NM3BECTHUI
TOMCKOUI'O OPJEHA TPYAOBOTO KPACHOIO 3HAMEHU
MMOJIMTEXHHUHECKOT'O MHCTHUTYTA umenn C. M. KUPOBA

Fom 117 1963

‘HEKOTOPBIE BONMPOCHbl KOMMYTALLHHU SJEKTPOMALUHUHHDBIX
YCHJIUTEJEN C NONEPEYHbLIM TMOJEM

A, M. CKOPOCITEIIKHH

(TIpenc1aBacHO LAYUHbLIM CEMHIAPOM 3JCKTPOMEXAHHYECKOro (hakyanTeTa)

AHAJAM3 paboThl 3JIEKTPOMAIUHHHBIX YCINTE el C HONePCUBbIM HOJEM
1OKA3bIBAeT, UTO OHH HMMEIOT PAL HeJOCTATKOB, CBS3AHHBIX, TVIABHBIM 00-
pa3oMm, € npouneccoM KoMmyranuu. K Takum HeJOCTaTKAM OTHOCHTCS:

1. Taxenrle ycioBusg koMMmyTauiu., O6YCA0BACHE OHU CrieliMH KOl pa-
DOTH M YCTPOHUCTBA YCUJAHTEA.

2. Bosmoxnas HecTaOuabHOCTH paboTH, CBA3aHHad € l3MEHEHHEM
NePEeXOJHOr0 CONPOTUBACHHST LIETOYHOTO KOHTAKTAE.

3. Pasmarduuupaimoliee ALHCTBHE KOMMYTAUUMOHHBLIX TOKOB B [IONE-
pPeUHOH NeTH.

4., B TecHOHl CBS3H € YKA3aHHBIMH HEJLOCTaTKAMH HAXOAATCH 110BBI-
HIeHHLIA BeC, pasMepel M CTOHMOCTb YCHJAHTENd.

[Tepeunc/ieHHble HEJOCTATKH OIPAHHYHMBAIOT BO3SMOKHOCTL IOBbIIEHHUS
‘CKOPOCTH, MOLIHOCTH, IJIOTHOCTH TOKA, YMEHbIIEHHsI rabapuToB, NOBHINIE-
Husl CTabUJAbHOCTH PabOThl YCHJMTEJS.

HecmoTpss Ha HaJuuHe ONOJHHUTEAbHBIX MOJIOCOB 10 TPOAOABHOH
‘0CH, 4 MHOTAA HAJHYHSI MOCJeA0BaTeNbHON OOMOTKH B IONEPEYHON LelnH,
KOMMYTAUMS B YCHJAMTEAAX UYACTO dBJSIETCA  HEyJIOBJIETBOPHTEAbHON
M CJYHT OCHOBHBIM OrpaHHUeHHeM B PabOTe YCHAWTE/S.

y,llOBJIETBOpHTeJIbHaH KOMMYTalMs SIBJASIETCS HEOOXOMHMBbIM YC JIOBI/[eM
HOpPMAJBHOH M AAUTENBHOA DabGoThi JI000H MaUIMHBL IIOCTOSIHHOTO TOKA.

dBasgch MAMMHOW TMOCTOSHHOTO TOKA, 3JEKTPOMALUMHHBIA YCHJIHTEAL
C NOMEpPEeyHbIM TOJEM HMeeT CBOH clenuduyeckie OCOGEHHOCTH YCTPO#-
cTBA ¥ PabOThl, KOTOPHE OTPAKAIOTCS W HA TPOLECcce KOMMYTALHH.

OCO0eHHOCTL KOMMYTAUMM B YCHJAHTEAsIX OO0YCJ0BJI€HA HAJHUYHEM
NOIEPEUHBIX KOPOTKO3aMKHYTHIX H IPOAOJBHLIX MIETOK, HAIUUHEM He-
CKOAbKHX OOMOTOK Ha CTaTOpe, Kaxaad H3 KOTOPBIX OKAa3biBa€T CBOe
BJAHSIHHE HA OPOUECC U3MEHEHHA TOKA B CEKILHH.

[Tpu anaauTHUECKOM H 3KCNEPHMEHTAJNBHOM HCCAEJOBAHUH KOMMYyTa-
UHH B VCHJAWTEJNX C IOMNEPEUHbIM IOJEM BO3MOMXEH NYTh PasiesbHOTO
JMCCaAE0BAHMS KOMMYTAalMH B IONEPEYHOH M MPOAOJbHO Iensx, a sarem
TIPIl GJHOBPEMEHHOH padoTe MOMepedHbX H NPOLOIBHBIX MIETOK.

DKCHEePHMEHTAILHOE HCCIEN0BAHHe KOMMYTALHMH B TONEPeYHOI HenH
IIPOBOJAUAOCH TIPH CACLYIOUIHX YCAOBUSX:

1. T1pogO/bHBIC LIETKH CHATHI.
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2. B nonepednol et VCTaHOBAEHDLE ILCTKH HHPHHOA, PABHOH KO-
J1€KTOPHOMY JeJd€HHIO.

3. Tlutanue K 0OMOTKE SIKOPS NMOABOJHTCS OT NOCTOPOHHEI'O HCTOUHHKA .

OcuuanaorpagupoBaHie KpPHBBRIX TOKa H 3. A. C. IIPOBOJHJAOCHL 11pH
JAJMTEABHOM pexume pabdoThl, YCTAHOBUBIHEMCSI TENJAOBOM  COCTOSIHHH
KOJAJAEKTOpPa H CTa0UAbHOM XapakTepe KPHBBIX TOKa H 3. I. C.

Ilpy Takux yCJaOBHAX (IPOUECC MU3MEHEHHsI TOKA MOJ IIEeTKAMH B il0-
epeuyHoil uenu O6yleT Onpelae/siThCd UHJIYKTHBHOCTBIO CEKIMH, €¢ aKTHB-~
HBEIM CONPOTHBJAEHHEM, NEPEXO/HBLIM CONPOTHBIEHHEM II€TOYHOI'O KOHTAKTA
M 11oJeM gKops B NOnepevyHoi HelH.

Ha puc. 1 npeacraBaeHa KpHBas Toka 1pH [, = 2a.

M3 pucyHka BHJAHO, 4TO MNPOLECC HIMEHEHHH TOKA B CEKUHH HOCHT
SIRHO BBIPDAXKEHHBIH 3aMEeIJeHHbIH Xapakrtep. YCa0BHA padoTH cOeranuero
Kpast 1EeTKH AOJAVYAITCHd Topa3fo Taxesee, ueMm Haberawomero. 3aMmejie-
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!

Yy : p [ N -
Puc. 1. Kpusas roxka nonepcanoit newr upn o == b,

HHE KOMMYTAUHH OOYCAOBAEHO HHAYKTHBHOCTBIO CEKLHI H HOJEM AKOPS.
XoTsi BeJHYHHA NOCJACAHEIO H HeDOOJblUIds, HO OHA OKA3LIBAeT CYHIeCTBEN-
Hoe BJaHsHHe. Takofl xapakTep KDHBOH TOKA SBJASETCH HEMEAATEAbHBIM,
HO OH HMEEeT MeCTO, TaK KakK B INONEepeYHOf HelH HeT HHKAKHX JOMOJHH-
TEJBHBIX CPEJICTB, H3MEHAKIINX XapAKTeD KPUBOH TOKA KOMMYTHPYEMOIl
cexkiiu. llpu Tako#i KoMmmyTauuu oOA3aTENBHO HMEET MECTO HCKPEHHE
cberapmero kKpas IMETKH M pa3MarHHUMBAIOLIEe JefiCTBHE KOMMVTAIIHOI-
OO TOKA.

Patora nonepeuyHbX LIETOK HECKOJABKO OOjervaetcss JHIIb 34 Cuer
TOIO, 9TO BeJHYHMHA TOKA B nomepednol uend HeOoabwas. JioGoe yge-
JHYCHHE TOK4a MNPH TAKOM XapaKrepe KpHBOH 6e3ycsaoBHO OyjeT CBA3aHO
C VXYAuleHdeM paboThi LIETOK H VBEJHUYEHHEeM HCKPEeHHS.

Tipumenaemast xast yaydileHHs KOMMYTaUMH NOCJAELOBATENbHAS O0-
MOTKa, BKJIOYacMas B MONRPEUHYIO LeNb, HE H3IMEHHeT XapaKTepa KPHBOIi
TOKAa KOMMYTHpyeMoOil cekuuu. C yBEJHYEHHEM UHCJA4 BHTKOB B HONEC-
PEYHOH ileru TIIPH MEHbUIEM TOKe COXPaHAeTCs HeoOXOMHMASsT BEe/AHYH-
Ha H. C. M TOJBKO 33 CUET YMEHBIICHHS BEJHUHHHE TOKA KOMMYTAIHS
B [IONEPEYHOH LeNH HECKOJILKO VJAVYINAETCH NPH HEH3MEHHOM 3aMeer -
HOM XapaKTepe H3MeHEeHHs TOKa. .
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Ho opnoBpemeHHo ¢ HoAKJAlOUeHHeM IOCIeL0BaTe/1bHOH OOMOTKH
VBEJIHUMBAETCS] 1OCTOAHHAA BpeMeHH IONePEeYHOH e H YMEeRbLIAeTCs
HBICTPOACACTBHE, UTO SIBASETCS HEXeaaTeJNbHbIM.

Ha puc. 2 nsobpaxens xpusbe 3. 1. C. OT KOMMYTHPYEMBIX CEKUHH.
Haxoxsarcg own RO BHagHHe KPUBOM IOJAA, KOTOPAs COOTBETCTBYET 30He
HOMLIMOTO 1asa. B aTofi 30He pasMerieHsl INONepeuyHble ILETKH. B Kpu-
BbIX 3. JI. C. HAOJIOZAIOTCA SIBHO BBIPAXKEHHBIE ITHKH, COOTBETCTBYIOLIHE
naberaiouemy (nux @) u cberatoureMy {1HK 0) KpasM NIOTKH.

O xapaxkTepe  KOMMYTailWH
MOMCHO CYJAHTb M IO 3TUM KPHBLIM. Hﬁ'

M3 uux BHaHO, 4TO Hogee peskHit
CHaj TOKa NPOHCXOAMT 1a cOHeralo-
LeM Kpde, YEMY H COOTBETCTBYET
3HAYMTEAbHAsl  BeJHUHHA  IIHKA.

besycaoBuo, cambim adhextun- a
HbHIM CPEJICTBOM VYJAYUIIEHHS KOM-

MYTalMH sABJASETCH H3MEHelHe Xa-
pakTepa KpHBOil Toka {(mpuOJIMKE-
M€ €ero K NpsMOJUIEHHOMY) 3a
CYET BHEHIHHX CPE/CTB, KOMII@HCH-
PYIOIIHX JAelCTBUE TOJAST HKOpsl
1 PEAKTHBHOH 3, 1. C.

B cBasu ¢ stum Oblia cobpana
YKCNePUMEHTAIbHAY YCTAHOBKA H4
Oasze IMY-12A, B KOTOpPOM J0- Puc. 2. Kpusbie 9.1.C. KOMMYTHPYEMBIX
HONHUTEJABHBIE MOJICCH M3 11PO- CEXUHH B MONEPEUNON - MEMH.
JOABHOH LenH ObIH TepeMelleHbl
B nomepevyHyio. [lpy 370M TaKxke OCUKRAIOrPadHPOBAIUCH KPHBBIE TOKA
1 110451,

[pu Toke B nomepeunoii nenu [, =1,2; 1,5; 2a un OTCYTCTBHH
TOKa B OOMOTKE JONOJHHTEAbHHX HOMI0COB ({yn, = 0) OCLHJII0TPAMME
KPURBOIT TOKA KOMMYTHPYVEMOI CeKUHH MNpeacraniena Ha puc. 3.

Puc. 3. Kpusas toka nogepeunoit uenuw npu /, = 0.

MsMenesne TOKA B COOTBETCTBHH C KPHUBOH puC. 3 HOCHT elie Oouee
saMéI/IeHHBIH xapakTep, yeM Ha puc. 1. Mckpenne (BeCbMa HHTEHCHBHOe)
IPOHCXOMUT O BCell NOBEPXHOCThIo 11€TKH. [lanTenbhas paGora yCHaH-
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Tedst HPH TAKOM XaPaKTepe KOMMYTAMH B ITOIeDeUHON 11enH, 0e3yCA0BHO..
HEBO3MOKHA.

Taxesanle ycaoBHsl KOMMYTAaUHI B 3TOM CAY4Y&€ MOMKHO OOBICHHTL.
Tesm, YTO 3a30p B ﬂonepelmoﬁ Henu npu Haaudup JOMNOJAHHUTEeALHBIX MO-
JKOCOR VMEHBIIHACA, 8 KOMMYTHpyloulee noae npd fi . =0 OTCYTCTBYyer.

[MoakaouenneM OOMOTKH JONOJHNTEAbHBIX HOJIOCOB lPeICTaBATCTCH
BO3MOMHBIM  PEryJAHPOBATb VCJIOBHSL KOMMYTALUWH B HOIEPEYHOH 1ernH,
T. €. BHAOHM3MEHsITb XapakTep KPHBBIX TOK4 H 1044. llpu onpenenenHoil
BEJHUYHHEe TOKA B IOMNELEeUYHOH uenu noJayuaercs OpsMoaHHeliHas KOMMY -
TALMA CO BCEMH OYEBHAHBIMH npenmyiiectsamu. [lpu neit nckpenne nox
HOTEPEUHBIMH LIETKAMH TOYTH OTCyTeTBYer. [log cberaiomnm  Kpaewm
HA0110/1AI0TCH OAHA, ARC MAJEHLKHX HCKPAIIUXCH TOUYKH, NOABACHHE KOTO-
PHIX MOXKHO OOBYICHUTL 3a CYET BJAHAHHA MeXaHuyeCKnX (PaKkTOPOB.

Taxkum cOpasom, ¢ NOMOHIBK) JOMOJHHTEABHLIX T1OMIOCOB B MOMepeu-
HOIl 1lemu MpeacTap/sieTCs BO3MOXKHBIM [OJAVYUTL YAOBJAETBOPHUTEALHBIC
VCA0BHE KOMMYTaluu. [1py 9TOM BO3MOXKHO HOBBIILIEHHE TOKOBOA HATPY3KH.

B [1] u3a10kKeHb pe3yabTaThl HCCJENOBAHMS KOMMYTAUHH B IPOAO/Ib-
HOM Uenn 1pU Pa30OMKHYTHIX TOMNepeunblx merkax. [1pu aToM ycrauasin-
BACTCS, UTO VCJAOBHS KOMMYTAUHH B [IPOAOJBHOH IenH ONperensicTed
B OCHOBHOM KOMIEHCaiHOHHOH OOMOTKOH. Onpejeasercsi JHMala3oH Ha-
CTPOIKH  KOMIOeucaluuy, [pH KOTOPOH HMEeT MEeCTO YAOBJAETBOPHTEJbHASN
KOMMYTal(Hs.

B cpa3n ¢ 3THM OLIJIO NPOBEACHO HCCACAOBAHHE KOMMYTALUHH B 1pO-
AOTHHOH HeNd fIpH VaA€HHBIX JIONOJHHTEABHBIX NOJI0CAX H, CIeJ0BATe -
HO, € VBeJHUEHHLIM Ta30M IO MPOAOJABLHON ocu. KpuBasg Toka npu 3tom
MpH OTKJIUEHHOH KOMIEHCAMOHHON OOMOTKE MPHHUMAET BHJA, ARAJOTHY-
HBIl KpuBOil puc. 1. XOTd KOMMYyTauisg B IPOJOJABHOH IEnH H OCTaercs
3aMeleHHOH, HO YCJAO0BHA PAOOTB TPOJOJBHBIX WETOK 3HAYHTEALHO
06AeryaloTcsE 110 CPABHEHMIO C TpHBejleHHbIMH B [1].

ITpH NOAKMOYEHHH KOMII@HCAUMOHHONH OOMOTKH H ONPE/IENEeHHOH Cre-
[eHH KOMIIEHCAUMH TMPOAOJDBHOIl peakHnHH AKOpPS  XapakrTep KOMMYTauuu
B NpPOAOJBLHON IICNH 3aMeTHO Hu3Mensercd. [1pH HegOKOMIEHCALNY MOPSIa-
ka 159% KOMMYTAaillUsl TOJAYUAETCA NOUTH UPAMOJHHEIHOH M uieTkn pado-
rajor 0e3 wuckpenus. [lpn yseanuenHn Ttoxa B 1,52 pasa xommyTailis
TAKWKE OCTAeTCs YAOBJACTBOPUTEILHOM.

[lpAMoaHHEAHOMY H3MEHEHHIO TOKd B CEKIIMIO COOTBETCTBYET KPHBas
nmoast (puc. 4). KoMmyTalnnOHHBIe NUKH B KPHBOH OTCYTCTBYIOT. 3yOua-
TOCTL KPHBOH 0O0BACHAETCS HAaJHUMEeM 3yOLOB Ha CTaTOpe.

Ha puc. 5. npencrapiaena KpuBas NOAsS KOMIIENCANMOHHON OOMOTKH,
1ONVUeHHAsT NPH OTCYTCTBHH WUIETOK HA KoJAIeKkTope. Dnajnup KpiBofi
COOTBETCTBYKT YBCAHYECHHLIM 11a3am HPOILOJII)HOI’{ IEeIH.

Taxum oOpasom, B NPOAOJBHOH IENH NOJAYUEHHEe VAOBJACTBOPHTEL-
HOH KOMMYTAallHH NPH OTCYTCTBUH JOMNOJHHUTEABLHBIX NOAOCOR ¢ TOMOILDIO
TOMBKO KOMIIEHCAHNHOHUOH OOMOTKH BIOJIE BO3MOMKHO.

Jlasi 1IpOBEPKH Pe3yJAbTATOB, HOJYUEHHLIX NPH Pas/ledbHOM HCCIe 10+
BdHAH RKOMMYTalldl B HOHEPE‘IHOH H MTPOAOJABHOU IIens X, ObLIAO I'IpOBQ,ZLé-
HO #HCCaeJOBaHHe NPH GAHOBPEMEHHOIH paboTe NonepeuHsx H pOL0JALHbIX
merox, Crneuudura paGOTHl YCHAWUTEI 3aKJI0UAeICT B TOM, UTO N0 00-
MOTKC® SIKOPS ITPOTEKaIOT TOKH, OOVCJAOBJACHHLIE NoJeM OOMOTKH yiipasJje-
HHST W 1IOJ€EM [10HepeuHOH peakIliy AKOpfa. ITO Co3jlaet HepaBHOMePHOe
pacrnpeaenexue TOkd N0 OOMOTKE SKOPs.

HMccaenoBanue OOBIUHOIO YCHAHTEAST UPOBOAMIOCH UPH  CACJNYIONIHX
VC/AOBHAX

1. UleTky WHPUHOM, PABHOH KOJJEKTOPHOMY JA€JA€HHI0, OblJAH VCTd-
HOBJENB Ha [efiTpaJH.
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e / Con . R patd "
Pric. 4. KIII[BHH HOTs B HPOloabh O e 1t HPs L OATICHTONM  H3VverCHEH
rONd.

Pre. 5 Kpunas noas KOMUEHCATHOIIOH 06MOTKH.
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2. C poMOIBIO UIYHTHDYIOULE O COHPOTHRICHIN HACTPOEHA HOPMATL
Had KOMIIEHCAIHA.

3. B nonepeunoii nenn yeranosien Tox [, - 1,2d, 5 1poi0abHoIH
la =4 a.

Ha puc. 6 npeacrapaensl KpuBsle TOKOB B HOIEPEUHON U NPOAOALHOK
nerstx yewanreast. llpuw stom kpusag [ BiloJHe COOTBETCTBYET KPHBOII
puc. 1 aas 1omepeuHoil €N, MOJIYYCHHOH IIPH Pas3jeabHOM HCCAeAORBa -
HHH KOMMYTauHH., COOTBETCTBHE M Ha CAMOM JIeJe JIOJKHO MUMETh MECTO,
TaK Kak B O0OMX CJayuasx XdapakTep KOMMYTAalHH B OCHOBHOM OIpe-
JRJISIETCH HTapaMeTpaMl KOMMYTHPVEMOIO KOHTYpa H HOJAEeM HKODA, KOTO-
pLl€ OCTAIOT Y OJMHHAKOBBIMU KAK TIPH PA3ACJALHOM HCCACIOBAHHH KOMMY -
TAUMH, TAK M 1IPH COBMECTHON padOTC NMOOEPEeUHBIN H HPOLIOILIBIX TICTOK

:*'""*m—-—-.? 4rad

Pite. 6. Kplisbie ToKOB HPH OOBPeMennod  pabore  nonepeutiny
H HPOI0JBLHBIX INETOX.

Toabko HCOOXOTIMO  HMETHL B BWLY, YTO JIPH COBMECTHON PadoTe mone-
peuHbLix W HPOJIOJABHBIX  IIETOK B KOHTYpe CeKLUH, lrx'OM;\l}"l'IrIP};'Ex‘JOﬁ 1o
NepeudbiNil METKAMH, HPHCYTCTBYET COCTARAAIOAS (leg) TOKA NPOAOALHON
neru. O wansgnMg 3TON cocraBasiioniefi Gy1eT CKA3aHO HECKOALKO HHMe.

Kpusasi il (puc. 6) npndanxaercs x UpIMOJHMHERHOH 32BHCHMOCTH
Taxoro ke Buaa ObVIM NOAYYEHBI KPHBRE TOKA AJA HOPMAJIbHON KOMITEH-
CalMH TIDIE HCCACLOBAHKI KOMMYTAlHN TOILKO B NPOJIOABHOR Lenn (npw
DA3OMKHYTBHIX TOHNEPEUHBIX LleTKAX). [3 RefCTBHTEeALHOCTH TaK JOJ¥HO
H HOJAYUHTLCH. YCI0BHS KOMMYTAUHH B 11POAOABHON LeNnH O0bLIYHOI0 YCH-
AYTEAR  OPEJIIAICTCA TAPAMETPAMH KOMMYTHPYEMOIO KOHTYDA, MHOJen
AKOPSL, TOJAEM  KOMI€HCALHOHHON OOMOTKH M B KaKOi-TO Mepe noJeM
AOMOTHHTEALHBIN NOMIOCOB. Bee 3Th (AKTOPH HMEIOT MECTo Kak TpH pas-
JeALHOA, TaK u upi coBMecTHOf paboTe MONePeUHBIX M 1POLOJILHBIX
MEeTOK. 31eCh TaKKe HEOGXOJMMO HMEeTh B BHAY, 4TO B KOHTYDE CEeKIUH,
KOMMYTHPYEMOH  HEO0ABHBIME  HeTKAME  (IPH  OAHOBPEMeHOf pasore

MOHEPETHBIN H OPOAOILHMY NETON), NPHCYTCTBYET COCTARASIONANT (fq,)
TOKA NOHEPeTHOI e,
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CooTBeTCTBHE KPHBBIX PHC. 6 KPHBBIM, IIOJYUYEHHBIM I[PH PA3ACALHOM
HCCJAEIOBAHUM, MOXET CAYXHTbL NMOATBEPXKIEHHEM CIEJAHHLIX DaHee Bhi-
BOJOB OO0 YCJIOBHAX KOMMYTAaHLHH B TONEPEYHOH H NPOJOJBLHON [ensx
VCHJHUTENS. :

QueBuAHO, 1IPM HCCACAOBAHUM [POHECCA KOMMYTALHH B 3JEKTPOMA-
IIMHHBIX YCHJAUTEASIX C NOHepeyHbiM NOJEeM I[PeCTABAAETCS BO3MOXKHBIM
NPOBOAUTH Pa3jeNbHbll aHA/JIH3 KOMMYTallUM B IIONEPEYHOH K IPOJNOIbHON
HernsiX, a 3aTeM NepexouTh K 0oJee CAOXKHBIM YCJAOBHAM-—paboTe 0oL
HATPY3KOH.

bBblio npoBeAeHO HCCAeAOBAHHE KOMMYTaUMH INpH padoTe fOX H4-
I'PDY3KOR B yCuJauTene ¢ INEPEeMEUEeHHbBIMH JAONOJHHTEbHBIMH ITOMI0CAMH,
T. €. KOTJAa JIOTOJHUTEbHBIE NOMIOCH M3 MPOAOABHON Iend OblH Yyja/eHbl
¥ VCTaHOBJAEHbl B TONEpedHo#. B aToM ciayuae B MONEDEUHOH lenH yCu-
JAUTEJsT HACTpauBajgach INIPSMOJAHHEHHAad KOMMYyTaluds C [IOMOIIBI JONOJ-
HUT@AbHBIX IOJIOCOB, a4 B TPOAOJABHOH—C IOMOILbIO KOMIIEHCAUHOHHOH
obmoTtkH. [lpu 3ToM nonepeudssie H HPOJOJbHBHIE LIETKH PabOTAIOT IOUTH
-0€3 HCKPEHHS, 4TO ABAAETCHS MOATBEPKAEHHEM Pe3yJ/JbTaTOB, HOJAYYEHHBIX
IPHU Pa3AeabHOM HCCAELOBAHUH KOMMYTALHH.

Bausiuue iua W igy B COOTBETCTBYIOWMX LEAAX MOMHO IPOBEPHTH.
MCXOS U3 IOJNOKEHHH KJIAaCCHYECKOH TEOPHH KOMMYTALHH.

J1 KOMMYTHPY€EMOTO KOHTYpa ToIepedHol neny (puc. 7) npu by — by
MOKET ObITh COCTABIEHO VPARICHHC:

~lag
L / 2 ]
-—-t—.-'
T —
} 2 Lag
Puc. 7. CxeMa KOMMVIHPYEMOrD KOHTYpa MONEPEYHOd Henu.
r, (ir[ + ['ud) '" i‘j Fy — l:i Iy 7= €zg. (l)
Sl KOMMYTHPYEMOTO KOHTYPA NPGA0AbHOHA nenu (puc. 8) upu by, - b,
VpaBHEHHE HMeeT BH]
) Folla v dag) F Eyry— iy ry = €zq. (2)
371ech
< . . . ) 7 ,
ll -7 l(“/ lq, Ll = Lgd ~— 4. r[ REE AT __t—' s ezq = er -+ e([:
_ o o T
Lo == lyy - by, Lo =2 lgg v lg. Py == Py o , Eaq =€, €,
1
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Ha PHCYHKAX 11 B VPABHEHHUAX UPHHHATH O003HAUCHHIL:
fyo Ta — TOKM KOMMVTHPVEMDLIX CeKIH B TOMePEYHOH M I1PO10JdbIIOH
Henax;
lug. Le¢ - TOKH TNAPUAMCABHBIX  BeTBeIl, COOTBCETCTBVIOLULIG HONEPCUHON
11 1POIOABHON 1ensdM:
Fy. 7y-— CONPOTHRAEHUS 1HETOUHOLO KOHTAKTd, COOTBETCTBVIONLIE Hale-
rapumemy H cOeraiouleMy KpasiMm 1IeTOK;
€, — PCaKTHBHAA 3. 1.C.;
€4~ 9. 1. C. OT NMoJAsT AKOPA B IOHEPEUYHON Leln;
Figs Ying — CONPOTIIBJAEHHS, COOTBETCTBYIOILHE NOJHOH HINDHHE HIETKH,
B NPOJOJBHOA U TONepeyHOH Uensdx;
€z €24 -— CYMMapHLIE 3. 7. C. B NOOCPEUHOHR 1 TIPOJAOABHON Hendx:
;. I, — TOKH, COOTBETCTBYWIIHEe Haberawueil u coerarmeld yacrdy
IETKH;
[ — NMepHox KOMMYTAIIHH;
f—— BpeMs OT Hauala KOMMYTAlHH;
r.— CONPOTHBJEHHE CEeKIHH;
by, bx— mIpHHa 1eTKH H KOJIEKTOPHOTO JeACHHS.
Ilocae npeo6Gpa3oBanus W peuteHnst ypasHenuit (1), (2) st 10-
KOB I, U Ig TIOAYHAIOTCA CAE/IYIOUWHEe BBIPAKCHUT:
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Peuienne puipaxenuil (3) 1 (<8 nposo,ired L1l ¢1e, IVIOIHX TdHHbIX .

ro Q01 oma, iag = 06 a,
L,-=1,48-10 " ¢n, Tag == 2 a,
e == 4,61-107* ek, e,y = 0,58 8,

gy = 0,84 ousta,
Fig == 0,61 oMa.
Pewete ypapHeHus (4) 1POBOAMTCH 11PH YCJAOBHH
€rq =€, — €x = 0.

Ha puc. 9 npejcraBieHsl KPHUBHE TOKOB i, U Iy, 1IOJYyUYeHHbIE C y4YerOoM
fag M igg B COOTBETCTBYIOIIHX 1ensXx. V3 Hux kpusbie (1) noayueHs ¢ yae-
TOM lgg M igqq, 4 KDHUBbIE (2)— 0€3 vuera lsq M laq.
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Pic. 9. Pacuetnsie KxPHBLIC TOKOB ¢ Y4YETOM OLHOBpEMCHnoH
padoThl HOLEPeUHBLIN H HIPOJI0JLHLX WeToK.

(:p’dBHt‘}iHe KDHUBLIX HOK43BIBAET, YTO COCTABAANOI{HEC l.m[ B KOMMYTH-
pyeMOM KOHTYpC TONEPeYHOH 1end U i,y B KOHTYPEe TPOJOABLHON Henn
OK43bIBAIOT YCKOpPAKWILCE AeficTBHE HA H3MCHEHHE TOKa B CEKIIMH,

Ha pucyHke yuacTok | COOTBETCTBYeT 30HC I[ONEDEUHbIX IETOK,
¢ vuactox Il-—30He NpoOJOABHBEIX HIETOK. ‘

l3MeHeHHe TOKA B IONEPEUYHOH HEellM HOCHT 3aMe/lIeHHbIE XapakTtep.
lpuuem 3710 3amMeneHHE HECKOJAbKO VMEHBINAETCH B CBA3H C 1elCTR-

eM i{rd.
i39-



B 11poaoabHoil ueill HACTPANBAETCH HOUTH HPAMOJIHHEHHOC H3MEHeHHe
roka. I'lpuuem kpupas (/) coorBercTByeT $oee VCKOPEHHOMY H3MEHEHHIO
TOKd B CBSI3H C JEHCTBHEM Iqq.

To ke camoe MOXHO BHJIETH iIPH KAYME€CTBEHHOM CPABHEHHH KPHBLIN
TOKA, HOJNYUCHHBIX TIDH Pa3/jielbHOM HCC/IE10BaHHH KOMMyTauuu (puc. 1)
)l COBMECTHO{1 paboTe nonepevuHsx ¥ NPOAOJABHBIX HIEeTOK (puc. 6).

Takum oGpasom, npoBoAs pasjenbHOE HCCAEL0BAHHE KOMMYTAILHH
B IONEPEYHOH M NPOJOJBLHON Lensx I11pH OAHOBpPeMeHHOH paboTe mnone-
PEYHBIX W NPOAOJBHBEIX IETOK CJAEAYeT VUHITHIBATL YCKOPSIOUIee BJHA-
HHE TOKOB iaqd U Igy B COOTBETCTBYIOUHX KOMMYTHDYEMEIX KOHTYpax.
TOABKO HYXKHO HMETh B BHAY, UTO VCKOpPAIOMIEC TeficTBHE OT TOKOR f,¢
H fag CPABHUTEABHO HEDOJBINOE,

B uemom mo  pesyabratam  paboTLl  MOMKHO CA€JMATH  CAEIYIONHe
BLIBOJLbL:

1. B ssexrTpoMallnHHBIX VCHAMTEASX C IIONEPEUYHBIM 110JeM BO3MOMKHO
pazjieabHOe  HCCIeJOBAHHE KOMMYTAUMH B IHONEPEUHOH H IPOJAOJLHOH
Uensix ¢ TnepexojJom K OoJee CA0MHOMY CAYHAID (PH  OJHOBPEMEHHOU
pabOTe NONEPeUYHBIX H NMPOJA0JIBHLIX TIeTOK.

2. B 2JeKTPOMAIIMHHBIX YCHIHTENAX C IONEPEUHBIM MOJEeM BO3MOK-
HO  JOJAYUYEHHE YJIOBJACTBOPDUTENLHOH KOMMYTAUHH R IONEpedHOf uenn
C TIOMOUIbIO JONMOJHHTECABHLIX TOJI0COB H B IIPOAOJABHOHR ¢ ITOMOLIbK
KOMIEHCAIHOHHOH OOMOTKH.

3. CoCTaBaAOUIHE fqy U Iqg B COOTBETCTBYIOIIHX KOHTYPaX KOMMY -
THPYEMBIX CeXIMI OKAa3LBAIOT CPABHHTEABHO HEOOJABIZOE VCKOPSIOUWEC
AedcTBHE.
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