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COH03 COBETCKMX COLIMANMCTHHECKMX PECMYBIHK

FOCYAAPCTBEHHbIH KOMUTET CCCP
Mo NEJAM W3O0BPETEHMH M OTKPBHITHH

!P

Ha ocHoBanuu mnoanomouni, mpexocrasiennbix [IpasureasctBom CCCP,

[ocynapcreennbit Komurer CCCP no penam H300peTeHH#t H OTKPbITHI

wa BBULAI HACTOsILLIeE aBTOPCKOE CBHAETEILCTBO Ha uzoOpeTeHue:;
aTop CHeKTpa B OPTOT'OHANBHOM Oasmce

|| Asrop (aBTOpH): CraxoB Anemceit HeTpommw, Jymermuit Biagmvu
| nr:ﬁgﬁ Kozimx Herp Bmmpmmq'n oBC Kk hmo_l’p}
q |

Basmurens: BYHFVIKAE TOMTEXHIMECKAR MHCTATYT

- Saspig Ne 4120653 [Tpuopurer H306peTeHHS 93 moEA 1986T.
3apermcrpuposaHo B ['ocyjapcTBeHHOM peecTpe
usobperenuit CCCP

15 aﬁm 19881,

JleiicTBHe aBTOPCKOrO CBMJAETENLCTBA PaCIpo-
crpansiercsi Ha Bcio Teppuropuio Comwsa CCP.

ITpedcedameas Komumema C_ﬁ% ;—-

HauaasHux omoeaa / ‘LA,

0

MIld Noawaxa. 1979. 3ax. 79-3083.
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(46) 15.08.88, Bon. I 30

(71) BHHHUDKHI NMOMHTEXHHYECKHH HH-
CTUTYT

(72) A.NM.Craxoe, B.A.Jlyxeuxuii,
N.B.Kosnwk # B.I'.BaxoBCcKuH

{53) 681.32(088.8)

(56) AsTopckoe ceBuperenecTBo CCCP
® 1116485, xn. G 06 F 15/332, 1984,
ApTopckoe cBHgeTenscTBO CCCP
® 1124326, xn. G 06 F 15/332, 1984,

(54) AHAITM3ATOP CIEKTPA B OPTOIOHAIDL-
HOM BAS3UCE

(57) HsoBpeTeHHe OTHOCHTCHA K aBTOMa— .
THKE H BRUHCIHTENBRHOH TeXHHKe H MOXeT

OBITB HCITONB30BAHO B CHCTeMax nmepepa=

yi M obpaforki HHbOpMauHH, MPpH IO=
CTPOEHHH AHANH3ATODOB H
curdanoe, lenks H306peTeHHdA — NOoBHOE=
Hue OricTpogeficTBHA, [locTaBneHHas Ueflb
nocTUraeTcd 3a cueT Toro, 4UTO B coc=
TAaB aHAIWU3AaTOpa BXOOAT T'eHeparTop Tak-=
TOBBIX HMIVIbCOB 1, cuyeTyHku 2, 3,
nempbpatTopk 4, 5, aHamoro-uudpoBOH
npeobpasosaTens 6, KoMmMyrarop 7/, pe-
ructp 8, komMyratop 9, 60K snemeH-
tos HE 10, 6nox smementoB M 11, cym—
marop 12, perumctrp 13, xkommytaTop 14,
cymmaTtop 15, snementn WIH 16, 17, 18,
norwuyeckuit Bnox 19, uudbopMalHOHHLIHA
sxon 20 amanusaropa, BeiBox 21 ananu-
3aTopa, JOorHd4eckuil OG/IOK COOEpXRHT s5e~
menT W 22, snemenrwm HIH 23, 24, 28,
anemedTs U 25, 26, 27, 29, 30, 2 Hun,
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H3oBpeTeHHe OTHOCHTCA K aBTOMATH—
K& H BbBIYHCIHTEeNBHOH TeXHHKe H MOKeT
OEITE HCMONB3OBAHO B CHCTEMax nepejga—
Y H oOpaloTkH HHbOpMaAUMH, & TakKkxe
NPpH MOCTPOEHUH AHANHIATOPOR H CHHTEe—
3aTOPOB CHI'HANOE, '

llens u3aobpereHusa = noBbmeHHe Obi—
CTPOOEHCTBHA VyCTpolicTBRa,.

Ha ¢ur.1 mokasaHa cTpyKTypHas cxe—qq
Ma npepmaraeMoro VCTpOHCTBA; Ha
dHur.2 = Bnox-cxema anroputTMa paboTu
'YCTPOHCTRBA INPH BRMHCIEHHM S5—-TOoueuyHOro
OAHCKpDeTHOro npeobpasoBaHHA B OpTOro—
HansHoM « ~Gasuce,

[upporoii ananusarop cnexrtpa B op-
TOroHansHoM Gaamce (dur.1) cogepmur
resepatop | TaxKTOBBIX HMOYILCOB, CcueT—
uik 2 (uacrors), cueTuHk 3 pasMepHoc—
TH npeobpasoBanua, gemudpartopsl. 4 u 5, 9g
‘a”anoro~umubposoii npeobpasosarens (AL
6, xommyTaTop 7, perderp 8, xomMyTa-
Top 9, Gmox 10 snemenrom HE, 6Gmox 11
snemMenToB H, cymmarTop 12, perumcrp 13,
KoMMyTaTtop 14, cymaaTop 15, smeMeHTH:
WiH 16-18, moruueckuii 6nox 19, uudbop-
MAI(HO HHBII EKGﬂ 20 ycrpoiicTBa, BBIXON
21 vyerpoiicrra,

Jlorpueckuii 610Kk ob6pasvT 3NeMeHT
H 22, snementsi HIH 23 u 24, smeMmenTH
H 25-27, snement WIH 28, snemenrtnt M
29 n 30, Ha ¢ur.1 oBosHauveHw Takxe
Bexomet 31-36 noruveckoro Bmoxka B BXO-
asl 37=41 nmormyeckoro 6Gnoxa.,

Ananmusarop cnekrpa peanmMsyeTr npe-—
obpasoBaHue pasmepHocTH N B oproro=-
HanLHQH.i-ﬁaSHEE, Oiaa Koroporo j—i#
oTcueT 1-# GasHcHO nncnenoBaTenb—
HOCTH ONpefelstercs Kak
g~V o ha ]=
E;‘dj-ji £
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OCHOBAHHE CHCTEeMs]
CUHMCNEeHHA, IT0pOoRIan—
mee KOom sonoToi mnpo=-
nopuMH M obnapawiee
cpoficTBOM o '= o 11
+d1'.’-= mr'l"“ﬁr ,
KoshdHIHEeHT HOpMH-
pPOBKH,
o, i¢<N
Ei %1 -4 :
o -Vd, i = N

Koppenamuonusle H cHeKTpanbHee
CBOficTBa d ~BasmMca AHANOTHYHB CBOH=
CTBaM H3BECTHOI'O OpPTOroOHaAnNRHOI'o Ha—
3Mca, GasHCHBEE MOCNEeSOBATENBHOCTH KO-
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TOPOrQ ONpefleNsiioTCA uyepes uyHena Ou-
GoHayuy,

Peanusaumas npeolGpaszosBaHua B o -6a-
3HCe Ha YCTPOHCTBEe, (VHKUHOHMDVIEM
B KOAe 30M0TOH NpONopuUHH, [NO3IBONAET

3dMEHHTE YMHOKEHHE Ha CcTeneHk yYyHola

{ onepaumeld casura. Kpome TOro, pea-
NH3auMA GeICTPOro anropurMa npeotpaso=—
BAHHA TO3BONAeT H36exaTh yYMHORKEHMA Ha
CTeNneHb 4YHCHA of BHCOKOro NMOpAgkKa, HTO
CHHMaeT OrpaHHUYeHHA HA PasSMepHOCTH
npeobpasoBaHHA, CBA34HHbE C paspAm-
HOCTEHI0 NMPEeNCTaBIIeHHsT 3JIeMEeHTOB MaTpH=
bl mpeobpazoBaHuA, -
ANTopHTM paboTel YCTpOHCTBA pac=
CMOTPEH Ha npuMepe npeobfpazoBaHHSA
pasmeprocTsio N = 5, C yuerom (1) u
(2) cTpokM MaTPHUBI NPAMOLO npeoﬁpa-
F0BAHHA HMEnT BHI
Ly(§) =™"(¥d =1 0 0 0)
-1 0 0)
13(3) =d" (W o2 4= 1 =1 ()
14(3) =d7 (Voo 3. g2 ™' 1 =1)
1p(3) =d™ VI (W g3 g-2 47" 1) |
Ha rpade 5-royeumnoro 6micTporo npe-.
obpazosauuna (bur.?) Touxamu oBo3ama-
YeHH CYMMATOPhl, YHCNA Hal CTpelnKaMu
O3HaYawT YMHOKeHHE Ha 3TH BeJTHYHHL,
Xi(t), Yf(t} ~ COOTBETCTBEHHO BXOH~
Hele H BEIXOOHEE OTCUeTH npeobpasoBa=
1,5) . Berumcnenne BHIXOGHBIX
OTCHETOB HMeeT pPEeKYDPPeHTHeE XapakTep
H onpenensgeTcAa napoH npeofipasoBaHHb

oy

Y (E) = (Si(E) = Xy (E)) o7
Si41 (€) = Si()o™ + X5, (1)
S.(t) =X, (£) Vo, i = {,N~1;

Tu(t) = Syu(t)- Vo o,

Copepmxumoe cyvmMaTopa 15 momaercs
Ha Bexom 20 YCTPOHCTBA CO CHABHIOM Ha
ONHH DaspAA BNPaBO, T.e. YMHOKXEHHOE -
Ha o .. C noMombio KoMMyTaTopa 14 X
BTOpPOMY BXOOY cyMqaTopa 12 nogkmoua-—
eTcs BhXon peructpa 13 (6es casura)

NpH BLMHCIeHHH nepeoro Y, (t) u N-ro.

Y {t] CHeKTpanbHeX Kﬂ3¢¢HuHEHTDB HITH

EHHGH pervcTpa 13 (caBHHYTHET Ha omuH
PaspAf BOPABO) TNPH BBMUHCIEHHH OCTANB-
HbIX CHeKTPanbHeIX Koadduuuentos Y, (t)
(1 =-2,N~1). Tlpx sTom Ha ynpasnﬂm-,
mHH BXOf XomMyTaTopa 14 ¢ meixoga sae-
MeHTa HIIH 18 nmoervnaer coorsercrTeen—
HO YPOBEHDL JNOTHUYECKOH -eMUHMLUL MHIH
YPOBEHb JIOTHUeCKOoro Hyna. KoMMyTaTop
9 xoga TPOM3BOAHMT CHABHT BbIXO[lA PEru-—
CTpa 3, HocTYMamuero Ha BXOM CyMMa-—
TODA 12, Ha 0,3 wnp 7 pasapauoe
BIDABO NIPH YMHOKEHHH Ha Ko3bhbHIIHEHT
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R MEPEOTO BXOOHOTO OTCYeTs X,(t) w
N~# npoMexyToOYHOM cymel, C nmoMombio
KoMMyTaTopa 7 X BXOOY permcrpa 8 nog-
KmouaeTrca Berxon AUIl 6 gnst sadecenus
KOMOB BXOAHBIX OTCYETOB MMM BBIXOI KOM-
MyTaTopa 14 MpH BLNOJMHEHMH YMHOKEHMS
- Ha' Koadduumenr VA .

CueTuux 2 cnyxuT Ona geneuus Tak-
TOBOH YaCTOTH reHeparopa 1 Ha TpH,
Hemudparop 4 mo sHaueHusym CHEeTHEIX BhI—
XOROB CUETYHKa 2 yCTaHaBiMBaeT ypo-
BeHb JIOTHYECKON "efMHHUB Ha OmHOM H3
CBOMX BbXOHOB, IO 'SHAYEHHId KOTOPHIX
noruuyeckHi 6iok 19 BepabaTeBaeT cur-
Hane! Ha Bhixonax 32 u 33 nna ynpaene-
HHA KOMMYTATOpPOM 9, NepermoueHHem
KOMMYTaTOpPa / H 3amHChi0 B PerHCTp 8,
a ¢ pbxopa 31 - zamuceio B perucTp 13.
JTH yhOpaBnAwmHe CHIHAIH CTPOBHD VIOTCH 20
B JIOTHYECKOM GIIOoKe BRIXOIAaMH nemibpa—
‘Topa 5, Ha KOTOPHIX YPOBEHL JIOIHYecCKoil
COHHHLE MOABNAETCA NPH [OCTYIUIEHHH
COOTBETCTBEHHO MEepBOro Hi(t} H noc-
~Tennero X, (t) orcueroB BxOmHOTO BeK=- 25
Topa mpeobGpasoBaTenfa, T.e. Korga mnpo=-
H3BOOHTCA YMHOKEHHe Ha KoshdHUHeHT
Vo, Mo COHHHYHAM 3HAYEeHHAM Bxomom 40 .
H 41 nmoruueckuit Gnox 19 BHIXOOOM 35
3aKpeBaeTr 6ao0k 11 smeMmenrtom H, Tax
KaK TIPH BRUHCIEHHMH CHEKTDalbHbIX Ko3g=—
tunmentor Y (t) u Y, (t) Heo6XoaHMo
. HCKITIOYHTS . ONepalun BhIYHT aHMHA .

YpoBeHBs normvueckoir EOHHHIE! Ha Bhi-
Xonax pemudpaTtopa & NOABIAETCH NpH
SHAYEHHAX BbIXOOA CYETYHMKA 2, paBHEIX
CooTBercTBeHHO 1, 2 u 3, . |

Mo emMHHYHLIM SHAYEHHAM NEPBLIX Bhi~
 XONOB memubpaTopos 4 u 5 noruueckwuii
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Griok 19 mexomom 314 cOpaceBaeTr B HYNB 40

perucTp 13 nepen yMHOReHMeM BXOOQHOTI'D
orcuera X,(t) Ha Kosbduumenr Yy

Cueruynr 3 NPOH3BOOHT CYET Mo Mo=- °
ovnwe N. :

' TakuM o6pasoM, NpH cuMTHBaHEK e
Berxona Allll 6 xoma mepsoro OTCYeTa
X (t) Bxonmoro BeKTopa i?t) B PErHCTp
8 npomucxogur CYMMHDOBaHHE €ero ¢ Hy-
J1éM Ha cymMaTtope 12. 3aTewm MpH nmo- ,
CTYIIeHHH BTOPOIro TakToOBOrO HMINYNbCAa 50
- € reHepartopa 1 NPOHCXOOHUT 3aNHCE CYM-
Ml B péructp 13, Iepenick ee B pe-
ricrp 8, cnoxenme COBHHYTOT'O Ha TpH
PaspAna BNPABC COHEDRHMOTO PerucTpa
8 M copepxuMoro permcTpa 13 ua CyMMa—
Tope 12, T.e, BoMHCIeHNe cymmpl X, (t) +
+ Xo(t)-oL"3, Ilpnm HOCTYNNEHHH TpeThe-—
FO TaKTOBOTO HMIIYABCA C TeHepaTopa i
JIPOHCXOOHT 33aNMHCE 3TOH CYMMBI B pe~-

1

45

a5

qecxnﬁ

. THCTP 13 n cloxeHHe ee CO CABHHYTHIM

Ha CeMb paspaAllOB COOEPRHMLIM perHeTpa
8, T.e. BbuHCIReTCH CyMMa (X,(t) +
+ X,(e) o-2) + X, (t) ™7, uwro coor~
BeTCTBYeT yMmHomenwo X ,(t) Ha xosbdu-
LHEeHT ﬂf. [lpu nocrymnmeunu HETBEDTOIrOQ
TAKTOBOT'O HMMNYJIBCA 3HAYEHHE X, ¥
JaNnHCbHBaeTCA B peructp 13, Onsompe-~
MEHHO MoCTynammui ¢ BeXOna CUe TUHKA
2 HMIIYIIBC H3MeHseT COCTOAHHE CYyeT-—
YHKa 3, NPOMCXOOHT 3amuch B PEerHcTp
8 Koma BXomHOro oTcueTa X,(t) . Hyne-
BOH YPOBeHN®L CHIrHama Ha BEHIXOOe memxHd—
paropa > wepesz snmemeHT WIH 18 TIOSKITIo—
H4eT K BuXOOY KoMMyTaTopa 15 COBHHY =
TO€ Ha OOMH paspsm BNpaso COOepEHMOR
perucTpa 13, [0 HYNEBBIM SHAYUEHHSM Bbi-
XOnoB newndpaTopa 5 noruveckuii 6mok
19 Brxomom 135 OTKPBBAET Gnok 11 ane-
MeHTOB H, W Ha Bxon cymMMaTopa 15 noc-
Tynaer obpaTHmil Kop BXOOHOTO OTCuYeTa
X,(t). Ha BbxOme 21 cymMatopa 15 no-
ABNMASTCA 3IHAYEHHE NEepBEOro BBRIXOOHOTO
orcuera Y, (t) = (X (t) Va = X (et 77,
4 Ha BHIXOLE cymMMaTopa 12 - 3HayeHHe
TPOMERYTOUHOM ‘cymmsr Sy (t) = X (&) +
+ X (0)- V- o', o nosenenus citemyio—
MEro. TAKTOBOTO HMIOYIIBCA HAa BTODPOM Bhi-
Xone cueTyHKa 2 cocToSHMe YCTpoHtTRa
He H3MeHseTCH, I |

[locrie sanmen xona BXOINHOI'O OTCYHEeTa
X3(t) B peruerTp 8 ua BiXonle 21 cymmMa~
Topa 15 nosensercs 3HAYE HHEe BTOPOTO
BEIXOOHOrO OTcuera Y,(t) = (S.(t) -
= X3(t))d™", a ma mexope cyMMaTopa
12 - 3anavenue TPeTBEEH NpOMEXYTOYHOLN
cymmpr S,(t) = Sa(t) o™ + X4(t). TMoc-
e peraHcnenus (N-1)-ro mexomuoro oT=
cueta Y y,(t) = (g n-i(t) =~ Xule)) o=t
HaYHHAETCA VMHOXKeHHEe NMpoMeXYTOUHON
cymml Sy g (t) Ha Kosddumment 1y . IIpu
PTOM NO:eQUHHYHOMY ‘CHTHany Ha BbIXOne
newndbpartopa 5 noruueckuit Grox 19 Ha
BbXone 32 mmpalaTbipaeT YIIpaBIIALMHe

 CHI'Hamnbl ONA 3anHCH CHBHHYTOMN poMexy=
TOYHOH CYMMEB] Sy(t)-of" B

perucTp 8

H COBHIa ero ComepxuMoro Ha Tpu pas-
PADa BnpaBo B KoMMyTaTOpe 9, 3artem

Mo eNHHHYHBIM 3IHAYE HHAM BEIXOOa menmd=.
PaTopa 5 W Bexopna nemudpatropa. 4 norp—
Grnok 19 egunmuERmM CHI'HANOM cC
BbOAa 36 mopkmouaer i BHXOAY KOMMy=—
TaTopa 14 Brixon Pervcrpa 13 gna no-.
MYyYeHMA B cyMmaTope 12 cymumi (5 ,(€))x
X d7TH (S () o3 + Sy(t)). To cneny-
WIEMY TaKTOROMY CHTHany C BeXOOa re=—
HepaTopa 1 npoHcXooMT 3amuek Komoa
BXOoOHOro orcuera X,(t+1) s perHcTp 8,
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cuMThHBaHMe BhXomHoro otcueTa Y (t)
= fSH(t]~ﬂff}d‘* ¢ Beixopa 21 ycrpoH—

cTBa, HauHHaeTcA BHMHCIIEHHE OTCHETOB
BEIXOQHOT'O BeKTOpa Y(t+1) aHanoruuHo 5
ONHCAHHOMY ANTrOpHTMY BbMHCIIEHHA BhI~
XOogHOro BeKTOpa Y(t).

bopmMyna nsobGperTeHrnHH

' ' 10

‘AHanusaTop CHeKTpa B OPTOrOHATIBHOM
Bazuce, comepxamuii 6nox snemenroB HE,
bnok sneMeHTOB H, aHanoro-uudpoBoH

npeobpa3zoBaTenb, Hnmupuaunauﬂmﬁ BXOO
KoToporo sBiAeTcA HHOOpMAUHOHHBM BXO0— 15
JOoM aHanuaaTopa, NepBREH H BTOpPOH pe-
FHCTPL, TNepBbH H BTOPOH CYyMMaTOPBbl,
reHepaTOp TAKTOBBIX MMIYIIBCOB, BHIXOL
KOTOpOro MopkfInyeH K CUETHOMY BXOAY
[leppOTC CcuYeTYHKa, a BXOA NepeHoca
BTOPOro CYMMarTcopa sBIseTcA BXopoM No=
rHYecKo# emMHMIB! aHanusaropa, © T =
nmUMuUawmuyicsda TeMmM, 4YTo, C Le<
nBbW TIOBbUeHHs GhcTpofedcTBHA, B HEro
‘BBeNeHsl MepBblii, BTOPOH H TpeTHit KoM~
MYyTAaTODbl, MMepBbH H BTOPOH pmeuHdparo—
phi, BTOPOH CUeTYHK, WeCTDb 351eMeHTOB
WIH, naTe sneMeHTOB H; 37EMERT HE,
BBIXOM KOTOpDOro TMOGKIKYEH K MNepBoMy
Bxony Gioka 3NeMEHTOB H, BbXOA KOTO™
pOTO MOAKNWYEH K NepBOMYy BX0OYy BTOPO™
ro cyMMaTopa, BHIXOO KOTOPOro ABIAET—
CH BHIXOOOM aHalM3aTopa, BHXOH NEepeHo—
ca nepBoro CYeTYHKa MOAKINUYeH K C4eT—
_HOMY BXORQY BTOpQro CHeTUHKa, MmepBbiM,
BXOOAaM NEepBOro H BTOPOro 3JIeMEHTOEB
"WIH ¥ TaxkTOBOMY BXOAY anamnoro-uudpo=-
goro npeobfpasoBaTend, BHXOL KOTOpOro
NoOoKmoded K nepBoMy HHPOPMALHOHHOMY
BXOAY MepBOro KOMMyTaTOpa, BBIXOL KO~
TOpOTro nnnEHMHEH K HHDOPMAHHOHHOMY
BXOOV MepBOro perdcrpa, BLIXOH KOTOpO=

20

25

30

35

40

ro nogkideH K sxony OrnoKa sneMeHToBR

HE u uadopMauMOHHOMY BXOOY BTOPOro
KOMMYTaTopa, BLIXOA KOTOPOro MNORKIKHYEH
K NepBoMy BXOLOY TepBOro cyMMaTopa,
BEHIXOl] KOTOPOI'0 NMOOKIMKYEH K HHbOpMaLH— .
OHHOMY BXOOy BTODOI'O pPerucTpa, BHXON
KOTOPOTC TMONKIOUeH K BTODOMY BXORY

" BTOporo cyMMaropa.H HHOOPMAUHOHHOMY
BXOAY TPeThero KOMMyTaTopa, BHXOO KO=
TOpPOTO MOAKIIOYEeH K BTOPOMY BXOOy mnep~
BOro cyMMaTopa H BTOPOMY HHPOPMaLHOH=

45

50

HOMY BXOMY MepBOTO KOMMyTaTOopda, WHT °
bopMalHOHHBET BEIXON TNMEPBOTrO cUeTUHKa
nogKAwyeH K BXoAy HepBoro nemippaTo-
pa, MepBeli BHXOA KOTOPOTO NoKNYeH

K nepBOMY yhpaBiswmeMy BXogy BTODPO™
ro xoMMyTaTOpa, BTOPOH BHIXOO MEPBOTO
nemudpaTopa NOAKIMWYEH K MepBLiM BXOZAaM
nepeOrc H BTOPOTO aneMeHTOBR H, Tpe=
ruii BeIXOO NepBoro pemidpaTopa NOLKIIN™
weH K NEpBOMY BXOAY TPeTheroc 3feMen=
ta W, BbXON. KOTOPOr'o HOAKIWYEH K BTO™
poMy yOpapisiuieMy BXOOY BTOPOTO KoM=
MyTaTOpa H NepBoMy BXOAY TPeThEro
snemenTa M, BeXOX KOTOPOTO MOAKIIH™
yeH K NepBsM BXOjaM 4YeTBEpPTOro H NH™
roro sneMeHToB H, Bbixogsl KOTOPHIX MOA™
Kyl eHsl COOTBETCTBEHHO K INEPBOMY
BXOOY 4YeTBepToro.3jieMeHTa HIH 1 BTO™
poOMy BXOAY BTOPOI'C 3JIeMeHTa WIH, BbI=
xon KoTopor'o MOAKNKWYEeH K BXOOY paspe~

- meHHnA CUHTHRBaHHA ‘ETUDDT‘D perdcrpa,

HH@anauﬂnHHmﬁ BRIXOO BTODPOI'o CUeTHH=

Ka nmoOKlYeH K BXOOY BTOPOTO nemn¢pa—

Tupa, nepamﬂ BEIXOH, KOTOPOTo TOOKIHOYEH
K BTOpOMY BXOAY yeTBEpTOr'o snemMeHTa

WM, sropoMy BXOAY nepBoro. anemenra H,

MepBOMY BXOOY NATOrC 3JIeMEHTA WM u
MepBEOMY BXORY mMecTOoro 3J/IeMeHTa Ui,
BHXOL KOTOPOTrO MONKIWYeH K BXoAYy 3ne=
menta HE, BTOpOH BHLXOA BTOPOTO oenmp-
paropa HOOKIwYEeH K BTOpOMYy BXOAY. mec=
roro snemeHra WIH, BTOpOMy BXOAY HeT=
BepToro 3jeMeHTa H 1 BTOPOMY BXOOYy
natoro anemenTa HIH, BbXOZ KOTOPOTO
NoAKIKMEeH K BTOpPbM BXofaM BTOPOro H
TpeThero 3J1eMeHTOB H, BHXOm BTOPOTO
afieMeHTa U momkmw4eH K BTODOMY BXORY
TpeThero. 3NEMeHTa HIH, TperbeMy ymn=
paBjAwmeMy BXOAY BTOPOro KOMMyTAaTopa,
ynpasnfomeMy Bxoay MepBoro KOMMYTAa™=
rTopa.H BTOPOMY BXORY IIEPBOTO 3MeMeH—
ra WM, BbXOA XOTOPOro NOGKINHYEH K
yCTAHOBOYHOMY BXoAy NepBoro pPerducTpa,
BRIXOO [epBOro sjeMeHTa H mogknwueH K
TaKTOBOMY BXOAY BTOpOrc perdcrpa, Bb™
xon 6rmoxa anemexTos HE mopkmwoueH K N
BTOpOMY BXony Oyioka 3JIEMEHTOB H, BB~
xon TreHepaTopa TaKTOBLIX HMIYIBCOB
[MOKKMYeH K BTOPOMY BXoAY NATOTO are=
MeHTa M, a BeIXOQ UYETBeEpTOTO 3JIeMEeHTa
WY nopxiyed X yhOpasifAwmeMy BXOAOY
TpeThEero 'KoOMMyTaTopa.
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