M3IBECTHUI
TOMCKOT0 OPIAEHA OKTSBPbCKOI PEBOJIIOLIMIT W OPIEHA
TPYIOBOIrO KPACHOIO 3HAMEHHM INOJHUTEXHHUYECKOI'O
HHCTHTYTA um. C. M. KHPOBA

Tom 269 1976

’
NPOEKTUPOBAHHUE YHUPHUHUPOBAHHOTO HABOPA BJOKOB
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BBIYACJIUTEJIbHBIX YCTPOUCTB
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(TTpencrapieHa HayyHO-TeXHHYECKHM CeMHHapoM Kadeapsl aBTOMATH3HPOBAHUBIX CHCTEM
yrpaeJelHss U Ja00opaTOPUH YNPaBJ/ICHHS)

TpaauuHOHHBI NOAXOA K PEUICHHIO 3aXaydH KOMIOHOBKH 3JIEMEHTOB
(GYHKIMOHAMBHBIX CXeM BBIYHCAHTEIbHBIX YCTPOHCTB B GJIOKH, KOTAA OCHOB-
HBIM KPHTEpPHEM KayecTBa SBJAAETCH MHHHMYM CyMMapHOrO 4HCJa Mex-
6JI0YHBIX CBSI3€M, 3a4YacTyIO SBJASETCS HEeIOCTAaTOUHBIM, TaK KakK HCIO0Jab30-
BaHHe HAHHOTO KpHTepHsl NpH pa3paboTKe CJAOKHOTO BBHIYHCAHTEIbLHOIO
ycTpoiictBa JHG0 CEPHH YCTPOHCTB NPHBOAHT K NOSBJACHHIO OOJbLIOTO YHC-
Ja BujaoB O/oKoB. [IpHuMHa Kpoercs B TOM, YTO HHKEHEP-KOHCTPYKTOD, pe-
1asi 3aJa4y KOMIIOHOBKH, He B COCTOSIHHH yuecTb Bce MHoroo6pasue tpeGo-
BAHUH, NpeIbABJASEeMbIX K PEIICHHIO JAAHHOH 3allaud, U OXHOBPEMEHHO IpO-
BECTH aHAJH3 NPHMEHAMOCTH VXK€ HMEIOIIHXCS BHIOB OJIOKOB, YHCJIO
KOTOPHIX HEMpepPLIBHO pacTeT B XOAe NPOEKTHPOBaHHs. DBICTPEIA pocT uncaa
BHAOB OJIOKOB 3aTaruBaeT # 6e3 Toro GoJblIHe CPOKH Da3pabOTKH YCT-
poficTB, MOBHIIIAET CTOMMOCTb YCTPOHCTBA Ha CTAaAHH NDPOEKTHPOBAHHS H B
ocoGeHHOCTH mnpu ero npoussoncrse. CieloBaTebHO, BONPOCH YHH(pHKa-
MK GJOKOB NMPH [POEKTHPOBAHHH BLIYHCJHTEIbHBIX YCTPOHCTB IpHOGpera-
10T HCKJIIOUHTEJIbHO BaXKHOE 3HaueHHe.

Hcnosb3oBanne THHOBHIX JHO0 yKe HMEIOIUHMXCA K MOMEHTY NPOEKTH-
poBaHHA BUAOB GJIOKOB HE TOJIbKO MO3BOJSET CYHIeCTBEHHO COKPATUTh CpO-
KH TIPOEKTHPOBAHHS H YJAYYUIHTb YKOHOMHUECKHE II0Ka3aTeiH YCTPOHCTBA,
HO M 3HAYHTEJbHO YJYUYLIHTb €ro TeXHHyecKHe nokasartead. K HUM B nep-
BYIO Ouepelb MOMHO OTHECTH HaLeXHOCTb, KOHTPOJIHPYEMOCTb, COKpatle-
nue paamepor 3Ulla u pan apyrux. ;

Bonpocam yHudukauum O/J0KOB HPH TPOEKTHPOBAHMH BBIYHCJIHTE]b-
HBIX YCTPOHCTB IO HACTOSAILETO BPEMEHH He YAeJsJ0Ch HOMKHOTO BHUMA-
HHA. YHuQUKALHUS B KOHCTPYKTHBHOM O(hOpMJIEHHH OTpaHHuMBajach BHOGO-
pOM CTaHLAPTHBIX KOHCTPYKUHII GJIOKOB, naHejeil, mxados ¢ yueToM BO3-
MOXKHOCTEH TexHojorud, [Ipd 3TOM, Kak NIpaBUI0, HayuHbll NMOAXOM He HC-
noab3oBascs. IIpo6Gaema yHudpukauum 670KoB No (YyHKUHOHAJLHOMY Ha-
3HAUEHHMIO JaxkKe IPH 3aJaHHLIX OrpaHHYEHHsX Ha NapaMeTphbl 6J10Ka CONPS-
JKeHa CO 3HAYHTE/JbHBIMH TPYJHOCTAMU KaK TEOPETHUECKOTO, TaK H NPAKTH-
4yecKoro xapakrepa. 37ech Gogblioe 3HaYeHHE NMPHOOpPETAloT HCC/AeL0BaHHs
IPHHIHAMHAABPHOH BO3MOXHOCTH YHHOHKAUHH O6JOKOB B YCJOBHSX, KOrAa
3ajaHbl HX pas3Mepsl H HCHOOJb3yeTcsl 3JieMeHTHas 6asa ¢ OnpefieJeHHBIM
ypoBHeM uHTerpauun. Crenyer 3aMeTHTb, YTO € NMEPeXOJOM Ha BOJbIIHE HH-
TerpajbHble cxeMpl lipoGsaeMa YHHQHKaNHH He cHHMaercsi. B stom cayuae
OHa paccMaTpuBaeTcsl ABAXK/Abl: Ha NEPBOM 3Tare NPHUMEHHTEJbHO K GO0Jb-
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UM HHTErpajbHBIM cXeMaM (MOAYyJfM), a H& BTOPOM — IIPHUMEHUTEJbHO K
6/10KaM. -

ITpu uccnenoBaHME BO3MOXKHBIX NyTeH peuleHHs npoGJaeMbl yYHH(pHKA-
Uy GJOKOB MOXKHO BBIAEIHTH JBa OCHOBHBIX HaripaBjeHusi. Ilepsoe 3ak/io-
YaeTcsl B aHaJiu3e COBOKYNHOCTH (YHKUHOHAIBHBIX CXEM BLIYHCIHTENbHBIX
YCTPOKCTB, OTpaXalOIUX XapaKTEPHCTHKH HEKOTOPOro KJaacca yCTPOHCTB, H
NPOEKTHUPOBAHKH YHH(QHIHPOBAHHOTO Hafopa THIIOBLIX OJOKOB, IPHTOLHBIX
IJs peasiH3allMH CXeM JAaHHOro KJjacca. Bropoe 3akjiouaeTcss B aHalH3e
HMEIOIEHCs COBOKYMHOCTH HETHIOBBIX GJIOKOB C LEJAbIO ONPENe/NeHHs] BO3-
MOXKHOCTH WX HCNOJbL30BAHHS 5 peaju3auun cxeMmbl. Takod MOAXOX HC-
NOJIb3YeTCsl B YCJOBHSIX, KOrja HeT Hafopa THIOBBIX GJOKOB JUOO HMeeT
MeCTO HH3Kasi MPUMEHHMOCTbL TaKuX OJIOKOB IIpH peasH3alld KOHKPETHOH
cxeMbl. Takum o6pasoM, o6a nORXOAa NOMOJHSIIOT NPYT Apyra H JAAsl JO-
CTHXKeHHst 6oJjiee BLICOKOFO YPOBHS YHHU(HUKALUH [OJIKHBI HCIOJb30BATHCSA
coBMecTHO. B Hacrosieir paGore paccMaTpHBAIOTCS BOIPOCH, CBA3AHHBIE €
IPOeKTHPOBAHHEM yHHPHUHpPOBaHHOTO HaGopa GJOKOB.

Bonpoce npoexrupoBanusi yuubuuHposanuoro naéopa 6;aokos (YHB)
MOTYT paccMaTpUBaTLCs B JABYX aCNeKTaX, KOTOPBIE BBITEKAIOT H3 HaJHUHs
KOHKPETHHIX OrpaHMyYeHHH HAa KOHCTPYKTHBHble mapaMerpel 0/10KoB. B yc-
JOBHUSIX, KOTJa Mapamerpnl 0JIOKa 3aJaHbl JKECTKO, YPOBEHb YHHPHKANHU
B OCHOBHOM 3aBHCHT OT METOJOB M aJTrOPHTMOB, UCIIONb3YEMbIX IIPH MPOEK-
tupoBanun YHB. Ilpu aToM umeercst B Buay, uTo BHIGOP TAKHX NapaMeTpoB
ocymecTtpiasiercss 6e3 yuera TpeGoBaHHI, BHIIABHraeMBIX YHHbHKauuel. Bos-
MOXKHa H Jipyrasi MocTaHOBKa 3alauH, KOrija 3afaHbl 3HAUeHHS BepXHEH H
HHXKHEH TpaHHlU H3MeHeHHS [apaMeTpoB OGJoka. DTH 3HAYEHHS] BHIGHpa-
I0TCA € YYETOM BO3MOIKHOCTEH TeXHOJOTUH, HANEXKHOCTH, YAO6CTBA MOHTA-
XKa u apyrux dakropos. B stoM ciyuae npu npoekrtnposanun YHB umeer-
€A BO3MOXKHOCTb BapbHPOBaTbh NapaMerpaMu GJoKa B 3aJaHHOM IHamasoHe
H, COM3Mepsisi SKOHOMHUECKHEe IOKa3aTeJd YHUDHKANUH C HKOHOMHUECKMMH
N0Ka3aTeNsIMH ADPYrux (PakTOpOB, HAXOAHTb ONTHMAJAbLHOE pelleHHE,

B Hacrosmeil paGore 3amaua npoekrpoBanusi YHB paccmarpupaercs
IIpH XKECTKO 3alaHHBIX napaMerpax 6saoka. OZHaKO 3TO He 0O3HAuaeT, yTo
Iy pelleHHs INAHHOH 3aJaydM BO BTOPOil HOCTaHOBKe notpeGyercs paspa-
6aThiBaTh NMPHHIHIHAIbHO HOBble METOMBI, TaK Kak IpoekTuposanne YHB
npu GUKCHPOBAHHHBLIX 3HAUEHHSX [APaMeTPOB GJOKA H3 3afaHHOrO AHarna-
30Ha HHYeM HH OTJHYaeTCs OT pPeHICHUsA 3afaud B NEPBOH IIOCTAHOBKE.
Honomuutenbo norpebyercsi JHIb PaspaboTaTh METOAHKY OLEHKH BapH-.
antos YHD, moayueHHBIX AJS pasnHuHbiX (GUKCHPOBAMLIX 3HAUEHHI Tapa-
MeTpoB G/MOKa M BHIGOpA Cpelli HHX ONTHMAJbHOrO BapuanTta. OXHHM H3
OCHOBHHIX TpeGOBaHMiH, KOTOPHIM JOJKEH YHOBAeTBOPSITh, YHD, saBaserca
BBICOKAsi MPUMEHHMOCTb OJOKOB Hafopa NpH peann3alldd CXeM BLIYHCIH-
TeJIbHBIX YCTPOHCTB 3afaHHOro knaacca. Knace GpyHKUHOHAJBHBIX CX€M OT-
pelensieTcst CepHed JIOTHUECKHX 3J€MEHTOB, Ha KOTOPbIX pa3paloTaHnl cXe-,
MBI, OGILHOCTBI0 NMPHHUMIIOB OPraHH3alHuH M (PYHKIHOHAJLHOTO Ha3HAYeHHS
BBIYHC/IHTEJIBHBIX YCTPOHCTB, & TaKiKe TEPeYHs THIOBHIX Y3J0B M HX pas-
JAUYHBIX CXEMHBIX peaqusauuii (Moxudukauui), HCMOAb3yeMbIX NPH pas-
paborke cxem.

B TepMHHax MareMaTHUeCKON CTATHCTHKH 3aJaHHBII KJAacC CXeM
npeacTaBiseT co60# reHepasbHYIo COBOKYNHOCTL L, B KOTOPOH YHCJO CXeM
NpeAnojaaraercss BecbMa OousbluuM. K MoMmMeHTYy Hauasa paGoT 1O KOMIO-
HOBKe MOZyJell B G/JIOKH HMeercss KOHKpeTHasi COBOKYIHOCTb CXeM, IIPHHA-
JAeXalmux AanHoMy Kiaccy. Taknm o6pasoM, mMeer MeCTo HEKOTOpas BHI-
Oopka ¢ u3 coBokynnoctu L. ITpu ananuae cxeMm HaHHOI BLIGOPKH TOJy4a-
I0TCS1 BBIOOPOUHBIE XapAKTEPHCTHKH, KOTOPble C HEKOTOPOH BePOSTHOCTBHIO,
3aBHCALICH OT BEJUYHHB! BHIGODKH O, MOXKHO paclpOCTpaHHTh Ha COBOKYN-
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‘goctb L. Ecan BhiGopka Mana, ToO BLIOOpPOYHBIE XapaKTEPHCTUKH He OTpa-
3Kal0T ¢ /[JOCTATOUHOH BEPOATHOCTbIO Aaxe HaubGojee CyLIECTBEHHbIE Xa-
paxrepucTHkH coBokynHoctu L. YHB, IIOCTPOEHHBIH HA OCHOBE XapakKTepH-
CTHK, TNOJYYeHHBIX u3 MaJjiofi BBIOOPKH, JaxKe TpH HaJUYHH BECbMA
3((deKTHBHBIX MeTOJOB OylAer OTpaxaTh XapaKTepHCTHKH TOJIbKO JaHHOMH
BLIGOPKH. [109TOMy NpPHMEHUMOCTh GJIOKOB TaKOTO YHDB nas peannsauuu
CXeM, He NpHHaf/eRalux BeOOpKe, Oyler Hu3ka. B 3TOM Cilydae C IOfB-
JeHHEM HOBBIX cXeM HeOGXOMHMO TpOBOAHTH KoppekTupoBky YHD.

[Ipu npoeKTHPOBAHHH Psa BBIYHCIUTENbHBIX KOMIJIEKCOB Jaubo cepuu
BBIUHCJIUTENBHBIX YCTPOHCTB HMEETCs BO3MOMKHOCTb HOABEPLHYTH AHAMH3Y
[IpefCTaBUTEJAbHYI0 BBIOOPKY CXeM M3 3alaHHOro KJaacca. B xauectBe Ta-
KOl BBIGOPKH, B YAaCTHOCTH, MOTYT ObiTb IMPHHATHL BCE CXEMbl OAHOro BBI-
YHCJAHTENLHOTO KoMIJieKca. Takas BbIGOpKa XapaKTepHa TeM, 4T0 Haunbonee
"[OJIHO OTPakaeT PasHOBHAHOCTH (YHKIHOHAJLHBIX CX€M 3a/JaHHOro Kjacca
M KX KOJHUEeCTBEHHOE COOTHOIIeHHe. Pe3ysibTaToM aHajlh3a BBHIOOPKH CXeM
SIBJISIETCS lepedeHb JIOTHUECKH CB3aHHBIX COBOKYIHOCTEH MOAYyJel ¢ yKasa-
HHEeM UACTOT HX HCIIONb3OBAIHS B aHAJIN3UPYEMbIX CXeMax BEHIOODKH. B 3aBh-
CHMOCTH OT NMapaMeTpoB 0J0Ka B Hero MOXKeT OHTb BKJIIOUEHA OfHA au60
HECKOJIBKO COBOKYMHOCTell Moxmyaeh. IIpu 3ToM npeanosaraercs, 4ro COBO-
KYIIHOCTH BKJIIOUAIOTCS aBTOHOMHO.

YuubuuupoBaHublil Ha60p G0KOB [0JIKEH COAepkKaTb MHHMMAJbHOE
YHCJIO BHIOB GJOKOB H B TO XK@ BPEMsi IDH pPeaiH3alUH OUePelHON CXeMbl
3aJlaHHOrO KJAaCCa UMEeTh MHHHMAJbHYIO H30OBITOUHOCTb. OUeBHIHO, UTO AaH-
uble TPeGOBaHHUS ABMNAIOTCH MPOTHBOPEUMBBIMH. I[09TOMY BO3HHKaET Heo0Xxo-
AMMOCTb B ONpelleleHHH ONTHMAaJbHOTO pasMepa Habopa 610koB. [IpH 3TOM
ROJIKHBI YUHTHIBATHCS KaK TeXHHUECKHE, TaK ¥ SKOHOMHUYECKHE II0Ka3aTesH.
Ilpn dpopmuposannu GI0KOB HaGopa HEOOGXOAMMO TAKKE, 4yTOOH OHH OBLIIH
MAaKCHMaJbHO 3amoJHeHb Monyasamu. Ilpn orpaHHYeHHOM KOJHYECTBE KOH-
TaKTOB pagbeMa KauelTBO 3alOJHEHHs OJOKOB 3aBHCHT OT pasMepoB JOTH-
YeCKH CBS3aHHBIX COBOKYITHOCTeH, U3 KOTOPHIX GOpMHPYIOTCS GJIOKH. C poc-
TOM yHCJa MOLyJell B COBOKYIHOCTSX KauecTBO 3amOJHeHHs GJI0KOB yayd-
maercs. B TO 3Xe BpeMsA COBOKYIIHOCTH MaJjiblX pa3MepoB GyNyT dalle BCTpe-
yaTbesl B CXeMax, MO3TOMY CTpeMJICHHE K MCIOJIb30BaHHIO TOJBKO GOJIbIIHX
COBOKYIMHOCTEH NPHBOAKT K CHHXKEHHIO YDOBHS yHubuKamue. g noctuxe-
HHSI MaKCHMAaJbHO BO3MOXKHOIO YpPOBHSI YHHOMMKAUHH B JaHHOM cJaydae He-
0GXOLHMO YBEJHUHTL YHCIO KOHTAKTOB pasbeMa GJI0KOB.

B COOTBETCTBHU C BBIIIEYKa3aHHBLIMH TPeOOBAHHAMH 3alaya MPOCKTHPO-
paunss YHDB dopMyaupyercst clelyoluM 06pasom. Heo6xoauMo oOCyIIecT-
BHTb CTPYKTYDHHEIH aHa/in3 BLIOOPKH (PYHKUHOHAIBHBIX CXEM BbIUMCIHTE/Ib-
HBIX YCTPOMCTB C L(&/IbIO BEIJIETIEHHS] B HHX YacTO HOBTOPSIOLLUXCS JIOTHYCCKH
CBA3AHHBIX COBOKYIHOCTEH MoAyJefi (MMeHYEMBIX B JaJbHeHIleM THIIOBbIMH
CTPYKTYpPaMH) H pachpefe]uTbh TONYYEHHBIE INepedeHb THIOBBIX CTPYKTYD
10 GJ0KAM B TAKHX KOMOHHAIHAX, KOTOPHIE I103BOJIHIM OBl B NOCHELYIOHIEM
OCYLIeCTB/ATh peaju3annio QYHKIHOHAIBHEIX CXeM 3a[1aHHOrO KJjacca 6.10-
KaMu HaGopa ¢ MEHHMaJbHOH H30BITOYHOCTHIO.

PaspaBoTka H ucciaeloBaHHe METOJIOB NPOCKTHPOBAHHS yHUpHUIHPOBaAH-
HOro Habopa 6/0KOB NPHBOXHT K HEOGXOAMMOCTH peUICHHs psla 3alad, Ko-
TOpble MOryT GBITh OGLEIHHEHDB B CJCAYIOUIHEe OCHOBHBIE IPYNIbL:

) crpykTypHbit aHAAH3 PYHKUHOHANBHBIX CXEM;

2) ¢opmupoBaHue 610KOB yHH(MHIAPOBaAHHOTO Habopa;

3) ompejgesneHHe ONTHMAaJbHOTO pasMepa YHH(GHIMPOBAHHOTO Habopa.

Jlna mpoBefieHHsl CTPYKTYDHOro aHanu3a QYyHKLHOHANbHAf CXeMa HH-
TeprpeTHpyeTcs Hanpas/ieHHeM rpadgom G= (P, U). BepmnHamu p; rpada
G SIBJISIIOTCSI JIOTHUECKHE 3JeMeHTBl cXeMbl iubo OoJiee C/I0KHBIC JJOTHUECKHE
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CTPYKTYDBI, €CJH OHHl cOfep:kaT lieB3auMo3aMenseMble rpynmbl Bxonos [1].
Bce BX0AbI BHYTPH TaKHX TPYIN ABJIAIOTCH B3auMo3laMeHseMblMH. IIpH He-
O0OXOJMMOCTH BBIXOMBI JIOTHUECKOTO 3JeMeHTa TaKxke MOryr OblTb pa3OHTH
Ha TpYIIIbL.

Hyra p,7"p; rpaba XapakTepH3yeT Ha/JIHuHe JIOTHUECKOH CBSI3H (BbI-
XOJ—BXO/A) MEXKAY 3JIeMEHTaMH C NOpsIAKOBLIMH HOMepaM# p; u p;. Bep-
IHHA Irpada p;XapakTepU3yeTcs BHAOM U;, HOMepaMH TPYININ BXOAOB ¢; H
rpynin BeiXoxoB 2;. Kaxpol ayre p; 7' p; U craButcsa B COOTBeTCTBHE PYHK-
LUl CBAI3H ‘

wi=1 (v 25 5 @) (1)

Fpap G= (P, U) ananusupyeMoii cXeMbl 3ajlaeTcsi CIHCKOM cBA3eil
p; 'p; €U c ykazaHueM QYHKIHH CBA3H p;; H MOJycTeneHed Hcxola a(p;),
H 3axola B(p,;), coorercTBywoux Bepuun cBasu. I'padp aG'= (P, U')
THIIOBOH CTPYKTYPHl 3a/aeTcss aHaJOTHYHO.

[Tpu pelresun 3ajay CTPYKTYpPHOTO aHaJH3a paccMaTpHBaercs npobJe-
Ma uaeHTHduKauuu rpados. Ilpn s3Trom Gosee BaxKHOH U GoJjee TPYLHOH SIB-
Jasiercs npobjeMa TOXKAECTBEHHOTO BXOxJAeHHs rpados. MsBectHo, yTo pe-
meHHe MOAOOHBIX 3a/lay CBS3aHO ¢ OOJBIIMM YHCJIOM IepebopoB, KOTOPOE ¢
yBeJTHUEHHEM YHCJA BeplLiHH 7 B rpade pacreT Tak ObICTPO, uTO Haxe IJs
CpPaBHHTE/IbHO HEOOJBIIHX A BHIXOAUT 33 I'DaHHULLI BO3MOXKHOCTEH COBpEMEH-
uelx IBM [2]. HAas paccMaTtpuBaeMbix cxeM rpad G copepXKHT COTHH Bep-
IIMH M TI03TOMY MOJHBIH nepefop HE NpeicTaBiaserTcs BOSMOXKHLIM. Oxnako
psl ocoOGeHHOCTER paccMaTpHBaeMbX rpadoB (YHCIAO AYr CpaBHHMO C YHC-
JIOM BepIIHH; GoJblioe pa3HooOpa3ue BHAOB BEPIIHH H HOMEPOB TpYII, 3Ha-
uYeHHUH TOJYCTENeHeH HCXoa H 3aX0/a BepUIWH) CIOCOOCTBYET COKpalleHHIO
yHcia nepeGOpPOB M NaeT BO3MOMKHOCTb IOCTPOHTb BecbMa 3(deKTHBHbLIE
aJITOPHTMBI pellleHHsl 3a7ay uaeHTH(GHKANUH TpadoB NPH CTPYKTYPHOM aHa-
JH3e CXeM.

CTpyKTYpHEII aHa/au3 HCCAeNYeMOH BBIGOPKHM CXeM OCYUIECTBJASAETCS B
TpH 3Tana. Ha mepBoM 3Tame B cXeMax BBIAEASIOTCH 3aBeJJOMO H3BECTHBIE
Tunosbie cTpyKTyphl (TC) — TunoBble y3ab LH(QPOBBIX YCTPOHCTB B pas-
JHYHBIX MOZM(HKAUUSX.

Ha BTOpoM 3Tame aHaJH3UPYIOTCS JIOTHUCCKH CBSI3aHHBIC 3JIEMEHTHI, HE
BOLIEJIIHE B THIIOBBIE Y3JIBI C LEJNbI0 ONpeleseHHs] XapaKTePHBIX AJs aHa-
JU3HPYEMOH BHLIOOPKH JIOTHYECKH CBsi3aHHBIX COBOKYIHOCTEH MOXyJel, nMe-
HYeMBIX B NOCJAEAYIOLIEM YCTOHUABBIMU COYCTAHHIMH.

Tperuit 3Tan 3ak/iovYaercs B BBIIEJEHHH CPeAH 3J€MEHTOB, He BOLIE-
I'HX B THHOBLIE Y3Jbl, YCTOHYMBBIX COYeTaHHH.

[Tpouece Buimesennsi rpada G'=(P’, U’') (tHmoBoft CTPYKTYpH) B rpa-
de G= (P, U) (pyHKUHOHAJIBHOH CXeMe) COCTOHT B NOCJe10BaTe/]bHOH Npo-
Bepke AyT rpados G’ 1 G 1m0 yCAOBHAM TOXKIECTBEHHOCTH W 3KBHBAJEHTHOTO
nononaHenus. JIse nyru p,;7'pjeU u ,p,, 'p,€ U’ TOXAECTBEHHH, €CJIH COpa-
BeJIHBbl YCJOBHS: ‘

a) p‘ii:pmn;
6) a(p,)<a(), Blpn)<B(p); (2)

B) a(p,)<a(p)), B(p.)<3(p))-

Hyra pi~17Ipk<l  sgBisercs IKBHBANEHTHBIM JONOJHEHHeM K Ayre
pfT1pk, mO OTHOWIEHHIO K COOTBETCTBYIOIIHM AyraMm perimipksl g pkmpk
rpada G’, ec/id BBIOJHAIOTCA CJACAyIOUIHe YCIOBHS:

a) pf=pt! npu pi=pitt,
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6) "pi=p}t mpu ph=phth

_ pk+ k_. pnk-l.
B) pi=p;7' mpu pi=perl; (3)
k_ nk-+1 k— nk+l
) pi=p;Tt mpH py=pgtt
3necs k=1, 2 ..., h — nopsiiKOBbie HOMEpa JyT NOCJA€J0BaTeJbLHOCTH, B

KOTOpOH OHM BHIJe/si0TCS B rpadax G ' u G.

Auaroputm BeiJenenns rpada G’ noctpoen TakuM 00pa3oM, uTO Npel-
paputedabiio B rpade G BblaesasieTcs jyra, yAOBJETBOpAIOLLAs yCA0BHIO (2)
Ui HeKoTOpO# K-# (ucxomuno#) ayru rpada G’. Ilocse 3TOro NpoU3BOJHTCH
nposepKa, cojep:xurt Ju rpad G noiarpad ¢ BblAeJeHHOH LYroH, TOXAeCT-
BeHHBbIH rpady G’. Takas npoBepka NPOH3BOAUTCA MOC/JEAOBATEAbHBIM IPH-
COeIHHEHHEM K HCXOAHOH Ayre ayr rpada G’ ¢ oxHOBpeMEHHHIM IIOHCKOM
/sl KaxaA0H M3 HUX Ayrd B rpade G, ynosiersBopswomei yeaosuam (2), (3).
Ecau rakoil rpad HaxoQuTcs, TO ero Jyru 3anoMuHatorcs, a B rpade G BH-
AeJSETCs BTOpasi Ayra, yAOBJEeTBOPsIOMasT YCJA0BHIO (2) Anst HCXOAHOH AVIH
rpada (', u NIpOH3BOAMTCA BhIIEyKa3aHHAs NpOBepKa Ha HaJHuHe HOArpa-
¢a. Ecan noarpa¢g He BbIAEJsAETCHA, TO IIPOLECC BBILEJCHHA TPOLOJKAETCS
TaK e, KaK H B CJy4ae ero BblJeJeHHS.

Ecnu B npouecce Buiiesnenust ayr rpada G’ B rpade G JOCTHTHYTH NOC-
JeiHell A-fi Ayru He yjaercsd, TO [AeJaeTcs TaK Ha3blBaeMbIH 0OpaTHLIH XOA—
ayra rpada @, BoljaejenHas lia npeiablaylleM Liare, HCK/Jlouaercst H3 pac-
CMOTpEHHS, a B3aMeH ee HHIETCH Apyrasg U NPOM3BOAHMTCS INOIBITKA AOCTHI-
HYTb A-10 LyTY y3Ke uepe3 BHOBb BblJeneHHYIO ayry. Tlouck npojosmkaercs
J0 Tex 1op, noka He OYAYT NPOCMOTPEHL! BCe AyrH rpada G, yA0BAETBOPSIO-
HHe ycaoBuio (2) masa ucxonHoit ayru rpada G'. 1o o3nauaer, uto rpadp G
He COJepxKHUT noarpad c Ayroi, yAOBJAEeTBOPSIOILEH YCAOBHIO (2) Lasl HCXOA-
noit ayru rpada G’, TtoxaectBeHHbll rpady G'.

Yacruunbiit nmoarpad G°= (P°, UP), nonyuenublii mocsne BHIJeJIEHHS B
rpade Henepecekalouxcsd NOArpadoOB THIIOBHIX CTPYKTYP, aHaJH3Hpyercs C
HeJbl0 BHIAEJAEHHs B 11eM BCEro MHOXKeCTBA cBsi3aHHBIX noarpacdos Gf; (uH-
Iexc [ yKasbiBaer Ha To, uto i-i moarpad comepxuTt [ Ayr) u pa3OHeHHS
ero Ha rpynnsl toxaecrseHunx rpados. Ilo pesysbratam cxeM, na OCHOBE
KOTOPbIX ONpefiedsieTcsi nepeuyeHb YCTOHUMBLIX COUETAHMH, M TIPOU3BOJHTCS
HX Bble/IeHHe B YaCTHYHBIX Noarpadax Bcex cxeM BBIOOPKH IO aJrOPHTMY
sbigesedust TC. ‘

YcrofiuuBele coueTaHus, 4acTOTa HCHOJAL30BAHHMS KOTOPHIX B aHaJH3H-
pyeMoil BLIDOpPKE CXeM NpEeBbIIIaeT HEKOTOPOe YCTAaHOBJEHHOE YHC/IO0, NpH-
HuMalotcs B KauectBe TC m Hapsany ¢ paHee BbifieneHHbIME TC (THIOBBIMH
y3JgaMu HHQPOBBIX YCTPOHCTB) JIOXKATCH B OCHOBY mpoekTHpoBaHus ¥YHD.

3ajgava dopmupoBaHus GJOKOB- Habopa paccMaTpuBaeTcsi Kak 3ajaaya
panuoHanbHOro O6beJuHeHUusT Heckoabkux TC B OJOK NpH YCAOBHH, 4YTO
€ro KOHCTPYKTHBHBle IapaMeTpbl HPeJACTaBJeHbl CACAYIOIMMMH JNaHHbIMH:

Q — MakCHMaJbHOE YHCJIO MOLYJeH, KOTOpOoe MOXKeT colepxkKaTth BJIOK;

F — MakcuMa/nbHOE KOJHYECTBO KOHTAaKTOB pasdbeMa 0J0Ka, KOTopoe
MOXKeT ObITh HCIOJMb30BAaHO NPH pacrnafike BXo#oB H BeixoAoB TC, BKiIOUeH-
HBIX B OJIOK. :

Hudopmaunio o wactore ucnoas3opanus TC B ananusupyemoii Bu6op-
Ke CXeM MOXKHO npeacrasuth Marpuueit A=lla || 6 X0, rie 6 — kKonuyect-
BO CXeM B aHaJH3HpyeMOl BBIGOPKe, @ — KoxnyecTBo BHAOB TC, mosyuen-
HBIX B pe3yJibTaTe CTPYKTYPHOrO aHaln3a. JJIEMEHT a,; MaTpuusl A xapax-
tepusyer uncjao TC i-ro BHAa B s-H cxeme. Has kaxaoii TC u3BecTHO
TaKKe:

(; — KOJIMYECTBO 3JIeMeHTOB, cocrasasomux TC i-ro suia;

f; — XonHuecTBO KOHTAKTOB, HEOGXOAMMBIX [/ pacrafiki BXOXOB H
BbixooB TC i-ro BHIA.
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dopmupoBanne 6/10Kk0B YHHPHIEPOBAHHOTO -Habopa MOMKHO OTBEUaThb
IBYM OCHOBHBIM TpcOGoBaHuAM. Kaxabiii 670K yHupuOMpoBaHHOro Habopa
IOJ/DKEH cojepxaTh Takyl KomOGuHauuio TC, kKoropas uacrto BCTpeuaercs
B aHaJH3UpyeMOH BLIGOpPKe cXeM. DTHM JOCTHraeTcd BLICOKAf IPUMEHH-
MOCTb HAHHOro O6JI0Ka [IpH NOKPBITHH (PYHKIHOHAJbHBIX CXeM H B TO Ke
BpeMsl MakCHMaJbHOe HCloJb30oBaHue cofepxkaimuxcs B HeM TC. Bropoe
TpeGOBAHHE COCTOMT B MAKCHMAaJIbHOM 3aKoJHeHuu 6a0Ka Moayasuuu. Ilpu
dopmupoBanun Ogoka u3 TC Bo3HuKaeT 3ajzaua NOKPLITHA JIOTHYECKHX
snemenToB TC 6s0Ka MHHUMAJAbHEIM UHCJAOM MOAYJIEH.

[IpencraBum uHdopmanuoo o6 3aeMeHTaX, COAePKAIHXCA B MOAYAIX ¥,
B BuIe MarTpHUbl A=|a;;|| mxn , TAe M — KOJHYECTBO BUIOB 3JEMEHTOB,
HYECTBO BHAOB MOJAyJell. DjeMeHT a;j
MaTpHUBEl A XapaKTepH3yeT KOJHUECTBO JEMEHTOB i-r0 BHIAA B j-M MOXYJe,
Bseaem Bektop-cronben B={by, by, .., bm }, cocTapasmoume KoToporo b;
XapaKTepPH3YIOT KOJHYECTBO 3JIeMEHTOB i{-r0 BHJAAa B pacCMaTpHBAaeMOH cXe-
Me Osoka. OnpeleguM NepeMeHHYIO Xj, KaK KOJHWECTBO MOAYJEH j-r0 BH-
1a, HeOOXOAMMBIX AJs NOKPLITHSA 3neMeHToB TC Gioka.

B npunsateix 0603HaUeHHSX 3aJaya MHHHMHM3ALHH YHC/Aa MOLYy/eld NIpH
NOKPHITHH 3JeMEeHTOB 0/J0Ka MoxerT OblTh 3allMcaHa B CJAEAYIOLIEM BHIE:

minZ= 3 x; (4)
=t
npu
S oax; =, i=1, 2, m (5)
J=
' x=0,j=1,2,..., 1 (6)
X;— luesoe ajst Beex j==1,2, ..., n. (7)

Huis pewenuss sagauu (4) -+ (7) ¢ npeABapUTEJBHBIM COKpallleHHeM ee
pPa3MepHOCTH MOXKeT OBITb HCIIO/b30BaH /ITOpHTM, HpeAJsoKeHHBIH B pa-

6ote [3]. 3uavenue memesoll GpyHknuu Z, HNOJYYEHHOe NpPH pelICHHH 3a-
nlaud (4) <+ (7) Aas l-ro 6J40Ka, He NOJKHO NMPEBHINATH BENHYHHBL .

Onenka KayecTBa 3amoJiHeHHs [-ro 6JoKa INOCAe pelleHHs 3anauH
(4) =+ (7) ocymecrsagerca no kospduunenry sanoanenuss K;, KOTOpbii oI-
peneasercs no gopmyae

#
Ki— o (8)

Has onpenenennss xoMm6unauuii TC, KoTOpble wacTo BCTPEYAOTCs B
aHaau3upyeMoil BbiOOpPKe cXeM, HeOOXOIUMO BBECTH OILEHKY <CBS3HOCTHY»
mexay TC. Ilpu Hanuymu Takod oneHKH 3ajaua GpopMHpOBaHUsA GJIOKA CBO-
IUTCA K BBHIOOPY HauboJee ¢BsA3aHHOM coBokynHocTH TC, yIOB/IETBOPSIO-
el orpaHUYeHHUsIM Ha KOHCTPYKTHBHEIE apaMeTpbl 6J0Ka.

Ouenka csa3u mexkny TC ocymecrsasercs: no Matpuie A'=|la’ ;| sxw,
I0JIY4eHHOH B pesyJbrarte npeo6pasosanus Martpuusl A. Ilponecc npeobpa-
30BaHHs TIPOM3BOJHTCS AJSl  «CIJIAXKHBAHHA» INHKOBBIX 3HAUEHHH 3JC-
MEHTOB MaTpuubl A, KOTOpBHle He SBJASIOTCS XapaKTePHbIMHM JAs BCEH BHI-
OGOpKH CXeM, & BCTPEYATCH B OTHAeJbHBEIX CXeMaX M MOTyT OBITh peaJjin3o-
BaHpl Os0KamH, cofepxkawumMu TC oaHoro Buaa. DiaeMeHTH a’y onpenesns-
IOTCSE H3 YCJOBHS

* PaccmaTpHuBaeTcs onpelefieHHAas CePHsT MHTerpa/bHHIX ¢XeM (MoayJjeif), Ha KOTopoil
[eaau3yioTCs aHaMH3HDPYyeMble CXEeMBI.
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0Ca ;= (a,—kh)<h, (9)

riue ’
h; — makcumaabHoe yncao TC i-To BHAA, KOTOPOE MOXKET GbITh BKJIO-

9€HO B O/HH OJIOK,

K=1, 2, ...— uenoe yucJo.

Bennuuna h; — onpenensiercst U3 yCJOBHH:

a) Zh<@ 0) h o (uw). (10)
If

Koanuectso TC j-ro Buia, HCIONb3yeMBIX B KaXKAOH H3 CXeM BBHIGOp-
KH, TNpeicTaBjseT CO00H CJaydYaHHYI0 BeJHYHHY. 3HAaueHHs j-H cayuaiHOm
BENHYHHBl Ha BrIOOpKe ¢ NpeAcTaB/JeHbl cTobnoM A; marpuup A’. HMsse-
CTHO, YTO OJHHM H3 BaXKHEHUIHX IIOKa3aTesell OLEHKH CBSI3H MEXIY ABYMs
COyYyalHbBIMH BeJMYHHAMH SIBASETCs] KOpQUUHEHT KoppenssHuu r;; [4].
Hanwnune xoppenauuu Mmexny i-i M j-t TC B gaHHOM cayyae yKasbiBaer
Ha TO, 4TO MOsiBlIeHHe B cXeMe i-ii TC BJeuyer ¢ HEKOTOPOH BEPOSITHOCTBIC
nosipsienue j-i TC. Takne TC yacTo CBS3aHBLI HENOCPEACTBEHHO JIOTHUECKH
MH CBfI35iMH, KOTOpble MOrYT OBITb BHISIBJE€HBl B IIPOLECCE CTPYKTYPHOI(
aHalu3a M HCNOJb30BaHul npu pacnpenenennd TC no 6aokam yauduuupo
posanHoro na6opa [5]. Kosddumuents koppensiuun GopmupyloTes B MaT
puny R=[7;;||wxs. OleHka npHoputeTa 0aHOH napet TC 1O cpaBHEHHIO (
ApYyrod 10 ONHMM JHIIL KO3(QMHUHEHTAM KOPDEJSHH SIBASETCH HEeNoCTa-

To4HOH. TloKkaxem 3T0 Ha mpuHMepe JaHHBIX O UACTOTE HCHOJb30BAHHA JBYX
nap TC B BbIOOpKe H3 NATH CXEM

A<0121)1 A,

1

0

3

2

4

ay 2L ) A 3.

2,'4’3
A; (0|12 1 A,

0‘3

Has oGeux nap r;; =1, onHako 6J0K, cofepxauuii napy TC (a), npu
TOKPLITHH cXeM OyJAeT HCNo/ab30BaH HSATh pa3, a GJOK, coaepxaumuii TC
napel (6), 6yAer HCHOJb30BaH ABeHajanath pas. Pasymeercs, 4To ¢ 3TOM
TOYKH 3peHHsi NPH (POPMHPOBAHHH OJOKOB NpEANOUTEHHE CJAelyeT OTAATh
nape (6). Hasi cpasuenns nap TC no 1aHHOMY YCJIOBHIO CTPOMTCS MaTpH-
12 4acTOT OJHOBPEMEHHOIO HCIOJb30BaHHSl B BLIGODKE CXeM KaXKJIOH Naphl
TC Q=llg;jlloxo. Daement q,; maTpuun Q onpesenserca mo dopmyae

qi.i:‘z ijs» qiis:min {a;iv a;j}' (ll)

s=1

Ilo marpuuam R u Q ctpoutcs B3BeuleHHast MaTpHUa Z==||2;;|loxw, ONpe-
Iensomasi efHHYIO OLEHKY ¢BSI3H Mexay TC:

rif:ﬁrrij_}_pqq[j’ @r+Bq:1’ (12)

rie

T ;j— 3J€MEeHTH HOPMHPOBaHHbIX MaTpuL R’ n Q’,

3, B, —BecoBble K03)DHUHEHTH, XapaKTepHU3YIOIHe CTENeHb BJHS-
HUSt 3J1eMeHTOB MaTpun R’ u Q' Ha COOTBeTCTBYIOIUMI 3/1€MEHT MAaTPHUH Z.

Ilnsi ompeleieHuss ONTHMAJNBHBIX 3HAUYeHAH BeCOBBLIX KO3DQPHIHEHTOB
B, u B, ananusupyerca dynkums K, =f(B,, B,), rie K,— Kosdpduuuent
HCHO/b30BaHUS, MONCYHTAHHBIA N/ Habopa OJIOKOB HPU TIOKPHITHH CXeM
aHanu3upyeMonn BblOOpkH. MccnenoBannsi mnokasanu, uto 3Ta  QYHKIHA
YHHUMOJaldbHa, MO3TOMY [Js HaXxoxJAeHud max K MoxKeT GblTb HCIIOJAb30-
Ban Metox Kudepa-Ilwkoucona [6]. Kosdpduunenrsr B, u By, cooTBETCTBYIO
iwue max K,,, ABJISIOTCS ONTHMAJbHBIMH. ‘
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dopMupoBanye 6J10K0B HaBOPA OCYILECTBASETCS HAa OCHOBE MATPHLB! Z
IyTeM OThlCKaHHs uauboJsee cBsizaHHON coBokynHoctw TC ¢, ynosmersops-
OILLeI YCJIOBHAM,

a) Z:<Q, 6)%]}{1:, 4 (13)

raec Z; — 3HAYEHHE LCJIEBOR QYHKLIHH, NOJYUYCHHOH MpH pelIeHHu 3ajadH
(4) = (7) anst COBOKYNHOCTH {.

Yacrora, ¢ xotopoil j-1 TC nosaxua BcTpeuyathesd B 6/10Kax Habopa, OIl-
peneJsieTcsd 1o Gopmy.ie

=3
Y Zl asir
yj=———— (1. 1), (14)
min Sélaﬂ.
TJie y — 4acroTa Hcnoab3oBaHusd B 0.10Kax HaGopa TC ¢ mMHHHMaJbHOI ya-
CTOTOIl HMCIOJb30BAHHSA B BBIOOpKe CXeM. 3HAUeHHe BeJAHYHHBI y OIpefesd-
€T KOM4eCcTBO 0JI0KOB B Habope. C yBeauueHueMm y uuciao OJOKOB B Habope
VBEJAHUHBAETCA.

Ha6op 6s10k0B, chOpMHPOBaHHBIN 110 BLILEH3JNOKECHHOMY METOLY, CO-
nepxuT Bce BUAN TC u, caefoBaTesbHO, CIIOCOOEH HOKPHITH JIOOYIO GyHK-
UHOHAJDbHYIO CXeMYy 3a4aHHOTO KJacca, NPelCTaBieHHYIO COBOKYNHOCTbHIO
soifesiennbix B Heft TC. Ilpu sTOoM AJs1 KOHKpeTHOro Habopa nosyuaercs
cBOoe 3HaueHHe KodbhduumeHta Hcmosb3oBaHus K. Beauuwmna woadduuu-
enta K, 3aBHCHT OT 4HCJa THIOB 6J0KOB B HaGope H, or xaudectsa peme-
HHS 3aJlayH MOKPHITHA CXeM, a TaKiKe OT TOr0, HaCKOJbKO palHOHaJbHLIMH
okasaauch Kombunauun TC, o6pasyioliHe COOTBETCTBYWOIUIHe GJOKH. Ecuau
NPeNNoJ0KHTb, YTO 3afadya IMOKPHITHS peUleHA ONTHMAaJbHO, a AJNTOPHTM
¢opmupoBanHst OJOKOB T03BOJISIET NOJYYHTb HaHOOJEe palMOHAJbHBIE
KoMOuHauud TC ¢ TOYKH 3peHHs MaKCUMyMa BEPOSITHOCTH HX COBMECTHOTO
HCIIO/b30BAHHUSA [IPH IIOKPHITHH CXeM, TO Ko duuuert K, OyAeT 3aBHCETH
TOJIbKO OT BeJHYHHBI Habopa f.

. Ilospienne koadpduumnenta K, moxer GbiTh ZOCTHTHYTO 34 CYET yBe-
JUYEeHHs 4ucaa THNoB OJI0KOB B Habope, 1o ecTh Tpe(oBanud max K, u
min A ABAAIOTCA INPOTHBOPEUMBHLIMH. ITO CBHIETENbCTBYET O HEOOXOIH-
MOCTH TIDOBENEHHS CHEUHaJbHOrO0 HCCJAELOBaHHA C TeM, uyToObl BhIGPaTh
panuoHaNbHOE KOJHYECTBO OJIOKOB B Habope KakK C TEXHHUYECKOH, TaK H 3KO-
HOMHUECKO} TOUEK 3pEHHS.

YMenbiienne koadpduuuenra K, W ysesuyenne umuciaa GJOKOB B Habo-
pe H opHBOAMT K POCTY SKOHOMHYECKHX 3aTpar Z Ha CTajlHH TPOEKTHPOBA-
HHST BBIYHCAHTENbHBIX YCTPOMCTB, a TaKXKe IPH CO3JaHHH YHHOHUHDPOBAH-
Horo Habopa ©640KOB. [last - onpefeseHHss oNTWMaJbdblX 3HaueHuil K, u H
HeoGxonuMo HauTH MUHUMYM O&yHkuun Z=[(K,, H). [loayuuts anaautu-
YeCKOe BbipaxKeHHe JaHHON (YHKUHU He MPEeACcTaBAseTCss BO3MOXKHBLIM.
OKCrepuMeHTaibHOR TI0CTPOEHHE €€ BO3MOKHO NyTeM OlpeleeHus Tpex
byakunii: Z, =[(K,), Z,=[(H), K,=[(H), rae Z, — nonojnuTte/bHbIe
SKOHOMHYeCKHe 3aTpaThl, BO3HHKAIOUIUE BCJACICTBHE OTKJOHEH:Hs1 Ko3ddii-
uuenta K, oT eauHHUB, Z, — JTONOJHHTE/]bLHLIE 3KOHOMIYECKIie 3aTPaThl,
BO3HHKAIOLILHE 3a cueT yBeJHYEHHs YHCIa 6J0KOB B Habope B ripoliecce ero
CO31aHHA H HCIOJb30BAHUS.

dyukuns  Z,=f(K,) CTpPoHTCSI B  NPeINOJIOKEHIH, uTo Z, =
=f(K,=1)=0 un Buluncjaercs 115 3uaueHuii K, , H3MEHsIOIHUXCA B jHa-
nasowe ot 1 10 0. Ipu noctpoennu dyuruuit Z,=—f(H) yunthiBaorcs T0.16K0
MONOJHHTENbHbIE 3aTPaThl, BO3HHUKAIOUIHE TIPU TMOCTPOEHHH HOBOIO @0Ka.
HeoGxonnmo samernth, uTo 3HaueHHe OYHKUHH Z, OTpaxaeT abCO/OTHYIO
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BeJHUHHY 3aTPaTt, BOSHHKAWIUUX NPH CHHXKeHHH K, ¥ NO3TOMY 3aBHCHT OT
00611ero ygc/aa 6JJI0KOB Habopa, HCNOJAb3yeMblX B BBIUHCIHTEIbHOM KOMIJIEKCE.
B c¢Bsi3n ¢ 3THM ONTHMaJbHOe KOJHYeCTBO GJOKOB B HaGope MowKeT OblTb
HaMIEHO TOJbKO OTHOCHTEJIbHO HEKOTOpPOro (HKCHPOBAHHOTO 1O 00BeMy
KonnuyectBa 6J0KOB Hafopa, HCHOAB3YEeMOTO IS TIOKPBITHSA aHAJU3UPyeMOil
BEIBOPKH CXeM, TAaK Kaxk C U3MeHeHHeM 3Toro ob0beMa MHHUMYM (YHKIHA Z
6y1eT cMellaTbCsl B CTOPOHY BO3pACTaHUs BelHYHHbI 1.

2,242, moc p5 )
wof 1 4 2

N\

150

N
100
{ /y
' o] W [|Zmn
/ Hopt H

A 1a/ 20| 40 ts0 100,420,/140 160

% a3 ) /

, j g

P

[27)
Ku/
Puc. 1. | — odynxkuus Zp =[(Ky); 2 — dywkuus
w=f(H); 3—¢y%KuH(HKKHH=f(H); 4 — dbyHRLRYS

H»

®yukuusi K,=f () cTpouTCs 1O 3KCIEPHMEHTANbHBIM MaHHLIM, MOJY-
YeHHBIM [JSI HECKOJbKHX BapuaHTOB Habopa 6JOKOB C Pa3jIHUHLIMH 3Haye-
nuamu BeqHuuHbn H. Kosdgduuuent K, onpefensercd IJisg KaxKaoro BapH-
aHTa MO pesyJ/ibTaTaM pelleHHs 3aJa4d NOKPHITHA CXeM BHOOPKH ¢ OJOKa-
MH COOTBETCTBYIOIIEro BapHaHTa.

IMocrpoenue ¢yHkuun ob6wux 3atpar Z=f(K,, H) 1o H3BeCTHHM
dynxuuam Z,=[(K,), Za=Ff(H) n K, =[(H), nonyyeHHslM TpH IPOeK-
tupopanun YHDB nns peanbHOro BHIYHCAHTENPHOrO KOMIUVIEKCA, NMOKA3aHO HA
puc. 1.

HaGop 610koB ¢ Hp =i110, COOTBETCTBYIONHIT 3HAYEHHKIO Z win, TPHHH-
MaeTcsl B KayeCTBe yHH(HIUpOBaHHOrO Habopa.
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