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B Bbi'IHCnHTenbHOM ueHTpe Ovf.SU1 BBO.ll acxo.aHbiX .aaHHbiX a nporpaMM a ua<lJpOBble 

Bbi'IIIcnHTenhHbie M8lllHHbi ( UBM} npoasao.aHTCR rnaBHbiM o6pasoM c nep<lloKapT 'IHTax>

lllHM ycTpOi!CTBOM. npaBHflbHOCTb BBO.ll8 RB<lJopM8D.RB npOBepReTCR nyTeM Cp8BHeHBR KOBT

ponbHOi! cyMMbl 0 HSKonneHHOil BO BpeMR BBO.ll8 Ha M8lllHHe, C 38p8Hee nony'leHBol! CYMMOA, 

KOT0p8R HBXO.llHTCR B KOHne BBO.llliMOrO M8CCRB8. 

riepBH'IHYIO KOBTponbHyiO cyMMY o6bl'IBO nonyqaiOT, ua caMoll UBM, no -cneuuanbHoll 
\ 

nporp8MMe. npu STOM B03MO>KBOCTH UBM Hcnonb3yiOTCR Kpal!He HenpOH3BO.llHTeUbBO, T.K. 

pa60T8IOT B OCHOBHOM ee ycTpOliCTBa BBO.ll8 H Bb!BO.ll8o 

C poe TOM KODH'IecTBa SKcnepHMeHTBnbHbiX .aaHBbtx, o6pa6aTb1BaeMbiX sa UBM ace 60Jibllle 

BpeMeBH Tpe6yeTCR .llDR nony'leHBR KOHTpODbllblX cyMM 'IBCDOBblX .llaBBbiXo KpoMe TOI"Oo .llO CBX 

nop p8.llH 9KOHOMBB M8llJHHHOro BpeMeHB OTD8.llK8 nporpaMM 0'19Hb '18CTO B9.lleTCR 6e3 KOBT"" 
~ 

ponbHb!X CyMM, XOTR pa60T8 C KOHTpODbHbiMH CyMMBMB C03.ll89T H3BeCTHble y.ao6CTB8. 

' 
B CBR3B c 9THM 6blno 6bi >KenaTenbHo ocao6oaHTb UBM oT pa6oTbi, KOTopyiO Mo>K

HO npOBeCTH H8 cnenHBDbHOM CYMMBpyiOllleM ycTpOJiCTBe. Jlng 9TOI UeDR paapa60T8BO .llSH

Hoe CYMMHpyiOillee ycTpOi!CTBO (CY }, KOTOpae .aeiCTByeT C0BM9CTHO C BHelllHRMR ycTpoi

CTBSMII ueaaancHMO OT UBM. 

np11 pasp860TKe .ll8HHOrO ycTpOi!CTB8 OC060e BHHMBHBe 6bin0 o6pameHO Ha HS.lleJK

HOCTb erO pa60Tbl H npOCTOTy 9KCnnyaT8UHH. 

I. EnoK-cxeMa B pa6oTa ycTpoAcTaa 

Ynpomeuuast 6noK-cxeMa nony'leHHst KOHTponbHoll cyMMbl Maccuaa nep<l!OKapT npaae

neHa ua puc. t. Jlnst Toro, qTo6bl nony'IHTb KOHTponbHyiO cyMMy, npo6HTyiO ua nep<lloKap

Te, He06XO.llHMO: 

1) Up0'1HT8Tb 'IHCD8 C Uep<l!OK8pT 'IBTSIOillBM ycTpoiCTBOM 0 

2} npocyMMHpOB8Tb 'IHCfl8 H8 cyMM8TOpe, 

3) nepe.aaTb nony'leHHyiO cyNMY Ha nepct>opaTop a npo6aTb ee sa nep<j>o&apTe. 

B Ka'lecTBe 'IHTSIOillero ycTpoiiCTBS ucnonb3yeTCst KOHTponbHBK nep<lJoKapT .anH 

UBM, KOTOpblil 'IBlaeT nocne.aosaTenbHo qacno aa 'IBcnoM co CKOpOCTbiO 14 ru. KSJK.aoe 

'IHCUO, COCTOstlllee H3 45 p83pst.llOB 0 'IHT8eTCR napanneflbHOo npo'IHT8HHble KQ.llbl BM9CTe C 

npasHaKaMB nocTynaiOT ua CY no coe.aHHHTenbHbiM, Ka6enHM. 

CyMMHpyiOmee ycTpoilcTBo socnpHHHMaeT KO.llbi H HaKannaaaeT cyMMY '!Hcen c 
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UHK11H.'i9CKH"' nepeHOCOM. no OKOH'i8HKH cyMMKpOa8HK!I ,Q8HH0ro M8CCHa8 CY nepe,a89T cyM-

MY H8 nep¢cpauHID. 

8 Ka'ieCTBe nep¢op8TOp8 Hcnonb3yeTC!I BX<lllHoll nepcpopaTop .an11 U8M. CyMMa e aw 
' 

.ae n8pannenbHoro Ko.aa nepe,a8eTC!I H8 nepcpopaTop 'no coe.aHHHTenbHbiM K86en!IM eMecTe c 

ynp8811!1IDWHMH HMI1yl1bC8MH, , ' 

Cne.Q)!9T OTM9THTb1 .'iTO KOHTp011bHHK H nepcpOp8TOp HOpM811bHO p860TaiDT K8K C8MOC

TOHT911bHbl9 yG:TpollcTB8, a ao epeM!I cyMMHpoa8 HH!I OHH IIO.QK11ID'iaiDTC!I ua CY a e.aHHyJO 

CHCTeMy. nocKOI1bKY CY He acer.a8 38HHTO, T8Koe. ex eM HOe coe.QHHenae 81101189 onp8B,[lbiB8-

eTCSI. 

4>yHKUHOHanbii8H cxeM8 CY aMecTe c aHewHHMH ycTpollcTB8 MH npHBe,aeH8 H8 pRe, 2, 

£:} pe>KHMe CYMMHpOB8HH!I 08p81111911bllble KO.Cll>l ( (p 7 45 p) C WeTOK KOHTp011bHHK8 DOCTyn8~ 

lOT 88 BXO.ClHble ueDO'iKH 'i9pe,3 KOHT8KTbl pene H TyM6nepoa, JlnH • CYMMHpOB8HHH OpHMeHeH 

H8K81111HB8IOWHil CYMM8TOp C nocne.UOB8Tel1bllbJM nepeHOCOM 1 IIOCK011bKY Cl18r8eMbl9 'IHC118 
. 11.21 '• 

IIOCTyD8IOT C HH3KOll 'ljlCTOTOll , 8 COCT8a CYMM8TOp8 BXO.UIIT BXO.UHbJB UBDO'IKH ( BU ), 

CXeMbl eOB08,08HH!I (VI), CXeMbl 06'be.QHHeHHH (VInVI), TpHrrepbl (T) K 6rrOKH 38.Qep>KKR 

(O.ll ). 

B .Q8HHOM eny'l89 38UII'il:nHB8HH!I nepe,Hocoa ripoHexo.aRT c 36-ro paspa.ua H8 nepabill 

p83~H.U .Cli1H M8HTHeCbJ H e 45-ro paspa,aa 88 37-A p83pHll .Cli1H IIOp!lllK8 'IRena, 

Koabi MOryT eonpOBO>K,!l8TbCH oeHOBHbiM M8pKepoM (OM) KI1K BCIIOMOr"'Te11bHI>IM 

'(BM), O.aaoapeMeHHOe noeTynneHRe BM a OM HBn!leTea npK3H8KOM KOHU8 M8ecaa8, 
' . ' 

norHl(8 ynp8aneKHH CY eocT8aneH8 ene.oyiOtuHM o6p830M, "laona c OM anR BM Ha-

K8DnHB8IOTe!l 88 CyMM8TOpe, llpR STOM o6p8syeTeH eTp06HpyiOWHll HMDYI1bC 1 KOTOpb!ll npo_• 

nycK8aT KOlll>l STHx 'IRe en H8 cyMM8Top. "l11eno e · o6oHMH M8pxep8MH, OM a BM, He aoc-

npaMeTeH, T,K, DpR :3TOM 6nOKHpyeTCH CTp06RpyiOWHll RMDYI1bC, 3To npOH3BO.ClHTCH a ' 

exeM8x o6'be.aaHeHHH ( VlnVI ), Tparrep8 illMH,TTa (Till), 6noxifHr-reHep8Top8 (Br ), coana.., 

.aeHHH (VI), s8npeT8 a yeanaTenH ( Y). 

KpoMe Toro, npH eoana.aeHHH OM H BM ep868TbJB8IOT pene ocT8Hoa8 KOHTponbiiHK8 

( P ) , pane nyclx8 nep¢op8Top8 ( P ) H pene nporoHil npo6aToll K8pTI>I ( P ) , 
OCT neK npor 

.3TR ciltHKURH BbmonHHIDT exeMbi eoan8.QeHHH ( V1
2

), TpHrrep8 eyMMI>I ( T I ) , o.aHoaa6pa· 

TOpOB (OJl a O.ll ) H ycHnRTenell pene ( YP ), 
· nex npor 

n. HeKOTOpbie :38M9'18HKH 0 d>opMHpoaaHHH KOAOabJx' !IMDynbeoa 

H8 KOHTponbHHKe R enoco6bi ax npKeMa H8 CY 

8 Bbi'IRCRJITellbllbiX M8WRH8X npHeM KO.QOB e 'iRT8IOWero ycTpolleT88 88 M8WHHy 

o6bi'IHO npOH3aO.r:tHTCSI '18p93 TpllrrepHblll per.KeTp1 KOTOpblll .QO Hy>KHOro MOM9HT8 xp8HKT, 

npRHHTbie KO.QbJ, T8XOI peracTp He TonbKO e_nymaT .ana npReM8 xo.ooa, HO a BblnonHReT .upyrBe 
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cpyHXIIIIR, 
. T8K K81C a J:l8HHOM Clly'lae per&eTp Tpetl.,yeTC!I TOn .. JCo J:lllft llplU 

neeoo!5p83Ho CTaali't .. TpHrreplll>lll peraeTp, OK 38MalfeH. axo.a.'BWMII uel10'IBaNII 

83 naceHaH~>Vt, SnBMBHTOB, 

npa np&eMe HMny'nbCOB KO.U,a C KOHTporrbHRK8 oeaoaaot TPYlliiOCTbJO !IBn 

Ha RMnynbCe xo.oa '18CTO HMeJOTCII xapaxTepHble noMex8, Ha JCOHTponwraJte 811. 

o!5p83y&Tea TpftMH nocne'aOB8T811b!fO C08.UBR8RHI>IMH KORT81tT8M8 (pile. 8), rne 

8T8X IIOMBX cneayiOWBe: 

J) llpe!5e3>K8HRe KOHTBKTOa 88 Xyl18'1KilX B MOM8HT 38MI>IIC8BIIII; 

2") aepoaa&Ie 1tpa11 .UI>IpKH Ha nep¢o~tllpTe, oco!5eaao aa aoawx JCapTax; 

3) OT80CBT8nb11Wll Cl!BRr DO CTp0K8 Me>K,ny K&pTOjl H W8Tit8~Ri 
4). aarpaaHeHHe aan8xa 6yN&>KHot n~>~nbJO, 

,lln11 yCTpaMeHHH 8-A II 4-t Dpii'IRH Tpe6yeTCII p00TBBTCTBYIOW8!1 BAC'ffoA 

1 HHK4 RDH OT!5paKOBK8 nepcpOK8pT1 a T81C>K8 D8pHO.C.H'18CK8A OCNOTp ero , '.'
1 

. . 1'i 
llOM8XH H3-38 1-ll II 2-t DpH'I88 BllXOllHTeR B 88'18118 HMRynbCa; Dpllq.f.. 

'18CT01 ll 38/:lHHll cppOHT BNnynbCa Beer.oa CB060.UBH OT IIOM8XH, 

KpoMe Toro, .onaTenblloCTb HMnynbCoa, onpe.uen•ewa• reoweTJ)ll'lecJC8N 

KYDB'IXOa H paceTOSIHHBM KOHT8KTOB, MO>K8T 83MeHIITbCII B XO.Il8 pa!50TI\I H llpll 

KORTpOrrbiiHK8 ~ HHTepaane 5 + 20 MeeK, 

!'f3-38 8TIIX cpaJCTOB npH DpReMe KOliOB eTpOCI8pyiOW8M BMDYDbCOM
1 

CcpOJ» 
. . I 

~T nepe.oaero cppoHTil MapxepHoro HMnynbCa c onpel:leneHaoll 311.118,P.>KEOA, aatln 

np8BRDb1108 38H8C8BH8 KO.UOB 88 eyMM~TOp, 

Y'IRT&Isaa BI>IWBCK838HHoe, .01111 noa1>1weaaa aa,ne:IKHocT8 pa6oTI>I 6wno pe 

MRp088Tb eTpo(SapyiOWBll BNDYllbC 38l!HHM . cppOHTOM M8pXBpBOro HM.'tyn,bCB, 8
1 

TO.U auonneaaa 3apa.r:ta, Ha HeJtoTopoe BpeMa aanoHI!HBTb npHastTI>Ie KO.UI>I aa 1 

DO'IK8X, 

' 
m. ri pBHUBDKilnb!!Ha eX!MI>I 

PaccHoTpaM patloTy H8KOTOpl>lx sneMeRTOB exaM CY. 

1. Bxo.uaaa uenoqxa a cxeMa VI • 

CxeMa axo.c.Hot ueDO'IKB a coaua.ueaxa VI noxaaaHa Ha pRe, 7a, 0Tpll'lla· 

' llynbC KO.r:ta (-15a) '18p83 llKOll (Jl) 38pii>K8eT 8MXOCTb C 8 OTKpi>IB88T Tp&Oli 

I OK&B'I8BR8 8MDYDbC8 Jl 3811HpaeTCR1 !! Blllt0Dl18HHI>II 38pst.r:t 88'18R88T p83pii>K8T~ 

SMRTT!pBI>Ill 'nepexo.u nt1 a conpoTitaneaHe R • Ben8'1BIIa R noD.otS~fi!! 
B BH'I'ane p83pii,U8 KOscptPHQH,8HT B8CI>IW8BBOCTB TpHOll8 liT I !5bln .UOCT8T~O• .J, 

.DpBBJITO R • 13 KOM, llOK8 OTKpi>IT riT
1

, IIOCTOJIRRBSI Bp8M8Bll pa$~t .. · r 
1
otlpa30M 0Dp8.08l111BTCII B8l1H'18R8MH 'R B C '(pae, 76), JlonyCT~~~. ;.a.o t • 
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oKOH<tBHHII cyMMHposaHHst .aaHHOro MBCCHBa CY nepe.aaeT cyM-

HcnoJtb3y&TCSI sxo.aHoll nepcj:lopaTop .!lJlH UBM. CyMMa s sw 
' 

H H8 nepcj:lopaTOp 'no C08.£1HHHT8JlbHbiM K86&J1HM BM&CT& C 

KOHTpOJtbHHK H nepcj:lopBTOp HOpM8JlbHO pa60T8~T KBK C8Moc

BO speMst cyMMIIposa HHst OHH no.aKJtiO'IB~TCII Ha CY s eaHHY~ 

seer .a a saHHTO, TBKoe, cxeMHoe coe.aiiH&HHe snonHe onpas.ablsa• 

a CY sMecTe c BH&WHHMII ycTpol!CTBB MH npHse.aeHa J!8 pHC, 2, 

iJapaJtJt&JlbHbl& K0.£1bl ( lp -:- 45 p) C W&TOK KOHTpOJtbHIIK8 DOCTyna• 

)lnll, cyMMIIp088HHII DpiiM&HeH 

c nocne.aosaT&JtbHbiM nepeHocoM, nocKOJtbKY cnaraeM&Je '!llcna 
1 2/ ,, 

• • B cocTas cyMM8Topa sxo.a11T sxo.aHble ueno'IKII ( BU ), 

o6'be.auHeHHII ( vln VI), TpHrrepbl ( T) 11 6noKH sa.aep)KKII 

·"'-""nouust nep&HOCOB Dp011CX0.£111T C 36-ro p83pll.t18 H8 nepBblll 

DOpH.£1K8 'IHCJ18, 

ocHosH&IM MapKepoM (OM) HJtH scnoMor~;~TeJtbHbiM 

a.~~unnOUIIQ BM H OM IIBJ1Sl8TCII np113H8KOM KOHU8 M8CCIIB8, 

cocTasneHa cneay~IUHM o6pasoM. '"lllcna c OM 111111 BM aa

npu 9TOM o6paayeTCII CTp06Hpy~WIIll IIMDYJlbC 1 KOTbpblll Dp0_" 

Ha cyMM8Top. Y:ucno c · o60IIMH MapKepaMH, OM 11 BM, He soc-

6noKupyeTcH CTp06Hpy~WHll IIMDynbC, 3TO Dp0113BO.t1HTCII 8 

), TpHrrepa WMH.TTB (TW ), 6noKiiHr-reHepaTopa (or), cosna"' 

OM u BM cpa6aT&Isa~T pene ocTaHosa KOHTponbHHKa 

( P ) H pene nporoHll npo6HToll K8pTbl ( P ) , 
ncK npor 

cosnaaeHHst ( V1
2

), Tpurrepa cyMt,lbl ( T l: ) , O.t1HOBII6pa-

) H ycunHTenell pene ( YP ), 

TpllrrepHblll perliCTp, KOTOpblll .!:10 Hy)KHOrO MOM&HT8 XpaHHT, 

He TOJlbKO c_ny)KIIT anH DpH9M8 K0£1011 1 HO B 8biDOJ1H!IeT apyrRe 

4 

4A 

I') 

cj:lyHKUBB, Tall KIIK 8 .t18HHOM CJ1yqae perRCTp Tpe(SyeTCII TOni>KO .QIIR DpHeMa, TO 89118-

necoo6paaHo CTasli'tl> TpHrrepRblll perBcTp. OH aaMeHea sxoa·RbiMH ~eno'l!l:aMII, cocTOHWHMR 

113 D8CCH8HbJX SJleMeHT08, 

np11 DpReMe ~MDy'JlbC08 K0ll,8 C K~HTponbHRKa OCH08HOll Tpy.CIHOCT~ HBJlRQTCR TO, 'ITO 

Ha HMnynbCe xoaa '18CTO HMeiOTCII xapaKTepHble noMexa, Ha KOHTponbllaxe HMnynbC Ko.Qa 

o6paay&TCB TpfiMII DOCne'LtOB8T&JlbHO CO&.tiBHeHHbiMH KOHT8KT8MH (pac, 3), rnaBHb18 DpH'IHHbl 

STBX noMex cneay~ruae: 

1) ape6e3)K8HHe KOHT8KTOB H8 KYJ18'1118X B MOMeHT 38MWK8HBR; 

%) H8pOBHble KpaR .QblpKH H8 nepcj:lOKBpTe, oco6eHHO Ha H081>1X kBpTax; 

3) OTBOCBTeJ1bllblll C.tiBRr DO CTpOXe M8)K.Qy K8pTOll R lll8TXBII(B; 

4). aarpR3H8HR8 B8J1BK8 6yM&lHHOI Db!Jl~, 

.Una ycTp8H&HBII 3-1 H 4.-A DpH'IBH Tpe6yeTCII fOOTB&TCTBY~lllBll 88CTpoAxa KOBTpoJtb

HRK8 IIJlR OT6p8KOBK8 nepcj:lOKapT, a T8X:M<e D8pBO.tiH'18CKHI OCMOTp ero 

noM&XH Ba-aa 1-ll H 2-A DpB'IHB H8XO.QIITCII 8 HB'Iane HMDynbCa; DpR'IeM DOIIBJlliiOTCll , 

'IBCTo, a aaaaaJI cj:lpOHT BMnynbCa scer.Qa C8o6o.aea oT noMexa. 

KpoMe Toro, .anaT&JtbHOCTb HMnynbCos, onpe.aenli8M811 r&OM&TpB'I&CKBM c.asaroM .asyx 

Kyna'I'Jt08 H pBCCTOliHIIeM KOHTaKTOB1 MOlK&T B3M8HHTbCll B XO.[le pa60TY R Dpll DpOcj:laJtUTBII& 

KOHTpOJtbHBKB ~ BRT&p88J18 5 + 20 MC&Jt, 

Vla-aa 9TRX cj:JBKTOB DpH DpB&Me 110.11011 CTpo6apy101llBM BMDyJlbCOM1 c!J!opMBpo88HHbiM 

. I 
OT J;18p8.1lB8rO !J!pOBTa M8pK&pHOro HMDYJlbC8 C ODpe.0:8118HBOll 38.1l&p>KKOlt, HB6JliO.IlMOCb He-

' . 
DpaBRJlbHOe 38B&CeRHe KO.Il08 HB CYMM~TOp. 

Y'IRTbiSBH BbiW&CK83!1HHoe, .anH nosblweHBll aa.z:te)KHOCTB pa6oTbl 6blno peweao !J!op

MBposaTb CTpo6Rpy101llBlt BMDyJ1bC 38.QHIIM '!J!poRTOM M8pK&pRoro BMnyllbCB, 8 1 DpRM&BR8 Me• 

TOll HBKODJl&RHll 38pll.lla, HB H&KOTOpoe BpRMll 38DOMHH8Tb DpBHliTbl8 KO.Ilbl HB BXO.IlHbiX ue-

nouax, 

m. n QRJIUHDH8Jlbll!i!8 CX8Mbl 

PaccMOTpBM pa6oTy H&KoTopbiX eneM&HT08 exaM CY. 

1. Bxo.aaal! ueno'IKB a cxeMa VI , 

-~ 

CxeMB 8XO.IlHOlt ueDO'IKB H COBDII.Il&HBll VI DOK83BH8 H8 pac, 7a. 0TpBUBT&J1Wf~ liM~ 

' DyJlbC KO.IlB (•158) '18p83 .llBO.Il (Jl) 38pli:M<B&T 8MKOCTb C B OTKpbiBB&T TpHO.Il n~i~·,:no 
) 

OKOH'IaHRB BMDynbCa Jl 38DRpaeTCR1 ~ HBKODJ18HHWI 38pll.ll H8'1BRB&T pa3pli>KBTbCB ~epe3 

8MB~~8pHb111 Q&pRXO.Il nT 
1 

B C011pOTit8J18HR8 R , Benaqaaa R _uo.ao6paaa' TAX, 'ITOISbl 

8 Ha'IM8 p43pll.ll8 KO~BUB&HT HBCbllll&HHOCTB TpBO.Il8 nT
1 

6bln .llOCTBTO'IIilO,Jii&JlBK: 

.npBHliTO R • 13. KOM. noKB OTKpWT nT 
1

, DOCTORHHBll 8peM&HB p48pll)14l r rJlBBHhiM 

\o6pA30M ODpR.Il8JlR8TCB 88JlB'IBHBMB 'R R C (pac, 76), )lonycT ... N 1 !'11'0 t • t I -spe-' . ~ 
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MR·, KOI".Il8 K08~RUH8ST S8CbllU9RSOCTS TpRO.Il8 nT 1 CTeBOBRTCll paBeB 9.1lRBHil9 npH ycno-
.. j 

BRH, 'ITO nT 
2 

llOnBOCTbiC OTKpbiTo npH 9TOM B911R'IHH8 9MKOCTR C npH6nH:lK9HHO onpe.a.enll" 

&TCSI 83 Bblp8:lK9SH51 tl 
r • 

In [ fJ'R, (Uxon- U5)] 
REk, 

Kpaawe noTeauaanoa U c H U 6 llJ1HMepeo. uoxaaasw aa pac. 7a. Y'IHTbiB&R, 'ITO cTpo6 

<j>opuapyeTCll c' aa.aep:lKKOA oT aa.a&ero <j>poaTa uapxep&oro HMnynbC& oxono 2 'Mcex, KoTo-

paH npOHCXO.IlRT 8 Till, BpBMSl tz npHHRTO paBSbiM 5 MeeK {eM, pac. 5). npaHRMeB 

llts • 0,25 B R fl • 20, nony'I&&M r • 2,4 Meeit, cne.aoaaTenbHo, C ,. 0,2 MK<j>, 

TaitBM o6paaoM, apeMH paapa.aa auxocTa C ISy.aeT onpe.aenHTb apeMH aanoMIIHaBR!l 

KO.Il8 t
1 

B .lleBSOM paap51.1l8, 8 ~TO BpBMR S8 .apyroA BXO.Il exeMbl VI no.aaaTCSl CTpo-

6apyiOIUI\A RMilynbC, 

2. CxeMa ynpaaneRRll. 

npa&a_ansanbHSSl cxeMa. ynpaanesH.H npRB9.1lE!Ra 88 pRe. 4, OTpltuaTenbHbiA MapxepewA 

HMDynbC OM ana BM aanycxaeT Till -lepea aaTerpapyiOIU:YIO uenO'IKy, xoTopaH ope.ao~rapa-
. . ' 

·waeT ero usoroxpaTHoe aanycxaaae npa HanH'IRH noMex &a HMnynbCe. nono:lKRTenbHbiM • 

38.1lHRM <j>poHTOM Till aanyexaeT sr. OR <j>opMapyeT cTpo6RpyiOWRA RMDylibC .anHT911biiO

CTbiO OltOHO 4 MKe&K, KOTOpbiA DO,IlaeTeSl sa Y '18p83 CX8My aanpeTa , CxeMa 38DpBT8 
I 

ynp&BHSIBTCll BbiXO.IlRbiM llMDynbCOM CX8Mbl Vl
1 

, T,~, eTp06HpyiOWHA RMDynbC aanpewae~ 

cg upa coaoa.aena OM a BM. Bwxo.asoA RMnynbC ycanaTenll oo.aaeTcll aa 6noxa cnome-

SRll {SC) .llRll CTpo6HpOB8HRll. 

C .apyroA CTOp0Hbl
0 

BM aanyexaeT O.llHOBR6paTOp 0,Ll
8

M '18p93 BXO.IlBYIO UBDO'IKY R 

cxeMy VI aM' TaxHM :lKe o6paaoM OM aaoycx~eT O.Ll0M 'lepea VI0M • O.a&oaa6paTopw 

O.Lla.M' O.Ll
0

M a O.Llea pa6oTaiOT .anll caraanaaauaa. 

npa eosna.aeaaa OM a BM cxeua -V12 oepe6paewsaeT Tparrep TI a oonomellae 

1 • B peaynbTaT8 'l&ro epa6aTb1BaeT pene p • nQnolKHTBUbBbiM <j>pOHTOM TI aa- ' 
OCT ' . 

nycxaeT O,LlDeK 
0 

OT BbiXO.IlBOrO RMDynbCa KOTOpOrO cpa6aTb1BaaT pane p DCK 'lepea yea-· 

nBT&Ub ·yp, O.asosa6paTop O.Llnex , a csoiO O'lepe.ab, aa.aaaM <j>posTOM aanycxaeT 

O.Ll , oT xoToporo epa6aTwBaeT pene oporoaa nep<!>oxapTbl P • 
opor npor 

,· BpeMeHHble .asarpaMMbl, rroxaawsaiOwHe pa6oTy cxeMbl yopaaneHHll, opase.aeRbl sa 

pac. 5.. 
I 

3. Bnox cJJo:lKeRRR, 

Ka:lK.Ilbll paaps.a . cyMMSTopa cocTORT aa 6noxa eno:lKesag ( BC) R yc&naTeng Mar

saTa {YM) (cu. pRe. 6). npa cosna.aeaaa aunynbCoB xo.aa a cTpo6a Ra awxo.ae cxeMbl 

VI 6y.aeT oono:IKRT&llbllblll RMnynbC, .LlR~epesuapoaaaswA oepe.aaall <j>poHT, opoxo.as 

6 

,_ ' 

cxeMy VIIIVI ,· aaoyca:aeT 1-parrep· no C'i&TSOMy sxo.ay, 
/3/ 

KOTOpbiii pa6o;S$T B ~ 
Depe6p&CbiB88TcR B DOiiO>K8HR8 0, DOIIO)I(HTenbHbi. pe:IK&Me • Kor.aa T 

HH'IHOI"O nne'la aanycxaeT O.llHOBH6p&TOp (O,Ll ), .llRHT81IbiiOeTb B&IXO.IlHOl"O HMDy 

ODpe.aenReT Bp&MR KOpOTKOBp&MeHHOl"O XpaSeHHH 8.1lHHHU Depeaoet m T 
aa.aep 

H08 Bp&MH eyMMHposaH'as T , e'IHT&H, OT MOMaa'Ta DO.Il8'1H CTpo6a .llO MC 
· e M8KC. . 

HOB118HHH TpRl"l"&pOB B eOCTOHHHH 0 eOOTB8TCTB)'IOIUH9 KO.IlElM C)'MM&I, p8BHO 

Tax Kax a .aaaaoM eny'lae 

n • 36 paaps.aos, TO 

T • n (T + T ) + T , 
e MaKe , oepex aa.aep. . nepex 

T BO Bcex paapH.IldX DpHHRTO pa&Hb!M 3Q MKC aa.aep , 

T 0 Maxc;::; 1,1 MeeK, 

noT8HUR8n 8.1lHHH'IHOrO DU8'18 Tperrepa T no.aaeTell H8 BXO.Il YM, KO 

TORT aa &MRTTepsoro DOBTOpHTens H ycanaTenll MaraaTa. Ko.aoawA sneKT~a 

TI>IBaaT Tonblto Tor.aa, xor.aa a&MbiKaeTell KOHTSKT pene nyexa nep<j>opaToJ 1 
. ~- j 

~~:~ , I 

.Bee eX&Mbl eyMMaTopa BbiDOUHBHbl DOUHOeTbiO H8 Tp8H3HeTopax, Tpa1J~i::· 
/4/ ', l 

peaw aa np&eTaaxe K oeu11nnorpa<j>y, npe.ano:lKeHHoll K.A. KoaeawM , ~·.pai::1 

no rpynnaw .llllll TpRrrepoa • .anH oeTanbllwx exeM. I 

Pa6oTa CY IS~o~na nposepesa npa paanH'IHbiX xonnaKTopa~ H 6aaoawx aat 

OISnaeTb ycTOII'IHBOII pa6oTw eyMM&Topa noxaaaaa a a, pac. 8. 

IV. HexoTopble H3M&HaHRR s exeMax KOHTponbBHK& • ueeWopa· 

8 pe>KRMa eyMMRp088HHll HeDOllb3yaTCll O.llHH R3 .llByX 6nOKOB KOHTp011bHI 

B8TCTB)'I01Uell KOMMYTSUHaA:. 8 3TOM pelKHMa '!&pea KyHS'IKH H8 BMRK llO.Il88TCII 

BRa - 15 B BM8CTO + 110 B, VIMnynbCbl e IUeTOK noeTynaiOT, ao-nepeblx, aa c 

'lepe3 KOHTaJtTbl pane, Bo-BTOpbiX1 Ha pane epaaH.aHHll 1 K8K H B palKHM8 KOHTp• 

ae MawaeT aopManblloA: pa6oTe, T.x. pane ae yeneaaiOT cpa6aTbiBSTb. ,Llo6aanE 

ItOHTponbiiRKa npa eOBD8.1l8HH~DpHaH8KOB OM R BM C DOMOWbiO pane OCTaHoE 

ynpasnH&TeH eyMMaTOpOM, 

nep<!>opaTop aopManbllo pa6oTaaT e xnaBHWHbiM ycTpolteTBOM, B pa:lK&Me 

HliR OK D8p8KHIO'I88,TCH H8 C)'MM8TOp e DOMOIUbiO rpyllDbl pene. 8 MOM&HT DpQ6 

wylo WHHy DHT8HHH 8U8KTpoM&rHHTOB DO.Il88TCll ROCTOSIHHOe H8DpH:lK8HH8 - 30 

DOT8SUH8n8 'aaMnR', 'ITO HeOISXO.IlHMO .llnH RX p860Tbl e yCHHHT&llliMH MarH.HTO 

Tpaaa&eTopax. K ynpasneaaiO nep<!>opaTOpa .ao6aaneHbl .aaa pene - p a E 
1 DCJt ,, 

KA:lK.IlOA: Dpo6HBK8 eyMMbl ORR epa6&Tb1B8IOT 38 0,5 eex H 0,3 C8K eOOTB81'Cft 

'''•, 

V. ABTOHOMS8H DDOB8pK8 eyMM8TODa 
.,· 

KoscTpyKDHll CY no3BongeT npoaepliTb pa6oTy ero anexTpoSHbllt .c::xe~: il 

pBlKHMQ, npR &TOM KO.IlOBble WHHbl p&apbiB8IOTell KOHT8KT8MR pane, ~· ··~~aA:Hi> 

1 



Ul8RHOCTH TpHOJ:l8 nT 
1 

CTaHOBHTCH p8B8H 8):1HHHU8 fipH ycno

npH aTOM aenH'IHHa eMxocTH C npa6nameaao onpil.aenH" 

t t 

In [{JR. (Uxon-U6)] 
REk 

U 
6 

npHMepao noxasaHbl aa pHc, 7a. Y'IHTbiBSH, 'ITO cTpo6 
\ 

3a.aaero ¢poRTa Mapxepaoro HMnynbCa oxono 2 Mcex, xoTo-

t1 npHHHTO pSBHbiM 5 MeeK {eM, pRe, 5), npHHHMaJI 

r " 2,4 Meelt, ene.aoaaTenbHo, C " 0,2 Mx¢. 

eMKOCTH C 6y.aeT onp8J:l8iiSITb Bp8MH 38fiOMBH8HRH 

, 6 9TO Bp&MR B8 .apyrol BXOJ:l eX8Mbl H no.aaeTeR eTpo-

ynpaaneHHR npaae.a~aa aa pae. 4, OTpltnaTenbH&IA MapxepBbiA 

Till '18p83 BBTerpapyiOWYIO neDO'IKy, KOTOpaH npe.a~apa

npa B8nH'IHH DOM8X H8 HMDynbCe, nonO)!{HT8iibHbiM ' 

Sr. 0B ¢opMBpyeT eTp06Bpy10WRI HMDylibC .aliBT8iibHO

y '!&pes exeMy sanpeTa • CxeMa sanpeTa 
I 

J.1 
1 

, T.~, eTp06Bpy10UlBI HM'DYilbC sanpewae~ 

&MnynbC yean&Tenll no.aaeTeR aa 6noxa enome-

sanyexaeT 0Jl0M 'lepes 

eRI"H8iiH381lRR, 

'18p83 BXOJ:IHYIO ueno'IKY R 

HOM • O.aaoaa6paTopb1 

exeMa .J.1
2 

nepe6paebiBaeT Tp&rrep Tl: a nonomeaae 

pene P • OCT 
nonomBT8iibHbiM ¢poHTOM Tl: sa-

HMnynbCa xoToporo epa6aTblaaeT pene P ncx '!&pes yea- · 

B eBOIO 0'18p8J:lb
1 

38):1BHM ¢pOHTOM sanyexaeT 

pene nporoaa nep¢oxapTbl P npor • 

Poxas&IaaiOwlle paooTy exeMhi ynpaaneHBH, npaae.aeabl aa 

pa eOCTORT H3 6noxa enomeHRSI { 6C) H yeBiiBTeiiH Mar

npa eoana.aeHHH BMfiYilbCOB KOJ:l8 H eTpo6a HS BbiXO):le exeMbl 

HMnynbC. Jla¢¢epeanapoaaaa&Ill nepe.aaall ¢poRT, npoxo.aa 

6 

~ 

' 

exeMy HnH ,· aanyexaeT 1-parrep· no C'i&THoMy axo.ay, KOT?p&Ill patSo.;.aeT a aaebJwaaaoM 

pemHMe
131

• Kor.aa. T nepetSpae&IaaeTeR a noiiomeaae 0, nono>KHT8ilbHbl~ ¢poRT e e.na

HH'!Horo Di1&'18 3SnyexaeT O.OHO~H6p8TOp (QJl ), .OiiHT8ilbHOeTb BbiXO.QHOrO HMnynbCa KOTOpo

f'O T sa.nep onpe.nenaeT apeM!I xopoTxoapeideaaoro xpaaeHHII e.naaan nepeaoea, '·MaKeHManb~ 

HOe BpeMR cyMMHpOBru{RSI T 1 e'IHTSSI, OT MOM8HT8 ll0.08'1H CTpo6a .00 MOMeHTa yeTa- • e Maxe. , 
HOBi18HHR TpHrrepOB B eOeTOSIHHII 1 eOOTB8TeTBYIOUlH8 KOJ:ISM eyMMbl, p8BHO 

T 
e MSKe n {T + T ) + T 

nepex sa.nep. . nepex 

Tax xax B .aaHHOM enyqae T eo aeex pa3p11.nax npHHRTO paaHblM 30 Mxeex a 
sa.aep 

n • 36 pa3pii.OOB, TO T e MaKe ~ 1,1 Meex, 

noTeHnHan e.aHHH"'ROro Di18'18 TpHrrepa T no.naeTeR aa axo.a YM, KOTOpblll eoe

TOHT &3 :&MBTTepaoro noBTOp&TenH a yeanaTena MarHHTa. Ko.noa&Ill anexTpoMarHHT epa6a-

TblaaeT Ton&Ko Tor.na, xor.aa 38M&IxaeTell xoaTaxT pene nyexa nep¢opaTopa p 
nex 

Bee exeMbl eyMMaTopa B&Inonaeabl nonaoeT&IO aa TpaH3HeTopax. Tpaa~aeTop&I npoae
/4/ peHbl aa npaeTaaxe x oen11nnorpa¢y, npe.anomeaaoll K.A. KoaeablM , a paenpe.neneH&I 

no rpynnaM .an11 Tparrepoa a .ana oeTanbH&IX cxeM. 

.Pa6oTa CY 6&Ina npoaepeaa npa pasnH'IBblX xonnexTopHbiX a 6a3oB&IX aanp!I>K&HBHX, 

06naeTb yeTOJI'IHBOI pa60Tbi eyMMSTOpa DOK838Ha H8 pBC:, 8, 

IV. HexoTOp&Ie H3Meaeaall a exeMax KOHTponbHHKa a nepffiopaTopa 

6 p8)!{HM8 eyMMHpOBaHBSI HCilOilb3teTe!l OJ:IHH H3 J:IBYX 6iiOKOB KOHTpOi1bHHX8 e eOOT

B8TCTBYIOUlel KOMMyTanHeA. 8 :&TOM pemaMe '18pe3 KYiiS'IXH Ha BSiiHK no.nae're11 HSDI)Rme

HBe - 15 B BMeeTO + 110 B. J.1MnynbCbl e weTOK DOeTynaiOT, ao-nepBbiX
1 

Ha eyMMBTOp 

'1epe3 KOHT8KTbl pene, BO-BT0pb1X1 H8 pene ep8BH8HHR 1 KSK H B pemHM8 KOHTpOiibHHK8
1 

·'ITO 

He MewaeT aopManbHoll pa6oTe, T.x. pene ae yeneaa10T epa6aTbiBBTb, Jlo6aanea oeTaaoa 

KOHTponbHBKa npa eoana.aeaaa npH3HBKOB OM a BM e noMOUlbiO pelf oeTaaoaa, KOTopoe 

ynpa&n!leTeSI eyMM8TOpoM, 

nep¢opaTop HOpManbHO pa60T88T e Ki18BHWHbiM yeTpolieTBOM, B pemaMe eyMMBpoaa

HHR OH nep&Killd'I88,TeR Ha CyMM8TOp C llOMOUlbiO rpynn&I pene, 8 MOM8HT npQ611BKH H8 06"" 

wylo WHHY llHTaHHR 9i18KTpoMarBHTOB ll0.088TCR IlOCTOSIHH08 H8DpSIJK8HH8 - 30 B BM8CTo 

noTeHuaana '3eMnH', 'ITO aeo6xo.aaMo .nn11 ax pa6oT&I e ycanaTen!IMH MerHHToa, ( YM) sa 

TpaB3BcTopax. K ynpaaneHHIO nep¢opaTOpa .no6aaneabl .naa pene - P a P , .npe 
, neK npor · 

K8JKJ:IOI npo6&BK8 eyMMbl OHH epa6BTbiB810T 38 0,5 eeK H 0,3 eeK eOOTB81'CTB8HltOo 

v. ABTOH9MHB!! nooaepKa eyMMaTooa 

KoacTpyKaR!I CY no3aon&eT npoaep!!Tb pa6oTy ero :&neKTpoBHblX cxe~ 8 aaTOHOMHOM 

p&JKBMe, npa aTOM XO):l,ble UlHHbi p83pbiB810TC!J KOHTBKTSMH pene, a,, peneliHbiA reaepa-

• 
7 

', ~-
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, Top, pa60T8JOUlHJI C '18C'J'OTOJI OKOliO 2Q 1"11, DOJ:188T OTpRil8T811It!IW8 RMD)'IIbCW 118 o6Ulyl0 , 
. ' ,/ 

Ulllll)'. pa3pRJ:l)JbiX TyM6nepo)EI, C IIOMOUlbiO &TIIX TyN6nepolEI Ha 'paepRllW B CX&My ynpaan ... , 

HHR' DOl1810TdR RMit,YIIIoCbl OT r&H8p8TOfl8• BKIIIO'I8R TY,..ISnepw a ·paanJI'IBbiX KOMISBB8JtBifx, 

MO>KilO 6wcTpo npoaep&Tb paiSoTy acex cxew cywwaTopa, 

\1. BDOI p1tp11 

CyNNBp)'IOUl88 ycTpOICTaO DBT88TCII OT 08:1'11 D8peM8BBOrO TOJC8 220 8 8() 1"11 B 1101"" 
xl 

peiSnB&T MOUlHOCTb OKOIIO S0 )EIT. BnoJC DBT8BBII RM88T '18TWpe HONR88118: 

- 15 'a R + 1,2 a CT81SBIII3Bpoa8BRb18j - S0 8 B • 100 a H8CT81S.nas&poaaaRW8, 

vn. KoJicTpyXTBBilb& BNJlOIIHIBI! 

Ko8cTpyXTB8BO CY Bpel1CT8BlllllR' co6ol O.l:lHOT)'NISOBwl CTOII c nuenbiO c&raanuauq 

B ynpaarut8RII p83N8poJ4 1080. X 1000 X 450 MM (pRe, 9) • 0a DOC'I'OIIBBO CB1134Jl C08.1:1RRR,. 

TellbllbiNB X86&li11M'I C XOHTp~bllBKON B D8pcpop8TOpoN. npa paapaiSOTX8 61o111 DpBN8H8B 

llpB.IlBD 'esnouol KOBCTpyiCilHII: Bee CSnoKB BWDOJIB&HW 88 K&pxacax B'l&eX OT BW'IHCliRTMii:" 

Roll M8Ul88bl 3BUM. B TyMISO'IK8 H8XOJ:lliiTCB 38 T8D08b1X B'l&eX B ISnox DBT8BRIIo 

1'3axni0'1&8Be 

npaM8811a ':'f&TO.I:l JI.8XODII8HBII 38plll18 C 38l18plK81111biM CTpoiSOpON, )'l18110Cb B3C5jlBR~ . 
ca OT X8paxTep8wx nor.cex aa xo.1:1oawx 8Nnyn&eax. Kax noxasaao &8 pac. 8, CY pa1So~88T 

B UlHpOKOM RHT&paane B3M8H8HRII H8DpR>K81liiR DRT8HI!IIIo CyMNR.P71011{88 ycTpoiCTBO H8X0l1R'r"" 

Cll a SXCDII)'8T8QJIB C H8'18118 J:18K86pll 1963 rOJ:18 B pa60T88T H8.Q8>KBO, • 

3nexTpOHBbl8 CX8Miol CyMMRPYIOUl&ro ycTp&AcTaa pasp8ISO'I\81llol . XoH ry8 nxa, 8 ero 

KOHCTPYKDBII R CBRsb C B881URRMR ycTpOICTB8MK aWDOIIH888 B,B, CBpOTRRbiN, 

naTep8TYJfl 

1.: P.K. Pa'lap.l:lc. Apacp~o~eTa'lecKae onepanaa aa nacppoawx M81UR88X. Hn, 1957. 
. \ 

2. S.A, Ll,pOS.QOB B ap. , 0CHOBbl Bbi'IBCliBT&IIbllOA 'T&XJIBKB, Boeaaoe BSl18T8llloCTBO, 1961, 

8, ·.s;Ji. KollOHOB. CRMN8TpB'IHbl8 TpBrrepw 88 nonynpOBO.I:lRBKOBbiX TpBOl18Xo, r3H, '1980. 

4, 'l(,A.· Ko8ea a .1:1p .. npacTaaKa x eneKTp081lONy ocuannorpacpy 3o-7 .1:11111 aaayanbBoro 

DOJ:l~~.'fpJ.SRCTOpoa, C6opRRK CT8T&I,.nonynpoaO.QB.RKOBiol8 DpB60pw R BX DpRM&H8HRir: 

Jilt, 7 •. COII8TCK08 paaao, 1981. · 

j 
PyKODBCb DOCTyDRll8 B 118l14T8llloCKBA 0Tl1811 

15 Naa 1984 r. 

x/ BnoK #T•• cnpoeKTapoau a rpynne IMeKTponaTaHRR BU. 
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OXODO 20 rq, D0488T OTP!'Il8T8DbiiiW8 RMD,YDbCW 118 o6Ul,YIO 

a.c6nepOB. C DOMOlllbiO 9TRX Tyl.i(SnepoB H8 J)aSPSillW H CX&Ny ynpaBlle- , 

reaepaTopa, BKDIO'I8SI Tyw6nepw B P831111'1Hb1X KOM6HH81lHBx, 

pa6oTy acex cxew cywwaTopa, 

VI. BnoK n!Taa" 

·v~TnnA~TBO DHT89TCS OT C&TB nepew&HHOro TOK8 220 8 6Q "ra B QOT
V 

BM88T '18TWpe HOMB!Ana: 

B CT86HDH38pOB8BBW8; - 30 B B • 100 B B8CT86.DB3Bpo8.-BW8, 

VU. KoHCTQfKTBBHbe BNDODBQ!! 

CY npellcTaanll'" co«Soll 04HOTyN60Bwll cTOn o naaenwo oaruanuaa:u 

1080 X 1000 X 450 MM (pac, 9) , 0a DOO'I'ORBHO Oilll3411 C084BBIJ'!' 

KOHTpODbHHXOM H nepcp.opeTOpoM, npa p83pa(SOTK8 (Syg DpHN8H8B 

HR, Bee 6DOKH BNDODB8BN B8 xapxacax R'I88K OT By'IHCDBTMI!i'" 

T,YM60'IX8 H8X04SITCR 38 TBDOBWX H'l881!i IJ 6DOK DBT8BRR, 

3 a x n 10 'I e a a e 

,/' 

C 3848plK411BWM CTpo(Sopow, .YllADOCb Ba688Bn.- '•" 

aa KOllOBhiX HMnynbCax. KaK noxaaaao a.a pac. 8, CY pa«So:ra.,_ 

H3M8H9HHH H8Dpli>K8HBll DBT8HJi1R, CyWMRP:YI01ll88 yCTpo.liCTBO Hli!JtOllB,... 

H8'18D8 48Ka6ps 1963 r04a B pa60T88T Jlall&>KBO, 

CYMMHPYIOlllero ycTpoliCTB8 p83p860T8HW ,XoH rya nxe, a ero 

BH&lliiiHMB ycTpOliCTBaMH BWDODB8B8 8,8, CRpOTRBWM, 

JlRTepaTypa 

OD8p8D.RR B8 D.HcppoBiiiX MalliBBAX .• J1JI, 1957, 
I 

~ 

Bbi'IacnaTenbHoll ·Texaaxa, BoeBaoa R348T&DbCTao, 1961. 

TpBrrepw Ra noilynpoBOllBBKOBNX TpH048Xo. r3J1, '1Q60, 

npBCT8BK8 K 9119KTpOIIHONy OCilBIIIIOrpacpy 3o-7 llDR BB3Y8DbHOro 

·• C6opHBK CT8Tell, 11nonynpOB04HBKOBNe DpB6opw B BX DpBMh&HBe', 
P84BO, 1961, 

Pyxonacb DOCTyDRIIa B R414aT8DbCKBll OT48D 

15 wag 1984 r. 

cnpo&KTapoaaa a rpynne anexTpODBT&HBR BLl. 
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