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B na6opaTOpHH HeiiTpOHHOH <lJH3HKH 06'bellHHeHHOI'O HHCTHTyT8. SlllepHblX HCCliellOB8.HHII 

pa3p8.60T8.HO H B 1962 I'OllY H3I'OTOBlieHO yCTpOiiCTBO 8BTOM8TH'IeCKOI'O BbiBOll8 H8. U:H<lJpo-

11/ 
rre'I8.Tb HH<lJOpM8UHH H3 MHOI'OK8H8libHbiX 8H8.liH38TOpOB • Ll8.HHbJe rre'I8.T8.10TC S1 IIOCTpO'IHO 

H8. 6yMa>KHOfi 80 MM neHTe CO CKOpOCTbiO 12 CTpOK B CeKyHlly. 8 CTpOKe p8CIIOli8.I'aeTCSI 

IISITHp8.3pS!llHOe 'IHCliO C OllHOp83pS!llHbiM 11pH3H8KOM HH<lJOpM8UHH H rrOpS!llKOBb!H HOMep 

'IHC118. I 110 4 p8.3pS!llOBI. 

Llns ne'laTH npHMeHHeTe9 U:H<lJpone'laTaJOwHA annapaT poTopHoro THna I c HenpepbiBHO 

11 I 
Bp8.W8.10WHMCSI U:H<lJpOBbiM B81IHKOM/, 8.H81IOI'H'IHbiH OIIHC8HHOMY B , C npeJlelibHOA CKOpO-

CTbiO 20 CTpOK B CeKyHlly. 3a OllHH 060p0T U:H<lJpOBOI'O B81IHK8 184 MeeK/ BbinOliHSieTCSI 

BbiBOll c npeo6paaosaHHeM H oTneqaTbiBaHHe OllHOro 'IRena - U:HKli BbJBOlla. CHHxpoHH38.UHH 

BbiBOlla H neqaTH 'IHC118 C Oi!PelleneHHb!M IIOliO>KeHHeM lyrnoM DOBOpOT8.1 llH<lJpOBOI'O B8.1IH

K8 ocyweCTBliSieTCSI CHI'H8118MH, B.blpa6aTh!B8eMbiMH rrpH IIOllCBeTe <lJOTOllHOllOB qepe3 

CBCTeMy OTBepcTHii KOllOBOI'O 6apa68.H8, BpawaJOwerOCSI Ha OllHOA OCB C UH<lJpOBbiM Ba

liBKOM. DaaMeweHue OTBepCTHii Ha 4 KOllOBbiX H M8pKepHOH llOpO>KKaX onpelleliS!eT IIOClie

llOBaTelibHOCTb DOCTynneHHSI <lJOTOBMny libCOB, npellCT8BliSIJOWHX KOll TeTp8llbl llBOH'IHb!X 

llH<lJp OT 0000 110 1111. M OMeHT noeTynneHHSI IIOCIIellHei!. TeTp8llbl npHHSIT 38. H8.'18liO 

OqepellHOI'O UHK118.. Ha'IBlibHbiH nepHOll UHKlia I OK OliO 30 MeeK I OTBOllHTCSI llliSI BbiBOll8. H3 

8H8liH38TOpa, npHeMa H npeo6pa30B8HHSI fiOCTynHBWero K0ll8 H OTC'IeTa ero HOMepa. B 

Te'leHHe 38KliiO'IHTelibHOI'O nepHOll8 H3 annapaTa fiOCTyrraJOT <lJO_TOHMIIYlibCbl, a DOll Yll8.pHbi-

MH MOliOTO'IK8MH H B T8.KOM >Ke nopS!llKe npOXOll51T H306pa>KeHHSI COOTBeTCTBY!OWHX UH<lJp 

UH<lJpOBOI'O B8liHK8. 0Trre'laTb!B8HHe MOliOTO'IK8.MH U:H<lJp rrpOHCXOllHT npH CHHXpDHHOM IIOCTyn

·<1JeHHH CHI'H8liOB H o6MOTKH 31IeKTpOMarHHTOB ne'laTH. 

3neKTpOHHble 61IOKH ycTpOACTB8 o6ecrre'IHB8!0T 8BTOM8TH'IeCKY!O pa6oTy H ynpaBli8HHe 

B p8.3liH'IHb!X pe>KHMSX, Bb!BOll H npeo6p8.30B8HHe KOllOB, IIOllC'IeT ne'laTaeMbiX 'IHCen H HH-

llHK8.U:H!O HX npH3H8Ka. 

BnoK-cxeMa ycTpoi1cTBa 

B HaqanbHbiA nepHOll Ka>Klloro UHKna H3 6noKa ynpasneliHH ycTpoAcTBa /PRe. 1 I B 

MHoroKaHB.libHbiii aHanH3aTop nocbinaeTcH cHrHan "Ha'lano BbiBOlla •. OllHOBpeMeHHO 6nOKH 

yCTPOACTB8. 110lli'OT8BliHB810TCII K noHeMy O'lepellHOI'O K0ll8. K011 'IHC1I8. BBOllHTell BO BXOll

HOft 61IOK napannelibHO no 16 liHHHIIM CBII3H, K8>Kll8SI H3 KOTOpbiX COOTBeTCTByeT OnpellelieH-
!1" 

HOMY llBOH'IHoMy paapHlly. Koll HH<PopMaU:RH nocne npeo6paaoBaHHSI rrona11aeT B 6noK no-

TeTpallHoro epaBHeHHSI e DOCTyna!OWHMH H3 arrrrapaTa <lJoTOHMIIY1IbC8.MH. noH eOBIISlleHHn 

K8>Kllb!X 'leTbipex UH<lJp K0ll8 C OllHOH H3 TeTpall <lJOTOHMDYlibeOB Bblpa68TbiB8.eTcSI CHI'H81I 

111111 lle'laTH eOOTBeTCTBYJOweii UH<lJpbl. 

Henpepb!BHblH BbiBOll HH<lJOpM8UHH 11p0ll01I>K8eTeSI 8BTOM8TH'IeeKH 110 IIOeTynneHH51 eHr

H8118. 'OcTaHOBKa' I H3 aHanHaaTopa HnH npH aMewaTenbeTBe . onepaTopa I. B OllHOKpaTHOM 

pe>K~Me BbiBOllHTell H OTIIe'ISTbiBaeTeSI OllHO 'IHCliO, IIOClie qero cneayeT 8BTOM8TH'IeCIC8SI 

OCT8HOBKa. npH K8>Kll0M BKliiO'IeHHH yCTpOACTBa C'leT'IHK rre'laTaeMbl.lC 'IHCeli 8BTOM8.TH'ICCKH 

yCT8H8BliHB8eTeSI B HCXOllHOe I HyneBoe I COCTOIIHHe, IIOClie 'lero H8'1HHaeTCSI C'leT U:HK1IOB. 
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8&r80a Q80H'IBOI assbopMauaa c P80H'IHo-gecsrTB'IH&IM npeo6paao8a&ReM. Ko.a .asoR'IHOro 

'IBCIIIl B3 axo.aaoro 5nou nepe.aaeTcH napannem.so sa 8Xo.aw 16 8e&Tanel nopaapsr.asoro 

oapoca. nocne.aoBaTeru.Hbll OUpOC paapH.QOB, Ha'IHHaH CO CTapwero, B&IIJOIIHSI8TCSI C IJOMOWbiO 

16 HMDYIUoCOB, B&rpa6aT&rBaeMbiX B 6noKe reaepaTOpa. nocne.aoBaTen&Rbll KO.O HMDYIIbCOB 

nocTynaeT 8 6noK ll80B'IRo-.aecsrTH'IROro npeo6paao8asasr. Ty.aa >Ke R3 6no11:a reaepaTopa 

IJOCTynaJOT I CBRXPORRO, HO C pa311B'IROI aa.aep>KJtOI I .ase cepHR H3 15 HMDYII&COB: TaJtT08a~ 

cepasr R •+s• cepRsr. C 8b1Xo.aa nocne.aaero 6no~~:a Ko.a, npeo6paaosaRRbii B .aecHTB'IRbll, no

.aaeTcH napannen&HO no 20 WBRaM Ra 8WXO.Obl cxeM V1RV1 I CX8M&I 06'b8.QHH8H851 Ra 3 8X0.08, 

ltO.Q IJO.aaeTCH teer.aa TOn&KO H8 0.088 83 3 8XO.Q081, OTJty.aa - 8 6nOK Cpa48H8RHH XO.Q08. 

t{acna IJ8'1aTaiOTCH 8 ll8CSIT8'1ROI CRCTeMe. 

BI!I80a f1BOB'IRol 8HsbopMaq8a 6ea f180B'IHO -gecsrTnsoro npeo6paao8aHBSI. Ko.a ll80B'I

Boro 'IBCIIa IJO 16 WBHaM nepe.aaeTCSI C 81oiXOlla 8XOllBOrO 6noxa Ha 8TOp&le 8X0ll&l CX8M V1 RVf, 

OTKy.aa - 8 6nOX Cp88H8HBSI 8XOll08. J.1 HcliOpMaUBSI IJ8'1aTaeTCSI 8 BB.Qe 'leTblpexpa3pH,aR&IX 

W8CTBa.auaTBPBliiHbiX 'IBC8ll. 

8w8P,g f18CRTB,sol BHsbopMaq8B I «Sea llBOB'Iso-.aecsrTB'IHoro npeo6paao8aaaHI. 

J;lecSITB'IBiol8 .OBOB'IRo-KOllllpOBaHBial8 'IBCna napannen&HO, K81t R Dp8.QblllfW8M cny'lae, 

aepe.aaJOTCSI 8 6nOK Cp8888BHSI K0ll08. tiRCIIIl De'laTalOTCSI 8 .08CSITR'IBOI CBCT8M8. 

C'leT ue'laTaeMb!X 'lacen 80 scex pe>KBMax 8b180.aa swnonaaeTcR .aecRTH'IB&IM c'leT'IRJtoM. 

K o.a ll80B'IBbiX Delio c 8b1XO.aa xa>K.aol C'leTHOI .aeKa.abl uepe.aaeTCSI 'lepe3 CX8Mbl H nvt 
8 '611011: cpa8B8RBR 11:0.008. 0TIJ8'1aT&I8aRBe Blal6passoro DpR38aKa 8&180.QRMOI 8BcllopMauRB 8b11IOJI,.-~. 

asreTcR asanora'IRO I xo.a apaaHaxa no.aaeTcR B 6nox cpa8se&BR I 8 8B.ae o.asol aa wecTaa.a

uaTBpB'IRbiX uacllp. 

Dpoaepaa pa(5oTM. npo8epxa ne'laT8 ocywecTBnReTcR npa no.aa'le aa TpeTal 8xo.a cxeM 

H nH oape.aeneRBbiX KOllOB. nto6aR TeTpa.aa MO>KeT ObiT& 8b16paRa B 6noJte Dp088pltR, a cooT-

88TCT8YIOWB8 ll84lpw OTne'laTaRbl 80 8cex paapa.aax cTpOK8. B&r6op o.asoro 83 pe>K8M08 

B&IBOlla 811B IIpOBepKB OCfW8CTBnReTCR 6nOKRp08XOI pa60Tbi fBiaiXIII0'18RB8M DBTaRBRI HeHCDOnl:!l"" 

3f8MbiX 6nOitOB-ll81JB •onOitBP08XB•. 

npoBepKa pa60Tbl BCerO fCTpOICT8a 8 pa3llR'IRbiX pe>KBMaX 8&180lla BbiiJOIIRR8TCR aa.aa

RB8M Ba 8XOll8 Onpe.aeneHHbiX KOBTPOn&B&IX KO.OOB, Ra6apaeM&IX C IIOMOW&IO 16 TfM0118pOB. 

CZ,yBKllBOBilnbHb18 yanw. B CX8Mbl fCTpOICTBa 

Ouacbleaeuoe yCTpolcTBO nocTpoeao no cliYHKU80Ham.so- 5no'IBOMY MeTo.ay. B yCTpolcTBe 

npaMeaeu paapa60TaBRaR cacTeMa cliYHKllBOBan&abiX yanos. Ta~~:ae yan&r, Kax npaeano, paaMe-
. 2 

W8Hbl Ba MOBTa>KHOI nasenB 80 X 90 MM 8 K0llB'18CTBe 6-10 WTfX. neaena "B KOIIB'18CTB8 

4-5 WTYit XOBCTpyXTBBBO 06'be.QHRRJOTCSI 8 0Tll81I&R&II cliYHXlliiORan&Hbll CiiiOK C Da3'b8MOk. 

~YHKil80Haru.aaR cxeMa Bblnonaesaoro yCTpolcTBa BbiBO.aa npe.acTaeneaa sa Pac. 2. 

rpyllllbl f3ll0B .ana Ka>K.aoro OTll81I&BOrO 6no11:a 811B nasena 8lai.Q8118Hbl DfBKTIIpHOI IIBHR81. 

3 1181tTpR'I8CKB8 CBSI38 5noK08 yKa38Bbl C BOMepaMH C08.QRH8HBI B P83'b8Me. Ha CXeMe UpRHRTbl 

cne.ay10wae oCioaaa'leaag OT.aem.abiX 6noKoB a naaenel: f' - 6no1t resepaTopa, ~ - 6nox cllop

MBp081tB CRraano8, n
1

- n
5 

- 6nOKB .QBOB'IRO-.Q8CRTB'IHOrO 1Ipe06pa308aBHR, n 1- n4 -onOitR 
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• .aecSITK'IHOrO C'!eT'IKKa, B 1- 8
2 

- 6JJOKH BXO.llHblX KSCKS.llOB, n n - naHeJJ& Bbi60pa pe>KHMa 

pa60Tbl, HnH1 - HnH40- naaen& exeMbl o6'be.llHHeHHH, BC1-sc10- 6noKH epaBHeHHH KO

.llOBbiX TeTpa.a, nK - naHen& Bb!60pa KO.lla KOHTpOJJbHOrO 'IHCJJS, K - 6JJOK !j:JOpMHpOBKH CHr-

HSIIOB Ka6ena ceaaH, Y - 6noK ynpaeneHHH, Y¢ - 6noK yeH.nKTeneA !j:JoToHMnyn&coa, TB 

6JJOK THpSTPOHOB npHBO.ll8 UK!j:Jpone'ISTH, Sn - sneKTpH'IeCKKA yaen UH!j:Jpone'!ST810IU9rO an

napaTa, TipHHSITOe 0603HS'!eHHe tPYHKUHOHSIIhHb!X Y3JIOB /eneMeHTOB/ YK838HO Ha CX9M9, 

HH>Ke onHCh!BaeTcH pa6oTa 6noxoe ycTpoAeTBa, cornacao PRe, 2. 

BnoKH ynpaaneHHH II npRBOA8 I 6JJOKH y. Y¢' sc, TB I. npll BKJIIO'IeHHOM sneKTpO -

MOTope 81III8p8T8 BparuaeTCH KO.llOBblA 6apa6aH, H H8 naMay liO.llCBeTa IIO.ll8HO Ha!IpSI>KeHHe 

13 BOJibT. Ko.aOBble !j:JOTORMliYJJbChl '1 .. ' '2'' '4'. '8' ene.ayroT '!epea 6JJOK Y¢ /PRe. 3/. 

n e'!STb He lipOHCXO.llHT, _,!Cor .a a CRHXpOHR3RpyroruRe RMliYJJbChl 'CH' He apOXO.llHT qepe3 BeH-

THn& H1. 

nPR BKJII0'19HHR ycTpoAcTBa IKHOnKa •nycK• I cpa6aTblBaeT O.llHOBH6paTop OBI I Puc. 

4.1 / B 6JJOKe Y R pene p 
1

, t{epe3 38MKHYTble KOHTSKTbl pene ao.aaeTCSI HalipSI>KeHHe +220 B 

Ha 06MOTKY aneKTpOMarHBTa .llJIH BKJIIO'IeHHSI M9X8HH3M8 !IpO.llBR>KeHBH 6yM8>KHOA JJeHThl, a 

Ha!IpSI>KeHHe - 12 BOn&T - qepe3 CXeMy H nH 
1 

.ae6nOKKpyeT BXO.ll yapaBJJSIIOIUero TpHrrepa 

T 
1 

H oTKph!eaeT eeHTBn& H 
1

• 

IP HC. 4.2 I apoxo.aHT qepea 

I '15
1

• I ene.ayeT 'lepea 6noKH 

0'1epe.aHOA CHrHaJJ H8'18JI8 UHKJJa C Bb1XO.ll8 B9HTHJIH H 
2 

OTKpb!Tble B9HTHJJH H 1 H H3 I PRe. 4.3/. nanee, STOT eRr HaJJ 

¢ H r I YCHnHT9JJH y 4 I B 6noKK n .llJJH ycTaROBKH C'leT'IRKa 

B RCXO.llHOe COCTOHHHe, HMayn&C .ll!JlPtPepeHURpOBSRHH 38.llHero !j:JpOHTa eHrHana liO.ll8eTCII HS 

BXO.ll YCTSHOBKH ynpaBJJHIOIUero TpHrrepa. nocne STOrO BblXO.llROe HanpH>KeRHe TpHrrepa 

I PRe. 4.4/ aaKpb!BaeT eeHTHn&· 11
3

, RO OTKph!aaeT H
4

, no.aTeep>K.aaeT .aeAeTBHe Bb!Xo.aaoro 

H Mnyn&ca O.llHOB~6paTopa OB 1 qepea cxeMy H nH 1' OTKpb!BSeT BeHTRJJb H 1' 6noK Y¢, .amr 

npoxo>K.aeHHR HMayn&coe 'CH' I PRe, 4.7 I. CHrHan Ha'lana BToporo R aoene.ayroruax UHKJJOB 

/'15
2
•; apoxo.aHT qepea BeHTHn& 11

4 
I Pac. 4.5/, HOpMan&Ho aaMKHYTbre KOHTaKTbl pene P

1 
I naaen& nn I B 6noKH K R ¢> I Ha BXO.ll !j:Ja3Hpyroruero O.llROBR6paTopa OBI I. CHrRaJJbl 

.ana aanyeKa aaanaaaTopa 'Ra'lano BbrBo.aa' I PRe. 4.6 I cne.ayiOT 'lepea ycHJJRTen& Y 
1

, 

6JJOK K 1 H, .aanee, qepea 38.MKRYTbie KOHTSKTbl Bb!KJIIO'!eHHhiX TyM6nepOB 'KoRTpOJJbHbie 

'IRena' I aaHen& nK/ B 8H8JIH38TOp. 

Bb!BO.ll Ha UH!j:Jpone'ISTb npeKparuaeTCSI liOCJJe liOCTynneHH.H CHrHana '0cTaHOBK8' Ha 

exo.a o.aaoea6paTopa OB
2

, 6noK Y. CHrHaJJ !j:JopMRpyeTcH c noMOIU&IO KHOIIKH 'CTon' HnH 

nocTyaaeT aaToMaTH'IeCKR I nocne Bbreo.aa HH¢opMauau H3 aHaJJH3aTopa/ qepea ycHnaTen& 
r 

Y 
2

, 6JJOK K tR HOpMSJJbHO 38MKHYTbii KOHT8KT pene 1I8HeJJR nn. noene cpa68TblB8HHSI O.llHO-

BR6p8TOp8 08
2 

/ PRe, 4.8/ H pene P
2

, 6JJOK Y, qepe3 38MKHyTble KOHTBKThl aocne.aaero 

H81IpH>KeHHe +220 B liO.ll89TCH B anaapaT .llJIH BhiKJIIO'IeHHH MexaHR3M8 lipO.llBH>KeHHSI 6yMa>K-
e 

HOI neRTbi, 8 H81IpH>KeHH9 -12 B -.anH B03BparueHHH yapaBJJHIOIUero TpHrrepa B HeXO.llHOe 

cocTOSIRHe H 6nOKHPOBKH exo.aa o.aHoaa6paTopa OB 
1

• 

8 pe>KHMe O.llHOKp8THOrO BblBO.ll8 COOTB9TeTBYIOIUHA TyM6nep , 1I8H9JJb nn, BKJJ10'19H 

11 nosTOMY pene no.a TOKOM. qepea 38MKHYTh!e KOHTaKTbl nocne.aHero eHrRan Ha'lana nepeoro 

UKKna /'15j/ noeTynaeT B 6nOKR K H ¢ I Ha exo.a o.aaoea6paTopa OBI/' a CHrHan Ha'lana 

BTOpOrO IIpOXO.llHT C Bh!XO.ll8 BeHTHJISI H 
4 

H8 BXO.ll O.llHOBR6paTOpa 08
2

• noaTOpHbiA 38liYCit 

OB
1 

He npoRaoA.aeT Ha-aa 6noKHpOBKH ero exo.aa Hanpsr>KeaaeM - 12 B • 

.. 



8Ha rre'laTaeMOJ!: HHQ:>OpM,aUHH Bb!6HpaeTCSI C IIOMOI..Ub!O rrepeK1IJO'IaTe1ISI pe:lKHMa, rraHeJ1b 

nn. t{epe3 XOHTa!!.'Tbl II1laTb! "'a" HaiipS!:lKeHHE.! - 12 B IIOaaeTCH B 61IOKH n H D. /pe:lKHM "10"/ 

H1IH 6nOKH B H D. /pe:lKHM "'16"'/, H1IH Ha XOHTaKTb! rrnaTbl "'B"' /pe:lKHM "'npoBepxa"'/. 8 noc

neaHeM cnyqae c Bblxoaa aemHQ:>paTopa HarrpH:lKeHHe, cooTBeTCTByJOmee Bbi6paaaoMy xoay 

TeTpaabl uHQ:>'l, noaaeTcH aa axoabl ex eM l1 n11, rraaen& 11n11. 

Bo BpeMH rre'laTH xoa, rrocTyrrHBmHi!: qepea rrocneaaHe cxeMbi Ha axoa 6noxa BC, 

C paBHHBaeTCSI C Q:>OTOHMIIY llbCaMH rrocpeaCTBOM 'leT b!pex CXeM THIIa "'HCK1l!O'IHTe1lbHOe l1 nl1"' 

I PRe. 5/. CHrHan cpasaeHHH B xa:lKaoM aBOH'IHOM paapHae Bbipa6aTbiBaeTcH, xoraa HarrpH-

* eHHH Ha o60HX BXOaax paBHbi, H II03TOMy o6a TpaH3HCTOpa aarrepTb!. npH COBrraaeHHH 'l:eTbl

pex CHT'Ha1IOB cpaBHeHHH C HMIIY1lbCOM "'Cl1"' Bbipa6aTb!BaeTCH CHT'Han ne'laTH. nocneaHHJ!: 

I c aMnnHTY aol!: ae MeHee 60 a/ cneayeT a 6nox TB Ha axoa cooTBeTcTayJOmero xnJO'Ia Tr 

Tox pa3pHaa eMxocTH C I PHc. 6/, rrpoTexaiOmHi!: no uenH aHo"'b-xaToa-o6MoTxa anexTpoMar

HHTa rreqaTH
1 

Bb13b!BaeT cpa6aTbiBaHHe ITOC1leaHero. EMKOCTb 3apS!:lKaeTCH npaKTH'IeCKH ao 

aanpR:lKeHHH nHTaHHH ao aaqana oqepeaaoro pa3pHaa. 

l1HaBKaTOpHb!e llaMnO'IKB HaKanHBaHHH, SIB1IHIOI..UHeCH Harpy3KOil: HHBepTOpOB KOaOBOT'O 

BXOaa 61IOKOB CpaBHeHHH, yxa3b!BaiOT KOa neqaTaeMOil: HHQ:>OpMaUHH. 

BnoxH rrpBeMa H rrpeo6pa3oBaHBH Had?opMauHH I 6noxH B,r,ct>,n,,U/. 

HarrpH:lKeHHe xoaa noaaeTcH B 6noxH B
1 

H B
2 

qepea KOHTaKThi 16 TyM6nepoB "KoHTpon&

Hoe 'IHC110•, naHenb nK. npH BK1IJO'IeHHH TyM6nepa Ha BXOa COOTBeTCTByJOI..Uero xacitaaa 

noaaeTCH HSITpS!:lKeHHe, npeacTaB1IHIOI..Uee eaHHHUY KOaa KOHTp01IbHOT'O 'IHC1la • .YpOBHH HaiipS!:lKe 

"HHSI - 12 B 0 B01lbT, rrpeacTaB1IS!IOI..UHe "1" H "'Q" KOaa, pa31IH'l:a!OTCH KaCKaaaMH n C nonoro

Bb!M aHOaOM / ,il 808/. l1HBepTOpb! C 'leTHb!M HOMepOM, IIHTaHHe Ha KOTOpbie noaaeTCSI B pe_:___ 
"'" 

:lK BMe Bb!BOaa 6e3 aBOH'IHO-aeCHTH'IHOT'O npeo6pa30BaHHH, CBOHMH Bb!XoaaMH noaK1IIO'IeHb! K 

naaenH l1nl1, a HHBepTopb! c aeqeTHbiM aoMepoM - x aeHTH1IHM onpoca, 6nox r. 

Onpoc npeo6paaosaHHSI asoH'IHOro xoaa Ha'IHHaeTCH nocne aanycxa oaaoaH6paTopa OB1, 

6nox ct>, cHraanoM aaqana uHxna BbiBoaa. Bb!xoaaol!: HMnyn&c oaaoaH6paTopa IPHc. 7.2/ 

OTXpb!aaeT aeHTHnb Q:>aaHpoaxH 11
1 

Ha speMH 1 ,4 T, rae T - nepHoa cpaaHeHHH HMnyn&coa 

I PH C. 7.3 I aBTOKOne6aTenbHOT'O reHepaTOpa sr 1' 6nox r IPHC. 8/ •. OaHH HIIH asa CHT'Hana 

c Bblxoaa nocneaHero eeHTHnH /PRe. 7.4/ noaaiOTCSI Ha sxoa oaHOBH6paTopa OB1• C Bb!Xoaa 

nocneaHero /PHc. 7.5/ aaaep:lKaHHhil!: Ha 1,4 T HMnyn&c nocTynaeT 'lepea ycHnHTenH Y 
1

, H 
1 

Ha Bxoa nepaoA Q:>eppHT-aHOaHol!: gqei!:KH. ToT :lKe CHT'Han I c Bb!Xoaa ITOBTOpHTenH nl I noc

TYIIHT B 6nox n anSI B3MeHeHHSI OTC'IeTa HOMepa. Heaaaep:lKaHHbll!: CHrHan c BbiXOaa OBI 

qepea ycHIIHTen& Y 
3 

noaaeTCH a 6noKH n anH c6poca npeabiaymero xoaa. 

.... 

<!>eppBT-aBOaHble H'l:ei!:KB BK1IIO'IeHbl no CXeMe CaBHT'OBOT'O perHCTpa /ceMHaauaTaH H'leil:xa

anH xoMneHcauHH noMexH/. Ha caBHT'OBbie o6MOTKH noaaJOTCH HMnyn&cbi reHepaTopa Br 
1

, H 

perHCTp Bb!II01IHHeT Q:>yHKUHIO KOMMyTaTOpa HMIIY1lbCOB onpoca. nocneaoBaTe1lbHOe rrepeMaT'HH'IB

BaHHe cepae'IHHKOB Sl'leex Ha'IHHaeTCH qepea 0,6 T nocne ycTaHOBKH nepsoro cHrHanoM c H 1• 

npH _nepeMaT'HH'IHBaHHH /c6poce/ cepae'IHHKa B Bb!XOaHOH o6MOTKe IIOHB11HeTCH HMIIyllbC, KOTO-

pb!J!: rrpol!:aeT qepe3 nponycKaJOI..UHJ!: aHOa, ecnH Bb!XOaHOe HarrpH:lKeHHe ynpaB1IHJOI..Uero HHBepTOpa, 

6noxH B, paBHO 0. Ha BbiXoae nponycxaiDmHx aHoaos, axniD'IeHHb!X no cxeMe o6'beaHHeHHH, 

IIOSIB11HeTCSI KOa HMITY1lbCOB, COOTBeTCTBYIOI..UHA rroaaHHOMY Ha BXOa 6nOKOB B. CepHH KOaOBb!X 

HMny1lbC"OB / C aaaep:lKKOi!: 2-3 T OTHOCHTe1lbHO Ha'lana UHK1la/ IIOCTyrraeT, Ha'IHHaR C HMIIY1lbCa 

CTapmero pa3pHaa, B 6nox nl qepe3 YCH1IHTe1IH H6' n6 6nox ¢>. 

6 ' 
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B uenH C8513H 51'199K KOH.!l9HCaTOpbl pa3pH>KaiOTCSI qepe3 TpHO.!l n
4

, OTKpbi8aeMblll: OTf)H

uaTellbHblM 8bi6pOCOM 3a,!lHero ciJpoaTa HMfiYllbCa sr 1' VIMnyllbCbl npoTeKaiOwero 'lepea TpHO.!l 

TOJta ciJopMHpyiOTCSI YCHliHT9li9M Y 
2 

B cepHIO 15 HMfiYllbCOB, 3a.!lep>KaHHbiX OTHOCHT9llbHO KO.!lO

BbiX aa {),1- 0,3 T. Cny>Ke6aaSI.cepHSI "'+3', cciJopMaposaaaaH aa nocnenaell:, 'lepea ycanaTe

na Y 
1

, Y 
3

, 6nOK tl>, fiO.!laeTCSI B 6nOKH n, VI MfiYllbCbl TaKTOBOJI: cepHH, aanep>KaHHb19 OTHOCH

T9llbHO HMnym,cos nocnenaell: aa 0,3 T, cnenyiOT 'lepea ycanaTena Y 
2

, Y 
4

• 

B ycTpoli:CT8e 8peMSI onpoca 16-paapH.!lHOro .!lBOH'IHoro xona npa T =1 Me ex cocTasnSieT 

15 Mcex. BpeMeHHble naarpaMMbl cepall: npaseneHbl aa Pac. 7.9, 11, 12 • 

B 6n:oxax n BblfiOliHHeTCSI .!lBOH'IHO-.!l9CSITH'IH09 npeo6pa30BaHHe o6pa60TKOJI: .!lBOH'IHbiX 

llHciJp, Ha'IHHSH CO CTaprneJI:. B CXeMe npHMeHeH CIJOC06 KOppeKUHH y .!lBaHBaeMbiX KO.!lOB, 

onacaHHblll: 8
121 . CxeMa 6noxa .!lliH npeo6paaosaHHH TeTpanbl .!lBOH'IH&IX naciJp IPHc,9/ noc-

TpOeHa Ha OCHOB9 perHCTpa C ynpaBliHeMOJI: yCTaHOBKOJI: TpHrrepoB npH C.!lBHre, a TaK>K9 KOp

pexuHH xona. KonoB&Ie HMnym,cbl nocTynaiOT 'lepea seaTam, VI 
1 

aa axon nepsoro TpKrrepa 

.!10 fiOCTYfili9HHSI TaKTOBbiX / 6narO.!l8pSI 8TOMY He06XO,!lHM09 KOliH'I9CTBO TaKTOB npeo6paao

BaHHR ae 16, a 15/. C.!lBHr xona ocywecTBnHeTcH TaKTOBbiMH HMnyn:bcaMH 'lepea 8eHTHnH Vl
5

, 

Vl
6

, Vl
9

, Vl
10

, Vl
13

, Vl
14

, ynpa8n:HeM&Ie aanpSI>KeHHeM c BbiXO.!lOB npe.!l&I.!lYwero Tparrepa. 

3anep>KKa nepeKlii0'19HHH Ha speMH onpoca cocToHHHSI Tparrepa o6ycnosneHa aanep>Kxoll: nepe

KliiO'IaiOwero HMfiYllbCa B BeHTHne. 

VIMnym,cable BXO.!lbl BeHTHnell: Vl
3

, Vl
4

, Vl
7

, Vl
8

, Vl
11

, Vl
12

, Vl
15 

nonKniO'I9Hbl K lllHHe 

HMnynbCOB "'+3"'. CocToHHHeM seaTanell: ynpaBnHIOT BbiXO.!lHble aanoH>KeHHSI .!lHO.!lHOll: n:oraqecxol 

cxeMbl1 ynpasnHeMoil: TpHrrepaMH, Haaaaqeaae norH'Iecxoll: cxeM&I - onpenenHTb cnyqaJI: aana-

·-.s CH O.!lHOrO H3 KO.!lOB 0101-1001 1 T,e. UHciJp 5-9. npa 9TOM OTKpb!BaiOTCSI COOTBeTCTBYIOWHe 

89HTHliH nocnenHeJI: rpynnbl H BbinOliHHeTCSI ycTaHOBKa OnpeneneHHbiX TpHrrepOB B COCTOSIHHSI 1 

COOT89TCTBYIOWH9 3Ha'leHHIO KO.!la C H36b1TKOM 3 /onepauHH "'+3 • /, B O'lepe,!lHOM TaKTe npH" 

C.!lBHre o6pa3y9TCSI y .!lBOeHHaH .!l9CSITH'IHaH .!lBOH'IHO-KO.!lHpOBaHHaH UHciJpa H B 6nOK CTaprneJI: 

T9Tpa.!lhl C.!lEIHraeTCSI 1 KO.!la - .lleCHTH'IHblll: nepeHOC, no OKOH'IaHHH IJOClle,!lHero TaKTa Ha 

8 b1XO.!l9 TpHrrepOB Ka>K.llOrO 6l!OKa n ycTaHaBliHB&eTCSI .llBOH'IHO-,!leCHTH'IHblll: KO.!l npeo6pa30-

BaHHOrO 'IHCna, npaMep npeo6pa30BaHHSI .llBOH'IHOrO 'IHCna 10111 B .!leCHTH'IHOe 23 IJOKa3aH H8 

.11 aarpaMM ax Pac. 10. 
/3/ 

.ileCSITH'IHbiJI: C'leT'IHK, 6l!OKH .il, IJOCTpoeH no"'CHCT9Me 11214,8"' H BblllOl!HeH Ha TpHr-

repaX c ynpasnSieM&IM aanycxoM. B cxeMe Pac. 11 npuMeaeH&I TpHrrepbl c BeHTHliHMHI aaa

norH'IHbiMH npHMeaeHHblM B 6noKaX n. Pa60Ta CX9Mbl npH C'I9Te .!10 BOCbMOro HMfiYllbCa aaa

norH'IHa pa6oTe .!lBOH'IHOr~Y c'leT'IHKa. n ocne cpa6aTb1BaHHSI 'leTsepToro Tpurrepa ero 8biXO.!l

aoe aan"JSI>Keaae aaKpblsaeT seHTHnH VI 131 Vl 41 Vl 91 ao OTKpbl&aeT VI 
10 

• .LlecHThiA HMuym,c 

B03BpawaeT B HCXO.!lHOe COCTOSIHHe nepBblll: TpBrrep H 3aTeM 'leTBepTbiA. t.fepe3 ll0Cll9.!lHHA 

seaTam. uMuym,c uepeaoca nocTynaeT B 6nox cTaprneA nexa.!lbl •. 

BnoK nuTaHHH o6ecne'la&aeT ycTpoACTBO CTa6HnbHbiM HanpSI>KeaaeM - 65 B I 0,01 a I, 

-12 B /} 15 a/,- 0 14 B /010} a /, + 0 14 B /0,0}a/, +2B /015a/, Bb1UpHMli9HHbiM Haupa>KeRH9M 

-248 /}a/ 1 +200s/0,3a/ 1 +220B. 06waH MOWHOCTb fiHTaHH51 ycTpOftCTBa C anuapaTOM - OKOliO 

200 sa. 

ra6apHTHble pa3M9pbl ycTpOJI:CTBa - 440X650X 1120 MM. 

7 
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ABTOpbi Bbipa>KaiOT 5nai'Oll8pHOCT& r .H .3a6HHKHHY' B.E • .>Kypasnesy H B.ll.WH6aesy 

38 PSill UOII93HbiX COB9TOB, 

nHTepaTypa 

l. n.A.MaTSIIHH, A.M.WHM8HCKHA, C.H.t{y6apOB, H.B.f.l1Tp8HHX , 1024-x K8H81I&HbiA 

BpeMeHHOA 8H81IH38TOp" nT3, 1960, N/3, CTp, 54, ... 

2. Conleur J.F. 'BIDEC- A Binary-to-Decimal or Decimal-to Binary Converter' IRE Transactions 

on Electronic Computers, EC-7 (1958), N 4, p. 313. 

3. r.H .3a6HHKHH, B.H.3aMpHA , nexallHOe rrepec'CfeTHOe ycTpOACTBO Ha liOIIYIIPOBOllHH

KOBbiX TpKOllSX" nT3, 1960,. Nl6, CTp, 126, 
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