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~yHKUHOH8llbH8H CXeMa ycTpOACTB8 BhlBO,!l8 ABOHqHQ-,!l9CHTHqHoA HH~pMaUHH 

C UH$pOBOI'O BOllbTMeTpa THna llM2Q1Q H8 s neKTpoynpaBnHeMyJO neqaTSIOWYIO M8-

WHHKY 3Y M-46nn Hao6pa>Keua Ha pH c. 1. Ee MOJKHo paanenHTb ua TPH qacTH, KaJK

IlSH H3 KOTOpblX Bbin0llHH9T onpeneneHHYIO ljlyHKUHJO: 

1. CxeMa 1 A9WHijlpHpy10ut8SI ABO,HqHO-A9CRTHqHbiA KOA B ,!l9CSITHqHbl9 UH<jlpbl, 

3Ta CX9M8 COCTOHT H3: 6nOK8 3MHTT9pHbiX nOBTOpHTeneA - 3n 0 , rpynnbl CXeM 

COBn81l9HHSI - H 0 1 Ppynnbl CXeM paaneneHHH - HJ1H 0 , npH9MHOI"O perHCTpa Ha CT8-

THqeC:KHX TpHPI'epax, A9WHijlp8TOpa - lllli2• 

2. CxeMa npHBOAa K MBWHHKe 3YM - 46lln. 

3. CxeMa ynpaaneHHH, BKnJOqaJOutaSI TaKTOBbiA MynbTHBH6paTop - T.M., HN

nynbCHo-noTeHuHanbHYJO cxeMy coananeHHSI ( Kmoq) - K, aanepJKaHHblli ;onuoau6pa

Top - 3,0il. c aMHTTepHbiM noaTopHTeneM - 3n 1 H HHBepTopoM - HHB1 , cqeTqHK 

no MonynJO *8 *, newHijlpaTOP1 • · TpHrrep ynpasneHHSI - Y. Tp., a TBK)Ke cxeM)' 

paaneneHHSI - 11Jl~ 1 c ycHnHTeneM pene - Yc.P 
1

• 

3anyCK ycTpOACTBB BbiBOil8 HB neqaTb npOH3BOAHTCH H8lK8TH9M H8 KHOnKy *ne

'18Tb • , npu 3TOM Y, Tp. nepe6p8CbiB89TC H B COCTOSIHH9 1 pa3p9W810Ul99 npOXOlKA9HHe 

qepea KnJOq K nonoJKHTenbHbiX HMnynbCOB, nonyqaeMbiX npH AH<jl<jlepeHuHpOBaHHH 

nepellHHX ljlpoHTOB HMnynbcoa MynbTHBH6paTopa T.M. 11MnyllbCbi, nonyqaeMble npu 

AH<!J$epeuuupoaaHHH aanHHX <jlpoHTOB KonneKTOpHbiX nepenanoa T.M., Hcnonb3YJOTCSI 

nnH ycTaHOBKH B '0* npHeMHoro pePHCTpa. MynbTHBH6paTop T.M. PeHepHpyeT HM

nynbCbi C r H .. 150 MCeK CO CKB8lKHOCTbiO 2, nepBblli HMllYllbC 1 npoute,!lutHit qepe3 

KnJOq K, aanycKaeT OAHOBH6paTop 3,0n., a TaKJKe no6asnS!eT *1 * K conep)KHMOMY 

cqeTqHK8 llO MOAynJO *8' 1 KOTOpbllt AO 3TOI"O H8XOAHRCH B HyneBOM COCTOS!HHH, 0T

pHU8TenbHhllt HMnynbC OAHOBH6paTopa - 3,Q,!l, 1 AnHTenbHOCTbiO 50 MC9K 1 llOCTynaeT 

H8 B9HTHnH H 
1

• 8 9TOT MOMeHT pa3peuteHH9 cyuteCTByeT TonbKO H8 OAHOM H3 B9H

THneA aHaKa {+) HnH (-), nocKonbKY ua seHTHnb B.K. - 'soaapaT KapeTKH' nona

eTCH aanpewaJOutHA nOT9HUH8ll OT Y, Tp,, 8 B9HTHRH UH<jlp T8KlK9 38Kpb1Tbl BbiXOABMH 

3 



Jlill2 , fiOTOMy 'ITO CHI:"Han Y"Q" npHeMHOI:"O perHCTpa CTBBHT BCe ero TpHrrepbl B 

"I •, If TBKBH KOM6HHBUH H He l leUJH!j>pHpyeTCH Jlill
2 

. npoiin H 'lepe3 OllHH H3 BeHTJrnel! 

3HBKa ( +) If il l! (-) , HMfi YilhC 3 , 0n. nOCTynaeT Ha BXOll COOTBeTCTBYIOWero MOWHOrO 

ycumtTenH M . Y . , KOTOpbll! ocyweCTBilHeT ne<JB Tb 3HaKa ( +) . HnH ( - ) ua 6yMa)KHOl! 

neHTe. BTopol! HMnynh c T. M . , npoxonHw HII 'lepea KlliO'I K , BHOBb a a nycKaeT onHo

BH6paTop 3, QJ:l, If, KpOMe Toro, YCT8HBBilHB8eT C'leT'IHK n o MOllYiliO "8" B nono>Ke

Hife "2" , nepexon C'leT'IHKa lf3 fiOilO)KeHHH " I " 6 fiOilO)KeHHe "2" Bbl3bl68eT fiOHBne-

u ue nono)KuTellbHoro UMnynbca Ha nepeoii muHe newu~paTopa 
1 

nocTynaeT u a nepey10 rpynny eeuTuneii 11 
0 

• 3TOT UMn yllbC 

, COCTOHWYIO U3 'leTblpex UMnyllbCHO-

fiOTeHUUBilhHhlX BeHTHileii , U npOXOllUT '1epe3 Te U3 HUX, HB KOTOphlX npHCYTCTByeT 

paapema10wul! noTeuuuan 
Oe . ) c BbiXOllOB nepeoii ( cTapwel!) TeTpanbl llBOH 'IHO-

neCHTU'Iuoro Kona, uocTyna10wero c Bblxonoe UH~poeoro BOilhTMeTpa , Kon, npowen-

mull 'lepea nepey10 rpynny eeuT unel! 11 
0 , ~UKCUpyeTCH npUeMHblM perucTpOM, 

Jlemu~p8TOp Jlill2 B COOTBeTCT BUU C KOllOM, yCTBHOBile HHbiM H8 npueMHOM peruc Tpe, 

C03llBeT paape w aJOwul! noTeHUUBil H8 OllHOl! U3 CXeM COBn aneHH H 11

1 
, CBH3BHH Ol! 

C lleCHTH'IHblMU UH~pBMU , 11MnyllbC 0llHOBH6paTopa, n pol!nH 'lepea Ty CXeMy COBna

lleHHH 11 1 , H8 KOT Opol! eCTb paapeweuHe OT JlUJ
2

, ITe'!BTBeT COOTBe T C T BYIOWYIO 

u11~py ua 6yMa)Kuoli neuTe . n ocne 3Toro npu e MHblli perl!c T p c6paCbJBaeTcH a "0" 

UMn y n bCOM 0 06p830B 8HHbi M OT llU~epeHUUpOBBHUH 3BllHero ~pOHTa KOnneKTOpHblX 

nep e n aaos T .M. llanee onucaHHbili Bb! W e npouecc ne<JaTu UH~pbl n o s Top HeTc H 

ewe fiHTb paa. 

n ocne TOro, KBK BCe WeC Tb UU~p 6ynyT Hane<J8 T BHbl BMeC T e CO 3 H 8 K OM
1 

He06XOllHMO BepHy T b KapeT Ky lle'IBTBIOWeli MB Wi!HKU B HCXOllHOe nO/lO)Ke Hu e . 3 T o 

ocyweCTBilHeT CH BOCbMbiM HMnyllbCOM MYilh T HBu 6pa T o p a T . M ; , npoxoaHwu M '!epea 

Kll!O'I K. 11 Mnynb c c6paCbiBae T C'leT'IHK no MoaynJO "8 • a coc T oHHHe "0 ", a Y . T p .- ,1 

a n ono)KeHue, aanpewa10wee aanbHeliwee npoxo>KaeuHe HM n y nbcoe T .M. 'lepea Kll!O'I 

K. K poMe T oro, Hoeoe cocTOHHHe Y .Tp . coaaaeT aanpeweuu e Ha eeHT UilHx 3HaKoe 

(+ ) u ( - ) rpynnw 11 1 H paapeweHHe Ha BeHT Hne B . K . - "eoa e pa T Kape T Ku". H a 

BCex BeHTifllHX Ulf~lp rpynn bl 11 1 YCT8H8BillfBBe TCH aanpewaiOwHii fiO T eHUHBil OT JlllJ

2
, 

T . K , npHeMHblli perHCTp HBXOllH TCH B HylleBOM COC T OHHUU, no3T OMy B OCb MOii lfMfiYilbC 

3,0n. npoiiae T Ha MOWHbi i1 YC HilH Tellb B03Bp8 T a Kape TK1!
0 

'ITO n pu e eae T K YC T B HOB-

Ke Ka p eTKH B ncxoauoe nono)KeuHe . 

4 

I 
B Te'leHHe epeMeuu, Koraa npouaeoaHTCH ne•IaTb auaKa K 

B OUHOM H TOM )Ke COCTOHHHH, Pa3peW810WHli noTeHUHBil C ei:"O 

11n11 1 nonaeTcH Ha BXOA yCHilHTenH Yc . P
1 

, B KOillleKTOp KOTOp 

P 1 Tuna PCM 1• TaKHM o6paaoM KOHTaKTbl pene P 
1

, 3 

npH H8)KBTHH KHOTIKH " ne'I8Th', nOA810T nHTBHHe Ha 3/leKTpOABM 

Te'!eHHe ecero BpeMeHH ne'!8TH 3H8K8 H UH~ (• 1,5 Ce K), 'ITO I 

llBHI:"BTelliO p830I:"H8TbCH llO Hy)KHOI! CKOpOCTH K MOMeHTy, KOI:"l 

weCTBHTb B03BpaT KapeTKH. 8blwe 6blll0 YK838H0 0 'ITO BOCbMOI! H 

B8eT Y, Tp. B HOBOe COCTOSIHHe, KOTOpOe C03ll8CT 3anpeT Ha BXO. 

'IHT 3/leKTpOllBHI:"aTellb KBK pa3 B MOMeHT B03Bp8T8 KapeTKH
1

• 

noaToMy aa axon Yc.P 1 aaeeaeH 'lepea 11n11
1 

ewe OAHH ynpa 

OT OAHOBH6paTOp8 3.0n, 1 He fi03BOilRIOWHii 3/leKTpOUBHI:"aTelliO 0~ 

MSI B03Bp8T8 KapeTKH, 

PyKonuch nocTynuna B aanaTellbcKuA 

5 SIHB8pH 19681:", 
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JlUJ 2 , ITOTOMY 'ITO CHrHan Y"O" npl1eMHOrO perHCTpa CTaBH T BCe ero TpHrrepbl B 

"I", H TaKaS! KOM6HHaUHSI He Jle WK cpp HpyeTCSI 1lUJ
2 

. npoflJlSI 'lepe3 OllHH 113 BeHTUnel! 

3HaKa ( +) Hn H (-), HMnynbC 3. 0a. ITOCTynaeT Ha BXO/l COOTBeTCTBJIOIUero MOIUHOro 

ycnmtTenst M . Y ., KOTopbii! ocywecTansteT ne'laTb 3HaKa ( +) . IWH (-) Ha 6yMa)!(HOI! 

neHTe. BTopol! HMnynhc T . M . , npoxoastwHii 'lepea KnJO'l K , BHOBh aanycKaeT oano

BH6paTop 3 .0a. H, KpoMe Toro, ycTaHaBnHBaeT C'leT'lHK no Moaymo "8" B nono>Ke

HHe "2" , nepeXO/l C'leT'lHKa H3 nono>KeHHSI "J" B DOnO>KeHHe "2" Bhl3hlBaeT ITOSIBne-

HHe nonO)!(H TenbHOro I!Mnynhca Ha nepsoll WHHe newH~paTopa 
1 • 3TOT HMn ynbC 

nocTynaeT Ha nepsy10 rpynny BeHTHnell H 
0 , COCTOSIWJIO H3 'leTblpex HMnynhCHO-

IT OTeHUHanbHhlX BeHTHnefi , H DpOXOilHT 'lepe3 Te H3 HHX, Ha KOTOphlX npHCyTC TByeT 

paapewaJOIUHH noTenunan 
Oa. ) c BbiXoaoa nepsoll ( CTapweii) TeTpanbJ llBOH'lHO-

aecSITH'lHOro Koaa, uocTynaJOwero c BbiXoaoa UH~poaoro aonbTMeTpa . Kon, npowea-

wHii 'lepea nepay10 rpynny aeHTHnell H 
0 , ~HKCHpyeTCSI DpHeMHbiM perHCTpOM, 

JlewH~paTOp 1llli2 B COOTBeTCTBHH C KO/lOM, ycTaHOBne HHbi M H8 DpHeMHOM perHCTpe, 

coaaae T paapewaJOwHA noTe Hunan Ha oaHoli na cxeM coananennSI H 
1 

, CBSI3aHnoli 

C lleCSITH'lHbiMH UH~paMH, JiMITJDbC OllHOBH6paTopa , npoliaSI 'lepe3 TY CXeMy COBna

neHHSI 11 1 , Ha KOTOpofi eCTb paapeweHHe OT 1lUJ
2

, ITe'laTaeT COOTBe TCTBJIOWJIO 

UH~py Ha 6yMa)!(HOli neHTe . n ocne 3TOrO npHeMHbi fi pern c Tp c6paCbi BaeTCSI B "0" 

HMnyn bCOM, 06pa30B8HHbi M OT llH~epeHUHpOBaHH S! 3aJ1 Hero ~POHTa KOnneKTOpHb!X 

nepenaaoa T .M. Jlanee OITRC8HHblfi BbiWe npou ecc n e'l8TH UH~pbl ITOBTOpSieTCSI 

ewe ITSITb paa. 

D ocne TOro, K8K BCe WeC Tb UR~p 6yayT H8ITe 'l8 T8Hbl BMeC T e CO 3H8KOM
1 

He06XOilHMO BepHy Tb KapeTKy ne'l8T810Well M8WRHKH B HCXOllHOe nono)!(eHHe. 3 To 

ocywecTansteTcst BOCbMbiM HMnynhCOM Myn hTHBn 6pa Topa T . M ·, npoxonSiwHM q epe3 

KnJO'l K . 11Mnynbc c6paCbiBaeT C'le T 'lHK no MonynJO "8" a coc ToSIHHe "0 ", a Y .Tp .

B n ono)!(eHHe, aanpewa10wee nanbHei1wee npoxo)!(aeHne HMnynhcoa T .M. 'lepea KnJO'l 

K . K poMe Toro , Hoaoe COC TOSIHHe Y .Tp . coaaaeT aanpeweHHe na aeHT HnSix 3HaKoa 

(+ ) n (-) rpynnhl H 1 H p aap e weHHe Ha Be HTHn e B .K . - "aoaapa T KapeT Kn". H a 

BCeX BeHTHDSIX UH~lp rpyiTITbJ 11 1 YCT8HaBnHB8e TCSI 38npeiU8101UHfi ITOTeHUH8D OT JlUJ
2

, 

T.K , DpHeMHbiH pernCTp HaXOilHTCSI B HyneBOM COC TOSIHHH, n o3 TOMy BOCb MOH HMITynbC 

3 , 0/l, npoiiae T H8 MOIUHb!H YCHDH Tenb B03Bpa Ta Kape TKH , 'l TO npHBelle T K yC T8HOB-

Ke KapeTKH B UCXOilHOe ITODO>KeHHe , 

4 

B Te'leHHe apeMenu, Koraa npOH3aonHTCSI ne•Ja Tb 3 HaKa H UH~p, Y. Tp. CTO 

B OllHOM H TOM )!(e COCTOSIHHH. Paa peWaJOIUHll ITOTeHUHa n C ero nne q a 'lepe3 c6op. 

11fll1) noaaeTCSI H8 aXOil ycHnHTenSI Yc . P 
1 

, a KOnneKTOp KOTOpOro aKn!('{eHO pel 

P 
1 

Tnna PCM 1• TaKHM o6paaoM KOHTaKTbl pene P 1, 38MKHyawHcb 

npH H8)!(8THR KHOITKH " ne'l8Tb", ITO/l810T ITHT8HHe H8 3neKTp01lBHI'8Tenb M81UHHKH 

Te'leHHe ac ero ape Meuu ne'!aTu auaKa u uu~ (• 1,5 c e K), 'lTO noa aonSieT 3neKTP< 

nauraTeniO pa30l'H8TbCSI llO Hy)!(HOA CKOpOCTH K MOMeHTy, KOI'Il8 OH llOn)!(eH ocy 

weCTBHTb a03apaT KapeTKH. 8hlwe 6blnO YK838HO, 'lTO aOCbMOA HMnynbC nepe6p8Cbl 

aaeT Y, Tp. a Hoaoe COCTOSIHHe, KOTOpoe C031l8CT aanpeT HS axone Y c.P I H OTKnJO 

'IHT 3neKTponauraTenb K8K p83 a MOMeHT a03ap8T8 KapeTKH 1 'lTO Ue)!(enaTenbHO 

no3TOMY ua axon Yc.P 1 aaaeneu 'lepe3 HnH 1 eJUe OllHH ynpaanSIJOIUHA CHruan . 

OT OllHOau6paTopa 3.0n, , He IT03aoni!IOIUHA 3neKTpOnauraTeniO OTKnJO'IHTbCSI ao ape· 

MSI aoaapaTa KapeTKH. 

PyKOITHCb ITOCTynuna a H31l8Ten&CKHA OTaen 
5 SIHBSpSI J968r, 

5 
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