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Xpecmomamus codepacum 8b100PKU U3 JHCYPHATLHBIX cmametl, KHue U
Opowiop no 21eKmMpomexHuKe u paouomexHuxe, 8 KOmopwix Usia2aromcs
ceedeHust, Heobxooumble OJis1 HAUUHAIOWUX PAOUOTI0OUmenel.

Knuea npeocmaensem coboii nocodbue 0151 paduoKpym#CcKos u paouo-
mobumeneti, 8 KOMOPOM COOPANbI TUMEPAMYPHbIE MAMEPUATLL NPUMEHU-
MeNbHO K NPOSPAMMAM PAOUOKPYIHCKOS NO UZVUEHUIO U NOCMpOliKe Oe-
MEKMOPHBIX U IAMNOBHIX PAOUONPUEMHUKOE.

B neil npusedenvt onucanus psoa nonyisapHeix paouoaroOumenbCKux
NPUEMHUKO8, NOOOOPAHLL CMamvl NO MEmMOOuUKe KOHCMPYUPOBAHUSL,
HALANCUBANUS U UCNLIMAHUS NPUEMHUKOG, HO U320MOGIEHUIO CaAMOOeb-
HbIX UCMOYHUKO8 NUMAHUSL, 4 MAKJCe ONUCAHUS YYeOHO-HALTSOHbIX
nocooui.

PEKOMEHJIOBAHO
VIIPABJIEHMEM TEXHUYECKOM ITOJAI OTOBKH
OPTKOMUTETA JJOCAA® CCCP
B KAYECTBE YUYEBHOI'O ITOCOBUA
JUUISL PAJIMOKJTYEOB, PAJITMOKPYKKOB 1 PATMOJIFOBUTEJIEN



[MTPEJUCJIOBUE

VYcranaBnuBas Jlenp paamo, CoBeTckoe Tpa-
BUTEJBCTBO B CBOEM DPEHICHHH 0CO00 OTMETHIIO
HEOOXOAMMOCTh TIOOMIPEHUS PaTHOTIOOUTEIHCT-
Ba CpEIIN MINPOKHUX CIIOEB HACEICHUS.

Hama crpana, sBngdce ponuHod paauo, of-
HOBPEMEHHO SIBIIICTCS W POAMHON TOJJIMHHO
MacCOBOTO PaIUOIIOONTENHCTBA, OTIUINTENBHEIE
YepThI KOTOPOTO — KOJUICKTUBHBINM, TBOPYECKUI
TpyJ, OPraHW30BAaHHOCTh M IEJICYCTPEMIIEH-
HOCTb.

PamnomroburenscTBO B HAmIeH cTpaHe —
0oJbIlasi CUiIa, MOMOTAOIIAs MPOrpeccy OTeue-
CTBCHHOW DAJUOTECXHHUKH, PaguOPUKAIUN KOJI-
XO3HOM JIEpEBHU U MacCOBOM MOJITOTOBKE KaJIpOB
paarocnenuanucToB. Hamm  paamomoOuTenu
BCEI/Ia CTPEMWINCh CIYKUTh cBoell Pojmne,
CHocoOCTBOBATh €€ TEXHUYECKOMY MPOIBETAHHIO
U KyJIbTYpHOMY pa3BUTHUIO. KOJUIEKTUBHBIA Xa-
paKkTep COBETCKOTO PaJHONIOOUTEIBCKOTO JIBH-
JKEHHsI BBIpaKaeTcs B OECIPEepBIBHOM POCTe KO-
JTTYECTBA PaTUOKPYKKOB. Pamnomroburen, o0b-
eAMHEHHBIC B paJHOKpyxKax Jlocaad u BHEIIKO-
JBHBIX JIETCKUX YUYPEKIACHUSAX, HE TOJIBKO H3Y-
YaroT OCHOBBI PAIMOTEXHUKHA W Y4aTcsi CTPOUTH
paaroanmapaTypy, HO U KOJUICKTHBHO OCYIIECT-
BIISIIOT paguo(UKaIuio cél.

Termepsr paaMoONIOOMTENECTBO MPUOOPETACT
emé GoJee BayKHOE 3HAYCHHWE B CBETE 3ajad, I10-
craBieHHBIX XIX cwezgom KIICC o monmutexHu-
geckoM o0yueHHH. [loaTOMy BechbMa Ba)KHOH H
aKTyaJIbHOW 3ajiaueil sIBNsAeTCS MOMOIb Pajuo-
KpYy)KKaM U MX PYKOBOJIUTEISM COOTBETCTBYIO-
el auTeparypoil.

Jia pagrioKpy>KKOB YTBEPKICHBI JIBE OCHOB-
HBIC MPOrpamMMbI: 1) 0 U3YyYEHHIO U MOCTPOMKE
JIETEKTOPHBIX PAAUONPUEMHUKOB U 2) [0 H3yUe-
HUIO U TIOCTPOMKE JTAMIIOBBIX PaJUOTPUEMHHUKOB.
[TepBas mporpamma paccuMTaHa Ha KpYy>KOK, CO-
CTOSIIIMKA U3 JIMI, COBEPIICHHO HE3HAKOMBIX C
paanoTexHukoil. OHa CTaBHUT 3ajady JAaTh 4ie-
HaM KpYXKa CaMble¢ J3JIEMEHTApPHBIC TOHSITHUS O
NPUHIUIAX paguonepefaud U paguonpuéma, a
TaKkxe 00 yCTPONCTBE, N3TOTOBIEHUU U YCTaHOB-
K€ JIETEeKTOPHBIX paJUONpPUEMHHUKOB. Bropas
mporpaMMa paccyWTaHa Ha KPYXKKH, OObeIu-
HAIOIIME JIMI], Y€ OCBOMBLIUMX IEPBYIO IpO-
rpaMMy, U ABISIETCS €€ JIOTHYECKUM TPOAOIIKe-
HUEM.

B kpyxkKkax 1Mo u3y4yeHUI0 U HNOCTPOMKE JlaM-
TIOBBIX PATUONPUEMHAKOB pPaIHOIIOONTENTN 00-
Jiee TOAPOOHO U3y4YalOT OCHOBBI AJIEKTPOTEXHUKU
U pPaJUOTEXHUKH, Y4aTCs YUTATh PaJUOCXEMBI,
3HAKOMSATCS C YCTPOMCTBOM M pPabOTOM dJIeK-
TPOHHBIX JIAMII, IPUHIUIAMHA PaOOTHl OTIEIBHBIX
CTYTICHEH JIaMIIOBBIX PAJIUONPUEMHUKOB, yYCHUIIU-
TeJIeW U UCTOYHUKOB MTUTAHUS K HUM.

3HaunTeNbHOE BHUMAaHHE B MPOTpaMMe OTBO-
JUTCS. KOHCTPYHUPOBAHUIO JaMIOBBIX PaJUONPHU-
EMHUKOB MPSMOI0 YCWICHHUS, UX HATAKUBAHUIO
u ucneiTanuio. [IpexycmarpuBaercs Takxke 3Ha-
KOMCTBO C MPHHIWIIOM pPa0OOTHI CyIeprerepo-
JIMHHOTO MPUEMHUKA.

3aHATHA B PaHOKPYKKaX KaK MepBOH, Tak U
BTOPOH MpOTrpamMMbl HAYMHAIOTCS C BECbMa BaX-
HOHN TeMbl, TOCBSIMIEHHOW UCTOPUU U 3HAYCHUIO
paauo. 3aBepmaroTcs 3aHATHS Oeceloi o TOCTH-



KEHISIX OTEYECTBEHHOH paJMOTEeXHUKH, 3Ta Oe-
cela JOJDKHA TMOBBICUTh MHTEPEC K M3ydaeMOMY
MpeIMETy U HaMETUTh MEPCICKTUBBI NS Jallb-
Heimeil paboTsl KpyKkoBueB. HecmoTps Ha TO,
9T0 00€ TPOTrpaMMBbl PACCUUTAHBI BCETO JIUIIh Ha
75 dvac., OHM OXBaTBIBAIOT OOJBIION KOMILIEKC
BOIIPOCOB, B KOTOPHIX U3y4YEHHE TEOPHU BCE Bpe-
MsI COYETaeTCs C MPAKTUKON KOHCTPYHPOBAHUS U
HaJTAKMBAHUS paJHoanapaTypsl.

Bcé ato ycnoxHsier nogdop nuTepaTyphl I
3aHATUH B PaUOKPY)KKax. Mexay TeM B HaIlIUX
JKypHajiax W TMONYJISIPHOM paguoTEeXHUYECKON
JIUTEpaType MOKHO HAaWTH 3HAYUTEIBHOE KOJIHU-
YEeCTBO MaTEpUaJIOB, OCBELIAIOIIUX BOIPOCHI
MporpaMM  PaguoKpPyKKOB. (COOTBETCTBYIOLIHIA
mon0op W CHCTEMAaTH3alMsi 3TUX MaTepuaoB B
OJHOH KHHTE€ MOTYT OBITH BECbMa IIOJIE3HBI HE
TOJIBKO JIJISl PYKOBOJAWTENEH KPY)KKOB, HO M IS
pamuomoOuTenei.

OTH coOOpakeHUs! SIBUIMCH MCXOIHBIMH JUIS
COCTaBJICHHS AJaHHOW XpecTOMAaThH.

[TocTpoenne xpecToMaTHH B OCHOBHOM COOT-
BETCTBYET MOCJIEAOBATEIBHOCTH M3JIOKEHHS Ma-
Tepuaia B porpaMmmax pajiioKpyXKoB. Mbl 00b-
SIVHIIA BOTIPOCHI, 00IIHE I 00CHX IMPOTpamM,
W BBIJICTWIIN BaKHeWe TeMbl B 12 rmas, coot-
BETCTBYIOILIMX TEMaM IPOTPaMM PaIUOKPYKKOB.

He BblaeneHsl B OTAENBHBIE TIIaBBI TOJIBKO JBE
TEMBI. KaTyIIKd WHIYKTUBHOCTH, MaTepuai o0
W3TOTOBJICHUU KOTOPHIX BKJIIOUEH B IIaBY O KOH-
CTPYMPOBAHHU JIAMIOBEIX PaJHONPUEMHHUKOB, H
YCHUJIMTENN HU3KOW 4dacToThl. CTaThu 00 yCHIIH-
TeJISIX BKIIOYEHHI B TNIaBy «JlammoBble mpuéMHN-
KU U YCUIIUTEIH».

Marepuan 1ist XpecToMaTid MoI0Upancs u3
cTarei, MoMeIaBIInXcsl B XypHaie «Panuo», u
OTJICBHBIX OTPHIBKOB M3 KHUT U OPOIIIOp 1O pa-
JTUOTEXHUKE.

B OompmmHCTBE Ciy4aeB 3TH CTaThU M OT-
PBIBKH W3 KHUT TPUBOASATCA 0€3 M3MEHEHHH, HO
WHOTJIa B HUX TPUXOJIMIOCH JENIaTh COKPAIEHUSI
WM JOTOJNHEHHs. JTO BBI3BIBAJIOCH JIMOO CIIOXK-
HOCTBIO W3JIOXKEHHsI, MO0 TeM, YTO MaTephal
HECKOJIBKO YCTapesl WU TOBTOPSUT COJEPIKaHUE
IpYTHX cTaTei.

[Togbupast MaTepuabl, MBI CTapaInuCh, YTOOBI
M3JI0KEHUE OBUIO JOCTYITHBIM TSI HAYMHAFOIIIAX
paauonroouteneii. OTHAKO HEKOTOpBIC CTaThH U,
B YAaCTHOCTH, ONHCAHHUA HATJSAHBIX TOCOOHMI
paccuuTaHbl HA PYKOBOJIUTENEH PaJiOKPyKKOB U
HauOoJee YCIEeBAIINX KPYKKOBIEB, KOTOPHIC
TTO’KeJIamy OBl YIITyOUTh CBOM 3HAHUS.

B xpecTromatuio, KpoMe ONMHCaHUN NPUEMHU-
KOB TPSAMOTO YCWJICHHS, BKJIFOYCHO OIHCAaHUC
TOJIEKO OAHOTO cyneprerepoauna — PJI-1 —Beck-
Ma TIONMyJIPHOTO Cpeau pamuoiroouTeneii. B
TJIaBax, MOCBSIIEHHBIX KOHCTPYUPOBAHUIO M Ha-
JTAXKUBAaHUIO TIPUEMHUKOB, TIOJI0OOpaH Marepual,
CTpOSIIIUICA B OCHOBHOM Ha CXeMe€ MpUEMHHUKA
PJI-1.

OnbIT W3MaHUSA XPECTOMATHU ISl PaJHOJIIO-
OouTeseil SIBISETCS COBEPIICHHO HOBBIM. [loaTOMy
pemaKmys ¢ MPU3HATENLHOCTHIO IPUMET BCE yKa-
3aHUS OTHOCHTEIHHO 3aMEYCHHBIX HEI0YETOB
cOOpHHUKA.

Peoakyus

CkanupoBanune, 00paboTka, mepeBox B Gopmar Word mom.
IIpu o6paboTke O BO3MOKHOCTH YIyUIIEHO Ka4eCTBO HILIIO-
CTpanuii, HEKOTOPBIC WLTIOCTPALMU 3aMCHEHBI, YCTPAaHCHBI SB-
HBIC OIIMOKU OpUTHHAJIA U T00aBJICHBI COOCTBEHHBIC '—).

Tam, Tae TpeOyeTcs 1Mo mpaBUiIaM PYCCKOTO s3bIKa, OykBa €

3aMeHeHa Ha €.

Kpuruky Hanpasiste Ha aapec Slava_kpss@front.ru.

B. C. Ilpoxopos.

11masx 2008r.



I'JIABA TIEPBASI
NCTOPUA 11 SHAYEHHME PAJINO

X

Benuknii pycckuil y4€HbIA —
u300peTaTeNp paanuo

Anexcanap Cremanosud IToros®
(1859-1906)

A. C. IlonoB poawncs 16 mapra 1859 r. B
TypbeuHCKHX pyIOHHKax BepxoTypckoro yesna
[Tepmckoit ryoepuun (HbiHe KpacHOTYpBHHCK,
CBepIoBCKOM 00IacTm).

A. C. lNonos..
HO OKOHYAaHHUU (1)PI3I/IKO-MaTeMaTI/I‘l€CKOFO
¢akynbreta IleTepOyprckoro  yHHMBEpCHUTETa

(1883r.) A. C. Tlomos mepemén Ha mpemnoiaBa-
TEIhCKY0 padoTy B MUuHHYIO IIKOJIY ¥ B MHUH-
HBIH ounepckuii kiaace B Kponmraare.

[IpexkpacHo oOopynoBaHHBIE JabOpaTOpUU
MUHHON MIKOJIBI, ABJISBLICHCS OJHUM U3 TIEPBBIX
ANIEKTPOTEXHUUECKUX YYCOHBIX 3aBEICHUN B
Poccun, obecrieanBany 01aronpusITHRIC YCIOBUS
U1 HaygaHou paboThl A. C. ITomoga.

B Kponmrranre yuénsiii npoxun 18 ner. C
STHM TEPUOJIOM €T0 JKU3HHU CBSI3aHBI BCE OCHOB-
HBIE N300peTeHHs M PabOTHI IO OCHAIICHHUIO PYC-
CKOTO (JI0Ta PaAHOCBSI3BIO.

HestensHocts A. C. ITlomoBa, mpemmiecTBo-
BaBIIasi OTKPBITHIO PAJN0, — 3TO HEYTOMHMBIE
WCCIIEIOBAHNSA B OOJIACTH AJIEKTPOTEXHUKH, Mar-
HETU3Ma U 3JIEKTPOMATrHUTHBIX BOJIH.

['myGokme u HacTOHYHMBBIE TPYABI B 3TOU 00-
nmacTtu npuBenu [lomoBa K BBIBOAY, YTO AIIEKTPO-
MarHWTHBIC BOJHBI MOXXHO WCIIOJIB30BaTh IS
0ecCIpOBOJIOYHON CBA3U. DTy MBICIb OH BBICKa-
3pIBA1 B JOKJIaZlaX W BBICTYIUIGHHSAX €IE B
1889r.

T
ITo pa3HbIM UCTOYHHUKAM.

XXX

X

7 mas 1895r. Ha 3acemanuu Pycckoro ¢usu-
Ko-xumuueckoro obuiectsa A. C. [lomoB BeICTY-
W C JOKJIaJ0M M JEMOHCTpalUel CO3JaHHOTO
UM NIEPBOT0 B MUPE PAAUONPUEMHUKA.

=

)

DOOO0

®

7223

2.

IINHEN

Cxema nepBoro paguonpuémHumka A. C. Nonosa.

»1lpruaraemas cxema IMOKa3bIBaE€T PaCIIONOXKe-
Hue yactedd nmpubopa. TpyOka ¢ onmuiIkaMu IojBe-
[IeHA TOPH30HTAIBHO MEXAy 3akumamMu M un N Ha
NErkoi 4acoBOW NpYyKWMHE, KOTopas Ajs OoJbLiei
3JIACTUYHOCTU COTHYTa CO CTOPOHBI OJHOTO 3aKHMa
surzaroM. Han TpyOkol pacriosiokeH 3BOHOK, Tak
YTOOBI MPU CBOEM JECWCTBUU OH MOT JIaBaTh JETKHe
yIapbl MOJIOTOYKOM TOCpEeIUHE TPYOKH, 3aIIUIIEH-
HOW OT pa30MBaHUs PE3UHOBBIM KOJIBIIOM. Y 100HEe
BCEro TPyOKY U 3BOHOK YKpPEIUTh Ha O0ILel BepTu-
KallbHOU Jomieuke. Pesne MoxkeT ObITh MOMELIEHO,
KaK yrofHo.

HeiictByer mpubop crneayrommmM obpasoM. Tok
Oarapen B 4—5 BOJIBT MOCTOSHHO LUPKYJIUPYET OT
3aknMa P K TIaTHHOBOM TUIaCTUHKE A, Janee yepes
MOPOIIOK, COJIepKAIUICS B TPyOKe, K Ipyroi ruia-
CTUHKE B 1 10 00MOTKE 3JIEKTpOMarHura pesie 00-
patHOo K Oarapee. Cuiia 3TOro TOKa HEJOCTATOYHA
JUTS TIPUTSITUBAHUS SIKOPS pelie, Ho eciu TpyOka AB
MOJIBEPTHETCS IEHCTBUIO 3JIEKTPUUECKOTo Kojieba-
HUS, TO COMTPOTUBIIEHUE MTHOBEHHO YMEHBIIUTCA, U
TOK YBEIHYUTCS HACTONBKO, YTO SIKOPH pejie MpH-
TAHETCs. B 3TOT MOMEHT uenb, uaymas ot 6arapeu
K 3BOHKY, IpepBaHHasi B Touke C, 3aMKHETCH, U
3BOHOK HAuyHET JACHCTBOBATh, HO TOTYAC K€ COTPSI-
CeHMS TPYOKHM OISITh YMEHBIIAT €€ MPOBOANMOCTD,
U pelie Pa30MKHET I1eTh 3BOHKA .

(U3 crarbu A. C. TTomosa ,, [Tpu6op st oOGHApyKeHHS 1
PErUCTPUPOBAHHUS DIICKTPHUYECKUX KoJleOaHmit".)



CBoé¢ coobOmienne [lomoB 3akOHYMII CIICTYTO-
IIMMH CJIOBaMU. «B 3aKJII0Y€HHE MOTY BBIPA3HUTh
HaJeXKIy, YTO MOW MpuOOp, MpH JalbHEHIeM
YCOBEpPLICHCTBOBAHUH €T0, MOXET OBITh MpHMe-
HEH K Mepelavye CUTHAIOB Ha PACCTOSHUHU TIPU
TTIOMOIIA OBICTPBIX JJIEKTPHUYECKUX KOJIcOAHMIA,
KaK TOJIbKO OyJeT HalIeH UCTOUYHHUK TaKhX KoJie-
Oanwuit, 00amaroMINii JOCTATOYHOM SHEPTHEH».

OTOT JeHb BOMIEN B HCTOPUIO MUPOBOW HAYKH
1 TEXHUKHU KaK JACHb POXKACHHS PAIHO.

Yepes 10 mecsneB — 24 mapra 1896T. A. C.
[TomoB Ha 3aceganmu Toro *e Pycckoro ¢usnuko-
XMMHUYECKOro 00IIecTBa nepeal NepByio B MUpe
panuorpammy Ha pacctosiaue 250m.

Bo Bpemst OmBITOB 1O paauoCBsI3U JIETOM
1897r. yuéHbIif COBMECTHO CO CBOMM ITOMOIITHH-
koM II. H. PeIOKHHBIM yCTAaHOBUI CBSI3b MEXKIY
yueOHBIMU KopadiisiMu «EBpomna» u «Adpuka» u
Oeperom Ha PacCTOSIHUH 5 K.

Torpma »xe ObUIO OOHAPYKEHO, YTO IEKTPO-
MarHUTHBIC BOJHBI OTPaXaroTcs OT Kopalien. A.
C. IlonoB caeman U3 3TOTO BBIBOA O BO3MOXKHO-
CTH TPAKTHYECKOT'O MCIOJIB30BaHUS STOTO sBIIE-
HUS U 1aJ] OTIIPaBHBIC U/ICH, TTOJIOKEHHBIE TeTIePh
B OCHOBY PaIMOHABUTAIINHU U PATIAOIOKAIIHH.

Becnoit 1899r. I1. H. PoiOkun u kanuran /.
C. Tpouukuii BO BpeMsl ONBITOB MO PagHOCBA3H
Ha TpaH3yHICKOM peie 0OHApYKHUIM BO3MOXK-
HOCTh TIpUEMa paJMOCUTHAIOB B TelneoH Ha
CIIyX.

B cBs3u ¢ atum otkpeitreM A. C. Ilonos pas-
paboTan HOBBIN pagMONPHEMHUK (Teae(OHHBIH),
KOTOPBIN MMPUHUMAJ CUTHAJIBI HAa CIYX IPU IOMO-
M TeneoHHOM TPYOKH U He TpeboBall Tenerpa-
(HOTO ammapara ¢ 3aMMuchio MPUHATOTO HA JICHTY.

B srom mnpuémHmMKe Korepep ObUT 3aMEHEH
KPUCTATIMYECKHM JETEKTOPOM, CXeMa 3Hauu-
TENBHO YNPOCTHIIACH, @ YYBCTBHUTEIBHOCTH IIO-
BBICHJIACh. DTOT MPUEMHUK IEMOHCTPHUPOBAJICS B
1900 r. Ha MexayHapoTHOH MapHKCKOW BBI-
craBke. M3o0peraTento Oblia IpUCYKACHA 30J10-
Tas Meaaib.

Ocenpro 1899r. A. C. IlomoB npoBEn HCIbI-
TaHHUsI CBOMX PaMOCTAaHIMK Ha TPEX OpoHEHOC-
nax YepHOMOpCKOTro (JIoTa M JOCTHT JATLHOCTH
cesa3u cBbiie 20 xu. Bo BpeMs 3THX OIBITOB
BIIEPBBIC JAJISl PaJUOCTAHUIMH OBUTM MPUMEHEHBI
MO3BIBHBIE.

B 1900r. A. C. IlomoB oCyIIECTBHI paauo-
CBS3p Ha paccTosiHuM cBbiie 40xm  Mexny
o.lornmann u o. Kyrcano, Henaneko oT ropoja
Kotka B OuHasHANN. JTa TIepBas B MUPE Mpak-
THYECKasl JTUHUS OECIPOBOJIOYHON CBS3M 00CITy-
KHBajla CIacaTeIbHYIO SKCHETUINIO TI0 CHATHIO
c kamHed OpoHeHocua <« eHepam-aaMupan An-
pakcHH», CEeBIIEr0 Ha KaMHH y IOKHOTO Oepera
o. 'ornang.

[TepBas pamnorpamma, nepenannas A. C. Ilo-
moBeiM Ha 0. T'ormammx 6/11 1900 r., comepskaia
MpUKa3aHue Jenokony «Epmak» BEIATH IS 110-
MOIIM pPbIOaKaM, YHECEHHBIM Ha JIbJAMHE B MOpE.
Jlemokonm BBITIONHWI TpHWKa3, W PBIOAKW ObLIH
cnacensl. llepBas B mMupe mpakTHUecKas JTUHHS
paaroCBs3U, HadaBIlas CBOIO paboTy craceHueM
JIto7ieH, YHECEHHBIX B MOPE, MOCIIEAYIOIIEeH cBOe
peryispHoOi paboTOW HArMsATHO JoKa3aja Ipe-
WUMYIIECTBA PaJUOCBA3H. Y CIICIIHOE PUMEHEHHE
STOW JIMHUM PATUOCBSI3H TOCITYXKIIO TOTYKOM K
BBEJICHUIO OCCIPOBOJIOYHOIO Tenerpada Ha 0o-
eBBIX CyJax, KaK OCHOBHOI'O CPEICTBa CBSI3U» —
TJIACHJI COOTBETCTBYIOIIMI NpHUKa3 mo MopckoMy
MHHHCTEPCTBY. PaboThI 1Mo pamnodukamum pyc-
CKOTO BOEHHO-MOPCKOTO (JJIOTa MPOU3BOIUIHCH
MPH YYaCTHH CaMOTo M300peTarens paauo. DToi
paboThl OH HEe OCTaBWJI W NPH HA3HAYEHUU €ro
npodeccopom ¢usuku I[lerepOyprckoro 3jek-
TpoTexHHuYeckoro HHCTHTyTa (0cens 1901r.).

K nery sroro roga A. C. [lonoB ckoHCTpyH-
poBall HOBBIE, TaK Ha3bIBAEMBIE PE30HATOPHBIC
PaAMOCTAHIINY TI0 CIIOKHOM CXEME, OTIHYaBIIHe-
Cs TOYHOM HACTPOMKOM, M OCEHBIO HCIBITAN HUX
BO BpeMs nepexosa UepHOMOPCKON 3CKaJiphl U3
CeBactomonst B HoBopoccuiick, OCyIIecTBUB
IBYCTOPOHHIOIO PaJMOCBA3b HA PACCTOSHUH
150xm. DToi1 ke OCEHBIO OH CO3Jall MEPBYIO JIH-
HUIO TpaXJaHCKOW paauocBsa3u B PoctoBe-Ha-
JloHy Mex Ty MOPTOM M TUIaByYUM MasikoM B J[o-
Heukux ['upnax.

B oktsa6pe 1905r. A. C. ITonoB Ob1 M30pan
TIEPBBIM BBIOOPHBIM TUPEKTOPOM DJIEKTPOTEXHH-
YECKOT0 MHCTUTYTA, TJe BO3TIABHII MPOTPECCUB-
HYyI0 9acTh Mpodeccypsl, 3alIUIIaBIIyI0 CTyICH-
YeCTBO OT PEINPEecCHid IapCKOTro MpPaBUTENbCTBA.
Uepes Tpu MecsIia mociie 3TOro HazHaueHus — 13
suBaps 1906r. A. C. IlomoB ckoHuancs OoT Kpo-
BOVM3IIUSIHAS B MO3T B paciBere cull, 46 et ot
pony.

A. C. TlonoB He TONBKO M300pEN MEpBBIA B
MHpPE PaguoONpPHUEMHIK M OCYIIECTBHII TIEPBYIO B
MHpE paauonepenady, HO W OOOCHOBaN TJaB-
HeHIIMe TpUHIUIBI paguorepenadn. OH OTKPBLT
M paszpaboTan uIel0 MHOTOKPAaTHOTO YCHIICHHS,
MpUEMHYIO aHTEHHY W 3a3eMJICHHE, CO3all HO-
BYI0 HAayYHO-TEXHHYECKYIO JHCUUIUIMHY — pa-
JTUOU3MEPEHHUS.

A. C. llomoB ocCymecTBHJI TEPBYIO B MHUpPE
MPAKTUYECKYI0 JMHHUIO PATUOCBSI3M Ha MOpeE,
co3lan TepBbIE MOXOAHBIE apMEWCKUe paauo-
CTaHIMHM ¥ YCIIENTHO NPOBEN paboTHI, JOKa3aB-
[IFe BO3MOXXHOCTh TIPUMEHEHHS Paguo B CyXO-
MyTHBIX BOWCKAX M B BO3JyXOILIABAHUH, a TAKKE
MIPU KOPPEKTUPOBKE apTHIUICPUICKON CTPEBOBI.

Cozgannem KpoHmTaaTCKMX MacTepcKuxX IO
W3TOTOBJICHUIO TIPUOOPOB sl Tenerpapupona-



Hus 6e3 mpoBooB A. C. [1ormoB motoxmT Hagaao
OTEYECTBEHHOM PaIHOTPOMBITIIIEHHOCTH.

B nocnennue roawl xku3Hu Anexcanapa Cre-
MaHOBHMYA 3aHMMaja mpobiemMa paauoTeracqoHu-
poBarna. OH pPYKOBOAMI ONIBITAMH MOJIOAOTO
¢bmuka C. 5. Jlupmmuma mo pamuorenedoHUPO-
BaHUIO C TIOMOINBIO HCKPOBOTO TIEpeaaTyuKa,
MPOM3BOAMBIIAMHUCS B  ODJIEKTPOTEXHHUYECKOM
uncturyte. B ¢espane 1904r. A. C. IlomnoB BbI-
crynua Ha |l BeepoccuiickoMm 31eKTpoTeXHHYE-
CKOM Che3/ie ¢ JoKIaa0oM «O HOBEHMIIKX ycrexax
tenerpadupoBanus W TeneOHUpPOBAHWS 0e3
MPOBOJIOB», COIMPOBOXIABIINMCS JIEMOHCTpAIIU-
el paguoTenedOHHO Mmepeavm.

YuéHbpli npejickazall BO3MOXHOCTb COEJIUHE-
HUSL JIMHUM PAaMOCBS3U C IPOBOJHBIMU JIMHUSAMU
U YCTAaHOBKY Ha TaKUX JIMHUAX TPAaHCIALWH, 9TO-
Ob1 oOecrieynTh Mepeaady CUTHaJoB Ha OonblIne
paccrosiHus. IloaToMy OH cuuTan BecbMa Bak-
HBIM OCYILECTBJICHHE TENe()OHHON TPaHCISILUY.
ITo ykazanuio A. C. IlonoBa pa3paboTKy 3ToM
npobnemer BEM ero ydenuk B. U. Koanenkos
(HbIHE YJICH-KOPPECTIOHACHT AKaJEeMUH HayK
CCCP, naypear CTaiuHCKOW NMpEeMHH), KaK H3-
BECTHO YCIEIIHO pPa3pelIMBIINN BIOCIEICTBUU

3Ty CIIOKHYIO 3a7a9y.

A. C. lNonoe geMoHCTpMpYET BNepBbIE B MUPE Nepegavy v npuém pagmorpamMmbi.

s

PaguoctaHuua A. C. lNonosa Ha ocTpoBe 'ornaHg,.
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Takum o00pazoM, BETWKHH W300peTarens pa-
nuorenerpada BHEC OONBLION BKJIaJA U B JIEIO
pa3BUTHUS paguoTeNeHOHUH.

Brigaromuticss 3KCIIEPUMEHTATOP M TAJAHTIIH-
Bolii memaror A. C. IlomoB ObIm Takxke 3ameda-
TEJIHHBIM TOIMTYJISPU3ATOPOM.

Ha cBoux JEKIMsIX OH HE OrpaHUYUBAICS CY-
XUM M3JI0KEHHEM TIpeiMeTa, a BCerma codeTal
€ro ¢ AEMOHCTPAIMSIMH OYeHb OCTPOYMHBIX MPH-
0OpOB, MHOTHE W3 KOTOPBIX JENIal CBOUMHU PyKa-
MHU.

«Hamo He TONBKO paccKa3blBaTh O SIBICHHSX
MPHUPOJIbI, HO M TOKa3bIBaTh 3TU SBICHUS Tak,
YTOOBI OHH 3aIIOMUHAIUCHh HA BCIO KU3HB», — I0-
Bopmi A. C. [Tomos.

CoxpaHIII0Ch HEMAJIO BOCTOPKEHHBIX OT3HIBOB
o nekuusax A. C. IlomoBa, oTIMYaBIIMXCS Ype3-
BBIYAITHOM MPOCTOTON HM3IOKEHUS U OJICCTATITUMHU
JEMOHCTPALUSMHU €T0 3HAMEHUTHIX OIBITOB.

A. C. IlonoB mpugaBan O60JblIoe 3HaYCHUE Ha-
YYHO-TEXHHUYECKOW 0O0mecTBeHHOCTH. He ciy-
YaifHO, 4TO Ba)KHEWIIINE CBOM COOOIIEHUS U Je-
MOHCTpAIINH, CBS3aHHBIC C U300PETCHUEM PaJivo,
OH cjenman Ha 3acemaHusix Pycckoro ¢usuko-
XIMHYECKOTO 00IIECTBa.

Yu€Hplii TOHMMAJI OOIICHAPOJHOS 3HAUYCHHE
CBOETO BEIIMKOTO M300PETCHUS U CaM SIBHJICS TIep-
BBIM TIPONAraHNCTOM 3TOTO HOBOT'O OTKPBITHS B
Texauke. OH HMCIOJB30Ball ayJUTOPUN yUESOHBIX
3aBeJICHUI U TPUOYHBI Pa3THUYHBIX ChE3JIOB. €CTe-
CTBOMCIIBITATENCH, Bpauel, mpenojgasareneid ¢u-
3WKH, >KEJIEe3HOAOPOXKHBIX 3JIEKTPUKOB. Tpu Tmo-
CIIETHUE ero JIEKIHA O OecrpOBOJIOYHOM Tele-
rpade OBUIM MPOYTEHHI HA CHE3/IC yUUTENCH Ha-
POIHBIX mIKOJ B aBrycte 1905r.

A. C. TlomoB OBIT y4YEHBIM-TIATPHOTOM, OT-
JIABIIMM BCE CBOW CHJIBI M 3HAHUS CITy:)KEHUIO Po-
JIUHE, TITyOOKO BEPUBIIIUM B CBOW HApOJI.

HecmoTpst Ha TsxKENBIE YCIOBUS, B KOTOPBIX
eMy TMPHUXOAHUIOCH paboTarthk B Iapckoi Poccum,
A. C. IlomoB yTBepxaai:

«$] pycckuil 4emoBEeK U BCE CBOM 3HaHMS, BECh
CBOM TPy, BCE CBOM JOCTIDKEHHUS S UMEIO IPaBO
oTnaBath TOJbKO Moeil Ponune. S ropa tem, uto
ponwmicst pycckuMm. M ecnm HE COBpEeMEHHUKH, TO
MOKET OBITh MOTOMKH HAIllM MOWMYT, CKOJb Be-
JIUKa MOS IPEJJaHHOCTh Hamel PonuHe u kak cua-
CTIIUB §, 4YTO He 3a pyOekoM, a B Poccun OTKpEITO
HOBOE CPEJCTBO CBS3H.

CoBeTckuil Hapo IO JOCTOMHCTBY OILICHWIT 3a-
CIIyTH TCHHAJIbHOTO u300perarenss U yd4EHOro-
narpuorta nepes PoauHoi.

B 1945r. B Haieli cTpaHe HIMPOKO IPa3IHO-
Banock S5071eTHe co IHSA M300peTEHUs Pajuo.
IO0Ouneit ormevancs 7 masg — B AeHb, koraa 50ier
Hazax A. C. [TonoB BuepBbIe IMyOIMYIHO TEMOHCT-
pHUpoBai cBoE n3o0peTeHuHe.
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B cBs3u ¢ atum CoBeTckoe MpaBUTENBCTBO yC-
TaHOBHWJIO / Masl €XKerogHoe mpa3gHoBaHue JIHS
paamo.

Jlenb panguno

JleHb paguo ctan B Hallled CTpaHe BCEHapO/I-
HBIM TMPa3gHUKOM. B 3TOT nmeHs — 7 Masg — CoBeT-
CKUH HapOJ OTMEUACT OJIHY M3 HauOOJIee CIaBHBIX
JaT B UCTOPUU OTCUECTBCHHOU KYJIbTYphI, HAYKH
Y TEXHUKH — H300PETEHHE PAIV0 BEIHKHUM pyC-
ckuM y4éHbIM Ausekcanapom CrenanoBudeMm Ilo-
TTOBBIM.

JleHp pammo — 3TO Mpa3AHUK COLHAIHCTHYE-
CKOIl HAyKH W KYJBTYPBI, CMOTP HAIIMX JOCTHKE-
HUH B pa3BUTUN PATUOBEIAHUS U PaTUO(UKAIIIH,
PAAMOTEXHUKA ¥ PaIUOIIOOUTEIhCTBA. B 3TOT
JIeHb COBETCKHH HApOJ YECTBYET MATPHUOTOB CO-
UATUCTUICCKONH PONMHBI, BHEAPSAIOMUX Paano B
KU3HB, CMEJIO TMPOKIIABIBAIONIUX HOBBIC MyTH B
HayKe, OT/JAIONUX BCE CBOW CHJIBI M 3HAHUS AETy
CTPOHUTENHCTBA KOMMYHHCTHYIECKOTO OOIIIeCcTBa.

Jenb pamuo Obut yctaHoBiIeH COBETCKUM Tpa-
BUTEILCTBOM B MOCTaHOBJIEHHH oT 2 Mast 1945r.

B mocranonenun IlpaButensctBa «O0 03Ha-
MeHoBaHuu 50+1eTHS CO JTHS M300pETECHUS Paguo
A. C. TlonmoBeIM» TOBOPHIJIOCH: «YUUTHIBAS BaXK-
HEWIIYI0 poJib Paguo B KYJbTYPHOU U MOJUTHYE-
CKOI1 J)KM3HU HACEIICHUS U i1l OOOPOHKI CTPaHbI, B
HENSIX TOMYJISPU3aliU JTOCTIKEHUH OTCUSCTBEH-
HOW HayKH W TEXHHWKH B OOJACTH Pajvio W IOOII-
peHHs pagroII0OUTENhCTBA CPEU IIUPOKUX CIIO-
€B HaceleHUs, YCTaHOBUTH [ Masl E€XKErOHBIN
«JleHb paano».

B ycranosinenuu JIHs paano oTpaxkaeTcs Mpu-
3HaHWE TOCYAAPCTBCHHON Ba)XHOCTH PAJUO Kak
3aMeYaTeNIbHOTO CPEICTBA CBS3U U MOTYYETO OpYy-
JTUsl KOMMYHHUCTHYECKOTO BOCTIMTAHUS TPYASIINX-
cs. YcraHopneHue [Ha pamuo — 3TO emé OgHO
CBUJICTEIBCTBO OTPOMHOIO BHUMAHUS W 3a00THI
ITaptun u [IpaBuTEnbCTBA O MPOLIBETAHUU HaIlIEH
OTEYECTBEHHOM HayKH, O JaJIbHEHIIEM Iporpecce
COBETCKOH PaJIIOTEXHUKHU.

OTUM K€ MOCTAHOBICHUEM YUYPEKIATUCH 30-
nmoras menanb umeHn A. C. IlomoBa m 3Ha4oK
«[Toy€THBII pagucT».

3onotas mepans umenu A. C. Ilomosa npucy-
KTAETCS €XKETOJHO B OJHOM DK3EMIUISIPE COBET-
CKUM U 3apyOeXHBIM Y4YEHBIM 3a BBIJAIOIIAECS
Hay4Hble paOOThl U M300peTeHUsi B OOJIACTH pa-
ITHO.

3Havuok «[loY€THBIA pamucT» YUPSKACH IS
HarpakJICHUs JIUI], CIOCOOCTBOBABIINX PA3BUTHUIO
paaro CBOMMH JTOCTIXXCHHUSMH B 00JIACTH HAYKH,
TEXHHKH, IPOU3BOICTBA M HKCIUTyaTalluH CPEZCTB
paaro ¥ OpraHu3aIiy PaIuOBEIaHUS.



N3o06perenue paano
npuHapIexut Poccun®

«HaMm ctanmo u3BecCTHO, YTO MOCIEAHUE THU B
HUranuun umenn mecto 3acemanusi KoHrpecca B
yecTh 100wies [. MapkoHH, Ha KOTOPBIX, CYAS IO
COOOIIECHUSAM UTAIBSIHCKOTO PaJiio, YTBEPKIAICS
puopuTeT MapkoHH B W300peTeHUHN paano. Mu-
HUCTp TOYT, Tenerpada u tenedona MepiuH 3as-
Bun Ha KoHrpecce, 4TO <«IpaBHUTENBCTBO JKETacT
MOATBEPANT, YTO HYECTh OTKPBITHS PaAHOCBAZU
MOCPEACTBOM CHTHAJIOB W 3BYYAIl[ETO CJIOBA IMPH-
HaJJIS)KUT TeHUATbHOMY MapKOHU».

CoBeTrckast HaydHasi OOIIECTBEHHOCTh TITyOOKO
OCKOpOJIeHa OECTaKTHOCTBIO YCTPOUTENICH HTalh-
ssHckoro Konrpecca. Mbl ycMaTpuBaeM B CIIOBax
r-na MepinHa CO3HAaTeIbHOE W3BpAlllEHUE W3-
BECTHBIX, TABHO YCTAHOBIIEHHBIX (PAKTOB.

Opnna u3 HanboJiee CIaBHBIX CTPAHUII B UCTO-
pUH PyCCKOW HAYKH U TEXHUKHU yKpalleHa UMEHEM
3aMeYaTeNbHOTO YUEHOTO M M300peTarens AJek-
caunpa CrenaHoBuya ITomosa. B 1895 roay on
MyOJIMYHO JIEMOHCTPHPOBAT TIEPBYI0 B MUpE pa-
nuoanmnaparypy. B mapre 1896rona on BrepBbie
B MHpPE OCYIIECTBHJI paJHomNepesady OCMBICIICH-
HOro Tekcra — ciosa «enpux I'epu». Cxemy pa-
IonpuéMHUKa OH omyOiukoBan B stHBape 1896
rozna. TeM caMbIM UJI€H OCHOBATEJIEH DJIEKTPOIU-
Hamuku ®apages, Makcsemna, ['epia, HakoHel,
MOJTYYMJIH KOHKPETHOE TEXHHYECKOE BOILIOIICHHE
1 OBLTH TIOCTABIICHEI HA CITy)KOy U€JIOBEUECTBY.

B urone 1896romna MapkoHnu mojaan B AHIJIHK
CBOIO TICPBYIO 3asiBKy Ha IMATEHT, MPUYEM, Kak
oKazanoch u3 myOnukaruu B wroHe 1897 rona,
cxemMa MapKoHH BO BCEX NMPHUHIUIMHAIBHBIX OCHO-
Bax coBlayia co cxemoil mpubopa Ilomosa. Dtn
(hakThl yCTaHABIUBAIOT OECCIOPHO, YTO MPHOPH-
TeT B HM300peTeHWH pamuo npuHamiexkuT A. C.
ITomogy.

Pycckue ydéHbie M BCE COBETCKHE IIOJU 3a-
CIy>)KEHHO TOPHSTCA TEM, YTO MPHOPHUTET B BEIIU-
YaiieM JOCTH)KCHUH HAyKHd W TeXHUKH TPHUHAM-
JISKHUT TAJTAHTIMBOMY CBIHY BEJIHMKOTO PYCCKOTO
Hapoja.

Henp 50s1etus otkpeitus paguo A. C. ITomo-
BeIM ObLT oTMeueH B CCCP 7 mas 1945rona kak
HAI[MOHAIBHBIN TMpa3JHUK COBETCKOTO HApOJa.
CoBeTCKOE TPaBUTEIBCTBO YCTAHOBHJIO B ITOT
JIeHb ©XKETOIHOE Mpa3aHOBaHue «/{HS paguo».

T .
[TnceMoO COBETCKHX YYEHBIX, OITyOJIMKOBAaHHOE B

razere «/3Bectust COBETOB MAEIYTAaTOB TPYHSIIUXCS
CCCP» ot 11 okts6pst 1947r.
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Msb1 He 3HaeM, KaKUMH IyTSIMU WTalbsSHCKHNA
WH)XEHep-n300peTaTeNp NpUIIEN K cXeMme, 3ama-
TEHTOBAHHOH WM B AHTIIMU TIOCIE W3BECTHBIX
nyonukarmii A. C. Ilomosa. M3BectHa, ojHako,
CKAaHJaJbHasl IIONbITKA AHIJIMHCKONW KalWuTalu-
CTUYECKON KommnaHnuu «MapKOHU» TPUCBOUTH
CJIaBy M Y€CTh PYCCKOTO YUYEHOTO UTAIBIHCKOMY
M300peTaTesnto, BO3TIABISABIIEMY KOMIAHHIO.

OT10 OBUT HE MEPBHIN cydail, Korja HHOCTPaH-
HBIC JICIBIIBI TPUCBAUBAIU Ce0C HJICU U OTKPHITHS
pycckux y4u€HBIX W m3o0perateneii. Ho Ha 3TOT
pa3 moCATaTeNbCTBO AHTJIO-UTAIBSIHCKUAX KalnTa-
JIUCTOB Ha JOCTOSIHHE PYCCKOr0 HapoJa BCTPETH-
710 TBEPABIN U pemnTenbHbI otnop. [lokpoBute-
M MapKoHU HE yAajIoCh AOOUTHCS MPU3IHAHHS
€ro MpHOpPUTETA, HECMOTPS Ha BCE MYIICHHBIE /IS
3TOTO B XOJ| CpeACTBa M 0€33aCTEHUYMBYIO peKiIa-
My. B psize KHWT W3BeCTHBIX (DpaHIly3CKHX, He-
MEIIKUX, aHTIMACKUX M aMEPUKaHCKUX (DU3UKOB
A. C. IlonoB Ha3BaH NepBBIM H300peTaTENEM pa-
muo. He Tonbko B Poccun, a M1 BO MHOTHX JApYTUX
cTpaHax MapkoHu OBUTO OTKa3aHO B TATEHTE.
Haxe B CIIIA mocne 19-tetHero mporecca Bep-
XOBHEBIH ¢y oTKa3an gupme MapkoHu B UCKe 00
yiiate 6 MUJUIMOHOB JTOJUTAPOB 32 SKOOBI TOJIB30-
BaHHCE MAaTeHTaMU (UPMBI, OTKA3all 110 TeM MOTHU-
BaM, 4T0 MapKoHU He sBIseTCS M300perarenem
paamo.

IIpoTectyst co Bcel CUIION HErojoBaHUs IMPO-
TUB HOBOTO TIOMUPAHUS 3aKOHHBIX TPaB COBET-
CKOI1 HayKH, MBI 3asIBJIIEM BO BCEYCIBIIIIAHHUE, YTO
JOCTH)KEHUS B HayKe M TexHuKe HaponoB Coet-
ckoro Coro3a HE SBISIOTCS OECTIPU3OPHBIM UMY-
IIECTBOM, YTO Ha CTPa)Ke YECTH U CJIABHI COBET-
CKOIl HayKH CTOSIT MHOTOYHMCIICHHBIE OTPSABI CTa-
PBIX M MOJOJABIX YUYEHBIX, CTOUT BECh COBETCKHI
HapoA. CnaBy Anekcanapa CrenanoBnya [lomnosa,
CJIaBY HAIIIETO HAPOJIA HEIb3sI TOXUTHTb.

Mbl BBICTYIIa€M HE TOJIBKO B 3alllUTy HaIlei
OTCUYECTBCHHON Hayku. MBI BBICTYIIaeM MPOTUB
HEJOCTOWHBIX TPUEMOB, IPOJIUKTOBAHHBIX HE WH-
TepecaMH HayKH, a KOPBICTHBIMH CTPEMIICHUSIMHU
KalMATATACTUYECKUX JENbII0OB M IIOBUHUCTHYEC-
KHMH MOTHBaMH HAIIMOHAIMCTUYCCKHUX MMOJUTH-
KOB.

Mg BeIpakaeM CBOE TIyOOKoe yOeKIeHHE B
TOM, YTO Hall MPOTECT PA3AEIAIOT BCE, KOMY J0-
pora 4YecTHas W HE3aBUCUMas JIEMOKpaTHYecKas
HayKa».

[Mucekmo moamucanu OT AxageMHH HayK
CCCP, Bcecoroznoro nayuHoro CoBera mo pa-
muodu3uKe W paguoTeXHWKe AKaAeMHHd Hayk
CCCP u Bcecoro3Horo HayIHO-TEXHHUECKOTO
o0IiecTBa paIMOTEXHUKUA U JJICKTPOCBSA3U UMEHU
A. C. IlonoBa axkamemuxu C. 1. Basuios, b. A.
Brenenckuii, A. B. Bunrtep, b. H. FOpses, H. T
Bbpyesuu, U. II. bapaun, B. @. Mutkesny, A. ©.



Hodde, B. A. Dok, A. U. bepr, M. A. Jleorro- U (QU3NKO-MAaTEMaTHYSCKUX HayK, HpOQeccopoB
BHY, WICHBI-KOPPECTIOHIEHTH AKaJIeMHH HayK MOCKOBCKHUX U JICHHHTPAJICKUX BBICIINX TEXHHYC-
CCCP — M. A. llarenen, A. H. llykun, K. A. CKUX YYCeOHBIX 3aBE/ICHUM.

Kpyr, B. U. Beiin, B. I1. Bonoraun, A. JI. Munn
W PNl KPYITHBIX YYEHBIX, TOKTOPOB TEXHUUYECKHUX
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3onoTasa meganb 3Hayvok
um. A. C. lNMonos.a. “I'NoYETHbIN paguct”.

Jlaypeatbl 3onoton meganu um. A. C. Nonosa
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1
Paagno n Hayka

Hctopusa TeXHMYECKUX OTKpBITUH B Haliei
CTpaHe KpPacHOPEYUBO CBHIIETEIHCTBYET O MOTY-
YMX HayYHBIX TBOpUECKUX cuiax Hapona. B XVIII
Beke caMoydka KynmnOuH KOHCTpYyHpPOBall MOCTHI €
3aMeyaTeNbHBIMA MEXaHWYeCKHIMH CBOMCTBaMU,
nmxenep [lon3yHOB M300peTayl MapoByH MalllH-
Hy; B XIX Beke akagemuk SIkoOu co3man ranbBa-
HOIUTACTHKY W CTPOWJI TIepBble MOTOPHBIC JIOJKH,
nmxeHep S10104ukoB ObUT U300peTaTENEeM TyTOBOM
nmamnbl, a JIOABITMH — JIAaMIIOYKH HaKaJUBaHUS.
3amMedaTeNbHBIM TEXHUYECKUM OTKphITHEM XIX
BeKa SBHJIOCH n300peTerne paano [1omoBeiM.

B oGisactu pagno Harra oTeuecTBEHHAs HayKa
HE TOJBKO Jajia m300peraTteisi 0eCIpoBOIOYHOTO
Tenerpada, HO U crocobcTBOBaNIA TaNbHEHIIIEMY
MPOTPECCY ATOH OTPACTU TCXHHUKH.

CoBeTCKUMH YYEHBIMH OBUT BHECEH KpYITHEH-
U BKJIaJ B TEOPETHYECKYIO DPa3pabOTKy TMpo-
0JleM COBPEMEHHOU pannoTexXHHWKHU. Pa0oThl aka-
nemukoB JI. . Manaensmrama, H. JI. Ilananek-
cu, M. B. llynetikuna, A. A. AHIpPOHOBA U ApY-
TUX Y4Y€HBIX JaId NMPUHIUIHAIFHO HOBOE perle-
HUE psJia paANOTEXHUICCKHX 3a1a4.

Boiina 3actaBmiia paboTaTh OJHOBPEMEHHO
KOJIOCCAJIBHYIO apMHIO HAy4YHBIX PabOTHHKOB B
abopaTopUsX, HAyYHO-UCCIICOBATEIHCKUX WH-
CTUTYTaX, B TPOMBIIUICHHOCTH U BOOPYKEHHBIX
cwiIax. JTa UCKIIOYUTEIbHAs IO CBOEMY MacIITa-
Oy Koorepanus HayKH, MMPOMBIIUIEHHOCTA W TIO-
TpeOuTeneld HeoObIYAHO YCKOPIIIA CPOKHU paspa-
00TOK, TOBEJICHUS U MO 3aKOHYEHHOTO TEXHH-
geckoro oQopMIICHHS, HaKOMWIa OrPOMHBIN
OTIBIT.

B obnactu pagyo ObUT BBICHEH Psii BOIIPOCOB
[0 TEOPHUH DIEKTPOMATHUTHBIX KOJIEOaHUI BBICO-
KOW YacTOThl, aHTCHHON TEXHHKH, Pa3pabdOoTaHbI
HOBBIC JIAMITBI U KOHCTPYKIIMW TEPEAATIYNKOB U
npuéMHUKOB. Bo BpeMs OTedecTBEHHOW BOWHEI
paaro WMeNo OrPOMHOE 3Ha4yeHHe, C OJHOW CTO-
POHBI, KaK BCEMOTYIIIEEe CPEJCTBO CBS3H, a C APY-
rol — Kak HeoOBIYaitHO JEHCTBEHHBIN CcIIoco0 00-
Hapy)XeHHA CaMOJIETOB U APYTUX TPEIMETOB U
OTIpeJIeNiCHUsT PACCTOSAHUS 10 HUX (pamuosioka-
1usi). B pagMoTeXHUKY B TEUEHUE TOTO MEePHOIa
BHECEHO MHOTo HOBoro paboramm 0. K. Ko63a-
pesa, A. U. bepra, b. A. Beenenckoro, H. /1. Ila-
nasiekcy, A. JI. Munna u psaa qpyrux GusukoB u
WHXEHEPOB.

YpoBeHb TEXHWKH CaHTHMETPOBBIX BOJH, Ha
OCHOBE TIPUMEHEHUS KOTOPBIX CTOJIb IITUPOKO pa3-
BHUBaJach PaJHOJIOKaIUs, elié He3ajoiro IMepen
BOWHOH MOXXHO OBUIO CUMTATh YUCTO JIaDopaTop-
HbIM. HeCKONBbKO OIBITHBIX JTUHUNA PAJAMOCBA3U HA

1 Axanemuk C. 1. BaBunos, «Paguo», 1947 Ne 5.
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9THX BOJIHAX HE MOTJIM UTTH B Kakoe-Tubo cpas-
HEHHE C TE€M pPa3MaxoM, KOTOPHIA MOJyd4mia 3Ta
00J1aCcTh PaIMOTEXHUKH BO BPEMsI BOIHBI.

MHOro HOBOTO C/IEJaHO COBETCKMMHU (PH3HKa-
mu JI. A. Kybenkum, I1. B. TumodeeBbIM, u 1py-
TUMH B OOJACTH TaK HAa3bIBAEMBIX AJICKTPOHHO-
ONTUYECKUX SIBJICHU, KOTOPBIC HAILIA MHOT'000-
pa3HOe TpHUMEHEHHE B Pa3UYHBIX TEXHHYECKHX
obnacTsx (roBopsiiee KHHO, TCICBUICHHE U TIP. ).

WzydeHuneM pacmpocTpaHEeHUs PaJMOBOJNIH 3a-
HUMaJUCh O4YeHb JaBHO. [loxkainyd, MOXHO CKa-
3aTh, YTO C MEPBBIX IHEH W300peTeHHs pajro
A. C. TTonoBBIM HayajlHUCh UCCIENOBAHHUSI B 3TOM
obmactu. OgHAKO A0 CamMoro MOCIEAHEro Bpeme-
HU TakOW BOMPOC, KaK OrMOaHME SIEKTPOMArHUT-
HBIMH BOJIHAMH 3eMJTH  (IuGpakius), perancs
JIUIIb BechMa MpuOImkEHHO. CyIecTBOBABIINN B
ATOW 0OJacTH Mpobden TOIBKO HEOAaBHO OBLI 3a-
TIOJTHEH paboToi akagemuka B. A. doka, 3a KOTO-
pyro emy npucyxaeHa CTalnHCKas IPEMUSL.

B. A. ®ok mgam MaTreMaTHYECKH CTPOTOe perre-
Hue 3amauu. OKaszaloch, YTO PacHpOCTpaHEHHE
OUYCHb KOPOTKUX PAJHOBONH W Auppakmus ux B
MEPBOM TIPUONIMIKCHUN TIOAYMHSIOTCS 3aKOHAM
r€OMETPUUYECKON ONTHUKH.

Cnosa 1. B. Cranunaa o cOBETCKOM Hayke, CKa-
3anHble 9 deBpans 1946 ., rmyboko 3amedarie-
JUCh B CO3HAHMWU KaXXJOTO COBETCKOTO YYEHOTO
KaK TPU3bIB K aKTHBHEHIIIEMY yYacTHIO B OCYIIIE-
CTBJICHUM HOBOW TNATWIETKH, Kak MporpaMma
OOpBOBI 32 BBICOKHE TEMITBI TEXHUYECKOTO TIPO-
rpecca B Halllei cTpaHe.

Hemano HyxHO caenaTh W B 0OOJACTH JaJib-
HEHIIero pa3BUTHS PaUMOTEXHUKUA: HECMOTpPS Ha
JNOCTUTHYTBIE 37IeCh YCIEXH, JKU3Hb BBIIBUTAET
BCE HOBbIE W HOBBIC 33/1a4M, CBSI3aHHBIE C (HH3H-
KOW M TEXHHKOW Pajuo: paJHOJIOKAIsl, TCICBH-
JeHHe, WCCiIenoBanne atMochepsl (HoHochepsI).
3a mocneaHre TOABI BO3HUKIIA U COBEPIIEHHO HO-
Basg 00JIaCTh HAYKH O PaTUOBOJIHAX, HOBas OT-
pacip HaykKd — paJHOaCTPOHOMHS, OT KOTOPOit
yKe ceiiuyac MOJy4yaroTcsl MPUHIIUIHAIEHO HOBBIC
CBeZICHUA O KocMoce. Henb3ss He OTMETHTh, 4TO



METOABl pagfo, TMPOABHUTAACH B CaMble Pa3HOO00-
pasHbIe 00JIaCTH HaYKH, B OOJBIIION Mepe CTIoco0-
CTBYIOT 00IIIEeMy UX TIPOTpecCy.

CrnenyeT ykaszaTh U Ha 3aMeUaTeIbHOE JBIKE-
HHE, KOTOPOE COMYTCTBYET U TIOMOTAET Pa3BUTHIO
PaTUOTEXHUKH, —HA PAIHOTIOOUTEIHCTRO.

Hu B o1HOI 00J1aCTH YEIOBEYECKUX 3HAHUN HE
OBUIO TaKOM MAacCOBOM OOIIECTBEHHO-TEXHUYEC-
KOH CaMOJCATCILHOCTH, OXBATBIBAIOIICH JIFOJICH
CaMBbIX Pa3JIMYHBIX BO3PACTOB M MPOQECCHii, KaK B
paaroTexHuke. PaaronroOuTenbcTBO — 3TO MOTY-
yee JBWKCHHE, KOTOPOE TPHUBEIIO K YYacTHIO B
PAAMOIKCIICPUMEHTAX TBHICSYM JHTY3UACTOB, IIO-
CBAIIAIOIINX CBOW JOCYr TexHuke. Hamre coBet-
CKOE PaaMOIIO0UTEIHCTBO HMEET €I OCOOCHHYIO
OTIIMYUTEIIBHYI0 YEPTYy. OHO HOCHJIO W HOCHT B
cebe umero cimykeHus cBoeit Pomune, e€ TexHuye-
CKOMY TIPOIIBETAHHIO W KYJIHTYPHOMY DPa3BUTHIO.
3aech mone3Ho emg pa3 HalIOMHUTL MYIpPBIE CIIO-
Ba ToBapuina CrajnHa: «..0ObIBAET M TaK, 4TO HO-
BBIC IyTH HAYKW M TEXHUKU MPOKJIAIBIBAIOT UHO-
rIa He OOIIEH3BECTHRIE B HAYKE JIFOIHM, a COBEp-
IICHHO HEW3BECTHHIC B HAYYHOM MHUPE JIOJH,
MPAKTUKU — HOBATOPHI JCIa».

.1
Ot IlonoBa 1o HamMX JHENH

B pazButum pajano, B MoMcKax HOBBIX MyTeH U
B OCYIICCTBJICHUY HOBBIX HJICH HAITUM yYEHBIM —
npojoipkarensMm aena, Hayatoro A. C. IlomoBeim,
— IPUHAAICKAT TOYETHAS ¥ BEIYINAsl POJIb.

Pycckue yu€Hble cOXpaHUIIU 32 OT€UECTBEHHOMN
HayKOW TIEPBEHCTBO BO BCEX BaKHEHIIMX oOJac-
TAX IPUMEHEHHS PAJINO.

B 1907rony pycckuii yuénsiii mpodeccop Ile-
TepOyprckoro TexHonorunyeckoro nactutyta b. JI.
Po3uHT 320K OCHOBBI COBPEMEHHOTO DIICK-
TPOHHOTO TEJEBHEHUS, CAENaB 3asiBKy Ha H30-
OpeTEéHHBIA UM «DIEKTPUUECKUI TENECKOI», KaKk
OH HAa3BaJl CBOU TEIIEBU30D.

B 1911 roay PosuHr co3gan AeHCTBYIOIIYIO
MOJIETh TEJEBU3MOHHON YCTAaHOBKH W TIOTYUHII
NepBOe B MUpPE MpocTeiiiiee TeJIeBU3NOHHOE U30-
Opaxenne. B 3tux paborax Posunr onepemwn
yuéHbIX Bcero mupa Ha 10—15merT.

BceMupHyo M3BECTHOCTh M MPU3HAHUE TOJTY-
YUJIA MAIIUHBI BEICOKOW YaCTOTHI, KOTOPBIE BCKO-
pe nocine cmeptu A. C. [lomoBa 61N pazpabora-
HbI pycckuM yu€HbiM B. I1. Bosnorauseim.

Bonpmioit Bkiaam B pa3BUTHE PaJAHOTEXHUKH
caenain euié B 1916roay M. B. llynetikuH, omy0-
JUKOBaB CBOIO pabOTy, B KOTOPOW OH NEPBHIM B
MHpE MaTEMaTHYECKU JIOKa3aj CYIICCTBOBAHHE
OOKOBBIX YaCTOT MPH paauoTeneoHHON mepena-
qe.

T
Tlo pa3HBIM HCTOYHHKAM.

14

Ho ocobenno mmomnoTBopHOE M OypHOE pas3BH-
THE TIOJyYWiIa PaguoOTeXHHWKAa y Hac, HAa POIUHE
panuo, nocie Bennkoit OKTAOpbCKOW coLuaiu-
CTUYECKOH PEBOIIOIINH.

VYxe B nepBbie ToAsl COBETCKOM BIACTH B Ha-
el cTpaHe Hadall OCYIIECTBIATHCS OIMBITHBIC
Mepelayn 110 Pajiuo XUBOW pedH, a 3aTeM U My-
3BIKH.

BriepBeie B MHupe pannoBemaHHE HAdaloch B
Hos0pe — nexabpe 1919 roma yepe3 paamotene-
¢donnyto cranimio Hibkeropojckoi paamnonado-
paTopuu — 3TOH «KY3HHITBI PaIHOM300PETCHHIN,
co3gaHHoi 1o ykazanuio B. U. Jlenuna.

[Mopo6Hele xe ombIThl mpoBoxwiuck B CIIA
quib B koHiie 1920rona, 1a U TO 4yepe3 paauo-
CTaHIIMIO PATHONIOONUTENS, NEHCTBOBABIIETO MO
BIICYATIICHUEM COOOIICHUI O NOCTHXeHUsX Hu-
JKETOpOJICKON pammoniabopaTopuu. B Anrnmuu Ha-
4aji0 paauoBCIIaHUs JaTHpyeTcs: HOsOpém 1922
roga, B0 @pannuu — aekabpém 1922 rona, a B
I'epmannn — oktsa6pém 1923rona.

B saBape 1920ro0oma onbiTHas paguoTesiedoH-
Has cranius u3 Hmwkuero HoBropoma Obuia mepe-
Be3eHa B MOCKBY, U €€ MOIIHOCTh BCKOpE ObLIa
JoBezieHa 10 3,5 KHIoBaTT.

B tom xe 1920 rony B KasaHckoii 0a3e pa-
TMo(GOpPMHUPOBAHUHN TaKKe MPOBOIMIKNCH B IIHPO-
KHX MacIlTadax OIBITHI IO paaHoTeNie()OHHUPOBA-
HUIO0. 37ech ObIT CO3/1aH M YCTAHOBJIEH HA OJHOM
M3 BOJDKCKUX IIapOXOJIOB OIBITHBIN pauoTese-
(¢hoHHBIN TepenaTyuK; mepeaBurasch oT Kaszanu
BHU3 10 Bonre, mapoxop moaaepKuBain paanoTe-
Je(OHHYIO CBSI3b CO CBOCH OCHOBHOH 0a3oii. Pa-
0oty Kazanckoro panuornepenaTinka CibIIIHO
obu10 Ha paccrosHum 10 1 000xu. KazaHckue pa-
JTUOCTICITUAIMCTHl BOILIM B HCTOPHUIO PaTHOTEX-
HUKA eIé OJHON 3aMeuaTeNIbHOW padoToi: OHH
BIICPBBIC OCYIIECTBUIIH YCHIEHUE peueil opaTOpoOB
M CO3Jalli TMEPBYI0O B MHUPE TPOMKOTOBOPSIIYIO
YCTaHOBKY, MMO3BOJMBIIYIO jetoM 1921 roma op-
raHu30BaTh B MOCKBE Iepeiauy «yCTHOH Ira3eThI»
OJTHOBPEMEHHO Ha IIECTH IIOMIAIX CTOJHUIIBI.

Takum o006pa3oM, coBeTCKas paJAHOTEeXHHUKA
YK€ B TSDKEJBIE TOABI TPAXKIAHCKOW BOWHBI, 0JI0-
Kaael M pa3pyxu OOOTHANa TEXHHWKY KaluTaju-
CTHYECKHX CTpaH.

B Mockge, nemaneko ot Kypckoro Bok3ana,
ecth ymuna Pagwo. Ha Heit Obuta mocTpoeHa 1mo
ykazanuto B. . JlennHna camas MoOIIHasl pajito-
cTaHUus B Mupe ¢ paguycoMm aeictus 2 000xwm.
Ona umena MOIMHOCTE B 12 KWIIOBaTT, MpEBBI-
IIABIIYI0 MOIIHOCTH BCEX BMECTE B3ATHIX Paavo-
CTaHIIMK CTONUIl KpyHmHEHIux ctpad EBpormbl u
CIIA. DTy paanoCTaHIMIO MOCTPOMIN pabOTHU-
ku Hwmxeropopackoi paaunonabopaTopuu moj py-
koBocTBOM M. A. boHu-bpyeBuua.



C Tex mop W 10 CEroAHAIIHETO [HS Hama
CTpaHa COXpaHsET MEPBEHCTBO M BEAyIIEe IOJO-
KEHHE B CTPOUTEIHCTBE MOIIIHBIX PATUOCTAHITHIA.

28 mronst 1924r. O6bUI0 U3JAHO MTOCTAHOBIICHUE
Cosera Hapomubix komuccapoB CCCP «O gact-
HBIX MPUEMHBIX PATUOCTAHIIX». DTOT MCTOPH-
YECKUH JOKYMEHT TIOJOXKHI Hadalo OypHOMY
Pa3BUTHIO paJMOBEIIaHUs, paanoQuKaluu u pa-
JTUOTIOONTEIHCTBA B HAIIIEH CTpaHE.

OceHbo TOTO e Toja Ha4aJIoCh CUCTeMaTH4e-
CKOE BeIlaHHWe 4Yepe3 HOBYIO paauocTaHIuio MH-
ctutyTa cBsi3u B COKOJIbHUKAX, OTIMYABIIYIOCS
WCKITIOYUTEIHHO BBICOKUM KayeCTBOM IEPEIAUH.
3necy A. JI. Munn cosmectao ¢ U. I'. Kagnku-
veiM, H. W. Oranoseim u M. U. bacanaeBsiM 110-
CTPOHWIIN DS paanoTeNeOHHBIX MEePeIaTIuKOB
Hapacraromieit MmomHocTa — ot 1,2xeém B 1924r0-
ny 10 20 kem B 1926roay. [locnenuuii nepenat-
gk (pagwocTaHiys uM. IlomoBa) OBLT KPYITHEMH-
IIIUM B MHUpE.

XapakTepHO, YTO TEPBEHCTBO STOT TepeaT-
YUK TEPEHS y COBETCKOW ke 12KHI0BaTTHOH
paauocTannui uM. KoMuHTEpHA, a YCTYIWI €ro
40xunn0BaTTHOMY pagUOBENIATSILHOMY TepeaaT-
YUKy, MocTpoeHHoMy B 1927 romy B Mockse
M. A. bonu-bpyeBnuem npu ygactuu A. M. Ky-
rymieBa. ['eHepaTop MOIIHOTO paguoIepeIaTInKa
COCTOST M3 TPEX CTyINEHeH, MpuuéM OKOHEuHas
CTYIIEHb MMeJIa TPH JIAMIIbI C BOZISHBIM OXJIaXK/Ie-
HUEM NP HOMUHAILHOW MOITHOCTU 25 K6m Kax-
nasi. PazpaboraB 3Ty renepatopHylo jamiy, M. A.
bonu-bpyeBuu omnepeaun Bce 3arpaHUYHBIE JOC-
TIKEHUA B 3TO# 00macTi. KOHCTPYKITHS MOIITHBIX
COBETCKHX PaJHOJIaMII C BOJASHBIM OXJIAXKICHUEM
mo3xe ObljIa 3aMMCTBOBAHA 3ar PaHHIIEH.

M. A. BoHuy-BpyeBuu.

B nauane 1928roxa non pykoBoacteom A. JI.
MuHma OBIJI0O OpPraHW30BaHO OFOPO MOIIHOTO pa-
JUOCTPOCHUS, B COCTaB KoToporo Bxomwmu 3. H.
Mopgens, II. I1. MBanos, H. U. OranoB u mpyrue
pamunonmkeHepsl. [lepBoit paboToii 6r0po sSBHIACH
noctpoiika MomHoi 100«wuioBaTrHON paanoBe-
marenbHoi ctanuu uMm. BIICIIC.

B nmnpoekTupoBaHMHM W CTPOUTENLCTBE 3TOM
CTaHIUU OBLIO MPUMEHEHO MHOTO CMEIIbIX TEXHH-
YECKUX HOBUHOK, JUISI HM3YYCHUS KOTOPBIX PsIIT
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WHOCTPaHHBIX (QHUPM TpUChUIaT B MOCKBY CBOHX
WHXEHEPOB.

Bcnen 3a paguocranuueit um. BIICIIC B Teue-
HHUE NEPBOH ISTUIETKU OBLIO MOCTPOEHO emé de-
TBIpE PaJUOCTAHIINH TAKOH K€ MOIITHOCTH, HO YXKe
0oJiee COBEPITICHHBIX.

A B 1933 rony 3a3Byuan «romnoc» 500xwuio-
BaTTHOTO DPAJUOTHUTAaHTa — HOBOW CTAHIUU WM.
KomunTepHa.

Ota cTaHUUs — 3aMeyaTelbHOE COOpYKEHHE,
KOTOpOMY HE OBUIO paBHOTO B Mupe. | maBHBIN
cTpouTeNb 3ToU paauoctaniuu A. JI. MuHIl npu-
MEHWI i1 He€ HOBBIM THII PaTUOBENIATEIHLHON
AQHTEHHBl ¥ OPHUTHHAIBHBIA CHOCOO MOCTPOCHUS
MOIIHOM CTYIIEHH paJrolepesaTInKa, COCTOSB-
el U3 MIeCTH HE3aBUCUMBIX JIPYT OT JIpyra yCH-
JUTEIBHBIX OJIOKOB, pabOTaBUIMX Ha OAHY OOILIYIO
aHTCHHY.

B Amepuke pagmocTaHIsg TaKOW K€ MOIIHO-
cTH OblJIa OCTPOEHA JIMIIB Yepe3 T, MPUIEM 110
NPU3HAHUIO CAMUX aMEpUKaHIEB MpU €€ MpOoeK-
THPOBAaHWU M CTPOUTENHCTBE OBLIA HCIIOIB30BaHA
COBETCKasl CHCTEMa IIOCTPOCHHSI CBEPXMOLIHBIX
nepeaaTInKoB.

OmHOBPEMEHHO CO CTPOHUTEIHCTBOM JIWHHO-
BOJIHOBBIX U CPEIHEBOJIHOBBIX MEPENATINKOB CO-
BETCKHE y4YEHbIE U WHXKEHEPHI HAMPSLKEHHO pabo-
Tand HajJ MpoOJIEeMON HCIONB30BAHUS KOPOTKHX
BOJIH.

[Toka Ha 3amane u3y4yanu CBOMCTBA palOBOJIH
mmnoit 70—100m, B Huwxkeropoackoit paguona-
6opatopun M. A. bonu-bpyesnu u B. B. Tatapu-
HOB B 1923 romy meperuin K 3KCIEPUMEHTaM C
Oosiee KOPOTKMMHU BOJIHAMH M BBISICHUJIM 3aKOHBI
pacnpocTpaHeHHs [UIMHHBIX W KOPOTKHX BOJH.
Ot1H paboTHI TTOKA3ad, YTO, UMES IBE-TPH BOJHEI,
MO’KHO OCYIIECTBUTH MPAKTHYECKH KPYTIIOCYTOU-
HYIO PaHOCBSI3b C KOPPECIIOHACHTAMH Ha JIFOOBIX
paccrosiHusix. Ha ocHoBe storo Humxkeropojckas
panuonaboparopusi B 1926 roxy, ycraHOBUB KO-
POTKOBOJIHOBBIE Tepeaatynku B MockBe u Tami-
KEHTE, OCYIIeCTBHIIA MaruCTPAIbHYIO PaJHOCBS3b
Mocksa — TamkeHT. Ha 3Tux paauvonepenaraukax
ObuIM ycTaHOBIIEHBI pa3pabortanHsie B. B. Tara-
PUHOBBIM TI€pBBIE MarucTpajbHBIE KOPOTKOBOJI-
HOBBIE QHTEHHBI B BUE CIOXHBIX CHCTEM IIOITY-
BOJIHOBBIX BHOpatopoB. B centsOpe 1926 roxma
Hayajia peryJspHbIC Tepeaayd KOPOTKOBOJIHOBAS
paarocTaHnyg Bo BiamnBocToke, ycTaHOBIEHHAS
Hwxeroponckoii paguonabopatopueid. Jta cTan-
uus nojjaepkuBana cBsizb ¢ Hmwxaum Hosropo-
oM Ha BojiHe 23m Ha paccrosiHuu B 7 000xwm.

B Tom xe romy Ha COKONHHHYECKOW pamno-
cTaHIMH OBUT coOpykEH mepBblii B EBpome ko-
POTKOBOJHOBBIH paguoTeNeOHHBI HeperaTyuK
MoOmHOCTEI0O B 10 k6m, KOTOpBIA TOJIEPKUBAI
perymsipuyto cBs3b ¢ [ansaum Bocroxom. Ha



aToM mepenaTauke A. JI. MuHIleM BIiepBBIe ObLIa
MPUMEHEHAa JUIS PEeryJIHpPOBaHHUA YaCTOThI peak-
THBHAS JIAMIIA.

JanpHelye TpyAbl HAIIUX YYEHBIX U WHKE-
HEPOB YBEHYAUCh coopyxkeHuem B 1938 roay
MEPBOH B MHUpPE KOPOTKOBOJIHOBOH 120kuinoBart-
HOW paJMOCTaHINU /AJIS BELIaHUSI.

Hama ctpana siBisieTcsi TakXe POJIMHONM Mac-
COBOTO pajvoBenIanusa 1o mpoBogaM. CoBeTckas
panuoTeXHUKA TMEpPBOM B MHUpE CTaja Ha MyTb
npoBoHOH pagnodukanuu. C caMmoro Hayana pa-
JUOY3JIBl Y HAC CTaJId UCTOJIB30BATHCA HE TOIBKO
Ui TPAHCISIMKA OPOrpaMM, NPHHUMAEMBIX II0
panuo, HO W Ui OpraHU3alUud MECTHOTO PaJHO-
BEIIaHUS.

Hapsimy ¢ ycmexamu B CTPOWTENBCTBE IEpe-
JAOMUX PAagUOCTAaHIIMKA U pPa3BUTHH MAacCOBOTO
paAMoOBEIIaHNs COBETCKHE CIEIHaUCTHl JTOCTHT-
U KPYIMHEHIINX pe3yabTaToB U B CO3JIaHUH MPH-
E€MHOI paguoanmaparyphl.

Ponp coBeTckux y4y€HBIX B Pa3sBUTUU TEOPUH
paaronpuéMa W B KOHCTPYHMPOBAHUHM PaTUONPH-
€MHHKOB OY€Hb BEIHMKA M X MCCIEIOBAHUS B psi-
Jie cIy4aeB OIepeKalld HcCIeJOBaHUs 3apyOex-
HBIX y4€HBIX. TakoBbI, Hampumep, paboTsr B. A.
KotenbnukoBa u A. H. Illykuna — o mnomexo-
ycToiunBoM paauonpuéme, A. 1. bepra — o ce-
To4HOM aerektupoBanu, I'. C. I'opennka u I'. M.
I'mama — o ceepxpereneparope, B. M. Cudoposa —
o teopuu paauonpuéma, E. I'. MomoTta — 1o us-
OuparenbHOMY JeTeKTHpoBaHuIO. llepBocTemnen-
HO€ 3HAYEHHE ISl MOHUMaHUS CIOXHBIX SBICHUN
DIEKTPUIECKUX KOJIeOaHWH Kak IpH HpHuéMe, Tak
U TpU TEHEpali UMEIOT TEOPETUYECKHUEe PadOTHI
mkonsl akagemukoB JI. M. Manpenpmtama u
H. JI. ITamanexcu.

MHorouuciieHHsl paboThl HamMX YYEHBIX WU
WH)KEHEPOB B 00JIaCTH KOHCTPYHPOBAHUS PaIuo-
npuémunkoB. Emé B 1923roay I1. H. Kykcenko u
A.JI. MuHI Tpe/UIoKUIN MPUMEHEHHUE JKene3a
Uil HACTPOMKH KOHTYpPOB; 3TOT METOJ LIMPOKO
MIPUMEHSACTCS B HACTOSIIEEe BPEMS M BO MHOTHX
CIIydasx SBISETCS OCHOBHBIM METOJIOM HAaCTpOW-
KM U TOACTPOMKH KOHTYpoB. B mepmom 1925 —
1930romos I1. H. Kykcenko, JI. b. Cnensin, M. U.
IToHoMapér co3nanu psij KOHCTPYKLMM Marucr-
paNBHBIX IPUEMHHUKOB /Il JUIMHHBIX BOJH; B 1932
roay A. Il. CuBepc pa3paboTan KOHCTPYKIHIO KO-
POTKOBOJIHOBOTO ~ MarucCTPaJIbHOTO  MPUEMHHKA
MIKY; B 1939rony B. A. Korenpaukos, A. B.
UYepenkoB u A. @. 'aHUH CKOHCTPYHPOBAJIN MpHU-
€MHUK JIJI1 TpUEMa OJIHOIIOJNIOCHBIX Mepeaay ¢ of-
HUM Telle(OHHBIM M TpeMsl TelerpadHBIMU KaHa-
JIaMH.

[Mumynmii npuéM Ha PaguoOIMHUSX BIIEPBBIC
ocymecTBrI u3ooperarens paano A. C. Ilomos.
Ilepen OredecTBeHHONW BOWHOM Ha JMHHAX pa-
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muocBsisn CCCP ObUTM yCTaHOBIICHBI COBETCKHE
BBICOKOCKOPOCTHBIE (POTOTPAHCMUTTEPHI, TMO3BO-
nsBine nepenasath A0 1 000 cioB B MHHYTY.
[Ipu cBs3u Ha nunun MockBa — Hb}O-ﬂOpK 3Ty
CKOPOCTh TPUXOJMIOCh MOHWXAaTh, TaK KaK Ha
npuémueiXx TeHTpax CIIA He ObUIO THTIYIIEH
anmapaTypbl, MOTYIIei paboTaTh HA TAKUX CKOPO-
CTSIX.

OyHIAMEHT MPOYHO yIEP>KUBAEMOTO MHPOBO-
ro nepseHcTBa CCCP nmo moutHocTH paguosenia-
TEJNBHBIX CTaHIUHA OBLT 3a710’keH paboTaMH COBET-
CKHUX YYEHBIX, HEU3MEHHO CTPEMHBIIHMXCS IOJ-
BECTH MPOYHYIO Hay4HYI0 0a3y Moa WH)KEHEpHBIE
pacuétel. M. B. llyneiikuH ObLT OTHUM U3 CO3/1a-
TeJed COBETCKOM METOAUKU DPATUOTEXHHUUYECKHUX
WH)XCHEPHBIX pacd€ToB, KacaBIIUXCA IIMHHOBOJ-
HOBBIX aHTEHH W 3a3e¢MJICHUH, JTaMIIOBBIX TeHEpa-
TOPOB M UX CTAOMIN3AIINHU, MOIYIISALINU H JP.

B 1920 roay, Ha yeThIpe rojma paHblle HHO-
cTpaHHbIX yu€Hbix, M. B. Illyneiikun paspaboran
OCHOBBI TEOPHUHU IPETOMIICHHUS PaJUOBOIH B HO-
HOCepe.

W

M. B. LlynenkuH.

M. A. bonu-bpyeBuu cozgan cBOI0O OpHUTH-
HaJIBHYIO TEOPHIO JIAMIOBBIX T€HEPATOpOB, pas-
paboTan KOHCTPYKIIMIO MOIIHBIX TE€HEPAaTOPHBIX
JaMI C HapyXHBIM aHOJOM, OXJIaXJTaeMbIM BO-
JIO. DTa KOHCTPYKITUS MOJIy4ryIa BceoOlee mpu-
3HaHHE ¥ CTaja BCIOLy ITUPOKO MPHUMEHATHCS.

A. U. bepry npuHaexar 1eHHbIe PabOThI 10
OCHOBHBIM BOIPOCAaM TEHEpAIlU{, CTa0WIN3alnN
YacTOTHI, YCHUJICHHUS U YIIPABIEHUS TeHepaToOpamMH.

A. JI. MuHII ormyOIMKOBaT pabOTHI IO PacuETy
MOIIHBIX TEHEPAaTOPOB, BOMPOCAM MOYJSIUN U
CTPOUTEILCTBY CBEPXMOIITHBIX CTAHITHIH.

CamocrosTenpHas U OoJbInas 001acTe padoT
COBETCKHX YYEHBIX M WH)XCHEPOB OTHOCHTCS K
TEOpUU aHTEHH W WX KOHCTpyKIusaM. Hagaimo
atuM paboram monoxun M. B. IllyneikuH cBou-
MH HWCCJIEOBAHMSAMHU PA3IUYHBIX JIITUHHOBOJIHO-
BBIX aHTCHH U CETEH.

[lepBrie c0XKHBIE CUCTEMBI KOPOTKOBOTHOBBIX
aaTeHH O6bpuTH ocTpoeHsl B CCCP u sSBUINCH po-
JIOHAYAIIbHUKaMHU BCEX YCTPOUCTB MOAOOHOTO TH-
mna.



B mocnegnee Bpems pabotel A. A. Iluctons-
kopca u S. H. ®enbna ganu npuHUUNHAIBHOE
paspelieHne Bompoca O CO3AaHUM TaK Ha3bIBae-
MBIX MICJICBBIX WX JU(DPAKIIMOHHBIX aHTCHH, KO-
TOpble OBUTM TPEIIOKEHBI HE3aBUCUMO JPYT OT
npyra M. A. boru-bpyesnuem u M. C. Hetfimanom
JUTsE pabOTHI HA OYEHh KOPOTKHUX BOJTHAX.

HoBoit 007acThi0 pagMOTEXHHUKH SBIISICTCS
TEXHWKa CAaHTHMETPOBBIX BOJIH, CHITpaBIlas pe-
LIAIOUIYIO POJIb B yclexax paauonokannu. OnHon
W3 CaMbIX OCHOBHBIX 3aJ1a4 TEXHUKUA CAHTUMETPO-
BBIX BOJIH SIBJISIETCSI pa3paboTKa METO/IO0B TeHepa-
1MUY BOJIH TaKOM JJIMHBI U COOTBETCTBYIOIIHNX Te-
HepaTopoB. Kak u3BecTHO, B HacTofllee Bpems
MPaKTHYECKH MPUMEHAIOTCS [[BA THUIA TE€HEpaTo-
pOB — MarHeTpoHbI (HICI0 KOTOPBIX BBIIBUHYII
M. A. Bonu-bpyeBuy) u ximctpoHnsl. B ux paspa-
00TKE BBIAIOIIASACS POJb IMPHHAIEKUT COBET-
cknM ya€HbIM. CoBeTckuid ¢pu3nuk A. A. CiyikuH
SBIISIETCS. OAHUM W3 TIHOHEPOB B 00JAacTH Hccle-
JOBaHUsI MarHeTPOHOB M OJHMM M3 co3Jareneit
MarHeTpoHHOro reHeparopa. CoBpeMeHHBIH MHO-
TOKaMEpHBIH MarHeTpOH TNpEeACTaBIsIeT CcoOoM
JanpHeilee pa3BUTHE KOHCTPYKLMI MarHeTpo-
HOB, paspaboranueix M. @. AnekceeBbiM u /[[. E.
MassipoBsiM emié B 1936—193Fomax.

[[Iupoko pacmpocTpaHEHHBIA B paauoaniapa-
Type CaHTHMETPOBOIO AHMAana3oHa TaK Ha3bIBac-
MBIH OTpa’KaTeIbHBIM KIUCTPOH M300pENM coBeT-
ckuii nmkenep B. ®@. Kopanenko B 1940rony.

OcHOBHYIO posib B paboTe KIMCTPOHA UIPAIOT
00BEMHBIE KOJIEOATENbHBIC KOHTYPHI WIIH PE30Ha-
TOpBI (<OHIOBHOPATOPHI»), TPEACTABIAIOIINE CO-
0oli orpaHWYEHHBIC METALTUYCCKHUMU CTEHKAMU
00BEMBI, CITy)Kall[e pPe30HATOpPaMH ISl DIIEKTPO-
MarHUTHBIX KOJIEOAHWMI CBEPXBBICOKMX YacCTOT.
Takue pe3oHATOpHl BIEPBBIC MPEIJIOKUI COBET-
ckuit paguocnenuanuct M. C. HelimaH.

OOpatumMcsi, HaKOHEIl, K em¢ OJHON aKTyallb-
HOW MpoOJieME COBPEMEHHOHW PpaJNOTEXHUKU —
npobieMe pacpoCTpaHEHUs! PaJAHOBOJIH.

3acmyra cTpOroro M HCYEPIBIBAIONIETO peIlle-
HUS 3a7a49u IU(PaKIuy, KOTopas SBISETCS OCHO-
BOM TEOpUH PACIPOCTPAHEHHsS] TOBEPXHOCTHBIX
PaAMOBOIH, MPHUHAIUIEKUT COBETCKOMY YUEHOMY
akagemuky b. A. BeeneHckomy.

Habnronenus 3a pacnpocTpaHeHHEM KOPOTKUX
BOJIH, JIaBIIME IICHHBIC pe3ynbTaThl, Beau J[. A.
Poxanckwmii, M. A. boru-bpyesnu u A. H. Ily-
KVH.
B 1932roay npodeccop A. H. llykun Boep-
BbI€ MPEIJIOKWI METOJl pacyéra Hanps>KEHHOCTH
TTOJIsI Ha KOPOTKUX BoJIHAX. OH e MoapoOHO pac-
cMmotpen B 1937 rony ycnoBus pacrmpocTpaHeHUs
PazruoBOJIH B MOPCKOM BOJIE.
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C um300peTreHueM HOHOC(EPHBIX CTAHIMHA pa-
TUOTEXHHUKA TOJydnja HOBOE MOIIHOE CPEICTBO
IUIs U3y4YEeHUsI TIPOLIECCOB PacIpOCTPaHEHUs Ipo-
CTPaHCTBEHHBIX PaJMOBOIIH.

M. A. bonu-bpyeBud, cMeno pemiaBiiuii cio-
JKHEeHIne 3a7aud B JOOBIX OTPACsIX PaguoTeXx-
HUKJA ¥ HAMHOTO OTIepeKaBIIuil yu€HbIX 3amaja B
psize CBOMX WAEH, SBUIJICA THOHEPOM HMITYJIbCHO-
ro Meroaa uccienoBanus noHochepsl. OH CKOH-
CTPYHMPOBAJI U UCIBITAT MEPBY0 MomHy 20%u-
JIOBaTTHYIO MMITYJIbCHYIO CTaHILHIO, TIPH TOMOIIN
KOTOpOii OBLTH MPOBEEHBI MEPBBIE NCCIETOBAHUS
noHocdepsl 3a monsipHeIM Kpyrom B 1933roxy.

Bonbiioe 3HaueHne MMEIOT UCCIEIOBaHUS ycC-
JIOBUM DPACIpOCTPaHEHUS! YIBTPAKOPOTKUX BOJH
(YKB), urparomux Terneps CToIb BaXKHYIO POJb B
PaJAMONIOKAIINY U TEICBH ICHUH.

B CCCP mepBbic ONBITHI IO PagUOCBSI3A Ha
YKB u onpenencHuo 0COOCHHOCTEH MX pacipo-
cTpaHeHus OblTH ocyiiecTBieHs! emé B 1922romy
b. A. Beeaenckum coBmectHo ¢ A. W. JlaHunes-
ckuM. mu Torna BmepBble OblIa OCYIIECTBIICHA
panuorenerpadHas mnepenada Ha Bonae 3,8 m. B
1926-1928&onax b. A. Beenenckuii, A. I'. Apen-
Oepr u A. B. ActadpeB ycTaHOBMIH 3aKOHBI pac-
npoctpanenuss YKB Ha 3emiie B mpenenax He-
Oonpmmx pacctossHUi. OHHM K€ TPOBEIH OIBITHI
cBsa3u Ha YKB ¢ aspocratamu u camonéramu. B
1928rony b. A. BeeieHCKHIt BIEpBbIC B MEPOBO
JTUTEepaType OmyOnuKoBasl (OPMYIIbI, SBUBIITHECS
MEPBOH MOMBITKOW YCTAHOBIICHHS 3aKOHA PACIpO-
crpaneans YKB. Ilox pykoBoacteom b. A. Bae-
neHckoro Obuia moctpoeHa W B 1931 romy Bena
peryisipHbIe Tiepeiadyn IMepBas B MHPE paaHnoBe-
marenbHas cranys Ha YKB (PB-61). B 1933ro-
Iy TPYIIIIa COBETCKUX YYEHBIX MO/ PYKOBOJCTBOM
b. A. BBeneHCkoro ycHEmHO IpOBENA OMBITHI
cBsi3u Ha BonHe 60 cm. Pammocurnanel, mocnas-
HbIE HA JTOW BOJIHE, YAallOCh MPHHATH Ha pac-
ctostanu 0ko0 100xm.

Axanemuxu JI. 1. Mangensmram u H. /1. Ila-
MAJIeKCH pa3paboTaiy METOABI M3MEPEHHUST CKOPO-
CTH pacHpOCTPaHEHHS PaIUOBOJH, HCCIETOBAIN
YCIIOBHSL PacHpOCTpaHEHHUS KOPOTKHUX U CPEIHUX
PaAMOBOIIH HAJ TIOBEPXHOCTHIO 3eMIIH. AKaIeMHK
B. A. ®ok co3man TEOpHIO pacIpoCTpaHSHHS pa-
IVOBOJIH HaJ TOBEPXHOCTHIO 3emiu. COBOKyI-
HOCTB 3TUX PabOT MO3BOJISIET peIaTh Psi/I BaXKHBIX
MPAKTHYECKUX 3a/1a4, BO3HUKAIOIINX ITepel HOBOU
PaAMOTEXHUKOM.

Upen u wccnenoBaHWs COBETCKHX —YUYEHBIX
CBITPAJIM TAK)K€ BBLIAIONIYIOCS POJIb B Pa3BUTHHU
MHOTHUX 33/1a4 PaguoJOKalui U PaJiOHABUT AN
— 9THX, NOXalayl, HanOoJjee BaXHBIX oOyacTei
COBPEMEHHOH palMOTEXHUKH.

OrpoMeH BKJIaJ HAamUX YYE€HBIX B pa3BUTHE
TEJEeBUACHUS.



Baxueiiiiue uaeu COBPEMEHHOTO TeJIeBUJIE-
HUS ¥ ©300pETEHNS B dTOU 00JIaCTH MPUHAICIKAT
Y4EHBIM U UH)KCHEPaM Halllel CTPaHBI.

B ocHOBe BCeX TEIIEBU3MOHHBIX IMEPEIAOIIIX
YCTPOMCTB JIEKHUT SBJICHHE TaK Ha3bIBAEMOTO
BHemHero (otoaddexra, 3aKIIOYAIONIETOCS B
BBIPBIBAHUH CBETOM 3JICKTPOHOB M3 IMOBEPXHOCTHU
MeTaia. 3aKOHbI, KOTOPBIM MOIYHHSETCS 3TO SB-
JIeHWE, U OCHOBHBIE YCJIOBHSA, MPH KOTOPBIX OHO
MOXET OBITh MPAKTUYSCKH HCIOIh30BAHO, YCTa-
HOBJICHHI €IIE B TIPOIILJIOM BEKE BEIIMKHM PYCCKHM
¢dbmukom A. I'. CtoneToBsiM. VIM ke OBLT ITOCTPO-
€H MEePBBIi (POTOIICMEHT.

[TepBbIit peanbHBIA MPOEKT CUCTEMBI TEICBU-
neHust ObLT npemioxkeH emé B 1885roay pycckum
yuéasiM I1. WM. baxmeTtreBpiM. Ommcanue e€ 1o-
MerieHo B Ne 1 xypHama «DIIEKTPUYECTBO» 3a
1885rox.

Kak yxe ykas3pIBaloCh BbIIIE, OCHOBOIIOJIOX-
HUKOM COBPEMCHHOTO TEJICBHIICHUS SIBISICTCS
pycckuil yu€nsiii b. JI. Po3unr. OH e BHnepBble
MPUMEHHI TIPUHIUAT HAKOTUICHUSI (POTOIIEKTPHU-
YECKUX 3aps/I0B, KOTOPEIH OJIECTSAIIE NCIIOIh30BA
B 1931 rony coBerckuii yuénsiii C. W. Karaes,
pa3paboTaBmIAi  DIIEKTPOHHO-TYUYEBYIO TpPYOKY
TUTS TIepeIavdr H300PasKCHHM.

B 1932rony C. U. KaraeB npeayioxuia HOBBIH
MPUHIUI  TTOCTPOCHHUS TEPEIAlOIIUX  TPYOOK,
JnanpHeiiee paszputue xkotoporo II. B. [Imaxo-
BeiM U [I. B. TumodeeBbIM MO3BOMWIO CO3AaTh
BBICOKOYYBCTBUTEIIEHYIO TEICBH3MOHHYIO TPYOKY
C TIEpEHOCOM H300paXeHHs, W3BECTHYIO IOJ Ha-
3BaHMEM CYNEPIMHUTPOH. JTa CHUCTEMa HAMHOTO
olepeInia 3arpaHuIHbIe pa3paboTKH.

[Ipodeccop I'. B. bpayne co3gan opurnHai b-
HYIO CHCTEMY TEJEKHHO U mpeatoxui B 1938ro-
Ny DIIGKTPOHHYHK) CHCTEMY, HCIOIb30BAHHYIO
MO37HEC B CBEPXUYBCTBUTEIBHOHN IEpearonici
TEJIEBU3NOHHON TPyOKe, Ha3pIBaeMOM CYIIEpOPTH-
KOHOM.

BaxneiimmM  pakTopoM, 00ecreurBarOIuM
BBICOKYIO YyBCTBUTEIILHOCTb COBPEMEHHBIX IIepe-
JAIOMINX TEJIEBU3MOHHBIX TPYOOK, SBISETCS MPH-
MEHEHHE B HHX MHOTOKPaTHOTO BTOPUYHOTO
JJNIEKTPOHHOTO YMHOXHUTEIS, TIEpBbIe JIEHCTBYIO-
M€ MOJIEIH KOTOporo Obutu co3fanbl B 1930ro0-
ay JI. A. Ky6eukum.

BonpmmM  ocTHkeHHEM COBETCKOUW  pajuo-
TEXHUKH SBIIICTCA BBOJ B nelcTBue B MOCKBeE,
Jlenunrpane u KueBe HOBBIX MOIIHBIX TEICBHU3U-
OHHBIX I[CHTPOB.

3ona yBepeHHOro TpméMma mepemad MoOCKOB-
CKOTO TENeBU3NOHHOTO IEHTpPa HEMPEPHIBHO YyBE-
JIUYUBACTCA. Y JOBIETBOPUTEILHOTO MPHEMa 3TUX
nepenay J0OWIUCH YKe PaToII0OUTENH TOPOA0B
CepmryxoBa, Tymsl, Ps3anu u Kamyru.
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CoBeTckasi HayYHO-TEXHHYECKas MBICIH YcC-
MenrHo paboTaeT Hajx CO3MAHHEM ammnapaTypsl
LBETHOTO TeneBuaeHus. CUCTeMy IIBETHOTO Tele-
BujeHUs emé B 1925romy npeuioxkuil COBETCKHA
mobperarens M. A. Amamman. [lpyryro, Oomee
COBEpIICHHYIO CHCTEMYy INpuéMa IBETHBIX H30-
OpakeHuii paspabotan B 1929 romy wumxeHep
1O. C. Bonkos.

Benmyrcs Takxke pa3paboTku B 006J1aCTH 00BEM-
HOTO TEJICBUICHUS.

Ha ocHoBe pa3BuTHsSI OTEYECTBEHHOU panauo-
MPOMBIIIJICHHOCTH PaJHoBeIaHie W paanoQuKa-
1Sl TPUOOpe HeOObIYalHbIN pa3Max. MUTHHT ¢
MWJJIMOHHOHN ayauTopHeH, npenckazanHelii B. 1.
JIeHUHBIM, OCYIIIECTBIIEH.

Ycnexyu COBETCKOTO pajo, JOCTUTHYTHIE TTOJT
pykoBozactBoM Ilaptuu u [IpaButenscTBa, Aenar0T
BO3MOXKHBIM JJaJIbHEHIIIee OBICTPOE pa3BUTHE pa-
IO (UKAITAH.

Hama Poguna mepenuia K CIUIONIHOM paauo-
¢ukanyu, KoTopas B Onkaiume rofsl Oyaer 3a-
BEpIIEHA.

Oco0oe BHUMaHHUE YACISACTCS PA3BUTHIO CEIb-
CKOW pagroQuKamnuu.

Brenpenne ynpTpakOpOTKOBONHOBOTO Bella-
HUSl TIO3BOJIUT B TOPOAAX, IJIE CHIIBHBI BCAKOTO
polla MHIYCTPUAILHBIC TIOMEXH, OOCCIICUUTh BHI-
COKOKAUECTBEHHBIH MPUEM PaIMOBEIAHUS.

Pannopeneiinpie TUHWUW, Ha HEOOXOIUMOCTH
pasBUTHS KOTOPBIX yKa3aHO B pemeHusx XIX
cee3na KIICC, oTkpeIBalOT ImMpovaiiue BO3-
MOKHOCTH JUIS Pa3BUTHS MEXKIYTOPOJHBIX Teje-
(hOHHBIX CBS3CH, a TakKe IJIsT OOMEHA TEJICBU3H-
OHHBIMHU TIPOTPaMMaMH MEXIY TOPOJIaMHU.

B Ommkaiiniee BpeMs, KpoMe yXKe IEHCTBYIO-
IIUX, BCTYIAT B OKCIUTYaTalldi0 HOBBIE TEJIIEBU3H-
OHHBIC LIEHTPHI B Psijic TOPOIOB.

PaguorexHuka 1 3MEKTPOHUKA BHEAPSIOTCS BO
BCE OTPACIH HAYKU U TEXHUKU U B OBIT COBETCKUX
JOJIeH, Wrpas OrPOMHYIO POJIb B TEXHUYECKOM
nporpecce Hamieil crpansl. [IpuMeneHue 3Toi Ho-
BOM TEXHHMKM BEAET K IMOBBIIIECHUI IPOU3BOIU-
TEIHHOCTH TpyHa W YIAYUIIEHWIO KadecTBa Mpo-
NYKIMA TP CHIDKEHUHM €€ Ce0eCTOMMOCTH, OT-
KpBbIBa€T HOBBIE BO3MOXHOCTH JUJISl HayYHBIX HC-
CJIEIOBaHUM.

HeyknoHHBIH pOCT SKOHOMHYECKOTO U TEXHHU-
YECKOT0 MOTYIIECTBA HAIICH OTYU3HBI, KPYITHEH-
IIMe JAOCTIKEHUSI COBETCKOW HAYKH M PagUOTEX-
HUKHM CO3Jal0T IIUPOKUE BO3MOXKHOCTU ISl yC-
TMIEIIHOTO BBITIONHEHHSI TAKUX HAYYHBIX U TCXHH-
YeCKUX 3a/1a4, pelIeHne KOTOPBIX He MOJ CUIY HU
OJTHOM KanmUTAIMCTUYECKON CTpaHe.

CoBeTckue yu€Hble U HHKEHEPHI, paboTarorue
B 00JIACTH DPAaJM0, BOOIYIICBIEHHBIC HCTOpUYC-
cknmu permermsiMa XIX cpe3ga KommyHuctude-
ckoit maptuu CoBerckoro Corosa, MpUIOKaT BCe



CHJIBI K TOMY, YTOOBI MHOYKHTD YCIIEXH ITEPEOBOM
COBETCKON PaJIMOTEXHUKU BO HMMS JalTbHEUIIEro
YKpEIUICHUSI MOT'yliecTBa Haiei PoauHel, BO uMs
TOP’KECTBAa KOMMYHHU3MA.

Pa,Z[I/IOJIIO6I/ITCJII/I — OHTY3HUAaCThI
1
PaaAuOTCXHUKHU

Benukwuii u3obperarens paguo A. C. Ilomos
caM SIBIISJICS TIEPBBIM TPOIATaHIUCTOM pPaIuo-
TeXHUYCCKUX 3HaHWUN. Buas oOmeHapomHoe 3Ha-
yeHue coero m3oOperenusi, A. C. IlomoB crpe-
MWJICSI KaK MOYKHO IIUPE MOIMYJIIPU3UPOBATH J10C-
TIKEHUS B 00JacTy paauocBs3u. OH guTan 1my0-
JIUYHBIC JICKIIUU C JEMOHCTPAIUSIMU CBOCH arma-
paTypbl, BRICTYNAJl HA Pa3UYHBIX Che3Jax, CTpe-
MUJICSI IPUBUTH UHTEPEC K PAINO CPEAH YIHUTEIeH
¢usuku. Hesamonro o cBoeld CKOPONOCTHXKHOM
KOHYHMHBI YYEHBIH MPOYUTAN TPH JIEKIUU O Oec-
MPOBOJIOYHOM Tejierpade Ha che3jie YUuTenei Ha-
POIIHBIX IIKOI.

DTa NeATenbHOCTh YUYEHOTO HE MOIJIA HE N1aTh
cBoux MionoB. Cpenn Bpauel, eCTeCTBOMCIIBITA-
TeJieH, npenoaaBaTecii GU3MKKU, HAPOIHBIX YUH-
TeNnel, XKeIe3HOAOPOXKHBIX JIIEKTPUKOB, oduie-
poB (hJI0Ta U CTYJCHTOB, NIepe]] KOTOPHIMU BBICTY-
nan u3o0perarenp paano, HAXOIWINCh DHTY3Ha-
CTBI HOBOT'O BEJIMYAMIIIETO TOCTHKCHHS TEXHUKH.

[To mpaBy nepBEIM pagHONIOOUTENEM B Haleh
CTpaHE MOXKET cuuTaTbcs Muxaun AJekcaHIpo-
BHY boH4-bpyeBrd. DTOT BEIAAIOMIHMIICS HHKEHED
1 y4é€HbId, pocaaBuBLIINK Hamly PoanHy MHOTH-
MU 3aMe4aTelbHbIMU W300pPETCHUSIMU B OOJACTH
panuo, pykoBoautenb Hukeroponackoit panuona-
OopaTopuH, «KpymHeHnii paboTHUK U n300peTa-
TeJIh B PAJHMOTEXHUKE», KaKk 0 HEM OT3hIBAJICS B.
N. JleHuH, Hayaln 3aHUMAThCS PaTUOTEXHUKOU
emié B roHOIIecKkoM Bo3pacte. B 1906rony M. A.
bonu-bpyeBuu moctpoun B cBOeil JoMaimiHel a-
Oopatopun B KrueBe pagnonpuéMHUK M paguoIe-
penatamk 1o cxeme A. C. [Tomoga.

Ho tonsko mpu CoBeTckoil BIacTd paauoio-
OUTEIHCTBO MPUHSIIO MAaCCOBBIA pa3Max M CTaJO
MOJYIMHHON KYy3HUIIEH MOJTOTOBKM KaJpoB pa-
JUOCTICITUAIUCTOB M MOTY4Yel CHIof pamuoduka-
WU CTPaHBbI.

Komnpibenpio COBETCKOTO PaIuOIOONTEILCTBA
orma Hmwkeropopckas paanomadoparopus. Boox-
HOBJIIEMBIC TIpenHavYepTanusMu JleHuHa, paboT-
HUKH Hmkeropoackoil pamguonabopaTopun  HE
TOJIBKO OCYIIECTBISUIM JICHWHCKHE HWICH PaJHO-
(MKanuu cTpaHbl, HO W MPONAraHAUPOBAIN 3TH
UJICH, CTPEMHJIUCH K HACAXKCHUIO PATUOTEXHAYC-
CKMX 3HaHHUH B Maccax.

1
Ilo Pa3HbIM UCTOYHHUKAM.
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Bonpmryro ponb B pa3BUTHH pagHOTIOOUTENb-
CTBa WIpajil PYKOBOAWTENH pPaanoiabopaTopuu
M. A. bonu-bpyeBuu u B ocobeHHOCTH Tpodec-
cop B. K. JlebenuHCckuii, SBISIBIIUACS TaJIaHTIIH-
BBIM MOMYJIAPU3ATOPOM JIOCTIDKEHHUI paguoTex-
HUKA ¥ PEAAKTOPOM IEPBBIX COBETCKHUX Paano-
TeXHU4ecKuX XypHaiuoB. B. K. Jlebequnckuii Obu1
OpPTraHMU3aTOPOM W aBTOPOM MHOTHX CTaTeil o pa-
TUOTIOONTEIHCTBE W CO3JaTeNieM TepBOM Macco-
BOHM pagnoOnOIMoTeYkn. DTH TEepBbIe OPOIIIOPHI
U paguonoOuTeneld, u3maBaBmmecss Hmxero-
pPOJACKOW pamuosiabopaToprueil OONBITUMH THpPA-
KaM{ ¥ HEOTHOKPATHO Mepen3IaBaBIINecs, OYeHb
MOMOTJIM Pa3BUTHIO PaJAUOIIOOUTENECKOTO ABH-
keHus. 3meck B Hmkeroponackoit mabopaTopuu
OBIT pa3paboTaH MOMYJBSIPHEUITHN JAETEKTOPHBIMA
paguonpuéMuuk C. W. IllamommnukoBa, a 3aTtem
MacTepcKue paanoaabopaTopudl U3TOTOBUIH OKO-
j0 1 5005Tux MpuEMHUKOB CIICHUANIBHO IS pa-
JTHOMIOOUTETICH.

B. K. JlebeanHckni.

PykoBonuTenu pannonabopaTopuul MPUBICKIN
K e€ paboTe TanaHTIUBBIX panuonroduteneit O. B.
Jlocera u @. A. JI6osa. IlepBrrit mpuoOpEN mupo-
Ky H3BECTHOCTb KaK H300peTareib IeHepHpyro-
mero jaerekropa (KpUcTaawHa), a BTOPOW CTal
HEPBBIM COBETCKUM KOPOTKOBOJIHOBUKOM.

O. B. Jloces.

B Hwmwxuem Hosropoze 0b110 cO31aHO IO MHH-
nuatuBe B. K. JlebennHCKOTO M TIpH COACHCTBUU
BCEro KoJulekTMBa Hribkeropozckoi paaronado-
paTtopuu pamuoroouTensckoe obmecTro. Iloa-
JUHHYI0O MacCOBOCTh DPaTHOIIOOUTEIHCKOE BU-



JKEHHE B HaIlleld CTpaHe IMOJYYWJIO ITOCNe MPHHS-
st B 1924 nony nocraHosjieaus CoBera HapoI-
HbeIX kKoMmHuccapoB CCCP «O 4acTHBIX NMPUEMHBIX
panuoctaHnusax». B aTom romy cosmatoTcs mep-
BbIe MPOQCOIO3HBIE PaTUOKPYKKH B MoOCKBe, a
3aTeM Hadyajoch OypHOE pa3BHUTHE PaTUOIIO0N-
TEJIHCTBA MO BCEH cTpaHe. bombInyto posib B 3TOM
JieNie ChITpao pagrodropo, co3ganHoe MOCKOB-
CKUM  TOPOJICKHM  COBETOM  TpOQCO030B
(MI'CIIC). Ilpu HéM OblIa co3maHa Xoporias pa-
nuonabopaTopusi, paAMOTEXHUIECKass KOHCYJIbTa-
1M ¥ KYPCBl HHCTPYKTOPOB JJISl PaJHOKPYKKOB.

C AesTenbHOCTBIO Paguo0IOpO CBSA3aHBI TEp-
BBIC IIIar'¥l COBETCKOTO PaJMOBEIIaHMS, OpraHmh3a-
MSI TIEPBBIX PAJUOTPAHCISIIIUN, YCUICHUE pede
opatopoB u co3ganue nepsoro B CCCP pamnoys-
Jla TIPOBOAHOTO BelmaHus. Pamuo0ropo sIBUIIOCH
opraHmzatopoM KypHaia «Pagmomroburens»,
MMEBIIEro OOJbIIOe 3HAYCHHE U PAa3BUTHA Pa-
JTUOTIOOUTEIHCTBA.

Hwu B ogHOU cTpaHe paguoIroOUTENbCKOE JIBH-
JKEHHE He JOCTHUTaI0 TaKUX IIMPOKHUX Pa3MepOB U
HE J]aBaJIO TAKUX 3HAYUTEILHBIX PE3YyJIbTaTOB, KaK
B CoBerckom Coro3se.

MHorue pamuocTaHIMN B TIEpPBBIE TOABI pa-
JUOBENIaHws ObUTM TIOCTPOEHBI B HAIllel CTpaHe
CWJIaMHU PaJIUOIIIO0UTENICH WM Ha CPEICTBa, COO-
paHHBIE PATUOTIOOUTEIHLCKUMH OPraHU3aIUSMHU.
B Kuese, Hanpumep, nepBasi paguocTaHus Oblia
MMOCTPOCHA Ha CPEACTBA, COOpAHHBIC OT BEIMYCKa
OJTHOTO HOMepa KypHana «Pajuo st Bcex».

Paguonrobuteny MOCTPOWIIH THICSYH PauOy3-
JIOB W Jald CTpaHe AECATKH THICSY TEXHUKOB-
MPAKTUKOB, OOCITYXKUBABIINX TOPOACKHE U CElb-
CKHE PaguOy3IIbl.

CoBeTcKoe paaroNOOUTENHCTBO SBISIIOCH U
SIBIIICTCS. MAacCOBOW JiabopaTopueid, cBoeoOpas-
HBIM KOHCTPYKTOPCKUM OIOpO M IIKOJOW paauo-
TEXHUKH U MHAPOKUX Macc TpyAsmuxcs. MHO-
TUE THICSIYM YUYEHBIX, HH)KCHEPOB U TEXHUKOB Ha-
YUHAIY paboTy B 00JACTH Pauo C 3aHATUH B pa-
TUOKPYKKaXx.

Hemano OBBIIMX paguoiitoOUTENeH U KOpPOT-
KOBOJIHOBHUKOB TENEPh SIBIIIIOTCS BUIHBIMH WH-
JKeHepam, Jraypearamu CTalMMHCKOW mpemuu. B
ux uucine I'. A. boptHoBCckuit, C. M. I'epacumos,
I'. H. Txxynkosckwuid, B. JI. Jloopoxkanckwii, U. C.
Haponuukwuii, H. C. HockoB u ap.

Oco0eHHO MHOTO CHAENIaIl PagrHoIFOONTETH B
ob0nacti KOpoTKUX BOJH. COBETCKHE KOPOTKO-
BOJIHOBUKM OBUTH MUOHEPAMH BHEIPEHUS KOPOT-
KHX BOJH JUIS CBSI3M B HAPOJIHOM XO3AWCTBE Ha-
mel cTpaHbl. SBISISICH OTIWYHBIMU PagydCTaMU-
orepaTopaMu M XOPOIIMMH PaJiOTEXHUKAMHU, KO-
POTKOBOJIHOBUKU B TCUCHUE HECKOJBKHX JIET JIO-
Ka3aJid TMpenMyIIecTBa KOPOTKUX BOJNH I pa-
JIMOCBSI3M B CaMBIX Pa3lIMYHBIX OOJACTSAX COIMA-
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JIUCTUYECKOTr0 CTPOUTENIBCTBA U Ul OOOPOHBI
CTpaHBbI.

B 1928 romy KOpPOTKOBOJHOBHKH JOKA3aJIN
BO3MOXXHOCTb NPUMEHEHHUsI KOPOTKHX BOJH B
aBUALlMY, IMOAHABIINCH CO CBOMMHU DPagUOCTaH-
UMM Ha a’pocTaTax U YCTAaHOBHUB BO BpeMs IIO-
néta cBsI3b ¢ psgoM roponos Coserckoro Coroza.

l'op cmycts rpynma KOPOTKOBOJHOBHUKOB CO
CBOUMM PaJUOCTAHIMSIMU y4acTBOBajIa B BOMCKO-
BBIX MaHEBpax, MOKa3aB CBOEH paboOToMH, UTO MpH-
MEHEHHE KOPOTKHX BOJH HMMEET PAl MpeuMy-
LIECTB Ul BOCHHOH CBSI3U.

KopoTkoBOMHOBUKM y4yacTBOBaM B pPa3iny-
HBIX oKcneauiusix. OHU 00BE3AWIN CO CBOMMH
HNOPTATUBHBIMM IE€peJaTYMKaMU BCIO CTpaHy OT
ITamupa 10 MONAPHBIX 3UMOBOK, OT banTuku 10
Uykotku. Berony, B axcneauimsax AkaaeMud Ha-
yK B mycThiHIO Kapa-Kywm, B moxojie 1e10K010B BO
BpeMs craceHus skcnenuuuu Hobuie, B kpyro-
CBETHBIX IMYTEIIECTBUAX Ha KOPaOISX MOPCKOTO
ToproBoro (pora, B moe3gax U Ha camoy€Tax OHU
IPAaKTUYECKU JEMOHCTPUPOBAIU IPEUMYIIECTBA
KOPOTKOBOJTHOBOH cBsi3u. OHU TEPBBIMU TpUME-
HWIN KOPOTKHE BOJHBI B APKTHKE, 00CIyXHBas
PanuocBA3bIO MOJSIPHBIE 3UMOBKHU.

KopoTkoBomHOBUKM ~ OBIIM  MHULIMATOPaMHU
MPUMEHEHUS! PaJUOCBSI3U B CEIBCKOM XO3SHCTBE.
UzBectHass «Manasi TONUTOTAENBbCKAs paanuo-
CTaHILMS» MOSIBUJIACh Ha MOJSIX IO WHUIMATHBE
panuomrobuteneil. Tenepr B MTC u coBxo3ax pa-
00TalOT THICSYM HOBBIX COBPEMEHHBIX pPaaHo-
CTaHIMKN «Ypoxxai».

Hemano cpenanu panuontoOuTenu u A yT-
BEP)KACHUS 3HAYCHUS YJIbTPAKOPOTKUX BOJH.
CBouMU IEPBBIMU OIBITAMH OHHM OTKPBLIM JOPOI'Y
YIIBTPAaKOPOTKUM BOJIHAM B PsJ OTpaciell Hapo-
HOro xo3siictBa. OHM NEPBBIMH OCYLICCTBHIIN
YKB-cB43b MeXAy MaHEBpPOBBIMHU NapOBO3aMHU H
COCTaBUTENISIMU TMOe3710B, npumeHunn YKB B
0oppbe ¢ mokapamu, B IUIAaHEPHOM CIIOPTE, AJIS
pazuopenopTaxa.

BeponomHoe HamaseHue HeMelKO-(almct-
CKHUX IOJIYUIL Ha Hally CTPaHy IIpepBajlo MUPHYIO
JeSITebHOCTh PAJHONIO0NTeNel, HO UX 3HAHUS B
00J1aCTH paZinOTEXHUKHU, BBICOKOE MacTepPCTBO pa-
JMCTOB HAILIX IIHPOKOE NPHMEHEHNE Ha (POHTAX
Benukoit OredecTBeHHOW BOMHBI. ThICSUM paiu-
CTOB, BBILICIINX U3 PAJOB PaJuOIIOOUTENCH TN
HNOJYYMBUIMX PAAMOTEXHUYECKYIO IOATOTOBKY B
opranmsanusax OcoaBuaxuMa, ObUIM HarpakJCHEI
OpICHAMH M MEAaJsIMU 32 JOOJIECTh U MY>KECTBO,
MPOsIBJICHHBIC HA (PpOoHTaX OOPBOBI ¢ (PalIUCTCKH-
MU 3aXBaTYUKaMU U B IaPTU3aHCKUX OTPSAAX.

Bceeil cTpaHe M3BeCTHBI MMEHA MaBIIUX CMeEp-
TBIO XpaOpbIXx — paguctoB TepoeB CoOBETCKOro
Coro3za Enenst CtemnkoBckoit 1 Muxamna Kpag-
1I0BA, BBHIIICIINX U3 YUCIIA PaIuOTI00nTENeH.



B mocneBoeHHbIE TOMBI PaTUOIIOONTETHCTBO
MOJIYYUIIO HOBBIM IIMPOKUIN pa3Max.

B mnocranoBnennu IlpaButenscTBa 00 ycTa-
HOBJIcHWU J[HA pamuo momuépkuBaeTcss HEOOXO-
JTUMOCTh «TIOOIIPEHUS PAJAHONIOOUTENBCTBA Cpe-
IV IIUPOKUX CIIOEB HACEIICHUS».

MaccoBBIM paIHOIOOUTEIIECKUM JIBUKCHHUEM
B Hameil crpane pykoBomuT JloOpoBosibHOE 00-
IIECTBO COJNEHCTBHUS apMUU, aBHAlUd U (IOTY.
OHO 00BEIUHSCT PAIUOIIOOUTENCH, padOTAIOIIIX
B Pa3UYHBIX O0JIACTAX PAJUOTEXHUKH, 3aHH-
MAIONUXCSA B PaIUOKPYKKaX, NU3YHaAIOMUX PaTUO
Ha BCEBO3MOXHBIX Kypcax U B mkosax [locaad.

Bo MHOrmX ropomax cTpaHbl UMEIOTCS Paauo-
kiyObl Jlocaad), craBiIne LEHTpaAMH PaaUuOIIO0H-
TeNECKOU Y4EOBI W KOHCTPYKTOPCKO-HUCCIIEHOBA-
TEIBCKOW JeATeNLHOCTU. bomblnyto paboTy mpo-
BOJUT cpeau paguoaoduTeneit IleHTpanbHbIi pa-
nnokiny6 Jlocaad.

PamuoknyObl  0OBEAMHSAIOT MHOTOYHCICHHBIN
PaaMONIOOUTENBCKHII aKTUB, PYKOBOIAT PabOTOi
PaAMOKPYXKKOB, OPTaHM3YIOT KypCHI, BEAYT MpO-
Mara’jay pagrioTeXHUYECKUX 3HAHWUU Cpelu Hace-
JICHUS.

Ha mpeanpustusix, B Konxo3ax, YIpeKIeHUIX,
IIKOJaX, IPpH KIy0axX W JoMax KyJIbTyphl paboTa-
10T THICSIYM PaMOIOOUTEILCKUX KpyxkKoB Jloca-
ad. B HUX M3y4alOTCS OCHOBHI PAMOTEXHUKUA U
KOHCTPYHPYETCS paauoaniaparypa.

Ha 3aHatnsx PaanNOKPYXKKa.

Bcé Gomnee mupokue pa3Mepbl MPUHUMAET pa-
TUONTIOONUTENRCKast paboTa B mkojax. Ilom pyko-
BOJICTBOM yYHTeJNeH-paiMONIO0UTENeH yIamecs
Ha TPAKTUKE B PAIUOKPYXKKaX HM3Y4alOT Paauo-
TEXHHUKY, COOPYKalOT MIKOJbHBIE PAIHOy3NIbl H
MPUEMHUKH IS paguo(uKaiuy AepeBHU.

Bonpmryro paboty mpoogut Hocaad mo mac-
COBOM TOATOTOBKE KaJpPOB PaJAMOCTICIIHAIICTOB
13 4ucia paauonoduteneid. B pagnoknybax u Ha
Kypcax TOTOBATCA ISl HY>KIl HAPOJHOTO XO35UCT-
Ba paJMOONEPaTOPhl, PaTUOTENETpaQuCThl H Te-
NeOHUCTBI, PAJTUOMOHTEDPHI, CIEIUATUCTHI IO
TeNeBUJCHUIO. EXKeromHo HecSITKU ThICAY HOHO-
el U JeBylIeK u3ydaroT B opraHuzamnusx Jloca-
ad pagUoOTEeXHHKY M CTAaHOBATCS pajroMacrepa-
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MH, paguoreneoHUCTaMH W paguoreaerpadu-
CTaMH.

Hocaad exerogHo npoBoaut BeecorosHsie pa-
auotenerpadHple  COPEBHOBAHUS KOPOTKOBOJIHO-
BUKOB, MOOEIHUTENSIM KOTOPBIX MPUCBAUBAIOTCSI
3BaHHs YEMIIMOHOB OOIIECTBA MO PAJUOCBAI3U H
panuonpuéMy. DTH 3BaHHUS NPUCYNKAATHUCH. MO
pamuocBsizn A. @. Kamamsruny (194771.), K. A.
Myneruay (1948u 1949rr.), B. H. I'oHuapckomy
(1950r.) u JI. M. Jlabytuny (1951, 19521 1953
IT.), a mo paauornpuémy B. B. Benoycosy (1948
r.), A. . Moposy (1949r.), B. A. KaneBckomy
(1950r.), . XnectkoBy (1951r.), B. I1. Illeiiko
(1952r.) u C. M. Xazan (1953r.).

Cranu TpaJMIIMOHHBIMU Bcecor3Hbie paano-
Tene(OHHbIE COPEBHOBAHUSI KOPOTKOBOJIHOBHKOB,
NPUBJICKAIOIIHE ¢ KaKABIM T0JIOM BCE Oouibllee U
OoJpllee KOMUYECTBO YyYacTHUKOB. CoBeTCKHe
KOPOTKOBOJHOBHKH NMPUHUMAIOT TAK)KE yJacTHE B
MEKIyHApOIHBIX COPEBHOBAHUSX, TOOMBAsCH B
HHUX BBICOKHX pPe3yJbTaToB. EjKeroaHo opraHusy-
10TCS  BCecoro3Hble COpPEBHOBAHUS — PaHCTOB-
OTIEPATOPOB, B KOTOPBIX MPHHUMAIOT y4aCTHE ThI-
CSIYM PAJIUCTOB. DTU COPEBHOBAHUS MPOBOJIATCS B
IBa Typa. B mepBOM Type TEKCThl KOHKYPCHBIX
nepenay MepeatoTcst Mo Paauo Yepe3 HECKOIbKO
JECSATKOB PaarOCTaHIINI, 00ECIeYHBAIOIINX BO3-
MOXHOCTb y4acTHs B KOHKYPCE BCEM PAIHCTaM B
COPEBHOBAHUAX Ha JIMYHOE MepBeHCTBO. OIHO-
BPEMEHHO B PaJMOKIy0axX 3TH TEKCThI MPUHHMA-
I0TCS KOMaHJaMH, 110 OJJHOH OT KaXXIOoro Kiyoa,
OCIIapHMBAIOIIUMUA KOMAHIHOE TepBeHCTBO. KoH-
TPOJIbHBIE PAIMOTPAaMMbI B IIEPBOM Type Tepesa-
I0TCS C Pa3HBIMHU CKOPOCTSIMH.

ITo OKOHYAHWU TEpeAayd MPUHSATHIC TEKCTHI
OTIPABISIOTCS B MOCKBY [UIsl YCTAHOBIICHUS TIep-
BEHCTBA KJIyOOB M KOMAH]{ ¥ ONpPECICHHS KaHIH-
JaTOB Ha Y4acTHE BO BTOPOM Type COPECBHOBAHUIA.

Bo BTOpOM Type cunbHeHIIne paaucThI-CIIOPT-
CMEHBI CTPaHbl COPEBHYIOTCS TENeph IO LIECTH
BUaM MPHEMA U Tepeadn paguorpamMm, B YHCIO
KOTOPBIX BXOAUT MPUEM Ha CIyX OYKBEHHOTO H
(POBOro TEKCTa C 3aMUChI0 HA THIIYIICH Ma-
muHKe. [ToOenuTenb BCeX ITUX CIOXKHBIX BUJIOB
COPEBHOBAaHMI MOJydaeT 3BaHue yeMnuoHa Jloca-
ad Tekyriero roja. 3a ceMb MOCIEBOCHHBIX JICT
3TO BBICOKOE 3BaHUE 3aBOCBAIM YETBHIPE PaJUCTa-
ciopremena: @. U. Exuxun (1947r.), @. B. Poc-
ko (1948, 1949 1953 1r.), A. E. Bepemeii
(1950m 1951rr.) u U. B. 3aBenees (1952r.). Ilo-
CIICTHMM JK€ YCTaHOBJCH BcecorosHblil pexopa
npuéMa Ha cIyX OyKBEHHOT'O TEKCTa C 3aIHChI0 Ha
nuiryiiel mamunake — 4303HaKOB B MUHYTY!

[TogoOHBIX MaCCOBBIX COPEBHOBAHUI PAIHCTOB
HE 3HaeT enié HH OJ[HA CTpaHa B MHUpE.

C 1949rona BBenEHbI MMOCTOSIHHBIE COPEBHO-
BaHHUSI KOPOTKOBOJHOBHKOB HAa YCTAHOBJICHHE B



KpaT4alIIiii CPOK PagMOCBS3HU C JTIOOUTEIIHCKUMHU
PaAMOCTAaHIIMAMU  COIO3HBIX  PECHyONIMK WM
npuéma ux paboThl, a TaKK€ COPEBHOBAaHUS Ha
MPOBEIEHNE PaluOCBs3N WIN MpuéMa JIIOOUTENb-
CKHMX paTuOCTAaHIIMKA BCeX KpaéB, obOnacTeil u aB-
ToHOMHBIX pecmybnuk Coroza CCP. DT copes-
HOBaHUS TMPHOOpenu OOJBIIYI0 MOMYISIPHOCTH
Ccpeau KOPOTKOBOJHOBHKOB W BBISIBUJIM 3HAYH-
TEJIHHOE KOJMYECTBO PEKOPJCMEHOB, MOMTHHHBIX
MacTepOB paJAHOIIOOUTENBLCKOTO criopTa. Tak, Ha-
npumep, mockud 1O. H. Ilpo3zopoBckuii ycraHo-
BUJ PaTUOCBS3b C JIOOWTEIHCKUMH PAIHOCTaH-
musiMH 16 coro3HbIx pecnyOnuk 3a 3 yac. 53 MuH.
U TIEPBBIM B CTpaHe JOOHJIICS OCYIIECTBIICHHS CBSI-
3M C TIOOUTEIHCKUMH PATUOCTAHIMSIMHA BCEX Kpa-
€B, obnacTeit m aBTOHOMHBIX pectryomk CCCP.

C KaxIpIM TOJIOM pPacT€T MAacTEPCTBO COBET-
CKMX KOPOTKOBOJIHOBHKOB. Panbliie, 10 Benukoii
OTedyecTBEHHOW BOWHBI, TaKXXe IPOBOIWIHCH
BcecorozHele copeBHOBaHMS, HO AOCTH)KEHUS IO-
Oenurtenell He perucTpupoBanuch. OpraHu3aTOPEI
COpPEBHOBAHMN OTPAaHUYMBAINCH JIHIIE ITOOIIPE-
HUeM nobenurtenell copeBHoBaHud. Temeps LleH-
TpanbHblil Komurer Jlocaad BHUMATENbHO CIEAUT
3a peKopJaMu, yCTaHABIMBAEMBIMU BO BpEMS CO-
PEBHOBaHHH, TMyOJUKYET CBOMIHBIC TAOIHUITHI JOC-
TH)KEHUII KOPOTKOBOJIHOBHKOB M BBIABHIAacT HO-
BbI€ BUJBI OOBEKTOB COPEBHOBAaHUH, 4eM CIIOCO0-
CTBYET MIMPOKOMY Pa3BUTHIO PaAHONIOOUTENb-
CKOTO CTIOpTa.

PesynbpTaToM 3TOrO SBISIOTCS HOBBIC 3aMeva-
TEJNbHBIC JIOCTIDKEHHS HAIIMX KOPOTKOBOJIHOBH-
KOB. TpIKAbI yemnuoH [locaad mo paguocBsizu
JI. M. JIaGyTun yctaHoBuI 3a 12 yac. HENpephIB-
HOM paboTel 453 nBycropoHHHE TelerpadHbie
CBSI3U C JIIOOUTEIHCKHUMH KOPOTKOBOJIHOBBIMH pa-
JUOCTaHIMSIMH, & CApaTOBCKUH KOPOTKOBOJHOBHK
10. C. Yepnos 3a 6 yac. ycranopun 122 paguoTte-
ne()OHHBIC CBSI3H.

Pagnomoburenu-nocaadoBisl aKTUBHO y4acT-
BOBAJIM U YYacTBYIOT B paguodukanuu cena. OHu
SIBUJICh WHHIIMATOPAMH MACCOBOTO HWCIIOJIb30Ba-
HHS JETCKTOPHBIX PaJIuONPHEMHHUKOB Ul paJnio-
(duKanuu HACENEHHBIX MYHKTOB, HE OXBauCHHBIX
emé aneKkTpuduKaImei.

B 1951 roay, Hampumep, paadoiO0UTEeId —
uneHs! [locaad ycraHoBWIM B Kosixo3zax 62 Teic.
paaronpuéMHuKoB, 427 pannoysinoB U okono 30
TBIC. PAJINOTPAHCIAIUOHHBIX TOYCK.

C kaxapIM roJjoM Bc€ Oomplliee 3HaUCHHUE MPHU-
o0peTaroT B Hallel CTpaHe CTaBIIME TPaAHLIMOH-
HBIMHU €XKETOJTHBIC BHICTABKH PaJUOIIOOUTEIHCKO-
TO TBOpYECTBAa — paillOHHBIE, TOPOJCKHUE, 00JIaCT-
HBIE, peciyOIMKaHCKUE U BCECOIO3HBIE.

Caeiire 10 ThIC. OMMCAaHUN KOHCTPYKIHE OBLIO
MPEJICTaBICHO Ha IIECTH BCECOIO3HBIX BBICTABKAX
TBOpYECTBA paanoIroOuTeNne-KOHCTPYKTOPOB
Hocaad ¢ 1947mn0 1953roxa. Ceeiiie ABYX ThICSY
pannuoMIOOUTENEeH-KOHCTPYKTOPOB  YYaCTHHKOB
ITUX BBICTABOK HATPAXKICHO MPEMHSMH U JIUILIO-
MaMH.

i umumun’JI‘"
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Ha BbiCcTaBke TBOpYECTBA pPaaMontoOnNTenen-KOHCTPYKTOPOB.



PanmoBrICTaBKM MOCTIETHUX JIET OTPAXKaloT HE
TOJNBKO KOJIMYECTBEHHBIH, HO M Kadye€CTBEHHBIN
POCT PagHOMIOOUTENBCKOTO JABWKCHHUS, MOKAa3bl-
BalOT 3HAYUTEIHHOC TOBHLIIICHUEC 3HAHWA, WHH-
[MATHBBl 1 HOBATOPCKOTO MAacTEPCTBAa COBETCKUX
pamuomoOuTenei.

Bcé Oompie pacmmpsiercss Kpyr mpobiem, 3a
pa3paboTKy KOTOPBIX CMeJIo OepyTes paanoiioon-
TEJH.

[TerTnuBeId yM paanomobuTeneil moackasail B
psne CIy4aeB OpWUTHHAIBHBIC, OCTPOYMHBIC U
CMeIble pemIeHUs] OTAEIBHBIX BaXKHBIX MpPoOieM
CO3/IaHUs HOBOHM pajuoaniaparypbl, EHHOW s
MPOMBINUICHHOCTH U HayYHO-UCCIICIOBATEIHCKUX
YUPEXKJICHUH.

Bo Bcex o0nacTsax pamguoTeXHUKH padOTaId |
npeycreBaid  PaAHOIIOOUTENN-KOHCTPYKTOPHI.
OHM TIpenyIoXUIN HECKOJIBKO IECITKOB OpPHUTH-
HaJIBHBIX KOHCTPYKIMHA MPOCTHIX M SKOHOMUYHBIX
OarapeiHbIX MPUEMHUKOB JJIs cella M OOJbIIoe
YHUCI0 NPUEMHUKOB OT CETH MEPEMEHHOTO TOKa,
Cpeau KOTOPBIX PSA KHOIOYHBIX NPHUEMHHUKOB,
KOHCTPYKITUH JUISI MECTHOTO TMpHEMa, OT CaMbIX
HECJIOKHBIX W JCHIEBBIX A0 PaTUONPHUEMHUKOB
JUTST BBICOKOKQUECTBEHHOTO BOCIIPOM3BEICHHUS pa-
TUOIIPOTPaMM, B BETTUKOJIEITHBIX PaJIHOIL.

Bonpimoit mHTEpEC MPECTABISACT ammaparypa
JUTSE HAPOJIHOTO XO3AWCTBA U MEIUIIMHEI, B KOTO-
PO NCTIONB3YIOTCS PAAMOTEXHUYECKHE METO/IBI.

Pagunomoburenn — moau caMbIX pa3HOOOpas-
HBIX crenuanbHOCTe. Cpemu HHX HeMajo Bpa-
4eil, megaroros, pabo4nx, TEXHUKOB U WH)XKEHEPOB
HepaANOTEXHUIECKUX crenuanbHocTell. Obmanas
0OJIBIIUM OTBITOM B KOHCTPYMPOBAHHU PaJIMOAIll-
napatypbl, OHU SIBIIAIOTCA CBO€OOpA3HBIMU TIPE-
CTaBUTENSIMH DPAJMOTEXHUKH B CBOMX OOJACTSIX
HapOJHOTO XO3SIHCTBA U YaCTO HAXOMAT IMOJIE3HOE
MPUMEHEHUE PaIHOTEXHUIECKUX METOJIOB B CBOCH
pabore. PagmomoOuTeNbCcKass MBICTH TIOJCKA3bI-
BacT MM HEOXKUJIAHHOE U OPUTHHAILHOE PEUICHHE
CJIOHBIX TEXHUYECKUX TPOOIIEM.

Cpenn KOPOTKOBOJTHOBOH ammapaTypbl BCECO-
IO3HBIX  PaJMOBBICTABOK  BBIACISAIOTCS TIEPBO-
KJIACCHBIC TIPUEMHHUKY U OTIUYHBIC MEPEIATINKH.
Hemano mHTEpecHBIX KOHCTPYKIUNA MPOJEMOHCT-
PUPOBAHO B pa3lenax yIbTPaAKOPOTKHUX BOJH: PSA
UM-npuéMHUKOB, TOPTATUBHBIX TNEPEAATIYNKOB,
YM/AM-npuéMHHUKOB ¥ IpyTUX pa3pabOTOK, CBH-
JETENBCTBYIONMNX O MPUCYIIEM PAAHONIOOUTEIIM
YyBCTBE HOBOT'O U CTPEMJICHUH K MIPOrpeccy.

[To GonpIIOMY KOJIHYECTBY SKCIOHATOB M HX
pa3zHo00pa3uio, Mo KOMMAKTHOCTH W TIIATEIHHO-
CTH OT/AENKH amnmapaTypsl, 0 OOWIMIO HHTEpeC-
HBIX TEXHUYCCKHX HJICH OTAENT H3MEPUTEIHLHOU
anmapatypsl PaguOIIOOUTEIBCKUX BBICTABOK C
KaKIBIM TOJIOM TIPUBJIEKAET BCE OOJbIIee BHUMA-
HUe mnocerutened. [lo KonMyecTBYy HSKCHOHATOB
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atot otAen Ha 114 Beecoro3Hoil paanoBBICTaBKe
3aHSJI TIEPBOE MECTO.

Hemanble mocTmkeHUs] UMEIOT paguoiIo0uTe-
M B 00JacTH 3BYKO3aIMCH M Pa3pabOTKe HHTe-
PECHBIX HaTJAIHBIX MOCOOMH, 00JIerdaroImx Mo-
HUMaHHE CIOXHBIX MPOIECCOB MPU M3yUEHUH pa-
THOTEXHHUKH.

Oco0eHHO ycIlenTHa AESTeLHOCTh PagHoIIio-
Outenei, CBA3aHHAs C MAacCOBBIM Pa3BUTHEM Te-
JeBUICHHUA. OJTOW ONaropoiHOW LEMH CIyXkat
pa3pabOTKH MPOCTBIX MU JCHIEBBIX TEJIEBU30POB,
PaAMOTPAHCIAIMOHHOTO TEJIIEBU3MOHHOTO Y3714,
OTIBITHI 110 JajibHEMY NPUEMY TEJICBU3HOHHBIX Iie-
penav u HaKOHEL, CO3JaHue JIIOOUTEILCKUX TeJle-
BHU3MOHHBIX IIEHTPOB.

XapbKOBCKHE PAAUOIIOONTENN SIBUIINCH 3a4H-
HaTEeJSIMH 3TOro BakHoro Aena. OHu pazpabotann
MaJIbId U JIEMEBBIA TENEUEHTpP, TOCTPOUIIN €T0 H,
MMyCTUB B JKCIUTyaTall{io, JOKa3ald, YTO Paavo-
JMOOHUTENM MOTYT pemaTh OOJbIINE PaJluOTEXHH-
YecKHe 3a/1a4H.

Tenepp 3a CTPOUTENHCTBO MANBIX TEJICIIEHTPOB
B3SUTHCH PAaJHONIOOUTENHN PsiZia TOPOIOB.

TakoBbl 3aMedaTeNbHBIE AOCTHKCHUS COBET-
CKHX paguoJiro0uTeseii B 0071aCTH KOHCTPYHPOBa-
HUS paIuoanmaparypsl, MPOJeMOHCTPUPOBAHHBIC
Ha MOCJICBOCHHBIX PaAHOBBICTABKAX.

OKOJI0 CEMHCOT ONMMCAaHUN Pa3IHYHBIX Paguo-
TMOOUTETHCKUX KOHCTPYKIIUK OITyOJIMKOBAaHO B
KypHaine «Pagno» u B MaccoBoil paanoOubanoTe-
ke ['ocoHepronsnaTa 3a MOCIEBOCHHBIE TOABI. DTO
BHYILIUTENbHBIA WUTOT, CBUAETENHCTBYIOMMUA O
IJIOIOTBOPHOHN NEATETLHOCTH PATHOIOONTENICH-
KOHCTpYKTOpOB Jlocaad.

B menax moBhIIIEHHUS] TEXHUYECKOTO M CIOp-
THBHOTO MacTepCTBA COBETCKHUX PaTUOIIO0NTENEH
B 1952 romy ycraHoBieHa eanHas CHOPTHUBHO-
TEXHUYECKasi KiIaccUpHUKaLus paguomoonTenei
Hocaa¢ CCCP. BpeneHsl 3BaHUs MacTepa paauo-
JMOOHUTENECKOTO CIOPTa M MacTepa-pagroOKOHCT-
pyKTOopa. OTO BaKHeiIlee HauMHaHue OyneT emé
0OJIBITIE CITOCOOCTBOBATH PA3BUTHIO PATUOCTIOPTA
1 KOHCTPYKTOPCKOH AESITETHHOCTH CPEeau paano-
moburenei.

PannomrobutenscTBO IpHOOpETaeT TEIeph emié
0ojiee Ba)XKHOE 3HAYCHHE B CBETE 3a/ad, ITOCTaB-
nerHblx XIX cvezgom KommyHucTHyeckoit map-
i CoBerckoro Coro3a O TONMUTEXHHYECKOM
oOyJeHMH.

PagnomoOuTensCTBO MONUTEXHUYHO B CBOEGH
ocHoBe. OHO TpeOyeT 3HaHUSA (U3UKH, DIEKTPO-
TEXHHKH, TPUBHUBAET JIIOOOBH K peMEciaM, 3HAKO-
MUT C 3JIEKTPOHHUKOW, TeIEBUACHUEM, 3BYKO3AIIH-
CBbIO, TEIIEMEXaHUKON U Pa3IMYHBIMH CPEIACTBAMHU
0ECIPOBOIOYHOM CBSI3H.



PannomoOuTenscTBO BOCITUTHIBACT HACTOHIH-
BOCTb, TEXHHYECKYIO CMeEKajKy, H300peTareib-
HOCTb.

Bcé aTo obecrnieunBacT COBETCKOMY PaJHOIIIO-
OUTEIbCTBY €mI¢ OOIBIIYI0O MAacCOBOCTh U Najlhb-
Heilllee MUPOKOe pa3BUTHE.

3a mocieqHue ToNbl PaIUOTEXHUKA YIIA Ja-
JIeKO BHEpEl M CO3/IaHUE COBEPIIEHHOTO PajJHo-
amnmapara SIBISETCS CIO0XHBIM KOJUIEKTHBHBIM Jie-
JIoM, TpeOyrommM OonbIux 3HaHUH. UTOOBI clie-
JIaTh HOBBIH aImapar, HaJlo OBITh HE TOJBKO KOH-
CTPYKTOPOM-PaTHUOCIICITHATINCTOM, HO U TEXHOJIO-
T'OM, XOPOIIIO 3HATh XMMHIO, METAILTYPTHIO U T. 1.

JTO0 00CTOSATENHCTBO IMOPOJIMIO B KalUTAIU-
CTHYECKUX CTpPaHaX TECOPHIO O TOM, UYTO OyITO OBI
MIpH HBIHEITHEM PA3BUTHUHU PAJUOTEXHUKH Paano-
JOOUTENSIM HE OCTAJIOCh MECTa, YTO PaJHOIIO0u-
TEIBCTBO M3KUIIO cebs1. B ycinoBusax Oypxya3HOTO
obmecTBa, T/A€ PagUOIIOONUTEIN SBJISIOTCS OJH-
HOYKaMHU M pabOTarOT He B OOIICCTBEHHEIX, a B
JIUYHBIX MHTEpecax, celyac HaOIoaeTCs yrnajgok
paanomoOnTENbCTBA, €r0 OTCTaBaHWE OT Pa3BH-
TUS TEXHUKU.

Bcé Bo3pacratoriee OOHUIIAHUE TPYISAIIUXCS
Macc B CTpaHaxX KamWTaia He MO3BOJseT pabounm
Y KpeCThsIHAM 3aHUMATHCS PAIHOIIOOUTEECTBOM.
[MoaToMy B KamMTaIMCTUYECKUX CTpaHAX Paauo-
JFOOUTENBCTBO CTAJIO JOCTYIHO TOJBKO MUMYIIIHM
KJlaccam.

B ycnoBusx conuamucTHYecKoro oOIIecTBa,
Ha00OpOT, HEYKJIOHHBIH POCT MAaTEPUAIBLHOTO H
KyJIBTYPHOTO YPOBHS JKH3HH TPYIALINXCSA oOec-
MeYnBaeT JajbHEWIee pa3BUTHE PaTUOIIO0H-
TeabCcTBa. To, UYTO HE MO CHUIY OJHOMY JIFOOUTE-
JII0, Y HAC C YCTIIEXOM JeJlaeT KOJIJIEKTHB, KPYXKOK.
Ha momomp pamuomoOuTensM y Hac MPUXOMAST
PaAMOKITYOBI, CTICIIUATHCTHI.

OTIUYUTETPHOM YEpPTOH COBETCKOTO pajuo-
JMOOUTENHCTBA SBISIOTCS €ro TBOPYECKHI Xapak-
TEep, CaMOJIEATCIILHOCTh W OPraHU30BaHHOCTH,
0e33aBeTHOE CITy’)KEHUE HMHTEpecaM CBOCH corma-
nrcTHdeckoi PonuHel, 3a00Ta 00 €€ TeXHIIECKOM
MIPOIIBETAHUH U KyJIbTyPHOM Pa3BUTHH.

Hamm panuomoOuTenu 1o crnpaBeauBOMY
yTBepxJieHuto akajgemuka A. 1. bepra — 310 11e-
Jasi apMusl JesITeNbHBIX, aKTUBHBIX TBOPIIOB, 00B-
CAMHEHHBIX M OPraHU30BaHHBIX, OBICTPO pPAaCTy-
IIUX ¥ HEHACHITHO BIWTHIBAIOMIMX BCE HOBOE H
MTOJIE3HOE. DTO — HAIll MOITHBIA pe3epB, KOTOPHIi
B OJIrkalIue ro/ibl BRIPACTET 1€ BO MHOTO Pas.

Bechb 3TOT MOIIHBIA KOJJIEKTUB, OXBAaYCHHBIN
TBOPYECKUM CO3UAATEIHHBIM TPYIOM, HEYCTaHHO
pabotaer Ham TeM, YTOOBI COBETCKAs PaJIHOTEX-
HUKa CIYXHIIa JeTy CTPOUTEIIbCTBA KOMMYHH3Ma
B Halllel CTpaHe.
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JIutepatypa

Knueu

B. A. Beenenckuii, A. C. [lonoB — uzobperarens
paauo, U3n. AH CCCP, 1948.

A. U. Bepr u M. U. Panosckuii, M3o00perarens pa-
1o A. C. Ilonos, ['ocanepronznar, 1950.

M. A. lllareneH, Pycckue 37eKTPOTEXHUKH BTOPOI
mosoBuHbl XIX Beka, ['oconeprousaar, 1949.

B xuure, ynmocroenHoi CTamuHCKOW NMpeMuH, Oc-
BEIIACTCSl BBINAIOIIASACA POJb KPYMHEHIINX PYCCKHUX
AJIEKTPOTEXHUKOB XIX Beka B pa3BUTHUH MHUPOBOKH
ANEKTPOTeXHIMUECKOW MbIca. OfHA U3 TJIaB IOCBSIIeE-
Ha xn3HH U aestensHoctd A. C. ITomosa.

A.JI. Munn, JocTuXeHHUs COBETCKOM paguoTex-
uuku 3a 30 jer (cTeHorpamMma MyONMHUYHON JIEKIWH),
Bcecoro3Hoe 0011ecTBO 10 pacipOCTPAHSHHUIO MOJIUTH-
YECKHMX M HAYYHBIX 3HaHW, 3. «[IpaBma», 1948.

N. T. Ilepecwinkun, Paguo — morydee cpeacTso
00opoHsI cTpansl, Boenusaar, 1948.

Kuura mnocssitiieHa pa3BUTHIO BOGHHOW pagnoTeX-
HUKH W TIpUMEHEHHWIo paguocBsizu B CoBeTckol Ap-
MuH, oco0enHo B Benmukoit OteuecTBEeHHON BOMHE. 3a-
KITIOUMTENBHBIC PAa3/ieNbl ITOCBSIIEHB PAIHOCBSI3N M
PaJMOBCIIAHKIO B YETBEPTOW MATWICTKE U BOIPOCAM
PaNOIIOOUTEIILCTRA.

I'. A. Kazakos, Hama ctpana — Poauna paauo, Jo-
caad, 1952.

IMocobue i NMOKIAIYUKOB W JIGKTOPOB, OCBE-
IIAOIIEe BOMPOCHI UCTOPUU PA3BUTHS OTCYCCTBCHHOM
PaAMOTEXHUKH U POJIM PAAHMO KaK CPEACTBA KOMMYHH-
CTHYECKOTO BOCTIUTAHMS M Ba)KHOTO (haKTopa B pa3Bu-
THS COBPEMEHHON TeXHHWKH. OTHeIbHBIE TJIaBBl OCBS-
IIEHBI BOTIpOCaM pagro(GUKAINHA U PATAOIOONTETHCT-
Ba.

B. U. Illammryp, A. C. ITomoB 1 coBpeMeHHas pa-
nuotexuuka (HayuHo-momyisipHast 6ubaroTeka cosijia-
ta), Boenusnar, 1952.

B kHure monpoOHO M3naraeTcs UCTOPUs U300pere-
HUS PaJiio M TMOKAa3bIBACTCS MPEEMCTBEHHOCTh HCIIOJb-
30BaHUs U pa3BuTus HayuyHoro Hacneaus A. C. Ilonosa
COBETCKUMU YUYEHBIMH, BHECIIMMU BBIIAIOUTUNCS BKJIA]
B pa3BUTHE PaJMOTEXHUKU. Paccka3pIBaeTCs O MPHOPH-
TETe COBETCKHX YYEHBIX BO MHOTHX OOJIACTIX COBpe-
MEHHOU PaOTEXHUKH.

Muxann Bacunsesud [llyneiikua, COOpHUK cTaTei
o penaknuen akagemuka b. A. Benenckoro, Mzg.
«Coserckoe panuo», 1952,

COOpHHUK MOCBSIIEH MAMSTH BBIIAFOIIETOCS YIEHO-
TO W OJHOTO W3 BHIHCWIIHMX ACATCICH OTCYeCTBCHHOM
pamuorexuuku — M. B. lllyneiikuna. B cratesax c6op-
HUKa OCBeIaeTcs ouorpadus yu€HOro u ero pojb Kak
OOIIECTBEHHOTO JCATENS, YYUTEII U BOCIHUTATEIIS He-
CKOJIBKHX TIOKOJICHHH COBETCKHX PaJHNOCIICIIHAIIUCTOB.
Psip crareii mocBsmIEH 3HAUEHUIO HAYYHOU JESATEIHHO-
ctu M. B. lllyneiikuaa u cO3aHHON UM Hay4HOU IIKO-
JBI B 00JTaCTH PAacIpOCTPAHESHUS PaHOBOIIH.

®. U. YectHos, Paxuo u ero npumenenue (Ecrect-
BEHHO-HAyYHass OWONMOTEKA IIKOJBbHUKA), JleTrus,
1950.



®. YectHOB, Paguo cerogns, Boennsgar, 1950.

[omynspHBIE OYEPKH O MOCTIDKEHUSAX pPaIHoTeX-
HUKHU U €€ nmpuMeHeHnH. PacckaspiBaeTcsi 0 pajnocBsi-
3W, paAMOBEIIaHNH, PAaANOHABHTAINHN, PAINOJIOKALINH,
TEJEBUICHUN U PaliOTEIeMEXaHMKe.

B. JI. OxoTtHuKOB, B Mupe 3acteiBiimx 38ykoB (Ha-
YUYHO-MOMYJIsIpHast OUOIMOTEKa Marpoca W COJIaTa),
Boeunuspgar, 1948.

Bporopa 3HAKOMHT C HCTOPUCH, TOCTHXCHHUIMHU U
MPUHIUIIAMY 3BYKO3AIHCH.

K. A. T'magkos. JansnoBuaenue (HayuHo-momyins-
pHast 6ubnmnoreka), locrexusnar, 1950.

Bpomrropa 3HaKOMHAT ¢ MPUHIUIAMA TEICBUACHUS,
HUCTOpHEH €ro Pa3BUTHSA, COBPEMEHHBIM €T0 COCTOSHU-
€M U MIEPCIeKTHBAMHA Pa3BUTHS.

I'. Ebumos, Pamuct, M3a. Jocapm, 1950.

Bpourtopa 3HaKOMUT C BOEHHOH CHEIUATBHOCTHIO
pammcTa, paccKasbIBaeT O CIABHBIX OOEBBIX JIENax CO-
BETCKHX PaaUCTOB, 0 paauocBsizu B CoBerckux Boo-
pyxEHHBIX CHiiax ¥ 0 TpeOOBAHHSX, MPECIBIBIICMBIX K
BOCHHOMY PaJIHCTYy.

B. Jlynau, KopabenpHbiii pamuct, Uzn. ocapwm.
Bpoutopa nocesiiena pacckazy O CHeLMaIbHOCTU BO-
€HHO-MOPCKOTO PaJNCTa.

®. YecruoB, B mMupe pagmoBonH, U3zmarenbcTBo
JIETCKOM nuTepaTypbl MUHHUCTEPCTBA MPOCBEIICHUS
PCOCP, 1951.

Tlonynspublid paccka3 O JOCTHXKEHHSIX OTEYEeCT-
BEHHOU PaIUOTEXHUKHU U €€ MPUMECHEHUH B Pa3ITHIHBIX
00JacTsAX HAPOJHOTO X03sKcTBa. B noxomauusoii hopme
aBTOp 3HAKOMHT IOHBIX YHTATEICH C TEXHUKOW BaK-
HEHIIUX OTpaciell pauOTEXHUKH, WILTIOCTPUPYS Ma-
TEepHal HMHTCPECHBIMU XOPOIIO BBHIOJHCHHBIMU PH-
CYHKaMH M MPOCTCHUIIIMU CXEMaMH.

I1. B. IlImakos, IlyTu pa3BuTHA COBETCKOrO Tele-
BujieHus (CTeHOrpaMMa IyOJUYHOM Jekuuu), JleHuH-
rpaackoe otaeneHue Bcecoroznoro obmiecTsa mo pac-
MIPOCTPAHEHUIO TONUTHYECKUX W HAYYHBIX 3HAHUH,
1949.

Cmambvu

b. A. Benenckwmii, CoBeTckue y4YEHBIC MPOJIOJ-
xarot neno A. C. ITonosa, «Pagno», 1948 Ne 5.

b. A. BBenenckuii, Pagnorexuuka B CCCP, «Pa-
o», 1950 Ne 5.

C. 1. Karaes, Bkiag coBeTcKuX Y4EHBIX B pa3BH-
e Tenesuaenus, «Paguo», 1948 Ne 5.

H. A. Baiiky3oB, Benukuii y4uénblii (k 90-1eturo co
IHs poxaeHus uzobperarens paguo A. C. Ilomosa),
«Pamno», 1949 Ne 3.

I1. OctpsikoB, Y HCTOKOB panuoBemanus, <«Pa-
o», 1950 Ne 1.

I'. A. Kazakos, Hama crtpana — poauHa paguose-
manus, «Pamgno», 1951 Ne 3.

A. M. Kyryme, Hmxeropozckas pagunonadoparo-
pust umenu B. U. Jlenuna, «Panno», 1951 Ne 5.

A. U. bepr, Pa3Burne pajnoTeXHUKH M HEpCIIEK-
THUBBI €€ HcnoJib3oBanusd, «Paguo», 1951 Ne 11.

I1. OctpsixoB, Benymas ponb pycCKux MHKEHEPOB
B pa3BUTUH paano, «Pammo», 1951 Ne 11.

3. Tonypua, Baxknas 3amada paauoiroOuTeNeH,
«Pamno», 1951 Ne 11.

B. ammryp, JlenuHckas 3a00Ta 0 pa3BUTHU pa-
nrotexHuku, «Paguo», 1952 Ne 1.

N. T. Ilepecwinkun, Ha cTpake BenMKux 3aBoeBa-
HHUI COBETCKOro Hapoaa, «Pamgmo», 1952 Ne 2.

B. Bousoraus, IIpombliieHHOE NPUMEHEHHE TEX-
HUKHU BBICOKUX YacTOT W 3JEKTPOHUKH, «Pamgmo», 1952,
Ne 5.

B. Bnacos, PasBurue paauorexuuku B CCCP,
«Panno», 1952 Ne 5.

A. Tapanuos, 3acayru pyccKHX y4€HBIX B CO3Ja-
HUH U pa3BUTHH TeneBuacHMs, «Pamgno», 1952 Ne 5,

A. 1. bepr, Coserckas paguorexHuka B 1951 .,
«Pamno», 1952 Ne 8.

A. JI. Munn, CoBerckasi paguoTeXHHKa 3a 35 JieT,
«Pamno», 1952 Ne 11.

A. TapanioB, 65 ieT co mHS OTKpBITHS (HOTOIJICK-
Tpryeckoro 3gdekra, «Pagro», 1953 Ne 3.

N. C. Ixurut, 3anauu COBETCKOI paiMOTEXHUKH B
ceete perrenuit XIX cwesma KIICC, «Pamgmo», 1953,
No5.

A. Ily3un. K HOBBIM ycmexaMm COBETCKOTO pajHuo,
«Pamno», 1953 Ne 6.
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TJIABA BTOPAA
DJIEKTPUUYECKUU TOK

X

Pycckoe nepBeHCcTBO
1
B DJIEKTPOTEXHUKE

Bxrnag B pa3BuTHE SJCKTPOTEXHUKU, CHCNAH-
HBIH PYCCKUMU M300pETaTeNsIMA B YUEHBIMH, TI0-
nctuHe OecrpuMepeH. B3rnsHuTe Ha 3TOT pHCY-
HOK W BBl YBUAUTE, YTO HET TAKOW OTPACIH DJIEK-
TPOTEXHHUKH, TJC Obl HU TOTPYAHIUCH PYCCKUC
HOBATOPEI.

DTO CIpaBeAJIUBO U JUIsl BpeMEH HAKOIUICHUS
HAYaJbHBIX CBEJCHUN 00 JJIGKTPUYECTBE, KOTIa
M. B. Jlomonocos, ®@. V. Dnunyc, B. B. Iletpos,
X. WN. TI'porryc 3amoxkwnu (yHZAMEHT HaIIHX
3HaHUH O MOTy4eH JJIEKTpUYECKOW CHIIE; 3TO
BEPHO U Ui MO3AHEUIINX JIET, KOTJa JJIEKTPO-
TEXHHUKa MPHUCTYyNHIA K CTPOUTEIHCTBY IEPBBIX
MallvH ¥ anmapatoB. MBI BHIMM, YTO TEPBHIN
AJICKTPOJIBUTATENh, TIEPBEIM Tenerpad, mNepBbIe
JIyTOBBIE PETYIATOPHI pojaunuchk B Poccun. Ha-
KOHEII, 3TO BEPHO U JJIs IEpHOJia Havaia pacliBe-
Ta DIIEKTPOTEXHUKH, KOTJa MOSBUIICS DJICKTpUYE-
CKHH CBET, KOTJa THICAYH IJIEKTPUUECKUX MAITHH
MPHUIIUTH B TPOMBIIUIEHHOCTh W Ha TPAHCIIOPT.
CaMmbie BaKHBIC, CaMbIe KPYITHbIC W300pETCHHUS
9TOTO TMeproja ObUIH CIAENaHBl PYCCKUMHM JIFOIb-
mu. TakoBbl Tpanchopmatopsr I1. H. SI6moukoBa
n N. ®. Ycaruna, TakoBel Tpéx(daszHble reHepa-
top u nBurarens M. O. JlonuBo-/{006poBonbCcko-
r0, CTaBIIHME HACTOAIIUMH CEPIIAMHU IMPOMBIII-
JIEHHOW JHEPreTHKH, TaKOBbI JJIEKTPOOCBETH-
TeJIbHBIE IPUOOPHI — 3HAMeHHTas «cBeda» [1. H.
S6nmoukoBa u namma A. H. Jlogsiruna.

Pycckwmii yaénprit CTOIETOB CBOMMHE HCCIIEI0-
BaHUSMU HAMarHWYMBAHUS CTAJH 3aJI0XKII OCHO-
BBI pacu€Ta 3MEKTPUICCKUX MAIIMH U allapaToB.
HNmxenep @. A. Iluporkuii CBOUMHU 3aMedaTeIIb-
HBIMU OTIBITAMHU J10Ka3aJl BO3MOXKHOCTh Iepeaadn

! «Texnuxa motonéxu», 1948 Ne 11.

XXX

X
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C MOMOIIIBIO AIEKTPUIECTBA 3HAYUTEIHHBIX MOIII-
HoOcTel Ha Oonblime pacctosiHud, a J. A. Jlaun-
HOB pPa3paboTan OCHOBHBIE MPHUHIUMBI JATBHUX
anekTpornepenad. [lepBas nanpHsS 3JIeKTponepe-
Jlada Ha MEePEeMEHHOM TOKe, mocTpoeHHas B 1891
roxy M. O. JlonuBo-/[00poBOIBECKIM, CTalla Mpo-
00pa3oM DJJIEKTPUYECKHX MAarucTpajieil Hammx
aueit. OnbiTel A. I'. Cronerosa mo ¢oto3addexry
MOATOTOBHIIM POXKIEHUE (POTOIIEKTPOHUKH, a B
COBOKYMHOCTH ¢ pabotamu mpodeccopa b. JI. Po-
3UHra OHU 3aJIOKWIM OCHOBY COBPEMEHHOI'O Te-
JICBUJICHUSL.

Tpyasl BeMMKHX PYCCKUX JIEKTPOTEXHHKOB
MOATOTOBWIIM TIOYBY JUISI HOBOTO BEIMYANIIETO
OTKPBITHS, U300PETCHUS Pai0 HAITUM TeHHUAIb-
HBIM COOTEYEeCTBEHHUKOM AJjexcanapom Crerma-
HoBUYEM IIomoBEIM.

Ceituac, *KUBS B COLMATUCTHUECKON CTpaHe, B
KOTOpOW BCS OTPOMHAsi MOIIb JJIEKTPOTEXHHUKHU
BIIEPBBIC CTaJla HACTOAIINM CIYTrOW HYelIOBeKa,
MBI C OJIaroapHOCTHIO0 U TOPJAOCTHEO BCIIOMUHA-
€M MMEHA JIFOJICH, BBI3BABIINX K JKU3HU BEIHKHMA
Y 9y/I€CHBI MUP TEXHHUKH DJIEKTPUIECTBA.

C kaxapIM THEM pacTET BKIIA]] HAILIETO OTEYEC-
CTBa B COBCPILICHCTBOBAHUE, YMHOXECHUE U CO3-
JlaHWe HOBBIX, €MI€ HEeBHAAHHBIX AIIEKTPHUUECKUX
MaIIIMH, IPUOOPOB, annapaToB.

B Hamreii coBeTckoil cTpaHe BepBbie 3apabo-
Taqu 3HAMCHUTHIE JJICKTPOUCKPOBBIE CTAaHKH
m3o0petareneii JlazapeHKO, COBETCKHH YUEHBIH
XpeHOB NEPBEIM B MHPE 3aKET TUIAMS JICKTPH-
YEeCKOM JyTH TOJ] BOAOH; paboThl akajeMuka Ba-
BHUJIOBA U €T0 YYEHUKOB MMOATOTOBWIIA POXKIEHUE
3aMeyaTeNbHBIX JIIOMUHECIEHTHBIX Jami... [le-
CATKH W JECATKH KPYIMHEHIINX W300peTCHUMA
CHENaHbl ANEKTPOTEXHUKAMH CTpPaHBl COIMAJH3-
ma. CoBeTckas HayKa KpemKO IEPKUT B CBOWX
pyKax 3HaMms MEPBEHCTBA, MOJHSATOE B TOJBI Ja-
JIEKOTO MPOIUIOTO PYCCKUMH JJICKTPUKAMHU.
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YT0 HYKHO 3HATh
1
00 2JIEeKTpOHE

[Tepen Hamu Ha CTOJIE CTOUT PATUOIPUEMHUK.
K HeMy npucoenMHEHBI aHTCHHA U NTUTaHue — Oa-
Tapen WIN OCBETUTEIHHAS CETh.

OTOT NpUEMHUK — DJIEKTPOHHAs MaiuHa. Ero
OKUBJISIOT M 3aCTaBJISIOT pab0OTaTh AIEKTPOHEI.

Mol Brimouwin mnpuéMHuK. Ilon necTBueM
HamnpspKeHus: OaTapedl WM CeTH B NMPHUEMHUKE, B
€ro MNpOBOJHMKAX NPUIUIM B JBIXXECHHUE apMUU
AIEKTPOHOB. VX MBIKEHUE Pa3oTpesio HUTH HaKa-
Jla JTaMIl, U3 KaTOJOB HAYalld BHIPHIBATHCS DJICK-
TPOHBI; OHU MOJIETENU K aHOJAAM U CTajH ITyTelle-
CTBOBATh II0 BCEM IICTISIM MPUEMHHUKA.

PagnoBosiHbl Jan€KOM CTAHIMU TEPECEKIIH
MPOBOJ AHTEHHBI U B HEM TaK)Ke MPUILIN B JIBU-
JKEHUE DIEKTPOHBI. OHU «3aMETaNKCh» B KOHTY-
pax, OT4Ero M3MCHIIOCh HAIpPSHKEHHUE Ha CETKE
MEpPBOM JlaMIlbl, U 3TO 3aCTABWJIO 3JICKTPOHHBIN
MOTOK BHYTPH JIaMITbl U3MEHUTH CBOIO BEIIUYUHY.

1. TTonesoii, «Pamno», 1948 Ne 3
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JuKTOp Ha CTaHIUMU MPOU3HEC CIIOBO, MPHUILLIU B
JIBIDKEHUE DJIEKTPOHBI B TEpEJaroie u npuém-
HOHl aHTEHHaX, MOJIHUEHOCHO MPOHECCS 3TOT UM-
MyJIbC Yepe3 BCE KOHTYPHI, JIAMIbI U LIETH TpUEM-
HUKa, 00eKan 0OMOTKH TPOMKOTOBOPHUTEIIS U TOT
MOBTOPHJI CKa3aHHOE AUKTOPOM CIIOBO.

Munnmuapasl MAJUTHAPIOB DJIEKTPOHOB JIBH-
KYTCS B JIaMIIaX M BCEX apTepUsAX MPUEMHUKA,
OKUBJISISL €TO W TPeBpalias HEBHIUMBIE U HECIIBI-
IIUMBIE PAIUOBOIHBI B 3BYKH MY3BIKH U YeJIOBe-
YeCKOW peud.

Uto ke TaKoe AIEKTPOH?

Kaxxnoe Temo cocToWT W3 MHOMKECTBA MEJb-
YaWIuX 9acTUIl — MOJIEKYN. MIX Tak MHOTO, 4TO
U psl, KOTOPHIMU BBIPAXKACTCS UX KOJIUYECTBO,
HaM YK€ HH4YEro He TOBOPSAT — MBI HE MOXKeM cebe
MPECTaBUTh TaKue OTPOMHBIE KommyecTBa. UTo,
HAIpUMep, MOXeT ckasath rmbppa 107 — umcio
MOJICKYJ B OJHOM JIHTpe crupra? Mbl MOXkeM
YSACHUTH ceOe BCIO TPaHAMO3HOCTH ITOU ITUGPHI
TONBKO MyTEM comocTaBieHuil. Eciau Bcio Boxy,
KOTOpasi €CTh Ha 3€MJIC B MOPSIX U OKeaHaX, CMe-
IaTh C OJHUM JIUTPOM CIIUPTa, TO B KAKIOM JIUT-



pe BOJIbI, T1Ie ObI MBI HU 3a4EpIIHYIIHA €r0 Ha 3eM-
HOM mmape, Oyaer 7 000moinekyn crupra.

B kaxdom numpe
7 000 monekyn cnupma

Nnu Bot emé npumep. Ha tore Hamel cTpaHbl
IIMPOKO PAacKUHYJIOCH MpeKpacHoe UYEpHoe mope.
bepera 4eThIpéXx rocymapcTB OMBIBA€T OHO, OT-
POMHBIE TIAPOXOJIBI OOPO3AAT €ro IMOBEPXHOCTH,
COTHH THICSY JIIO/IEN OTIBIXAIOT HA €ro JIa3ypHBIX
Oeperax. MHoro nu kamenb Boabl B UEpHOM MoO-
pe? Ha aToT Bompoc TpyHO cpa3y OTBETUTh. Ham
TpYIAHO ce0e MpEeACTaBUTh YHCIO Karenb JaKe B
00YKe BOIBI, a TYT — IIeJI0e OTpoMHOe Mope. Tax
BOT, B KaIlJie BOABI CTOJIBKO K€ MOJIEKYJ, CKOJIBKO
Kanenb B UEpHOM Mope.

B karnine 800bl CmMoJsibKO

MOJIEKYI1, CKOJTbKO 8
YépHom mope Kanesnb

Kaxkmast Mollekyia COCTOMT W3 aTOMOB, Ha-
MIPUMEP MOJIEKYJIa BOABI COCTOHUT M3 TPEX aTOMOB,
a DJICKTPOH — TOJILKO Majas JacTuia atoma. Kak
e OH MaJl, 3TOT 3JCKTPOH, U KaKoe HeBOOOpasu-
MO€ KOJIMYECTBO DIIEKTPOHOB 3aKJIIOYAETCSA B JIFO-
OOM BelecTBe?
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MoxHO mOoAyMaTh, YTO €ciau Obl MBI MOTJIH
caenaTh KaKOW-HHOYAb CBEPXMHUKPOCKON H TIO-
CcMOTpenn OBl Yepe3 Hero Ha KyCOK BEIeCTBa, TO
YBUJICTH OBl OTPOMHOE KOJHMYSCTBO MEIbYaMIITNX
YacTHIl, HAOUTHIX B BEIECTBE, €CIM MOXHO TaK
BBIPA3UTHCA, KaK «cenpau B Oouke». Ho 310 He
tak. Eciii ObI MBI cienany Takoi (haHTacTHYSCKUi
CBEPXMHUKPOCKOI M HAIPaBWIHM €ro Ha KYCOK JTO-
00ro BemIeCTBa, TO yBHJENH ObI, YTO YaCTHIIBI
BEIIECTBA HAXOJATCS Ha OYCHHb OOJBIINX pac-
CTOSIHUSIX JIPYT OT JIpyTa.

Uro0bl nydIe MOHATH 3TO, BOCIOIB3yeMCS
OTISITH METOJIOM CPAaBHEHHM.

Bo3pMéM OynaBOYHYIO TOJOBKY W YBEIUYUM
e€ 710 pa3MepoB 3eMHOro mapa. [Ipu TakoM HeBe-
POSITHOM YBEITWUYCHUH KaXKIBIA aTOM OyJaBOYHOU
TOJIOBKHM OYJIET IMETh B TIONIEPEUYHUKE OKOJIO MET-
pa. Ho yBBI, B 3TOM 0OJBIIOM aToMe MBI HAYETO
He yBuauM. [Ipunércs Boopyxutbes nynoi. [pu
TTOMOIIIY JIYTIBI MBI Pa3JIMYMM B IIEHTPE aToMa ero
SIIPO, TIPU TaKOM TPaHIMO3HOM YBEIHUYCHUH I10-
nepeyHuk sapa Oyner okojo 0,1amm, T.e. mnpu-
MEpPHO PaBEH TOJIIMHE YEJIOBEUCCKOI0 BOJIOCA.
Hy a snekrpon? Ero Oyaer TpyAaHO pa3iu4HTh
nake Tpu moMoIny Jynsl. [lonepedrnk ero emé
pa3 B JecATh MeHbIIIe. TollMHa TayTUHHON HUTHU
— BOT YTO MOKET JaTh MPEICTABICHUE O pa3Mepax
AJICKTPOHA B TAKOM <METPOBOM> aTOME.

4po
0,1mm
I/IEKTPOH
0,01 mm

Kak BuznM, 4acTHIIBI BEIIECTBa BHYTPH aToMa
3aHUMAIOT HUYTOXHYIO A0N0 ero oonéma. He-
OonpIlasi MECYMHKA B LIEHTPE METPOBOH MOIETH
aToMa U HECKOJBbKO €JI¢ BUIUMBIX HBUIMHOK —
3JIEKTPOHOB, HOCSIIUXCSA MO KPYrOBBIM OpOUTaM
Ha Pa3HBIX PACCTOSIHUSAX OT LEHTPAIBHOTO sAApa, —
BOT U BCE, U3 YETO COCTOUT ATOM.

Im




Ecam 651 MOXHO OBUTO OAMH KyOHMYECKUit METp
KaKoro-HUOYIb BEIecTBa CIIPECCOBATh TaK, YTO-
OBl €ro YacTHIIbl CABUHYJIHCH BIUIOTHYIO, TO BCE
OHM yMECTWJIHCh OBl B 00BEME, COCTABJISIOIIEM
MWUIHOHHBIC JOJMH KyOW9YeCKOTO MHUJLTUMETpA.
KyOundeckuit MeTp IpeBpaTuiIcs ObI B HEBUIUMYIO
MBUTUHKY, OJTHAKO BECSIIYIO CTOJBKO K€, CKOJIBKO
1 BeCh KyOOMETp.

Kak »xe pacrojoeHbl 3JeKTPOHBI B aToMe,
JCHCTBUTEIBHBIC Pa3MEepPhl KOTOPOTO HUYTOXKHBI,
— TONEPEYHUK aTroMa COCTaBIISET BCErO0 OJHY
CTOMUJITHOHHYIO 10M0 cantuMerpa (10° cu) —u
CKOJIBKO B HEM DJICKTPOHOB?

UTOoOBI OTBETUTH Ha 3THU BOIIPOCHI, HAJIO TPEXK-
Jie BCEro CKa3aTh O TOM, YTO TPECTABISET COOOH
AJIEKTPOH. DIEKTPOH — ATO MellbYailias 4acTHIIa
BEIIECTBA, 3apPsDKEHHAS OTPUIATESIIEHBIM DIICKTPH-
qecTBOM. 3apsi IeKTpoHa cocrapmsier 1,6010™ «
(xymona). Hyxuo B3site 6,3°10° snexrponos,
YTOOBI IOJTYYUTH OJIUH KYJIOH AJICKTPUIECTBA.

KonuuecTBO 3IIEKTPOHOB B aTOME 3aBHCUT OT
CTPOCHUSI ero spa. Sapo aToMa COCTOUT U3 MpPo-
TOHOB — MEJIbYAUIIINX YaCTHI], 00JIaJaroIUX Ta-
KHM K€ 3aps/IoM, KaK U 3JIEKTPOH, HO TOJBKO IO-
JIO)KUTEIIbHBIM, U HEHUTPOHOB, YaCTHUI[ TAKOH ke
MAacchl, Kak U MPOTOH, HO HE UMEIOIINX 3apsijia.

Uucno MpOTOHOB M HEWTPOHOB B SAJIpe aToMa
3aBHCHT OT pojAa BemiecTBa. Kaxkmomy Xumude-
CKOMY DJIEMEHTY COOTBETCTBYET OIpeIelIEHHOE
ATOMHOE SJIpO, TPUYEM YHCIIO MPOTOHOB B SApE
PaBHO YHCITy HEHTPOHOB MM HECKOJIBKO MECHBIIE
ero. Toapko aTOM caMOro JIETKOrO BEIIECTBA —
BOJIOPOJIa — HE COJICPIKUT HEHTPOHOB; OH COCTOHT
TOJIBKO W3 OJIHOTO MpOTOHA. B aTtome rasza remus,
HaTpuMep, J1Ba MPOTOHA | J[Ba HEWTPOHA, B aTOME
MeTaJula JIUTUSL — TPU MPOTOHA U YEeThIpe HEHTPO-
Ha. SIApo OTHOTO M3 CaMBIX TSHKEIBIX JIEMEHTOB —
MeTaJia ypaHa — cocTouT u3 92 nporoHosB u 146
HEUTPOHOB.

AnekmpoH
3aps0 = 1,6°10°
Macca = 9410% 2

[Huamemp = 1210 mm

SneKTpoH

Uucno 37eKTpOHOB B aTOME HOPMAJIBbHO Kak
pa3 Takoe, Kakoe HY)XHO, 4TOOBI ypaBHOBECHTH
MOJIOXKUTENbHBIA 3apsil sApa. 3HAuYUT, YHUCIO
JIEKTPOHOB, OKPY)KAIOUIMX AP0, PABHO YHCIY
MIPOTOHOB B szpe. B anpe aroma Bomoposa oauH
MIPOTOH, MO3TOMY B 3TOM aTOME€ HMEETCsl BCEro
JMIIb OAMH 3JIEKTPOH. fIapo aToMa ypaHa OKpy-
KaroT 92 3NIEeKTPOHA — LENbIH IEKTPOHHBIN POH.
Kaxnplii aToM B HOPM@JIBHOM COCTOSHHM 3JIEK-
TPUYECKH HEUTpaJIeH.
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[Tout: Bcst Macca aTomMa cocpeqoToueHa B SiA-
pe. Macca omekTpoHa, cocrapistomas 9107
nouytu B 2 000pa3 MeHbIIe Macchl MPOTOHA WIN
HEHTpPOHA; MOATOMY MaccOil BIEKTPOHOB MOYKHO
MpeHe0peys Mo CPaBHEHUIO C MAaCCOU SApa.

ONEeKTPOHBI KPY)KaTcsl BOKPYT siipa Mo opowu-
TaM, Kak Io1aHeThl BOKpyr CollHIa, HO Ha JaHHOM
PAcCTOSHUU OT A1pa MOMKET KPY)KHTBCA TOJBKO
BIIOJIHE OTpEAETIEHHOE KOJUYECTBO J3JIEKTPOHOB.
Hanpumep, Ha niepBoii opOHTE MOTYT HaXOAUTHCS
He Oosiee ueMm fBa snekTpoHa. Ecnu B atome Tpu
3JIEKTPOHA, TO TPETUM PACIOJIOKHUTCA Ha BTOPOH,
Oonee ynan€HHoi ot siipa opbure. Ha Bropoii op-
OuTe MOTYT HaxXxoOUTbCs He Oojee 4eM BOCEMb
JJIEKTPOHOB, Ha CIEMYyIOIIeH opoute — He Oojee
TPUALIATH JIBYX.

Hano ckazatp, 4To s7po aromMa HU TPU KaKHX
XIMHYECKUX peaklusix He MOJBEPraeTcs M3MeHe-
HusM. Eciam y atroma OTHSTH BCe 3IIEKTPOHBI, TO
SAPO BCE JK€ HE U3MEHUTCS] K COXPAHUT CBOWCTBA,
MpUCYLINE aToMy JIAaHHOTO BemiecTBa. B smpe 3a
CYET CHJI CBSI3M MEXKIY COCTABIISIONIMMH €TO Jac-
TUIAMU 3aKJII0UYE€H OTPOMHBIM 3amac JHEPruu —
TOH caMoil aTOMHOW SHEPruH, CEKPET OCBOOOXKIe-
HUS KOTOPOU yke mepectan ObITh cekperoM. Co-
CTaBUTHh MPEICTaBICHHE 00 HTOM KOJUYECTBE
SHEPTUM MOXXHO MO OJHOM uuppe — aromHas
SHEPTrus, 3aKIIOYEHHAs B OJHOM KHJIOTpaMMe Be-
NIeCTBa, paBHa MPUMEPHO 25 MuIuMapaaM KHio-
BaTT-yacos!

DJEeKTPOHBI, JIETAlOIIUE BOKPYT S/pa, B HEKO-
TOPBIX CIIydasx MOTYT TEpPEeNphITHBATh C OJHOM
OpOHTHI Ha JPYTYIO U JaX€ COBCEM YXOIUTH M3
«pOAHOTO» aToMa. Bce XHMHYecKue peakuuu
MIPOUCXOAT 3a CUET B3aMMOJCHCTBUS HamOojee
YOUIEHHBIX OT sIIpa DJIEKTPOHOB. 3a CUET BO3MY-
LICHUH JABWXEHHUS SJIEKTPOHOB BHEIIHUX OpPOHT
BO3HHMKAIOT CBETOBBIC SIBICHMS, a 32 CYET BO3MY-
IIEHUH JBUKCHUS DJIEKTPOHOB BHYTPEHHUX OPOUT
BO3HHMKAIOT PEHTTCHOBCKHUE JTYYH.

OTpBIB 2MEKTpPOHA OT aToMa HapyIlaeT ero
DNEKTpUIecKuil Oanmanc. JIMMEHHBIA OXHOTO WU
HECKOJIbKHX DIJIEKTPOHOB aTOM CTaHOBUTCS 3apsi-
YKCHHBIM TOJIOKUTEILHO; TAKOW aTOM MBI Ha3bIBa-
€M TOJIOKHUTEIbHBIM HOHOM. MoOHM3HMpoBaTh Ka-
KOe-TnO0 BEMIECTBO 3HAYHUT OTHATH OT €T0 aTOMOB
[0 KpaiiHel Mepe Mo OAHOMY 3J1eKTpoHy. MoHu-
3UPOBAaHHBI aToOM cTapaeTcsl MpH IEepBOH BO3-
MOKHOCTH TIOTIOJTHUTH YOBUTH 3JIEKTPOHOB, 3aXBa-
THIBasl «IOJJBEPHYBLINECS> DIIEKTPOHBHI.

B merammax uMeroTCs Tak Ha3bIBACMBIC TMOJY-
cB0OO/HBIE, cab0 CBS3aHHBIE C aTOMaMH DIIEK-
TpoHBI. [103TOMY MeTamibl U ABISIOTCS XOPOIIH-
MH TPOBOJHUKAMH 3JEKTPHYECKOTO TOKa. DJEK-
TPUYECKHH TOK B METAJUTUYECKOM MPOBOJHHKE
SIBIIIETCS HE YeM HWHBIM, KaK MOTOKOM D3JIEKTpPO-
HOB.



Y aroma
HeT 3aps4[a

Sapsg
T10710XKNUTE/TIbHbIV

Enununieft cuipl 3JEKTPUYECKOTO TOKA SIBJIS-
etcs amnep. [Ipu Toke B ouH aMIiep depes more-
pEUYHOE CEUCHHE MPOBOIAHHMKA B OJHY CEKYHIY
MPOTEKaeT OJMH KYJIOH 3JeKTpudecTBa. Kak yxe
YKa3bIBAJIOCH BBIIIEC, OH COCTABJISET 6,3+10° srex-
TpoHOB. CIieZI0BaTENBHO, MIPH TOKE B OJIUH aMIIep
yepe3 IMOINEPEeYHOS CEUCHHE MPOBOIHHMKA B OJHY
cexyny npotexaer 6,3+10° snexTponoB — Heo-
00pa3uMo TpOMaTHOE KOJIMIECTBO.

\ g

A

6,3:10"% anexkmporos

8 CeKyHOy

Ho He HY)KHO IymaTrh, YTO SJICKTPOHBI TEKYT
Mo TPOBOJAM C OOJBIION CKOPOCTHIO; HA CaMOM
Jie7ie OHHM JIBHKYTCSI O4Y€Hb MeieHHO. CKOpOCTh
AIICKTPOHOB B MEJHOM MPOBOJIC TIPH HAUOOJBIITHX
JOMYCTUMBIX TUIOTHOCTSIX TOKa COCTAaBJISET BCETO
HECKOJIbKO MWJUTUMETPOB B CekyHay. Ho wum-
MyJIbC, BBI3BABIIMH JIBH)KECHHE 3JIEKTPOHOB, MPO-
HOCHTCS IO TPOBOAY € KOJIOCCAIBHOH CKOPOCTBIO
(6mu3koit k crkopoctu cBeta — 300 000km/cex) u
3aCTaBJIsIeT MPUTTH B JIBH)KCHHE 3JICKTPOHBI Ha
BCEM IyTH, KOTOPBIA OH ycmen npobexars. Cko-
POCTh PACTPOCTPAHEHHS 3TOTO UMITYJIbCa OOBIUHO
omuska k ckopoctr ceera (300 000/ cex); e€ Mbr
OOBIYHO M HA3bIBAEM CKOPOCTHIO PAaCHpPOCTpaHe-
HHSI TOKA.

Tok-300 000 KM 8 CEBK ——=m

! — /

3rnekmpoH - 5 MM 8 cek

Bot te xpaTkme cBenmeHHs 00 INEKTPOHE, KO-
TOpPbIC HY)KHBl HAYWHAIOIIEMY PaJIHOIOOUTEIO
IUTSL TOTO, YTOOBI CO3HATENbHEE pa30upaThCs B SB-
JICHUSIX, TPOUCXOJAIIMX B NMpUEMHUKE. be3 3Ha-
KOMCTBa C DJIEKTPOHOM — ATOW MeNbyaiiieil uac-
TULEH 3JICKTPUYECTBA — HENB3S TOHATH padoTy
DJICKTPOHHON JIaMIIbI, pabOTy MHOTHX JeTajeit
MPUEMHUKA U BCETO MPUEMHHKA B LIETIOM.
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Kax MeHsmuch mpencTaBieHus
06 dIeKTpHuYecTBe

Ha xaxxmom sTame pa3BuTHS HayKH HOBOE OT-
KpBITHE, YIIIyOJssl HAIld TPEACTABICHUS O TPH-
poze, B TO e BpeMs OTKPBIBAET HOBBIC TEXHHYE-
CKHE BO3MOKHOCTH. JJEKTPOIM3 JaJl HAM aKKy-
MYJISTOPBl ¥ METAUTYPTHI0 MHOTHX METalJIOB.
OTKpBITHE DIEKTPOMArHUTHBIX B3aUMOJACUCTBUI
MPHUBENI0 K JTUHAMOMAIIMHAM, 3JIEKTPOMOTOPAM H
TpamBaro. OOHapyXeHHE DICKTPOMAarHUTHBIX
BOJIH TMTOCITY>KMJIO HA4aJIOM PaJIHOTEXHUKHU. DIIEK-
TPOHBI CO3/IAJTH BAKYYMHYIO TEXHHKY.

[lepBrie HamM MpencTaBiIeHUs 00 dJIEKTpUUe-
CTBE, KOTZIa MBI 3HAJIW TOJIBKO 3apsiibl U COBCEM
He oOpalany BHUMaHHUS Ha TO, YTO MPOHCXOIMT
BOKpPYT HHX, OBUTH OYeHb OJHOCTOpPOHHUMH. Ko-
ria BcE BHUMaHUe 00paTuioch K IEKTPOMAarHuT-
HBIM IOJISIM, 3a0BITHI ObLTH Bce 3apsaabl. M 3xech
MpeACTaBICHUS 00 AEKTPUUECKUX SIBICHHUAX OKa-
3aJTUCh TaKXKe OJTHOCTOPOHHUMHU. OTKPBITHE IJEK-
TPOHOB TIPHUBEIIO K DJIEKTPOHHON TEOPHH, KOTOpast
YYUTHIBACT W OTACTBbHBIC 3apsiibl U DJICKTpHUC-
CKOe ToJie, OKpy»Karomee 3T 3apsabl. Korna 3a-
PSA HETIOABMXKEH, OH CO3MaET BOKPYT cels diex-
Tpuyeckoe nojne. Ero apmwkenne co3gaéT MarHuT-
HOE MoJie. DIIEKTPOHHAs TEOpHUsl coyeTaeT B cebe
00e CTOPOHBI AMEKTPHUUECKUX SABIECHUH U OXBATHI-
BaeT OOJIBLIYI0 COBOKYIIHOCTH H3BECTHBIX HaM
(aktoB. CHavaia aymaiiv, 4To B MPUPOJIC UMEECT-
CSl TONBKO OIWH BUJ DIIEKTPHYECKUX 3apsIoB —
JNIEKTPOHBI, Macca KOTOPBIX B JBE THICAYH pa3
MEHBIIE Macchl Camoro JIErkoro aroma. MHOTUM
Ka3aJIoCh, 4TO, OTKPBHIB AJIEKTPOH, MBI JOLLIN 10
mpenena B MPUPOJE, YTO DJIEKTPOH — caMas Med-
Kasg ¥ camasl IpocTas COCTaBHAs YacTh BEILECTBA.
3Oto 6bUT0 Gonee 40 net Hazax. B To Bpems Bia-
numup Wnena JIeHnH omyOnmKkoBai cBoé 3ameda-
TeJIpbHOE COYMHEeHHne «MaTepuaan3M U 3MITUPHO-
kputunu3zm» (1909r.), B KOTOpOM OH BBICKA3al
CIIEIYIONIYI0 MBICHB. C TOYKW 3PEHHS TUAICKTH-
YeCKOro MaTepHalli3Ma MHOTO000pas3ne MpPHUPOIBI
HercyepnaeMo, 1 Henb3sl cede MpeAcTaBUTh, YTO
Jake 3JIEKTPOH — 3TO MpEeAEbHBIM MO MpOCToTe
3JIEMEHT, U3 KOTOPOTO MOCTpoeHa BceneHHas. Ha-
000poT, Oe3rpaHMYHOE MHOTOOOpaszue MPUPOABI
3aCTaBlIsIeT OXHMIATh, YTO M DJIEKTPOH OKAXKETCS
0oJiee CI0KHBIM, YEM MBI TyMaeM.

Oto ykazanwe Bnammvmmpa Wnpmua Jlenuna,
KaK M BCE 3aKJIIOUEHHS TUAJCKTHYECKOH METOI0-
JIOTHH, OTPABIAIOCh BCEM XOJOM pa3BUTHUS Hay-
ku. B 1o Bpems, korga B. U. Jlenun nucan cBoro
KHHTY, HaM, ()U3HMKaM, Ka3ajJoCh, YTO MBI YK€ y3-
HAJIA E€AMHCTBEHHYI0 (OpMy 3IEKTpHYECKOro

1 Axanemuk A. @. Mobde, Dnexrpuueckuii 3aps,
Jerrus, 1945.



3apsiga — 2JeKTpoH. Ha camMom ke niene aieKTpoH
OKa3zajcs TOJIBKO HAYajgoOM B MPOIECCE U3yUeHUs
ANEKTPUIECKHX 3aPSIIOB.

DNEKTPOHBI BXOJAAT B COCTaB KAXKIOTO aToOMa,
Ho atomer B menoM He WMeloT 3apsnga. 3HAYHT,
I/Ie-TO JOJDKEH OBITh M TOJIOKUTENbHBIA 3apsi.
KakoB oH? Oka3anock, 4TO B aTOMe pa3MepoM B
CTOMWJUTHOHHYIO JIOJIF0 CAHTHMETpa MMEeTCs Siji-
po, xkotopoe B 100 Thicsy pa3 MeHbIIe aToMa. B
STOM LIEHTPAIBHOM SJpEe aToMa COCPEAOTOYCHBI
TJIaBHAsE Macca aToMa M €ro MOJOXHUTEIbHBIN 3a-
psan. Takum oOpazom, B aTOME MMEETCS MalleHb-
KU, HO CPaBHUTEIBHO TSKENBIN MOIOKUTEIbHBIN
3apsif], a BOKPYT HETO OTPHUIIATEIBHBIC DIICKTPOHBI.
Yucno 3TUX 3JIEKTPOHOB HEBEIUKO. B arome BO-
JIOpOJia BCETO OAWH JJIEKTPOH, Y TeNusl — /Ba, B
aToMe ypaHa — 92 3JIeKTpoHa M CTOJIBKO K€ TO-
JIOKUTENBHBIX 3apsnoB B sape. [louemy xe aiex-
TPOHBI, IPUTITUBASCH K SIAPY, HE MAJAIOT HA 3TO
sipo? OTBET OBUT JJaH 10 aHAJIOTUU CO CTPOSHUEM
COJTHEYHOW CHCTEMBI. 3eMJIi TPUTATHBACTCS
CounHIleM ¥ BCE-Taku HE MafaeT HA HETO, MOTOMY
yTto Bpamfaercs Bokpyr Comaia. LleHTpoOekHas
CWJIa YpaBHOBCIIMBACT NPUTSDKCHUE. Tak ke U B
aToMe. DJIeKTPOHBI BPAIIalOTCS BOKPYT sApa C Ta-
KOH CKOpPOCTBIO, YTO HE MA/Ial0T HAa HETO.

ConHeuHasi cuUCTeMa COCTOMT U3 TsDKEINIOro
ConHila, BOKpPYr KOTOPOrO BpallaeTcsl cUcTema
wranet. [lomo6HO STOMY W B aTOMe MMEeTCs TA-
XKEJOe MOJOXKUTENBHO 3apsXKEHHOE SIpO, a BO-
Kpyr HEro BpaIlarTcs AIEKTpoHbl. OHAKO aHa-
JIOTHSI MEKIYy aTOMOM M COJIHEYHOH CHUCTEMOW He
00BSICHHIIA, TIOYEMY BO BCEX aTOMax IaHHOTO Be-
IIECTBa JJIEKTPOHBI BPAIAIOTCS OJMHAKOBO, TIO
OIMHAKOBBIM oOpOuTaM. OTBET HA 3TOT BOIPOC
BBITEKAJI M3 COBEPIICHHO HOBBIX MPEACTABICHHIA,
koTopeie B (pu3uke XIX Beka He MMeNnu OCHOBa-
HUS ¥ OBLTU €i 9y IbI.

N3ydenue sBIEHUI, TPOUCXOJAIIUX B aTOME,
OTKPBUIO HOBBIE CBOMCTBa BemiecTBa. OKa3anoch,
4TO, KPOME TeX 3aKOHOB, KOTOPHIC HaM OBUIA W3-
BECTHBI Oarogaps U3y4eHHUIO OOJBITUX TEJ, B Ta-
KHX HUYTOXXHBIX YACTHIAX, KaK aToM, MpPOSBIIs-
I0TCS HOBEIC, T. €. HE U3BECTHBIC HAM PaHEEe 3aK0-
HBI TPUPOJIbL. [[HanekTHYecKuii MaTepruann3m mo-
3BOJISIET MIPEIBUICTH, YTO B MUPE SIBICHUHN, H3Me-
PAEMBIX MIJUTMOHHBIMU JIOJIIMU CAHTUMETPA, MO-
I'yT OOHApPYKUTHCS CBOWCTBA, O KOTOPBIX MBI HE
MOI03peBald, MOKa OHHM ObUIM HEJOCTYIHBI I
HAIIIETO OIBITa, KOTOPBIHA CIIY’)KHT OCHOBOHM BCeX
HalMx 3HaHuM W uneil. Hosas Teopus nmomyumia
Ha3BaHUE KBaHTOBOW. KBaHTOBas Teopus BBena
PS4l HOBBIX MPEACTABIEHUN, KOTOPBIE B JaJIbHEMN-
IIIEM BBUTHITUCH B BOJTHOBYIO MEXAHUKY.

B ornnume oT 3aKOHOB JBIDKEHUS TUTAHET, a
TaK)ke OT 3aKOHOB MEXaHUKH U 3JIEKTPOJAMHAMH-
KM, TIOCTPOCHHBIX Ha W3YYCHUU JBHKCHHS OOJb-
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IIUX Tel B JJa0OpaTOpHsIX W Ha 3aBOJax, KBaHTO-
Basg TEOpHS JOIMYCKaeT B IpeJeax aroMa TOJBKO
CTPOrO OINpeACNEHHbIC BUIBI ABMXKCHUS DIICKTPO-
HOB, KOTOPBIC MBI HAa3bIBAEM KBAHTOBBIMHU CO-
CTOSIHUSIMH.

B To Bpems Kak 3aKOHBI 3JEKTPOAMHAMHUKH
MPUBOJIAT K 3aKITFOUCHUIO, YTO 3apsijl, JBHKYIIIHIA-
s IO 3aMKHYTOH MCKPUBIEHHON opOWTe, M3Tyda-
€T IJMEeKTPOMAarHUTHBIE BOJHBI U TIOTOMY IOCTE-
MIEHHO TEpseT 3amac CBOCH KHUHETHUYECKOU 3Hep-
TUM, KBAaHTOBas TEOpPHUs YTBEPXkIACT, 4YTO, HAXO-
JSICh B KBAHTOBOM COCTOSIHUW [IBIDKEHHS, DIIEK-
TPOH HE TEPSIET PHEPIUU U HE UBITyUaeT e€.

BonnoBas mexanuka uaét emé nanelie, u3Me-
HSIET HAIlA MPENCTaBJICHUS O ABW)KEHUHU TElN, CO-
YeTas UX ¢ 3aKOHaMH pacIpocTpaHeHus BoiH. Bee
MOJIOXKEHUSI BOJHOBOM MEXaHHMKU TOJHOCTBIO
MOATBEPKACHBI MHOTOYHCICHHBIMU OIBITAMHU.

Jaxxe Benuuailiivie ymMbl CUUTaId 3TH MPOTH-
BOpEUHs OC3BBIXOIHBIMHU, MOJIPHIBAIOITUMHI OCHO-
BBl HAYYHOTO 3HAHMS.

Mexny TeMm A TUATEKTUYECKH MBICTSIIErO
(M3MKa HOBBIC 3aKOHBI IPEICTABIISIIOTCS COBEP-
IICHHO €CTECTBCHHBIMH B HOBOI 00JacTH sBJIC-
Huil. Hudero yauBHUTENBHOTO HET B TOM, 4TO,
MPOHUKAs B HEIOCTYIHBIE HAM PaHbIIE aTOMHBIC
MPOLIECCHI, MBI BCTPETUIN M HE3HAKOMBIC 3aKOHBI
3TUX nporieccoB. HUKakoro mpoTUBOpeUHst MEXKITY
CTapbIMH 1 HOBBIMH 3aKOHaMH HET.

JleiicTBUTENBHO, CBOCOOpa3ne KBAaHTOBBIX 3a-
KOHOB OTHOCHUTCS K CTOJIb MaJIbIM BEJTHYMHAM, YTO
MIpH IPUMEHEHUH MX K MPUBBIYHBIM OOIBIINM Te-
JlaM Mbl HUKaKHX OTCTYIUIEHHH OT yCTaHOBIIEH-
HBIX paHee 3aKOHOB HE 3aMETUM.

[TosTomy memo oOcTOWT HE Tak, YTO B aTOMeE
NEHCTBYIOT O/THU 3aKOHBI, a B OOJBIIIOM TeJe APY-
rue, UM TpoTHUBOpedarniie. KBaHTOBBIE 3aKOHEI B
MPUMEHCHUHU K aTOMaM M 3JICKTPOHAM OTKPBIBAIOT
COBEpIIICHHO HOBBIE WX CBOICTBA, HO B NMPHUMEHE-
HUU K OOBIYHBIM TeJlaM MPHUBOJAT K pPaHee ycTa-
HOBJICHHBIM M TIPOBEPEHHBIM 3akoHaMm. Hemw3ss
TOJIBKO PacTIpOCTPAHATh 3aKOHBI, BHIBEJICHHBIC W3
M3ydeHus1 OOJIBIINX TeJl, HA OTAEIHHBIN aTOM WIIH
Ha B3aMMOJICHCTBHE OTACIHHBIX aTOMOB, TTOKA MBI
He M3y4YWIN UX Ha OIBITE.

3akousl Qusumku XIX Beka oOKazaluch IPH-
ONMKEHHBIM BBIPAKEHUEM KBAHTOBBIX 3aKOHOB,
MPEKPACHO OMPAB/LIBAOIIUXCS B MPUMCHEHHUU K
KPYITHBIM OOBEKTaM, HO HETPUTOIHBIX IS HC-
CJIeIOBaHUSI AaTOMHBIX ITPOLIECCOB.

KBaHTOBBIC 3aKOHBI YIITYOJNSIOT 3aKOHBI MEXa-
HUKA W DJEKTPOAMHAMHUKH, PACIPOCTPAHAS UX U
Ha aTOMHBIA MUp, a HE OTBEPTaIOT UX.

VYke B caMOM Hayalle M3YYCHHUS KBaHTOBBIX
CBOWCTB aToMa KaXIyI0 KBAHTOBYIO OPOUTY 3JIEK-
TPOHA B aTOME XapaKTEePH30BaIHM TPEMs BEIHYH-
HaMU. BO-TIEPBBIX, Pa3MepaMu, OT KOTOPHIX 3aBH-



CUT B OCHOBHOM JHEPTHS DIIEKTPOHA, BO-BTOPHIX,
(dopmoii (6ombIeil MM MEHBIIEH BBITIHYTOCTHIO
SIITMIICA, MO KOTOPOMY BpaIaeTcsl 3JCKTPOH) H,
B-TPEThUX, YTJIOM HAKJIOHA IIOCKOCTH OPOWTHI K
ocu atoma. Kazanoce, 3T Tpu BEeIMYUHBI MOJTHO-
CTBIO OTIPENIEIISIIOT IBIKEHHE JIEKTPOHA IO CBOEH
opbute. JleHCTBUTENIBHO, MPOCTPAHCTBO HMEET
TPH M3MEpEHUs. [UTNHY, IUPUHY U BBICOTY. Ecim
MbI 3Ha€M DPACCTOSIHHE TOYKH IO 3TUM TPEM Ha-
MPaBIICHUSM OT 33aJaHHOW JPYrodl TOYKH, TO MO-
JKEM TOYHO YKa3aTh, TJIc OHa HAXOAHWTCSA. BMecTo
paccTOsSHUS 10 JUIMHE, ITUPUHE U BBICOTE MBI MO-
KEM BHIOpATh NPYrHe TPU HE3aBUCUMBIX JIPYT OT
JpyTa 3HaYCHHS, HO BCET/Ia TOJIBKO TPH.

A MeXIy TeM OIIBIT TIOKa3all, YTo JIJIsl ompee-
JIEHUS TBMYKCHHS DIIEKTPOHA 110 KBAaHTOBOM OpOu-
T€ HYXKHBI YETHIPE BEJIMYHMHBI. [[BUOKCHUS, UMEIO-
M€ OJIMHAKOBBIE pa3Mepsl, GOpMy M HAKIOH Op-
OUTHI, OTIUYAIOTCS €€ YeM-TO YSTBEPTHIM. ITO
OBLIO HETIOHSTHO.

[lepBas moramka Oblna BhICKa3aHa TPUMCHH-
TEJIHHO K BPAIIEHUIO 3€MJIM BOKPYT COJIHIIA. 3eM-
7S BpamaeTrcs IO ONpeAenéHHOHW opOuTe, HO,
KpOME TOTO, OHa BpaIllaeTcs U BOKPYT COOCTBEH-
HON och. MoXxeT OBbITh, W DJIEKTPOH BpaIIaCTCs
BOKpPYT COOCTBEHHOM OCH. B JCHCTBHUTEIIBHOCTH
Tak W okazajochk. Ho ecnmu 3apsiy BpaimaeTcs BoO-
Kpyr CBOEW OCH, TO TakoW BpalIaloIIUKCA 3apsn
MIPEACTABISIET COOOW KPYrOBOW 3IEKTPUICCKUI
TOK, a AJIEKTPUYECKHI TOK BCerja co3fnaér mar-
HUTHOE mosie. Ecii 37eKTpoH BpamaeTcsi BOKPYT
COOCTBEHHOM OCH, TO OH JOJDKEH 00JanaTh U Mar-
HUTHBIMU CBOMCTBaMu. Bpamaronuiicst 35eKTpu-
YECKHUH 3apsii — 3TO0 MarHuT, B KOTOPOM €CTh Ce-
BEPHBINM U FOKHBIHN TOJIIOCHI.

Psiom ombITOB OBITIO TOKA3aHO, YTO BpaIlleHHE
3JIEKTPOHOB BOKPYI' COOCTBEHHOW OCH JIE€HCTBHU-
TEJNBHO CYILECTBYET. DJEKTPOH OKazajics He Ta-
KHM TPOCTBIM. DTO — HE TOJIBKO 3apsl, HO U Mar-
HUT, U B HEM UMeEETCS BpallaTeIbHBIH MOMEHT,
HAa3bIBAEMBIH «CITUHOM», YTO TO-aHTJIMHCKH 3HA-
YUT BEPETEHO, KOTOPOE, KaK M AJIEKTPOH, OOBIYHO
OYCHBb OBICTPO BpAIacTCsl.

Heckonpko mo3ke OBUIO YCTaHOBIIEHO, YTO
MOTYT CYyIIECTBOBATh HE TOJBKO OTpPHUIATENHHBIC
JJIEKTPOHBI, HO ¥ TIOJIOKHUTENBHbBIE 3apAabl C Ta-
KOM K€ Maccod, Kak y AJIEKTpOHA. OTU 3apsa.sl
ObUIH Ha3BaHBI MO3UTPOHAMU. [103UTPOH — MOJIO-
JKUTEJIbHBINA 3JIEKTPOH.

Jlyis TOoro 4toObl MOJYyYUTh MO3UTPOH, HYKHO
OBUIO TOJMBKO pacmojaraTh OYCHb BBICOKUM Ha-
MpsDKEHUEM DJIIeKTpodHeprun. s TOro YToOBI
pa3aenuTh AMEKTPOH W MO3UTPOH, HYXKHO 3aTpa-
TUTh TaKyH 3HEPTUI0, KOTOPYIO JCKTPOH MOKET
HaKOIUTh, MPOUJIS Pa3HOCTh MOTEHITUAIOB B OJIUH
MWJUTMOH BOJIBT. MBI Ha3bIBaeM TaKyl0 3HEPTHIO
MUJUTMOHOM 3JICKTPOHOBOJLT. TOJMBKO TOT/AA, KO-
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IJla HAYYWIHCh CO3JIaBaTh T'€HEPATOPHI, JAIOIINE
JI0 OJIHOTO MWJIJIMOHA BOJIET, OKa3aJOCh BO3MOX-
HBIM CO37aBaTh MMO3UTPOHBI HCKYCCTBEHHO. Briep-
BBIC )K€ MX 3aMETHJ B MPHUPOIHBIX KOCMHUYECKUX
mydax akageMuk [[. B. CkoOenbITbiH.

Takum 00pazoM, B MPHUPOJIC UMEIOTCS OTPHUIIA-
TEJNbHBIC 3JIEKTPOHBI, HO, KPOME TOTO, C 3aTpaTon
OOJIBIIION 3HEPTHH CO3MAIOTCS U TOJIOKUTEIbHEIC
ANIeKTPOHBI. JIpyrux 3apsiioB QUMK B TO BpeMs
He 3Hamu. CHOXHWIOCH Takoe MpelCTaBlICHHUE!
aTOM COCTOHMT M3 TOJOKUTEIBHOTO SiApa M OTpU-
HATeTbHO 3apSHKCHHBIX  AJIEKTPOHOB, KOTOPBIE
JBIDKYTCSI BOKPYT Hero. Jlerko ObU10 ObI MPUTTH K
BBIBOAY, YTO B KOHEYHOM CUETE Ka)XIIbIii aTOM CO-
CTOUT TOJBKO M3 JJICKTPHUECKUX 3apsoB, a Tak
KaK BCE TeJa COCTOSIT U3 aTOMOB, TO BECh MHp CO-
CTOUT TOJIBKO M3 DIEKTPHUYECKHX 3apsAoB U BCE
OOBSICHSIETCS DICKTPUUECKUMH CHIIAMU M B3aUMO-
JIECTBUEM MEXKITY HUMHU.

Ho ecnu cormacuthbcst ¢ TakuM BBIBOJOM, TO
MOJIYYHTCS, YTO MOYTH BCE MPOCTPAHCTBO, 3aHH-
MaeMoe TeJloM, B CYIIIHOCTH TycToe. Beapb pazmep
aToMHOTO siAapa u snekrpoHa B 100Teicay pa3
MEeHbLIE, YeM pa3Mmep camoro atoma. Craio
OBITh, SAAPO TPEACTABISIET COOOH MaJleHBKYIO
YaCTUYKY, BOKPYT KOTOPOW JBHIKYTCS HECKOJIBKO
TaKUX K€ MaJEeHbKUX AJIEKTpoHOB. Ecim Obl 3TOT
aTOM YBEJMYHUTH 0 pa3Mepa OONBIIOTO 3aia, TO
MBI YBHJICJIN OBl B ICHTPE MAICHBKYIO MBUTUHKY U
emé HEeCKOJIBKO TaKMX JK€ BPAIIAIOIINXCS MBUTH-
HOK. Bc€ B mpupone mocTpoeHo U3 TakKMX aTOMOB
W Be3jie, 3HAUUT, TaKas JKe IyCcToTa — U B CTOJIaX U
B CTeHaX. MBI ONIyIaeM Tella KaK TUIOTHBIE Mac-
CBI, HE TIO3BOJISIIOIINE POUTH HallleMY Majblly Ha-
CKBO3b, TOJBKO ONIaroaps 3JeKTPUUECKUM CUIIaM,
a CaMHUM BEIIECTBOM 3aHAT HUYTOXXHBIN 00BEM —
NPUMEPHO OJIHa MWJUIMOHHAS 4YacTh OJHON MUII-
JIMapAHOM Bcero 00bEMa, 3aHnMaemMoro tenom. Ho
9Ta TOpa3WTEeNbHAs KapTHHA OKa3ajach B Jiaib-
HeHIeM He COBceM BEPHOHM M HE TOJBKO IMOTOMY,
YTO BOJIHOBBIC CBOMCTBA YacTHI[ HE MO3BOJISIOT
CUUTATh HMX COCPEIOTOYCHHHIMH B 00BEME Ma-
JICHBKOTO MapuKa.

CHauana WHTEPECOBAJHCH TOJBKO DIIEKTPOHA-
MU, TIOTOM OTKPBLIH S/IPO, & 00 sipe 3HAIH TOJb-
KO TO, UTO 3TO — IOJIOKUTENBHBIN 3apsj. 3a mo-
CIIEAHUE JBAALATH JIeT B LEHTPE MHTEpecoB (u-
3MKOB CTOSUIO caMO atomHoe sapo. Camoe mpo-
CTOEe H JIETKOE SJIPO — 3TO IOJIOKUTEIBHO 3apsi-
KEHHOE SIIPO BOJIOPOJa, KOTOPOE HA3BAIH MPOTO-
HOM. Macca nportona (1,6¢10°" rpamma) B 1 800
pa3 Goubiie Maccsl sektpona (0,9¢107" rpamma),
a 3apsi nporona (+4,8¢10" aGcomoTHoit equHu-
I[bl) PaBEH MO BEIMYMHE M TPOTHBOIOJIOKEH IO
3HaKy 3apsiy dnektpona (—4,8¢10'° exummi).
MoHO OBLJIO MPEIOI0KNTH, YTO BO BCEX SIPax
CYIIECTBYIOT TOJIbKO NPOTOHBI M BJIEKTPOHBI. B



JaNbHEMIIEM BBIICHUIOCH, YTO 3TO HeBepHO. Ilo
KBaHTOBOW TEOPHH B SApE HE MOTYT HAaXOIHUTHCA
Takue JIETKUE YaCTHUIIbI, KaK AJIEKTPOH. A MEXIy
TEM paJHOAKTHUBHBIC Spa BHEIOPACHIBAIOT OBICT-
pBI€ DJEKTPOHBI, TaK Ha3bIBaEMbIE OETa-ITy4H.
CymecTBoBain W JpyrHe TNPOTUBOpEUHs. MBI
3HaeM, HampuMep, 4TO B SApPE BOAOPOJAA OJIUH
npotoH. Caeayromuil 2IeMEeHT — TelTui. ATOMHBIN
BEC TEeJHs [0 OTHOIICHHIO K Bomopoay 4, a 3apsin
siipa BCETO B JiBa pa3a OoJbINe, 4eM 3apsiz sapa
BosOopoaa. MOKHO OBLIO OOBSCHUTH 3TO MPEAIO-
JIO’)KEHUEM, YTO B SAApE TENHsl 4YEeTBIpE MOJIOKH-
TEJIBHBIX MPOTOHA M J[BA OTPHUIATCIBHBIX 3JICK-
TpoHa. HO OTpHIIaTENBHBIX JJIEKTPOHOB B SIIPE
OBITH HE MOXET. JTO OblIa 3arajika, Imepen KoTo-
poif MBI HEKOTOPOE BpEMsI CTOSUIM COBEPIICHHO
0ECIIOMOIITHBIMHU.

Perienrie sTOM 3araik JaJd HOBBIC (DaKThI,
OTKpBITHIE (paHIy3ckuMu ¢usukamu Dpenepu-
koM JKommo u Upen Kropu (nouepsro Mapu Kro-
pH, OTKpbIBIICH paauii). OHM HAIUIM HOBBIA BUI
my4eil, cocTaB KOTOPBIX BCKOpe OBUI BBISICHEH
aHTIUICKUM pu3nkoM YaaBukoM. DTO — 4acTH-
IIbI, KOTOPBIC TPOJICTAIOT T'POMAJHBIC MPOCTPaH-
CTBa, MaJIO 3aJePXKUBASICh B MyTH,  He 00Jaat0T
HU TIOJIOKUTENbHBIM, HH OTPUIATENIbHBIM 3aps-
noM. Ho macca ux Takas e, Kak Macca MpOTOHA.
Onu Ha3BaHb! ObUTH HeliTpoHamu. [IpoToH MMeeT
MTOJIOKUTENBHBIA 3apsifl, SIIEKTPOH — OTPHUIIATENb-
HBIH, a HEUTPOH HE UMEET HUKaKoro 3apsaa. Oka-
3BIBACTCSI, CYIIECTBYIOT YaCTHULIBI C Maccoil mpo-
TOHa, KaK 3apsHKeHHBIE, TaK U He3apsbkeHHbIe. He-
3apsKEHHBIA TPOTOH — 3TO HEUTPOH. fAnpo renust
MOCTPOEHO U3 ABYX MPOTOHOB U ABYX HEHUTPOHOB.
Yraeposl UMEET 1IeCcTh 3apsA/i0B, aTOMHBIN BEC €ro
12. 3nauur, AP0 yriepoaa MOCTPOCHO U3 IIECTH
MIPOTOHOB U IIECTH HEUTPOHOB. Sapo azora co-
CTOUT U3 CEMHU MPOTOHOB U CEMU HEUTPOHOB. B
Pa3IMYHBIX BEIIECTBaX MPHMEPHO PABHOE KOIH-
YECTBO MPOTOHOB WU HEHUTPOHOB, COCIUHEHHBIX
BMecTe, U 00pa3syer sipo. Takoe 0ObsCHeHHE ObI-
JI0O BIEpBbIe MpemaoxkeHo mnpodeccopom 1. .
HBanenko. IIpoToHBI Ipyr OT Apyra OTTaJIKHBa-
IOTCSI, HO OHM HE Pa3jieTaroTCsi BO BCE CTOPOHBI.
3HAYUT, UX CACPKUBAIOT KaKHe-TO CHJIBI HEIJIEK-
TPUYECKOTO TPOMCXOXKJCHHS, BbI3BaHHBIC HE-
TpoHaMu. TakuMm 00pa3oM, YUCTO IICKTpUICCKAs
KapTHHa MHpa OKas3ajach HapyuieHHou. [lo-
BUIUMOMY, BHYTPHUSZCPHBIE CHIIBI HENIB3S CUUTATh
OOBIYHBIMH DIICKTPUUCSCKAMU B3aUMOICHCTBUSIMH.

PanuoakTuBHEIC BeEmIECTBA HEMPEPBIBHO FC-
MTyCKAIOT Pa3INYHbIE YACTHUIIBI, B YACTHOCTH ajlb-
¢a-nyun (310 sapa renust) u 6era-myun (IEKTPO-
HBI).

[Ipu M3ydeHHH SHEPTUM ITUX Jy4ded OOHApY-
KHUIIOCH HOBOE mpoTuBopedne. C 0THOW CTOPOHBI,
MOXHO U3MEPUTh, CKOJIBKO SHEPTUH TEPSET aToM,
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ncmyckast anekTpoH. C Apyrod CTOPOHBI, MOYXHO
WM3MEPHUTH YHEPTHIO, YHOCUMYIO JJIEeKTpoHOM. [Ipn
3TOM BBISICHHIIOCH, YTO AJICKTPOHBI YHOCST TOJIBKO
4acTh SHEPTUH, IOTEPSHHOW aTOMOM, a OCTaIbHAS
9acTh TpomNagacT OECCIemTHO. OJEKTPOH TIpeI-
CTaBJSIET COOOW HE TOJBKO IBIDKYIIHHUCS 3apsij,
HO ¥ CIIMH — YaCTHIlY, UMEIONIYIO BpallaTelIbHbIH
MOMeHT. I B 3TOM MyHKTE OajlaHC HE CXOIUTCH,
10O DIEKTPOH YHOCHUT OJUH BpamaTeNbHBIA MO-
MEHT, a SIPO TEePSCT MOMEHT, BIBOE OOJIBIIIHIA.
Hamumuce Takue ckopble Ha 3aKITIOYCHUS (U3HUKH,
KOTOpBIE PEIIWIN. ecli OajaHC dHEepPruu W Bpa-
IIATeTLHOTO MOMEHTa HE CXOJWTCS, 3HAYUT, He-
BEpPHBI CaMbIC 3aKOHBI COXPAaHEHUS DHEPIHU H
BpallaTeIbHOTO MOMEHTa. MeXay TeM 3aKOH CO-
XpaHEeHUs JHEPTUH — ATO OCHOBA HAIIMX 3HAHUH O
MIPHUPO/IE.

Jpyrve QU3uKN MPEANoNoKAIN, YTO U3 SAApa
BBUIETAET HE TOJIBKO JJEKTPOH, a emi€ dTOo-TO,
yHOCsIIEe JPYTYI0 YacTh JHEPTUM U MOMCHTA.
Uro ke 310 Takoe?

Ecam Ob1 3TO «@TO-TO» 00Jamaio 3JIeKTpUdIe-
CKUM 3apsiioM, TO €ro cpaszy Obl 3ameTwin. Ecin
OHO HE 00HapyKUBAETCs, TO, OYSBUIHO, UYTO STO —
HeWTpasbHas dacTudka. Ecmu Ob1 3TO OBLT cpas-
HUTEJIBHO TSDKENBIA HEUTPOH, TO, CTAJIKUBAsCh C
spaMi aTOMOB, OH BBIOMBAJ OBl U3 HUX JPYTHE
HEUTPOHBI ¥ MPOTOHBI, KOTOPBIE MOXHO OBLIO OBI
00HaApYXHUTh, HO HA TOTO HH APYTOTO SBICHUS HE
ynaércs HaOmronaTh. 3HAYWT, dTa YaCTUYKA, BO-
MIEPBBIX, HE 3apsHKCHA M, BO-BTOPHIX, OHA Topa3zio
Jierye HEWTPOHa.

CrnemoBano AOMyCTUTh UCIYCKAaHUE TaKUX Ma-
JICHBKUX HEHTPOHOB (MO-PYCCKH MBI CKa3ayd ObI
HEHTPOHYMK, a MMO-UTAJBIHCKA — HeTpuuo). Ta-
KOoBa ObIa THITOTE3a, HO HY)KHO OBLTO emé ycra-
HOBHTH, CYNIECTBYIOT JIM HA CaMOM JieJiec HEUTpH-
HO. [IyTh ans pelreHus 3TOro BoOmpoca Mpeiio-
KU cHavana ¢usuk A. Y. JIeHnyHCKuii, a moToM
akaneMuk A. M. AnuxaHOB MOCTaBWJI pEIIArONINi
OTIBIT.

Hetitpuno cran peanbHOCTRIO. Tak Ob1a 00Ha-
py’XeHa elg oJHa 4acTUIla — HEUTPUHO.

Ho 3TuM feno omnsATh-Taku HE OTPaHUYHIIOCH.
B sape ypana 92 monoKHTENIbHBIC YaCTHUIIBI, KO-
TOpbIe OTTAJIKWUBAIOTCS APYT OoT Apyra. Kpome To-
ro, B 3TOM K€ SIIpe UMEETCS 3HAYUTEITBHOE KOJIH-
YeCTBO HEHTPOHOB. 3HAYUT, €CTh KAKHE-TO CBSI3bI-
BaIOINE MX HE JJIEKTPUYECKHE, a SACPHBIE CIUIBI.
UToOb! OOBSICHUTH MPOUCXOXKICHUE STUX CHJI, Ha-
70 OBUIO TPENIOJIOKUTh, YTO CYIIECTBYIOT €I
0COObIE YaCTHUIIBI, 3HAYUTENHFHO Ooyiee TAKENbIE,
YeM DJIEKTPOHBI, HO OoJiee JETKHE, YeM MPOTOHBI.
OTH 4acTHLBI AOJKHBI OBITH puMepHO B 150pa3
TsDKEJee, Y4eM D3JICKTPOH, HO Bcé-Taku B 12 pas
Jierde, 4eM MPOTOH, — TAKOBBI ATH HOBBIE YaCTHUIIBI
CpemHero Beca, cpenHei macchl. OHU MOTYYUIH



Ha3BaHME ME30HOB (YaCTHI[ cpemHero Beca). Me-
30H JIerde MPOTOHA, HO TsDKellee DIEKTPOHa, MpH-
4&M ME30HBI MOTYT OBITH KaK IOJIOKUTEIBHBIMH,
TaK U OTPHUIIATEIIHHBIMHU.

Takve gacTuipl 3ateM ObBUTH JIEHCTBUTEIHHO
HaWJEHbl B KOCMHUYECKHX JIydax. JHEPruH, KOTO-
pBIe MBI HaOIIOaeM Cpely YacTUI[ KOCMHYECKUX
JTyded, KoJoccaabHOW BemuduHBI. OOBIYHO dHEP-
THUH 3TUX YaCTHUI[ U3MEPSIOTCS COTHAMH MUJUINO-
HOB 3JICKTPOHOBOJIBT, & €CTh YACTHIIBI U B He-
CKOJIBKO MHWJUTHAPJIOB 3JCKTPOHOBOJBT. 3aTeM
ObTH OOHApY)KEHBI, a TEmeph yXKe TIIATCeILHO
M3YYCHBI IIOTOKH YaCTHII, KOTOPBIC 001aIat0T eInié
OounblLIeli SHEPTHEH.

Coserckue dusukn A. M. AnuxanoB u A. U.
AJNVXaHSH YCTAHOBWJIM, YTO CYIIECTBYIOT He-
CKOJIBKO BHJIOB ME30HOB C Pa3HBIMH MaccaMu WU
YAaCTHIIBI C SHEPTHUSAMH, BBIPAKAIOMIMMHUCS CEMHa-
JIATH3HAYHBIM YHCIIOM SJIEKTPOHOBOJIBT.

B kocMuyeckux mydax BIIEpBBIC HAOIIOIATN
MO3UTPOHBI, a 3aT€M M ME30HBI, 3apSHKCHHBIC H
MOJIOKUTENBHO W OTPHIIATENIbHO, a TaKKe Hesa-
PSAKCHHBIC ME30HBI.

Kakue e 4acTuIpl Mbl 3HaEM TETeph B IMPH-
pone? DTo — MPOTOH M HEHUTPOH, MOJIOKUTEIbHEIE,
OTpHIIaTeIIbHBIC W HEHTPaIbHBIC ME30HBI (Pa3HBIX
Macc W SHEPruil), SIEKTPOH, MO3UTPOH U HEHTpH-
Ho. LlenbIii Habop YacTuIl, KaK 3apsHKEHHBIX, TaK U
HEUTpaJIbHBIX.

Teneps Bbl BUauTE, Kak mnpensuineHue B. U.
JleHuHa, 9TO 3MEKTPOH HE MOXKET OBITH CIMHCT-
BEHHOI mpocTeiiel JacTtuiieil, u3 KOTOpoul Tmo-
CTpOEHa BCEJICHHAs, OMNPABAAIOCH IOIHOCTHIO.
DNEeKTPOH, OKa3bIBacTCs, 00JIaaeT He TOJIBKO 3a-
pAAOM, HO M, KpOME TOTO, €IIé BpaIlaeTcsi BOKPYT
CBOEH OCHM W O0JagaeT MarHUTHBIM MOMEHTOM.
HoBrble 3apsnkeHHBIC YaCTHYKHA — ME30HBI KUBYT
HEJ0JIT0, BCEr0 JIMIIb OT ABYX MWIIHOHHBIX IO
MUJUTHAPIHBIX O CeKyHABI. 3aTeM OHM pacra-
JIAIOTCS, ¥ TOT/Ia TOJTYy4aeTCsl HOBBIA ME30H, JJICK-
TPOH, TO3UTPOH W HEWTpuHO. TakuMm o0pazom,
MOTYT CYIIECTBOBATh 3apsAnasl Ooyiee JETKWE WIH
TOKENBIE, KOTOpPBIE, OTAaBas W30BITOK SHEPTHUH,
MPEBPAIIAOTCS B OOBIYHBIN AIIEKTPOH. SICHO, YTO
M 37IeCh MBI emé Aaleko He IOIUIH 10 Ipeena
HAIINX 3HAHWH, YTO COBPEMEHHBIE MPEICTABICHUS
emnié AaJieKo HE OTPAKAIOT PEANbHOM MPHUPOILI BO
BCEM e€ MHOTOOOPAa3HH U IEITLHOCTH.

Becp myTh, Mo KOTOpOMYy Ia HayKa, — 3TO
MyTh, HA KOTOPOM Y4EHBIC HAXOJIMIH BCE HOBBIC H
HOBBIC (DaKThl, U OHH MPHUBEIIA HAC K TCOPHSIM, BCE
JIy4ilie U BCE MOJHEE OTPaKAIOIIMM CBOMCTBA pe-
anpHOro Mupa. Kaxaplil ycrnex B MO3HAHWUU SBJIe-
HUH IpUpOJBl JaéT HAM U HOBBIE CPEJCTBA TEXHU-
YecKoro mporpecca. B dYacTHOCTH, OTKpHITHE
KBaHTOBBIX CBOWCTB 3JIEKTPOHA IMPHBENIO K 3JIEK-
TPOHHOMY MHUKPOCKOIY, K HOBBIM 3aBOCBAHHSM B
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TEXHHUKE PAJNOCBS3U U TEeNEBUACHUA. MBI HE MO-
KEM JTOCTUTHYTH ITOJIHOTO 3HAHUS PEaJbHOTO MH-
pa, KOTOpHI Hac OKpykaeT, HO BcE€ Oouble U
0O0JIBIIE K ATOMY TIPUOITHKACMCS.

BrI Morn Takke BHIETh U3 MOETO M3JIO0KECHHS,
YTO HOBBIC 3HAHUS HE OTBEPTalOT CTAPHIX, & TOIb-
KO JIOMOJIHSIOT ¥ MOJHUMAIOT MX Ha 0oJiee BBICO-
kil ypoBeHb. CHadanga Mbl y3HaéM OJHY CTOPOHY
SIBIICHUH, TTIOTOM JIPYTYIO, a 3aTeM HACTYIaeT, Ha-
KOHEIl, MOMCHT, KOrja yaaércs o0beIUHUTH 00¢
MTPOTUBOIIOJIOKHEBIE CTOPOHEI B OJTHY OOIIYIO Kap-
THHY, W 3TO Cpa3y MOJABIMAeT Ha HOBYIO CTYICHb
HaIllM 3HAHUS M OTKPBIBACT TOPa3I0 OoJiee MIHPO-
KYIO TIEPCIICKTUBY .

B »TOM X04€ pa3BUTHA HAIKMX 3HAHUM U CBS-
3aHHOM C HUM Pa3BUTHH TEXHHUKH JJIEKTPUIECKHE
SIBIICHUSI UTparoT BcE Ooliee U 0Ooiee BaXKHYIO
poisb. Ecin XIX Bek MOXKHO OBLIIO Ha3BaTh BEKOM
rmapa, BEKOM TEIUIOBBIX MaluH, To kKoHernm XIX u
XX — 3T0 B MEPBYIO OYEPEIh BEK DICKTPUUYCCTBA.
DNEeKTpUYECKUE SBJICHUS BO BCEM WX pa3HOOOpa-
3UM JaJld HaM HauboJjee TITyO0oKoe IMO3HaHNUE TIpHU-
poImbl W HaWOOJEe TOHKOE YMEHHE YIPaBISTH
MPUPOJION Ha TIOJH3Y YEIIOBEUECTBA.

1
BBeaenue B 3JIEKTPOTEXHUKY

SJIEKTPUYECKUI TOK M BEJIMYMHA
TOKA. Dnexmpuueckuii mox 8 meépovix nposoo-
HUKax npedcmaensiem CcoOOU  YNOpsAOOUeHHOe
08UdICEHUE INIEKMPOHO8 800JIb NPOBOOHUKA.

DJEeKTPOHBI BCET/Ia JBMKYTCS OT TOTO MECTa,
TJIc OHH HaxOJSTCS B U30BITKE, T. €. OT MHHYCA,
Tyna, TJe UMEETCsl HEOCTATOK UX, T. €. K IUIIOCY.
OpHAaKO B 3IEKTPOTEXHHUKE MPUHATO CYUTATH, YTO
MoK uoém om naroca Kk murycy. Takoe HampaBie-
HUE TOKa OBLIO YCTAHOBJIEHO COBEPIICHHO YCJIOB-
HO emIé 0 OTKPBITHS 3JeKTpoHOB. [lepexon k uc-
THUHHOMY HAalpaBJICHUIO JBIXXCHHS DJIEKTPOHOB
MpEeCTaBIsIeT 3HAYUTEIbHBIC TPYIHOCTH, TaK KaK
JUISE 3TOTO HEOOXOAMMO Iepenaeiarh BCE KHUTH,
YIeOHHKY U yueOHBIC TIOCOOUS 10 JIEKTPOPATHO-
TEXHUKE.

Hano oTmMeTuTh, 94TO CKOPOCTH HEpEMEIICHUS
AJICKTPOHOB B MPOBOJHUKE BEChMa HE3HAUUTEIIb-
Ha W U3MEPSETCS BCETO JIUIIb JOJISIMH CAHTHMETPA
WM MWJUIAMETPA B CEKYHIY. 3aTO CKOPOCTH pac-
MPOCTPAaHEHUs] TOKa B MPOBOJC OYCHH BEIIMKA H
IOCTHTaeT CKOpocTH cBeTa, T. €. 300 000xm/cex.
Ecnu Ha oJTHOM KOHIIE TPOBOJIa BOZHUKAET TOK, TO
3TOT TMpouecc nepenaércs HACTOIBKO OBICTPO,
MTOYTH MTHOBEHHO, YTO Ha JPYTrOM KOHIIE ITPOBO/IA
TOK MOWAET MPAKTUYECKH B TOT KE MOMEHT. A

by XKepebroB, DneMeHTapHasi JIEKTPOTEXHU-
ka, Ceaspusgar, 1950.



caM¥ AJEKTPOHBI IBUKYTCS OYEHb MEIJIEHHO, HC-
MBITBIBAS BCE BpPEMsI CTOJNKHOBEHHSI W TpPEHHE C
gacTuiamMu mposoja. [1o3TomMy Te 3IeKTpOHBI, KO-
TOpBIC MPUIILIU B JBIKEHUE Yy Hadaja MPOBOJA,
OYeHb HE CKOPO JOIAYT 0 ero KOHIIA.

Tox B MpoBOIe HATTOMUHAET ABM)KEHNE BOJBI B
JUTMHHOW TpyOKe, HAIIOJIHEHHOW BOJIOH, Ha OJTHOM
KOHIIE KOTOpOW HaxoAuTcsi Hacoc. Eciu Hakauu-
BaTh B TPyOKY BOJy HAacCOCOM, TO JaBJICHHUE OYCHb
OBICTpO TepenaéTcst BAOJIb TPYOKH OT OJJHUX 4Yac-
THUI] BOABI K JPYTUM U U3 OTKPHITOIO KOHIIA TPYO-
Kku mote4€t Boga. OmHako Boaa, noOaBIeHHAs Ha-
cocoM, OyneT ABUTaThCS TOPA3I0 MEIJICHHES W
JTOWAET O KOHIA TPYyOKHM uepe3 3HAYUTEIbHBIH
MIPOMEXKYTOK BPEMEHH.

Uem Ooumpllie AIEKTPOHOB MPOXOAHWT B OIHY
CEKYHJly 4epe3 IMONepeYHOe CEYCHUE IPOBOA,
TeM OoJrbIe OYJET TOK. Y CIIOBHO TOK 0003HAYAIOT
OyKBOI | WK | ¥ U3MEPSIOT B OCOOBIX €IMHHUIIAX —
amnepax. ECy TOK paBeH OJJHOMY aMIiepy, TO 3TO
3HAYUT, YTO B OJIHYy CEKYHJy 4Yepe3 MOIEepPeuHOe
CeYeHHe TPOBOJIA MPOXOAUT BIOJHE OMpPEeIEH-
HOE KOJIMYECTBO JJICKTPOHOB, BEIPAXKAIOIICECS OT-
POMHBIM YHCJIOM, COCTOSIIIMM U3 IIECTEPKH,
TPOMKHM W ceMHaAmaTu Hyiei!.. HekoTopoe mpen-
CTaBJICHUE 00 3TOM YHnCie MAET CISAYIOIIHA TTPH-
Mep. Ecnm Bce 3TH 35IeKTPOHBI OYAyT TMPOXOAUTH
HE Cpa3y, a Mo OJTHOMY MHIUIMOHY B CEKYHAY, TO
MOTpeOyeTCs ABECTH THICSY JIET, YTOOBI BCE OHU
MIPOIILIH.

B OOBIYHBIX OCBETHTEIBHBIX JIAMIIOYKAX TOK
COCTABJISIET HECKOJIBKO JECATHIX JHonel ammepa. B
3JIEKTPOHArPEBATENbHBIX NMPHOOpax OH paBeH He-
CKOJIBKHMIM amIiepam, a B MPOBOJIaX MOITHBIX JJIEK-
TPUYECKUX JTMHUA MOXXET OBITh paBeH ThICTIaM
amriep u Oomibire. OgHAKO BO MHOTHX CIydasx,
OCOOCHHO B pajJuoaraparype, TOK ObIBae€T IO-
pa3mo MeHblne oxHoro ammepa. [loaToMy Bechma
4acTO MPUMEHSIOT OoJiee MEIKUE eIUHHIIBI H3Me-
peHHUS TOKa — MUJUIMAMIIEp, PaBHBIA OJHOU THI-
CAYHOHM JToNle amrepa, U MHKpOamIiep, paBHBIN
OJTHON MMJUTMOHHOHM moiie ammepa. CokpaméHHO
amriep 0003Ha4aOT OyKBOH ¢, MmTHammep — Oy-
KBaMU Ma ¥ MUKpPOAMITEp — OyKBaMU MKdA.

HAIIPSDKEHUWE M EI'O EAMHUWLBI. Bropoit
OCHOBHOM BEJIMYMHOM, XapakTepusyrouleh sJek-
TPUYCCKHUE SIBIICHUS, CIIY)XKUT HanpsoiceHue, 000-
3Hayaemoe OykBoit U wmm u. [l Toro uroOwl B
KaKOM-THOO TPOBOIHUKE BO3HHUK AJIEKTPUUECKHN
TOK, T. €. YTOOBI 3JCKTPOHBI MPUIILTH B IBHKECHUEC
BJIOJIb TIPOBOJTHUKA, HEOOXOIUMO UMETh Ha KOH-
[[aX 3TOr0 TMPOBOJHWKA DA3IUYHbBIE DJIEKTpUYe-
CKH€ COCTOSIHHS MJIH, KaK MPUHATO TOBOPHTD, pa3-
JuYHble dnekmpuyeckue nomenyuanvl. Ha ogaom
KOHIIE JIOJDKCH OBITh U30BITOK 3JICKTPOHOB, a Ha
IpyroM — HeIocTaToK mX. HampsbkeHue xapaxte-
pU3yeT MMEHHO 3Ty Pa3HUIy B JJIEKTPUUSCKUX
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COCTOSIHUSIX, T. €. Pa3HOCTh MMOTEHIIMAJIOB Ha KOH-
1ax MPOBOJHUKA. MOXHO CKa3aTh, YTO HATPsDKE-
HUE SIBIIACTCS TMPUYUHOW BO3HUKHOBCHHS JJICK-
TPUYECKOTO TOKa. TOK OyNeT MpoTeKaTh B MPOBO-
Jie TOT/Ia, KOTJIa €CTh HANpPsDKCHHUE.

IMogo6HO 3TOMY Ta3 WIN XUAKOCTH TEpe/IBU-
raercsl Bcerjaa u3 Mecta ¢ 0osiee BBICOKHM JaBJie-
HUEM B MECTO ¢ Ooliee HU3KUM JaBIICHHEM, T. €.
TOJILKO B CIIy4ae HaJIW4Hs Pa3HUIBI B JTABIICHUAX.
TerutoTa mepexomuT OT OJHOTO Tela K JPYyroMy
TOJIGKO B CJydYae, €CIId OTH Tejla UMEIOT Pa3Hylo
TeMIeparypy.

Enununiedt muist u3MepeHus HaNpsDKCHUS CITy-
KHUT 60.1bMm, 0003HAYaEMBIl COKpalIEHHO OyKBOM
6. Kpome Toro, nmpumeHsitoTcst 6oyiee MEJIKHE eflH-
HUIBI. MHJUTUBOJIBT (M), T.e€. THICSYHAs OIS
BOJIbTA, ¥ MHUKPOBOJBT (MK6), WIH MUILIHOHHAS
JI0JIsI BONIBTA, a Takxke Ooliee KPyIHAs €IUHHIA
Kua0BOIBT (k6), paBHas 1 000s.

B ocBeTuTenpHON ANEKTPOCETH HANPSHKCHUC
coctaisier 127 wnu 2206, a B 3IEKTPHYECKHUX
JUHUSX BBICOKOTO HAIPSDKEHHUS, UIIYIUX OT JJICK-
TPOCTAHIINH, HAMPSDKEHUE JOCTUTAET COTCH KUIIO-
BOJIBT. 3aTO B aHTCHHE pPaJAMONPUEMHUKA O]
JIEUCTBUEM PAJUOBOJIH, MPUXOJALUIMX OT Kakoil-
00 manékod paaMoCTaHITUH, co3maéTcsl Hamps-
KEHHE, U3MEPSIeMOE BCErO JIUIIb HECKOJIBKHUMH
MHUKPOBOJIBTAMH.

QJIEKTPUUYECKOE  COITPOTUBJIEHHE.
PasnmuuHbIe BemiecTBa HEOJUHAKOBO IMPOBOJST
ANIEKTPUYECKHUIA TOK W TIOSTOMY Pa3IeisFOTCs Ha
MPOBOJHHUKH U JUIEKTPUKH (M301IATOPEI). Bims-
HUE caMOr'0 TPOBOJHMKA Ha BEJIHYHHY TOKA Y4H-
THIBACTCSl C TIOMOIIBIO JeKMPUUECKo20 CONnpo-
mueieHus, 3aBUCSIIET0 OT Pa3MepOB TPOBOIHUKA
W €ro MaTepHaia.

CyIHOCTh CONPOTHUBJICHHS 3aKIIOYaeTCS B
TOM, YTO DJICKTPOHEI MPU CBOEM JBMKCHUU CTall-
KHBAaIOTCS C YaCTUIIAMH CaMOT0 MIPOBOJIHUKA U Ha-
TPEBAIOT €ro.

UeMm JUIMHHEE W 4YE€M TOHBIIEC TIPOBOJ, TEM
OOJIBITIC €TO COMTPOTHUBIICHHUE.

W3 paznuyHbIX MaTepuaioB HAMMEHBITUM CO-
MPOTUBJICHUEM O00JIafaroT cepedpo u menb. He-
CKOJIbKO OOJIbIIIE COTPOTHBICHHUE Y ATIOMUHUS H
emé OoJpIe y cTanu. B HEKOTOPHIX ciydasx Obl-
BaeT HEOOXOIUMO CO34aTh OOJBIIOE CONPOTUBIIE-
HUe Juisi ToKa. Torma MCIoNb3yIOTCs MPOBOAA U3
CHEHANTLHBIX CIUIABOB BHICOKOT'O COMPOTUBIICHUS,
K KOTOPBIM OTHOCSATCS HUKEIWH, KOHCTaHTaH,
MaHTaHWH, HUXpoM U jp. Emé Ooinkiue compo-
TUBJICHUS JIeNaloTcs u3 yris. HuxpoMm m Hekoro-
phle Opyrue CIUIaBBI 00JIATAIOT OOJBIIION TEIlIO-
CTOHUKOCTBIO, T. €. MOTYT JIOJITO BBIJCPKUBATH BBI-
COKYI0 TEMIIepaTypy, W TOATOMY MPUMEHSIOTCS
JUISL STIEKTPOHATPEBATEIBHBIX TPUOOPOB.



Jns m3amMepeHus: CONpOTUBIICHUHN CIIy»aT eau-
HUIBL. OM, KUIOOM, PABHBIN THICSUE OM, U ME20M,
PaBHBIA MUUTHOHY OM. DTH €IUHUIIBI UMCIOT CO-
KpamiéHHbIe 0003HAYCHUS. OM, KOM U M2OM.

MOIIHOCTDb U PABOTA TOKA. Dnextpu-
YeCKHUil TOK MOXKET MPOHM3BOJIUTH paboTy, T.e€.
SHEpPrus TOKa MOXET MPEeBpalaThCd B KaKYHO-
b0 APYryro 3HEPTUIO, HANPHUMEP B TEIUIOBYIO,
CBETOBYIO, MEXaHHYECKYyI0. B ajexTpopamamorex-
HUKE TIPUHATO OIEHUBATh PabOTOCIIOCOOHOCTH
TOKa 0 BEJIMYMHE €ro MOIIHOCTH, KOTopas 000-
3HadaeTcs OyKBoH P.

Mownocmy — smo paboma, cosepuiaemas 8
00Hy cekyndy. lHaue MOXHO CKa3aTh, YTO MOII-
HOCTB €CTh PacXOj NEKTPHUECKON SHEPTHH B O-
Hy CEeKyHIY.

Enununielt u3MepeHUs MOIIHOCTH  SIBJISICTCS
eéamm, COKpam&nHo 0003HaYaeMbIii OyKBaMu 6.

Mownocmy moka, pasHas 0OHOMY 6ammy,
ecmv MOWHOCb MOKA 6 0OUH aMnep npu Ha-
npsiceHuU 8 00UH 60161,

Uem 0oJbINe HAMPSDKEHHUE M 9€M OOJIBINE TOK,
TeM Oombiie MOIIHOCTE. [loaromy mnms pacuéra
BEITMYMHBI MOIITHOCTH TOKA HY)KHO YMHOXXHThH Ha-
MpsDKeHHE B BOJIbTAaX Ha TOK B ammepax. VHade
TOBOPSI, BAaTTHl PaBHBI BOJIBTaM, YMHO)KEHHBIM Ha
aMIephI:

P = Ul

Hanpumep, ecnu npu Hanpsbxennu 1206 gepes
HEKOTOpPOE COIMPOTHUBIICHUE MPOXOJHUT TOK 3 &, TO
MOIIIHOCTh TOKa B 3TOM CONPOTHBIEHUH OyIeT
coctaBiiaTh 3606m.

Yacrto ObIBacT HEOOXOAMMO MOJCUYUTATH MOII-
HOCTH TOKa, KOT/Ia HE M3BECTHBI TOK WM Hamps-
KEHHE, HO 3BECTHO COMpOTHBIeHue. Toraa Hyx-
HO CHayaja ONpEeJeNIUTh MO BEIWYMHE COMPOTHB-
JICHUS] TOK WIM HaNpsHKeHHE C TIOMOIIBI0 3aKOHA
Owma, a 3aTeM YK€ PacCUHUTHIBATh MOIIHOCTH. 3a-
MEHsIsI B OCHOBHOW (hopMyJie MOIIHOCTH TOK WJIH
HarpspkeHue 1mo ¢popmysne OMa, MOXKHO MOTYIUTh
emié n8e ynoOHbIe GOPMYJIbI I pacuéTa MOIIHO-
CTH:

2 u?
P=1%R mwmP=—.
R

Otu nBe GOpMyIIBl OYCHD YaCTO TIPUMEHSIOTCS
JUISL TIPaKTHUECKUX pacuéToB. CMBICI UX IMOHSITH
HETPY/IHO.

JleiicTBUTENBHO, €CIIH, HAPUMEP, TOK YBEIH-
YHJICSA B JIBa pasa, TO SICHO, YTO 3TO MOXKET IOJIY-
YUTHCS TOJBKO OJ1aroaaps MOBBIIICHUIO HAMPsIKeE-
HUs B JBa pasa. Ho, ecnu B 1Ba pasza yBenHImInCh
M HaIpsDKEHHWE W TOK, TO MOIIHOCTh BO3PACTET B
YeThIpe pasza, T. €. B KBajpare IO CPaBHEHUIO C
YBEJIIMUYCHUEM TOKa.
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[Ipu yBenuyeHNH CONMPOTHUBICHHS I COXpPa-
HEHUS HEM3MEHHOW BEIMYMHBI TOKa HEOOXOIUMO
COOTBETCTBYIOIIICE YBEIMUCHUE HANpspKeHus. Bo
CTOJIBKO K€ Pa3 BO3PACTET M MOIIHOCTh, TaK KaK B
3TOM CIIy4ae yBEIWYHBACTCS JIMIIb OJHO HAIps-
JKEHHE, @ TOK OCTAETCS TIOCTOSHHBIM.

Ecnau nanpspkeHue, nelcTBYyIOIIEE Ha HEKOTO-
pO€ TOCTOSHHOE CONPOTHBIICHHUE, YBEIWYHUTH B
HECKOJIBKO Pa3, TO BO CTOJIBKO K€ Pa3 BO3PACTET U
TOK. 3HAYWT, MOIIHOCTh BO3PacTET B KBajpaTte,
TaK Kak HamnpsHKCHUE W TOK YBEJIMYHIIUCH B OJTU-
HaKoBoe 4mcio pa3. Ho ecnu mpu HeM3MeHHOM
HaNpsOKEHUW YBEITUYUTH COTPOTHUBIIEHHUE, TO CO-
OTBETCTBEHHO YMCHBIIUTCS TOK, a CIEIO0BaTEIb-
HO, ¥ MOIIIHOCTb TakXe yMeHbIuTcs. [loaToMy BO
BTOpOH (OpMyJie COMPOTUBIICHHE CTOUT B 3HAME-
HaTele.

Paccmorpennsie aBe dopMynbl s pacuéra
MOIITHOCTA Kak OyaTo Obl TPOTHBOpEYaT IpyT
JPYTY: TIO OJHON W3 HUX MOIIHOCTh TIPU YBEJINYEC-
HUU COTPOTUBIICHUSI YBETUYUBACTCS, a MO JAPYTOH
— yMeHsbImaerca. Ho 3To mpoTwBOpedne TOJIBKO
KaXyIleecs, TaKk Kak TMEpPBBIH clydail COOTBETCT-
BYET MOCTOSSHHOMY TOKY, & BTOPOU — MOCTOSIHHO-
My HalpsDKEHUIO.

JIyist WIUTIOCTpayy NPUBOAUM CIIETYIOIINE TIpHMe-
psl. Ilycts Tpebyercst Haiitn MomHocTh ToKa B 0,2 q,
nporekarouero yepe3 conporusiieane B 1 000om. Pe-
LIEHHE MOXKHO CJIeNIaTh AByMs CIIOCOOaMH.

Haitiném nanpsioxenue mo 3akony Oma. OHO paBHO

U = 0,21 000 = 208.
Teneps onpeaenM MOLTHOCTS!
P = 200¢0,2 = 4Gm.
To e MOXHO MOIy4HTh 10 (hopMyITe
P = 0,21 000 = 0,2¢0,2+1 000 = 4.

Paccmotpum emi€ npumep Ha OmpenesieHne MOIITHOCTH
TOKa B JaMIiouke, umerornei comporusicHue 2000m,
KoTopas nuraercst HanpspkerneMm B 100s.

[pore Bcero npuMeHUTH HOpMYITY

100°

P:W: 506m.

Ho MosxHO cHayana HaiiTH TOK

_ 100 _
| =00 - 0,54,

a 3aTeM y)Ke HalWTH MOIIHOCTh 10 OCHOBHOU (hopmyIie
P =100+0,5 = 5Gm.

WNHorma HeoOXoauMo MpojeiaTh OOpaTHBIM pac-
4y€T, a UIMEHHO:. 3Hasl MOIIHOCTb, HAUTHU TOK WJIM Hamps-
KEHHE.

Hanpumep, 1mycTh HY)KHO OINpENEMTh TOK B JIAMIIOUKE,
nmeromeit MomHocts 3006m npu Hanpspkennn 1206.



Tak Kak MOLTHOCTH €CTh MPOHU3BEICHHE HAIpPSHKE-
HMSI Ha TOK, TO SICHO, YTO I HaXOXKIEHUS TOKA HamIo
MOIITHOCTH Pa3NIeUTh Ha HAPsDKEHUE:

| = i = ﬂ =
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Kpome OCHOBHOW e€nMHMIBI MOIIIHOCTH BaTTa,
4acTO MPUMEHSIOTCS ellé CIeNyIoIne eIUHUIBL:
KWIOBATT (k6m), TEeKTOBaTT (26m), MHJUIUBATT
(mem) 1 MUKPOBATT (MK6mM), COOTBETCTBEHHO pPaB-
ueie 1 0008m, 1006m, 0,001¢m u 0,0000018m.

PaGora »iekTpHYeCcKOTO TOKAa WM Pacxon
ANEKTPUIECKON SHEPTUU M3MEPSCTCS CIUHUIIAMH,
B KOTOPBIX 32 OCHOBY B3ATHI €IUHHIIBI MOIIHOCTH
M BMECTE C TEM YYHTBHIBACTCS BpEMs MPOXOXKIe-
HUS TOKa. MOIIHOCTH €CTh paboTa 3a OJHY CEKyH-
1y, a BeIMYMHA PabOTHI TOKAa MOMXET COOTBETCT-
BOBATh JIIOOOMY IIPOMEKYTKY BPEMEHH, B TE€UCHHE
KoToporo mén Tok. Yem Oonbllie BpeMEHU UAET
TOK, TeM OOJIbIIIE BEIMIMHA PAOOTHI.

OCHOBHOW eIWHMIIEH pabOTHI TOKA SBIISCTCS
BaTT-CeKyHmIa (8mcek), T. €. paboTa TOKa MOIIIHO-
cThio 1 6m B TeueHue 1 cex. DTa eAMHUIA CITUIII-
KOM MaJjia, TaKk KaKk OOBIYHO TOK HIET HE OJHY Ce-
KyHZYy, a MPOJOJDKUTEIbHOE Bpems. boiee kpym-
HOM CIWHUIICH CIy)HUT BarT-4ac (6mu), paBHBII
paboTe TOKa MOIIHOCTHIO B lem B TeueHue
1 4gaca. Yac umeer 60 muH. o 60 cek., T. €. Bcero
3600 cekx. Ilostomy 1emu  cocraBisieT
3 600smcex.

Oco00EHHO MUPOKO MPUMEHSIOTCS emé Ooiree
KPYIHBbIC CIUHUIIBI: TEKTOBATT-4ac (e6mu) W Ku-
noBatT-vyac (kemu). OMUH TEKTOBATT-4ac COCTAB-
aset 1006muy, a kunosarT-yac B 10 pa3 Goblie u
pasen 1 000smu.

IIOCTOSIHHBIE MATHUTBI U UX CBOJ-
CTBA. Yxe naBHO ObLTO YCTaHOBJICHO, YTO HEKO-
TOpBIC COpTa JKEJIE3HOUW pyABI 00JIaal0T CIIOC00-
HOCTBIO MPUTSITUBATH K C€0€ CTANBHBIC MPEIMETHI.
Oro sBICHHWE OBUTO HA3BAHO MASHEMU3MOM, a
KYCKH JKEJEe3HON PyAbI, 00Nagarone MarHuTHBI-
MH CBOMCTBaMHM, Ha3bIBAJIM MarHuTamu. Eciu Ha-
TEPETh TAKMUM €CTECTBEHHBIM MarHHUTOM KYCOK 3a-
KaJN€HHOW CTajH, TO TOCICIHUN CaM CTaHOBHUTCS
MarauToM. Ha mpakTruke mpuMeHsSI0T UMEHHO Ta-
KHE CTaJIbHBIC WU UCKYCCMGEHHble MacHUmbl. B
HACTOSIIEEe BPEMs CHIbHBIC MarHUTHI JICTAIOT ITy-
TEM HaMAarHUYMBAHUS 3aKalIEHHOW CTalu 3JeK-
TPHUYECKUM TOKOM.

BemecTBa, nputaruBaronyiecss K MarHuTy, Ha-
3BIBAIOTCA heppomacHumubimu. K HIM OTHOCSATCS
CTallb, HUKENb, a TaK)Ke MHOTHE CIUJIaBBl. 3aKa-
n€HHAasl CTallb COXPAHSET JOJT0 CBOM MarHUTHEIC
CBOWMCTBAa U IMO3TOMY MOXET CIYXUTb NOCMOSH-
HbIM Ma2Humom. MATKas cTaib Mocie MmpeKparie-
HUS HaMarHWYUBaHWS TIOYTH TOJHOCTBIO TEpseT
MarHWTHBIC CBOWCTBA U Y He€ OCTa&TCs JIUIIbL HE-
OOJIBITION OCMAMOUHBLIL MACHEMU3M.

2,5a
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PaccMoTpuM OCHOBHBIE CBOMCTBA IOCTOSIHHBIX
MarHuTOB.

Kaxxnplii MarHuT mpuTsIruBacT (heppoMarHUT-
HBIC TIPEJMETHl HauboJiee CUIBHO Ha CBOMX KOH-
[1aX, HA3bIBAEMBIX IONIOCAaMU. MarHuT, IMOjABe-
IEHHBIA Ha HUTKE WIM YKPEIUIEHHBIM Ha BEPTH-
KaJIbHOM OCH, BCErJa CTPEMHUTCS OJHUM CBOUM
MOJIFOCOM TTOBEPHYTHCA Ha CeBep. OTOT IMOIIOC
MarHiTa Ha3bIBAIOT CEBEPHLIM NOIOCOM W 000-
3HavaoT Oonpinoi OykBoi C. Bropoii momtoc Ha-
3BIBACTCS 102CHbIM U 0003HaUaeTcst OykBoii FO.

B3aumoneiicTBue MarHMTOB Jpyr € APYrom
MPOUCXOANT TaK, YTO OJUHAKOBBIC TIOJIOCHI, T. €.
CEBEPHBIN C CEBEPHBIM WJIU FOXKHBIA C FOKHBIM,
OMmManKuearomcs, a pasiuyHble TONIOCH, T. €.
FO’KHBINA C CEBEPHBIM, NPUMALUBAIOMCAL.

CeBepHBIH U I05KHBII MarHUTHBIE MOJIIOCHI BCE-
I/1a TOJyYaloTCs OJHOBPEMEHHO Ha KOHIAX Kax-
noro MarauTa. OTJENbHO MOMYyYUTh OJUH U3 Mar-
HUTHBIX MOJIFOCOB HEBO3MOKHO.

MarepuanbHas cpela BOKPYI MarHuTa, B KO-
TOpPO# JIEUCTBYIOT MarHUTHBIE CHWJIbl, HA3bIBACTCS
MazcHUmMHbIM nosem. MarHuT MPUTATUBAET K cebe
(heppOMarHUTHBIC MPEIMETHl HE TOJIEKO depe3
BO3JyX, HO W dYepe3 MHOTHE JpyTHe BEIIecTBa,
KaK, HallpuMep, Yepe3 CTEeKII0, KaPTOH, MEb, BOIY
U T. 1., a TAKXKe Yepe3 pa3pexEHHoe Oe3BO3MYII-
HOE TPOCTPAHCTBO. TakuM 00Opa3oM, MarHUTHOE
rmoyie oOpa3yeTcsi BOKPYT MarHuTa B JIFOOBIX Be-
LIeCTBaX M MpPEICTaBIseT co00H ocodyio Gopmy
Matepud. [lo Mepe ymaneHus OT MarHura IOJie
MTOCTETIEHHO 0cllabeBaeT.

MarHuTHble CHUJIBI JIEMCTBYIOT B MAarHUTHOM
TIOJIE TI0 ONPE/ICIIEHHBIM HAMPABJICHUSM, KOTOPBIC
HA3BIBAIOTCS MACHUIMHBIMU CULOBLIMU TUHUAMU.
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®ur. 1. MarHutHoe none npsiMoro
M NOAKOBOOGPa3HOro MarHMTOB.

VY CnoBUIIMCh CYNTAaTh, YTO MAarHUTHBIE CHIIO-
BBIC JIMHMK BO BHCIIHEM IIPOCTPAHCTBE HUAYT OT
CeBEPHOCO nooca K HAHCHOMY. OHHu SBIAIOTCS
3aMKHYTBIMU JIMHUAMHA W OPOAOJLKAOTCA BHYTPU
Mar’Hura.



Ha ¢wur. 1 mokazanpl CHIIOBBIC JIMHUA MarHUT-
HOTO TIOJSI JUIsi TPSIMOTO M TIOJAKOBOOOPa3HOTO
MarHuToB. Bce CHIOBBIC TMHUW JAHHOTO MarHUTa
COCTABIISIIOT €T0 NOIHbIL MACHUMHBIL NOMOK.

Ecnu B MarHuTHOE 10JI€ MOMECTUTh KaKOW-JTH-
00 TpeaMeT U3 CTAIH WA IPYyroro (heppoMarHuT-
HOTO MaTepuaia, TO OH MO JeHCTBUEM MOJIs caM
HamMarHuuuBaercs. [Ipy 3TOM CHIOBBIC TUHHUU TO-
71 Kak OBI TIPOHU3BIBAIOT 3TOT mpeamer (¢ur. 2).
Cranp kak Obl BTSATUBAET B CeOS MarHUTHBIC CH-
JIOBBIE JIMHUHA W TI03TOMY MOXKET CIYXHUTh IS
3alUTHI OT JIGHCTBHS MAarHUTHOTO TIOJIA, T. €. MO-
KET OBITh MACHUMHBIM IKPAHOM.

our. 2. HamarHmumBaHue ctanm
B MarHUTHOM none.

Korga Hy)XHO 3aIIUTUTH KaKOW-IIMOO TIpHOOp
OT BHENTHETO MAarHUTHOTO TIOJISA, TO ATOT HPHOOp
CIEeNyeT OKPYXKHUTh CO BCEX CTOPOH SKPAHOM U3
MATKoOU ctanu. Toraa MarHUTHBIA TOTOK MPOUIET
10 3KpaHy M HE MOMAAET B MPOCTPAHCTBO BHYTPH
akpana (dur. 3).

@ur. 3. MarHMTHoe aKkpaHMpOBaHUE.

[To coBpeMEHHBIM BO33PCHUSIM MOJIEKYJIBI
(heppOMarHUTHBIX MaTEPHAJIOB MPEJCTABISIOT CO-
00lf MUKPOCKOTIMYECKHE MarHUTHKHA. B HeHamar-
HUYCHHOM IPEIMETe OHM PACIIOIOKEHBI B OECITO-
pAIKe, HO MOJ ACHCTBUEM MAarHUTHOTO IOJISI MHO-
THie U3 HUX MMOBOPAYNBAIOTCS CBOUMHU CEBEPHBIMU
MOJIFOCAaMU B OJIHY CTOPOHY, @ I0KHBIMH MOJIOCa-
MU — B Jpyryro. [loatomy Ha KOHIaX mpeaMera
00pa3yroTca TONIoCckl. MoneKynapHble MarHUTH-
KW, TIOBEPHYBIINCh U <«BBICTPOUBIIUCH» B OIpe-
JeIEHHOM MOPAIKE, B 3aKaIEHHOM CTaau OCTaloT-
Csl B TAKOM TIOJIOKEHHH TIOCIIE TIPEKPAIECHUS JAei-
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CTBHSI HAMarHWYHMBAIOIIETO TOJIS, a B MATKOH CTa-
JU TIOYTH BCE OHM CHOBA NMPUHUMAIOT MPEXKHEe
OECIOpSIOYHOE PACIIONIOKEHUE ¢ MarHeTH3M
MOYTH MOJHOCTHIO HUCYE3aET.

[TocTossHHBIE MarHUTHI pa3MarHHYUBAIOTCS OT
YAapoB U TOJYKOB, a TAKXKE€ OT HArPEBaHUs, TaK
Kak OT 3TOr0 HapyIIAETCs MPaBUIbHBIA MOPSIOK
PaCTIONIOKEHHSI DIIEMEHTAPHBIX MAarHUTHKOB.

Besknii  dheppoMarHuTHBIA PEIMET MOXKHO
HaMarHUTUTh JUIIb JO HEKOTOPOro Ipenaesa, Ha-
3BIBAEMOTO MACHUMHbIM HAcbleHuem, Tocie Je-
ro JanbHEHIIee yCHIEHHEe MarHUTHOTO IOJIS yKe
He OyJeT BBI3BIBATH 3aMETHOTO YBCIMUYCHUS Mar-
HETU3Ma. DTO 03HAYAET, YTO YXKE BCE MOJICKYIIAP-
HbIE€ MAarHUTUKU TIOBEPHYJIHCH M CTAIA B CTPOTOM
TIOPSIIKE BIOJIH CHUJIOBBIX JHMHUH mmourst. [Ipu Gomee
C1abOM HaMarHWYMBAHUW YaCTh MAarHUTHKOB OC-
Taétcs B Oecropsiike.

J1a M3rOTOBIEHHSI OYeHb CHIIBHBIX MOCTOSH-
HBIX MAarHUTOB B MOCJEIHEE BpEeMsl MPUMEHSIOT
0COOBIE COpTa CTajM, COACpKAIIUE PUMECH JIPY-
TUX METAJJIOB, HAMpHUMEp AalOMUHHUEBO-HUKEIE-
BYIO CTajb U IpyTHE.

QJIEKTPOMATHUTHI U UX T[MPUMEHE-
HUE. Emé B mpommioM Beke OBLIO YCTaHOBIICHO,
YTO BOKPYT MPOBOJA C DIEKTPUIECKIM TOKOM 00-
pasyeTrcss MarHUTHOE MOoJie, IPUYEM €ro CHUJIOBBIC
JIMHUW UMEIOT BHJI KOJICL, OXBATHIBAIOIIUX IPO-
Boma (¢pur. 4). Uem cuiapHee TOK, TEM CHIIBHEE
MarHUTHOE T0JI€ BOKPYT MPOBO/IA.
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MarHuTtHoe none
KaTyLLKN C TOKOM.

MarHuTHoe none
npoBoJa C TOKOM.

UT0oOB!I MOTYYUTH C TIOMOIIBIO SIEKTPUIECKOTO
ToKa OoJjilee CHJIIBHOE MarHWTHOE TOJe, TPUMEHS-
IOT KaTYIIKH W3 TMPOBOJOKH. TOrja MarHUTHBIC
TOJISL OT/ICTLHBIX BUTKOB KATYIIKHA CKJIAIIBAIOTCS
Y WX CHJIOBBIE JIMHUW KaK ObI CIIMBAIOTCSA B OJHMH
00IIMII MarHUTHBIA ITOTOK. MarHUTHOE moJe Ka-
TYIIKAH OYEHb HAINOMUHACT IOJIe TMOCTOSHHOTO
MarauTa. Ha KOHIlEe KaTyIiKd, Ha KOTOPOM TOK
UJET MO YacOBOM CTpENIKE, MOJYy4aeTCs HOKHBIN
MOJIFOC, a Ha JIPYrOM KOHIIE — CEBEPHBIN IOIOC
(¢ur. 5). Vi3sMeHMB HaIpaBJ€HHE TOKa, MOKHO



W3MEHHUTh HANpaBICHUE MAarHUTHOTO TOTOKa, W
TOTJIa MarHUTHBIE TIOJNIOCHI Ha KOHIAX KaTYIIKH
MEePEMEHSATCS.

MarHuTHBIH TOTOK KATYIIKH YCHIMBAETCS BO
MHOTO pa3, €ciM B KaTYIIKy BCTaBUTh CTAIbLHON
CEpIEYHUK. DTO OOBSICHAETCS TEM, YTO CTab MOJ
JeCTBUEM TIOJII HAMAarHUYMBAaeTCs U co3aéT J10-
0OaBOYHBIII MArHUTHBIA IIOTOK, OOJiee CHJIBbHBIM,
4yeM 110J1e camoii katymiku (¢pur. 6).

Katyrika co cTalbHBIM CEpICYHHKOM Ha3bIBa-
erca  aaexmpomacHumom. Yem OoJble YHCIO
BUTKOB KaTYIIKHA DJIGKTPOMAarHUTa U TOK B HEH,
TeM OOJbIlle MarHUTHBIM TMOTOK M TEM CHIIbHEE
3JIeKTpoMartut. [IpHHATO TOBOPUTH, YTO MArHWUT-
HBIA TIOTOK B 3JICKTPOMArHUTE TEM CHIbHEE, YeM
OOJIBIIIEe YUCIIO AMNEPEUMKO8, T. €. TIPOU3BEICHUE
TOKa B aMmIepax Ha YHCJIO BUTKOB. Hampumep,
OJIMH M TOT K€ MArHUTHBIH TOTOK MOXXHO TIONY-
YHTh, €CITH B3ATh KaTyIIKy B 50 BUTKOB ¢ TOKOM B
10 @ wnn ecnu Tok B 1 @ mpomycTUTh yepe3 Ka-
TymKy B 500 BuTkoB. B 000ux ciydasx siekTpo-
Maraut umeer 500aMIepBUTKOB.

MarHuTHBIH MOTOK B DJICKTPOMATHUTE 3aBUCHT
TAKXKe OT KOHCTPYKIMU cepjieuHuka. [y yBemu-
YCHUS MATHUTHOTO IMOTOKAa HYXHO, YTOOBI CHIIO-
BbIC JINHUU TI0 BO3MOXXHOCTH HE IIUTH IO BO3IYXY,
TaKk Kak BO3JyX HMMeEeT OOJIBIIOE MAcHUmMHOEe CO-
npomugnenue AN CUNOBBIX JuHUHA. HambGomee
CHJIbHBI MAarHHTHBIH TOTOK TMOJYYHUTCS B 3aMK-
HYTOM cepaevnuke (¢pur. 7). B HéM cunoBblie nu-
HUM Ha BCEM CBOEM IyTH MAYT IO CTaJH, Y KOTO-
poli MarHMTHOE COTPOTHBICHHE BO MHOTO pa3

MEHBIIIE, YEM Y BO31yXa.
MarHuTHbIli

CepaedHuk

dur. 7. MarHUTHbIN
MOTOK B 3aMKHYTOM
cepaevHuke.

odur. 6. MarHUTHbIN NOTOK
KaTyLIKX C NPsiMbIM
cepaeYHUKOM.

Haxxe HeOOMBILIONW BO3AYIIHBINA 3a30p B TAKOM
3aMKHYTOM CEpACYHHUKE PE3KO YBEIUYMBAET Mar-
HUTHOE CONPOTHUBIICHUE U YMEHbIIAET MAaTHUTHBIN
notok. Henb3s takxke OpaTh cepAedHUK C HEloC-
TaTOYHOW IUIOINAAbI0 MONEPEYHOTIO CEYEHMS, TaK
KaK TOrJja MOXET HaCTyIIUTh MarHUTHOE HACBILIE-
HUE U IpU JaJIbHEHIeM YyBEIMYCHHU amIep-
BUTKOB MAarHUTHBIA MOTOK yXe He OyAeT ycuiu-
BaThCA.

BaxHyto ponb urpaer mMarepuas CepAcdHHUKA.
CepnevynuK W3 3aKalEHHOW CTald HaMarHUYHWBA-
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eTCsl TOpa3io ciadee, 9eM CEepACYHHK W3 MITKOH
CTaJIn, HO 3aTO MOCJE BKIIIOYEHHSI TOKa OH OCTaET-
Csl HAMarHWYeHHBIM. TakuM criocoOoM Teneph n3-
TOTOBJISIFOT MOCTOSSHHBIC MAaTHUTBI.

Msirkasi cTanb, a Takke HEKOTOphIe eppomar-
HUTHBIE CIIJIaBBl MMEIOT HaMMEHbIIEe MarHUTHOE
CONPOTHUBJICHUE ISl CUJIOBBIX JIMHUWA U B HUX IIO-
JydaeTcs HamOojee CHILHBIM MarHUTHBIA TOTOK.
Ho 3aro oHn ob6mamaioT BecbMa MajlbiM OCTaTOY-
HBIM MarHeTU3MOM U MPH BBIKIIOYEHUH TOKA MOY-
TH TOJHOCTBIO pa3MarHu4uBaroTcs. CepaecyHUKU
JJNIEKTPOMAarHUTOB [ENAlOTCI WMEHHO W3 TaKuX
MaTE€pUaJIOB M TOSTOMY SJCKTPOMATHUTHI SIBIIS-
IOTCSI BPEMEHHBIMU MarHUTamMH. OHU JEHCTBYIOT
TOJIBKO B TEYEHHE TOTO BPEMEHH, MOKa UAET TOK B
0bmoTKke. Bo MHOTHX cTydasx 3TO CBOWCTBO DJICK-
TPOMAarHUTOB SIBJISICTCSA BECbMA LICHHBIM.

1
HpOBOI[HI/IKI/I N U30JITOPHBI

Pa3nooOpa3Hbl MaTepuanbl, TPUMEHSICMBIC B
JNEeKTpOoTeXHUKEe. HekoTophle 31eMeHTHI mepro-
JIMYeCKO cucteMbl MeHieneeBa UCTOb3yIOTCS B
AIEKTPOTEXHUKE B YUCTOM BHE. Jpyrue BXOAAT B
pa3uyHble XUMHUYECKUE COCOUHEHUS, BaKHBIC
JUTS DIIEKTPOTEXHUKH. TpynHO Ha3BaTh MaTepua,
KOTOPBIN ObI HE OTHOCHIICS K «CTPOUTEILHBIM Ma-
TepuanzaM EKTPOTEXHUKI.

Kakue xe OCHOBHBIE AIIEKTPOTEXHUYECKIE BE-
JUYUHBI XapaKTepU3yIoT BCe ATH MaTepuaibl? Mx
TPU: BICUIOH, MIO U CUTMa.

OIICHUJIOH. B mpocTpaHCTBE BOKpPYT JJEK-
TPUYECKHUX 3apPSJIOB CYIIECTBYIOT JJIEKTPUUIECKHE
CWIBI. DTH CHJIBI OCIIA0EBAIOT, ECITH Pa3peKEHHBIN
ra3 3aMEHHUTh KaKHUM-JIMOO TBEPIBIM WIIH KUIKHM
BEUIECTBOM. /J[usneKmpuueckds HpOHUYAeMOCMb,
obo3HayaeMasi TpeUecKoil OYKBOU <OICHIOH» (g),
MOKAa3bIBACT, BO CKOJBKO Pa3 YMEHBIIACTCS BEIU-
YHHA JNEKTPUYECKUX CHJI, KOTAA JIEeKTPUIEeCKHUN
3apsifl, HAXOAMBIIHUICS IO TOTO B Ta3e, OKPYKaoT
HMHTEPECYIOIINM HAC BEILIECTBOM.

J1a GONBIIMHCTBA 3JIEKTPOU3OIISAIIMOHHBIX Ma-
TEpPHAJIOB, MPUMEHAEMBIX B JJIEKTPOTEXHHUKE, Be-
JUYUHA OUAJICKTPUUYECKON MPOHUIIAEMOCTH paBHA
HECKOJIEKUM efnHunaM. Y napaduna ¢ = 2. @ap-
(dopoBbie Macchl UMeroT ¢ = 6. B aTtux xe mnpene-
JlaX HAaXOJUTCS IUAICKTPUUECKask MPOHUIIAEMOCTh
CJIFOJTBI, 00HUTA, TpaHCHOPMATOPHOTO Maca.

Jns HaKOIUIeHMs] 3JIEKTPUYECKOM HSHEPrUM B
KOHZEHCATOpaxX NMPUMEHSIOT YacTO MaTepHajbl C
0ojiee BBHICOKMMH 3HaueHWsMH ¢. Hampumep, ke-
paMUYECKHE MAcCChl, COAEpKallue ABYOKHUCH THU-
TaHa, uMeroT & = 60.

' T. 1. Bagar, DnekTpudecTBo paboraer, ['ocaHep-
rousaar, 1950.



JudnexTpuyeckass TPOHHUIAEMOCTh 3aBHCUT
€€ OT arperaTHoro CoCTOsHMs BellecTBa. JIEn
umeer ¢ = 3,1,a Boga ¢ = 81. Ho BooOme aeno ¢
BOJIOM OOCTOMT HE Tak MPOCTO, O Hel emé Oyxer
peyb B TaJIbHEHIIIEM.

CyIecTByIOT BEIIECTBA W CO 3HAYUTEIHHO
Oonplield  OUANEKTPUYECKON MPOHHUIIAEMOCTBIO,
TaKoBa, HAIpUMEp, CETHETOBA COJIb, UMEIOIIAA &
MOpsZIKa HECKOJIBKUX THICSHY. Takoro e mopsika
&y COCOUHEHWH THTaHa ¢ OapueM — TUTaHATOB
Oapusl.

MIO. JIpmwkeHne 3apsa0B WK IBUKCHUE DIICK-
TPUYCCKHUX CHUJIOBBIX JIMHUHA — 3TO JICKTPUUYCCKUI
TOK, OH HEM3MEHHO NOPOXKIAeT MarHUTHBIA IO-
ToK. OTHOIIEHNE MarHUTHBIX CHJ K IIOPOAMBILIEMY
WX TOKY XapakTepU3yeT MAcHUMHYIO NpOHUYde-
Mocmb cpenbl, 0003HaUYaeMyI0 IPeYecKoi OyKBOM
«Mi0» (). MarHuTHYIO MPOHHMIIAEMOCTHh BO3IyXa
MIPUHATO CYUTATh 3a €JUHHILY, U BEIHMYMHA |l TIO-
Ka3bIBaeT, BO CKOJBKO pa3 MarHUTHAs MPOHUIIAC-
MOCTBH JAaHHOTO BEILECTBA OTIMYACTCS OT MarHUT-
HOM MPOHUIIAEMOCTH BO3/yXa.

CUI'MA. TpeTbs XapaKkTepHCTHKA BELIECTB —
3TO HX CIOCOOHOCTH NPOBOAUTH JIEKTPUUYECKUE
3apsaabl. YoenvHyro 21eKmponpo8ooumMochis TpH-
HATO 0003HaYaTh TPEUECKOil OYKBOM «curma» (o).
WneanbHbiii H30ISTOP AODKEH UMETh CUTMY, PaB-
HYI HYJIO, a WJICaNbHBIN MPOBOAHHK — CHTMY,
paBHYIO O€CKOHEIHOCTH.

Bmecto  ynenpHOH — 3JEKTPONPOBOIMMOCTH
0OBIYHO TOJIB3YIOTCS 00paTHO# BennunHO# 1o —
e€ Ha3BIBAIOT YOENbHbIM 3JIeKMPUYECKUM CONPO-
mueneHuem, 0003HAYAEMBIM TPEUCCKON OyKBOI
Po» (p).

s MexaHW4YecKuX KOHCTPYKIIUH 4acToO MOJIb-
3YyIOTCSl MaTepuajaMu, KOTOphIEe BO BCEX HAIPaB-
JICHUSX MMEIOT OJMHAKOBYIO MPOYHOCTH. TakoBa,
HaImpuMep, XOPOIIo BhIAeIaHHast cTainb. Ho ecTh u
IpyTHe MaTepualbl, HalpiIMep JAEPEBO, KOTOPHIE B
OJTHOM HATpaBJICHUH (BIOJIb BOJOKOH) HMEIOT He-
3HAYUTENEHYIO IPOYHOCTD.

Tak M C HANEKTPOTEXHUYECKUMH CBOKWCTBAMMU
MaTtepuaioB. Menb, Hampumep, UMEET JIEKTPO-
MPOBOJHOCTb, OJJMHAKOBYIO BO BCEX HalpaBlieHU-
sx. OMHAKOBa TUAIEKTPUYECKas MPOHUIIAEMOCTb
BO BCEX HAmpaBICHUAX M mnapadwuHa, cTexna,
sHTaps. Jpyrue wmarepuansl BemyTt ce0s To-
nHOMY. KpucTasiel 4acTo UMEIOT pa3HyIo MPOBO-
JTUMOCTh M Pa3HyI0 AMIJICKTPUUIECKYIO MPOHUIIae-
MOCTh TIO pasHeIM ocsiM. TpaHcopmaTopHas
CTallb, TPHUMEHsAEMas JUIsl CEPJCYHUKOB TpPaHC-
(hopMaTOpOB, UMEET pa3TUYHBIE MarHUTHBIE MPO-
HUIIAEMOCTH B Pa3HBIX HAIIPABIICHUSX.

KIIACCUOUKAIUA TIO «PO». Her Be-
LIECTB, KOTOpbIE OBl BOBCE HE MPOBOAMIM AJIEK-
TPUYECKOTO TOKA, KaK HET M TaKWX, KOTOpPHIE He
OKa3bIBaAIX OBl MPOXOXKACHUIO TOKa HUKAKOIO CO-
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npotuiieHus. Kaxapiii Marepuan uMeer cBo€ xa-
paKTepHOE IMEKTPOCOMPOTUBIICHHUE.

Ha ¢ur. 1 mo ropu3oHTaIBHOI IIKaJIe HaHEeCe-
HBI 3JIEKTPOCONPOTHUBICHHSI KyOHKa CO CTOPOHOMN
pebpa B 1 cu. ConpoTHBIIEHHUS BEIPAXKEHBI B OMaX,
TBICSYHBIX M MHUJUIMOHHBIX JOJSX oMma (MHILUIH-
OMax ¥ MHKpPOOMax), B ThICSIYaX OM (KHJIOOMax) H
MIITMOHax oM (Meromax). Kaxmoe neneHne
MIKAJIbI COOTBETCTBYET HM3MEHEHHIO CONPOTHUBIIC-
Hust B 1 000pas.

Bce u3BecTHBIE MaTepualibl, BCE MHOT000pasue
OKpYIKAIOIET0 MHpa MOXKET OBITh YJIOKEHO Ha
noJo0HOM rpaduke. 31eck MOTYT OBITH pa3Melle-
HBI M BCE DJIEMEHTHI, U BCE XMMUYECKHUE COCTUHE-
HUS, ¥ BCe MbICIHMBIe cMecH. Ho Ha ¢wur. 1, uro-
OBl HE CO3/1aBaTh YPE3MEPHON TECHOTHI, JTAHO Me-
CTO TOJBKO HEKOTOPHIM, Hanbosee XapaKTepHBIM
BEIIIECTBaM.

Ilo BepTukanapbHOH ocu TpaduKka HaHECEHa
TeMmreparypa. OJEKTPOCONPOTUBICHHE OT Heé
CHJIBHO 33aBUCHT. B caMbIX jKapKuX CTpaHax TeM-
nepatypa Jo00ro Tela MOJ MPSIMBIMH JTy4aMH
coiaua goxonuT 1o 100°. A B monspHBIX obiac-
TSX B CaMble JIFOTBIC MOPO3bl TEMIIEpaTypa He Ta-
naet Hmwke -70°. B aTHX mpenengax TeMIeparyp
paboTaeT MHOXKECTBO IJIEKTPOTCXHUUYECKHX KOH-
cTpykuuil. Jlpyrue sJIeKTpOTEXHHUYECKHEe Mpuodo-
pBl M amnmapartbl paboTaroT B emé Oojee y3KHX
npejenax TeMmIepaTryp — IpU TeMmIeparypax, Ko-
TOpbIC MHOTIAa HAa3bIBAIOTCS KOMHATHBIMH, T. €. OT
10 no 30°. Ho ecTh u Takue 31EKTPOTEXHHUUYECKHE
YCTPOHCTBA, KOTOpPBIE JIOJDKHBI — BBIICPKUBATH
TEeMIeparypy B COTHH TPalycoB, a HEKOTOpHIC
JOJDKHBI HafgéXHO paboTaTh mpu emé Oosiee BBI-
COKHX TeMIiepaTypax, yacto Beimie 2 000°,

B nepoii vactu rpaduka — 00JacTh MalbIX
VAENBHBIX DIEKTPOCONPOTHBICHUNA. 31ech Tec-
HATCS METAJUTBl. BONIM3M HUX pacnosokuiIack oJi-
Ha U3 Pa3HOBUJIHOCTEH yriepoaa — rpadur.

Kpaiinss mpaBast 4acTh rpaduka — 3TO OYCHBb
BBICOKHE JIICKTPOCONPOTUBIICHHS. 3AeCh pa3Me-
MIAFOTCSl  HEKOTOpBIE  COCAMHEHHS METaJJIOB,
OOJBIIMHCTBO OKHCIIOB. 3/1€Ch K€ MOMEIIaeTcs U
yriaepoa, HO yXe B APYrod pa3sHOBHIHOCTH — B
BUjIC aMa3a. MHOTHE MaTepuaibl MOTIH Obl 3a-
HATH T10 JIBa U JIaxke Oojiee MecTa Ha rpaduke. ITo
T€, YTO CYLIECTBYIOT B Pa3HBIX aJUIOTPOITUYECKUX
(dopmax, KaK, HapUMep, CeJIeH, cepa.

C uW3MEHEHHEM TeMIIEpaTyphl 3JIEKTPOCOINPO-
TUBJICHUE MEHSAETCS Yy BCEX MarepuajoB. Y Me-
TAJIOB U HX CIJIABOB JIIEKTPOCONPOTUBICHUE,
KakK MpaBWIIO, pacTE€T ¢ TeMIeparypoil. MeTaibl
HUMEIOT, KaK TOBOPUTCS, TIOJOXKHUTEILHBINA TeMIIe-
patypHbiii koaddunuent. Ects, npaBa, cruiassl,
KOTOpbIE B HEKOTOPOM HHTEpBAJIC TEMIIEPATyp
MaJI0 MEHSIIOT CBOE 3JIEKTpocolnpoTuBieHue. Ta-
KOB CIUIaB KOHCTaHTaH — 3TO JIPEBHEIPEUECKOE
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dur. 1. 3aBMCUMOCTb COMPOTMBIIEHUS Pa3fiMYHbIX MaTepuarnoB OT TEMNepaTypbl.

CJIOBO 03HAYaeT <IIOCTOSHHBIIN». KoHCTaHTaH —
creruPUUecKuil  AIEKTPOTEXHUYSCKUN  CIUIaB.
Emé GobmmM MOCTOSTHCTBOM DJIEKTPOCOTPOTHB-
neHus oO0jamaeT cruiaB MaHraHwH. [lomoOHBIC
CIUTaBHI MPUMECHSIOTCS B U3MEPUTEIHLHON TEXHUKE
JUTSE I3TOTOBJICHUS ATAJIOHOB CONMPOTHUBIICHUS, IS
N00ABOYHBIX COMPOTHUBICHUA K BOJBTMETPaM M
TaK Ha3bIBAEMbIX IITYHTOB K aMIIEPMETPaM.

Menp U cTanb C TOBBIIIEHHEM TeMIIEpaTyphl
CPaBHHUTEIBHO CHJIBHO  YBEIHYMBAIOT  CBOE
AJIeKTpoconpoTHBIicHUe. [IpoBogUMOCTh cTaH
MIPY HATPEBaHWU OT KOMHATHOW TEeMIEpaTyphl 10
KpacHoro cBeveHus najaaet B 10pas.

JTO CBOHCTBO MCIONB3YeTCS WHOTAA B TEPMO-
METpax COINPOTUBJICHUSA. TOHKHE CTaJbHEIC TPO-
BOJIOYKH 3aKJIaJBIBAIOTCSA B M3Y4aeMbIil 00BEKT, U
[0 M3MEHEHHWIO WX CONPOTHBIEHUS CYyAAT 00 H3-
MEHEHHUH TEMIICPATYPHI.

ITo mepe npubmIKeHUS K a0COTIOTHOMY HYJTIO
— K MHHYC 273° —3JIeKTPOCOIIPOTHBIICHUE BCEX
METAJIJIOB TIOCTETICHHO YMEHBINACTCS, a Y HEKOTO-
PBIX METAJUIOB IMPH OIPEICIEHHBIX TeMIIEPaTypax
ANEKTPOCOMPOTHBIIEHHE PE3KUM CKAYKOM I1aJ[aeT
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70 HEYJIOBHMO MajiOW BEJIMYMHBI. DTO — SIBJICHUE
CBEpXMpPOBOAMMOCTH. Ilpm Hamboilee BBICOKOM
TeMIIEpaType — BCEro JHiib Ha 7/° Bblile adco-
JIIOTHOTO HYJS — CBEPXIPOBOAMMOCTbH HACTYMAEeT
y TaHTana, HuoOus, cBuHUA. Ho 1 3Ta «BBICOKas
TeMIIepaTypa» JIEKUT HUKE TOUKH KUTICHHUS CaMO-
r0 TPYAHO CXXMXKaeMOT0 Tasa renus. TeXHu4IecKoe
HCIIOJIb30BaHUE CBEPXIPOBOJIUMOCTH 3aTPYIHSIET-
csl emé TeM, 9TO MpH OONBIINX TOKAX B CHIIBHBIX
MarHUTHBIX TOJISAX 3TO SIBICHUE FICUE3aeT.

V BelecTB, 3aHUMAIOIIUX MPaByIO YacTh rpa-
¢uKa, UX BBICOKOE DJIEKTPOCONPOTHBICHHUE Maja-
€T C HarpeBOM — OTH BEIIECTBA MMEIOT OTpHIIa-
TENbHBIA TeMIIEpaTypHbIH KoadduuueHt. H3me-
HEHHE CONPOTHUBICHUS TYT HPOUCXOAWT 3HAYH-
TEJIHHO pe3ue, ueM y MetaiuoB. [Ipu HarpeBanuy,
HampuMep, CTEKJa €ro 3JeKTPOCONPOTHBIICHHE
MEHSIETCS] B MIJIJTHOHBI pas.

C TOBBIIEHWEM TEMIEpaTypsl pa3HHLA B
3NEKTPOCOMPOTHUBIEHUSIX PA3IUIHBIX MAaTEPHUAIOB
YMEHBILACTCA.

MMPOBOJHUKN W M3OJIATOPBI. Moxuo
BBIETIUTH JIB€ OOJNBIINE TPYMITBI MaTepHAIIOB. T€,



Yy KOTOPBIX Y/CIBHOE DJIEKTPOCONPOTUBICHUE W3-
MEpSETCSI MUKPOOMaMH, — 3TO HPOGOOHUKU, U Ma-
TepHUabl, UMEIOIINE yISITBHOE DICKTPOCOIPOTHB-
JICHWE BBIIIC MUJUTHOHA METOM, Ha3bIBAEMbBIC U30-
JSIMOPAMU VT OUIIEKIMPUKAMU.

JleneHne BceX OKPYXKAIOUIMX HAC MAaTEPHAIOB
Ha TMPOBOJHUKH M HU30JIATOPHI BO3HUKJIO BIICPBBIC
300eT Hazan. U3UKK TOTO BPEMEHU HUCCIIEI0BA-
JIM DJICKTPU3AIMI0 TPCHUEM M YCTAHOBHIIM, UTO...
SIHTaph, MIEIK, BOJOCH, CMOJIBI, CTEKJIO, Iparo-
IIEHHbIC KaMHH, cepa, Kaydyk, Gapdop He mpoBo-
JST DJCKTPUYECTBA, & METaJUIbl, yrojb, JKUBBIC
TKaHH PacTeHUi, HA0OOPOT, IIEKTPUIECTBO TEepe-
JAr0T.

Ho kak Bcsikas kiaccuuKanys, Tak U 3To Je-
JICHHE BCEX MAaTepUAIIOB HA U30JIATOPHI U MPOBOJI-
HUKH JJIEKTPUUYECTBA OTHOCHTENBHO W HE BCErja
CTIpaBEeJIHBO.

Crexiio, K mpuMepy, PU KOMHATHON TeMIiepa-
Type OTHOCHUTCS K XOPOIIUM H3ojsitopam. Ho mpu
KPacHOM KaJICHHH OHO JIOBOJIBHO XOpOIIO MPOBO-
muT TOK. CTEKIISIHHYIO TAJIOYKy WIH TPYyOOUKy
MOKHO BKJTFOUHTH MOCTIEIOBATEILHO B TIPOBOIA OT
IITETICENsT K OCBETHTENbHOU jamiie. [Toka cTekno
XOJIO/THOE, JIaMIo4Ka He roput. Ho crout momor-
peTh crekino (TOpenkoi, HaupuMep), W JaMITOuKa
3axokércs. CTEKIIO MPOIYCTUT Yepe3 ceOsl TOK.

[IPUPOJIA DJIEKTPUYECKOM IIPOBO-
JUMOCTMU. Tok mpoBOAMMOCTH — 3TO JBHUKCHHUE
3apSDKEHHBIX YacTHI], & TAKUMHU YaCTHUIIAMH MOTYT
OBITh JICKTPOHBI U 3apPSKCHHBIC aTOMBI, T. €. aTo-
MBI, Y KOTOPBIX HEJOCTa&T OJHOTO WM OoJee
JJICKTPOHOB WIJIM, HA00OpOT, MMEETCS H30BITOK
3NIeKTPOHOB. HelTpanibHble aTOMBI OCTAlOTCS He-
MOJIBM)KHBIMU  TIOZ]  JIEHCTBHEM  DJICKTPUYECKUX
CHJI, a 3apsDKEHHBIC YCKOPSIOTCS MPOIMOPIHO-
HAJILHO WX 3apsiy U 0OpaTHO MPOMOPIHOHAILHO
X Macce. DTH 3apsHKCHHBIC aTOMBI HA3bIBAIOTCS
uonamu (ITO-TPEUECKU ITO 3HAYNUT CTPAHHHKAMM).
ATOMBI C HelocTauel AEKTPOHOB — UOHBI T10JIO-
JKUTEIbHBIC, aTOMBI C HM30BITKOM 3JEKTPOHOB —
WOHBI OTPUIIATEIHHBIE.

B Meranmax umeercss MHOTO HE CBSI3aHHBIX C
aTOMaMH DJICKTPOHOB; caMble clabble dICKTpUYe-
CKHE CHJIBI IPUBOJIAT 3TH 3JICKTPOHBI B JIBHKCHHUE.
[TosTOMY METAIBI XOPOIIIO MTPOBOJST TOK M TaKas
MPOBOIUMOCTB HA3bIBACTCS 971€KIMPOHHOLL.

Kpome MeTamioB 37I€KTpOHHOW MPOBOJMMO-
CThIO 00J1aJJaf0T ¥ HEKOTOphIE COCJWHEHHUs, Ha-
MPUMEP CEPHUCTASI ME/Ib.

B crekne, O6ymare, dapdope Takux moaycBo-
OO/IHBIX JIEKTPOHOB NMPH KOMHATHOW TeMIIepaTy-
pe HeT. DTH BEIecTBa MOTYT IPOBOJUTH TOK
TOJIBKO 3a CUET JABMKECHHS UOHOB. MoHHOU nposo-
oumocmouio 00NIagaeT Takke 0ObIYHAS TOBapEHHAS
COJIb U MHOTHE JIPYTHUE MATCPHUAITBL.
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Ects emé BemecTBa Co cmeutantol nposoou-
MOCMbI0 — 3TO Takue, B KOTOPBIX TOK MEPEHOCHT-
Csl M HIOHAMH, U DJICKTPOHAMH.

Korpma BemiecTBO packajieHo, KOTJa OHO CBe-
TUTCSI, MHOTHE W3 €ro aTOMOB MOHHM3HPOBAHBI. B
TaKOM COCTOSIHUW BEIIIECTBO HE SIBIAETCS H30JIs-
TopoM. UeMm MpoyHee XUMHUYECKOE COCIAMHCHUE,
yeMm OoJiee BBICOKAs TeMIlepaTypa HyXHa JUIsl €ro
pa3JoXKeHHsI, TeM JIydllle OHO MOXXET paboTaTh
Kak u3oiaTop. OKUCh aTIOMHUHHS, HATIPUMEDP, MO-
KET CIYKUTh H30JATOPOM TIPH TeMIepaTypax
okojio 1 000°. OkHChIO aTIOMUHHUS H30JUPYIOT
BOJIB()pAMOBBIEC  IOJOTPEBATENN JJII  KaTOZOB
ANIEKTPOHHBIX JiaMil. Ho mpu emé 0osiee BHICOKOM
HarpeBe W STOT Marepwaja MpoBOAUT Tok. [lpwm
O4YeHb BBICOKMX TeMIIepaTypax HeT 3JIeKTphUde-
CKUX HM30JSTOPOB, KaK HET M XUMHUYECKUX COC/IH-
HEHUi, CYIIECTBYIOT OIHHM TOJBKO IMPOBOJHUKH.
[IpaBna, MOBOJIBHO TUIOXWE MPOBOAHHUKH C BBICO-
KHM BJICKTPOCOTIPOTHBIICHUEM.

Ho BepHéMcst cHOBa B 001aCTh KOMHATHBIX
TEMIIEpaTyp.

Bopga o4eHp XOpOIIO OYWIIEHHAS — 3TO MOYTH
m3onstop. Ho mocratouno manmedmmx 3arpsizHe-
HUW, 49TOOBI BOJa CTaja NPOBOAHMKOM. B 3a-
MEp3IIEM K€ BUJE Jlaxe 3arpsi3HEHHas BoJla CTa-
HOBUTCS JIOBOJIBHO XOPOIIMM H30JISITOPOM. MOXK-
HO TIPOKIJIAJIBIBATh TI0 CHETY TOJIBIE BHICOKOBOJIBT-
HBIE MTPOBO/IA M YTEUKH TOKA MOYTH He OyeT.

Bopa ¢ pacTBopéHHBIME B HEl COCAMHECHUSIMU
Ha3bIBACTCS 9aeKkmpoaumom. B anexTponuTax
CBOOOMHBIX 3JIEKTPOHOB HE OBIBAET, @ TOK B DIIEK-
TPOJUTAX MPOBOIUTCS MOHAMU. [loaTOMYy HOHHYIO
MPOBOJAMMOCTh YaCTO HA3bIBAIOT CIIE 21eKMpPOil-
muyeckou nPpo8oOUMOCbBIO.

DNEeKTpOoNuTHIEeCKass MPOBOJUMOCTh BCerja
CBsI3aHa C MepeHocoM BemiecTBa. OTpuIaTenbHbIe
WOHBI JIBIXKYTCSA K TOJOXUTECIHHOMY TIONIOCY —
aHOJy, a TOJIOKUTENbHbIE WOHBI K OTPUIIATEINb-
HOMY TIOJIFOCY — KaToy.

Oxpy>)aronuii HaC MUP B CBOEM €CTECTBEHHOM
COCTOSIHMM — B 3HAYUTENbHOW YacTH MHUpP W30JIA-
TopoB. K HUM OTHOCSTCS BCE Ta3bl, OONBITMHCTBO
TOPHBIX MTOPOJI, CyXast TpEeBEeCHHA.

Bmpouem, Hamo 3amMeTuTh, YTO TIPH OYEHB
BBICOKHX JJIEKTPHUECKUX HAIPSDKEHUSAX Bce 0e3
WCKITIOYCHUS W30JISITOPBI CTAHOBSITCS TIPOBOTHU-
kaMu. B HEX mpoucxonuT npoOoit. CBs3p MEXAY
YacTHIIAMU HapylnaeTcs. B CHIBHBIX 3JIeKTprde-
CKUX TIOJISX HET U30JIATOPOB.

HEIMTPOBOJAHUKKM W HEWU3OJIATOPLL
CymiecTByeT MHOKECTBO BEIIECTB C COMPOTHBIIE-
HHUEM CaHTHMETPOBOTO KyOMKa B IMpenenax oT
CAWHUI[ OM JI0 KHJIOOM. JDJCKTPOTEXHHKA IIPO-
IIUIOTO BEKa OTOpachiBajia MOJAOOHBIE MaTCPUAIIBI.
B TO Bpemsi s3IeKTpPOTEXHHUKA CTPOMJIACH €IIIé
BecbMa rpy0o. Marepuan A0DKeH ObLT WIH XO-



POIIIO TIPOBOUTE DIEKTPUIECKUH TOK MIIH HU30IH-
poBaTh €ro, MHa4Ye OH MPOCTO CUUTAJICS HEdJIeK-
TPOTEXHUYCCKUM.

B xuBOM opraHu3Me HMUPKYIUPYIOT ICKTPH-
yeckue Toku. Ho B HEM HET HU OJTHOM AeTau, KO-
Topasg TpoBOAWIa OBl TOK TaKKe XOpPOIIo, Kak
MeIlb, WU U30JIUpOBaa, Kak ssHTaph. JKuBoit op-
TaHU3M COCTOUT M3 Noaynposoonuxos. OIHUA C
OOJBIINM DIIEKTPOCOTIPOTUBIICHUEM, KaK >KHPO-
BBIC BEIIECTBA, JPYTUE C MEHBIITNM, KaK MBIIIIIHI.

CoBpeMeHHasi 3JIEKTPOTEXHUKA HIMPOKO MPH-
MEHSET TMONYNPOBOTHUKK. KOHTaKT MeTamioB u
MOJTYIIPOBOTHUKOB 00J1a/1aCT CBOMCTBOM BBITIPSIM-
JIATh TIEpeMEHHbIe TOKU. M3 3akucu memnu, u3 ce-
JIeHa CTPOAT BBHIMPSMUTENHN IS 3apSIKH aKKyMy-
JIATOPOB, JJISl IUTAHUS peNie M pagnuoarniaparypsl,
JUTSL U3MEPUTEIBHBIX YCTPOUCTB. PaznmuuHble Kpu-
CTaJUIBl, KaK CEPHUCTBIN CBHHEII, CEPHUCTAS MENb,
KapOopyHA, (HeppOCHIUINI, MPUMEHSIIOTCS Kak
JETEKTOPHI JUIs paauonpuéma. B mocneanue roast
JUTSL CAHTUMETPOBBIX BOJIH, PAJIHOJIOKAIIUN U MHO-
TOKPaTHOW CBSI3M MPUMEHSIOTCS IETEKTOPHl W3
repMaHusl, IMEIoIre 0co00 XOpOoIIre KauecTBa.

KoHTakT MeTamia ¢ moixynpoBOIHUKOM MOXKET
TeHEpUPOBATh DJIEKTPOMATrHUTHBIE KOJeOaHUS WU
YCUIIMBATh DIIEKTPUYECKHE TOKH. BmepBbie 3TO
nokaszan coBeTckuil paauomrooutens O. Jloces
0oJsiee TpUaIATH JET HA3a].

Cxembl AJIs1 U3YUYCHHUS 3aKOHOB
ITOCTOAHHOTO TOKal

Hwxe npuBonstcs ydeOHble mocoOusi, paspa-
O0oraHHble B JICHMHTpAJCKOM paguoKIyOe II0x
pykoBoactBom U. II. XKepebuoBa u mpencras-
nstoIye co00i AEMOHCTPAILIHOHHBIE CXEMBI.

Kaxnas cxema coOpaHa Ha (aHepHOM IIHTE,
BBIKpPAIIEHHOM TEMHO#M (HampuMmep, KOPUIHEBOI)
Kpackod. Ha sToMm mmTe Oenmoil mMacistHOM Kpac-
KO HapucoBaHa NMPUHIMIIHAIIbHAS cxema. JInHuwH,
n300pakaromye JeTalnd W MPOBOJA, UMEIOT TOJ-
mmHy 5—8.mm. Jletanu, BXoasiue B cxeMy, Kpe-
MSITCS HETIOCPEACTBEHHO HAa 3THX MECTax, Iie Ha-
HECEHO WX YCJIOBHOe m3o0pakeHue. Ecnm nmeranp
UMeeT Takhe OONbIINE pa3Mepbl, YTO MOXKET 3a-
KpBIBaTh CBOE YCIOBHOE M300pa)keHHE, OHA MOH-
THUPYETCS PSAOM C HUM U COSAMHHUTENbHBIE MPO-
BOJIa BBIBOJATCS Ha Oeyible TUHUHM CXeMbl. MoH-
Ta)kKHbIE MIPOBOJA, COCANHSAIONINE AeTalIU, OepyTcs
TOJIIUHON B 1—2 MM WM KpPEMATCSA BIOJIb OEJIbIX
JIMHUA TpUHOUNHAIBHOU cxembl. JKenaTenbHo
OpaTh NpOBOAA, MMEIOMIKE Oy WIH KENTYIO
XJIOPBUHUIIOBYIO U30JISLHIO.

1Y‘{C6HO-HaFH${,Z[HBIe nmocobusi, I'ocaHepromsuar,
1949.
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3AKOH OMA. B cxeMmy BXOmSIT TpU IMPOBO-
JIOUHBIX CONPOTHBICHUA B 12, 24u 60 om, Kaxmoe
U3 KOTOPBIX MOYKHO BKITIOYaTh OT/AEIBHO C MOMO-
mipto mrencess (pur. 1u 2), MuwnirammnepMeTp Ha
500ma, peocrar ¢ conporuBicHueM 50om mis
pEryIUpPOBAHUST CHIIBI TOKA B IIETTH U BOJBTMETP
co mkanoit Ha 106. K crnenuanbHeIM 3a)KHMaM
MPUCOCTMHSACTCSI aKKYMYJSITOp C HAalpsDKEHHEM
6 6.

68 &
- +
®ur. 1. Cxema 4EMOHCTPALMOHHOIO LWmMTa
“3akoH Oma”.

ConpoTHuBiieHUsT U3TrOTOBISIIOTCS U3 IIPOBOJIO-
KM, HAMOTaHHOH Ha IPSAMOYTOJIbHbIE KYCOUYKH Ka-
KOTO-TH00 HW3O0JSIHOHHOTO MaTepuana. MoxHO
BbIpE€3aTh TAaKKE M3 JIMCTOBOTO I'€THHAKCAa WU
TEKCTOJIUTA 3WUr3aroo0pasHbie (UTYpHI, HU300pa-
YKAaroIie COMPOTHUBJICHUS, 0OMOTATh MX MPOBOJIO-
KOH, 3aKkpacuTh Oelloi KpacKoil W YKpemuTh Ha
LIUTE.

3akoH Oma

®ur. 2. O6WUN BUA OEMOHCTPALNOHHOIO
wmTa “3akoH Oma”.

SRR

WzmeputensHble TpubOpsl OepyTcss 0OBIYHOTO
LIUTOBOTO THIA MAarHUTORJIEKTPUYECKOH cucTe-
Mmbl. JKenmatenpHO, YTOOBI OHM OBUTH OOJBIIOTO
pasMepa. Peoctat MOXeT OBITH JIF0O0OTO THIIA.



CxeMa TO3BOISIET MPOM3BOJWTEL CIIEAYIOIIUC
JIEMOHCTpPAIINH.

Y CTaHOBUB PEOCTATOM MO BOJBTMETPY HAMps-
*eHue 6 6 U BKITIOYast COMPOTUBIICHHSI Pa3InIHbBIX
BEJIMYMH, MOXHO TIOKa3aTh, YTO CHJIA TOKA M3Me-
HsETCS 00paTHO TMPOMOPIHOHAIBLHO COMPOTUBIIE-
HUt0. MI3MEHss TOK ¢ TIOMOIIBIO peocTaTa MpH He-
W3MEHHOW BEJIMYMHE CONPOTUBIIECHUM, MOXKHO IO-
Ka3aTh, 4YTO HANpPSHKEHUE U3MEHSETCS TPSMO TIPO-
MOPIIMOHATIBHO CHJIC TOKA WM YTO CHJIa TOKa
MPSIMO TIPOTIOPIIHOHANIEHA HATPSDKEHHIO, a TaKKe,
YTO BEJIMYHMHA CONMPOTUBJICHUS PaBHA OTHOIICHUIO
HaTPSHKCHUS K CHJIE TOKA.

IMOCIEJOBATEJIBHOE  COEJAMHEHUE
COITIPOTHBJIEHUI. Ha mmuTte CMOHTHPOBAaHBI
TPH IPOBOJIOYHBIX conpoTusicHus B 4, 8u 12 om
(dur. 3); kaxmoe M3 HUX MOAKIIOUCHO K IITEI-
cenbHBIM THE3AM. CONMPOTHBICHHUS MOTYT OBITH
COCJIMHEHBI MEXIy COOOH IOCIeOBAaTEILHO C
MOMOIILI0 KOPOTKO3aMKHYTHIX IITEICEILHBIX BHU-
sok. Ha 1ocke CMOHTHPOBAHBI, KPOME TOTO, MHJI-
nuamnepmeTp Ha 500 ma u BonmpTMerp Ha 10 6,
CHaOXKEHHBIC JJIMHHBIMH IIHYpaMu, 3aKaH4YHd-
BAIOIIMMHUCS OJMHAPHBIMHU IINTETICEITBHBIMU BHUJI-
kamu. [IuraHre cXeMbl IPOU3BOAUTCS OT aKKYyMY-
JIATOpa ¢ HaIpsHKeHHEM 6 6.

®ur. 3. Cxema 4EMOHCTPALMOHHOIO LWmMTa
“lMocnepoBartensbHoe coeauHEHWe
COMpPOTUBNEHUN".

Bximtovass MHIITHAMITEpMETP B pa3indHbIC y4a-
CTKHM LIETIH, MOXKHO TIOKa3aTh, YTO TOK B IIEMH OY-
JeT Be3le OAWHAKOBbIA. [lomkiodass BOIBTMETp
KO BCEW LMW WIM K Pa3IUdHbIM €€ ydacTKam,
MOXXHO IPOJICMOHCTPHPOBATh, YTO IIOJIHOE Ha-
NpsDKEHHE MCTOYHUKA TOKA PaBHO CyMMe MaJeHU
HaNpsODKEHU Ha OTHENbHBIX YYacTKaxX UeNH M
pacrpesenseTcs MeXIy HUMHU MPOTIOPIUOHAIEHO
BEJIMYMHAM UX COMPOTHUBIICHUH.

MMAPAJUJIEJIBHOE COEJUHEHUE COITPO-
TUBJIEHUM. Dta cxema comepx uT B cebe TpH
npoBoJo4HbIX conpotusineHus B 20, 40u 120 om
(¢ur. 4 u 5), BompT™eTp Ha 10 6, MUIITHAMIED-
metp Ha 500ma, cHaOKEHHBIE THOKUMU IITHYPaMHU
C OOMHApHBIMH BHJIKaMu. C MOMOIIBIO JBOMHBIX
KOPOTKO3aMKHYTBIX BHJIOK B CXEMYy MOTYT OBITH
BKITIOYEHBI 3TH TPH COMPOTHBIICHUS B PA3INIHBIX
KOMOMHAIIMAX.
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¥ 500 ma
120 oM
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®ur. 4. Cxema EMOHCTPALMOHHOIO LWMTa
“INapannensHoe coeanHeHne
COMpPOTUBNEHNI".

[NMoxxkirouast BOABTMETP K JIOOOMY COMPOTHB-
JICHUMIO M K 3aKMMaM MCTOYHHKA TOKA, MOXHO I10-
Ka3aTh, YTO MPHU MAPaICIIbHOM COCIUHCHHH CO-
MPOTUBJICHUN HANpPSOKEHUE Ha BCEX Mapajuieib-
HBIX BETBSX OyAET OJWHAKOBBIM. BKirodas jxe
MUJUTHAMIICPMETP MOOYEPENHO B Pa3IMUHbBIC BET-
BA U B OONIYIO IICMb, MOKHO MPOJESMOHCTPHUPO-
BaTh NepBhIi 3akoH Kupxroda, a takke TO, 4TO
o0Imuii TOK B IEMU JETUTCS MEXTY BETBIMHU 00-
ATHO TPOTIOPIIMOHAIEHO WX COMPOTHBIICHUSIM.

lMapannensHoe coeduHeHue conpomusieHull

procecns

SRR R 7

@ur. 5. O6WuN BUA OEMOHCTPALNOHHOIO
wwuTta “lMapanneneHoe coeguHeHne
COMpPOTUBNEHUN".

MOoKHO TakXe IMOKa3aTh, YTO BKJIIOYEHHE Ma-
paJUIeTbHBIX BETBEH yMEHbIIAeT o0Iee COMpo-
TUBJIGHUE LIENIM U YTO TOK IIPU ITOM yBEIMYUBa-
eTcsl.



1
CKOJIBKO BOJIBT B CETU?

Crpannsiii Bompoc! — MOXeET cKas3aTh 4YHTa-
Tenb. Becem m3BectHO ckoibko: 1206. A eciu To-
BOPUTH COBEPILEHHO TOYHO, TO 127 6.

Tax i 3107

Mp&1 ¢ BamMu coOpay BEITIPSIMHUTENb IO CaMOM
MPOCTOM cXeMe, OHa Mmoka3ana Ha ¢ur. 1. B cxeme
HeT TpaHc(hopMaTropa, HET HUKAKOTO TOBBIIICHUS
HarnpspkeHus. [103ToMy MBI BIIpaBe OKUJIaTh, YTO
HaTpSHKCHHE Ha BBIXOJC BBIIPAMHUTENS, pabo-
Taromero 0e3 Harpys3kd, OyJIeT paBHO HampshKe-
HUIO ceTH, T. e. 1276.

BrinpsimuTens BKIIOYEH B ceTh. bepéM BbICO-
KOOMHBIN BOJITMETP TIOCTOSSHHOTO TOKa W IPH-
COC/IMHSIEM €T0 K BBIXOJHBIM 32)KUMaM BBITIPSIMU-
tejsi. BonpTMeTp mokasbiBaer ...179g!

Otkyna B3sutuch 3t 1796? Moxet OBITh B ce-
TH TOJYYWIOCh CIlydallHOE TMepeHaIpsKeHUE.
Benn ObiBaeT WHOTZA, YTO OCBETHTENBHBIC JaM-
MTOYKH TOPSAT YPE3MEPHO SIPKO, TOPSAT C ABHBIM TIC-
pekanoM. [lompoOyem I IPOBEPKU OCTOPOIKHO
BKJIFOUUTH B CeTh 127BOJIBTOBYIO DJIEKTPOILIUTKY
(¢ur. 2).Kak ona Oymer HaKaIMBaTHCA?

our. 1

our. 2.

Brmounnn. Hukakux HaMEKOB Ha TepeKal.
[MnuTKa HOPMAIBHO CBETUTCS OPAHKEBO-KPACHBIM
HakanoMm. CyJisl 10 Hakayly TUIMTKH, B CETH HOP-
MasibHOE HampsbkeHue 1273.

OTkyna *e B3sJI0Ch TaKOE BBICOKOE HAIPsIKe-
HUE Ha BBIXOJIC BBHITIPSIMUTEIIS ?

[MompoOyem IS TPOBEPKH H3MEPUTH €O
npyruMm crocoooM. CobepéM cxeMy MOCTHKAa U3
BBHINPSIMHTENILHBIX 3JIEMEHTOB W TPUCOCAHHUM K
HEW Hall BBICOKOOMHBIM BOJIBTMETP, KAK IIOKa3aHO
Ha ¢ur. 3. TmaTeasHO MPOBEPHUB CXEMY, CHOBA
BKJIIOUaeM e€ B ceThb. [lonydyaeM HOBYIO muppY ...
114e.

DTO CTAaHOBUTCS 3aHUMATENBbHBIM. UTO HU U3-
MepeHue, To — HoBas nudpa. Mcnsitaem emié oaHy
cxemy. MBI TOJIBKO YTO TIPOM3BOAMIA H3MEPCHHE,
MOJIB3YSCh ABYXMONyNEpHoHON cxemoit (dur. 3);
cobepéM Temepb OTHOMOIYHNEPUOAHYIO CXEMY
(dur. 4) BEIIPAMITEHHSL.

!B.B. Enrorun, «Paguo», 1947 Ne 1.
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CoOpanu, mOpoBepWIH, BKIIOYWIH... 576!
Crpenka BOJNILTMETpA HE KeJaeT JBUTATHCS Jallb-
e, HO Hallla KOHTPOJIbHAS TUTUTKA MPOJOJKAET
HaKaJTUBaThCsl HOPMAJTBHO, BKIFOUEHHAS JIIS TIPO-
BEPKH JIAMIIa TOKE TOPUT C OOBIYHOMN SIPKOCTHIO.

Uro xe Ham octaércs nenath? IlompoboBath
pa3Be BKIIIOYUTH HAIl BOJLTMETP MPSIMO B CETh.
Ero mkana paccuurana Ha Hanpsbkenue 10 500,
[MO3TOMY €My He CTpaliHbl Hu 127 6, HU naxe Te
nono3putenbHbie 179 ¢, KOTOpBIE, MONYYUITUCH Y
HAC TIpU TIEPBOM H3MEPEHUH.

Ho BonbTMeETp, BKIIIOUEHHBIHN B CETh, ... HUUETO
He Mmoka3biBaeT. Ero cTpenka mpomoinkaeT CTOATh
IPOXKUT» OKOJO HYISA

Ha HyJe, BEpHEE OHa

(¢ur. 5).
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owur. 4.

owur. 5.

Wtak MBI TpowW3BeNd TATh MOMBITOK DPa3Idd-
HBIMH CTIOCOOAMHU OTIPEACTUTh HANPSHKEHHE CETH
W TIONYYWIM TISITh Pas3HBIX pe3yibratoB. 179 s,
1276, 1146, 576 1 ... HyJIb — ApOXKAIIKMK HYJIb. 1
MBI C TIOJTHBIM TIPAaBOM MOXKEM 3a7aTh cebe CHOBa
TOT K€ BOMIPOC, C KOTOPOr0 MBI Hauajau, KOTOPHIH
Ka3aJcsli TAKUM TMPOCTBIM U KOTOPBIM TaKk HEOXKHU-
JTAHHO ¥ CTPAHHO OCJIOKHHJICS.

CKOJIBKO K€ B KOHIIE KOHIIOB BOJIBT B ceTH?!

[MEPEMEHHbBIN TOK. Mai 3HaeM, 4TO B Ha-
e OCBETUTEIBHOMN CETH TEUET MEPEMEHHBIN TOK.
Uto XK€ MpEencTaBiIIeT COOOM ATOT MEPEMEHHBIN
TOK U IIOYEMY OH TaK Ha3bIBACTCS?

B ceTu nmocTostHHOTO TOKa JEHCTBYET BCE Bpe-
Ms OIHO M TO K€ IMOCTOSIHHOE HampsbkeHue. B ce-
TH MEPEMEHHOI0 TOKa, KaK MOKa3bIBa€T caMoO Ha-
3BaHUE, HAIpsHKEHUE HEMOCTosHHO. OHO Hempe-
PBIBHO M3MeHseTcs. B kakoi-TO MOMEHT BpeMEeHU



B CETH HET HHUKAKOTO HAIPSHKCHHS, HAMPSHKCHUE
paBHO HyIIO. B cienyronuit MOMEHT HanpsKeHUe
MOSIBJIACTCS, BO3PACTacT, JOCTUTACT KaKOW-TO
HauOOJbIIEH BEJIMYUHEI, 3aTEM, YMEHBIIIAACh, Ta-
JlaeT JI0 HyJisl, CHOBa BO3HHKAET, HO yXKe C MPOTHU-
BOIIOJIO)KHBIM 3HAKOM, OISITh JIOXOJHUT JIO MaKCH-
MyMa | T. 1.

B cooTBeTcTBHM ¢ 3THM W3MEHSETCS U CHIIA
TOKa B CETH. B OT/IeNbHBIE MOMEHTHI B CETH HET
TOKa, TOTOM OH BO3HHKACT, IOCTUTACT MAKCHMY-
Ma, YMEHBIIIaeTcs, T0X0oauT 0 Hyis. [locme atoro
TOK CHOBA IOSIBIISICTCS, HO BCIIEJICTBUEC U3MEHECHUS
MOJIIPHOCTH HATNPSDKEHUS CETH OH TEYET YXKE B
00paTHOM HaIIpaBIICHUH.

OTH M3MEHEHHs BEJIMYMHBI HANPSDKEHUS U TO-
Ka He XaoTHYHbl. OHH TIPOUCXOJAT MO CTPOTO OII-
penenéHHOMY 3aKoHY. XapakTep W3MEHEHUH ToKa
W HalpsDKEHWST MOXKHO HW300pa3uTh rpaduvecku
KPHUBO#, Ha3bIBaeMoil curycoudoi (pur. 6). Takas
MMEHHO KpUBasl MOSIBIIICTCS HA 3KpaHe dJICKTPOH-
HO-JTy4eBOU TpyOku ocrmiuiorpada mpu HCCiaeno-
BaHUH MIEPEMEHHOTO TOKA.

+U
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Um
I
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our. 6.

CrpouTcs 3Ta KpuBas Tak.

ITo BepTHUKaIbLHON OCH OTKJIAJIbIBAETCS BEJU-
YMHA HANPSOKEHHS 4 WIM TOKa i, a 10 TOPHU30H-
TanpHO# — Bpems t (pur. 6). Kaxnas touka kpu-
BOH OYyJIET COOTBETCTBOBAThH OMPEICIEHHOMY 3Ha-
YEHUIO HAMPSDHKEHUS MWW TOKA B JAHHBIA MOMEHT
BpeMeHH, Hampumep U wim t,. DT oThenbHbIC
3HAUYCHUs TMEPEMEHHOTO HAIPSDKCHUS WM TOKa
Ha3bIBAIOTCA M2HOBEHHbIMU W 0003HAYAIOTCS CO-
OTBETCTBEHHO U, U, (wm i1, ip). Hambompimme
(MakcuMalbHbBIC) 3HAYCHHUS HAMPSKCHUS U TOKa,
KOTOPBIX OHH JOCTUTAIOT JBAXIHI B TEUCHHUE TTOJT-
HOTO Tiepuona I CBOETO M3MEHEHUs, Ha3bIBAIOTCS
AMAAUMYOHLIMYU VITA MAKCUMAIbHBIMU 3HAYCHYSI-
mu. Onu odo3Havarotes Uy 1 |,

MbI BUJUM, UTO HaNPsDKEHUE U TOK B CETH BCE
BpeMs MEHSIOT CBOIO BeiamuuHy. [lodemy ke MBI
BCE-TaKM BEIpa)kacM HATPSKCHHUE CETU IEPEMCH-
HOTO TOKa OmpeneneéHHor Iudpoii, ToBops, UTO
HamnpsbKeHue cetd paBHo 127 wmu 22067

W nocTosiHHBIN TOK, ¥ MEPEMEHHBIN TOK Mpo-
M3BOJAT PabOTy, HampuUMep, MOTYT HaKaJIWBaTh
HUATh OCBETUTCIIHFHOW JaMIIBI, CIHUPAb DJICKTPO-
TUTATKY U T. . MBI MOKEM JIETKO ONPECIUTh pa-

46

00Ty, KOTOPYIO IPOU3BOJUT TOCTOSHHBIA TOK C
HampsbKeHueM, ckaxkeM, 127 ¢. OueBuaHo, OyAeT
yI00OHO CpaBHHMBATh pa0OTy MEPEMEHHOTO TOKa C
paboTOl TOCTOSTHHOTO TOKA. 3HAYCHHS IMOCTOSH-
HOTO HANpPSDKEHUSI U TOKa, KOTOPBIE TMPOU3BOJISAT
Takylo ke padoty, addekr, melcTBue, Kak U He-
KOTOpBIC TIEPEMCHHBIC HANPSKCHHSI W TOKH, Ha-
3BIBAIOTCS 9P@DEKMUEHbIMU WU OelicmeyIouuMu
3HAYCHUSIMH JAaHHOTO TIEPEMEHHOTO TOKA.

BenmuunHa neHCTBYIOMIETO 3HAYCHUS HaMpS-
xeHust U mepeMeHHOro TOKa, KOHEYHO, MEHBIIS
aMILTUTYTHOTO 3HAYCHHS, OHA OIPEJEIIIETCS Clie-
JYIOIIIUM COOTHOIIICHUEM:

_Un _
U = - 0,7U,,

CooTBeTcTBeHHO € 3THUM 3(exkTuBHOE 3HAUeE-
HHE TIEPEMEHHOT0 TOKa

N
I =2 - 0,71,

W3 3TUX COOTHOLIEHU MBI MOKEM y3HATh, 4e-
My paBHBl aMIUIUTYIHBIC 3HAUCHUS HAIMPSKCHUS
WU TOKa, €CITM HaM W3BECTHBI UX NEHCTBYIOITHE
3HadYeHHsA. Hampumep, aMIUIMTyAHOE 3HAYCHUE
HaIpsKEHUS

U, =v2U = 1,41.

Ecnu neficTByromiee 3HAYCHHWE HAINPSHKCHUS
MEPEMEHHOr0 TOKa paBHO 127 B, €ro aMmIuiuTy-
HOE 3Ha4YeHHUE OyAeT paBHO:

Un=141.127 = 1789.

JT0 — Ta camas BEIMYHHA, KOTOPYIO MBI TIOTY-
YU, U3MEpss HANpsOKEHHE Ha BBIXOJNE BBITIPS-
MUTENIA B TIepBOM ciiydae. Temepr oHa HaM IIo-
HATHa. CrilaXXuBaromuid KOHIEHCATOP BBITPSIMH-
TeAs B MOMEHTHI aMIUIUTYJHOTO 3HAYCHHS Ha-
MpSDKEHUSL CETH, €CTECTBEHHO, 3apsbKaeTcs 10
3TOTO HAMNPSHKEHUS, Pas3psIuThCS Ke OH HE MO-
KET, TaK KaK Harpy3Kkd y BBIIPSIMUTENS HET, a
paspsKaTbesi Ha CeTh KOHICHCATOpP HE MOXKET —
KEHOTPOH BBIPSAMHUTENS 00JalaeT OJHOCTOPOH-
HEW MPOBOAUMOCTEIO. VIMEHHO 3TO aMIUIUTYAHOE
3HAYCHHE MMOKA3bIBACT BHICOKOOMHBINA BOJBTMETP,
KOTOPBIH, MOTpeOsise KpaliHe Mallblii TOK, HE yC-
MeBaeT paspsanuTh KOHJAEHCATOP 0 HACTYIUICHHS
CJICYFOINEr0 MAaKCUMYMa HaIPSKCHHUS.

OOBIYHO MBI UMEEM MpEICTaBICHUE TOJIBKO O
JIEUCTBYIONIEH BEIMYMHE HANPSKEHUS CETH IIOo-
TOMY, 9TO OOJBITHHCTBO H3MEPHUTEIBHBIX MPHUOO-
POB TpaiyupyeTcsi M IOKa3blBa€T HMMEHHO 3TO
3HaueHune. M ecnu OBl MBI MapajyieNbHO IUIATKE
BKJIIOYMJIM BOJIBTMETP MEPEMEHHOTO TOKa, TO OH
rokaszan 0w 127 6.

Ho Bo MHOTHX ciiy4asix HeNb3s 3a0bIBaTh U 00
aMIUTATYTHOM €ro 3Ha4ueHnu. Hampumep, KOHICH-



carop, BKIIOUYEHHBIM B CETh MEPEMEHHOIO TOKa,
MEePUOANYECKN UCTIBITBIBAET HATIPSKEHUS, pAaBHBIC
aMIUTUTYIHBIM 3Ha4YeHusM. [lo3TomMy MBI HE MO-
JKEM BKJIFOUHTH B CETh C HampshkeHueMm 127 6 koH-
JeHCcaTop, pPacCUMTAaHHBIM Ha HaumOoJbIee Ha-
npspkenue B 150 6. AMILIUTYAHBIC 3HAYCHHUS Ha-
NpsOKEHUsT B 9TOM ceT Oyayt mpocturate 1796, n
KOHJIEHCATOp, KOHEYHO, OyAeT MPOOHT.

ITouemy ke B Haieil TpeTbeit poserke (pur. 3)
okasasoch He 179 u He 127 6, a Tonbko 114 67
Uto 3T0 3a TpeThe 3HAYCHHUE HATIPSIKCHHUS ?

DTO 3HAYCHUE HA3BIBACTCS CPEOHUM.

CpenHee 3Ha4YCHHE IEPEMEHHOTO TOKa ©CTh
3HAYCHHE HEKOTOPOTO MOCTOSHHOT'O TOKA, PaBHO-
[IEHHOTO JTaHHOMY NepeMEHHOMY TOKY, HO HE IO
MPOM3BOANMON padoTe, a MO KOJIHYECTBY AJIEK-
TPUYCECTBA, MPOXOJAIICTO Yepe3 MOIMEpPeyHoe ce-
YeHre TmpoBojaa. /s HaxXOXACHHUS BEIHMYUHBI
CPeIHEero 3Ha4eHWs TOKa MBI MOXKEM IMOCTPOUTH
MPSIMOYTOJILHUK, PaBHOBEJIMKHNA TUIOIIATH, OYep-
YyeHHOU cuHycouaoi. OCHOBaHUE €ro paBHO MO-
JyTIEpHOAyY, a BBICOTA MpencTaBisieT co0oil Bemu-
YUHY CPETHETO 3HAYCHUS TOKA. DTO HILTIOCTPHUPY-

et ¢ur. 7
+/]\

\ I
\ 7
\ /
-1 N7
[ByxnonynepuogHoe BbinpsaMeHne
owur. 7.

CpenHee 3HaueHHWE TOKA WM HANPSDKEHUS
MOJXHO BBIYHCIUTH, UCXOJSl M3 BEIMYUH aMILIU-
TYIHOTO WJIU JICHCTBYIOIIETO 3HAYCHUSI.

CpenHee 3HaUCHUE HAMPSDKEHUS, KOTOPOE MBI
0003HauUM Ucp, AN OOHOTO TMONYTIEPHOA CHHY-
COMJATEHOTO IMEPEMEHHOTO TOKa PaBHO!

U, =0,64J,umu U, = 0,9.

Orcrona ciemyer, 9To

Un=15U,unU =112,

B nokasanHo# Ha (ur. 3 cxeme BBITPSIMIISIOT-
cs 00a mosynepuojia nmepeMeHHoro Toka. OTKIo-
HEHHE CTPEJKH MarHUTOAIEKTPHYECKOTO prudopa
MPOTOPITUOHATBHO CPETHEMY 3HAUCHUIO TOKA WIIH
HanpspkeHusi. [1o TonbKo YTo MpUBEAEHHBIM (hop-
MyJiaM HETPYIHO IOJICYHTATh, YTO CpEJHEe 3Ha-
yeHue HanpspkeHus Oynet paBHo 114s6.

MOXHO CHPOCHUTBH: TIOYEMY K€ B HAIIeM Iep-
BOM cllyyae BOJBTMETp mokasan 1796? D1o 00b-
SICHSIETCS TOJILKO TEM, YTO y BBIIPSIMHUTENS, U30-
Opaxénnoro Ha ¢ur. 1, Ha BBIXOJIC UMEETCS KOH-
JICHCATOP, KOTOPBIN 3apspKaeTcs A0 aMIUIATYTHO-
ro 3HaYeHHS, a B cxeMe (Qur. 3 KOHJeHCaTOpa HeT.
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Cxema ¢ur. 4 oTinyaercsi OT CXEMbI (DuTI.
TEM, YTO B HEW BBIMPSIMIISIETCS OJMH MOJTYIIEPHOT
(¢ur. 8), a e aBa. [TosTOMy B UTOTE Yepe3 MpH-
00p TPOXOJUT BJBOE MEHBINUN TOK, YeM TpH
JBYXIOJIYTIEPUOIHOM BBIIPSMIICHHH, M €r0 MOKa-

3aHHE MMOTYYaeTCs BABOC MCHBIIINM, PaBHBIM 57 6.
+1

_I \\__/I
OpgHornonyneprogHoe BbINPSAMITEHNE
our. 8.

Ecam, makower, Ham mpuOOp, MOCTPOSHHBIH
IUIE U3MEPEHHsI TMOCTOSIHHOTO TOKAa, BKIIOYHUTH B
ceTb mepeMeHHoro Toka (dur. 5), To OH HHYEro He
MoKaxkeT. B 3ToM citydae ero crpenka JODKHA B
TaKT ¢ U3MEHEHUSIMH HANpPaBJICHUSI IEPEMEHHOTO
TOKa OTKJIOHSTHCS TO B OJIHY, TO B IPYTYIO CTOPO-
Hy, HO OHa HE YCIIEBaeT CJeNaTh 3TOr0, TaK Kak
n3MeHenus: npoumcxomsat 100 pa3 B cexyHay
(50 mepuonoB), ¥ (aKTHYECKH CTpPENIKa TOJBKO
JPOKUT, KONEOISICh OKOJIO HYJIS.

Kak >xe Hy’KHO OTBETHThH Ha TOT BOIIPOC, KOTO-
PBIH CTOHT B 3arojIOBKE CTaThU: CKOJBKO BOJIBT B
cetn?

B cetu nepeMeHHOIro TOKa HET ONPEACIEHHOTO
HanpsDKeHUs,, OHO Bc€ BpeMs m3MeHsiercs. B ot-
JeNTbHBIE MOMEHTHI B 3TOW CETH BOOOIIE HET HHU-
KaKoro HarpsbkeHHs. Eciu MpHKOCHYThCS K MPO-
BOJIAM CETH, TO «yAapuT» Hanpspkenue 1796 (am-
TUTITY 1), €CIHM BKIFOYUTH MAsUIbHUK, TO OH OyAeT
HarpeBaThCs TakK, KaKk OH HarpeBaeTcs B CETH IO-
CTOSTHHOTO TOKa ¢ HampspkenneM 127 ¢ (meiict-
ByIOIllee 3HAueHWe) H T. 1. [loaTOMy Ha Haml Bo-
MIPOC HEIB3S OTBETHUTH TOJNBKO OTHON mudpoii, 6e3
OTIPEICIICHHS.

YrtoObl OBITH TOYHBIM, MBI JOJDKHBI CKa3aTb:
NeicTByIoNee HanpsbkeHue cetu 127 6. Moxkem
CKa3aTh HMHaYe: aMIUIUTYJHOE 3HadeHWe e€ Ha-
npspkeHus 1796. 1o OyneT OHO U TO K€, HO TaK
Kak paboTa TOKa ONpenenseTcss ero ICeHUCTBYIO-
MMM 3Ha4YeHHEM, TO TPHOOPHI HAO PACCUHTHI-
Bath Ha 127 ¢ u TpaHchopMaTOp NPUEMHHKA, ITH-
TAIOMIETOCsl OT 3TOH CETH, TOXKE MOJDKEH OBITh
BKIIFOUEH Ha 127 6.

Bce ykazaHHbIE COOTHOIIEHHS Pa3IMIHBIX
3HAUCHUH HaNpsDKEHHs OyIyT JCHCTBUTEIBHBI U
JUIL CETH TEPEMEHHOr0 TOKa C JIIOOBIM JIPYTHM
HanpspkeHueMm. Hampumep, aMIumMTyJHOE 3Hade-
Hue HanpsbkeHus B 220B0ibTOBOW ceTd OyzAeT
310s.



JIeHCTBYIOIIMI MaKeT

onl
“Pe3oHaHC HaNPSKEHUI

Haznauenne 3TOro mMakera 3akioyactcsi B Jie-
MOHCTpaIiu: 1) siBJIeHHs pe30HAHCA HATPSUKCHUH;
2) sBNcHUH, HAOMIOJAEMBIX TIPU PACCTPOMKE 1IN
LC B 00e cTOpoHBI OT pe3oHaHca; 3) OIHOTO U3
METOIOB JIOCTH)KEHUS pe30HaHCA.

Breurnuii Buj MakeTa rpencTaBieH Ha ¢ur. 1.

Ha nmemoHCTpanuoHHOW TMaHeNIn CMOHTHPOBA-

HBI. KaTyIIKa WHIYKTHBHOCTH, TPU KOHJEHCATOPA
C MepeKITIYaTeIeM | JIaMIoyka (HHIMKATOp TO-
Ka), COCTaBJISIONINE MOCIEIOBATCILHYIO IICTb.
BriHeceHHBIE U3 feTanell aKTUBHOE COIPOTHUBIIEC-
HUe TipoBoja R, ¥ aKTHBHOE COMPOTHBIICHHE, JK-
BHUBAJICHTHOE MOTEPSAM B JUANIEKTpHKaX, R, 00o-
3HAaUYeHBI cxemaTthdecku. K 3axxumaMm HCTOYHHKA
noakiouéH BobT™MeTp Vi Ha 140B, K KaTyIIKE U
KOHJICHCATOPY — JIBa OJTMHAKOBBIX BOJBTMETpa V>
u Vs Ha 600s.
OOmue hopMyJibl BBITIOJHEHBI, KAK U CXeMa, TEM-
HOKOPHYHEBOU KpacKoit, GOPMYIIbI, OTHOCSIITHECS
TOJIBKO K YCIIOBUIO pPe30HaHca, — KpacHoi. Dazo-
BbIC COOTHOIIICHHS B WHIYKTHBHOM U EMKOCTHOM
Yy4YacTKax IENH MOSICHEHBI JIBYMsI IIBETHBIMHU Tpa-
¢uxamu. IIpoBoma xontypa LC o6o3HaueHbl Ju-
HUSIMH CTaHAApPTHOW TOMmuHBl (7. MM), TIpOBOAA
BOJIETMETPOB — TOHKUMH (3 M).

! B. K. Jlabyrun, Harmsguele mocoOus M0 paguo-
TexHuKe, ['ocanepromsnar, 1949.

KPATKUE METOAMYECKHUE YKA3AHUSI.
[Ipu ucronp30BaHUM MakKeTa Ha 3aHATHAX HYKHO
MMETH B By CJICIYIOIIEE:

1. VyacTku nenu ¢ WHAYKTUBHOCTBIO U EMKO-
CThIO, K KOTOPBIM TIOAKIIIOUYEHBI BOJIBTMETPHI,
MPENICTABISIIOTCS KaK YICTO peakTUBHBIE. Bee ak-
THUBHBIC MTOTEPH 0003HAYCHBI SKBUBAJICHTHBIM I10-
CJIeIOBATEIHHBIM COMPOTHBICHHEM R, mMeromum
BEIMYMHY, 3HAYUTEIFHO MEHBIIYI0 PEaKTHBHBIX
COCTaBJISIONIMX COMPOTHBIICHUSI IIETH, YTO TTO3BO-
JIIET TPU JEMOHCTPAIUU Pa0OTHI CXEMBbI MPEHEO-
pedb €ro HaIMYMEeM B IMONOXKEHUAX Xc > X, "
Xc < X_. O1oT npuém o0reryaetT yCBOSHUE TIPOUC-
XOJSIIMX B CXEME SIBJICHUH U MaTeMaTHYeCKOe
000CHOBaHHUE UX.

2. JIeMOHCTpUpPYST HACTPOHKY IEMd CMEHOMH
KOHJICHCATOPOB, HEOOXOAMMO MOSICHUTH, YTO 3TO
OJIMH 13 TPEX BO3MOXKHBIX CTIOCOOOB JTOCTIKEHUS
pe3oHaHca, 100 ycinoBrue Xc = X MOXKET ObITh BBI-
MOJIHEHO TIPY TIOMOIINY W3MEHEHHS X, T. €. U3Me-
HEHUEM WHAYKTUBHOCTH TPU MOCTOSSHHOM KOHJIC-
HCATOpe WM U3MEHeHHeM @ = 2zf, T. €. 4acTOThI
MUTAIOIIETO UCTOYHHKA MPH MOCTOSHHBIX L 1 C.

3. BriepBbie MakeT IEMOHCTPUPYETCS MPU U3Y-
YEHUHU SIBJICHUS pe30HaHca HamnpsbkeHud. B ganb-
HEeHIIeM, TPU M3YYCHUH DPAa3NHYHBIX PaTHOCXEM,
OH WCIIOJIB3YETCS IS MOSICHEHUS pa0OThI TOCIIe-
JIOBAaTEIBHBIX KOJIEOATEILHBIX KOHTYPOB.

PE3OHAHC HAMPAXXEHN

Koeada yacmoma 3.0.c. pasHa cobCcmeeHHol Yyacmome KoHmypa,
COCMasIeHHO20 U3 8KITIOYEHHbIX nocnedosamesibHO EMKOCMU
U UHOYKmMusHocmu, Hacmyrnaem pe3oHaHc HanpsxeHul. OH
Xapakmepusyemcs 3HayumernbHbiM 803pacmaHueM moka
KOHMype u HanpsxeHul Ha uHOyYKmugHocmu u EMKocmu, a

UL makxxe pageHCcma8oM 3MuX HanpsxeHud.
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[MPUHIIUITNAJIBHASA CXEMA MAKETA.
Ora cxema (ur. 2) MOBTOPSAET CXEMY, TPEICTaB-
JICHHYIO Ha JIEMOHCTpanuoHHOW maHenn. Compo-
tuBlicHie R B Hell oOecrieynBacT HOPMAIbHYIO
CHITY TOKa, TIPOXOJIAIIETO Yepes3 JIaMITOUKY J1.
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Qur. 1. MpuHUMnNmnansHasa cxema
OencTByloLLero MakeTa
“Pe3oHaHC HanpsKeHnn”.

CBOPKA MAKETA. Pe3onanc HamnpsoKeHUN
MOJET OBITh MOJYYCH MPH HMCIOIH30BAHUH B Ka-
YeCTBE MHAYKTHBHOCTH JPOCCEIsi HU3KOW 4acTo-
THI /{p mumib ¢ OONBIUM KO3 PUIMeHToM camo-
WHAYKIMA U MaJbIM aKTUBHBIM CONPOTHBICHHEM
oomotku (10 200 om). CeueHne ero cepacuHHKa
JIOJKHO GBITH He MeHee 5—6ca’.

BMmecTo apoccenst MOXKHO HCTIONB30BaTh Iep-
BUYHBIC OOMOTKHM MCIIPABHBIX BBIXOJHBIX TpaHC-
dhopmatopos. Jlerde Bcero momodpath 3Ty AETAb
HETIOCPEICTBEHHO B paboueii cxeme Makera, co0-
PaHHOM MPEBAPUTENBHO HA CTOJIC.

ITpuMmeHsist B KadecTBe BOJIBTMETPOB Vo U Vs
npubopsl Tuna OH Ha 6006, ymaércs momy4utsb
pe3oHaHcHble HanpsbkeHus 10 5006 (npu Hampsi-
eHuu nutaroteit cetr B 110—127s).

EmkocTs pesonancHoro konjgencatopa C, Ge-
pércs B 1-2,5ux¢. KongeHncatop m0KEH OBITH
paccunTaH Ha pabouce HAMpsHKCHUE HE HUKE
7506. Konnencaropsl Cy (12.mxgh) u Cz (0,1mxg)
MOTYT OBITH B3SITHI C HU3KUM pa0OYUM HarmpsmKe-
HreM (200-300s). Ha nemMoHCTpanMoHHOM MaHe-
JIU YKPEIUISAIOTCS TPH JCKOPATHBHBIX KOHICHCA-
TOpa pa3InYHbIX Pa3MepoB, a pabovne KOH/EHCa-
Topbl Cy, Cy, Cs MOMEIIat0TCS BHYTPH CTOMKH.

BriBogs! apoccernss HE0OXOIUMO XOPOIIO H30-
JUPOBATh. ITO JIENAETCS C LENbI0 MPeoTBpaIe-
HUSI BOBMOXXHOCTH CIIy4aifHOTO TIPUKOCHOBEHHUS K
BBICOKOMY HATPSKECHHUIO.

3 ap

2]

Jlamnouka JI paccuutana Ha 2,56 u 0,07a.
Benmnuuna mryaTHpYIONEro conporuBieHus R Oe-
pétcs ot 5 1o 50 0m B 3aBHCUMOCTH OT CHUJIBI TOKA
MIpU PE30HAHCE.

MoMeHT pe3oHaHca ONpe/eNsieTCsS PABEHCTBOM
HaTpsHDKEHUH Ha ipoccerie U KOH/IEHCaTope.

Jlureparypa
Knueu

A. Jl. barpakoB, OeMeHTapHas JJICKTPOTEXHHUKA
i paauonrobuteneir (MaccoBasi paanoOubIHOTEKA),
Tocanepromsnar, 1950.

[MomynspHbIf y4eOHUK i PaIHOKPYXKKOB M pa-
quontoourenei.  ConepKHUT — OOJIBIIOE  KOJIMYECTBO
NIPUMEPOB U 33/1a4.

U. T1. XKepeOroB, DineMeHTapHAs JJCKTPOTCXHHKA,
Cas3pusnar, 1952.

W3n0XeHbl OCHOBHBIE CBEICHHS M3 AIIEKTPOTEXHH-
KM TIOCTOSIHHOTO M TIEPEMEHHOTO TOKa, HEOOXOIMMBIe
HAYMHAIOIIEMY PaIHOIIOONTEITIO.

M. B. Ky3HernoB, DnekTpoTexauka, TpyapesepBus-
nart, 1951.

VYuebHoe nocobue Aisi peMEeCICHHBIX YYHIIMIL CBSI-
3u. Conepxut 00JIbIIOE KOJMYECTBO KOHTPOJIBHBIX BO-
IIPOCOB U CBBILIE CTa 3a/1ay.

I'. 1. babar, DnekrpudectBo pabdoraer, ['ocanepro-
n3gar, 1950.

ITonynsipHo m3naraloTcs Ba)KHEWIIME BOIIPOCHI CO-
BPEMEHHON AIIEKTPOTEXHUKH, OCHOBBI ITOCTPOCHUS
ANEKTPOTEXHUUECKUX CXEM, CBOWCTBA 3JICKTPOTEXHHU-
YECKHX MAaTEPHAIOB, OCHOBBI H3MEPHUTEINEHON TEXHUKH,
paboTa >IEKTPUYECKUX CTaHIMHA, OCHOBBI CBS3H IO
MIPOBOJIAM | 0€3 TIPOBOJIOB.

VuebHo-Harasguele  mocobusi (MaccoBast paano-
oubnuoteka), ['ocaneprousmar, 1949. Onucanus 3Kc-
noHaroB /-ii Bcecolo3HOW pajnOBBICTaBKH — paziivy-
HBIX HATJISIIHBIX MMOCOOUH VIS IEMOHCTPAIlUN HA 3aHs-
THUSIX 110 KypCY 3JICKTPOPaANOTEXHUKH.

B. K. JIabytun, Harmsgasie mocoOust o paguoTex-
nuke (MaccoBas paguooubaroreka), I'ocoHeprousar,
1949.

OnmcaHusl OPUTHHAIBHBIX JEHCTBYIOIINX MaKETOB,
HATJSITHO OOBSICHSIONINX BAKHEUIIINE SIBICHUS B DJICK-
TPO- U PaJHOTEXHHKE.

3. U. AnupoBuy, Onexrpuueckuii Tok (HayuHo-
nonyJssipHas oubaunoreka), locrexusaar, 1950.

B. W. l'anonos, Onextponsl (Hay4uno-momyssipHas
6ubnuoreka), locrexuzmar, 1949.

A. . Kuraifropoackuii 1 B. A. Me3enues, AToM u
MoJekyina, ['ockynsTpocserusaar, 1952.
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I''TABA TPETBSI
PAJIUOIIEPEJIAUA U PAJTUOITPUEM

X

1
PaI[I/IOBOJ'IHbI 1 KoJeOaHus

Uro Takoe paaMoBOJIHBI? BpockTe Ha IIaaKyIo
BOJISIHYIO TIOBEPXHOCTh KaMCHb, M Ha HEH TOSIBSAT-
Csl BOJHBI, KPyTaMHU PacXO/SIIUECs BO BCE CTOPO-
HBI. DTO — BOJSHBIE BOJIHBI, OHU CO3AIOTCS B BO-
JIC ¥ B HEH JKe pactpOCTPaHSIIOTCS.

3BYKOBBIE BOJIHBI B OTKPBITOM IMPOCTPAHCTBE
CO3/1al0TCS B BO3/AyXE U B HEM )K€ PacIpOCTpaHi-
IOTCS: yIaIUTEe BO3AYX, U 3BYKH HCUC3HYT.

W3 dvero ke co3maHbl U B 4€M paclpoCTpaHs-
FOTCSL PaIUOBOJIHBI ?

B HEKOoTOpbIX KHUTAaX NAaETCs TaKOE MOSICHEHHE
M0 MHTEPECYIOLIEMY HacC BOIPOCY:

PanmoBoONHBI — 3TO «pacpoCTpaHSIOMNECS B
MIPOCTPAHCTBE IEPEMEHHBIE DIIEKTPOMAarHUTHBIC
TIOJIST.

[Tommpobyem Bocmonb30BaThCs 3TOH (HOpMyIH-
POBKOI B Ka4eCTBE MCXOTHOW B HAIIMX OOBSICHE-
HUSX MIPUPOIBI PAJHOBOIH.

[lo3BONETE HAMOMHHUTHL BaM W3 MIKOJIBHBIX
YPOKOB TIO (pH3HKE, 4TO BOKPYT BCSKOTO MPOBOI-
HUKa C DJIIEKTPUYECKHM TOKOM CYIIECTBYET Mar-
HUTHOE TT0JIe, @ BOKPYT TeJa C DIICKTPUISCKUM 3a-
pAIOM — 3eKTpudeckoe moie. [laxe, eciu BB 3a-
OBLTH 3TO, TO, BEPOSITHO, 3aMeYalIH, 9TO IpeOEHKA
WM pacdécka, KOTOPOU BBI TOJBKO YTO MPUBEIN B
MOPSIJIOK BAaIT BOJIOCHI, CTPEMHUTCS TPUTSHYTH K
cebe n€rkve mpeaMeThl, BpPOAe KYCOUYKOB Talu-
pocHOM Oymaru, MEpPCTUHOK M Tp. IJTa Ke camast
rpeOEHKa 70 HUCTONB30BaHMs €€ 10 MPSMOMY Ha-
3HAYeHHIO HE 00J1ajana CBOMICTBAMH MPUTSATHBATH
MTOCTOPOHHHE MTPEIMETHI.

OOBsCHEHUE TPOCTOE. OT TPEHUS O BOJOCHI
rpeO¢HKa MpUoOpena AISKTPUYSCKUN 3apsfl, OT-
Yero BOKPYT TpeOEHKH BO3HMKIIO JJIEKTPUUYECKOE
nosie. OHO-TO ¥ JISHCTBYET Ha JETKUE MPEIAMETHI,
MPUTATUBAS UX.

! C. A. baxanos, Yrto Taxkoe paxuonokanus, Boen-
n3gar. 1948.
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[Tomem BoOOIIE HAa3BIBAIOT MAaTEPUATBHYIO
cpeny, B KOTOpOW OOHapyXHBaeTCs JACHCTBUE Ka-
Kux-mu6o cwi. Hanpumep, B mosie 3eMHOTO TSITO-
TEHUSI O0HAPYKUBAETCS TIPUTSDKEHUE K 3eMITE.

MarepuanbHasi cpenia, B Ipefiesiax KOTopoi
CKa3bIBaCTCS NECUCTBHUE JJCKTPUUYECKUX CHJI, Ha-
3BIBAETCS dJeKTpHUecKuM mojeM. CuiibHee 3apsin
— ¥ niosie cunibHee. Her 3apsina — HeT mosst.

VY Hac B pyKe MEIHBII MPOBOJ, MO KOTOPOMY
Te4€T TOK, a Ha CTOJe OOBIYHBIN Kommac. CTpenka
KOMITIaca OPUEHTHPYET Bac B MPOCTPAHCTBE, yKa-
3bIBasl CEBED.

[Tognecute k KoMOacy 3TOT IPOBOJ, PacIoJIo-
JKUTE €T0 BAOJb CTPENIKH M CTPENIKa OTKJIOHUTCS B
cropony (¢wur. 1). YBeauusre TOK — CTpeiKa OT-
KIIOHUTCS emg OoJplie. YMEHBIIUTE TOK, — OT-
KIIOHEHHE CTPeNIKH YMEHBIINTCA. BIKITIounTe
TOK, — CTpENKa OMATh YKa)KET ceBep. JHAYUT, He
caMblil TPOBOJ BIUSET HA CTPEIKYy KomIaca, a
TOK, IPOTEKAIOUIUI 10 HEMY .

dur. 1. Tok, naywmn no nposoay,
OTKIOHSIET CTPerKy koMmnaca.

OOBsICHEHUE TIPOCTOE. TOK CO3MAET BOKPYT
MPOBO/Ia MarHUTHOE TOJIE U 3TO TIOJE JCHCTBYET
Ha CTpEJIKy KoMIIaca.

MarepuanbHas cpefa BOKPYI MarHuTa WId
MPOBOJIHUKA C TOKOM, TJie OOHApy>KUBAETCS JCii-
CTBHE MAarHMTHBIX CHJI, Ha3bIBACTCS MarHUTHBIM
nosieM. CuiibHEE TOK — CHJIbHEE MarHUTHOE TIOJIE.
Her Toka — Het noss.

Ecnu snekTpuveckuii TOK TEPUOTUICCKH, Ue-
pe3 paBHbIE MPOMEXKYTKH BpPEMEHH, MEHSET He
TOJIBKO CBOIO BEIIMYHMHY, HO W HAlpaBJiCHHE, TO
TakOW TOK Ha3bIBacTCS IMepeMeHHBIM. llepemen-
HBII TOK CO3/Ia€T U IEPEMEHHOE MarHUTHOE TIOJIE.



To >xe camoe MOXKHO CKa3aTb M O TIepEMEHHOM
3JeKTpuueckoM mosie. Eciiv BhI3BaBIIMM €T0 3apsij
MEPUOIUYECKA MEHSET HE TOJBKO CBOIO BEJIHYU-
HY, HO U MOJIAPHOCTH, TO TaKOE MOJIE Ha3bIBACTCS
MEPEMEHHBIM JJIEKTPUIECKUM TOJIEM.

[lepemeHHOe 3JEKTpUYECKOE W TIEpEMEHHOe
MarHuTHOE MOJIA HEOTJEIUMBL APYT OT Apyra. Ec-
JU BO3HUKJIO TIEPEMEHHOE DJIEKTPHUYECKOE TMOJIe,
TO OHO BCETJla COo31aéT BOKPYT ceOs ImepeMeHHOoe
MarHMTHOE TI0JIe, U, HAa00OpOT, TIEPEMEHHOE Mar-
HUTHOE TOJe 00s3aTelbHO CO3[aCT MEPEMEHHOE
ANEKTPUIECKOE TI0JIE.

ONEKTPOMArHUTHBIE BOJIHBI, T. €. B3aMMOCBS-
3aHHBIC MEPEMEHHBIC DJCKTPUYECKOE U MarHUT-
HO€ TIOJIS, PACTIPOCTPAHAIOTCA B BO3AyXE WIH B
0€3BO3IYIIHOM MIPOCTPAHCTBE, a TAK)KE M BO MHO-
TUX APYTHX BEIIECTBaX CO CKOPOCTBHIO CBETA, PaB-
moit 300 000w/ cex.

OJIEKTPUYECKAS HWCKPA. Jlocrarouno
r/1e- 1100 MPOCKOYHTH AICKTPUIECKON HCKpe, Kak
cedyac ke BOKPYI He€ BO3HHUKHYT PaIUOBOJIHBI.
Bbl cnydailHO 3aMKHYJIM MOpoOBOJa — KOPOTKast
BCIIBIINIKA, U B TPOCTPAHCTBO BBIOPOIICH ITOTOK
paaroBosH. VICKpAT MIETKH 3IIEKTPOJBUTATENS,
paboTaeT 3JIeKTPOCBAPOYHBINA arperar, CKPUT Y-
ra TpamBas WIH POJUK TpouieiiOyca, paboraer
ABTOMOOWMJIBHBI MOTOP C CHCTEMOH JJIEKTpUYe-
CKOTO 3a)KHUTaHHs — 0e3pa3InyHo: BCE 3TO HABOJ-
HSIET POCTPAHCTBO PAHOBOIHAMH.

NMeHHO u3-3a 3TUX BOJH OT UCKPOBBIX pa3psi-
JIOB, OyZIb TO pPa3psiibl aTMOC(HEPHOTO ICKTpUUC-
CTBa WJIM K€ MUCKPEHHE DIIEKTPOYCTAHOBOK, IIPO-
HCXOZST BCE T€ TPECKH, KOTOPBIE BbI, BEPOSTHO,
HE OJWH pa3 IPOKIWHAIH, CIyIlass UHTEPECHYIO
paauonepenady.

ToapKO ynalIUBIINCH C PATUONTPUEMHUKOM KY-
na-mudo IajeKo 3a TOopoJl, TJIe HET MOMEX paauo-
npuéMy OT TpPamBacB, 3JICKTPUUYCCKUX ITUPTOB,
DIEKTPOMEIUIIMHCKIX KAOWMHETOB M ITOJO0HBIX
YCTPOMCTB, MOKHO BECTH NPUEM B OTHOCHUTEIb-
HOH <OIEKTPUUECKOU TUITUHE.

Bot noyemy npuémHbIe pPajuOIEHTPHl BBIHO-
CSITCSl M3 TOPOJIOB B YEAMHEHHBIE MECTA.

Ho u 3aecs He Bcerja MOXHO YKPBITBCS OT
noMex. [ uraHTCKkuil UICKpOBOM pa3psijl, KaKuM sB-
JIA€TCS. MOJIHMS, CO3Ja€T HACTOJIbKO CHJIBHBIN
yparan paJauoBOJIH, YTO B TPO3y U3 IPOMKOTOBO-
pUTENs BBIPHIBACTCS OTIYIIUTEIbHAS <QpPTUILIC-
puUiicKasi KAHOHaJa».

PanuoBonHBI OT MOJHUM CUTHAIU3UPYIOT O
MpUOIOKEHUN TPO3bl. [IepBBIM UYEIOBEKOM, CY-
MEBIINM NMPUHUMATH PaMOCUTHAIIBI MOJHUH, ObLI
pyccKkuid yU€HBINA, H300peTarens paano AJek-
cauap CrenanoBuu Ilomos. OnuH U3 CBOUX MpH-
0OpOB, HA3BaHHBIM UM <TPO30OTMETYMKOM», OH
WCTIONB30BAN JJI TOTO, YTOOBI CIIEAWTH 3a Jaié-

51

KAMH TPO3aMH W TPEACKa3bIBaTh WX MPUOIHKE-
HUE.

Jtonu B3sIM y MPUPOIBI €€ PELENT «U3TOTOB-
JICHUS» PATUOBOJIH.

Bce mepBple paanomnepesaTUNKH  CO3MaBANIA
MOIIIHBIE TIOTOKH CHJTHHO TpelIanmx uckp. Paano-
BOJIHBI, TIOPOX/IaeMbIe HCKpaMH, MEPEHOCHIN B
MIPOCTPAHCTBO PA3IUIHBIC COOOIICHUS 03 BCIKHUX
COETUHHUTENHHBIX MPOBOIOB. DTH TEPBBIE PaIHo-
CTaHIIMY TaK U HA3BIBAIKNCH — <CTAHIIUU HCKPOBO-
ro tenerpada». U3BecTHO, 4TO pamuorenerpadu-
CThl MOIIIHOM MOCKOBCKOW HMCKpPOBOH paavoCTaH-
muu (Ha XOJBIHKE), WIS Ha JEKYPCTBO, CIé KU-
JIOMETpa 3a MOJTOpa-ABa 10 37aHHs, HA CIyX, TO
TPECKY WCKP — 3TUX MaJIeHbKHUX MOJHHUM, MOTJIH
YHUTaTh TepelaBacMble 3HaKaMu TenerpadHol a3-
OyKH COOOIIEHUS.

HazBanne «paanocTaHnys» MOSBUIOCH 3HAYH-
TEJTHHO TIO3KeE.

CoBpeMeHHasT PATUOTEXHUKA TIIOYTH TMOJHO-
CTBIO OTKAa3aJach OT BECbMa HECOBEPIICHHBIX HUC-
KpOBBIX cTaHuui. Ho my4ok uckp 10 cux mop oc-
TaéTcs B SMOJIeMe Ha ITOTOHAX CBSI3UCTOB.

KAK CO3JAIOTCA PAJUOBOJIHBI. Ham
MPEICTONT O3HAKOMHUTHCS C TEM, KaK CO3[al0TCA
PaAMOBOIIHEI COBPEMEHHBIMU PaJHONepeaarOnI-
MU CTaHIIUSMHU.

Kpatkoe ompezaeneHue CyIIHOCTH CO3JIaHUS
PaAMOBOIIH TaKOBO:

IIposooHux ¢ nepemeHHviM MOKOM GblCOKOIL
4ACTNOMbL NPU HEKOMOPBIX YCAOGUX CHOCODEH U3-
AyYams 8 OKpydscaouee npocmpaHcmeo paouo-
BOJIHbI.

DTO ompeAeNeHue CTaHET MOHSTHBIM, KOrna
OyZeT pacKphIT BHYTPEHHHH CMBICI KaKIOTO CJIO-
Ba. «I[IpOBOJAHMK» — HO KaKOMU, BCAKui nu? Jlanb-
1€ MBI YBUJIUM, YTO HET, TAIEKO HE BCAKHMA. «le-
PEMEHHBIN TOK BBICOKOH YacCTOTHI» — KaK 3TO II0-
HUMAaTh? UTO 3HAYUT. «IPH HEKOTOPHIX YCIIOBHU-
sax?»[Ipu kakux umMeHHO? d3My4yaTh» —KaKk?

HaunéMm c BBISICHEHUS, UYTO TaKOE NEPEMEHHBIN
TOK.

3HAKOMSICH C JJIEKTPOMArHUTHBIM IOJIEM, MBI
MOJTyYMJIM KPaTKYIO CIPaBKy O TOM, UYTO Mepe-
MEHHBIM Ha3bIBAE€TCA TOK, TEPHUOJUYECKH Me-
HSIONIUIT HE TOJNBKO CBOIO BEIMYHMHY, HO W Ha-
npasieHue. Crnenyer emgé pa3 MOJYEPKHYTh, UYTO
CJIOBO <IICPEMEHHBIN» OTHOCHUTCSI UMEHHO K Ha-
npasieHuio. Kak Obl HM MEHSJI CBOIO BEIHYUHY
ANEKTPUUECKUI TOK, €ro HeNb3s Ha3BaTh Iepe-
MEHHBIM, €CITU OH HE MCHSCT HaIlPaBIICHUS.

ITepemeHHBIN TOK TEYET MOMEPEMEHHO TO B
OJIHY CTOPOHY, TO B 00paTHYIO, KaK OBI IOBTOPSIS
KOJIeOaTeIIbHBIC IBUKCHHS KadesIel HITH 9aCOBOTO
MasTHUKA. Hemapom cylmecTByeT TEXHUYCCKHMA
TEPMHUH <QJIEKTPHUYECKUE KOJIEOAHUS».



UEMY YUUT MAATHUK. K koHIy MasTHH-
Ka 4acoB Sl MPUKPEIUISIIO JETKOE MEPBIILIKO WM
BOJIOCOK, CMOUCHHBIN XUAKOM KpacKou, 3aTeM
TOJIKAF0 MASTHUK W TIOJHONIY K NEPHIIIKY JINCTOK
Oymaru. [1€primko HAYHET BEIYEPUMBATEL HA JIUCT-
K€ MPsIMYIO JIMHHUIO — clie] KojeOaHuil MasTHUKA,
4yeMm OOJIbIlle pa3Maxy MasTHUKA, TeM Ooiblie eé
JUTAHA.

Tenepp s HauHy paBHOMEPHO TMEPEIBUTATH
JIUCTOK OyMaru B HAINPaBJICHUH, MTEPICHIUKYIISP-
HOM K IUIOCKOCTH KoyieOanuii MasitHuKa. [Ipodep-
YuBaeMast JJMHHASA PACTSHETCs, pa3BEPHETCS B BOJI-
HOOOpa3ublil rpaduk (pur. 2). Konebanus mast-
HUKa 3aperduCTPUPOBAHBI — TONYYHICS Tpaduk
KoJeOaHWil, WM, KaK ero Ha3bIBaIOT, OCIHJLIO-
rpaMMa.

OcuumiorpaMMa CBUACTEIBLCTBYET O TOM, UTO
pa3Maxuw MasTHHKa OBICTPO YMEHBIIAINCH, WU
BCKOpE MAasiTHUK OCTaHOBWJICS. TpeHue B TOUKe
Mo/IBeca MasiTHUKA U B TOYKE KacaHUsl TEPHIIIKA C
OyMmaroi, a TakKe CONpPOTHBIICHUE BO3JyXa CHe-
nmamu cBo€ memo. KomeGamwmst OBICTPO 3aTyXIIH.
[lepen Bamu rpaduk 3aTyxarmux KojaeOaHui.

Wnyro kapTuHy mpencTtaBiseT rpaduk, moka-
3aHHbIN Ha (ur. 3. Cuia TSHKECTH THPb MPEooIe-
Baja JICWCTBHE HAa MAsATHUK BCEX TOPMO3SIIUX
ycunui. [loaToMy MasTHUK OTIIENKUBAN yAap 3a
yaapoM, HE yMEHbIas pa3MaxoB. MoxHO ObLIO
OBl LENbIN JICHb BBITSATUBATH M3-110]] TAKOTO MAsiT-
HUKa OyMaXHYIO JICHTY, ¥ BCE BpEMs BBIUCPUHMBA-
nmack Obl HA HEW BOJIHOOOpa3Has KpUBas HE3arTy-
XaroIMX KoJeOaHu.

Y Besko mpodeccHu CBOHM SI3BIK. DJIEKTPUK
WIH PAJUCT HE CKAXKET <«Pa3Max» TaM, IJie pedb
uAET 0 KoJeOaHWSAX: HE pa3Max, a aMIUTUTYja.
VYBaxass mnpodecCHOHATIbHbIC TPUBBIYKH, MBI
JIOJDKHBI CKa3aTh TaK: y 3aTyXaroIIuX KoJIeOaHHiA
aMIUTUTYIbI YOBIBAIOT, y HE3aTyXalolUX — OCTa-
I0TCSl HEU3MEHHBIMU.

KOJIEBATEJIBHBIM KOHTVYP. He Tonmsko
MasTHUK WM Kadyeld, HO U BJICKTPUYCCKUI TOK
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MOJKHO 3aCTaBUTH COBEpPIIATh 3aTyXalOIIHWE WIIH
He3aTyXarolue KoxeOaHus.

JU1st 3TOTO CIYXKHUT OYeHb MPOCTOE DIIEKTpUYe-
CKO€ YCTPOHCTBO — KoJeOaTeIbHBIH KOHTYp. DTO
CBOETO POJIa <AJIEKTPUUECKUl MasTHUK». Ho B 0T-
TUYre 0T KoyieOaHWi OOBIYHOTO MasTHHKA JJIEK-
TpUYecKre KojieOaHHS B KOHTYPE COBEPIIAIOTCS
HeBeposTHO ObIcTpo. Ha kaxkmoe kosnebanme 3at-
pavnBaeTCcs HUYTOXKHO Majiasi O CEeKYHIBI, TI03-
TOMY YHCJIO KOJIeOaHU B CEKYHIY OUY€Hb BEJIHKO.

KonebarenbHbplii KOHTYpP COCTOMT BCEro H3
JIBYX OCHOBHBIX YaCTEW: KaTyIIKH WHAYKTUBHOCTH
u KoHzxeHcaropa. Karymka mpezncrasiser coOoit
HEKOTOPOE YHCIIO BUTKOB MEIHOW MPOBOJIOKH, a
KOHeHcaTop (caMblii IIPOCTOM) — IBE MeTaInIe-
CKHE€ TUIACTUHKH, pPa3AelEHHBIE CIIOEM IUDIIEK-
TpHKA.

Uewm Ooutbllie TIIOMAAb IJIACTHH U YeM OJIKe
OHHU PACIIOJIOKEHBI OIHA K APYTOH, TeM IIPH MPO-
YUX PaBHBIX YCJIOBUSAX OOJBIICH 3IEKTPUYSCKON
éMKoCcThIO OOmamaer koHmeHcatop (¢ur. 4). Ha
BEIMYMHY EMKOCTH BIIMSET M BEIIECTBO JUAIIEK-
Tpuka. KoHneHcatop ¢ Oymaroii B kKadecTBe Iu-
AJIEKTPUKA <«BOHUTACT» B ceOS B JIBa pa3a Ooblie
JNIEKTPUYECTBA, YeM TaKOH ke KOHJIEHCATOp, HO C
BO3yXOM BMecTo Oymaru. CIrOAsSHON KOHJIEHCa-
TOp «CTyCTHII» OBl B cebe («KOHICHCATOP» I0-
PYCCKH 03HAa4YaeT «CTyCTHTENb») B IIECTh pa3
OOJNBITINI 3apsiy], YeM TaKOH e BO3IYIIHBIN KOH-
JICHCATOoP.

our. 4. Yem 6onblue nnowagb nnacTuH
KOHOeHcaTopa n Yem 6rvxke oHn ogHa
K Apyron, Tem 6onbLue EMKOCTb.



Ecnu npucoenuHUTh KOHIBI KaTyIIKU K IUIa-
CTMHaM KOHJIEHCAaTOpa, IOIy4uTcs KoyiebaTellb-
HBII KOHTYD (¢ur. 5). Ho Takoit «MEpTBbIii» KOH-
Typ HAYeM He UHTepeceH. UTOoOBl B KOHTYpE BO3-
HUKJIM DJIEKTPUYECKUE KOJICOAaHUs,, €ro HYXHO

KOXKHUBUTH».
; U /
7 éL T

®ur. 5. KonebaternbHblin KOHTYP COCTOUT
13 KoHgeHcaTtopa C, kaTywkn L
N COeaMHUTENbHBIX NPOBOLOB.

MasTHHK MBI OTBOAUM BOOK WM HaéM eMy
TOJTYOK, U OH HAYMHAET MEPHO PACKaYMBAThCS U3
CTOPOHKI B cTOpoHY. KonebarenbHbIi KOHTYp TO-
KE MOXHO «IOATONKHYTH». K HeMy HeoOxoammo
MOJIBECTH HEKOTOPOE KOJIUYECTBO CKTPHUCCKOM
SHEPTrUM, YTOOBI SIEKTPOHBI MPHUIILIH B KoyieOa-
TeJIpHOE ABIKEHHE. J[J1s 3TOro KoHAeHcaTop clie-
IyeT 3apsAuTh OT KaKOTO-THOO MCTOYHHMKA TOKa
(pur. 64a), a 3aTeM MOIKITIOYUTH K HEMY KATYIIKY
WHIYKTUBHOCTH. DJEKTpUIecKoe Hampspkenue U
Ha TUTACTHHAX KOHJEHCATOpa W COOOIIUT 3IIeK-
TPOHaM TOT JJICKTPUUYCCKUA «TOTUIOK>», KOTOPBIi
HE0OXO0 UM NIl BO30YKJICHUST KOJIeOaHU B KOH-
Type. KoHaeHcarop craHer paspsoKaThes uepes

KaTYIIKY, ¥ B IENH TOTeYET TOK ((ur. 6,0).
MaeHnumHoe rone
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owur. 6. I'Ionyqume nepemMeHHOro Toka B KOHTYype.

C mosBIEHHEM TOKa CKaXeTCs TOPMO3sIiee
BIUSTHUE KATYIIKH — €€ MHIYKTHBHOCTH, KOTOpas
3aBHCHT OT YHCJIa BUTKOB, Pa3MepoB M GOpPMBI Ka-
Tymku. VHAYKTUBHOCTE — 3TO JJIEKTpUYECKas
nHepuysa. OHa IPOTHBOACHCTBYET BCAKOMY H3MeE-
HEHUIO TOKa, MOJOOHO TOMY Kak HHEPIUS Teia
MPENSTCTBYET U3MEHEHHUIO €r0 CKOpocTu. Benmen-
CTBUE MPOTUBOJCHUCTBUS KATYUIKU SJICKTPUUCCKOM
WHEPUUU TOK OyJeT HapacTaTh MOCTENEHHO W
JIOCTUTHET HauOOJbINEH BETUYUHEI |, KaK pa3 B
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TOT MOMEHT, KOTJIa KOHJIEHCATOP MOTHOCTBIO H3-
pacxoJyeT CBOW 3JEKTPUUYECKHUH 3apsj, T. €. pas-
PAAUTCS.

Tenepsk, ka3anock Obl, TOK JOJKEH HCYE3HYTh.
Ha camom >xe pmeme Omaromapsi JIEKTPHUIECKOM
WHEPINH OH HE MPEKPATUTCS U OYJeT NPOTeKaTh B
Ty K€ CTOPOHY 3a CUET SHEpruu, KoTopas cocpe-
JOTOYMIIACh B KaTylike. Ho TOK cTaHeT mocreneH-
HO YyOBIBaTh. Pa3pspkeHHBIM KOHIEHCATOp OymeT
TENeph 3apsHKaThCsl B OOPATHOM HAIPABIICHUH:
IJIaCTHHA, UMEBIIAS TOJIOKHUTEIBHBIN 3apsf, Oy-
JIeT 3apsKaThCsl OTPUIIATENLHO, a TUIACTHHA, UMe-
BIIIasi OTPHULIATENBHBIN 3apsij1, — TOJIOKUTENBHO.

Korna sHeprusi mosHOCTBIO COCPEIOTOUYHUTCS B
KOHJICHCATOpE, TOK B KOHTYpe TMPEKPaTHTCS
(¢ur. 66), HO mpoIIECC HA 3TOM HE OCTAHOBUTCS.
3apsauBIIAKCS KOHICHCATOP ONSATh HAYHET pas-
psDKaThCS: B KOHTYpE TOTEUYET TOK, HO yKe B 00-
paraoM Hampasinernn (pur. 62). OH Bo3pacTaer
JI0 MaKCHMAaJILbHOW BEJTMYMHBI, a 3aTEM CHOBA yIia-
IET o HyNs. B 3TOT MOMEHT 3aBEpIIUTCS MTOJTHBIH
UK U3MEHEHUSI TOKa B KOHTYpE, T. €. 3aKOHYHT-
csl OHO AINeKTpuueckoe kosiebanue (dur. 60).
[Tocne 3TOTO BCE M3MEHEHHS TOKA CTaHYT ITOBTO-
pATBCS, MOMOOHO TOMY KaK MOBTOPSIIOTCS Tepe-
MEIIEeHNs MasITHUKA. B KOHTYpe BO3HHKHYT dIIEK-
TPUYCCKHE KOJICOAHMS.

Konebanust B KOHTYpe, Mpoucxoasiue 0e3 Ka-
KOTO-THOO0 BIUSIHHS CO CTOPOHBI, Ype3BBIYAHHO
KPaTKOBPEMEHHBI. JTO OOBSACHSICTCS TEM, YTO
ANIEKTPUYECKHIA TOK HArpeBaeT MPOBOJIA KATYIIIKH.
OHeprus MIEKTPUUECKUX KOJeOaHwWil mpeBparia-
eTcs B TEIUIO, KOTopoe paccenBaercs. [lotepu 3TH
HEM30€XHbI, TIO3TOMY KOJIeOaHUSI B KOHTYype ObI-
CTPO 3aTyXaroT. AMIUIMTYJa MX CTAHOBHTCS BCE
MEHbIIIE U MCHBIIIE, H HAKOHEIl, KoJeOaHusl Mmpak-
TUYECKU TpekpamaroTcs. OHU JUIATCS OYCHb Ma-
JYIO AOJNIO CEKYHBI.

3aTyxamumMu KoJeOaHUsIMH TOJIb30BaJINCh B
MepBbIe TOJBl Pa3BUTHS paguoTexHuku. Ho Te-
Mepb OHU HE MPUMEHSIOTCS. Y Ke MHOTO JIET Ha3al
pa3paboTaHbl CHOCOOBI TIONYYCHHS HE3aTyXalo-
mux KojeOaHWi, HA MPUMEHEHUH KOTOPBIX U OC-
HOBBIBAaCTCSl COBPEMCHHAs paauoTexHUKa. Hesa-
TyXaromue KoJieOaHus — 3TO KOJIeOaHUs C HEoc-
nabeBaromnel CUIon. AMIUTHTYAA UX HE MEHSIETCS.

JIJis TOTO YTOOBI MOTYYNTh HE3aTyXAIOIINE KO-
nebaHus, HYKHO 0C000€ YCTPOWCTBO, KOTOPOE
«moa0paceIBacT» KojaebaTeTpHOMY KOHTYPY BCE
HOBBIC M HOBBIC MOPIIMU SHEpruu. B yacax poib
ATOT'O YCTPOWCTBA BHITIONHSCT THPS WIH MPYXKUHA.
Kak ato nenaercst B konebaTeTbHOM KOHTYPE, MBI
y3HaeM gajbiie (cM. cTp. 58).

IMEPUO/] 1 HACTOTA. B 3nanuun Ucaakues-
cKoro cobopa B JleHuHTpame MOJ KYIOJIOM IOJ-
BEIIICH JUTMHHBIA MAasTHHK, CIYXallui JUIs JToKa-
3aTeIbCTBA BPAIICHUS 3€MJIM BOKPYT CBOCU OCH.



Jnvaa mastarka 98 v. Ha ogHo monHoe Koneba-
HUE, T. €. Ha JBI)KEHHE MasTHUKA OT OTBECa B OJI-
HY CTOPOHY, TIEPEX0]] B MPOTHBOIIOJIIOKHYIO CTO-
POHY W BO3BpalllcHUE K OTBECY, 3aTpPauyuBacTCS
20 cek. MasTHUK K€ YaCOB-XOJMKOB B TEUYCHUE
CEeKYHIBI yCIEeeT caeliaTh aBa kKonebanus. Cio-
BOM, Y€M JJIMHHEE MAasTHUK, TEM MEJICHHEE CO-
BEpIIaeT OH KOJeOaHws, TeM OOJIbIIE TIEPHOJ] €T0
KoJeOaHuil.

[leproaoM Ha3bIBaeTCS BPeMsl OJHOTO TIOJTHOTO
KoJeOaHusl.

OT [ecsaTKOB CeKyHJA A0 NECATHIX MoJiel ce-
KYHJIbI — TAKOBBI MTPE/ICIIbI (IMana3oH) U3MEHEHUIH
MEPHOIOB KOJICOaHH MasSTHUKOB.

Konebanus B 3MeKTpUYECKOM KOHTYpPE MOTYT
COBEpIIATHCSA TOXKE C Pa3HBIMH IEPHUOJAMH, HO
IMana3oH MX Tropasfno Oojee mupokuid. Huxaxoit
MasiTHUK HE CMOXET B OJIHY CEKyH/IY COBEpIIHTH
HECKOJIbKO THICAY KoJeOaHWH, Torga Kak Jyisd
ANEKTPUIECKOTO TOKA TaKHE KOJICOAHUS CUUTAIOT-
Csl MEJIJICHHBIMH.

[Teprom armeKTpUIECKUX KOJIeOaHMI ompeessi-
€TCS TeM, HACKOJIKO OBICTPO KOHJICHCATOP MOXKET
3apsKaThCS M Pa3psHKAThCA, a KaTylllKa — YIpaB-
JISATHCSI CO CBOMM MarHUTHBIM TIOJIEM.

Uwucno xonebaHnii B CEKyHTy Ha3BIBACTCS dac-
TOTOH KojeOaHuii. EnuHuIa N3MEpeHHs 4acTOTHI
HaspiBaeTCs «repi». Omuu repi (CokparméHHO
12y) — o710 OAHO TONHOE KOJeOaHne B CEKYHIY,
T. €. OJIH TIEPUOJT B CEKYH]TY.

YacToTa 37IeKTpUIECKUX KOJICOaHUI B KOHTYpE
oTpesieNsieTcsl BEIMYWHAME WHAYKTHBHOCTH Ka-
TYImKA U EMKOCTH KoHneHcaropa. Yem Oosbie
WHAYKTUBHOCTH, TEM CHJIBHEE CKaXKeTCs e€ Top-
MO3SIIIee ACWCTBHE Ha N3MEHEHUH JIEKTPHIECKO-
ro TOKa B KOHTYpEe U TeM MeJUIeHHee OymyT co-
BeplIaThcs KojeOanus. Taxke BIUACT HA YACTOTY
kojeOanuii u éMkocTh. C yBenmueHHEM EMKOCTH
KOHJIEHCATOpa BO3pacTaeT BpeMs, HEoOXOIuMoe
JUTSL €T0 3apsa U pas3psaa. 3HAYHT, IEPUOJ] KOJe-
OaHuil OyneT NpoaoDKUTENbHEE, a YHCIO Koneba-
HUM B CEKYH]ly MEHBbIIIE.

CnemoBaTenbHO, M3MEHSS WHAYKTUBHOCTH U
€MKOCTh KOHTYpa, MOXXHO MEHSATH YacTOTY IPO-
HCXOIAIINX B HEM DJICKTPUYCCKUX KOJICOAHUH,
Mo0OHO TOMY Kak CKpHWIIad, IepeMeniasi majibIibl
Mo TPU(Y CKPUTIKUA W YIUTUHSS WU yKOpaduBas
CTPYHBI, U3MEHSET TOH, T. €. MCHSET YacTOTY 3BY-
KOBBIX KOJICOaHHIA.

B pagmoTexHuke MPUXOTUTCS MMETh JACIO C
ANEKTPUICCKUMHU KOJIeOaHUSIMH, 4aCTOTa KOTOPBIX
JIOCTUTAeT MHOTHX THICSIY M MHUIFMOHOB TepIl.
OnepupoBaTh BCSIKWAN pa3 C TaKUMH OOJIBITAMHU
YHUCIIaMU TaK)Ke HEYJIO0OHO, KaK HEeyJIOOHO BBIpa-
XKaTh MyTh OT MOCKBHI 10 JIeHUHTpana B MUILIH-
METpax WM BEC MOKJIAKH TPY30BOTO aBTOMOOMIIA
B rpamMMmax. OOINENMPHHATO IOJIB30BaThCA Oolee
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KPYIHBIMH ~ KPaTHBIMH  €IMHUIAMHU. KIJIOTEPII
(xey) — THICSIUA TepIl M Merarepll (me2y) — MUJLIH-
OH Tep1l.

WznyueHune paarioBOJIH CTAaHOBUTCS TPaKTHYEC-
CK{ BO3MOJKHBIM JIUIIIb B TOM CITy4ae, €CJIM 4acTo-
Ta KoJeOaHuil He HIKE HECKOJIBKHUX JECSITKOB ThI-
csid repil. Bot mouemy Juist M3My4eHUs pagruoBOITH
HY’K€H HE TPOCTO MEPEMEHHBIN TOK, a TepeMeH-
HBII TOK BBICOKOM 4aCTOTHI.

[Tpu momomm KoNeOaTeTHLHOTO KOHTYypa MOXK-
HO TIOJYYHTb DJICKTPUYCCKHUE KOJeOAHUS MPaKTH-
YECKH JIFOOOH 9acTOTHI — OT JIOJIEH Teplia 10 MHO-
TUX COTEH W ThICSY Merarepil. Jjis 3TOro Hajo
TOJIBKO MOA00PaTh COOTBETCTBYIOIIUE EMKOCTH U
WHAYKTUBHOCTH KOJIEOATEIFHOTO KOHTYpA.

OTKPBLITBI  KOJIEBATEJIGHBI  KOH-
TVYP. He cnenyer aymaTh, 4TO AOCTaTOYHO CO3-
JIaTh B KOJeOaTeNlbHOM KOHTYpE BBICOKOYACTOT-
HBbIE KOJIeOaHMs IS TOTO, 9TOOBI OH CTaj H3Iy-
4aTh B OKPY)KAOIEe MPOCTPAHCTBO PAIMOBOIIHBI.
BoT TyT-TO M mpHXOIUTCS BCIOMHUThH «HEKOTO-
pBI€ YCIOBHS», O KOTOPBIX MBI B CBOE BPEMSI JIUIIIH
YHOMSIHYIIH.

O¢ddexT u3nydeHUs pajHOBOIH TEM OILYTH-
TeJbHee, YeM OOIbIee MPOCTPAHCTBO OXBATHIBA-
€TCsl DJEKTPUUYECKUM M MArHUTHBIM TIOJSIMH KOH-
Typa. KoHnencatop xe mo pasmMepaM o4eHb HEBe-
JUK, U TI0JIE €r0 XOTS U CHJIBbHOE, HO OYeHb CO0-
panHoe, cxkaroe. OHO 3aHMMaeT HEeOOJBIION 00b-
ém mpoctpancTBa. To ke ciexyeT ckasarh M O
MarHUTHOM TIIOJIE. OHO COOpaHo, CXKaTO BOKPYT
BHUTKOB KaTyIIKU.

Takoli KoneOaTeNbHBI KOHTYP, Y KOTOPOTO
€MKOCTh ¥ HMHIYKTUBHOCTH COCPEIOTOUYEHBHI,
BCJIEICTBHE YEro TOJISI OTpaHMYEHBI HEOOIBIINM
00BEMOM, HA3BIBACTCS 3aMKHYTHIM KoyieOaTeih-
HBIM KOHTypoM. [IprMeHsis ero B KauecTBe H3ITy-
yaTensl PaguoOBOJIH, MOXKHO OXHJATh HE OOJIBIIC
ycrexa, 4eM OT TOIBITKH HarpeTh OONBIIYI0 KOM-
HaTy pacKaJ€HHbIM J00esa TBO3AEM.

Urak, uyToObl ycunuth 3¢ ekt uznmydenus pa-
JTMOBOJIH, HAZ0 YBEIIMYUTH Pa3Mephl dJIEKTpoMar-
HUTHOTO TIOJISI.

Cpa3y e HalpamiMBaeTCs peElICHUE pa3JBU-
raTh IUTACTUHBI KOHJEHCATOpa, W TOTAA B JJIEK-
TpUUYECKoe Tose OyIyT BKIIOYATHCS BCE HOBBIE U
HOBBIC YacTH MpOCTpaHCTBa. Ho mpu pasnsuke-
HUY TUTACTUH YMEHBINAeTCsS EMKOCTh KOHJICHCATO-
pa. Koatyp HauH€T co3maBaTh KoJieOaHUS HHOU
4acTOThl. ECTh BBIXOJA: OJHOBPEMEHHO C pa3iBH-
JKCHHEM ILUIACTHH YBEJIIMYUBATH MX Pa3Mephl, U TO-
raa éMKOCTh KOHJIEHCATOpa OCTAHETCS HeM3MEH-
HOM.

Ha ¢wur. 7 mokazaHo, kKak NMOCTENEHHOE pa3-
JBIKCHUE IUIACTHH TPUBOJUT K CO3JIAHUIO OT-
KPHITOTO KO0J1€06aTeIbHOr0 KOHTYpa. EMKOCTh y
Hero o0pa3oBaHa JABYMs OOJBIIMMH TUTACTUHAMH,



YJAJEHHBIMUA OJIHA OT APYroll Ha 3HAYUTEIHHOE
paccrosirue. OTBIT MMOKa3ai, 9TO BMECTO CIUIONI-
HOM TUIACTHHBI Jy4llle TPUMEHSTH ABE IJIMHHBIC
MIPOBOJIOKH, TaK KaK OHU CO3Jal0T KOHAEHCATOP
BIIOJIHE TOCTATOYHOU EMKOCTH.

dur. 7. Pasgeurasa nnacTtuHbl KOHAEHcaTopa,
Nony4Ynm OTKPbITbINA KonebaTenbHbIN KOHTYP.

Jiia Oospliero oxBaTa MPOCTPAHCTBA DIIEKTPH-
YEeCKHM II0JIEM OJHY IPOBOJIOKY Ha MadTax IO-
HUMAIOT BBICOKO BBEPX, a IPYTYIO PaclojaraioT y
caMmoi 3emiu. Eciiv o TakoMy OTKpPBITOMY KoOJie-
0aTtenbHOMY KOHTYpPY HA4HET MPOTEKaTh TOK BBI-
COKOHM 4acTOThl, M3IIyYeHHE PAJAMOBOIH oOecrie-
YeHO.

Korga A. C. IlonioB Hadan NpUMEHSTH Paguo-
BOJIHBI JUTS 1IeJiel CBsi3u Oe3 MPOBOJOB, TO OH Ha-
€N HeOOXOAUMBIM YBEIUYHUTh pa3MepPhl OTKPHI-
TOTO KOJIeOaTebHOTO KOHTYpa. OIHYy MPOBOJIOKY
OH TIOJTHSUT HA BBICOKOW MadTe BBEpX, a APYTYIO
3apbUl B 3eMIIO. 3eMJIsl — JOCTATOYHO XOPOIIMH
MIPOBOJIHUK U TI0 CBOEMY JICHCTBHIO BIIOJIHE 3aMe-
HAET OJHY M3 IUIACTHH KOHJEHCATOpa. EMKOCTH
OTKPBITOTO KoJieOaTeIbHOTO KOHTYypa Obuta 00pa-
30BaHa MOJHATOW BBEPX IMPOBOJIOKOM M 3eMIEM,
pa3aen€HHBIMU clloeM Bo3ayxa. IIpoBoj, moaHs-
THI KBEpXy, TOJNYYHJI Ha3BaHHE <«aHTCHHa». B
MEepeBoJie Ha PYCCKUH S3BIK C TPEYECKOTO 3TO
CJIOBO O3HA4YaeT YCHKH HAaCEKOMOro. JTO Ha3Ba-
HUE 1aHO OBIJIO MO BHEITHEMY CXOJICTBY.

Yects M300peTeHNs MEpBOH B MHUPE aHTCHHBI
npuHamiexut A. C. [Tomosy.

MsI yxe 3HaeM, 4TO HE MOTYT pas[eNbHO Cy-
LIECTBOBATH MEPEMEHHBIE MarHUTHOE U 3JIEKTPH-
geckoe moist. [losToMy mpu HMPKYJIMpPOBaHUH B
OTKPBITOM KOJI€0aTeTbHOM KOHTYpPE TOKOB BBHICO-
KOH 4acTOThl B OKPYXaloOLIeM IMPOCTPaHCTBE Oy-
JeT BO3HUKATH 3JICKTPOMArHUTHOE TOJIE.

Cuna wnum, Tydmie ckas3arh, HANpsSKEHHOCTH
aToro moJs Oyner TeM OoJblie, 9eM CHIbHEE BbI-
3BaBILIMH €ro TOK, YeM OOJbIlle aMIUIUTyJa KoJje-
Oanwmit Toka B KoHTYpe. KonebaTenpHbINH TOK C He-
OOJIBITION AMIUIUTYIONH CO37aCT BOKPYT AHTEHHBI
AJIEKTPOMAarHUTHOE MOJe HEOOJNBIION HANpPIKEH-
HoctH. Haobopot, TOK ¢ OOMNbIIOW aMIUIUTYAON
CO3/1aCT CHJIBHOE JJIEKTPOMAarHuTHoe moje. Yem
OoJpITie HANPSDKEHHOCTH TI0JISL, TeM Ha Oojee ma-
N€KOE PaccTOSTHUE OHO CIIOCOOHO JICHCTBOBATH.

N3JIYUEHUE PA/IMOBOJIH. M#I BILIOTHYIO
MOJIOIIIIN €/1Ba JIM HE K CAMOMY CIIOKHOMY SIBJIE-
HUIO, C KOTOPBIM MUMEET ACNO PaTUOTEeXHHKA, — K
BO3HMKHOBCHHUIO M3Iy4YCHUS paauoBOoiH. Hawm
HY)KHO <3aCTaBHTH» IEpPEMEIIaThCs MepPEeMEHHOe
JJIEKTPOMArHUTHOE T0JIe aHTeHHBI. Onupasce Ha
(hopMyITMPOBKY, MPUBEACHHYIO B HAa4yaJie CTAaThH,
MBI MOYKEM TIOCTaBUTh 3HAK PABEHCTBA MEXIY IIe-
PEMEIAIONUMHUCS AIIEKTPOMATHUTHBIMHA TIOJISIMHU
U paguoBoiHaMu. OcTaéTcs MOSCHUTD, B CUITY Ka-
KUX MPUYHH 3JIEKTPOMArHUTHOE TOJIE «TIOKHUIaeT>»
AHTEHHY W «OTHPABISETCS» B CaMOCTOSTEIHHOE
MyTEIIeCTBUE.

DIEKTPOMArHUTHOE TOJIC AHTEHHBI «IBIIIUT C
4acTOTON BBI3BABIIEro ero Toka. Ciexys 3a BceMu
W3MEHEHUSIMH TOKa B aHTCHHE, T0JIe KaK ObI BTS-
TUBACTCS B aHTEHHY, KOTJa TOK B HEH yMEHbIIa-
eTcsl 0 HyNs, W Kak OBl paciyXaeT, KOorja TOK
JOCTUTAET MaKCUMAIIbHOTO 3HAYEHHUS.

Tox B anTeHHe He XAET. CU€T uAET HAa MUKPO-
CEKYHIbl. DJIEKTPOMArHUTHOE TOJE TOJDKHO IO-
CIeBaTh BCIIEA 32 TOKOM <«BTATHBATHCI» M <«pac-
myxatb». TeM y4acTKaM 3JIEKTPOMArHUTHOIO MO-
7, KOTOpbIE HAaXOASTCS y CaMOM TOBEPXHOCTHU
MPOBO/Ia aHTEHHBI, HE TTOTPedyeTcs MHOTO BpeMe-
HU Ha TO, 4TOOBI OBICTPO «BCOCATHCS» 0OpaTHO B
AHTCHHY TpPH BTSATUBAHUU», T. €. B MOMCHTHI
npekparnieHus B Heit Toka. Ho yuacTkam, Haxos-
mUMcsl Ha Tiepudepur OrpOMHOTO BIIEKTpOMAr-
HUTHOTO MO, NPUAETCS MOCHEINUTh. MOXeT 1o-
JIy4UThCS, — B JACUCTBUTENBHOCTU TaK U IMOJy4Ya-
eTCsI, — YTO MepU(epUiiHbIC YUACTKHU IMOJIS eI HE
YCHEIOT «BTSHYTHCS» B aHTEHHY, KaK HaBCTpedy
UM Ha4yHET NBUTAThCS, <«PacIyxas», HOBOE IOJE.
OHO HE TMPOMYCTUT K aHTEHHE OCTaTKU YK€ «BTA-
HyrToro» mois (dur. 8).

W
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®ur. 8. AHTEHHA M3rny4YaeT pagnoBOSHbI,
TONYKaMM OTTOHSIS UX OT cebsl.



«Bamno3maBmiee» 1moje Oyaer OTOpOIIeHO aH-
TeHHOW. C Ka)XIbIM <«B3I0XOM» 3JIEKTPOMAarHuT-
HOTO TI0JIsI aHTEHHA OYJIET TOJTYKaMU OTOPaChIBATh
B MPOCTPAHCTBO «OMO3/aBIIYI0» €ro 4acTh. Ot-
TeCHsIs1 ApPYr Apyra B CTOPOHBI, OTOPOIICHHEIE
YacTH AJIEKTPOMArHUTHOTO TOJIA OYAYT BBIHYX-
JICHBI OTXOJIUTh BCE HalbIlIe OT AHTCHHHKI, MEpe-
MeIIasich B MPOCTPAHCTBE.

Tak mpoucxoauT M3Iy4eHNEe PaJuOBOIH.

Bynp anexTpomarHuTHOe Toje Ooyiee «aKKy-
paTHBIM», yCIIeBall OHO CBOCBPEMEHHO «BTSHYTh-
Cs» B aHTEHHY, — HUKAKOTO M3Iy4eHHs He TOy-
YUIIOCh OBI. Y 3aMKHYTOTO KOJ€OATeIIbHOTO KOH-
Typa mnoje oueHb HeOombioe. [loutn BcE OHO yc-
MeBaeT aKKypaTHO CIJIEZIOBAaTh 32 BCEMH HM3MEHE-
HUSAMHU TOKa. He poucxXoauT MoYTH HUKAKUX 3a-
no3aanuii! Ho 3aTo mpakTuvecku He MoaydaeTcs
W3ITyYeHHsI PaJIHOBOIH.

JJUIMHA BOJIHBI. CkopocTh, ¢ KaKOi BOJHBI
YBEJIMYUBAIOT PACCTOSTHUE MEXKy COOOW M aHTEH-
Hoit, HaMm yxke m3BectHa: 300 00Ckm B cexyHmy.
Takyro OrpoMHYIO CKOpPOCTh KaK HENb3sl JydIle
XapaKTepu3yeT CIOBO «u3nydeHue». He cnydaitHo
BCE OTpaciii TEXHUKH, UCIOJB3YIOIIHE «IepeMe-
MIAFOIINECS JIEKTPOMArHUTHBIE TTOJIS», TIOTYIHIN
MIPUCTABKY <«PaIO». PaTUOCBA3b, PAIHOIEIICHTa-
1Usl, paroHaBUTaNuUs, pagronokanus u mp. Cio-
BO <«Pa¥0» TPOUCXOIUT OT JIATUHCKOTO CIIOBa
«pasinyc», 03HAYAIOMIETO «Tyd».

C KaxJIbIM HOBBIM KOJICOAHHEM 3JICKTPUICCKO-
ro TOKa B aHTCHHE B MPOCTPAHCTBO H3Iy4acTCs
ouepenHas BojHA. CKOJIBKO KOJICOAHWH TOKa,
CTOJBKO BOJH. HO CKONBKO OBl BONH HH H3IIy4a-
JIOCh, CKOPOCTh MX PACIPOCTPAHCHUS CTPOTO IO-
cTosHHA. Yepe3 ceKkyHIy Tocje Hadaiga H3Iyde-
HUSl «TOJIOBa» TMEPBON BOJIHBI OKaXXETCS Ha pac-
crossanu 300 000km oT anTeHHBI. Bee octanbHble
BOJIHBI 3aliMyT TPOMEKYTOYHOE MOJIOKEHUEC MEXK-
Jy «TOJIOBHOW» BOJIHOW M aHTEHHOH paJuOCTaH-
muu. Ha nmomro Kakmoi BOJHBI TPHAETCS TEM
MEHBIIIEEe PACCTOSIHUE, YeM OOJIBIIIE BOJIH U3Ty4a-
€T 3a CeKyHJAy aHTeHHa, T. €. YeM BBIIIE YacTOTa
KojeOaHuil Toka B aHTeHHe. Ecim wactoTa TOKa
paBHa 1 .meey, TO 3TO 3HAYWT, YTO 3a CEKYHJy aH-
tenHa m3rydaer 1 000 000BonH. Bee oHu 3aHH-
MaloT B TIPOCTPAHCTBE, CUUTAS 110 MPSMON JTHHHUU
B cTOpOHY oT m3nydatonieii antennsr, 300 000k.
Ha nomto ka0t BosHBEI puAETCS

300 000 : 1 000 000 = 0:3: = 300.m.

DTO paccTOSIHUE €CTh IyTh, KOTOPBIH yCIIeeT
OpOMTH BOJIHA, U3lTydyaeMas paaroCTaHIUeH 3a
BpeMsi OJHOTO KoJieOaHMsS TOKa B aHTCHHE,
T. €. 3a oamH mepuoj kojebauus (¢pur. 9). Ono
Ha3bIBAaeTCs JJIMHON BOJIHBI, KOTOpas 0003Ha-
qyaeTcs rpevyeckoit OykBoii A (sam6aa).
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®ur. 9. MNyTb, KOTOPLIN
ycneBaeT MpPoOUTU U3-
nyvyaemasi paguocTaH-
uMen BosHa 3a BpeMms
ogHOro nepuopa kKo-
nebaHum TOKa B aH-
TEHHe, Has3blBaeTcs
ONVHOW BOJIHbI.

AWAWA
VYAV

a
Y

ITpy MOHMKEHUHM YACTOTHI KOJICOAHHMIA Kaxaas
BOJTHa 3aiMET OOJBIIE MecTa B IPOCTPAHCTBE.
Ecnu, k npumepy, 4actora KoneOaHui Toka B aH-
tenHe paBHa 100 key u, clieoBaTeNbHO, aHTEHHA
m3nyyaer B cekyHay 100 000 BosH, TO Kaxmas
BOJTHA «PACTSHETCS» B IPOCTPAHCTBE HA

300 000 : 100 000 =8« = 3 000m.

Hao6opoT, mpH MOBBINIEHHH YaCTOTHI KOJieha-
HUF TOKa B AHTEHHEC BOJHBI JOJOKHBI OYyIyT
«cxkaTbes». [Ipu wacrore 100 meey nauHa BOJTHBI
COCTaBHT JIUIIb

300 000 : 100 000 000 = 0,008 = 3Mm.

Takum 00pa3oMm, 4eM MEHbIIE YacToTa, TeM
Oonpine jmHa BOHBL (A, Ha ¢ur. 9). U, Haobo-
por, yeMm 0oJIbIle 4acToTa, TeEM KOpode BOIHA (A1
Ha ¢ur. 9).

Hnuna eonnvt A u wacmoma f obpammno npo-
NOPYUOHALHBL Opye Opyey. [109ToMy JIHHY dIIeK-
TPOMarHUTHONH BOJIHBI A BCErZa MOXKHO BBIYHC-
JIMTH, €CITH PA3JEIUTh CKOPOCTh PACTIPOCTPAHECHUS
sTo# BonHbI, paBHy0 300 000xm B cexkyHay, Ha
vacrory f. J[is Toro 4toObl JUIMHA BOJHBI HOJTY-
YMIIach B METpax, Kak e¢ OObIYHO NMPUHSITO BBIpa-
’KaTh, CKOPOCTbh PACIIPOCTPAHECHUS TAKKE CIEIyeT
opars B MeTpax (300 000 000:). CnenoBaTensHo,
MOKHO HaIucaTh

dor = 300 000 000
w e ’
NJIn
_ 300 000 000
=",

Ecnu sxe 9acToTy BhIpakaTh B KHJIOTEpLax, TO
B 3THX (hOpMyJIax JJIsi HOJIyYEHHUS JUTMHBI BOJIHBI B
METpax CKOPOCTh PaclpOCTpaHEHUsS HaI0 OpaTh B
kutometpax (300 000kwm), T. e.

1= 300 000
) — f(Kgu) )
J50)8%8
300 000
fen) = e



1
Ot MmukpodoHa 10 aHTCHHBI

[lTecTs yacoB yTpa M0 MOCKOBCKOMY BPEMEHH.
B mpocTtpaHCcTBO HEcyTcs MepHBIE yHaphl KpeMm-
NEBCKHUX KYPaHTOB M 3aTEM pPa3far0TCs TOPIKECT-
BEHHBIE 3BYKM ruMmHa. EjBa oT3Bywanu ero to-
CJIEJITHUE HOTHI, KaK pa3/aércsl CIIOKOWHBIA, 4ET-
KHii TOJIOC IUKTOPA:

«["'oBopur Mockaa...».

Tak HauymHaeTcs AEHb LEHTPAIHHOTO Paano-
BEIIIaHHUS.

3HaeTe JI Bbl, KaK MPOUCXOMST ITH MIEPEIadun ?

Kakum 00pa3oM KakIblii 3BYyK, BO3HUKIIHHA B
pPaAMOCTYONH, HA TeaTpaIbHOW CIIEHE WIX B JpY-
TOM MECTE, OTKyZa BEAyT pajuorepesaqdy, MrHO-
BEHHO JOHOCHTCS K BaM 3a COTHH M TBHICAYM KH-
JIOMETPOB?

Jlyis TOro 4TOOBI MBI MOTJIM YCHBIIIATE Paiuo-
MporpaMMy, HY>KHO €€, BO-TIEPBBIX, Iepeaarh, a
3aTeM IPUHSATE.

3amaya nepeaaronei paguoCTaHIIMKA COCTOUT B
TOM, YTOOBI NIPEBPATUTh PEUb, NMIEHUES, MY3HIKY B
JNEKTPUYECKHUA TOK, a 3aTeM Ipeodpa3oBarh IMO-
CIIETHUI B 3JIEKTPOMArHUTHBIE BOJIHBI M U3ITyYUTh
WX B OKPYXaroliee MpOCTPaHCTBO.

Kak >xe mpakTudeckum pemiaeTcs 3Ta 3agada?
UToOB! BEISICHUTE 3TO, BCIIOMHUM, YTO TaKO€ 3BYK.
3BYK — 3TO0 KOJICOaHHS KAaKOW-THOO CPEIbl: BO3Y-
Xa, JIepeBa, MeTalljia, BOABl U T. M. 3BYKOBEIE KO-
nebaHusg B HEOTPAHHMYEHHOM IPOCTPAHCTBE pac-
MPOCTPAHSAIOTCS OT MCTOYHHWKA 3BYKa IO paany-
caM BO Bcex HarpaBiieHusX. CpemHsisi CKOpPOCTh
pacrpocTpaHeHus 3ByKa B Bo3ayxe — 330m/cex.

Ha ¢wur. 1 ycmoBHO mokaszansl (Ha caMoM Jelre
HEBUIUMBIC TJIa3y) MEPUOTUUCCKUE <CTYIICHUS
U «Pa3peKCHUs» B 3BYKOIPOBOJSIIEH cpefie, KO-
TOpBIC W TIPEICTABISIOT cOO0W 3BYKOBBIC Kojebha-
HUS U 3BYKOBYIO BOJIHY.

®ur. 1. 3BYKOBbIE BOIHbLI BOKPYr KaMeEpPTOHa.

T
ITo pa3HbIM UCTOYHHKAM.
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Hame yxo crmoco6HO BoCTprHUMATh KaK 3BYK
TOIBKO KoJebaHus ompeaenéHHpx yactoT (ot 16
no 20 000 konebanmii B cekyHmay). Kpome Toro,
aMIUTUTYJa STUX KoJicOaHWi JOmKHA OBITH TOCTa-
TOYHO OOJIBITION, T. €. 3BYK JOJDKEH 00JIalaTh Ofl-
pelleNnéHHON CUIION, HHAauY€ Mbl HE CMOXEM €ro yc-
JIBIIATH.

MUKPO®OH. W snekTpoMarHUTHBIC BOJHBI,
M 3ByK — 9TO KoyieOaHWs, HO Pa3HOM IMPHPOJIBI.
Her nu cnocoGa mpeBpaTHTh 3BYKOBBIE KoieOa-
HUs B aneKTpoMarautHeie? Ecte. [l aToro cHa-
Yasia Hy»XHO 3BYK IPEBpPaTHTh B KOJIICOAHHS DIIEK-
TPUYECKOTO TOKA.

[Tpubop, mpeobpasyrommuii 3ByKOBBIE KoJieHa-
HUS B JJIEKTPUYECKHE, HA3bIBACTCA MUKPO(POHOM.
OnumeM MPUHIATT ASHCTBUS MPOCTEHIIETO MHUK-
podona.

Tok 8 uenu
MUKPOGhOHa

Tok 8 uenu
MUKPOGhOHa

S

N
N
X

Tok 8 uenu
MUKPOGhOHa

dur. 2. Pabota mukpodoHa.

a — 3ByKa HeT, B LenM MUKpodpoHa TeYEéT no-
CTOSIHHbIN TOK;

0 — nog gencTeuem 3Byka MembpaHa BOTHyTa,
COMNPOTUBMEHUE YMEHBLUMITOChH, TOK BO3POC;

B — NoA AeNCTBMEM 3BYyKa MembpaHa BbIrHYTa,
COMNPOTUBMEHNE YBENNYUIIOCH, TOK YMEHbBLLMWIICS.

Ha ¢ur. 2 nokazana MeTayumyeckas kamepa, B
KOTOPYIO HachIllaH YroJibHBIN mopomok. C omHOM
CTOPOHBI 3Ty KaMepy 3aKpbIBaeT TMOKas IIaCTHH-
Ka, YKperuI€HHasi Ha U30JIATOPax; CO BCEX OCTallb-
HBIX CTOPOH KaMmepa 3aKkpbiTa Harimyxo. Kamepa u
IUTACTUHKA TMPHUCOEIWHEHBI K MCTOYHHUKY IOCTO-
SIHHOT'O HAIpsKEHUs], CO3/IAI0IIEro B €M MOCTO-
SIHHBIN TOK. Ho mpencTaBpTe cebe, 4TO Mbl HA4YaIu



TOBOPHUTH, MPUOTM3WBIINCH K IutacTHHKE. Ecnm
IUTACTUHKA JOCTATOYHO TOHKA, TO MO JeiCTBHEM
3BYKOBBIX BOJIH, T. €. CTYIICHUNA U pa3pexeHUi
BO3/yXa, OHA HAYHET KonebaThes. [Ipu konebaHu-
SIX TUTACTUHKU OyJeT M3MEHSTHhCS cuiia e€ JaBiie-
HUSl Ha YTOJIbHBIA TMOPOIIOK, OTYero Oyaer me-
HATBCSI COMPOTHUBIICHUE, OKA3bIBAEMOE 3THM IIO-
POIIKOM 3JIEKTPUYECKOMY TOKY. BenmumHa TOKa
HayHET MEHAThCA. B pesynbTaTe B 1emu OymeT
Teub MyJIbCUPYIOMUNA TOK. [IpUMEHUB NOBOIBHO
MIPOCTHIC PIEKTPOTEXHUYECKUE YCTPOUCTBA, JIETKO
pa3AeNUTh MyJIbCUPYIOUIUN TOK Ha NEPEMEHHBIN 1
MIOCTOSIHHBIH.

Mp&I cyMenu MpeBpaTUTh 3BYKOBEIE KoJieOaHuUs
B IMepeMeHHbIN 3nekTpudeckuil Tok. Ho neno B
TOM, YTO JJIEKTPUYECKHE KOJIeOaHUs, CO3TaHHbIC
MUKPO(OHOM, OUCHb CIa0BI; UX CIEIyeT YCHUIUTh
C TIOMOIIBIO PaINOJIaMII, IPUMEHAEMBIX B CIEIH-
aNbHBIX anmaparax — YCHJIMTEISIX HU3KOW YacTo-
THI, & MOCJIE 3TOI'0 MOXKHO NEPEeNaTh UX MO MPOBO-
JlaM Ha PaTUOCTaHIIHIO.

UToOBI TIOHSTH, KaK paboTaeT pamroCTaHITHS,
mpUIETCS BEPHYTHCA K KOJIEOATSIILHOMY KOHTYPY.

CHOBA O KOJIEBATEJIBHOM KOHTYVYPE.
BcnoMuuM Hammm paccyxaeHud. Mzmydas paauo-
BOJIHBI, aHTE€HHA HEMPEPHIBHO IOCHUTAET B TIPO-
CTPAHCTBO 3JICKTPOMArHUTHYIO SHEPTUIO BBHICOKOM
YacTOTHI MOPLHMIO 32 MOPLMEH. DTy PHEPTUIO aH-
TEHHA MOJTy4aeT U3 KoyedaTeIpHOro KOHTYpA.

Otkyna >xe OecHnpepbhlBHO 4YepIiaeT SHEPTHI0
caM KojeOaTenbHbI KOHTYp? OUYeBHUAHO, 4YTO
HY>)KHO OCYIIECTBHTb YCTPOWCTBO, MeEpeaaromiee
KOHTYPY BCE HOBBIE ¥ HOBBIE KOJMYECTBA YHEPTHU
B3aMeEH TeX, KOTOphIE OH C MOJIb30M mepenact aH-
TEHHE, M TeX, KOTOpble OECMONIE3HO 3aTPauNBAacT B
camoM cebe. Hemp3s mpeamonarars, 9ro Koyeba-
TEIbHBIA KOHTYp paboTaeT Kak KaKOH-TO «Bed-
HBI» MasTHHK.

Bor o pabore ycTpoHCTB, 0OECIEUMBAIOIIIX
CO37IaHUE PATUOBOIH, MBI TEIEPh U TOJKHBI CKa-
3aTh.

Pagmorexanka 3HaeT MHOTO BCAKHX CITIOCOOOB
«mo0pachIBAaHUS» DHEPTUM B KOJEOATEIHHBIN
KOHTYp. Bce oHH, 3a HCKITIOUEHUEM OJHOTO, ObLTH
OTBEPTHYTHI IPaKTUKOH. Jlemo B ToM, uTO moadpa-
ChIBaHHME HOBBIX MOPUUNA 3JIEKTPUUECKON IHEPTUH
B KOHTYp HYXXHO TPOH3BOJUTH B TaKT C KoyieOa-
HusmMu. He Bo-Bpemsi moAOpOIICHHAs TOPIHS
JNEKTPUIECKON JHEPTrUU HE TOJBKO HE TOANEep-
XKUT KoJeOaHuil, HO OyJIeT 3ariayIiaTh ux.

Haunbonee mpurognsiii crnocol, mocpencTBOM
KOTOpPOTO TIPOM3BOJANTCS Tepeaada B KOHTYp HO-
BBIX U HOBBIX KOJHYECTB DIEKTPUUECKON IHEPTHH,
MIPUMEHSIETCS YK€ OKOJIO COpoka JeT. Mbl umeem
B BUJY KCIIOJIB30BAHUE AIEKTPOHHOMN JaMIlbl, KO-
TOpas SIBJISETCS AYLIONH COBPEMEHHOM paauoTex-
HUKH.
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Jia o3HaKOMIIEHHSI C TeM, KakK AIIEKTPOHHAs
JamIia BMecTe C KoJjeOaTelbHBIM KOHTYPOM CO3-
Na€T TOKHM BBICOKOHM 4acTOTHI, B KAYECTBE TJIABHO-
ro «IEHCTBYIOIIETO JIUIA» MBI MPUIITACUM TPEX-
ANEKTPOIHYIO Jamiry. /st mpocTOTH 00BSICHEHHS
MpUHIOMIA paboTHl pajHoNepesaTdyuKa MbI BOC-
MOJIb3yEMCs ITON CTapol 3aciy’KEeHHOW BeTepaH-
KOH, a HE COBpEMEHHBIMU 00JIe€ CIIOKHBIMU T'eHE-
PaTOPHBIMU JIAMIIAMH.

[HOYUYHUTEJILHBII OIIN30/]. 1UzBecTeHn uH-
TEPECHBIN 3MU30] U3 UCTOPHU PAa3BUTHUS MAPOBOU
MamwHbl. OIWH MalbYMK OBLT TIPUCTAaBIIEH K
NPUMHTUBHOM CTapMHHON TapoBOW MallMHE.
OO0s13aHHOCTH MallbYMKa OBUIM HECIOXHBIE, HO
BechMa OJHOOOpa3HBIe. B cTporo ompenenéHHbIe
MOMEHTHI BPEMEHHU OH JOJDKEH ObUT OTKpPHIBATh U
3aKpbBIBaTh KpaH. BaxHO ObLIO HE CIyTaThCS U HE
OTKPBITh KpaH paHbIle BPEMEHH, YTOOBI HE OCTa-
HOBHUTH MAamIWHBL. ManbuuKy, HaJeIEHHOMY IpH-
POIHOI cOOOPa3UTENBbHOCTHIO, HAJOEAAIO0 YTOMH-
TeJabHOE 3aHsThe. JKemas BBIKPOUTH XOTs ObI He-
MHOTO CBOOOJHOTO BPEMEHH IS CBOMX HUTpP, OH
MyCTUJICS. HA XUTPOCTh. BepéBKkaMu COSTUHII OH
KpaH C KayarolMMCs KOPOMBICIIOM MAIIIUHBI, TPe-
JIOCTaBUB CaMOW MaIuHe 3a00TUTHCS 00 OTKPHI-
BaHWU W 3aKPBIBAHWN KPaHA B HY)KHbIE MOMEHTHI.
Mamuna Oblla mepeBeficHa ¢ PYYHOTO OOCITyXKHU-
BaHUS Ha aBTOMartudyeckoe. KpaHBI OTKPHIBAIHCH
Y 3aKpPBIBAIUCH 0€3 TPUKOCHOBEHHS PYK.

OTOT 3MU301 HAIOMHUHAET TO, YTO IByMS CTO-
JETUAMH TIO3KE MPOU30LUI0 C H300peTeHHeM
JTAMIIOBOTO T€HEPaTOpa TOKOB BBICOKOM YacTOTHI,

B 1913r. Obiia pa3paboraHa IepBas cxema
JIAMIIOBOTO T€HEpaTopa, MOJIOKUBIIAS HAYAJIO Psi-
Iy IOPYTHX CXeM, oOecleunBaomux YI00HbIE
CIIOCOOBI MOTYYEHNSI TOKOB BHICOKOM YaCTOTHI.

B 3T0 Bpems 3Hanm, 4TO paguoIaMIia MOXET
YCHJIMBATh ClIa0ble TEepEeMEHHbBIE 3JIEKTPHUYCCKHE
TOKH TIPAKTUIECKH JIFO00H 9acTOTHI. 3HAIU M TO,
YTO, €CJIM YCUJICHHUS! OJHOH JIaMIIbl HEJOCTaTOYHO,
TO MOXHO TIOCICIOBATEIbHBIMU  CTYNCHIMH
BKIJIFOUUTh HECKOJBKO OJJIEKTPOHHBIX JIAMIT OJIHY
Bciien 3a Jipyrod. HecoMHeHHO, U 10 3TOro Bpe-
MEHU CYHTAIN BO3MOXHBIM YCHIICHHBIC TaKUM
00pazoM MOITHBIC KOJICOAHUS BBICOKON YaCTOTHI
MmojaTe MpSMO B aHTeHHY. B 1Beps cTywamachk
uaes CO3AaHUs JIAMIIOBOW Iepedaroleil paano-
crannuu. HexBaTamo OHOT0: YMEHbBS PEIIUTH 3a-
Jaqy — OTKy/la B3STh IEPBOHAYANBHEIN MepeMeH-
HBIH TOK, KOTOPBIN CJEIyeT MOJBECTU K CETKE ca-
MOI1 IepBOH YCUINTEIBHOMN JIAMITBI.

N yuénbiM nipunuia ujiest, C BHEIIHENW CTOPOHBI
MMeBIIasi MHOTO OOIIer0 ¢ IETCKOM XHUTPOCTHIO
MaJburKa, OOCITY>)KMBABILIETO IMAPOBYIO0 MAIIIHHY.
OHM permmiy NepeBecTH ICKTPOHHYIO JIaMITy Ha
camooOcyxuBanue. IlycTts oHa He XaéT, Koraa
el cobepyTcsi MoAaTh K CETKE MepeMeHHOe Ha-



psDKeHue, a cama 3aboturcs 00 3ToM. MHBIME
CJIOBaMH, JIaMITy 3aCTAaBUIJIM 3aHHUMAThCS HE TOJIb-
KO YCHJICHHEM Y€ paHee I/Ie-TO U YEeM-TO CO3-
JaHHBIX TIEPEMEHHBIX TOKOB, HO M caMOl BO30YyX-
JaTh, TEHEPUPOBATH HX.

Takum oOpa3zoM OBIT CO37aH TIEPBBIA JIAMIIO-
BBl T€HEPATOp HE3aTyXalOMIMX KOJIeOaHnH.

MEPBLII  JIAMIIOBBII  TEHEPATOP.
CxeMa 3TOro reHeparopa UCKIIIOYUTEIBHO TIPOCTa
(¢our. 3). B anomnoil nenwm nammel (tpuoma) JI
BKIIIOUEH KosiebatensHBI KoHTYp LC, a B memu
CEeTKH JIlaMITbl — KaTymka Lc, Omm3ko pacmoio-
KEHHasl K KOHTypHOU kaTymke L. BoT u Bech re-
HEpaTop.

dur. 3. Cxema reHepartopa
C TpaHcOpPMaTOPHON CBA3LIO.

UT0OBI TOHATE, KaK paboTaeT JIAMITOBEIN T'eHe-
parop, caenaem Heboinbiioe pomymiende. OHO
HY>KHO TOJIbKO Ha KOPOTKOE BPEMsl, M MBI OT HETO
BcKkope oTkaxemcs. [IpeacraBum cebe, 4yTo B KO-
nebatensHOM KoHType LC yxe moamepxkuBarotcs
He3aryxarone konebanus. Tok B karymke L He-
MPEPHIBHO MEHSET CBOE HaNpaBJI€HHE, U C TaKOU
K€ YaCTOTOW 3apspKaeTcsl U pas3pspkKaeTcss KOHJSH-
catop C. Crenys 3a U3MCHCHHSIMA TOKAa B KOHTY-
pe, MEHSIOTCA BEUYMHA U HANpaBICHWE MarHWT-
HOTO ToNiA BOKpYT Karymku L. To Bo3HHKas, TO
rcye3as, OHO BO3JICHCTBYET HA BUTKH KaTyIIKH Lc
(mepecekaet uX) H, KaK 3TO MOJy4YaeTcs B JIFOOOM
TpaHchopMarope, M0 WHAYKIIMA HABOJTUT B HHUX
HampsDKCHUE.

Ho k xatymike L mpucoeiHeHa CETKa JIAMITBI,
CJIEIOBATEIbHO, C TAKOW K€ YacTOTOH, C KAaKOU
KoJIeOJIeTCs TOK B KOHTYpe, OyIeT MEHSIThCS U Ha-
npsbkeHue Ha cetke. CeTka MeiCTByeT aBTOMATH-
YeCKH, OHa He OIINOAeTCs: «IUII0C» HA CETKE yBe-
JINYMBAET AHOJHBINA TOK, MPOTEKAIOUA uepe3
JIAMITY, & «KMHHYC» — YMEHBIIAET €ro.

Kauenu MoxHO packadnBaTh, MOATAIKUBAS HX
B TakT. DTy OOSI3aHHOCTh B JIaMII€ C OOJIBIITIM
MpHJIe)KaHUEM BBITIONHSET CETKa, MMOTydaromias To
MOJIOKUTENBHEIC, TO OTpUIIATEeNIbHBIC 3apsanl. OHa
He Ja€T TOKOsl aHOJTHOMY TOKY, 3aCTaBJIsis €ro co-
BEpIIaTh HETPEPHIBHBIE KOEOaHUS.

Tak u He ymaércs aHOAHOMY TOKY TeUb CIIO-
KoitHo. Bc€ BpeMs, moka HUThH (KaTOM) JaMIlbl Ha-
KaJieHa, a Ha aHOJIe JIAMIThl IMEETCS ITOJIOKUTEb-
HOE HAIpPsHKCHUE, JIAMITOBBIA T€HEpaTop co37acT
He3aTyxaronye koneOanus. Jlammna 3a cué€r sHep-
TUHU aHONIHOM 6atapeu b, TOKPHIBAET BCE TIOTEPH B
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koHType. [lonmydaercst cBoero pojia «uaeanbHbIN»
KoJiebaTeNbHEIN KOHTYp. Pemena 3amaga momyde-
HUS He3aTyXarIIUX KoJeOaHuil.

JlamIioBBIil reHepaTop MOXKET OBITh YIOHZOONEH
3aBeIEHHBIM TPYKUHHBIM HYacaM W CTEHHBIM
JacaMm C TMOJHSATBIMU TUPSIMH. YTIPYTrOCTh MPYXKH-
HBI WIM BEC TUPh MOJTHOCTHIO KOMIICHCHUPYET BCE
TOPMO3SIINE CHIIBI TPEHUS U 3aCTaBISIET YaCOBOM
MEXaHU3M paboTaTh 0€30CTAHOBOYHO.

Tenepb MbI MOKEM OTOPOCHTH HAIIE JTOMYIIIE-
Hue. IlycTs B aHOIHOM KOHTYpE HET He3aTyXaro-
mux Koyiebanui. Ho TepBBIf K€ TONYOK TOKa,
BBI3BaHHBIA BKJIFOUEHUEM TI'E€HEPaTopa, HMITYJIb-
COM CO3/1aCT MarHUTHOE TOJIE BOKPYT KOHTYPHOM
KaTyIIKA. DTOT UMITYJIhC OyIeT Tepeaan CeTKe, U
Ta HE3aMEUINTEIBHO clenaeT cBo€ neno. Kavenn
MpuIyT B JABIWKeHWe. PackaumBasich Bcé Oolee,
OHH JOCTUTHYT MaKCHMAaJbHBIX pa3MaxoB, NPHU
KOTOPBIX PAaCKauyMBAIOMINX YCHIINN KaK pa3 XBaTHUT
Ha MPEOAOJCHUE BCEX CHUII, CTPEMSIIUXCS OCTaHO-
BUTH KOJICOaHHUS.

VY aanock yaagyHO MOCTPOHUTH Te€HEpPaTOp, KOTO-
pBIii paboTaeT cam, 03 PyYyHOrO WM MEXaHHWYe-
ckoro ympaeieHus. OH caMm ce0s MPUHYXKIAET K
NEeHCTBUIO, caMOBO30ykmaeTcs. IlosTomy Takoit
TeHepaTop Ha3bIBAETCS] CaMOBO30Y K TAOIITIMCS.

OBPATHAS CBA3b. Paznecutre KOHTYpHYIO
U ceTouHylo Kartymku L u Lc Ha Gonbmee pac-
CTOSIHWE, YTOOBI MarHWTHOE I0JIeé KOHTYPHOH Ka-
Tymku L He <Galemisuio» 3a BUTKA CETOYHOHN Ka-
Tymku Lc, u Bc€ konuntcs. Konebanus coszmaror-
Csl TOJIBKO MOTOMY, YTO aHOJHAs IIeTb CBS3aHA C
CETOYHOH W TepemaéT el BO3OYXKTAIOIIHEe M-
MyJbChI. Takasi CBsI3b HA3hIBACTCS OOpPATHOW CBS-
3bI0; BMECTO TOTO YTOOBI KOJeOaHUs M3 aHOTHOU
LIENH TOCTYTAIH KyJa-Ti00 Jajbllie, «Ha BBIXO»,
OHU (HE TIONHOCTBHIO, @ YAaCTHYHO) MEPeAaloTCs
o0paTHO, HA CETKY CBOEW K¢ COOCTBEHHOW JIaM-
mel. CeTo4Has KaTylika, IMOCPEICTBOM KOTOPOU
CETKa CBS3BIBACTCS C LEMBIO aHONA, HA3BIBACTCS
KaTymkoi oOpaTtHOH cBsizu. UeM Oolbliie BUTKOB
B Hell M 4eM OJike OHa PacIoiokeHa K KOHTYP-
HOH KaTyIke, TeM OOoJIbIliee MHAYKTHPYETCS B HEM
HaIpsKECHUE, TEM CUIIbHEE CBS3b.

Wrak, HEe >7eKTpOoHHAS JaMma co3qaéT Kojeda-
HUSl — OHU CO3/IaI0TCA B KOJIeOaTEIbHOM KOHTYpE.
Ho Hukorma Ob1 KOHTYp HE CO3/1a HEe3aTyXaroIuX
KojeOaHui, eciu OBl JlamMmna He Toj0pachiBana B
KOHTYpP BCE HOBBIE M HOBBIE KOJIMYECTBA DIIEKTPH-
YECKOM SHEpruu JJjii KOMIICHCAIUU BCEX MOTEPb,
— TIOJIC3HBIX U BpeaHbIX. Ho 1 mamma He Moriia Okl
HUYETOo TiepeaTh KOHTYPY, eciu OBl He moiTyJana
SHEPrHI0 OT MCTOYHHWKOB MUTaHHUA — OT Oarapei
WU DJIEKTPOTCHEPATOPOB, MOJAIOLIUX HAIpsKe-
HUE Ha aHOJ.

Temm xonebanuii, Wi, TydIe cKa3aTh, 4acTo-
Ty, HaBS3BIBACT KoJjieOaTenbHbIH KOHTYp. Koneba-



HUSl MeIJICHHBIE, W JJIEKTPOHHAs JiaMra OyaeT B
TaKoOM )K€ MEJJICHHOM TeMIIe IiepeaBaTh KOHTYPY
ouepeHbIEe MOPLUHN ANIEeKTpuIeckoi sHeprun. Ho
€l HIKaKOro Tpy/Jla HE COCTaBUT IPOU3BOIUTE ITO
CO CKOpPOCTBIO HECKOJBKHUX MHIIHOHOB WIIH Jie-
CSTKOB W COTE€H MHUJUIMOHOB pa3 B CekyHny. llo-
MpoOyHTe-Ka BPYYHYIO YIPABIATh 3JCKTPUICCKOM
DHEPTHUEH C TaKOH CKOPOCTHIO!

TPEXTOUKA. M5l yke yKa3bIBaJIH, 4TO CETKE
JIaMITbl COBEPILEHHO Oe3pa3inyHo, OTKyAa €i Imo-
naérest «packauka». B cxeme ¢ur. 3 oOparnas
CBSI3b QHOJIHOTO KOHTYpa C CETKOH — Tpanchop-
MaTtopHasi. Bckope ObUIO JoOKa3aHO, YTO HMMETh
OTACTBHYIO KaTYIIKy OOpaTHOW CBSI3U COBEPIIICH-
HO He o0s3aTenbHO. i 3TOr0 MPUMEHHIIN CXe-
My, ¥ KoTopoii cetka (¢ur. 4) HemoCpeIACTBEHHO
MPUCOEAMHEHA K KOHTYpHO# Katymike L. Ha cetky
JaMIibl JI mofgaércsl HanpshKEHUE, BO3HHUKAIOIIEe
Ha JacTu A—b BUTKOB KOHTYPHOH KaTymikua. Uem
0oJbIlle BUTKOB MEXIy Toukamu 4 u b, Tem
Oonpliee HampsbKeHHE MONAETCS Ha CETKY, TeM
cuibHee obpaTtHas cBsA3b. Haobopor, mepeasuras
COCIMHUTEIBHBIM MPOBOJHUK CETKH K TOUKe b,
MBI YMEHBIIIAN OBl 00paTHYIO CBsA3b. Takas CBSI3b
Ha3BIBaeTCsl aBTOTpaHchopMaTopHOil. B mpuHIH-
e OHA HUYEM HE OTJIMYaeTCs OT TpaHchopMaTop-
Hoii. Oba crocoba MpeaCcTaBIfAioT pa3HOBUAHOCTH
WHJIYKTUBHOM CBSI3U. HANPSXKEHHUE HA CETKE CO3-
nmaércs 6maromaps dJIEKTPOMArHATHON MHIYKITHH.

L
'LCZ

our. 4. Cxema reHepatopa dur. 5. Cxema reHepaTopa
C aBTOTpaHcopMaTopHO ¢ EMKOCTHOM obpaTHOM
obpaTHol CBA3bIO. CBSI3bI0.

HenpemeHHbIM ycClOBHEM JAEHCTBUSI CXEMBI
SIBIIIETCSl TaKO€ COEAMHEHHE TPEX MPOBOIHHUKOB
ot namisl JI k koHTYypy LC, mpu koTopom mpoBo;g
oT Karoja (HUTH) MPUCOETHMHIETCS MEXIY TIPOBO-
JaMH OT aHO/a M CeTKH. TOJBKO TOTJa CeTOYHBIC
Y aHOJIHBIC UMITYJIBCHI OYIyT JCHCTBOBAThH B TAKT.
Ecnu aHOmHEIN TOK, HaNIPUMEp, AODKEH YBEIINYH-
BaThCA, TO ISl OTOTO JOJDKHO BO3pPACTaTh IMOJIO-
KUTEILHOC HAIPSHKCHHUE HA CETKE.

[Momauy mopruii 3HEPTUU OT JIAMIIBI B KOHTYP
CTPOTO B TaKT PaJAMOCTICIIHAIICTHI HAa3bIBAIOT IO-
naded B ¢ase. Cxema ¢ TpaHC(HOPMATOPHOH CBSI-
3bI0 TOXKE MOXET HE BO3OYAMUTHCS, €CIIH UMITYJIb-
CBhl Ha CETKE HE B (pa3e ¢ UMIYJIbCAMH AHOIHOTO
ToKa. B 310l cxeme mpaBuibHas (a3supoBKa a0C-
TUTaeTCsl OYEHb MPOCTO: €CIU T'eHEepaTop HE BO3-
Oy»maercsi, JOCTATOYHO MEPEKIIOYUTh KOHIIBI Ce-
TOYHOU KaTymkd. B cxeme ¢ aBToTpanchopma-
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TOPHOH CBS3BIO HY)XHO PaCIOJIOXHUTh IPOBOIHU-
KH TOJIBKO TaK, KaK MoKa3aHo Ha ¢wur. 4.

Becbma mpocrast mo cBoeMy YCTpPOMCTBY, CO-
CTOsAMIAs BCETO JIMIIL U3 KOJEOATEIHHOIO KOHTY-
pa, B TpEX TOUKAX COEJUHEHHOIrO C JIAMIIOW, 3Ta
CXeMa T0JIh30Bajiach B CBOE BpeMs 0COOBIM pac-
MOJIOKEHUEM panuomooutencii. [loutn Bce pa-
TUOTIEPEeaTINKA  TIEPBBIX KOPOTKOBOJIHOBHUKOB
HUMEJIM TE€HEPATOP «TPEXTOUKY.

EMKOCTHAS CBSI3b. CymliecTByIOT CXEMBbI
¢ €MKOCTHOW 00paTHOH CBs3bl0, HANIPUMEpP MpU-
BenéuHas Ha ¢ur. 5. B 3Toli cxeMe HampskeHHE
Ha CETKY JiaMITbl JI cHuMaeTcs ¢ kouaencatopa C,,
KOTOpBII BMecTe ¢ KoHaeHcatopom C; obOpasyer
éMKocTh KOHTypa. CTermeHb 0OOpaTHOHM CBSI3M B
9TON CXEeME pEerylupyercs BEIUYHMHON EMKOCTH
koHzaeHcaTopa C,. oHa TeM OOJbIIe, YeM MEHBIIS
aTa éMKOCTh. BOT BaM pa3bsicHEHHE. YeM OOJIbIIe
€MKOCTh, TEM MEHBIIIE COMPOTHBIIEHUE TPEICTaB-
JIIET KOHJICHCATOp TIEPEMEHHOMY TOKY. MeHbIee
COTIPOTUBJICHHE TOTPEOyeT MEHBIIETO HAIpsHKe-
HUS Ha ero mpeogoneHne. HampspkeHne Ha BBIBO-
JaxX KOHJEHcaTopa OOJbIIeH €MKOCTH, BKIFOUYEH-
HOTO B IICMb IIEPEMEHHOTO TOKAa, MOIy4aeTcs
OYEHb MaJIBIM.

B cxeme ¢dur. 5 HampsokeHME Ha CETKY JaMIIbI
Oepércs uMeHHO ¢ KoHjaeHcaropa. [loaromy 00-
paTHasi CBS3b CTAHOBHTCS OOJiee CHIIBHOM, KOTJa
&MkocTh KoHzeHcaTtopa C, yMeHbIIaeTcs, — yBe-
JIMYUBACTCS HAMPSHKCHUE Ha HEM.

[losiBeHME Ha CBET HOBBIX CXEM JIAMITOBBIX
TeHepaTopoB OBLIO TECHO CBSI3aHO C TOSBICHHEM
HOBBIX THITIOB 3JIEKTPOHHBIX JiamIl. Benen 3a omm-
CaHHBIMU BBIIIEC TCHEPATOpaMU OBUTH TPEIIONKE-
HBI MHOTHE JIpyTHe cXeMbl. Bce oHU 1O cymiecTBy
B TOM WJIM MHOW Mepe MOBTOPSIOT KJIACCUYECKUE
CXEMHI.

3AJIAIOIUIT TEHEPATOP. JlammnoBomy
caMOBO30YKIAlOIEMyCs TeHepaTopy HeXBaTaeT
emIé aHTeHHBI, YTOOBI CTaTh PAJUONCPEIATINKOM.
Paznmuume Mexay MOIIHBIMH M MaJOMOIIHBIMH
pPaAMOCTaHIIMAMY 3aKJII0YaeTcs, TJIaBHBIM 00pa-
30M, B CTETICHH YCWJICHHUS MEPBOHAYAIBHO IOITY-
YCHHBIX B JIAMIIOBOM T'€HEPaTOpPE BBICOKOYACTOT-
HBIX KOJICOaHMA.

Ecan TpebyeTcss MOMHOCTL OoibIie TOH, KO-
TOPYI0O B COCTOSHHHM OTIaTh HEIOCPEACTBEHHO
CaMOBO30YKIArOIIUNCSA TeHEepaTop, TO MPUMCHS-
I0T CTyIEHYaTOe yCHJIEHHE BCE OoJjiee MOIIHBIMU
namramu. MHOrna B OOHOM yCUIIUTEIHHOM MOIII-
HOW CTYNEHU JI YBEIWYCHHUS MOIIHOCTH OJIHO-
BPEMEHHO BKJIIOYAIOT «B OOIIYIO YIPSKKY» HE-
CKOJIBKO JIaMIl — fABe, Tpu W Oombmie. Hepemko
MOXKHO BCTPETUTH MEPEAATUNK C TPEMS-U€ThIPHMS
U JTa)Ke CEMbIO-BOCEMBIO CTYNCHIMH. B Takux yc-
JIOBUSAX CaMOBO30YKIAIONIHIACS JIAMITOBBIN TEHE-
paTop, TMEPBOMCTOYHHK 3ICKTPHUYSCKUX KoyeOa-



HUH, TIONy4aeT Ha3BaHUE 33JIAI0IIeT0 TeHeparopa:
OH <«3aJaéT TOH» BCEM OCTAIBHBIM — YCHIIUTEIb-
HBIM — CTYTICHSM, <PacKaunBacT» UX.

3ajmaroluii reHepaTop — <«CepAre» nepenaTyu-
ka. OCTaHOBUTCSl «Cephle», U BCE OCTaHOBHUTCS.
[lepBast ycunurenapHast CTYyNeHb HHYETO HE MOIY-
YUT HA CETKY JaMIlbl OT 3aJaloUlei CTYNEeHH, U
MMO3TOMY HHYETO HE TepeaacT BTOPOW CTYIEHH,
BTOpOH Hedero OyaeT mepenaBath TPEThEH | T. I.
TmerHo anTeHHa OyJaeT OXXHMIATh MOMYYECHHUS TO-
KOB BBICOKOH YacTOTHI OT MOIIHOW OKOHEUYHOH
CTYTIECHH.

N «cepane» nepenaTynka TIIATEIBHO obepe-
ratoT. EMy BpenHa neperpyska. Ha Hero nelictBy-
€T TEIUIO, BBIIETIIEMOE TOKOM B Pa3WYHBIX JeTa-
JISIX YCTaHOBKH. BesAKoe M3MEHEHNE TeMITepaTyphl
NPUBOIUT K HM3MEHEHHUIO DPa3MEpPOB MeETajlInde-
CKHUX KOHCTPYKIIMH, B YaCTHOCTH K HW3MEHEHHIO
pa3MepoB Jerajeil KOHAEHCAaTopa M KaTyIIKH
KOHTypa. MeHseTcs WHAYKTUBHOCTh, MEHSETCS
€MKOCTB, @ OT 3TOT0 MEHSETCsl TeHepUupyeMas Jac-
TOTa, <TyJSET» BOJHA PaJNOCTAaHIINU. B momnckax
CUTHAJIOB CTAHIMK MPHUXOAMTCS BCE BpeMs mepe-
CTpanuBaTh MPUEMHIIK.

UtoOBI M30€KaTh HENPHUATHOCTEH, OT 3aJaro-
IIeTo TeHepaTopa He TPeOYIOT OOJBIION MOIIHO-
CTH — JIMIIb OBl OH T€HEPUPOBAJ KOJIeOaHMsI CTPO-
ro onpeAenéHHoi yacToThl. Kak HexxHOE pacTeHne
MMOMEIIAIOT B OpaHKepero, TaK M 3aJafoIInii TeHe-
paTop 4acTo MOMEMIAIOT B KaMepy €O CTpPOro Mo-
CTOSAHHOW TemmepaTypoil. YHamie ke NpUMEHSIOT
0CO0BIE CTAOMITN3aTOPHI YaCTOTHI, KOTOPHIE HE TI0-
3BOJISIIOT TEHEPUPYEMOI 9acTOTE OTKIOHATHCS OT
3apaHee yCTaHOBJICHHOTO 3HAYCHUS, OT HOMHUHAJIA
4acTOTHI.

CBs3yIOINM 3BEHOM MEXIY JaMIIOBBIM TEHe-
paTopoM M aHTEHHOW SIBJISIETCS] MUTAIOWIas JTMHUS
(duzmep). OHa wrpaer poip IUIFOCA B HECIOKHOM
apu(pMeTHIeCKOM BBIPAKEHUH !

pazuornepeaTduKk = JIaMIOBBIA TeHepaTop +
+ aHTeHHA.

[IuTarommast TMHUS COCTOMT W3 MPOBOAOB WU
Ka0erst, CoeNMHSIONINX aHTeHHY C JIAMIIOBBIM Te-
HEPaTOPOM.

Takum 00pa3oM, MBI TTO3HAKOMUITUCH C OOIIHM
MIPUHLIUIIOM JEHCTBHS panonepe aTInKa.

BKIIFOYAEM PAJTMOTIEPEJIATUUK. Yepes
pazuonepesaTduku MOXKET OBITh OCYLIECTBIEH
mo0oit Bu paboTHL: mepenada pajarnorpaMm ¢ Io-
MOIIBIO TenerpadHoit a30yku (pamuorenerpadnas
nepenava), mepeaada peun M My3bIkd (paguore-
nedonHas nepenaya), OykBoreuaTaHue u mepesa-
ga N300paKeHUH.

Campblii mpocToil BUA paboThl — MpephIBaHUE
KoneOaHui; Tak MOCTYNAarOT PaAMCTHI, BBICTYKHU-
Bas KJIIOYOM 3HaKW TejerpadHoi azOyku: mpu
Ha)KaTUHM KII0Ya 3aMBIKAIOTCS €ro KOHTAaKThl, U
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cepyrs BBICOKOYACTOTHBIX KOJIEOAHHI MOCTYIIAeT B
aHTeHHY, TpU pa3MbIKAaHMM KOHTAKTOB TOZada
KoneOaHuii B aHTEHHY mnpepeiBaeTcs. KopoTkoe
BpEMsI BKJIIIOUEHHUSI COOTBETCTBYET TOUKE, AJIMHHOE
— THpe. DTOT IPOIECC HA3BIBACTCS MAHUITYIISIIHEH

(dur. 6).
Tok 8 aumeHHe nepedam4uka
Touka Tupe

A M0 AAANIAAAARAANDAN Boens
(LU

Koy | _Knoy
Haxam ' omxam

®dur. 6. TOK BbICOKOW YaCcTOThbl B aHTEHHE
nepegartyunka npu TenerpadHon paboTe.

Koy Haxam ——>|

Ho Takum crioco6om MOKHO TiepenaBaTh JHUIIb
YCIIOBHBIC 3HAaKH TenerpapHor a30yku. A eciu
HY)KHO TIepeJiaTh pedb WM MY3BIKY, TO TPEHKJC
BCETO CJIEAYET OOPATHTHCS K ITOMOIINA MHUKPOQO-
Ha.

O mepBOM 3Tamne MpeBpalieHUs 3ByKa B 3JICK-
TPUYCCKHUN TOK MBI YK€ 3HAEM. DTOT TOK MBI YCH-
JWIA ¥ HAMpaBWIM IO MPOBOJAAM Ha PaIlOCTaH-
muio. K mepenmatamky, Takum o0pa3oM, 3BYKH
MPUIIUTA B BHUJIE JJICKTPUYSCKUX KOJICOAHWH HU3-
KOH 4acToThl. YTO e Tereph ¢ HUMH JeNIaTh?

MOAYJIALUA. Ucnionb3yembie Tl BEIIAHUS
Ha OOJIBIINX PACCTOSHUSAX PaJUOBOIHBI HMEIOT
mHy oT 1510 2 000Mm, a 3TO 3HAYMT, YTO YACTO-
Ta, ¢ KOTOPOH KOJISOJIETCS BBI3BIBAIOIITHI X DJIEK-
tpudeckuii Tok, papHa 20 000 000 (2Qweey) —
150 000 (15Qkey) xonebanmii B cexyHmy. Camas
’Ke BBICOKas 3ByKOBas (HHM3Kast) 94acTOTa, KOTOPYIO
CIIOCOOHO BOCHPUHUMATH HAIlle YXO, UMECT IMpPH-
MepHo 20 000konebanuii B CEKyHTY.

Takum o0Opa3oM, MmoirydaeTcsi, 9To KojaeOaHwms,
KOTOpBIE MBI MOXXEM YCJBIIIATh, UMEIOT BEChbMa
HU3KYIO YacTOTy U IO3TOMY HECIIOCOOHBI H3ITY-
4aThCs B MIPOCTPAHCTBO.

Konebanus e, n3mydarommuecs Ha OTPOMHBIC
paccTosiHUSL B BHUJIC OSJICKTPOMArHWUTHBIX BOJH,
MMEIOT OYCHb BBICOKYIO YaCTOTY, KOTOPYIO MBI HE
MO’KEM CIIBIIIATE.

Ocraércst, BUIUMO, KaK-TO TPHUCIIOCOOUTH BBI-
COKOYACTOTHBIC KOJICOAHUS JJIST KTPAHCIOPTHUPOB-
KHU» KOJIeOaHMI 3ByKOBOM 4aCTOTHI.

Takoii cmoco6 Opu1 Haiinen. KoneGanus 3By-
KOBOHM YacCTOTHI 3aCTaBISIOT BO3/CWCTBOBaTh Ha
KoJjeOaHusl BBICOKOI dacToThl. [Ipomecc Bo3neii-
CTBHSI HU3KOYACTOTHBIX KOJEOAHMI Ha BBICOKO-
YaCTOTHBIE HAa3bIBACTCS MOOYAAYUEH.

DNeKTpUYeCcKue KoneOaHs 3BYKOBOM 4aCTOTHI
TPYIHO TEepeaaTh NAIeKO, a C TOMOIIBIO BBHICOKOM
9aCTOTHI OHH CBOOOIHO TIepeOPacHIBAIOTCS BOKPYT
BCEr0 3eMHOTO Iapa.

TepMuH MOAyNANMK W3aBHA TPUMEHSETCS B
My3BIKe JJIs1 0003HAYECHHUS [Tepexoia U3 OJHON TO-
HAJIBHOCTH B JIPYTYIO — CMCHBI JIAJIOB.



B niekTpoTeXHUKE MOIYJAINS — 3TO U3MEHE-
HHE KaKOW-HHUOYIb U3 XapaKTEPUCTUK DJICKTPHYIC-
CKOTO TOKa: €T0 CHJIBbI, YaCTOTHI, (ha3bl, B COOTBET-
CTBHUH C KOJICOAHUSIMH KaKOT0-JIM0O JPYTrOTo TOKA.

Mogymsius —3T0 He MPOCTO CMEIIEHHE TOKOB,
a TaKkoe BO3JEHCTBHE HU3KOYACTOTHOI'O TOKa Ha
BBICOKOYACTOTHBIM, KOr[a HH3KOYACTOTHBIM TOK
KaK Obl OTIICYaThIBAET CBOKO (hOPMY Ha BBICOKO-
YaCTOTHOM.

Tox BBICOKOW YacCTOTHI, Ha KOTOPBIM BO3JCHCT-
ByeT Tene(OHHBINH pa3roBOp, HA3bIBACTCS MOIY-
JAPYEMBIM TOKOM, MOOYAUPYEMbIM KOAeOAHUEM.
loBopsaT Takke «wecywee koaebanue». IT0 —
ynauyHoe Has3BaHue. OHO XOpOIIO ITOKa3bIBAET
CYIIIHOCTh TIporiecca. BhICOKoYacTOTHOE KoJeha-
HHE ocjIe MOIYJISINUN HeCET Ha cebe (i B cebe)
OTIECYATOK TOKA HU3KOM YaCTOTEI.

[Ipomiecc MOIYJSIIIME OCYIIECTBISICTCS C TIO-
MOIIIBIO CIEITHATBHOTO YCTPOHCTBA, HA3EIBAEMOTO
MOJIYJIATOPOM.

MonynsaTop OCYIIECTBISICT BO3ICHCTBUE TOKOB
HM3KHX YaCTOT Ha BBICOKOYACTOTHBIE KOJIeOaHUs.
JlemaeTcss 3TO B paaMonepefaTdyukax IOCPECT-
BOM CIICIIUATBHBIX MOJTYJISTOPHBIX JIAMII.

BricokogacToTHBIC KOJICOAHHS 10 MOIYJISIIAN
HAYEM HE OTIUYAIOTCA OXHO OT napyroro. Ho
BCJIC/ICTBUE JCHCTBUS IEKTPUICCKHUX KOJICOaHMIA,
MOCTYMAIOIIUX ¢ MUKPO(OHA, aMILTUTya UX Me-
Hsercsa. OHa CTaHOBUTCS TO OOJIBIIIE, TO MEHBIIIE.

OTHU W3MEHEHUS B TOYHOCTH COOTBETCTBYIOT
KoJeOaHUsIM MHKPO(GOHHOTO TOKa, a CleaoBa-
TEIFHO, W 3BYKOBBIM KojieOaHusM. Tak Ha dJek-
TpHUYECKHE KoJieOaHUs BBICOKOW YacTOTHI HaKIIa-
JIBIBACTCS  «OTIHEUYaToK» (y30p) TMepenaBacMbIX
3BYKOB, U B PE3yibTaTe IMOIYYAIOTCS MOIYIHPO-
BaHHBIC KOJICOAHNUS, KOTOPBIC U3TyJaroTCs Paaro-
cranuueii (dur. 7).
| 3ByKa,_

=—23BYK €CTb—
HeT

Tok B yenu
MUKDPOGOHa

A
i

. 7. M'paduyeckoe nsobpaxeHune
pesynbTata Mogynsauun.

=

Tok B yenu
nepegar4yuka

o
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Haznauenune paauonepenaronux  CTaHIMI
oueHb pasHooOpa3HO. HekoToprie W3 HHUX BEAyT
nepedaud s BCEW CTpaHbBl M PacloyiararoTcs B
0oipIIMX TIOMelIeHusx. JlroOuTenbckas paauo-
CTaHIHA YacTO CBOOOJHO pa3MeIIaeTcsi Ha CTOoJe
B KBapTHUpPE KOPOTKOBONHOBUKA. HOo kak Obl HH
OTIIMYAJINCh OHU TI0O CBOEMY BHAY U pa3Mepam,
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MIPUHITMITHATHHON pa3HUIIEI B X pabore HeT. Pa-
TUOTEXHUYECKUE MPOIECCH B HUX MOYTH OIMHA-
KOBBI, U OTJIMYAIOTCS OHU B OCHOBHOM TOJBKO
MOIIHOCTBI0 KOJEOAHWN W JJIMHOW W3Ty4aeMbIX
PaAMOBOIIH.

Kaxxmas paguiocranius — 310 dabpuka pamno-
BoJIH. OHa MOTPEOIIAET ANMEKTPUUICCKYIO IHEPTHUIO
oT OaTapeil WM OT TeHepaTropa, WIH OT JJIEKTPH-
YeCKOW ceTh W mpeodpasyeT €€ B BBICOKOYACTOT-
HBIC DJICKTPUUYCCKUE KOJICOaHHS, KOTOPBIC ITOCIIC
YCWJICHUSI U MOJYJSALMU TMONaJaroT B Mepeaaro-
myio aHTeHHy. OTciofa OHM yXe B BUZAE paauo-
BOJH HAaYMHAIOT CBOE MYyTELIECTBUE K PagUONpPHU-
€MHUKaM.

. 1
Kak npoucxonut paauonpuém

((FOBOpI/IT Mockaal» — ckazan JUKTOP Y MHUKPO-
¢oHa.

W 1emoe MHOXECTBO 3BYKOBBIX KOJICOAHMIA
MPOHECIOCh 1O BO3AYXY, AOCTHIVIO MEMOpaHbI
MuKpodoHa, 3actaBuio e€ konebatbca. Komebda-
HUS MEMOpPaHBI IPEBPATHINCH B KOJICOAHHS dJICK-
Tpuueckoro toka. [locneanue, npoias yepes ycu-
JUTEIH, ¢ OOJNBIION CKOPOCTBIO MPOMYAIHCH MO
MPOBO/IaM K T€HEPaTOpy PaAMOCTAHIINN, KOTOPBINA
BO30y)XIaeT KoJieOaHUsI BBICOKOW 4YacTOTHI. TOK
HU3KOHM 4acCTOTHI 3/1€Ch BO3JCHCTBYET C MOMOIIBIO
MOJYJIATOPa Ha BRICOKOYACTOTHBIC TOKH, T. €. KaK
Obl OTIIEYAaThIBACT HA HHUX CBOIO (opmy. 3arem
YCUJICHHBIA PaguojiaMIIaMi TOK BBICOKOW 4acTo-
THI TIOTIAJIACT B aHTCHHY. BOKpYT aHTEHHBI pajno-
CTaHIMK OOpa3yeTcss MEepeMEeHHOE DJIEKTpoMar-
HUTHOE TI0JIe, M3ITydalolieecss U paclpoCTPaHIIO-
mieecsi B OKpY’KarolleM MPOCTPaHCTBE C OOIbIION
CKOPOCTBIO.

OTOT MyTh KOJeOaHWH OT MHUKpPO(OHA IO aH-
TEHHBI OTIMCAH B NPEIBIAYIICH CTaThe.

[Ipocnenum Tenepp AadpHEHIINN MyTh paguo-
nepeiayn 0 TPOMKOTOBOPHUTENST PaIUOTPUEMHHI-
Ka.

Y BXOJIA B PAJIMOINPUEMHUK. Qns
npuéMa paauorepenad HeoOXoguma MpUEMHAs
anTeHHa. OHa He OTJIIMYaeTCs OT Mepeaaroei an-
TEHHBI, HO Ha3HaueHUe e€¢ npyroe. OHa mOKHA
YJIOBUTH HEPTHUIO, KOTOPYIO HECYT PaJHOBOJIHEL.
Korma mepemeHHOe 53IEKTPOMarHUTHOE IIOJE
BCTPEUACT HAa CBOEM ITyTH METAJLUTUICCKHIA TTPOBOJT
AQHTEHHBI, OHO BO3ACHCTBYET Ha CBOOOIHBIC DIICK-
TPOHBI, 3aKIIOYEHHBIE B IPOBOIHUKE. DIIEKTPOHBI
MPUXOIAT B KoJeOaTeNbHOE [BHKEHHE W II0-
CIIyIITHO TIOBTOPSIIOT BCE M3MEHEHHUs DJIEKTpoMar-
HUTHOTO ToJist. B pe3ynbTaTe B MPUEMHON aHTEH-
HE BO3HHUKAET IMEPEeMEHHBIH TOK.

1
Ilo Pa3sHbIM UCTOYHHUKAM.



JT1oT TOK o4yeHb Man. Ho ero m3meHeHus co-
BEPIIAIOTCSA B TaKT C KOJEOAHUSAMHU MPUXOISIINX
PaJAMOBOIIH M, 3HAYUT, B TOYHOCTU COBIAJAIOT C
M3MEHEHUSMH TOKa, KOTOPhIM MPOTEKACeT B aHTCH-
He, M3JIy4Yaroneil paarnoBOIHEI.

IIpuémHas aHTEeHHA COEAUHSETCA C PaUOIPH-
EMHHUKOM, K KOTOPOMY U TIOJIBOJSTCS 3JICKTpUYC-
CKre KoyieOaHWs, CO3/IaHHBIE B aHTeHHe. Temepn
ouepens 3a HUM. Kakue ClioxHbIe 3aa4dil Mpej-
CTOUT BBITIOJHUTh MPHEMHUKY? DIEKTPUUECKUC
SIBIICHUS, TIPOUCXOMIAININE B CXEME 3TOTO MaJIeHb-
KOTO paauoanmapara, moxalyl, CJIO)KHee TeX, Ka-
KHE TIPOUCXOIAT B paJUONEpeaTUNKaX, 3aHH-
MAIOIIUX WHOT/IA TIeIbIC 3IaHUS.

KAK COPTHUPYIOTCA PAJJMOBOJIHBI.
BxirounB paguonpuéMHIK, Mbl HAUMHAEM €T0 Ha-
CTpauBaTh, Bpallias OJHY U3 PYUCK.

Yto ke NpOUCXOUT IIPU HACTPOHKE MPUEMHHU-
Ka 1 II0YeMy OHa HeoOXxoaumMa?

B nHacrosiee BpemMs UMeeTCs O4eHb MHOTO Tie-
penaromux paguoctaHmii. OHU HAXOAATCS B pas-
HBIX TOpOAax ¥ BEAyT paszinuuHbie nepenadyn. On-
Ha U3 HUX MEepPeAaéT MOKIaN, Apyras — MOCISIHIE
W3BECTUS, TPEThS — KOHIIEPT U T. 1.

Kaxnas cranmmsg m3mydaeT pagvoBOJIHBI, KO-
TOpbIE TOXOMAAT IO NMPHUEMHBIX aHTEHH U BO30YXK-
JIAIOT B HUX JJICKTPUYECCKHUE KoneOaHUs. AHTCHHA
B OJTHO U TO XX€ BpeMs IMPUHUMAET BCE MEpPeIadm.
Ecnu 6p1 ciymanu uX OZHOBPEMEHHO, TO YCIIbI-
many Obl TAKYIO0 CMECh 3BYKOB, M3 KOTOPOW HUYE-
T'O Helb3st ObUIO OBbI MOHSTH. YTOOBI 3TOTO HE OBI-
710, BCE PaJIMOCTAHIIMU pabOTarOT HA Pa3HBIX BOJ-
HaxX. JTO 3HAYWT, YTO KaXAas M3 HUX H3IydaeT
AJIEKTPOMATrHUTHEIC KOJeOaHUs JIUIIb ONpPEeACTIEH-
HOM TOJIbKO ISl HEE YCTaHOBJIEHHOW YacTOTHI.
CrnenoBaTellbHO, B IPUEMHON aHTeHHE Jtobas pa-
JUOCTAHIMS BO30YXaeT KojeOaHus cBOeH wyac-
TOTBI, OTIMYHOM OT YaCTOT APYyrux craHmuii. U
BOT, YTOOBI MOKHO OBIJIO CIYIIATh KKIYIO Tepe-
Jla4y B OTACIHLHOCTH, TPUEMHHIK OTOMPAET U3 BCEX
KoJeOaHuii, BO30YyX/IaeMbIX B aHTCHHE, TOJIBKO
Kosebanust omHoM pamuoctaniuu (pur. 1). Takas
COPTHPOBKA PAJMOBOIH TPOUCXOAUT B Kojeba-
TEIHHOM KOHTYPE pajuONpUEMHMKA, KyJa Torma-
JAIOT JJIEKTPUYECKHe KoJieOaHWs, MPUHATHIE aH-
TEHHOH. 371eCh UCITOJIB3YIOTCSI CBOWCTBA 2JeKMpl-
4eCcKo20 pe3oHAanca KoiebamenbHo20 KOHMypd.
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®ur. 1. KoHTyp nponyckaeT Ty 4acToTy,
Ha KOTOPYIO OH HacTPOEH.

SIBneHue pe30HaHCa HAM TPUXOJUTCA Ha0JII0-
JaTb OYCHB 4acCToO.
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CtpyHy MH000TO MY3BIKQIEHOTO WHCTPYMEHTA
MO’KHO 3aCTaBHUTh 3BydYaTh, HE MPUKACAACH K HEH,
CTOUT TOJBKO BONHM3M OT HEE CO37aTh TaKOH ke
3BYK, KaKOW OHa camMa MOXeT u3JaBaTh. Harpu-
Mep, TOJIOKUM Ha CTOJI JBE OJJUHAKOBO HACTPOEH-
HBIE TUTapbl U 3aCTaBUM CTPYHY OJHOW M3 HHX
CWIBHO 3BydYaTh. EcCiuM mpekpaTuTh TOTYAC IKe
(mpwmxaB pykoii) KoaeOaHus 3TOH CTPYHBI, MOKHO
JIETKO 3aMEeTUTh, YTO OJMHAKOBO HACTpPOEHHAas
CTpyHA APYro¥ TUTapsl OyAET cliado 3Byd4aTh, XO-
TS K HEH U HE TPUKACATHCh.

Pe3onaHc mIMpPOKO HCHONB3yeTCs B MY3BIKE.
Ho B cTpoutensHOM nerne craparoTcsi, HA000pOT,
n30exarh pe3oHaHca. CTPOUTENSIM TPUXOIAUTCS
BECTH ¢ HUM OOpBOY, TaK KaK MEXaHWUCCKHHA pe-
30HaHC MOXKET IIPUBECTH K Pa3pyLICHHSIM.

Copok ner Hazan B [lerepOypre HEOXKUITAHHO
pyXxHyJ BUcsuMii Erumnerckuii MOCT, Korja 1o He-
My «B HOT'Y» IpoXojuia BoiCKoBas 4yacTb. Bos-
HUK PE30HAHC, MOCT HEJIOITyCTUMO CHIIHO pacKa-
YaJics. PUTMUYHBIMU TOJTYKAMHU HOT, W TIPOHU30MIEIN
oOBa.

Pesonanc — sto otkimk. PackaumBaemoe ycT-
pPOMCTBO Kak OBl «OTKJIMKACTCS» HA TONYKH TOM
K€ YacTOTHI, C KaKOl OHO CIOCOOHO KoyiedaThes
caMo, €CJIM HapyuIuTh ero nokou. Ilpu coBmaze-
HUU PUTMa TOJTYKOB C YaCTOTOH COOCTBEHHBIX KO-
nebaHNii yCTpOHCTBa pasMax KojeOaHWH TaKoro
YCTpOMCTBa pe3ko Bo3pacTaeT. Eciu ke yacrora
TOJTYKOB HE COBIMAJIAET C COOCTBEHHOMN 4acTOTOM,
KOJIeOaHUS MMOTY4at0TCS CIa0BIMU.

[TosTomy, mist Toro 4roObl MPU OJHOBpPEMEH-
HOHM paboTe HECKONBKWUX CTAHIIMK BBI MOTJIH OBI
MIPUHSATH 110 KEJAHWIO TOJBKO OJHY M3 HHUX, BaM
HY>)KHO HACTPOWTH Ballly aHTEHHY B PE30HAHC C
KOJIeOaHUsIMH, KOTOpbIE TPOHUCXOIAT B aHTCHHE
HY>KHOW BaM PaJIMOCTAHITUH.

Jis atoro xak Oynro Obl HY)XKHO H3MEHHUTh
JUIMHY aHTEHHBI, HO 3TO HEyAOOHO, Ja M TOYTH
HEBO3MOKHO. BMeCTO 3TOr0 B aHTCHHY BKJTFOYAIOT
MPOBOJIOYHYIO Karymiky. OKka3pIBaeTCs, 4TO B 3a-
BHCHUMOCTH OT TOTO, KaKO€ YMCIIO BUTKOB KaTyIII-
KH BKJIFOYEHO B aHTEHHY, MEHSETCS 4acToTa, Ha
KOTOPYIO HACTPOCHA aHTECHHA. Y BEIIMYCHHUE YUCIIA
BUTKOB KaTyIIK{ Kak Obl yUIMHSAET aHTEHHY, YeM
0O0JbIIIe YUCIIO BUTKOB, TEM MEHBIIE CTAaHOBUTCS
COOCTBEHHAsI YaCcTOTa 3ICKTPUUCCKUX KOJICOAHUN
B aHTCHHE.

Jst Toro 4TtoOBI OBUTIO yIOOHO BKJIIOYATH TO
WM WHOE YHCIIO BUTKOB, JeNaloT OTBOJbI. [lepe-
JIBUTAs TIOJ3YHOK TEPEKITIOYATENs], BbI BKIIOYACTE
B aHTEHHY OOJbIllee WM MEHBIIEE YHCIO BUTKOB
KaTyIIKH H, TaKUM 0Opa3oM, HacTpamBaeTe €€ B
PE30HAHC ¢ KOJICOAHUSMU TON WITM WHOHM CTaHIUH.

Oto Oyzer BcE ke O4YeHb Ipydas HACTPOMKa,
TaK KaKk OHa U3MEHSETCS He IUIaBHO, a CKauKaMHU.
[Mosromy mepexirouareneM OOBIYHO HACTpPaWBa-



IOTCS Ha OINPENeNEHHBIM y4acTOK (ouara3oH)
BOJIH, a 3aT€M TOJCTPAMBAIOTCS TOYHO Ha HYX-
HYIO CTaHLMIO C MOMOIIBI0 KOHAEHCATOpa Mepe-
MEHHOH EMKOCTH, KOTOPBIN BMECTE C KaTyIIKOW H
AHTECHHOW 00pa3yeT KoieOaTeIbHbIH KOHTYD TPH-
éMHMKa. M3MeHAss €MKOCTh KOHJIEHCATopa, MBI
TaK)Ke M3MCHSIEM COOCTBEHHYIO YaCTOTY DIICKTPH-
YecKUX KoyieOaHwii aHTeHHBI U 3aCTaBIIsIeM e€ OT-
3BIBATHCS HA MIPUXOIAIINE PAAHOBOJIHEI TOW CTaH-
1Y, TIepeiady KOTOPOH XOTUM CITyIIATh.

B «aBepu» paguonpuéMHHKA <«CTydaTcs» pa-
JTUOBOJIHBI MHOTHX paauocTaHiuii. Ho Gmaromaps
PE30HAHCY «BXOJl OTKPBIBAETCS» CHUTHANIAM TOJIb-
KO TOH paAuoCTaHLUM, Ha KOTOPYIO HACTPOEH
NPUEMHUK B TAHHBI MOMEHT.

UToOBI mepedTH Ha MpUEM APYTOH CTAHITHH,
HEO0OXOJUMO HW3MEHUTh YacTOTy COOCTBEHHBIX
KoJIeOaHWi KOHTypa NPHEMHHKA ITyTEM H3MEHeE-
HUS MHIYKTUBHOCTH TN EMKOCTH.

OTOT NPUHIUI HACTPOUKHU HCIONB3YETCS BO
BCEX COBpPEMEHHBIX paauonpuémuukax. IIpomecc
HaCTPOWKH JF000TO pamuoNpuEMHNKA, KOTOPHIH
BHEIITHE CBOAWTCS K BPAIICHUIO PYKOSATKA U Ha-
OJIFOJICHUIO 3a TIEPEMEIICHUEM CTPEJIKH TI0 [IKae,
€CTh HE YTO MHOE, KaK HAaCTpOHKa KoiedaTeIbHO-
ro KOHTypa B PE30HAHC C YaCTOTOM AIIEKTpoMar-
HUTHBIX BOJIH, CO3/IaBACMbIX PaJHOCTAHIIUEH, KO-
TOPYIO MBI XOTHM YCIIBIIIATh.

AMIUTHTY 1Bl IPUHAMAEMBIX CHUTHAIOB OOBIYHO
OUCHb MaJbl U MX HEPEIKO MPUXOJTUTCS YCHIIH-
Batb. Jyis 3TOr0 B MPUEMHUKE HUMEETCS CICLU-
aNbHBIN YCUIWTENb, T. €. pajnoiiaMIia, KOTopas
YBEIMYMBAECT aMIUIUTYAy NPWHUMAaeMbIX Kosela-
HUH, He MEHSS MX YacTOThI. Takas yCHUIHTENbHAS
CTYIIEHb PaJNONpPUEMHNKA HA3bIBACTCA yCUuUme-
JleM 8blCOKOU 4acmombl.

OT JJETEKTOPA K I'POMKOI'OBOPUTE-
JIYO. Teneps NpUEMHUKY HYXHO BBIACIUTH H3
MPUHATBIX W YCWICHHBIX KOJIEOAHWHA BBICOKOM
4acTOTHl HU3KOYACTOTHBIC KOJICOaHMS.

[TockonpKy Hecylue BHICOKOYACTOTHBIE KOJIe-
0aHNA BBITOIHWINA CBOIO POJIb U JOHECIIH KoJieha-
HUSI 3BYKOBOM 4YacTOThI 10 NPUEMHHUKA, OHU HaM
0osee He HYXHBI. Bellb BBICOKOYACTOTHBIA MOJY-
JUPOBAHHBIH TOK HE MOXET HEMOCPEACTBEHHO
TIPUBECTH B JIEHCTBHE OOBIYHBIN 3JIEKTPOMArHUT-
HBIN TenedoH.

HaMm HyXHBI Temephb JHIIbL HH3KOYACTOTHBIC
KoJeOaHus.

OtnencHue KoJNeOAHWH HU3KOW YacCTOTHI OT
BBICOKOYACTOTHBIX KOJeOaHUi — mporiecc, oopat-
HEI Monmyssiiur. OH Ha3bIBaeTCS Oemodyiasayuert
WIH Jemekmuposanuem 1O WUMEHHU TPOCTEHIIEro
pubopa, MPUMEHSIEMOT0 JUIS 3TOW LETH, — ICTCK-
TOpA.

JleTekTop CIOBO JIATMHCKOE W 3HAYUT — pac-
KpBIBAIOMINK, OOHapYXHUBaIOIMKA. JTO — TpuoOpP,
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0OHApY)XMBAIOIINHM, BBIICIAIONIANA  KOJCOAHMS
HU3KOH YacTOTHI. JIeTeKTOpHI OBIBAIOT KPHCTAII-
JIUYECKHE, TMPUMCHSAEMbIC B OCHOBHOM B JICTCK-
TOPHBIX MPUEMHHKAX, U JAMIIOBBIC. B J1aMImoBBIX
MpUEMHMKAX BCEra €CTh JIaMIia, CiIy)Kamas mie-
TEKTOPOM.

Uto0b!I ObLIA SICHA POJIb JIETEKTOPA, MBI TIPEK-
JIe pacCMOTPYM TMPHUHIIAI ACHCTBUS IIEKTpOMAr-
HUTHOTO TeneoHa.

Tenedon mpexncraBnser coOOH, B CYIIHOCTH,
AJIEKTPOMATHUT, CEPACYHUK KOTOPOTO HaMarHW-
yeH (TaKk Ha3bIBAEMBIM ITOIAPU30BAHHBIA DIIEK-
TpOMarHuTt). BMecTo sKOpsS SJIeKTpOMarHuTa B
TeiaeoHe YIMOTPeOIIeTCs TOHKAs CTajbHAas ILIa-
cruaka (MeMOpaHa), KOTOpas NPHUTATHBAETCH K
3NIEKTPOMAarHHTY .

Ecnmu mo oOMOTKe 3ieKTpOMarHuTa MpOXOIUT
TOK, TO OH CO3JaéT MarHWTHOE I0JIe, KOTOPOE JTU-
00 ycunMBaeT MPUTSHKEHWE MOCTOSHHOTO MarHH-
Ta, 1100 ocnabnset ero (B 3aBUCHMOCTH OT TOTO,
HaIpaBJIEHO JH TOJIC 3JIEKTPOMArHuTa B Ty XK€
CTOPOHY, YTO M TIOJI€ ITOCTOSHHOTO MAarHuTa, WU
B TIPOTHUBOTIOJIOKHYIO CTOPOHY).

B cootBerctBMM ¢ 3THM MemOpaHa JMOO
0opITie, TMOO MEHBIIEC TPUTATHBACTCS K Cepled-
HUKY DJIEKTPOMarHuTa, T. €. COBEpIIaeT MEXaHH-
YeCKUE KOJICOAaHUs, TOJOOHBIE TEM 3JICKTpUYC-
CKUM KOJICOaHUSIM, KOTOPBIC MPOUCXOOAT B 00-
MOTKE TesedoHa.

Takum o0Opazom, TenedoH NpeBpalnaeT dJIeK-
TPUYCCKHE KOJICOaHUsI B 3BYKHU. A ISl TOTO YTOOBI
TeraeOoH BOCTIIPOM3BOIMI TiepefaBacMble 3BYKH,
HYXHO, 4TOOBI TOKH B IIeTH TenedoHa Kak pa3 co-
OTBETCTBOBAJIM TEM HU3KOYACTOTHBIM KOJICOAHH-
sIM, KOTOPBIMH OBUI TPOMOIYIHMPOBAH IepenaT-
YHK.

CrnenoBaTellbHO, W3 MOIYJIUPOBAHHBIX BEICO-
KOYaCTOTHBIX KOJIEOAHWH JOJKHBI OBITh BEIIEIC-
HBI Te OoJiee MeIJIeHHbIE KOoJleOaHus, KOTOpPbIE CO-
OTBETCTBYIOT MOIYJISIMH. DTy 33]]a4y BBIOJIHSICT
JETEKTOP.

YrpoméHHo MelCTBHE ASTEKTOpa MOKHO 00B-
SICHUTBH TaK. JIeTeKTOp — 3TO BBIIPSAMUTEND, T. €.
puOOp, KOTOPBIA MPOMYCKAET TOK TOJBKO B OJI-
HOM HampasieHud. [loaTromy MomymupoBaHHBIC
BBICOKOYACTOTHBIE KOJEOaHWs AETEKTOp MpeBpa-
IIaeT B TOKH, TEKYIIUE B OJJHOM HalpaBICHUU.

MembOpana TenedoHa BCIeNCTBUE CBOCH MHED-
MU HE yCIIEBaeT CJIENOBAaTh 32 OTIEIHHBIMHU BbI-
COKOYACTOTHBIMH HMITYJIbCAMU (TOJTYKAMH) TOKA
Y OT3BIBAETCS HA CPEIHIOI BEIUYHUHY CHJIBI, CO3-
JlaBa€MON 3THUMHU HUMITyJIbcaMU. ECIM UMITYJIbCHI
CHIIbHEe, TO MeMOpaHa TPUTATHBAETCS CHIIbHEE,
KOT'/Ia UMITYJIbCHI ci1aldee, 1 MeMOpaHa IIPUTATHBA-
eTcs crnabee.

Ho umnynscsl mocne merekTtopa TeM OoJbIe,
4yeMm OOJIBIIE aMIUTUTYAa MOIYJIHPOBAHHBIX KOJE-



OaHMii, TOIBOANMEIX K JAeTekTopy. [loaToOMy MeMm-
OpaHa coBepIIaeT KOJIeOaHWs, TIOBTOPSIONIHE TE
W3MEHEHUS! aMIUTUTYIbl, KOTOPbIE MPOUCXOIAT B
MOZYJIUPOBaHHOM KoJnieOanuu (dur. 2).
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dur. 2. Kak npeobpasytotca konebaHus ot
MUKpodpoHa A0 TenedoHa Unu rpoMKOroBopu-
Tens npu paguonepeaaye u paguonpuéme.

=0

Bpems

1 - TOK B Uenu MUKpodoHa — MeaJieHHbIe Kone-
6aHusa, ynpaensowme amnnMTygon konebaHun Bbl-
COKOW 4acToTbl;

2 — xonebaHus BbICOKON YacTOTbl O MOAYNALNM;

3 — MOOynupOoBaHHbIe KonebaHus;

4 — NpoAeTEKTUPOBaHHbIE MOOYIIMPOBAHHLIE KO-
nebaHus;

5 — Tok B TenedoHe.

Kak BUaHO u3 cpaBHeHUS1 KpuBbIX 1 1 5, TOK B Lie-
nn TernedgoHa usaMeHsieTcd nogobHO TOKy B Lenu
MUKPOGOOHa.

A 3TO 3HayWT, 4TO MeMOpaHa TenedoHa BOC-
MIPOM3BOANT T€ KOJIeOaHMsI, KOTOPBIE AEHCTBOBAIN
Ha MUKPO(OH MEPeIatoIIeii CTAaHIIHUN.

Ecnu monmyuyeHHble KoJleOaHUs HU3KOH YacTo-
ThI JOMOJTHUTENFHO YCHIIMBAIOTCS TIOCTIE JETEKTO-
pa, To BMecTO TeNe(OHHBIX TPYOOK MPUMEHSETCS
TPOMKOTOBOPUTEITb.

OTUM 3aBepIIACTCs CIOXKHBIN MpoLecc paguo-
repeavm.

JIt00OIIBITHO OTMETHTH cienyrolee. Ecau BbI
Haxoautech, Hampumep, B 1 000xkm ot panwmo-
CTaHIIMM, TO KaXJbli MPOU3HECEHHBIM B CTYJIUH
3BYK IPOHIET BeCh MyTh OT MUKPOQOHA 0 HaIIe-
ro yXa B ISTh pa3 ObICTpee, YeM OH YCIEeT JIOC-
TUTHYTh TIO BO3IyXYy /O CTEHBI TOW XK€ CTYyIUH,
HaXOJSIIEHCS B 5.M OT IUKTOpA.

Tak BemMKa CKOPOCTh BCEX PAIUOTEXHUIECKIX
MPOLIECCOB.
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JIeUCTBYIOIIMI MaKeT

» AMIUTATYTHAST MOTYJISILIHS 1

OTOT MakeT OOBACHSET SIBICHUS, TMPOUCXOIS-
e B TIepefaTdyuke MpH aHOMAHON MOIYJISINH.
HarnsgHoCTh AEMOHCTpAIM JTOCTUTACTCS IIPH-
MEHEHHEM HWCKYCCTBEHHOW MOHTa)XHOU CXEMBI,
MO3BOJISAIONIEH TMPOU3BOJAUTH MOXYIALHUIO TPU
OUYCHb MEJICHHBIX KOJICOAHHUSX MOIYJIHUPYIOLIETO
HaINpPSOKEHUS, BBI3BIBAEMBIX MPOCTHIMH HAXKATHSI-
MH Ha MeMOpaHy MUKpPOQOHA.

BHemHuit Bua MakeTa npezcTabicH Ha dur. 1.
Ha nemoHCTpaIoHHol maHenu u300paxKeHa cxe-
Ma TeneOHHOTO pajuoNepeaTdyiKa ¢ aHOTHOU
MOJTYJISIITUEH.

Bo30ymuTens muTaroIero aHTeHHY TeHepaTo-
pa 0003HAYCH YCIIOBHO KPYXKKOM C JIByMS CBETS-
IIIMHCS CUHYCOHWJIAMHU. AHOJIHBIE HENH MOIYIS-
TOpa U reHepaTopa UMEIOT MUJLTHAMIIepMeTphI 1 1
2. B o0meli aHOmHOW 1enn 00euX CTYIEHEW Mo-
CJIeIOBATEIHHO C MOIYIISAIMOHHBIM ApocceneM /[p
BBeIEH TpeTuil MusutammnepmeTp 3. BonprMetp 4
M3MEpSET aHOJHOE HAIPSIKCHUE, MHTAIOIIee Te-
HepaTtop U Moxynsatop. Jns ompeneneHus HaIu-
YUl BRICOKOYACTOTHOTO TOKa B IIEIH aHTEHHBI U
MIPOTUBOBECA BKJIFOYCHBI MHIUKATOPHBIC JIAMIIOY-
ku JI;. B menu nepBUYHON OOMOTKH MHUKPO(OH-
HOTO TpaHchopmaropa Tp mMmeroTcs rHé3ma M nis
BKJIFOUEHUS MUKPO(GOHA U 32KUMBI «— @B +» s
MOJIKITFOUYCHYSI ICTOYHUKA TUTAHUS.

Ha manenm napucoBaHbl TrpaduKy, MOSCHSAIO-
e pU3NIEecKre MPOIECCHl B LEMAX IepeaaTdu-
ka. [IpuHIMIUanpHAass cXema BBIOJIIHEHA ABYMS
I[BETAMHU. TOIYObIM (MOIYJSTOpHAs CTYICHB) U
nuoBeIM (reHeparop). KoopauHaTHBIE OCH Tpa-
()MKOB ¥ BCE HAIINCH CJEIaHbl TEMHOKOPUYHE-
BOHM KpackoH, rpaduku HampsHKEeHUH — KPacHOH,
rpadUKH TOKOB — 3¢JIEHOM.

IIpu oTcyTcTBUM pa3BEPHYTHIX MOHTaXEH Te-
Ne()OHHBIX MEPEATINKOB YCIOBHEIC 0003HAUCHUS
OCHOBHBIX JieTalield Mmoaynsaropa /[p u Tp cienyer
MOSICHATD PEATbHBIMU IETAISMHU.

JEMOHCTPALIUSA MAKETA, Ilocne 00b-
SICHGHHUSI CXEMBI, MPEICTABICHHON Ha MaHEd Ma-
KeTa, U €€ AeTajedl K 3aKUMaM MOAKIHYAI0T, CO-
Omofiasi yKa3aHHYIO TOJIIPHOCTh, IIECTUBOJBTO-
BBII aKKyMYJISTOP WU 0aTapero rajibBaHUYECKUX
ameMeHTOB. [IpH 3TOM MOSABISAIOTCS aHOAHBIE TOKU
B JIaMITaX, HAYMHACT paboTaTh BO30YIUTENh, B aH-
TEHHOM 1SN BO3HUKAET TOK BEICOKOH YaCTOTHI.

BxmrounB B rHé3na M MUKpOQOH auCHIETYEp-
CKOTO THWIIA, IPOU3HOCAT Tepe HUM TPOMKO «A»

'B.K. Jlabytun, Harnsnguele nmocobust mo paauo-
texuuke (MaccoBas pagnooubinoreka), ['ocoHeprous-
nat, 1949.



(B0 BCE BpeMsi IeMOHCTpAIMd MUKPO(DOH HEOOXO-
JMMO JIepXKaTh BEPTHUKAIBHO). MI3MEHEHHE SpKO-
CTH CBEUYCHHS WHIAWKATOPHBIX JIAMITOYEK .J/; CBH-
JETEILCTBYET 00 M3MEHCHWU aMILTUTYABI BBICO-
KOYaCTOTHBIX KOJieOaHuH, T. €. 0 HATMYAN aMILIH-
TYJHON MOIYJISIINH.

UTo0Bl TPOCIEANTh MPOUCXOMASAIIUE B TEpe-
JaTYNKE TPOIECChl, MOAYIIALNI0 HAYWHAIOT TPO-
M3BOINTH, HAKUMAS U OTIyCKas MeMOpaHy MHK-
podoHa manbneM. B MOCTPOGHHOM MakKeTe IMpHu
YBEIIMYCHUN JABJICHUS HA MeMOpaHy aHOJHBIN
TOK MOAYNATOpa yMeHbnaeTcs. OJHAKO MOIYJIs-
IIMOHHBIN Jpoccens /[p, obmanarommidi OONbIIONH
WHAYKTUBHOCTBIO, CTPEMHTCS MOIICPKATh CHITY
MPOXOJIAIIETO YEPE3 HErO TOKAa HEU3MEHHOU. B TO
BpeMs Kak MIUTHaMIiepMmerp 1 oTMmedaeT 3Ha4H-
TEIHHOE YMCHBIIIEHUE TOKA MOIYJIATOpPA, MUJLIU-
amriepMeTp 3 yKa3blBaeT Ha HeOOJBbIIOE M3MCHE-
HUE CHJIBI TOKA B LEMHU JPOCCEeNs, a MUJUTHAMITEP-
METp 2 MOKa3bIBACT YBEIMYCHUE TOKA B aHOHOM
LIETIM TeHepaTopa. DTO B CBOIO OUYEpelb MPUBOIUT
K YBEIMYEHHUIO aMIUTUTYAbl T€HEPUPYEMbIX KOJje-
0aHuil BBICOKOW YacTOTHI (JTAMITOYKH B IICTTH aH-
TEHHBI 3aroparorcs sipue). [Ipu oTnyckaHuu MeM-
Opanbl MUKpodoHa HaAOIOMAIOTCS OOpaTHBIC SB-
nenusi. Tok MoaynsiTopa pe3ko Bo3pacTtaeT. Tok B
JIpoccesie YBEIMYMBACTCS HA MAalyl0 BEIUYMHY.

Tox reHepatopa majgaer, W aMIUIUTYyJla BBICOKO-
YaCTOTHBIX KOJIEOAHHUH TakKe YMEHBIIIAeTCs.

[IpyunHa »>THX mNepepacupeseiecHnid TOKOB
KpoeTcs B MOAYJISIIIHOHHOM Jpoccene. OOparia-
sICb K CBOWCTBAM KAaTyIIKH HHIyKTUBHOCTH, Ha-
MMOMHHAEM, YTO BCSIKOE M3MEHEHHE CHJIBI TOKa B
HEW MOpPOXKIAeT 3. A. C. CAMOMHIYKIUH, MPEIsT-
CTBYIOIYIO 3TOMYy HM3MeHeHuto. [loaTomy, Korma
AQHOMHBIN TOK MOJYJSTOpa yMEHbIIaeTcs (HaKu-
MaeM Ha MeMmOpaHy), B Jpoccelic BO3HHKAET
3. 1. C. CAMOMHAYKIIMH TOTO K€ HAIIPABJICHHUS, YTO
1 2. 1. C. aHOJHOU OaTapen. B pesynbraTe yBemu-
YUBACTCS HANPSHKCHHE HAa aHoJax O0ewX Jamil
(nabmromath Mo BONMBTMETPY 4). YBenudeHue Ha-
MPSDKEHUST HA aHOJE TEHEPAaTOPHOM JIaMIIbl MPH-
BOJAWT K BO3pAacTaHUIO €€ aHOJHOTO TOKAa M aM-
IUTMTYABl TEHEPUPYEMBIX €r0 Konebanmii. Korma
K€ aHOIHBIA TOK MOJAYNATOPA yBETUYHBAETCS
(oTmmyckaem MeMOpany), B apocceie /[p BO3HHKaA-
€T 3. J. C., HallpaBJeHHasl HaBCTpeuy 3. J. C. aHOA-
HOW OaTapeu W CHUKAOINAs aHOJHOES HAMPSKCHHE
reseparopa. B pesynbTare aHOJIHBIA TOK YMEHb-
IIaeTcs W CHIKACTCA aMIUIMTY/1a KoJeOaHul BhI-
COKOM 4acCTOTHI.

[Tocne 3TOr0 OOBICHEHUS M3ydaeMbIl MPOIIeCC
WLTIOCTpUpYyeTCs TpaduKkaMu C IMOBTOPHOH Je-
MOHCTpaIuel paboThl MaKeTa.

AMIIINTYOHAA MOOYNAUNA
LA
:6_5__.__ MOAYJIATOP FEHEPATOP J?—

@ur. 1. BHewHWn Bng 0encTByOLWEro MakeTa.
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YCTPOMCTBO MAKETA. IpunnunuanbHas
cxema Makera ((Gur. 2) MCKIIOYUTEIBFHO MPOCTa.
KpoMe BBIBeIEHHBIX HAPYXy WHIUKATOPOB, OHA
COJICPYKUT JIHIIE J[BA MPOBOJOYHBIX COMPOTHUBIIC-
Hus. Jlamnouka JI; CAOyXWUT JUIsl TOJICBEYMBAHUS
CHHYCOHUJ] B yCIOBHOM O0OO3HAYCHHH BO30YIUTE-
ns1. Bee mpubopsl MakeTa — BOJILTMETPHI Ha 66 ¢
MEPEPUCOBAHHBIMH IlIKajaMH. Y mpudopos 1, 2, 3
pucytorcs mkaiasl Ha 60ma, y npudopa 4 — Ha
3006. I'nézna M aBromatmueckue. [Ipu BeIKITIO-
YCHUH MHKPO(POHA WX TPYNKHUHBI TMOAKIIOYAIOT
compoTuBicHre R;, ycraHaBimBaromee OaraHc
TOKOB MOJYJISTOPA U TEHEPATOpa.

+ ot ' '
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Qur. 2. MNMpuHUMNmnansHasa cxema
OencTByloLLLero MakeTa.

Jauubie neraneil cxeMmsl crnenywoomwue: J; —
nammouku Ha 2,56 u 0,075ma; JI, — naMnodka Ha
6,361 0,25a; R, = 500m; R, = 300m.

JIutepatypa
Knueu

I'. M. llaBb1110B,
1949.

[MomynsipHO M3NArarOTCs OCHOBHBIC MPHHIUIBI pa-
JMUOTEXHUKUA M PACCKa3bIBACTCS, KaK MPOUCXOIAT pa-
JUorepeaya u paguonpuém.

®. YecrtHos, Paguo ceronnst, Boenusmar, 1950.

B nepBoii rnaBe npocThIM U AOCTYITHBIM JIJISl HA4H-

l'oBopur Mocksa, Cssi3bu3aart,

HAIOMIETO PAaIUOIOONUTENST  S3BIKOM  OOBSACHSIOTCS
TIPUHIIMITEI  paTUOTEICPOHHON Tepemadyn M pajuo-
npuéma.

I'. . babat, DnextpuduectBo padoraet, ['oconepro-
n3nar, 1951.

B mecroit rmaBe «O BoJHAaX, O CHUTaX, O Pa3HbIX
JIPYTHX BelaX, a TJIaBHBIM 00pa3oM, O JalbHEH CBI3HU»
TOBOPUTCS, MO KAKUM MpPU3HAKAM DPAa3ICISIOTCS JJICK-
TPUYECKUE TOKH, KaK OHH (DHIBTPYIOTCS, YTO TaKoe
MOJTYJISIIHS U IEMOTYJISIIHSI KOJIeOaHUH .

WN. II. XXepebuoB, PannorexHuka,
1953.

Y4ebHoe mocobue s paTuoKpy)KOB U caMooOpa-
30BaHMS.

C. A. baxanoB, Uto Takoe pamuosiokaiusi, Boen-
n3nar, 1948.

B msATO¥ TIaBe paccka3blBacTCs O JIAMIOBBIX T'€HE-
paTopax.

CBs3pM31aT,

Cmambu

I'. aBeimoB, OT MukpodoHa 10 aHTEHHBI, «Paano»,
1950,Ne 1.

®. YectHoB, T'osoc coBerckoro pajauo, <«3GHaHUE
cwia», 1950 Ne 5.

C. 3. Xaiikun, Kax mpoucxomut paguonepenaya u
paauonpuéMm, «Pagro», 1951 No 2.

— Sk ——
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T'JIABA YETBEPTAS
PAJIMMOCXEMBI

X

1
Kak unrath paanoCXEMBI

Ectp o0OnacTh dYesIoBEYECKOH eATENILHOCTH,
T7Ie CIIOBaMH TIOJ30BaThCsI HEYA00HO. My3bIKaH-
ThI, HampuMep, MPUMEHSIOT HOTHI, MaTEMaTHKH
TTOJTB3YIOTCSL  aNTeOpandecCKUMU  BBIPAKCHHUSIMH,
XUMUKH HUCTOIB3YIOT SI3BIK (POpMys, WHKEHEPHI-
MEXaHHUKH BBIPAXKAIOT CBOU MBICITH YEPTEIKAMHU.

ONEKTPUKH U PATUOTEXHUKH TOBOPAT CXEeMa-
MH.

CXeMBbI — 3TO A3BIK DJIEKTPOPATUOTEXHUKH.

CxeMy MOXXHO YWTaTh MPUMEPHO TaK, KaK MBI
guTaeM OOBIYHYIO KHHTY. llo mpuHIHIHATBEHOMN
CXeM€ paJuONpPUEMHUKA BCSIKAM, YMEIOIIUN 4YH-
TaTh €&, 0e3 Kakux Obl TO HU OBLI0 TEKCTOBBIX IIO-
SICHCHH MO’KET TOYHO OTIPEICIINTh HE TOIBKO BCE
JETaJIH, BXOAIINE B COCTaB JAHHOTO IPUEMHIKA,
HO | POJIb ¥ HA3HAYCHUE KKIOW U3 HUX, TIOPSIO0K
COCIMHCHHS dTUX JeTaliell MeKIy co00il, mpoxo-
JKICHUE TOKOB KaK B OTHEIBHBIX YJacCTKax W y3-
JIaX CXEMBI, TaK U BO BCEH CXEMe.

[To npuHHUNUANBEHON CXeME MOXKHO OIpeae-
JIUTH KJIacC MPUEMHHKA, €r0 dJEKTPUICCKHE OCO-
OCHHOCTH, TOCTOMHCTBA U Tpouee. ClioBOM, cxe-
Ma JIt000ro NMpuéMHUKA WM anmapaTra AaéT mol-
HOE TIpEACTaBICHHE 00 €ro NPUHIUIHAIEHOM
YCTPOUCTBE M TOATOMY, PYKOBOJICTBYSCH TOJBKO
€10, MOXKHO MTOCTPOUTH NPUEMHUK.

Ho 4T0o0BI cXxeMbl JTHOOBIX PaTUONPHEMHUKOB
WU aImapaToB OBLIM HACTOJIBKO JOCTYITHBI IS
YTEHHUS M ITOHMMAaHMS, KaK OOBIYHBIEC IICYaTHBIC
KHHWTH, HaJl0 3HATh CXEMHBIA S3bIK, HAJI0 YMETh
gUTaTh CXEeMBI. /IS 3TOTO mMpeXae Bcero HeoO0Xo-
TUMO W3YYHTHh a30yKy CXEMHOTO SI3BIKa, T. €. YC-
JIOBHBIE O0O3HAYEHUS BCEX JETaNCH, MPUMEHSIIO-
IIMXCSA B pajauoarmaparype. OTa a30yka JocTa-
TOYHO OOIMpHA, MPUTOM OHA IT0 MEpE TOSBICHUS
HOBBIX JIeTajici MOIMOJHSIETCS HOBBIMM 000O3HaYe-
HUSAMU. 3allOMUHAETCs 3Ta a30yKa CpaBHUTEIHHO
JIETKO W OBICTPO B TPOIIECCE MPAKTHIECKOTO €&
M3Y4YCHUS.

1
Ilo Pa3HbIM UCTOYHHUKAM.
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OCHOBHBIE CXEMHBIC 0003HAUCHUS, MOJB3YICh
KOTOPBIMA MOKHO TPHCTYNHUTh K YTEHHIO IMPHH-
IUIHAIEHBIX PaJHOCXEM, MPUBEACHKI HA CTpP. 72—
77.

3mech cleayeT OCTAHOBHUTHCA Ha YCIOBHBIX
0003HaYEHHUAX BETUYNH HEKOTOPBIX JAeTajei.

SJIEKTPUYECKUIT KOHJEHCATOP. Oc-
HOBHBIM 3JICKTPUYECKUM TapaMeTpPOM €ro SBII-
eTcst EMKOCTh. B dopMmyax EMKOCTh 0003HAYAIOT
naTuHckor OykBo# C. Ha cxemax OKOJI0 KaXIoro
CUMBOJIMYECKOTO HM300payKeHUS KOHJEHCATOpa
crout OykBa C, a 9TOOBI OTJIMYNATH OJWH KOHJICH-
caTop OT JAPYroro, K 3Toii OykBe NIpuOaBIseTCS
ungekce (Cy, Co U T. 1.).

UTo05I HEe 3arpOMOXKIATh PaJAHOCXEMBI, BMECTO
MOJHBIX HAaUMEHOBAHWN BEIWYMH €MKOCTH KOH-
JICHCATOPOB MPUMEHSIOT CICIYIOIIUE COKpAIIEH-
HbIe 0003HAYEHUSI.

EmkocTs KoHzmeHcaTopoB oT 1 10 999 nukoda-
pan (Mukpomukpodapaa) 0003HAYAETCS UHUCIIOM,
COOTBETCTBYIOIINM UX EMKOCTH B MUKO(apaax.

Emkocts konzencaropo ot 1 0000 99 000
nmukodapan o0003HaYaeTCss YHCIOM, COOTBETCT-
BYIOIIMM KOJHYECTBY ThICSY TUKO(apas ¢ OyKBOM
T v m.

Emkocts konmeHcaTopos ot 100 000mmkoda-
paa ¥ BeIIe 0003HAYACTCS B JOJSX MHUKpOQapan
WM LENbIX MUKpodapamax 0e3 HaMMEHOBaHUSI.

Ecnu €MKoCcTh KOHAEHCATOpa paBHa IIEJIOMY
quciy MUKpodapan:, TO Ui OTIMYMs OT 0003Ha-
yeHuss €MKOCTH B THKO(apagax B 3TOM CiIydae
nocye MUQPbI CTABUTCS 3a1sATas U HYJIb.

Ha deprexax oOo3HaueHuss EMKOCTEH HaIO
YUTATh TaK:

Cl 65 ... . C]_ = 65]’14)
CG3m.... ... C, =3 000ngp
C355m............. C3=5500n¢
Cs03 .. C4=0,3muxgh
C5 4,0 ................. C5 = 4MKd)



KATVIIKA UHAYKTUBHOCTHU. Drta ne-
Tabs 0003Ha4JaeTcs JaTWMHCKOW OykBod L. Ha
cXeMax, e H300paKEHO HECKOJIbKO KaTyIlekK,
OKOJIO KaXKJIOW W3 HUX CTaBUTCS OykBa L ¢ mHIek-
camu (Ly, Ly, Lam 1. 11.).

COITPOTHUBJIEHUE. EnuHuma saexTpude-
CKOTO COTPOTHUBJICHHUS OM HHOTJA 0003HAYAETCS
rpedeckoii OykBoii Q (omera).

B paguorexHuyeckol anmapaType 4acTo MpH-
MEHSIIOTCS COTIPOTHUBIICHUSI OOJNBINIUX BEIHYHH.
Jyis u3MepeHusl X COMPOTUBJICHUS IOJIB3YIOTCS
eMHUIIAMU. METoM (meom), T. €. MHJUTHOH OM,
WA KUJI0OM (kKom) — Thicsiua oM. M300paxkeHus
COTIPOTUBJICHHUS HAa CXEMaX COMPOBOXKIAIOTCS Ja-
THHCKOW OykBo¥ R. Ecnm Ha cxeme MHOTO compo-
THUBJICHUH, TO UX OOO3HAYEHUS TaK ke, Kak U y
KOHJICHCATOPOB, cHaOxaroTcs nuaekcamu (R, Ry
HT. I.).

YacTto Ha cxeMax MPUMEHSIIOT CIEAYIONINE YII-
poIEHHBIE 0003HAYCHUS BEJIMYMHBI COMPOTHBIIC-
1317078

Benuunnel conporusiennii ot 1 10 999om
0003HAYAIOTCS YHUCIIOM, COOTBETCTBYIOIIMM KX
BEITMYMHE B OMaX, 0€3 HAUMEHOBAHUS OM.

Benuunnsr conporusieHuit or 1 000mxo 99 000
om 0003HAYAIOTCS YHCIIOM, COOTBETCTBYIOIIAM
YHCITY ThICSTY OM, ¢ OykBol T nim m.

Bennunnbl conportusnenuid ot 100 000om u
OoJpire 0003HAYAIOTCSA B MEroMax WM MX JOJSIX
0e3 HANMEHOBAHUS M2OM.

Ecnu BenmuurHa CONMPOTUBIICHUS paBHA IIEIIOMY
YHCIy MEroM, TO JUIS OTIHYUS OT 00O3HAYCHUS
BEJIMYMHBI COTIPOTUBIICHHUH B OMax roclie TGPl
CTaBSATCS 3amsTasi U HyJb.

Ha wueprexxax 0003HAYCHHS CONPOTHBICHHUHA
HaJIO YUTATh TaK:

R800.................. R; = 8000m
R40m............... R, = 40 000om
Rs1,7m...............\ Rs; =1 7000m
R«O2................. Ry = 0,2mecom
Rs20.................. Rs = 2meom

HpI/IHLII/IHI/IaJIBHaH N MOHTa’>XHasda
CXCMal

[MpuHnunmuaneHas cxema He NMa€T HHUKAKUX
YKa3aHUil HU O caMOM KOHCTPYKIIMU, HU O BHEII-
HeM 0OpMJICHUH ammapara. ITH BOIPOCH pellia-
€T M0 CBOEMY YCMOTPEHHUIO KOHCTPYKTOP, PYKO-
BOJICTBYSICh OOIIMMH TPaBUIIAMH KOHCTPYHPOBA-
HUS 1 MOHTaXa, TPOU3BOJICTBEHHBIMH BO3MO>KHO-
CTSIMH, HAJIMYMEM MaTepHaJiOB W PaJHOAETAICH,
00II1Ie# CTOMMOCTBIO IPUEMHHUKA U T. 1.

1
ITo pa3HbIM UCTOYHHKAM.
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MoXHO co34aTh JECATKH NPUEMHHUKOB, KOTO-
pBI€ 10 BHEIIHEMY BHy U KOHCTPYKIIUHU He OyayT
MOXO0XHU APYr Ha APYyra, HO MO CBOEU MPUHIUIU-
aTbHOM CXEME U JJCKTPUUYECKUM KayecTBaM OHH
OyIyT IPENCTaBIIATh COOOW OMWH M TOT XK€ IPH-
E€MHUK.

Takum 00pa3om, JUTsl ONTBITHOTO KOHCTPYKTOPA
OCHOBHBIM JOKYMEHTOM, IAlOIIUM TOJHYIO Xa-
PaKTEepHUCTUKY PpPATUONPUEMHUKA, SBISETCS €ro
MPUHIIUITHATBHAS CXEMa.

Hnst panunonrobuteneit, He o0iagalOUIMX JOC-
TaTOYHBIM OIBITOM KOHCTPYHWPOBaHHUS paJHOAal-
naparypbl, KpoMe TPUHIUIHAATHHON, HaéTes emé
Y MOHTQ)XXHas CXeMa MPUEMHUKA.

MonTakHas cxemMa — 3TO pabouuii 4epTéx,
SIBIISIIOLIUICS B M3BECTHON Mepe Kak Obl (hoTorpa-
(udyeckM M300paKCHHEM BCETO MOHTaXKa MpPH-
émunka. Ha Hell marorcs He TOIbKO m300pakeHHe
Y pa3Mepsl KaXI0# JeTany anmnapara, HO U Imops-
JIOK MX pa3MEIICHUSI U B3aUMHOTO PACIIOIOXKECHUS
Ha IacCH, a TaKkXKe MOJJIMHHOE PAaCIONOXKCHUE
BCEX COETMHUTENIbHBIX POBOJHIUKOB CXEMBI.

Takum oOpa3oM, MOHTaxHast cxema JaéT ToY-
HOE OTOOpakKeHHE KOHCTPYKIIMH armaparta ¥ Io-
3TOMY IO HEW MOXKHO €ro ckomnupoBatb. Ho onHa
He IaéT BO3MOXXHOCTH CYJIUTh O paOOYHX H JIEK-
TPUYECKHUX KAYECTBaX M OCOOEHHOCTSAX KOHCTPYK-
uuu. [Ipocnenuts Mo Hell MPOXO0XKIESHUE TOKOB BO
BCEX LIEMSAX ammapara Jake NpU THIATeIbHOM
M3Y4YEHUH CXEMBI OUYCHb TPYAHO. s 3TOTO HEeUs-
OC)KHO TIPUXOTUTCS MPUOETraTh K IMOMOIIM MPHH-
[UANUAIBLHON CXEMBI.

1
Pacmmdposka pagmnocxem

JIto0Ooit pamnonpuéMHHUK W TIEPENaTIUK CO-
CTOUT W3 TPYIIBI JIeTalieH, COCTUHEHHBIX IPO-
BOJHHUKAMH B ONPEICIEHHOW KOMOWHAIIUU B CO-
OTBETCTBUMU C €T0 NMPUHUUIHUAIBHOW CXEMOH, IO-
SICHSAIOIIEH IPUHIIUII €T0 IEUCTBUA.

Jis HarmsgHOCTH MBI OyJEM COTOCTaBIIATh
paarocxeMy ¢ MPOCTPAHCTBEHHBIM PHCYHKOM CO-
OTBETCTBYIONIETO anmnapara. B neiicTBUTeIbHOCTH
JKE armapar UMeeT COBCeM MHOW BUJI. BCE JICTANH
pacCTaHaBIMBAIOTCS TaK, YTOOBI ammapaTr HMeNl
BO3MOYKHO MEHBIIIHE pa3Mephl U OBLT YIOOHBIM B
oOparlieHuH.

CoOupast paguONpUEMHHK MO0 TPUHITUITHAIE-
HOW cXxeme, IeTand He0OXOIUMO PacCTaBIATh OI-
penenéHHpIM 00pa3oM, Harpumep, m3deras B3a-
MMHOW OJIM30CTH HEKOTOPBIX M3 HUX, YCTPaHAA
B3aMIMHOE BJIMSIHHC JeTalicil MyTEM TOMEIICHUS
MEXIy HHUMH JKpaHa W T. 1. OTO HE0OXO0IUMO

teemr epacumoB, Kak untats paauocxemslt, ['oc-
sHeprousaar, 1948.



MMOTOMY, YTO Ka)/bIil TPOBOJHUK, KaX/1asl IeTallb
NpUEMHUKA HAaXOAATCA TOJA ONpeAeN€HHBIM Ha-
MOPSKEHUEM U HECYT DJICKTPUUYECKUN TOK; CICAO-
BaTeNbHO, BOKPYT BCSKOI'O MPOBOJHUKA B MPUEM-
HUKE OO0pa3yloTCsl DIIEKTPHYECKOE W MarHUTHOE
MoJisl, a TIepEeMEHHBIE JJIEKTPUYECKOe WIIM Mar-
HUTHOE MOJs, NEUCTBYS HA APYroil MpOBOJHUK,
CO3/1aI0T B HEM DJIEKTPUUYECKUE TOKU. DTO CIETyeT
MMETh B BUAY, coOnpast MpUEMHUK IO TPUHIUIIH-
anpHON cxeme. HeoOmymaHHOE pacIoNIOKEHUE
JeTanel MOXKET CO3JaTb MEXAY OTACIbHBIMU
3JIEeMEHTaMH OYE€Hb BPEIHBIE CBA3H.

JIETEKTOPHBII1 PAJIMOITPUEMHUK.
CxeMa mpocTeHIero AETEKTOPHOTO NPUEMHHUKA
nokazana Ha ¢ur. 1, a mpocTpaHCTBEHHBIN PHCY-
HOK 3TO# cxeMbl —Ha ur. 2.

%h

C

INo

o

®ur. 1. MNMpuHuMnManeHasa cxema
0EeTeKTOPHOro NPUEMHMKa.

B cxemy npuémHHMKa BXOAAT: aHTEHHa A, 3a-
3emiieHne 3, KaTymka L, KoHAeHcaTop mepeMeH-
Hoit émkoctu C, netektop /[, Tenedon T u OIOKH-
POBOYHBIN KOHJIEHCATOP NOCTOSIHHOM éMKocTH Cg.

v,

A

®ur. 2. MNMpocTpaHCTBEHHOE N300paxeHne
cxembl cpur. 1.

Karymka L u xonaencarop C cocTaBisioT Ko-
nebaTenbHbIl  KOHTYpP, C TIOMOINBIO KOTOPOTO
MPOM3BOANTCA HACTPOWKAa Ha Ty WM HHYIO pa-
nuocTaHIyio. Tak Kak K éMKOCTH U UHIYKTUBHO-
CTH KOHTypa A00aBIAIOTCA CONPOTUBICHHE, EM-
KOCTh W WHAYKTHBHOCTH AHTEHHBI, TO MOCIEIHAA
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BIIMSCT HA HACTPONKY NMpUEMHHKA M HA €ro U30u-
parenbHOCTh. HacTpolika npu€éMHHKa IPOU3BO-
JUTCS TIepekitouaTeneM /1 1 KOHIEHCATOpOM Iie-
peMenHol émkoctu C.

B HekoTOpbIX THIAX NETEKTOPHBIX MPUEMHU-
KOB IUTaBHAs HACTPOMKa OCYIIECTBISIETCS ILIaB-
HBIM U3MEHEHHEM HWHIYKTUBHOCTU KaTYIIKU KOH-
Typa (c momorpio Bapuomerpa). I'pybast e Ha-
CTpOIiKa MPOM3BOAMUTCA TEPEKIIOYCHUEM YHCIa
BUTKOB HEMOJBUKHOM KaTYIIIKK BapHOMETpa.

OJTHOJIAMITOBBIN1 PETEHEPATOP. Ilpo-
CTEUILIUM JIAMIIOBBIM NMPUEMHUKOM SIBIIETCS OJI-
HOJIaMTIOBBIH pereHepaTop. Ha dwur. 3 mpuBeneHs
JIBa HauOoJIee pacIpOCTPAHEHHBIX BapHaHTa CXE-
MBI OJJHOJIAaMITOBOTO peTreHepaTopa.

dur. 3. CxeMbl 0AHONaMMNOBbIX
pereHepaTUBHbIX MPUEMHUKOB.

B cxeme ¢ur. 3a obpatHas cBs3b U e€ pery-
JMPOBKA OCYIIECTBISIOTCS C MOMOIIBIO KaTYIIKU
L,, MHAYKTUBHO CBSI3aHHOM ¢ Kartymko# L;. [Ipo-
CTPaHCTBEHHOE U300paKEHUE 3TOM CXEMBI IIpUBe-
JeHo Ha ¢ur. 4.

®ur. 4. MNpocTpaHCTBEHHOE N30bpaxeHne
cxeMbl ¢our. 3,a.



B cxeme ¢ur. 36 obOpaTHas CBsSI3b TakXe OCY-
IIECTBIISIETCS KaTYyIIKOW Ly, HO perynmpoBKa Be-
JIUYUHBI OOpaTHON CBS3M MPOU3BOAMTCS 37I€Ch
n3MeHeHueM €mMKocTH KoHaeHcaropa Cs. Karymi-
ku L; u L, pacrionararorcst HeTIOABHKHO.

B »T0i1 cxeMe ecTh Apoccenib BHICOKOW 4acTo-
THI /[p, Ha3HAUEHUE KOTOPOTO 3aKJIFOYAETCH B I10-
BBIIICHUU COIPOTUBIICHUS I TOKOB BBICOKOU
qacTOTHl mermu Tenedon 7 — Oarapes anoma b,.
Ecnu 61 370 conpoTuBIieHUE OBUTO HEBEITHKO, TO
TOKM BBICOKOW YaCTOTBHI HAIPABIISIIUCH OBl 10
OTOW IIETH, a HE IO KaTyIIKe OOpaTHOH CBSI3U U
00paTHYIO CBS3b OCYHIECTBUTH ObLIO OBl HEBO3-
MokHO. CremoBaTenbHO, aHOMHBIA TOK B DTOM
CXeMe HampaBisIeTCs MO ABYM IETSIM: 10 OTHOMN
MPOXOJUT MOCTOSIHHBIA TOK U TOK HM3KOW 4acTo-
ThI, & TIO APYTO# — TOJIEKO TOK BEICOKOH YaCTOTHI.

Jluteparypa
Knueu

C. M. I'epacumoB, Kak uurate paguocxemsl (Mac-
coBas paauooubnnoreka), 'ocanepromsnar, 1948.

I'. M. JlaBeigoB u B. B. Illunos, Yuurech uMTaTh
paauocxemsl, Ces3pu3aar, 1951.

Cmambvu

N. U. CrimokeBckuit, [IpuHImnuansHas ¥ MOHTaX-
Has cxeMbl, «Paguo», 1946 Ne 4/5.
Kak unrtath paguocxemsl, «Pamuo», 1946 Ne 2.
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O603HayeHus geTanei Ha cxemax®

lNocmosiHHbIE conpomuerieHusi Anekmponumu4yeckue KoHoeHcamopbl
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[lepemeHHbIe cornpomueseHusi [NepemeHHbIe KOHOeHcamopbi
u peocmamsl Hakarsna OOUHapHble

i
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Lepammo”, 1951,Ne 1, 2, 3, 4, G1 7.
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Katywka /JlBe KaTyLuKn ¢ nepeMeHHou
C oTBOA4amMu CBSI3bHO MEXAY HUMU

L
KaTtywka c cepae4YHNKOM CusioBo# gpoccersib,
13 MarHUTOAMIIEKTPUKA Apoccesib HU3KOM 4acToTbl
L Ap
Kartywka c nepeMeHHoun TpaHcgpopmMaTop BbIXOAHOH,
MHAYKTUBHOCTbKO TpaHCc@opmMaTop HU3KOU 4acToTbl

TpaHcgpopmMaTop BbICOKOM CunoBori
(MpoMeXXyTOYHOM) Y4acToTbl TpaHcgpopmaTop
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CoeguHeHune npoBoAoB CoeguHeHune ¢ Koprycom

D I

llepekpeLlnBaHue rnpoBogoB [lpoBoA B 3KpaHe,
6e3 coegnHeHus

lIpogosikeHne nposoba
Ha cxeme He MoKa3aHo

\Q\#\\\:LEQHCG/H)HOG rHe34o O603HayeHns: )
SR TePEMEHHbBIN TOK, [T1OCTOSAHHbBIN TOK
.-4'-,-“’-’_;‘5.. O —

[anbBaHNM4YeCKN 371€MEHT
NN aKKyMyJIsSiTOp
AHTEHHA (c 0603HayYeHUEM r1oJIIPHOCTHN)

barapes ra/sibBaHU4YECKUX 3/1EMEHTOB
UTU GKKY MY ISTOPOB

3azemieHume
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TenegpoHsi
C Oro/10BbeM

[logcTpoeyHbie KOHAEHCaTopbl

_ [poMKoroBopuTenun:
lﬂlw“?““ Bbiknrouarenu: obujee 0603HayeHue,
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|

7o iw OAUHapHbie,
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JABOVHbIE
3/1EKTPOANHAMUNYECKNE
_O rPOMKOrOBOPUTESIN C

nogmarHnd4nBaHmem




OcHoBHbIE OCHOBHbI€ TUMbI PaANOaaMI

SJ/1EKTPOAbI Vi
noa nan JlyuyeBori
pagunosiamri OL4HOaHOAHbIM érpog
BannoH KEHOTPOH
s1amribl

JBoViHOM AnoAa v lMeHTOA
ABYXaHOA4HbIV KEHOTPOH (aHTUANHATPOHHAS CETKAa
C pa3genéHHbIMu Katoaamm COeanHEHa C KaTto4oMm)

Kartoag KocBeHHOoro
Hakana (noaorpeBHsbIi)

SKkpaH

[1BOiHOM Tprog ¢ 06LmuM
BbIBO4OM OT Karo4os

CBeTawumiics skpaH
B ONTUYECKOM yKaszaTese
HacTpoviku
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renTogbl DAEeKTPOHHO-/Ty4eBbIe TPY6KM

C 3/IEKTPOCTATUYECKNM OTK/IOHEHUEM
BmOHATE =
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OnTuyeckuit ykasaresib
HacTpPOUKu

Tpuog-rekcos DOTO3/1EMEHTbI

BaKyyMHbIE rasoBble

[a3oTpoHsi
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TJIABA ITATAS
JETEKTOPHBIN TPUEMHUK

X

[lepBbie pagnonoOUTENIbCKIE
. 1
JETEKTOPHBIEC TPUEMHUKH

3a TOOBI Pa3BUTHS COBETCKOTO PaJIHOIIO0H-
TEJIhCTBA B HAIIUX DPATUOIIOOMTENHCKUX >KypHa-
JlaX OTMMCAHO OKOJIO CTa PAa3NIMYHBIX KOHCTPYKIMH
CaMO/ICIBbHBIX TETEKTOPHBIX TPUEMHHKOB.

B sTroM o0mnmmEM KOHCTPYKIIMH HET HHYETO
YAUBUTENBHOTO. JleTeKTOPHBIM NPUEMHHUK AEIIEB,
He TpeOyeT HCTOYHHKOB NHTaHHSA, AAET OYEHBb
YUCTBIA M YBEPEHHBIN MPUEM HAILMX MOIIHBIX pa-
JTUOCTAHIM U TIO3TOMY OH SIBIISIETCSI HE TOJBKO
YKEJIAHHBIM T'OCTEM B JIOME CEJBCKOr0 pPaaHoIIIo-
OuTENIss, HO M TEPBOM KOHCTPYKITMEH HaYMHAIO-
IUX PaguotoOnuTeNIeit B TOpoae B 00s3aTeIbHOM
MPaKTUIECKON pabOTON B KaXKIOM PaTuOKPYKKE.

JleTekTopHbBIE TPUEMHUKHU 10 CHUX MOp HE YT-
paTHIM CBOEro 3HAYEHHUS [UIS pagnopUKaIIH
ctpanbl. HaoGopor, B paiioHax, rae emé He mpo-
nuia ANIeKTpuUKays, OHH TONYydYaloT Ooiblioe
pacnpoctpaHerne. JlocTaTOYHO CKas3aTh, YTO B
Owmckoit obmactu ¢ utons 1949mno maii 1951r. yc-
taHoBJIeHO 63 000 eTeKTOPHBIX paArONPUEMHU-
KOB B JOMaX KOJIXO3HHKOB.

B ncropum pazBuTHS COBETCKOTO PaguOIIO0H-
TENbCTBA TMEPBHIE JCTEKTOPHBIC MPUEMHUKHU CHIT-
panu Gonbiyto posb. C HUX Havajgach MpaKTHYe-
CKasg, KOHCTPYKTOpPCKas MesITeIbHOCTh MHOTHX
TBICSIY DHTY3UACTOB PATUOTEXHHUKH.

NPUEMHUK OTAHOBA. IlepsbiM npuém-
HUKOM COBETCKHX paJHONIIOOUTENel CUnuTaeTcs
JIETEKTOPHBIA ~ PaJIMONIPUEMHUK  KOHCTPYKIIUH
nHx. H. M. OraHoBa, onucaHHBIN B MEPBOM HO-
Mepe KypHasia <«PaguonroOUTEeNb», BEIIICIIICM
16 aBrycra 1924r.

Cxema n oOumii BUJ ATOr0 NPHEMHHKA TOKa3a-
HBI Ha ¢ur. 1.

ITprEMHUK UMEET CIEAYIOIHE NeTalH: KATYIIKY
L, cocrosimiyto U3 IBYyX paBHBIX YacTeid, iBa KOH/EH-
catopa nocrosiHaoi émkocti C u C; 1 netexrop /.

1
ITo pa3HbIM UCTOYHHUKAM.
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our. 1. Cxema 1 obwmm Bug,
npuémnHmnka OraHosa.

Karymka HamateiBaeTcst Ha OonBaHKE WM Oy-
TBUIKE JUaMeTpoM 8 ¢y TPOBOJIOKOW JHAMETPOM
0,5 + 0,8um, umeromeit 1r00yI0 30K, O0e
MOJIOBUHBI KATYIIKH HAMaTBIBAIOTCS Ha HEKOTO-
POM PAcCTOSIHUU JPYT OT JpPyra B OJHOM Harpas-
nenuu. [Ipu mepexose ¢ OJHON KATYIIKH Ha JpY-
TYIO HaJI0 OCTaBUThH 3amac nposojyia B 3—5cm. [lo
OKOHYAHHM HAMOTKH OJ[HA TIOJIOBHHA KATYIIKH
CHUMaeTcs ¢ OONBAaHKH M OOMaThIBACTCSA ISt
MPOYHOCTH HUTKOW WJIM M3OJSIUOHHOW JIEHTOM.
3aTeM TakKe IMOCTYMAIT CO BTOPOH ITOJIOBUHOM
KaTYIIKH.

JIns  cTaHIMi IMHHOBOJIHOBOTO JMara3oHa
00e TOJI0BHHBI KAaTYIIKH JOJDKHBI UMETh 1o 60, a
st cpeqaux BosH no 20 ButkoB. Ilpu pabote ¢
aHTeHHOU cpeanHux pasmepoB (ol 20-30Mm u
BoicoTOit 8—10M) éMkocTh KoHmeHcaTopa C Oe-
pércs or 190 no 600 ngh. HanmeHnblass EMKOCTb
cooTBeTCcTBYeT BostHEe 250 IS CPeIHEBOIHOBO-
ro u 650m nns ATUHHOBOJHOBOTO JHAIa30HA.
Emkocte 6007¢) 1maéT COOTBETCTBEHHO BOJHEI
800wu 1 700m.

brnoxupoBounslii koHzAeHcaTop C; UMeEET €M-
kocTh npumepHo 1 500n4.

ITocse u3rotoreHust NPUEMHNKA K HEMY TTPHU-
COCIUHSIOT aHTEHHY A, 3a3eMJICHHE 3, BKIIIOUAIOT
tenedoHHbIe TpYOKH T ¥ 3aTEM OTHICKUBAIOT TyB-
CTBUTEJIbHYIO TOUYKY Ha JieTekTope /[. YcibliaB
paboTy CTaHIUH, MOACTPANBAIOTC Ha HEe€ MyTEM
COMIKEHNS WM YIOICHHS KaTyIek L.



MMPUEMHUK  IIAIIOIIHUKOBA. Dror
MpUEMHHUK BIIEpBBIC OB OIMUCaH B XypHaye «Pa-
nuoroburens» Ne 7 3a 1924r. mon Ha3BaHHEM
«CaMoieNbHBIN TPUEMHHK C JUATIA30HOM BOJIH OT
33010 1 500.

[Ipuémuuk xoucrpykimu umk. C. W. Ilamorm-
HUKOBA C YECThbIO BBIJIEP)KaJl UCIBITAHUE B Teue-
Hue YeTBepTH Beka. OH HEOTHOKPATHO OMUCHIBAI-
Csl B PA3NMYHBIX TEXHUYECKUX JKypHalax, mepee-
JIBIBAJICS. B JIAMITOBBIA, OOBEAMHSICS C YCWIHTE-
JeM HU3KOM yacToThl. Ero omucanue u3gaBanoch
OTIENbHBIMA OpOIIIOpaMu, B BHIE IJIAKATOB U
MIPUBOAUTCS MOYTH BO BCEX KHUXKKAX, MOCBAIIEH-
HBIX JIETCKTOPHBIM MIPUEMHUKAM.

ITonynsipHOCTh 3TOr0 NMPUEMHMKA BIIOJHE 3a-
ciykeHHas. B HEM y/iadyHO codeTaroTcsl XOpoIlne
AIEKTPUUECKUE KadecTBa C MPOCTOTON H3rOTOB-
JICHUS] ¥ TIOOTOMY OH JI0 CHIX TIOp WUMEET OOJbIIoe
pacnpocTpaHeHHe Cpeu paAHOIIO0NTENEH.

Hactpoiika B npuéMHUKE OCYIIECTBIACTCA W3-
MEHCHHEM HWHAYKTUBHOCTHU. TPyOas ¢ IOMOIIKIO
MOJI3YHKOBOTO TIEPEKIIIouaTelis, a TUlaBHas — Ba-
PHUOMETPOM.

MHorue paauooOUTeNd HAYMHATIN CBOW KOH-
CTPYKTOPCKUH TYTh B PAINOTEXHWKE WMEHHO C
3TOro NpUEMHHKA.

Cxema mpuéMmHHMKa mnpuBereHa Ha ¢wur. 2. B
9To#t cxeme L — BapuomeTp (omucaHue AaHO HU-

xe), C — KoHmeHcaTop KoHTypa éMkocThio 600 —

800n¢, Cs; — 6IOKUPOBOYHBIN KOHIEHCATOP EM-
kocteio 1 000-1 50Gi¢p, 11, — mepekirodaTennb
HacTpouku, Il, — nepekioyaresib CBI3U C JETeK-
TopoM, [I; — BbIKIIOYaTenh KoHAeHcatopa C,
T —rtenedonnsie TpyOKH, { — AETEKTOP.

Qur. 2. MpuHUMNmnansHasa cxema
npuémHuka LLlanowHukoBa.

Bapuomerp L cocTouT W3 nByX Karymiek, w3
KOTOPBIX MEHBIIAsl BPAIIACTCsl BHYTPH OOJBIIOHN.
KaTymku coenuHeHbl Mexay co0ol mocliienoBa-
TeNbHO. [T HAMOTKU KaTyIIeK YHOTpeOiseTcs
npoBOJ B OyMa)KHOH W3O0JSILIUH, UMEIOIIUHA aHa-
MeTp BMecTe ¢ OomiIéTkoil okono 1,5mm. Crnocob
HAMOTKHU KATyIIeK W WX pa3Mephl IMOKa3aHbl Ha
¢ur. 3. Och A BpallleH!sT MaJIOH KaTyIIKU Jaepe-
BSHHAs, MPUYEM BIOJb HEE NENaroTCs KaHABKU
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VTS BBIBOZIA ITPOBOJHUKOB # (Hauajo) u K (KOHEII)
MaJIOH KaTYIIKH.

s
S 64 MM 38,5 sumKos
N
K
90 mm
120 mm
KNQH (H
, /3 MM
28 mm 19 sumkos
Z (9 Mm
s 19 mMm 13 sumkos
N = 50 mm 35 8UMKO8
N = 50 mm 35 sumkos
= i
§ = ] |50 mm 35 sumkos
= Z L3 MM
Seis) K
4
3
1 2

®ur. 3. YCTPONCTBO U AaHHble KaTyLlek
npuémHuka LLlanowHukoBa.

OTH BBIBOABI CHayaJla TMPOMYCKAIOT BHYTPb
Kapkaca TMOJBW)KHOW KATYIIKA W 3aTeM IPOITyc-
KaloT OJWH KOHELl 4Yepe3 OIHO, a BTOpPOH depe3
apyroe otBepctue st ocu. llocme storo moa-
BI)KHYIO KAaTYIIKY BKIQJBIBAIOT BHYTPHh HEIMOJ-
BMKHOM W MPOBOJ H OOMOTKH HPOJICBAIOT Yepe3
BEpXHEE OTBEPCTHE OOJNBIION KAaTyLIKH, a MPOBOJ
K — Yepe3 HIKHEe OTBEpCTHE, MOCJE Yero 4epes
BCE YEThIPE OTBEPCTHS MPOITYyCKAIOT OCh. [locne-
HIOIO TIPUKJICMBAIOT K MOABHXKHOM KaTyIIKE CTO-
JSIPHBIM KJIEEM M aKKypaTHO 3aKJIaJbIBalOT BBIBO-
JIbl B KaHaBKW ocH. [1o/IBIKHAS KaTyIKa JOJHKHA
JIETKO BpallaThcs BHYTPH OONBLIOH, HE 3a/1eBast eé
CTEHOK. BBIBOJIBI MOJBM)KHOW KAaTYIIKW COEAMHS-
10T C BBIBOJIAMH HETIOJIBIDKHOIN B COOTBETCTBUU CO
cxemoit ¢ur. 2. Iy coeIMHEHUS BBIBOJIOB TPEOyY-
eTcs THMOKHUIl MPOBOJ, TaK KaKk MHA4Ye OT YacThIX
nepern00B MpU BPAIIeHUH KaTyIIKWA TPOBOJIHUKH
OBICTPO JTIOMAFOTCSI.

WsrotoBneHHas KaTymIka YKpeIuisieTcss Ha
BHYTPEHHEH CTOpPOHE JIMIEBON MaHenu NpUEMHU-
ka. Kperuienue jenaercst mpy MOMOIIMU JIBYX Kap-
TOHHBIX TTOJIOCOK.

st mpenoxpaHeHus] KOHIOB MOJBMKHOW Ka-
TYIIKA OT TIEPEKPYyYUBAHUS HEOOXOIUMO YCTaHO-
BUTh YIOPBI, KOTOpPBIE HE JOJDKHBI JIOMYCKATh
BpallleHHe Py4YKd 3TOW KaTyIIKu Ooiee 4eM Ha
NoJIOBHHY OKpykHOCTH (180°).



MonTakHas cxema MpuEMHNKa H300pakeHa Ha
¢dur. 4, a mpuMepHOE PACIIONIOKCHHE JeTaIeH Ha
MaHe TPUEMHUKA CBEPXY NPUBECHO Ha dur. 5.
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®ur. 4. MoHTaxHas cxema npuémHuka.

H3roroBiieHre AETEKTOPHOTO TMPUEMHHUKA —
3TO TepBasi CTYNeHb paAnoIoouTensecTBa. Mzydas
YCTPOMCTBO W TPUHIUN PAOOTHI JETEKTOPHOTO
NpUEMHUKA U €T0 OCHOBHBIX JETalleld, 3HAKOMSICh
MOIYTHO C YCTPOWCTBOM AaHTEHHBI U 3a3€MJICHHS,
HAYMHAIONMUN paHoIO0NTeNh pHOOpeTaeT He-
00XOJMMBIC 3HAHUS JJIS MEePeXo/ia K O3HAKOMIIe-
HUIO C JIAMITOBBIM TPUEMHHUKOM.
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®ur. 5. NpumepHoe pacnonoxeHune
JeTtanemn Ha KpbllwKe NpUeMHMKA.
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Kaxk pabotaer
N . 1
JETEKTOPHBIA TPUEMHHK

JIeTeKTOpHBIE  PAaTUONPUEMHUKH  Pa0OTaIOT
TOJIBKO 3a CUET HEPTUHU NMpUHATOro curHana. OHH
OYEeHb MPOCTHI M0 CBOEMY YCTPOHCTBY, HE UMEIOT
pazuonaMIl ¥ TIO3TOMY He TpPeOYIOT 3JIEKTPOdHEP-
THH [T TATaHASA.

«JeTeKTOpHBIM» TaKOW MPUEMHUK Ha3BaH IO-
TOMY, YTO y HETO B OTJIMYHUE OT JAMIIOBOTO IpPHU-
E€MHMKA JUIS peo0pa3oBaHusl IJICKTPUUCCKUX MO-
TyTAPOBAHHBIX KOJIeOAHWN BBICOKOH YacTOTHI B
KoJeOaHUsI 3BYKOBOW YaCTOTHI MPUMEHSCTCS HE
JaMIia, a KpUCTAIIMYECKUN MM METHO3aKUCHBIN
JIETEKTOP.

[IpocToTa KOHCTPYKIMH U AEIIeBU3HA AENAI0T
JNETCKTOPHBIN MPUEMHUK HanOoJiee IOCTYITHBIM
JUTSL CAMOCTOSITENIEHOTO N3TOTOBJICHUS.

JerexTopHas nmpuéMHasi yCTaHOBKA COCTOUT U3
AHTCHHBI A, 3a3eMJICHUS 3, CaMOro MPUEMHUKA U
royioBHbIX TenedonoB 7 (¢wur. 1).

m Tonnosanckuii, «Pagno», 1950 Ne 2 u 3.
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@ur. 1. leTekTopHasa NpMéMHas ycTaHOBKa.

AHTEHHa OTHOCHTEJILHO 3€MJIM OOJiafaeT He-
KOTOpPOH anekTpudeckoi EmMkocThio Cy. YTporas,
MOYHO CKa3aTb, YTO OJHOM OOKJIAZAKOHN 3TOH EM-
koct C4 CITy)KUT TOPU3OHTAJIbHASI YacTh aHTCH-
HBI, a APYroil — 3emis (SABJISAIONMIASACS MTPOBOIHMU-
KOM D3JICKTPUYECTBA), JJICKTPUUCCKHIA KOHTAKT C
KOTOPOM OCYIIECTBIISIETCSI MOCPEACTBOM IMPOBOJA
3a3eMJICHH.

AHTEHHBII KOHTYp COCTOWT W3 aHTEHHBI,
BXOJIHO# Iernu MpuéMHUKA U 3a3eMiieHus (pur. 2).

dur. 2. AHTeTHHbIVI KOHTYP.

[Mox BO3ACHCTBHEM 3JIEKTPOMArHUTHOTO OIS
Mepearoiei paAnoCTaHIuI B aHTEHHOM KOHTYpe
NpUEMHUKA BO3HUKAET NEPEMEHHBIH TOK TaKOM
YacTOTHl M C TaKUM K€ XapaKTepOM H3MCHCHHS
aMIUTUTYJ, KaK y camoro nojs. [lockombky BX0J-
Has Ienb paaronpuéMunka (karymka L) Bxoaur B
AHTCHHBIM KOHTYp, TO TOK aHTCHHBI, MMPOTEKAar0-
Ui yepe3 Katymky L, Oyaer co3mgaBarh Ha KOH-
[1ax dTOW KaTYIIKH, T. €. MEXIY 3aKUMaMu A 1 3,
HEKOTOpoe nepeMeHHoe Hanpsikerne U.

UeM cubHEE ICKTPOMArHUTHOE TIOJIE B MECTE
mpuéma, yeM OOJIbIIe BHICOTA MTO/IBECA AHTEHHBI U
e€ mmHa, TeM O0oJbIas 3. 1. ¢. E, Oymer Bo30Oyx-
JaThCsl B HEH; B COOTBETCTBHM C 3TUM U TEM
Oosbinee nepeMeHHoe HanpsbkeHne U OyneT cos-
JaBaThCS HA BXOZE MPUEMHHUKA.

Cuna (HampspKEHHOCTB) 3JICKTPOMATHUTHOTO
TOJISL B IMyHKTE MpUEMa 3aBUCHT OT MOITHOCTH TIe-
penaronieil paIuoCTaHIMM, OT PACCTOSHUA 10 HEE
U OT YCIIOBHM pacnpocTpaHEHUs paiuoBOJH. Uem
0O0JIbIlIe MOITHOCTh PAJAMOCTAHIIMK M 4YeM OJIvDKe
OHa HAXOIWTCS OT MecTa mMpuéma, TeM CHIIbHEee
OyZeT MpUHUMAaEMBIi CUTHAI.

XoTsl yBelIMUYEHUE pPa3MEpPOB aHTCHHOTO YCT-
pO¥iCcTBa M IPUBOJUT K YCHIICHUIO TPUHUMAESMOTO
CUTHaJa, OJHAKO MPAaKTUYECKH OTH pa3Mepbl
HENb3s YBEIUYHMBATH OOJBIIC OMPEACIEHHOTO
MpeJiena mo CISAYIONUM puarHaM. bolbiast aH-
TEHHA TIPEACTaBISAET COO0Il TOBOJIBHO CIOXKHOE U
noporoe coopyxenue. C yBeTUYEHHEM BBICOTHI



MoJIBeca M JJUHBI aHTEHHBI BO3PACTalOT HE TOJb-
KO CHJIa TIOJIE3HOTO CHTHANa, HO M aTMOC(epHBIe
nmomexu. M, HakoHel, O4YeHb OONBIINE AaHTCHHBI,
KaK 3TO OYJIET pa3bsCHCHO HUXKE, 3aTPYIHSIIOT Ha-
CTpPOMKY MPUEMHHKA U YXY/IIAIOT €T0 CBOMCTRA.

ITosToMy HOpMaibHOW AHTEHHOW IJis JETEK-
TOPHOTO TPUEMHUKA CUMTAIOT [-00pasHyro wiIu
T-o0pa3Hyto aHTEeHHY C OOIeH MIMHON He Oojee
40-60m (mawHA TOpHM30OHTAJIBHOM uYacTH mo 30—
50m wm BBICOTA TOjABEca HAJA KpHIIAMU 31aHUN
6—8m). OO ycTpoHCTBE aHTECHHBI M 3a3¢MIICHHS
cm. crp. 90.

[IPUEMHbBINA KOHTVP. IlepBbIM U3 OCHOB-
HBIX DJIEMEHTOB CXEMBI BCSIKOTO PaJUOTPUEMHU-
Ka, B TOM YHCJI€ U JIE€TEKTOPHOTO, SBISIETCA BXO-
HOW pUEMHBIA KOHTYpP. Ero Ha3HaueHHue COCTOUT
B TOM, YTOOBI M3 MHOTHX KOJeOaHUM, BO3ZHUKAIO-
IMX B MPUEMHON aHTEHHE MO/l BO3/IEUCTBUEM pa-
JTMOBOJIH Pa3HBIX PAJAMOCTAHIINHN, BBIACIATH TONb-
KO CUTHAJIBI HY)KHO! HaM CTaHIIWH.

Bxognas uenp mpocTEHIEro EeTEKTOPHOTO
MpUEMHMKA — 3TO OOBIYHO KAaTyIIKa WHAYKTHBHO-
ctu. Torma mpuEMHBIA KoneOaTeNnbHBIA KOHTYD
oOpa3syercss u3 €mKocTH aHTeHHa — 3emis Cy U
WHAYKTUBHOCTH MPOBOJAA aHTEHHBI W KaTymikd L.
CxeMa Takoro KOHTypa IoKa3aHa Ha (ur. 2.

UToOBl MPHUHATH KaKylO-THOO paguoCTaHIIMIO,
HY>KHO TPpUEMHBIA KOHTYP HACTPOHUTH HA Ty 4Yac-
TOTY, Ha KOTOPOU JaHHAS CTaHIUA paboTaeT. Ty
OTIEepaIINI0 BBITIOIHICT BCSIKUAN PaJHOIIOOUTEINb,
KOT/Ia OH, Bpamias pydKy NPUEMHHKA, <IOBUT»
Kakyro-mu0o0 pamuoctanimio. [Ipu Bpamennn py-
YeK W3MEHSETCS BEeNWYMHA EMKOCTH WM WHIYK-
TUBHOCTH, BXOJSAIIUX B TPUEMHBIH KOHTYp, H
BMECTE C TEM U3MEHSIETCS U 9aCTOTa COOCTBEHHBIX
KoJiebaHmii aToro KoHtypa. Korma gacrora cober-
BEHHBIX KoOJeOaHW! MPUEMHOTO KOHTypa COBIMA-
IET C YaCTOTOH MPUHUMAEMOW CTAHIUH, HACTYIIA-
€T pe30HaHC, U MMEHHO B 3TOM IOJIOKEHUH aM-
IUIUTY/Ia BBIHYXJICHHBIX KOJNECOAHUN B KOHTYpE
MOJTyYUTCS HAUOOJNBIICH W TOATOMY TpPUHUMAC-
Masl CTaHIUA OyIeT CIBITHA Hanboiee TPOMKO.

Tak ocyliecTBIsIETCS HACTPOKA paguoNpPUEM-
HUKA.

Ha ¢ur. 2 u3obpax€s npuéMHbBIH KOHTYD, CO-
CTOSIIMKA W3 EMKOCTH aHTeHHBI C, W KaTymkh L,
BEITMYMHBI KOTOPBIX HEW3MEHHBI. Takod KOHTYp
HACTPOCH B PE30HAHC Ha KAKYIO-TO OJIHY YacTOTY
1, CJIEJIOBATEIHHO, TOIHKO CUTHAIBI 3TOW YaCTOTHI
OyayT BO30YXIaTh B HEM CHUIbHBIC KOJICOAHMS.
[Moaromy nmaHHast cxeMa Ui MPAKTUICCKUX IEIeH
MaJjo TMPUTo/HA, TaK KaKk OHa CIOCOOHA TPUHH-
MaTh CHUTHAJIBI TOJIBKO OJTHOW PaIuOCTaAHITIH.

Uto0bl HacTpawBaTh MPHEMHBIA KOHTYpP Ha
pa3HbIe YacTOTHl, HEOOXOIUMO HMETh BO3MOXK-
HOCTb IIJIABHO M3MEHATH BEMTUYHUHBI EMKOCTH WA
WHAYKTUBHOCTH. [l 3TUX Iienell B MPUEMHBIX
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KOHTYpax MPUMEHSAIOT JTU00 TepeMeHHBIE HHIYK-
THBHOCTH, TUOO TIEpEMEHHbBIE EMKOCTH. M3MEHATH
BEITMYMHY HHIYKTUBHOCTH MOXHO JIMOO CMEHOM
KaTyIeK, JIM00 W3MEHEHUEM TpPU TIOMOIIHU Tepe-
kmrouarens /7 urciaa BuTKoB Karymku (dur. 3a),
b0 TepeMelIeHneM BHYTPH KATYIIKH CIICIH-
QIBHOTO CepACYHUKA W3 MArHUTOAUIICKTPUKA
(pur. 3p), mnm ke, HaKOHEN, IyTEM ILIABHOTO
W3MEHEHHUS B3aMMHOTO PACIOJOXKEHHUS ABYX IIO-
CIICZIOBATEIIBLHO COCTUHEHHBIX KaTymIek (¢pur. 38).

Cxema ¢ur. 3g MO3BONSIECT M3MCHATH WHIYK-
TUBHOCTh KATYIIKH CKaYKaMH ITyTEM BKIFOUCHUS
B II€TIb OOJIBIIIETO WJIM MEHBIIIETO YMCIIa BUTKOB, a
cxema ¢ur. 3 AaéT IUTABHOE M3MEHCHHE WHAYK-
TUBHOCTH ITyTEM TIEPEMEIICHUSI BHYTPH KATYIIKH
cepaeunuka. CepieYHUK, BBEIEHHBIN B KaTYIIKY,
ycunuBaeT e€ MarHUTHBIN oToK. [loaToMy oOree
YICII0 MAarHUTHBIX CHJIOBBIX JIMHHMH, MEpeceKaro-
IIMX BUTKH OOMOTKH, BO3PACTaeT, YTO M BHI3bIBA-
€T MOBBINICHUE WHAYKTHUBHOCTH.

Bo wuszbexkanue OOJBIIMX MOTEPh MPHHATON
SHEepru¥ Ha 00pa3oBaHHE BUXPEBBIX TOKOB U BbI-
JICJICHUE TEeIUIa B CEPJCYHUKE TOCICIHUN H3TO-
TOBIIIETCS M3 0coboro Martepuana (MarHeTHT,
anbcudep, KapOOHUIBHOE JKEJIE30), CIEIHAaIbHO
MpeIHAa3HAYeHHOT 0 Ui pabOThl B MArHUTHBIX T10-
JITX BBICOKOW YaCTOTHI.

B cxeme ¢ur. 3g minaBHas peryqupoBKa WH-
IOYKTHBHOCTH OCYIIIECTBISIETCS M3MEHEHHEM B3a-
MMHOTO BIIMSTHUSI MAarHUTHBIX TOJICH ABYX TOCIIE-
JIOBAaTEIHHO COCMHEHHBIX KaTYIIEK — ITOIBIKHOM
U HEMOABWXKHOU. Eciu Takue KaTyliKd pacmnosio-
YKEHBI PSAAOM HJIM OJTHA BHYTPH APYroi M HaIpaB-
JICHUS BUTKOB Yy HHX COBIAJAIOT, TO O0INas WH-
OYKTHBHOCTHh TaKOH Maphl KaTymiek OyZeT paBHa
CyMMe€ UX MHAYKTUBHOCTEW IIIOC €11€ HeKOoTopas
JIOTIOJTHUTENIbHAS UHIAYKTUBHOCTD, IOSBIISIOIASICS
3a CYET BO3JCHCTBUS MAarHUTHBIX MOJICH KATYyIIEK
JpyT Ha ApyTa.

Ecnu moaBmkHYIO KaTyliKy yAalduTh WM TO-
BEPHYTh TaK, YTOOBI MarHUTHBIC IMOJIT O0CHX Ka-
TyIIEeK HE CKJIAIbIBAINCH M HE B3aMMOJICHICTBOBA-
T, TO OOIas WHAYKTUBHOCTH IIEMH OYIET paBHA
TOJILKO CyMME€ HHIYKTHBHOCTEH 3THX KaTYIIICK.
Hakonern, ecnmu u3MEHUTHh HAmpaBICHHE BHUTKOB
MOJIBI)KHOM KATYIIKH, IOBEPHYB €€ BOKPYT CBOEH
ocu Ha 180° u BHOBb HpUOTU3UTH €€ K HEMo.-
BIDKHOW KaTyIIKE, TO 00Ias WHAYKTUBHOCTD IIe-
A YMEHBIIHUTCA. DTO OOBSICHAETCS TEM, UTO TIPO-
THUBOTIOJIOKHO HAITPABJICHHBIC MAarHUTHBIC TIOJS
o0enx KaTyliek OyAyT ochnalbnsTh APYr Apyra u
TEM CaMbIM yMEHBIIATh OOIIYI0 WHAYKTHBHOCTDH
nenu. Takass KOHCTPYKIMS KaTYIIKH MEPEMEHHOU
WHAYKTUBHOCTH Ha3bIBACTCS BAPUOMETPOM. Y Ba-
puomMeTpa OOBIYHO TIOJBMIKHAS KATYIIIKa MTOMEIa-
eTCsl BHYTPH HETOJBM)KHON U BpaIlaeTcsi BOKPYT
OCH.
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dur. 3. CxeMbl UIBMEHEHUSA MHOYKTUBHOCTU KaTyLUEK.

C momoIIpi0 BaproOMETpa, U3MEHSIOMIET0 HH-
JTYKTUBHOCTH MPUEMHOTO KOHTYpa, MPOU3BOAUTCS
HacTpoiKa IMOCJIEIHEr0 Ha pa3Hble YacTOTHl B
npejenax onpeaeineéHHoro auanasona. ns nepe-
X0lla C OJHOW 4YacTOTHl HAa JIPYryi0 B Mpeaesiax
LUIMPOKOr0 JUana3oHa OJHOBPEMEHHO HCHOJb3Y-
0T ¥ CKayKOOOpPa3HYIO M IUIABHYIO PETYIHPOBKY
WHAYKTHBHOCTH.

MoXHO MEHSTh HAaCTPOMKY KOHTYpa U MyTEM
M3MEHEHUS BEIUYUHBI ero EMKocTu. [IpocTelmum
croco0oM HM3MEHEHHUs EMKOCTH SBISIETCA BKITIO-
YEHUE B AHTCHHYIO LIETIb JOMOJIHUTEIBHBIX KOH-
JeHcaTopoB. M3BecTHO, YTO MpH MHapauiebHOM
BKJIIOUEHUH KOHJIEHCATOPOB 001asi EMKOCTh BCe-
r1a paBHa cyMMe €MKOCTEW, a MpH MOocienaoBa-
TEJIHHOM COCJAMHCHUHU 00IIas EMKOCTh YMEHBIIIA-
€TCSl M BCETJAAa CTAaHOBHUTCS MEHbBINE, YeM y KOH-
JeHcaTopa C HamMeHbIner &éMkocThio. CremoBa-
TENbHO, BKJIOYas B aHTEHHYIO LIEMb MOCIEAOBA-
TEIbHO WU MapaieabHO JOMOJIHUTENbHBIC KOH-
JI€HCATOPbI, MOKHO M3MEHSTh HACTPOWKY KOHTY-
pa.

Ecan BkIOuaroTcs KOHJAEHCATOPHI MOCTOSH-
HOM €MKOCTH, TO U3BMEHEHHE HACTPOUKHU MoJiyda-
eTcs ckaukooOpasHoe. Ecii jxe B cxemy BBOJIUTCS
KOHJICHCATOp, EMKOCTh KOTOPOTO MOXHO ILIABHO
U3MEHATh (KOHIEHCATOP IEPEMEHHOW EMKOCTH),
TO W HACTpOWKa KOHTypa OyAeT W3MEHSATHCS
TUIaBHO.

Bceskuii npuéMHBIA KOHTYp OJDKEH oOecneyu-
BaTh NMPUEM 3aJaHHBIX OMpPEAETEHHBIX CTaHIIUH,
T. €. JOJDKEH MEepPEKPhIBaTh ONpeneaEHHbIN auamna-
30H yactoT. Hanpumep, ans npuéma paanosenia-
TEJIHHBIX CTAHIIUI JTUHHBIX U CPEIHUX BOJIH KOH-
Typ IOJKEeH OOecredynBaTh BO3MOKHOCTH HACT-
POWKH Ha TFOOYIO U3 YacTOT, JICKAIINX B JAHAaIa3o-
He ot 150 10 1 500key. OTHOIIEHNEe MaKCHUMAIIb-
HOW NpUHUMAEMOW 4acTOThl K MUHUMAaJbHOW Ha-
3BIBACTCH KO huyuenmom nepekpvimusi Ouand-
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30HA NO yacmome W TOKA3bIBAET, BO CKOJBKO pa3
U3MEHsieTCsl JacTtoTa. s Hamero mpumepa Ko-
s¢p¢unment nepexpoitus pased 1 500 : 150 = 10.

Takoe TepeKphITHE TNPAKTHYCCKH MOIYIHTh
HeJlerko. B cxemax, KOTOpble MBI PacCMOTpEIH,
KOO(QQHULINEHT NepeKphITUs OOBIYHO OBbIBacT HE
Boiire 2—3. I[loaromy u npuberaroT JU00 K CMEHE
KaTylieK, JIM00 K MepeKIFOUCHUI0 YMCia WX BHT-
KOB M TEM CaMbIM Pa30MBAIOT BECh JMAINa30H Yac-
TOT Ha HECKOJBKO MOATUANA30HOB.

Tenepb JErKO MOHATH, IMOYEMY OOJBIINE aH-
TCHHBI 3aTPYJHSIOT HACTPOWKY MPUEMHOTO KOH-
Typa. Tak Kak TpOMO3JKHE aHTCHHBI O0JIamaloT
00JIBIIION EMKOCTBIO, TO OHM CHHXAOT KO3(du-
IUCHT TepPEeKphITHA KOoHTypa. Kpome Toro, oHu
BHOCST 3HAYHUTEIILHBIC IOTEPH.

MBI paccMOTpend yCJOBUSI IMONYYCHUS Hau-
OOJIBITICH aMIUTUTYIBI KOJIeOaHUH BBICOKOH 9acTo-
Tl B aHTEHHOM KOHTYpE NPUEMHUKA.

Tenepp TNPHHATHIA paJHOCHUTHAN HAI0 eIé
peoOpa3oBaTh B CIBIIIEMBIC YXOM 3BYKOBBIE KO-
nebaHus. DTy 3a7ady BBINOJIHIET MOCICIYIOIAs
YacTh CXEMbl NPHEMHUKA — JCTCKTOpPHAs ICTib,
COCTOSIIAS U3 JETEKTOPA U TEIC(POHHBIX TPYOOK.

JETEKTUPOBAHUWE U JETEKTOPBI. [le-
TEKTOPOM Ha3bIBAIOT MPUOOp, Mpeodpas3yromuit
AIIEKTPUIECKHE MOIYIUPOBAHHBIC KONEOAHWS BbI-
COKOM 9acTOTBI B KOJIEOAHUS 3BYKOBOHM (HHM3KOIL)
YaCTOTHI.

B kauectBe AerekTopa MOXKET OBITH HCIIOJb-
30BaHO JI00O€ YCTPOHCTBO, OONamaromee OJHO-
CTOPOHHEH MPOBOAUMOCTBIO LIS JNEKTPUIECKOTO
TOKa, TaK KaK MpoIecc AETEKTUPOBAaHUS IO CyIIe-
CTBY CBOJUTCS K BBITIPSMIICHHIO BBICOKOYACTOT-
HBIX MOJYJIMPOBAHHBIX MEPEMEHHBIX TOKOB. B pe-
3yJIbTaTe BBIIPSAMIICHUS O3TH BBICOKOYACTOTHBIC
TOKH MPEBPAIIAIOTCS B UMITYJIbCBHI TOKA, MOCTOSH-
HOTO TIO HAIPAaBJICHUIO, HO W3MEHSIOMIErocs II0
BEJINYUHE.



[Ipocienum mporecc METEKTHPOBAHUS O TH-
MOBOM CXeM€ JETEKTOPHOI0 paguoNpUEMHUKA,
n300paxxénnoit Ha ¢ur. 4. Xapaktep M3MEHEHUS
nepeMeHHoro Hampsokenus U, BO3HHMKaiomero Ha
KOHI[aX KaTyImku L mpuéMHOro KOHTYpa (TOYKHU
" 6), mokaseiBaeT kpuBast A. Hactora KosiebaHmii
3TOr0 HamNpsKEHHsI OCTaETCsl MOCTOSHHOW, HO aM-
IUTATY/Ia UX U3MEHSIETCS COOTBETCTBEHHO Koueha-
HUSM TOKa MHUKPO(OHA Tepenaronieil paarnocTan-
IUY.

Oto Hanpsxkenne U mogBoauTcs K AETEKTOP-
HOM Lleny MPUEMHHUKA, COCTOSIIIEeN 13 JeTekTopa /]
U TIOCJIE0OBATEIbHO COECAMHEHHBIX C HUM TOJIOB-
HbIX TeneoHOB 7, 3allyHTHPOBAaHHBIX OCTOSH-
HBIM KoHAeHCaTOpoM Cg.
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®ur. 4. lNMpouecc oeTEKTMPOBAHMS.

JleTekTop 00JamaeT pa3IUYHON MPOBOIUMO-
CTBIO B JIBYX HAIPaBIICHUSX, T. €. OH MPOIYCKaeT
TOK B OJTHOM HAIIpaBIIEHUH BO MHOTO pa3 JIydlle,
geM B 00patHOM. [lo3TOMY B IETEKTOPHOU TN
Tak OyJeT MpOTeKaTh UMITYJIbCAMH B OJHY CTOPO-
Hy. @opma ToKa |;, TpoTeKarolero yepe3 JeTeK-
TOp, M300pakeHa kpuBoi b. Korma mepenaromias
PAAMOCTAHIIAS M3ITy4aeT HEMOYTUPOBaHHbBIE KO-
nebanust (C HEM3MEHHOW aMILIMTY/0U), TO Tepe-
MEHHOE€ HaIlpsDKEHHE B TOYKAX @ U O TMPUEMHOTO
KOHTYpa TaK)kK€ MMEeT OJUHAKOBBIE AMIUTUTYIBI.
NMnynsCchl TOKa B JETEKTOPHOH e OYIYyT OfM-
HAKOBBIE U, CJeIys] OMH 3a IPYTHUM OYeHb OBICT-
po, OHM co3aroT B 1enu tenedora 3ddekr, pas-
HOIICHHBI HEKOTOPOMY TIOCTOSIHHOMY  TOKY,
BCJIC/ICTBUE YEro HaMarHWYUBaHHE Telle()OHOB
HECKOJIbKO H3MEHHTCA. HO 3TO BBI3OBET TONBKO
M3MCHCHUE TIONOXCHHUS MeMOpaHbl TenedoHa, a
HUKAaKOTO 3ByKa He OyJIeT.

Hpyroe pmeno, eciaw amILTUTyAa MEpEeMEHHOTO
HarnpsoxeHust U OyaeT u3MeHATHCS, 4TO UMEET Me-
CTO TIpU MpUEME MOTYJTUPOBAHHBIX KoneOaHuil. B
3TOM Ciy4yae MMITYJIbCHl TOKAa B JETEKTOPHOM Iie-
M, a 3HAYUT U B TeredoHax, XOTS UMEIOT U T0-
CTOSIHHOE HalpaBJICHHWE, HO TI0 CBOCH CWiIe OHU
M3MEHSIOTCS, BO3pacTas M YMEHBIASICh B COOT-
BETCTBUH C U3MEHEHUSMHU TOKAa MUKpPO(OHa Tepe-
naroniei craHiuu. VMIyiabChl TOKa, W3MEHSIO-
IIUecst Mo BEJIMYMHE, OyIyT TO CHIIbHEE, TO Cla-
0ee HAMarHWYMBATH AJIEKTPOMATHUTHI TOJOBHBIX
tenedonoB. [lodToMmy M MeMmOpaHBI TOCICITHHX
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OyIyT TO CHUIbHEE, TO cilabee MPUTATUBATHCS K
MOJIF0CaM 3JIEKTPOMArHUTOB, T. €. OHU OyIOyT KO-
nebaTbCs ¢ 4YaCTOTOW WM3MEHEHUS WMITYJIbCOB H
BOCHPOU3BOJIUTh 3BYKH PEUYH WM MY3BIKH, BO3-
JeicTByIONTEe HA MUKPO(OH TIepeIaTInKa.

Tak ocymiecTBIsieTCsl MPOLECC AETEKTUPOBa-
HUS C UJICATBHBIM JICTEKTOPOM, KOTOPBIN MPOITYC-
KaeT TOK TOJIbKO B OJIHOM HallpaBjeHUU. B nelict-
BUTEIHPHOCTH KOHTAKTHBIE JETEKTOPHI 00JaJaroT
HEKOTOPOHW, XOTS U OYEHb HEOOJBINNON MPOBOAH-
MOCTBIO B 0OpaTHOM HampasieHHH. CyIecTBO
mporiecca Mpu ITOM HE H3MEHSeTCs, XOTS depes
JEeTeKTOp OyAeT MpoTeKaTh HeOOJNBIION TOK 00-
paTHOTO HAIpaBIICHUS, TIO BEIUYMHE BO MHOTO
pa3 MEHBIINHN «IPSIMOTO>» TOKA.

Ilynbcupyromuii TOK B AETEKTOPHOH IeNu
MOXKHO pa3JIeIuTh Ha TOKA BBICOKOH M HU3KOW
4acTOTHl. BBICOKOYAaCTOTHBI TOK B 3TOH LENU
MPOXOJUT Uepe3 OJIOKUPOBOYHBIA KOHIEHCATOP
Cs, a BBIICTICHHBIA TOK 3ByKOBOM YaCTOTHI —Uepe3
TeneoHHbIe TPYOKU T, KOTOpBIC U MPEeoOpa3yroT
€ro B COOTBETCTBYIOIIHI 3BYK. ['papuik Toka HU3-
KOU YaCTOTHI ITOKa3kIBaeT KpuBas B Ha ¢ur. 4.

OCHOBHOE Ha3HAYCHUE OJIOKUPOBOYHOTO KOH-
nercatopa C; COCTOUT B TOM, YTOOBI 00€CIICUNTh
MoJiady ¢ HaMMEHBIINMHU TOTEPSIMHA TIEPEMEHHOTO
BBICOKOYACTOTHOTO HAMPSKCHHUS OT MPUEMHOTO
KOHTYpa K AeTeKTopy. [leno B ToM, 4TO 0OMOTKH
TeneOHHBIX TPYOOK, copepIKaIue OOJBIIOe YHC-
JIO BUTKOB, OOJIQal0T OOJBINUM aKTUBHBIM (10
2 000 om xaxkpmas TpyOKa) M HMHAYKTUBHBIM CO-
MIPOTHUBIICHUAMH. Eciii ObI HampsoKeHHE BBICOKOM
YacTOTHI MOMAJAI0 OT KOHTYPa Ha JETEKTOP TOIb-
KO 4yepe3 00MOTKHU Telle(OHHBIX TPYOOK, TO B HUX
Tepsutach Obl 3HAYMTENbHAS YacTh JTOTO HArps-
KEHHsI, a CJelOBaTeNbHO, HA CaMOM JETEKTOpe
HanpspKeHUe ObLIO OBl MaIo.

Jyis Toro 4ToOBI MOAATh Ha JETEKTOpP BCE Ha-
MIPSKEHUE BBICOKOW 9acTOTHI, TeleOHHBIE TPYO-
KM WIyHTUPYIOT ¢EMKocTblo mopsiazka 1 500—
2 000n¢, mpencraBisromiel A7 TOKOB BBICOKOM
4acTOTHl OYEHBb MaJloe COMpOTHBIEHHE. Bmecte ¢
TEM JUIA TIONYYaIOIIUXCSA B Pe3yJbTaTe JIETEKTH-
pOBaHHS TOKOB HH3KOW 4YacTOTHI 3Ta EMKOCTb
MPEICTaBISIET OOJIBIIOE COMPOTUBIEHUE U MOJTO-
My TOKHM HHU3KOH YacTOTHI MPOTEKAIOT 4yepe3 00-
MOTKHU TelIe(QOHHBIX TPYOOK W TPUBOAAT UX B
JIeHCTBUE.

B npuémHOM KOHTYpe BO3HHUKAIOT BEChMa He-
3HAYUTENIFHBIC TICPEMEHHbBIC HAIPSKCHUS, H3ME-
psAeMBbIC B JIYUIIMX CIy4asX IECATHIMU IOJSIMH
BombTa. [looToMy [UIs1 AETEKTHPOBAaHWS HAJIO
MPUMEHATH JOCTATOYHO YyBCTBUTENIHHBIE K TAKUM
CJTa0BIM CUTHAJaM JETeKTOpbl. K TakuM JIeTeKTo-
paM OTHOCSATCSI KPUCTATUYSCKUN JIETEKTOP, M-
HO3AaKMCHBIA JEeTEKTOp (KYNPOKCHBIA) M DIIEK-
TPOHHAS JIaMTIa.



Kpucrammmdeckuii ZETEKTOP COCTOUT OOBITHO
M3 KpUCTaljIa KaKoTo-HUOY b MUHEpaia U TOHKOU
MTPOBOJIOYKH, OOpa3yrIIUX TOYCYHBIH KOHTAKT C
JAHHBIM KPUCTAIIIIOM.

Hawnbonee ycTounBOe ACTEKTUPOBAHKUE NAIOT
Mapbl. CHJIMKOH — CTallb, IIMHKUT — MeJb, XaJIbKO-
IHPUT — MeJb, KapOoOpyHI — cTaib *. OueHb XO-
polue pe3yibTarhl 1a€T KPEMHUEBBIN KPUCTAILI B
rape ¢ BoJIb(hpaMOBOM MPOBOIOTKOM.

YCeTpoicTBO MPOCTEHIIMX IETEKTOPOB IMOsIC-
Hsietcs Ha ¢wur. 5.
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®ur. 5. YCTpOCTBO NPOCTENLLMX AETEKTOPOB.

MenHo3aKHCHBIH (KYTPOKCHBIN) AETEKTOP HIIH
«UBUTEKTOP>» MPEICTaBIsIET co00M MeIHylo Iua-
CTHHY, OJJHa CTOPOHA KOTOPOH B pe3yJbTare clie-
IUaTbHOH 00pabOTKM MOKPBIBAETCS TOHKHM CIIO-
eM 3aKkucu Meau. KoHTakT Mexay Meapio U 3aKu-
ChIO MeIU 00JIalaeT IETEKTOPHBIMU CBONCTBAMHU.
[InacTuHka momemaercsi B HeOOIBIIONH KOPITyC U3
MJIACTMACCHI, Yepe3 KOTOPBIM BBIBOASTCS HMPOBOJ-
HUYKHU AJIS1 BKJIIOYCHHUS.

PaccmaTpuBas paboTy JETEKTOPHOM IeMH, He-
00X0NMO YYHTBIBAaTh, YTO OHA SIBIISIETCA HOTpe-
OuTEIIeM dHEPTHH NMPUEMHOTO KOHTYpa; YeM 00Ihb-
LIe SHEepruu mnepenaércs U3 KOHTypa B JAETEKTOP-
HYIO LIk, TEM rpomue OyayT paboTath Tenedo-
Hbl. OHAKO MPHU YPEe3MEPHOHN Harpys3Ke KOHTypa
€ro Ka4yecTBa yXy/IIAITCs], TPOMKOCTh yMEHbIIIa-
eTcd W HAcCTpOHKa CTaHOBHUTCS OoJiee «TYIOi»,
BO3PACTalOT MOMEXH, CO3[aBacMble APYTHMHU pa-
OuocTaHIMAMHU. 1t ocnabieHuss Harpy3ku KOH-
Typa K JETEKTOPHON LieNH OOBIYHO IOAKIIIOYAIOT
IpY TIOMOLIM TEpeKIoYaTeNsi He BCIO OOMOTKY
KaTyIIKH, a TOJIBKO YacTh €€ BUTKOB.

W3MeHsst  KOJIMYECTBO BHUTKOB  KaTYIIKH,
BKIIIOYEHHBIX B JETEKTOPHYIO LIEMb, MOAOUpPAIOT
HanOoJiee BHITOJHYIO CBS3b, NIPH KOTOPOH MOIy-
yaeTcsi HanOoJIblIas IPOMKOCTh IpuéMa U J0CTa-
TOYHO OCTpasi HaCTPOUKa.

Takum o6pa3om, mepeMeHHas AeTEeKTOpHas
CBsI3b 00€CIIeUMBaET XOPOIIUE YCIOBU AJIs Iepe-
Jlauyl SHEPTUM U3 KOHTYpa B IIETEKTOPHYIO LIEIb U
ocialysieT BIMSHUE STOW LEeNMd Ha H30MpaTelb-
HOCTh IMpHEMHOTrO KOHTypa. [losTomMy moutu y
BCEX COBPEMEHHBIX [ETEKTOPHBIX IPUEMHHUKOB
MPUMEHSIETCS nepeMenHAst 0emeKMOPHAsL C8513b.

T o .

CHIMKOH — WMCKYCCTBEHHBIH KPHUCTAJUTHICCKHUNA

KPEMHHIA; XaJIbKOMUPUT — MeaHas pyaa (MeIHbIi KO-
YeJaH); UHKKUT — [IMHKOBAs Py/a.
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THUITOBBIE CXEMBI. Cxema mo6oro neTex-
TOPHOTO pagUONpPUEMHUKA BCEra COCTOUT W3
MPUEMHOTO KOHTYpa M JCTEKTOPHOW IENH, MPH-
4éM BO BCeX 0O€3 MCKITIOUSHHS CXEMaX, MOJIY4HB-
INX MPaKTHYEeCKOe NMPUMEHEHUE, aHTeHHAs IIeTb
SIBIISIETCS] YaCThIO IPUEMHOTO KOHTYpA.

TunoBele CXEMBI JETCKTOPHBIX NPUEMHUKOB
MOKa3aHbl Ha ¢ur. 6.

B cxeme ¢ur. 64 HacTpoiika OCYyIIECTBIIETCS
MyTEM MEPEKIIFOUEHUS YHUCITa BUTKOB KAaTYIIKH T1e-
pexmrouarenem /7;. UToObI HaCTpOWiKa U3MEHSIACH
0oJee IUTaBHO, KaTyIIKa TOJKHA UMETh BO3MOYKHO
Oonbie oTBoOB. Ho BcE ke HacTpolika mpuém-
HUKa OyJeT U3MEHAThCH CKaukaMu. B aTtom 3a-

KIIFOYaeTCsl OCHOBHOM HEJIOCTATOK TaKOM CXEMBI.
A

I

e L 0)
dur. 6. TunoBble cxeMsbl
OETEKTOPHbIX NPUEMHMKOB.

Cxema ¢ur. 6 BrepBbie B JIHOOUTEILCKOM
KOHCTPYKITUH ObLTa TIPUMEHEHA COBETCKUM HHXKE-
HepoM IllamommankoBEIM. [ 'pyOast HacTpoiika mpu-
€MHHMKa MPOU3BOJMUTCS TNEepekitovareneM [I[;, a
TOYHAsS TIOJICTPOWKA — IJIABHBIM BpAI[CHHEM IO~
BIDKHOU KaTyIIKH L,. JleTekTopHas CBA3b perynu-
pyetca nepexitouarenem 1.

B cxeme ¢ur. 6g ansg miaBHOW HACTPOHKH
KOHTYpa UCTOIb3yeTCsl KOHACHCATOP MEPEMEHHOM
émkoctu C,. Ilpu moakmroYeHWHM aHTEHHBI K 3a-
KUMY Ay 3TOT KOHAEHCATOP BKIIOYAETCS B aHTCH-
HYIO IIETIb TIOCTIEIOBATENILHO ¢ KaTymkoi L. Torma
yMeHbInaeTcsi o0mas EMKOCTh KOHTYpa M IMO3TO-
My ero MOKHO OyAeT HacTpawBaTh Ha Oojee KO-
pOTKHE BOJHBI (CPEeTHEBONMHOBBIN auamna3oH). Ec-
JIU aHTCHHY MPUCOCIUHNUTD K 3KUMY A1, a 3aXKU-
MBI A, U 3 3aMKHYTHh TIEPEMBIYKOH, TO KOHIICHCA-
Top C, OYIeT MOAKIIOYEH MapajuIeIbHO KaTyIIKe
L kontypa. IIpu 3ToM 00uias EMKOCTh mocenHe-
T0 YBEJIHYUTCS W TO3TOMY KOHTyp OyneT mepe-
KpbIBaTh JUIMHHOBOJHOBBIM Auana3zoH. llmaBHas
HACTPOMKa TAaKOro MPHUEMHUKA OCYIIECTBISICTCS
BpalllCHUEM TOJIBUHBIX TUIACTHH KOHJICHCATOPA,
a rpy0as — rmepeKIIfoYeHreM OTBOJIOB KaTyIIKH L.
JleTekTopHAas CBSI3b PETYIUPYETCS TaK Ke, Kak U B
cxemax ur. 6a u 6,0.



Cxema ¢ur. 62 xapakTepHa T€M, YTO IUIaBHas
HacTpolKa €€ KOHTypa OCYILECTBISETCS MepeMe-
IICHHEM BHYTPH KAaTYIIKH MarHeTUTOBOTO Cep-
JICYHUKA, a MOJA00p HAWBBITOAHEHIIICH TETEKTOP-

HOW CBA3M — NEPECTAHOBKOW JerekTopa /[ B pas-

JINYHbIE TIapbl THE3.

Cxema ¢ur. 6,0 MeHee pacnpocTpaHeHa H3-3a

CBOCH OTHOCHUTEIBHOHN CIOXHOCTH. B Hel ckau-

KooOpa3Hasi HacTpOiKa BBIMTOJIHAETCS IEPEKITIO-

yeHueM KouaeHcatopoB Ci, Cy, Cs, Cy, Cs.

IIpu rpy0oii HacTpolike Ha Ooyiee KOPOTKHE

BOJIHBI aHTEHHA C MOMOINBIO TEPEMBIYKH TIO/-

KIIFoYaeTcss K MpUEMHUKY 4epe3 koHzaeHcatop C

umu C,. Kongencatopst Cs, C4 u Cs npu oMo

MepeMbIvKH /1, TOIKITIOYA0TCS MapalielbHO Ka-

tymkaM L; u L, (Bapmomerpy) mpu HacTpoiike

MpuéMHUKa Ha OoJyiee IJTUHHBIE BOJHBI PaJIMOBE-

[IAaTeNTFHOTO JMana3oHa. AHTEHHA B TMOCIEIHEM

ciydae BKiIodaeTcss B THe3no A;. [lnmaBHas Ha-

CTpO¥Ka B 3TOH CXeMe OCYIICCTBISCTCS BPAICHH-

€M TIOJIBIXKHOW KAaTYIIKH L, BHYTpPH HETOIBHK-

HOHM Karymku L,. /leTekTopHasi CBS3b pEryIupy-

€TCsI TaK ke, Kak 1 B cxeme ¢ur. 6¢.

Ha ¢wur. 7 u3o0pakeHsl NpUHIMITHATBHBIC
CXEeMBbl 3aBOJCKHX JETEKTOPHBIX MPHEMHUKOB
«Bomaa», 3NUM» n «Komcomornern».

"3UM"
A

B mnpuémnauke «KomMcoMonen» mnepeKkpbiTue

BCEr0 HMAINa30Ha BOJH JOCTUIAETCS BKIOYECHUEM

AHTCHHBI B OJHO U3 THE3NM A, Ay, As, A4 nau As,

YeM OCYUIECTBISETCS B MEPBBIX JBYX CIydasx

YMEHBIIIEHHE €MKOCTH aHTEHHOMW IIeTH, a B TPEX

MOCJEIHUAX — EPEKITOYEHUE UHIIYKTUBHOCTEN.

[InaBHO KOHTYp HAcCTpauBaeTCs MEpPEABUKCHU-
€M BHYTPH KaTyIIKH CepJeYHHKAa U3 albcudepa.
BenuuuHa eTeKTOPHOM CBA3M M3MEHSETCA Tepe-
KJIIIOUEHHEM JIETEKTOpa B JICBYIO WIIM MPaBYyIO Ma-
py THE3N.

. 1
JleTekTopHBIM ycunuTens JloceBa

Pamnomoburens Oner Bramumuposud Jloces,

pabotas ¢ pa3NUYHBIMH AETEKTOpaMu, OoOHapy-

XU, YTO HEKOTOPbIE U3 HUX CIIOCOOHBI CaMH pa-

00TaTh KaKk MaJeHbKHE T€HEPATOPHl U MOTYT CO3-

JaBaTh He3aTyxarolue KojeOaHWs BBICOKOH dac-

ToThl. JloceB ObuT mpuriamén mpogeccopom B. K.

JlebequackuM B Hmkeroponckyro pammonabopa-

topuro. Jlo camoro mepeBosa naboparopuu B Jle-

HuHrpaz JloceB paboTan Hazx cBOei CXeMOH  Mo-

CTPOMII IPUEMHHUK C TEHEPUPYIOIINM JIETEKTOPOM,

KOTOPBIA TIpHOOPEN TMO3KE Ha3BAHUE <«KPHCTa-

nue». Korga He OBUIO HOCTaTOYHOTO KOJIMYECTBA

pazuomnamIl, TaKOM AETEKTOPHBIM MPUEMHHK ObLI

noJie3eH sl mpuéMma Hesaryxaromux Tenerpad-

HBIX CUTHAJIOB.

Teneps BHOBb BcoMHHIM O paborax JloceBa

MOTOMY, YTO KPUCTAaJIWH MOXET ACHCTBOBATh KaK

YCUIIUTENb B Tape C OOBIKHOBEHHBIM [I€TEKTOp-

HBIM IPUEMHUKOM.

Kpucramiuueckuit ycunurens JloceBa MOXHO

BKJIIOYNTH B aHTEHHY Iepes OOBIKHOBEHHBIM Jie-

TEKTOPHBIM paaHoNpuéMHUKOM (Ha ¢ur. 1 moka-

3aHO, KaK 9T jenaercs). Takoe ycTpoicTBO pado-

TaeT JOBOJIbHO YCTOMYHUBO, OHO Na€T 3aMETHOE

YBeJIUYEHHE TPOMKOCTH M JAelaeT MPUEMHUK 00-

Jlee 4yBCTBUTENBHBIM K CJIA0BIM CHUTHAlIaM Oajlb-
HUX cTaHmwd. [I[puMeHeHne yeumuTest Kak Obl pa-
CIIUPSIET «KPYT030p» AETEKTOPHOTO MPUEMHUKA U
YBEJUUMBAET CHITy IpruéMa OJIMKHUX CTaHIUMH.
Jida  ycTpolcTBa KpUCTaJIWHHOW TNPUCTABKU
HaJ0 WUMETHh CIEAYIONINE NeTald M MaTepHabl:
1) smuyek; 2) AETEKTOPHBIA KPUCTAT LUHKHT
Kp; 3) nocrosiaHoe compotusnenne Ry = 1000m;
4) mocrosiaHOe conporusienre R, = 1 000om unn
IpocceNb BBICOKOM 4acTOTHI /[p; 5) mepeMeHHOe
conporuBieHne R; = 600 om (moTeHmomerp);
6) nBe-Tpu Oarapeliku OT KapMaHHOTO (oHapS;
7) rHé3Ma WK 32KUMBI ISl BKJIIOYCHHS aHTCHHBI,
npuéMHHKa, JeTeKTopa u Oarapeek; 8) coenuHu-
TEJbHBIA TPOBOJ.

"BosiHa" "Komcomornern"

Inm
7

<

L2 <X

L3

.;llbo

dur. 7. MpuHUMNUanbHbIE CXeMb
3aBO/CKUX OETEKTOPHbIX MPUEMHUKOB.

B mepBoM mnpuémMHUKE HACTpOWKa KOHTYpa

MIPOU3BOAUTCS MEPEKIIOUYCHUEM BUTKOB KaTYIIKU

MpY TOMOIIY MON3YHKOB I u Il,. KOHCTpYKTUB-

HO KaTylllka BBHITIOJHEHA TaK, YTO JIOCTHTacTCS

OUYCHb IJIAaBHOEC MU3MEHEHUE HACTPOUKHU KOHTYpa U

BEJIMYMHBI IeTEKTOpHOU cBsi3u. Ilepexon ¢ nuana-

30Ha OoJiee KOPOTKHX BOJH HA JWANAa30H JJIUH-

HBIX BOJIH OCYILIECTBISIETCS MEPEKIIOYCHUEM aH-

TEHHBI U3 THe3Ma A; B THE3J0 A, U 3aMBIKAHUEM

nepeMblukoi /7 nByX neBbIxX THE3M. K mpuéMHUKy

«BomHa» 00BIYHO TPUIIATAIOTCS MHhE30TEIC(OHBI,

MO3TOMY HX THE3/Ia 3alIyHTUPOBAHBI HE KOHJICH-

CaToOpOM, a COTIPOTHUBIICHHUEM.

B mpuémuanke «3MM» ckadkooOpaszHas HaCT-

poiika MNpPOU3BOIUTCS MEPEKIIOYCHUEM OTBOJIOB

KaTyIIKW, a TUIaBHAsl — MEpeMEeIeHHeM MarHeTH-

TOBOTO cepjedHuka. JleTekTopHas CBs3b MOAOH-
paeTcs MepecTaHOBKOM MOJI3YHKA MEePEKII0YaTeNs
1D,

T N .
®. JI6oB, [leTekTopHbIN nMpuéMHUK, [ OphrKOBCKOE
00J1aCcTHOE TOCYAapPCTBEHHOE U3AaTeNbCTBO, 1949,
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Hpoccens /[p MmoxxHO caenaTth camomy. HyxHO
B3SITh OOJIBIIOTO pa3Mepa KaTyIIKy U3-10JI HUTOK
1 HamoTaTh Ha He€, kak mpuagrcs, 3 000ButkoB
npoBoga nuamerpom 0,12-0,15um, uzonuposan-
HOTO 3MaJIbI0 WM ABYMs ciosiMu ménka. He 3a-
OBIBaiiTe, YTO HAYAJBHBIN M 3aBEpIIAONIAN KOH-
16l OOMOTKH JIOJDKHBI UMETh HaNasHHBIE KYCOUKH
ruOKoro npoBoaHuka aauHord 15—20cm Kaxablid,
TaK Kak BBIBOABI W3 IPOBOJHUKOB JIHAMETPOM
0,12mm 6BICTPO OOOPBYTCHA.
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JleTekTopHbiv
nMpuémMHnK

dur. 1. Cxema BKIOYEHUS Kpucrtannun4ieckoro
ycunutena K 4eTEKTOPHOMY I'IpI/IéMHI/IKy.

COopka cxeMbI MPOCTa. CBEPXY SAMIMYKA CTa-
BUTCSI ICTEKTOP M BBIBOJUTCS PYy4Ka MOTEHIINO-
MeTpa. Ecnu mpubopom He mosib3yroTcs, 6atapero
OT HEro HaJ0 OTKIIOYHThH, YTOOBI €€ JYHEeprusl He
TpaTHIaCh HAIIPACHO HA MOTEHIHOMETPE.

JleTekTop B 3TOM YCHJIHMTEJE OCOOCHHBIH, OH
COCTOMUT M3 KPUCTAJUIa IUHKHUTA U OCTPO OTTOYCH-
HOHM CTaJhbHOW WM CepeOpSTHON MPOBOJIOYKH, KO-
TOpast JOJDKHA OBITh CBEPHYTA B BUJC NPYKUHKH
nuaMeTpoMm He MeHee 8—10mm; ¢ Takol crmpa-
JIBIO JIETYE MOTYyYUTh YYBCTBUTENBHYIO TOUKY.

Tommmuaa npoBojoku a1 perekropa 0,12—
0,15 mm. Kpucrann nuakuta mydme padoTaeT B
KpUCTaIMHE, €CIIM OH TepeIulaBlicH B IJIaMEHU
anekTpuueckoil nyru. Ho ocymiectBuTh 3TO J10-
BOJILHO CJIOHO, TIODTOMY 3JIeCh He AaéTcsl yKasa-
HUH O TOM, KaK BECTH MEPEILIaBKY.

YceunutenbHoe JeHCTBUE MOXKHO MOJIYYUTh U C
JETEKTOPOM M3 CEPHUCTOTO CBUHIIA.

HanaxuBanue neTeKTOPHOTO MPUEMHUKA C -
TEKTOPHBIM YCHJINTENEM BeAETCS CIEAYIOUINM
obpazoMm. CHauajma BMECTO IETEKTOpa B YCHIIH-
TENb BCTABJIACTCS ILUTENCENbHAs BWJIKA C COEIU-
HEHHBIMH MEXIy COOOW IThIphbKaMu. lIpuémHmK
OOBIYHBIM TIOPAIKOM HACTpamBaeTCid Ha KaKylo-
00 paauMocTaHUWIO. 3aTeM Ha CBOE MECTO
BCTaBJISACTCS [UHKUTHBIN TETEKTOP M BKIFOYACTCS
Oarapesi. [IBI)KOK MOTEHIIMOMETpA CTaBUTCS Tak,
9TOOBI MOJABAIOCH BCE HANpsDKEHHWE, M HA IIUH-
KUTHOM JIETEKTOPE OTBICKMBACTCS UYyBCTBHTEINb-
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Has Touka. OTIMYUTH MONOKEHUE TeHEPUPYIOIIeH
TOYKH MOKHO TIO CBUCTY M XapaKTEpHBIM IIOPO-
XaM ¥ TmoTpeckuBanusM B Tenedone. Korma mos-
BWICA CBHUCT, HAJI0 [BIXKKOM MOTCHIIMOMETpa
YMEHbIIIATh HANpsDKEHHE Ha JeTeKTope (0OBIYHO
no 5—-66), moka cBuct He mpomanér. Ilepemaua
MOCJIE ATOr0 CTaHET SCHOM M 3aMETHO CUJIBHEE,
YeM Ha JIEeTCKTOPHBIA MPUEMHUK 0€3 yCHIIUTEIIS.
He 3a0wiBaiite, uyTo Oarapest momKHA OBITH TPHU-
COEIMHEHA OTPULIATEIBHBIM MOJIOCOM K MPY>KHH-
KE JICTEKTOpa, a Ha KPUCTAIUIC JOJKHO OBIThH ITO-
ToXXuTeNnpHOe Hampsbkenne. [locnme Bcero atoro
Hajo enié pa3 TOYHEEe HACTPOUTh OCHOBHOM MpH-
EMHUK.

[TonpoOyiiTe pa3nmuyHBIE Maphl B JETEKTOPE
KPUCTAJUTMYECKOTO YCHIINTEIS, IpUIyMaiTe cxe-
MY C IBYMS-TPEMsI I€TCKTOPHBIMU YCUIUTEIISIMU.

Pa3paboTka Xopomux AETEKTOPHBIX MPUEMHHU-
KOB C KPHUCTAUIMYECKUMH YCHIUTEISIMH HMEET
00JIBIIIOE TOCYNAapPCTBEHHOE 3HauyeHue. Ecmu Oy-
YT CO37aHbl MPOCThIC, YAOOHBIE B OOpAICHUH,
JICIEBBIC JIETEKTOPHbIC MPUEMHUKU, KOTOPBIE JAa-
IyT NpuéM TrpoMue U yCTOMYMBEE, YEM CYILECT-
BYIOIIHE, TO 3TUM OyJeT OKa3aHa 3HAYHTEIIbHAS
MOMOIIb PEIICHUIO Ba)KHEHIEH 3aJayu CIUIONI-
HOM pagropUKAIIUN CEILCKUX PAOHOB.

JIutepatypa
Knueu

U. U. Comxesckuii, letexropuslil npuémuuk, U3m.
Ocoasuaxum, 1947.

PacckaspiBaeTcss 0 poiM W Ha3HAYEHUH ETEKTOP-
HOTO TIPUEMHHKA, MPOCTBIX M CIOXKHBIX CXEMaX ITHX
MPUEMHHKOB, CaMOJCJBHBIX JeTeKkTopax. JlaHel moa-
poOHBIEC omucaHus, Kak cuenaTh npuéMuuku: [lamomr-
HUKOBA, C BAPUOMETPOM, C TIEPEMEHHBIM KOHJIEHCATO-
POM M C HacTpoHKoW MeTayioM. JlatoTcst yka3aHus 1O
YCTPOMCTBY aHTEHHBI, 3a3€MJICHUSI U 3alIUTe NPUEM-
HUKa OT IPO3bI.

®. A.JI6oB. J[lerexkTopHbli NpUEMHMK, [ OpbKOB-
CKOe 00J1acTHOE TOCYAapPCTBEHHOE U3AaTenbeTBO, 1949,

PacckaspiBaeTcsi 0 MpeMMyIIECTBaX IETEKTOPHOTO
MPUEMHHKA, YCTPOUCTBE aHTEHHBI M JNAETCS ONHMCAHHE
JIBYX KOHCTPYKIHH PUEMHHUKOB: C TUIABHON M (DUKCH-
POBaHHOM HACTPOUKOIA.

B. B. Entotun, [leTekTopHbBIE PpaauonpUEMHUKH,
Casspusnat, 1950.

OrnucaHo BOCeMb KOHCTPYKLUMNA JETEKTOPHBIX MpPH-
€MHHMKOB, B KOTOPBIX IPHMEHSIOTCS Pa3HOOOpa3HbIC
KAaTYyLIKU: UWIMHIPUYECKOH, KOP3UHYATOW U COTOBOM
HaMOTKH. J[aHbl Take OMHCAHUA NMPUEMHUKOB C Ha-
CTpOMKON KOHAEHCATOpaMU IMEPEMEHHONH EMKOCTH U
MarHeTUTOBBIMHU CEPACYHUKAMH.



MaccoBsle pamnonpuéMuukd (MaccoBast paauo-
oubnaunoreka), loconepronsmar, 1949.

Cpeny ommMcaHHBIX B OpoOINIOpe MPUEMHHUKOB, TO-
Jy4UBITUX TpEeMHI0 Ha 7-i1 Bcecoro3Hol 3a04HOi pa-
IUOBBICTABKE, JaHBl ONHMCAaHHUS psla JETEKTOPHBIX
MPUEMHHUKOB.

3. I'uu3oypr u @. TapacoB, CamojenbHbIC JCTATH
JUIsl CeNbCKOTO paauonpuémunka, Mza. «MockoBCckuid
pabounii», 1950.

KHmKkKa TOMOKET HAYMHAIOMIEMY PaIUOTFOOUTEITIO
CaMOCTOSTENIFHO U3TOTOBHUTH KATYIIKH U JAPYTHE JeTa-
JIU [T JICTEKTOPHOTO NPUEMHHKA.

®. U. Tapacos, JleTekTopHbIE NMPUEMHHUKHA U YCH-
gurend K HuM (MaccoBas paamoOubinoreka), I'oc-
sHepromsaar, 1950.

Kpatko m3maraercsi, kKak ycTpoeH W paboTaer jae-
TEKTOPHBIN MPUEMHUK, W TPUBOIATCS HECKOIBKO CXEM
3TUX NPUEMHHUKOB. JlatoTCst mpOCThie pacy€Thl MPUEM-
HOTO KOHTypa. Paccka3eiBaeTcs 00 yCTpoiicTBe aera-
JIeH, KOHCTPYKIUSAX TPUEMHHUKOB U YCHITUTEICH K HUM.

B.T. Bopucos, HOusi pagnontobutens (Macco-
Bas paguobubnroreka), [oconepronsaar, 1951.

B ¢dopme nomynsipHbIX Oecesl KHUTA 3HAKOMUT Y-
TaTtenel ¢ SJIEMEHTApHON 3JIEKTPOPATUOTEXHUKON U
comepxut Ooee 20 omwcaHuil MPOCTHIX PaTUOIIOON-
TENbCKUX KOHCTPYKIMH, BKIIOYas YETHIPE OMUCAHUS
Pa3INYHBIX IETEKTOPHBIX IPUEMHHUKOB.

A. JI. barpakoB u C. Kun, DiemeHTapHas paauo-
texunka (MaccoBast paaroOHOIHOTEKA), YaCTh IepBasi,
T'ocanepronsmar, 1951.

CognepxaHne KHHTH COOTBETCTBYET IPOTpaMMe
KPY)KKOB 10 U3YUEHHUIO JETCKTOPHBIX TIPUEMHHKOR.

Cmambu

Crnenail caM HETEKTOPHBIA NpHEMHMK (IUIAKaT),
T'ocaneprousmar, 1947.

IIpocTeiimmii camoAeNbHBIA JETEKTOPHBIM MPUEM-
nuK (riakar), Boenusmar, 1950.

JI. Tyneckuit, JleTeKTOpHBIH TPUEMHUK C OITHOU
pyukoi, «Pagno», 1948 Ne 4,

C. Apennukos, [lerexktopuslii npuémMunk «Komco-
moJten», «Paguo», 1948 Ne 8.

B. [Tyxanbckuii, [lerexktopHblii npuéMHuk «Kon-
Typ», Pammo», 1948 Ne 12.

E. Crenanos, Kpucramun, «Pamuo», 1949 Ne 1.

M. O6ne3oB, JlerekTopHblii npuéMmHuK «BomHa»,
«Pamno», 1949 Ne 2.

C.UrnateeB, JleTekTopHbI MpUEMHUK «JIITX>»,
«Pamno», 1949 Ne 6.

. benses, lerexkropHblii mpuéMHUK «MOTBIIEK,
«Pamno», 1949 Ne 9.

@. EBtees. JleTeKTOpHBIN NPpUEMHUK HOBOTO THIIA,
«Pagno», 1949 Ne 11.

B. Ucaes, IIpocroii nerekTopHblii NpuéMHUK, «Pa-
o», 1950 Ne 2.

— Sk ——
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I'JTABA HIECTAS
AHTEHHA 1N 3A3EMJIEHHE

X

[Ipocrerimme npuéMHbIe
AHTEHHBI

®U3UKA PAJIMOITPUEMHOM AHTEHHBI.
[TpuémHas aHTEHHA CITYKUT JJIsl pU€Ma 3JIEKTPO-
MarHUTHBIX BOJIH, U3JIy4aeMbIX Iepenaromei pa-
OUOCTAaHIMEH, ¥ I OJayl IEPEeMEHHOT0 HAIps-
JKCHUS TIPUHATOTO CHTHAJIA HA BXOJl TPUEMHUKA.

YcTpoicTBO Takoi aHTEHHBI XOPOIIO U3BECTHO
panuonrobuTenssM. MacCOBBIMU THIIAMH MPUEM-
HBIX aHTeHH sBisioTcs ['—oGpasuast (dur. 1la) u
T—obpasnas (¢pur. 15) omgHONyUYEBBIE AaHTEHHHI,
MIPOCTON BEPTUKAIBHBIN WIM HAKIOHHBIN MPOBOJ
(dour. 1), nHOTHA C “METENOYKOI” Ha BepIIMHE
(dur. 12), a Taxke pasIHUHBIE HAPYKHBIE PAMKH
U BCEBO3MOKHBIC YMPOIIEHHbIE KOMHATHBIC aH-
TCHHBI.

Ecnu, Hanpumep, B BEpPTUKaJIbHOW aHTEHHE,
paboTaromiei ¢ 3a3eMJICHHEM, BO3HUKHET Kojeba-
TENBHBIA TpoLecc, TO HauOoNbIIHMKA TOK OyneT B
TOW TOYKE MPOBOJIA AHTEHHBI, KOTOpas OJIKE K
3a3eMJICHUIO, T. €. B TOYKE TOJKIIOYCHUSI aHTCH-
HBI K IPUEMHUKY. B cienyromux BbIIEnex ammx
TOYKax MPOBOJA TOK OyIeT MOCTENEHHO YMEHb-
MIATHCS ¥ Y CAMOW BEPIUHEI, T. €. Y KOHIIa aHTEH-
Hbl, cnanét a0 uyis (¢ur. 2). Hanpsokenue B Ta-
KOI aHTEHHE pacnpenensercss B 00paTHOM MOpsia-
ke. HaumOonpiass BenW4YMHA €ro OTHOCHUTEIHHO
3eMJIH OKa3bIBACTCs Y BEPXHETO KOHIIA IPOBO/IA, a
HaMMEHBIIAsl — B TOUYKE MOAKIIOYEHHUS €r0 K MPH-
EMHUKY.

PaccmarpuBasi aHTEHHY Kak paJHOTEXHUYE-
CKOE YCTPOWCTBO, CIIEyeT MOMHHUTbH, YTO JTHOOOH
NpoBOJ 00JanaeT HE TOJNBKO aKTUBHBIM COIPO-
THUBJICHUEM, HO M CIOCOOCH HAaKallIMBaTh 3JICK-
TpHYECKHE 3apsIbl U HHIYKTUPOBATh B CAMOM Ce-
0e PNEeKTPOABIKYLIYIO CUIY IIPH BCSKUX M3MEHe-
HUSX TOKA, T. €. POBOJI 00JIaaeT AIMEKTPHUECKON
E€MKOCThIO M WHAYKTHBHOCTHIO. CleoBaTeNbHO,
mobas aHTEHHa TNpeAcTaBisieT coboil Kojeba-
TENBHYIO LETb.

m TonpoBanckuii, «Pagno», 1949 Ne 8.
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Yucro
nposodos
30-50
Huamemp
nposoda
1-2 Mm

HepessgHHas
cmotika ebicomoli 2-6 M

2)

®ur. 1. PaznuyHble TUMbl NPUEMHBIX aHTEHH.

K npuémHuxy



dur. 2. PacnpegeneHne Toka n HanpskeHUs
B BEPTUKanbHOM aHTEHHE.

OTOT cBOEOOpPa3HbId KOIEOATENbHBIH KOHTYP,
B CHJIy TOTO, UTO €r0 COOCTBEHHAss EMKOCTh M WH-
JTYKTUBHOCTH PAaBHOMEPHO pacIpeielieHbI 10 Beel
JUIMHE TIPOBOJIA, UMEET CBOW (PU3UYECKHE OCO-
OCHHOCTH, 3aKJIFOYAIONINECS B TOM, YTO HPU BO3-
HUKHOBEHUH B aHTEHHE K0JeOaTeIbHOTO IMpoIiec-
ca TOK U HamlpsDKEHUE PacTpeeITIOTCS B IPOBO/IE
HEPaBHOMEPHO, T.€. B KaKIOW TOYKE IPOBOJA
3HAYCHUS dTUX BEIUYUH PA3JINIHBI.

Touku mMpoBoJia, B KOTOPBHIX HAOIIOIAIOTCS
MaKCUMAaJIbHbBIC 3HAYCHUS TOKA WIIH HAMPSHKCHUS,
Ha3bIBAIOTCSI COOTBETCTBEHHO MYYHOCAMU MOKA
U NYYHOCMAMU HANPSDICEHUsl, & T€ TOYKH, TJIe TOK
Y HaNpPsDKCHUE PaBHBI HYJIO, HA3BIBAIOTCS V31dMU
MOKA U Y31aMU HANPSHCEHUS.

Kak u Bcsikas apyras konedarenbHas IICTib,
npuéMHast aHTeHHA XapaKTepU3yeTCsl BETMUYMHAMU
cobctBeHHON EMKocTH Cp M COOCTBEHHON MHAYK-
TUBHOCTH L, KOTOpBIE 3aBHCAT OT TeoMeTpHue-
CKUX pazMepoB U (GopMbl aHTeHHBI. Tak, Hampu-
Mep, KaXAbli METp OJHOMPOBOTHON AHTCHHHI,
yAan€HHOW OT JOPYrHX NPOBOJHUKOB, 00JamaeT
coOCTBeHHOU EMKOCTBIO 5 ngh m coOCTBEHHON MH-
IYKTHUBHOCTBIO OKOJO 1—2mken. Ilpocreiimme
JMOOUTENLCKUE TMPUEMHBIE aHTCHHBI UMCIOT
00b1uH0 EMKOCTh okosio 200—-250n¢, nHAYKTHB-
HOCTh OKOJIO 20MmKeH, M aKTHBHOE CONPOTHUBIIC-
HUE 0KOJI0 25 0Mm.

Kpome Toro, aHTeHHa XapakTepuszyercd emnie
OJTHMM OY€Hb BRKHBIM MMapaMeTpOM, KOTOPhIN Ha-
3BIBACTCS Oelicmayrowell W 3hexmueHoll 6oi-
comoti.

HeiictBytomieit win >()(HEKTUBHON BBICOTOM
JAHHOW AHTEHHBI HA3bIBAIOT BBICOTY YCIOBHOMN
BEPTUKATBHOW aHTECHHBI, KOTOpas U3ydaeT (eciu
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paccMaTpuBaTh TNPUEMHYI0 AaHTCHHY KakK TIepe-
JAOIyI0) TaKyk0 K€ MOIIHOCTB, YTO W peajbHas
aHTCHHA, HO UMCET TOK II0 BCEH IJIMHE OJMHAKO-
BB U pPaBHBIN 3HAYEHHUIO TOKA B MYYHOCTU pe-
aIIbHOM aHTCHHBI.

BricoTa Takoil BooOpaxkacMO¥W aHTECHHBI, Kak
BUIHO U3 (ur. 3, Bcerna OyneT MEHBIIE TEOMET-
pUYECKOI BBICOTHI PEaIbHON aHTEHHBI.

Y3en moka

leomempuyeckas abicoma

dur. 3. l'eomeTpuyeckas 1 AencTByoLLas
BbICOTa aHTEHHbI.

JelicTByromias BbICOTa — IOHATUE YCJIOBHOE U
MIPUHSATO JJIS OOJIETYeHUS pacuETOB aHTEHH.

Y pasnu4HBIX TPUEMHBIX aHTEHH JEHCTBYIO-
1asi BBICOTa 3aBHCUT OT (hOPMBI aHTEHHBI U YCIIO-
BuiA €€ pabothl. [l ['—o0pa3Heix u T—00pa3HBIX
aHTeHH oHa coctasisger okoio 0,7-0,8 ux reo-
METPUIECKON BHICOTHI. B OONBIIMHCTBE CiydacB
JEHCTBYIOMAs BBICOTA OOBIYHBIX JIFOOUTEITHCKHX
AQHTCHH, TPUMCHSIONIUXCS JUIsl PaJdOBEINATEIb-
HBIX TPUEMHUKOB, cocTaBiisieT oT 1,510 4 m.

O3HAKOMHBIIINCH B 00MUX depTax ¢ (hu3mde-
CKUMHU OCOOCHHOCTSIMU aHTCHHBI, PacCMOTPUM
TENeph aHTECHHYIO 1IETIh B TPUEMHUKE.

Turnmynas aHTeHHAS IIeTh MToKa3aHa Ha ¢ur. 4.
OHa CcOCTOMT W3 caMOH aHTCHHBI, 00JaArOIICi
coOcTBeHHOU EMKOCTBIO Cp, HHIYKTHBHOCTBIO La,
AKTUBHBIM CONPOTHBIIEHWEM Ra, W JOMONHUTEND-
HOW KaTyIIKH MHAYKTHBHOCTH L, KOTOpas CBS3bI-
BacT aHTCHHY C BXOJHBIM KOHTYPOM MPHEMHHUKA.
Kpome TOro, B aHTCHHYIO IIeTIh BXOIUT 3a3eMJlc-
HUE WU IIPOTUBOBEC.

ONeKTPOMarHWTHBIE BOJHBI, W3TydaeMble Iie-
penarooiel paguoCTaHIMeH, MPU IEePECCUCHUN
MIPOBOJIa TPUEMHON aHTEHHBI BO30YXKIIAIOT B HEM
MEPEMEHHYIO AJIEKTPOJABIKYIIYyI0 cuiy. Yacrora
U XapakTep M3MEHEHUH 3TOM 3IEKTPOABMKYLICH
CWIBI B TOYHOCTH COOTBETCTBYIOT BCEM H3MCHE-
HUSM JIEKTPOMArHUTHOTO TIOJIS.
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®ur. 4. AHTeHHas uenb NPUEMHMKA.

Bennunna >neKTpOABMKYIIEH CHIIBI, BO3HHKA-
IoIel B aHTEHHE, OYeHb Majia U U3MepPSIeTCS MHK-
POBOJIBTAMH WJIH, B JIy4IIeM CIydae, MUJLTUBOJIb-
TaMH. 3HaUeHUe e€ 3aBUCUT OT MOIIHOCTH H yJa-
JIEHHOCTH TepeNlaloNieil paJuoCTaHlMMi, OT YCIo-
B W OCOOCHHOCTEH pPACIpPOCTPAHCHHUS PaaHO-
BOJIH U OT JEMCTBYIOIIEH BBICOTHI MPUEMHOM aH-
TCHHBI.

B coBpeMeHHBIX pajuoBENIaTEIbHBIX NPUEM-
HUKaX aHTEHHYIO LeTlb HEe HacTpauBaroT. [emo B
TOM, YTO JIAMIOBbIe NPUEMHUKN MMEIOT JBa-TPU
KoHTypa (a mHorga W 0oJjee), HAaCTPaWBAIOIIHUXCS
OJTHON pYydYKOU. DTOH K€ OOIIeH pydKoi AOmKHA
Obl OJHOBPEMEHHO HACTpauBaTbCd M aHTCHHAs
mens. Ho ocyiecTBUTh 3TO OYeHBb TPYAHO, MO0
€MKOCTh pa3HBIX aHTE€HH pa3iNdHa M BOOOIIEe He-
MOCTOSIHHA: OHA MOXKET MPOU3BOIBHO U3MEHATHCS
MoJT JCHCTBUEM BHEHIHWX MPUYHMH (IPU KayaHWU
AHTCHHBI, MPH W3MEHEHUHM BIIAXXHOCTH BO3IyXa
u T. 1.). [IoaTOMY TOYHO yuecTh EMKOCTh aHTCHHBI
HEJIb3S W O00ECleuYnTh HEU3MEHHYIO HACTPOWKY
AHTEHHOM Lenmu Ul JI000ro ydJacTKa Juara3oHa
MPAKTHYECKH HEBO3MOXKHO. OCTaBISATh aHTEHHYIO
LEeNb HACTPOSHHOM Ha KaKyro-TM00 OJHY 4acTOTy
ZMara3oHa He UMEeT CMBICHIA, TaK KaK Ha OCTalb-
HBIX y9acTKax JaHHOTO JHara3oHa YyBCTBUTENb-
HOCTB MPUEMHUKA OYJeT PE3KO YXYALIAaThCS.

UroOBbl YyBCTBHUTENBHOCTh NPUEMHUKA HE M3-
MEHSUTach TaK Pe3Ko 10 JHWana3oHy, pe30HAaHC aH-
TEHHOH Lenu BBIBOAAT 3a TMpenesbl padodyero
nojananasoHa. s 3Toro BKIOYAIOT B AHTCHHYIO
[Ienb KaTymky L ¢ TakoW MHIYKTHBHOCTBIO, YTO
pPE30HAHCHAS 4acTOTa aHTEHHOTO KOHTYpa OKa3bl-
BaeTca npumepHo Ha 30% HuKe, 4eM camasi HU3-
Kasg 4YacToTa JaHHOTo mojaauamnasoHa. Ecmu, Ha-
npuMmep, pabouuii moaauana3zoH NpuEMHUKA pa-
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BeH 150—-40Q<cy, TO aHTeHHas Lielb HAcTpauBa-
ercs Ha gacTtoTy 115xkey.

HacTpanBaTh aHTEHHYIO [IETIh HA YACTOTY, Ipe-
BBIIIIAOIIYI0 CAMYK0 BBICOKYIO TIPUHUMACMYIO Ya-
CTOTY, HEBBITOJHO, TaK KaK IPH 3TOM YYyBCTBHTE-
JBHOCTH OY/IeT CHIIbHO MEHSTHCS TI0 IUAa30Hy.

Ha 3ToM MBI 3aKOHYMM KpaTKOE 3HAKOMCTBO C
(¢u3uUecKuMH TIpolieccaMd B aHTEHHOH IIeTy.
HeoOxomumo Temeps JHIIL  CHOPMYITHPOBATH
TpeOOBaHUSA, KOTOPHIM JIOJIKHA YAOBICTBOPSTH
anTeHHas 1enb. OCHOBHBIC M3 HUX CBOJATCS K
CIICAYIONIEMY.

AHTeHHa JODKHA BO3MOXHO JyYIlle BOCIIPH-
HUMAaTh SHEPTHUIO PaTUOBOJIH.

AHTeHHas [lenb B MpeJeNiax KaxkJoro Imojaua-
MazoHa JOJbKHA obecrednBaTh BO3MOXHO Oolee
BBICOKYIO U TMOCTOSIHHYIO YYBCTBUTEIIEHOCTD MPH-
€MHHUKA.

AHTeHHa He JIOJDKHA BIUATH HA HACTPOKKY TO-
CIIEIYIOIUX KOHTYPOB NPUEMHON CXEMBI, T. €.
MOJIKITFOUCHHE JIFO00M aHTCHHBI K MPUEMHUKY HE
JOJDKHO BBI3BIBATH M3MCHEHHS HACTPONKH €ro
BXOJTHOTO KOHTYpa. [IJIs BBITIOJHEHUS 3TOTO Tpe-
0OBaHUS TPUXOAWUTCS TPUMEHSTH CIa0yHO CBSI3b
AQHTEHHOH IIeNH C BXOAHBIM KOHTYPOM, 4TO yXY/I-
maeT dYyBCTBUTeNbHOCTh. OmHako ocnabieHne
HamnpsOKEHUS. CHTHAJIAa MOXET OBITh BO3MEIICHO
YCHIJICHUEM €r0 B IMOCJEIYIONUX CTYIICHSIX IMPH-
€MHHKA.

JIIOBUTEJIbCKUE AHTEHHBI. OcHoBHBIC
TUTIBL  JTFOOWTEIBCKUX AHTCHH TIPUBEJCHBI Ha
¢wur. 1.

JI71s1 TaMITOBOTO PamHONPUEMHIKA MOYKET OBITH
MpUMEHEHA JII00ast U3 yKa3aHHBIX aHTCHH. J[nuHa
ropu3oHTadbHOM 4Yactn ['—oOpasznoit mim T—o00-
pa3HON aHTEHHBI B 3TOM CiIydae He JIOJDKHA TIpe-
Boimath 20.m. O0BIYHO OHA cocTaBiseT 8—12mu.

JUJis NeTeKTOPHBIX MPUEMHHUKOB TOPH3OHTAIb-
Has 4acTh aHTEHHBI JeNaeTCs HECKOJBKO JITHH-
Hee — 10 30-50m.

BricoTa mosBeca aHTEHHBI Ha/l KPHIIIAMU 37a-
HUM ¥ JPYTHMH COOpPYKEHHSMH KellaTeJbHa HE
MeHee 4.u, a TIPH YCTAaHOBKE MadT Ha 3eMJjie — He
MeHee 10-12u. [anbHeliniee yBeTUUEHHE BBICO-
THI TIOZIBECA aHTCHHBI JTACT HE3HAYHMTEIILHBINA BbI-
UTPBINI B TPOMKOCTH (M TO TOJILKO Ha JETEKTOP-
HBIH TPUEMHUK), HO TIPUBEAET K 3aMETHOMY BO3-
pacTaHui0 aTMOC(EPHBIX TOMEX.

KomHaTHbIE aHTEHHBI cJEIyeT MPUMCHSTh
TOJIBKO JUTSI JTAMIIOBBIX MMPUEMHUKOB U JIMIIE B TEX
ClIydasx, KOTja MoueMy-Tru00 HEBO3MOXKHO yCTa-
HOBHTH HapYyKHYIO aHTCHHY.



1
3a3zemiieHue

Jnst mpocTeiiiero paguonpuéMHUKa HE00Xo-
MO XOpoIllee 3a3eMJICHUE, TaK KaK OHO olecrie-
yuBaeT 0ojiee rPOMKHIA TpuéM (MTpU IETCKTOPHOM
NpUEMHHIKE) M CHIKACT YPOBCHb HHIAYCTPUAIIb-
HBIX TTOMEX.

3a3eMIIeHHE JODKHO OBIThH CIETaHO TOOIHIKE K
BBOJIy aHTCHHBI.

Jlsist 3TOTO CIIeAyeT OKOJO CaMoro JioMa BBI-
pBITh siMy riryouHod 1-1,5u. Yem cyme mousa,
TeM TIy0Ke HYXKHO PBITh ssMy. B He€ ykmaabiBa-
eTcst mucT xecT pasmepoM 50X50cu umu Kakoi-
HUOYIb METATMYECKUHA TIPEIMET, HAPUMEp CTa-
poe Beapo, K KOTOPOMY MPEABAPUTEIILHO MPUITAH-
BaeTcs TpoBosioka (a). MOKHO YJIOXKHTH B SIMY
MOTOK T'0JI0i TIPOBOIIOKH (6).

3areM sIMy 3achIMAlOT MOCTEMECHHO CIOSMHU
3eMJTH, TIIATCIBHO YTPaMOOBBIBAS KAXKIBIN CIIOM.
[Ipu sTOM cremsit, 9TOOBI MPOBO, BEIXOMSIINN W3
3eMJIH, HE OTOPBAICS OT METALIMYECKOTO Mpe-
MeTa, K KOTOPOMY OH TIPUTIasiH.

BecTu 3TOT MpOBOJ HA/IO IO CAMOMY KOPOTKO-
My TyTH, 0€3 KPYTBIX H3THOOB, MPUKPEIULISA €Tro
TBO3/IIMU MJTA TIPOBOJIOYHBIMU CKOOKaMHU.

Xoporiee 3a3eMIICHHE MOXXHO CHACNIaTh U3
cTtanpbHOU TpyOBl mumwHOW 1-1,5m. OmuH KOHeI
TPYOBI CIUTIONIMUBACTCS W 3a0CTPSETCS, a K IPyro-
My KOHI[y MPUIIAMBACTCS MPOBOJIOKA, MPEIHA3HA-
YeHHas IS BBOJIa B oM. TpyOy 3a0WBafOT B 3eM-
JII0 B BBIPHITOM Ha MOJIMETpPa sIME Tak, YTOOBI Me-
CTO clasi ¢ MPOBOJOKOH OBLIO MOTOM 3acHIIaHO
3eMiéii (6).
lponasmsb
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YCTPOKMCTBA 3a3eMreHns.

CyIlecTBEHHO YIydIlaeTcs 3a3¢MIICHUE B TIIU-
HUCTBIX U MECYAHBIX MOYBAX, €CJIU TPYHT 00pabo-
TaTh COJIbI0. BOKpyT 3a0nTO# B 3eMiTt0 TPyOBI, Ha
paccrostauu 1-1,5u oT He€, Ha/lo BBEIHYTH 3EMITIO
Ha rnyOuny 0,75—1u. BeiHyTas 3emns 3aceinaet-
csi 00paTHO CIOSMH BIEPEMEKKY CO CIOSIMH T10-
BapeHHOW COJIM CaMOT0 HHU3KOTO COpPTa U TOJIHBA-
€TCSl BOAOH.

1
ITo pa3HbIM UCTOYHHKAM.

B nmomax, rie ecThb BOJONPOBOJA WM IICH-
TpambHOE OTOIUICHHE, ISl 3a3eMJICHHUS MOXKHO
WCIIONIb30BaTh TPYOBI BOJOIPOBOJAA WM OTOILIC-
HUSI.

Tpyba BOIM3M OT MeCTa YCTAHOBKU IPHEMHHU-
Ka 3a4MINACTCsl HAMMMIBHUKOM JI0 OJiecka U B 3TOM
MecCTe Ha He€ HaMaTBIBACTCS MEJIHAs MPOBOJIOKA.
CBoOOMHBIN KOHEI €€ COSTMHSICTCS C COOTBETCT-
BYIOIIUM 3)KHMOM TPO30BOTO IEPEKIFOYATEINS
WM HEMOCPEJCTBEHHO BKIIOYACTCS B THE3IO 3a-
3eMJICHUS TPUEMHHUKA.

O6olma u3 xecmu

dur. 2. Ucnonb3oBaHne TpyObl BOAONPOBOAA
Uy OTONNEHUSI ANS YCTPOWCTBA 3a3EMIIEHNUS.

Jluteparypa
Knueu

B. K. Angamckuii u A. B. Kepmaxos, IIpuémusie
mobutebeckue anTeHHbl. (MaccoBast paguoOu0MoTe-
ka), Foconepromsaar, 1949.

W3znaratorcs cBeaeHust 00 yCTpOHCTBE MPOCTEHIINX
OTKPBITBIX AHTCHH, KOMHATHBIX, AHTHIIYMOBBIX, pa-
MOUYHBIX, TCJICBU3UOHHBIX U aBTOMOOMIIbHBIX aHTCHH.

N. U. CnmxeBckuii, CenbCKue JaMIOBble MPUEM-
uuku, 3. “MockoBckuii padbounii”, 1949,

B kHwure, MOCBAMIEHHONH B OCHOBHOM OOpAICHHIO C
JAMITOBBIMU TIPUEMHUKAMH, yIEIEHO JOCTaTOYHO MeEC-
Ta YCTPOUCTBY aHTCHHBI.

A.Il. 'opmikoB, Kak ycTaHOBUTH pagnonpuEMHUK.
Ces3pusnar, 1950.

Hapsny ¢ BompocaMu 3KCIUTyaTallii U MATaHUS pa-
JTUONIPUEMHUKOB PAcCMATPUBAIOTCS TAKKE BOIPOCHI
YCTPOHCTBA aHTCHHBI U 3a3E€MJICHUS.

Cmambvu

B. C. Kapasnuii, JlroOutensckue npuéMHble aHTCH-
Hol, “Pagno”, 1948,Ne 1.

H. CunpBecTpoB, AHTEHHa C JKPaHHPOBAHHBIM
cHmxkenneM, “Paguo”, 1949, Ne 12.

3. bopud, AHTEHHOE yCTPONCTBO MUl pafAMOY3JIOB,
“Paguo”, 1949,Ne 4.,

—k———
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I'JIABA CEJIbMAS
OJIEKTPOHHBIE JIAMIIBI

X

1
DNeKTpOoHHAs Jamna

OTO Ha3BaHHE MPEKPACHO MOIYEPKUBAET OC-
HOBHYIO YEpPTy pPagHOaMIlbl KaK 3JIEKTPOHHOIO
mpubopa, paboTa KOTOpPOTO TIOCTPOCHA Ha WC-
[IOJIb30BAHUM [JBHKEHUS 3JIEKTPOHOB. B uém xe
3aKJIFOYAETCs y4acTHe DJICKTPOHOB B pabore pa-
JIUOJIAMITBI ?

B meramimax nMeeTcsi MHOTO TIOJYCBOOOIHBIX,
T. €. cnabo CBSA3aHHBIX C aTOMaMH 3JICKTPOHOB.
OTU 3JCKTPOHBI HAXOIATCS B MOCTOSHHOM JIBH-
KEHHUH, TOYHO TaK K€, KaK HaXOJIATCS B JIBHKe-
HUU U BCE YaCTHUIIBI BEIIECTBA — ATOMBI U MOJICKY-
Jbl. JIBWOKEHUS DIEKTPOHOB XaOTHYHBI; JUIS HII-
JOCTPALU TaKOTO XaOTHYHOTO JABMKEHUS OOBIU-
HO TIPUBOJAT B Ka4eCTBE IMpHUMepa poil KOMapoB B
Bo3ayxe. CKOPOCTh JIBHXKCHHS SJICKTPOHOB HE Ma-
Ja, OoHa B TpyOhIX mmdpax paBHA MPUMEPHO
100xm/cex — 51O pa3 B CTO OOIBIIE CKOPOCTH
BUHTOBOYHOU ITyJIH.

Ho ecnu 31eKTpOHBI JIETAIOT B METAJUIE B pa3-
JTUYHBIX HaNpaBJICHUSX, KaK MOIIKapa B BO3IyXe€,
Ja emeé ¢ TaKUMHU TPOMAIHBIMH CKOPOCTSAMH, TO
OHHU BEPOSATHO BHUICTAIOT U 32 MIPEJEIIBI Tea.

Ha camom aene 3Toro He mpoucxoaut. Te cko-
pocTH, KOTOPBIMH OONaNaloT B HOPMAJIBHBIX YC-
JIOBUSIX DJICKTPOHBI, HEAOCTATOYHBI JIJISl X BbLIC-
Ta U3 TOJIIM METaJla BO BHEIIHEE MPOCTPAHCTBO.
JJ1s 5TOT0 HY>XHBI TOPa3/10 OOJBIINE CKOPOCTH.

QJIEKTPOHHAA DOMUCCHUSA. Kakum xe
CIIOCO00M MOXHO YBEIIMYUTH CKOPOCTh JABMKCHUS
3JIeKTpOHOB? Pu3nka 1aéT OTBET HA 3TOT BOMPOC,
Ecnu marpeBath mMeTami, TO CKOPOCTh JBMKCHHS
AJICKTPOHOB BO3PAaCTET U B KOHIIE KOHIIOB MOXKET
JOCTUYb TOTO Tpeneia, KOTaa 3JIeKTPOHBl HAYHYT
BBUIETATh B TPOCTpaHCTBO. HykHas st 3TOTO
CKOpPOCTh JIOBOJIBHO Benuka. Hampumep, i uuc-
TOTO BOJb(paMa, U3 KOTOPOTO JACTAFOT HUTH Ha-
Kaja paguonami, ona pasHa 1 270xu/cek. Taxoit
CKOPOCTH D3JIESKTPOHBI JIOCTHTAIOT TPH HArpeBe
Boib(ppama (Pur. 1) no 2 000°u BeIIE (3HECH U
Jlanble TpagyCchl yKa3aHbl MO aOCONIOTHOW IIKa-
Je).

N Topmkos, «Panno», 1948 Ne 8.

XXX
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@ur. 1. Mpu t = 2 000° BoNbtpam
HauMHaeT NCnyckaTb SMEKTPOHbI.

Hcnyckanne HarpeThiM METasIOM 3JIEKTPOHOB
HA3bIBACTCS ~ MEPMOINIEKMPOHHOU — IMUCCUEl.
DJEKTPOHHYIO 3MHUCCHIO MOXHO YHOAOOWUTH HC-
MapeHuIo KuakocTer. [Ipn HU3KUX TemmepaTypax
WCTIAPEHUsI COBCEM HE MPOWCXOIUT I ObIBaeT
oueHb Majo. C NOBBIIIEHHEM TEMIIEPATyphl UCMa-
peHHNe yBenuuMBaeTcsa. bypHoe mcrmapeHne Hauu-
HAETCH 10 TOCTHKEHUH TOYKH KUIICHUSI.

Hcnapenne XUAKOCTH W TEPMOAIIEKTPOHHAS
SMHUCCHSI METAJIJIOB — ABJICHUS BO MHOTOM CXOJ-
HBIE.

Jns monydeHuss TEPMOIIIEKTPOHHOM 3MHUCCUU
METaJul HaJ0 HarpeTh, NpUYéM Crocod Harpesa-
HUS He uMeeT 3HadeHus. Ho mpakTuyecku ymo0-
Hee BCEro HarpeBaTh METAJ AIIEKTPHYECKUM TO-
KOM. B 3JIeKTpOHHBIX JlaMITax HarpeBaeMoMy Me-
TaJUly OPUIAIOT BUJ TOHKUX HUTEH, HaKaluBae-
MBIX 3JEKTPUYECKUM TOKOM. HuTH 3Tm Ha3bIBa-
I0TCSA HUMAMU HAKANA, a HaTPEBAIOIIUN MX TOK —
MOKOM HAaKand.

MBI ynmoMuHaIM O TOM, YTO A MONY4EHHUS
SMUCCHH HAJ0 HArPETh METAJUI 10 OYEHb BHICOKOU
Temneparypsl — npumepHo a0 2 000°u gaxe BbI-
mie. Takyro TeMIepaTypy BbIAEPKHUBAET JAIEKO HE
KXl MeTai1, OOJIBIITMHCTBO METAIIOB MPH Ta-
KOW BBICOKOM Temmeparype miaaBurcs. [loaTomy
HUTH HakKaja MOXKHO JIeJIaTh TOJIBKO U3 OYEHb Ty-
TOIIABKAX METAJIOB, OOBIYHO WX [ENaloT U3
BoJIb(ppama.



B mepBbIx o0pasiax >IeKTPOHHBIX JIAMIT MPH-
MEHSUTUCh YHCTO BOJIL(PAMOBBIE HUTH HaKaa.
[Ipu Temmnieparype, HyKHOU IJIs TOTyYEHUS IMHC-
CUH, BOJb()pPaMOBBIC HUTH HAKaJTHUBAIUChH JO Oe-
JIOTO CBEYEHUS, OTYEro M TPOM3OILIO0, MEXKIY
MpoYrM, Ha3BaHHe «Iiamma». OgHAKO Takas Wi-
JIOMUHAIMUSA O00XOIUTCS OYECHb JOPOro. YToObI
HAKaJUTh HUTH JIAMITBI IO OENIOT0 KaJIeHus, Hy )KeH
CUJIbHBIA TOK. MasieHbkre NpUEMHBIE JIAMIIbl C
YICTO BOJH(PAMOBON HUTHIO HaKaja MOTPEOIsIIH
TOK HaKajia B IOJI-aMIIiepa.

Ho ckopo ObuT HalifieH TyTh YMEHBIIIEHUS TOKa
Hakana. MccnepoBaHus Mokasand, YTO €CIU I10-
KpPBITh BOJIb()paM HEKOTOPBIMH JPYTUMH METa-
JIaMHU WIIM UX COEJMHEHUSIMH, TO BBUIET JIEKTPO-
HOB oOnerdaercs. st BeIieTa TpeOyIOTCS MEHB-
e CKOPOCTH, CJeNOBaTelbHO, Tpedyercs u
MEHBIIINI HarpeB HUTH, 3HAYUT, TaKas HATh OyZAeT
MTOTPEOIATH, MEHBITUH TOK Hakayia. MBI HE CTaHEM
MPUBOJUTH 3/1€Ch UCTOPUHU MOCTEIEHHOTO COBEp-
LICHCTBOBAHUSI HUTEH, a cpa3y YKaKeM, YTO CO-
BpEMEHHBIE OKCHIUPOBaHHbIE HUTH Hakama pado-
TAIOT TOpu Temieparypax okomo 1 100-1 200
(¢ur. 2). B cBsa3u ¢ 3TUM yAAIOCh CHHU3HMTH TOK
Hakaja MPUMEPHO B AECATh pa3 — COBPEMEHHBIN
TECATUIAMIIOBEIA TPUEMHUK TOTPEOISIET TpHU-
MEpPHO TaKOW >Xe TOK Hakajla, Kak MPUEMHUK,
MMEBIINIA BCETO JIHINb OJHY JaMIly CTaporo 00-
pasma.

[Iporecc MOKpHITHS HUTEH Hakana oOJerdaro-
LIIMMHU SMUCCHUIO COCTaBaMU HAa3bIBACTCS AKMUGU-
pO8aHuem, a caMble HUTH HOCST Ha3BaHUE aKmu-
BUPOBAHHDIX.

AKTHBHpOBAaHHBIC HHUTH HaKajla XOPOIIH BO
BCEX OTHOIIEHUSIX, KPOME OJHOTO. OHU OOsTCA
nepeKana, T. €. MOBBIIIEHHOTO MPOTHB HOPMBI Ha-
rpesa.

Ecnu akTHBHpOBaHHYIO HUThH MEPEKAIUTH, TO
HaHECEHHBIN Ha He€ CJIOW aKTUBUPYIOILETO BElle-
CTBa YJIETYUYHUTCS, BCICACTBUE 3TOI0 HUTh MOTEPSI-
€T CIOCOOHOCTh UCIYCKATh 3JCKTPOHBI MPU HU3-
kol Temmneparype. IIpo Takyio jamiy TOBOPSIT,
YTO OHa «I0Tepsia aMuccuio». HuTh Hakama Ta-
KOU JIAMITHI 1IeJIa, JIJaMIla <«TOPUT», HO He paboTa-
eT. O6 3TOM OOCTOSITENILCTBE CIACAYET IOMHHUTH U
HUKOTJIa HE JOIMycKaTh, YTOOBI HAMpsDKEHHE Ha-
KaJla JIaMITbI TPEBOCXOMIIO HOPMAaJIbHYIO BEJH-
YUHY.

KoHnedHo, moTepsIBIIYI0 SMUCCHIO JIAMITY MOX-
HO OBUTO OBI 3acTaBUTH pabOTaTh, JOBEIS HaKall
e€ HuTH 10 Oenoro cBeueHus. Ho HuTH cospe-
MEHHBIX JIaMIT JENAIOTCS OYeHb TOHKHUMH, U TaK
Kak mpu 0eJoM KalleHHH METayll HUTH TOBOJBHO
OBICTPO pacHbUISETCS, TOHKAasS HUTh CKOPO Tepe-
ropaer.

BAKYVYM. Kaxnpiil, KTO BUEN paaroaMIly,
3HAET, YTO OHA 3aKJIF0YCHA B CTCKIISTHHBINA WJIH ME-
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TAJUTMYECKHHA OAJIOH, U3 KOTOPOT'O BBIKAYaH BO3-
nyx. BHyTpu 6aymioHa BO3IyX YpE3BBIUANHO pas-
pexéH. JlaBeHne BO3ayXa Ha MOBEPXHOCTH 3EM-
JH, T. €. IaBJICHHE B OJTHY aTMOC(epy, COOTBETCT-
ByeT npumepHo 760 mm pT. CT., a TaBJICHHE BO3-
JAyXa BHYTpU OaJUIOHA paJHOIaMIIbl COCTABIISIECT
BCero yumb okono 107 mm u make MeHblIe, T. €.
NPUMEPHO B JIECATh MUJUTHAP/IOB pa3 MEHbIIIE at-
Moctheproro mapieHus (¢ur. 3). Takyo crelneHsb
Pa3peKEHHOCTH HA3BIBAIOT GbICOKUM BAKYYMOM
(BakyyM —3HAYHT ITyCTOTA).

[lasneHue

aamnsl = 107 mm

K Hacocy

dur. 2. CoBpeMeHHble

OKCMANPOBAHHbIE HUTK

Hakana paboTtatoT npu

Temnepartypax OKono
1100°

dur. 3. [laBneHne Bo3gyxa
BHyTpu GannoHa paguo-
namnbl NPUMEpPHO B AECATb
MUIMapaoB pas MeHbLUe
aTMOCEPHOro AaBMEHUS.

Jlyis 9ero HyXeH BaKyyM B paguoamie?

Bo-miepBbIX, OH HY)KEH IJIsl COXpaHEHUS HHUTH
Hakana.

Ecnu Okl HUTH Hakaa, HarpeTasi HOYTH JI0 ThI-
CSTYM T'PayCOB, HAXOMIIACH TIPOCTO B BO3IYXE, TO
oHa OBl OYEeHb CKOpO meperopena. Harpersie Tena
OBICTPO OKUCISIFOTCSI KHCIIOPOIOM BO3/TyXa.

Bo-BTOpBIX, BakyyM HYXKEH JIs OCCHpPEIsTCT-
BEHHOTO JBM)KCHHS BBUICTAIOIINX W3 HUTH DIIEK-
TPOHOB.

Pabora pamguomammbel OCHOBaHAa Ha HWCHOJB30-
BaHUU JJIEKTPOHOB, BBUJIETAIONINX M3 HUTH HaKa-
na. OmHaKo IJI TOTO, YTOOBI MOXKHO OBLTO Kak
CJIEyeT UCHOJIb30BAaTh SJICKTPOHBI, HAJ0, YTOOBI
OHU HE BCTPEYATH HA CBOEM IyTH HUKAKHUX Tpe-
nITCTBUMA. Bo3ayX ke sBIsieTCA TaKUM MPETSITCT-
BHCM.

Morekylibl ¥ aTOMBI Ta30B, BXOMSANIUX B CO-
CTaB BO3[lyXa, B HECMETHOM KOJIMYECTBE OKpYyKa-
I0OT HUTh HakKaja M TPEMSATCTBYIOT MOJETY 3IIeK-
TPOHOB. Jl7si TOrOo YTOOBI YMEHBIIUTH BO3MOXK-
HOCTb CTOJKHOBEHHS OJJIEKTPOHOB C YaCTHIIAMHU
ra3oB, BO3AyX BHYTpH OaJlJIOHA pa3pekaroT.

Oco0yr poJib WrpaloT B CO3JaHUM BaKyyMma
TaK Ha3bIBAEMbIC «CTTEPHI», WIIA TIOTJIOTUTEIIH.

Jleno B TOM, 4TO IIpH MaccoBOM IIPOU3BOJICTBE
JlaMT OBLIO OBI CIIMIIIKOM JIOJITO M HEBBITOJIHO JIO-
BOJMTH BaKyyM B HUX JI0 TpeOyeMOl CTEeIeH! pH
TTOMOIITH HACOCOB.



ITosTomy mocrynatoT uHaue. [Ipu nomoiu Ha-
COCOB TIPOM3BOJAT JHIIb TPEIBAPUTENBHOE, TaK
CKa3aTh YEPHOBOE, Pa3pEKCHUE BO3MIyXa B JaMIIC.
JlaBneHue AOBOAAT A0 OJHOM THICSIUHOM WM JTaXe
TOJBKO JIO0 OJTHOM COTOM MMIIUMETpPa PTYTHOTO
cronba. A juIsi yCTOWYHUBOM pabOTHI JIaMITBI HEOO-
XOJIUMO, YTOOBI JaBJicHHWE B HEW OBUIO MEHBIIS
OJIHOM MHJIJTMOHHOW MUJUIMMETpA PTYTHOTO CTOJI-
6a. UToOBI OTYyYHTH 3TO BBICOKOE Pa3peKEHUE, B
JIaMTIe PacTbUISIOT BEIIECTBO, KOTOpoe 00amaeT
CIIOCOOHOCTBIO JKaJHO IMOTJIONIATh Ta3bl. Takum
CBOMCTBOM O00JIaJafOT, HAIpUMeEp, METAJJIBl Mar-
HUH, Oapuii U HEKOTOPHIC COCTUHCHHUS.

UTo0Bl pacHbUIMTh TETTEP B JaMIIE CO CTEK-
JITHHOM 000JI0YKOHM, K HEW IMOTHOCAT KaTYIIKY,
MUTAEMYI0 TOKOM BBICOKOW 4acTOTHI. YKpEIUIEH-
Has Ha HHKEIICBOM IUTACTUHKE BHYTPU JIAMIIBI
TabyeTka reTTepa packansercs u ucnapsercs. [la-
pHI €€ ocenaroT Ha CTEKJIe U 00pa3yioT TOT ceped-
PHUCTHIN (TP MAarHUEBOM TETTEPE) WU TEMHOME-
TAITHUECKUI HanéT (mpu reTrepe u3 Oapwus), Ko-
TOPBII MBI BHAUM y OOJBIIMHCTBA CTEKIISTHHBIX
paaronaMil. DTOT METAUTMYSCKUN HaNET KaJHO
MOTJIONIAeT BCE OCTATKH Ta30B, W JABJICHHUC B
JamIe TajaeT 10 MHJUTMOHHOHN JOJIH MIJIITUMETpa
pPTYTHOTO CTON0A, YTO YK€ BIIOJIHE OCTATOYHO
JUIsl YCTOHYMBOW M HAAEKHOM pabOThI JTaMITHI.

Kakxum >xe 00pa3oM 3acTaBUTh pabOTaTh DIICK-
TPOHBI, BBIJIETAIOIINE U3 PACKAIEHHOW HUTH HaKa-
na?

JABYXOJJIEKTPO/IHAA JIAMIIA. Ecnm 3a-
KIIIOYUTh HUTh Hakayla B OajuloH pa3pekEHHBIM
BO3J[yXOM, TO BBUICTEBIINE W3 HHUTU DJIEKTPOHBI
00pa3yroT BOKPYr He€ CBOETO poAa «0OIayKo».
JTO0 AIEKTPOHHOE 00J1aYK0, 00JIaMafoIIee OTpHUIla-
TEJIHHBIM 3apsAaaM, OyZeT OTTAJIKHBATh BHOBb BbI-
JICTAIOIIAE U3 HUTH 3JICKTPOHBI, KOTOPHIC CTaHYT
najatb oOpaTHO Ha HUTh. HuKakoro IBUKCHHS
3JIEKTPOHOB OT HUTH HE BO3HUKHET. UYTOOBI 3acTa-
BUTh DJJICKTPOHBI paboTaTh, B OaNIOH JIaMIIBI
BIIAWBAIOT OKPYXKAIONIMA HUTh HaKalla METaJLTH-
yeckuii unuHap (dur. 4), KOTOPBIA Ha3BIBAETCSA
anodom (QHOA MOXKET UMETh M JPYTYIO (opMmy,
Hanpumep (opMy NpsIMOYTOJBHON KOpoOKu Oe3
JIBYX MPOTHBOIOJIOKHBIX CTEHOK). 3aTeM K JIaMIie
MPUCOEANHACTCS MCTOYHHK DIIEKTPHYECKOro Ha-
npsbkenus (batapest WK BBIIPAMHUTENb) TaK, 4TO-
OBl €ero «MHUHYC» OBUT COCTUHEH C HUTHIO HaKaa,
a «auroc» —c anoaoM (dur. 5).

[Tpu TakOoM MPUCOETMHEHUN UCTOYHUKA 3. 1. C.
aHoJ OyIIeT 3apsHKEeH MOJIO0KHUTEILHO OTHOCUTEIb-
HO HHUTH HaKaa; cJel0BaTeIbHO, BBUICTAIOIINE U3
HUTH Hakaia 3JeKTPOHBI OYAyT MPUTATHBATHCS K
aHonxy. BHyTpum OamioHa YCTaHOBUTCS TIOTOK
AJICKTPOHOB, JICTAIIUX OT HUTH K aHoay. Ho Benp
MOTOK DJIEKTPOHOB, KaK MbI 3HaeM, SBISETCS HU-
4eM WHBIM, KaK 3JIEKTpUYeCKuM TOKOM. [loaTomy
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IpU TPUCOCTUHEHUN K paafoyiaMIle yKa3aHHBIM
CII0co0OM HCTOYHHKA 3. 1. C. Yepe3 JIaMIly IoTe-
YET IMEKTPUUYECKUN TOK — TaK Ha3bIBAEMBIH aHOO-
Hulll MOK. DTOT TOK OyAeT MpomoKaTbesi BeE
BpeMs, NOKa HAKaJIeHa HUTH JIAMIIBI, T. €. IOKa
€CTh JIEKTPOHHAS SIMHUCCHSL.

AHOO

Humb Hakana

AHOA

Hure
Hakasna

@ur. 4. lNMpumepHOe yCTPOUCTBO
[OBYX3NeKTPOAHOM Nnamnbl u eé
cxemaTtmnyeckoe nsobpaxeHue.

3aMeTuM TYT XK€, YTO SJIEKTPOHBI IMPOJIETAIOT
BHYTpU OalyioHa ¢ O4YeHb OOJBIIONW CKOPOCTHIO.
Vike cama 1o cebe CKOPOCTb BBIIETA BIIEKTPOHOB
U3 HUTH HaKaja JIOCTATOYHO BEJIMKA, OHA COCTaB-
JSIeT HECKOJBKO COT KHJIOMETPOB B CEKYHIY.
Kpome Toro, ckopocTh BBUIETEBIIMX 3JIEKTPOHOB
YBEJIMYHUBACTCS TIOJ BO3JCHCTBHEM IPHUTATHUBAIO-
IIero ux aHoja. B pe3ynbpTare 3MeKTPOHBI JOCTH-
raloT aHoJAa CO CKOPOCTHIO, MpUOIDKAroImecs K
8 000—10 00@wm/cex.

®ur. 5. Npu TakoM NprcoeanHeHun uc-
TOYHMKA 3. 4. C. MEXAY HUTbK Hakana u
aHOOOM YCTaHOBUTCS NOTOK 3MNEKTPOHOB.



Jlammia, KOTOPYIO MBI TOJIBKO YTO PaccMOTpe-
JIM, UMEET JIBa DJICKTPOJia — aHOJ U HUTh HaKaJa,
Ha3bIBAEMYIO YaCTO Kamodom. BalluloH ¢ 31IeKTpo-
JIAMH JIAMITbI IPUKJIEUBACTCS K IIUITHHIPHYECKOMY
IUIACTMACCOBOMY WJIM METaTHYECKOMY OCHOBa-
HHIO, KOTOPOE Ha3bIBAETCS yOKOIeM. BBIBOIBI OT
BIICKTPOIOB BIIAWBAIOTCS B CTEKJIO M MPHCOECIH-
HSIOTCS K INTHIPhKaM [OKOJIst. Ha 1oKose J1aMIibl
uMeeTcst Kimod (HaIpaBIIsioliast HOXKKA), HUCKITIO-
YalOIIUi BO3MOKHOCTh HEMPABHIBHOTO BCTaBJIe-
HUSI JIAMITBI B THE31A € maHeybKu (¢pur. 6).

®ur. 6. BHewHWn B1a pagnonamnei.

JByxayexkTpoaHasi JamMIia, WIM COKpalEHHO
0uo0, SBISETCS MPOCTEHIUM TUoM Jamrbl. OHa
o0JyazaeT CBOICTBOM MPOITyCKaTh TOK TOJIBKO B
OJTHOM HAIpaBJIEHUH, TaK KaK 3JIEKTPOHBI MOTYT
JIETETh TOJBKO OT KaToJa K aHOAY. DTO CBOWCTBO
JIBYXAJIEKTPOTHON JIaMIIbl HCIOJB3YETCs, HAIPH-
Mep, 7S BBIIPSMIICHHA TIEPEMEHHOTO TOKa MU
MUTAaHUA TPUEMHUKOB OT CETH MEPEMEHHOIO
TOKa.

Juonsl, ciyxamiwe JUis BBIIPSMIICHHS TIepe-
MEHHOTO TOKa, Ha3bIBaIOTCA keHompoHamu. KeHno-
TPOHBI YacTO WMEIOT HE OJIMH, a J[Ba aHOZA, YTO
O0BSICHSIETCI OCOOCHHOCTSAMHU CXEMBI BBINIPSIMHUTE-
Jis1. AHOABI MO0 PaCIoOJIararoTCs OKOJIO OOIIero
KaTo/a BIOJb HUTH, TUOO BHYTPH KAXKIOTO aHO/A
MPOXOJUT OTACIBHBIA KaToi. [Ipumepom omHO-
AQHOTHOTO KEHOTPOHA SBIAETCSA JIaMIla THWIIA
30111M, a aeyxanoaHoro — S14C, BO-188wu np.

JIMoapI IPUMEHSIFOTCSI HE TOJBKO B BBITIPSIMH-
TeJsIX, HO ¥ B CAaMUX PaIUONPUEMHHKAX, T OHU
CIy)XaT IUIg JNETeKTHPOBAHWS MPHUHATHIX Paguo-
CUTHAJIOB, T. €. MPeoOpa30BaHMsI TOKOB BBICOKOH
YacTOTHl B TOK HWU3KOW YaCTOTHI WM B MOCTOSH-
HbIA TOK. JI€TEeKTOpHBIM JUOJOM, HaNpPUMED, SB-
nsietcs namna 6X6C, y kotopoii B obmem Oasio-
HE TIOMCIICHEI JIBa HE3aBUCUMBIX JIPYT OT JIpyra
muona. Takwe 5aMmbl Ha3BIBAIOTCA OBOUHLIMU
ouodamu M TIPUMEHSIOTCS B CYIEPreTePOIUHHBIX
MPUEMHUKAX JJIs ICTCKTHPOBAHUSI CUTHAJIOB U aB-
TOMATHYECKOTO PETyINPOBAHUS YCHUICHUS.
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1
XapakTepucTruka auoaa

[Ipu BBIOOpPE DIIEKTPOHHBIX JIAMIT IS PAOOTHI
BeCbMa Ba)XHO 3HATh 3aBHUCHMOCTH MEXAY aHO-
HBIM TOKOM W aHOIHBIM HAITPSDKCHUEM.

I'paduk 3aBucuMoCTH aHOAHOTO TOKa |, OT
aHogHOTO HampsbkeHus U, Ha3pIBaeTCs xapaxkme-
puUcmuKoi ouood.

[Mpumep Takoii XapaKTEPUCTUKY JaH Ha ¢ur. 1,
IZi€ [0 BEPTUKAIBHON OCU OTJIOKEH aHOIHBIM TOK
la B MUIMAMIIepax, a 1mo TOPU30HTAIBHON OCH —
aHogHOe HanpspkeHue U, B BonbTax. Hampsokenue
Hakana U, ipy 5TOM ITOCTOSIHHOE.

Korma anomHoe HampspkeHHWE paBHO HYIIIO,
AQHOJHBIA TOK TOXE PaBEH HYJIO, TaK KaK 3JIeK-
TPOHBI HE TPHUTITUBAIOTCS AHOJIOM. YBEIHUYEHHE
AQHOJTHOTO HANPSDKEHHSI BBI3BIBAET BO3pAacTaHUE
AHOJTHOTO TOKa, CHavyayia HeOoJbIoe, a 3aTeM 0o-
Jiee CHIIbHOE. B M3BECTHBIX Mpenenax U3MEHEHUS
AQHOJIHOTO HAIPSKEHUSI aHOJIHBIN TOK pacTET Moy-
TH PaBHOMEPHO, HO TpPH HEKOTOPOM 3HAUCHUH
AQHOJTHOTO HAIPSDKCHUS BO3pAacTaHUE AaHOIHOTO
TOKa 3aMeJIIeTCS U JaIbIlle COBCEM MpeKpalaeT-
csl, T. €. TIOBBIIICHNE aHOTHOTO HAIPSDKEHUS yKe
HE BBI3BIBACT BO3PACTAHUS aHOJHOTO TOKA, BEJH-
YHHA KOTOPOTO OCTAETCS TIOCTOSTHHOM.

Uy=4s8
Ma Ia
15 /
10 /
Inac
5 /
0 Ua
20 40 60 80 s

dur. 1. Xapaktepuctmka gmoga.

Haubonpimas Benn4yrHa aHOJAHOTO TOKA Ha3bl-
BaCTCSl MOKOM HACblujeHuss U 0003HAYaeTCs | ,4.
Ha ¢wur. 1 Tok nHaceimenwus |, = 20.ma nonyyaet-
cs1 1pu aHogHOM Hanpspkenun U, = 60 6. SIBnenue
HACHIICHHSI OOBSICHACTCS CIICTYIOIITIM 00Pa3oM.

ITpr ManbIX aHOAHBIX HAMPSHKCHUSX HE BCE
AJICKTPOHBI, BBUICTAIONINE U3 KaTOJa, JOCTUTAIOT
aHoja. 3Ha4YWTeNbHAs YacTh WX CKOIUISETCS B
MIPOCTPAHCTBE BOKPYT KaToja 1 00pa3yeT Tak Ha-
3bIBACMBINH npocmpancmeennvii (Ui 00bEMHDLIL)

1 . I1. XXepebuoB, PaguoTexHuka aisi pamnoIIio-
ourenei, Csa3pusnar, 1949.



3aps0, UMCIOINK OTPHUIATEIbHBIA 3HaK. MHade
€r0 Ha3BIBAIOT JJEKMPOHHLIM O00IAUKOM. IDTOT
OOBEMHBIN 3apsii OTTAJIKWUBACT BBUICTAIOIIUEC W3
KaTo/a 3JIEKTPOHBI U MEIIaeT aHOJy NPUTSATHBAThH
vx. Ecim aHomHOE HampshkeHHe Majo, TO TOJBKO
JJIEKTPOHBI, BBUIETEBIINE W3 KaTona ¢ OONBIION
CKOPOCTBIO, CMOTYT MPOPBAThCS Yepe3 MpOoCTpaH-
CTBEHHBIN 3apsJi, ¥ MOATOMY aHOJHBIA TOK OYEHb
MaJl.

[lo mMepe yBemu4eHUs aHOTHOTO HAIPSKCHUS
Bcé Oojbplee W OONblIee YUCIO DJIEKTPOHOB M3
00BEMHOTO 3apsizia JIETUT K aHOAY IOJ BIUSHUEM
€ro MPUTATUBAIOLIETO ACHCTBUS U DIIEKTPOHHOE
00J1a9K0 BOKPYT KaTojla yMeHbInaercs. Hakonerr,
P JOCTATOYHO OOJBIIIOM aHOTHOM HAIPSIKEHHUU
YK€ BCE H3JIy4aeMble 3JIeKTPOHBI IBIKYTCS Ha
aHOJI W DJIEKTPOHHOE O0JIAYKO OKOJIO KaToza HC-
ye3aeT. JlanbHeilliee yBelMYeHUE aHOMHOrO Ha-
MpsDKEHUST y)Ke He Ma€T BO3pacTaHHsS aHOJHOTO
TOKa, TaK Kak MpH JaHHOW TeMIlepaType KaToja
BBIJICIISIETCST OMPEEIEHHOE KOIUYECTBO 3JICKTPO-
HOB. AHOJHBIM TOK B TAaHHOM cliydae M OyneT To-
koM Hacwiienus |,,.. Hetpynmao cooOpa3uts, uto
TOK HACBHIIICHUS JHOJa PAaBEH TOKY TEPMOJJICK-
TPOHHOM 3MHUCCHUM, KOTOPBIM OMpeAessieTcss Kak
MOJTHOE YHWCIIO DJIEKTPOHOB, HCITyCKaeMoe Karo-
JIOM KaXIYI0 CEKYHIY.

Ecnu yBenmnuuTh Hakam HUTH, TO TEPMODJIEK-
TPOHHASI AMHUCCHSI BO3PAaCTET M COOTBETCTBEHHO
YBEJIMYUTCS TOK HACHIIEHUS. [Ipn yMmeHbIeHUH
HakKaja 3MHCCUS U TOK HACBIINIECHUS YMEHBIIIAIOT-
csl.

Ha ¢wur. 2 nokaszansl sl mpuMepa XapakTepu-
CTUKHU AWOAA JJIS HECKOJNbKUX 3HAYCHUH Hamps-
’)KeHns Hakaiga U,,.

Uy=4s8
Ma /a g
15
UH =358
10 //
UH =258
5
U
0 a
20 40 60 s

dur. 2. XapaktepucTuika guoga
Mpwv pasHbIX 3HAYEHUSX
HanpsiKeHUsi Hakana.
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. 1
TpéxanekTpoaHas 1amna

CrpemuTeIbHOE pPa3BUTHE PAJAUOTEXHUKH Ha-
4aJloch TOJIBKO TIOCJE TOTO, KaK B PaJHOJIaMITy
OBUIH BBEJIEHBI JJOOABOYHBIC JICKTPOJEI, T. €. T0-

ClIe TOro, KaK IIOSBHIIUCH MHOTO3JICKTPOIHBIC
JIAMIIBI.
UynoneiicTBEHHBIE CBOMCTBA  DJICKTPOHHOM

JaMIie coo0IMIa cemka — caMasi OOBIKHOBEHHAS
He 0COOEHHO TyCTas CeTKa, CIUNIETEHHAS U3 TIPOBO-
ok (B COBPEMEHHBIX paJHoiaMIax CeTKa
BBITIOJHSCTCS B BUJIC CITUPATH, OKPYXKAIOIICH Ka-
toa). CeTka moOMeIIaeTcss B JICKTPOHHON JiamIie
Ha IyTH TONETa DIEKTPOHOB MEXIY KaTOAOM MU
AHOJIOM.

Ona mpumaéT Jjamre CTONb 3aMedaTelbHbIC
CBOMCTBA, YTO HU OJMH JAPYTOH TIPHOOP HE MOXKET
C Hell KOHKYpUPOBAaTh B T€X 00JaCTsIX, B KOTOPBIX
OHa MPUMEHSETCS, a 00aCTH ATH C KAXKIBIM JTHEM
pacmupsroTcs. DTOT MaJCHbKHHA 3JIEKTPOI POH3-
BEN IICNIYI0 PEBOJIOIMIO B PAaJUOTCXHUKE U B
CWIBHEHIIIEH CTENEeHH CIIOCOOCTBOBAN OBICTPOMY
Pa3BUTHIO MHOTHX 00JacTell HAYKH M TEXHUKH.

B uéM ke 3akirouaercs IeHCTBUE CETKU?

Cerka, mOMeNIEHHAS BHYTPU JaMIlbl Ha TYTH
MTOTOKA 3JIEKTPOHOB, HECYIIUXCS OT KaToJa K aHo-
Iy, TAET BO3MOKHOCTH YIPABIATH STHM TOTOKOM.
ONEeKTPOHBI HAa CBOEM MYTH K aHOIY IPOJICTAIOT
CKBO3b MPOCBETHI CeTKH. ECITM HA CETKEe HET HUKa-
KOTO HampspKEeHUs, TO €€ MPUCYTCTBUE IOYTH HE
CKaXeTcs Ha Toyére 3MeKTpoHOoB. OIHAKO KapTh-
Ha W3MCHHTCS, €CITM Ha CETKEe OyJeT KaKoe-HH-
Oyap HampshpKeHHE OTHOCHTENBHO Katoma. llpen-
MOJIOKKM, YTO HANpPSHKEHHE Ha CETKE IOJO0XKH-
TeapbHOe. B 3TOM citydae cerka OyaeT MpUTSTH-
BaTh DJCKTPOHBI U YCKOPATh MX TONET (¢wur. 1).
ONEeKTPOHBI B OOJBINIEM KOJMYECTBE U OBICTpEe
ycTpemsaTcs kK aHogy. CeTka 3aJiepXUT JIUIIb He-
0O0JIBITYI0 WX YacTh. [10YTH Bce 3IEKTPOHBI MPO-
CKouaT CKBO3b CETKY. B pe3yibTaTe aHOMHBIA TOK
YBEIIHMYUTCA.

Ecnu xe Ha ceTke OymeT OTpHIIaTENbHOE Ha-
MpsDKEHUE, TO OHA OYJEeT OTTAIKHBATh DJIEKTPOHBI
obpatHo K anony (¢ur. 2). B urore aHomHBIi TOK
yMeHbIUTCS. [Ipy GONBIIOM OTpPHUIIATEIHLHOM Ha-
MPSDKEHUU Ha CETKE aHOJHBIM TOK BOBCE MpeKpa-
TUTCS — JIaMIIa, KaK TOBOPSAT, OyJIeT <3aneprax».

JelicTBUEe ceTKH, HAXOAICICs B caMoil ryie
AJIEKTPOHHOTO TIOTOKA, 04Y€Hb CHIIbHO. CaMoro He-
3HAYUTEIFHOTO U3MEHEHHs HANPSDKEHHS Ha CETKe
JIOCTATOYHO JISL TOTO, YTOOBI 3HAYNUTENIHO H3Me-
HUTh BEJIMYMHY aHOJIHOTO TOKAa. DTUM CBOWCTBOM
JIAMIIBI MOXXHO TIOJIB30BAaThCSA IS TOTO, YTOOBI
OCYIIECTBIATh YCHJIEHHE TIE€PEMEHHBIX TOKOB.
Crenatb 3TO MOXHO OYEHB ITPOCTO.

A, T'opmikos, «Pamno», 1948 Ne 9,



our. 1. Ecnun coobLwmnTb

CceTKe NONOXUTESNbHLIN

3apsia, TO aHOOHbIN TOK
YBENUUNTCS.

®ur. 2. MNMpwn oTpuya-

TENbHOM HanpPsKeHUU

Ha ceTKe aHOAHbIN TOK
yMeHbLLaeTCs.

JomycTuM, 4TO Ha CETKE OTHOCHUTEIBHO KaTo-
Jla JIaMITBl UMEeeTCs TIepeMEeHHOe HalpsHKeHHe, Be-
JTTIIHA KOTOPOTO paBHa 1 6. DTO HaNpsDKCHHUE Ha-
3BIBAIOT 6XOOHBIM HanpsdiceHuem. B Takt ¢ u3me-
HEHUSMH BXOJHOTO HampsHKeHHA OyneT wu3Me-
HIThCA M AHOAHBIM TOK, TEKYUIMH yepe3 Jamiy,
mpu4€M 3TH KOJIeOaHHUs OUYCHb 3HAYNTEIIBHEI.

Ecnu B aHOAHYIO 1IeTIh JaMITBI BKJIFOYUTH HE-
KOTOpOE€ COMPOTHBIIEHHE, KOTOPOE OOBIYHO Ha3bI-
BAIOT 8bIXOOHBIM WIIH HAZPY30YHLIM CONpOMuUeIie-
Huem, TO TPU HU3MEHEHHUSAX AaHOJHOTO TOKa Ha
3TOM CONPOTHBIIEHUH BO3HUKHET MEPEMEHHOE Ha-
MpsDKEHUE, BEIMYUHA KOTOPOTO MOXKET OBITh BO
MHOTO pa3 OOJIbIIe HATPSHKEHUS, ACHCTBYIOIIETO
B IENHW CeTKW JiaMmbl. Hampspkenue, pa3BHBaro-
meecst Ha 3TOM COTPOTHBIICHUH, CBOUMHU H3MEHE-
HUSMH B TOYHOCTH IOBTOPSIET MEPEMEHHOE Ha-
NpsUKEHUE, MOJABEAEHHOE K CETKE JIAMIIBI, HO IO
BEJIMYMHE OHO 3HAYMTeNbHO Oombime. Kak kuHO-
MPOCKIMOHHBIA anmapaT BO MHOTO pa3 yBEJIUYH-
BaCT KaJp KUHOIUIEHKH, B TOYHOCTU COXPaHs BCE
€ro MmoApoOHOCTH, TAaK W JaMIIa <yBEIUIMBACT»
HamnpspKEeHUE, MPIIIOKEHHOE K e€ CeTKe.

CooTHOLIEHUST MEXKAY BEIUYUHAMHU BXOJIHOTO
Y BBIXOJTHOTO HANPSKEHUH 3aBHCAT OT KOHCTPYK-
uu Jamibl. OOBIYHO BEIMYMHA BBIXOIHOTO Ha-
MOPSOKEHUST TPEBOCXOJUT BEIUUMHY BXOIJHOTO B
HECKOJIEKO JIECSITKOB pa3. Takum oOpa3om, mpu
MTOMOIIM JIAMITbI, CHAOXEHHON CEeTKOH, MOXHO
YCUIIMBAaTh TEPEMEHHBIE HANPSHKEHUS BO MHOTO
pas.

®ur. 3. YCTpOMCTBO 1 cxemaTnieckoe
n3obpaxeHne Tpuoaa.
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Jlamma, oTiMYaromascs OT AWOJAa HAINYHEM
TPETHETO DIIEKTPOAa (CETKM), HA3BIBAETCS MpPEx-
anekmpoOHou i mpuooom (dur. 3).

1
XapakTepucTrKa Tpuoa

XapakTepHble CBOMCTBA TPEXDIEKTPOIHBIX
JIaMI HarSIIHO OTOOpaKArOTCs TPad)uKOM 3aBH-
CHMOCTH aHOJIHOTO TOKA OT HANPsHKEHUS HA CETKE
IpH HEU3MEHHOM IOJIOKUTEIILHOM HAIPSKEHUN
Ha aHoje. DTOT rpauK Ha3bIBACTCS CEMOUHOLl
xapakmepucmuxoi ramnet (pur. 1).

Ma

Qo

TOK HAChILLEHMS

AHOAHBI

L L L L L L

- OrmpuyarensHoe 0 [107I0KUTEILHOE —=
HanpsixeHue Ha cemke

@ur. 1. CeToyHasi xapakTepucTuka Tpuoga.

W3 xapakTepucTHKH BHIHO, YTO TPH HEKOTO-
POM OTPUILIATETLHOM HAIpPSHKEHUHM HA CETKE aHOJ-
HBII TOK COBEpUICHHO MPEKpaIaeTcs; 3TOMY Ha
rpadUKe COOTBETCTBYET BEIMYHMHA OTPHUIIATEINb-
HOTO HaNpSKEHUS Ha CETKE, COBIMAIAIONIAs C TOY-
KOW CONPUKOCHOBEHHUS HUXHErO KOHIA XapaKTe-
PUCTHUKHU C TOPU3OHTAIIBHON OChIO, BIOJL KOTOPOI
OTJIO’KCHBI BEJIMYMHBI HANpsDKEHUH Ha ceTke. B
ATOT MOMEHT JiaMIia OyJIeT <3amnepTa». BCEe JICK-
TPOHBI BO3BPAIIAIOTCS CETKOW 0OpaTHO K KaTomy.
Certka mpeojoneBacT neicTBHe aHoma. AHOTHBIHN
TOK PaBEH HYJIIO.

[To Mepe yMeHbLIECHUSI OTPULIATEIBHOTO 3apsiia
CETKH JIaMTIa «OTIUPAETCS»  MOSIBISIETCS aHOJHBIN
TOK, BO3PACTAIOINI CHAa4Yaja OYeHb MaJjio, a 3aTeM
cuibHee. XapakTep H3MEHEHHs ATOro TOKa Ha
rpaduKe WIUTIOCTPUPYET KpHBas, WIymas OT Tro-
PU3OHTAIBLHON OCH €ro MocTeneHHO KBepxy. Ko-
I/1a 3apsii Ha CETKe OYyJeT yMEHBIICH 10 HYJIs,
3HAYCHHUE aHOJHOTO TOKAa JaMIlbl OyJET COOTBET-
CTBOBAaTh TOYKE TIEPECEUEHUS] XapaKTEPUCTHKU C
BEPTUKAIILHONH OCBIO, BAOJIb KOTOPOH OT HYJS
KBEPXY OTJIOKEHBI BEJIMUYMHBI aHOJHOTO TOKA.

Ecnmu mocteneHHO cOOOMIATh CETKE IOJI0XKH-
TENbHBIM 3apsll, TO AHOAHBIM TOK MPOJOTKAET

e A Baskanos, Kak pa6oraer paguonamma (Mac-
coBas paxuooudaroreka), [oconepronsmar, 1947.



BO3pacTaTh;, MO3TOMY XapaKTePUCTHUKA TTOABIMAET-
cs BeIIe. HakoHel, mpu KaKOM-TO TMOJIOKUTEINb-
HOM HaIpsSOKCHUU Ha CETKE aHOIHBIA TOK JOCTHU-
raeT MaKCHMMAJIbHOTO 3HAUYCHHS (TOK HACHIIIICHUS).
JanbHeillee MOBBILICHUE MOJIOKUTEIBHOIO 3apsi-
Jla Ha CETKE YK€ HE BBI3bIBACT BO3PACTAHUS aHO-
HOTO TOKa, TIOPTOMY XapaKTEPHCTHKA 3arudactcs
U janee uAET IOYTH TOPU30HTAIIBHO. Best amuccus
3JIEKTPOHOB MOJHOCTHIO UCIOB30BaHA. Y BeInde-
HUE TOJOXKUTEIBLHOTO 3apsi/ia CETKU J1ajee MpuBe-
JIET JUIIb K MepepaclpeieNiCHUI0 AJIEKTPOHHOTO
MOTOKa: BCE OOINBIIEe KOJIMYECTBO JJIEKTPOHOB
OyZeT 3aJlepKUBAThCS CETKOH M COOTBETCTBEHHO
MEHbIIIEEe UX KOJIMYECTBO MPUAETCS HA JOIIO aHO-
na. Pagmonmammbl peako paboTaloT TPU  CTOJNb
OOJBIINX TOJOKHUTEIHHBIX HANPSDKEHUAX Ha CET-
Ke.

OO0parnTe BHUMaHHE Ha XapaKTEPUCTUKY, Ha-
YHHAIOIIYIOCS B TOYKE MEpEecedeHusi oce. I1o —
Xxapakmepucmuka cemounoco moka. Otpuna-
TEJIHHO 3apsHKCHHAS CETKAa HE MPUTATHBACT K cede
JNIEKTPOHBI, U TOK CETKH paBeH Hymio. IIpu BO3-
pacTaHUU MOJIOKUTEIBHOTO HAMIPSKCHUS HA CETKE
TOK B €€ LICTIM YBEJIMYNUBACTCA.

Jlo cux mop MBI CUMTAIH HANpsHKEHHE Ha aHO-
Jie TOCTOSTHHBIM. Ho mpum yBennyeHwH 3TOTO Ha-
NPSOKEHUST aHOIHBIM TOK BO3PACTaeT, a MpU MO-
HWKCHHU — YMEHBIIASTCSI. DTO MPUBOJIUT K HEOO-
XOJUMOCTH CHHMATh M, CJeIOBaTeNbHO, BbIUEp-
YUBaTh HE OJHY XapaKTEPUCTUKY, a HECKOJIbKO —
MO0 OJTHOW JUIsl KaXKJIOTO BBIOPAHHOTO 3HAYCHHUS
AHOJHOTO HampsikeHus. Tak monydaercs cemeti-
cmeo xapaxkmepucmux (pur. 2), B KOTOpOM Xa-
PaKTEPHUCTUKH, COOTBETCTBYIOIIHE OOJiee BHICO-
KM aHOJHBIM HAIpPsDKEHUSIM, PacIoiaraiorcs
BBIIE U JIeBee XapaKTePUCTUK, CHATBIX MIpHU
MEHBIIINX AaHOJHBIX HampspkeHusx. Ha Oombrieit
YaCTH CBOEH JIMHBI BCE XapaKTECPUCTUKU OKa3bl-
BaIOTCA MapauICTHHBIMHU.

mMa
!12/
7
8

x
Qo
S

LAHOOHbIU
N

4 3 2 1 0 1 2s
dur. 2. CeMencTBo CeTOYHbIX
XapaKTepUcTuK.

EcTp nBe BO3MOXHOCTH BIHATH Ha BEINYHHY
AQHOJHOTO TOKAa: W3MCHCHUEM HAMpPSDKEHUS Ha
CeTKe W M3MEHEHHEM HalpsDKeHHs Ha aHoze. B
MEPBOM ClIydae TpeOYyIoTCsS MEHbIINE N3MEHEHHS,
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TaK Kak CeTKa HaXOIUTCS ONIKE K KaToay, 4eM
aHOJI, M TIO3TOMY M3MEHEHUS e€ HaNpsHKeHUs 3Ha-
YUTENBHO CHJIBHEE BIHUSIOT HA 3JCKTPOHHBIN MO-
TOK. UKci0, MOKa3bIBaOIIee, BO CKONBKO pa3 M3-
MECHCHHE HaNpsOKCHUS Ha CETKE MpPU MPOYHX CO-
BEPIIICHHO OJIMHAKOBBIX YCIIOBUSX CHIIBHEE BIIHS-
€T Ha BCJIHYUHY AHOJHOTO TOKA, YeM TaKoe XKe
W3MEHCHUE HANpsDKEHHsI Ha aHoJze, Ha3bIBaeTcs
K0a(puyuenmom ycunenus aamnsl. Tak, Harpu-
Mep, €CIH YBEIUUCHHE HANPSDKCHHS Ha aHoJe
nammbl, gonyctiM Ha 206, BBI3BIBACT TaKOEe Ke
W3MEHECHHE aHOJHOTO TOKa, KaKk M3MEHEHWe Ha-
MPSDKCHUST CETKHM BCETO JHIIL Ha 1 6, TO ATO 3HA-
YHT, YTO KOI(PGDUIMEHT YCUIICHUS JTAHHOW JTAMIIBI
pasen 20. [la 3T0 ¥ NOHATHO, IOTOMY YTO B JIaH-
HOM CJIydae BIUSTHHE CETKH Ha aHOJIHBIA TOK Oy-
net B 20pa3 cuibHee BIUSHUS aHOA.

3Has BenuuyuHY Ko3(pdHUIMEeHTa YCHICHHUS,
MOJKHO OICHUTH YCHIJIUTEIILHBIC CBOMCTBA JIAMITHI,
OTIPECIUTh, BO CKOJBKO pa3 0ojee CHIbHBIC
ANIEKTPUYECKHE KOJieOaHss BOSHUKHYT B aHOIHOMN
IETH, €CIM K CETKE MOJIBECTH OTHOCUTEIHHO Cia-
Oblc anekTpuueckue Kojiebanus. Tombko BBeje-
HUE CETKHM B JIaMITy TIO3BOJIWJIO CO3[aTh MPHOOP,
BO MHOTO pa3 yCWJIMBAIOIIUI cialblie dieKTpuye-
CKHe KOJIeOaHMs.

CyliecTBeHHOE 3HAUYCHHE MPH OICHKE CBOWCTB
JIaMIbI UMeeT Kpymusna (HaKIIOH) Xapaxmepuc-
muku. Yem OoNbIIeld KpyTH3HOW XapaKTECPUCTHKU
obagaet namma, TeM 0oJice YyBCTBUTEIbHA TaKast
JlaMIa K M3MEHEHHSM HATpsHKCHUS Ha CETKE: J10C-
TATOYHO M3MEHUTH CETOYHOE HANpsDKEHHE B
OYCHb MaJIOW CTENeHHW, YTOOBI BHI3BATH 3HAUMTE-
JEHOE U3MEHEHHE aHOAHOTO Toka. KomuyecTBeH-
HO KPYTH3HA XapaKTEPUCTHKH JIAMIIBI OI[CHUBACT-
Csl BETIMYMHON M3MEHEHUsI aHOJHOTO TOKa B MHUJI-
JHaMITepax MpH U3MEHEHUH CETOYHOTO HarpshKe-
HUSI HA OJIMH BOJIBT. [I03TOMY ¥ BhIpa)kacTcs OHA
B MIJIIHAMIIEpax Ha BOJBT (COKPAIIEHHO Mmal6).

Terpons! u HCHTOI[BIl

BBenenue B jaMiy ceTkKd mpuAano ed uyjec-
HOE CBOMCTBO YCHUIIUTENs, MPAKTUYECKU HE
MMEIOIIETO HWHEPLUUU. DIECKTPOHBI TaK Malbl U
CKOPOCTh MX TOJIETA B JIaMIIE€ CTOJb BEJHKA, YTO
JlaMIla MPaKTUYECKU MTHOBEHHO pearupyeT Ha Bce
M3MEHEHUS HaNpshKeHus Ha e€ ceTke. Jlumb B ca-
MOe TIOCTIeIHEE BpPEMS B CBSI3U C NPUMEHEHHEM
CBEPXBBICOKMX YacTOT (HampuMmep, B pajuoJioKa-
IIUOHHOM ammaparype) CKOPOCTH MOJIETA dIEKTPO-
HOB B JIaMII€ OKa3aJIUCh HETOCTATOYHBIMHU, YTO 3a-
CTaBWJIO KOHCTPYHPOBAaTh HOBBIEC CHEIHAaIbHBIE
THUIIBI AIEKTPOHHBIX TPUOOPOB.

LA, Topmikos, «Pamno». 1948 Ne 10.



Ho He TompKo 3TO 0OCTOSATENHCTBO MPHUBENIO K
HEO0OXOUMOCTH U3MEHATh KOHCTPYKIIHIO JIaMT. Y
TPEXAIEKTPOAHON JIAMIIBI €CTh Psii HEAOCTATKOB,
KOTOPBIE MOXKHO MIPEOJ0JIETh TOJBKO BBEJICHUEM B
He€ MOTOJTHUTEIBHBIX SJIEKTPOJIOB, TJIABHBIM 00-
Pa3oM JIOTIOTHUTENHHBIX CETOK.

CHauana Ka3ajoch, 4TO MpPU MOMOIIU TPEX-
JNEKTPOIHBIX JIAMII MOXKHO TIOJIYYHTH yCHUJICHHE
mo00# BeTUUIMHBI. ECIM He0CTaTOYHO YCHIICHHE,
JlaBaeMO€ OJJHOM JaMIoil, To MOXHO MPUMEHUTH
JBE-TPU, MATh U T. 1. JIaMIl 4, B KOHIE KOHIIOB,
MONTyYUTh HY)KHOE YycuieHue. Kazamoch Taxoke
BO3MOXKHBIM YBEIMYMUBATh YCUJICHUE OJIHOM JlaM-
bl MYTEM YCOBEPILEHCTBOBAHUS €€ KOHCTPYKIIUH,
HampuMep TMPH YBEIWYEHUH TYCTOTHI CETKH KO-
3G UIUEHT YCHIICHHUS BO3pacTaer.

OnHako BCKOpE HAKOIJICHHBIM OIBIT KOHCT-
PYHPOBaHUSA W OKCIUTyaTallMd TPEXAIIEKTPOTHBIX
JIaMT TIOKa3aJl, YTO0 BO3MOKHOCTH 3TOM JIaMIIBI OT-
panudeHsl. [Ipenen mosbiieHnto Ko3ddunmeHTa
YCUJICHUS JIAaMITbl BBI3BIBACTCSI PSAOM IPUYUHUH.
Hanpumep, ycTpoicTBO Upe3MEPHO I'yCTOM CETKH
HEJIOMYCTUMO, TaK KaK TOrJa aHOJHBIM TOK CTa-
HOBHUTCS MaJIbIM M CHJIBHO BO3pacTaeT Oecroies-
HBIA M Jlake BPEIHBIN CEeTOYHBIN TOK. Bo3mMox-
HOCTh MPUMEHEHHU MHOTHX JIAMIT JUISI TIOCIIEI0Ba-
TEIBHOTO YCWJIEHHUS CHUTHAlla OTPaHUYUBACTCS
OIMaCHOCTHI0 BOSHHKHOBEHHUS COOCTBEHHBIX KOJIE-
0aHM{l BCIENCTBHE HAIWYHS Y JAMITBI MEXIY-
ANEKTPOIHBIX EMKocTel. C 3TUM TocaeTHuM (hak-
TOPOM HaJI0 TO3HAKOMUTHCS IMOOJMKE, TaK Kak
MEXIYdIIEKTPOAHbIE EMKOCTA JIaMII HTPAlOT Or-
POMHYIO poJib B paboTe paguoanmnaparypsl.

JIBa TFOOBIX MMPOBOJHMKA, IOMEIIEHHBIX Ha HE-
KOTOPOM PacCTOSHAH OJIMH OT JPYTOro, 00JIaaioT
ONIpeIeNEHHOM B3aHMHOM EMKOCTBIO. EMKOCTB 3Ta
3aBUCHUT OT Pa3MEPOB MPOBOAHUKOB U PACCTOSHUS
MEXKy HUMH.

AHOJIl U CceTKa JIaMIbl SBJSIOTCS MPOBOJIHUKA-
MU, HAXOSIIUMUCS OYeHb OJIU3KO JIPYT OT JIPyTa.
[TosTOMYy MeEXay aHOIOM U CETKOH JIaMIibl CyIe-
CTBYET OIlpeJiesi€HHasi €MKOCTb, HOCsIIas Ha3Ba-
HUE  Mmescoysnekmpoonou  émxocmu  (¢wur. 1).
HmenHo 3T0 00CTOATENBCTBO M HE AaET BO3MOX-
HOCTH TIONYYHTH TIPH HCTOIB30BAHUU TPEXINIEK-
TPOJHBIX JIaMT OOJIBIIIOE YCUIICHHE.

OOBsicHAETCS 3TO CIEAYIOIIM 00pa3oM.

Jlrobass EmMKOCTh CTOCOOHA TPOBOAUTH TIEpeE-
MEHHBIA TOK, MPUTOM TEM Jyd4lle, 4eM OoJbIie
BeMWYMHA €MKOCTH W YEM BBIIIE YacTOTa Mepe-
MEHHOro ToKa. [loATOMy HpPOCTPAHCTBO aHOI—
CEeTKa JIaMITBI He SIBIISETCS I TIepEMEHHOT0 TOKa
HENPEOoI0IMMON nperpagaoi. Mexays3eKTpoIHast
E€MKOCTh Kak OBl «CBSI3bIBACT» aHOJHYIO IIEIh
Jamiel ¢ e€ cetouHoi nenpio (¢pur. 2). [Tepemen-
HbIE€ HaNpsOKEHUS, AEHCTBYIOIIME B aHOAHOM Iie-
M, Yepe3 MEXIYIIEKTPOIHYI0 EMKOCTh BO3ZCH-

99

CTBYIOT Ha CETOYHYIO IIelb M CO3/al0T B HEell He-
KOTOpOE HampshKEHUE, KOTOPOEe BHOBH BO3JICHCT-
BYET Ha aHOJHBIN TOK.

odur. 1. AHoA 1 ceTKa COCTaBnsAOT
KOHOeHcaTop.

DTO sSBIICHHE HOCHUT Ha3BAaHWUE 0OpAMHOU C851-
3u. OOpaTHas CBS3b IMIHPOKO MCIOIB3YETCS B pa-
TUOTeXHUKe. [l TeHepUpPOBaHUS BBICOKOYACTOT-
HBIX TOKOB Ha MEPeNaroIinX pagioCTaHIUIX CITy-
KaT JAMIIOBBIE T€HEPATOpPhl C OOpATHON CBS3BIO.
B kaxmoMm cynepreTepoHHOM MPUEMHHUKE UME-
€TCSl TEeTEPOIVH, KOTOPBIM TaKKe MPECTABIISICT
coboif TeHepaTop ¢ oOpaTHOW CBsI3BIO; OOpaTHAs
CBSI3b MIPUMCHSETCS B PETCHEPATUBHBIX MPUEMHHU-
Kax JiIsl YCWICHHUS IPUHUMACMbBIX CUTHAJIOB.

Ho oGpatHas cBs3b moe3Ha TONBKO TOTA, KO-
I/1a OHAa KOHTPOJIMPYETCs, KOrJa OHa BO3HHUKAET
TaM, TJIe TO HYXXHO, M €€ BEIMYMHA MOXET IO
KEJaHUIO peryaupoBaThcs. Ecnm ke oOpaTHas
CBSI3b BO3HHKAET CaMOIIPOM3BOJIBHO, TO OHA Ha-
pyLIaeT HOPMAIBHYIO pa0OTy paauoarIiaparypsl
Y MOXET BBI3BATh IOSBJIICHUE TCHEPALUU KoJieOa-
HUM, KOTOpas MOPOXKJIaeT CBUCT U BOU, MPUBOJUT
K CHJIIBHOMY HCKa)XEHHWIO cHTHasoB. Takas camo-
MTPOU3BOJIBHO BO3HUKIIIAS HEKOHTPOJIUpyeMas 00-
paTHast CBA3b HA3BIBACTCS NAPAUMHOLL.

dur. 2. AHogHaa U ceToMHasda Lenu namnsbl
OKa3bIBalOTCSA CBA3AHHBbIMU AJ1151 NEPEMEHHbIX
TOKOB Yepes3 MeXayaneKTpoaHYy éMKOCTb.

MexaysiaeKTpoiHble EMKOCTH TPEXANEKTPOI-
HBIX JIAMI CITOCOOCTBYIOT BO3HHKHOBEHHIO Iapa-
3UTHBIX OOpaTHBIX cBsA3eh. [Ipu mMamom ycuneHun
NeHCTBHE WX HE3aMETHO, HO TpPU OOJBIIOM YCH-
JICHUH Tapa3uTHbIE 0OpaTHbIE CBA3HM MPHUBOMIAT K
BO3HHKHOBCHHUIO COOCTBEHHBIX KojeOanwmii. Ilo-
ATOMY MEXIYIICKTPOIHbIE EMKOCTH NENaloT He-
BO3MOJXKHBIM TIOJTyYeHHE OONBIHX yceuaeHu. s
OCYIIECTBIICHUSI yCHIIUTENEH ¢ OONmbImuM KOd(-
(PMIIMEHTOM YCUIICHUS HY)KHBI JIAMITHI, B KOTOPBIX
ObL1a OBl YCTpaHEHA WK N0 KpalHEel Mepe 3HaAYH-
TEJIHHO YMEHBIIIEHA MEXTy3JIeKTPOAHAS EMKOCTbD.



TETPO/I. 3amaua sta Obmia permena. B mpo-
CTPAHCTBO MEXIY YIIPaBJISIONIEH CETKOU JIaMIIbl U
e€ aHO/IOM ObLTa BBEJICHA JIOTIOTHUTEIbHAS CETKA,
KOTOpasi B CXEM€ COCAMHSIETCS Yepe3 KOHICHCATOP
C KaTOJIOM JIaMIThI U IKPAHUPYET CETKY OT aHOAA.
BennunHa MeEXAydJEKTpOAHON EMKOCTH TIpH
STOM CHUKAETCS B COTHHU U J1aXKe B ThICAYU pa3. B
KadecTBe IpUMepa MOKHO yKa3aTh, YTO BEIIMYHHA
€MKOCTH aHOJ—CETKa y TPHOJOB COCTaBISET HE
MeHee 2—3 n¢g, a B Jammax C JOMOJHUTEIHLHOU
ceTkoit oHa cHkaercs 10 0,01ng.

JononHuTenbHas ceTka, BBeIEHHAs B MPOCTpa-
HCTBO MEXIYy aHOJOM M OCHOBHOM CETKOM JIaMIThI,
MOJIyYHJia Ha3BaHUE IKpAHUpYlowjel WIN IKpPaH-
HOU cemKu, a JTaMIla C TaKOW CETKOW Ha3bIBaeTCs
oxpanuposannoi namnot (pur. 3). OCHOBHYIO
CETKY JIaMIIbl B OTJIMYUE OT SKPAHHOU CETKH CTa-
T HA3bIBaTh YNpasisaouel Uil CUSHAIbHOLU, TaK
KaK K HeH MOIBOANTCS HANPSHKEHNE IPUXOISIIETO
CUTHAJIa U OHA YIPABIISIET aHOJAHBIM TOKOM.

C1- Ynpasnswwas

ceTka d - AHos

C> - DkpaHHas
ceTka

K

dur. 3. YcTponcTBo TeTpoaa
n ero ycrnosHoe o6o3HaveHue.

OKpaHupOBaHHAS JIaMIIa COCTOUT, TAKUM 00pa-
30M, U3 YeTHIPEX OJIIEKTPOJOB. KaTojAa, YIpaB-
JISTFOIIEH CEeTKU, SKPAaHHOW CETKH M aHOJa; IMOA3TO-
My OHa TOJyYWJIa Ha3BaHHUE YemblpEXINeKMpPoO-
HOU 1amnbl WA mempooa (0T TPEUECKOTO CIIOBa —
YeThIpE).

OKpaHHas CETKa HE TOJIbKO YMCHBIIAET TMapa-
3UTHYIO éMKOCTh, HO OHA ITO3BOJISIET YBEIUYUTh U
kod(pumenT ycwieHus namnbl. Ecimm xoaddu-
IIMEHT YCWJICHUsS TPHOJOB He mnpesbimaet 100
(0o6brunO oH mexkuT B mpeaenax ot 10 mo 30),Toy
SKPAaHUPOBAHHBIX JIAMIT OH M3MEpPSIETCS MHOTHMH
cOoTHsAMU. Bc€ 3T0 MPUBOAMT K TOMY, UTO SKpPaHH-
pOBaHHasl JaMIia MOXKET JaTh 3HAYUTEIHHO 0OJThb-
nee yCWJICHUE M0 CPaBHEHHIO C TPUOAOM H IMO-
3BOJISICT KOHCTPYHUPOBATh YCHJIMTEIH C OOJBIINM
o01M KO3 OUITUSHTOM YCUIICHUS.

[MpuMeHeHHEe TETPOAOB MO3BOJIMIO TOBBICUTH
Ka4ecTBO Pauoanaparyphl.

OpHaKko M3YYEeHHE TETPOJIOB M OCOOCHHOCTEH
amnmapatypsl, pa0OTaloledl Ha TakhX JaMIax,
BCKOpE TI0KAa3aJ0, YTO y SKPaHHPOBAHHBIX JAMIIT
Hapsily CO MHOTMMH JIOCTOMHCTBAMH €CTh OJIMH
OUYCHb KPYITHBIA HEJOCTATOK — CKJIOHHOCTh K TaK
Ha3bIBAEMOMY OUHAMPOHHOMY d¢hchexmy .
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Uto ke TpencTaBisieT COO0W IUHATPOHHBIHA
s dekr?

Uurarenu yxe 3HAIOT, YTO AJIEKTPOHBI B TIPO-
CTPaHCTBE MEXIY KaTOJOM M aHOJIOM HECyTCS C
OYCHb OOJBINONW CKOpOCTHI0. CKOpPOCTh, C KOTO-
POl OHM JOCTHTAIOT aHO/A, U3MEPSETCS ThICST4a-
MU KAJIOMETPOB B CEKYH]TY.

B pesynpTate 31eKTpOHHOH OOMOApAMPOBKH
M3 TIOBEPXHOCTH aHOJa BHIOMBAIOTCS DIIEKTPOHBI,
MOJTyYUBIINE HA3BAHUE GIMOPUUHBIX B OTIUIHE OT
NEePEUUHLIX DIIEKTPOHOB, COCTABISIOMIUX OCHOB-
HOU aHOIHBIN TOK yammsl (pur. 4). Bropuunse
AJICKTPOHBI, C CHUJIOH BBIOWTHIC M3 aHONa, MPHOO-
PETAIOT U3BECTHYIO CKOPOCTh U BCIEACTBUE 3TOTO
MOTYT OTJIETaTh Ha HEKOTOPOE PACCTOSHUE OT
aHoja.

gé ?5 2 9/5

e e 0 o0
ele éo ‘Zog,éo

ééfb@

b

®ur. 4. nekTpoHsbl, bombapanpytowwme
aHop, BbIOMBAOT N3 HEro
BTOPWYHbIE 3MEKTPOHBI.

ONEeKTPOH, HECYIUNA OTPHUIATEIBHBINA DJIeK-
TPUYECKUN 3apsiji, HAXOASICh B MPOCTPAHCTBE Me-
Ky aHOJIOM W DKPAaHHOH CeTKOU, OyACT UCITBITHI-
BaTh MPUTSDKEHHWE K TOMY M3 3THX JJIEKTPOIOB,
HanpsiKeHue Kotoporo Beie. [loatomy, ecnu Ha-
NPSKEHUE HA SKPAHHOM CETKE OKAa3bIBAETCS BbI-
I1e, YeM HaIpsHKEeHHe Ha aHOJAE, BTOPUYHBIE JJIEK-
TPOHBI OyIyT TPUTATHBATHCS DKPAHHON CETKOM.
Ho nersmue »neKTpOHBI MPEACTaBISIOT COOOM
anekTpudeckuii Toxk. Ecnmm BeIOWTHIE W3 aHOmA
BTOPUYHBIE JJIEKTPOHBI JIETAT K dKPAHHOU CETKe,
TO B MPOCTPAHCTBE MEXKIY aHOJOM U 3KPaHHOH
CETKOW yCTaHOBUTCS TOK, HAIIPABJICHHE KOTOPOTO
00paTHO HANpPaBIEHUIO OCHOBHOTO aHOJHOTO TO-
Ka, BCJICJICTBHE YET0 BEJIMYMHA OOIIEr0 aHOTHOTO
TOKA YMCHBIIIAETCS.

3TO sBJIEHUE W HA3BIBAIOT JUHATPOHHBIM (-
(extoM. OHO TIPUBOJUT K CUIHHBIM MCKaXKCHUSIM
Y 3HAYUTENIbHO OrPaHUYUBACT BO3MOXKHOCTH HC-
MOJIb30BaHUS YCHUIINTENBHBIX CBOMCTB JIAMITHI.

Juuatponnsrii  3dhdexT, Kak yKa3bpIBaJoCh,
BO3HHMKAET TOTJa, KOTJa HampsDKeHHE Ha aHOJe
HIDKE HamnpsDKEHUs Ha dKpaHHou ceTke. Ilpu pa-
00Te JaMIbl 3TO MOXKET UMETh MecTO. XOTS Ha
SKpPaHHYIO CETKYy OOBIYHO TOMAETCS HECKOJIBKO
MEHbIIIeEe OCTOSTHHOE HAIPsDKEHHE, YeM Ha aHo[,
HO MTHOBEHHOE 3HAa4Y€HHE HANpPSHKCHHS Ha aHOJIe
B HEKOTOPHIE MOMEHTHI PabOTHl JITAMIBI MOXKET
OKa3aThCs HIDKE, YeM HaNpsKCHHE Ha SKpPaHHOM
ceTke. B camoMm gene, mepeMeHHOE HANpsHKEHUE



Ha YIPaBJISIONICH CeTKEe BBI3BIBAET HA COMPOTHB-
JICHUW AHOJHOW HArpy3KH JIamIlbl 3HAYUTEIHHO
Oonbliee TEepeMEHHOE HaNpsHKeHHe. JTO mepe-
MEHHOE HamlpsHKEHHE BO BpEeMs CBOETO OTpHIla-
TEJIHHOTO TOJYNEPHOAa YMEHBIIAET BEITUYUHY
aHogHOTO HampspkeHus. [losToMy mpu CHIBHBIX
KoJeOaHUsIX HaNpsHKCHHE Ha aHOJAE B HEKOTOPOWM
YacTH TeproJia MOXKET OKa3aThCs HUKE HarmpsiKe-
HUS Ha OKpAaHHOU CETKE, YTO MPUBOAUT K BO3HUK-
HOBCHHMIO JUHATPOHHOTO 3(ddekTa. DkpaHUpO-
BaHHBIC JIAMITBI MOTYT XOPOIIO Pa0OoTaTh TOJBKO
MIPH YCJIOBUH, YTO K MX YHPABJISAIONIEH CETKE IMOA-
BOJSITCS HEOOIBIIINE HANPSHKCHUS.

MNEHTO/]. YToOBl MONHOCTBIO HCIIOJB30BAThH
MpeKpacHble CBOWCTBA SKPAaHUPOBAHHOM JaMIIbI,
HaJ0 YCTPaHHUTh BO3MOXXHOCTH BO3HHKHOBEHHS
TUHATpOHHOTO A dekra. J{nst 3Tol 1enu B mammy
BBOAWTCA €mI€ OIHA — TPEThsl — CeTKa, KOTopas
MOMEIIAeTCsl MEXKy aHOJOM M DKPAaHHOM CETKOM.
Ota ceTka COeMUHSIETCS ¢ KaToqoM (MHOTIa BHYT-
PH JTaMIIBI, HHOTIa BHE €€) U 3alUINAeT BEIOUTHIC
W3 aHo/Ja BTOPHYHBIE JJIEKTPOHBI OT MPHUTATH-
BAaIOIEr0 AEMCTBUSA SKpaHHOH ceTku. bmaronaps
ATOMY BTOPHYHBIE 3JICKTPOHBI HE MPUTATUBAIOTCS
SKPAaHHOU CETKOM.

DTy TPeThI0 CETKY HAa3bIBAIOT 3AUUMHOU UTU
npomueoOuHampouHou cemxou. Jlammna ¢ Takoi
CETKOH MMEET yXe MATh JJIEKTPoaoB (KaTtom, Tpu
CeTKH M aHOJ), OTYEr0 OHA TMOJYyYWiIa Ha3BaHHE
nenmooa (0T TPEUECKOTO CIIOBA — MATh). E& MOK-

HO, KOHEYHO, Ha3BaTh U NAMUILEKMPOOHOU JIAM-
noti (pur. 5).

¢ - 3awumHas

C, - KpaHHas
2 p cemka k

cemka

®ur. 5. YCTponcTBO neHToaa
n ero ycrnosHoe obo3HavyeHne B cxemax.

Koadduuuent ycunaeHuss Xopomux MEHTOAOB
JNOCTUTaeT HECKOJBbKUX ThICAY, IPUYEM Takue
JaMIbl TPUTOIHBI IS YCHJICHHS TI€PEMEHHBIX
HanpsDKeHUil ¢ OoJbImIONH ammuTyaou. Jlammbr
BBIITyCKa IOCJIEAHUX JIET SIBJISIIOTCS B OOJIBIINHCT-
Be cBOéM meHToAamu, Hampumep 1KI1IT, 2K2M,
6K7 u np.

IloMumo neHTONOB ecTh 0OoJsiee CIOXKHBIE U
uMeromue OoJiblliee YHCIO JIEKTPOAOB JIAMIIBL.
Hanpumep, renronsr 1ALl u 6A7 umeroT mo ce-
MHU 3JIEKTPOJIOB.

Takue naMnbl OOBIYHO IPEAHA3HAYAIOTCS IS
OJHOBPEMEHHOI'0 BBINIOJIHEHHSI HECKOJBKUX IIPO-
LECCOB.
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BrimyckaroTest Takyke KOMOWHUPOBAaHHbBIE JIaM-
TBI, TIPE/ICTABIISIONINE COOOH JIBE MM TPHU JIAMITHI,
3aKJIFOUEHHBIC B OJIUH OOMIHI OAJIJIOH U UMEIOIINE
obmwmii kato. OHY TaKyro JamIly BCer/ia MOXKHO
3aMEHHThH JIByMs OTJICIbHBIMU JlamriaMu. Harpu-
Mep, Jamia 6l 7 npeacraBiseT co00l COeTUHEHHE
B OJTHOM OaJIJIOHE TPHOJAA U IBYX MUOMOB. E€ Bce-
I7la MOXXHO 3aMEHHUTH OTJENILHBIMU TPHOJOM H
JBOWHBIM JIMOJIOM WA TPUOJOM U JIBYMS OTJIEIb-
HBIMH JTUOJIaMH.

YcBoUB MpHUHIUT pabOTHI U0/, TPUOA, TET-
pola W TEeHToNa, YHTaTelb OYJeT B COCTOSHHH
MOHSITh TPUHITUITBI JIeHCTBHS JIF000H U3 amI, He-
CMOTpPS Ha WX MHOrooOpasue, Tak Kak Ooiee
CJIOKHBIE JIAMITBI BCETJIa MOXHO PACUICHHTh Ha
JIAMITbl YKa3aHHBIX 3]IECh YETHIPEX OCHOBHBIX TH-
TIOB.

Harnsiagaeie mocoOust
IJISL IEMOHCTPALIMK yCTPOHCTBA
1
¥ pabOThI 3JIEKTPOHHBIX JIAMIT

[IpocTeitiiM ¥ JOBOJBHO HATIISIHBIM TIOCO-
OMeM MOTYT SBJIATHCS IIUTHI C HAOOPOM HCIIOp-
YEHHBIX JIAMII CO CHATBIMU OAJUTOHAMH.

Jlis meMoHcTpaluu yCTpoHCTBa paguoiami B
KJlacce BO BpeMsl 3aHATHH MO HM3YYCHHUIO JIIEK-
TPOHHBIX JIAMI MOXXHO PEKOMEHJO0BaTh MOJENb
«[TpyHIUIT yCTPOMCTBA 3IEKTPOHHBIX JIAMII».

OTa MOJENb COCTOMT M3 KOMIUIEKTa pa3iud-
HBIX JJIEKTPOIOB W JETalleil KPYIMHOTO pa3Mepa,
MO3BOJISAIONIUX COOMPATh DIEKTPOIAHBIE CHCTEMBI
paaroNaMIl pa3audHbIX TUNOB. OTICNBHEIC JeTa-
JU MOJEIM M WX YCTPOHCTBO NpHUBEICHBI Ha
¢wur. 1.

OcHoBaHWE @, WMHTHPYIOUIEE CTEKIISTHHYIO
HOXXKY JIaMIIbl, U3rOTOBJICHO M3 JepeBa. Ha ero
rpeOHE Ha paccTOSIHUU 2cm JIPYyr OT Jpyra pac
rostoxkeHo 15 orBepernii. Hutn Hakama 6 u ceTka
6 BBITIONIHEHBI U3 TOJCTOM (2—3Mm) MemHOU mpo-
BOJIOKA. B KadecTBe MOMOTPEBHBIX KAaTOAOB HC-
TTOJTB3YIOTCSI KEMOPHUKOBBIC TPYOKH, OKpAIlICHHBIE
0eoii Kpackoil (<aKTUBHBIH CIIOH») M 0JieBacMbIe
Ha HUTHh Hakama. AHOJIBI O U3TOTOBJICHEI U3 XKeC-
TU. 7 CKpEeIUIeHus SIIEKTPOJIOB CBEPXY CIYXKHUT
IUTACTUHKA & U3 OPTaHWYECKOTO CTeKJa WA TOJN-
CTOTO meiyiouaa ¢ 15 oTBepcTusiMu, pacmoio-
YKEHHBIMH TaK ke, KaK Ha OCHOBaHWU a. Bce neta-
JI1 OKpallleHbl: HUTHU HakKajla — KpacHOH KpacKoH,
CETKHU — CepeOPUCTOMN, aHOABI — YEPHOU.

!B. K. Jla6ytun. HarnsgHele mocoOust o pajuo-
texuuke (MaccoBas pamuobubnuoreka), ['oconepromns-
nart, 1949.
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@ur. 1. Jetanu mogenu “MpuHUMN YCTPOMUCTBA SNEKTPOHHbLIX namn”.

JEVNCTBYIOLIMIL MAKET  «TPUO».
Buemnuid Bua neiicTBytoiiero mMakera «I'puom»
npencTasieH Ha Gur. 2.

Ha nemoncTpanuoHHOW maHenn W300pakeHa
TUTIOBasl WCHBITATENIbHAS CXeMa, NpUMeHseMas
JUTSL CHSITHSI XapaKTEePUCTHK JIaMIl. J[Ba BOTBTMET-
pa ¥ J1Ba MIJUIMAMIIEPMETPa H3MEPSIOT aHOJHBIC
Y CETOYHBIE HANpPsHKEHHS M TOKHA. BO3MOXKHOCTB
WCIIBITAaHUS TPUOJOB DPA3NUYHBIX cepwii obecre-
YeHa HAJIMYMEM OTBOJOB Y HCTOYHWKA IHUTAHUS
HUTH Hakada Ha 2, 4 u 6,3 6. UcnobitarenpHas
JaMTIOBas TaHeNbKa — MSATHINTHIPhKOBasi. JlaMITel
C JIpyro IOKOJIEBKOW BCTABIISIOTCS C IOMOIIBIO
MEepPEXOHBIX I[oKoJieH. B neBoil BepxHell uacTu
MaHeJM pacloyiokeHa 4Y€pHasi JoCKa C HaHECEH-
HOH Oenmoil KpacKko KOOpauHATHOW ceTkoi. OHa
CIIY>)KHT ISl TIOCTPOSHUS XapakTepucTuk. Huth
Hakaja CXEMaTHYeCKOTO OO0O03HAYCHUS TpPHUOJA
BBIp€3aHa, 3aKJieeHa KpacHbIM [eiohaHoM |
anekTpuduIMpoBaHa U3HyTpu. Haanuck Ha maHe-
U COAEPXKUT CIENYIOIUN TeKcT. «Ipéxanex-
MpoOHasL 1amna oobaadaem C8OUCBOM UBMEHAMb
MOK 8 AHOOHOU Yenu npu U3MeHeHUU HanpAXCeHUs
Ha ynpasasiowel cemke.
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MeToarka HMCIONB30BaHUS MakeTa IOBOJIBHO
pa3HooOpa3Ha. Ha TeoperHyecknx 3aHATUSAX OH
npumeHsiercs: 1) uis AeMOHCTpalyu OCHOBHBIX
CBOICTB Tpuoaa (ympaBieHHE aHOJHBIM TOKOM C
MOMOIIBI0 W3MEHEHHSI CETOYHOTO HANpPSDKCHHS,
3anMpaHue JIaMITbl, TOK HACHIIICHUS, CETOYHBII
TOK); 2) JUISl CHATHSA M JIEMOHCTpPAIIMU aHOJHBIX U
CEeTOYHBIX XapaKTePUCTUK Tpuoaa; 3) mjis Ho-
SICHEHHSI HEKOTOPBIX MapaMeTpoB (KPYTH3HBI Xa-
pakTepucTuky, kodddurmenrta ycunenus); 4) ans
TPEHUPOBKU O0Yy4aeMBbIX B CHATHUH JIAMIIOBBIX Xa-
PaKTEepUCTHUK.

Kpome Toro, MakeT MOKET NPUMEHSATHCS MpPU
MPaKTUYECKUX padoTax.

[MpuHIMNUaneHas cxemMa MakeTa MpUBEIeHA Ha
¢ur. 3. OHa oTiIMYAaeTCA OT IEMOHCTPAIIMOHHOMN
TONBKO LemssMu nuTanus. Jlammouku JI ciyxar
U DIEKTPUPHUKALUU YCIOBHOTO 0003HAYCHUS
HUTH Hakana. Konnencarop C ycrpaHnser myibca-
LUIO CTPEJIOK MPUOOPOB.

Haunbonee oTBETCTBEHHBIMH JETaISIMU CXEMBI
SBJISIOTCSL CONPOTUBIICHUS M HOTECHIIMOMETPHI.
Bce onu — nposonounsie. [lotenmmomerp Ry Be-
mnuuHod B 10 000om paccunTan Ha MOLIHOCTH B



1em. llepemenHoe compotuBieHne R, B
10 000om paccuutano Ha Tok 50 ma. Conporus-
nenne Rz U3roTOBIAETCS U3 PEOCTATHOTO MPOBOIA
muametrpom 0,15-0,2um u umeer 1 0000m. Co-
nporuBiaenus Ry (5 0000m) n Rs (20 0000m:) Ha-
MatbIBatoTcs npoojgioM 0,1 mm. B xavectBe mo-
CTOSTHHBIX COMPOTHBICHUHA MOTYT OBITH HCIOJIb-
30BaHbl OCTCKIIOBAHHBIE COMPOTUBIICHUS, PacCUm-
taaable Ha TOK 15ma (Ry m Rs) m 100ma (Rs).

Konmencarop C (371€KTpOIUTHUECKHUH) EMKOCTBIO
16—20mk¢h paccuutan Ha Hanpsokenue 4506. Ke-
Hotpon Ttmma BO-188 wim 5SI4C. CunmoBoit
TpanchopMaTop MOMKEH 007aJaTh MOITHOCTBIO
60—756m ¥ naBaTh yKa3aHHBIC HA CXEME Hamps-
xkenus. Jlammouku JI paccuutaHel Ha 2,56 u
0,07a. M3mepurenbhsie npubopsl — trna 4MIII
co mkamamu 50-0-50 (V1), 300¢ (V2), 25ma
(MA) 1 50ma (MA).

TPNOL

TDEX3/IEKTPOGHAS 1aMIa 06/1843ET CBOHCTBOM
U3BMEHSTL TOK B aHOLHOM LIEMN DU U3MEHEHUN

HAMPSIKEHNS HA YIpaBStoLLel ceTke .

|

(+

—

®ur. 2. BHewHun Bug gencreyowero maketa “Tpuog”.

tLC §
ad 3208
R51
R4
1208
R3 48
28
28
2,38

@ur. 3. MNMpuHuMnNmnansHasa cxema
Oenctaylollero maketa “Tpuog”.
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MakeT 1Mo3BOJII€T UCIIBITHIBATH TPUOJBI CTapO-
ro tuna, Hampumep YO-186, a takxke Yb-240,
C0O-243, 8Db5, 6C5, a7, 6H7C. Ilocimenune
IIECTh JIAMIT BKJIIOYAIOTCS C TIOMOIIBIO HEPEXO-
HBIX KOJIOJIOK, CXEMBI KOTOPBIX MPEICTABICHBI Ha

EE @
< el s

O
fo2)
@ur. 4. CxeMbl NepexoHbIX KOMOAOK.

6C5
Y6240
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1
Knaccel ycunenus

HaunHaromuMm u3y4ath pajMOTEXHUKY, Kak
MOKa3bIBAET OMBIT, WHOTJA TPYJHO BEIPAOOTATH
4E&TKOE TIPECTABIICHUE O peXUMaX ycuineHus. Yto
Takoe pexkuM AB, 1 YeM OH OTIMYaeTCS OT PEKH-
Ma B,? CymectByroT iu pexxumsl BCy, A, u C,?
Kakoii pexxum ycuiieHuss HauOoJiee BBITOACH B
MOIIHBIX OKOHEYHBIX CTYNEHAX? A B CTYHCHSX
MPEBAPUTEIHHOTO YCUIICHHUS — B YCUIIUTEISX Ha-
NPSOKEHNS ?

OT4ero BO3HHUKAIOT HEIMHEHHBIC HCKAKEHUS U
B KaKOM PeXHMME OHM OyayT HamMeHbImumu? Uto
Takoe OTceuKa?

Ha st u npyrue Bompockl, OTHOCAIIUECS K 3a-
TparuBaeMoi TeME, B CHUJIbHO YIPOIIEHHOM BUJE
OTBEYAIOT TIOMeIaeMble HIXKE PUCYHKH C TIOJIITH-
CAMU. DTH PUCYHKH TIOMOTYT 3alIOMHUTH TO, YTO
OUYCHb YACTO 3a0BIBACTCS TIOCIC MPOXOXKICHUS
MaTepuana o0 YCHJIMTENSIX HU3KOH 4YacTOThl Ha
3aHATUSAX PATUOKPYKKOB U TIPH CaMOCTOSITCIh-
HOM 03HAKOMJICHUH C PaIMOTEXHUKOM.

_—_ AR N 2 DL
0o 9 7 5 3101 3 5 7 9+

Bonbmei Bornbmbi
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our. 1. OTCYET aHOOHOro TOKa,
Korga ceTka He 3apsikeHa.

XapakTepucTHKa JIaMITbl Tpa(UIeCcKu BhIpaxa-
eT co0o¥ 3aBHCUMOCTHL aHOJHOI'O TokKa |, oT Ha-
npsbkeHus Ha cetke U. mpu HEM3MEHHOM IOCTO-
SSHHOM Hamnpsbkenun U, Ha aHoze. BenuunHel Ha-
MPSDKEHUH Ha CETKe — B BOJIBTaX — Ha Trpaduke
OTJIOKEHBI 110 TOPU3OHTAIBHON OCH. OTPHIIATEIIb-
HbIC HAIPSDKEHHUS — BJICBO OT HYJIS, MOJIOKHUTEb-
HbIC — BIIPaBO. BeMWYMHBI aHOJHOTO TOKA — B

1 C. A. Baxanos. Kak paboraer paauosiammna (Mac-
coBas paanodubnunoreka), ['ocanepromsnar, 1947.
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MIJUTHAMIIepax — OTJIOKEHBI MO BEPTUKAIBHOI
ocH BBepX OT HyIs1. MMes mepen coboi xapakTe-
pucTHKy Jamiisl (pur. 1), MoxHO OBICTpPO ompene-
JUTH, YEMy paBeH aHOAHBIH TOK MpHU JIOOOM Ha-
npsbkeHHMH Ha ceTke. mpu U 0, mampumep,
l, = l,o = 8,6ma. Eciiu uHTEpeCylOT 3HAYCHMS
3TOTO TOKa MpPHU IPYTUX AHOAHBIX HAIPSIKEHUSX,
TO BBIYEPUYMBAIOT HE OJHY XapaKTEPHCTHKY, a He-
CKOJIBKO: JJISl K@KIOTr0 3HAYeHWS AaHOAHOTO Ha-
NPSOKEHUST OTAENBbHO. XapaKTePUCTHKH TSI MEHb-
IIMX aHOAHBIX HANpPsDKEHUH OYIyT pacnoiaraTbes
npasee, a JIs OOJNBIINX — JIEBEE PaCCMOTPEHHOI
HaMH XapaKTEPUCTUKH, 0003Ha4eHHOW Ha ¢wur. 1
CIUTOIIHOM xupHOW nuHuel. Ilomyyaerca cemeii-
CTBO XapaKTEPHCTHK.

Hampsbkenne Ha ceTke aenaeM IOJI0KHUTENb-
HeIM: U, = +3 6. UTO MpOHU30LIIO C aHOJHBIM TO-
kom? On yBenuuuics 10 12 va (dur. 2).

9 s
86420

-Uc-10

o I NN Wmlﬁ-.

dur. 2. OTCcYET aHOAHOrO ToKa, Koraa
ceTka MMeeT NONOXUTENbHbIN 3apsa.

[TonoxuTenbHO 3apsKeHHAs! CeTKa MPUTITUBa-
€T DJIEKTPOHBI U TEM CaMBIM <TIOATATKUBAET» UX K
aHopxy. Uem Oouibliie MONOXKUATENBHOE HAMIPSKEHUE
Ha CETKe, TeM Ooubllie e€ BO3ACHCTBUE HA MOTOK
BJIEKTPOHOB, YTO MPUBOAUT K YBEIMUYECHUIO aHOI-
Horo Toka. Ho HacTymaeT Takoil MOMEHT, IIpH KO-
TOPOM BO3pAacCTaHUE TOKA YMEHBINIAETCS, XapaKTe-
PHUCTHKA MOJy4YaeT U3ru0 (BEpXHHU) W, HAKOHEII,
AQHOJIHBIN TOK MOYTH COBEPIIEHHO MEPECTAET BO3-
pactath (FOPU3OHTANBHBIA YYaCTOK XapaKTepH-
CTHKH). DTO — HACBHIIMICHUE. BCE DJIEKTPOHBI, HC-
MMycKaeMmble HAKaJIEHHBIM KaTOIOM JIaMIbI, TOJ-
HOCTBIO OTOMpPAIOTCSI OT HETO aHOJOM M CETKOM.



[Ipr naHHOM aHOJHOM HANpPSHKEHWH W HampshKe-
HUM HaKajga aHOJHBIA TOK JIaMITBI HE MOXET Cle-
JIaThCs OOJIBIIE TOKA HACKIIECHHUS | 4.

HampsbkeHue Ha ceTke JieiaeM OTpPHIIATENb-
HBIM, MEPEXOJMM B O0JIACTD JIeBee BEPTHKAIHLHON
ocH, B «IeByr0 o0macTe». Yem OojbIe oTpHIla-
TEIbHOE HANPSHKCHUE Ha CETKE, YeM JaNbIIe Blie-
BO, TEM MEHBIIEC CTAHOBUTCS AaHOIHBIA TOK.
I[Ipu U, = —46 aHOOHBIN TOK yMEHBIIACTCS 10
I, = 3ma (pur. 3). O0BsCHACTCS ITO TEM, YTO OT-
pUIIATEITFHO 3apsDKEHHAS CeTKA OTTAIKUBACT BHI-
JIeTaloNKe ¢ KaToJa 3JeKTPOHBI 00paTHO, HE TPO-
myckas ux kK aHoxmy. OOparute BHUMaHHE Ha TO,
YTO B HWKHEHW YaCTH XapaKTEPUCTHKH TaKKE IO-
JydaeTcs U3ru0, Kak U B BepxHen. Kak Oyxaer sic-
HO W3 JallbHEWIIero, HaIWYWE H3TUOOB 3HAYH-
TEIBHO yXYJIIaeT padoTy Jammnbl. Yem mpsamMoiu-
HeifHee XapakTepUCTUKA, TeM JyYIlle yCHUITHTEIb-
Has JlamIIa.

1.
-Uc-10 -8 6 -4 -2 0 2 4 6 8 10+U¢

dur. 3. OTCYET aHOOHOro TOKa,
Koraga cetka umeeT HebonbLLoW
oTpuuaTtenbHbIn 3apag,.

CremaeM OoTpHUIIATEIBHOE HANPSHKCHUE HA CET-
K€ HACTOJIBKO OOJIBIIIMM, YTOOBI CETKa OTTaJIKHBa-
J1a OT ce0s Bce IEKTPOHBI 0OPAaTHO K KaTOIy, CO-
BEpIICHHO HE TMpOIyckas uX K aHoxy. [loTok
AJICKTPOHOB OOPBIBACTCS, aHOMHBIM TOK JENacTCs

paBHBIM Hymo. Jlamma <cammpaercs» (pur. 4).

Hamnpsokenue Ha ceTke, MPU KOTOPOM TPOUCXOIUT
«3arUpaHre» JIaMITbl, Ha3bIBACTCS HANPANCEHUEM
sanupanus (06o3nadeno U, ,ap).

Jlnst B3siToif HamMm  XapakTepucTHKU  Ue g,
—96. “Otnmepers” nammy MOKHO yMEHBIIEHHEM
OTPHUIIATEIBHOIO HANPSHKCHUS Ha CETKE WM JKE
YBEJIIMUCHUEM aHOIHOTO HAIPSIKEHUS.

T T T

®ur. 4. Jlamna “sanepra”.

YCcTaHOBUB TTOCTOSHHOE HAINPsDKCHHE Ha aHO-
1€, MOXXHO MEHSATh aHOIHBIA TOK |, oT Hyms
(Ia = 0) no makcumyma (I, =1,,.) U3MeHeHHEM Ha-
TIpsDKEHUS Ha ceTke B mpenenax oT Ug ., 10 U e
(pur. 5). Tak kak ceTka PacMoOJOKEHA K KaTOLY
Onmke, YeM aHoJ, TO AOCTATOYHO JIMIIL HEMHOIO
M3MEHHUTH CETOYHOE HaIpsDKEHHME, 4TOOBI 3HAYH-
TEJIbHO U3MEHUTh aHOAHBIN TOK. B Hamem ciyuae
JIOCTATOYHO M3MCHHThH HANPSIKCHUE HA CETKE BCE-
ro ymimbs Ha 14,56, 9T00B YMEHBINTH aHOHBIN
TOK OT MakCMMyMa JI0 HyJisi. Bo3zaeiicTBue cetou-
HOTO HAINpPSDKCHUS Ha TOTOK 3JICKTPOHOB — WC-
KITFOUUTEIFHO YI00HAs BO3MOXKHOCTD YIIPABJICHUS
BEITMYMHOM DIJICKTPUUECKOTO TOKa, B OCOOCHHO-
CTH, €CIIU Y4eCTh, YTO 3TO BO3ACHCTBUE OCYIIECT-
BIISICTCSI TTIOYTH MTHOBEHHO, C OYCHb MAJION MHEp-
ITHCH.

Inac
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Qur. 5. “lpegenbl” U3MEHEHUST aHOOHOrO
TOKa B 3aBMCUMOCTU OT Hanps)XeHUs CETKM
npu 3agaHHOM HanpsXXeHUn aHoaa.




Bynem HenpepbhlBHO MEHSTH HampsDKEHUE Ha
CeTKe, JieNiasi ero TO MOJOKUTEIBHBIM, TO OTPHIIA-
TenbHbIM. C ATOM 1IeNIbI0 MOABEAEM K CETKE Tepe-
MEHHOE HampspkeHue ¢ aMmruntyaod Upg, Hasbl-
BAEMOC HANPANCEHUEM  B030YIHCOCHUS  TAMNbL.
I'paduk sToro HampsukeHus (CHHyCOMIa) HaHECEH
Ha BEPTHKAJILHON OcH BpeMeHH i, uayieil BHU3 OT
HYJs. AHOJHBIA TOK OYAET nynbcuposams — Te-
PHOAMYECKH YBEIHYMBATHCS M YMEHBINATHCS — C
YacTOTOM, paBHON YacTOTE W3MEHEHHUS HAMpsKe-
HUs BO30yxaeHus. ['paduk myabcanuii aHOTHOTO
TOKa, MMOBTOPSIOIIKI 11O CBoel popme rpaduk Ha-
MPSODKCHUST BO30YKICHHS, HAHECEH BIONb TOPH-
30HTAJBHOM OCH BpEMEHH t BIIPaBO OT XapaKTepH-
cruku. Yem Oombire BennunHa Ugng TEM B 00JIb-
HIAX Tpenesiax M3MEHseTCs aHOIHbIH TOK (cpas-
Hute Ha Gur. 6 Ung 1 |01 € Une 1 1,.2). Touka a
Ha XapaKTepUCTUKE, COOTBETCTBYIOIIAS CPEIHEMY
(HymeBOMY) 3HAYEHHIO HAIPSHKEHHS Ha CETKE M
BEJIMYMHE TOKA TOKOS B aHOJHOMN IEMH, HA3bIBA-
eTCs paboueli MouKol.
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dur. 6. MNMynbcupyloLee HaNpsXKeHne Ha ceTke
CO34aéT NynbCUPYIOLLMIA aHOOHbIV TOK.

Uro npou3oingT, ecnu B aHOJHYIO LENb JIaM-
el (ur. 7) Brmounts conporusienne R,? Uepes
Hero OyAeT mpOXOAWTh aHOJHBIN TOK |,, BcaeacT-
BHE Yero Ha HEM MOJYYMTCS MaJCHUE HAIpsDKe-
Husl Ug,, MyNbCcHUpPYIOIIEE C YaCTOTON HANPSHKEHUS
BO30YXZCHHUA W TOBTOPSIONIEE BCE H3MEHEHHUS
Toka. [lynmecupyromee HampsyKEHHE COCTOUT W3
JIBYX COCTAaBJISIOIINX. TIOCTOSHHOTO HAIpPSHKEHUS
Ugr- 1 repemenHOro HanpspkeHus Ug- ¢ aMIDIUTY-
1n0# Upe [Ipy mpaBuiibHO BBIOpAHHOHM BenWYHHE
R, amMmnnuTyna nepeMeHHON COCTaBIISIIOIIEH aHO-
HOTO HanpspkeHus U, B yCUITUTENAX HAPSHKSHUS
okasbiBaeTcsi Oomnpiie Upyg T. €. OCYLIeCTBISAETCS

106

YCHIICHHE TEPEMEHHOIo HampspkeHus. OTHole-
wue U, u U, Ha3eIBaeTCs kosgguyuenmom ycu-
JIeHUSI CXeMbl.

Ur UrR= UR~
=%‘+
t t t

dur. 7. Cxema ycuneHus.

Ecnu ycunenue, naBaemMoe OJIHOM JTaMIIOH, He-
JIOCTaTOYHO, TO YCHUJIEHHOE IEpBOM JIaMmoil Ha-
NpsKEHUE MTOAAI0T KO BTOPOiA jJaMIie, a OT BTOPOH
— K TpeTheil U T. J. Tak OCyIIecTBIsAETCS yCuie-
Hue cryneHsmu. Ha ¢ur. 8 mpuBeneHsl CHIBHO
VOPOIIEHHBIE CXEMBbl TPEXJIAMIIOBBIX YCUIIUTEICH!
BBEpXY — CXeMa YCHIIUTEIS Ha COMPOTUBIICHUSAX, a
BHHM3Y — Ha TpaHchopmaTopax.

Ycunumernb Ha connpomugneHusix

Bbixod

Rhazp
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Ycunumens Ha mpaHcghopmamopax

®ur. 8. YNpoLEHHbIE CXEMbI
TPEXNaMnoBbIX YCUNUTENEN.

Ha ¢wur. 9 nokazana takas ke XxapakTepUCTHKa
JIaMIibl, Kak 1 Ha Qur. 6, TonbKko 06e3 BepXHero u
HIDKHETO IUIaBHBIX HU3rMOO0B. DTO — MIEAIU3UPO-
BaHHas Xapaktepuctrka. CpaBHUTE MeXay coOOH
¢ur. 6 u pur. 9 u BB yBUANTE, K YEMY NIPUBOIUT
HaJIMyie M3rM00B Ha peajbHOW XapaKTEepPHUCTHKE.
OHu BBI3BIBAIOT B AHOAHOW LENMHM HCKAKEHHS



(hopMBI KPpHBOW yCHIICHHBIX KOJIEOAHUM, a 3TH HUC-
Ka)KeHUS HEeIOIyCTUMBI, B OCOOCHHOCTH, KOT/a
oHH Oousbmue. ['pOMKOTOBOPUTEINH, IPHUCOCIH-
HEHHBI K YCHIIUTEIO, paboTaroIeMy C UCKaxe-
HUSMH, BOCIPOW3BOAWUT XPHUIUIbIE 3BYKH, pedb
CTaHOBUTCSI HEpa30OPUMBOM, NEHHE — HEECTEeCT-
BEHHBIM U T. 1. Takue UCKaxeHUs, 00yCIOBICH-
HbIE KPUBOJMHEHHOCTHIO MM, KaK TPUHSATO TOBO-
pUTh, HEIMHEWHOCTBIO JIAMIIOBOM XapaKTEPUCTHU-
KM, Ha3bIBAIOTCA HenuHelinvimu. VIX COBEPILIEHHO
He OyJIeT, eclii XapaKTepUCTHKA CTPOTO JIMHEHHA!
31ech rpaduK KojaeOaHWi aHOAHOTO TOKA B TOY-
HOCTH TOBTOpPsieT rpaduk KoJeOaHWU HampsKe-
HUS Ha CETKE.
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@ur. 9. XapaktepucTtuika namnsol,
paboTatouien 6e3 NCKaKeHUM.

XapakTepUCTHKH OONBITUHCTBA YCHIIUTENb-
HBIX JIaMII B CBOEW cpejiHEeH 4acTH NpsIMOJIMHEH-
Hbl. HampammBaercss BBIBOJ. HCIIOJIB30BaTh HE
BCIO XapaKTEPHUCTUKY JIaMITbl BMECTE C M3THOaMH,
a TOJbKO €€ MPSAMOJIMHEHHBIA CpEeIHUIl y4acTOK
(¢our. 10).370 M30aBHUT yCHIICHHE OT HEIMHEHHBIX
HCKaxeHWH. YTOOBI A3TO OCYIIECTBHUTH, HAINpPsKe-
HUE Ha CETKE HE JIOJDKHO TPEBBIINIATh B CTOPOHY
oTpHUIaTeabHbIX 3HadeHnid —U¢; a B CTOPOHY TO-
JIOKUTENBHBIX 3HaueHud +Ug,. Bennuwmna aHop-
HOTO TOKa ITPH 3TOM OyZIEeT MEHITHCS B CY)KEHHBIX
npenenax: He oT l;=0m0 |, = |, (pur. 5), a or
laa 10 1,2 (pur. 10). B aTux mpenenax JammoBas
XapaKTePUCTUKAa TIOYTH COBEPIICHHO MPSIMOJIH-
HEMHa, UCKaXEHUI NOYTH HE MOJIYYUTCS, HO 3aTO
nmamna OyJIeT MCIOJIb30BaHa HE J0 MPECIIOB CBO-
WX BO3MOXKHOCTEH, €€ KO3(PUIMEHT MOIe3HOTO
nevicteus (K. T0. 1I.) OKa)XeTCsl HU3KKUM. B Tex ciy-
Yasx, KOrjJa HeoOXOAMMO TOJIYYHTbh HEHUCKaKEH-
HOE YCHJICHHE, C 3TUM OOCTOSTEIILCTBOM IPHXO-
JTUTCSI MUPHUTHCS.

K coxaneHuro, HEIMHEHHBIMH HCKAKECHUSIMHU
JICJIO HE OTPaHWYMBACTCsA. B MOMEHTHI, KOT/1a CeT-
Ka 3apsDKEHA IMOJIOKUTEIIBHO, OHA MPUTITUBACT K
cebe PIEKTPOHBI, OTHIMAas HEKOTOPOE MX KOJU4Ye-
CTBO OT OOIIIET0 MOTOKA, HAMIPABIEHHOTO K aHOY.
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Brnarogapst 5TOMy B LIeNTH CETKH BO3HUKAET CETOY-
HBI TOK. DTOT TOK, MPOXOJI Yepe3 BHYTPEHHEE
COMPOTUBJICHHE TOTO HCTOYHHKA TIEPEMEHHOTO
HamnpsDKEHUs, KOTOpoe MoaaéTes Ha CETKY, co37a-
€T Ha ITOM COMNpPOTHBICHWU TAaJleHUE HaIpshKe-
HUSL.

BenenctBue 3TOro HampsbkKeHHE Ha 3aXKHUMax
WCTOYHHKA, a 3HAYHT, U Ha CETKE JIaMIIbl YMEHb-
maercsa. Takoe yMeHbIIIEHEe TOIyJYaeTcs TeM 00-
Jiee PEe3KO BBIPAXKCHHBIM, YeM OOJIBIIC MOJIOKH-
TEJIhHOE HANPSDKEHHE Ha ceTKe. B pe3ynbTare npu
MOJIOKUTENBHBIX HMITyJIbCaX CETOYHOTO HaIps-
JKEHUSI MIMITYJIbCHI aHOJHOTO TOKa OYIyT yMEHB-
IICHHBIMH, T. €. OMATh TOSBISIOTCS UCKAKCHHS
dhopmel aHOTHOTO TOKA. M30aBUTHCS OT ATHX HC-
KaKEeHUIl MOXKHO: B TIPOIIECCE YCHJICHUS Hamps-
JKEHHE HA CETKE HUKOTJA HE JOJDKHO OBITH IMOJIO-
KUTEIFHBIM W JaXe JIydlle, €ClIH OHO BOOOIIe
HEMHOTO He jpoxoaut fo Hyns (¢pur. 11).Ero nHamo
BCEI/Ia TMOJICPKUBATh OTPHUIATCIHHBIM, U TOT/A
CETOYHOI'0 TOKa COBEPLICHHO He OyneT. JTo Tpe-
OoBaHme BeAET K emé OONBIIEMY COKpPAIICHUIO
JUIMHBI WUCTIONB3yeMOM YacTH XapaKTCPUCTUKH:
MpaBee JTMHUU Bl — TOKH CETKH, JIeBee JTUHUN AD
— HenuHelHble uckaxerns. Octaércs TONBKO He-
OOJBIION Y9aCTOK XapaKTEPUCTHKH, PH HCIIONb-
30BaHUM KOTOPOT'O MOXKHO TOJTHOCTHIO N30aBUTH-
CSl OT UCKKCHHUHU B JIaMIIC; K. II. JI. TIPU STOM CTa-
HOBUTCS €lI€ MEHBILIE.

®ur. 10. Kak ycTpaHUTb UCKaXeHust
npv yCUNEHUN.

Ho kak wucmons3oBaTh 3TOT yuacTok? Ecim k
CETKE MOJIBECTH JIUIIh HAMPSHKEHHE BO30YKICHHS
¢ aMmuTy 10 Upe, Kak Ha ¢ur. 7 u 9, To Hen3Oe-
’KE€H 3aX0J] B IpaBylo 00JacTh, B 00JJaCTh CETOY-
HBIX TOKOB. [ToaBeéM cHavama K CETKE MOCTOSIH-
HOe oTpuIlaTenbHoe Hanpspkenne Ug Takoit Beu-
YHHBI, YTOOBI pabodYasi TOYKA CMECTHIIACh BJIEBO
[0 XapaKTEPUCTHKE W OKa3ajgach Kak pa3 mocpe-
muHe ydactka MH (dur. 12). 3atem momaaum K
CEeTKE HaMpsDKCHHE BO30YXKICHUS C aMILUIUTYIOU
Umne
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®ur. 11. Kak ycTpaHUTb UCKaXKeHNS,
BHOCWMbIE HanMynem CeTOYHOro Toka.

3axo] B mpaBylo o0nacTb OyneT ycTpaHéH, ec-
mn BenmanHa Upe He mpeBbicuT Ug, T. €. ecin
Un<U . PaboTas ipu Takux yCIOBHSX, JTaMIla HE
OyZeT BHOCUTh MCKOKEHHUI. DTOT pekuM pabOTHI
JIAMTIBI TIOJTYYWIT Ha3BaHUE pedicuma Kiacca A umm
Kopode pexkuma A. bartapes, HanpspKeHHE KOTO-
pOii CMEIaeT 1Mo XapaKTEPUCTHKE PabOUyI0 TOUKY
a, Ha3BIBAETCH Oamapeell cmeweHus, a €€ Hanps-
xenune Uey — Hanpsioicenuem cmewenust.

Ia Iy
H5 15

$
3

dur. 12. Pabota namnel B pexume knacca A.

Cpenn [pyrux peXHMOB HH3KOYaCTOTHOTO
YCHJICHUS PKUM A — caMblii HEOKOHOMHYHBIN: Yy
HETO0 TOJBKO B OTACJBHBIX CIydYasix K. I. 1. JOCTHU-
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raet 30—35% BooOmie ObBacT 15-20%.Ho stor
PEXUM — CaMblid «UUCTBIN», PEKUM C HAUMEHBb-
IIUMHA UCKXKEHUSIMU. ETO MPUMEHSIOT TOBOJIBHO
4acTo, MPUIEM TJIABHBEIM 00pa30M B MaJIOMOIIIHBIX
YCHIUTENbHBIX cTymeHsx (mo 5-10em), B xoTo-
PBIX K. . . HE UMEET 0CO00 BaKHOTO 3HAYEHHUS.
Y yCHWIMTENBHBIX JaMIl C KPyTO OOpBIBAIOIICHCS
XapaKTEPUCTUKOW HIDKHUN W3THO CPaBHHUTEIHHO
kopoTkuii. IIpeHeOperas BHECCHHEM HE3HAYH-
TEJIHHBIX HETMHEHHBIX UCKKEHUH, HE O0HAPYKH-
BacMbIX TPU MPOCIYIIMBAHUUA 3BYKOBOW IIPO-
TpaMMBbl, MOXHO JIOMYCTHTH 00Jiee SKOHOMHYHOE
WCTIONIb30BAHKE JIAMITBI M BKITFOUUTHh HYDKHUH W3-
ru0 B paboumii ydyactok MH XapaKTepUCTUKU
(dur. 13). Takoit pexuM JaMIIBI €€ COXPaHSIET
3a co0oif Ha3BaHue pexxuMa A.

dur. 13. PaboTa namnbl B pexume
knacca A ¢ Ucnonb3oBaHUEM
HWKHEro 3arnba xapakTepuCTUKM.

B y4eOHMKax BCTpedaeTcs Takoe OlpesesieHue
yCUJICHHUS pexuMa A: 3TO — PEKHUM, IPH KOTOPOM
nammna paboTtaer 0e3 OTceukH aHOJHOro Toka. Ha
¢ur. 14 mokazaHo, YTO TaKOE omceuKd. AMILIATY-
na HanpspkeHus: Bo30yxaeHns: Upy,c HACTOBKO Be-
JIMKa, YTO B TeUEHHE HEKOTOPOH YacTW mepuona
W3MEHEHHS 3TOTO HATPSDKEHUSI JIaMIla COBEPIICH-
HO “3ammpaercs’, TOK depe3 JIaMITy IpeKpaliaet-
csi. HmxHaue yacTu cuHycouasl MyJbcaluii aHoMI-
HOT'O TOKa HE BOCIIPOU3BOJIATCS M KakK ObI OTCEKa-
I0TCA — OTCIO[]a U Ha3BaHHe “oTcedka’. OTceuka
MOXET OBITh HE TOJNBKO CHH3Y, HO U CBEpXY
(“BepxHsst oTceuka”, cm. ¢wur. 21), xorna Hau-
OoJplllee 3HAYEHUE aHOJHOTO TOKa JOJDKHO OBLIO
OBl IPEBBICUTH TOK HACKHILICHUS JIAMITHI.

Urtak, pexxum A — pexxuM ycuieHus 0e3 orced-
Ki. PyKOBOJCTBYSCh STHM ONpEICICHUEM, MBI
MOJKEM OTHECTH K 3TOMY PEXHMY TPOIIECCHI, Tpa-
¢uuecku npexactapiaeHHble Ha Gur. 6 @pu Ung),
¢wur. 9 (roxe mpu Une), dur. 11 u 13. Ho ecnu



CUHUTATh, YTO PEKUM A — pexkuM 0e3 MCKaKCHHUIH,
TO TaKOMY YCJIOBHIO YJIOBIETBOPSET B TIOJHOW
Mepe JIMIIb TPOoIecC, MPEICTABICHHBIA Ha
¢ur. 12.
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[IInpokoe pacrpocTpaHEHHE TOMYUIHIA JIBYX-
TaKTHAs CXeMa YCHWJIMTENs, paboTaromero B pe-
xume A. B oTol cxeme HcIonbp30BaHa HE OHA, a
JIBE€ OJWHAKOBBbIE JaMmmbl. Hampspkenue Bo30yx-
JEHUs oAaéTesl TaK, YTO KOTJa OJHA CeTKa 3aps-
’KaeTcs MOJOKUTENBHO, APyTast 3apshKaeTcsl OTpH-
naTenbHo. bmaromapst 3ToMy Bo3pacTaHUE aHOA-
HOTO TOKa OJHOMW JIaMITbI CONPOBOXKIAETCS OJHO-
BPEMECHHBIM yMCHBIICHHEM TOKa JIPYyrod JaMIbl.
3TO ropasmo jerde MpeicTaBUTh, €CIU OIHY Xa-
PaKTEpUCTUKY PACHOIOKUTH B IEPEBEPHYTOM BH-
e IO IPYTOM: cpa3y CTAHOBHUTCS MOHATHBIM, KaK
Harnpsokenue Une (“packadka”) neiicTByeT Ha TOKH
B sammnax (¢ur. 15). B pesynbrare nepeMeHHbIC
HAINpsDKCHUS], BO3HUKAIOIIME Ha JIBYX ITOJOBUHKAX
MIepBUYHOM OOMOTKH TpaHcpopMmaTopa, CKIambI-
BAIOTCSl U Ha BCE OOMOTKE MOJY4aeTcsl pe3ylib-
THpYIOIIee NMePEeMEHHOE HAIpsHKEHUE YIBOCHHOMN
BeW4HUHEL, T. €. Una = UnatUma.
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®ur. 15. Kak paboTaeT gByxTakTHasi cxema.

JIByxTakTHass cxema paboraeT ©Ooyiee 3KOHO-
MUYHO M C MEHBIIUMM HEJIMHEHHBIMH MCKaxe-
HUSIMM, YeM OJlHOTaKkTHas. Yalre Bcero 3ta cxema
NPUMEHSCTCSI B OKOHEYHBIX (BBIXOIHBIX) CTyIIe-
HSIX ycunuTeneil cpeqHel 1 00IbIIONH MOIIIHOCTH.

PaccMoTpuM Takoil ciydaid: Ha CETKY JiaMIIbl
nofgano HanpsbkeHue cmemmeHns Uy = U 54, Tem
caMbIM pabodasi TOYKa CMELIeHa HA CaMblil HH3

xapakTtepuctuku. Jlamna “3amepra”’, e€ aHOAHBIN
TOK B MOMEHT IIOKOSI paBeH Hyio. Eciu B Takux
YCIOBHSIX K JIaMI€ TMOIBECTH HAIpPSHKEHHE BO3-
Oyxaenus ¢ aMmuTyg0oi Upe, TO B aHOJHOH Lenu
MOSABATCS. UMITYJILCBI TOKa B (OpMe “TIOJTOBHHOK
MepUOIOB” ¢ MaKCUMAJTLHBIM 3HAYCHUEM |, 140c-
Wnaue roBopsi, KpuBasi yCUIMBAEMBIX KOJeOaHHH
UCKa3UTCA 10 HEY3HAaBAEMOCTH. CPEXKeTcsl BCs e€
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HWKHss moioBruHa (¢ur. 16). Takoit pexxum mo-
JKET TIOKAa3aThCsl COBEPINCHHO HEMPUTOIHBIM IS
la

2

#24s Pabouas

dur. 16. Pabota namnel, korga padoyas
TOYKa COBMHYTA B HAYano XapakTepuUCTUKN.
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HU3KOYACTOTHOTO YCHWIICHHS — CIIMIIKOM YK€ Be-
JIUKYU UCKakeHHs. Ho momoxaém nenatb 3TOT BbI-
BOJI O HETIPUT'OJJHOCTH.

Cnopsimum 'y xapaktepuctuku (dur. 16) Humk-
HUI U3ru0, MPEeBpaTHM PEaTbHYIO XapaKTEePUCTH-
Ky B HJCATM3NPOBAHHYIO, COBEPIICHHO TPSMOJIH-
Heiinylo (¢ur. 17). HenuneiiHble HCKaKCHUS
BCJIEJICTBHE HAIIMYUSI HUXKHETO M3rnda MmpomajyT,
HO OCTaHETCs cpe3 TOJIOBHHBI KPUBOW YCHIIMBaE-
MBbIX Konebanuii. Ecu Ob1 yaanaock 3TOT HegocTa-
TOK YCTPaHHTh HJIM KOMIICHCHPOBATh, TaKOi pe-
KUM MOKHO OBUIO OBl MCIIONB30BATh I HHU3KO-
gacToTHOrO ycuijeHus. OH BBITOJEH: B MOMEHTHI
nays, Korja HampsbKeHHe BO30YXKIEeHUS He MoAa-
€T, namria 3amnepTa u He MOTPeOIIseT TOK OT HC-
TOYHHMKA aHOJIHOTO HampsbkeHus. Ho kak yctpa-
HUTHb WJIM KOMIICHCHPOBAaTb CPE3aHHE MOJIOBUHBI
KpHUBO#?
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our. 17. PaboTa namnbl ¢ NOMHOMK OTCEYKON.

Bo3bpMméM HE oAHY NaMmily, a JBe, U 3aCTaBUM
WX paboTaTh TOMEPEMEHHO: OAHY — OT OJHOTO
MOJTyTIepHOja HANIPSDKEHUST BO30OYXKACHUSA, a PY-
T'YI0 — OT JPYToro, ciexyromero 3a nepssiM. Kor-
Ja OJHA Jamma OyIeT «OTHUPAThCA», Apyras B
STOT MOMEHT HAYHET <GalUPaThCSI», U HA00OPOT.
Kaxnas mamma B oTAensHOCTH OyAeT BOCIPOM3-
BOJWTH CBOIO TOJIOBHHY KPHBOW, @ COBMECTHBIM
WX JIeHCTBUEM Oy/IeT BOCIIPOU3BEICHA MOTHOCTHIO
Bcsl KpuBasi. Mckaxxenue yctpanutcs. Ho xak ais
3TOTO COCTUHHUTH JIAMITBI?
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Koneuno, mo AByXTakTHOW cxeme, wu300pa-
xEHHOM Ha ¢ur. 15. ToabpKko Ha CeTKy KaxIou U3
JlaMI B 3TOM cxeme MPUAETCS MOoJaTh HANPsHKEHUE
cmerenus Uy = Ug ,on. [Toka HampsbkeHME BO30Y-
XKJIEHUs He oAaéTcsi, 00e JaMITbl «3anepThl» U UX
aHOAHBIC TOKH paBHBI Hymo. Ho BOT momaHo Ha-
npsDKEHHE BO30YXIEHHS W JIaMIbl MOOYEpETHO
HAYMHAIOT  «OTIHPATHCSA» M <3BalupaThes»
(¢our. 18),pabotast UMITyIbCAMH, TOTYKAMH.

Ecnm  XapakTepuCTHKM JIaMI  COBEPILICHHO
HPSMOJIMHENHBI, TAMIBI B TOYHOCTH OAWHAKOBHI U



OTCEYKH y Ka)X/I0H M3 HUX BHIOpPAHBI MPABHIIBHO,
TO UCKaXEHHUM HE MOJydaeTrcsi COBeplIeHHO. Ta-
KOW peXHUM YCHJICHHUS, IPUMEHSICMBIN TOJIBKO IS
JIBYXTaKTHBIX CXEM, TIOIYYHJI Ha3BaHHE WJICallb-
HOTO pedicuma B.

Ho B peansHOM pexume B, ¢ peanpHBIME Xa-
paKTEepPUCTUKAMHU, HEU30C)KHBI HEIWHCHHBIC WC-
Ka)KCHHSI M3-3a HIDKHETO M3ruda. ITo W 3aCTaBlis-
€T BO MHOTHX CITy4asX OTKa3bIBaThCS OT HCIIOJNb-

T T T T T

30BaHMs pexkuma B, BooOme Hambojiee KOHO-
MHUYHOTO W3 BCEX PEKHMOB HHU3KOYaCTOTHOTO
ycuneHus. Kakol ke peuM HH3KOYACTOTHOTO
YCHJICHUS MOXKET OBITh PEKOMEHIOBaH?

PexxuM A, Kak MBI Teriepb 3HaeM, MaJIO SKOHO-
MHUYEH, U €ro NMPUMEHEHUE B MOIIHBIX YCHIIUTE-
JIIX HE Bcerja ornpapabiBaetcs. OH XOPOII TOJIBKO
JUIsT MaJIOMOITHBIX cTyreHeil. Ciay4an HCIoib30-
BaHUsI peskuMa B Taxoke orpaHUYeHBI.
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dur. 18. PaboTa ABYXTaKTHOW CXeMbl B pexume knacca B.

Ho ecth pexum, 3aHMMAIOMIUA MTPOMEXKYTOYU-
HOE TOJIOKECHHE Mexay pexumamu A u B, —at0
pearcum AB. OmHaKo, TIpexIe YeM 03HAKOMHUTHCS
C HUM, YKaXK€M Ha TPUHATOE MOAPA3JEIICHUE CY-
MIECTBYIONINX PEKUMOB ycwieHus. Ecnu B mpo-
I[eCCe YCWICHUS IMOJIy4aeTcs 3aX0/ B 001acTh ce-
TOYHBIX TOKOB, B TIPaByI0 00JIacTh, TO K 0003HA-
YCHHIO PEeKUMa MPHUOABIACTCS UHIEKC 2, CITH JKe
paboTa pou3BOAUTCS 0€3 TOKOB CETKH — WHJICKC
1. Tak pasnmmyator pexxumsl B u B, (¢pur. 19),
pexumbl AB; 1 AB,. O6o3nauenus A; u A, Tod-
TH HE BCTPEUAIOTCS. PSKUM A — pEeKUM COBep-
IeHHO 0e3 MCKaKeHWH, a 3Ha4uT, U 0e3 TOKOB
cetku. [Ipocto — pexxnm A.

Teneprs o3HakoMumcs ¢ pexxumoMm AB. B stom
pexuMe, Kak u B pexxume B, mamnbl paboTaroT ¢
OTCEYKOW aHOMHOTO TOKa, HO pabodas TOYKa Ha
XapaKTEepPUCTUKE HAXOAWTCS MPaBEe W BHIIIE, YeM
B pexxuMe B. B MOMEHTHI ay3 TOKHM 4Yepe3 JaMIIbl
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HE MPEKpPaIIarTcs, XOTsi OHU U HeBeNUKU (l5; H
la2). [Tonoxenune padoueii Touku PT (pur. 20) om-
penensieTcsl TaKUM YCIOBUEM: Pe3yJIbTHPYIOIIAs
xapaktepuctuka AHBI’ namm, paboTralomux B
JIBYXTAKTHOU cxeMe (i OJTHOTAKTHBIX CXEM pe-
*uM AB BoOOIIIEe HEMPHUTO/ICH), OJIKHA OBITH KaK
MOXHO TIpSMOJIHEHHee. B To e Bpems TOKH |y
U |5 JKenaTtenbHO UMETh MANbIMH, MOCKOJBKY HX
BEIMYMHA B 3HAYMTEIHHON CTEHICHH OIpeaeisacT
K. II. JI. DTUM YCIIOBHSIM YOBJIETBOPSIET MOJIOXKE-
Hue paboueit Touku PT, ykazanHoe Ha ¢ur. 20.
Pexxum AB, Gomnee SKOHOMUYHBIM, YeM PEXHUM
AB, (k. . 1. B pesxume AB, mocturaer 65%, To-
raa kak B pexxume AB, mums 50%); o npumeHs-
ercsi B CTYNEHsX OoybInoW MomHocTH (Oonee
1006m). B crynensx cpenHeir MomHOCTH (10
1006m) pexomeHmyeTCA MPUMEHATH pexum AB;.
Hckaxenns B pexxnme AB, 3ameTrHo Oosbiiue,
4yeM B pexxume AB;.
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®ur. 20. PaboTa ABYXTaKTHOM CXeMbl B pexxume knacca AB.

Hakownerl, u3BecteH emg OfMH PEXUM YCHIIE-
Hus — pescum C. OH XapakTepeH TeM, 9To pabo-
Yas TOYKa B 3TOM PEKUME yCTaHABIMBACTCS Ha
OCH CETOYHBIX HAIPSDKEHUH JIeBee TOYKHU ‘“3arm-
panus’ jmammbl. Ha ceTky mammbel momaéres oTpuH-
nareiapHOe HampspkeHue cmemenns U o>U. .., B
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MOMEHTEHI Tay3 Jamia “3amepra”’, ¥ OHa “OTmHpa-
€TCs” TOJBKO JJIS TOTO, YTOOBI MPOMYCTUTEH KpaT-
KOBPEMCHHBII HMMITYJIC TOKa, IUISIIUNACS MCHEe
mosioBUHB! nepuoga. O0baHO Uy 1m0 aObCcomroT-
HOMy 3HadeHHio Ooibmie Ugy, BCICACTBHE YETO
OCYIIECTBIISIETCSl 3aX0Jl B 00JaCTh CETOYHBIX TO-



KOB M JIa)K€ MMEET MECTO BEpXHss oTceuka (Kak
mokazano Ha ¢ur. 21 mim Unye). Wckakenus B
pexxume C HACTOMBKO BEJTHKH, YTO STOT PEKHUM
HETPUTOJICH [T HU3KOYaCTOTHOTO ycuieHus. Ho
OH HamboJiee YKOHOMHYEH M3 BCEX PEKUMOB BO-
obme (k. m. a. goxoxuT mo 75—80 %)u mosromy
MPUMEHSIETCS JJIs1 YCUJICHHS BBICOKOYACTOTHBIX
KOJIecOaHW B paaMOIEepeNaronX YCTPOUCTBAX,
rJic HeMMHEHHbIE HMCKaXXECHUS HE HMEIOT TaKOro
3HAYCHUS, KaK B TEXHUKE HH3KOYACTOTHOTO YCH-
JICHHS.
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®ur. 21. Pabota namnel B pexume knacca C.

JIutepatypa
Knueu

@. JI. JIeBuH30H-ANEKCaHIPOB, C. JI. JlaBb110B,
U. I1. XKepebuos, Paguorexnnka (yueOHHK cepikaHTa-
ces3ucra), Boenusnar, 1949.

C. Kun, A3byka pamuorexuuku (MaccoBas paano-
oubnunoreka). l'oconepronsmar, 1949.

WN. II. XXepebuoB, PannorexHuka,
1953.

VueOHo-Harusaaele mocobus (MaccoBas paiuo-
oubnaunoreka), loconepronsmar, 1949.

OnmcaHbl IKCHOHATHI /- Bcecor3Hoil paauoBkI-
CTaBKHU. JIEMOHCTPAI[OHHBIC CXEMBI C 3JICKTPOHHBIMU
JIAaMITaMU KOHCTPYKTOPCKOW rpynibl JIeHHHrpaackoro
paauokiiyba W JIEMOHCTpAIMOHHBIC MOCOOWsS MO pa-
nmuonamiam A. I'. BopoOnéBa.

VYuebHo-Harmsiiable  mocobust (MaccoBast pajuo-
oubnunoreka), loconepronsmar, 1950.

Onmcansl IKCHOHATHI 8- BCecoro3Ho# paauoBhI-
CTaBKH.

A. X. SIko6coH, Pagnonamna, Ceaseusnar, 1951.

CBs3pM31aT,

Cmamou

C. D. Xaiikun, Kak ycrpoena u pabotaer pamuo-
nammna, «Pangno», 1951 Ne 4.

E. JleButuH, JIByxdnekTtpoaHble jamiibl, «Panno»,
1953, Ne 7.

E. JleButuH, TpéxanexkTponausie namimbl, «Pamuo»,
1953,Ne 8.

E. JleButuH, MHOrosaeKTpoaHbIE JaMIbl, «Paano»,
1953,N\e 9.
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I'JTABA BOCBMAS
NCTOYHUKU ITMTAHMA

X

1
["'anpBaHMYECKUE PJIEMEHTHI

lanpBaHWYeCKHE 3JIEMEHTHI BHIPA0ATHIBAIOT
ANIEKTPUIECKYIO PHEPTHIO 32 CUET MPOUCXOISIIUX
B HUX XMMHUYECKUX peakuuil. Kaxapiii raapBaHu-
YECKUI DIIEMEHT COCTOUT U3 JIBYX MPOBOHUKOB —
91eKmMpoO08, IOTPYKEHHBIX B 4€KMPOIUN, BCTY-
MaloMUHd B XUMHYECKYIO PEaKIMI0O C OJHHM U3
a5IeKTpoioB. [Ipu MOTpeOICHUH OT dIIEMEHTa TOKa
3TOT 3MEKTPO/ (0OBIYHO IIMHKOBBIN) PacTBOPSCTCS
B DIICKTPOITUTE.

ITo xapakTepy BJIEKTPOJIUTAa 3IEMEHTHI pa3je-
JITIOTCS HAa TPU TPYMIBL. C JKUAJIKUAM DJICKTPOIIHU-
TOM, C 3aryIIEHHBIM KeJeoOpa3HbIM AJICKTPOIIHU-
TOM (TaK Ha3BIBAEMBIE «CYXHE» DJIIEMEHTHI) U BO-
NoHaIWBHBIE. [IepBhIX J1Ba THUTIA BBITYCKAIOTCS T'O-
TOBBIMA K HEMEIJICHHOMY JCHCTBUIO, JICMCHTHI
TPETHETO THUIA JOJDKHBI OBITH TIepen yrmoTpeodie-
HUEM 3aJTUTHI BOJIOHM, TaK KaK OHH COJIEPXKAT JJICK-
TPOJUT B CyXOM BHUjE. BONBIIMHCTBO BHIMyCKae-
MBIX 3JICMEHTOB IMPUHAUICKUT K KATETOPUU CY-
xux (ur. 1).

[Tpu paboTe 37MeMEHTa B €r0 3JICKTPOJIUTE BBI-
JISNISIOTCS Ta3bl, KOTOPhIC TOKPBHIBAIOT TOJIOMKH-
TEJNBHBIA 3JIEKTPOJ] HEMPOBOJSAIIAM CJIOEM, TIpe-
IIATCTBYIOIAM paboTe dJIeMEHTa. JTO SBICHHE
Ha3bIBaeTCs nonApusayueti. JIns ycTpaHEeHUs sB-
JICHHsI TIOJIIPH3AalM BO MHOTHE JJIEMEHTHI BBO-
JSITCSL IETIOJSIPU3aTOPhl — BEIIECTBA, TOTJIONIA0-
M€ BBIIEISIOIINECS Ta3bl, HAPUMED BYOKHUCH
MapraHia, OKUCh MeJu U Jp. B aieMeHTax ¢ BO3-
nyrHo nenonspuszanueit (BI) nemomspuzatopom
SIBIISICTCS. KUCJIOPOJ, BO3/yXa, U MIPUTOKA KOTO-
pOTO B DIIEMEHTE UMECIOTCSI CIICIUAIBHBIC «IbIXa-
TEJNBHBIC» OTBEPCTHS.

1
Ilo Pa3HbIM UCTOYHHUKAM.

XXXX X
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PaboTa ranmpbBaHMYECKOTO BJIEMEHTa TEOPETH-
YECKU MPEKpaIlaeTcs Mo M3PacXOJOBaHUU BCETO
AIIEKTPOJIa, PACTBOPSIONIErocs B aekTpoiute. Ho
MPaKTUYECKH 3IIEMEHTHI NIepecTaloT padboTaTh He-
CKOJIBKO paHbIlie, OOBIYHO HM3-32 BBICHIXAHHS HIH
HCTOIICHUS DJIEKTPOJIUTA U JICTIONSIPH3aTOpa.

Cnol
CMOJIKU

MeOdHbIl

CmeknsiHHas ]| o6oouka
mpybka § NKapmoHHas
Hunk Kpbilika
Bnekmponum
L___YeonbHasa

Lenonspusa- nanoyka

UUOHHas

macca

dur. 1. Pa3pes cyxoro anemeHTa.

lanbBaHMYECKUE AIIEMEHTHI XapaKTePU3YIOTCA
SJIEKTPOJBIKYIIIENH CHWIOW M DJIEKTPUYECKON EM-
KOCTBIO.

Onexmpoosudicywas cuna (3. 1. C.) snemenma
€CTh Pa3HOCTh MOTEHINAJIOB, U3MEPECHHAS MEXKIY
€ro 3JIEKTPOoAaMHU MPU Pa30MKHYTOM BHEIIHEH 1ie-
nu. Mcnonp30BaTh MONMHOCTHIO 3. [. C. JIEMEHTa
HEJb3s, TaK KaK KaXKIbIi 3JIEMEHT 00J1a/1aeT OTHO-
CUTENHFHO OOIBIINM GHYMPEHHUM CONPOMUBTIEHU-
em. IIpu paboTe ameMeHTa, T. €. KOT1a OH 1aéT TOK
I, ero 3. 1. c. pacnpenenseTcs MEXAy BHEITHUM
Harpy304YHBIM COTPOTHBICHHEM R M BHYTPEHHUM
I' TIPOTIOPIIMOHABHO WX BETMIHHAM:

E =ler+lR.

Benmnuuna ler mpepcraBiseT maaeHWe Hamps-
JKEHUSI BHYTPH DJIEMEHTa, a BennuuHa |*R — maze-



HUE HANpSHKEHWS Ha CONPOTHUBICHUH HArPy3KH.
Bemnuuna |*R HaswBaetcs pabouum nanpsoicenu-
eM 2leMeHma WU TIPOCTO HANpsdCeHueMm je-
menma. VI3 cCka3aHHOTO CIIEAYET, UTO HAIPSHKCHUE
JJIEeMEHTa MEHBIIIE €ro 3. . C. U He SBISIETCS Be-
JTUYAHON MOCTOSAHHONW. OHO 3aBHCHT OT BETTMUHHBI
MOTPeOIAEMOro OT JIEMEHTa TOKA: 4eM OOJIbIIe
MTOTPEOIAEMBI OT JIEMEHTa TOK, TEM OOJIBIIE TTa-
JEHHE HaNpsHKEHWs BHYTPH OJJIEMEHTAa U TeM
MEHBIIIE ero pabouee HaIPSHKCHUE.

BHyTpeHHEe COpOTUBIICHNE TaKXKe HE OCTAET-
Csl TIOCTOSTHHBIM; OHO BO3PACTaeT C yBEITUYCHHUEM
MOTPeOIAEMOro OT IEMEHTa TOKA U YBEIINYHBA-
eTCsl 1o Mepe paboThl AneMeHTa. BHyTpeHHEee co-
MPOTUBJICHHE DIIEMEHTOB PAa3MYHBIX THIIOB He-
OJIMHAKOBO. Y 3JEMEHTOB K€ KaXJO0TO JaHHOTO
TUTIA OHO 3aBHCUT OT BEJUYMHBI DJICMCHTA. YeM
Ooypile pa3Mepbl dJIEMEHTa, TeM MEHBIIE ero
BHYTpEHHEE COMPOTHUBIICHHWE U TeM OONBIINI TOK
MOXKHO OT HEro NOJay4uTh. BemuuwHa 3. 1. c. OT
pa3MepoB 3JIEMEHTa HE 3aBUCHUT; OHA TIPUCYIIA
JJIEMEHTY AAHHOTO THIIA M B 3aBHCHMOCTH OT XH-
MHYECKOTO COCTaBa BXOJSIIUX B JJIEMEHT Be-
IIECTB MOXKET JIUIIh HE3HAYUTEIHHO OTKIIOHSTHCS
OT CBOEN HOPMaJIbHOMN BETUYUHBI.

Onexmpuueckoil EMKocmvio WU TMPOCTO EMKO-
CMbI0 2ANbEAHUUECKO20 DIeMeHMA HA3bIBaeTCI TO
KOJIMYECTBO DIICKTPUYECTBA, KOTOPOE OH CIOCO-
OeH OTHaTh BO BHEIIHIOI IEMb B TEUEHHE BCETO
BpeMeHH paspsaga. Emkocts Q usMepsercs B aMm-
nep-yacax (au) ¥ ompeensieTcss myTéM MepeMHO-
JKEHHsI BEJIMYMHBI TOKa | B ammepax, JaBaeMoro
JJIeMEHTOM, Ha Bpems { B Hacax, B TeUe€HHE KOTO-
POTO 3IEMEHT pa3psiKacs, T. €.

Q=let.

EMKOCTB »JleMEHTa 3aBHCUT OT €ro pa3Mepos,
MaTepraia 3JeKTPOJOB, KOJUYECTBA M XHMHUe-
CKOTO COCTaBa J3JIEKTPOJINTA M JEMOAPHU3aTOpa.
Uewm Ooutbliie pa3Mephl 3JIEMEHTa, TeM OOJIBIIE eTo
€MKOCTh. TeopeTuuecku EMKOCTh 3JIEMEHTa Ompe-
JIeNIAeTCsl KOJTMYEeCTBOM BEIIeCTBAa PacTBOPSIOIIe-
rocst 3JEKTPoa.

[IpakTuuecku moiaHas TeopeTudeckas EMKOCTb
3JIEMEHTa HE HCIIOJIb3YeTCs, TaK KaKk OOBIYHO 3JIe-
MEHT CTaHOBHUTCS HEPabOTOCIOCOOHBIM, KOT/a
M3pPacXOAyeTCsl MPUMEPHO JUIIb TOJOBHUHA €ro
pacTBOpuMOro 3nekTpona. Camopaspsia u Apyrue
MOOOYHbIE SBIICHUS JOMOJHUTENHHO CHIXKAIOT
E€MKOCTb aneMeHTa. Kpome Toro, BennuuHa EMKO-
CTH DJIEMEHTa 3aBUCHT OT BEIHYMHBI Pa3psSAHOTO
Toka. [Ipu cmabom pa3psiiHOM TOKE 3JIEMEHTHI OT-
JAIOT OOJBIIYI0 EMKOCTh, YEM TPH Pa3psIe CHIb-
HBIM TOKOM.

B 3aBojckoMm macmopre Kaxaoro 3JeMeHTa
YKa3bIBaeTCsl BEIMYMHA COMPOTHBICHUS HArpys-
KM, peKOMEHAyeMas JUisl JAHHOTO dJeMEHTa. Diie-
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MEHT JOJDKeH MMETh CBOIO JTHKETHYIO EMKOCTBH
MIpH pa3psizie Ha TaKylo HArpy3Ky 0 HampsHKeHUS
0,7s.

B ycnoBusax mutaHus JiaMin OaTapeHdHBIX MPH-
E€MHHUKOB JJIEMEHT MOXXHO DPa3psIuTh JHUIIb 0
Hanpspkenus 0,9 ¢, BCIEACTBHE YEr0 HUCIOJb3YET-
Csl JUIIb OKOJIO IOJIOBHHBI €MKOCTH JIIEMEHTA.
Jns yBenu4eHUsT MCIOJIb30BaHUS E€MKOCTU 3Jie-
MEHTOB NPU MUTAHWH JIAMII C IByXBOJIHTOBBIM Ha-
KaJIoOM pa3psOKEHHBIE 3JIEMEHTHI Ielecoo0pa3Ho
COCUHUTh TIO JIBa TapaJUICIIbHO W TOCJIE0Ba-
TEJIHHO C HUMH BKIIOYATh OJUH CBEXHI DIIEMEHT.
[Ipu GonpiioM pa3psAHOM TOKE JABE WIA TPH Ta-
KHE BETBU COCJIUHSIOT MapaJICIbHO, KaK IOKa3a-
HO Ha ¢ur. 2. [logoO0HBIM KOMOUHHPOBaHHEM
AJIEMEHTOB MOKHO 3HAYUTEIHLHO TMOBBICUTH KO3(-
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lMpucoeduHsemcsi K MPUEMHUKY

odur. 2. Cxema BKITHOYEHUS IFIEMEHTOB,
nossonsouas 6onee NoONHO UCNONbL30BaTb
MUX EMKOCTb.

Cnemyer 3aMeTWUTh TaKkKe, 4YTO OTIaBaeMas
JJIEMEHTOM EMKOCTh HECKOJIBKO YBEIHYMBAETCH,
€CJI pa3ps]] MPOUCXOANUT P KOMHATHOU TeMIIe-
paType, ¥ YMEHbBIIAETCS TIPH pa3psiie B YCIOBUSIX
HU3KOU TeMIlepaTypbl, Hal[puMep Ha MOpO3e.

1
Yto Takoe amrep-yac

Ammep-yac (CokpaméHHoe 0003HaYCHHE ay)
SIBJISIETCS CIUHUIICH WM3MEPEHHs 3JIEKTPUUECKON
EMKOCTH TaJbBaHUYECKOTO DJIEMEHTa WM aKKy-
MYyJISITOPA.

Yto ke MpeacTaBIsAeT COOO0M 3Ta eIMHUIA H3-
MEPEHHUS U TI0YEMY OHA TaK Ha3bIBACTCA?

1
Ilo Pa3HbIM UCTOYHHUKAM.



Ammep (cokpaméHHoe o0OO3Ha4YeHHE ), Kak
W3BECTHO, SIBJICTCS CIUHHICH WU3MEPEHHS CHIIBI
ANIEKTPUYECKOTO TOKa. [0 JMEKTPUUYCCKUM TO-
KOM TO/Ipa3yMeBaeTCsl IBMIKCHUE DJICKTPHUCCTBA
(ymopsimoyeHHOE ABIIKEHHE DIIEKTPOHOB) IO IIPO-
BOJNHUKY. YeMm Oomblliee KOJIUYECTBO DIIEKTpUYC-
CTBa MPOTEKAET Yepe3 MOMEePEeYHOe CEUCHUE Ipo-
BOJIHUKA B CEKYHIIy, TeM OOJIbIIEe TOK B MPOBOJI-
HuKe. J)1s i3MepeHust KOTMYecTBa MIEKTPHIECTBA
UMEeTCs CTelHanbHas eAMHUIA — KyJIoH (CoKpa-
méHHoe o0o3HaueHue x). OOUH KYJIOH COIEPKUT
BITOJTHE OMpEENEHHOE KOINYECTBO JJIEKTPHUECT-
Ba. Eciin uepes momnepedHoe ceYeHue MPOBOIHUKA
MPOTEKAET B OJJHY CEKYHIY OJMH KYJOH JJICKTPH-
YecTBa, TO BEJMYMHA TOKA B OTOM IPOBOJIHUKE
paBHa ogHOMY ammepy. CienoBaTelbHO, MO BEI-
YMHE TOKAa MOYHO JIETKO OMPEIENIUTh, KaKoe KO-
JUYECTBO DJIEKTPUYECTBA MPOTEKIO MO MPOBOJ-
HUKY B TEUCHHUE JIIOOOTO BPEMEHH.

Ecmu npu Toke B 1 g B KaXayr0 CEKyHIY Mpo-
TEKaeT 4epe3 MPOBOAHUK 1k DIIEKTpUUECTBA, TO B
TeueHrne 1 MHH. TIPH TOM K€ TOKe OyaeT mpoTe-
kath 60x (1xk*x60cek.), a B Teuenue 1 waca —
3 600x. Takum 0Opa3oM, MBI MOXKEM CKa3aTh, YTO
1 amnep-yac paBen 60 ammnep-mMunyTaM, win 3 600
amnep-cekyHaam, win 3 600kynoHam.

Kak BHIHM, DIEKTPUYECKYIO EMKOCTH MOMHO
ObUTO OBl BBIpAXATh W B KyJOHAX, HO KYJIOH SIB-
JIIeTCS OYCHBb HEOOBINON CIUHHUIIEH W ITOATOMY
€0 HEYJI00HO MOJb30BAThCS HA TPAKTHKE: MpHU-
IIJTIOCH OBl UIMETh JIENO C OUYCHB OOJBIIUMH YUCIIO-
BBIMHU BBIPOKCHHSIMHU.

ITosToMy N1 TpaKTUYECKUX M3MEPEHUH 3JIeK-
TpUYeCKOH EMKOCTH TpHHATA Oojee KpyrHas
eIMHUIIA — aMIiep-yac. B 3THX eJIMHUIax Bcerna
BBIpaXkaeTcss EMKOCTh TallbBAHUYECKUX JICMEHTOB
1 aKKyMYJISITOPOB.

Y100CTBO MOJB30BAHUS aMIIepP-4acoM B Kaue-
CTBE €IMHUIBI U3MEPEHUS DIIEKTPUUECKOU EMKO-
CTH 3aKJIIOUaeTcs emé U B TOM, YTO MPOCTHIM Iie-
PEMHOXXEHHEM BEIUYHMHBI Pa3psAIHOTO TOka (BbI-
pakeHHOI B aMIlepax) Ha BpeMms paspsiaa (BbIpa-
’KEHHOE B Yacax) cpa3y ONpeeieTCs] KOJIUIECTBO
OTJaHHOTO 3JICMEHTOM JJeKTpuuecTBa. Jlomyc-
THM, YTO 3JIEMEHT pa3psbkaics B Teuenrne 100yac.
tokoM B 0,1a. CremoBaTenbHO, 32 3TO BpeMs
SJIEMEHT OT/JAJT KOJMMYECTBO DICKTPHUYECTBA, COOT-
BercTByromee éMkocty 0,1x100 = 1Qu. Tak mbI
BCETJla MOXKEM TOJICUUTATh, KaKylo EMKOCTh OT-
JIaJT JICMEHT, MTUTABIIHHA JTaMIIBl PAIHOTPUEMHNKA
B IIPOJIOJKEHUE BCETO BPEMEHHU CBOCH PabOTHI.

Y panunomrobuTteneii MOKET BO3HHUKHYTH BO-
Mpoc: a KakuM o0pa3oM ONpeAeIsioT EMKOCTh
SJIEMEHTOB TIPU WX U3TOTOBJICHHH HA 3aBOJIC, T. €.
70 UX paspsina?

UroObl OTBETHTH HA JTOT BOMPOC, BCIIOMHUM,
9TO MPUYMHOW BO3HUKHOBCHHUS OSJICKTPHUCCKOMN
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SHEPTUU B DJIEMEHTE SIBJISCTCSI PACTBOPEHHE IIHH-
Ka BO BpeMs DJIEKTPOXHMHUYECKOW peaKinu, Mpo-
MCXOJSAIEH BHYTPH JJICMCHTA.

3HameHuThIM yuéHbIM DapameeM ObLT yCTa-
HOBJICH 3aKOH, KOTOPBI IJ1aCUT, YTO ONpeAeEH-
HOMY KOJIMYECTBY PaCTBOPEHHOT'O BO BPEMs JJICK-
TPOXMMHUYECKOH PEaKiH BEIECTBa COOTBETCTBY-
€T CTpPOro omnpeAeIEHHOEe KOJIHMYECTBO 00pa3o-
BaBIIIETOCS SJICKTPUUECTBA M UTO OTO KOIUYECTBO
AJIEKTPUYECTBA 3aBUCUT OT MPHUPOJIBI PACTBOPEH-
HOTO BEIIECTBA.

To KOJMYECTBO BEIECTBA, KAKOe HEOOXOUMO
PacTBOPUTH BO BPeMs 3JICKTPOXUMUYECKOU peak-
WU JIJISL TIONMYYCHHST OJHOTO KYJIOHA 3JICKTpUYe-
CTBa, HA3BIBACTCS JIEKMPOXUMUUECKUM IKGUBA-
JlenmoM TAHHOTO BENIeCTBa.

JUis pa3HBIX BEMISCTB BEIMYMHA JIIEKTPOXH-
MHUYECKOTO SKBHBAJCHTa OyJAET pa3ludHas, HO
cTporo omnpezaenéHHasa. Hanpumep, 351€eKTpOXUMH-
YecKuil SKBUBAJICHT IWHKAa paBeH 0,341, meam
0,329,cepeodpa 1,118ue (Muwmurpamma) u. T. 1.

Takum o06pazoM, 9ToOBI MONY4IHTh 1 K DJIEK-
TPUYECTBA, HEOOXOIMMO PACTBOPUTH BO BpeMs
anektpoxummuueckord peakuun 0,341 me mnmHKA.
Otcrona SICHO, YTO JUISI TONTYYCHUS DIICKTPUIECTBA
B kojmuectBe 1 au, paBHoro 3 600k, TeopeTnye-
CKH HY>KHO PACTBOPHTH IIMHKA

0,341-3 600 = 1 2282 = 1,228.

Ha mpakTuke pacxom IMHKa Ha OJUH aMIiep-
gac MOJIy4YaeTcsl B HECKOJBKO pa3 Oonbmuii. O0b-
SICHSIETCS 3TO, BO-TIEPBBIX, HEBO3MOXKHOCTBIO TOJI-
HOCTBIO UCIIOJIB30BaTh BECh IMHK B 3JIEMEHTE, I10-
CKOJIBKY II0 MEpPE PACTBOPCHHS OTPHIIATEIHHOTO
AJIEKTPOJIa HAYMHAET BO3pPAcTaTh BHYTPEHHEE CO-
MPOTHUBJICHUE 3MeMeHTa. [loaTOMy, KOT/Ia pacTBo-
pUTCS TPUMEPHO TIOJOBHHA WKW HECKOJIBKO
OoJIbIIIe TIOJIOBHHBI I[MHKA, JJIEMEHT CTaHOBHTCS
yXKe HepaOOTOCIIOCOOHBIM M CUHTAETCS OKOHYA-
TEIHHO pa3psuKeHHBIM. BO-BTOPHIX, HE BECh IIMHK,
M3 KOTOPOTO COCTOMT BJICKTPOJI, IPUHUMAET y4a-
CTHE B 3JICKTPOXHUMUYIECKON PeaKIny.

[loBbIIeHHBIN pacxo NWHKAa OOBICHICTCS
emé M TeM, YTO OH BCETJa COJEPKUT HEKOTOPOE
KOJIMYECTBO BPEJIHBIX TMpPUMEceH, Kak, HallpuMmep,
JKEJIe30 WM CBUHEIN. Takue NMpUMecH BMECTE C
IIUHKOM 00pa3yIoT B CaMOM 3JICKTPOJIC MAJICHbKHE
JIIEMEHTHUKH, BHYTPH KOTOPBIX BCE BpeMs Oyzer
nporekath TOK. CienoBaTenbHO, B 3TUX MeECTax
OTPHUIIATEIBHOTO 3JEKTpoaa Bc€ BpeMs Oyner
MPOUCXOJIUTh PACTBOPEHHE IIMHKA HE3aBUCHMO OT
TOT0, 3aMKHYT HWJIM Pa30MKHYT caM 3JieMeHT. [lo-
3TOMY TPUMECH SIBJISIOTCS OJHON M3 OCHOBHBIX
MPUYUH TIOBBHIIIEHHOTO PAacXoja I[WHKAa U JJICK-
TPOJINTA, YBEIMUYMBAIOT CaMOpa3psjl ralbBaHHYe-
CKOTO JJIEMEHTa W BBI3BIBAIOT PE3KOE CHIKCHHUE
ero MKOCTH M CPOKa XPaHCHHS.



VYuuThiBas Bce 3TH (HAKTOPHI, 3aBOJT MOXKET 3a-
paHee OIpeJeUTh, CKOIBKO HY)KHO B3SITh IMHKA,
a TaKXe DJICKTPOJUTA WU JICTOSIPU3ATOPa, YTOORI
coOpaTh AIIEMEHT ONpeAeaEHHON EMKOCTH.

Hy»xHo nuMeTh B BUJy, UTO EMKOCTb 3JIEMEHTOB
HE ABJISIETCA BEJIIMUYMHOW CTpOro nmoctostHHo#l. Ha-
000pOT, OHA MOXKET 3HAYUTEITLHO MEHATHCS B TY U
JPYTYI0 CTOPOHY B 3aBHCUMOCTH OT BEITUYWHBI
PaspsAaHOTrO TOKa, KOHEYHOTO Pa3psaIHOTO HaIpsi-
JKEHUSI, a TAKXKE OT Crioco0a paspsijia — HeIIPEPhIB-
HOTO HJTU TPEPHIBUCTOTO.

B 3aBojickoM macnopTe KaXKIOro JJeMeHTa
YKa3bIBACTCSI BEJMYHMHA COTPOTHBIICHHUS HArpys3-
KH, 4Yepe3 KOTOPOE PEKOMEHIYETCS pa3psiKaTh
JAHHBIN 2y1eMeHT. Pa3nennuB HanpspKeHHUE 3J1EMEH-
Ta Ha 3TO CONMPOTUBJICHUE, MBI OMPEIEITUM JIOITYC-
TUMYIO BEIIMYMHY Pa3psSAHOTO TOKA JaHHOTO JJie-
MeHTa. OJJHAKO MPHU 3TOM HYXXKHO YYUTHIBATH €Ié
W BHYTpPEHHEE CONPOTHBICHHE 3eMeHTa. Ecim
pa3psKaTh COBEPIICHHO CBEXKHUU AJIEMEHT TaKUM
TOKOM BIUIOTH 10 Hanpsbkenus 0,7 g, To, 1o 3aBo-
JCKUM JIaHHBIM, 3JIEMEHT OTJACT IOJHYIO CBOIO
€MKOCTb.

OT sneMeHTa MOXHO, KOHEYHO, MOTPEOIIATH
TOK M 3HAYNUTEIHHO OOJBINMA, YeM HOPMaTbHBIN,
B OCOOGHHOCTH TPH MPEPBHIBUCTOM paspsiyie, HO B
ATOM CJyYae 3JICMEHT UMEET MCHBINYIO EMKOCTD.
HaoOopoT, ecmu paspsokaTh DJIEMEHT TOKOM
MEHbIIIE TIPEAETBHOTO, MPUTOM C YACTBIMH H TIPO-
JOJDKUTCIBHBIME  TICPEPhIBAMH, TO OH Oyaer
UMETh EMKOCTh, HECKOJIbKO OOJIBIIYI0 TapaHTH-
pyeMoii 3aBOIOM.

Ha ¢wur. 1 npuBenena xpusas, moka3bBaromas
W3MCHCHUE BEITMYUHBI EMKOCTH B 3aBUCUMOCTH OT
paspsAaHOTO TOKa y OOBIYHOT'O CYXOTr'O JJIEMEHTA
MIPU paspsijie ero 0 OJTHOTO U TOTO K€ KOHEYHOTO
HampspkeHus. Kak BHAHO, ¢ YBEJIMYCHHUEM pas-
PATHOTO TOKa MKOCTh 3HAYUTEIIEHO YMEHbBIIIACT-
cs. Tak, HanpuUMep, €CiH MPH Pa3psTHOM TOKE B
0,1 a émxoctb anmemenTa cocrapisieT 50 au, To pu
YBEIUUCHHH Pa3psIHOTO TOKa B JBa pa3a EMKOCTb
ymeHbInaercs moutd 10 40 qu, a npu Toke B 0,54
oHa cHmwxkaeTcs o 30 qu, 9YTO COCTaBIISET JIHIIb
MOJIOBMHY TACIIOPTHOM EMKOCTH JJICMEHTA.

Takyro KapTHHY MBI HAOJIOJAeM TIPH paspsiyie
3JIEMEHTA JI0 KOHeuHoro Hanpspkenus 0,7 6.

K coxaneHuro, TPUMEHSAS TaJbBAHUYCCKUC
SIIEMEHTHI JJIS1 TUTAHUS PAIHOTPUEMHIKA, BOOO-
e HEBO3MOXHO HCIOJNB30BaTh UX IMOJHYI EM-
KOCTh, MMOTOMY YTO B 3THX YCJOBHSAX JKCILTyaTa-
UM MOXXHO Pa3psAIUTh DJIEMEHTBI TOJBKO 0
0,96; npu nmageHun padovero HaIpsHKEHUSA y Ka-
K moro aneMenTa Hiwke 0,96 GaTapero yxe mpuxo-
JUTCSI 3aMEHATH HOBOW. MEXAy TeM eciu dJe-
MEHTBI OYAyT pa3psKaThCs TOKOM MPEaeTbHOMN
CHIIBI, TO pabouee HANpPSHKCHHE Y HHUX MOXET
cpaBHHUTENBHO ObIcTpo ymacts Hke 0,9 ¢ u mo-
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OTOMY HX HpI/II[éTC}I 3aMCHUTh HOBBIMH, HC HC-
IIOJI30BaB U MOJIOBUHBI UX EMKOCTH.
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®ur. 1. 3aBUCUMOCTb U3MEHEHNST EMKOCTM CYXOro
3MeMeHTa OT BeNMYMHbI paspsaHOro Toka.

Harnsanoit wotrocTpanueit cka3aHHOTO MOXKET
CIIY>KMTh (pUT. 2, HA KOTOPOH IpHBEJcHA KpUBas
M3MEHEHHUST pabodero HaNpsDKCHHSI TPH HEmpe-
PBIBHOM pa3psiie CyXOoro 3JIEMEHTa ¢ MapraHiieBo-
BO3IYITHOW JeToJsIipu3arieii. DJIeMeHT paspsi-
JKaJIcsl TOKOM, YKa3aHHBIM B 3aBOJICKOM TIacIIOpTe,
110 KOHEYHOTo Harnpspkenus 0,7 6.
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@ur. 2. KpuBasi ISMeHeHUs1 Hanpsi>XeHUst Npu

BecrnpepbIBHOM pa3psage Cyxoro afieMeHTa
C MapraHLeBo-BO3ayLUHOW Aenonsipmu3aumen.

Kak BugHO U3 3TON KpUBOM, y>KE Ha JECSATHIC
CYyTKH pabodee HampsDKEHHE y D3JEMEHTa CTallo
menbiie 0,96, a mpumepno Ha 17-€ cyTku oHO
camsmwiock 10 0,86 u mambiie kpuBas HampsHKe-
HUS UAET TMOYTH Ha STOM K€ YpOBHE, MEIJIEHHO
camxasich g0 0,7s.

Takum oOpazom, mpu OecHpepbIBHOM paspsizie
AJIEMEHTa TOKOM, YKa3aHHBIM B €r0 3aBOJCKOM
MacmopTe, yXKe Mociie UCIOIb30BaHus OTHON Tpe-
T éMKOCTH pabouee HaNpsHKCHHE Y AJIEMEHTa Ta-
naer Hmwxke 0,96. [losToMy ocraibpHyro ero €m-
KOCTh MBI HE MOKEM HCIOJB30BaTh AJIS MUTAHUS
panuonpuéMuuka. IlpaBaa, Tpu TPEPHIBUCTOM
paspsae (a IMEHHO B TAaKOM PEKHUME BCET/Ia U pa-
OOTAIOT 3JEMCHTHI, MHUTAIONINE PATUOTIPUEMHUK)
pabouee HampspDKEHUE Y dJIeMEHTa OyIeT 3Hadd-
TEJIBHO JIOJbIIE yAepxkuBatbes Ha ypoBHe 0,96 H,
CJIEIOBATEIbHO, BEIMYMHA EMKOCTH MOXKET OBITh
3aMeTHO Ooibmie. OMHAKO €CIU JJIEMEHT OyeT



paboTtath ¢ OONBIION MEePErpy3KOi, TO U TIPH ITHX
yCIIOBUAX pabouee ero HalpsKEHHUE MOXKET CpaB-
HUTEJBHO OBICTPO yNACTh HIDKE KPUTHUECKOH Be-
nnuuHel, T. . Hxke 0,96. BoT mouemy, ncnomnb3ys
rajJbBaHMYECKHUE JIEMEHTH! I IUTAHUs pajuo-
NPUEMHHMKOB, HEBBITOAHO Pa3psDKaTh UX IPENEb-
HBIM TOKOM. [Ipm cocraBieHun Oarapen Hakana
JydIle B3SITh HA OJHY IPYIILY 3JI€MEHTOB OOJbLIIE,
YeM 3acCTaBiATh Oarapero paboTaTh C Ieperpys-
KOM.

Hanpumep, 111 npuémnnka «PoanHa» MOXHO
COCTaBUTh OaTapero Hakaja W3 ABYX Iapajiellb-
HeIX rpymn snemeHToB 6C MBJl wnm 610K0B
BHC-100. O6e st 6arapen, KOHEUHO, OyayT M-
TaTh JIaMIbl PUEMHMKA, HO Takas Harpyska it
HUX Oyaer upe3MepHOU, B OCOOCHHOCTH I 0J10-
koB BHC-100, éMKOCTh KOTOpPBIX 3HAYUTEIHHO
MeHbIe émkoctu sneMmentoB 6C MB/I.

ITosTOoMy BBIrOZHEE M B IIEPBOM U BO BTOPOM
ciryyasix 0aTapero COCTaBIATh M3 TPEX—UETBIPEX
napajyieNbHBIX TPYMIN 3JEMEHTOB, HE B3upas Ha
TO, YTO II0 3aBOJICKUM AAHHBIM OT 3TUX 3JEMEH-
TOB MOKHO TOTpeOIATh TOK A0 250.Ma.

Bcé ckazanHOe 37€ch OTHOCHUTEIBHO EMKOCTU
rajJbBaHUYECKUX SJIEMEHTOB B OJIMHAKOBOM Mepe
OTHOCUTCS W K aHOITHBIM OarapesM. YOemuTeis-
Hee BCero 3TO MOATBepkAaeT ¢ur. 3, Ha KOTOPOH
MPUBEACHBI YETHIPE KPHBBIC, XapaKTEPHU3YIOIINE
W3MEHEHHUE BEIUYMHBI EMKOCTH OJHOW M TOW K€
Oarapen BAC-80 mpu paspsge e€ pasmuuHBIMU
TOKaMH ¥ JI0 Pa3HBIX KOHEYHBIX HAIPSKEHUH.

Jlnst Gonpliel HATJISIIHOCTH CPaBHUM ITOKa3a-
HHSl KpaHHUX XapaKTEepUCTHK (KPHBBIC BEPXHSS U
HIDKHssL). [lepBas cHATa aIs ciaydas HamOolee
rmybokoro paspsga Oaraped (@0 HaIpsDKEHHS
486), a BTOpasi — ISl CIydasi MUHUMAJIBHOTO pa3-
psna (mo Hanpspxenus 7086).
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odur. 3. 3aBUCUMOCTb OTAAHHOM EMKOCTU
OT KOHEYHOro pa3psAHOro HanpsHKEHUS.

N3 comocTaBiieHUs] UX BUJIUM, YTO MPHU OJHOMI
U TOH ’ke BeiauuuHe Toka, momyctuMm 10 ma, B
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IIepBOM citydae Oartapest umeeT EMKoCTh 1 au, a BO
BTOpOoM — ToJIbKO 0,5 aqy. DTOT mpuMep moka3biBa-
€T, HACKOJIbKO BAaXXHO JUIS TIOJMYYCHHS OOJbIICH
€MKOCTH, a CJIeAOBaTelIbHO, W OISl TPOJJICHUS
CpoKa CIy>KOBI OaTaper, TOOUTHCS BO3MOXKHOCTH
paspsana eé no Ooiee HU3KOro KOHEYHOTO Harpsi-
YKEHUSI ¥ TIPU HOPMAITLHOW BEJTMYMHE TOKA.

[Ipu ucronp30BaHNN TaTbBAHUIECKAX OaTapei
JUISL TIMTAHUS PAJTHOTIPUEMHUKOB PEIIKO COOI0A-
eTcs nepBoe TpeboBanre. OOBIYHO pagHoIIO0HUTe-
JU 7 MUTaHWS aHOJOB JIaMIT NMPUEMHHKA TIPH-
MEHAIOT ofaHy Oarapero Hanpsbkenuem 806. Ilpu
TaKOM HaNpsHKCHUH MPUEMHUK BHaYalle paboTaeT
YAOBICTBOPUTENbHO. OJHAKO TIPU TOHIKESHUH
HanpspbkeHust Oarapen 1o 70-65¢ rpoMKocTh U
KadecTBO mpuéMa manaroT. PaguomoOnuTens cuu-
TaeT, YTO aHOAHAs Oarapesi y»Ke IMOJHOCTBHIO pa3-
pAnuiiach, ¥ MO3TOMY 3aMEHSAET €€ HOBOM, HE HUC-
TOJTH30BaB TOOPOH MOJIOBUHEI €€ EMKOCTH. Mex-
NIy TEM HYKHO JIUIIb MPUCOSAWHUTE TOCIEI0BA-
TENBHO K TaKOW MOJIypa3psuKeHHOM OaTtapee jao-
MOJIHUTEIIbHYIO Oatapeto ¢ HampsbkeHueMm 20 uu
406, u Torga mepsas Oarapesi MOXeT emeé pabo-
TaTh JI0 HACTYIUICHHUS IOJIHOTO paspsna, T. €. 10
HanpsokeHust 48—42 6. Tonabko mOCiIe 3TOro pas-
psauBIIyIOCS Oarapeto BbIKIIodaroT. [Ipu sTom
JOTIOJTHUTENbHAsT OaTapesi MOXeT OBITh emé Hc-
MOJIL30BaHa.

He cnenyer Taxxke K NpUEMHUKY, HOPMaIbHO
TpeOyroLieMy, IOIMyCTUM, aHOJHOTO HAIPSKCHUS
1206, npucoeanHATs MOTHOCTHIO ABe 80BOIBTO-
Bble OaTapeH, COeJMHEHHBIC IMOCIEIOBATENILHO U
natornue Hanpsbkenne 1606. [Ipu TakoM IMOBBI-
IIICHHOM HAIpPsDKCHUHW, BO-TIEPBBIX, HAPYIIACTCS
pabouuii pexuM IllamI, a, BO-BTOPBIX, CHIbHEE
paspspkarotcst 6arapen. B Takumx ciydasix BBITO-
Hee TOCTYIAaTh TaK: BHAYAIC BKIFOYUTH B MPUEM-
HUK TOJBKO TIONTOpHI Oaraped, a 3aTeM, IOcie
MIOHM)XEHUS €€ HAIIPSHKEHMSI, MOJCOCINHNATD K HE
U pe3epBHYIO NOJOBUHY BTOpO# Oatapeu. Korma y
Takoi Oarapen HampsHKEHWE MOHM3UTCS 10 85—
806, To 00e OaTaper OKaKyTCS Pa3psKCHHBIMHU
MOJTHOCTBIO U MX MPUIETCS 3aMCHUTH HOBBIMH.

[Tpumensis Takoe KOMOMHHPOBAHHOE COETUHE-
HUe OaTapei, MOKHO JOOUTHCS MaKCHMAaJbHOTO
WCTIONB30BaHUS WX EMKOCTeH. Y OONBIIMHCTBA
Oarapeit Tnuna BAC wuMeroTcs mpoMeXyTOYHBIE
BBIBOIBI (OT CEpeIMHBI WIH OJHOW TpeTH Oarta-
pen), YTO MO3BOJSET JIETKO OCYHICCTBIISATh Pa3-
JUYHBIE BAapUAaHTHl COCOMHEHHS MEXIy CcoOoi
JIBYX WIW HECKOJNBKUX OaTapedl IS TMONy4eHUs
pa3HOl BETMYUHBI HATIPSHKCHUS.

Wtak, MBI BUIIUM, YTO HEJOCTATOYHO 3HATH Be-
TUYUHYy EMKOCTH 3JIeMEHTa Wim Oaraped, HO
HYXHO enié yMeTb BO3MOXKHO IOJIHEE HCIIOIB30-
BaTh 3Ty EMKOCTb JUIS TUTAHHUS PATHONPUEMHIKA.



1
CamMmoaenbHbIe DJIIEMEHTHI

B mpakTuke CeNbCKUX paaroIIOONTENeH WHO-
I/1a TPHUXOIUTCS TIOJNB30BATHCA CaMOJEIbHBIMH
MEIHO-IIMHKOBEIMH 37eMeHTaMu. OHHM 00J1a1ar0T
YCTOWYHMBBIM pa0OYNM HAIMpPsDKEHUEM, MpaKTH4e-
CK{ HE TOJISIPU3YIOTCS M HE 00ATCS KOPOTKUX 3a-
MbIkaHui. Kpome Toro, oHM Hambolee HOCTYITHBI
JUISL CAMOCTOSITEILHOTO U3roTOBIeHUs. [l usro-
TOBJICHHSL JJIEKTPOJIOB ITHUX D3JIEMEHTOB MOXKHO
MPUMEHSATh OOpPE3KH JIMCTOBOTO IIMHKA U MEIH, a
TaKXe MEIHOIrO MPOBOJA, a JUIs DIEKTPOJIUTA HE-
00X0TMMBI MEITHBIN KyIIOpOC, KOTOPBIM UMEETCS B
Ka)XXJIOM CeJIbII0, B KaXJIOM KoJxo3e (MpuMeHseT-
cs U TIPOTPABIMBAHHS CEMsH), M TiayOepoBa,
WM aHTJIMKACKAs, collb (Ipomaérest BO BCEX amTe-
Kax).

OTpHULIATENBHBIM 3JIEKTPOAOM METHO-IIUHKO-
BOTO DJJIEMEHTA CIY)KUT IUHK, a MOJOXXHUTEIb-
HBIM —Me€Jlb. DJEKTPOJUT TaKOrO 3JEMEHTa CO-
CTOUT U3 JIBYX PaCTBOPOB — LIMHKOBOTO U MEAHOTO
KyIIOpOCOB, KOTOpBIE HE JOJKHBI CMENINBATHCA
MEXTy coOoii. PacTBop ITMHKOBOTO Kymopoca 00-
pasyercs B BepXHEH MOJIOBHHE COCYy[a JJIEMEHTa,
a MEJIHOro Kynopoca —B HIJKHEH €ro IMOJIOBHHE.
[lepBslil coBepIIEHHO MPO3payEH, @ pacTBOP MeA-
HOT'0 Kylopoca UMeeT CUHMM 1BeT. Eciu 3TH pac-
TBOPBl CMEIIATh MEXAY COOOW, TO HApyIIUTCS
HOpMAaJbHOE JIEeHCTBHE drneMeHTa. PacTtBop men-
HOTO KYIIOpOCa BBHITIOIHSET POJIb AETOIAPHU3aTopa.

B mpomecce paspsga MeTHO-IIMHKOBOTO 3JIe-
MEHTa IIOCTETIEHHO pPAaCTBOPSETCS €ro OTpHIa-
TEeNbHBIN 31eKTpo (IIMHK), @ U3 pacTBOpa MEIHO-
ro Kynopoca BBIIENISETCS U OCAKAAETCS Ha IMOJIO0-
KUTEIBHOM DJJICKTPOJAE YHUCTast MEAb. DIEMEHT
CUMTAETCS] pa3psLKCHHBIM, KOTNA Pa3pyIIUTCS
MIPUMEPHO TOJOBHHA OTPUIATETFHOTO DJIEKTPOAa
WM X€ KOTAa Ha ero MOBEPXHOCTH 00pa3yercs
CIUIOIIHOM TEMHO-KOpUYHEBBIM Hanér. [Ipu sToM
pPacTBOp IIMHKOBOTO KYIOpoca MPHOOpeTaeT TEM-
HO-OypYyI0 OKpacKy, Ha JHE COCyla CKOIUIAIOTCS
ocaaku. Takol AIeMEeHT MOAJICKUT Hepe3apsiKe.

3mech paccMaTpHUBaeTCsl HECKOIBKO KOHCTPYK-
[UH METHO-ITMHKOBBIX 3JIEMEHTOB.

ITEPBAS KOHCTPYKHHWA. 3TOT 371€MEHT
(¢dbur. 1) coOupaercst B CTEKISIHHON OaHKe, Ha JTHE
KOTOpOH TMOMeEIaeTcsi MEIHbIA WM CBUHIIOBBIM
KPYXOK TONMIuHOW okono 0,5mm (wmu criupais,
CBHUTAs M3 MEIHOTO MM CBHHIIOBOTO MpoBoja). K
KPY)XKY TIPUKIIEIBIBACTCS TPOBOIHUK, CHAOKEH-
HbIA pe3nHOBOM wu3ossnued. Konery storo mpo-
BOJHUKA BBIBOJAMUTCS U3 DJJIEMEHTa HapyxKy.
Kpeimika miis anemMenTa genaercs u3 AByX (aHep-
HBIX KPY>KKOB Pa3HBIX IUAMETPOB C IIEHTPATHHBIM
OTBEPCTHEM 11 BOPOHKH U OOKOBBIM OTBEPCTUEM

1B. Cennunxuii, «Paguno», 1950 Ne 3.
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IUIS. BBIKAYMBAHHS JKHUAKOCTH U BBIBOAA IPOBOJ-
HUKa OT MeAHOro siekTpoma. Kpome Toro, B
KPBILIKE CBEPIATCS eulé TPU OTBEPCTHS IUAMET-
pom 1,5mm.
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Kyrnopoca
®ur. 1. Jliobutenbckas KOHCTPYKLUS
MeOHO-LIMHKOBOIO 3remMeHTa
C BEPTUKanbHbLIM 351EKTPOAOM.

[uHKOBBIA BJEKTPOJ JellaeTcsi B BUIE pa-
30MKHYTOTO IWJIMHIPA, B BEPXHEH €ro 4actu OT-
ru0aroTCs TPU JIAMKA WM TPUMIAUBAIOTCS TPH
KyCKa TOJICTOro mpoBoja auametpom 1,0—1,2nm.
[IpoTuBOMONOKHBIE KOHIBI 3THX IPOBOJIOYEK B
JABHEHIIIEM TIPOMYCKAIOTCS Yepe3 MENKHE OT-
BEPCTHS B KPBIIIKE W 3aru0arTcs. DTUM MyTEM
[IMHKOBBIA MHUIUHAP MPHUKPEIUIIETCS K KPBIIIKe
anemenTa. OWH U3 MPOBOJOB JOJDKEH OBITH He-
CKOJIBKO JUTMHHEE, TaK KaK OH OYAET CIYKUTh BBI-
BOJZIOM OT OTPHIIATENILHOTO MoJfoca. MecTa mpu-
MalKkd TPOBOJHUKOB K IWIUHAPY M METHOMY
KPY)KKY HaJ0 TOKPBITh TOPSYNM ac(haibTOBBIM
JIAKOM HJTU PACIUIaBJICHHBIM BOCKOM.

Boponka ¢ TpyOkoii, IMEOIIeH THO, CKIICHBA-
€TCsl U3 HECKOJIBKHUX CIIOEB OyMaru, XOpoIo Mmpo-
CYIIUBACTCS U MPOIMUTHIBACTCS BOCKOM WJIH Tapa-
dbuHOM.

Hemnoro Bpimie mHa B OOKOBOH ITOBEPXHOCTH
TPpYOKH TIO OKPYXXHOCTH BBIPE3AIOTCS YEThIpe-
nsaTh oTBepcTuil. Yeped sTm oTBepcTHs Oyaer
MPOCAYMBATBCA PACTBOP MEIHOTO Kylopoca U3
TpyOKM B HWXKHIOIO 4YacTh cocyla. BHyTpeHHHIA
MaMeTp TPYOKHU-BOPOHKH B 3aBUCHMOCTH OT pas-
MEpOB dJIeMEHTa MOXeT ObITh 0k0j0 1,5-3,0cm.
[Ipu cbopke 3meMeHTa B 3Ty BOPOHKY-TPYOKY Ha-
CBIMTAIOTCS KPUCTAJUTBI MEJTHOTO KyIOpoca.

3anuBaercs 31eMeHT 5—10%HbBIM pacTBOPOM
rTayOepoBOH, WM aHTIUHCKON, CONM B IWCTHII-
JIMPOBAaHHOM BOJIE.



PaGouee HampsikeHME METHO-IIMHKOBOTO 3JIe-
MEHTa OK0JI0 16, a HOpMAaILHBIN Pa3psIAHBIN TOK
3aBHCHT OT Pa3MEPOB JICKTPOJIOB JICMEHTA.

Ot osnemenra, cobOpanHoro B 0,53mTpoBoii
0aHKe, MOXKHO MOTPeOJIATh TOK 0K0J10 50Mma.

[IuHKOBBIN 27IEKTPO/] TOJABEIIUBAETCS B COCYE
Ha TaKOH BBICOTE, YTOOBI HI)KHUN €ro Kpai Haxo-
mnicst Ha 40mm BBINIE TOJOKHUTEIBLHOTO DJICK-
TpOJa 3JIEMEHTA.

BTOPAS KOHCTPVYKIUA. DaemeHT »TOM
KOHCTPYKITUM COCTOUT M3 TPSIMOYTOJIBHOTO WIIH
KBagpaTHOro cocyma (¢wur. 2) Beicoroit 6—8cu,
M3TOTOBIISIEMOTO U3 (haHephl WM KapToHA. B co-
cyne nmenmaercs meperopojaka. Ilocie wmsroromie-
HUS COCYZ HaJi0 OCHOBATENBHO MPOCYIINTH, a 3a-
TEM MPOMUTATh PACIUIABJICHHBIM MapaduHOM HIIH
BockoM. [leperoponaka menut cocya Ha JBe He-
paBHBIe yacTh. bonbmas U3 HUX CIYXHUT IS T10-
MEIICHHUS JJIEKTPOJIOB 3JEMEHTa, a B MEHBIIYIO
3aceImaeTcss MEIHBIH Kymopoc. Yepe3 BwIpe3 B
HWOKHEHW 4YacTH TEPETOPOJKUA PACTBOP METHOTO
KyIopoca TMOoCTyIaeT BO BTOPYIO MOJIOBHHY COCY-
na.
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®ur. 2. KoHCTpyKLMNA MeOHO-LIMHKOBOIO
3NleMeHTa C BEpTMKaIlbHbIM 3NIEKTPOAOM.

[TonoxXuTenbHBINA JEKTPOJ AeTaeTCsl U3 MeIu
WU CBUHIA B BUJC MPSMOYTOJBHON IUIACTUHKH,
[0 pasMepaM OHAa JOJDKHa OBITh HECKOJIBKO
MEHbIIIE oAU 1Ha cocyna. K takoit miactun-
Ke MpUKIENBIBACTCS WIH TPUIMAUBACTCS BBIBOJI-
HOW TIPOBOJAHUK B pe3uHOBOM wuzossiuuu. Ilomo-
JKUTENIbHBIA AJIEKTPOJA KIJIAAETCs MPSIMO Ha JHO
cocyJa 3JIeMeHTa. 3aTeM M0 yriaMm Ha 3TOT JJIeK-
TPOJI CTaBATCS 4eThIpe (ap(OpOBHIX POIUKA BHI-
coToil He 6osee 2,5cm, a HA HUX KIAnETCS LMH-
KOBasl TUIACTMHKA OJIMHAKOBHIX Pa3MEPOB C MEIl-
Ho#. K IMHKOBOM TIIaCTUHKE TOXKE MPUIAUBACTCS
BBIBOJIHOM H3O0JIUPOBAHHBIA MPOBOAHUK. MecTta
MIPUTIAliKA BBIBOJHBIX IPOBOJIHUKOB ITOKPHIBAIOT-
csi TOpsSYUM ac(aabTOBBEIM JIAKOM, BOCKOM WIIH
napadurom. Ha sTom cOOpka 3jeMEeHTa OKaHYH-
BaeTcs.

120

Bmecto ponmKkoB MOXHO HMPUMEHUTH PE3NHO-
Bble, ’0OHUTOBBIE U JPyTHE H3OISATOPHI, a COCY.X
c/lenath B BHJC MTyOOKOTO TPOTUBHS (HE mpHMe-
HsS MalKW) U3 MEIU WM CBHHIIA. B 3TOM ciyuae
cocyn OyneT CIy)XHTb W TIOJIO)KHTEIBHBIM JIIEK-
TpogoMm. IlosToMy BBIBOJHOW MPOBOJAHUK IIPHU-
MauBaeTCs K HAPYKHOU €ro CTCHKE.

Taxoil 3neMeHT MpH TUIOIAAN KaXKJI0TO JJIeK-
tpona ue Meree 100ca” (C OHOI CTOPOHEI) MO-
JKET aBaTh TOK okono 1-1,5a.

AHOI[HLIPI OJIEMEHT. Jlns nuTaHusi aHOJ-
HBIX Ilenedl Npu€MHUKAa MOXKHO PEKOMEH]I0OBATh
MaJCHbKUE MEIAHO-IIMHKOBBIC JJIEMEHTBI, COOH-
pacMble B CTEKJISHHBIX MPOOUpPKAaX BHICOTOW B
100-12Qum u mgumamerpom 15-20mm. Bwmecto
MPOOHUPOK MOYKHO HCIIOJIB30BaTh HEOONBIIHE aIl-
TEKApCKUE MY3bIPEKH C IMUPOKUM TOPIIBIIIKOM IO
BO3MOXKHOCTH OIMHAKOBOTO pa3Mepa WM Kap-
TOHHBIE CTaKaHYMKH, MPONUTAHHBIE CMOJIOH, Ba-
POM HJIM BOCKOM.

KoHncTpykius sneMeHTa MmokazaHa Ha ¢wur. 3.
[TomoXUTENBHBIM €ro SIEKTPOIOM CIYXKHUT 3aUH-
IICHHBIN KOHEI[ MEIHOTO H30JHPOBAHHOTO IIPO-
BOJIHMKA, BCTABIICHHOTO B MPOoOUpKy. Ha 3TOT KO-
HeI[ MPOBOJAHMKA, COTHYTOT'O TIOJ] TIPSIMBIM YTJIOM,
CHauaja HaCBIMAaeTCs M pa3paBHUBAETCA CJION TO-
pOIIIKa MEIHOTO KYIOpOca TOJIIMHON MPUMEPHO
okono 20mm, a TIOBEpX HETO — TaKOH K€ TOJIIIH-
HBI CJIOH KPYITHOTO PEYHOrO TecKa, IpeIBapH-
TEIHHO XOPOIIO MPOMBITOTO M TPOCYIICHHOTO.
3areM B MPOOUPKY IMOMEIASTCS IUHKOBAs ILIa-
CTHHKA WJIM TAJ0YKa C TMPHUIASTHHBIM K HEH BBI-
BOJIHBIM ITPOBOJHUKOM W HAJTUBAETCS AIEKTPOIIUT.
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our. 3. CamogenbHbI aHOAHbIN 3NTIEMEHT.

ONEKTPONUTOM JJIsi BCEX OIMCAHHBIX 3]IECh
aeMeHTOB CayUT 5—10%#bIl pacTBOp aHTJIHII-
CKOM, Wiu TiiayoepoBoi, comu. [IpumensaTs pac-
TBOp OoJiee BBHICOKOW KOHIICHTpAIIMH HE CIIEAYET,
TaK Kak OH B Mpolecce paboThl AIEMEHTa MoCTe-
MEHHO HACHIAaeTcsl 00pa3yloIUMCS CEPHOKHC-
JIBIM ITUHKOM.



Jiia mpuroToBNeHUs 3eKTponuTa B 1 guc-
TUJTMPOBAHHOM WJIM JIOKJI€BOM BOJbI PacTBOPS-
erca 1002 rmaybepoBoii nnu, B KpaiiHEM cCirydae,
MOBapEHHOM COMH.

J1s MemHO-IIMHKOBBIX D3JIEMEHTOB HAJ0 BBI-
OpaTh OIpe/eI€HHOEe MECTO, He MEePEHOCUTh U HE
MEPECTaBIATh UX B TCUCHUE BCETO CPOKa padOTHI,
TaK Kak MPH 3TOM MOTYT CMEIIAThCS PACTBOPEI.
Ha oTBeaénHOoM MecTe 3TH 3JIEMEHTHI COOMPAIOTCS
Y COCUHSIOTCS B OaTapeu.

Bce snemeHThI B OaTapee 3aMBalOTCS DJICK-
TPOJUTOM J0 OJAMHAKOBOTO ypoBHs. [locne 3ammB-
KM HACBIMAIOT HEMHOTO KPUCTAIJIOB MEIHOTO KYy-
mopoca Ha JTHO TPYOKH WM B CIEIUAIBHYIO Ka-
Mepy cocyda. YpPOBEHb pacTBOpa MEIHOTO KyIIO-
poca JoJbKeH OBITh PAcIoioKeH MPUMEPHO Ha 8—
10mm BBIIIE TIOBEPXHOCTU  IOJIOKUTEIHHOTO
anexkTpona. B mpomecce paboThl 3eMEHTOB ciie-
IyeT HaOIoNaTh 3a MOJI0KEHHUEM 3TOTO YPOBHS U
J00ABJIATH KYITOPOC TOJBKO TOT/a, KOT/Ia €ro ypo-
BEHb 3aMETHO MOHU3UTCS WIM OKpacka pacTBopa
HayHET oOecIBeYnBaThCA. Henmb3s mOmycKaTh,
4TOOBl YPOBEHh MEIHOTO KYyIOpoca AOXOIMI O
HWKHETO Kpasi I[MHKA, TaK KaK IpU 3TOM Hapy-
IIUTCA JeHCTBHE DIIEMEHTOB.

3apsaka aHOTHBIX DJIEMEHTOB COCTOUT TOJIBKO
B 3QJIMBKE WX 3JCKTpONUTOM. [Ipy MOHMXKEHUH
YpOBHSL 3JeKTposuTa mobamisiercs Boja. Cpok
paboThI drIeMeHTa — OT OJHOTO A0 HECKOJIBKHUX
MECSIICB B 3aBUCUMOCTH OT HArpy3Kd U KoOJIUYe-
CTBa 3aJIOKEHHOro Kymnopoca. Ilocne ucromeHus
Oatapen e€ cremyeT pazo0Oparh, IPOMEITH BCE
MpOOMPKH, €CIM Hajo, CMEHHTb BCE LHUHKH U
BHOBB 3apSIIUTh 3JICMCHTHI.

B mpomecce paboTel 3nmemMeHTa ¢ TEYEHHEM
BPEMEHH 3aMETHO BO3PACTAET IIOTHOCTH PacTBO-
pa LMHKOBOI'O KyNMOpoca. DTO MPUBOAUT K MOBBI-
LICHUIO BHYTPEHHETO COMPOTUBIICHUS DJIEMEHTA, a
CJIEIOBATEIbHO, M K TOHMKEHHIO pabodero Ha-
MPSDKEHUS W Pa3psAHOTO TOKAa. B Takux cimydasx
HaJI0 BBIKAYaTh C MOMOIIBIO CIPUHIIOBKU WM TTH-
MEeTKH YacTh PacTBOpPa U BMECTO HEro OCTOPOXKHO
JOJINTh B D3JIEMEHT 4YHUCTOM BoAbl. HopmanbHo
IJIOTHOCTh PAcTBOpa IIMHKOBOTO KyHopoca JIOJIK-
Ha OBITH OKOJIO 23—24°mo0 Bome (ymensHBIN Bec
1,19-1,20).

B maneHpKHX BIIEMEHTaX AJNEKTPOIUT YaCcTH4-
HO 3aMEHSETCS BOJIOHM TOJIBKO MpHU 00pa30BaHUU B
HEM KPHCTAIUIOB CEPHOKHCIIOTO ITMHKA.

Jnst mpegoTBpanieHus UICHAPEHUs AJIEKTPOIH-
Ta Ha €ro MOBEPXHOCTh HAJUBAETCS HECKOIBKO
Kareab pacTUTEIHHOTO MIIM Ba3€ITMHOBOTO Macia.

OTtpuniaTenbHbBIE AIEKTPOBI OMMCAHHBIX 3/1ECH
AJIEMEHTOB MOKHO JENIaTh U3 PAa3IUUHBIX OTXO0B
(¥3 IMHKOB Pa3psHKEHHBIX JJIEMEHTOB), 00PE3KOB
Y JOMa IIUHKA. Y KyCKa CTaporo IIMHKa Haao TIia-
TEJNBHO 3aYUCTHUTH A0 Oliecka 00e ero MOBEpXHO-
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cTH. MeTKue ke KyCKH ITUHKAa MOKHO PacIlIaBUTh
W 3aTeM OTJIUTh HYXXHBIX Pa3MepOB MAIOYKH WU
TUTACTUHKY.

UToOBI 3J€MEHT MPHUBECTH B JCHCTBHE, HAIO
3aMKHYTh ero anektponbl Ha 10-15wmun. Ilocne
3TOTO DJIEKTPOBI Pa3MBIKAIOTCS W DJIEMEHTOM
MOJKHO TTOJIb30BaThCA.

AKKYMYISTOPBI

AKKYMYJISITOPBI, MHAYE HA3bIBACGMBIC BTOPUY-
HBIMH DIIEMEHTaMH, CaMH HE BBIPa0ATHIBAIOT
DIEKTPUIECKYIO SHEPTHIO, HO 00IamaroT CIoco0-
HOCTBIO 3amacaTh € (aKKyMyJnupoBaTh) MPH MPO-
MyCKaHUM Yepe3 aKKyMYJISTOP TOKa OT TIOCTOPOH-
HETO MCTOYHHWKA. DTOT MPOIECC HOCUT Ha3BaHHE
3apsoa. AKKYMYJISATOp MOXET COXPAHSTh 3apsij
JOBOJILHO TPOJIOIDKUTEIBHOE BPEMs, HO JTHUTEIb-
HOE XpaHCHHE 3apSKCHHBIX aKKyMYISTOPOB
BpemHO s HUX. Kak TpaBHiio, akKyMyJIsTOPbI
JIOJDKHBI 3apsKAThCS WU MOI3aPSHKATCS KAk bl
MECSIl HEe3aBHCUMO OT TOTO, Pa3psDKaMCh OHHU
wid HeT. [Ipu xopoieM yxoje akKyMmyJsTops! (B
3aBUCHUMOCTH OT WX KOHCTPYKIIMHU) BBIICPKHBAIOT
npumepHo oT 20010 500 unkioB 3apsa—paspsin u
6ozee.

3amacanue 3IEKTPUYCCKOI DHEPTUH B aKKyMYy-
JISITOpax TMPOUCXOMUT 3a CUET XUMHUYECKHX MpPO-
IIECCOB B BeEHIECTBE DJCKTPOJOB. [Ipu 3apsie
ANIEKTpUYECKas SHEPrusi Npeodpasyercss B XUMH-
YEeCKyI0, TIPU pa3psAae — XHMHYECKas SHEPrus
BHOBB MIPEBPAIIACTCS B AJICKTPUIECKYIO.

AXKYMYJSTOPBI XapaKTepU3YIOTCS B OCHOBHOM
TEMH JK€ TMapaMeTpaMH, 4TO W TalbBAaHHMUYCCKHE
SJIEMEHTHI: HATPSHKCHUEM B BOJIBTAX U EMKOCTBIO
B amIiep-vacax.

B HacTosiiiee BpeMsi pacmpOCTPaHCHBI aKKY-
MYJISITOPBI JIBYX THIIOB. KHUCIOTHBIC (CBUHIIOBBIC)
U 1IenouHble (Keae30-HUKEIeBble W KaJMHUEBO-
HUKEJIEBHIE).

KHUCJIOTHBIE AKKYMVJISITOPBI. B kuc-
JIOTHOM aKKyMYJISITOpE DJIEKTPOJaMHU CIYXaT pe-
MmETYaThle CBUHIIOBBIC IJIACTUHBI, B OTBEPCTHUS
KOTOPBIX BIIPECCOBBIBACTCS TECTOOOpa3Has ak-
THBHAsI Macca, COCTOAIIAs U3 CMECH CBHHIIOBOTO
cypuka W riéra (kénxTas OKHMCH CBHHIA), 3aMe-
IIAHHBIX HA PacTBOpPE CEPHOM KUCIOTHI ((ur. 1).
IMpn Takux TMIACTHHAX aKKyMyJsaTop oOmagaer
3HAYUTENHHO OOJNBIIeH EMKOCTBIO, €M TaKOil ke
AKKyMYJISTOD C TUIACTUHAMHU 0€3 aKTUBHON MacCHhI.
ITosTOMY TIACTHHBI 3aBOJCKHUX aKKyMYJSITOPOB
OOBIYHO HE JENAOTCS U3 CIUTONIHOTO CBUHIIA, T. €.
0e3 aKTHBHOH MaccChI.

T
ITo pa3HbIM UCTOYHHUKAM.



®ur. 1. MNnacTuHa KUCHOTHOIO akkyMynsiTopa.

OTnenbHBIA DIIEMEHT KUCIOTHOTO aKKyMYJIsi-
TOpa HE3aBHCHUMO OT €r0 pa3MepoB U EMKOCTH 00-
nanaeT pabounM HanpsbkeHuem 2 6. B koHie 3a-
PSIKM OJIMH DJIEMEHT CBHUHIIOBOTO aKKyMYJISITOpa
na€T HamnpsHKeHHe OOBIMHO OKoo 2,5—-2,76, HO
nocje BKJIIOUCHHS Ha paspsill ero HalpsKeHHE
OBICTPO TIOHIKAETCS JIO 2 @ U Ha 3TOM YPOBHE OHO
OyZeT 0CcTaBaThCs B TCUCHHE MOYTH BCETO BpeMe-
HU pa3psfa, MEIUICHHO TOHIKAsCh MO0 Mepe Ha-
CTYIUICHHS TOJTHOTO pa3psaa akKyMynstopa. Ax-
KyMYJISITOP CUHMTASTCSl Pa3pspKCHHBIM, KOT/Ia Ha-
MPSDKEHUE KaKIOTO DJJEMEHTa TOHU3UTCH J0
1,86. Jlanbpmie pa3pspkaTh aKKyMYJSATOpP HENb3s,
TaK Kak 5TO BBI3OBET TOpYY IUIACTHH W 3HAYM-
TEIHHOE YMEHBIIICHUE €T0 EMKOCTH.

OnekTpudeckas EMKOCTh aKKyMyJISTOpa 3aBHU-
CHUT OT BEJIMYHMHBI TIOBEPXHOCTH IMOJIOXKHUTEIBHBIX
IUIACTUH W TOJIIUHBI CIIOS aKTUBHOW MacChl B
mactuHax. [1o3ToMy, KOTJ1a XOTAT MOBBICHTE EM-
KOCTh aKKyMYJSTOpa, HE yBEJIMYHBas Ype3MEpPHO
€ro pa3MepoB, B KXKIBIN 3JEMEHT MOMEIIAIOT 110
HECKOJIEKY OTPHUIIATCIbHBIX W ITOJIOKHUTEIBHBIX
TUTACTHH, MPUYEM OTPHUIATEIHHBIX IUIACTUH BCE-
raa ObIBacT Ha OJHY OOJIBINE. DTO NETaeTCs ¢ TOM
IIEJbE0, YTOOBI MOXKHO OBUIO HCIIOJIB30BaTh BCIO
MOBEPXHOCTh (00€ CTOPOHBI) TOJIOKHUTEITBHBIX
TUTACTHH, KOTOPBIC YCTaHABIUBAIOTCS B MpPOME-
KYTKaX MEXKAY OTPUIATSIbHBIMA ITUIACTHHAMHM
AJIEMCHTA.

KucnoTHbIe akKyMyJIATOPBI HENb3s 3apskaTh U
pa3pspKaTh TOKOM JIt000# Crutbl. MakcUManbHBIN
paspsaaHbIil U 3apsAAHbIA Toku (B ammepax) s
CBHHIIOBBIX aKKyMYJISTOPOB OOBIYHOTO THIIA HE
NOJuKHBI mpeBbiath 10% ux éMKOCTH B aMIiep-
gacax, €CJId, HampuMep, €MKOCTh aKKyMYyJSITOpa
paBHa 20 aqu, TO 3apsSIHBIA U pa3psSAHBIN TOKU HE
JOJOKHBI TIPeBbIaTh 2 a. OOBIYHO HE JOBOMAT 3a-
PAAHBIA U pa3psAIHBIA TOKM IO ATHX IPEACIIOB,
TaK KakK 4eM OOJIbIIe 3apsIHBINA TOK, TEM XYyXKe aK-
KyMYJIATOP 3apsyIUTCSI U TEM MEHBIIYI0 EMKOCTh
oH OyneT uMmeth mpu paspsyie. Kpome toro, mpu
OUYCHb CWJIBHBIX 3apSIHBIX M Pa3PSIHBIX TOKax
OBICTPO HAYMHAET TPECKATHCS W BHINMAJATh U3 pe-
METOK TUIACTUH aKTHBHAs Macca, B pe3ylbTare
4ero ObICTpPEe W3HAIIMBAKOTCS W CAMH IUTACTHUHBI
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(B 0COOEHHOCTH TIOJIOKUTEIBHBIE) U AKKYMYJISITOD
CTaHOBUTCS] HETOJTHBIM.

BHyTpeHHee CONMpPOTHUBICHHUE Yy KHUCIOTHOTO
aKKyMyJsiTopa odeHb Majio. [loaroMmy HEH B KoeM
Cllydae HeJb3s la)ke Ha MTHOBEHHE 3aMbIKaTh €ro
HaKOPOTKO, TaK KaK Cpasy e 4epe3 aKKyMyJIIsaTop
MPOUAET HACTOIBKO CHIIBHBIM TOK, YTO TUTACTHUHBI
€r0 MOT'YT HCIIOPTUTHCS.

OtnenpHBIE aKKYMYJISITOPHBIE DIIEMEHTHI TOY-
HO TaK €, Kak W TaJIbBAaHUYCCKUE DJICMEHTHI,
MOXKHO COEIMHATH MEX]y COOOH MmociieIoBaTeb-
HO M TapaJuielbHO U MONy4YaTh TaKUM MyTéM Oa-
Tapeu 000K EMKOCTH M HampshkeHUs. Tak, Ha-
npumep, Oatapes Hakana HampsokeHHeM 46 co-
CTOUT W3 JBYX IMOCIEAOBATEIIEHO COSIMHEHHBIX
aKKyMYJISITOPHBIX DJIEMEHTOB, a Oarapes aHoja
806 — u3 40316MeHTOB.

B xonme 3apsnma ykaszaHHas Oarapes Hakana
NOJDKHA J1aBaTh HANpsHKEHHE HE MeHee 56
(2,5%x2), a anomnas 80sompToBast — 1006
(2,5%40). Iocne paspsaa HampsHKCHUE TEPBOU
IOJKHO OBITH He Hike 3,66 (1,8%2),a y BTOpOit —
He Hmwke 726 (1,8%40).Otu undpsl Hy>KHO TBED-
JI0 3alIOMHHUTBH KaXKJIOMY, ITOJIb3YIOMIEMYCSl CBHH-
IIOBBIMU aKKyMYJISITOPaMH.

Cocynamu Uis KHCJIOTHBIX aKKyMYJISTOPOB
OOBIYHO CITy’KaT CTEKJISTHHBIC MWW IJIACTMAaCCOBBIC
OaHku. B kauecTBe 3MEKTpONIMTA MPUMEHSETCS
pacTBOp XMMHUYECKH YHCTOM CEpHOM KHCIIOTHI B
JTUCTHJUTHPOBAHHOM BOIC

IIEJIOUHBIE AKKYMVIJIATOPBI. OT1u ak-
KyMYJSTOPBl 007alaloT PSAOM IMPEHMYIIECTB IO
CPaBHEHHIO C KHCIOTHBIMH aKKyMYJISTOPaMH.
OHu He O0O0ATCS KPaTKOBPEMEHHOTO KOPOTKOTO
3aMBIKaHUSl, UX MOXKHO 3apspKaTh W paspsiKath
0OJBIIMM TOKOM, a TaKXKe MOXKHO 0e3 Bpema Aus
JabHEHIIIeH padOThl OCTABIATH IMPOJOJKUTEIh-
HOE BpeMs B pa3pspkeHHOM Buje. lllenounsie ak-
KYMYJBSITOPBI 00JIaZaf0T BBICOKOH MEXaHHUYECKOH
MPOYHOCTHIO, HE OOATCI TPSICKH U TOIYKOB
(dur. 2).

Brimyckaemple HammMu 3aBOJaMH IIETTOYHBIC
AKKyMYJISITOPBI HA3bIBAIOTCS KaaIMHUEBO-HUKEIE-
BBIMH, IIOTOMY YTO B COCTaB aKTUBHOW MacChl UX
IUTACTHUH BXOIAT KaaAMUi U HUKenb. CoCyIsl U ca-
MH TUTACTUHBI 3THUX aKKyMYJISATOPOB HW3TOTOBIISA-
I0TCS U3 HUKEITMPOBAHHOM JTUCTOBOM CTaJIH.

[TnacTUHBI MEIOYHOTO AKKyMYJSITOpa COOH-
paroTCsl U3 OTACIBHBIX CTAJIBHBIX MAKETOB (1ame-
Jieil), HANOJHEHHBIX aKTHBHOM Maccoi. Jlamemun
JIeIA0TCSl U3 TOHKOM JICHTOYHOW MSITKOM CTalu,
CHAOKEHHON MEITKMMH CKBO3HBIMHU OTBEPCTHSIMH.
Uepes 5TH OTBEPCTHSA DIEKTPOIUT CBOOOIHO CO-
o0Iaercss ¢ akTUBHOM Maccoil. Jlamenu kaxxmou
IJIACTUHBI CBOMMHU KOHI[AMH TPOYHO CBS3BIBAIOT-
Cs MEXKIy cO0O¥ IpH TMOMOIIM CTAJBHBIX pEOEp
(pur. 3). braromaps TakoMy yCTpOMCTBY IIacTH-



Ha o0yamaeT BBICOKON MEXaHWYECKOW MPOYHO-
CTBIO. JIamenu MoJI0KUTENBHBIX IIACTUH HEMHOTO
TOJILE JIaMeNlel OTpUIaTeNbHBIX TUIACTUH U CHA-
PYXKHM HUKEITUPOBaHBL. [103TOMYy MOJIOXKUTENBHYIO
IJTACTUHY MOKHO JIETKO OTIPEIETUTH IO OJIECKY.
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®ur. 2. BHewwHun @ur. 3. MNMnacTtuHa
BUA WeJslo4HOro Lesio4HOoro
aKKyMYynAaTopa. aKKymynaTopa.

B 3aBucHMOCTH OT BENMYMHBI EMKOCTH B aK-
KyMYJISITOpE MOXKET OBITh Pa3NuyHOE YHUCIIO TO-
JIO)KUTENBHBIX W OTPHUIATENBHBIX IacTuH. [lo-
CIIETHUE PACIIONAraroTCsl B MPOMEXKYTKAX MEXIY
MOJIOKUTENBHBIMA TUTacTHHAMU. [lo10KuTeNbHBIX
IUIACTHH B ATHX aKKyMYJISITOpax Bcerjaa ObIBacT
Ha OJIHY MEHBIIIE, YEM OTPULATEIbHBIX.

VY KaaMHEBO-HHUKEJIEBBIX aKKyMYJIATOPOB TIO-
JIOXKUTENbHBIC IJIACTUHBI HE H30JIUPYIOTCS OT
KOpITyca cocyna, a Hao0OpOT, COSIMHEHBI C HHM.
IIpu TakoM ycCTpOWCTBE OTpUIlATENIbHBIE TUIACTH-
HBl Y 3THUX aKKyMYJISITOPOB JIOJKHBI OBITH TIIA-
TEIBHO H30JUPOBAHBI OT COCYAa DJIEMEHTa U OT
MOJIOKUTENBHBIX TJIACTHH, B NMPOTHBHOM CIIydae
AKKyMYJISITOp 3aMKHETCS HaKopoTko. I[loaTomy
MEXKIY KaXION MOJOXKUTEIBHON U KaXIOH OTpu-
IATEIEHOM TUIACTHHAMHU AJIEMEHTa MPOKJIaJlbIBa-
FOTCSl DO0OHHUTOBEIE TPYOKH, a péOpa OTpHIIATEIh-
HBIX TUIACTHH H30JHPYIOTCA OT CTEHOK COoCy/a
TOHKUMH 300HUTOBBIMU MMPOKIIATKAMHU.

AKTHBHas Macca y MOJOKUTENbHON TUTaCTUHBI
KaJIMHEBO-HUKEJIEBOTO aKKyMYJISITOpa COCTOUT U3
rUpaTa 3aKUCH HUKEIS, K KOTOPOMY J00aBiseTCs
HEKOTOPOE KOJMYECTBO IMOPOIIKOOOpA3HOTO Tpa-
¢dura. [locmemuuii CIIy)UT TOIBKO IS YMEHBIIIE-
HUS COMPOTHUBICHUS U HE MPUHUMAECT HUKAKOTO
y4acTusd B XUMHUYECKUX MpoIleccaX, MPOUCXOJs-
X BHYTPH aKKyMYJISITOpa BO BpPEeMs €ro 3apsija
Y paspsna.
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AXTUBHas Macca OTPHUIIATENILHOW IJIACTUHBI
COCTOMWT W3 THpATa 3aKUCH KaJMUS ¥ THUJIpaTa 3a-
kucu kenes3a. JKenezo (kak rpagur B aKTHBHOM
Macce TIOJNIOKHUTENBHOM IUTACTHHBI)  SIBISICTCS
3/IeCh JUIIH J0OaBKOW aKTHUBHOW MacChl OTpHIIA-
TEJBHOW TUIACTHHBI, HO OHO HE NMPUHUMACT ydYa-
CTHS B XUMHUECKHUX MPOLECcCax, MPOUCXOSIINX B
aKKyMYJISITOPE.

B kauecTBe 2JIEKTpOJIMTA B INEIOYHBIX AKKY-
MYJISITOpaX NPUMEHSETCS PacTBOP €IKOro Kayld
WM €IKOTO HaTpa.

DJIEKTPOHT XOTSI ¥ MPHHUMAET aKTHBHOE y4a-
CTHE B XMMHYECKMX MPOLECCaxX, MPOUCXOAALINX
BO BpeMS 3apsiia M paspsia IIEIOYHOr0 aKKyMy-
JSITOpa, HO HE U3MEHSETCS] HU 10 CBOEMY COCTaBYy,
HY T10 IUIOTHOCTH ¥ HE PACXOJyeTCH.

[I1OTHOCTH BMEKTPONUTA AJS ILEIOYHBIX aK-
KyMYJIATOPOB, pabOTAaIONMMX B YCIOBHUSAX JKHIIBIX
MOMEIICHUH, TomKHa OBbITh 22—24°n0 mkane bo-
me (ynensHblit Bec 1,18-1,2) Ha nutp nuctmm-
poBaHHOI BOABI HYXHO B3sTh 250—2702 emnxoro
KaJi B KpHCTAJLIaX.

HopmanbHbiil 3apsaHblii TOK IS IIETOYHBIX
aKKyMYJIATOPOB JIOJDKEH OBbITh paBeH 1/4—1/6&wm-
KOCTH akkymyisitopa. ClenoBarelbHO, eclid EM-
KOCTh aKKymyJjsiTopa paBHa 60 aw, To HOpMab-
HBIN 3apsaHbiid Tok Oyzer 10—15a.

Ho 310 He 3HauuT, YTO WIENOYHBIE AKKyMYJIsi-
TOPBI HENb3S 3apshKaTh W Pa3psbKaTh MEHBITUMH
unn OonpmmMu Tokamu. Ilpm Oonpmmx Tokax
HYXHO CIIEIUTH, YTOOBI TeMIIeparypa 3JICKTPOIIH-
ta He mpeseiciaa +40° C, B mpoTHBHOM cltydac
E€MKOCTh akKKyMyJiaTopa yMeHbIuTcst Ha 50%wu e
HEBO3MOXKHO OyZ€T BOCCTAHOBHTb.

B koHIe 3apsiia 1IeT0YHOM aKKyMYJISTOPHBIN
3NIEMEHT JOJDKEH JaBath 3. 1. ¢. 1,75-1,8. [locne
MpeKpaleHus 3apsaaa 3. 1. C. dIeMeHTa J0CTaTou-
HO OBICTpO HayMHAET MOHMXKaThcs 10 1,426.
Jlanpllie OHa CHIDKAETCSl CPABHUTENLHO MEJICHHO.
Tax, Hanpumep, yepe3 10—12aneit ona gocTuraer
npumepHo 1,36. Pabouee nHampspkenue (T. €. Ha-
NpsDKEHUE O/ HArpy3KOH) y 3apsDKCHHOTO Kajl-
MHUEBO-HHUKEJICBOIO aKKyMyJIsiTOpa paBHO IpH-
MepHo 1,256, y pa3psuKEeHHOTO aKKyMyJsiTopa
oHO ToHMWXKaeTcs A0 1. HyxHo TBEpmO 3amom-
HUTB, YTO 3. JI. C. Y Pa3psHKEHHOTO DIIEMEHTA PaB-
Ha 1,27, m0o3TOMY HanpspKeHUE HYKHO U3MEPATh
BCerja Moj Harpy3Koi, WHaue MOXKHO BMACTh B
ommOKy. Eciau mpu BKIIIOYCHHH HOpMaIbHOW Ha-
rpy3kHu Hampsokenue ¢ 1,27 ¢ naynér ObicTpo ma-
natb A0 16, TO 3TO 3HAYMT, YTO AKKYMYJISATOP
paspsbker. lllenodnble aKKyMyJSATOPH MOKHO
paspsokath U 0 0oJiee HU3KOTO HAINPSDKEHHS, HO
cucTeMaTuieckue pa3paasl Hiwke 1 ¢ mpuBomsT K
CHIDKCHHIO MX EMKOCTH M COKpAIEHHIO CpOKa
CITYKOBI.



JIeCTBYIOIIMIA MaKeT
113 L ” 1
KeHoTpoHHBII BBITPSIMUTEIH

MakeT HarIsgHO JAEMOHCTPUPYET TOKOIPOXO-
KJICHHE B CXEMaxX OIHOIOIYIEPHOTHOTO U ABYX-
MOJTYTIEPUOHOTO BBITIPSIMHUTENCH.

Ha nanemn (¢ur. 1) nzoOpakeHa NPHHIIMITH-
abHAsl CXeMa BBIIPSIMUTENS C IBYMS OJHOAHO[-
HBIMU KeHOTpoHamH. Hakanm ogHOrO M3 HHUX MO-
XKeT BBIKMouaTbes. [lpu aToM momyuaercs cxema
OJIHOTIONYIIEPHOIHOTO BBIIpAMICHHSA. B cxemy
BBEJ/ICHBI JIEKTPUPHUIIMPOBAHHBIC 3HAKH «+», «—»
W CTPEJIKH, YyKa3bIBAIOIIME HAIpaBICHUE TOKA.
VcnoBHO 37eKTpuHUIMpPOBaHBI HATH Hakajga Ke-
HOTPOHOB M WX JJICKTPOHHBIC HOTOKH. YIIpaBie-
HUE MaKeTOM MPOU3BOJUTCS C IOMOLIBIO BBIKIIO-
yarens Kj, yCTAaHOBICHHOTO B JICBOM HI)KHEM yT-
Jy TIaHEJW MaKeTa.

KEHOTPOHHbIX BbINPAMUTENb
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®ur. 1. BHewHWn B1Ag AeNCTBYOLLIEro MakeTa
“KeHOTPOHHbIN BbINPAMUTENDL”.

[IpunnunuanpHas cxemMa MOHTaXa MakeTa
npeactanieHa Ha ¢ur. 2. JlaMIo4Yky Ha HEH oTMe-
YeHbI TEMH K€ HOMEpaMH, 4To U Ha ¢ur. 1.
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Qur. 2. MNMpuHuMnmnansHasa cxema
OencTByloLLero MakeTa
“KeHOTpOHHbIN BbINpsiMUTENb”.

T

B. K. Jlabytun, Harnsansle mocobus no pamuuo-
texHuke (MaccoBas paanobubamoreka), ['ocaHepro-
n3zar.
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IIpocrenmmuii pacyér
2
CUJIOBOTO TpaHc(opMaTopa

B nmro6uTtensckoi MpakTUKE PEaKO MPHXOTATCS
BBINIOJIHATh TOJHBIA PacuéT CHIOBOIO TpaHchop-
Matopa. ['opaszio mporie noiabp30BaThes yKe roTo-
BBIMH CTaHJAPTHBIMU CHUJIOBBEIMH TpaHCc(opmaro-
pamu, BBITyCKAIOMIMMHUCS HAIIeW MPOMBIIIICHHO-
cThio. [ToaTOMY 3/1€Ch IPUBOATCS JIUIIH HEKOTO-
pBIe TPAKTUYCCKHE YKa3aHWs, PYKOBOJCTBYSCH
KOTOPBIMH PaJIHOIIO0UTENb MOXKET BBIOpATh TOI-
XOJSIIUIA TpaHCPOPMATOP, OTPEMOHTHPOBATH TO-
BPSKIEHHBIH WM  MPUCTIOCOOUTh  TOTOBBIH
TpaHchopMaTop sl KaKUX-TUOO CIEeIUaTbHBIX
menei. DTUX yKa3aHWUH MOCTAaTOYHO TAKXKE W IS
TOTO, YTOOBI CHIENaTh CHIOBOW TpaHChopMaATOp
CaMOCTOSITEIIBHO.

[Ipu BBIOOpE cHITOBOTO TpaHCchoOpMaTopa IS
MMUTaHWS PAJHOTIOOUTENBCKUX YCTAHOBOK HEOO-
XOJIUMO 3HAaTh, KaKWe¢ MOIIHOCTU W HANPSKCHUS
IOJDKHEBI 1aBaTh Bce Bropuunbie oomotku (I, Il u
IV ma ¢ur. 1). Haubonee yrmorpeOHTENLHBIMHI SIB-
JSI0TCA TpaHcopMaTopsl MoinHocThio 15, 35, 50,
75u 1006m.
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dur. 1. Cxema 06MOTOK CUNOBOrO
TpaHcdopmartopa.

Usrorornenue tpanchopmaTopa TpeOyeT moj-
cuéTa CIENYIONINX BEIHYMH. CCUCHUS CEpJICUHU-
Ka, 4Kclia BUTKOB U JIMaMeTpa MPOBOJIa OOMOTOK.

CeucHre cepaeyHHMKa TpaHCpopMaTopa Haxo-
muTcst 1o opmyite

Qcm = \/P()y

rae Pp, — MOIIHOCTH, TOTpedisieMass TePBUYHOMN
00MOTKO# TpaHcopMaTopa U3 CETH.

[Ipy mpuMeHeHNH CTaau MOHMKEHHOTO Kave-
CTBA JIy4llle MPOWU3BOJHUTH IMOJCUET CEYECHUS IO

dhopmyie
Qcm = 1,2\/P0

Haubonee ymoTpeOUTENBHBIM THIIOM CEpCY-
HUKa ISl CHJIOBBIX TpaHC(HOPMATOPOB SBISCTCS
craagaptHeiii 111-06pasneiii winu [1-06pazHpIid ¢
mIoma o ceueHms ot 6 10 20 e,

2
DneMeHThl W JeTalu JIIOOUTENbCKUX PagHOIPH-
émuukoB (MaccoBas panuoOudanoreka). 'ocanepro-
n3nar, 1950.



MomHocTs TpanchopmaTopa Py onpenensercs
gepe3 CyMMY MOIITHOCTEH, pacXOJQyeMbIX B HETIIX
BCEX BTOPUYHBIX OOMOTOK, M K. II. A. TpaHchop-
Maropa. Momuoctu P; u P, MOHWXAIONIMX Ha-
KaJIBHBIX OOMOTOK BBIUHCIISIOTCS KakK TPOM3BEIIC-
HHUE U3 JCHCTBYIOIIMX BEIWYWH HANPSLKEHUN U
TOKOB, HCOOXOAUMEIX NJIs MUTAHHUS HaKajia JIaMIl.
MOIITHOCTH TOBBITIAIOIICH 0OMOTKH MOYKHO TIPH-
OMMKEHHO PacCUUTATh, HCXOMS U3 MOIIHOCTH BHI-
MPSIMIICHHOTO TOKA MPH TOJHOM Harpyske, mpuoa-
BUB K HEHW MOIIHOCTh, PACXOIYIOIIYIOCS B (DUIBT-
PYIOIIEM YCTPOUCTBE U B KEHOTPOHE, T. €.

P, =1 ,U -+ %(R,*R).

3necs P, — momHOCTE, TIOTpebsiemMast OT TIo-
BBIIIAIONIENR OOMOTKHU;

|, — TOK, TOTPEOIIIEMBIiA OT BHIMPIMUTEIIS,

U, — BBIIPSAMIIEHHOE HAIIPSDKCHUE;

R, —conporusnenue punbTpa,

R —BHyTpeHHEE CONPOTUBIICHHE KEHOTPOHA.

Torma obmiass MOITHOCTE P; BceX BTOPHYHBIX
oOMoTOK OyzeT paBHa P; = P,+P3+P,.

[Ipu ompenencHUM MOUTHOCTH, MOTPEOIIEMON
TpaHc(hOpMaTOPOM M3 CETH, HEOOXOIMMO y4YeCTh
K. M. Jd., KOTOPBIA I TaKUX TPaHCPOPMATOPOB
MO>KHO NPHUHATE paBHBIM 75—80% .IlosToMy mo-
Hasi MOIITHOCTb Py, moTpebisieMast TpaHchopmaro-
poMm u3 ceTH, OyaeT paBHa

Po = 1,2P1 = 1,25‘P2+P3+P4).

Jis  ynpoméHHBIX pacdyéTOB YHCIIA BHTKOB
4acTo IMOJIb3YIOTCS BeMu4nHOM N — dmciom BHT-
koB Ha 1 6. Uncno BUTKOB Ha 1 6 onpenensercs u3
cnenyrmux Gopmyr:

45
N=——
QCIﬂ
ISl CICMATIbHOM TPaHC(OPMATOPHOI CTAIN
60
N =
Qem

I XyAmed cranu. Yarne moiab3yroTcsl cpeHen
BEJIMUUHOU

_ 50+55
Qun

Onpenenus, Takum o0pa3om, BenuuuHy N, He-
TPYJHO TOJICYMTATh YHCIO BUTKOB KaXKIOH W3
obmoTok. Tak, y epBUYHOM OOMOTKH ISl CETH
B 1106 4mcIO BHUTKOB MEPBUYHON OOMOTKH
w; =Ne110,a g 2206 wy; = Ne220. /Iis1 TOBEI-
maromein oomMotku W, = NeU,, rne U, — netict-
BYIOIllee 3HAYCHUE HAIPSHKCHUS BTOPUYHON 00-
MOTKH.

[Ipu peMoOHTE CcropeBIIEro WU Mepejelike He-
MOJIXOIANIEr0 TpaHchopMaropa MOKHO PEKOMEH-

N
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JIOBaTh CICHYIONIHH CIOCO0 OMpenenéHus ducia
BUTKOB Ha 1lg. OmHa M3 HaKadbHBIX OOMOTOK C
M3BECTHBIM HAIPSDKEHUEM Pa3MaThIBACTCS M TOJI-
CUMTHIBACTCS YMCIO €€ BUTKOB. [lonmydeHHOe umc-
JI0 BHUTKOB JENWUTCSA Ha HampsiKeHHe OOMOTKH.
Hampumep, oOMoTKa Hakana jJamMn HanpsHKEHHEM
6,3 6 cocrosina u3 26 BUTKOB; pasaenus 26 Ha 6,3,
noryanM 4,1 Butka Ha 1 6. [lepeMHOXUB BeTHUH-
HY 4,1 Ha HanpsHKEHUS, KOTOPBIEe JODKHBI JaBaTh
OCTaJbHBIE OOMOTKH, ONpEACIUM HY)KHBIC YHCIIa
BUTKOB JJIs1 STHX OOMOTOK.

Hampspkenune Bcell TOBBIMAOMEH 0OMOTKH
CHJIOBOTO TpaHC(opMaTopa B OOJBIIMHCTBE CIY-
yaeB BeiOupaercs ot 400 no 6006. Hampsoxenue
MOHIDKAIOMINX OOMOTOK OIpeAeNsieTcs THUIIOM
JIAMII. 171 JIaMTT MEeTaJUIMIeCKON CEpUU OHO PaBHO
6,36, U1 cTapbIX 00pa3LOB CTEKISHHBIX JaMmil 4 6
U JUTsI KEHOTPOHOB OOBIIHO 5 6.

[Ipn HEOOXOMMMOCTH TONYYCHHUS OOJNBIIETO
TOKa, YeM TOT, Ha KOTOPBI paccuuTaHa HMEIO-
mascs 0OMOTKa, HE0OXOIMMO 3aMEHHUThH €€ HOBOMI
obMoTKOI 13 Goree ToJCTOro mMpoBoaa. uamerp
MPOBO/Ia JIF000W 0OMOTKH TpaHChOopMaTOpa Orpe-
JeNsieTCs U3 YCJIOBHS JIOIYCTUMOHN IUIOTHOCTH TO-
ka Ha 1 am? cedenus mpoBoga. OBBIYHO U BCEX
00OMOTOK TpaHC(OpMAaTOpa IUIOTHOCTh TOKAa BBI-
GupaeTcs OIMHAKOBOM U3 pacuéra 3 almm®.

B 3aBucuMocTH OT AOMYCTHMOW IUIOTHOCTH
TOKa JUAMETp MPOBOJA MOXET OBITh IMOACYHUTAH
10 OJTHOH M3 cienyroumx Gopmyi:

d=0,7VI (mst IIOTHOCTH TOKA 2,561/MM2);
d=0,6VI (mst IoTHOCTH TOKA 3 a/MMZ);

d = 0,45V1 (wis mrotHOCTH ToKa 4 almn?).
3nech | —Tok B @ u d — iMamerp MpoBoOAa B MM.

[Ipu wm3roroBieHuu TpaHChOpMATOpPa PaTUO-
JMOOUTENs dYalle BCEro TMONb3YeTCS TOTOBBIM
CTaHIAPTHBIM CEPACYHUKOM, IIO3TOMY 3/IeCh HE
MPUBOJUTCS IMOAPOOHBIA pacyéT BceX pa3MepoB
IIacTUH U okHa. OTpesenuB CeYeHne CepAcUHH-
Ka, IOIOMPAOT TaKOH pa3Mep IUTACTHHBI, YTOOBI B
OKHE CepJ/ICUHMKA IIOMECTHINCH BCE 0OMOTKH.

Pacuér 3annMaemMoro 0OMOTKaMH MeCTa B OKHE
MOKHO TIPOU3BECTH, TOJIB3ySICh MPUBOJAUMON HU-
Ke TadIuIeh.

B aToif Tabnuie ykazaHO YHCIIO BUTKOB pas-
JUYHBIX COPTOB MPOBOJA, MPUXOASIIEEC Ha KaxkK-
JIbIA KBaJpaTHBIA CAHTUMETP IMONEPEYHOTO cede-
HUs Karymkd. [Ipu ompenenéHun 3aHUMaeMOro
00MOTKOI MecTa B OKHE Haj0 00s3aTCIIbHO Y-
THIBATh W MPOCTPAHCTBO (ILIOIIAIb), 3aHUMAEMOE
n3osiue Mexy oomorkamu. Ilimomasns, 3aHu-
MaeMasi U30JISIIUeH, B HEKOTOPBIX CIy4asX MOXKET
OBITH JIOBOJIPHO 3HAYHUTEIHLHOM, M €CIIH e€ He YUH-
TBIBaTh, TO MOXHO JOITyCTUTH B pacuére rpyoyro
OLINOKY.



1
CrinaxuBaroiue GuIbTpbl

BoinpsiMieHHBIH TOK SIBISIETCA IYJIBCUPYIO-
LIUM TOKOM, T. €. COACPKUT MOCTOSHHYIO U Mepe-
MEHHYIO COCTaBJISIONINE.

Ho 3amaua BBIIpSIMHUTENS] COCTOUT B TOM, YTO-
Obl MUTaTh Ty WIA WHYI Harpy3Ky, HalpuMmep
AQHOJHBIC LENU NMPUEMHUKA, MOCTOSHHBIM IO Be-
nuarHe TOKoM. [losTomMy mepemeHHasi cocCTaB-
JISFOIIAs BBIPSMIICHHOTO TOKA SIBIISIETCS] HE TOJb-
Ko Oecrone3Hoi, HO U BpeaHoil. E€ He cnemyer
JIOTTyCKaTh B HArpy3odHoe compotusieHue. [lo-
CTOSIHHAsl COCTABIIAIONIAsl, HAOOOPOT, SBIAETCS
MOJIC3HOM W JKeJaTelbHO, YTOOBl OHA ObLIA Kak
MOKHO OOJIBIIIE TT0 CPABHEHUIO C TIEPEMEHHOH CO-
CTaBJISIOLLIEH.

PaccMoTpuM BeIMYUHBI MOCTOSTHHOM COCTaB-
nsromnedt |- v mepeMeHHo# cocTaBisomed |- s
pa3IMYHBIX CXeM BhIIpsiMuTene. [Ipu aTtoMm Hamo
WMETh B BUAY, YTO MYJIBbCALWU BBITPSIMIEHHOTO
TOKAa HECUHYCOUAAIbHBI U, CIEOBATEIbHO, TIEpe-
MEHHas COCTABJISIONIAsl CONECPIKUT Pl TAPMOHUK.
Haubonpuryro Benmn4auHy MMeeT nepBasi TapMOHH-
Ka, aMIUTUTYJy KOTOpPOH MBI OyjaemM 0003Ha4aTh
Ima-

Tmom XKepeobros, PagroTexHnka st pauooou-
teneit, Ceaspusgar, 1949.

Jluamerp YwuCo BUTKOB, mpuxoasmxes Ha 1 ey’
1o MenH, CEYEHMs! KaTyIIKH

MM 116) mmo - mmpg | IO 111391
0,08 8200 5700, 352G - -
0,1 5700. 4250: 2800 2079 -
0,12 4000 33200 228C 1720 -
0,14 3130 2650 1900 1470 -
0,15 2800, 2400 1720 1360 -
0,16 2500 2170: 160C 1260 -
0,18 2070; 1800; 1 36C 1100 -
0,2 1720 1530 118C 940 665
0,22 1400 1260; 102C 835 595
0,25 1140 1020 835 700 51¢
0,3 810 740 630 540 413
0,35 592 567 493 395 245
0,4 470 450 395 325 202
0,5 308 302 274 231 182
0,6 217 217 194 172 134
0,7 164 164 148 134 108
0,8 125 128 117 108 88
0,9 101 103 95 88,5 73,5
1,0 83 85 79 73,5 62,5
11 69 70 64 62,5 53,5
12 58,5 59,5 55 53,5 46,5
1.3 50,5 51 48 46,5 41
14 44,5 45 42 41 36
15 39 39,5 37 36 32,2
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JIisl OJTHOTIONYTICPHOAHOTO BBITPSIMIICHHS T10-
CTOSTHHAsI COCTABJISIONIAst TOKa (MM HAIIPSHKEHMS)
cocrapiser toneko 0,32, T. e. mpumepHO /3 OT
MaKCHUMaabHOTO  3HAYEHUS |ue WM U,
(¢ur. 1), a ammmuTya mMepBoii TApMOHHUKH TIEpe-
MeHHOU cocraBisaome |y = 0,3, Yacrora
MEPEeMEHHOM COCTABIISIOIICH paBHA 4YacTOTEe Iie-
peMeHHOro Toka, T. €. 50ey TpH MHUTAHUH OT
aneKTpoceTd. Takum 00pa3oM, B 3TOM Cilydae Iie-
pEMEHHAsi COCTaBIISAIOIIAS OOJIBILIE TOCTOSIHHOM
COCTaBIISIIOIICH, YTO SBJISIETCS HEIOCTATKOM OJI-
HOTOJTYTIEPUOIHOTO BBITIPSMIICHUSL.

dur. 1. Coctaensiowine BbINPAMIEHHOrO ToKa
npy OAHOMOJYNEPUOAHOM BbINPSIMIIEHNM.

B nByxmosynepuogHoM BhIIpsiMUTENE (3a UC-
KIFOYCHHEM CXEMBbI C yIBOCHUEM HAIPSHKCHUSN)
HMMEIOT MECTO CIEAYIONINE COOTHOUIEHMS:

|: ~ 0164,1401(6 144 U,MLJKC ~ 014ZJA1QKC'

TouHO TakHe K€ COOTHOLICHHS OymayT U s
HanpspkeHud. YacTora mylbcaluii yJIBOEHHas,
1. ¢. paBHa 100ey. Kak BUAUM, MOCTOSHHAS CO-
CTaBJIAIOMIAsT OOJbIlIE TEepeMeHHOoW. B »Tom 3a-
KJItoYaeTcs OOJIBIIOE MPEUMYIIECTBO JBYXIIONY-
MIEPUOHOTO BBIIPSAMIICHUS TI0 CPAaBHECHUIO C OJ-
HOTIOTYTICPUO/THEIM.

UTo0BI TOK U HANPsHKEHUE B HATPY30UHOM CO-
MpOTHUBIICHNH R, OBUIM TTOCTOSSHHBIMH, HEO0XO-
JTUMO CTJaJIUTh MYJIbCAIUN C TIOMOIIBI0 (PUIIBTPA,
BKJIFOUAEMOI'0 MEKIy CaMUM BBIIPSIMHUTEIEM U
COIPOTUBJICHUEM HArpy3KH.

3aoauei urempa s613emces NPonycKanue no-
CMOSIHHOU COCMABIAIOUWEl 8 HA2PY30UHOe CONPO-
mueienue U YCMpameHue NepemeHHou CoCmaes-
asowetl.

HauGonee dYacto mNPUMEHSIOMUECS CXEMBI
CriIaXUBAOIIUX (UIBTPOB IMOKa3aHbI HA QUr. 2

7505 —y &
ok Codn
T T .
Cq LC12 LC23 R RC2TRH
8) 2

our. 2. PasnnyHble cxemsl
crnaxmnBaroLmx QuUnbTPOoB.



Konpencaropsl puiabTpa UMEIOT EMKOCThH I10-
psaKa HECKOJIbKMX MUKpodapaa. B kauecTBe HUX
IIUPOKO HCIIOJIB3YIOTCS AJIEKTPOIUTHUCCKUE KOH-
neHcarophl. Jlpoccenu Bcerga AenarTCS ¢ cep-
JNEYHUKOM W3 CTABHBIX IJIACTHH M YHCJIOM BHT-
KOB TIOPS/IKA HECKOJNBKHUX THICSY JJISl TTONYYEeHHUS
WHAYKTUBHOCTUA B HECKOJIBKO €IAMHUI] WIH JECST-
KOB T€HpPH.

[lepemeHHBIE COCTABIISIOMINE BBITPSIMIEHHOTO
MyJBCUPYIOMIETO TOKa, HMMEIoNMe 4YacToThl 50,
1002y u Gosee BBICOKHE, CBOOOIHO MPOXOIAT Ye-
pe3 koHneHcatop C,, 001a1aronuii CpaBHUTEIHLHO
HEOOJBIIUM CONPOTHUBIICHUEM JUIS TIEPEMEHHOTO
TOKa 3TUX YacTOT, U BO3BpaIIarOTcs OOpaTHO B
BBITIPIMHUTENh. 3aT0 Jpoccens L mpemcraBmser
JUII HUX BechbMa OOJBIIOE MHIYKTHBHOE COTMPO-
TUBJICHHUE U MOYTH HE MPOMYCKAeT 3T TOKU, B TO
BpeMs KaK JJIs MOCTOSIHHOW COCTaBJISIOLIEH MEJ-
HBI TPOBOJ] APOCCENSI IMEET HEOONBIOE COMPO-
tuBneHue. [1o3ToMy MajeHune HapsHKeHUs ITOCTO-
STHHOM COCTaBJIAIOIIEH Ha Jpoccelie OyaeT He3Ha-
YUTENBHOE.

Tak kak HEKOTOpas 4YacTh MEPEMEHHOW Co-
CTaBJIAIOIIEH BCE K€ MPOXOIUT Yepe3 IPOCCEIb,
TO TIOCIIe HETO MapajieIbHO Harpy304YHOMY CO-
npotuBiicHUI0 R, BKIIOYEH emé ouH KOHJICHCA-
Top C,, CONMPOTUBICHHE KOTOPOTO HEBEIUKO IO
cpaBHeHUIO0 ¢ R,. B pesynprare Oombias 4acTh
MEPEMEHHOT0 TOKA, MPOIIEAIIETO Yepe3 APOCCEb,
3aMbIKaeTcs yepe3 konaeHcarop C, v B Harpy3o4-
Hoe conpoTuBieHue R, He momamaeT. Uem Gombiie
WHAYKTHBHOE COMPOTHBIEHUE ApPOCCENsT M HYeM
MEHBIIIE EMKOCTHOE COTPOTHBIICHHE KOHJEHCATO-
POB, TeM Jrydriie GUIBTP OYAET CTIIAXKUBATH MTYJIhb-
caru. Takum oOpaszoM, BenmuuwmHbl L u C mis
(bUIBTPOB XKenaTeTbHO OpaTh KaK MOYKHO OOJIBIIE.

Cnenyer oOpaTuTh BHHMaHUE Ha TO WHTEpEC-
HOE OOCTOSITETILCTBO, UTO MepPEblll KOHOEHCAmMOp
Gurempa Cy e monvko cenaxcugaem nyibcayui,
HO U 3HAYUMENbHO NOBbIUAEN NOCHMOAHHYIO CO-
CMABNAIOWYIO 8bINPAMIEHHO20 HANPANCEHUs. DTO
o0BsicHsIETCSL TeM, 4TO0 KoHjaeHcarop C; mpu Ha-
pacTaHMM HaIpsDKEHUS OBICTPO 3apsiKaeTcs OT
BBINIPSIMUTEIS TIOYTH JIO aMIUTATYTHOTO 3HAYCHHUS
HaNpsDKEHUs, a 3aTeM MEIUICHHO pa3pspKaeTcs de-
pe3 Ipoccenb Ha COINPOTHBICHWE Harpy3ku R,.
Uepes keHOTpoH KoHAeHcaTop C; paspsokaThes He
MOJKET, TaK KaK 3JICKTPOHKI HE MTPOXOAT OT aHO/a
K KaTomy, a paspsa depe3 R, mpoucxomut tem
MeJJIeHHee, 4eM Ooibllie R, W MHIyKTHUBHOE CO-
MPOTHUBJICHUE APOCCENs, MPEMITCTBYIOIIEe OBICT-
pOMY HapacTaHHUIO TOKA M CIAJIaHUIO HATIPSKEHHS
Ha KOoHzeHcaTope. brnaromaps aTomy HampspKeHHe
HE yCIIeBaeT MaJaTh TaK OBICTPO, KaK MPU OTCYT-
ctBun C,, a yxe mocie HeOOIBIIOTO MOHMKECHUS
HaNpsDKEHUST CHOBA TOBTOPSIETCS 3apsili KOHIECH-
caTopa OT CJEIYIOIIEro MoMylneproa TOKa, Mpo-
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XOJISIIEro Yepe3 KEHOTPOoH. B pesynbrate Hamnpsi-
xeHre Ha C; ONATh MOJHUMAETCS TOYTH JIO0 aM-
TUTUTYJHOTO 3HAYCHUS TMEPEMEHHOTO HampsiKe-
HUSI.

Ha ¢ur. 3 nokazan CrutomHon JUHUEH rpaduk
W3MEHCHUS HaNpsDKEHUs Ha KoHjeHcaTope Cy pu
OJTHOTIOIYTICPHUOHOM BBITIPAMIICHHH, & MYHKTH-
POM JiaH Ui CpaBHEHHUsS TpadUK BBITPSIMICHHOTO
HaTpsHDKEHUS. TIPU OTCYTCTBUU (uibTpa. M3 rpa-
¢duKa BUIHO, YTO MYJIbCAIUA 3HAYMUTEILHO CIIia-
JKCHBI ¥ TIOCTOSHHAS COCTABJIAIONIAs 3HAUUTEIHLHO
noBeicuitack. OHa yxe He paBHa 0,32MakcuMalb-
HOTO HampsbkeHus, a MoxeT cocraBusite 0,8—-0,9
U.\rta)cc-
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our. 3. CrnaxunsaHue rlynbcau,mﬁ
nepBbIM KOHAEHcCAaTOpoOM hunbTpa.

Uewm Oombliie HAarpy3o04Hoe compoTuBieHue R,
TEM MEHBIIIEe TOK pa3psaa KoHaeHcaropa C; u Tem
MeJIJICHHEE ClajiaeT Ha HEM HampspKeHUe. 3HAYMT,
MOCTOSIHHASI COCTaBJISONIas OYAET BBIIIC U MyJIb-
camuu OyayT criaxensl jydnre. Ecmu nemnb co-
npotuBiieHns R, BooOmie pa3oMKHYTh, TO KOHJICH-
carop Cj, 3apsSaUBIINCH IO MaKCHMAJIbHOI'O Ha-
npsokeaust U, COBEpIICHHO He OyaeT pas3ps-
KaThCsl Y HAIPsDKEHHWE Ha HEM OyJeT CTpPOro mo-
CTOSTHHBIM, PAaBHBIM U, .

Taxum obpasom, npu Hamuyuu Guismpa no-
CMosiHHOe HanpsdiceHue, dagaemoe Guinpsimume-
aem, Mmodicem OblMb Gblude Oelicmeyioue2o Ha-
NpAJICEeHUsT 6MOPUUHOU NogbluaroOwel. 00MOmMKU
mpaucgopmamopa 1 mMoxcem NPUOIUNCAMbCSL K
AMAIUMYOHOMY 3HAYEHUIO IMO20 HANPANCEHUSL.

Hampumep, ecnm paeiicTByroliee nepeMeHHOE
HaMpsHKCHUE, MOIaBaeMoe OT TpaHchopMaTopa Ha
BRIIPAMHUTEID, paBHO 3006 (ero MOXXHO M3MEPHUTH
BOJIbTMETPOM, TOJAKIIOYEHHBIM K BTOPUYHOU
O0OMOTKE), TO AaMIUIUTyJHOE 3HAYEHHE OTOTO
HampspDKeHus OyJleT, Kak H3BECTHO, paBHO
1,4300 = 42@. Ecnu mOCTOSHHAST COCTaBJISIIO-
as HanpspKeHUs Ha KoHjeHcarope C, Oyzaer co-
craiate 0,8U,,., TO 3TO 3HAYUT, YTO OHA paBHA
U- = 0,89420 = 33@, T. e. 60onbuie 300s.

ITpakTHYecKH MOCTOSHHOE HATPSHKEHUE Ha Ha-
TPYy30YHOM CONpOTUBICHUN Ry OymeT MeHbIe
BCJIEJICTBHE TIOTEPH YaCTH HANIPSHKCHUS HA COTIPO-
THUBJICHUU MTPOBOJIA IPOCCEIIS.

[lepemeHHOEe HampsbKeHHE, KOTOpOe BCE ke
nMmeercst Ha koujaeHcarope C,, mogaérest Ha apoc-
cenb L u xonnmencarop C,, coeanHEHHBIE MEXTY
co00i MOCIIeIOBATEeIbHO U WTPAIONINE POJIb KaK



OBl JenuTens HanpsoKeHus. IHIyKTHBHOE COTpo-
TUBJICHHUE JIPOCCENS BO MHOTO pa3 OOIbIe, YeM
E€MKOCTHOE cOmpoTuBjieHHe KoHaeHcaTopa Co.
[Toaromy Oosiblas 4acTh MEPEMEHHOTO HATIPsIKE-
HUS TaaeT Ha L v s BechMa Mamasi 9acTh 3TO-
ro HanpspkeHus npunagres Ha Cy, a Takke U Ha Ha-
TPy30YHOE COINpPOTUBICHUER,, BKIIOUYEHHOE Ta-
pamensho Co.

CnemyeT OTMETWUTH, 4YTO CIJIQXKMBAIOIIUH
(UNBTp MEHCTBYET TEM JTydIlle, YeM BBIIIE YaCTO-
Ta MyJbCAIMi, TaK KaK TOTJa BO3pPacTacT MHIYK-
THBHOE COIPOTUBIICHHUE POCCEIS U YMEHBIIAETCS
€MKOCTHOE  COMPOTUBIICHHE  KOHICHCATOPOB.
[Mynbcanuu Xye CrIaKUBAIOTCS MPH OTHOMOIY-
MEPHOJHOM BBIMPSIMIICHHH, Korma 4actota f ux
paBHa 502y, W Jydlie Tpu JBYXITOIYTIEPHOTHOM
(f = 100cy).

MblI paccMoTpenu JIEUCTBUE TaK HA3bIBAEMOTO
OJIHOTO 3BEHa WJIM OJHOU sueiiku dmmsTpa. st
JYYIIeTO0 CTIQKWBAHUS WHOTNA TPUMEHSIIOTCS
¢unbTpel M3 NBYX—TpEX sueek. llpumep cxembl
JIBYX3BEHHOr0 (uibTpa IMOKa3aH Ha Qur. 2g.
3neck koHnencarop C;, mpoccens Ly 1 KoHIEHCaA-
Top C, COCTaBJIAIOT OJHO 3BEHO M padOTalOT TaK,
Kak 3To OBUTO paccMoTpeHo Bbimie. OTHOBpEMEH-
HO KoHzeHcaTop C, WrpaeT pojb BXOAHOTO WU
MEPBOrO  KOHJIEHCATOpa Il BTOPOTO 3BCHA
¢unpTpa, B KOTOPOE BXOIAT Apoccenb L, U KoH-
nercatop Cz. Bropoe 3BeHO paboTaeT TOYHO Tak
ke, KaK W TepBOE, U CO3AaéT JOIMOIHUTEIHLHOS
CTJIa)KMBAaHUE TTYJIbCAIAN.

B caywasx, xorma BeiamdMHa HEOOXOIUMOTO
BBITIPSMIICHHOTO TOKa OYeHb HEBEJIHKA M JOITyC-
THMa HEKOTOpasi MOTepsl MOCTOSHHOTO HampshKe-
HUS, BMECTO JIPOCCENs IJs yJeIIeBIeHUS U yII-
porreHusl (GMIbTpa BKIIOYAIOT CONMpOTHBICHHE R
(MpoBOJIOYHOE WM HEMPOBOJIIOYHOE), KAK ITO TO0-
Ka3aHo Ha (ur. 2 2. BeauunHa 3TOTO CONMPOTHBIIC-
HUs 00BIYHO OepETCS B HECKOIBKO THICSY HITH JIe-
CATKOB Thicsd oM. [lomHas cxema HamOonee pac-
MPOCTPAHEHHOTO ABYXIOIYNEPUOJIHOTO BBIPSI-
MUTEIIA ¢ GUIBTPOM I0Ka3aHa Ha Qur. 4.

f GEU g

—=C; mmCo
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®ur. 4. Cxema ABYyXnonynepmuoaHoro

KEHOTPOHHOIO BbINPAMUTENS

C (bMnbTpoMm.
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o 1
CenreHOBBIN BBIIIPAMUTCIIb

B mocnemnue romasl Misl MATaHUS aHOAHBIX U
CETOYHBIX LENed PajuoNpUEMHUKOB U yCHIIUTE-
Jel OT ceTel MepeMEHHOT0 TOKa YCMEIIHO MpH-
MEHSIOTCSl CEJIEHOBBIE BBINIPSIMUTENH. B 3THX BBI-
MPSIMATENSIX UL TTPeo0pa3oBaHUsl TEPEMEHHOTrO
TOKa B MyJIbCUPYIOIIUNA BMECTO KEHOTPOHOB MpHU-
MEHSIOTCSI CEJICHOBBIC BBINPSMUTEIBHBIC 3JIEMEH-
THI.

CeneHOBBIN BBIIPSIMUTENBHBIN 3JE€MEHT Mpel-
CTaBJIACT COOOW HHKCIMPOBAHHYIO CTAJIBHYIO
maiioy (B BBIIPAMHUTENSAX, IMATAIOIINAX MTPHEMHH-
KM, IPUMEHSIOTCS MIaii0b1 auamerpoM 25—35mm),
MOKPBITYIO C OJHOM CTOPOHBI TOHKUM CJIOEM Ce-
neHa. IloBepx celieHa HAHECEH METAINTUYECKUI
CJIOHM M3 JIETKOIUIABKOTO CIUIaBa BUCMYTa, KaIMHUS
n onoBa. CranmbHas miai0a Ha3bIBACTCS HUKHHUM
BIEKTPOJOM WM aHOJOM, & CJIOU JIETKOIUIABKOTO
CIUTaBa — BEPXHHUM DJJIEKTPOJOM WIH KaTOJOM.
[TosTOMYy yKa3aHHBIA JIETKOMJIABKUHN CILJIaB Ha3bl-
BaIOT KaTOJHBIM CILIABOM.

Ecnmu k HIKHEMY 3JIEKTPOIy MPHIOXKHUTH TO-
JIOKUTENBHBINA, a K BEPXHEMY JJIEKTPOJY — OTPH-
LAaTeIbHBIM MOTEHIMAN, Yepe3 CIOW celeHa Mmou-
NET TOK OOJNBIIMK, YeM B CiIy4ae, €CIU IPHIIO-
KUTH TOTEHIIHAIBl B MIPOTHUBOIIOJIIOKHBIX HAIPaB-
nenusx. CrnemoBaTenbHO, Takas maiiba oOiamaeT
BBITIPSIMUTEIBHBIMA CBOMCTBAMHU, T. €. OHA MOXKET
mpeoOpazoBaTh MEPEMEHHBIH TOK B ITyJIbCHPYIO-
A,

OpnuHOYHAas 1maiiba MOXKET OBITh HCIIOJIE30BaHa
JUTSL BBEITIPSIMJICHHSI TIEPEMEHHOTO ToKa ¢ dddek-
THBHBIM HampsbkeHueM He Oonee 14—16g. Ilpu
0OJIbIIEM TPUIOKCHHOM HAMPSHKCHHUU  <Galld-
paromuii cnoi» paspyuiaercsi, W maiida Tepsier
CBOSI BBITIPSIMUTEIIHHBIE CBOHCTBA.

CEJIEHOBBIII CTOJIBMK. [{ns BbIIpsiMIe-
HUS CCIICHOBBIMHU BBIIPAMHUTEISAMH OOJBIIHX TIC-
PEMEHHBIX HAIpPsLKEHUN TPUMEHSIOT DSl COequ-
HEHHBIX MOCJIEOBATEIHHO CEICHOBBIX JIEMEHTOB,
npudéM UX 4ucio Oepércst u3 pacyéra, yToObI HA
KOKIyI0 Maidy MPUXOAWIOCh HANpsHKEHHWE He
cBhItie 12—14g.

Takast cOopka U3 CENEHOBBIX DJIEMEHTOB TOKa-
3aHa Ha ¢ur. 1. KoHCTpyKTUBHO#H OCHOBOI1 31€ChH
SIBJISIETCSI METAJUTMYECKUM CTEP)KEeHb, Ha KOTOPBII
HajeTa TpyOKa M3 M3OJSIIMOHHOTO Marepuaia ¢
BHCIIHUM JHAMETPOM, PaBHBIM JUAMETPY BHYT-
peHHEero OTBepCcTHs MMaidbl. Ha 3TOT cTepikeHb
HAJEBArOTCS IMOCIEAOBaTeNFHO IMaida co cioeM
CeJICHa, IPYKUHAIIAS METATNYSCKas 1manoa, Ma-
nas maiiba, onaTh maibda co CIoeM CelieHa U T. 1.

!B. H. Horagun u P. M. Manunun, Kuura ceb-
ckoro pamuodukaropa (MaccoBas paguoouOIHOTEKA),
T'ocanepromsnar, 1951.



[Ipyxunsmas 1maiida OCYIIEeCTBISET KOHTAKT
BEPXHETO 3JIEKTPOAA OJTHOTO CEIIEHOBOTO JIEMEH-
Ta Yepe3 Malylo METAUTMYECKYHO Maily ¢ HHK-
HUM 3JIEKTPOJOM CJEIYIOILEro CEIEHOBOTO 3JIe-
MeHTa. 1 monydeHus IOTHOTO KOHTAaKTa MeX-
Iy BCEMHU Iaii0aMu BeCh CTOJOHMK CTATHBACTCS
raifkaM, HaBUHYMBAEMbIMH Ha KOHIIBI METaJLIH-
YECKOTO CTEPIKHSI.

H3onayuoHHas wadllba
BbisodHOU nenecmok
Laliba ¢ ceneHosbiM Crioem

lpyxuHHas waliba
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Cmsieusarowasi Manasi  M3onsyuoHHasi mpybka
2atika waluliba
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®ur. 1. CeneHoBbIV BbINPSIMUTENbHbBIA CTONBUK
N ero cxemaTmyeckoe nsobpaxeHue.

BrirodeHue cToiOMKa B CXEMY BBIIPSIMUTEINS
OCYIIECTBIISIETCS. Yepe3 Ba METAIIMUECKHX JIeTie-
CTKa, OJJMH U3 KOTOPBIX COEAUHEH CO CTAIbHOU
maiOoi KpalHETO B CTOJIOWKE CEJICHOBOTO 3JIe-
MEHTa, a Jpyroi — ¢ KpailHeill B cTonOuke mpy-
KUHAIEH 1raiboit. M3omsmmuonHbIe MaiObl mpe-
MATCTBYIOT KOPOTKOMY 3aMBIKAHHIO MEXIY Kpaii-
HUMH 3JIEMEHTaMH CTOJIOMKA Yepe3 CTATMBAIOLINN
CTEP)KEHb.

Ha ¢wur. 16 mokazano cxemarndeckoe 0003Ha-
YEHUE CEJICHOBOTO BBIIPSIMUTEIBHOTO CTOIOHUKA.

CXEMA CEJIEHOBOI'O BBITTPAMUTEJIA.
OpHa U3 pacnpoCTpaHEHHBIX B MACCOBBIX PaIHO-
CITyIIAaTENbCKUX MPUEMHHUKAX CXE€Ma BBIIPSIMHUTE-
7Sl ¢ celeHOBBIM crojbukom CB mpuBeneHa Ha

¢wur. 2.
O > —Pte—
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dur. 2. Cxema BbINPAMUTENS C CEMNEHOBLIM
CTONBMKOM U aBTOTPaHC(OPMaTOPOM.

31ech BMECTO CHJIOBOTO TpaHc(opMaropa
npumeH€H aBToTpaHchopmarop AT, mpencras-
JISFOIUM KaTyIIKy U3 U30JIMPOBAHHOW TPOBOJIOKH
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C CepJCYHUKOM U3 CTAIBHBIX IUIACTHH. OT BUTKOB
KaTyIIKU clieNaHbl oTBOABI. K amexTpoceTn ¢ Ha-
npsoxkerneM 220 ¢ aBroTpanchopMmaTop mpucoe-
muasercs xoHmamMu 1 u 4 cBoeil 0OOMOTKH, U Ha-
NpsDKEHUE Ha CEJIECHOBBI CTOJNIOMK MOCTYIaeT He-
MOCPEICTBEHHO M3 CETH.

B pesynbrate BBIIPSIMUTENBHOTO JEHCTBUS
cronOuka Ha KoHIeHcatope C momydaercs myib-
cupyromee Hanpspkenue. IIpoBoma, oOo3HaueH-
Hele “+” W “—", WAyT Yepe3 CrIIAKUBAIOIIHA
(GWIBTp Ha MUTaHWE aHOJHBIX LeTed NMPUEMHUKA.
Yucno BUTKOB MEXIY HWKHUM KOHIIOM OOMOTKH
aBTOTpaHcdopmaTopa, 0003HaUYEeHHBIM LUGPOil 4,
W 0TBOJOM, 0003HaueHHBIM LU POil 3, BEIOMpaeT-
Csl TaK, YTOOBI Ha 3THX BHUTKAaX IOJIy4aJoCh Ha-
npspkeHne, HeoOXOIMMoe Ul HaKajia JIaMIl MpH-
émuuka. [IpoBoga oT 3TUX OBYX TOYEK MAYT K HU-
TSIM HaKaja JaMIl IpUEMHHKA.

Certsb ¢ HanpspkenneM 110—127s moakirodaer-
csl K KoHIy 4 0OMOTKH aBTOTpaHcdopMaTopa U K
orBony 2. IIpu »TOM B 4YacTH BUTKOB OOMOTKH
MEXIy KOHIOM 4 M OTBOAOM 2 MOJydYaeTcsl Ha-
npsoxkerne okono 100 . Tak Kak ceneHOBBIN
CTOJIOMK MOJKMIOYEH K KOHIY 1 0OMOTKH, TO yKa-
3aHHOE 100aBOYHOE HANPSHKEHUE CKIIABIBACTCS C
HANpsOKCHUEM CETH, MOABEASHHBIM K TOYKaM 2 U
4, ¥ Ha CENICHOBBI CTOJOHMK OMATH MOAA&TCs Ha-
npspkenue okono 220 6. CrieoBaTenbHO, HE3aBH-
CHMO OT TOTO, TUTACTCS JIN BBIIPSIMUTEI OT CETH
c HanpspkeHneM 220 wmu 110-127g, Ha ceneHo-
BBI CTOJNOMK MOAAETCS MPAKTUYECKH OAHO U TO
e HampspkeHue. [lostomy B o0oux ciydasx mo-
Jy4aroTcs HPUMEPHO OJMHAKOBBHIC BBINIPAMIICH-
HBIC HAIIPSDKCHHUS.

[Turanue npuémuuka “Poauna”
1
OT 3JICKTPOCETH IMEPEMEHHOTO TOKa

PasBuBaromiasics anmexkTpuduKaIysi KOJIXO3HOH
JIEPEBHU OTKPHIBAECT CEITLCKUM PaTUOIIOOUTEIISIM
ITUPOKHE BO3MOKHOCTH TPUMEHCHHS TOKa DJICK-
TPOCETH JIJIS MUTAHUS PaTHOTIPUEMHUKOB.

31ech MPUBOIUTCA CIOCOO TepeBoAa MPUEM-
HukoB “Pomuna” u “Ponuna-47” Ha muTaHue OT
AJNIEKTPOCETH, HE TPEOYIONIHMA W3MEHEHUS IPHH-
LUIAAIBHOM CXEMBI M 3aMEHBI JIaMII.

OTO OCYIIECTBISICTCS] MPUMEHECHUEM TSI TTH-
TaHUS Ieneld Hakalla ¥ aHOJIOB JIaMIl IPUEMHHUKOB
“PonuHa” ABYX CEIICGHOBBIX BBIIpsAMUTEnci. Cxe-
Ma MpuEMHUKA OCTaéTcs 0e3 M3MEHEHHH, a mepe-
BOJ[ €TO C TTUTAHUS OT JICKTPOCETH HA MMUTAHUE OT
Oarapeil OCyIECTBISICTCS MyTEM MePECOSAMHCHUS
YEeTHIPEXKUIBLHOTO KaOelTsl.

T . ..
b. Jleannosckuii. Ilutanue npuémuuka «Poau-
Ha» oT cetH, «Paguo», 1949 Ne 9.



CXEMA BBIITPAMUTEJIBHOI'O BJIOKA.
Cxema Ojoka BEIIPSIMUTENICH, KOTOPHIH HEOOXO-
TUMO coOpath Ui MUTaHWS MPUEMHHKA, MPHUBE-

neHa Ha ¢wur. 1.
R11,57 +1208B
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dur. 1. MpuHuMnNuansHas cxema
CeneHoBOro BbINPAMUTENS.

Taxol OJIOK COCTOMT M3 MOHIKAIOIIETO CHJIO-
Boro TpaHcopmatopa Tp M IBYX CEJIEHOBBIX
cTosIONKOB A u 5. IlepBBIii BEIIPSIMIIIET BBICOKOE
HamnpspKeHUe, HeoOX0IuMOe IS TUTaHMs aHOZOB
namn. CriaaxuBaromuil QUIBTP COCTOUT W3 CO-
NPOTHUBJICHUS Ry M 3MEKTPONTUTHYECKUX KOHJIEH-
catopoB C; u C,.

CeneHoBbI cTONOMK 5 BBIPSIMISIET HU3KOE
HampsDKEHUE IS MWTaHWS HUTEW HaKaja JIaMIl
npuémuuka. JIpoccens /Jp u xonaeHncatopsl Cz u
C4 COCTaBISIFOT CIIIQXKUBAIOMIUN (QHIBTP 3TOTO
BeIpsiMutens. CompoTuBieHue R, — 0ObIYHBIH
peocTaT ISl pEryIMPOBKH TOKa HaKaa.

Pa6otaer sToT 670K Tak. C KOHIIOB ITOJOBHUHBI
NepBUYHOM 0OMOTKHM TpaHcdopmaropa Tp (cek-
i | u 1), paccuntanHoi Ha 1278, nepeMeHHOE
HamnpspKeHHe ToJaéTcs HEeMOCPEACTBEHHO K cele-
HOBOMY CTOJIOMKY A4, M 3Ta OOMOTKa HUCTONb3yeT-
csl B KauecTBe aBToTpanchopmaropa. ITo odecre-
YUBAET IOCTOSHCTBO BBIIPSAMIICHHOTO HampsiKe-
HUS HE3aBUCHUMO OT TOT0, OyOeT Iu BKIIOYEH
TpaHcopmarop B ceTh ¢ Hampsbkenuem 110, 127
nmn 2206. Cam BeIIpAMUTENS (CTOIOUK A) BKITIO-
gaercd 1o cxeme Mocta. [Ipu motpebisemMom Toke
okoJio 10ma B punbTp BMECTO ApOCCENs CTaBUTCS
HETPOBOJIOYHOE CONpoTUBIEeHUE R, KoTopoe
BMecTe ¢ koHaeHcartopamu C; u C, BrosHe obec-
MEeYNBAET HEOOXOJUMOE CIIIaKUBAaHHUE TYJIbCAIUH.

HanpsbkeHue Ha BBIXOJI€ 3TOTO BEITIPSIMUTEIS B
3HAYUTEIFHOW CTETeHU 3aBUCHUT OT EMKOCTH KOH-
nencatopa Cj;; ¢ yBenmnMueHHEM EMKOCTU Hamps-
keHue ToBblmaercs. [lpu ykazanHeix Ha ¢wur. 1
BennunHax éMkoctu C; u compotuBieHus R; Ha
BBIXO/Ie (pUIBTpa MOJ HArpy3KOW MONydaeTcsl Ha-
npsoxenne 120s.

BemmpsMutenbHBIH  CTONONK b, TUTArOIUN
[leNb Hakaja JlaMn TpuéMHHKA, COOMpaeTrcs: 1o
OOBIYHON JIBYXITONYIIEPHOTHON cxeMe. Kak moka-
3BIBAET MPAKTHKA, TAKOW BBHIMPSAMUTEIb IS JaH-
HOTO city4dasi 6oJiee MOAXOANUT, YeM MOCTOBOM, Tak
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KaK M3-32 HEKOTOPOH HECHMMETPHYHOCTH ITUIEY Y
MOCTa BO3HUKAIOT 3HAYUTEIHHBIE MTyJIbCAIIHH.

Boobme Bompocy ¢uibTpanuy HamnpspKeHUs B
IIENU HaKaJla CJIeYeT YICNIATh CepbE3HOE BHUMA-
HHUE, TaK KaK OT 3TOTO B 3HAYUTENHHOW CTETICHU
3aBHCHUT KauecTBO paboThl mpuémHEKa. [Ipu Toke
0,464 (rox Hakanma jamn npuéMmHuKa “PoxnHa”)
3Ta 3ajaya SIBISIETCS BECbMa HEJErKOM M MOXET
OBITh YAOBJIETBOPHUTEIHHO pEIICHA JIUIIb MPHUMe-
HEHUEM B (MIBTPE COOTBETCTBYIOIIETO IPOCCEIIS
Jlp n xougencaropoB Cz; u C, obOmagarommx
00JIBIIION EMKOCTBIO.

KOHCTPYKIMA  BBHIPAMUTEJIBHOI'O
BJIOKA. O6a BbmpsMuTeNnss CMOHTHPOBAaHBI Ha
AIOMIHHEBOM IIIACCH, pa3Mepbl KOTOPOTO TOKa-
3aHbl Ha ¢ur. 2. Dopma U pa3Mepsl ero BEIOpaHbI
C TakUM pacy€ToM, YTOOBI IIACCH MOTJIO MOMEC-
THTBCS B suKe npuémanka “Pomuna” n “Pomwm-
Ha-47". PacronoxxeHue peraineit aToro OjJ0Ka Xo-
porro BUIHO Ha ¢ur. 3.
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®ur. 3. BeinpsamuTens B AwWwnke
npuémHuka “PognHa-47".

Ceepxy 1MIaccH pacrojiOXEHbI CEJICHOBBIC
ctonbuku A u b u xouaencarop Cy, BHYTPH IIac-
CH pa3MeIeHbl TMOHIKAIOMMNA TpaHCPOpPMATOP
Tp, xoupencatopsl Cy, C,, C3 u apoccens p. Ilo-
NOOHOE I1acCH, MOHATHO, MOYKHO CHENaTh U W3
(daHepsl WM TOHKHX JOCOK. BBIXOMHBIC 3aXKHMBI
BBINPAMUTENIEH YCTaHOBJIEHbI Ha TE€TMHAKCOBOM
ianke. s npuémunka “Ponuna” ynoOHee cre-
JIaTh BBIBOJBI YETHIPEXHKUIBHBIM IITHYPOM, TaK
KaK Ha CaMOM NMpPUEMHHKE UMEIOTCS 32)KHMBI JIJIst
TOJTKITFOUCHHS TUTAHMS.



CeneHOBBIC CTOJOMKHA MOTYT OBITH B3SITHI JIIO-
0oro THIIa, CIIOCOOHBIC MPOITYCTUTh TOK IS Ha-
kanma He MeHee 0,54 u TOk IS MUTaHWS aHOAOB
mamn okono 15—-12wua. [pu 3tom crienyer pyko-
BOJICTBOBAThCSI TEMU COOOPAKEHUSIMH, YTO K Ka-
XKIOHN maiibe ceIeHOBOTO CTOJMOWKA MOMKET OBITh
NPWIOKEHO HampspkeHue He Oompme 12-14g, a
IUIOTHOCTH TOKA 0JDKHA ObITh He Bbime 50—60ma
Ha 1 cu® paboueii MOBEPXHOCTH LIAHGBL.

Hcxons u3 3Toro, 9ncio maid B KaxIoM Iuie-
ye cTosiOuka A goipkHo ObITh He MeHee 9-10,a
IuaMeTp paboueil TOBEpXHOCTH IMaiObI —HE Me-
Hee lcm. B cronbuke 5 Moxker OBITH IO JBE
Iaiiobl B IUIe4Ye JuaMeTpoM He MeHee 35.amm.

JlaHHBIC CENICHOBBIX CTOJIOMKOB, IPUMEHEH-
HBIX B ONMCHIBAEMOW KOHCTPYKIIUH, IPUBEICHBI B
Tabm. 1.

Tabmauna 1
Makcu-
Haumeno- | lnamerp | UYuciao | Makcu-
. N .| MambHOE
BaHUE maiOpl, | IIai0 B |MallbHEII
HarnpsbKe-
CTOJIOMKA MM mie4e | TOK, Ma
HHUE, 6
A 20 180 120
b 45 800 24

CaMoJIeIbHBIMH JETAISIMU OJIOKa SIBJISTFOT-
sl TIOHIKAIMMK TpaHchopmarop 7p U apoc-
cens /[p punbTpa.

TpancopmaTop cobpan Ha cepAcUHHKE U3
mractus 111-19; ceuenne cepaednnka 5 cv’. Tep-
BUYHAsl ero oOMOTKa, KaK BHIHO U3 Qur. 1, cek-
monuposana (I, 11, 1) ¢ pacuérom Ha BKITIOUeE-
Hue e€ B ceTh ¢ Hanpsbkenuem 110, 127u 2206.

Oomotka IV TpaHchopMaTOopa HaMOTaHa IIO-
Bepx oOMOTKH | M coctouT M3 AByX cekuuid. OT
CpEeIHEH TOYKH 3TOH OOMOTKH CHACIIaH OTBO/I.

JlaHHBIC OOMOTOK MPHBEACHBI B Ta0JI. 2.

Tabnuna 2
Cekupu Harmps- Yucno HAuaverp
Toxk, a npoBOJa,
00OMOTOK | JKEHHE, 6 BHUTKOB
MM
| 110 0,11 1300, 0,27-0,8
Il 17 0,1 200 0,27 -0,3
1" 93 0,06 1100 0,2
v 11x2 0,5 130%2 0,5-0,6

Hpoccens /p ¢punbTpa coOupaeTcs Ha cepaey-
Huke u3 mactuH 1-25. Ceuenune cepreunuka
7 ev?, mmprHa Bo3IymHOTO 3a30opa 1. Hamor-
Ka TpPOHM3BOIOUTCA BHUTOK K BHUTKY MPOBOJOM
I13 0,5mm. Uncno BUTKOB OOMOTKH ApOCcens pa-
BHO 800.CompoTuBiIeHHE APOCCES TOCTOSTHHOMY
TOKY IOJDKHO ObITh paBHO 12om. Eciu comporu-
BJICHUE OKa)KeTcs OOJIbIE, TO CIEAYET YBEINUYNUTh
YHCJI0O BUTKOB BTOPHYHON OOMOTKH TpaHchopma-
TOpa, TaK KaK MHA4e HANPSDKCHHE HAa BBIXOJE BBI-
npamuTens: Oyner MeHsie 2. Ecnm xe compo-
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TUBJIGHUE JIPOCCENsl 3aMETHO MeHblne 12om, To
Ha BBIXO0JIE€ BBIPSIMUTEINS MTOTyYUTCS HAPSHKEHNE
0ozee 2 6. B 3TOM citydae M3IUIIEK €ro MPUAETCS
noryomars peocratoM R; B 5—-100m.

Konpnencaropsr C; 1 C, 10/KHBI OBITH PACCUH-
TaHbl Ha pabouee HanpsukeHue 150-3005, a C; u
C,—mna 25s.

CoOpaHHBIN BEIIPSIMUTEIEHBIN OJIOK HE Tpe-
OyeT HMKaKOro HajakuBaHUSA. HeobxomuMo Tuiib
peoctatoM R, TOYHO OTperyaMpoBaTh HampshKe-
HUE Hakaia. B mensx mpemocTOpoKHOCTH TpH
MEepBOM BKJIIOYEHHH OJOKa B NPUEMHHK HAIO
MOJIHOCTBI0 BBECTH peocTarT R, B Iemb Hakana.
3areM, BKIIOYUB BOJIETMETP, HAJO C IOMOIIKIO
peocTaTa TOYHO MOAOTHATH HY)XKHOE HaNpsKEeHHE
Hakana.

[Ipu oTCyTCTBHM BOJBTMETpA HANPSHKCHUE Ha-
Kajla yCTaHaBIMBAETCA II0 TPOMKOCTH MpHEMA,
T. €. BpallleHHeM PyYKH peocTara IMOCTEIeHHO I10-
BBHIIIIAIOT TOK HAaKaja JI0 TeX IOop, IOKa HE MOJy-
YUTCS TPOMKHUM mpuém. 3aTeM Haao PYUKy peo-
cTara cierka MoBepHyTh B 0OpaTHYIO CTOPOHY, HO
TaK, 4TOOBI He OBUTO 3HAYMTEIHPHOTO YMEHBIIICHUS
TPOMKOCTH, ¥ OCTaBUTH €€ B 3TOM IMOJIOKCHUU.

BxurogaeTcst 6J10K B ceTh P MOMOIIHX IITHYpa
C BUJIKOM, IPUCOEAMHEHHOTO K 3aKHMMaM TEePBUY-
HOW OOMOTKHM TpaHc(opmaropa, COOTBETCTBYIO-
IIIUM HAIPSDKCHUIO CETH.

s mepexona Ha mmTaHWe OT Oarapeil Hamo
OTKIIFOYUTH BBIIPSIMUTEIBHEIN OJOK OT MPUEMHH-
Ka ¥ TOJKITFOYHTh OaTtapeu.

JIutepatypa

Knueu

U. N. CrimxeBckuii, [anbBaHumveckue Oarapen
akkymynstopsl (MaccoBass paanobubnuoreka), I'oc-
sHeprouszaar, 1949.

OnuCHIBAIOTCS MPOCTEUIINE CAMOICIBHBIC JJICMEH-
Thl ¥ BBITYCKACMBIC IPOMBIIUICHHOCTBIO THIIBI 3J€-
MEHTOB M OaTapeil, UCIIONB3YEMBIX B PaIUOIIOOUTEIb-
CKOH mpakTuke. M3maraloTcss OCHOBHBIC TpaBuia 00-
pAIICHHS C aKKyMYISATOPAMH.

®. U. TapacoB, Kak mocTpouTh BBINIPAMHUTEID
(MaccoBas pamuooubaroreka), l'oconepronsmar, 1949,

Onmcanne MPOCTOTO CaMOJEIBHOTO JIAMIIOBOTO
BBIPSMHUTEIIS.

B. I1. Cennnuxuii, CamonelbHble rajibBaHUYECKUE
anementsl (MaccoBasi pamuobubnuoreka), I'ocanepro-
n3gar, 1950.

[IpakTH4yeckoe PyKOBOJCTBO Ui CAMOCTOSITEIIBHO-
IO M3TOTOBJICHUS TaJIbBAHHMYCCKUX JJIEMCHTOB Pa3HBIX
TunoB. ONHCHIBAIOTCS TaKXKe CaMOJENbHBIC OaTtapen u
JAIOTCS YKa3aHUS IO BOCCTAHOBICHHUIO 3aBOJACKHX 0a-
Tapel Hakajia v aHO/a.



C.H.Kpuze, Pacuér MagOMONIHBIX CHIOBBIX
TpaHchopmaropoB u apoccenei GpunsTpos (MaccoBas
paguobubimoreka), 'oconeproumsaar, 1950.

MeTtonsl pacu€Ta TpaHcHOPMATOPOB JJIST BBITIPSIMHU-
Teleil W YHpOMEHHBIM crmoco0d pacdy€ra apoccenei
bUIBTPOB.

b. A. JleBangoBckuii, Ilutanne npuémuukoB «Po-
JHA» oT anekrpocetr (MaccoBast paanoOoubinoTeKa),
T'ocanepromsnar, 1950.

OnucaHue BBIIPAMUTENCH A MUTaHUSA OT DJICK-
TpoceTH OartapeiHbIX NpUEMHHUKOB <«PoanHa-47»,
BU1-224,PIIK-9 u PIIK-10.

H. B. Kasanuckuii, ABrotpanchopmarop (Maccosas
paguobubnrnoreka), 'oconepromsaar, 1950.

PacckaswiBaeTcs, kak paboraeT aBTOTpaHchopma-
TOp, ¥ IPUBOIUTCS] METOJMKA €TI0 pacuéra.

P. M. Manunun, Ilutanue paguonpuéMHHUKOB OT
anexTpocetn (MaccoBast paauobubnnorexa), ['oconep-
romsaart, 1950.

OnucaHbl pa3IMYHbIC CXEMbl KCHOTPOHHBIX H CeJie-
HOBBIX BBINIPSIMUTENCH M JaHbl YKa3aHUs MO BBIOODPY
KCHOTPOHOB M CEJICHOBBIX CTOJIOMKOB, MPUBOJISATCS
pacuéThl BRIIPSIMUTEINCH U (PUIBTPOB K HHM.

B. B. llumoB u I'. M. JlaBeinoB, Mctounmkm TOKa
Il GatapedHbIX  paguonpuéMHNKOB, CBs3bHU3IAT,
1950.

PaccMarpuBaroTCcsi MPUHIUIIBI PabOThI, YCTPOHCTBO
W MPUMEHEHHE TEePBUYHBIX HCTOYHWKOB TOKa Iuisi Oa-
TapeiHbIX PaTuONPUEMHUKOB. OIHCHIBAIOTCS OCHOB-
HBIC TUIIBI HAKATBHBIX M aHOJHBIX OaTapeid, BBITyCKae-
MBIX OTEYECTBEHHON MPOMBIILICHHOCTBIO, W JAIOTCS
COBETHI 10 BBIOOPY MCTOYHUKOB MHUTaHUS M oOpaiie-
HUIO C HUMU.

J. A.Tepmran u B. A. Jlaparan-Cymes, Camo-
JelbHbI BUOponpeoOpazoBarens (MaccoBast paauo-
oubnnoreka), 'oconepronsaar, 1951.

[ToxapoOHOE ommcaHue MPOCTOTO YCTPOMCTBA, Tpe-
00pa3yIomero HU3Koe MOCTOSHHOE HANPSKCHHE aKKy-
MYJISITOPOB B IIOBBIIICHHOE MTOCTOSTHHOE HANPSKEHUE.

K. b. Mazenp, BeinpsiMmutenu 1 crabunusatops! Ha-
npsbkenust (MaccoBasi panrooubnuoreka), I'ocanepro-
n3gar, 1951.

PaccmatpuBaroTCs OCHOBHBIC CXEMBI BBIPSIMUTE-
JEH W SJCKTPOHHBIX CTAOWJIM3aTOPOB HAIPSIKCHUS.
[puBoasTCcs pacdéThl KEHOTPOHHBIX U CEJICHOBBIX BBI-
MpsAMUTENEH, a TakkKe CIUIaXuBaromux ¢GuibTpoB. Jla-
€TCS KOHCTPYKTHBHBIA pacd€T TpanchopMaTopoB u
Jpoccerie M pacuéT dJEKTPOHHOTO CTaOMIM3aTopa Ha-
TIPSDKCHAS.

Cmamou
B. Cennuukuit, Hcnonb3oBaHue pa3psbKEHHBIX
snementoB MBJI, «Paguo», 1949 Ne 4.
W. U. ComxeBckuii, DOnementsl BJl, <«Pammo»,

1949,Ne 5.

I1. TonpoBanckuii, CeneHoBBIC BHIMPSMUTENH, «Pa-
o», 1949 Ne 7.

J. Tepmran u B. [Japaran-Cymes, CamoJenbHbIi
BuOpomnpeodpasoBareb, «Pagno», 1949 Ne 8.

P. Manunus, Bempsmureny, «Paguo», 1950 Ne 10.

P. Manunun, CriaxwuBaromme GuibTpbl, «Pammno»,
1950,Ne 11.
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I'JIABA JIEBSITAS
JIAMITIOBBIE TTPUEMHUKYA U YCUITUTEJIA

X

[TapameTpsbl pa,Z[I/IOHpI/IéMHI/IKal

Jlnst Toro 9To0BI CpaBHUBATH PaAHONPUEMHU-
KH ¥ KIaCCU(PUIMPOBATh WX, HENb3s OTPaHUYH-
BaThCs OOIIMMH W HEONPEACIEHHBIMU YKa3aHHS-
MH O TOM, IUIOX WJIW XOPOII JaHHBIH MPUEMHUK.
HyxHBI TOYHBIE XapakTEepUCTHKH €ro padoumx
kadecTB. /i 3TOro HaMO pacnojaraTh HEKOTO-
pPBIMH JaHHBIMH, TO3BOJISIONIUMA OOBEKTUBHO
OIIEHUTH Ka4eCTBA PATUONIPHEMHIKA.

Taknmu 00BEKTUBHBIMU JAHHBIMHE, XapaKTePH-
3YIOIIMMH 3JIEKTPUUECKUAE KadecTBa MPUEMHUKA,
SIBIISIIOTCS €70 TIApaMETPHI.

[lapamerp mo-Tpedecku O3HAYaeT — OTMEPH-
Baromuii (u3mepsitonumii). [TapameTpsl paguornpu-
€MHHKA — ATO TaKUE €ro JaHHBIE, KOTOPBIC MOIY-
YaroTCsl B pe3yJbTaTe BIOJHE ONpeneiIEHHBIX H3-
MEpEeHUH.

OcHoOBHBIC MapaMeTphl (MOKA3aTeNH) paguo-
NpUEMHHUKA CIIETYIOIINE:

1. Tuama3oH BoJH (4acToT).

2. BbIxoiHast MOIITHOCT.

3. [Torpebnsiemast MOIIHOCTb.

4. YyBCTBUTEIBHOCTh, T.€. CIIOCOOHOCTH pa-
JTUONIPUEMHYKA TPUHUMATH CIIA0bIE CUTHAIBI.

5. N30upartenbHOCTh, T. €. CIOCOOHOCTh BHIJIE-
JIATh CHUTHANBI TpeOyeMo#l panuoOCTaHIMH U He
MpPOIYCKaTh CUTHAJIOB JPYTUX CTAaHIHMHA (OTCTpau-
BaThCH).

6. YacroTHas XapaKTepUCTHKA, ITOKA3bIBAIO-
masi, Kak NpUEMHUK BOCIPOU3BOAUT pa3IHUHBIC
4acTOTHI.

JUAIIA30H BOJIH. [Inana3oH npuéMHHUKA
orpenenseT coboil yuacTok (MIH MOJI0CY) 9acToT,
Ha KOTOpOM NpuéMHUK padortaet. [IpunsiaTo yka-
3bIBaTh JIMANA30H B KHWJIOTEpIaX WJIM B Merarep-
max (mis Hambojiee KOPOTKMX BOJH), a 4acTo B

1
Ilo Pa3HbIM UCTOYHHKAM.

XXX
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MeTpax. Ciaenyer UMeTh B BUAY, YTO OJHA TOJBKO
CIOCOOHOCTh MPUEMHMKA TJIABHO HACTPAaWBATHCS
Ha OIpeeJEHHYIO TI0J0CY YaCTOT HE TapaHTHPYET
BO3MOXKHOCTH TpHEMa BCEX CTaHIMH, paboTaro-
X Ha 3THX YacToTax. s sToro emé Heobxo-
UMO, YTOOBI HAIMpPSDKEHHOCTH TONS CTAHIUU B
MecTe npuéMa JO0CTAaTOYHO MPEBHINIAjIa YPOBEHb
MOMEX, a TakKe, YTOOBI MPUEMHUK 001a1al COOT-
BETCTBYIOIIEH YyBCTBUTEIHHOCTBIO.

CoBpEeMEHHBIC JIaMIIOBEIE PaJUOTPUEMHUKH
MMEIOT OOBIYHO TPY OCHOBHBIX JUAIa30HA. JITUH-
HoBoNHOBEIH (0T 2 00010 723 M), CpeaHEBOIHO-
BoIi (0T 575 1o 187 M) M KOPOTKOBOJIHOBBINA (OT
75,6110 24,8m).

ITpuémMHuKM, UMEIOIINE BCEe TPU YKa3aHHBIX
JMara3oHa, 4YacTO Ha3bIBAIOT BCEBOJIHOBHIMHU. llo
CYIIECTBY 3TO HAUMEHOBaHWE HEMPaBUIBHO, TaK
KaK 3TU NMPUEMHHUKH HE OXBATHIBAIOT YJIBTPAKO-
POTKOBOJIHOBBIM Auana3oH. Kpome Toro, B cynep-
TeTePOIUHHBIX MPUEMHUKAX, B KOTOPHIX OOBIYHO
UCTIONB3yeTCsl MpOoMeKyTouHast dactoTa 460xey,
BOJIM3W 3TOM YacCTOTHI JAMAINA30H JOJDKEH HMETh
mpoBaji. MHade B quama3oHe, OMHM3KOM K HpOMe-
JKYTOYHOW YaCTOTE, paJUONPUEMHUK paboTall ObI
HEYCTOWYUBO U C UCKAKCHUSMHU.

Ho Tak kak paguoBemiaHve Ha YIbTPaKOpPOT-
KHX BOJTHaX BEAETCS MOKA TOJNHKO B KPYIMHEHIITNX
IIEHTpax CTPaHbl, & MPOBAJI B JITUHHOBOJHOBOM
nuana3one He mpepbiiaer 120m, Ha3BaHHE «BCE-
BOJIHOBBIA NMPUEMHUK» €I1I€ HE BBIIUIO U3 YIOT-
pebneHus.

HexoTopble BCEBOJHOBBIE MPUEMHUKH HUMEIOT
TOJBKO OJWH OOIHWHA KOPOTKOBOJIHOBBIM aHara-
30H, YTO 3aTPYyIHSET HACTPOHKY, TaK KakK JOCTa-
TOYHO YyThb-4yTh MOBEPHYTh PYYKY, YTOOBI MOTE-
pATH TPUHUMAEMYI0 DPaJUOCTaHINIO. JTO 0OCO-
OCHHO XapaKTEpHO JJIs Hadaia KOPOTKOBOJIHOBO-
ro Auamna3oHa, I7ie Ha Y3KOM yYacTKE PaclojoiKe-
HO 0COOCHHO OOJIBITIOE YUCIIO PATHOCTAHITHIA.



C mpyroii CTOPOHBI, paaguOBEIIaTEIFHBIE CTaH-
MU HE 3aHUMAIOT BECh KOPOTKOBOHOBBIN TUara-
30H, a pa0OTaIOT JIUIIb B OTJCIBHBIX €0 yd4acT-
Kax. DTO — TaK Ha3bIBaEMbIC KOPOTKOBOJHOBBIC
BelIaTeIbHbIE TUAMa30Hbl.

Ha mkane HacTpoWku paguonpuEMHHUKA 3TU
JTMara30Hbl OOBIYHO MOAYEPKHYTHI TOTOTHUTEITH-
HOH JINHUEH.

UT0OBI 00IETYNTh HACTPOHKY HAa KOPOTKOBOJI-
HOBBIC CTaHIIMA W TOJYYUTHh OOJIee YCTOMYUBBIN
MpuéM, HEKOTOPhIC PATUOTIPUEMHUKH JCIAIOTCS C
pacTSIHYTBIMH JHAMa30HAMH. JTO — HeOObIIHe
y4acTKH KOPOTKOBOJIHOBOTO nuana3ona (300—400
Key), PaCTSHYThIC Ha BCIO IIKATY PagdONpPUEMHH-
Ka, Omaromapst ueMy oOecIeduBaeTcsl ymaoOHas U
MJlaBHasi HacTpoiika. B coBpeMEeHHBIX MNPUEMHH-
KaxX BBICIIMX KJIacCOB OBbIBaeT OT ABYX A0 IATH
pPacTSHYTHIX nHara3oHoB. OOmMA KOPOTKOBOIHO-
BBIM IMaNa30H B 3TOM CIIy4ae CIY>KUT JIJIs Ipuéma
JIUIIIB B TE€X YYACTKAX, KOTOPHIE HE PACTSHYTHI.

Takum 00pa3oM, COBPEMEHHBIC DPaTUOIIPUEM-
HUKHA MOTYT UMETh OT JIBYX J0 BOCBMH H JaXKe Je-
CSATH PA3TUYHBIX TUANa3oHOB (BKIOYAs PaCTSIHY-
THIE).

BbIXOAHAA MOUHOCTD. Ilocnemuss
(oxoHeUHAs) CTyIEHb PAaAMONPUEMHUKA OTHAET B
TeJe(OH WU TPOMKOTOBOPHUTEIh HEKOTOPYIO
MOIIHOCTh TOKa HU3KOW YaCTOThI, KOTOPYHO Ha3bI-
BalOT BBIXOJIHOM MOIHOCTHIO. IIpu 3TOM Ha 3a-
XKUMax TeJe(OHa WU TPOMKOTOBOPUTENS MPUEM-
HUKa T0JIy4aeTCsl HEKOTOPOE HampsKeHHEe, Ha3bl-
BaeMO€ BBIXOJHBIM HallpspkeHHeM. BrixomHas
MOIIHOCTH BBIPAXKAETCS B BaTTax WIM B MHIUIH-
BaTTax.

Jlisi HOpMaJIbHOM CITBIIIMMOCTH Ha Tele(oH
BBIXOJTHasE MOIMHOCTH JOoKHAa ObiTh oT 10 mo
20m6m, a BBIXOJHOE HAIPSDKEHUE MPH 3TOM CO-
craBiseT ot 15 no 206 i1 BRBICOKOOMHOTO TeJe-
¢dona. Ilpuémanku, paboTarOIIHEe ¢ TPOMKOTOBO-
PUTENSIMH, UMEIOT 3HAYUTEIHHO OOJIBIIYI0 MOIII-
HOCTh (OT COTCH MUJITMBATT JI0 HECKOJIbKUX BAaTT).

Uewm OombIIe BBIXOIHAS MOITHOCTH NMPHUEMHU-
Ka, TeM OONBIIYI0 ayIUTOPHUIO OH MOXET 00CITy-
KUTh.

Jnst oOCITy XKUBaHUS KWIBIX TTOMEIICHHUH T0C-
tatoyHa MoIHOCTh 0T 200.mem no 3—4 em. [pu
MOITHOCTH B 3—5 671 MOXKHO OOCITYKUTH OOIBIION
3. YIIUMYHBIE TPOMKOTOBOPHUTEIH IOTPEOJISIOT
MomHocTh 10 1006m, a MHOTA U BHILIIE.

[[upoko  pacrpocTpaH€HHBIE  TPUEMHUKH
MMEIOT BBIXOJHYKO MOIIHOCTH: «Pekopn-47» oko-
no lem, AP3-49 0,6 ¢m, «Boctok-49» 1,5¢m,
BO® M-557 okono 3 6m, OatapeitHbIil TPUEMHUK
«Pomguna» 0,2-0,18m.

[Ipu onpeneneHUN BBIXOAHONH MOIIHOCTH IIPH-
HUMAaeTCcsl BO BHHMMaHHE MOIIHOCTh, KOTOPYIO
NPUEMHUK OTAAET IPU OIPEAEIEHHOM MUHUMYME
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HCKa)XCHMI, B CBSI3U C 4eM €€ Ha3bIBAIOT MHOTJA
«HEHCKAXKEHHON MOITHOCTBIO.

OtnaBaeMyr0 TNPUEMHHUKOM DJICKTPHUYSCKYIO
MOIIHOCTh HE CIEAYyeT CMEIIMBATh C aKyCTHYe-
CKOW MOIIHOCTBIO, T.€. MOIIHOCTHIO 3BYKOBBIX
KOJICOaHWH, pa3BHBAEMBIX T'POMKOTOBOPHUTEIIEM.
Tak kak KOA(POUIMEHT TOJE3HOTO JCHCTBHSA
TPOMKOTOBOpHUTENCH O4YeHb Maj (B CpelHEM OKO-
10 1%), To ormaBaeMasi MIPUEMHHMKOM aKyCTHYE-
CKas MOIIHOCTh MTPUMEPHO B CTO Pa3 MCHBIIE YKa-
3BIBAEMOM B IACTIOPTAX BBIXOAHON MOIIHOCTH.

[NOTPEBJIIEMAA  MOHIIHOCTB. Mom-
HOCTh, TOTpeOisieMass TMPUEMHUKOM OT OCBETH-
TEJIHHON CETH, BHIPAXKACTCA B BaTTaX W SABISACTCS
nokaszareneM, XapakTepH3YIOINIMM  SKOHOMUY-
HOCThb paavoNpuéMHUKA. UeM MEHbIIy0 MOII-
HOCTB MOTPEOIIAET MPUEMHHK, TEM OH SKOHOMUY-
Hee. [lo BenmumHe mMOTpeOIIEMON TPUEMHUKOM
MOIITHOCTH MOYXHO BBIYHCIIHUTH, CKOJBKO Oyzaer
CTOUTH ICKTPOIHEPTHsI, HYXKHas JJIs €ro pabOoTHI.

CremaeM TpUMEpPHBIN pacy€T s MpUEMHUKA
«benapyce», umeroriero 13 maMm ¥ MoTpeOIIstO-
mero ot cetu 1806m.

JomyctuMm, uto mpuéMHUK paboTaer S yac. B
CYTKH, CJIEJIOBATENIbHO, B JIEHb OH MOTPEOJIIeT
9006mu (BarT-uacoB), a B Mecsam 900x30 =
27 0006mu, wmun 27026mu (TeKTOBATT-4ACOB;
1 xunoBart = 10rekroBart = 1 000Bart). Onun
TeKTOBATT-4aC IO MOCKOBCKOMY Tapu(dy CTOHT
4 xorm. (1 xkmnoBarr-yac — 40xom.). CinegoBarels-
HO, CTOMMOCTh ITUTaHWs PAJUOTPUEMHIKA B Me-
can coctaBuT 270%x4 = 1(. 80«.

COOTBETCTBEHHO CTOMMOCTH MHUTAHUS MPHEM-
HUKa CpEJHel MOIIHOCTH, MOTPEOIISIONIero, cKa-
xeM, 50—-806m, cocraBut oT 3 p. 10 4 p. 80 k.
Otr UdPHI CIIeyeT 3HATh BCEM, HMEIOIITIM TIPH-
€MHUKM H TIPOKMBAIOIIUM B KOMMYHAJIBHBIX
KBapTHPaXx.

1
qYBCTBI/ITCJ'IBHOCTB

CriocoOHOCTh  paaWONPUEMHUKA TPUHAMATH
JaTbHUE WK BOOOIIE ¢1ab0 CIBIIIMMbIE CTaHIHN
XapaKTEepPU3yeTcsl €ro 4YyBCTBHTEIBHOCTHIO. Teo-
PETUYECKH 3TO Ka4eCTBO MPUEMHUKA TIPEACTABIS-
€TCsl OYeHb MPOCTHIM: YeM OOJIbIIIe YyBCTBUTEINb-
HOCTb MPUEMHUKA, TeM OoJiee C1adble CUTHAJIBI OH
MOXKET MPUHUMATH M, CIICAOBATEIBHO, TEM 0OJb-
1€ CTaHIUN OH MOXKET NPUHITH. Ho mpakTuiecku
BO3MOXKHOCTH NMPHEMA TOTO WM WHOTO YMCIA pa-
JUOCTAHIIMIA 3aBUCHUT OT psijfia IPUYHH, YTO JeIacT
MOHSITHE O YYBCTBUTEIHLHOCTU PAUOTIPUEMHIKA B
M3BECTHOW CTEMEHW PACIUIBIBYATHIM M HESCHBIM
JUTSL HAYMHAIOIUX PATUOTIOOUTEIICH.

i IMoneroit, YyBCTBUTEIBHOCTD, «Panno», 1949.



HAIIPSKEHUE HA BXO/IE. Curnans! mpu-
HAMaeMOW CTAaHIMU TOCTYMAIOT Ha BXOJ MPHUEM-
HuKa (BXOJOM MPUEMHHKA HA3BIBAIOT €0 3KUMBI
«aHTEHHA — 3a3€MIICHHE»), pa3BMBas Ha HUX He-
KOTOpOE€ TEepEeMEHHOE HampsKeHHE BBICOKOW Yac-
TOTBHI. DTO HANPSKEHHUE HA3bIBACTCSA BXOTHBIM.

UeMm MeEHBIIE BEIMYWHA BXOJHOTO HAMpsKe-
HUS, TOCTaTOYHAS Ui HOPMANbHON pabOTHI MpH-
€MHHKA, TEM BBIIIE €T0 YYBCTBUTEIBHOCTD.

Jlyis Toro 4ToOBI M30€kKaTh Pa3HOOOS B OIICH-
KaX, YCJIOBWJIHCh CUMTATh MEPOU UYBCTBUTEIHHO-
CTH NMPUEMHNKA TaKOE HAIIPSDKEHUE, KOTOPOE HA/I0
MOJIBECTH K €ro BXOAY, YTOOBI TMONYYUTh HA BHI-
X0JIe¢ HOPMaJIbHYK) MOITHOCTh. HopMmanbHasi BEI-
XO0JHasi MOIIHOCTh paBHA OJHOM JiecsITOM Hau-
OOJIBITICH BBIXOAHON MOIITHOCTH MPUEMHHKA, T. €.
TakOW MOIIHOCTH, KOTOPYIO NPUEMHHUK OTHAET
pu ko3 purrieHTe HEMMHEWHBIX UCKaXXEHUH, HE
npeebiiaroieM 10%.

MUWJUIMOHHBIE OOJIN BOJIBTA. Heob6xo-
JUMOE JUTS TIOJTYYCHHUSI TAaKOW BBIXOJHOW MOIIHO-
CTH BXOJIHO€ HampspKeHHe OOBIYHO ObIBaeT OYEHBb
MaJIbIM — OHO U3MEPSETCS MUJUIMOHHBIME JIOJISIMH
BOJIbTA — MUKPOBOJIbTaMH (mkg). Takum obpasom,
YyBCTBUTEILHOCThIO NMPUEMHUKA HA3BIBAETCS TO
HampspKeHHE B MHKPOBOJBTAaX, KOTOPOE HAJI0
MOJIBECTH K €T0 BXOJY, YTOOBI MPUEMHUK OTIaBall
HOPMAJIBHYIO BBIXOJIHYIO MOIIHOCTh. Ecnm, Ha-
NpuMep, JJIsl MOTYyYeHUs] HOPMAJIbHOW BBIXOJIHOM
MOIIHOCTA K NMPUEMHUKY HAJ0 TMOJBECTH HAIps-
xenue B 100.mk6, TO TOBOPAT, YTO €ro 4yBCTBU-
TEJIHHOCTh PaBHA CTa MUKPOBOJIBTAM.

Bxod npuémHuka
1 mukposonsm (mke) = 0,000001 gonbma (8)

Bennunnaa HanOOINBIIEN BBIXOJHON MOIHOCTH
Y, CJIeIOBATEeIbHO, HOPMAIBHON BBIXOJIHOW MOIII-
HOCTH TPUEMHHUKOB OBIBAET Pa3NUYHON, MMOTOMY
YTO BBIXOJ{HAS MOIIHOCTH B 3HAYUTEIILHOM CTeTe-
HU OTNpEACNAeTCS HU3KOYACTOTHOW YacCThIO IPH-
éMHuKa. [loaToMy mnpu paBHOM YYyBCTBUTEIIBHO-
ctu, Hanpumep 100mke, OnMH MPUEMHHUK MOXKET
UMETh HOpManbHYIO MomHoCcTh B 0,1 6m, a apy-
roit — 0,2, 0,3sm u 1. 1. CaemoBareabHO, MO OT-
JlaBaeMOM TPUEMHHUKOM MOIITHOCTH HENb3sI CYIUTh
0 €r0 YYBCTBUTEIHLHOCTH.
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CrnemyeT 3aMeTUTh TaKXkKe, YTO MEXIy UyBCT-
BUTEBHOCTHIO NMPUEMHHUKA U €€ YMCICHHBIM BBI-
paXEHHEM B MHKPOBOJIBTaX CYIIECTBYET 0Opart-
Has 3aBUCHUMOCTB. 4eM OOJIbIlIe 3HAYCHUE UYBCT-
BUTEIHHOCTH, BBIPAKEHHOE B MUKPOBOJBTAX, TEM
MEHBIIIE UYyBCTBUTEIHHOCTh MpHEMHUKA. Ecim,
HaInpuMep, YyBCTBUTEIBHOCTh OJTHOTO MPUEMHUKA
paBua 100.mxs, a npyroro 1 000mxe, TO 4yBCTBU-
TEJIHHOCTH MEPBOTO M3 HUX B JIECATH pa3 OoublIe,
4eM BTOPOT0. DTO OOCTOSTEIHLCTBO PATUOCITYIIIA-
TEIW W HAYMHAIONIUE PaJMONIOOUTENH YacTo 3a-
OBIBAIOT W MPHUIAIOT HEBEPHOE 3HAUEHUE UYHCIICH-
HOMY BBIPQXKCHHUIO YYBCTBUTEILHOCTH.

UEMY PABHA UYYBCTBUTEJIbBHOCTb.
UyBCTBUTENBHOCTh, MNPUEMHUKA JUIIL BechbMa
MIPUOJIM3UTEIIEHO MOXKET OBITh BhIpa)K€HA KaKOMU-
HUOYZb ONHON BenuuuHOW. B neiicTBUTENBHOCTH
OHA HE OCTAETCS MOCTOSIHHOM Ha BCEX €ro guana-
30HaX W Jake B MMpeJenax OqHOoro auamnasona. Kak
MPaBWIIO, YYBCTBUTEIBHOCTh MPUEMHHUKOB OOBIU-
HO OBbIBaeT HaMOOMbINEH B JUIMHHOBOJIHOBOM JHa-
Ma3oHe ¥ HaMMEHBIIIeH — B KOPOTKOBOIHOBOM, a B
Mpeenax KaxIoro Juana3oHa 4YyBCTBUTECILHOCTh
ObIBaeT OOJBINEC Yy JJIMHHOBOJHOBOTO <«KOHIIa»
QMarma3oHa M MEHBIIEe y €ro KOPOTKOBOJIHOBOTO
«koHIa». Ha mpakTuke MOTyT BCTpedaThCsl HEKO-
TOpPBIC OTCTYIUICHHS OT 3TOrO MpaBWia, OOBsC-
HSIIOIIUECS 3HAYUTEIHHBIM OTKJIOHCHUEM KauecT-
Ba KOHTYPOB Kakoro-ium0o auama3oHa OT HOp-
MaJbHON BeMMYUHBL. [IOHATHO, YTO €CIIH B KAKOM-
00 TpUEMHUKE CAeNaTh KOHTYPBI CPEIHEBOJI-
HOBOTO JIMania30Ha BBICOKOTO KaudecTBa, a JJIUH-
HOBOJIHOBBIE — OY€Hb HHM3KOTO, TO UyBCTBHUTEIb-
HOCTh B CPEIITHCBOJHOBOM JIMAINa30HE MOXKET OKa-
3aTbcs 60JI€e BHICOKOH, YeM B JUTMHHOBOJTHOBOM.

LHnuHHbIE 80HbI

1

CpedHue 8011HbI
50

N
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Mukposonbmei

150 200 400 600 1000 1500

Kunoesepupl =—s—
lMpumepHble Kpusble
U3mMeHeHUs 4yecmeumesibHocmu

KakoBa jxe¢ 4yBCTBUTEIBHOCTH COBPEMEHHBIX
MPUEMHUKOB?

[IpuéMHUKM MaccOBOro TWIAa, HalpUMEp Ta-
KHe, Kak «Pekop/», UMEIOT YyBCTBHTEIBHOCTh B
JUIMHHOBOJHOBOM juana3oHe okono 300 wmks, B
cpeaHeBoaHOBOM — 0k0j10 350—400mke u B KO-
POTKOBOIHOBOM — 0K0JI0 500.MK6. Y npuEMHHUKOB
CpeaHuX KiaccoB, Bpone BO® M-557, BenmuuuHbl



YYBCTBUTEIILHOCTH COOTBETCTBEHHO COCTABIIAIOT
150, 200u 250 mxe. Y npuéMHHKOB IIEPBOIO
KJjlacca, HalpuMep Takux, kak T-689, st undpsr
cooTBeTCTBEHHO cHIDKaroTcd 10 60, 80u 100mxs.

K 4ucny HamMeHee 4yBCTBUTEIBHBIX MNPUEM-
HUKOB OTHOCSATCSI, €CTECTBEHHO, JE€TEKTOpPHBIC
NpUEMHHKH, B KOTOPBIX HE MPOU3BOIUTCS HHKA-
KOTO yCHUJICHHS TPUHUMAEMBIX CUTHAJIOB. OOBIYHO
MPUHATO CYWUTATh, YTO AJII HOPMAIBHOH pabOTHI
JETEKTOPHOTO MPUEMHHKA HYKHO MOJABECTH K €r0o
Bxoay Hampsbkenue He meHee 50 000wmxs, T. e.
okono 50me, unu 0,05s.
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[nuHHble 8onHbl 150 Mke
CpedHue gonHbl 350 Mk8
Kopomkue eonHbl 500 mke

Kovcouaey

[nuHHble 8osnHbl 300 MKe
CpedHue gonHbl 350 MKe
Kopomkue eonHbl 500 mke

AC-689"

[nuHHblie 80rHbI 60 MKe
CpelHue gonHbl 80 MKe
Kopomkue eonHbl 100 mke

YEM OIIPEJEJSIETCA YYBCTBUTEJIb-
HOCTbD. YyBcTBUTENBHOCTh MPUEMHHUKA ONpEre-
JSieTCs. PEe30HAHCHBIMH CBOMCTBaMH KOHTYPOB U
YCHIIUTEIBHBIM JICUCTBHEM JIEKTPOHHBIX JIAMII.

OCHOBHOW BENMYMHOM, XapaKTepu3yIomei Ka-
YeCTBO KOHTYPA, SBJSIETCS €T0 JOOPOTHOCTB, 000-
3Hayaemas OykBoit Q (ky). Kouryp mpu pe3oHaH-
ce YBEIMYMBACT MOJIBOJIUMOE K HEMY HaTpsHKEHUE
B Q pa3. Ecnmn Q xontypa paBao 100 u k Hemy
MOJBECTH IEPEMEHHOE HampshkeHue 16, To mpu
COBIQJICHUM COOCTBEHHOH YacTOTHI KOHTypa ¢
4acTOTOW TOABEAEHHBIX KOJeOaHWH Ha KOHType
nonrygaetcs Harpspkenne 1006. Crnenyer, ogHaKo,
OTMETHTh, YTO (PAKTHYCCKH KOHTYpPBHI HE TIOBBHI-
MIafo0T HampsbkeHre B Q pas, Tak Kak B CXeMe MpH-
EMHUKA K KOHTYpaM MPUCOSTUHSIOTCS Pa3InyHbIe
uenu, kotopsle ymeHbmaioT Q. Ho Bcé e peansb-
HO JeiicTByroniee 3HaueHne Q peako ObIBaeT
MEHBIIE JIECATH.

YcunutenbHble CBOMCTBA pajnuOJIaMIlbl OIpe-
JeNsoTes e€ mapaMeTpamu, TJaBHBIM 00pa3om
ko3 purmenToM ycuiaeHus I W KPYTH3HOW Xa-
PaKTEepUCTUKU S mpu4éM HauOOJbIIee 3HAUYCHHE
HMEET KPYTU3HA, a HE KOP(POUIMEHT yCHUICHHS.

50 000 mke
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Yem Ooutbliie |4 U B OCOOCHHOCTH YeM OoJbIle S
TeM OOIbllle yCHUJIMBAET JlaMIa MOABENEHHOE K
Hel HanpsHKeHHE.

S

=

LHobpomHocmb koHmMypa Q KpymusHa
roKasblgaem, 80 CKOJIbKO pa3 xapakmepucmuku
KOHMYyp npu pe3oHaHce ycu- S onpedesnsem
nugaem rnodeoouMoe K HeMy  yCusleHUe siamribl
rnepemMeHHoOe HarnpskeHue

Kazanocs ObI, 4TO B MPUEMHUKAX JIETKO MOIY-
YUTH JI000€ yCHWIIEHHE — I STOr0 JTOCTaTOYHO
YBEIIMYUTH YUCJIO KOJEOATENbHBIX KOHTYPOB H
nami. Ho Ha camom pgene 310 He Tak. EcTh psan
MPUYUH, OTPAHWYUBAIOMINX YycuieHue. Bcee atn
NPUYMHBl MOXKHO pa3leiuTh Ha JBE KaTETOPHUU!
BHEIIHKE U BHYTpeHHUe. [lo3HakoMuUMCsl ¢ HUMU
BKparTIIE.

YPOBEHb BHEIIIHUX HIYMOB. B cambix
JYYIIUX YCIOBUSAX NpuéMa aTMOc(epHbIe U KOC-
MHYECKHE MMOMEXHU CO3[AI0T OMpPENeIEHHBIA ypo-
BEHb ITYMOB, HAIPsHKEHHOCTh KOTOPBIX Ha BXOJE
NpUEMHUKA COCTABISIET HE MEHBIIE HECKOIBKUX
MHUKpPOBOJIBT. CUTHAN PaUOCTAHIINHU JOJKEH Iie-
PEKpBIBaTh YPOBEHH 3THUX MOMEX, HHAYE CHTHAJIBI
He OyAyT CIbIHBEL. BOT movyemy HeT cMmbicia Jo-
OMBaThCA YPE3MEPHON UYBCTBUTEIBHOCTH MPHEM-
HUKa. EcM 4yBCTBUTEIBLHOCTh MPUEMHHUKA JIOC-
TUTJIa BEJIMYMHBI, COOTBETCTBYIOIIEH MOCTOSHHO-
My YPOBHIO MOMEX, TO AalbHEUIICE YBEIUYCHUE
YyBCTBUTEIILHOCTH HE JacT IOJIOKHUTENBHBIX pe-
3yJbTaTOB — CHUTHAJIBl PaJIMOCTAHIINI BCE paBHO
OyAyT «3a0UBATHCI» IIyMaMH.

Anekmpudeckue npubopk! U ycmaHo8KU
cos0atom orpedenéHHbIl ypo8eHb WyMOo8



Ho ypoBeHb aTMOC(epHBIX IITyMOB B HECKOJIb-
KO MHUKPOBOJBT HAOJNIOJAETCS TOJNBKO B MECTaXx,
yAan€HHBIX OT MPOMBIILICHHBIX IIEHTPOB. B TO-
pollax K moMexaMm aTMOC(HEepHOTO MPOUCXOKICHUS
OOBIYHO JOOABIISAIOTCS TIOMEXH, TOPOXKIACMBbIC
BCEBO3MOXKHBIMU 3JIEKTPHUYECKIMHU YCTAHOBKAMH.
YpoBeHb 3TUX TIOMEX B OOJBIINX TOPOJIaX JOCTH-
raeT COTHH, a MHOTJa ¥ THICSIYM MUKPOBOJIBT. [1o-
3TOMY JUIsl TPUEMHUKOB, YCTAHOBJICHHBIX B YepTe
ropojia, YyBCTBUTEIHLHOCTE TpuMepHO BbIiie 100
MK6 BOOOIIE Oecroie3Ha.

BHYTPEHHUE LIYMbI 1 UCKAXEHUS.
[Mpuémy ™MemaroT mIyMBI HE TOJBKO BHEIIHETO
npoucxoxaeHus. 1lIlyMbl 3apoxmaroTcs U BHYTpU
npuéMHuka. «[IlymMaT» COnpoTHUBIEHUS, KOTOPBIX
B NpUEMHHKE OYeHb MHOTO, KoJieOaTelbHbIe KOH-
Typbl U BOOOIIE BCE MPOBOMHUKHA. ODTH IIYMBI
00yCIIOBIIEHBI JIBHUKEHUEM CBOOOIHBIX JJICKTPO-
HOB.

Oco0eHHO CHJIBHO IIYMST JIamibl. Ywucio
AJICKTPOHOB, BBUICTAIOIIUX M3 KAaTOJa JIAMIIBI B
TEYEHUE PABHBIX OTPE3KOB BPEMEHH, HE SBISCTCS
MOCTOSTHHBIM. BCIENCTBUE ASTOTO 3JICKTPOHHBIN
TOK, TEKYIIUH Yepe3 JIaMITy, HEMPEPhIBHO XaOTH-
YeCKH HM3MEHSET CBOIO BEIIMYMHY B HEKOTOPBIX
npezaenax. JTo ABJIEHUE HOCUT Ha3BaHHE «Ipobo-
BOTr0 3 eKTar».

Jlamnsi u conpomueneHust
S6/15H0MCS OCHOBHbLIMU UCMOYHUKaMU
B8HYMPEHHUX WyMO8 MPUEMHUKa

HpoboBoit 3¢ddekt co3maér 1yMm, BeTUYMHA
KOTOPOTO COM3MEpPHMa C HaIpsDKCHHEM, BO3HH-
KalolllUM B aHT€HHE NpHU NpUEME OYeHb OTHAJIEH-
HBIX CTaHIU{. HauOompImwmii mIyM cO3Mar0T Ipe-
00pazoBaTeIbHBIC JTAMITBI CYyTICPTeTEPOINHOB.

JTO 00CTOATEILCTBO HE MTO3BOJISET MPUMEHSTE
JUISS  YCUJICHUS. BBICOKOYACTOTHBIX CHUTHAJIOB
CIIMIIIKOM MHOTO JiaMIT (@ TakXe M APYTHX JeTa-
JIeif), Tak Kak IPH 3TOM <«COOCTBEHHBIEY» IITYMBI
MpUEMHUKA TEPEKPOIOT CUTHANBI cTaHiwmid. [lpwm
0OJIBIIIOM YHUCIIE CTYIEHEH YCHIICHUS BO3HUKAIOT,
KpOME TOT0, HCKOKECHHSI IPUHUMAEMBIX CUTHAJIOB,

Bce »Tm BHemIHME W BHYTPEHHHE ITYMBI, HIC-
KKEHUS W JPyTHe MPUYUHBI, O MHOTHUX W3 KOTO-
PBIX MBI Jake HE YIMOMSHYJIH, 3aCTaBJISIOT Orpa-
HAYMBATh YYBCTBUTEIHHOCTh NpHEMHHKA. Jlamb-
HelIIee yBEIMYCHUE YYBCTBUTEIBHOCTH BO3MOXK-
HO TOJILKO IMyTéM KOHCTPYHUPOBAHUS HOBBIX <«OeC-
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ITYMHBIX» JIaMII, HaXOXJAEHHUS CHoco00B ycTpa-
HEHHS TIPOMBIIUICHHBIX W aTMOC(EPHBIX MOMEX U
YCOBEpPIIEHCTBOBAHMS pailoieTalIeH.

UYBCTBUTEJIBHOCTh U TPOMKOCTb.
CyrmmecTByeT pacHpoCTpaHEHHOE 3a0IyXICHHE,
YTO TPOMKOCTH pPaOOTHI MPHUEMHHKA OTIPEIEISIeTCS
€ro 4yBCTBUTEIBHOCTBIO, T. €. YUEM UyBCTBUTEIIb-
Hee NMPUEMHUK, TeM TpoMue OH pabortaer. B meii-
CTBUTENFHOCTH MPUEMHHUK OY€HBb BBICOKOW UyBCT-
BUTEIBHOCTH MOKET paboTaTh COBCEM HETPOMKO,
a MPUEMHHK MaJIOUyBCTBUTEIBHBIH MOXET pado-
TaTh OYE€Hb TIPOMKO. M3 BCero BhINIECKAa3aHHOTO
SICHO, YTO YyBCTBUTENBHOCTh IPUEMHHUKA OIpeie-
JIeT TO MUHHUMAJIbHOEC HANpsbKEHUE, Ha KOTOpoe
MPUEMHHUK OTpPEACIEHHBIM 00pa3oM pearupyer.
Crenens JampHEHIIEr0 YCHICHUS TPUHATOTO CHUT-
Haja 3aBHCHUT OT YHUCJIA U Ka4eCTBa CTYNECHEH yCcu-
JICHUSI 3ByKOBOI YaCTOTHI.

UYBCTBUTEJIbBHOCTh M M3BEUPATEJIb-
HOCTbD. Touno Tak ke Obl10 OB HEMPABHUIEHBIM
CUUTATh, YTO YHUCJIO MPUHUMAEMBIX CTAaHLUU OM-
penensieTcsl TOMBKO YyBCTBHTEIHHOCTBHIO TPUEM-
HUKA.

JlelCTBUTENBHO, €CIIU MPUEMHUK MaJIO YyBCT-
BUTEJICH, TO HAa HEM HEJb3d IMPUHATH MHOTO CTaH-
LK, HO 3TO HE 3HAYHT, YTO HAa YyBCTBHTEIHHOM
npuéMHHUKE 00s3aTeNbHO MOXXHO NPHUHATH OOJb-
1I0€ KOJMYECTBO CTaHUUN. YHCIO MPUHUMAEMBIX
CTaHIM{ 3aBUCHT OT CYIIECTBYIOIIETO B MECTE
npuéma ypoBHS TOMEX W OT W30HpaTeIbHOCTH
npuéMHUKa. UTOOBI OTCESITh TMOMEXH OT JPYTHX
CTaHITMH, Hy»KHA BBICOKas W30MpaTeIbHOCT. BEI-
COKasi YyBCTBUTEIHHOCTh MOXKET OBITh MpaKTH4e-
CKM pealiu30BaHa JIMIIL TPHU XOpoIleH u30oupa-
TEJIHHOCTH.

. 1
Hal'[p}I}KCHHOCTB ITOJIA

Jlst Toro 9ro0Bl COCTaBHTH ceOe MpaBUILHOE
MIpPE/ICTaBICHNE O TOM, KaKie BO3MOXXHOCTH B OT-
HOIIICHUHW TpuéMa O00CCIICUMBAIOT COBPEMCHHBIC
MPUEMHUKH, HAJ0 3HATh NMPUMEPHBIC BEIHMYUHBI
HanpspKeHUM, pa3BUBAeMbIX CTAHIMAMU B MPUEM-
HBIX aHTCHHAX. DTH BEIUYMHBI XapaKTCPU3YIOTCS
HaNpPsHKEHHOCTRIO TOJISL CTAHIIMMA B MECTE MIPUEMA.
Hanpsik€HHOCTD TI0JIs1 YUCIIEHHO paBHA Hampshke-
HUIO, KOTOPOE MOJTyYaeTCsl B MPUEMHON aHTCHHE C
JeicTByIONIeH BRICOTOM 1 M.

Hanpsik€HHOCTD 1OJIs1 MECTHBIX paIMOCTAHIINI
U3MepsieTCsl OOBIYHO JECATKAMHU ThICAY MKB/M
(MukpoBOSBT Ha MeTp). CuMTaercs, YTO IS XO-
poimiero mnpuémMa Ha JETEKTOPHOM TNPUEMHHKE
HY’KHA HanpsupkKEHHOCTH mojisi He MeHbine 3 000—
5 000m«slm.

! «Pamno», 1949 Ne 1.



XOopoIIo CIBIIIIMbIE Ha COBPEMEHHOM JIAMITO-
BOM TIpUEMHUKE JallbHHE CTAaHIMU CO3JIAIOT Ha-
MPSDKEHHOCTD TIOJIS OT HECKOJBKUX COT MPUMEPHO
10 1 000mxe/m. CTaHuK CpeaHEH CIBIITUMOCTH
Pa3BHBAIOT HANPHKEHHOCTH 1oy mopsaka 100
mkelm.

CraHIuu, CIBIIUMBIC CJIa00, CO3JAI0T IMOJIe
HaMpsHKEHHOCTBIO 0K0I0 50 mre/m. TIpuém Takux
CTaHIIMM He BIIOJHE PETYJISIpEeH, a B palioHe Jeil-
CTBHUS DJICKTPUYCCKUX TIOMEX YacTo ObIBae€T CO-
BceM HeBo3MmoxeH. [Ipu orcyrctBum atmocdep-
HBIX, UHYCTPUAILHBIX U BCAKOTO POJIa HHBIX IMO-
MEX XOpOIIMHA COBPEMEHHBIH MPUEMHHK MOXKET
JaBaTh HE OCOOCHHO TPOMKHH MPHEM CUTHAIOB
TIPY HANPSOKEHHOCTH 110511 5—15mKe/m.

1
N30upaTenbHOCTh

N3bupaTenpbHOCTh NMPUEMHUKA XapaKTEPHU3yeT
€ro CHOCOOHOCTH BBIACHATH CHTHal Tpedyemoit
CTAaHIIMM W HE TPOIMYCKaTh CHUTHAJIOB JPYTHX
craniuii. MlHade roBops, W30MPaTeIIbHOCTE TIPH-
€MHHKa MMOKa3bIBAET, KAKOBA €T0 CITOCOOHOCTH OT-
CTpauBaThCs MPU MPUEME KaKOW-THOO CTAHIIUH OT
repeiay MEMIaroIuX CTaHIUH.

N36upatenbHOCTh ONpeienseTcss B OCHOBHOM
KayecTBOM M KOJIMYECTBOM HACTPOCHHBIX PE30-
HAaHCHBIX KOHTYpoB. Uem Oonbiie B MpHEMHUKE
TaKUX KOHTYpPOB, TEM BBINIE €ro H30UpaTEIh-
HOCTb.

N36upatenbHOCTs OOBIYHO OMPENEIIOT MOKa-
3aTeleM, KOTOpBIA Na€T MNpeACTaBlIECHHE O TOM,
HACKOJIBbKO YMEHbBINACTCS YCHICHHE TPUEMHHUKA
npu paccrpoiike ero Ha 10 xey. Yacto B macnoprte
npruéMHHKA MPOCTO yKa3bIBAE€TCs, BO CKOJNBKO pa3
YMEHBIIIACTCSI €ro YCHICHHE IIpH TaKoi pac-
cTpoiike. lHOT1a ke BeMMUMHa 3TOr0 OcialneHust
NPUBOIUTCS B OCOOBIX €IWHHLAX — Jernudenax
(06). TIpubnusurensHo ocinabiaenne B 6 06 cooT-
BETCTBYET YMEHBIICHUIO YCHJICHUS B 2 pa3a, oc-
nabnenue B 10 06 — yMEHBLICHUIO yCUIIEHUS B 3
pasa, ociabnenue B 1506 — ymenbieHuio B 6 pas,
ocnabnenue B 20 06 — ymensbiienuto B 10 pa3,
ociabnenne B 40 06 — ymensmennto B 100 pa3
U T. I

Takum o06pa3om, eciii B TACMopTe MPUEMHUKA
CKa3aHo, 4To oclabjeHue npu paccrpoiike Ha 10
xey paBHo 2006, TO 3TO O3HAYAET, YTO MPHU TAKOH
paccTpoiike ycuiaeHue npuémunka oyaer B 10 pas
MEHBIIIUM, Y€M MPU TOYHOM HACTpOMKE Ha CTaH-
IHIO.

LA.B. KomapoB. MaccoBble ceTeBble paguonpu-
émuuku (MaccoBas paguobubnuoreka), ['oconeprous-
nart, 1950.
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OOBIYHO  paAWoBeIIATEIbHBIC  MPUEMHUKA
CpelHero kadecTBa mpu pacctpoiike Ha 10 xey
naroT ociaabiaenue He MeHee yeM 20 00, T. e. He
MeHbie yem B 10pas.

o 1
Ycunureb BBICOKOW 4YaCTOThI

Teopus paboThI yCHITUTENEH BBICOKOHM YaCTOTHI
pa3paboTaHa TJIaBHBEIM 00pa3oM TpPyIaMH COBET-
ckoro yuénoro mpogd. B. 1. Cudoposa.

Hasnauenunem ycuiutensi BBICOKOM 4acTOTHI B
MPUEMHUKE SBJISIOTCS YCHJICHHE KOJICOAHWH BHI-
COKOH 4acTOThI, IIOJyYEHHBIX B aHTEHHE O] JcH-
CTBHEM pAJHMOBOJIH, W TOBBIIICHHE W30UpPATEIb-
HOCTHU NPUEMHHKA.

B ornuuue ot ycunuTenedl HU3KOM 4acTOTHI,
KOTOpBIC CIyXKaT JUIs YCWICHHS KOJIeOaHWN BO
BCEM JUamna3oHE 3BYKOBBIX 4YacTOT, YCHJIHUTEIH
BBICOKOW YacTOTHI JOJDKHBI YCUIIMBATh KOJICOaHUS
HE BCEX YacTOT cpa3y, a TOJNBKO OJHOM ompere-
NEHHON BBICOKOW YacTOTHI MJIM HEKOTOPOH cpas-
HUTENIBHO Y3KOH MOJIOCH BEICOKHX YaCTOT.

OT0 mocTtHraercs NMPUMEHEHHEM HACTPOESHHBIX
B PE30HAHC KOJEOATEIBHBIX KOHTYPOB, U MOTOMY
YCHIIUTENIA BBICOKOW YaCTOTHI MHOTNIA HA3bIBAOT
PE30HAHCHBIMH YCHITUTEISIMHU.

BXOI[HOPT KOHTYP. Konebanus u3 anres-
HBI ITOJAF0TCS HA CETKY JIAMITBI CTYTICHU YCUJICHUS
BBICOKOH 4acTOTHI Yepe3 BXoaHou koHTyp LC, ko-
TOPBIH, KaK MPaBWIIO, HE BKJIIOYAETCS HETOCpPEe-
CTBCHHO B aHTCHHY, a CBS3bIBACTCS C HEW MHAYK-
THUBHO 4epe3 KaTtymky La (pur 1) nnm gepes He-
6onbryio émxocts C, (pur. 15).
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odur. 1. Cxembl cBA3U
BXOOHOTO KOHTYpa C aHTEHHOM.

HemocpencTBeHHOE — BKIIFOUYEHHE  BXOIHOTO
KOHTYpa B aHTEHHY HEyJOOHO MMOTOMY, YTO TOTZa
JOBOJILHO OoJjblIasi EMKOCTb aHTEHHBI BOHAET B
COCTaB KOHTYpAa, 3HAUYUTEIBHO YMEHBIINT €ro
COOCTBEHHYIO 4YacTOTy W YMEHBIIUT Kodduiu-
SHT HEePEKPBITHS Ha O0JIee KOPOTKUX BOITHAX

B OonpmmHCTBE CilydaeB aHTEHHas LENb B
NpUEMHUKE HE HACTPAMBAETCA, HO BCE € MHOTAA
IUIsS YBEIWYECHUS! TPOMKOCTH MpUéMa U TIOBBILIE-
HUSA M30MpATENbHOCTH €€ HAacTPauBalOT B Pe30-
HAHC Ha YaCTOTY MPUHIMAEMOT'0 CHTHaIA.

lPa)morexnnKa (YuebHHMK cepKaHTa-CBSI3UCTA),
Boenusgar, 1949.



CXEMA C AHO/IHBIM KOHTYPOM. Opnna
13 HanOoJiee PacIpOCTPaHEHHBIX CXEM YCHIIUTEINS
BBICOKOM 4acTOTHI JaHa Ha ¢ur. 2. OHa Ha3bIBACT-
Cs1 CXEeMOMU C aHOJIHBIM KOHTYPOM.

8bIX

dur. 2. Cxema ycnnutens BbICOKOW
4acTOTbl C aHOAHBLIM KOHTYPOM.

[lepemenHOE HapsHKEHUE BHICOKOW YacTOTHI B
9TON cxeme Moaércsi Ha YNPaBISIOUIYIO CETKY
JIaMITbl U CO3AAET B aHOJIHOM LIENH TOK, IyJIbCH-
PYIOIIHI ¢ TOW e 4acTOTON. AHOIHBIN Kojebha-
TenbHeId KOHTYp LC siBisiercst OonpIinM Harpy-
304HBIM COMPOTHBIICHHEM JJIsi TIEPEMEHHOU CO-
CTaBIIAIONICH aHOJHOTO TOKa. Yem Oonbiie ero
COINIPOTHBJICHUE, TeM Ooinblie Koddduiuent ycu-
JICHUSI CTYTICHH.

Kontyp HacTpanBaeTcs Bcerna B pe3oHaHc, a B
3TOM ciydae B KOHType BO3HHKAalOT Hambonee
CHJIbHBIE KoJieOaHMs, KOTOpbIe OyAyT TeM 3Hauu-
TeJbHEEe, YeM MEHbIE MOTepH B KOHTYpE, T. €.
YeM BBIIIIE €r0 JOOPOTHOCTE.

[locTosiHHast cocTaBiAIONIAas aHOAHOTO TOKa
MPOXOJIUT CBOOOJHO uYepe3 KaTYyIIKy, a epeMeH-
Has COCTAaBJISIONIAs CO37aéT Ha KOHType Iepe-
MEHHOE HaIpsHKEHHE, 3HAUYUTEIBHO YCHUIICHHOE 110
CPaBHCHUIO C HampsHDKCHUWEM, I[OJaHHBIM Ha
YIPaBIISIONIYIO CETKY.

Tpuoapl B YCHIIUTENSIX BBICOKOW YacTOTHI, KaK
MPaBWIIO, HE TPUMEHSIOTCS, TaK KaK OHU 00Jasa-
IOT 3HAYUTEIHHON Mapa3suTHON €MKOCTBIO aHOJ —
ceTKa, KoTopas OCOOCHHO BpEJHA Ha BBICOKHX
4acToTax.

CompoTHBIeHHE aHOJHOTO KOHTypa MpaKTU4e-
CKHM He ynaércsi crenaTh OONbIe HECKOJIbKUX Jie-
CSTKOB ThICSY oM. [loaTomy k03¢ duneHT ycue-
HUS CTYIICHHU MOJydaeTcsi HeOObIINM 0 CpaBHe-
HUIO ¢ KO3()(DHUIIMEHTOM YCUICHHUS CaMOM JIaMITBI.

CryneHu ycuieHHUs BBICOKOW YacTOTHI Ha 0O-
Jilee KOPOTKUX BOJHAX AAlOT MEHbILEEe YCHIICHHE,
TaK KaK CONpPOTHUBJICHUE aHOJHOTO KOHTYpa Ha
KOPOTKHMX BOJHaX Bcerja ObIBacT HIDKE, YeM Ha
OoJee UIMHHBIX BOJTHAX.

Cxema crymeHHu, wu3oOpaxéHHas Ha ¢wur. 2,
UMeeT TOT HEeJIOCTATOK, YTO B Hell koHaeHcatop C
AQHOAHOTO KOHTYpa HAXOAUTCS TOJA BBICOKUM
AQHOAHBIM HAINPSHKCHUEM M €r0 POTOP HENB3s CO-
eIUHUTL ¢ 3eMIIEN (TOYHEe ¢ KOPIyCOM, T. €. C
OOIIUM MUHYCOM).
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Hecxkonpko m3MeHEHHAS cXeMa, IMOKa3aHHas Ha
¢ur. 3, He o0OnamaeT 3TUM HeAocTaTKoM. B Hel
OJIOKUPOBOUHBIN KOHJeHCAaTOp Cj, CITYXKALUH IS
MPOITYCKAHMs TIEPEMEHHOIN COCTaBISIOEH aHO-
HOTO TOKa, BKIIIOYEH B AHOJHBIA KOHTOp, W 3TO
MTO3BOJISICT COSOUHATL pOTOp KoHmeHcatopa C ¢
koprycoM. Kongencarop C; uMeeT 0OBIYHO EM-
KOCTb B HECKOJIBKO TBICAY HJIM JECATKOB THICIY
nukodapa, U ero BKIYCHHUE MOCISI0BATEIBHO ¢
KOHJICHCATOPOM KOHTYpa JIMIIb HE3HAYUTEILHO
YMEHbIIAET EMKOCTh aHOJJHOTO KOHTYpa.

— USbIX

dur. 3. BapuaHT cxembl yeunurtens
BbICOKOMN 4acTOTbl C aHOAHbLIM KOHTYPOM.

Korpma crtynens ycuiaeHHs BBICOKOW YacTOTHI
MPUMEHSACTCS B MPUEMHHIKE, TO Ha YIPABJISIONIYIO
CETKY JIaMIIBbI MOAAIOTCS KOJICOAHUS U3 BXOIHOTO
KOHTYpa WM OT IpeNbIAyLIeH CTyneHu, a yCH-
JIeHHBIE KOJeOaHUsI OT AaHOAHOTO KOHTYpa JaHHOM
CTYIIEHH TOJIAIOTCS Ha CETKY CIEMyIOIel CTyIe-
HHU.

Jns ymeHblleHUs] apa3uTHOW €MKOCTH MEX-
Jy aHOJTHOM M CETOYHOM LIENsIMU CTYTIEHH JEIal0T
XOPOIILYIO SKpaHUPOBKY. [IpoBoI, MOAKIIOUEHHBIN
K BEPXHEMY KOHTAKTY JIAMIIbI, OKPYKAIOT SKpaHU-
pyroImieit 000JI0UKOM, CTAaBAT JKPaHBI, pa3Iemsio-
uye Ipyr OT apyra JeTalu U MPOBOJa aHOJHOU U
CETOYHOM Lieneil. AHOAHBIN KOHTYp 4acTo IOMe-
maroT B JKpaH. Eciam namma cTeknsHHas W He
MMeeT MEeTaTU3alui OalJIOHa, TO e€ TaKkKe WHO-
I/ia MOJHOCTHIO SKPAHUPYIOT.

PaccMoTpeHHbIE CXEMBbl CTYINEHEH YCHUIICHUS
BBICOKOW YaCTOTHI SIBJISIOTCS CXEMaMH C Tak Ha-
3bIBAEMBIM TOCJIECIOBATCIBHBIM AHOAHBIM MHTA-
HUEM. DTH CXEMBbI XapaKTepU3yIOTCA TEM, 4TO MO-
CTOSIHHBIA aHOJIHBIA TOK MPOXOIUT YEepe3 KaTylll-
Ky aHOJHOIO0 KOHTYpa M KOHTYP HAXOAMTCS TOJ
BBICOKUM aHOJHBIM HANPsDKCHUEM.

[TAPAJUIEJIBHOE AHOJAHOE ITMTAHUE.
[IpumensieTcst Takke cxema YCUJIMTENS BBICOKOU
YacTOTHl C HapauIeIbHBIM AHOJHBIM IUTAHUEM,
nokaszanHass Ha ¢ur. 4. B Hell mocTosiHHas co-
CTaBIIAIONIAS AHOMHOTO TOKa MPOXOAHT Uepe3
Ipoccens /[Jp, a mepeMeHHasi COCTABIIAIONIAs TOKa
BBICOKOHM YacTOTHI, ISl KOTOPOM ApPOCCENb Mpel-
CTaBJIAET OOJBIIOE HHAYKTUBHOE COTPOTHBIICHHE,
MIPOXOJUT OT JIAMITBI Yepe3 pa3JesIUTEbHBIN KOH-
nencatop C, B koHTyp LC. U3yyas myTs 5THX TO-
KOB Ha CXeMe, Hy)KHO BCerja IMOMHHTbH, YTO FHC-



TOYHHKOM ITOCTOSIHHOT'O aHOJHOTO TOKa CIYXKHT
aHojHas Oartapesi, a TEHEPATOPOM IEPEMEHHOTO
AHOJHOTO TOKa B JFOOOM YCHJIUTEIBHOW CTYMEHU
SIBJISICTCS CaMa Jiamria.

- E_L/S:IX

= Co
®ur. 4. Cxema ycunutens BbICOKON 4YacToThl
C napannerbHblM aHOAHBLIM NMUTaHUEM.

Ya006CTBO cXeMbl ¢ MapauieIbHBIM aHOTIHBIM
MUTAHUEM 3aKJIFOYAETCS B TOM, YTO aHOJHBIN KOH-
Typ HE HaXOJUTCS TOJ BBICOKMM aHOJHBIM Ha-
MPsDKEHUEM U TI03TOMY POTOpP KOHIEHcaTopa Tie-
pPEMEHHOI EMKOCTH MOXKET OBITh HEIIOCPEICTBCH-
HO COeIMHEH ¢ KopmycoMm npuéMHuka. Hexoro-
pPBIM HEIOCTATKOM CXEMBI SIBJISIETCS HalU4He J10-
MOJTHUTENBHBIX JeTallell. aHOMHOTO IPOCCeNs U
Pa3IeNUTEBEHOTO KOHIeHcaTopa. TpyaHO cAenaTh
JIPOCCEITh TAKUM, YTOOBI OH B MpeIeaxX MIHPOKOro
ZMarma3oHa 4acTOT WMeN OOJbIIoe MHIYKTUBHOE
COTIPOTUBJICHHUE, TaK KaK OHO MEHSCTCS TpPU H3-
MEHEHHH YaCTOTHI. DTOMY TaKXXe MEIIaeT COOCT-
BEHHAasi EMKOCTh APOCCENsl, KOTopas OyIeT OKazbl-
BaTh Majoe€ CONPOTHBIEHHE TOKaM Oojiee BBICO-
KHX YaCTOT.

Nuornpa B mNpuEMHMKAX BMECTO JIPOCCENS
BKJIIOYAIOT aKTUBHOE COIMPOTHUBIICHHE, BEINYHHA
KOTOPOTO TPU U3MEHEHUH YaCTOThI OCTaETCS T0Y-
TH MOCTOSTHHOM.

TPAHCO®OPMATOPHAA CXEMA. bonbmioe
MpUMEHEHHE HMMeeT emié OJHa CXeMma CTYIEeHH
YCHUIICHUSI BBICOKOH YacTOThI, Ha3bIBagMasi TPaHC-
tdopmaropuoii (pur. 5). B Heit anomHas mems ycu-
JUTENs BBICOKOH YacTOTHI CBsi3aHA C TOCIEIyIO-
Ie¥ CTYNEHBIO ¢ MMOMOIIBIO TpaHC(hOpMaTopa BhI-
COKOM 4acTOTBI, COCTOSIIIETO U3 Karymek L u L;.
Karymka L BXoguT B cocTaB pe30HAHCHOTO KOH-
Typa, KOTOPBIA OOBIYHO SIBIISICTCSI CETOYHBIM KOH-
TypoM cruenytomeid crynenu. Katymkum L um L
pacmojaraioTcsi BCerJa HEMOABIKHO OJHA OTHO-
CUTENFHO JPYTO#, HampuMep HaMaTBIBAIOTCS PA-
JIOM Ha OJTUH KapKac.

L1§ L C'E/*?}/x

= C6
®ur. 5. TpaHchopmaTopHas cxema
YCUNUTENS BbICOKOW 4acToThl.
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TpancopmaTopHass cxema yaoOHa TEM, YTO
koHTyp LC u3onupoBaH OT aHOJHOI 1lenH |, cie-
JOBaTeNbHO, poTop KoHAeHcaTopa C MOXKHO CO-
SJIMHUTH C KOpIycoM mpuéMmHuKa. [Ipu npaBuib-
HOM TIOA00pe B3aWMHOW HWHIYKTHBHOCTH MEXIY
katymkamu L u L; cxema MoOXeT maTh IpUMEpPHO
TaKoe e YCHJICHHE, KaK U CXeMa ¢ aHOAHBIM KOH-
TypOM.

B cTynensx ycuiieHHsl BBICOKOH 4acTOTHI MIPH-
E€MHHUKA aMIUTHTYbl KOJIeOaHWH OOBIYHO BEChMa
Maubl. [TosTomy yacto 3T1 cTynenu paboTtaroT 6e3
OTPHIATEIHHOTO HANPsDKEHNUA cMerenns. OnHako
NpPUMEHEHHWE HEOONBLIOr0 HAMpPSKEHUS CMeLle-
HUA (2—3 6) KenaTenbHO Ui YCTPAaHEHHS CETOY-
HOTO TOKa W JJIS YMEHBIIIEHUS pacxoaa aHOJHOTO
TOKa, 9TO OCOOCHHO Ba)KHO IS OaTapeHHBIX TIPH-
émMHHKOB. Tak Kak NpHMEHEHHWEe OTAEIBHOH ce-
TOYHOM OaTapen AJsl CO3/aHUs HANpPSHKEHHUS CMe-
IIeHUsT Ha CETKE HEYAOOHO, TO B COBPEMEHHBIX
npuéMHHMKax 3TO HampsbkeHue Oepércs or Oata-
peii Hakasla Uil OT aHOAHOM Oarapeu.

1
JlammioBbIe ACTCKTOPLbI

JIMOJHBIM JETEKTOP. B mpocreiiuem
ciiydae MPUEMHHK C JUOIHBIM JETEKTOPOM MOXK-
HO cenaTh U3 Jr000ro NMpuéMHHUKA ¢ KPUCTAILIH-
YECKUM JIETEKTOPOM, 3aMEHUB MOCIEIHUH I1O-
oM. Takas cxema NO3BOJISIET IPUHUMATH Tepesa-
9y MECTHBIX CTaHIi Ha Tenedon. [To cpaBHeHHIO
C KPHUCTAJUIMYECKUM JAETEKTOPOM IHOJ paboTaeT
0oJiee YCTOWYMBO, HO TpH MpUEME CIIa0BIX KoJe-
Oanuit 1aéT MEHBITYIO TPOMKOCTb.

B coBpemMeHHBIX MHOTOJAMIIOBBIX CyHepreTe-
POAMHAX JUOIHBIN JAETEKTOP MPUMEHSICTCS OYCHb
4acTo JJISl IETEKTUPOBAHUS CPAaBHUTEIHHO CHIIb-
HBIX KOJICOaHWH, TOJNYYCHHBIX TOCJIE YCHUICHHS
CUTHAJIOB MPEABIAYIIUMUA CTYINCHSMU YCUJICHUS.
JIOCTOMHCTBOM JTHOJHOTO JAETEKTOpa SBISIETCA
Majioe UCKaKeHHEe KOJIeOaHUH 3BYKOBOM YacCTOTEHI.
HenocraTtok ero — to, 4To OH HE yCWJINMBAET MOA-
BOJAMMBIX K HEMY KOJIEOaHHIA.

Ha ¢wur. 1 rpaduueckn mokaszaH mporecc re-
TEKTUPOBaHUS C AUOJAOM. Bronb HuKHEH BepTH-
KaJIbHOW OCH M300pakeHa KPHBasi BRICOKOYACTOT-
HOTO MOJYJIMPOBAHHOTO HAMPSKEHHs, TOoJaBae-
MOTO Ha JAWOJ OT KOJIeOaTeNpHOro KOHTYpa, a
BJIOJIb IIPaBOM TOPU3OHTAIBHON OCH NOCTPOEH C
MOMOIIBI0 XapaKTEPUCTUKU THOAA TpaduK MyIib-
CHUPYIOIIETO aHOAHOTO TOKa. JTOT TOK COACPIKUT
KpOME COCTaBIISIFOIEH BBICOKON YacTOTHI elé Io-
CTOSHHYIO COCTAaBJISIONIYIO M, TJIaBHOE, COCTaB-
JIAIOUTY0 HU3KOW YaCTOTHI.

"o Kepeodnos, Paguorexnuka s panuosnto-
oureneit, Cesaspusnar, 1949.
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®ur. 1. Npadudeckoe n3obpaxxeHne
OETEKTUPOBaHMS C NOMOLLbIO Anoaa.

JIBe cxembl TUOAHBIX NETEKTOPOB, MPUMEHsIE-
MbIC B MPUEMHUKAX, IOKa3aHkl Ha ¢ur. 2. B cxeme
¢dur. 24, Ha3BpIBAEMOW IMOCJCIOBATCILHOM CXe-
MO¥, Harpy3o4HOe CONPOTUBICHHE R BKIIIOUEHO
nocnenoBatenabHo ¢ auoaom JI. Ilepemennoe mo-
IyJTHpOBaHHOE HampspkeHue ¢ KoHtypa LC moma-
€Tcs Ha IUOJ, T. €. UTPAaeT POJb aHOIHOTO HAamps-
xeHus quona. Conportusienne R nmeeT OobInyio
Bennunny — nopsaka 0,1-0,5meom, u, utoObl Ha
HEM HE MOJYy4YUJiach NOTEPA 3HAYUTEIBHOW YacTH
MIEPEMEHHOTO HANPSLKEHUSI BBICOKOM YacTOTHI, €r0
BCEI/Ia NIYHTUPYIOT KOHIeHcaTopoM C; EMKOCTBIO
100-200n¢. CompoTHBIIEHHE TaKOTO KOHICHCA-
TOpa Ui TOKOB BBICOKOW YaCTOTHI CPABHUTEIHHO
HEBEIUKO.

omYBH%% %éﬂ—@

21:
K YHY

Cy
om yBLl% @_CI I
6)

Co
=

K YHY

@ur. 2. Cxembl ANOOHOTO AETEKTUPOBAHMS.

[lony4yenusli B auoze Onmaronmapsi ero OIHO-
CTOPOHHEH NPOBOJUMOCTH IYJIbCUPYIOIIUH TOK
IPOXOAUT CIIEAYIOIUM 00pa3oM: €ro CocCTaB-
JISIIOINAsl BBICOKOM YacTOTHI MPOXOAMUT Yepe3 KOH-
nencatop C; u uepe3 xoutyp LC; mocrostHHas co-
CTaBJLIIOILASL U COCTABJISAIOINAS HU3KOH YacTOTEI
IIPOXOJAT Yepe3 KaTylIKy KOHTypa L u conpoTus-
nenne R, co3naBas Ha HEM MajeHUE HANPSLKEHUS,
ITyJILCUPYIOIIEE CO 3BYKOBOM YaCTOTOM.

Takum 00pazoM, Harpy304HOE COIIPOTUBIICHHUE
R BKJIIOUEHO criennanbHO AJIs TOTrO, YTOOBI HAa HEM
B pe3yibTaTe paboThl JETEKTOpa BBLACISIIOCH TIe-
PEMEHHOE HaIpsSXKEHUE HU3KOM 4acTOThl. DTO Ha-
HpsDKEHUE OOBIYHO MOJAETCs depe3 pa3ieiiuTeb-
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Hbli KOHAeHCaTop C, Ha YCHIIMTENIb HU3KOU Yac-
torel (YHY). PasmenurenbHblii KOHIEHCATOP HE
JIOMYCKAeT Ha J3TOT YCHUJIMTENIh TMOCTOSHHOE Ha-
MpshKCHUE, Moydarolieecs Ha compoTuBacHuu R.
EmkocTs koHzmeHcaTopa C, M0MKHA OBITH 3HAYH-
TeNbHOH (HE MEHEee HECKOJIBKHX ThICSY MHUKO(a-
pan), ¢ TeM YTOOBI OH XOPOIIO MPOIMyCKaT KoJie-
0aHNA HU3KON YaCTOTHI.

Hano ormernts, uto koHmeHcatop C;, MIyHTH-
PYIOIIMI HArPY30UHOE COMPOTHBICHUE R, ciyxut
HE TOJBKO JUIS MOJAYM Yepe3 HEero MepeMeHHOro
HaTpsHKEHUS. OT KOHTYpa Ha JIMOJ, HO TaKkKe JUIs
CTJIOKUBAHUSA MYyJIbCAMHA MOCTOSHHONW COCTaB-
JISTFOINEH HAaMpsDKEHHS HA CONMPOTUBICHUH R u st
TIOBBIIIIEHHS STOTO HAMPSDKEHMS, T. €. OH JISHCTBY-
€T COBEPUICHHO aHAJOTUYHO TIEPBOMY KOHJCHCA-
TOPY CTAKUBAIONIETO (HUIBTPA BRITPIMHUTEIIS.

Cxema ¢ur. 2/, Ha3bpiBaeMas IapajlieIbHON
CXeMOH, UMeeT TapauIeIbHOE COCAMHEHHE N0/
JI u marpysouHoro conportusieHuss R. TTepemen-
HOe HampspkeHue oT koHTypa LC momaéres Ha fu-
on yepe3 kouzaeHcarop C; émrxoctbio 100—200n¢.
BbICOKOUACTOTHAS COCTABIISIONIAS AHOAHOTO TOKA
JIMO/Ia TIPOXOJIUT Yepe3 STOT KOHACHCATOP U KOH-
Typ, @ TIOCTOSTHHAS COCTABJISIONIAs] ¥ COCTaBJISIIO-
Iasi HU3KOM YacTOThl Yepe3 Harpy304YHOE COMpO-
TuBNeHUe R, Tak kak koumeHcarop C; He mpomyc-
KaeT MOCTOSIHHBIA TOK M COCTABJISIFOIIYI0 HH3KOMH
yactoTel. Ha conporusiennn R nonyyaercs Heko-
TOPOE TMOCTOSIHHOE HAMPSKCHHUE W HANpPSHKEHHE
3BYyKOBOM yacToThl. [locrnennee depe3 KOHIEHCA-
Top C, MOAAaETCs K YCUITUTEIIO HI3KOH YaCTOTHI.

Jlvo ¥MeeT CpaBHHUTENHLHO HEOOJBIIOE BHYT-
pEHHEE COMPOTHUBIICHHE, KOTOPBIM OH INYHTHPYET
koHTyp LC, BHOCS B TOCHeqHHN 3HAYUTEIHLHOE
3aTyxaHue. B pe3ynbraTre 1oOpOTHOCTh U M30Mpa-
TENBHOCTH KOHTYPA 3aMETHO yXY/IIAIOTCS.

Crnenyer oOpaTHUTh BHUMAaHHWE Ha Ty OCOOCH-
HOCTB JINOJTHOTO JIETEKTOPA, YTO OH HE HYXKJIAeTCs
B QHOJHOM THUTaHuM. J[11s ero paboTel HEOOXOH-
MO TOJIBKO MUTAHKE ICTH HaKasa.

CETOYHBIN JAETEKTOP. CeTouHbIl OeTeK-
TOp MPUMEHSIETCS BO BCEX MPUEMHHKAX MPSIMOTO
YCHUJICHUS.

JIBe CXeMBI CETOYHOTO JICTCKTHPOBAHHS IPH-
BeaeHbl Ha ¢ur. 3. JIeTeKTUpOBaHHUE MPOUCXOIUT
B ICMU YIPABIISIONICH CETKM COBEPIICHHO aHAO-
TMYHO JMOJHOMY JIETCKTHPOBaHWi0. Posb auona
BBITOJTHSIET MPOMEXKYTOK JIAMIIBI MEXIy YIpaB-
JISTIOIIEH CETKOW M KaTOZOM, MPUYEM YIIPaABIISIO-
mas ceTka sBJSIETCS Kak Obl aHOMOM auoja. Tak
e Kak U B CXEeMe JTUOJHOTO JETEKTOpa, B IeIb
YIPaBJISIONICH CETKH BKIIFOYEHBI OOJBIIIOE COMPO-
tuBnenne R, u konaencarop C..

B cxeme ¢ur. 3a comportuBnenue R BKiode-
HO TTOCIICIOBATEBHO C YYaCTKOM CETKa — KaToJ U
NIYHTHPOBAHO KOHIECHCATOPOM. DTa CXeMa aHalo-



TMYHA IIOCIIEA0BATEILHOM CXeMe IHOIHOTO Je-
Textopa (¢pur. 22).

B cxeme ¢ur. 36 conporusnenue R; BKitode-
HO TapaJuIeJIbHO MPOMEKYTKY CeTKa — KaToH, KaK
B INAPAJUIEIBHON CXEMe JHOIHOTO JETEKTHPOBa-

uus (pur. 25).

®ur. 3. CxemMbl CETOYHOIO OETEKTUPOBAHUA.

OO0b1yHO C, Ha3BIBAOT CETOYHBIM KOHJICHCATO-
poM, a R; — CETOYHBIM CONMPOTHUBIIEHUEM, COIPO-
THUBJIEHHEM yTEUKM UM yTEuKoH ceTku. EMkocTh
C. ne mpesbimaer 100—-200n¢), a conpotusneHue
MMeeT BEeJIWYMHY OT OJHOTO IO HECKOIbKHX Me-
TOM.

B pesynbrare neTeKTHUPOBAHUS MOIYJIHUPOBAH-
HBIX KOJICOaHH B IICTIH YNPABIISIOIICH CETKH I10-
SIBJISIETCSI TTYJIbCUPYIOIINI TOK, COCTOSIIIIMKA U3 BbI-
COKOHM YacTOThl, MOCTOSHHOM COCTaBISIIOIICH U
coCTaBIsItoIIe HU3KoM "acToThl. CocTaBistonIast
BBICOKOM YacTOThl MPOXOAUT 4YEpPEe3 CETOUYHBIN
KOHZCHCATOp, a JIBE APYTHE COCTABISIONINE TPO-
XOIIAT 4Yepe3 COMNPOTHUBICHUE YTCUKU U CO3AAIOT
Ha HEM MAJCHWE HANPSHKCHHSA, MEHSIOIIeecs CO
3BYKOBOM 4acToTOH. CETOUHBIN TOK IMEET BHYTPH
JIaMIIbl HaIpaBj€HUE OT CETKH K KaToay, U MO-
3TOMY BBIJEINsIOIICeCs Ha R, HanpspkeHue sBIseT-
CSl OTPHULIATENBHBIM HAIMPSDKEHUEM CMEIIeHUS IS
YIPABIISIIOIIEH CETKHU.

TakuM 00pa3zoM, MOTy4aeTCs MEHSIOMIEECS CO
3BYKOBOM 4acCTOTOH HampspkeHue cmernenws. OHO
JEHCTBYET HA AaHOJHBIM TOK U B IOCJIEIHEM OSIB-
JIIOTCSL COOTBETCTBYIOLIME IMYNbCAIIMH 3BYKOBOM
qacToThl. MlHa4ue TOBOps, MEpeMEeHHOE HampsiKe-
HHUE 3BYKOBOW YaCTOTHI, ITOTyYUBIIIEECS HAa COTIPO-
TUBICHUH RC Omarogaps JeTEKTHPOBAHUIO B TICTIH
YIOPABISIIONIEH CETKH, YCHJIMBACTCS TPUOAOM Ha
MPSIMOJITMHEWHOM y4YacTKE XapaKTePUCTUKH aHO-
HOro Toka. OIHOBpPEMEHHO TPHOJ YCHJIMBAET U
MEPEMEHHOE HaIpPsHKEHUE BBICOKOM 4acTOTHI, Tak
KaK OHO TOXK€ MMEETCSl Ha YIIPaBIIAIONIEH CETKE.
[o cymiecTBy B CETOYHOM AETEKTOPE MPOUCXOIUT
TpHU Tpoliecca: TUOJHOEC NETCKTUPOBAHUE B LCHU
YHOPaBISIONICH CETKU, YCUJICHHE KOJICOaHWI HH3-
KOW YacTOTHI M YCHWJICHHE KOJICOAHWH BBICOKOM
YaCTOTHI.
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Jlst ipaBMITbHON pabOTHI CETOYHOTO JETEKTO-
pa pabouas ToUKa IOJDKHA HAXOIUTHCS Ha MPSIMO-
JIUHEHHOM yYacTKE XapaKTEPUCTUKUA aHOJHOTO
TOKa M Ha U3rH0e XapaKTePUCTHKH CETOYHOTO TO-
Ka.

Ha cxemax ¢ur. 3 B aHOIHYIO IICTIh BKIIFOUCHO
Harpy3ouHoe CompoTHBIcHHE R, Ha KoTOpoM
CO3/Ia€TCsl YCUIIEHHOE HANpsKeHUE 3ByKOBOM yac-
TOTBI. DTO HANpPsDKCHHWE TOMAETCS IS JaTbHEH-
IIETO YCUJICHUS Yepe3 pa3leUTEIbHBIN KOHJICH-
catop C; K yCHIUTEI0 HU3KOH YaCTOTHI.

IIpu oTcyTcTBUM B NPUEMHUKE YCHUIUTENS
HU3KOW 4YacTOTBl BMECTO CONPOTHBICHUS Ry
BKITIOYAIOTCS Telne()OHHBIE TPYOKH.

B panHBIX cxemax ycwiieHHE KoJjieOaHHWil BHI-
COKOW YacTOTHI HE TMPEACTAaBISIET HUYETO MOJe3-
HOro. [103TOMY BBICOKOYACTOTHASI COCTaBJISFOIIIAS
aHOJTHOTO TOKa TMpoITyckaercs MuMo R, depe3
koHeHcatop C; éMKOCTBIO He 0oJiee HECKOIBKUX
coT muKodapas, BKIFOYEHHBI MEXIy aHOIOM W
KaToJ/IOM.

HeoOxomumo OTMETHTB, YTO Yy HEKOTOPBIX
JIaMTI, HalpUMep UMEIOIINX OapUeBBIN KaTOM Mpsi-
MOTO Hakaja, CeTOYHBIM TOK HAaUYMHACTCS HE MpPH
HyJIEBOM HAIIpsDKEHUU Ha YIPaBISIONIEN CeTKe, a
Mpu HEOOINBIIIOM IOJIOKUTEIEHOM HANPSHKSHUN
(mopsimka HECKOJNBKUX ACCATHIX JOJICH BOJBTA).
JUis TakuxX namm KenaTelbHO BKIIFOYATH COMPO-
THBJICHHE yTeukH R; Ha 1mmoc Oatapen Hakaia ¢
TEM, YTOOBI TOJaTh HEKOTOPHIN IMOJIOKHUTEIBHBII
MOTCHIIMA Ha YIPABIISIONIYI0 CETKY M 3THUM ca-
MBIM CMECTHTHh pabodyio TOUKY B 00JIacTh Hadaja
CETOYHOTO TOKa, IJ€ XapaKTePHCTHKAa CETOYHOTO
TOKa UMeeT M3ru0. Y OKCHIHBIX JIaMI CETOYHBII
TOK, Ha000pOT, HAYNHACTCS MPU HEOOIBIIIOM OT-
pHUIIATETFHOM HANPSOHKEHWH Ha CETKe, M ISl HUX
KeJaTeNbHO R, BKJIFOYATh K MUHYCY HakKaja WIH
MPOCTO K KaTO/AYy B CIydae IMOJAOTPEBHOM JTaMITHI.

CeTouHBI JMETEKTOP OYEHb YYBCTBUTENEH K
ciabbiM curHaiaMm. OH YCHIIMBAET UX U OJarogaps
3TOMYy HaéT ropasno Oojiee TPOMKHI MpHUEM, YeM
TUOTHBIA IETEKTOp. 3aTO CETOYHOE NETEKTHPOBA-
HUE HENPHUTOJHO ISl CHIIBHBIX CHUTHAJOB. JTO
00BSICHSICTCS, TEM, YTO TPU CHWIIBHBIX CUTHAJaX Ha
COTIPOTHBJICHUM yTeuKku R mosydaercst Goibimoe
OTpHIIATEIHHOE HANPSHKEHHE CMEIICHUS, KOTOpOoe
CABUTaeT pabOo4yyl0 TOYKY HAa XapaKTEPUCTHKE
AQHOJTHOTO TOKA BJICBO K HIDKHEMY M3THOY, U TOT/Ia
yCHJICHHE KOJICOaHWUH HHU3KOW YacTOTHl yMEHBIIIA-
€TCSl U TIPOMCXOIUT CO 3HAYUTEITHHBIMU HEITMHEH-
HBIMH UCKXCHUSIMH.

B kauecTBe ceTOYHOTO AETEKTOpa MOTYT C yC-
MeXOM IPUMEHSITHCS HE TOJIBKO TPUOABI, HO TaKKe
TETPOIBI U TICHTOIbI.



JleTekTopHO-pereHepaTuBHas
CTYIIE€Hb

B nerexTopHO CTyneHHM COBPEMEHHBIX MpH-
E€MHHUKOB TIPSIMOTO YCHJICHHSA, KaK MPaBHIIO, HC-
MOJIB3YETCSl  SIBIGHUE pEreHepalyy, HUMEIoIIee
OUYCHb BAYKHOE 3HAYCHHUE B TEXHUKE PaIUONIPUEMA.
C 95To# menp0 MEXIy aHOTHOW W CETOYHOH Ie-
MIMU JIETEKTOpa yCTpauBaeTcsi oOpaTHasi CBS3b
JUTSE BRICOKOYACTOTHBIX KoneOanuii. Cxema pere-
HEpAaTUBHON JIETEKTOPHOU CTYNEHU C WHIYKTUB-
HOH 00paTHO# CBs3pI0 maHa Ha ¢ur. 1a. O6part-
Has CBsI3b B MPUEMHUKE OOBIYHO JIEIACTCS Iepe-
MEHHOH ¢ TeM, 9TOOBI MOXHO OBIIO €€ peryaupo-
Bath. [IpuHIMI pereHepanyy 3aKI09YaeTcs B cie-
nytomieM. [lynscupyromuii aHOJHBIA TOK JIaMITO-
BOTO JIETEKTOpa, KaK HM3BECTHO, COCTOMT U3 TPEX
COCTABJISIFOIIMNX: [TOCTOSHHOM, HU3KOYaCTOTHON U
BBICOKOYAcTOTHOM. CocTapmsitoiias BEICOKOM yac-
TOTBI TIO ()OpME COOTBETCTBYET NPUHHMAECMBIM
MOJYJIMPOBaHHBIM KoJjieOaHusM. B cxeme nerek-
Topa 0e3 pereHepanyy 3Ta COCTABIAIONIAs HE UC-
MOJIL3YETCsI, a MPH HAIMYUKM KATYIIKU O0paTHOM
cBsi3u L, OHA MPOXOIUT Yepe3 3Ty KaTymKy U WH-
OYKTHpPYeT B KaTyllke KOHTypa L mepemeHHOe
HamnpsDKEHUE, COOTBETCTBYIOIIEE MPUHUMAESMbIM
curHaiaMm. Ecimu koHIe karymek L u L, Bkiroue-
HBI TIPaBUJIIHHO, TO HANpsHKEHHE, WHAYKTUPYEMOE
B Karymike L xatymkoit oOpaTHOW cBszu, OyAer
COBMajaTh Mo (ase ¢ HaANPSHKCHUEM CUTHANIA U
CKJIabIBaThC C HUM. B pe3ynpTare mepeMeHHOE
HamnpspKEHUE Ha YIPAaBISAIONIEH CEeTKe JIaMIIbl BO3-
pactér. Ho OgHOBpEMEHHO C 3THUM BO3pacTéT U
aMIUTATYJla BBICOKOYACTOTHOM  COCTaBIISIOIICH
AQHOJHOTO TOKa, a CJIENOBATEIbHO, YBEIUUUTCS U
HampsOKEHUE, WHIYKTHPOBAHHOE JTOH COCTaB-
JISIOMIEH B KaTyIIKEe KOHTypa. 3HAYUT, HaIpsDKe-
HUC Ha yTPaBIIIONICH CeTKe emé OOJbIIe YBEIH-
YHUTCA, YTO B CBOIO OY€pE/Ib CHOBA JIaCT yCHUJICHHE
BBICOKOYACTOTHOHN COCTABIISIONICH aHOJHOTO TOKa
U yBEIWYCHHE Onaromaps ACHCTBUIO 0OOpaTHOM
CBSI3M TIEPEMEHHOTO HAINpPSDKEHUS Ha YIPAaBIISIO-
e ceTKe U T. .

Takum oOpaszom, Onaromapsi oOpaTHOH CBSI3U
MIPOM30UAET HapacTaHWE KojeOaHMi, HO, KOHEU-
HO, JI0O HEKOTOporo mpenena. [lpu yBenmnmdeHUn
aMIUTUTY 1B KoJieOanuii B koHType LC OyayT BO3-
pacTaTtb OTEpH PHEPIHHA B aKTHBHOM COIMPOTHB-
JIEHUH 3TOr0 KOHTypa. HapacTanme aMmIumUTyIIbI
KoJeOaHU BO3MOXKHO TOJBKO JI0 T€X IOp, MOKa
SHeprus, 100aBisieMasi B KOHTYP C IIOMOIIBIO 00-
paTHOM CBSI3U 3a CUET YCHICHHS B Iamiie (MCTOY-
HUKOM DTOM DHEPTHH SIBJIIETCS aHOIHAst OaTapest),

1I/I. I1. XepebroB, PamuoTexHuka sl paguoIIO-
oureneit, Cesaspusnar, 1949.
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0oJIbIe, YeM MOTePsl SHEPTHUH B aKTUBHOM COTIPO-
THUBJIEHUH KOHTypa. Kak TONBKO moTepsi SHepruu
BO3pACTET HACTOJIBKO, YTO CTAHET paBHA PHEPTHUH,
MOCTYMAOIIEH U3 aHOJHOH e Yepe3 00paTHYIO
CBSI3b, HApacTaHWE aMIUIUTYIbl KOJEOaHWH mpe-
KpaTHUTCA.
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®ur. 1. [leTekTOpHO-pereHepaTMBHasa CTyneHb
C VHAOYKTMBHOW 06paTHON CBA3bIO U rpadumk
N3MEHEeHNs 4acToTbl TOKa BueHun npu
HaCTpOWKe pereHeparopa.

PaccMmoTpenHslii mporiecc yCHIICHHS KoJieOa-
HUH BBICOKOW YaCTOTHI MOJYYaeTCS TOJIBKO MpPH
JIOCTAaTOYHOM BEIMIMHE OOPATHOMN CBSI3H, T. €. TIPH
JIOCTAaTOYHO OJIM3KOM PACIIONIOKEHUU KaTymiek L
U L, ApyT K Ipyry W NpH MPaBHIBHOM WX BKIIO-
yeHnH. ECITU KaTyIIKW BKJIIOYECHBI HEMPABIILHO,
TO HampsDKEHHE, WHIYKTUPOBAaHHOE B KOHTYpE
mox JelcTBreM KaTymku L, OymeT mpoTtwBoIo-
JIO’)KHO TIO (ha3e HAIPSHKCHUIO CHTHANIA M TIOATOMY
OymeT ocimabmisaTh, a HE YCHIMBATHL KOJICOaHUS B
KOHTYpe.

Ilpu cOommxennn karymek L, u L, 1. e. npu
yBENMYEHUH OOpaTHOW CBS3M, YCHJICHHE BO3pac-
TaeT, HO JI0 M3BECTHOIO Tpeiesa, Mociie KOTOPOTro
BO3HHMKAET reHepanus cCOOCTBEHHBIX KONeOaHui u
CTYIIEHb CTAHOBHUTCS TCHEPATOPOM.

Momenm 603HUKHOBeHUsL 2eHepayuu cobcm-
BEHHBIX KOI€OAHUL HA3bIBAOM NOPO2OM 2eHepa-
yuu.



Korga npuéMHHK TeHEpHpPyeT COOCTBEHHBIC
KoJeOaHus, MOJydaeTcsl CIOKEHNe 3THX Koyeda-
HUN C MPUHUMAEMBIMH, W B PE3yJabTaTe MOIYJIH-
pOBaHHBIE KOJICOaHUsI CUIIBHO MCKakaroTcs. Ecmu
MPUHAMAIOTCS HEMOIYIWPOBAaHHBIE, T. €. YUCTO
He3aTyxalolnie KojiebaHus, HampuMep Hecyline
KoJeOaHUs B TIEpEphIBE TeICPOHHON Mepeadn, To
OT CIIOKEHHUS ITHX KoJeOaHWH W COOCTBEHHBIX
KOJICOaHMH MOTy4YaroTCs OUeHUSI.

YacroTa OMeHUI B pereHepaTUBHOM NPUEMHU-
K€ 3aBUCUT OT Pa3HOCTH MEX]y YaCTOTAMH IMpPH-
HAMaeMbIX H COOCTBEHHBIX KojeOanmii. [Ipu
nmpuéMe Kakoi-mubo onpeenéHHON CTaHIIUU Yac-
TOTa CUTHAJIA MIOCTOSHHA, & YaCTOTa COOCTBEHHBIX
KoJe0aHMil, Kak U BO BCSIKOM T€HEpaTope C caMo-
BO30YXXJCHHEM, paBHA 4acTOTe KOHTYpa. V3mMeHsas
HACTPOMKY KOHTypa BOJIM3HM PE30HAHCa, T. €. W3-
MEHSISl pa3HOCTh MEXy YacTOTOW CHTHaJIa M 4ac-
TOTOH KOHTYpa, MBI OyZeM H3MEHSTh YacTOTy
OHCHMIA.

[locme nerekTupoBaHuss OWUCHMIA B aHOJTHON
[IENU TOJy9aeTCsl COCTABIAIOMAs C YacTOTOU
OMeHUl, KOTOPYI0 MOXKHO JIETKO OOHapy»XUTh Ha
TeJae(OH, eCIIM OHA HAXOAWTCS B MPEJeiiaX 3BYKO-
BOTO JIMara3oHa.

IIpu TOuHOM HACTpOiIlKe B PE30HAHC C MPUXO-
JSIIMMA KoJieOaHusIMU OMeHH He Oy/eT, MoToMy
YTO YacTOTa COOCTBEHHBIX KOJeOaHWU COBMajacT
C YacTOTOHM CUTHAJla M Pa3HOCTh WX paBHA HYIIIO.
DTOT ciy4aii HA3bIBAIOT HYJICBEIMU OUCHHSIMH.

OH urpaer OOJNBIIYIO POJNb B PaJUOTEXHHUYC-
CKHX U3MEPEHUSX, TaK KaK SBIISETCS MOKa3aTelleM
TOYHOM HACTPONKH B pe30HAHC.

[IpakTHdeckn HyJeBbIC OWCHHS IOTYYAIOTCS
TaK)K€ U NPU HEKOTOPOU PACCTPOMKE KOHTYpa OT-
HOCHUTEIBHO YacTOTHI cUTHama. OOBACHIETCS 3TO
TEM, YTO MPHU HEOOJBIIOM OTKJIOHEHUH OT pPe30-
HaHCa MPHUXOJAIINE KOJNCOAHUs NEHCTBYIOT Kak
MMOCTOpPOHHEE BO30YXICHHWE W 3aCTaBISAIOT CTy-
MeHb TECHEPHPOBATh KOJICOAHWsI HE C YacCTOTOM
KOHTYpa, a C YaCTOTOH CHrHaJa, TaK YTO PA3HOCTH
B JacToTax He OyneT L ITosToMy mpu HacTpoiike
ToJTyJaeTcsl HeKoTopasi 0071acTh HyJIEBBIX OMEHUH,
KOTOpasi TeM IUpe, YeM CHIIbHEE CUTHAIL. 3a Ipe-
JeaMH dTOW 00JIacTH HYJIEBBIX OMEHUH CTYICHB
OymeT reHepupoBaTh COOCTBEHHBIC KOJICOAHUS C
4acTOTOM, YK€ HEe paBHOW YacTOTE CUTHAJA, U TO-
I/1a BO3HUKHYT OWEHUS 3BYKOBOW YaCTOTHI, CIIbI-
mHUMbIe B TesieOHE B BUJIE MY3bIKAILHOTO TOHA
(cBucta). Uem OGodbiiie paccTpoiika KOHTypa OT-
HOCHTEIBHO YaCTOTHI CHUTHAJa, TEM OOJBbIIE pa3-
HOCTh B 9acTOTax M TEM BBIIIEe TOH Omenwmid. [Ipu
3HAYUTEIBLHOM  pacCTpOMKe dYacToTa OueHUI

1

DTO sABJICHHME HA3LIBAIOT MHOIA 3aXBaThIBAHUEM
WM YBJICYECHUEM, WU MPUHYIUTSIHHON CHHXPOHHU3a-
IUEH.
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BBIXOJUT YK€ 3a IPEJENbl CIBIIINMBIX 3BYKOBBIX
4acToT.

Takum 00pa3om, MpU HACTPOUKE KOHTYpa MPH-
E€MHHKA C O0paTHOW CBSI3bI0, PA0OTAIOIIETO B pe-
KUMe TEHEepaluu, Bcerga HaOJIomaroTcs Xapak-
TepHble 3ByKH. [logxon K pe3oHaHCy COMpPOBOXK-
JaeTCsl BO3HUKHOBEHHEM BBICOKOTO 3ByKa (CBH-
CTa), MOCTENECHHO MMOHMKAIOIIErocs U, HaKOHEIl,
OOpBIBAIOIIETOCSI Ha HEKOTOPOM HH3KOM TOHE
OKOJIO TOYHOro pe3oHaHca (HyJeBble OHEHHS).
[Ipu nmanpHeiieM U3MEHEHUU HACTPOMKH MOCIE
MIPOXOXICHUSI pe30HAHCA SBJICHHUE MOBTOPSIETCA B
0o0paTHOM TOpsJIKE, T. €. BO3HUKAET HU3KUW TOH,
KOTOPBIN IO MEPE yNaJCHUs OT PE30HAHCA IMOBBI-
maercs, Mmepexons B CBHUCT, M, HaKOHEI, CTaHO-
BUTCS HECIBIIITUMBIM.

I'paduuecku 310 mokazaHo Ha ¢ur. 16, Ha KO-
TOpPO# 1O BEPTUKAJIBbHONW OCH OTJIOXKEHA 4YacToTa
3ByKa OWEHWH, a TI0 TOPU3OHTAIBHONW OCH — Hac-
TOTa KOHTypa TeHEepupyomero npuéMauka. Jlms
MprMepa Ha 3TOM rpavKe yacToTa CHTHAJIa B3siTa
500key. buenus 3BYKOBOM YacTOTHI B JaHHOM
cllydae BO3HUKAIOT TOJIBKO TPH PACCTPOHKe HE
MenbIe yeM Ha 2002y, OTHOCUTENBHO pe30HAHCA,
U TakuM 00pa3oM, IHpHHA OOJIACTH HYJIECBBIX
6uenmnii cocrasmsiet 4002y.

Pexxum mopora reHepaiuu HeNb3s MPUMEHSThH
Ut ipuéMa TeneOoHHBIX Mepe/ay, Tak KaKk TOr/a
BO3MOKHO BO3HMKHOBEHHE COOCTBEHHBIX KoyieOa-
HUU W CBUCT OWEHU OyNeT CHWJIBHO MENIaTh, Jc-
nast Te’IeOHHYIO nepeaady Hepa300puuBOii U UC-
kaxéaaoi. [IpaBma, Bo3MokeH mpuém TernedoH-
HBIX CHUTHAJIOB B O0JIACTH HYJICBHIX OMEHHH, HO
Mpu MaJeHileM H3MEHEHUU YacTOThl MOTYT BO3-
HUKHYTH OMEHHMS M WCTOPTUTH NpuéM. [losTomy
TeJaeOHHYIO Tepeady BCerAa NMPUHUMAIOT IPH
BEIMYMHE OOpPaTHOW CBS3M HECKOJIBKO MEHBIICH,
4eM y Mopora reHeparium.

3aT0 peKUM TEHepaluy HEOOXOauM IS
nmpuéMa He3aTyXaloluX TelerpadHbIX CUTHAJIOB.
Be3 renepanuu B TenedoHe OyayT CIBIIHBI JTUIIL
IIETYKH, HO 3BYKOBOTO TOHA CHTHAJIOB HE MOIY-
YUTCA.

[Mpu Hanmuumu TeHepaluu B pe3yibTaTe Oue-
Hul B TeneoHe MOaydaeTCs MPUEM CUTHAJIOB Te-
nerpadHOi a30yKH B BHJE 3BYKOBOro TOoHa. M3-
MEHSISl HACTPOWKY KOHTYpa FeHEPUPYIOIIETO MPH-
€MHHKA, MOXKHO MEHSTh ATOT TOH W IMOA0OpaTh
ero HamboJee MPUATHBIM IS TpuéMa Ha CIIyX.
Pamuorenerpadguct OOBIYHO YCTaHABIMBAET Yac-
toTy Ouenmii okono 1 0002y, Tak kak yxo Haubo-
Jiee YyBCTBUTEIHHO K ATOH YacTOTe.

OdeBHIHO, YTO MpPH 3ITOM KOHTYpP JOJDKEH
obITh pacctpoed Ha 1 0002y B Ty mnu Apyryio
CTOPOHY OTHOCHUTEIILHO YaCTOThI CUTHaNa. Takum
obpasoM, pexxuM Hambojee TPOMKOTO MpruéMa Te-
Ne()OHHBIX CUTHAIOB TOJIYYaeTCs, YyTh-4yTh HE



JOXOJs JI0 TI0pora TeHepanuy, a pekuM XOopole-
ro npuéma He3aTyXarlux TelerpadHbIX CHrHA-
JIOB TOJTyYaeTCs 3a MOPOrOM TEeHEpAI|H, MPUIEM
CHJILHO YBEJHYHBATh OOPATHYIO CBSI3b HE CICY-
€T, TaK KakK IpH OOJBINON aMIUTUTYAE COOCTBCH-
HBIX KOJIeOaHUI TPOMKOCTh TenerpadHbIX CHIHA-
JIOB yMEHbIIaeTcs. Bcé 9TO HArMsAAHO TMOKA3aHO
Ha ¢ur. 2, Ha KOTOPOH JaHbl MOJOKEHHUS PYUYKH
00paTHOW CBSI3W JUIsI TOpora TEHepaluyd U JIIs
cllydasi HauTydInero npuéma Tene(OHHbBIX CUTHA-
JIOB.

Haunyywut npuém menegoHHbIX cuaHanos
lopoe eeHepayuu

leHepayuu leHepayus
Hem ecmeo
HaumeHbwas Haubonbwas
obpamHas obpamHas
c8A3b c83b

dur.2. PasnnyHble NonoxxeHns
pPYy4KM 0OpaTHOM CBA3M.

Cxema ¢ur. 1 npumensiercs teneps peako. EE
HEJIOCTATOK 3aKJII0YAeTCs B TOM, YTO MepeMelle-
HUC KaTyImIKu oOpaTHO# cBs3u L, B MarHUTHOM
oJie KaTyIIKu KOHTypa L cuibHO BiHAeT Ha WH-
JTYKTUBHOCTh UM EMKOCTh KOHTYpa, U3MEHSS €ro
9acTOTy. DTO 3aTPYIHACT HACTPOUKY IMPHEMHHKA
M HE IO3BOJISIET MPOTrpayHupoBaTh €ro MKy IO
YacTOTE WJIH JTMHE BOJTHBI.

l'opazno ynoOHee cxema pereHepaTopa ¢ pery-
JIUPOBKOM OOpaTHOM CBS3M KOHICHCATOPOM TIepe-
MeHHOM &éMKocTu. OHa U3 TaKUX CXEM MOKa3aHa
Ha ¢ur. 34. B 3T0i1 cXeMe MoCcTOsSTHHAsI COCTaBIII-
IOI[Asi ¥ COCTABIISIONIAs 3BYKOBOM YacTOTHI aHOJ-
HOTO TOKa MPOXOJAAT B aHOJHOE HArpy304HOE CO-
npoTuBieHue R, yepes aHomHBIN Tpoccens /p, 3a-
Ipa)x AUl MyTh BBICOKOYACTOTHON COCTaBIIS-
FOLLIEH; COCTABIIAIOLIAs K€ BBICOKOM 4aCTOThI HIET
4yepe3 KaTyliky oOpaTHOH cBsizu L, ¢ mocnenoBa-
TENIbHO BKJIIOYEHHBIM KOHIEHCATOPOM MEPEMEH-
HoOlt émKkocth C,, KOTOPHIM MOKHO PETYJIHPOBAThH
00paTHYIO CBS3b.

Karymku L, u L pacmonararoTcsi HEmoIBHAKHO
OJlHA OTHOCUTENBHO Jpyrou. Ilpu yBenuueHuu
émkoct C, BO3pacTaeT TOK BBHICOKOHW YacTOTHI B
karyiike L, u oOparHas cBsi3b ycwiuBaeTcs. Kon-
neHcarop obparHoii cBsizu C, UMeeT EMKOCTh
200-500n¢ u MoXeT ObITh C TBEPIBIM ITUIIICKT-
pukoM. MHOrAa mocaeqoBaTebHO ¢ HUM BKIIIOYA-
10T MOCTOAHHBIN KoHneHcaTop Ha 1 000—-2 000G:¢h
KaK MpeJoXpaHUTEIbHBIA Ha CIydail 3aMbIKaHUS
miactuH B C,. Katymka L, 00bI9HO MMeeT 9uciio
BUTKOB B HECKOJIbKO pa3 MEHBIIIE, YEM Y KOHTYp-
HOHM KaTyIIKH, © MOKET OBITh HAMOTaHa U3 JIF000-
ro Jake OYeHb TOHKOro mpoBofa. Ecim xarymrku
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L, m L mamMoTaH®sl Ha OJHOM Kapkace, TO IS
YMEHBIIIEHUS Mapa3uTHOM E€MKOCTH MEXIY aHOo-
JIOM W YIPABISIONICH CETKOH cieayeT ux Haubo-
Jiee YOAIEHHBIC IPYT OT JAPYyra KOHIIBI BKIIOYATh K
arony (v La) u x ynpasistomeii cetke (y L).

UtoOBI OOpaTHas CBS3bL HE IMOJIyJasach CIHIII-
KOM CHJIBHOM, PEKOMEHIYETCS MEXKIY aHOJIOM H
KaToJOM JIaMIIbl BKJIFOYHTH KOHJIEHCATOP HEOOIb-
moit émkxoctu (30—100n¢). Torma TOK BBICOKO#
YaCTOTH YaCTUYHO OTBETBISETCS Yepe3 3TOT KOH-
JICHCATOp W HE MPOXOJUT MOJTHOCTHIO B KATYIIKY
La.

Hdpoccens BBICOKOM YacToThl /[p HOMKEH
MMETh HECKOJBKO COT BUTKOB M 00JIa7laTh BO3MO-
JKHO MEHBIIIEH COOCTBEHHOW EMKOCTHIO; OOBIYHO
JUTSL TOTO €T0 OOMOTKY JIEeNal0T CEKIIMOHUPOBAaH-
HOM.

Bmecto TpHoOIOB B IETEKTOPHO-pETEHEPATHB-
HOW CTYNEHH 4YacTO TNPUMEHSIOTCS TETPOABl U
O0COOCHHO TICHTOJIBI, NTAIONINE 3HAYUTEIILHO OO0JIb-
mee ycwieHue. PerymupoBanue oOpaTHO# CBs3M
MpH TIPAMEHEHWH TETPOoAa WM IEHTOJa MOXKET
OCYIIECTBIIATHCS TMOCPEIACTBOM KOHJICHCATOPA Tie-
pemenHol éMkoctu o cxeme ¢ur. 3a. Emé myy-
UM CTIOCOOOM SIBISIETCSI PETyJIUpOBaHHE 00pat-
HOM CBSI3U MYTEM M3MEHEHHUS HaNpSLKEHUS Ha OK-
paHHOW CETKEe C IMOMOIIBID MOTeHImoMeTpa R
(dbur. 3p). Takoii criocod Ka€T HaUMEHbBIIEE BITH-
STHIC M3MEHEHHUs OOpaTHOH CBS3W HA HACTPOHKY
KOHTYpa.
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®ur. 3. Cxembl pereHepaTUBHOWN CTYMEHU
C perynupoBKon obpaTHON CBSA3MN.
a) — C KOHAEHCATOPOM NepeMEeHHON EMKOCTH;
0) — C NOTEHLUMOMETPOM.

s xopouield paboTBl pereHepaTropa BaKHO,
9ToOBl OOpaTHasi CBS3b PEryJMpOBAIaCh OYEHBb
IUIaBHO, TaK KaK TOJBKO IPH 3TUX YCJIOBHSIX Be-
JIMYHHY CBSI3U MOKHO JOBOJAMTH ITOYTH JO CaMOTO
Mopora reHepaluuy 1 TakuM MyTEM MoIy4yaTh Mak-
cUMaJbHOE ycuiieHHe. B cimydae «vsrkoro» (mia-
BHOT'0) MOAXO0Ja K IOPOTY TeHepaluy BO3HHKILIAS
reHepauus Ipy yMeHbIIeHnH 00paTHON cBs3U 00-
pBIBaeTCA Tak K€ IUIABHO M IIPU TOM K€ CaMOM



3HAYCHUH BEJWYMHBI CBA3M, TPU KaKOM OHAa BO3-
Hukna. [lopor reHepanuu moMydaeTcss OIWH,
BIIOJIHE ONPENENEHHBIA U ycToW4MBBIN. [ToaTomy
JATbHUE CTaHIIMM MOXHO NMPUHUMATH YCTOHYHBO
y caMoro mopora reHepaiui, Koria yCuiIeHne 1o-
JTydaeTcss HanOoJIbIIee.

B npoTHBOMONOKHOCTE 3TOMY MHOT/Ia HAaOJIIO-
JaeTcst «KECTKMI» (PE3KHiA) MOIXOMI K ITOPOry Te-
Hepaluy, WM TaKk Ha3bIBAEMOE 3aTATHBAHHUE TeHe-
pamuu. [Tpu HEM He yma€rcs MOAOUTH ONM3KO K
nopory resepauun. Emeé 10 nmoaydeHus pexuma ¢
MaKCHMaJIbHBIM YCUJICHHEM TeHEpaIlisl BOSHUKAET
PE3KO, <QeTYKOM», a TIPH YMEHBIIEHUH 00paTHON
CBSI3M TeHEpaIlusl 3aTATHBACTCS U 3aTEM TaKXkKe pe-
3KO0, WIIETIKOM», OOpBIBAETCS MPU ropa3 0 MEHb-
eM 3HauYeHUH OOpaTHOM CBSI3HM, YeM TO, IPH KO-
TOpOM OHa BoO3HMKIIA. [lomydatorcs kak Obl aBa
HEYCTOMYHUBBIX MOpora reuepanuu. [loatomy npu-
HUMaTh najékue u ciuadble CTAaHIMH C HanOOIb-
LIMM YCHJIEHHEM Y CaMOro Mopora HEBO3MOKHO.

st ycTpaHeHHs )KECTKOTO MOIX0/1a K TeHepa-
MU HEOOXOMMO YMEHBIINTh aHOAHOE HarpsiKe-
HHUE Ha JICTEKTOPHOH JIaMIle M TIIATEeNLHO MOH00-
paTh BEIUYHMHY CETOYHOTO COMPOTHBICHHUS (yTeU-
Ku ceTku). [[aBHOCTh MOAX0Ja K TeHepalun 3a-
BHCHUT OT TIOJIOKEHUS paboueil TOUKH Ha XapakTe-
pucTuke aHogHOro Toka. HeoOxommumo, d4TOOBI
OHa ObUIa HAa yYaCTKE HaWOOMbINCH KPYTH3HBI,
T. €. Ha IPSIMONMHEHHOM ydacTke. OTcroa MexIy
MPOYUM CIIEAYET, YTO NMPH aHOTHOM AETEKTHPO-
BaHUM TPUMEHSTh PETEHEPALUIO HEelenecooopas-
HO, TaK Kak pabouas TOYKa B OTOM clly4yae Haxo-
JUTCS HA HIDKHEM H3THOE.

[Momumo mondopa BenwuuHBl R, ms momyde-
HUS TJIAaBHOTO TIOJXO/a K TeHepaluu U obecrede-
HUSl HaWIyYIIUX YCJIOBHU NETEKTHPOBaHUS B Oa-
TapeHOM NpPUEMHHKE CleqyeT NpoOOBaTh BKIIO-
yath R, Ha mItoc Wi Ha MUHYC OaTaped Hakania.
OOBIYHO BKITIOUEHUE HAa MUHYC Maér OoJjiee TUIaB-
HBII MMOAXO0JI K TeHEPAIlNH, HO 3aTO BKIIFOUCHHE Ha
mwioc Jaét Gojee TPOMKYIO CIBIIUMOCTb. st
mox0opa HAWIYUIIEeTo PeXuMa AETEKTUPOBAHUS U
pereHepand MOXKHO Takke BKIIOUNTH R; Ha
JBIDKOK TIOTCHLUOMETPA, COCTUHEHHOTO C KOH-
[IaMU HUTH, U TOA00paTh HAUBBITOTHEHIIEE ITO0-
JIO’)KCHHE paboueit TOUKH.

CeTouHBI ACTEKTOP, KaK MBI 3HAEM, SBJISCTCS
OJHOBPEMEHHO U JCTEKTOPOM M YCHUIIUTEIIEM HU3-
Kol wactoThl. Ilpum Hamuuuu pereHepaiyvii OH,
KpoMe TOTro, AaéT OOJbIIOE YCHIICHHE BBICOKON
4acTOThl. YyBCTBHTEIHHOCTh PETCHEPATHBHOTO
MpUEMHMKA TI03TOMY OYEeHb BEJIHKa OCOOCHHO K
cnabeM curHamam. Yem criabee NMPpUHUMAEMBIA
CUTHaJl, TeM OOJbIIEe YCHJICHHE, JTaBaeMOE pere-
HepaTopoM. [l ciaObIX CUTHAJIOB YCHIICHHE Je-
TEKTOPHO-PET€HEPATUBHON CTYMEHU TOXOIUT [0
HECKOJIGKMX TBICSY, a JUIsl CHUTHAJIOB OJIM3KUX
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MOIIIHBIX CTaHIMHA, KOTOPBIE CIBIIIHBI TPOMKO U
0e3 o0paTHOH CBS3M, YCHIICHHUE 3a CUET pereHepa-
LMY TOJIy4aeTCsl MAJIbIM.

N30uparenbHOCTh TOXKE 3HAYUTEIHLHO YBEIIH-
YUBaeTCA OT MPUMEHEHHS pereHepannu. Y mopora
TeHepaIi OHA CTAHOBHUTCA OCOOEHHO BBICOKOM, a
[oJIoca MPOMYCKAEMBbIX YacTOT BeChbMa 3aMETHO
CY>KUBAETCs, TAK YTO MPHU HACTPOMKE TOYHO B pe-
30HAHC CHBIIIAMOCTh CTAaHOBUTCS TIyXOM H3-3a
cpe3aHHs KpaWHUX OOKOBBIX YaCTOT, KOTOPBIMHU
nepeaaroTcsi BBICOKME 3BYyKH. OJHAKO BCE Ke
MOIIIHbIE OJTM3KHME CTAHIIUH CIBIIIHBI B OOJBIIOM
JIMANa30HEe HACTPOMKH pereHeparopa U CHIBHO
MEIIAlT TpuéMy APYyTUX CTaHIMHA, OCOOESHHO
cnabbIX U JANEKUX. DTH HEIOCTATKH pEereHeparo-
pa yCTpaHSIOTCS NMPUMEHEHHEM CTYIeHell ycwuie-
HUSA BBICOKOM YacCTOTBHI.

HeoO0XoaumMocTh CTYIIEHH YCWJICHHSI BBICOKOM
YacTOTHI JUKTYETCS €€ OJHUM JIOBOJIHHO HETIPH-
SITHBIM CBOMCTBOM PETEHEPATHUBHOTO MPUEMHUKA.
B pexume reneparnum oH (paKTHUYSCKHU MpeBparia-
€TCsl B MAJIOMOIIHBINA TIepeaTIiK U U3TydaeT Je-
pe3 aHTEHHY PAJUOBOJIHBI, KOTOPHIE MPUHUMAIOT-
Cs COCETHUMHU NPUEMHUKAMU M CO3MIAI0T B HUX
[IOMEXU B BHJI€ CBUCTOB, 3aBbIBaHUM U T. 1. Takoe
Mapa3suTHOE U3IYYCHHE PEreHepaTropa COBEpIICH-
HO HEJOIYCTHMO, W JUIS €r0 yCTpaHEeHUs 00s3a-
TEIbHO HAJUYKME B MPUEMHUKE CTYNCHHU YCUIICHUS
BBICOKOW dYacToThl. Torma kojeOaHws, TeHEpHU-
pyemble B JETEKTOPHOM CTYyNEeHH, HE CMOTYT
MIPOUTH B aHTCHHY .

B nocnegnee Bpemsi NpuEMHUKH MPSIMOTO yCU-
JIGHUS C OOpaTHOW CBS3BIO MPHUMEHSIOTCS BCE
MEHBIIIC U MCHBIIIE, YTO OOBICHSICTCS CIEAYIOIH-
MU TIPUIHHAMHU.

Jli1st TOTO 9TOORI IOCTPOUTH MPUEMHHK TTPSIMO-
ro YCWIICHUS, 0Onanaroniuii OOJIBIION YyBCTBH-
TEIHHOCTBIO M BBICOKOH HW30MPATEIBHOCTHIO,
HYKHO YBEJIMYHUTH B HEM YHCIIO CTyNEHEH ycuiie-
HUA BBICOKOH dacToThl. Ho Tornma gaxke mpu Tia-
TEJIHHON 3KPAaHUPOBKE TPYAHO M30ABHUTHCS OT Ta-
pa3uTHOM reHepauuu. bombIoe Yucio pe3oHaHC-
HBIX KOHTYPOB UpE3BbIYAITHO YJIOPOXKAET MPUEM-
HUK, YCJIOXHSET €r0 KOHCTPYKIUIO U HACTPOMKY.
Jns ocylecTBiieHUs OJMHOPYUYEUHOM HACTPONKH
MOKHO TOJIOTHATh B PE30HAHC JBA-TPH KOHTYpA,
HaCTPauBaIOLIUXCS C MOMOIIBIO arperata KOHJICH-
CaTOpOB NEPEeMEHHOM EMKOCTH, HO CAENaTh 3TO
JUist OOJIBIIIETO YWCIa KOHTYPOB OYEHb TPYIIHO.
Kpome Toro, cTynenu ycuiaeHUs: BHICOKOH 4acTo-
ThI, paboTaroIIyue Ha paJHOBEIIATCIHPHOM JHara-
30HE WJIM Ha JHMara3oHe KOPOTKUX BOJIH, AAIOT
CPaBHHUTEIHHO MaJloe YCHIJIEHHE, TaK KaK COIPO-
THUBJICHUE aHOJHOTO KOHTYpa MOJy4aeTcs BO MHO-
r0 pa3 MEHbILIEC BHYTPEHHErO COMPOTUBICHUS
Jnamnbl. [Ipu€MHUK TPSMOro YCUJIEHHSI HEJIETKO
HACTpanWBaTh. HEOOXOJMMO OJHOBPEMEHHO Bpa-



aTh PyYKY HACTPOUKN M PYUIKY OOpaTHOM CBSI3H:
Nanékre W MaJIOMOIIHBIE CTaHIIMH MOKHO IIPH-
HUMAaTh TOJBKO MPH YCTAHOBKE OOPAaTHOM CBS3U Y
caMoro mopora TeHepaiud, 4To TpeOyeT OT Ha-
CTpPanBaIOIIETO JUI[a OOJBIIOTO OIBITA.

Bce 5Tu HeocTaTKM MOYTH MOJHOCTBIO YCTPa-
HSIOTCS B MPUEMHHKE C TIPeoOpa3oBaHUEM YacTo-
THI, T. €. B CyllepreTepoInHe.

Wuorga oOpaTtHyIO CBSI3b NMPUMEHAIOT U B CY-
MepreTepoilMHHOM TpuéMHUKE. B 3TOM ciydae
JETEKTOP HE MOXET, KOHEYHO, OBITh JUO/IHEIM, a
JIOJDKEH OBITh TIOCTPOEH Ha TPUOJE WM NEHTOAE,
Y TOTJ]a B CYNEPTreTCPONHE MOSBISICTCS HECKOIb-
KO HEOOBIYHAsSI [T HETO pydKa 00paTHO CBSI3U.

Pabora oOpaTHOW CBSI3UM B ACTCKTOPHOH CTYy-
IICHW CyTepreTepoauHa aHaJlorTmdHa pabore 00-
paTHOH CBSI3U B MPHEMHUKE IMPSIMOTO YCHIJICHHS.
[ToMuMO BO3MOXXHOCTH TIpuéMa TejerpadHbIX
CUTHAJIOB, 0OpaTHasI CBA3b NAET TaKKe HEKOTOPOe
ycuiieHue Tene(OHHBIX CUTHAIOB, OCOOCHHO €CITH
OHH CJ1a0BI.

< 1
Yceunurenu HU3KOM 4aCTOThI

B naunbosiee moHOM BHIE TEOpUs YCHIIUTENCH
Ona paspadotana B CoserckoMm Coro3e Tpymaamu
A. W. bepra, I'. B. Boitmsmmno, I'. C. Lpikuna, A.
A. Pu3KuHa U MHOTHUX APYTUX yYEHBIX.

B ycunurensix kpaitHe peako yJIOBIETBOPSIOT-
CsI OJTHOW CTYTICHBIO YCHJICHHSI, COCTOSIIEH 0OBIY-
HO U3 OJHOM JIaMIIbl U CBSI3aHHBIX C HEIO 3JIEMEH-
TOB CXEMBI.

[lepBast cTyneHp ycunmTems, COeAWHIEMas C
HMCTOYHUKOM YCHUJIMBAEMOM >HEpPrUH, HA3bIBACTCS
BxojqHOM. [locnenHss cTyneHb ycwiutens, pabo-
Talomas Ha Harpy3Ky, Ha3bIBaeTCS BBIXOJHOM.
OcranbHble CTYNEHU HOCST HAa3BaHHUE IMPOMEXKY-
TOYHBIX.

Psg  TunoB ycwnuteneil npenHazHadaeTcs
TOJIBKO ISl yCWJICHHSI TIOJBOAWMOTO K HHUM Ha-
NOpsOKEHUS, MPUYEM BbIAENsIeMas MpU 3TOM YCH-
JUTENIEM MOIIHOCTh HE UTPaeT CYIIECTBEHHOHN Po-
mu. Takue ycHINTeNnN Ha3bIBAIOTCS YCHIUTEISIMU
HanpsokeHusl. K HUM OTHOCATCSI, HallpuMep, MUK-
podoHHBIC, MIpeBaPUTEIbHBIC CTYIUNHHBIC, TIPE/I-
BapHUTEIbHBIEC TPAHCISIIIMOHHBIE 1 H3MEPUTEILHBIC
YCUJIUTEIIH.

YacTe TUNOB ycuIuTENeH NpeaHa3HAuCHa, Ha-
000pOT, AN BBIIENCHHSA B HArpy3Ke OIpenei€H-
HOU MomHOocTU. K HUM OTHOCSITCSL BBIXOJIHAS CTY-
MEHb PaJUONPUEMHUKA, OKOHEYHBIC YCHIMTEIU
PaIUOTPAHCISIIUOHHBIX Y3JI0B, OKOHEYHBIE CTY-
TUITHBIE YCUJINTETN ¥ OKOHEYHBIE YCHIINTENH yC-
TaHOBOK HJil YyCWICHMsI peudeid opaTopoB. OHuU

1
Tlo pa3HBIM HCTOYHHKAM.
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HE MOTYT paboTaTh HEMOCPEICTBEHHO OT HaIps-
JKEHWs, pPa3BUBAEMOT0 MHOTHMH HWCTOYHHUKAMHU
ANEKTPUIECKUX KOJeOaHUI 3BYKOBOW YacCTOTHI, U
TpeOYIOT MOJIaYMl Ha BXOJ| HANPSDKEHUS OT TPe.-
BapuTenbHOTO ycmiuTens. [loaTtomy Bce mpensa-
pUTEIBHBIC YCHUIUTCIH SBISIIOTCS YCHIIMTEISIMU
HaIpPSKCHUS.

PaccmoTpum miporiece  ycHWIIGHHS DJICKTpHYUC-
CKHX KOJIcOaHUN C TIOMOIITBIO TPHO/IA.

CXEMA YCWIUTEJIbBHOW CTVYIIEHU.
[Ipocreiimas cxema yCUIUTENS C OJHOM JIaMIlON
nmokasaHa Ha ¢ur. 1. Tako# ycuiIuTe b Ha3bIBACT-
¢ cTymeHblo ycuieHus. OCHOBHBIMU YacCTSIMHU
YCUJIMTENIbHON CTYIEHU SABIAIOTCS: Jamma JI, uc-
TOYHUKU TuTaHust b, u b, U Harpy304HOe aHOI-
HOE COTNpOTHUBJICHUE R,, BKIIOYEHHOE MOCIICIOBa-
TEIbHO B aHOJIHYIO IICIIb.

@ur. 1. Cxema ycunuTenbsHON CTYMeHM.

HcToyHNK TOTO TEpPEeMEHHOTO HAaNpPsHKEHUS
U,., KOTOpOE HYKHO YCWJIUTh, TIPUCOCTUHICTCS K
YIpaBIAOUIEed ceTke U KaToay Jiammbl. [ToaTomy
YIPaBISIONIYI0 CETKY U KaTOJl Ha3bIBAIOT BXOJIOM
YCUJIUTENIbHON CTYIICHU.

[TepeMeHHOEe HampspKeHHE, TMOCTyHAroliee Ha
YOPAaBISIONIYI0O CETKY, BBI3BIBAET ITyJIbCAIUH
aHogHOTO TOKa. OOBSICHAETCS STO TEM, UYTO 3a
BpeMs ACHCTBUSL MOJOKUTEIBHOTO MOIYNEpPUOa
HamnpspKEHUsT Ha YHOPABIISIONIEN CETKE aHOIHBIN
TOK JIaMITBI YBEJIMYUBAETCS, a 3a BpPEeMs OTpHIla-
TEIBHOTO MOJYNEpHo/ia — YMEHBIIAETCS, KaK I0-
Ka3aHo Ha ur. 2.
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@ur. 2. Npadurkn HanpskeHUs Ha ceTke (a)
N aHoOHOro Toka (6) B yCUNUTENBHOW CTYMEHWN.

[Tynscupyromuii aHOIHBIH TOK COAEPXKHUT IO-
CTOSHHYIO M TEpEMEHHYIO cocTaBistonue. [Ipo-
XOAsl dYepe3 Harpy3o4dHoe compoTuBieHue R,



AHOJIHBIN TOK CO371a€T Ha HEM MyJIbCUPYIOIIEE Ma-
JICHHE HAIPSDKEHUS, KOTOPOE TaKKe MMEeT TOCTO-
SIHHYIO W TIEPEMEHHYI0 cocTaBisiromue. Ecin Ha-
TPy304HOE COMPOTHBIEHHE R, MMeeT 10CTaTOYHO
OOJBIIYI0 BEIMYUHY, TO TMOJy4arolieecs Ha HEM
repeMenHoe Hanpspkerune U,,,, OyneT 3HaunTeh-
HO OoibIe TepeMeHHoro HanpspkeHus U, mo-
JAHHOTO Ha YTPABISIOMIYIO CETKY, T. €. TOJTY4HT-
Csl ycwWiieHHE. 3aXXUMBbI CONPOTHUBICHUS R, Ha3bI-
BaIOT BBIXOJIOM YCWIUTEIBHOHN CTYIICHU.

KODODOUIMEHT YCUJIEHWSA CTVYIIEHUN.
BaxxHOoW BETWYMHON, XapaKTepHU3YIOIIEH padoTy
YCUIIUTENBHON CTyNeHH, ABIsETCS Kod(hduimeHT
YCHJICHHUS CTyTeHH, 0003HaYaeMbli OyKkBoii K.

Oror K03()UIKMEHT OKa3bIBAET, BO CKOJBKO
pa3 maHHas CTYNEeHb YCHJIMBAET MEpPEeMEHHOE Ha-
MPSDKEHUE, TTOABOAMMOE K CETKE JIaMITHI.

st ompeneneHuss BENWYMHBI Kod(dummenTa
YCHIICHHUSI CTYIIEHH HYXXHO Pa3JeNIUTh BBIXOIHOE
HanpspkeHue Uessix Ha BXomHOE HanpspkeHne Ugx.
TakuMm 00pa3oM, MOXKHO HAIKCATh:

UGle

K=,

Ecmu, HampuMep, OT JeTEeKTOpa B IEMb CETKH
MEPBOM JIAMITHI YCHJIUTEIS TIOCTYIAeT MEepPEMEH-
HOE HaIPsDKEHUE HU3KOHM YacCTOTHI C aMIUTUTY/IO0H
0,16, 2 B 1IeNH CETKU BTOPOU JIAMITHI YCHITUTEIS
HYXHO TOJTyYUTh TIEPEMEHHOE HAMPSHKCHUE C aM-
IUIATYAOH 7 8, TO KO3 (UIMEHT YCUICHHUS IEPBOI
cTyneHu aoiked oeith 7 0 0,1 = 70.

Yem Oosbllie aHOIHOE HATPY30YHOE COMPOTHB-
nenue R, TeM Ooiblee BhigenseTcs Ha HEM Ha-
npsokeaue U, W, CIeoBaTeNbHO, TeM OOJbIIe
KOd(DPUITUCHT YCUIICHHSI CTYIICHH.

Koaddumment ycmmenus Bcero ycummutens K
3aBHCHT OT KO3 PUIMECHTA YCUIICHHUSI €T0O OT/EIb-
HBIX cTyneHel. Ecnm 0603HaunTh X uepes Ky, K,
Kz # T. 1., TO MO’KHO HAIIMCATh.

K= Kng'Kg.

Hampumep, eciin ycunnrens UMeeT TpU CTyTIe-
HU ¢ kodppunmentamu ycunenus K; =20, K,=20
u K3=5, T0o 00muit ko3 pUImMeHT yCuiIeHus BCero
yeunutens oynet K=20205 = 200.

DTO 3HAYMT, YTO E€CJIM HA BXOJI 3TOTO yCUJIUTE-
ns monath Hanpsbkerne U, = 10me = 0,016, To
Ha BBIXOZE TOJYYHTCA YCWJICHHOE HAaNpsIKeHHE
U,.. =2 0000,01 = 26.

BBIXOAHAA MOHIHOCTD. Bropoii Benu-
YUHOM, XapaKTEepPU3YIOIIEH YCUIIUTEIb, SBISETCA
BBIXOJHAsI MOIIHOCTE P,,,,. DTO — MOIIIHOCTH TOT'O
MEPEeMEHHOTO TOKa HU3KON 4YacTOThI, KOTOPBIH
YCUJIUTEINb CO3aET B BBIXOJHOW HAarpyske, T. €. B
Te€X TPOMKOTOBOPHTENSIX, KOTOPHIE BKJIIOYEHBI Ha
ero BeIXose. B manoMOmHBIX ycuimHTensIX P,
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COCTaBJISIeT JONHM BaTTa, B YCHINTENAX CpeIHEH
MOIIHOCTU P, PaBHO €IMHHIIAM HJIH JECATKAM
BaTT, & YCWINTEIH OONBIIOW MOITHOCTH HMEIOT
BBIXOJ/IHYIO MOIIIHOCTh OT COTCH BaTT J0 HECKOJb-
KHX KAJIOBATT.

BennuuHa BBIXOJHOM MOIIHOCTH BCErAa yKa-
3BIBAETCH JUIS YCWJIHMTENsI, paboTaromiero B HOP-
MaJbHBIX YCIOBHUSX, T. €. KOTJIa HA €ro BXOJ IO-
Jnaércsi HopMaibHOEe HampspkeHue. Kaxiawiil ycu-
JUTENIh MOXET pa3BUBaTh MOITHOCTh OOJIbIIE
HOPMAaJIbHOM, HO TaKOW cioy4yall Ha3bIBAIOT Iepe-
rpy3koii. [Ipu paboTe ¢ meperpy3koil yBeanduBa-
I0TCS UCKaXCHHS W, KPOME TOTO, TOBBIIICHHBIC
HaNpPSOKEHUS B IETAX MTOCISAHEH CTYICHH YCUIIH-
TeJsl MOTYT TIPUBECTH K aBapuu (mpoOoil KOHICH-
CaToOpOB WJIM HM30JIAIUKM B TpaHCHOpMATOpax, BbI-
XOJ1 M3 CTPOS JIAMIT).

JANAIIA30H YACTOT. Ycuaurenas 0OOBIYHO
OBIBacCT paccuMTaH HA yCHIIEHHE KOJIeOaHUH B OI-
peAenEHHOM JAMara3oHe YacToT.

B 3aBucMMOCTHM OT Ha3HAYCHUS YCHIUTEIS
3TOT AWANa30H MOKET OBITh OoJiee MHUPOKUM HIIH
Y3KUM. Y CHJIUTEITH, TPUMEHSIONIUECS TOJIBKO IS
yCHUIICHUsI KOJeOaHu! pa3roBOPHON pedyH, UMCIOT
CPaBHHUTENBHO Yy3KWH JHamma3oH BOCHPOM3BOIN-
MbIX yacToT, npumepro 200+2 00Cy, a ycunuTe-
JIY, TIpEeHA3HAYCHHBIC JIs XyI0KECTBEHHBIX IIe-
penad, TOJKHBI YCUJIMBATh BO3MOXKHO OoJiee IIu-
pokwuit nuana3oH yactoT, Harpumep 50+10 00Qy.
Uewm mmpe Auana3oH 4acTOT, HOPMAJIBLHO HPOITyC-
KaeMbBIX YCUJIWTEIEM, TEM HaTypajibHee Oynaer
3By4aThb BOCTIPOM3BOINMAS ITepeaaya.

YCWIWUTEJIb HU3KOM YACTOTHI HA
COITPOTHUBJIEHMAX. Haubonee pacmpoctpa-
HEHHON CXeMOW YyCWICHWS KOJeOaHWid HHU3KOMH
YacTOTHl SIBJSIETCA CXE€Ma YCHJIMTENS Ha COIpPO-
TUBJICHUSIX, B KOTOPOH HArpy304HOE aHOJHOE CO-
npotuBieHne R, mpexacraBnser coboil oObruHOE
AKTUBHOE COTIPOTHBIICHHE.

Ha ¢ur. 3 moka3ansl cxema OJHOW CTYyIECHU
YCHIIUTEINS Ha COMPOTHUBIICHUSX M CIIOCO0 COEIu-
HEHUs €€ C YNpaBisAolIed CEeTKOW JiaMIbl clie-
JIYIOILIEH CTYTICHH.

f—CmyneHp——————|
: T2
|
|

USbIX

our. 3. Yeunutenb HU3KOW YacToThl
Ha COMPOTUBIIEHUSIX.



Panee kak pa3 m paccMaTpuBaiCs MPHHIIUI
paboThl MMEHHO TaKOH YCHJIUTEIBHOU CTYIICHU
(cM. dwr. 1)

[TepeMeHHOe HampsKeHHUE 3/1€Ch MONAaETCs A
YCHUIJICHUSI Ha YIIPABIIAIONIYIO CETKY MEpBON JiaMm-
el JI;. D10 HampspkeHue obo3nadeHo U,. AHOm-
HBIII TOK MEpPBOM JaMIbl CTAHOBUTCS IyJIbCHU-
PYIOIIMM; €r0 TIOCTOSHHASI COCTAaBIISIONIAs MTPOXO0-
IUT 4Yepe3 aHoAHyio Oatapero b,, a mepeMeHHas
COCTaBJIAIONIAs — Yepe3 OJIOKUPOBOYHBIN KOH/ICH-
carop Cy, IIyHTUPYIOLIHIA 3Ty OaTtapero.

Ha narpy3oudom comnpotusieHnu R, mom aei-
CTBUEM TIEPEMEHHON COCTaBIAIONMIEH aHOIHOTO
TOKA BBIJICISETCS YCUIICHHOE TEPEMEHHOE Hampsi-
KEeHHe. DTO HaNpsDKeHHe ISl ero JallbHEHIIero
YCHIJICHHUS TIOAI0T Ha YIPABISIONIYIO CETKY clie-
IyIoIIel namisl J1o.

Takum 00Opa3oM, YCHIHTENh Ha COMPOTHBIIE-
HUSX SIBISETCS BCET/Ia MPEABAPUTENILHOM CTyTIe-
HBIO, a HE OKOHEYHOU. OTHAKO HEb3s MOJaTh Ie-
pEMEHHOE HaIpsDKeHUEe ¢ comportuBieHus R, He-
MMOCPEACTBEHHO K CETKE WM KaToAy CIeaylomen
JIaMIIbI, TaK KaK TOTJIa HAa CETKY JIaMIlbl JI, momna-
JET MOJIOKUTENBHBIN MOJIIOC BHICOKOTO HampsiKe-
HUS, YTO COBEpIIEHHO HemomycTumo. [loatomy
MEpeMEHHOE HaNpsHKEHHE BCEera IMomaéTcs Ha
CJIETYIOIIYIO CTYNEHb YCUIUTENS YepPE3 CETOUHBIN
koHzaeHcaTop C., Ha3bIBAEMBIN OOBIYHO TIEPEXOJ-
HBIM WJIN pa3JeNHuTeNbHBIM KOHAeHcaTopoM. OH
M30JIUPYET CETKY JaMIlbl JI, OT BBICOKOTO MOCTO-
SITHHOTO HampsDKCHUS aHOJHOW OaTapew, HO CBO-
00HO TIPOTYCKaeT IEPEMEHHOE HaIPSIKEHHE.

Bmecte ¢ TakuM CeTOYHBIM KOHIEHCATOPOM
00513aTENIbHO BKIIFOUAETCS €IIE U CETOYHOE COIPO-
TuBNeHne R, Ha3zpIBaeMoe CONPOTHBICHHUEM
YTeUKH CETKH. be3 3TOro COmpoTHBIEHHS JamIa
HE MOXET HOpMalbHO paboTaTh. OOBSICHICTCS 3TO
TE€M, UYTO B TCUCHHUE NEUCTBUS HA CETKY Ka)XIOro
MTOJIO’KUTENBHOTO TONYTIEPHOa HATPSHKEHUS OHA
3apsKaeTCs MOJIOKUTENIBHO U MOATOMY HPUTATHU-
BaeT K cedc HEKOTOpOe KOJIUYECTBO SJIEKTPOHOB,
JIeTSIKUX yepe3 He€ K aHoay. JJist 3TUX OCEBILINX
Ha CETKE DJIEKTPOHOB HA/N0 CO3AAaTh CBOOOTHBIN
yTh K KaToAy jJammbl. B mpoTuBHOM ciyuae ye-
pe3 HeOOIBIION MPOMEKYTOK BPEMEHH OTpHIla-
TEJbHBIM 3apsj] Ha CETKE JIaMIbl BO3PACTET Ha-
CTOJIBKO, UTO JaMIa <Ganpercs», T. €. MepecTaHeT
pabotats. CompoTuBiieHue R, yTeuku ceTku u
CIIY>)KHT Te€M MyTEM, TI0O KOTOPOMY DIIEKTPOHBI CTe-
KaroT 00paTHO K KaTOJTy JaMITHI.

Jlamma MoXeT 3ameperbes axke U B TOM CIIy-
Yae, KOTJa Ha YIPaBIAIONIyIo € CeTKy HE TOCTy-
MaeT MEePeMEHHOE HaNpsKEHHe, TaK Kak M TOT/Aa
HEKOTOpAasi 4acTh JECKTPOHOB, JETAIINX K aHOMY,
OyzmeT ocemaTb Ha CETKE W HE CMOXET BO3Bpa-
marbes K kKaroxy Jammsl. [lpu Hamuamm xe ce-
TOYHOTO COMPOTHBIEHHUS R. 371eKTpOHBI CBOOOTHO
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«CTEKAIoT» TI0 HeMy 00paTHO K KaTomy, oOpasys B
IeNy CETKH JIaMIIBI J/I> CETOUHBIN TOK.

Takum 00pa3oM, MEPEeMEHHOE HAIMpPSHKEHUE C
aHoAHOTO (BepXHEro Ha (ur. 3) KOHIA COMPOTHUB-
nenns R, momaércs Ha ceTky sammbl JI, depes
kougencarop C., a ¢ apyroro (HIKHET0) KOHIA
ATOTO COMPOTHUBIICHUSI K KaTOMy 3TOH JIAMITBI Ye-
pe3 6moknpoBouHBI KoHAeHCaTOp Cs. DTO TIEpe-
MEHHOE HamlpsDKEHHE, MOJBOJANMOE K YIIPABIIAIO-
el CeTKe BTOPOU JIaMIIbI, SIBJISETCS BBIXOIHBIM
HanpsOKEHUEM MepBoid cTyneHd U, .

Hertamn C. m R, mpu paccMoTpeHnn paboThI
YCUIIUTEIBHON CTYNCHH MPUHATO CYUTATH BXOIs-
IIMMH B COCTaB aHOJHOTO HArpy30YHOTO COTPO-
THBJIEHUS DTOM CTYIEHH (TOMOIHUTEIRHO K Ry).

YACTOTHAS XAPAKTEPUCTUKA YCU-
JINTEJIA. Bedxkuil ycunuTenb HM3KOM YacTOTEHI
MpenHa3HadyeH IS yCWJIeHHd KojieOaHWid He Ka-
KOW-HUOYIb OJHOW OTpEeAeNEHHON YacTOTHI, a
BCEX YacTOT, JIeXAlUX B Ipeaeiax auana3oHa
3BYKOBBIX KojeOanuii. [loaToMy, n3ydast kauecTna
YCHIIUTEINS, HEOOXOIMMO HE TOJBKO OMpPEAeIUTH,
KaKoe YCHJICHHUE OH MOXET JIaTh IPU ONpPeAeIEH-
HOW 4acTOTe, HO U BBISICHUTH TaKXKe, KaK 3aBUCHT
BEJIMYMHA 3TOTO YCUJICHHUS OT YaCTOTHI yCHUIIMBAe-
MBIX KOJIeOaHHi.

Ecnu momBOaUTE K YCHIUTENIO HAIPSHKCHUS
BIIOJIHE OIPEACICHHON aMIUTMTYNbl, HO pa3HOM
YacTOTHl M OJTHOBPEMEHHO M3MEPATH T€ HarpsKe-
HUS, KOTOpbhle AaéT YCWIHTENh HA BBIXOJE, TO
MOXKHO OIPENIEUTh KOAPPUIIMESHT YCUICHHUS, Ja-
BaeMbIil IaHHBIM YCUJIUTEJIEM TMPU TOW WU JpY-
TOi 9acTOTe YCHIIMBAEMBIX KojieOanuii. Pe3ynbTa-
ThI 3TUX U3MEPESHUN MOXKHO M300pa3uTh rpaduue-
CKH, OTKJIaJIBIBasi IO TOPH3OHTAIBHON OCH YacTo-
THI YCHJIMBAEMBIX KOJICOAHUH, a TI0 BEPTHKATHHON
— yCHUJICHHE, JJaBaeMOE YCHJIMTENIEM Ha 3THX Yac-
ToTax. B pe3ynbrare MOIy4YNM Tak Ha3BIBAEMYIO
YaCTOTHYIO XapaKTEPUCTHUKY YCHIIUTEINS, IO KOTO-
PO MOXKHO CYIUTh O PABHOMEPHOCTH YCUJICHHS
MIpH pa3HbIX YacToTax. [IpumepHas yacToTHas xa-
paKkTepHUCTUKA YCHIINTENS] HU3KOH YacTOTHI MpH-
BeJicHa Ha ¢ur. 4.
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Ot ycunuTens, MpeAHa3HauYeHHOTO IJIs yCHIIe-
HUS TIETION TOJIO0CH 9acTOT, TpeOyeTcs, YTOOBI OH
MPUMEPHO OJMHAKOBO YCWJIMBAJ KOJEOaHHUS BCEX
4acTOT, JSKAIIUX B 3TOH MMoJIoce. DTO 3HAYUT, YTO
YaCTOTHASI XapaKTEPUCTUKA XOPOIIETO YCHIIUTEIS
JIOJDKHA MMETh BUJI NPSIMOM WJIM TMOYTH MPSMOU
TOPU30OHTAJIBHON JIMHUU. B mpoTHBHOM cCiydae
ycunuTenb Oyaer paboTaTth HEYIOBICTBOPHUTEIIb-
HOo. HenpsiMONMHENHOCTh YaCTOTHOW XapaKTepH-
CTUKHU CBHUJCTEILCTBYET O TOM, YTO 3BYKH Pa3HOU
YacTOTHl YCWJIMBAIOTCS HEPaBHOMEPHO, T. €. UYTO
YCUIIUTENb MCKaXKaeT nepenavy. Mckaxenwus, mo-
Jy4aronyecss u3-3a HEPaBHOMEPHOCTH YCHIICHUS
Ha pa3HBIX YacTOTaX, HOCSAT Ha3BaHHUE YaCTOTHBIX
nckakeHni. CienoBaTensHo, YCHINTEIh HHU3KOMN
YaCTOThl C HEMPSIMOJIMHEWHON YacCTOTHOM Xapak-
TEPUCTUKONW BHOCUT B Tiepefady YacTOTHBIC WC-
Ka)KeHUS.

KoneuHo, Henp3s MOCTPOUTH YCHIUTENh, KO-
TOpBIA 00saman Obl aOCONIOTHO MPSMOJIUHEHHOM
YaCTOTHOW XapaKTEPUCTUKOM, TaK KaK BIHSHHC
Mapa3uTHBIX €MKOCTEH MEXIY OTAECIbHBIMHU 3Jie-
MEHTaMH CXEMBI CKAa3bIBACTCS TEM CHJIbHEE, YeM
0O0JIbIIIe YacTOTAa YCHIIMBAEMBIX KoyieOanwmii. Ecin
CUNTATh, YTO BENIWYMHA ITHX MApPa3UTHBIX EMKO-
CTe COCTaBIsIET HECKOJBKO MAECATKOB MHKO(da-
pax, To 3TH EMKOCTH OyIyT MpPEICTaBISTH IS
CPEeIHUX YAaCTOT 3BYKOBOTO JHMAara3oHa CPaBHH-
TEIHHO OOJNBIINE COMPOTHBJICHHSA, TOpPsSIAKa He-
CKOJIBKMX MWJIJIHOHOB OM, U CJICJIOBATEIbHO, OHU
He OyIyT CKOJBKO-HUOYIh 3aMETHO IIOHHXKATh
kod(purmenT ycunenus. OmHako I HanOosee
BBICOKMX YacTOT 3BYKOBOTO [Haria30Ha COTMPO-
TUBJICHHUE 3TUX MAapa3UTHBIX EMKOCTEU MMOHIKALT-
Csl y)Ke O COTEH THICSY OM U, CJeIOBaTeNbHO,
MOJKET OKa3aThCs OJHOTO MOPSAKA CO 3HAYCHHEM
COTIPOTUBJICHHUN, PUMEHSICMBIX OOBIYHO B aHOJ-
HBIX Temsx ycwintens. [loaTroMy ycunurenb HU3-
KOW 9acTOTHI Ha COMPOTHUBICHUSAX B O0JACTH BBI-
COKHMX YacTOT UMEET CIaJalolyl0 YaCTOTHYIO Xa-
PaKTEPUCTHKY («3aBaJ» HA BBICOKHX YacTOTaX).

C npyrod CTOpOHBI, TPH YCHWJICHHH CaMBIX
HU3KHX YacTOT 3BYKOBOTO JHara3oHa HAayMHAeT
3aMETHO CKa3bIBaThCS BIIMSHUE COIPOTUBICHUS
MepexoqHON EMKOCTH, KOTOPOE CTAHOBUTCS CpaB-
HUTENbHO OOJBIIMM JUI TaKWX HHU3KUX YacTOT.
[MoaToMy Ha OYE€Hb HU3KHX YaCTOTaX YCHIIUTEINb
Ha COINPOTHUBJICHUAX AT TOXKE MaJloe YCUJICHHE
(«3aBay» Ha HU3KHX 9aCTOTaX).

Wrak, Hanbonee BBHICOKHE M HHU3KUE YacCTOTHI
3BYKOBOTO JMara3oHa OYyIyT yCHJIUBAThCS CpPaB-
HUTEIBHO MaJjo, B CPETHEH e 4acTh 3BYKOBOTO
nIrarnazoHa KoixeOaHHus BCEX YacTOT OYAyT yCHIIU-
BaThCS MPUMEPHO B OJMHAKOBOU CTEIICHH.

YcTpaHeHHe YaCTOTHBIX HMCKaXCHH, KOTOPBIC
BO3HUKAIOT BCIICACTBHE HEPABHOMEPHOTO YCHIIE-
HUS KOJIGOAHUN Pa3IMYHBIX YacTOT, JTOCTHTACTCS
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B YCHJIUTEJIE HU3KOM YacTOTHI Ha COMPOTHBICHHUIX
MPOCTBIMU CPEACTBAMH — TPABUIHHBIM BBIOOPOM
AIIEKTPUYECKUX BEIUYMH JeTajlell CXeMBl U pa-
IUOHAJIBHBIM €€ BhIITONTHEHHEM. Bo Bcex ke apy-
FUX TUIAX YCWINATEIEH HHU3KOM 4acCTOTBHI TOCTHI-
HYTb COBEPIIEHHO PaBHOMEPHOTO YCHJIEHHS BCEX
4acToT 4pe3BhIYaiftHo TpyaHo. [loaTomy mo cpas-
HEHUIO CO BCEMHU [PYTHMMH BHAAMHU YCHIINTENEH
YCHIIUTENb HU3KON YacTOTHI HA COMPOTHBIICHUSX
MO TPaBy MOXKET CUUTATHCH «HEUCKAKAIOIINM
ycunurenem». B 3ToMm 3akiiodaeTcss OCHOBHOE
JIOCTOMHCTBO YCHIINTENA Ha compoTuBieHusX. Ho
TAKOM yCcHIMTenb 001aaeT U BechbMa CYIIeCTBEH-
HBIM HEJOCTaTKOM: OH o00JiagaeT HeOOJIBIINM
ycuneaneM. KoaphuimmenT ycuineHus yCHIATENs
HU3KOW 4YacTOTBl Ha CONPOTHUBICHHUIX BCETr/a
MEHBIIE TPOU3BEICHHUA KOAPPHUINEHTOB YyCHIIe-
HHUSI BCEX NMPUMEHEHHBIX B HEM Jlamil. Mexay TeM,
YCHIIUTENb Ha TpaHchopMaTropax MOXKET HUMETh
KO3(QQHULINEHT YCHIICHHS], MPEBBILIAIOMNNA KOd(-
(UIHMEHT yCUJICHUS TPUMEHSIEMOH JIaMIIbI.

TPAHCO®OPMATOPHBIM ~ YCUJIMTEJIb.
Cxema TpaHc(opMaTOpHOTO yCHIIUTENS TOKa3aHa
Ha ¢ur. 5. [lepsuunas odmoTka | Tpancpopmaro-
pa HU3KOW YacTOThl 7p BKJIIOUYEHA B aHOIHYIO
LIeMb JIaMITbl J/ B Ka4eCcTBE Harpy304HOTO COMPO-
TUBJICHUS, a HA BTOPUYHOH ero oOMoTke Il moiry-
YaeTcsl yCUJICHHOE IepeMEHHOe HaIPsKeHHE, KO-
TOpPOE CIEAYET CYUTATH BHIXOAHBIM HANPSHKEHHEM
JAHHOM CTyIEHHU.

/1
Tp
Q 3
§2 Uex I USbIX§

@ur. 5. Cxema TpaHChOPMaTOPHOro YCUIUTENS.

Ecnu sto HanpsbkeHue mopa€rcd Ha CIeAyro-
IIYI0 CTYNEHb YCWIEHHS, TO TpaHcopmaTtop 1p
Ha3bIBAIOT MEXIYJIaMIIOBBIM, TaK KaK OH CBS3BI-
BaeT MPEABIAYIIYIO JIAMITY C TTOCIEAYIOIIEH; ecin
XKe TpaHCQOPMATOPHBIA YCHIUTENh SBISICTCS
OKOHEYHOH CTYIIEHBIO, TO TpaHC(OpPMATOp Ha3bI-
BalOT BBIXOAHBIM W K €ro BTOPHYHOW OOMOTKE
MOJIKITIOYAIOT TeJIS(OH MM TPOMKOTOBOPUTEIb.

B ycunurensix mpuMeHSIOTCS MEXTyJIaMIIOBBIC
TpaHc(hOpMaTOPBl C OTHOIICHUEM YHCJIA BUTKOB
MIePBUYHON OOMOTKH K YHCIY BHTKOB BTOPHYHOM
oomotku oT 1 : 110 1 : 4.Yncno BUTKOB MepBHUY-
HOM OOMOTKHM OBIBaCT PaBHO HECKOIBKHUM THICS-
gam (ot 2 000m0 5 000).ITepBrunast 0OMOTKa 00-
JIaaeT MaJBIM COMPOTHUBIICHUEM JIJISI TIOCTOSIHHO-
ro TOKa, U TO3TOMY MOXKHO CUUTaTh, YTO HAIPs-
JKEHHE€ Ha aHOoJle JIaMITbl PABHO HAINPSHKEHUIO
aQHOJTHOU OaTapeH.



I'maBHBIM JOCTOMHCTBOM TpaHC(HOPMATOPHOTO
YCHJIUTENS SIBISCTCS  BBICOKUH  Koadduiment
YCHUIJICHUSI CTYNCHH, KOTOPBIA MOXET OBITh JIaxe
Oonbine kod(hGUIIMeHTa YCUIICHUS |l JIaMIIbI, YTO
HEBO3MOXKHO B APYTUX THUMAX YCHJIHTENEH. DTO
OOBSICHSIETCA TEM, YTO MEPEMEHHOE HaIPsLKEHUE
MOBBINIACTCS HE TOJIBKO 3a CYET YCHIIMTEIBHBIX
CBOWCTB JIaMITbl, HO H CaMHM TPaHC(HOPMATOPOM,
€CJIM OH NOBBIIIAOLIUI.

JpyruM mpeuMyIecTBOM TpaHchOpMaTOPHOH
CTYNIEHU YCWICHHUsS CJEIyeT CUUTaTh TO, YTO B
CXeMe OTCYTCTBYET IEepPEeXOIHOW KOHIEHCaTop, B
KOTOPOM MOXET OBITH yTeuka. XOpoIlas W30JIs-
WS TIETH YIPABIISIONIEH CETKH KaXKIOU JIaMIIbI OT
AQHOJIHOM IIETH TPEIBIAYIICH JIaMITBl 00ecTieIrBa-
€TCSl TeM, YTO OOMOTKH TpaHc(opMaTopa HamEx-
HO M30JIMPOBAHEI IPYT OT JPYyTa.

Me:xmynaMoBeiii TpaHcdopmarop ¢ Ko3ddu-
nueHToM tpaHnchopmaruu 1 : 1, He marommii 1mo-
BBIICHUSL HANPSDKCHUs, WHOTJA TIPUMEHSICTCS
TOJIBKO JIJIi TOTO, YTOOBI INEpenaTh MEPEMEHHOES
HamnpspKEeHUE K CIIeMyIoIel CTyIIeH! U Mperoxpa-
HUTbH MOCJICTHIOIO OT TTOCTOSIHHOTO HATPSKCHUS.

HenocratkoM TpaHchOpMaTOPHOTO yCHIUTEIS
SIBIIIETCSL TO, YTO OH cO37a€T OOINBIINE HCKaXKe-
HUS, Y€M YCHIINTENb Ha COMPOTUBIICHUSAX.

1
BrixonHas crynespb

CrymeHn npeaBapuTeIbHOTO YCHUIICHUS BCETIA
paboTaroT Ha cieayromlyto cryneHb. Co3naBae-
MbI€ MMHU HANpPSKEHHS MOAAIOTCA HA CETKY Clle-
JIYIOILEH JIaMIIBI JJ1s1 yOpaBJieHUs: €€ aHOAHBIM TO-
KOM. JIJIsT 3TOTr0 HYXHBI JOCTATOYHO OOJIBITHE Ha-
MPSDKEHUS, HO He TpeOyeTcs CKOJIBKO-HUOYh
3HAYUTENHHON MolHOCTU. [loaToMy 3agava npes-
BApUTEIBHBIX CTYNECHEH 3aKII0YaeTCs B YCUICHUU
HamnpsDKEHUs, T. €. B TOM, YTOOBI Ha BBIXOJC YCH-
JUTENs TONYYUTh BO3MOXKHO OOJIbIliee HampspKe-
Hue. [ 3TOro B aHOAHBIX MENSX MPUMEHSIOT
COTIPOTHUBJICHUS (AKTHBHBIC WU HHIYKTHBHBIC),
BEJIMUMHA KOTOPHIX MO KpalHEeW Mepe B HECKOJIb-
KO pa3 MpeBOCXOIUT BHYTPEHHEE COMPOTHBIICHHE
JUTSL TPUOJIOB.

OpnHako He Bcerja 3ajiaya yCUIUTENs CBOJIUTCS
K TOMY, YTOOBI TIOJYYHUTh Ha BBIXOZE MAaKCHMallb-
HOE HampsbkeHue. B ToM ciyuae, korja jiammna siB-
JIIeTCA OKOHEYHOH U B €€ aHOJHYIO 1Ieb BKIIOUEH
TenaeOH I TPOMKOTOBOPHUTEND, 3a/1a4a yCHITH-
TeJsl OKa3bIBAETCS HECKOJIBbKO MHOW. OH NOIKEeH
BBIJICIUTEL BO BHEITHEH Ienu (Hampumep, TPOMKO-
TrOBOpHUTENC) HE HAWOOJBIINEG HAMPSIKCHUSA, a
HauOOJBIIYI0 MOIIHOCTh, TaK Kak TPOMKOCTb

' C. Kun. A3byka pamuorexHuku (MaccoBas pa-
nrooubaroreka), locaneprousmar, 1949,
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3ByKa 3aBUCUT, B KOHEYHOM CY€TE, OT TOW MOIL-
HOCTH, KOTOpasi MOABOIAUTCA K TPOMKOTOBOpPHUTE-
0. JI7s HaWydImero BBIMOJHEHUS 3TOH 3ajauu
Halle TPEeXKHEe YCIOoBHE (BHEIIHEE CONPOTHBIIC-
HHE 3HAYUTEIBHO OOJbIIE BHYTPEHHETO) YiKe
OKa)KETCSl HEBEPHBIM.

IMogpoOHoe paccMOTpeHHEe 3TOro Bompoca Mo-
Ka3bIBAa€T, YTO HAMOOJBIIAsT MOITHOCTh, KOTOPAas
MOXKET OBITh MOJy4YeHa MNPH JOCTATOYHO MAJbIX
WUCKKCHUIX, TaK Ha3blBaeMas HEUCKaXKEHHAS
MOIITHOCTb, BBIACTHUTCS BO BHEUIHEH IIETTH COBCEM
MIpH UHBIX YCIOBHSIX, @ IMEHHO, KOTJIa COMPOTHB-
JICHWE BHEIIHEH Harpy3kd IEepPeMEHHOMY TOKY
€CTh BEJIMYWHA TAKOTO K€ TOpPs/Ka, KaK BHYTPCH-
Hee COMPOTHUBICHUE JIAMIIBI.

Takum o6pazoM, TenedoH WM TPOMKOTOBOPH-
TeNb J0JDKEH 00JagaTh 10CTaTOYHO OOJIBLIMM CO-
npotuBiieHrneM. OOMOTKA AJIEKTPOMAarHuTa TPoM-
KOTOBOpHTENS WINW TeleoHa [OHKHA WMETh
OONBIIOE YHCIO BHUTKOB, — TPOMKOT'OBOPHUTEND
WM Tene(oH TOIKHBI OBITh <BBICOKOOMHBIMI.

B «HM3KOOMHOM» TeneOHEe MM IPOMKOTOBO-
puTese, UMEIOIIEeM Malo BUTKOB B OOMOTKE 3JI€K-
TpOMarHuTa W BKJIIOUYEHHOM HENOCPEICTBEHHO B
AQHOJHYIO IIETIb JIAMIIBI, OYZeT BBIACIATHCS OYEHBb
HEe3HAYUTEIbHAS MOIIHOCTh (BCICICTBHE HECOOT-
BETCTBHUS JPYT APYTY COMPOTUBIEHUI TPOMKOTO-
BOPHUTENS U JIAMIIBI), U TPOMKOTOBOPHUTENH OyaeT
pabotaTh mioxo. Takue HHU3KOOMHBIE TPOMKOTO-
BOPUTENHM CIEAyeT BKJIIOYAaTh B aHOAHYIO LEMb
OKOHEYHOH JIaMIIbl HE HEMOCPEACTBEHHO, a Yepes3
BBIXOJHOH TpaHc(HOpMAaTOp, UMEIOIIMA OOJbIIOe
YHCIIO BUTKOB B NMEPBUYHON OOMOTKE W MaJoe BO
BTOpUYHOH. Takoi TpaHcopmaTop sSBISETCS IS
OKOHEYHOM JNlaMIbl MOJIXOJSIIEH Harpy3kou, Tak
KaK CO CTOPOHBI MEPBUYHOW OOMOTKH €T0 COMpO-
TUBJICHUE JIOCTATOYHO BEJHMKO, a BTOpUYHAs 00-
MOTKa C MaJIbIM YHCJIOM BUTKOB O0JIaJlacT MaJIbIM
BHYTPEHHUM CONPOTHBIIEHHEM, YTO KaK pa3 BBI-
TOAHO J1s1 pabOThl HA HU3KOOMHBIM IPOMKOTOBO-
PUTEIT.

Bce HM3KOOMHBIE TPOMKOTOBOPHUTENN HE3aBH-
CHUMO OT MX TUNa (IJIEKTPOMArHUTHbBIC, AUHAMH-
YeCKUE M T. J.) AOJDKHBI BKIFOUAThCS HE HEMO-
CPEICTBEHHO B aHOJHYIO LIEMTb OKOHEYHOM JIAMITBI,
a depe3 TOHIKAIOMWKA BBIXOTHON TpaHchopma-
TOp. UTOOBI MOKHO OBLIO HAMBBITOAHEHIINUM 00-
pasoM mono0paTh BHYTPEHHEE CONPOTHUBIICHHE
BTOPUYHON OOMOTKH BBIXOAHOTO TpaHC(hOpMAaTO-
pa K CONPOTHBIICHHIO TPOMKOTOBOPUTENS (B CITy-
Yae TMPUMEHCHHS Pa3JIUYHBIX THUIIOB TPOMKOTOBO-
puTeneit), BTopuuHas 00MOTKa BBIXOJJHOTO TPaHC-
(hopmaTopa JacTo AenaeTcs CEKIIMOHUPOBAHHOM.

BbICOKOOMHBIE TPOMKOTOBOPHUTENN XOTA U
MOKHO C TOYKHM 3PEHUS BBIACICHHS HauOOJbIICH
SHEPTUH BKJIIOYATh HETIOCPEICTBEHHO B aHOIHYIO
LeNb OKOHEYHOW JIaMIIbl, HO YacTo 3TO ObIBaeT



Helenecoo0pa3Ho mo apyroi mpuamue. [Ipu He-
MOCPEACTBEHHOM BKJIIOYEHHUH T'POMKOTOBOPHUTEIS
B aHOJHYIO IICTh Yepe3 OOMOTKY T'POMKOTOBOPH-
Telsl MPOXOAUT BECh MOCTOSHHBIM aHOJHBIN TOK
JIaMITbI, KOTOPBIM HarpeBaeT OOMOTKY, CO3IaéT
N00aBOYHOE TOAMArHUYMBaHWE W T. A. Mexny
TeM JUIsi pPabOTHl TPOMKOTOBOPHUTENS 3TOT MOCTO-
SIHHBI aHOJHBIM TOK COBCEM HE HYXEH, TaK KaK
TPOMKOTOBOPHUTENh TMPHUBOAUTCA B JeicTBHE
TOJBKO TIEPEMEHHOM COCTaBIAIONICH aHOMHOIO
Toka. UTOOBI HE meperpykath TPOMKOTOBOPHTEIb
MTOCTOSTHHBIM TOKOM, JJISl BKJIFOUEHHUSI BBICOKOOM-
HBIX TPOMKOTOBOPHUTENECH HMHOTNIa TaKXKe MOJb3Y-
IOTCS BBIXOJHBIM TPaHC(HOPMATOPOM, HO B ITOM
ciydae TpaHchopMaTop UMeeT MPUMEPHO OIHA-
KOBOE YMCJIO BUTKOB B MEPBUYHON U BTOPUYHOU
00MOTKaX.

BwmecTo BRIXOIHOTO TpaHChopMaTopa I TOH
KE IeNd TPUMEHSeTCS TaK Ha3bIBaeMBIH Ipoc-
cenbHbIl BhIXON (ur. 1). OOMOTKa TPOMKOTOBO-
putens [ p BKIIOYAETCS B aHOAHYIO LEMb JaMIIbl
yepe3 KoHaeHcaTop C, KOTOPBIA HEe MPOITyCKaeT B
00OMOTKY TIOCTOSTHHOW COCTABIISIOIICH aHOIHOTO
Toka. UTOOBI CO3/1aTh MyTh JJSl TIOCTOSSHHOU CO-
CTaBJISIONIEH aHOAHOrO TOKa (0e3 4ero yamma He
Morya OBl paboTaTh), BKIIFOYAETCH APOCCETh HU3-
Koi vactoTel /Jp. NUHAYKTUBHOE COMPOTUBICHUE
3TOTO JIPOCCEIS TOJKHO OBITh JOCTATOYHO BEIH-
KO, 4TOOBI B HEr0 HE OTBETBISUINCH CKOJBKO-
HUOYZb 3aMETHO IEPEMCHHBIC TOKH, MUTAIOIINC
TPOMKOTOBOPHUTENb.

®ur. 1. [lpoccenbHbIv BbIXOL, NPUEMHUKA.

Tak Kak OKOHEYHAs JIaMIIa JIOJDKHA BBIJICIATh B
AQHOJHOMW IENH 3HAYMTENBHYI0 MOITHOCTh, TO OHA
JOJDKHA JOMTyCKaTh BBHICOKHE aHOTHBIC HaTmpsiKe-
HUS W JIaBaTh 3HAYUTEIbHBIC AHOJIHBIC TOKH.
MoIHOCTh, KOTOpast JOJDKHA OBITH TOJIBEACHA OT
WCTOYHUKA aHOJHOTO HAMpPSDKEHUS K OKOHEYHOU
nmammne, nokHa ObiThb B 5—10 pa3z Oosblne Toit
MOIIHOCTH, KOTOPYIO HY>HO BBIJICIUTH B aHOTHOM
LIenH, T. €. KOTOPYIO MOTPedIIsIeT TPOMKOTOBOPH-
TEJb.

B nmaHHBIX 00 OKOHEYHBIX JIAMIIAX MTOMHMO
YKa3aHUil 0 TOW MOIIHOCTH, KOTOpas K JIaMIle MO-
KeT OBITh MOJIBEJICHA, YaCTO YKa3bIBAETCS U Ta He-
WCKaXEHHAsT MOITHOCTh, KOTOPYIO JamIla MOXKET
OTJaTh. DTa MOIITHOCTh BO BCSIKOM CJIy4ae JO0KHA
OBITH HE MEHBINIE TOW, KOTOpas HEoOXommma IIst
HOPMaJTBHOHN paOOTHI TPOMKOTOBOPHUTEIIS.
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Ycewnrenn K 1eTEKTOPHOMY
. 1
NPUEMHUKY

OJHOJIAMITOBBIN YCWJIUTEJIb. Ipun-
[UTHAIbHAS CXeMa OJTHOJIAMIIOBOTO YCHIIMTENS Ha
namne 2K2M (wnmun 2K2M) npusenena Ha ¢wur. 1.
B HéM n0BONBEHO MHOTO JeTanel, 0OJHaKO BCE OHM
COBEpIIIEHHO HEOOXOAWMBI C TOYKH 3PEHHS KO-
HOMHH HUCTOYHHMKOB muTaHus. Conporusienue Ry
MPUCOSAMHACTCS ~ TApPAUICIIbHO  TEIe(OHHBIM
rHE3/1aM MPUEMHUKA U CITYXKUT HArpy3Ko#l juis Je-
tekropa. Konmencarop C; mpemoxpaHseT IeTek-
TOp OT MOMAaJaHUsl Ha HEro MOCTOSHHOIO Hampsi-
JKEHUsI, 00pa3yroIerocss Ha CONMpOoTUBIeHNN R; 3a
CYET TPOXOXKIEHHUS 4Yepe3 HEro aHOJHOTO TOKa.
OTO HampspKeHHE depe3 conpoTuBieHue R, mona-
ércst Ha ceTKy jJammbl. OHO B 3HAUUTENBHOH CTe-
IICHW CHIDKAeT AaHOMHBI TOK, TOTPEeOIsIeMbIit
JIaMITOH.
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dur. 1. Cxema 0gHONaMnoBoro ycumnutensa.

CompotuBnenne R, CIyXuT IS TOHMKEHUS
HanpspKeHUsT Ha 3KpaHHOW ceTke Jammbl. Jlamma
2K2M wnmeet TycTyro 3KpaHHYIO CETKY; TO3TOMY,
€Clii MoJAaTh Ha HeE MOJHOE aHOAHOE HampsiKe-
HUE, KaK 3TO MHOTJA JIeTAeTCs, TO SKPAHHBIA TOK
JIaMTIBI OYJIET CIIUIIKOM BEHK, U Ha €r0 CO3JIaHUe
Oyzaer Oecrone3HO PacXo0BAThCs PHEPTHS aHOJ-
Holt Oarapen. Konperncarop C, sBisieTcs OJIOKH-
POBOYHBIM.

B ycunutene o0s3aTenbHO JOMMKHA OBITH TIPe-
JYCMOTpEHa pEryJrpOBKa HaNpsDKECHUsI Hakaa
nammbl. J[eno B TOM, 4TO Ui TUTaHUS HakKaia
JIaMITbl HEAOCTATOYHO HAIMPSKEHHS OJHOTO CyXO-
ro snemMenrta. [lodToMy NpUXOOUTCS COETUHATH
JIBa DJIEMEHTa TIOCIIEOBATEIbHO. A HaIpPsKCHHE
JIBYX JJIEMEHTOB, OCOOCHHO B TEPBBIN MEPHOJ UX
paspsia, HAMHOTO TIPEBBIIIACT HEOOXOAUMBIC 2 6.
YToObI MOracUTh M3IHIICK HAMpPsHKeHHUs (MepeKat
KpaiiHe BPEICH JUIs JIaMIIbI), IPUXOJUTCS BBOIAUTH
B IICMb HAaKaja JIAMIBI JOMOJHHUTEIEHOE COMPO-
tuBnenue. [lo Mepe m3pacxomoBanus Oatapeu eé
HampspDkeHue OyJieT TmanaTh; CJEeJOBaTENbHO,

5. XutpoB, Ycunurens K IETEKTOPHOMY MPUEM-
HuKy, «Pagno», 1948 Ne 12



JOJDKHA YMEHBIIATHCS W BEIMYWHA JOTIOTHUTEIh-
HOTO COTIPOTHBJICHHS, a 3TO 3HAYHT, YTO COIPO-
TUBJICHHE JIOJDKHO OBITh MEepeMEHHBIM. BennmunHa
€ro MOET U3MCHSATRLCS TUIABHO (Kak 3TO JeIaeTCst
B peocTarax Hakaja) WK CKaukaMu. B ycunurene
o cxeme ¢ur. 1 mocimenoBaTenbHO B ETh HaKaja
MOTYT OBITh BBEJICHHI JIBa conpoTuBicHus Rs n Rg
WM ONHO compoTtuBieHue Rs. Hakonemn, mamma
MOXET IMMUTATHCS HETIOCPEICTBEHHO OT OaTapew.

l'ué3ma [p npenHasHAuYCHBI M BKIFOYCHUS
TPOMKOTOBOPHUTENSL  3JICKTPOMArHUTHOTO — THIIA,
Hanpumep thna «Pexopm». Konnencatop Cs, mo-
Ka3aHHBI TYHKTUPOM, HE BCEI/Ia OKa3bIBacTCA
HY)KHBIM. PainonoOuTens MOMKEH caM yCTaHO-
BUTB, TpeOyercs konnpeHcaTop Cs; WM HeT. Em-
KOCTB 3TOTO KOHJCHCATOpa OOBIYHO JTOJDKHA OBITh
pasna 2 000-5 00G:g.

B opHonmammoBoM ycunmTene HET HEOOXOmH-
MOCTHU UMETh PETYIATOP IPOMKOCTH. Ecnu BcE xe
PaaMONIOOUTENE 3aX04YET €ro MOCTaBHTh, TO 3TO
MOXKHO C/IeTIaTh IO OJHOHN U3 CXEM, IPUBEIEHHBIX
Ha ¢ur. 2.
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@dur. 2. Cxembl perynmpoBKM rPOMKOCTH.
Ycwnurenb CMOHTUPOBAH Ha MIACCH U3 (aHe-
pbl. Pa3Mepsl 1maccu npuBeaeHsl Ha ¢Gur. 3.
10
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@ur. 3. Laccr ogHONaMnoBoro ycunurens.

JlammoBass maHeNBKA YKPEIUISETCS MEXIY
IByMs TutaHKamu. Ha JeBoit OOKOBOHM CTeHKe
CMOHTUPOBaHBI BXOJHbIC THE3A W HA TMPaBOH
CTEeHKEe — THE3Ma g rpoMkoroBopurens. Ha me-
peAHEeH TUIaHKE HAXOJATCS TPY THE3/1a JJIS BKIIFO-
YeHMS INTENCEIsl HaKalla JJaMIlbl. B 3aBucuMocTH
OT TOTO, B KAKO€ THE3/I0 BCTABISETCS IITETICEIh, B
[IeNb HaKajla BBOJUTCS TO WJIM WHOE CONPOTHUBIIE-
Hue. [l BBIKIIOYCHHS YCHIIUTENS INTEICEIb
BCTABIIAETCA B UETBEPTOE (CaMoe IpaBoe) OTBEP-
CTHE, B KOTOpOM HeT rHe3za. [lutanue k ycuiure-
JIFO TIOJIBOJTUTCS TIPY TTOMOIIH YETHIPEXTTPOBOIHO-
ro HIHypa.
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Hukaxoro HanaxuBaHUs yCUIUTENs HE TPeOy-
eT. Ilpy mepBOM BKITIOYEHHH PEKOMEHIIyEeTCS CHa-
Yajia MPUCOSAUHUThL 0aTapero Hakaia U yOeauTh-
Csl, UYTO HUThH JIAMITBI HAKAJIMBAETCS, a 3aTEM YiKe
MIPUCOCIUHATE AHOMHYIO OaTapero. DTO TMpeno-
XpaHUT JIaMITy OT TIOPYH B CIIy4ae OIIHNOKH B MOH-
Taxe.

[lepen Tem Kak COEIMHUTH YCUIIUTENH C JIETEK-
TOPHBIM NPUEMHUKOM, HaJ0 MOCMOTPETh, Kakoi
KOHJICHCATOP TIPUTIASH MapaJICIIbHO TeIe(OHHBIM
ruézgaM npuéMmuHuka. Eciaum EMKOCTH 3TOro KOH-
nencaropa 6osbiire 1 000ng, To ero HEOOXOIUMO
3aMEHUTh KOHIEHCATOPOM EMKOCTBIO  OKOJIO
500n¢. 3arem TenedoHHbIE T'HE3NA TPUEMHUKA
COEIUHSIOTCS C BXOJHBIMU THE3TAMH YCHIIUTEINS,
Kak ToKazaHo Ha ¢ur. 4, npuuéM TO THE3MIO MpHU-
E€MHHKa, KOTOPOE COEIMHEHO C AETEKTOPOM, IMOJ-
KIIFOYaeTCs K CETOYHOMY THE3AY YCHUIIUTEIN.

i

500

®ur. 4. MNMpucoeanHeHne yeunutTens K NPUEMHUKY.

Jlis muTaHua ycunauTens TpedyeTcs oaHa Oa-
tapes tuna BAC-60 u aBa snemenra Tmma 3C.
DJIEeMEHTHI COCTUHSIOTCS MEXIYy COO0H Imocieno-
BaTenbHO. B Havame paboTHl B IleMb Hakana
JIOJDKHBI OBITh BKIIIOUEHBI 002 TOTIOTHHUTEIBHBIX
comporuBiaenus Rs u Rs (pur. 1). ITocme Toro xax
Oarapesi HECKOJBKO pa3psIWTCs, MEPEXOAiT Ha
OIHO compoTuBieHHe Rs, a 3aTeM BBIKIIOUYAIOT U
ero. Kora u B 3TOM cilydyae TpOMKOCTh IpUEMa
HayHET ocnabeBaTh, K JABYM JJIEMEHTaM IpHCOe-
JOUHSETCS MOCIe0BaTeIbHO TPETUH, CBEXKUH dI1e-
MEHT H OTISITh BKJIFOUAIOTCS 00a CONPOTHBIICHUS.

Yceunmutenb moTpedisieT OT aHOMHOM OaTapew
ToK okosio 1,5 ma. [Ins xopoieit paboTsl ycunu-
TeJS HYXKHO, YTOOBI JETCKTOPHBIN MPUEMHUK Jia-
BaJI IOBOJIbHO I'POMKHI MpUEM Ha TesiehoH, HHAYC
CHBIIIIMOCTh Ha TPOMKOTOBOPHUTENIh MOXKET OKa-
3aThCs CITA00M.

JIBYXJIAMITOBBIA YCUJIUTEJIb. [{Byx-
JIAMTIOBBIN YCHIIUTENIb UMEET DSl HMPEeUMYIIECTB
nepen oJaHoNIaMIoBbIM. OH MaéT XOpOIUH TPOM-
KOTOBOPSIIUN mpuéM Jaxke mpu ciaboii pabore
JIETeKTOpHOro npuéMHuka. Kpome toro, ormamaet
HEOOXOIMMOCTh B CAMOM JETEKTOpE C €ro Heyc-
ToiunBOM Toukoi. Ho, ¢ npyroi cTOpoHEI, ABYX-
JIAMITOBBIN yCHIIUTEIh O0Jiee CIIOKEH M TOTPeOIIs-
eT BIBOE OOJIBIIHI TOK HaKasa.



[MpuHTMnuaneHas cxema TaKoro YCHINTENs
m3o0pakeHa Ha ¢ur. 5.
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®ur. 5. Cxema gByxnamnoBOro yCUnuTens.

ITepBas nammna JI; CIy>XUT CETOYHBIM JIE€TEKTO-
powm, a Bropas JI, — ycunurenem. Konnencarop C;
U conpoTtuBiicHUe Ry HEOOXOAMMEI I CETOYHOTO
nerektupoBanus. ComporuBieHue R, sBisieTcs
aHONHOM Harpy3kod. DyHKIMHU OCTABHBIX JETa-
JIeH Takue ke, Kak B CXEME OJJHOJIaMIIOBOTO YCH-
nurtend. Mexay nepBoil 1 BTOpO# JlaMraMu Haxo-
JIMTCSI PETYJISATOP IPOMKOCTH (TIEPEMEHHOE COTPO-
TuBNeHUE Ry).

Jia perynmpoBKHM Hakaia B YCHIJIATENE IIO-
craBieH peocrar. OH, KOHEYHO, MOXKET OBIThH 3a-
MEHEH MOCTOSIHHBIMH COTIPOTUBJICHUSMU, KaK 3TO
CIENaHO B OJHOJAMIIOBOM yCHIUTeNe. TOJNBKO B
3TOM CJIy4ae COMPOTHUBICHHUS [OJDKHBI HMETh
BJIBOC MCHBIIYIO BEIWYHHY, T. €. JOJDKHBI OBITh
o 4 om.

Crioco6 TpuCcOeTMHEHUS YCUIUTENS K TPUEM-
HUKY T0Ka3aH Ha ¢ur. 6.3 npuéMuuKa BIHIMA-
€TCsI ICTEKTOp U TO JETEKTOPHOE THE310, KOTOPOE
COEIMHEHO C KAaTYIIKOW, MOJKII0YAeTCs K CeTOY-
HOMY THe3[y ycunurens. Bropoe rHe3no ycuim-
TENS COENUHSIETCS] C THE3[0M <3BEeMJIS» MPUEMHH-
Ka.
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®ur. 6. MNMpucoegnHeHne ABYXNamMnoBOro
YCUIUTENS K MPUEMHUKY.

Pa3meps! maccu ycunurens qaHsl Ha Gur. 7.

[Mutaercst ycunauTenb Tak ke, Kak ¥ OXHOJaM-
MoBbIH, oT oxHoil Garapen BAC-60 u nByx sime-
MeHToB 3C. OHAKO IpHU JIBYX JaMIax BHITOIHEE
NPUMEHHUTh Uil Hakajda TPH IOCIeHOBAaTEIBHO
BKITIOYEHHBIX 2JIEMEHTA, a JIAMIIBl COEIUHHUTD M0-

clleI0BaTeIbHO, KaK Moka3aHo Ha ¢ur. 5. B aTom
CIydae MOXHO 3HAYUTEIHHO YBEIMYUTH CPOK
neiicTBus OaTapeu.
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dur. 7. Waccw AByxNaMnoBoro ycunmTersi.

[ToMmuMo rpoMKoroBopsiero mnpuéma Bcex
CTaHIIMM, KOTOpBIE CIHBIIIHBI Ha JIE€TEKTOPHBIN
NpUEMHUK, JBYXJIAMIIOBBIA YCWIHMTENIb MOXET
JIaTh NpUEM ellé HECKOJBKO HOBBIX CTaHIUN Ha
TeJae(OoH U, YTO caMOe TJIaBHOE, 3TOT MPUEM OyIeT
YCTOWYMB, OH HE OyJIeT 3aBHCETh OT «KAIPHU30B»
JETEKTOpA.

Maket 1t IeMOHCTpAIuU
paboTHI yCHITHTES

JleMoHCTparnuio paboThl yCUIUTENS JIydIle
BCEro MPOBOAUTH C Pa3BEPHYTHIM MOHTAKOM €TO.
Jns aTOro mpennaraeTcs onucaHue JEHCTBYIOIIE-
r0 MaKeTa «yCHUJIUTEIh HU3KOW JacTOTHI».

st nefcTBYIOIIEro MakeTa B3ATa TUIOBAs pa-
TUOTIOONTEhCKAsT CXeMa CpEelIHEH CII0KHOCTH,
MPEICTABISIOMAsl ABYXJIAMIIOBBIH YCHIIUTENb C
yHUBepcanbHbiM nuTanueMm (¢ur. 1). IlepBas ero
CTYTCHb UMEET CMEHHYIO aHOJHYIO HAarpys3ky (co-
NPOTHUBIICHUE, IPOCCENb), @ BBIXOJHASI CTYICHb —
TpancopmaropHas. Takum o0Opa3oM, MakeT Io-
3BOJIICT JIEMOHCTPUPOBATH TPU OCHOBHBIX THIIA
YCUJIIUTENIEH HU3KOW 4acTOTHI.

: 32
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Qur. 1. MpuHuMnNmnansHasa cxema
yCUnuTens H. Y. Ans passBépHyTOro MOHTaxa.

B cxeme mMeroTcsi perynsTopsl TPOMKOCTH U
TOHA.

'B.K. Jlabytun, Harnsaouele mocobust mo paamo-
texuuke (MaccoBas pagnooubinoreka), ['ocoHeprous-
nat, 1949.



Bo3MOXXHOCTh IeMOHCTpanuu padOTHl YCHIIH-
TEJsl 10 3BEHBSAM OOecTieueHa BBEJEHHEM B HETO
KOHTpoJbHBIX THE3N K; — Ks. BecnomoraTenbHbie
IETMH MPUBEACHBI K CAMOMY MPOCTOMY BHIY (BBI-
MPSIMATEh OJHOTONYIIEPUOAHBIN 0€3 CHIIOBOTO
TpaHchopMmaropa, pa3Bs3Ka B aHOJHOW IIETH Iep-
BOM CTymeHH OTcyTcTByeT). Takas cxema mpen-
CTaBIIIET WHTEpPEC C TOYKH 3PEHHUS DPaTUO-
JMOOUTENBCKON TPAaKTUKH M B TO K€ BpPEeMs J0-
BOJIBHO MPOCTa B YCBOCHUHU IMPU MEPBOM 3HAKOM-
CTBE C HEH Ha TEOPETUUECKUX 3aHATUSIX.

KoHCTpyKTHBHOE BBITIONTHEHHE M XYHOXKECT-
BEHHOEC O(OpPMIICHHE MOHTa)xka MakKeTa Ompese-
JIAIOT JNETKOCTh UYTCHUSI €r0 CXEMBbl. YCHJIUTEINb
HHU3KOM 4YacTOThl CMOHTHPOBaH Ha CTaHAapTHOU
CTOMKE B COUYETAaHWUHU C HAPUCOBAHHOW Ha IMaHENIH
NpUHIUOHANBHOU cxemoi. [locmenusis BbIMOJHE-
Ha B Pa3HBIX IBETaX, OTYETIMBO BBIICIISIONINX
LEeNd C pasIUYHbIMH HampspkeHusaMd. CBeTiio-
KOPUYHEBBIM IIBETOM O0O3HAYCHBI MPOBOJIA C TIe-
PEMECHHBIM HANpPsHKCHUEM CETH W IIeTH HaKaja;
KpacHBIM — MPOBOJIA TIIIOCA BBHICOKOTO HAIpsiKe-
HUSl, BKJIFOYAS [[EMH SKPAHHBIX CETOK; TOMYOBIM —
IENMU C HAmpsOKEHUEM 3BYKOBOM 4acTOThL. Ué&p-
HBI I[BET MCIIOIB30BAH MJIsI TPOBOOB, HECYIIHX
MHHYC BBICOKOTO HAIPsDKEHUS, U IeTel CETOYHO-
ro cMmenieHus. Tem xe IBETOM clieJaHbl CXeMaTu-
yeckue o0o3HaueHus netaneit. IIpoBoma, Haxo-
ISIIAecs OIHOBPEMEHHO IMOJ pPa3NWYHBIMH Ha-
MPSDKEHUSMU, BBIITOJIHEHBI YEPEIYIONUMUCS TIBE-
TaMd COOTBETCTBYIOIIMX HampshkeHuid. Hampu-
Mep, aHOJHBIE TPOBOJA — TONyO0OH C KPaCHBIM.
310ynoTpeOIATh KOJIMIECTBOM IIBETOB HE CICHY-
€T, TaK KaK MPHU STOM CXeMa TepsIeT HarIsTHOCTb.
TonmuHua CXeMHBIX JIMHUA 5 mm U1 OCHOBHBIX
nerne ycuiuTeNs U 3 mm JUIS BCIOMOTaTeIbHBIX
nernel (BBIMPSIMUTENh, [EMM HaKajga JaMil, Ienn
KOHTPOJIbHBIX THE3).

JleTanu yKpemsieHBl pSIOM C UX CXeMaThude-
ckuMu o0o3HaueHUusIMH. COCAMHUTENBHBIC TPO-
BOJAa CKpBITHI MMO3adu TaHenu. YacTh aeranci
MOJKIIFOYEHa C TIOMOINBI0 THOKUX MPOBOJHUYKOB
M 32XUMOB, YTO PacCIIUpseT AEMOHCTPAI[HOHHBIC
BO3MOKHOCTH MaKeTa.

Jnst neMoHCTpaIuu paboThl TIEPBOM CTYIICHH
Ha BXOJl TOJAKIIOYAETCS TpaMMOGOHHBIA 3BYKO-
CHUMATEh, a MPOCITYIIUBAHUE MPOU3BOJIUTCS C
MIOMOIIIbI0 TPOMKOTOBOPHUTENSI, BKIIFOYAEMOI'0 MO~
ouepénno B THE3MA K, K, 1 Ks. [lpu BrimroueHNH
rpoMkoroBoputens B rHé3na Ky u Ks 1eMOHCTpU-
pyroT paboty obeux cryneHewt ycunurens. C HU3-
KOOMHBIM JTWHAMHUKOM B 3TOM CIIydae MOXHO TIO-
Ka3aTh POJIb MOHMKAIOIIETO BBIXOAHOTO TpaHC-
¢dopmaropa.

Ha mpakTudeckux 3aHATHSIX C TIOMOIIBIO 3TOTO
MakeTa MOXHO: 1) MPOM3BOAUTH TPOBEPKY PEXKHU-
Ma JiamIT; 2) 3aMEHSATh OTENbHBIC JETAd HEHC-
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MPaBHBIMHU M TOKAa3bIBaTh, KaK 3TO BIHIET HA pa-
00Ty cxembl; 3) JIEMOHCTPHPOBATH TOPSIOK OThI-
CKaHWS W YCTPaHEHUs HamOOJee XapaKTEPHBIX
HEHCTpaBHOCTEH; 4) TpeHUpPOBATh 00yYaeMBIX B
CaMOCTOSITETHHOM HaxXOXJACHWH W YCTPaHEHUHU
HEUCTIIPaBHOCTEH.

JIByXJIaMIIOBBIN CEIbCKUI
IIPUEMHUK
IMpuémank (pur. 1) mmeer aBe JaMIBI B COO-
paH mo cxeme npsimoro ycunenus (0-V-1) ¢ pery-
TupyeMoi oOpaTtHOW cBs3pio. OH paccuMTaH Ha

IIJIaBHOC MNEPEKPBITUEC NJIMHHOBOJIHOBOI'O U CpEI-
HCBOJIHOBOI'O PpaaMOBCHIATCIBHBIX JHUAIIA30HOB
T2

(2 000 — 2004).
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@ur. 1. MpuHumMnNuansHas cxema NpUEMHIMKA.

CXEMA. IlepBas ctymeHb paboTaeT Kak ce-
TOYHBIA JETEKTOP C IUIAaBHO PETyIHpyeMon 00-
paTHOM CBsI3bI0. AHTEHHA MPUCOCAMHSETCS K Ka-
Tymke 4depe3 koHmeHcatop C;. OH yMmeHbIaeT
BIUSHUE aHTEHHBI HA HACTPOWKY W TIOBBIIIAET W3-
OupaTenbHOCTh NpuEMHEKA. HactpauBaromuiics
KOHTYP COCTOWT W3 KaTyIIKH WHIYKTHBHOCTH L,
pa30ouTOl Ha JBE CEKIMHU, M KOHAEHcATOpa Iepe-
MeHHOU émkoctu C,. DTOT KOHTYp HpHEMHHKA
COCIMHSIETCS] C YNPABISIOMICH CETKOM IEeTEeKTOp-
HOM JaMIibl 4Yepe3 ceTouHbld KouaeHcatop Cs.
CompotuBnienne R, CIyKHAT yTeukod CETKH Tiep-
Bol nmammnbl. Ha kapkace katymku L; HamatkiBa-
€TCS M KaTyIlika oO0paTHOU cBs3u L,, koTOpast oi-
HUM KOHIIOM TPHCOEIWHEHa K aHOAY IETEKTOp-
HOW JlaMIibl, a JPYTUM 4Yepe3 pa3aesIuTENIbHBIN
koHaeHcatop C4 — K KOHACHCATOPY MEPEMEHHOM
émrocti Cj, crmyxamemy Ui peryJIupOBKH 00-
paTHOW CBs3U. B aHOAHYIO 1IeNb TIEPBOM JIaMIIbI
MIOCTaBJIECH JIpOCCeib BBICOKOM 4acToThHl /[p, mpe-
Tpa)IaloUi JOCTYI BRICOKOYACTOTHBIM KOJieOa-
HUSM B [ENH YCHIIATENSI HU3KOH 4acToThl. Compo-
TuBNCHUE R; sSBISETCS HATPY30YHBIM JIJISI TOKOB
HU3KOW YacToThl, a R, MOHIKaeT HampspKeHHE,

r. Mapxkos, Ilpocreiimmii cenpckuii 0-V-1, «Pa-
o», 1949 Ne 4.,



nmoaBoAuMoOe K dkpaHHO# cetke. Konmencatop Cg
ONMOKUpYeT »dKpaHHYIO ceTKy. Illepekmouarens
JIMATMIa30HOB 3aMBIKACT U Pa3MBIKACT OAHY U3 CEK-
Ui KaTymky L.

Bropas crynmenr mnpuémMHHKAa paboTaeT Kak
YCUJIUTEb HU3KOUM YacTOThI. YTIpaBJAroIIas ceTka
STOM JaMIbl COEAMHEHA C aHOJIOM MEPBOM JIaAMITbI
yepe3 paznenutenbHblii KoHgencatop Cg. Compo-
THBJICHHE Rs CITy)KUT yTEUKON CETKH 3TOM JaMIIBI.
Jnst myqmieii paboThI 3TOHM CTYIEHH B CXEMy BBe-
IeHo comnportuBieHue Rs, ¢ kotoporo momaéres
OTpHUIIATEIHHOE HAMPSHKEHHE HA YIPABISIONIYIO
CeTKy BTOpO# Jiammbel. ConpoTuBiieHue R; M KoH-
neHcatop Cy BBITIOMHSIOT Ty ke POJib, 4To U Ry n
Cs B 1LICIIH 3KPAHHOM CETKM MEPBOM JlaMIibl. I poM-
KOTOBOPHTENb WM TeIeOH BKIIOYAETCS B paz-
PBIB aHOHOM IIeNH BTOpOi Jlamribl (B THE3A [ p).

JETAJIM. CaMonenbHBIMU JETAISIMH B TIPH-
E€MHUKe SBISAIOTCS KaTymku Ly, u L,, apoccenb
BBICOKOHM 4acCTOTHI /[p U MEpeKIIoYaTeNb 1Uanas3o-
HOB /1.

Pa3smepsr karymek u Kapkaca yka3aHBl Ha

¢wur. 2a.
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KoHTaKTE ANA ﬂDJ’ISyHDK nepekndaTena

EEIBEOOOE CEKLI|HI:1
dur. 2. YCTpOUCTBO KaTyLLeK, Apoccens
1 NepeknoYaTens ananasoHoB.

HamoTka karymek MpOW3BOJUTCS B CIEIYIO-
niel mocieoBaTenbHOCTH. [IepBoii HaMaThIBACT-
Csl CpPEeJTHEBOJIHOBAsI ceKIus KaTtymku L;. Hauans-
HEIN BUTOK €€ 3aKperuIsieTcs] Ha pacCTOSHUU 5 mm
OT BEpPXHEro Kpas Kapkaca. DTa CEKIUS COCTOUT
n3 55 Butkos mposojaa [19 0,4. Ona 3aHnMaeT Ha
KapKace y4acTOK, PaBHBIH 110 JuIHHE 22 MM.

Bropast (naMHHOBONHOBAs) CEKIUSA KaTYIIKH
L, mamareiBaetcs, orcryns Ha 30mm OT KOHIA
nepBoii cexuuu. Ona coctouT u3 190 BUTKOB Mpo-
Boaa I15 0,15.00e cexkuuu KaTylIK¥ HaMaTbhIBa-
IOTCSI B OJIUH CJTOW, MPUYEM BUTKH YKIIAJBIBAIOTCS
IUIOTHO APYT K Japyry. KoHIBI 0OMOTOK MOJBO-
JSITCSL K KOHTaKTaM, CIENIaHHBIM U3 TOJICTOW TMpO-
BOJIOKH. OHM YCTAHABIUBAIOTCS HA HUKHEM Kpae
Kapkaca.

Karymka oOpatHoii cBsa3u L, comepxur 40
BuTKOB MpoBoaa I19 0,15u HamatbiBacTCs B JBa
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cJI0sl Ha OyMa)kHOE KOJIbIIO BBICOTON 8.mm. BHyT-
pEeHHHII OUaMETp €ro JAODKEH OBITh HEMHOTO
0oJIbIlIe HAPYKHOTO JUaMeTpa KapKaca KaTyIIK{
L1, ¢ TeM 4TOOBI KOJIBI[0O MOKHO OBLIO CBOOOIHO
mepeMeniath 1Mo 3ToMy Kapkacy. Kombio c¢ ka-
Tymko#i L, pacmomaraercs Ha Kapkace B Ipome-
KYTKE MEXKIy 00€MMH CEKIMSIMH KaTymku L;.

Jpoccens BBICOKON 4aCTOThl HAMATHIBAETCS Ha
NepeBSHHOM Kapkace auamerpoMm 30mm, B KOTO-
pPOM BBIPE3aIOTCSl JIBE€ KOJIBLICBbIC KaHABKHU IS
oomotku (¢ur. 260). MoXKHO TpPUMEHUTH U OY-
MaXXHBIH KapKac, CHaOAMB €ro Tpemsi KapTOHHBI-
MU IIEUKAMH, MEXKTY KOTOPBIMH OyAyT HAaMOTaHbBI
CEKLIUU IPOCCEs.

[Iepeximrouarens AuanazoHoB [/ U3roTOBIAETCA
n3 (aHepHOH WIM TEKCTOJUTOBOH IOJOCKHU
(dur. 26). Ha oguH KOHEI| TakOW MOJIOCKH HaJe-
BaeTcst 000itMa U3 TOHKOW JIATyHH WIIH JKECTH, KO-
TOpas MPH MEePEIBIKEHIH MEPEKITIOYATENs B OHY
CTOPOHY 3aMBIKAeT JBa KOHTAaKTa U 3TUM CaMbIM
BBIKJIIOYAET M3 KOHTYpa AJIMHHOBOJHOBYIO CEK-
nuto Katymku L. Torma mpuéMHUK OKa3bIBaeTCs
MEPEKITIOUEHHBIM Ha TpuéM cpeanux BonH. [Ipu
MEPECTAaHOBKE MEPEKIII0YaTEIs] B MPOTUBOIOIOXK-
HYI0 CTOPOHY OH Pa3MbIKaeT 3TH KOHTAKTHI, B pe-
3yNbTaTe 4ero 00e CEeKIUN KaTyIIKH COeAMHIIOTCS
MOCJIEI0BAaTEIbHO, U MPUEMHUK OKAa3bIBACTCS IIe-
PEKIIIOUEHHBIM Ha TJIMHHOBOJIHOBBINA JUANIA30H.

OcTtanpHbIe neTany NpUEMHHKA - TOTOBBIE 3a-
Bojckue. X nnekTpuyeckue JaHHbIC YKA3aHbI Ha
NpUHIUIHAIBEHOM cxeme (dur. 1) u B Tabnue.

Ne Hasnauenue Bennuuna
C1 AmnTeHHBIH KOHJICHCATOP 200mxmxgh
C2 KonpeHncarop HacTpOWKH 500mxmxgh
C3| PerynupoBka oOpaTHOM CBs3U 400mrmKch
C4 | amuTHbIA KOHACHCATOP 5 ThIC.

C5 | KonpeHcarop rpumimka 100mrmrgh
C6 BbnoxupoBOYHBIH KOHAECHCATOP 0,25uxg
C7 UlyaTHpyrommii KOHICHCATOP 50mxmrgh
C8 PaznmenmutenbHBIN KOHACHCATOD 20THIC.

C9  BrnokupoBOYHbIH KOHACHCATOP 0,25mx¢h
L1 | KontypHas KaTymka

L2 | Karymika o6paTHOH CBs3H

R1 ConporuBienne Harpy3Ku IE€TEKTOpa 0,1

R2 ConporuBnenne rpumka 1,0

R3 Amnopnas Harpyska repBOH JaMITbl 50THIC.

R4 | ConpoTuBnenne 3KpaHHON CETKH 0,1

R5| Vreuka ceTku BTOPOii 1aMIbI 0,5

R6| ConporuBieHre cMeneH s 700

R7 ConpoTuBieHne 5KpaHHOH CETKU 25THIC.

I'p DnexTpoMarHMTHBIN rpoMKoroBopurens  “Pexopn”
Hp Hpoccens BbICOKOM 4acTOTHI

JI1 [lerexropHas gamma 2K2M

JI2 Jlamna ycunuTess HU3KOH 4acTOThI 2K2M

I1 | [lepexmouarenn

MOHTAX. IlpuémaNK cobupaercs Ha yTIIIO-
BOM JICPEBSIHHOM Iaccu. Ero pa3mepsl U mopsaok
pacnonoxeHusi Ha HEM JeTaliell IMOKa3aHbl Ha
MOHTakHOU cxeme ¢ur. 3. Ha ropusonTambHOM



MaHeN! IIacCH YCTaHABIWBAIOTCS JIAMIIOBBHIE Ta-
HeJNbKH, KOHTYypHAas KaTylIKa W IEePeKII0YaTeNb
nmuamazoHoB /1. Tlox mraccu pacmonaratoTcsi Bce
OCTaJbHBIC JCTAM, 3a WUCKIIOYCHHEM KOHJCHCA-
TopoB nepemMeHHol émkoctu C, u Cs. Ilocnennue
KpensiTca Ha nepeHei BepTukaibHo nanenu. Ha
3aIHEM CTEHKE LIACCU PACIIOIONKEHBI THE3MA IS
JeTekTopa, Tele@OHHBIX TPYOOK W TPOMKOTOBO-
puTtens, a Ha OOKOBOM — JUIsl aHTEHHBI U 3a3eMJie-
Hus. lllHyp muTaHus BBIBEJICH 4Yepe3 OTBEPCTHE
cOoky maccu. MoHTax NpUEMHHKA KpalHE He-

CJIOXKCH.

tieih il & -
®ur. 3. MoHTaxHas cxema npuémHuka.

HAJIAJKUBAHHWE. OxoHYMB MOHTaX IIpH-
€MHHKA, HAJ0 THIATEIFHO TPOBEPUTH IPABUIIb-
HOCThb BCEX COCIMHCHUH, HalE&XKHOCTh maek. [lo-
CJIE 3TOT0 MOXKHO TOJIKJIFOUUTE OaTtapeu, BCTaBUTh
B TaHEJIBbKH JIAMITBI ¥ TPUCTYIUTh K HaJa)kKWBa-
HUIO CXEMBI.

[Ipexae Bcero ompenensiercs neHcTBUE 00pat-
Ho¥ cBs13u. Eciu ripu Bparenun konaeHncatopa C
reHepaiys He OyAeT BO3HHKATh, TO CJIEIyeT Io-
MEHSTh MECTaMH KOHIIBI KaTYIIKA OOPaTHOM CBS-
3u. Hanmnume reHepanmy ompenensieTcs Mo TOsB-
JICHUIO CBUCTA IIPU HACTpOiike Ha craHiuio. [Ipu
BpaieHnn kKouaencatopa Cz 3ToT cBucT (reHepa-
IUs1) B OMPEISIEHHOM MECTe JMODKEH CPhIBAThCS.
BozHrkHOBEHME U CPBIB TeHEpaAIlui JODKHBI TIPO-
HCXOJUTh HE Cpa3y, a MOCTENeHHO (MIaBHO). DTO-
0 MOXHO JIOOWTHCS TOAOOPOM BEIHUYMHBI KOH-
nencatopa C; 1 HEKOTOPBIM CMENICHUEM KaTYIIKH
L, Bmons kapkaca. [Tocie mogdopa pacmonoxeHus
ATOW KaTYIIKW Ha KapKace OHa CJIeTKa MPUKIICH-
BaeTCs K MOCIEIHEMY CYPTYUIOM HJITH KJIEEM.

OTperynupoBaB JEHCTBHE OOpaTHOM CBSI3H,
JKEJIATEIIPHO M3MEPUTh BHICOKOOMHBIM BOJIETMET-
POM HampshDKEHUE Ha DIISKTpojax jamil. Ecimu mo-
Ka3aHus BOJBTMETpa OYAyT IPUMEPHO COOTBETCT-
BOBaTh BEJIIMYMHAM, yKa3aHHBIM Ha MPUHIUIIH-
QIBHON CXeMe, TO MOXHO OYJeT CYHTaTh, 4TO
MPUEMHUK HaTa)XeH YAOBIETBOPHUTEIHHO.

JIAMIIbI u IIMTAHUE. IlpuéMHUK MOXET
paborats ¢ nmammamu THna 2K2M wumu 2K2M,
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Mpu4éM yKa3aHHBIE JIAMITBI MOTYT MPUMEHSTHCS B
JOOBIX COYETAHUSX.

OOmmii aHOAHBIM TOK MPUEMHHUKA MPH HAIPS-
KCHUU aHoIHOU Oartapen 756 mpuOIN3UTETHHO
paBeH 2.ma, a TOK Hakala Ipu HanpspDKeHUH Oata-
peu 1,46 — okosio 80ma. Ongna Garapes BAC-80
MOXET CIy’)KUTh JUIS JIaHHOTO TPUEMHUKA JI0
6 mec., a Oartapes nakaima BHC MBJI-500 — ne
MEHee roja.

[MpuémHarK MOXET paboTaTh W MpPU AHOAHOM
HanpspkeHu#, noHmwkeHHoM a0 30—-40s. ['powm-
KOCTh MpuéMa IMPH 3TOM, KOHEYHO, TOXKE IMTOHH-
sutcs. HaoOopor, aisi TMOBBILIEHHS TPOMKOCTH
paboTbl NPUEMHUKA MOXKHO YBEITHUYUTH AHOJHOE
Hanpsokenue 10 1206 M HampsbKeHHE Hakaia —
10 2 6. B 3TOM cityyae HY>KHO BKITFOYHTH TTIOJITOPBI
6arapen BAC-80 u nse MB/I-500. /I perynu-
pOBaHMA HAIPSDKEHUS HAaKala B 3TOM cliydae HaJlo
MPUMEHATH peocTat conportusicHueM 10—150m.

B mensix Gosee 3kOHOMHOTO pacxopaa Oarapeit
B OTHENBHBIX CIy4asX MOXHO BECTH NPUEM Ha
OJIHy NETEeKTOPHYIO Jamiry. J[ias 3Toro BTOpyIO
JIaMTy BEIHHUMAIOT U B THE3MA T, BKIIIOYAIOT TThe-
3oTenedoH. Eciu npuMeHUTh OOBIUYHBIN JIEKTPO-
MarHUTHBIA TeNneoH, TO CIEAyeT OTKIIOYUTH OT
ruésn T, compotuBnenune Rs;. BrirogHee momis3o-
BaThCsl Mbe30TeNIePOHOM, Tak Kak OH oOnajgaer
Ooyee BBICOKOW YyBCTBHTENBHOCTBIO. B ciryuae
BKIIIOYEHUsT TIhe3oTenedorHa B rHE3ma [p (upu
npuéMe JaNbHUX CTAHIUH) MapamaeabHO ITUM
rHE3IaM HaJ0 NPUCOSAWHHUTH COMPOTHBICHHE B
50 0000m.

IIpu >xenaHUM NPUEMHUKOM MOXKHO IOJIB30-
BaThCsA KaK OOBIYHBIM JCTEKTOPHBIM. J[nsi 3TOTO
BKJIIOYAIOT B THE3AA /[ KpPUCTAJUNIMYECKUH JeTeK-
TOp, a B rHé3ma T; — nbe3otenedoH. [Ipumenss B
3TOM CJIy4ae 3JIEKTPOMAarHUTHBIC HAYITHUKH, HAJI0
OTKJIIOUUTH OT THE31a T; conmpoTuBiieHne Ry.

VYXOJ] 3A TIPUEMHUKOM. O6pamenne c
npuéMHHUKOM HecnoxHo. HactpanBaercs oH ¢ 1o-
MOIIbIO KOHZEHcaTopa nepemenHon éMkoctu C,,
a TPOMKOCTh PEryJHpyeTcsl BpalleHHEeM KOHICH-
caTopa obpatHoii cBsizu Cs. Benuunny 3Toi CBSI3U
Ha/J0 Moao0paTh TakK, YTOObI HE BO3HUKAJIM CBU-
CTBI M YTOOBI TIEepenaya MpUHUMAIAch 0€3 HMCKa-
JKEHUH.

Ilocne oxonuyanuss mnpuéma pPEKOMEHIYETCS
KaXKIBIN pa3 OTCOEAMHATH OaTapen OT MPUEMHUKA.
Yno6Hee Bcero kK MIHYpY MUTAaHUS PUCOEIMHHUTD
IOKOJIb OT CTapOM JIaMITbl, 2 KOHIIBI IIeTIeH MuTa-
HUS TIOJKJIFOYHUTE K JIAMITOBOW MaHENIbKe. DTO He-
CIIO)KHOE TPHUCTIOCOOTICHNE TO3BOJSET, BCTABIA
WIK BBIHUMAs IIOKOJb W3 JIAMIIOBOW MaHENbKH,
OBICTPO BKIIIOYATh W BBIKIIOYATH Oaraped W Ta-
paHTUpyeT NpaBUIBHOE NMPHCOCTUHEHUE Oatapeit
K IPUEMHHUKY .



Hns  npuéMHUKa JKelaTelbHO IPUMEHSTh
Hapy)XHYIO aHTeHHY JunHOM 15—25w u BeICOTOM
8—10m. MecTHBIE WK ONIMXaIIie MOIIHBIE HHO-
TOPOJIHUE CTAaHIIMH MOXKHO MPUHUMATh M HA KOM-
HATHYIO aHTCHHY .

Kak pa6oraer 0-V-1

IIpuBea€HHOE BBIIIE OMUCAHUE JBYXJIAMIIOBO-
ro npuémanka 0-V-1 mpenna3zHaueHo AJS HAYH-
HAIOIIUX PaJHONIOONTENeH U PagHOKPYXKKOB. B
OTMCAaHUM JaHbl BCE YKa3aHWS IJISI TOTO, YTOOBI
MPABHIBHO MTOCTPOUTH MPUEMHHIK.

Ho stum Henb3st orpanmunthes. Kaxneiid pa-
TUOTIOONTENh JOJDKEH COBEPIIEHHO OTYETIHBO
MIPEACTABISITh cebe, KaKOBBI TPUHITUIIEI pabOTHI
npréMHHKa, KaKoe Ha3HaYeHHe BCeX ero JeTajel,
3HaTh LENU PaguoONpuéMHUKA, T.€. T€ IMyTH, IO
KOTOPBIM MTPOXOMST PA3INIHBIE TOKU.

Hmwxke ngaércs moBobHO TOnmpoOHOE OOBICHE-
Hue padotel npuémanka 0-V-1.

BBICOKAS YACTOTA, HU3KAS YACTO-
TA U IIOCTOSHHBIN TOK. YTo6BI MOHATD, KAK
pabotaeT MpUEMHHK, HAlO 3HATh, Kakue B HEM
MPOXOJIAT TOKH. DTH TOKM OBIBalOT TPEX BUAOB:
MOCTOSIHHBIN, TIEPEMEHHBIA TOK BBICOKOM YaCTOTHI
U TIepEeMEHHBIN TOK HU3KOH YacTOTHI.

[TocTosHHBIN TOK MoNy4aeTcst oT OaTapei, mu-
TaIMUX TPUEMHIK, — OT aHOAHOU OaTapen u Oa-
Tapeu Hakaja. TOK Hakajga HY)XEH Ui pa3orpena
HUTH JIaMIIBl O TaKOH TeMIlepaTypbl, IpU KOTO-
pO¥i U3 HUTH BBIJIETAIOT BJIEKTPOHBI, T. €. JUIS T10-
JydeHUs dJCKTPOHHOUW SMHCccHH. AHOAHAs Oarta-
pest HyXHa I TOAACPKaHWA aHOJHOTO TOKa
JIaMIT U TOKOB DKpaHHBIX ceTok. OT aHOAHOW Oa-
Tapen MOMaéTcsi Ha aHOABl M OJKpPaHHBIE CETKH
JaMIl TIONOXUTeNbHOe HampspbkeHue. Kornma Ha
AHOMABI U SKpaHHBIC CETKH JIAMII MOJAHO TOJI0XKHU-
TeJIbHOE HANpsHKEHHE, TO BBUICTEBIINE W3 HUTH
AJIEKTPOHBI MIPUTATHUBAIOTCS K 3TUM 3JIEKTPOJIaM U
CO3JIAI0T aHOJHBIE TOKHU U TOKH SKPAHHBIX CETOK.

ITepemeHHBIE TOKM BBICOKOW 4YacTOTHI IMOCTY-
MaroT B NPUEMHUK M3 aHTEHHBI, TJIeé OHU BO30YXK-
JAal0TCs PaJHoOBOJIHAMH NPUHUMAEMON CTaHIHH.
Omnucanspiii npuéMuuk 0-V-1 npepnaznadeH ams
npuéMa CTaHIUHA, pabOTAOIMX HAa BOJHAX OT
2 000 10 200, 94TO COOTBETCTBYET 4aCTOTaM OT
150710 1 500xey.

IlepemeHHbIE TOKM HHU3KOM, WJIM 3BYKOBOU
YacTOTHI TOJTYYArOTCs B MPUEMHUKE B pe3yJIbTaTe
JNETeKTUPOBAHUSI MOJIYJIHPOBAHHBIX BBICOKOYAC-
TOTHBIX TOKOB. 3BYKOBBIE YaCTOTHI, IPUMEHSIEMbIC
B paJMOBEIIaHNH, JEeKaT B Ipeneiax MPUMEpPHO
ot 50-80u no 5 000—6 00Qy.

! «Pamno», 1949 Ne 4.,
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JleTanm, U3 KOTOPHIX COOpaH MPUEMHUK, U CO-
eAMHUTENbHBIE MTPOBO/IA MEXy HUMHU Ha3bIBAIOT-
csl LensIMU MpuéMHUKA. B 3aBHCHMOCTH OT TOTO,
KaKoW BUJ TOKa TEUET IO IEIsIM, Pa3IN4aloT BhI-
COKOYACTOTHBIE MEMH, HU3KOYACTOTHBIE ILENMU U
IIETH MOCTOSIHHOTO TOKa.

JETAJIN. YtoOs! pazoOpaThcst B paboTe MpH-
E€MHHKa, HaJl0 3HATh, KaK BEAYT ceOs T€ W UHbBIE
JIETaJIU TI0 OTHOIIEHHIO K Pa3HBIM BHJIaM TOKOB.

Bce neranu nmpu€mHuKa OTHOCSITCS K OJHOH U3
TpEX TPYMIL: K UHIYKTUBHOCTSM, EMKOCTSM U aK-
TUBHBIM comnpoTuiieHusM. K nepBoil u3 rpynm B
JTAaHHOM TIPUEMHUKE MTPUHAIICKAT KOHTYPHBIC Ka-
TYIIKH, JIPOCCENb, OOMOTKH 3JICKTPOMArHUTHBIX
TeJae(OHOB WM TPOMKOTOBOPHUTEINSA; K BTOPOM
TpyTIIe OTHOCATCS KOHACHCATOPHI BCEX THUIOB KaK
MEPEMEHHBIC, TaK U TIOCTOSIHHBIC; K TPEThEel — BCe
COTIPOTHBJICHHSA, MPOBOJIOYHBIE W HEMPOBOJIOY-
Hele. CTpOro TOBOpS, TaKOe pa3ieiicHHE AeTanen
IO TPYIIaM HE BCErlla MOXET OBITh MPOU3BEICHO
COBEpIIICHHO YETKO, TaK KakK, HampuMmep, WHAYK-
THBHOCTH B HEKOTOPBIX CITydasX MOTYT 00JagaTh
B M3BECTHOM CTEMEHU CBOMCTBaMU EMKOCTEH, HO
JUTSL HAIIIETO PACCMOTPEHUS TAKUE OTCTYIUICHUS OT
00111ero mpaBuiia He UMEIOT 3HAYEHUSI.

Jletanu Bcex BHIOB OKa3bIBAlOT TOKaM OIIpe-
nenéHHoe comportuBieHue. Ha npeononenue 3to-
TO CONPOTUBJICHHS 3aTPadynBaeTCS YacTh JEHCT-
BYIOIIETO HANpsKEHHs. B Takmx ciydasx TOBO-
pAT, UTO B JAHHOM JCTATU MPOUCXOAMT ITaJICHUC
HanpspkeHus. Yem Oolbllie CONPOTUBIICHHUE JIETa-
71, TeM OoJTbIIast 0N HANPSDKEHUS 3aTpadrBaeT-
Csl Ha €ro MpPEOJIOJIeHUE, T. €. TeM Oouible majae-
HUE HANPSHKCHUS B 3TOH JICTaIIH.

OnuHaKoBO BemyT ceOs MO OTHOIICHHUIO K TO-
KaM pa3iINYHBIX BUIOB aKTUBHBIE COTIPOTHUBIICHHUS.
BenmuunHa WX COMPOTHBIICHUS /I BCEX TOKOB
olMHaKoBa. Ecnu B3sITh, HampuMep, COMPOTHBIIC-
nue B 20 0000om, TO BeNMMYMHA €r0 OCTAHETCS
OJIMHAKOBOW JJIsi TOKOB Bcex BHUOB. CiemoBa-
TEJIbHO, W BEIIMYMHA TIaJICHVS HATPSHKCHUS B aK-
THBHOM COTIPOTHBIIEHUH HE 3aBUCHUT OT BHJIA TOKA.

WNnave BemyT cebs KaTymIKd WHAYKTHBHOCTH.
OnHu mpormyckaroT yepe3 ce0s TOKH BCEX BHUIOB,
HO OKa3bIBAIOT UM HEOJIMHAKOBOE COTIPOTHUBIICHHE.
[TocTossTHHOMY TOKY OHHM OKa3bIBaIOT CaMO€ Majioe
COTIPOTUBJICHHE, OHO PAaBHO WX AaKTUBHOMY CO-
MIPOTHUBJICHUIO, T. €. COMPOTHUBIICHUIO TOT'O MPOBO-
Jla, U3 KOTOPOTO BBINIOJIHEHA KaTymika. JTO CO-
MPOTUBJICHUE OOBIKHOBCHHO OBIBACT HACTOJIBKO
MaJbIM, YTO MOKHO YacTO HE NMPUHHMATH €0 BO
BHMMAaHHUE W CYUTATh, YTO KATyIIKa HE MPEACTaB-
JISET JUIsl TIOCTOSTHHOTO TOKAa HUKAaKOTO COIMpPOTHUB-
JICHUS.

J1s mepeMeHHBIX TOKOB BBICOKOH U HHU3KOU
YacTOTHI KaTyIIKa MPEICTaBIsIEeT KPOME aKTUBHO-
ro euié HeKOTOPOe MHIAYKTUBHOE CONMPOTUBIICHUE,



BEJIMYMHA KOTOPOTO TeM OOJIbIIIE, YeM BBIIIE Yac-
TOTa TOKa. BenwmuuHy WHIYKTHBHOTO COIPOTHUB-
JIeHUS X B OMax MO>KHO BBIYHCIUTH 110 popmyIie

X, =wl = 2afL,
rne © = 3,14;
f —uacToTa TOKa B reprax;
L — BeMuMHA MHIYKTHBHOCTH B T€HPH.

CoBeTyeM pauoIO0UTEIIO MOICTABUTh B 3Ty
(dhopMyITy paziuyHbIE BEIIMYMHBI YaCTOTHI U yOe-
IUTHCST B TOM, YTO OJHA W Ta e KaTyIlka, He
MIPENICTABIISISI TOCTOSIHHOMY TOKY ITOYTH HHUKAaKOTO
COTIPOTUBJICHHS, MOXET JJIs HU3KHX 3BYKOBBIX
YaCTOT SIBIATHCS COMPOTUBICHUEM B TBHICSYH OM, a
JUTS BBICOKHX 9acTOT — B MIJITHOHBI oM. CrietoBa-
TEJIHHO, TIOCTOSIHHBIN TOK MPOUAET Yepe3 TaKyro
KaTyIIKy COBEpPIICHHO CBOOOJHO, TOK HU3KOW
YaCTOThI NPOUJIET C HEKOTOPBIM 3aTPYJHEHUEM, A
TOK BBICOKOM YacCTOTBHI MPAKTHUYECKU COBCEM HE
MporAET, Tak KakK IS HETO 3TO CONPOTUBIICHHC
CJIMIIIKOM BEJIHKO.

Konpencaropsl coBceM HE MpPOMYyCKalOT II0-
CTOSIHHBIN TOK, OHU JIJISl TIOCTOSTHHOTO TOKA TPEJI-
CTaBJIAIOT OECKOHEYHO OOJIBIIIOE COMPOTHUBIICHHE.
[lo oTHOmIEHHNIO K IEpEMEHHOMY TOKY KOHJEHCa-
TOPHI BEAYT ce0sl, KaK CONMPOTUBJICHUS, BETHYNHA
KOTOPBIX TeM OOJIBIIIE, YEM MEHBIIIE YacTOTa TOKa,
T. €. 3aBUCUMOCTh BEIUYMHBI COMPOTHUBICHUS OT
4acTOTHI OOpaTHAs, YeM Y UHITyKTUBHOCTEH.

Breruncnuth BenmnunHy EMKOCTHOTO COTPOTHB-
neHns Xc I IEPEMEHHOTO TOKa MOXHO 110 (op-
MyJIe

1 1
XC_wC_anC’

rae C — BennuuHa EMKOCTH B (papajax, a OCTalb-
HBIC BEJIMYUHBI T€ XK€, YTO U B MpeAbayIien Gop-
MyJIe.

IloncraBuB B 3Ty (hopMyny pasnuyHble AaH-
HEIE, PAAUOIIOOUTENb JIETKO YOSTUTCS B TOM, 9TO
KOHJIEHCATOp INpeJCcTaBisieT co00M A MOCTOSIH-
HOTO TOKa HENmpeoJoiuMyro nperpany. OH sBIs-
€TCcS CPaBHUTEIBHO OOJBLIMM COIPOTHBICHUEM
JUIsS. HU3KOYaCTOTHBIX TOKOB — TeM OOJIBIINM, YEM
HIDKE 4YacToTa, M CPaBHUTEIBHO MajlbIM COMpO-
TUBJICHUEM JUISI BBICOKOYACTOTHBIX TOKOB — TEM
MEHBIIUM, YEM BBIILIE YaCcTOTA.

PaznuuHble BEeTMYMHBI CONPOTUBIEHUS, KOTO-
pble OKa3bIBAIOT KAaTYIIKH, KOHACHCATOPHI M aK-
TUBHBIE CONPOTHUBJICHUA TOKaM TOIO WJIM HMHOTO
BUJA, MO3BOJIAIOT IPOU3BOAMUTH DPa3[CIIEHHE TO-
KOB, IPOXOJAIINX B OOIIEH LIEH.

Jomyctum, uto 1o nposoxy (¢pur. 1) mpoxoasr
OZIHOBPEMEHHO TOCTOSHHBII TOK (CIUIOLIHAS JIU-
HHS), TOK HU3KOW 4acTOThI (KPYIHBIH IyHKTHP) U
TOK BBICOKOH 4YacTOThI (MENIKWI MYHKTHp). DTH
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TOKM HaM Hajmo pa3fenuTh. OTBETBUTH BBICOKO-
YaCTOTHBIN TOK JIETKO, KOMOWHUPYST KOHIEHCATOP
Mmanoi émkoctu C; u karymky L. Ecin Bennunna
WHAYKTUBHOCTH KaTYyIIKH JOCTATOYHO BEJIUKA, TO
BBICOKOYACTOTHBIM TOK “CBEpHET” depe3 EMKOCTB,
TaK KaK COMPOTHBJICHHWE KATYIIKH JUIA HETO OKa-
3BIBAETCSH O4YEHb OONBIIUM. [IOCTOSHHBIM W HH3-
KOYAaCTOTHBIA TOKM TIPOMIYT Yepe3 KaTyIIKy
(mepBBIf U3 HUX BOOOIIE HE MOXKET MPOXOIUTH
yepe3 EMKOCTh, a BTOPOMY IyTh uUepe3 KaTyIIKy
MPEACTABISICT MEHBIIIEE COMPOTHUBIICHHUE, YEM Ye-
pe3 KOHIEHCATOp Majlol EMKOCTH).
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our. 1. PasgeneHne TOKoB,
TeKyLux B obLuen uenu.

Janee MOCTOSIHHBIA TOK, BCTPETUB Ha IyTU
koHzneHcarop C,, “cBopaunBaer” B CONpPOTHUBIE-
Hre R, a HU3KOYaCTOTHBIN TOK MOUAET Yepe3 KOH-
nencarop C,, ecnm ero €MKOCTh JIOCTaTOYHO Be-
JIUKa JUIS TOTO, YTOOBI EMKOCTHOE COTPOTHBIICHUEC
HU3KOYaCTOTHOMY TOKY OBIJIO MHOTO MEHBIIIE Be-
JUYUHBI COMPOTHUBIEHUS R.

3ammOMHUB 3TH OCOOCHHOCTH TPOXOXKICHUS
Pa3IMYHBIX TOKOB, MBI MOXKEM TPUCTYIUTH K pac-
CMOTPEHHUIO UX MYTEeH MPOX0XKACHUS B IPUEMHUKE
0-v-1.

[NYTU TMOCTOAHHOI'O TOKA. Haubonee
MPOCT MyTh TOKA Hakasia. TOK 3TOT UAET OT ILII0CA
Oatapen Hakana (B 2JIEKTPOTEXHHUKE MPUHSATO CYUH-
TaTh, YTO TOK TEUET OT IUIIOCA K MHUHYCY, XOTS
JJIEKTPOHBI IBIKYTCSA B 0OPaTHOM HANpaBICHUN —
OT MHHYyCa K IUIFOCY), MPOXOJMT HHUTH Hakaja
o0enx JIaMIn ¥ BO3BpaIlaeTcs B MHUHYC OaTapen
Hakana. Hukakux npyrux myTed st 3TOro TOKa B
cXeMe HeT.

[IyTh TOKa aHOJHOTO UCTOYHMKA cloxkHee. OH
UAET OT IUTIOca aHOAHOW Oatapeu (+4) u nmanee
pa3BeTBIsETCS Ha HECKOJIBbKO meneil. OaHa JacTb
€ro MpOoXOAuT depe3 compoTuBieHue Ry [lpu
STOM YacTh HANPSKECHUS TEPsieTCs Ha Mpeojolie-
HHUE JAHHOTO CONPOTHBIICHUS W HA IKPAHHOH CeT-
Ke JIaMIIbl JI, OKa3bIBa€TCSl MEHbBIIIEE HATPSHKEHHE,
yeMm AaéT aHoaHas Oarapes. YacTe HampspkeHHS
“mormoTmnace” B compoTHBieHWH Ry, koTtopoe
YacTO HA3bIBAIOT MOHIKAIOMIMM WM TOTJIOTH-
TeNbHBIM. Jlanee 3Ta 4acTh TOKa MPOXOAUT Uepe3
namimy (TOK 4epe3 JaMITy MOoICPKUBACTCS 3a CUET
DIIEKTPOHHOM SMICCHH HUTH HAaKala) OT SKPaHHOMI



CeTKM K KaTomy W uepe3 compoTuBieHHe Rs BO3-
BpalaeTcss K MUHYCy aHOIHOM Oarapen (—A).

Hdpyrasi 4yacTh MOCTOSIHHOIO TOKa aHOJHOIO
HMCTOYHHMKA MPOXOJUT Yepe3 TPOMKOTOBOPUTEIH
I'p x anony namiibl J1,, 3aT€EM BHYTPH JIaMIIbl OT €€
aHoJa K KaTOJQy | Yepe3 compoTuBieHne Rg moma-
JaeT K MHHYCY aHOJHO# Oatapeu (—4). Ha mpe-
OJIOJIEHUE COMpPOTHBIECHUS Rg 3aTpadmBaeTcs He-
KOTOpoe HampspkeHue (B JaHHOH cXeMe OKo-
JI0 26), MHHYC KOTOPOTO COOOIIaeTcs yrpas-
JIAIOIIEH CeTKE JIaMIlbl /I, 1 HECKOJIbKO CMEIIAET
pabodyio TOUKy Ha XapakTepucTuke yiammsl. [lo-
STOMY TaKOE€ COMNPOTHUBJICHHE YaCcTO Ha3bIBACTCS
“cmemaronmymM” WM “CONPOTUBIICHUEM CMEIIIe-
HUA.

Tpetbs yacTh TOKa aHOJHOTO MCTOYHHKA TIPO-
XOJUT Yepe3 compoTuBiieHUe R, B KOTOpOM mpo-
WCXOIWT TMaJCHNE HATPSHKEHUs, B pe3yJbTare de-
ro Ha KpaHHOW CETKE JaMIlbl J/; moy4yaeTcs He-
CKOJBKO MOHIDKEHHOE HampsDKeHHe. JTa 4YacTb
TOKa BO3BpaIlaeTcs K —4 yepe3 y4acTOK dKpaHHas
CEeTKa — KaTOJ JIaMIIbl J/; ¥ 4epe3 COMPOTHBIICHUE
Rs.

Crnenytomasi 4acTh TOKa HAET 4yepe3 COIpo-
tuBiieHne R, apoccens /[p, m mammy JI; ot eé
a"ona Ha xkatond. Ecim B raé3ma T, BKIIFOYEH DIIEK-
TPOMAarHUTHBIN TenepoH, TO B HETO TaKXKE OT-
BETBIIIETCSI HEKOTOpas A0S 3Toro Toka. Jlamee
3TOT TOK OT KaTofAa 4yepe3 compoTuBieHue Rg mo-
najaeT oOpaTHO B aHOJHYIO Oarapero. HerpymaHo
YBUJIETh, YTO BCE APYTHUE MyTH 3aKPBITHI ISl HETO
KoHAeHcaTopamu. Hampumep, moOodHble MyTH
rmociie Jpoccensi /[p 3aKpbITH Ui HETO KOHAEHCa-
topamu C; u C4. Ecnu 3aMKHYTh HAaKOPOTKO, Ha-
npumep, C;, TO, ECTECTBEHHO, TOK YCTPEMUTCS T10
3TOMY TyTH, OoJiee IETKOMY, YeM depe3 JaMIry, U
JamIa B pe3ysibTaTe paboTath He Oyer.

IIYTU BBICOKOYACTOTHBIX TOKOB.
enn BBICOKOYACTOTHBIX TOKOB B MPUEMHUKE I0-
Ka3aHbl Ha (ur. 2. DTU TOKM MOCTYNAIOT B IPH-
éMHUK U3 aHTeHHBbl. Ha cBOEM myTu OHU BCTpe-
yaroT KoujaeHcatop C;, KOTOpBIH Ui HUX HE
MPEJICTABIISIET CephE3HOro npensarcTBus. Konaen-
CaTop 3TOT CIYKUT AJI1 yCTPAHEHUS BIUSHUS EM-
KOCTH aHTEHHBI Ha HACTPOUWKY KoHTypa. Eciaum Ob
3TOTO KOHJIEHCATOpa HE ObLT0, TO €MKOCTh aHTEH-
HBI TIPUCOCIUHSIIACH OBl MapaJlIebHO KOHJEHCA-
Topy KoHTypa C,, UTO CHIIBHO YMEHBIIIIIO OBI Tie-
pekpbiTue kKoHTypa. Kongencarop C; oka3biBaeT-
Cs BKJIIOYEHHBIM IOCIIEIOBATENIBHO C EMKOCTBIO
AQHTCHHA - 3eMJI U YMEHbBIIACT €€ BIUSHUE.

Jlaree BBICOKOYACTOTHBIE TOKH TOCTYIMAIOT B
kojebatenbHbii KOHTYp L1C,. Ha koHmax srtoro
KOHTYpa IpHU HACTPOMKE €ro B pe30HaHC Ha yac-
TOTY NPUXOIAIIUX CUTHAJIOB pPa3BUBACTCS JO-
BOJIBHO OOJIBIIIOE HANpSKEHHE, KOTOpOoe mepera-
€TCsl yNpaBISIOIIECH CETKE JTaMIIbI.

160

R7
251

508 +708

b CO
=025 G+A

IS
>

N
T

Q
T

dur. 2. Cxema nNpoxoxaeHus
TOKOB BbICOKOW YacTOThl.

[Tox BO3meHcTBHEM MEPEMEHHOTO BBICOKOYAC-
TOTHOTO HANPSOKEHUS Ha YIPaBJIAIONMEH CETKe
JIaMITHI B @aHOJTHOM TIETIH TTOSIBUTCS YCHIJICHHBIN TOK
BBICOKOM YacTOTHI. DTOT TOK HE MOXET IpPOUTH
yepe3 Jpoccenb /[p, MpeACTaBISIONIUN Il HEro
Oompiioe comportuBieHue. [loaTomy oH Hampa-
BUTCS OT aHOJIAa YacThIo 4yepe3 kouaeHncatop C; u
4acThIO uepe3 KaTymKy oOpaTHoi cBsizu L, u
kouaeHcaropel C4 m C3 k karomy samisl. Ilens
obparHoit cBs3u Ly, C3 u C4 oTBOAMT uepe3 ceds
TaKyl 4YacTh BBICOKOYACTOTHOTO aHOJHOTO TOKa
JIaMITHI J1;, KOTopas Heo0XoauMa JUTsi HOpMaTbHON
paboTHl OOpPaTHOMU CBS3H.

B nenu skpaHHO# ceTKU TaMIibl J/; TaKXKe €CTh
BBICOKOYACTOTHRIN TOK. OH HaIpaBisSeTCs K KaTo-
Iy Jamiibl uepe3 KoHaeHncatop Cg, CONMPOTUBIICHHE
KOTOPOTO HJisi 3TOTO TOKa HECPAaBHHMO MEHBIIIE,
4yeM conpoTuBiieHue Ry.

B ocranpHble 1lenM NpUEMHUKA BbICOKOYAC-
TOTHBIE TOKH HE TIPOXOMST, IIYyTH UM TyJa 3aKpbI-
THI IpocceieM /[p U conpoTHBIICHUEM Ry.

YT  HU3KOYACTOTHBIX TOKOB.
Jlamnia JI; HE TONBKO YCHUIIMBAE€T BBICOKOYACTOT-
HBIC TIEPEMEHHBIC TOKH, HO U JCTEKTHPYET UX —
BBIJICTISICT U3 HUX TOKH 3BYKOBOW 4YacTOTHI. [Ipo-
JETCKTUPOBAHHBIC TOKH TPOXOMIST TIO COMPOTHUB-
JICHUIO YTEUKH CETKHU JaMnbl R, (pur. 3) u cozna-
0T Ha HEM NEPEeMEHHOE HaIpsHKEHUE 3BYKOBOM
9acTOTHI. DTO HANPsDKCHHE OKAa3bIBACTCS IPHIIO-
’KCHHBIM K CETKE JIaMITBl M BBI3BIBACT B €€ aHOA-
HOH 1eNH MOSIBICHUE YCUJIEHHOTO TOKa 3BYKOBOM
9acTOTHI. DTOT TOK MPOUmET uepe3 mpoccens /p,
WHIYKTUBHOCTH KOTOPOTO HE CTOJb BEJIMKA, YTO-
OBl COCTaBUTh CEPHE3HOE TMPEMSITCTBUE HU3KOYAC-
TOTHBIM TOKaM. 3aTeM OH MPOUAET Yepe3 Harpy-
3049HO€E compoTuBieHue Rs, cozmact Ha HEM mame-
HUE HAIPSDKCHUS U Yepe3 aHOIHYI0 0aTapero BO3-
BpaTuTCa Ha Karon jamnbl. Ecnmu B rHE3ma 71>
BKIIOYEH TeneoH, TO HHU3KOYACTOTHBIH TOK
poiéT u uepe3 Hero. [To6odHBIC MyTH Ha KaTON
yepe3 éMkoct C; u C3 [uisi HEro 3aKpBITHI, Tak
KakK 3TH EMKOCTHU CIUIITKOM MAaJlbl.
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Tok 3BYKOBOH 4acCTOTBHI 00pa3yeTcs W B IIEMH
SKpAaHHOM CETKM JaMImibl J[;, HO OH BEpHETCS Ha
karoj yepe3 koHmeHcarop C6 (comporusnenue Ry
3HAYUTENHHO OOJbINe, YeM EMKOCTHOE COMPOTHB-
nenue kouaencaropa Cg).

[Tanenune HampsKeHUs] 3BYKOBOM 4acCTOTHI, MO-
nmy4aromieecss Ha compotuBieHnn R, mepemaércs
yepes koHaeHcatop Cg ceTke mammsbl JI,. Benenct-
BH€ MOSBICHUSA HAa CETKE MEPEMEHHOIO HAIpsKe-
HUSI 3BYKOBOM YacTOThl B aHOJAHOW II€MU 3TOU
JIaMITbl BO3HUKAET YCUJICHHBIM TOK 3BYKOBOM dac-
TOTBI, KOTOpPBIA MOpPOUAET Yepe3 TPOMKOTOBOPHU-
Tellb U IPUBEIET €ro B jAeiicTBue. Jlanee 3TOT TOK
BepHETCA Uepe3 aHOHYIO OaTapero Ha KaTo[ Jam-
TIBL.

HexkoTtopslii TOK 3ByKOBOM 4aCTOTHI BOSHUKHET
U B IIENU dKpaHHOU ceTku. OH mponaET Ha KaTox
yepe3 koHjaeHcatop Cgy, TpeaCTaBIAIOMUN eMy
ropaszio MeHbIIlee COMPOTHUBIICHUE, yeM Ry.

Uepes compoTuBieHHE yTeUkH Rs Ha CeTKy
JaMIibl JI; noaa€rcsl MOCTOSIHHOE OTPULATENBHOE
HaIpsuKEHUE, MONTyYarouieecs Ha COMPOTUBICHUU
Rs.

W3 Bcero ckazaHHOTO SICHO, YTO BETWYHHBI Je-
Tanel, U3 KOTOPBIX COCTOUT MPUEMHHUK (Kpome
neTanei, BXOIAIIUX B KoJeOaTeabHbIC KOHTYPHI),
MOKHO HM3MEHATh B JIOBOJBHO IIMPOKHX Tpeie-
nax. Bo BcskoMm cinydae, u3MeHEHHE JIF000TO KOH-
nencatopa win conportusieHus Ha 20-25 % no-
ITyCTHMO BO BCEX CIy4asiX U HE CKaKETCS 3aMETHO
Ha paboTe NpUEMHMKA.

TakoBel B OOIIMX YepTax MPHHIMUIBI PAOOTHI
OCHOBHBIX IIeNIel MPUEMHHKA MPSAMOTO YCUJICHHUS.

[IpuBoguMBIE B CTaThe CXEMBI MOTYT OBITh
YBEJIMUYCHBI M SIBSATCS IMOJIC3HBIMU yUEOHBIMU I10-
coousimMHu.

YBenuuuBasi 3T CXeMBl M T€M CaMbIM IIpe-
Bpalias uX B y4YeOHBIC IUIaKaThl, CIEAYyeT MYyTH
Pa3HBIX TOKOB OKpAIIMBaTh Pa3HOU KPaCKOM.
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Kak paboraer
1
I'POMKOTOBOPHUTEITH

B mo6oit paamoycTtaHoBKe, Oymb TO pamno-
TPaAHCISAIUOHHAS TOYKA, MPUEMHHUK WA TIPOWUT-
pBIBaTeIh TPAMMIUIACTHHOK, KOHEYHBIM 3BEHOM
SIBIIICTCSL TPOMKOToBOpHTeNnb. Ero Ha3zHaueHue —
peoOpazoBaHue IJIEKTPUIECKOW SHEPTHH B 3BY-
KOBYIO.

QJIEKTPOMAT'HUTHBIE TPOMKOI'OBO-
PUTEJIN. DneKkTpoMarHuTHBIE TPOMKOTOBOPHUTE-
JU TaBHO W3BECTHBI; M3 HUX OOJBIIE BCEro pac-
npoctpanéH rpomkoroBoputens “Pexopx”. Ilo-
3TOMY C MPUHIUIIOM PabOTHI SIEKTPOMArHUTHOTO
TPOMKOTOBOPHUTENS JTyYIlle BCETO MO3HAKOMHUTHCH,
paccMoTpeB KOHCTpYKIHIo “Pexopaa”.

CxemMaTH4ecKoe yCTPOWCTBO 3TOIO TPOMKOIO-
BOpUTENs Noka3aHo Ha ¢ur. 1. Ha ogroM momtoce
MOCTOSSHHOTO Maruuta (Ha ¢ur. 1 Ha FOXKHOM —
10) 3akpemsena ympyras crajgbHas IUIACTHHKA,
HaspIBaeMas SKOpeM. SIKOpb MOXET COBepIIaTh
koyeOanus Ha W3rub. CBOOOITHBIN KOHEI[ SKOPS
HaXOJUTCS MEXIY JIByMs TIOJTFOCHBIMU HAKOHEY-
HUKaMH, COOpaHHBIMH W3 JINCTOB TpaHcdopMma-
TOPHON CTalld W YKPEIJIEHHBIMU Ha JPYroMm IOo-
JIIOCE TIOCTOSTHHOTO MAarHWTa, KOTOPBIM HaMarHu-
YUBACT 3TH TMOJIOCHBIC HaKOHEYHUKH. [loaTomy
CBOOOTHBIN KOHEI SIKOPSI PUTATHBACTCS K 000NM
MOJIFOCHBIM HakoHeyHWKaMm. OJHaKO eClu OH Ha-
XOJUTCSI TIOCPEINHE, TO CHJIBI MPUTSKCHHS YpaB-
HOBEIIINBAOTCA.

@ur. 1. CxemaTnyeckoe yCTPONCTBO
3MNEeKTPOMarHUTHOIrO rPOMKOrOBOPUTENS.

IlontocHble  HAKOHEYHMKH  OJHOBPEMEHHO
CIIy’)KaT CEpACUYHUKOM MAJIEHBKOIO 3JIEKTpoMar-
HuTa. ET0 0OMOTKHM COeAMHEHBI MOCIe0BATEIEHO
TaK, YTO IPU NPOXOXKIEHUHU 110 HUM 3JIEKTpHUUE-
CKOT'0 TOKa B IOJFOCHBIX HAKOHEYHUKAX CO3a0T-
csl TMPOTHBOIOJIOXKHBIE APYr IPYry I00aBOYHBIE
HamMarHuuuBaHus. Takum oOpa3oM, €ciid B OJTHOM
HaKOHEYHUKE I10]] JeHCTBUEM TOKAa HaMarHU4YMBa-
HHUE yCUIMBAETCA, TO B APYTOM OHO OClabisieTcs.

M. Kyxk, Kak paboraeT rpomMKoroBoputenb, «Pa-
o», 1949 Ne 3.



ITpu 5TOM SKOpPB NMPUTATHBACTCS OJHUM HaKOHEY-
HUKOM CHJIbHEe, 4eM JApyruMm. B pesynbrate oH
OTKJIOHSIETCSL OT CPEIHETO MOJIOKEHHUS 10 TEX TOp,
MOKa CHJia YIPYTOCTH HE YPaBHOBECUT CHITY MpHU-
TsokeHus. [Ipym mepemeHe HampaBieHHsS TOKa B
OOMOTKE SJIEKTpOMAarHuTa SKOpPb OTKJIOHUTCS B
JPYTYIO CTOPOHY.

Ecan xk 0OMOTKE TONBECTH TEPEMEHHBIN TOK
3ByKOBOH YacTOTBI, TO SKOph OyAeT COBEpIIATH
KOJIEOaHUSI OKOJIO CBOETO CPEAHEro MOJIOKEHHS C
YacTOTOW TOKA. DTH OBIKEHHS SKOPS MPU TIOMO-
M WIJIBI, TaKXKe MMOKa3aHHOW Ha ¢ur. 1, mepena-
I0TCS BEpIIMHE OYMa)KHOTO KOHYCa, Ha3bIBAEMOT0
muddyzopom. Ilocnennuii, copepmas koiaeOaHus,
cO31a€T B BO3/IyXe 3BYKOBBIE BOJIHBI, KOTOPHIC MBI
BOCIPHHAMAEM B BHJIE 3BYKa.

Mexanu3m rpomkoroBopurens “Pexopa” mo-
Ka3aH Ha ¢ur. 2. BUHT, ynuparoomuics B IpyKu-
Hy, KOTOpasi yKpeIuleHa Ha HI)KHEH CTOpPOHE SIKO-
Ps, CIYKHT JUIsl yCTAaHOBKHU MOCJIETHETO B CEpeIu-
HE MEXIy NOJIOCHBIMA HAKOHEUHHKAMHU.

dur. 2. MexaHnsm rpomkorosoputens “Pekopa”.

Kaxnprii pagmocnymiatenb, UMEBIIUNA AENO C
“PexopmoM”, 3HaeT, YTO, Bpamas ATOT BHHT,
MOXXHO TIpU KCIIAHWHM 3HAYUTEIBHO YMEHBIIHUTH
TPOMKOCTh TEpe/lavyd. YMEHBIIEHHE TPOMKOCTH
MPOUCXOANT 3a CYET TOTO, YTO SAKOPH CHIBHO OT-
KIJIOHSIETCSA OT CPEIHEro MOJOXEHHS U JaXKe YIIH-
paeTcsi B OJIWH U3 TONOCHBIX HAKOHEYHHUKOB. [Ipu
3TOM OJHOBPEMEHHO C YMEHBIIEHHEM IPOMKOCTH
3aMETHO BO3pPAacTaloT HCKaxeHus. [loaTomy HHKO-
IIa HE CJIENyeT IOJIb30BAThCS YCTAHOBOUYHBIM
BUHTOM JJIS PETYJUPOBKHA TPOMKOCTH TIEpEaayH.

O60mmit BHUI TpoMKOTOBOpUTENs “Pexopm”
npuBeaéH Ha ¢ur. 3.

A >

odur. 3. O6wmn Bua
rpomkorosoputens “Pekopa’.
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DNeKTpOMarHuTHBIE TPOMKOTOBOPHUTENH HMe-
0T cpaBHUTENbHO Bbicokuid KIIJ[ - mpumepHO
1,5%, HO HarOT HEBHICOKOE KAYECTBO 3BYUYAHUS.
BocnpousBonumas UMM 1OJIOCa YacTOT JICKHT
00bruHO B mpeaenax ot 250 o 3 5002y, a k03¢h-
(UIUMCHT HeJTMHEHHBIX HCKaXkeHui nocturaer 10—
15%. IlosTomMy o00nacTb NPUMEHEHHS BIIEKTPO-
MarHUTHBIX TPOMKOTOBOPHTEJIEH OYEHb OTrpaHU-
YeHa — OHHU HCIIOJIb3YIOTCSl TOJIBKO B PaliOTpaHC-
JIAIUOHHBIX CETAX M WHOTJ/Ia B TIPOCTEUIMX Oara-
pEUHBIX TPUEMHHKAX.

QJIEKTPOIUHAMUYECKHUE  T'POMKO-
I'OBOPUTEJIN. nekTpoauHaMHUUECKHe TPOMKO-
TOBOPHUTENH WJIH, KaK JJIs KPaTKOCTH UX 4acTo Ha-
3BIBAIOT, JAMHAMUKH, TMPUMEHSIOTCS B TOJABIIAIO-
meM OOJIBIITUHCTBE PAAHOyCTAHOBOK. ITO OOBSIC-
HSETCS TEM, YTO JMHAMUKU OTIUYAIOTCS XOPO-
IIIMM Ka4eCTBOM BOCIIPOM3BEACHHS 3BYKa, a TAKXKe
MPOCTOMN M HAJEKHON KOHCTPYKIIUEH.

Pabora nuHammka OCHOBaHA Ha B3aUMOJICHCT-
BUU DJIEKTPUYECKOTO TOKA C MAarHUTHBIM TIOJECM.
Ecnu moMecTuTh MpOBOIHUK, 1O KOTOPOMY TIPO-
TEKaeT TOK, B MOCTOSHHOE MAarHUTHOE MOJe, KaK
9TO TMOKa3aHo Ha ¢ur. 4,To HA IPOBOA OYyIeT Aei-
CTBOBaTh ompenenéHnas cuia. EE Bemnmumna F
MPOTOPIIMOHATbHA CHJIe TOKa |, MarHUTHOW WH-
nykuud B u mHe | mpoBoaHMKA, HAXOASIIETOCS
B MarHUTHOM ToJyie. Tak Kak B paccMaTpUBaeMOM
Cllydae ¥ MarHUTHAsE MHIYKIUS, ¥ JUTHHA TTPOBOJI-
HUKa TOCTOSHHBI, TO JICHCTBYIOMAs HA TPOBOJ
CWJIa TPSIMO TMPOMOPIUOHATFHA BEIUYHHE DIICK-
Tpuueckoro Ttoka. Kpome Toro, sta cmia nmeer
onpeneNI€HHOE HalpaBJIeHHE, 3aBUCSIIEEe OT Ha-
MPaBJICHUS] TOKA W HAIpPaBJICHUS MarHUTHBIX CH-
JIOBbIX JUHUHU. [Ipy M3MEHEHUN HamNpaBJI€HUS TO-
Ka cuiia OyJeT IeHCTBOBATh B 0OPAaTHYIO CTOPOHY.

10

F=Belsl
®ur. 4. [NpoBOAHNK C TOKOM
B MarHMTHOM rorne.

Takum 006pa3om, eciu Mo MPOBOY, MTOMEIIEH-
HOMY B MarHMTHOE T0J€, MPOTEKaeT NePEMEHHBIN
TOK 3ByKOBOM 4acTOTHI, TO CUJIa, NEUCTBYIOMIAs Ha
MIPOBOI, TIOBTOPUT BCE HM3MEHEHWS BEITUYHHBI U
HaIpaBJeHUs 3TOr0 TOKa.

KoHcTpykTHBHO MpoBOJA, MOMEIIAEMBbIA B Mar-
HHUTHOE TI0JIC, BEITIOIHSICTCS B BUJIC OJHOCIONHOM



WM MHOroCJoHOW karymiku. EE HaszbiBaloT
00OBIYHO 3BYKOBOH KaTymkoid. OHa ImoMeniaeTcs B
KOJIBLIEBOM 3a30p€, B KOTOPOM C MOMOIIBIO Mar-
HUTHOW CUCTEMBI CO3/aéTcs pajuaibHOE MarHUT-
HOE TOJIE.

CyIecTBYIOT ABE CHCTEMBI JMHAMHKOB. C TIO-
CTOSSHHBIM MAarHWTOM M C JJIEKTPOMAarHUTOM. Y
TUHAMUKOB TIEPBOH CHUCTEMBI MAarHWTHOE TIOJIC B
3a30pe CO3MaéTCs C MOMOIIBIO CHIBHOTO IOCTO-
SIHHOTO MAarHuTa, CACIaHHOTO U3 CIELHAILHOrO
ciuaBa. OOl B TaKOI CUCTEMEI C KOJIBIIEBLIM
MarHMuTOM IIOKa3aH Ha ¢ur. 5, a eé paspe3 Ha
¢ur. 6. KonpiieBoli MarHuT M3roToBISCTCS OOBIY-
HO W3 AJTIOMHHHEBO-HHUKEIIEBOH cTanmu. Bcrpeua-
FOTCSI TAKXKE MAarHUThI IPYroi GOpMEI.

@ur. 5. O6WuN BUA 3NeKTpoanHaAMUYEeCKOro
rPOMKOrOBOPUTENS C KONbLIEBLIM
NMOCTOSAHHLIM MarHMTOM.

CkreeHo

1N

dur. 6. Paspes anekTpoanHaMmnyeckoro
rPOMKOrOBOPUTENS C MOCTOAHHLIM MarHUTOM.

Y IMHaMUKOB BTOPOTO THUIIA MarHUTHOE TI0JIE B
3a30pe co3MaéTcs C MOMOIMIBIO 3JIEKTPOMArHUTA.
Ero oOMmotka, mMmeromas OOJBIIOE KOJIHMYECTBO
BHUTKOB, Ha3bIBa€TCSI OOMOTKOHN BO3OYKICHHS WITH
KaTyIIKOW MOAMAarHMYMBaHUS W TIOMEIIaeTcs Ha
IEHTPaIbHOM CTEpPKHE MarHUTHOW CUCTeMBI. Ha
MECTE MOCTOSHHOTO MarHuTa B 3TOM ClIy4ae yc-
TaHABJIMBAaeTCAd CKOOa M3 MSTKOW CTalli, U3 KOTO-
pOii CIIeaHbl TAKXKE OCTABLHBIC YaCTH MarHUTHOM
cucrembl. [lo karymike HOAMarHUYMBAaHUS TIPO-
MyCKaeTCs MOCTOSHHBIA TOK, CO3JAI0OIIUN CHIIbHOE
MarautHoe mone. [lomMaranynBanne TpedyeT m0-
MOJIHUTEIILHOTO Pacxo/ia IHSPTUH.
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3ByKOBasl KaTyllIKa JUHAMUKA CKIICHBACTCS C
BepIIMHOW OymakHOro auddys3opa, KOTOPHIH
LIMPOKOM 4acThlo YKpeIui€H B Aepkatene. OnqHa-
Ko Onaromapss TMOKOCTH TO(QPUPOBAHHOM YacTh
muddyzopa Takoe KperieHHe HEeIOCTATOYHO IS
TOro, YTOOBI 3BYKOBas KarTyllka IoOMenlanach
TOYHO B CEpEJMHE MAarHUTHOTO 3a30pa M He 3aje-
Bajia 3a €ro CTEHKH BO BpeMs pabOThl TWHAMUKA.
[TosTomMy, kpome muddy3opa, K KaTyIke mpukpe-
TUIAETCsl TaK HasblBaeMas LEHTPUpPYIOIIas Iaiioa,
CIy)Kamas Uil TOYHOH YCTaHOBKU Karyriku. OHa
M3TOTOBJISIETCS OOBIYHO M3 TOHKOTO TpECCIIaHa
WIM TEKCTOJIMTa WM W3 OyMmMaru, NpONUTaHHOU
CTELUAIEHBIM JIAKOM.

IMogBwxHas cucTeMa TaKOro TUHAMHKA, CO-
CTOSIIIAsi U3 3BYKOBOHM KaTyITKH, OyMaKHOW IICH-
Tpupytomed maiosl u auddysopa, moxkazaHa B
cobpanHOM BHUE Ha (ur. 7.

our. 7. NMogswxHasa cuctema
3NEeKTPOANHAMNYECKOTO FPOMKOrOBOPUTENS.

Bo BpeMs paboThl THAMHKA 1O 3BYKOBOW Ka-
TYIIKE TPOTEKAeT TOK HU3KOM 4acToThl. Jleict-
BYIOIIasi TIPH 3TOM HAa KaTYIIKy CHJIa H3MEHSET
CBOIO BEJIMYMHY W HaIlpaBlieHUE, B TOYHOCTH TIO-
BTOpsIE M3MEHEHHS TOKa B KaTymike. [lom medcT-
BHEM STOW CHJIBI TIOJIBMKHASI KATYIIKa JMHAMUKA
COBepIIaeT KOJeOaHus, MTOBTOPSIONINE C HEKOTO-
pBIM TPUOTMKEHUEM BCE WU3MEHEHUsI JICHCTBYIO-
IIe¥ CUIIBI, a CIeOBaTEeNbHO, U TOKA HU3KOH Yac-
TOTHI B KaTyIIKE.

ONEeKTPOANHAMUYECKHE  TPOMKOTOBOPHUTENH
MMEIOT MEHBIIUH K. TI. [I., 9eM JIEKTPOMArHUTHBIC
(mopsimka 0,5 %),H0 3aTO OHM 0OECIIEUMBAIOT BhI-
COKOKAQUeCTBEHHOE BOCIPOM3BENCHHE 3ByKa. Y
XOpOIIUX JHHAMUKOB BOCIIPOU3BOIMMAS IMOJIOCA
gactot nonyyaercst o 80 1o 7 0002y, a koadpdu-
LMEHT HEJIIMHEWHBIX WCKAKEHUU HE IPEBBILIACT
HECKOJIbKHX TPOIIEHTOB.



HpI/IéMHI/IK-paI[I/IOTO‘-IKal

OnuceIBaeMBbIi 3/1eCh MPUEMHUK JIJIST MECTHOTO
npuéMa TpeaHa3HAYaeTCI BMECTO  OOBIYHOM
TPAHCISIUOHHON pannoToukd. OH UMeeT 3Hauu-
TEJIbHOE TPEHMYIIECTBO IO CPaBHEHUIO C IIO-
CleTHeH, Tak Kak, pacmonaras Tpemsl (hUKCHpO-
BaHHBIMU HAacTPOMKaMU, MO3BOJISECT HACTPaUBaTh-
Cs Ha TPU CTAHIIUU W TaKUM O0pa3oM BBIOMPATH
mo0yI0 U3 TPEX MPOrpamMm.

CXEMA TIPUEMHUKA. TlpunuunuansHas
cxeMa mpuéMHUKa prBe/icHa Ha ¢ur. 1.

A
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@ur. 1. MpuHuMnuanbHas cxema NpUEMHMKA.

IMpuémuuk cobpan mo cxeme 0-V-1 ¢ oOpart-
HOHM cBsi3pio Ha jamne 6H8C (mBoitHo# TpHmox c
pasnenéHusiMd  Katomamu). CBS3b C aHTEHHOM
émMKocTHasa —yepe3 konaencatop Cy.

C moMOIIbI0 KHOTIOYHOTO TMepeKirodarens 11;
Katymku Ly, Ls u Lg moouepEnHO moaKIr09atoTes
K KoHIeHcaTopy C, 1 00pa3yioT ¢ HUM HacCTpPOCH-
HBII KOHTYP. DTOT KOHTYpP BKIIIOYEH B IIETIb CETKH
MEPBOTO TPHUO/A, PabOTAIONIETO B PEKUME CETOYU-
Horo pertektupoBanms. Karymkum L4, Ls m Lg
cHaOXXEHbl MAarHETUTOBBIMH CEpPACYHUKAMHU IS
MOJICTPONKY Ha HYXXHYIO CTAHIIUIO TP HaJIaXH-
BaHUU MPUEMHHUKA.

Katymku obpatHoit cBsizm Ly, L, n L3 st ym-
POIIEHUS TIEPEKITIOUCHHI TPU TIEPEXOJIE C OJHOM
CTaHIIMM HA JPYTYH0 COCIUHCHBI MOCIEIOBATEIIb-
HO.

C Harpy304HOTO conpoTHBIeHUS R; neTekTop-
HOW CTYNCHU HANpsDKCHUE NOJAETCsl HA YCHIIH-
TeJb HU3KOW YacTOTHI (BTOPOM TPHOJ JaMITbI) de-
pe3 xoHaeHcatop Cg M TIepeMeHHOE COMpPOTHBIIE-
Hue Ry, sBAfIONIEECS pEryISITOPOM TPOMKOCTH.
YcuneHHble KONEOAHUS HU3KOW YacTOTHI MOCTY-
MaloT Ha TPOMKOTOBOPHUTEIH / p.

! C. Baukesny, IIpuémuuk-paguoTouka, <«Paguo»,
1950,Ne 7.
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Bricokoe HampspKeHUE U1l TUTAHUST aHOTHBIX
neneil mpuéMHHUKA MOJAETCA OT OJHOMOIYIEpH-
OJTHOI1) BBIIPSIMUTEJISI C CEJICHOBBIM CTOJIOMKOM B.
BmecTo cumoBoro Tpancgopmaropa HCIOJIb30BaH
aBTOTpaHcopMaTop, B KOTOPOM HMEETCSI HU3KO-
BOJIbTHasE 0OMOTKa JiUIsl Hakama jammbl. [Ipucoe-
JIHMHATH K NPUEMHHKY 3a3¢MJICHUE HEJb3s1, TaK Kak
OJIMH U3 TIOJFOCOB DJIEKTPOCETH COCJMHEH C IIac-
CH.

KOHCTPYKLIMA U JIETAJIU TMPUEMHU-
KA. TlpuéMHUK CMOHTHUpPOBaH Ha LIACCH pa3Me-
pamu 9 X 12cm u BeicoTON 3 cm. Pacmonoxkenue
neTanell Ha IIaccH MoKa3aHo Ha ¢ur. 2.
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odur. 2. PacnonoxeHune getanen Ha LLaccu.

ABToTpaHchopMaTop coOmMpaeTcs U3 IJIACTHH
1I-18, Tonmuua HaOopa 2,5 cu. Yacts ceTeBoi
oomotku (mnst Hampsokenus 1206) cocrout u3
1 200 ButkoB nposona I19JI 0,18; Bropast 4yacTh
€€, coeIMHEHHAsI MOCIIeI0BAaTeNIbHO C MEPBOM, CO-
nepxut 1 000 ButkoB mposoxa I12J1 0,14. Ha-
KalbHast 00MOTKa uMeeT 65 BuTkoB mposoa [19J1
0,51.

KoHcTpyKTHBHOE BBIIOJIHEHHE KaTyIIEK MOKa-
3aH0 Ha Qur. 3. Kapkacel isi HUX CKJICMBAIOTCS
U3 TUIOTHOM Oymaru. KaTyiiku HamaThIBaOTCS
BHABaJl ¥ UMEIOT CIIEIYOIME YMCIa BUTKOB: Ly —
120,L, — 80,L3 — 25,L, — 400,Ls — 280,Ls — 72.
Karymku L, Ly, L, Ly u Ls HamMaTEIBatOTCS TIpO-
Bogom [IDIIO 0,1, a karymka Lg — mpoBogoM
13110 0,25.

dur. 3. YCTpONCTBO KaTyLLeK.



KoHcTpyKIusl KHONOYHOTO — MEPEKIF0YaTeNst
oOecrieynBaeT MepeKIlfoueHe MpUuEMHUKA Ha TPH
(PMKCUpPOBaHHBIC HACTPOWKH. TpH BO3MOMKHBIX
MIOJIOKEHUST TIEPEKITIoYaTeIsl CXEMaTHIECKH H30-
OpaxeHsl Ha ur. 4.
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dur. 4. Cxema gencTeus nepekntoyaTens.

[Mepexmouatens (pur. 5) cocTout U3 ciemyro-
IUX YacTEH. TOJKaTelned a, 6 W 6, Ha KOTOpHIE
CBEpXy HAJEBAIOTCS KHOIMKHA W3 HW3OJIAIMOHHOTO
MaTepuaia, U TON3yHKa 2, KOTOPBIA OCYILECTBIIs-
€T IPUCOEeTUHEHNE K HY)KHOMY KOHTaKTy o#. Toi-
KaTeJH, TTOI3yHOK U KOHTaKThI PacIojiaraloTcs Ha
MaHebKe 0; 31IeCh K€ KPEmuTcs KOJoJKa e, B Ha-
MPaBJISIONMX Ma3aX KOTOPOM IBUTAIOTCS TOJKa-
Tenu. [laHenpka 0 KpemuTes K Maccyu MpUEMHIKA
00JITaMH WK 3aKIIEMKAMHU.
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®ur. 5. KOHCTpYKLWS KHOMOYHOTO MNepekrovaTens.

KoHTaKThI Ha MMOJI3YHKE & ¥ Ha MMaHEIbKe O BBI-
MTOJTHEHBI U3 1,511 MeTHON TPOBOJIOKH.

Bce netanu mepexirodaTens Hy>)KHO CIIenaTh U3
MPOYHOTO HM3OJSAIMOHHOTO MaTepualia, HampuMmep
MPOMTUTAHHON JIakOoM (paHephl, TEKCTOJIUTA WIIH
OpPraHUYECKOTO CTEKIIA.

Konopaka mist mpemoxpaHuTensi COCTOUT U3 Ta-
HEJBKH, CICTAaHHON W3 M30JSIMOHHOTO MaTepHua-
Jla, ¥ YKPEIUIEHHBIX Ha HEW ABYX MPYKUHAIIUX
KOHTaKTOB (M3 TapTOBAaHHOW MEIM, JATYHH WIIH
KECTH).

Bce ocranbHbie JeTanu B NpUEMHUKE 3aBOJI-
CKHe, UX JJIEKTPUYECKHE BEITMYMHBI MMOKA3aHBI Ha
MPUHIIAITHAITEHON CXeMe.
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I'poMKoTrOBOpHUTENH MPUEMHUKA TOJDKEH 00JIa-
naTh  OONBIIMM  BXOJIHBIM  COTPOTHBIICHHEM.
MoOXHO TpPUMEHUTH, HANPUMEP, BBICOKOOMHBIN
«Pexopa» wiu AWHAMUK, paCCYMTAHHBINA Ha pado-
Ty C BBIXOJTHOW JIaMITO#, TPEOYIOIIEeH COMpPOTHUB-
nenust Harpysku 6 000—8 00@ .

[Ipu mpaBUIBLHOM BBITIOJIHEHUH MOHTa)Ka Ha-
JIaXKUBaHHWE MNPUEMHUKA CBOJUTCA K HACTPOMKE
€ro Ha ImpuHUMaemble craHuuu. HacTtpolika npu-
EéMHUKAa TPOU3BOJUTCS MAarHETUTOBBIMHU CEpJey-
HUKaMU ¥ MOA00POM BEITUYHMHBI 00PaTHOH CBSI3U.

HanaxeHasrid mpuéMHUK 00eCIIeYuBaET TPOM-
KOTOBOPSIIUN NpuéM TpEX OMKaHIMX cTaHIMN
Ha HEOOJBIIY) BHEIIHIOK WM HA KOMHATHYIO
anteHHy. Hanpumep, B MockBe 1 B MOCKOBCKOM
obyacT TakoW TNPUEMHUK TIO3BOJISIET CIIYIIAThH
MO0y U3 TPEX MPOrpamMM IEHTPAILHOTO PaIHo-
BEIIIaHHS.

Cymneprerepoaus’

B cxemax npuEMHHUKOB TMPSMOIrO YCHIJICHHS
MIPUMEHSAETCS] TOJIBKO OJWH THII IIPeoOpa3oBaTelIs
KOoJeOaHUN — JIETEKTOP, BBIACISIONINA W3 MOIY-
JIUPOBAHHBIX KOJICOAHWH BBICOKOW YaCTOTHI KOJIe-
0aHNA HU3KOW 4acTOTHI. B COOTBETCTBHUHM C STHUM B
TakuX NPUEMHHUKAX OCYIICCTBISCTCS YCHUICHUC
KOJICOaHUI BBICOKOW YaCTOTHI (YaCTOTBI TPHHU-
MaeMoOl CTaHIMK) M YCHICHHE KOJIeOaHuil HU3KOM
(3ByKOBOI1) 4aCTOTHI.

Ho BO3MOXHOCTh yCHIICHUS KOJEOAHUI BBICO-
KOW 9acTOTHI OTpaHWYEHA CPABHHUTEIHHO HEOOIb-
HIMMH TIpeeaMu (M3-3a OMacHOCTH BO3HUKHOBE-
HHUS TIAPa3MTHBIX KOJIeOaHMH), OCOOCHHO eciu
4acToTa JISKHUT B KOPOTKOBOJIHOBOHM YacTH paauo-
BEIIATEeNFHOTO UAaMa30Ha, a TeM Oolnee B obmacTu
KOPOTKHX BOJIH.

C npyroii CTOpOHBI, €IUHCTBEHHBINA IPUTOJI-
HBIA JUIS BBICOKHMX YacTOT THIT YCHJIUTENS — 3TO
pe3oHaHCHBI. HO HE0OOXOAMMOCTh TEepecTpOrKU
BCEX KOHTYPOB NPHU MEPEX0JIe OT OJHOW CTaHIIHH
K IPYyroi OY€Hb YCIOXKHSAET KOHCTPYKIIHIO YCHITH-
Tenss u obOpamenue ¢ HUM. O0e 3TH TPYAHOCTH
MOTYT OBITh YCTPaHEHBI OJHUM U TEM XK€ METO-
oM — mpeoOpa3oBaHUeM NMPUHUMAEMBIX KoieOa-
HUH 10001 4acTOTHl B KONEOaHWS OJHOM W TOU
ke (PUKCHpPOBaHHOM YacTOTHI. JTa YacTOTa BBHIOH-
paeTcsi OHMKEHHOHN, YTOOBI MOXXHO OBUIO TOJTY-
YUTHh JIOCTaTOYHO OONBINOE yCHWIIEHHE, W Ha Heé
HACTPanWBaeTCsl pE30HAHCHBIN YCHITUTEb.

1 C. Kun, Asbyka paguorexuuku (MaccoBas pa-
nuobubnuoreka), ['ocanepromsnar, 1949 (1 mo npyrum
HCTOYHUKAM).



Takoit MeToJl MPUMEHEH B CYyNepreTepouH-
HBIX TpuéMHHKaX. Ta (QukcHpoBaHHas YacToTa,
KOTOpasi IMOJIy4aeTcs B CYIEPreTepoauHe, Ha3bl-
BaeTCsl OOBIYHO MPOMEXKYTOYHOMN YaCTOTOM.

Crioco6, KOTOpEIN pUMEHSIETCS IS TIpeodpa-
30BaHM KoJieOaHWi 000 MTPUHIMAEMOK 4acTo-
THI B KOJICOAHUE OJTHOM MPOMEKYTOYHON YaCTOTHI,
COCTOWT B CJIETYIOIIEM.

Ecam B3sITh 1Ba KOeOaHUs pa3IUIHOW 4acTo-
THl U CIIOKUTh WX, TO B Pe3yJbTaTe MOIYYarOTCs
CJIO)KHBIC KOJICOAaHWs, TaK Ha3bIBaCMbIC OUCHHS.
I'padugecku 3TOT TIporiece CIOKEHUs KoJieOaHui
n300paxén Ha ¢ur. 1. Kpussie 4 u b cootBeTct-
BYIOT JByM TapMOHUYECKHM KOJICOAHUSM pa3HOU
JacTOTHI, a KpuBasg B m3o0pakaeT OWEHHUS, TTOTy-
YeHHBIE B PE3YyJIbTAaTE CIIOKEHHUS 3TUX ABYX KOJe-
Oannii A u b.

AW
AT
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pe3ynbTupyloLwero konebaHus
NepUoaNYECKN N3MEHSETCS.

B

B kpuBoii B 5erko 3aMeTUTh HOBBIM Nepuof —
WMEHHO NeproJ] OMeHU, KOTOPBIH Ha (urype ot-
MeueH OykBamu 7. Cpasy BHAHO, YTO TIEPHOI
9TUX OueHMid OoJbIe, YeM MEPHOA KaKAOTO M3
claraeMbIX KojeOaHHid, U, ClIe0BaTeIbHO, YacTO-
Ta OMeHMI MEHBIIIe, YeM YacToTa KaXKI0ro U3 clia-
raeMbIX KOJIeOaHH.

Yacrora OMeHUi paBHA pa3HOCTH YacTOT JABYX
cnaraeMbIX KoneOanuii. Uem OoibIlie pa3HOCTH
MEXAy STUMH YacTOTaMH, TeM OOIbIIe YacToTa
OMeHMii; TOATOMY, BEIOpaB JOCTATOYHO OOJBIIYIO
pasHHIy MEXKAY CllaraéMbIMH YacTOTaMH, MBI
MO’KEM TIOTYYUTh OMEHHS BHICOKOM YaCTOTHI.

Tax, eciu MbI BO3bMEM cllaraeMble KoseOaHus
c yacrotamu 1 000xey (Bomna 300.m) u 1 460key
(Bomua 205.:), To OMeHus!, OIYUIEHHBIE B PE3YIIh-
TaTe CIOXKEHHUS JTHUX KoJjieOaHWi, OymyT WUMETh
gactoty B 460 ey (1 460-1 000 = 460)T0 co-
OTBETCTBYET BoJiHE 6521.

OpHako TMONMy4YeHHbIE OMEHUS XOTA M UMEIOT
YK€ IEPUOJI, COOTBETCTBYIOIININ MPOMEKYTOUHOU
4acToTe, HO OHM HE MPEACTaBIAIOT COO0H rapmo-
HAYECKHUX KOJICOAHWH TPOMEKYTOYHONW YaCTOTEHI.
UT0OBI MOTYYUTH 3TH KOJNeOaHUs, HY)KHO OHMEHUS
MPOAETEKTHPOBATh. Tak e Kak U3 MOLyJTUpOBaH-
HBIX KoJieOaHUil Py IeTEKTUPOBAHUH BBIIEISIOT-
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Cs1 KOJIeOaHUsS ¢ YaCTOTOW MOMYIISITNH, U3 OMCHMIA
NpU JIETEKTHPOBAHUM BBIJICISIOTCS  KOJIeOaHUs
Pa3sHOCTHOM YacTOThl (paBHOM pa3sHOCTH JBYX
CJIaraeMbIX YacToT). ITOT METO/ MPeoOpa3oBaHuUs
YacTOThI HA3hIBAIOT METOJIOM CMEIICHUS MM Me-
TOJIOM TE€TEPOTUHUPOBAHMS.

Kak e oCyIecTBUTh 3TOT METO/] P MpUEMe
pPaaMOCTaHIINN?

ITycts kpuBas A (pur. 1) uzobpaxaer koneda-
HUSl, MPUXOSIIUE B KOHTYP MPUEMHHKA OT Tepe-
natorieid ctannuu. Co3najuM B HalleM MPUEMHH-
Ke BCIIOMOTaTeNIbHbIC KOJeOaHusl BRICOKOH 4acTo-
Tl (kpuBas b Ha ¢wur. 1) npu mOMOIIH CTICIHaITh-
HOTO TeTepOJMHA U TOJ0EePEM YaCTOTY TeTEePOIH-
Ha Tak, 4ToOBI Pa3HOCTh YacTOT KoyieOaHuit 4 u b
cocraBisuia, Hanpumep, 460 key. Clnoxum mosy-
YCHHBIC KOJICOAHUS U MPOITyCTUM UX Yepe3 JICTeK-
TOpHY1O Jamiy. Toraa B KOHTYpe, BKIIIOUEHHOM B
AHOJHYIO IIeTh JIAaMITbl U HACTPOCHHOM Ha pa3Ho-
CTHYIO YacTOTy, MBI TIOJyYUM KOJICOAHUS ITOH
pa3zHocTHO# yacToThl 460x2y.

[Tomydennsie  KojeOaHUS  TPOMEKYTOTHOM
YaCTOTHl MOYKHO YCHJIUTH C TTOMOIIBIO YCHIIUTEIIS
BBICOKOW 4acTOTHI, KOTOPHIN B 3TOM CITydae Ha3bl-
BaeTCs YCUIIUTENIEM MPOMEKYTOUYHON YaCTOTHI.

Jlnst ocyliecTBIeHHs Tpoliecca Mpeodpa3zoBa-
HUS YaCTOTBI MOXKET CITY>KUTh CXeMa, H300paxEH-
Has Ha ¢ur. 2. [Ipuxoaamme konedaHus yiaBiu-
BArOTCS MPUEMHON aHTEHHOH M Yepe3 KaTymky L
9T KOJICOAHUS TOMAJAI0T Ha CETKY JETEKTOPHOM
nmamnbl. Ho mpenBaputensHO B KaTymike L. Ha HUX
HAKJIJIbIBAIOTCS BCTIOMOTAaTeIbHbIC KOJeOaHHs OT
karymku rerepoauna L. Koutyp L,C, B aHogHOM
I[N JICTEKTOPHOW JIaMIThl HACTPOCH Ha Pa3HOCT-
HYI0 4acToTy. [lodydeHHbIe B pe3ynbTare JeTeK-
TUPOBAHUS KOJEeOAHWs PA3HOCTHOW YaCTOTHI Ha-
MPABIISIOTCS U3 3TOTO KOHTYpa IS JaJIbHEHIIero
YCHUIICHUS B YCWJIUTENb MTPOMEKYTOUYHON YaCTOTHI.

Ot reTepoaunHa

LI'YJLQJ Cc

K ycunurenio

A POMEXYTOYHOM
d}_‘ 4acToTbl
a Lc2
? E 7 L2
3

Rl

dur. 2. YnpowéHHaa cxema npeobpasoBarens
YacToTbl cynepreTepoanHa.

Paccmotpennas ynpoméHaas cxema mpeoOpa-
30BaTelisl YaCTOThl CyNEpreTepoauHa cedyac pen-
KO TpUMEHsIeTcs Ha MpakThKe. B coBpeMeHHBIX
CYIIepPreTepoIMHAX BO30YKIACHUE BCIIOMOTATENb-
HBIX KOJIeOAaHWH W JIETEKTUPOBaHUE OUCHUMA
OOBIYHO BBIMIOJIHAET OJTHA M Ta )K€ JIaMIa CIelH-
aJILHOTO yCTpoKcTBa. Takoi crienuaibHON cMecH-
TENBHOMN JIaMION SBISIETCSA TeNTOJ — JIaMIla C Iis-
TBIO CETKaMH.



CxeMma nipeoOpa3oBaTeisl YaCTOTHI C TENTOIOM
npuBeneHa Ha ¢ur. 3. enTon B 3TOM cXeMe cMe-
CUTEISl TIPEJICTABIIICT CO00M Kak OBl JBE OTIEIb-
HBIC JIAMITBI, IOMEIIEHHBIE B OJWH OAJJIOH M CBS-
3aHHBIE OOIIMM AIIEKTPOHHBIM MOTOKOM. [lepBas
W3 3TUX JIAMIT CITY’KHT JUTsI BO3OYXKICHHS KoyieOa-
HUU U 3aMEHsIeT OTAENbHBIN retepoaud. Bo BTo-
poii JaMIie CMEIIMBAIOTCA MPUXOASIINE Koieoa-
HUS C KOJNEOAHWSIMH TeTepoJnHA M M3 TMOJy4YeH-
HBIX OUCHUIA BBIJCIISIOTCS KOJeOaHUsl pa3HOCTHOM
4acTOThI. JIJI1 HATJSTHOCTH 3TU JIBE <«OTACIbHBIC
JAMIIBD» pa3fAesieHbl Ha CXeMe ITyHKTHPOM.

K cemo4yHOomMy
CMeuwjeHuto

K yeunumento
IPOMEXYMOYHOU
4acmomsi

THT

K denumenwo K nnrocy
8bICOKO20 8bICOKO20
HanpsKeHUs1  HarnpsKeHust

dur. 3. Cxema npeobpasoarens
4YacTOTbl C reNTOAOM.

[lepBrle nBE CETKH, CUMTas OT KaTOAa, CIIyKaT
COOTBETCTBEHHO CETKOW M «aHOJOM>» TeTepOoarHa
M BKJIFOYAIOTCS KaK OOBIYHBIA TPHOJ B CXEMY C
obpatHOi cBsizplo. CeTka, wWrparomas pojb
YIPaBISIONIEH CEeTKH TeTEpOANHA, MPUCOeINHEHA
K KojebatenmpHOMY KOHTYpy TeTepoamHa L,Co.
Bropas cetka («aHOI» reTeporHa) MPUCOEIUHE-
Ha K KaTylike oOpaTHo# cBsi3u Ls. braronaps Ha-
JTUYAI0 OOPAaTHOM CBSI3M B JIaMIT€ BO3HHUKAIOT KO-
nebaHus, U 3JICKTPOHHBIN TOK, IPOHHUKAIOIINN Ye-
pe3 BTOPYIO CETKY, MEPEHOCHT 3TH KojcOaHHS B
00J1aCTh «BTOPOM JIAMITBI».

[Tpuxoasuue curHaiabl MOABOMASITCS K YETBEP-
TOH CeTKe.

TpeTbs v msATast CETKH JIAMITBI COETMHEHBI BME-
CTe ¥ HAXOZATCS TOJ MOCTOSHHBIM IOJIOKUTENb-
HbIM HamnpspkeHreM. OHHM WrparoT poJib SKPaHOB
MEXy <«IIepBOIl M BTOPOM JIammamMu», ¢ OJHOM
CTOPOHBI, a TAKXKE MEXAY YIPaBIAIONIEH CETKON U
aHOJOM «BTOPOH JaMmbl», —c Apyrod. Takum o0-
pa3oM, «BTOpas JiamIria» padoTaeT Kak 3KpaHUPO-
BaHHAas JIaM1a.

Konebanusi 31neKTpOHHOTO TOKa, CO3JaHHBIC
«IIEPBOW JIAMIION», U3MEHSIOT MapaMeTphbl «BTO-
poO# TaMMbI» U B HEW MPOUCXOAAT CMEIICHUE TIPHU-
XOIIAIINX KOJIeOaHWH ¢ KOJCOaHMSIMHU TeTepoIuHa
u oOpa3oBaHMe KONeOaHWH pa3HOCTHOM YacCTOTHI.
KouTyp B 1lenu aHO/Ma, HACTPOCHHBINM Ha 3Ty Yac-
TOTY, BBIJENSIET W3 aHOJHOTO TOKa KOJeOaHUs
pPa3HOCTHOM dYacToThl. Jlampime »TH KosieOaHUs
MOJAIOTCA Ha BXOJ YCHJIUTENS MPOMEXYTOUHON
9acTOTHI.
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[Ipumenenue crienuaibHOU MpeoOpa3oBaTeh-
HOW JTaMIIBI HE TOJBKO YIPOIIAeT KOHCTPYKIIHIO
CYTIepreTepoiIvHa TEM, 4YTO COKpAaIlaeT YHCIIO
JIaMT, HO W YCTPaHSET sl TPYTHOCTEH, KOTOphIC
BO3HUKAIOT MPH pabOTe CXeM C OTIENbHBIM TreTe-
POIIMHOM.

Msl paccMoOTpenu TpeoOpa3oBaHUE HEMOITY-
JUPOBAHHBIX TPUXOIAIMNX KOJNEOaHWH; CHEIaHO
910 OBLTO MIs ympomieHus. [lpu nmpuéme mMoxyu-
POBaHHBIX KOJeOaHUi, MMOCKOJIBKY KOJIeOaHUs Te-
TEPOJMHA HWMEIOT TIOCTOSHHYIO aMIUIHTYIy, B
OMCHMAX, a TAKKE W B KOJICOAHUAX TTPOMEKYTOU-
HOW YacCTOTHI TMOJIYYalOTCS W3MEHCHUS aMILIUTY-
JIbI, KOTOPBIE COOTBETCTBYIOT W3MEHCHHSIM aM-
IUTUTYIBI IPUXOAAIINX KojieOaHuH, T. €. Koyeba-
HUS TPOMEXYTOYHON HYacCTOTHI MPOMOIYIHPOBA-
HBI TaK XK€, KaK ¥ MPUXOAsIue Koneobanus. Yro-
OBI TIPEBPATHUTH OTH MOIYJIUPOBAaHHBIC KOJCOAHMS
B 3BYKOBBIE, X HYXHO emé pa3 MpOITyCTUTh dUe-
pe3 nerektop. [losToMy KonmeOaHHsT TPOMEKYTOU-
HOW 4YaCTOTBHI TIOCJE YCHUJICHHS IOABOASATCS KO
BTOPOMY JIETEKTOPY, U YK€ IOCIIe BTOPOTO JEeTEK-
TOpa TONYYCHHBIC KOJICOAHHUS 3BYKOBOW YaCTOTHI
HaIpPAaBISAIOTCSA B TeNe()OH WM B YCUINUTENb HU3-
KOW 4acTOTHI.

Yeunurennb NpoMEXYyTOUHOM YacTOThI COJEp-
JKUT OJHY, @ MHOTJIa ¥ JIB€ CTYIICHU PE30HAHCHOTO
yCHUIICHUSI, OOBIYHO Ha HACTPOCHHBIX TpaHChOp-
matopax. Kak mpaBuio, HacTpanBaeTcs HE OJlHa, a
00e 0OMOTKH TpaHCc(hOPMAaTOPOB, YeM JOCTHIaeT-
cs1 OoJiee BBITOJTHASL B OTHOIICHUU H30HpaTEeIhHO-
cti (hopMa pe30HaHCHBIX KPHUBHIX. Takme TpaHc-
dhopmaTopsl ¢ 06eMMH HACTPOCHHBIMUA OOMOTKAMHU
MOJTYYHIIA HA3BaHUE TIOJIOCOBBIX (PHIIBTPOB.

Bce ¢unpTppl mpu mOMOIIN <IIOTYTIEPEMEH-
HBIX» KOHIEHCATOPOB WJIM MarHeTUTOBBIX Cep-
JICYHUKOB pa3 HABCETJla HACTPAMBAIOTCA HA IPO-
MEXYTOUHYIO YacTOTy, YTOOBI BECh YCIIUTEIb
MPOMEXYTOYHOW YaCTOTHl JaBal JIOCTaTOYHOE
YCUIICHUE W BO3MOXHO OOIIBIIYyI0 H30UpaTels-
HOCTb.

YacToTta KonebaHuil TeTepoInHa MOKET H3Me-
HATBCS B HY)KHBIX TIpelenax, M BCAKHN pa3 OHa
MOIOUPAETCs TaK, YTOOBI BMECTE C MPHUXOIAIINMHU
KOJICOaHMSAMU TOJTydanach OJHA U Ta XKe (PUKCH-
pOBaHHAsA MPOMEXYTOUHAS YacToTa. Takum obpa-
30M, MpPH HACTPOWKE CYINEpreTepoJIMHA YacTOTa
YCUIIMBAEMBIX KOJICOAHHUN <IIOATOHSICTCS» TIOJ
MTOCTOSTHHYIO HACTPOMKY PE30HAHCHOTO YCHITUTE-
JIsl IPOMEKYTOYHOU YacTOThL. B 3TOM 3akirodaert-
Cs OJHO W3 BAKHEHINMX MPEUMYIIECTB CyIlepre-
TEpOJMHA, TaK KaK BMECTO HACTPOMKHM MHOTHX
MEXIYJIaMIIOBBIX KOHTYPOB TIPUXOAWTCA Ha-
CTpauBaTh TOJLKO KOHTYP T€TEPOJMHA U BXOIHON
KOHTYp NMPUEMHHUKA, T. €. HACTPOHKa OYCHB YIPO-
maeTcs.



st Toro 4toObl MONYYHTH (UKCHPOBAHHYIO
MIPOMEKYTOUHYIO YacTOTy NpH J000# BOJHE, Je-
Kallel B Iuana3oHe MPUEMHHAKA, OYCBHUIHO, HYX-
HO, YTOOBI TUANa30H IreTePOUHA ObLT CABUHYT 110
OTHOIIEHUIO K JWAala3oHy BXOJHOTO KOHTYypa
NpUEMHHUKA HA YaCTOTY, PABHYIO MMPOMEKYTOUHOU
4acToTe.

[IpomeskyTodHas 9acTOTa BEIOMPAETCS OOBITHO
okojio 460xey, pexxe 110xkey, U Ha 3Ty BEIUYHHY
JMara30H TETePOJUHA JOJDKCH OTJIUYAThCS OT
JMara3oHa BXOAHOTO KOHTYpa NpUEMHUKA.

Pe3oHaHcHOE ycuieHHE MPOMEXKYTOUHOW Hac-
TOTBI camo 1o cebe o0ecrednBaeT OONBILIYIO YyB-
CTBUTEILHOCTh U M30UPATENBHOCTh CYIEPreTepo-
IUHA, a TpeoOpa3oBaHWE YaCTOTHI MPUXOISIINX
KoneOanmii emé Ooyiee TMOBBIMIACT €TO HM30Mpa-
TEIHHOCTh, IOTOMY YTO OJIM3KO JIeXKAIUE BOJIHBI
NPUHUMAEMON U MeIIAloNIel CTaHIuK Tociie Tpe-
00pa30BaHUs YaCTOTHI «pa3aABHUTAIOTCI». [loscHUM
Ha TIpUMepe, Kak 3TO IPOUCXOJIUT.

Ilycte  mpoMexyTo4yHas  YacToTa  paBHA
460xey, dacToTa NPUHUMAEMON  CTaHIMU
1000key, a wyacTOoTa MeEIIAIOMCH CTAHIHUH

1 010xey, T. €. npUHUMaEeMas U MEIIAIOIIAs CTaH-
MU OTJIMYAroTCs 1Mo gactore Ha 1 %.

UroObl MOJTYYUTH B JAHHOM CIIy4ae MPOMEKY-
TOYHYIO yacToTy B 460Key, Hy’)KHO HACTPOUTH Te-
TepoauH Ha yactoty B 1 460xey. Torma memaro-
mas CTaHIus JacT KolieOaHWe MPOMEKyTOYHON
gactoThl B 450key, Tak kak 1 460—1 010 = 450.

Teneps cUrHaNBI MENIAIONICH CTAaHIIMHA OTIIH-
YarTCs MO0 YacTOTe OT CUTHAIOB NMPUHUMAEMON
CTaHIMU yxe Ooibine yeM Ha 2%. brmaromaps
MPeoOpa30BaHUI0 YaCTOTHI BOJHBI MPHUHAMAEMOM
U MENIalolled CTaHIUA <«Pa3oIlIuCh», OTHOCH-
TellbHasi pacCcTpoiKa YBEJIMYUIIACh, U OTCTPOMKA
OT MEIIAOMIEH CTAaHI[UK STUM 00JIerJacTCsl.

OpHako, TOBBINIAs OOIIYI0 HM30MPATETHLHOCTH
npuéMHHKa, Mpeodpa3oBaHUe YacTOThl OTKPHIBAET
BO3MOXXHOCTh TMPOHUKHOBCHHSI CHUTHAJIOB MeE-
IIArOIIeH CTaHIIUU, €CITA 3Ta CTAHIUS pa0OTaeT Ha
HEKOTOPOH «OIMACHOM» YacToTe.

Konebaxue

Jleno B TOM, YTO OJJHA M Ta € MPOMEKYTOU-
Has 4acToTa TOJIy4aeTcs, €CIIH YacTOTa MPUXO/Is-
IIMX CUTHAJOB HA HYXHYIO BEJIHYHUHY OOJIbINE
WA MEHBIIIE YaCTOThI TeTepoauHa. [1oACHUM 3TO
Ha TOM JK€ YHCIOBOM IpHMEpe, KOTOPHIH pac-
CMOTpEH BBIIIIE.

Ecnu rereponmH HACTpOGH HAa  YacTOTY
1 460key, a mnpoMeKyTOYHas 4YacToTa paBHA
460xey, To KoneOaHUsI HYKHOU MPOMEKYTOUHOH
YacTOThI MOJYYAIOTCSA KaK OT CTaHIWH, paboTaro-
et Ha yacrore 1 000xey, Tak u OT cTaHIUH, pa-
Oorarorieit Ha yactote 1 920xey. B oboux ciyua-
SIX pa3HOCTh 4acTOT cocTaBisieT 460xey.

OpHako Tpu mpuéMe CTaHIMH, padoTarolei
Ha vacrote 1 000xey, Ha 3Ty ke 4YacTOTy Ha-
CTpauBaeTCsi BXOJHOW KOHTYp NMPUEMHHUKA, U TO-
3TOMY CHTHAJIBI MEIIAIONICH CTaHIUK, paboTaro-
meit Ha yactore 1 920key, OymyT 3HAYUTEIHHO
cnabee mnpuaEMaeMmoi. Ho wu30mparensHOCTH
BXOJTHOTO KOHTYpa HEJAOCTAaTOYHO JUIS TOTO, YTO-
OBl TOJHOCTBIO MPETPAUTh MyTh CUTHANIAM Me-
MIAIOIIEH CTaHIIMU K CETKE MEPBOro JAeTeKTopa. A
MocJie MPeo0pa30BaHusl MEIIAKOIIAS CTAHIUS JacT
Ty K€ MPOMEXYTOUYHYIO YaCTOTY, YTO W TMPUHH-
Maemasl, U JTJIbIIe CUTHAJBI e€ OyAyT TakKe yCH-
nuBatbesi. CII0OBOM, CyIIepreTepoiuH, 001amas Bo-
o011e 0OMNBINON M30MPATENBHOCTHIO, MO OTHOIIIC-
HUIO K ATOU TaK Ha3bIBAEMOM 3epKaJbHON MOMEXe
obnagaeT HU3KOH N30HUPATETHLHOCTHIO.

UToOB! yCTPaHUTh OMACHOCTh 3€PKaTbHOU IT0-
MEXHU, HY)KHO TOBBICUTh HM30HUPATEIHLHOCTH MpPHU-
éMHunKa emé 10 nmpeodpazoBaHus 4acTOThl. C 3TOM
IENBI0 B CYNEPreTepoIMHaX MPUMEHSETCS 00bIY-
Has CTYNCHb IPEIBaPUTEIHLHOTO0 PE30HAHCHOTO
YCHJICHHUS] BBICOKOH YacTOTHI.

Takum 00pazoM, TUIIMYHAS CKENETHAs CXeMa
CyTIepreTepoIiHa UMEET BUJ, M300paXEHHBIN Ha
¢ur. 4. IIpu 3T0M, KaK yKa3bpIBaJOCh BBIIIE, B CO-
BPEMEHHBIX CYIEPreTepoiMHax OOBIYHO CMECHU-
TEIh M BCIIOMOTATENIbHBIA TETEPOJIUH 00bEIUHE-
HBI B OJIHOH MPeo0pa3oBaTeIbHOM CTYIICHU.

YcuneHHoe KonebaHue YcuneHHoe konebaHue  KonebaHue YcuneHHoe
8bICOKOU KonebaHue POMEXYMOYHOU MPOMEXYMOYHOU HU3KoU KonebaHue
yacmomal 8bICOKOU Yacmomal yacmomsl! yacmomal yacmomsl  HU3KOU Yacmombl
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dur. 4. Pa3BépHyTas ckeneTHasi cxema cynepretepoanHa.
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B cyneprereponune 0e3 mpenBapUTETHHOTO
YCUJICHHUSI BBICOKOM 4YacTOTBl IPU HACTPOUKE Ha
CTaHIIMIO HEOOXOIMMO HAacTpawBaTh JIBa KOHTYypa
(BxomHOW W reTepouHHBIN). B cxeme ke ¢ mpen-
BapUTENbHBIM YCHJICHHEM 4YHCIIO HaCTPanBaio-
IIUXCS KOHTYPOB YBEIIMYUBAETCA JI0 TPEX, TaK Kak
npubaBisSeTCs HACTPOHKAa KOHTYpa PE30HAHCHOTO
YCHJIUTEIS BEICOKOW 9acTOThI. UTOOBI MOYKHO OBI-
JIO OCYHIECTBIIATh HACTPOUKY OJHON pYy4YKOH,
MPUMEHSAIOT CABOEHHBIE U CTPOEHHBIE KOHJIEHCaA-
TOPBI NIEPEMEHHOIN EMKOCTH.

Bbrnarogapst ToMy 9T0 ma)ke Mpy HAIWYHH TIPE/-
BAapUTENBHOTO YCWIEHUS B CyNEpreTepoAnHe
HMMeEEeTCS BCEro JIUIIb TPU KOHTYpa C NePEeMEHHON
HAaCTPOMKOM, ympomaerca 3ajada MepeKpbITUS
IIMPOKOTO Awama3oHa BoiH. CymeprerepoanH
JIETKO CIIeNaTh «BCEBOJHOBBIM», T. €. IMEPEKPHITH
HE TOJBKO BECh paIMOBEIIATEeNbHBIA THATAa30H
CpPeIHUX BOJIH, HO M Ty 9acThb KOPOTKOBOJIHOBOTO
JMana3oHa, KOTopas OTBElCHA IJs paJuoBella-
TEJIHHBIX CTAHITHIA.

Bce ormedeHHBIE TpemMMyIecTBa CylepreTe-
poauHa mepen npuéMHHKaMu Oe3 mpeoOpa3oBa-
HUA YaCTOThHI — NPUEMHUKAMHU MPSIMOTO YCUICHUS
— MpHUBEN K TOMY, YTO BCE COBPEMEHHBIE BBHICO-
KOKAa4eCTBEHHBIE JIAMITOBBIE MPHEMHUKH J1E€TAI0T-
Csl IO CYNEpreTepOINHHON CXEME.

OOmiee ycuineHnue, KOTOpoe MOXKET AaTh XOPO-
WA CyNepreTepoIMHHBIA MPUEMHHUK, OTPOMHO.
[Ipu HampspkeHUM Ha BXOJE B HECKOJIBKO MHKPO-
BOJIBT CYIEPreTepoauH AaT Ha BBIXOAC HaMps-
YKEHHE, JOCTATOYHOE JJIs1 paOOTHI TPOMKOTOBOPH-
TeJs, T. €. B HECKOJBKO BOJIBT. Takum oOpazom,
NPUXOJSIINE CUTHANBI YCHIIMBAIOTCS B Cymdepre-
TEepOJUHE B HECKOJIbKO MUJUTHOHOB pa3!

PaioKoHCTpyKTOp'

[IpoBenenue Geces MO OCHOBAM PaIMOTEXHUKH
B PaIMOKPYKKaX MPOXOJUT OoJiee YCIEIHO, eClin
OHU COTIPOBOXIAKOTCS JTOXOTYMBBIMU OIBITAMU U
JIEMOHCTPALIUSIMH.

[lpr npoxXoXkIeHHH B PATUOKPYKKAX TEMBI
«KOHCTpyHpOBaHHUE JIAMITOBBIX PaIUOTIPUEMHHU-
KOB» JIY4YIIIe BCETO IMOJIb30BAThCS CIICIUATBHO H3-
TOTOBJICHHBIMH YYCOHBIMU OJIOKAMH, CMOHTHPO-
BaHHBIMH Ha OTKPHITBHIX NaHENsAX. M3MeHeHHEeM
MOPSIJIKA PACIIONIOKECHUSI U COSAMHEHUS OJOKOB
MEXITy CO0OM MOXKHO OBICTPO COOMpPATh MHOTHE
CXeMBbl M HCIBITBIBaTh UX. HuWke omnuckiBaeTcs
Ha0oOp y4eOHBIX OJIOKOB, Ha3BaHHBIH aBTOPOM
«PaTMOKOHCTPYKTOP.

1B.M. Cmerannn, VueGuoie 61okn, «Paguo»,
1947, Ne 6; B.M. CwmeranuH, PanuokoHCTpyKTOp
(Maccosas paguobubnunorexa), ['oconeprousaar, 1949.
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Kaxnas maHenp paanoOKOHCTpPYKTOpa Tpea-
CTaBJIAET COOOW OTMENBbHYIO CTYIEHb JIAMIIOBOTO
paaMoONpUEMHUKA. YCUIUTEIh BBICOKOW YaCTOTHI,
JETEKTOPHYIO CTYIEHb, YCHIUTENb HU3KOH 4acTo-
ThI U BBITIPSIMUTEIT.

IIpu coenvHeHnMn ABYX WU TPEX MaHeNeH mo-
JMy4alTcs Takue paauonpuéMuHuku kak 0-V-1,
1-V-0, 1-V-1. lcnonp3ys Bce dYeThIpEe IaHEIH,
MOKHO COOpaTh HECKOJIBKO JIECATKOB PAa3INIHBIX
JIAMTOBBIX cxeM. KpoMe 3Toro kaxnuas IaHelb
MO3BOJISET UCTIBITATh HA HEH Pa3INYHbIC JICTAIIH.

BykBanpHO B HECKOJIIBKO MUHYT 0e3 mepemnaex
U TIepeIEIIOK MOXHO coOpaTh Ha OHOM OJIoKe He-
CKOJIBKO Pa3iIHYHBIX JIETCKTOPHBIX MPUEMHUKOB
WU OJHOJIAMITOBBIN OaTapedHbI NMPUEMHUK, K
KOTOPOMY 3aT€M MOXKHO JOOaBUTh YCHIINTENH
HU3KOW U BBICOKOW 4acTOTH. TakuMm o0pa3om, py-
KOBOJWTENh PATUOKPY)KKa MOXET II0CIen0Ba-
TEJIHHO JIEMOHCTPHPOBATH BCE 3Tambl KOHCTPYH-
pOBaHHS PaAUONPUEMHHIKA OT JETEKTOPHOTO JI0
TpéxnammnoBoro Tuma 1-V-1.

[Ipu mpuMeHEeHUN MOMOTPEBHBIX JAMII U JI0-
OaBiieHHH 4eTBEPTOro Oyoka (KEHOTPOHHOTO BBI-
MPSMUTENS) 9TOT K€ MPUEMHHK JIETKO MEPEeBO-
TUTCSI Ha TIOJTHOE MUTaHHUE OT DJIEKTPOCETH Iepe-
MEHHOTO WJIH MTOCTOSTHHOTO TOKA.

U3 31tux ke ONOKOB paaMOMIOOHMTENh MOXKET
JIETKO cOOMpaTh HE TOJHLKO NMPUEMHUKU U yCHITHU-
Tenw, HO U (poToperne, 3BYKOBOW TE€HEpaTop It
u3yueHus tenerpadHol a30yKu M CEpHIO APYTHX
panuocxem.

Jns Gonpineill HATTSAIHOCTA KaXKIbIH OTICIh-
HBI OJIOK paJHOKOHCTPYKTOpA CMOHTHPOBAH Ha
OTKPBITON TAaHENH, CICIaHHOW U3 OPTaHUYECKOTO
cTekia. brnaromaps mojiHOW MPO3pavyHOCTH 3TOTO
MaTepraiga BCe COeNWHUTENbHBIE TMPOBOTHUKH U
JeTa OJIOKOB XOPOIIO BUIHBI U JIOCTYITHEI IS
HabmroneHus. OpraHudeckoe CTEKIO, KOHEYHO,
MOKHO 3aMEHHTH JIOOBIM JIPYTHM MaTepHajioM,
HampuMep 300HUTOM, TETHHAKCOM WU Jaxe da-
HEpPOH.

Bce derbipe maHenm AENAarOTCS OAMHAKOBBIX
pasmepos u ¢hopmsl (pur. 1). [Tarens, Ha KOTOPOIA
YCTaHABIMBAIOTCS BCE JCTAIM M PACIIONAraroTCs
MOHT2)XHBIE  TPOBOJHUKH, WMEET  pa3Mephl
130%250%6mm. K eé kpasm U3 Takoro e mare-
puaiia TPUKPEIUIIOTCS OOPTUKH BBICOTOH B
30.mm.

Ha manensx ycraHaBInBaioTCs Hy)KHBIE JeTa-
U W THE3A, KOTOPHIE COENWHSIOTCS >KECTKHMU
MTPOBOIHUKAMHU COTJIACHO CXEME JTaHHOU ITaHeH.

IMTAHEJIb Ne 1. Dta manens (pur. 2) ciayxut
Ut cOOpKH Ha HEH MPOCTOr0 KEHOTPOHHOTO BBI-
npaMuTens 6e3 cuinoBoro Tpancopmartopa. Cxe-
Ma MaHeNu npuBeeHa Ha dur. 3.

Brempsavurens cobupaercs Mo 0AHOTOTYIIEPH-
OOHOM cxeMe. B kauecTBe KEHOTPOHOB MOXKHO



npuMensats jamnbl 6X6C, 6C5, 615C, 30L6C.
BbeI00op OAHOTO M3 MEPEUHCIIEHHBIX KEHOTPOHOB
3aBUCUT OT TOr'O, KAKOW TOK JIOJDKEH IaBaTb BbI-

IpAMUTCIIb.

Qur. 1. O6wmn Bua naHenu.

IIpu xenorpone 30LI6C BhIMPAMUTEIb, BKIIIO-
y&HHBIN B ceThb 2206, MaéT BEIPSMIICHHBIH TOK
okono 90ma TpU BBIMPSIMICHHOM HANPSKCHUU
180—-220s, uT0 BHOJHE JTOCTATOYHO IS ITMTAHUS
MHOTOJIaMITOBOTO MpuéMHMKa. Ecnu B KadecTBe
KEHOTpOHA HCToNb3yercs gammna 6C5, To oT BHI-
MNPSIMHUTEIS MOXKHO IOJIYYHUTh TOK Okoio 10ma
IIPH TOM K€ BBIIPSIMJIICHHOM HampsbkeHun 180—
220s.

W3 ¢ur. 2 BugHo, uro Ha manenu Ne 1 ycra-
HaBJIMBAIOTCS JBE JAMITOBBIE TTAHETBKU TSI KEHO-
TPOHOB, COCIUHSEMBIE MEXIYy COOOH Mapayuiels-
HO. Hanmume nByx mnaHenek MO3BOJISIET IMPHUMeE-
HSATH OJHOBPEMEHHO /IBa KEHOTPOHA B TEX CIIyda-
SIX, KOTJa YKEJIAaTeNbHO TOIYYUTh BHIIPSMICHHBIH
TOK 00JIee 3HAYUTEITHHON CHITBI.

QUIbTP BBIIPSIMHUTENS COCTOUT U3 OOBIYHOTO
Ipoccetss HU3Ko# gacTtotsl [p (ero MOXHO 3ame-
HUTh AKTHBHBIM COTIPOTHBICHUEM) U JBYX JJICK-
TponuTHueckux KoHjeHcatopoB C; u C, mo
10mK¢h xaxmplii (MOXKHO TIPUMEHSTH CIBOCHHBIM
KOHJICHCATOp).  BBIMPSIMICHHOE  HAMpPSHKCHHE
CHUMaeTCs C THE3N 2.

Kak BHIHO W3 CXeMbl, MUHYC BBICOKOTO Ha-
MPSDKEHUST COEMHSETCS C MUTAIOIMIEH BBITPSIMH-
TeNb dIEeKTpoceThio (HikHee rHe3no 4). Ilpu pa-
00Te ¢ TaKUM BBIIPSIMUTENIEM €r0 MUHYC HEIb3s
HETIOCPEICTBEHHO COCIUHATH C 3eMIEH. 3eMis B
TaKMX KOHCTPYKIIUSX MOXET MPHUCOCIUHATHCS
TOJIBKO Yepe3 KOHJIEHCATOp, PaCCUMTAHHBIA Ha
JBOMHOE HAIPSDKEHUE DJIEKTPOCETH.

Hutn Hakama K€HOTPOHOB COCIMHEHBI TOCHE-
nosatenbHO (pur. 3) M KOHIIBI ATOH LEMH MoABe-
nensl K THE3MaM 1. Ilpu mogoOHOM coemuHEHUN
0o0enx JIaMIIOBBIX TIaHEJIeW BTOPYIO MAHENbKY
MOJKHO HCIIONIb30BaTh JIJIS BKIIFOUCHUS OapeTTepa.

*O AN Oe

dur. 2. PasvelleHue getanen
Ha naHenu Ne 1

B Tex ciydasx, Koraa BBITIPIMUTENb TPHUMEHS-
eTCSl I TUTaHHWS KaKOTrO-HUOYIbh OTIEIBHOTO
anmapata WM paauonpuéMHuKa, rHE3ma 1 wmc-
TTOJTB3YIOTCS ISl BKITFOUCHHS TTOCIICIOBATEIHFHO B
IIeTTb HaKaJla HUTEH KEHOTPOHOB 0OABOYHOTO
(racsimiero) compoTHuBicHUSA. B kauecTBe mocien-
HEro0 MOXET OBITh TPUMEHEHa OOBIKHOBEHHAS OC-
BETUTENIbHAS DJICKTpoJiaMIla MOIIHOCThIO 25—
40 6m.

Ecnu Ha maHenmsx paJnOKOHCTPYKTOpa COOH-
paercs Kakas-Tuoo cxeMa C YHHUBEPCAIbHBIM ITH-
TaHWEM, B KOTOPOW HUTH HakKaja BCEX JIaMII CO-
€MHEHBI OCJIEN0BATEIHLHO, TO IICIh HAKala HH-
Tel e€ JaMi HY>KHO COEIMHUTh ITPOBOJHUKAMU C
rHE3maMU 1 BRITIPSIMUTEISI.

lManens Ne 1
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@ur. 3. Cxema naHenu Ne 1.

Pacmonoxenne meraneit Ha manenu Ne 1 mo-
HATHO U3 ¢ur. 2. MOHTaX MaHeNH MPOU3BOIUTCS
JKECTKUM H30JUPOBAHHBIM MPOBOJIOM, HOPUUYEM
JUIE OOJBIIEN HATJISIAHOCTH JKEJATENbHO J1elaTh
e€ OT/AeNbHBbIE IIEMU MPOBOJAMH C Pa3TUYHOU
pacuBeTkoil wu3onsumu. Tak, Hampumep, s
AQHOTHOW TIIEMH MOXHO TPUMEHSTh MPOBOI B
KpacHOW W3OJISIINY, JJIsl «MHHYCa» BBICOKOTO Ha-
MOPSOKEHUSI — MPOBOJ B UEPHOU HBOISALUH, a s
LMK Hakajda — B KEATOM M30MSLUUU. DTHUX pac-
[BETOK CJIEIyeT MPHUAEPKUBATHCS U MPH MOHTaXeE
COOTBETCTBYIOIINX IENEeH B OCTAIBHBIX IaHEIsIX
PaIUOKOHCTPYKTOPA.



IMTAHEJIb Ne 2. Ora manens (dur. 4) mpemana-
3HaJaeTcs I COOpPKM Ha HEH yCWIWTENeH HU3-
KOW YacTOThI KaK Ha CONMPOTHBIICHUSX, TaK U TIO

e

TpaHCPOPMATOPHON CXeMe C OJHOW WM IABYMS
crynensiMu. Cxema ImaHey IpuBeaeHa Ha ¢ur. 5.
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our. 4. PacnonoxeHue getanen
Ha naHenun Ne 2,

Ha manenn Ne 2 MOHTUPYIOTCS MEXKIyJIaMIIO-
BEIi TpaHcopmaTop Tp HUBKOH YacTOTHI, IBE
JIAMTIOBBIE TIAHETbKH, JAECATh THap Tene(pOoHHBIX
THE3/, B COMPOTUBIICHUS U MIECTh MOCTOSHHBIX
koHeHcaTopoB. [lepemenHoe comporuBneHue Ry
CIIY>)KHT I PETYJIUPOBKA TPOMKOCTH. BbIxon
YCHIIUTEINS PACCUYNUTaH Ha BKIIOYCHHE BBICOKOOM-
HOTO TpPOMKOTroBOpHTeNs. J[MHaMUK K TakoMy
YCUIIUTEII0 MOXXHO MPHUCOCIUHATH TOJBKO Uepes3
BBIXOAHOH TpaHchopMaTop. MeKayIaMIIOBbIH
TpaHc(hOpPMATOp MOXKET OBbITH MPUMEHEH C OTHO-
menneM BuTkoB 1 : 3u 1 : 4.

I'uésga 5 u 6 sgBisrorca BxomHbIMH. K HUM
MIPUCOEANHAIOTCS MPOBO/A TPaMMO(OHHOTO 3BY-
KOCHUMaTeNs Wik oT npuéMuuka. ['Hé3ma 7, 8 u 9
MpeIHA3HAYCHBI IS BKIIFOYCHHSI CMEHHBIX COTIPO-
THBJICHHH TIpU moj0ope pabodero pekmma Jiam-
bI, THE3AA 7 CIyXaT sl BKIIOYCHHUS COTPOTHB-
JICHUS B IIETIb SKPAaHHOH CeTKH, THE3Aa 8 — 1yIs co-
MIPOTHUBJICHUS aHOIHOM HArPY3KHU U rHE3Ma 9 — muis
BKJTIOUEHUS COMPOTHUBIICHUS CMEIIICHHS JIAMITHI.

Tak kak €mkocth konzaencatopoB Cs u Cg, a
Takke TepexomaHoro koumeHcatopa C; ocragrcs
HEU3MEHHOW NP YCTAaHOBKE B YCHJIUTEJE JIAMITBI
JO0Or0 THIA, TO TH KOHACHCATOPHI HET HAI00-
HOCTH JIeNaTh CMCHHBIMU U TO3TOMY OHH, Kak
O00OBIYHO, TPUNAMBAIOTCSI K COOTBETCTBYIOIIUM
Y4acTKaM CXEMBI.

Bropas mammoBas maHeneka JI, mpenHazHave-
Ha JUIS OKOHEYHOW JlaMmbl. CONMPOTHBIICHUE CME-
IIeHHS 71 3TON JaMITbl BKITtoyaeTcs B THE3ma 11
Iué3ma 12 ciyxat ais BKIFOYCHUS BHICOKOOMHO-
T'0 TPOMKOTOBOPHTEIIS.

IMutanre k ma"enu Ne 2 MOABOAUTCS dYepes
raésma 10, 14 u 13, npuuém uepes ruézma 10 u 14
MOJIBOAMTCS TOK K HHUTSAM Hakana jiamil. Hamuume
JIBYX TIap THE3M B 3TOH LENH MO3BOJISIET BKIIOYATh
HUTH Hakaja o0eHX JaMIl IOcCJeqoBaTelbHO (B
9TOM ciiydae THE3a 10 3aMBIKAIOTCS HAKOPOTKO)
WM napaienabHo (npaebie THE3Na 10 u 14 u e-
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lManenb Ne 2
dur. 5. Cxema naHenu Ne 2.

Boie THE3Ma 10 u 14 3aMBIKaroTCS MEXIY COo00ii).
[Troc 1 MUHYC aHOJTHOTO HATIPSHKCHHUS TTOABOIST-
cs K rHé3mam 13.

B Tex cmywasix, xorga ycuiHTedh coOupaercs
o TpaHc(hopMaTopHOi cxeme, B pabOTy BKITIOYA-
€TCSl UMCIOIMICSA Ha maHenu No 2 MeXITyJIaMIIo-
BBIN TpaHchopmarop. KoHIBI nepBUYHON 00MOT-
KH 3TOT0 TpaHcopMaTopa MoJBEACHbI K JIBYXIIO-
JIIOCHOW BWJIKE, KOTOpasi BCTaBIsIeTCs B THE3MA 8.
Lemns, cocTosmias u3 nepexoaHoi émxoctu C; u
COTIPOTHUBJICHUS yTeUKU Ry, uaymas Kk KOHTaKTy 5
JIAMTIOBOH TMaHENbKH, B 3TOM CIy4Yae OTCOCIUHS-
eTcs, a BMECTO Heé 3TOMy KOHTakTy (K ympas-
JISFOIIEN CEeTKE BTOPOM JIaMIThI) TPUCOEIUHSAETCS
CBOOOJIHBIN KOHEI BTOPHUYHOW OOMOTKH MEKIY-
JIAMIIOBOT'O TpaHChOopMaTOpa.

Jlst cOOpKM ycHIuTeNs Ha 3TOM HMaHEeIH MOX-
HO TPHUMEHATH CIeAyIomue Jamnbel: 617 u
30[11M, 6X7 u 30[11M, 6K7 u 6K7, ZK2M u
2K2M, ZK2M u CO-244.

B Tex cnmydasx, xorma y OKOHEYHOM JaMIIbI
YHOpaBISIONIas CeTKa MOJABE/CHA K KOHTAKTY, yC-
TaHOBJIICHHOMY Ha BepXy OailoHa, K THe3ny 5
BTOpOH JIaMIIOBOM TIAHENbKU MPUCOEIUHSACTCS
MPOBOJIHUK, OKAHYMBAIOMIUKCSA KOJIMAYKOM WIIH
KOJIBIIOM.

IMTAHEJIb Ne 3. Ora manens (dur. 6) mpemna-
3Ha4yaeTcs Ui COOpKH Ha HEW NETEKTOPHBIX CTy-
MeHell MHOTOJIAMIIOBBIX WIIM OJHOJAMITOBBIX IIPH-
E€MHHKOB, a TaK)KE PA3IMYHBIX PAJUOCXEM U3 00-
JIACTH 3aHMMATeNbHOI paanoTexHuku. Cxema ma-
HeJIU IpuBeieHa Ha dur. 7.

Ha nanenu Ne 3 MoHTHpYeTCSsl KoneOaTeIbHbIN
KOHTYp, COCTOSIIIUN W3 KOHJEHCATOpa MepeMeH-
Hoit émxoctu Cy7 (mpumepno Ha 500n¢) u oxHOIM
13 TpEX CMEHHBIX Map Karymiek Lyls, Lgl7 u Lglg,
CIy’)KaluXx I npuéMa JIUHHBIX, CPETHUX U KO-
poTkux BomH. KaTymikm BCTaBISIOTCS B NEPBYIO
(BepxHIOIO Ha (UT. 6) TAMIOBYIO MAHEIBKY.
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dur. 6. PacnonoxeHue getanemn
Ha naHenu Ne 3,

Ha nmanenu Ne 3 MOJXHO COOMpATh CXEMbI Kak ¢
o0paTHO# CBA3bIO, TaK U 0e3 He€. [y perynupos-
KU BEJIMYMHBI OOPATHON CBS3H CIY)XKHT KOHJEHCA-
Top mepemennoit émkoctu Cy; (Ha 500 ng) c
TBEPABIM TUAICKTPUKOM.

Kpome yxazanHbIx netaneil Ha 3TOM maHenu
MOHTHPYIOTCSI BTOpasi JIaMITOBasi maHesibka (HUX-
Hss1) TS ICTEKTOPHOM JIaMITbI, IPOCCENb BHICOKOM
4acTOTHI /{p, MOCTOSTHHBIE KOHAEeHCATOPHI Cig, Cyo,
Cia Ci4 Cis u Cyg, comportuBieHue R; U 11ecth
nap TereOHHBIX THE3.

K raé3nam 15 npucoeuHSAIOTCS aHTCHHA U 3a-
semiieHue. ['uésna 16, 19 u 20 cinyxart ajs BKIIO-
YeHHUsI CMEHHBIX COIPOTHUBICHUH, MOAOHWpaeMbIX
COOTBETCTBEHHO 3JICKTPUYCCKUM JIAHHBIM MOHTH-
pyeMoil cxembl WIH ke pabodeMy pPeKHMY IpH-
MEHsIeMO JTaMIibl: B THE3MAa 16 Bcramisercs co-
MPOTHUBJICHUE CMEICHHs JaMIlbl, B THE3MA 19 —
COTIPOTHBJICHHE aHOJAHON HArpy3ku u B rHE3ma 20
— CONpPOTHBIICHHWE BSKpaHHOW ceTku. ['Hé3ma 18
CIy’)KaT JUIsl BKITIOUeHHS TenedoHa B TeX Ciaydasx,
Korja maHenb Ne 3 HCIoNb3yeTcsl Kak caMOCTOsI-
TENbHBIN OHONAMMOBEIN mpuéMHUK. Ecnu xe k

Cr7 oo A
. 3 ° o 3 . . 15 --
(e} [e] ol |o]||o 3@ laHens 7'
15| |16 18| |19| [20 onsa
lMarens Ne 3

| Hakan

our. 7. Cxema naHenu Ne 3.

STOH MaHENX MOJAKIIIoYaeTCs MaHenb No 2 yChiH-
TeJs HU3KOH YacTOTHI, TOrjaa mpaBoe rHe3zo 18
MIPH TIOMOIIHN OTAEIHHOTO MPOBOJHUKA COETUHS-
eTCsl C BEPXHHUM THE3JIOM 5 BXOJa YCHIIUTENs, B
pe3ynbTaTe 4ero kojacOaHus U3 aHOIHOM IIETIH Jie-
TEKTOPHOM CTYNEHU MOJBOASTCS K YIpPaBISIOLIEH
CETKE JIAMIIBI yCUIIUTENS HU3KOH YacTOTHI.

[Mutanne manmenu Ne 3 momBomuTCa dYepes
raésga 17, 19 u 15 Yepes ru€szna 17 nomaéres
HampspKeHUE K HATH HaKaja JIAMIIBL, a K HIDKHEMY
rae3ny 19 npucoenuHseTcs IUTIOC BEICOKOTO HArl-
PSKEHUS; MUHYC K€ BBICOKOTO HANPSXKEHUS MOJ-
KJIFOYaeTCs K HIDKHEMY 3a3eMJIEHHOMY THe3ay 15.

Ha manenu Ne 3 B kauecTBe AETEKTOpa MOTYT
npuMeHsThes namnbl. 6XK7, 77, ZK2M, 2K2M u
zp.

ITAHEJIb Ne 4. Drta manens (¢ur. 8) seasercs
YHUBEpCAJIBHON MO Hcnoib3oBaHuio. Ha He#t
MOXKHO COOMpaTh YCHIIUTEIIN BHICOKON YacTOTHI C
MOOBIM THTAaHUEM, OJHOJAMIIOBBIE TPUEMHHKH,
JNCTEKTOPHBIC NPUEMHHUKH, (oTopele, 3BYKOBOH
reHeparop u mp. Cxema maHenu IMOKa3aHa Ha
¢wur. 9.

K Konnavky

®ur. 8. PacnonoxeHune getaneun
Ha yHuMBepcarnbHon naHenu Ne 4,

Ha nanenu Ne 4 MOHTHPYIOTCSI JIBE JTAMITOBBIC
MaHEeIbKH, APOCCENb BBICOKOW 4acToThl Jp, Tpu
MMOCTOSTHHBIX KOHAEHCATOpa, OIWH KOHIEHCATOP
nepemennoit émxoctu (oxoso 500 ngh) u BoceMn
nap teneoHHBIX THE3.

I'né3na maHenu MCHONB3YIOTCS B Pa3IMYHbBIX
CIIydasx IO-pa3HOMY B 3aBHCHMOCTH OT OCOOEH-
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lMarerns Ne 4

dur. 9. Cxema yHuBepcanbHor naHenu Ne 4,

HOocTeld coOupaemoii cxembl. Tak, Hampumep,
raésna 23 npu cOOpKe NETEeKTOPHOTO NMPUEMHHUKA
WCTIONB3YIOTCS JIISl BKIFOUCHUS B CXEMY KpPHCTa-
JIUYECKOTO JIETEKTOPa, a B cay4ae cOOPKU YCHIIH-
TeNs BBICOKOW YacTOTBl OHM OCTAarOTCsA CBOOOA-
HeiMu. ['HE3Ma 28 pu cOOpKe IECTEKTOPHOIO MPH-
E€MHHKa CITy)KaT JUIsl BKJIIOYCHHUsS TelleoHa; TpH



cOOpKe Ke YCHIHMTENS BBICOKOM YacTOTHI K HIK-
HEMy THE3Iy 3TOW Mapbl MPHUCOENNHSIETCS MUHY-
COBBIH TIPOBOJ AaHOJHOW IENH, a K BEPXHEMY
THe3[ly TOAKIIOYAaeTCs] KOHEl TMPOBOAA, WAYLIErO
K CleAyIolleil maHenu paauokoHCTpykTopa. IIpu
COOpKe YCHIIMTEII BBICOKOM 4acTOThl THE3mA 24,
26 u 27 UCTIONB3YIOTCS ISl BKJIFOUCHUSI CMEHHBIX
conporusicHuit. K ruésmam 21 npucoeauHAOTCA
aHTEHHa W 3a3emiieHHe. IluTanue K 3TOM maHenu
nmoaBoauTCs K THE3mam 25 (menmb Hakama) W K
HIDKHUM THE3MaM 27 u 28 (aHomHOE Hampshke-
uue). Tuésma 22 UCmonb3yroTcs mpu cOOpKe 3BY-
KOBOT'O I'€HEpaTopa 1 JPYTuX KOHCTPYKIIUH.

[lepBas yammoBas TaHeNnbKa MpeaHA3HAYCHA
JUTS BKJTFOYEHHUSI CMEHHBIX KOHTYPHBIX KaTyIleK
Li, Lo m Lg, a BTOpas — a1 yCUIMTETLHOMN JTaMITBI,
B KayeCTBE KOTOPOH MOTyT OBITh MPUMEHEHBI
nammel 6K7, 6K7, 67, ZK2M, ZK2M. Bcee nera-
JIU Ha 3TOW MaHeIN MOHTHPYIOTCH, KaK U Ha Tpe-
JBITYIUX TPEX TMAHENAX, KECTKUM MPOBOJIOM C
Pa3IUYHOM PaCUBETKOM U3OJISIUH.

CAMOJEJIBHBIE JOETAJIM KOHCTPVYK-
TOPA. K caMozenbHBIM AeTalsiM KOHCTPYKTOpPA
OTHOCSITCS JIBa JIPOCCEIISI BHICOKOM YacTOTHI U Ha-
00p KOHTYpPHBIX KaTyIIeK ISl AUANa30HOB JIMH-
HBIX, CPETHUX W KOPOTKUX BOJIH.

Jlpoccenu BBICOKOW YaCTOThI HAMAaTBIBAIOTCS
Ha JICPEBSHHBIX Kapkacax auameTpoM 35 wum u
BoicoToit 30 mm. Kapkac gomwkeH uMeTh Ba masa
ryOnHON M mupuHON mo 8 mm. B kaxapli ma3
HamateiBaercs mo 200—250ButkoB nposoxa 10
0,08wm I1D 0,1.

J1a pagrioKOHCTPYKTOpa HEOOXOIUMO M3TOTO-
BUTHb KOHTYpHble KaTymku (¢ur. 10). Karymku
HaMaTBIBAIOTCS HAa KapTOHHBIX KapKacax IuaMeT-
pom 20 mm u BeicoToir 80 mm. K ocHoBaHMSIM
KapKacoB MPHUKPEIUISIOTCS IOKOJH OT BOCHMH-
IITBIPHKOBBIX JIAMII.

Karymka L; cogepxur 350,L, — 90,3 — 8,L4
- 300,Ls - 60,Ls — 80,L7 — 30,Lg — 7,5,Lg — 6
BUTKOB. Lq, L4, Ls, L7 u Lg HAMOTaHBI TIPOBOIOM
j§IC)11(0) 0,1, L2 u L6 115 0,2, L3 u Lg 115 0,8

KopoTkoBoTHOBBIE KaTyIIKW HaMaTBIBAIOTCA C
MPUHYAUTEIBHBIM IIIarOM, T. €. MEXKIY COCCTHUMHU
BUTKAMH OCTaBIISIETCSl 3a30p, PaBHBIM THAMETPY
mpoBoaa. B 3ti cBOOOAHBIE TMPOMEXKYTKH YKiIa-
JIBIBAIOTCS BUTKH OOMOTKH KAaTYIIKH OOpaTHOM
CBS3M KOPOTKOBOJHOBOTO nuamna3ona. Karymiku
CPETHEBOJIHOBOTO AMAana3oHa COCTOST M3 CIUIOII-
HOW OFHOCIOWHOW HaMOTKH. OOMOTKa KaTyIIKd
00paTHOU CBSA3M HAMATHIBACTCS HA TOM XK€ KapKa-
Ce Ha PacCTOSHUM 2—3 MM OT KOHTYPHOM KaTylil-
ku. OOMOTKa Ka)KIIOH JIMHHOBOJIHOBOM KaTyIIIKU
HaMaThIBACTCsl OTICIBbHBIME cekiusivu. [llupuna
KaXI0M cekuuu 4 MM, pacCTOSIHHE MEXIY CeK-
musiMa 2 vm. JITMHHOBOJHOBASI KaTyIlka o0part-
HOW CBSI3M HAMaTBIBACTCS PSAJIOM C KOHTYPHOU Ka-
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Tylmkoil. Bce KOHTypHbBIE KaTyIIKU HaMaTbIBaIOT-
Csl B OJJHY CTOPOHY.

Havamo kaxmoii 0OMOTKM TPUCOCTUHSECTCS K
YeTBEPTOMY HITHIPHKY LIOKOJS, & KOHEIl — K mep-
BOMY €ro MTHIPpbKY. Hadamo kaxkmoit oOMOTKH
00paTHOM CBA3W MPHCOEAUHSETCS KO BTOPOMY, a
KOHEI[ K TPeTheMy IITHIPEKY IOKOIsS. OOMOTKH
TOTOBBIX KaTYIIEK 3aJIMBAIOTCS apadrHOM.

CpedHue AnuHHbie Kopomkue
80/IHbI 80/1HbI 80/1Hb!
20
—
o L, L L :
If |
| ‘uwu
AnuHHble CpedHue Kopomkue
80JIHbI 80/THbI 80/IHbI
20—~
|
Lg | l
I | L
L, o Ly
Ly : Ls
| M!
U1 Il I

dur. 10. Pasmepbl U aHHble BUTKOB KaTylLEK.

PagmokoHCTpyKTOp TO3BOMSIET cOOMpaTh me-
CATKM pagmocxeM. Hinke marorcs mpumMeps! cOop-
KU HEKOTOPBIX U3 HUX.

YCUJIUTEJIb JJIA  TTIPOUT'PBIBAHUA
IT'PAMMO®OHHLBIX TITACTHUHOK. MoxHo
coOpaTh HECKOJIBKO CXEM TaKuX ycuiaurene. J{ms
npuUMepa TMPUBOJIUM ONKCAHNE YCHIIWTENS C YHU-
BepcalibHbIM IHTaHueM Ha jammax 6)K7 u 30[11C
(¢our. 11). BeixomHasi MOITHOCTh TAKOTO YCHIIHTE-
a5t 1 em, 4TO BMOJIHE JOCTATOYHO JJISA MTPOHUTPHI-
BaHUsI IJTACTUHOK C XOPOIIeH TPOMKOCTBIO JTaKe B
0O0JIBIIION KOMHATE.

Ycunuresas cobupaeTcs Ha BTOPOU MaHeu.

ITo Tabmmme (cMm. ctp. 176)Haxoaum It yKa-
3aHHBIX JIAMIT CJICAYIOIINE BEIUYUHBI COMPOTUB-
aeauii: Ry — 0,9 meom; Ry — 0,5 meom; Ry —
1 2000x; Ri1 — 1500.m.

Yka3zaHHBIE CONPOTUBIICHUSI BCTABISIEM B CO-
OTBETCTBYIOIUE THE3ZA BTOpoW maHenu: R; — B
ruésna 7, Rg —B ruésma 8, Ry —B ruésma 9, Ri; —B
raé3ma 11
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®ur. 11. Cxema ycunutens HU3KON 4acToThbl
C YHUBEpPCarbHbIM NMUTaHUEM.

3areM THE3/MA 2 BBIIPSIMUTENS TPH MTOMOIIU
JIBYX TIPOBOJHUKOB COCJMHSEM ¢ THE3mamu 13
YCHIIUTEIIS COTIACHO 0003HAYCHHBIM ITOJTFOCAM.

Hutn Hakana mamMm HEOOXOIUMO COCIMHHTH
MOCJIE/IOBATENILHO, 3TO MOXKHO CJHIENaTh, 3aKOpO-
B npoBogHuKoM THE3MA 10. OgHo w3 rHE3nM 14
(;r000€) coenmHACTCS TPOBOAHUKOM C HIDKHUM
rae3noM 1 Bempsimutens. Bropoe rae3no 14 co-
eIUHSETCS dYepe3 DJCKTPUUYECKYIO JIaMIlouky JI
MoITHOCTEIO B 40—606m ¢ HMKHUM THE3IO0M 6, K
KOTOPOMY TMPUCOEIUHEH MUHYCOBBIM KOHEI[ BBI-
MPSMIICHHOTO HAIpPSHKEHHUS.

3BYKOCHUMATEIh IPUCOCIUHICTCS K THE3IaM 6
yeunurens (raésma 5 ocrarorcs cBobogHbME). C
MOMOIIIBIO CONPOTHBIICHUsI R\ MOXHO perysiupo-
BaTh TPOMKOCTH BOCIIPOU3BEICHUS IIACTHHOK.

JluHAMHYECKUIT TPOMKOTOBOPHUTENh BKIIOYA-
ercs B rué3na 12. Jlydie Bcero OpaTh JUHAMUK C
MOCTOSIHHBIM MarHWUTOM M BKIIOYaTh €ro dvepes
BBIXOJIHON TpaHCc(OpMaTOp, MOIXOIAIIUNA K JaM-
e 30[11M.

B BbITIpsiMUTENIE MOXKHO HCIIONB30BATh KEHO-
TpoH 30L6C nnu aBe mammsr 6C5.

3BYKOBOIl TEHEPATOP JIJISI M3YYE-
HUS TEJIETPAO®HOM A3BYKH. Jlns cGopku
3BYKOBOI'O T€HEpaTopa IO cXeme, MPUBEAEHHOU
Ha ¢ur. 12,6epércs nanens Ne 2. Jlamna CO-258
BCTABIISICTCS BO BTOPYIO JIAMIIOBYIO TIaHENBKY
O1oxa.

1 co-258
Kn

Tp

g

+A +H —H -A
®ur. 12. Cxema 3BYKOBOro reHepaTopa.

Kak BuIHO U3 cXeMbl, I c6opKH reHeparopa

HC HOTp€6yeTC$I MNPUMCHATL CMCHHBIC COIIPOTUB-
JICHHUS. Hy)KHO TOJIBKO BHUJIKY MCKIYJIAMIIOBOTO

TpaHcopmaropa Tp BKIOYUTH B THE3mA 12, a
CBOOOJHBIN KOHEN BTOPHUYHONH OOMOTKH JTOTO
TpaHcopMaropa TMPUCOSAUHUTh K KOHTaKTy 5
MaHEJIBKU BTOPOW JIAMITbI, OTCOSTUHUB TOIBEEH-
HEIE K HEH IpoBOAHUKH OoT Ry 1 C7.

[Iuranne k maHenn MomaéTcs CICTYIONHMM 00-
pazom.

Hamnpsbxkenune Hakama NMOABOOUTCS K THE3NAM
14 u 10. Otu aBe maphl THE3N COCAUHSIOTCS IMa-
payuienbHo, T. €. aeBble THE3MA 14 u 10 coenuns-
10TC MeXay co0oif, a mpaBeie THE3MA 14 u 10 —
MEXKIy co00#t U ¢ «@eMinéit» (Hampumep, ¢ HIK-
HUM THe3oM 11). MuHyc OaTapen Hakaia Ipu-
COCIUHSCTCS K <GeMJIe», a IUTI0C OaTapen Hakala
— K JieBbIM THE3MaM 141 10,

[TepBas nammoBas maHenbka ocTaéTcsi cBOOO-
HoM. [Lmroc BBICOKOTO HANPSKCHUS TOAKITIOYACT-
Csl K HIDKHEMY THe31y 7.

Mexay HUKHAM THE3JIOM 7 ¥ JIEBBIM THE37I0M
8 Bkitouaercs ko4 K, a B THE3Ma 8 — TpOMKO-
TOBOPHTENH WK TeneoHHbIe TPyOKH 7.

I'enepatop roros. Eciu mocie BKIIOYEHUS] OH
cpazy He Oyaer paboTaTh, CICAYET MEePEKIFOYUTh
BUJIKY B THE3AaX 12, moMeHsB e€ ITHIPEKU Mec-
TaMH.

[IPUMEP CBOPKU MHOI'OJIAMITIOBOI
CXEMBI. Mcnons3ys Bce YeThIpe MaHENH Paguo-
KOHCTPYKTOpa, MOKHO COOpaTh MHOTO Pa3JIMIHBIX
JIAMITOBBIX PATUOCXEM, BKIIOYAs YETHIPEXIIAMITO-
BBIC W IATWIAMIIOBBIC MpUEMHUKH. Hike naéres
OMHCaHUE TIOCIEIOBATEILHOCTH COOPKH OJHON
CXEMBbI — BCEBOJIHOBOI0O npuémHuka 1-V-2 ¢ yHH-
BepcalbHBIM NHTaHKEeM. Cxema 3TOro MpuéMHUKA
npuBeaeHa Ha ¢ur. 13.

st e€ cOOpKM HCTIONIB3YIOTCS BCE YETHIpE Ta-
Henu. Ha manenmn Ne 1 cobupaeTcst BRIIPSIMHTEIE,
Ha maHenu Ne 2 — yCHIUTenh HU3KOW 4acTOTHI Ha
COTIPOTUBJICHUSAX, Ha mMaHenu Ne 3 — jpeTekTopHas
CTYTICHb C OOpaTHOH CBS3bIO W Ha TaHenn Ned —
YCHJIMTENb BBICOKOM yacToTel. Ha cxeme ¢ur. 13
BCE ATH CTYIECHU OTJIEJICHBI IPYT OT ApYyra MyHK-
TUPHBIMHU JTUHHSMHU.

COopKa OTHENBHBIX CTYIICHEH BEHITIONHSACTCS B
cienyromeM nopsake. CHadama BRIOMPAIOTCS JUIS
NnpuéMHUKA JlaMIbl. B TaHHOW cxeMe MpeaycMoT-
pensl Jamnel 6K7, 6K7, €7, 3AI1IM, 30U6C u
oaperrep 0,3517-35wunm snexrpudeckas inamma JI
606m.

HaunéMm cOopKy ¢ TIepBO# CTYIICHHN — YCHIIUTE-
JIsl BBICOKO# 9acToThl — Ha manenn Ne 4 (cM. cxe-
My).

ITo tabmume (cMm. crp. 176) mas mammer 6K7
TpeOyeTcs conpoTHBIIeHHE cMmemeHus Ry, B 400
OM, COTIPOTHUBIICHUE B IIEMTU 3KPAHHOU ceTKU Ryg =
40 000 om u anHomHOe compoTuBieHHe R27 =
5 000 om. Yka3zaHHBbIC CONPOTHUBJCHHS BKJIFOYA-
I0TCS COOTBETCTBEHHO B THE3ma 24, 26 u 27.



I'uésma 22 u 23 ocrarorcs cBoboaHbIME. K THE31Y
21 A noABOOUTCS MPOBOA OT aHTEHHBI. 3aTeM B
MEPBYIO JIAMIIOBYIO TAHENIBbKY BCTABIIACTCS KOH-
TypHasi KaTyIIKa.

Ha »sTom 3akamumBaercs cOopka JaHHOU CTYy-
reHn npuémuuka. Octaércs Teneph JIUIIL COEMIU-
HUTh €€ CO CIEAYIOMEH CTYIEHBIO COOMpaeMoi
cxembl. st aToro ruésma 28 manenu Ne 4 HeoO-
XOJUMO COETMHUTH ABYMS MPOBOIHUKAMH C THE3-
namu 15 (HmkHEe THe30 ¢ HIDKHHM, a BEpXHEe C
BepxHUM THe3qoM) manemn Ne 3. Kpome toro, k
manenu Ne 4 Hy)XHO TonBecTH TnurTanue. Ilmroc

AQHOJHOTO HAINpPSDKEHUS TIOABOJAMTCS K HIDKHEMY
rHe3y 27, a MUHYC aHOJHOTO HANpsDKEHUS — K
HWKHeMy THe3ay 28. Oano u3 rué3x 25 nenu Ha-
Kaya Jamibl (JIro00e) JODKHO OBITh COSAUHEHO C
MHHYCOM aHOAHOM uenu. [ToaTomy ero coenuss-
10T OTJICNIFHBIM TPOBOJHUKOM C HMYKHUM THE37I0M
21 Bropoe rHe3n0 25 HEOOX0IUMO COSAMHUTH C
rHe3moM 17 (o0BIM) Clienyromneli CTyIeHH, T. €.
nadeny Ne 3, TOTOMY YTO HUTH HaKayla BCEX JIaMIT
COTJIACHO CXEME JIOJDKHBI OBITh COCTHHEHBI TO-

CJIICIOBATCIBHO.

lNaHens Ne 4 laHenb Ne 3 lNanenb Ne 2
1 30L/6C
Cemp2 :T:C:,. % .
f
ICz 'LC1 6K7
— T Tl
®ur. 13. Cxema BCEBOMHOBOrO NpuémHuka 1-V-2 lMaHernb Ne 1

C yHMBepcarnbHbIM MUTAaHNEM.

Hanee nepexonuMm K cOopke Ha manenn Ne 3
BTOpOH (IETEKTOPHOM) CTYNCHN PUEMHHUKA.

IMpu nmamme GX7, npumeHseMoil B IaHHOU
cxemMe, B THE3Aa 16 BKIIOYAETCS COMPOTHUBICHUE
cmemenust Rig = 2000mMm, a B ruésma 20 — mocto-
stHHOE compoTtusieHne Ryy = 0,9meom, cinyxaiee
JUIS TIOHM)KCHMSI HANpsDKCHHS, MOJaBacMOro Ha
SKPaHHYIO CETKY JIaMIbl. AHOHAS HArpy3Ka Jam-
el — conportusicHue Rig = 0,5me0m — Brintouaet-
ca B ruésga 19.

[Mutanne x manenmu Ne 3 mogBomuTCs 4Yepes
raésna 17, 19 u 15 cnepyromum obpaszom. [lmtoc
AHOJHOTO HAIPSHKCHUS MPUCOCAMHSIETCS K HIDK-
HeMmy THe3ay 19, a MUHYC aHOAHOTO HaNpPsKCHHUS
MOTaJIaeT Ha CXEMY Yepe3 MPOBOI, COCTUHSIOIIHIA
HwKHUe THE3ma 15 u 5 m gemaromuiicss oOmmm
MPOBOAOM <«3emiin». TOK Hakajla K HUTH JIAMIIbI
nanenu Ne 3 monmaé€rcs uepes rHé3aa 17. OqHo U3
ATHUX THE3]] COSMHEHO YXKE C THE3/I0M 25 mpebl-
nymed maHenw Ne 4, IO3TOMY OCTaroIIeecsi CBO-
001HBIM BTOpOE THE3/10 17 HEOOXOIUMO OTIEIb-
HBIM MTPOBOJHUKOM COSJWHUTH C OJHHUM U3 THE3]
14 manemm Ne 2.
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ﬂg 30M1M 67  6)X7

3aTeM BCTABISIOT B COOTBETCTBYIOIIHE JIAMIIO-
BBIC MMaHENbKU KOHTYPHYIO KATyIIKy W JaMmily, U
cOopKa BTOPO# CTYNEHH Ha 3TOM 3aKaHUYHNBAETCS.

[Manens Ne 3 coeauwHseTcs ¢ TOCHETYROINEH
naHenpo Ne 2 ByMsl IPOBOJTHUKAMU, OJIMH U3 KO-
TOPBIX BKJIIOYAETCS B MpaBoe rHe3no 18 manenn
Ne 3 u B BepxHee rae3z0 5 nmanenu Ne 2, a BTopoii
— B HWOKHUE THE3Ha 5 u 15.

JByXJ1aMIOBBI YCHUJIUTEIh HU3KOW YaCTOTHI
Ha COMPOTHUBIICHHUSIX COOMpAeTCs C MOMOIIBIO Ta-
Henmu Ne 2. Jlamnbl ycwnurenst: 607 (ucnonb3yer-
cst Tonbko Tpuoxa) u 30[11IM. HopmansHblil pado-
YUH PEXUM 3THUX JIaMI YCTaHABIUBAETCS IMYTEM
BKIIIOYEeHUs B THE3Ma 9 compotuBicHUs Ry
10 000 om, B tHE3ma 8 — compotuBieHus Rg
0,15meom (mo Tabnmie momOOpa CMEHHBIX CO-
npoTtuBiaeHnil). I'uésma 7 ocTaroTcs CBOOOIHBIMH.
B rué3na 11 BrimtouaeTcs CONMPOTUBIICHUE CMEIIIe-
aust Ry = 1500m.

DONEeKTPOMarHUTHBI TPOMKOTOBOPHUTENH HITH
nepBUYHas 00OMOTKA BBIXOJHOTO TpaHC(opMaTopa
IMHAMUKA BKJIIOYaeTcs B rHé3ma 12,



Ilutanue x 3TOM TaHeNW MOABOAUTCS uepe3
raésna 14 u 13. Hutu Hakana o0eux JaMIl COoeu-
HSIIOTCSL TTOCJICAOBATEIIEHO 3aMBIKAHHEM HAKOPOT-
ko raés3n 10. OcraBieecs cBoOOAHBIM rHE3n0 14
(Bropoe tHe3m0 14 coemuueno ¢ rae3mom 17) co-
eANHAETCS C HWKHMM THe3moMm 1 mamemn No 1.
[T:roc M MUHYC BBICOKOTO HANPSKCHHS TTOABOIST-
sl K COOTBETCTBYIONIMM THE3MaM 13.

Brmpsmurens coopan Ha manenmn Ne 1. OH pa-
6otaer ¢ keHotponom 30L6C, koTopslii obecre-
YUBaeT HEOOXOJUMBIC TOKA W HAINPSOIKCHUS IS
MATaHUS aHONOB BCEX YETHIPEX CTYIICHEW CO00-
panHOrO mMpuéMHMKa. Tak Kak HUTH HaKala BCEX
JIaMI JTaHHOTO MPUEMHHUKA COCIUHEHBI MOCIEI0-
BaTEeIbHO W BKJIIOYAIOTCS B CETh MIEPEMEHHOTO TO-
Ka, TO W3IIMIIHEEe HANpsSHKEHUE DJIEKTPOCETH
JIOJDKHO TOTJIOIATRCS 0apeTTepoM (WITH JJIeKTpHU-
YeCKOH JTaMITOM), BKIIOUEHHBIM IOCIIEN0BATEIRHO
B 00ITyIO IeTb Hakaja jJamn npuémuuka. J{ns Oa-
peTTepa UCIONb3yeTCsl BTOpas JIAMITOBasl TTaHEIb-
Ka BeIIpsMuTens. [[Foc 1 MUHYC BBICOKOTO Ha-
MPSDKEHUST CHUMAIOTCSI C THE3 2 BBINPSMHTEIIS.
Certb BKIIIOUaeTcs B ruésna 3 u 4.

Takum 00Opa3oM, Bech MPOIECC COOPKU TSTH-
JTAMTIOBOTO TPUEMHHIKA CBOAHUTCA JIMIIL K BKIIO-
YeHWIO B COOTBETCTBYIOIIHE THE3MA OTIEIHHBIX
naHeyneld HeoOXOJMMBIX COMPOTHBICHUN M K CO-
SMHCHUIO ITHUX IaHEeeH MEeXIy co0Ooil MpOBOJI-
HUKaMU.

CoOpaHnHbIii TPUEMHUK TTOYTH HE TpeOyeT Ha-
JMaXuBaHWA. Bcs ero perymupoBKa CBOIUTCS
JUIIb K MPaBUIIBHOMY TOA00PY BEIWYHH ITOCTO-
STHHBIX COTPOTHBIIEHUH, 00eCIeuynBaroMnX HOp-
MaJIbHBIA paboumid pesxum Uit namm. Hactpoiika
MPUEMHUKA TIPOU3BOTUTCS IBYMsI PYYKaMH COOT-
BETCTBYIOIIUX KOHJIEHCATOPOB IEPEMEHHON EM-
KocTH. Hanmnune oTJeNnbHBIX ABYX pydYeK ITO3BOJIS-
eT 0oJiee TOYHO HACTPAUBATH MPUEMHHUK Ha JANTb-
HUE CTaHIUH.

TABJIMIIA TIOABOPA CMEHHBLIX CO-
[IPOTUBJIEHUI. B nasensx paguoKoHCTPYKTO-
pa MOXHO MPUMEHSTH pa3Hble THUIMHI Jamn. Tod-
HEII mogbop pabodero pexwma, T. €. MOATOHKA
BEITMYMHBI aHOJHOTO U SKPAHHOTO HANPSHKEHUH, a
TaK)Ke HANPSHKEHHUS] CMEUICHHS IS JIaMIIbl Kax-
JIOTO THIIA, OCYIIECTBISIETCS IPUMEHEHHUEM COOT-
BETCTBYIOIIUX CMEHHBIX TOCTOSHHBIX COIPOTHB-
neHui. Jng BKJIIOYEHUS] TaKUX CONPOTHUBIICHUH,
KaK y’K€ YKa3bIBAJIOCh, B KaXKIOW MaHENIN paano-
KOHCTPYKTOpa HMEIOTCS CIICIUANbHEIC THE3/A.
JlaHHBIC CONPOTHBICHUIA TPUBEICHBI B CIICIYIO-
e Tabaure.

IMudpossie HMHAEKCH (IMOPSIIKOBBIE HOMEpPA)
COTIPOTUBJICHUN  COOTBETCTBYIOT — TOPSAKOBBIM
HOMEpaM TeJIe(OHHBIX THE3N, B KOTOPHIC JTOJKHBI
BKJTIOUATHCS 3TH COMPOTHUBICHUS.
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Ma ConpoTuBneHNs, KoM
flana Henb | Re:R19,Ro7 | R7,Roo, Rog FF:%YRF&
2K2M 2 50 40 -
2K2M 3 40 40 -
2K2M 4 5 40 -
26K2M 2 50 40 -
2K2M 3 40 40 -
2K2M 4 5 40 -
6K7 2 50 40 0,4
6K7 3 50 40 0
6K7 4 5 40 0,4
6XK7 2 500 900 1,2
6XK7 3 500 900 1.2
6)X7 4 100 500 1,2
6r7 2 150 - 10
6r7 3 50 - 0
30MMm 2 - 0 0,15

Cymneprerepoaus PJI-1°

[Mpuémuuk PJI-1 sBasiercst 4eTHIPEXIAMIIOBBIM
CYTIepreTepOoANHOM, PACCUNTAHHBIM Ha MPHUEM pa-
JUOBENIATENFHBIX CTAaHIIMHN B AWANa30He IITMHHBIX
(2000—750m), cpenuux (550—200M) U KOPOTKUX
(50—16m) BoH.

[Ipuémuuk mpocT B 0OpameHny U MaéT yCTOM-
YUBBIA MPUEM JaTbHUX CTAHIUH Ha HOPMAaIbHYIO
HapyXHYIO aHTCHHY U MOIIHBIX JaTbHUX CTaHIIHHA
Ha KOMHaTHyIO0 aHTeHHy. [luTranue npuéMHUKA
MPOU3BOAMUTCS OT CETH IEpPEeMEHHOro Toka 127
i 2208.

Wzrorornenne npuémanka PJI-1 noctymHo pa-
JIVOTIOOUTEINIO CpeTHel KBATN(UKAIIHN.

CXEMA. IlpuHnunuansHast cxema IpuéMHUKa
PJI-1 noka3ana Ha ¢wur. 1.

Ileprast mamma 6A8 paboraeT mpeoOpaszoBaTe-
neM 4acToTsl. Bropas namma 6K7 mmu 6K9C ycu-
JIUBaeT KojebaHHs TPOMEXYTOUYHOH YacTOTHI.
Tpetbst namna 6I'7 paboTaeT AETEKTOPOM U YCH-
JIUTeNIeM HHU3KOM dYacToThl, YeTBEpTas Jsamma
6D6C saBisieTCs BEIXOIHOM.

CBsI3p HACTPAMBAIOIINXCS BXOJHBIX KOHTYpPOB
C aHTEHHOW MHIYyKTHBHas. KopoTKOBOJIHOBBIE Ka-
TYIIKU BKJIIOYEHBI MEXKIY MEPEKI0YaTeNieM U COo-
OTBETCTBYIOIIUMH 3JIEKTPOAaMHU Jaminbl. Benen-
CTBHE JTOTO TEPEeKITI0YaTeNb JUAa30HOB IIPU
npruéMe KOPOTKHX BOJH OKa3bIBACTCS MPUCOEAU-
HEHHBIM K 3a3eMJIEHHOMY KOHIIy KaTyIIKA U HE
BHOCUT B KOHTYp JOIOJHUTEIbHOU €MKocTu. B
pe3ynbTaTe 3TOTO COOCTBEHHas HayallbHas &EM-
KOCTh KOPOTKOBOJIHOBOTO KOHTYpa IONy4aeTrcs
HeOOJIBIION U JaXke NMpHU arperate KOHACHCATOPOB
C OTHOCHTENIbHO OOJIBIION HAa4YaIbHON EMKOCTHIO
Jerko ynaéresi MepekphITh nuama3oH ot 16 mo
50m. Ha nuama3oHax CpeqHMX W JUTUHHBIX BOIH

’ b. H. Xutpos, BceBonuoBslil cynep, «Paano».
1947 Ne 1.



KOPOTKOBOJTHOBBIE KATYIIKH OCTAIOTCA BKIIFOUYEH-
HBIMH B KOHTYD.

JleBwrii o cxeme quoj taMmibl 617 cryut s
JECTCKTUPOBAHUS, a MPAaBBId — UCIOIB3YETCS IS
aBTOMATHYECKOM peryaupoBku ycmieHus (APY) ¢
«3amepKKo».  3ameplkuBaloliee  HaIpsDKEHUE
(3 6) momywaetcst 3a CUET MAACHUS HAMPSDKCHUS
Ha comnpoTuBleHUAX Ris m Ry, BKIIOUYEHHBIX B
e MHHyCa aHOJHOTO mnurtaHus. Ilpu Takoi
cxeme APY pabotaer Tonpko Hpu mpuéMme CTaH-
IUH, HATPSDKEHUE OT KOTOPBIX HA JHMOJE HPEBHI-
CUT BEJIMYMHY HaIpsDKEHHUS 3afepkku. Haganb-
HOE CMEIlIeHHe, a TaKxke HamnpsbkeHue APY mona-
1oTcs Ha 1amibl 6A8 u 6K7 uepes punbtp Ry Cy7.

Tpuonnas yacte gammbl 67 ChoyKuT s
MPEeIBapUTENHHOTO YCHIIEHUS HWU3KOW YaCTOTHI.
Cwmemenne (-1,56) Ha €€ ceTky momaérest ¢ co-
npotuBiieHns Rys gepes conmporuBienus Ry 1 Ryo.

Jns ynydineHus 4acTOTHOM XapaKTEPUCTHUKHU
YCUIIUTEIS HU3KOW YaCTOTHI B IPUEMHUKE TIpUMe-
HSIETCSl OTPHUIIATENIbHAS 00paTHAs CBs3b, MOJaBac-
Masi CO BTOPUYHOH OOMOTKH BBIXOJHOTO TpaHC-
¢dopmaropa Tps B 11eTib CETKHU JiaMIbl 61 7.

B wmens oTpunatensHOM 0OpaTHOM  CBSI3U
BKJTIOYCHBI KOHACHCATOPBI C22Co M CONPOTHUBIIE-
aust RRy;,. EmMkocTtHOE COTIPOTHUBJICHUE KOHJCHCA-
Topa Cys Ha HM3KHX YacTOTaX BO3pacTaer, OTpH-
1aTeNbHas 00paTHAs CBsI3b YMEHBIACTCS, U YCH-
JIeHWE Ha STHX YacToTax Bo3pacraeT. C yBemnmue-
HUEM YacTOThl EMKOCTHOE COIMpPOTHBIICHUE KOH-

neHcaropa Cy, MagaeT, a CONPOTHBIIEHUE YJacTKa
C,2R; yMeHbIIaeTcs, 4TO BbI3BIBAET OCIIa0JICHUE
OTPHUIIATEIHLHONW OOpAaTHOW CBSI3U YISl THX YaCTOT
Y, CJIENOBATEIbHO, YCHIICHUE TaKXKE yBEIUYHBA-
ercda. B pesynbrare nomydaercs MOAbEM yCuile-
HUSl Ha HU3KUX W BBICOKHX YacTOTax IO CpaBHe-
HUIO C YCHJICHHEM Ha CPETHHX YacTOTaX W 3BydYa-
HHe TPUEMHHUKA TPHOOPETACT MPUATHBIN TEMOP.

Hpyras 0COOCHHOCTh TPUMEHEHHOM CXEMBI
OTPHUIIATEIHLHONW OOpaTHOW CBS3M 3aKIOYacTCs B
TOM, YTO CO3AAaBacMBbIM €10 MOABEM YCHICHHS Ha
HU3KUX M BBICOKHX YacTOTaX MpPH yMEHBIICHHU
TPOMKOCTHU TEpelayu BO3PACTAET, YTO KOMIICHCHU-
pyeT OCOOCHHOCTh HAIIETO CIyXa XYy»Ke BOCIPH-
HUMaTh KOJeOaHUS HHU3KUX U BBICOKHMX YacTOT
MIPH YMEHBIIEHUH TPOMKOCTH.

Pabora perynsTopa TOHa TakKe OCHOBaHa Ha
WCIIOJIB30BAHUN OTPUIIATEIHFHOW OOpaTHOHM CBSI3H,
KoTopasi momaércs ¢ aHoma Jiamibel 6MD6C B eé
LIenb CeTKU 4epe3 KoHaeHcatop Cpg HEOONBIIOH
€MKOCTH ¥ IOTOMY JICHCTBYET TOJBKO Ha BRICOKHX
gacToTax. BemndauHa 3ToM OOpaTHOM CBSI3U 3aBU-
CUT OT MOJIOKCHHS JBMKKA MOTCHIUOMETpa Ry
Korma aBmxok HaxoawTcs B KpailHEM BepXHEM
monokeHuu, KoHaeHcatop (o9 OKa3bIBaeTcA
BKJIFOUEHHBIM HEMOCPEICTBEHHO MEXKIY CETKOU U
aHojoM Jiamrel 66C M ycuiieHHe Ha BBICOKHX
4acTOTaX 3HAYMTEIHHO YMEHBIIIACTCS.

BrinpsiMmuTens NpuéMHUKA JBYXIOJIYIEPUOI-
HBIH ¢ kKeHoTpoHOM SLI4C.

Tp Co7 C30 l ’EQ
[ 2 é
il g Rg 1|2|0_ Cos sm T
l:Cw ‘EQ %‘-ﬂmgg 250m 1 50m * p
1120 | |12 1120
- L 1p——— Rs
Co3 5m
Hi
Rio
1,0
Ry 2m
— 1
Coo| e
tbom |72
220 92
8 l )
\ 7
f 1108 :|T+70’0
= ~
o—o/o—o)
Bk é
Rg 25m
&= Ty

®ur. 1. MNMpuHumnuansHas cxema npuémHuka PJl-1.

JETAJIN. [ns mocTpoliku MpuéMHUKA HEOO-
XOJMMO TPHOOPECTH CIENYIONINE TOTOBBIE JIETa-
au: 1) 10K KOH/ICHCATOPOB TIEPEMEHHON EMKOCTH
1o 500n¢, 2) TpanchopMaTopsl MPOMEKYTOUHOM
gactorel Ha 460 k2y, 3) mepexirouaTens quanaso-
HOB C JIByMsI JIBYXCEKITHOHHBIMH TUTATAMH Ha TPH
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MOJIOXKEHUA Kakast, 4) cunoBoii Tpanchopmarop,
5) mamrmoBsle maHenbKH, 6)1Ba TIEpEMEHHBIX COII-
potuBienuss mo 0,5meom (omHO >KemaTenbHO C
BBIKJTFOUYATENeM), 7) IMHAMHUK C MO MarHHYHBaHHU-
eM (manpumep, Trrna 2I' II1-3) u 8) Habop KoHmEeH-
CaTOpOB M COMPOTHBIICHUH, YKa3aHHBIX Ha CXEME.



JJ19 KOHTYPOB MOYKHO HCIIONB30BaTh KaTYIIKH
oT MPUEMHUKOB «CamoT», «PoguHa» 1 T. II.

[Ipu oTcyTCTBUM MOAXOIAIINX KOHTYPHBIX Ka-
TYIIEK WX MOXHO CJIeJIaTh, PyKOBOACTBYSCH (DUT.
2 ¥ IpUBOAMMO# HUKE TaOJIUIICH.
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@ur. 2. KaTtywku npuémnuka PJ1-1.

Bce karymiku mpuéMHHKA HAMaThIBAIOTCS Ha
OyMaKHBIX THIB3axX guameTpoM 20 MM (0T 0XOT-
HUYBETO PYXbs). KOPOTKOBOJIHOBBIC KATYIIKH
OJHOCJIOMHBIC, & KATYIIKK CPEIHCBOIHOBBIC U
JUTMHHOBOJTHOBBIC HAMOTAHBI HABAJIIOM MEXAY
MEYKaMHU.

Karymku L4, Lg, Lo, 1 L;; UMerOT IOTONHH-
TENbHBIC CEKIUU JUIS TOACTPOMKH. DTH CEKIMU
HaMaThIBAIOTCS Ha CKICCHHBIX M3 TpECCIINaHa
Kojblax auamerpom 20 mm W HPUHON 8 M.
OOMOTKa Ha KOJIbIIC KAaTyIKu Lg yKiIaapiBacTcs B
JIBa CJIOs1, & Y BCEX OCTAJBHBIX B OJIUH CIIOH.

B HmxHE# yacTu Kapkaca KaXJa0W KaTylIKu 13
MOHT)KHOTO TIPOBOJA JAETAr0TCsi CKOOKH, KOTO-
pBIC CITy>KaT JIJIsl MPUCOSAMHEHUS BBIBOJIOB OT Ka-
TYIIEK U COCAMHEHHS UX CO CXEMOH.

OKpaHOB M MarHeTUTOBBIX CEPACYHHKOB Ka-
TYIIKHA HE UMEIOT.

MOHTAX. Bce neranu MOHTUPYIOTCS Ha Me-
TAJUTHYECKOM HITH JEPEBIHHOM Iiaccu (¢pur. 3).

JIMHAMHUK yKpeIUIsieTcss HEeMOCPEACTBEHHO B
SIIITUKE.

Pacrionmokenue nertaneli mpuéMHMKA Ha MIACCH
M MOHTa)KHasi CXeMa IpHBeIeHbI Ha ¢ur. 4u 5.

KopoTKOBOTHOBBIE KATYIIKH PacHoiIararTcs
MoJ IIAcCH, MPUYEM KaTylIKa TeTePOIUHHOTO
KOHTYpa pacrmojiaraercst oimke K jgamie 6A8. Bee
OCTaJbHBIE KaTYIIKH HAaXOASATCA CBEpXy. bimke K
OJIOKY KOHIIEHCATOPOB PAacIONIOKEHbI aHTEHHBIE
KaTyIIKH.

O6mmit Bux coOpanHoro mnpuémuamka PJI-1
(0e3 simmka) mokaszaH Ha ¢ur. 6.

Hanaxwupanue npuémunka PJI-1 npousBoautcs
B COOTBETCTBHH C yKasaHusMu B 1. 11 tp. 197).

Om cocmasumens

[Tpuémuuk PJI-1 BechMa momyisapeH cpeau pa-
nuonobuteneit. OH mpoct, He TpeOyeT I CBOETO
W3TOTOBJICHUS NE(QUIUTHBIX MaTepUAIOB U B TO
ke BpeMs JTa€T YBEPCHHBIN MPUEM MHOTHX PajIuo-
BEHIATENBHBIX CTAHIUI MPH XOpOIIEeM KadecTBe
3BYYaHHS.

MOoHTHPOBaTh MPUEMHUK JKEIATEIhbHO Ha Me-
TAJUIMYECKOM IIIacCH, TaK KaK IpPHW MOHTaXe Ha
JIEPEBSIHHOM IIIaCCH MPUEMHUK MMEET CKIIOHHOCTh
K CaMOBO30YKICHHIO.

Paguonroburenu, KOTOpbIE CAENAIOT ATOT MPH-
€MHUK W TOJy4aT HEKOTOPHIA OMBIT B KOHCTPYH-
POBaHHUU CYNEPTeTEPOAMHOB, MOTYT 3aTeM IpH-
CTYMHTh K €ro MOACpHH3aluK (100aBICHUE CTY-
MEHU yCUJICHHUS BBICOKOHM YaCTOTHI M ONTUYECKOTO
yKa3areis HacTPOWKH, MOBEIIIeHHEe K03 duimeH-
Ta YCWJICHHS HU3KOYACTOTHOW YacTH MPUEMHHKA
HT. I.).

J1g 3TOr0 MOKHO PEKOMEHOBaTh OIMHCAHHE
PaaMONIOOUTENBECKOTO  CYIEPreTepPOHA, TIOME-
mEHHOTO B kypHane «Pamuo» Ne 83a 1950r. u B
kuure B. B. Entoruna «lllectHaauate paguolito-
OUTEIhCKUX CXeM», U3aaHHo# ["ocrHepronszgaTom
B 1951r.

KaTyHIKI/I Ll L2 L3 L4 L5 LG L7 Lg Lg ng Lll L12

Yucno ButkoB| 10 | 7 | 250 | 60+20|500+500270+406,75 5+5 |50+15| 40 |110+20 60
Mposoxg  |IIBIHO T2 |TISHIO | II31HO | IT31HO |II21HO | 115 |II21HO (TISHIO | [I31HO [II21O [ TISHIO
0,15 (0,8} 0,15 | 0,15 | 0,10 | 0,15 0,8 0,15 | 0,15 | 0,15 | 0,15 | 0,15
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lMepexntoyamens
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®ur. 6. O6wwun BMa cobpaHHOro NpUEMHUKa.

Jluteparypa
Knueu
H. C. bopucos, IIpu€mHuK MecTHOrOo mpHEMa

(MaccoBas pamguooubaroreka), l'oconepronsmar, 1949,

Janbl onucanust npuémunka 0-V-1 ¢ KeHOTPOHHBIM
BBINIPSIMUTENIEM M CHJIOBBIM TPaHC(OPMATOPOM U €ro
BapuaHra ¢ OecTpaHc(hopMaTOpHbIM mnUTaHueM. Jlis
MIUTAHWSI aHOAHBIX IIETIEH B 9TOM CIIy4ae HUCIIOJIb3yeTCs
ceNleHOBbIM BeIpsiMuTenb. [Ipuémuuk nmeer Qukcu-
POBaHHYIO HACTPOWKY Ha JBE PajMOCTaHIMU B JJIHH-
HOBOJIHOBOM JIMANia30HE ¥ TPHU — B CPESIHEBOITHOBOM.

N. Crimxerckuii, CenbCKUE JTAMIIOBBIE PaaHOIIPH-
émunkH, 3. «MocKoBckuil pabounii», 1949.

I'maBHOE BHMMaHWE B OpoOIIIOpe yIelIeHo obOparie-
HUIO ¢ IpuéMHUKaMu «PoauHa» u «PoauHa-47>»,yxomy
32 HUIMH U YCTPaHCHHIO MEJIKHX HETIOJIAI0K.

B. K. JIabytun, Ilpocreiimme panuonoOuTesIbCKIe
koHcTpykuun (MaccoBas pamuobubnuoreka), Ioc-
sHeprousaar, 1949.

Paccunrana Ha HaYMHAIOIIETO PaJUONIOOHUTENS H
SIBIISIETCSI TIPOJIOJDKEHUEM KHIKKH <« Xouy craTh pa-
JHOI00nTEIeM>» TOTO XKe aBTopa. CONEepIKUT OTMMCaAHUS
YCTPOWCTBA W MPHUHIIUIIOB PabOTHl JETEKTOPHOTO TMPH-
E€MHHKA, YCUITUTEJIeH HU3KOW YacTOThl K HEMY, CETEBO-
ro u OarapeHOrO MPUEMHUKOB TPSIMOTO YCHIJICHHUS,
paanorpaMModoHa 1 KOPOTKOBOJIHOBOTO KOHBEpPTEPA.

MaccoBsle paanonpuéMHukd (MaccoBast paauo-
oubnuoteka), ['oconepromsnar, 1949.

Onwcanbl TpeMUpoBaHHbIe Ha 7-if Bcecoro3Hoii 3a-
OYHOIl paJUOBBICTABKE DPAJAHMOIIOOUTEIBCKUE IPUEM-
HUKU. BCEBOJIHOBBIN cyneprerepoauH A. ITydkosa, ue-
TeIpéxaaMmnoBas paauona A. Kynemosa, BCEBOTHOBBII
cyneprerepoanH A. CeHbKHHa, IPUEMHHK-PAJNOTOUYKA
M. Manbuenko, npuéMHuk npsimoro ycunenus 1. Typ-
JmamnoBa, OarapeifHplii cynepreTepoanH «KoaXxo3HUK-
Cubupsk» U. Mypau€sa, npu€MHHUK CEITLCKOTO Pajfo-
mobutens K. KonapaToBa u psin I€TEKTOPHBIX MPUEM-
HUKOB.

E. A. JleButuH,

[TapameTpsl  panMoONpUEMHHUKOB

(Maccosast paano6ubnuoreka), ['ocaneprousaar, 1949.
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B. B. EntoruH, lllecTHaanate pagnontoOnTEIbCKUX
cxeM (MaccoBas pannobu0iaroTeka), I'ocoHeprousiar,
1949.

Co0OpaHbl TPaKTHYECKUE CXEMBbI U OMHCAHMS KOH-
CTPYKIMHA JTIOOUTENBCKUX MPUEMHUKOB W YCHIIUTEICH.
YacTe KHATH TIOCBSIIEHA IMPAKTHIECKUM COBETAM IIO
MOHTQ)Xy M HAJIA)KUBAHUIO TIPUEMHUKOB.

A. B. Komapos, MaccoBbsle ceTeBble paguOnpUEM-
nuku (MaccoBast paguo6ubnuoreka), ['ocoHeprousar,
1950.

CoepKUT ONMHCAHUS MACCOBBIX PaJHdOBEUIATEIb-
Hbeix npuémaukoB AP3-49, &MockBuu» u ap. Mmeer
pa3zaenbl, MOCBSMIEHHBIE YCTAHOBKE PaJdONPUEMHU-
KOB, OOpamieHnio ¢ HUMH, YCTPAHEHHUIO MPOCTEHIINX
HEHMCTIPABHOCTEH, a TakXke OOBSICHEHWIO NPUHIIUIIOB
pabotel npuémHuKa. PaccunTana Ha HaYMHAIOMIUX Pa-
JUOTIOOUTENeH 1 paguoCTyaTeeH.

Jlrobutenbckue  OarapeifHple  pagHONPHEMHUKH
(MaccoBast paano6ubnuoreka), ['ocaneprousaar, 1950.

E. A. JleButun, Paboune pexumbl JaMil B NpHEM-
nHukax (MaccoBas paguobubmuoreka), ['ocaneprous-
nart, 1950,

PasbscHsercs, 4TO Takoe pabOYMil PEKUM JIAMII,
YeM OH OIpeneNsieTcs W KaK ero ciexyeT BRIOMpaTh,
qTOOBI 00€ECIIEUYNTs HAaMOOJEE BBITOAHOE HCIOJIL30Ba-
HHE JIaMII B IPUEMHHUKE.

A. A. KynukoBckuii, HoBoe B TexHHKe paauo-
npuéma (MaccoBas pagnooudaroreka), I'ocaneprous-
nar, 1950.

ConepxuT 0030p HOBUHOK TEXHUKHU pagronpuéma,
KOTOPBIE MOTYT OBITh MCIOJIB30BAHBI PATUOTIOOUTENS-
MU U PYKOBOJUTEISIMH PATUOKPYKKOB IIPH KOHCTPYH-
POBaHUU CaMOJICIILHBIX PAIUONPUEMHUKOB WU APYron
paauoanmapaTtypsl. Paccuntana Ha KBanIu(UIPOBAH-
HBIX PaJIUOIOOUTEIICH.

IMpuéMHUKK Ha JIIOOMTENLCKON BhIcTaBKe (Macco-
Bast paxuobudaroreka), [oconepronsmar, 1950.

OnmcaHne JTy4IInX pagroNPUEMHUKOB, IKCTIOHU-
poBaBmHMXCsi Ha 8-if Bcecoro3HOM 3a04HON paMoOBBI-
craBke. Cpend HUX. Majora0apuTHBINA MSATHIAMIIOBBIN
CymnepreTepoAaruH ¢ yHUBepcalbHbIM mnutanuem I[l. O.
IletpoBa, TpéxJIaMIOBBIM NPOCTOH CymepreTepoauH
«Komcomonen» FO. A. MaraksiHa, NSTHJIaMIIOBBIM Cy-
MEPreTepoAMH C YHUBEPCAIbHBIM NMHUTaHUuEeM «MakoT-
ka» M. A. ManbueHko, BceBoJiHOBasi paguoia A. .
TyukoBa, BceBOJHOBas KoHIepTHas panuona JI. U.
Kacransckoro, mpoctoit ogaonammossiii 0-V-1 Ha am-
me 6H7C B.U. 3103uHa, 3KOHOMHUYHBIH OaTapeiHbIi
npuémank E. M. JImutpuenko, nBe OaTapeliHble Tepe-
JIBMDKKH W JICTEKTOPHBIA MPUEMHHUK, pACCUNTAHHBIN Ha
npuém nByX cranimii, A. 1. FOpnosa

A. H. Berunnkun, [Ipocrteiimue ceTeBble NpUEM-
uuku (MaccoBast paguo6ubnuoreka), ['ocoHeprousar,
1950.

OnuCHIBAIOTCS CXEMbl U KOHCTPYKIIMH CEMH IIPO-
CTBHIX MPUEMHUKOB NPSIMOrO YCHIICHHS, UMEIOIIUX OT
OJIHOW 10 TpéX yiami. J[aroTcst yka3aHuUs O M3TOTOBIIC-
HUIO HEKOTOPBIX JeTalei JJsl 3TUX MPUEMHUKOB.

B. B. Entorun, [llecTHaamath pagromroOUTEIbCKUX
cxeM (MaccoBas paanobubianoTeka), I'ocoHeprousiar,
1951 @ropoe, epepaboTaHHOE M3JaHUE).



B. I'. Bopucos, FOusiii paguomoourens (MaccoBas
paguobubirnoreka), 'oconepromsmar. 1951.

B ¢opme Oecenm wmsmaraercs dJeMEHTapHas JJIEK-
TPOPAaTUOTEXHUKA, NPHUHIMI PaOdOTH TPHEMHUKOB M
yeunuteneid, npusogsarcs 10 koHCTpyKIMiA Ui HAYH-
HAIOIUX PAIHOIOOUTENCH.

10O. H. TIpo3opoBckuii, Pagnonpuémuuku ans me-
craoro npuéma (MaccoBas paauoGubiuoreka), I'oc-
sHepromusaar, 1951.

Amnmaparypa 1si cenbckoit pamuodukanun (Mac-
coBas paanooubnnoreka), 'ocanepromsnar, 1951.

OmnucaHbl dKCHOHATHI 8- Bcecoros3Hoil paauoBki-
CTaBKH — JCTEKTOPHBIC U JIAMIIOBBIC PaTHONIPUEMHIKHI
JUTA TIpAEMa MECTHBIX CTaHIWH, a TaK)Ke yCHIIMTENbHAS
TIpUCTaBKa K MPUEMHUKY «PoanHa» U OatapeitHbIl pa-
JIMOTPAHCISAMOHHBIN y3€JI MOIIHOCTBIO 3—5BT.

M. JI. T'ar30ypr. DKOHOMUYHBIA OaTapelHbId Cy-
neprerepoaun  (MaccoBas pamuoOubanoreka), I'oc-
sHepromusaar, 1951.

OnucaHne KOHCTPYKIUH IIPOCTOTO CYHEeprerepo-
JIUHA HA JIAMITaX MaJorabapuTHON CepHH.

P. M. Manunusd. Ycuiaurenu HU3KOH YacTOTHI

(MaccoBas paguobubnunoreka), [oconeprousaar, 1949.

OnuCHIBAIOTCS MMPOCTHIE CAMOJICIBHBIC YCHIIUTEIH C
YHUBEpCATbHBIM MUTaHWEM. l3mararorcs NPHHIUIBI
JNEHCTBUS yCHIIUTENeH, TPUBOIATCS WX MOJIPOOHBIC
MOHTQ)XHBIE CXEMBI ¥ YKa3aHUS 110 HaJTaKUBAHHIO.

E. A. JleButun, BuixomHas CTymeHb paavionpHEM-
nuka (MaccoBas paguooubiaroreka), I'ocoHeprousar,
1951.

Uro Takoe BBIXOJIHAS MOIIHOCTh M OT Y€ro OHa 3a-
BHCHUT, CBCICHHS O TOKAa3aTeNsAX, XapaKTEPU3YIOIIUX
paboOTy BBIXOIHBIX CTYICHEW paJUONPHUEMHUKOB U
YCHJIMTENEH U CIIOCOOBI pacyéTa TaKuX CTYIICHEH.

. I1. XKepebroB, Pagmorexnuka, CBs3pu3jar,
1953.

C.Kun, A3byka pagunorexuuku (MaccoBas pamauo-
oubnmoreka), 'oconepronsaar. 1949.

10. H. IIpo3oposckuii, Pagunorpammodon (Macco-
Bast pagnobudaroreka), [oconepronsmar, 1950.

Onncanue KOHCTPYKIIMU M TPHHIHWIA PaboOThl pa-
JrorpaMmMooHa

U. M. bapnax, CaMmopnenbHble YCHJIMTEIH OISl pa-
nuoysnoB (MaccoBasi paauobubimoreka), ['ocanepro-
n3gar, 1951.

OnmcaHue IBYX CaMOJCIBHBIX MAJIOMOIIHBIX YCH-
JTUTeNen A paaro(UKAIMK [TKOJI, HEOOIbIIHX pabo-
YUX MOCEIKOB U KOJIX030B.

Cmambvu

. Crmxerckuit, batapeitnbiii 1-V-0 s mectHOrO
npuéma, «Pamuo», 1949 Ne 11.

Onucanne npuémuuka W. A ChupoBa, nmpemupo-
BaHHOTO Ha 8-if Bcecoro3Hoi paInoBhICTABKE.

I'. ®enoceeB, Opuomammoseiii 1-V-1, <Pammo»,
1949,Ne 12.

Ornucanue JenéBoro ¥ YKOHOMUIHOTO TPUEMHHUKA,
pPacCUUTAaHHOTO Ha MPHUEM IBYX-TPEX OMMKaWIIUX pa-
IUOCTaHIWM, paboraromiero Ha jiamie 668C ot anek-
tpocetn 220s6.

b. Xutpos, Iloxonusiili paguonpuéMuuk, «Paano»,
1948, No 10. Onmcanue ABYXJIAMIIOBOW paaHoNepe-
JIBUOKKH, TPEIHA3HAYCHHOW i mpuéma Ha TenedoH-
HBIE TPYOKH.

A. Hedénos, 0-V-1 Ha majnpuyuKoBBIX JamMmax, «Pa-
o», 1949 Ne 9.

Ornucanue npuéMHNKa ¢ GUKCUPOBAHHONW HACTPOM-
KOH.

b. Jleannosckuit, Ilepeaenka mpuémuuka «Kowm-
comouren» B 0-V-1, ®Pangno», 1949 Ne 10.

B. Eropos. O cxeMax peryJupoBKH OOpaTHOH CBs-
3y, «Pamno», 1950 Ne 1.

®. TapacoB, OAHOIAMIIOBBII HA MOCTOSIHHOM TOKE,
«Pamno», 1950 Ne 3.

[MompoOHOE omHcaHKe OPUTHHAIBLHOTO MPUEMHHKA,
MOYTH ICITUKOM H3TOTOBJISIEMOTO U3 MOAPYYHBIX MaTe-
pHaoB.

A. Hedénos, TlpuéMHHK TPSIMOTO YCHUICHHS IS
pamnoisl, «Pagno», 1950 Ne 5.

JI. TloneBoii, M30mpaTenbHOCTD,
Ne 2.

JI. [loneBoit, EcTecTBEHHOCTh BOCIPOU3BEACHHUS.
«Pamno», 1949 Ne 3.

M. I'an30ypr, barapeiinpiii npuéMHHK K3 3aBOJ-
ckux geraien, «Paguo», 1950 Ne 3.

B. YepnsBckuii, barapeiiHplii paguonpuéMHUK C
HU3KHAM aHOJHBIM HanpspkeHueM, «Pamno», 1950 Ne 3.

JIByxJIaMIIOBBIN OaTapeiHbIil mpuéMHUK, «Pammo»,
1950,Ne 7.

b. Cmerannu, IlpuémHuK ¢ QuKCHpoBaHHOW Ha-
cTpoiikoi, «Pamgno», 1951 Ne 1.

M. Haseiaos, Ilpocreiimnii ceTeBoi paguonpuém-
HUK, «Pagro», 1951 Ne 1.

H. Illeapos, Pagmompuémunk mo cxeme 1-V-0 ¢
HU3KAM aHOIHBIM HampsukeHueM, «Pamno», 1951 Ne 3.

B. Monaxos, barapeiinsrit 0-V-1, ®agmo», 1951,
Ne 4.

A. Hedénos, barapeiinsiii 1-V-1, ®Pamgmo», 1951,
Ne 8.

P. MuxaiinoB, JIByXJaMmmoOBBIH YCHUIIUTENb,
o», 1949 Ne 9.

Yeunurens K I€TEKTOPHOMY NPUEMHUKY, «Panno»,
1949,Ne 12.

K. dpo3noB u A. ®punman, YHUBEpCAIbHBINA yCH-
urenb, «Pagno», 1949 Ne 12.

b. Jleannosckuit, [IpocTeiinimii MIKOJBHBIN pagnuo-
y3en, «Paano», 1950 Ne 1.

C. Xynros, Ycumurens s npuémuuka «Komco-
moJen», «Pagno», 1951 Ne 9.

B. UepnsiBckuii, DKOHOMUYHAS BBIXOJHAS CTYIICHB,
«Pagno», 1951 Ne 10.

«Pamgno», 1949,

«Pa-
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I''TABA JIECATAA
CBOPKA PAJIMOIIPUEMHUKA

X

Bsi6op aerareii”

Ilepen Hamm — cxema, 0 KOTOpO# Oyaer co-
Ooupathcs npuEMHUK. J[J11 TOro 4TOOBI MOCTPOUTH
1o Hell MPUEMHUK, HYXKHO MPOJIENATh PSJ| TOATO-
TOBUTENBHBIX OIEpaluid, MepBas W3 KOTOPBIX —
BBIOOp JeTajeH.

Jia xaxkmoi nmeranu NpUEMHHKA Ha CXEMe
OOBIYHO yKa3bIBaeTCA TOJBKO €€ JIeKTpHYecKas
BenimunHa (EMKOCTh KOHJICHCATOPOB B MHUKpO(a-
pagax wiv nukodapaaax, BEINYHNHA COMPOTHBIIE-
HUM B OMax WJIM Meromax W T. ia.). Ho mms mpa-
BAJIBHOTO BBIOOpA JETaly 3TOTO HEIOCTATOYHO.
PamnonroOuTenb-KOHCTPYKTOP  JIOJDKEH — TaKXKe
YYUTHIBATh HANPSHKEHUS M TOKH, JICHCTBYIONIUE B
Pa3HBIX y4acTKaX CXEMBI.

UToOBI paguoIIOOUTENIO JIerde OBLUIO pa3o-
OpaTbcs B 3TOM BOIIPOCE, 3[€Ch TOBOPHUTCS OT-
JIETBHO O KaXXJOM THIE JeTaliell MpUMEHUTEIHHO
K cxeMme Hauboyiee THIMUYHOTO PaTUOIIOOUTENh-
CKOTO MPUEMHUKA — YETHIPEXIIAMIIOBOTO CyTIepre-
tepoauna PJI-1 (cm. ¢ur. 1Ha ctp. 177).

COITPOTHUBJIEHUS. TIlocTrosHHBIE COIPO-
TUBJICHUSI TI0 CBOCH KOHCTPYKIIUU pPa3ICSIOTCS
Ha TPOBOJIOYHBIE W HEMPOBOJIOYHKIC. [lepBbie
CTaBSTCSI B T€ YYaCTKH CXEMBI, TIe TPOXOIAT
CpaBHUTENBHO Oonbpmme TOKH. B cxeme PJI-1
MTPOBOJIOYHBIMH SIBJISFOTCS  TOJIBKO COTPOTHBJIC-
HUS R15, R]_GI/I R17.

Benmnunna m1000T0 CONMPOTUBIICHUS B TPHEM-
HUKe 0e3 3aMeTHOTro yuiepba s ero paboThl Mo-
KET OTKIOHATHCA B nipeenax +20% ot 3HaueHwUs,
YKa3aHHOTO Ha cxeme. Tak, Hampumep, BMECTO
conpotusienus B 100 000y MOXHO CTaBUTH CO-
npotusienus ot 80 000xo 120 00Com.

13, I'musz0ypr u @. Tapacos, Beibop neraneii, «Pa-
o», 1949 Ne 10.
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Henposonounsie comporusiaenuss (TO, BC)
pa3N9aoTCcss He TOJNBKO IO BEJIMYMHE COMPOTHB-
JICHHs, HO U 10 MoInHocTH. Haubosee ymorpebu-
TEJBHBI COTPOTHUBIICHUSI, PACCUMTAHHBIC HA MOIII-
Hoctu 0,25, 0,51 2 ¢m.

Ecmu mponyckaTh 4epe3 COMpOTUBIICHUE Ype3-
MEpHO OOJIBIION TOK, TO OHO OYJAET CHJIBHO Ha-
TpeBaThCs M B KOPOTKOE BpeMs paspymurcs. Yem
Oonbllie pacxojyemas B COMPOTHUBICHHH MOIII-
HOCTh, TEM OHO CHJIbHEE HarpeBaercsi. BriOuparh
COIIPOTHBIICHHUS TI0 JIOMTyCTHMOM MOIIHOCTH Clie-
JyeT TOTJa, KOTJa W3BECTHO, YTO B IEIsX, TJe
CTOUT COIMPOTHBICHUE, MPOXOIUT CPABHUTEIHHO
OonbIIoil TOK (OOBIYHO — 3TO CONPOTHBICHHS B
AHOJIHBIX, SKPAHHBIX U KATOTHBIX IETISIX JIAMIT).

B Tex cimywasx, KOraa paauoIOOUTENI0 Ka-
JKETCSA, YTO MOIIHOCTh, BBIACISIONIASCS B BBI-
OpaHHOM COTNPOTHBIICHUM, MPEBBIIACT JIOMYCTH-
MYI0, CIellyeT MPOM3BECTH PacyéT MOIIHOCTH TIO

bopmyne
I°’R

P =~1000 000"

rae P —MoiHoCTS, 6m;

| —TOK, mpoTEeKaromnit
HHE, M,

R — conporuBnenue, om.

4yepe3 CONpOTHBIIE-

Tak, Ha cxeme PJI-1 mo comporuBnenuto R; =
29 0000m, BKIIOYEHHOMY B OOIIYIO DKPaHHYIO
LIENb IEPBBIX IBYX JiaMIl, MPOXOIUT TOK 5ma.
Beigensiomniasicss B 3TOM CONPOTHUBICHHHM MOIII-
HOCTH COCTABHUT.

_ 5%29000 _
P= 1000 000" 0,725em.
CrenoBareibHO, B JaHHOM ciiy4dae HYXHO

B3ATH COIPOTUBJICHUC, PACCHUTAHHOC Ha OITyC-
TUMYIO MOIITHOCTH B 1em.



Ecmu y pamuonroOuTens Takoro ConpoTHBIIE-
HUS HE OKaXKETCsI, TO MOXKHO B3SITh TPU WJIN YEThI-
pe comporusienus o 0,25 em u coequHUTH UX
MEXIy CO0O0# MOCIIeA0BATEIEHO WM Tapaslieib-
HO; TOT/Ia MOIIHOCTh PACTIPENIEIUTCS MEXY HUMHU
paBHOMepHO. B nmaHHOM ciydae ciemyer B3sITh
TPU CONPOTHBIICHUS, MPUUEM TIpU TIOCIEIOBa-
TEJLHOM COCJMHCHUH BEJIMYMHA KaXJIOT0 W3 HUX
noivkHa coctaBiath 9 7000m, a mpu mapasieib-
HoM — 87 00Qu.

W3 mpoBOJIOYHBIX COMPOTUBICHHIA B IMPHUEM-
HBIX CXEMaxX MPUMEHSIOTCS TOJIHKO HU3KOOMHBIC.
Hanpumep, B cxeme PJI-1 Takumm compotusie-
ausmu aBisiiores. Ris = 200m, Rig =20 om u
Ri7 = 1800m. Takue CONMPOTUBIICHUS PaIuOII00H-
TEJI0 YacTo MPHUXOJUTCS JelaTh caMoOMy U3 Mpo-
BoJa C OONBIIMM YACITBHBIM COTIPOTHUBICHUEM,
HarpuMmep U3 HuKenuHa (yIelbHOE COMPOTHBIIC-
uue 0,4) wim HuxpoMa (yIEIbHOE COIPOTHBIIE-
uue 1). [l Toro 4To0bl COMPOTURICHUE HE CHITb-
HO HarpeBaJioCh, IPOBOJI IOJKCH OBITh JOCTATOY-
HOM TosmuHbl. Tak, mia Toka 10 50ma Oepéres
mpoBosioka guamerpoM 0,15mm, a or 50 no
100ma — 0,2mm.

HeoOxomumasi uimHa mpoBojia OMpeaeseTcs
o popMmyiie
_ 0,78Rd

P ,
rae R —comporusnenue npoBoja, o,
p — yIeIIbHOE CONPOTHBIICHHE;

| —mmHa poBoa, M,
d — aiuameTp npoBoaa, MM.

B kadecTBe mpuMepa pacCMOTPHM COIPOTHB-
nenne Ry7 = 1800m, yepe3 KOTOpOe IPOXOAUT TOK
60.ma. bepéM HUXPOMOBBIN MPOBOJ JHAMETPOM
0,2 mm. HeoOxoaumast ero ajauHa

_ 0,785¢180¢0,2 _

| 1

5,55m

[TepeMeHHBIE CONPOTUBIICHUS MPUMEHSIOTCS
TJIABHBIM 00pa3oM ISl PETYJIIMPOBKH TPOMKOCTH
(Rs) n TemOpa (Ry4). dnst 5THX 1eTel ciayXaT He-
HPOBOJIOYHBIE CONPOTHBIICHHUS, BEJIWYHHA KOTO-
PBIX OOBIYHO M3MEPSETCSI COTHSIMH TBICSY OM.

HekoTopele  mepeMEHHBIE  CONPOTHUBICHUS
CHA0XXAIOTCSI BBIKJIIOYATENIEM TOKA DIIEKTPOCETH.
X nydine BCero NMpUMEHSTh B KayeCTBE Perysis-
TOPOB TPOMKOCTH.

KOHJIEHCATOPBI. IIpumenstomuecs B pH-
EMHHMKaX KOH/ICHCATOPbl MOXKHO Da3JeluTh Ha
crnenyromye Tpynmsl: 1) KoHIeHcaTopsl KoieOa-
TENBHBIX KOHTYPOB, KOTOpbIE MOTYT OBITH mHepe-
merHbME (Hampumep, C,), momctpoeunbivu (Cy,
Cs; u C4) m mocrostHEBIMA (Cys, Cis, Cro, Cop);
2) paznenurensHbie  KoHaeHcaTopel (Cps,  Cug);
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3) 6moxkupoBounbie koumeHcatopsl (Cig, Coi);
4) xougencatopsl uasTpa (Cag, Cso).

EMKOCTM KOHJEHCATOPOB, MHpeIHA3HAUEHHBIX
Ui KOJICOATeNbHBIX ~ KOHTYPOB — MPHEMHUKA,
JIOJKHBI TT0 BO3MOXKHOCTH TOYHO COBIAJATh C BeE-
JTUYUHAMH, YKa3aHHBIMH Ha cxeMe. B mpoTuBHOM
cilydae MmoTpeOyeTcs U3MEHCHHE PacUETHBIX JaH-
HBIX KaTyIIEeK, C TeM YTOObI COXPAHUTh TEePEKPhI-
THE 3aJIAaHHOTO JTara30Ha BOJH.

Ot KayecTB KOHAEHCATOPOB, CTOSAIIMX B KOJIE-
0aTenbHOM KOHTYpPE, B 3HAUUTEIIBHOM CTETICHU 3a-
BHCHT KadecTBO paboThl mpuéMHMKA. Hampumep,
KoHjeHcaTopel mepeMeHHOl &mkoctn C, m Cg
JIy4IIe BCErO MPUMEHSATh C BO3IYIITHBIM JIHAJICK-
TPHUKOM, TaK KaK OHU 00JaJar0T MEHBIIUMH TIOTE-
pSAIMH TIO CPaBHEHHIO C KOHJICHCATOPaMU, UMEI0-
MIMMHU TBEPIBIN TUDICKTPHUK.

Pagumomobureny, kak NpaBUIIO, MOJB3YIOTCS
TOTOBBIMH 32aBOJCKMMH KOHJICHCATOPaMH TIiepe-
MeHHO# éMkocTH (darie Bcero arperaramu). OHK
0ojee wiIM MEHEEe OJIMHAKOBBI KaK MO EMKOCTH,
TaKk W MO TeOMeTpUYecKHM pazmepaM. [logctpo-
€UHBIC K€ KOHIEHCATOPBl PaIHONIIOOUTENH H0-
BOJIBHO YaCTO U3TOTOBIISIOT CaAMH.

Crenyer ydecTb, YTO MOJCTPOCUHBIH KOHJICH-
catop TaKKe JOIDKEH 007anaTh HAUMEHBIIUMH
MOTEPSIMHU; TIOATOMY JTyUIlI€ BCETO MPUMEHSTH 3a-
BOJICKHE TIOJICTPOCYHBIE KOHIEHCATOPHI C BO3-
JYUIHBIM WITH KEPAMHYECKHM JIUDIICKTPUKOM.

[locTossHHBIE KOHACHCATOPHI MJII KOHTYPOB
TAKXKe JKENATeIBbHO MPUMEHATh ¢ KePaMUICCKUM
JIVRIEKTPUKOM. HeCKOBKO XyXKe CITFOJISTHBIE KOH-
neHcatopbl. KonjeHcaTopsl ¢ OyMaXKHBIM JHJICK-
TPUKOM B OTH YYaCTKHU CXEMbI HE PEKOMEHIYETCS
CTaBUTh, TAaK KaK OHH O0ONANar0T CPaBHUTEIHHO
OOJIBIIIMU TTOTEPSIMHA ¥ EMKOCTh MIX HETIOCTOSIHHA.

EMKOCTh  pa3/ieluTeNbHbIX  KOHAEHCATOPOB
MOJXKET HE COBIAJATh C JAHHBIMH CXEMbI — OTKIIO-
Henue eé 10 +50% He urpaer ocodoit ponau. Tak,
émkocth KoHmeHcaTtopa Cyz = 5 000n¢ moxHO
n3menuts 10 7 000-8 00Gigh.

Ocoboe BHMMaHHE ClieyeT oOpamaTh Ha Ka-
YECTBO W3OJSIHMU Pa3eiUTENbHBIX KOHJIEHCATO-
poB. Hanbonee Han&KHBIME B 3TOM OTHOIICHUH
SIBIISTIOTCST KEPAMUYIECKUE M CIIOJITHBIC KOHCHCA-
TOpBI, HO OHU HW3TOTOBISIFOTCS TOJIKO CpPaBHU-
TeabHO HeOombIol émkoctu. I[losTomMy wHOTHA
MPUXOIUTCS MPUMEHSITh KOHJICHCATOPHI ¢ OyMa-
HBIM JTUDJICKTPUKOM, HO OHH JIOJDKHBI 00JIaJaTh
BbICOKOM m3ousiueii (He menee 100.meom), nHaue
4yepe3 KOHACHCATOp OyAeT MPOXOANUTH TOK YTEUKH,
KOTOPBI HapYIIUT HOPMAIBHBIN PEKUM pabOTHI
MOCTEAYIOEN CTYIIEHH.

PasnenurensHBIl KOHACHCATOP JOMKEH J0-
myckaTh pabodee HANpsHKCHUE HE HUXKE yIIBOCH-
HOTO HANpsDKEHUS aHOJHOTO MCTOYHWKA TOKa, B
HaieM ciydae —He meree 500s.



B cxemax OOBIYHO yKa3bIBAIOTCS MHUHHUMAIb-
HBI€ BEIUYMHBI EMKOCTH OJOKHPOBOYHBIX KOH-
nencatopoB. [loaTomy He cienyeT NPUMEHSTH B
KadecTBE OJIOKMPOBOYHBIX KOHIACHCATOPHI, EM-
KOCTh KOTOPBIX MEHBIIIE YKa3aHHOH B CXeMe, yBe-
JTUYEHHUE K€ UX EMKOCTH JOMYCTUMO.

BroxupoBoUHBIE KOHACHCATOPHI JOJKHBI J10-
MycKaTh pabodee HANpsHKEHHE HE MEHbBINE JIBOIi-
HOTO HaIPsDKEHUS ICTOYHUKA TOKA.

Konnencaropsl ¢uiabrpa MOryT OBITH OyMaXk-
HBIE W DJIeKTpoiuThieckue. Bcé ckazanHoe o
OJIOKMPOBOYHBIX KOHAEHCATOPaX IOJHOCTBIO OT-
HOCHTCS U K KOHJIeHCaTopaM (uiIbTpa.

Konpencaropel QuibTpa Mocie BKIFOYCHUS
MpUEMHUKA B CETh, IIOKa JIAMITHI HE Pa30rPesich U
Harpy3Kka Ha BBIIPSMUTENE OTCYTCTBYET, 3apsiKa-
FOTCS JIO aMIUTMTYTHOTO 3HAYCHHS BBIPSMIICHHO-
ro HampspkeHus, nmpuMmepHo B 1,5 pasza mpeBocxo-
JSIIET0 HOPMaJIbHOE HANPSDKEHNE aHOIHOM IEeTIH.
[TosTOoMy pabouee HampsKEHHE TaKUX KOHIEHCa-
TOPOB JOJDKHO OBITE B 1,5—2pa3a BeIllie aHOTHOTO
HaMpPsDKEHUS TPUEMHUKA.

DJNEeKTPONUTHUECKUE KOHICHCATOPHI XOPOILIO
paboTaroT B (MIBTPE TOJNBKO TOTJA, KOTJa OHHU
obmagaroT HEOOIBIIMM TOKOM YTEUKH — HE OoJiee
0,1 ma Ha Kaxayt0 MUKpodapaay EMKOCTH.

KATVYIIKHA. B GonpmmHCTBE CiiydaeB paauo-
JOOUTENh M3TOTOBJISACT KAaTYIIKA CaM, TaK Kak B
MpoJake OHHM BCTPEUAIOTCS PEIKO, WITH )K€ Tepe-
JICITBIBACT MMEIOIIUECS KATYIIKA MPUMEHUTEIHHO
K KOHCTPYKIIMH COOMPAEMOro MpuEMHHUKA.

JlanHbIe OOMOTOK KATYIIEK PaaHOII00UTEIH
OepyT U3 ONMMCAHUS WIH PaCCUMTHIBAIOT. Benmnum-
Ha WHAYKTUBHOCTH KaXKJOW KATYIIKH OIPEIeis-
eTcd Juana3oHoM TmpuéMHHKa. [lockonbKy ke
JTMAIa30Hbl BOJH BCEX PaJMOBEIIATENbHBIX IPH-
E€MHUKOB CTaHAApPTHBI, TO BBIOOpP KaTyIIEK orpa-
HUYHMBACTCS JIMIIb WX KOHCTpyKIue#. Jlns cHu-
KEHHSI TIOTePh B KaTYIIKE MPUXOTUTCS TPUMEHSTh
MPOBOJ C BO3MOXHO OOJBIIUM AMAMETPOM, a
TaKXKe CHCIHMATbHBIA TaK Ha3bIBAEMBIN «yHUBEP-
CaIBHBIN» CTIOCO0 HAMOTKY | psia Ipyrux mep. Ho
MIPH HUCIOJIF30BAaHUH TOJICTOTO MPOBOAA YBEINUH-
BalOTCSA Pa3Mephbl KATYIIKH, YTO OBIBaCT HEYHO0-
HO. UpesmepHOe yMeHbIIEHHE Ta0apuTOB KOH-
TYpHBIX KaTymleK Hen30eXHO CHIDKAeT MX dJIeK-
Tpu4Yeckue kadectBa. Hanbonee mpuroaueiMu Jist
PaaMONIOOUTENECKIX KOHCTPYKIIUN SBJISIOTCS Ka-
TYIIKH ¢ AuaMeTpoM Kapkaca oT 2010 30.mm.

Karymku ¢huibTpoB IpOMEKYTOYHON 4acTOTHI
(Tpy m Tp,) vacTo BCTpeyaroTcs B MPOJAXKE, U UX
MOJKHO YCTaHOBHUTH B JIFOOOM CaMOJENBHOM Cy-
neprereponuae. Hamo mumbs BBIOMpATh TaKoi
(UIBTP, KOTOPBIN pacCUUTaH HAa TIPOMEKYTOUHYIO
qacToTy npuéMHuKa (Hanpumep, 465xey).

CHJIOBOU M BBIXOJHOM TPAHC®OP-
MATOPEI. CunoBoit TpancdopMaTop HOMKEH
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AMETh HY)KHOE YHCIIO OOMOTOK, OOCCIeUHMBArO-
MUX HEOOXOJMMbIC HATPSHKCHUS M TOKHW JJIS TIH-
TaHUs aHOJHBIX U HAKATBHBIX IICTeH MpUEMHUKA.
MormHoCTh TpaHchopMaTopa, T. €. MOITHOCTh, KO-
TOPYIO CIIOCOOHBI JaBaTh BCE €r0 BTOPHUYHBIC 00-
MOTKH, JOJKHA PABHATHCS OOIIEH MOIIHOCTH, MO-
TpeOnsieMOl aHOJHOW IICTBI0 M IETSAMH Hakaja
namn TPUEMHUKA M KEHOTPOHA BBITIPSIMUTEIIS.
3Has JaHHbIC MPUMEHEHHBIX JIAMIT, MOXHO JIETKO
MOJICYUTATH ATH MOII[HOCTH.

OOmuii aHomHBIA TOK Jiamn npuémanka PJI-1
(mammer 6A8, 6K7, 67 u 6M6C) mpu HampsHKe-
nun 250 ¢ cocraBnsier 60 ma (0,06 a) u nmosTomy
MOIIHOCTb, TOTpeOIsieMasi aHOIHOM IeTIbI0, PaBHA
2500,06 = 1%m.

Ha mmranme muTH Hakama keHoTpona SI[4C
Tpedyercs MomHOCTE 5°2 = 106m, a Ha nuTaHUEe
HUTEH Hakajia BCEX JlaMIl MPUEMHHUKA TPU OOIIeM
Toke B 1,6 ¢ v HampsbkeHuW Hakana 6,3 ¢ pacxo-
nyercst MomHOCTh 6,3°1,6 = 10sm. Kpome Toro,
Ha MUTAHUE BYX JIAMIIOYCK JJI OCBEIICHUS IIKa-
ael npuémanka (Hanpspkenue 6,3 6, Tok 0,25 a)
pacxoayeTcst MOIHOCTE 6,3¢2¢0,25 = 3,15m.

Takum oOpa3oM, oO0IIass MOIIHOCTh, KOTOPYIO
JIOJDKEH JIaBaTh CHJIOBOM TpaHC(hOpMAaTop, cocTa-
BUT:

Po = 15+10+10+3,15 = 3&n.

YuyutbiBas KOIQ(UIMEHT IMOJE3HOTO CHCT-
B, KOTOPBIH [ TpaHC(HOPMATOPOB HEOONBIION
MOIIIHOCTA MO>KHO CUHMTATh PaBHBIM He Oosnee 70—
75%, onpenenum MomHOCTE P, moTtpebisemyro
TpaHc(hOPMATOPOM U3 IJIEKTPOCETH:

38+100
70

Ha BBIOOpE BBIXOMHBIX TpaHCHOPMATOPOB HET
HaJ00HOCTH OCTaHABINBATHCS, TaK KaK 3Ta JIeTallb
MMeeTCS TpU KKIAOM JUHAMUKE. Y psja TuHa-
MHKOB CETEBBIX PaJUOBEHIATEIbHBIX MPHEMHIKOB
MEPBUYHbIE OOMOTKH BBIXOJHBIX TpaHC(HOPMATO-
poB paccumtanbel mox Jjammy 6D6C. Craemona-
TEJIHHO, TAKOW TpaHCPOPMATOpP MOAOUAET U K JIFO-
00My caMOAeN HOMY MPUEMHHKY, Y KOTOPOTO Ha
BBIXO/JIC IPUMEHSIETCS 3Ta JamIia.

P= = 54,36m = 55am.

o1
[IpoBepka neraneun

[Ipexne YeM OPUCTYNUTH K MOHTaXy OTO-
OpaHHBIX i1 TPUEMHUKA JCTajei, JacTo CIy-
gaitHO IPHOOPETEHHBIX, HY)KHO 00s3aTeIpHO yoe-
TUTHCS B MIX UCIIPaBHOCTH. B coOpanHOM mpuéMm-
HUKE OOHAPYXUTh M YCTPAHUTH MOBPEKICHUEC B
TOW WUJIM UHOM JIeTajli 3HAYUTENIbHO TPYIHEE.

13, I'muz6ypr u @. Tapacos, [IpoBepka nerainet,
«Panno», 1949 Ne 12.



OnuH TOJNIBKO BHEITHHH OCMOTpP JAeTalieii He
JNa€T TOJTHOM YBEPEHHOCTHM B HMX HCIPABHOCTH.
Kaxnyio geramp Hago emé MpoOBEpUTH C THOMO-
IIBIO 3JIEKTpHUYeckoro mpudopa. Takas mpoBepka
CBOJIUTCS K BBISICHEHUIO, HET JIM B TAHHOW JETallN
00pBIBa WM KOPOTKOTO 3aMBIKaHUS U JOCTATOYHO
U HagEKHA €€ U301,

[IpoBepky MOXHO TPOM3BOAUTH C TIOMOIIBIO
IIMPOKO M3BECTHOTO MPUOOpPA, HA3BIBAEMOTO aBO-
METpPOM, WJIU B KpalHEM cllydae — MPOCTECULIUM
npooHukoM (cM. cTp. 186).

Ipocreiimmit npobuuk (dur. 1) o6sraHO CO-
CTOUT W3 KaKoro-mubo wcToyHuka Toka b (Ha-
npuMep, Oatapeiiku OT KapMaHHOTO (OHAps) U
H3MEPUTENHHOTO Tprubopa MA (dare BCero Mmi-
JTHAMITEPMETPA).

®ur. 1. Cxema npocTenero npobHuka.

B mens mocnenoBatenbHO ¢ U3MEPHUTEIHHBIM
PUOOPOM BKITIOUAETCST 00ABOYHOE COMPOTHBIIC-
Hue Ry Takol BeMTWYWHBI, YTOOBI TPHU 3aMBIKAHUU
ey TPOOHMKA CTpelika MPUOOpa OTKIOHSIIACH
JI0 KOHIIA IITKAJIbI.

Bemnmuuny comportuBieHus R, moabuparor
OTIBITHBIM ITyTEM MM PACCUUTHIBAIOT O (DOpMYyJIe
R=1 OOOlIJ— ,

rae Ry —106aBoYHOE COTIPOTHBIICHHE, OM,;

U — HanpspkeHre UCTOYHUKA TOKa, 6;

| — TOK, IpU KOTOPOM CTpENKa mpudopa oT-
KIIOHSIETCS Ha BCIO MIKAJY, Md.

Hanpumep, ecnu Hanpspkenue O6atapen b pas-
HO 46 W TOJHOE OTKIOHEHHE CTPENKH Ipudopa
noyyaercst mpu Toke B 10 ma, To BennunHa 10-
0aBOYHOTO COMPOTHUBIICHUS

R=1 000i= 4000m.
10

Her HE0OX0MMMOCTH TOYHO MOAOHMPATH BEIH-
YMHY COMPOTHBICHHS, TIOTOMY YTO MPOOHUK sIB-
JISICTCS. HE HM3MEPHUTENBHBIM TPUOOPOM, a JIHIIb
HHAAKATOPOM (CHTHAIN3aTOPOM) HAIMYHSA TOKA B
npoBepsemMoit 1enu. [loaToMy pacu€THbIM MyTEM
OTIpeIeNIAeTCS JIUIL MPUMEpHAsi BeMUMHA 100a-
BOYHOT'O COMPOTUBIICHUSI. OTKIOHEHHS BEITUINHBI
3TOr0 CONPOTUBJICHHA OT pacuyétHoit mo +30%
BITOJTHE JIOMTYCTHMBI.

s Gonbiero ymo6ctBa oOparieHus ¢ mpoo-
HUKOM HAJIO BBIBOJHBIC €0 KOHIIBI BBHITIOJHUTH B
BHUJIC TaK HA3bIBACMBIX II[YITOB.
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Ilyn MoxHO cAenath U3 Kycka MeIHOH MpOBO-
soku auamerpom 1,52 5um u mmmnoit 15—20cm.
OnuH U3 KOHIIOB MPOBOJIOKH 3a0CTPsieTCS, a KO
BTOPOMY KOHIIy MPHUIIAMBACTCS TUOKUH H30JIHPO-
BaHHBIN npoBoj. Ha niyn HajgeBaeTcst U30JISIMOH-
Has TpyOKa, a MECTO COCIUHCHUS IIyIa ¢ THOKUM
MPOBOJIOM IUIOTHO OOMATBIBAETCS H3OJSIIMOHHOM
nentou. IIpoBojia OT UIyNOB MPUCOETUHAIOTCA K
COOTBETCTBYIOIINM 3aKHMaM MPOOHUKA.

[IpoBepka mNPOOHUKOM 3aHUMAET HEMHOTO
BpEMCHH U B OOJIBIIMHCTBE CIydacB MacT JOCTa-
TOYHO TPaBUIBHOE MPEICTABIEHUE O TPUTOIHO-
CTH TOW WM WHOW JETalU JJI YCTAHOBKH B TIPH-
EMHUKE.

1
N3roroBneHune KaTyIICK

B coBpeMeHHBIX paJlUONIPUEMHHUKAX MPUMEHS-
FOTCSI Yallle BCEro LHUIMHAPUYECKHUE KATYLIKA Ma-
JBIX pa3MepoB. VMckmroueHne cocTaBiIsAOT KaTyul-
KM JUI JETEKTOPHBIX MPUEMHHUKOB, T OoJbIIne
pa3Mepsl KaTymieK CIIOCOOCTBYIOT YIyUIICHHIO
npuéma.

Ilo BuIy HaMOTKM KaTyIIKd OBIBAIOT OIHO-
CJIOIHBIE U MHOTOCIIONHBIE. [lepBble U3 HUX HpHU-
MEHSIOTCS TJIaBHBIM 00pa3oM B KOHTypax KOpOT-
KOBOJIHOBBIX JUaNa3oHOB. BTopele ucnonb3yorcs
B JUIMHHOBOJIHOBBIX JUAIla30HaX, a TAKXE B Kade-
CTBE JIpoccesiel, BKIIFOYAEMBIX BO BCIIOMOIaTesb-
Hele 1enu. CpeaHEBONHOBBIE KaTyIIKH Hamatbl-
BAIOTCS U TEM U JPYTHUM CIIOCOOOM.

OJHOCJIOMHBIE KATVIIKHW. Onxocnoii-
HblEe KaTYIIKH HaMaThIBAIOTCS Yallle BCEro Ha Kap-
Kace NMIMHApPUIEcKor ¢popmel. B 3aBucumoctu ot
JUTMHBI OOMOTKH W YHCJIa BUTKOB IPOBOJ Hama-
TBIBAETCS IUVIOTHO — BUTOK K BUTKY, WJIU K€ C TaK
Ha3bIBaEMBIM IPHUHYAMTEIBHBIM IIIarOM, T.€. C
HEKOTOPBIM PACCTOSIHUEM MEXAY BUTKamu. B mo-
CJIIEIHEM Cllydae JJIsi HAMOTKM MOYXHO IIPUMEHUTH
HEW30JIMPOBAaHHBIM TpoBoA. Burtku karymku
JOJDKHBI IJIOTHO TPUIIETaTh K MOBEPXHOCTH Kap-
Kaca 4 He CMELIAThCsl B CTOPOHBI.

OpHy WM HECKOJIBKO KaTyIIeK MOXKHO Hamo-
TaTh Oe3 cranouka. [lepeq HaMOTKOH BO3Je Haya-
7a OOMOTKH B KapKace JIelaroTcs JIBa OTBEPCTHS,
B KOTOPBIX 3aKpeIUIsieTCs] KOHEIl MPOBOJIOKH. 3a-
TeM, OJHOM pyKoW Bpalas kKapkac, a Ipyrod Ha-
TATHBas MPOBOJIOKY, POBHO YKJIAJbIBAIOT BUTKH
oOMoTkH. [lo OKOHYaHMHM HAMOTKH 3aKPEIUISIOT
BTOPOH KOHEL MPOBOJIOKH TaKUM K€ CIOCOOOM,
Kak W Hayajo karymku (¢pur. 1). OTBoms! OT Ka-
TyIIeK, KOTJAa OHM HEOOXOAWMBI, TPOIIE BCETO
JienaTh B BUZE TETeNb, HE OOpbIBas HamaThIBae-
Moro nposoja. IleTnu Tyro ckpy4uBaroTcs U Ipo-
IIyCKAarOTCs Yepe3 OTBEPCTUS BHYTPb KapKaca.

T
ITo pa3HbIM UCTOYHHKAM.



NMPOBHUK
U Elro
NPUMEHEHUE"

ConpomusneHue

lpubopom
Moxem ciyxums 6ol
8olbmmemp co wkanolt 8o 4-5 g
unu Munnuamnepmemp
co wkanot 0o 10-15 ma

B paduonobumenbckol
npakmuke rnpobHUKOM
Ha3bigaemcs Uenb, CoOCmasneHHas
U3 uaMepumernbHoeo npubopa,
UCMOYHUKa mokKa U conpomueneHus

NIemOYHUK moKa

Memannuyeckue
/ HAKOHEYHUKU

, lpu ucnbimaruu
m3onsmop lposod

Kamyuwku
cmpernka npubopa
OOmKHa OMKIOHUMBLCS
noymu 00 KOHUa WKaribi

YicmouHuUK moka
U conpomusneHue
nodbuparomcs mak,
Umobb! NpuU 3aMblKaHuU
uenu npobHUKa HaKoOPOMKO
cmperska npubopa

OMKIIOHANAck 00 KOHUA WiKasbl
U [pu ucneimanuy

KOHOeHCamopos
cmpersika npubopa
He QormKHa OMKIIOHAMBCS.
Ecnu émxocms koHOeHCamopa
gesiuka, mo cmperska nocne
HebobWo20 bpocka JosmkHa
8038PAMUMbBCS K HYJH0

bR /Tpu ucrnbimaHuu
j obMomok
mpaHcghopmamopos
u dpoccenell HU3KOU
yacmomes! cmperika npubopa
ycmaHasnusaemcs Mexoy Hyném
U KOHUOM WKarbl

[pu ucribimaHuu
8bICOKOOMHbIX COMpomueneHull
cmpernka npubopa coecem
He Oo/mKHa OMKIIOHAMBCS,
npu ucnsimaxuu
HU3KOOMHbIX COMpomueneHutl
OO/MKHa OMKNOHUMbBCS
Ha HECKObKO OeneHull

u nposepke
omcymcmeusi 3aMbikaHus
mexQy obMomkamu
et unu mexody obmomkol u
cepdeyHuUKOM mpaHcopmamopa
cmperska npubopa He OomxKHa
OMKJIOHAMbCA

Lepammo”, 1948,Ne 11.
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Ecam BATKM KaTYIIKA JOJDKHBI HaMAaTHIBATHCS
MPUHYIATEIHHBIM IIaroOM, TO HAMOTKAa BEAETCS C
JOTIOJTHUTEIBHON TPOBOJIOKOM, HUTKOM WU IIHY-
pPOM COOTBETCTBYIOLIEH TOJNIINHBI, KOTOpPHIC Ha-
MaTBIBAIOTCSI OJHOBPEMEHHO C IPOBOJIOKOW 00-
MOTKH. [0 OKOHYaHWM HAMOTKH HEHYXHas Tpo-
BOJIOKA WJIM HUTKA CMAaTBIBACTCS C KapKaca U Me-
Ky BUTKAMH KaTYIIKH OCTAIOTCSI OJTMHAKOBBIE 10
pasMepaM CBOOOTHBIC MPOMEIKYTKH.

dur. 1. 3akpenneHne KOHLOB HaMOTKN.

IIpoBOIOKY MJiI1 HAaMOTKHM OJHOCIIOMHBIX Ka-
TYIIEK MOKHO MPUMEHSTH Pa3HBIX JUAMETPOB, HO
YUCJIO BUTKOB U JIIMHA HAMOTKHU JOJIKHBI OCTa-
BaThCsl HEM3MEHHBIMHU.

IIJIOCKHE KATYIIKHW. B npocre#mux mpu-
EMHUKaX WHOTJA MPUMEHSIOTCS IJIOCKUE, TaK Ha-
3bIBAEMBIC KOP3UHOYHBIEC KAaTYIIKU. Takue KaTy-
KM HAMAaTbhIBAIOTCS Ha KapKkace, n300pakEHHOM Ha
¢wur. 2.

dur. 3. CotoBas
KaTyLlKa.

dur. 2. Kapkac gns
NSIOCKOM KaTyLLKM.

Kapkac nsroroBnsercs W3 TOJICTOTO KapTOHA,
TOHKOW (paHephI WK IPYTOro W30JISIIMOHHOTO Ma-
Teprana. Yucio BeIpe30B B KapKace MOXKET OBITH
mo6oe, HO 0043aTeNTbHO HEYETHOE, TaK KaK MHAYe
HE TIOJIYYHTCS KOP3MHOYHOE PACIIOIOKCHUE BUT-
KOB KaTyIIKu. [ TyOMHY BBIPE30B HE CIICAYET Je-
naTh OoJiee TOJIOBHUHBI panyca KapKaca.

Butku KaTymikKu HaMaThIBalOTCSI 3UT3aroo0-
pa3HO Yepe3 OAWH BHIPE3, a KOHIIBI MPOBOJA 3a-
KPEIUISIOTCS B OTBEPCTHAX Kapkaca. O01mee 9uciio
BUTKOB Yy TaKOH KaTYIIKH COOTBETCTBYET HYHCIY
MOJIHBIX O0OOPOTOB TPOBOJIOKHA. Y HAMOTaHHOW
KaTyIIKH O0Illee YHCIO0 BUTKOB PAaBHO YABOEHHO-
My 9YHCIYy BHTKOB, PACIIOJIOKEHHBIX Ha OJHOHN U3
CTOPOH Kapkaca.

Ha ToMm e kapkace MOKHO HAMOTATh KaTyIIKY
1 ¢ OONBIIUM YHCIOM BUTKOB, €CIH NPUMEHHTH
JIBOMHOM mIar HaMOTKHU. [{1s 3TOTrO MpOBOJIOKY
HaJ0 HAMaThIBaTh HAa KapKac TaKXe 3Ur3arooo-
pa3Ho, KaKk U B IIEPBOM CIIy4ae, HO He Yepe3 OJInH,
a gepes J1Ba BeIpe3a.
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KATYIIKHY, HAMOTAHHBIE «BHABAJI».
BenuunHa WHIYKTHUBHOCTH 3aBHCHT OT 4YHCIA
BUTKOB KAaTyIIKH. B KOHTypax s HAacTPOWKH
MPUEMHYKA Ha CPEAHEBOIHOBBINA M JITTHHHOBOJIHO-
BBII JMamma3oHbl MPUMEHSIOTCS KAaTYIIKH C YHC-
JIOM BHUTKOB OT HECKOJNBKHX JECSTKOB /O He-
CKOJIBKUX coTeH. OTHOCTIOWHBIC KATYIIIKH C TAKUM
YHICIIOM BUTKOB MOJYYaroTCsI TPOMO3JIKUMHU U 3a-
HUMAIOT MHOTO MecTa. [103TOMy B COBpeMEHHBIX
MPUEMHUKAX TPUMEHSIOTCS MHOTOCIIOMHBIE Ka-
TYIIKH ¢ OOJNBITUM YUCIIOM BUTKOB.

IIpeumyiiiecTBO MHOTOCIOMHBIX KAaTYIIEK — UX
KOMITAaKTHOCTh. HO ecii MHOTOCIOHHYIO KaTYIIKy
HaMaThIBaTh OOBIYHBEIM CIOCOOOM, YKIIabIBas
BUTKH OIHOTO CJIOSA MapajuielbHO BUTKaM APYTro-
ro, TO MEXIy BUTKaMH 00pa3yercs TOBOJIHHO
Oonpinass coOCTBeHHass EMKOCTh, YTO HEXKena-
TEJIHHO, MO0 KaYeCTBO KATYIIKH MPHU STOM 3HAYH-
TeapbHO yxyamaercs. [ns ymeHsimeHusi coOct-
BEHHOW €MKOCTH KaTYIIKU MPUMEHSIOTCS Pa3Jind-
HBIE CIIOCOOBI HAMOTKHU. CaMbIii MPOCTOH Crocoo,
KOTOPBII 9aCTO MCIONB3YETCS B PagUOIIOOUTEh-
CKOI1 MPaKTUKE, —3TO HAMOTKA KaTYIICK «BHABAJI»
(BUTKH yKJIaabIBAIOTCS 03 COOIOMCHHS KaKOTO-
6o mopsiaka). HamoTka «BHaBaI» MPOU3BOIHT-
Cs OT PYKH Ha TOTOBOM KapKace MEXOy IBYyMs
EYKaMHU.

COTOBAA KATYIIKA. Butku cotoBoii Ka-
tymku (pur. 3) pacrmomoKeHbl B ONpPEAeIEHHOM
MOPsIJIKe, BCIEJCTBUE Yero COOCTBEHHAs EMKOCTh
€€ CBOIUTCA K MaJIOH BETUYHHE.

Karymka HamaTbIBaeTCst Ha KPYTJIOM JIEPEBSH-
HOM Mmabnone, m3o0paxénaoMm Ha ¢ur. 4. /(na-
MeTp miabJoHa Yalle BCEro BHEIOMPAIOT PaBHBIM
50mm. Ha moBepxHOCTH I1a0j0HA MPOCBEPIIMBA-
FOT TOHKHM CBEpJIOM JIBa psifia OTBEPCTHI Ha TITy-
ouny okono 10 mm, B KOTOpBIE Tyro BCTaBISIOT
TOHKHE TBO31H O€3 IUISIOK.

dur. 4. LHabnoH ana HaMoTKK
COTOBOW KaTyLLIKW.

Paccrosinue mexay psjiaMmu OTBEPCTHH oOIpe-
JeNgeT MUPUHY KaTyIIKA W MOXET OBITh B3SITO
mo6biM, HanpuMmep 20—-25mm. Yucno otBepcTuit
JUTS TBO3ZIEH B KaXKAOM DSy AOJDKHO OBITH He-
9€THBIM — OT 17 m Gomnbie. Bee oTBepcTHs Kax-
JIOTO psifia JOJDKHBI OBITh PACIOJIOKEHBI Ha PaB-
HBIX PACCTOSHUSIX OJHO OT JIPYroro, a COOTBETCT-
BYIOIIME OTBEPCTHSI 00OMX PSAOB — APYT MPOTUB

apyra.



Pa3meTky oTBepcTHii Ha MA0IOHE JTydIIe BCe-
ro Jenatb Tak. bep€rcs moiocka MUILIMMETPOBOM
Oymarwu, paBHas 110 JUIMHE OKPY>KHOCTHU IA0JIOHA,
a Mo MUPHUHE — IUPUHE OOMOTKH. JTa IMOJIOCKA
M0 IJTMHE JIEIUTCS Ha YHCJIO PaBHBIX YacTei, co-
OTBETCTBYIOIIEE YHCIY T'BO3/JE€H B OJHOM pSIy.
3aTeM MmoJiocKa HaKJICUBACTCs Ha MIAOJIOH.

B kaxmom psay rBo3aM HyMEpyIOTCS IO TIO-
panky. Mexay psnamMu TBO3JIed MPOKIIaIbIBACTCS
TOHKAas MOJIOCKA KapTOHA, Ha KOTOPYHO HamMaThIBa-
€TCs KaTyIIIKa.

[IpoBo HamMaTHEIBAIOT HAa OOJIBAHKY 3WUT3aro00-
pa3HO, T. €. OH MOOYEPETHO MEPEXOIUT C TBO3MSL
OJTHOTO psiJia Ha TBO3/b BTOPOTO Psijia Yyepe3 ompe-
JeNEHHOE YHCIIO TBO3JIEH.

JlomycTuM, MBI IMEEM IA0JIOH ¢ 25 rBO3aIMHU
B KQXJIOM PSAy W PEIIJIN BECTH HAMOTKY 4epes
13 rBo3naeit. Toraa, yKpenuB KOHEI[ IPOBOJA Ha
reo3ze 1 B mepBoM psty, BeEM MPOBOJIOKY HawC-
Koch yepe3 13 rBo3neit k reosaio 14 Broporo ps-
na. OOOTHYB 3TOT TBO3/lb, BEIEM MPOBOJ K TBO3-
JII0 2 MEPBOro psjaa, a OT Hero K reo3ao 15 Bro-
poro psana u T. 1. CxeMa HAMOTKH TaKOW COTOBOM
KaTyIIKH [MoKa3aHa Ha ¢ur. 5.

1 356 7 911131517 19212325

1 35 7 911131517 19212325
®ur. 5. Cxema HaMOTKM COTOBOW KaTYLLIKW.

=NWAO

HamaTpiBaTh MOXHO U ¢ JIFOOBIM APYTUM IIa-
roM, Harmpumep depe3 12, 7uinu 6 rBo3aei.

[Ipy HaMOTKE HAMO CICOUTH 32 TEM, YTOOBI
MPOBOJIOKA JIOXKWJIACH BHTOK K BUTKY PSIOM H
POBHO; JUISI 3TOTO TIPOBOJIOKY HEOOXOIUMO BCE
BpeMs HaTsIruBaTh. 110 OKOHUYAHWM HAMOTKH Ka-
TyIIKAa CJIETKAa MPOMUTHIBACTCS XHUIKUM PacTBO-
pOM IIIeJUTaKa WM B OTIAENBHBIX MECTax CKIIEHBa-
eTCsl KOJJIOAMEM; 3aTeM TBO3H BRIIEPTUBAIOTCS U
rOTOBas KaTyIIKa CHUMAETCs C 11a0JioHa.

BuTkoM KaTymiku cyuTaeTcs OJUH TOJHBIN
000pOT ITPOBOIa BOKPYT IIa0JI0HA.

KATVYIIKU TUITA «YHUBEPCAJIb». B co-
BPEMCHHBIX MPUEMHUKAX 4Yallle BCETO NMPUMCHSI-
FOTCSI MHOTOCJIOMHBIE KATYIIKH «yHUBEpPCAIbHOU
HaMOTKH». Takue KaTymIKu MOXO0KH Ha COTOBBIE,
HO OTJIMYAIOTCS OT HHUX OOJBIICH IIOTHOCTHIO
PaCHOJIOXKEHHSI BUTKOB U, CIIEIOBATESILHO, MEHbB-
muMu pasmepamu. OHH O4YeHb KOMITAKTHBI M Ha-
MaThIBalOTCS Oe3 mabiioHa Ha CIIEIUANILHBIX CTa-
HOUYKax. BHUTKM KaTymku pacrojiararoTcs 3uria-
roo0pa3HoO TJIOTHBIMH PSAAMH W TEPEeKperrBa-
I0TCSA TIPH OJTHOM 000pOTE B ABYX HIIM HYETHIPEX
MecTax.
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Karymiky yHuBEpCcaibHONM HAMOTKH MOXHO
HaMaThIBaTh U 0€3 CTaHKa, HETIOCPEICTBEHHO OT
pyku. C mepBoro pasa oObIYHO HE yHa€Tcs XOpo-
II0 HAMOTaTh TaKy KaTYIIKy, HO TIOCJIE TpPEX-
YETHIPEX HAMOTOK BCE YK€ MOYKHO MOJYYUThH YIAOB-
JIETBOPUTENHHBIE PE3YIIbTATHI.

Karymka HaMmaTeiBaeTcs Ha OyMakHOE KOJIEY-
KO, HaJIeTOE TJIOTHO Ha KapTOHHBIA Kapkac. Illu-
pUHa KoJe4yKa JOJDKHA OBITh HECKOJBKO OOIbIIE,
YeM IMPUHA HaMaThiBaeMO# katymiku. Jlns mpa-
BUJIBHOW YKJIAJIKU BHUTKOB BJIOJIb KapKaca M Ha
Kpasx KoJieuKa HaJl0 POBECTH JBE AMAMETPAIHHO
MTPOTUBOIIOJIOKHBIE OPUCHTUPOBOYHBIC TPSMBIC
JIUHUM g U O, a TI0 KpasiM caMoro KOJeuKa — JIBE
OKPY>KHOCTH 8 U 2, PACCTOSHUE MEXIy KOTOPBIMHU
COOTBETCTBYET IupuHe Karymku (dur. 6).

dur. 6. PasameTka
wabnoHa u KonbLa
AN KaTylwek Tina
“YHuBepcanb”.

Hamotka npousBonuTcs cornacHo ¢ur. 7.

Hauarno 1/2 obopoma
a 6
f
/o Y/
1 obopom lNopsidok Hamomku
\ a ‘ 6
f

/i / W

@ur. 7. Cxema HaMOTKM KaTyLLeK
TMna “YHuBepcano”.

CHauana yKpeIusitoT Ha KapKace IIpOBOJ U Iie-
PEBOIAT €T0 Ha KOJIEYKO TakK, YTOObI HA4alo BUTKA
MPUXOAUIOCH HA OJHOW U3 pa3MEUCHHBIX JTUHHUN
(), a 3areM KOCBIM TIEPEXOLOM IOBOMSAT IIPOBOJ
J0 IPOTHBOIOJIOKHOW JIMHUM, Cru0arT €ro u
caoBa BenyT Kk nepBoi smHuu (Il). Crnemyrommii
BUTOK YKJIAJBIBAIOT TaK, 4TOOBI meperud mpoBoja
MIPOXOJWJI Yepe3 MEePBbIH BUTOK M IPH>KUMAII €ro,
a MPOBOJ BHUTKAa IIEN OBl Jayblle MapauieIbHO
nepBomy BUTKy (lll). [anee yknanpiBaroT BUTKH B
TOM K€ IOpsAJKe, T. €. Bpallas Kapkac, HaMaTbl-
BAaIOT IIPOBOJ KOCBIMH II€PEXOAaMH, CrH0aI0T €ro
B MECTax IEPEX0J0B U BEAYT MapajlieIbHBIMU Psi-
JaM{ TakuM o00pa3oM, 4TOObI KaKIble MOCie-
IYIOILIME ITOJIOBUHBI BUTKOB 3aXOJMWIN Ha M3rubax
3a MpeAbIAYIINe U IPWKUMAIN UX K Koneuky. s
TOro 4TOOBI TIEPBBIE BUTKH HE CIIOJI3AJH C KOJIEY-
Ka, UX HaJlo IPUKJIEUTh K HEMY JIAKOM.

IIpy HaAMOTKEe HEOOXOAWMO CIEAWTH 3a TEM,
9TOOBI MIMPHHA BCEX CIOEB KAaTYHIKH ObLTa OIH-
HAaKOBOM, JUIsl 4ero HaJl0 paBHOMEPHO NPHKUMATh
BCE€ BUTKH B MECTaX UX I1E€PEXOI0B.



KATYIIKU OBPATHOM CBSI3H. B npuém-
HUKax C OOpaTHOM CBSI3bI0 MPUMEHSIOTCS TOTION-
HUTEIIbHBIC KATYIIKH, WHIYKTUBHO CBS3BIBAEMbBIC
C KaTylIKaMH KOHTYpa. DTU NOTOJTHUTEIHHBIC Ka-
TYIIKA HA3bIBAIOTCS KaTyIIKamMu OOpaTHOM CBSI3H.
Yamre Bcero KaTyIIKH KOHTYpa M KaTyIIKa o0part-
HOW CBSI3U PacrojaralTcs Ha OJTHOM KapKace.

NHAyKTUBHOCTh WJIM YWCIIO BHUTKOB KaTyIIEK
00paTHOW CBS3W HE SBIISIOTCS TOYHBIMH Pacy&T-
HBIMH BEJTUMUHAMHU U MOTYT OBITh HECKOJBKO H3-
MEHEHBI B Ty WU APYTYIO CTOPOHY. BaxkHO nuiiib,
9TOOBI CBSI3b MEXKIY KaTyIIKaMu Obla JTOCTaToY-
HOW M YTOOBI KOHIIHI KATYIICK OBUIM BKJIFOUEHBI
MPaBIILHO.

Kanody p[——— Kamywka

————006pamHou
K+ba % —ceﬂpsu
— ]
K-bH H Kamyuwka
K cemke g KOHmMypa

- L |

®ur. 8. MNMpaBunbHOE BKNOYEHNE
KaTyLLKn obpaTHOM CBA3N.

[IpaBunbHOE BKIIIOYEHHE KATYLIEK KOHTYpa U
00paTHOH cBs3W MoKa3aHo Ha ¢ur. 8: obe karym-
KH PacHoJIOKEHbI Ha OJHOM KapKace M HaMOTAaHBI
B OAMHAKOBOM HampasieHHH. B 3TOoM ciyuae
KpaiiHue, ynanéHHbIE KOHIBI KaTyIIeK MOIKIIO-
Yal0TCs K CETKE U K aHOAY JIaMIIBI.

. 1
Pasmerenue neranei Ha accu

PanmonansHOoe pacnojiokeHue JeTajneid Ha
IIaccH SIBJSIETCS, TOXAaJTyd, caMbIM OTBETCTBEH-
HBIM 3TalioM B KOHCTPYKTOPCKO# paboTe panuo-
JOOUTENS, IOTOMY YTO OT NHPaBUIBHOTO pa3Me-
IIEHUS JeTaIeH B OOJBIION CTENIEHN 3aBUCHUT Ka-
YEeCTBO pabOThI MPUEMHUKA.

B nrobom nake Hambolee MPOCTOM PaHoOIpH-
€MHUKEe B3aHMHOE PACIIONIOXKEHHUE aeTaneit o0y-
CJIOBJICHO OCOOEHHOCTSIMH JaHHOW KOHCTPYKIIHH.
N xoTs mpu MOHTake BO3MOXKHBI pa3IUYHbIC Ba-
pUAHTBl pa3MEUIEHUs JAeTajeil, KaXIbli W3 HUX
JOJHKEH MOTYMHATHCS OTIPeeIEHHBIM MTPaBUIIaM.

Pacnonmokenue neraned JOMKHO OOecCTeUH-
BaTh yI0OCTBO MOHTaka M KOMITAKTHOCTh KOHCT-
pYKIIMHM TpUEMHUKA, a TakKe MPOCTOTy oOpare-
HUS C HUM. Bce neranu HOmKHBL OBITh JTOCTYITHBI
JUTSL OCMOTpa, TPOBEPKU U PEMOHTA.

Jlo W3rOTOBNEHMS IIacCH CIEAyeT Ha JIHCTe
Oymaru caenaTh pa3MeTKy IMPaBHIBHOTO pacIo-
JIO)KEHUST OTOOPAaHHOTO W MPOBEPCHHOTO KOM-
miekTa neraieil. Ix Hamo pacmonarath Tak, 4To-

1 «Panno», 1950 Ne 3
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OBl COEOMHHUTEIHHBIE TPOBOJHUKH TMOIYYaTUCh
BO3MOKHO KOpOYE M YTOOBI MEXIy HUMH HE MOT-
JIa BO3HUKATH BPEHAS AJICKTPUIECKast CBA3b. J[ist
ATOr0 MPOBOJHUKU CETOYHOM M aHOJHOM lemnei
JaMIBl HAaZIO pacroiaraTh BO3MOXKHO [ajbllie |
MO IPSIMBIM YTIIOM JPYT K APYTY.

3areM IUIomaab, 3aHMMaeMasi BCEMU JICTAIIMU
Ha Oymare, OdYEpUYMBAETCS NPSAMBIMH JUHHSIMH,
KOTOpBIE U OTIPEAEIAT pa3Mephl OYAYIIETO MIACCH.
[Tony4yeHHBIH 3CKHU3 CIY>KUT Pa3METOYHBIM Yep-
TEKOM IIPU U3TOTOBIICHUU IIACCH.

Ha ropw3oHTanmpHON dYacTw macch OOBIYHO
pacrojararTcsl JTaMITOBBIC MAHEIBKH, JIETAd KO-
nebaTenbHBIX KOHTYPOB, CHIJIOBOW TpaHchopMa-
TOp, DJIEKTPOJIUTHYECKUE KOHIEHCATOPHI H PN
Jpyrux KpynHbIx neraneid. Ha mepenneit BepTu-
KaJIbHOW CTEHKE MOHTHPYIOTCS I€Tall, UMEIOLIUE
PYYKH yTIPaBJICHUS: MIEPEKIIOUATENb JUAa30HOB,
pPEryNATOpbl TPOMKOCTH H TeMOpa, IIKaIbHbIE
ycTpoicTBa U T. A. Ha 3aaHe# cTeHke ycTaHaBIU-
BalOTCS THE3/A WK 32)KUMBI JUISl aHTCHHBI, 3a3¢M-
JIeHWs,,  3BYKOCHHMATENs,  JOIMOJHUTEIHHOTO
TPOMKOTOBOPUTENS U TIP.

[To BO3MOXHOCTH JeTanu HaJO0 YCTaHABIMBATh
TaK, 4TOOBI MX BBIBOJAHBIE KOHTAKTHI HAXOJMJINCH
C BHYTpPEHHEH CTOPOHBI IMacCH W OBLIM YAOO0HO
PacroIOXKeHBI JUIS BBIIOJHEHHUS MOHTaxa. Jlera-
JIA, OTHOCSAUIUECS K OJHOM CTYNEHH, CICAYET
TPYNIAPOBATH OKOJIO CBOEH JIAMITBI, C TEM YTOOBI
COCIUHUTEIIbHBIC MPOBOAHUKH TOJNYYaJIUCh HaH-
Oosee KOPOTKUMH.

PaccmoTpuMm pasmelnieHue aetaiel Ha Imaccu
KOHKPETHOH PaiHOII00NTEIIbCKON KOHCTPYKIIUA —
npuémunka tuna PJI-1 (cm. ¢ur. 4 u 5 Ha c1p.
179).

B nanHOM npu€MHMKE arperaT KOHJEHCATOPOB
MepeMEHHON EMKOCTU YCTAaHOBJIEH B CEpEIUHE
TOPU30HTAIBHOM YacTH IIACCH, XOTSA TaKOE €ro
pacmlojyoXKeHre He SBISETCS EIUHCTBEHHO BO3-
MOXHBIM. PerieHue »Toro BOMpoca 3aBUCUT OT
THTIA BEIOPAHHOMW IIKAIBI HACTPOWKH, a TAKXKE OT
00IIIEro KOHCTPYKTHBHOTO OGOPMIICHHS TMPHEM-
Huka. CoBpeMeHHBIE MIKAJbl HACTPONKH MOXHO
pa3zeNnuTh Ha JBa OCHOBHBIX Bhaa. K mepBomy
OTHOCSTCS IIKaJbl, Yy KOTOPBIX yKa3aTellbHas
CTpeJKa KPeMnTCsl HeTTOCPEACTBEHHO Ha OCH KOH-
JeHcaTopa nepeMeHHo &Mkoctu. CregoBaTenb-
HO, pAacCIOJIOKEHUE TaKOM IIKaJIbl CBA3aHO C Me-
CTOM YCTAaHOBKHM TIOCJIEIHETO. Y WIKal BTOPOTO
BHJIa yKa3aTeJbHasl CTPENKa CBSI3BIBACTCA C OCHIO
KOHJICHCATOpa HE HEMOCPEJICTBEHHO, a NpU IIOo-
MOIIKM Tpocuka. Takyio IMIKamy MpaKTHIeCKH
MOJKHO pacriojaraTh B JIOOOM MecTe.

KoucTpykTiBHOE OdopmileHHe TPUEMHHUKA
TaK)Xe MOXET OBITh JIBYX BUIOB. TOPH3OHTAIBHOC
¥ BepTHKalbHOE. B mepBoM ciywae mikana Ha-
CTPOMKM H TPOMKOTOBOPHUTENb PACIONAraroTCs



pSAAOM, a BO BTOPOM — T'POMKOTOBOPHUTENH MOHTH-
pyeTcs HaJl UK O] IIKaJIoH.

[llkamy crieayeT ycTaHaBIMBATh TakK, YTOOBI,
ObUIO yMOOHO HAOMIOAATh 3a TEpeMEIICHUEM
CTpEJKU MPU HACTpOMKe MpUEMHHUKA. B HaAcTOb-
HBIX KOHCTPYKIHAX OHAa JOJDKHA PacIoyiaraTbCs
Ha BbicoTe 10—20cm ot HmxHero kpas Qyrispa
MpUEMHIYKA, a B KOHCTPYKIIMSIX KOHCOJIHHOTO THIIA
Ha 90-110c¢m or mona. Bce pyuku ynpaBieHus
MPUEMHUKOM HaJl0 YCTAHABIIUBATH IO/ [ITKAJIOH.

PaccmoTpum Teneprs pacnonokeHue KOHTYPOB
JUJISl HACTPOMKH U UX JieTajeH.

Kpome kaTyiex WHAYKTHBHOCTA W KOHJICHCA-
TOpPOB TMEPEMEHHON EMKOCTH, JAETalsIMH KOHTYPOB
SIBIIIOTCA TIEPEKITIoYaTeNlb AUAa3oHoB, MOICTPO-
€4Hble KOHJEHCATOPbI, COMPOTHUBIEHUSI M TOCTO-
SITHHBIE KOHJICHCATOPHI Pa3Bs30K.

B paccmatpuBaemoii kouctpykuuu (M. dur. 4
Ha ctp. 179)KaTyIIKky BXOAHOTO KOHTypa U reTe-
pomuHa (L3 — Lg 1 Lg — L;5) pa3merieHs! Ha Bepx-
HEl TaHeNmu IIacCH, 4TO OOCSCICUYMBACT MHUHH-
MaJbHYIO [UIMHY TIPOBOJHUKOB, COEIMHSIONINX
ATH KATYIIKH C COOTBETCTBYIOIIUMH KOHTAKTaMH
nepekirouatens. C 3ToH e LeTbl0 MepeKoda-
TeJIh TUANa30HOB PACIOJIOKEH HEMOCPEACTBEHHO
MO/ KaTyIIKaMHU.

Ecnmu B cxeme mpuéMHHKAa WMeEETCS CTYICHb
YCHUIJICHUSI BBICOKOW YacCTOTHI, TO KAaTYIIKH 3TOM
CTYNIEHH M TMpeoOpazoBaTeNsi YacTOThl JOJKHBI
OBITh pa3NeCHbl 3KpaHOM. B mMomoOHBIX ciydasx
KaTyIIKA CTYNCHH BBICOKOW YacCTOTBHI pa3Mela-
FOTCS CBEpPXY MIaccH (€CM OHO METAJLIMYECKOE), a
KOHTYPOB TpeoOpazoBaTensi — MO IIacCH, KOTO-
pO€ CIYXHUT SKPaHOM, YCTPaHSIONIUM B3aUMHYIO
CBSI3b MEX/Ty 3TUMH KaTyIIKaMH.

WNHorga KOHCTPYKTOpPY TPHXOAWUTCS BCE Ha-
3BaHHBIC KaTYIIKWA YCTAHABIMBATH PSJIOM, B HEIIO-
CpeACTBEHHO# Onm3ocTu Apyr K npyry. Toraa Bo
n30eKaHne BPETHBIX AIIEKTPHUECKUX CBSA3EH Kax-
JIYI0 KaTyIIKY IMOMEIIAIOT B OT/IEIbHBIN METaLTH-
YEeCKHUI 3KpaH.

Jns mpeaBapuTenbHON HACTPOMKH KOHTYPOB
MapajuleIbHO KaTyImIKaM MPHUCOEIUHSIOTCS TOA-
CTpoeUHbIe KoHIeHcaTophl (B qanHOM cityuae Cz 1
C,). C uenbio yKOPOUYCHHsI COSTHHUTEIBHBIX TPO-
BOJHHKOB X PAacIojiaraioT Ha IIacCH MEXIy KOH-
TYPHBIMH KaTyIIKAMHU.

B BBICOKOYAaCTOTHOM Yy3J1€ paccMaTpUBaeMOro
NpUEMHHUKA arperat KOHJEHCATOPOB MEPEMEHHOU
E€MKOCTH PAacIiOOXEeH HECKOJNBKO B CTOPOHE OT
karyiiek. HampammBaeTcst BOIIpOC: He CIEAYeT JIn
MPUOJIM3UTH TOT arperar K KaTyIIKaM, XOTS Obl
3a CUET OTMAICHUSI TIEPEKITF0YaTeNs TUAna30HoB?

Takoe perieHue 3ajadu HENb3sl CUYUTATH Ipa-
BUIBHBIM. J[e710 B TOM, YTO arperatr KOHJICHCATO-
POB COEAMHSAETCS CO CXEMOH BCEro TOJBKO dHe-
THIPEMSI TIPOBOJHUKAMH, JIBA U3 KOTOPBIX 3a3eM-
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nsores. K mepekimoyaTento ke Tuana3oHoB MOJ-
XOJUT 3HAYUTENILHO OOJIbIIIee YKHCIIO MPOBOIOB (B
JTAHHOM cJTydae Ooublire faecatH). CiaeaoBaTeNbHO,
JUTSL COKpAIIEHUsT 00IIeH TTMHBI MOHTaXHBIX TIPO-
BOJHHMKOB BBITO/IHEE pacIojiaraTh KaTyIIKHA BCEX
KOHTYPOB KaK MOKHO OJIDKe K TMEepeKIodaTeltio
nuama3oHoB. [Ipu 3ToM Kakmas KaTylika JOJDKHA
MMETh OTAEITHHBIN dKpaH.

Karymku rereponmnHa Hamo pasmemaTh IO
BO3MOXKHOCTH JaJbllie OT HAarpeBaloLIuXcs BO
BpeMs pa0oThl JeTayiel, MOCKOJIBKY 4acToTa KO-
nebaHui TeTEepOMHA CHJIBHO 3aBHCHUT OT TeMIIe-
patyphl. B kpaiiHem ciyyae UX CleIyeT OTACHSATh
OT HarpeBarolIuXcs JeTanei MeperopojkaMu u3
MaTepuraia ¢ HU3KOH TeIIONpPOBOIHOCTEIO.

B nanHOM npuéMHUKE BCce AETAIM BbICOKOYAC-
TOTHBIX KOHTYPOB PACIIOJIIOKEHBI TaK, YTO CBOUMU
KOHTaKTHBIMH BBIBOJIAMH OHH MPUTIANBAIOTCS HE-
MMOCPEACTBEHHO K MEpPEeKI0YaTelio, W I03TOMY
HaJ00HOCTh B COCIUHUTEIHHBIX TIPOBOJHUKAX
oTmajzaeT. ITUM YCTPAHSAETCS BO3MOXHOCTH BO3-
HUKHOBEHHSI TAPA3UTHBIX CBS3EH.

3a mpeoOpazoBaTENLHON CTYIICHBIO B Cylepre-
TEPOAMHHOM TMPUEMHUKE CIEOyeT YCHWIUTENb
MPOMEKYTOUHOM YacToThl. Kaxkas cTyneHsb Tako-
TO YCWJINTENs OOBIYHO COCTOUT W3 TpaHchopma-
TOpa MPOMEXKYTOUYHOM YacTOTHI, YCHUIUTEIbHON
JIAMIbl U PAAa BCIOMOTATENbHBIX aetaneh (mo-
CTOSIHHBIX COTIPOTHBJICHUI M KOHJICHCATOPOB).

B paccmaTpuBaemoil cxeme HMEIOTCS JBa
TpaHcopMaTropa MPOMEKYTOYHON YaCTOTHI, KO-
TOpbIe BKIIOYAIOTCS MEXIY MPeoOpa3oBaTEIbHOM
nammoi 6A8 u nerexropHoit mammoi 6I'7. Codcrt-
BEHHO YCHJIUTEJIEM MPOMEXYTOYHOU YACTOTHI SIB-
nsercs namna 6K7. Tpauchopmatop Tp; u 1amna
6K7 ¢ 1enpio yKopoUueHHsT COSTMHUTENBHBIX MPO-
BOJHUKOB pacmonaratorcst psjaoM. Bcee mpouue
JeTaNu, BXOJSIINE B JAHHYIO CTYIEHb, TOJKHBI
OBITH PACTIOJIO’KEHBI OJIMKE K JIAMIIE.

Oco0oe MeCTO B KOHCTPYKIIUM 3aHUMAIOT Ta-
KHE JICTAJIH, KaK PEeTyJIATOPhI TPOMKOCTH, TeMOpa,
06paTHO# CBs3HM (B MPHEMHHMKAX TIPSAMOTO yCHIIE-
HHSI), KOTOPbIC HE BCeraa ynaéTcsi MOHTHPOBAThH C
COOJIFO/ICHUEM YKa3aHHBIX BBIIIE TPABUI; 3TH Jie-
Tajgu OOBIYHO TMPHUXOIWTCS TIOMEIIAaTh Ha Mepen-
Hel cTeHke mmraccu. [Ipm BeIOOpe MecTa ISl HUX
CJIETyeT CUMTATHCS C YJOOCTBOM B3aMMHOTO pac-
TIOJIOKEHUS PYUCK yIPABICHUSI.

Pyuky perymstopa TpOMKOCTH WiIH 0OpaTHOM
CBs3M (B MPHUEMHHMKAX MPSIMOTO YCUIICHHUS) y100-
Hee MoMenaTh JeBee pyyku HacTpoilku. UIMeHHo
TaK pacroio’keHa 3Ta pydka B pa30HpaeMoM Ipu-
émunke PJI-1.

Jlamribl yCUITeHHMST HU3KOW YacTOThI (€CIU HX
HECKOJIBKO) PacIojiararoTcs psAaoM, a BCe JCTaH,
OTHOCSIIIIUECS K OJTHOM CTYNEHHU YCUIJICHUS] HU3KOU
Y4acTOTHI, — [0 BO3MOXKHOCTHU OJIMKE K JIAMITIOBOM



naHenbke. Perymaropsl rpoMKocTd U TemMOpa co-
CIUHSIOTCS CO CXEMO# JKpaHHpOBaHHBIM (B Me-
TAJTHYECKOMN OTUIETKE) TIPOBOIOM.

JlaMmbl cTyneHel npeaBapUTENbHOIO yCHIe-
HUSl HU3KOW YacTOThl BO M30E€KaHWE TOSBICHUS
(hoHa TIEpEeMEHHOTO TOKa HAJ0 pacroiarath IO
BO3MOXKHOCTH JAJIbIIE OT CHJIIOBOTO TpaHC(opma-
TOpa U aApoccens QUIbTpa.

B mpuémauke PJI-1 mepBas jnamma ycwmiieHHS
HU3KOM yacToTsl (6I'7) ycTaHOBJIEHA B HETMOCPE-
CTBEHHOH OJIM30CTH OT CHJIOBOTO TpaHC(hOpMaTo-
pa, 9TO SBISIETCS OTCTYIUIEHHEM OT H3JI0)KEHHOTO
BBIIIE TMpaBuUjiia. Takoe pacroiIOKEHUE MOXKET
SIBUTBCS TPUYUHONW BO3HUKHOBEHHsI (poHa mepe-
MEHHOTO TOKa.

MexaynaMIioBeie  TpaHcHOpMaTOphl HU3KOM
YacTOTHl HAJO pa3MellaTh BO3MOXKHO JajbIle OT
BBIXOJTHOTO U CHJIOBOT'O TpaHC(hOpMAaTOpOB U yc-
TaHABJIMBATh TaK, YTOOBl WX CEPACYHUKH OBLIH
PaCIONOKEHBI MEPIECHAUKYISIPHO K CEpACUHUKAM
YKa3aHHBIX TPaHC(HOPMATOPOB.

Bce neranu BBIIPAMUTENBHOM 4YacTH TPUEM-
Huka (cunoBoi TpaHchopmarop, KEHOTPOH, Criia-
KUBAIOUIHHA (QUIBTP) YCTAHABIUBAIOTCS B OJHOM
MeCTe M BO3MOXKHO Ompke npyT K mpyry. OmgHako
MTOCKOJIBKY KEHOTPOH BO BpeMsi paboThl CHIBHO
HarpeBaeTcs, TO HENb3s YCTaHABIMBATH B HEIO-
CPEICTBCHHON OJM30CTH K HEMY KOHIIEHCATOPHI
¢dbunsTpa.

Henp3st Taxke pacnonaratb BBIIPSIMUTENb
BOJIM3M JIeTalel IETeKTOPHOM CTYIICHH, a TaKKe B
HEMOCPEICTBEHHOW OM30CTH K KOHTYPHBIM H Te-
TEPOJUHHBIM KaTylikaMm. [loaToMy B mpuéMHUKE
PJI-1 BeImpsMUTENHs PACHONIOXKEH HA MPOTHBOIIO-
JIO>)KHOM 110 OTHOLLIEHHUIO K BBICOKOYACTOTHOM dac-
T TPUEMHUKA CTOPOHE Iaccu. Takoe pacmoiio-
JKEHHE HAI0 CUUTATh HAN0O0JIee MTPABUIBHBIM.

3aTpaTHB HEKOTOPOE BpeMs Ha BBHIOOP Hambo-
Jiee 1enecooOpa3HOro BapHaHTa PACIOTOXKEHHS
JeTanei, MOHO 3HAUUTEIBHO YIIPOCTUTh MOHTAX
npuéMHUKa W u30eXarh 3aTPYJAHCHUH MPU €ro
HaJTa)KMBaHUH.

. 1
CoenuHenue aetaien B CXeMy

[Tpuémuuk — cnoxHoe yctporctBo. Ero neit-
CTBUEC CBSI3aHO C MPOXOKICHHEM Pa3HOro poia
TOKOB IO Pa3IUYHbIM y4acTKaMm cXeMmbl. [[ns Ha-
MIPaBIICHUSI 3TUX TOKOB IO CBOEMY ITyTH CIIy)Kat
T€ WIN UHBIE IETAJIH, COSIUHEHHBIE TPOBOIAMHU.

Yucno coenuHeHH B JIFOOOM MPUEMHUKE CO-
CTaBJISICT HECKOJBKO NIECATKOB U Ja)Ke COTEH, U
KOXIO0€ COENWHEHHE JOJHKHO OBITh CAENIaHo

lo.n Tapacos. Ilpaktka paguomonraxa (Mac-
coBas paxuooudaroreka), loconepronsmar, 1949.
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MPaBUILHO. DTy YacTh MOHTaXHOH pabOTHI HAIO
BBHITIONHATh OYEHb BHUMATEIbHO, HE CIIEINa, Mpo-
BepsAd KaXJ0€ COCIMHEHUE, UHAYE MOXHO IMepe-
MyTaTh MOHTAX W CJIENaTh COCIWHCHHE HE Tam,
IJI€ 3TO HYXKHO, a 3TO NPUBEAET B KOHEUHOM CUETE
K BECbMa HETPUATHBIM TIOCIIEICTBUSM.

Hdnst  coenvHeHus JAeTajell  UCIOJB3YyeTCA
OOBIYHO OTHOKHMIIBHBIM MEIHBIA M30JIMPOBAHHBIHN
mposoa auamerpoM ot 0,510 1 mm unm sxke MHO-
TOXXWIBHBIA MTPOBOJ TAKOTO Xe Auamerpa. O4eHb
YAOOHO MPUMEHSITH JJISL 3TOTO JTYKEHBIN MOHTaX-
HEII TIPOBOJ, KOTOPHIN HEe TpeOyeT HUKaKOH TOI-
TOTOBKH TP TakKe.

CoenuHeHus: MOXKHO JeNaTh U TOJBbIM MPOBO-
JIOM, OJHAKO TMPH 3TOM JIMHHBIE MPOBOJA, HIY-
KM€ K HEJOCTATOYHO KECTKO YKPEIUIEHHBIM KOH-
TakTaM ¥ K JPYTUM TPOBOJAM, CJIEIYET XOPOIIO
YKpPENHUTh Ha H30JUPOBAHHBIX cToeukax. Kpome
TOTO, MPOBOJHHUKHU HAJI0 PAcIojaraTh Tak, YTOOBI
OHHU HE MOTJI 3aMKHYTBCS MEXTy COOOM.

W3BecTHO, uTO MF000I MPOBOJHUK 00IaIaCT HE
TOJIbKO AKTUBHBIM CONPOTHBJICHHEM, HO TaKXKe
WHIYKTUBHOCTBIO U EMKOCTBIO MO OTHOIICHUIO K
COCEIHUM MpOBOJHUKAM. brarogaps stomy nepe-
MEHHBIE TOKHM BBICOKOH M 3BYKOBOM 4YacTOTHI,
MPOXOJS 10 COeAWHUTENFHBIM IPOBOJIAM, CO37a-
IOT B OKPY>KaIOILIEM MPOCTPAHCTBE U3MEHSIOIINE-
Csl DIIEKTPUYCCKUE W MATHUTHBIC MOJIS, KOTOPHIS
JEHCTBYIOT Ha APyTHe COCTUHHUTEIHHBIE TPOBOAA,
BO30YXk/asi B HUX NEepEMEHHbBIE HAMPSHKCHUS. DTH
HanpsoKEeHUs. B OOJBIIMHCTBE CITy4acB HE HYXKHBI,
BepHee Nake BPENHBI JUISI HOPMAaNbHOH pabOTHI
NpuEéMHUKA.

Uem anuHHEE COCIUMHUTEIBHBIC TPOBOJA U UEM
MEHBIIIE PACCTOSHUS MEXIy HHMH, TeM OoJbliee
BIIUSTHUE OKAa3bIBAIOT OHM JAPYT Ha apyra. Kpome
TOr0, B3aUMOJICHCTBUEC MEXY MPOBOJAMU MPOSIB-
JIIETCS OCOOCHHO CUJIBHO, €CIM OHHM PAacIoJioikKe-
HBl TapajuledbHO nApYyr apyry. K coxanenuto,
OUYeHb TPYIHO COOpaTh MPUEMHHUK 0€3 COCIMHHU-
TEJIBHBIX MPOBOAOB. HO panmoHansHO MpoayMaH-
HBII ¥ XOpOILO BBIIOJHEHHBII MOHTAX MO3BOJISIET
COKpATUTh 10 MUHUMYMa 00IIIee UX YHCIIO.

[Ipu xopolio NpoayMaHHOM pa3MEIICHUH U
B3aFIMHOM PaCIOJIOKEHHUH JeTaliell TaXke B CIIO0XK-
HOW KOHCTPYKIIMM MOXKHO OTPaHHYUTHCS TPUME-
HEHUEM CpPaBHUTEIILHO HEOOJBIIIOrO YHUCla CO-
SJIMHUTENBHBIX MPOBOAOB. /st mpuMepa ocTaHo-
BAMCSI Ha YCTaHOBKE JIAMITOBBIX IAHENEK B IMPH-
Emuuke. Ecay 3T maHenbKy pacroyiarath B MPo-
M3BOJIBHOM TIOPSIZIKE, TO HEKOTOPHIC WX KOHTAKTHI
MIPUXOJIUTCS] COSAUHSTH C OTJEIbHBIMH ETAISIMU
mpoBogaMu. Mexay TeMm, TMpH Apyrom, Oonee
YIaYHOM PaCTOJIOXKCHHU T K€ KOHTAKTHI IaHe-
JIEK MO>KHO MPUITauBaTh HEMOCPEICTBEHHO K KOH-
I1aM HY)KHOU neTanu 0e3 Kakux OBl TO HE OBLIO
COETMHUTEIBHBIX MTPOBOJIOB.



Ha ¢ur. 1 uzoOpakeHa 4acTb NPUHIIMIIAAIb-
HOM CXEMBI JIJaMIIOBOI'O NMPUEMHMKA, a Ha ¢ur. 2
MoKa3aHa COOTBETCTBYIOIIASA €l 4YacThb MOHTaX-
HOU CcXeMbl. 37IeCh BHHO, YTO MPH TaKOM PAaCIIO-
JIOXKCHHUW JIAMTIOBBIX TTaHEJIEK MOXKHO H30ekaTh
HEKOTOPBIX MOHTQ)XKHBIX IPOBOJIOB, 3aMECHUB HX
COTMPOTHUBJICHUSAMH U KOHICHCATOPAMH, BHIBOTHBIC
KOHIIBI KOTOPBIX CaMH COCJIUHSIOT HY)KHbIE KOH-
TaKThl JCTAJICH.

R5 -+
R3 | |R4
Bbixod

®ur. 1. YacTb NpMHUMNNANBHOM CXEMBbI.

Bonpimoe 4ucimo CoOeTUHUTETBHBIX IMPOBOIOB
O0COOCHHO HEXENATEeIbHO B CIIOKHBIX MHOTOJaM-
MoBEIX npuéMHMKaX. IIpu nx cOopke Hamo m3de-
raTh MPUMEHEHHS JIUITHUX MOHTa)XKHBIX ITPOBOIOB
Y TaM, TJI¢ TO BO3MOXHO, COPOTUBIICHHUS U KOH-
JIEHCATOPhI CIIEAyeT MPUIIAaUBaTh HETIOCPEICTBEH-
HO K COOTBETCTBYIOIIMM Yy4acTKaM W y3JIaM MOH-
TaXXHOW CXEMBbI MPUEMHUKA.

CoenHUTENBHBIE TIPOBOJA HY)XHO pacrioya-
raTh TaK, YTOOBI EMKOCTHAS CBSI3b MEXAY OTIIEIb-
HBIMH TICTISIMA CXEMbI ObLlla MUHUMaNIbHOU. Oco-
0oe¢ BHMMaHHE cieayeT oOpamiath Ha TPOBOAA,
WAYIIFE OT aHOJIOB M YIPABJISIOMINX CETOK JIAMII.

B panmonroOuTenbCKUX KOHCTPYKIUSAX HEpea-
KO HaOIromaeTcss caMOBO30YKIEHUE OTIEIbHBIX
CTyneHed NpUEMHUKA BCIEACTBUE BO3IEUCTBUA
Ha CETOYHBIC ICTIH TaKUX CTYICHEH MX K€ COOCT-
BEHHBIX aHOJHBIX Iiereld. Takas BpemHas CBS3b
MEX/1y aHOIHBIMH M CETOYHBIMHU IIETISIMA OOBIYHO
nojydaercsi 3a CYET EMKOCTHOM CBS3U MEXITY
MPOBOJIAMH 3TUX IleTel. B cymeprerepouHHBIX
MpUEMHUKAX, KPOME TOTO, OMAacCHBIMH B CMBICIIE
BO3HUKHOBEHHSI CaMOBO30YXAECHHSA  SBISIOTCA
TaK)Xe TPOBOJIHUKH IIETIH aBTOMATHYECKOTO PETy-
JIUPOBAHUS YyBCTBUTEIHHOCTU W IPOBOJAA, UIY-
M€ OT COMPOTHBIIEHUS HATPY3KH BTOPOTO AETEK-
TOpa K YHPaBISIONICH CETKE JaMITbl YCHIIATEIS
HU3KOM yacToThl. OMacHOH SIBISIETCS] TAKXKE CBA3h
MEXAy KOHTypaMH YCHIIUTENS MPOMEXYTOYHOU
9acTOTHl M BXOJHBIM KOHTYpOM NpHUEMHHKA. JTa
CBSI3b OCOOEHHO CHJIBHO MPOSBISETCS Ha CaMbIX
BBICOKHX YacTOTaX JJIMHHOBOJHOBOTO JHAaNa30oHa
M Ha CaMbIX HU3KHX YaCTOTaX CPEIHEBOIHOBOIO
JMara3oHa. YCTPaHUTh WM CBECTH K MUHHMYMY
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MOA00HOTO POJia BPEAHBIC CBSI3M MOXKHO PAIHO-
HaJbHBIM PACIONIOKEHHEM COOTBETCTBYIOIIHUX CO-
CIUHUTENbHBIX MPOoBOJOB. IIpoBoaa, BO-IEpPBHIX,
CIeNyeT pa3BECTH BO3MOXKHO Jalbllle OJUH OT
JIPYTOro M, BO-BTOPBIX, X HAJO Pa3MECTHUThH TaK,
9TOOBI OHU HE TN TTapaJijIeNIbHO.

CerouHble MPOBOJIa BHICOKOYACTOTHBIX LiCTICH
HE PEKOMEHIYeTCsS pacmojiaraTh OJM3KO OT Me-
TAJUTMYECKOTO IACCH, TaK KaK IPH 3TOM YBEIH-
YUBaETCs EMKOCTh KOHTYPOB.

dur. 2. YacTb MOHTa)KHOW CXeMblI.

PacronmoskeHue TPOBOJIOB  HU3KOYACTOTHBIX
1erneil B OCHOBHOM TOAYUHSCTCS TEM KE MPaBH-
nam. Hanbonee onacHoi MOXKET OBITH CBSI3b MEX-
Iy BXOJHBIMH M BBIXOJHBIMHU IIETISIMH YCHITUTENS
HU3KOW 4acToThl. Tak, Hampumep, OJU3KO pacIio-
JIO’)KEHHBIE WM TApAJUIENbHO HWAYIIME MPOBOJA K
rpaMMO(QOHHOMY 3BYKOCHHMATENIO M IUHAMHKY
CIOCOOHBI BBI3BAaTh CAaMOBO30YXICHUE Ha HU3KOH
gactoTe. Jjis TOro 4ro0bl 3TOr0 HE MPOU3OIILIO,
Ha3BaHHBIE TPOBOJIA HAZO PA3HECTH KaK MOXHO
JAJIBIIE IPYT OT JPyTa.

Brustaue omHOM 1eny Ha IPYTryr0 MOXHO 3Ha-
YUTEIHHO yYMEHBIINTh, €CIIM Mapy MPOBOAOB OJI-
HOW nenu (HampuMmep, MPOBOJA, UIYIIHE OT BBI-
XOJHOTO TpaHc(hopMaTopa, MPOBOJAA CETH Iepe-
MEHHOTO TOKa, IPOBO/Ia HaKalla CETeBBIX JIAMIT U
T.11.) CBUTH HamomoOHe ImHypa. DTOT MPOCTOM
MpUEM OYCHB IOJIE3CH, TaK KaK MPU ITOM 3aMETHO
MOBBINIACTCS YCTOWYHBOCTh PabOTHl MPUEMHUKA.
OpHako He ciexyeT TaKoW METO MPUMEHATh s
1emneil, UMermux OOJNBIIOE CONPOTUBICHHE, Ha-
MPUMeEP JIJIsl CETOYHBIX TICTICH.

IIpoBoja nuTaHus, HECYIIIME MTOCTOSTHHBIN TOK,
B OOJBIIIMHCTBE CIIy4aeB UMEIOT Pa3BSA3bIBAIOIINE
s’YEHKW, W CBSA3b OTJACIBHBIX IENeH uepe3 ATH
MPOBOJIa HE OITACHA; TOPTOMY MX MOXKHO pacroia-
raTb pSAAOM, B HEMOCPEICTBEHHOH OJM30CTH K
Koprycy (IIaccu), U BECTH UX B OOIIIEM JKIyTE.

PaccmatpuBas cxemy npuéMHUKA, JIETKO 3aMe-
TUTh, YTO 3HAYUTENbHAS YacTb €ro JeTalel co-
eAVHAETCS TPyNHaMH B OOIIUX TOYKAX CXEMBI,
mpuuéM 1Mo KpaiiHeW Mepe 4yeTBEpPTas 4acTh BCEX
COCTMHECHHM MPUXOTUTCS Ha Kopmyc. Ecim 05l ne-
Tamu OBUTH PacIOJIOKEHBI OJIM3KO APYT K JAPYTY,



WX MOXHO ObUTO OBl COSAWHUTH B OIHON TOYKE
KOPOTKHMHU TpoBojgaMu. Ho 3TO HEBBITOIHUMO,
TaK Kak HEBO3MOXHO CIpYNIIMPOBATh JACTall
MpuéMHUKA B OTHOM MecTe. COeMHUTD UX JITUH-
HBIMH IIPOBOAAMHU TOXKE€ HEINb3s, MMOTOMY YTO IpHU
3TOM YBEIIMYMBAETCS OMACHOCTh BPETHOU CBS3H.
[Mo3aToMy mpUXOAUTCS MPOKIAIBIBATH OOIIUH CO-
eAMHUTENBHBIN TPOBO/I, pacroaras ero Tak, 4To-
OBI HY)XHBIC KOHTAKTBI JIETAIICH MOXHO OBLIO CO-
SAMHUTh C HUM Kpardaiimum mytéM. [Ipu stom
HE00XOUMO COOIOATh CIEAYIOIee YCIOBHE:
9TOOBI M30€KaTh Mapa3UTHBIX CBI3CH MEXIY OT-
JICBHBIMH CTYTICHSIMU TPUEMHUKA Yepe3 OOIIHi
COCIUHUTEIHLHBINA MPOBO, HANO JCTATH KaKIOH
cTyneHd (OHH OOBIYHO CTPYMITHPOBAHBI OKOJIO
CBOEH JIaMITbl) COEOMHATH B OAHOM OJrKaiimeit
TOYKE 3TOTO MPOBOJIA.

Ha ¢ur. 3 nzo0paxkeHa 4acTb CXEMbI MPHUEM-
HUKa M TI0Ka3aHO, KaK HY>XHO COEIMHSTH JETalH
CTYTIEHEH B OJHOM TOYKE. 37eCh BBICOKOYACTOT-
Has CTYICHb UMEET CBOIO TOYKY OOIIEro MHUHYCA,
a JeTeKTOpHas — CBOIO. JTH TOYKH, B CBOIO Ode-
penb, COSAMHEHBI BMECTE MPOBOJOM, HAYIIUM K
KOHTaKTy 3a3¢MJICHUS.

odur. 3. CoeanHeHUs1 B O4HOW TOYKeE.

[IpoBo 3a3eMiIeHUS, MPEACTABISIFONTIN COOOM
IIMHKY, K KOTOPOIl MpWUIAMBAIOTCS KOHIIBI COOT-
BETCTBYIOIIMX JeTalieli, MPOKIAAbIBAECTCS B HYX-
HBIX HampaBJCHUAX M MPUKPEIUIAETCS K IIacCH B
HECKOJIbKMX TOYKax. /{1 3TOro oH OOBIYHO IMpH-
ManBaeTCs K JICTIECTKaM IIaCCH M K KOHTAaKTaM Je-
taneld. Mcnonp3oBaTh BMECTO MPOBOAA MeETajll
[acc HE PEeKOMEHAyeTCs, TaK KaKk HpHh ITOM
O4YeHb TPYOHO OOECIeYNTh JOCTATOYHO HANEXK-
HBII KOHTAKT.

OOmme mpoBonma Apyrux Iemnei (Hampumep,
TUTFOCOBBIN MPOBOJT @HOAHOTO HAMPSKECHUS) MPH-
KPETUISIOTCA K MIACCH Ha M30JIMPOBAHHBIX CTOEY-
Kax.

WNnorga coepwHeHWsT BBICOKOYACTOTHBIX WIIH
HU3KOYACTOTHBIX IIeTIel BCJIEICTBHE OCOOEHHO-
CTel CXeMBbl U KOHCTPYKLHMH MPUEMHHKA HEJb3s
BBITIOJTHUTD KOPOTKMMH TIPOBOJAMH U BMECTE C
3THM HE TMPEACTaBISETCS BO3MOXKHBIM PAaCIOJO-
KHUTh COCMHUTEIbHBIE IPOBOJIA TaK, KaK 3TO Tpe-
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OyeTcs 1Mo mpaBWiIaM MOHTaXa. B Takux ciydasx
MIPOBO/IA SKPAHUPYIOTCA.

Ha mpuHIMMUaNbEHON cXeMe 3KpaH M300paxa-
€TCSl B BUJIE IYHKTHpA WJIM K€ B BUJEC 3a3eMJICH-
HOTO KOJIEYKa, OKPY)KAIOIIEr0 COeNWHUTETbHBIN
mpoBoa. Ho wame Bcero Ha cxeme 3TOro HET, U
TOT/Ia BOINPOC 3KPAHUPOBAHUS MPUXOAUTCS pe-
aTh CAaMOMY PaJIHOTIOOUTEIIO.

[Ipu xopomio mpogyMaHHOM MOHTaXe B IPH-
E€MHHUKE OOBIYHO SKPAHHUPYIOTCS TOIBKO OTIEINb-
HBIC BXOJIHBIC TPOBOMAA (ECITH OHU CPABHUTEIHHO
JUTHHHBIC U TIPOXOAT OJIM3KO OT CHIIOBBIX IICTICH).
Takumu MPOBOJAMU MOTYT OKa3aThCSl CETOYHBIC
BBIBOJBI, UAYIIUE K KOJIMAYKaM JaMIl, IPOBOJAHUK,
COEJIMHAIONINN CETKY MEPBOM JaMIIbl YCUIIATEIS
HU3KOW YacTOTBI C DPErYISATOPOM TPOMKOCTH, U
MPOBOJ, UAYIIMA OT TPaMMO(OHHOTO 3BYKOCHH-
MaTes K NPUEMHHKY.

OKpaHUpys CETOYHBIE MPOBOJA BBICOKOYAC-
TOTHBIX IIETIEH, HYKHO UMETh B BUIY, YTO JKpaH
YBEIUYMBACT EMKOCTh Takux 1reneil. Eciu émko-
CTH KOHTYPOB B IIEMU CETOK Mallbl, TO MPUMEHE-
HUE SKPAaHUPOBAHHBIX IMPOBOJOB OyIET CHILHO
OTpa)kaThCs Ha HACTpoilike KOHTYypoB. IloaTomy
9KpaHUPOBAHHBIE MPOBOIHUKH TAK)KE JKeTIaTeITbHO
JieNaTh M0 BO3MOXKHOCTH KOPOTKHUMH H TIpUMeE-
HSATh UX TOJIBKO TIPU JIEHCTBUTEIHHONW HEO0OXOIH-
MOCTH.

Ecnu mpoBoia oT aHOIa M CETKH JIAMITBI XOTS U
KOPOTKH, HO B CHJIy HEOOXOIUMOCTH HAXOMSTCS
OJIM3KO OJUH OT NIPYroro, MEXAY HUMH JTY4Ie
BCEro IMOMECTHTh METAJUTNYECKYIO 3KpaHHYIO Tie-
pEropoJIKy, MPUKpEenuB €€ mpsMo K maccu. Bo
BCEX JIPYTUX CIy4asX MPUXOJUTCS SKPAHUPOBATh
caM TpOBOJ, HaJeBasg Ha HEro METALTHYECKYIO
000JI0YKY ¥ 3a3eMJIISISI ITOCIIETHIONO.

Pabora o coemuHeHMIO AeTaNCH MPOBOJAMH B
OCHOBHOM COCTOMT W3 YKIJIAJKH 3THUX IPOBOJOB U
MIPUITalKA WX K COOTBETCTBYIOIIMM KOHTakTam. C
TOYKH 3PCHUS YJO0OCTB M OBICTPOTHI BBITOIHEHUS
3TOW PabOTHI COCAMHATH JCTANHU CIEAYET B OIpe-
NeIEHHOM, TIOCIIeIOBATETFHOM TOPSIZIKE.

CHavana peKOMEHIyeTCsl IPUTOTOBUTH U3 TOII-
CTOr0 TOJIOTO MEAHOrO MPOBOJAA IIMHKY HJis 3a-
3eMJICHHUS, TIOTYINB BCIO TIOBEPXHOCTH MPOBOTHU-
ka. [lluaka OOBIYHO COCTOWUT M3 HECKOJIBKUX CO-
SAMHEHHBIX MEXAYy co00H KyckoB mpoBoja. OHa
pacroyiaraeTcsi Ha IIacCH, a €€ KOHIIBI PacXOIsSTCs
B Pa3IMYHBIX HAIIPABICHHUSX.

3aTeM YKIAIbIBAIOTCS BCE SKPaHUPOBAHHBIC
MPOBO/Ia, 000JI0UKA KOTOPBIX TYT K€ COCTUHACTCS
C 3a3eMJISIIOIIEeN IIMHKOW: yCTaHaBIMBAIOTCS Ha
M30JIMPOBAHHBIX CTOEYKAX HIMHKH Leneil muTa-
HUS, TMPOKJIABIBAIOTCS CBUTHIE BMECTE HU30JIUPO-
BaHHBIC IIPOBOJA JIJISl HAKaJa JIAMII.

[Tocne 3TOrO MPUCOEANHAIOTCSA BCE OCTABLHBIC
MpoBOJIA.



MOMHM, YTO Npu

MOHTaXxe

anéMHMKaI/

... HA0O MOHMUPOBAMb KaMyuKy
eemepoduHa danbuwie om
Cuno8o20 mpaHchopmamopa;
npu ux 6nu3ocmu CHUXaemcs
cmabunbHOCMb Yacmomsai
eemepoluHa U3-3a HagpegaHUs
KamyuwKu.

... Ha0o MOHMUpPOB8amMb
nepsyro nammny
YCUneHus HU3Kol
yacmomel Oanblie
0m KeHOMpPOHa,
UHa4e 803HUKaem ¢hoH.

... Halo MoHMUpPO8amb
SNEKMPONUMUYEeCKUE
KoHOeHcamopbi
Qanbwe om cunosozo
mpaHcghopmamopa;
OHU OM HagpesgaHus
nopmsmcs.

... He Hado MOHMUpPO8ame
nlamriy nepeoeo Kkackada
YCUNEHUST HU3KOU Yacmomai
671U3KO OM CUM08020
mpaHcghopmamopa;
npu ux énusocmu
803HUKaem (hoH.

... Hado daneko pasHocums rnpogoda
oM 38yKOCHUMamess U QUHaMuKa, UHa4ye 803HUKHeM
camog03byxdeHue Ha HU3KOU yacmome.

... Hado

passaspisarouiue
conpomusneHus

U KoHOeHcamopbi
MOHMUpPO8amsp

8o3ane

n1amnosodll naHesnbKu.

Lepammo”, 1948,Ne 11.
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... Hado
3a3emnsaouuecs
rno cxeme demanu

npunausams
K nposoQdy 3a3eMeHus,
a He K waccu.




IMpoBoja menu Hakaia JOJKHBI OBITH CPaBHU-
TeJIbHO TOJCThIMH, AuamerpoM 0,8—1,5mm. OnHu
MPUITAUBAIOTCA K COOTBETCTBYIOIIUM JICTIECTKAM
JIAMTIOBBIX ITaHENEK, TPUYEM OAWH W3 TPOBOJIOB
TOJDKEH OBITH 00s3aTEIBHO 3a3¢MIIEH. 3a3eMIICHUE
HAKaJIBHOTO MPOBOJA CIEIYeT JIeNaTh B HECKOJb-
KHX MECTaX, COSAMHSS JUIsl 3TOTO HAKAIBHBINA Jie-
MIeCTOK Ka)KIOW MaHENBKU ¢ O0Iei TOUKOH cBOEH
cTyneHu. BTopoil He3a3emMyIEHHBIN JIETIECTOK Ha-
KaJla B BBICOKOYACTOTHBIX CTYINCHSX PEKOMCHIY-
€TCSl COSJMHSTH C TOM K€ TOYKON 4epe3 KOHICH-
carop éMkocThio okono 5 000n¢ (Ha cxemax 31O
He yKasbiBaeTcs). Mcmonp30BaTh METaNI MIAcCH
MpUEMHYKA B KAYECTBE OJIHOTO W3 TPOBOJIOB IICTTH
HaKaJa HeJb3sl.

[TpoBoja muTaHus JOHKHBI OBITH XOPOIIO H30-
JIUPOBAHBI ¥ YJIOKEHBI MPSMO Ha OCHOBAHUE IIIAC-
CH. OTO B 3HAYMTEIHLHON CTEIICHH OOJICTYUT MOH-
TaX M JacT BO3MOXKHOCTh aKKypaTHO PacIoJio-
KUTh BCE TIPOBOJIA, 3aHUMAsi MIMU HEOOJIBIIIOE Me-
CTO.

KoHTypHBIE TPOBOHUKH, IT0 KOTOPHIM TPOXO-
JIIT TOKM BBICOKOW YacCTOTBI M KOTOPBIE MOTYT
CO3/1aTh HEXEJIATeIbHYI0 EMKOCTh C IIACCH, HAIO
VKJIaJbIBaTh B OTJAJICHHH OT METAJUIMIECKUX Yac-
TeW JeTaiel 1 OCHOBaHUs IIACCH.

Ecmu kakue-nubo o6mue mpoBojaa (mpoBoja
aHogHoro mHuTaHus, APY u T.1m.) mojyd4arorcs
JUIMHHBIMH, TO COCIHMHATH IENH OTACIBHBIX CTY-
neHell mpuéMHMKa 3TUMU MPOBOJAME HAJI0 4Yepes
pa3Bs3bIBAONIUE (PIITHTPHI.

[MoaxirounB Bce COCTUMHUTENBHBIE MPOBOJA K
COOTBETCTBYIOIIIMM KOHTAKTaM JIeTallci, PUCTY-
MalT K COCIUHCHUIO OCTAIBHBIX JIeTallell, KOTo-
pBle MOYKHO ITOAKIIOUATh (IPHITAATh) HEMOCPE-
CTBEHHO JIPYT K JAPYTY CBOUMH BBIXOJHBIMH KOH-
IAMH.

Jluteparypa
Knueu

A. 1. ®ponos, KoncrpyupoBanue paauonpuéMHu-
KoB, M3n. «Coserckoe paano», 1948,

WznaratoTcst OCHOBHBIE COOOpakeHHs, KOTOPBIMH
CleqyeT pPYKOBOICTBOBAThCA PAAHMONIOOUTENAM TIPH
BEIOOpE OTHENBHBIX AJIEMEHTOB CXEMBI NPHUEMHHKA H
BXOJSIIIUX B HeE neraneil. MHOro MecTa OTBOAUTCS
MPAKTUIECKOMY pPa300py OTICIBHBIX YYaCTKOB CXEM
MPUEMHHUKOB C OLICHKOW BEMYMH BXOJSAIIUX B HUX Jie-
Tajel W yKa3aHUSIMH BO3MOJXKHBIX OTKIIOHCHHH OT HO-
MUHAIA.

3. b. Tum3dypr m @. U. Tapacos, Ilpakrmueckue
pabotel paguomooutenas (MaccoBas paguoOUOIHOTE-
ka), Foconepronsmar, 1949.

ONUCBIBAIOTCS METOABI 00pabOTKH MaTepHasoB,
MPUMEHSIOMNXCA B PaIHONIOONTEIHCKON TPaKTHKE.
WznaratoTcst crmocoObl HAMOTKH pa3HOTO poja KaTy-
1IEK, TPaHC(OPMATOPOB U JPOCCEICH.

@. U. Tapacos, [Ipaktuka pagpomontaxa (Macco-
Bas paguobubaroreka), [oconepronsaar, 1949.

PacckaspiBaeTcss 0 TpaBHIILHOM BBIOOpE NETaNCH,
uX IPOBEPKE, CHOCO0aX KpEIUICHUS M COeIUHECHHH B
cXemy.

b. M. Cmeranun, Pamnokoncrpykrop (Maccosas
pagrobubimnoreka), 'oconeprousmar, 1949,

Onmcanne maHenei, NpeAHa3HAYCHHBIX IS Ha-
JITHOTO O0ydeHUs mpu cOOpKe pPa3IIHBIX PajHo-
MIPUEMHHUKOB.

3. b. Tun3oypr u @. U. Tapacos, Kaura naumnnaro-
mero panuontoburenst (MaccoBas pagunoOuOIHOTEKA),
Tocanepromsnar, 1949.

[IpakTUyeckuii CIpaBOYHHK JUII HAYMHAKOIIETO pa-
JIMOJTIOOHTEIS.

C. M. TepacumoB, Pacuér paguomoOuTEIBCKUX
npuéMuukoB (MaccoBast pagnobubinorexa), ['ocoHep-
rouszaar, 1951.

YrpoméHHbId 3IEKTPUYECKU pacu€T IeTEKTOp-
HBIX PaIUONIPHEMHHUKOB, IPUEMHHUKOB TIPSIMOTO YCHIIE-
HUAS U cyneprerepoanHoB. KOHCTpYKTUBHBIM pacyéT
psAna neraneil.

b. A. JleBannoBckui, Illkansl U BepHbEpHBIE YCT-
poiictBa (Maccoas paguo6ubnuoreka), ['ocaneprous-
nart, 1952.

OnucaHue Pa3IUYHBIX THUIIOB LKA W BEPHBEPOB,
pacuéT UX DIIEMEHTOB, BBIOOP IIKAT B 3aBUCHMOCTH OT
KOHCTPYKIIUU M BHEIHETO 0()OPMIICHUSI IPUEMHUKA.

PagnomroGurensckue KoHCTpyKiuu (MaccoBas pa-
nrodudaroreka), locaneprousmar, 1953.

bubnmorpadpuuecknii CHpaBOYHUK ONMHUCAHHHA pa-
JTUOTIOONUTENECKAX KOHCTPYKIHUH, TOMEIIABIIUXCS B
KypHajgax W OTHCAbHbIX KHHMrax ¢ 1946 mo 1953r.
Kpome OubGimorpadudecknx CBEIACHHWA KHHTA COICP-
KHUT aHHOTAlMM O CXEME M OCHOBHBIX OCOOEHHOCTSIX
KaXI0¥ KOHCTPYKIIHH.

Cmambvu

M. Kyk, IlepBoiii cymepreTepoauH pagruoaro0uTe-
s, «Paguo», 1949 Ne 6.

II. TonpoBanckuii, Pacuér xaryiex,
1949,Ne 3.

«Panno»,

—k———
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TJIABA OJIMHHAIIIATAS
HAJIAXXKNBAHUE PAI[I/IOHPI/IEMHI/IKA

X

VYka3zaHug 1mo HaJIaKUBAHUIO
. 1
MpUEMHHKA

B mpormecce MoHTaka TpUEMHUKA JTIOOUTEND
MOXKET [OMYCTHTh OIIMOKY: HENPaBWJIBHO MpPH-
COCIUHUTh KaKylo-THOO JIeTallb, HENPaBUIBHO
BKJIFOYUTH KOHITBI TpaHC(hOopMaTOpa Wi KaTyIIKA
u T. 1. [Ipu gonymennn Takux OMTUOOK MPUEMHHIK
WK COBCeM He OyaeT paboTars uiau Oyner pabo-
TaTh IJIOXO.

briBaeT Takke, 9TO MPUOOPETEHHBIE CIIyIalHO
JIeTalNu YCTAaHABIMBAIOTCS B MOHTUPYEMBIN MpH-
EMHUK 0e3 MpeIBapuUTEILHON WX POBEPKHU U Cpe-
JIM HUX TOTaJal0T HeT0OpOKaueCTBEHHBIE AETaNH,
Hapymamomye paboTy anmnapara.

CymiecTByeT psal ONpeAcHEHHBIX MPU3HAKOB
HEUCTPAaBHOCTH JETaliel W Y3JIOB B Pa3IHUYHBIX
4acTAX CXEMBl. 3Has STH MPHU3HAKH U YMEJO HC-
MOJIB3YsI UX, MOXKHO Cpa3y K€ ONpEACNUTh, B Ka-
KO 4YacTU CXEeMbl NMPUEMHUKA MMEETCS] MOTrpPell-
HOCTb WJIM HEHUCTIPABHOCTb.

Ecau »>Tu mpusHaku HEIOCTATOYHO XapakTep-
HBI U Cpa3y HE YKa3bIBalOT HA BUJ MOBPEKICHUS,
TO TIOCIIETHEE OTHICKMBAETCS IMyTEM IIOCIEN0Ba-
TEJIbHOW MPOBEPKU MPUEMHHUKA T10 YACTSIM.

BceTpeuaronuecs B mpuéMHUKAX HEUCIIPaBHO-
CTH HACTOJIBKO Pa3HOOOpPa3HbI U MHOTOUYHUCIICHHBI,
YTO OMNHCaTh 3[€Ch BCE M YKa3aTh KOHKPETHBIN
CHOCcO0 HAXOXKJCHHS KKIOW M3 HUX HEBO3MOXK-
HO, TeM 0OoJiee, YTO B Pa3IMYHBIX CXEMax U THUIaX
MPUEMHUKOB J3TH HEUCIIPABHOCTH TPOSBIIOTCS
pPa3IMIHBIM 00pa30M.

[MPOBEPKA U IIOABOP TTPABUJIBHOI'O
PEXUMA IIMTAHUA JIAMIIL. llpucrymas x
WCIIBITAaHUIO PUEMHHKA C TIMTAHUEM OT CEeTH, He-
00X0AUMO TIPEKIEC BCETO YAOCTOBEPHUTHCS, HUTO
HaIpsKEHUE B CETH HOpPMaJbHOE. 3aTeM HaJ0 MpHU
BKJIIOUEHHOM MNPUEMHUKE U3MEPUTHh MOCTOSIHHOE
HaNpsDKEHUE Ha BBIXOJIC BBIPSIMHUTEIS W OOIIHIA
AQHOJNHBIK TOK. DJTO cpa3y [acT YBEPEHHOCTh B
TOM, YTO BBINIPSIMUTENH pab0TaeT HOPMAIBHO.

!B.B. Enrorun, IllecTHamuate paanoIoOHUTENb-
ckux cxeM (MaccoBas pagrooubiroreka), I'ocanepro-
n3gar, 1951.

XXX
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Jlanee Ha/I0 MPOBEPUTH HATIPSKEHUS CETOUHBIX
cMeleHuil. FMIaMepeHue 3TUX HanpsiKeHU clemy-
€T MPOU3BOUTH Ha COMPOTHUBICHUSIX, CO3AIOIIUX
9TU HampspkeHus. [locie 3Toro mpoBepstoTcst Ha-
MPSDKEHUST Ha JKPaHHBIX CeTKax MeHTomoB. Ot-
KIIOHCHUs BEJIWYHMH HampsbkeHud g0 +15% or
YKA3aHHBIX B OIKMCAHUAX BIIOJHE JOMYCTUMBI.
Haxkowner, Hy)kHO U3MepUTh HANPSOHKEHHS HAa aHO-
Jlax JaMml.

Bce wusMepenuss Hajgo MPOU3BOJIUTH TOJBKO
BBICOKOOMHBIM BOJIBTMETPOM.

Ecnu npu npoBepke pexuma jJami 00HapyKH-
BaeTCsl PE3KOC HECOOTBETCTBUE HAMpPSDKCHHUS Ha
AIEKTPOJAaX JaMIl C TUIOBBIM PEKUMOM MUTAHUS,
TO 3TO yKa3bIBaeT Ha HEHCIPABHOCTH IIETIeH MMHTa-
HUS WK KaKOW-THOO JIeTaau B HUX: TIEperopaHue
COTIPOTUBJICHHS, TPOOOIH OJIOKHPOBOYHOTO WU
pa3eNnuTeNbHOTO KOHIEHCATOpa U T. 1.

HenpaBunbHBIN pekM MOXKET Takke OOBsIC-
HATHCSI HEMOIXOMAIIUMHU SJICKTPUUCCKUMU BEIU-
YHMHAMH JeTajei B 9THX IeTsIX.

[IPOBEPKA OTJEJIbHBIX CTYIIEHEN.
[IpoBepky npuémMHHUKa MO YacTsAM ynoOHee BCero
NPOU3BOANUTh B CIEAYIOMIEH MOCIEI0BATEIbHO-
CTH: CHadJajia MpOBEPSETCS CHIIOBas YacTh — BBI-
MpSIMUTENh, 3aT€M CTYNEHW YCWJICHHA HU3KOU
YacTOTHI, AETEKTOP, CTYNEHU BBICOKOM MU IpPO-
MEXXYTOYHOW YaCTOTHI M BXOJTHBIC TIETIH.

B cuioBoii yacTu npoBepsitOT HANPsiKEHHUE Ha-
KajJla ¥ AaHoJad, WCIPABHOCTh KOHIEHCATOPOB
¢unbTpa, Ipoccens 1 0OMOTKH MOAMATHUYNBAHUS
TUHAMHKA, €Cli OHa paboTaeT B KayecTBe APOC-
censt pUIbTpa.

HcnpaBHOCTh CTynmeHeW YCWIIEHUS HU3KOH
YacTOTHI MOJKHO TPOBEPUTH, PUKACASICH MaTbIIEM
K KOHTaKTy YMPaBJISIONIEN CETKH JIaMIIbl IEPBOM
Wiy BTOpo# ctynenu. [Ipu 3ToM B FPOMKOTOBOpU-
TeJle WM HAyIIHUKaX JOJDKHO OBITH CIBIIIHO
rpoMkoe ryaenre (GoH mepeMEHHOT0 TOKA).

Korma wmmeercs rpaMMo(OHHBIH MPOUTPHIBA-
Telb CO 3BYKOCHUMATEJIEM, TO MOXKHO IPOBEPUTH
YCUIIUTENb HU3KON 4YacTOTHI MyTEM MPOCITYIINBA-
HUS BOCHPOU3BOAUMOM UM rpamm3anucu. [lnoxoe
BOCIPOU3BEACHUE 3TOU 3almucH OyIeT yKa3bIBaTh
Ha HaJIW4KE JeQEKTOB B CTYNEHIX YCHICHUS HU3-



KO yacToThl. B Takux ciy4yasix cieayeT IpoBe-
PUTHh UCIIPABHOCTH OTJICNBbHBIX IIETIeN W JeTaneit
ATOTO YCUJIUTEI.

[IpourpeiBas rpaMMILTIACTUHKH, MOXKHO XOPO-
IO OTPETyINPOBATh PabOTy CTyIEHEH YCHIICHHUS
HU3KOW YacCTOTHI, TOYHO MOAOWPAst JaHHBIEC UX Je-
TaJIeH.

JeranbHasi mpoBepKa CTYNEHEN YCUIICHUS BbI-
COKO# 9acTOTHI TpeOyeT y)Ke CIeluaIbHOU Io-
TOTOBKM W 00Jiee CIOXHBIX MPHOOPOB (CHUTHAN-
TeHeparopa, JIAMIIOBOTO BOJIbTMETpa). [Ipubnusu-
TEJIBHO O JCHCTBUU CTYIEHH BBICOKOM 4YaCTOTHI
MOXHO CYAWTh IO BO3HMKHOBEHHIO IIYMOB U
TPECKOB TIPU KAaCaHWH TPOBOJIOM aHTCHHKI yIIpaB-
JISIOIIEH CEeTKU WM aHOJA JIaMIIbl 3TOM CTYIECHH.
ManonoaroToBIeHHOMY JIIOOMTENI0 MOXKHO pe-
KOMEH/IOBaTh TOJHKO MPOBEPKY Ha MPOOHUK WIIH
OMMETp WENOCTH KaTylmIeK W HCIPABHOCTH KOH-
JEHCATOPOB, BXOIAIINX B 3TH KOHTYPHI.

[Ipu mpoBepke ACTEKTOPHOM CTYNEHU B IpPHU-
EMHHUKE TPSAMOTrO YCWICHHUS CIEAyeT OOpaThUTh
BHHMaHHE Ha MPaBUILHYIO paboTy oOpaTHOM CBSI-
3u. Eciu npu perynupoBaHuu o0paTHOM CBSI3U HE
BO3HHMKAET TEHEepalus, TO HaJ0 MNPOBEPUTH KOH-
TYpHYIO KaTyIIKy W KaTyIIKy oOpaTHO#l CBsI3U Ha
0OpBIB, a 3aTeM MOMEHATh MECTa MPHCOETUHEHUS
KOHI[OB KaTYIIKH OOpaTHOM CBSI3H.

YCTPAHEHUE ®OHA TIEPEMEHHOI'O
TOKA. Muorma pabora mpuéMHIKA COTIPOBOXKIA-
eTcs TYACHHEM OYCHb HHM3KOro TOoHa ((oHOM),
MEIIAIOIUM MpUEMy Tepellad Ha BCEX uaraso-
Hax. [[pUIrHON 3TOTO MOXET CIY>KUTh JINOO TIIO-
Xast GUIBTpAIHs TOCTOSHHOTO TOKa B BBINPSIMU-
Tese, 100 Mmapa3uTHOE BO3/ICHCTBUE TIEPEMEHHO-
T'0 CETEBOT'0 TOKA Ha IeTH MPUEMHUKA.

®DoH B pe3yabTaTe IUNIOX0H (PHIIBTPAITH MOXKET
MPOUCXOAUTH MPU HEIOCTATOYHOM EMKOCTH KOH-
JICHCATOPOB B (DMIIBTPE BBIIPSIMUTENS WIA W3-3a
TIOPYH KaKOTO-JTHOO U3 HHX.

Ecnu dunptp BRIIpsiMUTENS B TIOpsIIKeE, a GoH
MIEPEMEHHOT0 TOKa BCE K€ OCTaETCs, TO MPEkKIe
BCEro HAJ0 MPOBEPHUTH, 3a3eMJIeHa JTU OOMOTKa
HakKaja JIaMIl MPUEMHHKA, a TaKkXe dKpaHHas 00-
MOTKa CHIIOBOTO TpaHchopmaropa (ecnu oHa
HMEETCS) U €T0 CEPACUHHK.

B HekOTOpBIX cliyyasx yaaércs yCTpaHuTh POoH
MPUCOCIUHEHUEM MapaJuIeIbHO AJICKTPOIUTHYC-
CKOMY KOHJICHCATOPY (pMIBTpa IOTOTHUTEIHHOTO
OyMa)kHOro KoHjeHcaropa Emkocteio B 0,5—
1 mxeh, a Tarxoke MyTEM 3a3eMIICHHUS TPOBOAOB OC-
BETUTEILHOM CETH 4epe3 KOHAECHCATOPHI EMKO-
ctbio B 0,1-0,5uxp.

B GonpmmHCTBE cydaeB OKa3bIBaeTCs JOCTa-
TOYHBIM BKJIIOYUTH OJUH KOHIEHCATOp, NpUUYEM
CeNyeT HKCIEPUMEHTANIBHO YCTAaHOBUTH, K KaKO-
My HMEHHO MpPOBOAY OCBETUTEIHHOW CETH €ro
clenyeT IPUCOCANHUTD.
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Jna ycrpaneHust ¢poHa MEpPEeMEHHOTO TOKa pe-
KOMEHAYETCSl TaKkXKe 3a3eMJIATh CEepJEYHUK BBI-
XOJTHOTO TpaHCc(hOopMaTopa U 3BYKOBYIO KATYIIKY
JTMHAMHUKA.

HACTPOMKA TPUEMHUKA. Tlocne mpo-
BEPKU MPABWIFHOCTH BBITIONHEHUS CXEMBI M HC-
MPaBHOCTH HHU3KOYACTOTHOW 4YacTH MPHEMHHUKA
MPOU3BOJIUTCS HACTPOWKA €T0 BBICOKOYACTOTHOM
gacTu. JTa pabora TpedyeT crennuaibLHON anmapa-
TYpHI ¥ HABBIKA.

Hactpoiika npuéMHUKOB NPSMOTO YCHICHUS
CBOJIUTCSI B OCHOBHOM K HAaCTpPOWKE B PE30HAHC
BCEX €ro KOHTYPOB M K MOATOHKE WX TOJ JKeJac-
MBI JHAaMa30H.

Takas HacTpoiika KOHTYpOB OOBIYHO MPOU3BO-
JUTCS B Havajie M B KOHIIE KaXXAO0To quamna3oHa. B
Havajie JHMana3oHa KOHTYPHI IMOJACTPAMBAIOTCS C
MOMOIIBI0  TIOACTPOEYHBIX  (IIOJIyIIEpEMEHHBIX)
KOHICHCATOPOB, a B KOHIIE JUalla3oHa — U3MEHe-
HUEM HMHIYKTHBHOCTH KATYIIKK (M3MEHECHHEM
YKClia BUTKOB WU TIOJIOXKCHHS ITOJBIKHOW CEK-
[IMH KaTYIIKH WK IEPEIBIKECHUEM CepICUHIKA).

HacTpoiiky KOHTypOB JIydlle BCETO MPOM3BO-
JIUThH TIPU TIOMOIIY TPaTyUPOBAHHOTO TETEPOINHA,
CO3/IAIOIIETO MOIYJTHPOBAHHBIE KOJNEOAaHUSA, TaK
KaK 3TO OOecIleYMBaeT HAMOOJBITHE ymoOCTBa U
TOYHYIO HACTPOUKY MPUEMHHKA.

Bo03M0XHO MPOU3BOUTH HACTPONKY KOHTYPOB
1 0e3 prOOPOB MO CIBIIIUMOCTH CTAHIIUH, HO Ta-
KOH croco0 OTHUMAaeT MHOTO BPEMEHHU M JUIsl €r0
MPUMEHEHHUST HY)KHO 3HATh YaCTOTHI (JJTMHBI BOJI-
HbI) CTAHIIUH, UCTIOTB3YEMBIX IS IO OHKH.

Hactpoiika cymnepreTepoIMHHBIX NPUEMHUKOB
3HAYUTEIFHO CIIOKHEe. B HUX MpUXOmuTCs OT-
JIEIbHO HACTPaWBaTh KOHTYPHI MPOMEKYTOYHOU
94acTOTHI, a 3aTeM HACTPauWBaTh T€TEPOAMHHBIE U
BXOJTHBIC KOHTYPHI IIPe0o0pa30BaTesi 4aCTOTHI.

JlJis HacTpOWKH CYTIepreTepo/IMHA TaKXKE He-
obxomMma crielualibHasl —ammapaTrypa. CHTHal-
TeHEepaTop ¥ U3MEPUTENb BBIXOJA. Y UUTHIBAS, YTO
Takasl anmaparypa Hainmércs He y KaXIoro pa-
TUOTIOONUTEsI, MBI OTIMCHIBAEM HIDKE MOPSAIOK Ha-
CTPOMKM TUIIUYHOTO CYNEpreTepojruHa yIpoIieH-
HBIM CIIOCOOOM, HE TPEOYIOIINM HAINYHS yKa3aH-
HBIX TIPUOOPOB.

Jns npumepa omuiieM NpolecC HACTPOUKHU
npuémunka PJI-1 (cm. ¢ur. 1ua ctp. 177).

Hactpoiika cymeprereponuna paszuensieTcs Ha
CIICAYIONINE OTepallii: HAcTpoiika Ha BHIOpaH-
HYI0 YacTOTy BCEX TPaHC(HOPMATOPOB MPOMEKY-
TOYHOM YaCTOTHI, TOJITOHKA KOHTYPOB I'e€TepOINHA
Y, HaKOHEI], yCTAaHOBIIEHUE COTPSDKEHUS BXOJHBIX
KOHTYpOB MPUEMHHKA.

ConpspbkeHHEM KOHTYpPOB Ha3bIBaCTCS Takas
HACTPOMKAa BXOJHBIX U TETEPOJUHHBIX KOHTYPOB,
MpH KOTOPOW MO BCEMY MPHHUMAEMOMY HAMa30-
Hy TIOJyYaeTcs MPOMEKYTOYHAs 4acToTa, Hambo-



Jee OJU3KO COBITAAArONIas ¢ BBIOpaHHOHN (Ha KO-
TOPYI0 HACTPOCHBI KOHTYDPBI YCHUJIHUTENS IpoMe-
’KYTOUHOI yacToTsl). OT MPaBUILHOCTH COMPSDKE-
HUS KOHTYPOB 3aBHCAT 4yBCTBUTEIBHOCTD U U30U-
paTeNnbHOCTD CYTIEPTreTePOANHHOTO MPHUEMHHUKA.

Hactpoiika TpaHCHOpMATOPOB MPOMEKYTOU-
HOW YacTOTHI MPOM3BOAMTCS CIEeXyomM o0pa-
30M.

[IpucoennanB kK NpUEMHUKY HEOOJBITYIO aH-
TeHHY (KyCOK MpoBoJa JUIMHOH 4—5m), npuHUMa-
eM Kakyrmo-mu0o ci1ado CIBIIIMMYI0 CTAaHIHIO B
JMarra3oHe CPEIHIX BOJH.

[Ipeanonaras, 4to TpaHCPOPMATOPHI MpPOME-
KYTOUHOM 4YacTOTHl YK€ MNPHONMU3UTENBFHO Ha-
CTpPOCHBI Ha 3aBOJIE Ha BBIOPAHHYIO YacTOTY
465key, X 0cTaETcs TOJBKO MOACTPOUTH B PE30-
HaHc. ns aToro, MeasieHHO Bpamas (eppomar-
HUTHBIE CEPJEYHHKH CHayalla BTOPOro, a TMOTOM
IepBOTO  TpaHchopMaTopa, CIEAyeT ITOOUTHCS
HaWTy4Ieil CIBIIUMOCTH CTAaHIIMU. JTO MOJIO0XKe-
HUEe U OyIeT COOTBETCTBOBATH PE30OHAHCY MEXKAY
BCceMH 0OMOTKaMH TPaHCPOPMATOPOB.

Haubonee pe3ko mpu moactpoiike OyayT Biu-
ATh CEpICYHUKM Yy KaTyIICK, BKIIOYEHHBIX B
aHOJHBIE LIeNH TpeoOpa3oBaTessl U JTaMITbl YCHUIIH-
TeJsl MPOMEXYTOYHOW YacCTOTHI, MEHEE CHIBHO y
CETOYHON KaTYLIKH JIAMIIBI YCHIIUTEIS TPOMEKY-
TOYHOH YacCTOTHI M JOBOJBHO €Ja00 y KaTYIIKH,
CBSI3aHHOM CO BTOPBIM JIETEKTOPOM.

Jnst HacTpOHWKH HE0OXOIUMO BHIOMpPATH CTaH-
LU0, Hanbosee cnado CIBILIUMYIO, HHaYe TPYAHO
OyZer ycTaHaBIMBAaTb MOMEHT HACTYIUICHHS pe-
30HAaHCA M3-3a BIMSHUSA aBTOMATHYECKOTO PETYIIs-
topa ycwienus (APY). Ecimu B mpomecce Ha-
CTPOMKHN TPOMKOCTH CTaHIIMHU CIHUIIKOM BO3pacTa-
€T, JIydllle IONCKATh HOBYIO CTaHIMIO CO CIaboi
CIIBIIIMMOCTEI0. Boobme ke myumie nens APY nHa
BpEeMs HACTPONKH COBCEM BBIKIIIOUUTH U3 CXEMBI.

ITocime HacTpoliku TpaHC(HOPMATOPOB IPOME-
KYTOYHOM YacTOTBl NPHUCTYNAIOT K HACTPOHKE
KOHTYPOB BBICOKOM 4aCTOTHI.

Hactpoiiky ux ymo0Hee HaUMHAThH C THAaIla30Ha
cpenHux BonH. IlomcTpoedHoe KONBIIO TeTepo-
JUHHOW KaTYIIKM JWamna3oHa CPEeIHHUX BOJH CTa-
BAT B CpEJIHEE MOJIOKEHNE M OTHICKUBAIOT KaKyIO-
a100 CTAHIMIO B KOHIIE quana3oHa (EMKOCThH ar-
perata KOHIEHCATOPOB NOJDKHA OBITH ONHM3Ka K
MakcuMaibHoi). [locie 3TOro HauyMHAIOT MOJ-
CTpaWBaTh BXOAHOW KOHTYp, Tepemeras Ioj-
CTPOEYHOE KOJBLO Ha KaTymike L4 koHTypa. 31ech
BO3MOXHBI TPH CITyYasl.

[lepBbIit caMbIii ONarONpPHUATHBIN, KOTAa IIPH
HEKOTOPOM TIOJIOKEHHUH KOJbIIa Ha 3TOW KaTyIIKe
TPOMKOCTh TOJY4aeTcsl MaKCUMaJbHOM W MajaeT
MPY NEPEMEILCHUN KOJbIIa OT STOTO MOJI0KEHHUS B
Ty WIH JPYTYIO CTOPOHY. DTO M OyJIET COOTBETCT-
BOBaTh HE0OXOAWMOHN HacTpoiike. B mouckax pe-
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30HaHCAa JOMYCTHMO B clydyae HEOOXOAMMOCTH
MepeMeniaTh M MOACTPOCYHOE KOJBIIO KaTyIIKH
reTepoarHa B caMoe KpaifHee MOoJI0KeHHe, HO MPU
3TOM HEOOXOIUMO TOACTPANBATHCS HA CTAHIIUIO
arperaTtoM KOHJEHCAaTOPOB MEPEMEHHON EMKOCTH.

BTtopoii cioydaii — HanOombIIas TPOMKOCTH T10-
Jy4aeTcsl, KOrja KOJIbIIO KOHTYPHOH Karymku L,
OITyCTHUTCSI O OCHOBHOHM CEKIIMH, a KOJBIIO TeTe-
POJIMHHON KATYIIKW MOJHUMETCS Ha CaMblid BEpX.
Jrto OymeT 03HaYaTh, 9YTO EMKOCTh COTPSTAIOIIETO
KOHJICHCATOpa B KOHTYpPE TEeTepOAMHA CIUIIKOM
BennKa. Ero HyXHO 3aMEHHTh KOHAEHCATOPOM
MEHBIIIeH EMKOCTH, MPU KOTOPOU pe30HaHC OyIeT
MOJIyYaThCsl IPU HEKOTOPOM CPETHEM IMOJOKEHUU
MOJICTPOEYHOTO KOJIbI[Aa KOHTYPHON KaTYIIKH.

Haxonen, Ttpetuit cnyvait HanOOJIBITIAs
TPOMKOCTb MOXET TOJy4aTbCs MPU TOIOXKECHUU
MOJICTPOEYHOTO KOJIbIIa Ha KaTymike L, KoHTypa B
caMOM BEpPXY U TPH MEPEMENICHHH TOACTPOSUHO-
ro KOJbIIAa HA KaTyIIKe TeTepoauHa Ly BINIOTHYIO
K OCHOBHOH CeKIH. JTO OYyJeT IMOKa3bIBaTh, YTO
émkocTh KoHaeHcaTopa Ci; Mana ¥ €€ HeoOXOau-
MO YBEJIMYUTH. JIOCTUTAETCs 3TO MyTEM TOMANKI
napajieIbHO 3TOMY KOHACHCATOPY JOIOJIHU-
TEILHOTO KOHACHCATOPa HEOOIBIIIOH EMKOCTH.

3aKOHYMB C IOJCTPOMKON KOHIIA CPEIHEBOJI-
HOBOTO JUana3oHa, NepexXosT K MOACTPOKe Ha-
yaja 3TOro AUana3oHa.

J1a 3TOro HaXOmAT CTAHIHWIO YK€ B Hadaie
ana3oHa M BpalICHUEM IOJCTPOCUHOTO KOH-
neHcaropa C; HAXOAAT TMOJIOKEHUE pPE30HAHCA.
Ecnu émkocth koHmeHcatopa Cz OKaxkeTcs is
3TOT0 HEJOCTATOYHOM, MapajuleIbHO €My IpPHCO-
eAUHSIOT KoHAeHcartop EMkocThio B 10-15ngh.
Haiins pe3oHaHc B Havane quana3oHa, CHOBA Iie-
pecTpamBaloT MPUEMHUK Ha KOHEIl Juana3oHa |
BOCCTaHABIUBAIOT Pe30HAHC (HAPYIICHHBIN H3Me-
HeHreM &mkoctd Cg) MepeaBHIKEHHEM IMOJCTPO-
€YHOT0 KOJbIla Ha KaTyIke KoHTypa L, 3artem
OISITH MOACTPAMBAIOT B Hauaje guana3oHa H3Me-
HeHueMm €mkoctu C; ¥ B KOHIIE JTMana3oHa — H3-
MEHEHHEeM HHIyKTHBHOCTH KaTyIIKu. Takyto moa-
TOHKY HACTPOMKH AeNaloT A0 TeX TOp, IMOKa He
MOJTyYUTCS TOYHBIH PEe30HAHC B 00X HACTPOECU-
HBIX TOYKaX.

Hactpolika auanazoHa JUIMHHBIX BOJH MpPOU3-
BOJMTCS aHAJIOTHMYHBIM CIIOCOOOM, T. €. CHaydaia
HacTpamBalOT KOHEI JHUana30Ha MEePEIBUKCHUEM
MTOACTPOCYHBIX KOJIEI Ha KaTymkax Lg u Ly, wimm
MO0OPOM  COOTBETCTBYIOIIECTO  CONPSATAIOIICTO
KOHJICHCATOpa U 3aTeM HACTPauWBAIOT HAYaJo J1a-
na3oHa kouueHcatopom C, 3TH omeparmu mo-
BTOPSAIOT 10 TeX IOp, MOKa He TOoJIydaT pe3oHaHca
B 00€MX TOYKaXx.

Hakonen, npuctynaioT Kk HaCTpOHKE KOPOTKO-
BOJIHOBOTO JIMaIla30Ha, JUIsl 4ero B 49-MeTpoBoM
BEILIATEIPHOM YYacTKe, HaxOIAIEMCS B KOHIE



IIKaJIbl, HACTPAWBAIOTCS Ha KaKylO-HHOyAb CTaH-
LUIO |, COMMKasi WIH pa3[BUTas BUTKU KaTyIIKA
L,, moOuBaroTCSd MaKCHMAaIbHOW CIBIIIHMMOCTH
STOM CTaHIIUH.

Hagano xopOoTKOBOJIHOBOTO JHama3oHa Jydlle
HACTpanWBaTh THEM WM B PaHHHE BEUYEPHHE YaCHI,
KOT/Ia B 3TOM y4YacTKe JMara3oHa CJbIIHA padoTa
MHOTHUX CTaHIIUH.

HactpouBmmce Ha Kakyro-HUOYIb CTaHIIUIO
3TOr0 y4acTKa, 3alIOMUHAIOT €€ TPOMKOCTD, 3aTEM
CJerKa BpallalOT MOACTPOCUHBINH KOHAEHCATOD,
MIpH 3TOM CTaHIMS HEMEIJIeHHO mcue3aeT. Torxaa,
OUYCHb OCTOPOXHO Bpalllasi arperat NepeMEHHBIX
KOHJICHCATOPOB, BHOBb HAXOJAT 3Ty CTaHIUIO U
CpPaBHMBAIOT T'POMKOCTh €€ MpuéMa C MepBOHA-
yajgpHOM. Tak mocTymaroT A0 TeX IMOp, MOoKa He
yOensaTcs, 9To OOJBIIE MOBBICUTH TPOMKOCTH TPH
TTOMOIIIH MTOICTPOETHOTO KOHEHCATOpa HENb34.

[Tocne sTOrO TIPOBEPAIOT KOHEIl TMANIa30Ha, HE
paccTpOUsICS U OH OT U3MEHEHUS EMKOCTH IMOJ-
CTpoeYHOro KoHAeHcaTopa. Eciu 310 mmeer me-
CTO, TO BOCCTAQHABJIMBAIOT PE30HAHC MEpPEIBIKE-
HUEM BUTKOB KaTyIIKW. TporaTe MOCIE STOro
MOACTPOCYHBIN KOHACHCATOP YKe HE HAJO.

Ha sToM 3akaHumMBaeTCsi HaCTpoOiKa KOHTYPOB
CyIIepreTepoinHa.

IIpoBepka MOHTaXka
N 1
10 TPUHLUIMAIBHOU CXeMe

ITo okoHUaHWM MOHTa)ka NMPUEMHUKA HE0OXO-
JTUMO TIPOM3BECTH ero MmpoBepky. OOBIYHO Takas
MpOBEpKa MPOU3BOAUTCS MO TOH € MPUHLHUIIU-
aJbHOM CXeMe, 10 KOTOPOH MPOU3BOAMIICS U MOH-
TaxX. OIHAKO OMBIT MOKA3bIBAET, YTO KOrAa IMpo-
BEpPKY MPOU3BOIAUT TO K€ JIMIO, KOTOPOE MOHTHU-
poBasio MPUEMHUK, TO OMIMOKH, JOMYIICHHBIE B
MOHTaX€, MPOXOIAT YaCTO HE3aMEUYECHHBIMH, T. €.
CHOBA MOBTOPSIOTCS; MO3TOMY MPOBEPKY IO CXe-
Me HY>XHO TIPOM3BOJIUTH BEChMa TIIATEIHHO.

OcobeHHOC BHUMaHHUE ClemOyeT OOpaTHUThL Ha
TO, YTOOBI BCE COCAMHEHHUS OBUIM CICNIaHbl Ha-
NEXKHO, IPOYHO U UMENIU XOpoInii KoHTakT. Hano
YCTPaHUTHh B MOHTa)X€ HE MPETyCMOTPEHHBIE CXe-
MOH KacaHus JeTaleil u MpoBOJOB APYT C IPYTrOM
Y MEXaHUYECKU HETPOYHBIC MECTA.

Becpma nosie3HON OKa3bIBAECTCS TOMOJHUTENb-
Hasl IPOBEpKa MOHTaXKa IO TaK HAa3bIBAEMOW «Kap-
Te» WIM <«IuarpaMMme compotuBieHui». Cyir-
HOCTBb 3TOTO METO/a TPOBEPKH 3aKIIIOYaeTCS B
TOM, YTO C MOMOIIBIO OMMETpa H3MepseTcs COo-
MIPOTUBIICHUE YYACTKOB CXEMBI, JIKAITUX MEXKIY
OTJIETLHBIMU JIAMIIOBBIMU THE3IAMHU U IIACCH, T. €.

T N
E. A. JleutuH, Hanaxusanue npuéMuukos (Mac-
coBas paanooubnnoreka), 'ocanepromsnar, 1949.
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COTIPOTHBJICHHE TOCTOSSHHOMY TOKY MEXIy dJIeK-
TPOJaMH JIAMITBI M 3a3eMJICHHEM. {11 HEKOTOPBIX
MTPOMBINUICHHBIX THUIIOB NPUEMHUKOB TaKHE JTHa-
rpaMMBbl JTaBaJIUCh B UX onmucaHusax. s mpuém-
HHUKa, COOMpPAeMOro 1o HOBOIl cxeme, TaKylo Jua-
rpaMMy MOYKHO 6€3 0c000T0 Tpyaa COCTaBUTH 3a-
paHee.

B kauecTBe mpuMepa pacCMOTPHUM HacTh CXe-
Mbl MpUEMHHKA <«IJCKTPOCUTHAI-2%», MPUBEAEH-
Hyto Ha ¢ur. 1.

dur. 1. Cxema ycunutenss NPOMEXYTOYHON
4YacTOTbl U AETEKTOPHOW CTYNEeHN NPUEMHU-
Ka “OnektpocurHan-2".

IIpocneaum 1enb ynpapisioieil CeTKU JaMITbl
6K3 ycunurenss NpoMEKYyTOYHOH YacTOThL. JTa
LIEMb ISt TOCTOSTHHOTO TOKAa COCTOMT M3 KATYIIKH
KOHTypa TPOMEXKYTOUYHON dacTOThI Lis, compo-
THBIICHUS Ryg 1 comporuBnenus Ryg, coeqnuénno-
T'0 TIOCTIENOBATENLHO C Ryg M MIyIero Ha 3eMiTto.
AKTHBHOE CONPOTUBJICHHUE KATYIIKK L5 HIUTOX-
HO mo cpaBHeHHUIO ¢ Ryg 1 Ryg. IloaTomy compo-
TUBJICHUE yYacTKa «HE370 CETKU Jammbl 6K3 —
3eMiIs» paBHO RygtRig = 2,2+1 = 3,2ueom.

Mexy THE3J0M SKpaHHOM CETKH M 3eMIIEHN
COTIPOTUBJICHHE PAaBHO OECKOHEYHOCTH. MexXIy
THE3/I0M 3alUTHON CETKU U 3eMJIEH COMPOTHUBIIC-
HUE JIOJDKHO PaBHATHCS HYIO. To ke OyneTr u
MEXIy THE3/IOM KaToJa U 3eMIIEN, MEXIY OJHUM
W3 THE3J HAaKaja u 3eMIIEH.

I'me3no nakana H, coenuHeHo ¢ 3eMIEH depes
HaKaJIbHYI0O OOMOTKY CHJIOBOTO TpaHc(opmaTopa.
[TosTOMy CONpPOTHBIICHHE STOTO yYacTKa PaBHO
COTIPOTUBJICHUIO OOMOTKHU HaKaJIa.

B 1ienp anona jgammbel 6K3 BKIIIOYCHA KaTyIIKa
L16 ¥ TIOCTIEIOBATEIILHO C HEH conpoTuBieHHE Ry).
Ha 3emutto oHO He HIET, TOATOMY CONPOTUBIICHUE
y4acTKa <«THE3MI0 aHofa — IIacCH» JIOJDKHO paB-
HSThCS O€CKOHEYHOCTH.

MOXXHO TIPOBEPUTH COMPOTHUBICHUE MEXIY
a”HOAHBIMU THE3namMu Jtamn 6K3 u 6I'7. 3xeck mo-
CJIeIOBaTEIHLHO BKJIIOYCHBI KaTyIIKa Lig U compo-
tuBiieHus Ry, m Ris. CremoBaTenbHO, CyMMapHOE
comnpoTtuBieHue paBHo Ry+Rys = 1 000+200 000 =
201 0000om (compormBieHreM Lig MOXKHO TIpe-
HEOpeUs).



ToyHO Tak e OmpeaeIsieM COMPOTHBICHHE
yUacTKa «yIpaBJIsAioIas ceTka jJamirsl 61 7 —imac-
CH», KOTOPOE OKAa3bIBACTCSI PABHBIM BKIFOUEHHOM
YaCTH MEPEMEHHOTO cOnpoTHBIeHus Ry7, T. . oT O
0 2 m2oMm.

ComnpoTHBIIEHHNE yYacCTKa «HE3I0 aHOAa THO-

na /[, —maccm» paBao Ryz+Ry4, = 56 000+220 000

276 00Qm (mpenedOperast COMPOTHBIEHUEM
Li7). CompoTuBieHHE ydYacTKa <«THE3I0 aHozaa
BTOpOTO auoza /[, — maccu» paBHo Rig = 1meom.
ComnpoTHBIICHHUE yYacTKa <«THE37[0 KaToja — Irac-
cu» oyaet Ryp = 6800Mm u T. 1.

B pesynbrate Takoro pacCMOTPEHHS CXEMBI
JIETKO COCTABUTh HECIOKHYIO TAOJHUILY, MOJIB3YSICh
KOTOPOH MOXHO TPOHM3BECTH JOTIOJHUTEIHHYIO
MPOBEPKY MPABUIBHOCTH MOHTaXKA.

ConpoTvBreHve
Namna Y4acToK cxembl yyacTka
Huts Hakana H - maccu 0
Hurs Hakama A, - maccn O0MOTKa Hakama
Karon - macen 0
6K3 | Ynpasnsromas ceTka - maccu 3.2 meom
DKpaHHas ceTKa - maccu oo
Anox - maccu S8
AHOZ - KpaHHas CCTKA 31 xom
Hurs Hakana H| - waccu 0

Hurs Hakama H, - maccn OO0MOTKa Hakaa

Ynpasnstowas ceTka - accu 0-2 areom
6r7 | Huon Il - maccu 276 xoat
Huon 12 - macen 1 aeom
Katox - maccu 680 oa
Anon - anog 6K3 201 xoat

[TomoOHBIM e 00pa3oM COCTaBIISIOTCS TaOH-
IBI JUTSI BCEX JIAMII.

B HEKOTOPBIX cIydasx B H3MEPSIEMOM YYacTKe
MOXET OKa3aThCs ABa CONMpoTHBICHHI Ry m Ry,
BKIIFOUEHHBIX TapajuienbHO. B aTtom ciydae pe-
3YJILTHPYIOIIEE COMPOTUBIICHHUE MOJICUUTHIBACTCS
o popmyiie

_ Rk
Roy = 7R1+R2 .

[IpoBepka mo KapTe CONPOTHUBICHUN IEHHA
TeM, 4TO AaéT OIHOBPEMEHHO C MPOBEPKOH Ipa-
BHJIBHOCTH MOHTaXKa MPOBEPKY BEIUYWHBI U Mpa-
BWJIBHOCTH BKJIIOYCHUSI BCEX CONPOTHBIICHHH.
3TOT cnocol He MO3BOJISIET, OHAKO, OOHAPYKUTD
KOPOTKOE 3aMbIKaHHWE Ha YYacTKe C MajbIM CO-
NPOTUBJICHHEM (HAampUMep, B KOHTYPHBIX KaTyIII-
Kax).

OOBIYHO TTOCIIE MTPOBEPKH 10 KAPTEe COMPOTHB-
JEHUH MOXKHO YBEPEHHO BCTaBJIATH JIAMIIBI,
BKJIFOYaTh MPUEMHUK B CETh M MPUCTYINATh K Ha-
JIAYKUBAHUIO.

[Ipu pabote ¢ MPUEMHHUKOM, TUTAEMBIM OT Oa-
Tapel, 0cOOEHHO TIIATENBHO CIEAYET MPOBEPSTH
LeNu Hakaja, 4yToObl Ha HHUX HE IMOMagayio IO
omubKe aHOJIHOE HamnpspKeHue. J[s 3TOro BOJIbT-
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METp BKJIIOYaeTCsl B THE3/a HaKalla U K NPUEMHHU-
Ky TOAKIIoYacTcs Oarapes Hakana. BoibrMerp
MOKaKeT ¢€ HampshKeHHe. 3aTeM 3Ta ke Oarapes
Hakaja MOJKIIYacTCsa K 3aKHMaM aHOIHOU OaTa-
pen BMecTo mocienHeit. Ctpenka BOJIBTMETpa HE
JIOJDKHA OTKJIOHAThCA. Ecnu BoabTMETp Ja€T Ka-
KHe-TH0O0 TMOKa3aHWs, 3HAYUT, B MOHTAXKE JOITy-
III€Ha OIIMOKa.

IIpoBepky mo auarpaMme COMPOTHUBICHUHN IS
TakuX NMPUEMHHUKOB HYXXHO TPOU3BOIUTH 00s3a-
TEJIHHO TIPU OTKIIOYEHHBIX OaTapesx. Beckma mo-
JIE3HO BKJIIOYHTH B IIEITb aHOAHOU OaTapeu Imocie-
noBarenbHO compoTtuBieHue 500 1 00@m
(dur. 2), koTOpoe MpeaoXpaHseT OT MEePESIKUTAHHS
AQHOJIHBIM HAIPSDKCHUEM HUTH JIaMII.

+ A _T_

—A
+H
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500

dur. 2. Cxema BKIHOYEHUS npegoxpaHnTesrnbHOro
CconpoTuBneHna B Liemnb aHoOHoN 6aTape|/|.

[TomMrMO TIpOBEpKHM MOHTaXka IeJIecoo0pasHO
0 PETyIUPOBKH MPHUEMHUKA TPOBEPUTH PEXKHUM
JIam.

Pexxum, B KOTOpPOM JTOJKHBI pabOTaTh JIAMITBI B
TAaHHOM MPUEMHUKE, OOBIYHO B ONTUCAHUU IPUEM-
HuKa He naércs. [loaToMy Takas mpoBepka MOXKET
JIaTh JIAIIH TPUMEPHOE MIPEACTABICHUE O TOM, Ha-
XOJUTCS JIN JITaMIIa B HOPMAJbHBIX yCITOBHSIX.

Hampspkenust Ha 97eKTpoaax JiaMIl JIOJDKHBI
MPUMEPHO COOTBETCTBOBATH TUIOBBIM PEKHUMAaM.
[IpoBepka, mpousBoaAMMas M0 OKOHYAHWH MOHTa-
’Ka C TMIOMOIIIBIO0 BRICOKOOMHOTO BOJBTMETPA, IO~
KI[F0YaeMOT0 K aHOJIaM U DKPAHHBIM CETKaM JIaMIl,
JIOJDKHA TI0Ka3aTh, HE OTIMYACTCS JM PEKUM Ka-
KOW-THOO JTaMIIBI CIIUIIKOM PE3KO OT HOPMAallbHO-
ro. Eciu Takoe 00CTOSITENTCTBO HE OTOBApUBACT-
Csl CIIEIUANIEHO B OMUCAHUW MPUEMHHKA, TO O0HA-
py’XKeHHOE OTKJIOHEHHEe OyaeT MpHU3HAKOM Hallu-
YHsI HEUCIIPABHOCTH U JJIsl €€ yCTpaHeHHS CIeITy-
€T cpa3y JKe IMPOBEPUTH BCE LIEITHU JIAMITBI.

[Tpon3BoACTBO BCeX OMUCAHHBIX BBIIIE MHOTO-
YHCIIEHHBIX MPOBEPOK MOXKET MOKA3aThCS HM3JIUIII-
HUM U HEOOOCHOBAaHHBIM, OCOOCHHO €CJIH B IPH-
E€MHHKE WCIONB30BaHBl HOBBIC JICTANIH, TOJLKO
9TO MPUOOpPETEHHBIC U HEe OBIBIIHE B yrmoTpediie-
Huu. Ho Bpemsi, 3aTpayeHHOE Ha MPOBEPKY MOH-
Taka W JIeTaJiel, BCEr/Ia OKYIMaeTcs, TaK Kak Io-
3BOJISIET BECTH YBEPEHHO PETYIHPOBKY MPUEMHH-
Ka ¥ B KOHEYHOM CYETE MPHUBOJUT K IKOHOMHHU
o0IIIero KOJHMYECTBA BPEMEHH, 3aTPAYCHHOTO Ha
cOOPKY, MOHTaX U PETYIHPOBKY.



Ucnpitanns npuéMHuka
[13 ” 1
Ponuna

[ToBpexxnennst B nmpuémuuke “PoxgmHa” 00BIY-
HO HECJIOXHBI 1 HX YACTO MOXKET JIETKO yCTPaHHUTh
Bhajener npuéMuuka. Hamo aume ymeTh Haxo-
IUTh B CXEME 3TH MoBpexaeHus. Ho ans mposep-
KU CXeMbl MPUEMHUKA HYXKHBI CIICIIHAIBHBIE W3-
MEpHUTEIbHBIE TPUOOPHI, KOTOPHIMH CEIBCKHUIA pa-
OUOMIOOUTENb paciojaraeT peako. EcTecTBeHHO
BO3HHKAET BOMPOC. HENB3S JH TPOBEPHUTH HC-
MPaBHOCTh CXEMBI MPHUEMHUKA M OTHICKATh IIO-
BpPEeKACHUS B HEM 0€3 MOMOIIM H3MEPHUTEIBHBIX
pubopoB? KoHeyHo, MOKHO.

B npuémanke “PommHa” mMeeTcss HEOHOBas
JIAMTIOYKa, CIyXallas WHIAKATOPOM BKITFOUCHUS
aHogHOTrO muTaHus. C TIOMOIIBIO 3TOW JIAMIOYKH
MBI MOJKEM TIPOBEPUTH HaNpsHKeHHE aHOIHBIX Oa-
Tapel, HAWTH MMOBPEKIACHUE B KOHTYPHBIX KaTyIII-
Kax, TpaHc(opmaTropax, COMPOTUBICHUSAX U KOH-
JeHCcaTopax, OMPEAETUTh HEUCTIPABHOCTD JIAMITHI.

Korga npuémank nepecraér paboTaTh WIH 3a-
METHO MOHWKAeTCAd TPOMKOCTh NpuEMa, Mpexne
BCEro ClIelyeT 0OpaTUTh BHUMaHHE Ha HEOHOBYIO
Jnamnouky. HopmanbHasi ApKOCTh CBEUEHMS HTOU
JIAMTIOYKH YKa3bIBae€T Ha JIOCTATOYHOE HampshKe-
HUE aHOMHBEIX Oarapei. [Ipw MOHMKEHHOM aHO-
HOM HamNpsOKEHHUH HEOHOBAs JIaMIouka OyaeT Mu-
raTh WM COBCEM ITOTACHET.

[Ipu paccMoTpeHHH pa3iINMYHBIX BUAOB MOBpE-
XKnaeHuit npuéManka “PoauHa” M mopsaka ux Ha-
XOXAEHUs OyJeM CUHTaTh, YTO MCTOYHUKHU MUTA-
HUSl TPUEMHUKA WCIPABHBI U JAlOT HOPMAaJbHOE
HaTpsDKCHUE.

HeucnpaBHblif TpUEMHUK JTy4Ille€ BCETO MPOBE-
PATH IO YacTsM, T. €. K&Ky €ro CTyIeHb B OT-
nensHOCTH. [IpoBepky Bcerga MpPOHM3BOAAT HpPHU
BKJIIOUEHHOM MPUEMHUKE U HAUMHAIOT €€ C 1ernen
MTUTaHMS.

Ecnu pabora mpuémHMKa Hapymmiaach U He-
OHOBasi JIAaMIOYKa HE TOPHUT, TO MPEXKIE BCETO
ClIeqyeT TPOBEPUTH COTPOTHBIICHUS CMEIICHHUS
Ri2 1 Ry3 (¢ur. 1). st 3TOr0 HEOHOBYIO JTAMIIOY-
Ky BMECTE C MaTPOHYMKOM CHUMAIOT CO IIKAIBI U
COEIUHSIOT MaTPOHYHK C OTPHUIATEIHHBIM POBO-
1oM aHojaHOHW Oartapeu (rouka 1 Ha ¢wur. 1). Eciu
MPU STOM JIAMIIOYKA HAYHET CBETUTHCS, TO 3TO
OyZeT CIy>XUTh HOATBEPKACHUEM HENCTIPAaBHOCTH
000MX WIIM OJHOTO W3 HA3BaHHBIX COIMPOTHBIIE-
HUH.

Uto0bl ompenenuTh, Kakoe HMEHHO W3 3THX
JIBYX COIPOTHBJICHUH HEUCIPABHO, HAJO MaTPOH-
YUK MOIKIIOYUTH K MECTY UX COCAMHEHHS (TOU-
ka 2). CBeueHHE JIaMITIOUKH TIPH 3TOM OyJIeT O3Ha-
4aTh, YTO MOBPEKICHO COnpoTHBiIeHne Ry3. Eciu

M. lan30ypr, «Pagro», 1949 Ne 12.
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JKe JIaMITOYKa He OyIeT CBETHUTHCS, 3HAUUT HEHC-
MIPaBHO COTNPOTHBIICHHUE Ryo.
[ToBpexaeHUI0 TTOBEPIKEHBI TAKKE U KOHJICH-
catopsl Cgs u Cz;. [Ipu nmpoboe 3TUX KOHAEHCATO-
POB HMHIMKATOpHAs JjaMmIio4yka He cBeTutcs. O



MpPOBEpPKE KOHJIEHCATOPOB, COMPOTHBIEHUN U
IpYTHX JeTaneil OyAeT paccka3aHo HIDKE.

[IpoBepHB HCHIPaBHOCTH COMPOTUBIICHUN CMe-
menns Ry, u Ry3 u konaencatopos Cgs u Csz, ma-
TPOHYHK CTaBST Ha CBOE MECTO WM COCHUHSIOT
€ro C 1accu NpuEMHHUKA.

Jnst ganpHEHIIEH TpPOBEPKH CXEMBI HEOOXO-
IUMO compoTuBieHue Ry, coemuHsionee HEOHO-
BYIO JIAMIIOYKY C TUTFOCOM aHOJIHOM Oarapew, OT-
MasTh OT TMOJOXHUTEIHHOTO IPOBOAA BBICOKOTO
HanpspkeHus. K ocBoOoamBIIEMYCST KOHITY 3TOTO
COTIPOTHBJICHHS TOAMANBAIOT KYCOK HM30JMPOBAH-
HOTO TPOBOJHUKA, KOTOPBIA OYJET CIYXHUTh IIy-
oM. 3aTeM MPUCTYMAIOT K JalbHeHIIel npoBepke
CXEMBI.

CHavana mpoOBEpSIIOT HU3KOYACTOTHBIE CTYyIIe-
HHU.

Brixonnas crynenp npuéMuuka “PomuHa”, co-
OpaHHas 10 IBYXTAKTHOW cxeMe Ha jamnax Jls u
Js, penxo BeIXOmUT U3 cTposi. Hambonee Bepost-
HOW HEWCIIPAaBHOCTHIO B 3TOW CTYIECHU MOXKET
OBITH TOBPEXIEHHUE OMHON M3 e€ mamm. [Ipu Ta-
KOM TIOBPEXKIICHUM BOCIIPOU3BEICHHE IEpeIavn
OyZeT MCKaXEHHBIM, a TPOMKOCTh IprU€Ma MOHH-
surcs. CrnemoBarenbHO, 0CO00H TPOBEpPKE OKO-
HEYHYIO CTYyNeHb MPHEMHHKA MOXHO W HE TOJ-
Beprarb, a CJEAyeT Cpa3y HayaTh C HMCIBITAHHS
CTYNIEHU TPEIBAPUTEIBHOTO YCHIICHUS HHU3KOH
Y9acTOTHI.

XapaKkTepHbIM TOBPSKIECHUEM ISl 3TOU CTY-
TIEHU SIBJIIETCS OOPHIB MEPBUYHON OOMOTKH MEXK-
nynammoBoro Tpanchopmartopa. llpu mposepke
ATOW OOMOTKH ITyn MPOOHWKA COSHUHSIOT C BBI-
BOJIOM 3KpaHHO# ceTku jammel JIy (Touka 3), a
compotuBieHne Ry 3ampikaioT HakopoTko. He-
OHOBAs JIAMITIOYKA TMPH 3TOM JIOJDKHA 3aTOPEThCA.
Ecnu oHa He OyneT CBETUThCS, 3HAYUT B OOMOTKE
nMmeeTcst oOpbeIB. Eciu jxe mpu MOAKITIOYCHHH TITY-
Ta K BBIBOY DKPAHHOM CETKH HEOHOBAS JIAMITOUKa
JI; OynmeT SpKO CBETUTHCS 10 3aMBIKAHUS HAaKO-
pOTKO compoTuBieHUS Ry, TO 3TO0 Oymer ykasbl-
BaTh Ha HEHCIPABHOCTH JaMIibl J14 (moTepst smMuc-
CHM WIIH OOpBIB HUTH). B 2TO# CTyIeHH BO3MOXK-
Hbl TaK)KE TMOBPEKJICHUS CONPOTUBICHUA Ry u
koHzaeHcatopa Cap.

He Bce moBpexaeHusi 3TOH CTYNEHH MOHO
OOHAPYXHUTH MPU MOMOIIY HEOHOBOTO MPOOHUKA.
[Moaromy crnemyeTr MpOBEPUTH HCIPABHOCTH HU3-
KOYAaCTOTHBIX CTYNEHEH KOCBEHHBIM TIyTEM, a
MMEHHO KacascCh IMalbIleM PYKH BBIBOJA YIpPaB-
JISTIOINIEH CeTKM JlaMITel JI4 (KOHTaKTa Ha e€ Gaio-
He). B MOMEHT MPHUKOCHOBEHHSI K 3TOMY BBIBOJIY
MpH WCTPABHOW CTYNEHH B TPOMKOTOBOpPHUTEINE
JIOJDKHO TIOSIBISTHCS Ty ICHUE.

JlJis IpOBEpKU CTYyNEHEH YCUIICHHS TPOMEXKY-
TOYHOM 9acTOTHI (1aMIisl J1, 1 JI3) IryI mpoOHMKa
MOJKITIOYAIOT CHAadala K aHOJy OJHOM W3 Jaml,
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manpumep JIz (k Touke 4). CBeueHHe HEOHOBOI
JAMTIOYKK OyAeT 03HadaTh, YTO K AHOAY JIAMIIBI
MOCTYNAeT BHICOKOE HAIPSIKCHUE.

UtoObl IPOBEPUTH LETHh SKPAHHON CETKH 3TOU
JIaMIIbl, HaJI0 KOHEIl MPOBOJa, IPUCOEAUHEHHBIN K
DKpaHHOHM CETKEe JIaMIThl JI,, OTMAasITh B TOYKE 5 u
MOJKIIFOYUTh TIyH K JKPAHHOW CETKE IpoBepsc-
MO# jammbl B Touke 6. Ecnu npu 3TOM HMHAMKA-
TOpHAas JIaMIIOYKa HE BCIIBIXMBAET, TO MOXKHO
MPEIONIOKUTh, YTO JiaMra ucrhpaBHa. OmHAKO
HEOHOBAs JITaMIOYKa HE OYJIET CBETUTHCS U B CITy-
Yae TMOBPEXACHUS COMPOTUBICHHS R; win KoH-
nencaropa Cys. IloaTOMy HallO0 B YKa3aHHOM CITy-
Yyae MPOBEPHUTH M UCIIPABHOCTH ITHX JeTaneil. Ec-
JIY JK€ TIPH TTOAKITIOUEHHH ITyTIa K SKPAaHHOH CeTKe
JIaMTIBl HEOHOBAs JIAMIIOYKa HAYHET CBETUTHCA, TO
3TO OyAeT O03HauaTh, YTO MPOBepseMas jJamiia He-
WCIIpaBHa.

BoccTaHoBUB cxeMy CTyNeHH W 3aMEHHMB KOH-
JICHCATOP WU COMPOTHUBIICHUE, €CIIA OHU OKAXKYT-
Csl HCMCIIPaBHBIMH, OTIIAWBAIOT MIPOBOJ B TOUKE 6
M 3aTeM MPHUCTYMAOT K HUCHBITAHUIO TaKUM >Ke
CII0COOOM JTaMIIbI J1s.

HauGonee cl0)XHO TPOBEPUTH HEOHOBBIM
MPOOHUKOM TIPe0Opa3oBaTENbHYIO CTYICHb IPH-
émunka “PommHa”, paboTtaromiyro Ha yamre JI;.
AHO/Has W 3KpaHHas e€ LEMU MPOBEPSIOTCSA TOY-
HO TaK K€, KaKk U y CTYIICHEeH YCHICHUS TIPOMEKY-
TOYHOM YacTOTHI, IPUCOCTUHEHUEM II[yTa CHa4a-
na K aHoxy (Touka 7), a 3aTeM — K BBIBOJIY dKpaH-
HOU ceTKH Jamrbl (Touka 8). B mepBoM ciydae
HEOHOBAs JJAMITOYKA JIOJDKHA CBETHTHCS, & BO BTO-
poM — HeT. PaboTy reTepoauHHON YacTH JIAMIIBI
JI, MCTIBITaTh HEOHOBBIM MTPOOHUKOM HEJTB3SL.

OmrcanHO# TTPOBEPKON CXEMBbI IPUEMHIKA HE
BCEr/la MOXXKHO OOHapyXHTh MECTO HEHCIPaBHO-
ctu. [ToaTomMy B Tex ciydasix, Korja He ymaércs
OOHAPYXHUTh TOBPEKIACHUE YKa3aHHBIMHU CIIOCO-
06amu, cieayeT IOABEPrHyTh IPOBEPKE OTAETHHBIE
JIETalld, UCIIPABHOCTh KOTOPBIX MOXET BBI3BIBAThH
coMmHeHHue. [[st 3TOro Hajgo OTKIIOYUTH OT TPH-
éMHHKa Oataped, a OT IIACCH — HEOHOBYIO JIaM-
MTOYKY BMECTE C MAaTPOHUYUKOM. 3aTeM U3 aHOIAHBIX
Oarapeil, HEOHOBOW JAMITOYKH JI M COMPOTHUBIIC-
HUA Ry; COCTaBIAIOT MPOOHHK, cXeMa KOTOpPOTO
npuBeneHa Ha ¢ur. 2. Beikirodarenb Bx BBeIEH B
3Ty cxeMmy nans Oonbineli oneparuBHOCTH. C TI0O-
MOIIIBI0 TAKOTO MPOOHWKA, CMOHTHPOBAHHOTO Ha
OTIENBHON IJIaHKE, MOXKHO TPOBEPUTH OOJBIIIMH-
CTBO jeraneii mpuémHmka. HeoOXomaumo nwib
UMETh B BHJY, YTO HampsDKCHHE OaTapeu He
IoJoKHO mpeBbimaTh 120—130s.

ITpoBepsiemyto netanb (KOHICHCATOP, COMPO-
THUBJICHHUE, KAaTYIIKy WK TpaHchopMaTop) B psae
CJIy4aeB HaJl0 OTKIIOYUTH OT CXEMBbI NMPUEMHUKA,
TaK Kak MapajuieIbHO MPOBEPSIEMO €Tl MOTYT
OBITh BKJIFOUCHBI IPYTHE JCTAIIH.



J1a mpoBepkH KOHIIEHCATOpa ero Haao IpH-
COEIUHHUTH K IIynaMm mnpoOHuka. HeoHoBas mam-
MOYKa TIPU 3TOM HE JIOJDKHA CBETUTHCS; €CIIH KE
OHa BCIBIXHET, TO 3TO OyAET O3Ha4yaTh, YTO B
KOHZIEHCATOpe MMEETCsI KOPOTKOE 3aMBbIKaHHE.

OpmHako MpH HATMYHAU CKPBITOTO OOpBIBA B BBI-
BOJHBIX TIPOBOJHHUKAX KOHJEHCATOpa MPOOHUK
MOKa)KET OTCYTCTBHE KOPOTKOTO 3ambikanwms. [lo-
3TOMY MOCJIE TMPOBEPKHA Ha MPoOOH KOHIAEHCATOP
CJIeyeT MOAKIIOYUTH MapaiieIbHO HEOHOBOM Jia-
mrouke K 3axumaMm Cy (dur. 2). Ecnin xonzneHca-
TOp UCHPABHBIN, JaMIIOUKa HAYHET MUraTh. [Ipo-
MEXYTKHA MEKIY OTACIHHBIMHU BCIBIITKAMU OYTyT
TEM KOpOye, UeM MEeHbIIIe EMKOCTb KOHEHCATOPA.

TakuM crocoboM MOXKHO TPOBEPSITH KOHICH-
catopbl éMkocThio Oosbine 1 000ng. ITpu meHb-
e EMKOCTH KOHJIEHCATOpa MHTaHUS OyIyT Ha-
CTOJIBKO YacThl, YTO OHM CTaHYT HE3aMETHBIMHU
JUIS T71a3a, W'y HaOmomaTels OymeT co3maaBaThCs
BIICYATIICHHUE, YTO JIAMIIOYKa JaéT POBHBIHA, Oec-
MpephIBHBIN cBeT. [103TOMY MPOBEPSATH 3TUM CITO-
co00M KOHACHCATOPHI MaJIOW EMKOCTH HENB34.

Ri1 I
Lyribt B C%,(
(o] 0 0 (]
+ -1 |+ -
BEC-70 BC-70

dur. 2. Cxema npobHuka ans
NpoBepKn aetanen NpUémMHuka.

OCHOBHEIM TIOBPEXKJICHUEM COMPOTHUBIICHUI
SIBIIIETCSl HApyIIeHWE Yy HUX MpoBoauMoOcTH. B
MOMCHT TOJKIIOUCHHS K IIyITlaM MPOOHWKA WC-
MPaBHOTO COMPOTUBJICHUS HEOHOBAs JIAMIIOYKA
NoJDKHA 3aroperhes. llpu mcmbpiTaHuM OONBIINX
comporuBiaennii (Haumnas ¢ 0,1-0,2uzom), co-
MpoTUBJICHNE Ry; HEOOXOAMMO 3aMBIKATh BBIKITIO-
yateneM Bk HakopoTko. [Ipu ucnbITaHUM K€ Co-
MNPOTHUBIICHUA MajoOl BEJIWYMHBI 3TOT BBIKJIIOYA-
TEJb JOJDKEH OBITh Pa30MKHYT. TOYHO Tak ke Io-
CTYNAalOT TPU TPOBEPKE KOHTYPHBIX KATYIICK U
00MOTOK TpaHc(hopmaTopa, MMOCKOIBKY OHU 00Ja-
JAIOT MaJIbIM aKTUBHBIM COTIPOTHBIICHHUEM.

[Mpuctymass k mpoBepke TpaHCHOPMATOPOB
MIPOMEKYTOYHON YaCTOTH M KOHTYPHBIX KaTyIIIEK,
KaK yXXe yIMOMHHAJIOCh, CIEIyeT OTKII0YaTh OT
HUX BCE MapauIeIbHO MPUCOSAMHEHHBIC KOHJICH-
caTopbl, TaK KaK OHU MOTYT UMETh KOPOTKOE 3a-
MbIkanue. OOMOTKH TpaHC(HOPMATOPOB HHU3KOU
Y4acTOTHI CJICYET MPOBEPATH HE TOIBKO HAa OOPHIB,
HO ¥ Ha OTCYTCTBHUE KOPOTKOTO 3aMBIKaHUS C Cep-
NeYHUKOM. J[J1s1 3TOTO ONWH YN MPUKITIOYAIOT K
CepIeYHHKY TpaHc(hopmaropa, a BTOpoil — moode-
pEAHO K OMHOMY M3 BBIBOJOB KaXXJ0W OOMOTKH.

HeonoBas mammouka mpu 3TOM He JOJKHA BCITBI-
XUBATh.

Hepenko mopTutcs W MepekiIroyYaTeNb auana-
30HOB TpUEMHUKA. BeencTeue 3arps3HEHUsT WK
JIPYTUX KaKUX-THOO MPUYUH Y HETO MOXKET Hapy-
IIUTHCS KOHTAKT MEXAY TMOABIKHBIMH U HETOA-
BIDKHBIMU JieniecTKamu. [lepekimoyarens mydiie
MpOBEPATHh MO dYacTsAM. s mcciemoBaHWs cek-
[WH, TEPEeKITIOYAIONINX BXOJHBIE KOHTYPHI, OAWMH
Iy TPUCOCIUHSIOT K IIACCH, a IPYrod — K KOJ-
MavKy, KOTOPBIA HAJET HA BEPXHUIA BHIBOJ JIAMITBI
JI,. Eciii 1ipu KakoM-TH00 TTOJIOKEHUH TIEPEKITIO-
yaTessi HEOHOBAs JIAMITOYKA HE 3arOpUTCS, TO T0-
BpPESXKJICHUE CIIEyeT UCKAaTh B 3TUX ceKuusx. [lpu
MPOBEPKE CEKIMH, MEPEeKITIOYaronX CETOYHBIC
KaTyIIKA T€TEPOANHA, OIWH Iy MOIKIIOYAOT K
koHaeHcaropy Ci; (Touka 9), a Apyroi — K maccu.
Jns mpoBepKM CEKIUi, MEepPeKIIYaronnX aHod-
HBI€ KAaTYIIKH TeTepOAWHA, MPUCOSIUHSIOT OIWMH
YT K BBIBOY AHOJHOM CETKHU reTeporHa (Touka
10), a BTOpO#i — K TUIFOCOBOMY MPOBOJY IICMH BbI-
COKOTo HampspkeHus (Touka 11).

B 3akmroueHre HE0OXOAMMO OTOBOPHUTH, UTO
HE CIIeJyeT TPOBEPSATh HEOHOBHIM IMPOOHUKOM
HUTH JIAMIIbl, IOTOMY YTO €€ MOXXHO CxXeub. JIJist
ATOW MENW JIydlie coOpaTh IPYroi NMpoOHHK, B
KOTOPOM TIIOCJICJIOBATEIBbHO HUTH JIAMIIBI BKIIFO-
YaroT JIAMIIOYKY OT KapMaHHOTO (OHAapst W JiBa-
TPH HaKaJIBHBIX 3JIEMEHTA.

JIutepatypa
Knueu

3. b. I'mu30ypr, Kak HaxoauTh M ycTpaHsTh MoBpe-
kaeHus B paaunonpuémuukax (MaccoBas pamuoOu6-
noteka), [ocaneprousmar, 1949.

OnuceiBatoTCs Hanbojiee 4YacTo BCTpEYaAIOIIHecs
HEUCTIPABHOCTHU PATUONPUEMHUKOB, HAETCS METOUKA
UX HaXOXKICHUS M CIIOCOOBI yCTPaHEHUS.

E. A. Jlesutun, Hanaxxusanue mpuémuaukos (Mac-
coBas paxuooudaroreka), loconepronsmar, 1949.

[IpuBomATCS OCHOBHBIE CBEICHUS IO AIIEKTPHUEC-
CKOM peryJMmpoBKe MPUEMHHUKOB.

B. B. Entorun, Kak npou3BoauTh HacTpoilky u uc-
IIBITAHUE TIPUEMHHKA MIPH TTOMOILM CHTHAJI-TeHepaTopa
(Maccosas paguobubnunorexa). ['oconepronsaar, 1949.

OnucaHue reHepaTopoB CTAHAAPTHBIX CUTHAJIOB, UX
NPUMEHEHHST U METoJla TPaJyUpOBKH CaMOAEIBHBIX
CHUTHAJI-TEHEPaTOPOB.

Cmamvu

A. VcromuH, Hactpolika KOHTYpPOB C IOMOIIBIO
B. 4. CEpACYHUKOB, «Pamno», 1951 No 1.

B. CnaBun, Kak HaliTu HewcnpaBHOCTb B pPajuo-
npuémuuke, «Panuo», 1952 Ne 6.
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TJIABA JIBEHAJILIATASI

JIOCTWXXEHU S OTEYUECTBEHHOU
PAJIMOTEXHUKU

X

OT nepBoro paguonpuéMHIKA
1
710 PaJuoJIoKaTopa

OT nepBoro B MUpE pauoNpUEMHNKA, H300pe-
TéHHOrO A. C. IlonoBeIM, paAMOTEXHUKA TpoOIIa
OTPOMHBIN MyTh Pa3BUTHUSA — OT MOCHUIKU U MPUE-
Ma 3JIEMEHTAapHBIX CUTHAJIOB JIO PaJHOBEIAHUS U
TEJCBUJICHUS, OT TPO30OTMETYHKA JI0 PAJUOJIOKA-
LMY 1 YIIPABJICHUS HA PACCTOSHUHU.

OrnsaapiBasch Ha BCIO KOPOTKYIO, HO TOJIHYIO
HanpsOKEHHBIX MOMEHTOB HUCTOPHIO Pa3BUTHS pa-
MO, MBI HE MOXKEM HE OTMETUTh TOH HEOOBIYaii-
HOU CTPEMUTEIBHOCTH, C KOTOPOH pajuo CyMeso
MIPOHUKHYTH BO BCE O0JIACTH YEJIOBEUSCKOM JKH3-
HHU.

Panyno uckimrounTenbHO MHOTOTPAaHHO.

PaanoBemnianne — HenpeB30HAEHHOE IO CBOEH
JOXOAYMUBOCTH CPEACTBO OPraHM3alUM Macc, MO-
Tyduil phl¥ar KyiabTypbl. Pamnortenedonus Oe3-
MEpHO yBeiauuuia 3PGEKTUBHOCTh PAIHOCBS3H.
TeneBugeHre BO MHOTO pa3 yBEIUYHMBACT JEHCT-
BEHHOCTb PaJIMOBEIAHUS.

PanmocBs3p ocymiecTBria camble TBUIIKHE, ca-
MbI€ CKa304YHbIE MEUTHI, HO OHA COCTAaBJISICT B Ha-
cTosIILee BpeMsl TOJIBKO OAHY YacTh BCEH OTpoM-
HOMt oOmactu pamno. OCHOBHBICE PYKOBOISIITHE
MIPUHLUIIEL 1 WU PAAUOTEXHUKH OKa3ajich He-
OoObIUalfHO NEHCTBEHHBIMU W U psAfa JAPYTHUX,
COBEPIIICHHO HEOXKUJaHHBIX 00JIacTeH.

Cpenu »THX HOBBIX 00JacTeii HEKOTOPBIC TeC-
HO TPUMBIKAIOT K BOIIPOCAM U 3a7adaM PajiuoCBsi-
3u. TakoBa pajuoHaBUTAIUS, KOTOpas Ma€T BO3-
MOKHOCTh KOpaOJIsIM M caMOJETaM B TyMaHE WIH
HOYBI0O HAaXOAWTH MPaBHIBHBIA KypC, TO3BOJISIET
caMoNE€TaM OTPEACIATh CBOIO (PAKTHUECKYHO BBI-
COTY HaJl 3eMJIEM WJIM COBEpIIaTh MOCAAKY BCIle-
y¥o.

1
Ilo Pa3HbIM UCTOYHHUKAM.

XXX

X
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TakoBa paaronaoKalys — OJTHO U3 HOBEHIIIUX U
BOXHEHIINX HAmpaBiICHUH B 001acTH paauo, —
poxknéunas B Poccum B 1897r. B pesynbraTe
OTIBITOB TIO PaguoCBsA3H, pou3BoauBmuxca A. C.
[TonoBriM Ha BanTuiickoM mope.

Panuonokanus —3T0 HOBOE MOIIHOE CPEACTBO
BOCHHOH TEXHUKH, IIO3BOJIMBIIEE B 3HAUUTEILHON
Mepe MU3MEHUTh TAKTUKY BOMHBI HA MOpE, B BO3-
IyXe W 4YacTUYHO Ha cyie. PamuonokanroHHas
TEXHWKA OCHOBaHAa HAa OTPAKEHWHU PAJUOBOIH OT
pPa3IMYHBIX OOBEKTOB, TOYHEE HA pPaCcCEUBAHUU
PaaAMOBOIIH 3TUMHU O0BEeKTaMHu. braromapst sToMy
pacCcerBaHMUIO PAJMOBOIH CO3[JAHO MOIITHOE CPEe.-
CTBO OOHApY)XEHHS BPAKECKUX CaAMOJETOB M KO-
pabnelt U ompeaencHusl UX MECTOIMOJIOKEHUs. B
MHUPHBIX YCIOBHUSIX PAAUOJIOKAIUs HEOLICHUMOE
CPEICTBO BOXKICHUS KOpaOJIeH 1 caMOJIETOB.

N\

MeneHrys nse 6eperosble pagnMocTaHLum,
kopabrib onpeaenseT CBO& MECTOMNONOXeEHME.

PaguomMeTonpl MIMPOKO MPUMEHSFOTCST B TIPO-
BOJIOYHOH CBSI3M, YTO IO3BOJWIO 3HAYUTEIHHO
VAJIVHUTD JIMHUYM ¥ TIPUBEIIO K TPOMAaJTHON SKOHO-
MHU TIPOBOJIOB BCJICJICTBHE OTKPBIBIICHCS BO3-
MOXKHOCTH OJTHOBPEMEHHOH TepeIayu 1Mo OJHOMY
MIPOBOTY, OCOOCHHO IO CIEIHMAIBHOMY KaOero,
HECKOJIbKHIX COOOIICHNH.



Ectb psig o0macTeit, KOTOPBIM TyKTBI BOIIPOCHI
CBSI3H, HO KOTOpPHIE TEM HE MEHee MOJB3YIOTCS pa-
muoMeronaMu. C MOMOINIBI0 KOJEOaHUH BBICOKOM
YacTOThl WHOT/IA OTPOMHOM MOIIHOCTH 3(hdek-
THBHO TPOW3BOAT CYIIKY JEpeBa, 3aKaJHBAaIOT
CTallbHBIE W3ENHUS, OYHMIIAIOT OT BpeauTeNei
MPOIYKTHI CENbCKOTO XO3MMCTBA, CTEPUIU3YIOT
KOHCEPBBI B MHUILEBOM MPOMBINUIEHHOCTH. B Me-
TUIMHE C YCIIEXOM IMPHMEHSIOT BO3/ICHUCTBHE pa-
JTMOKOJIe0aHUi Ha KUBOW OpraHU3M Kak JieueOHOoe
CPEICTBO.

B npyrux obnacTsx mpou3BOACTBA M TEXHUKH
WCIIONIB3yeTCS HEeOoObIYaiiHas YyBCTBUTEIHLHOCTH
paaronpuOopoB. 31eCh PATUOMETOIBI CITYKAT IS
TOYHEHIIIeH KaTnOPOBKU M3IEIHH, 1T aBTOMATH-
3aliy TIPOU3BOJCTB, AU OpPaKkOBKH H3AETHHA TIO
BEJIMYMHE, BECY U AaXKe LBETY, IS UX CUETA U TIp.

CymecTByeT MHOTO Pa3NUYHBIX MPUMEHEHUH
TEJIeBU3MOHHON ammaparypbl. JJisi HOYHOTO BHJIE-
HUS, U1 aCTPOHOMUYECKHX HAOIIIOJIEHUN COJ-
HEYHOU KOpOHBI. PU3MKU MPUMEHSIOT MO CYTH
JieNia paguoOMEeTOIUKY TIPH HMCCIeTOBAaHUH aToMa,
JUTSL YCTPOMCTBA DIIEKTPOHHOTO MUKPOCKOIIA C He-
00BIYaiiHO OOJBIINM YBEIUYCHUEM.

/\"‘&Q
RS e S

s

PagnoBbicoTomep namepseT
BbICOTY NOMNéTa Hafg, 3eMMnén.

Paznmuunbie BakyyMHBIE M Ta30pa3psIHbIe YCT-
po¥iCTBa, MHUPOKO MPUMEHSIEMBIE HBIHE B CHIBHO-
TOYHOUM DIEKTPOTEXHUKE, IMEPBOHAYAILHO OBLIH
pa3paboTaHbl JUIsl MATAHUSI MOIIHBIX PaTUOCTaH-
UM,

Cama paauoCBsA3b 3a NPONICAIINE IOJBEKa
pa3BUWIIACh OYEHb CUIIBHO.

Hogsle hopMBbI CBSI3U B paito PEAKO MPUBOISAT
K YHHYTOXEHHIO CBOWX TMPEIIICCTBCHHUKOB.
OOBIYHO OHM TOJIBKO BBIHYXKIAFOT COBEPIICHCTBO-
BaTh CTapbIe BUJIBI CBSI3U.

Tak mosiBIcHHE paauoOTEACPOHUU MPHUBEIO K
HEOOBIYafHOMY YBEJIIMYCHHUIO CKOPOCTH PaJHOTE-
nerpadupoBaHUs.
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[lepenauy mo paguo MEYaTHOTO TEKCTa, PH-
CYHKOB M PYKOIIMCEH C COXpaHEHHEM IoYepKa —
(dotopaguorenerpadguio — TakKe MOXKHO paciie-
HUBaTh Kak OBICTPOJCHCTBYIOIIUN pPaguOTENIC-
rpad.

3a monBeka OYpPHOTO Pa3BUTHSI PAIUO 1O CYTH
Jiena TOJNBKO JIBa OCHOBHBIX IMPHUHIUIA OCTAIUCh
HEU3MEHHBIMU: 3TO TPHUHIUN H3IYYEHHUS dIIEK-
TPOMAarHUTHBIX BOJIH U CaM TPUHITUN dJIEKTpHUe-
CKUX KoJeOaHui.

Kpynueitimum sTanomM B pa3BUTHUU PagUOTEX-
HUKA SBHWJIOCH H300pEeTEHHE M TPAKTUIECKOE
MIPUMEHEHHUE AIEKTPOHHOU JTaMIIbI.

B 1915r. snexkTtpoHHast nammna yBEpEeHHO BbI-
CTYIIWJIa HA MHUPOBYIO apeHy M B MPEIEIbHO KO-
POTKHI CpOK 3aBO€Bajia BCE PYKOBOMSIINE IO3U-
IMU. OHA HE TOJBHKO 3aCTaBWIIA 3a0BITh 00 MCKPO-
BBIX TIEpeJaTIYnKax, HO U BRITECHWJIA TOpa3no 0o-
Jiee COBEpIICHHBIE AYTOBbIe T€HEPATOPhl U Malllu-
HbI BBICOKOH YacTOTHI, U0O 3JIEKTPOHHAS Jamra
Jlaga BO3MOXHOCTb CO3JaTh 3JICKTPOHHBIN TeHe-
paTop He3aTyxawmux KojeOanwii. IlpemsTcTBO-
BaBIIIUE IPOTPECCY Paauo 3aTyxarolme Koieha-
HUS YJaloCh, HaKOHEI, MOJHOCTBIO CIaTh B ap-
XWB.

JlaMIIOBBIN TeHEpaTop SBISIETCS HanOoJee Co-
BepiieHHbIM. OH OJJUHAKOBO YCTOHYMBO paboTaet
pu JIFOOBIX MOIIHOCTSX, HAYWHAS OT CaMbIX Ma-
JIBIX 10 MHOTHX JIECSITKOB, @ HBIHE M COTEH KHJIO-
BaTT, OH MOXET T'eHEePHPOBATh KOJcOaHUs OT ca-
MBIX MEJICHHBIX JI0 HEBEPOSTHO OBICTPHIX, B ThI-
CSTYM MUJTHOHOB KOJICOAHUHN B CEKYHILY.

[TepBoit 0bOmacTei0 paawio, B KOTOPOH IpHUMeE-
HWIH 3JICKTPOHHYIO JIaMITy, ObLIT paguoONPUEMHUK.
[TosBHAIICS TOT M3YMHUTENBHBIN TPHUOOP, KOTOPHIi
Ha3bIBACTCS JAMIIOBBIM ycuiauTeneMm. B cBoém co-
BPEMECHHOM BHJIC OH CIIOCOOCH YCHIIUBATh CHTHA-
JIbl B COTHU THICSIY U MWJLIMOHBI pa3, HE BHOCS B
HUX HCKaXCHUU. YCWINTENb cpa3y Xe cieial
FPOMYE CHUTHAJIBl OT CYIIECTBYIOIIUX PagUOCTaH-
UMHA ¥ TeM BecbMa CUJIBHO YBEIUYMI PaguyC HUX
JEHCTBUSA.

C 3TOr0 MOMEHTa PaIUONPUEMHIK, 10 TEX TIOP
OUYCHb MaJl0 IporpeccupoBaBiinii co BpeMEH [lo-
MI0Ba, COBEPIINII B CBOEM KaUuE€CTBEHHOM Pa3BUTHU
TPOMaJHBIN CKavOK.

Xopommuii COBpEMEHHBIN paAHONPUEMHUK —
CynepreTepoind — HaA&XKeH U MpOoCcT B oOpaiie-
Huu. Ho moji ero BHEIIHEW MPOCTOTON CKPBIT UC-
KJIIOUUTENBHO CIOXKHBIN anmapat. Cyneprerepo-
JIUH — CT'YCTOK MHOTOJISTHETO TpyAa (DU3HMKOB,
TEXHHUKOB, KOHCTPYKTOPOB.

Yacro 3a7a€Tca BOIPOC: 3a4e€M MPU COBPEMEH-
HBIX YCWICHHUSIX CTPOUTh TaKUe MOIUIHBIC Iepe-
narorme paguoctaHiuu? Hemp3s i mpocto B
JOCTATOYHOW Mepe YCWJIMBATh CHUTHAIBI CIaObIX
CTaHIIHNA?



Paanoctaniuii Ha 3eMHOM MIape Takoe MHO-
KECTBO, YTO PAIWCT OKA3bIBAETCS B ITOJOKCHHUU
YEIIOBEKa, pPa3rOBApUBAIONICTO B TOJNIE. YTOOBI
OBITh YCHBIIIAHHBIM COOECEIHUKOM, OH JOJDKEH
repexkpudaTh ool ryn. Kpome Toro, BKItoue-
HUE W BBIKIIIOYEHHE M MPOCTO paboTa BCIKUX
ANEKTPUYECKUX TIPUOOPOB CO3MAIOT JIOTIOJHHU-
TeJIbHBIE TOMEXH, OCOOEHHO B roponax. ['possl
BCEH 3eMJIM MPHCOEAMHAIOT CIO/Ia aTMOC(epHBIe
MMOMEXH, KOTOPBIC B CBOE BpeMs BIIEPBBIE HAOIIO-
nan [lonos. U, HakoHel, eciau Jaxe BCe 3TH MPU-
YMHBI KaKAM-THOO CIocoboM ycTpaHuTh (Ha
YIBTPAKOPOTKHX BOJHAX 3TO yaaéres), Beé ke oc-
Ta&TCs IIyM OT JABMXKCHUS 3JICKTPOHOB B JIAMIIC U
B MTPOBOJIAX.

A
i Jil
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CoBpeMeHHbIN paanonpuUéMHUK — cynepre-
TepPOoaVH CryCTOK MHOroneTHero Tpyga
PU3NKOB, TEXHUKOB M KOHCTPYKTOPOB.

B cka3kax moBecTBYeTCsl O 4YeJOBEKE, ClIbl-
mraBIeM, Kak pacTér TpaBa. Ho 310 ckaska, a BOT
ObTe  coBpeMeHHOCTH. COBPEMEHHBIH paguCT
MOJKET CJIBIIIATh JaXke, KaK JBUTArTCs 3JIEKTPO-
HBL. DTO TPEKPACHO XapaKTepU3yeT COBPEMEHHbBIE
METOABI MpHuéMa, HO B TO K€ BpPEeMS HE MO3BOJISIET
OecrpeneIbHO YMEHbIIATh MOIIHOCTH  PagHo-
CTaHIMH, NOO IIyM 3JIEKTPOHOB 3arjyllaeT CJIUIL-
KOM CJ1a0blii CUTHAI.

W3ymuTenpHasi 4yBCTBUTEIBHOCTh COBPEMEH-
HBIX PaJMONpPUEMHUKOB MMEHHO U ciejaja BO3-
MOKHOH COBPEMEHHYIO PaIHOJIOKalHio, HOO MHa-
4e He yAanoch Obl OOHApYKUBATh TO HEOOBIYAHHO
cy1aboe 3JIEKTPOMarHuTHOE I10JI€, T€ COBEPLICHHO
HUYTOXHBIE MOIIHOCTH, KOTOpPbIE IOCIEe pacces-
HUS OT camoiéra WM KopaOis AOXOIAT A0 pa-
nuosiokatopa. bonee Toro, panxuorexHUKaMm yzAa-
JIOCh <«IIPO30HAMPOBaTH» JIyHY paguoIOKalloH-
HBIMH METOAAaMHU U MOJYYHUTh OTPaKCHHE Paano-
CUTHAJIOB OT JIyHBI. DTHM JOKa3aHO, YTO JCHCT-
BUTEJIBHO OY€Hb KOPOTKUE BOJHBI JOCTaTOYHO
XOPOILO TPOHHU3BIBAIOT HOHOChEPY.

Bropoii nepenomMHBIli MOMEHT B MCTOPHU pPa-
IO OIPENeJINIICS NIEPEXOA0M AaJbHUX PaJUOCBS-
3edl ¢ JVIMHHBIX BOJH Ha KOPOTKHE, AJMHOW B HE-
CKOJIBKO JIECSITKOB METPOB; 3TO IMPUHECTIO ¢ CO00it
3aBOEBAHUE PAJUOCBA3BIO BCEr0 3EMHOIO INapa,
BO3MOXHOCTh T'DOMAJHOIO YBEJIMYEHHUs YHUCIIa
JEUCTBYIOUINX PaAMOCTAHIMN M TPOMATHYIO 3KO-
HOMHUIO X MOIIHOCTH.
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Cpasy xe 1ocie IepBbIX MPUMEHEHUH n300pe-
TéHHOUM IlOMOBBIM aHTEHHBI paji0 BCTYMNWJIO Ha
MyTh BCE OOJBINEro yAJUHCHHS BOJHBL. BHauaie
3TO MPOUCXOAMIO aBTOMAaTHYECKH, TI0 CBOMCTBAM
PaAMoOyCTPONCTB TOTO BPEMEHH, MOTOM YIUIMHE-
HUE BOJHBI CTall0 TPOU3BOJUTHCS CO3HATENHHO,
MOCKOJIBKY 3TO YBEIMYMBAIO NaIbHOCTh MEpeaay.
B pesynprare k Hauamy ABaALATHIX TOAOB JIJIMHA
BOJIHBI tocturana nouru 30 k.

B nHauane qBaAnaThIX TOAOB HAYAJIOCh OypHOE
pa3BUTHE PaTUOMIOOUTEThCTBA. UTOOBI paguoto-
OWTEIIbCKUE CTAHIIMM HE MEIIaid, UM OBUT OTBe-
NEH MUana3oH KOPOTKUX BOJH, NMPU3HABABIIMIACS
JUIS CepbE3HBIX Ieneil HempuromusiM. Ho, pabo-
Tas B 9TOM JIMANa30He, PaAHONIOONUTENN TPOU3BE-
JIX CBOETO POJla MacCOBBIN dKCIIEPUMEHT HaJl pac-
MPOCTPaHEHUEM KOPOTKUX BOJH. M TyT mpown3omni-
710 cOoOBITHE, OKa3aBIIeecs] POKOBBIM IS IITMHHO-
BOJIHOBBIX JTATBHHUX PaJHOCBS3EH. TOOUTENH I10-
JYYWIA HA CBOMX KOPOTKUX BOJHAX COBEPIICHHO
HEOXKUAHHO IS BCEX, W JJIA caMuX ceOs B TOM
quclie, PaauoCBa3h Yepe3 ATIAHTUKY U B JIOBEp-
meHne 3 PeKTa — Ha HUYTOXKHBIX MOIITHOCTSIX.

Pagnontobutenn cranm yCTaHaBnMBaTb Ha
KOPOTKMUX BOJIHAx CBA3b Ha f6onbLline pac-
CTOAHUA N HA HNYTOXHbIX MOLLIHOCTAX.

KopoTkue BOJHBI ¢ 3TOr0 MOMEHTa OBICTPO
CTaHOBSATCS TJIABHEWIITNM CPEJICTBOM AAFHUX pa-
nuocBsizeil. CKOpO BBIICHUIIOCH, YTO PalOBOJIHbI
CIIOCOOHKI OTIOsICAaTh BECh 3¢MHOU IIap W Jaxe He
OJIMH pa3.

JUIMHHBIM BOJIHAM HAIUIACh, OJHAKO, Apyras
obnacte mpuMeHeHus. Hammenee miMHHBIE U3
HUX OCTAJIHCh U 110 CHE BpeMs B Ka4eCTBE paano-
BeIIaTEeNbHBIX. [[pUMEHSIOTCS OHM M B KadecTBe
pe3epBa mpu MepepriBax B KOPOTKOBOJIHOBOM pa-
JIUOCBSI3H, BBI3BIBAEMBIX BpEMsI OT BPEMEHU Ka-
MIpU3aMHA HOHOC(EPHI.

Honocdepa —3T0 BEpXHUE CIIOU 3eMHOU aTMO-
cdepbl, COCTOSIIUE U3 HAAIEKTPU30BAHHBIX MOJIC-
Kyn Bo3ayxa. MoHocdepa melcTByeT Ha paauo-
BOJHBI TOM00HO 3epkairy, Oiraromapsi KOTOPOMY
MOXKHO MPH KETAHUU BUACTH, UTO ACNAaeTCs 3a yT-
JIOM CTE€HBI. PalnOBOJIHBI HANPABIIAIOTCS B CBOEM
JIBIOKCHUHM HOHOC(EpO CBEepXy M 3eMHOH II0-
BEPXHOCTBIO — CHU3Y.



[Togo6HO 3TOMYy Hamboyiee KOPOTKHE U3 IPH-
MEHSEMBIX HbIHE PaJMOBOJH — BOJHBI B HECKOJb-
KO CaHTHMETPOB JJINHOW — OYEHb YacTO 3aCTaB-
JITIOT PACHPOCTPAHATHCS BHYTPH METAILTHYSCKUX
TpyO, Tak Ha3bIBAEMBIX BOJHOBOAOB. I BOJIHEI
JIETKO CIIEAYIOT TI0 U3rndam 3TUX Tpyo.

CoctosiHue noHOC(hEPHl ONMpENesIeTCs H3Iy-
YeHHEM COJHIIA M MEHSETCS B TE€UEHHE CYTOK, I'0-
Ia U Tak Ha3piBaeMoro ll-ieTHero comHEYHOTO
uKiIa. B 3aBUCMMOCTH OT COCTOSIHUS HOHOC(EpHI
B CHJIBHON Mepe M3MCHSIOTCS U YCIOBHS Pacipo-
CTpaHEeHUs PaJIHOBOIH.

Jlis mpaBUIIBHON OpraHM3allid  PaJuOCBSI3U
HaJI0 OYCHb YMEJIO U TIATESIHLHO BHIOUPATh JITUHY
pabounx paguoBOJIH. DTO CTAJI0 BO3MOXKHBIM
TOJIBKO TIOCTIE OTKPBITHS crocoba HemocpencT-
BEHHOT'O HaOJIIOJICHUS 32 COCTOSHUEM H CTPOCHH-
eM noHocdepbl. 31ech IPUMEHSETCS TOT KE Me-
TOJI, KOTOPBII JIEKUT B OCHOBE COBPEMEHHOM pa-
JTUOJIOKAIINY, — METOJ PaJHOOT3BYKA WU Paauo-
sx0. [lo BpeMeHH myTelecTBUs paJuoCUTHAA JI0
noHocdepsl WM camoiéra U 00paTHO ONpenes-
eTCs paccTosHue 10 HuX. B ciydae moHocdepsl,
KpOME TOro, TOJy4aeTcs ICHHEWIee yKa3aHue,
OTpaXKaeTcs JIM B AAHHBI MOMEHT BOJIHA JAHHOU
JUTAHBI WA HET.

CpaBHeHHE HOHOC(EPHI C 3epKAJIOM HE TIPOU3-
BOJIBHO: OHO BBITEKAET M3 TOXJIECTBA IMPHUPOJIBI
PaAMOBOIIH U BOJIH CBETOBBIX, U3 DJIEKTPOMArHUT-
HOW Tpupojsl cBeTa. KoHewHO, pa3nmnyue B JUIH-
HaxX BOJH BJICUET 3a cO00H M KaYeCTBEHHBIC H3ME-
Henusi. Ho Bc€ xe pacrpocTpaHeHuEe pajuoBOJIH
HOPMHUPYETCSI 3aKOHAMU OITHKH, HaJIeKaIIuM
oOpa3oM 0000ImEHHBIMU. MoxeT OBITh Hanbolee
HaTJAOHO 3TO MPOSBISETCS HAa CaMBIX KOPOTKHX
W3 MPUMEHSEMBIX HBIHE BOJH, HA BOJHAX JJIWHOU
B HECKOJIBKO METPOB, JIEIIUMETPOB, CAHTUMETPOB,
O00BENMHSAEMBIX TI0 HAIIEMy CTaHAapTy OOIUM
Ha3BaHHWEM YIBTPAKOPOTKUX BOJH, B YacCTHU pac-
MPOCTPAaHEHUSI KOTOPHIX UMEHHO TPYAaMU COBET-
CKUX YYEHBIX Pa3pemieHO MHOTO MPHHIIAMTHAB-
HBIX, IIEPBOOYEPETHBIX BOTIPOCOB.

OpHako onTHKa Jajieko HE eAMHCTBEHHas 00-
NacTh (PU3UKH, TECHO CBSA3aHHAS C BOIPOCAMU pa-
TUOTEXHUKH. B paano, MoxkeT OBITh, MOJTHEE, YeM
B KaKOH-IMOO IPYyroil TEXHWYIECKON NUCIHILIAHE,
(M3MKa U TEXHUKA TBOPYECKH CIUBAIOTCS B OJHO
HEepa3aeaTuMoe TAPMOHUYHOE TIETI0C.

OTO0 maneKo He BHEIIHSAA W HE YCIOBHAsS CBA3b,
3TO — XU3HEHHOE YCIOBHE pa3BuThs. Panno —3Tto
CUHTE3 PAJAMOTEXHUKU U PATUODU3UKH.

I'pomanHoe 3HaYeHHWE MMEET B BOIMpOCax pa-
JIMO DJIEKTPOJIMHAMUKA. SIBJISSICH OCHOBOM TEOpUU
0e3uoHOCEepHOr0 PACTIPOCTPAHCHUS PATHOBOIIH
W aHTEHHBIX YCTPOHCTB, OHa mpuoOpena ocobo
00JBIIIOE 3HAYEHHE B CBA3H C Pa3BUTHEM JHara-
30HA YIBTPAKOPOTKUX BOJIH U IMOJHSATHIX B CBS3U C
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3THM BOIIPOCOB 00 OCTPOHANPABICHHBIX AHTEH-
HaX, BOJHOBOJIAX, 00bEMHBIX PE30HATOPAX U MHO-
roM apyrom. M B 3T0i 001acTH Y COBETCKUX Y4E-
HBIX UMCIOTCS OOJIBIIINE TOCTHKEHUS.

Hayunas snexkTpoHmKa, BKIIOYasl CIOAa DIIEK-
TPOHHYIO ONTHKY, SBIISICTCS OCHOBHOU 0a30if pac-
4ETOB COBPEMCHHBIX DIIEKTPOHHBIX MPUOOPOB.
CoBeTcKue MOCTHXEHHS B OOJACTH MOCTPOSHUS
TakuX MPUOOPOB, B TOM HYHCJE W TpeAHA3HAUCH-
HBIX JJIS TeHEpaIlMi CBEPXBBICOKUX YacTOT, He-
Pa3pBIBHO CBSI3aHBI C TCOPETUICCKUMH PabOTaMHU.

['opaoCTBIO COBETCKOM pamnOPU3UKH SBIISICTCS
Teopus KoyieOaHWid, OTHATAs MIKOJION akaIeMu-
koB JI. 1. Mangensmtama u H. []. Ilananexkcu Ha
MPUHLIUITHAIBHYIO BBICOTY.

Tpetuii nepesoOMHBIE MOMEHT B UCTOPUU pa3-
BUTHS PAJIUO MBI TICPEKUBACM TEIEPh. ITO — BO3-
BpallleHUE Ha HOBOM 3JIEKTPOHHON OCHOBE K BOJI-
HaM TepBBIX paauonepenad llomoBa m K BoIHAM
emé ropasno 0osee KOPOTKUM, KOTOPBIE PaHbIIE
CIIY>KHJTU TOJIbKO YHMCTO HAYYHBIM IEJISM M Kaza-
JIUCH TIOTHOCTHIO HETIPUTOIHBIMHA IJII TEXHUKHU.

Jlnama3oH yIbTPaKOPOTKHX BOJH IO CBOUM
CBOMCTBaM U OCOOCHHOCTSIM PaTUKAIbHO OTIUYCH
OT Maa30HOB 0oJiee ATMHHBIX BOJIH.

Jler necsaTp Hazajg OAWH PagUOCIIEITUATUCT,
BOCIIUTAHHBI HAa TPUBBIYKAX [TMHHOBOJHOBBIX
JIMANa30HOB U BHepBble 03HakoMmuBIIHiics ¢ YKB,
BOCKJIMKHYJI IIPX 3TOM: «/]a BeZlb 3TO COBCEM H HE
panuol».

Ho YKB —3T10, KOHEUHO, paauo, HO paauo HO-
BO€, BEIHYXIAOIIIEe JIOMATh CTapble MPUBBIYKH.

Juanazon YKB neoOwmuaiino émok, nbo, Ha-
MPUMeEP, TOJBKO B TPOMEKYTKE MEXK]Ty BOJTHAMU B
100wu 111 cm MOXHO Pa3MECTUTh CTOJIBKO K€ HE
MEIIAIONIUX APYT APYTY paanorene)OHHBIX CTaH-
UMM, CKOJIBKO MX BO BCEM JMAana3oHe KOPOTKHUX
BOJIH C ITTUHHBIMH Ha TpUjaqy.

N3-3a Takoil OTpOMHOM EMKOCTH PajuOCTaH-
LMY 37I€Ch MOXHO pacrojaratb ropa3io mpocTop-
Hee, 4TO MaéT BO3MOXKHOCTh OJiarojapsi mpuMeHe-
HUIO TaK Ha3blBAEMOHW YAaCTOTHOM MOAYISLUU
obecrieunTh CBOOOMY OT MOMEX, HE JOCTHRKUMYIO
Ha OoJiee ITMHHOBOJHOBBIX auamnazoHax. Ha YKB
Ha OJHOM €IVHCTBEHHOM BOJIHE C IOMOILBIO CO-
OTBETCTBYIOIIMX YCTPONCTB MOXXHO II€pelaBaTh
OJTHOBPEMEHHO JICCATKUA M JaKe COTHU Tele(OH-
HBIX Pa3rOBOPOB.

Ho s10 BCE mokymaeTcs 1eHoi, KoTopasi ¢ To4-
KM 3pCHUS JJTMHHOBOJIHOBOW DPaJMOTEXHHUKH Ka-
xeTcst HenoMepHoil. Ilpexne Bcero YKB, kpome
TOJIBKO CaMbIX JJUHHBIX U3 HUAX, TPUHIUIHAIBEHO
HE MOTYT JaJieKO PaclpOCTPAHATHCS U B JTyUIIEM
cilydae JAIbHOCTh HMX Tiepefad pasa B J[Ba-TPU
MPEBOCXOIUT NaJbHOCTh TOPU30HTA; HOPMAJIBHO
K€ OHA OTPAaHWYMBAETCS TOPU3OHTOM. Takmm 00-
pas3oM, B obmactu YKB XepTBYIOT TaKUM CBOKNCT-



BOM DPajauo, KOTOPOE BCEr/a CUUTAJIOCh LEHHEH-
muM. OJTHAKO Ha MEPEKUBAEMOM dTare 3TO CBOM-
CTBO M3 HEJIOCTaTKa MpeBpallacTCs B JTOCTOMHCT-
BO, MO0 OHO cracaeT OT B3aHMHBIX MOMEX Ja)Ke
CPaBHHUTENHHO HEMAJIEKO PACIMOJOKEHHBIX CTaH-
Ui 1 00ecTieunBaeT N3BECTHYIO CEKPETHOCTD TIe-
penauu.

Ho nnsa YKB, He 3amyMbIBasich, ®KEpPTBYIOT U
BTOPBIM IIEHHEHIIIMM CBOWCTBOM pajuo — CBOOO-
JIOW OT Ha3eMHBIX JIMHEHHBIX COOpy)XeHui. [leil-
CTBUTEIILHO, BCE OOJBIIE BXOAT B )KM3HD TaK Ha-
3pIBa€Mble peTpaHcisiiiuonHsie YKB nuHuu, co-
CTOSIINE U3 IENIOH IIeTH BRICOKUX OarlleH, Kaxas
U3 KOTOPBIX Hec€T Ha cebe aBTOMAaTHYECKYIO
npuémo-tiepeaaroyo cranuuio. Ilo sToil uenu
CUTHAJI UAET, KaK TI0 CTAPWHHON ceMadopHOU JH-
HUU — OT OJHOM W3 MPOMEXKYTOUHBIX CTAaHIUU K
ciaenyromied U T. A. Ho 3TOT curHan, KOHEYHO,
UAET CO CKOPOCTHIO PagUOIIEPEIadH.

B auanazone YKB ctpoitHO pa3zBuBaroTcs Ta-
KHE CBOWCTBA M BO3MOXKHOCTH, KOTOpPbIE Ha Apy-
TUX JMana3oHaxX OCYIIECTBIAIOTCA TOJBKO dYac-
tnuHo. Hampumep, 31ech MBI mojaydaeM MOJHYIO
BO3MOXHOCTh M3JIy4aThb PaAUOBOJHBI B HY>KHOM
HaM HampaBICHWU. DTHUM MBI MPEXKIE BCETO MO-
KEM KOJIOCCAIbHO 3KOHOMHUTH MOITHOCTH M pabo-
TaTb HA TAKUX JUHUSX C MOIIHOCTSIMHU, KOTOPBIC
MOKa3aanch Obl Ha JAPYTHX JUAaNa30HaX CMEXO-
TBOpHBIMH. Ho, TiaBHOE, MBI 3THM THOJy4daeMm
MIPEKPACHOE CPEACTBO ISl PaAUOHABUTALMOHHBIX
Y paJMOJIOKAIIMOHHBIX LIETeH.

TakoBBI OCHOBHBIE 3TAlbl PA3BUTHS PATHUOTEX-
HUKH 32 TMATHAECAT C JTUIIHUM JIET €€ NCTOPHH.

Ha Bcex sTamax 3Toit OnecTseit uicTopuu U BO
Bcex 0e3 WCKIIIOYEHHUs pa3feniaX paguoTEeXHUKH
COBETCKHE HWH)XEHEPHl W yU€HBbIC Jalld BEHyIIHe,
IyOOKO  OPUTHHAIIBHBIC  AKCIEPUMEHTAILHO-
TEOPETUYECKHE HCCIIEAOBaHUs, CIENaIl 3aMeya-
TeJIbHBIE OTKPBITHS W M300peTeHus], CO3/Aaly WH-
KEHEPHBIE COOPYXEHMSI, MPEBOCXOIAIINE 3apy-
OC)KHBIC.

Baxusie, Bemymue wccienoBaHus, U300peTe-
HUS ¥ UX TPUMEHEHHs OCYIIECTBIEHBI B 00JacTh
reHepaluu U npuéma, U3NydeHUs U pacrpocTpa-
HEHUS PaJFOBOJIH BCEX JUAMa30HOB.

Kpynnaeiimue mocTHXeHUS W W300pETCHUS
CeJaHbl HAIIUMU YYEHBIMU U CIICHIMATIMCTAMU BO
BCEX OOJIACTSIX MPUMEHEHHS PagHOMETOIO0B — OT
OBICTpOIEHCTBYIONIEH paauoTeerpadun 10 Teme-
BHUJICHUSA, OT METOJAOB 3aKaJK{ CTaIU U APYTUX
TEXHOJIOTHUECKUX TPUIOXKEHUM 1O paauoyioKa-
LMY ¥ PaIHOHABUTAIINH.

B 3THx o0macTax cOBETCKHE paanOCIelnHaH-
CTBI JaJI OCHOBHBIE, BeAylLIHE, HEOOXOAUMBIC TS
pa3BUTUSL pajvo pabOThI, OTKPBITHS, HU300peTe-
HUS, ONEpeXKarone 3apyOekHbIe B Ps/ie BaXKHBIX
MOMEHTOB.

208

MHOrOo 3aciyr B pPa3BHUTHU OTEYECTBECHHOTO
paguo MMEIOT COBETCKHE PagHOIOOWUTENH, OKa-
3BIBAIOIIUE OOJBIINYI0 TOMOINL B BEITIOJHCHUU
BaOXKHEWINEH 3aJayd, MOCTABICHHOW MapTHEH u
MIPaBUTEITHCTBOM, CIIONTHOW paanoduKaIuu
COBETCKOM CTpaHbI.

Ho panuo B Hamieil ctpaHa sIBIsIeTCS HE TOJIBKO
MOTYYHM CPEICTBOM aruTaIliy, MpOINaraHabl U
MPOCBEIICHHS, HE TOJBKO YHHUBEpCaJbHOU (op-
Moi#1 cBsi3u. OHO CTaJI0 U CBOEOOPa3HBIM pabounM
WHCTPYMEHTOM B CaMbIX Pa3lIMYHBIX OO0JIACTIX
COIMAJIUCTUYIECKOTO OOIIECTBEHHOTO TPOW3BOJ-
CTBa.

Panuo mmpoko npuMeHseTcs: B COLMATUCTHYC-
CKOM MpOMBINIUIEHHOCTH. bonbIoe pacnpocTpa-
HEHHE OHO TOJYYWIO B CEIHCKOXO3SHCTBEHHOM
MIPOU3BOJACTBE, TJI€ PaaUO CTalIO0 HE3aMEHUMBIM
CPEICTBOM CBSI3M, OPTAaHHU3AINHM W YIPABICHUS B

pabote TPAKTOPHBIX Opuran.
== __;—, - i
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Paawvo ctano He3aMeHUMbIM cpep,CTBOM
CBAI3M, OpraHM3auum 1 ynpasneHus
B paboTe TpaKkTopHLIX Bpurag,.

[IIupokoe mpUMEHEHHWE HALIO OHO Ha BCEX
BHJaX COBETCKOTO TPAaHCIOpPTa KaK B KadecTBe
HaAEKHOW (OPMBI CBSI3U, TaK U B KAYECTBE OPY-
I¥sl pyKOBOJCTBA U MIPOU3BOJICTBEHHOI'O KOHTPO-
7s1. C KaXIIBIM TOJIOM paano BcE TITyOke, BCE IIH-
pe TPOHHWKAET B HOBBIE OTPACIM HAPOJHOTO XO-
3siictBa CCCP.

OTOMY pPa3BUTHIO COBETCKOT'O PaJi0 B BEITHYa-
Hmel mMepe crocoOCcTByeT 3a060Ta MapTUU U TIpa-
BUTEJIBCTBA O KaJpax, O HAyKEe W O JIIOJIX HAYKH.
Bricme paanorexHnueckue ydeOHBbIE 3aBEICHUS
n Kadeapsl paguoTEeXHUKHA Najdl CTpaHe MHOTO-
YHCIeHHBbIE OTpAABl panuocrenuanictoB. Cra-
JIMHCKUE TIPEMUU SBUIUCH BBICOKOU MPaBUTEIIBCT-
BEHHOI HarpaJiod U OLEHKON TpyJla MHOTHX CO-
BETCKHX pAaJWCTOB, BJOXHOBJISS WX Ha HOBBIE
TIOIOTBOPHBIE CCIEIOBAaHMS U H300pETCHUSI.

JlocTrKeHns: COBETCKOW HayYyHOW MBICIH — Ha-
TJIATHBIA TI0OKa3aTelh HEWCUYEepIIaeMBIX TBOpUe-
CKMX BO3MOKHOCTEH, KOTOPBIE OTKPBITHI TMEpex
COBETCKHMH CIICIIHATUCTAMHU B 00JIACTH PaJIHO.



Ycnexu u 3agaun
COBETCKOTO pam/Io1

B mameli ctpane — Ha poaWHE paawo — Omaro-
Japs HEyCTaHHBIM 3a00TaM TMApTHH U MPABUTEIH-
CTBa CO3JAaHbI BCE YCIOBUS LIS TOrO, YTOOBI TEM-
bl Pa3BUTHA PagUO(U3HUKK, PATUOTECXHUKH H
JNIEKTPOHHUKH BO BCEX MX Pa3HOBUIHOCTSX HEIIpe-
pBIBHO pocnu. Panyo B Hamie# cTpaHe mpeBpaTu-
JIOCh B MOTYYHUH JABUTaTeNlb KyJabTypbl. OHO mpoy-
HO BOIUIO B TOBCETHEBHBIH OBIT TPYASIIUXCA,
MONyYMJIO IIHpoYaiiliee MpUMEHEHHe B OO0Jb-
LIMHCTBE OTpPAcCJIell HAPOJHOTO XO35HCTBA, HAYKU
Y TEXHUKU.

CoBeTcKO€ paguoOBeIIaHHe CTalo IeHCTBEH-
HBIM OpYXHEM B O0pr0Oe 3a NpOBEJCHUE B JKU3HB
MOJIMTUKU TAPTHH U TPABUTEILCTBA, HANPABIICH-
HOW Ha MaKCHMaJbHOE YAOBJIETBOPEHHE MaTepH-
QIBHBIX W KYJIBTYPHBIX MOTPEOHOCTEW Hapona u
JaJIbHENIIee YKpeIIeHne MorymiecTsa Hameil Po-
TTUHBI.

Pagno cmyxuT y Hac Aenmy MOBBIMIEHUS KYJb-
TypBl HapOJa, €r0 MOJUTUYECKOTO MPOCBEIICHHS,
0opr0Oe 3a MUP BO BCEM MHPE.

PAJIMOCBA3b. OrpoMHas TpOTSKEHHOCTD
TeppuTOopuM Hamiei PonuHbl TpeOyeT HempephIB-
HOT'O COBEPLICHCTBOBAHUS PaIUOCB3EH.

MarucTtpanbHble paguoCBs3u COeNUHAI0T Mo-
CKBY CO CTOJIMLIAMH COIO3HBIX PECIYOJHUK U KpYII-
HBIMH O0JIACTHBIMU IIEHTPAMH, a TAKKE 3TH KPYTI-
HBIE TICHTPHI MEXTy cobOoi. Ob6iacTHBIC paawo-
CBSI3M COEOUHSIOT OOJACTHBIE LEHTPHI C paioH-
HeIMU. Takue ceTu CBA3M CTPOST B 00JACTAX C
0oibpIMMU TeppuTOpusMU. HU30BBIE CBS3HM B TEX
K€ YCIOBHAX COEIUHSIOT pallOHHBIE IIEHTPHI C Ha-
CCJIEHHBIMU ITyHKTAMU.

B nanHOE Bpemst ais paiuoOCBsI3U MIPUMEHSIOT-
Cs TJIaBHBIM 00pa3oM KOPOTKHE BOJIHBEI M paboTa
Ha OONBIIMHCTBE JHHUW CBSI3U OCYIIECTBISIETCA
tenerpadoM. HuzoBas paanocBsi3b JOBOJIBHO IIH-
pPOKO HCIoNB3yeT pabory tenedoHom. B Omu-
JKaiflliee BpeMsl JIOJDKHA IOJYy4YUTh JalibHeliee
pasButue (otoTenerpadHas pagHoCBs3b MEXKAY
KPYITHBIMH [IEHTPAMHU CTPaHBI.

Bce maructpanbabie pagmocBssu COBETCKOTO
Coro3za o0opyaoBaHBI celdac OyKBOIICUATAFOIIH-
MU anmapaTami.

OCHOBHBIMH 3a7ja4aMH Ha OJrpKaifiee BpeMs
SIBJISIIOTCSL TaJIbHEHIIIee YBEIMUEHUE MPOTIKEHHO-
CTH Y TIOBBILICHUE YCTOMYMBOCTH PabOTHI paguo-
TeaerpadHbIX, paguoTene@OHHBIX U (OoTOTENe-
rpadHBIX MarucTpabHBIX CBSI3CH.

XIX  cwe3ng KommyHuctuueckoit maptum
Coserckoro Coro3za B AMPEKTHUBaX MO MATOMY
MATWICTHEMY IUTaHY YKas3al Ha HEeoOXOIWMOCTh

1
Ilo Pa3HbIM UCTOYHHUKAM.
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pa3BepHYTh pabOTHI MO BHEIPEHUIO PaguOpereii-
HOH CBsI3U. DTO TIaBHAS 3a7ada B 00J1acTH paavo-
CBSI3U.

Jlunus paguopeneiiHOW CBsI3U MPEACTABISIET
co00l MemouKy MPUEMO-TICPEIAIOITINX CTAHITHIH,
paboTaromux B JUaa3oHe CAHTUMETPOBBIX HIIH
JIEIIMMETPOBBIX BOJIH M PACIONIOKCHHBIX Ha pac-
crostausax 60—70xm apyr ot apyra. CUrHaibl, mo-
CJIaHHbIE Y3KMM ITyYKOM OJ[HOM CTaHIMEeW, Ipu-
HUMAIOTCS HAa JPYTOM U MOIYJTUPYIOT 3/IeCh Mepe-
JaTYNK, MITYYAONUHA WX B HAIpPaBICHUM Cle-
JIYIOILIETO MyHKTa, KOTOPbIN Mepenaér ux BO BTO-
pO€ 3BEHO 3TOM IEMOYKH H T. J. JI0 MyHKTa Ha3Ha-
YCHMS.

[To xaxmo¥t TUHUYM paaroOpeNIeHHON cBsI3u Oa-
rogaps MPUMEHEHUI0 Ha HUX BeChbMa BBICOKHX
4acTOT MOXKHO BECTH OJHOBPEMEHHO OOJBIIOe
qUCII0 Tene(OHHBIX, TenerpadHbIX U (oroTese-
rpadHBIX Tepeiad, a TakkKe MepeaBaTh TeJIeBU-
JICHHE.

PasButne »TOro BHAa CBsA3M OyJeT 0O3HAYATH
MOJIMHHBIN TIEPEBOPOT B OOJIACTH MEXAYTOPOA-
HOW CBsI3W, MMEHIOIIEH 0Cc000 Ba)KHOC 3HAYCHHC
JUTS Hatlled CTpaHbI ¢ e€ HeoOBATHRIMU MTPOCTOPA-
Mu. Takue CBSI3M CMOTYT MOJHOCTBIO yIOBIIETBO-
PUTH MOTPEOHOCTH IMIMPOKUX CIOEB HACEICHHUS U
HapOHOTO XO3HCTBA.

PAZIMOBEIIAHUE. HenpepsiBHOE coBep-
IIIEHCTBOBAHNE BCEX TEXHUUECKUX CPEJICTB COBET-
CKOTO DPaJIMOBEIIAHUS SBISICTCA OJHOW W3 3a7ad
OOJIBIION apMUU PaJUOCTICIIUAIMCTOB, PadOTaro-
IIUX B TIPOMBIIINIEHHOCTH M Ha DKCIUTyaTaIluH.

B mupextuBax XIX cpe3ga KommyHuctude-
ckoit maptun Cosetrckoro Coro3a Mo MSATOMY Iisi-
TUJIETHEMY IUIAHY CIIEIMAIFHO YKa3aHO Ha HEeoO-
XOJUMOCTh JTabHEHUIIET0 3HAUYMUTEIEHOTO YBEIH-
YCHHMSI MOIIHOCTH PaJHOBEIIATEIBHBIX CTaHITHIMA.
OT0 00S3bIBACT COBETCKUX YYEHBIX U PaJUOCIIC-
[IMAMCTOB HETPEPHIBHO paboTaTh HajJ AalbHEH-
UM YJIYYIICHHEM KadecTBa pa0OThI ATHUX CTaH-
U, yBEIIMYCHHEM WX MOIIHOCTH W K. IL 1., a
TaK)Ke HaJ| yIydlIeHHEeM CTa0MIbHOCTH MX 4acTo-
THI U T. TI.

[TpOoMBINIIEHHOCTRIO pa3paboTaHbl HOBBIE Pa-
JMOBeIaTeIbHbIE TIepeaTyiKi. B HUX mpuMeHe-
Ha HOBasl CEpHisl DIIEKTPOHHBIX JIAMII C MMUTaHHEM
KaTo/J0B NEpEeMEHHBIM TOKOM. CrenuanbHbIe TH-
paTpOHHBIE BBIMIPSIMUTENH, IUIABHO MOJHUMAIO-
IIFe HalpsDKeHHE Ha aHoNaxX JIaMIl, ITO3BOJISIOT
YBEJIIMYUTH CPOK CITY>KOBI JIaMIT. ABTOMATEHI, 3aMe-
HSIONIUE TUIABKUE TIPEOXPAHUTENIN, YMEHBIIAOT
TepeprIBEl B paboTre cranmmii. Bc€ 310 cHmKaer
CTOMMOCTD AKCIUTyaTallly epeqaTIuKoB.

B mHactosmee Bpemsi AOCTUTHYTHI OOJbIIHC
ycnexu B crabunmsanuu dactothl. Co3laHbl HO-
BbIe BO3OYJUTENH JUIS BCEX DPajMOBEINATEIbHBIX
JTMAITa30HOB, KOTOPBIE OO0ECICYMBAIOT CTAOMIIb-



HOCTb YacTOTHI, NMPEBOCXOISIIYI0 MEXKIyHAPOA-
HbIE HOpPMBI. PaspabotaH HOBBIA TIpHOOP, MMO3BO-
JIAIOUMN U3MEPATh HEIMHEHWHBIE HMCKAKEHUS BO
BpeMs Iepeaayn.

CoBeTcKo€ paanoBeNIaHle pacloiaraeT BhICO-
KOKAa4eCTBEHHBIMH PaJUOBEIIATEIFHBIMU TIE€pe-
JaT4ruKaMy, MHKpO(OHAaMH, YCHIUTEIBHBIM 000-
pynoBanueM. B xadecTBe KaHAIOB Ui Tepenadu
paAroBeNIaTeNbHBIX IPOTPAMM U3 OHOTO TOpojJa
B IPYroil HCMOJB3YIOTCS SKpaHUPOBAaHHbBIE U (aH-
TOMHBIE LTI MEXIYTOPOJHBIX KaOEIbHBIX TUHUN
CBSI3M, a TaK)K€ CIIBOCHHBIE KaHAJIbl BBICOKOYAC-
TOTHBIX CHCTEM YIUIOTHEHHSA BO3AYLIHBIX M Ka-
OenbHBIX JINHUNA CBs3U. CHCTeMa MEKAyropoJHO-
TO BEIIaHUS IMO3BOJISET AOBOAWUTH N0 PalOHHBIX
[IEHTPOB C XOPOIIUM KauyeCTBOM MPOTPAMMBI IEH-
TPaJIbHOTO U MECTHOI'O BEIIaHUS.

Bonpmne mepcrieKTHBBI B JIeNie Pa3BUTHS BBI-
COKOKAQ4eCTBEHHOT'O MHOTOIPOTPAMMHOTO PaHo-
BEILIAHUA JJI1 KPYMHEUIIUX KyJIbTYPHBIX U TPO-
MBIIIJIEHHBIX LIEHTPOB OKa3bIBa€T NPUMEHEHHE
YIBTPAKOPOTKHUX BOJH.

B cootBerctBuM ¢ mupektuBamu XIX cbe3na
Kommynuctunueckoi nmaprun Coserckoro Coroza
HEOOXOAMMO BCEMEPHO paCIIUPATH pPabOTHI 10
BHEJ[PEHHUIO YIBTPAKOPOTKOBOIHOBOTO PaInoOBe-
LIaHKs, KOTOPOE MO3BOJISAET MOIYYUTh 3HAUNUTENb-
HO JIy4llleeé KadecTBO BOCIPOU3BEJICHUS IpO-
rpaMM MPH MEHBIIEM BIWSHUN WHAYCTPHAIBHBIX
MTOMEX.

HeyxnonHO pacTér U3 rojga B ros ceTh paauo-
NPUEMHBIX YCTPOUCTB. MHOTO BHHUMAHUS yAEJs-
€TC KaYeCTBY PaJAUONPUEMHON anmapaTyphbl.

B 1951 rony Obin yTBepkKIOEH rOCyIapCTBEH-
HBIA CTaHJApPT Ha pajyoBellaTeNbHbIC MPUEMHH-
Ku. B CBf3M ¢ 3TUM B P BBIMYCKAaeMbIX IIPO-
MBIIIJIEHHOCTBI0 NPUEMHUKOB BHECEHBI YIydllle-
HusA. B wacTHOCTH, B HOBOM MOJAENHN KOJIXO3HOIO
npuéMHuKa «PojuHa» NPUMEHEHbl SKOHOMUYHbBIE
OJHOBOJIBTOBBIC MajoradaputHele Jamibl. [lo
CpaBHEHHIO CO cTapoil Monenbio («PoxnHa-47»)
MoTpebIeHNe MEKTPOIHEPTHH HA HAKAJl CHIDKEHO
B JIBa pa3a u cocraniset Bcero 0,56m.

Jns palloHOB, HE HMEIOIIMX 3JIEKTPOCETEH,
MPOJOIKAETCS BBIITYCK AKOHOMHYHOTO H TPOCTO-
ro mnpuéMHukKa <«lyma». 3TOT NIBYXJIAMITOBEII
npuéMHHK BecHT Bcero 1,7 ke, moTpebmser mo Ha-
kaiy 150mem u o anony 0,27 6m.

Pa3paboTan HOBBIM THII WCTOYHUKA ITHTAHHS
U1t mpuémHuKa «Poauna» —repmorenepatop. OH
BBIpa0aTHIBACT JICKTPOIHEPTHUIO, UCTIONbB3YS Tell-
710 OOBIYHON KEPOCHHOBOHM JIAMITBI HJIM KaKOTO-
U600 APYroro UCTOYHHKA TEIUIOBOM SHEPTHH.

OteuecTBEeHHAs! MPOMBIIIEHHOCTh BBITYCKaeT
paavonpuéMHUKN psiaa TunoB. Cpenu HUX MpH-
EMHHKH TiepBoro kiacca: «Mup», «Pura-10» u
«benmapycp», NPUEMHHUKM M PATUOIBI BTOPOTO
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knacca: «bantuka», «pam», «Pura-6», «VV-
663», baky», «PoauHa-52», MpUEMHUKH U pa-
JIMOJIBI TPEThero Kiacca: «Pekopm» W, HaKOHEIl,
JICMIEBBIC MACCOBBIC MPUEMHHUKHN U PATUOIBI YET-
BEpTOro kiacca: «MockBuu», «Kama» u 1ip.

OKOHOMWYHBIV, DaTapenHbi
paguonpuémHuk “Tyna”.

.
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TepmoreHepaTop BblpabaTbiBaeT 3MEKTPO-
3HEPruo, UCNonb3ysd Tenno obblYHON Kepo-
CVMHOBOW nammnbl UAn Kakoro-nubo apyroro
NCTOYHMKa Tenna. Ero aHeprnm goctaToyvHo
Ona nuTaHusa 6atapenHbiX paguonpuémHm-
koB “PoguHa”, “Uckpa” n gpyrux.




[locraHoBneHNE TapTHM U TPABUTEIHCTBA O
pacmupeHny MPOU3BOICTBA MPOMBIIUIEHHBIX TO-
BapoOB IIUPOKOTO MOTPEOJICHUS W YIIYYIICHUH HX
KauecTBa YCTaHABINBAET PE3KOC YBEIIMUCHHUE BhI-
nycka paguonpuéMuukoB. B 1954r. moimkHO
ObITh BhImyiieHo 2 861 000a B 1955r. 3 767 000
PaaMONPUEMHUKOB.

Jns panbpHENIero paciimpeHus Mpou3BoJICTBa
paAronpUEMHUKOB ¥ TIOBBIIMIEHUS WX KadecTBa
00JIBIIIOEC 3HAYCHUE UMEIOT Pa3pabOTKU pajHojie-
TajJel U3 HOBBIX MaTEpHaJOB, a TAKKE MEXaHU3a-
M ¥ aBTOMATH3aIHs TPOU3BOACTBA.

CylIlecTBEHHO pacIMpeHa HOMEHKJIaTypa Ke-
paMUYECKHUX paJrojeTaleii U MaTepualioB U II0-
BBIILIEHO HMX KadecTBO. IlyTéM mnpuMeHeHus Me-
TaJUIM30BaHHOW OyMmaru yJanoch 3HAYUTEIBHO
YIIYYIIUTh KA4€CTBO U YMEHBIIUTh B J[BA—YETHIPE
paza pasMepsl OYMaKHBIX KOHACHCATOPOB. OTH
HOBBIE KOH/IEHCATOPHI 00JIagaloT BEChMa IIEHHBIM
CBOWMCTBOM: OHHM CaMOBOCCTaHABJIMBAIOTCS IIOCIIE
npobos.

HoBrle HempoBOJIOYHBIE COMPOTHBIICHUS FIME-
10T 3HAYUTEIHHO 0OJIee BBICOKHE AJICKTPUYCCKHC
XapaKTePUCTUKA U B TISATh pa3 MEHBIIUH O0BEM,
YeM U3BECTHBIE YTIIEPOANUCTBIE COTIPOTHUBIICHHUS.

HayuHno-uccrnenoBarensckue pa3pabOTKH Ma-
TEPUAJIOB TIPUBEITH K CO3JaHUI0 HOBOTO THITA Mar-
HUTHBIX (heppOKEepaMUIECKIX MAaTEepPHalioB — (hep-
putoB. VcXomHBIMH MaTepHallaMy ISl W3TOTOB-
neHus GeppUTOB SBISIOTCS OKHCIBI JKeje3a, [UH-
Ka, HUKEJS U JPYTUX MaTepuaioB. B 3aBucumoctu
OT WCXOIHBIX MAaTepHajOB W TEXHOJOTUU H3rO-
TOBJICHUSI HadalbHasg MarHUTHAs TPOHHUIIAEMOCTb
(depputoB Moxer m3meHsTbes oT 10 mo 2 000.
VYaensHOE compoTHBIEHHE (PEPPUTOB B MUILTHO-
HBI pa3 Oonble, 9eM Y OOBIYHBIX MATKHAX MAarHuT-
HBIX MaTepHAJIOB.

[Mpumenenue GeppuTOB MO3BOJIAET MO-HOBOMY
pemarts 3aJaud KOHCTPYHPOBAHHS paroaniapa-
Typbl, OOJIEr4aeT CO3JaHHE BBICOKOYACTOTHBIX
MarHWTHBIX YCUJIMTEJCH, Pa3pabOTKy KOHCTPYK-
LKA TpaHCHOPMATOPOB IMPOMEKYTOYHOMN YaCTOTHI,
TpaHc(hOPMATOPOB U JAPOCCENEH I TEICBU3NOH-
HBIX U PaJMOBEIIATEIBHBIX MPUEMHUKOB, OJIOKOB
HAaCTPOWKH U T. 1I.

M3MeHenne MarHUTHON TPOHUIIAEMOCTH dep-
PUTHOTO CEpJICYHUKA IO/ BO3ICHCTBUEM IIOJISI 110~
CTOSIHHOTO MarHUTa JIAJI0 BO3MOXHOCThH pa3pado-
TaTh OJIOK HACTPOWKHU IUISI MAacCOBOTO JEHMIEBOTO
MPUEMHYKA, TIO3BOJSIONIMNA TIEPEKPBITh CPEIHE-
BOJIHOBBIA ¥ JJIMHHOBOJHOBBIA BEHIATEIHLHBIC
TUATIa30HbI 0€3 KaKuX-TH00 MEPEKITIOYCHUA B KO-
ne0aTebHBIX KOHTYpPaxX.

3HAUNTENIFHOC BHUMAHHE YHCISACTCS BHEIpE-
HUIO «II€YaTHOr0» MOHTaxa. [IpuMeHenne Takoro
MOHTa)Ka SIBJISIETCS OJHHAM U3 DJIEMEHTOB Jajlb-
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HEWINEH aBTOMATU3AaLMM M3rOTOBICHUS PaaMo-
NPUEMHHUKOB.

3a mociemHue TOABI JJI YCHIJICHHUS CUTHAIOB
CTaJIi MPUMCHSTh MAarHUTHBIC YCHIUTENU. Takue
YCUIIUTENN MO CPAaBHEHHWIO C YCHWJIHTEISIMH, CO-
JepKaIlMHU 3JIeKTPOHHBIE JIAMIIBI, OoJiee Mpod-
HBI, KOHCTPYKTHBHO OoJiee MpOCTHl M Ooyiee Ha-
n&XHBI B OKCIDTyaTanuu. K ToMy ke oHH cImoco0-
HBl BBIIEP)KMBATh OOIBIIHE TEeperpy3Kkd, WX Xa-
pakTepucTuku Oonee ctabwibHb. Be€ 3TO M03BO-
JIIET TIPEAIOoNiaraTh, YTO MArHUTHBIC YCHIUTEIH
HalAyT IMHMPOKOE NMpPUMEHEHHEe BO MHOTHX YCT-
poiicTBax, B KOTOPBIX B HACTOSAIIEE BPEeMsl IpUMe-
HSIFOTCS DJIEKTPOBAKYYMHEIC IPUOOPHI.

[[Iupokue MepcreKTUBEl CYTUT TaKXKe MpUMe-
HEHHUE B pajuoarnaparype MOIYIMPOBOJTHUKOBBIX
puOopoB. [TomynpoBOAHUKOBEIE THOABI M TPUO-
IIbI, M3TOTOBJISIEMBIE M3 TEPMaHUs, KPEMHUS U PA-
Jla IPYTUX MOIYNPOBOIHUKOB, BO MHOTHX CIydYa-
SIX MOTYT 3aMEHUTbH 3JICKTPOBAKYYMHBIC TPHOOPHI.
OTO MO3BOJUT YMEHBIIUTh pa3Mephbl NMPUEMHUKA,
MOBBICUTH €r0 HaI&KHOCTh B paboTe, yBEIUIHUTH
CPOK CIIy’)KOBI W COKPATHTh PAcXoj] SHEPTUH Ha
MUTaHKE.

C BOmpOCOM 0 KavyecTBE PaAHOBEIIAHNS TECHO
cBs3aHa Ooprba ¢ MPOMBITUICHHBIMU ITOMEXaMH.
B HacTosIee BpeMsi MpUMEHEHHE PAUOTEXHAYC-
CKMX METOJIOB BO BCEX OTpaciisix HapOJHOTO XO-
3s7ICTBA, B HAYKE M TEXHHKE NMPHUHSIIO TaKWe Mac-
mTalbl, 4TO IS O0CCIeYCHUS HOPMAIBHON 3KC-
TUTyaTallid CPEACTB PaTUOCBS3H, PaJAMOBEIIAHUS
U TelneBUACHHUS TpeOyeTcs MpOBEACHHE pAga Op-
TaHU3AIMOHHO-TEXHUYECKUX MEPOTIPUSITHA.

Paguocnenmanuctsl U pagnoitOOUTENH, pa-
TUOTEXHUYECKas TiedaTh JOJDKHBI IPUHATH CaMoe
AKTUBHOE yJYacTHe B KOHTPOJIE, BBISIBICHUH U Pa3-
paboTke 3PPEeKTUBHBIX METOAOB OOPHOBI ¢ TIOMe-
XaMH paguoInpuémMy, B pa3padoTKe MPOCTHIX U Ha-
NEXKHBIX MPUOOPOB IJIsT OOHAPYKEHUS W HU3MEpe-
HUS YPOBHS TTOMEX.

MMPOBOJHASA PAJJUODPUKAIIMA. Cocpe-
JIOTOYMB BHUMaHHNE Ha PEIICHUH 3a/1ad MacCOBOU
pamuoduKanuu ceia, pabOTHUKHU PaTHOIPOMEBIIII-
JICHHOCTH ¥ paarodUKallii 3aHSUIUCh B TMEPBYIO
ouepenpb pa3pabOTKON memeéBOi, 3KOHOMHYHOM
anmapaTypsl U MOJIBICKAaHHEM HCTOYHHUKOB IHUTA-
Hus s He€. C 1951roga Havyat BEITYCK HOBOTO
panuoy3na tuna KPY-10 ¢ BBIXOZHOH MOIIHO-
ctbio B 106m. B pa3paboTke ero yuTéH OIBIT IKC-
IUTyaTallid  YCWJIMTEIILHOW — ammapatypbl  THIIA
KPY-2.

KPY-10 mnpenHasHayeH IjIs YKPYIHEHHBIX
K0JIX030B. KOMIUIEKT €ro COCTOUT W3 NPUEMHO-
YCHIIUTEBHOTO YCTPOWCTBA M OTACILHOTO OJIOKa
nuTaHus. AnmapaTtypa OTIM4aeTcss OOJNBIION KO-
HOMHYHOCTHIO. [I71s 3TOTO y37a CrenuansHo pas-
pabortan BerpoanekTpoarperat (BD-2). 3apsaka



AKKyMYJISITOPOB y3JIa MOXKET TaK)Ke MPOU3BOAMTH-
Csl M OT OCBETUTENIBHOMN CETH.

Jis emgé HerNneKTPUPHUIIMPOBAHHBIX MECTHO-
CTell pa3paboTaH KOMIUICKT ammapaTypbl, KOTO-
PBI MOXKET MHUTATHCS W YNPABIATHCS JUCTAHIIU-
OHHO U3 palOHHOTO IIEHTpPa 10 TTPOBOJAM BHYTPH-
paifoHHO# U TeneOHHOI CeTH HA PAacCTOSIHUHU 1O
30-40xm. Ilepemaya nporpamMm IPOU3BOIUTCS
TOKaMH BBICOKOW YaCTOTEHI.

MHoOro BHUMaHUS YIS PaOOTHHKYU Pagnio-
(UKauu Pa3BUTHIO TOJ3EMHON KaOelnbHOU CEeTH,
3aMEHAIONIEH BO3IYIIHBIE JHHUU. 3/1ECh MpUMe-
HSIETCS KaOelb ¢ XJIOPBUHUIOBOW U30JISIIIACH.

PaGoTtHukaM pagrouKanuy yaaloch HaWTH
METO/TbI, TIO3BOJIAIONINE CTPOWUTH TaKkWe Kabemb-
Hble MHMK 1auHoM 10 50xm. s MexaHu3aruu
paboT mo mpokiagKe dTHX Kabeneil paspaboTaHO
HECKOJIbKO THIIOB KaOeNeyKIaAunKOB W CIEIH-
ANBHBIX KJIEIIEH s CpaliMBaHus KaOes.

B kpynHbIX ropomax BHeIpsieTCs ammaparypa
MPOBOJHOTO BellaHusi, oOecreunBaromias Oonee
BBICOKOE KaudecTBO mepefadu. OpraHM3oBaH BHI-
MyCK MPUOOPOB  JAMCTAHIIMOHHO-YITPABIISIEMbIX
MOJICTAHIMIA CUCTEMBI TPOBOJHOTO BCIIaHHUS.
Pazpaborana ycTaHOBKa MHOTOIPOTPAMMHOIO
BEIIaHMS 10 TPAHCISIIHOHHBIM CETSIM.

TEJIEBUAEHUE. HupexktuBamu XIX cbe3na
MapTUX OTPEACNICHO NallbHEHIee pa3BUTHE Teje-
BUJICHUS B HAIlIEH CTpaHe.

B 1953r. B CCCP pabotano Tpu TeneBU3NOH-
HBIX LeHTpa — MockoBckuii, JICHUHrpaacKuid u
Kuepckuii. B psae ropomoB yxe pa3BEPHYTO
CTPOHUTENBCTBO TEJIEBU3UOHHBIX IEHTPOB, KOTO-
peie B Onmkaiiliiee BpeMsi BCTYHIST B JKCIUTyaTa-
IHIO.

OTtedecTBEeHHAs! MMPOMBIIUICHHOCTh pa3paboTa-
JIa THITOBBIC TIEPEIaTUYNKN H300PKEHUS U 3BYKO-
BOTO CONPOBOXKACHUS ISl TEJICBU3UOHHBIX LICH-
TPOB.

Bonpuioll onpIT M0 BHECTYIUHHBIM TEJICBU3U-
OHHBIM TIE€peaayaM U3 TeaTpoB, CO CTAAHOHOB U C
IJIOIIAJCH, HAKOIUICHHbII MOCKOBCKMM TEJIEBU-
3MOHHBIM LIEHTPOM, TIOJICKa3aJ IeJIeco00pa3HOCTh
COOPY)KCHHS  TIOCTOSHHBIX  TPAHCISIUOHHBIX
MMyHKTOB [JISi OJHOBPEMEHHOTO OOCITYKMBaHUSA
LIeJION TPYyNNbl 3pENUIIHbIX TpeanpusaTuid. Takue
MTOCTOSTHHBIC TPAHCIISAIMOHHBIC MYHKTHI MTO3BOJIAT
MOBBICUTh Ka4eCTBO U HAAEKHOCTh JIEHCTBHS HC-
MOJIL3YyEeMOM anmapaTyphbl.

B 1951roxy 3akoHueHa pa3paboTKa THIIOBOTO
KOMITAKTHOTO, HECJOKHOTO B MOHTa)Ke, PKOHO-
MHUYHOTO B JKCIUTyaTallil TEJIEBU3MOHHOTO IICH-
Tpa, MpeAHa3HauYeHHOTO ISl YCTAaHOBKH B CTOJH-
1IaX COIO3HBIX PECHYOJIMK U KPYITHBIX OOJACTHBIX
nenTpax. O0opyIOBaHUE 3TOTO THUIIOBOTO IIEHTpPA
MTO3BOJISIET IPOBOINTH KaK CTyIUHHBIC, TAK U BHE-
CTYIUIHEIC TTepeIadH.
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YcnemHo TMpouutd OMBITHBIE paboThl 1O
TPAHCISIUN TEJIEBU3HUOHHBIX MPOTPaMM IO MEX-
JOYTOPOIHBIM KaOesiM.

B Oyaymem B KaXIOM HAacelEHHOM ITyHKTE,
yepe3 KOTOPBIM MPOMAYyT TaKue MarucTpaiu U T1e
OyAyT HaXOAWTHCSA YCHIWTENbHBIE ITyHKTHI, MOX-
HO OyZIeT OpraHM30BaTh PETPAHCILLMIO TEJICBH-
3MOHHBIX TTepenad.

B Ommxaiiiiee BpeMsi TOJDKHBI HadaTbCs JKC-
MEpUMEHTANbHBIE TIepeayl [BETHOTO TEJIEBUIC-
Hus. Hapsny ¢ »TuM mepen HaluMH YY9EHBIMH
CTOUT TaKXe 3ajJadya OKOHYWTH Pa3pabOTKy dKC-
TUTyaTalliOHHON CHUCTEMBI OOBEMHOIO TeNEBUAC-
HUSL.

Baxxnoe 3HaueHwe st pa3BUTHS TEJIEBUACHUS
MOTYT HMETh TEJIEBU3NOHHBIE TPAHCISIIMOHHBIC
y31bl. B aTOM ciydae npuémHoe ycTpoiicTBo abo-
HEHTa 3HAYMTENIbHO YIPOIIAETCS U YJCIIeBISAeT-
csa. Kak mokazanmn 3KCIIEpHMEHTHI, TEJIEBU3NOH-
HBIH TPAHCISIIMOHHBIA Y3€1 MOXET OOECIEeYHTh
npuém n300pakeHus: Ooiiee BBHICOKOTO KayecTsa,
geM OOBIYHBIA WHAWNBUAYyaIbHBIA TeElIeBU30p. B
1953r. B ogHOM 13 10MOB MOCKBBEI 000pyAOBaH
OTIBITHBIA TEeNEBU3MOHHBIN y3en Ha 50 aGoHEHT-
CKHX TOYEK.

[lapTua ¥ TPaBUTENHCTBO YACNSAIOT OOJNBIIOE
BHUMAaHHUE YBEJIUYEHHIO BBITyCcKa TEIEBU30pOB. B
1954r. pgomxuo OBITH BeImymeHo 325 000, B
1955r. 760 000reneBH30pOB.

Bonbioe BHUMaHWE yaensieTcs MOBBILICHUIO
KauecTBa BBITYCKACMBIX M pa3padaThIBA€MBIX HO-
BBIX TEJIEBU3MOHHBIX MPUEMHUKOB.

BrimyckaBmmecst 1o CUX TIOp TEJIEBH30PHI CO3-
JAl0T 3HAYMUTENIbHBIE TOMEXH PaJnOBELIaTeIbHO-
My npuémy. IlyTéM HECIOXKHBIX MEpPONPHUATUN
(PKpaHMpOBaHHE CTEHOK SIIHUKA, OTACIBHBIX IIe-
neit npuéMHUKa, yCTaHOBKA (DMIIBTPOB B IETH TTH-
TaHWs) TaKUE TMOMEXH YHAJIOCh CHU3UTH Oojee
9YeM B JIECSTH pas.

B cBs3u ¢ OonmplinM pa3MaxoM KHITUITHOTO
CTPOUTENBCTBA, B YACTHOCTU CTPOUTEIHCTBA BBI-
COTHBIX JIOMOB, BCTaJl BOMPOC O KOJUIEKTHBHBIX
TEJEeBU3UOHHBIX AHTEHHAaX W KOMOWHUPOBAaHHBIX
AQHTCHHAX I TpuéMa TEJNCBHICHUS U PagrOBe-
IIaHASA.

Pa3paboTaHo KOJIJIEKTUBHOE AHTEHHOE YCT-
porictBo st oOciykuBanusi 200 TeneBU30pOB.
OTO — aHTEHHa, COCTOsIas W3 COOCTBEHHO aH-
TEHHBI, YCUJINTEIHFHOTO YCTPOWCTBA W paclipeie-
JIUTEIHHOU CETH.

UzrotoBien Taxkke oOpasen KOJUIEKTUBHON
AQHTCHHBI 03 yCWIINTENs, HE TpeOyromen creru-
anpHOTO OOCTyXkmBaHusI. K HEl MOXHO TOAKITIO-
YUTH A0 CTa TEJIEBU30pOB Oe3 ycunutens. Mcmbl-
TaHUsT 3TOW aHTEHHBI IOKAa3ald BO3MOXHOCTb
npuMeHeHus: e€ Ha pacctostausax 1o 10xm ot Te-
JIEBU3MOHHOTO LIEHTPA.



[NPUMEHEHUE PAJIUOMETOAOB U
OJIEKTPOHUKMU. Comerckuii Hapoa MOI PyKO-
BOACTBOM KOMMYHHCTHYECKON MapTUU OCYILECT-
BIISIET BEJIWYCCTBEHHYI0 MHUPHYIO MPOrpaMMmy
CTPOHUTENBCTBA KOMMYHHCTHYECKOTO OOIIecTBa.
Bo Bcex oTpaciisix HapOJHOTO XO3siCTBa Halleu
Ponunel B HapacTaroniemM TemIe BHEIPSIOTCS HO-
BbIE BBICOKONIPOU3BOJUTEIbHBIE MEXaHU3MBI U
000pyIOBaHUE; MIUPOKOE BHEAPEHUE TOIYIHIN
HOBBIC BBICOKOIIPOM3BOAUTEIBHBIE METOIBI Opra-
HU3alUU TPYJa.

OcBocHHE HOBOW TEXHHKH, IOBBHIIICHHE d(-
(hDeKTUBHOCTH WCTONB30BaHUS OOOPYIOBAaHUS U
MEXaHU3MOB, CHHXKCHUE HOPM pacxoja AJIEKTPO-
SHEpPTUH, TOIUIUBA, JCQUIUTHBIX MAaTepHajoB,
YCOBEPIIIEHCTBOBAHUE H3MEPUTENBHON TEXHUKH,
YACUICBICHUE CTPOUTENBCTBA, ITUPOKOE U CMEI0E
BHEJ[pEHHE HOBBIX MAaTEPHaJIOB, HOBBIX TEXHOJIO-
THYECKHUX MPOIECCOB, aBTOMATH3AIHA TPYIOEM-
KUX TPOLIECCOB MMEIOT KpyIHEHIIee HapOIHOXO-
3SCTBEHHOE 3HAUCHHUE.

PagmorexHuka u dIEKTPOHUKA BHEAPSIIOTCS BO
BCE OTpaciii HAyKu M TEXHWKH, BO BCE 00JacTH
JESATSILHOCTH U B OBIT COBETCKUX JIIOJICH, UTPAIOT
B TEXHHYECKOM IPOTPECcce HaIIe CTpaHbl OTPOM-
Hyt0 ponb. Ha mx ocHOBe cozmarorcsi Hamboee
COBEPILICHHBIC CUCTEMBbl aBTOMAaTUKU U TelleMeXa-
HUKH, TO3BOJSIONINE YIPABISITH BEChbMa CIIOXK-
HBIMH MEXaHU3MaMHU.

B nacTosiiee Bpemsi Henb3sl HA3BaTh HU OJHOU
OTpaciau TOYHBIX U €CTECTBEHHBIX HAYK, IJ¢ LIU-
POKO HE IPUMEHSUTUCH OBl PaINOTEXHIYECKHE Me-
TOABI M dJeKkTpoHuKa. [IpuMmeHenne pagmo B ac-
TPOHOMHUHU, METEOPOJIOTHHU U PA3IUUHBIX OTPACIAX
COBpeMEHHON (U3HKH, MOSBICHUE NPUKIAIHON
3JIEKTPOHHOW MaTEMaTUKH — BCE 3TO SIBJISETCA Ja-
JIEKO HE MOJHBIM TMEpPeYHEeM OTpacieil Hayku, B
KOTOPBIX HAlUTM NPUMEHECHHUE DPAAUOTEXHUKA U
anekTpornka. OJHAKO, HECMOTPS. Ha WMEIOIIHECS
JOCTHKEHHS, CICNIaHO ENIE NAIEKO HE BCE.

HeobOxomumo emé mupe BHEAPATH SICKTPOHH-
Ky U PaJlMOMETO/bl B HAYKy W MPOMBIIUICHHOCTD,
YUYUTBIBas, YTO MPUMEHEHUE ITOM HOBOWU TEXHUKHU
BEIET K MOBBLIIMICHUIO MPOU3BOAUTEIBHOCTH TPYIa
M yIy4IIEHHIO KadecTBa MPOAYKIHWW TPY 3HAUH-
TEJIHHOM CHIDKEHHUH €€ ce0eCcTOMMOCTH, OTKPHIBA-
€T BO MHOTHX CJIy4asiX HOBBIE BO3MO>KHOCTH ISt
Hay4HBIX UCCIEIOBAHUM.

HcrtouHukamMu JanbHEHIIEr0 TEXHUYECKOTO
mporpecca SIBISIOTCS IIMPOKOE Pa3BUTHUE Macco-
BOH palMoHAIM3alMd U H300peTaTeNIbCTBA, pac-
IIPEHNE CBSI3U HAYKH C MPOU3BOICTBOM.
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COBETCKOE PAIMOJIIOBUTEJILCTBO.
OnHUM M3 MCTOYHMKOB IIOIOJHEHMs KalIpoB pa-
JTUOCTIEUAIMCTOB SIBIISIETCS PAAHOIIOOUTENBCTBO.

B opranmzanusx [loOpoBoiapHOrO 00IIeCTBa
coleicTBUs apMuM, aBualuu U (IIo0Ty, Ha Hpen-
HNPUATHSX, B YUPEKACHUSIX, KOJIX03aX U YUE€OHBIX
3aBeJICHUSAX paboTaloT MHOTHE TBICAYH Paano-
KPYXKOB. 3HaHUsI, [IOJy4aeMble B 3TUX KPYXKKaXx,
COTHHM ThICSIY PAJUONIIOOUTENEH CTpeMsITCs Hampa-
BUTh Ha pPa3BUTHE Paguo(UKALNH, HA JAbHEH-
niee pa3BUTHE PATUOTEXHUKH, Ha BHEApPEHHUE pa-
JMOMETOI0B B HAPOTHOE XO3SHCTBO.

Kpyr nesitenbHOCTH M MHTEPECOB PagHOIIO0H-
Tenel upe3BblYaiiHO MMPOK. OHU CTPOAT JOOH-
TEJIbCKHUE KOPOTKOBOJIHOBBIE CTAaHIIMU U paboTatoT
Ha Hux omneparopamu. OHU SKCIEPUMEHTUPYIOT B
00JIaCTH PafuoCBsA3M Ha YIbTPAKOPOTKHX BOJHAX
U U3Y4aroT BO3MOXKHOCTH JAJIbHETO NMpHEMa Teje-
BuieHUs1. OHU KOHCTPYUPYIOT NPUEMHYIO, 3BYKO-
3aMHCHIBAIOIIYI0, 3BYKOBOCIIPOM3BOAIIYIO U Te-
JIEBU3MOHHYIO amnaparypy, paclIupsioT IpHUMe-
HEHHME PATUOMETON0B M 3JIEKTPOHUKU BO MHOTHMX
00JIacTsIX HAYKH M TEXHHUKH, HA Te€X MPEANPHSITH-
SIX, TIIe TMPOTEKAaeT WX OCHOBHAs JAEATEIbHOCTD.
OHu, HakoHel, BEAyT IpONara”iy pajAUOTEXHU-
YEeCKUX 3HaHUM Cpeay MHUPOKUX Macc.

Hamm pamuonmrobutenu — 5TO menas apMus
JeSITENbHBIX, aKTUBHBIX TBOPLOB, 00bEAMHEHHBIX
U OpraHHW30BaHHBIX, OBICTPO pacTyIIUX M HEHa-
CBITHO BIMTHIBAIOIINX BCE HOBOE M MOJIE3HOE. DTO
Halll MOIIHBIA pe3epB, KOTOPBHIA B Onmkaniive
rofibl BBIPACTET €LE BO MHOTO Pa3.

Bech 3TOT MOTyuuii KOJUJIEKTHB, OXBau€HHBIN
TBOPUYECKUM CO3UAATEIBHBIM TPYAOM, HEYCTaHHO
TPYAUTCS. HaJ TE€M, 4TOOBI COBETCKasl PaguoOTEX-
HUKa CIIyXWJa JIely CTPOUTEIbCTBA KOMMYHH3MA
B Halllel CTpaHe.

Jluteparypa
Knueu

I'. A. Ba6aii, Paguo B camonérosoxaenun (Hayd-
HO-TIONYJIApHAss OHONMOTEKAa MaTpoca M COoJjaTa),
Boenusgar, 1951.

PacckaspiBaeTcst 0 MpUHIUIIAX JACHCTBUS U YCTPOW-
CTBE PAIUOTEXHUYECKHUX CPEICTB, MCIIONB3YEMBIX IS
CaMOJIETOBOXKICHUS: PaluOMaskaxX, Ha3eMHBIX H CaMo-
NETHBIX PAJMONEICHTaTOPax, PaaUuONOIyKOMIIacax u
aBTOMATHYCCKUX PAIMOKOMITacaX, PaJuoJIOKaTopax M
paauoBbicoToMepax. OCBEMIAIOTCS 3aCIyTH COBETCKHX
yY€HBIX B PA3BUTUU 3TUX CPEICTB U MPHUBOIATCS MHO-
TOYKCIICHHBIC MATEPHUAIIbI, CBUICTCIBLCTBYIOIIHNE O TOM,
YTO POAMHON PaMOTEXHHYECKHUX CPEACTB KopabieBo-
KJICHUS U CAaMOJIETOBOXKICHHS SIBISICTCS Hallla CTpaHa.



C. II. KiiemenTseB, YmpaBieHHE Ha PacCTOSHUU
(Hayuno-nomynsipnast ~ 6ubnuoreka), ['ocrexmspar,
1951.

3HAKOMUT C IPUHIMIIAMH aBTOMATHKH M TeJeMexa-
HUKU U TIPUOPUTETOM PYCCKHUX M COBETCKHX YUEHBIX B
9TOM oOJlacTH TeXHHWKH. Hapsmy ¢ ommcaHuem mpo-
CTCHIINX CIIOCOOOB YIPABJICHUS HA PACCTOSHUHU B
OpolIope paccMaTPUBAIOTCS TAKIKE CUCTEMBI YIIPaBIIc-
HUS 110 PAJINO.

B. H. Jlorunos, Paguoreneymnpasnenue (Maccoas
pamuobubnuoreka), locaneprousaar, 1950.

3HAKOMUT C MPUHIUIIAMHU TEICYNPABICHHUS, C MPH-
060opaMu 1 cXxeMaMH TEIEMEXaHUIECKUX YCTPOHCTB.

M. B. Makcumos, TenensmepuresnbHbIe yCTPOUCTBA

(MaccoBas paguooubaroreka), l'oconepronsmar, 1951.

Jlaércst 0030p OCHOBHBIX TEJIEU3MEPHUTEIBHBIX CHUC-
TEM, TO3BOJISIOMIMX OCYIIECTBUTh KOHTPOJH Ha pac-
CTOSIHUH.

K. A. Tpackun, PannonokannoHHas TeXHUKa U €€
npumenenne (Maccoas paguobubnroreka), ['ocanep-
rousaar, 1951.

Uznararotcst pu3nIecKre OCHOBBI PaJMOJIOKAUU H
MIPHUHIUITEI PabOThI PaIHOIOKAIIMOHHBIX cTaHIMid. Pac-
CKa3pIBacTCs O MPUMEHEHUH PaInOJIOKAMOHHOW TeX-
HUKHU B BOGHHOM JIeJie, B HAPOJHOM XO3SIMCTBE M HAyKe.

K. B. Eropos, ABromatnka u Telemexanuka (Ha-
yUYHO-TIONYyJIsipHast OuoauoTeka), l'ocrexusmar, 1950.

Jlaércs kpatkuii 0030p pa3BUTHS aBTOMATHKH—
TeJIEeMEXaHUKU U POJTM OTEYECTBEHHBIX YUEHBIX B ATOM
ziene.

C. I. KnementbeB, 3opkuii nomouinuk (HayuHo-
nonyJssipHas 6ubauoreka), locrexuszaar, 1950.

PacckasbiBaercs 0 pOTORNIEKTPOHHUKE U €€ TpUMe-
HCHMUSIX.

I'. 1. banuk, Hooe B TeneBuaennu (MaccoBasi pa-
Jnrodudaroreka), locaneprousmar, 1952,

PaccmarpuBaroTcsi OCHOBHBIE MPOOJIEMHEIE BOIIPO-
CBHI TEXHUKH COBPEMEHHOTO TEJICBHICHUS. YBEINICHUE
JATBHOCTH, yBEIMYEHHE pa3MepoB dKpaHa, [BETHOE U
CTepEOCKOIMYECKOe TEJICBHICHHE.

E. A. Jleeutu, HoBoe B W3rOTOBJICHHH DPaIUOAI-
napatypsl (MaccoBast pagno6ubanoreka), I'ocanepro-
n3gar, 1952.

3HAKOMUT C HOBBIM MPHHIUIIOM KOHCTPYHUPOBAHHS
U W3TOTOBIICHUSI PaHOANapaTypsl, MOJyYUBIIAM Ha-
3BaHUC METOJIA MIEYATHBIX CXCM.

I1. U. EBnokumoB, MeToapl U CHCTEMBI MHOTOKa-
HalubHOM pamuocessu (MaccoBas paano0OHOIHOTEKA),
T'ocanepronsmar, 1952,

WznaratoTcst OCHOBHBIE NPUHIWIB MHOTOKAaHAJb-
HOM pazvoCBsI3u U HAETCS KPAaTKOE ONMMCAHWUE CHUCTEM
9TOH CBA3M Ha KOPOTKUX M yIBTPAKOPOTKHUX BOJIHAX, B
TOM YHCJIE U PauOpeNeiiHON CBA3H.

10. A. lllymuxuH, BBeneHwe B HMITYJIBCHYIO TEX-
nuky (MaccoBast pagnoOudanoTeka), ['ocoHeprousiar,
1952.

OnuceIBaIOTCSI OCHOBHBIE HMITYJIBCHBIE CXEMBI H
pacckaspiBaeTcs 00 WX NMPUMEHEHUH B PaJAHOJIOKAIINH,
paZnOHAaBUTANINH, B MHOTOKAaHAJIFHON PagroCBA3U, IPH
HAYYHBIX UCCIICIOBAHHUSAX U TCXHUYCCKUX UCTIBITAHUAX.

M. U. ®unkensmireitn u A. H. Hlycteposuy, Pa-
muonasuranus (MaccoBas panuobubnuoreka), ['oc-
sHepromusaar, 1952.

3HAKOMUT C TPUHIMIIAMYU PaTUOHABUTAIUA U Pa3-
JIUYHBIMH CHCTEMaMH PaJUOHABUTAIIOHHBIX YCTAHO-
BOK.

B. H. Joragun, HoBast TexHuka paguodukanim ce-
na (MaccoBas paanobubmuoreka), I'ocaHepromszar,
1952.

Jlaércs 0030p mMOCIeAHUX AOCTHKCHHIA B 00JacTH
pamvodukanyu. Paccka3piBaeTcsi 0 HOBOHM ammaparype
JUISl KOJIXO3HBIX Pal0y3JIOB, BETPORJIEKTPUUECKUX ar-
peratax, MacCOBBIX PaIHOTPUEMHHKAX, SKOHOMUYHBIX
I'POMKOTOBOPHTEIISIX U O HOBBIX CHUCTEMax MCIOJIB30-
BaHUS JUIsI panguo(UKanuu JIMHUHA APYyroro Ha3Haue-
HUS.

M. C. Tykaunnckuii, Kak cumraror mamunsl (Ha-
yUYHO-TIONYyJIsipHast ouoauoreka), l'ocrexusmar, 1952,

O0630p pa3BUTHA CUETHO-BBIYMCIUTEIBHBIX MAIIHH
U MEXaHW3MOB OT TMPOCTEHIINX apu(pMOMETpPOB 0
«MAIIHH C BBICIINM 00pa3oBaHUEM», NEHCTBYIOMNX Ha
ANEKTPOHHO-BAKYyMHBIX IPHUHIIAIIAX.

C. . KinemenTbeB, DnekTpoHHbId Mukpockon (Ha-
y4HO-TIonmyJIsipHas bubaunoreka), [octexusmar, 1952.

W3znaraercss NpUHIMI YCTPOWCTBA 3JIEKTPOHHBIX
MHUKPOCKOIIOB U TAa€TCsl KpaTKUi 0030p MPUMEHEHUS UX
B PA3JIMYHBIX 00JIACTSX HAYKU M TCXHUKH.

M. UBanosckuii, IloxopénHublit anexktpoH, W3na.
«Mouonast rBapaust», 1952,

KHura mocBsmieHa DOCTIKEHHSAM AIICKTPOHUKH H
pONH PYCCKHMX M COBETCKHX YUEHBIX B €€ Pa3BUTHH.

b. Jlanynos, boprba 3a ckopocts, M3a. «Momonas
reapaus», 1952.

Kawnra nocsiimena 0630py TOCTHKEHUH COBETCKHUX
yUYEHBIX, WH)KCHEPOB M HOBAaTOPOB IPOM3BOJACTBA B
060pn0e 3a CKOPOCTH B TeXHUKE. B Hell nMeeTcs pasmen:
«[ToKOpEHHBIN ANEKTPOH», B KOTOPOM PaccKa3bIBaeTCsl
0 pOJIM DIEKTPOHHUKH B OOpbOE 32 CKOPOCTh, O MAalllU-
Hax, paboTaloIMX CO CBEPXBBICOKUMH CKOPOCTSIMH, O
JOCTIDKEHUSIX PAIUOTEXHUKH, PATUOIOKAIINH, TEICBH-
JICHUS, TEIEMEXaHUKH K AJIEKTPOHHOH MUKPOCKOTIHH.
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