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npB C03A8HBB ·coapeM&HBhlX DpBISopoB BA&pHOII sneBTpORBBR ~aCTO DOHBnB&TCB B&06-

XOARMOCTb B DOCTpoeHRB IShlCTpOA&IICTBYIODlBX cnenaanR3BpOB8RBhlX 38DOMRR810DlBX ycTpOIICTB 

(3.Y .) • Or ouepaTRBRhlX 3 • .Y. c DpoB3BOn&Boll Bhl6opxoll 3.Y. cDenaan&soro saaaa'leRBB 

OTnB~810TCB T8M1 ~TO B8K 38DBCb1 T8Jt R C'IRThlB8HR8 ~Been npoHCXOABT B DOPSAK8 cneAo

B8RBB aApecos. KpoMe Toro, a 6on&WHHCTB8 cny~ea OTDaAaeT seo6xoAR.MOCTb B perese

panaa C~T8BHOII BH~pN811RBo 0cBOBH08 Tpe6oB8RR8 K 3.Y. Taxoro TRDa COCTORT B MaBCB

MBnbBOM 6hlCTpOA&IICTBBBo 

llna ROCTpoeHHSI 6bJCTpOA&IICTBYIOIIIHX 3.Y • B DOCn&Mee Bp&MB RCRon&3yiOT CX&Mhl C nB-

H811Holl Bhl60pKOII ~Been ( THR8 Z ) 1 B KOTOpblX Bbi60pK8 H&06XOAHMOro KOOpAHH8THOrO 

Tp8HC~pM8TOp8 (H COOTBeTCTB&HHO ~Rena) DpOBCXOART RpH COBR8A8HBH 2-X DOnyTOKOB B ltOopAB

H8T8X X H Y • noaTOyY AnB yDpaaneBHSI BblfSOpKOII: H 38DHCbiO ~cen Heo6XOABMO HM&Tb 

AB8 JtOn&II&BblX C~e~Rit8 C OJlHOII: '6eraJOmeA' eJlHHHuell. Bonae npeAnO~TBTen&HhlMB 

HBnBIOTCB lt0nbii8Bbl8 C~8T'iHitB 1 DOCTp08HBhl8 H8 cjleppoTp8H3BCTOpRhlX sneM&HT8X1 KOTOpble 

COAepJKaT rop83AO M&HbWe lt81t 81tTBBBhlX1 T8K II D8CCHBBblX ltOMROH8HTOB 1 ~eM CX8Mb11 

DOCTp08HBbl8 B8 CT8TB~8CitHX TpHrrepax. 

llns Toro ~To6hl xon&ueaoll c~eT~HK Mor cny*HT& a xa~ecTae aApecsoro ycTpollcTaa 

B 3.Y • Heo6XOAHMbl AB8 ycnOBHSI: 

1 ) Konu~ecTBO Aeex perscTpa a DO KOOPlliiH8T8 X Be AOn*HO 6bJTb p8BBO 

~•cny Aeex b DO ltOOpAIIH8T8 y 

2) tiucna a H b llon*Hbl 6hlTb B38HMHODpOCTbiMBo 

nps BhlDOnHeHBB STHX ycnoBHII H8H6on&wee KonH'I&CTBO H&ROBTOpBIOIIIHXCB COBR8ll8HBII 

nonyTOKOB B T8~8BB8 IIRBn8 paiSOTbl ltOn&II&BbiX C~&T'IRitOB II COOTB8TCTB8HHO 8MKOCTb 3.Y • 

6ynyT paBHbl z=a.b. 

0'18BHllH01 ~TO H8H60nee SKOHOMH~Hblll B8pH8BT CX&Mbl KOMMYT8TOp8 nony~a8TCSI1 

xorAa 
a-b= 1. 

J13B8CTH01 'ITO B nep8Kn10~8101UHX ycTpOilCTB8X C&pll&'IHHKH pafSOTaiOT DO UHKn8M 1 

/8/ 
6nH3KHM x npellen&BbiM. llslSJ cny'laSJ. xor11a H» He , MO*HO aanucaTb cooTaoweaue : 
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T. I w• s, • :llrr o • (1) 

rJle I DepaMarBII'IBBAJOWBA TOE j T - apaMR DepeMarBRBaaaa 41-Ppnoaoro Eomtlla; 

r 
0 

- cpe.aal pa.aaye teppRTOBoro EomtllA; W - EOIIJ1118CTBO BBTEOB BAMaJ'BII'IBaaJOWel 

otiMOTERj H - BaJlPBltceRBOCTit DepeMara'IBaaJODlero DOIIBj lfc - EOBpllftDRaB eBn&j 

Sor - E08tjMIIBilHeBT DepeiUIJO'IeDB, 

,ana DOCTP08BU exaM perBCTpOB tSwna Bhlt5paaa OCBOBBASI tepp0TpAB3BCTopU. exeMA 

e nono:IKBTellloBOI otSpaTHOI eaSSitJO Ba TPAUHeTope 1TS08A R teppftOBOM EOI!Ioll8 MapU 

0,18BT c pasuepaMB 2x1,4xl MM, 

BonpOChl' pae'I8T8 teppOTp8B3HeTopBhiX CX8M .QOCT4TO'IBO DO,Qpot5BO paeeMOTp8Bhl 

/1 8/ 
B 11HTep8TYJI8 ° 0 O.QB8EO DOIIIoa7JICio paaeBCTBOM ( 1 )• 0 MOlltJIO C.Qen&Tit DpBEII.QO'IBhll pae-

'leT ,ana oupe,aeneaa B811R'IBBhl aMD11BT7.Qhl BMJl7n.ca aaMarHH'IBBAJODlaro TOEa • .nns tep

p&Ta NapEa 0,18 BT Eoe~aeRT nepeE11JO'I&BRB Sw •0,83 MKE/eu • .nonycTau, 'ITO .,._ 

110 D0117'1HT1t. apeMB nep81U110'18BBB teppBTa B nelxe 800 aeeE0 ~or.aa R3 (2) RM88M 

Iw •0,84a, fio enpaBO'IBhiM .QABBhiM TP4DHeTOp 'nna 1TS08 MOlKeT nep81U110'18Tit RMJl7111oehl 

TOEA nopB.QE8 120 Na DpB .QDRTellloBOCTB 5 MKeeE, 3EenapRMeBThl DOKa3hiB810T0 'ITO DpR 

1111RT8111oiiOeTB RMJl7111oea 0,2-0,3 MKC8E B '18CT0Te 500 Erll .TOE Dap8EI110'18RBB MOlKeT 

)10CTRr8Tit 0,2 - 0,3 a, 

8 11BTepaT)'JI8 DO MSrBBTBhiM perRCTpaM OJIBehlaaJOTell, B OCBOBROM 7CTPOICTB80 B Eo-

TOpbiX J111SI EaeKA.QBOrO e08,11RBeBRB neeE DpRM8RIIJOTCR '19Thlp8XDOIIJOCBBXR eaR3R0 eOCTOii-

w&e B3 lleD0'18E eMKOCTel, RII.Q71t'l'RBBOCT81 R .QRO.IIOB0 H83R8'18RR8 EOTOphiX eOCTOBT B TOM, 

'ITOI5bl nepaJ18B8Tit RB4j!OpM81lBJO TOIIIoXO B 381laRIIOM H8Dp8Bn8BHB1 8 T8JtlK8 eos,aaaaTJt 38-

nep~y,_aeot5XOJ1RM710 )11111 7CTOI'IBBOI pat50Thl perHeTPa• 0J1RaXO R811R'IR8 8TBX JleD0'18lt 

CIIBlK8eT tlbiCTPOJl&leTBBe eXaM, 

.na11Rhl8 &JtenepBMeBTa DOXa3biBaJOT0 'ITO MOlKRO e03)18B8Tit BS,IIelltllhl8 R 15YeTPOJ1elt

CTB710WB8 O.QBOT8XTIIb18 lt0111oll8Bhle nep8C'18TR151e exeMbl 1583 'leThlpeX DOIIIOCBBXOB eBB3B, 

Ha pRe, 1 R3ol5palK8118 0)1118 83 TAXBX exaM, 'B.IIBRRilA', Dp8J1BApBT8111oRO 38DBea&HaB B 

nepByJO B'I81Xy perBeTpa, enBBraeTCR B lt8lK.QOM TAXT8 TaXTOBhiMB BMJl7111oCaMR0 XOTOpwe 

4jlopMapyiOTCB aa TpaB3BCTope T 
1 

• .nna lla.r:telltlloll paiSOThl cxeMhl, xpoMe yaenR'I&BBII ••ena 

BBTXOB XOIIIleXTopBhiX OISMOTOX ( W ) DO epaa&elfBJO C TSXTOBhiMB ( U ) o Heot5XO.QBMO 0 

'ITOI5hl JlllRTem.BOCTit BMJl7m.eoa Toxa a xonneETopBwx otSMOTxax ISwna ISom.we JlllBTen~oao

CTB TSXTOBhiX HMJl7111oeOB, C 8TOII ll8111oJO DpBM8B8BA·B'I81Jta 15e3 DOIIOlKRT8111tROII oiSpaTBOI 

eBR3B, CTene .. aaehlilleiiBB Tp8R3BeTOpOB MOlKHO perynapoaaTJt R3M8B811BeM 'IRena BBTXOB 

tlaaoawx oiSMOTOK ( IV ) • 015MOTKH nns Dony'leaaa npoMelli)'TO'IBWX awxo.aoa sa pacyae 

He DOK838Rbl, fiocne COOTBeTe'l'ByJOwero ,.CBileRRII BMDym.ew e DpOM8lK)'TO'IBbiX Bb1XOJ10B 

. MOlKHO DO.Q8B8Tit B MaTpBily XOOp.QHBaTHhiX TPSBe4jlopM8TOpOB0 8CI1B exaMS &enom.3y8TCB 

B K8'18CTB8 AJ1p8CHOrO yeTpOIICTBA 3,Y, 

4 

fiap8M8TPbl eX&Mhl: '18eTOT8 TAKTOBioiX RMD7111oCOB f •650 Xrn; llllRT8111tBOCTit 

'u •300 &eex, B811B'IHH8 TOEa B BMDym.ce I •250 M8, fipB &TBX J18RBhiX lli1BTellloBOCTJt 

BMDym.ea TOK8 XOIII1eXTOpa COCT8BI1ReT 'k •0,5 MKC8K, 

.nasshle oiSMOTox: 

fi3B 0,1. 

U - 4 BBTX81 lD - 6 BBTKOB j IV - 2 BRTXa1 npOBOll 

CX8M8 paiSOTaeT YCTOII'IBBO B pelKRM8 XOIIIoll8BOrO ll811RT811B 'ISCTOTbi npB R3M8B8-

BRR sanpRlK8RRB DBTABRSI H8 !_0,7 B OT ROMHB8m.HOl'Oo 

.naBRAR CX8M8 BMeeT TOT Be.QOCTATOX1 'ITO TSKTOBhlll BMnym.c DO BpeMeBR COBDAAII-

8T e RMJl7111oCOM DepeBOC80 'ITO CHRlK88T Jt,D,Jl, eX&Mbl R HallelKHOCTit, 

Ha p&C, 2 DOE838R8 CXeMa1 B KOTOpoll B E8'18CTB8 38,[19plKKR M8lK,[ly B'18IIK8MB &c-

/3/ 
DOIIIt30B8BO teppBTOBOI XOn.DO C DOllM8rBR'IRB8BB8M DOCTOSIBBbiM TOKOM , PaiSOTaeT 

CXeMa ClleJ1710WBM ol5p830M, 8 BCXOABOM COCTOBRBB BC8 pa3pB.Qhl perBCTP8 0 XpOMe Depaoro, 

saXOJlliTCR a Dono••••• •o•. TaxToahlll BMJl7111oC C'IBTblaaeT csrsan &llBBBilhl c nepaoro 

pa3pSIJ181 KOTOpblll DOCile yeaneBBR DOJ188TCR B8 CUM7 38llepliCKB, 0tSMOTU B0315ylK.QeBBII VI 

B DO.IIMar&B'IBIISBBII VII BKI110'18Bbl T8K1 'ITO B peaym.TSTe B38BM0ll911CTBBR BSBOllllMhiX 

B KOI!Iolle &THMB OISMOTKSMB DOTOKOB B llbiXO,IIBOII OISMOTK8 VIII B8BOJ1BTCR JlBynonsp-

Bb:l BMJl7111oe0 nepBAII DOIIOBBH8 EOTOpOI'O COBDaJ189T BO Bp9M9HH C RMDyllloCOM T8KT8 B 

DpSII:TB'IeCXB B8 OK83hiB89T BnBSIBBB B8 CIJe,QyJOwslt pa3pB.Q1 a BTOp811 DOIIOBBBA BMD71Doea 

38DBCbiB88T 8llBBBJl7 BO BTOPYJO neiKy B Tollo .nas&all CX&Ma paiSOTaeT H8)18lKBO DpB 

'18CTOT8 TSXTOBhiX BMJl7111oCOB 400-500 Krll H )111BTellloHOCTB 0,3 - 0,4 MKC8K, 

,ana D0ny'I8BRR ewe ISom.wero IShiCTPOJleiiCTBBII B y&811B'IeBBII RSllelKBOCTB MOlltRO 

npeJlnOlKBTit ewe cxeM7 c JlononaaTem.BYM ycanaTeneM MelK.Qy R'lellxaMB (pac, 3). Hana

'IBa )10DOIIBRT8111tHOrO Tp8H3BCTOp8 D03BOI1119T C03)18Tit 4jlopcBpOB8HHblll pelKfN nepeMarRR

'IBBSBBR teppBTOB R COII:p8TBTit Bp8Mll D9p811:1110'18HHSI )10 150-200 BC8J[, "!8CTOT8 nepeXI1J0-

'18HBll B &TBX CXeMAX orpaBB'I8U8 J10Jl7CTBMOII MOWROCTitJO paCC8RBRB TpaB3BCTOpOB R Co

CT8BI1119T 400- 500 ll:rJl, 

.nauhle otSMOTOII:: JlllR exeMhl (psc. 2); I ,m • IV • X - s.aaTII:OBj VI - 15 B~ 

EOBj D ,- V- 2 BBTX81 VII 1 VIII 1 IX - 6 BBTKOBj lli1B CXeMhl (pRC, 3); I t lD t 

IV • V - 5 BBTII:OBI U 1 V - 2 UTX8j W - 4 BBTII:&j DpOBOJl fi38 0,1, 

8XOJ1hl TSKTOBbiX oi5MOTOK BEI110'18Bhl B8DOCp8llCTB8RBO B K011118KTOpHb18 ll8DB re&epa

TOpOB TOES H8 OJ1BOM Tp8B3BCTOpe, 1[811: DOK838BO H8 puc, 1. nns RSCTpOIIKR 4jleppOTpaa-

3BCTOpBb1X perHCTpOB O'I8Bb 7J1015BOII RBI1B8TCR CX8M8 reaepaTopa D8'18K BMJl7111tCOB1 XOTo-

pas R30I5palK8B8 sa p&C, 4, CxeMa COCTOBT R3 Tp8X MYilbTBBBISpaTOpOB I . , D 1 ID • 

I M7111oTIIBHI5paTOp pai50T88T B 8BT011:011815&T81lltBOM p8lKBM8 B 38,[188T 'ISCTOTY DOBTOo 

peBBK D8'18K BMDYilltCO~j D - OQBOBRISpaTop 38DYCX88TCB OT H 0Dp8ll811B8T )111BT8111t-
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JIOCT& O.!IJIOll Da'IKH, a W M}'nbTJI~~!SpaTOp P.a!SOTaeT B lKJzylll9M pelKIIMe J1 3a,!laeT KOJIB"'-

qeCTBO HMDyllbcoa a na'lxe. Bee Tplf ttapaM&TPa reaepaTopa MOlKBO B3M&lll1Tb, M&Bllll 

coOTB&TCTBY!OIIlBe "aenB'IKHbl eMKocTell B conpOTuaneaull. B npoM&lKyTJ:e apeMeaa MelK.!Iy na~ 

KaMB KMDYIIbCOB Jl8 lleDO'IK& C.R. Bhl.!lenlleTCll O.!IBHO'IRbiii KMnyllbC ,!lnll c!Spoca CXeM B KC

XO.!Ill09 COCTOSIRBe, liMDYIIbCbi C BbiXO.!IOB reaepaTOpa cjlopMBpy!OTCll !SnOJ:B.Br-reaepaTopaMB 

( pBCo 5) o .!lnRTQDbJIOCT& BMDyllbCOB 6liOKBKr-reaepaTopa perynapy&TCll B:OJIH'IeCTBOM BBT-

KOB B TPaHCcjlopMaTope Tp
1 

• .!lnll DODy'leRBH .!IDBTeDI:oROCTH HMDyllbCa 0,8 MKCQJ!1 w • 9 BBT-. 1 
KOBl w2 •14 BHTKOB, Wf'·w4 •12 BHTJ:OB; C9p,!le'IHBJ:B TP8RCcjlopMaTopOB COCTOBT H3 2-x 

KOJien OKC-600 7x8,5x 2 MM. 

3 a 11: n 10 'I e a a e 

npaMeRllll BbiCOKO'IaCTOTBbiQ HMnyllbCBbl& TP8B3HCTOpbi THDa 1 T808 H Manora6apaT

Hbl9 cjleppHTOBb19 KOIIblla THDa 0,16 BT 2 X 1,41 MM, MOlKJIO C03llaBaTI:o !SbiCTpO,!Iellc'I'BYIO

IIlH9 cpeppOTpaH3KCTOpBbie KOJII:olleBble nep&C'IQTRble CXeMbl C Bp9M9RQM nepeKniO'IeRHll 

200- 300 HCeJ:, KOTOpble !Snaro.!lapll BbiCOKOII H8,!19lKJIOCTH H 9KOROMH'IHOCTH MoryT aaiiTH 

WHpOKOe DpBM9H9JIBe B Ka'I&CTBe KOMMyTaTOpOB 3aDOMHRa!OIIlBX ycTpOliCTB, ,!IQDHTenell qa

CTOTbl, perHCTpOB C.!IBHra H Tollo 

npa 9TOM 0 eCDH ,!laRHbiQ CXeMbl RCDODb3y!OTCH B Ka'I9CTB9 perRCTpOB C,!IBHra, 

'laCTOTa HMDyn&COB CllBHra MOlKeT COCTaBDSITb 400-500 Krll. 

Ecna lKe STH CXeMbl HCDOJib30BaTI:o B YCTPOIICTBe KOMMyTaTopa 'c 6eraiOIIlell e,!IHRH•· 

nell', TO TaKTOBall 'laCTOTa MOlKQT COCTaBnliT& 1 Mrllo 

naTepaTypa 

1. MarHBTH&Ie naljlposble aneM&BTbl. Hsll-BO 'Hayxa' 11165r. Mocxsa. 

2. A.n. UaTosa'l. fl.!lepaas anexTpoaaxa, qacT& 1, as.!l-ao MH4>H, Mocxsa, 1964. 

8. B.A. neoxoae. 'YnpaBDli!OIIlall cxeMa' asT. ca. :IW 123849, xnacc 42 m, 14. 
BIOnneTelll:o H3o!SpeTeaaA, N!! 20, Mocxsa 1959 r. 
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ynpasneaaeM'. C!SopHHK 'MarRBTHble aneMeBTbi', Hs.!I-BO HTM, Mocxsa, 1960. 

5. B.llle!SewTJ:oea. Kollbnesall .!IBijlljlepeauaallbHall nepeC'I&TBall cxeMa aa TpaasacTopax .!IDH 
ynpaaneKBH llpOM9l!<yTO'IHbiM 3aDOMHHa!OIIlBM YCTPOliCTBOM. npenpBBT OHf!H 1468, 
.!ly!Saa 1968. 

e. E.H. rypeBB'I, n.B.lUyKHK. '4>eppoTpaH3HCTOpRb19 aneMeBTbl H BX llpHMeH&HHe B llHijlpo
BbiX asToMaTH'Iecxux ycTpollcTsax'. rocaaeproH3.!1aT, Mocxsa, 1988. 

7. B. We6ewT&ea. •npoMelKyTO'IRoe aanoMBRaJOmee ycTpollcTso ycTpoliCTBO aa ljleppHTax 
H TpaR3HCTOpaX .!IDll 8BTOM8TR'IeCKOll o!Spa!SOTKR RRijiOpMallBB C rpyllllbl ,!19T9KTOpOB0 

npenpHBT OHf!H N!! 1412, .!ly!Saa 1988. 

8 

s. R.Shahbender et ai. Microapertut'e High- Speed Ferrit Menory, RCA Review, 
v, XXII, no. 4, dec, 1962, p, 539, 

Pyxonac& nocTynuna B B3.!1aTellbcKHll OT.!Ien 
20 .!leKa!Spll 1985 r. 
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A 

Puc. 2. 0JlHOT8KTHaH KOnbneaaH nepec'leTHall cxeMa sa ojleppsTOBOM Kom.ne 

C DOJlM8rRU'IUB8RB8M B Jt8'18CTB8 38Jl8p*KB. 

Puc. 3. 0JlROTaKTRaSI KOnbneaaH nepec'18TB811 cxeMa c cjleppBTOBbiM KOnbllOM 

C DOJlM8rBU'IUB8UB8M B K8'18CTB8 38Jl8p*KD B Jl0DonBBT8nbBb!M ycB

n&TeneM MelKJI.y !l'leiiKaMB. 
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Psc. 4. reBepaTop D8'18)[ BMDYnbCOB. 
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PRe. 5. Bnoxsar-reHep,aTop. 
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