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n e pHM e HTB Jl b H B H HH cf:lO pM8UIHI H3 HeCK OIJbKHX M H OrOK8 H 8 1JbH biX p e rH C TpHpy JOUl HX C H: C T e M Bbi

DOJJH TCI! ( Jlnl! JJ BnbHel!w e l! o6pa60TKH) C riOMO ll.l b iO o6wHX C fl8UII 8 nll 3 11pOB3HH b l X y c TpOil CTB; 

a oTo M a TJPfeCK B SI uHcj:Jpon e q a Tb/ 
11, B btBo.a Ha n e pcpon e HTY, n e p e .a a q a no Ka6e n JO a Bbl"'HCnH 

TenbHYJO MBWI!Hy/
2/. 3T!I YCTpOl!CTB8 C OCTBBnRIOT U8HTpanH30B8HHblH KOMnn e K C II CBI!38Hbl 

o6wHMH: Ka6ensrMH. KoMMyTHpoeaHtieM nocne.aHHX .aocTaraeTCSI aoaMO>KH OC Tb coaMeCTHoA 

p a 60Tbl K8>K.ll0f'O BbiXO.OHOrO ycTpOA:CTBB C MHOrOK8H81JbHbiMH CH C T9M8MH. 

VIa MHoroKaHanbHOll perKcTpKpyJOwel! CIICTSMbi 11n11 MHoroKaHanbHoro aHanKaaT o pa 

(c ycTpOl!CTBOM 3 8riOMIIH8HIII! Ha cj:>epp11T8X) :3KCnep11M8HT8nbH81! IIHcj:>OpM8UIII! riOC Tyri a eT no 

16 WHHaM Ka6en!l CBR311 a cj:lopMe JJBOII'IHOro napannenbHOro KOJJB nepenaaoa HanpsnKeHK >1 , 

T.e. B TOll cj:IOpMe, B KOTOpOl! :3TII Jl8HHbl8 COJJ8p>K8TCR B 8p!lcj:IMeTII'18CKOM 6noKe . n o 6 

.D.pyrHM WHHBM K86ensr CBSJ3H nep9.D.8lOTCSI KOM8H.D.Hbl9 CHf'HBIJ bi , o6ecnettHB810WI:fe .D.H C TBH

UHOHH09 ynp8BIJ9HH9 H COBM9CTHY10 pa6oTy TBKHX MHOf'OK8H81JbHbiX CHCT9M C yCTpOiiCTBB

MH BbiBO.lla: C HrHBIJ flO.D.f'OTOBKH CHCTeMbl K BbiBO.D.Y H8KOiliJ9HHOA. HHt:pOpM8UHH, C Hf'H81J Bbi-

6opa rpynnbt KBHBIIOB, CHrH81J yCTBHOBKH HCX O.D.H Of'O a .a.pec ~ ~8li.9Jla, OTB9THbiA: CHf'HBIJ HH

.llHK8UHH HCXO.QHOA yCT8HOBKH , CHrHBJl H8t{81J8 BbiBO.D,B HH ¢ 0pM8UKH H3 Ot.19p9.llHOrO K8H81J 8 

- ... nycK ... , cHrH a n OKOHt.fBHHSI B hiBO.llB .naHHbiX H3 aa.llBHHoro qu:cna KBHana - *cTo·n,... Ko

MB.H.D.Hbie CHrHBJlbl ,..HHD.HKBUHSI• H ,.. CTOll,.. , llOCTYll810T H3 perHCTpHpyiOtuet\ C HCT9Mbl, 8 

ocTanbH hie - s o6paTHOM HanpasneHHH. YnpasneHHe BhiBO.D.OM ocyLUecTBnReTcsr c BbiHOC HbiX 

nynbTOB, y C T8HOBJl9HHblX y BbiXO.O.HblX yCTpO il:CTB . 

0ni!CbiB88M08 KOMMYT11py!Oll.l88 ycTpOliCTBO fl03BOnS!eT OilHOBp8M8HHO II H838BHCHMO 

Bb!6Hp8Tb Tpll 113 16 BXO.UHblX ycTpOHCTB ( ycTpOl!CTB 38flOMHH8HIIR MHOrOK 8 H8nbHblX perKc

TpHpy!Oll.lHX CHCT8M HnH MHOrOK8H8nbHbiX 8H8nH38TOpOB) .UnR COBMSCTHOl! p860Tbl C Tp8M!I 

H3 W8CTH BblXO.UHblX ycTpOi!CTB. TpH H3 WSCTH nocne.UHHX ycTpOllCTB S!Bn!IIOTCSI OCHOBHbl

MH, a .upyrHe TpH - .uy6nHpy!OwHMH. OcHOBHoe H .uy6nHpyJOwee ycTpol!cTea nooqepe.uHo 

BKni0'1810TC!I .UnSI COBMSCTHOll p860Tbl C BXO.UHblMH . tibt6o p n1060r0 BXO.UHOro H n1060r0 

BblXO.UHOrO yCTpOl!CTB .QnSI COBMSCTHOi! p860Tbl BbtnOnHS18TCSI B npOH3BOnbHOl! nocne.ooaa-

T91JbHOCTH C llOMOWbiO KIJ8BH8Typbl, ycT8HOBIJ9HHO.A: H 8 BbiHOCHblX nynbTBX ynpaaneHHSI. 

no.oKni0'18HH8 K BblXO.UHOMy yCTpol!CTBy .UByX H 6onee BXO.UHblX HnH K BXO.UHOMy .UBYX H 

6onee BbiXO.QHbiX 6nOKHpyeTCSI 8BTOM8THt.f9CKH, npH 3TOM COBMeCTHBR pa60T8 pBHee CBR-
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38HHbiX K8)1{.Ub1X .UBYX yCTpOiiCTB H e HapywlleTCSI. n o.a K11104 6H H e BX O.U H O r' O yc TpOti:C TB B H11H 

rpyrlrlbl TBKHX yC TpO:'lC TD B KOMMYTB TOpe MO>K6T 6biTb 6 110KHp0B8H O C IIOMOllibiO B H 6UJH HX 

3116KTpHYBCKHX C lfrH8110 B . 

CTpyxTypHaSJ cxeMa ycTpoA:c'!'~ npenc T aan e H a ua pHc. 1. YcTpOACTBO cocTOHT JI 3 

Tpex oT.nenbHbiX KO MMYTB Topoa (I, II H III ) , O.OHOHM e HH bie BXOJlbi KOTOpbt X CBS13BHbi c 

06LUHMH BXOJlHbiMH K86enHMH (No 1-16). I:I~IXOJlHO~ Ka6enb KB}f{JlOrO KOMMyTaTopa (Hanpii

Mep, KOMMyTDTopa I) C8H38H C Jl8YMH 8biXOJlHbiMH ycTpOilCT88Mil (I H lA ), pa6 0T810LUHMI! 

noo~ epenno . Bbi6op 8xonuoro ycTpoflcTBa nnR K OMMYTH po8BHIHI ocywec T8nHeTCR c onnoro 

H3 QBYX Bb!HeCeHHblX ny11bTOB KOMMyTB T Opa , yCTBHOBJleHHb!X y COOTB6TCTBYIOLUHX BblXO.ilHbiX 

ycTpoH:cTB. UenH B3BI-rM n oH: 6 noKHpOB KH BK11 JO lf e HHH onpe .ae nSJ:IOT n ocne.ooaaTenbHoe BK11JOl.fe

HH e 11x 13 pa6oTy. C onnoro H3 nayx nynbT 08 c HrH a n 8bi6op a 8xona ~epe 3 cxeMy 6noKHpo8-

KH nponyCKB e TCR 8 KOMMYTBTOp If OJlHOBp e MeHHO 6nOKHpyeT 8bi6op 3Toro BXOJlB 8 LtpyrHX 

KOMMYTBTopax (II H Ul), no..:tBBBeMblll H3 K8KOro-nH6o tlHeLUHe r o yCTpOH CTBB HB BXOJlbl 6no

KHp08KH Cll r Han 30npeLUaeT KOMMYT11 p08 8HI!e 8XOJlHbiX ycTpoi!cT8, 

nnH npH8enennon CTPYKTypnoll cxeMbl xapaKTepHbl npocToe ynpa8neHHe H He388HCK

MOCTb Bbt6opa BXO.O.OB , 8 T 8 K:tK 9 H.Q9HTHt{H0CTb Tpex C8MOC:TOHT811bHblX qBC TeA: . KB >KJlbt A: 

K OMMYTBTOp ll03B011S16T H93UBHCHMO Bbt6Hp8Tb H CBS13biB8Tb OJJ.HO H3 He38HS1TbiX BXO.OHbiX 

ycTpOl\CTB C 06WRM B blXO.O.HbiM, a BC€ ycTpOA.CTBO B U9J10M 068Cil8l.JHB88T O.D. H OB peMeHH hiA 

8 bi 6op Tpex 8XOJlHbiX If Tpex 8biXOJlHbiX YCTpoi!CT8 H3 o6wero 'iHCna HX 22, 61!0KHp08KH 

o6ecneqHB8lOT llO.O.K11 lO l.feHH 8 K K8>K.LlOMy KB6en10 CB 513H He 6onee O .D.HOf'O BH6illHero ycTpoll:

C TBB . 

cpyHKUHOHBJ1bHO-norHqecKBSI cxe M a KOMMyTaTopa II H era c x e M a ynpaaneHHst noKa-

3BHbi Ha pHC, I, 3neKTpOHHblll KOMMYTBTOp COCTOifT 113 16 rpynn BeHTHnell, no <!l!cny 8xo

JlOB. rpynna ( 22 8eHTHnsl) npeJlHB3H 8~eHa JlnH KO""YTHp08 8 HI!H CHrHano8 , nepenasaeMbiX 

n o LUHH8M OJlHOro K a 6enH C8H3H. nep8bie 18 aeHTHnell KB}f{JlOil rpynn bi (8eHTHnH 1-18 B 

nep8oll rpynne) npenHa3naqeHbi nnH KoMMyTHpo8aHHH CHrHano8 Kona H Lt8yx ynpa8nHIOLUHX 

CHPH8110B ( "'CTOrr* R .,RH.O.HKBUHfl*), llOCTYll8lOWHX H3 BXO.OHOrO KB6ens:I - BeHTHJlH npstMOPO 

nponyCK8HHS1. 8blXO.D.bJ ]6 B6HTHnefl, npe.D.H83H8"16HHbiX .0.11SI KOMMyTHpOB8HHst OD,HOHM6HHOr'O 

cHrnana KB}f{Jloll rpynnbl ( nanpHMep, 8eHTHnH I, 23, ... , 331), C8H3BHbi qepe3 cxeMy o6'b

enHneHHR c o6w ell 8hixonnoll WHHoll. noc nenuHe 4 8eHTHnH rpynn (8eHTHnH 19-22) npen

H aaHaqeH bt .0.1151 KOMMyT HpOB8HHH OCT811bHbiX ynp8B11S110WHX CHPH8110B , nepe.D.8B86MbiX BO 

BXOJlHOl! KB6enb - aeHTHnH o6pBTHOrO nponyCKBHHH, 16 TBKHX 8eHTHneil, npeLtH83H8'ieHHbiX 

.0.1151 KOMMYTHpOB8HHSI OD.HOHM9HHbiX CHI"'H8J10B KB>K.CJ.OA rpynnbt, HM9!0T 061.UHfl BXO.O, H CBS1-

38H bl C COOTB9TCTBYlOlU6A: WHHOA: BbtXO.O.HOrO K86611H. i::3biXO.O. B6HTH11SI CBSI38H C O.O.HOHMeH 

HOl! W KHOH COOTBeTCT8YIOll!ero 8XOJlHOrO Ka6enR qepe3 CXeMy o6'beJlHHeHHR 0 H8 LtpyrHe JlBB 

BXO.D.B KOTOpOA n0.0. 8IO TCS1 C HPH 8J1bt H3 H.QeHTI·ftlHbiX D9H THne}i .OBYX .D.pyrHX KOMMy T BTOpOB . 



KoMMYTK poaaa He c HrHanoa ocywecTBnHeT cst n ocpe.acTaOM nHHeAaor o Bbi 6opa W H H yn

paaneHH H COOTB9TCTByJOWHX rpynn . npH 3TOM H811pSI.>K9HHe Bbi60 p 8 110.ll.E19TCSI 110 O.llHOA R3 

16 WIIH Bb!60p8. rpynnbJ BeHTIInel! Bhi 6 11 p8IOTeSI e n OM OlllblO Kll8B II8Typbl O.QHOrO 113 .OBYX 

.ay6n 11pyiOtUIIX nynbTOB. BKniO'IeHKe K8>KJlOll Kn8BII8Typbr ( Bhr6op rpynn) B03MO>KHO noene 

Bbi KniO'IeHIISI .ay6nllpyiOtUel!. C 3TOl! uenbiO np11 38Mb!K8HIIII K8KOro- nii60 KOHT8KT8 Bb!60p8 

H8 O.OHOl! Kn8BII8Type eHIIM il eTeSI H811pSI>KeHII e e KOH T 8KTOB .apy rol!, 'I TO llenonb3yeTeSI .an>l 

6nOKHpOBKH BKnJOtt9HH51 nocne.nHeA. 

13 exeMe 6noK11pOBKII Bbi60p8 II H8np51>KeHIIe Bhi60p8 6nOK11pyeTeSI e flOMOlllblO O.QHo-

ro 113 16 aeHTIInell 38npeT8. K8>K.llhill aeHTHnb 3TOl! rpynnbr CB5138H C O.D.HOH M9HHbiMH 

BeHTIIn!IMII .OBYX .apyrHX rpynn (I II Ul nepeKpeCTH biMH CBSI3SIMK - C BblXO.D.8 H8 BXO.llbl 

.apyr11x. H8np51>KeHH e Bbr6op8 , H8np11Mep, axo.a8 N2 I npon yeK8eTeSI q epe3 a eHTHnb I , ee-

nH H8 BTOpoll sxo.a e r o (qepe3 exeMy o6oe.aHHeHII 51 ) He noeTyn8eT H8npSI>KeHIIe e Bhr-

xo.aa seHTHnH rpynnbr 11n11 Ill • Cne.aoeaT e n bHO, KOMMYTHpoeaHHe axo.aoe a o.u-

HOM I<OMMYT8TOpe B03MO>KHO, een11 OHII p8Hee He 6binll 38H51Tbl B K8KOM-nii 60 .apy rOM , Bbr6op 

H938HHTOrO BXO.ll8 COI1p0BO.>K.ll89TCSI 6 n O KHpOBKOA nocne,a,ylOW9rO I10.ll Kfll0 '19 HH SI e r a K Bbi XO.ll 

Hb!M yeTpolleTB8M .apyr11x KOMMYT8TOpoa. 

TpeTIIll axo.a exeM o6be.QIIHeHII51 1-1 6 llenonb3yeTe51 .an>1 e B 51311 e Bhrxo.aoM exeMbi 

o6b e.Q KHeHII 51 17, H8 BXO.llbl KOTOpOl! eHrH8nbJ 6nOK11 p OBKII HOeTyfl8lOT 113 BHeWHIIX yeTp Ol!eTB 

(no K86enSIM eB513H) , 

0nHC8HH8H BbiW9 CX9M8 onpe.nen HeT 110Cne.aOB 8 T 9 n bHOCTb KOMMyTHpOB8HH SI K8:>K.llOrO 

113 axo.aHhrx ye T pol!eTB e o6tUHMII BbiXO.OHbiMII , CxeM8 o6eene'!IIB8eT 38tUHTY eoaMeeTHOl! 

p 860Tbl eB513bi B8eMbiX q epe3 KOMMY T 8TOp yeTpOlleTB, eo3.Q8eT B03M O>K HOeTb nporp 8MM11 pye-

MOr O ynpaaneHRSI K OMMy T 8TOp 8M H C 11 0M0Ulbl0 B H9W H H X a n e KTpH q eCKH X C HrH anoB. 

CxeMbi KOM MYTIIPYIOLUIIX a eH THn e ll onHebiB8 IOTeSI HII>Ke. 13eHTIInll '!e T brp ex rpynn , npe.a

H 83H a tte HHbie .anSI K OM MYTHpOB 8HH H O.llH OHMe HH biX C HrHBflOB l-19Tbi pex B XO.llHhiX K 8 6 e neA, 06oe

.ll HH9H bl B O T .ll€flbHbi € HtteAKH. 22 SI'I9 AKH COCT8BnSI IOT O.llHH H 3 '19 T bipe x O T.ll9 n b H bi X 6 n OKOB 

KOM M yT8 T Op8. B ee 5l'le liKII np51Mor o n p ony eK8HIISI ablnonue~bi n o ll.aeH TK'IH Ol! exeMe , pil e . 2 8 . 

B xo .aHht M e aru8n o M ( 'I' KO.a 8 ) 51Bn 51eT e SI y poaeHb o Tp11U 8 T e nbuo ro H 8n p51>K e HH51 - 5 aonbT 

11 6 onee . OTCyTeTBIIIO e HrH8n 8 ( •o• K0 .08 ) eooTa e T e TayeT ypoaeHb- I a o nbT 11 M e Hee. 

<P p o HThr nep e n 8.aos H 8n p SI>KeHII SI n o p51 .0 K8 Hee KonbKIIX MIIKpoeeKy H.a 11n11 6on ee. B exeM e 

aeH TI<n51 .a11 o.a OT Kp btT 11 n p onyeKOeT a xo.aHo l! eHrH an , Kor .a8 H8 BTo p o ll a xo.a ero (axo.a 

Bbt6op 8) no.aaHO H8npSI>KeHIIe OTp 11U8T e n b HOl! non 51p HOeTII ( -;,!Q BOnbT ) , 3 TOT >Ke .0 11 0.0 ll e 

nOnb3yeT eSI ,anSI orp 8HH'IeHH 51 BXO.QHOrO e ll rH8fl8 11 0 M8Ke iiM8nbHOM Y ypOBHIO (oKono -1 0 a), 

Bbrxo.abt T8KIIX aeHTIInel! o6oe.aiiHeHbt e noMOlllbiO .a11o.aoa 11 H8rpy»<eHht H8 axo.aHoe eonpo

THBneHIIe (He MeHee 30 KOM) o6mer'o 3MHTT epHOrO noaTOp11Tef!51 , noene.OHHe .OIIO.llbl, KpOMe 

TOro, cny>KaT .anSI orpaHH'I9HHSI BXO.llHOrO H81IpH>K9H H51 110 MHHHMBnbHOMy ypOBHlO - OKOflO 

0 BOnbT, 
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5jqel!KH Jl/lll KOMMYTHpOBBHHll nepeJlBBBeMbiX B o6paTHOM HanpasneHHH CHrHBilOB 

( napaMeTpbi :>THX cHrHanos aHanorH'IHhl BhlweyJ<aaaHHbiM ) BhmonHeHbi no cxeMe p•IC . 26, 

CHrHan c o6mero sxo-Cta nepeaaeTCll Ha OJlHH Ha qeTbipex BhiXOJlOB qepea llHOilll bil! s e u

THilb, HB BTOpOl! BXOJl ( BXO)l Bb!60pa) KOTOporo nO)lllHO OTpHUBTellbHOe IIBITpl!>KeHHe - 20 B, 

Pa6oTa nocneaHel! cxeMbi a HanorH'IHB pa6oTe npellbiilYLUel!. 8biXOil KB>Kaoro seHTHnll Ha-

rpy)l{eH H8 BXO.llH09 COllpOTKBneHHe 3MH TT9pHOf'O llOBTOpHTenH, H.ll9HTH"'H0f'O llpHB9.ll9HHOMy 

HB npeJlblllYLUeA CXeMe. 5jqeJIKB Jlllll KOMMYTHpOBBHHll CHrHana "nycK" no CTpyKType H)leH

TH"'H8 rroCne.aHeA CX9M9 1 HO BblllOnHeH8 C npHM9H9HH9M LI.HO.llHO-Tp8HCciJopMllTOpHblX 89HTH.

nel! , 8 CXeMe nocne)lHero ¢opMHpyeTCll nyCKOBOA HMnynbC OTpHUBTellbHOA nonllpHOCTH C 

BMnnHTyllOA 8 BOilbT H JlllHTellbHOCTbiO 4 MJ<CeK, 8biXO)lbl O)lHOHMeHHb!X ll'leeJ< npl!MOrO 

nponyCKBHRll H BXO)lbl O.!lH OHMeHHbiX ll'leeK o6paTHOrO nponyCKBHHll 'leTb!pex ·6110KOB KOMMy

T8TOp8 06'b9.llHH9Hbl WHH8MH K CBH38Hbl C .O.BYMSI SbiXO.OHbiMH p83'b9M8MH . BXO.Ubl O.D.HO

HM9HHbiX gqeeK llpHMOf'O nponyCK8HHH 1 8 T8K>K9 BbiXO.llbl Sl"'99K o6pD.THOf'O nponyCK8HHSI 

Tpex KOMMYT8TOpOB 06'b9.0HH9Hbl WHU8MH H CBR38Hbl C COOTB9TCTByiOUlHMH BXO.O.HbiMH paao-

9M8MH. 

8biXOilHbie cHrHBilbi KOMMyn<pyiOLUHx ll'leeK 6ea aononHHTenbHOI!. ¢opMHpOBKH nepe

llBIOTCll no npOBOJlBM Tene¢QHHOrO KB6enl! (anHHOJI JlO 30-50 MeTpos), Harpy>KeHHb!M HB 

conpOTHBneHHe - KOM • .llnll l!'leeK XBpBKTepHB HeKpHTH'IHOCTb HX pa60Tb! K H3MeHeHHliM 

napaMeTpoa cxeMbi H HanpH>KeHHA. 

EnoKHpOBKB Bhi6opa axoaa ocymecTBnlleTCll c noMOLUbiO aneKTpOHHOl! cxeMbi 

pHc. 3, cocTOl!LUell Ha Tpex HaeHTH'IHhiX aenTHnel! aanpeTa na TpBH3HCTopax. Uenb KonneK

Topa KB>KJlOrO H3 Tpex TpHOJlOB llHTBeTCll HBilpl!>KeHHeM C O)lHOHMeHHOl! WHHhl Bbi6opa, 

nOCTynaiOLUHM H3 llyllbTOB COOTBeTCTBYIOLUero KOMMyTBTOpB, 3TO HBilpli>KeHHe llO)lBeTCll 

B KOM!vJYTBTOp qepea llOCile)lOBBTenbHOe COilpOTHB/leHH e 390 OM, KOr)lB 6nOKHpyiOLUHA TpHOJl 

aaKpbiT. 8biXOil TpHoaa Harpy>KeH HB BXOilhi 6noKHpOBKH aayx apyrHx. tlbiXOilHOe HanpH>Ke

HHe OKOIIO - ;.!Q B, KOr)la TpHOJl 3BKpb!T! H·-1 B, KOraa OH OTKpb!T HBilpl!>KeHHeM 6nOKHpOB

KH - C Bb!XO)lB Jlpyroro TpHO)lB. nocne nocTynneHHll HBilpl!>KeHHll Bbi6opa B TBKOl! CXeMe 

yCTBHBBilHBBeTCll OJlHO H3 Tpex COCTOliHHl!, H3 KOTOpb!X K3>K)lOe XBpBKTepHayeTCll HellpOBo

)llllUHM COCTOl!HHeM KBKOro-nH6o O)lHOrO H3 TpeX TpHOJlOB, ,llel!CTBHTellbHO, !10Cile npoxo

>K)leHHll Hanpl!>KeHHll Bhi60pB qepea OJlHH H3 TBKHX BeHTHnel! (era TpHOJl aanepT) 3TO 

HBilpl!>KeHHe Bb!BOJlHT H3 pe>KHMB CMeweHHll nepeXOJl 3MHTTep-6aaa llBYX apyrHX TpHOJlOB, 

npH llOCneayiOLUeM nocTynneHHH HBnpl!>KeHHll Bbi6opa HB KOillleKTOpb! llOCne)lHHX OHO WyHTH

pyeTCll (H He llO)lBeTCll B COOTBeTCTByiOLUHe KOMMyTBTOpbJ), 8 CXeMe HOBOe COCTOQHHe MO

>KeT 6b!Tb YCTBHOBneHO llHWb llOC/le Bb!KiliO'IeHHll pBHee yCTBHOBHBWerOCQ, .llnll CHMMeTpHq

HOl! pa6oTbl cxeMbi Hanpg>KeHHe HB WRHhi Bbi6opa ( KnBBHBTypy) acex nynhTOB noaaeTCll 

OT 06LUero HCTO'IHHKB ( -30 BOilbT), B Bb!XO)lbl Harpy>KeHbl 60/lbWOl! eMKOCTbiO, onpeae

llliiOLUeA XBpBKTep npouecca yCTBHOBneHHll, npH CpB6BTbiBBHHH CXeMbl 6nOKHpOBKH COBMeCT

HBll pa60TB paHee CBli3BHHbiX qepea KOMMyTBTOp ycTpOJICTB He HapywaeTCH, Ha OllHH H3 
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BXO.llOB 38I1peTa K B>K .D.DrO B9HTHJISI O.D.HOA rpynnbt MO>KeT 6biTb flO.D.8H 8H9WHHA: 6nOKHpyiO

lUHl! CHI'H Bn. npH ITOCTynneHIHI nocneLJ;Hei'O nepexo.o; 3MHTTep-6838 TpHOLJ;OB BbiBOLJ;HTCS! 

H3 pe>KHM8 ..:: MeW9HK51 H aanpewa eTCSI nocn e.a,yJOUlee KOMMYTHpOB8HHe COOTB9 T C T ByiOWHX 

BXO.C.OB KOMM yTBTOpa. 

npu: Cp868Tb1B8HHH CX9Mbl 6nOKHpOBKH BKJIIQqBeTCR JI 8 Mll8 H 3BOHOK CHf'H8JIH3llUHH. 

Jlnst 3TOI'O 3MHTTepbl BCeX 6nOKHpyiOlUHX TpHOLJ;OB CB5!38Hbl C Hynesol! lUHHOl! qepe3 o6mee 

COITpOTHBneHHe 5 OM. npH npoTeK8HHH TOK8 '1epe3 6ITOKHpyiOlUH11 TpHOLl H 8IT pst>K eHHe C 3TO

• 
I'O conpoTHBneHHst no.o;aeTcst ( qepea ycHnHTenb) .o;nst BKITIO'IeHHst pene. CHI'H8nH38UHst BhiKniO-

t.t89TCSI flOCne CHSITHR 6 nOKHpyJOlll9f'O H 8 llp5I>K9HHSI HJIH BbiKJllOt.teHHSI ee BH9WHHM CHI"'H8JIOM . 

CxeMa KJIBBHTBITpbi B hr6o p a a x o.nos KOMMyTaTopa .a.nR ·acex nynhTOB u:.neHTHlJHa. 

K nasHaTypa , n oasonstiOmast Bhi6Hp8 Tb sxo.o;bi KOMMyTaTopa c npoH3Bonbllol! nocne.nosaTenb

HOCTbiO, ITOCTpOeKa H a OCIIOBe LlBYX nepeKni0'18IOlUHX .o;exa.o; C 'IHCnOM KIT 8 8HWel! 10 (HnH 9) 

TaxHe .o;ex a .o;bi (Mna.o;rnast H cTapwasl) no KOHCTpyxuHH aH a nOI'H'IHhi npHMeHsteMbiM a 

3Jl9KTpOM9X8HHt.{9CKHX Ct.{9THO-KJl8BHWHbiX M8llHIH8X. t1 .0.9K8 .lle flOJIO>K9HHe O.llHOit BKJIIOqeH-

HOl! Kn8BHlllH nocne H8>K8TH5! cjJHKCHpyeTCS! MeX8HH'IeCKH. npH H8>K8THH .o;pyl'oll xna-

BHWH o.o;HoapeMeHHO BhiKITIO'!BeTCii paHee BKITIO'IeHHast. Me>K.o;y .o;exa.o;aMH ycTpoeH a Mexa-

HJ.:PI9CK8 5I CBSI3b B BH.ll9 H906XO.llHMOf'O .D.JIH HX B38HM0.09A:CTBHH pbi'IBra, 6naro,a8pH qeMy 

n106ast KIT8 8Hlll8 MO>KeT 6biTb BbiKniO'IeHa C ITOMOlllbiO (He HMeiOIUel! cjJHKC8UHH) Kn8BHlllH 

"8btKIIJO\f9HO" B ·MJ:I8.0.W9A: Jl9K8.D.9. .l].nH Bbi60p8 BXOA8 M9X8HH\f9CKH nepeKJilOqBeTCSI 

KOHT8KTH85! I'pynna MliKp0BbiKITIO'I8Tenst ( THIT8 J1 703), yCT8HOBITeHHOI'O ITOLJ; COOTBeTCTByiO

IUei! KIT8BHlllel!. LJepe3 38MbiK810lUHl!Cst npH 3TOM KOHT8KT Ha COOTBeTCTBYIOlllyiO WHHY no

.o;aeTCS! Hanpst>KeHHe Bbi60pa (pH C. 4) • n pH BKniO'!eiiHOl! K8KOl!-nH60 OLJ;HOl! Kn8BHllle H8>K8-

THe BTOpol! B .o;pyi'Ol! LJ;eKa.o;e HITH KIT8BK8Type .o;y6nHpyiOIUei'O nynbT8 He npHBeLJ; e T K no

CTynneHHIO H8ITpst>KeHH5! H8 BTopyiO lllHHy Bbi6opa 6n8I'OLl 8 pH 3neKTpH'IeCKOl! 6nOKHpOBKe. 

CxeMa 6noxHpOBKH BKniO'IeHHst .nsyx gexag (pHc. 4) nocTpoeHa c npHMeHeHHeM .o;syx 

pene A H 6 H HOpM 8 nbH0-38MKHYTbiX KOHT8KTOB MHKpOBbiKniO'I8Tenel!. (8 p83p860TKe 3TOl! 

c xeMbi yqacTsos a n HH>KeHep Yf.n.YayHoa). B Hcxo.o;HoM cocTOHHHH ace xnaBHWH B.biKniO-

'l9Hbl, H H8 06MOTKH 3 THX pene ttepe3 TIOCJI9.D.OB8T9JlbHylO U9llb HOpM8JlbH0-38MKHyTbiX KOH

T8KTOB ITOLJ;8HO H 8 npst>KeHHe ITHT8HH5! - 30 B. npH 3 TOM o6a pene BKITIO'IeHhi, KOHT8KTbl a2 

H 6 2 p830MKHYTbi, a KOHT8KTbl a 1 H 6 1 nepeKJilO'l9Hbl TBK, 'ITO H 8 ripH>K9HH9 "BKJIIO\f9HHR" 1 

ITOCTynaiOtUee H3 .o;y6nHpyiOIUei'O nynbC8, ITOLJ;aHO H8 IT8MITbl HHLJ;HK8UHH COC TOS!HHS! .o;exa.o; 

"1, H "10". npH H8>K8THH KJIBBHWH, H a npu:Mep, "1, t uenb llHT8UHH o6MOTKH pene A paa -

p brsaeTCH, 11 3TO pene BhiKniOttaeTcsr . KoHTBKT a 1 B03Bp81U89TCSI , H H8llp51>K9HH9 C 

Jl 8M flbl "10" CHHM89TC51, HO llO.ll89TC51 tt e pe3 BbiKJIIO\f9HHhtit KOHTBKT KJI8BHWU: "1" H8 COOT-

B e TCTByiOIUyiO lllHHY Bbi6opa. nocne BbiKniO'!eHHS! pene A KOHT8KT a 2 38MKHyT, IT03TOMy 

llpH llOCJie.D.yiOUl9M BKJllO\f9HHH K8KoA-nH60 KJI8BHWH C TBpwett .D.9K8.0.bl Panpsr>KeHHe llHTS HKSI 

c o6MOTKH pene E He CHHM8eTCR. nu:lllb nocne BbiKJllO\f9HHSI l{flOBHlllU: "1" nocne.o.aee pane 
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BbiKniO'i89TC51, H qepe3 BKni01.J:9HHbiA KOHT8KT CTBpweA .D.9K8.0bl H8npSDK9HH9 M0)1{9T 6biTb 

TI0Ll8HO H8 CO OTB9TCTByJOlllyJO WHHy Bbi60pa. npH - Llpyroil nocneaoeaTenbH OCTH BKTIIO'I9HHll 

.09K8.0 pa6oTll CX 9Mbl npOHCXO.QHT 8H8nOrH1.J:H O . 

J3nOKHpOBK8 BKnJO'I9HHll LlBYX Lly6nHpyiOlllHX nynbTOB (KnBBHBTyp) KOMMyTaTo pa Bblfion

H SI 9TCSI BhiKnJO'IBHHeM u a npsvKeHHH nHTBHHH (-30 a) , noaaaaeMoro a KB>KLlbill nynbT qepea 

KOHT8KTbl a 3 , 6 3 pene Llpyroro nynbTB. 8 HCXOLlHOM COCTO SIHHH KTI8BH8Typbl nynbTS 

BC9 KJ18BHWK BbiKniD'i9Hbi , H nocne.D.HH9 KOHTBKTbi 38MKHYTbl, fi03TOMy H 8npst>K9HH9 - 308 

nocTynaeT a ay6m<pyiOtUHll nynhT ( u anpH>KeH H e •aKnJOqeuo•). nocne BKnJOqeHIHI KSKol!-nH6o 

KnBBHWH KOHT8KT a3 HnH 63 p83MbiK89T U9flb flHTBHI!ll Lly6nHpyiOW9rO nynbT8 ( •6nOKR

pOBK8 BKnJOq9HHH'). npH 3TOM H8 nocne.aHeM nynbTe BbiKnJO l:I89TC51 pene B, H KOHT8KT a3 

38MbiK89TCH 1 WYHTHpyH KOHTaKTbt 8 3 H 63 1 KpOM9 TOrO , racHyT fl8Mflbl HH.D.HK8UHH -

nBMflbt '1,. H '10'. nocne BbiKfl JQ q9HHH Kn8BHJlJH nepBOrO nynbT8 , Kfl8BH8Typa BTOpOrO 

MO>KeT 6biTb HCnOnb30B8H8 Lln!l Bbi60pa BXOLlOB. npH 06pSTHOl! noCn9LlOB8T9TibH OC TH BKmo-

1.J:9HIHI nynbTOB pa60T8 CX9Mbl 8H8nOrH qH a . 0nH C8HHbl9 BbiWa CX9Mbl 6nOKHpOBOK 1 npe.a,y

np9>KLl8ll nocneLlCTBIH! OW H 60'!HbiX ael!CTBHll onepaTopOB npH KOMMYTHpOBBHI!I! yCTpOl!CTB 

KOMnneKCB , o6ecneqHB8JO T 38WHTY COBM9CTHOtl pa60T bl CBH38H HbiX qepe3 KOMMYT8 T O p 

YCTpOl!CTB o 

YfMHT8TO p KOHTpOnhHbiX C HrH 8 flOB co.ae p >K HT 22 TyM6nepa, C flOMOlllbJO KOTOpbiX SKnro-

l.f89TCH K8nH 6 pOB 8 HH 09 H8llpH>K9HHe , HM M HTHpyrowee llOCTynneHHe COOTB9TC TBy JOlU HX CHrHa

noa. KoHTponbHbie c Hrua n bi no 2:.1 WHHBM nepexoau o r o Ka6enH c p aabeMaMII MoryT 6biTb 

fl0Ll8Hbl H8 n106 0 l! BXOLl Hnll B bi X OLl KOMMYTBTOpOB. J-i anp!!>K9H1! 9 CHrHM8 yCT8H8B nHB89TCll 

C llOMOLUbiO nepeKniO tt8T9nSI OT 1 .llO 6 BOnbT. 

* * 
KoHCTpyKTHBHO y c TpollcTeo KOMMy TaTopa B biilonueu o a B HLl e wKa,Pa co cMeHHbiMH 6no-

KBMH. J3nOKH KOMMYT8TOpOB ( acero T8KI!X 6nOKOB 12) Bblfl0TIH9Hbl B BHLl9 OTLl9TibHbiX 

B38HM038M9Hli9MbiX KBCCeT (50 X 300 X 480 MM) C p83 b 9M8Mllo jj OTLlenbHOM 6nOK9 ynpa an e -: 

Hllll p83M9lll9Hbl CX9Mbl 6nOKHpOBKH Bhi6opa , yCHTIHT9Ti b H ycTpOACTBO CHrH8flH38UHH, 

6nOK llHT8HHH H HMHT8TOp KOHTpOnbHbiX C HrHano a. Ha fl8H9nb HH.llHKB URH BblH9C9H bl n8Mfl bi 1 

yK 83biB8!0lllH9 BKn iO'i9HH e C HrH8flH38UHH, BKniOlJ9HH9 BbiXO.O.HhiX ycTpOA:CTB - 6 HH.O.HK8TOp

H biX naMn H Bbi60p (38 H!!TOCTb) BXOLlHblX - 16 naMn. 

8 cero B y c TpOl!C TBB HCflOTib30B8HO OKOTIO 400 TpHOLlOB THn a nJ6 HTII! n13 H 2000 LlHO

LlOB THna .[l2)K HnH .[l1)K, YcTpol!cTao aKcnnyaTHpyeTcll a p e>KHMe uenpepbiBHOl! MHorocy

TO'IHOll pa6oTbi c uaqan a !96'1 r oaa. HeaaaHCHMOCTb pa6o Thi H aaaHMoaaMeHH9MOCTb Ka>K 

aoll 113 Tpex OTLl9TibHbiX 'IBCTel! y cTpOJlCTBS H OTLlenbHbi X ero 6nOKOB o6ycnSBTIHB89T 

p eMOHTo npHrOLlHOCTb 11 aoaMO>KHOCT b HX peaepaKpoaaHHll . Hane>KHB!I p a6o T a ycTpollcTea 

onpe.ll9flH9TCR 1 npe>K.ae BCero , npHM9H9H H9M BbiCOKOH8.0.9>KHbiX aneKTp OH HbiX KOMMYTHpyK>

lUHX cxeM . OnbiT Hcnonb30B8HH!I ycTpoilcTaa noaTeep>KaaeT uenecoo6paaHOCTb nocTpoeHHOl! 

CX9Mbl ynpaaneHHH. 
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