MNPAKTUYECKOE 3AHSATHE 3

OIIPEJIEJEHUE MNEPEJATOYHBIX ®YHKIIMA MHOI'OKOHTYPHBIX
CAY

CozxepxcaHI/Ie IPaKTHYCCKOI'O 3aHsITHA.

3.1. Onpenenenue nepenaTrouHon GyHKIMH MO CTPYKTYpHOU cxeme CAY
3.2. Onpenenenue nepenarouno pynkuuu mno rpadgy CAY

CmpykmypHotl cxemou CHACTEMBl YIPaBIEHUS Ha3bIBAlOT rpapuueckoe mpen-
CTaBJICHUE €€ MATEMaTUYECKON MOJIETU B BUJIE COETMHEHN 3BEHbEB, H300paKaeMbIX
B BUJIE IPSIMOYTOJIbHUKOB WJIHM Kpyra (Uil CyMMaropa), C yKa3aHHEeM BXOJHBIX U BbI-
XOJHBIX TepeMeHHBIX. OOBIYHO BHYTPU NPSAMOYTOJIbHUKA YKa3bIBAE€TCS YCIOBHOE
0003HaUYeHHE OollepaTopa N300pakaeMoro UM 3BEHA, a caM OIEpaTop B BHUJE Iepeaa-
TOYHOM (PyHKIMHM WK AUPPEepeHIIMaNTbHOIO0 YPAaBHEHHS 3aJa€TCsl BHE CTPYKTYPHOU
CXEMBL.

Pa3nnuaror 1Ba TMHA CTPYKTYPHBIX CXEM CHUCTEM aBTOMATHYECKOI'O YIIpaBiie-
HUSL:

bnouyHble CTPYKTYpHBIE CXEMBI, B KOTOPBIX 3JIEMEHThl aBTOMaTHUKU 0003HaYa-
IOTCSL IPSIMOYTOJIBHUKaMH — OJIOKaMU, COAEpkKaIlUMU COOTBETCTBYIOIIKE 0003Haye-
HUS NIepelaTOYHBIX (PYHKLMH, a HallpaBJI€HHbIE BO3AEHCTBYS WIH CBSI3U MEXIY 010-
KaMy 0003HAYaIOTCsI CTPEJIKAMH.

['padoBbIE CTPYKTYpHBIE CXEMBI WJIM CUTHAJbHbBIE rpadbl, wiu rpadpsl Metico-
Ha, B KOTOpBIX Ne€penaTovyHble (YHKIHUH 3JIEMEHTOB aBTOMATUKH 0003HAYaroOTCs
CTpeJIKamMH, & BO3JACHCTBUS — TOUYKAMH WM KPY>KOUKAMH, UMEHYEMBIMH y3JaMH rpa-
(a wiu BepiIMHaMHu OyT rpada.

3.1. Onpenesienue nepeaaToyHoii GyHKIHUHU MO CTPYKTYPHOii cxeme CAY

Ilocnedosamenvhoe coedunenue. Tak Ha3pIBaCTCS COCIUHEHHE, PU KOTOPOM
BBIXOJ] MPEABIIYIIETO 3BEHA SIBISETCS BXOJO0M mocienytomiero (puc. 3.1). Ilpu mo-
CJIEIOBATEIILHOM COCAMHEHUH TIepeaaToyHbie (YHKIMUA OTIACIbHBIX 3BEHBEB TEpe-
MHOXXAIOTCSL M TIPU NMPeoOpa30BaHUM CTPYKTYPHBIX CXE€M IIETIOYKY W3 IOCJeI0Ba-
TEIHHO COCIMHEHHBIX 3BEHBEB MOKHO 3aMEHHUTHh OJHHM 3BEHOM C TIEPeIaTOYHON

byHKIIIEH

VVBKB (p) = §V=1 Wi (p)1 (31)

rne W, (p) — sxBuBaneHTHas niepenarounas pyukius; W;(p) — nepenarounas GpyHk-
st I-r0 3BeHa; N — 4HCII0 MOCIIeIOBATEIbHO BKIFOUCHHBIX 3BEHBEB.
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Puc. 3.1. IlocaenoBareabHOE COCAUHEHNE JABYX 3BCHBLCB

lapannenvnoe coedunenue. Tak Ha3bIBAETCS COECIUHEHHUE, NMPU KOTOPOM Ha
BXOJ] BCEX 3BEHBEB IMOJACTCS OJHO M TOXKE BO3JICUCTBUE, & UX BBIXOJIHBIC MMEPEMEH-
Hble ckinaabiBatoTcs (puc. 3.2). [lpu mapanienbHOM COEIMHEHUH 3BEHbEB Iepesa-
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TOYHBIE (PYHKIIMM CKJIAJBIBAIOTCS W MPHU MPEoOpa30BaHUU UX MOXKHO 3aMEHHUTH OJI-
HUM 3BEHOM C IIepelaTOuyHON (pyHKLIMEH

— N
VVBKB(p) — Lij=1 Wl(p) (32)
Ecmm BBIXOI KaKoro-jimn0o 3BEHa IIOCTYHNacT Ha CyMMaTop C OTPHULATCIBHBIM

3HAKOM, TO II€pcaaTodHasd CI)YHKLII/IH 9TOr'0 3BCHA CKJIAAbIBACTCA C OTPULATCIbHBIM
3HAKOM, T. €. BBIYUTACTCA.
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Puc. 3.2. [TapannensHoe coeIMHEHNE ABYX 3BEHHEB

Obpamnoe coedunerue WA coeOuHeHue ¢ 00pamuou c6s3vi0. Tak Ha3bIBACTCSA
COCIMHEHHE JIBYX 3BEHBEB, P KOTOPOM BBIXOJ 3BCHA MPSMOM IEIH TT01aeTCs Ha
BXOJI 3B€Ha 00paTHOM CBS3H, BBIXOJ] KOTOPOTO CKJIAIBIBACTCS C BXOJOM IIEPBOTO 3BE-
Ha (puc. 3.3).

"(p) >

Woe(P)

Puc. 3.3. CoeauHeHne ¢ 0OpaTHOM CBS3BIO

DKBUBaJICHTHAsI TIepenaToyHas (PyHKIUs CUCTEMBI C ompuyamenvbHou o0part-
HOW CBSI3bIO0 paBHa JpoOU, B YHUCIHUTENE KOTOPOM CTOUT TepeaarodyHas (yHKIIHS
npsimoro kanana W, (p), a 3HaMeHaTeNlb MPEACTABISACT COOOW CyMMYy €IMHHUIBI W
MPOU3BEACHUS NMEPEIATOYHBIX (PYHKIIUNA MPSIMOTO U OOPATHOT'O KaHAJIOB CUCTEMBI.

_ Y _ w1 (p)
Wos(P) = 30y = Trwecomn oy (3.3)

JI71sl TONOKUTEIBHOM 00paTHOM CBSI3M B 3HaMeHatelie (POPMYJIbl 3HAK ILITIOCH»
MEHSIETCSI Ha «MUHYC».

Wy, (p) = —— B (3.4)

1-Woc(p)Wy (D)’

JIst HaxXOXKIEHUs TepeNaTOYHbIX (YHKIMHA CIOXKHBIX CTPYKTYPHBIX CXEM
OCYIIIECTBJISIOTCS UX YKBUBAJICHTHBIC ITPeoOpa3oBaHus, MpUBeAecHHbIC B Ta0m 3.1.




Tabmmma 3.1

[IpeoOpa3zoBaHus CTPYKTYPHBIX CXEM

M

llpecfipasoBanne

Hexonman cxema

DJEENBANCHTHAN CXEMA

[Nepenoc cymma-
TORA Yepes G0
0 X0Iy ABHMe-
HHHA CATHATA

X+ IT‘X:
P
¥,

.H'.__IE .‘_® \ i

[lepenoc cymma-
Topa Yepes Gook
NPOTHE IRHMHeHHA
CHIHANA

Meperoc yama
Yeped OI0K o
XOOy ABHMEHHA
CHIHANA

—— H ———

Xi

Meperoc yama
goped GJI0K Ipo-
THE JBHMeHHA
CHIHAIA

=44

Hermwuenne
KOHTYpA ¢ obpaT-
HOH CRAILID

[Nepewoc yana
Yepes CYMMATOD
BOepen

Meperoc yana
Yepes CYMMATOD
HAZAT

Mepenoc yama
0OpATHOH CRAZH
Yepes CYMMATOD
[0 XOIV ABRHHe-
HHH CHTHATA

[Tepenoc yana
0OpATHOH CRAZH
Yepes CYMMATOD
NpOTHB ABHMCHEA
CHIHAMA

Buviuucnenue nepeoamoyroti pyHxkyuu 00HOKOHMYPHOU cucmembl

3aMKHyTasi CCTeMa Ha3bIBACTCA OOHOKOHMYPHOU, €CITU TIPU €€ pa3MbIKaHUH B
KaKOM-IM0O0 TOYKE 3aMKHYTOTO KOHTYpa MOJIydaeTcs Iemnb (cxema) 0e3 mapaiieinb-
HBIX M 00paTHBIX coenuHeHui (puc. 3.4).
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Puc. 3.4. OqHOKOHTYpHAs cHCTEMa YIPaBICHUS

[lenb mo X0Qy CUTHAJIA OT TOYKH HNPHIIOKEHUS BXOJIHOW MEPEMEHHOMN A0 TOYKH
CbhEMa BBIXOJHOW MEPEMEHHOM HA3bIBAETCS npAmou yenvio. lIpsimasd nens npencras-
JSeT TOCTEeAO0BaTeNbHOE COeNMHEHUE 3BeHbEeB. [loaTomMy mepematounas (QyHKITHS
npsiMor 1ienu W, paBHa MpPOU3BENCHUIO NEPENAaTOYHBIX (PYHKIIMA 3BEHBEB, BXOMS-
IIMX B 3Ty LIE€Nb, BKIOYAs U CyMMaTOPBI.

[Tpu pa3mbikaHUM 0OpaTHOW CBS3M IEpE]l CYMMAaTOPOM IOJIy4aeM MOCIe0Ba-
TEILHOE COCIMHEHHUE, MepenaToynas QpyHkuus koroporo pasHa W, = W W,.. Ora
nepenatoyHas GyHKIMS Ha3bIBACTCS nepedamoyHou yHKyuel pazoMKHYmou yenu.

[lepenaTtounas ¢yHkius koHtypa W, paBHa NPOU3BEACHUIO IMEPENATOUYHBIX
(yHKUMNA BCEX 3BEHBbEB, BXOMAIIMX B 3aMKHYTBIH KOHTYp, BKJIIOYas CYMMAaTOPbI
W, = W,W, .Ws. Hanomuum: nepenarounas Gpyskuus cymmaropa Ws mo Bxomy co
3HAKOM IUTIOC paBHa IUTIOC €IMHHUILIE, a IO BXOAY CO 3HAKOM MHHYC — MUHYC €IUHULIE.

[Tpsimas nens cucremsl (puc. 3.4) OTHOCUTENBHO BXOJAA g W BBIXOJA Y Mpea-
CTaBJIAET MIOCIEN0BATENBHOE COEUHEHNE JBYX CYMMAaTOPOB U 3BEHBEB C IEPEIAaTOY-
HbeiMu QyHkumsvmu Wi, W, u W;. BXxoasl cyMMaTtopoB B 3TOM IEMM MMEIOT 3HAK
wnoc. [losTomy nepenarounbie GyHKIMH CyMMaTOpPOB PAaBHBI €IUHUIIE U COOTBET-
CTBEHHO Mepenarounasi GyHkius npsmoit nenu W, = W, W, Ws.

[Ipsimast memb paccMaTpuUBaEMON CHCTEMBI OTHOCHUTENBHO BXOJAa f W BBIXO/A
€ IIPEJICTABIISIET MOCIEA0BATEIbHOE COEAMHEHUE ABYX CYMMAaTOpPOB M 3BEHBEB C IIE-
penatounbiMu pyuakuusmu Wy, W u W,. Bxoxg nepBoro cymmaropa MMeEeT 3HaK
IUTIOC, U €r0 nepeAaToyHas pyHKUUs paBHa 1; BXOJ BTOPOro cyMMaropa MMEeT 3HaK
MUHYC, U €ro nepeaaroyHas ¢pyHkuus paBHa —l1. [Toatomy B 3TOM ciyyae mepepa-
TouHast pyHKuuMs npsamoit uenu W, = —W Ws;W,.

Ilpasuno eéviuucnenun nepeoamouHou QyHKyuu 3aMKHymou 0OHOKOHmMYyp-
Hout cucmempt. IlepenaTounas (QyHKIHMS OJHOKOHTYPHOM CHCTEMBbI OTHOCHTEIHHO
BHEILIHET0 BO3JEUCTBUS (BXOJAa) U W BbIXOJAa X paBHA MEPeJaTOUYHON (PYyHKUUU Mps-
MOI1 11eTH, IeJICHHOW Ha €MHUILy MUHYC NlepeaaToyHas (GyHKIHS KOHTYpa:

Wiu (p) =

CorunacHo 310l hopmyne nepenaTounast GyHKIHS pacCMaTPUBAEMOUN CUCTEMBI
(cm. puc. 3.4) OTHOCUTENBHO BXO/Ia g Y BBIXOJIa Y paBHA

Wyg (p) =

OTHOCHTEJIHLHO BXO/a f M BBIXOJa € paBHA

Wq
1-W,

(3.5)

Wy W, Ws
1-WyWowsw,’

(3.6)



—WoW3W,
1-Wy Wo W W,

Wer(p) = (3.7)

Boruncnenue nepegaToyHoil GyHKIIMA MHOTOKOHTYPHOM CUCTEMBI

3aMKHyTasi CUCTEMA Ha3bIBACTCA MHO2OKOHMYPHOU, €CIIH TIPU €€ pa3MbIKaHUU
B KaKoW-1M00 TOYKE 3aMKHYTOIO KOHTYpa IOJIy4aeTcs LEeNb, COAEeprKalias mapal-
JIEJIbHOE WJIM OOPATHOE WM TO U IPYro€ COEIUHEHHUE.

[Topsimok BbIUMCIECHUS MEPEAATOYHON (YHKIIMM MHOTOKOHTYPHOH CHCTEMBI
CIEYIOLIHM:

1) myTeM mepeHoca y3J10B U CyMMaTOPOB OCBOOOUTHCS OT NMEPEKPECTHBIX CBSI-
3eM;

2) UCNONB3ys TMpaBUIiIa MPeoOpa3oBaHMsl MApaUICIBHBIX U 0OPaTHBIX COEIUHe-
HUM, Tpeo0pa30BaTh MHOTOKOHTYPHYIO CUCTEMY B OJJHOKOHTYPHYIO;

3) mo mpaBwITy BBIYUCICHHS MEPENATOYHON (DYHKIIMM OJJHOKOHTYPHOM CHCTE-
MBI ONPEJEIIUTh UCKOMYIO NEPEAATOUHYIO (DYHKIIHUIO.

[Tpu npeoOpa3zoBaHUM CTPYKTYPHOM CXEMbI HY’KHO T03a00TUTCS O TOM, YTOObI
HE MCYE3JIM TOYKHU ChEeMa IEPEMEHHBIX, OTHOCUTEJIBHO KOTOPBIX MIYTCS IEPEaaToy-
Hble (YHKLIMH, UM YTOOBI 3TU TOUYKH HE OKA3aJUCh HA HEIKBUBAJIEHTHOM YYacTKe
(T.e. HE cIeAyeT NePEeHOCUTh CYMMATOp Yepe3 3TU TOUKH).

Ipumep 3.1. Onpenenute nepenatounvie Qynkuuu W,, m W, cucremsl

yIpaBJIeHUs], IPEJCTaBICHHOM Ha puc. 3.5, a.
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Puc. 3.5. TIpeoOpa3zoBanue CTpyKTYpHOI cxeMbl (K mpumepy 3.1)

CHauana ocBOOOIUMCS OT TIEPEKPECTHBIX CBsi3eil. /(s aTOrO MepeneceM cywm-
MaTtop 3 MPOTUB XOJa CUTHAJIA Yepe3 3BEHO ¢ nepeaaTouHoit dynkuuei W, u cymma-
Top 2. To ke camoe npojenaeM ¢ cymmaropom 4 (puc. 3.5, 0).

Jlanee, 3aMeHUB NapaJlJIEIbHOE COEIMHEHNE 3BEHOM C NIEpEelaTOuHON (PYHKIU-

(V)

€U



1 Wy Wat W,
W'=W, + Wg— = 22—, (3.8)
W, W,
¥ 00paTHOE COEAMHEHNE 3BEHOM C MEepeAaTOYHON (yHKITHEH
%
=== (3.9)
1+W, Wy

MOJIy4YUM OJHOKOHTYPHYIO cucteMy (puc. 3.5, B). I3 mocienneit cxempl O MpaBUITY
BBIUMCJICHUS IEPENATOUYHON PYHKIIMHU OTHOKOHTYPHON CUCTEMbI HAXOIUM
_ WIWIIW3 . _ WIIW3
Y9 T www'wy YT T w,ew ' w wy)'

(3.10)

[Ipu BeIYMCIIEHUH TIEPEAATOUYHBIX (PYHKIIMI MHOTOKOHTYPHBIX CHCTEM C Iepe-
KPECTHBIMHU CBSI3IMU BO MHOTHX CIIydasiX 1[€Jeco00pa3Ho, a MHOTJa U HEOOXOAUMO,
€ClIi BO3MOYKHO, IPEABApUTENILHO YIPOCTUTh CXEMY, UCIOJb3Ys MpaBuia mpeolpa-
30BaHUs MapaJUIENbHBIX U O0pAaTHBIX COCTUHEHHM, 3aTeM CIIEZIOBATh MPUBEACHHOMY
BBIIIIE TTOPSKY BBIYUCIICHUS IEPEIATOYHBIX (PYHKIIMH MHOTOKOHTYPHBIX CHCTEM.

3aganue 3.1. [lna npuBeaeHHbIX Ha pHc. 3.6—3.10 cTpyKTypHBIX cXeM ompeze-
JUTH CIEAYIOUINE MTePEAATOYHBIX (DYHKIINU:

V
+ .
W, W, i Wy We y

f}
re Wi(s) = o, Wals) = 2, Wa(s) = 3, Wals) = =, W (5) = 0,5, We(s) = =
Puc. 3.6. CtpykrypHas cxema MHOTOKOHTYpHOI CAY

Vl
; +
Uz W, (& W [ W !
L
W,
e Wi(s) = 3.Wy(s) = — 2 Wi(s) = . W,(5) = —5 . Wi(s) = =
Ae TS = e il = ey W T e Ty T T,

Puc. 3.7. CtpykrypHas cxema MHOTOKOHTYpHOIt CAY

W, i, j W, W |§€
— t

W5

l’)
re Wi(s) = 3,Wa(s) = 1, Wy(s) = 2, Wals) = 2, Wy (5) = 2.

Puc. 3.8. CtpykrypHas cxema MHOTOKOHTYpHOII CAY



W, —= W,

2
rae Wi(s) ==, Wy(s) =3, Ws(s) =4, W,(s)=
s

w | b

Puc. 3.9. CtpykrypHas cxema MHOTOKOHTYpHOH CAY

U —:@ WI . H;!: -

L +
W

r 2 wr 1 - 1
rae Wi(s) = P Wy(s) = 9511’ Ws(s) = Sl

Puc. 3.10. CtpykTypHas cxemMa MHOIOKOHTypHOU CAY

. Wyu — [1® oTHOCUTENBHO BXOAA U U BBIX0Ja Y (puc. 3.6);
— I1® oTHOCHTEIHLHO BXO/a V U BBIXo/a Y (puc. 3.6);
. Wy, — I1® oTHOCHTENIBLHO BXO/IA U U BBIXOJA Y (PHC. 3.7);
. Wy, — 11D OTHOCHUTENBLHO BXOJIA U U BBIXOJA Y (PHC. 3.7);

. W,,,, — I1® oTHOCHTENBHO BXOJa U M BbIX0Aa Y (pHC. 3.8);

. W,,,— I1® oTHOCHUTENBHO BXOAA ¥ M BbIXOAA Y (puc. 3.8);

. W,,,, — I1® oTHOCHTENBHO BXOJa U M BbIX0aa Y (pHc. 3.9);

. W,,,— I1® oTHOCHUTENBHO BXOJa ¥ M BhIX0Aa y (puc. 3.9);

. W}, — I1® oTHOCHUTENBHO BXOAA U ¥ BBIX0Aa Y (puc. 3.10);

10. W,,,,— I1® oTHOCHTENBHO BXOJa ¥ M BhIXoaa y (puc. 3.10);

3.2. Onpenenienue nepeaarounoii pynkuuu no rpagy CAY

I'pad cuctembl ympaBlieHHs] COCTOUT M3 IYyT W BEPIIWH. /[yea COOTBETCTBYET
3BEHy M Ha CXEMe HM300pa)kaeTcsi OTPE3KOM JIMHUU CO CTPENKOH, yKa3bIBAIOIICH
HaIpaBJICHUE PACIIPOCTpaHEHUs cUTHama. Jlyra HaunHaeTCs W 3aKaHYMBaeTCS B BEp-
IIMHE.

Bepmmna Ha cxeme n300pakaeTcss Kpy)KKOM M OMpeersieT nepeMennyto. Ec-
JIM K BEPIIWHE TOJXOIUT OJTHA JyTa, TO OHA OMpPEAEIsIeT BEIXOAHYIO BEIMYHHY JTYTH
(puc. 3.11, a), eciu xe B BEPIIMHY BXOJIAT HECKOJBKO AYT, TO OHA COOTBETCTBYET
CYyMME BBIXOHBIX MTEpeMEHHbBIX 3THX ayT (puc. 3.11, 6).

HavanpHas BepimHa Ayru OompenessieT ee BXOAHYI mepeMeHHyo (puc. 3.11,
8). Bepmuna rpada, uMmerorias ToJIbKO BBIXOMSIINUE U3 HEE JTYTH, ONpPEIeseT BHEI-
Hee BO3/ICHUCTBHE U HA3bIBACTCS 6X0OHOU 8epuiuHoll rpada.
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Puc. 3.11. Dnementsl rpadga CAY

[TocnenoBarensHocts ayr Wy, W,, ..., W, (He 00s3aTebHO pa3HBIX), IS KO-
TOPBIX KOHEYHas BeplIMHA X; Ayru W; sABisieTcs HadanbHOM BepmmHOW ayru Wi, q
(i=1,2,...,n — 1), Ha3bIBACTCA OPUCHMUPOBAHHBIM MAPULPYMOM WU OPMAPUIPY-

mom. OpMapuIpyT Ha3bIBAECTCS 3AMKHYMbIM, €CIIM KOHEUHas BeplInHa nyru W, cos-
NajJaeT ¢ HayaJbHOM BepIUMHON Oyru W, u ne3amkHymuvim B IPOTUBHOM CIIyYae.

OpmapuipyT, B KOTOPOM BCE€ OYTH pa3HbI€, HA3bIBAETCS nymem OT HadaldbHOM
BEPIINHBI X, K KOHEYHON BEPIINHE X,, €CIIH OH HE 3aMKHYT, U KOHTYPOM, €CJIH OH
3aMKHYT (X U X, coBmnajaroT). I[lyTe 1 KOHTYp Ha3bIBAIOT MPOCTBIMHU, €CIIH BCE BEP-
IIUHBI X, X1, ... , Xy PA3IAYHBL. [IpOCTON MyTh TaKkKe HA3BIBAIOT NPSAMBIM NYMEM.

JIBa KOHTYpa Ha3bIBAIOTCS HECONPUKACAIOUWUMUCS, €CTTU OHU HE UMEIOT O0LIUX
BepIIMH. TpH, 4ETBIPE U T.I. KOHTYPA HA3BIBAKOTCA HECONPUKACAIOUWUMUC, ECITU JTIO-
0as mapa u3 3TUX KOHTYPOB SIBIISIETCA HECONPUKACAIOIIEHCS.

I'pad cucreMbl ynpaBieHHs MOXHO MOCTPOUTH MO CTPYKTypHOU cxeme. s
3TOr0 HY)KHO MPOM3BECTH clieaytomiee (puc. 3.12):

1) cymmaTop ¢ BBIXOJHOM NMEPEMEHHON X 3aMEHUTh BEPIIUHOMN X;

2) 3BeHO ¢ mepeaaTouHor Gpynkuuert W 3amenutsh ayroit W ecnm BbIXOHAS
IIEpEMEHHAs MMOJAETCA HA CYMMATOpP MO OTPULATEIBHOMY BXOAY, TO YKa3aHHOE 3BEHO
3aMEHUTH yroit —W;

3) KaXX/IoW MEPEMEHHOM, B TOM YHCJIE MEPEMEHHOM, COOTBETCTBYIOIECH BHEII-
HEMY BO3JECHCTBHUIO, COIOCTABUTH CBOIO BEPUIMHY.
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Puc. 3.12. IToctpoenue rpada CAY

®opmyaa Meiicona. Onpedenumenem epaga (nodepagha) HaszpIBacTCs Tepe-
natoyHas pyHKIus A, paBHas

A=1-=%;Wy; + Xk Woj Wor — Xj it Woj WorWor + -+ (3.11)

3neck B nepBoii cymme Wy; — nepenarounas QyHKIHS j-TO IPOCTOTO KOHTY-

pa, paBHas MPOU3BEACHUIO MePeaaTOYHbIX (PYHKLIMNA AYT, BXOAAIIUX B 3TOT KOHTYP,
U CYMMHPOBAHUE MPOU3BOJUTCSA MO BCEM IMPOCTBIM KOHTYpaM; BO BTOPOM CyMMe
Wy jWoi — IpOM3BENIEHHE NEPENAaTOUHBIX (YHKIMI j-ro H K-ro mpocThIX KOHTYPOB M
8



CYMMUPOBAHHE MPOU3BOAMTCS MO BCEM HECOMPUKACAIOMIMMCS MapaM KOHTYPOB; B
TpeTheit cymme Wy Wy Wy, — mpousBeieHne nepeaaTouHbiX GyHkuuii j-ro, k-ro u |-
rO MPOCTBIX KOHTYPOB M CYMMHPOBAaHUE IMPOU3BOJIUTCS IO BCEM HECOINPHKACAo-
HIMMCSI TPOMKAM KOHTYPOB U T. JI.

Iloozepaghom i-20 npsamozo nymu Ha3pIBaeTcs moArpad, KOTOPBIA MMOIydaeTcs
U3 UCXOMHOTO Tpada oTOpackIBaHHEM BCeX Iyr M BEPIIUH I-TO MyTH, a TaKKE BCEX
AYT, HAUMHAIOIIUXCSI MJTH KOHYAIOIIMXCS Ha BEPIIUHAX 3TOTO MYTH.

Ilepeoamounasn ynkyua cucmemvl ynpagieHusi OTHOCUTEIFHO BXOJa X M BBI-
X0/1a Z OTPEIEISeTCs CIeIYIOIIM 00pa3oM:

1

Woj = 3 Xita Wi, (3.12)

riae A — onpeaenuTelb rpada cucTeMsl yrpasieHus; W,; — nepenaTouHas GyHKIH i-
ro NpsIMOTO MYTH OT HAYaJIbHOW BEPIIMHBI X K KOHEYHOM BEpIIMHE Z; m — ofIiee
YHCIIO TAKUX NPSIMBIX ITyTeH; A; — OIpeaeuTeNb moArpada i-ro mpsMoro MmyTH.
IMpumep 3.2. [Toctpouts rpad u no TeopeMme MeiicoHa onpeaenuTs nepena-
TouHyt0 Qpynkuio W, cucremsl (puc. 3.13, a).
Pemenwue. ['pad cuctems! ympaBieHus npeacrasieH Ha puc. 3.13, 6.

Wy

Wﬁ
fid - e [f‘ /J\ X l W — ¥y
S W g W W, :--":“]— = Wy [ )= W,

o o f'“] T . Y £y g =
é_",/ R L‘{; f) o I\Z,f s \-}J/'
b —W o '\\‘ -

Puc. 3.13. I'pad CAY x npumepy 3.2

OT BepMHBI g 0 BEPIIMHBI Y UMEIOTCA YeThIpe NMpsMbIX myTu. [lepeaarou-
Hble (DYHKIIUU ATUX MyTEHl paBHbI

Wiy = WoWsWe, Wy = WoWy W, Wiz = WiWsWe, Wiy = Wi W, We. (3.13)

[Toarpad 1-ro myTu cOCTOWT U3 BEpIIUH € U d, 2-TO TyTH — U3 BEPIIHH €, d 1
z; noarpad 3-ro mytu ecth mycroi rpad, noarpad 4-ro myTd COCTOUT U3 BEPIIUHBI
Z. W Tak KaK Bce OHU HE UMEIOT KOHTYPOB, UX ONPENEIUTENN paBHbl eaunmIe: A;= 1
(i=1,23,4).

['pad cucreMbl ympaBiaeHUs UMEET YEThIpe MPOCThIX KOHTYypa. VX mepepatou-
Hble (PYHKIIUU UMEIOT BU/]T

Heconpukacatomuxcs nap KoHTypoB HeT. [losTomy onpeaenurens rpada nme-
€T BUJT



A= 1 - (W01 + W02 + W03 + W04_).

JI1s1 ucKkoMoM mepeiaTouyHoN (GYHKIIMU ToJTydaeM

Wyg =

Wit +Wha + Wiz +Why  WoW3We +Wo W We+W W3 W +W1 W, W

A

1+ Wy Wy —Wa W+ Wy W We+ W W, Wy

(3.15)

(3.16)

3aganue 3.2. [loctpouts rpad cucrems! ynpasnenus (puc. 3.14-3.17) u omnpe-

W,

W,

JeNHTh 10 TeopeMe MeticoHa crnenytomntue nepenarounsie Gyakmun (I1D):

W,

Puc. 3.14. CtpykTypHas cxemMa MHOIOKOHTypHOU CAY

W,

T W,

W,

W

W,

r

-0

|

W,

i]

W,

Puc. 3.15. CtpykTypHas cxemMa MHOTOKOHTypHOU CAY

W,

g

W,

=0~
‘ L

l\
)

W

‘4 -
x v
W, Y

Wi

Puc. 3.16. CtpykTypHas cxeMa MHOTOKOHTypHOI CAY

|

W,
g8 . ¢ lf’ l x
. ~ . N .
=== W, -I--\_/_I—l-l\_}-|—‘ H‘:L -
L H'{l - ”".1

‘A|«'/_H) -

Wy

Puc. 3.17. CtpykTypHas cxema MHOTOKOHTYpHOI CAY

g

x

e I
Ty ! Ty v w. |
p— (.J p— o !
B ) L j
W, W,

3

Puc. 3.18. CtpykTypHas cxemMa MHOTOKOHTYypHOI CAY

v
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1. W, 4 — I1® oTHOCHTENBHO BXOAa g U BhIXOHA Y (puc. 3.14);
W,y — 11D otHOCHTENBHO BXOZA g M BEIX0Aa € (puc. 3.14);
W, s — I1® otHOCHTENBHO BXOAA f M BhIXOAA X (puc. 3.14);

2. W4 — I1® oTHOCUTENIBHO BXOJa g U BbIXoza X (puc. 3.14);
W, s — I1® oTHOCHTENBHO BXOa f M BhIXOAa Y (pHC. 3.14);
We s — I1® oTHOCHTENBHO BXOAa f ¥ BBIXOJa € (puc. 3.14);

3. W4 — I1® otHOCHTENBHO BXOAa g M BeIxoza y (puc. 3.15);
Weg — I1® oTHOCHTENBEHO BXOAA g ¥ BhIX0OAa € (puc. 3.15);
W, s — I1® otHOCHTENBHO BXOJa f U BBIXoaa X (puc. 3.15);

4. W4 — I1D otHOCHTENBHO BXOAa g M BBIXoAa X (puc. 3.15);
W, ¢ — I1® oTHOCHTENBHO BXOa f M BhIXOAa Y (pHC. 3.15);
We s — I1® oTHOCHTENBHO BXOAa f ¥ BBIXOJa € (puc. 3.15);

5. Wy, — I1® otHOCHTENBHO BXOAa g M BeIxoza y (puc. 3.16);
Weg — I1® oTHOCHTENBHO BXOAA g M BhIXOAA e (puc. 3.16);
W, s — I1® otHOCHTENBHO BXOJa f M BbIXoaa X (puc. 3.16);

6. W,y — I1® oTHOCUTENIBHO BXOJa g U BbIXoza X (puc. 3.16);
W, ¢ — I1® oTHOCHTENBHO BXOa f M BhIXOAa Y (pHC. 3.16);
We s — I1® oTHOCHTENBHO BXOAa f ¥ BBIXOJa e (puc. 3.16);

7. W, 4 — I1® otHOCHTENBHO BXOZA g M BhIXoAa y (puc. 3.17);
Weg — I1® oTHOCHTENBHO BXOAA g 1 BhIXOAA e (puc. 3.17);
W, s — I1® otHOCHTENBHO BXOJA f M BbIXoaa X (puc. 3.17);

8. Wy4 — I1® oTHOCHTENBHO BXOJa g M BhIXOAA X (puc. 3.17);
W, ¢ — I1® otHOCHTENBHO BXOJA f M BeIXOAA Yy (puc. 3.17);
W, — I1®D otHOCHTENBHO BX0oAa f 1 BeIX0OAa e (puc. 3.17).

9. W, 4 — I1® otHOCHTENBHO BXOZa g M BhIXoAa y (puc. 3.18);
W, 4 — 11D oTHOCHTENBHO BXOZA g M BEIX0Ja € (puc. 3.18);
W, s — I1® otHOCHTENBHO BXOza f M BhIXOAA X (puc. 3.18);
10. W,,4 — I1® oTHOCHTENBHO BXOAA g ¥ BbIX0Aa X (pHc. 3.18);
W, ¢ — I1® otHOCHTENBHO BXOJA f 1 BeIXOAA Yy (puc. 3.18);
W, — I1®D otHOCHTENBHO BXOAa f 1 BhIX0OAa e (puc. 3.18).
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