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OBIIAS XAPAKTEPUCTUKA PABOTBI

Axmyansrnocme npobaemsi. B nacrosimee Bpems 6e3 CUCTeMbl aBTOMaTH3a-
man npoektupoBanws (CAIIP) HEBO3MOKHO CO3DaHHE COBPEMEHHBIX PaJHO37ICK-
TPORHBIX ycTpoiicTs (POY). Baxnoe mecto B komruiekce CATIP 3aHuMaiOT 3a/a4u
MOZETHPOBaHKA. MO/IETUPOBAHUE, WIH IPOBEICHHUE BBIYHUCIMTEIBHOTO SKCICpPH-
MEHTa Ha OCHOBE MAaTeMaTHYecKOM MOJENH, ABIseTcs 6a3ucoM, Ha KOTOPOM CTpO-
WTCH CXEMOTEXHUYECKHUH aHATH3 U [IapaMeTpu4ecKas ONTHMH3aLus.

Ecnu nepBoHaYalbHO ITTABHOE BHHMAHHE YIACTSIOCH JIOTHYECKOMY MOJEITH-
POBAHMIO GONBIIMX CXEM, TO CErOJHSN OCHOBHOE BHUMAHME Y/ENIAETCS YHUBEPCAIlb-
HBIM TIPOrpamMMaM MOJIEJTMPOBAHUS CXEM, WM MPOrpaMMam aHaiim3a; OHu paspaba-
THIBAIOTCS U1 MOZEIMPOBAHHA JIFOOBIX BH/IOB 3IEKTPHIECKHX LIETeH H NO3BOJIOT
JETATbHO MOJICIMPOBATh PA3IMYHbIC JJEKTPUYECKHE PEXKHMBI. Takoe MOAEIHPOBa-
HHE OYEHB AOPOTOE HM3-33a HENOCTaTOYHOW 3DQPEKTUBHOCTH M T'HOKOCTH CyILECT-
BYIOUIMX CHCTEM MOACTHPOBAHMS. ‘

B nenom 3¢dexTuBHOCTE MOAEITMPOBAHMA 3aBUCUT OT TPYAOEMKOCTH HOJIY-
YEHHS PE3YJIbTATOB aHAIW3a U HX TOYHOCTH.

Hecmotps na GypHoe pa3BUTHE METOMOB B 3TOM OONMAaCTH W MOSABICHHE pas-
JIAYHBIX CHCTEM MOJCIMPOBAHMS, OCTAETCS MOCTOSHHASA moTpedHOCTh Ha 3ddek-
THBHbIE CHCTEMBl MOEITHPOBAHKS M1 BHIOPAHHOIO Ki1acca MOAEITMPYEMbIX 00BEK-
TOB, a TakKe NOTPEOHOCTh HA CHCTEMBI MOACTHPOBAHMSA, KOTOPbIe TMOKO HacTpau-
BanuCh OBl HA 3TH 3aJaHHKBIC KITaCChl OOBEKTOB | 33]a4. JTa MOTPeOHOCTh OOBACHA-
€TCsl, BO-IIEPBBIX, YBEJIHUYEHHEM ACCOPTHMEHTA 3JEMEHTOB M YCTPOHCTB B COBpe-
MeHHbiX POV, BO-BTOpBIX, pa3zHooOpa3HeM 3a/1au MPOEKTHPOBAHMS IPH BEIHKOM
PasNTMYAH B XapaKTEPHCTHKAX PACIOIAraeMbiX BbIUMCIHTEIBHBIX CPEJICTB.

Taxnm obpa3oM, BecbMa aKTyalbHOH sBisS€TCS 3ana4a paspabotku sddex-
THBHBIX MaTeMAaTHYECKHX METOJOB MAIIWHHOTO aHAIW3a SNEKTPOHHBIX U JJIEKTPO-
MEXaHHYECKUX YCTPOMHCTB.

Llenvio pabomur sBnsercs paspaboTka airOPATMOB M NPHHIMNOB NOCTPOE-
HUA THOKHX H 9(EKTHBHBIX CHCTEM MOACIHPOBAHUA AWHAMHYCCKHX O0OBEKTOB Ha
NPUMEpEe PaJHO3NICKTPOHHBIX (IEKTPOMEXAHHYECKHX ) YCTPOHCTB.

Hayunasa Hogu3Ha 3axm09aercs B CNeAYIOLLEM:

1. O60CHOBAHBI TPUHIMITBEI NOCTPOCHUS THOKOH H dPPEKTUBHON CHCTEMBI
MOJEIMPOBAaHUs TMHAMHYCCKHUX OOBEKTOB.

2. llpeioxkeHbl METOAbl W AIrOPUTMBI, TTO3BOJFIOINME ABTOMATU3UPOBATH
MONENHPOBAHWE AMHAMUKH IMUPOKOTO KTacca 3MAEKTPOHHBIX (JIEKTPOMEXaHWde-
CKHX) CHCTEM C OJIO9HO-MO/1YJIBHON CTPYKTYPOH.

3. Pa3paboTaH aaroputM y4dera JAaTeHTHOCTH (pasnH4yHON aKTMBHOCTH Iepe-
menHbIX). [IpeutoskeHHsI anroput™ He TpeOyeT OOMbIIMX BbIYMCIUTEIbHBIX 3a-
Tpar /s aHAJTA3a IEPEMEHHBIX HAa aKTHBHOCTE. [Ipeioken METo TOMOIOrHYECKO#

JIEKOMITO3HLIAH.
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4. TToctpoena rubkas cHcTEMa CXEMOTEXHHYECKOrO MOZAECTHPOBAHUS HA OC-
HOBE MPEJIOKEHHbIX MPHHUMIIOB H aJIrOPUTMOB.

Hayunan u npaxmuueckan uennocms pabomst: Pe3yibTath, ONyYenHbe B
pabote, MOryT 6bITh HCHIONE30BAHBI TIPH PeATM3alkK CHCTEM MOJENMPOBAHMS 1k~
POKOTO  KJjacca MMHAMHYECKHX OOBLEKTOB, OMHCHIBAEMMIX CHCTEMOM anrebpo-
JIHCb(bepeHLlHa.ﬂbeIX YPaBHEHMH.

Hpemnoxennrie MeToms: u anropurver PeanM30BaHbl B paMKax NpOrpaMMHON
crcremsl KATIP-PD. UcnonauTeasasie NPOrpaMMBl CHCTEMbI HAITUCAHBI HA S3bIKE
FORTRAN 77 v pa6oTaior B BeuuCIMTE LHOM cpene VAX/VMS.

Pesynbrarer anccepraumonnoii pa6ors: Gpum BHE/IPEHBI UL PELIEHUs 3a0a9
MOZEITMPOBAHUSA CIIOKHBIX IMHAMUYECKHX 0ObEKTOB B HAYHOI naboparopuu Ipo-
grcmo-xoncmylcropcxoro H TEXHOJOTMYECKOI0 HHCTHTYTa «BONaBTOMATHKA U MeT-

OJTOTUSE .

Anpobauus pabomu. Ocnorsie pesymsrars JHCCEPTAlMH IOKIIa/bIBATTHCE
¥ O0CYKIaIuch Ha:

MesxayHapoaHoi#i KoHbepermmn «IT
Y poOaeMbl yrpapiaeHus ¥ HHbODM:
(r. bamkexk, 2000 r.). - s>

Hayanom cemuHape B Llentpe aBTomaruzanuu npoe :
ckBa, 1995); npoekruposanus BUC (r. Mo-

3 Hayunom cemunape B Hncrutyte ABTOMATH3aUHH TPOEKTUPOBaHuA Poccuii-
CKOH aKanemum Hayk (r. Mocksa, 1992);

BcecotosHom cemuHape mo cucremam asromar
2 < \ H3aLMH. [IPOEKTHPOBAH
CAITP-90” (r. I'ypayd, 1990 EY A ; "

- Hayuno#t kongepentrn Mockosckoro bu3uKo-TeXHIIECKOrO HMHCTHTYTA;
(r. lonronpy ausrii, 1989 T.): j

Hayunom cemunape B Hucrutyre asromarnku HAH KP (2000 r.);

(4]
; 0vem u cmpykmypa pabomu. Huccepramysa cocront u3 BBEICHM, YEThIPEX
JIaB, SAITIOUEHHS, UPHITOKEHUH | CIHCKA JUTepaTyphl u3 105 HaumeHoBanul. Oc-
HOBHOM TEKCT IHCCEPTALUH 3aHIMaeT 135 CTPaHHUL MAUTHHOIMUCHOrO TEKCTA.

ABTOD BBID@KAET MPH3HATENHHOCTH HAY4HOMY ~KOHCYTBTaHTY AOKTOpY
TexHIdeckux Hayk OMoposy T.T. 3a BHUMaHMe H HeHHbIE 3aMeYaHus.

OCHOBHOE COJAEPKAHUE AUCCEPTAIIMU

Bseoenue.

Bo BBenenun o6ocHoBana akTyamsHOCTH Temir JACCEPTAlHK M
copmMupoBana wes paboter. Ilokasana ayuHas HOBM3HA NIOJTYHEHHBIX PE3YIIbTa-
TOB M OTMEYEHA WX UPAKTHYECKas HNEHHO aHH
CCThb, @ TAKKE JAHA KPATKOE COMEDK
paboThI. pe . ’

i flepeas 2nasa nocesmena npuxmnam, KOTODBIE MOJIOKEHbI B OCHOBE pa3pa-
0aTbiBaEMOMH CHCTEMBI MOAETHPOBAHHS.
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IIpese BCEro, 3TO MPHHIMI 06BEKTHO-OPUEHTAPOBAHHOTO IPOTPAMMHUPOBA-
mus. OH 06yCITaBIUBaET KOMIIAKTHOCTE ¥ rIOKOCTH CHCTEMBI, CYTh KOTOPBIX COCTO-
Ut B OBECTICYEHHH JOCTYNIa MHOTHX (yHKIWMI K oBImMM CTPYKTYPaM NaHHBIX B YC-
NOBMAX OTCYTCTBAS HH(OpPMAIAM O JETasIX peaTnsaniu STHX CTPYKTYp WITW sB-
HOTO O6MeHA JAHHBIME MEXy HEMH. TO MO3BOJIAET CTPOUTH LEIHIC cBOpKH Tpo-
rpaMMHBIX MOJyJiell [pH HE3HAYHTENHHOM ob6BeMe CHELMATBHOR TPOTrPaMMBL,
obecTeurBatoOmei WX COCTUHEHME.

Bropoli TpHHIMII, B3ATHIH B OCHOBE CHCTEMBI, — npunLEn  6104HO-
KOMIOHEHTHOM CTPYKTYPHOCTH MCCIIEAYEMBbIX OOBEKTOB. To ecTh BBIAETAETCS Kiace
06BEKTOB (2IIEKTPOHHBIX CXEM), KOTOPBIE MOXHO coﬁnpfln- ¢ MOMOIIBIO OrpaHu-
YEHHOM TPYIITIbl TAK HA3IBACMBIX "OA3MCHBIX JCMCHTOB . D70 MPHHLAT (36ycna5-
TMBAET TAKWE CBOMCTBA CHCTEMBI, Kak 3((EKTHBHOCTH B CMBICIIC 6mc1poz1el«£c'rsmi u
FHBKOCTD B CMBIC/TE [IEPEHACTPANBACMOCTH Ha PasjIMYHbIe KIACCH MOACICH Gasuc-
HBIX 3neMenToB. DM EKTHBHOCTE NPy TOM AOCTHraeTcs 3a CaeT (huKCUpOBAHHUA
Habopa Ga3WCHBIX IEMEHTOB, TaK KaKk OpH 3TOM KOMIIOHEHTHBIE YPaBHEHWS 371€-
MEHTOB CBOISTCA K Hambosee YIOOHOMY /U1 MHTCTPHPOBAHMA BUIY C y4CTOM pw-
MEHSEMOr0 METO/1a WHTETPAPOBAHHA.

PaccMOTPEHBI IPUHITATIE YHCIICHHOTO pacyera HEMHE
cxeMbl Ha OCHOBE JHCKPETH3allMH, JTHHEApU3AlMy ¥ WTEPalMOHHOro
NOMOIIBI0 MO HKaIAH mertona HetoToHa, ¥ NPWBOAMTCA 06MmIas CTpyKTypa pas-
pabaThiBagMO# NPOrPamMMBI MOAETUPOBAHHMA.

UuceHHOE MOAETMPOBAHHE MHAMUYECKON CHCTEMbI 3AKITFOTACTCA B cOCTaB-
NEHYUH U PCLICHHM CHCTEMBI anrebpo-muddeperHanbHbIX ypaBHEHUH BUA

O, x,t)=0 (D
Ip¥ 3a[aHHBIX HAYAJTbHBIX YCIOBHSIX. ANTOPHTMBI UCKPETH3ALM npeobpasyior (1)
K HeABHOM MTEpPauMOHHOR popmyIie

F(x .t W 0 ) .(2)

[N TACKPETHOM TOUKH t = tge. JacToO juiA peIICHHA HEJIMHEWHOH CHCTEMbI
anreOpauyeckux ypaBHEHHH (2) HCNOB3YIOT METOA HeroTona. D10 MO CYTH — UTE-
PAIMOHHBIA METOM, OCHOBAHHBIW Ha MCITONB3OBAHMM nepBbiX JBYX WICHOB PAAa

HHON IMHAMUHECKON
peuieHus ¢

29 0 0
Teitnopa: X N ! n
m L : -
F(xmm-]’tnﬂ) + [dF(x u+l’tn+l)/dx] PO X ) fb:43)
x , =xN

n+l n+l, s
rae m — MHAEKC HTepanuu HeroTona, a N ecTh YUCIIO HTEPALIAHM HeroToHa, ABIIAKO-

[eecs 10CTATOYHO BOBIIMM, IIPH KOTOPOM AOCTHIaeTCA Tpebyemas TOYHOCTh Pe-
LieHus. Beas HOBbIe 0603HAUEHHS, UTEPALMORHYIO GOPMY.TY (3) MOJKHO nE€penH-

cath TaK: kiR,
A(x D*s =b(x .t), @
m
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3nech s yao6CTBa HIDKHHE HHAEKCHL, T.€. HHAEKCH TMCKPETHBIX MOMEHTOB Bpe-
MeHH, onyuwiensi; A( ) = dF/dx ects Axobuan cucremsl (Marpuua pasmepa nxn),
b( ) =-F ects BeKkTOp HEeBsi3KkA. M3 nepBOro MaTPHYHOIrO ypaBHEHHS (4) HaxoauM

BemuMHYy 1mara no HeiotoHy s .

Taxwm o6pasom, pemenne CHCTEMbI BeTMHEHHBIX TADDEPEHIHATLHEX YPas-
HeHuH (1) CBOAUTCS K MHOTOKPaTHOMY PEIICHMIO CHCTEMBI JTHHEHHBIX anrebpanye-
CkuX ypaHeHwuii (4). Jlanee Gyner nokasaHo kak Ml CMOKeEM cpasy SOdeKTHBHO
3amoHATE Marpully A( ) Ha KaXKIoM Iuare urepamuu HpI0TOHA [UTst KaXKa0ro Mo-
MEHTA BDEMEHU U PEeLIaTh CUcTeMy (4).

Ilpeanosxena xracCHpUKALMA METOIOB IMCKPETH3ALAN M YHCTCHHOTO HHTET-
PHPOBAHUA, HAa OCHOBE KOTOPOH BBHIZICTEHEL )KECTKO YCTOMUMBBIE METOIBI, ITOCKOIb-
Ky ypaBHeHus Moaenu POV ABIIOTCS, Kak IPaBHIIO, KECTKHMH,

Henonbyembiii IMHEHHBIN MHOTOLIArOBBI METOJ T BO3MOKHOCTh ABTO-
MAaTHYECKH BBIOMPATE ONTHMANBHBIH MIAr HHTEIPHPOBAHMSA M TOPAAOK ANIPOKCH-
MHDYIOIIEro NOJMHOMA Ha OCHOBE JIETKO BBIYHMC/IAGMON OLIMOKH OKDYIJICHHS H ¢
CPaBHEHHA C 3a/aHHOH HOrPELIHOCTHIO pelieHus. Takas caMOHACTPONKA HEABHBIX
METOLOB MHTErPHPOBAHMSA MO3BOJIAET NPEOIOIIETH "Gaphep MOCTOSHHON BpeMeHH " .

Bmopasa 2nasa. Bropas rnara mocssimena Bonpocam BEIOOpA HE3aBHCHMBIX
TNEPEMEHHBIX H  aBTOMATHYECKOTO (POPMHPOBAHMS CHCTEMBI YPaBHEHHH MOJE/H
cxempbl. CrcTeMa ypaBHEHHH MO/IesH CXeMbl (JOPMHDYETCS Ha OCHOBE TOTO/IONHYe-
CKHX ypaBHEHHH (3aKkoHa TokoB Knpxroda m 3akoma Hanpsmkemwii Kupxroda) u
KOMNOHEHTHBIX YPABHEHMH, ONMCAHHBIX B MOAENAX Oa3HCHBIX 31EMEHTOB.

Mozempyemas cxema cocraensercs u3 GasMCHBIX 3EMEHTOB, KOTOpBIE CO-
CAMHAIOTCA Mex Ty COOOM CBOMMM BhIBOAaMH. Tak, THIHUHMIH JBYXIOIOCHBIN 3716~
MEHT IIOKa3aH Ha CICAYIOMEM PHCYHKE.

UBX IBX UBH'X IBHX
¥ 0
BXOA BBIXOJI
Puc.1

B xauectBe nepemeHubIx, XapaKTEPU3YIOIHX COCTOAHHE MOIETUPYEMOM
CXEMBI, IIpe/UIaraeTcs B3sTh a) noreHumanst Uy, Uy, v TokH Ly, Ly, CBA3aHHBIE C
BBRIBOZIAMH COCTABNAIOIIMX CXEMY JIEMEHTOB, & Takke 6) BHYTPEHHUE NEPEMEHHbIE
(Q) 3MEMEHTOB CXEMBI, TO €CTh MEPEMEHHbIE, BXOAAMIAE B KOMIOHEHTHEIE ypaBHe-
HUSA TOJIBKO AaHHOTO 3JIEMEHTA.

Ilpu Takom BbIGOpE NEpEMEHHBIX, BO-IIEPBBIX, JEIKO YUMTBIBAIOTCA KaK JIH-
HEHHBIC, TAK ¥ HEJIMHEHHBIC KOMIIOHEHThl CXEMb, YPaBHEHUA KOTODPhIX MPEJCTAB-
TAOT QYHKIHIO OAHOTO M HECKOIBKHX ApryMEHTOB; BO-BTOPBIX, HET OrpaHwye-
HUii HA BUJL (DYHKIMOHAIBHBIX 3aBHCHMOCTEN, CBA3BIBAKOIIAX TOKH U HaNpKEHHS,
B-TPETBHX, YAOOHO BBOAMTH B BEKTOP HEM3BECTHBIX HOBHIX NEPeMEHHBIX. [Tocmen-
HEE NENaeTCs, KaK IPaBMIIO, MUIA CICAYIOWMX ABYX Ciyyaes. a) Jlns yuyera kakux-
760 0COOBIX KOMIOHEHTHBIX YPaBHEHWIA. 6) [ns ynpowenus (GyHKIHMOHATBHBIX

-
3aBHCHMOCTEIi B 3eMeHTax Matpuitsl S1koOu. IIpa TakoM BHIGOpE MepEMEHHbIX HeT
"Heya00HbIX" BETBEH, CIIEIOBATEILHO, HE tpebyeTcsi mpeoOpa3oBaHue HCXOMHOH
cxemsl. HakoHEI, pH TakoM BbIGOpe MepEMEHHBIX Cpasy NOAy4aeM BCC 3HAUCHWA
TOKOB ¥ HANIPMKEHNH CXEMBI B OTIMYHME OT METO/A Y3/IOBBIX NOTCHIMAJIOB, TIPH KO-
TOPOM BBIYHCIISIOTCS TONBKO TOTCHIMAB! Y3108,

KOMTIOHEHTHBIE YDABHEHHMA, B CBOIO 0MEPEb, COCTOST U3 COGCTBERHO KOM-
[OHEHTHBIX YPAaBHEHMH M ypaBHEHUH 3aKOHA TOKOB Kupxroda (3TK) mwist sneMeH-
toB. TONOTOrMYECKHE YPABHEHMs COCTOAT M3 YPaBHEHWH 3aKOHA TOKOB Kupxroda
ANA Y3T0B M YPaBHEHHWA, BRIPAKAOWIMX PABCHCTBO NMOTCHIMATIOB HA BHIBOJAX 51€-
MEHTOB, TONKIIOUCHHBIX K OTHOMY Y3IIy. "

3TK ju1s y3/10B HPe/UIaraeTcs BKUOYHTE B CHCTEMY YPABHCHIUH MOJIE/IH HE-
NOCPEICTBEHHO; 4 YPABHEHHE PABCHCTBA [OTEHIMANIOB B Y3/ - HE BIUTIOUATE B CHC-
TeMy ypaBHEHMH. BMECTO 3TOTO BBIAETHTL COOTBETCTBYIOLIYIO oburyto suehKy ma-
MSTH JUTS KaAKIOTO MHOYKECTBA IPUPABHMBAEMBIX MOTEHIHATOB. TeM caMbiM
YMEHBILAETCS KaK YHCIIO YPABHEHHH, TAK ¥ YHCIO MEPEMCHHBIX. Haszosem 310T
noaxo/ npuHuunom obwer mamsra (IOIT). b

PaccMmoTpessl MeTosl (HOPMUPOBAHHAS TOMOJOIHYECKUX ):pasueﬂnn.

1) Jlxo6yio cXeMy MOXKHO IPeJICTaBUTh TaK, 4TO0H! m060H e y3en COeaMHAT
TONBKO /(8@ BbBO/@ (BXOM M BHIXOJ). DTOr0 MOKHO AOOHTECS BECACHHEM 6a3ucHOro
snementa KNOT B y3nax ¢ BaTEeHTHOCTBIO Hombiiie mayx; Toraa TomoIoruIeckmue
yPaBHEHMS MOJKHO YIECTh ¢ MOMOIIBIO NPHHIHATA o6meit mamaTu (cM. puc. 2). B
ITOM CJTydae NpUHLMN OOIER namMaTH MCTONIB3YeTCH, nomumo 3HK st y37108B,
raioke s yaera 3TK st y3/10B 1 1aeT CICAYHONIMEA BRIATPBIII B YMEHbIICHHH

Pa3MEPHOCTH CHCTEMBI YPaBHEHHH.

LT
)
Puc. 2.

. . P L
3, D, — 3NEMEHTHI, MOAKTIOUEHHBIE K HHTEPECYIOMEMY Hac y31y, Ur I], UL,
% ’TE] =
NOTEHLUHMAND! ¥ TOKH BHIBOZOB 3THX 3JIEMEHTOB; Macchs Y| ]| — mamsTh, BELACICHHAS

U=U, =>Y[1]
F=L 2Y[2]

JUTA NEPEMEHHBIX COCTOSHUS. . 'y
Bumecto uernipex nepemernsix (Uy, 11, Us, o) # 1ByX ypaBHEHHH NOJTYH

nse nepemennbie (Y[1],Y[2]) Ge3s ypasHeHuUi. (3amermm, 910 HasraHe YHucna ypas-
HEHWIl W 9UCITa IEPEMEHHBIX COXPaHseTcs, T.€. 4-2=2-0). OpHaxo, HEAOCTATKOM
3TOTO TIOIXO/IA SBJISETCA YBEIHYEHNHE PA3MEPa HCXOHOH CXCMBI 32 CHET BBE/ICHIA B
ee Toronormio snementos KNOT. Bonee yao6HbIM MpH GOPMUPOBAHHM TOMOIOIH-
YECKWX yPaBHEHHH ABIACTCS CEAYIOMMIA MOIXO.

\
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a ) Jlna morerimanos kax u s TPENBIAYWEM ClyHae UCTIONB3YETCS DAL

06 y
alggn namaty. A 3TK s yana kmoyaercs s CHCTEMY ypaBHEHHH. DTa npouey-
P2 QOPMHPOBAHMA TOIOJIOTHYECKHX YPaBHEHHI TIOKAa3aHa Ha CIIE/YIOMEM pucyuxé

oy

SRSB4 UL

Us,I

/@ el
[OIT: U= U,=U, = Y[1]

3TK: I+ P 02y
Y[2]+Y[3]+Y[4] =0
CootserctByio i
MC H3MECHCHHA YHCIIA [IEPEMCH i
ool A i D HBIX ¥ YPABHCHUH H300pasum B ¢iie-
131;)1] 3 nepemenupIx — 2 YpaBHeHus = 1 nepemennas — 0 YPaBHEHUHA,
a K: 3mepem. — 1 Ypas. =3 mepem. — 1 ypas. ’
UCTEMa yPaBHEHHH IS Y9ACTKA CXEMET (y3mer 1 w 2 ma puc. 4.) BRI IAANT TaK:

0
¢ U2 = Y[1]
I, -1, =0
ULy =
S ok = Y[2] TOIOJIOTHYECKHE
A i ;
d, 103 I, =0 (3TK ana y3na) yPaBHEHHs
s =0 (3TK ana 3JIeMEeHTa)
£ S R
: (U(]) 5, E)=0 KOMIIOHEHTHbIE
e
vy B 0O YPaBHEHUSA
< fz(Ugﬂuz’Iz):O
L-1'=0
0
f3 (UO s U 1 Is) = V32 1,°
3 o E) /
f,(U,,U,.1)=0 @

\
= %%J Vi ly

1
Vil ViSL° Vala V' L1,° - a “¥'s

Puc. 4.
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B nporpaMMHOM CHCTEME KOMIIOHEHTHbIC YPABHEHHS OIHMCHIBAIOTCA B pa3fie-
nax onucanui 6a3ucHbIX dIeMeHTOB. OHM aBTOMATHYECKH COOMPArOTCs Npu cOopke
MOZENH CXeMbI mporpamMmoi. J[oka3aHa KOPPEKTHOCTh (HOPMUPYEMOH NPETOKEH-
HBIM CTIOCOOOM CHCTEMbl YPaBHEHHH.

Mojeny Takux BaKHBIX Oa3UCHEIX 3/IEMEHTOB, KaK IOy IPOBOAHHKOBbIE
rpuOOPHI, KOTOPhIE XAPaKTEPHU3YIOTCS PAJIOM NapaMETPOB: JIECKTPHYECKUE (OA-
BHDKHOCTb HOCUTENEH, HX BPEMEHA >KH3HH U Ip.) H TCXHOJIOTHIECKUE (TeOMEeTpHYE-
CKH€ pa3mepsl, Npoduib pacnpeaeneHus npumvecd u 1p.). [1o 3TiM napamerpam myrem
MOJIEIMPOBaHUsl HOJIYIPOBOAHMKOBOrO MPHOOPa PACCUATHIBAIOT IPOCTPAHCTBEHHBIC
¥ BPEMEHHBIC 3aBHCAMOCTH JIEKTPOCTATHYECKOrO NOTEHIHANA H KBAa3H MOTEHIMA-
nos MepMHu IS AIEKTPOHOB M ABIPOK. 110 3TUM BENWYHHAM, B CBOIO 09€pPE/ib, OIpe-
JIETSIFOTCS. BEKTOPHBIE MO HANPSXKEHHOCTH 37IEKTPUYECKOTO HOJIS ¥ ITIOTHOCTH
3IEKTPHYECKOro Toka. HakoHen, MHTErpupoBaHMeM 1IEPBOro U3 BEKTOPOB JI0 KOH-
TYPY MEXy COOTBETCTBYIOIMMH KOHTAKTAMH TPHO0pa, a BTOPOro — MO MIOMAaiM
3THX KOHTAKTOB HAaXOAAT BHELIHWE JJIEKTPHYCCKHE XapaKTePUCTHKHU Ipubopa.

Pa3paboTdnKy jx¢ CXeMBI HYKHBL JTAINE KOJTHIECTBEHHbBIE OMUCAHUA BHELLIHUX
HIEKTPUYECKUX XaPAKTEPUCTHK pUdopa, KOTopbie uMenH Obi TpebyeMyio TOWHOCTE
# ObUTH OB TTO BO3MOXXHOCTH IPOCTEIME. Kak NMpasuiio, OpHEHTHPYIOTCA Ha 0Tpado-
TAHHYIO TEXHONOTHIO M3TOTOBJICHUS PUOOPOB U ITO3TOMY MMEETCS BO3MOKHOCTE
MIOBBICHTE TOYHOCTH MOJIENIEH, SMITUPHYECKH 1o A0Mpast 3Ha4eHHs apaMeTpoB B
aHaTUTHYeCKHX opmyrax Mozey.

Jlist mene# yMEHbIICHUS BBIYUCIUTEbHBIX 3aTPAT NPY pacyeTe XapakTepu-
CTHK CXEMBI HET CMBICIIA 3aBEIILIATH TOYHOCTH, KOTOpast ONpEaeIeHa NpubmKeH-
HBIM XapaKTePOM MaTeMaTHYeCKOi Mojieiii. Bee umeromuecs B paciopsKCHHN
pa3paboTyuKa napameTpsi H XapaKTePUCTHKH HEJIUHEHHBIX PEXUMOB ABIAIOTCS CY-
ry60 IMOUpHICCKAMHA. BhIAEIAIOT CEAYIOME TPH OCHOBHBIX THITA MOJETIEH.

Tou Moge Pexumbi Bo30byxae- Ipavep
HUS
1. Moznens, OnHCEIBAK0- PEIKEMBI MAJIOrO BO3- BBICOKOYACTOTHAS
was paboTy HA MAJIOM CHrHaNe OyKNEHHA B OKPECTHOCTH pa- NHHEHHAA MOJETh
(mn.. RLC-akTHBHAs) Gouei TOYKH TPaH3HCTOPA
2. CraTnyeckas MOJIe/b. BCE BH/BI BO30YK/IE- HEJIVH. MOJIENb

OMHCHIBAKOIAS PaboTy Ha 6OITB- HHS HA TIOCTOSHHOM TOKC TPAH3HCTOPA CO CMCIICHHCM
MIOM CHIHAJIE (HEJNHH.. PE3HCTHB-
Hasi)

3. JluHaMuyeckas Mo- r0boe BO30YHIECHHE HEJIMHEHHAs nepe-
Jenkb, OMHCHIBAONMAL PaboTy Ha KIFOUATCILHAS MOJICTD
Gosmbiuom curxane (heaun., RLC TPAH3KCTOpa

AKTHBHAA)

Mozens TpeThero THna - JMHaMKHYeckas MoAeNb s GOIBIIOro CHTHANA -
ABNIETCS camol 0Omiei (Cle0BaTeIbHO, CaMOit CIIONKHOI) W €€ Ha3bIBAIOT TIT0-
BanTBHON MOJENBI0, MMEHHO OHa McTiome3yeTes B ciucreme KAITP-PO.

B ocHOBE MOZENH TIOTYIPOBOJHAKOBOTO THOAA, OOPMICHHOTO B CHCTEME
KATIP-PD kak npoctoit arperar DIODE, nexar ¢usndeckue nponeccsl. JIuoa ss-
JIAETCS CaMBIM TTPOCTBIM TOJTYITPOBOHUKOBbIM TPHOOPOM ¥ MHOTHE 10JTyYEHHbBIE






