
~ 

06bE.lU1HEHHblt1 HHCTHTYT SI.UEPHbiX HCCJJE.UOBAHHti 
nA60PA TOPV1H H.[lEPHbiX nP06nEM 

n.n. raspl!w, IQ.H. lleHI!COB, A.r. K oM I! CCapos, 
B.M. na'li!HOB, 8.1-1. npllnl!nKo, IQ,l-1. Cycos, n.T. WHWnSIHHIIKOB 

1582 

W Y1POKOll Y1A n A30HHbiH ABTOMATVl4ECKY1H 
3nEKTPOHHO-C4ETHbl H YACTOTOMEP 

1/JUB, {tJtJ; tNJ, e 9V-!IJP . 

lly6Ha 1964 

U,Afr1{ 



ABTOMBTH'IeCKHil aneKTpOHHo-c'!eTHhil! 'IBCTOTOMep ( 3C4) HBnHeTcSI UHtPPOBbiM H3Me-

pHT8flbHhiM npH60pOM , npe.D.H 83H 8 l.J.9HHbiM .nnH H3M9p9HIHt ycpe.llH9HHOA H8 H9KOTOpOM HHTep-

B a n e BpeMeHH 'IBCTOTbl 3neKTpH'IeCKHX C>!rHanoB . 3 C 4 HMeeT Cyll.leCTBeHHO ny'lwHe xapaK-

TepH C THKH, YeM untpoKo H:cnonb3yeMhie peaoH aHCHbre H r eTepo.nHHHhre l-IBCTOToMepbi . K .ao

C T OHHCTBBM 3Cl{ cnenye T 0TH 9CTH HC' KniO"'HT9nbHO BbiC O KJlO T04.HOC T b H 3 M8p9HHA: --I B CT O Tbl, 

U HtPPOBYIO <1J o pMy HHaHK B UHH pe3yn bT3TOB , 8BTOMBTH3M fl,. K B K cneaCTBHe, 6bi C TpOTY 1! 3 M e 

peHHA . lleCSITH1.fH Ot i\ HnH .llBOiP-lHO!l CCH THYHbllt KO.ll pea ynbT8T8 H3M8p8HHJ:t MO>K8T 5bJTb 

HenocpeaCTBeHII O BBeaeH B nep<1JopHpyiOillH e y c TpOl\CTBB UHtPpOBbi X Bl>I'I I1 CniiTenbHbl X MBlll HH . 

0nHC biB8eMbiA WHpOKOaHBfi830HHbiA 8B T OMBTH'IeCKHA . 3C4 fi03BOnsteT 6 e3 K BK HX- nH6o 

Onep8UHlt H8CTpOAKH H3M9pHTb l{8 CTOTY CHHYCOH.llBnbHbiX HnH HMnynbCHbiX CHrHanoB B D. H t1 -

fi830He qacTOT OT 100 Kru a o 100 Mru. V13MepeHHS! npoH3BoaSITCS! HnH nepHOaH'IecKH qepea 

5 -30 ceK, 11nH B • paaoaoM• pe>KI!Me c 3anycKoM np116opa OT KHOnKH. P e3ynhT BTbi H3Mepe

Hfl ll ne'!BTBIOT CS! HB 6yMB>KHOA neH T e npH fiOMOilllf MBWHHKH TI1n 8 CJJM-107. 

6noK-CXeMB '18CTOTOM e pa TIOK83BH8 H B pH C . 1. 

YcHm<Tenb-q,opMHposaTenb <PopMHpy e T C TBHaapTHbi e 3BTiycKa IOilll!e HMnynhCbi a n" aso-

H•!Ho- nstTepH'IHOl! nepec'!eTHoA cxeMbi c MBKCHMBnbHoil cKo p ocTbiO c q e T a ao 100 Mru 
1 11 

so 

BC8M LlH8rT830H8 H3M9p519MbiX \.1 8CTOT npH 8MnnHTy.lle BXO.llHbiX CH rH BnOB 0,05 -l,Q B. C Bbl

xoaa 5biCTpoA aeKBabi C'leTHbie HMnynbCbi fiOCTyTIBIOT HB yc HnHTenb ( CM . p11C.2), rae OHH 

¢opMHpyiOTCSI no 8Mfl11H:Ty.a e H .llll HTellbHOC TH, 8 38 T eM rTO.ll810TCSI H8 BXO.ll CeneKTOpa. 

CeneKTOp npeacT8BnSieT co6ol! yC<Ini!Tenb c 061llHM :3MH TT epOM '"'I TpHoae n403, c MeHst iO-

WHMCSI npi-IHY!lH:TellbHbiM cMeweHHeM Ha 6a3e . CMeweHHe noaaeTcSI c o.n.Horo H3 nn e q 

6blcTporo Tpurrepa, co ecTpoeHHbiMH 3MHTTepH biMH n oeTOpHTens:JM H. HopMfiJlbHO ceneKTo p 

3 8Kpb!T H OTKp biB8eTCSI TOilbK O H8 3T811 0H H bl 8 HHTepB&Ilbl BpeMeHH: 6. t '3 1 cPopMHpyiOWH e Cst 

eo epeMeHHOM 6noKe. 

nal.JKH HMnynbCOB 1 nponyW 8 H H biX ceneKTO p OM 38 e p eMSI fl. t '3 , nepeCt.UtTbiB8IOT CSl 

BOC8Mbl0 HHLlHUHpy e MbiM H Cl.J8TH blMH LJ.eK8D.8MH . 4H C110 COCl.JH T 8HHbiX HMnyn bCOB p8BHO 

t+t.t,. 
N = 0,1 f f,(t) dt, 

rae f ,( t) - MrHoBeHHoe 3Ha'!eHHe H3Mep<IeMo il 'IBCTOThi. Ecn11 3a speMS! t. t 3 qacToTa 

f.(t) ocTa e TcH Hel! a MeHHOi! , TO N =0,1 f. t. t 8 • CneaoBaTenbHO , np11 t. t
8 

= 10 ceK senii'II!Ha 

N 'IHcneHHO paaHa f, (s repuax). OaHaKo a o6weM cnyqae t. t 3 MO>KeT HMeTb n106yiO 

eenHI.f:HHy . 

Pa3pa 50T8 HH biA B n a 5opBTOpHH SiaepHbiX IIpo5neM 05beai!HeHHOro HH C THTyTa S!aep-

H biX HC Cn e .aoe a HHi\ 3 C4 H C rTOnb3 y eTC S1 K8K LlnSI H e ll OC peLlC TB8HHOrO H3M e peHH.Sl l.J8CT0Tbl 1 
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/2/ 
TBK H B COBOKyllHOCTH C SI.08pHbiMH MA.f'HH: TOM8Tp8MH .D.JISI 11 p8UH3H O HHOro H3Mepe!HHI 

a6c onJO THoA seiHit.IHHhi HanpsuKeHH OC TH CTBitHOH a pHbiX MarHHTHbiX noneA . Peao H ancHoe 3Ha-

"1 8HHe l.{ACTOTbi 8BTO.ll HHHOr O J.lOTeKTO pa SI.M.p. CBR38HO C H811pSI>K9HHOCTbFO M8r11Wru oro TIO flSI 

C nen.ylOJl.!HM COOTH QW8HHeM : 

fo = __L Ho, 
2rr 

r.a. e f0 - n 6pMOpOBC K 8 SI lJ8CTOT8 npeueCCHH, y - rHpOMCrHHTHOe OTHOW81Hf8 HCnOnb3ye-

MbiX SID.ep, He- H 8npst>K8HHOCTb MBrHHTHoro nonSI. 

EcnH 3 TanoHHbiJI speMeHHOl! HHTepsan /j. t 8 Bbi6pa Tb paBHbiM k , T O p eaynbTaT 
y 

" aMepeH HR N 6yLieT HHLlHU HpoaaTbC!I HenocpencTBeHHO B enHHHuax HanpR>KeHHOCTH Mar-

HBTHoro non!!, 3TO 38Me'I8T9.,bHOe C B OliCTBO 3C'-i n03BOn!leT 3H8'1HT9nbHO ynpOCTHTb H ycxo-

pHTb npouecc K3MepeHHR M8riiHTIIbiX nonel! !I J:l9pllbiMB M8riiHTQM9Tp8MH, 

6no x <1JopM Hp088HH R 3 T 8nOHIIbiX BpeMellllbi X K IIT9pB8nOB BKniO 'I89T B ce6!1 KB8pU9B bll! 

re11epaTop onop110A '18CTOTbi, cenexTop onop11oll '18C T OTbi c ynpasn!IIOlllHM TpHrrepoM , ceMb 

.0.8K 8 .0.HhiX nep8C lf8TH biX CXeM, CX eM y yCT8HOBKH H8t.t8nbHbiX Cl>CTOSIHHR TpHrr e pOB B .0.8K8.ll

ll b iX nemiTenSix H cxeMy a8nyc x a 'IBCTOToMepa. To'IHOCTb ,PopMHpOBBIIRSI /j. t 3 onpeLienSieT-

CSI TQqHQCTbiO H8"18nbHOA yCT8HOBKH H CT86HnbHOCTbiO q8CTOTbi OnOpHoro KB8pU 9 BOrO r eHe

p a TOp8 11a I Mru, cxeMa xoToporo noK838118 11a pHc. 3. npHMeiiS19Mbie a np116ope xs a pue

-6 
Bbie pea ollaTopbi KM9IOT TKY ±.1 · 10 • CenexTop onop11oJ1 'IBCTOTbi npeLIH83H8'1eH LinSI ,Pop-

MHpOBBHHSI ITB"'KH HMnynhCOB, ITOCTyflBlOLUHX H8 ,.. Bp€ .A€H Hbl€,.. .aeKB.llbl nocne nyCK8 '-1 8C T O T Q

Mepa. YnpasnsteTCSI ceneKTop CTBTHtteCKHM TpHrrepoM, co BCTpoeHHbiMH 3MM HTepHbiMH 

n o sTOpKTenSIMH H p83LlenbllbiM a8nycxoM qepea LlHOL1Ho-xOIILlellc8TOp11bie seiiTHnR. CenexTop 

OTKpbiB8eTCSI HMnyn bCOM CO CXeMbl 38ITYCK8, 8 38KpbiBBeTCSI B MOM9HT OKOH"'BHHSI 3TanoH-

HOrO BpeMeHHOrO HHTepsana O.llHOBpeMeHHO C ceneKTOpOM, nponyCK8lOWHM IT B "'Ky cqeTHbJX 

HM ITynhCOB. 

<t>opMHpyeMblll Bp9M91111biM 6nOKOM '18CTOTOM e pa :nanOIIIIblll 8p9M911110ll HIITepsan B sa

BIICHM OCTII OT xapaxT e p8 H yen osHA H3Mepe11Hll MO>KeT HM9Tb senH'IIIIIY 0,0 I; 0, I; I ,0; 

10,0 " 0,234860 ceK. '-leTbipe nepsbiX speMeiiHbiX RIITepaan a nony'IBIOTC!I npocTbiM LieneiiR

eM '18CTOTbi KB8 puesoro onop11oro re11ep8TOP8 C001B9TCTB9HIIO a 10
4

• 10
5

, 106 
H 10 

7 
paa . 

CxeMbi acex ceMH aexaallbiX LienRTenell qacTOTbi O!l HII8KOBbi (eM. pKc,4) • .llnSI coxpam e -

HHSI BpeMeHHOrO HHTepsana M €>K.lly MOMeHTOM IT O.ll8"1H 38.D.8l0Wero HMITJnbCB, OTKpbiB8lO

lU9rO ceneKTOp ono p110l! '!8CTOTbi, H 118'18nOM C'I9T8 np11 /j. t 3~ 10 C9K C9LlbM8SI Bp9M9HH8SI 

Ll9K8Ll8 npeJ:lB8pHT9nbHO ( T9M >Ke HMnynbC OM CO C X9Mbl aanyCK8) YCT8118Bni!B89TCSI B 

COCTOSIIII!e , COOTB9TC TBYIOIUee •g• • .llnSI nony'lellli!l /j. t 3 _?.!!._ = 0,234860 C9K Ll9K8Llbl 
y 

NoNo 2, 3, 4, 5 H 6 a MOMeiiT n a qana C'I9T8 c6 pacbiB8IOTCSI 118 LIOnonllwrenbllbie 'IKCn8 

4,1, 5,6 H 7, COOTB9TCTB9HIIO, T8KHM o6p830M, Bp9M9HIIOI! HIITepsan M9>KL1Y 11MnynbC8MK 

118 BbiXOL19 W 9C T OI! Ll9K8Llbl COKp8TiiTCSI 11 8 0,765140 C9 K II C T 8119T p8BII biM He06XOLlHMOI! 
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121 
lHOC TU C H.OepHblMH MArH HTOMeTp8MH .a,nsr npeUH3HOHHOro H3M e p e!tH. SI 

HYHHbi Hanp5DKeHH OC TH CTBHHOH a pH biX MBrHHTHbiX none A. PeaoHaHc H oe 3 H a -

BTO.QHHHOr O .aeT e KTO pa H.M.p. CBSI38HO C H 8ripSDK eHHOCTb}(1 M BrH H T H Oro nonSJ 

TH OWeHH e M : 

fo= _]'_ Ho, 
2rr 

Op08CK8SI '18CTO T8 npeueCCHH, y - rHpOM B.f'HHTHOe . OTHOWeHHe HCnOnbaye-

· H80pH>KeHHOCTb MBrHHTH OI"'O nonH. 

) HH bl ll BpeM9HHOl! HHTepaan /',.I 8 Bbi6pBTb paBHbiM .1!!_ 
1 

TO pe3ynbTaT 
y 

6y.neT HHllH:UHpDB8TbCSI HenocpeJJ.C TB€HHO B e.UHHHU8X H80pSDKeHHOCTH Mar-

T O 3aMeqaTe.~bHOe CBOliCTBO 3C'f ll03BOnlleT 3Ha'!HTenbHO yll pOCTHTb H yCKO

.Mep9HKll MarHHTHbiX nonell ll,llepHb!MH MarHHTC'lMeTpaMH, 

MHpOB8HHSI 9T8 n OHH biX BpeMeHH biX HHTepsanoB BKn lOq ae T B ce6H KB8pUeB biti 

Ol! '!aCTOTbi, ceneKTOp OnOpHOl! qacTOTbl C ynpaBnliiOUlHM TpHrre p OM , C9Mb 

'-leTHbiX CXeM, CX e My YC T 8HOBKH H8tt8nbHbiX C OC TOSIHHA TpHrrepoB 8 .aeKa.a-

1!: cxeMy 3anycKa qacTOTOMepa. T o '!H OCTb ¢opM KpoaaHHll /',. t 9 onpe.nenl!eT

~qanbH OA Y C T 8 HOBKH H CT86HnbHOCTblO t{8CTOTbi OITOpHOI"' O KB B pu eaor o r eHe

U, CXeMa KOTOpOrO ITOK838Ha Ha pHC , 3. npHM9Hli9Mbl9 B np116ope KBBpue-
- 6 

HMeiOT TK'f :!;.I · 10 • CeneKTOp onopHol! qacTOTbi npe.nHB3HaqeH .nnll <flop-

1 KMnynhcos, nocTynalOutHX aa • ape ;,ot:eHHbie• .neKB llbi noc ne nycK a ttBC T OTo-

'CR ceneKTOp CT8THtt8CKHM TpHrrepoM, CO BCTp09HHbiMH 3MM HT9pHbiMH 

pa3.nenbHbiM 3anyc KOM qepe3 .llKO.llHO-KOH.lleHcaTopHbie aeHT<InH . Cen eKTop 

1ynbCOM CO CX9Mbl aan yCK 8 1 B 38KpbiB89TCH B MOM9HT OK0Htt8HHSI 3 TBn oH -

o KHTepaan a O.llHOBp9M9HHO C ceneKTOpOM, nponyCKBIOUli!M na qKy cqeTHb!X 

I bill apeMeHHbiM 6nOKOM q aC TOTOMepa 8TanOHHbll! Bp9M9HHOl! HHTepa an B 38-

paKTepa K ycnoa11ll H3 MepeH Kl! MO>KeT HM9Tb aenK'{IIHY 0,0 I ; 0,1; 1,0; 

ceK. 'feTbipe nepabiX apeMeHHbiX KHTepaana nonyqaiOTCll npoCTbiM .neneHII 

)Ueaoro onopHoro reHepaTopa coo1BeTCTBeHHO a 10
4

, 10
5

, 10
6 

H 10
7 

pa3. 

H .ll9Ka.llHbiX .nenHTenel! qaCTOTbl O.llKHaKOBbl ( CM, pKC.4 ), .Qnll COKpawe-

HHTepsana M9>K.Uy MOM9HTOM OO.[lBttH 38JJ.8l0Wero HMnynhca, OTKpbiB810-

)fl0pHOA 1.{8CTOTbi, H H81.{8fl0M Ctt8T8 npH fl. t 3 =- IQ C9K C9.D.bM8H Bp9M9HH8SI 

~TenbHO ( TeM >K9 KMnynbCOM CO CX9Mbl 38ITyCKa) ycTaHaam!B89TCll B 

oeTc Tay iOwee •g • • .llnll nonyqeHKll /',. t 8 ..?.!:._ = 0,234860 ceK aeKa.llbi 
y 

H 8 a MOMeHT aattana ctteTa c?paCbiBBIOTCSI Ha .nononawrenhHbie ttHcna 

)TaeTCTBeHHO, TaKKM o6pa3oM, apeMeHHOll IIHTepaan Me>K.ny IIMnynbCBMH 

Oll .ll9KB.ll bl COKpaTI!TCSI H8 0,765!40 C9K II CT8H9T p8BH biM He06XO.llKMOl! 
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aenHttHHe 0,2 34 860 ce K . P ac c Ma T pn BaeM&I M cn oco6G M MO>KHO n o ny"t.l a Tb npaKTHtJeCKH n 10 6 y10 

BenHl.!HHy fl. t 3 O T ll9 CSITKOB MHK poc e Kyn a fl O 10 C8 K . 

CxeMa 3anycKa ( eM . pnc. 3 ) npe.ncTaanl!eT co6o i! penaKCBUIIOHH bill reHepaTop Ha naM

ne c xonO,llHbiM KaTO.llOM THna M TX- 90. npK nepKO,ll1!'{9CKOM K3MepeHI!K qacTOTbl K BHo-

JJ.Y n aM Obi OO.UKn lOtt 89TCSI €MKOC Tb C =4 MK¢, 8 tiBC TOTB pen8KC8UHH H3M9HH9 T CSI 38pSI,llHbiM 

c on poTI!aneHK eM R 
8 
~ 3,9 M OM . V!Mnyn hcbr, onpoKI!.llbiaaiOwlle ynpaanl!IOWRA Tparrep ceneK

To pa o n o pHoi! qac TOTbl , CHKM a iOTCll c KaTO.llHoro con poniBneHKll M TX-90. B pe>KRMe o.nii

H OttH c r o aanycKa npH 3 8MbJK8HHH rUJOil KH •nyc K • U9fib 3 8pSI.0.8 B HO.[lHOA 8MKOC TH p 8 3Mbi K8-

eTCll , a eMKOCTb no.nKniOqae TCSI K aHoay M TX-90. Tapa TpOH no.ll>KKr aeTcll , Ha KBTO.llHOM 

conpoTHBn eHHH B03H11KBeT a anycKBIOllHi a nMnynbC. VIMnynbC bi c6 p oca HB "' 0 "' c q eTHbiX .neKa.u 

H C 9 llbMOA • speMeHHO A"' .ll9K8.0 bi 8 C O C TOSI H U9 "'9 " C HHM8lOTC 51 C OJJ.HOf'O H. 3 fiJ1 9Y. ynpaa nq

IOUlero Tpllr repa H y c aniiBBIOTCll COC TaBHbiM TpKO.llOM n !6A, n 2 6. 

BnoK IIH.ll HUII pyeMbiX cqeTHbi X .neKa.n co.nep>KI!T OllHY .neKa.ny c MaKCHM an bHOll CKo 

p oC TbiO c qe Ta (max = 13 Mru, OllHY c (max= I ,5 Mru H weCTb c t max= 600 Kru . n orr:Ka 

pa6oTbi acex .neKa.n 1-2 - 4 - 8. B nepaoM K '!eTaepToM TP,Hrrepax llcn onb3yiOTCSI BCTpoeH

Hbie 8M HTTepHbl9 flOBTOpHTenH , ynyqwaiOWHe IIX H8rpy30'{Hbl9 X8p8KT9pHCTHKII, npKHUI!nH

anbH a l! cxeMa nepaoll .neKBilbi c t max~ 13 Mru noKa3BHa Ha pKc. 5. V! cnonb3oaaawKec l! 

TpKO.ll bi HM9IOT f reH •200 Mru. CxeMbi .nayx .npyrKx TKnoa a eKa.n aHanorl!qHbi, B HI!X 

Kcnonb3yiOTCll TOnbKO .npyrHe .llHO.llbi 11 TpHO.ll bl , B e HTI!nb Me>K.ny nepabiM K aTOpbtM TpHr

repaMH B 8TI!X .neKa.nax BbllTOnHeH Ha TpKo.nax n40 I K n 16A . 

Coc TO SIHH e .neKa.ll HHilHUKpyeTCll uK¢poabiMK ra3opa3pll.llH biMH naMnBMII, pa3MeweHHbi

MH Ha O.llHOCTpoqHoM Ta6no. CxeM a .newH<fJpauHH K n11TaHI!ll u>~<PpoabiX naMn, noKa38HHBll 

Ha p11 C, 6, O.llHHaKOB8 llnSI BC9X TllflOB ,ll9Ka,ll . .Qewa<fJpaUIIll npOK3BO.llHTCll B ,llB8 3 T8na, 

Ha n epaoM 3Tane npH noMowu .D.H O.D. H o -peocTBTHbiX c xeM coananeHHA c o C TOHHH e TpHrrepoB 

ll,€K8.Ubl nepeBOllHTCSI B WeCTb nap 3 H8\.19HHA fiOT8HUH8nOB HB B bJXO.D.e WeCTH 3M HTTepH bl X 

flOBTOpK Tenell: qeT-HeqeT, 0-!, 2-3, 4 - 5, 6-7, 8 - 9, 3T8 '!8CTb .ll9WH<flpaTopa MOHTI!pyeT

CSI Ha O.llHOl! nnaTe C ,ll9K8.llOll, .QanbHellwall ll9WH<fJpaUI!ll npOHCXO.llH T Ha KOHTaKTHb!X 

rpynnax pene PCM-1 11 P CM-2, BKniOq aiOw ax naT8HKe u11¢poabiX naMn, O.nKH K3 KOH TaK

TOa o6eHx KOHTaKTHbiX rpynn pene PCM-1 no.nKniOqeH K cooTa e1'C TayiOweMy KaTOilY naMnbi 

G R 10 G • a BTOpoll - K WIIHBM '!9THbiX H HeqeTHbiX U11¢p. npH ITOMOUlH pene PCM-2 

Oll H 8 lf3 3THX WHH 38M biK89TC SI H8 39M1ll0 , H TBKHM o6p830M B UHciJpoaoA 118MOe 38>KHra-

e T C H T OnbKO O .D.H B UHclJpa , C O OTB e TCTBYIOlll8H C OCTOHHHIO JJ.9K8.D.bl . 

.llnR yaenaq e HI!SI cpoKa c ny>K6bi pene 11 yMeHbW e HRll Haao.noK Ha apeMll c qeTa nHTa

HHe pen e H UH¢pOB biX 11 8 Mfi OTK1l l01.{89TC SI. 

V!H.llHUIIpyeMoe qHc n o MO>K eT 6 biTb Ha n e q a TaHo Ha 6yMa>KHoll neHTe, CxeMa abtao.na 

5 



p €3YIIbTEI.TOB li3MepeHHSt H8 11848T b 1 11 0K838HH8A H 8 p HC. 6 , 8 blfl0llH€H8 npHM811W T t1Jlbd0 K 

LTUl}Jponet.ta r a!D ' ... llel% MaW~IHKe T IHia CD.M -107, o6opy.nosan H oJ:t ..:tononHH T e n b H bi M c::o neiiOttillllol~ 

npHBG..:lOM KnanHLU. B aToA MaJ..uHHKe Y. Hcno H 86H: p aeT C SI n opaapS~.D.Ho , H 81.{ HH 8H co cTapwero 

pa3p:Tin.a. CxeMa ObiBOLla Ha net.taT u coc T OHT H3 c n e.nyiOWlfX y3nos: r e H e paTo p a TBKTOBbi x 

HMilYllbCOB, .D €K8J] hi K OM MY T H pyl0l.U8A onp8111HB 810 LUH e C HrH Bll bl 1 HMI1YllbCH O-n OT€H U H. £lllbHbiX 

CX€Ivi COilll8Jl€lHIS1 , H8 K O T O p bi X .uewHc[lpHpyeTCSI COC T OHH H € 011p8WHB 8€MOA Cf.J € TH OA Ll € K8D. b l , 

HMnynbCHblX YCrfllH. T ene A , O.ll.H OBH 6pl:1 T OpOB 1 ¢ o pMHpy !OWH.X H. MilYll bCbl o npe .n e n eHHO A ,O llHT€ ll b -

HOCTH an~ ynpaaneH H SI Con e HOH.OHbiM npHBO .D. OM Kll8BHW H MOW.H blX ycHnHT e n e A 3 TH X H.M-

nyn bCOe. T8 KT0Bbl ~ Myn b TH B H 6 p a T op , 3 8 ,[! 810lllHA T e M n o npoca H uaoopa u n cjJp H B ne '! 8 T 810-

lU8A MBW HHKe , pa5o T ae T H B q a cTCTe 3 r u . BbiXO.O.Hbi e H M nynhCbi 3 Tor o MYTi b THBH 6 p a T o pa 

'1 e p e3 .D.HOLl.Hbii% K1110l:J n oc T y n aJOT HB sx o.n T 8 KTOBbiA .neKB.O h i. K.ruo l.f ynpa anHeTC H K o nn e K

TOpHbl M OOTeHUY.P.nOM O,[! H OI'O H3 nne'! T p>II'!'ep a H<l T pH 0,[!8X n !6A C pa3.aen bHbiM 38nyc 

KOM. 8 M OMeH1 OKOH l.J B HH SI 3 1 8llOH H Of'O B peMeHH OrO HHTe pBB TI B H M ilYllbCOM C B p e M e H HOl'O 

6n OK B 8 T OT TpHrr e p yCT8 H BBnHB 8e T C H B COCTOHHH€ , C O OTB e T CTByJO LUe e OTKpbiTOMy ,O H. OD. HOM y 

KnlOt.ty. O nparl1HB 8JOI.U.He HMnynhChi nocne.aoaaTe nbH O noHBllSIIO T C H H U BDCbM H B h ixo.nax .n e wH

¢paTop a T8KTOB OA: .neK 8 .ll b i, ll O.llCO €.D.HHeHHbiX KO BX Oll 8 M CXeM CO D118.UeHHA, H 8 K OT Op bi X 

,aew H cjJpHpyeTC H COC T OHI!He >IH ,[! H U l!pyeMbiX C '!eTH biX .aeK a.a . LleC HTb iA HM n yn bC B03B p 8w>.e T 

.O,e K B .lly B HCXO,OHOe COC T O HHHe H , o npOKHHJB ynp8 BllH JOW HA. TpH.rre p, 3B llHpae T .UH O.Ll. H blA 

KniOY.. 

CxeMa TBKTO B O A .ne K B.ll.bi, n o KB38HH 8 H H a p Hc . 7 , a H a n o rH l.f H B cxeM e C '-l eTHhi X .neKa.n 

C f =* 6QQ Kru . 0LJ. H 8 K O B O T llH l.J H€ O T 3 TH X .O.e K 8.ll H8 B XO.U8X O.O. H OC T yneH'I B T O A CXeMbl 
max 

.0.8WHciJpauHH B03H HK 810 T He llOCTO HHH bl€ ll O T € H U H 81lbl 1 8 OT p HU8 T € llbH bJe HMn ynbCbi , ll OCTy -

TIBIOLUHe H8 COOT B8 T C T BYJOUl H € r p y nn hJ H M il YllbC H O-n OT€H U H81l bHbi X .new Hcfl p a T Op OB C tJ. e T HbTX 

.neKa.n. 

J..1 MnynbCHo-noTeH u H anbH bie cxeMbl coana.aeHH H npe.n.H a3H 8 1.J. eHbt D.llH .u.eww:Pp'auH H 

Ko.aa qe-r- He'!eT, 0,- 1, 2- 3 , 4- 5 , 6-7, 8- 9 B .aecHT H'<Hhl A Ko.a . CxeMbl coauaneHHH ynpaan"

IOTCH KonneKTOpHbiMH no-reHUH8n8Mii T pH O,[!OB n 10 peneAHOI'O .aewHcjJp aTopa. VIMnynbC on-

poca , nocne.noaaTenbHO npo A .n.st yepPa cxeMy cosnan.eHIHI tJ.eT- HeY.eT H OLIHY K3 cxeM nap

HhlX U>lcjJp , nOcTynaeT H 8 Bb!XO,[! H YIO WHHy, COOT BeTCTBY!OlllYIO onpe,aeneHHOA U>!cjJpe (0 , I .. , 9) , 

3TH >Ke W HHbi HBllHJOTCH BbrxonaM H cxeM .newH¢pauuH ceMH npyrHx cY.eTH b i X n.eKa.a . CHr

nan C K8)f(.UOii WIUlb! JCHllHBBeTC SI H llOD.8eTCH H8 BXO.D. CXeMbl cf:lopMHpOB8HHS1 MOWHbiX 

JfMIIYllbCOB TOKa, yn p 8Bll5110UlH:X CO n e H O H: D. H b i M npMBO.OOM Kn8BH.W , llo O K OIIYClHIHf onpoca 

BC€X BOCbM J.f C tJ. eTHblX .O.eKa.a, BLIXOD.Hbi M HMnynbCOM T8KTOBOit D,eK8D.bl BKnlOYiJ8TC51 MOTOp ..... 

Hb!A: rtpH BO.O neqaT810I..UeA MBW HHKU. 
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e peH r£51 H8 n e Lf8Tb, n OK838HH 8 A H8 pH C, 6 , B bin01lH€H8 11pH'M€JH! T I] J1 hr!O K 

!i'% MC:lWH H Ke THna C D.M-107, o6o pynoa a uHofi .:lononttHT e nbH biM r:one•~ on .a. Hbl~ 

u. B 3 T OA' MBH .. HIHKe Lf HC n o H86 HpaeTC R n o p a 3pR .!lH o , HB"'HH BH co cTa pwero 

Db!BO.U8 JIB ne LJ. B T b COC T O H T H 3 cne.n y iOWH X Y3JJ OB : reHepaTo p a T B K TOBbiX 

DbJ K OMMYTHPYlO i..l..leA onpawHBBJOUHt:e CHrHanbi, HMnynbCH o -n o TeH u H n nbHbiX 

·c H8 KOTOpbiX ,n e waQ:JpHpyeTCH COCTOHHHe on pBWHB a eMOA CLf € THO.A .lleK8.Llbl 1 

:MTenel!, OJlHOBH6 paTOpOB, cpopMHpy !OlllHX HMnynbCbl onpeneneHHOl! JlnHTenb-

n eH HH ConeHOH.Ll.HbiM npHBO .D.OM Kll8BHW H MOWHbiX YCHllHTeneA 3 THX H.M-

,,~ Myn bTHBH6paT o p, 3 BJlB!OlllHn TeMn o npoca H uafupa un cj:> p HB ne qaTaiO

'a5oTaeT Ha qacTo Te 3 r u . BhtXO.D.Hbi e HMnynhChi 3Toro MYllbTHBH6 paTopa 

KIHO tt nocTy n aJOT Ha ax o.n T B KTOBbiA .neKB.Llhi. Kn10q ynpaenHeTC H KonneK-

!10M OJl HOr O H3 nne'l Tp llrre pa H<l TpHOJl8X n i6A C p83JlenbHbiM a anyc-

) K OH1.f 8 HH51 3T 8 1lOHHOf'O B peM.eHH Or O HHTepeana HMnynbCOM C e peMeHHOrO 

r e p YCT8H8BllHB 8 eTCSJ B COCTOHHHe , COOTB€TCTBylO lUee OTKpb!TOMy .!lH O.LlHOMy 

:! .lO tuHe HMTIYllbCbi OOCll€.!lOB8T€1l bHO llOSlBllSllOTCSl H a BOCbMH B b !XO.ll8X newH-

A: .LJ. e KB.Llbl , OO.!lCOe.OHHeHHblX K O BXO.!l 8 M CXeM CODOB.!leHHA, H 8 K O T OpbiX 

COC TOSIHHe HH.llHUlfpyeMbiX C l.leTHbiX .LJ.eKB.Ll . [leCP.Tbi A. HMnyllbC 8 03Bp8 W.b eT 

JOe COCTOSIHH€ H, onpOKHHYB ynpBBnH IO WHJ:i TpHrrep, 38nHpaeT .ll.H O.ll.HbiA 

! OB O A .QeK 8 .llbl 1 fl O K838HH8SI H B pH C . 7 , 8HBnOrH.1..JH8 C XeM e C l.J: e TH bi X ,a e K8ll, 

.. 0LJ.H 8 K O B OTnH"LfH e O T 3THX n, e KB .U H8 BX O.ll8X O.llH OC TyneH1..J 8 T O it C X e Mbl 

3 HHK8 lO T He flOC T OSIHH b l e O O T e HUH 81lbi, 8 OTpHUBTenbH bie HMO Y llbC bl , O OC T y 

~eTC TBY JOWHe rpynn bi HMnynhc H o -n oTeHu Han b H b iX n e wH ¢ p a T o poa c LfeTH bi X 

~no-re H u H anbH bie c x e M b J c oananeHH>~ n p e.a.Ha3 Ha1.f eHbt .anSI .u.ew w :Pp"au HH 

0,-1, 2-3, 4 -5, 6-7, 8-9 s nec ~TH 'IH bl ll KOJl . CxeMbl cosnaneHHII ynpaanH 

·I biM H ll OTeHU HBnBMH TpH OJlOB n 10 pene i\H Or O )leWHcpp BTOpa . VlMnynbC on -

:-enbH O npo A .a.s:~ qepP-3 cxeMy coenan.eH H. H 1.f e T-He LJ. eT H o.n. Hy 113 cxeM nap

rrae T Ha Bb!XOJl HYIO W HHy , COOTBeTCTBY!OlllYIO on p eneneHHOII UHcppe (0 , I ... 9 ) . 

iJHUOTC 51 Bbtxon a M H cxeM .aew Hc:Ppau H H ceM H .npyr Hx CLfeTH biX .neK an . C Hr 

HHbi yCHn HB8eTC SJ H no.naeTCSI H8 BXO.Ll CXeMbl c:PopMH p OB8HHSI M O WHbi X 

yn p BB!l SI IOW HX ConeH OH .Ll. H b iM npH BO.QOM Kn 8BHW . no O K OH4ClHHH onpoca 

THbiX .lleK8.Ll, Bb!XO.llHbi M HMnynbCOM T 8 KT OBOH .a.eK8Jlbl BKnJOYU8TC51 MOTop-

TBIOW.e A MBW HHK H . 
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