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NMPELUCIIOBHE

Tpu OTeueCTBEHHBIX METOJA OTHECEHH aBTOPaMH KHHIH «OCHOBLI
TEOPHH M NPAKTHKH (QYHKUMOHAJbHO-CTOMMOCTHOro aHagausa» [12, c.
94] k KJaccy MeTOLOB JanpasiaeHHoro moucka: APU3 (TPH3), merox
NOHCKOBOrO (PH3WUECKOTO KOHCTPYHPOBAHHSA M KOMIIEKCHBIE METOA
NOHCKa HOBHIX TeXHHYECKHX peineHuii. IlepBnle nBa Merona noapo6GHo
paccMOTpeHbl B COOTBETCTBYyIolllel muteparype: [4, 5] u [1, 14]. Kom-
IJIEKCHbIH METOJ OCBellleH H H3BecTeH ropasno MeHblue. BocnosHHTb
3TOT mpo6es NpH3BaHA AaHHas KHHTra.

KoMIuieKcHBIT MeTo MOHCKA HOBBIX TeXHHYECKHX pelLleHHil paspa-
6oran B 1978—79 rr. nox pykosoacrsom B. M. TonznoBckoro u mpouen
MHOTOJIETHIOIO NPAKTHYECKYI0O NPOBEPKY Ha 3ajayax H3 pasjiHYHBIX
oTpac/ell TeXHUKH, NOATBEPAHBIIYIO ero 3(p(PeKTHBHOCTS.

OcHoBHasi Ue/Nb KHUT'H — NOKa3aTb Ha NpHMepax, KakK pelamTcs
3aJlayl C NMOMOIUbI0 METOAHYECKOro mojxoja BooOlle H C NMPHMEHEHH-
€M KOMIJIEKCHOI'0 MeroJa B 4acTHOCTH. OIHAKO OCBETHTb 0COGEHHOC-
TH Meroaa (Kak M J1060r0 06beKTa) MOXKHO TOJNBKO B CPaBHEHHH C
aHanoraMu. [ToaToMy momyTHO 6yJeT paccka3aHo H O APYTHX MeTOAax
HanpaBJIEHHOTO NMOMCKa H 6GyneT Kak Gbl MPOJOJIKEHA TeMa «MEeTOJ0-
BeIEHHsI», pacCMOTpPEeHHAsi B IVIaBe O JIOTHKe IOHCKAa HOBBIX pelleHHH
npenbifyiieii KHuru aBropoB «PauuonanbHoe TBOpuectBOo» [9].

Caenyer oTMETHTb, YTO IPH PAacCMOTPEHHH KOMIIJIEKCHOI'O METO0Ja
H NMPHUMEPOB ero NpHUMeHeHUss Heo6xoaHMo 6yner MOCTOsSIHHO 06palaTh-
csl K KHure [9]: u K TepMHHaM, H K TEOPETHYECKHM IIOJOXEHHSM, H K
KOHKDETHOMY IOHCKOBOMY amnmnapatry. B aroM mnJjaHe RaHHYIO KHHTY
MOXHO CYHTaTh HENOCPEICTBEHHBIM NPOJOJIKEHHeM MNpebAyIueH, Hil-
JIOCTPHPYIOLIMM H3JIOXKEHHble B Hell TeOpeTHYECKHe MOJIOXKEHMS.

Hapn xuuro#t pa6oraau: B. Y. l'onposckuit — raasa 1, 2, 4, npuao-
xeHHe 1; M. U. Baitnepman —ranaBa 1, 3, npujoxeHue 2.

ABTopH BbIpaxaioT HcKpeHHolo 6aaromapHocth B. Il. Top6yHosy,
A. I1. Coxuny u 0. H. llenomMKy, npMHUMaBIIHM yYacTHe B paspa-
60TKe KOMIJIEKCHOrO METOJa M ero NpaKTHYECKO# mpoBepke.



Fnasa 1

KOMIJIEKCHBIN METOZL,
OTIHYAIOIHACS TEM..

uau
0 2eHuu u 3a00elicTse,

0 TOM, 4em u nouemy 6viau HeydoB.aeTBOPEHbL

asTopbL 3TOU KHuzu,

KaKoe OTHOWleHue K 38PUCTUKe umeer Komanoa
«Hacoinars nopox Ha noaxys,

0 MecTe KOMNnAeKkcHozo meroda 8 pady Opyesux merodos,
a 8 camom KOHye —

O TOM, No4eMy TOUHbLE HAYKIU HA3bLBAIOTCA TOYHbIMU



YciaoBHble COKpaleHHs:

TPU3 — Teopus pelleHHs H3006peTaTeNbCKHX 3afay
APW3 — anroput™ pellleHHsi H306peTaTeNbCcKHX 3anay
TC — TeXHHYecKasi CHCTeMa

TII — TEXHHYeCKOe NPOTHBOPEYHe

KM — KOMILIEKCHBIH MeTOn

lenuit u sjozneicTBo, roBopAT, He coBMecTHMB.. HoO crpemienue K
HOBOMY H KOHCEpBaTH3M B 4YeJOBEKe YKHBAIOTCs BHoJiHe. [ToaToMy
Ji060e HOBLIECTBO [OJIKHO J0OKa3hiBaThb CBOe NpPaBO Ha CYyLIeCTBOBa-
HHE: «...OTJIHYAIOUIUACS TeM, 4TO, C IEJbIO...».

Yro6bl MOKa3aTh OCHOBHBIE 0COGEHHOCTH KOMIJIEKCHOTO METOAa Mo-
HCKa HOBBIX TE€XHHYECKHX pelleHHH, HeOGXOAUMO OO6paTHTLCS CHayaJa
KO BpeMeHH ero paspa6otku: Kk 1978—79 rr. Cieayer oTMeTHTb, YTO
aBTOPH NMPHOOLIMJIHCL K METOLAaM TBOPYECKOTO IOHCKAa Yepe3 TEeOopHIo
pelieHnss u3o6perarenabckux 3apau (TPH3), koropas B Hauage 70-x
TOl0OB Ha3hbiBajach aJrOPHTMHYECKOH MeTONHKOH (10 Ha3BaHHIO METO-
Jla — aJITOPHTM pelleHHs: H3o6peraresnbckux 3amay (APHU3) [3], co-
craBasiouero ee ocHoBy). B te roxst APHU3 6bi1 mpaKTHYECKH eXHH-
CTBEHHBIM METOJLOM, B KOTOPOM CTpeMJIeHHe YMeHbIUHTbh nepe6op Ba-
pPUAHTOB MNpPH IOHCKe peaJH30BHIBAJIOCH HaHGoJiee MOC/EN0BAaTENbHO.
OcoGeHHO 3aMETHHIi CKaY0K B MOBBIILIEHHH HANpaBJEHHOCTH GBI cHe-
gan B moaudukauuu APW3—77 [4]. Ho, cnpaBeanuBo oTBepras Me-
TO1 Npo6 u OWHGOK KaK cpeacTBo noucka pewenuii, B TPHU3 oxnospe-
MEHHO «mpepand aHatdeme» nepe6op BapuaHToB BooGie. APU3—77
6bl1 nocTpoeH Tak, OyATo Bcerpa IoJyvaercs OAMH BapHaHT pelle-
HH$1, MPEIIOYTHTENbHOCTb KOTOPOTO TapaHTHPyeTcss MPaBHJIbHOCTbIO
BHIMOJIHEHHST GOopMa/IbHbIX NMPABHJ aJrOPHTMA, OTPAXKAIOUIHX B OCHOB-
HOM BHyTpeHHee (yHKLHOHHpPoBaHHe cHcTeMbl. CreneHb HamnpabJieH-
HOCTH MeTOAa NpEeBLICHJIA NONMYCTHMBIH ypoBeHb, 06YCJOBJEHHHH M0-
CTUTHYTHIM NPOHUKHOBEHHEM B CyTb IpoLecca MOHCKA HOBHIX PEIIEeHHI.
Meroa cTas M3AHLIHE KeCTKHM. PaKTHUECKH aJTrOPHTM PeleHHS HEeKO-
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TOPHIX THIOB 3afay GBI pacnpocTpaHeH Ha Bce 3anaul. EcrectBeHHo,
npu ucnoab3oBanuu APU3—77 nasa pewenus 3anay, oco6eHHO NMpak-
THYECKHX, CTaJIH BO3HHKATh CGOH.

Hs uncna MeTonOB, ONHCAaHHEIX K TOMY BpeMeHH B xureparype [6, 7, 11], on-
peneneHHnM aHTHnofoM APH3y cpean anropuTMuuecKHX MeToJ0B Obla 060O6leH-
HH 3BPHCTHYECKHA aJTOPHTM IIOHCKa HOBHIX TeXHHueckux pemwieHuft [11]. OH 6na
paspaboTaH nyTeM CTAaTHCTHYECKOA OGPaGOTKH H OGOGUIEHHS pa3JIHYHBIX MeTOIHK
Kak 6a3a I/ CO3[aHHA CNelHaJH3HPOBaHHHX (oTpacieBhnX) MeronoB. HamnGoJbiuee
YHCJIO OMNepalHii InpeiHa3HayaJoCh JJs IOCTAHOBKH (NEPEOCMBICJEHHS) 3ajauH H
JJsl aHalH3a, BHGOpa H Da3BHTHA pelleHHd., B KkagecTBe OCHOBHEIX CpPeJCTB pelue-
HHSl 3aJayH TNPEANoJarajoch HCIOJbSOBATh MAacCHBH (H3HdecKHX 3ddeKToB H Tex-
HHYeCKHX pellleHHH (He OBUIH ONMyGJHKOBAaHH), MAacCHB SBPHCTHYECKMX  NPHEMOB.
(420 emHHHML) M MacCHB NMOHCKOBHX npoueayp (85 emmnuu). Ilockosnbky BhiGOp M3

uUrr BAEB0,
47 &80 ~
~CYHTIETTY 3 [IOLE




MAaCCHBOB pemalomnﬁ 3ajlady dYeJOBeK MOJKeH OHJ HesaaTh ONHpafACh TOJbBKO Ha

CBOfi ONHT H HHTYHIHIO, HAampaBJIEHHOCTb IOHCKA 3THM METOAOM 6na BecbMa He-
BeAHKA.

HeynoBsieTBOpeHHOCTD H3BECTHHIMH METOLAMH, ONHPAIOIIASCS Kak
Ha pe3yJbTaTH HX NPAKTHYECKOH NPOBEPKH, TaK H Ha BHIIOJHEHHHIE
TeopeTHYecKHe Pa3pabOTKH, H SIBUJIHCH NPHYHHOH, moGyauBLIel aBTO-
POB K CO3LAaHHIO HOBOro Merona. 3a ocHoBy Oni mpunsar APH3. Oa-
HOBpEMeHHO OLIH HaMeueHH HanmpaBJleHHs pa3pa6GoTKH, KoTophie 00y-
CJIOBMJIH OCHOBHBIE OTJIHYHSI 3TOO MeTOAAa OT H3BECTHHIX:

1) B OCHOBY NOCTpPOEHHS HOBOI'O METOAA IIOJIOXKEHH He CTaTHCTHKA
H He aHanu3 «c60oeB» B peLIEHHH 3ajay, a TeopeTHUeCKHe paspa-
60TKH B 06/1aCTH NMOMCKAa HOBHIX TeXHHYECKHX pelleHHil (B IepBYIO
odepenb — pa3pabGoOTKH JIOTHKH IOHCKA);

2) merton BKJIOYaeT anmapar (CHemHaJu3HpOBaHHHE GJIOKH) HJs pe-
IeHHs o6enx OCHOBHHIX KJIacCOB 3ajau: 3afiay CHHTe3a H 3ajay —
[IPOTHBOPEYHH;

3) He OTKa3HBAascb OT HaNpaBJIeHHOCTH MOHCKA, BMECTO HCIOJb30Ba-
HHSI HeNOCTAaTOYHO OGOCHOBAaHHHIX (OpMa/bHHIX NpaBHJA CAeJNaH
aKUEHT Ha BHISBJEHUE CYLIHOCTH KOH(JIHKTA U «pasBHJIOK» B IIPO-
Lecce MOHUCKAa C CO3HATeNbHHIM BHIGOPOM HaNpaBJeHHs pelleHHs
3ajaumu;

4) MaKCHMMaJbHO HCNOJIb30OBAH anmapaT BLISABJIEHHST H pas3pelleHHs
NPOTHBOPEYHi, B TOM YKc/Ie — aHaau3 TexHuueckoil cucreMsl (TC)
yepe3 JIOTHYECKYIO CTPYKTYpy TexHuueckoro mpotuBopeuns (TII);

5) nns pelleHHs 3ajay CHHTE3a B MeTOJ BKJIOYEeH anmapar HocTpoe-
HHSI CTPYKTYpPhl H NOHCKA (H3HYECKOro NMPHHUHNA AeHcTBHS Ha 6a-
3e 3akoHoMmepHocTell mocrpoeHus TC (sHepreTHueckas NOJHOTa H
NPOBOJHMOCTD) ;

6) MakcHMaJIbHO HCNOJb30BaHa OJHA M3 BaxHeHIIMX 3aKOHOMEpPHOC-
Teil pa3BHTHS TEXHHYECKHX CHCTEeM — IOBBIIIEHHE CTENeHH HAealb-




Hocty TC, nais yero, OCHOBbLIBAasChb Ha paHee paspaGoraHHoe mpen-
cTaBJieHHe 06 HIeaJbHOH CHCTeMe («CHCTeMBl HeT, a (yHKIHS ee
BHINOJIHAETCA»), BBeJeHbl B METOJ NPHMHIHIB HIeaNdbHOCTH; MDH
BLINOJHEHHH Ollepalluii CHHTe3a pelleHHs, TJe, KaK NpaBHJO, HIET
OTXOJ OT HA€aNbHOCTH, CAeJaH aKLeHT Ha HCNOJb30BaHHE CKPHITHIX
HJIH HEMNOoJIe3HBIX CBOHCTB (PecypcoB) 3J€MEHTOB CHCTEMBl H ee OK-
PYXeHHsi, a TaKxKe BBeJeH aHaJH3 CTeleHH HIeaJbHOCTH CHCTEMBL.

X kX

Pa3spa6GoraHHBI MeTOH, MOJYYHBIIMHA Ha3BaHHe KOMIUIEKCHHH Me-
TOJA MOHCKa HOBBLIX TEXHHUYECKHMX pelleHHH (COKpalleHHO — KOMILJIeKC-
et Meron, KM), npeicrasaser co6oii obuieTexHHYeckyo (Mexorpa-
CJIEBYI0) METOJHKY HaNpaBJIEHHOTO MOHCKAa HOBHIX pelIeHHi H HMeeT
BHJ 3BPHCTHYECKOI'O aJrOpHTMA.

DBpUCTHYECKHA aJrOPHTM TNpeJCTaBAsseT cO6OH CTPOro OnpeAeeHHyI0 NOCHaen0-
BaTeNbHOCTb (CHCTeMY) NpelmHcaHHi, CBOEr0 POAa aJrOPHTMH3HDOBAHHYI0 HHCTPYK-
IIHI0, YKa3HBalOIYylo, YTO M KaK JOJXKeH [elaThb YeJOBeK, YTOOh pelINTh 3aj4auy.
Ilpu stoM (B orauune OT ajaroputMa ajas DBM) npennncanus Meroja SBJSIOTCA
He CTPOTHMH, 3BDHCTHUECKHMH. B OT/IHYMe OT aJrOpHTMHYECKHX METON0B HeaJro-
PHTMHYECKHEe 3BPHCTHYECKHE METOIHR CTPYKTYPH30BaHH cJa6o. B HekoTophix H3 HHX
OroBapHBAlOTCA TOJBKO OOLIMe NPHHUMIB H YKPYNHeHHbI njaH pnefictuii. A mopa-
JOK TIpHMEHEHHs KOHKPETHHIX NpPEANHCAHHH He SIBJSETCH CTPOTHM.

Crepyer OTMETHTb, YTO aJropHTMHYecKass (opMa MeToXa He rapaHTHpPYeT ero
HanpasJeHHOCTH. TaK, cTpaTerds CEeMHKDAaTHOro noucka [6], umelomas BHI 3BpHC-
THYECKOr0 aJropuTMa M TNpeAnoJaraiollasi NpHMeHeHHe MaTpHLU 7X7, mo MexaHH3-
My noHcKa 6/H3Ka K MopdoJornueckoMy Merody [7, 8], koropmi#i sBasiercs Mero-
JIOM HEHamnpaBJeHHOT0 CHCTEMAaTHYeCKOro NMOHCKa pelleHHH.

YKkpynHeHHasi cxeMma Meroia nokasaHa Ha puc. 1. Tekcr merona
HpHuBeleH B NpuJaoxeHusx 1 u 2.

KomnuaekcHbiit MeTON BKIOYaeT B ce6sl CHCTEMY NpeiNnHcaHHi H Mac-
cuBbl HHpopMauuu. [Tpennucanus MeTofa pPasfesflOTCS HA OCHOBHYIO
NOC/IEeJOBATENbHOCTh JEHCTBHH M COBOKYNHOCTH ONEPaTOPOB.

OcHoBHasi TOCJEN0BaTeNbHOCTh AEHCTBHI (IpHBEJeHa B NPHJIOXKe-
HUH 1) ONHCHIBAeT omepalHH, COCTaBJISAIOLIHe NMPOLECC MOHCKa HOBHIX
TeXHHYECKHX pelUeHH#, W NeJuTC Ha ULiecTh 3TanoB. lleHTpaJbHble,
«peliaTesbHble» (BTOPOi, TPeTHHl M YETBEPTHIH) 3Tanbl pasjiefeHb Ha
nBa 6s0Ka. «BJI0OK (PyHKIHOHAJbHOTO CHHTE3a TeXHHYECKOH CHCTEMbI»
HCIONb3yeTcs B TeX caydasix, korga Hano moctpodts TC «c Hyas» no
3anadHoi raaBHoi nonesHoil ¢yukuuu (I'TIP) waum nocTpouTh aBe H
GoJiee TOACHCTEMHE B HMelolledcss TexHHYecKoil cHcreme. B ocraib-
HBIX CJyYasiX, NPH peLIeHHH 3a]au-IPOTHBOPEYHH HJIH NPH AOCTPOH-
Ke OJHOH NOACHCTEMBI HCHOJb3yeTcsi «BJjok mpeo6pasoBaHHs TEXHHUe-
cKoli cHcTeMBbl». BJIoKH CBfisaHbl MeXAy cOGOH: ecliH NPH CHHTe3e
MHOro YHKIMOHA/IbHOH CHCTEMBl BO3HMKHET MOA3ajava, AJd ee pelle-
HUA MoXeT ObITh HCINOJAb30BaH «DBJjok npeo6pa3oBaHHsl TeXHHUYECKOH
CHCTEMBbI».

Oneparopsl npeicTaB/siioT coG0H NoJApo6HbIE NPeANHCaHUs, JH60
pPas3bsCHAIOLINE MOPSANOK BHIMOJHEHHS] OTIeNbHBIX ONepallil OCHOBHOM
[OCJIeJOBaTeMbHOCTH AEHCTBHH, JHOO ABJSAIONIHECS CNEelHAJbHBIMH H,
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B OINpeleJeHHOM CTeNeHH, CaMOCTOSATeNLHEIMH HHCTDYMEHTaMH IJs
npeo6pa3oBaHHs 3aJayd M CHHTe3a DelleHHd, NJsA aHajdH3a H CHHTE3a
TeXHHYeCcKHX cucteM. CBoero pofia « MUHHAJITOPHTMBI».

B TekcTe OCHOBHOH MOCHENOBATeNbHOCTH AefiCTBHIl cIpaBa OT OIH-
CcaHus onepanuil yKa3aHs HoMepa onepaTopos, obpallleHHe K KOTOpHIM
obseryaer BHIIOJHEHHe JaHHOH omepauuu. Tam e yKkasaHn H HoMepa

MaccHBOB HH(QoOpMalHH, KOTOpPHE [OJKHBI ObITh HCHOJNb30BAaHH MpPH
MOHCKe pelleHHi.
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COBOKYIHOCTb ONEPaTOpPOB — OfHA H3 OCOGEHHOCTER KOMIJEKCHOrO  MeTOAa,
Oua npH3BaHa paspeliNTb NPOTHBOPedHe, THIHYHOE JAJAS METONOB, OpHEHTHDPOBAH-
HHX Ha 49esioBeKa: AJs oOOJerdeHHs OCBOEHHS OnepallHH MeTOAa AO/KHH OHTb
«MeJIKHMH», NPOCTHMH, a INOCJe OCBOeHHS CJHLWIKOM JApOGHOoe JeseHue Ha onepa-
LUHH MelllaeT, TOPMO3HT HeficTBHe. M3 HCTOpHH M3BecTHO, KaK MOROGHOE NPOTHBOpeE-
gHe OHJIO paspellleHO B BOEHHOM Jese. IIpn BBeZeHHH OTHECTPEJLHOTO OPYXKHS €ro
sapsaxaay B GOeBHIX YCJOBHSIX CHayaJa mo legofi cucreMe KoMaHna: or «IIpoumc-
THTb CTBOJ lIoMnoJoMs» no «Hacumnarb nopox Ha noiakys. 3ateM B 60i0 nepeLlan
K OoQHON KoMaHJe «3apsXafi», a NpPexXHIO COBOKYNHOCTb KOMaHJ OCTaBHJIH TOJb-
KO npH o6yyeHuH. Bo3MOXHOCTb NORZOGHOrO mnepexoja 3ajloXKeHa ¥ B KOMIJIEKC-
HHA MeTOX: mMO Mepe OCBOEHHSI MeTojJa OnepalHH OCHOBHOH INOC/Ie0BaTeNbHOCTH
HefCTBH MOryT BHINOJHATbCA Ge3 oOpallleHHss K COOTBETCTBYIOLIMM OIIepaTOpaM.

KomnaekcHblii MeToJ B NMOJHOM o6beMe NpeNHAa3HaueH AJs pelle-
HHS CJIOXKHHIX 3aAa4 M AJ5 BHIPpabOTKH OOLIHX HAaBLIKOB NMOHCKA HOBHIX
TeXHHYECKHX pelleHHH. Pajx Hec/JOXHBIX 3a7lau MOXeT GHITh pelleH He-
NOCPECTBEHHO HCNOJIb30BaHHEM MaccuBOB HHbopmauuu. OrneabHHE
onepaTophl MOTYT HCIOJIb30BAaTbCs CaMOCTOSITEIbHO (Hampumep, ore-
paTtopil Bbl6opa HampaBJieHHsi pelleHHss M CPaBHEHHs aJbTepHAaTHB).
Ilpu ucrmonb3oBaHUMM MeToJa HEOGXONHMO TaKxXe PYKOBOICTBOBATHCSH
YeThpbMs OOLIMMH NpaBHJIaMH, NPHBEJEHHHIMH B NpujoxeHun 1 ne-
pel TEeKCTOM OCHOBHOH NOCJ/IEN0BATENbHOCTH.

B npunoxenuu 1 ykasaH cOCTaB ONepaTopoB W MacCHBOB HH(ODMAIMH, a TaK-
e NpHBEleH TeKCT ISTH ONepaTopoB, HCMOJb3YeMHX B <pellaTeJbHHX» 6J0Kax
merena. CofiepKaHue 9acTH OnepaTopoB (aKTHYECKH H3J0XKeHo B KHure [9]:
— CYTb OMepaTopoB BHIABJIEHHS M Da3pellleHHs NPOTHBOpeuuii — B raase 3;
~— COJlepXKaHHe CTPYKTYPHO-3HEpPreTHUECKOr0 OnepaTopa COOTBETCTBYeT TIJaBe 5.
O copepxanun 6JIOKa ONepaTopoB NpeAMeTHO-(PYHKUHOHAJIBLHOrO aHaju3a MOX-
HO cyauThb no xapakrepucruxkam TC, onucanuum B raase 2 kHurn [9], c saemen-

.
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“TaMH 3TOro GJIOKa MOXKHO TaKXKe MO3HAKOMHTbCA no Kuuram [7, 8]. Ilpumepnm
4HAH32 CHCTEMH Ha HJEaJbHOCTb H HEKOTOPHX APYMHX acneKkTOB  mpeAMeTHO-
¢$YyHKUHOHANBLHOrO aHaNH3a GYAYT NMpHBELEHH B raase 3.

Oneparop ompeieneHHss KOHEWHOH LEJH pelleHHS NPeLyCMaTpHBaeT (OPMHPO-
BaHHe LeJH Ha Gase MHOTOACHEKTHOrO CMHCKa ueJeil (c Omopoil Ha rJaBHHE H 06-
mue uenn), IloaxoR, sanoxenHHA B omepaTop BHOGOpa HaNpaBJeHHS peUIEHHA, CO-
OTBETCTBYET MPHHUHIAM OPHEHTHPYIOIEr0 MOHCKA, H3JOXEHHOro B TIJiaBe 6 KHHIH
[9]. (TTocraHoBka 3amaun KpaTKo GyAeT MOKasaHA B raase 2 H noxapo6Ho Gyner
paccMoTpeHa B OIHOA u3 cJeAylollux KHHr cephh). Oneparop cpapHeHHs aJbTep-
HaTHB NMpeAyCMaTpHBAeT NMDHMEHEHHE METOAA BecOBHX Ko3atddunueHtos. Ilpumep ero
fcnoJb3oBanus GyneT AaH B IyaBse 3.

C asleMeHTaMH MacCHBa THIOBHX DelIEHHA MOXHO MO3HAaKOMHTbCA MO KHure [9]:
— NPHHUMNH HAEaJbHOCTH OMHCaHH B IJaBe 4;

-—-Q)par;em MaCcCHBa THHNOBHX (OpPM paspellleHHss MPOTHBODEUHA JAaH B NpHJIOXKe-
HHH 3.

MaccuB ¢usudecknx siBaeHHA M 3(h(eKTOB KOMIJIEKCHOrO MeTOAa BKJlOYaer 250

efHHHN HHGbOPMAUHH ¢ noHCKOBOH TaGauneil. COKpalleHHbi BapHaHT 3TOTO MacCH-

Ba MpUBEAEH B NPHJIOXKeHHH 2 HacTosilledl KHHCH, B Le/loM JOrHKa KoMmJIeKcHOro

‘M€TOla COOTBeTCTBYeT riase 6 kuuru [9].

X % Xk

HuTepecHo cpaBHHTb KOMIVIEKCHHA METOA C NOCAeAHHMH  MOXHGHKAIHAMA
JAPYrHX METONOB HanpaBJcHHOrO noucka. B 0GoGUIeHHOM 3BPHCTHYECKOM  MeTOAe
[14], (xotopu# paspnpaer HieH OGOGLIEHHOTO 3BPHCTHYECKOrO aJrOPHTMA) BHIAE-
JAI0TCA ABAa THNMA 3ajay: YCTpPAHEHHe HEAOCTAaTKOB H3BECTHHIX TEXHIYeCKHX O6beK-
TOB M MNOHCK NDHHUHNHAJIBHO HOBOro OObeKTa (MO CYTH 3ajaya-npoTHBOpeYHe H
3ajaya cHHte3a). OnHAKO a/JirOPHTM MOHCKAa OAHHAKOB AJS OGEHX THNOB 3anad,
npidYeM CTPYKTYpH3auHs onepalkfi HeBeNHKa. MeToja BKJIOYaeT BOCEMb MaCCHBOB
MHpOpMAalUHUH, H3 HHX TPH oblleTexHnyecke (dusnuko-rexHuueckne sddexta (120
eA.), 3BpucTHYecKHe npHeMbl (180 ex.), MeToAH OLEHKH H BHGOpa BapHaHTOB), OC-
TaJbHble NOJXKHH CO3JaBaThCA IJA KaXJOro BHAA TEXHHYECKHX cCHCTeM. B 3toil ke
kHure [14] onucan ¢opManusOBaHHH{ MeTOA CHHTe3a (H3HYECKHX NPHHIHNOB Aefi-
cTBHA (MOHCKOBOrO ()H3HYECKOrO KOHCTPYHPOBaHHA). AHAaJH3HPYsl METOAH MOIKHO
3aKJIOYHTb, 9TO HaNpaBJEHHOCTb MOHCKA NpH peleHHH 3anad CHHTe3a y o6oGuieH-
HOro 3BPHCTHYECKOTO H KOMIJIEKCHOTO MeTOAOB NpHMEPHO OJAHHAKOBA, a NpH pelle-
HHH 3a/aY-MPOTHBOpPEUHil HaMpaBJNeHHOCTb MOHCKA Y KOMIUIEKCHOrO MCTOJa ropasjlo
BHILLE.

AnroputM peleHns H3o6peraTeqbckux 3sagau APH3-85-B [5] oranuaercs
TIOAPOGHO# perslameHTauuefi nepexofa oT (OpPMYJHPOBKH 3afauH K (H3HYECKOMY
NpPOTHBOPEUHIO, a TaKXKe aHAJH3OM H HCMNOJb3OBAHHEM DECYPCOB CHCTEMHl K €e OK-
pyXeHus. B nmpeanncaHHsAX MeToJa, a TaKXe B MAacCHBe CTaHAApTHHX pelleHHH H30-
Gperatesbckux 3afau (76 em.) [13] upHBeseHH SBPHCTHKH, OTpaxalolllie 3aKO-
HOMEDHOCTH DasBHTHS COCTaBa M CTPYKTYpPH TeXHHUecKOH cHcTeMun. B Meroxe or-
CYTCTBYeT 3Tam MOCTAHOBKH 3ajauH, XOTA BO3MOXeEH Mepexoi K HAaJCHCTEMe H BH-
e, ec/M Ha YPOBHE CHCTEMH pelueHHsi He moJydyeHo. Boo6ume soruka APH3-85-B
TIpelyCMaTpHBAeT OCTAHOBKY MNpDH NOJYYEHHH ONHOrO (MepBOro) pelleHHs, MeTOJd
NPOROJKAET OCTaBATbCS H3JHIIHe JKecTKHM. PeweHne 3agau cwHresa B APH3e ne
NpefyCMOTPEHO, OT YTCTBYET TaKxKe aHAJH3 CTPYKTYPH NpPOTHBODEYHA TeXHHUYECKOH
CHCTEMH,

[To crenmeHu ¢oupManHs3aunH onepauufi KOMIJIEKCHMA MeToJ Ha CerofHs sBJA-
€TCA PALHOHA/bHOIT CepefHHOA MeXAy OGOGLIEHHHM 3BDHCTHYECKHM MeTomoM (c
ero HH3KoA HanpasseHHocThio) H APH3om (c ero u36mTouHofi dopmanusanue).
YuuTHBasg, 4TO KOMIVIEKCHHA MeTOA JOCTATOYHO YHHBEPCaJeH, a COCTaB MOHCKO-
BHX NpOLEAYp, COCTaBJIAIOUIHX MeTOJ, MHHHMAJbHO HEOGXOAHM H [OCTaTOYeH MJIA
pellleHHsi 8afad, oH yAo6GeH He TOJNbKO AJIA MOHCKA pellleHHA ¢ 3ajaHHHIMH YCJIOBHSA-
MH pealH3allHH, HO U A/ OGYdeHHs TEXHOJOTHH HampaBieHHoro moucka. Ilpu Gosb-
weit mo cpasHeHnio ¢ APHU3om «nepeGopHocTH» KM, oH, Kak 3TO HH mapajoKcalb-
#o spyunT, Gojee ToueH (KOpPpeKTeH), TaK KaK CTeleHb €ro HampaBJeHHOCTH GoJee
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COOTBETCTBYeT YPOBHIO COBPEMEHHHX 3HAHHA O TEXHHYECKHX CHCTeMaX M npoliecce
MOMCKa 'HOBHX TEeXHHYeCKHX peweHHA. Beab, Kak nucan H3BecTHHA Guosor A. A,
Jlio6rmes B «YpoKax HCTOPHH HAayKH», <«TOYHHE HAayKH Ha3blBAlOTCA TOYHHMH He
MOTOMY, YTO OHH ROCTOBEDHH, a MOTOMY, YTO B TOYHHX HayKax yueHHe 3HAIOT Me-
Py HETOYHOCTH CBOMX yTBepXAeHuil» [2].

X ok ok

B nocaenyloinux raasax 6yAyT nokasaHbl NPHMepH pellleHHs 3a4ad
¢ NpHUMeHeHHeM KOMIJeKCHoro Merona. [Ipuuem ocCHOBHOe BHHMaHHe
6yZaer yleseHO JIOTHKe «pellaTesbHBIX» 6JIOKOB MeToAa, JJIsl Yero pac-
cMaTpHBaeMble TeXHHYECKHe CHCTEeMB! BHIGPAHBI MO BO3MOXKHOCTH IpO-
CTHIMH (4TOOBI YHTATesb He TPATHJ JIHIIHHX YCHJHA Ha NMPOHHKHOBe-
HHe B HX TEXHHYECKYIO CyTbh).

2 ZHAK,
UTO HAUERO
He ZHAK




Fnasa 2

KOTrJA ECTb NPOTOTHII,

UAl O TOM,
Kak u Koeda enyrca dse naacTunku,

Y10 Ayuwe — sonpoc «3auem?s usu «llowemy?s,

IIpu Kakux ycaosusax HAOO AOMATb U KPYUWLUTb TexHudeckue cu-
cTembl,

a TaKsce 0 MHozoM Opyeom, Hanpumep,

O Tom, mOdCeT AU TeXHUKA YeHAT6CA 3a uaukol,

O nokywenuu Ha c80600y TéopuecTaa,

O 3amblKaske, nCUX0L02U4ECKOL UHePpYUL

H o Tom, xopowio 3T0 usU NAOXO — UMETD

TOT camblil nPOTOTUN, KOTOPOMY

u nocsaujena OaHHAsR 2AA6Q

= Z

= JMAEAAEHOE =
= PEIIEHUE

\\\\\\\

gt




YcnoBHbIE COKpALIECHHSA:

TC — TexHHYecKas cHcTeMa

H3 — HexXenarteabubiit apdexr
TIT — TeXHHYecKOe MPOTHBOpEYHE
[13 — nonoxuTenbHu 3pdekT
YK — y3noBoii KOMNOHeHT

MP —wMopenb peweHus

OYP — du3nyecKHe YCJIOBHS peaNH3auHH
®IT — ¢usuyeckoe npoTHBOpeuHe
TP — TexHuueckoe peleHue

TP — npHBUMNHANBHOE pElIeHHe
®P — ¢usnyeckoe peleHue

INC — noxacucreMa

Ha onHOM ajeKTpoTexHHYeCKOM 3aBoje BO3HHKJaa mnpobiema. B
3JIEKTPHYECKOH MAaIlHHe, H3TOTOBJsSEMOH 3aBOJOM, INPELYCMOTPEHbI
TPH CPEACTBA 3aLIUTH OT NMepPerpy3KH Mo ToKy. Bumerannudeckuii pas-
MhKaTeJab cpabaTtniBaer uepe3 100 ¢ npu neperpyske 50% u uepes
40 c npu neperpyske 100%. ITpu pecarukparHom Toke (0,2 ¢) 3aIHTy
o6GecrneuynBaeT 3JEKTPOMATHHTHHIA pas3MblKaTesab. CTOKpaTHHA TOK
(0,02 c) nmpepuiBaTesnst 3/MeKTPOAHHAMHYECKHM pa3MhbikaTesneM. Bume-
TaJUIMYeCKHH pa3MBIKaTeJb 3aBOJA H3TOTOBJSIET CaM, ABa OCTaJbHHIX
CpelCTBa 3aIUUTH NoJydaer ¢ APYTdX 3aBOJOB.

Bumerannnuecknfi pasMblKaTesb BKJIIOYaeT B ce6si GUMETa/UIMYECKYI0 NJACTHHY,
BaMHKAIOIYI0 [Ba 9JeKTPOKOHTakTa. C OZHHM H3 HHX NJACTHHA COENHHEHa XecT-
KO, C APYTHM — uepe3 MOABHXKHLII KOHTAKT, KOTOPHA paccOeAHHAETCS NpPH H3rHGe
NJIAaCTHHB BCJIENCTBHE HarpeBa TOKOM npH neperpyske, [lnactuHa cocTout us asyx
MeTaJJIHYeCKHX MO0JIOC C PasHHIMH KO3(QHIHEHTaMH TEIJIOBOrO DACLIHDEHHS, COeRH-
HeHHHMH KOHTaKTHOH cBapKoi. Bech pasMHIKaTeNb 3aKPHT SalllHTHHIM KOXYXOM,
BO3AYIUHBIH 06beM KOTOpOro obecneunBaeT TpeGyeMHii OTBOA TeNJa OT NJAACTHHH,

HcnbiTaHus nokasadu, yro 6uMeTaJiiHyecKas MNJacTHHA npu cCTo-
KpaTHOM TOKE€ IneperpeBaercsa H uarubaercsi CJAHILIKOM CHJIbHO, H3-3a
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gero paspyluaercs CBapHoe COeJHHEHHE MeXJy COCTaBJSIOIIUMH ee
nosocaMu. CraJsio fCHO, 4TO ¢ GHMETAJVIMUECKHM Da3MblKaTeJeM Halo
9TO-TO CPOYHO aenaTb. IIpHueM TeXHOJIOH HAcTaMBaJsM, YTOObl MaTe-
pHal noJoc U cnoco6 HX coeJHHEeHHs (KOHTAKTHOH CBapKoH) He H3-
MEHSJIHNCh, A KOHCTPYKTOpPAa MaWIHHH NOTpe6oBalH He MEHATb 3J€K+
TPHYECKYIO CXeMy M He YBeJHYHBaTb rabapHThl 3alIMTHOTO KOX.yXa
pa3mbikatens. Kak OHTb?

I S S

Onucap npoGJeMHYI0 CHTYaLHIO, Mbl YXKe BHINOJHHJIU NepBYylo olle-
pauuio (1.1) stana «IlocranoBka u yrouHeHue 3anauu». Kpatko npofi
JeM 110 OCTaJIbHBIM ONEepalHsiM 3TOrO 3Tana.

1.2. Cyrb KoHpaukra B ToM, uTo TC ecTb, CBOIO OCHOBHYIO (YHKIIHIO
BHINOJIHSIET, HO BHIXOAHUT H3 CTPOSi NpPH aBapufiHOM peXHMe, T. e.
He o6GecneyHBaeTcss HaleXHOCTb PAaOGOTH CHCTEMHL.
Koundaukr cBasaH ¢ meHrpasabHoit moacucremoit TC (c ee ocHOB-
HblM (YHKIHOHAJbHEIM 3JeMEeHTOM — OHMeTaJlJInyecKoll MmJjacrH-
Hoil).

1.3. Brxox 43 cTpos GHMETAJIHYECKOTO pa3MbIKaTesas — 3TO CHHXKe-
HHe HaJeXHOCTH paboTHl caMOi 3aIIMTH U 3allUllaeMoii MallH-
HH B 1eJIOM, a TaKXe yBeJHYeHHe pPacXolOB 3a 3aMeHy (NOYHH-
Ky) pasmmuikatenas. OfHako B JaHHOM cJlyyae 3aMeHHTb LeJb, BHI-
TeKalollylo U3 Npo6JeMHOH cHTyauuH, 6oJiee obilefl ueabio He-
ab3s. Cieayer JiHIIb 3aMeHHTb Ha3BaHHe pa3MblkaTess Ha 6o-
Jee obuee, (pyHKuHOHaNbHoe. KoHeuHas Le/b pelleHus: ycrpa-
HUTb BHIXOJA H3 CTpPOosi cN1ab6OTOYHOM 3alUUTH NpU HAEHCTBHH CTO-
KpaTHOTO TOKa.

1.4. Hcxons u3 tpe6oBaHHH CPOYHOCTH peasiM3allHH pelleHHs W Ipo-
H3BOJACTBA XKeJaTeJbHO B KayecTBe CJa060TOYHOH 3alIMTH OCTa-
BHTb OMMeTaJlJIeCKHA pa3MbIKaTelb.

1.5. KoHeuHass mesab pelieHHsi MOXeT OBITb AOCTHTHYTa CJelyIOIHMH
NyTAMH:

— YMeHbUIHTb BpeMsi cpabaThiBaHUSl 3JNEKTPOAHHAMHYECKOTO pa3Mbl-
Kateas no 0,012c;

— yCOBepLIEHCTBOBATDH 6UMeTaJIJINYeCKHI pa3MblKareJib,

— 3aMeHHTb OHMeTasIH4ecKHi pasMBEIKareJb KaKHM-JHG0 APYrHM TH-
nmoM cJaboTOYHOM 3alLIHTHI.

B coorBerctBHH ¢ 1.4 TpeTbe HampaB/ieHHE HeXeJaTeJbHO (XOTH
a5 3ajlayd Ha MNepcnekTHBY — caMoe noxaxoasilee). M3 aByx oc-
TaBLIIHUXCA HanpaBneHuﬁ 33aBOJACKHX TEXHOJIOTOB H KOHCTDPYKTODOB B
HauGboJblllel cTeneHH ycTpouso 6w nepBoe. Ho ¢ Touku 3peHus cpod-
HOCTH BHeJpeHHs NpelNOYTHTeJbHee BTOpPOe HampaBJieHHe: HEeT yBe-
PEHHOCTH, 4TO pe3epBhl COBEpIIEHCTBOBAHHSA y 3JEKTPOJHHAMHYECKOTrO
pasMmuKarens GoJsblle, yeM y GHMeTaJIH4eCKOro, 1a W OpPraHH30BaTh
KOPPEKTHPOBKY NOKYNHOrO H3Je/Hs TpyldHee, ueM cBoero. BriGupaem
BTOpOe HampasJleHHe.
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1.6. YTouHEeHHbIe OrpaHHYEHHUs:

— HeJb3sl M3MEHATb NPHHLIMN AefCTBHS pa3MbIKaTelsi, MarepHaJ Io-
Joc OHMeTaJJIH4eCKOH MJIACTHHB U CNOCO6 HX COefHHeHHs (KOH-
TaKTHOII CBapKoii);

— HeJIb3s1 U3MEeHATb rabapHuThl KOXKYyXa pasMbIKaTelis;

— HeJb3sl H3MEHATb JEeKTPHYECKYIO0 CXeMy;

— pelleHHe NOJKHO ObTb MAaKCHMaJbHO MPOCTHIM, 06ecrneyHBaloOLIHM
6bicTpylo peasusauuio,

— YyBCTBHTeJBHOCTb pa3MblKaTeass K 1,5--2-KpaTHOMYy TOKy MAOJXKHa
COXPaHHUThCH;

— JIOTYCTUMO YyBeJIHYEHHe CTOUMOCTH H3TOTOBJIEHHS pa3MbIKarejs He
6osee, ueM Ha 309%.

1.7. YcaoBus 3anayu:

Hana TC, cocrosimasi u3 OGHMeTaJJMYECKOH NJAAacTHHEL, 3aMBIKaloLlei

3JIeKTPOKOHTAKTHL. IliacTHHa, B CBOIO ouepeib, COCTOHT H3 IBYX Me-

TAJJIHYECKUX MO0JIOC C PasHBIMH K03Gh(HLUHEHTaMH TeNJOBOro pacllH-

PeHHsi, CONPHUKACAIOIHUXCA APYr € APYroM MO Bcell CTOpoHe HaH6OJIb-

el miomaiH U coelHHEHHBIX KOHTAKTHOH CBapKoi BJOJIb cepelHHBl

noJioc mo Bceil AJjuHe. Uepes MIacTHHY NMPOXOAMT 3JIeKTPHUECKHH TOK,
oHa HarpeBaercss W uarubaercs. Cucrema xopomo paboraer mpH cJja-
60M TOKe W BHIXOLHT H3 CTposi (Jlomaercs cOelHHeHHe T10JIOC) IPH

IPOXOXKAEHHH CHJIBHOTO TOKa.

1.8. O6patumcs K MaccuBYy THNOBBIX pemleHHit (cM. [9], mpuaoxenue

3). Haubonee noaxonsiias rpynna — nepBasi: «YcrpaHeHHe (mpen-

OTBpaileHHe)... BpeAHHX NOCAEACTBHI B3auMmopefictBus». U3 npu-
BeJeHHBIX B HeM THIIOBBIX pelleHHH NepBoe $IBHO He IPHIOAMTCS,
a HacueT OCTaJbHHIX sicHocTH HerT. Heo6xonumo yray6uthcs B 3a-
Jayy, BBHINOJIHHTbL ee aHaJu3.

H3-3a HegocraTouyHoil TVIyGHHBI aHaju3a HeT cMbica o6pallaTh-
cs M K NMOHCKY aHAJOTHYHHIX 3ajay.

JIVCTKOBIST BZAIVAS .

16



X* >k ok

ITockonbky B ycaosusax 3agaunm (1.7) onucana TC, nepexoaum K
«Baoky npeoGpasoBanus TexHMueckoii cucTembl». Onepamuu 3TOro
6J10Ka paccMoTpuM noxapobHee.

Byok npeo6pasoBaHHs TeXHHYECKOH CHCTEMBl HAUHHAETCS 3TANoM
[M2¢Ananua 3apauu». Lleap sTana — mepefitu or GOPMyJHPOBKH 3a-
Jayd K ONepaTHBHOH MOJeJH pelleHHs H, 3aTeM, K QH3HYeCKUM YCJIO-
BHSAM peasv3anuu sto#t Moxaenu. IIpu sToM, B 4acCTHOCTH, MOXeT GhITh
BHIIBJIEHO (u3nyeckoe nporusopeune (PIT).

IT 2.1. BoisBuTh npupoay HekeJaTedbHOro apdexra,
JaHHOro ‘B YCJOBHAX 3afauu

OCHOBHOI1 L|eJIbI0 9TOH ONepaluHu siBJAseTcs ONpelesieHHe THIA HMe-
Iollleficss 3a1aun. B cOOTBETCTBHH C NOJIOKEHHSMH JIOTHKHM NOHCKA HO-
BHIX TeXHHYECKHX pellleHMH NpPH 3alaHHOM B ycjaoBHsX 3agaun TC
BO3MOXHHl TDH BapHaHTa HexejateJbHoro addekra (HI):

1) HD sBaserca caeacrBuem orcyrcTBuss B TC OJHOH NOACHCTEMBI;

2) H3 sBaserca ciencrsuem orcyrcrBus B TC nByx u Gosee moj-
cHucreMm;

3) H3 saBnserca cneactsneM o6GOCTpPeHHS TeXHHYECKOro NPOTHBOPE-
yus (TII) B TC.

B cooTBeTCTBHH ¢ 3THM onpejessieTcss THN HMelolledcs 3ajauyd |
JdaJpHeHIIMA NyTb pelleHMs. B cayyae nposiBleHHs mpocroit 3agauu
cunre3a (HD nepsoro tuna) Heo6xonuMo nepeiiTH K omepauuu IT 2.2.

B cayyae nosBneHus cioxHoit 3ajaun cuHteda (H3D BTOpOro TH-
na) Heo6xoAHMMO nepeATH K 6J0Ky ¢GYyHKUHOHAJbHOro cHHresa TC.
ITpu nosBnenun sajnaun-nporuBopeuns (HD Ttperbero THma) mnepen
nepexoJoM K onepauuH [12.2 ocymecTBiasercs omnepauys BbisiBJEHHS
TII.

IMockoabky TIT mpucymu toabko paborocnoco6ubiM TC, To OcHOB-
HBIM KpDHTepHeM, MO3BOJAIOLIUM OTJIHYAaTh 3ajayy CHHTe3a OT 3aja-
9H-NIPOTHBOpPEYHsl sABJsSCTCA (YHKUHOHAJbHAs MOJHOTA paccMaTpH-
Baemoit TC (ompenensiemasi ¢ MOMOIIbIO OLHOTO H3 ONEPATOPOB Mped-
MeTHo-(pyHKIHOHaJNbHOrO aHaausza TC, 01.3).

Crporo roeopsi, KputepueM pabotocmoco6Hoctd TC siBisieTcs He TONMBKO o6ec-
neyeve GyHKUHOHAJBHOA NONHOTH, HO H obecrmeuyeHHe 3HEPreTHYECKOH  MOJIHOTHI,
npeojoJieHHe NMapaMEeTPHYeCKOro mopora H HaJlHyHe MHHHMAJbHO HeoGXOAHMOM cTe-
MeHA JHHAMHYHOCTH H YNpaBJsieMOCTH, T. €. BHIMOJIHEHHEe BCeX YeThlpex 3aKOHOMep-
Hocte#t nmocrpoenus TC. OxHako, NMOCKOJNbKY HeBHINOJHeHHe JIOGOA 3aKOHOMEDHOCTH
NPHBOAHT B KOHEYHOM HTOre K HEBO3MOXHOCTH ofecrmeyeHHsi KakoA-mn60 sjeMeH-
Tapuoft ¢ynkuun TC, aHanu3 Ha (QYHKUHOHANBHYIO MOJHOTY MOXeT GHTb BIOJIHE
JMOCTaTOYHLIM, €C/IH NMpPH STOM aHajlu3e (C MOMOINBI0 COOTBETCTBYIOLIEro oOneparopa)
ofpamarh BHHMaHHe B OCHOBHOM Ha ¢aKTHuecKoe BHmoJHeHHe ¢yHkuuii TC.

Kpome Toro, Ha naHHOii onepauuu anas BuisBiennisa TII (pasywmeer-
csl MPH HeOOXOAHMMOCTH) PEeKOMEHAYyeTcsl HCMOJb30BaTh ONeparop Bbl-
ABJeHHa npotuBopeyusi B TC (04).

B namem npumepe oGecrieyeHue ¢yHKIHOHaJbHOH moJHoThl B TC
noBoJIbHO oueBHAHO: I'TID 3TOl cucTeMBbl sBJIseTcs npefoXpaHeHHe
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3JIeKTPHYECKOH MAIUHHB OT Neperpy3ok (NMPH NpeBbIIEHHH TOKOM HO-
MHHAJBHOrO 3HAYEHHs) M OHa yclelWlHo BuimoaHsercss. [Tosromy ne-
peiineM cpasy K BuisBJeHHI0 TII: mocTpoHM NpHYHHHO-CJIEACTBEHHYIO
LIeNoYKy, HayHHas C HeXesjaTeJbHOro s(pdeKTa H BHABAAA NPHUUHBI
ero nosiBJIeHHS.
H3: Brixox u3 ctposi 6UMeTaNJIN4ecKoH MJIACTHHH

paspyllieHHe coeiHHEHHs M0J0C

6osiblliHe HAaNps2KeHUSI B MecTe COoelHHeHHs

GosiblIasi pa3HULA B YAJHHEHHSX 10JIOC

6oJiblIOe yAJIHHEHHE MO0JO0C

CHJIbHBIA Harpes

BbljeJieHHe GOJIbILIOTO KOJIHYeCTBA Temja

NPOXOXKAEHHEe CHJIbHOTO TOKa yepe3 IJIaCTHHY.

Kaxpnoe H3 3BeHbeB LENMOYKH (HAuMHAs CO BTOPOrO H BKJIOYas
nocJjefHee) nojydeHo Kak orBer Ha Bompoc «I[louemy?», axpecoBaH-
HHI K npeibaymeMy 3BeHy. Mexay Tem AJas BuisiBaeHuss TII mochaen-
Hee 3BeHO AOJIXKHO OTBeyaThb Ha Bompochl «IJjsi uero? 3auem?», orpa«
¥Kasi MoJIoKHTeJbHHI 3(dekr. Takoro 3seHa y Hac He NOJYYHJIOCH.
TlpoxoxneHHe CHJIBHOrO TOKa Yepe3 GHMeTaJIMYeCKylO MiacTHHy obe-
CrleyHBaeT cyllecTBoBaHHe Kakoro-tro I19, Ho Kakoro — He sicHo. B
JaHHOM cJyyae, YTOOH ero BHISIBUTb, HAAO BHIATH 32 paMKH paccMar-
puBaemoit cucteMbl B HaacucreMy. CienoBareslbHO, NPOTHBOpeEdHe,
CKopee Bcero, MMeeT CJOXHYIO cTpyKrypy. IloatoMy Hajlo noHcKartsk
ApYyrue MNoJIOXKHTEJbHble 3((eKTh, B NepByl0 oyvepelb CBA3AaHHHE C
nauHoi TC.

RESTAURANT
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YTo6n HaWTH HYXKHYI0 CTODOHY CHCTEMBI, IOJABEpPrHeM HexeJja-
TeJbHHA 3¢ ¢pekr HuBepcHH. [IpH KaKOM KOJIHYeCTBEHHOM H3MEHEeHHH B
TC naacruHa ocTaHeTCs LeJOH NPU AeHCTBHHU CHJIbHOro Toka? $IcHo,
4TO COXPAHHMTb NJACTHHY BO3MOXHO, €C/IH clesaTh moJiochl 6oJjiee mac-
CHBHLHIMH H, COOTBETCTBEHHO, MEHee HAarpeBaIOIMMHCH HJIH BHIOJHHUTD
NOJIOCH H3 MAaTepHaJjoB, HMEIOIIUX MaJylo pasHHLY B Ko3pdHnHeHTax
TEIVIOBOrO pacIIHpeHHs. JIpyruMu caoBamH, ec/d NOHH3HTb YyBCTBH-
TeJbHOCTb IJIACTHHH K JeficTBuio ToKa. Ho B sroM ciayuae mosyyaem
HoBHA H3: nnactuHa He Gyzer cpabarthiBaTh npu cinaboM Toke, He Oy-
AeT 3amuimarb obopynoBaHue OT HeboJbIIUX Neperpy3ok. Tenepp sic-
HO, YTO ellle OfHA BETOYKA NMPHYHHHO-CJAEACTBEHHOH LENOYKH BBITJASAUT
TaK:

BHje/eHHe GOJIbIIOro KOJIMYecTBa TemJa

BBICOKAs YyBCTBHTEJbHOCTb IJIACTHHH K TOKY

obecrneqeHHe 3alIUTH OT HEGOJIBUIHX NEPErpy3oK IO TOKY.
ITonnas crpykrypa TII umeer Bui, MOKa3aHHBIH Ha pHC. 2.

Cnenyer OTMETHTb, YTO B NpHBEIEHHON CTPYKType He KOHKpeTH3HpOBaHH I[13;
® I13;, nockoJbKy OHH CBSI3aHHW C HAACHCTEMOR, a Ha H3MeHeHHe HAACHCTEMH Ha-
AoxeH 3anper. B o6mem ciyyae pekoMeHAyeTcss NpPOAJIATb MPHYHHHO-CNEACTBEHHHO
HENnoYKH B HAJCHCTEMY H OKDYXKEHHe CHCTEMH, YTOYHAS H YrayGJss CBoe MpeacTasB-
NeHHe 0 KOHQUIMKTe H ero mpuYnHaXx. M ecan npu stom BHABAAIOTCA (aKTOpHl, CTa-
BSIHE MOJI COMHEHHe MpPaBHJbHOCTb BHOGOpa HampasJieHHs Ha onepauux 1.5, Hano
eme pa3 paccMOTPeTb BO3MOXHBIE MYTH K DeLIEHHIO B HaJCHCTEME H YTOYHHTb CBOA
BHGOp (xoTa 6W Ha omepauuu I1 2.3), Bosee Toro, mpu JAocTaToyHOM HaBHKe aHa-
M3 CHCTEMB! MOCTpOEHHe MNOJOGHOA CTPYKTYPH MOMCHO BLIMOJHATL HAa ONepalHH
1.2, a orpuuaHue 3BeHbeB 3TOA CTPYKTYpH — Ha 1.5.

Y3noBoit komnoHedT (YK) — nsacrtuna; napamerp YK — crenens
YyBCTBHUTEJbHOCTH K TOKY.
®opmyauponku TII:

TI1, «3aummra o6opyLOoBaHHS OT HeGOJIBLIIMX Neperpy3ok MO TOKY 3a
cyeT MpHUMEHEeHHsi YYBCTBHTEJBHON K TOKY OHMeTaJslIHYecKo# mnJja-
CTHHBI NIPUBOJHUT K NOpYe MOCJAEefHell NMPH CHJIbHOM TOKe»;

TI1, «IIpenoxpaHeHne GuMerasnyHYecKOH NJACTHHB OT NOPYH IDH
CHJIbHOM TOKe 3a CYeT YMEHbIUEHHsl YYBCTBHTEJBHOCTH ee K TOKY
He obOecneynBaer 3allUTHl 060pyAOBaHHS OT HeGOJbUINX meperpy-
30K».

IT 2.2. MocTpouth Moaesab 3afauu

JanHas onepauus npeanoJaraer ynpoieHne ucxontoit TC 3a cuer
0cBOOOXKAEHHs OT JLHeH, He cBA3aHHoi ¢ HD undopmanuu. B o6-
meM cjydyae Ha 3TOi onepamHH BO3MOXKHH TPH THIIOBHIX MOJEJH 3a-
Jaud (cM. omeparop MOCTpPOeHHs Monead 3anauyd, 08 B mpujoxe-
HHH 1):

a) «Jlano (ykasatb u3genve moacucreMhb). Heo6xoaumo iocTpo-
HTb NOJCHCTEMY, BHINOJHSAIOULYI0 GYyHKIHIO (yKa3arTt)»

6) «JaHW (ykasaTb 3JeMeHTH mnojacHcTeMh). HeoGxoxumo m0-
CTPOHTb MOJCHCTEMY, BHIMOJHALLLYI0 QyHKIHIO (YKA3aTb)»

B) «JlaHu (yKasaTb 3JeMeHTH, CBsi3aHHblE C ([pOTHBOpeuyueM), He-
o6xoanMo paspemntb TI1 (ykasatb)».
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Puc. 2. Crpyxrypa TtexHuyeckoro npotuBopeuns TC GuMeraJiHuecKkas
naactuia (TIT;)

t, — BpeMsl MPOXOXKIeHHsI cnaboro TOKa

{2 — BpeMsl MPOXOXKJAEHHS CHJBHOrO TOKa

[lepBble nBe MOJeJH COOTBETCTBYIOT 3ajaue CHHTe3a, TPeTbs — 3a-
Zlaye-pOTHBOPEYHIO.

He cnenyer cuurath, uTo cyTb onepaunu [12.2 3akiioyaercs JHlb B «Mexa-
HHYECKOM» OCBOGOXKIEHHH OT JHIUHeH HH(popManuu. 3xech HMeeTC BO3MOXHOCTh
He TOJIbKO BHIOOpAa ONHOH H3 ABYX Mojejefi mpH 3ajaue CHHTe3a, HO M CMeHa THna
pemraeMoit 3agayH (mepexod OT 3ajJayH — MPOTHBOpeYHS K 3ajaye CHHTe3a), T. e,
Mepexol OT MOJENH «B» K MOJENH «a».

Takoii nepexoX ¢(akTHYeCKH SKBHBAJEHTeH paspylieHHio uMelomeiics TC.

K coxaseHHIO Ha CEeroAHAIIHHA NeHb OTCYTCTBYIOT ()opMajbHBle KDHTEDHH, OX-
HO3HaYHO oOnpejeJsiolllie lenecoo6pa3HocTb 3Toro nepexoaa. IToatromy Hamo pyko-
BOJCTBOBATbCS CJeAYIOUHM 3BDHCTHIECKHM mnpaBuaoM. HMaTH Ha paspyueHue CHC-
TeMHl CJleAyeT JIHIUb B TOM cJaydae, korga Hctopus TC u maHHHeE NPOrHO3HPOBAHHSA
y6enuTeNbHO MOACKA3HWBAIOT, YTO NPHHOMN AeficTBUA cHcTeMH Hcyepman ce6s. Ha-
npumep, HD B cucremMe cBfsaH ¢ TPYAHOCTAMH YIJIOTHEHHS BaJsa, mepenaloliero
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N REB POCHA TCHLAOD

S

BpallleHHe CKBO3b CTEHKY H3 30HH HH3KOrO MHaBJeHHS B 30HY BHICOKOrO HaBJIEHHS.
Ilpn onpemeneHHOM nepenaje RaBJeHHs SBHO G6oJiee NpPEANOYTHTENLHO HCNOJb3O-
BaTb NpHBOJA, pPabOTalOUIHi HenocpeACTBEHHO B 30He BHICOKOro MAaBJeHHs. Ecau
ucxognas TC npHGJHIKaeTcsi K 3TOMY <«NOPOrys, ee Jydlle CJIOMAaTb.

B TOoM cnydae, Korma H3BeCTHO, YTO NONBITKH paspeweHuss TII, aHanoruuHbIX
BLISIBJIEGHHOMY JAJ1S AaHHOH 3amaun no onepaunu I12.1, kak npasusio, 3aKaHuupa-
Juch Heynadefi (T. e. Korja 3apaHee u3BecTHO, 4T0 TIT — «kpenkoes, «ru6moe»),
TOXE MOXHO NepeiiTH OT MOJENH «B» K MOJLEJH «a».

Boo6ie roeops, nepexox k paspyuleHuio TC ROJKeH NpOHCXOAHTb Ha 3Tane
NOCTaHOBKH 3afaud (cM. omepauuio 1.2 B npujaoxeHun 1). OAHAKO NpH HOCTAHOBKE
3aflayH CJHLIKOM GHICTPO H ONTHMHCTHYHO, 6e3 MOJ/IKHOH npoBepKH OGXOAHBIX MNY-
TeHf, Moxer OniTb BhOpaHa npsiMas 3agaya. Kpome Ttoro, noka He BHsiBJeHo TII,
HeOGXONHMOCTb TaKOr0 Nnepexofa MoOXer OHTb HeoueBHAHOMA. [ TaKHX caydaeB H
CIyXHT «pa3BHJIKa» Ha [12.2.

Bo Bcex ocrasbHHX ciydasix, KOrga Lenecoo6pa3HOCTb mepexoja K paspyuie-
Huto TC HeoueBHHa, CJeAyeT OCTaBHTb MOJeJb «B» HJH «G6», Bcerma Jayuimne mak-
CHMaJbHO HCNOJb30BaTh aHANH3 CYLIECTBYIOMIErO0 COCTOSIHHA cHcTeMH. Ecian panb-
HefllIHA Xoj pewleHHA NOACKaXeT, 4To Jydwe Guio 6u caomath TC, MoXKHO Bep-
HyTbest K I12.2 1 cMeHHTb MoOZeNb 3aJauH.

OtaenbHOro pasropopa 3aclHyXKHBaeT ellle OJHA <«pa3BHJIKa», COOTBETCTBYIO-
Iasi MOJEJH «B», T. €. 3ajflade — npoTHBOpeuHio. Kak ciexyer H3 JIOTHYeCKOHA CTpYyK-
Typu TII, BoaMOXHH fgBa cocrosinusi TC: «ysydileHHe A NpPHBOAHT K YXYAIIEHHIO
B» uau «ynyuwenue B npuBogur K yxyamweHuio As. BuGop cocrosnus TC — ouenb
BaxHHH MoMeHT. OH onpegnenseT CJOXHOCTb 3afadyd, onpejejser TO, C 4eM MNpH-
nercst 6oporbes: ¢ yxyaueHuem B uam ¢ yxymwennem A. Jas o6nerdennsi BmGopa
€CTb TaKas 5BPHCTHYECKas peKOMeHAalus: dallle Bcero Lenecoo6pasHO  BHIGHPATb
Takoe cocrosiine TC, mpH KOoTOpoM B HauGojbllelt creneHH o6ecneynBaercs BH-
noaHenne I'TI® u moctHxkeHue HauGosblielt 3¢dpdexrHBHOCTH (HaunGosbuieA npous-
BOXHTEJILHOCTH, SKOHOMHYHOCTH, HaHBHICIIHX TNpPeAeNOB HCMOJb30BaHHUS MaTepHaJOB,
SHEPTHH H T, 1.).

U3 pByx cocrosmuii TC — pa6oTocnoco6HOr0 M HepaGoTOCNOCOGHOTO — B MO-
Iend «B» Hajmo BHOHpaTh paGoTOCNOCOGHOE COCTOSIHHEe. A BHGOp COCTOSIHHS, COOT-
BETCTBYIOIIEr0 HauGoJsbliel NpPOH3BOAHTENbHOCTH, KaK NpPaBUJIO, NMPHUBOAMT K ycne-
Xy, eclli H3MeHeHHe napamerpa YK 3arparuBaer nosiesHbli npouecc, yCKOpeHHe KO-
TOpPOro GE3yCNOBHO NpeANOYTHTEJBHO.
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MoxHo nath emle nBe pekoMeHpauuu. Ecau oGocrpenne TII cpasao c¢ rteM, 4to
BBelleHHe GOJIBLIOrO KOJMHYeCTBAa KakKUX-MH60 no6aBok B TC nas noJyuenns 1omoJ-
HHTEJIbHOA CNOCOGHOCTH YXYAIIAeT OCHOBHbIE CIOCOGHOCTH, CJELyeT [PHHATb CO-
CTOSIHHE C MHHHMAaJbHBIM KOJHYeCTBOM [H06aBOK, obecneynBas HYyXHble COOCOGHO-
CTH 3a CYeT JY4IIEro HX HCNOJb30BaHHA. DTO GoJbile COOTBETCTBYET MPHHIHNAM
XjealbHOCTH. KpoMe ToOro, mpH NpOYHX PaBHHIX YCJOBHAX Haj0 YUHTHIBAaTb H CyGb-
‘eKTHBHHe ¢akropu. Hanpumep, ecin ¢H3HKY NPUXOAMTCA BHOHpaTh MeXAYy ABYMHA
COCTOSTHHSIMH: «yJyulleHHe (H3HUECKHX CBOACTB YXYAIIaeT XHMHUECKHE» H «yXyl-
HieHHe (H3HYECKHX CBOMACTB YJydllaeT XHMHUYECKHe», — TO €My MOXHO pPeKOMeHZIO-
BaTh BHGpPaTb BTOpOE COCTOSIHHE cHCTeMH. C ycTpaHeHHeM YXYAIUeHHS (H3HYECKHX
CBOMCTB OH SIBHO CNIPaBHTCS Jyd4llle,

BepueMcs Temepb K HallleMy nmpuMepy ¢ GHMeTaJIIHUECKOH MaacTH-
Hoili. ITocko/ibKy Ha 3aMeHy MNpHHLHNA AEHCTBHS CHCTEMBl HAJOXKeH
sanper, Bhi6HpaeM Mojesab «B». IIpHueM COCTOSTHHE CHCTEMBI JOJX-
HO COOTBETCTBOBATh JyullleMy BhinoJHeHHo ee I'TI®P: nnactuna yyBcT-
BUTEJBHOCTH K HeGosbumiomy TOky. ITonyuaem Takyio (OpMYJHPOBKY
MOJeNH 3afauH:

«Jlaunl 4yyBCTBHTEJbHAs OGHMeTaJVIHYecKash NJAcTHHA M TMPOXOAs-
mui mo el Tok. Heo6xoaumo paspewiuTb NpoOTHBOpeuHe: YYBCTBH-
TeJbHAS MJACTHHA 3allliuiaeT o60pyLOBaHHe OT HeGOJBILHX Meperpy-
30K, HO MOPTHTCSA OT CH.IbHOTO TOKa». (DJIEKTPOKOHTAKThHl B MOAEJ]b
3ajayd He BKJIOYEHDL!, TaK KaK OHH C NMPOTHBODEYHEM He CBSI3aHHI.)

IT 2.3. OnpepeauTs HanpamJjieHUe pa3pelieHHs NPOTHBOpEYHUs

Haunas onepauus (I1 2.3) BroimosHseTcs TOJMbKO B ciayuae BbIGO-
pa Ha onepauud I1 2.2 Mozmenu «B». B ocTaJbHBEIX Cayyasix OCyLLeCTB-
Jisetcsa nepexoa cpasy k IT 2.4, IIns onpenesneHuss HanpaBJeHHs pas-
pewenisa TI1 B kKoMNIeKCHOM MeTOJe NPeLyCMOTPEHO NpHMEHeHHe ole-
paropa orpuuanus (05.1), cyT Kotoporo usJjoxeHa B [9] (raaBa 3,
puc. 7, Ta6a. 1). Kaxnoe u3 BO3MOXKHBIX HalpaBJIeHUH I0Jy4aercsl
nyreM oGbeJHHEHHS HCXOLHOH (OPMYJIHPOBKH 3BeHAa NPHYHHHO-CJEA-
CTBEHHOH 1IeMOYKH C HHBEPCHOH (OpPMYJaHPOBKOH OJHIKaMllero 3BeHa
BHHU3 110 uenouke (6auxe x HI). [Toatomy, ueM moppoGHee cocraBJie-
Ha NMPUYMHHO-CJIELCTBEHHAs lernoyka, TeM GoJiblllee KOJHYECTBO MyTel
paspemienuss TIT MOXHO MOJYYHUTb M TeM BHIUIE BEPOSITHOCTb He MPO-
NYCTHTh ONTHMAJIbHOE pelleHHe.

Bynem Hameuatb HamnpasJieHHs, onupasch Ha cTpykrypy TII, coor-
BETCTBYIOULYI0 MOJENH 3ajayd W NpUBefeHHyI0 Ha puc. 2. ITockosbky
BLICOKAsl YYBCTBHUTEJIbHOCTb NJACTHHH K TOKY H NDOXOXJEHHE CHJbHO-
TO TOKa Yepe3 IVIaCTHHY 3aJI0KeHK B MOJeJb 3a1a4H, NOABepraTh 3TH
3BeHbsl LENOYKH OTPHLAHHIO He HMeeT cMbicsia. [Jsi ocTasibHBIX 3Be-
HbeB MOJy4aeM cJjelylollHe HalpaBJIeHHS:

1) BHIZeNIeHHE MaJIOrO KOJHYECTBA TENJa NPH NMPOXOKAEHHH CHJIb-
HOTO TOKa 4epe3 IJaCTHHY;

2) cnabuii HarpeB MoJOC NPH BHAEJEHHH GOJBIIOTO KOJHYECTBA
TenJa;

3) MaJoe yIJHHEHHE NMOJIOC NPH HX CHJILHOM HarpeBe;

4) majas pasHHLA B yAJHHEHHH MOJIOC NMPH GOJIBLIOM HX YAJIHHe-
HUH;
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5) MaJjble Hanpsike€HHUs B MeCTe COeJHHEHHs moJioc mpu Gonsuiolk
pasHHLe B UX YAJHHEHHH;

6) coenuHeHHe MOJIOC He paspylliaercss NpH GOJbIIHX HANPSKEHH-
X B HeM;

7) 6umerasJHyecKas NJIaCTHHAa He BLIXOAMT H3 CTPOSl NpH paspy-
IIeHHH COelHHEeHHUs MoJIoC.

Cnepyer OTMETHTb, Y4TO YeTKHX NpPaBHJ, HO3BOJSIONIMX Ha 3T0fi OnepauuH BH-
GpaTb HampaB/leHHe, Belijylliee K ONTHMAJbHOMY pelleHHio, Her. B o6imem caygae,
€CJIH OrpaHHueHus (3ampeTH) He OOGECHeYHBAIOT CYKEHHe INOJSi IOHMCKa JO OJXHOro
HanpasJ/leHHs, 'al0 pacCMOTpPeTb KaXJoe H3 BCeX pa3pelleHHHX OrpaHHYeHHSIMN
HanpasienHfi. OQHAKO A/ NOBHIIEHHS HanpapJeHHOCTH B 3TOM CJydYae MOXHO
HCIIOJIb30BaTh (JeAylOllHe 3BPHCTHUECKHE NPHHUMNN NPEANOYTHTENbHOCTH:

1) ecaun no ¢opMyaHpoBKe HanpaBjleHHSI MOMKHO OLEHHTb NOCJIEACTBHS €ro pe-
anu3auuu (xoTsi G6H npuOJHXKEeHHO), TO clexyeT BHOHpaTb TO HampaBJieHHE, KOTO-
poe GoJibllie COOTBETCTBYET KPHUTEPHIO ONTHMAJBHOCTH;

2) ecnMH MO KPHTEPHIO ONTHMAJBHOCTH OLEHHTb HanpaBieHHA He yJaercs, Haxo
BHOHpATh TO M3 HHX, NOCJEACTBHA peajIM3allHH KOTOPOro MeHee HeXKesaTeJIbHHI,

3) ecau mnocneACTBHA peasH3alliM HanpaBieHHH OLEHHTb 'HeJb3s, TO Jydlle
BHIOHpATh NMepBOe CBepXy HanpaBJeHHe H3 YHCJIa paspelleHHHX OrpaHHYeHHSIMH,
PYKOBOACTBYSICb TNPHHUHNOM: «Jlyuyuie JeYHTb HCTOKH GoJIe3HH, YeM ee HOCJaeR-
CTBHSA.

[TockonbKy NpH MOCTAaHOBKe 3ajayd GHUIO BLJABHHYTO TpebGoBaHHe
MaKCHMAaJIbHOH NMPOCTOTH H GBICTPOTH peajiM3alHH pelleHHs, LieJeco-
o6pa3Ho BhIOpaTh Takoe HalpaBjeHHe, IPH KOTOPOM DHCK HapyIIHTh
orpannyennss (cM. omepauuio 1.6) Gyner MHHUMaJbHBIM. Peanusauus
HanpabJseHuit 1 u 2 mMoxer norpe6oBaTh, cKkopee Bcero, Ju6o H3MeHe-
HHSl MaTepHaJa moJioc (YTO 3anpelleHO OrpaHHYeHHsIMH), JTH6O BBeje-
HUS B CHCTEMY JAONOJIHHTEJIbHBLIX 3JIeMEHTOB (UTO MOXKeT NPHBECTH K
HapylIeHHIO 3alpeTa Ha yBeJHueHHe raGapHUTOB KoXyXa pa3MBIKaTe-
asa). HanpaBimenus 3 u 4 TaKkKe «TAHYT» Ha H3MeHeHHe CBONCTB
MarepHaJla, Ha MUKpoypoBeHb. HanpaBienuss 6 u 7 tpeGyioT H3MeHe-
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HHS KOHCTPYKLMH IJIACTHHHI H OTKa3a OT CBAPHOrO COEMHHEHHS IMOJOC
(4TO MPOTHBOPEYHT OrpaHuueHHsiM). XOTa BCe ITH HANPABJIEHHS MOTYT
JaTb HHTepecHble pelleHHs (a HampaBJeHHs 3 W 4, BeposiTHee BCero,
COOTBETCTBYIOT nporpeccy B pa3BuTHu AaHHOH TC), no KpUTepHIO «MH-
HHUMYM DHCKa» BLIGHDaeM HanpaBJIeHHe 5: «MaJible HANPsiKEeHHsI B Mec-
T€ COeJHHEHHs M0JIOC NMPH GOJBbILIOH Pa3HHILE B HX yIJHHEHHH>.

IT 2.4. MMocTpouTh ONEPaTHBHYIO MOJIe/Ib PEIUEHHS

Oneparusnas mopenb pemenus (MP) mo cBoeMy cMelcny ¢ OnHO#R
CTOPOHBI SIBJIIETCST MPo0oGpa3oM OyAyllero pelleHHs 3agauyd, a C ApY-
roil OHa — mpejes1 YTOUYHEHHs 3aJauH, T. €. ee OKOHYaTeJbHass GopMy-
aupoBka. [TosTomy, Kak u Bcsikas 3ajgaya, ¢popMmysauposka MP coxep-
KHT 1eJb H OTPAHHYEHHS, a KaK npoo6pa3 pelleHHss — JOJXKHA COAep-
KaTb W yKasaHde Ha cpeictBo (cM. [9], rnaBa 6 puc. 12). INocaeno-
BaTeJIbHOCTb NMOCTDPOEHHSI MOJEJH pelleHHsl NMOKa3aHa B COOTBETCTBYIO-
uem oneparope 09 (npunoxenue 1).

Buayane gopmyaupyercs uenp MP. as nawero npumepa oHa co-
OTBETCTBYeT HanpasJieHnHio paspeutediis TII, onpenenennomy na IT 2.3.
3aTeM aHaJIH3UPYIOTCS 06JaCTH MPOCTPAHCTBA, B KOTOPBIX MOXET pe-
a/NH30BaThCs Uenb. las 3anaun Ha MOCTPOEHHE MJIH AOCTPOHKY MOACH-
CTEMHl BBIAEJSETCS (yHKUMOHAAbHas 30HA. [Ias cayuasi paspelieHHs
TIT Buimensiercst KoHdanKTHas 30Ha (3ona HI) u 3oua M. Y Gume-
Ta/JIAYECKOH MJIacTHHB 06e 3TH 30HBI COBNANAIOT: 06JacTh COELHHE-
HHS TOJIOC MexAy co6oii. Dta o6sacth sABjasieTcs U paboueil 30HOM,
rae Gyaer ocyuecTBasTbes ueab MP. (ITpaBusbHbI ananu3 obaacreit
NPOCTPAHCTBA 3ayacTyio obecneyHBaer paspellleHHe NPOTHBOpEYHS B
NPOCTPAHCTBe yXXe Ha AaHHOH omepauuu [12.4.) M3 uucsaa sneMeHTOB
CHCTEeMBbI B pa60o4yl0 30HY BXOASIT NpHJeEralouiHe K COoelHHEHHI0 YaCTH
N0JI0C, COCTaBJAAIOUHNX GHMeTa/VIHYeCKylo IJIacTHHY. Ty yacTh mJa-
CTHHBI NPHHHUMAIOT B KauecTBe 3JIEMEHTAa MOJENH pelleHHS.

Heo6xonuMo oTMmeTHTb, 4T0 B 06LIeM cayuyae B paGOdyl0 30HY MOXeT BXOLHTbH
HECKOJIbKO Da3HhiX 3JEeMEHTOB CHCTEMH, a TaKke 4acTb OKpyxeuuss TC u BHew-
Heil cpennl. B atom cayuae, ecan Kakoi-nmu60 3JeMeHT (4acTb 3J1€MEHTa, B3aHMO-
llecTBHE 3JIEMEHTOB) KaK He06XOQHMOe CPeACTBO HOCTHXEHHS LeJH He OroBopeH
OrpaHH4YeHHsAIMH, BHIOOp 3JeMeHTa MP 10BoOJIbHO 3aTpyAHHTeJeH. 31ech MOXKHO HC-
Nnosnb30BaTh TaKOH 3BPHCTHYECKHA NOXXOA: BHIACJHTb CPEAH 3JeMEHTOB paboueii
30HH HauboJlee Jerkou3MeHsieMhii (KOTOPHA B HaHGoJbluefi CTeneHH NOAJaeTcs
H3MEHEHHIO, NepejeliKe HJH 3aMeHe H H3MEHSeMOCTb KOTOpOro He OrpaHHYeHa oOr-
panndenusamu). K TakHM 3jieMeHTaM BeposiTHee (HO TOJBKO BeposiTHee!) MOXKHO
OTHECTH HMHCTPYMEHTHI, YeM MH3JeJHs, HCKYCCTBEHHHe 3JIeMeHTH, 4YeM NpHPOAIHHIE,
HeMOJABHXHHE, YeM NOABHIKHHE,

Ecnn BHGOp sjeMeHTa 3aTpyAHEH, TO B KayeCTBe 3JeMEHTa MOJENH pelleHHs
cjenyer NpHHATb BCIO paGouyio 30HY. Ee MoXHO paccMaTpHBaThb KaK HEKOTOPHIi
anemeT «HMKC», KOTOpOMY [M03BOJIEHO NpHAaTh JIoGbe HYyxkHble cBOfcrBa. I[locae-
AYIOUUi aHaJH3 MO3BOJHT KOHKpeTH3upoBaTh cpeactBo MP. A ecan BHEpaHHHI
9JIeMEHT OKaXKeTCs HeyAadYHHM, BCeria MOXKHO BEpHYThCH H CMEHHTb €ro.

[Tocsne TOro, Kak BBIGPAHO CPeACTBO, MOXHO YTOUHHTb OTpPaHHYe-
HHSl, TO €CThb YCJIOBHS, BBIIOJHEHHE KOTOPhiX 006fA3aTeJbHO [IOJIXKEH
o6GecrneynTb BbIGpaHHbIi 3jeMeHT. OHH 3aBHCAT OT psiia (aKkTOPOB: TH-
na 3afayu (NPOTHBOpPEYHE HJIH CHHTE3); COBIAJEHHs HJIM HE COBIaje-
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HHS 3JIeMeHTa C Y3JOBbIM KOMIIOHEHTOM, COXPAHEHHS HJIH HCKJIIOUEHHH
VK u3 cucrembl; oT Bhi6opa B KadyecTBe cpeacrBa MP paGoueil 30HbI
WJIM 3JleMeHTa BHellHe#d cpeibl (mOAPOGHO 3TO MOKasaHo B TabJHLe
n. 9.5 oneparopa 09, B npunoxenuu 1). Takoe MHorooGpasue Bapu-
aHTOB CBHJETeJbCTBYeT ellle 06 OJHOH «pa3BHJKe» B XOJe IIOMCKA, HA
KOTOpYI0 Heo6X0AHMO 06paTuTh BHHMaHHe. OcOGeHHO — Ha HCKJIIOYe-
HHE M3 CHCTEMBl Y3JIOBOTO KOMIIOHEeHTa. JTO cepbe3Has TpaHCdopMma-
IHA CHCTEMBl H 3aJayH, aHAJOTHYHAsl NepeXxoAy OT MOJAENH 3alauyH
«B» K Mojenn 3anaud «6» wim «a». Takoil nepexox pekoMeHayercs
JleJ1aTb OCTOPOXKHO, ecJIH noJie3HocTh HckioueHust YK us TC oueBun-
Ha. B ciyyae comHeHHA Ha0 npoBepHTh 06a BapHaHTa: C HCKJIOUEHH-
€M H C COXPaHEeHHeM Y3JIOBOrO KOMIIOHEHTa.

B namem npumepe anemeHT MP gBuasercs yacteio YK, mosromy
YTOYHEHHOE OTpaHHYeHHe, eCTECTBEHHO HMeeT BHA TpebOBaHHS COXpa-
HUTb NOJIOXKHUTEJbHBIH 3 ¢eKT, T. €. 3alUTy OT HeGOJbLUIHX NMeperpy3oK
no TOKy (uJIH, YTO BepHee IJI JAaHHOH MOJeJH pelIeHHs, BHICOKYIO
YyYBCTBHTEJNBHOCTh MJACTHHH K TOKY). OcTajibHble OrpaHHYeHHs Oro-
BapuBaloTcs obuell ppasoil «He Hapylias OrpaHHYEHUH U He BLI3LIBAS
ApYrux yxyduleHni». Kpome roro, 1js o6GecneueHus HAeaJbHOCTH pelle-
HHUSl B ONEpPaTHBHOH MOJeJH pellleHHs yKa3nlBaeTcs, uto ueab MP gos-
JKHa JOCTHraTbCsl «caMa— co6oii». B pesysabTaTe mosyuaem cJjenyio-
uyo (GopMyaNpOBKY ONMepaTHBHOH Monenu pelleHusi: «Hactu noJoc,
NPUMBIKAIOWHKX K COeAMHEHHIO, caMH obecrmeyuBalOT MaJble Hamnpsxe-

== ¥ BBZ7O. loy=Y/ ()
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HUSL B MeCTe COeNHMHEeHHS MOJIOC NPH 6oJblIOf pasHUle B HX yHAJHHE-
HHH, COXPAHSAS BBICOKYIO UYBCTBHTEJIBHOCTb MJIACTHHH K cJaGoMy TO-
Ky, He Hapywasi OrpaHHYeHHH M He BHI3hHIBasf APYTHX YXYALIEHHH>».

IT 2.5. OTo6pasute Momeab peumeHus rpaduuecKu

Ha 3Toit onepauun pj1s HarIAAHOCTH [4eNaloT YCJOBHLI DHCYHOK,
cxeMy MM I'Da(HK, HAa KOTOPHIX MOKAa3bIBAIOT [JBA COCTOSIHHSI CHCTe-
MH: HCXoAHOoe («BHuto») u coorBercTBylollee Moaeau pemenus («Cra-
J0»). Ina paccMaTpHBaeMOro NpHMepa COOTBETCTBYIOIHE HJIIOCTPA-
uuu cocrosnus TC nokasaun Ha pwuc. 3.

Gsino Cmano
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|
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| !
.
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Puc. 3. Unmoctpauuu k onepauun IT 2.5
B, B2 — BemecTBO moJioc

A — pa3Hula B yNJHHEHHSIX NOJIOC

O — HamnpsXeHHe B COeIHHEHHH MOJIOC
Op — HanpsiXeHHe paspylleHHs

[T 2.6. Onpeneanutb GH3HUECKHE YCJIOBHS peasH3aLHH
MOJEJH pelleHus
[Tocsie mocTpoeHHs1 ONEepaTHBHOH MOJAEJNH pellleHHs Heo6X0JHMO
clenaTh ellle WAar Mo KOHKpeTH3alHH 3aJayd H, COOTBETCTBEHHO, Hallle-
ro mpeAcTaBJIeHHs O pelleHHH: cHopMyJHPOBaTh HH3HUECKHE YCIOBHS
peanudauuu (®YP) MP. HyxHo onpemenutb, KakuMH (H3IHUECKHMH
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CBOMCTBAMH J0JIKeH 06/ajaTh 3JeMEHT MOJeJH pelleHHs (HJH Bcs
pa6ouasi 30Ha) HIH KaKue NeACTBHsS (B3aHMOLEACTBHS) OH JOJIKEH OCy-
IIeCTBJATh, YTOOH BHINOJHAMNHUCH LleJIb H OrPaHHYEHHs, 3aJI0KEHHHE B
MP. Brssiaenne 3TuX Tpe60BaHHH, OUYEBUAHHIX, HCXOASAIIUX H3 HMeEIO-
IIMXCS TPEeACTaBJEeHHA O HCXOLHOH CHCTeMe, NO3BOJSET CAeJaTh MoO-
Jelb pelieHus emte Gosiee HaNEXKHBIM MOCTHKOM K peitieHHio. [Ipu stom
Heo6XoAHMO B 06513aTeJbHOM NMOPSAKe YIay6JaaThCs B CyTh IPOLECCOB,
COCTaBJIAIOLINX BHyTPeHHee (DYHKUHOHHPOBAHHE CHCTEMHI.

CHauvasa BusBasiorcsi PYP, coorsercrBylomiue nean MP u ycio-
BHSIM ee BHINIOJIHEHHsl, KOHKPETHO OTOBOPEHHBHIM B (OPMYJIHPOBKE MO-
neau pemenusi. PYP, coorBercrBylomue TpeGoBanuio MP: «ne Hapy-
IIasi OTPaHHYEHHs H Ha BHI3HIBAasi APYTHX yXyALIeHHi», onpeaensiorcs
B TOM CJyyae, KOTJa y>e BHISBJIEHHbie CBOHCTBA HJIH B3aHMOJEHCT-
BHUSI NOJIHOCTBIO COBMECTHMH MexXAy coGoi.

IIpoBepka ycsoBHi peasiu3auidH MOJAEJNH pelIeHHS HAa COBMECTH-
MOCTb, Ha HENPOTHBOPEYHBOCTb TOXKE BLIMOJIHAETCS HAa 3TOM Ilare aJ-
roput™ma. llenb ee — He NMPONMYCTHTh NPOTHBOpEYHe, KOTOpoe oGs3a-
TEJIbHO JOJIXKHO GHITb pa3pelleHo.

BuisiBNeHHEE HeCOBMECTHMHE YCJOBHSI peajiH3allid HCNOJb3YIOTCS Ha CJEeAYIo-
Ilefi omepauuH AJsi COCTaBJeHHss GOpMyJHPOBKH (H3Hdeckoro mpotusopeuus (PIT),
Crporo rosopsi, ®I1 o6s13aTe;bHO ROMKHO GHTb NOJYYEHO, €CJIH B MOAE]b pellle-
HHSl 3a/loXeHH Tpe6oBaHust ycrpaHeHusi TI1 u anement MP coBnajaer ¢ y3JoBHM
KOMIOHeHTOM (Mau sBasieTcs dacThio YK), a TakXe eciH B mpolecce BhlaeseHHs
pa6oueli 30HH He NMpPOU3OIIJIO paspellleHHs NPOTHBOpeYHs B NpocTpaHcTBe. Bo Bcex
OCTaJbHHX CJydasix NpOBepKy Ha HENpOTHBOPEYHBOCTb HAJ0 MNPOBOAHTH, MOMOJHH-
TeJbHO pacCMaTpHBas CHCTEMY H ee OKDYXKEHHe, BHXOAS NpPH 3TOM 3a PaMKH MO-
nlean peuwrenust (cM. [9], puc. 12). Crnenyer Takke OTMeTHTb, 4TO aHanu3 TC
NPHMEHHTENbHO K KaXAOH cocCTaBjsiomeli Mojean peueHus (umear MP, ycaosus
ee BHINOJIHEHHS, OrpaHHUeHHsS) ROJKEH NPOH3BONMTBCS HE3aBHCHMO, He IJIAAA Ha
JApyrue COCTaBJAIOLIHE M Pe3YJbTaTH yXe BBbINOJHEHHOro aHaJjH3a,

B Tex cayuasx, Korza B KauectBe ajeMeHTa MP mnpuHaATa Bcs pabouast 30Ha,
Ha nanHo#t onepaunu (I12.6), nocne cocraBieHHsi nepeuHst TpeGyeMHIX CBOACTB HAR
JNeficTBHi Bcefl 30HH, Ileneco06pa3HO COOTHECTH HX CO CBOHCTBAMH M JeHCTBHSMH
3JIeMEHTOB, BXOAfIIMX B pabouylo 30HY, nopo6GpaTh HauGojee NOAXOAAIIHA 3J6-
MEHT, NpHHATb ero B KayecTBe 3jeMeHTa MP u, 3aTeM, OTKOpPeKTHPOBaTb NpHMe-
HHTENbHO K HeMY nepeueHb (PH3UYECKHX YCJHOBHH peajlM3alHH MOJEJH peuleHHs.

Onpenenss ®YP, Heo6Xx01¥MMO NMOMHHTb, UTO HaMeyaeMble CBOHCT-

Ba MM JeHCTBHA MNOJKHH MOJHOCTbIO, rapaHTupoBanHo (Ha 1019%)

obecneyHBaTh BbINOJHEHHe TPeGOBAHHI MOZENH pelleHHs (3TO MOXKHO

Ha3BaTb «npasuaoM 101%>»).

Hrak, cBoiicTBa, He0GXOAHMbIE AJis oGecleueHHs1 MaJIbIX HalpsxKe-

HHUil B 30HE COeIHHEHHS I0JIOC:

—yactH noJjoc (AB; u AB:) He MOJXKHB B3aUMOAEHCTBOBATb APYT
C npyrom;

— 4acTtb oaHOH mosocsl (AB;) He nOJMIXKHA «TAHYTH» 3a co6oif uacThb
apyroi nosocsl (AB:), a mocJenHsiS He NOJXKHA NpPENsTCTBOBATb
nepeMelleHHI0;

— TOYKH OJHOI mosoch (AB;) He MOJMXKHHE CMeIAThCS OTHOCHTENBHO -
TOYeK Apyroii nosockw (AB.).

CpofictBa, Heo6xonuMEle 151 ofecneueHHs GOJbIIOK pasHHUBI B
yIJIHHEHUSAX T10JI0C:
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— BeJHYHHA NepeMelleHHsl TOYeK OAHOH mosocel (AB;) nosxkua GHITH
3HAYHTe/NbHO GOJblIE TepeMenleHds TOYeK Apyroit moJsocs (ABy).
L5 cOXpaHeHHs! BbICOKOH UYBCTBHTENBHOCTH NJIACTHHB K TOKY:
—yactiH AB; u AB, R0JXKHB B3aHMO/EHCTBOBATD;
— uactb AB; 10/KHa «TAHYTb» 3a co6oil yacTh AB;, KOTOpas A0MKHA
NpensTCTBOBAaTh IepeMellleHHIo;
— TOYKH moJsiochl AB, HO/IKHBI CMeIIaTbCsi OTHOCHTENbHO TOYEK MOJO-
cH ABg.
Hasuuo HecoBMecTHMOCTb BHISIBJEHHBIX cBOMCTB. [Ipu 3TOM HEOG-
XOAMMO TepedTH K cJeaylolled omepauud. B mporuBHOM cayuae ocy-
uiecTBJseTCa nepexon cpasy k I1 3.2.

IT 2.7. Cocraputb popmyaupoBkd ®I1 u BHINOJHHTL
HX NpeABapHUTEbHbIA aHAJHU3

Ha naunnoit onepauu# Mbl JO/KHBI COCTABHTb NpeJesbHYI0 GopMy-
JHPOBKY 3ajaya — NPOTHBOPeYHs: (H3HYeCKOe NpOTHBOpeuHe. B Ha-
IIeM cJyvae MOoJy4aeTCsl HEeCKOJbKO TaKHX (DOpMYJHPOBOK.

@I1;: yacTH moJOC AOJKHBI B3aHMOAEHCTBOBATb APYr C APYroM IJs
o6GecrnedycHUsl CIIOCOGHOCTH H3ru6arbCs NpH caaGoM TOKe H He
JNOJIXKHBI B3aUMOAEHCTBOBATh APYr C APYroM AJs o6ecneyeHHs
MaJsibiX HampsiKeHUH,

®I1;: yacte oaHo# noJjoch AB; 10/12KHA «TSIHYTb» 3a coGoM yacTh Apy-
roit mosocet AB, (KoTOpas nOJIXKHA NpENsTCTBOBATHL llepeMerie-
HHIO) s obecneyeHHsi CIOCOGHOCTH H3THGaTbcs M 4acTH AB; u
AB; He NOJIXKHBI 3TOro AesaTh, YTOGHI 06GeCeYuTbh MaJble Hamps-
JKeHHs;

®I13: Touku noJsochl AB, 10MXKHBI CMeIATbCA OTHOCHTENBHO COOTBET-
CTBYIOILHX Touek NoJiochl AB, nsa oGecneyeHnss usru6a u He
JOJIKHBl CMewaThbcsi, YTOGH OGeceuydTh MaJjible HalpsiKeHHS,

®I1,: nepememiense TodyeK moJsochl AB; 10/KHO GHTb 3HAUHTEJNBHO
6oJiblile nepemelnieHUs ToYek noJsock AB: nss o6ecneuenuss 60J1b-
IIOH pasHHUUB B YMJHHEHHSIX M TOUKH MoJochl AB; He HOMIXKHH
CMeIlaThCs OTHOCHTEJbHO COOTBETCTBYIOIIHX TOYeK moJiochl ABo,
yTO6BI O6ecleunTh MaJible HalpsKeHUS.

ITockonbky Bce ¢opmynupoBkH PIT coorBerctByloT HcxogHomy TII,

MOXHO IepexojuTh K cJeiyiolieli onepauuu. Ecian xe mosydyeHHBIM

®II ne coorBercTByer H3BecTHOe TII, B 060CTPEHHH KOTOPOrO MBI yxKe

yBepeHbl, HeOGXOAUMO BBINOJIHHTh aHAJNH3 NOJYYEHHBIX NPOTHBOPEYHH

H BBIIEJHTb CPeiH HHX OGOCTpeHHble HJIH OGOCTpAIOUIHecs IPOTHBOPe-

Yus, T. €. Te, KOTOpHie 0653aTeJbHO JOJ/IKHBI GBITh pa3pelleHbl. AHAJMH3

NpPOTHBOpEUYHH peKOMeHAyeTcsi NMPOBOAMTb, OGBEAHHHB HX MpeJBapH-

TeJIbHO B €IHHYIO NPHYHHHO-CJEICTBEHHYIO CTPYKTYDY.

X Xk X

Omnepauusi IT 2.7 — nocyennsiss onepauns srana «AHajau3 3agauus.
Cnenyomuit sran — I13 «Cunte3 pemennsi». Ha BHXxone 3tana ponx-
HO OHITb moJydYeHO TeXHHuyeckoe pewenue (TP). A Bxoa, onpenense-
MBI/t 3TaNOM aHaJH3a 3a7auH, MOXKeT HMEeTb Pa3HbIH BHA:
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— c omnepauuy Il 2.6 — B Buie cOBMEeCTHMBIX (PH3HUECKHX YCJIOBHI pe-
aJIH3allH MOJeJH DelleHHs;

— c onepauuu I1 2.7 — B Buae dopmynuposok PII.

IlepBHIii BapHaHT COOTBETCTBYeT 3ajayaM CHHTe3a, pa3HhLIM MO CJOX-
HOCTH: OT HeGOJIBIIOTO H3MEHEHHs! JIEeMEeHTOB CHCTEMb! HJIH AOIOJIHE-
HHSA KaKHM-JH60 HOBHIM CPEACTBOM, PeaJH3YIOUUM BhNosHeHHe DYP,
[0 TIOJIHOTO CHHTe3a NoacHcTeMbl. Bropoii BapnanT Bxoxa (®II) npexa-
craBaser coGofi 3apauy-nmpotuBopeuue. PemmuB 3Ty 3amauy, MH mo-
Jy4yaem mpuHuunuaabHoe pemenne (ITP), xoropoe pakTHueckH cBOIHT
LajJbHeAHNA X0 CHHTe3a pelIeHHs TaKXe K pelleHHI0 3aJayd CHHTe-
3a pa3HON CJIOXKHOCTH.

B uenom npouecc cuutesa TP (kxak M BCcsIKHi cuHTe3) 6oJsiee «3B-
pHCTHYEH», MeHee CTPOTr U ¢GOpMaH30BaH, HexeJH IPOLecC aHaJH3a
3anauu. Ha srame cunresa pelieHuss o6s3aTesIbHO [AOJKHA IIpHBJe-
KaTbCsl JOMOJIHHTENbHAs HHGpopMalHus, 0653aTe/bHO HYXHBI CIelH-
aJIbHEIE «IOACKA3KHUY.

[13.1. Pa3pemntb npoTHBOPEYHs M cHOpMYJHPOBATH
NPUHUHMNHANBHOE pelleHHe

Leab sroit onepauuun (BbinosnHsieMoit npu nosaydyenuu OIT Ha srame
aHaJIu3a 3aflauH) — HAWTH TaKoi HOBBIA NMPHHIHUI OpPraHU3alHH CHCTE-
MBI, CBOHCTB H B3aHMOAEHCTBHH BXOASILIHX B CHCTEMYy 3JIeMeHTOB, KO-
TOPHIH MTO3BOJIUT COBMECTHTb HECOBMECTHMble TpeGOBaHHSA, COCTABJSAIO-
imue PII. TIpu sTom He HAZO MOKa AyMaThb, OCYLIECTBHMbI JIH NpPaKTH-
YeCKH KeJjaTeabHble ycaoBus. Hano ¢opmyaupoBate Heob6xomuMbe
CBOMCTBA M B3aUMOJEHCTBHA, He GECIOKOSICh O TOM, KaK OHH GynyT

JocTHrHYTH. I'y1aBHOe — uTOGH 3TH ycJOoBUs OGecmeyHBaJH paspelle-
Hue PII.

HE HABO /TOKS AYNITL
COYUYRCTEUME) T
AEASTTEAANIBLE YOAOBITT
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Pa3pemenne npoTHBOpedHst Bceria HOCHT CKaukooGpasHmi xapakrep. [lostomy
Ha 3TOfl omepauuH 0673aTeNbHO HCNOJB3YIOTCS H3BeCTHHE MDPHHIHNH pa3pelleHHs
®I1 ([9], raaBa 3), uHPOpPMALHA O THUNOBHX pEIIEHHAX ([Qf, npunoxXenne 3), a
TaKXe TepDMHHOJIOTHYeCKHe mnpeoOpasoBaHusi (omepatop 012, npusnoxkenue 1),

[Mpumenss pasanuuHele npeobpasoBaHHss HcxofHoH TC: OT H3MeHeHHss B TNpo-
CTpaHCTBE M BO BpEMEHH [0 MNOCTPOEHHS CnelHaJbHOH NOACHCTEMH, MNPHHIHNHANb-
HOe pelleHHe yZhaercd HalHTH nouth Bcerfa. OnHako, B psAje cjaydaes, HalifeHHO®
IIP HacTONBKO SIBHO NMPHBOAHMT K HapYLIEHHIO OTrpaHHYEHHH HJHM HaCTOJbLKO AaJeKo
YBOAHT OT HAEAJbHOCTH, 3aJ0XKEHHOH B MOJENb pelleHusi («3JeMeHT CaM..»), 9TO
CYHTATh TAKOE pellleHHe NpHeMJIEMbHIM HH B KOeM cJaydae Heab3si. Kpome ToOro, B
HEKOTOpHX CJydasix HafiTH npuHnun paspemeduss ®IT mpocto He ynaercs. B stax
cayyasx HeoGXONHMO BepHYTbCs K npeanayliuM onepauusm (I1 2.6, I12.4, 1123,
[12.2), Ha KOTOPHX BO3MOXKHH €Da3BHIKH» H CMEHHTb HanpaBJeHHe K peLIEHHIo
(cM. npumoxenue 1).

O6paTtuMcs Tenepb K ¢opmyauposkam PII, nomyyennsim Ha IT 2.7.
Bce uernipe @I He paspewaloTcsi B NPOCTPAHCTBE, 3aTO Pa3aeSAIOTCHA
BO BPEMEHH: KOrja MJacTHHa pa6oTaeT B HOPMAaJIbHLIX YCJIOBHSX, NPH
cJ1a60M TOKe, NOJKHbLI BHIIOJHATbCA ONHH TPeGOBaHHsA, a NPH CHIbHOM
TOKe H, COOTBETCTBEHHO, 6OJIbLIOH pa3HHLe B YAJHHEHHAX NOJKHBI BH-
MOJNHATBCA APYrHe, NPOTHBOMOJOXKHLE TpeGoBaHHA. (Bo3MoXHOCTH
paspellleHHs NPOTHBOPEUHsi BO BpeMeHH BHAHA yxe u3 cTpykrypu TII,
npejcTaBJeHHOH Ha puc. 2). Kpome toro, u3 dopmyauposku Il Bua-
Ha BO3MOXHOCTb paspellleHHs B Pa3HbIX OTHOUIEHHAX: GOJbLIOH 10JI-
KHa GbITh Pa3HHUA B NepPeMelleHHH ToueK Iojoc Boobuie, a MaJok
JOJKHA GHITh pa3Huua (He ZOJMKHO OHITh PAa3HHIB) B INepeMelleHHH
COOTBETCTBYIOIIHX TOYEK.

B pesyJbrare MOXKHO HaMeTHTb CJeAylollHe NPUHUHINHAIbHBEIE De-
LIeHHS:

I1P,: npu GoJablofi pa3Huiue B YAIHHeHHAX (nmpH GoJbuioM H3rHGe,
GOJIBIIOM TOKe) MOJIOCH (YacTH MOJIOC) MepecTaloT B3auMojed-
CTBOBATh APYT C APYrOM WJIH CTeNeHb HX B3aMMOARHCTBHS CHJIb-
HO yMeHbLIaeTcs;

[1P;: npu GOJbIIOH pa3HHUE B NepeMelleHHAX TOYKH MOJIOC yCTaHaB-
JHBAIOTCA B TIOJIOXKEHHE, COOTBETCTBYyIOLllee MaJjJiOMy Hampsxe-
HHIO,

Ecau noayuenHoe [TP He HOCTaTOYHO SICHO, PEKOMEHJYeTCH NOBTOPHTb aHAJHS,
HaunHas ¢ [1 2.4, npuuas [P B KauecTBe MOJeJH pewieHHs H elle Goiee yray6-
Jsfch B CHCTeMy BIJOTb A0 MukpoyposHs. Hampumep, ans I[IP;: Touks nosoc y
coeJHHeHHs1 caMH nocje GOJbLIHX W Pa3HHX NepeMelleHHA yCTaHABJWBAOTCA B MO«
JoXkeHne Masoro HanpsikeHusi. CxeMn «Bho» n «Crano» Last 3TO/ MOZReNH pelne-
HHSI NOKa3aHbl Ha pHC. 4. VI3 cpaBHeHHsi 3THX CXeM NOJy4YaeTcsi yTOUHeHHas ¢op-
myanposka IIPy: cosgaercs npejBapuTelbHas nedopMalHs (mpexBapHTeJIbHOE Ha-
NpsAXKeHHOe COCTOSIHHE) TaKHM 06pa3oM, uTOGH HanpsXeHHe B COGAHHEHHH noJoC
He MNPEBHIIAJ0 Pa3pyllaomel BeJHIHHBL.

IMono6Hoe ytouHeHue mas ITP, naer ABa BO3MOXHHX HamnpabJeHH::

T1P’;: npu GoJbWOH pasHHIle B YAMHHeHHAX (GOJbUIOM H3rHGe, TOKe, GOJbIIOH TeM-
nepatype) MHOJOCH paCUENJIAIOTCH, a NpH BO3BpalleHHH HOPMAJbHBIX ycnoBuft
CLENJSI0TCH BHOBb;

TIP”, npu Tex e OSKCTPEMaJbHHX YCJIOBHAX BElIECTBO NOJOC B 30HE CLEMJIEHHS
CTaHOBUTCH GOJiee <«NOJ3YUHM» («TEKyUHM>»), BOCCTAHABJHBAas CBOH CBOHCTBA

¥ GopMy NnpH HOpPMaJbHHX YCJOBHSX.
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Puc. 4. TosTopunii anaau3 [1P;

a — cutyaunn «Beuo» u «Craso»

6 — ytounenue I[1P;

A, b — touku nosoc By 1 B, no nepememerus
A,, By — To Xe mocJe mepeMemeHHs

li, I3 — nepememenue Touek A u B

A — pasHHLA B YIJIHHEHHAX TOJIOC

O — HanpsiXeHHe B COEJHHEHHH MOJIOC

Op — HanpsXeHHe PaspylleHHT

Ecan npumenutb TepmunoJorudeckuft onepartop (012, npujoxenne 1), To mo-
JyqaloTcs Takue (GopMyJHPOBKH:
1) HeHanpAraomui Haru6;
2) A3ru6 Ges B3aHMOJeHACTBHSA;
3) HeHanpsraiolee cMemeHHe;
4) A3TH6 Ge3 cMeIlleHHs;
5) PasHufi x04 K oAHOMY (QHHHIIY.
HUs uEx nsaras ¢opmyauposka sBHo coorBerctByer I1P;. A us BropoRt ¢opmy-
JAHPOBKH MOXHO noayuutb I[IPg: M3rH6 nnacTHHH 6es B3aHMOAEACTBHA MNOJOC.
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BHnoJiHeHHBI/l aHAJH3 CHCTEMH MO3BOJISAET NPHMEHHTb MAacCHB THIOBHIX pelle-
HuA Gosee ycrnemHo, yeM Ha onepauud 1.8. M3 nepBoii rpynnu THMNOBHIX pelueHH#
(cM. [9], mpunoxenne 3) oueBHIAHHE NMOACKA3KH AAlOT pelieHHe 1.4 (ucmosib30BaTh
npeiBapHTe/bHEIe aHTHH3MeHeHHs — coBnajaer ¢ I1P;) u 1.5 («omHOpasoBnie» nJac-
TuHH — [1P,).

IT 3.2. ChopmyanpoBath ¢u3uuecKoe pelLieHHe, peanusylollee

MoOJe€Jb pELICHUs

Llenb 3Tofi onepaunu — nepediTH OT (QYHKUHH HJIH pelleHHs Ha
yPOBHE <«INpHHUHIHAJBbHO BO3MOXHO» K pelleHHI0O Ha YpPOBHe «(H3HU-
YecKH peaJsiu3yeMo, paspelleHOo 3aKOHaMH NPHPOIbI».

Onepauusi cuntesa ¢uauyeckoro pewenns (PP) cioxuHa H MHOro-
crynenyata. B nepByio ouepeib (OpMyJHPYIOTCS CTPYKTYpHHE (CHa-
yajsa) M (u3HueckHe (MOTOM) 3ajauH, KOTOpble HalO PEIIHTb, YTOGHI
peaiu3oBaTth yciaoBus BeinosHeHus MP. Ilpu sTom Hameualorcs B mep-
BOM npubJHKeHHH BO3JeHcTBHsI Ha 3jeMeHT MP u Ha ero okpyxkeHue.
3aTeM HaMeyalTCs BO3MOXHBIE CTPYKTYpPHBIE pELIeHHs, 0 HUM YTOY-
HSIOTCSl (pU3HYecKHe 3aJauH, Nocje Yyero MOXKHO NMepexoauTh K BhIGODY
(pU3HUYeCKHX CPEJACTB, NO3BOJSIOILUX peasu30BaTh HaMeueHHble H3MeHe-
Hus. M ToJIbKO mocJie HaXOMXAeHHUST NOJAXOASIIEro NPHPOLHOro ABJEHHS
uiad apdeKkra U YTOUHEHHS B COOTBETCTBHHM C HUM HOBOH CTPYKTYpH
TC dopmyaupyetcs pusnveckoe peleHHe.

CymHOCTb onepauun CHHTE3a OP 3akmouaercs B pelleHHH 3ajayd CHHTE3a,
Hpnqu, ecqi BHIAABJASIETCA HE0oOXOAHMOCTb CHHTE32 OTHAeJbHOMH NOACHCTEMBI HJH €@
9acTH, HYXHO mnepeiTH K cneuuajpHoi onepauun I1 33. A Ha naHHOM onepauuH
(IT 3.2) pewaercsi 3ajaga 3aMeHH HJIH BHAOH3MEHEHHS 4aCTH CHCTEMBI C MOMOIIBIO
CTPYKTYpHO-3HepreTHueckoro omnepatopa (06) u MaccuBa (H3HYECKHX SIBJEHHH H
a¢¢ekToB. B psage nmpocTHX caydaeB ¢usnyeckas CyTb pellleHHs MoXeT GbiTh Hafi-
neHa u 6e3 NpHMEHEHHA CchnenHaJbHHX HHCTDYMEHTOB.

Onepaunsi cuHresa ®P, B oTinune oT npeamaymeit onepauun IT 3.1, omepupy-
€T He HAeaJbHbIMH, a BIOJIHE peaJbHHIMH CpPEACTBAMH, Ha JNLaHHOH onepanmHH B
CHCTEMY INPHXOLHTCA YTO-TO IlOGaBJIﬂTb, YeM-TO BO3JeHCTBOBATb Ha 3JIEMEHTH. A
3TO HeH3GEeXHO NPHBOAHT K OTCTYNJIEHHIO OT HaMeuyeHHOro paHee Hieana. [loato-
MYy B 06513aTeNbHOM nopsAAKe npexue, 4eM BBOAHTbL B TC uro-To HOBO€, Hajgo mnpo-
BEPUTb BO3MOXKHOCTb HCNOJb30BAaHHA DPeCypcOB, HMEIOIHXCA B CHCTEME H ee OKpy-
KEeHHH, H3MEHHB HX B AOMYCTHMBIX IpejeJnax.

[Morenunan npupoAHHX 3(QeKTOB M fABJEHHH BeJHK, HO He GecnpeneneH. Ilo-
3TOMYy HHOraa ﬂ0£l06paTb NoAXO0ASAIYIO0 (.plfl3lfle nox HaMeyeHHble TNpHHUHNHAJb-
Hble pelleHHsA He YIaeTrcs. B stux chaydasax JAesiaeTcsa BO3BpPaT K «pa3BHJIKaM» Ha
MM 23 u I1 22 u suGupaercss Apyroe HampabjeHHe (cM. MNpuJoXKeHHe 1).

BepHeMcsi K Hauell nmpo6jeMe H HaMeTHM [0A3aJauyH, KOTOphbe
JOJIKHBI ObITh PELIeHBl /s peasn3auud HameyeHHmX IIP.

Oas TPy — u3MeHuTb ¢H3HYeCKHH NPHHIHN ClEMJEeHHs MO0JOC.

Jas [TP”, — u3MeHHTb BELIECTBO N0JOC B 30HE CLENJEeHHS.

HOns TIP; — B MOMEHT COEIHMHEHHs NO0JIOC KOHTAKTHOH CBapKoH co3-
nath TpebyeMoe yAJHHEHHE I0JIOC.

HOas TPy — HaliTH HOBBIH NMPHHUMN JEHCTBHS pa3MbIKaTeJs.

HOns NP, — u3MeHHTb OKpYXKeHHe OHMeTaJ/JIHYeCKOH MJIACTHHBI AJIA
ee GBHICTPON 3aMeHbl W MaTepHaJ NJACTHHH [JIs CHHXKe-
HHUS 3aTpar.

Ecau cpaBHHTb 3TH N0A3aJayH ¢ KOHeuHOH wenbwo (1.3) u orpanu-
yeHusimu (1.6), TO DOMyCTHMOH OCTaHETCS TOJbKO OJHA — COOTBETCT-
sywomas [1P,.
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Yro6rl co3aarh TpebyeMoe yAJHHeHHe MOJIOC, NPOIle BCero Harperb
o0e MoJIOCH MOJABOJAOM TelJla HJH BO3AeHCTBHEM 3JIeKTPHYECKOro TO-
Ka. MoXXHO HCNOJIb30BaThb HCTOYHHK TOKa, MPHMEHsIeMBIHl IJs CBapKH.
IlockoJbKy B MOMEHT CBapKH MOJOCH AOJIKHH HMETb OAHHAKOBYIO
LJIMHY, HCXOAHAs AJHHA MOJOCH, HMelolled O6oJbliui Ko3(DGHIHEHT
TEIJIOBrO pacUIMpeHHus, NOJKHA ObITh MeHbllle, YeM Yy ADYroil MOJIOCHL.

[TonyyenHoe ¢u3HyecKoe pelleHHE MO3BOJsET NMEPEHTH K omepauyH
IT 34.

Opnako npexpae oxapakrepusayeM onepaumio I13.3. Cyts ee — mocTpofika uJm
CHHTE3 NOACHCTEMH no 3afanHoR ¢yHkuuH. I[IpHMenseMufi amnapat — omepatop
¢ynkunonadpHoro cuureda IIC (07) u MaccHB ¢H3HYeCKHX fABJEHHA H 3¢deKToB
(M2).

I13.4. ChopmyanpoBatbh TeXHUYECKOE pelieHHE

Ha sroii onepauuu Heo6XOAMMO OT COCTOSIHHSI «(pU3HYECKH BHINOJ-
HHMO, pa3pellleHO 3aKOHAMH NMPHPOAH» NepelTH K COCTOSIHHIO «TeXHH-
YeCKH OCYIIeCTBHMO». 3Jech CJiefyeT ONHCaTb CNocob TeXHHYECKOi
peanusauun PP, nonyuennoro Ha onepauusix I1 3.2 uaum II 3.3. Ilpu
3TOM Haj0 yKa3aTh KOHKDETHble TeXHHYeCKHe CPelCTBa: KOHCTPYKTHB-
Hble 3JIEMEHTHI, y3Jbl, ONEpalHH, BelleCTBA H pexkHMb. B ¢dopmynu-

SIKOCHIMY  1IPPTEQULY RIILLEUEHO
RIQHI7L HI QAN KOS

S
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poBke texHuueckoro pemenus (TP), no cytu nena, nosKHa GHTbL Tak-
>Ke onHucaHa nosyuyeHHas Hosas TC uau HOBast 4acThb HCXOJAHOH cHcTe-
MBI (C yKa3aHHeM COCTaBa H B3aHMOAEHCTBHS 5JIEMEHTOB).

Cnefiyer OTMETHTb, YTO METOAH IOHCKA HOBHX TEXHHYeCKHX pelleHHd, Kak
npasujo, 06ecneyHBalOT CBOMM amnmapaTtoM NOHCK pelleHHs JuIb A0 YpoBHs P,
xora nepexon or ®P k TP B psanme ciayuaes He npocr. [lpaBaa, MeTo;M KOHKpe-
TH3aUMH (H3HYECKOHA HJEH O ONHCAHHA TEXHHYECKOTO CPENCTBAa H3Y4aloTCsi BO BCCX
TexHHYeCKHX Haykax. [103TOMy TexXHHYeCcKH TI'DaMOTHHI uenoBeK (Ha KOTOPOro H
paccyHTaHH METOAH MNOHCKa) MOXET yCHellHO cnpaBHTbc ¢ mepexomoM or OP «k

Ias mameit 3agadyd TP u ®P npakruuecku comagaior. OxoHua-
TeJIbHO HOBAsl CHCTEMa ONHChIBaercsl cjeayloum obpasom: «bumera-
JHYecKasi NJIaCTHHA U3TOTOBJISIETCS M3 MOJIOC, HMEWIIHX NMPeXHUH Ma-
Tepuas ¥ (GopMy NONepeyHOro ceueHusi, Ho pasHod AgauHbl. Ilosoca,
HMelolias 6oablIHH KO3 (UL HEHT pacluHpeHHs, H3rOTOBJISETCS KOPO-
ye japyroii nogocbl. Ilepen cBapkoil noJoch NMOAOrPeBalOTCs 3a CYeT
NponycKaHusi uepe3 HHUX cJaboro 3JeKTpPHUeCKOro TokKa MO0 TeMepa-
TYpHI, IpH KOTOPO# OHH OyAyT HMeTb OAMHAKOBYIO AJuHY. PasHuua B
HCXOAHBIX AJHHAX NOJOC BblGHpaeTcss TakoH, 4ToObl 6Ge3 HarpeBa H
NpH HarpeBe MaKCHMaJIbHbIM TOKOM HampsiXKeHHe B COeJHHEHHH NOJIOC
He NpPeBBHICHJIO AONYCTHMOH BEeJHYHHBI».

I S S

PaccmoTpum KpaTKo HocJeiyloliHe 3Tanbkl OCHOBHOH  IocJienoBa-
TEJbHOCTH JeHCTBHH.

Sran I14 «IIpoBepKka NpaBHJABHOCTH CHHTe3a pellleHHsI» TNpelHa3-
HayeH JJ51 BbISBJIEHHS] M yCTPaHeHHs oHOOK, CBSI3aHHBIX C Hapylle-
HHeM (opMaJsibHBIX NPABHJ aJrOPHTMa U 3aKOHOMEPHOCTell NOCTPOeHHs
TC. Ilpofias yepe3 3TOT 3Tal, KOTOPHIM 3aKaHuMBaercs «bBJjok npeol-
pasoBaHus TC», Mbl o6peTaeM YBEPeHHOCTb, YTO NOJyYeHHOe pelleHHe
omucbiBaeTr pabGoTOCNOCOGHYIO CHCTEMY, UYTO peHIeHHe COOTBETCTBYeT
KOHeuHo# LeJd U He Hapyulaer orpaHuueHuil. ITocse aToro mMoxHo me-
pexoAuTh K 3Tany 5 «OueHka H BbIGOp pemieHHsI», KOTOPHI HayHHaeT-
Csl C KayeCTBEHHOro aHaJju3a MNOJYYeHHOro BapHaHTa (WM BapHaH-
TOB) TeXHHYecKolii cucreMbl. llesb aHa/nH3a — BBIIBUTb NPOTHBOPEUHS
H JHCIPONOPHHH (B TOM 4YHCJe, MEXAY 3aTPaTaMH U NMOJY4YeHHBIM 3¢-
¢exTOM), BO3HUKIIHE W 0OOCTpHBLIHECS B pe3yJbTaTe H3MeHEHHS HC-
XOAHOH HJH cHHTe3a npuHuunuaabHo HoBo# TC. Haubosee cymecr-
BEeHHble YXYALIEHHs YCTPaAHSIOTCS BUAOH3MEHEHHEM NOJIy4eHHOH cHCTe-
Mbl. 3aTeM, CpaBHHBasi MCXOJHble W MOJyYEeHHbIe BapHAHTH, [POH3BO-
JUTCS BBIOOp pelleHus.

K npuMepy, y nosyuyeHHOro pelleHHsi 3ajJaud O GHMETaJJIHYECKOM
pa3MbiKaTesie SIBHBIM yXyALIEHHEM MOXHO CYHTaThb YCJOXKHEHHe Ipo-
llecca H3TOTOBJIEHHS MJIACTHHHI M COOTBETCTBYIOILEE yBeJHYeHHE CTOH-
MOCTH pa3MmbiKaresi. Ecau He paccMaTpuBaTh BO3MOXKHbIE BapHAHTHI
CHHXXEHHSI CTOUMOCTH (MX MOXHO HaMeTHTb, NPOBeAsi (yHKIUHOHAJbHO-
crouMocTHh ananud TC), To ciaeayeT cpaBHHUTb 3aTpaThl Ha HOBYIO
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u ucxonnyio TC npu paBHON HaleXHOCTH HX ¢yHKUHOHHpoBauns. To
€CTb JOTIOJIHUTEJbHbIE 3aTPAThl Ha H3rOTOBJEHHE MPEABAPHUTEJbHO Ha-
NpsI2KEHHON NJIaCTHHBI HAaJO CONMOCTABHTb CO CTOMMOCTbIO ONEPATHBHHIX
3aMeH MJAaCTHH, BHIXOAAWMX H3 cTposi. IIpH TaKoM cpaBHeHHH moJy-
vyeHHas TC okasbBaercs NpeAnouYTHTEJIbHeEE.

Ha srtame 5 mpeaycMoTpeHa OLleHKa M IO KOJHYECTBEHHEIM MOKa-
3arensaM. [las Hallero pellleHHsl HajO MOACYHTAThb, AEHCTBHTENbHO JIH
3a CYET NpejBapHTEJbHOTO HANDPSXKEHHS] MOXHO HCKJIOUHTH paspylie-
HHe coefHHeHHs nosoc. PacueTnl mokasniBaloT, 4to B ucxoaHoii TC
HanpsixKeHHs NpH NeACTBHH CTOKpPaTHOro ToKa npuMepuo B 1,5 pasa
NpeBHINAOT AONYCTHMBE. 3HAYUT, pa3pylleHUss MOXKHO H36exaThb, ec-
JI1 NPH HOMHHAJBHOM TOKE B COEAMHEHHH NOJOC GyNeT «aHTHHAMps-
JKeHHe» He MeHee IIOJIOBHHHI JOMYCTHMOTO.

Ha Brixone sTama mosyyaemM OKOHYaTeJIbHOe pelIeHHEe H MOjA3aja-
YH, KOTOpble MOT'YT BO3HHKHYTb NPH peaJsiu3alli 3TOro peuweHus. s
pa3MbIKaTesss K TaKUM NOA3ajadyaM MOXKHO OTHECTH OlNpeleJieHHe pas-
HULBl B AJIHHE 3aroTOBOK MOJIOC H peXXHMa HX HarpeBa INepej cBap-
KOH, a TaKxe H3MeHeHHe IOJIOXKEHHs 3JeKTPHUYECKHX KOHTaKTOB B pas-
MBIKaTeNe.

[Tocnennn#i stran—6 «Pa3BuTHe MOAYYEHHOrO pelIEHHA» — TIpej-
noJiaraeT BbIsSIBJIeHHe HOBBIX BO3MOXKHOCTEH, MOJYYEeHHbIX B pe3yJibTa-
Te pelleHHsi H BO3MOXKHOCTeH paciiupeHUss 06JacTH NPHUMEHEHHS HO-
Boil TC 3a cuer ee mMoaudukauuu. Ha 3ToM 3Tame BHISBJsETCS TaKXKe
HOBasi MH¢boOpMalus, KoTopasi MoxeT ORIThb HCNOJb30OBaHa JJs pelle-
HUA APYrHX 3ajay U COBEpLIEHCTBOBAHHSI METOAA. DTOT 3Tam MOXKeET

HHTEPECHC) 1ROFEINITD
A Y TBOESO BEACCHTESS

HOBAE BOIMOANOCTH .
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KOpPEKTHpPOBATh DEIIEHHe H MOA3aJaYH, a TaKxke MOMNOJHATb KapToTe-
Ky H MaccuBbl HHQOpPMaLHH.

* %k %k

Besikie orpaHuueHHs, BXoAsmue B (ODMYJNHDOBKY 3aiaud, OGHIYHO BOCHpH-
HUMAIOTCS TBOPYECKOH JHYHOCTBIO KaK MOKYUleHHe, Ha cBoGoAy TBOpuecTsa. Oco-
GeHHo —TpeGOBaHUs, BHABHIraeMble NMPOH3BOACTBOM (H oGOl ApYrofi HaiclCTeMON).
B 10 Xe BpeMs TOJbKO OTpaHHYEHHS NO3BOJISIOT OGOCHOBAHHO M OJHO3HAYHO CY-
KaTb MoJe NOHCKA, yMeHbllasi nepe6op BapuantoB. IlosToMy B Tex cayuasx.
Korja 3ajaya He CONEPXHT [OCTaTOYHO ONpelesleHHHX OrpaHWueHHii, BCe paBlo
BO3HHKaeT HEO6XONMMOCTb HafTH «NOHCKOBHE OIPaHHYEHH», OTPaXKalOLlHe Mpli-
38HaKH MPEANOYTHTEJBHOTO BADHAHTA pellleHHA. BHABATH 3TH NPH3HAKH MOMHO
JHMIIb NyTeM TIIaTeJbHOro aHanu3a HcxoAHoft TC, ee MOCTOMHCTB M HeLOCTATKOB.

Or6pockM 3ampeT Ha H3MeHeHHe NPHHLHNA HeACTBHS CJaGOTOYHOrO pa3MHIKa-
TeNs (OCTaBHB JHIIb TPeGOBAHHA COXPAHHTb raGapHTH KOXYXa, NPOXOXKAeHHE CHJb-
HOTO TOKAa 4Yepe3 Da3MHKaTeJb H 3anpeT Ha H3MEHeHHe NapaMeTpoB 3JIEKTPOAHHa-
MHYECKOro pasmbikartens). M nmocMOTpHM, KakoBa JIOTMKa NMOHMCKAa pelIeHHS B 3TOM
ciayyae (He OCTaHABJMBasch MOAPOGHO Ha BCEX ONEPAlHsAX aJropuTMa, OTpaxas
JIHIIb OCHOBHBIE MOMEHTHI).

C yueToM paCIIHpHBIUWXCS BO3MOXKHOCTeR nepefiieM K MOJJH 3afaud Ha AO-
crpoiiky MIC: «[lana 3aMBIKaJ/IKa, COENHHSIOMAs 3JEKTPOKOHTAKTHI, HaiiTH NpHHIHM
HefiCTBHA 3aMBIKAJKH, KOTOPas NPH HarpeBe N0 3aJaHHON TeMNEepaTypH MpOXOAs-
IHM Yepe3 Hee 3JIEKTPHYECKHM TOKOM JOJIXKHAa MeHATb CBOIO (OpMY, pasMHKas
KOHTaKTHI».

[Ipu pemennn o6buHON 3anaun cuHTe3a (OPMYJIHPOBKA MOJe/H pellleHHs wHac-
TO NpaKTHYECKH coBmajgaer c¢ ¢opmyanpoBkofi M3, OmHako MH nepellJn K 3ajaue
CHHTe3a OT 3anaun-npotHBopeuns. CiefmoBarensHo, B MP Kpome ykasanus Ha
GYHKIMIO Hajl0 SaNOXKHTL ycJoBHe ycrpanerns HJ, orpaxaswero o6ocrpenne TIT
B HCXOJHOM CHCTEMe, a TaKXe YCTPaHeHHS TeX NPH3HAKOB MJH OCOGEHHOCTell NpHH-
uuna pedcreua ucxogHo TC (msm IIC), KoTophie npHBENH K BO3HHKHOBEHHIO 3TO-
ro TII. Ona GuMerasiuueckofi mJacTHHH TaKas ocoGeHHocts I1J] 3ak/aiouaercsi B
NPONOPUHOHAJBLHOCTH MeXAY CTeneHblo HarpeBa H jedopManueli: 4eM Bhile TeM-
nepatypa, TeM cHabHee H3rH6. CooTBeTcTBeHHO (hopmyaupoBka MP noayuaercs cie-
Ayomen: «3aMbikajlka caMa MeHseT CBOl0 (GopMy TpeGyeMnM o6pasoM npH Harpe-
Be N0 3aJlaHHOH TeMnepaTypH, He paspyumasch NpPH YBeJIHYEHHH Harpesa H B0OG-
e He pearupys Ha 9TO yBeJuueHHe». (Du3HUecKHe YCJOBHS peajHsauuu srofi MP
BHIMVIAAHT TaK: «JacTHUH 3aMBIKaJKH TNepeMelaloTcs TOJMbKO NpH 3ajaHHOA TeM-
neparype». Ot OYP H fABJAIOTCA TeMH MOMCKOBHMH OrpaHHYEHHSMH, KOTOPHE IO-
3BOJIAT CY3HTb MOJe NMOHCKAa NpH o6pameHHH K MaccBy (H3HYecKOH HHGOpMauHH,

Hafitn npHHUMD feficTBHA pasMBIKaJKH — 3HAYHT noo6path (H3HYEcKoe fiB-
Jnenne (Hau sddekr), obecneunBaiolee npeoGpa3oBaHKe TEMJIOBOH 3HEPTHH B H3Me-
HeHHe reOMETPHH BelnecTBa (CM. npujoxeHue 2):

ﬂT—»B—»H“".
Ilo Ta6auue HaxoaHM cjJeaylomHue HoMepa:

24[21] - yBesinuenne CHJL TPEHHs TNpPH Harpese Naph MeTaJJ — MOJYNPOBOLHHK
(TpeHHe MoXKeT H3MeHATb Gopmy);

88 — KOHJIeHCAllHA H 3aTBepAeBaHue;

93 — TenJIOBOE pacIIHpEHHe;

94 — adpdexr namaTn opmu;

99 — yBeJHyeHHe o6beMa rasa NpPH HarpeBe B YCJOBHAX IOCTOSTHHOrO AaBJjie-
Hua (3akon Tleit-Jlioccaka);

100  — TepMOCTPHKIHS;

101 — HCNapeHHe H NJIaBJICHHe,

TpeGosanusim ®YP orseuaer Toabko 94 H, B Kakofi-rTo Mepe, 88 u 101. C Toukn
3peHHs NpoCTOTH peanusauun B TC HauGosee MPeANOYTHTENBHO HCMOJMb30BATh 3¢-
¢dekr namaTH GopMH.
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I SHEE S

Korga ectb NpPOTOTHI — 3TO H XOPOIUO H IJIOXO.

Xopouio npu pelieHHH NPOCTHIX 3a4ay.

[Tnoxo nmpu pelleHHH CHOXKHBIX 3ajad, H60 co3gaer MCHXOJOrHyec-
KYI0 HHepIHIO.

UM xopowo npu peieHHH J06bIX 3afay [1Jis1 yesJoBeKa, BOOPYIKEH-
HOrO MeTOJaMH aHaJ/JH3a CHCTeMBbl, BLISIBJEHHS M pa3pellleHHsi NMPOTH-
Bopeuusi. OTpullaHKe NPHU3HAKOB NPOTOTHNA, NPHBOASIIKX K HexeJa-
TeJbHOMY 3¢ ¢deKTy — 3To omopa B 3bIOKOM NpPOCTPaHCTBE Heompeje-
JIEHHOCTH, 3TO TPaMIUIMH AJs1 6pocka uepe3 Gapbepbl K NMPaBHJIbHOMY
pelIeHHIo.



Fnasa 3

CHHTE3 «C HYJIi»

usu
06 uepyuike c Osyms pyukamu,

06 3Kparne ¢ BOPCUHKAMU, PABHO KAK U O

Opyeux aKpauax,

O nopouike, KoTopbelti HA00 TPACTU pebexKy, npuuem

ecTo 8ce OCHOBAHUA Oymars, 410 pebeHox 6yder 3ro Oeaars ¢
6oabwUM YOOBONLCTBUEM,

a raxoice

O HuToO4KaX, WKUBAX, NOABYHAX, CTEPICHAX U NPO3PAUHLLX YN-
pyaux naenkax, HQ KOTOPbLX HAPUCOBAHbL PA3HbLE CMEJCHble Kap-

TUHKU




YcnoBHbie COKpallleHHA:

B®CTC — 6/10K (pYHKLHOHAJIBHOTO CHHTE3a TEXHHUYECKON CHCTeMB
TC — TeXHHYeCKas CHcTeMa

TII® —raaBHag noJe3nas QyHKUUA
no — noJie3Has QYyHKIUSA

CIl — Ccnoco6GHOCTD

I1c — nojacHcTeMa

Il — nosie (3HEPronoToK)

B — BelecTBo (0OBEKT, 3JeMeHT)
¥ — ynpasJisiiolllasi SHeprouenoyka
3 — 3ajaua

TIT  — TexHHYeCcKoe NMPOTHBOpEuHe
19  — nosoxutenbHblil 3¢dexT

13  — nexenarenbHbH 3QQeKT

3anayu no npeo6pa3oBaHHIO NPOTOTHIA BCTPEYAIOTCS YacTO, HO He
Bcerga. Moryt OGbITb U TaKHe 3aJayH, KakK 3Ta:

«Heo6xonumo paspaborarh AeTCKyl0 HTPYLIKY AJSi Pa3BHUTHSI KOOP-
ILVHaUMH ABHXKeHHs1 pyK. Mrpylika noJskHa npeicraBiasith coboii He-
6osbwol 3KkpaH (20X 15 cM) ¢ aByMs pyukaMH ynpaBJeHus (Jis
npaBoH W JeBoi#l pyk). BpamieHue TONBbKO JeBOH DYYKH JOJIXKHO «PH-
cOBaTb» Ha 3KpaHe TFOPH3OHTAJBHYIO JIMHHIO (HampuMep, NpH Bpalile-
HHH PYYKH N0 4YacCOBOH CTpeJIKe JIHHHS «PHUCYETCsI» OT KaKOoH-TO MNpo-
H3BOJIbHOH TOYKH BNpPaBo, a NpPH BpaIlleHHH NPOTHB YacoBO# cTpes-
K — BJIeBo). BpauieHue npaBoil pYyYKH [NOJIXKHO «DPHCOBaTb» BEPTH-
KaJbHYIO JIHHHIO («BBEPX — BHH3»).

Bo3MOXHOCTb MoJyyeHHsi HAa 5KpaHe APYrHX THIOB JIHHHH 1OJIKHA
3aBHCETb OT BapHaHTa ONHOBPEMEHHOrO BpallleHUs pyuekK:

— O/IHOBPEMeHHOe BpallleHHe pydYeK (KaX/4asi C NOCTOSIHHOH CKoO-
POCTBIO) 1aeT HAKJOHHYIO NMpPSAMYIO JHHHIO (NpH paBeHCTBE CKOpOC-
Tell — JIMHHIO NOA yrioM 45°);

OLHOBpeMeHHOe BpaillleHHe Dy4YeK C MeHSIOIeHCs CKOPOCThio (XOTs
6Bl OJHOH M3 HHMX) [aeT KPHBOJIHHEHHYyI0 TpaekTopuio (¢pHrypy).
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[Tpouecc «cTupanus» usob6pakeHHst Ha SKpaHe [AOJIKEH GBHITb Mpo-
CTBIM, GLICTDBIM M He NOJKeH TpeGoBaThb JOMOJHHTENbHBIX 3aTpar.
Henb3si ncnosb3oBaTh CMEHHblE 3KPaHbl, PasHOLUBETHbE (C LEJbI0 OT-
JIUYHsI HOBOTO PHCYHKa OT CTAaporo) pHCYyIOLIHe 3JeMEeHThbl ¥ T. 1.

CroumocTb MrpyIIKH He JOJKHA npeBbiuats 10 py6.

B ycnoBusx 3Toi 3a1auyM ecTb yKa3aHHe Ha LeJb: (QYHKIHIO, KOTO-
Pyi0 N0JI2KHA BBINMOJIHSITH CHCTeMa. 3ajaHbl MapaMeTpsl BXOAa (pyuKu
H XapaKTep WX ABHXKEHHs — BpallleHHe), 0XapaKTepH30BaHbl 3aBHCH-
MOCTH MEXJYy BXOJOM H BBHIXOAOM (BpallleHHeM py4YeK H u30Gpaxe-
HueMm). JlaHbl OrpaHHYeHHs HAa pPasMepbl, CTOMMOCTb, CJOXHOCTb CH-
CTeMbl H Ha NpHMeHeHHe ompejesneHHBIX cpeicTB. Her Toabko onwuca-
HHSL caMoO#i cucTeMbl U ee moacucreM. CHCTEMY 3Ty HafO CHHTE3HPO-
BaTh, NPAaKTHYECKH «C Hyasi». [lJs pelleHHs TakuX (CJOXKHBIX) 3a4ay
CHHTE32 B KOMIJIEKCHOM MeTOJe, KaK y¥Ke OTMeyaJsoch, NPelyCMOTpeH
«BJaoK (yHKUHOHANBHOTO CHHTe3a TexHHuecko#t cucteMbl» (B®CTC).

Hauupift knacc 3ajay cHHTe3sa BKJIOuaeT B Ce6f 3alayH Ha JOCTPONKY Hexo-
CTAIOIHUX NOACHCTEM (ABYX H Gosee) B TC, a TakXKe 3aauH MOJHOrO CHHTE3a MHO-
rodpyHKUHOHAbHOK CcHCTeMH mno 3afanHoil ee ['TI®D. Takme 3agauu ABAAIOTCH OX-
HUMH H3 HanboJiee CJAOXKHHX 3aJa4 TBOPUYECKOTO MOHCKA.

B uem xe cnoxHocTs sTHX 3afau? Ilpexge Bcero B HX GOJBIION TPYLOEMKO-
cru. Xora B ofmeM NJaHe pellleHHe 3afayd MHOTOQYHKIHOHAJBLHOTO CHHTE3a CBO-
ANTCA K peEIUeHHIO KOMIJeKca 3ajay oAHOGYHKIHOHAJBHOTO CHHTe3a (MpOCTHIX 3a-
Aay CHHTE3a), TPYNOEMKOCTb pelleHHsi CJOXKHOH 3ajaud BHllle, YeM cyMMa Tpy-
JloeMKocTeil MpOCTHX 3ajay, COCTaBJAOMIMX 3Ty CJOXKHYIO 3ajgayy. OObscHseTcs
aTo0 TeM, uTo cHHTe3 TC faXe u3 rOTOBHIX MNOACHCTEM J1aJeKO He NpPOCTOe Mexa-
HHYeckoe HX cJoxeHHe. IIpH B3aHMHOH YBsI3Ke MNOACHCTEM, KaK NPaBHJIO, BO3HH-
KaeT LeJHHA pAA MONOJHHTENbHBIX 3afa4 (KaK NpPOCTHIX 3ajay CHHTe3a, TaK H
3aj1ay — NPOTHBOpPEYHi1), TPeOYIOIHUX CBOEro pelleHHs, a CJeL0BATeNbHO H NONOJHH-
TeNbHOR TpynoeMkoctH. HanpuMep, ucnosbsoBanue B TC paauoakTHBHHX BeIIECTB
M H3JYYEHHH MJIA BHIMOJHEHHS KaKHX-TO GYHKUMA cpa3y nopoxiaaer psal 3agady mno
3al(uTe JOAeil OT BpeJHOH paiHalHH. SICHO, YTO NMpPH NPHMEHEHHH <HepagHOaKTHB-
HBIX» MOACHCTEM, BBIMOJHSAIOIMIHX AaHAJNOTHYHElE (GYHKUHH, NOLOGHBIE nNpPOGIEMH He
MOIJIH BO3HHKHYTb Jaxe B NpHHIHIE,

Kpome Toro, cireayer oTMeTHTb, 4TO npo6JeMa MHOTOQYHKIHOHAJIbHOTO CHHTe-
3a sABJseTC HaHMeHee pa3paGOTaHHO# B TEODHH NOHCKAa HOBBLIX TEXHHYECKHX pe-
wennii. M3-3a aToro mnpouecc pelleHHs TakHX 3aJay MeHee HampaBJeHHBb H, Kak
Cle/iCTBHe, Goslee TPYIAOEMKHH.

PaccmorpuMm ocobennocru annapatra BOCTC Ha KOHKpeTHOM MNpH-
Mepe — Ha H3JIOXKEHHOH BHIle 3ajJaye O CO3MAHHH AETCKOH «pHCO-
Ba/JbHOM» HrpywKH. ITOCKOJNbKY lieb W OTPaHHYEHHs B YCJOBHAX 3a-
Jlayd OroBOpeHbl NOCTATOYHO SCHO, HauHeM cpasy c onepauuu 1.7.

1.7.1. dana I'TI® «pa3ButHe KOOpAHHAUHH IBHKEHHS pPYyK 3a cyeT
NOJNlyYeHHs] PUCYHKa Ha 3KpaHe NyTeM BpalleHHs ABYX py4ek», IJs
BHINOJNHEHHs1 Kotopo#t Her TC.

He o6pamasicb K THNOBBIM pelIEHHSM H NMOHCKY aHAJIOTHYHHIX 3a-
Jay (Tak Kak BepOSITHOCTb yclexa OueHb MaJja), MepexoAHM K 3Tany,
¢ Koroporo HauuHaercsi BOCTC:

C 2. «OnpeneneHne cocTaBa CUMHTE3UPYEMBIX MOACHCTEM»

Llesbio nanHOro 3ramna siBJsieTCs olnpejesieHHe KOMILJIEKCa NMPOCThIX
3ala4y CHHTe3a, peuleHHe KOTOPbIX HeoOxoauMoO AJs obecnedyeHHss MH-
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4 7o, YHUBEFCATIHAS
Y7 TEXHIUECKAL
it CUCTEMA
1 ~-SIYnK
2 - KHONKS
{

HIXNIH AKHOTKY-
H MEAO CASZIH/O

HuMaJsbHOH paborocnocobHoctn TC: oGecneueHne (YHKUMOHAJILHOH H
3HepreTHYECKOH MOJHOTH, a TaKXKe MHHHMaJbHOH Heo6XoAHMOll crene-
HM AMHAMUYHOCTH H YNpaBJsfieMOCTH (npobJema npeofoJieHHs mnapa-
MeTpHYeckoro nopora Ha AaHHOM 3Talle He paccMaTpHBaercsd, T. K. OHA
CBsI3aHa He CTOJNIBKO C NMOCTAHOBKOH 3a/Ja4, CKOJBKO C HX pelleHHeM,
¢ BbIGOpOM (pH3HUeCKOro NMpHHUHUNA AeHCTBHSA).

XoTa KOMIIeKC 3ajady, onpefesasseMbiX Ha JaHHOM 3Tane, He fBJfA-
€TCsl OKOHYATeJbHHIM (OH MOXET KOPPEKTHPOBAaTbCs, HampHMeEp, NPH
B3aHMHOH yBfi3Ke C MOJCHCTEMOH), Ba*KHOCTb 3TOTO 3Talla OYeHb Be-
Juka. HeBepHo mocraBieHHas 3afaya (pakTHYeCKH MOXKET Iepeyepk-
HYTb BCIO AajbHeiuyio pabory. KpoMe rtoro, naHHbii 3Tal, Kak Mbl
YBHAUM Jajiee, onpejessieT H O4epelHOCTh pellleHHsl MOCTaBJeHHBIX 3a-
nau (omepauus C 2.5), To ecTb ompejensieT paliHOHaJbHOE HampabJe-
HHe pelleHHs Bcel 3aJayH MHOro(yHKIHOHAJIbHOTO CHHTE3a.

B uesom srtan sBJsieTcs aHAMHTHYECKHM H, COOTBETCTBEHHO, Ha-
HMeHee TpyLoeMKHM H3 Bcex atanoB BOCTC.

Bxonom stana sBasercs I'TI® cucrembl (HaM nOCTpaHBaeMoii yac-
td TC), BoixogoM — Moaenab cuHTesupyemolt TC. Mopgenp uHzoGpaxa-
ercs B BuJe OJIOK-CXeMbl M JOJKHAa OTPa3UTh BeCb KOMILJIEKC FpOC-
THIX 3ajay CHHTe3a, pelleHHe KOTOPhIX obecrneydBaeT MHHHMaJbHYIO
pa6orocnoco6Hocte TC (TO ecThb OTpasuTh NporpaMMmy JaajbHelLiero
NMOHCKa).

C2.1. CocraBurh nepeyeHb NOACHCTEM, KOTOpbIE
He06X0AMMO MOCTPOHUTH

ITo cBoemy cMmblcaly nepeyeHb NOACHCTEM, ONpelesteHHBIX Ha AaH-
HOH onepamuH, fBJISETCA NepeyHeM 3ajay, pelieHHe KOTOpPbIX HeobXo-
IuMo ans obecneveHus ¢yHKuMoHaabHO#M meaHotsl TC. Onpenensercs
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OH C MOMOILIbIO psila ONEpPaTopoB, BXOAAWHX B «bBJok onmeparopos

npeaMeTHO-QYHKUHOHANBHOTO aHaJH3a TEeXHHYeCKo# cucreMbl» (01).
B nepsyio ouepens, Hcxoas u3 gopmyanposku I'TI®, ompenensior-

cs «CIOCOGHOCTH» OyAyllell CHCTEMBI:

1) ¢opmupoBaHHe nporpaMmul 6yayuiero pucyhka ([Td—I1);
nojyuyeHHe usobpaxenus ([1d—2);

3) moJyueHHe COOTBETCTBHS JHHHH DHCYHKAa XapaKTepy ABHKeHHS
npaso#t pyku (I1®—3);

4) NoJTyYeHHe COOTBETCTBHs JIHHHA PHCYHKA XapaKTepy ABHMKEHHS Jie-
Boit pyku ([T®—4);

5) cpaBHeHHe NMOJy4aeMOro pHCyHKa C 3aJaHHBIM (IO Mepe MoJyye-
Hua aunun) (I1d=5);

6) KoppeKTHpPOBKa xapakrepa «pHcyeMo#» auHuu ([1P—H6);

7) «CTHpaHHe» BCEro PHCyHKa (NOATOTOBKA HUTPYLIKH K CJEAYIOLEMY
pucyrky) (I1d—7);

8) H3MeHeHHe NMPOrpaMMHI 6y11yu1ero pHCYHKa (OAMH M TOT XKe pH-
CyHOK 6bicTpo Hagmoect) (I[1P—S8);

9) 6nictpora (6—10 cex) u mpocroTa «cTHpaHHs» pucyHka (CI1—1);

10) coxpaHeHHe pHCYHKa Ha 3KpaHe Heo6XOAHMMOe BpeMsi (CKOJbKO
3axouerca pebenky) (CIT—2).

HerpyaHno ompenenuts, 4To Bce CHOCOGHOCTH, 3a HCKJ/IOUEHHEM
IABYX TOCJHEAHHX, BJAIOTCA MoJe3HBIMH (QYyHKuusiMu. Tenepb Heo6xo-
JHMO OIpeldeJHTh «CIOCOGHOCTH®, KOTOpPHE 06eCneuuBaloTCsl HMEIOIH-
MHCSl B CHCTeMe 3JIeMEHTaMH H HX B3aUMoJeicTBHEM, M Te, KOTOphEe
Heo6X0AHUMO co3jnaTh. B Hamleit cucreMe eIHHCTBEHHBIM, YXKe CYileCT-
BYIOLLIHUM 3JIeMEHTOM SIBJIsieTCS YeJIOBEeK — ero yyactHe B pabore AaH-
HOH cuCTeMBbl 06s3aTeJbHO MO CMEICAY caMoi 3ajgaud. Pe6eHok Mor
6B B3ATb Ha ce6Gs BHINOJIHEHHE HEPBOH, MSTOH H BOCBMOH IOJIE3HBIX
¢yukupnit. OueBHAHO, YTO MO Mepe OCBOEHHS 3TOH HIPYIIKH pebGeHOK
caM 6yneT NpHAyMbiBaTh GyAVIIHI PUCYHOK H caM OyleT cpaBHHUBATh
noJiyueHHoe ¢ kejaeMbiM. Ho Ha mepBhIX mopax uesnecoo6pasHo INpe-
LYCMOTPETh HaJHYHe KaKHX-TO 3aJaHHBIX THIOBHIX PHCYHKOB. KoJsu-
4ecTBO HX MOXKeT OBITh orpaHuueHo egHHHuamH. OTclona clenyer, 4To
B o6s3aTeJbHOM MOpsiiKe 4YesjoBeKOM OyJeT YacTHYHO BHINOJHATHCA
Toabko TIP—5: caMo cpaBHeHHe OyAeT OCYLIECTBJATHCS YeJNOBEKOM,
HO HHpoOpManuio 06 OTKJOHEHHAX MOJyYaeMOi JHHHH OT 3alaHHOro
PHCYHKa 10JI2KHA BBIAaBaTh CHCTeMa (COOTBETCTBEHHO CJeflyeT OTKOp-
pekTupoBath GopMynnposBky [1d—>5: «nonyuenne nudopmanuu o6 oT-
KJOHEHHSX...»).

Hrak, Mbl moayuuau (B mepBoM NpuUOJNHKEHHH) NepedeHb 3ajaady,
pellleHHe KOTOPBIX Heo6xonumo Aasi obecneueHHs (GYHKIHOHAJIbHOM
noanotsl TC. OgHaKo, YYHTHIBasi BaXKHOCTb 3TOH onepauuH, MOJE3HO
MOABEPTHYTh 3TOT MepeueHb GoJiee TiIaTeJbHOMY aHaau3y. Ilompoby-
€M OLEHHTb CTeNeHb «HAeasJbHOCTH» Oyayliefl CHCTEeMBI, a TOUHee, MPo-
BECTH aHaJIH3 ee NMPOCTPAaHCTBEHHO-BpeMEeHHOH OpraHH3allHH.

Hcxons us I'TIP, MOXHO BBHIAENHTh CHAeAyiolllHe (YHKIHOHAJIbHbIE
OTpPEe3KH BpeMeHH:

t, — [0 HayaJia «PHCOBAHHS»,
¢2 — HENOCPEe/CTBEHHO «PHCOBAHHEY;
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{3 — nocJie OKOHUaHHS «PHCOBaHHSI» W 10 Hayaja «CTHPaHHAY;
!4 — «CTHpaHHe» PHCYHKa.

HpeanbHoe ¢ynkuuHonHpoBahie TC Bo BpeMeHH BHIIVISAHT CJenylo-
UM o6pasom:

Ta6anuma 1

MOMeHTH BpeMeHH

YHKIHH H CIIOCOGHOCTH
t t, 1y £y

Nno—1
no—2
no—3
Io—4 —
no—5
Io—6

no—7 ——

no—8

CIT—1 I —

CI1—2 |

AHaJIorHYHO MOXKHO BBHIAEJHTH ClelylolliHe (GYHKIHHOHaJbHBIE 06/1acTH
NpPOCTPAHCTBA:

X, — 06J1acTh MOJIyYeHHS] PHCYHKa;

Xz — 06J1aCTh yHpaBJeHHS TOJYYEeHHEM PYCHHKa;

X3 — 06J1aCTb «BOCNIPHSATHSI» PHCYHKA;

X4 — mpoyee mpOCTPaAHCTBO.

HpneanbHoe dpyHkunonuposanue TC B mpocTpaHCTBe HMeeT BHA:

Ta6auna 2

OG6snacTH NMPOCTPaHCTBA

DYHKUHY H CIIOCOGMOCTH I

X, X2 l Xs Xe

Mno—1
no—2
No—3
Mo—4
No—5 —_
Mo—6
No—7
Mo—8 —
CI—1
CI—2
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Ananusupys o6e TabauIbl, MOXHO CAeJaTb CJAEAYIOLIHE BHIBOABI:
—J1®—1 u [1P—8 n0/KHB BHIOJHATbCH B OLHH (DYHKIHOHAJbHEIH
nepuOL BPeMeHH H B OfHOI o6aacty npocrpancrsa. ITpu satom stu 1P
He HyXHBI cHcTeMe ojHoBpeMeHHO. Pakruueckn I[IP—8 3amenser
I[1d—1 npu HOBOM HHKJe paGoTH (PHCOBAHHE CJELYIOIIEro PHCYHKa).
CnepnoBarenbHo, [1®—1 u I[1P—8 moryr 6GHiTh 0O6bEAHHEHB B OJHY
[1d—1, Ho oHa HoJKHA O6ecneynBATh BO3MOXKHOCTb NOJIy4eHHS He-
CKOJIBKHX THIOBBIX PHCYHKOB;

—TI1®—6 no cBoemy HasHaueHHI0 ayb6aupyer Kommjekc I[I1d—2,
[1d—3, [Id—4 u, caenoBaTeJbHO, MOXKET OBITh HCKJKOYEHA;

— o6benunennas ITd—]1 BuimoJHsieTcss 060co06/eHHO, B COGCTBEHHHIH
NepHoJ BpeMeHH M TOJIBKO B COOCTBEHHOH 06/1acTH MpPOCTPAHCTBA;
—CII—1 otHocHTca K BonoJHeHHo I[1dP—7, a CIT—2 — k BHIIOJHE-
Huo [1d—2.

IMoxBoass MTOr BBIMOJNHEHHOMY aHaJH3y, MOJydYaeM CjeAylouiuh
OTKOPPEKTHPOBAHHKIH MepeyeHb MOJCHCTEM:

I1C—1 — mosyueHHe HEeCKOJBKHX PHCYHKOB — O0GPaslOB;

T1C—2 — mosyuenne u306paKeHHs1 Ha 3KpaHe;

I1C—3 — ynpaBsieHHe XapaKTepoM «PHCYeMOil» JHHHH B 3aBHCHMOCTH
OT ABHKEHHs NMpPaBOH PYKH;

IIC—4 — ynpaBjieHHe XxapaKTepOM «pHCyeMOH» JHHHH B 3aBHCHMOC-
TH OT JBHKEHHS JIEBOH PYKH;

I1C—5— monyuenne uHdopMauuu o6 OTIHYHAX MOJYYaeMOro Ha 3K-
paHe pHCYHKa OT pHCyHKa — o6pasia;

IIC—6 — cTupaHHe pHCYyHKa.

[Tpuuem IIC—2 posxHa o6aanats cnoco6Hocteio (CIT—2): «obec-
NeYHTb COXPAHHOCTh PHCYHKa B TeueHHe HeoOXO0AHMOro (mo KeJaHHIO
pe6eHKa) BpPeMEHH».

IIC—6 pomxkHa o6manate cnoco6Hoctbio (CIT—1): «npouecc crupa-
HHS JOJIKEH ObITb MPOCThIM M OblcTpuM (5—10 cek)».

C2.2. Onpenenuth HeOGXOAHMMbie BXOABLI M BHIXOAB HCKOMOJ
TC uau gocrpausaemoit yactn TC

JlaHHasi omepalHsi sIBJSI€TCS NMEPBbIM IIaroM Ha NyTH o6GecneyeHHs
3HepreTH4YecKoH MOJHOTH H ONpefesleHHss MHHHMAaJbHOH CTeneHH yIm-
paBasemoctd TC. 3pxech mnpenanosiaraercss pacCMOTPEHHE CHCTEMBI
«H3BHe», T. €. C NO3ULUN OKPYKEHHsS, H BHIABJAIOTCS He0OXOmHMble
CBA3H cHCTeMBbl H OKpyxKeHHsi. Oco60 BaXKHOe 3HayeHHE HMeeT OpHeH-
Taluusi Ha Heo6XxoauMble BXOAbl. PaKTHYeCKH 3T0 opHeHTanus Ha TC,
UjleallbHYI0 C NMO3HLHH 3Heproo6MeHa. [IpuBJieueHHe AONOJHHTENbHBIX
BXOJOB (3a MCKJIOYEHHEM €eCTeCTBEHHBIX MCTOYHHKOB 3HEpPrHH) HpH
3TOM Bcerja OyJeT pacCMaTpPUBAaThCs KaK OTCTyNJIEeHHe OT HAeaJa.

Kakue ke cBs3M y HalleH CHCTeMBl C OKpPyXKeHHeM? B obumem mnia-
He B «KOMIIJIEKCHOM MeTOJe» Ha 3TOH omepalHH HCIOJb3yeTCs CHelu-
aJbHBIA omeparop — «AHanu3 BHelrHux cBsizeit TC» (01.4), HO B paH-
HOM cJy4ae B 3TOM HeT Heo6xoAMMOCTH. IJlaBHOe M mNpaKTHYECKH
eIMHCTBEHHOE OKpYyKeHHe Halleidl cHcTteMbl — 3T0 pebeHok. IToatomy
CBSI3H C OKpyxKeHHeM MOXHO CBeCTH K BOCIPHATHIO BO3JeHCTBHH pe-
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PESEHOK — COYQBHIOE
CURYKEEE ANT HIPV AP .

6eHKa (B BHAe MEXaHHYECKOH 3HeprHH) M K OTCYTCTBHIO BpeLHBIX
BO3IeHCTBHH Ha Hero.

OcraHoBHMCS NoApOGHee Ha ONMHCAaHHH 3HEeProONOTOKOB, IPOXOASIIHX
yepe3 TC. ITonyTHo 3aMeTuM, YTO H Ha 3TOT CYeT B «KOMIJIEKCHOM
MeTOZe» ecTb CllelHaJbHble NpaBHa NMOCTPOEHHS 3HEProuenoyex, BO-
HIeJIIHe B «CTPYKTypHO-3Hepreruueckuii omeparop» (06). CymHocTb
STHX NPaBHJ MBI yXKe paccMatpHBaau B [9], mosromy ce#luac nast
ONHCaHHA 3HEProNOTOKOB HaM OyJeT JOCTaTOYHO aHaJh3a, BLIMOJHEH-
Horo Ha C 2.1. OpHeHTHPYSACh Ha NMOJNYYEHHBII CNHCOK IMOACHCTEM,
MOXHO B IepBOM NpPHOJHXKEHHH HAMETHTh CJelYIOllHe 3HeproNOTOKH:

— [Ba HM3MepHTEeJbHHIX NOTOKA, HECYUIHX HHGOPMALHI0 O PHCYH-
Ke-o6paslle H o nojyuaeMoM H306paxeHuH; OHH B GoJbluefi cBoef
4acTH AOJXKHBI COBNAJaTh B NPOCTPAHCTBe H BO BPEMEHH; Ha BBIXO-
Jle — CBeTOBasi SHeprus;

— IBa M3MEHHTeJNbHBIX MOTOKa, 06ecleYHBAIOUIUX H3MeHeHHe H30-
O6paxeHHs H NepelaloliUX SHEPTHIO OT PYK peGeHKa; OHH TaKxKe JOJXK-
Hbl YaCTHYHO COBNajaTh B IPOCTPAHCTBE M BO BPEMEHH; Ha BXole B
NIOTOKH — MeXaHHYecKasl SHeprus;

— YNpaBJsOMHA MOTOK, o6ecleyHBalONINH CTHPAHHEe PHCYHKa; B
IPOCTPAHCTBE COBIAJaeT YAaCTHYHO C MOTOKAaMH, CO3LAIOMIUMH  H30-
6paxkeHHe, BO BpeMeHH — JeHCTByeT NocJe HHX; Ha BXOoZe, CKopee
BCEro, MeXaHHYecKasl 3Heprus, co3gaBaeMasi peGeHKOM.

Takum o6pa3oM, MOXKHO NOJBECTH HTOTH 3TOH ONepalHH:

— Ha BhIXOJe 0053aTe/IbHO NMOTOKH CBETOBOH 3HeprHH, a TaKXe Ka-
KHe-TO M3MeHeHHs, o6GecleyHBalolHe MOSBJEHHE H CTHpaHHe PHCYHKa;

— Ha BXoJe — 00s3aTeJbHO MeXaHHYeckoe I[I0Jie, CO3JaBaeMoe Dy-
KaMH pebGeHKa; B COOTBETCTBHH C NpPHHUHMIAMH HO€aJbHOCTH MOXKeET
ObITb M CBETOBAsl SHEPrHsl M3 OKpyxKalolleft cpeabl (3TO YTOYHHTCS Ha
cJelyIOlINX 3Tanax CHHTe3a).
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C 2.3. Onpeneantp HEOGX0AUMbIE B3AHMOCBSI3H MEXKAY
NOACHCTEMAMH

Hannasi onepauus oco6oe BHHMaHHe yjlenaserT 06eCledYeHHI0 MHHH-
maJsipHOM crenenu ynpasiasemoctdH TC. Ha ocHoBaHHH cymHOCTH OyHK-
uuit HameyeHHHX noacHcreM (C 2.1) M xapaKTepHCTHK 3HEPronOTOKOB,
npoxoasamux yepes TC (C 2.2) ompenensitorcss Heo6XOAHMble B3aHMO-
CBSI3H MeXAy TOACHCTEMaMH, H TeM caMbiM pelraercs mpobJjema (ec-
TEeCTBEHHO B NEepBOM MNpPHOJIHXKEHHH) SHEPreTHYeCKOH MOJHOTH H He-
06XOAHMOH CTeNeHH YNPaBJIsieMOCTH.

[Tpu stoM B psige cayyaeB (korga He oGecneydBaeTcsi IPOXOxKie-

HHe 3HepruH yepe3 Kax/IyI0 MOACHCTEMY) MPHXOAHMTCA JOMOJHATb CH-
CTEMY HOBBIMH TOACHCTEMAaMH.

OrnesbHOro paccMOTpEHHS Ha JaHHOM onepaunuH 3ac/yXKHBaeT BONPOC Ompeje-
JieHUsi B3aHMOCBSA3H YNPaBJAOIWIHX H ynpasiaseMux noAcucreM. C mosuunuit obecre-
yeHHs MHHMMaJbHON pa6orocnoco6HoctH TC Ha JaHHOM YpOBHe ee pacCMOTpEHHS
HeT HHKAaKOH pasHMIW B TOM, Ha KaKyl0 H3 MOACHCTEM OCHOBHOIO 3HEpronoToka
JelicTByeT ynpasisomas noicucreMa. C mosuuuit ke obweit apdexrusiocty TC u
BHI6Opa ONTHMAJbLHOrO HampaBJEHHs MNOMCKa 3TO HMeeT G6osblioe 3HayeHne. OnHO
Jleno ynpaBiasiTb pa6oTofl ABHraTess, Apyroe AeJo — peryjupoBatb pa6ory TC 3a
cyeT TpPaHCMHCCHH!

Omn6ka Ha JaHHOM YDPOBHe MOXKET NpPHBECTH JH60 K HEBO3MOXKHOCTH MNPEOAO-
JIEHHSI NapaMeTPHyecKoro nopora, Ju60 K uYpe3MepHO BLICOKOA «IaTe» 3a BHINOJ-
HeHHe 3TOro TpeboBaHMs, sH6O, B JydylleM CJaydae, K YMeHbLIEHHIO CTeNeHH Ha-
NpaBJIeHHOCTH MOHCKa.

Hudopmauuu ke assa saydiiero Bu6opa Ha 3TOA omepauuu NokKa SIBHO He XBa-
taer. OHa NposSBAsAETCH C MNOSIBJEHHEM KOHKDETHOH «(H3HKH» YNpaBisieMOro 3Hep-

ronoroka. IloaToMy Ha NaHHOil omepauuH LeJecooGpasHO yKas3aTh JHIUb yNpaBise-
MBI 3HEpronoToK, a He MOACHCTEMY.

Ha Brixoze onepauuii C 2.3 fgoaxHa mnoJyuuTbes OJIOK-CXeMa
TC, xotopylo ciaenyer CTpOHTb, «HaHH3bIBasi» HaMmeueHHole B C 2.1
NOJICHCTEMH Ha 3HepromoTokH, HameueHHnle B C 2.2, KaK Ha Kapkac.

TQACHC 7 A Ly
HIAH Iy EHOTRT /%5
METPO7TOK K%
HI  AEKC.

HIHATK HE [OEAMOyc4,
O CHrE7ES — e

7S By /
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Ins paccMarpHBaemoro npumepa nojaydaercs:
a) u3MepHTEJbHEE MOTOKH
rnc—1
HC= N> e 51 m,,
(rc-—21/~>
6) u3MeHHTEJbHBIE NMOTOKH
nn':ex —[MC—3N\_, (MC— 2]
nuex - [HC - 4] /_’.
B) YNpaBJSOUHA «CTHPAIOUIHI» MOTOK
I, — [[IC—6] —» [TIC—2]

O6beaHHsAsT HaMeUeHHbIe LIEMOYKH, MoJay4yaeM 6JOK—cXeMy:

MC=INs e — 51> 11,
[IC—-21/~>

$ 11
/ N

C2.4. Onpenenurb BXOAH H BBHIXOAbI MOACHCTEM

Onepauusa C 2.4 ¢hakrTHuecKH NMOABOAHT HTOT B (OPMYJHPOBKE Tex
3ajay CHHTe3a, KOTOphle HeoOXOOHMH IJs obecneueHHss paboTocro-
co6Hoctu TC. 31ech NMPOHCXOAHT KOHKPETH3aUHs BXOLOB H BHIXOLOB
BCeX NOJCHCTEM, T. €. OlpeneJsercs THN npeobpasoBarens 3HEPTHH,
KOTOPBIH NOJI2KeH GhITh BOIJIOIIEH B KajXKAOH MOJACHCTEME.

Haunnate omucanHe moxacHcTeM pesnecoo6pasHo ¢ GoJiee ompene-
JIEHHHIX, T. €. C TaKHX, Y KOTOPHIX 3aAaHHl BXOJAbl HJIH BHIXOJHI.

n;‘ex-->[l'IC—3]—>H1 (IT; — uameHsilomee H3o6paxeHHe Bo3aedcT-
BHe, COOTBETCTByOLIEe [1/yex);

I, —[IC—4]—»1II, (II,— u3MeHsomee H306paxkeHHe Bo3aEHCT-
BHe, cooTBercTBYyIomee [17yex);

I .= [[IC— 6] >TI1; (IT3 — «cTupalomee» Bo3aeiicTBHE);

13 AN [MC—5] -1, ([l¢—uHpOpManms o prcynke — o6pasue;

Vs I1s — uapopManus 06 u306pakeHuu)
(MIC—1]—1I1,
[TIC — 2] -1,
P4t
VAN RN
nl H2 Ha
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C 2.5. Pa3neantb COBOKYMHOCTb MOACHCTEM HAa TPYMNNbI
Mo CTemeHH HX BJHsAHMA Ha BbinoJgHeHHe I'MTP cucremmn

Ara onepauus cTout oco6HsikoMm B srame C 2. OHa He cBs3aHa ¢
ompeznesieHHeM NepPeYHsl pellaeMbIX N0OA3ajad, He CBsi3aHa H C yTOYHe-
HueM Tpe6GoBaHu#i K nojacucremaM. OHa IeJIHKOM CBsI3aHa ¢ obecrne-
YeHHeM HaNpaBJEeHHOCTH Ipouecca MOHCKA.

Ecnn nocsie onepaunn C 2.4 npuCTYnHTb cpasy K NOCJAEAOBAaTEJBHOMY CHHTE3Y
BCeX HaMeUeHHHX NOACHCTEM, HCNOJb3ys NMOAXOA, aHaJOTHUHHA MopdoJjoruieckomy,
TO MH BCTaHeM Nepel LeJuM psanom npo6ieM. Kak BHOpaTh cpey OrpoMHOrO MHO-
JKeCTBa BO3MOXHHIX coueTaHHfi BapHaHTOB moacHcreM Jyuuine? Kak uaGexarb npo-
THBOPEYHBLIX codYeTauu#i? A Moxer GHTb MOXKHO BHOPAThb KaKO€-TO NMPOTHBOPEYUBOE
coueTaHue, YTOGH [OTOM, pPaspelIHB NPOTHBOpEUHe, MOJYYHTb HHTEPECHOE pelleHHe?
Kak ero yragmath? Ilpo6eMn STH TUNHYHH AJas Moposiornueckoro moaxona, AJs
KOTOpPOro Bce KOMOHHMpyeMble S5/eMeHTH paBHO3Ha4HH. UTo6H u3bexath uX, Halo
yATY OT PaBHO3HAYHOCTH MOJCHCTEM.

Kiaccudukanus noacucreM 1o CTENEHH HX BJHSHHSA Ha BBINOJHE-
nus I'TI® nosBossier HaMeTHUTh OYEPEJHOCTb PelIeHHs 3agay (IO CyTH
Jiejla — NMPOrpaMmy MOUCKA), YTO NMPHBOAHT K PE3KOMY COKPaLIEHHIO
yucJa pacCMaTpHBaeMbIX BApHAHTOB H YBeJHYEHHIO HANpaBJEHHOCTH
cuntesa TC. B camom pnene, ompejesieHHe xapaKTepa YIpaBJisieMOro
3HEepronoToKa, K NpHMepy, CylleCTBEHHO OrPaHHYHBAeT KPYr BO3MOXK-
HBIX YNPaBJASIOINX Bo3lelcTBHHA. TakXe 3aMeTHO COKpallaercs 4HC/IO0
BApHAHTOB MOJCHCTEMBbI, KOI'la H3BECTHH BCE €€ BXOJbl H BBIXOAHI.

Pasgensis nmoicHcTeMbl Ha TPYNINB, B NepBYI0 oyepelp CJeAyeT BHI-
JeJIUTh CPeNH HHUX UeHTPaabHylo noacucremy. To ectb Ty, KoTropas B
Hali6oJibllleli CTemeHH onpejeJserT NMoKas3aTeJqH pabOThHl CHCTEMBl, a
TaK)Xe IepCleKTHBH ee Pa3BUTHS.

CHHTES #IUS <,
PRI C W/W
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B cunresupyemoit TC Takoit moxcucremoit spaserca [1C—2. Or
TOrO, KaKuM 06pa3om OyieT MoJydaThCss H306paxKeHHe, 3aBHCHT H BO3-,
MOXHOCTb yTIPaBJEHHS 3THM NPOLECCOM, M NPEANOYTHTEJbHBIA BapH-
aHT pHCYyHKa-06paslla, H BO3MOXHOCTH HX CpaBHeHus. Bropo# rpym-
MOl TI0 CTeMmeHH BaXKHOCTH cjeiyer npusHate noacucremb [1IC—3 u
IIC—4, uaMeHsw0IIHe H306paxKeHHe: OHH HENOCPEACTBEHHO obecmedH-
BAalOT pa3BHTHE KOODAHHAUMH IBHXeHUs pyK. Kpome Toro, kak ympas-
JSIOLIHe, OHH MOTYT HaJIOXKHTb OTpaHHYeHHs Ha BapuanTh [I1C—2:
BeJb HaM HYXHH ontumajpHas TC, onTHMaJbHOe €JHHCTBO MOJCHC-
TeM, a He CyMMa ONTHMaJIbHOH LEHTPaJbHOH MOACHCTEMBl H COOTBET-
CTBYIOLIMX el ocTajbHbix moacucreM. Cienyiomasi 10 BaXXHOCTH —
IIC—6. OHa TaKXe cBsi3aHa ¢ LEHTpaJbHO# H yepe3 Hee 3aMETHO BJIH-
seT Ha creneHb 3)(HEKTHBHOCTH CHCTeMBI B ueJqoM. K3 ocraBumuxcs no
CTeleHH BaXKHOCTH MOXHO BHAeJHTbh cHayasa IIC—1, a sarem [IC—5:
BapHAaHT CPaBHEeHHs H306paxKeHHH MOXKHO HaMeuaTb TOJIBKO IocJe TO-
ro, KaK olpejeJeHbl BADHAHThl HX MOJYYEHHS.

Hrak, «napaa» moacucreM mo creneHd BaxHoctu: [1C—2, TIC—3
u [1C—4, [1C—6, I[1C—1, IIC—5.

X kX

Caenytomuit 3tan BOCTC: C3«Cunre3 cuctembi». laHHBI 3Tan
fBJIsieTCA caMbiM TpyroeMKuM. Ha stom srame mpexzae Bcero peua-
IOTCSl 3aJayd CHHTe3a, HaMeuyeHHhle Ha TNpejbAylleM 3tame. [IpHuem
NpH HX PelIeHHH HaJJeXHUT obecneduTh BCe MOJCHCTEMBl HeOOXOMHMBI-
MH cNOCOGHOCTAMH H 00ecleyHTb JOCTHXKeHHe XapaKTepHHIX Napamer-
pPHYECKHX TMOPOToB, T. €. MPOJOJIXKHTb pelieHHe npobJaeMul o6ecneyeHus
MHHHMaJIbHOH pa6oTOCHOCOOHOCTH. 3aTeM Ha 3TOM 3Talle BhINOJHSET-
¢ oObeiHHeHHe NOACHCTEM B CHCTEMY, CONPOBOXKJAalolleecsi BO3HHK-
HOBEHHEM H pellleHHeM HOBBHIX 3aznay. M Bce 310 Heo6XxoaHMO AJS MO-
BbllIEHHs1 o6LLel 3¢ ¢deKTHBHOCTH cuHTe3npyemoit TC.

[TockosbKy nmpH yBsi3Ke MNOICHCTEM MOTYT BO3HHKaTh 3ajayd —
NPOTHBOpEUYHS, TO 3[eCh MOXKeT NpHBJeKaTbcsd H 6JOK npeo6pasoBa-
Husg TC. ®aKTHYyeCKH Ha 3TOM 3Talle MOXKET HCIOJb30BAThCs BeCh all-
napat KOMIIEKCHOrO METONa, BCe MacCHBB HHGOpMAaUHH U NpaKTHYe-
CKH BCe ONEepaTophl.

3akaHyuBas OOlIyI0 XapaKTEepPHUCTHKY 3Tama CjelyeT cKa3aTh, YTO
ycnex BBLIOJHEHHS 3Tana BO MHOrOM oGecrneyHBaeTrcsi YeTKOCTbIO BHI-
nosHeHus stana C 2 W npaKTHYECKH ompejesseT TPYAOEMKOCTb BHI-
noJHeHus onepauuii srana C 4.

C 3.1. HameTHTb BO3MOXHbIE BAPHAHTHI MOACHCTEM

B cooTBercTBHH C oyepesHOCTbIO, HaMeueHHO# Ha omepauuun C 2.5,
31ech OCYIecTBJSETCs MOCJeloBaTe/NIbHbIH CHHTE€3 BapHAaHTOB BCeX
noacvcreM. IIpuyem, no mepe pellleHHs NepBOOYEpPeNHBIX 3ajnay CHII-
Te3a NPOHM3BOAMTCA YTOYHEHHE YCJOBHH OcTaabHbIX 3amay. Kpome To-
ro, MOJHOTAa H MOAPOGHOCTb CHHTE3a TOH HJIH HHOH MOACHCTEMB JOJMXK-
Hbl BHIOHPATbCA C y4YeTOM B3aHMHOTO BJIHSIHHS NOACHCTEM ApPYr Ha
npyra. Beeria ciaeayer MOMHHTb, YTO KPHTEPHEM SIBJSETCS ONTHMaJb-
HOCTb CHCTeMHl B 1esqoM. [103TOMy He HaJ0 TOPONMHTHCS YTOYHATb BCE
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neranu moxcHcreM. ITonpo6HOCTh CHHTE3a NOJKHA OBITh JOCTATOYHOR
AJisl YBSI3KH TOACHCTEM, ONpeJeJieHHs HX JOCTOHHCTB H HeNOCTaTKOB,
BbIGOpa HAWJIYYIIEro COYETAHHS COCTaBJAIOLIMX cHcTemy uacreit. K
MaJIOCyLIeCTBEHHBIM JeTaNsAM MOACHCTEM MOXHO BEPHYThCS IIOTOM,
nocje o6belHHEHHS HX B CHCTEMY.

OCHOBHBHIM HHCTPYMEHTOM Ha 3TOH OMNepalHH sBJsercs oneparTop
(YHKIIHOHANBHOTO CHHTe3a noiacHcteMul (07, cM. mpuyoxeHue 1).

Cunres NC—2 (HyMmepauus onepauuit B cooTBercTBHH ¢ 07)

7.1. Heo6xonuMO moJay4yuTh H306paKeHHe PHUCYHKA.
IIpu atom (7.1.1) Hesb3s HCNONB30BATh <«CMEHHBlE 3KpaHbl» H
«CMEHHble PHCYIOLIHE 3JIeMEHTHI».

[pexnpe, 4eM nepexofuTb K cjaefyioulefi omepalMd CHHTe3a MOACHCTEMH, HeoG6-
XOZHMO cAenaTh OJHO BaXKHoe 3aMmeuaHne. Omnpefensis THO MOACHCTEMH M ee H3Je-
Jaue, Heo6X04MMO OPHEHTHPOBAThCS Ha BCE IHEPrONOTOKH, KOTOphlE NPOXOAAT dYepes
nojcucTeMy. B npHHUHMNe MmOACHCTeMa AOJIKHA COOTBETCTBOBAaTb OAHON (OCHOBHOM)
sHeprouenouke. Ecnu ke B 3TOA sHeprouenoyke ecTb 3JE€MEHT, KOTOPHA «3aMEIKaeT»
YNpaBisIOmMHUiA el0 3HEepromoTOK, TO BO3AefiCTBHE Ha HEro MOXHO paccMaTpHBaTh MPH
CHHTe3e MOACHCTEMBI, COOTBETCTBYIOLIell ympasJsiomefi sHeprouenouxe,

7.2.1. U3aenne — «3KpaH».

7.2.2. TIC—2 sBasieTcs 4acTbl0 H3MEPHUTEJIBHOTO 3HEPrONOTOKa, He-
cymero uHbopmanuio 06 H306paKeHHH.

7.2.3. IToacucrema He siBAsieTCsl ynpaBJasiouiei.

7.2.4. Tun 3HepronoToKa, ynpaBJdIolLIero e, He 3ajaH.

7.2.5. DyHKUHOHHPOBAaHHE NMOACHCTEMB! NOJIXKHO IMPOHCXOIHTb B 06-
J1lacTH «3KpaHa» (u4To oH Gyner U3 cebs NpelncTaBJaATb, IOKAa He H3Be-
CTHO) H B CJelylOLlHe MOMEHTHl BpeMeHH:

— Bo BpeMs BoszeiictBus [1C—3 u [1C—4;

— MocJie OKOHYaHHS HMX BO3LEHCTBHS OO0 Hayaja BO3JefiCTBHSA
[IC—6 (T. e. IO «CTHpPaHHA» PHUCYHKA).

7.2.6. XapaKTepHblXx PUTMOB (KpOMe NEepPHOJOB BPEeMeHH, OTMEYEH-
HbIX Ha Nmpejblayllell onepalud) B MOJCHCTEME HeT.

7.3. OyHxuus: nosyueHue H306paKeHHs pHCYHKa. Bxoiabl M BHIXO-
Abl — cM. onepanuio C 2.4.

7.4. BosBpamasicb K HameueHHOH 6JoK—cxeMe TC, MOXHO OTMe-
THTb, YTO HaHGoJsiee NpPeANMOYTHTEJNbHHIM IOJIEM Ha BBHIXOAe MNOACHCTE-
Mbl fIBJISIETCS CBETOBOE MoJie (Apyroii BUJA 3HEpPrHH Ha BhIXoJe H3
ITC—2 Bce paBHO mpuuLIOCH Gbl MPe0GpPa30BHIBATE NOTOM B CBETOBYIO,
YTO CBSI3aHO C JONOJHHTEJNbHBIMH 3aTpaTaMH).

[Ipennoaaras, uro noacucrembl IIC—3, [IC—4 u [1C—6 wauboJjee
NPOCTBIMH MOJIyYaTcsi NPH Npeo6pa3oBaHHH MO NporpaMmme, MOXKHO
NPHUHATD NpPEeANOYTHTEJbHBIMH Ha BXOJe MexaHHYeCKHe NoJs.

B nanHom cJyqae cTeneHb NpeanoyYTHTEbHOCTH nojefi Ha BXOjJe H BBHIXOAE pas-
Hasi. Ecau Ilcs Ha BHIXOZe NpeANnOYTHTENbHO C BLICOKOH CTeneHblo BEPOATHOCTH, TO
NpeanoYTUTENIbHOCTD IImex Ha BXxOZE MOXHO MOATBEPAHTb TOJIBKO 1OCJEe CHHTe3a
I1C—3, [1IC—4 u TIC—6.

7.5. CoceHHe CHCTEMBl HCIOJNB30BATh HEJb3sl (MOACHCTEMB — TEM
6ouee).
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7.6. BcnoMuHas CTPYKTYpPHO-dHepreTHdYeCKUH anmapar npeicras-
aenus TC ([9], rmapa 5), nonyuaem:
— HCXOJIHOH CTPYKTYypH HeT, xkenaeMmasn: =>Ilcs (X, £);
npuyeM (x, f) LOJKHO obecneyuBaTbCs YNPaBJSAIOIIUM BO31€HCTBH-
9]
eM (ckopee Bcero Mexanuueckum) IT (x, £)—;

— KeJlaeMBlii pe3yJibTaT MOXHO MOJIYYHTb, pewas 3ajauu 3;, 32 ¥ 3;
— HCHoJb3ysl TUIOBOe pelieHne P1, moayyaeM cieayioliHe BO3MOXK-
Hbhle MHHHMAaJbHble (HauGoJsiee NMPEANOYTHTENbHbIE) CTPYKTYpHI:

a) BTl (%, 8) 5

Tl

HMCX (x’ t)
6) IMyex (%, £) >B =Ty (x, 7);
B) I, —>B—Tl; (x, §).

Hyex (%, 1)

7.7. das onpenenieHuss (pU3HYECKH BO3MOXKHKIX COCOGOB peaJiu3a-
LHH CcTPYKTyp obparuMca K «MaccuBy (u3HYECKHX sABJeHUH H 3(-
tdekroB» (mpuioxenue 2). Ilpu stom cienyer umerb B BHAY, UTO
Iles=IIsnm, a [Iyex MOXeT OHITH HPEACTABJEHO OLHHM H3 CJEAYIOLIUX
BunOB 3Hepruu: ITsy, IlguMeX, I, Ilgus, Iln. KpoMme TOro, neo6xopumo
HNOMHHUTb, YTO MNOUCKOBHIH 06pa3 (H3UKH, peaJH3ylolleid CTPYKTypyY
«a», UMeeT CJeAVIOIHH BHA:

Moy = s

MeX
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rae Ilsy — q1060# M3 BUAOB BHyTpPeHHell 3HepruH, cojepzkaileii B ta6-
Juie maccuBa M2.

(ITosicheHuss K 0603Ha4eHUSIM BHAOB 3HEPrHH JaHbl B MNPHJIONKE-
HHUH 2).

[Tocne o6palienus k Tabsauue nojyiaeM JIJsi BceX HaMeyeHHBIX
CTPYKTYp CJEAYIOLIHH CINHCOK HOMEpPOB (HU3UYECKUX SBJEHHH H 3¢-
¢dekroB: 28, 53, 122, 145, 197 [192], 200 [192], 201 [192], 205 {192],
207 [192], 209 [192], 212 [192], 224 [53, 195], 224 [192],
227 [192].

Paccmorpenne cyuHoctH 3¢ (eKToB U sBIEHHH, CKPHITHIX MOJA 3TH-
MH HOMepaMH (CM. NPUJIOXKeHHe 2) MOATBePXKAAeT, UTO BCe OHH obec-
NeYHBAIOT NOJyuyeHHe TpeGyeMblX NoJjiell Ha BBHIXO/J€ NPH 3aJaHHBIX I10-
Jasax Ha Bxoae. OAHAKO OHH [ajleKO He OJHHAKOBH C TOYKH 3PEHHs
ciaeAyloLHX TpeboBaHHIii:

— BO3MOXHOCTb NOJIyYeHHs] H306pakeHHs] B BHJAE JIHHHH;

— BO3MOXHOCTb MOJIyUeHHsI HYXKHOrO PHCyHKa NMoA Bo3neicTBueM (yn-
paBjeHHeM) cJaaboro MeXaHHYecKoro noJs (B Npeienax CHJB pe-
6eHka);

— BO3MOXKHOCTb COXPaHeHHs] H300paxeHHUs1 10 Hayajla «CTHPaHHSY;

— npocroTa U Hu3kas croumoctb TC.

B coorBercTBHH C 3TUMH TpeéOBaHI/IHMH HauboJjiee npeanoyYTHTEeNb-
HBIM SBJISA€TCA OJLHO SIBJIEHHE:

205 — oTpaKeHue W NMpeJIOMJIEHHE CBeTa.

Ha 3T0fi OCHOBe MOXHO OTMETHTb Psi NMPEANOYTHTEJNbHBIX (pHU3HYE-
CKHX NPUHUHNOB BhinosHeHus [1C—2:

a) noJydyeHue H3006paKeHHs 3a CUeT Pa3HOH OTpaxKarTejbHOH CIHO-
CcOOHOCTH pa3HHIX YaCTHI, NOBEPXHOCTH 5KPaHa, BHINOJHEHHOrO H3 O-
HOTO BellecTBa; U3MeHeHHe U300paKeHUs — 3a CYeT HU3MEHEHHUsl IO-
JIOXKEHHS YacCTHL B NPOCTPAHCTBE;

6) nosyueHHe u300pa’KeHUs 3a CUET pa3HOH NpeJoMJsIOled cHo-
COOHOCTH YacTHI[ MOBEPXHOCTH 3KPaHA, BHINOJHEHHOrO H3 OJHOTO Be-
inecTBa; H3MEHeHHe H300pa’KeHUs — 3a CYeT H3MeHEeHHUS MNOJIOXKEHHs
YacTHIl B IPOCTPAHCTBE;

B) noJyueHue uM300paxkeHUs 3a CYeT pPa3HOH CIOCOGHOCTH BeLIECTB
oTpaxarthb, NOIJIOIIATh U IPONYCKaThb CBET; HU3MeHeHUHe H306paxKe-
HHSl — 3a CYeT H3MEHEeHHs KOJIHYeCTBA H/MJIH INOJIOXKEHHUS Pa3HbIX Be-
LIeCTB Ha NOBEPXHOCTH dKpaHa.

Yro6u mepefiTH OT ¢(U3HUECKOro NMPHHLHNA AEACTBHA K Gojee MoJpoGHOMY OIH-
CaHHIO NOJCHCTEMH, HEO6XOJHMO YTOYHHTb JETajH, HO NMpPH STOM Heu36eXKHO BO3HHK-
HyT BompocH: «Jlo Kakofi CTemeHH CTOHT YTOYHSATb YacCTH NMOACHCTEMbl, CBfI3aHHHE C
JpYTHMH MNOJACHCTeMaMH? B wuwacTHocTH, ymnpaBiasieMHe 3JEMEHTH?» 3Jecb MOXKHO
peKOMeH0BaTb CJejylolllee MPAaBHJO: €CJAH YacTb MOJCHCTEMBbI, CBsI3aHHas C ApY-
rodl NOACHCTEMOH, CYLIECTBEHHO 3aBHCHT OT OCOGEHHOCTell mocJjejHeidl, TO ee CJaeAy-
€T YTOYHATb NPH CHHTe3e 3TO JAPYyroil MOACHCTEMb, BKJIIOYHB B ee cocraB. Ecau
XKe 3TOro0 HeT, TO MOXHO YTOYHATb cpa3y. B Hamem ciydyae neTann H3MEHEHHsl «3K-
paHa» npaKkTHuYecKH He 3aBHCAT OoT ocobenHocreii [IC—3, [IC—4 u IIC—6. Benmp
NpeJnouYTHTENLHHM BO3AEACTBHEM Ha «3KpaH» MH 3afanuch — [Iuex. ITostoMy Ba-
PHAHTH «3KpaHa» MOXHO YTOUHHTb npH cHHreze IIC—2.
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7.8. ITosyyaem cieayloiiie BO3MOXHbe BapuanTnl [1C—2:

a) mosyueHHe H300paxKeHHs PHCYHKA 3a CueT Pa3HOH oTpaxalo-
meil croco6HocTH (HOA Pa3HBIMU yrjaMH) MOBEPXHOCTH «3KpaHa», KO-
TOPHIH J0JI2KeH NpeicTaBJATb coO0H BelllecTBO, KaxJias TOYKa KOToO-
poro Moxer GbiTb ODHEHTHPOBAHA B NPOCTPAHCTBE ONpeleseHHbM 00-
pa3oM. Haub6osee npeAnOYTUTENbHBIMU 110 NPOCTOTE SIBJIAIOTCA CJELY-
IOllie BapHaHTH 3KpaKa: Jerkoxepopmupyemas (maacTHyecku) Imo-
BEPXHOCTb, HAaNpHMep, Merajsuueckas ¢oJbra HJIH MacTHKa TOJ,
NJIaCTHKOBOM IJEHKOH (ynpaBjeHHe MeXaHHYeCKHM BO3LeiCTBHEM);
BOPCHUCTasl HOBEPXHOCTb (H3MeHeHHe HAKJOHA BOPCHHOK MeXaHHYeCKHUM
BO3JelcTBUEM) ; BOPCUCTAs NMOBEPXHOCTh C (peppOMAarHUTHHIMH BOPCHH-
KaMU (43MeHeHHe HAaKJOHa BOPOHOK MArHUTHHIM NOJIEM, YIPaBJjsieMbiM
B IPOCTPAHCTBE 32 CYET MeXaHHYeCKOH 3HEepruH);

6) monyueHHe H300paxkeHHS PHCYHKa 3a cyeT CHOCOOHOCTH KaX-
JIOH TOYKH 3KpaHa NO-Pa3HOMY NPEJOMJATb CBeT. YINpaBJjieHHe H30-
6paxkeHHeM — 3a CYET HU3MEHEeHHs mnpesomJsiomel cnoco6Hoctu. Io-
CTAaTOYHO NMPOCTO!H BApUAHT 3KpaHAa: rpaHeHHble 3epHa U3 MPO3PAYHOTO
BEIeCTBA, HMEIOLIEr0 JOCTAaTOYHHI MOoKa3aTtesb HpejoMJeHusi (ympas-
JieHHe 3a cYeT NOBOpPOTa 3epeH MeXaHUYeCKHM BO3AelCcTBUEM);

B) nosiyueHue H3oGpaxkeHHs PHUCYHKA 3a CYeT pa3HOH cmocob6HOCTH
BellleCTB OTPa)Karh, NOIVIOULATh H MPONYCKATh CBET. YNpaBJeHHe U30-
6paxkeHHeM — 3a CYeT HaHeCeHUs OJHOro BellecTBA Ha Jpyroe HJH
«CHSITHE» BellecTBa, HaHeceHHOro Ha Apyroe. Ilpocrefimine BapHaHTH
5KpaHa: MOBEPXHOCTb, HA KOTOPOH PHUCYIOT KpacHuTeseM; NMOBEPXHOCThb
C MaHEeCEeHHHIM MeJKOAMCIEPCHHIM MOPOLIKOM, KOTOPHIH «cocKaObJHBa-
I0T» ¢ Hee (BO3ZelicTBHe Re3le MexaHHyeckoe). Ecau yuecTb, YTO B
YCJIOBUAX 3aha4y HaAJIOXKEH 3aNpeT Ha CMeHHhle PHCYIOIlHe 3JIeMEHTHI,
TO OCTaercsi BapHAHT CO «COCKAGJHUBaHHEM>.

EZ2 477>
TR JRD RIZAILTY ove
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Bo Bcex Bapuantax I[IC—2 ucnosb3yercs cBEeTOBasi sHEprus, UMme-
1011asAcs B OKpyxKeHHH (NOCKOJBKY BpsiJ Jid peGeHOK Oyaer 3aHUMaTh-
Csl pHCOBaHHEM B TeMHOTe: 3TO NPENNOJOXKeHHe HMeeT BLICOKYIO Be-
POAITHOCTh H 3HAUUTEJbHO YNPOLIAET H YJellleBAseT UTPYLIKY).

* k% ok

Ananoruudo IIC—2 ¢ nomoupio onepatopa 07 BHINOJHSETCS CHH-
Te3 OCTaJIbHbIX NOJCHCTEM.

Cunres IIC—3

7.1. ViaMeHeHle MOJIOXKEHHUSI 3JIeMEHTa, BO3AEHCTBYIOLIEro Ha <«3K-
paH», MO BEePTHKAJU NPH BpallleHHU NpPaBOHd PYYKH ynpaBJieHHs H (B
psile BapHaHTOB) obecrnedyeHHe NPHIKHMA 3TOTO 3JeMEHTa K 3KpaHy.

Srta GopMyJSHPOBKa KejaeMoro pesyJbTata (GYHKIHOHMPOBAHHS
I[1C—3 nosiBusach nyteM cpaBHeHHs ee GyHKUUH, HaMmeueHHol B C 2.1,
¢ HaMeueHHbBIMH BapuaHtamu [1C—2.

7.2.1. Wsgenre noACHCTEMbl — «BO3JEACTBYIOLIHH 3JIEMEHT».

7.2.2 TloacucreMa «M3MEHHTENbHASA».

Yepes IIC—3 npoXoAHT u3MeHHTeNbHasi SHEProlienouka, H3jeaHe A KOTO-
polt — «s3kpan». Ecau 6n 6uio Heo6xoauMo npu cuHrese IIC —3 yrouHutbh crpoe-
HHE «3KpaHa» M NPHHLUHMN ero u3MeHeHus, To0 B [IC—3 Hamo 6bijio Gl BKIIOYATb BCIO
menoyky. «3kpaH» craj 6bl usjeauem B I1IC—3, BXoAs OQHOBpeMEHHO B JBe MOA-
cHcreMbl. OHaKo BapHaHTHl <«3KpaHa» yKe HaMeUeHH, THN BO3JEHCTBHS Ha Hero
sceH B 3ToM cayuae uenecoo6pasHo BkIIOUHATb B IIC—3 JHIID HEH3BECTHYI0 4YacTb
SHEprouenoyky C H3AENIHEM B BHAE «BO3JeHCTByIONIEro 3JjeMeHTa» (B mMOJHON Le-
NOYKe 3TOT 3JIeMEHT MO OTHOIIEHHI0O K «3KpaHy® sBjserca HHcTpyMeHToM). I1C—3
MpH 3TOM OCTaeTCs H3MEHHTENbHOIl; Lelb — H3MEHEHHe MOJIOXKEeHHsI H3JEJHS B INpo-
crpaHctBe; cBfi3b [IC—3 ¢ [IC—2 B Bupe Bo3zeficTBus (moJsi), Kak U GbLIO HaMe-
yeHo Ha omepauuu C 2.4, Ciaepyer OTMeTHTb, uTo XOA cuHTe3a IIC—3 B oGoux cay-
4Yafx OyAeT NMOYTH OAHHAKOBHIM.

7.2.3. Tloxcucrema ynpasjsier npoleccoM npeo6pa3oBaHHs CBETO-
BOrO NMOTOKa Ha «3KpaHe».

7.2.4. YnpaBiieHUe NOJCHUCTEMOH OCYIEeCTBJISIETCS 3Hepruelt Bxoja:
MexaHHUYecKoe BpalllaTesbHOe JBHKEHHUE.

7.2.5. eficTBue MOJACHCTEMBl HOJMXKHO NMPOHUCXOAUTH B 06JIAaCTH MpO-
CTPAHCTBA MEXJy PYYKOH ynmpaB/eHHS H 3KPAaHOM H BO BpeMs Bpallle-
HUS DYYKH.

7.3. ®yukuus onucaHa B n. 7.1. Brxox — opraHu3oBaHHOe MO JIH-
HUH (mocTymarejbHOE) BO3LEHCTBHE Ha 3KpaHe (MeXaHHYecKoe HJIH
MarHutHoe). Bxon — BpaleHune pyukd ynpaBJieHHUS.

7.4. C yyetrom HaMeueHHBIX BapuaHToB [1C—2, moss Ha BHIXOAe H3
IIC—3 (u3 «BO3AEHCTBYIOLIETO 3JeMeHTa») AOJKHHE GHITb: OPraHu30-
BaHHHle B NPOCTPAHCTBE U BO BpPeMeHH (NMOCTymaTeJbHO HepeMellae-
mbie) ITyex (RaBJeHHe) — B ciydyae MeXaHHYECKOro BO3LEHCTBUS HJIH
IMyary — B cIyyae MarHUTHOTO BO3JEHCTBUA Ha «3KpaH». Ha Bxoze 3a-
nano IT'""yex (BpallaTesbHOE IBHXKEHHE).
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7.6, 7.7. )Kenaemas CTpyKrypa:
I, (x, ) I, (%, §) >By—> 1L, (x, ) =B,
HIIH
I[T5., (x, ) —II" _(x, ) > By —yarg (¢, ) > B,

By — 3kpaH; B, — Bo3/eHCTBYIOIINA 3JIeMeHT;
I1”yex — TOCTYNATEJbHOE ABUMKEHHE.

Ins peanusaunuu cTpyKTypHl HeOOXOAHMO PElIHTb 3a4ayH:
—33 [T yex=>I1"yex (BpallaTesbHOE B MOCTYNATENbHOE);
—33 11" uex=I1"uex (ABUKEHHE B JaBileHHE);
UJIH:
—34 B—>IT'wex (co3nanue naBnenus);
HJIH
— 31 B—>Iluars (cO3maHHE MArHUTHOTO NOJS).

Mex

Bce 3Tu 3ajayu pellarTcs LOBOJIBHO JIETKO.

[Ipeo6Gpa3oBaHue BpalaTEJbHOTO [BHXKEHHS B IOCTylarejdbHOe
Npollle BCEro peajii30BaTh C MOMOLIbIO INKUBOB H HuTell. [laBieHue
Npolle MOJYYUTh NPU pelleHHH 3i: 33 CYeT YHPYroCTH 3JEMEHTOB,
yIEepXKUBAIOLUIUX BO3JEHCTBYIOLIHA 3J€MEHT WJH 3a CYET ClelHaJbHO-
ro ympyroro sjeMeHra (mpyxHHb). MarsiuTHoe mnojie Ha BHIXOAe H3
B, mosyuaercs, ecau caesaTb 3TOT 3JEeMEHT HJIM €ro 4acTb MAarHuT-
HBIM.

MEEOLRIIQBI7ZES
BN XEWAHE 54«3&#}75-
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7.8. Noayuaem caenyomue Bapuadto [1C—3:

a) I_II/IMex ()C, t)"’*B4'_>l_I/,Mex (x, t)_>B3'—B2_)'I-[/MeX (x) t)
LB,
Bi; — skpaH, B, — BosneiicTBylomuii ajgemeHT, Bz — yldepxuBanomui
3JeMeHT, B, — cucteMa WIKHBOB H HHTeIl;

6) IT"wex (%, t)—>Bs=>TI1"vex (%, {)—>Bs—Bo—=>IT"wex (¥, {)—B,
—B,—
Bs — ynpyruii anemeHT (npy:KuHa);
B) n/,,Mex (x, t)—>B4_>nllmex (x, t)—PBs—B"z—*Huam:(x, t)_>Bl
B™, — MarHuTHHIA BO3AeACTBYIOIHA SJIEMEHT.

CuHre3 IC—4

[1C—4 6yner Bo Bcem aHasoruyeH [IC—3 c Toil TombKO pasuuuet,
yro Gyner obecneynBaTh Nnpeo6pa3oBaHHe BPAILATENbHOTO IABHXKEHHS
JIeBOH pYYKH YNpaBJeHHs1 B TOPU3OHTAaJIbHOE NepeMellleHHe Bo3aefcT-
BylolLIero snemMeHTa. diueMeHTH By, B; u Bs 6yayr o6uumu aas [1C—3
u [1IC—4.

Cunres NC—6

Bruimosnensniii ciHres [IC—2 1n ITC—3 no3BoJuT Tenepb AOBOJb-
HO HpocTo (npakTHuyeckH Ge3 NMpHMEHEHHsl CIelHaJbHOTO anmnapara)
onpexenutb 1 BapnalTel [IC—6 — MOJCHCTEMBI «CTHpPaHHUSA».

IMoxo6hast kapTHHA — yNpolleHHe CHHTe3a NOCJEAYIOUHX M0 OYEPEAHOCTH MOA-
CHCTeM — THNHYHA 1M1 MHOro(yHKIHOHAJbHOrO CHHTe3a. Bo-mepBHiX, Mo Mepe CHH-
Te3a MNpeAbAYIIHX MOJCHCTEM pacTeT CTeNeHb OMNpeleNeHHOCTH TpeGOBaHHH K IO-
caeayloluM. Bo-BTophix, Kak NpaBHJo, AJS MNOJYYeHHS aHAJOrH4Hux 3¢dekTos B
onHoli TC ucnosb3yloTcst OAMHaKoBHe cpeicTBa. EciH xe u3-3a ocoGeHHocrefi mox-
cHCTeMbl NoTpeGyeTcsi aHTHCPEACTBO, TO, ONMpele]HB, B YeM JOJXKHO COCTOSTh 9TO
«aHTH» (OTpHIlaHKe), He TPYAHO ONpENENHTb H ero

U3 BapuantoB I1C—2 caenyer, uro [IC—6 nomxkHa oGecneyHBaTh
OLHO U3 CJEeAYIOLIHX NeHCTBUH:

a) BoccTaHoBJeHHe (DOPMH cIeDOPMHUPOBAHHOH NOBEPXHOCTH «3K-
paHay,

6) BOCCTaHOBJIEHHE NMEPBOHAYaJbHOIO NOJOXEHHS YacTHL (BOpPCH-
HOK, 3€peH) «3KpaHas;

B) BOCCTAaHOBJIEHHE PAaBHOMEPHOCTH CJIOS MEJKOAHCHEepCHRIX 4Yac-
THI[ Ha NOBEPXHOCTH «3KpaHa».

«Criupanne» — aHTHAEHCTBHE 1O OTHOLIEHHIO K «pHCOBaHHIO». IIpH-
meHHTeabHO K [IC—6 — 3TO 03Hauaer, YTO «CTHpalollee» BO3AEHCTBHE
TOH e NPHUPOABI, YTO H <«PHUCYyIOLIee», NONIKHO OBITh NPHJIONKEHO K
«3KpaHy» B LeJOM (YTOGH He MOBTOPSITb pPHCYIOIIEro JABHXKEHHS).
Bxon B IIC — 6 3anaH: ITyex oT pyk pe6enka. Orciofa cTaHOBATCS fC-
HBIMH BapHaHTHl 3TOH HOACHCTEMHL.

a) «pasriaxKuBalolUii» 37eMeHT (NaBAIIMA BajHK), NPHBOAHMBIA
B JeficTBHe (TepeMelllaeMBbIi BIOJb «3KPaHa») IepeMellleHHEeM CHEHH-
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aJIbHOH PYKOSTKH; NPHXKAaTHE BAJHKa — 3a CYET YNPYrOCTH KPenJeHHs
WM 32 CyeT NpPYyKHH;

6) TO e, UTO U B«a», HO JeHCTByIOlLlee HAa 3KpaH C MeHblIei Me-
XaHHYeCKOH cuioi (6e3 NpyXKuH);

B) «pasr/a)KUBaIOLHH» MarHuT, He KacalolHHCA NOBEPXHOCTH «IK-
paHas, nepeMellaeMblii KaK B «a»;

T) BCTPSAXUBAHHE «IKPaHa».

Cunres IIC-1

ITockosibKy naHHasi NOACHCTEMAa MO CBOEMY HAa3HAYEHHUIO aHAJIOTHY-
Ha TIC—2, MOXHO BOCHIOJIB30BAThCS pe3yJbTaTaMU CHHTe3a IOCHeN-
Hell. Pasymeercs, Aesarh ellle OJHY TaKylO0 Xe MOJCHCTEMY He CJeny-
er. B arom Her Heo6xomumoctd. ITocKOJbKY cO3naHHe pHCYHKa-06-
pasua J0JKHO MpellIecTBOBAThH NPOLECCY «PUCOBAHHS» C MOMOILBIO
[N1C—2, [IC—3 u I1C—4, To, nocraBuB cebe Leabl0 MAKCHMaJbHOE YII-
polleHHe CHCTEMBl, MOXKHO MOHTH MO NYTH CO3JaHUS HECKOJbKHUX 3apa-
Hee claesnaHHbIX 06pasuoB. TeMm 6oJjiee, YTO OHH HYXKHBI TOJNBKO Ha Ha-
YaJIbHOM 3Tane OCcBOeHHs HrpywkH. O6pasuoB MoxkeT GHITh HECKOJb-
KO, pas3HoH creneHH cJoxHOCTH. [Ipoile Bcero HX cienarb, HaHecs
KPacKy Ha <«3KpPaHH»-06pa3uUnl WUJH BHIAABUB PHCYHOK Ha HHX. Ec-
JIiI 2Ke TPUMEHHTh MOAYJbHHIHA NPHHUUN (LIKPOKO PaCHPOCTPaHEHHHbIIl
B COBpPEMEHHOl TeXHHKe), TO MOXHO H3 HECKOJbKHX NPO3PayYHBIX «3IK-
paHoB-06pa3LoB» C HAaHECEHHHIMH Ha HHUX INPOCTHIMH (UrypaMH KOM-
naHoBaTh (MyTeM HaJIOXKEHUS APYr Ha APyra) MHOXECTBO Pa3IHYHBIX
couyctanuf. [lpu atoM npeanouturesbHee 6yNyT TOHKHE «3KpPaHH» H3
NMpO3payHoil MJEHKH.

Cunres IIC—5

®dyHKIHeH NaHHON NMOACHCTEMBI SBJsSETCs BHAAua MHQOpPMAUHUH O
pasHYUSAX «PHCYHKOB», nosyyeHHbXx B [IC—2 u umeromuxcs B [IC—1.
B npunuune uesoBek cam MOr Gbl BHSBHUTH 3TH OTJHYHS, HO TOYHOCTb
TaKOro cpaBHeHHs HeBesuka. OHO NMO3BOJISIET HAHTH TOJIbKO OYEHb CY-
IIeCTBEHHbIE OTKJIOHEHHS «PHCYHKa» oT o6Gpasua (rpy6rie OLIHGKH).
B naHHOM cJiyyae TOYHOCTh CpPaBHEHHs PHCYHKOB 0COGEHHO BaXHa.
Jas pewenus nono6Hbix 3agai B KM npefycMOTpeHO HCNOJb30BATh
NOACKa3KH MacCHBA THUNOBHX pelleHHH. B naHHoM Xe ciyyae MBI BHI-
Hy>XJeHbl NPOCTO A0rajnatbcs, YTO HEO6XOAHMO ONTHYECKH COBMECTHTb
o06a pucyHKa. DTo MoXeT OHTh CAeJaHO ABYMS Cnocobamu:

a) c NOMOILBIO CHCTEMEI 3epPKaJl Ha TPeTbeM «3KpaHe»

Ve l|31 —T1es (x, 1) > By~ T, (¥, ) N
/ — mc——2
ncn AN
N> B, —>IT;s (%, f) > B, —>1I% (x, 1) /
"— !
B, — ocHOBHOiI «3KpaH»; B — «3KkpaH-o6paseu»; Bs, By — cucrema

3epKaJ; Bs— Tpertuit «akpaH»; [1%:(x, {) — coBMeleHHoe H306paxe-
HHe PUCYHKOB;

—
By =112, (x, 1),
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6) c MOMOLIbIO HAaJOXKEHHs OAHOro (IpPo3payHOro) 3KpaHa Ha Apy-
roi:

Mg — By —>T1E (x, ).

I, =B,

$IcHo, YyTO BTOPOH BapHaHT MpOLLE H XOPOIUO CTHIKYeTCS C MOAYJIbHBLIM
BapUaHTOM «3KpaHa-o6pasuas.

* * *

C 3.2. BuiGpars BapuaHThl noacucrem. OGbEeIHMHHTL
H B3aMMHO YBSI3aTb MOACHCTEMBI

JlaHHasi onepauus no cBoedl CYTH NOJKHA OKOHuYateJbHo obecme-
yuth pabotocnoco6Hocts HoBoH TC. O6benunenne Haubosee mpeanoy-
THTEJbHBIX BaPHAaHTOB HOJAcCHCTeM (HJH, YTO BepHee, HauboJsiee mpen-
HOYTHTENbHEIX KOMILJIEKCOB B3aUMOCBSI3aHHBIX MOJCHCTEM) JOJIXKHO
JaThb B pe3yJbTaTe CHCTEMY, BHINOJNHAIONUYIO BCe TpeGoBaHus, chopmy-
JIUPOBaHHbIE NPU NOCTAHOBKe 3ajnauu u ompexnensiomue ee ['TIP.

B uesoM omepamus npegycMaTpuBaeT HepBOHAuYasbHHI BHOOP
LeHTpaJbHOH MOACHCTEMH H mocJjenyiollee o6belrHeHUe ee ¢ BhIOHpaA-
eMBIMH BapHaHTAMH OCTaJbHLIX mnojcucreM. [Ipuuem mocrenoBarenb-
HOCTb PacCMOTpeHHsl BapUAHTOB MOACUCTEM JOJKHA COOTBETCTBOBATh
NoCJel0BaTeNbHOCTH, HaMeueHHol Ha onepauuu C 2.5.

OCHOBHHIM KpHTepHeM BbiGOpa BapuaHTa MNOACHCTEMHl SBJSETCH
ob6ecneyenue paborocnoco6HoctH TC B menoMm: oGecneueHHe TpeGye-
MBIX KOJIHYECTBEHHLIX M0Ka3arejed H HENPOTHBOPEUYHUBOCTh BRIOPAHHBIX

i
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