
H- 6 iv6 
OB 'bE.llHH EHHbl.ci 

HHCTHTYT 
H.llEPHb!X 

HCCnE.llOBAHH.ci 

.Uy6Ha 

I ... 
I 

a , 
! 
I 

I 
i 
I 
~ 

ll . 2968 

H.M. HHKMTIOK 

K BOTIPOCY 0 CHHTE3E A,ZJ;PECHhiX YcrPOAcm 

,LVIH llAMHTH C llOCJIE,ZJ;OBA TEJihHOf1 BbiBOPKOt1 

• 

.,,, 



4590/2 np. 
fKHl'DK,H. M. 
sonpocy o 
tpecm~x ••• 

1966 -- ------~e,-tt~, /J?'y 

.. 

I 
I 
I 
I 

I 

~ 

11 • 2968 

H.M. HHKMTIOK 

K BOilPOCY 0 CI11ITE3E A,liPECHbiX YCI'POAcm 

,LVIH flAMHTH C nOCJIE,LIOBATFJibHOH BNBOPKOH 

• r ; 11::• J..li•;.: • . 
0 

"o ". 
0

: 

·::. . n . . 



B casau c wapo.~:au paaaHTHeM c p e.ncTB aaToMaTaaauHa a HaMepaTenhHhlx cacTeM, 

p860T8FOUl,HX COBM 9C TBO C llH¢poBbiMH BbPJB C1lHT811b.H.biMH M8WHH8MH, fiOSIBnHeTC.R He06XO.llH-

MOCTb 11 nocTpoeHHH 6ycj:JepHb!X aanoMHH&IOlUHX ycTp oAC TB cpaaHKTerrbHO H eoorrbwoll eMI<OCTH, 

B KOTOpbiX X8K 38JlHCb 1 T8K B CqHTbiB8HH9 Ll8HHblX npOHCXO.O.HT H e C npOH3B01lbHhlM 06pa-

Ul,eHH9M, a noc ne.a.osaTenbHo, T. e. anpec s KB>K.QOM T8KTe K3MeHR9TCR u a e.a.HHHuy. B 

aaaHCHMOCTH OT I<OHt<peTHoro npHM e HeHHII cj:JyHI<.UKK T&KKX aan oMHH&IOwHx ycTpoAcTB ( 3Y I 

MoryT 6biTh paanaqH biM H. HanpHMep, B cospeMeHHhiX B hPIHCnHTe nbHhiX cec T eMa.x .anSI yMeHb-

lli8KHR Bp8M8HH Bb!OOpt<H ~HCBIT R3 OIT8p&THBHOI"O 3Y npHM8HH9TCR Hep&pXHqeCKHll Rpi!HOHR 

llOCTp09HHSI 38llOMHH8FOWHX ycTpOACTB, T.e. BCB onep8TRBH8H flSMSITb p 836HB89TCSI H8 OT.aenb-

Hb1 8 OITOXH, o6p&ll18HH8 K I< OTOpb!M CABHRyTO 80 Bp8M8HH, npn~eM oycj:Jepaoe 3Y, KOTOpoe, 

K8K Ilp8BHII0 1 CTpOHTCH H8 6onee 6biCTpO.ll9ACTBYK>WHX 3 119M9HT8X, qeM OC HOBH8R fl8MSITb, 

OOM8ll1&8TCR M8)!(J:ly onep&THBHOl! R&MRTblO H YCTpOl!CTBOM OOp&OOTI<H ABHHb!X ( C HCT8Mbl 

'CTpeTq'; I BM-360/
7

•
81

. KpoMe Toro, a 6onbWHX CHCTeMax ArrH apeMeHHoro xpaHeHHR 

KOM&HA H Apyrax A&HHbiX npHMBH!IIOTCH HHABKCHble 3Y. B ynpaarrRIOillHX H HaMepnTerrbHbiX 

cHcTeMax, paooT&IOillHX coaMecTHO c UBM, ocHoaHoe HaauaqeaRe 6ycj:JepHb!X 3Y cocToHT a 

TOM, qT06 hl 3 8llOMKH8Tb HH¢opM8UHI0 1 llOCTynSFOW.yK> H11H CT8THCTHq9CKH BO B p8M9HH, HllH 

co cpaaunTerrbHO 6orrbWHMH npoMe)!{y TK& Mll speMeHH no cpaaHeHHIO c URKITOM pa60Tbl onep a

THBHoll IT8MRTH M8WHHbl • .LlpyrHMH CITOB8MH, OCHOBH08 H83H8 q 8 HH 8 oycj:JepH b iX 3Y B 8BTOM&-

THqecK:HX H H3M8pHT911bHbiX CHCT9M8X COCTOHT B T OM, qT06hl g )(QH OM HTb M 8WKHH09 Bp9MH, 

flOCKOnhKY 8 9 TOM c nyqae p93KO yMeHbW 89T CH q 8C TOT8 npepblB8HHH pa6 0 T bl M8WH:Hbl. 

B H&CTORillee speMI! uaHoOrrbwee pac npocTpaHeHHe nony~HrrH 6 y cj:Je pH boe 3Y, nocTpoeH

Hbie H8 c:fJeppKTOBhlX KOnbU8X, TyHH911bH biX .O.IfO.U8X H T OHKHX M 8rHH TH biX nneHK8X. 

OcHOBHbiMH 3BeHbstMH T8KHX y c Tp o AC TB HBnHIOTCR anpecHbie ycTpoAcTsa, H 83HaqeHHe 

KOTOpbiX COCTOHT B TOM 1qT00bl npOH3BO/lHTb ITOCll8AOB8T8rrbHylO Bbi OOpKy (aaiTHCb) 'IHCBIT 

H3 3Y H B COOTB8TCTBY!Oll1H8 MOM 8 HTbl Bp8M 8 HH IT8p8A8B8Tb qHCrra rpynn&MH B OCHOBRYIO 

ll 8MSITb M8UIHHhl. 



Kmt 113seCTa o , Bbi60pKa aeo6xo.aiiMOro 'li!!Cila aa naMIITII MOlKeT obiTb npouaae.aeaa 

B OCHOBHOM .<IBYMH MeTO.<IBMH: 

I) MeTo.aoM coana.aena11 nonyTOKOB (MaTpH'IHhie 3Y); 2) M&To.aoM c llHHellnoll Bbi6op

I<OA queen ( aanoMJllftaiOmae ycTpollcTaa Tan a Z ) • MeTo.a c nllaeAao ll aw6opKoll '<HCen 

!IBI1!19TC!I 601199 tipe.anO'ITIIT91lbHbiM, nOCI<OilbKY B 3TOM CllY'lB9 npe.<l'b!!Bil!IIOTC!I MeRee lK9CT

I<H9 Tpe60BBHH !I K H.<19RTII'lROCTH xapaxTepHCTIIK ¢eppHTOBbiX KOI19U H CTBDIIITbHOCTII nepe-

MSrRBqK&a iOmHX TOK.OB. 

B a TBX cny'la!IX a Ka"'eCTBe a.apecHbiX yc TpolicTa npuMeHIIIOTC!I 111111 c.aa11roawe perH

CTpbl C O.<IHOll "6er8IOlU9ll" 9.<1HIIHU9ll, eCilll 9MKOCTb nBM !ITH CpBBHIIT91lbHO H9B911HKB (no-

PSlllK8 10-20 'IIICell), HllB KOilbUeBbie C"'9T'<HKB: O.<IHR - 110 KOOp.<IHRBTe X , npy rol! - no 

1<00p.<IHHBT9 y , a CIIy'lae 6ollbrnol! eMKOCTH 3Y. Bw6op B90DXO.<IHMOrO I<OO~.<IHHBTHOrO 

KlliO'<B, KOTOpbiJI nOCbin89T TOK B "'I!CilOBYIO lli!Bellxy, npOIICXO.<IHT npH COBU8.<19HHII nOilyTOKOB 

B K00p.<IHH8T8X ][ 'II' y 

BoaMolKua TaKJKe TpexMepaalt CTpyKTypa a.apecaoro ycTpoAcTaa
161

, r.ae a.apec "'HCna 

pa3DHB89TC!l 118 Tpl! K00piUIH8Tbi: X y II Z , np11'19M KOMMYTBUI!ll nonyT OKOB MOlK9T 

ob!Tb c.aenaaa Tax, '<TO np11 aTOM coxpaulteTcn npHBUHn aw6opx11 xoop.aHHBTHoro Klli0'<8 

no .aayM coana.aaiOtnliM nonyToKaM. 

TpexMepuan a.apecnan CHCTeMa 6onee 3KOHOMH'<HB, '<eM .aayMepaall. HanpHMep, np11 

aByMepROH CBCT9M9 .<111<1 ll8MIITH 9MKOCTbiO 120 'IHC91l H900XO.<IHMO BM9Tb .<IB8 KOilbU9BbiX 

C'leT'<I!KB c 'IRCilOM p83p!I.UOB 10 II II. npn TpexMepuoll CTPYKType a.apecaoro ycTpOHCTB£1 

.aocTaTO'<HO Tpex KOilhUeBbiX cqeT'<HKOB c '<HCilOM paap11.aos 3 + 5 + 8 x 16 . B aTOM cnyqae 

eMXOCTb naM!ITH 6y.aeT paaaa: n E ::Lx5x8al20 'IHCen. 
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Ha pac. I n o Ka aaRbl x 

MBpaoll a.ap eCHbiX CIICTeM 

MepaoA CTpyxTypoA a.apecao 

1ll1Cna H"'eex naMSITB n , E. 

y CTpOIICT B8 m K COOTB9TI 

DOilee 3KOHOMII"'H8 TpexMepa 

llpll Tp9XMepaoA CTpyKType 

IDHX ycTpOl!CTB C HCnOilb30B, 

.<1 0CT8TO'IHO no.apODHO p 8 CCMt 

'ITODbl pacCMOTpeTb aonpoc 

M81lbHbiX a.apeCHbiX yCTpol\c~ 

JKe HeKOTOpwe o pHrHHallbHbie 

K OT0p bl9 MOryT HBliTH npBKT: 

nonyCTHM, '< TO H9 0DXOIJ 

M SJTB eMKOC'TbJO n qacen 

a ToM cnyqa e aeo6xoaH M O HM• 

8ll81111TII'19CKB MOlKHO npe.<ICT~ 

UOB: 

Q.,eBH.<IIlO, 'ITO M8KCIIM81lbll8ll 

nnH ynpaBil&Jlllll nBMliTLIO C n 

C'19THble CX9Mbl, ROCTpOOBHhl e 

ueA • npH aByMepaoA a.apec a c 

a apyroll - b paapH.aos. 

np&lK.<I9 BCerO Bbi!ICHIIM, 

'ITODbl a.apecaoe ycTpOllCTBO 6 

A.apecaoe ycTpoAcTso s .aaa ao 

BbiX C'leTqBK8, C O.Qep>KB.IllHX CC 



MOlKeT 6biTb npOH3B9Jl9H8 

MeTOJlOM C 1IHH9liHOl! Bb!60p-

:uel!uol! aw6opKoll queen 

~ npen'bsmnmoTCSJ. Men:ee >K eCT-

>119 U H CT86H1lbi10CTH nepe-

IHIOTCH BnH CJlBBrOBbl9 perH

l 8 UHHT 91tbHO 119 B91lHK8 (no-

opJliJH8T9 , Jlpyr·ol! - no 

eo6XOJlHMOrO KOOp~HHBTHOrO 

KT npB COB!I8U911HH nonyTOI<OB 

16 1 
ol!cTBa , r ile aupec qncna 

MMYTBUHH nonyTOKOB MOlKeT 

:KH KOOp.llBH8THOrO KnK>l{8 

QByMepuan. HanpHMep, npa 

HMO BM9Tb ABB KOnhUBBblX 

Type aupecnoro ycTpOHCTBO 

+ 5+8~ 16 . B 3TOM cnyqa e 

__.I 

{J 
-Iii 
--~ 

zoo 

Ha pac, 1 noK838Hbi KpHBble, HliniOCTpHpyiOmHe 3 KOHOMH'<HOCTb JlByMepuoll a Tpex-

Mepuol! 8JlpeCHblX CHCTeM ( KpHBbl9 II a III coOTaeTcTseaao) no cpaaaeHHIO c OJlHo-

Mepuol! cTpyKrypoa &Jlpecuoro ycTpollcTsn ( I<puaast r) . 3JJecb no ocu a6cuacc o TnolKeHhi 

'tBCna SJ1{9elt DBMRTR n , 8 DO OCB OpJlHHBT - OTHOW9HH9 '<HC1l8 pa3pHJlOB 8Jlp9CHOrO 

ycTpollcTaa m I< coOTaeTCTayiOmeMY '<HCny gqeeK naM!ITH. KaK BHJlHO H3 pucyuKa, aaa-

6onee 3KOHOMH'<H8 Tp9XM9pH8H CTpyKTyp8 8Jlp9CHOrO YCTpOl!CTB8, npu n > 100 'IHC1l0 m 

npa TpexMepaol! CTPYKType ua 30% MeHbme, '<9 M rrpu JlByMepaol! . CTpyKTypa 38nOMHHAIO-

IDHX ycTpOl!CTB C HC!I01lb30B8HB9M annapaTa HC'IHC1l9HHB Bp9M9HHblX norH'I9CKHX ¢YHKUHH 

JlOCTBTO'<HO noJlpo6no paccMOTpeua a pa60Te
11 1

• Ue1tb JlBKHoll CTBTbH cocTOHT s TOM, 

'<T06bl p8CCM0Tp9Tb BOnpOCbl npKM9H9HHH K01lbU9BbiX 

M81lbHblX 8Jlp9CHbiX ycTpOl!CTB Jl1lR nBMHTH C nOC1l9JlOB8T91lbHOll Bbi60pKOl!, npHBOJlHTCS! T BK -

>KQ H9KOTOpbie OpRrBH81lbHbi9 CXeMbi .ClBYXT8KTHbiX H O.llHOT8KTHbiX KOilbUeBbiX C 11CT"lH KOB 1 

KOTOpb19 MOryT HailTH npaKTH'<9CK09 npHM9K9HHe, 

nocTaKOBK8 38U8'<H 

llonyCTHM, 'ITO He06XOJlHMO CnpoeKTBpOB8Tb JlByMepHoe a upeCHOe yCTpOfiC T BO Jl1lH na-

MBTH 9MKOCTblO 0 '<Kee n c 1tHHellaoli Bhi60pKoll H nocneuoaaTe1tb HbiM o6paweau eM, B 

3 TOM Cnyqae He06XOJlHMO HM9Tb n KOOpJlBHBTHbiX Tp8HC¢0pM8TOpOB ( K1l10'19ii), KOTOpble 

a.KanBTHtteCIB MO}KHO npeJlCT8BHTb B BH.!l9 M8TpHUbl 1 COCTOIDUeif H3 a CTp OK H b CT01l6-

uoa: 

(' 
c 

'") 
II I~ 

> 
c22 c,b 

c c 
a! •• ab 

0..eBHJlHO, '<TO M8KCHM8llbH8H BMKOCTb naMHTH B 3 TOM C1tY'I89 p8BH8! 

n = a• b . 

llnst ynpaB1teRHH naMHTLIO c nocneuosaTe1lbnoll abl6opKol! xcno1lb3y!OTCH Ko1lbueable nepe

C'<eTHbie CX9Mbl, nOCTpOOBHble Ha OCHOBe CUBHrOBbiX p erBCTpOB C OJlBOll '6era iOIUeli' BJlBHH-

uel! , nps JlByMepHOl! 8Jlp9CHOl! CBCT9M9 OJlHH C'IQT'IHK Jl01llK9H HM9Tb 8 

a upyroa - b pa3p!IJlos, 

npeJKue scero Bb!HCHHM, KQKHM ycnOBHHM Jl01l lKHbl Yil0Bil9TBOpHTb 'IHC1l8 a H b 

'<T06bl 8Jlp9CH09 yCTpOl!CTBO 6bl1l0 OnTHM81lbHblM, llnH OnpeueneHHOCTH n01l0lKHM, 'ITO a< b 

Aupeclloe ycTpol!cTBO a uaaiioM cnyqae 6yueM C 'IHTaTb onTHMB1lbHblM, ecna usa Konb u e -

BhiX C"'eTt{HK 8 1 COJl9p:H<8IUHX COOTBeTCTBeHHO a H b pa3pHJlOB, B T9'19HH9 n TBKTOB 

5 



o6p81JlBHIIR K ll8M!ITII np0113Be.l1yT Bb160pKy BCBX 0 

H OM "tHCne p83pBll OB Cl:leT'IJBKOB m • R + b . 

KOOpJUUII!lTIIblX z:ruoqel! llpR MIIIIIIM811h-

'lo .I I I ·I I I I I I I I 

se 

p II C , 2 

Ha pac. 2 noKa3 8H8 CTPYKTypa aApec11oro ycTpol!CTBa, COAepJKamero AB8 KOllhneBbiX 

C'l8T'lHK8, 3ABC b IIH~p8MH 11 II o6oaaa'leHbl nena T8KTOBbiX Sf 11 racmnax 'lo 
HMnynhCOB COOTB8 T CTBBRHO, B HCXOAHOM COCTO!IHBII HMnynbCOM q 0 

B nepable paapHAbl 

K01lbU9BblX cqeT 'IBK OB 38RHCblB89TCSI 9ll.HHHU8, B B OCT8RbHbl9 - ffYIIb. 3aTeM B KS>K.QOM 

T8KTe npoucxoAHT CABHr eAHHHUbl B c neAyiOmae paapRAbt C'lBT'lHKOB, Caraanhl c BbiXOAOB 

COOTB8T C TBYIOIJl HX p83p!IAOB C 'l8T'lHKOB llOCTynaiOT B M8TpHIIY KOOpA11118THbiX Kll!O'l8H, rAe 

B T O 'l8HH8 K8lKAOrO T8KT8 npOIICXOAHT CO B U 8 ,l18H118 11Mlly1IbCOB B OAHOM KnJOqe M8Tpllllbl, He

T pyuno 3B M OTHTb, 'ITO llOCKOilbKY B .l18HHOM Clly 'i88 HM88TC!I 8Ap8CH08 ycTpOJ!CTBO RMUYilb CHOrO 

THJ1 ll
1 

TO Bbt60pKll Knl0'-19ft B Te'le HHe nepBbiX t I , t 2 .. · t& T8KTOB npOHCXOJlHT RO .Q.HSrOHSRH 

M BTpHU bl , ]ln 51 OnHC8HH!I COCT051HHA KOllbll8BOrO C'l8T'lHK8 BO Bp8M8Hll BB8.l18M cPYHKUIIIO 'a , 

o n pe/t 9., 5IeMy 1') C OOTHOW eHHeM: 

r 
a {~ r =I a 

e = " 
f=l ,2,3 ..... n 

K a >K/lOMY 3 H8'-I eHH IO .UH C Kpe THOro upeMeHH t 1 ; t2 ... t e C OOTB9TCTByeT O,llHH T O K TOBb!H 

H. M n y nhC s r I TllK "'TO 

sf . r a {~ 

l] 

p f. a 

p = Cl 

06oaaa'liiM qepea T = a 

~0BBT9nbHOCTH T8KTOBW X B~ 

nepROAOB, C y'leToM npHIIll'l 

MO>KHO ORHCSTb C noMOlUblO 

BHABKC Y ~YHKURII rP Ia+ lT 

.ltB, B KOTOpOM 3TOT BbiXOJl 

c;bi+IT • Sl • tt V S I+T''t 

2 

rP 1 +I T = S 2 r 2 V S2 + T 

c/Jia+I T ::::. S a • r • v s 

AHanorH'lHO AnSI C'leT'lHKa c 

I 

¢1+ 

2 

¢,+ 

¢ 
li 

.fin" onpeAeneHHR nonoJKIIM 

BbiX IIMUyllbCOB s e m12; 

¢' 
1 -

2 

¢1-

¢3 
1 + 

I 

</J I +I 



rHblX ltntO'Ieii llpB MBHBM811h-

•Jl8pll<aruero JlBB KOilbUeBhlX 

B racsrmax 'lo 
a nepBh!e paapS!Jlhl 

ayllh, 3aTeM B B:BlKJlOM 

BB:OB, Caraan&I c BhlXOJlOB 

oopJlBHaTHh!X Knro'lefl, rile 

oaHoM xnro'le MaTpBUbl, He

:aoe ycTpollcTao HMnyn&caoro 

OB npOHCXOJlHT no JlHBrOHBIIH 

8MeHB BBeJleM cjlyHKUH!O 1a • 

.. n 

C TBY9T OJlHH TBKTOBbiH 

06oaaa'IHM 'lepea T =a nepB OJl (xoa<P<J>auaeaT Jleneaasr) C'ieT'IBKa, TOrJla BHyTpH nocne-

JlOBSTen&HOCTH TBKTOBh!X BMilyllhC OB Sf M9lKJlY JlByMsr raCSDUBt.IB 

nepROJlOB, C Y'i8TOM llpBHS!Tb!X 0603HB'ieHBil COCTOS!HBe BblXOJlOB K011hU8BOro C 'i8T'IRKB 

MOlKHO OllBCBTb C IIOMO!U&!O Cll8JlY!OlUeii CBCT8Mbl nepeKII!O'IBT81l&HbiX cjlyHKUHll (aepXHHl! 

BHJl9B:C y cjlyHKUBB 
0603HB'IB8T HOMep BblXOJlB C'i8T'IHKB, HBlKHBll - HOMep nepHo-

JlB, B KOTOpOM 3TOT BblXOJl B036yJKJlell); 

{3-l 

rpi+IT c $1 •TI V $ 1+T' 1 1+T V $1+2T' 1 1+2T V. V $1+({3- I)T• TI+({J- I)Tai,;'O $1+11' • 11+1T' 

2 

¢1+1 T = S2r2 v s2+T ''•+ T VS2+2T'2+2Tv. 
/3-1 

v ·s f3 ., fl =vs , 
2+( -l)T 2+( -I)T t=O 2 +IT 2+1T 

¢ ;3.+1T = Sa • r a 
{3-1 

v s.+T '•+T v s.+2T''•+2T V ... v s.+<fl-lJ'r'a+<(3-ll T'j.:;, sa+ITr •+IT 

AuanorB'IHO JlllS! C'ieT'IHKB c nepHOJlOM 11 = b II y n 
Q 

I 
y-1 

¢,+1fl v $ I +lfl ' 11 +111 1=0 

2 y-1 
¢, +lfl = v s 

2 + 111 • r 
2 + lfl' 1=0 

(~) 

b y-1 
¢ • V S r 

'+In 1=0 b+ll1 b +111 

llnsr onpeaeneHHH nonolKBM a m 3, b • 4 B 0 = ab • 12 H COOTBBTC TBeHHO 'tiHCnO TBKTO-

Bh!X B Mny lib COB s e -12; {3 - 4, y K 3, Toraa BMeeM cneayromyro C HC T eMY cjlyHKUBA: 

(i=0;1;2;3), 

7 



2 
¢ • S

2
r

2 
V S 6 r 6 V S 10 r 10 , 

I+JO 

~ 
¢ "S

8
r

8
VS

1
r

1
VS 11 r11 

t+JO 

(j-0, 1,2), 

4 
¢

1
+JI1aS 4 r 4 V S 8 r 8 V S 12 r 12 

C nOMOWbtO paae HCTB ( 1) H (2) , H B '18CTHOCTH ( 1') H (2') , MOlKHO onpeaenHTh nocne

llOB8 T9nhHOCTb Bbt5opKH xoopuHH8THbiX xntO'lell. HanpuMep, unH cny'laH, xorua a •3, b•4, 

M8TpHUy, COOTBeTCTBytOWYtO KOOpllHH8THbtM KntO'l8M, MO lKHO npellCT8BHTb B BRUe: 

1 
(
::: ::: ::: :,J 
c 81 c 82 c 38 c 84 f 

.nn11 TOI"'O 'IT 0 6bt onpeuem!Tb, 8 KAK OM TAKTe 5yaeT Bbt5p8H1 HAnpHMep, KntO'I c 14 (HanpaB

neHH9 COBHrB yK838HO CTp811K8MH), Jl0CT8TOl.JHO p8CCMOTpeTh KOHD10HKUH10: 

8 • 
¢! +IT </>

1
+ll1 • _(5 8 r

8 
V S 6 r 6 V S 9 r9 V S 1 2 • r 12 )(S 4 r 4 V S 8 .r 8 V S 12 .r12 )= S 1 2 .r12 , 

T. e . 8bJ60pK8 KJI10l.JB C t4 npOH30lllleT B 12-oM T8KTe. 

.nanee , p8CCMOTpHM cneUytOWYIO KOH'b!OHKIIHIO llH3'btOHKUHll: 

K 
1 2 a 1 2 a ' 

<¢,+,Tv ¢ ,+ ,Tv ¢ ,+,T J<¢,+,11v¢,+JI1v¢,+,11v ¢,+,11) 
(3) 

= S 
1 

r 
1 

V S 
2 

r 
2 

V S 
8 

r 
8 

V . . . V S 1 2 r1 2 

T , e, scero 6yueT n = 3 X 4 • 12 KOH'b iOHKUHJ!, npHHHM810WHX 3H8'leHHe 1 B Te'leHHe 12 T8KTOB. 

Ecnn >Ke uonycTHM, 'ITO a = b= > , TO , KaK HeTpyuHo nposepi!Tb, paaeHCTso (::1) 5yueT 

I!Me Tb Bllll K = S 1 r 1 V S2 r2 V S8 r 3 1 
T.e. BCero 6y.neT 3 KOHbJOHKUHH 1 XOTSI ab '"'g• 

TaKIIM o6pa30M, ecmr qucna a H b paBHht, T.e. M8TpHua xoopUHHATHbtX KntO'lell KsaupaT-

HBSI, TO B 3TOM cnyqae a.npeCHOe ycTpOiiCTBO H e 6y.neT OfiTHM81lbHblM 1 T BK KBK COBfl8.lleHH9 

JlBYX C HrH8110B 6yne T npOHCXOllBTb llHlllb B Klll01.f8X 1 p8Cfl01lO>K9HHLIX ITO rnaB HOii .llBBrOHBIIH 

MaTpHUbi 1 OCTBilbHbie n - a Knto~eJl OCT8HyTCH He Bbt5paHHbi MH, nocKOUbKY paaeHCTBO 

a= b HellOITyCTHM O , TO .ClllSJ TOr01 '-IT06bi npH ll8HHOM 0 1..J:HCI10 pa3pSl.llOB cqeTttHKOB 

8 

!SbtnO MHHHM81lhHbtM, He05XO 

npH n " 42 MOlKHO nonoJKI 

CCIIH nonO)KHTb a • 7
1 

b • 

H, HaKOHea, TpeTbe yc 

B38HMHO npOCTblMH • .norryCTE 

aenaTenb U .f i T8K 'ITO a 

aeueHHe cd < a b • npaK 

MH, HanpHMep, MOI"'YT 5b!Tb l 

HHH OUTHManbHOI"'O llByMepHOI 

'IHKOB II906XOilHMO, 'IT06bt 0 

a upyrol! - He'!eTHblll. 

npaKTH'IeCK8H peanH38Q 

nH'I HbiX 9 n9M8HTBX1 H B 'IJBC 

HbtX H'lel!xax. Konbueahte C'!E 

npaaHno, 5onee axoHOMH'IHbt, 

~·purrepax. 

B cso10 oqepellh, asyxT 

5onee BhlCOKOe 5hiCTpOUeliC1'B 

CTH UOMeii{8Tb MelKilY H'!el!Ka 

Kax H3BeCTHo
151

, usyx~ 
rosbtX perHCTpos, He MoryT J 

p eaxo orpaHH'<HsaeT o5naCTb 

B nasecTHoll p a50Te
1 2

' 

C XeM , r,a.e, B l.J8CTROCTH 1 JlliH 

I! o 5 p aTHhte CB !!311 MelKa~ coo 

KllM TBK HX CXeM Clle.o,yeT OTHt 

l.fT06bi HMnyllbchl, rroaaaaeMhl€ 

'<eM HMnynbCbt, nuywue Ha o6 

HIHI llBYX BAPHAHTOB <jteppHT-' 

Mep, BeliH~HHOfi H8"18llb HOrO c : 

KO:IJPI8CTB8 06p8THbiX CBH3e~ 

HH>Ke onHCbiBBlOTCH .aayx 

1..J (;! THLIM ~HCnOM pa3pHilOB H 

IIH5! 6 e 3 npi!M9HeHHH 06MOTOK 

Heo6x oaHMO paauenenue nocne. 



(j D 0,1, 2) > 

, MO*HO onpeAenHT~ nocne

cnyqast, Kor.aa a •3, b•4, 

Jl.CT8BHTb B BRJle: 

npBMep, KITJO'< c
14 

( aanpan

)H'blOHKUHJO: 

,r., V S.s ·'s V SJ2.r12)aSt2.r12' 

3 ' n v ¢ 1 + 1 n v ¢ ' + 1 n> ~ 
(3) 

eHHe 1 B Tet.teHHe 12 T8KTOB. 

,, paseHCTBO (::J) DyAeT 

'bJOHKUUH , XOTSI ab ~~:~ 9. 

)p.UHH8THbiX KnJOqefi KBB.UpBT

IbHbiM , TBK KBK COBflB.OeHHe 

HbiX no rnaBHOii ll.H8rOH8nH 

Ill. 00CKOITbKY paaeHCTBO 

no paapS!AOB C'i9T'ii!KOB 

l5binO MHHHMBilhBbiM, aeot'ixonaMo, '<T06bl s wnonBSUIOCb ycnonae I a - b I• 1 

npa n " 42 MOlKBO nonolKBTb a G 21, b • 2, T o rna n • 42 a a+ b 
ecna nonO)f{HTb 

a • 7, b • 6, Torna TOlKe a • b •42, ao a + b •13. 

Y!, BBKOBeU, Tp9Tbe ycnOBH9 COCTOHT B TOM, 'ITOOLI 'iHCna a H b 

• HanpaM ep , 

23 , OAHBKO, 

Dbl/lH 

B38HMHO rrpOCTbiMH. norryCTHM OOpBTHOe, T.e. 'ITO 'iHcna a H b HM910T ODIIlHl! UeiTb!J! 

nenaTenb a.; ; TaK 'ITO a •ca H b = da , ~r.e . ab = cdo ~ Ecna a 1- I , To npoa:o.-

neneaae cd < ab 
• npaKTHtieCKH BCe TpH ycnOBBH 119f'KO Bblfl011HSDOTCSI

1 
TA.KHMK l.{HC118-

MB, aanpaMep, MoryT Ob!Tb 5 II 6, 7 a 8, 10 H 11 a T .A. TaKaM ot'ipaaoM, nn" nocTpoe-

HHSI OITTHMBnbHOrO AByMepaoro 8ApeCHO!'O yCTpOliCTBB C HCITOnb30B8HB9M KOITbU9Bb!X C'IeT

'iRKOB HeOOX0ABM00 'iTOOb! OABB KOITbU9BOl! C'i9T'IBK HMen 'i9THbltl K03<jxpHUH9HT A9IT9HHH, 

a npyrol! - He'IeTawll. 

TipaKTH'IeCKB R peanaaauaSI Konbuenb!X C'iaT'IHKOB "fO)I(eT Ob!Tb ocymecTnneaa aa paa

ITH'IHb!X 3IT9M9HTaX, H B 'IBCTHOCTH, Ha llOT9KUH8ITbHb!X Tparre pax H tjleppHT-TpBH3BCTOp

HbiX li'Iel!Kax. Konbuenbre C'l9T'ilfKH, nocTpoeaabJe aa <jJeppHT-TpaaaacTopabrx H'iei!Kax, KBK 

npBBH1101 6onee 3KOHOMHqHb1 1 qeM BHBnOI"'Hl.JHhle CX9Mbl 1 flOCTp09HHbl9 118 fJOTeHllHBllbHbiX 

T parrepax. 

8 CBOIO OqepeAb 0 ABYXT8KTH bl9 KOITbU9Bbl9 <jJeppBT-TP8H3liCTOpHbl9 C'i8T'IHKII RM910T 

6onee Bh!COKOe 6bJCTpo.a.eac'l'BHe 1 1:19M O.ll,HOTBKTBbJe
1 

TIOCKOllhKY B nepBbiX HeT H906XO.!lBMo-

CTR liOM81U8Tb MelKAY li'Iel!KaMB ITBHBB 38A9plKKB. 

KaK H3B9CTHO/B /' ABYXT8KTHbl9 KOITbU9Bhl9 C'i9T'JBKII, !IOCTp08HHbi9 Ha OCHOBe CABB-

f'OBbl X pef'liCTpOB 1 He MoryT pa60TBTb C HeqeTHhiM qHCROM SltteeK. 3TO 06CTOHTenbCTBO 

pe3KO OrpaHJI'IHB89T OOIT8CTb lipBM9H9HBSI TBKBX CXeM. 

B aaneCTHoll pa t50Te
121 

npoBOAHTCSI CRHTea ABYXTaKTHb!X <jleppBT-TpaaancTopHbiX 

CXeM , r.ne, B l.fBCTHOCTH, .anSI flOCTpOeHHH nepectteTHbiX CX9M npHM9HHlOTCH SNeAKH 38npeT8 

Il 00p8THbl8 C B SI3H M9lKAY COOTB9TCTBYIOIIlBMB Bb!XOA8MH CX9Mbl H SI'I9l!KBMB. K H8AOCTBT

K8M TBKBX C XeM CnenyeT OTHSCTH TOT <jJ8KT0 'ITO AITH RX H8A8lKHOl! paOOTb! H800XOAHMO, 

'iTOObl HMITyllhCbl, ll0ABB89Mbl9 HB 3anpeiU8101IlHe OOMOTKR, HMena DOITbWYIO AITIITSITbHOCTb, 

'tfeM 11MflyllbCbi 1 H.UYlllHe HB 06MOTKH Cl..JHTbiB8HHH, l..JTO Bbi3blB8eT He06XO,llHMOCTb npHM9He-

Hllll llBYX B8pHaHTOB <jleppHT-TpaH3HCTOpHb!X H'I99K, 0TITH'i8101I(RXC H Apyr OT Apyra, fl811pH

Mep, senaqaaoli HB'iBITbHOro CMeiUeHHil Ha t'iaae Tpaona. KpoMe Toro, Hanaqae t'ionbworo 

KO.'lll'i9CTB8 06paTHb!X CBSI3el! YCITOlKHH9T CX9My. 

HH>Ke OITHCbiBBlOTCH .OByXT8KTHbie KOnbUeBbie CXeMbi, KOTOpbce MOI'YT pa60T8Tb C He-

l.H2 THhlM 

lllfSI 6e3 llpi!M9H9HHH OOMOTOK 3anpeTa. nnSI paOOTb! AByXTBKTHOro CABIIrOaOr0 perHCTpa 

Heo6XO,llHMO pa3Ll,eneHHe nocneaOB8TenbHOCTH TBKTOBbiX HMnynhCOB 

9 

s 
e HB H91.f9T .:-fble CepH H 



S k H 'leTHble cepHH HMnyllhCOa S k + 1 , rne k = 1,2 .. n-1 • KaK H3aeCTHo, 3Ta on epa-

URSI OCyLUeCTB1HI9TCH C nOMOlllblO TpHrrepa CO CtteTHblM BXO.O.OM 1 HM9l0lll9r'O HMnynbCHble 

BblXO.lJ.bl. 3a.oaqa COCTOHT B TOM, 'tJ:T06bi llOCTpOHTb llBYXTBKTHYJO KORbU9BYJO CX9My 1 peanH-

3YIOillYIO CHCTeMy ypaaHeHHil (I) • HeTpyuHo 3aMeTHTb, 'ITO unR npaBHnbHOll pa60Tbl UByx

TBKTHoll CXeMbl C He'!eTHbiM K03<jJ<jJHUHeHTOM )leneHHSI He06XO)lHMO nocne K8lKUOrO nepuona 

KORbU9BOr'O Ct.t9T'lHK8 M9HSlTb M9CT8MH H9'-19THbi9 H l.J9THbi9 T8KTOBbl9 cepHH HMllYRbCOB. 

of' .,. .,J 

'lo~ 

s.r 
s ... , 

PHc. 3. .UByxTaKTHa>l KOnbueaaR nepecqeTHaSI cxeMa c He'l.e TH hJM Koa<jJ<jJHuHeHTOM 

ueneHHSI C uayMSI Sl'l.ellK8MH H8 pa3pS!Il. 

Ha pnc. 3 noKa3aHa <jJy HKUHOHanbH8SI cxeMa llBYXTBKTHoro Konbueaoro c'l.eT'!HKa, 

a KOTOpOM )lnSI nony'leHHSI He'l.eTHOrO K03¢<jJHUHeHT8 )len e HHSI HCnOnb3yeT CSI no 2 Sl'l.eilKH 

Ha paap>~u , CxeMa pa6oTaeT cneuy10mHM o6pa30M, Tlepeu nocTynneHSieM TBKTOabJX HM

nynbcoa B Sl'feilKy I HMnyllhCOM q 0 3aHOCHTCSI euHHHUa. Tl epBhl il TaKTOBblii HMnyllhc C'l.H

TbiBBeT e.QHHHUY c nepaoA s:P-IeAKH. C'iHTBHHbiH HMnynbc, c o.aHoA CTopoHhi no uerru nepeno-

ca :JanSICblaaeT euHHHUY a Sl'lellKy 2, a c upyroll - npoxou11T cxeMY IIJTH I 11 nocTynaeT 

eo aH e LUHJOJO uenb R T.n. HMnynbc nepeHoca c 3-U Hl.fei'IKH 3anHCbtaaeT enHHHUY e SJqeAKy 

I, H8 BTOpol\ aXO)l KOTOpOl\ ITOCTynaeT CepRSI 'l.eTHbiX T8KTOahiX HMnynbCOa (a )l8HHOM 

cnyqae 4- ll HMITyllhc). C Bhlxoua Sl'leliKH I C'l.IITBHHhJii B 4-oM TaKTe HMnynbc nocTy

naeT Ha axon CXeMbl HJT~ I H T.ll • .UoCTOHHCTBO )l8HHOH CXeMbl COCTOHT a TOM, 'ITO 

B Hefi OTCyTCTBy~T nHHHH 3a.nep*KH KBK B uenHX nepeHOC8 Me*.OY gqeHKBMH, TBK H B 

uem< o6paTHOli CBH3H . Heo6xoUHMO nouqepKHyTb, 'ITO cxeMhl Hll11 , 3UeCb aaeueHbl 

.a.n.H o6LUHOC TH. B npHHUHnHanbHOH cxeMe HMnynbCHbie BbiXO.llbi O.llHOHMeHHbiX gqeeK MO>KHO 

06be Q HHHTb B O.llHOli TQqKe , T . e. CXeMa COCTOHT H3 O.llHOTHnHbiX 5J4.eeK . Eon ee 3KOHOMH4. -

HYIO llBYXTBKTIIYIO KOnbU e By JO nepeCY. e THylO CXeMy MO.>KHO nony4.UTb 1 eCnH llfl5J nepeKnJOt.te-

10 

:t 
d 

It 
l 

HH51 K8H8l10B H9'19THbiX H 1.J 

Tpnrrep CO C49THbiM BXO.ll.C 

BaeueM nepeKniO'IaTenbHYIO 

nocne KB*noro nepHona cq 

TBKTOBhiX HMnynbCOa, <jJyHKJ 

QT ¢~+I 

Q T • ¢,"+1 ' 

Heo6xouHMO nocTpOHTb nor 

KnJOqana 6hl uenH HeqeTHhr 

c'!eT'l.HKa. H a axon cxeMhl 

Sk H 'I BTHble Sk+/k=i, 

~~ 
[ 

51( 
f--
~ 

s"•l 

3) HMnynbCbi c abiXoua noc 

nonyqaTbC~ cepHH RMnynbc 

Me HH C nOMOJUbiO cne.ny~Ull 

p 
k .. . . n 

Sk • Q T 

p 
k +I . . . n-1 

s · Q 
k+l T 



• KaK uaseCTHO, sTa onepa-

)M 1 HMeiOruero HMnynhCHbie 

'HYJO KOnbuesyJO cxeMy, peanH

QnH npasnnbHOlt pa60Tbl asyx-

.HMO nocne KalKaoro nepHoaa 

BKTOBble CepHH HMnynhCOB. 

''leTHblM K03cjlcjlHUHeHTOM 

183p51!l. 

:cnonb3yeTC51 no 2 H'!el!KH 

::TynneHHeM T8KTOBbiX HM-

~blfi T8KTOBhifi HMnynbC Cl.J.H-

:toH cTopoHbi no uenu nepeuo-

xe MY II nl-1 1 H nOCTynaeT 

nucweaeT enHHHUY e HqefiKy 

X HMnynhCOB (B llBHHOM 

M T8KT9 HMnynhC TIOCTy-

9Mbl COCTOHT B TOM, 'ITO 

3)f{JlY SI1-tefiKBMH 1 T8K H B 

Ylnl-1 , 3aecb aseaenhl 

OllHOHM9HHblX SPi99K MO>KHO 

IX .s:rYeeK. Eonee 3 KOHOM1PI -

YHTb, ecna anH nepeKntot.te-

I 

I 

HHH KBHBnOB HeqeTHbiX B qeTHbiX T8KTOBblX H.MITynhCOB U:CITOnb30B8Tb TIOT9HUHllnbHblH 

Tpnrrep CO C'leTHbiM BXO!lOM. nycTb C'leT'IHK COCTOHT 113 He'!eTHOrO 'll!Cna p83p!ill0B a 

BseaeM nepeKnJO'!aTenbHYJO cjlyHKUHIO Q T , npHHHMBIOIUYJO nonepeMenno 3HB'IeHHe 1 H 0 

nocne KB*noro nepaona cqeTquKa T , npu'Y:eM B H CX OllHOM COCTOSJHS:H ,nepe.n noaaqeH 

TBKTOBbiX HMnynbCOB, cjlyHKUI!SI Q T = 1, Toraa : 

QT ¢~+IT~ np11 0, 2' ~ ' 

Q T 
. 

</>I+IT np11 i =I, 3' 5 

( i = 1 ,2,~ - - fl- I) 

Heo6XOAHMO nocTpOHTh nornqecKyJO nepeKnJO'!BIOIUYIO cxeMy P (pHc. 4 ) , KOTopaS! nepe-

KnlOqana 6bl U9ITH H9'l{9THbiX H t.f9THblX T8KTOBbiX HMnynhCOB nocne KB>KllOrO nepH048 

C'L£eTqHKa. Ha axon cxeMbi p flOCTyTIBlOT cnenyJOlllHC CHrHanbt: 1) TBKTOBble H9"1eTHbl9 

S k H '18THble Sk+l(k=1,2 ... n-1); HMnynbC C6poca B HCXO!lHOe COCTOSIHHe q
0 

p H c. 4 

3) HMnynhCbl c BbiXO!la nocneanel! He'!eTHOil H'leliKH ¢,"+IT • Ha BhiXOAe cxeMbl aonlKUbl 

nonyqaTbCH CepHH HMnynbCOB p 
k; 

M9HH C ITOMOlliblO cneayiOlllHX paaeHCTB: 

. 
p 

k+l , . o-1 

. 
, KOTOpbl9 MQ)f{HQ OTIHC8Tb BO ape-

p 
k ... .. n = Sk.QT •¢l+IT V Sk +I•QT • if> I+IT 

P =S ·Q ·¢" V S ·Q ¢" 
k+l, .. . n-1 k+ l T l+iT k T I+IT 

( k I , 2, 3 ... n- I) . (4) 

11 



Jlng '18CTHOrO cnyqag, ;.:<:>raa a • 3, Sf a 12 , {l = 4, pBB9HCTBO {4) 6yll9T IIM9Tb TOKOfi 

BHil: 

p 
1 ,a ,4,6 . 1. 

3 8 
,2 <s,vs 8 vs.vs 7 vs 9 vs, 1)(QT·¢, VQT·¢ 8 )V, 

8 - 3 
VIS 2 V S 4 V S 6 V S 8 V S 10 V S t" ) ( Q T • rP2 V Q T rP 4 ) 

=s,vs 3 vs. vs 6 VS 7 VS 9 vs 10 VS 12 

AaanoriPtHo: 

P 2 • 8 . 11 = s 2 v s • v s 8 v s11 

Jlnn HBil9>KHOA pa60Tbt CX9Mht, 0'198111lHO, fi906XOili!MO B U9UII o6paTHOfi CBg31! M9)!(1lY 

IIOCneJl HHM pa3pHllOM CqeT1.JHK8 H nepBbJM BKnlOt.{HTb nHH H IO 38Aep >KKH [j t TOr.Qa CHCTeMa 

ypaBH9HI!ii ( 4) npHM9T OKOH'I8T9JlbHhtli Bllll: 

p 
k ' ' 

=S · Q · ¢:" VS 
n k T I+T+8 k+l 

. 
Q • rPt+tT+D' 

p 
k +I, .n-l s•+• QT •<p;+tT...OV Sk ·QT • rPt:IT+D (4') 

Ha p11c. 5 noKa3aHa npHHUHnHanbHB5! CX9Ma aayxTaKTHol! KOnbU9BOl! n9p9C'I9THOli 

CX9 Mbt, UOCTp09HROl! 118 OC HOB e llBYXT 8KTHOrO cjJ9 ppHTO-TpOH3HCTOpHOrO CllBHrOBOrO p 9ri!C T

pa, a HO pHC, 6 H306p0)!(9Hbl BpeM9HHbte JIHOrpOMMbt, Hnfi!OCTpHpytOIUH9 pa 6 oTy C '!9 T 'IHKO -, 
I 

~ 

~
~C/T Q 

r 

I 

I 
1. 

P11 c . 5. JlayxTaKTH8 5! KOJtbU9B85! nep9C'I9TH85! cxeMa c H9'1eTHbiM Ko3¢¢11U119HTOM aeneHI!5! 

C Ollf!Ol! 5!'191\Kol\ 118 pa3p5!1l, 

12 

BO Bp9M9HH (noK838HO TpH g~ 

COCTOgHHH HMnynbCOM q 0 T~ 

3 TOM CX9Mht coanaaeHag 1-1 1 
3 TI!M )1(9 I!MnynbCOM B n9pByt< 

HynH , 

~ l_ 

II. 

~ 

t 
.,. 
-

or 

P11c. 6 . B p9M9HHht9 lli!B t 

C> 

n9pBbtl\ nOCJte HMnynbC8 

oTKpbtTbtll KJtanaH 1-1
1

, c6opKY 

Jlanee B T9'19HH9 3 T OKTOB C 

~ 
¢ l , Ct.tHT 8HHblii B TpeTbeM T 

T OpHOM ycHnHTene H 3a,uep>KKI 



eHCTBO (4) 6yneT HMeT b TBKOl! 

o6paTHOli CBl!3H MelKAY 

lAep>KKH 0 0 Torna CHCTeMa 

(4') 

KOJibueaol! nepec'!eTHOl! 

•cTopHoro CABHroaoro perRcT

'PHPYJOIUHe pa6oTy C'!eT'!HKa 

------~ 

~~,-~ 

(~TQ~ 
r 

I 

-~. 

\1 K03 QJ(jJHUI!eHTOM neneHHl! 

ao apeMeHI! (noxa3aHo Tpi! H'!el!Ki!), Pa60Ta e T cxeMa cneAyJOUIIIM o6pa3oM, B H CXOAHOM 

COC TOliHIIII IIMJIYJibCOM q 0 TpHrrep Tr yCTBHBBJIIIBBeTCli B eAH HH'IHOe COCTOliHHe , np11 

3TOM cxeMbl coanaAeHBli 11
1 

11 11
3 

OTKpb!Thi, a cxe:~<bl coananeHI!l! 11
2 

n 11
4 

- 3aKpb!Tbl , 

3 TH M >Ke HMnynbCOM B rrepByiO Ht.~et\Ky cqeTttHK8 38nBCb!B8f?TCSI 9.0 HHHU8 
1 

8 B OCT8JlbHbl9 -

II 

l 
I 

l_1_ /~ \ 
I _}I-

r 
\_ 

I 
I 

I '--t---I\_ 

~!_L_.,.__.:__f\ __ 
I 
I 

PHc. 6, BpeMeHHble AHarpaMMbl pa60T bl ABYXTBKTHOii KOnbueaoA nepec'!eTHOl! 

CX9Mbl C He'-leTHblM K034><fJHUH9HTOM aeneHHSI. 

flepBblil nocne HMnynbca q
0 

He'!eTHbrli TaKTOBbiil I!Mnynbc S 
1 

nocTynaeT yepe3 

OTKpb! TblH K118J18H 11 1 , C60pKy 11JJI1J HB BXOI1 C•U!TbiBBIOUleii 06MOTKI! He'!eT!lbiX 5l'leeK . 

llanee B Te'!eHHe 3 T BKTOB CXeMa pa6oTaeT1 KBK 06ui'!Hb!H CUBI!rOBhlii peri!CTp, IIMnyJibC 
8 

¢ 1 1 CttHT8Hllblj~ B Tp9Tb9M T8KTe C nocneQHefi HY9AKH 1 nocne yCHn9HHSI H8 Tp8!IC~OpMa-

TOpHOM yCHnHTene H 38.Ll9p>KKH 1-18 B9llHYHHy JJ. llHT9JlbHOCTU TBKTOBOrO J.iMnyllhCB 8 C OJlHOtl 

13 



CTOpOH hl C fiOMOIIIbiO o 5 p8TH Ol! C BR3H npOH3BOnHT 38fiHCb enHHHUbl B nepsyiO !!'leAKy C'!eT

'iHX8 , 8 c npyrol! - n ocT y n8eT H8 C'! e THbill axon Tparrep8 Tr, flepe5p8CbiB8RCb, TpHrre p 

3 8KpbiB8eT Kn8n8H bi vt
1 

a vt
3 

H OTKPhi B8eT ~n8n8Hhl vt
2 

a 11
4

• B c nencTsae 3 Toro HMnynbc 

'tJ€TB 9 pTOrh TBKT8 llOCTynH'T B C 'IHTbiB8 lOlllH€ 06MOTKH H e'leTHbi X SI'I88K 1 8 HMTiyllbC TIRTOf'O 

T8KT8 - B C'IHTbiB8 IOIIIyiO 0 5 MOTKY BTOpOl! R'!eliKH H T . n , flocnenOB8TenbHOCTb nepe -

KniO'i e HH R T8KTOBhiX H M n y nbC OB onHCbiBBeTcR yp8BHeHHRMK (4' ), A H8norH'!HO cxeM8 p85o

T 8eT npH ni050M n p y roM He'!eTHOM 'iH Cne R'!eeK, 

ll8H Hbie 3 K Cn e pH MeHT8 nonTsep>Kn8IOT BbiCOKy iO H 8 n e >K HOCTb H 5bi C Tp OneAC T B HOi! OfiHC8H

HOi! BbiWe cxeMbi , T 8K , ecnu npu MeHHTb BbiC OKO'i8C T OTRbie Tp8n3KCTOpbi THn8 IT308 A H 

M8nora58pHTHbie cjleppHT OBbie KOfibU8 0 ,1 6 BT C p83Mep8MH 2 X 1,4 X I MM, - T O M O>KHO nony'IHT b 

cpasHnTe n bHO BhiCOKOe 5biC T p o nelicT B H e c T8K T osol! '!8C T OT ol! I Mrru u speMeHeM n e peKJliO

'ieHUR n opHnK8 0,4 - 0,5 MKCeK , llnR nony'!eHH!I 3TUX n8p8M Oi!TpOB MO>KHO p eKOMeHnOB 8Tb 

cnenyiOmu e n8HHbie o6MOT OK: o5MOTK H I , II , Ill , IV , VI - 5 .;. 6 B HTK os ; o6MOTKH 

V , VI - n o 3 B HTK8 , ToK C'!H Tbi B8H HR non"'eH H Me T b senH '!HHY n opRUK8 0, 15 .;- 0,2 8 

B HMfiynhCe npH nnn7·e n bHOCTH 0 , 3 -i- 0,5 MK CeK, lln R YMOi!HbWeHH R yp OBHH fiOMeX B 6830BbiX 

U G TISIX Tp8H3HCTOpOB >Ke naTenbHO BKn lOtt H Tb K O M TI8HC8UH ORH bi8 C8p.0.8 '1 HHKH. nnR non y 'leH H fl 

6onee BbiCOK Of'O 6biC T pOJl8t\CT B B H M O>KH O TipHM8H H T b CABH f'OBbJe perH CTp bi 1 TIOCTpOe HHhi e HB 

OC HOBe 6biCTP OLl8 AC TBY IOIDHX nep e Kn 10":18 l01UHX 3 n 8MCHTOB
1 

T8KHX 1 K8K TyRH8/lbHbl8 llROJlbi
1 

TOHKH8 M8f'HHTHbl e nneHKH H T. Jl . 

K8K M bl y>Ke OTMe THnH, T pex M epH8 SI CTpy KTyp8 8npecnoro ycTpol!CTB8 6on e e 3 KOHo-

MHqH8 1 '!9M nsyMepH8>1 0 XOTSI B nepBOM C J1Y '<8e HeCKOfibKO YCJlO}f( HRIOTCH u e nH KOMMyT8-

UHK TOKOB , H8 puc. 7 c xe M 8TK'IUO nOK838HO 38nOMUH8IOmee ycT poi!cTso c nocneaOB8Tenb-

KbiM o6p81IleHHeM, rae 8npec '!HCJ18 p83ne neu H8 TpH KOOpnHH8Tbi: X , y H Z 

C:x:.~~ 

Puc. 7. CTpyK Typ8 · T pex MepHor o 8Upec u oro y cTpofiCTB8 . 
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3 n ecb npKHRThi c nen yiOmKe c 

KnlO'IB, KOT Opble 3 8MblK8lOT C! 

BMOi!CTOi! C K00pliHH8THbiMH TJ: 

HbiX Tp8HCcjlopM8TOpOB n pOKC 

M8T0p C Il l 5 y n e T Bbi5p8H n J: 

HO H3 pKCYHK8, e cnH KfllO'I 

TOK qepe3 Kfl 1010{ k x t H8 TIOi 

K8MK C npRMOyronbHOH n e T n 

K/6,13,14 / 

H 8 p H C. 8 cxeM8TH'iHO 

a T 86nuue I n8eTC~ nocneuc 

tta H, Kor ns X •5 1 Y = 3 H 

nn oCKOCTH 1 K8 K 8TO HMeeT ~ 

8 B npOC T p8HCTBe. 

' r 

2 

3 

4 

5 

X 

2 

3 

4 

5 

y 

2 

3 

2 

H eo6xou K MO o T MeTHTb, 'iTO 

Tpe x MepnoA CTPY KTy pe TBK>K 

3 TH l.llfC fl 8 6blnH B 3 8H MHO np 

B 38Kll iO '! e HHe p8CCM01 

T ellbHOA Bbi60pKOH , rue B Kl 

K U (pu c . 9/
91

, EMKOCT b fll 

W U M ycTpOHCTBOM nOCTpOei 

>KI!Max: I ) p860'<H ll pe>KHM ' 

OT K8KOI'O- HH6yllb upyroro 

UI!KJl ll '<eCKOM pe~UMe ; 3) K< 

pe>hHMB npOH3BOll liTC!J TyM6J 



~llBHHUbl B nepayro INeJ!Ky C'!eT

Tr, flepe5pachrBaHCb, TpHrrep 

14. BcnencTaae aToro HMnyllbc 

:"HbiX 

T.n. 

"4' ). 

Sflfeex, 8 HMflYIIbC flHTOT'O 

fl OCI!ellOBBTellbHOCTb nepe

AH81IOI'H'IHO cxeMa pa5o-

>cTb H 5biCTponellcTBHe 0DHCaH

)8U3HCTOpbi Tana IT308A H 

X I,4 X I MM, - TO MOlKHO DOIIY'IHTh 

I Mrru H apeMeHeM nepeKJIJO

ooa MOlKHo peKoMeHnoaaTh 

- 5.;.6 BHTKOB; 05MOTKH 

IHHy DOPS!.QKB 0,15;.0,2 a 

HH YPOBHH llOMex B 5aaoabrx 

cepne'IHHKH, ni!SI llOIIy'leHHH 

perHCTpbJ, fi0CTpOeHH h18 HB 

1 KBK TYRHellbHhie .QHOJlbi, 

' YCTpoJ!cTaa 5onee 3KOHo

IIOlKHHIOTCH Ii9llH KOMMyTa

•poJ!CTBO c nocnenoaaTel!h-

bi! Z: 1 y H :z 

~po.t1CTOB. 

3nech npHHHThr cnenyromHe o5oal!a<teHHH: 
xyz 

- tj>OpMHpOBBTel!h TOKa; lc x , lc 

KIIIO'IB, KOTOphle 38MbiK810TCSI C flOMOWbiO KOIIbUeBbiX C"'8T'IHKOBiCxy; tfHCnOBbie IIHHeAXH 

BMeCTe c KOOPilHHBTHh!MH TpaHctj>opMaTopaMH, HeTpy.nHo aaMeTHTb, 'ITO Bhr6opKa Koop.nHHaT

HhiX TpaHctj>opMaTopoa npoHCXO.IlBT npH coana.neHHH nayx nonyTOKOB, HanpHMep, TpaHctj>op-

MBTOp C 111 6y.neT Bhi5paH npH 38MhiK8HHH KIIJO'!ell lex! , npH'teM, K8K BHll-

HO H3 pHCYHKB, eCIIH Kll!O'I k y I pa30MKHYT , TO .llB>Ke npH 38Mh!K8HHH KlliO'!ell lex! H Icy I 

TOK '19pe3 KIIIO'I k xi He noll.neT. Knro'IH BhinOIIH9Hhl Ha tj>eppHTOBh!X 31leMeHTBX c cep.ne'IHH

KaMH C npHMOyl'OIIbHOJ! neTI!eJ! l'HCTepe3HC8 H pa60TBIOT DO npHHUHDy pacnpe.neneHHH T<>-
/6,I3,14/ 

KB , 

Ha pHc. 8 cxeMBTH'IHO noKa3aHo pacnol1olKeHHe KOOp.llHHaTHhiX TpaHctj>opMaTopoa, a 

B TB61IHUe 1 .naeTCSI DOCIIS.IlOBBTellbHOCTb Bhi60pKB B Te'!eHHe nepBbiX 10 TaKTOB lliiSI Cl!y-

1.J8SI1 KOr.a.a X •5, Y • 3 H Z • 8, 8bi50pKa KIIJO'!ell npOHCXO.IlHT He llO IIHHHH HIIH B 

fiiiOCKOCTH, K8K 3 TO HM9eT M9CTO B OJlHOMepHbiX H .nsyMepHblX aapeCHbiX ycTpOACTB8X 1 

8 B npOCTpaHCTBe, 

T a 6 n H u a 
----- -

t e X y z t e X y 

6 3 6 

2 2 2 2 7 2 7 

3 3 3 3 8 3 2 8 

4 4 4 g 4 3 

5 5 2 5 10 5 2 

Heo6xonHMO OTMeTHTb, 'ITO .nnH nocTpOeHHH onTHMBllbHoro anpecHoro ycTpol!cTaa npH 

TpexMepHOI! CTpyKType T8KlKe He06XO.IlHMO, 'tJT06hi S K8)f(ll0A nape "'HCen X , y H Z 

3TH "'HC IIB 6biiiH B38HMHO npOCTbiMH. 

B aaKIIJO'!eHHe paccMoTpHM 5noK-cxeMy aanOMHH&JOmero ycTpol!cTaa c nocne.noaa

TellbHOi! Bbi60pKOll, r.ne B KB'IeCTBe a.npeCHOI'O ycTpOI!CTBB npBMeHeHbl KOIIbUeBbie C'leT'!H

KH (pH c . 9) 
19 1

, EMKOCTb naMHTH cocTaBnHeT 20 x 20 5HT, CxeMa ynpaaneHHH aanoMHHaro

lllHM ycTpoilCTBOM nocTpoeHa Ha Tpan3HCTopax. CxeMa naMHTH Mo~<eT pa5oTaTb a 3 pe

lKHMax: I) pa60'!Hll pelKHM (aanucb, C'IHThiBBHHe), a 3TOM pelKHMe cxeMa aanycKaeTCH 

OT KllKOI'O-Hi!6yllb llpyroro yCTpOIICTBa, C KOTOpbiM naMHTb pa60TaeT; 2) KOHTpOllb B 

UHKilHt.IeCKOM pe>KHMe; 3) KOHTponh o onHOTBKTHOM pe>KHMe. YcTaHOB KB Heo6xoAHMoro 

pelhHMa npOI<3BOili!TC<t TyM6nepoM T5
1

• 



J 
!J 2 

1 
'f 

.X 

p H C o 8 

Pac . e. BnoK-CXeMa 3 8fiOMHH8IDIUero ycTpOliCTB8 c nocneuoaaTenhHbiM 

o6pameuHeM 11 nuaellaoll Bbi6opKoll '!Been, 

PaccMOTPHM pa6oTy cxeMbl naMQTH a pelKHMe 3anaca 'IHCen, 11MnynhCOM "c6poc " , 

KOTOpblll fiOCTynaeT H8 BXOA CXeMbl 11Jll1 1 , CXeM8 fl8MQTH yCT8H8BnHB8eTCSI B HCXOAHOe 

COCTOQHHe, npa 3TOM BCe Tparrepbl BblXOAHOI'O perHCTpa 20 Pr c6paCbiB8JOTCSI B Hyneaoe 

COCTOQHHe, 8 B nepBbie pa3pS!Abl KOnhAeBbiX <jleppHT-Tp8H3HCTOpHblX C'!eT'!IIKOB 38HHCbiB8IDT

C Q eui!HHilbl • 11 Mnynhc KOM8HAbi "3anacb qacna• nocTynaeT aa cxeMy Vllll1 2 , qepe3 

TyM6nep T6
1 

nouaeTCQ Ha axoubi yc itnaTenell :r a y H nocne ycaneHHQ npOH3BOAHT 
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cqH T blBBJIHe e.QHHHU C nepBbl 

c o.nnoA. CTOpOHht, cnaHr810TC 

IDTCQ B MBTpHUY K00pAHH 8 TH 

KOOpAIIHBTHblX Tp811C<jlOpM8TO 

CM9J..It4i!HU:Sl nOCT051HHblM TOKOl 

pa nogsHTCQ uaynongpHbiA w 

acex cepneqnu KOB .naHHO~ "~" 

00110BHH8 HMOY1lbC8 1 p8BH851 

a Te pa3pQAhi, rue Heo6xou> 

HMfiY1lbChl TOK8 1 KOTOp bte, C 

URT 38fl HCb •1• B COOTBeTC' 

nepb ylKe H8 BbiXOAe BTOpbi: 

phte nocne ycnneHH51 9MHT1 

H3BOAQT Bbl6 opKy cneuyiDme 

CneuyeT OTMeTHTb, q 

H9CKOilbKBX nec51TKOB "'HC' 

HblX cep09"1 HB.K8X B "'HC110Bb 

"'TO 3H8'lHTe1lbHO ynpomae'I 

HHS1 OT11HqaeTCst OT 38TIH CH 1 

yC H1lHTenH 380HCH 1 H1 BQ-81 

cTpo6apyiDma n car11an, K OTC 

C yCH1lHTeJleA C"'H TblB8HHS1 I 

CTp8UHH B 6y<jlep HblX 3Y, Kt 

:.~anycKaeTCQ OT 38A8IDIUero 

nue. B 3 TOM pelKI!Me c no"' 

KOA jlBOII'HIOI'O '!IIC/!8, 11Mfl) 

a ycun11Tene Y5 npoxoAQT 1 

3TOT npoueCC MOlKCT npOHC 

TponapoaaTh npaaanhHOCTb 

B ouHOT8KT HOM pelKH' 

HOCTb Bbt.Qe1lstTb OUHHOt.IHbti%" 

HHe '!HC91lt npH 3 T OM J-1 8 B 

ttKC118 . 

B KattecTae Konhueaht 

OTIHC8HHble Bbtllle 1 T8K H 6b 



ocneaoaaTenbHbiM 

an. 

'n· 11MnynbCOM 'c5poc • , 

TB HBB nHBB9TCH B RCXO.QHOe 

c5pacbtBaJOTcsr B aynesoe 

biX C 1.f 9 T'tJHKOB 3BflHCbiBBJOT-

cxeMy 11n11 2 , '<epea 

e yCHJ1eHHR npOH3BOUHT 

C't{HTbiBBHHe e.QBHHU C nepBbiX pa3pg,.O.OB Cl.feTl.fHKOB I H Y 1 KOTOpbie ycHnHBBlOTCH H, 

c onaoil cTopOHbr, cnsHraiOTCR cooTBeTCTBeHHO s cnenyiOmHe paap!lnhr, a c npyroil - noaa

!OTC!I B M8TpHUY KOOpUHH8THblX TpBHCQJOPM8 TOpOB, rae npOKCXOUHT BbiOOpK8 nepsoro H3 

KOOpUHH8T H biX Tp8l!CQJOpMBTOpOB, KOTOpbte, KpOMe K00pUHH8THblX OOMOTOK, HMeiOT OOMOTKH 

CMell).QHH!I TIOCTORHHbiM TOKOM. fT03TOMY B BbiXOUHOil OOMOTKe KOOpUHH8THOrO Tp8HCQJOpMaTo

pa TIORBHTCR UByfiOfi!lpHhlil KMnynbC TOK8, nepBB!I TIOJ10BHH8 KOTOpOrO npOH3BOUHT yC T8HOBK y 

BCeX Cepne'lHHKOB UBHHOil 'lHCJlOBOil J1HHeilKH B nonO*eHHe '0' (aanHCb Hynn), 8 BTOp8!1 

TIOJ10BHH8 HMUYJ1bC8 , p8BH8R no BefiH'lKHe 2/3 nepsoi\, npOK3BOUHT 38nHCb 'lHCJla. fTpH'IeM 

s Te paapsrahr, rae HeooxonaMo aanHcaTb Kon I, c ycrw11Tene~ aa nH CH 20 Y3n noaa roTC« 

HMllYllbCbl TOKB, KOTOpbre, CKl18llblBB51Cb CO BTOpOA llOJlOBUHOA JlHHeAHOro TOKB, npOH3BO

U!IT 38TIHCb 'J' B COOTBeTCTBY!OIUHII pa3p!1Uo fTpH UOUB'le cnenyiOIUell KOMBHUbl 38UHCH Te-

nepb y>Ke HB BbiXO!le BTOpbiX p83pSUlOB Cl.f9Tl.JHKOB llOHBHTCH HMnyn b Cbl Cl.fHTbiB8H H H, KOTQ-

pbre nocne ycnneHHH 3MHTTepHbiMH fiOBTOpKTeJ1!1MH 3fT H yCKJ1HTenRMH MOIUHOC TH M npo

H3BOU!IT BbiO OpKy cnenyromero KOOpUHHBTHOro Tp8HCQJOpM8TOp8 H T.n. 

CneayeT oTMeTHTb, 'ITO ecnH 3Y HMeeT cpasHHT e nbHO He60J1blliY.O eMKOCTb ( nopHnKa 

HeCKOIIbKBX ll9C51TKOB l.fHCen) 1 TO 381.f8C TylO 0 Tll8.ll89T He06XO.llHMOCTb K8K B nonOllHHTellb-

HblX Cep.Ue'l:JHHK8X B l.fHCnOBbiX nHHeAKBX, TBK H B nOp83pH,Il,HbiX yCHJlHTeJTHX 38ll.HCH HYl1511 

l.fTO 3 Ha'l:f.HT ellbHO ynpomaeT cxeMy ynpasneHHSI naMHThiO. McnonHeHHe KOMBH.Ubi C '-tHT LIBa-

HHH OTJ1 H'l:J8 9TC51 OT 38llHCH 1 Bo-nepBblX , TeM, 'l:JTO npH 3TOM He flO.[llleTCH K0.08 qacna 118 

ycHnaTenH aanucu, H, so-sTopbiX, TeM, l.fT O Ha ycHnHTenH C'l:JHTbiBBHHfl 20 Ycq noaaeTcH 

CTp06BpyiOIUHI\ CHrH8111 KOTOpbtl:i BO BpeMeHH COBn8Jl89T C HMITyJlbC8MH Cl.f HTbi88HHH 1.f.HCJ18. 

C ycnnnTe11ell C'lHTbtB8HH!I KOn 'lncna nocTynaeT Ha BbrxonHoli perncTp 20 Pr. UenH pern

CTpauau B 6y<jlepHbiX 3Y, K8K npasono, OTCyTCTBY!OT. B pe*HMe KOHTpOU!I CXeMa naM!ITH 

:3anyCK8eTCH OT 38U8lOIUero renepaTOp8 3f, KOTOpbiH HMHTHpyeT KOM8HUbl 38UHCb-C'I HTbiB8-

IlHe. B aToM pe*HMe c noMOillb!O TyM6nepos 20 T6 MO>KHO na6paTb ni06ol! 20- pa3p!IUHbiH 

KO!l ..UBOHl.IHoro l.J:Hcna. HMnynhcbr, nocTynaiOmHe c aaaaJOwero reHeparopa, nocne ycHneHIHt 

B ycHJ1HTene Y5 npoxon!IT Te TyM6nepbi, 118 KOTOpblX Ha6paH KOA eAK HHUbl . nocKOJlbKY 

3TOT npOUeCC MO*eT npOHCXOUHTb HenpepblBHO, TO C nOMOillblO 0CUHJ1J10rpa<jla MO>KHO KOH-

TpOnHpOB8Tb npaBHnhHOCTb pa60Tb1 BCeX ueneJ% CX9Mble 

B onHOTBKTHOM pe>KHMe s cxeMe aaaaroruero reHepaTopa npeaycMoTpeHa soaMO*-

HOCTb Bbi,lleJlSITb O,llHHQqHbiA HMITYllbC H H8>K8TH9M KHOITKH npOH380ll.HTb 38ITHCb H Cl.J:HTbiBB

HHe l.fHCelli npH 3 T OM H8 BbiXO.llHOM perHCTpe BH3y8llbHO H861llO.llBeTCH KO,ll Cl.JHT8HHOrO 

l.IHCna. 

B KB'l:feCTBe KOnbueBhiX cqeTl.fHKOB MoryT 6hiTb npHMeneHhi KBK .neyxTaKTHble cxeMbt, 

/10/ 
OllHC8HHbl9 Bbi1119 1 TBK H 6biCTpO.ll9A C TBylOlllH e O.ll.HOT8KTHbl9 KOnhUeBble C'l:J€Tl.JHKH 
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A fS,o 

PKC , 10, 6biCTpOAeHCTByJOIUHA OAHOTBKTHbili KOnbuesoA nenHTenb 'IBCTOTbl, 

Ha pHC. 10 nOK838H8 CX9M8 OAHOT8KTHOrO KOnhUeBoro C1..J.eTYHK8, rne B K81..J.9CTBe 

::>neMeHTB 3BAep>KKH MelKAY H'leliKBMH npHMeHeHO cj>eppHTOBOe KOnbUO C nOAMBrHH'IHBBHHeM 

nocTOHHHbiM TOKOM, CnenyeT nonqepxHyTb, 'ITO a sToii cxeMe ~eppHTosoe KOnhUO c non-

M8rHHYH.B8HH9M BbinOnHSleT pOnb He TOnbKO aneM9HT8 38A9p>KKH 1 HO H H8KODHTeng 3HeprHH 

( nono6HO KOOpAHHBTHOMy TpBHC~OpMaTopy B 3Y THna ' Z ) , CxeMa noaaonHeT nony'IHTb 

CpBBHHTenbHO BbiCOKOe 6biCTpOAeliCTBHe C'leTa nopHAKB 500-600 KrU, .llaHHb!e 06MOTOK: 

, Ill , IV - no 4 DHTKa; II , V - 3 BHTKa; VII - 7 BHTKOB, VIII , IX - 6 BHTKOB 

n3n 0,12; TpBH3 HCT0pbl pa60TBIOT B pe>KHMe HBCbiiUeHHH, TOK KOnneKTOpa B HMnynbCe 

cocTaBnHeT 0,2a, nnHTenbHOCTb - I MKCeK, B C'leT'IRKe npHMeHeHbi cj>eppRTbi TKna 0,16BT 

c paaMepaMH 2 xI ,4 x I MM, 

CxeMa Momnoro ycunHTenH M, nOCbinBJOmero TOK a xoopnHHBTHYJO o6MOTKY Tpanc~op

MBTopa,noKaa ana Ha pHC, II. Ha axon ycunuTenH c SMHTTepHoro noaTopHTenH nocTynaJOT 

HMnynbCbi c aMnnHTynoA 7s H nnuTenbHOCTbJO I MKCeK, KoopAHHBTHhie o6MOTKH Tpanc~op

MaTopa BKnJO'IeHbl HenocpenCTBeHHO B uenb TPBH3HCTOpa n605, Cepne'IHHK TPBHC~OpMaTopa 

cocTOHT H3 10 ~eppHTOBbiX xoneu 0,16 BT c anemHRM AHBMeTpOM 3 MM, .llaHH hie o6Mo

TOK: X= y = Z= 5 = 5 BHTKOB, 0nHCBHHOe Bblllle 3Y npOeKTHpOsanOCb nnH He60nbllJOH MBTpH

Ubl eMKOCTbiO 20 x20 6i!T , .llnH nonyqeHHSI 6onbllleA eMKOCTH 3Y AOCTBTO'IHO ysenH'IHTb 

'IHCnO pa3pRAOB C'leT~HKOB H COOTBeTCTBeHHO ~OpMHpOBaTeneli TOKB, 

BbiBOAbl 

I, B HBCTOS!lllee apeMH wHpOKOe npHMenenae B paanR'IHbiX cacTeMax aBTOMaTHKH 

11 Bbl'IHCnHTenbHOil T<lXHHKH HBXOASIT 6y~epHbie 3BnOMHHBIOIUHe YCTpOliCTBB C nocneAOBaTenb-

HbiM o6pameHHeM. 
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Pac. II. 

2. B xaqecTse anpect 

Bbl9 cqeTt.tHKH H8 OCHOBe C, 

3. Ha OCHOBe CHHTea. 

MOWbiO ~YHKUHA anre6pbl no 

HOrO ycTpOliCTBB He06XOAH' 

neneHHH, a npyroA - ne'leT 

4, npOCTOe, 3KOHOMH< 

HHSI MO>KHO nOCTpOHTb 1 npHJ 

B CO'IeTBHHH C HMnynbCHQ-1 

nOTeHUHBnbHbiH Tparrep, 

I. 10.5!. BaaHneacKHH, 0 c1 

qeCKKX MBlliHH. 8hmycx 

2. M.n. UeTnHH H n.M. ill• 
qeCKHH MeTOA HX CHHTe3 

3, .ll.A. nocnenoa, norll'<eC 



hUO C UOUMarHHqHBaHHeM 

PPHTOsoe KOnhUO C noa

HO H HaKOUHTena SHeprHH 

9 noaaonHeT nonyqHTh 

ru. IlaHHbie o6MoTox: 

• VIII • IX - 6 BHTKOB 

nexTopa s HMnynhce 

hi <jleppHTbl THna 0,168T 

THYIO o6MoTxy TpaHc<jlop

lOBTOpHTenu UOCTynaiOT 

Hhie o6MOTKH TPaHclj>op

•UeqHHK TpaHCij>OpMBTOpa 

3 MM. IlaHHble 06Mo-

• .QnH He60nhUIOI! MaTpH

TBTOqHO ysenuqHTh 

' 9MBX BBTOMBTHKH 

·cTsa c nocneaosaTenb-

!7505 

Puc. II. MowHhill lj>opMuposaTenh xoopaHHaTHoro Toxa. 

2. 8 xaqecTse anpecHbiX ycTpollcTs 6ylj>epHbiX 3Y uenecoo6pa3HO npHMeHHTh KOnhue-

Bhle C"l9T'tlHKH HB OCHOBe C.llBHf'OBbiX pef'HCTpOB . 

3. Ha ocuoae CHHTe3a anpecHoro ycTpollcTsa c nocnenosaTenhHol! Bbi6opxoll c no

MOIDhJO lj>yHKUHli anre6pb! nOrHKH yCTaHOBneHO, qTQ llnH UOCTpOeHHH OUTHManbHOrO aapec

HOrO yCTpOilCTBa He06XOUHM01 qT06h! O.QHH KOnb!le BOll CqeTqHK HMen qeTHb!l! KOSij>lj>HUHeHT 

neneuusr, a .Qpyroll - HeqeTHotll Koactxl>uuHeHT neneuusr. 

4. npocToe, 3KOHOMHqHoe H Ha.Qe}l{HOe yCTp011cTBO C HeqeTHbiM .K03#HUHeHTOM .Qene

HHH MO}l{HO UOCTpOHTh, npHME!H>I>I ABYXTaKTHblll C.QBHrOBblll lj>eppHT-TpaH3HCTOpHblli perHCTp 

a coqeTaaaa c BMnynbcuo-noTeHnuanhHhiMH 3neMeHTBMH 1 TBKHMH, KBK cxeMbi H , HnH u 

nOTeHuuanbHbii! Tpurrep. 
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