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APEANCIOBHE

1Ixpe HCMOJBAOEATH B IIAHHPOBAHMM 1IpOrpaMMie-Ueaenoi meroi
OCYILECTHATE paipaGOTKY KOMIIEKCHLIX MPOrPaMM M0 HAauBOICe BAMKIILIM
HAYYHO-TEXNHUCCKHM, IKOHOMNMCCKHM H COUHAaAblLM mpobaemawm ™.

HayuHo-TexHHUYECKAH PEBOJIOUNA [OCTABHAA B HOBBIE
YCJIOBHA  CHCTEMY HAPOANOXDIANCTBEEHNOTO IJIANHPOBalNA
M YNDAaBicHHS. Bo3uukan 1i0Bble 3ala4H PA3BHTHS Il COBEp-
WEHCTBORAIIHA 3TOH  CHCTEMBI, BAXKIEHIIHME H3 KOTOPBIX
ABIAIOTCH BBEIEHHE J0JATOCPOUHOTO MUAHHPOBAHISL 1 IHTE-
rpaunsg Hayuio-TeXHH4ecKoTO ¥ NPOH3BOACTBEHHO-3KOHOMIL-
YeCKOro MIaHHpoBadlfd. PellcHue 3THX 3a1a4 TCCHO CBA3AIO
sMes1y coGol U TpebyeT KOMIAEKCHIOrQ CHCTEMHOD HOAXO-
Jid KD BCEM TPeM aciekTaMm NAZIPOBAHHA H YIPAaBRJICHHS:
OTpacJeBOMY, TEPPHTOPHAILHOMY N NPOrpaMMHO-LEICBOMY.

B wacrosueit paore paccMaTpUBAIOTCH NPOrpPaMMHO-
ueseBhle MPUHRIHOLL 11a PAa3HYHBIX YPOBHAX YIpaBIcHHA Ha-
POJHBIM X035HCTBOM H COOTHECEHHE HX ¢ OTPACTEHBIMA
MPUHHLOHTAMH YNpaB/JIeHIIl HAPOIHBIM XO3HHCTBOM.

TporpaMmHo-ueleBOe IIAlIMPOBAHNE He sIBIACTCH HeM-
AUO0 UPIHHIIKTHAARHO HOBLIM 1S (AWET0 HAPOIHOTO X035i1-
crBa. Haunnasn co suaMmennrtoro maana I'ODJIPO, B naueh
CcTpaHe HaKomdeH GOrathiii ONBIT KaK NOCTAHOBKH M (OPMY-
JAHPOBKH KPYIHBX HAPOAHOXO3AACTHERNBIX 1POGNEM, Tak H
KOULUEHTPAUH PYKOBOACTBA 15 MX pellenHs, T. €. NpaxkTH-
YeCKOTO MCIOAb30BAHHA NPOTrPAMMHO-IENeRHX TPHHLUHIOB
naaHupoBalnist 1 ynpasnenus. O1EaKo B HacTOsALlee BpeMs
B CBSI3H C DOCTOM H 3HaueHlleM MewOTPacaeBbIX H HAaLOT-
paciesbix npofaeM so3nHKaeT MOoTPeGHOCTL NepelTH  OT
JMII0INYECKOro K CHCTeMATHUCCKOMY HCNOJb30BAHHKY TIPO-
TPAMMHO-IEJACBOre MIAHMPO3alls U YUpaRdeHHs Ha Oaze
IWIHPOKOTO HCIOOAb3OBAHIA  aBTOMATH3HPGBAHHBIX  ClICTEM
m1anHuposalks U ynpasiedns (ACY).

B wucnoassceannn  ACY HaMeTHJHCDL —ompeiefdeHlble
TPYAHOCTH B CBS3H ¢ OTCYTCTBHEM NPAMOTO AOCTYNA U JIHa-
JOroBOTY pekuma ¢ IBM caMux Kolleunblx nofb3oBaTene
{p¥KOBOAMTENCH M MIAKOBHKOR Pa3anuipx padros). Hueimp

#1 Tlpoext UK KIICC k 25 cne3ly. «OcHoBHLIC ManpaBAelng pas-
BHTHS Hapoauoro xossiictsa CCCP wa 1976—1980 rogwm». [asera
«[Ipasna» or 14 gex. 1975 roaa.
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cnoBamy, cymecreywoine ACY He SBAAIOTCA HITEPAKTHBH S -
MH (Ye10BeKO-MALIHHHBIMEH) CHCTEMAaMH AT KOBEYHbIX N0b-
3oBatedefl. [locTpoeHWe HHTEPAKTHBHBIX CHCTEM B 3TOM
CMBICTe VIIHpAeTCA, ¢ OTHOH CTOPOHLL, B PRI TEXHHNUECKHX
npofaes n npofieM «IICKYCCTBEHIOrO HUTEIAEKTA», a ¢ 7pY-
roH, Tpebyer lepecTpoHKl H PA3IBHTHS TPATHUKOHHBIX 3KO-
HOMHKO-MaTCMaTHUECKHX Moietel, Tak d4todw oy Owlian
NPUEOANLL 144  YOOMAHYTOTO 1IHTEPAKTHBHOTO  PEKHMA.
B upenaaraemoit pabote 3710l nocgaenHeli npofaeMe TaKKe
YIeJgeNo onpeirel/ieHioe BiuvManye (¢M. 1. 4 n 5).

PaGora coctouT U3 nsity r.1as. B ra. | paccmarpusaetes
pa1 DOHATHH, TAKHX Kak ONepalus, cHCTeMa, Hedb, 3a1aua,
ynpaBJeHue, 1 YCTaHABAUBATCS COOTHOILCHUS MEXIY TH-
MH TOHATHAMH.

Hexcropele anagorunm u OGUHOCTE pAjA NPHIHUKIOR
YIpasdeuta TeXidHUeCKHMH 1I OpPTaHu3alHORIBIMU CrCTEMA-
MU H HA3DeBmas noTpedHOCTL URTCTpPAUHUIl CHCTEM Yapasie-
HHA TEXHOZOTHYECKIIMIT [l OPraHU3alilOUHBIMH NpOieccaMy
NpUBeIIl K He0OX0IIMOCTH OCBETUTb B TWT. 2 paa npobieM,
OTHOCSIUHECA K YOPABACHHID TeXIHYECKHMH CHCTEMaMH,
[2. 3 mocBruleHa ynpaBJeHHIO OTEPAUHAMHE 1 OPFrasdyiali-
GHHBIM cdeTeMan. OOcyKAaCTe POTh M MECTO CHCTEMIIOND
alanu3a, HecseJ0BaHus Onepaliil H IKOHOMKO-MAaTeMaTy-
HECKOTO MOJETHPOBAHMA B Ipoueccax IUIaHTIPOBAHHUE 1
ynpaBsleHua HapoIHOXO3AHCTRERUBIMU  o0bekramu, Pac-
CMATDHHAIOTCA  HeKOoTOpble  MPUUIHNL  JaHUPOBAHIA U
VIPaBIeda B HCPAPXHUECKAX OPrail3ailliioHHBIX CHCTEMAX,

Faasa 4 nocsdAweda TpOTpaMMHOMY VIAHIPOBAHHIO Pas-
BHTHA HAPOAHOIO XO3AHCTHA, HMCIOIUCMY C/ACAYIOUHC BAMK-
Hble 0coGeItHOCTIL

I. ITaanupoBanie coyulecTanaerca ot aorpeduocted wiy
OT KOHeUHBIX Uedell CoORATIICTIYecKoro odulecTBa {leTn
B 00RACTI HAPOAHOTO GAAaTOCOCTORHHA N OGOPOHLI), T.&. OT
JOJIH KOWEUHOre IPOILYKTa, NOKpLIBaeMoro {PoH1oM noTpeb-
JICHHS,

2. Henoansosauie B pamMkax NporpaMMiore naanupona-
HHSL CKBO3IIOTO [LTAHIPOBAHHA Pa3BUTHA TEXHUUECKHX CH-
cTeM, H3leanil, o60py10BaHHs 1! T. M. RO HX «Kil3HEHHLIM
UHKJ8M» OTEPBIBAET BO3MOKHOCTh OCYIIECTBHThL HUTETPAUHIO
NPOH3BOICTBEHHO-3KOIOMHYCCKOTO I 11AYUHO-TEXIIHYECKOTD
LTAHHPOBAH NS

TIpH nianHpoBaHuH OT UOTPEOUCCTER COUNAMHCTHIECKOrD
of1iecTBa HAH OT €ro NepPBHUNBIX OCHOBUBIX LEden ey
orpacach Bcel HPOU3BOACTBEHHOR cepbl 0KA3BIBAOTCH BTO-
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PHUHBIMH, POU3BOAHBIMH OT OCHOBHLIX LeseH, Tounec, on
BHICTYIAKT, KAK CPCACTBA JIOCTHXEHHS TIEDBHYHBIX Neded.
B 3THX yCJOBHAX ECTECTBEHHOH UeacBod dydxuHed (KpHTe-
prieM) ONTHMANBHOrD MaHNpOBatksl POH3BOICTBA ABJIfET-
¢ CcTenekb YAORIETBOPCHHUSA 3asiBJIeHHON (B npejenax sipo-
ruosupyemoro gonaa morpebaenns) notpefinocTd B KoHeu-
HOM TIPOJAVKTC HENPOM3BOACTBEeHHOH cephl 1o BceM rofam
niadupyemore neprofa. IlpiuMenente 310ro KpHTepHs Ne-
MOHCTDHAPYETCA ABYMSA MOACARMH AOJATOCPOUIOTO 11NaHHpO-
BAHHA Pa3BUTIA KOMILIEKCa OTPAcied NPOMLITEHHOCTH H
OTPAcAn TIPOMBIILTEHOCTH, 3aMeTHM, 4T0 ofie 3TH MOJSIH
CKOHCTPYHMPORAIL TAK, 4TO DHI ABAAKTCS NPUBA3AIHLIMH
K Opraif3anioHsiM CcTPYKTYPaM IIaHHPYIOLHX 0prauoB o
NPUTOIHLIMIL 08 DHAJOIOBOTO PEMHMA KOHCYHBIX [OJIB30-
BaTeJeH.

B ra.5 npHiuuibl iperpaMMilQ-edeBaro 1aRHpoBAH A
HCMOABIYIOTCST 71 NJAANRPOBAUNS KOUKPETHRIX omnepauni
{{IAAHITPOBaAMe FOPHBIX Pa3paboToK, NIAHHPOBAHHE TEMATH-
kg HHP n OKP » oprannzauuax). das »1ix cayuacs
npodacya Buf0pa 13 MHOXKCCTBA JLONYCTIMBIX a/bTEpHATIIB-
HEIX [J13H0OD peilacTes COBMecTHO ¢ npobaeMoil pacmpeie-
JEHHA PECYPCOB HA OCHOBE MCHOIL30BAHHA LilA70rOBBIX MO-
neneil. Tlpn s1om npobaeva BuSoOpa peiiaercst He TOIbKO
KOJHYeCTBEHHO, HO M B NOPSAIKOBBIX LIKAJaX, KOLAa Kprre-
puii peifopa {uesacBasd QYHKUHA) He HMEET RBHOCO Bhlpaxe-
HIIf, 1 O €6 XapaKTCPe MOMHO TOJBKO BBLABHHYTH Go.ce 1M1
Mehee npaplonoiobnuie TNOTe3N,

InaBpt 1—4 mamicanm loenenossiv I'. C., raasa 5 —
Flpuxosuim B. A, §§ 6 n 7 ra, 3 — Beuom B. JI, Caeayer
TAKXKe OTMETHTh, UTO NpHBelenHasd B M. 4 MOAedb A0ATD-
CPOYHOID NJAHHPOBAHHA KOMMJIeKca oTpacaed TNpOMULIL-
aetitocty paspabotana Benowm B. J1. w Coaoaoseim B. M.
(Bli Al CCCP), a MoJenb AGATOCPOYHOTO JIAHHPOBAHHA
orpacan npomsiwaenncery ~— IHagpanckny B. B, (BIL All
CCCPy.

@opMyAbBl B KHHIE HYMEDVIOTCH Mo naparpadaM ¢ yka-
3aliieM HoMepa riaaswl [Ipu cenlnkax Ha dopMyab, HAXOAA-
ILKCCH BHYTPH AAWHOrO naparpadea, cre HoMep H HOMcep raa-
Bl QUYCKalOTCH. AHAJOTHYHOC 3aMedyaHnHe OTHOCHTCH H
K CChIIKAM H4 JNTEpaTypy.

ABTOpHI BHPAKAOT pH3HATEAbHOCTE B, JI. Bedy 32 niu-
Mare/qpHOe HPOUTEHHe HepBbix wetbipex raas v B. I1. Ma3y-
PHKY 3a HaYYHGE pPelaKTHPOBAHHE BCel KHHTIL.



. 1 _ ' ONEPALIMM U CUCTEMbI

ITayx coBepllacT ouepanHll, HADOMHHAIOUINC ONEpallHNn  TKaua, #
yena l'[(J('TP()[[KDI”{ CBONX BOCKOBBIX HYCCK NOCPaMadeT HEKOQOTOPLIX JH)-
Ach-apxurextopos. Ho W caMpil MJI0X0[ apXUTCKTOP OT  HaHIydlel
MYeall ¢ CaMOTo Ha%asa OTAWSaeTed TeM, 4uTO, MPeXIe YeM CTPONTb
AYCHKY H3 BOCKA, OH YKe [OCTPAHI €€ B ¢BocH roaose. B kenne nponec-
€a Tpyda moayHacTes De3yabTaT, KOTCPhI YiKe B 1Hauaje 3Tolo mpollec-
ca HMEICT B NPeACTABARIHNH YET0BEKA, T. €. IIRANRHO.

Yeaonek jie TOALKO HaMelseT (OopMy TOro, 4To A4lC HPHPOAON;
B TOM, UTU JA4HO RPUPOICH, O OCYILECTBAACT BMECTR © TeM H CROID Co-
3HATCALNYIO LEIL, KOTOPAR Kak 3aKkol onpeienser cnoce® H XapawTep
ero 1¢ACTBHS ¥ KOTOPOHA OH A0/UKCH MOJUHLSNTL OBON BOJM,

K. MAPKC»

Colep:kaHue 3Tofl I1asbl HOCHT BBOANLLIA Xapakrep M
UMEeeT LeJbK) IPHBECTH B HCKOTOPYH) CHCTEMY DS CJOHKHB-
IHXCSH OUATHH o llpEILCT'clBJIeIl]!ﬁ, Tax LI HHave CcBA3au-
ILIX € TAKHMH KapAHHAJLHDLIMH, WHPOKHMA i  [O3TOMY,
BHINMO, ACBOJLIIO DACILILIBYATLIMA LOIUATHAMH, KAK CHCTC-
Ma, ornepauus, ynpamaenue. [Ipn nandcalmg sTofl riasbl
B OTHOWEHHH CHCTEM HCOMILB3YIOTCH B OCHOBHOM NOHATRA
1 onpeicaeHus, BBeleHHele Axkoddom [5, 15]. HMcnoarsaona-
HbBl TAKMXC MUOCTOYHCACHHDBLIC KHIITI H CTaTbH 10 TeGpHH Cil-
CTEM, CICTEMHOOMY antaJgHiy n KI-lﬁﬂ.‘pHCTHKE, JacTb KOTOPBIX
pHBOINUTCA B COHCKE JAHTEPATYPhL.

1. ONEPALIMK

Jlio6ad AeaTenbloCTh UeAUBeK2 HAH KOAJEKTHBA Alodci
apeciaeyer onpeaeleHHble 1end *%, CaMmy JesTeNBHOCTD
KOJIJIEKTHBA JI0 IOCTHMKEHHID KAKOH-HHOVIb LCJAH T1a30BEM
ounepanueil. Taxum ofipasom, onepanus — 3to Jobas 1ene-
coofpa3sHan ACATCALHOCTh KosuexkThna. KoasexTus, vuacr-

“1 K. Muapwce, @, Jneease. Cou. T. 23, c. 189.

¥ «. /leATeNbHOCTL — 3T0 BHYTPeHNSAA (TCHXHYECKZR) W BHElIHAN
{pusnyeckan) axTHBHOCTL  YCJOBEKA,  PECYJAHPYCMas  CO3NaBaswmof
neaeior, — O6ias nenxoaornd. Yuebuuk. Ilox pea. A. B. Merponckoro.
M., ellpoceewennes, 1970, ¢, 140.
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RVIOWLHE B ONepaluni, pacnojaraeT pecypcavil, K KoTOPLIM
OTIHOCATCA OPYAMSL W NpeIMeThl TPYL2, ¢pelcTsa NPOH3B0/l-
crsa, 000pyiAoBaiye, BOOPYKEHHE, MATCPHAMIBL,  SHEPIHI,
TPAHCIIOPT, [I@HEKHBIC CpelcTBa H T. il K pecvpcam neof-
XOLHMO OTHECTH TAaKMe BpeM#, OTBEAEeHHOE Ha ONepauuo,
4 caMpx Jiodelt — yyacTHHKOD onepaunn. Ouesnmio, uTo
NOCKOILKY OlIEPALHA — 3TO JEATEIbIOCTE KOAJCKTHEA JH0-
Zeil, TO NS YNOPSAIOUCHHS HTOH ACATENBLIUOCTH W TPHIANHA
il LeaeconfpasHocTH HeohX UM HEKOTOPhIA Py KOROAALWNN
HCHTP, KOTOPLIA OyleM Ha3LRaTh OPrailoM PYKOROACTBA
HJH OPTanoM yipasleHHA onepaunei )

Temeps MOAKHO 1aTh CAeAVIONIEE Oonpefenchne onepa-
1IMH, XOTopoe BYVACT HCXOLNLM JA5 UeJoro PATa APVTHX
nouathi [4].

Onepayus — 3T0 YyUOPAIOYEHRAH COBOKYIHOCTb CBA3aN-
HBIX B3aMMHUBIMU OTHOILEeHHAMH 1eilcTBHi, Ranpanieniblx
na Aocturkenue uesd. [Ipu 3ToM pyKoBoAsIUEA uentp wau
OpraH yMApaeJCHUA OHepaliteil UMEeeT BO3MOMXKIOCTS pacno-
PAMATLCH B COOTBETCTHMH CO CBOHM 3aMBICAOM BCEMH BLI-
HeJeHIBIMH 113 OTCPANHIO THOACKMMM H  MaTepHAaJLHBIMH
pecypcaMi.

Jambices — 3To TpCICTaRICHHE DYKOROIAAWETO ICHTPA
0 X0Ie oUcpalltiy A0 e¢ Hauaga. 3aMuices lajee passopa-
YHBAGTCH B naan onepauty {(NOHATHE Naaia OVIeT Taloke
IaHo mosanec). Jannoe oupencaenne olepaldl OXBarTLIBa-
eT BCC 603 HCKJIIOUCHHT BHAM [eJeHanpaBIeilion nesTe. -
HOCTH JIOJCKHX KOJIACKTABOR.

IMo xapaxkTepy NPOTCKANNA MOMIO BRACAHTL JRE IDVI-
nol omepanpi: 1) TepmMupnanbuoie: 2) H€enpepbisiible, Tou-
Hee, KA aCnIapio-pas3siHBaluiMec Onepaltn.

Tepamunaavusie onepayuu 3aBcplIalOTCd  I10CTHKCHHCM
nocrandenioll leqan 3a Koneunwfl HiTepsanx mrpemenu T
NGCAE UYCTQ PECVPCHl MOTYY 6bITh HCNOAL3OBANLL B APVTHX
ounepanusx. K TepMHNAILHEIM OOCPaIlnsEM OTIOCHTCA CTPOH-
TSALCTEO COOPYXKENHA, 31aHH, HORLIX NPeTUPHATHH, OiLIT-
NO-KOICTPYKTOPCKHE Da3PAbOTKH HOBOH TeXHWKM, 34UVCK
B ccpuilioe MPON3BOACTRY HOBHIX M3ACAKE, MepOoNpHATHS 110
JHKBHIAUMY NOCAEACTBHH CTHXJiNbIX GeJcTBHH W T. 1L
Tepyunaapubie onepani MOCyT 0BpasOBBIBATh 110CACIOBA-
TEJALHOCTh, KOTJA 34BEPIICHHC NPEAbIAYUEA onepaluu co-
3M4eT MDPeANOCHIIKH IS OCYUIECTRJACHHS cileayvioned ¢ do-

1 TIGHATHA «DYKORQACTBO® N «YIPABICHHE> GYIYT PAIBHCHEHH H
Onpelerennt nosanee, Cellyac mprietes A080ApCTRUBATECA UX NITYHTHE-
HBIM NIOHAMAHHEM,



JAee CORepiieHiod B KAKOM-AHB0 ¢MBICTe I(egablo, THITHYIBIM
IPHMEPOM SIRJACTCH HOCHENOBATEJBHOCTs Onepauni 1o
OCBOEHHI0 KocMoca (0T PAKeTH K CIOYTHHKY 3Jem.am, OT
CUYTHHKA K anuaparaM JOCTHXeHHR JIVEB W 1aaHer
nrT.oR).

Kanreudapuo-pazeusaiowjiuecs OREPAYun - — 3T0  Macco-
BOE, cepuiifHOoe MPOK3BOJACTEC TOBAPOB M VEIVT, TOPTOB.IA,
polecchl 08YYEHHA B IIKOJaX H BY3ax M 0p. B sToM cay-
yde 1UeJH ONEpPaUHd TNepHOJAHYECKH TOBTOPAIOTCA Ha Kak-
Ablél TOM, Keaptad, Mecal, Henemo. [lpn sroM wmeau ot
mepuoIa K MEpPHOAY CTAHOBATCA BCe Bodee u fionee Comrep-
WEHIBIMI ¢ Kakkx-aubo Touek 3penud. [Tocaesmnee onpas-
ABIBAST TePMIlH KaNeHIAapHO-pa3BUBAOILNECS ONEpaliil.

Pazvaeercs, uto UMEKOTCH 1f cMelanHbie TMIIBL anepa-
UHA HOCHIME Kax TeDPMHHAJIbNBIN, TAK H KadeniapHo-pas-
BUBAWOUIIACA XapakTep.

C nonsTHeM ©ONEpalHH acCOlMHpYIOTCH IONSTAH O pyv-
KOBOJACTBC, VNPABIEHMH, opranasalny. YacrTs KoaJeKTHEBA,
VUACTBYIOTIEro B onepannH, odpasveT oprai pyKoBOIACTBA
HNH Oprag ynpapiacHua onepaunedl (mTadnl BOUCKOBHIX ua-
cTeil, 3apolOovIpaBAaelus, aunapaT MUHACTEPCTBA H mp.}.
Hpyrasa vacre KoajexrTitBa ¢ 0G0PVIOBAHMCM H BOOPYIKC-
HHeM fBJseTcs 178 OPT2Ha VIpasieiiin 0OBeKTOM yapas-
AeHnd. ¥YnpasaeHuHe onepaidedl sxaOuaeT B cchi Kax naa-
RMPOBAHHE ONEpaluil, TAK U oneparHsioe yiEpanjaeiie e,
T. €. YOpaBJaCHie B X0Xe ofNepalltily HAH B Mpoilecce 10CTH-
Henug nenn. OnepartrHsuoe vIpaBiene NpeINoaaraer Kojl-
TPOSL 32 XOJACM ONePalidl M AHKBHIALHI OTKJIOHeHH
OT 3arJallipaRaHIIOTO TEUENUS Olepaudd, PYKoBoICTREO W
YNPABACHHE —— MOHATHA BJH3KHE, B TPaHM MeWIV HHMH
npoBecTdH 6biBaeT  Tpyano. OAHAKe NPHALIHM TOHATHI
pyxosoactBa fosee obunft cmuica. Byaem cuutarte, uto py-
KOBOJACTBO BKJOUACT B €eOI KaK OPPAHUIAUHK) KOJJCKTHEA
H TeXITHKH B ONpeleJeHHYE CTPYKTYDY, TAK M VIIDABJEHHC
onepauxell B TOM CMLICJC, KAK 3T0 OBIJIO CKA3AHO BhiuE.
ITomuvo 310r0 GVIEM CUHTATE, YTO K DPVKOBOACTBY OTHOCHT-
cf GVHKINH BOCTHTAHUSN, OOVUEHWUS, MOPaJLHO-IPABOBHIE
dYHKIHE CTHMVIHPOBAUHA  JIEATEALHOCTH  PYKOBOAUMOTD
KOJAJAEKTHBA,

Takuw ofpasoM, vopasiesne oNepanHsaMH, TAK KaK OHO
Gymer TPakTOBaTLCA Iajee, OFPANRYMBAETCS TEXHRKO-3KO-
HOMHMYECKHMY (ByRKUHAMH AJA TPOH3BOICTREHHBIX ONepa-
UM B BOEHHO-TXNIYECKHMH A8 08cponpblx (404 lNocaei-
HX M 0COOEIHO 145 onmepaluil 1o paspaBoTKe H CO3IAAHHUIO
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BOOPVIKCIHS IKOIOMHUECKHE TIPOOICMEl TAKKE HMCIOT BaXK-
efitee, A MHOTAA H PELIaIclee 3iaueHie). '

Yrounnm uexotopble noxatun [8, 9] (cm. Takke [3.4,
3.38, 3.50]).

Heap — mMenacMLii peaynbTaT ACHTEAbIOCTH, AOCTHMKH-
MBI B TIpefenax HEROTOPOTO HHTCPBANA BPeMEeHH.

3adauq — meaacMbiii pe3vILTaT JeATebHOCTH, A0CTH-
SKUMEE 3a naMcuennubii (3ajaHHHA) HHTCPBAA  BpeMend
[to, #] ¥ xapakrepuaymuiics Ha00POM KOTHYECTREHHBIX
AaHUBIX HAH NApaMeTpos sTOro pesynbrarta.

Taxum oGpa3oM, Leab CTAHOBHTCA 3ajaued, ec/aH yka-
3ai (3amafd, IPHHAT} CPOK ee JOCTIDKEHHH H KONKPETH3H-
pOBANEl KOJHYECTBCHIIbE XAPAKTCPHCTHKH JKETAeMoTo pe-
3y AbTaTa.

TMpy HpHIATEX Olpeledeldsx eap BhICTYNaeT Kak 6o-
Jce ofUlan KATeTOPHS, HeM 3a,144&; CJaeJ0BaTeabHo, MOMHO
MIOMOKHTL, YTO WCJIb HOCTUCACTCH 8 Pe3yJabTaTe pellenns
pPANLA 23444 W B CBI3H € 3THM 3371a4H MOXKHO YIOPANOUHTb
MO OTHOLIGHHIO K LeJaM.

ByjleM cuurath, 4To ecaH ueau chopmyauposana (3a-
naya TOCTaBJeHa), TO 3TO 03HAMACT, UTO MOMKUIO HAYATh
dGopMHPOBANHE AJLTEDUATHBUMX cliocoBoB (NMaaHos) Jo-
CTIKEHHS LEAH (pellciua 3akauH) i 3aTeM TIPOBECTH olle-
pauyio no OJHOMY H3 AJNbTEPHATHRILIX TIAHOB.

[Ipodaema — »To Totelllnanbilas  1eias (3agaual, ad
KOTOpo# ellc HJAM He HalacHbl aJbTCpPHATHBHBIE CNOCOOLI
ee AOCTHIKCHNA, HJIH He NPCACTaBAACTCA BOIMOMHBLIM BLIIE-
JHTL Pecypenl Ha OHCK AJAbTePUAaTHB U NpOBeAeNHe nlepa-
NHY AN eC PELICHUS, UAH TO H APYTO€ BMECTE.

Quenuino, uro npobheM B Kakol-aubo cipepe aesTtesb-
HOCTH RCerAa foJdblite, ueM Momer GLITL NIOCTABJAEHD IicneH
H 3ajau.

PeayauTaTel ¥ cpox# ofepanuil HOCAT, K&K NPaBHJIO, Be-
poatiocTubid xapaxrep. Ilpu 3toM, no onpeaenensHio, one-
pauuy, ianpapicHIbie I1d  JIOCTHXEHHe I1ledell, HMeWT
GGABLIVIO CTeTCHDb HeOUPeLesNeHHOCTH (B CMLICNC CPOKOR #
Pe3ynLTaToB), ueM ONepailld, CAAIAHHLIC ¢ pellcHHeM 3a-
Aad. Oncpanup Goasmioro Macmitada Beerza MOTYT ObiTh
OpeacTasgCliy KAK MHOTOYPOBIIERasl HepapXHuuecKkas COBG-
KYNHOCTL MUOAECTRa ONepaunii MeHsilero macwrata. Co-
OTBETCTRCHHO UJElCHHIO ONepanuit #a HepapXHUecKylo co-
BOKYMHOCTb ONEpAUHH  MeHbUIErd MacluTada INPOHCXOAHT
Y WICHEHHe WelH (3anauy) omepauyy lia HepapXU4ecKyk co-
BOKYNHOCT, nojueaedl (noxzanau). Ynenenue npoussoint-
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e N0 ypoBUS 3a2Au, KOTophleé yao0HO NpHHSTL 32 3aeMeH-
TapHble, JJeMeHTADIbIE 3a1d4H YacTO XapaKTepH3VIOTCH
EIHHCTHEHHBIM YCTOMUMBRIM, 4 T[03TOMY IIOBTOPSIOILHMCH
Ge3aaLTePHATHBLBIM CLHOCOGOM pelleHusl.

{Ipoyedypa — ynopanoyeHHas COBOKYIHOCTL B3aHMO-
CBSI3aHHBIX ONpPEACTeHUBEIMH OTHOLICHHAMI TefCTBHHA, 1a-
NpABACHHELY Ha pellicHHEe 3a]avi.

Pabota — npouenvpa, pe3yapTaT KOTOPOH HOCHT Marte-
pHANBRNBIL XapaxkTep, CBA3AHHBIA ¢ IpeoOpazoranneM Be-
H1eCTB, 31ePruy, ¢ TPAHCIOPTHPOBKOH BELIECTB M T. 1L

Pabora {npouenypa) xapaKTepH3yeTCsi KOpTeKeM

xi=={ai, bi, Ty), (1.1.1)

rge i-—upgexkc paloThl (npoueaypul}; ai= (@i, @, ...) —
GEKTOD NAPAMETPOB, XaPaKTeDPH3VIOLUX pe3yasTar padoTsl;
bi=(bis, biz, ...) — BEKTOpP pecypcoB, HeOBXQMHMBIX A5
BbiTlcaHedus pa®oTh U AOCTHMCHHA pesvabrarta; I;— Bpe-
M#A, OTIYLIEHIIOe Ha BLINOAHENH: paboTHl (ero, BOpOYeM,
MOMKIO OTHECTH Kak K BEeKTOPY IlapaMeTpoE, Tak H K BEK-
TOPY pecypcor).

Tenepn MOMKHO HECKOABKO YTOUHHTL LAHHOE BRHILE OTpe-
JLCJCHUE ONepaliuy,

Onepalna — 370 yHOPAAOYEIHAS COBOKYIHOCTL CBA3aH-
HBIX OUPeICAeHHLIMH OTHOWeHsaMy paboT | Npoueayp, Ha-
NpasieHibX Ha JocTHiKeHue uenw. [lo Mepe csepulchHs
KaKoH-u00 onepainy JOCTHXKEHI COOTBETCTBYIONIEH 1eAH
MomeT OulTb mocraBaeda HOBas, 0oJee COBEPLUIEHIIAs
uedb,

HasoseMm Hanpasienuem pazéutus nocacioBaTebHOCTh
nce Oosee CcoBepHIEHHBIX B KAKOM-Ja1n00 CMLIcTe Leteil.
Kax 3agaun MoxHO ynopsiaouuth TO OTHOWEHHIO K LeJH,
TEK H LCJIH MOKHO YIOPAZQUHTE N0 QTIOUEHHIO K HATpaB-
JRIHIO DA3IBUTHA.

B [5] nmeieHo Takme NOHATHE HAeaNa KAK HEKOTOPOTO
KOHCUHOIO pe3yibTdTd HANDABJEHHS pPA3BUTHSH, AOCTHIHKH-
MOI0 JIWL acaMnrorhieckn. Maean mMoxerT H3MeHATLCH BO
BDEMEHH,

Kax yxXe ynomunamioch, onepausu 0oabllioro Maciutaa
ncergda peasnnsyioTcs Kak psg vacTHex onepaniit. Hampu-
sep, 6oesble onepaunH, TPOBOANMEIE TAKHM 0O0DLEAHHEHHEM
KaK $poHT. 0o0pa3yloTes B BIAE COBOKYIHOCTH apMeflcKux
onepauni. B ¢Boio ouepeap, oiepaniy, NPOBGIHMLIEC aDMUSA-
MU, SBJIAIOTCA COBOKYIHOCTHMII ONepdalinfl AUBH3HH M T. 1.
To xe npOUCXOAUT U B I1aPOAHOM X03sficTBE, B OTLEIbHBIX
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oTpacasnX, 00pa30BAHHLIX N3 1VIABKOB H npeu,-lnpuﬂmﬁ 3|
peadHIyIOLIHX ONEPaLnn [0 JOCTHHKEHMO ueleH, B obaacTa
IPOMBIULICHHOTO MPOU3BOLCTRA. Cyra no HCTOPEH Benn-
kot OreuecTBelHON BoHEL, odbeldneins, 110J10DHbIe bpoi-
TV, apMHH, SIBIAAIOTCH MOBOJBHO }-'CTOi'{lif!BbH\-lH CTPYKTYPHbI-
My ofpasopannamu. Eule 60ee yCTOHUUBLIMA  ABIAIOTCA
CTPYRTYPHBIE 00pasoBalia B HAPUJIHOM XO3AHCTBE: OTpac:
S, THABKE, IPEANPHATHE.

HazopeM 9TH CTPYKTYpPlbe 00PaseBAHHA OPraHH3aluoH-
HBIMH CHCTEMAMU HAH opranuzauuaMu. Baxo nogyepk-
HYTb TOT OYEBHAHLIM (PakT, UTO B PasHoe BPeMsT TaKoTo
poda CHCTEMBl MOTYT COBEPIIATL PA3HBIE ONEPAINM H COOT-
BECTBEHHO MMETL pasJuulibie e WiIN 321aYH.

HMTak, M DpHULIA K DPCACTABACHHIO O CHCTEME, ClO-
coGHON MOCTHrATH TedH W pelaTh 3ajavyd, KOTOpbleé HJAH
OHa cava cefe CTamHT, WAH KOTODbie CTABATCA ef H3BHE,

Paccyorpuy Gosee moapofuo MOHSTHE CHCTEMBI,

2. CHCTEMBI

CHcTeMa (B IIMPOKOM CMBHIC]E C70Ba) — OXHO H3 pac-
NPOCTPAHEHHKX M HCXOLHBIX TIOHATHH, TOUTH He HYHKIAMW-
muxcsd B onpegedeHud. TeM He MeHee B JaJdbHeifiuiem Oy-
JeM WCUOJAL30BATL 1Ba INPCACTABJIGHHA HJIH ONpeleieHus
cuctemu [3, 5, 8, 12, 14, 15]:

— cucTema — LUeJOCTHOE B3aHMOCBS3AHICE MIOMECTBO
00BexTOB, TPEAMETOR (BO3MOMHO OAHOPOANBIX);

— cucrema —NoOpsAAOK  (maatl,  kJAaccudHraumsa), mno
KOTOPOMY pacfanaraercs Tpymna nousitufi aas ofpasona-
IS €AHAOTO CTPOHIOTO 11eJ0T0.

B nepsov cnyuae roBopAT «conHeulias cHcreMay (07HO-
poiubie OBLEKTHI). ©OKeNe3HOINOPOKHAA  (MAM  Jpyrad
Tpancnoprraa} cuctema», «cucrema INBO crpanm» u ap.
Bo Bropom caydae uMeercs B BRAY DE3yabTaT CHCTCMAaTH-
38LHH, B UePBYK o3cpelb, B HayKax, Halpnvep foranike,
vMerunnyue, ¢uaocodrn, navke poobmle. Ioopar o duio-
COQCKIX cHCTEMAX, CHCTEMAX AKCHOM H T. TM.

O1Hako B TAaKHX BBHIDANKEHHAX KAK <CHCTEMA BHICIHErO
66pasoBaAHUA», €CONMUANLHO-SKOHOMHUECKAS CHCTCMA®, <CH-
CTeva TOCYAAPCTBEHHATO VIIPAaBIEHHS», <«NApJaMEHTCKAf
cuctevay ofa 3TH NpeACTABAEHUA O CHCTeMe Kak OBl cJau-
sawTed, Toynee, oM ofa npasomepHu. lostomy ofa mo-
HATHA MOXHC 00BEJMHHTL B ORHO.




Cucrema - - 1ICJTOCTIOC MIONKCECTBO OBLCKTOB  (31cMell-
TOB), CBAZANHLIX MeAIy cOGOH B3aUMILIMI OTHOWCHUAMH.
LenocriocTy 0311au4CT, UTO CHCT@MA OTHOCHTEALHO OKPY-
¥awllell cpelbl BHCTVNAET ¥ COOTBETCTREHHO BOCIPUHH-
MaeTesl XKaK [HeuTo elHHoe. BHAMMO, CHCTeMBI MOTVT HMEThb
Pa3IHYHVI0 CTEMENb 1eJOCTIOCTH, KOTOPOH COOTRETCTBYET
pas3aMyHas cTemeHh B3aUMOCBAIH MeWIV ee 3JeMeHTaMH.
3Ta B3aMMOCBA3b OMHCHIBAETCH OTHOHICHHSIMM MEXIY 3uae-
MeHTavMH cHCTeMBl. [TOCKOJBKY OTHOIIEHHE HBJIAETCH MaTe-
MaTHYeCKOM KaTeropuefl, OTKPHIBAETCA BO3MOMHOCTL IIpH-
HATb ONpedeeHHI0 CHCTeMBl BoJee CTPOTyIO GopMy.

[TpexBapuTeJbHO TPHBEIEM HEXOTOPHE 06IleH3BECTHLIE
ceefledHd o6 oTHoweHuAX. Kak u€3mecT™lo, oTHOWEHHS OG-
BAIOT OAHOMCCTHLIMH (VHAPHBIMH), ABVXMeCTHEHMH (GHHAp-
HBIMH), TPEXMECTHBIMH (TepHApIBIVH) H A-MECTHHIMH (n-
apaniMu) [6]. YHapHBE OTHOWEHHS HA3LBAKOTCA TAKKE
ceoyicTBaMu, CBORCTBO OTOXISCTRAAETCA € MOAMHONKECTBOM
JEMEHTOR, KOTOPLIE 3THM cBoiicTBoM ofaanator. [Moatomy
Hal CBCHCTBAMH MOMKIIQ COBEPIUNATL Te MKE ONMepallMH, uTo
H nan Muoxecrsavd. Tak, uHanpuMmep, B MHONKECTHE Rcex
MOJMOMKHTEIbNEIX TACEN CBOHCTBO «OLITL YETHLIM» OTONKIC-
CTRISCTCA ¢ MOIMHOMKCCTBOM 2, 4, 6, ...

2.1, buHapHble OTHOWeEHHUA

Bnuapunim otHowenwem K wa muoxectse M nasoisacr-
cfl TIOAMHOXKECTRO R BCCX VIOPSAOUENHBIX TAp, NPIHaATe-
Kauwee MXM™®, Ecmi x&M n y=M w naunas ynopazo-
yennas napa (X, y) HaxoauTca B omnollenrw R, To 3r0 3a-
nuceiBacTCs B BHAe xRy, Tak Kak ¢ Apyro# croponst R
€CTh MHOMCCTBO YIOPAIOUEHHEIX TIAD, TO

XRy&e=>(x, NW=RCMXM, x, yeM. (1.2.1)
3amuce A&=>F5 osnauaer ,A paBuossauxo B¢,

brraproe oTioenne MOMCT XapakTepH3onaTb CBA3N
TAKXKe MeXAv JemclTaMu (ofbeKTaMH) ABVX MIIOXKECTR
A u B ¢ anementamu a=A w b=B, Toraa

aRb&=>(a, HER CTAXB, (1.2.9)
ac=A, be=B.
Tagoe oTHOUIENHE HIOMAA HAZLIBAIOT COOTBETCTIHEM,
*) 3aeck ¥ nanee MX M o3nauaeT ACKAPTOBC NPOH3RCICHAE MHOXKe-

ctea M Ha cefd, T. e MHOKECT30 YnOopsiioueHwwx map (%, g), rae x
H § HEe3ABHCHMO TIPHHMMAOT BCE 3NAYeHHA Hx MuoxecTsa M.
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BuuapHoe oThoLIelMe MOMKET 3aJ4BAThCH PATHUHBIMA
crnocaBamu: tabauuamu {MarpullaMi), CTPENOYHLIMH JdHa-
rpaMvamit (OpHeRTHPOBAHHEMK rpagamu G(R, M)), ceue-
HEAMH.

TloxaskeM HCHOJB30BAREE 3THX MPEICTAaBAeHHHA Ha Ipd-
Mepax.

Tlpamep 1. TIycTh Hex0OTOPas ONepPaUXs FABASRTCH COBOKYIHOCTSHIO
8 saeventapuwix pabor x;¢ {i=1, 2, .., 8). [lycte otaowenxe R Ha
MHOMeCTBe x= {¥i, Xz, ..., X3} NpeicTabiser cofoii OTHOWeHHe TOCIE-
N0BATENBHOCTH HJIH OUEPENHOCTH BLIMOAHeHRA pafoT (OTHOUIeHHe «paHb-
we — no3xke»). Onepalln  HAuWHAETCA ¢ BHNOAHeRUs paboTel X,
% 3aKaMUMBaETCH BuNDAHenveM palorTd xe. Kakias napa (xy, x;) o3xa-
qaert, 4ITO HEOﬁXO..IH.\EbIM ycaoBieM Hauda.aa paﬁo’ru X; ABNAGTCH 33aBeD-

nienue paforhl X
Cosoxynaocts nap (x;. x;), {X;. %), ..., (xi.”, X;) 03Hauaet, uTO

paloTa Xj MOXKeT HAYATECH TOMLKO focae Toro, Kak GYAyT BEOJIHEHBL
paGoTEl X; . X; . ... x,.”_. Mycts a5 14RHOTO MpHMeEpa MOAMHOKECTBO

R x X x nrMeer BHA:
R={(x1, x2), (¥, X3, {X1, £5), (X2, X1}, {¥5, X5)e (X5, KXo}, (Xa, %)

(.’Cq, .'(1), (JC;,, XY, (x;;. XQ}, {x;, .‘Cs)}. (123)

MuoxecTso £ NI0SHOCTBE) RADAKTEPHIYCT ONEPALUHIO C TOUKH 3PEHAA
NOCAEAOBATCALAOCTH BEINOMHENHA

nGpagyounx ce pator, — -
Mpexcranum  Teneps  orno- | {
i Ayl Xg| X3 | Kyl Xs | Xs (X7 Ag
menwe R B e marpuus. [lo G TS B i ik
CTPOKAM I croAbuam pacnoso-  ilx, (010 | 01000, 010
HHM MIIOKCCTHO X == {X(, ..., Xz}, ; +
Byfem cautats, uto padorul, pac- x(71010]0)0.010:0
nofoXKeHuLie w0 creaduam, co- | i a
CTABAAIOT nepauniii  smement ma- (| %4 T | q 0191919
DH, a To  eTpOKaM -—BTopoil. x4l 011 1 proj016,a)0
[poctasus  canuwun v waersw, P20 70 T :
HAXOAAILHECH WA  repecedenii xgl 101 giojo0|0i0
nap (x:; ¥;), 06padylolmxX OTHO- v _b ololo
WweHHe R, W 2an00AHUE  HyaaMu Xg giopt. 1.
0CTaNbULIE KJACTKY, TONYUHM Ma. ) el g
TPHYHOE RPEACTARACHIEE OTHOIIE- 11 0y010 | ! | 01019
ansg (puc. 1.1). Xsl ololn 1 0 ‘ i1t
Tpeacrasaenie  oThomenwns ‘ :

B BHAE CTPelOUnoil AHArpaMmbl

WAM  OPHCHTHPOBAUHOTG  Tpada  p,.. 14

modysnmM, ecan  pabotam  npu- Co

BeCTH R COOTBCTCTBME Bepuin-

fiul rpada, & OTHOWENHAM Mexay paboTaMmn EYTH (CTPeakH), Tak 4To-
Oul ayrn GulJM  HATIpARIENL  OT DPeAliecTRyomiux paber x nocie-
TYIOILHM.

Ha pue. 1.2 npuneien opHonTHPOBaHHBIL rpad Iad JJapnoro apH-
Mepa, J7a aQHarpaMma CCThb He UTQ HHOe, KaK ceTeBo# rpadyHK KOMILICK-
cd pabor, o npolieMax NOCTPOSHHA M HCTOAL3OBAHMA KoTopora Gyndew
CKA3aHO NO3Ke.
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Cevenuem R (x;}) OuuapHoro OTHOILEHRMA (0 3/eMenTy
cToAbla XX HASHIBAETCH  MHOMKECTBO BCEX JIeMEHTOB
X=X B CTPOKAX Taxux, u4T0 XRx{aeBoe cededue) uam
XRx; (mpaBoe ceueune) [6]. Ouesuauo, uTO MdoxecTBO BCEX
ceueHHi no Bcem X;&X OyjleT TPeTbHM MpeACTABICKHEM
Gunapioro otHowenus (puc. 1.3 pan x;Rx).

Puc, 1.2,

Mpumep 2. Tlycte A={a1, G 43} — MHOXecTBO rAaBHBIX Ynpasne-
Huit nekotopoit otpacau 8 B={b: by, b3, b, bs} — MHOMecTB0 npei-
upHATHH oTpacad. IlycTe @ — ovpaciaeBofi rjaB¥, B KOTODHE BXOAST
npearpuntan b, U by a; — r2BK, 0ObeTHHAWILHA NPeNIpPHATES by, bs

Ag X Xy —— X

[ Xf X2 A3 X(‘ . & 7
{x2x3x5) [%g) [x;x,] (s3] [xe) [xs] [ta] | cevewur Ry
Puc. 1.3,

W a3 — N1dasHoe HaydHO-TCXHWYECKOEe YIYpaBlerne, Onpeleqsiollec TexXHii-
YECKYI0 TIOSHTHKY oTpacad. Torda noamuomectso R muomectsa AXB,
OlpEIeIIEMOe KAK

R={{an, b1}, {an &), (a1, ba), (as, B}, (12, Bs)s {25, Bi).
{as, ba), ... (a5, Bs)Ys (1.2.4

Gy;e'r OTHAMEHHEM AOMHH]!POB&I[HSI- 3JeMEHTOD MHOXecTE A 1asg afneMen-
TaMH MROXCCTBA B MW 0THOBICHWEM NORYMHENOCTH 3feMeHTon B sie-
MeHTaM MumrecTsa A.

[Ipe MaTpHuiOM NpeAcTaBACTIHE OHIAPDHLIX OTHOWeni
3AeMENTHl  MuoKecTBa A pasMellalores U9 ¢roadunanm,
a2 JeMeNTH MHoXKecTBa B — no crpokam. Hamudme orno-
IeHRA MEXKIY NapaMu 3JeMEHTOB O0TMEvaeTcs Ha nepece-
YeHHH CTPOK H cTOADUOB, HalpHMep, eAnHuiled, a OTCYTCT-
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aye OTHOLIEHHH MCXKILY 3A€MeHTaMH — nyneM. [1as npuse-
NeHHOTO TpHMepa MaTpHYHOE LPEJCTaB/EHHE GHHAPHOTO
oTHOWEHEA ToKasalio Ha puc. L4 ) ]

[Mpu cTpenoynoyM LpelcTaBaedHH GHEAPHLIX OTHOWEHHA
sgeMeinTH MHoKecTB A ¥ B n300pamdTea Toukavu (Bep-
wAHAMH ophelTHposabuore rpada). CTPeaky, HaNpaBJIeH-
ubic 0T @ K b, rae a=A, b=5, xapakTepusyior oTHOICHHE

I_ @, Q2| 4z

!

ol P

| -

SRS
-

=
=
Q‘Q}
- o~
-, o~

Puc. 1.4, Puc. 1.5,

(ccotseTetsre [6]) mexny saementamu. CTpeakaMmH co-
eRMUAIOTCH BCe Te H TOABKO Te @ H b, 1 KoTopuix (&,
by=R. aevenTH nap asA n b=8, Kotopbie e yiloBJae-
TBOPAKT OTHOWIeHHIO K, 1. ¢. (@, b)E R, apasores e-
CPABHHMBIMH W CTPEJKAMH He coejlHHsoTesa. To e OTHO-
CHTCA K 3jaeMenTaMm (X;, X;) OILHOTO MHOMKECTBA X, KOoraa
(x;, x;)6& R {puc. 1.5},

Ceuvennem R{a;) OHIADHOrO OTHOLIEHHS 1O 3AEMEHTY
@, =4 naswsaetcd MuoMKCCTBO peex b=B takux, uro a:Rb.
OueBHIHO, uTO MIIOKECTBO BCEX CeueHnil no BceM a4/
Gyaner, Kak ¥ B MPeRBIAYIIEM CJyuade, TPETLHM lipeacTaBJe-
HueM BunapHdoro otuowenus (puc. 1.6 Axa npumepa 2},

YacTroM cayuaem Guiapitoro oTHolenus R apasercs
(ryilKLHOHANBHOE OTHOWICKHHC Wau ¢yHkuus F. Ecau R —
pyukuus, To B ee ceueHny R(a) CyLICCTBYET €QHHCTRENNBINA
sfement b=l takofl, uto aRkb. 3ToT ’neMeHT HasnBaercH
3uavenHem (hyHKUHH B Touxe g M obo3uauaerca F(a):

b/ Fla)™. (1.2.5)

Muoxecrso a4 takux, uto cywecrsyer F{a) (T. e
R(a) ne nycro) smaserca o6aacTbio onpenesenus (yHx-

A Janee 03anauacT «paBlO NG CLPCAGACIHIO>,
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uid, Ecnow dynkius onpexencnsa ua scev Mnosxkectse 4, 1o
ee HHOT/Aa B 3TOM Clydae Ha3uBalT oToOpameHHeM 1T o00-

3HAYAKOT
R:A— B. {1.2.6)

| MucxeeTso Beex uap (g, b), a8 XoTopelX clipageas-
B0 b=~F(a) HasbpawT rpaduxom fp\nmmu [7]. MMocaex-
ee, DUEBHANO, ARAAETCA OGOBUICHHEM CPAQHKA MHCJIOBON

o] (o [ O>‘C
™
7

Pue. 1.6,

fs

¢yuknud. Tpy MarpuuioM (X

UPEACTABACHHN  (DYHKIHM : )

B KamioMm cToille MaTpH- d X7

UEL 01HA KOMIOHEHTa Oy- @

JeT  eAMHMUEH, a4 0CTalb-

Bble — Hyasimy. Ecau dynk-  Puc 1.7,

IHST B3aUMHO OJHO3HAUHA,

TO H B CTPOKaX OyAerT oRHa CAMHMIA, 3 OCTAJAbHLIC HYJH.
Hns oxnoro muomectsa M otuoileBne R Ha 3tToM Mio-

#ecrse Gyder Qqyukuued F, ecam aag pedworo xe=M cy-

UecTByeT edHHCTBenUBll 3neMenT y=M, 1iaa KoToporo

cnpaBegnnBo ¥Ry [7]. B srom cayuae y sipaseres anate-

HHeM QYHKLUHH Ha 3JACMeHTe X, Uto 06031lauaetcd kak

y=F(x). {(1.2.7)

[Tpu npeacrasnensn GyukiUE B BHAE CTPEACUIDH AHA-
rpaMMEl H3 3JEMeHTa X IPH OJHOM MuoKeceree M 1 13
3neMenta @ 1pu Asyx muoxectnax A u B Oyner eeeria
BBIXOJHTL OANa CTpenka, Bo BTOpBIE JICMCHTHL Napbkl MG~
¥KeT BXOAHTL HOCKOJRKO crpesok. OrTdoulchue, npeictas-
JeHHOC Ha cTpesodnofl awarpamme puc. 1.2, He dwnadercs
GyBEKUHONAALILIM, TAK KaK H3 BEPIIHH Xi, X3, X; BRIXOJHT
Boaec ueM N0 odHol crtpeaxe. IlpuMep amarpammbl, npet
cTasasiollen  dyHILHONAaALHOE OTHOWeHWe, [0Kazall Ha
puc. 1.7,
€ " Buitapioe  OTHOIICHHE MOMXeET OBITh ORPEAC/ICHO HA JBYX
MHOMECTBAX, 3JEMEHTbl KOTOPHIX CaMH SABAAIOTCH MHOMe-
cteami. [lycTh umeeTcst ceMeficTBo MHOMeCTB Ay, Ao, ..., A,
B ¢ sneMenTtamu a'& A, ..., a"&A,, b= B. Toraa GunapubimM
oTHoweHHeM R Ha cemeficte Beex MHoxecTB Oyjger MHo-
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P2 ALY

sKecTBO BCeX  yiopagodenHmix nap (o0, a2, ..., a®), HER,
HAXOAAULMXCH B oTHOenww R, T. e.

@, ..., aM(Rbe=((a®, ..., e, HER. (1.2.8)

[TepsBIM  3JCMCHTOM Takofl NAPLl ABANETCH KOPTeNk
(BexTOp}

(@, ..., @A XA X Ap.

Ecau oTHolleHWe R TakoBG, YTO  AJd  BCAKOTG  KOPTEKA

(a®, ..., a®eAIXAzX .. XA, cyllecTsyer eluMIiCTBel-

HLE dacMenst beB, ana kotoporo cnpaseinnso (al, ...
, Y Rb, To Takoe OTHOUIEHHE LA3HBaeTCH QYHKIHCH

b==F (@, ..., an). {1.2.9)

YactHuy cavuaem (9) srasiores uucacnsble GYyHKIHH MHO-
THX MepeMenlibx,

2.2. CneumKanbHole CEORCTBE BHHAPHLIX OTHOLLEHMA

Cnenyn pafore [7], paccMOTpPHM CBOHCTBA OTLOMICHHE,
NO3BO,IANIIHE BHIACAHTL THIL OTHOWIENU, IWHPOKD HCHIOAb-
3VeMBIX TIPH aHaJd{3e CHCTeM H B NPOUCAYPAX TPHHATHS
pewennil. a8 3TOro sBeleM HOHSTHS OTHOMIEIHS PABEHCT-
sa E u obparnore othowenids R~ uyepes Koropele ompe-
AeniM B crodicTE, ZOCTATOWIBIX AA5 KAACCHMHKAIHN WHTC-
PecyIOILMX 114C OTHOILeHHE.

Oriomenne £ 7a3LiBaeTcs  OTHOIMEHUEM PABEHCTSA
(IHaroHanLHBEIM  OTHOLIEHMEM), e€Cau cooTHomeHHe xEy
@3HAYACT, 9TO X H § — OAWH M TOT e ODBLCKT (3aeMeHT)
MioKecTRa M.

Cpoiictio 1. Oruowenne R apaserca pediexcusrom,
ecotn ESR, 1. e. ecad 01D BHINOJHCIO MEHAY O0LEKTOM M
um camum: xRx. Hanpumep: «x nMeer ofimufl npusiak c y»,
X MOXOMK Ha iy» H T. T, {QUEBHAHO, YTO SJEMEHT X 1OXOK
Ha camore cefs).

Ha rpade G(R, M) pedaekCHBHOTO OTHOWEHMST KaXaad
sepmuna xe=M uMeer nerao.

CeoficTro 2. Orrowenve R ABNACTCA QHMUpe P AeK UL
Hbsg, ecmt RN E=={J, T.e. ecH W3 COOTHOLUIeHHs xRy cJe-
AyeT, uTo X=~y (OTHOWIEHHe R MOMXET BBLUIOJHATHCH JHIIbL
A Hecosnanawpx o6bekroB). Hanpuvep: «x crapie g»,
«OTiepalldsi ¥ He MOXKET 11a4aTbed, MOKA He 3aKOHYHUTCA
onepaiust x» u T. 0. (OYEBHIHO, UTO X HE MO¥KeT OHITL CTAp-
we caMoro cebs).
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Otnomenne R-1 nasmiBaercs obparnoin ornowennwo R
ia MuoKectee M, ecau Aaa mobmx x, y n3 M coorHomennc
xR~y paBitocuapHO COOTHOMEHEIO yRx.

Ha rpade G (R, M) nepexox ot ordowenus R k obpar-
HGMY COOTBETCTBYET H3MEHEHHIO HanpaBiaCHuA AyT Ha 06-
paTHLIE.

Croficteo 3. OrHomeHne R ABaseTCH CUMMETDUHBLM,
ecIi R==R~!, 1. e. u3 BBNOAHeHHs cooTnoieins xRy cne-
AYCT, UTO BHINOANAeTcH CoOTHoWenue yRx, Hanpuwep: «x
MIOXOX Ha y», «<ONepPailnd X HEeCCBMECTHa C ouepauuei y»
HT. L

Ha rpade cuMMeTpHunoro oTHOUIEHHA Kaxoi jyre
(X, y) COOTBETCTBYET ODHEIlTHPORAHHAN el HaRCTPewy ayTa.
Ilapy BCTpeuHo OpHEHTHPOBAHHHIX AVT MOYKHO 3aMEHHTh
pcGpoM, TOrja CAMMETPHUHOE OTHOMICHHE MOMHO OIHCH-
BATL HEOPHENTHPOBAHNLIM TpadoM.

CBoificrio4. Oreomende R ABSETCS QCUMMEMPUYHBLM,
ecan RNR™'=@, T. e. u3 AByX cooTHowenndi xRy, yRx
10 MeHblleil Mepe OJHO He BHInoaHedo, Hanpamep: «x nog-
UHHAETCS U», €ONEPAHs X BHIIOJHEHA paHpllle onepanuu y»
H T N

CeoiicTBO 8. OTHOWwcHHE R SABJAETCH QHMUCUMMENL-
puunstr, ecan ROR1=E, 1. e. oba coorHomenns xRy u

yRXx BHINOAHAOYICA ONOBPEMENHo TOJbKO TOrAa, Koraa
x=y. Hanpumep: «omepaumus x gmjsiercs 4acrbio onepa-
LMH 4.

CeoiicTBOo 6. Ornomenne R ARIACTCA M PAHIUMUBHM,
ecad gad mobul¥ 3JeMedTOB X, Y, 2 H3 M M3 cOOTHOUWIEHHH
xRy, yRz cnepyet cootHouenue xR2.

Hyra rpada G(R, M), cooTBeTCcTEYyIONAasA COOTHOLEHHIO
xRz, HA3LIBAeTCA JAYTOH M PARIUMUEH020 3AMBLKAHUSL COOT-

uowmennit xRy, yRz. Ypaacuue u3 R Bcex gayr R TpausuTHB-
HOrO 3aMpIKaHHd NPHBOAHT K OTHOweHwio R\ K, KOTopge Ha-

apiBaeTest pedyiyuel; otrowerns R, Tpap G (R\R, M), coor-
BeTCTRYIOUIHI pepykuun R, HaskiRawT Oasucksism rpadom
oTHouleHuR R wa M.

Hanpumep: «y siBigerca YacTBI0 X H Z ABASAETCH YACTHIO
y» (2 ABIAeTCA YACTBIO X); <«ONEpauys X TeXHO/IOIHYECKH
IpeRIIeCTBYCT onepallld ¥, a Y HPCJJ,I.UECTBYET OoLCPpalHH 2Z»
{onepauns x mpexwectTByer M OMepauHH Z) H T. .

Yepea cofictea 1—6 MOXHO OnpejleHTh OCHOBHbLIE THIEI
OTHOLUEHNH, KoTophle mepeunciens B Taba. 1.1 [7] (3nechb
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3Hak «+» 031a4acT, 4To TaHZ0e CBOHCTBO BXOJNT B ORpe-
nejciie YKajalnoroe cjiesa TRIA 0TUOWEHIA), 3HAKOM (+)
oTMeuebl CBOKCTEA, BBITEKAaloUHEe H3 OCTaJDIIBIX.

Tatanuwa 1.!
CpaicTia
T ongoienun pediek: | BETHPEd- | CMM- | gooaep | AWTHCNN- TPIHIN-
CHa- JICKCHE - [MerDd - PHHOCTE MLETDU - THH-
HOCTL RUCTL RACTH MU T HOUTL
IKBIUBAICHTHOCTE + + 4
TodepaniuocTs 3 +
Crpornit nopsa;.ok + (+) {+) +
Knasnnopaox + +
Hectporu# nopasex | -+ + +-

Jlas npuMepa oCTAHOBAMCH KPATKO 11a UIMPOKO HCNOJb-
3yeMbIX OTHOUIBHUAX 3KBHBAJCHTHOCTH U CTPOTOTO NOpAIKa.
OTHOmeHHE 3KBHBAJEHTHOCTH, WMEICIlee UHTEPNPETAUNH:
«IIEMEHTL X ¥ § OAHHAKOBBI», «3JeMeHThl X M Y B3auMo03a-
MeHHUMbl» ¥ T. ., onpeleaserca {raba. 1} TpeMs CBOHCT-
BaMHK:

a} xaxabil 00bEKT 3KBHBaJelTed caMmomy cede (ped-
JEKCHBHOCTh);

8) ecnH o6heKT X JKBHBAJEHTEH 00BEKTY 4, TO H 0OBeKT
¥ 3IKBHBaJCHTER OOBEKTY X (CUMMETPHUYHOCTL),

B) ccaH 0OLEKT X 3KBHBANEHTEH ODLEKTY ¥ W 0OLCKT ¥
3KBRABAMCHTCH OOBCKTY 2, TO OOLCKT X 3KBHBAJCHTER 00D-
EKTY Z {TPalI3UTHBHOCTL).

CyuiecTByeT u apyroe, foace yiodioe 148 NpPHIOHKEHIT
oupefenende: oTiomenne R na muoxecrse M nasmpacrtcn
OTHOUICHIIEM JIKBUBUAAEHTHOCTH, ©CIH CYNICCTBYET pazbne-
Hye mMuodkecTna M Ha CHCTEMY HENYCTHIX TNOAMNOMNECTS
{Mi, M, ..., M;} (knmaccoB), Takux uTo

M=UM,', MOM;=¢ nopu j£i,

It covrnomenie xRy BRUIOTINSTCA JAHUIL B TeX ¢ayvany, Ko-
TAC 3TCMENThl X U ¥ NPUHAZNEKAT OAHOMY obOleMy KJ1accy
pasbueunn. M3 atoro onpelenends, B 4aCTHOCTH, BRAKO, 10
OTHOWIEUHE 3KBUBAJEHTHOCTH HBJIAETCA OCHOBOMN Tpoueayp
2w 19




auanuaa cucTeM (pasGHeHHs LCAOTO HAa 4acTH, daenTHh#H-
Kauuy obbexTor ¥ T. ji.). TIpiMcpw HCnoakR30R2HHE OTHO-
Ietikst 3KBHBAJEHTHOCTH: MHOMECTRO omepanuil paszfisaer-
CA Ha KAACCH 3aBEPUIGHHBIX il HE 34BEPILEHHBIX K onpene-
JAGHHOMY CPOKY; MHOXKECTBO HCNOJHUTE eH pazbupaeTcd 1o
fpuragas, UeXaM ¥ T. 1., MHOXKECTBO pelleruft pasfupaer-
€A Ha NOAMHOMXeCTRA JONYCTHMBIX M HEIONVCTHMBIX pelne-
HHH W T. T

OrrHowernue R crTpororo nopaaka (ofulyHo ofo3HayaeTcs
3HAKOM >R-). HMEIOUlee HHTePnPeTAUMH: <«3JEMeHT X TNpel-

NOYTHTENbHEE y», «X Goablle Y», «X MPeAlUlecTBYeT Y»,
«x BXJIOuaeT B Celd y» W T. n., onpeienserca (cM. Taba.
11} ¢croficTBAMH:

a) HH A1 Kakoro x&=M He BhINOMMAETCH X=X {anTH-
pehIeKCHBHOCTD);

6) ecaH Xy U Y2, TO X2 (TPAUBHTHBHOCTD):

B} €CJM BHUIGJIHEHO X~ §, TO HEBO3IMOMKHO Yo x {achm-
MeTPpHRUHOCTB). ’

OTHOWeEHHIO CTPOrOTO MOPANKA COOTBETCTBYET OPHEHTH-
posannbih rpad 6e3 HEKAOB 1 netent. [IpuMepn oTHOWeHH
CTPOTOTO NOPAAKA: «BAPHANT TAaNa X HpellouTHTeNbliee
BAPHAHTA Yy, €CTN RCE MOKAZATENH TJAaHa X Jvullle mMokajza-
TEJACH mAaHa y»; «KOMaHAWp 0aTaALona TOAUHNACTCR KO-
MARANDY TMOAKA, XOMAHAND TOJIKA -— KOMAUTHDY JIUBHIHE®:
CCTPOHTRALCTRO (PYHIAMCHTA TEXHOJOTHYECKH NpelilecTBYeT
CTPOMTEABCTBY CTEH, CTPOUTCALETBO CTeH — CTPOUTEILCTBY
KPBIUHI® 1 T. 1L

AT OTHOWEHHS OMHCLIBAIOTCS COOTBETCTRENIIO rpadhaMiu:
neproe —rpadomM CTPYKTYPB NPEANOuTEUnH, COOTROTCTBY-
WIIHM OflpeteseHtio onTHManLEocTd no [Mapero {(noapod-
vee ¢um. § 3 rur. 5): BTopoe — rpaboM HepapXHYECKOR eTPVK-
TYpLl Oprara yIPaBJAEIHA, TPCTLE — CETEBHIM rpadixom
KOMTIJIEKCA ONepauny.

OtHowernne R CTPOroro mopsiika NaskBaeTcd coaepLie-
fots  (AHTEAHBIM) CTPOTMM TIOPSAKOM, €CAM A BCAKOIN
napst (x, ) snementon uz M punoansercs aufo x>y, aubn
Y X, JAPYTHMH ¢loBamil, ecnd Awodole ABa 3nemenTa nz M
CPABUMMBE IO oTHONIEn D R.

OTHOWEHUIO COREPIIENHOTO CTPOTOTO MOPSIAKA COOTRET-
cTBYeT nonnmi rpad, umetoutnit # gepudi 1 7 (n-—1)/2 nvr,
riue f1—UuHeaO  37eMeHTOR  {MOUIHOCTR) MHOMecTBa M.
B TakoM nmomHOM rpade CyiwlecTBYeT MyTh, VIOPS/104MBAIO-
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i Bee anemente MuoKectha M. Cooreetcrsendo Gasne-
Bt Tpad peayKilkH COBEPLUEHHOrO CTPOroro MOPsIAKa UpeL-
crasasfetr coboN NENnoyKy, COCTOALLYIO K3 1 Bepuiul o (n—1)
ayr. Hanpumep, ecan M={l, 2, 3, ..., n} — MHOXeCTBO Tigp-
BRIX # LEJBIX YHCCA, TO OTHOWenye «x 0oIbl0e 4> ABIAeTCd
OTHOLIEITHEM JHHEHHOrO CTPOTroTo TOPAAKA.

B ofuem cayuae B MuoxectBe M HMewTcs qape {(x, y)
HeCpaBHHMAIX 10 OTHOLUIGHHK) CTPOTOro mopsgka R 3/1eMeHTOB
(He BBUIOJHAIOTCA HH COOTHOUICHHE X>-y, HH COOTHOUlEHHE

y>5 X), TOria OTHOLLEHHE R 1a3uiBalcT OTHOIUEHHEM HaCcHiu4-

Ho20 CTDPOTOTO MOPANKa.

BaxHBIMY 114 TPOUEIYP NPHHATHS DeIleHHH ABAAIOTCA
NOHATHA, BBLIEAAIOIHE ZKCTPEMATPHBIE 3JACMCHTRL OTHOLIE-
HHS CTPOTOTO MOPAAKA.

DAeMeHT X HA3bIBACTCH MAKCUMAALMOIM (MUHUMAABHBIM)
3JEMEHTOM OTHOWEHWA R, eChM He CYUIeCTBYET HHKAKOro
ameMenta ye=M, 118 KoTOpOTO y:; x(x:? 4.

Ha rpade makcimMansHBIM 3Ae8MeHTaM CODTBETCTBYIOT
BepIUHHLI, He HMEKWUIHe BXOIAUIHX AVE, MUHHMAJThHBIM —
BePLUHHE, He HWMCIONHC HeXoAsWuX ayvr. [last oTHoudleHHH
CTPOFOrO TIOPAAKA MHOMCCTBO MaKCHMAdb!UbIX 3JEMEHTOB
copnanaer ¢ aapom rpada. [IprMepsl MaKCHMaAbHLIX 3Je-
MEHTOB: MHOMECTBO 3jemeutos, onTHMadbHelx Tio Tlapero,
TOAMIIOKECTRO TEXHOJIOTMUECKH [OATOTIBACHHBIX OHCpALHH
(«dpoirr padoT») B cereroM Tpadiire KoMNaeKca ofepaluil
HT. O (CM. TAKXKe T 5).

3JNeMeHT X HA3LIBACTCH HAUOO0AsMUM (HALMEHbILLMY,
CCAH  COOTHOWEHHE X~ y(ybé X) BblnoaHAETCA  ARA Beex

y=M, yx.

Ha rpade nanBoablieMy 57¢MeillTy COOTBETCTBYET eXHIi-
CTBeHHAad BEPIIMHA, H3 KOTODPOH CyIecTBYeT NMyTh B JWOOYI0
BepuHHy rpada, ucxoAsmuil 13 pavnol seplunHbl. IIpume-
PE HAHGOJbLIHH 37eMeHT — KOopellb JepeBa (CM. HUMKE),
OMHCHIBAIONICTO HEPAPXHYLCKYIY CTPYKTYPY NOAUHHENHA HAH
HEPAPXHUECKYIO CTPYKTYPY pa3bueHns ICIOT0 Ha YdCTH
(ynopamoucHne no BKAKYeHHK C); HAUMEHLINEH 3eMellT—
3asepumaiouniee cofbiTHe cerTeRoro rpaduxka KoMBaeKca pa-
60T (anpusep, JUIHH cGOPKI).

OTMerHM, 9TO CIHON W3 METEDIPETALHE BoLLASACHIs Hak-
OoabLIICTH 3JAeMeNTa ABAACTCH AKT NPUUSTHA PeulenHs O Bhl-
Bope enuICTBEHNOTO BapHaliTa M3 MHOMKECTBA ANbTepHATHB
M. Bonee moapofuo BONPOCH HCNOJIb30OBAHUS OTHOLICHHS
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CTPOTOTO NMOPAAKA MPH MOJCIHPOBAHUYE HPONENYD UPHHATHR
peleinil paceMaTpuBansed B . b

[TogpoGumit anaaua peex orWouiennft Ttaba. 1.1 npau
B pabote [7].

2.3. TpexmecTHele M 11-MeCTHble OTHOWEHWSA

llpunenceym cnavana 1CCKOABLRQ TMPHMEPOR TPCXMECTHEIX
OTHOICH

1) no x fomGapaAnpoBlINKAM 2 PAKETHO-3CHHTHHIX KOM-
IJICCOR a0y 340 ¥ PaKcTaMu;

2) 13 x BHIOB CHIDLA Z UPEANPUATHR BBINYCKAIOT Yy BH-
J0B MPOAYKUHH;

3} x noxynaTeaeil LOKYSAIOT 2 TOBAROB N0 LEHAM .

B nexoTopwix clyyasX TPEXMECTHbIC OTIUOLIEHHA CBOAAT-
¢l K IBYM OunapuelM. Tak B HociegHeM NIPHMEpe, [IpHIH-
CLIBAA KaXKI0MY TOBapy CRONX LeHy, noayyaeMm OHHAapHO®
OTHOLEHHe MEeXAY X H napo# (2, y).

Taxoe e MOHHXKEHHe TIOPAAKA BOSMOXIO H LA R-Me-
CTHBIX OTHOIIEHHMH.

Kax u B cayuae GUHAPHBIX OTHOUIGHKH, TPEXMECTIHEIE H,
Boolille, Nn-MECTHHIE CTHOWEHHT OTOXAECTBJASIOTCS € MHO-
HKECTBOM YNOPKAOUEHHBIX TPOEK, YNOPAAOYEHHBX #-K (HJH
KopTewell InHEOH n) SJEMEHTOB.

Ecau nmeerca cemeiictao Muomects Ay, As, ..., Aa, TO,
No olipefenelinio, 7-MeCcTHLM OTHOMEeHHEM K ABJASETCH HO-
MHOMECTBO MHOMECTBE BCEX BO3MCIKHBIX KODPTEMEH AJH-
HOW 71, T. ¢

RC A, XA Ko X A, (1.2.10)

CueteMa MOMCT XapaxrepH3OBATECA DAINHUHLIMH OTIIO-
WeNusIME MexIy MHOMeCTBAMH 00nexToB. B CBR3H C 3THM
MATCMATHYCCKOR MOJe/blo CHCTEMBL HA3Z0BCM KOPTEXK

S:(Als A2’-.-| An; Rl, Rz,..‘, Rm), (1.2.1])

KOMIOHEHTAMH KOTCPOTQ ABJAAIOTCH CCMEHCTBO  MHOMKECTD

(o6nektoB) Ay, As, ..., An, 00pasyolEX cucTEMY, 1 ONpe-
ICJMCHHBIC H4 3TOM CceMeflCTBC MHOMKECTB orTHomeuns Ry,
Ro, .., Rum, KaXK10€ U3 KOTOPBIX ONPCICTSETCS, HAUDUMED,

win supaxennem (10}, nan kak dHuapiuoe orHOMCHHE Ha
ceMeficTRe MROMKECTB, W/ Kak NTHOUCHHE PasMCpHOCTH &,
2<k<n

Kaxnolk wxoMGuiauun oTHOLLeHMR GyjeT COOTRETCTBO-
BaTh CBOG Moleab cucTeMbl. Ecnn Roprexk (11) umeer onno
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L s EYVE Y

HTHOUIEHHE, TO MOILLJIL orodpamasr Karyio-au6o ?RHY CTo-
pORY —— OHil ACTICKT CHCTEMLL. B sHOroacnekTHOll MofenH
ppHIMMARTCS BO BUHMAHHE MHOXKECTBO OTHOWICIHH.

XOpouIHM UpHMEPOM B ITOM CMLICIE MOXKET CHYXHTb
[PON3BOACTBENKOE TNPEANPHATHE, TPOUIBOIALIEE TNPOIYK-
HHI0 M2 NOCTYNAKUEro ¢hpba, n0ay(adpHKATOB, H HCHO/b-
ylollee a5 3T0ro pabouylo chiy, 3HenTHI0, oGopyroBaixe,
ocuosAbIe QoI i T. 1. MHOKeCTBAMH 00BEKTOB, KOTOPLIE
NPHXONTCS paccMaTpuBark, OyAyT, HaDpPHMep, MHOKECTBA
OCHOBIBIX (OHI0B H 000PYIOBAKHA; CHPLA M NOAYPaAGpPHKA-
TOB; TOTOBON NMPOAYKUHH; palouuX, TEXHHKOB, HHKCHEPOB,
cayKalluxX 3aBONOYNPABACHHA; IPOHU3BOACTRCHHLIX LEXOB,
pafounx YYacTKOB, OTACJOB 34BOAOYADSBACHHA; KOHCTPYK-
TOPCKOR H HOPMATHBHOH AOKYMEHTAIUMH; TIIAHOBLIX 3a]a-
HEH 114 TPOH3BOJCTBO NPOAYKIHYN; KPHTEPHCB OUECHKY jAed-
TRALHOCTH BPeTIIPHATS.

JToT Nepeyedb MHOMKECTB OODLEKTOB, XdPAKTEPHHIX [LIf
MPeANpHATHA, MOXKHO Obl10 6B HPOJOJKHTL. Takke MHO-
PORECIERIL  OTHONIGHHT MeXay O0O6BeKTaMH 3THX MHO-
JKECTB, HalpUMep OTHOIEHHN Ha MHOMXeCTBax CLipbs, 000-
PYIOBAITMA ¥ TOTORON MPOAYKLUHH, OTHOIIEHHA YIOPALOYEH-
HOCTH M NOCACACBATENbLIIOCTH TPOH3ROACTREHHEIX OliePAlHH;
OTHOUIEHHS! NOJAYHHEHKOCTH M JOMHHWUPORAHHS B KOJJICKTH-
Be UDCANPHATHS, [PHIHNHO-CALICTBEHIbBE OTHOLICHNS, IPO-
sBJAloUIecA UPH QYHKUHOHHPOBAHHA NPCIAPHATHH, OTIIO-
Wenys Ha MHOXECTBAX [JAHOBbIX 3aJaHHHA 110 H3TOTOBJE-
HHIG DPOJIYKDHMHE H KPHTEPHEB OUENOK JAEATENLHOCTH Tipei-
IPHATHA; Pa3noobpasible  COUHANBHBE OTUOLIEIHS HA
MHOMCECTBAX TPYAOBBIX KOANEKTHROB H MIOTHE NPYrHe OT-
HOMICHHS.

MaTtevMaTHyeckHe MOICAH YA4eTCH MOCTPOUTH TOAbKO
B TeX CAY4YadAN, KOorla KjJaccHPUUUPORaHB OOReKTHl, NATPH-
Mep, Ha OCHOBE OTHOWICUWA 3KBHBAJEHTHOCTH, W »KCILJIHILH-
poBaHnt OTHOWIEHHA, T. €., KOLAA OHH H3 PacCIABIBYATHX NO-
HATHH, XapaxkTepHLXx A9 oOblIENHOrO A3BKa, NCPCBEACHEE
B TOYHBle MaTeMaTHuecklle ToHAtdA {7]. B upoTtusnom cay-
1ae MM OvicM HMETL MOAE/b CliCTEMBl HJH Ha BepGasaLHOM
(ommcateabiloM) YPOBHE, HIH B BHAE (HMIHYECKUX PEIIDO-
AYKUMUHA, JleficTBYIONINX MAKeTOB, UMM B BHAE Mojelel-aHa-
Ja0ron  (6J0K-cXeM, 4Yepredell, NPOLERYPHLIX CXeM, jua-
rpavu). OOLYHO (H3HUECKHE MOJENH H MOZeNdH-aHaJ0lH
BCerja ofbenuHsroTcA BepbaJbHO AJNS CO3AAHHA LIEJOCTHO-
F0 KOMILIEKCHOIO IipedcTaBaendss o cucrveme. Takad Kom-
IAeKCHAST MOAEb OKA3hiBaeTCs 3HAUUTeNbHO Bosee COBep-




_‘

WeHIof, KOrAA B HEC BRAOUAKTCH MaTeMaTHUeCKHe Mone-
A% (WAH BX KOMTICKCH}, 0TOGPAM AL OTIedbHbe aclek-
TBL CHCTEMBI,

Martevaruuecrkite MogeaN cucTeMbl (Tax, Kak OHM Obian
ornpereneusl) GHIBAOT ARVX BHA0B: (POpPMANBUO-AlIAJHTHYE-
CKHME M HMWTaUHONHble. B NepBoM cayvyae CBA3H MEXIy
00BEKTAMH XAPAKTEDHIVIOTCA OTHOWENHAMH — QYHKIHAMA
B ABIOH MW nestsroll Gopwe (udupeperunaabHbIME, HHTe-
FPASLHLIMHE  YpasHenHamM, ONEPaTepaMu 1 T. M) TakuM
00pa3oM, UTO MO3BOJAAIT ¢ MOMOUIEI0  MaTEMaTHUCCKOTO
aniapard, Kak IPaBWIo, ¢ HCNoae3osandeym IBM, caesatu
renBXOARMBIE BHBOIB, 3aK/TIOUEHUT 0 CHCTEME H ee CBOR-
CTBAX, a TpH CHHTE3e 5TII CBOHCTEA B KaKOM-MnSo cMLICaC
OnTHUMH3UPOBATh. Bo BTOpoM ciavuae, Koria ie mperctas-
JARTCS BOSMOMHBIM Ha OCHOBE MaTeMATHUCCKOTO ATNADATA
HCCENOBATL ¥ ONTHMH31POBATH CHCTCMY, AJTOPUTME, TPO-
Lenypul, NPoIECCH B CHCTeMe BOCMPOH3BOIATCA B BUIE MPO-
rpaMM Ha 3IBM i1 npousBoIATCA MAIMHHLIE IKCTEPHMEH-
TLI AJ8 HCC/AeNOBAHHA CBOACTR cucTemul. Hymuo craszarn,
YTQ B CBA3W C UOROAR30BANHEM B 0foux cayuasx IBM ne
BCETIA MOMKHO INIPOBECTH YETKOE PA3NCACHHC MCKIY op-
MAJNLHO-aHAJAATHYECKHMH  H  HMUTAUHOUHBIME  MOZCJASMH.

Koprex (11), KoTopnil MBI HA3sald MATEMaTHUECKOE
MOESLIO cHeTeMbt, Mitoria GyleM HA3wlBaTh MPOCTH CHCTe-
Moli. 3amerum, uto B padorax [8, 91 cuctemoi S nasuina-
eTcsl caMo A-Mectroe oTtnomende (10).

2.4. Buabl CMCTEM M MX XaPAKTEPHCTMRM

Bee cucreMB MOMHO pasfuTh Ha Ase GOJbIHME PYIIILL

Cumpoandeckue cucreMbl. Boe 06beKTBI TAKHX CcHCTEM
CyTh NOUATHS, CBA3AHHLIE MEKIY CcOB0f ouUpCeICIeHHEIMY
oTHoueHdamd, [IpHMepaMu TakuX CHCTEM ABSTIOTCH R3bIKH,
CHCTEMBl CYMC/EHHS, TeOMETPHICCKHE CHCTEMB, AJTODHTMEI,
SYXTaJTCPCKHE CHOTEMBl, CHCTEMBl YueTa, OTYeTIOCTH I mp.

Peancupie (kxomkperHsle) cucteMsl. TakHe CHCTeME
BRJAKCUAIOT B ce0s mo Meubhulch mMepe nsa fusnycckux obh-
eKTa. 37eCb YCTanoBJAcHHe caMoro ¢dakTa CyLICCTBOBAHHRA
du3IYCCKix 00bexToB, HX CBONCTB N upHponnl Tpebyer co-
JepKaTeAbHOTO HCCICAOBAHEA B OGNACTH €CTECTBEHLLIX M
OOIeCTBEHHHIX HAYK.

3aMeTHM, UTO CHMBOJAHUYECKHE CHCTEMBL CJAVIKET JLIA Mo-
CTPOCHHS Moienedt peanbHblx cuctem [8—13].

Cysum kaace paccmarpubaemsix cucteM. Ms scero Ges-
TPaHHYHOTO MHOMKECTBA PeaJblibtX CHCTEM BHIIEJHM, B fep-
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pyl0 Odepely, TOALKO Te, KOTUPLIe CO3AAI0TLS UENOBEKOM
(3manss, COOPYMHEHHR, CAMOMETLl, PAKETH, Kopab.1y, TexHo-
JOTHYECKHE TPOLECCH, MPOMbiliaeRIble NpeINpUIATHA, pas-
noro poja yupemiends). Co3laune CHCTEM 03HAYAET, UTO
OHHM CHUTE3HPVIOTCA H3 HEKOTOPBIX KOMIOHCHT H KOHCTPYH-
pyioTest (pa3padaTeisalores). [lociedice npennonaraer poi-
6Op !POLKTA CUCTEMBL M3 P5ild AJNLTCPHATHBHBIX BAPHANTOR.
CxHTE3 ® KOHCTPYHpOBAlHe CHCTEMbBI OCYUIECTBARIOTCA
B CACAYIOWEN LOPAAKe: 3aMbICe] CHCTEMB!, A1alH3 H Bhiie-
JieHAe KOMIOIeHT, KOKCTPpYHPOBAKHE KOMIOHEUT, CHHTE3 —
obbeIHHEHHE KOMIIOICHT B €10 [ICJ0€, B CHCTEMY,
KoMnoHeHTsl CHCTEMB! CaMi  ABIAIOTCH  CHCTEMaMH H
K HHM, CJAeI0BATE]bHO, OTHOCHTCA BLCE, 4TO CKasawo palec
[0 MOBOAY CHCTEMBl, B TOM YMCJe ¥ 0 ee ledocTHocTH. M3
3TOTO BHITEKAET BO3MONKHOCTE dJeHeHUS A10doil cHCTeMEl 40
3JeMCHTOB, KOTOpble B JaHUOM CJvuae CUHTAIOTCHA NEPBHU-
gRIMH  (HexoauwMi). B pesvaurarte nepeoro akta pazfue-
nHS (ACKOMMO3HUKK) 00pas3yioTcd NOACHCTEMBl HAH OJIOKH
nepeoro yposus. Bropoil axr pas0npaer NOACHCTEMBL liep-
BOIG YpoBHA na nojcHerevsl  (BJ0KH)  BTOPOTO  YPOBHS.
B urore riocileonarensiioe pasbuenne CHCTEMBI MPHBOAUT
K ee TpeACTaBIEHHMIO (MOJeldid) B BHIC fepesa MOICHCTEM
pazanunbix yposHell. Hdepeso spagercs mechMa pacnpocT-
DAHEXHOH MaTeMaTHUeCKON MOIchblo Awdoil cHcTeMsel S:

S==(M, Ry). (1.2.12)

OrHOWmenne CTPOrorc NOpAaxKa Ha MHOMKECTBRE Mmasznisa-

€TCH oTuqllehueM dpesecHoeq nepadsa R, ecau Raa Juo-
Onix x, y, =M

1) M3 TOTO, UTO X <Y H X «2 CJRLYET, YTO Y H Z CPaB-
Rg Ry
HHMLI;
2} wa wmunoxecrse M cymecreyeT HauBodblnHil age-
MEHT Xy.
Muoxectso M ¢ 3ananseiM JipeBectbM IOPHIKOM, T. €.
napa {g, Rg), lasblzactc 0epesoM, a xg— ero KOPHEM.
JS CHCTEMDBI B KayCCTBC OTHOIIEHHAR CTPOTUTO Nopaaka
ya0Gho B3Th BKAKUEHHE ¢ JOMHHHPOBaHHEM 7 .
3anuch X~y 03KAYAET, YTO X AOMHHHDYET Haj y H BRJIO-
g

qaet ero 8 cefa. M3 ycaosus 1), B uacTthHocTy, sbiTekaer,
YTO B KAMAVIO BCPILHHY ACPCBA, KPOMe Xy, BXOAMT eiuNCT-
BEHHAS CTpeaKa H 13 KaXKA0H BEPLIHHBLI BBIXOAUT HECKOJbKO
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crpesnox. Bepwunbl, #Hal XOoTOpWMEH BeplunHa X uHenocpel-
CTBENNO NOMHILIIPYCT, Ha3LiBAIOTCS Ce OKPECTHOCTLIO.
OgpecTiocTh KopHA 00paszver MepBblil apyc (YpOBEHB)
BepliHE Aepena. OKPeCTHOCTH BCEX BePIUUIl MePBOTQ YPORHA
o6pa3yioT BTOpolt fpve (ypoeeun) u T. 4. (prc. 1.8). Que-
BHAKO, UTO KOTAAZ PedYb HACT O CHCTEME, MAaTeMAaTHYeCKOH
MOIENbIo KOTOPOH ABASETCH /J8peBo, TO KOpPelb JAepeBa
oTeKARCTRIASTCH ¢ CofCTBEHIO CHCTEMOH KAk C 4eM-To
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Puc. 1.8,

IEeJ10CTHBIM. BRIIGNCHHC TNEPBOTO APVCA BCPUIMH 031AYacT
BEJIEMEHHE TOJICHCTEM NEpPBOre YPOBNHS, BTOPOTO YPOBHA
H 1. 0. Ilpu aToM NoACHCTEMAl OTATH BHICTYHAIOT KAK HEdTO
LEeJOCTHOE.

Ecan paccMaTplIBalTess Taxde CHCTEMBl, KAK aBTOMO-
BHIL, CAMONET, paKeTa H T. 4., T0 OVIEM TOBODHTh HE O HRI-
cactemax, a o Gaokax. Tax, nanprMep. 6I0KaMH Neproro
YPOBHA ¥ pakersl OYAyT KOpuye, ABHraTe b, CHCTeMa yapas-
JaeHHft, Goesast yacTe. Kamawid usz Gnoxor QyHKUHOHMpO-
BATh B OTACALHOCTH HE MOMET ¥ I&J0CTHOCTb 3JeChb Npo-
ABJASETCH B TOM, YTO JK0O0H H3 OJOKOB MOMET OhTh HCNOML-
30BaH B JIOGOM H3 SK3CMILISPOB MHOMKECTBA CHCTEM
aanyoro BiAa. Ecan e B3ATb Taxkde CHCTEMB, KAk, Hanph-
Mep, BOHCKOBOE obbeaulieHue Tana ¢poliTa, apMHH H T. 0,
WAH TIDOH3BOACTECHHOE o0benHlieHHe, TO B PE3yaAbTATE 4Je-
HeHHs TAaKHX cHcTeM OvieM NMOJY4aTh NMOACHCTEMEl Pasisix
ypCBUEH W UEJOCTHOCTh 3Aech Oy/eT TOro :Ke xapaxTepa,
4t0 u y Beell cucremu, Kamaas noacHcrema Oyner cno-
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cobna CoBépliathL ONEpauNH, COOTBCTCTBYIOMIHE CBOEMY
VPOBHIO.

M3 Bcero MHOMKeCT3a CO3TaRaeMLIX CHCTEM D& A10TCA
camoOeicTé YIOMue CUCTEeMbL, T. C. CHCTEMBI, CIOCOGHBIE CO-
pepliaTh OlCPaluH, PadoTLl, IPONELYpbl, oBecnednrarh 3a-
AAHNOC TEUEHHC TEXHOJOTHUeCKHX 11 JIpYTHX TIPOICCCOB,
a, CAEAOBATENLHO, PEIATL 3AMAUH H JOCTHTATL [10CTABICH-
unrx uenel. CaModeACTBYIOUINC CHCTEMBI JICAHATCH Ha opra-
HU3AIMOHHDIE, UENOBEKO-MAllANTbe H TeXHHueckde, Cuere-
Ma OTHOCHTCS K KJIACCY OPTAHH3ALMOHHEBIX, €CIH B €e CO-
¢ras BxolsaTt Jawoan. TexHuucckas cHCTCMa — 3TO CHCTEMA,
KoTopasi crnocofHa pelwath 3alatn, llazHauaeMble ¢l ueno-
BekoM 0¢3 cro yuacTtad. UeAaoBeko-Malnngnas cHCTEMA eCTh
opraHy%3alHoILIas CHCTEMA, B KOTOPOHR UpA pelerud 3a1au
CVLICCTREHND B3aWMOICHCTBHE UEJ0OBCKA H TeXuHYecKoH (He
o0n3arenslio caMoyipagssiiolleiics) cHCTeMBl (HalpuMep,
CHCTCMDI 41CTHIK — CAMOJICT»). 3aMCTHM, 4TO YNOMHiallle
B §4 rni. 2 0 cinTe3e CICTEM B MOJHON Mepe OTHOCHTCH TOMb-
KO K TeXHHUYECKHM H NPOCTERINHM 4elJ0BEKO-MAalllTTHABM CH-
cremav. (Opradu3alnoHHbIe cHCTeMBl (OpraHu3andin) obsMHo
00pa3yioTcd 112 OCHOBS TPE/IMeCTIVIOMETO ONLITA, TPaIHIKK
11 T. 7. Bonpoc 0 cHUTC3e H KONCTPYHDOBAHIIH OpraHH3alLu-
ONHLX CHCTGM BCTAA 1I€CKOIBKO JeT 11a3ai B CBM3I ¢ 13-
NMOAL30BAIHEM B OpPrallMzauuoniey cliicreMax 2BM.,

Cocrosiiige cucTeMbl 1 TalHBIA MOMENT BpeMenH ecTh
MIIOMECTHO  3HAUENHH  CYIIeCTBEHNBIX  XaPAKTePHCTHK
(croficTB), KOTOPLIMH 3Ta cucTema obgagaer. (goicTBa
MOMHO ONPCACAHTL UCPE3 OTHOUICHHA H, CJAel0BaTCALHO,
yepe3 OTHOLIEHHS MOXKHO OUDPCACTHTL H COCTOAHHE CHCTCMBL.
Aas oxanoro ouenb WIHPOKOrO Kaacca cHCTeM M 0OLEKTOR
(Texnmueckux) HHKe OyaeT ZaHO CTPOToe NOHSTHE COCTOS-
Hus cucremel, Cefluac J0CTATOMIG HITYHTHBIOMO onpeiede-
IL45], KaK MIOMKECTRa cyllecTnenubix cnolicts [5].

Paccvorpny, HANPAME), TAKYI0 CHCTEMY, KAK CaMOJeT.

I. Camoaer ya CTOsHKe, HPOUIBOAMTCH TOAMOTUBKA €0 K TOJETY.
CymecrsemnaMn cBORCTRAMH BYAVT HCHPARHOCTL HAY HEXCIPABHOCTL erp
OT/C/bHEIX aTrperaToB, UaAHune Toploucre b Bakax, KHCAOPod k (ando-
Hax W T. M. JTH CYIECTDEHNLC CBOHCTEA MOMKHO OIHCATH XaPaKTCPHCTH-
KaMmi & ({), KOTOPhle ONpeleNsiOT cOCTORHNE X (f) AaHHON cHCTCMu B MO-
MCHT BpeMerH {, npHuem

7 j 1, ecu B momenr ppemens { Hcmpasen §-i arperar,
%)=
10, ecas B MOMEHT BpeMeHH HeHcnpasew (- arperar,

2. Camoaer B nogete. CyLIECTBEIHBIMI XAPAKTCPHCTHRAMI GVIYT
dazonne KOOPAHNATH: BHCOTH, CKOPOCTE TONETA, YOI TANraxa, Kpena,
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PMCKAHDLA, reorpadrgcckre xoOpiunatl. CoCTORHBE caMpaeTa B noaere
KaX CACTeMbl B KaKOH-1n60 MOMEHT 6YVAeT OnpeleadTLed BexTop-HyHK-
IHEl (PAZOBBIX KOOPAMHAT N 3TIIM MOMEHTOM BPeMEHH.

Oxpymcawwan cpeda cucTeMbl — 3TO MHOXKeCTBO OHDEXK-
TOB (¢ WX CyIIeCTBEHHLIMH  CROWHCTEAMH), He BXOAANIHX
B CHCTEMY, H3MCHEHIIC CBOHCTB KOTOPBLIX MOMKET MEHATL CO-
crosine cucteMol, Cpejd 06BEKTOB €pedbl MOTYT ObITL Ta-
KHE, KOTOPLIC He TOAbKO BAHAIOT Ha NOBEACHHE CHCTEMbI,
M0 1a KOTopwe BAusieT caMa cucreMa. HMnoivun ciaosamu,
€ YacTLI ¢pellbl CUCTeMa B TOM HJAH HHOM CMUICJC MOMer
B3AHMOAEHCTBORAThL. DBHEWHAe O0LEKTRI, He BAUAKLIHE Ha
CYIICCTBEHHLIC CBOHCTBA CHCTEMBL 11 HA KOTOpbLIE clicTeMa
TAKKe He BJHseT, He oTHocatca K cpeiae [5]. Cocrosiue
OoKpy®alolleli cpefbl B KaKoH-THOO MOMENUT BpeMeHM ecTb
KOpTeX (BeKTOP) ee CyIIeCTREUHLIX XapakrePHCTHK B 3TOT
MOMEHT BpeMeHH.

UTo OTIECTH K CPeAe, a 4T0 K CHCTCMC — 3aBHCHT TaKKC
OT QODMYJHPOBKH 3271aUM, UEJH HCCASROBAHHA WM LeTH
onepauui. Cpeloll A8 1anlof cHeTeMLl MOTYT GLITL B3al-
MOTEHCTEYIOUIHE € teH JPVFHE CHUCTEML), B TUM 'HCAC CH-
cTeMbl mhIcwere paura. Jad xakore-nudo uexa, NpoMel-
JENROro NpeanpHATHA KAaK CHCTEMl BCE OCTAMBIDC (ped-
UpHATHE BMECTe € PYKOBOACTBOM fAB.AfCTCA cpelol. Jas
ABHAKOHCTPYKTOPA CAMODJCT HRISETCA CHCTEeMON, a  aas
pazpadoTiiKa aBTONMJAOTA TOrO K¢ caMmofera  CcHCTeMOl
ABJAAETCH  ABTOUMJOT, a Becb OCTaAkHOI  caMmo.der —-
cpenod.

Mt mac GyAYT HHTEPECHDB! CHCTEMBI, ¥ KOTOPBIX CyUIECT-
BCHHBl  OTHOWICHUR — NPUMHHHO-CAEOCTBEHHO20  XAPOKTEPu
(1:ac He OyJeT HHTEPECOR&TD, HATIPHMEP, CTOJ KaK CHCTEMA,
MOCKOJLKY AN HEero HeCcyU[eCTBeHHBl NPHUHHHO-CAeICTRCH-
HHe OTHOIICHHE MeMy ero 4acTAMH B YCJACBUSAX HOPMAL-
no# sxcnavatanud). TTpUuHitHo-cAeACTEENTIBIE OTHOTIEHHA,
paccMOTpeliible BO BPCMEHH, NPUBOAAT K NPEACTABIEHHAM
O IPOLCCCAX H3IMENENHS IBHMKCHHA OTAEJbHLIX KOMTIGHENT
CHCTEMDLL HAW BCcel CicTeMbl B LEJIOM, K UDPEACTABJICHHSM
O TOTOKAX BCIUCCTBA M SHEPTHH B CHCTEME.

Tax, B cncreve T[IBO kexoTopoli 1eppiTOpHT OCYLIECTBASIETCS Hempe-
PHIBHBIA KOHTPONL BO3AVIINOTO MpocTpancTea. [Todsdenic B oxpanseMoll
30He YYHKOro 06BEKT2 MPHBOAHMT B JefCTBHE CHCTEMY JOKaTOPOB, cae-
AAMKUX 338 0OBEKTOM, H HVIKHBI MOMEHT HA TEDCXBAT BIJIETAIOT MCTpe-
Gutenu, sanycrkawntes 3YP u rooa (3.6, 3.11). Ha nebom npeanpusatun
MOTOKH Chipbii H noaydalpukatos npcobpasyioTes B NOTOKH TOTOBOM
nponyknun. [TpH 9T70M 0GAIATENLIG HCTIONLIYIOTCR GBOTOKH DPA3HYHOrD
BHAA SHEPruH.
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TlouaTHe BXOIA, BHIXOAA, COCTONHHA DKA3LBAIOTCS YROO-
HBIMM TIPH ONHCAHHK B3auUMOJEHCTBHS obLekTa (CHCTEMbI)
co cpenoit. BospeficTsue cpedbl Ha CHCTEMY XapaKTepnsy-
eTC HeKOTOPBIMM TAPAMETPAMH HJM NOKA3ATENSIMH, KOTO-
poie MBI Oy/lem HaskBaTh ax00HbIMU NiapaMeTpanmd (noKa-
zarendaMu) HAH TPOCTO BXOZaMH. MHOKECTBO BXOI0B MO-
JKeT GblTh IPEICTABICHO KOPTEKeM

u= gy, Uy, ..., ). (1.2.13)

Bxojel Tnpeofpasyiores clcTeMOR B MApaMeTpbl, KOTO-
phble XapaxTepH3YIOT Pe3yJbTarhl UPOBOAHMEIX CHCTEMOl
anepailuil, B TOM yHcJde ee BO3AeHCTBHE HA cpedyv. 2TH na-
paMeTpHl (MOKazared) SyaeM Ha3ulBaTbh 86X00HbiMiE (MK
MPOCTe BLIXOAAMH). MHOXECTBO BLIXOJIOB OXapaKTePH3VeT-
CA KOpTeKeM

y={Y, Y2, .- Ys). (1.2.14)

CrereMa npeofpasyer BX0Abl B BuiXQAL GJarogaps ne-
KOTOPOMY OTHOLICHHIO (BOIMOMNO NPHYMINIO-CASICTBERHOIY
xapaxkrtepa):

uRyE, YER, RCuXy. (1.2.15)
Torza Moietnio cHCTeMBl «BXO1 — BLIX0A» OYRET TpoitKa
S={u, y, R). (1.2.16)

OTnomenne MoXKeT GuTh PYHKUHOHATBHBIM {(PviKnd-
eft}:

y=F(a), (1.2.17)
TOr1a MGhedb 6)’IIET HMerh BHA
S={(u, y, F). (1.2.18)

Bripamenus (16} nan (17) cnpaseasnsnt B IBYX C.ay-
yagx: 1) cucrteMa MMeer eIHHCTBEIIHOE COCTOfNHe, 2) na-
PAMCTPH BHIXOJOB COBNAZANT C NAPAMETPAMM COCTOSHA.
B Boaee obtiesm cnyvae BXOI CHCTEMbl OnpeienseT napa-
MeTphl e COCTOAHHA

X= (%X, X2, ... Xn) {1.2.19)
4epe3 OTHOCHHE

uR x&=2u, XY=R, RiCuXx, (1.2.20y

WJH uepes pyUKIHIO
x=Fu). (1.2.21)
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Brixon ke cuctémbl onpeieasercss GagapHbiM OTHOIIE-
HHeM ME‘}KI.'LY napaMn BXOd — COCTORAHHE H BbBIXO

@, x) Royp==(. x), Y)ER, RCuxXx) Xy, (1.2.22

HaHd PYHKUHOHAJALHO

y=G(x, x). (1.2.23)
B sToM caywae MojeaH CHCTeMB OTPEJeAsIOTCs NATepKavH
S=(u, x, y, R1, R2) (1.2.24)

HTH
S={(u, x, y, F, (). (1.2.25)

C TOUKH 3PEHHS CHCTCME! B LSJOM Ce BX0A MOXKeT TpaK-
TOBATLCA KAK IPHUKHA, 4 €@ BuXO0J KAaK ciaencteue. B 6uo-
JOTHYECKHX CHCTEMAX BXOJ OOLIMHO HA3LIBACTCH CTHMYJOM,
BLIXOM — peakined. JIas TexNuMeckHX CHCTeM XapakTepHo
HX ONHUCAHHE B MOHATHAX BXOJ — BHIXOJ — COCTOAHHE (UaCTO
BBIXOA OTOMKIACCTBIACTCH ¢ cocrosduenM). Jnst oprauuzanp-
OHHBIX 1 YeJ0BeKO-MallHIHBIX CHCTeM BasKHEHIINMil NOHA-
THAMI ABAATCA Ueld R 3afaun. CBa3b MEKAY 3THMH T0-
HATHAMH CJAe1yI0IAan: Pe3vasTaTht pPeuledds 3agay W Jo-
CTH/KEHHN 1eneH OUeHHBAIOTCH B KaTerOPWAX BLIXCAZ HAH
COCTOAHMA. A Taw KAk H3IMEHATL COCTOSHNA B BLIXOZDI MOMK-
(10 34 cueT BX0I0B, TO BO3WHKaeT Npob.cva dopMHpoBAHNS
TAKHX BXOJ0B, [IPH KOTOPBIX BBIXOAB ONPELEASIOT PCIUICHHS
3anaun. 3Aech Mbl yiKe NOJX0juw K npobaxeve yiipasae-
Hisl, 0 KOTOPOH CKamKeM Hibke.

Hdearusuposanneie saxpoitote (agrodomubte) cucresst
HE HMEWT Cpeibl, TOuHee, MOXHO ApexeGpeyn BAHSLHMEM
cpeidn 15a cucremy. Hanpotums, cHcrembl oTkpsiTsie, He3a-
MKHYTLIE, HEABTOHOMHMIE HCILITBIGANT CYUIECTBEHHOE BJIH-
siitne cpeanl. Hanpumep, ecan wamenenne COCTORHHA CHCTE-
MBI (H3MElLElHe ©C CYIL@CTBEHIBIX CBOHCTE) OlHCbhIBaercs
byHKuNAMU, ABIAIOWHEMHCA petlenren Auddrepentinaabio-
T VpaBHCRHS

x ()= Ax(f), (1.2.26)
rae x(f)=(x:(t), ..., (1)) w A=layllasm, T0 cucrema
SABAAETCH 3aKPLITOH (aBTOHOMHOM).

Ecayu Ke onmcanue cHCTeMbl MMeeT BHJ

X {1y = Ax () + Bu (¢), (1.2.27)

rae B=bijlln.r, a BexTop u{t)={(w:1(?), ..., u:{})) oTHO-
CHTCA K Cpelle, TO CHCTeMa GYRET OTKPHITOH (HeAaBTOHOM-
HOit}.
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CroTuueckds CHCTCMa — 3TO CHCTEMa ¢ OIHHM COCTOR-
pnem. JUAGMUHECKAR CHCTEME —- CHCTEMA C MHOMKECTROM
cOCTOANE, B KOTOPOH € TeuCilHeM BPCMCHH IIPOHCXOIHT
Nepexoil U3 COCTOSHHS B COCTORUHE.

TTogedenues CUCTEMBL RA30BEM H3MENCHHEe €e COCTOSRIHA
{n, COOTBETCTBENNO, BLIX0J4), HCXOLOM KOTOPOTe ABIAETCS
nexkoTOpLIt peay1nTaT. Tlonejeine cuereysl TakuM 06pasom
CBA3AHO C JOCTMIKCUHEM 1eTH Had peileideM sanagn. bes-
OTHOCHTEALINO K UeasiM H aajnauyam OyjleM FOEODHUTL O 1pO-
peccax M3MEHeHHs cOCTORlHs x () K O mpoueccax Ha BXOIe
u(f) n suxone y(i) cucremb. Tepwnn noBcicHue GyaeM
OTHOCATL K OPraHW3alH{OINIFM H HeJOBEKO-MAaLAHHBIM CH-
cTeMAaM, T'iLe MOREICHHE OnpefeisieT XapPaKTehd ONepaitiH,
gevuiceTanenmoll cucremoil. Jas TEXHHUCCKHX CHCTCM yMe-
CTHO TOBOPHTL 0 NPOIECCAX B CHCTCME, @ HC O €€ [OBeIeIHH.
Mo npoueccaMu OyieM NOHHMAaTh GVIKUHMH RpeMejtH co
3HAYENUAMH B ITEKOTOPOM MHOKECTBe, O0LIMHO SABAKIOUIKM-
¢ AWAedHEIM NPOCTPAHCTBOM 1 Ha3plBaeMoM (hazoswulM 0po-
CTPaHCTBOM A7ad 3THX npoueccos. Cawy Tpolecckl HHOrIa
HA3LBAKT TPAEKTOPHAMH B (hazosow rnpoctpadctre. Ecin
3HaveHnA npolecca (PVHKUHH BpeMelH) ABIRIOTCH CIY-
YAHHLIMH BeIMUHHAMM, 33 1aHHEIMH Ha HEKOTOPOM BEpOfATHO-
CTHOM NpPOCTPALCTBE, TO MPOUECC HA3LIBACTCS CAYYAHHLIM.

OcnosHoe CBOHCTBO OPrailB3aluoiIBLIX M *NOBeKg-Ma-
WHERBIX CHCTEM — 9TO CNeCcOBIOCTh OCYTIECTRARTL OTepa-
Uiy, OCyLIeCTBINA ONepallii, TAKHe CHCTEMAl DeaHayvioT
HEKOTOPLIR THII NoBedenns. Takuv olpaszoM, oCYLIRCTBIE-
HHE OUEPAUHH -— 3TO  HIMENeHHE COCTOHHMS CHCTCMDL W
cpeaL.

CTpysTypa cucrembi--3T0 To, 4T0 OCTAGTCA HEA3MCU-
HLTM B CHCTEME IIDH M3MCHCHHH €e COCTOSHIA, NIpH peadn-
3AUNH Pa3NHGHLIX (OPM HOBCIAEHHA, UPH COBCPLIENHH Cl-
crenoit oncpaunn # 1. 1. Tax, nanpumep, 3 CHCTEMe, Upo-
IECThl B KOTOPOH ONHCKIBAIOTCA VPABHENHEM

X (1) = Ax (t) -+ Bu (1),

Mavpuunt A u B xapadTepuavior ¢TPYKTYPY CHCTEMLI.

Curyayus — 310 COBOKYMIOCTD COCTOSUHA CHCTCMB! M
CDELAB B onWIf W TOT 3Xe MOMEHT RpeMelln.

Hcxod onepayuu — cuTvanus, CIOKHBIIAACH K MOMEHTY
SABCpWClNA ONepalldd, NOITOMY HEIL MOMKeT Oute cop-
MYJIHpOBANA, Kak Hexas wenaeMmad B OVIVILEM CHTYAlMA.

CXOI ollepauld HC BCETAA OblpaeT MIBCCTCH 3apaties TOu-
HO, MO3TOMY 5TO NIOHATHE HUMEET BEPOSITIOCTHHIN XapakTep.
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3. YNPABNEHME

Onpeaenwy DpeaBapHTeIsHO YNPABJICHHE KaK TaKOe
HCNOAb30BAHHE NPHUUNNO-CAeICTECHHLIX OTHOLCHHA, 1PH
KOTOPOM BO3HHKAeT TNOBCAEHHE CHCTEMBl, IpHEOAALLee
K JKenaeMoMy pes3yAnTaTy (CHCTeMa JIOCTHIABRT Leall H.iH
pemaeT sagauy). O TeXHHUECKHX CHCTEMAX MOXKHO CKa3arh,
UTO YNPaBJAeHHE B HHX — - 3TO TAKDE HCIIOJIb30BAHHE IPHUHH-
HO-CMCJACTBEHHBIX OTHOWIEHWE, NpH  KOTOPOM TpoLecch
x(f) n y () UpUAMMAIOT KeaaeMble 3HAUYRIHS 114 3314HIGM
oTpeske uab 0IeHus. ¥YUpaBJaeHile NpeanoiaraeT HaJHUuHe
o0BeKTA yNnpapJeHna (WJH yipapaseMoll cHcTeMbl) 11 Opra-
ia ynpasaenHsa (Mau vnpaedstowmeil cucteMel). [Topanate
Ha [PHYHHHO-CACICTBEHHBIE OTHOWCHHA B VIPaBJAAEMOH
CHCTEME MOXHO, TOJBKO H3MCIIHS €¢ BXOMHLIE NapaMeTpbl
w= (U, U, ..., tr).

TTosromy Mbl ROTKHEL DNPCANOACKHTL, 'ITC HekoTOpas
TPYANA BXO/JHBIX MapamMerpos, KOToPule B gagabHedwem Oyv-
AYT Ha3LBaThCA YAPUSATIOUUMI RAPAMETPAMHE, TeHeppy-
eTcs ynpasasiomwed cictemoll. OcrainHas 4acTh BXORORB
AB/JIACTCA HCKOHTPOJHDPYEMBIMH HO3JEHCTBHSMH OCTAJbIIbIX
KOMINOHEAT cpedbl § HHOrAA NMPCASTCTBYCT AOCTHXEHHIO Le-
JICH CHCTEMBL IJTY YacTk BXQ/J0B B XaqbHedmem Oviem
Ha3LIBATL BO3MYHU[EHUAMU W CIUTATE, YTO OHH MpeacTaBas-
0TCH KOopTexeM v=="(v), Vs, ..., Um).

Ofo3nrauenre u COXpallMM TOJbKO 33 VIPaBISIOLWIMH
napaverpamMy. Heolx0a1Mo NOAYEPKHYTL TPHHUMTHAILHOE
PA3JHYHE YNPABJACIHA TEXHHUYECKHMH H OPTAalH3AUROHHLIMH
(B TOM ulCJAE 1 Y4ENDBEKO-MAIUHNHBIMM) cHCTeMAaMHu, B Tex-
HUYECKON CHCTeMe OTHOWIEHHT a MUOKECTBAX § M X U Ha
mMHOMKecTBaX (XX} H y ZOMHKHE GhTh GylKLMOHATBBIMH
H MOIeJAb CHCTEMBl Beerja mveet sl (2.25). B uporis-
HOM CJIyude Peaxkiusl CHCTCMBI HA VIPAaBIAQUIHE Bo3ledcT-
BHS MJH Opednucains Oyiaer HeogHoaraudofl. Hcuo, yro
NMPH HEOJHO3HAYNOH peakiu Mbt OVvIieM JHDIEHBI BO3MOK-
HOCTH, HATIPHMED, VIIPABJIATL NIOJIETOM TAKHUX 00LENTOB, KAk
OeCIHJOTHEIC CAMOJETL, KOCMHUYECKHe ANNAaparhl, pPakeTh
H T. 1. 31eCh HeoANOIHAUHOCTL MOMET TAABHTLCS TORBKO
Kax Pe3yNpTaT HCHCIPABHOCTH HJAH NOBDEMISHUST CHCTEMULL
ComepuleHIlo Apyrast KapTHHa NMeeT MECTO B Opraufza-
uioHuofl cucreme, Ee peakuus Ha BXOAUBE VYAPARASIO-
He BoadeHcrrHs, Kak npaBuac, Heomitozuauna. Heon-
HO3HAYUHA He B CMBICJE KOHSUHOTO Pe3vabTaTa  vrhipan-
JAcus (IOCTHAKENus ey, PEUIeHHA 3a7adu), a B CMuICde
nyTed M CUOCOG0B  OCTHXKEUHS  3TOTO  pe3ynbrara,
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B cubicde noseitenns cuctemil. Opraln3aldoHHas CRCTeMA,
xak ynpaBascMas chcTeMa, CaMa BHYTPH ce(f codep-
#uT opram  vnpasieius (B TPOMBIULICHHOM  (Ipe/l-
ApUATAW 5TO. MATIPHMEP, IHPEKTOP ¢ ANNAPATOM 3JABOJ0-
YIPABACHUS; B CAMOJIETE — €r0 JKUIARK BO TAABE ¢ KOMAH-
mapoM H T. M.). ITa HEOAHO3HAUNOCTD oBecnedHBacT CROHo-
Ay BMOopa B TPHHATHM DELieNHil OpranoM yApaBJICHHR
yiIpakaseMoll CACTeMH 1S TOTO, MTOGHI neReeHne yipan-
JASIeMOfi CHCTEMbl TIPH JIOCTHIKENHN 3anaHHod ueaw Obliao
B KaKoM-AHOO CMUlche OUTHMAaJbruM. B mpuMepe ¢ mpen-
NPHATHEM VIIPABASIOIIHME BO3IeACTRUAMH MOTYT 6BITL, HA-
npuvep, TMPEANHCAHHS O BHEIYCKE B WHTCPBAME BPEMCIH
[ty. #1] onpenenennoro ofbeMa TPOAYKIHH B 3alaHHOM
ACCOPTHMENTE € OIHOBPEMENNHM BLLAEJIEHHEM HDERNpIs-
THIC JAS 9THX Iejefl Jees kX H M2TePHALIBIX Pecypcon.
DYKOBOACTBO JIPEANPUATHS MOKET BLINGINKTL 3TO L1450~
ROe 3aganue KomOuHalMeH PasaARUNLIX  TeXIOJOTHUSCKHX
npoucccos. [Tpx 2ToM Bceria MOXHO BHOGPATE TAKYIO KOM-
fudanuio, TP KOTOPOH MHPHOBLSL, NoJvuaeMmas nNpepnpus-
THeM, Oy/leT Maxkcumadeinof. B npuMepe ¢ caMoNeToM KH-
Na} MOMXeT BLIOPATL NPe(uIb U MapUIDYT LOJETa, HCXOI,
HanpHuMep, W3 MHHHMYMa DacXola Topluero ¢ yderoMm
cKaajpRatomuxcs Mereovesosufl, Taxum obpaszom, yvmoms-
HYTad HeONHO3HAUNOCTL MENYy VIPanssiollidMm BXONoM H
COCTOAHHEM (NOBeIeHHEM) CHCTEMBl OTKPBIBACT BOIMONK-
HOCTL Kax ONTHMHU3AUNY €€ NMOBCAEHWA, TAK U npHcrocofiie-
gA K BHewrclt cpele (ONTHMANLHOA DEAKUWH HA BOIMY-
weHua v== (v, Uz, ..., Um)}.

M3 H310KeHHOTO BHAMO, 1TO OPraHA3a0UOHHYIO CHCTOMY
MOXHO BCeraa CYRTATh CaMOyIpasagwoicics.

Ouenb BamMHBIM ABASETCA  PACCMOTDEHHE YNPABMCHHA
KaK HHDOPMAIKOHHOTO Mpouecca, CBA3AHHOLO € TIOHATHEM
eny, njava, NPHHATHA pelledni, ofpaTHON CBA3H H T. 1L
HeckoIbKo HuXKe 3TH nmonsatTia u nx CYILHOCTb BVAYT pPasb-
ACHEHHL.

HenoabzoBanne npuumnHO-CTEICTBEHHMX CBA3Ed 1
OPraHH3allHH YNPABJeHHS [PeNIIoNaraeT, 4To MH J0MKHE
HMETL CBeJleHHs AW HHdoOpMaUU0 O napaverpax, xapak-
TEPHIVIOWMX TIOBEAEHHE CHCTEMBl HAH 00BEKTA, O TEKYyIUIHX
3HAYENHUAX MapaMeTpoR JBHMKeNHsd OOBEKTOR (KOMMOIEHT)
CHCTEMLL, 0 MapaMeTpax [OTOKOB BEUIECTEA W SHEPTHH.

TIpunenem HekoTOpHe TOHATHSH, CBA3AUNALIE C 1HOnYyYeH -
€M WHDOPMaUWK 0 TIpOleccaX U TEUCHHH OTiePaLufi B CHCTe-
max [2, 3, 8, 13, 16].
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Hugopmayus — B oflemM cmblcje 3To BCe, UeM MOTYT
6LITh JIOTIOAKHEHE HAWHN 3NaHNS, YyOEXKACHUA W NPeANDJONC:
HUR  (3Hauud OOBIYIO WAH HEeH3IMEHHE!, IAH VBedd4vHBA-
0TCH) .

Coobuerue — ynopsagouenssiii Hadop CHMBOJIOB N3 3i-
paHee (DUKCHPOBAHHOID MuoAecTBa (DPYCCKHH andaplit,
UHGPBE H T. L), CAVKALINHK JLIst BHIPAXKEHHT HU(popMalH
(tekcr TederpaMwmel, abiall raseTHoM CTAThHM, YHOOPAAOUCH-
Has NOCAeA0BATEILHOCTL OTBEPCTHI Ha nepdosLenTe u T. I.).

HdokysenT — MATEPHAALHBIA HOCHTEND coofmennlf B 1
me TejerpaMu, MICeM, KHWUT, Ta3eT, HKYPHaAoB, CNPAaBO:
HT. I

Cucnaaor - pusnueckne GarTel, ABJAEHHSA, NHPOLUECCH,
cayxallie 1ad Lepeirayd H nakongaenus coobnrenn.

QO0nu0 K NpHeMNHKY HHGPOPMRIHH MOJe3NBH cHrHAad
NOCTYNACT BMECTE ¢ NOMEXaAMH HJH ¢ WYMOM, NO3TOMY BO3-
HrKaer npobiaema BblIeJleHHA 1107€3HOTO CUIHAda H3 WIyMa.
KoHeuHoe BpeMa pachpoCTpakeHus CHTHANOB, BpeMs, 3a-
TPAUHBAEMOE HA COCTAB/IEHHE KM TNEpPechlIKY NOKYMEHTOB,
NPHBOAAT K 3amasiblBaHHwo HHpopMauwH. Kpome storo,
NpH mepejaye MHQOPMAUHY N0 KaHAMaM CBA3H NPOHCXOMAT
HCKaXKeHHS M 4acTb HHGOPMAUMK Tepsiercs.

IlpH npoeKTHPOBAHHMH CHCTEM IUHDOKO UCHOJB3VIOTCH
PasNHuHble BHAB HX Moxesed: Ga0K-cxeMmsbl, rpadr, Mare-
MaTHUeCKHe MOAeNnH M Np. Diok-cxembl # rpadil OTHOCATCH
K TAK HAa3LBAeMLIM HKOHCTpaduyeckuM MoleasMm. Drox-
CXEMBl HCNOAL3YIOTCA AN ONHCAHHA bYHKILHOHAJLHAMX NpH-
YHHHO-CACACTREHHMX CRAZEN B CHCTEME,

Jas Toro uto6ul 3HATh, KAKOBA PEAKIHS CHCTEMKM Ha
BXO/IHOE BO3JeHCTBHe, HYXKHO NpeoGpa’oBBIRATL BRIXOJ CH-
cTeMul  ((QH3MdeckHe HAW  HNDOPMAUHOHHHIE 1POIECCH)
B CHCHAJ KaKOTo-JIN60 BHAA HAH JOKYMEHT, KOTOPHH 1 Gy-
AEeT HOCHTEJeM MHGOPMALHH O pPeaxLlM CHCTEMB HJIH O ee
seixone. [IpeoGpasopatend BHIXOIA B CHrllaNbl HAZLIBAIOT-
cs darquskamu ungopmayuy, J1o0as cHCTEMA MOKET HMeTb
MIOKECTRO BRixoZoB (M) n muoxkectso Bxofor (N). Ha
TaK HasuwBaevol 31eMeHTapHol O/0K-CXeMe cHcTeMa ¢ i
BXOAaMM M M BBIXCAaMH H300paXKaeTcd B BHIE NPAMO-
YLONIBHHKZ C # BXOAUBIMH M /7 BBLIXOJHBIMH [OJIOCAMH.
{IpAMOYTOILHHK CHMBOJIA3HPYET, UTO BBIXOAB K= (yi,

<+ Ym) CBA3AHEL CO BXOAAMA OTHOMWEHHAMH HJAH QYHKLHSA-
Mu {OTOGpAKEHUAME).

Ecnu M1t Huuero we sHaeMm o cHcTeMe X MOMEM CYRHTH

0 HEll MWL MO BXOAAM H BLIXOAAM, TO TOBOPAT, 4T0 OHA
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npefcrapaser «UepHbIH SLUKS. Bagaﬂaﬂ BXOJIL, HanpuMep,
B pile CHTHAMOB OUPEEICHHOro THNA ¥ u3MepAs win -
Kchpysl BHIXOJIBL, MOZKHO OCYIIECTBUTD HEeHTHOHKAUUIO CH-
cTeMbl, T. €. YCTallOBHTh ee CBOHACTBA, narpumep, QyHKuug
(oTOGpaMEHHA), CBASLIBAIDIIAG BXOAH ¢ BEIXOAAMH. Cnox-
qble CHCTEMDBl, CGCTOSILUINE H3 PSFAA CHCTEM-KOMTOHERT HAH
06 DEKTOB, MOTYT ObITb 00pPa3oBanbl TAKHM 00pa30M, 4TO
BX0JL OAHHX OOBEKTOB AB-

JAfM0TCH BBIXOAAMH APYIHX. uy Y=z o0 lp Yn
Gaok-cXxeMa TaKOR cucTe- ;== 2 Lp:::q n kb
MBl COCTOMT H3 paja 3.e- i -

MeHTApHRIX OJ0K-CXeM, CO- o4 qo

COHIEHHBIX MEXAY CcOOCH.

B ncpsyro ouepeib, YKa- ‘

skeM Ha O0cJAedoBaTelbHoe coedkHenue HABYX Han Go-
Jee CHCTEM-KOMMOHeHT Han obwextoB (puc. 1.9). Jlmo#-
HLI& CTPeJiKd 03HAUAKT, 4TO BXOAbl H BHIXORBL ABIAIOTCA
BeXTOPHHIMH Beanunnami. B nocaezosatedblioMm coelnne-
HAM EBIX0A KaM¥JA0T0 Opelbliyliero o0heKkTa fBJHeTcs BXo-
JOM M[OCAETYIOIera. Bxoiul M BBIXOABl KaKAOTO OOBEKTA
MOryT GblTh HIhOPMALHOHNBLIMA {(AOKYMEHTH, CHTHAJL) W
TEXHOJCTHUCCKKM, XAaPaKTepH3YIOUIHMY TOTOKH BellecTBa,
SHEPIHY, ACHCTBHS MeXallHYeCKHX CHJI, MOMEHTOB, felicTBHA
pasioobpa3nplx (PHIHIECKHX, XHMHYeCKHX HaKTOPOB H T.1I.
[TockonbKy BXOIBL M BBIXOAL KaMI0r0 00BEKTa H3MEHAWT-
€51, OHU S|BJAKOTCS XAPAKTEPHCTUKAMH IPOLECCOB B CROXK-
HOfl cHCTeMe (MMM TeueHus onepaluMil B OpPraHH3AUHOBRHIX
cuctemax). Ocoboe anadedHe GyayT HMEThL HHQPOPMALHOI-
HBlE BXOJLl H BRIXOJBl, NOCKOALKY € IOMQLUILIO HHDOpMAUH-
OHHEBIX TIPONECCOB  OCYUIECTBJAAGTCH  YipaBJeHHe, T. €.
HCMO/I530BaHHe NPHYNLIID-CAEACTBEHIbIX cBA3el. B nekoro-
PBIX cayuasx (HanpHMepR, VIpasAeHHe LPOHIBOJICTHEOM) ObI-
BaeT HeoGXOMMMO YKa3nBaTh B (JI0K-CXeMax Kak nudopMma-
UHOHHBIE TPONECCH HJAH MOTOKH, TAK H APYTHe TMOTOKH, Ha-
IPHMED, TOTOKY BeUlecTBAa M 3Heprud. Bo Brex cayyaux
OOBCKTH Ha 6A0K-CXeMaX BLICTYNAKT KAaK YCTPOICTBA npe-
00pazoBauds BXOAOB B BHXOAL, T. €. OLEMX IPOLECCOB
B ADyrHe.

Inst o6pazopanus napannenbroro CoeaHHEHHS OOGDEK-
TOB (CHCTEM-KOMNIOHEUT) KpoMe OJ0KOB TNpeoGpasoBanst
HEOOXONMO BBeCTH 6J0KH pacnpeienelus {12) u Gaoxu
ofvenunenns npoleccos (C). Ha puc. 1.10 nokasano na-
pannenbHoe, a na pue. 1.11 — napaniensso-nocienosarenb.
HOE coedlHeHHe GO BCKTOB.
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B saknmouenne oTMerum, 8T0 B I, 2 BeTpeuasmch JiBa
BMla HKOHOrpapuUeckHx MOLeNeR CHCTEM — MOJAEJH THIIA
«gepeeo» (puc. 1.8} u Moaead tHna Smok-cxem (pwe. 1.11).
O6a tuma Mopeaedt — rpadsl, BEPUIHHB KOTOPHIX ABJAAKTCA
CHCTEMAMH-KOMNIOHENTAMY CJoXHON cucrembl. Jlyru mexay

1 D Z 1
[ R Bhrxn
" 3 ~3 D J c
b, = I
T N _ -
Iy 2 g }——‘i c 5
Puc. 1.10. Puc. 1.11.

BepUIHHAMH B MOLEJH THNA <JEPeBO» XADAKTEPH3VIOT OTHO-
WeHHe BHAA «BKAYEHA B ...» WM «BXOAHT B ...». Hdvru
MEXKAY BEPUIMAAMH B 0AOK-CXeMaX XapaKTepH3YIOT [pouec-
col B cucTeme. Mojienn B Buie ZepesbeB VIOGHLI A 1PO-
EXTHPOBAHHA ¥ Pa3paGoTRH CHCTeM, MOIENH B BHAC GJOXK-
cXeM — I8 anaan3a GyHKUHOHHPOBANNA CHCTEM M CHATE3A
HX XApAKTEPHCTHK, B YaCTHOCTH AAS CTPYKTYDH3ALMA HH-
GOpMAUHOHHBIX IPOLECCOB B NPOUEIYPAX TIANHPOBANHA U
ONEPAaTHBHOID YNpaBJIeHHS.



b ] L APOQUECCH! YINPABNEHUA
B TEXHHMYECKMX
M NPOCTENLLIMX
YENOBEKO-MALLMHHBIX
CHUCTEMAX

MeTOL COCTOHT B PaaMellleHAN M yNOPHIOYEHHH TOCO, Ha uTO JOJK-
HO GnTb HANpaBMeHO GCTPHE YMa B LEAAX OTKPHTHA KakoH-aH6o He-

THIILL.
P, HEKAPT %

1. BBEAEHME

B sTolt rnase c pasnHuUIBIX TOUeK 3penHs OyAyT pac-
tMOTPEHBl NPHHUHIIB YNIPABJEHHA B CHCTEMAX (HJH CHCTe-
MaMH), lpelcTaBUMBIX Oaokavu (00bEKTAMH) BXOI-— CO-
CTORHHC — BBIXQA H MX coelnnenHAMH. [TocKonbKy BLIXOI
Y, COCTOSIHHE X M BXOJ, & CRA3aHB NPHYUHHO-CJICJCTBCHHEL-
MH OTHOIUENHAMY, TO yOpabBJieHwe OyJeT 03HauaThb BLIOOP
TAKHX BXOJA0B H3 MHOMCCTBA BO3MOMKHDLIX, IIPH KOTODDLIX
ofipasyeTcsi MNOBeIEHHE CHCTEMBL {H3MEHEHHME COCTOSIHHA),
MPUBOJAALLEE K JKeJaeMOMY pe3yabTaTy HJH BHXOLY Y.
Oxxako BLIGOP # H3 MHOMECTBA BO3MOZKIIBIX BXGJIOB KeM-To
MOMed OhlTh CAeaal, DTUM «KCM-TO» MOZKET OBITL YEICBEK
WJIH aBTOMAT, B 00LleM ¢Jaydae yHPABAAIIIHH 00bexT (cu-
creMa, Ook). Taknm oSpasom, o mpoleccax ynparjenust
MOJKHO I'OBOPHTL TOJBKO B TOM CJydae, KOrja HMEeTCH MH-
HHMYM JIBa 00BCKTa, ABE CHCTEMBL 00BLEKT—CHCTCMa, KOTO-
PRIM  ynpasasiior n obb-
€KT —- clicTeMa, KOTOPLIA Snpaérmowan| 4| Ynpalnaemas
ynpasaser (piuc. 2.1). cucmema cucmemMa r_;

OpaBIAAWHT  06BeKT,
BEIGHpAn BXOAL 418 06bek-  Tuee 21,
Ta YHpaBIelns, HCXOAUT H3
HeoOX0.1MOCTH PeUIlTh 3a71auy HJIH JOCTHYB LeqdH, MPHUeM
G/1H30CTh K pElleHHIO 3a1a4d HJIH NOCTHIKEHHIO Le.H onpe-
ACTSICTCS. 31 aUCHHAIMM BLIXOJOB {.

CaMM BXOZBI KaK CHTTabl M/ BO3TCACTBHA HA3bIBAIOT
ynpasaenuamu, a BuIGOD BXOAOB HJIH YNPABJENHH H3 MNO-
KECTBA BOIMOMHBIX RApunAsaTues pettenud. Tlocneannit tep-

o

Y P. Hexapr. Tlpasuna aas pyxoBopcTsa yma. MaGpaunsie npous.
Bedennn M., FocnoadrtuzaaTt, 1950, ¢. 95.
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MHI GoJies ynoTpefutesied B OPradU3alMOHHLIX CHCTEMAX,
KOTAa peyb HAeT o0 yupasnenHs ONEPalUAMH; 3JNECh CaAM
npoilece BeIfopa BXOAOB HOCHT HasBaNnue Hpouecca NpHhA-
THUA peHUleHHH,

Onucaynag Hi¥e TPAKTOBKA yNPABJICHHA KaK Npolecca
THIBIA JAA TeXNMUeCKHMX CHCTeM, TA4KHX KaK caMoJersl I
ApYrue IBHKYIIHeCH OODLEKTL!, JHEPTCTHUCCKHE YCTAHOBKH,
XHMHUECKHE PEAKTOPLl H T. Il

Haaee 6yieM Dojarath, 4TO COCTOSHME TEXHHUECKHX CH-
CTeM HIH 00b€KTOR OUHCHIBAETC BEKTOP-QyHKIIHEH

x(t) == (x:(f), 2(2), ..., xa (D)}

H 3ajaercs NPH ABTOHOMHOM noBedeHHn [l1] ypaBHeumamu
AupdepenunanpiLIMU

£t =[x 0), @.1.1)
Pa3HOCTHLIMHE
x(t) =f(x(t—1)), (2.1.2)
AuddreperuBa/bIO-PAZHOCTHE MU
X =Fx@), x{t — D), @.1.3)
HHTErpaibibiMi
p
X{f)==h ()1 f}' (< (&), £)dt. 2.1.9

ananue cucrem 8 suje (1)~ (4), rae { — Bpems, 03ua-
YdeT, uTo peyb HAeT O NHHAMMUYECKHX CHCTEMaX.

2. COCTOAHMUE AMHAMMHECKMX CUCTEM

Hpusenem nocranorky npofaemb, nauitylo 3age [2, 3],
HMes B BHAY, UTC pacCMarpHBaeMble CHCTCMBI, BO-TICPBDIX,
ASTePMUHNPOBAHHEIE, BO-BTOPHIX, (DH3KUECKH BO3MOMKHLIE,
HE NpeABOCXluLalomHKe coboiTHa (pearupyrioliie TOJIbKO Ha
NPOULIEIE H TeKYLIHE 3HaueHHs BXOAUB, a He La HX Oyay-
II¥e 3HAYEHHS ),

IlycTs BXOA H BHXCA HEKOTOPOI‘O yUPABJIAEMOIO AHHA-
MHYeCKOro 00DbeKTa (CHCTEMBI) S ONHCHIBAIOTCA COOTHETCT-
BEHHO BEKTOPHLIMH PyHKUHAMHU &, Y, NTPHHHMAIOWHMH B MO-
Menr ¢ smauenus u(f) n y(t). COOTBETCTEEHHO 4 H Y o3Ha-

AT MUOKeCTBA
u=={{f, 8N | it (2.2.1)
Y={lt: 4O | _ccctecot 2.2.9)



Te we of03HaueWWa o H . @ HHOMAA W 44 W U £ OyIeM HE-
nonL3oBaTh AA cywenwa Gynkmmid oMoy Ha Muowectse (4, [\] wm,
cnOBaMH, OTpe3akos {cermeutoB) GVYHKIHM Ha WHATeDBANE
{fo, £i]. 3amcTum, 4TOKPOME 3AKPBITOTO HHTEPRANA {fo. Hi] GynyTicnons-
J0BaTLCH NOAYOTEpLTHE untepkartt (fo, #1] 1t [fg, #1}. OTpeaxn dyuruui
4 11y GyIeM TakmKe HA3LBATh PXOJMAMH M BLIXO1aMH OOBEKTA S

RPYTUMHA

Tpy SKCMepHMEHTANBHLIX HCCJEOBANHAX Ha BXOJHbIE TI0-
mocul o6beKTa MOJAITCA OTPE3KM # Wa udrepsane [fo,, £.]
Ha TOM e WHTEPBaNe Ha BHIXOMHBIX nomocax ofbexTa usaMe-
paIOTCH OTPe3KH Y. ITO gacT OcCHouBauue ofipazoBaTh ynops-
MOYEHHBIE TAPHl  BXOL—BBIXOA 4, 4 Y, ., WM, Kopoue,
(i, y). EcTecTBeHHO  PENMOJOMHTH, 4UTG  JAMHAMHMYE CKHil
O6LEKT S XapakTepH3yeTCa  HEKOTONHM MuoxecTeoM E nap
BX0jl—BbLIXON Tak, uro (¢, yy=FE. Mnuowxecrso F 6ynem Ha-
8HIBATH TAK®e Xapakrepuctuxkoll ofmexta S. MuoxecTso
RCEX BXOIOB @!,u‘ ¢} TAKHX, UTO KAXIOMY BXOLY U, 4
OTBEYaeT BBIXOX Y, . T. e. napa (u, y)&E, nasosem #po-
empaHemeom  6xodos u obosHauum 9. Touno Tar Xe MHO-
MeCTBO BCEX BHIXOAOB {yml m}. TAKHX, UYTO KaxAeifl BEIXOR

Yy, 1) BOSOYHIEH BXONOM u, ,, mpHueM napa (z, H)EE,
HA30BEM MPOCM paHOmEoM 8bix00068 u ofozHaumMm ¥,
AHasorHuHO onpeleNneHHId, KOoTopoe BBLIO CAenauc A4

MOIenH CHCTEME, ONpPeAeauM MOIedb ANHAMHYECKOTO 06b-
exTa S B BHIE TPOJiKH

S=(¥, ¥, E) (2.2.3)

rie [ asasietcd oTHOIEHHeM (COOTBETCTBHEM), OTpejlensio-
UIHM 38BUCHMOCTL BLIXOXA OT BXOLA

uEy&E=(u, y)SE, (2.2.4)
ECUXY. (2.2.5)

MarevaTnueckylo Monenn, ofnekta S wHorna GyleM Hasbl-
BaTb MOJeJbIo DOBEKTA, AHOria npocTo obnhekToMm. 3ame-
ThM, uto 3ane [2] onpenenser tak HasmpacMmplil aGeTpaKT-
HbIH ODUEHTHPOBAMHLIR 0OBEKT, Kak oTiomenne E, Tepmun
€OPHENHTHPOBAHHLI» Q3MavYaeT, uTO MHOMKECTBA, XapaKTepH-
3ylouiie ¢ucTeMy, Pa3BHTHLI Ha IBe TPYMNH: BXOMICE M BH-
XQIHOE, H UTD MeXKIV HHMH CYLICCTBYIOT TIPHYHITHO-CAEACT-
BEHHLIE OTHOLIECHHS.

Mopuepkaem, uTo™B ofwieM i caydae o6bekT™S xapakre®
PH3yeTCa SHHAPHEIM OTHOLIeHHeM Ha nape % W % W ne Brerja
Moxetr OulTh yHKiHeR, 3afawoulelt oToGpaKeHHe TPOCTpaH-
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ITBA BXOJ0B U B MPOCTPAHCTBO BHXOJMOB %, DTO 3HAUHT,
4yTo He TpebyeTcs BCIOAY ONPEAEJAEHHOCTH GHHAPHOMG OTHO-
UleHAR, T, e. CYILCCTBORAHHS IS KaxIoro Bxoga w9y
xors Obl QJHOrO  BaIXoda Y&, M OAHO3HAUHOCTH peakIliH
ofibeKTa, T. €. BOSMOXHBLL jiBa (ad Dosee) BoIXORE I, H(
€% upM  HeKOTOPOM BXOJI® 4, Takux, uTo (4, #,)SE M
(w, y)EE.

Onpenesenne (3) uMeeT B BHAY TaK Ha3elBAeMblc ORHO-
pcaHue  ofbeKTH. ¥ ofHOpPOAHOro ofhexTa Kaykaana mapa
BXO,‘I—ﬁBbIXO)l'(uHD. e Y, M}E:E ABMSCTCH OTPE3KOM HEKOTO-
poil Tapel BXOL— BBIXOL (”10. w1 Y, m]) & E. 310 03HayaeT, 4To
ecJaH napa (“110. ar Y M)EE, o £ apasagaexkur n aobas
yacrth TOM napm, T. e, (”m. o Y, 11])65}3, rwe L, U
o <{,. OjHako ecnu HaljAeTCsl Takad mapa (uho, Y r.v)'
KoTopas He SIBJASIETCS OTPE3KOM IPYrofi mapbl, To OGLEKT
HEOJHOPOJIEeH,

Hrax, 8 Morean nfbexra munoxkecrso £ onpeneaeio Kak
HEeKOTOpoe BHIIAPHOC OTIOINCIHE, A He Kak (QYHKIHT MR
omepaTtop, NpeobpasyioniMe BXOAHBIE MPOTECCH (CHTHANH)
B BLIXOAHBIC. JTO CVIUICCTBEHHO, MOCKMIBKY TAKHE (haKTOPBHL,
KaK 1auajbHLIe VCJOBRHA ypaewcHufi obbekra vnu ero na-
qaJgbloe COCTOSHHE MOTYT OBITh MoOLIe H TO3TOMY ONHO-
3HayHag CBA3L MEMIY BXOIOM H BLIXOAOM HCKIIOUAETCS.

B xavecTBe npuMepa pACCMOTDHM JHHEHHYIO CHCTEMY

C p-MepHLIM BexTopoM Buixona y() = (yr(fY, ..., yp (1)) ®
r-vepielM BexTopeM Bxona u(f) = (u(t), ..., ur-(¥}) u ypap-
Helnem .

yO)=AyO+B@Ou@), (2.2.6)

e Al)y=|ai()|,,: Bl)==116:)],,, .
Pemenne ypasHenus (6) naerca ¢popmynron Kowmw

yy=Pt,tye+(Pit, 9BOuEE  2.27)

Zo

re ©-— BEKTODHLIL mNapaMeTp HAYAJbHWX  VCJAOBHH,
P(f, t) — byHanaMeHTaabEas MM NMepexoldHas MaTpALa co-
cToaHui. 3ametum, uto P(f, L) B({)=H(f, f) upencras-
AseT coBolt HMIYILCIVIO XapaKTePHCTHKY CHCTEMBbI, [lepBulft
cronbew matpuunl [ (f, {p) ABIAAETCH BEKTOPOM BBIXORA Y (1)

npu 0=0, u=(o(i—t), 0, ..., 0}, BTOpoOil — BEeXTOPOM BHI-
xofta y(t) npu 6==0, u(f)=(0, o({—4%), 0, .., 0) u 7. n
10



Bo scex paccmotpeHlilX caydass kaiomy o4, . oTe-
HdeT MHOXKECTBO OTPe3KOp (Pyusuxd BuAa Yy, 1 COOTBET-

cTeyloliee MHOKECTBY ailageHnit mapaMerpa o. Takum o06-
pa30M, B ONpENIeHUOM Bhille 06LeKTe (3) BHIXOZ CC BXOJ0M
CcEs3an HeQAHO3HAuU0. JTd HEOANO3HAUROCTL ONPEALIACTCH
HaJHuHeM [POH3BOJLIIONO 14PAMETPA ¢, IIPHIHMAIONIET0
jHauenHsd B NEKOTOPUM [IpOCTpancTse Z, CCJAH 6 — H-MCp-
Wbl BEKTOP, TO X=R" — IPOCTPAIICTEO YIIOPAIOUCHELIX [10-
caejloBaTeNbHOCTER K3 1 unced. 1o 3T0 e osuavacr, oue-
BHAHO, YTO BLIXOJ Y CBs13aH (PYIKUMOUAAbHBIM OTHOIHEHHEM
¢ napoét (o, w) Mayg cyuleersyer uexoropas (yukuna G,
Taxad, uTo

y="0 (0, u}. (2.2.8)

MrbiME cnoBamy, Kaxa0My OUHAPHOMY OTHOINERHIO HA nape
NPOCTPAHCTE Y H ¥ CTABHTCA B COOTBETCTBHE HEKOTOpOE
MHOMKECTBO X H HeKoTOpas Asyxmectuas Qyuxuns G (s, u)==
=y. [llpy srom par moboro wed n aodoro ye=# Bo-

noauferca (u, y)=L 1Torda ¥ TONbKO TOria, KOrAa CyLIeCT-
ByerT uapaMerp o2, rakoll, uro G (o, u) =y. B stom cay-
yae MUOMECTBO 2 ByAeM HA3bIBATL LPOCTPAHCTEOM COCTOA-
Huil 06beKTa S ¢ NPOCTPaBCTBOM BXOjJOB % M Npocrpan-
CTBOM BBIXOAOB ¥ n0pu Aauuoll pyuxuun G (o, u). Bubap
1pOCTpancTBa COCTOALKA X u ¢yuxuun ( npu 3a;janioM
NPOCTPAHCTEE BXOLOB HCCALAYCMOro 001LCKTd, PABHO KaK H
Te¢ AONyLIeiina, KOTOpbie I1Mei0T MecTo lipH 3ToM Buiope,
HMEIOT QYellb BazKHOe 3HAYCHHC, NOCKOJgLRY OT HHX 3aBHCHT
@ACKBATUOCTL 1IOAYUCHHOH MaTeMaTHYCCRod MoJAeaH H3H-

YECKOH  (3KOLOMNYECKO#) CYLIIOCTH  pPaceMaTpHBaeMbliX
ABNCIHH.

Ha (8) surexaer, yto npu BBefeHuH napaMeTpa ¢ BLIXOL
Y,  ¥BAAETCA HEKOTOPOH (hynukUued OT o H BXOAa o i3
_— (3 N3

Bto y =000 u, 1) (22.9)

Tonuepkiem, uro G csszbiBact Mexay cofoll oTpeaku

W ¥y ua uuTepsanse [l {;]. B sopaxkcrun (9) napamerp

G MOXHOC CUHTaTh COCTOAHHEM CHCTEMLI B HAuaJbHLIH MO-
MCHT BPeMEeHH, T. e. NOJOKHTL 0=x{fy), Toraa

yifo. f]::G (x(t")’ u[gu‘ { ) (22!0)

Onpefenum COCTORKAC CHCTEMEI B MOMEHT {. 3TO MOXHO
CAenats, ecin  dydkuud g, =0 (o, U, ) Ha Wirepeane
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l£s, 4,] 6yaeT 06nanaTh CBOHCTBOM COUWIEHEHHA NPH YCJIOBHH,
YTO Ha TOM XKC HHTEpBaje CBOHCTBOM codacHenns [3, 4]
06/1a4ACT OTPe3CK BXOAHOH DYyHKUHH U, .,

Otpesuk BxonHOK GYHKUEM 00/1a48T CBOFCTBOM CUWJEHEHHS, €CJH
Lol {2) i i

Lt nEGelx ¢ E [y, f']'lui(fn. o 4ig t‘]EQl(ll;aHﬂ.eTCﬂ Takoll w4 &

- = gt = —

=U, uro Bt 1) =0 0y A (e 60 = 10 PyHKUHA Yig tg =

=G s, uy ) vbiaiaer CROMCTEOM COWICHEHHA, CCM A KAW/ILX

s teltn ] wuy, o, E U naiaerea o =F (s, gy ) E LN

UDH KOTOPUM  OTDESUK Yy ¢ 1 = G(s by, )} cocTaBiRH K3 aBYX Che-
1 : 2

AYIOUTHK APYT 33 JADYFOM t()lri)eaxoa yEt:_ = {_:2{;;. i, ) B s, =

=G0 g, )y T g oy = Yo 1) B Bley) =dq, 0, APYTavE

C/I0BAMH, CUGACTBO COMMCHEHHH 03HAUAET, UT0 UTPE3VK BLIX0A3, COOTBET-
CTBYWOUIHA napamerpy s H OTPesKy tg, 4y W2 uurepeane (Lo ] coppa-
AAET € UVPE3KOM BLIXUAA € LIAPAMETPOM S M BXOAUM Uy 4)» @ HA HUTED-
Base (£, #1] © orpeskom Bwxoa, MMeiomum napamerp o' = £ {3, #, 4y)
H BXOA U s 4 . BaMeThM, 4Ta BCKLY GepYTCA OOMYOTKpeITRE MHTEPBAEL,
uToful M3dexaTe TPYAHOCTCH onpeaefeNHs GQYHKUUA B TouKe .

Ecnn napaMerp ¢ Obll NPUIAT 3a llauafblioe COCTOSHHE
x(f), eCTCCTBEHHO, 4TO NapaMeTp ¢ OYLeT COCTOSIHUEM
B MOMCHT £, T. e. ¢/ =x(¢). Taxum ob6paszom, ypasuenne {10)
BraovaeT ¢yHkuuo G OT navadbHOro cocTosHHA X(f) H
OTpE3Ka BXOJAa. ¥YpaBHeHHe COCTOAHHA 3alllINeM B BHAE

xO)=Fx@), u, ,) (2.2.11)

rae ¢yuxuns F onpegensieT COCTOfHHE CHCTEMBl B MOMEHT
{ B 3aBHCHMOCTH OT HauaJbBHOIO COCTOMHUA M BXOJ@ Ha
UHTCpBane [fy, £]. 3amerum, uto bynkuus F nag JuHaMH-
yecKHX CHCTEM B oflleM cayuae NpeicTasnseT ColOH one-
patop. B otanune ot (11) ypasueuue (10) naer He snaue-
HHe BBIXOJA B MOMEHT {, a Becb OTPe30K BBIXOZAa Ha HHTep-
Baje [fp, ¢]. Hdas Toro utobbl NOAYYHUTH YpaBHEHHe AAsA
y(f), B ypasuennn {10} nepeitlleM K npejedy cilesa mpH
fe—t. Toraa 6ygeM HMeTb

y(t)=g{x{), u(?)). (2.2.12)

Dyuxuua g, npeicrapnfiowas cobof  byHkuuw G npu
fo—>f, B oTauue ot QyHkumd G u F sABAAerca o6bIUHON
udenoBoit @yHknuel, ¥Ypasdedusa (11) u (12) npeacrasas-
10T co60H yPaBHCHHA BXOJA — BHIXOJ — COCTOSHHE B HHTe-
rpadbHoil nan KoueuHol ¢opme. Jag Toro uTo0H NOAYUHTH
3TH Xe ypasHelns B nupdeperunanviolt opme, neobxo-
JAHMO TIepeHTH K npedeny cheBa B ypasHeHHu (11).
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Bui6paR 3HauCHHS x(#) u x{lo), oGpasyem BHpaNeHHe

x{t) — x {ts) F{x (), L7T) Y— F {x {fa). u(fn))!

{—to f—1o

nps Tepexofie X npesieny B JIEBOA YACTH KOTOPOTO MOJyHUHM
npousBoAnyK x(t}, a B npanoil — 0GLIUHYI0 MHCAOBYIO BVHK-
pawo f(x(f), u(f)). Taxnm o6pa3oM, ypaBHeHHs BXOX —DH-
x0Jl -- cocTosinke B AHbdepenunalbioi GopMe GyayT HMETh

BHI )
x(@O=f{x®, u{t)), (2.2.13)
y(@)y=g(x(t), ulf)). (2.2.14)
PaccMoTpuM Kax NPHMEp CTAUHOUADHYIO AHHeRHYIO cH-
CTeMYy € YpaBHEHHEM BXOJl — BBIXON

y (O="Ay({0)-- Bu (0),

pemtednc Kotoporo aaerca bopmyaofi Kown
1

g == e~ { e 2By (5) gt

310 peutenye TpH MIOOGBIX T<:! NPEACTABEMO B S5KBHBAJIEHT-
"ol hopme

t
yy=e" "o [ By @ ay,

l'nﬂ ¢ — eA (t—tu)c + {EA (‘—.{)Bu (E) dE-
o
CJIEJIOBaTe.ano, YPaBHEHHE COCTOSHHA CTBHHOHHPHDF‘

JHHeAHOR cucreMbl B KOHeYHOH $OpMe HMEET BHI
¢

x@)=e" ") 4 (! VBu@ A, @219
o
a YPaBHEeHHe BuIX0oAa — BAL
gy =x(). (2.2.16)

3anasaemoe hopmyaoch (15) Bupaxense aas x () apas-
eTCH pelenneM aHdQepennHaTBHOTO YPABHEHRSA

x(ty=Ax ()4~ Bu (), f 2217

Kotopoe BMecte ¢ (16) o6pasyer ypaBHERHS BXOI — COCTOS-
Hi¢ — pHIX0A B AHQdeperunatbHOR dopume,
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Kak yxe ykaspiBajoch Buillle, yparHenhne (17) MomHO
noay4nTh M3 (15) nyTeM nmpeledbHOTO Mepexodd HpH l—t
canesa. Ma (15) oGpasyeM BLipaxenHe

ty
f AR g (k) daE
e U=todg (1) — x (1) i

fo— 1 to—t
npuMenas upasuao Jlonmramss, npd nepexoiec K nNpereay
mpy {e—={ noayuaem

—Ax (1) - x () =Bu ()
uan vpasnenue {17).

74
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Puc. 2.2,

B ofulem csiyyae ypaBHEHMR BXOA — COCTOSHHE — BEIXOJ
B AH(Qdepennnanpinol GopMe 1S JAHHeANBIX CHCTEM HMEIOT
cAeAYIOILHH BH]

X ==A{t) x({ + B u®), (2.2.18)
y(t) =C(t) x () +D () u(t) (2.2.19)
A, KaK y}Ke YKa3eBanogh, a4 HeJTHHEeHUbIX
xO=fxO; ul®); O, (2.2.20)
y{t)=g(x(t); uli); £} (2.2.21)

uit) [ —— %(1) Al Yt

7t =24 =D

Puc. 2.3.

Ypapaenuam (18) u (19) coreerctByer 6.0K-cxeMma,
noka3ansas Ha puc. 2.2, a ypasHenuam (20, (21) — Gmoxk-
¢cxeMa, Hpusejennan Ha puc. 2.3

Ecnn cHcTeMa AMCKXPETHAs W Bce NepeMeHHbie ee QHUKCH-
pylo1csl uepe3 paphble HHTepBaJabl BpeMenH Af, To (20) y
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(21) I‘lpeoﬁpa.’iyl{)TCH B VPABNEHHST B KOHEHHDLIX pasHocTax
x (BAT+ ALy =[(x(kAL); w(kAL)),
y(BAY) =g (x(kAL); u(kAL)),
k=0,1,2, .., o0

wan, ecau 06ognaunty kAL 1 n At=1, 10
x(t+1)=Ff(x(t); u(¢)), (2.2.22)
y(t)=g(x(t), u{t), (2.2.23)

®opmbl, Simskne k (22) m (23), uMelT ypapuenns
BXO[ — COCTORIIHE — BEIXOX 1A% aBTOMATOB.
Tax, ans asroMaTta Muan

x(8) ==f(x({—=1}; u(t)), (2.2.24)
y(By=gx(—=1); u(®)), (2.2.25)

a jig aBToMara Mypa
x(fy=F(x(t—1); u(t)), (2.2.26)
y(t)y=g(x(t)). (2.2.27)

Hnas o6oux asToMaToR ¢yHKNHH (24) u (26) HasbBawT
dyHxavMH nepexonos, a {25) u (27) -— dVUKINAMH REIXO-

xit) [ ud) X)X )
wt) | L ;5£ﬂ'=° i g0 )
fi )=4>‘LLE_ D x{t-1)
=== =t ult)
ABmomam Mypa Admomam Musu

Puc. 2.4,

H?B. Brox-cxemmt apromaTos Mypa u Munu npusepens na
pac. 24, Ha 6arok-cxeme onepatop L1 zanaer crepywiee

NpeoBpasopanme:
E-vx(i+DY=x(®.

Taxum ofpa3oMm, MNOHATHE COCTOFHHUS OMpefeaeHo AJs
OUEHb IWHPOKOro KNacta AMHAMHYECKHX CHCTEM. Cpenn TeX-
HAYeCKHX ob6bekToB H cHCTeM OGonbinoe pacnpocrpaHeHue
HO'HY_LIHJIH CHCTEMB C OIHHM COCTOSIHHEM, IIpeICTaBIAKILINE
coboi Pas3aH4YHOr0 pola nunefinvte, Henm{eﬁﬂme, JHCKpeT-
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Hble H JIpyTHE TIpEOﬁpElBOBHTCJ]H BXOJHBIX CHTHAaN0B B BLI-
Xoauble. Jaa cHCTeM ¢ OfnHM cocTodisveM wsmecto (19) n
(21) GyaeM COOTBETCTBEHHO HMETh

y{t)y=D(#)ull), (2.2.28)
y(ty=g(u()). (2.2.29)

Ecan cucreMa puckpetnasn, 10 B (28) n (29) £=0,1, 2, ...
ABTOMATH ¢ OJHHM COCTOSIHHEM ABJAIOTCA aBToMaramnu 0e:
MaviiTH U HA3LIBAIOTCA IHOTIA peneillibiIMH YCTPOHCTRAMH.

3. PUHLIMNLL YMPABNEHMAE AUHAMUMECKMMU OBBEKTAMM

PaccmoTrpr Knace cHCTCM HAH 00LEKTOB, NOBEALIINE KO-
TOPBIX ONHCHIBAETCH yPABHEIUAMHE

x(t)=1(x(®); @), 2.3.1)
gy =g x{ u{). (2.3.2)

B HexoTopwIX ¢Ayyasx BLIXOI 06LEKTOB SBJAETCA B TO
Ke BpeMsil H WX cocTofHHeM, T. e. y({)=x({). B cpasu
¢ 3THM cHavana OyAeM paccMaTpHBATL TOABKO VPaBHEHHE
(1). Bxoa ofwerra npeacTasaser cofoli ROIAEHCTRUE Ccpe-
AB Ha OOBLEKT, IpPH 3TOM B Cpeldy BEJMIOUABTCS H VIPABJIAKI-
miaf cHcTeMa, BrineauM BoaleficTBHe ympanaAwlled cucre-
MBI H paszjefHM TeM CaMBIM BXOIH HAa JBe Tpynmel, 3a
nmepBoi Tpymnmoi ocraBrM ofo3nauenne u= (4y, iy, ..., Ur)
H Ha30BeM ee ynpdasaeHuem, BTOPYID TPYMTRY BXoAoB 06o-
3Havum uepez v=(vy, Vs ..., Um) H HAIOBEM e @CIMYe-
Huexm, Bxogamu u MOMKeT pacnopaXaTbes MO CBOEMY YCMOT-
PEHHIO YNpABAAIOINAA CHCTeMa, KOTOpasd, BO3REeHCTBYA Ha
O0'bEKT, CTPEMUTCA TIOAVIHTL HEKOTOPHIH KeaaeMblll pesy/ib-
TaT. BoaMylleHne v npencrasaser ¢ofok HeKOHTpPOJHpPYye-
MOe BO3JeHCTBHE CPEIbl HA YNPAaBAAEMYIO CHCTeMY. HaNpH-
vep, CO CTOPOHBI NMPHPOADLI, NMPOTHBHHKA M T. N. [lostomy
hanee 6yIeM paccMaTpPHBATh ChAelVIOllee VPaBHEHHE:

x{t)=Feq); ul); o)

rae  x(f)—n-MepHBIl BEKTOp COCTOSHHA HMJAH BBHIXOJA;
u(t) —r-MepHoifi BeKTOp ynpamrienus; v({) — M-MepHuIl BeK-
TOP BOIMYILIEHHA.

s nusefinoro cnyyan nociennee ypaBHEHHE UMEeT B

x)y=A@Mxt)+B.Ou+Bho@d (233
" |
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Jsi B MHTEFPANBAOM BHAE
t . . - “ .
x(H=@{, L) xit)+ § @, §[BuG) 4+ BrEldh. (2.3.4)
fa

Ecean A, Bi, Ba — nocroannele MaTpHLB, TO
B, t)=et (2.3.5)

Kak Buato 43 (4) cocrosune ¥(f) B MOMENT BpeMeHH i
3aBHCHT HE TOJLKO OT yIPaBAeHHA H BO3MYIIEHHS B MOMEHT
{, Ho ¥ OT BCex NMpPOWALIX 3HaucHui yApasNelns ¥ BO3MY-
HieHHs 1a HHTepnajac [fy, {] (nposBnenne npHAUNNHO-CAen-
CTBCHHBIX OTHOIUGHHH},

®opmyna Kowu (4) mMOMKeT paccMaTpHUBATLCHA KAK Ofle-
pATop, CBHSLIBAIOMUIMA (yiKUHIO cocTosuua x(f) ¢ (yuk-
muaMu sxona u{f) u v({) na uareprane [fof].

B ofmem ciyuae NHHeRHBIX, HeJHHEHHEIX, AHCKPETHLIX
M npounx cucreM O6yaeM CUYHTATb, UTO B COOTBETCTBHH
¢ (2.2.11) nopefeHue CHCTeMbl ONPEUEAReTCd HEKOTOPHIM
OrnepaTopoM

'x('t):'F(u[fn' £ U“m 1 X(i{o). t)s (2.3.6)
ONpefeneHiEIM 11a TIPOH3BENElHH TPOCTPAHCTB
TXUXY, x&Z, ucl, vEV.

[Ta CIIpCOCNICHHIO, YIIPAaBJAEHII¢ CCTL TaKae HCI0Jb30BA-
HHe MPHYHHHO-CAEICTBEHHLIX CBA3cll, IPH KOTOpoM odpaay-
eTca TNoBeAeHHEe, NPHBOAsIIlee K JKeqaeMOMy pe3yJbTary.
B pacematpupaemoM cayuae Xeaaemblil pesy/bTaT MOMET
XapaKTepPH3OBATbCH, HATIPHMED, COCTOAHHEM CHCTEMBI B KOH-
ue uurepeana [fo, #1], T. €. 3HayeHHeMm BekTOpa X(f1)=x!

Ilpr  sroM} ynpaBienve TpakTyercd Kak BuGop Takoil
BEKTOP-OYHKUNA &, ,; H3 MHOXECTBA BO3MOXKHEIN yIpaBJe-
HHil 9, npu KoTopoM yMpaBaAemast CHCTEMAa MePeXOIMT H3
COCTOAHUA X({fg) ==x" B cocTOAHUE X(#)=2x!

HoCTHrHYTOMY DE3V/bTaTy MOMHO AaTh OIEHKY, KOTO-
Pyw nazopem xpurepuem ontumarbuocrTd. QObIYHO  ITO
Pysknnonan, saganuuiil B obwem chyyae na &, U u 7,
8 HMEHHO

(D (x[tﬂv rl]’ u[fm f:]' 0[’0- tll).
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Yupaenentie u, , €9, nNpu 3ajaHHbX X° M XY, duTepBae

[fo, 1] u onepatope F Bnidupaercs Tak, 4ToObl {PyIKIUHO-
Haa @ npuuHMaln >SKcTpeMalbHoe 3nauende. Q0osHauuM
3TD JKCTPeMANbHOE 3HAaueHie GyHKIMOHA A Yepes z, TOraa

=exir [ X, . %, op Uit W)X O=
=1
EF(ull!a- f]’ Ulto. ] xo’ f); xl’ XGERHI. (2.3'7)

Yupasneuue u, ., NPK KOTOpoM (dyHxunoHas O upuim-
MaeT SKCTpeMasdbHOe 3HAUSHHE, HASLIBACTCH OAMLUMAAGHGM
ynpasaenues. OrpaHuuene Ha ynpasieune &, , & MOXKHO
3anucaTb Takke B Buge (=R, i€, L), rae Qu—
3AMKHYTOE OFpaHHYCHHOE MHOXKECTBC B NpOCTpaHcTne K7,
[1pn aToM B oblueM cayuae Ly, =, (f).

3apaua (7) ponmyckaer leablit pAd PasTHUHBIX MoaHpHU-
kanui. Hanpumep, MoMenT BpeMmeHH ! MoxKeT OBITh He
(dHKCHPOEAH, a (HKCHPOBAHO TOJLKO COCTOAHME x!, B wo-
TOpOe 10JKHA Iepefitn cucreMma. Boace Toro, y BekTopa
xl= (x4}, ..., x»') Moxer OBTL 3aZaHO TOJBKO K{k<n)
KOMIIOHEHT, B TO BPEMfA KaK OCTaJbHble A—K MOTYT OBITb
IPOH3BONBLIEIMH.

Ho cux nop mnpeanocaaradoch, uro v W F uasceTHhl.
O6piuo ke 06 7 v HMecTes nenosiHas  HidopManus.
O6osnaadm anpuoplibie (B MOMeHTHl {<fy, T. €. 10 Haua’ia
ynpasJenus) janusie £ u v uepes ¥ u 7. JeficTButeibhbie
anaueHust £ y v OTAHVAIOTCA OT anpuHOPHBIX F W U Ha HeKo-
TOpble Henpe/lckasyeMble suauenna o 0 Ue [3]. Takum
oBpazom, QopMabil) MO/KEM 34i1HCaTh

F==FPF: u v=vPov..

Kpoye anpuophoit uadopmanun o6 oneparope F ¥ Bo3-
MYWEeHHH © B pOlLEcce YNpaB/aeHHs MOKHO MOAYYlTL TEKY-
Y0 HHPOPMALHKIO 0 BEKTOPE MapaMeTPoB COCTOAHHS X (f)
HJTH BbIXOfe y ().

B 3aBHCHMOCTM OT MCNOJL30BaNMA ANPHOPHOR H TeKy-
uei uHGOpMAlHU PasaHIAOT TAKHE BUABN YIIPABAEHNS, KaK
NporpaMMuoe ynpasJdeHHe, ynpasdeiue ¢ 06paTHO CBA3LIO
H CMellaHHOe.

* 3uak €D 03HAYART KOMNO3HUHID B KaKOM-JHG0 CMHICJE; YacTo
Aast v 310 GyAeT APOCTO cyMMa {-+) ¥ TOr[a U, HAaSLIBAKT aLIHTHBHOM
NOMEX0H.
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Fenit poab  yipamisloilero obbexia  CHeresbl  1iph
yrpapdesnn ¢ 06paTuOl CBA3LIO BRINMOJHNET ABTOMAT, TO
JMeeT MCCTO aBToMarducckoe ylipasnenne. Ecan ¢yuxumm
MpaBicHHs UPH yupaB/enuu ¢ 06paTioi CBA3LI0 pacnpeie-
Jenbl MeXIy YeJqOBCKOM H asTOMaToM (B ToM uncie IBM),
10 TOBOPAT 06 aBTOMaTH3WpOBalloM ylpasiaelun. [lpn
5TOM OGBCAHHEINE UCI0BEK (IPYNna) — aBTOMAT - - DOLCKT
HA3BIBACTCH G8TOMATUUPOSAHHONL  CUCTEMOL YNPABAEHUS
(ACY). Uacto cucrema  «deJ0BeK — aproMaT — 00DexT>
Bl «UCI0BEK — aBTOMAT» HA3LIBACTCH 4eA08EK0-MAUHUHHOL
cucresoii. B cienywollnx maparpadax SyavT paccMoTpenbl
NPKIHIIHAABYbE BONPOCH PAa3JHUHBIX BHIAOB YNPaRJeHHs
TEXIHYCCKUMH DOLEKTAMA.

HauHeM paccmorpcHue npoGieMsl ¢ MPOrPAMMHOIO yrnpas-
JIEHHs, KOTAa A0 Hauala awk1a ynpabJeHds NpH { < i, LPeMs-
BOLUTCS BRIGOD U, ;) KaK IpOrpaMMel YpaB.IeHHs Ha HHTep-
Baqe [t, #;], B TOM HHCA® H HA HMHTepBalte O=<f< oo.

B 3aBUCHMOCTH OT POAH Up ¥ Fe 1 HUDOPMALHH O HUX
PA3JHUAIOT TP BHAA NPOIPaMMHOFO YUPaBIeHHA: aerep-
MHUHPOBAHHOE, BEPOATHACTHOE, HIPOBOE (MHHUMAaKCHOE).

4. MPOrPAMMHBOE YIMPABNEHWE TEXHUHECKMMUKU OBBEKTAMM
(AETEPMMUHUPOBAMHAA NOCTAHOBKA)

4.1. Nocvanoska zagaum. MNpumepei

Bauswuem v, m F. Ha pesy.abTaT yhnpapiedus upi ne-
TePMHHHPOBAHNOK NOCTAHOBKe 3aXaun Opedelperator
HCIOJBL3YIOT TOALKO alpKepHbie aaHiubie £ # 7. Ilpn stom
B (2.3.7) F u v 3aMendwoTea Ha F u 7.

Pewms (2.3.7) moayuum nporpammy yupasieHus u*, =

] - . 0+ %2
={{t,' u* () [te<t<t); Tak Kak onepaTopy Xx(=
=F(u[,m i Ot 1 X5 ) B 4acTHOM CJyuae COOTBETCTBYET
YpaBHeHHe

£O=Fx ), u@, vQ) @.4.1)
TO, pewms ero opH & () =u*(f), {,<{<<f,, NONYUMM ORTH-
Maibhoe noBeleHHe CHCTeMH X, ., T. €. ONTHMANBHYIO
TpackTOopuio nepexola H3 COCTOSHHA X° B COCTOSIHHE X'

LpeneGpemenne v, u F. oKazwlBaeTCAl ONpPaBAAHHBIM A
MHoryx sapau.

l'lporpaMMHoe ynpaBJeHHe DBecbMa W BeckMa pacipo-
CTpaneno,
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B rauwecrse npuMépa MAKHD DPUBECTH XOpOiO HImeCTHyld 3ajady
D naGope BHLICOTH H CKOpOCTH caMoieToMm. [lapaMeTpamy cocTosHuA
ABASIOTCA BHICOTA Xy # CKOPOCTL X2 nonletd, IIpu ympoluewHod (Ho Jo-
CTATOYHON ASH MPAKTAKH) NOCTaHOBKe 3a]a¥H B KauecTse YIPaBAelns
GepyTes TAra \BHraTead 4y M YTOJ TAHIAMKa CAMOICTE 4z 34METHM, 4TO
€CAH TArA ABHraTejld CYUleCTBEHHO 3aDHCHT OT NapaMeTPOn COCTOSIHA,
TC 3 KAYeCTBe YIIPARJICHNA CAIYET D3IATL HOJACHKCNHC HA]POCCeaBHON 3a-
CIOHKH CHCTCMEL PETYJUDPOBANHA TATH HABH-
rarend. 3ajaua o Hafope BLICOTH M CKOPO-
CTH C3aMOJETOM MOMKCT PacCMaTPHBATLCH
B JBYX NOCTAlOBKAX:

1) uaiitH ynpasaenue (u), #3), nepe-
BOAAINEE CAMOJET H3 TOMKH ¢ (PaIOHLIMH
xoopiviaTamMu {£%1, x%2) i Touky (X%, x's)
¢ MHHHMaJbIBMH 33TPaTaMH COPIOYCTO;

2) naiitm ynpabJeHde (i t3), Nepeso-
Jsiee caMoaer B3 Toukn (x%, x%) B TOu-
Ky (XY, x%2) 3a MBnnEMansHOoe BpeMa (3a-
Xauad MAKCHMAIbHOTO OniCTpoZeficTeNs).

B ofGoux nocTaHoBKAax Ha paj ApyTrHX
(az0BLIX  UepeMEHHBIX, HAUDPHMED  Yrod
aTakH, NPUXOAUTCA HAKJAALIBATL OTPaHH-
ACHEA, UTQ CYICCTBEHHC YCAGHHAST 3afa-
Puc. 2.5. ay (23.7).

3ameTtuM, yto npobaeMul, CBA3ALHBE ¢ PeUIeHHeM 32]a-
yi thHna (2.3.7), CTHMyJHpuBajsK PAa3BHTHE TEOPHH OIITH-
MaALHOCO YIPABJCIHA H €€ BecbMa MOILHBIX METoH0B!
NpUHLMTa MakcuMmyMa [lOHTpArHHA W AHHAMHYECKOTO Hpo-
rpammuposanys Begamana.

[Mperpammnoe ynpasjeHne OTHIOAb He BCerfa AOJIKHG
aCCOIHHPORATBLCA ¢ VIIPABJEHHCM, OMNTUMAJBHBEIM B CMBIC/TE
(2.3.7), xoraa $pyHkUHOHAT HMeeT DOPMadbHO-MATEMaTHYe-
CKO¢ BbIpajkeHde. THUNHYHBIM TNPHMepOM SHBJISETCA KOPpeK-
UM TPACKTOPHH KOCMHYECKHX anmnapartos.

TlycTe B HEKOTOPOH PACYETHON TOUKE & KDYTOBOW OPOHTH BRI04a-
ercsl Ha BpeMA Al TOPMO3HOA IBHraTels ¢ TATOHA p K CIYTHHK NePeXOIdT
HA 3JLTHNTHYECKYi0 OpGHTY (pHe. 2.5), BKaodenxe ABHraTe’s o3naqaer
MPUIONKEHNE UMTIY/IbCA TArY pAl,

[To cpasHeHHIO ¢ HHTEPBAIOM f1~—iy BpeMsa Af Mano, MO3TOMY peas-
HEIT HMIVIbC MOMWHO annpokcUMHpoBath O(f)-dyukumed, T. e,

Hm pAf == k3 (£) YAt} 0; pl— co,

fae h=pAf Toraa MosmeMm cuutats, uto £(f)=h8({). Taxoro suna

ynpannenHe S3KBHAAJEHTHO HAMEHEHHIO HANAJBHBIX YCRORHA B MOMEHT

BoaneficTBuR MMNyasca, [lokameMm 3TO Ha npHMeDe JHHeAHOH CHCTeMDL
PaceMoTpuM aHHe#HOe ypaBHeRHe

x = Ax + Bhd (1), (2.4.2)
rae B — nuatonadsuan marpuua ¢ xosbduunentamu by, b2 ..., bn B
h=(ky, ..., fn) — BexTOp-CTONGEL HHTEHCHBROCTER HMNYALeOB O ().
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RBocnoaniveMcs npeobpasoranney Jandaca 1aa ypasuelis (2)
o0

SEaLtein p{xtne st ar
- o

g, ucnosayy cpojicTpo L [x{H] = s {S) — x {0), npusenem {2) K Bu1y

SX18) = AR (§) 4 = (0) -+ BA. {2.4.3)

Taknm o6pa30M, NMIVABCHO® RO3TeHCTBHC NpnBOdnT GrakTHUECKH
K H3Mellelky HavATbIE X YCAokhil:

x1(0) = x (0) - Bh.

PasvMeercsl, d9T0 CKAUKCOOpPazHOC u3MEneHHe Pa30BLiX ROCOPINUHAT
ga cueT §()-p0o31efCTBHA GHANICCKIT PRAFH3IYEMO Nie JNA BCeX (hajoBmX
koop.naT. Ono, HARPHMCD, KEPCAMI3yeMO AN DPOCTPAHCTBEHHLIX KO-
OpAHHAT  COYTHHKA, HO  pCalii3yeMo ,

AAS ¢TO BEKTOPA CKOPOCTH, KOrfa nroi- L X=X,

AefCTBHE 13 COYTHHK HMOYJLCA THIH
B MOMEHT BPCMCHH fn 03HaYaeT H3IMeHE- X
nHE ero BEeKTOPA CKOPOCTH CKAuKoM Ha
bh (pue. 25 u 26).

a)

Bo3MOXHOCTb HIMEHEHs Ha-
YAJTbHEIX VCAOBHE  (COCTOAHHA
B MOMEHT BpeMeHH [p WId JHo-
Goft ApyroH MOMeHT !) 3a cuer I
HMOY/ILCHOTO BO3JAeHCTBHA  NO- N N
3BOJIAET TPHUBECTH CHCTEMY B Sl
XenaeMoe COCTOAHHE X' B MO- S
MelT Bpemenu f, [las nona-

DaHus B cocTosHHMe E! nHeofxo- Puc. 26

1MMO  ONpelesHTb «OGpaTHbLIM

CYETOM» COOTBETCTBYIOLIEE HAYAThHOE COCTOAHHE XF0=s
=X(l), a s3atem no pasHocty IT'—x° HaiTH HeobxoaM:
Mbll BMOyaee, Taxum 06pa3zoM, TNPHXOAMM K 3adaue onpe-
AefneHusl HauaAbLHOTO COCTOAHHA ¥ 1o onepatopy ofpaTHo:
I'o nmepecyeta H cocToAnuio ! (B 06IUEM CJyuae BHIXCLY)
B MOMeHT BpeMeHd [ DTa 3ajzaua HasmBaerca 3adaderl
0 Habadaemocty 1 6yIeT 06CYKACHA HHXKE.

Bepremcsa K 3ajaue of onTHMabHOM ynpaBaenud (2.3.7).
B ornowmennn stoit sazaunm YMECTHO MOCTABHTb BOMPOC, Haft-
AeTes nu Boofule Takoe Uy, ¢, KOTOPOR MepeBefieT CHCTEMY
U3 cocroguus x' B COCTOAHHe %! 33 HEKOTODLIH HHTEPBAJS
BDEMenw [fo, £i], a ecau ¥ Halaercq, To 6YAET MU OHO EAHH-
CTBeHHLIM HAY 3T0 GYAET MHOMECTBO {um. t.l} PA3THYHBIX
YNpaBiesu#t, Tak K&K TONBKO B TOCJEAHEM ¢yYae MOMHO
TOBOPHTL 0 aanaue oNTHMH3AIHY,
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3anaua omHpejeJielsi MHOXEeCTBa {um 4} BCEX yipaBne-
HHH, NepeBOASIIAX CHCTCMY H3 COCTOAHMA x” B COCTOSHHE
x' 3a spemw T=={;—{y nasLBacTCA 3adaued ynpasiAeMOCTU.
3anaud yNpaBAAeMOCTH W 1alJI0A2eMOCTH HBAAIOTCA ABOM-
CTBCHIBIMH 2afaudMu. PaccMOTPHM cifatasa IEpBYIO.

4.2. MocTanoBKa 3a4auUM YRPaBnaeMocTi

Econ  cywecrsyer Takoe ynpasieuue #, ., KOTOpoe

NepesnInT CHCTeMY H3 cocToAnka X" B cocresaune x! 2a ppe-
vA b—Iy, To ByIeM roBopNTL, UTO 3Ta CHCTEMA Viipanndema.

Safaua of  ynpaBAACMOCTH CTABHTCH CJACAYIOUIHM 06pa-
30M: 3ajaMbl  ypaBHeHHsT cocTomumn X ()= F{(x{f), u(®)) u
unTepsan [(fo, 4] MOMRHO oM wabiTH, HanpuMep, Takhe KyCoy-
Ho-HenpepuIsable yHKUMH &4; (), f=1, 2, ..., u, OpH N0ACTaHOB-
K& KOTOPHIX B ypaBtieHHa X ()= (x(f), u(f) nocuemine
GyayT HMeTL PeuieHue X {f, f,, Xx°, 4, #)s YAOBJIETBODSIOLHE
KpaeBoMy YCJOBHIO X=X (t,, f;, X°, Q)

PaccMoTpum  neolXoAnMele ¥ AOCTATOMHBLIC \CJOBHA
VIPaBAAEMOCTH JUIHCHHALIX CHCTEM.

Bozbmey miHedHYI0 CTAUHOHAPHYID CHCTEMY, ONHCLIBAC-
MYIO YDARHEHHAMMU

X (B =Ax () +Bu(t); yh=Cx{)+Du(n), (2.4.4

rre A, B, C, D —nocrosiHHEle MaTPHUB Pa3MEPHOCTBIO
COOTBETCTBEHHD nXn, nX 7, pXn, pXr; ¥ — A-MepHHY Bek-
TOP COCTOSIHMSA; & — 7-MePHBIH BeKTOp BXOAOB, & i — p-Mep-
HEIH BeKTOp BHIXOJOB. (¥YUeT H3ReCTHOTO U WHYEro HEe Me-
HAeT B 3ajave 06 VIOpaBIdeMOCTH.) 3aMeTHM Taxmwe, 4To
BTOPOE 13 ypabueHu#l (4) He uMeeT 3HAUERHA 1JA yCTa-
Hosaenns GakTa ynpasBAAeMOCTH.

[Tockoabxy cicteMa cTAUHOHAPHA, MOMXKHO CYHTATB, YTO
tp==0. He wapywas o6utioctn, monoxnm Li=T u x'=0.
Taxum o6pasom, HyKEO HAaNTA VCAOBHSA, NPH KOTOPHIX Cv-
UIECTBYET YIDPABJACHHe Uy p, TEPEBOAANICE CHCTEMY H3
cocTpauns X" B HYJAERBOC COCTOAHNE 3a Koyewsoe Bpems T.

Hyeer mecto cnepywomas teopema. CreTeMa, OMHCH-
KAaeMad ypasHeHnewm (4), vipaBaseMa TOTIa H TOMBKG TOT-
Za, Korga paur 6J04yHol MaTpHUb

W= B, AB, AB, ..., A~~1B| (2.4.5)

paBeH n (m——crenenh MHUHUMAJNBHOTO TOJIHHOMA MAaTp#-
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ot A). JLoKa3aTEILCTBO TCOPCMB MOXKHO HafTi B padoTax
(3, 5—81. ] o

Hrtak, ecan IS paccMaTpuBaexoil JAHHelHOl cHeTeMul
crpaselHBa TEOpEMA o6 YAPABTAEMOCTH, T. €. pair Ma-
rpuup W paeen n, TO BCErja nafjerca ynpapgende, npu-
TOM e eAHICTBEHHOE, KOTODOe NEpeseleT CHCTEMY 3a Bpe-
ms T w3 coctosiunst x{f) =x° B coctosauuc x{T)=xt

[ipumep. [MycTs

—dyy — a2 by
A = B S ' 1
‘ {- dayy — (l2g ' 0 I
Torad
b —anh
W ( 1 10y .
0 —anh,

Kax sumuo, pant W pasex f, clAefORATENbHO, CHCTEMA YIPABJAeMA,

YopaniseMocTb CHCTEMBl HE 3dBICUT 1M OT BeAHUH!LL,
HH OT 3HAKOB Qu, 2, de. YIDABJIAEMOCTh HADPYUIACTCH, CCaY
TONLKO Qpr={. 3T0, MeXIY NPOYNM, O3HAUALT, UTO HHKAKOH
CBA3H M@KAY YCTONUYHBOCTBIO H YIPaBISEMOCTBIO CHCTEMH
HeT. YIDPapngaeMoCTh NPOCTO XapakTepHIyer HaJHuHe Heoh-
x0MMMBEX cea3efl B cucreMe. 1la puc. 2.7 npusezena 6aox-
cxemMa 4Jf paccMaTpHBae-

MOTD IpHMepa, 43 KOTopoh !

BHIHO, 47O NPH Kapymiennn 4% 77— A

CBSI3H Qg BXORHON CHIHAN __ﬁuu 5+ ay

4 ¥e OK43EIBAET BAUABHA -

Ha 6JI0K 2 W cHcTeMa OKa- Il

3BIBAETCA  HeynpabsIseMoit r————'

(Ha  pHCYHKe moOKa3adl

npeoBpazopaunsie 1o Jlan. Qor :

MACY BENHUHNM U, ¥| H X9}, | 2
B ocuoBuoii dopmyai- §+az;

POBXE OMTHM A/ ILHOTO YITPaB- 7

Aenus  (3.7) 3azaBa’uch
KpaeBwie yenohst x° m x.
Has Annefineix  cueren,
eCA  QHH VIOBJAETBOPSAIOT  YCJAOBHAM  YVHDABJAAEMOCTH,
Kpaesbe yesopua  MOryT  OHITL  IPOH3BOABHEIME  TIPH
KOueunow untepsane [fp, f]. DTO O3HAUAET, UTO 34 KOHeu-
HbIM uuTepBanm BpeMenu [fy, fi] cucrema H3 nwboro Ha-
HaabHOrg coctosHug x° MOXeT ObITh nepeseleda B .wboe
KOHeUHoe cocToAtue x! ¢ NOMOLB!O HEKOTOPOTO H NPHTOM

He eNHHCTBEHHOTO YNpaBAEHHS #y o VIMEHHO HeeauH-
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CTBEHHOCTL YNPABJCHHA MO3BOJAET BHOPATE OMTAMANLIIOE
yrpasJgenue, skcTpeMusupymilee dyuxnnonad M (Bozmy-
menre v cyiutaercs sazaHunimM). Ho takaq mocranosxka 148
CTALHOHAPHBIN JFHBEHIIHIX CHCTEM KaK yXKe VKA3LBaJaCh,
DABHOCHABNA TOMY, 4TC CHCTEMA X3 HAUAJLHOLO COCTOANHA
x® Moxker ObLITL mepeBeaeHa B nyneroe coctosinne (x=0).
IMockoabky A CTaHOHAPIBIX CHCTEM lianajo ofcyeTa ly
HecyllecTBedNo (BamHa pasnocTs f—Iy), TO M fp MONKHD
NOJOKHTL paBikiM nyaw. Huoe neso ams necrainonapHbx
audciinux  cuerem  (A{{) n B({) — dyurunu Bpemenn).
3Meck YIpaRAAEMOCTE CHCTCMEL DyjieT CyNLecTRENID 3aBH-
cetb or fp. [lo ompemenenuto [3, 6—8] wnecranuwounapnyio
JUHelnyi cncTeMy OyaeM HAasLIBATL yNpaRaseMoll B Mo-
MCHT o B TOM H TOJbKO B TOM ¢AVYAC, €CJAH LM BCeX BO3-
MOMKHBIX COCTOAlHA X" B MoMenT fp CyllecTByeT ynpasle-
He My 4p MEPEBLIALIEE CHCTEMY B HYJEBOE COCTORIIHE
B TeUeHHe KOHEYHOrs HHTepBanda [fp, f].

MubmMe  cnoBamu, cucTema ympaeaseMa npH f,, ecsH
X(t, X° by #, ,)=0, npu sToM 4 < oo u 3aBuCHT OT X°

H fo. 3TO paBHOCHJBLHO yTBEPHKIEHHIO, YTO HECTalHQHADHAA
CHCTeMa ynpaBaAeMa B MOMEHT fy TOrZa H TOJBKO TOTHA,
Koria moboe coctosnre X mMoxer GwiTh NepeBeleHO B JIO-
6oe coctosHue x! 3a uHTepBan [fy, fi], Koraa f1< oo u 3a-
BHCHT OT X0, x' u #o. Jloxa3aTeabcTBO COOTBETCTRYIOUIEH Teo-
peMul MOXHO HaiTH B [3].

4.3, 3apava o HabnogaeMocTH

PaccmoTpnM Jnnefinyio cncTeMy, OITHCBIBAEMYH YPABHE-
HHAMH

X)=Ax(®)+Bu(t), FO=CXO4-Du(r). (2.46)
CucteMa HaselBaeTcs BnOJHe HaGmozaeMmol, ecuu aasa
HEKOTOPOrQ MOMEHTa BpeMeHH t,>tu awanus Matpun A, B,

C, D Bxoma u, ., n BBIXOZA y” sy AOCTATOuHO, YTOBHI
ONPeaENHTh HAUANBHOE COCTOAHHE &(lp). Nepennwewm ypas-
Henus (5) u (6) B HHTBI‘paJIbHOH dopue:

Xty =ettifige 5 e* =" By (z) d,

§(y=Ce? "~y ; e* "~V By () dx4-Du ().
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Suast ¢, ;, MOXKHO BCerja BhUIQJHTE COCTABJAOULYIO HaGmo-
Jaemoro Bblxofa y (i), paBHyio

1
=70 —C | " ~Bu () de— Du ).

o

Caenopatenbllo, ¢ TOUKH 3PEHHS onpedencidd naluao-
NAeMOCTH HCXOJHAA cHCTeMa ypaRleituii sKBHBAJeHTHA Che-
AYIOLLef CHCTEME C HyJeBHIM BXOA0M &, =0

x () ==Ax (), y({) =Cx (0. (2.4.7)

Mmeer mecto caeayiias teopema [3). Cucrema na-
GaofaeMa TONMa H TONBKO TOrJA, KOrAA PaHr MaTpuuul

AT TA~T T - T
S=|cC', A'C", (A'yC,..., (AN (2.4.8)
pased n. 3pec AT, CT - y
TPAHCIONHPOBAHULIE M- ., by g%
rpuunl A u Ccootpercroe- <- - “+a Cy >
n ,
HO; M — CTCHeHbL  MHUHH- r"L lilhatill X*
MaJbHOrO [HOJMHOMA  Ma- B !
TpHub A,

Ecan  ycilosuda (8)
TeopeMbl 0 HalJdwoAaeMo-

2ot
CTH BBIUIOJIHAKTCA, TO HA- 0 p
yajabHoe cocToAHie X (fp) o— -
+ §+az;z ¢
onpefelsercd AJ8  ypas-

Henuil {7) cINHCTBEHIBIM 2

o6pasom. Ecaum xe ycao. Pue 28

BHSL TeOpeMbl HE BBINO.I-

HEHB, TO MOTYT OBITh HavaJbHble COCTOSHHS, KOTOPLIE HEJb-
351 ONPEAEJHTb MO BHIXOAY ¥.

Mpumep. [lycrs

—ady —4a .
A=k 1 n'C=|CuO|-
oy — o2
T AT AT j |t —@ntu
S=NCL ATCTj=|"] .
— &12C11

Ha6awnaemoets cucteMbl He SasAcHT oF 3HadeMuil Beex koaddme
ItHeHTOB MaTpuuet A, KpoMme 2. CucreMa dHeHafmioZaeMa TOMbKO npd
aiz=0. Haawoerpauus store oberodartesscTda upueedena Ha puc. 2.8, H3
puc. 2.8 puano, uro ecnn 06OpBATH CBA3L —O1z, TO BEIXQJA y* HHKAK HE
Gymer 3aBHCCTL OT Ha4aALHOrG cocTosHnd Xx»(0) Oaoka 2,
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4.4, AeoicteenHocTh ynpaensemocih u nabniogaemocTi

Houstna nabmonaemocts H yNPARASEMOCTH TCCHO CBA~
sdubl Meady colol. PacemoTpuMm ame JHHellBle CHCTEMB:

X({()=Ax{t)--Bu(t),
(2.4.9)

Yy O=Cx ()4 Duit),

rie x, i, 4 - BeRTOPLl COCTOAHIIM, BX0/1da H BHEIXOJA pasmep-
HOCTBIG 11, ¥, p COOTHEETCTBEINO H

O =A%@ - Cloty w@)=B%+ D" (),1(2.4.10)

rie &, v, 1)— BEKTOPBl COCTONNHA, BX0AA Il BHIXOAA pas-
MCDHOCTLIQ 71, 2, ¥ COOTBETCTBEUNHO.
Hna ynpasnfeMocTH cucTembl (9) paHr MaTpHILbl

W=|B, 48, ..., A= B||

noszked OuiTh pased n. Ins naGawaaeMocTH TOH e CHCTE-
Mbl DAHT MATPHILbL

S=|C*, A'CY,..., (AN CT|

TaK®Ke NoKell OblTh PAREH .

C ApyToll ¢Topoilbl, ynpasaseMocts cHereMmnl (10) o3una-
qaeT, YT paHr Marpuusl S gogKed OHITH paBedH A, H LIS
HafAOAAeMOCTH TOR Xe CHCTCMBL padr MaTpuithl W omked
OubITL paBeH n. Takum o6pasoM, HMeeT MeCTo MpHHLBT
ABOHCTBEHHOCTH, YCTaHOBJCHHMI KaamaHom: cucrema (9)
yupasaseMa (nabaionaema) Torja ¥ TOJLKO TOTAA, KoT/la
cucrema (10) naGmofaema (ynparagema).

4.5, YcTaHoBuBLIMECA PeXHuMbl OHUHAMMUECKMX CHCTEM

B danomenuoit nocranopke 3ajaun of yOpaBAseMOCTH
© AAA JMHeHHHIX ClCTeM HIKAKUX OTpaHlivdeHn#l Ha ynpanae-
s W,y Kax bVIUKUHE BpeMeln (KpoMe, MOXeT ObLiTb,

CaMBIX OBIINX; HIMEPHMOCTH, HHTETPHPYEMOCTH H T. 1.} He
laknaabBaloch. MHBMN caoBamu, ana modoro (e[t 1]
ofaacTh 3HaueHnl BexkTop-PYHKUHH vnpaejedus u{f) npu-
HajJeKasa BCeMY iIPOCTPAHCTBY BEIECTBEHHBIX uHcea K',
roe r-— pasmepluocth BeKTOP-dYHKUHH u(f), T. e

viEt, 6] u (JER"
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B peamtpix  yeaoBusax  (em. Takke (2.3.7)) ynpap.icnus
MOMHO BLIGHPATh TOJBKO H3 HCKOTODOTO MPOCTPaHCTBA BXO-

A0B, T. e. 4, &Y wm xorja yiEh, 1] u (e, rae
Q.C R — KOMNaKTHOE NOAMHOKECTBO BCETO llpocTpaHcTBa K.

B »TuX YCJIOBHAX lipemslias NOCTAHNOBKA 3aJaiH yipapade-
MOCTH YXKe He uMeeT MecTa. Jas muwelnwx crerem S ™
npin cobniwieRun YeaoBuil  ynpaifeMocTd  (Teopema B
1. 4.4), MOMHO TENEPh TOBOPHTE TOABKG 06 obaacTu docTu-
gcumoctu Ko (x9 fo, {1), Kax COBOKVOIOCTH BCeX KONIOB Tpa-
ekTopufl x () B R™, B KOTOPVIO MOMKID TEPERBECTH CHCTEMY
H3 cocroanus X0 npu meex u()=Qy u y i, 4], nan
0GnacTH JIONMYCTHMBIX Havaabinx cocroaHnit Kg(fo, {1) kak
COBOKYTIIOCTH HauaJ TpaexToprH x({fy), U3 KOTOpOH cHcTe-
Ma MOXKeT BBITE MepeBefiena B HYJeROe COCTOAIIE 38 MHTep- :
Ban 1[fy, fi]. Has necraunonapubix JUHeHHbIX CHCTeM o6e
oflnacTH 6VIVT CVUICCTREHIO 3aBHCeTh ellg W OT Iy

JIng HeNHHERHLIX yNpaBAfCMBIX CHCTEM AeA0 0Ka3bina-
erca cule Bonee caoxHLIM. OBTACTH TOCTHXKHMOCTI, KAk H
00J4CTh LONYCTHMBIX HAUAJLIBLIX COCTOANMHMA, OTMpeLensiorca
Terepsb BekTOp-dvilxuneit f, 1axce ecan

u(ER, yi<th, 4.

Jnsa HeaunelHBIX cHCTEM uYpesBRYANNYIO BAXKHOCTL HME-
IOT ACHMIOTOTHYeCKHe o0JacTd AOCTHKAMOCTH 1JAH Tax 1a-
3pIBAeMBle YCTAUOBHBIIHCCS PEXUMBI HEJIHUEHIWX CHCTEM,
HacTynamoune 8 WHTepBane [f, f1) nmpn {—>oo.

OrpaHHyguMcsT KNaccoM yCTAHOBHBIIHXCA PEXKHMOB, BO3HH-
KalolIMX B ynpasisemoM ofbekTe, Korpa yie[0, col, u{f)=
=const, v (f)=rconst u sexTop-Qpyrxuua f {em. (2.3.1)) cra-
ioHapHa (de 3aBHCHT OT BpeMeHM)., OJ03WaunM 3TH TO-
CTOAHHbBIE 3HAUEHHS VYNPABJIEHKS M BO3MVIIEHHS COOTBET-
cTBeHHO 4° m v° Pasvmeeres, 4To TOCTOSIIHBIE BEKTOPH
4° ¥ U° MOTYT NIDHHHMAaTb Pa3JHUHble 3HAUEHUS, MOCKOJAbKY
OHN ABASKTCS 376MEHTAMH MHOXKeCTE Qr H Qm, KaXioe na
KOTOPLIX fBJISeTCS TIOAMHOMKECTBOM MHOXecTs Rt © Rm™

© COOTBETCTBEHHO. [IpH YOOMSHYTBIX YCJIOBHAX NPOH3BOAHASA

*) HunamuuecKas ynpasjseMan cUCTeMa R MHTerpanthofl dopMme eCTh
woprew S= (%, J', Y. F, g), B 1ndpdepesuuanctoli -— Koprew S =
=W, . Y.}, g); muelinas cucrema B jMpipepeHumaIsHol dopme —
KopTesx S=(‘u.~,%'. Y, A B, C, D). ‘
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BeKTOp-hyHKILHHA J'c(t)[t_mz() H H3 CHCTeMLl anre6pauvc-
CKHX YpaBHEHHUH
flx, us, v)=0, (2.4.11)
rie
F=(F1s fareoes fah 0==(x1, Xayoory Xa),
2.4.12)
HE == (U, Uy, ..., USr), UF=(0°, V%, ..., U°n),

OHPE,E[EEJIH}OTCFI YCTaHOBHBHTHECH 3HAUCHHA napaMmerpon co-
crosnusg., Bee Bo3MomHBIE YCTAQHOBHBIIHECS COCTOSNHH X
B VCTANOBHBUINXCS peXHMaX, KoTopsle 0bo3nauensl r, TO-
JAYYaTCa B pezvabTaTte peumienHa cueteMmnt (11} B Brie

&= (u’, v, (24.13)
HOFja w°eQ., v'cQm.

Kamnoi nape (#° v°) COOTBETCTBYET CBOe 3HAUeHHe T
COCTOSHHS CHCTEMB! B YCTaHOBHBLIEMCH pexuMme. Martema-
THUeCKH ¥ ABnAeTcH 0co60i TOUKOHN pellleHHS HCXQIHOH CH-
CTeME AMQpepeHIHATbHLIX YPaBHeHHA

X0 =fx@®, &, v°). (2.4.14)

Boofue ropops, kKaxpofl nape (u°, v¢) COOTBETCTBYET
BOBCe He ofHA ocofafd TOUKA, 2 KOHeyHOe MHOMKECTBO 0CO-
fHX TOYEK H COOTBETCTBEHHO KOHeUHOe MHOQMECTRQ ycTaHo-
BMBUIUXCHA PEMHMMOB. B KakoH M3 YCTAHOBUBIUHXCHA pEXKH-
MOB GyJeT BLIBeIEHA CHCTEMa B PE3VJAbTATC RO3LEHCTBHA
napul (4° v°) 3aBUCHT OT HAUaJbHOTO COCTOALHS CHCTEME
x(f) =x% Touno Takg e NpH 3aAaHIOM HAYaJhliOM COCTOS-
Hun x° Bo3NefCcTBHe PA3NHYHLIX nap (4, ©°) MOXKeT TpH-
BECTH CHCTEMY B OJHY H3 HeCBA3NLIX o0jacTel ZOCTHIKHMO-
CTH B NpoCTpancTee R™,

Cpegy ocobeix Touek pelrenn? ypasHeuus (14) xp (f==1,
2 r,s t(uc ) ), COOTBETCTByWOIUX KaxjJof nape (uf, v,

OyIyT BCTpeuaTbCsl ycTOAuMBHE H HeycTOHYHBLIE TOUKH.
Du3znueckn MoOTyT HAGTIONATHCA TOMBKO Té VCTAHNOBUBIIHE-
CA peXMHMEl, KOTOPBIM OTBEY3KT yCTOHUHBLIC TOUKH peuse-
HU#l ypaBHeHHH. B cBA3M ¢ 3THMH OOCTOATENLCTBAMU Hesb-
3 TOBOPHTE 06 VYCTOHUHBOCTH JIHHAMHUECKOH CHCTEMBE;.
MOXIO TOBOPHTb NHWb O AO0KAAGHOL YCTOHUUBOCTU, HMest
B BH/JY YCTOHUHMBOCThL HJH HeYCTOHYHBOCTL TOTO HJH HHOTQ
YCTAWOBHBINEFOCA pexuMa. Jlokaaenaa yCTOHUMBOCTE HIH
HEYCTOHYHBOCTL YCTAHABAHWBACTCA TeopemamH JIAnyHopa Ha
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oclloBe ypanHeltil MepBOro MpHGAHIKENHA HAN TAK NA3binde-
MBIX JIHUEAPH30BAHHLIX ypaBHeHUl 00'beKTd yNpasaeHUs.

BpeleM Manble OTKAOHEHHA Wy H [y OT TOCTOSHHBIX
sHAueHHH 4° ¥ U¢ cooTsercreelo. EcaH cHeTeMa HaxomH-
Nach B YCTAHOBHBUIEMCS PEHHME, TO BO3JEHCTBHE My H N
NPUGENeT K MaAblM QTKJOHenNsM § COCTOAHHA X OT 31aue-
Huflt ycTahosHpineroca pemdma Z. OTknouwenus & Moryr
paccMaTpuBaThCa B NPH py,=p,=0, ecny B MOMEHT fp CO-
CTOSIIIHE CHCTEMbBl XAPAKTEPHIOBANOCH MTOMOMEHHEM B HEKO-
TOpoil MaJoil okpecTHocTH x. (Kak noHMMaTh MaJjocTb OT-
KJOHeHH#l H 61M30CTh X H ¥ OyAeT CKasaHO HHXKE.)

Taxum ofpazoMm, uMeeM

X=x+8 u==u+tp, 0=0°Fp, (2.4.15)

[Togcrasasg (15) B HCXOAiloe YpAaBUEHHE CHCTEMb

XO=ix®, «), vy (2.4.16)

MONyYaeM
EO=F(x (OO, wtpld), vrFu(). 2.4.17)

Pazanaraa npasyo uwacre (17) B paa Teilacpa no cre-
nensm &, Mu, My B OTPANHUHBASCH NEPBBIM 1PHOJHXKENHEM
pala, LnoJayyaeM JHHCApU30BAaHHOe YypagilenHe 06LEKTa
yIpanJenus, clpaBejiupoe I HEeKOTOPOH OKPecTHOCTH
ocoboil Touky I

£ () = A5 (f) 4= Bugsa (8) =+ Botso (9), (2.4.18)

rie A=laillaxn=1(x) saBaserca aAKoGiIaHOM CHCTEMLI
anrebpanueckux yparHeHud (11), nockonabky

of; .o
Qi == = i ji=1,2, .., n
] o i
CooTeeTeTBEHHO
i
Bum=[|0pr b=
u=ut
v=0F
(2.4.19)
of;
By :“ beig ”nxm ' b= duj -
u=uC
u:.v"

YCcTOHUMBOCTE BaHHOH 0COBOH TOYKH ¥ HJIH YCTOMYHBOCTD

COCTOAHHA X CHCTEME! ONpeensaloTed COGCTBEHHBIMH YHC/A-
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Mu MaTpuubl A. B cootmeTCTBHH ¢ TpPeMsl H3BECTHBIMH Teo-
pemamy J4inyHORa HMeeM:

1) ecau nce cofcrreitble UHCAa A uMcT oTpunaTesb-
HBie DeliecTBeHNHe 4acTH, COCTOAHHE T yCTOMYMBO H NPH-
TOM aCHMITOTHUECKH;

2) ecau cpedu Beex 72 CODCTREHHLIN UHCEad MaTpULbl
mafigerca Xors OBl CGALO, BEINECTBEHHAHd UacTh KOTOPOTO
NOJOXKHITe)NbHa, COCTOHHE X CHCTEMBl HeYCTOHYMEO,;

3) ecau cpelan coBereeHHBIX yHce A BCTPEUArOTCs UHC-

Jla € HYJACBON BCUICCTREHHOH YACTLI), TO TOROPAT, 4TO CO-
CTOslILME X HaXOAWTCHA Ha rpaduuc ycrofuusoctd. OfHaro
CYNHTL © TOM VCTOHUYHBO MJHM IICYCTOHUHBO I B CMbICJe
onpededenna, nannoro JlanyHosmM [10], moxuHO JHUIb
¢ MPHBJEYEHHEM CTAPIIUX 4JRHOB pAAa pasioenus dyux-
wuH f

Eme pas HanoMHHM, UTO HHKAKOM CBSIAH MeXAy vIpas-
JASIEMOCTDIO H YCTOHUYMBOCTLIO HET. ITO HABOAHT 114 MBEIC/b,
YTO HeyCTOHYNBOCTL COCTOAHIS He JuJrKHA CAYMHTL Ape-
MATCTBICM YNPABICHHA CHCTEMOH B OKPCCTHOCTH 3TOTO CO-
cTogund, Bojee Toro, xak Mbi YBHIUM JAaJblie, [IPH HCNOJb-
zoBaHHY HIGopMandn of OTKJIOHEHHAX E OT COCTDHAHHSA ¥,

T. €. NpPH Ooprankszaund yvopasaelus ¢ obGpaTtHoll CBA3LIO,
LIeyCTOH4MBOR COCTORUHE T MONIO CAEJATh YCTOIHBBIM.

Ypapuenne (18) spnsercss nunefiHofl Mofleqelo gamiuoff |
HeJHHCHHONH CHCTEMBI B OKPECTIOCTH cocTtosiivua . Ero )
MOXUO HEpPeUHCATh B 0OBIYNLIX 0O03HAUEHHAX '

X ()= Ax () + B.u )+ Bov (1), (2.4.20)

nuomus, uto x({), u(t), v({) — OTKIOHEHHS COOTBETCTBYIO-
IIHX BEJHUHH B OKPECTHOCTH Z. 3aMeTHM, uTO eciH (hyHK-
uusA [ 3aBUCHT H OT BpeMeHH, 10 A, Bu u By 6yayr dynk-
nusimp ppeMend. Tcopust ycroflumsoctn paspadoTana Jlq-
OYHOBBIM H LIS 3TOCO CAyuad.

Mpumep. Ofodbwenzoe )pamiuuie NOLIX ABHratTenefl BEITIAINT €16
AyoUHM 0GpazoM:

iy (&) = Ma {v (£), 2 (8)) — Ma (v {5), vi£), (2.4.21)

rie f— MOMeHT HHepUMH Bpauwlaroullixces gacteil; Mp — Bpamlawmgi Mo-
MeHT, 3aBUCALIME OT YIMIUBOH CKOPOCTH v({Z) H ympapieHua u(f), sapisio-
ILErOCA MEPOH II6AAYM TOPIOYCTO WM 3HEPrHH B ABWraTedb, My — mo-
MCHT HACpY3KH KJIH TOPMO3HOH MOMCHT, 3aBHCAUIEH OT CKOPOCTH Bpauie-
1A A TOPMO3fILero daxropa v(f).

JaunwemM (21) B cranaapTuoi dopve

X =fs(x () a(@®)—fulx (t). u (§). (2.4.22)
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Hna camosetnore typbomunToBOro fmWratens ypasdeins  (22)
HMEHT CAeAYWWHA BUIL: :

X () =falx (8, & (1)) —Falx (B). (2.4.23)

QyNKUME [p B fu 337810TcH 00bMHO TpadHUecKd M IOITOMY CKOPOCTh
BpalleHda I B YCTAHOBUBIIEMCH PCHKUME TOJydaeTca H3 rpaduueckoro
pellenust ypaslieHHs

= fu (%, 0ty — fu (x). (2.4.24)

Pemenne ypabienua {24} B rpadrueckoir ¢opMe noxazano Ha
pic. 2.9, Touxu ucpecenends [p # fu UPR pasamMlbIX HATCITAAX YUPal-
JeRNit 4T 14KT BCE BO3MOMKHLIC YCTAHOBHBIOHCCH exkuyMn X. [To rpadm-

KY pHe. 2.9 MOAHO MOCTPOHTL TAK Ha-
i fu SLIBAEMYIO PEryJHPOBOMHYIO Xapax-
TEPHCTHKY JIBHTaTesd T==@(u¢), ua
KOTOPOH MOMKHO YKa3aTk o6AacTh

"
Odnacrms
Jacmumusmocmu

L
)

c [4 C 3 A c
o Uy up Uy Ug X o ouf uf u

Puec, 2.9. Puc, 2.10.

JTOCTHKHMOCTH 1z 062aCTH BreX BOIMOXKHNBIX CKOpocTefl Bpallenis ABH-
raTeis OT MIHMMANbHGH 10 MaxcHManwHoi (puc. 2.10). M3 dH3nveckux
cooCpamennii oYeBHAHO, UTO CHTYALHA, oToOpameHHada Ha pHe 2.9, xa-
paKTepra Ra8 YCTO{iYHBHIX pexuMoB, B camoM nene, JuHeapusosaHnoe
ypaBrenue {23) umMeer paI

0y + aE () = b (1),

rie § H | — OTKJAOHCHHH CKOPDCTH X W YNPABACHWA ¥ 0T YCTZHOBHBILNX-
csl AHGYeHWH;

of
a=fa—fu Pa=—o | s
X=X
i=u<
0fs Ofs
Pe==55| _» b= | -
X=X X=X
i=uC PESpH

Tak Kax f*3<C0 u, caeaopatensio, a>>0, TO Bce peKIMH, NMpHBEAEHHLIE
Ha phe. 2.8, yeroliunssl.

Onnako ecan gyHKune [a(X) ¢ mapameTpoM u° UMel0T 841, noKa-
3auHLA Ha pue, 2.11, TO YCTORYMEHE W HCYCTORYMBBlE OOGJACTH JLOCTH-
HKHUMOCTH, COOTBETCTBYKHIHE AONYCTUMOMY JHala30Hy YIpaBAeHUs 4% =<
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Lut<Cucd Syiyr depedoBarbea, Javernm, 4to Bee obaacTH ACCTHHKM-
MOCTH (Kax yCTOHYHBLIE, TAK M HEeYCTOHUHBLE), TIOKA3aHHLIC Ha pHc, 2.11,
AIBAAITCA HECBAIKLIMH QONaCTAMK.

PaceMoTphy eme oaud uacTHelil cayuait ypasnegus (22) — ypasne-
HHEe ACHHXPOHHOTO JBHratens

% () = fa (X {0) — v (8),

rae x(f) — ckopocre mpawenns; v({) =Mz ({)/f — narpyska na sany
JIBHraTe s, OTHeCeHHad K MOMEHTY HHepUHH; [z — BPAllaOWNi MOMEHT,
OTHEeCEHHBIF K MOMEHTY HHepuHH. B 2aHHOM cliyuae He [IOKA3aHA 3aBH-

7

%

Bl vcmoduuBue odnacmu Socmuxumoomy

FZ7A Heycmoddubiz o0aemi Soemikumocmu
Pue. 211.

CHMOCTD [ OT YNpPaBAeHHH, MOCKOJIBKY VITPABICHHEM RBJARCTCH HCMeHsIo-
meecs Hanpsxenue cetn tpexdazroro toxka. Ha puc. 212 noxasana tu-
NHYHAS A% ACHHXPOHHOrO J1uuraTens QyHRURA fa (T} 449 NOCTORHHLIX
3HAYEHHIT HATPY3IKH UC.

[tper warpyskax v€zwwf asMratets He saayermres. ITpn marpyawax
¢ ¢ . - o .
V'S [Unyenr Umax] OH MMEET eHMbl: HEYCTORMHBLI (1) u yerofiunenii(2),
M HarpysxaMm B HHTepBale COOTHETCTBYET YCJOBHLIA WHTEPBAN NOCTHH-
. w.]- - < c
MOCTH [%X1, X.]; npd Harpysax v°e [0, UH)CK] ABHTaATeNIL BMeeT Gea-
YCMOBHEIL  MNTepBal MOCTHAHMOCTH [X2, Xg,e] € OTHHM YCTOHYHBHLm
pexumon (3). DezycqoBHufA WHTepBal TOCTHAMMOCTH HA3BAH TAK MOTOMY,
uTo NpH Harpyake v [0, U:yc:(] JABHTATEJb NP BKAIOYEHHH B CETb NPHIET
B0 BpalleHHE H Pa3roHHTCA A0 CKOPOCTH X (= [X1, X, ] Hanporus, ecan
Harpyska Ha Baly BRIUE o€ ..., HD HHWe U6 .., TO 7pH BKIIOYCHHHK B
CeTb ABHCATC]b BO BPAULEHHE HE MPHIET M CKOPOCTh X &[4, X2| MomHO
NOJYIHTE | TONBKO NPH YCJOBHH, YTO ABHratTels OyJeT BKJAOYCH NDH HA-
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rpyake v° < vf .., & OCTE PAIrOHA L0 CKOPOCTH X € [X2: Xipay] HArpyska
yzer ysennuema 10 ¢° S [Ufeer Upaxl-

Hceeneaosanne ypashenui (11) nas caMoseTa NO3BOARET HCCAelo-
RATb W JeTHMWEe XA[aKTCPHCTHKH CaMDaeTa, B MAaCTROCTH OnpeaenuThb

fo

X Xz Xy

r Heycmatfvuﬁmd DexuM
7 3 YemouvuBsie pemumsi

(T (R kmax] De3ycaobua s ofnacms Joomuxusiocmit
Fo=) (5, %] yerebuan obnacme Jocmumu Moy

Pue. 2.12.

O6MacTH JOCTHRHMOCTH B MIOCKOCTH NAPAMETPOB COCTOAHHR X(=/ft (BHI-
CoTa) U xz=0v (CKOPOCTEH).

TpuMepHslA xapakTep 0G4CTH JOCTHHHMOCTH B YCTAHOBHBIleMCR
pexuMe moxasas Ha puc. 2.13. Hekoropele noXobaacTd sTo#t obnactH
MOIYT OKa3aThCH HeyeToHumBuMH. M3 atoro, o1nako, He caenyer, uTto
NONeT caMoJeTd TPH HeYcTORusiBLIX
PERHMAX HEBOIMOMEH. YcToitunnti 1
TOAeT TPH HeYCTONYHBLIX pekHMax
ofecneydBaeTcd HAH ¢ TIOMOLLK
aBTONHJIOTA WY, B CAyuae YOpabie-
HHS JETUHKOM, 32 CYeT CTIELMaJbHbIX
aBTOMATOR YCTOHUHROCTH  (EeMnNde.-
pOB, NPABOAANIHX R QONOAHHTE/LHLIE
ABHMEHUA pyJeRble OPraHhl camonn-

T& HEIABHCHMO OT ACTYHKA),

PaccMoTpeHHbie  nipuMepn 0 v
YKa3ulgaloT Ha JABa obcros-
TEeNLCTBA:

1) unxenepuwie pacuernl
MHOCHX YNpPAaBIAeMBIX TEXHH-
YeCKHX cugTeM [AsuraTengh,
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renepaTopos, JCTATEALIIBIX ANNAPATOB, TEXHOJOTHUCCKHX
NpOLEeCCOB M T. I.) ¢ MATEMATHYECKOH TOUKH 3peHHA 03Ha-
HAKT pellelie i AHAMH3 YPaBHeNNl YCTAHOBUDINIXCH pe-
i HKUMOB — BHIABJAeHHEe OCeORX TOYeK peluclHi  HCXOMAHLIX
anddepennalbnpx YPABHCHUE H acimproTHuyeckux odnaa-
CTEH TOCTHIKHMOCTH,
2) Bce NOnyCTHMOE MHOMXKCCTRO yhpamaeduit Q,=R7
B IROCTPANCTRE COCTOSHNE R™ NOPONKTAET MIGKECTRO,
B 00UICM Cayyae UECBA3HLIX TNOAMHOMECTB JOCTHMKHMOCTH
XeeRn, i=1, 2, ... Tlockoabky of1acta X¢; BulACACHH,
TO PEeXHMEI BHYTPH 3TUX obaacteh r=X®; moxno sbOH-
paTh, HCXOAS 113 3KCTPEMH3ATIHY KAKAX-I1G0 GyvHKIHMIAI0B
HJIH LCACBLIX $yHKUNE padoTel TeXHHueckoil CHCTEME.
Yupapaenns u¢ Tenepb ViKe Ee 6VIYT BXOAMTh B 3NAUEHUS
(PyUKIHONANOS UCACBLIX (DVHKINI, 2 BAPLHPYEMDIMH Tapa-
MeTpaMi B IHX OVIVT CAMH COCTOAHHA XE X'

4.6. ONTHMU3ALUMA YCTAHOBHBLUMXCA PEMMMOR

Hdna naaeneiinx paceymiueunii vio6nee GopMyaHpOB-
Ky 3ajlauv ONTHMAJLIQLO YIIPABASUHA 3alHcaTh B (GopMe

z:fexlrg (@ Kty 00 Bty 20 Vgt 101X =

=[x, u(®), v(h); x°. XER IE]L, H]). (2.4.25)

TMockonnLky peoub jdadee TofeT 06 ONTHMAIAIHK veTa-
HOBHBINIXCH PEKUMOB, HACTYIAIONIHX TpH f—00 H IIPH
s —_— C p—
u m_-const, v o m_-:onst,
KOTla nepeMeHHbIl BekTop cocroanus x({) TakKe cTaHo-
BUTCS NOCTOSHHEIM E, 70O (25) COOTBETCTBeNNO NPHHHMAET
BHI
z=cextr(®(x, )|f(x, u)=0]. (2.4.26)
uE=S

T

B Buipamennn (26), asasiomleMcd GOPMYJHPORKOH 3a-
lauy Ha YCJIOBHBIA axcrpevyM, @ vXKe He (YHKIHOHA,
a upcnoBas cragsipuas ¢ynkuus (ueresas dyuxuns). Ha-
rpyaka v®=const B (26} He BXODWT, MOCKUJLKY OHa IIH-
Yerg MPHHTIHITHAALIOTO HE BHOCHT R pelleHHe 3KCTeMab-

) B (26) x ¥ #— nocTOANHEIE BEKTOPHl, TPHNHMAIWIIHE PA3IHINME
ZHAUCHNA; UPHHATHE AAA 3TOR UeAn paHeg oBO3HAYeHHa T w S ony-
1LeHbL.
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ol 3agayd. Kax vie YKa3uBal0Ch B KOUlle NPERRayIero

II. 5, ypapHeiile
fix, 0)y=0 (2.4.27)

H ycaoue u#€Q,, rie Q,CR”, No3BOIMIOT BHISAHTE MHO-
KCCTBA JOCTHRHUMOCTH X¢;EER”" M COOTBETCTBEHHO HCKIO-
unTh yIOpasaenue # w3 nenacroit GyHruud. B stom cayuac
aajaud (26) npeofpasyercs B 3a1auy HCIHHCHHOIO IPO-
rpaMMHIpOBAHNA

z—=exir [ (x} |2 ()= 0}; (2.4.28)

— pn
=R

NpPH 3TOM YCJAOBHS B Bujle ypapunenn# (26) npeodpasopa-
JHCH B CHCTCMY
p{x)=0 S (2.4.29)

paBt‘,IICTB H nepaBeHcm pa3HOTO 3HAaKa, KOTOpre onpene-
aa0T B npoctpaucrse A" ofaacts goctixnmocrt. Kak vike
YKasbleaJjoch, OGJ'JE]CTQI:I JOCTHMHUMOCTH MOIKET OBITH He-
CKOALKO. KaK ﬂpaBHJIO, cpe;ui BCCX BO3IMOXKIIBIX MHOXKECTB
ZOCTHAHUMOCTH BHIOHPAIOT M0 pPa3inunblM coofpaxenidaM
Kakoc-audo 0OllHO, K()’I'O[)OQ Ha3bIBAKT UeAesbim MHOMNECT-
a80M H YIKE BHYT])H 3TOro uesepGro MHoOAIeCTRA B 3aBHCH-
MOCTH OT BHIA HEHGBOI:'{ :(I)}-’HKULHH BblﬁHpBIOT JKCTpEMAab-
HYIO TOYKY X ™.

Mpavep. Las camomeTa, COREPIIAIOLIETO MOJETH B NpPECAaX A0MY-
CTHMOi 06JaCTH B TJIOCKOCTH BbICOTA — CKOpoCTs (A, ©), MoMHO cra-
BHTb, HANTPHME], CAELVIONULHE SKCTPCMANBHBIE 3a]lauH:

1) nnaeT HA MaKCHUMaABHYW JTanpHOCTH ¢ 3a]1@HHLIM 3a1acoM To-
prouero;

2) noser Ha 3aladHoe paccTOfiMe ¢ MHHIMAJILHLIM PacxoloM ro-
FruCTO;

3) MagciIMu3aNMsA BPEeMCHH n0AeTa LpM 3aI3NN0OM 3anace TOpPIOYeTO
HOT. M.

ALas Beex 3THX cavyaer B naockoctH (i, v) 6yIyT MOAYUETHRCA pas-
AHUYHBIE TOYKH, AOCTABASIOUIHE 3KCTPeMyM HaHHOf wetesoil ¢bvHKwW:N.
3aMeTHM, 4TQ 3HAUENHS 3KCTpeMaiLHBIX Tap (A% ©v*) Bo BCex cayuasix
OVAYT 3aBHCETL el OT TAKOro TapaMeTpa, Kak Bec cavoneTa,

ITeseBnic (yHKOHM, XapaKTepH3yKWLIHe QYHKIHOHHPORA-
HHE TEeXHHUCCKHX CHCTEM, 94CTO HMMEWT 3KOHOMHUECKUH
CMbICJ MHHHMAJALHBIX Pacxol0B, MAaXCHMAJALHOIO BbHIX0OAA
TOTOROH NPOAYVKIHH B XUMHKO-TEXHOJIOFHUCCKHX 1IPOLECEax,
MakcaMaapliol npulelid 1 T. n. Mporne npuMeprs nono6-
HOTO pona vioio lafity, naupnMed, 8 [11].

Uecxepsle ¢pynkiun n orpanduedus (29) uacto saBucat
OT HEKOTOPLIX TTAaPaMeTPoB (B IPHMEpE € CAMOJETOM OT eTD
BECA), KOTOPHE (DHKCHPYIOTCA TIPH PEUIEHHH 3KCTPeMadbRoil
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3anaud. C vuetroM BexTopa (PHKCHPOBAHHBIX TAapaMeTpOB

c=A(c1, €2, ..., c;) U3 (28) nomyuaem
r=exir[®(x, o)]9(x, c}=0). (2.4.30)
=R

B atom cayuae 2=2z{c).

[ToMuMo BLIOOpa ONMTHMAJLHOIO COCTOAHHA X™* B Cylle-
CTBYIOTIHX M HCIOAB3YEMBIX TEXHHUCCKHX CHCTEMAX M TeX-
HOJNOTHYECKHX TTPOIeCCax MOMKHO IIOCTABHTL 1 3aj1a4y ONTH-
MAJABITOTO OPOEKTHPORAHHSE TCXEHUECKCH CHCTEMDI, XKOTOpas
TAKIKE B HEKOTODBIX CJAYUARX CBOAHTCH K 3a/71a4aM TeJHHCH-
1oro nporpaMMuposanns. B 3tom cavuae puKCHpyYIOTCH CO-
CTOSHHS CHCTCMBI ¥ KAK HEKOTOPhIe TeXHHJYecKHe Tpefopa-
HHst K OviyIlell cucreMe, a BapbHPYeMLIMH [ICPEMEHHBIMH
CTAHOBATCA KOHCTPYKTHBHBIE MapaMeTpul ¢= (€, Ca, ..., Ck).
Uenesoit dyuxuuefi B 3TOM cAyuae MOMeT CAYXKHTb CTOH-
MOCTb H3Aeauf (C BKJAIOUEHHEM HHOT/LA 3KCILIYATAIHOHHBIX
3aTpaT), ero Bec¢, pacxoj] MATEepPHAIOB, TOplouero H T. IL
B (30), Takum o0pa3oM, ¥ 0 ¢ MeBdOTCH MecTaMH. Bekrop-
GUIKIMS (p OTpa)xkaer CTPYKTYNY, COCTAR KOMIOHMeUT npo-
extapyeMoli cucteMmbl. [lockonbky B oflleM cayuyae mpo-
EKTHPOBAlHe BKIIOYaeT ©n cebA Kak BBIGOP CTPYKTYPBHL H
KOMTIOIEHT CHCTeMBl, TAK W BLIGOP BeKTOpa NapaMeTpoR ¢
Aad JaHHOH CTPYKTYPBL, T0O 3aJaua olTHMalNbHOTO MPOEK-
THPOBAHHA MOMET BHILNSAETE CACIYIOWLUM 06pasom:

2 (x) =exir|@(x, c)|e(x, ¢)=0]. (2.4.31)

B 3axaouelide 3amMeTHM, 4To NPH PACCMOTPEHHH BOTPO-
€2 0 CYUIeCTEROBAHHHM ONTHMAJBHOTO COCTOANHA CHCTEMH
B VCTAHOBHBUIEMCA PeXHVE HeoGXOANMO pellillTh 1€ TOAbKO
npo6aeMy ONTHM2ALHOTO BEIBOAA B 3TO COCTOAHHE, KOTOpas
dopmannLHe onpeiensercda Bupamcunem (31), Ho H, ouc-
BHAHO, NpoGaeMy cTaOHNH3ALMH HAH NOLAEPIKAIHA OITH-
MaJdblHOTO cocTognua cuctemul. Oauako 3ta npolieMa
OyICT paccMOTpeHa e, Tak Kaxk ee pewenie Ttpebver
H3MCPEHHS OTKJOHENWd  COCTOHHHA 0T ONTUMAaNBUOIO0 H
OpraHuzalWu yTIpaBReHHsd No NpHHOHNY oBpaTHofl cussH.

5. NPOTPAMMHOE YIMPABNEHME TEXHUMUECKMMUM OBBLEKTAMM
B YCNOBUAX HEONPEAENEHHOCTHA

B 3ToM ciyuae He TPEACTABAACTCA BO3MOMKHBIM TIpeie-
6peub HenpelCcKasyeMHIMH cocramasiomwmumu Fe u v onepa-
ropa F u Bosmymenns v. Ecan cpeja, okasbpawmas Bo3- -
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nelicToHe ¥ Ha CHCTEMY ¢ omepartcpoM F, He aBaseTcs ee
AKTHBHKEIM ITPOTHBHEKOM i AAst F ¥ © HMCIOTCA CTATHCTH-
yecKkHe XapPAaKTePHCTHKH, TO HMeeT MECTO 8epoATHOCTHOA
NnocTallobKA 3a0ayd TPOFPAMMHOCG YApaBdeHds. Leau 1us
£ 1 v HMemTCs TOJbLKO JaHibie 00 HX BO3IMOMXIIBIX jHana-
301ax, a U MOKeT OLIThb TAaKXKe Pe3yJAbTATOM AKTHBUBIX BO3-
NEeHCTBUH cpennl, To OyAcT HMeTh MEeCTOo MUHUMOKCHAA
(urposasi) OCTAHOBKA 3aAaull NPOTPAMMIIOIG yNPaBIeHHA.

5.1, BepoATHOCTHANA NocTaHOBKA 334a4M
NPOrPaMMHOTG YNpasneHMa

B sTom cayuac B Kamaol pcanMsaukd akrTa ynpaBaeHHdA
MPH OAHOH H TOH e TporpaMMe yopaBjeHust &, ,, sHaue-

uie Qynkuponana ®[x, Uy Y ¢} OYAeT BeHuHHOH

CAY4aHHOR B City  CaydaiuocTh  DyHKUME X, o, H T,

B 3THX YCJAOBHAX, €CJH OCTABAThLCH B DAMKAX IIpOrpaMM-
HOro }’HpaBJ’[EHHH, T. €. HE€ HCIOJL30BdATb HAaHHBIX O TCKY-
lleM COCTOSHHH CHCTEMEI % ({), HHUETO HE OCTaeTcs APYroro,
KakK Bbl(’)}’lpaTb }’HpaBJ’IEHHe, HCXQAA H3 3KCTPEeMH3aLUHH Ma-
TeMAaTHYECKOTO OXHAaHHA GYHKLHOHALA, XapaKTepH3ylolle-
T0 KauecTBo yNpaBJaeHus,

B 0611I€M BHJIE BEDPOATHOCTHAA NOCTAHOBKA 3ajadHd IpO-
TPAMMHOTO }/HpaBJ]eHI/lH BDITJIAINT C.J'IC,[LYK)UJ.HM 06]32130M
[5]:

z:extrMU. 10 (x”m @ B e ”)_Lx =
4=

:F(u[fo, i Ulfe-f]' X0, i). X0, )C‘ERH, fE[to, tl]] (2.51)

¥npaBsjseMple MAPKOBCKHE TIpolleccH ¢ goxomaMu [12,
13] enyxar omHBM H3 TPHMEPOB [OCTAHOBKHM ONTHMH3A-
uvonnol samaux (1). Ilyeth B cHny Kaxux-nu6o [DPHURH
(HanpuMep, MeHCTBHA BO3MYILUEHHS U) COCTOSIIIHE CHCTEMbI
x(!) npencrasnser coboit cavuafinelil npouece. dukcupysn
BeKTOp cocToAnnsl X{f) B IHCKDPETHHEIC MOMEHTH BpPEMEHH
L==ly, to+1, to+2, ..., fo+ty umu (=0, 1, 2, ..., ty, nOJIY-
YdeM NOCAeAOBATENbHOCTL HENPERLIBHO pacnpeIedeHHbx
CAy4akibLIX BeKTOPHBIX BEJIHYHIL

X 1 =% O x (1), s X (),
[I0JTHOe QIHCAHe KOTOPBIX HaeTcH COBMECTHO# NJOTHOCTHIO
BepoATHOCTeH
pixg, g 1= 21 @Q) x (1), 0y x(@1))
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COOTBETCTBEHHO ILTOTHOCTD  BEPOATHOCTH  COCTOSHHS
B MOMeHT {+ 1 Gyner 3aBHceTh OT COCTOSHHH BO BCe Npei-
LIeCTBYOIlHe MOMEHTHI BpeMelH

ple(t+1)|x(t), x(t—1), ..., 2(0)].
Cayualinmii npomece GyLeT MapKOBCKHUM, €Ciu
ple(t+1) [2@), x(t=1), ..., %(0)]=
=plx(t+1)]|x(£)]. (2.5.2)

SaMeTl’lM, 1To Map};oscmﬁ npeUccc BLIPOKAACTCA B YHCTO
cnyqaﬁnylo MOCAEI0BATEJAbHOLCTD, €CTH

plx(t+1) [x(t)]=ple(t+1)]. (25.3)

3ajgaHue ILTOTHOCTH BEPOATIOCTH HAYAJBIQOIO COCTOSHIS
plx{0)] 1 nioTHOCTH BePOATHOCTH Tepexola p (dopumyia
(2)} nommocTbio onpelensier MapKOBCk#li npouece. Ecau
X, KAK M BpeM# [, KBAHTCBAHO, T. €. CICTCMA MOMCT HAXO-
JAHTBCA B OJAIOM H3 COCTOAHHE X1, X2, ..., Xx U MEPCXOIHTD
H3 COCTOSIHHS B COCTOAMHE ¢ HEXKOTOPOH BCPOATHOCTLIY, TO
MapKOBCKHIL npouecc GyjieT MapKOBCKOH Lenbw. Mapxos-
CKad [eilb XapPaKTepu3yercd CTOXACTHYeCKOH MATpHLEeH e-
pexo;10B

Q=191 llexrs (2.5.4)

T7le §i; — BEPOATHOCTL Tepexoja H3 COCTOAHUA Xi B CO-
CTOsIIIYe X;.

Maprosckasl Ienk ecTecTBRHEBRINM 08pasoM oTchpaxkaer-
ca 8 BHAe rpada, BePIIHHBEL KOTOPOTO CY¥Th COCTOAHHA X,
Xz, ..., Xp, @ HYTH ABIAKTCA MeMeHTAMH ¢; MaTpHUB Q.
CyMva BCEX BHIXOOAILHX H3 JWGOH BepPHIHHL AYT BCCLAa
paBHa l:

CocTosiHHe CHCTEMBl B MOMEHT { XaPAKTePH3YeTCsl BeK-
TOPOM-CTOJAGUOM BeposATIaCTeH

pO=(p ), p2 ()., Pel))s

i-a KoMIouelra kortoporo p;(f), i=1, 2, ..., k, npenacrae-
asier cO00H BepOsITHOCTE NpeSLIBAHHA CHCTEMBl B COCTOSLHHH
x:(0), i=1,2, .., k, B moment ¢, =0, 1, 2, ..., fa.
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A

BexTop BEpOATHOCTeH ass Momenra i+ 1 onpenensercs
¢ NOMOLLBI) TPAHCTOIHPOBAHKOH MATPHLb: MEPEXOAOB

P+ 1)=0Q ®pw®. (2.5.5)
Caezopatedblio, ecan jay sextop p{0), To
pO)=@Q"»O). (2.5.6)

Ha MapxoBCKOH 1Len¥ MOMHO ONpelegHTb aJIHTHBHBIH
($yuKUHONAJ, ecNH NOJOXKHTL, 4YTO IIPH KaXAOM Icpexoic
H3 COCTOSIIIMSI B COCTOAHHE ofpasvercd BHIHrpelL. B urtore
34 UECKOABKO TEPeX0 0B HAKONUTCH HEKOTOPBIE CyMMap-
HBIE Aoxoj. (negoBaTeabHO, MAPKOBCKHE MPOIECCH ¢ Bbl-
HIPLIAME (HAH A0OXDZAMH) TNOMHMO MATPHILL HEPEXOL0B
XapaKTepH3YIOTCH MATPHUEH BHUTLBINCH

R=|[7lexe,

TAc ri;— A0X0A (CO 31MaKoM MHHYC — NOTCPH), NpH lepe-
X0JIe H3 COCTOSNHA { B COCTOSARHE f.

Ecrecrsendoc  CrpocMIcHHE  MaKCHMHU3HpPOBATL  JIOX0M
NPHBOJAUT K TPeACTABACHHIO O MADKOBCKHX YIpaBjfeMblX
Npoleccax, Korga 3a CUeT YVIUP&BAEHUI MOMKIO MCHATH H
IJAEMEHTLI MATPHUL NepexOJ0B, H 3JeMCHTBI MATPHLBl Bbi-
UHrpLIed, T. €.

Q=llg:;(u)l mw R=Ilrs(u:)ll,

rae ymnpasJaesne u;=0y=E% (%, £) H {;, KaK IpPaBHIO, KO-
HeYHO® YHC/IO a/1bTEPUAaTHB,

B MapkxoscKoWM IMenu BHIHTPHIIL 33 OAWH WIAT ¢ (X, Xitd)
ApasieTca cayualitof sennuniodi. [MosTomy ecau cucrema
copepmider fy IATOB, NEPEXO/f H3 COCTOSHUT X B Xy, TO,
OUEBH/INO, BHIGOPOM YUPABJARHHI 1A KAXKI0M LIare ciaefyer
MAKCHAMUSHPOBATE CYyMMY MATEMATHYECKHX OMHJAHHA IO-
X0/la @ Ha KaXIoM liare:

N
2t = max 2 Mo (X, x| X, wo, w0,

L AR

(2.5.7)

Pasyyeerest, uto sbluacaenust iterocpeacTsentio mo (7)
TPOU3BOJUTEL T1eBO3MOXKHO. HCnoNbsya aqauTHBHOCTS yIIK-
LUHOHaJa ¥ NPHHLHN ONTEManbEocTH Beanmana, onpencae-
HHe 2%i({y) NpPOU3BOANTCA TO PEKYPPeHTHOH cxeme. Ecau
M= ln—f — upc0 OCTABIIMXCH /IO KOHLA NpoILecca Mepexo-
AOB (Dpolecc HAYHHACTCA B X U Yepes iy NePexoL0B CHCTE-
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Ma MOMKeT 0KasaThes B JwdoM 13 x;, i=1, 2. ..., k. co-
CTOAHHA), TO MATEMATHYECKOE OMHAAHHE MAKCHMAIbHOD
Loxofa tia {n-+1)-m ware BHIYHCISETCH MO PeKYPPEHTHON

dopuyae
&k
Zi(n+ )= max [ ¢+ ¢%; 2% (0], (2.5.8)

=i
R
TAe ‘?“z':Z g“:jr¢;; — cpejHui JOXoH, 3aBHCAMKA OT ynpas-
i=1
JIeHHST M Ha f1-M IUATe NPH Nepexo/le H3 COCTOAHHA { B DIHO
H3 cocrosuudl j=1, 2, ..., k; 2*%;(n) — MaxKcuMalibHOe 3Ha-
4eHHe CpeiHero A0X0AAa 3a OCTaBIIKeCd A Warop NpH yoao-
BHH, UTD CHCTEMA OKasza-
Jdacb B COCTOAHAH Xi
Bropoe caaraemoe B
rﬂaaﬁa  ckoOKRax  npejacrasaser
TIIOUDOULE cobolk  cpemHdll  OH-
naeMbll poxod  (3aBu-
u CAWMH OT YOpaBJIeHHR
Wetosbpammsie 1) TIpH Tepexojie CHcTe-
cocmosdua ~ MBL Ha n+41-M wmare n3
COCTORHUSA [ B OJHO 3
coctosinul j=1, 2, ...

cew R
Puc. 2.14. CrpykTypa  cBu3efl

MeXIy COCTOMIENAMH

MapKOBCKOTO  mpouecca
MOXeT OBITb TAKOBAa, YTO BCA COBOXYNIHOCTb COCTOSIN{
Xy, ..., X4 pacNalaeTcs HA HeBO3BpaTHble M MOIJoUlallHe.
Cpean norTomwalouiy CocTOSHHA MOTyT OHITH H IeJeBhle,
eclIn peun ufgeT of ynpasadeMblXx MpoleccaX. B sToM
cAlyuae BMECTO TEPMHHOB «I0XOJ» HJIH «BHIHLPBLINM» NpHMe-
HAMT TEPMHH «CTOHMOCTb® (B CMbBICJC ACCTHMCHHSA LCAH}.
Ha puc. 2.14 npuregen npuMep HeBO3BPaTHLIX W 1IOCJIOWA-
I0ULHX COCTOSIHHI. .

IlpuBeneHHBI NPHMeED ¢ MAaDKOBCKHMH YNPABJAEMLIMH
npotieccaMH HAJIOCTPHPYCT OOHH H3 HEMHOTHX CJyyaes,
KOIJTA TipH BePOATHOCTHOH NOCTAaHOBKE 34/1aUH ONTHMH3ALHA
OCYIUECTBJSIETC: BLIGOPOM  ynpapaenns . 3HAYHTENLHO
foJice pacnpocTpaHeHbl CAyYdH Tak HasbiBaeMo#l napamer-
pHYecKoH ONTHMH32UHY, KOrJA ONTHMH3ALHA B KaKOoM-aHGD
cMbicae ofecneynBaerca BHOopoM onepatopa £ uau ero
napametrpos. OZHHM M3 MPHMEpOB NapaMeTpHueckoll ONTH-
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MH3AIHH SBJSETCH 3a4aua ofTUManbHofl GHILTPAIHH, KOT-
na BuIGopoM (QUALTPAa € HMMIYJALCHOR XapaxTepucTHxoil
H(ty. {) obecneunBaercs nanboabimas GAH30CTE BHIXOAHOTO
curgana x(f) duIsTpa K MoJe3HOMY cHrHany u(f), Korto-
puii B CMeCH ¢ aAAUTHBIOH [oMexoH ©(f) nocrynaer Ha

uft) Ho () Aft)

k

aft)-xftl=eft) -

wlt)=uft)+ult)

Pt Hit)=g
uft) | oxt
u(t)

Puc., 2.15.

Bx0A (puaprpa. Tipeanoaaraercd, uto u({f) n v(f) — spro-
AHURCKHE CTALKOHApHLIe CAvYaiHLie NPOLCCCHl, aBTOKOppe-
NALHOHABE &, (1), k:(T) H B3aumoxoppeaslHouube Gyvik-
UHH Fuwe(t) H Rew (1) KOTOpPBX H3BecTNH. B Kawecrse kpu-
TEPHA CUTHMAJbHOCTH (CDCTCH MATEMATHUeCKOe DAdHIanue
KBaipaTa olHOKH e(f) Ham pa3H0c1H w(fy—x(), . e

z—mlnM[(u BH—x®Orlx)= \H (t—2) (@ (v (1) da

H{t—1)==0 mpu <>t nansl ke (1), £, (7), Ruo (1), Euy (D).
(2.5.9)

B Bonee oflem ciyuae 1pedyertca npeobpazosanve no-
Ne3Horo curxagaa u(f) HexotopwyM dbuabrpom H,(¢). Torna
B KAYECTBC KPUTEPHH QNTHMANLHOCTH NPHHHMAETCA MaTe-
MaTHYECKDC QIKAMAalNE KBAJPATA PA3NOCTI MEMNY BBHIXOLOM
w(f) sapaunoro ¢unprpa Ay () u BEx0IOM X{{) HCKOMOTO
tbuavrpa A{{) (cm. puc. 2.15). B 9TDM cayuae

z=min M (s () —x ) | o () KH t—A)yu (A) da;

4

x)= [H{—) W@ -Fo@yd

;1‘0'3(1‘—-:):0 npe © > 1;
RaHu Ky (7), Ru(T), Rup(t), oy (T)]. (2.5.10)
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Ecau xax s npeawmayumem ciayude, peub uiaer of onTH-
MAAbHON QUABTPAIIHH, TO HMTIYJILCHAS XaPaKTePHCTHKA XKe-
Jaemoro duasrpa ff(f) pasna d(!)-pynkunn, a nepena-
TouHas ¢yHKuuA pavxa l. Hacto crarurca npobacma ske-
TPaNoOAANHH TOJE3HOTO CHTHAMA HA WMHTEDPBaJ BPEMENH E;
torga Hy(f)=8(f{+E), a nepecaatounsia ¢yuaxumsg— et

IMpoGaema ontumnzanun (10) n ee wacTHwil cryuail (9)
PelaIoTCs a4 OCHOBC MHTCIPANLHOTO VpaBHCHHS Bukepa —
Xomdpa {7]. Ilpo6nemm o6obulatores Ha cayuall, Koraa
() n v(f) — Bekropume QYHKUUA.

BTophiM HpHMEpPOM LapaMeTpUuecKoll ONTHMH3AUHHE MO-
HKET CJAYMHTb TaK Haswpaemblhi ¢uaetp Kaamanwa., Hawa
BIOJHE Hafytodaemas cucTeMa

¢ (1) =Ax (1) + Bu (),
X ()=Ax () + Bu () 2511
y ()= Cuxii).

Marpuun A, B, C voryt GuITh (GyHKIHAMH speMeHH. Bek-

Top-GyRKURN X(f) W y(f) HemOCPeJICTBEHHO H3Mepelsl GHITh
He Moryr. Mamepserca cayuallnaa menuupHa

=y +ov{)=Cx)-}-o (),

rie o(f) —1oMexHd, BOIHHKAIOLIME TPH H3IMepeHHH ¥ (!).
TpeGverca noayuutn oucHKy 2z(f) coctoaums x(f). ra
onelxa BbipafaTuiBaeTcds GHILTPOM, YPABHEHHC KOTOPOTO
HMEeT BHJ

() =Sz (") + Q& (t), (2.5.12)

rae S u @ — maTpuuel, pEdApaeMele TaK, yTo0n (HVHKUHO-
Han omnOkd eff) =x({)—=z(!) Owvn muuumancs. Haa pe-
WeHns 3alauy jJ0/KHbp OblTb 3a4aHbl KOPpPCJAALHOHHEE Ma-
TPHIB AAf #(f) | v(l), & TaxKe 321aH cAy4ailliplil BeKTOp
Haya,bHBIX yCAOBHH X (f)) CBOMM CpeJlHHM 3Hauelinem (Tio-
KOMMOHEHTHBIE MATeMATHUECKHe OMHAAlHKA) H KOppessilH-
ONHOH HAH KOBapHALHONON MaTpulledl.

B kauccTee rpeThero mpumepa napaMeTPHUECKOH ONTH-
MH3alLHH PACCMOTPHM 3ajayy BHOOpA anropHTMa QyuKUHO-
IIHPOBAHKST CNTHMANLHOLO NpHeMHHUKA. 3ajgaua 57a peula-
eTCsl 112 GCHOBE TEOPHH <TAaTHCTHUECKHX pelleHdfl # (hopmy-
JHpyerca cdenymownM obpazom. [leperartyuk HaiyuaeT mo-
aeseblil curdan s{{). B xawane nepeaaun HHPOpPMANHK
K HeMy IpHmeninsaercd momexa #(f). Ha Bxon npuemnnxa
B HTOTE noctynaer crrHan x(f) =s({) +n(t). TpebGyerca nHa
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octoBe NpHusTOl peanmsdmMu x(f) wa {=[lo, 4] waiitu
oletky Z({) (BRX0;J NpueMHHKA) nojesHoro curnaqda s(f).
Ha ocnoBe TeopuH CTAaTHCTHYECKMX pelleRHH ONpelensercd
QJArOPHUTM TPHEMHIUKA, MHIHMHU3HPYIOULUL pPa3IHUHC MCKIY
s(t) m z(t).

Bee ynomsHyTele mpuMepbl NapaMeTPHUYeCKON OUTHMH-
3allHH MOXKHO pAccMaTpPHBATL KAaK MPHMCPLI aHAJIHTHYECKO-

TO NpPOEKTHPOBaHus (KOHCTPYHPOBaHHA} TEXHHUECKHX CH-
crem.

5.2. Urposas M MMHMMBKCHas NOCTAHOBKA 33A3a4M

Hpeﬂnonomm{ AJ14 [IPOCTOTLI, 9TO OMCpaTop F uzBecren
H YTOQ

viE[t, L], 0 (HER, n v{)EL2,.
[Monaras aas onpegeneNnoctd, UTO peub HAET O MHHHMH-

3aUHH (pyHKUHOHAga (D B COOTBETCTBAM C MPHHIMHATOM Ta-
paHTHPOBAHHOTO De3y.bTaTa, NOJyuaeMm

2,— min max [D(x i v x{H=
Y vinga, umeﬁu[ e et 1% 2|1 ¥0
=z F (x°, ¢, Lo 1 Vit g X (G) X ()EES 1L, 4]

2.5.13)

Ecqu ©v-— akTuBioe BO3IeHCTBHE cpeibl (NPOTHBHHKA),
HMeLieldl HUTEPCChl, IPOTHBONOJOXKHEE HHTEDPECAM CHCTe-
MbI, TO ¢peia OyieT CTPCMHTLCA YBEAHYHTh QyHKIHonan d.
B cooTseTcrBMH ¢ UPIHUHIOM TapaHTHPOBAHHOLO pe3y/ih-
TaTa 148 cpeisl 0yileM HMeTh

Zy— max i ( =
’ v(lueez, u (n:l)];se., [P (e, 10 By P e [ X0

=Fe0, 4oy g0 Oy ) X0 XELYN S, L] (2.5.14)

Ecan nveer mecro paBHOBECHE (B IIPOCTPAHCTBEe 1" HME-
eTCA celI0Bas TOYKaA), TO

H 2y =2y, (2.5.15)
Ecnu  ypasicnmio  cocrosrust B HUTErpaasHoil  Gopue
X(H=F (x, i, Ui, o U, ) OTBRUAET YDABHEHHE COCTOAHNA

B Iu( b penipansuoll  GopMe X () =f(x(f), u(f), v (), To
Hecaenoranue  Boipaxenuit (13) u (14) cocrasaseT npeamer
TEOPHH AH(pepeHIHaNbHLIX  HID.
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6. YIWABNEHUE C OBPATHOWM CBA3BLIO

6.1, (ToCcTaHOBKA BONPOCA M OCHOBHLIE NPoBneme!

[Ipu mporpaMMHOM YNpaBieHHH, KQIAa yipaBJeHHe 4=
=u({) aBaanock PyHKiHCH BpeMeHH, OIHOH H3 Uesedl
ylpaBieHHA ABAACH [ePeBOJ CHCTEMBl 113 COCTOAHHA X'=
=x{{o) B Hekoropoe cocroaule x'=x(t). Oasaxo npn cy-
LLeCTBEHHOM BJAMTHHH HCNPEACKA3YEMbIX COCTaB/IsIOLLHX Ue
H Fg melb TAKOro THNA pea3oBarth He yhaercs. B arux
CAYYaAX HUYEro APYTOr0o He OCTACTCH, KAK BbIOHpaTh yNpas-
JICHUE B 32aBHCUMOCTH OT COCTOMHHA X (MJH BBIXOAA ¥), T.C.
nepchTit K ynpaeaenuio ¢ obparnoil cesaspo. [Ipu atom pac-
WUPACTCH KPYr UedeH 1l 3ajday, KOTOpue MOMKIO pPellarts
ipn yapasiedud o0bextoM. Tak, nanpumep, MOMIO BhIBe-
¢TH OOBEKT B COCTOAHMe X(f1) upr fi—-o0 u panee yaep-
AKIBaTh 0OBHEKT B 3TOM COCTOSTHHH, HeCMOTPS HA JeHCTBHe
BO3IMYUIEHHT,

Hanee, 6yaem monaraTa, 410 yHpaBIfeMblit O0DLCKT A -
CHCTeMa ONIICHIBAIOTCH YpaBHelnnsdMH

X ==fex@), ult), o) yO=g:(c). 286.1)

Jlns pcxonwol JMHeRHON WM JMHeapH3OBaHNLIX Ypab-
HeHdit HequHelHOH cucTeMb {l) Oymem uMeTL

X(y=Ax )+ Butd () -}- Bov (t), y () =Cax (). (2.6.2)

[Ipn cnuncanun o6wnekrtos B Bugc (1) nman (2) namepe-
HHIO B NPONECCe yNpaBAeHUs NOALAETCH TOJNbKO BLIXOJ CH-
cTeMbl 4 (f); COOTBETCTBEHHO B KaTeropdaXx BBHIXOROB POpMY-
JAHPYETCH MelaeMbli  pe3ydbTaT HAH  Iehb  YOpaslIeins
obbexToM. B uwacTHOM caydae Uenb MoxeT OblTh 3ajlaHa
KaK 3HaueHNE BLIXOZa B MOMEHT i, T. e. yt=y ({1} npu 3TOM
MOXeT BBITh, YTQ f1—0Oo.

B Gosee ofulem cJayuyae MOMKHO 3ahaTbh H IKeJaeMylo
TPAGKTOPHIO NOCTHXKEHHS URJH, T. €. §, . B pasnpnediem
XKeNaeMblt BHX0L CHCTeMsl yaeT o603uavaTnes, KaK 7, .

Hsmepenue komnonenT sekropa y(t) = (11 {f), ..., yp(f))
MPOH3BOIUTCA TAK HA3BIBAEMBIMH JATYHKaMH HH{OpPMalUHu
H CONPOBOMKAAETCS, KAK HPABHJIO, IEHCTBHEM OMEX, KOTOpLIE
najgee OYICM CYHTaTh aaduTHBHBIMH. CHCTeMa JaTUHKOB
{(HAH H3MepHTE/bHAs CHCTeMa) — 3T0, KaK MPaBuro, AHHA-
MHYCCKaf CHCTEMa, H ee lI0BeledHe ONNCHBAeTca IH(de-
PEHUHAALHBIMY HJAH Pa3HOCTHLIMH  ypaBHCHHsIMH. [las
Qcaa0eHUS BAHAHHA NOMCX H3MCPUTEbHAS CHCTEMA MOXKET
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COMEPXKATL ONTHMAJNbHBE (PUALTPHL H, B YaCTHOCTH, ONTH-
Madaphbl $uanTp Kanmana—Dbriocon.

O6o3znaunM COCTONIHCE H3MEPHTCALHON CHCTEMB! BEKTOD-
pyurumei E(8) = {&(f), ..., Ex(f)). Buixon H3MCPHTCIbHOMH
crcTeMLl ofoznaunM  BekTop-Gyukuucit n(f) = (mi{f), ...
vo Np(f)). BxoneMm usmepurenbHO# cHCTeMBL OYACT BBLIXOA
ob6nekta y(f) = (y1:1{f), ..., yp(f)), ec BropuM BXoAcM Oyder
BeKTOP-bVvikuua moMex v(f) =(vi (¢}, ..., vp{f)). Tlpn cay-
yafiHmx moMexax v({)} W HCnOJdb30BAUNK (UABTPOB BREIX(L
13MepUTCAbHON cucTeMBl m ({) Gyvjer ouenkoil 1as y(f).

B wacTHHX cavuasx HM3MCPHTCALIAN CHCTEMa  MOXKer
OMICWBATLCA HJIH HEJHHeHHLIMI VPABICIIHEAMII

EO=F G v, viO), 10 =g C1) (263
WIH MRHeAHBIMH YpaBHCHHAMH
EO=ARO+ By O+ By, 1()=CE@. (26.9)

YpaBHenusi BXOi — COCTOSIHHE — BHIX0L 118 obbexra 1l
HU3MepHTenbHol CHCTeMDI B HHTErpaaLNOH GopMe, BUITCKALO-
e u3 (1) —(4), cooTBeTCcTBEHHO OYAYT UMETh BHA

£O="Felx(tdh . u, 4 o ) (2.6.5)
y(Ol=gx(x{)) nm y{t)=Cux (D),
EO=F, G 1, 4y o Y, o) (2.6.6)

7)== g, &) wam 3()=CE®.

CyuiceTBo ynpaBnenma ¢ ofpaTiiofi cBaspiy saxmouaeTcs
B TOM, uTo HaOmofacMoe s3Hauenue (mlenxa) BHIXoZa 7 (f)

(4w 7, ,) CPABHHBACTCS C CTO JKeJaeMbiM 3HAUYeHHEM [° ]
(o Yir o) H dnkcupyeTca suadenue OnmGKH

s)=y ) —1(). 2.6.7)

Ianee BuiGmpaercss Takoe ynpasieHHe « Kak QYHKLHA
omnbxn e{f}, koropoe 3TV owulKy B KaKeM-AuBo cMbicae
MUHIIMH3HpYeT. B uuterpadplioll hopme 3aBHCHMOCTL YIIpas-
JeHus or ownbky GYLCM 3aNHCHIRATL B BUle

uy=Q ) &, 5, ) (2.6.8)

re Q Ha3siBaloT oneparoposm (anTOPHTMOM) YRPAGAEHUA.
Kauectso ynpasredns 8 cMulefie MUHUMH3AUHH OWIHG-
Ku &, T. &, cOnuxenHus y(f) ¢ ero MenaemMblM 3HAYEHHEM,
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ompejflendercs oneparopom Q. Onepatop @ peanusyercd
YyNPaBAAIOUIHMY CHCTEMAaMH, KOTOPLE B PasHbX caydasx
HMEWT caMblil pasnoobpasubii xapakrtep. Ilpu uyenopexo-
MalIlRIHOM YApaBJelnk Oneparop Q peannayercs uesose-
KOM (/CTYHKOM, WohepoM, OMepaTopoM TCXHOJOrHYeCKOTO
aponececa ¥ T, 1) o KayecTBO YUpPaBJeHHA 34BHCHT OT €r0

Cucmema omolpaxeny A
uH@OpMay ULl Yerb
J $rtots 3
& &
3 o
S 3
3 . (t) 3
: Tzl e LG
-
3 °F 7(t)=gy() S
S '35 == 3
g R *)=Fp R
% 8 Et)=Fel") =08
N S )
% 2
U
% Alxie)=kcl-) Pylt)=
2 tin] =g}
~
;’ Petiple | T
S lynpadnenus Il urt)
X Sy R
STTT T T T W Uy

CEs
-

=

-

[
o

BbIVuKH 1 TpenupoBxu. IIpu asTomarTuueckos ynpasJennu
omepartop (a’aropurMm)  peanusyercl ¢ MOMOHIbIO PeryJs-
tTopa (asTomara), ynpapasiiolied nipoBofl MaliHHLl H T. T
HanpuMep, aast camonera oneparop @ peaiusyercs aBTOMH-
Jotov. Brenenne ofipaTHof ¢BA3w, Koria

R O=Q ), 4 5, )

NPHBOIUT K 00pa3oBaHHid 3aMKHYTOCG KONTYpa ynpasTenis
(puc. 2.16).

B npsmoMm kananae vnpaBneHHA [POLECE, PeadHsyiouki
oltepatop Q CONPOBOMIACTSA VCHM/AENHeM CHIHANa ynpasne-
HUSt 110 MOWHOCTH IAA NMpUBelelHS B JeHCTBHE MeXaHHa-
MOB, Dery/JupyIOULNX BO3JAeHCTBHE YyNPABTEHHA B Blijle NoTO-
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KOB BelllecTBa, SHEpPTHH, CHJA THAPH, MOMENTOB CHI H T. I
[Mpy pyusoM YIpaBJeHHH AJIA YelOBeKa NpelycMaTpHRaeT-
cA cHeTeMa oTo0paxenus uadopMauxi o Ledu 1 06 obbex-
Te ynpasgenus. [Tpn pyuHoM ynpaBneHHH 1OCTATOYHO B Ka-
YeCTEe 1184H 334aBaTh KENAeMOe 3HAUSHHE BbIXOJ4 B MOMCHT
t, T. e. y°(4), a HeoxomuMam nporpamMma ¢, ., MOXeT
6uiTh  BLIGpPAHA  UCJOBCKOM  CAMOCTOAITENRHO B 33BICHMOCTH
OT VCJOBHM.

[Ipu aBTOMaTHUECKOM YIPABICHUM MPOFpaMMy 4%,
HeoGXOAMMO BEOAUTHL B PeryaaTop (2BTOMAT, BHIYHCITHTENL-
Hylo Mawudy). CTpeMacHHe MHHHMH3HPOBATH  OIIHOKY WM
KaKol-TM60 (QyHKHHOHA owMOKY 38 cvet Buibopa omepaTopa
(B oOutem cayuae Q —(pyHkunst Bpemenn, T. e. Q. ) H3 He-
KOTOPOTG MpocTpaHcTBa onepatopoB R [Q] npueoauT ¥ 3a-
aave:

et (PG, o Qe ap Pt ad 1510=

=y () —yih yh=glx®h xh=F.(x, & u, 4,

Uy, b WO=0Q ) t 5, )y ¥ 1[G, L] (2.6.9)

s npocrors 8 (9) upunaTa <HAeaILHag» HIMEPHTR b-
Hag cucreMa 6e3 noMex. Ilpu pyynom yipassicmin o onepa-
Top @ u Kpurepuit @ (HAH OLCHKA KauecTBa YIPaBAeluw)
Heopmanabuel 1t {9) oTpamaer cobCTREeNO NpoLUece YNpAaz-
aennsi. Ilpn apToMaTtuveckoMm ynpasnmedun (9) oTpamaer
MOJenk [poUecca YOPaBJIeHHs [P [IPOEKTHPOBAHHH I CO-
3UAHIN YIpABAAWUWEed clucteMul ¢ onepatopom Q. Tlostomy
omepaTtop @ Npli ABTOMATHYECKOM ynpasfieiin Beerla ¢op-
Manen *.

Hapany ¢ pyuHeIM  yopasacHHeM OfbeKTOM CYilleCTBYET
ABTOMATHINDOBAHHOE YCJIOBCKO-MAIIMHHO2 YNPABJICHHE, KOrna,
BO-NePBLIX, MHbOpPMALHA 0 aporpavMax i, . H ¥, )

L 1 0

npeIBapHTCALHO oGpabaTeipaeTcs BLITHCAHUTEIBHBIM 1
YCTPOHCTBAMII B IIPERCTABIAETCS UEJNOBCKY B CNTIMAAbHOM
AT BOCMAPIMTHA BHIE, a, BO-BTOPLIX, MacTb onepandil no
npeodpascranuto e(f) B 4(f) dopvMarHayeTcs i BbINOJIHACT-
CH aBTeMaTaMH, B KauecTBe ¢JHOTQ M2 MPACTHIX TIPHMEROB

*) Tepmunnl ,opMaen® 0, HedopMAJEH" MOHHMAOTCA 37€CH B Cle-
Aywuem cueicqe: (¢ © P BedopwaibHEL, eClH MBl  HE 3HaeM, KAKOBW B
/\AHHOM aKTe ympasiesud Oum Q) # . Ecan @ 4y w0 © dopmans-
Hbl, TO HaM H3BeCTHO Bx MaTeMatThyecKoe Bupawenne (Touwee, uX Ma-
TEMATHYECKaA Moneb).
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MOXHO OPHBECTH aBTOMATH3MPOBAHHOE ynpasielHe caMo-
JASTOM, KOUHA, ¢ OOHOW CTOPOHEI, HHMOpPMalus © [napame-
Tpax nosera W padorte JABHrarteseil M arperaToB caMenera
B {HTETPHPOBAHHOM BHAE NOCTYNIaeT K JeTYHKy, &, ¢ Opy-
roft — ymparasieMoCTh caMoaera obecnedwBaeTCs cNelHalb-
WeIMH deMndepaMy # aBToMaTamd ycroftuusocTt. [Ipu atoM
B OGO MOMEHT JETUHE N0 JKCJIAHHIO MOMKET MCPeKJICUHTD
YIIpaBJeHHE HA NOJHOCTLID ABTOMATHYCCKOE € HOMOIILIO
toprosoit IBM,

6.2. ABTomaTuuveckoe ynpasneHue

IMpy pyunom ynpaBienuu Bolpaxkerue (9) orofpamaer
npotece ynpasaennd. IIpn asroMaTHUECKOM YNpaBIeHHH TO
e caMoe BhIpaKeliHe, KAK YKA3LIBAJIOCh, OTOGpaXKaeT MpO-
Ilecc TPOEKTHPOBANUA, T. e. BbIGOp omepatopa Q, B coot-
BETCTBHM C KOTOPBIM CHCTEMA TOCIE Gr0 TeXHNYeckod pea-
JAH32UHN GyNeT aBTOMATHUECKH pellaTh 3a43a4YH HAH LOCTH-
rat Lehu, mocTaBieHHble eff u3BHe (cHcreMoH Gogee
BLICOKOTO YPOBHH VIIPaBJIeHus).

Ilpy aBTOMATHUCCKOM YIPABJEHHH anocTepuopH nocae.
KaXJI0ro aKTa ynpaBRJeHHs MOMHO BBIUHCAUTE PyHKIHOHA
{nnn cucteMy noxasarcneit) O u ONENATH, HACKOILKO OTJHH-
yaercsg @ ot min @, onpeneleHHOro B npoHecce paspaboTku
(npoekTHpoRanns) onepatopa Q-

Ilpu HanNWcAHHH YPABHCHHA CHCTEMBl ABTOMATHYECKOTQ
yopasieHust GyleM CYHTATE  H3MEPHTEILHYH  CHCTEMY
HAealdbHol, YUHTHIRAS JNHIIL TOMEXH, KOTOPHlE MOLYT BOZHH-
KaTh [pY H3MepeHHy CHrnana omubry e YpaBHenHe BXOA—
COCTOSIHMe—BHIX0J AJ5 CHCTEMh ABTOMATHYECKOFO VNPaB-
JAEHNS 3aNHIIEM B CJAEIVIOHIeM BHIe:

xX(H=1[c(x{t), u(f), v(®),

y(ty=g«(x (),
e(l)=y{) —y{&)-+"v(t), (2.6.11)
g0y="Fq (g ). @),

ult)=g, (g ),

rie v({) —nomexa B xaHane ofpasoBaHMs cHrHaxaa e{f).

Ilpu stom ypasuenus ([0} orHocATcs X o0ODLEKTY,
a ypasHenus (12) onuceiBatoT peryastop (ynpaBasioONyio
CHCTEMY) C BEKTOpoM coc¢ToAHHA ¢{f) pa3MepHOCTbIO &;
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ypaBHeHusn (10) u (12) MOKHO 3aNHCATL H B WHTECPAJbHON
popme. Torga onepatop Q Oymer HMeTb CJAEAYWOUIHH BUA:

e O=Q ) b &y, )= ge(Fal@ ) t, 5, ) (26.13)

HamoMHuM pasMepHOCTH BeKTOP-(PYHKLHA B NpHBeLeHHBIX
Bbillle YPaBHEHHAX:

Besnuuna x q y Yy . v v i

Pasmepnoetn | n & P Ig L r m r

PasmepHocTb BCeH cucTeMBl 2aBTOMaTHUeCKOrG ympasJe-
HUSl DABHA PasMePHOCTH BeKIOpa 4, T. e. paBia p. Pasmep-
HOCTh BEKTOpa # ONpelensieT YHCIQ KaHaJ0B peryJdpoba-
HHA (r-KawajbpHam CHCTeMa) ¥, HakoHen, n-+k£ —310 10-
pagoK AuddepeHuHanbHEIX ypaBHeHHH cucTeMmbl. OObIUlio
n+k>p.

B 3aBucuMOCTH OT upHPOALI BXOZOB (LLeJH, HasHAYCIHA
CHCTEMBLI) Pa3JHYyaloT Clelylollile BHALI CHCTEM aBTOMAaTH-
4ecKOro ynpaBJleHHS.

1, Cucmemo asmomamuuccioll cmabususauytu, B s31oM
cyyae 3HaucHHS

Yy (fy==ye==const, vyiE|t, o).

Jas takux cucTeM xapaxrtepHo Tpe0OBaHHe BHIIEPHH-
BaTb IOCTOAHHBIE 3HAYEHHSI KOMIMOHEHT BEKTOpa BHIXOAA
y={Y1, ..., Yp). OHA HAXOAAT LIHPOKOE NPHMEeHEeHHe B 3a-
nadax craluan3allii peXXuMOB ABH:KEHHS OOBEKTOB H 11PO-
TCKAHHA pasHo00pasHbIX TeXHOJIOTHYECKHX IIPOLECCOB.

IIpn ponmnasiM  006pa3soM COPOGKTHPOBaHHOM cHCTeMe
OWHOKa € Maaa W y=y%, HECMOTPA Ha JeHCTBHe BO3MYIle-
HH3l ¥ Ha o6DbeKT H H3MeHeHHd oneparopa F. o6nexra, Cie-
IOBATE/IbHO, MEHAA 3HA4YeHHH BX0OIa Y% (#3MeHAd «ycTaB-
KH» DeryJafTOPOB), MOXKHO MEHATh DEXKHMb! paGoTh 0GbeKTA.
ITpn u3smeHeHn y°. B CcUCTEME BO3HHKAET TNePeXOAHBI
pexnM. Ilpu 3ToM GoJBINOH HHTEpeC NpeACTaRAAIT Xapak-
TEPUCTHKH NMEpPeXOIAHHIX PEXHMOB (BpeMd peTyJaHPORaHNA,
Nepeperyiiposanne 4 1. 1) NPH CKaukoo6pasloM HaMeHe-
HHI Y%. Ilepexojnble peXHME! BOSHHKAIOT TAKXKe Npy pes-
KHX W OTHOCHTEbHO OOJMBLIHX H3MEHEHHAX BO3MYILEHHH v.
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Yacto smbop BeKTOpa ycTaBOK Pery.JaTOpOB 4 NOIUHHAIOT
KAKOMY-THD0 KPHTEPHIO ONTHMAJILHOCTH (3KOHOMMUUHOCTH,
NpOH3BOLHTEdBHOCTI I T. ILJ.

2. Cucmemst RpOZpaMMHOI0 YHpABAEHL ¢ 00 pamnoi
c8236/0. LicAH Ha OrpavHuERHOM HHTEpBAaJe BpPeMCHH [fo, t,]
38/1a8TCs OTPE3OK BeKTOP-QYHKIMH y¥, |, TO Takas CHCTe-
Ma HasblBaeTcs CHeTeMol TNpOrpaMMEOINO ynpasserHA. Beuiy
MaJIOCTH OWMOKH & OTPE30K BEKTOD-(DYHKUMM BLIXOZA 47,
¢MOBTOPSIET» OTPE3OK  BEKTOP-GYHKUWH BXOAa 49, . CH-
CTeMb! NPOrPAMMHOTO yIOPABJACHHA HCTOJAB3YIOTCS I YIIPaB-
Jelns 1lyckoM pasuocfpasublx ofbexTos (ABHrartc/icH, re-
HEPATOPOB) 11 BEIBEAEIIHS HX B YCTAHOBHBIIHACA pemuM, A1
BRIBOJA CaMOJeTOB U4 3ajalible BHCOTY H CKOPGCTh, AJS
YOPABJACHUS DAKCTOH Ha aKTHEIOM YUacTKC TPaeKkTopiH
HT. A

3. Caedawque cuctenn. B stom cayuae Bxoa y(f) aas
t=[{yoo] npeacrasaser coboll cayuafubE Mpoiece — CHIHAM,
COCTOAIHEA 1i3 MOJC3HOH cayualHoll cocTasisiowied H no-
smex v(f). HenocpenerBenno curian g8 (f) HCBO3IMOMHO (HEK-
CHPOBATH WK 'H3MCPUTHL KaxnM-aubo obpaszcm. MaMepacrea
#  QukcHpyeTca B BHAe cHIHaJA0B owndxa e(i) B cMecH
¢ uoMexoil v(#) (B nmpocrefiinem cayuae €(f) +v{f)) u BH-
xoa y{t). Ilpu nonanicuuy mnoMex +v(f} OUTHMAJbIBIMH
buanTparMi U MRNEMH3RUAR OWAGKE €(f) noaydum, UTO
y(¢) =y°{f), T. e. BEIXOA «CJAedHT», BOCTIPOH3BOIHT ¢ Ka-
KOH-TO TOUHOCTRIO Cayyallubll HensBecTHLIH BXOA, T. e. ¥ ({)
SIBISETCH 2BTOMATHUYECKH NOJYUaeMoOH OUEHKOH y(f).

TUNHUHBIM NPHMEPOM TaKUX CAENALIHX CHCTEM SABIAAOT-
¢l PajHOJICKAILHOHHBIE CTAHLHH ABTOMATHUECKOro Conpo-
BOM/JEHHS, paIHONDHIEALl d T. . BBOA LeAH B caclawyto
CHCTEMY oOcyillecTBiagerca sanaHueM e(fp) =% [pyrumu
OpHMepaMH CAelflllHX CHCTEM CAyMKAT CACAAILHE CHCTeME,
HCMoJib3yeMble B TpHOOpPOCTpOeHUN, Korda Tpedyercs, Ha-
NpHMep, 3JMeKTPHUYSCKHA CHTHAJ BOCMNPOH3BCCTH B BHILC Me-
X2HHYECKOTH NepeMellleH H, MU CepBOMCXaltiaMbl, ipeobpa-
3y10lHe MAJOMOLIHBIA BXOZHOH CHIHAA (3JEeKTPUUYCCKUIT
HJAN MeXaHHYEeCKHH} B MeXanHueckoc JABHXKeHue O0Jbnoi
MOILUHOCT. THIOHYLBIMH TIPEACTABUTEASIMH CEpPBOMEeXalii3-
MOB ABJAKOTCA PyJeBble MAWKHHbBL CAMOJeTOB, PaKeT, Kopab-
aei. Korga rosopuaock 06 ycuhennn MOLRHOCTH NPH mpeol-
pazopaiuy omHOKH £{f) B ynpasicuue u(f) omeparopom Q,
TO KaK pa3 W HMeI0Ch B BHAY, UTO 3TO yCHJAEHHE OCYyLLlECT-
BaAseTCH cepsomMexanHamamu [80].
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4. Cucremst nagedenus u camomasedenus. Ecau s cH-
creMax cTafuau3anul H HPOTPAMMHIOFO YNPaBAcHHA QHKCH-
BVIOTCH H 1I3MEpAaOTesl Bee Tpu Beauduun: yo(tf), €(f) u
y{1), B caeasiax clicreMax jse: #(f) u y{{}, T0O B cHCTCMaX
CaMOUABEACHIIA H HABCACHHA H3MEPsieTest TOJIbKO CHTHAM
owHOKH £({}. B HeKOTOPHX CIyuyasx, HAIPHMED HPH HdBe-
ICHUYM HJH CaMOHABCACHMI CHAPHALOB W paKeT Ha BO3AYIU-
usic ueaw, efé) npeacrasascT cobo#l TaK HashBaeMbli Te-
Kyula# npovax. [lpu naBcgenuu camolera Ha TI0CaJo4YHYIO
MOJI0CY KOMIOQHELTAMH BexkTopa e(f) CaAVKAT YIJOBEIC OT-
KJADIGHHS ICHTPA TSXKECTH caMoJcTa OT 3a7aHHoH AHHHH
OYTH W OTKJIOHEnHe N0 JIaJbHOCTH OT TOUKH NPI3EMJCHHS.
CHCTEMEBl aBEACHHMS M CAMOouaBelenHs OTHOCATCH K Kiaccy
CHCTEM TEPMHHANBHOTO VIPARIEHIn, Koraa nHTepsada [fo, ff
orpaunyed. [lpn paBeleHn i caMOHABCACHHI CHAPSALDB H
pakeT HHTepBad [fo, 11] B HCKOTOPLIX Npegenax LPON3BONEH;
NpH NocajiKe CaMOJCTOB, NPOICXOAAULCH 110 pacuHncaniio,
MOMCHT ¢y DoAxeH OBITh BHACPAKAI ¢ ONPCICJACHHOH TOY-
HOCTDIO, 34METHM, HTO B CHCTCMAaX HABCICHHS H caMoilaBe-
OCHHSA LeJdb VUpaBJlelHss BBOAHTCH 3ajauueM OMUOKH &
B MOMEHT fp, T. €. 3ananneMm e{fo) [1I].

YKaMeM Ha HCKOTOPBIE BO3IMOMHOCTH COBEPIUEHCTRUBA-
HMS CHCTEM ABTOMATHYECKOTO yupasJeHnsa. DuiBawT cny-
Yal, KoTJa BO3MYII[CHHE U, AefcTByIollee 11a o6LeKT, 11pUBO-
AHT K A0BOJBbHO DOJILIIOMY 3HaueHHIO omHOKH. Ecau, oana-
KO, B 5TOM CJIyUae MOMKHO H3MCPHTL 3HAUEHHC BO3MYUIEHM,
TO CTAHOBHTCS BO3MOMKHON M3BeCTHAd KOMIEHCAUHS BOIMY-
U(eHHA, eCaAH ynpaBhelne (/) caeaaTh 3aBHCHMBIM TaKXKe
1 ot v(f). ITo 3HawuT, uto Bupaxcuue (13) aaa wu(f)
MPpUMET BHI

u(l)==Q ) &gy g Yy, g)- (2.6.14)

Ilpu raxoit saBicuMecta #(f) ot v(f) roBopaT 0 cicTe-
MC aBTOMATHYECKOTO YUPABACHHS € KOMHEHCAUUeH GO3MY-
wienud. VIHOTIa yaaeTca COCTABMSIOULYIO ONUGKH &y (1), BHI-
3BANUYIO BO3MYIleHHeM ¢ ({{), cleaatb TOMKAECTBEHHO pAaB-
HOH ayaw0 (npu A2HHON MaTeMaTHUeCKOH MOZERH CHCTEMD).
Toraa roBopat, 4TO CllCTCMAa aBTOMATIHYECKOLO yHpaBACHIS
JIHBAPHAHTHA NO OTHOLICHHIO K BO3IMYIMEHHIO U({).

CHeTeMul ¢ KOMIClCALMCH BO3MYLIGHAH MOMXIO OTHECTH
K KJaccy alaNTHBHBIX CHCTEM aBTOMaTHUECKOTO ynpagie-
Hud. Flpr npoexTupoBaHiH cHCTEM aBTOMATHYCCKOTO YlpaB-
JEHHH NPHXOLHTCS HCICAL3OBATb TOMLKO anpHopHble AaH-
Hble 0 BO3MyUIeHHH ¥ U ollepaTope F oGbexra. [IpH cHJIBHON
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HeONMpeAeNeHHOCTH (T. €. TpH GOAbLIIOM 3HAUEHWH Henpel-
CKa3yeMbIX COCTABMASIOIIMX) NPUXOAMTCA KOHCTPYHPOBATb
ajanTHBHEe cucTeMul. Ecln ocyllecTBHTh TaK Ha3LlBaeMylo
HACHTHpHKALHI o0beKTa yinpaB/ieHHs, T. €. MNOJYYHTD
HHPOpPMALHIO HAH CHFHAJA O 3uadeHdy ouepartopa Fy, TO
allalTHBHble CBOMCTBA cdcTeMbl MOXHO YCHAKWTb, CAe/aB
ynpasdeHne 4(f) 3aBHCAIUMM Heé TOJNBKO OT BO3IMYLIEHHS
v(f), HO W OT TeKyllero 3HAayeHHs onepaTopa fiy:

uO)=Qu ), & 5, 4 Uy s Fx[t,,, g9)

Kpome apautanuy, BOIMOXKHa OCTAHOBKA 3aa4yy Co3Jaund
00YHQrouUXCa CUCTEM ABTOMATHYECKOro ylpaBJeHusa. LciH
HA Ka)XJIOM dKTC yUpaBJeHHs Ha HHTepsaJe [f, #) avannau-
poBaTth INOTepH |2°—2|, Tle 2°— 3Ta/0HHOE 3HaUEHHE
min@ (uau soolule extr M} ¢pynkunoHaAa, a 2 —ero pax-
THUECKCe 3Hauellde B AaHHOH peadH3aluH, TC MOXKHO pas
3a pa3oM TakK MeHATb oueparcp , 4rolbl MOTEPH CTpeMH-
Aich K Hynto. OQHAKC 1O, UTQ ABIAETCH €CTECTBEHHLIM /1
YeJOBEKO-MAlIHHHEIX CcHCTeM [OpH OOyuUeHHH Ue/OBeKa
yInpaB/JeHHo 0O LeKTOM, IPeACcTaBAfseT OYeHb TPYAHYIO NIPod-
JNeMy, eCIH peub HIEeT O CO3MAHHH OGYYAIUXCA aBTOMATH-
UECKHX CHCTEM.

Ilpu mccqeloBaHNH M KOHCTPYHPOBAHMH CHCTEM aBTOMA-
THYECKOro ynpaBjeHHS YacTO HCOOAb3YIOT NHHeapH30BaH-
HBle YDABHEHMS HJAH YPABHEHHA [epBOF0 NpHOIHMKEHUA
00beKTa H pery/aaTopa. Beckum OCHOBaHHeM STOFO CHYMKHT
T0 0GCTOATENBCTRO, YTQ WIS NPaBHILHO CHPOEKTHPOBAHHOH
clcTeMbl olwtHOKa e(f) B npaHURIE He A0AXHa OblTh 60aDL-
WoH. JT0 00CTOATEALCTBO H O3BOJIAET BMECTO YPABHEHHM
{10)—(12) BOCHOAB30BATBCH HX IIEPBBIM INPHOJHKENHeM
HAH YpaSHENUSMM AN Masdblx OTKJDHeHni Ax, Ay u 1. n.
OTHOCHTEJ/IbI0 HEKOTOPOI0 YCTAHOBHBIIETOCH HAH ONOPHOIrO
pexuma. Ocrapias npexiue oGo3Hadelids, HOJAyuUaeM nep-
BOe NpHOJHMKeHHE ypaBHeHHH

X (f) = A )+ Bt () - Bov (8), y=Cpx; (2.6.15)
e (f) == o () — y (1) (2.6.16)
§O)="A,9 O +Bel), ut)={Cugt)h 26.17)

rae A; —wmatpuua_nX n, B, —Matpuna n)Xr, By— Marpuna
nXm, Cy—marpuua pXn, Ay—wmarpala kXk, B —

M Tpuua kX p, C,— MaTpHua rxR.
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Ecan napameTpn omoproro peXuma HC IOCTOAHHDI,
a #BImoTeA QYHKIHAMH BpPeMeHH, TO H BCE YNOMAHYTHIC
MaTpHLB OVAYT 3aBHCETL OT BPEMCHH,

B amanuse M cudHTese 3aMKHYTBIX CHCTEM aBTOMAarTiye-
CKOTO yNpaBieHHs CyUlecTByeT ABa noaxoaa. Ilepseiit (pas-
puThA B 40 —50-x roaax, KoTopuifl cefiyac MOMKHOQ 11A3BAThH
KJACCHUCCKUM) XADAKTEPEH WHPOKHM HCIOJAb30BAHHLM Me-
TOAOB NEPENATOUHBIX PYHKINIA Ml 4acTOTHBIX XAPAKTePH-
crux. Bropoft noaxon, 6oidee noafunifl, cBA3AHALI ¢ MUPO-
KHM MCTOJb30BaHHEM B NpakTiike lpoektupoBaling IBM,
Xap4KTEPCH PacCMOTpPEHHeM MPOLECCOB BO BpeMeHHOl obaa-
CTH, HCCACAOBAHNEM B NPOCTPAUCTBAX NapaMeTpoB cOCTOA-
HUA CHCTEM W NpPHUMeHeHHeM MAaTeMaTHYeCcKHX MeToJ03
olTHMH3auuy. K noenepieMy noIxoiy oTHOCHTCA M T4K Ha-
3LIBAEMOE aHAJIMTHHUECKOe KOHCTPYWPOBaHUe pEryJasTopoB,
HAUAJ0 KOToporo Gmno noaoxcto padoramu A, M. JTerosa.
Kak yXe yKa3bBajoch, TPpH aBTOMaTHYSCKOM YIIpaBJeHudn
onepatop @ Bcerga dopmMatiel, TIOCKONBKY OH pcajH3yercH
HEXOTOPBIM TeXHHYECKHM YCTPOMCTBOM M IIpH CcUHTEse H
anani3e ML HMee JIed0 ¢ &ro MATEMATHYECKOH MOMENE!0,

Ilpu cuntese omeparopa Q, cuMBOMNYECKH oToGpaxae-
MOM BLIpa)KeHHeMm (9), u HCMOJIB30BAHMH UHACTOTHBIX METO-
208 tdyHxunoHan @ uedopmaseH, a mpelctasiser colof
HaBop roxasarenefl Kadectsa (Rpems pDeryJHpPORAHUSA, Be-
JHUMHA LCPCPETyNUPOBAHUA, TOYHOCTb B YCTaHOBHBLUHXCH
pexuMax, omwubKa UPH caAvyaiiuelx BO3ZCHCTBHAX H T. T.),
KOTOPBIM AO/HKIA YIOBASTHOPATL cHCTema. [lpy ananuti-
YecKoM KoNCTpyHpoBauun pervaaropas dyuxwionan O dop-
Manen # Beipaxenue (9) o3navaer MaTeMaTHUYECKYIO 1OCTa-
HOBKY BAPNANHONHON (ONTHMH3aUHOHHON) 2ajaum.

Paccmotpuym uacroraule Meronwsl. Iloaseprwem (15)—
(17) npeo6pasonaumno Jlaniaca u paspemrdaM NOJyueHHBle
anrefpaHICCKRHe YDPABHENINA OTHOCUTENLHO HU3cOpaxeHnfl
BeKTOpOB H(f) n u(?):

7(8)=Cy (/s — A" [B.id (s)+ Bov (s)),
#(s)=C, (/s — Ay B2 (s), (2.6.18)
(=1 (5) =7 (),
THe $— KOMIJEKCHHN apryMeHT, a [ — eqMHHYHAA MaTpH-

na. Kpriuteyka o3Hauaer, UT0 peub uAeT O HaNJIacOBOM H30-
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bpaxenuu cooTsercTByloulell pektop-Gyuxuun, Hanpuwmep:

o0
g(s)={y @ty estat,
§
Bsons mpescraniende O MaTPUUHBIX NEPESATOYHBIX (ByHK-

uUuax, 3anuiieM yparHenud {(18) B pune

-

¥ (s)=W (s} (s)-}- W, (s) 7 (s),

S =y —7y ), (2.6.19)

W (5) =W (5) W, (s),
rie
W, ()= Cy (IS - Ax)_’Bm

We, (sy=C,({s—A;) "By
— MepeflaTodyHBle PyHKIMKM oBBeKTa
Wo(s)=C. (/s — Ay 1B,

-— rfepelarodtiasn GpyHKUUA peryaaropa,

M3 (19) moxHO ©nOJIYUHTL [HepelaTOuERle (yHKUUHU
3AMKHYTOA CHCTEMBl BXOJ — BHIXOJ, BXOJ — OWHOKA W BO3-
MyllleHHe — BHX01. [lepegartounas ¢pyuriusa B0 — BHXOA
HMeeT COedyINld Bl

M (s) = (/+W(s))}'W(s). (2.6.20)
DIeMeHTHl MaTPHILLL

@ (s) = || i, (5) | —(

Xp T

Miz (s)
N (s)

. (2621

PEp

raie N(s) —xapaxrepucrnueckuit noaudom crencun (n-H&),
ONpefe 0T 3HAUYSHUSA j-TO BEIXOAA NIPH BO3IEICTBHH TOJBKO
Ha ofuH i-fi BxoA. Yacro BeIABHraeTca TpefoBalle Tak Ha-
3LIBAEMOr0 2BTOHOMHOTO PeryaAHpOBaHusd, T. €. 4Toful npy
H3MEeHeHHH YCTABKHM [-TO pPerynsTopa H3MCHAJ0Ch OBl 3ia-
YeHHe TOJABLKO [-TO BblXoaa. B uaeanpHoM caydae s 3Toro
tpebyercs, atobpl Matpuua M (s) Gpna anarouansuol. Io-
6uTLCs 3Toro OwiBaer oOBIUHO TpyAHO. Jlerde jnobutbes
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AMATDHAALHOCTH 3TOH Matpuusl 1pe  §=0, Korga Bce
@;;(0)=0 npu i5=f u see M4;(0) =1. 310 03naUaer, uTO NIPHA
H3MEHEHUH YCTABKHM {-TO PEryiafTOpa HA BeIHYHHY Yilt==
=const (npu {—eo) i-# BEIXOE NPHMeT TO Xe caMoe
3HAYeHHe, & Bce OCTadbHble p—1 BHX0A0BR OYyAYT DAaBEH
HYI10, XOTS B NepeX0AHOM PpeXHaMe 3T0 YCaIoBHe cobalo-
JaTbCA U He Byner.

B npocrefimem cayyac OZHCMCPHON N OAHOKAlAJbIOH
cucteMbl {p=1 u r=1) BMcCCTO MaTpWUYHBIX NCPEIATOUIKIK
dyuxuuit W(s), W (s), Wov(s), Wy(S) u @(s) B coorert-
CTBYIOUIHX BHIPAMKEHHAX GyayT QrIrypupoBaTh CKanspHLIE
Ceasb Mexay mepenatounoft GyHkunell pasoMkuyToil cucre-
MBl M TepegatouwHolt dyHxmueit Bxog—sbixon O(s) 6ymer
B 3TOM CJyHae cJaelyoulas:

® (s} =W (s)/[1 W (s)]. (2.6.22)

OTtMeTHM ocofi0e 3HAYEHHE UACTOTHOH XapaKTepHCTHKH
pazoMxayroll crcremel W(jm), 1. e. snauenne W(s), Koraa
§ —uicTo MHHMBI apryment. [lo merxko BoumcsiseMof ua-
croTiioll xapaxrepucriike W (jw) MOXKHO cyAuTL # 006 YCTOR-
YHBOCTH 33aMKHYTON CHCTeMLI pCryJsiTop — oOBEKT W O 1I0-
Ka3aTedsix KauecTBA PerylHpPOBAHMS, a ITO JIAET BO3MOMK-
HOCTb OCVIIECTBHThL CHHTE3 peryasropa i selop one-
paropa Q. Ocofenno npocro 310 Aeiaercs, ecan |W{jw) |
n arg W(jw) npeacrariensl B JorapudpMUuecKOM MacirTabe
YaCTOT,

AHaanTHYECKOE KOHCTPYMPOBaHHE PEryaaTopoB. TepMuH
AHAJUTHYECKOE KOICTPYHPOBAHHE DEryJSITOPOB OB BBefell
Jletosrim A, M. [14], u B cro craTestx Oblaa pelena 3aaaua
BRIGOpA CKadpHOTO  VIPABAEHHS 4, MHHAMH3HPYIOULEro
dyuxuncnan

AR

bix? () dt - j u () dl, (2.6.23)

oo
D (X s Ly, o) = g
0 i=1 0

KOrZa BeKTOp cOoCTOAHHA x({) YIOBAETBOPAET CHCTEMe JH-
HefHBIX ypaBHeHHN
x () Ax () = Bu (2.6.24)

H npu npoussonbHOM x(0) umeer Mecto x(f)—0 npu
{—ro00,
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Peurenne nmas u moayuaercs Kak (pyHKUHSA COCTORHHS
x{!) B Buxe

ul{f)= _2" 2’1 bidipxe (f), (2.6.25)

k=1 i=)

rae b;— koshdunnedtel BexTop-cToa6ua B, a  Koagdn-
LHEHTH di; MOAYUAI0TCA H3 PCLUEHHA CHCTCMBL NeNHHCHUBIX
AndrpepCeHIERAILHBIX YpaBuelni.

Kanmanom [4] s1a Ke 3anaya Owiia pewena B Hoaec
ofilem Biie, korja B (24) u(f) — sekrop-dyuxuusa u B—
Martpnua. B 1anbnefimiem 3ajla4a Opl1a pacipocTpaHeHa U
Ha ueauHedinble oObekTHl. HMurepecnoie peaysaurarst B 10-
caennee spems noaydensl A, A, Kpacoscxum [15], koropsiif,
BBeds B gyHKUMOHAN Thma (23) HoncaduTenuusiit  daew,
XapakrepHsyloului «paGoTy ynpasJienHs», KopeHHbM odpa-
30M H3MEHHJ CHTYALMIO B ANAJHTIIYECKOM KOHCTPYHPOBA-
1KY KaK B CMbIC]e YIPOLIEHHS BHUHCAWTEIBHBIX TPYAHO-
crefl, TAK ¥ B cMbicie pacllHpedld o(nacTed NMpHMEHHMOCTH
METOAd aHANHTUYeCKOrO KOHCTPYHPOBAHIsI PETYSITOPOB,



3 ' Y¥MPABNEHME ONEPALIMAMMU

«[nabHaa omuGka, COBEpPIaEMan UeOBEKOM, Beerda OJJ.Ha H T4
Ae — npexaespeMennoe ofobennes.

. FTASTHAHH ™

1. BBEQEHUE

Kax yxXe ykaablBajoce B I, I, nof omepanueil GyaeMm
MOHHMATb AeATeAbHOCTh KOJMEeKTHBA, YNPaBIfeMylo 143 elH-
HOrQ LEHTPAa H HAupaBJAEHHYIO H4 JOCTHMKeHHe LelH HaAH
peuleHue soctapacHuoll 3agaun. [lpu sToM pyxoBoasuluh
UeHTp (MJM OpraH ynpaBJeHHA QllepalHeil) HMeeT BO3MUK-
HOCTb pacnpegensiTs B COOTBETCTBHH CO CBOHM 3aMBICIOM
(m1aHoM) Bce BblAeAEHHLIE HA ONEpalHI0 JIOLCKHC H MaTe-
pHadbHble pecypchl. 3aMmblcen (npeofpasyeMmbiil B mJjaaH) —
5TO [PeACTABACHHE DPYKOBOAAILEro UeHTpa OO0 OCHOBHBIX
NPHHUHNAX W 3Tanax OCyLUECTBJEHHA ONepaluH 10 ¢e Ha-
yasd.

Qilepaiinn COBEPINAIOTCA NPON3BOACTBEHHEIMH 11 PERTIPHA-
TUstMH, HX o0beAndeHUAMH (OTpac]eBBIMHM MHUHHCTEPCTBA-
MH), BOACKGBBIMK YaCTAMM H MX ¢OheJHHeHUAMH (AHBU3UA,
apMmus ...). B ca3n ¢ 3TiM, HMes B BHIY yNMpaBJeHHe olle-
pamusamy, oOBIMHO ToBOpPAT 00 yHOpaB/eHHH TpeANpHATH-
eM, QTPaCAbIO, BOHCKOBEIM COCAHHEHIEM HAH 00beMHEeHHA-
MH MM TNOCKONBKY Bce 3TH 0O0BeKTH MOMKHO Ha3BaTb
cobuparTe/bHBIM TEPMHHOM ODPaHI3aLHH HIH OPea@HUIayLion-
Hble cucTeMmut TOBOPAT 00 YyIpaBJIeHHH Oprafd3auuaMu (HaIu
OpPraHu3alAoHIioM yupaeaeddu). [Ipun 370M 10CKOIBKY KaX-
Ilas opraHu3dauys ABJAETCH CHCTeMOH, KOTOpas MOMXKeT HMeTh
MHOMECTBO Leded DedATeNbHOCTH, TC yHpaB/ieHAe OpPranHia-
uHell Bceraa IMMpe, ueMm YIOpaBieHHe KOHKDeTUOH onepa-
une. B ynpasaenne opraHuzalinelr Oyoer BXOANTE KaK Bbl-
Gop nenei (3anay), 1. e. BHOOP onepaumil, Kaxk BHLOB LeJe-
YCTpeMJeHHOR NeNTeJbHOCTH, TAK H YIpaBACHHE KOHKpeT-

*' B ku. M. C. Ilaruusu «Bockpemense u3s meprBux. Ilobects of
OLHOM ncclienoBanun». M., «XyjomecTaeHHas Jureparypa», 1964 r.
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HOW onepalded ¢ BoidpanHol WIH  TOCTABACHNON H3BHE
e LI,

Opravusauuoinas <lCTeMa, OCyLecTRAsonlas omepa-
{10, NpefcT4aBaAsieres B BHAe ABYX IHOACHCTEM: YIPaBJAlO-
v WeH (Oprax ynpaBaeHudA, DYKOBOACTBO) H yOpaBIAEMOH
V (obwext ynparnexus). IlapameTpml cocTeoAnus ynpasasc-

MOH CHETEMBI, KAK 0 Ipe:jae, of0o3latwiM Bexktepom x(f) =

= (x1(t), %2(7), ..., a(?)). llocKONBKY NamMeHeHHe cocTOdA-

Hsl CHCTCMBI l1a3blBaeTcsl ee 1OBenell:HeM, TO, OCYLLECTBASAR

ONepaldH, OPralM3allioRaas CHCTEMa PeaTiayeT HeKoTOpbH

THI noBederds. Ho M0CKOARKY ¢ucTeMa B3auMOJeHCTBYeT €O

CPEICH, TO OCYIIECTRJIEHNE ONepallli W3MeHEdeT KAaK COCTDA-

HHE CHCTEMEI, Tak u cpelbl. Jlajdee, MOCKOIBKY COBOKYII-

HOCTb COCTCHAHHE CHCTeMBL M cpefbl OIpeieeHa KaK CHTYa-

ups (cM. ra1. 1), To npoBedcHHe NOGOH ONCpALHH 03HAYAET

H3MCHEHUC CHTYALNW B MKcaacMoM lanpasierud. Flexomom

e onepalnyd (Wid UCXOI0M TOBCACHHUA CHCTCMBI) OymeT

CATYAllsl, CNUKUBIIEACH K MOMEHTY 3aBepIlellis olepanuy,

Orcrogd ueny ¥ 3a/d4y TPOBOLHMBIX CHCTEMOH OlIEpPALNH

MOXHO DAaCCMaTPABaTh X&K ClIOCOOH H CpelcTsa OCyIIecT-

BJCHHSA KedaeMblx CHTVAUHA 1 AHKBHAAUNH (rpeAorBpalle-

HHUA) HeXeJaTeldbHblX A5 CHCTeMBl CHTyalHil. JTo oslada-

€T, UTO LeAL ABASETCS COCTOAHNHEM MM (QYHKILEEH cocTos-

Hasi  x(f) B MOMeHT {y 3aBepuwlenns onepauud. Oprau

YOPABJICHUH IIHOTAA HasnlBAKOT OnEpupyouiet CToOPoHGH,

napaMerpel COCTOSHEA X(#) — hazoaumnu  nepesmernbimu
onepanuy. JLas mposegenus onepaluny ONepapyoLad CTopo-

Ha PACHOIArder HCKOTOPBIM KOJHUECTBOM  PeCYPCOB —

AKTHBHBIX CPeJCTB, 31a4eliNe KOTOPLIX B MOMEHT BpeMeni{

onpenensierca BekropoM () = (u1(f), ..., 4,(f)).

[Tockonbky pecypchl — 3TO MIOAM, MALIHHLL, MATEPHAJE,
chipbe, 0O00PYAOBAHKe, BOODYMKEHHS U T. 1., TG, PACIpeAesss
HX COOTBeTCTBYIONUHMM cOpascs, T. €. BaMcHAA &4(f), Mbl MO-
JKEM BJIAATL Ha (a30Bble MepeMentible OllepaLhH. 3ameTu,
49TO KaXILIA BEJ pecypca y ONepHpyloLlel ClOpDHb! HMeer-
¢l B OrpaiHuYeHHOM KoaudectBe, T. e. u;{{) =Sul|t=[ly, i)

Ipe stoM  mMomeT ObiTh, uto u®r=u’ (1), €= [f, 4]
T. € 34l4ac pccypea f; MOXKET MeHATbCA Ha HHTepBase
[fo, #1] BpeMCHH TIPOBeLCHHA OTepallHH.

Crpareened onephpylolleil CTOPOHLI Ha30BeM cliccob
HCHONbL3OBANHA HJIM DACIHDEASIEHHA PECYPCOB B TedeHHe
Becell omepalliy, T. C. OTPE30K BeKTOP-(yHKOHH

e 0ty 0t 1) SR [,

u = (i

{ta 1]
B3



N rie mpactpaHctso R[u] ompereneno orpanudeusimy Ha 0
' Crpateruu OICPHPYIOWEHR CTOPOHH SIBAAIOTCA TaKEC CIOCO-
{ BaMu ce neficTBHIL

’ ¥npasiexuesm co CTOPOHM PYKOBOAANIEro LenTpa ByleM
: HA3bBATL TAKYW TNOCACAOBATCALIIOCTL CHTHAMOB, KOMAaHi,
MPIKA30B U T. I, KOTOPHe TIPHROAAT K CTPATCTHYU HJIK pac-
npejesncHmo peeypeos  H, 4 & R [u).

B cBa3n ¢ 3THM yTpamiente B cTpaterud 6yayT o6ozHa-
yaThes OJAMHAKORe. BojmeficTBHe co cTopoHLI cpeaul (npo-
! THBHITKA) TaKXKe HIMEWIET COCTOAHIE CcHCTeMbl hau daszo-
BBIe TNiepeMedinsle X () (BO3MOMXKHO, CTYACTH TIYTEM YHHUTO-
MeHHsl pecypcoB omepupyloleit cropounl). Hazosem 3t0
BO37eficTBHe Ha ¥HTeppate {fo, f1] cTparterucit cpeaw {mpo-
THBHKKA) # 0603HaUHM

Uit 107 Wty 0 w00 U gy, 1)

—r

Ecrecrsenno, ure xoMuoHeHTH (1), ..., Un () Takxe
OUPAHMYEHLL W 3TH OUPAHHYENIS CNPeAeasiOT NOMUMC BCETO
OCTamBHOTO npocTpanersa -Rio]. Tlomakuy falee, yro napa-
MCTPRI COCTOAHHA CHCTEMBl HaH $:A30BBEE KOOPAWHNATHL OTe-
pauny x(f} cBsA3anbl HEKOTOPBHIM (ODPMANLABIM UAM HedoD-
MaJbHLIM CHEPATOPOM CO CTPATETHIMI & I O

x{ty=F(x% Ui o Yy, ah (3.1.1)

rie x0=x(f)) — eavanbpHoe coCTOSIHHE cHCTeMBI- Ilpu 3TOM
MOMET ONPEeNeNAThCA pPAJ, BCNOMOTATEABHLIX TOKasaTedef,
KaMAbA H3 KOTOPHIX ABAAeTCA UCKOoTopofi diyuakuiciit Ha-
ganshoro coctosHng Wa(x?, fo).

TlockOMBKY UeNbio OTMEpaliH ABIASTCH NOCTHMIEHNEe He-
KOTOPOTO KOHEUHOTO COCTOSHHA Tl==x({1) wuaw QyHKUHHA
3TOTO KcHcunoro coctoguusg W (x!, ), to, ouesuaro, noni-
JKeH CYLlecTBOBATL KpHTepHi Bulbopa M crpatersl 4y 4 »
¢oBecneyuBaloun ONTAMA/bIOE B KaKoM-a100 CMECIE TPO-
TeKallde Onepamyy.

Dror kpurepuil 3aBUCHT B ofleM C/yuae Kak OT ,TpaeK-
TOpHH® X, ), TAaK M OT CTPATeTHd Uy , W Uy 4 Ioaan-
Hsist BEIOOD i, (MPH 3ajamuoM o, ) 3ajaue SKCTPEMH3a-
IHH KpHTepHA @, MoJyuaeM BhIPAMKEHHe [ ONTHMAJBHOTO
ynpasjeHHst onepaupedi, asanormuioe Buipaxemnio (2.3.7),

zxué’fefﬁu[@(xm. b At 0 Uit w) [ F 0=
=F(x f By g O f]); 3.1.2)

X, XSRSt B
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; B supaxennu (2) kpurepuit @ Moxer GHTL BeKTOPHBIM,
v roe, @=®(gp;). lpu 2TOM HEKOTOPHE M3 KOMIIOHEHT {p; MO-
! ryT ¥ He HMETb KOJAHYECTBEHHOTO BHpaxenus. B c¢Basn
¢ rAM zamuch extr{@{u)] 8 (2) u nanee OyrerT I1OCHTH
CUMBOJHUSCKHA XapaKTep H 03HAUATb TPOLECC NPWHATHA
penreHust mo BHIGOPY ONTHMAALHOH CTPATEFrHH — CNTHMAJb-
HOB ¢ TOUKH 3peHus JAHUA, NpuHnMatowero pewenne (JIITP},
B stowm cayuae Gynem cuutatu, uto JHIP peaansyer nexo-
ropuiil oneparop Bufopa B=0(M} onrnmaapHoil, no ero
MHEHHIO, cTpaTerdu. 3anuck 4 ==0(M) GvueM HCnoab30BATL
Hapaese ¢ 3aniewto extr ®, noMug, YTO TOCAEAHAA HOCHT
CHMBOJHYECKIIfl XapaKTep.

3nece Tak e, KAK H OPH YTPABIEHIIH TeXHHYECKHMH
0OBbEeKTAMH, B 3ABHCHMOCTH OT CTeTelld HudopMapOBAHIIOCTH
06 onepatope F u BO3TeHACTRUM cpeld U pasiHyaloT Tpu
NOCTAHOBKM 3afaUH YUPABAGHHS OMEpartiiaMH: HeTepMUHU-
POBAHHYIO, BEPOSTHOCTHYIO H HTDOBYIO (MUIIHMAKIIVIO).

3aMeTHM, UYTO MHOTHE 331aY¥ VIPaBJeHHSA OnepaluaMH
ABJASIOTCH 3a1aTaMH cO CBOGCOHLIM KOHLUOM fi, 4 B HEKOTO-
pHX CAayHanx NPH 3amaHHOM HHTepBaite [l, #] KoHeuHOa
coctosinre x(f) He ABJASETCA CTPOrC 3afdHHLIM, a ABJIAETCS
pesyapTaToM pemennss 3axzadd {2). 310 ofbluHO HMeeT
MECTO B OMEPAUIX YIPABRJCHAS WPOHIBOACTBOM, KOTIA, Ha-
npuMep, B Tedeline ToAa CAelyeT MPOH3BECTH He 32TAHHYIO
HOMEHKJIATYPY TOBAapOB, a HOMEHKXATypy, NaI0lIYIO HaH-
GoabLIuil 10XOM.

3uauenne u*, |, ZOCTaBASIOLIEE SKCTPeMYM P, SBAgETCH

onTuManeHofi cTpaTterkeft (ynpaaJenuem). Tlpw onTHMasaRHOH
CTpaTerHH W HOReJeHHe CHCTeMDl (TeueHHe ONepaldH) Takxe
6yaeT ONTHMAJBHBIM x*“n 4o SHAUCHHE x*”0 #,) MOXHO 10y~

yuTh, nofctaBWe B (1) BHGpaHHOR t; 4 UPH 3alaHHBIX
o

anpuopu F u LI

Korna peur uner o6 onepanusx, ro kparepun O, onepa-
Top F # crpaterdn 4, v ofwyito ke umelor GopvansHo-MaTe-
mMaTtnueckux Buipaxennfi, Ouepatop F MoXeT npeIcTaBIaATL
coBolt JoTHUECKH B3aHMOYBA3aHHYIO cHCTeMY pafoT u npo-
uenyp, otoGpaKeHHy, HanpHUMep, B Biade rpados, pazHoro
poAa gHarpavm, 6JCK-CXeM, aJArOpPHTMOB H T. IL

Crpateruu (ynpasnenus) ¥4 (Kax W ©) valle BCEro fBJs-
I0TCA KOHEUHBIMH MHoXecTBamu. Bee Bosmommele u, |

ABJAIOTCA aMbTepHaTHBHEIMA. Kaioll aneTepHaTHBHOR cTpa-
TerHH COOTBETCTBYeT CBOE TOBEJIEHHE X . [TockombKy
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U COOTBETCTBYHIHEE eif X

[fa. 1] lto 1
yajga onepauuy npu {<Cf, TO napy @y 1 *i, m):“[fo, &
HA30BEM 7AQHOM 0:lepayut (MM maazoM Mcpoupuatus). Co-

* * — *
OTBCTCTBCHHO  mapy (u), ., X¥, ()=7" 4 ) HazoBeM
ONIMUMAABRBLM 11 ATHOM.

Kaxk BuAilo B AaHdgoM CAyYae, B OCHOBE CITHMAJBHOTO
IJaHUPOBAINUA JEXKKT Olepalns, TpeAcTaBageMan Bupaxe-
HueM (2). Ho 310 e BBIpaxmeHHue, KaK 3T0 CJAeAyeT H3
[, 2, ABJAAETCA He YeM HHBIM, Kax ¢opuyaupoBxol zatauu
ONTHMAJILHOTO YIPABACHHA (IDOTPAMMHOrO) AJAS AHIAMHA-
HUeCKHX CHCTeM, OMHCBIBAEMLIX OObiKNopennslMy anbdeper-
[H&IbHEIMH N0 PAa3HOCTHLIMH YpaBlHeHNAMY, AiId pellelus
KOTOPBIX 3PMEKTHBUO HCHOABIYETCH TIPHHIHT MAKCHMyMa
[Mowrpsiruia. TayGoKyI0 aHANOTHIO MeXLY ONTHMAJAbHBIM
yIpaB/JAeHHeM IWHAMHUECKHMH CHCTEMaMH H ONTHMAJNBHBIM
naavnposanueM onepanwi ormerusa H. H. Moncees [1].

3aMeTuM, YTO ecid YJAACTCA NOoAYYHTL PopManLiio-Mare-
MarHdeckne suipaKermua (1) u (2), 1. e nocrpontn (ckon-
crpynposath) onepatop £ u byakuuonas O, oTpaxkawoiie,
N0 MHeNHI NCCAeloBaTe s, LOCTATOYHO afeKBalllo Teuellne
onepanud u ee lenb, To GyZeT MMETb MeCcTO MaTeMaTHue-
cKag Mojelb Onepallly.

B sToM nochemHeM caydae ONTHMaJbHLIA TJIaH TOJTV-
yaercs ARTOMATHYECKH pemenueM na IBM *%, Ecan F u @
He umetor fopMaTbibix BRpaMenufl, naan {(2) Moxer cuu-
TaTLeAd ONTHMANBHLIM [0 MHEHMI0 JIHIA, TPHHHMAKIETD
pewennA. [lo HexnTOpHM acnekTam TPaJAMIMOHHO COCTAB-
JseMble Tanbl IpH Hedopmansiex F p @ Goraue dopMasn-
HO-MATCMATHYECKAX TIJIAHOB, SBJAAIOIIHXCT peHIeHHCM Ba-
pHaunonnoit 3anadd (2), MOCKOJbKY TNepBEIC OTpa’Kaior
OPTAHH3ETHOHHBIE ACTIEKTHl ONCPaLWH, A H 3a4aul, KOTO-
phle CTABATCH NOAPAIAETENHAM Opralu3alHoNiOl CHCTEMEL
n 7. n. llogpoGuee © nofofumx miIauax OyierT cKa3aHo
B § 9, cefiuac ke 0OpaTHMCA K 0OCYXKICHHIO RHIpaKeHud (2).

Ecau raasubiM npu popManbioM F sIBISeTCH H3yueHHe
BJAHSHAA yOpaBaedkil 4 1 v Ha JasoBule mepeMeHHLC olle-
pauuu, a xpatepuit ® He uMeer GHOPMaJbLHOIO BLIpAXKeHHN
H npelcTaBisieT COBOM cHCTeMy TOKasaTesel, XapaKTepu-

*) Bonee nofpoGHO CMBICH 7, GyaeT packKpuT B § 9, MOCKOABKY
ONEPALNH NPOBOAATCH BCERIA HEPADXHUCCKHMH CHCTEMAMH.

*#) TlpuMepom Takoil mogenn (GopManslloro nlada MOXKCT CIVHHATL
n-mogens, paspagorammas A. A. [lerpoemy u 10. IT. Hpaunaosum [2].
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3YIOIHX JOCTHAKeEH!He ledefl, TO maTteMarHueckas Moienb
(1) HazuBaercs umurayuoHxod Mmoaedsto, Ecan me B J0-
NOJAHeHHH K omepatopy F 6yaeT dopMaibio-MaTeMaTHYCCKH
onpedened # Kputepui (P, To MaTeMaTHyecKan MoONEAb TPH-
MeT BHA THHA BunipaxeHus (2) wu O6vaeT HasHBATBCS
onTususayuonnol, Heciaenorande o00ux BHIOB Mopenei
NPOU3BOAUTCA B COBPEMEHHBIX YCAOBHSIX ¢ NPHMCHEHHCM
aHagorosHX M LHGpPoBEX IBM u nx noMniaexcos, 3aMerumM,
UTp, KaK npaBuio, onepatop F B Momeasx sanuchHBaercd
B BHJe CHCTeM YPaBHeHHH, paBeHCTB H HepaBeHCTB,

Kak ykasniBajocs B ra. 1, no xapaxrepy uporeKaus
ONCPAUHH MOXKHO pPasiedliTh 1la TPH FPYIILI:  TepMHHAb-
Hble, Pa3BHBAKULIUCCS, KAJEeHIaPHO-DA3BHBAIOILIECS.

OTMeTHM OLHY CYWCCTBEHHYIO OCOGCHHOCTL KaJjeHnaap-
HO-DasBHBAKILHXCS  Olepaunnl, OCYILeCcTB.IAeMLIX TaKHMU
OpraHu3alHOHIBIME CHCTEMaMl, Kak OTPacJH HapoIHCTO
X03AHCTBA, H BXOASIIHMH B HHX NOACHCTEMaMu (noaorpac-
AAMH, OODEIHINEHHAMH HOpefupustufl, npelapusiTuaMu).,
B otpacan u ee mojcucreMax Haba10JAI0TCs IBA COTpPSIKEH-
HLIX BHJa JeATeInHOCTH (ABa BHAA onepailuit): noarospe-
MeHHAaA H Texymas. lonroBpeMeHHas JesITeNbHOCThL CBsl3a-
Ha ¢ OCBOGHHEeM KallHTAJMOBJIOMEHHH B OTpaciau, co
CTPOUTCALCTBOM HOBEIX NpeinpusitTHit 1 T. m. Tekywas ged-
TeJAbHOCTh (TeKyLUlHE OTepalilii) — 3TO AeATeNLHOCTh TIpei-
NPUATHA H OTPACJIH B LE&J0M B Teuelle NepHOIHUECKH Mo-
BTODAIOLIHXCA HHTEPBaJOB BpeMeHH {Mecsil, KBapraj, roja),
HanpHMep, ACATRILHOCTb, ¢BA3ZaHHAT ¢ BHITYCKOM MPOAYK-
unn. Ifpn 310M UETIAMH JAOJTOBpPeMEHHOH 1eATedblIOCTH
ABJasieTcd OOCCNCUCHHE BO3MOMKHOCTI  JNOCTHIKEHHS Bee
Gosnce coBepHICHHLIX LedeH B TeKylWiAx onepannsx. Jlig
BCeX TpPCX TPyl olnepauuil (TepMHHAJbHEIE, pa3plBatoulde-
¢ HALl KAJCeHAAPHO-PA3BHBAOWINECS) B yNpaBIeHHH H.IH
PYKOBOACTRBC oHepaliiaMu HalJiomaercd onpelesledHuas Iu-
KIHYHOCTh, B kasKi0M LUK/JE pPyKoBOICTBA (YNpaBJeHHs)
Kakoii-1H60 onepanuel piH IeATeIbLHOCThIO nadaolanTcs
OATL NOCAEL0BATEIbUbIX 3TANOB [3]:

1) ¢opuyauponka nean (NocTaHOBKA 3agadi),

2) pelenue,

3} HCnroAllelde pellendas — HPOBeJelne ONepPalHl H 0.
JydyeHHe MelaeMoro pesydapTata,

4) oueHxa peaydbrara,

D) pekoMeHAallud Ha Oynylee.

A Ha puc. 3.1 noxasana 6J0K-cXxeMa LUHKJ2 YNpaBieHus
I\ cnepauneil. PopMyJHpPOBKA LEaH (MJIH NOCTaUOBKA 3alauH)
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(610% 2) NMpOHCXOAHT B pe3yabTaTe HEKOTOPOTO CTHMYAa
(60K [), dKeaaHWsl U3MEeHHTb CHTYallll0 B HYMHOM Hanpasb-
JeHHH Ha ‘OCHOBe MMEHMICrocsH (HaKOI]J’EeHHOFO) OILlTa py-
KOBOACTBA ¥ yopasjeuns, Jdas ¢GopMyaHpPOBKH LCIH HIH

D Paxmaopei
Uf?blmp K0 & o Brewnee
5od.cm%a ’—~ Camurtgn M epynie o3 cmbue

1 r é
‘PopMyﬂtlpG'ﬁKa @um—hh’;.‘,. l

ansTepHarubbi | Peuse - i
_;N (mcmaﬁadm @mepuu[ nue

3adaqu)
L___l

Mamemamuyeckd A
Mmodens

Henonwerue,
{npofedenue
MeponpuRmuA,
onepaLuy )

Penie L it ua
dydyuiee

l
1
i
i
|
|
!
|
i— Kpumepues

LHOCTAHOBKH 3anadud pousBojurcs c6op AANHBIX O CHCTCME
H CPCAC, OCYIECTBASETes poruno3  (ARHLH AN HeABHLL)
MOBeAelHs CPEeAbl ¥ 1poBeleRun onepauuu {60k 3); upou3-
BOAHTCA MONCK aAbTepHATHBHEIX cTpaTcruil, crnocobon dcH-
CTBHH, «YIPABACHAA®» MO LOCTIKEHHIO LeAcH HJM pellCUHIO
sajau uy 4. (DitoK 4} ; BHIACHAIOTCA H YCTAHABAHBAIOT-
€A KpuTepun BeOOpA adbICPHATHBHHIX cTparerui (D
(6aok 5). Ecan uedr HIM 3ai144a CTABATCH OPralud3allMoH-
HOH cucTeMe cBepsy, To 610K 2 ByAer oauadath «ysclienne
gajaun» (B aTOM cayvdae BA0KH 3 W 4 OCTAWTCSH, KPiTepHH
#e MOryr OolThb 3afamsl).

Peueuse (6noxk 6) —3sto Beerga Bmbop. B pamiom cay-
yae 3TO BHIGOP H3 MIOMKECTBA BO3MOMKHLIX aJIbTE PHATHBILIX

cTpaterit 4, , B COOTWETCTBHH C MDHHATEM Kpurepuem @

WIM YTO TO Ke camoe, beifop naana = ,, H3 MUOXeCTBd

aJbTePHATHBHBIX [IJAHOB, RHAMPABJACHHLIX Ha JOCTHMKEHHE ofHOH

H TOH XKe IlleJH.
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Tpetn#t s3Tan pykoBoICcTBa (MJAH YNPAaBAeHHA) — HCAOM-
HCUHe HAH QcyIlecTBAeHHe peweHus (640K 7), o3Havaer
MPOBCACUMe OMePalHH, T. e. OCYIIECTBIGHHE CC IIAHA Ty 4
¥ MOJyucClIle Xe1aeMoro pesyabrata. Ilpn stoM Heompeze-
JcHHEE 00CTOATEALCTBA (BO3MYIUEHHA) HAPYIUAIOT NPHHA-

TYHK) JAHHHAK TOoBE/1eNHs '()KEJ]&EMOE', TEUCHIle onmepanlitdy u ec

WA m, o, 0).

310 IIPHBOAAT K NMOCTAHOBKE psiaa 3ajgay UPHHATHA pe-
IMCHUA, HaOpaBJeHHBIX IIa TO, uTOGKL [OCTABJEHHAN LeJdh
Onepalvl BCC XKe Golna AOCTHTHYTA,

Pentenue 1OCIEN0BATCIABHOCTIT 3a/1au B IIHOILECCe IIPUBC-
JEHHA onepalliid, HallpaBJACHHBLIX HA A0CTHXeilue nestel Hau
BLINIOJHEHWE 1J1aHa ouepaiih tlfo, K COCTABJACT CYIIECTBO

T4XK HA3LIBAEMOTO ORepaTisnozo yupasiendd, [Ipu stom iana
KaX0ff 1acTHOH 3ajayy ONePATHBHOIO YOpaBJenus OnaTh-
TAKH CHPABEAJHBLIM  ARJAETCT UMK, NHOK23aUHLIH HA
pre. 3.1,

UeTBepThifl B NATHIL 3TANK UHKIAa PYKOBOACTBA: OLCIKA
pesyabrara (6saok &) u peKoMeHZauMM Ha Gygyulee
(670K 9) TakXKe ABINIOTCH Pe3yAbTATOM pALa pelleHHH —
pelleHu#l OUENOYHOIO XapaKtepa.

Taxum o6paszoMm, peliendne NPouu3LIBACT BCC STAlLl H
ABAAETCA TJaBHbIM (AKTOPOM BCAKOr0 pPyKOBOACTBA H
vnpanaexus. He ciayuaiiBo moaroMy B BOHICKHX yCT4RaXx ro-
BOPHTCS, 4TO OCHOBOH YIpaBJcltHf BOHCKAMK ABJAAETCHA pe-
nenye komasaupa., Ha pme. 3.1 LOKasaluo, 4TO OLEHKZ
peayabrarTa H pexoMenflaltuy na GyAyuiee (0HOJHIOT CUBET
(mamsiTh) pPYKOBOACTEA (pyKOBOAMIIIEra IeHTPd, Opraua
ynpasJacHus). Ecan peus uier 0 pasBuBAWIIMXCA HIH Ka-
JNeHNapHO-Pa3BUBAKILAXCA ONepalnsX, To HaKoMJdeldbi
OIILIT HCHOIb3yeTCa AaA QOpMYyTHPOBAHHA CJAeAyIONLeH HeH
HIH 3adaup (AuHHZ OT GAokoB 8 n 9 x dJoky 2}, IMouonane-
HHE ONBHTA B NPOLECCC YOpPaBJIellHd o3uayaer obydyeuHe
PYKCBOJACTBA B NPONECCce NMPAKTHIECKOH JesTelbHOCTH.

3ameraM, uto 6e3 Baokos 6—9 cxema Ha puc. 3.1 Gyaer
NpeACTaBaaTy cobofi  cxeMy (DOPMYJHPOBKH NpoOJCMEL
[MpoBaema B aToM cayuae OKasblBAETCH NOTEINLNAALHON
nesaplo (3ajnadeil), Oyt docTuxcung (cmocaobnt perreHuil)
KOTODOH Noka Itenasectiinl. PyYHKUAOHHPOBaHHUE O/10KOR 3—-5
COOTBETCTBYCT NOMBITKAM npeobpz3zcBaTh NpobJacMy B Leitb
unn sajgauy. Ecnun 610kn 3—5 1epectaloT QyuxknHOHHPO-
BaTL, TO 3TO O3Hauder, 4To npobieMa 3adAKCHpPOBaHA Ha
HeKOTOPOM YPOBHE TMOHHMAaHHA H OTJCKCHA.
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“ 2. TIPUHATHUE PELLERMA M UCCQREJOBAHUE OMEPALIMIA

[Ton pemeareM molHMacTes JeATEIslocTh © 610KRe 6
(puc. 3.1) no pmGopy 0AuOK 113 ATbTEPHATHB M ,, B CO-

OTBETCTBHH ¢ Kpurepiem @ 113 NPOCTRAICTB2 BOIMOMKUBIX
anprepnatis Rlu], Haftzennnx s 6o0ke 4.

Jlast upnusiTRg pewenust Heofxomumo {4]:

1} umerh yeTKO CPOpMYJTHPOBANIYVIO [€Sb HJIH 3a1auy,

9} HVeTh AALTEPHATURHBIC CTPATETHH HAW YNPABICHHA,

3) yYHTLIBATL JIPH BEIGOPE OANOR W3 aJILTEPHATHR CY-
[ecTRCHIILIC (PAKTOPH, palTHUHLIC AA% PA3NHUHLIX &JILTCP-
HaTUB.

@axroput, KOTOPEE HMEIOT 3HAYEHHE H VVHTHBAKTCH
NPH NPUNATAKY pelIeHHi, MOXKHO DA3ACARTE HA TPH TPVILILL

1-a 2pynna — pecypesl:

— pabouad cuaa (CHENHAJNHCTH PA3THIHOTO NpodHas);

— BpCMA,;

— wmarTepHaJas, ceipbe, noavdbabpHkaTh, npeNMerH
TRYI4;

— oBopyloBaIMC, OCHOBHAie (OHIBL, CPENCTBa Mpon3-
BOACTBA,

— TPAHCIOPTHLIC CPEIACTBA, CPEACTBA CBA3M H yIpanje-
] uus;

i — Bce BHJIBI HOODYMKEUHS M BOSNNOil TeXHHKH, KOTA4
peub wiaeT 0 HOeBLIX ONepalHaX.

2-7 epynna — IPHPOZHBIE H TCXHUueckHe (GaxTopu:

-~ CBOMICTEA MATCPHAA0B H BEUIEeCTD;

— TeXUHUECKHC XAPaKTePHCTHKH H ceoficrBa 06opyio-
BAIMS, BOODPYMCHHS H T. 1.,

: -— 3aKOWH NPHPOJH, BHpAXEHHBE Yepe3 3aKOHOMEPHO-
CTH H KOICTAHTH OTAEJbIbIX CCTECTBENYLIX HaVK (HIWKY,
XHMIH, MCX2HHKY, BHONOTHH K T. T

3-8 epynna — HACONOTHUCCKHUC, MOPAJILHO-TIOJHTHYECKHE
H NCHAOAOrHUecKe PakTopLl.

C 10uKR 3penus JUNA, NPHUUMAKLICTO pellenud, Jofoe
peuiciue Kak BHOCP ATRTCPIATHRE — 3TO BOJEBOH axT, BH-
cTymarmnf, ¢ oAHe#l CTODOHB, Kax UPOABJACIHE BAACTH,
a ¢ Apyrofi — OTBETCTBEHHOCTH 34 TMOCJAEJCTBUA TPUHATOTD
pelcHuA.

Ecrectsenso nostomy, yto $axTopy 3-i rpynns okasnl-
BAIOT OTPOMIIOE BAHSHHE HA TPHHATHE PELISHUS M HX HYXK-
. HO YYNTHBATh TIPH OTeHKe TMPHUATOTO pellenHs. ] aapHel-
} weM u3 daxropos 3-f TPYNOBl SABASETCS TPHHAIJICKHOCTL
NMPHUIUHMAOLIIETO PeIIeHHe K TOH WY HHON CONHANbHO-NOMR-
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THYCCKOI cHCTeME: 3TO onpeiesseT STHUECKOE H MOPaJblioe
JHUO IPHHEMAIWIIEre pellenne. ITHUECKHE, MOpPaJ/blible H
IOPHIMMECKHE HOPMBI BBICTYNAKT Kak HeKOTapLle OTrpanH-
ygBalpollre paktopbl B NpHHATHY peweHuil. Ha xapaxrep n
K4uecTBO pellenHs OKA3LIBAKOT BJHAINE CAMOYYBCTBHeE, Ha-
CTpoeHHe, MIlelke APYTHX JHL O BHIOope ambTepHaTHs, 3M0-
uuouanbllble TPOABJICHIS CTPaXa, MeHaBHCTH, J0GRH, CO-
crpagadns. YacTo clMKAWOT KaueCTBO H OOBEKTHBHOCTh
pellenns TakHe (GAKTOPH, Kak TnpelyJekIcHHe, JHYHLIC
BKYCHI I MpPHBS3AMIOCTH, YIPAMCTBO, 3TQUEHTPHIM, KOHcep-
BaTH3M H G0f3HL epeMen, IeNpPaBHAbIO NOHHMAaeMBIH
MpecTHK, MCHXOAOTHYeCKan diepuus [5]. mpn KoTopoil
B PA3HBIX CJAVUAAX M B PA3HBIX CHTYaUHAX TNPHHHUMAIOT
CXOAHBE JIHHHE TOBEAENNd n T. T

Hanporns, BEIep:xKa, CTOKOHCTEHE, XA/ THOKPOBHE, Bbl-
COKHE MOPaJbIIe-TIQANTHUECKHE KAUeCTBA, YVRCTRO OTBETCT-
BEHICCTH, BHUMaTedbHBIN yuer BceX (PaKkTopOB, YBAKEHHE
K MHeHHIC OKPYXKAWIIHX NOBLITIAET KAauecTBo H OOGBCKTHB-
HocTh pemmerkll. MopaapHo-ncuxogoriaueckne GakTtopsl OT-
DHLATEJBHOTO XAPAKTCP4 YacTo NPHBOAAT K YXOIy OT pe-
LIeHHA W OTBETCTBEHHOCTH 34 HCTO, MYTCM NCPCIOPYUCHHH
pelleNdi MOAUYHHEHHLIM HJIM MONBITKON NepedaTth npobaeMy
Hapepx., UacTo cpein BO3MOMHBIX AJbTCPHaTHBHLIX petle-
HHT HCHOJB3YIOT OJHY «YHHREPCAJBHYIO»  aJALTCPUATHBY
'[4] — He MPUHHUMATL MUKAKOrG pelIeHHd BooOLle AW OTJ0-
KHTDL, 3aTAHYTL PCUICHHE T1a HeonpejedcHHoc BpeMa. [Tpak-
THK4 VIPaBJeHHA H PYKOROACTBa BupaboTa’da pAL npa-
BHJ, TIPOLEJIVD H HOPMATHBOB NPHHATHA PEWICHHH, KOTOPHIE
HanpasJeHel Ha ocaadlette WIM HCKITIOUEHIe MOOTHX OTPH-
LaTebHLEIX (akTopoB, BOINUKAWIIMX UPH MPHHATHH pe-
HIeHHI,

[Tpu npumatan petenntl gakropul 1-8 v 2-% rpynn noa-
BEPTANTCH KOJWUSCTBEHHOMY Alla N3y C IeabKdy oNTuMi3sa-
Lxy [LTanoB H NpiHHMaeMblx pewmennfl. [loTpeGrocTH npak-
THKIl ylpaBJenls i pyKOBOJACTRA, CBA3aHHbBIE CO CTpPeM.Ieny-
eM pPALHOHAJLIO PACApPeAedHTL BLIAJElUbe HAa ONepario
pecypebl MaM palHOHAJNLHO PACCTABHTL CHJABI H CPEeACTEA,
YMEJ0 HCI0ABL30BATH GaKTOp BpeMeld H NPHEENIH K pa3pH-
THIO B nocaeanne 30 AeT HoBoro OSIMHPHOTO pasiena Npu-
KJa1HOH MaTeMaTHKil, TOoJyYdBIIero Ha3BaHHe Hdccaedosa-
Hue onepayufi. Ilpumenenne MeT0I0B HCCACHOBAHMA Onepa-
Wi ppexnodaraer paspaboTKy MATEMATHUECKOH MoneTH
onepauru s 6J0ke § U GopManeioe OnpeneleHHe ONTHMATL-
HOIl CTpaTernu u*”o_ 4l
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A Tax kax “*[to ;) HE UTO MHOE, KAK OmTHMA/bHOE (pa-

IHOHANbLHOE) paclpeieneHe PecypeoB B X0de GTepaliny,
TO, K4K OpAaBHJIC, BCe 327484H HCCAel0BAHHA onepaudil —
3T0, B CYLIHOCTH, 34724 O PALHOHAJLHOM HCIOAb3OBAHNY
HMEILIHXCA pecypCcOB MAH 3a1aud O PALMOHAALHON paccra-
HOBKe CHJ H CPeACTB B HPeACTOSLICH OICpalHl HJAH Mepo-
[IPHATHH.

Heenegopaune omepauui tpebyer, ¢ OAHOU CTODOHB,
LUIHPOKOTD HCTTOAL3OBAHUA MATeMaTHKH, a4 ¢ APYyToH — yueTa
HCKYCCTBA AMHHHCTPATHBHOTO YIPaBJCUHA W PYKOBOACTEA.
O tom, novemy B locTedHeM Cayuae pedb uaeT 00 HCKYC-
CTBE, CKAXKeM HECKOJbKO HHME.

B aBiof ¢popMe HeceoBante olepalliil Bnepsbie CT270
MpIrMensTeCH B Boensom Aeae, Tlocae Bropolt Muposoll BOH-
HBl MeTOIbl HCCAeJ0Baliisl Ofepalifi  cTadM  HHTElICHBHO
1CNOb30BATLEC B TPOMBILIVIEHHOCTi, TOPTOB/e, CHalXeHuH,
cOpITE, TPANCHOPTE, HAYYHLIX HCCJACAROBAHHAX H  APYIHX

/ 06aaCcTAX.

PewcHne 3agau HCCJICAOBaHHUA ONepaudi CBA3aHO, Kak
MPaBHJIO, C OTPOMIBIMH 00BEMaMH BLIHCACEHR. Ye cofiuac
NPH PCWCHKH THX 34444 CNEPHDPYIOT € AeCATKAMH H COTHA-
MH TbICAY AaHHLIX. B cBA3M C 3THM NPHMCHCHHC MeETOICB
HCCIeOBaHAA ONepaunii BO3MOMKHC TOJALKO TIPH WHPOKOM
HCTIOAb30BAHTH BEIMHCIUTEABHOH TexHuku. [Toaromy rHabiio.
NAeTCH B3AUMHO® BRUSHHE DPA3BITHA HCCAeJOBZHHA Olepa-
oMd Ha passutie IBM un unaoGopor. Ecan rosoputs 06
KCTIOMb3CBallHy MCTOAOB HMCCACACBAHHA Ofepaliil B CBA3H
¢ npuvenenneM 3BM, 1o ofbenunennbic B cHCTeMy 3ajads
HCCAEAOBaHUA  oflepaluii 1 UipOpMALMOHNBlE 3alaud 10
YNPasaeliuIo HAPOAHO-XO3MHCTReHIEIM CibekToM 00paayioT
TAK Ha3biBaeMoe BHeHIHee MaTeMaTHuecKoe ofecnedeHne aBTo-
MatHueckoll cucreMsl ynpaeienus (ACY) atum ofmekToM.

Ecau roeoputb 00 otpeaefeHHH TIOHATHA HCCAeLOBAHHA
onepauui, To Hosee WM MeHec VIAUHLIMH ONpefesJeHHAMH
ARJAIOTCA ChelyloliHe,

«HMecenegopanue oftepalinit npencrasasfer coboll mayu-
HHIH MeToJt, Namlluil 3 pacrnopsielide BOEIHOIO KOMaHIO-
BANWA HJIM APYTOrQ HCOOMHHTEJNBHOTO 0praHa KoJAHdyecTseH-
Hule 0CHOBAaHis Mg NPHHATHA pellledHHil no XeficTBMIO BONCK
HJIK APYTHX opranusauuil, HAXOAAUIHNXCS N0 ero yrpasie-
nuevs. [8].

Caenyoumee onpeacaenne [9] Soabme oTpamaer MaTe-
MATHUECKYIO Cropory npofaeMe M wWHpoTy ofaacTell npH-
MeHenus  uccnmenosanun  onepauui:  «MHccnezosannem
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onepanyil Ha3blBAETCH TEOpUs MaTeMaTHYeCKHX Monened
MPHHATHS ONTHMAALULIX Pelleluii ® NPaKTHKA WX HCHOJb-
30BaHHHA».

CyllecTeyeT o0 3IKCTPABATAHTHOE OTpelesIcilue, BHI-
CKAZaAHHOE OAIMM H3 KPVIHLIX CUCHHAJKCTOB B 3Tod olaa-
cti (Caatu [10]): «HMccneaoBanue onepalui npencrasider
coBOl HCKYCCTBO AaBaTh II10XHC OTBEThl Ha Te HPaKTHYC-
CKHe BOMPOCHL, 114 KOTOpPLIC AAMOTCH elle XYAMINE OTBETol
ApyrumMu crnocofamu». B stom onmperenedun NoAUepKIVTO
TO OGCTOATEALCTBO, UTO NPAKTHUECKHE CHTYAIIHM [PHHATHA
POTUCHHE §LIBAIOT 1ACTOJABKO CAQYKHBL, 4To JO6aA NOMOULb
CO CTOPOHLI MATEMATHUYECKHX METQIOB ARJIAETCA OUEHDL Lel-
O, JaXe CCaAM W 11 TIO3BOJAMCT [OJYUHTL OKONUATEILIOrD
OTBeTA 1la ToCTaBAcnHble  Rompockl. [locgexanec cazalo
¢ TeéM, uTQ JaNeK0 Me BceM NpobiaemMaM NPUHATHA peluenuil
MGZKHO TPHIATL MATEMATHUCCKYK (GOPMY, T. €. NOCTPOHTH
MAaTeMaTHUECKYI0 MOJAC/Ab PCLICHRSA, H Jaxe Korjla Molelb
NOCTPOCHA, Olla, KAaK NPaBHJOo, e ¢Tpamact 3-10 Tpynny
MakTopoB, YUHTHIBACMLIX LD [PHASTHE pellelui.

TeM ke B CYUTHOCTH Uensis TPHHATHS ONTHMANBIGX pe-
WICHHE CayXaT W TAK HA3WMRACMEIC IKOHOMHKO-MATCMATH-
UeCKHE METOXBI {3TOT TepMuH ERcIeH akai. B. C. emunio-
BLIM B HauaJe WecTHICCATHY roaos). [TosroMy MHOrHe mMa-
TEMATHUCCKHE MOIeIN ABIMIOTCT o0lUNMH KAk JUTs  HHX,
TaKk ¥ AAS HCCAENOBAHYUA ONCPALUA. XOTH YACTL ITHX Me-
TOAOB OTHOCHTCA K HCOARMNOBAHHIO oilepamuil, Apyrad —
TOJALKGQ K 3IKOHOMHKO-MaTeMaTHueCKHM MeToaaM, pasiede-
HE 3TO 1IQCHT B H3BECTHOM CMLICJE YCAOBHBI XapaxTep.
Hy:Ki10 oTMeTHTh, 4TO ONpeaeseune MecTa HCCAel0BaNHA
OICPALMA CPCOH 1IaYK 1l METOA0B MATeMaTHYECKOIO Xapak-
Tepa, OTHOCAUIMNCA K VUPAaBJACUUID, NPEICTABMAET H3BCCT-
upte Tpyanoctd. Ha puc. 3.2 noka3zsna auarpavma B3anMo-
CBH3H HAVK, OTIOCAUIMXCS K MATeMaTHUeCKHM acTexTaM -
YNPABJICHHA, OTPaKalolldsa TOHKY 3DEeHHS aBTOpA.

OrtmernM ABa KJjJacca 3aflay  UCCAeNOBAHHA ONepalHi,
CyUlecTnello OTAHYAWIINXCH TI0 TIOCTaHOBKe. Yenex ool
OTICpaUMH 3aBHCHT KAK OT TEXHHUECKNX JANHLIX, KOHCTPYK-
TURHBIX NapaMCTPOR HCIOJILAYEMOIC B ONePallnd 0dupyao-
BaHHA UAH BOOPYMKEHHA, TaK U OT crnocoBOB HCHOAL30BAHHA
HMewmeroca ofopyaosanua B poopymenus. Ilosromy 3a-
daud HCCTIe0BaHUA ONepauHil MOXKHO pasieiHTh 1a JiBa
Knacca [6]:

1) Texuuueckue — 3agayd To BHIfOPY TEXHHUECKHX Xa-
PAKTEPHCTHK, KOHCTPYKTHBHBLIX H 3KCIAYaTALUOHHLIX 1a-
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paMeTpoB 3aKasuiBaeMoro ofopyLOBAHHA W BOOPYXKEHHS,
K HHM OTHOCHTCH I 33aAa4H OUTHMAJLHOTC NPOEKTHPORAHHA
gonpmurx cucreMm, ACY, sueprocucrTeM, rasolIpOBOLOB,
TPAHCHOPTULIX CeTeft ¥ T. 1,;

2) TakTHUECKHE — 3a/a4H, BXOAANIHE B IJaHHPOBaHHE
omepatiuli ¢ HMCKNIMMCS 000pYAORATIAEGM H BOOPYMEHHEM
oA nandoace sPpGCKTURIOND HX HCIOAb3OBAHHI,

Odar
MmegplL s  Cuomem

“Cucmenmesit

QHAALI - Ko Seprermung
200cHOfa R e Yenet Teopu 8 1apabaamusLx
deAmeAbROCTIU, CUTTIEM,
Bexormnoiu - TeCpUR QAZopumMal

A & aBmosamod u I36M,
A Teopun cucmer abmo-

My nod,
ueitel

Jemie-
OFTUAE
(Meopusr
IHEROBbIX
cucmenrt)

Teopu A donsuux Cuemenst
w ACY

Pue. 3.2

Ipn stoM ofa kmacca 3azad — 370 B KOHEUHOM CYCTE
3a7a4H ONTHMAJLHNOTO pacnpejienieliys OrpallHyenliblx pe-
cypcos.

Tlpu npumenenus wMeropos uccAefoBanus onepanmil
pasiauualor enegyiolnne naTe aranos [11].

1. ®opmyanposka uean (nocTaHoBKa 3ajayn) onepa-
LUHH HJIH MeponpuaTHa, LedopvajbHOe 3agaHHe KPHTePHA
ONTHMARLHOCTH. B cviIMOCTH nepRbIft 3TAN He OTHOCHTCH
K HCCaenomawnio onepaunil Kaxk TEOPHH MaTeMaTHUeCKHX
MoJlenell MpHHATHA pelenui. Omnpenenentie Uean JeXKHT
BHE HCCJI0BAHMS Ofepallnil, Kak BNpoyeM u BHe kubephe-
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Tuxi. B mocjegHee BpeMs €Tasd pa3BMBaTLCA TAaK Ha3blBae-
MbIi CHCTEMHBIH aHasiu3, NMPeAMETOM KOTOPOTO Kak pas i
Asafercss 060CHOBaHMe Lesel JEATeNbHOCTH. TakuM ofpa-
308, 610kH 2—35 Ha pac. 3.1 oTHOCATES K cepe CHCTEMHOTO
aHajansa.

9. TMocTpoeune MaTeMaTHYeCKoH MOJIGNH NPHHATHA pe-
IenHs Ha ONepalyio: ollpe/leleHne MaTeMaTHUECKOTO BHI-
paseHHs ANA KPHTEPHs ONTAMAJLHOCTH (ueneBod (VK-
UHMH) M OTPAHHUMBAKIIMX GAKTOPOB HJIM VCAOBHH, cbop
AAHHBLIX I HOPMATHROB JI1A pelleHHs 3ana'H.

3. Onpenenenne anropluT™Ma MOHCKA OLTHMAJLIOTO pe-
eust, IporpaMMuposadie 3agaun ga IBM, uouck peme-
nud i1a IBM.

4. [lpoBRepra MoAenn I QUENKA pPeuleuns:.

5. Pcanuzauua {ocyulectsieilne) pelledys M DlEHKA
€ro NpPaBUJLIOCTH 0 Pe3vasTaTaM Onepallii.

Hcnonbaoranne MeToMOR MCCACAORAHNA ONEPALHN — 3TO
BCerja o0A3aHHOCTL PYKOBORHTEIS Oprannsanni, 0yab To
NPeANpUATHE, TOPTOBEE, CHAOKeHTeCKO-OBLITOBEIC OpPraHy-
3aU¥Y, OTPAcKH HAPOAHOTO Xo3skcTBa H T. 1. Jaa Bomon-
HehuA 5T0H 06S3aHHOCTH PYKOBOIAHTENbL OPradu3veT y celu
TPYANY HCCAeNOBATEeICH-0licPALLHONHCTOB. T'pynna Moxer
exonuTs B BIL uan ACY upeanpuatus MM CylleCTBOBATDL
OTAEJBHO TIPH DYKOBOAMTe e opravmsauny. Inn pemenns
KPYIIEX 3KCTPAOPAHILADILIX TIpodieM MOTYT OpPralH3oBbi-
BATHCA BPeMeHrble TPYINE ¢ TIpUTaallellieM KPYmHbix cre-
LHAJTHCTOB CO CTODOHHI.

Ha Bcex matH sTanax HccAefoBalus PasiHUHON ABAAET-
CH CTeNCHL YYacTHH B HHX PVYKOBOLNTENAd H OUepalHOHH-
CTOB,

Ha 1-M 3tane pewatollast po.gb, OUEBHANO, TPHHanJe-
HHT pyKoBoJcTRY. C ONEpALMOHHCTAMH HHBOTAA Uedecood-
pPa3Ho NMOCOBETOBATHCH N0 NOBOAY 3aIAIHS KDUTEPHA ONTH-
MalbHOCTH. B HekoTOpBIX CJayvasixX KPHTEPHH ONTHMAJLHO-
CTH QUEBHAHDLL B APYTHX CAYYafAX MUX BLIABJAEHHE — CAOHHOE
OTBETCTBEHHOE J¢Jo, Tpedylllee BHHMATEJLHOTO PacCMo-
Tpenus upobaembl. B HeKOTOpLIX cayuaax onepauis uiM
MEepOnNPHATHE OIEHABACTCH MO HCOCKOABKAM KDHTEpPHAM H
TOT/A TIPHXOIHTCA BHIASAATh IJIABHBIA KPHTEPHH, a 0CTadb-
HOE DPACCMATPHBATE KAK OUPAHHYEHHS HAH OCYWECTRAATH
CBEPTBIBANHE MHOIIX KpHTepHeB B oann *. Hesepurii BriGop

*} B nocienHee BpeMsA YCHAEHHC Da3iBHBAETCA TEODHR MHOLDKPHTE-
PHANBHBIX pelleHHi.
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Kp[{Tep]/[‘;{ MOXeT JHWHTe CMbICKA BCIO ONEPanHl0 HJAH Me-
pPONpHATHE HJH IPHBECTH K BPEIHHIM IOCJAEICTBHAM.
Vinoraia Bo Ha0emaHHe BeLOMCTBEHIIOTO LOAX0AA KpiTepuh
[0JKeH yCTaHaBIuBaThed crapuwiell nncraunuedi. IlpaBuss-
HOMY YCT2HOBJEHHIO KDHTEPHEB OMTHMAJLHOCTH B OTIeL-
HBIX 3BEHDbAX HALErD HAPOMIOTY X03AHCTEa MelllaeT Bee
ellle HMEIOIIAACH MHOMECTBEHHOCTE H HeyYNopAJoYCHHOCTDL
NoKasaTeqacil, 1o KOTOPEIM ONEHHBAIOTCH Pe3yabTaThl XO3fH-
CTBEeHHOH AEATEABBOCTH npeanpusatha. CucTeMaTHIauua o
YIOPSAOUCHHOCTL KPHTEPUEB ONTHMAJILHOCTI — OLHA W3
3344 OpOBOIHMONA 3XOHOMHYeCKoH pedopMELL HAH iIpolecca
COBEPIUEHCTROBARKA CHCTEM ILJIAHNPOBANHA H 3KOHOMHUE-
CKOTO CTHMYJHPOBAaHHA.

2.if 3Tl COCTOUT B TOCTPOCHHH MATEMaTHUEGCKOH MOLCTH
orepalludl I MaTeMaTHuecKOH MOXeRH NpHYATHR pe-
wenuid. Tocrpoenye MaTeMaTHYECKRX Mojenedl — 3Tto ob4-
3alllOCTL CMENMAJUCTOB NO HCCAeA0BalNK onepaunii, cne-
LHAJHCTOB B 00aacTh NPREIATHOMN MateMaTHKH (Uan oile-
panuonucToB). OOGMIKMPHEE Kaace MoJAeJeH MCCACAOBAHHA
onepauujt CTPOMTICH B COOTBETCTBHH C BhipameHueMm 1(2),
T. €. MOJeNb COCTOHT H3 MATCMATHUECKHUX BLIPAKEENH AIA
KPHTEPHS OLUTHMAaJLHOCTH H OFPAHHYHBAIOWIHX VCJAOBHAL
MaTeMaTHYecKOe BLIPAMEHHE KPHTEPlS ONTHMAILHOCTH Ha-
3BIBAOT TAKKE Heaesoll ynkyuel, TOCKOALKY CTPeMJieHUe
K SKCTPEMH34AUHH KPHUTeDPHA SABJAAETCH MaTeMaTHUBCKHM
oToBpaxeinney 1ead onepauud, OrpanHyHBaIOlNe YPOBHH
B Bripaxenun (2) npeactasaaiorca onepartopom (1).

3-H aTam 3akmouaeTcs R ONpPEASIEHHH allroPUTMa pelue-
HMSL 3aJay-— 3TO OCHOBHAd 3aja4a MareMavdxkoB. K Ha-
CTOAILEMY BPEMEHH HAKONUAQCE 60JbIICE KOJHYECTBC AJAT0-
PHTMOB pelleHHs 3a4a4y HCCJAELOBAHHA oNepanuit  (iad
3JTOPHTMOB QITHMH3AUHH) W N0 3TOMY BOMPOCY CYUIECTBY-
eT ofwnpHan Jurepatypa. Ecau aaropatv Hal/leH  HAM
H3BECTeH, TO 3ajaua nporpaMmupyercs aas 2BM y 3BM
4BTOMATHYECK HAXOANT ONTHMAaAbuoe peweune (2) B BHAe
u==(u*, u*, ..., u*;) 1 pacnevatesaer (oToGpakaet) ero
Ha CBOMX BHIXOJIHBIX YCTpOHCTBaXx.

B uekotopnix cayvasx me yaaercs paspaGoraTb adro-
PHTM, aBToMaTdyeckn (Ge3 yuacTHs ueJoBeKa) peaausve-
MM k2 9BM. Torga NpeAnpHHHMAOTCH MOMBLITKH PEIUATL
344ady ONTHMH3ALKU N0 3TAaNaM C BEI30BOM IIPOMEKVTOU-
HbIX PE3YJALTaTOB, namnpliMep, Ha BHALOTEpMUHAN (Aucneh).

2 4-M 3Tane NPOHW3BOAATCS HCMBITAHHA M NPOBEpPKA
MOZemu nocsie ee afTOPUTMHPOBAHAA U NPOTPAMMHPOBAHHS
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Ha IBM, ocyilecrBasieTcy Takme OleliKa PYKOBOACTBOM
AJEKBATIOCTH MOAENH TOH CTOPUHE ONCpaNUY, KOTOPYIO MO-
Aedb npelcrasiser.

9-# (nocaeInit} ITaH OTUOCHTCH yike K pPCadu3aLun
3TOro pelleHHs H K OIEHKE MOJeJH Mo pe3yjabTataM Mpo-
peAdelnHoil onepantd. B pe3ayabTaTe MOMKeT BLIACHHTLCH HE-
O0XOAMMOCTb TPOBEJCHHA paboT MO COBePLICHCTROBANHID
Moiea. K 3ToMy e 3Tauy OTHOCHTCS Tposepka mMogedcii
NPUHSITHA PEUICHHH ¢ [OMONILI0 HMHUTAIMOHHOTO MOJENH-
posatui.

3. 3AJA4YM U METOALI UCCNELOBAHWA OMEPALMK

B nacrosiice BpeMsa cyllccTByeT ob0MHUpHAR AHTCpaTYpa
110 HCCAENORAKHIO Olepalné H ONTHMH3ALHONHBIM 3KONO-
MHKO-MATCMATHUECKHM METOAAM (B CIMCKE JHTepaTyphl
NpHBELENL TOALKO HekoTopbie ofubnialonige Mororpacduy
[6—17]}. B 3Toil uTEpaType COLEPKHUTCA ONUCAHHE GOAD-
WOro KOJHISCTBA MATeMATHYECKHX MOjesed, NPHCOLILIX
WS pasamvHelx  ofnactel npumenenus.  Bee muooxecrno
MOJeneit MOKHO pPasbuTb na TPYNME KAK 3TO CASIaNQ, ia-
npumep, B [9]. B npusegenmnoit ua puc. 3.3 tabauie sbine-
JeHo 9 KaaccoB saldau HCCAENOBAHHMA onepaiuit. 3anaud
pa3MeIlerbl [0 cToaduay TalJHNE, a2 No ee CTPOKAM pas-
MEIEHBl MATEMATHYECKHE MCTOIR 1N KIACCH aATOPHTMOB
pelneHHs 3agau. B 3aBHCEMOCTH OT HOCTANOBKH KaMas H3
32344 MOXCT PCIUATLCH PA3THYHLIMH MCTOAAMH H COOTBET-
CTBCHHO OJINH H TOT Xe MeTO/ HCIOOJIb3yeTcs JNF PeleHns
psiia 3azan. He uwen BoamomuaocTH moapolio OCTaHABIK-
BATLCA HA Becit TaGaHUe, OCTANOBHMCH KPaTKO Ha zagauax
pacnpelenclds i Ha3aueHms.
Boabiiok Kaacc Molesed Hocael03altd onepattdii Mom-
HO CTPYNOHPOBATL B 3alaud pacupeicielids H Ha3HAYEHNA,
H NpeICTasSHTL BHpaxeuneM {2); Miorde 3alaun SRJASIOTCH
9acTHLIMH CJAVYaAMH 9TOro npeicramiexud. Pacnpocrpa-
HEHNLEIM YACTHHIM  CAywaeM j\NHaMHucckod Molenn (2)
SABJAAETCA CTATHUECKAs! MOMHeNh, KOTAa J1eJbl0 olepanHy
ABJAETCH JOCTHXeHHe B MOMeHT [ cocrosnusg x(/;) =x!,
pajolero MakcuManbHuI 3(derT, U 3a/1aua 3armwyaeTcsa
B TOM, yTOGH HAHTH 3TO COCTOAHNE IPH 387aHHOM BEKTOpe
pecypeos u0= (u,° ... &,%). Tlpn sroM u® ABagercs npe-
ILeJLHBIM 3HaueHHeM {-ro pecypca (MM era 3amacoMm B Mo-
MeHT fy), KOTOpoe MOXKHO H3PACX0A0BATh ANA AOCTHIKEHHH
b coctonuus x'==(x!, ..., xn') us cocroanma x%°=(x.9, ..,
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con X2Y (ve napymas ofmupocTH, coctofrne X' npuMeM
pasupim Q). HMapacxozoeanuoe xogauuyectso (-ro pecypea,
pasyMeercd, MoKeT ObITh i M2ubule &% B 3ajgauax 11{3:106-
HOrO poja, HOCSIIIHX 3KOHOMHUYECKO-TIPON3BOACTBEHHBIA Xa-
paxtep, Bce 4;==0 u Bee x; =0,

HMrak, tpefyerca HaATH cCOCTOsAITHE HAH BCKTOD {a3oBLix

MepeMeHHEIX ollepaluull X= (X4, ..., Xn), IPH KOTOPOM 1EKO-
Topad cKagapuaa Qyuxius  sToro  BekTopa W (x) =
=W {(xi, ..., xn), oTobpaxawinan adgdexr onepaunn, Obina

6u makcaMadabioi. Cava onepailHs TPH 3TOM 03Hauaer
NepeBo] CHCTEML! M3 cocTodnust 0 B HEKOTOPOE CCCTOSHHE X.
Coctosinue X, B xoTopoe OvAeT nepesejena CHCTEMA, 3aBU-
CHT OT TOTO, Kak OyAyT HCNOJbL30Batbl HIH pacTipelc/eHbl
BLIAETEHULIC 11a QIICPATLMI PecypeH, T. €. OT TOID, KdaKoe
GyzeT Bubpaiio ynpasiaende u= (4, ..., 4-) TPH VCIOBHAX,
uto 0= u;=Cu%. EcTecTBEHNIO 1UPENNON0MKHTE, UTO Ppacxol
KAXKJOT0 BH/lA pecypca AN Neperia CHCTCMDl B COCTOAHHE

x=(X1, ..., Xx) Ovier uexoropofi cranapuoft dyuxkuued
3TOTO COCTOSINA Fi(X1, ..., Xr), TPH 3TOM Pacxol lie Iod-
HeH npespinats #0, T. e.

gi{Xy, o, Xn)Su. (3.3.1)

TC[[pr CUTHMI3AaUHONHYIO MOAC/L OQUepallud MOXIO
3anncaTtbh CACAVIOMIAM [}6[38301\'[1

z== max [W (%, ..., Xa)|gi (X0, .., Xn)<Suoy x50,
i=1,2,.,r, j=1,2,..,n1. (3.3.2)
-Ecan BBectd Bektop-dyukunw G= (g, ..., &}, Oyiem
UMCTD
z=max [W (x}| G (x) <u°]. (3.3.3)

ITonyuenndas ONTHMH3AILMOHHAN 3ajaua TpencTaBiafer {o-
60H XOpOWIO M3BECTUVIO 337a4y TaK HA3LIBAEMOTO HECJAHHeH-
HOro MpoTpaMMHpORalug. Kak BHAHO, B 3TOR 3alaue NOHCK
OTITHMAJbIOTO YNPABJCHLUS (UJAH ONTHMAJBHOH CTP4TerHH)
3aMeHeH TOHCKOM ORTHMAJBHOTO CcOCTOAHHS. B cBA3H
C 3THM B 3aJauax NoRoOHOTO POAA TO MJH WHOE COCTOSIHHE
X WJAH TOT WJIH HHOH BeKTOp ¢a3z0BLIX MEPEMEHHBIX oflepa-
IIMH TAKAC HUOTIA Ha3bIBARTCA CTpPATErHeH,

3nech HMEeTCA aHaJOrHA ¢ TeXHHUeCKHMH YIpaBJsSeMbl-
MH cHCTEMaMI (r/. 2), Korja Ha MIIOKeCTBe BOCTHXKHMOCTH
YCTAHOBHBUIIXCH PEXMUMOB BHIOMPAJOCh HEJER0e COCTOSHEE.
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3necs Takke Hepagencrea G (x) <u® onpemensiwor ofaacts
JOTIVCTHMBIX COCTOANHIT i IeJleBoe COCTOAHKWC B 3TOH obJa-
et goctarasier Makcumym dyaxuna W, Ecan cheTema
neparedcTs G (x) =<u® necorMecTHa, AONYCTHMOE MIOKeCT-
Bo X nycTo M 3aiava (3) He HMecT pelleHHs.

PacemoTpus cayuall, xoria ovexkuun W n g; asnswrces
AdHelHLIME. DTOT cayualt HMeeT MHOTOMHCAeHIBIC NPOH3-
BOJICTBEIHO-9KOHOMHUECKUe HuTeprnperauuu. llyers, nanpu-
MEp, NPEANPHATHE MOMKET B TCUCHHE IEKOTOPOTS NPOMCHKYT:
Ka BpeMcHH (Mecsil, KBapras, rol H T. 1) BumpadoraTe #
BUA0B Npoaykiiin, OOBCKTH  KamIOro BHAA LIPOAYKIHA
X (j=1, 2, .., n) ponxuul OLiTh TakoBbl, uTODEl OGIIMH
A0X0J OT PeadH3cBaniofl NpoAyKUHY ObLT MAKCHMAJLIBIM:

Fed
Wixe, ..., x0) ::2 CjX;— max.
=1

Huast npousscicTBa 3TOH NPOAVKIIAE NPEINpHATHC pac-
nojaraer s Bugamu  pecypeon  w'= (@ @, ..., ux’).
B janmoMm cayuae pecypcamil (HA3LIBACMBIMH B 3KOHOMH-
UCCKOH siTepaType ¢akTopaMu IPOM3BOJACTBA) ABAAIOTCA
pafouas cuid, CHpbe, MaTCPHATL, SAEKTPOIHEPTHA, TONAR-
BO, TeXNOJOTAUecKoe oJ0pYAORANKE, CTAHKH, MALHHLI
H 1. 1. O6031avlM 4y KOAHUECTBO [-TQ pecypea, HeolXouu-
MOTQ /5% MPOH3BOACTBA j-H UPOIVKUNH B oObeMe X;. Jne-
I\fem'm 4i; )0)6p33y}or MaTpuly (UpH 3aZallioM DeKTrope

X1, vouy Xn)):

X, X xf Xn 1o
i tig PR thf P tin ooy
Uas 22} .. Uzf .. Uen ey
i 2 e if e Uin uvy
. - . . . .

—_—
Um,y Ume [ Umf P Umn Uy
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3amava pacnpefieficHHA PECYPCOB CBOJAHTCA K TAKOMY
BLIGOPY 97eMeNTOB &y, 1pH kotopoM moxoa W(x) Oyner
MakciMadbibiM. Ilpu Bedope 2JA€MCHTOB wuy; CAEAVET YyuH-
THBATb, UTO CYMMa JEMCHTOB B KaxI10H i-H cTpOKe JOAMK-
Ha OLITh paBHA MW MeHbMe % a4 B xaXaoM f-Mm croaile
eMeUTH ¢ (=1, 2, ..., M) NONXKHE 1HaXOJIHUTLCA BO
BHOJIIE ONpereaentibtix NPaNOPIHAR A8 NPOH3BOACTBA [-H
apoAyKuun B obbeme x; O603HAUNM yepes d;; KOJIHUECTBO
{-r0 pecypca MJdA [POH3BOACTBA EAHHHLDLL j-ro NPOAYKTA.
B 3roM cnyuae #ii==d;;%; 4 BMeCTO MaTpHULL C 3NeMEeHTaMH
ty; BydeM WMeTb MATPHUY C 3JEMEHTaMH §;; 3a1aua ollTH-
MaaLHOTe pacnpejenelinsi pecypeos (BeOopa yupaBaenis)
05 ollpele/ieHHs ONTHMAJLH0r0 COCTOTHHA, KaK H 1pex/e,
CBCJAChL K 3ajauc MOHCKA ONTHMAJBHOTO COCTOSINA X HpH

YCAOBHSX Orpasiueiiii ia pecypesl, T. €. 1eobX0AHMO onpe-
AETATH
n
z=max | ¥ ¢ixjlanx | .. F@iix; oo @inxn <t
x| o

x; =0 i=1, 2,....m; j=1, 2,...,nl. (3349

3anucaniiag 3a7aya — XOpPOUIn H3BECTHAS 3a7aka JAHHelHo-
ro IPOTpaMMHpPCBAHUA.

Beenem mektop-ctonben c¢={ci, ..., Ca), MaTpUOY
Apscn € 37@MEHTAMH @;; M BeKTOp-cTOJMORL pecypcon B=—
=(hy, ..., bix). Toraa 3ajava auHeiinoro oporpaMMHpoBa-
HHSA 3aNHIIeTCd caeayollny obpasom:

z=max [ex|Ax<B; x:=0)]. (3.3.9)
x

CocTofinne ¥, MAKCHMH3UpYyIolliee KpHTepHi adibexTHBHOCTH
onepaunt, Hafilenioe B pe3yabTaTe pellenns 3aJauyl MaTte-
MATHYECKOTO NPOTPAMMUPOBAIIAA, 0DOINAYNM, KaK H Npex-
Ade, x*. B peayabTate pelitedlis 3aLadl onpeieacTes Takme
pecypebl, Heo0OXQAMMBleé Ha NPOBEIAEHHC oNepaliuh w¥ =
= (u*, ..., u¥m). Tlpu 370M HEKOTOPLIE KOMUOHEHThl BEK-
Topa &4* OyIyT paBilbll KOMTOHeNTaM BeKTopa pacroJarae-
MuIX pecypcos 4% a HekoTOpble BYAYT MEHBLIE COOTRETCT-
BYIOWIHX KoMmoueHT @’ IJTO 3HA4MT, 4TO i€ BCE PeCypCHl
6yayT n3pacxororansl. [Tosayyusiiadcs B pe3yabraTe pellc-
HHA 3aJaYH MaTeMaTHUECKOTo TNporpaMMHPOBaHusa napa
a*=(x%, u*) HasblBaeTcAd ONTHMAJbHBIM TIJTAHOM.
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Q:11aK0, KaK BHAHKO, HMEETCH NPHHUNNHMAALHAS Pa3nHHua
Moy ONPEABNEHHBIM paHee [UIAHOM %=, ) H OITHMA/b-

HplM mAaHoM ¥,
B neppoM caydae onpefeseHw! TPaeKTOPHA x

. 1 1 pac-

npefieSeHHe PecYpPeoB XKak (YHKIUM BpeMelnd H T03TOMY
naaHbkl Ty 4, MOXHO Ha3BaTh AuHaMHUecKHMH. Bo BTO-

poM CJaydae ILTAHOM ONpeleqfieTes TOMhKO ONTHMAIbHOE
KOHEeYHoe COCTOSIHME W OOllee neTpefHOe paclpeleseHue
PeCYPCOB IR MOJYYEHHS 3ITOTO COCTOAHNA. 3aMETHM, HTO

ONTHMAJLILIC AHHAMHYECKHe TWIAHEI -r*l‘";";, Kak pesyL-

TAT ABTOMAaT HUECKOT O peuedus Ha IBM supame-
nast (1.2), Bcerna voryt OLITL MOJAYUeHB HA OCHOBe TEX XKe
GaMHX MeT010B MaTeMAaTHICCKOrd NporpaMMIpoBannsd, Ko-
TOPHIM HCIIOABIYIQTCS HPIT NOCTPoeli maanos a. Ouepartap
F B (1.2) oro6pa)aeT B 3TOM ClIyuae pellleHHe CHCTEMDI
PA3HOCTHBIX YPABHEHHN A KOHEUHOM WHTepBasTe MNJanipo-
BaHuA {fg, {;]. TUNHUHEIMA NpHMepayMu Mojenefl, Ha OCHOBE
KOTOPBIX CTPOATCA TUIAHB T, ., ABIAKTCS XOPOWO N3BEC-

CTHEIE PASHOBHIHOCTH MOJIeled JHHAMHUECKOrD MerKoTpac-
Jeporo Oanarica (B TOM UnCJAe YIOMHHABIIAACH M-MOACAL).
PaayMeeTcs onTHMa/bIBE TUTaHB “*if.,, 4y BHATHTENLHO 60-
raue naaHor m¥, NOCKONBKY OHHM NAI0T BPEMEHHVH) pasBeprT-
Ky miaunpyemci onepaunu. Onnaxo, Kak x*, Tak o LT

H¢ SIBJAIOTCA KOMIUIEKCHEIMH MHOTOACTEKTHBIMH [LTAHAMH
OnepaunH.

L9 mocTpoeHHT KOMIICKCHOTO MHOTOACIERTHOrO Taana
HYXXHA OPLaHM3anHT UeJOBCKO-MAITHHHOrO (HHTEPEKTHBHO-
ro) mpouecca IJIaHAPOBAHUR, KOMAA IS CTPOUTCS B [IPOsiec-
ce nvanora naauosuka ¢ 9BM. A sto B cBow ovepens Tpe-
Gyer, BO-TIepBbIX, CHCTEMBI MOMe/ed, TPUBS3AIIIBIX K Hepap-
XHH MJIaHMPYIOUIHX OPraloB, a BO-BTOPARIX, MoRenelT upurol-
HBIX A9 Ana0T0Boro pextrva. Hu TeM, 11 ApyriM esolicTaoM
MOJeNn, Ha OcHOBe KOTOPBIX B OCHOBHOM B HACTOSTILIEe BPeMs
noayvatores unane a* w o =, ., ne obrajnatr. Mnrepak-
THBHBEIE MOZe/1y TOMBKO HeNABHO HAYANH Pa3BHBATHLCA. B Ka-
HECTBe NpHmMepoB VKaxwew Ha Momenb «ucmaaws, mpeano-
xerunyo B. M, I'nyukoBniM, ¥ Ha MOJEJ, ONHCAHHE KOTO-
PHIX npuBoantes B ro 4 m 5 mactoseft knuru. B casu
C HEPA3BHTOCTBIO UHTEPAKTHBHBIX CHCTEM ILTAHHPOBAHNS
TPH ONTIMH3IAIKYA NNAHOB METONAMH HCCJISJOBAHHA ONepa-
UMl HHOTZ@ TOCTYNAlT CAefyOmAM OGPa3oM; HCIOIb3YA
MO/1e/b MaTEeMATAYECKOTO APOrPAMMIIPOBAHAR, ONMPeRedior
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OMTHMAJLHBI MA2H m*, TouHee, mapaMeTpLl Ledn ¢ Heob-
XOAUMBIMW DeCcypcaM¥, a 3aTeM HCMOAB3YIOT pazadylibe
MOIe KaZMeHAaPHOTO I CeTeBOro TJIAHUPOBAHHS AAA AD-
cTumenns atoil uean. Ilpodnema naanuponauns pasbusaer-
CA Ha OBeYaCTH: ONPCACJCHAE NdadHa m* W KajdeHAapHoe n1a-
HUPOBAHHC ONEPAlund, HAUpaBJennoe Ha peanuzalnun maa-
Ha n*. Ilpu »70M cpa3sy e BOIHAKAIT BONPOCH: [ACKOJALKO
TAKas [pouenypa pasfueuns npolSeMBl  ILIaHAPOBAHHA
ofecneynBAET ONTIMANBHOCTE KOMILTEKCHOIQ TJAHHPOBAHHA
T, 5p DPeATH3yeM Ju Boobme naan a* 3a Bpems [fo, t,
T. €. JOCTHXKEMA JH 1ledb (cocTosiHHe) x* ¢ BBIIEJCHHBIMH
pecypcaMu #%, W, HaKoHel, ecaH Nelk Xx® JOCTHKHME, TO
[pd KAKQM pacnpeleflellHK pecypcoB #* BO BpPEeMeHH oOHA
JOCTHKHMA?

Pacemorpum eute ogui npuMep [18], wimwoctpupylomni
QrPATHYLINIOCTh OIITEMATBIOTO TIIAHA ¥,

Ilycth TpebdyeTcsas clpeAcduTh ONTHMAABIBIA NJaall pas-
BHTAA INAXT H paspesoB vroabHoro Oaccefina. B cooTBeTeT-
BHI ¢ TAHHLIMH I'COJIOTHUECKOH PA3BellKH B NocnaeliieM roiy
IaHOBOTO TcpHoaa $accefiHy Ha3lATaeTCsl IPOH3BOJHTB
yras -0 mapka B ofbeme b; ({=1, 2, ..., m), Passurue
faccedHa OCYHIECTB/SETCH NYTEM CTPOHTEI1bCTREA HOBBIX IAXT
H paspesoB W peKoUCTPYKIua AeHcTBylonux, Kaxnas no-
Basl 11aXT4 H paspe3 MQMKeT CTPOHTBCA B paziMUNBIX Ba-
PHAHTaX TIo TIJIyOHIIaM sajeraifs, Xapakrepy u CTeleHn
MexXaHu3anuu U ARTOMATH3ANMH J0OHYH U T. 0. PeroHCT-
PVKUHA TeHCTBYIOMIAX IUAXT TAKMKEe MOMET TIPOH3ROAHTHCS
B PA3EBIX BAPHAHTAX, HATIPAMED: TMOLACpKaHie AcOBIUR HA
HEH3MCHHOM VPOBHC, VIYOJCHHE MaxThl, NEeperojl Ha THA-
porobulyy # T. 1. Leam Bce BapHAHTEL  PEKOHCTPYKIMH
JIe[iCTBYIOIMIMX U CTPOHTCALCTBA HOBHLIX INAXT H PAa3pesoB
nepedymeporate (f=1, 2, ..., n} 1 mocTaBHTL 3a1a4y NOHI-
Ka ONTHMAaJbHOTO Habopa BapuaHTOB CTPOHTEILCTBA H pe-
KOHCTPYKIIHH, TO HEH3BECTUBIMH OYIYT OV.IeBnl NMepeMeHlke
X;, TIPHHHMaIOWHe 3Haueuns 1, ecad j-#i PAapHAHT OpHIM-
maercs, u 0, ecan ortrepraerca. Ecan ofoznauute uepes
@;; ofbeM yrJas {-il Mapxi, A06LIBAEMOTO [IPH j-M BapHAHTe,
TO  NOJyyaeM CAeNyIOUIYIO CHCTCMY OrpaindeHnft  (we-
pasencrn) na BubBop HaGopa BaDHAHTOB PA3BHTHA YTO/b-
Horo Jaccefina:

) |
Slayx b, i=1, 2,..,m j=1, 2,...,n;x,={1
=1 ' G,
lUSw



HJIH B MaTpHUHOl dopvie
Axz=b,

rae

A=\ @ i 5 D= (b1 e, bs = (s o, X

TlockoabKy Kolieqdoe cocrosrue 1o ofiuuM ofbemaM
Npou3noAcTBa B== (b, ..., bw) 3alano, a uulercs nabop
BAapHAHTORB, OfecNeynBatoling 3T0 COCTOAHNE, TO €CTECTBEH-
HO 3a ONTHMAJbHHE HaGop BapHaHTOB npuHATL Habop,
rpefyIoni MHHHMA/bERIX 32TPAT Ha CBOE OCYLIECTBJeIHe.
Toraa B xauectse nenesofl ¢ywxuun W(x) BblCTYNaKT
CYMMapHBle 3aTpPATH  Kak JAHuefiHas ¢yHKUHA TepeMeH-
HBIX X

n
W (1) == ) eixs,
=1

rie ¢;-— oGoGINelBe 3aTPpaTHl j-TO RAPHANTA DPAa3BHTAR
maxt u pa3pesos. [lokazarens ofofuleinnbx 3aTpaT yYHTH-
Baetr TenyiHe (cyMma cebecToHMocTell) W KanuTalbHLIe
3ATPATLE [yTEM CBegelps TOCAeJHIX K TEKyllevy ToLy
yepes HopMy 3Q¢eKTHBHOCTH KaunTanosIoKennf. B o6of-
MCHHOM TOKA34TENe 3ATPAT YUHTHIRANIOTCA TakAKe CPOKH
CTPOUTEABCTBA H DEKOHCTPYKIHH 11AaXT H Da3pe3or, uToOL
IKOUOMHYECKH CTHMYAHDOBATE (oJnee GLICTPHIA BBOJA B Ack-
cTBHE HOBHX wolocTtell. [ToMumMo BCero 3TOro B IOKaszare-
Jie €; BCe DA3HOBpPeMeHHHE 3aTPaThl B TeueHHe NJaHOBOTO
IICPHOAA NPTBEJEHBl K €lHHOMY MOMEHTY BpeMEeHH.

B utore noayueeM caeAyOILYIO 3a7aUy LeJOYHCMCHHOTO
(cesaoBynera) MpoOTPAMMHPOBAHHS:

—minfc’'x| Ax=b; x,-:{ (1] ] (3.3.6)

B peayaprate pemenns (6) nOAYYHTCH  ONTHMAJBMLIH  IiaH
Passutha yroapHoro Oaccefina =" ==X%A (x¥,, 'x%, ..., x%)

Kax ynopamouenHast TNOCJAEAOBATENLHOCTE H3 4 HYJEH H
CAHHULU, YKa3Mpalollad, Kaklie H3 BAPHaHTOB DPA3BHTHA
CAelyeT peaduzoparb, a Kakue HeT. Ha srom  npumepe
0COGEHHO OTYETAMBO BHAHO, HACKOALKO OTJHYACTCA OITH-
MaJbHBIA Naali, NoJYYEHHBIH KaK pelleHye 3ajauyd MateMa-
THY@CKOTI'Q NporpaMMHpPOBAHHA OT NJAHA ONEPAlLHH “[fo’ £

MO paseuTHIO yrombeOro Gacceftna, Ilnman s* — aTo ckopee
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ne pMad, a ONTHMAaJdbhHaa NapaMeTPH3alHf HegAd PA3BHTHA
yrodablioro Gaccefrua. Pemictite ¢Xoarol npoGaemMsl B AHa/10-

TOBOM  PEMUME <«UCJ0BEK — MALIHHa» [NPHBOANTCR Jajee ’
B I, 3, '

() nnauax T“[to 4] MBI CKdXeM HHMKE HeCKOJIBHO no,upoGHee.

Cefiuac e BEPATUE OCTAHOBUMCA HA  BO3MOMKHOCTAX ]
MCIOMb30BATA CEMHOTHUECKHY Monaenefi. Bre MmHoroune- |
JCHHBIE MOTEJNH HCCAe/0RaHus OMepanufi, CrpynmHpoBaH-
Hble Ha puc. 3.3 B IeBATHL KJACCOB 3ajad, ABIAWTCH (Pop-
MaJBHBIMY, 34 HCKJAKUEHHEM Mojesel, KOTOphle MOTYT
Hele Ha puc. 3.3 B ACBATL KJAACCOB 3addd, ABAAIOTCA (Pop-
MadbHEIE MOIEJH YVHUBCPCANLHEL, T. & OIHA T Ta XKe MO-
denb (Haupumep, cHcTeMa AudpdepeHuHa LHBIX HAX  DA3-
HOCTHLIX YPaBHCHHII) MOMKCT CAVRHTL MaTeMaTHUECKHM
OfMUCaHHEM CaMuX pazHooOpasubix pH3nveckux (Hanpuvep,
IKOHOMHUECKHX, LPOH3BOICTBEHHLIX) 00beKTeB. AJTOPHT-
MEl W MAalUHHHBIE T[POrpaMMbl  peleHns  $QOpMalbHbIX
Mojdenell He ¢BA3aHBE Henocpejcrsenio ¢ Quanueckol (3xo-
[IOMHYeCKOH) CyUIHOCTBIO 3THX 00BEKTOB. ¥HHBepCasblolTs
dopManLHEIX MoAenell — HeobBIYANHO RaAXKHOE 00CTOATENL-
c¢tBo. OMHaKo BO MHOTHX CAVUAAN MBI BCTPCUAGMCH C TaKH-
MH OOBEKTAMI YNPABACHHA, Ile NOCTpocHHe HOPMAasibHbBIX
MOJCIeH HATAJIKHBAETCA HA qQuUenb Ooaulline  TPVIHOCTH.
[TpuMepaMu takux 06HEKTOB SBAAIOTCA MHOMKECTBO CaMo-
JeToR B pafloHe aspojipoMa, MHOMCCTBO NPHOBIBAIOILIX H
yOBIBAIOWHUX KopadacH MopCcKoTo NopTa U T. . B noaoBiwix
CIYUafx CeMHOTHUECKHC MOLENH, peadausnpadiuie Ha IBM
W IIpeiHazliaucHHBe IJA TPHUATHA pellieHyd no yrpasae-
HHIO TAKHMH ODBEKTaMH, HUMEIT onpefeNedHoe OpeHMyllle-
¢TBO neped QopManbHLIMH MoAeadMH. CeMHOTHKA Kak lay-
K2 0 3UAKOBEIX CHCTEMAX, COCTOANAA N3 CHHTAKTHKH, Ce-
MAITHKID M IPATMATHKH, MO3BOJSET B aATOpUTMax » apo-
rpammax IBM onepupopaTh uemocpeAcTReNHo (GHIHUECKH-
MW {IKOHOVHUYECKHIMH} XaPaKTepHCTHAKAVH VIIPaBisgeMblx
06bexToB. Ha Gase cemmornuecknx moacqici . A. [locrme-
nosuM 1 10, M. Knuixosbiv [20] paspuTta Teopnsi CHTYaLKON-
LOCO yNpasgellls, HalleJllad yKe cefidac HEKQTOPOe lpak-
THYECKOE [OpiMellellde [pH yupaBaeHHd ofbeKtaMmy, NI
KOTOPBIX QOpMasiblible MOJENH IIOCTPOKRTL OKA3LIBARTCA He-
neqecoodpasduiM, BHAHMO, HdMeeTcHd ONpEAc/AeHHad mep-
CIIEKTHBA COBMECTHOTD HCTOAL30BAHMA CEMHOTHUECKHX H
chopMaabHBIX Modeneil B 3ajauax pacrnpejeselna i HasHa-
ueHHA (3T0 Ha pic. 3.3 OTMEUEHO TMYHKTHPHOH WTPUXOBKGH
B JIEBCM HHXKHEM KBajpare).
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4. ONEPATHUBHOE YNPABNEHKME

B iipouecce derosiHenua peitledus (Gaok 7 puc. 3.1)
HAM OOCTHXEHHS LeaH OlepallHH B Pe3yibTaTe BHELIHHX
BO3MYULElHl (Bo3neficTBHE) H HETOUHOrO, & HUOT/lA H He-
BEpUOI'0 TIOBefEHHS HCMOAHHTencl (BHYTPEHHHX BO3MYyLe-
M} venslexuo NPOHCXOAAT OTKJAOHENHA OT 3amialHpo-
BAHIOTO TEUEHHS ONEPAlMY T, 41

ITH OTKJOHEHMA HPHBOAAT K HEOOXOAHMOCTH KOHTDOJIPO-
BaTh TeKyllee COCTOSHME CHCTEMBl X ;. H OCYIlECTBIATE

TAKOC YIpABJeHHe, [IPH KOTOpPOM 1L1aH oncpaund 0bld Oul
peannsosBan., A 3T0 031layaer, 4TC B [IPOlecce NPOBEALHHS
allepallil GPraHy yupap/ichust (pPyKkoBpojcTsa) NPHXORUTCA
Mpil NOABASHHH OTKJACHEHWH ¢TaBHTb YacCTHLIE 3aild4H 10
JHKBRIAUNH OTKIOUCHKMIT, NPHHAMATL pelieis, A00uBaTbes
HX MCIOOJAHeHHs, OUEHUBATh DC3YJIbTATH PELISHHMH HACTUBIX
3a1ay H AcJAaTh BBIBOAE Ha Oyayllee. Taxum olpasoM, Nph
HPOBEAEHAN ONEepalldd H3-3a BICIIHKX (BIYTPElHHX) BO3-
MYILCIHI NOCTOAINO BO3IHKAIOT LWHKAB 33]1a4a — PEIlICcHHE,
HCNOJLENHE - - DUEHKA — pekoMenaanud Ha Gyayuice. Copo-
KYIIHOCTh THX YACTIIBIX IAKJAOB, Hen30eXHbX TIPH 1ipOBEAE-
UHH J000R onepaluk, ofpasyer Npolece TaK Ha3blBAGMOTY
QNepaTHRIOTO YIPaBICIing,

OcTapanch, B paMKax INpeiCTaBJeHHd, 4TO OpraHusza-
LUHOUHAA CHCTEMA COCTOMT H3 YNPaBJAsIOUIEH I yIPaBAACMOH
HOACHCTEM, LPHAEM XK BLHIBOAY, UYTO KOUTYP YUPABJCHHA
ounepanuefl alanoruyell KOETYPY yPABNEHUA TCXHHUCCKHMH
CHCTEMAMM HJAH TexilueckuMu ofnexTaMH (puc. 3.4).
Yacrh KOJAACKTHRA OpraHM3alHonHOA  cHeTeMbl  (0BLITHO
, foablllas), HMCIOWIAS NEN0 HENOCPEACTBElHO ¢ o00pYLoRA-
HHEM B IPOMBIMIJENIIOCTH M € BOOpYIKELHEeM B apMuH,
obpasyer o6beKT VIpapJenusd ML YUPABJIAEMYIO CHCTEMY.
HApyrasg vacrs KoAJCKTHBA 0OPA3yeT PYyKOBOAALHA 1eHTP
Wy oprad ynpapJieHHda onepandelt (miTaldw BOHCKOBHIX 1a-
CTEN H COCAMHEHHH, 3aBOJOYIPABACHHS U T. 1), ¥Yipanage-
MBI O6BEKT H YIPABAAIOWHEN OPraH CBI3AHBI MeXAy coboil
Kananamu neperatd HHPOPMAUUH: TIPAMEIM KaHaJ oM U Ka-
Hazom obpatuoit csasm (cM. puc. 3.4). llo xanany oGpar-
0H CBA3H B YIPABMAWUIKI oprail noctynaer uiuQopMaluus
0 BRIIOJHeNHH TlMala oNepalld, O CTENCHH JIOCTHXKENH:
&N, O cocrodHnd Jleaa H O BHINQJHEHHH 3a]ay, NoCTap-
ACHHBIX YNpaBJAioWHM OPTaHOM TPH ONEPATHBHOM YIpan-
denun. Tlo ppavoMmy kauaay mepefaloTes KoMaHAbl, TpH-
Kaswl, uaalibl AcHCTBMA W 34M44H KOAJMEKTHBY, BXOIANIEMY
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B OOBEXT yhpapjelts H HOAUHHEHHOMY YIOpapasiolleMy
opravy. Bca srta ynpasasiollas WHOGOPMAUMT ARJACTCS
Pe3yALTATOM PAJAA PEUWeHHT, TPHHIMACMEIX YIPARJAWIIEM
OPTaHOM B XOJ& OTepaTHBHOTO YNPaBACHHA. ¥NpaBaflonasn
ITHQIOpMaTHsl OCYLULECTBAACTCA KaK Npoilecc pacnpejleneris
Y TlepepacrnpefesieHis pecypeos dy - i
llpn onmepaTuBHOM yTMpas/eHHH NMpollece Nepepacnpele- {
JEeHHS PCCYPCOB MOXKET COCTOATh KAaK H3 COBCTBEHHO nepe-
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" Hems () e
I > nau Kty ; @’MI
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| na.{{refu [ o neCypcod ynpagnenus F—qv I I
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[ F(b_"t\ // Uprgt] bl
| oy ||
! v [ et
| Tipedemud: 73 |
\ A8He |1
| (Gugerngl) || ,
l___ﬁ,?F__ ] I nf )
7\ By mpenue romery Breutrue
Ofpa R ;ﬂ? 1L frorrext
INHER CORTS o
A aa
| Mn@opmauur & cpede

Puc. 3.4,

pacipefieleHHA pecypcob, HMewlnxed y adbexra ynpasJe-
HHSI, T&K ¥ BBIJCJICHHA HEKOTOPMX AOMOMHHTEJIBHBIX pecyp-
COB ] KOMIIEHCALHH CYLIeCTBEHHBIX OTXJOHEHHM.

Pewennss mpu onepaTHBHOM  yIpaBiIcHHE ofpasyloTcs
K4X Pe3y/AbTaT CONCCTABAEHUA IIMAHA CLCPAaUHH H ce HeaH
€ HHPOPMALHEH O BBIIOJHEHHH TLI4HA H CTeleliH JOCTHHKe-
HHA LeJH. YuparJdalollyil oprai, naduaionas 3a XoaoM ome-
pamny o uudopManid, TOCTYNaroulell To KaHaay obpat-
HOW CBSizu, MPOTHBOTIOCTABAAET NOMeXaM (BOIMYILEHHAM U
BHEIIHHM NPOTHBOACHACTBHAM) CBOHMH peIICHHAMH TakKQe
nepepacnpeneenye pPecypcoB, NpH KOTopoM olecrneyiBaer-
¢ MOCTHAKEHHe LedH. B aToM cyThb TaK HA3HWBAEMOIQ olle-
PATHBHOTO YIIPABJEHHS onepauHeil.

B HeKOTOPHIX chyuyanX NPOTHBOLEHCTBHA MOUYT OLITb
TAK 3HAUHTEJbHBI, YTO B TEUEBHE OMNepallid IPHXCAHTCH
MeHHTb NOBeJeHHe M NepeniaHHpoBaTh onepauuio., CHilb-
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Hble TIPOTHBOLEACTBHA MOLYT NPHBECTH K YBCJAMUCHHUIO CPO-
KOB NOCTHMCHHSA LeNH MM faXKe K IOJHOMY CpbiBY ollepa-
LMK, GCAM H3BHE (OT CTapllefl HICTALLMH, HanphMep) He
GYALYT BLlAededbl AOLOAIHTENbHBIE Decypehl  (BIpOUEM,
HHOTJAA U 3TO MOMKET He NOMOUb).

Ofniiio TMpu yUpasleHHH OlepaudfAMH KpoMme HHGOP-
MallHH, DOCTYNIawilell o Kanany o0PaTilod CBs3H, HMeeTCd
BO3MOXKHOCTE MOJYYHTh HEKOTODYIO HH(OpMaillHio H O cpe-
JIe, HANpHMep O TNPOTHBHHKE NPH NPOBEAelHH OOEBBIX OIe-
pauuii (pxe. 3.4). Iyxuo cyurartbes c (akToM, 4TO HA
o6a KaHana nepejaud uHopmauun (06 obbexte U O cpe-
Ae) Bceraa GyAyT OKAa3bIBATh BO3JIEHCTBHE PA3JHYHOIO pona
TMACCHBHBIE M AKTHBHLIE lloMexH (IpPH HAJHYHH NPOTHBHH-
Ka, HanpaMep). B cBa3u ¢ 3THM HAGOPMALHA O XOAC ONe-
panuu y yNpapJsiionlero opraHa IIHKOTAa He MoxeT OblTb
moauoid. Moryr Golth GoJbliMe NepepbiBLl B NOCTYIIEHHH
HH(OPMALHUH; B pe3yasTate JAecHCTBUA dKTHBHLIX IIOMeX
(me3uH@opMalHKH) ¥ NMPHHHMAIOIINX pelleHHe MOXKeT CJ0-
KHTHCS JIOXHOE NMpeIcTaBJeHHe o0 XoAc onepauun. Mcrou-
HAXOM aKTHBHLIX NoMeX (Xe3uHbopMaunn) Moxer ObITh he
TOJILKO NPOTHBHHK, HO H OPIraHbl YNPAaBJEGHHA HH3UIMX DAaH-
FOB, yIpap/isiOllHe HacTHBIMH OlCpAlHAMH M BXOAAllHE
B 00LeKT ynpaBiennHa (OylUKTHpHasa JAuunsg 7 Ha puc. 3.4).
HHorna axTHBHHE TIOMEXH, TeHepUPYeMBle 0OBEKTOM
yIpasJeHHd, CRA3aHbl CO CTPEMJIRIIHEM CKPBITh OT YIOPAaB-
JISOLWETO OpraHa (CTapliei HHCTANIHH) MCTHHHOE TNOI0MKE-
HHE Jela HJAH NPEYBeJHYHTE RAHAHHE HEKOTODHX axro-
pos. Takum 06paszoM, B pe3y/bTAaTe BO3/IEHCTBHA aKTHBHBIX
H M4CCHBHBIX IIOMEX, DEIUICHHS NPHUHMAITCH 1le HA OCHOBE
HCTHHHOrO 3HaHHA O XoJe QNepalln H 0 ¢pefe, 4 HA OCHOBE
HEKOTOPOID NPEACTaBAEHNA O HHX, HHOTAZ JAAJeKore o7
AeACTBHTeNBHOCTH.

Hurepecnnle 1poGaemMul, cBsI3aHEble ¢ HCCAeJOBAHHAMH
B3aHMHBIX TIPEJACTABJEHHH B3aHMOICHCTBYIOMINX CUCTEM,
paccMarpuBATCs B TeOpUM  pediekcuBHHIX urp [21]
B srom e acnekre uccaefoBanus BaanMoaeicTaAs oprana
ynpagjenus 1 obbeKTa yNpaB/JeHHA MOTYT ObiTh NPOBELEHbI
Ha ocHoBe Teopuu urp [22] (B ToM umcae ULp ¢ nenpoTHBO-
HOJOXHBIMN HHTEpecaMy, paspaboranubix 0. B. Iepwmeie-
pom [23]).

Aast Goepmx OllepALHIl M BHCUIHEIOJHTHYECKHX AKLHH,
FIe HCKaXKennst HuPOPMALKY O NPOTHBHUKE ¥ BHEUIHENO.H-
THUECKHX CHTyallusnx ObIBAIOT OCOGEHNO BENHKH M OMACHH,
TIPHHAMAIOTCs crmellHajbHbBIE Mephl O NOBLIMEHHIO LOCTO-
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BepHeeTH uadopMandy. JocToRepHOCTE HE(OPMAalHH T10BLI-
WASTCH KaK COBepLIeHCTBOBRHHEM pA3ReAKH, TaKk H clne-
UHAABHBIMH UpOleAypaMn 0000MeHH HHGOPMAIHHE  HIH
ollenky obGcratoskd. Onedka oOGCTAHOBKH HJM AHAriHo3 ee
(va pHc. 3.4 6n0K 3) — 3TO TakikKe pPA3IOBHIHOCTL peLue-
HHA, KOTOPOE M0 CBOEN CYTH ABASLTCH  LNAlOCTHYECKAM,
AruM pewienveM ynpasJasOUnil opran 3akpenaser B CROeM
co3laluy HJAH JOKYMellladeHO CROe TfpefcTasqaende o
0o6neKTe U cpeje, M3 Kotoporo od GyAeT HUCXOIHTH, [HHH-
Masi pclleHHe O NOBeAelHH.

O4eBHIHO, YTO AHATHOCTHUECKHE DelledHus (T. e. OLEH-
Ka COCTAHOBKHM) He MeHeC OTBETCTBEHHB, ueéM pelleHis
0 N0BeAeHHH, HOO COBCPLUCHHO pasyMHble ZelicTBHA, OCHO-
BANNKE Ha JOAKIBIX [TPeANOCHIKAX, BCeria UpeBaTHl KpYyN-
IIBIMH HenpHATHOCTAMIL. B caMof Jormke NpuHATHA pelle-
nafl (60K 2) N0AH  OTHOCHTEAbIIO  pejko omubaroTcs.
HacTto oCHOBHOE 310 KOPEHHTCS B OGPA3OBAlHH JOKHOIO
MPCACTABJEHHA O COCTOAHHH YIPARAAEMOTO Q0'hEKTA H Cpe-
Obl (IPOTHBHHKA)}. JTH JIOXKHBIC TPEACTABACIINS BOJUHKAIOT
He TOJBKO H3-32 BHEIUHHX [OMCX AKTHBHBEIX H IACCHBIINX
(n? u n' Ha puc. 3.4) B BUYTpeHHHX nomex 06BCKTa ynpas-
JCHHA (JHHHESA 7), HO H OT BHYTPCHHHUX TOMEX, BOSHHKAW-
LIAX B caMOM opraue yupabidenua {aunns 6), [IynkTipHas i
JAHENRG & ot Guoka I k 6J0Ky 3 yKasblBacT, uTO Ha nped-
CTaBJAcHHE 00 00LEKTE H CPCAe BALNET €AM IWT4AH OllepalHH:
ITC OTPAXKAET XOPOIIQ 13BECTHOE CBOMCTBO LEKOTUPBIX JIO- {
deil (HOAOrpeBaeMBIX UPECTHAKILIMU COODpaMeNnuMI) OT- i
MAaxlUBaThes OT HeNpHATHMX AKTOB H OGCTOATENBCTR I
B COOTBETCTBHH CO CBOeH MCHXHYECKOH YCTAHOBKOM BOCIIPH- :
HHMATL TOJALKO Ty HHPOPMALHIO, KOTOPYIO OHH XOTAT BOC- J
nprnuMartL. B cuay 31X GakTOpoB ML, NPHHAMAOLLHe
pellieHile, HHOTAA CUMTAIOT, UTO jAeda HAYT B MNOMHIOM COOT-
BEeTCTBHH ¢ TCM, KaK 3T0 ObLIO 3aMIalHpOBAaHO, u CO3AAIOT
cebe npeactapacHue 06 0OBCKTC H CPCAC HC TO, KAKOE eCTh
Ha caMOM J¢dc, a TO, KaKoe OHH XOTeIl Obl HMeTh, T. €
BBLLAIOT KeJdaeMoe 34 ACHCTRHTENbHOE.

O6patnas cpasb or Gaoka 2 K 60Ky 3 (MYHKTHpHAA J0-
HHS 6} MOMKET OTPRKATL NOACO3HATETbLIOE WM COIHATEIb-
I0e HCKaxeime npeicrasienns o6 ofbeKTe ¥ cpele Beaed-
CTBHE YXKe NPHINTOrO HEMPaBHIALHOTO pellleHus. Tak mocty-
flaet HAOT1Aa Bpay, NOCTABHBIII HeBepHBIH MHardoa u nua-
YABLMKE JSUITE e oT TOH 601e3HN, KAKOH HYKHO, KOFraa OH
NOATOHACT AHATHO3 MOJL MPHHATYI0 cxeMy JeueHusn. Obpar-
HafA CBA3k OT pellieHHA K {IPEACTABJEHHIO MOMET OKa3aThes
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oUueHb OTACHOf BCJAEJICTBHE TeHepaUHH NMOCIeAYINNX Hepep-
HLIX pCLUeHHH.

Takum ofpazoM, HepeiKo BHYTPEHHHE DTOMEXH — pe-
3VJBTAT TOTD, YTO NIPHM IPHHATHH pELIENHH He BCErda KOH-
TPOIHPYIOTCA H VUHTBLIBAIOTCH MOPAJBHO-TICHXOZOTHUECKHC
¢partopel. Takue paxTopbl, HapHMep, KaK Opelydexienne,
APUCTPACTHC, TPECTHHK, MOTYT TMPHBECTH K TOMY, 4TO Ovier
BOJANOCTBIO M UACTAYI0 HTHOPHPORATLCA (NPH NPUNATHH
pelletiil o NOBEAeUHH) COBePLUIGHHO A0CTUBEDHAA H noanasn
uindopvanua of odnexre H cpene. TouHee roBops, HIEOTAA
HPOHCXOTHT TOJIMeHa HCTHHEOH HH(popmaunH 06 olbexre
H cpele HeKOH TOJHOCTbIO HJIM HACTHUHO ileilpaBlonogod-
Hofl KapTiHOH, KoTopas NoucMy-Aubo yCTpaHpaer MPHIH-
MAMOUICTO pCUIeHHs W U3 KOTOPOH OI HCXOJAHT, TIPHIIMMan
pewenns o noseaesnn. He cuaelver AyMaTh, UTO BEVTPEH-
IHE NIOMexH Beerjla BO3HUKAIOT npegiHaMepeHHo. OHH MOryT
ObiTh [e3yabTaTOM TCHXOJCTHYECKHX CBOHCTB JIOACH, upH-
HUMaullix pereHye. Tak, HanpHMeDR, 3KCNCPEMCHTALIO
YCTAHOBJEHO, UTO JIOAHN CTPEMATCA Y3HaTbh Te (PAKTLI, KOTO-
pLle MOATBEPKAAOT UX MHEHHe, HANPOTHB (AKTHI, 1POTHBU-
pedauliiec  ux MHednaM 1 yOeXIeHHAM, CTPeMATCcA HrHO-
pUPCBATL. 2TO sIBAACTCA CAeACTBHEM TOra GoJee odIlero
0GCTOATENLETBA,  YTO PeaklUHMH uYeJoBeKa, Kak H awoboH
CHCTEMBI, OlIPeleA0TCH He TOMLKO CTHMYJaMH (BXOZaMH),
10 M eT0 COCTOANHEeM, KOTOPOe B IICHXOJOTHH HOCHT a3ba-
HHE YCTanoBky (HJM TCHXHuecKol ycTaHoBKu}. Hwmemio
#3-32 CBOEH YCTAHOBKHM 4€JOBEK BOCNPHIHMAET Ty Hldop-
MAlKK, KOTOPVIO XOYET BOCNPHIHMATB, a Ty, KOTOPYIO HE
X0OUeT, COZHATENBIC WIH NoNCo3laTelbLHo HTHOPHPYET.

[Teuxosornueckast MHEpIHS TPH OMEPAaTHBHOM YIpaBJe-
HHH MPHBOAHT K CTPCMJSHHIO <«pelllaTh Mo-0JHBEAKOBOMY»
B PA3/JHYHLIX CHTYaUMAX, NPHHHMATH CXOXHe CTpaTeruw,
¢/1el0BatTh CTaHIaPTHLIM JHHHAM ToBeleHHA. 1o NPOsBE-
NgeTcd B OTCYTCTBHE OPTFaHM3AUHOHHOW HMHHILHATHRBL H
alnoofpasiy pacnpeielends 3anad MeXIy NOMUHHEHHBIMY
nojicnereMaMi Win nojapasneJeHusMu.

TIpaxTiuxa ynpagjedHss ¥ PyKOBOACTBA BHIpaGoTasa pan
NPaBHIA, HOPM, NMPHEMOB W NMPOUENYp NPHHATHS pelleHHH,
KOTOpULIe HAMPABASHD HA yMeNbIUelHe OTPHHATENbHBIX daK-
TOPOB, BO3HHKAIOUIMX NpH UpHuATHH pelrenufi. [Ipasuaa,
HODMBI ¥ TNPOLENVPE B BAXHBIX CJAydasX CTAHOBSITCA Tpa-
BOBHIMI] KATCFOPHRAMH, 33aKpeNlNeHHHMH 3aKOUOAATeNLCT-
BOM, ¥ Apobjema NPUUATAS pemleHudt okasuiBaerca 61u3-
KOH K npof.emaM BAACTH H OTBETCTBEHHOCTH.
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(DO‘pMEUIbHOE CXOJACTBO KOHTYpRAa YIDAaBJAeHHH TeXHHUC-
CKHMH 00BeKTaMH H Kourypa ynpaBa'IefIHH oneparmHaMi
NCe3BOASACT IJ6d NpoLecca CNMEpATHBHOTO ynpaBaellud 3alH-
C4TL BLIpaxKCHHE, allaJoTH4YHOE TOMY, KOTODCE 3allHChIBA-
JOCh 19 yOpas/JIeHHd TEXHHYCCKHMH 00 LeKTAMA:

U= min [®(x*, o Hr 10 Qu 10 Uy w0 9O}=
QR (Q) 1o, 1) [fo, 1) [fo. 2] [#o. H1)

=L(-’C|fu, N nl[!u. ”); X(t)mF(xO, 1, um! . Ul!'n. t]);
M(f)ZQ(xelfD‘ £y ym, 1’ 'V[tm e t)', V(t):N (U[fu, #p
o X0 AER X)L ET(, 4] (3.4.1)

QOyaxipnonan © B (1) xapaxkrtepuayeT H3NSPAKH Ha omepa-
THBHOE VIpARJEHHe, KOTOPHE MHHHMH3HDYIOTCH BHGOPOM
onepatopa {aJropuTMa) yIpaB/eHHT Q”m £y Kauecteo omne-
PATHBHOrO VNPABJEHHd, XapakTepHsyemoe (yHKIHoHAIOM B,
3aBUMCHT OT yMeHUs BrifopoM @ ’cOaH3NTE 3aIaHHPOBAHHYIO
JHHHIO MOBENEHHA X*(, .. ¢ HaGmojaemoll y, , (B QYHK-
nnoHasne @ aToXapakTepHdyercs napofl (xflfm 1 Yo, 1.1])) H Or
VMEHHA KOMIICHCHPOBaTb (ONATL-TAKH BuLIGopoM @) BHe-
HHe BOIMYULeHNS U, .,.. IlpuusiTHe peurednit B oncpaTus-

[
HOM YNparJeHHN, CROMAMHUXCA K Nepepacnpeee-
Hulo pecypcor #(f), u ccte BMOGOP HJH, TOUHEC, VCTAHOB-
Jerie (Kouerpyuposanue) onepartopa {(aaroputma) Q. ITpu
3TOM BHIXOJl anropurvMa () —3To vhpaejaeHHe (uajn pe-

CYPCHI):

{0 =1 ()-}-Aa 0, (3.4.2)
rae uf(f) — pacxol pecypecoB B COOTBETCTBHH ¢ TLIAHOM
OnCpalHK

Tcpifo- m:(xe”m Ak uc[fm f;])’ (343)

a Au(!) — 20NOAHHETCALHBIA PAacXod pecypcoB TpH onepa-
THBHOM YINIPABJCHAWH (Ha KOMIEHCAlHIC BosMyllueruit). ITo-
CKOJIbKY 3aMPOrpaMMHPOBAHHLINL pacxon pecypcos  u4f,

' 1
H3BECTEH 3apaliee, T0 B BupamcHun (1) mowuo Owmao 6w
HATIMCATH

Au () =Q (). (3.4.4)

Onepatopsl (aaroputmul) L 1 N B (1) OpMEDPYIOT Tekyinee
npeircraBieddHe 006 o0bekTe yupasiaenus y(f) W 0 cpeie
v(f), MpH 3TOM VuHTBIBAETCA TOJBKO BJAHSHHE BHEIUHHX
aKTHBHBIX A! H MACCHBHEIX n% MOMeX.
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Bripaxenne (1) xapakTepHayeT K44eCTRO ONEPATHBHOTO
YIPaBACHHS H 1oKazaTedb P B obileM cayuae He UHCIO,
a HeKOTOPBI Bextop Y= ({1, ..., Px), & OTepalHd HAXOK-
JEeHHs MHHHMYMA HOCHT CHMBOJIHYECKHH Xapaxrep — MHHH-
MH3HPOBATL M3AEPKKH yNpaBJIeuys no psfy Noxasartesef.

Ecnu Her BosjeficTBust foMeX vy, . WIH OHO TOYHO H3-
BECTHO HA MOMEHT COCTABJCHHS TJaHA M DaBmO 0%,

H, CASJOBATENBHO, TeYeHHe onepaimud GyleT MNPOUCXOAHTE
B COOTBETCTBHH C SalpOrpaMMUPOBAHHBIM 3HAUEHHEM X%, .,

(mo pacnucaumo), To Au()=0, vyiE&Elf, ) n 3HaueHue
¢yukunonana @ OpuMeT HauMeHblliee M3 BCeX 3HaueHHH, pas-
HOe Myqaw, T. e. ’

I, np Pty 11 ity 2] =0 (3.4.5)

Takoro THIA CJAyUaH BRINOJEEHHS OIEpPELHA 1D paclii-
CANHIO TIe TAK YK PeIKH; 3T0, HallpHMep, XOPOLIO OTJazKeH-
Hoe Kolinefieplioe TPON3BOICTRO, NBHIKEHNe [TOE310B METPO-
MOAHTEHA HJH PHTMHUHLIE HENPEPLHIBHBIE TIPOH3BOICTBA
(meMeHTHAS MPOMBIUINEHHOCTE, HedTexuMus # T. 1.). OxHa-
KO KOHTPOAb TAKOLG POAa ONEpallHii BCE PABHO OCTAETCA
HeOOXOANMBEM, XOTH B HEM 3AaHATO OUeHb HeBOoMbILOE KodH-
YecTEO Mepconanta, oco6edHo IpH HaJMHUHA CPeICTR aBTOMA-
TH3ALHH.

Bolpamenne (1) HOCHT THCTO CHMBOJHUeCKHI xapakTep,
¢yuKu#onan (O u Bce omepaTopEl Ha NpPAaKTEKe B oflleM
ciayuae dedopmanbibl, OIHaKO NpM HCno/Ab3eBaHHH IBM
M BBellellnl Ha BX 0a3c ABTOMATHIHPOBAHHLIX CHCTEM YIIPAB-
Jiellust TMPOHCXOAHT [10J11as HAH 4acTHIHAA (opMannzalnd
HEKOTOPHIX OTIePATOPOB. B UepBYW ouepeib, CTAHOBATCA
tdopmMaasELIMH onepaTops L n N Kak anropHTMB o6padoT-
K1 yudopMaldH, yacTHuHO (opMannsverca onepatop Q
npu wenoabzoBannn  BM mas pacueres,  cBA3aHHBIX
C IPUHATHEM PELICHHHA.

3aMeTHM, 0JHAKO, uTo B (1) He oTpakensl BaxkHelune
CBOHCTBA PYKOBOICTBA — MPEABOCXHIIeHHe COOBITHI, npel-
BHJEHHC M NIPOTHO3, KOTOPLIMH HEH3MEHHO CONpPOBOXKAAKT-
CA B JeACTBHTCALHOCTH Bee pewennsa @, L u N (B cooTret-
CTBHM ¢ BHpaKenHen (l) mpoueccoM YnpasasilOT aBTOMAaTh
H IDBM, KOTOpble VUHTHBAKT TMPOLIVIO H HACTOALIVIO
aidopmanuio). BozMoKIOCTH dUenoBEKd 10 YNPABJACHHIO
CYLIECTBEHHO BhIlWe 6/1ar0Aaps HAJIHYHIO ¥ HETO HHTYHIHI
u npersocxuimenns. (Kak sanucaTe Kaxoe-nufo CHMBOJIU-
Yeckoe BhipaxeHne THna (1) ¢ Y4eTOM HHTYHUHMHM u npeg-
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BOCXHIHIEHHA TTOKA ocraeTcs HesAcHnM.) He pacemaTtpusadca
TaK¥Ke BePOSITHOCTHBIN Xapakrep NPOTEKAHHs olepalldd H
BOMPOGHl MPHUATHS PelUCHUIl B YCAOBHAX DUCKA H 1e0Tpe-
ACASHIIOCTH. ITO SIBJASICTCH BECBMA CVIIECTBEHHLIM 00CTOA-
TeJALCTBOM, MOCKOALKY B pAde OpraHH3aluii uMeercs cTpeM-
JICHHE HMTHODHDOBATL PHCK H  HEOUPELCJICHHOCTL IIPH
MPHHATHH PelIenti ¥ BCerja npuiapatb NocaelHlM jgeTep-
MHUMpoBanEbld xapawrtep. Ilakouen, uc paccMmartpuBadiics
niudopmMalunono-nouckossle cueteMs 1 ACY u To 1opoe
U010:KEHHE, B KOTOPOM 1iPH 3TOM OKA3DLIBAIOTCH DPYKOBOIH-
T¢I 11 Opradel ynpasiedua. Ofnako cKasanHoro jJ10CTaTod-
Ho, 1ro0bl YTBEPIKAATb, YTO NPHHATHE Pellelikil — 3TO CKO-
pee MckyceTBO, ueM nayka, HyKno ckasath, uTo 3TOMY
HCKYCCTBY M31ABNa yuaT B BORNEBIX aKaMeMHSIX H BOENHbIX
VAIUTUMINAX BO BCeX ¢rpalax. B nocgelnne rojisl HCKYCCTBY
NPHHEMATh pellelye CTajin ofyuaTh B 3KCHOMHYECKON Nnpo-
MBIILTEHRON M Hnayulo-uccaeroratessckoit cepax. Copep-
ILCHHO ©CTeCTBEHHO, UTO 3TO HCKYCCTBO COBEPIUIEHCTBYETCH,
J01ONHACTCA METONaMH HeCJe/0oBatus onepaluil, CHCTeM-
HBIM 2HAJH30M H HMHTALHOHHBIM MOLETHPOBAHHEM.

5. OQCOBEHHOCTHU MHEPAPXMUECKUK COPTAHUIAUMOHHBIX CUCTEM

Opranusangonniasg cucTeMa, Kay BCAKas Apyras CcHeTe-
Md, UJIGHHTCA HA KOMIIOHEHTH, KOTOpDEE caMp ABIAI0TCS
cHCTeMaMH H, clefoBaTelblio, 06JIa1aKT Tev Ke cBOHCTROM
wIeHeHHs 11a ellle MeHbiive Komnoneitol {cm, ra, ). Taxim
ofpa3oM, OpPranu3alHONHas CHCTeMAa MpeJCTABAsSeTeS Kak
MUICIOYPOBHEBAR NIl HepapXHueckas COBOKYNIUOCTDL NEI0r
pPATA CHCTEM PA3JIHYNON CTeMeHd 31AUHMOCTH B CMbICAE
JAOCTHAENHA Te s QNepPalHH, CGBEPLIAEVON OpraHd3aliHoH-
HOH cHcTeMoR B nedoy. CoOTBETCTBENIIO 3TOMY NPOHCXOHT
YIenellile olepanti, coBepllaemMoil OpraHH3alHOHHON CHCTe-
MOH, Ha HepapXH4ecKyld COBOKYMHOCTh OTlepaluMi MeHblie-
ro Macwrada ¥ ujgeHenHe OBIICH T1ed 0oTepPallH Ha TAKYVio
e COBOKYINIOCTh YACTHHIX Lenel u 3a1au.

B wurore posmnkaer npoGieMa VipasIenis, a 30aunT,
u npobraema pacupencfedus HHGOpPMALHH B [ICPAPXHYECKHX
OpraHn3aunonueix cucremax [24—26]. Ofwine npencras-
AcHIA 0f HepapXHuecKHX CHCTEMAX R HACTOALUEE BpeMs
CTOMKHAUCE NPT W3VYCHHM  MPDICCCOB B UEJORCUECKOM
ofuwectie (ynpanjgedue OnepalHaMH, [1POH3BOACTBEHHBIMH
KOMTAEKCAMH, CAOXKHBIMH CHCTEMAMH), TAE TAKHE CTPYKTY-
pbl ofpa3oBamick B mpoliecce cavooprauusauni. Heo6xo-
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AMMOCTh B Takofl CTPYKTYPe CHCTCMBI VIIPaBJENHs ouesHf-
ia. Tlpouece yupas/icHHsi CBI3an ¢ NepepaboTRoi uHdop-
Malld CO CKOPOCTLIO, HMELIEH ecTecTsenlible (iusnieckne
npedeanbl. Konnyecrso uHQOPMAllKH, KOTOPOE HYMKHO Nepe-
paboTaTh, ABAKETCA NPHOJH3HTENBHO KBAAPaTH4HOH YUK
une# pasMeplocTH.

[TosroMy npu Bo3pacTadHd pa3MepHOCTH 34/lauH yNpar-
JEHHHA YacTD OKazbipaercd, UTO (PH3IHUCCKH peaTHsyeMasn
cHCTCMa YIpaBJeHis He MOMKeT nepepadorars BCW HHQOP-
MaUMo, HeoGXOMUMYIo A ynpasjetds Gofplioll CHCTEMOH.
B pesyasraTe CHHKaeTes KauecTso  pafiorhl  CHCTEMDI
VUDABJIEHHA 33 CYET OCTaBLIefics B CHCTEME Heolpelcaen-
HOCTH.

Seumouls B AHB0H NpUpoJe H YeJ0BEYECKOM OOLIECTBe
HATJSAHO ACMOLCTPHPYET CTpeMIeHHe HaHAyulHM o6pasom
pacipeseants offbempl peliaeMbEX 3ajfad TaK, uto0bl yaoB-
JIETBOPATEL YCJAOBHAM (PH3UUECKOH DCAJH3YEMOCTH IOJHOTO
pelieHust ¥ MHIHMU3HPOBATh NOJHBIE 00beM nepepadarhl-
B3eMON HIpOpPMaALHH.

B ra. 1 13 ¢BoAcTBA uJEHHMOCTH CHCTEMBI BhITEKAJO
npeAcTaBienne (MoAedb) HepapxHyeckoil CHCTEMbl B BHAE
nepesa. O/lHaKo OrpaHN3alMOHHLIe CHCTeMbl N1pellCTaBagI0T-
csl rpahamu GoJee CAQKHLIMH, UeM HepeBbs.

Ha pnc. 3.5 u 3.6 nokaszaHsl OpHEHTHPOBOUHbIE OPralH3a-
[IHOHHEBIE CTPYKTYpBl NPOMBILIJEHHBIX MHHHCTEPCTB: Ha
puc. 3.5 CTPYKTypa C TJaBHEIMH [DPOU3BOLCTBEHHLIMH
yOpaBAeHHAMH, a Ha puac. 3.6 —¢ HaAyYHO-TPUU3BOACTBEH-
HelMH ofbenuuennavu, Ha puec. 3.5 k npesosuaiofl uactu
rpacda OTHOCHTCK JEBash YacTh CXeMbl (LIQJCHCTEMBI MOMe-
UCHLE NPAMOYTOALHHKAMH ¢ OJHOH  JUHHEH), XapakTepH-
3ViOWlan HPAMYl0 JHHEHHYIO MOAYHHEHIOCTh MHIIHCTePCT-
DO — AABHOE YlpaBjaedue — npeAnpHaTie — Hex. [Tomumo
3TOTO  DPYKOROJACTBY MHUUHCTEPCTBA TNO/YHHEHB  TJABIbBIE
GyrKIHOHASKbLABIE  yNpaBielud  (TMJaHoBoe, (HHAHCORDE,
TPYAa H  3apNJAaThl,  HAyUHO-TEXHHYECKOE  yNpABNEHHE
H T. .) *. To XKe IPOHCXOAHT H HA LPEANMPHATHAX (nojapa-
3yMEBACTCs, UTO HMEET MECTO B3dHMOACHCTBHE I10JCHCTEM
KAK 110 BEPTHKAMM, TAK H NO ropu3onTtanu). B apesosuanod
YACTH CTPYKTYPH JyTH MeXXKAY BepIiHHAMH rpada yxaswisa-
I0T OCHOBHBIE JIHHHH Toayduenusd. B dvaknuonaabnof
HACTH CTPYKTYPH TAaK:Ke RMEKTCH BePTHKAJkLHbE CBA3IM
(Tyrm MoKasaubl NYHKTHPOM), XaPaKTCPHU3VIOUIHE CTAPLIHI-

*} Ha cxeme puc. 3.5 (pyHKLHOHA/IBHEIE YIPARJEHHA H OTAcAH TOKA-
4AHb TIPAMOYTOMLHHKAMH C ABOAHBIMH JIHILISMA,
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CTBO MJH LOTUIHEHHOCTL N0 GYyHKUHAM (N0 chenHasbHO-
ctu). Taxkum o6paszoM, 3ad HePAPXHULCKHX CHCTEM Xapak-
TEPHA BEPTHKAJABHAS JEKOMIO3HIHA CHCTEM Ha YPOBHH H
TOpH3ONTaNLNAS HA Ka)KiaoM YPOBHE W NPeACTaBAeHUsA
0 npAMCH I PVHKLHOHAALHON MOAHHIEHNIOCTH, OTBETCTBEH-
HOCTH H NOJHOMOUYHAX.
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B c¢Basn ¢ sTuMu obGcroarenscTsaMu B [25] BBeneno
NpeACcTaBJeHHE HCepapXHUYeCKHX OpPTaAaHH3AIHOHHBIX CHCTEM
B BHIE CTPAT, CJAOEB H PAHTOE (3ILEJOHOR).

Onucanve cJI0MKHON HEPAPXHYECKOR CHCTEMEI KaK COBO-
KYIHOCTH BEPTHKAJBHO PAacloOJONKCHHBIX CHCTEM (Bep-
THKA4JbHAN ,E[EKOMUOSI/IU,HH) HAa3bIRAOT HILOTAA cmamgbuqu-
POBARHADIM ORUCAHUCN CAQKITON Hepapxaqecmﬁ CUCTEMBI.
Ha pue. 3.7 npupefenn npHMepH TAKOro OMHCAHHA AJA
MPeANpHATHA H 31epreTHYeCKOH CHCTeMbl, a Ha pHe. 3.8 —
IJsl CHCTEMB! YNDPABJEHHs BOITYIIHLIM JBHXEHHEM B CTpa-
He. Ua puc. 3.7 u 3.8 BuaHo, Kak (HIHKO-XHMUUECKHE H
MEXaINHYECKHE NPoLecChl, NPOLCCCH ABHIKEHHA H yhopaBJe-
HHE HMHA 11a HHKHHX CTpaTtax obecrneudpalorca Oprasnia-
OHCHHBIM YHPABJACHHEM Ha BelXUHX cTpartax. HD,II'I)QM no
CTPATAM COOTBETCTBYET arperHpoBaHHI0 HHGOPMAIMH, HAO-
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6OPOT, CHHIKE€HHE N0 CTpaTaM — Ae3arperupospalitio. TouHo
TAK e OPH CHHMKEHHH 10 ¢TpaTaM pacCTeT uactoTa pMeila-
T¢AbCTBA Bep){Heﬁ CTpaTbl B COCCAINION HHAHKIIO. Iloa gme-
WATeALCTEOM 11OHHMAETCA BMIAua INJAaHOBLRIX 3alaHHi H
KOHTPOAb HX HCIOOJHCHHA. TElK, nexa HPEJIHPHHTHI:'{ KOHTPRO-
JAUPYIOTCA €O CMEHHBIM HJH €XHETNeEHbIM  HUTEPBAAGM,
npeianpusarite — ¢ HeAeJILHBIM — MECHAUYHDBIM HHTEPBATOM,
INTABKH — ¢ MeCAYHLIM — KBAPTAa/bHLIM H OTpacC.b — C KBap-

Apednpurmue ! Suepeocucmenmal
. i .f____ T
a ] a
—l FHOHOMUKG [ ——l T3 T, AIC i
a_; Oopadomna g ABromaruveckoe

——l U POPMALUY

u ynapabnenue pezynupobarue

l’ Tonnauby) * L
PuIuvecKue audpg Puauveckue Jnermpo-
npoyeccsl a3 FHEPRUR| NEAYeCCsl IHEPEUA

~E ol npestpasobanuni—> ‘_P_)npe%ﬁ'pawﬁdm.fﬁ =
fewecmf IHepeuu
a )

Puc. 3.7.

TAJILILIM M TOA0OBLIM HHTepPBadaMmll (aHaJOrHYHOE Rabalona-
eTcsl B cHereMax lia puc. 3.7,6 n 3.8). CTpe’kH BHH3 yKa3bl-
BAIOT HA BMELIATEILCTBO BepXHeH cTPaThl B IMMKHIOW B CMBbi-
cile nepenadn eil PacnopsanTeIbHOH uupOopMauun (naank,
MpHKasbl H T. M.). CTpeJaK: CHU3Y BBEDX VKA3LIBAIOT HA CHI-
Hadu o6paTilon ¢RA3N — uidOpPMAlHT 06 HCMOHENH KO-
MaH7T H COCTOAHNI Hull}Kl[e}"l cTpatsl. Ctpeakn a, o — undop-
MallHs OT B3aHMO/[EHCTBYIOWINX CHCTEM OIHOTO YpPOBHS.

Taxum o6pasoM, c7Tparoi—-3T0 XAPAKTCPHCTHKH MpoO-
UECCOR W BHAOB [eATEbHOCTH Ha KamioM yposke. Ecuau
Teneph HA KaXKIOM YPORHE BLIIENHTL BCE NOJACHCTEMBEI, TO
HOJMYYHM ¢A0H TIOACHCTEM OAHOTO yponus (pHC. 3.5 H 3.6).
Ecau, HaxoHel, y4ecTh, uTC 1A KAMK/JIOM YPOBHE CBOA CJOWK-
HOCTb NPUHATHA PEIleHuN, CBOH NOJHOMOYHS, CBOS BJACTh M
OTBETCTBEHHOCTD, TO NOAYYHM, UTO KaXKAOMY YPOBHIO Opra-
HH3aLHOHAON CHCTEMbBl COOTBETCTBYERT CBONH paH2 BJIACTH Y OT-
BETCTBEHHOCTH, ¥YPOBUK, CTPATH, CJA0H OyleM HYMepoBaTh
chnay Bpepx: k=0, I, ..., m—1, a padri CBepxy BHHI: i=
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=0, 1, 2, ..., m—I| (i=m—I1--k). OtvetnM onity ocoden-
HOCTh  HEpapXHYeCKHX OpPralKzalyollbIX  CHCTEM., 3TH
CHCTCMEY  NPEJICTABAAT Co00H B CYUIHOCTH HepapxHIo
YIIPaBaAIOLIMX CHCTEM, NpPeAHa3HAYEHHLIX AJA VIpaBneius

_— i
g i)l YBA Hayuonasroeo ypoBus 1——» b
a G
7 —>| Ynpabnere Bosdywinsbir GHpy2om 5
o - " o] 1
b4 > Ynpabrenue aapoysnobon  30HOWL 4
a )
3 YnpaBnenue na a3podpome '—» 3
a G
4 —){ Ynpadrernue carmonemor ‘}>—> z
a g
L] ABmamamuqeckoe ynpalnenue na sopmy }—) 1
5 Q |Pustko-xusmuvecrie npoyeccs: obpasobarus| G 0
Bexmopa mAeu HE J0pMYy camonema
Ypobru
Panzu CrIpams!
CAoL
Pue. 3.8.

MATePHAALHBEIMH 0pOUECCAMY TIPOM3BAICTBA, BOODYVKENIOH
GopeOOH, HayulbiMH  HCCJAEAOBAHMAMH M pazpaboTkavu
T I

Kaxpgas ynpasnsollas cHcTeMa Ha k-i crpate  npel-
CTABAAET cOBOH OpPray yupaBAeHHs BO [AABe C PYKOBOAHTE-
Jqev pallra i= (m—I1—~&). Kpome pykosoantesas B opran
VIPABJIEHHA DBXOIHT OTHOCHTEABHO Majas Cpyliila PyKORO-
ASEro COCTaBa H LUEROrD PHAA WCNUAHUTENEl, oDLeduHell-
HLIX B IPYNIL 710 (PYHKUMOHAJBUBIM {IpH3IHakaM. Taxium
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ofpasowm, oprai ynpasmewws (m—1—k)-ro panra cam
ApeAcrapasier cobofi HepApPXHUECKYIO CHCTEMY CO CBOHMH
yPOBHAMM, paHraMmu, cTpataMd. Oprampl yupasJ/enHs pas-
JHUHBIX yPOBHeH npeicTasJfAl0T cofofl TapaijedbHble
OCHOBHOH JHHelHOH HepapxHH 06pa3oBaliug, He HMeloliHe
UPAMOTO BHIXGJA HA MaTepHalbHEle NPOLECCH ONMepalHy, HO
BHINMOJIIsIIOlHE BaXKHeHmIHne (DYHKUHH IJIaHHPOBAHMA, IIO]-
TOTOBKH pelllenus W cBbopa mndopvauun (puc. 3.9, a TakKe
puc. 3.5 1 3.8).

(1-17)-i pawnz
7
St

(4t pakz i-d pare

BaKHO 1103YePKHYTb, UTO KPOMEe OCHOBHBIX JHHERHbIX
cBA3CH MeXAy opralaMy yopasdeHHs PasjHuNBlX DAalros
HMEIOTCSI CBA3H TMOJYHHEUNOCTH, CTUETHOCTH H T. I MeHTy
COTPYAHHKAMH (MJM MX TPyNNaMn) anmapaTtos pasnbix
paHres, OTHOCAILNXCH K OAMHAKOBBIM (DyHKLHOHAJIBHbIM
rpynnaM {NYHKTHDHBIE JHHHH Ila pHc. 3.9, Takme Ha
prc. 3.5 u 3.6). Cpaau aTH He Bceraa yunopsjouenul. Cober-
BEHNO NS YyNOPAJACUYEHHS 3THX CBA3eH M, caAeldoBaTeabHO,
YOOPSAIoueHHA BCEro npollecca PYKOBOJCTBA BBOASITCA pai-
JIHYHEIE JTOMMEOCTHBIE KATCTODHH €O CROHMHM QTpEleeHib-
MH OpapaMH H ofA3annoctaMi. Tofl e 1eau B apMelckHX
OPraHH3ALHOHHBIX CTPYKTYpAaX CcAy:KaT 3BAHHA ¥ 3HAKH
OTAHYHSA.

Hajnyne MHOTHX OpraHoOB ynpaBaeHHS pasaHyBbIX
YPOBHEH 03dAYAET, 4TO HepapXHIeckas CHCTEMZ HMeeT H
MHOMECTBO Iesdeil pasnuuuoro ypossda. M ecau oprauusa-
HMOHHAA CHCTEMA COBEPINACT HEKYIO ONepalyid Nno JOCTH-
JEHHIO 11eJH, KOTOPas B IaHHLIH MOMEHT H €CTh Nedb pceil
OPrdaHU3aLUKH, TO 3TO eflle He o3HA4aeT, UTO UENH Beex
OpPTdHOB YyHpaBJeHns OyAyT JOCTAaTOYHO  COIJIACOBAHH
€ 3TOH 1e/bl0 OPraHH3aliHy.
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Beerna HyiKHO CHUHTATLCS ¢ HaJHUHEM JNHYHBIX (BeOM-
cTBEHHLIX) ULedeH W HITepecoB, MPHBOAAWINX K H3BECTHOH
HECOTJACOBAHHOCTY CHCTCMB IL€1CH  OPraHoB YOPaBJEHHS
pas/MUHEIX YPOBHeH opranusauud. Eile cnoxuee oOCTOMT
Aeqoc ¢ npo6jeMoll ONTHMHIAUHMM Delleldd B Hepapxuye-
CKMX CHCTEMAx H HX MareMaTHMeCKore OnucaHus. IJTH
Hpo6aeMbl B CYLIHOCTH TOJALKO HElaRilo CTalH TpejMeTOM
uecenedosanui [25—27]. KnGepiieTHka, HCCACZOBAaUIC Ofe-
PALL 1 TeopHd ONTHMAALHOTO YApPABACHHSA HMedd Jedo
TOABKO ¢ OJAUIOYPOBHEBRIMH, OLIOLENEBLIME CHCTEMAMH.
Teopra urp pacemaTpHaaeT CJAVYAH OJHOYPOBHEBHIX, HO
MHOroLeneBH X cucreM. HMepapxuueckHe cHCTeMbl OTHOCATCSA
K KaacCy MUOTOYPOBHERBIX H MHOTroLesteBnix cucreMm. He
YIAUBHTGILAO, YTO OHH ouell, caabo n3yveny u paspabo-
TaHDLI.

6. MPOBNEMBl ATPEMMPOBAHMA MHDOPMALIKK

Uem shiie  panr oprana  yhoparaclus, TeM B Gonee
0600UIEHHNIX ArPerdpPOBAKELIX NMOKA53Tendax B lCM [pHHH-
MAIOTCH peIUeHHd N0 YIRABACHHIO MOAYHHCHILIMH CHCTEMA-
MH. Arperupopaine HH(OQMAIHK H 1loKazaTeael LPHHATHA
penlenuli U ofpaTHOoe HX Je3alperMpoBaHHe ¢ Ledblo 1oBe-
ASHUA A0 NHACCTOSIUIEX YPOBHEH B OCHOBHOM lic ABJAAETCA
cdopmaibilo-MaTeMaTHueckuMy. [lpasuana arperupuBanus H
Je3arperipoBadust — 3T Pe3VvsbTAT IHTENBHOTO  OlbIT2
PYKOBOICTBA B TOH WM HHOH cdepe uesoBeueckoll jleaTent-
Hocty. OJHAKO ¢ DOABACHHEM MaTeMaTHuYeCKUX MoJlenell
BO3IHKAA NOTpebHocTs B (OpMaH3anil MeToJ0B arpert-
pORaHHA,

Ouxausoil H3 HarGogce pacnpoCTPaNeINibIX MOAEIEH B 11PO-
H3BOJCTBEHHO-3KOIOMHYECKOH cdepe  sIBICTCA  MOA&Nb
MexoTpacaencoro Gananca, I[TostoMy tepmuic Noneitky ¢op-
MaJaH3alHl MeTOJOB AarPerNpOBaHUf, HCNOMIL3YCMBIX A
npeosiodens 1pobaeMbl GoJblI0H PASMCPHOCTH, OTHOCSTCA
K arperHpoBandio Moacded MeXoTpacseBoro  HagaHca.
Heo6x0AUM0OCTE arperHPOBAHHAA MPH MOCTPOCIHH  MOJTeAH
MexoTpacnesoro HasjaHca obbACHAETCH TeM, 1TO HCIOCPCI-
CTBEHHAA CTaTHCcTHUecKkad MEdopManua o kospddunedrax
3TOH MOZENH COOTRETCTBYVET Ouenb MOAPOGHOR Kiaaccudura-
uny orpacael. Menonososande Takoll (HearperupopasHod)
MOJ€JH MCXoTpacaeporo fanaHca, Kak NOpPaBHAD, HCBO3-
MOKKO BCACICTBHE BRIUHCIHTEALIBIX TPYRHOCTEN H TpPyaHO-
CTed BOCHPHATHA KaK CaMOH MOJIEJH, TaK H Pe3ynbTaToB
pacueToB, BLINOJHAEMbIX Ha 3TCH MoReau. [lostoMmy Ha
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APAKTHKE [OIL3YVIOTCS VKPYMHEHEBIMH {aTperipopalnsivin)
BapHauTaMu H0A00HKK MoJdeded, Ko3@HLHENTH KOTOPHIX
CTPOSTCH MO OTMpeleNeHHLIM fIpanniiaM H3 Ko HilKenToR
Uexoanbix  (HearpernpoBaHumx)  Monenell. PaspaGorka
fnpasHa TocTpocHuA Ko3(dHINeHTOR arperupoBanvofl Mo-
AeTH A Nepexojia (B cayuae HeoBX0IWMOCTH) OT pelleHui,
NOAYYaeMBIX 11z arperHPOBAHHBIX  MOAEAAX, X DCIMCIHAM
B TEPMHHAX TCPEMEHHBIX HCXOANIX MoLedeH W upeicTdr-
Jager cofoll npeaMeT TCOPHH ATPETHPOBAHHA.

[lycThb HCXOAHAS MHOTOMEDHas MOAenb JoCTPoeHa
B BUJLE CHCTEMBI VpaBlIelui

gi=fil{xi, Xo, e, Xn), i=1, 2,..., 8, (3.6.1)

CBA3BIBAWIINX BXOAB MOAend x= (X4, X2, ..., Xn) C €€ BHI-
xogamMn = (g1, Y2, ..., Ya). ToTZa arpernpoBanue 3Toil
MeJenlr CBOINWTCH K BBENEHWH) LeKoTOpoH 3aMeHbLl Nepe-
MEHHDIX

Pe="%r (X, Xas ..., Xn),
(3.6.2)

re==%r (Y1, Yz, ..o tin)y =1, 2, ..,m; m<n,

sanzioulell CBA3L DEPCMEHHLIX X, ¥ HCXOZHOH MoJesaH
C arperupoBANNBIMH  lepeMeHHLMH p= (P1, ..., Pm), =
=(r1,.., 'm) U CHCTEMBl YpABHEHHUI

rk=qh(p1, R pm), k=1, 2, ..., m, (363)

CBA3LIBAKIUHX BXOABI B a-FpETH]’)DBaHHOﬁ MOJeaH C ee BLI-
X0JlaMu 7.

YciaoBHe, ofecneuHpaioliee  2ACKBATHOE arperupoBa-
HUE, HMEeeT BHA

CPk(f‘ (x)’ “rey f"’* (x)):qx(':)l (/\'.'), ey '.')m(x))i k = 1! 27 ey 11,
Ans Jwoboro x & X (3.6.4)

{r1e X — MU0)KeCTBO BXOAOB HCXOAHOH MOMENH) H HAsbl-
BASICA VCJOBHEM COBMeCTHOCTH CHCTEMBl arperipoBapust
(2), (3) nna mexoznodit Momean (1}, a yIOBJICTBOPAWINAH
3TOMY YCJOBHIO CHCTEMA ACPErHPOBANHA HAZBIBAETCA (O-
8MECTHOI CUCTeMOL ATPETHPOBAHHKS.

B [30] uccremosaun o6ige yCMOBHSA, HAKIALLIBAEMELE
Ha  QyRKmmn J=(fi, ...y fa)y D= (b1, oo Bm) M G=
=(Q1, ..., Pm), OPH KOTOPHIX cymiecTByeT dyHKUUA §=
= (41, ..., gm) ArpPerHpoOBAHHON MOAE/H, YROBAETBOPAIOLIAS
YCAOBHIC COBMEeCTHOCTH (4).
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Uepes [.x],; o603HauuM §f-5KBHBAJIEHTHO® MHOMKECTBO [IA

X (1. e. MHOXecTBO Beex & X, Takux, uro ¢(f(x))=
==¢(f (x))}. Auanormmo wuepes [x], o6osnauaMm  ¢-5KBHBA-

nenthoe MuomecTBo Aad x. Ecmmn [x], C[x],, A Beex xe
€ X, to ToBOpAT, UTO MYHKUHS ¢ (X} TOHpE, YeM (YHKUHS
¢ (] (x)). Jlerko BHEeTH, UTO COBMECTIAN CHCTEMa arpermpo-
BaHUSl CYUlECTBYET TOMAA H TOJBKO TOrjAa, Korja ¢ (x)
TOHbILE, yeM @ (f (x)).

Ias cayuast, koraa GYHKUHER [, {, ¢ 7 g JHIeHH,
2 3a)MXCAPOBAHHBIMH 3apaHee SBJAIOTCA TOJNLKO [ H odlna
u3 dyHkuuil arperupopanns ¢ unax ¢, 3 [31] nain cnocoB
MocTpoeHus BTOpoll GyHKIHE arperupoBauua H QYHKIHH g
COBMECTHOH cHcTeMnl arperupopannst (2), (3) aas ncxold-
nHoit mogenn (1). [lokazano, uto B COBMECTHBIX JHHEHHBIX
CHACTEMAX 4ATPerHpuBallid BO3IMOXKHO Ie3arpernposaHue pe-
wenns, MOJVYeHHOTo Ha arperupoBanHoil  mogean  (3),
B TO4Hoe pelileHHe HexonHoft momean (1), CpaBHenus
oOReMOR apHDMCTHUECKHX ORepaluf, HeoOXOAHMBIX A%
MOJYUEHHS DeIIeHHS H& HCXOIHOH M arperHpoBaHHON Moje-
JAX € VUeTOM TOCTPOEHHS COBMECTHOH CHCTEMBI arperupo-
BaHWs W Je3alPerHpPOBAHHA  Pe3yiLTaTOB, [OKA3HIBAST
eKoTOpoe NPeuMYILecTRO HCNOAb30BAHHA aTperHposaHHON
MOJICJTH.

HepocTaTkn COBMECTHOTO ArperHpOBAHHS 3aKWMAIOTCH
B TOM, UTO BO-NEPBHIX, 06beM apudMeTHYCCKHX ONMepalnii
HOCTPOeIMst CHCTeMBl arperHpoBaHHA W MATPHL, BXOLSANIAX
B QopMyay Ae3arperHpoBaius Mo NOPAAKY BCAHUHHLI TIPH-
OanKaercs K 00LeMY apudMeTHUeCKHX OMepalufi noJyuye-
1M PelleHHA Ha HCXOTHOH Mojenn. Bo-BTOPBIX, NOCKOJBKY
Bropasl (PyHKUHA aTPCTHPOBAHHS BLIGHpAETCS TakK, 4yToOH
00eCTeYHTh BO3MOMKIIOCTE NOCTPOCHAS COBMECTHON CHCTEMB
4rpernpoBanus, Onpefe/sieMbe C ee 1I0MOULLK ArperHpo-
Balllibie I€peMEeHHBle MOTYT HMETb O4UeHb CA0XKINYW (H3u-
YECKVIO MHTePIPCTAUMID, YTO PE3KO CHHMALT BOIMOMKHOCTL
HEMOCPEACTBCHHOTO HCIOL3DBAHHUA aTPETHPOBANHON  MO-
Jlesq.

O7xa3 or TOUHOIO VAOBJAETBOPCHUS YCJAOBHS COBMECTHO-
CTH MPH TOCTPGEIMK CHCTeMBI ATPErHPOBAHES TOpPOMKIAET
OTPOMHOE YMCJO Pa3JHYNBEIX KPHTEPHEB H CIOCOBOB arperd-
poraxud. J[laguM KpaTKyiO XapaKTEPHCTHKY OCHOBHEIX
KJaCCOB METONOB HeCOEMECTHOTO arPerdpoBaHI,

K“ NEPBOMY KJACCY OTHOCATCH METOAbl arpernpoBaiis
JHHEHHBIX MOJeseH, ocHOBaHHBIE HA AHAJH3E MATDPHLUE
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xo3thhulHenTOB MCXOANOH  Moaend. AHanuz MaTpPHLD
MCXOAHOH MoJelH TI0Ka3biBaeT: a) cyllecTBoBanue OJOKOR
¢ GOJBLUINM KOJHYECTBOM CBA3eH BHYTPH GJMOKOB H OTHOCH-
TeJdbHO HeSoabmmuv Mexay Onokamu; 0) Hajayupe CHIAbL-
HBIX KODPCASUHOHHLIX 3aBHCHMOCTeR Mem1y CTPOKaMH HJIH
croabraMin; B) BO3MOKIOCTb AHATOHAJIH3AUMH MATPHLUBL;
r) Goabiyd WIOPMAINIIOHHYIO H3BBITOMHOCTL B MaTpHILe
rkozbduinentor. HMenonbsopande Kamiacro u3 aTux Qaxro-
pOB TO3BOJSIET NMOCTPOUTL CBOM METOX PA30HCHHA MHOMKECT-
Ba MCXOMHLIX TEPEMCHHLIX HA TPYIIB, B COOTBRTCTRIE
Kaxaoh #3 KoTopeix OydeT MOCTaRAeHA GAHd arpernpoBad-
Hasf nepeMeHHas H jAajgee NCCTPONTh MOJAEAb B TEPMHHEX
STHX arperupoBannblx lepeMeHHbix. [Ipnuem cnocod noct-
POEHHA arperdpPOBAHION MOIEIH, KaK NPaBHMO, cpasy cile-
AVer H3 cnocoba pa3dnelinad NOepeMeHHLIX HCXOAHOH Mo-
Aesn.

Bropoi xaacc npeactaBJamT cofoil MeTOAB Tak Ha3Dl-
BaMoro Aeckpunrusuorp arperupopannst. [lpn  zeckpuo-
THBHOM arperupoBaHWH MOUyT OBITL 3apaHce 3aUKCIpOBa-
Hbl KaX MCXONHAA MOjedb f, TaK U 00e QVHKIIH arperupo-
BAHUA { ¥ (. ATPErupoBatHas MOJCAb § A0MKHA (IPU ITOM
VAOBJASTROPATL YCa0sHK (4), HO He Ans Beex x=X, a Todb-
KD 115 lnekoToporo Gazosoro Bextopa x% OO003114UnM ucpes
P+ dyrxumo, o6patayio K Y. ITa PYVHKIHA HEOANO3HAMIA,
TaK Kak pasMCPHOCTb BeKTOPA p Melblle Da3MEePHOCTH
BeKTOpa X. Builenum u3 g+ onHosmaqnyio $yukuHiO0, KOTO-
pad B COOTBeTCTBHe BekTopy pP=1(x%) crasur Bexrtop x°
¥ o6o3naunmM ce depes pot, Torna GyHRUHA ¢ NpH AecKpun-
THBHOM ATPErHDOBAHHH MMEET BHI

g(0)=¢ (1 (& (7).

Jlerko MpoBCPHTH, UTO ¢ VAOBACTBOPAET YCJH0BHIO (4)
npu x=xP HeficTtBuTeALHO

@ (F (4 @ oM =2 (F (3 (P == (] (x2).
Bonace Toro, ecan uepez A ofiosHaunTs (QVHKIHIO BHAa
Afxy =4, # ()

OCYUIeCTBASIOWYIO oToGpaxicHHe MHOXKecTBAa X  BX0j0B
HCXOOHON MOfeJH Ha HeKoTopoe MHoxecTBo L¥) » TO yCJIOBHe

(4) 6yreT BHMOJHATECH TAaKMKe A BeeX X & L, N X.

* B adiefinom cayuae A 3ANACT OMEpaTOP TPOSKTHPOBANHA DCETO
npoctpanctaa X #a m-Mephoe moAnpoctpatctso Ly.
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J118 10KazaTteaLeTBa 3TOTO  VTREPHIGHHS I0CTATOYHO
noxaszath, uto A{A(x)) =A(x). [Nocacanee "enocpeacTren-
HO CAEAYCT M3 TOr0, 4To 40 ecTb YUK, BRACACHHAA H3
P+, a caefosatedrHo,  (Y:°{p))=p Aas mwboro p, npH-
naiaexaniero ofnacta  auavenuit  dyukuuu . Ycaosue
BHIa

¢ (AN ==q A

HA3LIBASTCSL YOA0BLEeM COSMECIMHOCI HA MHONCecmse (nof-
NpocTPaveTBe) L,, Tak Kak OHO COOTBETCTBYET BBIMOJHCHHIO
O0LITHOTO YCJIOBHST COBMECTHOCTH TOJBKO Ha L,, a He Ha BCeM
MIfoIKeCTBe (mpocTpaHcTBe) X.

[Mpusep NoOCTPoenHs B ARIleRHOM CJyuae CHCTEMBL arpe-
THpoBanus, coBMecTHOd wa rnoanpoctpanctse L,, MOXHO
Haimi B [32].

TpeTui KJace MCTOLAOB HECOBMeECTNOr(o arperHpoBaling
npeacTaBasgeT cofod OUTHMH3AUHONNBIH NOAX0A K pelelio
sagaqn arperHporaiis. QuTuMn3aialiibil ToAXeA COCTOHT
B LOCTPOEHHH TAKOH (VHKIHH § aTperidposatiod MoICqH,
KOTOPAf A0CTagnger MHUIKEMYM HEeKOTOPGH QYHKUUYU NOTepL,
OVHKUHA NMOTepL BLIOHpaeTcd B IOCTATOUHOH Mepe TipOH3-
BOJbIO, 110, KAK NpaBHao, npeilcTasldsneT coboil Bo3pacralo-
Y10 PyIKUHIO OINHOKHE, BO3HHKAIOILCH 11PY HCNONL3OBAHUH
arpernpopanuoil Moanenn. OTRocsaNInecHE K ONTHMH3AUHOIL-
HOMY IIOAXOIY METOAB MOXKIO PAa3le]nTb 11a JBe Tpynnb:
METOIbi, OCHOBAIHLIE HR2 MHHHEMHzawi GyHKUINN OT omnd-
KH arpernposanus  (Maxponedxod); MeToibl, OCHOBAHHBIE
H3 MITDOMH3AUHE PYHKUIN OT OUIUOKI YIPOULeHNH -[AtKpo-
100x043) .

Oumulka arperuposanus QUPCAENAETCH  KAK PasiHocTb
MEXJY TpaBoll H JeBOH YacTAMH VCJAOBHY COBMCCTHMOCTH
(4), a naqa roro ytoBul AaTLb CHpencACHHE OIAGKH Ypolle-
uHA, Heo0XOIAMO BBECTIl MOHATHE YNPOIUEHHON MOJIedH.
O6o3uauum uepes ¢ (PYHKUHIO 1€3aTpCrIPOBAHHA BHIXOAA
r, TOrja YHpowelnnas MO/ACADL HMCCT BHT

=9 (g (& {x))).

Hcnoab3osarue  ympouenHoli MolIcau  uenecoo6pasziio
B TeX C€AyYasx, Korjga ucxonHas Moleab (1) CaHIIXOM
CI0XHA K3K ¢ BHIYHCIHTENBHDA TOUKH 3PEHHS, TAK H ¢ TOU-
KH 3PEeHHST BOCOPHATHA, B TO BPeMA KaK HeRoTopasa omHOKa
B pelleHun BRoane nonmycruma, Omubka ynpouienus ecTb
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PA3HOCTb Mew 1Y BLINOZAMH YNPOUWENNoA N NCXOTHOH MO-
Jlenef,

[lpu nocTpocHuy @yIKIMK ¢ arpernpiBadHoil MOILeln,
ONTHMAaJbLHON MO KPUTEPHI0 MHHHMYMA (VHKIEHH JIOTEPh,
BXOJ X CHIITACTCST Cayuailofl Beanunuoll ¢ 3ataluniMil He-
CKOJIBKHMH NCPBLIMH MOMCHTAMH IL1H 3aKOHOM pacnpetede-
bis. Takinal ofpa3oM, Npi MAKPOHDANOTE MBHIMU3NDPYCTCA

(pyuxuna
== 5 Ulgd(x,, ..., x) —

— e (flxy, oo, xeMVEF (x, .., X2),
a npH Mukponogxose — GQYHKLHA

= { o (26 @@ ) —

)f(xl, ,x”)) dF (x, ... .xn),

rie wepes I7(x) oboanaucna QynKUli pacapeaencHus Bek-
TOpiloH cAyualBolt Beauuuinl X, @ uepes U n Z— pyukunn
noTeph OT OUINOOK arperuiposan sl

[Moapodinoe 1ecieronalie onTHMIIALHOULOTO MIKPONOL-
X0Nna K arperupoBanile  Jliefdnblx MOjedcH colepsuTes
8 [33], a anasnoruyias noOCTaHORKa 33144l MAKPONO1X014
nana B [34]. B kauecrre dyukuun noteps B 3TX padorax
KCIIOAL3YCTCS KBajpaTtiyHasn Gopsa OTHOCHTENBHO BEKTOpA
CILHOKH.

7. NPUMEP MOAENM UEPAPXMHECKMX CUCTEM
YMPABNEHMUSA (MCY) )

Anamusupya cywecteyiowne MCY MoxHO clenaTb He-
KOTOpbie KauecTBelHble BbIBOABLI OTICGCHTEABID NPHHIHIDE
UX (PYHKLHOUNHPOBAHUA:

~— MOJENH na BEpXNuX yPOBHAX ONpeledsiioTces Gogee
abofueniMi (ATPeripoOBAUHBIME) TePeMCHHLIMY W JaloT
MPeIcTaBgeHHe O CHCTEME B LU2JiNM;

— CYIIECTBYIOT HHTCPB&MEl BPEMEHH, Ha KOTOPBIX TNOI-
cHcTeMaM HIKHWX YPOBHCH mpeiaocTabiena cBofojla B Bhl-
fOpe HMH OOBCCHII,

*} Matepuasn sacrosmerg naparpada ocHoBHEBaeTca Ha palote [35]
(em. Take (36]).
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— WHTEPBaNDl, 11da KOTOPLIX PACCMATPHBACICS 1IOBEICHHE
MOICHCTEM, Ha BEPXHHX yposusnx 0ojgce AMHTENbHBL, 4eM Ha
HHMHHX.

TIpn maremarnueckom pacemarpennn HCY (pue. 3.10)
OGyacw [peimoaaraTh, 4To YnpaniseMnli o0BeKT IIPCACTAR-
AneT cobol MHHeNHYI0 AuHaMHYECKYIO CACTEMY, a YOpaBdd-
oWas CHCTeMa — Hepapxuio CHCTeM YNPaBleHHR H COO0T-

Puc. 3.10.

BETCTBYIOLUYIO ¢l 1ICPAPXHIO MO/ICACH YNPaBaAseMoro 00DLek-
ra, TlpHuem a9 Kam10il cucTeMbl ynparaenust [-ro yposis
(BCpXilero) COBOKYIIIOSTL NOAMHHENHLIX € CHCTEeM Yupas-
nenust (I4+1)-ro (nuKnero) ypoBHA 11 yupasIseMblXx HMH
NOACHCTCM ABAAETCS DOLUKTOM YIpanJelusl.

[Ipeanoyo:kuM, 4TO MU/EAb YIPABJASeMOll CHCTEMBl OMH-
CpiBaeTCs caelymouleil clucreMod ypasHeRHH B JHCKPCTIOM
BpeMeHH:

S: x({+D=Ax("4+Bu(t+1), x(0) 3amano,
t=0,1,2,..,T—1, (3.7.1)

rie x(i) — n-mepunlifi BexTOp cocrosHns, (i) — r-mepnwii
BEKTOp YNpaBiAeHHus B MoMeHdT spemcun f, a A u B — Mat-
PHUbL KO3 hHLIIEUTOB PA3MEpoB 7 X1 I X COOTBETCTBEH -
o, D10 ypasuenuc Asagercst avaanorom cucrembl {(1.2.27)
B JIUCKPETHOM BpeMel.

Ha pxompplec BeXHwIl HAKAANLIBAKTCA OrpallHdenns
u(f)=U,; e ganbneiiniey HyeM moaararth, UTO 9TH OrpaHu-
UeHUs JIUHeHUB M ITMET BHT

U: Puy==p{t, (=1, 2,..,T, (3.7.2)

the Pu p(f) — 3amandbic MaTpHua H BEKTOP.
ge 13}



Lleab ynpasienus — nepeBecTH YIPaBAAEMYIO CHCTEMY
3a Bpemsa 7 M3 HauadwpHOro coctofHua x(0) B cocTosHHE,
NpHHaTAekallee IeTeBOMY MHOMKECTBY L, OpHUEM Tak, UTo-
Obl HekoTophlil tyaxunosas @ NpHHAMAT 3KCTPEMANLHOC
(Hanpuvep, MUHHMAJABHOE) 3HAYEHHE.

KonxpetusupyeM L B BHIE NOAMHOMECTBA NPOCTPAHCT-
Ba COCTORHHH, 3a1aBaeMOr0 CHCTEMOH JHMHEHHBIX ypaBHe-

HHH
L:Cx(l)=h, (3.7.3)

rie h—sananuwsii Bextop pasveprnocry m{m<n), a C—
MaTpuua pasMepa mxXn, Npejcrasuvas B BHIe IpoH3BedS-
Hu C=C' nexoropoil Muaronaibion MaTpauel £ 1 arpe-
ripytomeil  MaTplubl

... 10 ... 0 ...00...0
Co=o0,... 01t ... t ...0...0]|
00,. .- 000 ... 0 ...11 ...1

3azaxue 1UCTeBOTO MHOXKECTEA B BuAe (3) MOXKHO HilTe)p-
NPeTHPOBATh TAKKE KaK HeoOX01HMMOCTL AOCTHHEHHA VII-
paBasieMol ClCTeMOH 1IeKOTOPBIX HITErpadbHHX, ArPEerHpo-
BANNBIX TIOKAzaTexael x vomeHTy Bpemeus T. Tlpuuem mar-
paua (0 3afaeT pazduende BEKTOPA COCTOSTITHY 11a NOJIBEK-
TOPH, KAXAOMY 113 KOTOpPBIX CTABHTCS B COOTBETCTBIE O/LHH
arperdpopatiuil  loXa’artenb, a £ - Beca, ¢ KOTOpLIM
OOBEMUATCA MEPCMCHHBIE COCTORKNS AR 00pa3oBanus
ArpeTipoBalibIX MOKa3aTeAcH,

[ KauecTBe KPUTCPHS ONTUMAJLIOCTIL BRIOEPEM MUHLMH-
3auMic JHlieHioro (yukLnoliana, ONICHLIBAKLIErC Pacxol
pecypcoB Ha ylpap/enHe

T
D = ¥ () u(f) —min, 3.7.4)
t=1
rie v(f) — n-MepHas BEKTOP-CTPOKA BeCOBLIX Ko3dduuuen-
TOB, CONOCTABIAIOUINX BIAHVHBEIE IICHHOCTH Pa3/iYHBIX pe-
CYPCOB; HanpHMep, B KayecTse y(f) MOryT ObTb B3ISATHL Le-
HLl, TOTa KpuTepudeM OGyreT MHHUMYM CTOHMOCTH Pacxofos
114 YLpPABJICHHE,

Hrak, nexonnas zajiada yupapielHs onpeileneHa cooT-
nomenusivy (1) — (4). B naavueitiweM OyiAeT npepioga-
TaTbCH, 4TO HCXO0AHad CcClUCTeMa S ylnpasnafaeMa, a cjiaenopa-
TENLIIO, €CHM 11 YWHTRIBATbH OTpPalHUCHHH HA ynpasaenud,
LeneBoe MHOMecTBo [, 3alaBaemoe COOTHOWeHuAMn (3),
JOCTHXHMO,
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Has paceMoTpesnss NPHHUHMNA [OCTPOellMs Hepapxnue-
CKOH CHCTeMBl YIIpaBjenus, CTPYKTYpa KoTopoil H3obpaxe-
Ha Ha puc. 3.10, 10CTATOYHO H3YYHTh NPHHUKI MOCTpOE-
uia aByxypoeresoi UCY (puc. 3.11), aBasiowefics Kaxk Ol
mMoayaeM B obmen MCY,

B ocHose paccmatpuBaeMoro Merola nactpoenns UCY
Jiexar Apa NPHHUHMIOA:

1) MPHHUMIN DPOCTPAHCTBCHHO-BPEMEHHOTO arperHpoBa-
HITA HCXOMNOH 3alavil ynpapaeHins 0onpimofi paavepunocTi
B 33714y MeHpluell pasmep-
HOCTH /179 BEPXHEro YPOBHT;

2) NpHHUMOD TpOCTpaH-
CTBEHHO-BpeMeHHOI AekoM-
NO3ULHN HCXOHOH 34134
yIpasJIeHnsa Ha Moj3ajiaull
MCHLIWEH paiMmeprOCTH (pe-
IWCHHA KOTOPBIX OCYLLeCT-
BARIOTCS HedapucnMo), om-  Pue 301,
peneasoulii cnocod nesa-

TPerHpoBanid ONTIMAJLHLIX 3a/1alluH OT BePXHETO YPOBHA.

CyUHOCTE NPOCTPAHCTBENIArO ArperipoBaniia i 1CKOM-
O3HLUNI TOHATHA — 3TO YMeHbIUEHHe pa3MePHOCTH W paid-
fienne nia NOJACHCTEMDLI 10 paadepliocTH. CyTL 3peMeHnoro
ATPELIIPOBAINNSA COCTOMT B NEPCXojie K HPYTHM HuTepranav
JUNCKPETHOCTH TIO BPEMEHIl, a BPCMEHHOH AeKOMIIO3NuHI —
B PACCMOTDEHHH 3a1auUd YVIIPABACHIS B Paslible MPOMEKYT-
KH BpPCMelN KaK COROKYIIHOCTH PAasaHYHBLIX 11073a7a4.

BoauoxHOCTE NCNOAL30BAHNS BPEMEHNOEro arpermnpoba-
UHA W EKOMIO3IUNH [Pl NOCTPOEHHH HepapXu49ecKoH cH-
CTEMEl YIPAaBJICHHUA OCHOBLIBAETCH HA TOM, 4TO C NOBBIMICHHEM
YPOBHSI HepapxHi YBeJUUHBAETCH  BPeMeHHOR ({HTepBald
MEKIY MOMCHTAMH BMEWATEALCTEA B JIeATEALHOCTH NMOICH-
CTéM HHXKHero ypoBHa, [log BMeWaTeaLCTBOM 31eCL NONH-
MaeTcd BblAaya IMAHOBHIX 3aJaHHH, KOHTPOJIL IiX HCHOJHE-
st 1 1. n. Tak, Hanpumep, pafouunii caeinT 3a paGoroi
CTAHKA 1l BBi/1AET YMPaBJIAIOUIHE BOIACHCTBHA € HHTEpRA-
JOM B HECKOJLKO MIIHYT; MacTep OCYILECTBASET NOYacoBOH
KOUTPOIL J2ATCABHOCTH YYACTKA; HAuanbHIX Lexa Bopliaetr
SATAHHA W OCYILECTBAAET KOUTPOAL 32 X BHIMOJHEHHEM
@XETHEBIO; 3aBOA KOHTPOAUPYETCS NPUOMH3HTENBHO C Iie-
AEJbHLIM HHTEPBANOM; TIIaBK — ¢ MECAUHBIM HJH KBapTafb-
HBIM; OTPACb-— ¢ KBAPTAJbHBIM WAH TONoBbiM. Ilpn atoM
B TPOMEMYTKax MeM1y MOMEHTaMH BMeUaTtesbcTsa 101-
CUCTEMA HUKHETD ypoBHA QYHKLHOHUPY2T agroHoMHo. Kpo-
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Me Toro, B JdaHHoy Merojle cuntesa MCY npeanoaaraercs,
YTO Kax1Tasa TOJICHCTeMa HHMKHErQ YPOBHA BUYTPH 3TOTO
NPpOMCHKYTKA Cb_\"'HKLLI‘IOHHp}’eT 11e3aBHCHMO OT ApPYIUX N01T-
CHCTEM 3TOTO ZKe YDOBHSA. HOCKO.,"Ibe OCHOBHO ﬂp]iQHHOﬁ
3aBUCHMOCTH MEKAY MIOACHCTEMAaMH OJHOrQ VpoBItst TR~
IOTCA B3auMHbple ITOCTABKH, NpcanodgaraeTrcsd, UTe YPOBEHb

’ 7 2 aes 7 vas 0-1 ]
& oo k ... ZK &-k e (O-1)-k BOF
Puc. 3.12.

CTPAXOBBIX 3aM4COB J0CTATOYEH, UTOOHE OOECTIRYHTL (VK-
IHOIHPOBAHHE KaxK10fl MNOICHCTEMBl BHYTPU €€ HITePRa’a
ABTOHOMHOCTH.

OGo3HaUMM TCPEMCHHYIO BPCMEHH AJs BEPXHEro VpOBHs
yepes B u TPeTIOTOKUM, UTO HHTEpBRaA HCKpPETHOCTH O
B £ paz Ooablue HiTepBasa IHcKpetHoctd ¢ (piuc. 3.12).

3anauy ynpasineunns Bepxliero ypobHa Gy1eM CTPOHThL
MYTeM T0CAE0BATEABNOrD ATPETHPOBANIS CHAUAIA TI0 Bpe-
MEIH, 4 1II0TOM 110 PA3MEPIOCTH:

S, U, L, & — {8, U, L, © — {8, U, L1, &)

TPy 3TOM KamIas H3 3alad OyACT MMETh BN, COREpPIUENIO
anajJoryunuil (1) — (4), T. e. NocaAc BpeMeHHOro arperi-
pOBAHIA MOAYUHM 347144y

S: X041 =Ax0+Ba v+, (3.7.5)
0=0,1,2,...,8—1, £(0)=x(0) aanaHo,

U: Pu@y<p®), 6=1,2..,8, (3.7.6)
L:Cx®y="n, 3.7.7)

]
©: &= 7(f)u®)—win. (3.7.8)

fi=1

ﬂﬁlﬂ HAXOMRISHHN pPelleHHs 3TOH 3a7a1uy BOCNOJdb3YEMLH
YCJAOBNAMIT, allafJJOTHIHLIME YCI0BIN0 COBMECTHMOCTH CHCTEM
arpernpoBaHnd, Koropoe GbLIo BBeaedo pavee B § 6 ra. 3.
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Tax, ycaoBrieM 3IKRHBajenTHOCTI ypasuenufn (1) n (5) Oy-
JieM CUHTATH ¢Jaelylollee: 113
a{(8—1k+1)

X (0)=x(0) u u(l)=

CJCAyeT, UTO X (M =2x(0k) ana Bcex =1, 2,...,6.
Cpasrupast (GOPMYJsl NCPLXoja B COCTOHHHE X (By=x(fk}
A ypasuenni (1) u (O):

k
< (0h) == A%x () + za; A1 By (e — {4 1),
=]

: -
X =A X0+ AT Bu® — v 1),
v=1

nmoayyacm
At BB A 7B, ..., A, 6=1, 2, ...

wit A=4%, B=M, rae M=|A*8,..,AB, B|—ma-
TPUUA VIIPABIIEMOCTH HCXOAHOH CHCTEMBI.

M3 puza 7(0) caeayer, 4TC 3IKBUBAJLHTIOE yC/AOBHE NO-
Ayuaercs, eciau

bk
P=|lpp .. pll, a BO)= X P,

{=(—1) A+l

k poz
Hz ycaosni sxsupanenrioery ypasHeuwdt (1) » (3) cne-
nyer £(0)=x(6%), nostoMy ypasHeie, 3a/aloLee Ueaesoe
MuoKectBo L, cosnalaer ¢ ypabuennem {3), T. e

~

C=C, h=nh.

Ha Brnaa @(0) cnexyer Ttakike, UTO I/ PABEHCTBA
Gyusurolansos 1enHXOTEMO H 10¢TATOUHO 4TOGKL

T(E—1k+1)

100)=

17 {(8%)

[lepefizem Teneps k mnocrpoenuio samauu {S1y, Uy, LY,
@4} Ilycr, arpervposalie nepevMeHHBIX 33438TCS CIeAy-
IclKHM oBpasow:

Z(O)==CX ), V (b) = Du (6,
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rie Z(0) u V(B) — pexTopel cOCTOMUMA 1 yTIpaBaeHis
B ATPerHPOBAHHOM MO/&TIl BepXIEro YPOBHs C pa3MepHo-
etaMn m on sk (m<na, sh<rk), a D—ekortopas MaTpHUA
pasmepa skXrk, usmewwas panr sk u oGaandawoulas TeM
CBONCTRBOM, YTO NOCJe HEKOTOPOH TEepPCCTAaHOBKI CTOAOLOB
OHA [IPHBCIHMA K BUY

T 2 R I
D— 0 Do .. 0D ‘
0 0o ... I ’

T. €. CYLIECTBYET pa3fHeHHe MHOMKECTBA KOMDOOHWEHT IICX07-
1I0ro BEKTOpa YNPaBleHila Ha [ Henepecekawurdxci MoT-
MHOMKECTB, K4XI0MY H3 KOTOPHIX CTARUTCA B COOTBETCTBHE
07HA HAll HeCKGJALKO KOMIOleNT arperHpoOBANHOCO BEKTopa
viaparienns V(8).

Bumnnmem cooTHOWICHAS ArpernpoBalofl 3aa1aun:

Sh: ZG4+)=GZ®»+HV(H-F1), §=0,1,..,0—1

(3.7.9)
U QV)<gl), 06=1, 2,...,0, (3.7.10)
Lyw: Z(By=nh, (3.7.11)
e
DOy =N 5 (N V () — min, (3.7.12)

=1
Z({0)=Cx(0) sanano.

Cootvomenue (11) mpumoGperaer Takoil NpocTO BHMT, 11O-
TOMY YTQ B KauecTBC MATDIM, 337130LIEA arperirpoBaHie
BEKTOPa COCTOSAHNH, BLIOpana vmarpuna C.

YenosdeM sKBHBAJelTHocT vpapnenuin {0} 1 (9 Oy-
AeM cuHTtath ycaosie: uz Z(0)=Ci(0) un V(8)=Di(0)
caeayer, uto Z(0) =C¥(0) aaqa 0=1, 2, ... 6.

HMa paccvotrpenns  (popMyael  Depexola B COCTOfHIC
Z{0) naaa yparnenna (9)

. o
ZO)=GCZO)+3 T HY (1 — ¥4 1)
4=1
H COOTBeTCTBYIONMER GVHKUMM Tas ypaBHeHH (D) MOXKHO
BBIBECTH YCJAOBHSI COBMECTHMOCTH arperdpoBaHHs ICPBOCO
YpOBUST

CA=GC, (3.7.13)

CA*B=G'HD, 6=0,1,..,6—1. (3.7.14)
136



Ws yeaosust (13) caenyer, uro CA' =G*C, tak xax
CA=ccA ' =..=¢"C. Jerko nokasarb, 4to ecan
A — 1neocobennan matpuua, To 1 yjAomJerropstonias (13)

Marpliia  rtakme Heocofennas, no3Tomy yeiosue (14)
IKBMBAJNEHTHO CleyIONeMy

CB=HD.

IIpu nepexone x xospduuneHTam INCX0TNO0N 321440 MO~
JydaeM YCIOBHA COBMECTIMOCTH B BHIE

CcAr=GC, (3.7.15)
CM=HD. (3.7.16)

K coxanenwio, yciosus (15) u (16), paccmarpinaembe
KaK MaTp{uHBle VpaBueHng oTHocHTenbllo matpuu G n H,
KaK TPABUIO, OKA3LIBAIOTCH Hepa3pemlHMLIMH *), mnosTOMYy
MOCTPQIITL COBMEGCTHYIO CHCTEMY arperuposaius JJas Moje-
A¥ BEPXHETC YPOBHA Ha NPAKTHKE HEBO3MOMKHO H IOJYYeH-
HElE pe3yJLTATH MOMHO PacCMAaTPHBATH MHlb KaK Hiealb-
HYIO lIepapXHueckylo CHCTeMy, K KOTOpol ciaeayer cTpe-
MHTLCH [pll noctpoennn peadsioin MCY.

TMpu nocrpoennu ofinacti orpasiveHHi Ha yNparjicHHE
Ul dueno HepapelcTs fe VMeHbIUAeTcsd, [I03TGMY B KauecT-
Be g(0) ™Momuo B3ATH BekTOp F(0), Torma Mmarpuua Q 3IK-
BHBAJEHTHOH CHCTeMBl HCPaBEHCTB 10J2KHA ONpeldeasnTbed
H3 YCJA0BHA

QD=P"P. (3.7.17)

[Mocrpoenue cosvectHoro Qynxuionana (12) tpelGyer
DLINOAIEHHA CAEAVIOWHX  YCAOBNA:

S(0)D=vy(0), 0=1, 2, .., ©. (3.7.18)

Yenosua (17) u (18) g4BAA0TCA TakKe TPYAHOBBINONHH-
MBIMH, T. €. OHH MOTYT OBLITb BRINOJHEeHHl JHIIL NPH Olpe-
ACMNEHHBIX OYeHb JKECTKHX COOTIOIIEHHAX Mexay P u D,
a Takme mexay y(0) u D, no3TOMy K HHM OTHOCHTCH BCe
CKasaHuoe no nosony ycrosus (16). Moxno mpokasart, %),

*) Matpuua D B yenosun (16) MOMET BLIGHDATECST B AOCTATOYHOR
MEpe NpOH3BOJLIG, DIHAKG TpeGOBAHHE NPHBOAHMOCTH €& K CHEUHAMb-

HOMY BHAY He Bcerja mo3soaReT Jo0uTuCA paspemuvoctd (16) oro-
CHTEJILHO MaTpuum H.

L . 3
*) Qoxazatenscrso momuo uafitn b {35).

137




4TO HpH BuinoddeHdn yciaoeui (15), (16) u3 ynpasasemo-
CTH HCXOIHOH CHCTCMLI S c/enyeT ynpaBifeMoCTh arperu-
poBAHHOR CcHCTEMBl S H ZOCTHMHUMOCTB LEICBOTO MHOMe-
c¢rtBa LY B arpernposaluofi 3ajave YOPABJISHHS, ecan He
YUHTHBATh orpainyenni Ul

Hrak, naijleus yeaoBid, KOTOPAIM AO0AHL ¥10BACTBO-
pATh Koa(IMIeHTR 321241 BePXHEr0 Yposlis Ads ofecne-
YCHHA COBMECTHOCTH HCXOAHOM W arperHposaunoi  3aavu.

st eKOMIIO3HUNH  UCXOINON  3a7aull lla 1073a7Taun
unxiero yposna HMCY ncodxoaumo BmOpath pazGueHAs
BEKTOPOB cocTOoANHA x({) M ynpasaeHus #(f) ynpariseMoH
CHCTEMBl Ha NMOJABEKTOPH X;{{) W u;{{), OnHCHBalWHe CO-
CTOANHMA H YNPABASHUS OTICJALHBLIX roiaclicTeM. [lpiues 3Ti
pasOHeHHsi JOT¥WHBpL BKAW4aTL B ceba pasbuenwns, 3ala-
BaeMble Matphuayu C 11 D cOOTBETCTBEHHO.

C geaso ynpoulenust o00o3HauenH#l PACCMOTPAM YacTUbI
clyuyad, Korlla B03MOXIIQ Takoe pazGHenne lla NoACHCTeMBbl,
IpH KoTopoM pas0OHeHNs BCKTOPOB COCTOAHHSA H yIOpasie-
HUA Ha IOJBEKTOPH COBIajaloT ¢ pasOHeHHAMH, 3aiasae-
MBIMH Matpuuami £ w E. Kak cieayer u3 naanHefimero,
paccvoTpeliie ofuicro chayuas He HMeeT NPHHIHIHAJDHLIX
OTJANYHUH.

OueBynllo, YTO B PACccCMATPIIBAEMOM YACTHOM Cayuae
m=s, a Wcxoillag 3ajada pazbupaeTcad Ha © nNoa3azad
VIIPAaBJIeluA Hd HHIKHEM YDPOBHC!

2, Uy, L@, ¥ 6, i=1,2,..,m,
=1, 2,...,0.

‘BeinumieM cOOTHOWIEHHS, 3anal0le i-l0 3a1auy YIpas-
JEeHHs HHXKHero ypoBHA:

SN ki@t ) =Auxi O+ Bun ¢+ D)+ ri ¢ +1),
x (0k — k) sapano, t=(0—1)&,...,0k—1, (3.7.19)

U's Dy )=V (), (3.7.20)
L2: Coxi (k)= Z; (O), (3.7.21)
Gk
o ()= 3 n@w@—mn, (3.7.22)
f=(f=1) k1
rot 1) ="\ 14ipx; )+ Buus (64 V). (3.7.23)
=

3mecw Aj; u Bi;— Onoxu marpuu A u B, a Bexrop ri(i+41)
ONUCHLIBAET BXOALI OT APYIHX 1IOACHCTEM.
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OrpauuueHdsl Ha yupapJeHud Ufl H LefeBoe MHOXKECTBO
L;'.)l [-B ROACHCTEMBl ONpEAeNsIOTCs pellcHuaMu Vo, 29 arpe-
rMposalloli 3ajlaun  RepxHero ypobus. DBriGop kpurepus
(YHKUIOUHPOBARMA NOICHCTEMHE, B00OOILE IOBOPA, NpPOH3-
BOJIEH, TNOCKOJBKY Nocle Bbinoanenusa Yyeaosui (20) u
(21) — rTofaasHan uedb YOPaBAeHIAd OK43LIBAETCH BLINOJ-
neunoft. Ho ccmu paceMaTpuBaTh HEpPapXHUECKYIO CHCTEMY
KaK MCTOT PewleHisi MCXOIOH 3ajavd  yOnpaBJenis, To
R KauccTtRe v;{f) HYXKHO B3dATL COOTBETCTRYIOWHE UYACTH
pexkTopos ¥ (£}, BxoaAlnux B HYHKUHONAJ HCXOIHOH 3anauy.

B cuay «nonocaroit» cTpykTypel marpul C v D nas
KaXxiacHl {-fi TMOACHCTEMEHl BRINOJIHAETCH AaHaJOr YCJIQBHA
(16)

CiMii = H1E,, (3.7.24)

rae M;; u H;;— 1uaronansusle 610ku Matpuu M u D, no-
3TOMY MOXKINO 710Ka3aTh YTBepxKIeHHE: 1A Kaxuof -
HOACHCTEMB! JOKAaTblOe HeneBoe MHOmKecTBO L2; H MHOXKe-
creo  U?;, onpereaseMbie arperHpOBAHHBIMM  32JaHHAMH
(20} n (21) aocTHmHMLL

Ilaa noKasaTeabCTBA 3TOTO YTBep# 1eHIA 3aduKclpyeM
HauajAblloe coCToRuHe X;(0k—FE) u 3vauenue cwazei r(f),
=(0—1)k41, ..., Ok, 6e3 notepu OGIIIOCTH MOMKID CUH-
Tath, uto x{8k—&)=r;((0—=1)k+1)= ... ==r;(0f)=0.
Toraa ycaosus (20}, (21) Moxio 3amncaTh B Bie

Diu; 9)=Vo; (0), CiMus; (8)==2°: (6}

Crpokn  Marpuubl D, JNHEHI0 HE3aBUCHMB, 103TOMY
Nepsoe ypaBHeHWe paspellnvio npu JA000H Ipasofi 4acTH.
270 e pewenue #;(0) Oyler yIOBAETBOPATH BTOPOMY
YPaBHEHHIO, TAX KAK OHO MOJAYYAETCH TPH YMHOMCHHH Iep-
DOro ypamsHeHHs ¢eBa Ha Martpuuy fI (tak xak H; V=279
NpH RRNOJIHeHRY (24)). YTBepKAeHHe 10Ka3aHO.

YnpapasgeMocTh  JOKATbHBIX  NOACHCTEM HMEET MecTo
TOJILKO B TOM CAIyuac, KOrila CODTBETCTBYIOIINE IHaronalb-
Hbie 00K MaTpuun  yopasasermoctn M nmeor nunefiso
He3aBhclivele cTpokil. B anuefiion cayvae, Kak 3TO cJeRyer
H3 Bb[ll]C]IEJ]O}KE‘HHOI'O, SIS MO YYeITHA al"I)EE‘I/IIJOBElHHOﬁ
(mOananof{) I JIOKAADLHBIX 34044 YNPABIeH!s B Hepapxu-
YECKOH CHCTeMe J0CTATOYHO YNPasAACMOCTH MCXOAHOR CH-
CTCMBl H NOCTPOEHMS COBMECTHOH CHCTeMBl arperipoBaHHA.
Hepenoc ocuosnix  nteit pPACCMATPHBARMOTO MeT0OAa Ha

NPOM3BOSBHOE upcja0 YPOBHeH He mpeIcTaBiasier 3aTpya-
NEHWH.
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8. CUCTEMHBIM AHAUBA3 M NPOLIECCH! NNAHWPOBAHMA

8.1. Mpatp uenerd » 3apau

B nepapxmdeckoil cHcTeve, Kak yKe YKa3LBaloCh, caMa
CHCTCMA Iefefl HOCUT HepapxXHYeckui xapakTep BCAe1CTBUE
TOrO, 4TO OGUIAR Ue/b OLEDAUTH JTOCTHRACTER e HHaye, KaK
BLITOAUEINEM HEPAPXHYCCKON COBOKYMHOCTH UACTHEIX One-
paunii pazmuudoix panros, Ilostomy rpad memek 1 3aaay

Panz | Cmpamasi
g m-!
! m-2
? m=J
.

Puc. 313,

onepannit  toAiecTBeH rpady onepanufl, rie pepwMHaM
nocTap/elbl B COOTBETCTBHE OlEDAUMM M X LCAM PasIHu-
HBIX PanTQB, a AYraM — OTHOUIEHMA MEXAY ONCpPallHavM H
cooTBerctsenno ux ueixamu. Ha puc. 3.13 wusoBpamen
m-ypoBHeBbIH Tpad uenell u 3afay (NeaH J060T0 NHKHETO
VPOBHA MOTYT PACCMATPHRATLCA Kak 3a7TdyH, peuwlenng Ko-
1GPBIX HPUBOIAT K JIOCTHXKCHHIO UeJell BEPXHEro yposHsa).
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B rpade
G=(X, R} (3.8.1)
BHIJEHM KOPTEX
X={Xr, X1, ..., Xm"1}, (3.8.2)

COCTOSAIHH H3 MIIOMXKECTRA nexeit Pa3jNUHLIX pAaHTOB:
XU—TE‘HepaJ[bHBSI nenan Onepainy WA MCPOTNPHATII,

Xi={xl,, &l ., a0}, 0i<m—1, (383

T. €. MHOXKECTBO Ieseit {-ro panra wan (m—»\-—i}-ro yposis,
MruoecTso 1yr rpada

R={r)}, 0<i<m—2 0<j<l; |=<v<l, (384)

ABAANTCS OTHOUIEHHAMH YCJIDBHHR JOCTHAKEHHA Ueaeh Bepx-
Hero ypoeHsi uau ycaoueMm M 1. e, manpumep, uens X°
AOCTHTAeTCs, ec/d AOCTHTHYTH H Uedb X!y, u meas xly, ..., M
nedp x%,. TouHO Tax Ke, HalpHMep, UelL NEPBOTO YPOBHA
X'; JOCTHTaercs JIpH YCJAOBHH, YTO AOCTUINYTH UeAd {HAW
pellieHLl 3a8dun) BTOPOro YpOBHA X%, 1 x%, 1 X%,

B ofosHaueHun Iyt r"l.v BEDXHHA MHHJAEKC { YKAa3blBaeT

pEHT IeH, H3 KOTOpOof BHx01IUT ayvra. [lepsoil wimuuf mu-
JAeKe f— 3TO HOMep BepuuiHBl HEAN {-[F0 panTa, 13 KOTopDH
BBIXCJAMT Ayra, W v — Homcp Bepuawl (f+1)-ro -panra,
B KOTOPYIO BXOTUT AYTa.

Tpad ueselt 1 3agay opeictapasct colofi JlepeBo © KOp-
HeM X°, TOMbKO Ha TOAMHOMXKecTBe Beplinu 1-ro panra. Hu-
JKe CBHA3H MeXIy LeAAMIl COCETHHX PAaHrOB XapaKTepnsy-
W0TCA NEepeKpecTHuIMU CBRIHMIL, UTO YKasblpaer na B3alMo-
cBR3L pewcHna 3anat (i41)-ro paura A8 AOCTHKCHIN
uesaed i{-ro paura.

B cBa3u ¢ 3THM 06CTOATENBETBOM JVIN ’i,w MOTYT Xi-

PaKTepH30BaTs OTFHOWIENE 3HAUUMOCTH (BXKTana, BaXHO-
CTH) pewwenis v-it 3afaun (i+1)-To panra aas LOCTHXKeHIA
[-H neqn i-ro panra. B stom cayuae pyram rfh MOZKHO TI0oC Ta-
BHTE B COOTBETCTBHE uHCAa q*'!.v (reca)

Oéq‘}.v =<1 (3.8.9)
npH 3ToMm

Ii+:

P —
Z g, = 1, (3.8.6)
=1
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T. €. CYMMa BeCOB BCCX Iyr, HCXOIAAIIHX H3 A060i BeprIMAB!
xi; (moBoli - BeplumHbl {-ro  paira), paBHa ejuHMUe. Do
BpeMst offenaunn ¢f, MoxeT SLTh Qyukunell spemenu gf ==
==¢%,, (), 4TO MO3BOAAET KOICHTPHPORATb BIHMAHHC PYKO-

BOIACTBA  na BamieHluuxX 3 1allHBLL MOMCHT { YacTHHX

pnepaunax. Lein, nampusep, unean XU - coinauye Kaxoh-

anto Texunueckoft cucresn, a X' {(j=1, 2, ..., i) — uean

CO3.aHHA OTICABHHIX ee NOICICTEM, T YBeJAUHel e, LUIPH-
0

Mep, NEKOTOPOro g, da CUeT TPYIHX MOXKET 03nauarh oT-

crasaitie B paspaGoTke v-# nojcucrembl l-ro paura no
OTHOWCHHIO K Pa3spaboTke OCTAJALHRIX NOICHCTEM,

OTMeTdM OJHO BamHOe OBCTOATENALLTRO: B XOPOWO OpP-
raHM30BaHHOH OMePalldd 34 BLINOHEHHE KaKAOH LEJTH
AOMKEH HECTH OTBETCTBEHYOCTH COOTBETCTBYIOWMA Oprad
ynpas.ienns. Muage rosops, Hepapxuueckuii rpad ueaeft u
3afay (puc. 3.13) noamen coBnalaTts ¢ rpadpoM OpraHu-
3aumoHBoil cucteMul. B npoTHBHOM cayuae GyAyT 3alaud,
KOTOPLIE HCKOMY DPEllaTh W OpPraHH3aldd, KOTOPLIM HEYero
JeaaTth.

N3 rpeBosauns cornancuus rpada neqeit ¢ rpadowm
OPranH3ALny BBITEKACT, UTO BRICHIMH B J1aHHOW OnNepalHy
oprab yUpaBicHHA HYJAEBOMO paHra cTaBHT 3ajaun opra-
Ham ynpasacHua |-To paHra, re, B CROK Ouepefb, CTABAT
3alayn opranaM viopasdexHnd 2-ro pamra © T. j. Takuum
o0pasoM, B HepaDpXiieckol cucTeMe IPOUCXOAMT Je8KOMIIo-
3HIHSA TeHepaJblOd UeNd ONepalld Ha HePapXHUECKYID
NOCAeI0BATENBHOCTD ULEJEl 1 3alay W 110 Mepe HX pelle-
HHSL W JOCTHMKEHMA JOCTHTACTCH B KONUE KOHIOB H caMa
rencpatbHasf eIl Tak GYHKIUOHHPYET He TOJLKO opra-
UMZ4AUHOUHAA CcHCTeMa, HO H OTACIbHLIE Ji0dl, KOTOpble,
crass nepen cofoll kakyw-aiudo Uedb, 10cTHrAWT ee Oaa-
roAapst TOMy, 4TO HOCAELOBaTeIblo, o 3TanaM pewaloT
PAA 347ay, SBATIOULKXCS JeKOVIO3HUHER OCTABNEHHON 18-
JaH. JeKoMIo3nIuA relepaasdoll 1leqay OlepalliH Ha Hepap-
XHUECKYID TIOCAETORATCJALHOCTL 1eiCH W 3a1d4Y COCTABAACT
OCILOBHOC COACPIMKAHHN KaK TLIAHHMPOBAIHA OLICPALINH, OCY-
IeCTBAAEMOl OPraHi3alMoloil cHeTeMOH, Tak 1 wianu-
poBaHHS 1leaeccoBpas’toil AoSITeABHOCTH OTACILHOTO UEedo-
BEKA. L _
IMonuepkiey, uto cthopMyJHPOBATL UeAb, IOCTABHTL 34d-
Aauy, OCYHICCTBUTH #X JCKOMTIOZMILHMIO —BCC 3TO Takme
O3IHAMAET TIPHHATHE TOMO WIH HHOTG pelleHnd. 3aMernM,
ure QOpPMYJAMPOBKA ueJaell, NOCTAHOBKAa 3anay —
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HpoHCEe HCKNOUHTENBHO HTEMIEKTYadbHBH H TBOPYECKHA;
0il OTHOCHTCA [QYTH IelukeM K HedopmalbHOU ua-
CTH TEOPHH NPHHATHS peweHHd (K hopMaabHOfR vacTH oT-
HOCHTCA, B YACTHOCTH, MCTOJBL HCCIEJOBANUA oHepanuil) #
B OYClh CHALHON CTEICHH 3aBHCHT 0T UCKYCCTBA M HHTYH-
IHH PYKOBOTHTEAS. 3A¢Ch CACAYST 1OJAHOCTLIO COTIACHTHCS
€ OAHIM H3 BLIBOAOB paborul {37], 4ro «...He pemeie,
4 TOCTAHOBKA 34744y, HE JOCTHMXKEHIE, 2 BBLIBHXCHHC l€-
JH, 1le Z0KasatedbCcTBO, a4 (POpMyIHpoBaHHEe TeopeMhbl
ABISIOTCA KPHTENHEM <«HHTCIACKTYAJALHOCTH®, 0COOBIM Ka-
UCCTBOM UeJOREHecKOil IICHXHKH, OTJHHYAKCLINM €e W OT
ICHXHKH KHBOTHHX 11 0T (Boavoxkuocrell) DBMos.

[TpuMepHe mo cepenunnl BO-x rojaoes —-navaga 60-x 110-
CTAHOBKA UefcH W 3aaay 8 00JaCTH Pa3BHTHS NPOHIBOI-
CTBa H yIPaB/JAeHuUs MPOMbILLISHHOCTRIO, B 06JACTH HCeae-
NoBailHilt u paspa0oToK He BO3H@KAna Kak npobaema, NOA-
JeKAllas KakoMy-nH0o HaydHOMY HccaejnoBanuio. He Boa-
HAKAJ0 HHUKAKOIl HeoGXOJXUMOCTH 00yuaTh DPYKOBOJHTEeH
TPOMBILIIEHHOCTH 3TOMY HcKyceTBy. Jocratowto  6GbL1o
HHXEHCPHOTO ofpasoBanHua B c3oell obaacTH H Toro, 4To
HA3HBAKT OPraHH3aTOPCKHM TaJgalTOM I[L1I0C ONbIT TTPaK-
THYecKoro pykoeoxctia. Lcan pyKoBOAMTE B He Clpasiff-
¢ co cBOMMH 00S3allHOCTSIMH, €ro Bceria Moo Obni1o 3a-
MEHUTH. JT0 OLIIO BO3MONKILO TIOKA He BRIPOCAH MacuTadnl
3alay IKOHOMHMKH H 1AYyYHO-TEXHIMCCKAI Tporpece cule
11e cKA3aJicd 11a Pe3KOM YCJAOKHeHHH Bcex upofjeM 1 cusi-
gefll B obOlecrBednoM 1IpoH3BolcTee. B nocaelnee npeMs
HCKYCCTRO IIOCTAHOBKN LGICHT  ACHTEABIOCTH CTaJL0 110JY-
yaTh HayuHoe ©8OCHOBAHIle B BIJIC CHCTEMHOTO anaduia,
0 KOTOPOM Ve YHOMHHamoch. Paszpaborka MeTOLOJICTHH
CHCTCMHOCO aHaJd3da — 310 peaklns ofuiecTBa Ha Bo3pa-
CTAIOLEYIO CJA0KIIOCTE HAPOAHOrO X03dilcTBa.

IMpiioxKende CHCTEMHOO adann3a HMCET ABa BAKHBIX
Hanpag/eHHsl,

1. Otienxa HYKHOCTH {HeOGXOANMOLTH)  JIOCTHIKEHHS
TAaHHOH TeHepaJbHOM UCTH ONlepallid HJH  MepPONpPHATHA,
HULIMI cOBaMIi, OTBET Ha BOMpPOC: @ HyMKla Jd jlanuan
ONepallHs HWJAH MCPONPHsTHE BoOOUle HAH ACATCALHOCTD
B KaKol-a1u60 0634CTH 1013K1A NPOTEKATL B HHHIX Hanpas-
JeHRAX? OTper Ha ITOT BOIPOC JadeKo He Tak NpocT
B COBPEMCEHHLIX YCJOBHAY.

2. Ecan npusnana 1e06X0ZAMOCTL TOCTHIKCHHs JalHOM
TeHEPAARNOf Uend, T. €. YCTAHOBIENO, YTO XKeJaeMplf pe-
3YJbTAT NMPeNCTOAILCH ONepaldd AeACTBHTENbHO HYyXKEH, TO
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BO3HHKAET BTOPOH BONPOC: KaK OCYUIECTBHTb JHE€KOMIO3H-
UHI0 TeHepaJbHOl UeaH A0 3alay TAaKOro ypoBHA, ¢ pelle-
HHA KOTOPBLIX MbI MOMXEM Ha14TL OUEpPauHIo 110 ALCTHXKE-
HHIO TeaH?

8.2. MNpoueccsl nnaHuposanua

Ofa »TH HampaBJCHHA CHCTEMHOro aHAaJ H3a peasu3y-
I0TeA B IpOLCCCcax IvaHupoBaduA. PaccMoTpuM cHauana
BTOPOE HaNpAaBJCHHE.

B cHay cBOHCTB uen0oBEMCCKON NCMXIUKH NPEACTABACHHC
0 ILleJqH cpasy e CONPOBOXAACTCH NPEACTABACHHEM
v cpeacTBAax ce docTHKeHHA. M3 storo obeToATenncTsa
BLITEKAIOT ABd [PHHLUMIA CUCTeMHOro aHatusa [39):

1) cpencrsa u cnocobul (B TOM YHCAS AJbTCPHATHRIDIE)
JOCTHXKEHHS LEJH BLITEKAWT H3 caMOH LEeJH;

2) Uenn HHKHEro ypoBHA ABJAIDTCH CpelcTBaMu (clo-
cofaMH) JOCTHMEHHS Lledeit BepXUero YpOoBHH,

OTH ABa NMPHHIHITA M 1O3BOJISIOT PA3BEPHYTH eHEpalb-
Hyl0 lUeJdb B Hepapxuueckuit rpadp ueneit w 3anad
(puc. 3.13). PaccMoTpHM, B 4eM CYTh PelUeHMH npu HasHa-
YeHHH Uedell SefTeqpHocts HiDKHHM ypoBaam, Ilycre, Ha-
npuMep, oprai ynpasaeHus «0» aaa AocrdxedHus uenud X°
HEKOTOPOTO MCDOTIPHATHA CTAaBHT 3alauyd TpeM Iojpasie-
aennsim A, B n € (puc. 3.14,@). llpn 3tom umeercs M,
BApUANTOR 3ajaa4y 1nda A, np —aaa B u n.— ana C. Ana-
JIOTHYHASl CHTyalWMs BO3HMKAeT NPH CO34aHHH HeKOH <H-
creMbl X, cocrosimeil U3 Tpex HOICHCTEM, W COOTBETCTBEI-
HO Ramjaan noacucrema A, B, € Moxer OHITE BEIIOJHEHA
B Ha, My H A Bapuanrax. OOee KOJIHUECTBO aJabTepHATHE-
HLIX BapHAHTOB JEKOMIIO3HUHH Leaw X' lloayvaercss pas-
HBIM fg-Np-i. (A4S UpHMepa Ha puc. 3.14,a 1uoayuyaerca
24 mapuanta). Hs Bcerv MHoKecTBa BaADHAHTOB CJedyeT
oTOOPATh TOABKQ COBMecTHBle (Ha puc. 3.14,6 nokasano
JUid TIpHMepa TOfThb TAKUX COBM2CTHLIX BAPHAHTOB) H YKE
nocje 3TOTO B COOTBETCTBHE € IPHHATEIM KPHTEPHEM Bbl-
OpaTh B3 MHOXKECTBA COBMECTHHIX BapuaHTOB oluH., Takas
Ke npoueaypa euifopa BapHaHTOB uesed (i-+1)-ro panra
HCIOMIL3YeTCH  3aTeM AJIA  KasKjAofH ULedM  §-ro  panra.
3aMeTnM, 4TO ITpH BLIOOpE BapualTa JAOCTHXEHHS Le/H
(nanpumep, A%, pic¢ 3.14) H3 MHOXKeCTBA COBMECTHHIX
OOIYCTHMBIX BAPHAHTOB, [PHHATHE peIIeHHA IIPOHCXOAHT
C yuetoM yeaefi goicwee0 padea (No OTHOWeHHw K X°),
udeaausuposannceo UPeACTABNCHId 0 UeJH JaHHOrQ pan-
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ra u, HaKOHEl, ¢ YYETOM noCredrreul peanusauun Kaxiao-

Iy BapHaura.
BuGop rpyii nencil {OUTHMaILHLIN) H3 MUOMECrTBa HX
COBMECTULIX BAPHAHTOB COCTARBAACT CYINECTHO  NPHHSTIN

o @ b 4 Y o

by

Puc, 3.14,

PeIICHHI TIPH DA3BEPTHIBAHMH TCHEPAJALHOH ncad B Hepap-
XM10 nedefi H 3azauy AAH, 4TQ TO XKe camoe, NpH JI0CTAaloB-
K€ 34/1a4 MOIVHHCHIBIM TI0Pa3Ie eHHs M.

Hocne nprusatig Beefl cHCTCMBl PEIUCHRE A BCCX YPOB-
HHA HEpapXuM NOJIYYHM rpaf Leded 0 3alau ¢ JIOTHKOI
W (puc. 3.13). Oanako no 3roro, T. e. A0 mpolecca npH-
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HHTHA PEUICHUIT MO geteofpasosattyo, MLl HMeeM a0
¢ rpadom ¢ norukon M/HMJIA.

[Tpumep rpada ¢ .Jornkoii H/MJIM  nokazan Ha
puc. 3.14,6, rae ayru c aornxofl F nzodpamenw cnnoliHb-
MH o adismn, a  ayrn crpororo MJITH — nynkriprsivn.
Ecau rteneps mepumniam rpada M, orofpancaomim nean
H 3aflayd OTAe]blblX OUepalHit AN MeponpuATHil, nocta-
BMThL EUIE B COOTBETCTBHE CPOKH HX 3aBePIWIEHHA M HEoOXO-
AHMBle pecypel, 10 310t rpad G=(X, R) craner peuem
HIILIM, KaK I112HOM OUepallin,

Taxum ofpaszom, uaad onepauny ipeicrasaser codoil
Uedyio CHCTCMY TIpeaBapiTeabHo (A0 nadansa onepanuu)
OPHHHEMAeMBIX DeIICHHA: KOMY, B KaKOe BpeMs, uTo Cje-
JIdTh H KaKHC PCCYPCBl 1IDH 3TOM Bolaeddtb. Touno rak xe
M Js OJHOrO UEe10BCKA TJIAH ero JAeATedbHOCTH NO AGCTH-
MKEHHIO Kakoll-aibo uean lpencraBager <ofoft cucreMmy
IPeNBAPUTEALIC IIPUHIMACMBIX pelleHNIl.

K paccMOTPEHHIO IVIAHOB Mbl €lle BCPHCMCH, a ceituac
o0paTnMcs K anaiu3y Inpouecca INAaRIPOBAHWS i1 T4K ha-
3blBACMBIM UCNOAHUTEALHOIM NAGHAM,

B c¢Bs3n ¢ onpeleseHueM NJAAHMPOBAHHMA Kak [pouecca
pa3BepThIBAHHA TeHepanbuol LEJIH B HepapXHUecKylo No-
CeJ0BATeNLHOCTL Heaell H 3aZ44, YMCCTHBIM Npeacras-
JfeTeH pHBeCTH OJHY nuTtaty Hz Todfca *): «Ot Kemsanug
BO3HUK@ET MBICAb O CKOTOPLIX CPERCTBAX, UPH  IOMOLLH
KOTOPWX MBI BHAHM OCYLIECTBJSHHLIM HEWTo 10106i0e To-
MYy, K 9e€My MRl CTPEMHMCH, W OT 3TO  MBICAH — MBICIh
O CPeJCTBaX /LI JOCTHMEHHs 3THX CpelcTs W Tak jajec,
NoKa Mbl He ACX0IMM A0 TIEKOTOPOro navana, HaXxoJsuicro-
¢ B Hamell coOCTBeHHOH BJAcTH», 3ldech, BO-ICPBLIX,
npeAcTar/jcHHE O 1eJH NMPHBOJAHT K NPeACTABAEHHIC 0 cped-
CTBAX e¢ JTOCTHXEHIIS, BO-BTOPBIX, CAMH CPelcT8a SBJSI0TCT
UeJd9MH A4AA CPeAcTB eAcAyIuera ypoBHs. B-TpeTbHx, 113
3TOR UHTATLl CJAENYEeT, 4TO ipoUecc NAAUMPOBAHIA HaAuU-
HaeTcs OT IVIABHOH reHepadbHOoll UeJH W OKAHYHBALTCH
PANOM YACTHHIX UeJeil M 3ajay, ¢ DelleHHS KOTOPBIX ML
MOMeM HadaTb JOCTHMxEeHHe ofuiell UeaH,

TaxkuM 00pa3oM, #aaruposaHie MOKHEO CTIPEIEAHTL KakK
Hepapxuyecknil npouecc popMHDOBAHHA 1IPEABADPHTEABHBIX
pelleHuit B CHCTEMe YTIPaBACHHHA, ONpeleA0ui TopaloK,
B KOTOPOM JOJXHA COBCPINAThCA NOCAELOBATEABHOCTL OT-
HeMbHBIX MCPONDHSITHE, YacTHBIX onepaudid u  xeficreufl
{40].

#) FU&LTC. Jesuadran. M., Couarus, 1936, c. 48.
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peS}’J’IbTaTOM IILTAHIPOBAHHA (GFO LLE."IbIO) ABAACTCH N0O-
CTPOCHNHC MOAeTN ONepallvd B CO3HAUHH (]\'{JJ]J]EK'["HBHO):])
JpranH3aliu.

B cocrasaesun KPYIHLIX 1113HOB HNPHHHMAIOT yvdcThe
UeJble CHCTCMDL 1MIAHOBHIX OpPra’os  (OPralop  yupassie-
HHH) H TOrda Tpolece COCTARJEHHA Takux 1Llaunds npei-
crarIder coboll onepaluwr o CTAHORHTCA HPABOMEpPHLIM
FOBOPUTR O HAuHe paspuforTru naana onepaytu, T rakodt
Quepauny  orieabible I1aHossleé OpPrafdsl OCYWECCTBAANOT
HACTHbIE TWIAHOBLIC Ouepalnn (Nponedyphl), HTArOM KOTO-
PLIX ABAAWOTCA 111aHOBLIe JOKyMeltel, B naanosoll onepa-
LIHH eCTb CBOH pecypchl-— IIAHOBHKH 1 IBM.

Hepapxuyeckuit rpad G= (X, R), rde X n R ompexne-
JeHH B BHIe (2)—{4) Gyazer otolpaxaTh npoyecc nAaHi-
posarus (B TOM 4YHCJAE B TOT, O KOTapoMm roBopua ToG6e),
ec1M HHIEKCH paHros | yNOpAJOYHTH BO BPEMEHH, T. &
MOJTOMHUTh, UTO pellenna o Leasx (POpMUPYIOTCS Kak n0-
C1eN0BATEAbHOCTh CoObITUlI B MOMEHTH BpeMeHd {; (i=
=0, 1,2, ..., m—1). B pesyasrare ynopsjouenns MHOXKC-
¢TBa BepwuH rpada o BpeMeHH nodydaeMm rpad

G, =G, R ), i=0,1,2..,n—1, (387)

0TOOpaWAUHIT NpOlece IIAHHPOBAHUSA, onncaninli [06-
GcoM. 3tor upouece uier ot Bepwuinl rpada XU mHua3
BIJOTb JO Uesefil W 3a/au caMoro HIDKHero ypoBHSL (eMy
COOTBETCTBYeT MIIOXKECTBO AYT, OPHEHTHDORaMHmX Ha
puc. 3.13, 3.14 cBepxy BHH3).

ITanporus, peaauzauds uaaHa i JOCTHKEHHE LeIM Ha-
UHHAETCH ¢ HEKOTOPLIX dafay (m—1)-ro panra uau ypopla
W Lagee PacHpPOCTPAHSIETSS] BBEPX, OKA He Oyrer 10cth-
ruyra ueab X0 Taxum ofpazoMm, eciw APOIECC JTAHHDO-
Bauus crodpaikaercs rpadoy Gr,-' TO HpoUece peaddsa-

OHH mjgaHa WAaH IPOBCACHHA OIICpalliH 0T06pa}KaeTCﬂ rpe-

[ C]DO.\:I
G, =(X, R™", L), (3.8.8)
rhe k=0, 1, 2, ..., m—1-—novepa yposueii {uay crpar),
OTCYET KOTOPHIX NPOTHROIONOMEN OTCYCTY paHres; R —
HuBepCHST OTHOWEHUS R, T. € MHOMXKECTBO JYT, OPHEHTHDO-

_ BaHHKIX B oBGparHoM R Hanpanbaennn (CHU3Y BBepx Ha
i puc. 3.13, 3.14,6).

Moxno npegcrasutk cefe, UTO NPOLECCH G’i H Gtk--
3To Wpoleccy ¢ B3auMooGpaTHBIM XoAOM BpeMedd. Mac-
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wtabe BpeMenun 1, (k=0, 1, 2, ...) n i=0, 1, 2, ...},
pazyMeeTcs, COBepIeHHO Pa3Juddbl, H TIPOMEMYTKH MEX-
AY MOMEHTaMH fx, fnyy 1 f, 141 TaKKe COBEPIIEHHO pasany-
HBL. 3aMeTHM, uTo rpad G,k OoTofiparkaer He TOMbKO Teye-

HUE OMePAlMA 110 JOCTHHCHHIO uean X° Ho il Modeab STOH
OnepamMd, T, €. QUATL-TAKH €e TAaH, HO IJ1AH, KOTOPBii
CAELYCT HA3BATDL HCHOJHHTEeALHEIM.

x|

Puc. 3.15.

Hanpumep, rpad Gtk (X, R™Y (puc. 3.14,6) ¢ opuents-

POBAHHLIMH BEEPX CILIOLIHBIME AYTaMH MOMET COOTBETCTBO-
BaTbh MOAEJH JAHHHH COOPKH TeXHMYeCKOH cHCTeMbl X° K3
yanos X¢ 4 neranelt x;. B camowm xeqe, nnau Gfk npeicTas-

ascT codaofl ile YTO iHoe, KaK CeTesoll aan-rpapuk onepa-
g Bo «$pannysckoM» HAUEPTAHMY, KOrla BEpUINHAM Tpa-
tha crapsTcs B COOTAETCTBHE YacTHLIE ollepalldu x; {pado-
TH) C BpeMelaMH NX BLIIOAHEHMs, a4 Ayram ry;-— otdoulc-
HHS DOPANKOB MeXXAYy UuMu., HIMeoTed anaropirMul ¥ 1upo-
rpamMel [41] nepecuera «paHnys3cKHX» CeTeBLIX TPpadiHKoB
B 0osee pacupoCTPaHeHHble «aMepPHKAHCKHE», KOTAa Ayram
CcOOTBETCTBYIOT  paborn, a  BeplunHaMm -—coOntug., Ha
puc. 3.15 ana mpuMepa NPHBEICHNT CETCRLIC rpadukn ome-
pauny u3 8 pador B oboux ucnogHeHusx. Kpuruueckni

148

]
|




MyTh yKa3aH ApofiHol auHncH. B «amepukauckoms cere-
oM rpadure (puc. 3.15,6) uMeloTcs @HKTIBHBIE padorhl
{(MYUKTHPHLIC Ayra) ¢ HYJMEBHEM BPCMCHEM NCHOJIHCHHA, 5O
«panunysckom» (pne. 3.15,2) — #x 1e fuiBacr.

Taxum ofipa3oMm, NIAHHPOBATE ONEPAIUH MOMHO HC TOJBKO
OT 11eJW B COOTBCTCTBHH ¢ TpadoM G,i, no M 0T «BO3-

MOKHOCTEel» B COOTBeTCTBHH ¢ rpadoM fo. Enie apes-
HUe TpeKky ifasmBany mpouecc 0, axa2u3os, a npoilece Gtk—
L

cunmesos. OTCIOla CTalOBHTCA FCHO, MOYeMy mporecce dop-
MEPORAHKH 1e/el M 3ajauy JeATEAbHOCTH HAa3BaH CHCTEMHBIM
aHaJ/IM3OM.

3aMeTuM, UTO TIAHHpOBAlHE Gm (TouHee, BO3MOXKHO,

TPOEKTHPOBAHHE) lIpHMeldercs LIA JIeTePMHHHPOBAHHBIX
cnyyaes, KOrla UM ¥ CPelCTBa OYEBHIHBI M OOLEKT 1113-
HHPOBaHHA SAB/IAETCS THIIOBEIM W BCTPEYAETCH He B NEPBbIA
pas {cTpouTeNbCTRO 37anufl, mpeanpuatuit 1 1. n.). Haupo-
THE, KOTAa HescHLl MYTH AOCTHKEHHA [edell B OHH a’abTep-
HaTHBHLI B upuuuune (6oesete onepauwnn, HHP, OKP

H T. 1.), Haudnarts Hyxuo ¢ G,, a 3aTeMm, Koraa peun
i

moitacT o6 LCIOMHHFEABHOM 1J1aHe, HeoBX0aHMO CTPOHTb

Gik' KOTOpLIft 3aTeM 1pcoBpasyeTcd B ceTeBLle TpaHKH

oBplyHOrO BNIA.

3aMCeTHM, UTC B TAKHX omepauusx, Kak Goenele, MJ1aHHpo-
BaHHE BCeraa HACT CBEDPXY BHM3 B COOTBETCTBHH ¢ TpadioM
Gh_. «Kak npaenno, paspaboTKa 3aMblca HAYHHARTCH C ..

KOHIIA, T. €. C KOHEJHOH LCAH 3aiyMaHHOH ollepauxu: Ha-
HpuMep, IcBHI0KHPOBATh JICHHITPAd, Pa3rpOMHTDL HPOTHE-
nuka B benopycenn n T. A %,

Takoe ncutpanuzonainoe ILdAliMpoBatiie Tpedyer pas-
RUTLIX WTaBor 11 ladaxen:doro IOCTyIaenns HHHoOpVauuH
OT TOAUYMIIENNLIX NOAPAIICIEHHIT U, CALTORATCILHO, 314a-
Hist ux BoaMoxMnacTed, [Tpoueiyps nannpoBains 1
UPHHATHA PEUICHHI COCPETOTOUCHB B 3TOM CAydae BCErja
B Opraiic yupas/Jennst BHICHIEr0 PaHTa, TOTda Kak oprabsl
YOPaBACHHST HYINIErO paHTa PACCMATPUBAIOTCA Kax HCUOI-
uutesad. UeHTpanu3oBanHOoe TAAHHPOBALUC G” peano-

J4racT Bceerjga corJaconaHde 3ailad ¢ HCOOMIHTeAsSMH

"y Iremenwo €. M. Tenepanbuuiit wWTa6 B roaw nofinn. Kuura z1o-
pas. M., Boennaaar, 1973, ¢. 295,
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B CMBICAC YACHEHHS HMi1 3THX 34144 H TOTOBHOCTH UX BLI-
noaudTe. [loMuso 31oro octaeaseTes GoabwWwoi HpocTop
IS MHHILHATHBRL W TBOPUCCTBA HCUOAHKTESEN, HOTKOALKY
OHM HMEIOT 3HA'MHTEAbHLIC BO3MOMKHCOCTH CAMI BwOUparh
Ny TH pewennst NocTasledHbX 3a1au.

[ lnanuposartue G,I_ BOBCE He OTpHIAeT I[aHHPORAHHUS G”B

(T. e. NAHMPOBAHHS CHH3Y «OT BO3MOMKHoCTeli») Tem Gonee,
UTO ILT4H Gfk ABJACTCA HCMOJHUTEJIBHEIM MAaHOM.

[Tpocto usan G, Ko/pKeH NperinecTBOBATh IAaHY G”E H
; )

AOMHHHpPOBATR Haj weM. Ho coctabienne noawa G, Tpefyer
4

MpOBeNeHHA @HAMHTHYECKHX HMCCASI0BANMI NPH TPUHATHR
peledtit Ha YPOBHE PYKOBOACTBA, CTABALWLEr0 IeHepaabHYIO
neas X' Ecau e 3TOT aHalau3 Ha IaHHOM YPOBHe PYKO-
BOACTBA MEJOCTAaTOMGH M 1eab CTaBHTCA B ofwev BuIe,
afbTePHATUBHLIE TIYTH ee JIOCTHKEHHA He TpoCcMaTpHBa-
JOTCH, TO M2HHOH DPyKoBOAALLell HHCTAHIHK HWYEro ApYyro-
ro He ocraercsi, Kak oBpaTHTbCA K HCNOMHHTENAM ¢ Tpebo-
BaHueM HJAH YKa3aHHCM «JaTh NPEIJIOXEHHs» 110 TAMY
WA HHOMY naaHy HUX COOCTBEHHOII AesiTCAbHOCTH.

B aroM ciaygae MaydHaeTes TJAaHHPOBaHHe Gik’ T. €. ILIa-

HHPOBAaHHE CHM3Yy §€3 [pCLBAPHTEJBHON AHAJUTHYECKOH jed-
TeJRHOCTH !1a BBLICIUHX YPOBHAX pyKoeoacTea. DyaeM stor
¢ayval NasbiBaTh CJyvyacM  AOMMIHDOBaHHA NpOLEcca G{!’e

Hajx npoueccom (,. PasyveeTcsl, B 3TOM CJyyae HE BO3HH-
£

KaeT y CTAPIIHX HHCTARLUA U noTpefuoCTell B CHCTeMHOM
aHa/ M3C, M CaMo KayecTBO 115aHA Gfk KaK TmJana peaJu3aluiu

HeKOl Lemu X° OKazplBaeTCsl, KAK MPABHIO, HU3KHMM.

[Tranuposaune 1o upruuniy «iaite Bawmu npeLioke-
HHSl» [1a elle COTVIACOBAHHBIE MEXY TDPYTIAMH HCMOTHH-
Teaeil) Hcelosbayeresl O0BIYHO TOTAA, KOrAa, BO-TIGPRLIX,
CTApUWlas MHCTAHUMA 1AW He pacrnonaract HHpopMmanuen
O DBOSMOMKHOCTHX HCTOJHUTCACH, HAH HC MOMET OCYLiecT-
BUTh BaJalHCOBLIC pACUeTH HX PECYPCOB ILIH TO H APYroe
sveere. B 9THN cayuasx Bes npoleaypa HpHHASATUS pPewelins
B CTApIIe WMUCTAHIUIH CBOAMTCH K YTBEPMIAEHWIO COIaco-
BAHHBIX NPEAJMOMKEHHI HHXKHHX WHCTAHUHA KMIM B caydae
UX OTKAOQUCHHS K BO3BPAMIEHUIO 1pelAoXKennH Hazaag ans
TopaGoTKA.

[Tpu stoM cuocofe naanMpoBanus, T. €. TPH JOMHHHPOBA-
a G, , Hal Gf." [IPHKA3bl W AHPEKTHBBL CTAPLUHX HMHCTAHUHIA
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COAEPIKAT MHOO TYHKTOB ropyueHueckore xapakrepa. [Tpu

COOTBETCTBYOULEM ypOBHe aHa,’]HTH‘leCKOl‘:I AedTeLbHOCTH B

cTapiuefl MHCTAHUWH, T. e. TaM, rfe G, JoMmiupyeT Haj
i

G,k, noTpelHOCTh B MOPYYEHYECKHX NYHKTAX OTN&jaef.

Bor urto mumer no stomy nosoxy C. M. Idremerko:
«MHC HCH3BCCTHO HMH OAHOIO peleHHf, AMPEKTHBLI, IIPHKE-
36l QOJLIIKHY i1 MA/JLIX BOCHAYAIBIHKOB, rAe O JIMEJHCh
KAKHe-IH00 1IYHKTL  TdK  HA3LIBACMOTO  LOPYUCHYECKOID
Xaparrepa, Iie KOMY-TO U10-TO Upelraraercs {ayuuth u
JON0MHTL, KAK ITO HCRPEeAKOo AeacTesd B JAPYTHX OPTraHnia-
LHITX>» *),

Hy®HO cKa3arTh, 94TO OTCYTCTBHC HACTOMIULEL I iaHOBOH
JCATCABHOCTH B CTapuledl HHCTAHLUH BPHBOIHT HHOTAA
K Apyrolfi KpaHHOCTH — K <«YHCTC aiMHUIIHCTPATHBHBIM Me-
TOLaM DYKOBOACTBA», KOTAA HCHUOJIHHTEASIM CTassiTCHd I[CTH
1 3afaun Ge3 yyera Pecypeon W BOIMOMNKHOCTEH B Halewle,
UTO MCHGIHHTEAN <NOIHAKMYT> il «KaK-RHOYAR BblBep-
HYTCH»,

HcnonbzoBanne IBM u ACY, xoraa npeaycMmorpeda
HUHTETPHPOBAHHAA CHCTeMa 0o0pafoTKM AAHHBIX, I[03BOJHT
YCTPAUUTh 3TOT KpalfiHe HeXeaaTelbHblll cnocof npuuATHA
peuleddilt 1 GopMHPOBAHUA [LTAHOB, KOTAA <CTaplilc WH-
CTAHUHH TI0 CYTH YMYIKAOT PYKOBOICTBO H  yNpaBaenne
OlePALHAMH.

Hiuxe, npu omHcailud mporpaMMHOrG HAAHUPOBANNIA H
YIpPaBJICHHA MHOTOOTPAaciIeBLIM IIPOH3BOACTBOM, OyacT lio-
KA3aHO, KaK B OIPEACIEHHOM CMLICJIC 00eCHeUNTh ITaHHpO-
BaHHe CBCPXY (THIA Gt‘.) Jake 18 TaKdx JIpPOIeccos,

KaK Ipoueccel necnelosaluid u paspadorok, He npuieras
B TO K€ BPEMdA HH K YHCTO AAMHHUCTPATHBHLIM MCTOgaM
ROCTAHOBRI U.eJIEﬁ H 34134, HH K O,IIHOMY HﬂaHHpOBaHHIO
CHH3Y.

Jer 35—40 roMmy Hasal, KOraa HAYYHO-TEXHHYECKHH NIpo-
rpecc eille He YCJAOMKHHJ TAK NPOLECCH B HAPOZHOM XO3H-
CTBe, KaK ceifyac, He Obli0 nNpodjeMbl, 4TO HAd YeM JOMH-
HApyeT: Gfa Hax Gtk H  HaoBopoT, TaK Kak Bce B3aHMo-

CBs3H G‘z «BHR3y» OblM TNIOYTH Tak Ke XOPOUIO BHAHBL, KaK

H «HAaBepX¥y», H MOXKHO OLLIO COrMaciIbeA ¢ TeM, HalpH-
Mep, Y9TO Y4Y¢HbIC CaMH Jy4le CIVIAanHupYT CBOKW JeH-

" Il remenso C. M. Tedepansnufi wra6 B roau sofiuui. M., Boeu-
nagar, 1973, ¢. 471—472.
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TEJALHOCTL, ucM JAwbas pyKoBoAsinias nJuagobas HHCTaH-
LLH5.

Celiuyac peawoe ycJOXHEHHe MPOIECCOE B HAPORHOM XO-
aaficTBe ¥ yrayGasioniafca AH(:PepeHUHAIHA HAYKH NPUBONAT
K TOMY, 4T0 ,BHH3Y “CTAN0 BOIMOXKHLIM TIPOCMATPHBATH JHLIh
MaJayKy JOJH B3aHMOCBA3CH G‘: H [LIdHMPOBAEHE [IPH JOMHIIN-

POBARUH Gfk Haj Gf:: CTANO COBEPIICHH) Helj HeMMeMbIM. Bet-

ACJCHHE T/JAABHBIX HAlIPABJEHHH B HaydylO-TEXHHUYECKOM
PA3BHTHH TIPH YCAOBHH OTPallHuUEHHOCTH PECYPCOB, HeohXo-
AMMOCTb OCYIIECTBAGHHS HHTErPAUHONHBIX (PYHKIMAd pPYKO-
BOASAWHMH TMJA4HOBBIMH OPraHavH Lacrositedbio TpedyloT
TAKOH OPraHH3aIHH INTAROBOI ResTeILHOCTH, LIPH KOTOpOil
Hbelmo 6u 0GecrieueHo JOMHHHPOBANHE Gft najg Gtk.

SaMeTI’lM, 4yTO HC YCM HHDLIM, KaK CGJI0XKHOCTbIO HOCBHIX
onepauﬁfs NpH HUX 1IJAaHMPOBAHHH, BLerga oOlpeleAnnoch
AOMHHHpOBaHHE

G, =G

4 1y

Teuepn BepHeMCSl K NCPBOMY HAlPABJACHHIO CHULTEMHOTO
aHaMH3a -— pofacMe  oBACHOBAHHSA  TEHEpPAJbULIX  LeACH
oliepatuil,

B cootBerctBHH ¢ oupefensnueM (cM. ra. 1) neavio ore-
pauuy ABAACTCA NOCTHXKeHie B OyAyNIeM UEKoTOpOll 2Ke-
aaemoll cutyaund. [loatoMmy dopMyanpoBre uean onepauny
NpealecTByeT UPOTHO3 U HOCTpPOeHHe cueHapues, Mns
oupegesella 3THX UOHATHI OPCIBAPUTCARHG caelyel OIpe-
HeiuTh liousaTue obpasa [40].

O6pas — Bce HAKONJEUUDLIE H OPraHW3OBAHHBIE 3HAHHS
cHereMel o cefe u o cpeide. OpraHusoBaHHOCTE 3HAHHUM
03HAYAET BO3MOMKHOCTL MX KJIacclndHKaHH d YMEHHe pac-
noiHaBaTh cHTyauud, K pacnosuaBanuio oTHOCATEA  Bee
BHALI AMATHOCTHKH, JIAsl pacrodlaBaHHg CHTYAUMI MOMKET
OLITL HCIIOJAL30BAHA 3HAYHTEJbLIO pPa3BHTAS Ccellyac Mare-
MaTHUYeCKasd TCOPHA Pacios3HaBaHus.

Ilpoenos — obpaa Gyaymero, KoTOphil BCerfda ipefme-
CTByeT IJIAHHDOBAHHIO, T. €. BEIOOPY TIaBHOH NeNH H paa-
BOpaY¥BaH{D ce B Hepapxmio uejaeh u 3zafgad, [lpornos
KiAafeTcl B OCHOBY BOCCO3TaHHA OyAyuIux cHryauwil. Ha
nporHosa (uaun o6paza OyOyuiero) BHITEKAaeT 3HAYAMOCTD
(BAXKHOCTB} TOID HAM HMHOTO COCTOAHMSA CHCTEMBI HAW CH-
TYAUWH; OTCHAA H BLITEKAET LeJdb JNeATeNbHOCTH,
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Ciesaputl — 00la W3 BOCCO3MAHHMX ciTyanuin Oyny-
mero Ha wnurepsade [0, 7] Ecau cuecreva e oxaseisaeT
CYULECTREINIOT) BJAHAHIA HA CPOJIy HIH 3TQ BIHANHE i€
YUHTBIBAGTCS, TO CIlcHapHeM Oyler iHasbiBaThC 0HO H3
BO3MOJKHBIX COCTOHIME cpenul 8 OyayuieM. Cpela CHCTCMD
MOXKET COCTOSTB M3 COBOKYINOCTH <«BHCIIHWX»  CHCTCM,
BaaUMOZERCTRYIOIKMX ¢ cHCTeMOiT 1 mexay coboit. Tlpa
UPOTHO3HPOBAHUA M IOCTPOSHIH clleNapHeR paccMaTpHBa-
I0TCS  pasdHylible BapyaHTEL  KOMOWHAUME  NOBeAemHs
BHENIHHX» CHCTEM, 4TO NPHUBOAHT K Pa3THUHLIM BapHal-
rav cuenapses. Ila ocHoBe cneHapues QopMupyercs re-
HepaabHasl 1egk Qnepallud, ofecneunBalouan I8 CHCTeMbl
wedaemyio cityauio s Gyaymen. Hanee, chopMyanponan-
1ad Tepepanbias [edb Pa3BODAuUNBACTCA B HEPADPXHIO
(rpad) meaeil W 3anay, KOTOPYKY HHOT4A HA3LIBAKIT KYPCOM
neltersair {39). Kype Odedicrsuli-—3to rpad ¢ aorukoii M,
06pa30BAHALIl B PC3yALTATC UPHISATHA PElIelHi u3 rpada
¢ norukoit UfHUJH.

BoaMoxxHLl 2Ba nyTi GODMUPOBAHHHA TICHCPAALHLIX 1€~
Jcit ¢ COOTBCTCTBYIOLIMMHE KCpapXusiMu umeaecil W 3anag H
zpa uyTtn dopyMupoBania Kypca Jaefiersni: 1) Wz brex
aNbLTCPHATHBHLIX CcUeHAPHCB BLIDMpaercs OIMH Hauboaee
BCDOSITHMH W B COOTBETCTBHH C UHM DOPMYTAPYETCS TCHe-
padbHas Leab M Kypc Aedcrsuil; 2} S KAXKIOIO anbTep-
HATHBHOID CLEHAPHUS CTPOUTCH CBOS TeHCpaJbHas 1edb <
croell HepapXHeld nenel H 3alan {BAPHAHTAOE TIIAHHPOBA-
pue). Oanaxke B 000MX CAy4asix IR KaXIoro CUeHapHSR
PACCMATPHBHETCH HECKOJBKO AJNLTEpPHaTHBHBIX CeHCepanblbiX
netefl H, CAEIOBATENBHO, HOCKOIBKO AJThTEPHATHBHEIX Kyp-
COB JeHcTBUIT.

Ila pue. 3.16 nponnmocrpnpoBan upoucee popMuposa-
IiMA  anbTepHaTHBHBIX  Kypcos Aefictsuft. Adas Kamiaoro
Kypea AellcTRHMIL cocTamraserest caofl nJgan oucpaiui, pac-
UPCHEAS 0T PCCYPChi M OICHHBAIOTCH BO3MOMKHHE HCXO-
Al OYZyITMX omepaldil ¥ HX nocacactsus, Hna ncero 3rto-
r0 HCMOJIL3YIOTCA OTICALHLIC MOICAH HCCACIOBAUNA Ollepa-
1M1, B TOM uMCAe HMHTALUAOHHLIC MOLEAH (HAd CHCTEMb
HMHTAUNOHHLY Mmonacnell). Ha ocnose aHanuza annTepHa-
THBIUIX KYPCOB ACHCTBHI ¥ HX LOCAELCTRUI HPOHIBOLUTES
Buop odHolt reHepanhHoOR UGAH CO CBOHM KypcoM 1efcT-
BHA. B KauccTBe fAPKHX NDPHMEPOB, KOrga TPHXOIMJIOCH
IejaaTth BLOOD MeKAy LBYMSR BO3MOMHLIMH TeHeDanbHBIMH
LCAAMH, MOXHO TIPHBECTH CHTYAIHIO, CAOKHBIIYIOCH TO-
cne Dopommhckoro cpaxeHns B OreyecTBeHHYIO BOWUHY
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1812 r., u cntyaumio nepea Gntoir na Kypeko# ayre 3 Be-
LIKYI0 OTeyecTeentivio sofiny.,

CaenyeT. 0IHAKO, LIOAUCPKHYTD, 4T0 A3 GOPMHPOBATINSE
reHepanLHblX Ueaell ¥ KypeoB ACHCTBHEL OMNHHX [IPOTHO30B
H Ccusnapyes Hehoerarosno. HyHO eile uexoanth ua Ho-
Jeg BbLICOKOM 110 PaHry LedH, ueM GopMyJaHpycMale  adb-
TCPHATIBUBIE TEHEPAJAIDLIC UEJNH CNCPAUllil, a4 B HeKOTOPHIX:
CIVYasx ¥ H3 JOKTPHHEL

Tpoenods: camyaquy (Cueranut 'E—ydymc’e‘o_)_]
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e~ Jed -
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DEUIERUE G UEHNARX ‘
Jenmensuocmu l l L |
- . + e V lequ 1-20
ypotus

e
3-20

T Soobj
S 2 S T
L Pacyem u araau3 nocaefemBul xamdoco xypea
Iﬂ;f}’cmﬂug},anpede/re#ue Heodro0umMbIX peCyncod ]

fIOUHAITUE PEUIEHIR A
OroHIAMesHOP PRUIEHUE 0 LEAAX é)
GEAINENLHOCMU -NAZRUPOEUHE ~ / -
| pacyem-Gudenerue pecypcod b

Pue. 3.16,

JLOKTpURY MOXUO OUPEIeANTb, KAk ACKOTOPYIO HCXOI-
HYIO YCTAHOBKY, KAK HEKYIO BLICIOYIO [&Nb, BhIPamai0ULYIo
CTpeMJEHNC K Olpeleneiliiol HACAALHOA CcHTyaldu ¢ yue-
TOM OrpanWucHHIl (MOpaJhibIX, IIPABOBLIX H T. .} Ha CMO-
cobu jloctukenus  neselr,  ITlyern, Hanpusep, B css3n
C UPOMBILIEUIILIM PA3BHTHEM HeKOTOpOro paitona norpedo-
BAJOCh IGIANSITL YPOBCHL CrO SHEPrIBUOPYIKCHHOCTH. ITO
MOXKHO - CAeAaTh  TPeMsl  adbTCPHATHBHLIMH  ClOCOGAMH:
CTPOHTCABCTBOM THAPOCTAHUHH, TEMNOBOH H aTOMNON 3aCK-
tpoctanupi. Takum o6pasoM, uMCIOTCS TPH ANLTEPHATHB-
HBIC TCHEPAALHLIC 124 H BLICINAS LUCAL OTIQCHTEILHO HMX.
Hoxtpuuofl Gy1yr upuHsiThle 3aKOHOLONOXKEUNA (yCTAaHOB-
KH) © 3arpsisticdds cpPeAbl H ONACHOCTH COOPY:KeHHY IAs
3M0poBBA Moael,
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B zakawueHue caenyer cKa3aTh HECKOJbKO ¢JAOR No 10-
BOIY CAMOrO TCPMHHA «CHCTEMHLI auaan3».

Mu! onncann oAiMH U3 BO3MOMKHBIX BAPHAHTOB TOTQ, YTO
IIPHHATO HA3LIBATL CHCTEMHBLIM AHAAMIOM, OTKYAa CACAYCT,
UTO O HeoTAedliM OT nponeca ueneobpaszoBauns u
NAAaHHPOBAHKA OIHAKO HOCKOABKY TIpoilece ieneol-
pa3oBaHHA — NpOLEce TBOPHECKHI, TO, HCIOAbL3YS MaTema-
THUecKHe Modean 1 IBM B 1nanoroBoM pesuMe, Mbl MO-
JMEM IIpoflece ueneofpasoRaiis HHTCICHPHULIPOBATDL, 4 110~
Ayyaloluiiecs B pe3yabrare 3Toro laanul caenarn fodee
rayBoko  0O0CHOBaHHBIMH M KoMnomexkchnimn.  [lostomy
BIIOJHE MOJKHO COTJIACHTLCS C LUHPOKO H3BECTHLIM BBEICKA-
3bBAHHEM O TOM, YTO CHCTeMHBUI aHAMH3 — 3TO IIDOCBL-
WEHHBIH 31paBolil cMBIC, HA CAy#0Oy KOTOPOro (0CTABJCHDI
MATEMATHYECKIE MOLETH,

3aMeruM, 4T0 HeKOTOpLIe ABTOPsl TPEANIOYHTAIOT T
BROIHTL HOROIO TEepVMHHA «CHCTEMHbIIl aHAAH3», a CUHTA-
IOT, 4TO HPoOAeMATHKA CHCTeMHOTO dHajdHza OTHOCHTCA
K HCose0Ballio onepaunii npy pacluipedHOM TOJIKOBAHHH
Itoro Tepmuda. (& Hawell TOUKH 3peHHA, 3ITG HE COBCEM
T4K XOTH OBl MOTOMY, YTO HCCASAOBAHHE ONCPALHH HCXOJAHT
N3 3aJaHubIX LCACH, 4 CHCTEMHBIH anannid 3anuMacTces le-
AcoGpasoBatiicM, as DoATBepACHUA NPHBOAAM Ta0auLy
CPaBHUTCALION METOOMOTIH NCCISNORAINA ONepannil 1 cu-
cTeMHoro ananusa (tatua. 3.1).

ITorpefnocTe B veM-T0 NOIOGHOM CHCTEMIOMY allanH3Y
B HAPOAHOM XO3flcTRE cTaAa oulyuiatecd net 15—20 romy
HA34a4, H B [EPBYIO ouepeab B cepe ucecaelosauHil H pas-
paGoTok. Jlo 3TOro OTHOWEHHS H CBA3H B HAPOAHOM XO-
afticrBe, B ofiacTh nceaeloBanuit ¥ paspaboTok Gelaw oi-
HOCHTEIBHO  1IPOCTH M MO3TOMY  CAGKHBIINECH METOIb
YNpasieHus, IJIaHUPOBaHUA H NPaKTHKA TIPHHATHS pelle-
HHll COOTBETCTROBANM CBOEMY RazHaueuHio.

OnHako Beeria Hulaa 064acth YCNOBCYCCKON LesiTeNDb-
HOCTH ~— BOGHHOC ACA0 H VIpPaBJeHHe DOeBbIMH OTepalhsl-
MH, KOTOpas H3ZaBHA OTJAdYa1ach CBOell CJ0MKHOCTRIO,
B KOTOPOil penicHHA 06LIYHO NPUXOMUTCH IPHHIMATDL B yC.10-
BHAX HEDMPENeJeHHOCTH N A KOTOPOH H3JOMKEeHHble Bbllle
OCHOBEL CHCTCMHOIO aHAJKW3A He NPEACTABAYIOT yero-aubo
NpUHIHARAALHO HOBOro. To, uro cefivac HaspiBaerca CH-
CTEMHBIM AHAJIH30M B OTHOUICHUM ILJAHHPOBAHHS BOSBLIX
OTepaUNH, TOTHOCTBIO NMOKPLIBAETCH TAK HA3LIBAEMBIM 1PH-
HATHeM Peediil Ha GoeRyio onepatino. 31eck Ta e Ipo-
faema BbpIGOpa Kypca AeficTBafl M NOCTAHUBKH Heaed N
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3afad 10JUMHEHHBIM, KOTopast W ofipasyer Aepepo HeacH u
3afla4 CHCTEMHOTC aHa u3a.

Paanuuusa McAly «CHCTCMHBIM aHAJHIOM» H «CHCTEMOI
pelueHuii Ha HoeByw oncpauimooy [42] zakaiogalTes TJaB-
HeiM 06pasoM B 00aacTaX NPUMEHEHHS H, CJIel0BaTeqNbHO,
B XapaKkrepe NEONPEIEsCHHOCTEH W B CPOKAX NPOBEAEHHS

Tatanua 3.1

Heeneosauie onepaunli Cucremunlit alaans
3anaercs (wedpopvanbEo) LEds 3anaetcs cutyaumun (TouHee, Boc-
BIH 330313 onepaidu C03]4eTCH — NMPOTHOBHpYeTCA) o He-

KOTOPas ZOKTPHHAE, IAean WiH ofliee
nowenaude o poad CHCTEMBI B CH-
TYALHH

Bussasiotes draktopet 11 crpa- BriszaseTcs Bech HAG0p BOIMONK-
TErHH, YCTAHABAMBAIGTCA Baphbi- | HLIX AJNbTEPHATHBHEIY  TeHepadbHLIX
pyemuic, HepapuipyeMue (Heonpe- | nemeil. Kanoias anbrepHatiBHas reqe-
[ JenHBle, B oM UHCie) (apa- | padeHas ueds auepea rpad L HJTH
METpBl, Xapakrepuaywulke oncpa- | ofpasyeT cBo# kype efictemii (rpad H)

MO

PaspaGaruinacres  maremariie- Hponsueanred pacier nocae et
CKast MOAe/L ouepanud, TAg He- | K@iioro Kypea jedcrouéi € Jipume-
JEBAST PYUKIHA NPEACTABASST Cu- | HEHITEM METORA HCCAeADBAMIS onepa-
Golt marvemariueckoe orpamenne | wur u 3BM. GceymecTpasercst -
el crepannn Gop onTHMalbHOro Kypea aelferiuil

Pewaercs wnucro maremariue- Jlns mrifpandoro kypea jlcHeTeid
CKaf 3afava ONTHMHIAIIM paspabateiaercs nJaH onepaunn {Kax

CUBOKYIHOCTH TACTHBIX ueﬂeﬁ " 34-
| sau), ofcencueHHBIH pecypeaMi

onepaityit. JlAa cucremn TIpuusiTHSL peliCHHIT Ha BoeByn
OlEPATMIO HEOTIPEILJACHHOCTh CO3NAST IPOTHBHHK W Kpyil-
Has aneparist MpoTeKaeT 3a HeCKOJbRO HELEAL (M0 LIipHMe-
py Beankoit Oteuectvenron soinnt) [7].

CucTeMHBI 2HATNZ BO3HHK, 8 MCPBYH ouepelb, N3 TJa-
HHPOBAHHA HccacaoBaHull 1 pa3paBoToK HOBLIX CHCTEM
opyxusa ([IBO, IIPQ, pakeTdo-KOCMINCCKAS TEXHHKA).
AauTebHOCTL ONepalH  (3aBeplueHie paspadoTKH Godb-
mofl cHeTeMBl) 34CCh HCUMCARETCA rofaMu, a neoupene-
JEHHOCTH  CO3I14I0TCA KAK  [POTHUBUHKOM, PA3BHBANIIHM
CKPLITHO CBOH CHCTEMDLl H KOHTPCHCTCMBI, TAaK W HaydyHO-
TeXHHUeCKMM nporpeccoM. B onpejencuuoM cMelcile 06-
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JIacTh NIPHMEHEHHs] CHCTCMHOIO aiaduia c/oikiiee odnacTH
MPUMEHCHUA CHCTeMEBl pelueHdii Ha O0BBYIO ONepalHIo, MOo-
CKOJBKY B NEPBOM cJyuae HcoOXOANMO HCXOAHTH 13 mia-
HHpOBaHusl OyNyllux onepauuii ¢ UCHOJIb3OBAHHEM elle He
CYLIeCTBYIOLLEH, 4 TONBKO CO31aBAEMOH CHCTCMBL OPYIKHA.

OaHako, ¥ CHCTEMHBI aHaJu3 M CHCTeMa MPHHATHA
pemeHuil la ONepaunio, HMes NPHHOANHAJLHOE CXOACTBO,
HMEIOT Pa3iuynd B IIpHeMax ¥ MeTOAOJOI'HH HCNoJb30Ba-
Husl. BsauMHOC HCNOJIb30BAIME OTBITA 0J0HX HAIIPABIEHHH,
GesaycnoBHO, cymecTsedHo nx oforatut. Tak, B obaactax
UCIQ/b30BAHAA CUCTEMHOIC alaJila IMHPOKO IIPHMEHAINOT-
cfl paznoobpasHble MareMarHuecKHe MOJICTH H CCTeBhe Me-
TOABR MTAHHpOBAlWS, KOTOphE MOTYT HallTH NOpPHMCHEHHE
NpH TIAHHPOBAaHHA HocBwX oncpaunii. € Apyrod CTOpOIb,
NpH MpoReleHHM (0CBLIX ONCpALUf Hepapxua uLeaed n sa-
Jdau Bcerja COBTMAAACT ¢ aJIMDHHCTPAaTHBHOH HepapxHed.
Otciora ueTkocTh QOPMYJHPOBOK Letdeil 1 3afaiy H elHH-
CTBO ILIALA KAaK CHCTEMBl PEIUeHHH 10 IIOCTAHORKEe 3a1ad H
paciupenesennlo pecypcos na onepauuio. Bee 370 coslaer
YCAGBUN A5 BEICOKON OPraui3osainocri s nposeieann 6oe-
RBIX oTiepaluil, 3TH YCJA0BHSI 4acTO OTCYTCTBYKIT B Ollepa-
UuAX B O8JaCTH HApoZHOro X03imficTea ¥ npu pazpadoTkax
HOBOH TcXHHKH. Mepapxus uedaell W szanau TaM MOMeT He
COBITAJATL C AIMHHHCTPATHBHOH HCPAPXHCH, B peayabTarte
4Ero NOHBHIOTCH «IIOBHCIIMC B BO3JYXe» NpoBaevbl 1L 3a-
da4yH, 32 KOTOpLIC HUKTO HC oTBedaeT. [lian npownasomct-
BCHHOM OMepauii 4acTo ICKYCCTBRIIIQ pa3dusaeres HA ARa
niana: TaaH, upeicrasadiowsii co6oll B3aHMOCBSIAHHYIO
CHCTEMY 3alay JIJd PasiHulibix OPraHu3allvi v [JaaH va-
Te€pPHAILHO-TeXHHUeckoro ofecieuenus onepanydn, Kpowe
3TOrO, NpH CPeIHeCPOUHOM MJAAHNPORAHUM T1aHB paspado-
TOK HOBOIl TEXHHKM YACTO HEJOCTATOYHO YeTKO YEA3BIBAIT-
cd ¢ JIPOH3BOJACTBCHHLIMH TNIaHaMu. Bce 3T0 INprROSHT
K TOMY, YTC ONEpALHH TPOTCKAIOT MCHCe OPrasH3OB&HHO,
9TO CKa3blBacTCA Ha cPOKaX OKOHUaHHA pazpaborToX H HX
YIOPOKAHHN,

Boiabman opranusoBassocTs apMCHCKOH CTPYKTYPHL 110
CDABHCHHID ¢ HapoIHOX03RlCTBelNof obbsicHaeTest ee 00.Tb-
WOH FHOKOCTBIO, T. . HaJuyueM TpeX (a lle ABYX, KaK B Ha-
DOANOM XO38ficTBE) CTPYKTYD PYKOBOACTBA WAM yIpasJse-
Huf: TePPHTOpPHAABHOTO (BOEHHBLIE OKPYra H TapHH30HL),
OTPACAEBOTO (BNl M poJa BOHCK) M NEACBOTO (rpymiibl
BOIICK )Ha TEATPaX BOCHHLIX ACHCTBUNA, POHTHI, apMIH
HT. IL).
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CoBnaneHne agMHHHCTPATUBHON Hepapxuy LedeH M 3a-
llay B BOEHHOM Jejie Kak paz U obecleuMBaercd CyLIECT-
BOBAHHCM I[e1CBOI CTPYKTYRL PYKOBOACTBaA, KoTopas ofpa-
3YCTCA 13 TEPPHTOPHAJABLNGI 1 OTPAcIeBOil MPH BO3IHKHO-
BCHHH LEJCH U 3a4au Ha Tearpax BOCHIDLIX AciICTBHIT HoH
B noaocax AefcTBull poHTA, apMHMH M T. 1. B Teopuu
VIpaBJeHHs] HApPOAHLIM XO3HICTBOM 00CyXaaercsl OOLIUHO
TCBKO B3aWMOACIICTBHE MeX1y HeCctKHMMH CTPYKTYpaMH:
TePPUTOPHAALHON CTPYKTYPOIl PYKOROICTBA M OTPACICEOH.
B rocteniee ppeMs sozuHxaer see Godbllie npobdem pas-
padoTOK M CO3TaHNA OGOJBLUINX CHCTEM MEMXOTPacaeBoro n
JaxKe HajoTpachaeeoro Xapaktepa. Peuiedue svux npobaeM
TpebyeT Takoilt Ke opraHH3alHOHHOIl FHOKOCTH, KAKYI0O HMC-
I0T apMCIICKHE CTPYKTYPLI.

9. MIAHBI M NPOTPAMMBIL. MPUPOOA NNAHUPOBAHWS

9.1. MnauupoBanune U PYKOBODACTED B MepapXMUecKux
cMcTeMax

B ueppyio oucpenb, HEOBXOINMO YTOYHHTL COOTHOLUICHIIE
MOy pPeuicHBeM B IanoMm. Penenne 6na0 0lpeneseHo
KdK BLIGOD 113 ANLTCPHATHBIMX cTpaTeriii WM cnocofos
JICHCTBIN, HalpaBJeHuBIX Ha jJocTitKenue uean. [lpw stom
BCJE] 34 peillellHe HeMeellHo MoXeT HAaYaThesl i1 Camo
ACACTBIC 10 PEITENINg 322491 HIAN JACCTHASNHI LS.

B sazawax 1roucka, pacto3Haraumdst W AHATHOCTHKH pe-
HICHHC KPOME 3TOTO ARJAALTCS €IllE H 3aKHOYHTENbHbIM 3Ta-
1OM MOHCKOBRLIX Iponcfyp. OAHAKo B GOALIIHHCTBE cayla-
CB TIPHXOAHTCHE MUMeTh ACA0 He ¢ OJAHIM DCLIEHHAEM, a ¢ Cii-
cTeMoll peuicHui, a cucTeMa peulcHHl yxe o0pasyer naan.
[Tpuuem maanm — 3To cHcTeMa TpelBapHTebHO (IO Hayama
onepanyi) OPHIATHIX pelleHH, Tak uTO Kakoe-MiGo pe-
mieHHe, NPHIATOC B MOVENT COCTABJEHHS IlaaHa, N 1iayano
AClCTBUA, Peafu3yIoLiero 3TO pelleHne, MoMcer HbTe pas-
DCTEHO AAUTEAbHBIM TIPOMEXYTKOM BpeMeHd, Pazpecen-
HOCTBE BO BPEMCHH MeMy pelI&HHeM H HavanoM ero pea-
AH3aUKH — XapaKrepHad oco0eHHOCTh Iu1aHa, pesko 00o0-
crpAamwan npobaeMy HCONPEACJEHHOCTH W CTapauras ee
RO MHOIOM IO-HHOMY, UeM B ¢Jaydac elHHHYDBIX pemennil
Ecad Mbl nMeeM /€10 ¢ OAMHOYHBIM pelleHHeM (Mau naad
yoaetTcsa CBEPHYTb HAM UPEACTaBUTh B BHAE OAHHOYHOTO
DCLIEHHA), TO MOXHO C YCIEXOM HCIOJb30BaTh Pa3BUTHIE
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MeTOAbl HCCICIOBAHKA Ofepaldil A9 CUTHMHA3ANIN peure-
Hufi. Ecau ke peds naer o cucreMe pellicHuil, T. . 0 IJda-
He, TO 371eCh O TEOPHH MATEMATHUECKHX MOALICIHT UPHITHA
CICTEMM ONTHMAJILHBIX PeUICHIIH FOBOPUTL TOKA paHo: Ta-
KY:0 TeOPHI0 IPEICTONT elle pa3nadaTLlBaTh.

[louaTHe @iian» HMEST DUBHL MHOrQ 3HAaueuuil u 1 He-
ro 44cTO BKAATHIBAETCH DAIVIMUHGLIL CMBICT H COLCpHAtiie.
Hame Beero Mal BCTpeuaeMcsl ¢ I[LTaHaMH OTACILHENX opra-
HA3aLIT, KOTOPHE OIHOBPEMEHIIO MOTYT pPellaTh HECKOALKO
0AH3KHX 110 coacpskanni 3aldady. TaxHe NJaHE ABAAKIOTCA
PUHKYUONQABHIMIE, HOCKOJAbKY OHH ONpefe’siTcea QyHx-
el Tof opraynzallii, Koropad HX COCTABJAACT, HAH AAf
Koropoii oHn cocrasanioTed. OTcioga AJf IIPOH3BO/ACTBEH-
HEIX DpeInpHArHi H# oTpachaell XapakTepio HalddH4HE T4a-
KIX TIWIAHOB, KaK TJaH [pol3B0JICcTsa, MI1dH MAaTCpHalbHO-
TeXHHYecKoro cliabmeuns, 1Aad 1o Tpyay i 3apaboTHoil
naare, PHHAHCOBLIL 1MaH, TNaHbl KOMUJCKTAIMH, IIA1aHbl
KanurtadbHoro crpoxredabctBa, njgadsl OKP w TP u 7.1
DopMLl NpeacTaBJeHNS TAAHOB TaxMe BCCbMa pPasjiHuHLL: |
OT NPOCTOrQ CIHUCKA — K KAKOMY CPOKY H KOMY, KAKHC Pa-y
0OTLl HYXKHO clenath 10 MATPHUHLIX IJAaHOB H CETEBLIX
rpauKoB BKJIIOYATCALHO. B oTanuue oT BeeX (YHKUHO-
Ha/AbHLIX 1LTAHOB, YNOMAHYTHU1 BhIIUE I1ddaH ONCPALHH HHO-
CHT B UPHHUHIE KOMIJCKCHBIT Xapakrep, T, e, colep-
FMUT [TOAHYIO CHCTeMy Ledell n 3akay H COOTBCTCTBYIOLLIHX
HM YacTHBIX olepaiuufi H MeponpHATHH, HaIIpaBJeHHLIX HA
pelIeHHe TJARHO{ 3alladd HAM Ha OCTHMKEeHHe TaaBHOil
ueqan onepaunud. Ecan opranusaunsi uMeer HeCKOJIbKO Ta-
PasJeNbHEX TIVIABHLIX 3aAad, To AJf KamJA0d riaasuoil 3a-
ayy CTPOMTCA CBOM KOMINIEKCHLI Ian H 3areM ywxe H3
COBUKYIIHOCTH KOMIWIEKCHLIX (ITaHOB JAOJMKHEL OOPa30Bbl-
BaTLCA (PYHKUUOHAALHBIE MJIAHLL OTAEARHEIX L0Apa’ilene-
Huil ¥ oprarusawiii. Tak, k coxaaenuw, He Beerfa OuIBACT,
UTO 1IPHBOIUT K PA3HOTO POJa HEYBA3IKAM M HCCTLIKOBKAM
A PYHKILHONAJABHLIX I/1aHax. B zaabHeleM noa KOMILIeKC-
HblM litanoM OyaeM Bcerda NOHHMATL TJIAH QNepaiuy.

B cHARNO cxeMaTHIMPOBAUNOM M (POPMAIHIOBALNOM
BHAE njan oflepaumiii HepapxHUeCcKol CcHCTeMLl MOMKNO
NPEACTABHTL cheAyIoinuM ofpasoM.

Jliobyo sepxuoIo CTPATy MOMHO DPacCMarpHBaTh K4K
COBOKYIIHOCTh YIPARASIOILAX CHCTEM JJa5 BCell COBOKYITHO-
CTH HIMKHHUX Crpar, paccMaTPHBAEMBEIX KaK COBOKYMHOCTD
00beKTOB ynpasneHua. PaccMorpuy k-0 CTpaty, KoTOpas
CONEPKHT Iy opraHoB ynpasneuHd. Bmleanm cpean Ilx



opranos ynpabaetus O%; oprad yrupaBIeHHT o OTHOCHILHH-
osl K HeMy OOBEKT YUpPasJIeHHA Ha BCeX HIKHEX CTpaTax
or (£ -1)-11 710 Hy.1eroil BKJIWOUMTCIARHO (puc. 3.17).

Cmpama K+!

v

Cmpama k-1

OFsexm ynpalneHun opeaka ynpadresus

A — KOMPOIULUA 1 A2Pe2UPOORHUE UNPOPMELUL RAHTAOE
odpamnod A3,

\.; - dexomngiuyua u dezazpeeupobarue NAaHos u yraiasud
Pue. 317,
Boiaeane opran yupasaenus OF; M <COOTBETCTBYIOLLK

odbekT yupasaeHys, MOXKH0 HopvMaabHO 3anucaTh BelpaKe-
HHC, amagornuioe (1.2), 1 1a3 3TOro ciaydasn

2k = oxir [P {x*

i

)| XEp () = FFj (x%; L),

i, [ta. :’fl !

v

& Uk A & .
ot AT it 1) Fotto 1 P 1t 1)

Sy Ky, 27 eye ke s 1€, 11, (39.1)
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.

rae  x% (i) — Hauadpboe COCTOMHAE ©0bLEKTA YNPARJCHHH, Y

o R kR
npuHalNexallee HekoTopol ofaactd K {f), u x? () —
k41
3ajlaHHOe BHICIIMM OpraioM yrpasiehusi O°F COCTOsHME TOTO
xe OOBeKTa ynpap/ieHusi B KOHLE HHTEPBAJIA I1aHHPOBAHH
[te, 2%].
HMitrrepBan nsaHupoBaHHA Ha CMeXKHOH crpaTe [f,

obbIgHo Goape ueM (i, ff] u [, r’f]n:[tn, t?“], rie n—

HeKOTOopoe uenoe YHCaO.

k
£

CHMBOAHYECKAA 3KCTpeMH3auna HedopManbHOro dyuk-
unonasa @ B (1) o3navaer MpoONeCC COCTARICHHA TIana
B oprade ynpaeaennn OF (l<j<lln; O<Ch<sm—1) 11a
cBoero 06beKTa YIIPABRACHHA, KOTOPHIM VYTPABAAKT 101
pykoBoacTBoy OF; Hexaropoe uncao ([;i.-1) Opraies ynpas-
Jenus, otuocsmuxcs K (B-—1)-ft crpate (puc. 3.17).

B pesyawrarte omnepandd (1) odpaszyeTcs IIaH B BHlE
Tpoitku

o
T
Ii o

#& 5 &
f;]el 4" (x]', i ta, r’lh ’ u'.-. o ’-‘?I » Zf), (392)

rie zh;—rpymia nokasateneil nJaana,

k. — (ok ) %
¢ =(z R AT,

), (3.9.3)

TAKHX, HADpHMep, KaK MoKa3zaTeldll no KaUecTRY M Xapak-
TepHCTHKaM H3aelHil, no obbeMy zapmiaTel, NC QUHAHCAM
(1pubolab, peHTaleAbBHOCTL, TIAATEXH B GIOKeT) H T. M.
Yacrh M3 3THX [oKaszaresell SBJASETCS HOPMUPOBAHHOH H
MpH NAaHHPOBaHHH 3afaetca oprauy Of; co cTODOUBL €ro
PYKOBOASUIETO OpraHa Oi’“.

Hans coctaBrenna naana {2) co cTOPOHK O’:+l mocTynaeT
3ajianpe
k ok ok TR k1
=) w(h), 2), (3.9.4)
o
KOTGPOE COLEPIKHT: HESH X, (t%,); pecypecnl
3
1k (f) = (uk; {f) dt, (3.9.5)
o
BRI THEMBIE HA BeCh HHTepBad [fy, £*;] ¢ yKazaHnem, riae ux !
noIY4NTh (B &*;(f)) DBXOLAT TaKKE pecypch, Oo6BLEKTa -
ynpaBlennus); HopMaTHsHble TPeGOBAHMA K NeATEJIbLHO- i
11—248 N 161




CTH, & CJACIOBATENBLID, H K I[L1aHy, COCTaBJIeMOMY oOpra-
‘. Hom OF;:
{ Byl _ g kel _k+1 kit
¥ 2y =2, .2, . z“f5k+1)' (3.9.6)
B miane (2) me Bce nokasaTeJH HOPMHPYHOTCH CRBepxy,
no3TOMY

Se> Sk (3.9.7)

[Nockoabky OF; monyuaer 3amanne B BHAe (4) mpM ycJoBuH

(7), TO Bb]60pOM pacnpeae.aeHns pecprUB uk. it l‘k]’ a Cc.Jhe-
rolf.
!

JOBAaTebHO, H TPAaeKTOpHH X% OpraH ynpasJeHHs of-
!

it f'?]
THMH3HPYeT CBOH MJail H CBOC YNpaB/eHUe,

C xpyroft cropoHul maaH (2) ABAAETCA KOMIUO3MILICLH
NAN0B HCUOJAUNTENC{, BXOAAWKWX B OOBEKT YIPABJISHHA

O%; u orHocsinuxed K (&--1)-it crpare, T. €.
L, k=]

i
==y = (3.9.8)
R - [
e -n’“—”‘ jp —THIEH peTO opraia ‘ympaBiewnna Ha (& — 1)
= [fas '
1

cTpaTe, mnofuMHeHuoro O#; [J¥-— 3nak KOMMO3HLHH, KOTO-
polii 03HayaeT COrJIACOBAHHOCTb, OOBEIHHCINE H arpermpoBa-
nie Bcex {;, p_, naaHoB. [IpH 3ToM, Kak W npexje, AJs
k—1 o]
paspaboTkn njana = (1, ty OPTan ympaBJeiis 0, monyvaet
W lte,
I

OT BeICIIeTo oprana O#; sajganue B BHlle

T =0T w0, 2, (3.9.9)
TAe ONATb-TaKH
. , i ko o B .
x}"‘(t‘f): Ul =), (3.9.10)
l_[:
e, k e =, k1
up “(l) = }Jl " (t)- (3.9.11)

Takum o0pasoM, cocTasideHuc mJaHa (2) MTPOHCXOLMT
B PE3y/AbTATC HTEPAIMOHHOTO NIpOLECcca, B KOTOPHI BOBJe:
yeHbl Opradbl YOpaBJeHud TPpex ypoBHel: 1) opraum ympae-
nennst Ok; cocrapasomuil naai (2), Z) crapuii no or-

ka1 =
HOLUEHHIO K HEMY OQpTaH ynpaBacHus Ov s CTABSILIHH 34/a-
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4y (4) n B KOHEWUOM WTOTC YTBEPHIAIOUMIL 1nan (2) n
3) noJuHHEHHLIC O*; opraHBl yupas/eius

Oﬁ—l {l<<p=<<l; s_)).

MrepallHOHHBIS 1IPOUSCCHl COUPOROKAAIOTC]  11eOHXOIH-
MbIMH pacueTamH, a B COBPeMellBIX YC/I0BHAX —- 3KOHO-
MUKO-MATEMATHIECKHM MOAeMU1pOoBallHeM H HCOAb30BalH-
ey OMTHMH3ALHOHHLIX METOMUB HCCASA0BAlMS Ollepanui
n 1. m. Tax, B uacTiocty, 3axauud (4) u (9) smoryr ObiThb
De3yJbTATOM PCLICHHSI OUTUMU3AUHOHHBIX 3a1au pacnpene-
Jelns B HA3ZHAYSHHS MErofaMH varteMaTHyeckoro nporpam-
MupoBanna (IuHellHoro, ueanlefiHoro u T. M),

[Tpaktuxa lOATEEpPXKIAeT, utn paspadoTka ILTAHOB —
3TD MTCPAUMOBRHBIL LIpOllecc, B XOTODLIl BOBJAEUCHLL TPH
ypOBHSt OpPraHos ynpasJicHHA. [aK, NpH COCTaBJAeHHH 1L14-
Ha NpelpHATHA, CKameM, Ha 10l 34[4HHC Bbljlaercs H
naspaboTaHHBI NaH yTsepmaacTes raaskoM. Paspabatu-
BAETCA TTAH IPEANPHATHH 1104 PYKOBOACTBOM JIHPCKIIHH
oracaaMu W ouexamu npepupusirust. [Tpu 3T0M HpOHCXOAHT]
ofMcH HHbopMaldeld Kak 110 Bepruxald B npeienax crpar
k+1, kB--1, Tak u 110 ropn3onTann BHYIpH {(A—1)-11 cTpaTh
(BoaMOXKeH 0BMeH mubopMalledl H 110 cIpare k). :

B urore coctaBaenus U/1aHOB HA BCeX YPOBHAX TOIY-
YHM O0NIHIl 1J1GH QUCPALLHHM, BBUIIGAHAEMOH OpPranH3aiiol-
HOH cHcrevoi

« =Ur et et ) (3.9.12)

E et B I T R T T

OCTaHOBUMCH KPATKO lld ONEPAaTHBHOM VIIPAaBJICIHI CO
CTOPOHBI oprana yupapieinus % peaanzauueii nnaHs
(2). 3nech MoKHO BLIIMCATL BhlpaXkeline, aHajnornunoe (1),
Aast 3nadenus: Pt; ouenoynoro dynkuuwonaaa @®. Haa ato-
YO JIOCTATOYHO OMepartopsl u nepemeunuic B (4.1) cuabautn
COOTBETCTBYIOLIMMH WHIckcamu. [lpn 3atoM B wucao apry-
MeHTOB OllepaTopa @, HOMHMO npuBerennybx B (4.1) Boiiger
HHpopmauns  oT Baaumogeificteylommux ¢ Q% opranop
yupasdenusa toft xe k-t CTpaTbI T. e 6vIerT HMeTh MeCT(

'()"‘Q (xf [to, £1° yf[rn. e

Tt
° [ ] %ok
V5t 1 T g, ) (39.13)
inkf
rac wk i it 1 — HHGOpMALHA,  TOCTYyNawLlas 0% or

Ok (j =£1i). Ec.nn BCE HAET TOYHO MO NAaHY (1O PACIHCAHMIO),
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-—d

TO H3NCPKKH Ha ynpasaenne ¢*; =0 vk 1 y/; B 3TOM Cay-
yae H Bee wh —

PaccMoTpHM uponecchl ynpaBJeHWs B Hepapxuue-
CKHX CUCTEMAX TaK/Ke ¢ TOYKd 3PeHHsd LHKAGR PYKOBOI-
cTRa. PacceMarpuy IUKA PyKOBOACTBA OTHOCHTCIBHO Opra-
Ha O% CruvyioM 6yler NOCTAHOBKa LEJAH HJAH 3a14-
HHA (4) u Ha A0dAW O"-J- IPHXOAHTCH VSICHEHHe 3ajaHIis.
Baokn 2—5 (puc. 34) B 210M cayudae OyAYT O3HAUATH
NOATOTGBKY RapdaHtos uaaila (2). Pewenuc Gyier osua-
yaTh BHIGOP OIHOrO H3 BAPMAHTOB [IaHa {(QITHMAJBIOTO
¢ Touxu 3peHHd opraHa O0%), T. e. OIepaAlHI0 SKCTPeMH3a-
uuy yHxinHoHaaa @ (1),

HcnonHeHne — 570 1POLECC ONEPATUBHOTO YIIPABJEHU.
Iipu sToM curnan obpartuoil csasu x*; aasa OF; odpasyercs
KaK KOMIO3NIHMY JoHecendd oT [;4 1 OPraHoB yIpPaBJIeHns
(F—1)-it crpathl, T. €.

b

& ["’k“.x_ P
X ()= L_J X, . (3.9.14)
=l
KoMmnoanusa (14) He wuckMmouaeT HHAHBHAYAJBHOTO KOHT-
() k-l
poada co CTCPOHBI Oj. 338 KaXKAelM Oph , T. €. MOJyueHHe R
Of CHrHaJa xi_] (f). 3amermM, uTO npPH KoMuosHumm (14)
POHCXOAUT W arpernpoafmie,k 1I"aK UTO CCAH figy, N, ,  —
PA2MEPHOCTH BEKTOPOB X, H x; COOTBCTCTBCHHO, TO

k-
- X0
i<l X Ay gy

p=I

OueHKA pesyabTaTa NPOHCXOZNT TpH £ > 1%, gOCKO.ﬂbI{y

{Ipu ATOM H3B2CTHBL HCTMUIIHEE xk U
P Pt T ALt 18

U.".lfus t']k] s TO MOXXhO OOpeAac/IHThR (t)aKTHT-IECKOE 3havyeHRne (1')_\]HK-

nyuoHana @

2hj == O [x* u vk
i [x i e f"}"] ? £\ o t-?] ! i. [to f1]I

H CPABHHTL ¢ TIAHOBHM (HopMartusnLM) 2°,. Kpowme Toro,
Ha 3TOM 2Ke 3Talle QUEHHBAEICH KauclTBO ONEPATHBHOIO
YIIpaBJIeHHS IO MoxazaTeqdav )i
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PexoMergauny Wa Byayuiée KacaioTesi: COBCPLICHCTBO-
BAHHS TIGHHPOBauMA M 1IPOIECCa OTNepaTUBUOTO Yllpasie:
Hus, T. . BpiOopa onepatopor QF;, N*; 1 LA,

OILC]IK}’ H peKoMeHAailHH Ha Gy,tlyl,ll,ee. KaK [Ipa.BHJIO,
o . k1
OCyUJ.CCTBJ[HET TaxXe H CTapulid opraHd yIl.aBJjJeHUT Ov .

bosee Toro, Of” MCOKET BMCMaThes (,Hepes roqoBy® %))

—1
B JedarenbiocTh CAUOCO H3 Opraucs Oﬁ Ha k£— 1 cTpare.

TaxuM 00paszoM, Kak H TJaHHPOBAHNE, PYKOBOUCTBO
OXBATLIBAET, KAk PaBHAO, TPH CMCHKHBIX NO paHraM opra-
Ha ynpaBICHEd (HuAKCe ABYX VPOBHCIH PYKOBOACTBO ODLINNO
e NpPOHNKACT).

9.2, MnaHel M Nporpammel

HMznoxerHoe B 1. | Ho3Boaser waam onepaitny onpeic-
JAHTh CACAYIONHM 06pd3om.

Maan onepuayuu — 310 QUKTALNA CHCTCMB [eqcll, 3a-
149 W CPCACTB, NPenycMaTpHBAIONIMY HAllPABJACIIOE H3ME-
lHeHHE CHTYALUHH TNPH JNANHOM HAHX 1IPCANOIATACMOM COCTOA-
HHH CPEeJLL.

Morpefuoert B NMAUUPOSAMYUY BOHUKAST TOTAd, KOLA4
cucTeMa KeqaaeT yayduiure, csoe Oyaywec {50]. Ilpaspna,
CHCTEMa MOMET HMETh CBOSll HeMLW coxpamelle JMaHpoil
CHTYALURH, KOTOPAS s CAcTeMbl Gaaronpusitaa. Onepa-
IO, MANPABJIENIYIO Ha COXpadeHne cyUlecTnylomell curya-
nuK, naswieawr ofoponuTeabitof, [lian takol ouepaiuin —
3TO cHCTeMa Tlenell W 3afiad, npeIyveMarprBaIilas napadi-
3aLHI0 BO3ACTICTBHA CDEMEL

llockoabKy omepailisi pPa3BepTHBALTCS HBO BPeMeild H
A0S ¢ BLINCJIHCHHA HYZKHBI PECYPCh, TO IIAHY MOMKHO
AarL enle CIelyUHe 3KBABAICHTHBIE OTPCICJIRIHSI.

Komnaerconoid naan (MA¥ naam onepamun) — 310 pas-
BePHYTLIt Bo BpeMelH, c0agaHcnpoBadinlit o pecypcam,
B3AUMOYBA3ANULIL 110 OTIOWERKIO K QOILCT [eay TIepeUcHb
SACMCHTAPHALIX OlliCpalydil PARTHIHOTO DAHTa HIH, 470 TO KC
CaMoe, mepeucib 1IPOU3BOACTICHHLIX, TPOCKTHHX, HAYUYHHIX,
OPTAHNIAUMOHHBIX 11 JIPYIHX MCPOTPHATHE, HATDABIEHHKIX
Ha JOCTHRCHMe ofuled 1edd 1A PelleHHC 110CTaBISHHOH
3ataud. Wan eme onano onpeledeine: nian onepayi —
370 paapfjﬁoram{blﬁ B opranc YHpasJciis onepaukei, pas-
BEPHYTLIT BO BpeMeHu 1 ¢OHaTancHPOBAHHBIT 110 pecypeaM

Nepeuens uenell ¥ 3a1ad OA8 OPraHOB YIPABACHHA HUIILKX
panros,
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COanaHCcHPOBAHHOCIL TI0 pecypcaM O3Hauaer, yro ne
JaloTcH 3afaHus, e o0ecTiCUEHHDBIS PecypcaMu, d€ UTQ po-
H3BeJeHO ONTUMANBHOE ¢ Kakof-mufo TouKM apeuwst pac-
npefetedte  OTPRHNIYSHHLIX DPeCcypeeR  MeXay OpraHaMiu
VIIPABJCHHSA HIZIIHX PAHIOB.

Jloruueckass B3aMMOCBA3L M PA3BCPTKA BO  BpeMelH
03HauaeT, HalpuMep, 4Jd TEPMUHAJILHOH OMNCpallfy, NOMH-
MO IiaHa {12}, NOCTpOEHHE HCICJIHHTEILHLIX TLIAKOB B BH-
J& CeTcBLIX rpadMKoB 10 HAUada QUePalUH.

HMupiMu caoBaMy, Kak y»Ke YKa3bBaJoCh, IJaH colep-
JKAT yKAa3aHHUsd KOMY, KaKylo 34lauy H B KaKoc Bpems De-
IATh 1 KAKHE PECYpChl HYMRUQ  BBIAEANTL Ha PelleHHe
Kamaoil 3agaqu, bojgee TOro, B uagie LIS KAXKIGMQ Opra-
Ha ynpagsaenns JoaAHo OblTh yKazaHo Kakue, rie, Koria
I B KAKOM KOJH42CT8e PeCypchl JOJXKub Gblth TOTYUEHLI
I8 pelleHHs NocCraB/jeHHAN 3aiaun. ITa, B UACTHOLTH,
AJdd HApPOAHOTO X03ffcrBa O3Havacr, yro MJaaH-zajgaHre H
IJ1aH MATCPUAALHO-TEXHHUYECKITrD cHaG/KeHHd — 3TO IIPHH-
ILMIKAJABHO OQHH IL1aH, YCTAHABAHBAEMBIH OPraHoM yIpas-
JeIHA BLICIIETO PAaHra A48 OPrdlloB YIDPABJCHHE HH3IIUX
pAauros.

B 3aBHCHMOCTH OT AJAMTEAbIOCTH HHTepBaaa [f, {4 pas-
JRYANT KPATKOCPOunoe, cpeduecpounoe W 00A20CPOYHOE
waandposanue, S8 Kadaelllaplo-PA3BUBAKILLIILCE  oTepa-
UHI B HapOZHOM XO3HHCTBE KPATKOCPOUHBIMH ILIAHAMH
ABJIAIOTCS I'OJOBLIE IL1AlL, CPEIHECPOUBHMH — NATHICTHYE,
a ToarocpoyHeMu OylyT MAaHB, paccyHraHHBlE N4 CPOKIL
3aHNMAOUIAE HECKOAbKO TATHJAETHH. 3T TPH BHLd NMAHOB
pPa3JHualoTCH HEe TOJAbKO MO CPOKaM, HO M C COACPXKATelb-
HOH TOYKH 3peHuA. PaccMOTpHM, HallpHMCpP, MJaHsl BLIY-
CKa IpPOAYKLHH KaKDi-AH00 OTPacaH IIPOMEILIJICHHOCTH.
[1pn KpaTKOCpOUHOM MJAHMPOBAHHHN TAAHAPYCTCH BLIITYCK
YCTAHOBJICHHON HAa HA4aJ 0 TOLA HOMEHKIATYPE NMPOLYKILHH
UpH 3amadHoil Texdosornd. [lpu cperrccpodnoM maaHipo-
BAHHH [LJIAHHPYETCH BLINYCK [POAYKUHH C HOBBIMHU, HO TeX-
HIYECKH NOCTHMHMBIMH XaPAKTepUCTUKAMHA. JTo 03Hajaer,
4To B cepy CpelHeCPOUHOr) II&HHPOBaHNS BR/AOYACTCH
nianuposagge OKP, noaroroBki 1pOU3BOACTBA, KallHTAJDL-
HOTC CTPOMTEIBCTEA, MOJIEDPH!IIZAMUH H DCKOHCTPYKIHH TeX-
HOJIOTHYECKHX upoueccos. [Ipu xpaTkocpoudom u cpedne-
CPOYHOM THIAHHPOBAHHMH NMDUXOAUTCA CHHTATHCI ¢ PAKTOM,
UTO YaCTO HA IMAHUPOBaHME HEZOCTAeT BPEMEHH H, B Ya-
CTHOCTH, HeZOCTaeT BpeMeHH Ha cGop Beeit HeoOXoAMMoil
uadopMaund o npobaemax 1 pecypcax. Hemocratok mpe-
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MEHN BLIHVKIZET [IPHHHVATL PEINCHUS, KOTOPble KaMKyTes
HapIyaudMn TPH ToA  nHQOPMAaUHH, KOTOpas HMeeTes.
HegocTaTOK BPEMEUH He MMO3BOACT PACCMATPHBATH dAflb-
TepHATHBHBIE ILAANA, TO3TOMY [PHXOMHICHA 0BOIbETBO-
patbca 1popafoTKON 0JHOTO HHTYHTHBHO LIPHIASHYBILETO-
¢s BapuadTa, [lol ZaBaeHueM CPOKOB MOTYT 0KasaThed
YIYIICHHBLIMH OCTPBIC HpoBJebl # y3kue decra, Henoabso-
panpe DBM u ACY naupasieHo, B 4aCcTHOCTH, Ha TO, UTO-
6L 1PH OTHOCHTCILHO MAJOM BPEMEHH, OTLEJeHIOM Ha [aa-
JIMPOBAHNE, PC3KO IIOBLICHTH KAUECTBO ILTAIIOB.
JoarocpodHulil maan  (uampuMep, NPOH3RCGICTRa  UPO-
AVKIMu) SABAACTCH UEepPCNEeKTHBHHM H npobaeM-
Hbl M 8 TOM CMbICJe, YTO MA2UHPYETCs BLIIYCK JIPOIYKLIHH,
KOTOpas MpeilcTaB/sieTcss NePCneKTHRHOH ¢ TOYKW 3peHis
CETOIHAMHEro Ausl, o paspadoTka M UPOH3BOACTRO KOTO-
poll mpeiacrasaser cofolt ipofaevy (npobaemnr). Hamou-
M, 4YTQ npodaeMa — 9To ledas (3amava), NMyTH ZOCTHHKE-
und  {pewrenwa) KOTOPO WAM HEACHH HJIH HELOCTATOUHO
SCHBI, B CBA3H ¢ YeM pelIcHWe na AeficTBlie IPHHATL HeJdb-
37. [lockoJpKy pedb B AAHHOM NPHMepe WIET O IIaHe Npo-
II3BOACTBA NPOAYKUUH, TO B cihepy A0JCOCPOUEOrD IIalk-
POBAaHHA BKAWUAKTCA OoJce paHHde hasn HCCASI0BAHIN
M pa3padoTOK, a4 HMMCHHO: aBaHIPOCKTHBIE TpopadoTky,
OPHKIAAHLIC U DYHIAMCHTAJAbHEE HeeacnoBanus. Odurad
CTPYKTYpa 1N0JATOCPOUYHOTO NJaHA TPCACTABIACTCH B CJae-
IyI0leM BH/e! OTIAJeHHAd 4acTh ILTaHA COCTOMT H3 CH-
crTexu upabieM, KOTOpLble 10 Mepe NPUGIHAKEHHS K CpelHe-
CPOUHOMY 3TAly NpeodpasvioTcd B CHCTeMy Ledell, a 3aTeM
W B CHCTEMY 34Xa, KOrild CTAHOBUTCH BO3MOKIIBIM IIPHHSTH
pemenust o melicrsusx b chepax OKP u npoussorersa,
Takum o6pasow, cpeliecpoutLle 0 KPaTKOCDOUHBE 11,14-
HLI NONrOTAaBANBATCA HA (a3¢ IOJATOCPOHNLIX ILIANCB U HX
KAUeCTRO BLCACACTBHE 3TOTO CYWMECTBEHHO ntoBuinaeted. Jdas
A0JATOCPOYHOrO TMJIAHHPORAHUA MOMHO OTBeCTH IHAYHTCIDL-
HO GOJBINHA NPOMCKYTOK BPCMEHH, H €r0 NMO3TOMY MOMKHO
OpoBecTH ¢ BOJALIICH TIIATCJABHOCTBIO M ¢ TpopaboTkoil
MHOTHX aJbTepHATIIBHLIX BapuadtoB. Ho Tak kax cdepa
TAAHHPOBAHHA 1 o0beM HEQOPMANLHH IPH AQJATOCPOIOM
[TAIMPOBAHMH CylleCTBEHHO BO3PAcTADT, T BHICOKOKAaYe-
CTBCHHO® AOUTocpoyHQe 11J1aHAPOBAHHE $e3 BLIUHCJIHTENb-
IIOH TCXHHKH OKAa3BIBAETCH [IDAKTHUECKH HERO3VIOMKHBIM.
3aMeTHM TaKwe, UTO YpPOBEHD {cremenn) neonpenesenHO-
CTH TIpR AGATOCDOUHOM [AAHHPOBAHHH CYRIECTRENHO BBILIC,
HeM npH KPATKOCPOUIiOM H CpPeIHECPOUHOM IJIAHUPOBAHHH,
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B UACTHOCTH, H3-3a TPVAHOCTeH NQPOTHO3IWPOBAHHUA MOBC/Ie-
HHA CcpelBl  HAa ¢TONb OOMLHIOM HHTepBane BPEMeHHU H
B CBA3W ¢ TeM, UTO HOBLIC OTKDHITHA B of.4acTH dyHIaMEl-
TAJLHBIX H UPHKJIAAHMIX HayK {caMu OTKPHITHS HE IIaHH-
PYIOTCS) MOUYT NPHBECTH K KOPEHHOMY H3IMeHeHHI0 ILTAHOB
H CHCTeMbl NIPHHSTHIX peliednil.

Tenepn MO0 MepefiTH K oHpeleleHAI0 NporpaviML.

Ecan omepaimist 10 AOCTHHCHINO KaKOH-1HOO KpyilHO-
MacmrabHol el J0CTATOUHO NPOAOAMHUTCIBIL M 3aHH-
MaeT psl JeT, TO 1Al Taxkofl oluepalii HA30BeM npoe2pum-
mof. Tlpouge rosops. nporpaMma — 3T0 KOMILIEKCHBLI 11J1aK
MHOTOQMIETHER ONepanHu Hau, 060J€e TOYHO, KOMIIEKCHBI
1Al MHOTOJeTHell JesdTeqblOCTH, HalpaBIenlol na Jgo-
CTHXEHHe OfNNUCIT ey WIM Ha peadH3alldio HanpaBaCcHUs
pazruTuda. TlpuMepaMu nporpaviM, OPHEHTHPOBAHHBIX HA
OIHY lCAb, MOTYT CAVAHHTE TIPOCPAMMEBl CO3TAHHA TCPPHTO-
PHANLHO-TIPOMBITILICHHBIX KOMTIICKCOR (nampuMcp, Dpar-
cxknfl  Kommieke, Tiovenckufi nedrerpoMbiIeniui KoM-
nACKe). B 3THX cayvadX KOHeulas 1elb H CPOK NporpaMMb!
GOpMYIUPYIOTCA A0CTAaTOYHO ONPEICTIEHHO, 4 IOCAelYIoEe
P43BHMTHC KOMIWICKCOB IPOCMaTPHBACTCH OPHEUTHPOBOHHO.
JdpyruM UpHMEpPOM TAKOI NIPOTPaMMblL SBJASETCH 1POIrpaM-
Ma «AU0AM0N», 3aBCPLINBIIAACA HECKOAbKHMH BLICAAKAMH
KocvonanTtoB na Jlyiy.

[TprsMepaMHu LporpaMM, OpHEITHPOBAHHEIX 1A KOHEUHYIO
1erbh, MOTYT CAYKHUTE Takde, HAlpHMep, mporpaMMel (ILTH.
CKPOMIEE, KOMINIEKCH MEPOIPUATHIT), KAK LOBLIMNeHHe TTPO-
H3BOANTENLIOCTH TPyAa B OTPACAH, KauccTBa H HAZECKIO-
CTH BHIYCKaeMoll 1IPOJYKIIMH, TIOBBILUCHHC POMKAACMOCTH
B crpate. B aTuX enyyadax uedbio 6yner CAYKITh NOCTHKE-
HHEG 3aaHHOTO VPOBHS OCHOBHOTO 1OKazaTeas {(mokaszare-
Aeil), KOTOPOTo MOXKIIO TOOHTLCS KOMILTEKCOM MPOBOTHMBIX
Meponpuatui., OuesHaAHO, UTO CTPYKTYPR  MPOTPAMMLL,
LUCILI0 KOTOPLIX SIBASIOTCH TIOKAJATENH 3IKOHOMHUECKHX H
COUHANLHBWX CHCTEM, CYLIECTREHHO OyAyT OTaH4dTLed 0T
HPOrpaviM, Ledbld KOTOPhIX ABJACTCH JOCTHKCHHC MarTe-
PHABILIX PE3YALTATOR,

TTpuMepaMit nporpaMv, OpHeHTAPOBANHALIX Ha Haupab-
JCHHE PAIBUTHA, MOIYT CAYHHTH KOCMHUECKIC MPOrpaMMbl
Gosree HTHPOKOTO MAala, yeM «ATOA10H»T HAUPHMED. TIPO-
TpaMMbl OCROGHHA MHPOBOTO OKCAHA, 1IPOCPAMMDBL HCNOJh-
30BaHHS IHCPTHH TePMOSACPHLIX peaklldl 0 T, 1L

[MpuBencHHOe BLIIIC ONpelcaeHic lporpaMmul Tpedyer
HEKOTOpPOro yTOYHeHns. Bullle maan Obll ONpenetTed KiK
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cueTeMa mpeaBapurennto mpurATEX pemcHni. [lockotaxy
peiurcHust MOXKUO NPHHATD TOCIE TOTO, KaK cQOpMY.THpOBA-
Il M pHBEIEHBl B CHCTEMY UCJAH H 3a1auy, TO 1IJaH onpe-
feasicTesl {4 Kak cHereMa uedaeit ¥ saiad. Oauako B 10aro-
CPOMHLIX TIIAHAX TEHEPAagLHLIC UCAH MOTYT BLICTYNAThL Kak
eaH-npoBIeMBl H TOTAa B OTA4NelHbLIX uacTsX niava BMe-
CTO CHCTCMBI lenell M 3ady MOXKET HMETL MEecTo cHeTeMa
npod.cy, npeolpasyemasi ¢ TeueuueMm BpeMenu (0o Mmepe
BLINOJHCHHA 11aHA} B CHCTEMY dedeil H 3ajad. 3TH upe-
oGpazoBalidsl HPOMCXOART B PE3yiblaTe TOro, YTO lPHJA-
rajoTcd YCHJAHA N 3aTPayMBalOTCs PeCcypehl Hi 1IOHCK adb-
TCPHATHB PELIEHHS 1IPOOIEV H, B YACTHOCTH, OPrdiiiyiorcs
uouckosnie HHP. [Monckoskle MepoupusiTug H 1IOMCKOBBIE
HHP caeayer cOOTBRTCIBYIOULHM 00pa30M 1ILIAHHPORATL H
BKJIIOYATE B TporpaMMy. Ecan yuects 310 00CTONTETRCTBE,
TO IporpaMmy Gonee TOYHO MOXKIIO OUPEIIHTh CJAeLYIONIHM
obpasoM.

[TporpaMya — MIaHUPYCMBIE KOMILICKC 3KONOMHYCCKHE,
COIHAMBHEIX, TEXHHYCCKHX, TPOCKTHRX, NPOHIBOIACTBEHHEIX
Il 1aYYHO-HCCIACAOBATEIbCKUX MEPONPHITHH, HanmpaBAcHIILIX
113 AOCTHHCHHE OAHOH TCHePAdLHOW UCAH WK QIHOTO Te-
1epadbiOro HAUPABNEHHH PA3BUTHA. 3aMETHM UDH 3TOM,
4TO relnepanbilas Ueab MOKCeT OLITL weaplo-npodaeMoi. Hs
DaHHOrQ QNpeaegCHHA CACAYCT OTAHYHE J0JTOCDOYHOro
1aana or nporpaMmul. loarocpoutstil I1aH O6LIMHO OPHCH-
THPOBal HA BEIOMCTBG WM OPUaHH3IANHIG, ACATEALHOCTh
KOTOPOIl HOCHT MHOIOUEAERoH XapakTep, a HporpaMma Bee-
Tlla OPHCHTHROBAHA Ud OAHY Hedb. [loarocpouHbiit [man,
OPHEHTHPOBAHUKLI] 1ia BEJOMCTBO HAM MHOTOLEACBYIO Opra-
HH34lHI0, obpasyercss w3  ¢parMenTos psaaa nporpamu,
B peanHsalnum KOTOPLIX YYACTBYET JNaHHOE BEJIOMCTBO
(opranusanus, oTpacas H T. IL).

Caenyet 3aMCTHIb, 4TO YACTO TEPMHH «OIEPAUHA»> KaAK
AEATEIbHOCTL (MHOIOJIETHAA) 3aMEHSIeTCs TEPMUHOM «TIpo-
TpaMMa», W Nod NPOrpaMMof MOHHMAIGT M Itdll GlIEPALHA
H caMy ouepauuo. I3 cOOTBETCTBHX € ONPCAEACHUKMY BhI-
¢ BUAaMH ouepaluil ByAeM HMerh W BWILE HPOrpaMM:
TEPMHIANBHLIE;, pa3BUBAlOIIHECH; KaleHIapHO-pa3BuBaIG-
IMHECT M, H4AKOICH, CUCTEMbl TIPOIPAMM BCEX TPeX BHAOB
H noarocpounuix maaios. [locnezuce BeaBano HeoHxXoqu-
MOCTBID NPHBEACHHS B EAHHYIO CHCTEMY OTIAEablbX MOpoO-
TPaMM W ROJATOCPOYHBIX I1AHOB, NMOTPEGHOCTH B pecypeax
KOTOPBIX MOCTOAHHO pacTyT, NpH OOIUEl OrpaHUIEHHOCTH
Pecypcos Hapoaworo xosaMcTBa. B cacaytouleli raase nox
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K¥afeHgapHO-pa3BHBAWINHMHCH TporpaMMaMy 6y,:|\'}fT ToHH-
MAaTLCH J0ATOCPOYHBIC [J1dHBL PA3BHTHS OTpaciIci napod-
HOTO XO03s{lCTB4 He!NpoH3BOJACTBEHHON cdepet  (0bupoia,
3ApaBooxpaHenue, KyJabTypa, TOprogas u upou.}. Passurne
otpacacil NPOH3BOICTBEHHOH cepr OyieT XapakTepH3o-
BATLCA JOJITOCPOUHEIME NaanaMy Oes yiuoTtpefaeHHa B OT-
HONIEHUH HX TEPMHHA «IIpOrpavMar.
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CacayeT euwe ykasaTh Ha ABa OTJIWYMA TIparpamu I
A0JATOCPOYHBIX [LIAHOB OT KPATKOCPOYHBIX H CpelHeCcpou-
HLIX (COOTBETCTBCHHO TOGAOBLIX H MATHJACTHHX) NJAHOB:

— KPaTKOCPOUHLIC H (peddecportnble ILTaHbl, Kak Tpa-
BW.I0, OPHEHTHPOBAHBI HA OTIJbHLIE BEIOMCTBA, TOT1a Kak
NPOrPaMMBEl ODHEHTHPOBAHDB! lld KPylitoMacITabHble LCAH.
M3 uporpamm topMupYIOTC Cpeiuie- H KPATKOCPOUHBIE
MJAaHBl BEJIOMCTB, HOCKOJABKY KaMaoe BeAOMCTBO YYaCTBYET
B peasu3alud psjla mpoTpaMM, a xayKaad Mpaorpava pea-
JH3YETCST COBOKYIHLIM YUacTHCM PAIA BEROMCTH;

— KPaTKO- U CPeIHECPOYHBIE MAAHBl HOCAT, B OT/JAMYHE
0T TPOTPAMM H JOJTOCPOYHEIX IVIZHOB, IHPEKTHBHLIL
HCTOAHHTEABHBI XapaKTep.

ITocTpoenue nporpaMy HauHHAeTCH C NOCTPOEHHA Tpa-
ha meneft n zana:t (puc. 3.13). KOTOPLI HOCHT Ha3BaHHE
CTPYKTYPL! TporpaMMbl. B KadecTBe KOHKDPETHOro npume-
pa Ha puc. 318 nprBelena CTPYKTypa NPOrpaMMsl, LOCT-
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poelHast M0 MCTOIHKe PATTERN {31]. Ilpu cocrasnenny
CTPYKTYPBI TPOFPAMMEL GBHIBACT 110JIE3HLIM YCTaHOBITH HC
TONLKO BECOBBIC KOMPPUIHEHTH gi., 3HAUHMOCTH 1yT, BLI-

xoIdIAX H3 Ueteft [-ro panra, HO H Ko>pdHUHEHTH pij
3HaYHMOCTH LeJdel BHYTPH Kawaoro paura, I[lycTh yposeds
b=m—1—i conepxur [; uenelr [-ro paura. BreleM BexTOp
BecoBbiX KO3h@HIHEHTOR 3HAYHMOCTH (BaXKHOCTH) Uenel
paHra i

P=000 Byses By oes BY) (3.9.15)
Tax, 4To
0<phi<1, (3.9.16)
i
S pi=1. (3.9.17)

j=1

Ecan obpaturbed x puc. 3.13, To, 04eBUIHO, UTO KOM-
NMOHeNTLl BeKTOpa 3HaUUMOCTH uemefl 1-ro panra p! 6yayr
PABHE BeCOBBIM KO3(QdHUUCHTAM AYr, BBIXOIALIKX U3 LeTH
Xe,

Pi=q I<j<l. (3.9.18)

BecoBble ko3thdHUHEHTH BHIXOAAUINX H3 LEJAH IYyT OluDele-
JAKTCA PYKOBOANTCAAMH {IIH  CIEUHAJHCTAMH-3KCNepTa-
Mu). Tlockoabky OHHM 03HAUAWT He YTO WHOE, KaK 3Inavu-
MOCTh CPCACTE (Uedell HWIKHETo YpPOBHS), B KOTOpble OHH
BXOMAIT, TO, 3Hast Becowkle Ko3thduuuents ucacii {-ro paH-
ra. U3 KOTOPHX BRIXOASIT JAYIH, W BeCcOBble KO3 HIHSHTH
BhIXONSIIILHX M3 HETO IV, MOMKHO ONPeXecNUTbh BCCOBLIE KO-
sbdunnentyt uenseft (i+1}-ro pawra, KoTopble, Mo ycao0-
BHIO, €CTb CpCACTBA AOCTHXKEHHHA ueiaed i{-ro paura.

Ona  namuefimero  HeckodbKo  ympocTuM  ofosHayenud.
O6o3saunm 1enn i-ro paHra Kax X!, W mx Becosble KO-

hHUBEHTH pl, (I =<p<<l;). Oan uvenedt (i - 1)-ro panra Gynem
COOTBETCTBEHHO HMeTh xi“, pi” (1<<v=l; ). BecoBrie Ko-

SOPHIMCHTEL AyT, BLIXOAAUHX W3 Nedlell i-To paHra K uensM
(i+1)ro pawra, noayuar ofosHavenus g, , Coorgetcr-

BEHHO, JIs Kaxuod xfp LlejM paHra i uMeeM BeKTap-cTonbell
9, BECOBBIX KO3(GHIHEHTOB BCEX rHIXOAAUHX W3 Hee AYT

9,= (qlu’ Ggur o s Qs oo s q[ﬂ*). 3.9.19)
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M3 Bextop-cronfuor (19) obpasyev marpuiy Q1=
.—z”q@i, CyMMa BeCOBBIX KO3bhhWUHENTOR Kamiaro crodh-

una koTopolt no veaoeuio (17) paBHa eanHule (B COOTRET-
CTBMH C 3THM YGIOBHEM 1 yeroBueM (16} Qj:4 — cTOXacTi-
yeckas Matpuua). 3Has MaTpHUY Q;:r1 H BEKTOpP BECOBBIX
kKo3QHUHEHTOB pi Uesel {-T0 paHTa, NOAY4YaeM BEXTOP
BeCoBRIX Kodpduuuentor nenedt (i-+1)-ro panra

PH=0Qi 1.0 (3.9.20)

Wves marpuusl Qi:qq (1=0, 1, 2, ..., m—2), KoTOpbBIE
NOAYUHIH HA3BAHHE MarTDHI «USMH — CPERCTBA» WA Pe-
HAIHX MaTpHL, MOXKHO B cooTBeTcTBuu c (20) onpene-
JHTb 3HAYHMOCTH Ueded (MepONPHSTHEH) BCEX pPAaHIroR
B NporpaMMe UJH ONepaluy. 3To MONKCT 0KA3aThes N0Je3-
HBIM NpH pDACHPELeNeHHH YCHIUH HAY PecypcoB B TPOLECCe
peanvsallid INPOTPaMMB  HJINW  ONepaldH. B nporpamme
PATTERN (puc. 3.18) uMetorca Tpu uean 1-ro padra H
TpH nenu 2-ro panra. Beconule xovdduunedTts ucacii 1-ro
paHTa pasBHbl 110 YCJAOBHKY BeCOBLIM Ko3(ddamucHTaM VT,
BLIXOASALIMX M3 TeHepaabholl nean, T. e. p'=(0,6; 0.3; 0,1).

Martpuua

0,6 0,6 0,4
Qi 1y =1{0,3 0,1 0,1}
a,1 0,3 0,53

orkyaa p?=Q, ..p'= (0,58, 0,22; 0,20). IIpumep npume-
HEHHS] PCLUANIIHX MATPHI {«Ueqau - -CPeilcTsar) aad mia-
nupoBanugd HHOKP Oyaer nipunenen B caenyioufeli riase.

B KauecTBC BTODOTC NPUMepa CTPYKIYPLL 1IPOrpaMM,
0eLK KOTOPLIX SABAACTCH OBLILEHHC 3X0HOMIYCCKOTO 110-
KasaTesds, [IPHBCACM CTPYKTYDY [POTPAMMBl CHHIKCHNIA CC-
OeCTOMMOCTH CIHHHULL IIPOAVKUHY B OTPACAH IL1H Ha Tpci-
npusatan (puc. 3.19),

Hrest nocrpoenns nporpamm noncOHore tana [52] ocno-
BaHa Ha anaanse (paxTopon ¢ UOMOIBIO AJATOPHTMOR pac-
MO3HABAHHS 00PA30B, OCHOBANIBX HA BBLIUHCIACHHH OLCHOK,
paszpadoraddnix [0, M. JKyparaeBwmv (cM., Hanpumep,
[53]). C noMOLibI0 3TMX AJTOPHTMOB [AHACHO3A HCYLOBJE-
TROPUTEJARHON CHTYdlid (HATIpUMEP, C© CCHCCTOHMOCTBIO)
BRIACHAKTCS Bce IMpHYiHB, TOPOAUBLIHE HCYIOBJASTBOPH-
TENBHYI CHTYANNIO n Jake (QOPMHPYIOTCH KOHKpPeTLe
MEPOIPUATHH, TPHBOMSLLNE K YJAVUIICHHIO CHTYallHy.

Hneio o Becosnix ko3dduiicHTaX IYr H BCplnd rpada
uesacH M 3a1ayu MOXKHO HNONLITATLCH HCIOL30BATL Aas (op-
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Vadu3alia TPHHATHS pelleHuil 0 HasnauyeHnM uedaei, T. €.
qaa npeoSpasobanus rpada M/WJKW 3 rpadg H. Tycrs
qos paMra i Hedd BolbGpalibl M HX BeCOBble KOI(GpuUHeHTH
{3BECTHLI, @ JAJd YPOBHA (i-+]) HMeeM n BapHaHTOB Habo-

. CruxMeniue CESECMmOuUnocmi efuruys! NPoGysLuu

l I |

, Crumenue moylozarpar
CHUREHUE u 2ampam ggmgmf CHumerue
MEITIEQUA10EM - 5 EODuFs B HUA HAKAATHbIX
ROCIU NPodyKuiy pavamel 0500y pacxodob
4 Ha edununy npodyryuu
i ! o3 ]
) x '
e S. | ez, 11 Sl 33 | |odis
NS TSI |sSs | |ig hg T332 TS Sa
RSN By 3 33 35 R Eggm
STS (9% LIPS ] |83 |z |did | |S83E
S8 Sl IEIT st 18 §nER|lsSEd
RIE 2|83 igx B3I IERE o2
849 SR 5ok T3 2 Y Eg RS
o QL ) < Ry g x By LI
S35 Re | (EER 17|y |®8E || B
S RE | L8 T & 3> %%
Puc, 3.19.
pa neJefl wau zatad, T. €. nuMcem poi=l o (s=1, 2, ..., #)

BCKTOPOB  BeCcOBHX K03DOHUNACHTOB, onpeaeellnx 0

dopmyne (20), :
[lomomuy, wre olpelranena CKATIAPHAA HEOTPHLATEIh-

Hasl (yHKLMA BexTOpa pHitl mast Kar(1oro BapHanta;

W, == W, (ps- 141). (3.9.21)

Torna swménpacrtea Bapuaut, 4ds KOTOPOTO (DYHKIHS HMCET
MaKcHMyM

W, ==max(W¥,, W, ..., Ws, ..., Wa). ' -(3.9.?2)

Takns ofpasom, a8 i=1 onpeacanercd BapuatT Habo-
pa uedeii 1-ro yposus u ero BecoBhiec KoypduuueHTn. Ja-
“1Ce, aHaMorHulely 06PA30M, TOCTYNAKT B OTHOWENUH 2-TO
YPOBHA. Mcenonpayem onHCAHHBIN TOAbKO 4TO HOAXOL A4
ONpeie/CcHust 3ecoBeiX Kodddiitnenron seex Habopos IyT,
BLIXOMSIUIHX H3 KaKA0H Heau 1-ro ypoBRHS, 3aTeM 10 hop-
Myae (20) onpeneany Becobblie Ko3QdHWICHTH Heagl 2:To
yposes. [locae aroro MoxHO nepeiiTy ¥ Ayram, COSLHHAIO-



mum tean 2-ro W 3-ro yposmedl, K ledisaM  3-r0 yPOBHA
H T A

B 3roM meroae Ttpyaxoil apasercs npobaema suifopa
ckaaspipix Gydxunfi W, OTKPLITBIM OCTAeTCA Takke BO-
MpOC O TOM, HACKONBKO Takas TMocjefoBaTenbHas OITHMH-
3alug 0T YPOBHA K YPOBHK of¢crneuyraeT AeHCTBHTEIbHYIO
ONTHMR3ALHIO pacnpeleiedns yCHIHf U CPEACTR NPH pead-
JMH3AUHH NMPOTPAMMBbl B LEJIOM,

9.3, MpeacTaBneHH® NPOrPAMM M KOMNNEKCHBLIX MNAHOB
ONSPALMA

Jns ynpaBaeHxs omepalueil M peasdH3alUHH NPOrpaM-
MBI, OCYLIECTBJAAEMO VepapXHyecKofl OpraHH3amHOHHOR
CHCTEMOMN, HeoOGXOIHMO HMeTb OTOBpAaMeHHs TeueHHA OIe-
palud WIH peanuzandd [porpaMMol B BHAe HEKOTODPLIX
rpad-cxem. Hazopeym 3T rpad-cxeMnl MONeAsiMH OCYLIECT-
BJASEMON onepalyuu. CocTaBiaeHHBIE 10 Hauasad ONEpaluH,
3TH MOJeNH, B CYMINOCTH, ¢ PA3JAHYHLIX CTOPOH oTOOpaa-
IOT ILIaH ONMepalnd M HMEeHHO B 3TOM CBOeM KauecTBe CJy-
HAT LeJsIM ONepaTnBHoro ynpasiaenust. Ham npeacrarager-
cfl, 4TO OCYLIECTBJEHye Onepauny HWIW Peasn3auxio npo-
TPAMMLI MOM(HO OTOOPA3HTL UCTHIPBMA THNAMM Trpad-cxeM
HJIH MOIeJeH.

1. Crpykrypa npoepasmmet (Man CTPYKTYpa NJaHa One-
panud) Han, nHade, rpad Lesed H 3ald4y, 0 KOTODOM MOA-
pofxo rosopusaock seime (cM. puc. 3.13, 5.18, 3 19).

2. Hndpopmayuonnaa modess, npeacrasiaswuwan coboh
rpay Hepapxu4yecKOH OpPraHH3AUHOHHOH CHCTEMBI, BLINOJI-
HAWIEH AALHYIO OTEPALHI0 WJAH PealH3VIoUel 3amaHnylo
nporpaMvy (uiaH ee parMeHT) ¢ yKasaHueM BCeX Mare-
pHaJIhHBIX 1I0TOKOB H NOTOKOB HHGbOpMAaOHm Mexay opra-
HaMH YyNpaBJielus OpPraln3alfaMH, oTiedaaMmi, caymdavy,
NPOH3BOJCTBEHHBIMH 1TOAPASNENeHHAMHE 1 T. 1L

Hubopmannonnas Moledb CTPOHTCS B Pe3yabrarte pH-
BASKH rpaca leqeff W 3ajau K CTPYKTYPe OPraHd3ailf
(MAR CHCTEMbl OPradHa3anuil), WAITHAYEHHS HCnoOJAHHTEME,
OTBETCTBRHHEIX JIHIL H BLIABJAeHHH HHOOPMAUHOHHBIX H Ma-
TEPHANLHBIY TIOTOKOR.

3. Aaeopurmuneckan (npoyedypras) modeav, yKa3H-
RAOWAA KTO, 4TO M B Kakof TOCACIOBATC/ABIIOCTH Iefaer.
Kak ciaenyer n3 caMoro Ha3BaHHf, alTOPHIMHYECKAS MO-
Renb oTofpaKaeT aJATOPHTM BLINOJHEHHS olepauud. Adaro-
PHTMHYecKasd Mofedb H300paKaeTcl XOPOIO H3BeCTHHIMH
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rpadi-CXCMAMH  AJTOPHTMOB, KOTOPLIC HCIONL3YIOTCA NpH
ocTalloRKe 3afau aas 3IBM. AaropurMmuueckas Mojedb
MoxeT OBITL TloNyuyeHa H3 «(pPaHLy3CKOro» CeTEeBOro Ipa-
¢uKa, TPHGA3AUNOrO K KOHKPETHRIM HCIOJNUTEIAM, C A0
GaBJICHHEM OLEPATOPOB YCJAOBHOTO NEPEXOAA,

| | mwsemepemba |

L |

N e 1t & m—

faanoboe "—‘l—? Pyprguo-

YRRt P o] U o a B e

! ) r

M — i R ;

H T

i“.‘i% Ompacnefsre ” % 2aa8Hb1E I ﬁ
!x ynpalbl* AEHLR )

Hitit KE ﬁpe@nﬁuﬂmun
— e Fupenmiulss;
e UMUTIBL
-—— == 1POCKM MEMAMUYECKO2O NATHT ;
— Xk~ npoeKkm naaHeB no mpydy, 3apnsame u m.p. ;
SO 02/10C08THHEI 1T PECLRCAM BapLaHm MEeMIITH ;
——— ymepxdesnbil apuanm naaKa ;

s pReATCOAaRUE RO JMANTM MUIHEHRESO UUKAA CUCTIEM .
Puc. 3.20.

AnropuTMuueckasi MoAe/db SBJAACTCH  PA3HOBUAHOCTLIO
HCNOAHHTEALHOTO [J1dHa, B KOTOPOM JOTHYECKH B3aHMO-
CBA3AHLL BCC [POUEAYPH, YACTHBIE ONEPaUHH W pabOThl N0
PeanH3aluuy nporpaMMbl HJIH OCYILIECTBJIEGHHH OllepalHH.
Onepatopul yenosHOro Nepexola ¢ BLIXOAAMHM THIA <1a»,
€HETY WYYl 11 OTOOpaXKeHHA HTEPAHUOHIBX HPOUeC-
COB, HeH30exKHLIX NpH PELICHHAX [0 4HAJH3Y H OUelKe
PE3yNbTATOR TOW HJHM MHON TpoLeAypPHl wid padorul. Cawvu
APOLenypLl, paborsl M YAacTHBIE Ollepallid TPEACTaBJIATCS
OfepartopaMy Ge3ycaOBHOTO MEpexona.
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4. Ceresan modeas oTepalluy, HAH TpOTpaMMbl {00HIU-
HO B aMePHKAHCKOM HAaYepTaHHH), NDUBA3ANHAA K KajeH-
Jdapio. 31a MoAeab AdeT UPeIcTaBJedue O PA3BHTHH olle-
PAlMH WY peanud3alnn [porpaMMel Bo ppeMend, CeTeBble
Mojenn {rpapukn) A0CTATOYHO XOPOMIO N3BeCTlnl H Ha HHX
He CTOHT OCTalaBLIBATECA, Y KaXkKeM TOAbKO, YTO €CJIH B aJIT0-

exampar l

ar. 2’ .
ypofons | -: ?D —I
H ; ' |
] a j ,
Pyrofodcmio L.
ngucmepcrﬁ'a :’ Eé] E"ﬂ E,‘Z:'* I\Z’EI
fAraroboe
ynpabnenue
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ynpainepu s !
1

™l
=]
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|
|
Haurg- Aa
e xsliecnoe ;j J Herm, »@
ynpafnenue 1 @
|

na b i . !.:'L.
s “arn 77
“fla
i
A
b
HHU, Kb [? _
Puc. 3.21,

PHTMHHECKON MOQJeJH 0DileDATOPhl YCI0BHOre lepexoia
BKJIOYEHL B OCHOBIbe lIpoUeAypw M paborul {¢ yueToM
BpeMeHH, 3aTPAYHBAEMOUC Ha HTEpanuH, cBs3alHble ¢ [J0-
paboTKaMH H COrAdaCOBAHUSIMH), TO ajJropHTMHAYECKAdA MO-
dedb TpeBpamiaercss B ceresoll rpauk Bo dpaHIy3CKOM
HauepTaHHK, 0T KOTOPOTO MQXKHO TIepefiTH K INIPHBLHIYHOMY
ceTeBOMy rpadaky. .

[lpusmepwr cepykryp mporpaMm yxe MPHBOIAHAHCH Ha
puc. 3.18, 3.19, cereswe rpadpuxku pador-—Ha puc. 3.15
(cmocofBl HX 1OCTPOEHHS XOpoMmo H3BecTHM). Ocraaccs
TPONSLTIOCTPHPOBATE NpHMepaMi HHPODMAUHOHHEIE U aJ-
TOPHTMHYECKHE MOACIH,

Buie ykazmBa/joch, 4TO COCTABJICHHE IIAHOB M Npo-
rpaMM IIpelcTaBiasieT MO CYTH TAaKHe KC ONepalHH, Kak H
OTMEepANHA TI0 JIOCTHKEHHK MATePHAJLHEIX Pe3yAbTaToR,
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Ta6auma 3.2

e

16
17

18
19, 20
2y
22—24

25
26

27—29

12—243

TlocTaropaenre o paspaboTke NATHATHOIO TlaHa (¢ 0SUTHMK
YKa3aHHAMI N0 Haubo.1ee BawHbIM Uensu)

MoaroTeBKA NpHKa3za MHHHCTPA O (opdiKe M CPOKAX paspa-
GoTKH mJaHa

YiBepaaenne NpHKaza (C YTOUHEHHEM OCHOBHBIX ULEAed)

[MoaroTopxa MpeaaoweHit N0 BawHEeLIMN HAYYHO- TeXHHYe-
CKHM fpoGaeMaM

Anamia npennoxenud HUM, KB no nx coorteerctsdin ne-
HOBHHEM TpeGoBanHamM

PaspaGorka npefoxennii Mo OCHOBHEIM HANDABASHHAM Hayd-
HO-TeXHHUECKOH ARHTENBHOCTH NOAOTPACTH

Anamaz npepdowenalt [naswmx  ¥Yopasmemnii (YY) no ux
COOTBETCTBHIU OCHOBHBIM IS€JIsiM

MoaroTonxa MATEpNa 108 AAd CBQAHOTO AoKMala Imo OCHOB-
HbIM HanpaBJeHHSIM HAYUHO-TEXHINECKOre PA3BHTHA OTPAC/H

Joxnag

HPHHHTHE pemeﬁuﬁ O KOppeRULH:I an}IﬂOH{EHHﬁ MHIHCTEPCTBA
110 JIOCTHKEHWIO OCHOBHHX Hened

BripaBorka ykasannii Ha ocHuBe peuwleHnd TPABUTEJLETBEH-
HbIX OPraHoB

BeipafoTka ykasauui o paspalOTKe TPCEKTOB TMATHAETHHX
naaHoe ['Y

BupaSotka ykasanuit flo GupMMpOBAHHIO TIPOEKTOB ILIAHOB
HHH, K

Paspabotka npoekta nrasa HHP u OKP

Anamiz u ot6op npoextor maados HMH, KB B cootsetet-
BHH € HeaaMi [ poaMoxHocTaM UY

Paspa6otka npoekta cBognoro no I'V naawa HWP » OKP

Anams ¥ otGop npoekTon niakos 'Y B cooTBeTCTBHH C 1le-
JIMH H BOIMOAHOCTAMH OTpacau

PaspaGoTka nmpoekTa cBoIHoro o otpacas miana HUP u OKP
Paccmorpenne npoexra otpacaesore maaga HMP w OKP
¥1eepwaende noxasaredeil orpacaeroro maana HHP u OKpP

PaspaGorka JHpekTHB Mo nokazateaam uiaka HHMP u OKP
no otpacqn v 'Y

bopuupoBaHe H yTBepwienue nckasatesedl naana HUP u
OKP nna HUM, KB

Ea3pa60n{a OKORWaTe/IbHbIX BADHAHTOB TEMATHYECKHX MJAHOB

H

GbopmupoBatue cpoantix maanos no 'Y u orpacan
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IIpounaoCcTpRPYEM  HCIOAB3OBAHKE YIOMAHYTHIX MOACHEH
IIpHMCpOM ollepanill QOPMHUPOBAKHS NATHAETHErG JAaHA
HHP n OKP otpacau npomblmiensoctu ¥).

[Ta puc. 3.20 upubenena uxbopMallloHHAsS MO/EJb
C YKa3aHHeM BCeX BHJOB IOTOKOB HHMOPMALNH MEXAY Op-
FAHH3A0MAME {MATEPHUNbLHBIX HIDTOKUB 3/18Ch, pasyMeeTcs,
OEITH He MQKeT), Ha puc. 3.21 — aaropnrMuyeckada Molens,
HauveloBaHue Beex OJ0KOB KOTOpojl upuBefero B Tabn.
3.2.

3ameruM, 4to uUPOPMALIIOHHBEE AJATOPHTMHYECKHE |
cereBhle MOJRAHN HCLOAbL3YIOTCA B TepManckoil Jemokpars-
ueckoll Pecny8anke 1pn coCTaBIeHIH, HanpuMep, NaTHIET-
HHX INMIAHOB H UYGAMKYIOTCH B 1IPaBHTEJbCTBEHHLIX BECT-
HHKAX BMECTO MHOTGCJDBIbBIX HACTPYKIHH o HOpAAKax mia-
HUpOBaHHA (cM., HanpuMep, [54]}.

9.4. Buakl nnaHoB W NpuMpoAa NNaHMPOBAHMA

ToBopa o gw060OM iIaHe, CAERYCT UMCThL B BHAY CyOheKT
Jaala {PYKOBOIHTE/]L, OpraH ILTAHHPOBAHMA M YIpaBJe-
HHS, OPTaHM3AUHOHHAH cHcTema) H oO6bexT maaHa (aJiobas
cihepa JleaTenbHOCTH, TAe OCYUIECTBASMIOTCH OMEPALMH).
DraM o0ycaoBaeHo MHOroo0pasie TaKHX IVIAHOB, K4K 3KO-
HOMHYECKHE, HPOH3BOJACTBEHHBIE, [OJAUTHYECKHE, BOEHHLIC,
coluMdplinie, HapoaHoro olpazoBanud, yuyeblre, nJaHbl
JHYIIOTC NOBEIEHHA H T. 1.

C roukM spenns cy0OBeKTa TJana, nJaHe B HAPOMHOM
X039HCTBE MOMKUQ Da3leJHTb Ha TPH BHAa *F)

— CJOXKHEIIHECH K HaCTOAUIEMY BpeMeHM BHABI IJAHOB
B HAPOJAHOM XO3fHCTBE, KOTOPHIE YCJIOBHO Ha30BeM TNPHEM-
JeMBIMH TIJIAHAMH;

— onTHMaJbHBe T1aHLl, OCHOBAHHLIE HA HCII0Jb30Balli
IKOHOMUKAO-MATeMATHYECKHIX MeToloB H IBM,

— CHCTCMBI CPEAHC- W KPartKOCPOYIBIX IMIAHOB, BbITC-
KalOlUHX W3 CHCTEMB! NPOTPaMM Pa3BATHA H JLOJArOCPOUHBIX
NJ3aHOB HAPOIHOrO X038HCTBA, KOTOpPLIE HOCHAT HE TOJABKO
OTNTUMAJbHELT, HO H aJanTHBHBIH XapaxkTtep. B cBA3u ¢ 3THM
enecooOpazHo MOCTABHTE BOINROC O TPeThbeM BHAR IJ1a-
HOB — aJanTHBHOM.

*!' B 3Toil onepauud MIanEpoBaHHUA OTPAMeliH! TPOTPAMMHO-IENeBEE
MPHHUHTILL, O KOTOPHX n0ApoGuee GyIeT CKasalo B CASRYIOUIMX TJAaBax.
*#) B 9T0M pasjcde KA4CCHOHKAUKA TIAaHOB H O6CYMAeHHe IPHPOADI

NJIaHYPOBAHHS NPOBOXETCH B ocHOBHOM 00 P. Axoddy (50
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Hpuemaemoe naanuposarue W ero METOAB — 370 CJIO
SKUBIIHECH OOBLIMHBIC MEeTOABbl TLTaHUPOBAHUA, KAK NDABHIO,
Ges mpuveHeHnss IBM M 3KOHOMMKO-MaTeMaTHUYeCKHX Me-
TOAOB WM NPH 4YAaLTHYHOM (HeCHCTeMHOM) WX 4CmosaL30-
paHuH. THIHYHBIA TIPHeM IIAHORHKOB B 3TOM CAVIAR —
9TO IONAHHPOBAHHE «OT BO3IMONKHOCTEH», OT «{asnl», ¢ yue-
TOM TaX Ha3LIBAEMOro ecrtecThReHuoro pocta, Ilnu mocra-
HOBKE HOBLIX lenelt mMouTH He NACCMATDHBAIOTCH adbTen-
HATHBHEIE NMTYTH HX ROCTHXEHUA. Eenu nmepeg naaHupoBa-
HUeM paapada"rbmae'rcn NPoTHO3, TO ONATHL-TAKKH YacTo
B eIMHCTBENHOM Bapuante. [IpHu 3TOM mpenngraraeTcd. uTo
MDOTHNS HMeHHO B 3TOM BapHauTe H ocviecTeasercd, Tlou
IpHeMAeMOM NAaHHUPOBAEHH YACTO NefATeIbHOCTE, CRA3aHHAN
C BBIARNEHHEM H YVCTDaHedHeM MPOINALIX HEeAOCTATKOR H
NDOCYETOB, HNET B Yuiepd avanwiv TepcoekKTAB W BLIABIE-
HHo 6yaviipx BosMoxdoctedl. [lpw npuemMiIeMoM NAaHHDO-
3aHUN OOLIUITO CTANAWTCA He 3aTPATHBATH ODTAHH3ANMOH-
NIBIX BOTIDOCOR, B CBH3M ¢ UeM Il ONTAHM3AIIHA 1OACTDAaH-
RaeTCH TOM TMeJdH W 33dayvfd, a 17aobonoT, HOBLIG Tenu i
FAMAYN CTPEMSITCS PEeWwarte B €Tapoil  opravusannoHuof
CTNVKTYDE. 370 NDPHBOXUT K TPYAUOCTAM R DOHIeHHHd Ha-
NOTNOXOIANCTREIINIEIXY 3424, UHOCHIMAX  TDHHUATHATLRHGO
MeRoTnacaeson xanaxrep. Mvedo Takux zaray B mocaen-
Hue TONW cTaHOBHTCA Bre Ooablile 0 GoJkie.

OnTuMarbHoe NAGRIDOEAHNE —- KOVIHLITT Hrar  maenen
Mo CDARUEHHIO C© NIDHeVIIeMBlM  ILNAHMNORAHHEM, 7aIouii
B HOXQTODBIX CAVIASLX BoarImofl aKowovauecKUlt shhexr

TTon omTHMAILHOM TINAHMDOBAHUMA CTHEMATCH COCTARHTL
He ADOCTH NMDHeVJ/JIEMLIe. 4 B KAKOM-TO cMBIfTe HANIVUIITHE
mraHel. 101 oTHVMAILHOM MAAHUDOBAHHHE HIHDOKD HCTIONh-
AVIOTCA IKOHOMHKO-MATEMATHUECKHE MeTOnNhl H MeToThl 1e-
CACIOBAHHA Omenanuil. Koria BADLUDVEMEE TTOKAIATENH
maaHa {vrpasaeHnd) BRISHDANTCH W3 VCAOBHIT RKCTDEMVMA
venpl  sbhheXTHBHOCTH  OTenaldy  HJIH  MepoTDHUATHS.
Hemonbaoratwe 3THX METOMOR TIDETUOTATAET ~OTDVIHHUE-
CTBO MIAHOBHKOB-TINAKTHKOB H NVROBATHTEACH ¢ TAK HA-
ILIBACMBIMH OUEDANHOHHCTAMH TANW dHANHTHKAMH. BAAFO-
MUMH MeToTAMH FHCCAeToBAHUA OIeDANHI W yMennrivy
nNemraTh 3aravd HCCTenoBadd onenalldil © noMonnin DRM
TMpu onTHMANBHOM NJAAHADOBAHHH BOARWHKABT CTDAWIEHNE
W KOJHYCCTBEHHOMVY BLIDAXKEHHIO lenefl crpaternil. K r0-
CTABACHWIO Mojefiell. VUHTLIBZAIOTCS Decypehl B HATVDAIH-
HOM. 2 He TOJBKO B MEHEKHOM HCUHCTEHHH, KAK 3TO WHOTIA
fuipaeT IpY npHeMaeMoM MJAanHpoBaHuK, QNHako HYXHO
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3aMeTHTb, UTO ONTHUMAJLHOC ILTAHHPORAHHE HE HOCHT KOM-
IVIEKCHOTO XapakTepa B CHJIY pRIa npdusn. MarteMarude-
CKHE MOJEAH ONTHMAJBHOTO NJIAHHPOBAHHSA, KAK IIPaBuJio,
OTPaXKawoT KaKy-n1ub0o OIHY (NYCTb HAHBAaXKHENIUYIO, HO
BCE XKe OAHY) CTOPOHY NJIAHHPYEMOH NEeAATEJBHOCTH (Mepo-
npuatud, onepauuu). Hauboaee pacnpocTpanedsad MOARIb
ONTHMAJbHOTO NaHMpoBanud (3.3) orofpamxaer He CcHs
CTEMY pellleHHH, a OJHO pelleHHe (TO3TOMY He COBCEM npa-
BoMepHo (3.3) HaskBaTh MOAEIbI) ONTHMAJMLHOTO [IJaHHPO-
Banus). Pewenue Mmonenu tuna (3.3), moayuaemoe aBTO-
martHyeckd Ha JIBM, kak yxe orMeuagdoch, [NpOCTO
YKa3blBaeT Ha TaKOe HAYadbHOEe pacrpeleneHHe pecypcos,
NPH KOTOPOM KeJaeMblli pe3yabTaT G6yIeT 8 KakoM-aubo
cMbicae onTHMansHnM. CaMa e AesiTeJBHOCTb Kak INIpo-
uecc (KOMY, 4TO, KOTZA COEJaThL H T. I} IIPH 5TOM BOBCE
He 3atparnpaetcd. /A TNpPHIAHWA ONTHMAJLHOMY IJaHH-
POBAHHKIO KOMILIEKCHOTO XapakTepa NpelnpiHIMaloTes YCH-
JHST JUIA Iepexoaa OT OTLCALHLIX MOZEeleR K CHCTeMam
Modenefi, OnnHako lOJAyueHHe ABTOMATHYCCKONQ pelleHis]
Iad  CcHCTeMB! Mofedeld (aBTOMaTHUECKOe KOMIJCKCHOE
naaHupoRanne). ocoOCHHO OpH CpeaHe- M IOJATOCPOYHOM
[TaHUpoBalkH, OyIer mgedoM Heofblualiiio  TPYAHBIM,
a c Haweil TOYKI 3PEHHS., H Heucaccoobpa3nbIv,

Tak, nmanpuMep, zaganne {(9.4) MOXKHO B IpHHIHMIE T10-
JYyYHTL aBToMaTuueckn Ha 3BM Ha ocnose, uHanpumep,
Megeny (3.3) mau el ananordunofi. CooTBETCTRYIONINM 06-
pPasoM MOMHO TIOCTYNATh M HA KawOOM CAeAyKIeM HHX-
HEM YDPOBHe, CBONA TAKHUM 00pa3oM MHOTOYDOBHEBYIQ MHO-
TOLEJIEBYD CHCTCMY MMOCAeA0BATEALHO K OIHOYPOBHEBLIM
OJHOUEACBLIM, Kaxi1ad M3 KOTOPHX Gyler ONTHMMAJLHON.
PasyMeeTcs, UTo B 3TOM CJYYae HUYEro Iedb3si CKa3aTh
00 ontuMansHoeTH cHereM B nenom. O6pazopanie cHCTeME
H3 OTHENBLHLIX Mofenell BO3MOXHO M ejecoofpasHo my-
TeM nedopMadH30BAHHBHIX pelleHuH pYKOBOACTBA, HO 31eCh
MBl  ye nepexoanM B o6.JacTh  CHCTEMHOTO AHAAH3A,
Korila Heo6Xx0JHMO BOBJCHEHHe PYKOBOACTBA B TMpollecc
nnaHuposanns. Bee 3To yXe OTHOCHTCH K TPETbEMY BHAY
MIaHHPOBAHUA — AJANTHRHOMY.

K apyruM HeRrocTaTkaMm oUTUMAJLHOrO MIALHPOBANHA
MOMKHO OTHECTH CAENYIOUHE:

— onepanrontcTs Haderaot obLIUHO Upobaem, Marema-
THYECKHE MOJIETH 7 KOTOPHIX He [OJAYYAloTCH;

— NpH ONTHMAJLHOM NJAHHPOBAHHH, KAK H TPU [pPH-
eMJIeMOM, Heé AHAJH3HWDYETCH H He 3aTPATHBARTCA OPraHu-
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JALHOHHAN CTPYKTYPA; 3TO, BO3MOMHO, CBA3AHO C TeM, 40
NOYTH HE pAa3BHT UepiPXUUECKHH AacTleKT ONTHMa/JbHATO
IJAHUPOBaHuUs, H NQ370My HeT 0a3bnl A4 CONOCTABACHHA
QUTHMaJIbHOH HepapX.:H UeTel W 3alad ¢ HepapxXuedl opra-
HH3aUKH, peald3vVIOWHX 3TH LUeJH W 3ajaul;

— QNepalHOHUCTHl He BCerldd aKTHBHO yyacTBYIOT B pea.
JH3alHK CBOMX MOIeJeH, @ Korjla oHH He peaqusyloTcs H
He NPHMENSIOTCH, OHH CKAOHHL BHHHTL B 3TOM DYKOBOACT-
BO H ITAHOBWKOB-NPAKTHKOB; 3TO TNPOUCXOAHT H3-3a TOIO,
4TQ PYKOBQACTBO H ONCPAUMOHHMCTE! ~— 3TO PA3JIHUHLIE TPy
NBl! QNEPAUHOHHUCTHI BBICTYNMAKT KaK [OCPEAHHKH MexXny
chepoil pykoBoacria H chepoit MareMaTHKH M DBM nan
ACY, DYKOBOLACTBO OKa3blBAaeTcsl He BOBJEYEHHHBIM B CaM
Ipouect MJIAHAPOBAHHA C IIOMOLIbI) MAaTE€MAaTHYeCKHX Me-
tTogoe 1 ACY.

Adanrusnoe naarupogoxue. Y 3TOro NJAHMPOBAHHA,
eclH HMETb B BiAy cpepy HCcaeloBaHHM M pa3paloTox,
HET 110KA HM CHCTEMATHYECKOH MeTOAOJOTHH, HW JOCTATOY-
HO NOJHOH KoHMenuud *. 3aMeTHM TOJBKQ, YTO alaNnTHBHOS
NIAHHPOBAHHE BKAOUYaeT B celsi BCe JOCTOHHCTBA ONTH-
MaAbHOTO TAAHMPOBAHMA, Y4YHTHIBAE! OPraHi3alHOHHLIE
npobseMol, NepcOHHQHUMPYET IIJAH KAK CHCTECMY B3aHMO-
cBfzanubix peweHnit. KpoMe artoro, anallTHRHOE ILTaHHPO-
RAHIE HANPABJAICHO Ha CO3RAHHE UEJIGREKO-MANIHHHBIX CH-
CTEM IVIAHHPORAINS, NMO3BOJSHIONIHX [OJHEE HCNOAbL30BATD
B 1IpOIECCe ILJIAHHPORAIHA ONBIT U HH1YHIHKD PYKOBOLCTRA.
B nacrodiuiee npeMs MONHO YKa3aTh TPH NPHHLHIHAIBHLIC
OCOBEHHOCTH afallTHRHOTO IJTAHHPOBAHHA,

IleHHoCTh W OAHA M3 BAXKHHIX OCOOEHHOCTCil aZanTHB-
HOCO MIAHHPOBANHA 33KTJOYAECTCS B TAM, UTO PYKOBOACTBO
JaHuoll opraHHaanii HemocpelcTBCHHO BOBJACKaeTcd B IIPO-
uece GopMupoBaMWs n cocTaBacHHs nmaHoB. [IpH TakoM
MOOXOAC OKARBIBACTCA BO3IMOMHOIl pcanusauist uiefl cu-
CTEMHOT0 aHAJM3a, B EAHHYIO CHCTeMY 3aBA3BLIBAIOTCS MaTe-
MaTHYecKde MOAedW OTIedbHbIX AacNeKToB W pPACCUHTLIBA-
I0TCS MOCAEACTBHA TeX WiAH HHBX peruendil. Tlpu aganths-
HOM IJIAHHPOBAHHH N TIPH HCIOABIOBAHHM, B YaCTHOCTH,
6alleCOBCKOTO NOAX0Aa NPOACXOIUT tpouece ofydeHHa py-
KOBOACTBA H TMPOUEIYPEl TUIAHHMPOBAHHA W VIIPABJAEHHA
cOMDKAIOTCH ¢ TPOLUelypaMy HayuHOro ucciae oBanus [3].

B cospeMenunix ycaoBusax, ocoGeHHO 1IpH MIaHMPOBA-
HUH  pasBHTHA OoJdbluMX CHCTeM, BO3HHKaeT HeoOXoiH-

hY

* Hixe, IpH N3J0MesNH NPOTPAMMHOTO NASHAPOBaHAA, GyAeT BHI-
HO, YTO OHG HMEET HEKOTOPHE 4epTul aJanTHBHOTO MJIAHHDOBAHWA.
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MOCTb LPOBEAEHHID OlLCpalli [IPeAnocaAaTh IKCAEPHMEHT
¢ MaTeMaTHUECKOH MOJe b0 OTepPallid, peaan3onaluol Ha
2BM. B stom 3KcnepuMenTte JAOJDKCH JAUNHO y4acTBOBAThH
PYKOBOAHTENML OlICPALNH M0 CO3LAHHID GOJBILOA cHCTEMEL.

Poay ollepaluoHuCcTOB B AZANTHEHOM TWIAHHPOBAHHH
3aK/AH0UaeTCsd Tenepb He B TOM, YTOOH HA GCHOBE HCTOJAB30-
BaHug DBM BrlcTYmaTh 3 Kaue TBE COBETUHKOB HJH COCTA-
BHTeAell BAPHAHTOBR ONTHMAMbHEIX MNaHoB, a B paspafortke
MpennoeHult Mo Goee coBeplIeHHLIM CTPYKTYDaM ynpas-
Medust, ofecmevdBalOUINM BOBAeUEHHe DVKOBOACTBA B IIPO-
nece NJAHMPOBAHUA ¢ uenoabioBauuem IBM. B peayavra-
Te 3TOro Oyoer pasBUBATLCA WHTYHUHMA PYKOBOICTBA H
6vIeT MPOMCXORHTL ero ofvuedue. Heolxomumo momzuepk-
HYTh, UTO OMHCAHHAA TepBas OcoBeHHOCTh AJaNTHBHOTO
TTAHHPOBAHHSA (32 HCKMIOUEHHEM, MOMKET OHITh, MATEMATH-
qeckKHX npouexyp #H SBM) usznamuwa ssnderca ocofendo-
CTHIO TIMAaNupoBanua O0eBLIX omepanuil. ITo NIaHUpOBaHHE
XapakTepHO JHUHBIM YTacTHEM B HEM PYKOBOICTBA. 4 3KC-
NCPHMEHTY Ha MaTeMaTHUYeCcKOl Monesd omnepainufi cooT-
BCTCTBYRT WITAOHON TPOWTPRIIT ONCDANHH.

Bropas npuWHUUTHAMBHAT OCOBEHHOCTH  AJLaNTHBHOTO
RIAHNIPOBAHHA 3aKJOYAETCH B TOM, UTO NMDH ILHaHHUDOBAHHN
thopMHEDYETCH OPTAWWIALHA  HAH CHCTEMAa OpTraHyianmf.
ofccneunramnag shheKTHRHEE KOHTPOJAL W VIDABNEHWE
MAAHUDYVEMON omepatiy, D10 TaKXKe XapakTepHas uepTa
TAAHHDORAHNA HOEBLIX OMepauuil. UDSMo BHWTEKAIONIAT W3
TAaHHOrO BHIIe anpefenenus onmepanun. K comagsennto,
B MDOMLUIIEHNOCTH TDH na3paboTKe CAOKHEIX KOMILIEKCOR
¥ OONMBIINX CHCTEM TAKON MOAXON K MIAHNDOBAHUID TIOUTH
He DPasBuT, T. €. NP¥ TJAaHUPOBAHNH DA3naBoTKd BMecTo
CO3MAHAS ODLAHU3AUAY HAN CHCTEMB ONTANHIATIHIT NCIeBo-
TO TIMa MOBOJLCTBVIOTCH 0OBNA3oBawlNeM T4aK HasbiBaeMol
koonepalinu nenonnutencii. Koomepanns we B 6VKBa HHOM
CMuICTE C/0Ba O3Hauaet aofposonnnoe cornamcexuse. Pyko-
RONCTBO M YNpPaBJeHHE Ha Takefl OCHOBC BDAT JH MOMKeET
6ttt moctaTouHo 3QGEKTHBHHBIM. uro M TOITRENIKIAETCH
npaktHkofi. Coznagune mommnnwoft shdextusuoli opranysa-
IINH BMCCTO KOOMEePAaUHH HCMOANHUTENell TOMHMO BCErD NDO-
UerQ MPHBENET K YMEHLIIEHHI0 moTpeBHOCTEN B DETNOCTeK-
THBHOM TTAHHPOBAHUN (MAAHHUPOBAHHE. OPUEHTHDOBANHOE
a MCTPABJCHHE TPOCYCTOB, JOMVILEHILIX B TDOUINBIX Te-
IWEHRAX) ¥ TIepeHeceT UEHTP TAMKECTH HAa TEDCTIEKTHBHOS
MIaHHPOBAHHUE, CBsizaHHoe ¢ oOpPa30BAHHEM JAJA CHCTEMBI
¥KenaeMEX cHTyalnHit B Gyayilem.
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Tpernst  npudiluniaipHas  ocofennocth  anauTuBIOro
IAAHHpOBALNG CRA3dHA €O CTeIeNbl0 3HaHus Oyriyulcro.
v 3uadinl MoTyT ObITh: ONPEIBIAEHHBIMH, Heonpeiesel-
HbIMH Pa3HON CTCIeHH H LOJHOCThIO OTCYTCTBOBATH.

B nepsom ¢ayuac acHo, 4TO JeAaTh LTI ONTHMH3AUIH
peutennil, Bo Bropow cayyac, €CJM H3BeCTHBI CTATHCTHUE-
CKHE XAPAKTEPHCTHKH, A ONTHMH3ALHKH DEIeHHIT HCIOab:
3yloTCA PA3IHYHEE BapHaHTBl CTOXACTHYECKOro NporpaM-
smuposanua. Eean Xe cTeneib HEONPEIeJEHHOCTH BRIC N
pAn  acnekToB OyAVILEr0 HENOCTATOUHO onpejgteH, HO
MOMKHO cefe upeicraBHTh €ro pa3Iu4YHLie BapHaHTLl, TO
31ECh H NAQHMPOBAHHE CALAYeT OCYIISCTBAATL N0 BapHaH-
TAM, T. €. AJ3 Ka/KJI0TO MBICJHMOIO COCTOSIHHSA cpeinl B OYy-
AYUeM 10AroToBHTL CBOH n1aH. [laannposanue 1o sapHaH-
TaM MoXer OblTh CYLIIECTBENNHC YCOBEPILEHLTBORANO 1IYTEM
HCIONb30BAHNHA CHCTeMHOTO adaanaa. [Ipu Goavuwoir neon-
pCAEICHHOCTH HA4YMHAET BCe IHPE HCIO.Ib30BATbCA HTPO-
Baft MOANCT 1l pacuer Ha rapaHTRPOBANHbLIH DPE3yAbLTAT.
B aopouecce pcaduszalMH NJIaHa BO3IMOMKHO CIMJKEHHE He-
OMpefeJeHHOCTH 3a CUCT 10CAeN0BareabHOro 1pAMeHeHus
reopemnl Dailcca ¢ HCHOAb3IOBAHMEM 3SKCHEPTHHIX OLEHOK
M TaK HaauiBacMoro nodasHoroe npuauatios pewenni, Ilo-
CJEHEC NCHOAL3YETCA 1iPH YIPAaBJeHMH HCCASL0BANHAMH
0 pazpaborkaMi {(cM. HUXKe}.

Ilpu noaHoctbio HenpeABHAEHHBIX cOOBITHAX OyIyILEro
(cTuxmiinule GeacTBHA, HAYYHO-TEXHHYECKHE TMCPEBOPOTHI
11 T. II.) HHYEro APYTOro He OCTAeTCH, Kak H3bICKHBATh Me-
TOALI CO3MAHUS OPraHH3aIG, KOTOPble OKAXKYTCH B COCTOA-
Han ObicTpe H 3(pdexTHBHO pearHpoBaTh Ha HCOXUIAAHHO-
CTH.

Heob6x0IHM0 NOJYCPKHYTh, 4TO PA3BUTHE M COBEPUICHLT-
BOBaHHe ILJIAHHPOBAHWS M YIPAaBJACHMS TecHeHmpwm obpa-
30M CBA34aHO ¢ HCIOAbIOBAHHEM AHAJHTHYECKHX MCTOMAOB.
Cyasa no autcpatrypHulM gaHHeM, B8 CIIA MoOKHO BolAeddThb
TPH 3Talla B PA3BHTHH AHAJIHTHUSCKHX MCTOIOB NpH TIPHHA-
THH peumieHyi M yIpaBJCHHH.

TlepBriit stanm (50-e roasl) xapakrepHayeTcsi CTpeM.e-
HHeM  Jo0uThCA yAYYIMIeHHH IJIaBHEIM 06pasoM 3a cuer
MaTeMarusauny pewreHuil. MeToan HecIeI0BAHHA onepauuit
HIHPOKO pacnpocTpaHsioTess Ha ¢aMbic pPasiHuHHe chepol
nesresbHocTd. Peruenne OUTHMI3AUHOHULIX 3aJau TPOHC-
XonuT na IBM necncremubim 06pasoM. [To Bpevenn 70

COBNANAET ¢ ucnonpdosanueM IBM nepsoro m sroporo no-
KOJIEHHH.
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Bropo#t atan (nepnast nogosnna 60-X rojos) xapakre-
pH3yeTCH CcTpew/eHHeM PCIIHTE NpodiaeMLl TAHHPOBALNA
H YIDABJEHHS Ha OCHOBe HCUOJIb30RANMY MHAOPMALUYONLO-
BBLIUHCAMTEABHBX CHCTCM  (MHTEIPHPOBAHHLIC CUCTCMBL 0O
paboTKU JAAHHBIX) H [IDOBCIEHHA OPTAHHIALMOHHLIX Mepo-
1npuATHE. PelleHice ONTIMH3aUHOHHLIX 32144y TaxumM obpa-
30M HPEBPALLAETCH B CHCTEMY.

Tpernit  3tan (Bropas nosgosuna 60-x —Havaao 70-x
FOOB) XapakTepH3yeTcs cTpeMmiaenHeM cbau3uTbh PopMadb-
HBI aHaAH3 ¢ AeATEJbHOCThIO OTRETCTBEHHEIX PYKOBOIHTE-
Jefl, HaNpaBHTh HelIOCPEACTREHII0 AHAIHTHIECKHE MeTOALL H
DBM na ycuseHue crnocoOHoCTeil PYKOBOIUTCIEH IPHIH-
Math 6oJee 060CHOBAHHRIE H 3(DPeKTHRUBIE pewenns. B o6-
JACTH METOLOJ0THH BoJce WHPOKe MPHMEHAIOTCA KOJNHUEe-
CTBEHHBIE MCTOADLL NMPHHATHS PCLICHHH, CHCTEMUOrO aHajH-
34, IKCNEPTHBIX OLEHOK, NPOTHO3HPOBaHMS, AeJOBHIX HIP,
MAIMHNON HMHUTAUHK OllepauHi.

B ofnactH opraHu3alMa 3ITOT 3Tan XapaxTepuayercs
YCH/ICHHeM BHHMaHMA K BOTIPOCAM BIAHMOIEHCTBHA Onepd-
ILHOHHCTOR  {COCUHANHCTOR 1O CHCTEMHOMY d4HAAM3Y) U
YIPaBAKKLINX ¥ K McpaM, o6ecHculBaONHY CBOEBpEMEH-
Hoe H 3¢deKTHBHOC IDBEACHdE pe3yiabLTaTop aHaauza HO
ynpaeasowHx (B Haubosee npHeMJaeMoil dopme).

B 064acTH TeXHHKH 3TOT 3Tall XapaKTepeh YCWIeHHeM
rudxnx (GopM HCNOAL30BAHHA 3JeKTPOHUO-BHIULCIHTE THHOM
TEXHHKH (CHCTEML C PA3ZEJMCHUEM BDEMEHH, CHCTEeMbl, pa-
foTaioliie B peaJsHOM MacuiTale BDeMCHH, NOMKIIOUCHHE
BHICOTEPMHHAJO0B B T, M.), NO3BOJASIOILHE YIDPABJIAKNILAM
HelocpeAcTBeHIo ofpamareca Kk 2BM Ges nocpeaHuxos,

Tperufi sTar xapakTeped TAKKE YCHJIEHHLIM BHUMAHHEM
K ODBYy4eHHI0 H 1epeloIroTOBKE YUDPABACHUYCCKHX KaApOE.
Buaumo, Ha 3T0M 37ane HAYMHAIOT PeaTH3OBLIBATLCH HIAEH
AJlaNTHBHOTO IVIAHHDPOBAHHA H YIPABJCHHA.



4 ' HAPOLHOE XO3SMCTBO
KAK PA3BMBAIOLLASCS
CUCTEMA

.C}'lllH(JCTb IMaKa HMEHNHC B TOM H COCTOIHT, 419 OH J0JKen 1{CKa-
34Tbh HC TOMLKS TO, HEro HVMHO JOCTHYL B KOHCHMEHOM CUETC, HO TaKiKe
NOK&a3aTh, KaK 3TO CO€/JATb, KAaKOBLI DLIYArH BBLINOJHCHHA IJaHa 1T K4k
AQKHO pA3RCPTLIBATBCA DBLIMOINCHHC BO BPEMEHH H B NPOCTPANCTBC,

B. B. K¥YHGHUIIEB ®

1. @AKTOPBl M MAKPOMOIAEAH PA3BHMTHUA HAPOAHOTO
XQ38ACTBA

Moo BEIAEIWTL TPH OCHOSHBIX (akTOpa, onpenesnlo-
KX Pa3BHTHE HAPOLHOTO Xo3AlicTBa:

1} pocT Hacchaenus,

2) pocT NPOH3BOACTEA B COOTBETCTBHH C 3dKOHOM pac-
IIHPEHHOr0  BOCTMPOM3BOACTBA, O KOTOPOM JOTalLiBajicH
Keus u xoTopetit Brepseie uertko cdropMyauposaa Mapkc;
3TOT 3aKOH OCHOBAH Ha CcBoNcTBe oOLlecTBa 1IPOH3BOAHTH
Boabite, weM ouo uoTpedaser, oTCOIAa BOIMOXKHOCTbL HA-
KOITeHuil 1 1HCMONb3I0OBAHHA MX Ha PacllHpeHHe IPOHIBOJ-
CTBa,

3} Hayka M HayyHO-TeXHWYECKMIl nporpecc, KOTOpLE
HPHBOAAT K OOHOBJEHHIO KOMIOIUEHT BEKTOpa TOBApoB N
YCIYT, [IPOH3BOIUMBIX B HAPOLHOM X03fiicTRe.

Bee Tpu draxrtopa pacryr npuOAHMCHHO 110 3KCTIOHCH-
uHanbnomy 3akony. Hacenenne zemuoro wapa yasansacTtcs
npuMepno 3a xaxwase 40 .. 0 30 aer. Ilpn nocrosnnoil Hopme
HAKOMIeHHMS TEMM POCTAa B MOJedd HAPOLIOrd X037dHCTRA
OYReT 3aLaBaTbhed YKCNOHEHUMATBLHBIM 3akoHoM. Haxouey,
TE3aYPyC HAYUHLIX 3HaHUI TaKmke pacTeT MpHMEpUO No 3Ke-
nouenre. D10 oBeTOATENBCTRD GBIIO B CROE BPEMSI NOAMEUE-
HO DHreabeOoM, KOrAa Ol FOBOPHA, MTO HAyKa I1BHIKETns
BIeped 1ponopunondJplio MACCE 3HAlWI, YHacae 0oBaItIIbiX
€K OT MPeIeCTBYIOUIHX TOKOIeHHI,

3aMeTM, uTO pocT 3KOHOMMKHM HAapOIHOr0 XO3AfcTRA
B COOTBETCTBHH CO BTOPHIM (PAKTOPOM - —~ 3T0 3KCTEHCHBHBI

" Cwm. B Kiure Copokun . M. «[lnauupopanue uapoanoro Xo3ssii-
ctea CCCP». M., Consrus, 1961.
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pocT. Tpetnit ¢axrtop ofecneuiBaeT HHTCHCHBHYI) COCTaR-
JAOWYH pocta hapoiHoro xossffcrsa. Jler 30...40 Towy
174331, A0 HayyHO-TeXHNUECKOH peBOMIOUNH, HHTEHCITBHAR
COCTABJAIINAS NMPOABINIACE TONLKO HA OTHOCHTEALHO G0b-
XX HUTCpBaaax BpeMeHu (ner 20 ... 30). Ceiluac ona
ITPOABJSETCH HA OUCHL KOPOTKHX HHTCPBAJAX BPCMCHH —
0K0s10 5 Jer u gzaxe Menee. MHreHcHBHAA cocrapadionas
MPOSIBASIETCS, B 1I€PBYIO OHepelh, B YCKOPEHHOM 0010BIe-
HHR KOMIIOHENT BEKTOpA TOBAPOB H YCAYT.

[lepBofit Hanfogee uerko ¢POPMYANPOBAUUOMN JHHEME-
qyeckofl MOJCAbIO IKOHOMIUKH sAiBHAACkE coatannan K. Mapk-
COM MOJedb pPacHHPeHnoro BOCTPOH3BOACTRE, IIpefcTaB-
acnnaf B uuemoroil gopye. 3ta Moncap fagdee pazpadathl-
Banach W passubagacs B. M. Jlewniwmm ®. Moneds pac-
IIAPEHHOTO BOCIPOH3BOICTRBA, co3aattas K. Mapkcowu, oro-
Opaxaer (HYHILMCHTAALHYID 33KOHOMCPHOCTL 3IKOHOMMHYe-
CKOro pasBiTHA (CIIOCOOHOCTL OfI1ECTBA UPOHIBOAUTL BOJb-
e, yeM OHO noTpeSAfeT), 0ITOMY, U0  BLIPAKCHHIO
B. M Jlenuna, osa OyaeT clpase/HBa «laxe NPH YHCTOM
KOMMyHU3Me», UucaoBas Mojiedas Mapxca voxer OLITh
npejcraraeHa c¢aeayioniud ofipazom {2]:

" 7 ' r_ ’
:L::/J‘ Ep *U, thig = Ky
2 2 22

Cp +Ugn Ty ‘)(n

| —u 7 ? ! !

{nf’) u Crss ""Unvj“'mnor:/\/n'f

YUK 2 2 2 2
Covp| *UnSr *Mpas=Xp'y

rae X, =X X — cOBOKYNHHIH ofulecTBEHHBIE MPOAYKT,
MOAVUEHHBIE 38 OZMIL ILMKI (HampuMep, TOO) MPOM3BOACTRA;
ely (i=1, 2} — noctosunuit Kauntas; v, (i=1, 2)—nepe-
MeHHBI Kamutan;, m', {i=1, 2)— npubasoyHas CTOUMOCTL.

Huneke ' oTHoCNTCE K HEPBOMY [0]Pa3fleNenuio; npo-
H3BOJCTBY OPVAIL, CPEACTB IPOU3BOACTBA (OCHOBHLIX $OH-
J0B, MallHi, CTAHKOB H T. 1l.) H TIPEAMCTOB Tpyla (CLiphe,
NpOMEKYTOUNble NPOAYKTbI, 3NHePrHd H T. IL); HHIeke ? —
KO BTOpPOMY [OJApAa3lenelHio: K UPOHIBOIACTBY NPeIMeros
10Tpedaenus.

B uartypannioM BeipaeHun X! H €ro coCTamIsiollHe—
3T0 OpPYEUS, CPEACTBA NPOHIBOICTBA M TPEIMETH Tpyla,

¥) Onucanie s1ofil Molean gaHo 8 {1].
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| BLITYILEHHBIE NPOMBILITEHHOCTLIO 34 0AnH Uuka (rom); X%,
B HATYPaAbLHOM Bhipameguu — 310 NpejivMern norpedaenns,
BLIIYIIEHHLIE TTPOMBINAEHHOCTLI} 38 OJIHH TAKA (roj).

B CTOMMOCTHOM RBuIpa:KCHHH Ui, u mi, {i=1, 2) —
CTOMMOCTh padouell cHAbLl 1 NIpHGABOYHOIO NROAYKTA B 060-
HX UOAPA3ACCHHAX, ¢y (i=1, 2) npedcraBageT cofoil TAK
HasbiBaeMblT QOHL BO3MELICHNS, COCTOAUIHN H3 CTOMMOCTH
3aTpadelHLIX  1a UpoM3BoicTBo npoidyvKra Xi, (i=1,2)
UPeIMETOB TPy1a H CTOHNMOCTH H3HOUIEHHLIX 3a LMK, NpPOH3-
BOJACTBA OCHOBHLIX (HOHIOB.

YenoBueM BOCIPOHIBOACTBA ABAAETCH PaBEHCTBO

Cni1==C"n+1FCatr =X"n (4.1.2)
HH

Xln:CIJz+0211+A0n (4123)

¥Ka3LBAWllee, YTO Bech MPOAYKT 1EPBOFO [10ApasicieHus
3a n-H ol HCHOJL3YCTCA B KAveCTBe cyMmMapHoro ¢domia
Bo3Mellen s cacaviowero (a41)-ro rona. Tak xak, xpose

TOrO,

Xty =1, ot - mia, {4.1.3)
10 ¥3 (4.1.2a) u (3) caeayer, uro

Acﬂ:UIu +m]n — . (414)

OueBHIHO, 4TO MPON3BOACTBO ByAeT PACIIMPATHLCS, CCAN
1epBas PasnocTb CyMMapHblX OCHOBHBIX (QOHIOB i NpeaMe-
TOB Tpylda OyAeT NOJOKITEILHOI, T. €.

Acn >0 (4.1.5)
HJIH
Vi e >t (4.1.6)

[Mocnenuee BRIpaKeHHe lpeincTapiaser coB0R 3HaMCIH-
TOC VenoBHe pacHIMpeHsoro  BOCHPOUM3BONCTBA, OTKPLITOE
n snepeuie copmyanposantioe K. Mapkcom. B unciosoit
smomenn K. Mapxca Bce NPpONOpUHK MeX1y 3KOHOMHUYECKH-
MU TIePEMEHHBIMH MOCTOSHHLI, MO3TOMY BCerda MOMKHO yCTa-
HOBUTB  CBSI3b MEWKIY UPEABAYIHMH W IOCJARAYIOLLHMH
3HAYEHHSAMH NEepeMEHHLX B BHAe DAa3HOCTHOTO YpDABHEHHA
LEPBOTO NMopALKa, HalupuMep:

Cn+1=PCn (4.1.7)

HJIH
KXot =pXn, (4.1.7a)
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DI R

rie
12 U v (1.1.8)

0=
' L
2 g N T )
(=0, [¢,, pi=2c, /v, i—=1, 4, — opranuuecxoe crjoenue
MaTepHa/bHbIX H3JEPKEW; v;=—m, /U;v i=—1, 2,— Hopma
NPUOABOUHOTO HPOAYKTA).
Ecau Xy — 3naycHie ncpeMcHEell aasg (GazoBoro road,
TC pewenneM {(7a) OyACT COOTHOLICHHC
Ko =X, (4.1.M
npu p>1 HMOCT MCCTO PACLWIHPEHHOE BOCHPOUIBOACTEO, IPH
p=1-—npocroe BOCHPON3BOACTEO, HPIL p< 1 1UPOIARBOICTBO
Oyvacr nATH Ha yOwBABR. Yerosne pr>loman 1w +vi/pi>yy,
OQUCBHILO, TOKACCTRENHO yoaosum (6). Bwupawenne (9)
XapaKTepu3yeT CTYIEHHATHI XApakrep HapacTaHH® CORBO-
KYIMHOTO Of11eCTBeIHOTO 1IPOAYKTA.
Orubarwlnasg ¢TYICHUATOTO TIpoLecca TPCACTABIAACT CO-
GOH IKCIOHEHTY, SABASIIYIOCH PCLIEHHCM YpaBHeHHWA

X=X, (4.1.10)

=X, (4.1.11)
rie

7= (In p)/T (4.1.12)

(T — AJAHTeJLHOCTL LHKAA).

B ancnonoll mogemn Ko Mapkca p=~1,1 n 1emn pocra
skonovMukH (p 1)-100% =~ 10%. ITockoasky Ttemn pocta
o6bludo He npepniaer 10%, dydem cyuratn, uto N=p -l
M paccMaTpPHBATE B KAUECTBE TeMHA POCTA B HEUPEPhIBHBIX
Modedaax BeauunHy n=X/X. Tem pocra SKOHOMHKH B AaH-
HOfT MOJLENMH MPH HeH3IMeHHbIX LPANOPUHSX B ITCPBOM TIOI-
pasneneHny, TouHee, npH f=l/pi+ vi/pr=const, yseauunga-
eTCH ¢ YMCHBIIHHeM y={2%p/cl,. T. €. ¢ pocTOM OCHOBHBIX
H 000DOTHLIX (OHAOB I1epEOT0 1OAPA3AICHHS 10 OTHONIE-
HRIO KO BTOpoMYy. TOUHO TaK zKe NPOHCXOIHT YBCANYEHHE
TeMIId POCTa € YBeJHUEHHEM [i:(viu—l-mln_)/cin, T. &, C pO-
CTOM YHCTOTO BLIX0OAA [MPOIYKUMI I[EPBOTO MOIPAIICH2HIIH
no oTHOWeHHIw K POHIY BO3MCIIEHNS B TOM ke 10Apazfe-
JeHHl. ¥YMenblllende y B Bozpactazue f B ofuem romopsat
00 OJIHOM © TOM xe! 00 yBeauueHuH KalluTAJOBJIOKel i
B ocHoBable douApl. [lostoMy weiecoodpasHo 00belHHHTDL
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ofa atit napaMerpa B ollMH 11apaMeTp YOPABICHHA SKOHOMH-
Koil.

Jnst 3Toil e 3anunieM ypaBHCHHe $ajalca Wi YpPas-
eHHe DacripeNeseHHst COBOKYTIHOro oOILeCTBeNNOro Impo-
AYKTR K KOHIY A1-TO HHKJAa

Xn':[)u—}—tqu "i“ A(Dn—|—AKnt—'—Hn, (4.].]3)

rae D, — npeaAMeThl IPyla A-ro 1MKaa; A, — CTOHMOCTb
BO3MelleHYA ocHORIL (oumor; K, — CyMMAapHble OCHOR-
Hple (GOHALL, UAROIJICHHLIE B CTPAHC K KOHUY A-TO IHKA,
®,, —- cyMmMapusle HeUPOU3BOACTRCHELIE QOHABN H PEe3epBLl
FOCYIZAPCTBEHHOTO Ha3Badelud, HAKOWICHHLIC K Kouuy fi-
CO LHKJAA H 1l HCHOJAR3YeMble HCMGCPCACTBEHHO AMsl PA3BH-
THS 2KOUOMHKI, ff, -—1peaMeTs oTpeBaciiis, BLlYLICH-
Uble B TeueHme A-To UukIa; ALK, 1 Ad,  npupamenns
onnos 3 TCYeHHe A-TO IHKIA.

Bosepamascy k cxeme K. Mapreca ansn pacwwpennoro
BOCTIPOH3BOACTBA, 3aMETUM, IO

Dy -An=0Cp, AVt AKp=0""+m'x U H:l:U?:i+fn2n-

[TpencraguM ypasHenne {13) B BUNe CJaeyIONICTO YPAB-
Henus Oajnanca:
Xo=apXa+Yu, {4.1.14)

rie ap=>D,/X,;=const —HOpPMATHB YyZEALHOrD pacxoila
NPeAMeTOB TPYAa Ha CANHHLY OBMECTBeHloro IIpoAyKTa;

er:Srt‘l’*Rn (41]5)

— PRANOBOH KONeJHbIE MPOAYKT, CO3AAHHLIE B TEUEHUC 1-T0
UMKIA;

Si=A, "+ AKx (4.1.16)
— BA/JOBLIE HIUBCCTILHH B OCHOBHBIC DOHIbI;
Ry=A®, —I—[[n (4117)

—- To1080lH dona notpelielna Hernpol3BEOICTRCHHNX (oH-
108 1 npeMeTos noTpeGaentsi.

lpouspsoacTso B #-M IMKIC OCYHICCTBASETCS ¢ HCMOMD-
30B4aHHEM oOcHOBHHYX (hongos Ky Cunras, yto uaioc A,
NDOTOPUHOHAARH 00meMy  KoJd4ecrpy OHIOB, BMECTO
(16) moayyaem

AKnr:Sn“quz-1 (4.1]8)
Ku:Sn—i—(l_rq}Kn-l, (4.1.]9)

[le ¢ — HOpMa H31i0ca (aMOPTH3AUIN) OCHOBHHX (OHIOB.
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Hyc:‘r‘:.
Sn=uYa, i4.1.20)
rac 40 Su=<1) — daxrop ynpasJjenys u
YﬂﬁaKK.ﬁ“‘p \4]21

3aech ay — xo3ddunient GoHIOOTIAYH N0 KOHEUHOMY Npo-
aykry. Tenepn n3 (14), (20), (21) noayyaeM ypaeHeHIe
PA3BHTHA 3KOHOMHKH

Ko+, =(1 — g+ awu)Kn. (4.1.22)
CooTBeTCTBRHHO
Yu+|:Per (4] 223)
Xner— X0, (4.1.926)
R;{-{'[:PRH, (4.1.225)
rae
p=1-— g} au. (4.1.23)

Kax BHAHO, TeMl DOCTA SKOUOMHKH dnd—§ 1IpH 3ajpall-
HulX (ponJ00THAYE H BO3MEILEUHHA OIpeledseTcd QaKTopoM
YUpaBJICHHH, T. €. Aafell KANUTAJOBJAOACHHUIT B KOHCUHOM
npoaykre Y.

Paccmorpum  Temeph OTHOMEPHYID MOASNb HAPOAKOTO
X039ACTRA, YYUTHIBAKILYIO BCe TP (aKTOpPAa pocTa 3KOHO-
viKu [2]. Bece mepemMcHHble B YPABHCHUAX MoAead OyneM
cynTaTh (YHKUMAMH HeNpepelBdoro epeMend {. Moaenas co-
CTOHT M3 Tpex ypaBHeHHHA: ) ypaBHeHHs GanaHca obect-
BCHHOTO TPOJAYKTa, NPOH3BCACHHOrG 34 TroA; 2) ypaBHeHHA
MTPOU3BOLCTBA (NponaBoacTieniuol dyukiiin) ¥ 3) ypasuce-
HHA pocTa OcHOBHLIX (GOHAOB.

[} ¥Ypapuenne fagalca B CTOMMOCTHOM BhIpaXKeHuu 3a-
[[HuIeTcess B BHAE )

X=aX+7V, (4.1.24)

rie X — BAJIOBOH NPOAYKT, NPOH3BEJeHHBIH B CIUHHIY Bpe-
MeHn (ron); aX — wacTh BAaJOBOrO UPONYKTA, 3aTPayeioro
Ha MPOW3BOACTBO B TcucHHe Aauuoro roja (0=sSa=c1); Y—
KOHCYHLIA NPOJAYKT, MoAydenmsbil 3a 1ol

Y=S+R, (4.1.25)

rae S-—donn Hakomaenus; R — doun norpebieHus,
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9} VpaBHeHHe TNPOH3BOACTBA (IIPOHABOACTBEHHAA (YHK-
uMst) BBIPA3HTCA CaefylomuM ofpasoM:

X=F(K, L, 1)

HMH
Y={(1—a)F{K, L. 1), (4.1.26)

rae K —cpeactBa npoH3RoACTBA (OCHOBHBE (POUTEL npO-
MBILIeHHoCTH) ; L= Loe™! — KosudecTBO Hacedenns (pabo-
yag ciaa). 3anuuieM Bhipaxenue (26) B gopme npou3Bo-
creunoll ¢pyuknun Ko66a — Iyriaca:

! Y =K"e"L) ", (4.127)

Tie p — NoKasaTeldb TeXHHUECKOro Nporpecca, oTpaalouiii
BIMAHHE HaVKu HA POCT TIPOHIBOACTBA; O — IMIHPHYECKUH

Kosgdunnent,
3) YpaBHeHne pocTa OCHOBHLIX (DOHIOB HMeeT BUA
K=38 - gK. (4.1.28)
BBedeM 1UBBIE MEPCMEHHBIC
¥ nt K _pt R pt
‘Py:‘fep ; ‘Pk=7_*-ep§ cp,:.Te"’ = (1 —u)py,

rie #=S/Y — Hopva HAKOTMJICHYA, KOTOPYIO OYAeM CUHTATD
; MOCTOAHHOM,

i B HOBBIX TiepeMeHHBIX ypaBHCHHS (27) u (28) npHMyT
BHA

Py =%, (4.1.29)

Pp=UPy — HPa, (4.1.30)

rne h=q+p. M3 (29) n (30) uoayuuM ypaBHeHHe

Pp=Up; — hos.
[Tocnemmee wmeer ycToiluupoe crauHoHapHoe peleHMe, XKorja
Pa =0
HJIH
0 =up, — hfe. 4.1.31)
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Sl
Ms (31) naxommm gp=(u/B)"" "~ anag mupamenne 1791 o,
HAXOIHM

ey = (u/h)"' 7,
Gr=(1 — wyu/ny""=",

3avernM, ut0 =0 npn =0 p u=1, cIegoBaTEILHO,
@- 1IPH HEKOTOPOM ¢ IIPHHHMAET MAKCHMAJIBNOC 3HAHEHHE.
DTOT MAKCHUMYM J0CTHTAeres UPH yu=q. OB603HAUAM ero

qepes (Prmav'

L
T['IE6J]€HHE Ha AyuUly HaceJeHHSH, NOTYUHM,

MMest B BHay, uto ¢, = (i) e =ra ™ pe 1 no-

!
r:?rnta\'ep '
Taxum  ofpasow, unortpeGiennc Ha Iylmy NaceJeHds
B CTALUHOHAPHOM pEKHME DACTeT € POCTOM HaydlQ-TEXHM-
YeCKOro mporpecca {Kak Sut HE pocao Haceienne), Takum
Ke 00pasoM pacTyT B pacueTe Ha Ayuly HaceqeHus OCHOB-
HGle (POHABL M Koueylufl UPOAYKT:

K it Y pt
k:TZ?kC Y= =5 .
B coorsercTBui ¢ Juueiinofi 3aBucHMocThio (21) 1o Ta-

KOMY JKC 3aKOHY J0.XHa pacTe O6lecTBCHHAs TMPOH3BO-
OHTEeJIbHOCTL TPyJaa
X pf
A= =R

rie fx=¢,/(l —a).

Kak Buino pemaowny HaktopoM pocTa 3KOHOMHKH
B MOKA3ATEMAX, OTUECEIHbIX HA AYWY HaceaeHusd, ABagercs
HayuHo-TeXHuueckuit nporpecc. Toxasarels Hayulo-TeXHK-
QCCKOrD Mporpecea p noayd4actcs nyTeM ofpafioTKH craTH-
cTaveckol nudopvamuy. B pazpadarmBaeMLX MOIeJIaxX Ha-
yulio-TeXHHUCCKOro mporpecca {cMm., HanpuMep, [3]) cranurcs
Ledb JIPOTHO3IPOBAHHA 3TOr0 nokasartedts. lleofxoauMui
VPOBEIb NOKa3aTedsd p (M YacTHLIX TNoKasarteldell 1o OT-
pacnaM uapoiHors xoadafictsa) ofecneyuBaeTes coelHadb-
10 OPraHu3oBAHNON CHCTEMOR NAUHPOBAHHA U YNPaBACHHS
HAYYHO-TEXHHYECKHM 1POrPEccoM, O UeM 04eHb Kpartko
OvieT CKAa3aHO HUXKE.
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PaccMorpensas vomgeas (Wan eil aHanoruuible) passH-
IHA HAPOIHOIO XO3AICTBA MOMKET ObiTb HCHONbL3OBAHA Kak
MONEeNL JOJATOCPOYHOre [IPpOTHO3HPOBAHHA PA3BHTHR HAPOA-
HOro X03fiicTBa, B TOM udcde Kak Moldedb pocta doHia
norpebaenuss u pocra (GOHZA HAKOILICHHH,

R==Lge”; §=Lye™,

rie @ == ufu/h)*""",

C YUeToM pacnpeleneHHad 3THX C])OH,JJ.OB no oTpacaaM H
CTAaThAM DACXOCIOB.

2. CUCTEMA LUENER HAPOAHOTO XO3AMCTBA
WU EFO PA3IBATUE

Pa3BUTHEM  COUHATHCTHUECKOrO HAPOAHOTO XO3AHCTBA
MOMKHO YNIPABJAATH He HHAUE YeM Yepes cHCTeMY ero [aaHH-
DPOBAHHUA, TOYNEe YE£pe3 CHCTeMY J10JTOCPOYHOro NAaHNpoBa-
HHs, cedCTBHeM KOTOpOoN ABJIAIOTCH CHCTEMBl CPedHecpou-
HBIX (NATHAETHHX} H KPATKOCPOUHBIX (rOLOBLIX) TNJIZHOB.
TTosroMy upeaMeToM NanbHERIIEro HIAOMKEHHA B ITOH raa-
Be 6yieT onicaHWe NpPelloiaraeMoro BapHaHTa NporpaMM-
HOTO TITAHWPOBRAHHA HAPOILHOLD XO3AACTBa, HMEWlero TpH
BamHellurne  ocoBeHHOCTH HJAM TPH HCXOAHBIX 1PHHIHNE
[4—6].

I. TlnannpoBaHle OCyILeCTBAAETCA OT nepsutHsly yeaerd
COUHANUCTHYECKOTO ofmecTBa (uedn B 0o6JgacTH HAapORHOIO
SaarococTosiitnst ¥ 00OPOHKE} uad ero notpebroctell. Caen-
CTBHEM TAKOrO I[01X0JA FBJNErCA COCTAaBJICHHE HAPOIHO-
XO03ANCTBEHHBIX TIAHOB H NPOrpaMM, HCXOAH H3 KOHEUHOZO
npodyxra.

2. ObecneuHBaeTCd UHTE2PAHUR HAYHRO-TEXHUHECKOZ0 H
APOUIBODCTEEHHO2O NAQHUPOGAHUN 32 CUeT KOMIJIEKCHOTO
NJAHUPOBAHKA 110 TaK Ha3elBAaeMOMY MHIHEHHOMY [HKEJIY
TeXHHYeCKHX cHCTeM, o0OpyHoBaHMA, H3LeaMii M T. 1. H
GopMHPOBANKA CUCTEMBEl OTBETCTBEHHOCTH 3AKa3UuHK — HC-
IIOMUHTCNE.

3. CywecrByoollne OTpPacaeBele 1t 1€DPHTOPHALHLIE
CTPYKTYPbl PYKOBOACTBA H YNPaBJeHHS AONOHSAIOTCH Lene-
BOH CTPYKTYPOH DYKOBOICTBA M YNpaBJIeHHA IJS Peannsa-
LUHH TEPMHHANBHLIX NIPOrPaMM Co3LaHHA COMBIIHX CHCTEM
H TEPPHTODHAJNBHO-NPOMBITIIICHHEIX KOMTIJICKCOB MeXoTpac-
JeBOTO H HaLoTpachesoro 3Hauenns. Ha 3toh TpeTheft oco-
6eHHOCTH HeOGXOAHMO OCTAHOBUTLCA HECKOJBKO mojapobHee.

B paspaboTke u cosaflaHuu GOJABLIIMX CHCTEM NPHHMMAIOT
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VyuacTHEe B KAueCTBE TOCTABIUIHKOB OTHEJIHHBIX TOACHCTEM
ACCATKH THICAY UPEATPHATHH, OTHOCAIUHXCS K CaMmM pas-
JHYHBIM OTpacyaaM npouspoicraedHeil chepr. IEpumepamu
T&KHX ‘BOJBLIINX CHCTCM MOTYT CAYXHTh MPOH3BOACTBCHHBIH
KOMILTEKC 110 Zofwiuc 1 nepepadorke HedTn a3 Cemepo-3a-
naganoil CuGHpH HIE KOCMMMECKHC KOMIUIEKCH THNA «Anon-
JOU» O BCEMH NAZEMHBIMU COODYMEHHHMH H DAKCTOHOCH-
TeMsINK (B LpOrpaMMe «ATONNOHY NPHHEMAIN YYacTHe OKO-
a0 20000 dupwm).

[IpoeckTupoBanne 1 paspadorTka N0A0OHLIX GOJBLIHX CH-
CTEM ¢ YBA3KON MEeATENLHACIH LCCHTKOB Thicidd NPeANpPHA-
THH 1peicTaBasger cobolt caoxHeyio A0ATOBDCMCHHYIO
Onepaurio, Npose/leHHI0 KOTOPON npeamecteyet paszpadorTka
COOTBCTCTBYIOWCT nporpaMMur. Jid pa3paGoTkH LUporpaM-
MLl H [POBELeHHA TAKOH ONCpalldK, KaK yiKe YKasLIBAJIOCh
B¢, HEOOXONHMO IMIAUHPOBATL U OOPA3IOBLIBATL CliEUH-
aJdnHbie HeneBsle  Opraiuzaldd  (HeHTpul  PyKOBOACTSA)
B TIOJHOM COCTBEICTBHM C IIPHBEACGHIBIMH BLIUie ONpeneJe-
HHUAMII OIEepalHHi, KoTAa Bce $e3 HCKJIOYEHHST pecypcol, BhI-
JeadeMble Ha pa3paloTKy W CO37aHHe GOJbIIOH CHCTEME,
COCPCIOTOYHBAOTCA B PyKaX [eAeBoro PyKoBoAcCTBa. Todb-
KO B 3TOM cayuae paspaborxa OGYAeT BECTHCh [0 CAHHOMY
3aMLCAY, TI0 eHHOMY ITaly H BePOATHOCThL RLUIOJHEHHH
pa3paboTKH B pacHeTALI CPoK OVICT JIOCTATOUHO BBICOKOH,

[TockoaLky B HapoAHOM X03fiiCTBC OJHOBPEMCHHO 1EpO-
BONHTCA Pa3paborTKa HEeCKOJAbKHX OOJBIIHX CHCTEM, TO Ha-
pALY € OTpacleBBIMH PYKOBOICTBAMH HeoOXOMHMO TaKxKe
cIeB0e PYKOBOACTBO (B HEKOTODHIX CJAYUAAX TOrO e paH-
ra, uro W OTpacaeBoc). IT0o 0BCTOATCABCTBO TPHBOINT
K MATpuunod op2aHu3aiuonHol cTpyKTYpe Beeil 1IPOHABOI-
CTRCHHOH cdephl, K CTPYKTYpPE, Kortopast geasercd OBLIUHOH
s awedoro HUM » KB, 3ro osnavaer, yto B MpOMEINISH-
MOCTH, K4K H B BOOPYKCHHBIX cuTaX, 6YIYT HMeTh MECTO Bee
TPH BHIA YOpaB/eHlfA: 0Tpacaesoe, TepPHTOPHAJBIOE 1 le-
ncesoe, Hanwupe ueleBoro ynpapieHus npHiact TMOROCTL
RCefl OPraHN3aUUOHBON CIPYKTYPE YIPABICHUA HAPOIHBIM
XOIAHCTBOM, HOZBOAUT efl aMAITHPOBAThCA K H3MEHSIOWHM-
¢l MeafM M 3aflauaM HapoIHOrQo Xe3ficTBa.

IencBaa dopMa pyxoBoAcTBa Hanboaee MOABHIKHA 110
cpaBHeHHlo ¢ ApyraMu copvaMu {OTPACACBON M TERPITO-
PHAJLHOM) M B TNePRYID 04Cpeldb OKasmBaeTed OOBEKTOM
ITaHHpOBaHuA nOpu $opvMHpoBadnu uporpavu. CozlaHue
MATPHUHON CTPYKTYPH! H LEJEBOr0 PYKOBOLCTBA B Hapold-
HOM X03ffieTBe ACMQ HEMpocTroe, NOCKOAbKY Tpebyetcs pe-
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NIMTE PAA TPABORGLIX H GHUAHCOBLIX POGAEM, a TaKXe NPO-
faey 10AMHHENOCTH n ynpapiennd. OjiHako, HecMOTPS Ha
Bce TPYAHOCTH, 1IPOGAEMY MaTPHUHOH OpraHN3alHOHHOH
CTPYKTYPbl 1IPOMBILINIEHHOCTH pellaTh HYXKHO.

Ynpagacune paspabotkaMu OOLIWIHX CHCTEM HA OCHOBE
CyILECTBYIOULETO ceifdac LPHHLMIIA KOOLePaUuH HCIOAHHTE-
el He SBJAAETCH LOCTATOYHO 3Q@eKTUBULM, ilOCKOAbKY DPy-
KoBojuTeab pazpalorky (rAaaBlILIA KOHCTPYKTOP) 4acTo HE
B COCTOAHMM YIOPaBasTek pas3paloTKOH B COOTBETCTBUII
¢ WaI0eHULIMK Bbilie NPHIHHIAMK YIPaBJACHHA oliepa-
LUAMH.

VioMauytele TpH ocGOCHHOCTH (WU MPHHINAA) OJAHO-
CTbIO OODBACHSIOT M OIPABABIBAKT NOHATHE H HaaBaHHe
«npozpammuoe naaruposarues. Ilpn nporpaMMHOM naaln-
POBAHHH Mbl BCErJd BBIHYXIeHH PacCMaTplIBaTL CHCTEMY
porpaMM. A 310 03HaUaeT, 4TC BPH DACCMOTPENHH 11PO-
rpaMMHOr0 IJAHHPOBaHHA HEOOXOAHMO YCTaHOBHTbL CHCTe-
My uedefl HapofHoro xosdiictsa. IJTa npobgeMa He TaK
npocra H oueBHZHA. [Ip oBpasobanuu cHCcTeMbl UeneH Jier-
KO CTYTaTk YPOBHH HEPapXuu lcacH, HHBEMIL CI0BAMM, CIy-
TaTh UEAH CO CPEACTBAMH. DTO YacTo OLIBACT, KOrla KaKoe-
a0 CpencTBO LABHO crafd TpyAHopaspewsnmol TOpobie-
MOH, ¥3KHM MECTOM, H CQHO BOJeH-HEBQJEl HLIABUTAeTCS
B pan (B ypOBEHDL) UeJeH, YLHM CPeICTBOM OUO JAOJKHO
Onlo Gbl ObiTh Ha caMoM Jedae. Ham npegcrasnserca He
NPOTHBOPEYUBOA B YKA3aHHOM CMBIC/IE CAGLYIOLAs CHCTeMa
uened,

Hepsuunbinu yeigmu (MM eJAAMH  1EpBOro poia)
ABAAITCH LeNH B ofaacTH Hapouore GJarococroaiua: 1o-
TpebaeHus JH4YHOro u OOLIECTBEHOrO, 3MDPaBOOXPAHCHHE,
o6iiero obpa3opanus, KYJIBTYPH, KHIAMHEOTO CTPOUTENbCT-
Ba, KOMMYHaJbHO-GLITOBOTO 00C1YKHBAHHA, 00CAYKHBAHHSA
TPAHCICPTOM, CBA3bI) W T. 11, H LeJAH B 006MacTH 000PONL,
BKAIOYas BHELIHIOW NOJHTHKY.

CpencreaMu aasa poctixenus uededi | poga, kak ocHOB-
HBIX leJell COUHaTUCTHIECKOro OGILeCTBa, CayKaT uean 1l
Poia (2-ro ypoBH#) — 3T0 LeJdH PA3BHTHR COBCTBEHHOIO
TIIPOH3BOACTBA (uenn B obaactd obpabarvisamouei, 1066~
BaIOLlEH NPOMBILIECHHOCTH H CRILCKOTO XO3fHCTBA, THXKE-
JIOH, JIETKOH TNpPOMBIUAEHHOCTH, METAMIYPLHH, 3HCPTETHKH,
HePTCXHMHUH, CTPOUTENLUOR HHAYCTPHH, I[POMBILIEHHOCTH
IIpONOBOALCTBEHHBIX TOBApOB H T. 1.). K uemsm 1l pona
OTHECEM TaKXKe LeJH B 00/1aCTH HAYKH, HAYYHO-TeXHHUECKO-
ro nporpecca H crmenHaAbHOre 006pa3oBalds. QueBHAKO, uTO
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uean I # 1] pona ofpasyioT MaTpHUHYIO CTPYKTYPY HJIH Ma-
“ TPHUY «Ue1H — cpecTBa». Boofile BoaMOKHO AadbHeHUjee

yIOpAoYeHHe IeJell B HAPOIHOM X03dHCTBe B TnocneloBa-
TeAbHOCTh MATPHUUHBIX CTPYKTYpP. Tax, ecaun neadyu 1l pola
{YpOBH#) cYyUTaTh TOJIBKO LUedH 06padaThiBaiouieli NPOMEBILI-
JICHHOCTH, TO UesaM A06bIB4loulell NPOMBIIIIEHHOCTH H Celdb
CKOTO Xo3fAHcTBa OYyIYT CcpelcTBamy AOCTHKEHHSA Henefl 2-ro
VYPOBHA, T.&. UeJAMH 3-To ypoBHA ¥ T. 4. (JaHaKo 3Ty npo-
6eMy MBI OCTaBHM B ctopoHe. OTMETHM TOJBKO OIHY BaX-
#y> ocoBenHoctb. OTpacAn NpoM3BOACTBEHHOH chephl IR
HeBbILeHHA 3¢ deKTHBHOCTH PYKOBOACTREA HMH, He 3aTparu-
Bas OpPraHH3aLHOHHO-YNPABAAILEH CTPYKTYPBl KA /100 13
Hux, uesccoofpasno OOBEIHHHTb B KOMILIEKCH! OTpac/aep
Mo MX 1eAeBoil HanpasieHHOCTH [7]. B 9T0M cayyae noaBaTes
TAKHE OTPACAEBLIC KOMIJIEKCBl, KAK KOMIIJIEKCHL MALIHHO-
CTPOMTENBHBIX OTpacsaeil, 3lepreTHYecKHx oTpacaeil, TpaHe-
MOPTHEIX OTpachefli H T. II. B 3TH KOMILJIEKCHLI HH B KOeMm
cayyae He AOMKHBEl BXOAMTE OTPACAH HEIPOH3ROACTBEHHOH
cepsl (3ApaBooxpaHeHHe, TOProsJs, 0OOPOHA, KYJALTYpa
U T. II.), Tak Kak 3TO NPHBEMer K Pa3PyUICHHIO CHCTCMBI
OTBETCTBEHHOCTH 33Ka3uuK — AcionHurens. (Ofpasosanue
KOMILJIEKCOB OTPACALBONl TIPOHABOACTBEHHON cdrephl HHYCTO
He H3MEHNT B Tex NPHHUNMAX, KOTOPHE I3JOKeHb jalee,

Itenn | pomna B nawem paccMoTpeHun OyieM cuMTaTth
K3OTEHHBIMH 110 OTHOWEHHK K 3KOHOMHUYECKO cucreme,
a uean Il porna — suporenneiMu uensiMu. Takoe pasnenenue
HOCHT B 13BECTHOM CMBLIC/e YCAOBHBIA XapakTep, NOCKOJBKY,
HanpuMep, ROCTHXEHHE TeX HWAM HHBIX Ledell B obnacrk
Hapoauoro 6JarocoCTOSIHHA CKa3BIBAETCH Ha pOCTe Hacede-
HHS H TPOHIBOIUTENLHOCTH TPYAA, T. €. HA JOCTIKEHHI Ie-
aeit ]I poxa. Oanaxo npu paccMOTPEHHH PsAd UPHHUMIH-
aJbHEIX BOUPOCOB IIPOTPAMMHO, O ITAIHDOBAHNS MEl He Oy-
JleM yuHTHIBATb 00PATHOTO BJISIHHA pa3asuTus uedell [ poia
Ha 3KOHOMMKY HAM Ha neau Il pona.

[Tockonpky peuvr MAET 0 AGATOCPOYHOM IAMHPOBAHHH,
TO gocT:KeHHe wesned [ n.1l poxa 6yaerT NPOHCXONHTL B pe-
3yJbTAaTC peaJH3auMu nporpaMM 1 pola H J0JTOCPOYHRIX
HAAHOB TIPOMBILIEHHOCTH,

$opMupOBAHIE TPOTPAMM H 1IEPCIEKTHBHOrO (I0Jro-
CPOYHOrO})  IMldHA PA3BHTHA BCEro HapOANOTO XO3RIICTBA
NPOHCXONLHT B CASAywUlell OpraHd3alHOHHOR CTPYKType
(puc. 4.1},

3a nocTHXKeHue Lesell ] poxa HECYT OTBETCTBEHHOCTDL
oTpacan I poja, ofpasyioulHe HeNPOH3IBOACTBEHHYID chepy
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HAPOLHOTO xoastitctna, 3a Aocrwenne eaeit 11 poxa meeyr
oTBeTcTBeHHOCTL oTpacan Il poxa, T. e. oTpacan npoMblu-
JepnocTl, CEAbCKOTo X03aicTBa, 06pasymouiie WpoOH3BOI-
CTBEHHYI0 cdepy HApaIlore X034HCTBA.

[laaHoBas gesiteabHocTs orpacaeil I u Il pona {a roasb-
Ko Taxkas ceflyac u paccmatplBaercn) odbeannderes LITO -
neHTPaJsbHBIM  ILIAHHDYIOULMM  opraHoM. OTveTHM, uTO
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B ITPOH3ROACTBCHAYIO cdepy, KpoMe OTpacieil 1poMbllICH-
noctH  BxoaAT TIIK — TeppHTOpHAABHO-UPOMLINLICHHLIE
KOMINICKCHE H JpYrHe UesaeBbie oObeldnueHust, paspadati-
Bawu e HOAbIHe CHCTEMB! A IPOH3BOIC TBEHHON H HElIPO-
H3BOACTBCHHOW cdiep H peaiH3yioulHe KPyIHBle MEXKOTpac-
JICBBIE TEPMHHAILHLIC [IPOrpaMMbl.

Koneuwoit 1enbo JeaTeabHocTH NJAAHOBLIX OPraHOB OT-
pacaent I, II poma a LI[1O sirasieres paapadorka poaro-
CPOYHOIO MJIaia Kak CUCTeMBbI [IPOrPaAMM PA3BITHI HAPOIHO-
IO X03s1#icTBA, 1MaHa, CHOPMHPOBAHHOTO OT KOMEYHOro npo-
AYKT4, KOTOPBIi fBJIAeTC MATepHaTbHbIM BbpaKeRHeM ue-
Tei Kax I, tak u Il pona. [porpavmmsl, obpaayiouie Becl
AGATOCPOYHKIA NAan BapoAHOTO X038ACTBA, 1TpeiIoaaraloTe:
CROAb3AuuMY (¢ KoppekTupoBKOi ucpes 2—3 roaa). [lo-
ATOMY onucaliviie 11iXe 1pouecchl (GOpMHPOBAHHA  Npo-
TpaMM H AOJATOCPOUNLIX MJAAHOB BAYT Take npoleccamu
KOPDCKTHPOBKH ACHCTBYIOIIHX LPOTPaMM H JOJTIOCPOMHOLO
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nJaaHa HapoAHOre XO3AMCTBA B UedoM. Cxoab3guiAfi xapax-
TEP MPOTPAMM H A0JTOCPOYHOrO TJZHA B LENOM TIPEeanosaa-
TaeT, 4To MPEeRINeCTBYIOUIHE HM APOTHO3IBI, HANpHMep, B 06-
JACTH HAYKH, PA3BHTHS BHEIINEro MHpPa I T. A., NPOH3IBO-
JAATCA HellPephblBHO COOTBETCTBYIONIHMH CAYXGaMH HAH CH-
CTEMAMH TPOTHOZUPOBAHHA. 3aMeTUM, 4TO OHHHM H3 BawkK-
HeHIYX NPOrHO30B ABNAETCA NMPOTHO3 POCTA HANHOHAILHO-
ro Apxoaa, coctosulero 13 ¢onaa notpefinenns o ponfa
Hakouaenaus. Pouag notpedacHus pacnpefensieTcs MeXKAY
oTpacaamu (nporpammaMit) I poia u aBaAgercd MaTepHa b-
IO ocHOBON AocTikeHHs uedach | pona. B sasHcuMocTH ot
NpOrpaMMupyemMoll ¢TPYKTYPBL NoTpeddeHus GOHA HaKAl-
JICHHA PaciipeleaseTcst MeXAY OTpacAiaMH {nporpaMMamu)
11 poxa 11 cay®nT oZHOA 13 MAaTEPUANbHBIX OCHOB JAOCTH-
#eung neneit Il pona.

Haiee nochefoBaTeNbHo 110 3TallaM PACCMOTPHM B YK-
pynmHeHiiom Macinitale mnponece QOPMHPOBAHHS 1POrPaMm
OTpaciell H COCTABJEHHE AOJTOCDOUHOIQ [MJAaHa PasBUTHA
HAaPOMHOTO  XO034iicTBa. CYHIECTBEHHO HOBBIM H BaiKMbiM
B TIpeAJaraeMoil oprauu3aldu JIpouecca IaHHpoBaHna,
KaK yKe yNnoMHIanoch, ARAAETCS HUTErpallia [poH3BOJCT-
BEHHO-3KOMOMHUECKOTO H Tayullo-TeXHHUSCKOTO IL1aHHpoBa-
HHESL,

GQopMupoRanie CHCTEMBl NPOFPaMM H HAPOIHOXO3AICT-
BCHHOTO AOJCOCPOYHOTO [MTAHA B LEJIOM B TOI HJAH HHOH
thopse  HaunHaeTcs OT KOHCUHUL X Leaeil obulectra.
20 3HAYMT, UTO CcHAYaJa LOMHE QopvupoBaTeea (ROp-
pexkTHpoBaThcd) nporpaMmbl [ poaa.

3, MEPBBIM 3ITAN ROPMHUPOBAHUA MPOTPAMM
M BONFOCPOYHOTO MAAHA PA3BMTHMA HAPOAHOIO XO3AMCTBA

B mepsulil 3Tan BXOAHT lioCTAHOBKa uUeneil w 3atad
orpacaav | pola ¥ pacnpededcHHe MCHKIAY NHMH JIICKHX
pecypcoB ¥ acCHTHOBaHMi M3 Qouxa norpchacHHA HA KaXK-
awi rog { (t=1, 2, ..., T) uporpamwnoro neproia 7. Pe-
IleHHe MO MOCTAHOBKe [ejdell u 3ajflay otpacasy | posa o
110 BbLIeJIeHHI0 KAaXJ0H orpacail AWICKHX DEeCcypcoB o ac-
curuoBanit 3 doHia norpedacHUL NHPUHUMAIOTCE DPYKO-
BOJICTEOM napofHoro xoszaiictsa (PHX). Mexoawuimn nan-
HEIMH JIAS 3THX DelIeHUi] ABJASIOTCA!

l) mpornos pasBuTisl BHRUIHETO MHPA, €CO KOHOMHKH,
IAYKH, TeXilHKH, B3aHMOOTHOLUCIHH MeXKAY OTAeNhHBIMH
CTpaHaMH, [IPOTHOINPOBAHME BOCHHO-MOJHTHYECKHX CHTYa-
UMl Ha OCHOBE MOCTPOSHHA pAda cleHapuer OyLyL(Ero;
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2) nevorpa@Hyeckuii MPOTHO3 W POTHO3 PA3BHTUA 3KO-
HOMHKH CTPafbl C LeAblo ONpPeledcHs HAUHOHAIBHOIO JL0-
xona Y({) 4 ero feaeins Ha oA Hakoienun S(f) u
foun morpedaeHus R(#), npordHos paclupelejenns 3ITHX
donnos 1o orpacaam I 1 Il pona, a Takme COOTBETCTBYIO-
ye paclpefejeHds JIOACKHX PecypCoB l1a KaIAbiH roj
1tporpaMMHoro neproaa I ]

3) HanpaBJeHHA Pa3BHTHA TEXHHKH B KaK10li OTpacan
[ poaa. COOTBCTCTBYIGWIMA 1POrHO3HLIA AOKYMCHT OyleT
XapaKTepPH3OBATL  NOTEHUHAABHLIE BOIMOKHOCTH Hayulo-
TeXHHUECKOTO Nporpecca B kamiod orpacad | poaa. O6
3ToM JIOKYMeHTe 1 ero ¢opmuposatiun GyJAeT CXazaHo le-
CKO.ThKO HHXKeE.

Ha ocHone 31X ucxoAliblx gaiiubx PHX npuuimaer pe-
UIeHHSA:

dopMynupyeT LesH 1 poda, T. €. UCAH AMA Bcex orTpac-
Jell HelnpOH3BOACTBEHHOH cipephl;

pacnpenenser onn notpedaeHus R(/) u JI0NCKHe pe-
cypeul Mexkay oTpacaaMu (nporpammamu) | pota na xam-
IHH ToJ OPOTPAMMHPYEMOro lIepHOLA.

llpeanokennsa no ueaam orpacaeil | pola oleyxialor-
€ C DYKOBOACTBOM 3THX orpachaefl. Pemenus mo uessm
JOJIKHBL HOCHTBL BO3MOMKHO 0o0gee KOHKPEeTHBIH Xapaxrep
C YkasahlieM MNoC/IeloBaTeqNbHbIX 3HAUCHHI ypOBHEl 00CTY-
HHBaluy o ofecneuenyy HACEJEHHS CTpPaHbl, KOTOPHE 10J-
HHB OblTh OCTHPHYTHl B NpoHecce passurid. Uro Kacaercd
CPOKOR JIOCTHIKEHHMA Te€X WAM HHHEIX YpPOBHeHd, TO OHH Ha
3TOM 3Tane VKa3eBalorcsd JHHIb OPHUEHTHPOBOUHO. (pOoKH
GoJice TOWHO YCTAHABJIHBAIOT B pesdyibrate HOPMHPOBAHNA
BCCll cucTeMp mporpaMy nas orpacaeit xak 1, tak u 11 po-
Aa, H pa3pafoTKH NepCneKTHBHOTO MJaHa pPasBHTHA HapolL-
noro xossicrsa. K nepBoMy atamy (pOpMIpOBAHUA IPO-
rpaMM oTHOCATCH HeoBXOAUMble NMOATOTCOBHTEJLHLIE MEDO-
OPHATHA 0% BTOPOIO 3TANld M [JIABHBIE H3 HUX: MNAHHPOBA-
niue HITO ropuszoHTansubix ¢Based Mexay oTpacansMu [ u
Il poaa n npensapnrenbuoe naannpopatie GOpMIPOBAHUS
LCTeBblX MemoTpachiesblx obbeannenufir (HMO) rteppuro-
PHAALHO-IIPOMLILLICHIIBIX KOMILJIEKCOAR.

B pesyasrate storo momkua 06pazoBatLes pasnuTas CH-
CTeMa: 3aKazyuky (moTpefur2nan) —otpacad | pofa u He-
NOMHHTeNH {npomaBuu) — otpacin k! pola u cooTBeTCT-
Bylourne LIMO. Ha nocreayounx 3rtanax chcreMa 3akas-
HHK — HCTMIONHHTEA: 06pa3yeTca NYTeM MJIaHHPOBAHHA TaK-
*e 1 BHYTPH oTpacacii II pona u LIMO. .
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Otpacan | pona Ha BuljesienHble accurnopanna R (), 1<
< v<JV, saxasuBawT (3aKkynawr) y orpacaci [ popa
MaTepraabible  pecypesl  (000py/loBaHNe,  BoOpYKelue,
OCHOBHbIe DONIL, TTPCAMCTR HOTPeOIeHHA H T. 11.), Heolxo-
JAnMble oTpacasy | pola 44 NPOBCICHHA OlEpPALMH 110 10-
CTHIKEHHIO CBOWX Uenell. ACCHTHOBAHUSA S}L (£), I=Su=stM,

aas orpacaeit 1l poaa 1 LLMO aBasioTes acCHTHOBAHHAMY
Ha TIX COBCTBENHOC KanHTAJILHOE CTPOMTETbCTBD. Bee
ocTadbHble pacxoavt B orpacasx [l poaa w UMO {szapnaa-
Ta H NP.) NOKPLIBAIOTCH B KOHCUHOM CyeTe TJaaTeKaMH oT
3aKasunkos — orpacaefl | poaa.

HBHKCHHC MaTepHadbHEIX NOTOKOB MEMIY OTPAC/IAMH
I w Il pona perynupyercs AeHEHBIMH LOTOKAMH B pas-
BHTON W CILTAHUPOBAHHON CHCTEMe 3aKA3YHK - - HCIIOJAHH-
Teab. JIBHA(CHHC XKe ICHEKULIX NOTOKOB oprauusyercs Q-
HaHCOBO-0aHKOBCKON CHCTEMOIR,

Taxuy oBpazoy, dorg norpebacuus R(f) apasercs Ma-
TEPHANbIOR OCHOBOR (pecypcaMu) JIOCTUKENHS MCPBHYHLIX
{3K30TeHHbIX) weaell oblleCcTBA, TOTAa Kak (OWL HAKOl-
Jdenns S(I), AuassAch HCIOCPEACTBCHHO MaTepuaabHoil oc-
HOBOI OCTHXKelillg BHYTPCHHMX (3HIOTEHHLIX) ueneil, B Ko-
HEYHOM cyeTe 0BeclneynBacT BOIMOMKHOCTH IOCTHMKCHIIA BCe
Goace conepurellyelx NePBHYHLIX LedeH, T. €. PA3BUTHA BLero
OBNIECTBA B NEJ0M KaK 3SKOUOMMHHECKON CcHCTeMbl.

4. DOPMUPOBAHWE MPOTPAMM OTPACIIEM | POLA

ByzeMm cuwTath, 4TO B HelpPOUIBOACTBCHHYID cdeopy Ha-
pofHero xosfiicTea BxoddaT N (F=Sv=ZN) orpacaen I poaa
W paccMOTPHM MPHHIUOLL GOPMHPOBAHAA NPOrpaMMel A7sl
HeKoTOpofl v-if oTpacau.

4.1. MNpMHUMNEl POPMHPOBAHHA NPOrPaMMm

Hexonubive gaHHbIMH as GOPMHPOBAHHA NPOFpaMM
orpacaeit [ pona AmasoTes:

1) HaopaBJaeHHA PAIBHTHA OTPACTH WK ee relepaniias
I1eJb, 3aJaBAEMAaf CBOMMH NOCACIOBATENBHBIMU YPOBHAMH,

2) accUrHOBAaHHSA, BbiLEJEHHbIe Ha PA3BHTHE OTpacAH Ha
KaxIui rod uporpamMmuoro mepunoia [0, T] (T=10 ...20
JT); ACCHINOBaHusL MOryT OblTh OPHEHTHPOBOYHO paslHTH
Nno OTAEJLHLIM CTATLAM: KallHTaALHOE CTPOHUTENbLCTBO, 3a-
Kynka oGOpyloBaHHA, COLepXaHHC NepcoHana OTPAcH
HT I;
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