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1. BBenenue

WNpeonorusa oducos, npuuATas B pa3BUTBIX CTpaHax,
TPAKTYET €ro He TOJIbKO 1 HE CTOJIbKO KaK OT/eJbHbIE, 000-
PY/NOBaHHBIE KOMITBIOTEPHOI TEXHUKOH W OPTrTeXHUKOI
MOMEIIEHNs, B KOTOPBIX OCYHIECTBJSIETCS yIpaBJeHUE
MPOTPaMMOIl U MPOEKTAaMM, HO U KakK WH(PACTPYKTYPY,
06€eCceyrBaIoNIyio Bce MPOIECChl YIPABICHUsT POTPaM-
Mmoit [1]. MubiMu ciaoBamu ouc yrnpaBjieHUs IIPOrpaM-
MOH — 9TO Ta ONTHMAJbHBIM 06pPa3oM OpPraHU30BAHHAS
cpezsa (B TpaJUIITMOHHOM IIOHUMAHUU MECTO), I/le YJICHDI
KOMaH/Ibl TIPOTPAMMBI MOTYT OCYHIECTBJISTH HPOIECCHI
yIIpaBJEHUS TPOrPAMMOIL, ITPOBOJNUTH COBEIAHM S, BECTH
[ePEroBOPHI C NapTHEPAMU, XPAHUTH JJOKYMEHTAIUIO.

OcHoBHOe Ha3HaueHue oduca MPOTPaMMBbl B JaHHON
TPAKTOBKE COCTOUT B 0OecreueHnu 3 HeKTUBHO KOMMY-
HUKAIUW 4JIEHOB KOMaH/[bl IPOTPAMMBbI B COBMECTHOM BbI-
MOJTHEHUH TTPOEKTOB IIPOrPAMMbI, YTO BO3MOXKHO TOJILKO
[PU HAJTMYNH COBPEMEHHBIX CPEJICTB CBSA3U, KOMITBIOTEPOB
U crenudaecKoro MporpaMMHOro obecredeHus, CPpeICTB
TeJIEKOMMYHUKAIM K, Pa3HOOOPa3HOil OPITEXHU KM, COBPE-
MeHHBIX THPOPMAITMOHHBIX TeXHOJIOTUH] U Tp. [1].

VIIK 65.001.1(075.8)

NNOT'MYECKUE
MOJENU
CTPYKTYPHOIO
CUHTE3A
TEPPUTOPUAJIbHO-
NMPOCTPAHCTBEHHO-
PACNPEAENEHHOU
CUCTEMbl O®PUCOB
NMPOrPAMMDI

IO.A. NMeTpeHkKoO

KaHaupar TeXHUYECKUX HayK, [LOLEeHT

Kadenpa aBTomaTusaumu 1 KOMNbOTEPHO-
MHTErpUPOBaHHbIX TEXHOOMMH

XapbKOBCKMH HaLMOHa IbHbIM aBTOMOBWIbHO-A0POXKHbIM
yHUBepcUTET

yn., Metpoecbkoro ,25, r. Xapkie, YkpaunHa, 61002
KoHnTtakTtHbiv Ten.: 097-331-90-81

E-mail: UA_Petrenko@mail.ru

WccnenoBanusi, pe3ynbraTbl KOTOPBIX TPUBEIEHDBI B
CTaTbe, OTHOCATCSA K 00JacTH yIpaBJeHus IporpaMma-
MU ¥ TPOEKTAMU. AKTYaJTbHOCTD PabOTHI COCTOUT B TOM,
YTO CHUCTEMAa YIIPaBJIeHUs MPOEKTaMU SIBJISIETCS OJHOM
nus Ba)KHCfI]_HI/IX KOMIIOHEHT BCCI>'I CUCTEMbBI YIIpaBJICHUA
porpaMMaMu ¥ MPOEKTaM¥ JIJIsI IOCTUKEHUs CTPaTeru-
yeckux 1eseit. OpraHu3alnmoHHONl CTPYKTYPOIi, riae pas-
BopauuBaeTcs MHPOPMAIMOHHAS CHCTEMa YIIPaBJIeHUs
MporpaMMaMiu U IPOEKTAMU, SIBJISIETCS OUC.

2. ITocranoBka npoGaeMbl

YupaBisieHue 1IporpaMMOil WM KPYIIHBIM HPOEKTOM
TpebyeT 0CTATOUHO MPEACTABUTEABHON KOMAH bl YIIPaB-
senusd. [lnsg adekTUBHOTO BBINOAHEHNS HYHKIITNOHAJ b-
HBIX 3a/1a4 YJeHAaMU KOMaH/Ibl YIIPaBJIEHUS ITPOrPaMMOit
cozmaercst crenuduueckas nHdpactpykrypa oducos|l,
2]. Dro, mpexie Bcero, reHepaJbHbINl OMUC KOMIIAHUH,
oducs mporpaMm, oucel TPOEKTOB B COCTABE IIPOTPaAM-
Mbl. Ty cucTeMy O(pUCOB MOXHO paccMaTpuBaThb Kak
TePPUTOPUAIBHO-TIPOCTPAHCTBEHHO-PACIIPEIeIEHHY IO




cucremy (TITPC). Kpome Toro, cam ouc paccmarpubaer-
ca xak TIIPC, koTopast cocToUT U3 onpeseIeHHOTO0 MHO-
JKecTBa 3JIEMEHTOB CO CJOKHOH cxeMoll B3auMoeiicTBus
Mekay HuMu. Takum 06pa3oM, co31aeTcss MHOTOY POBHE-
Bas TIIPC. 9rta cTpykTypa He gBJseTCs TOCTOSHHOMU, a
3aBUCHUT OT 3TATIOB JKM3HEHHOTO IIUKJIA IPOrPAMM U TIPO-
€KTOB.

C 1eJIbI0 MOCTPOEHUST KOHIETITYAJbHON MOIETNn U
bopmammzosannoro onucanusg TIIPC oducos n 3agay nux
CUHTEe3a HCIOJIb3YETCs ANTapaT TEOPUU MHOKECTB 1 Te-
opun rpados. Kak mpaBusio, ajjeMeHTaM CHCTEMBI CTaBSIT
B COOTBETCTBUE BEPIIUHBI rpada, a CBIA35IM MeXIy HUMU
-nyru [1, 2].

[Tpu aTOM 06Iast 3a/1a4a CHHTE3a JIEKOMIIO3UPYETCsT Ha
TPU MO/3aAUN:

— CUHTE3 TeHepaJbHOTO O(duca KaMIIaHWH;

— cunTe3 0UCOB IPOrPaMM;

— cuHTe3 0(hUCOB TPOCKTOB.

Taxkasi mOCTAHOBKA 3a/[a4M MTO3BOJIMT PEUINTH poOIre-
My crpykryproro cunrte3a TIIPC oducos komiiekcHo ¢
€/IMHBIX CHCTEMHBIX M KPUTEPUAJBHBIX TO3UIIHI.

3. Ananus myGauKanmit

B pab6orax [1, 3, 4] ocBeleHbl OCHOBOTIOJATAIONNE
MOHATHS U OTIPE/IeJICHUS METOOJOTUY YIIPABJICHUS T1PO-
rpaMMaMi U TIPOEKTAMU, PACKPBITHI (DYHKIIUK yIIpaBJie-
HUA NPOEKTAMU, JJlaH aHAaJWU3 W IPUBEIEHBI XapaKTepu-
CTUKY OPraHU3AIMOHHBIX CTPYKTYP IPOEKTOB. B paboTrax
[5-7] omy6anKoOBaHBI Pe3yNbTaThl HAYUYHBIX MCCIEN0BA-
HUil B 06JIaCTU NPOrpaMMHO-TEXHUUYECKOr0, OpraHu3a-
IHOHHOTO U KaJpoOBOro obectiedenust o(hUCOB MO yIpaB-
JIEHUIO TIPOTPAMMaMU ¥ MPEIJI0KEHBI COOTBETCTBYIONHE
MareMaTudecKue MOJieJiu.

Takum 006pa3oMm, aHaiW3 JUTEPATYPbl ITO3BOJSIET
c/leJIaTh BBIBOJ, UTO JI0 HACTOSIIEr0 BpeMeHHu Ipobiaema
crpykrypuoro cuntesa TIIPC oducos ne paccmarpuna-
JIaCh KOMIIJIEKCHO C €JIMHBIX CUCTEMHBIX U KPUTEPUAJb-
HBIX TTO3UIIAN.

Ileas ctaTrbu - MOBbICUTD 3(pHeKTUBHOCTD YIIPaBJICHU
[porpaMMaMi U IIPOEKTAMU 32 CYeT paspaboTKU Joruye-
cKoil Moziesin U GOPMAIN30BAHHOTO ONKMCAHUSA CHHTE3a
TIIPC oducos.

4. Pe3yabTaThl HCCIEAOBAHUS

AHanus BOIPOCOB IIOCTPOEHUS MOJeIU IIPOBeleM C
HCII0JIB30BAHMEM MOIX0/IA, TPEIYCMATPUBAIONIETO CTPYK-
Typu3sanuo npobieMbl cUHTe3a UHOOPMAIMOHHBIX TEX-
Hostoruil. /711 3TOTO PacCMOTPHUM CJEAYIONUIYIO IOCJe-
JIOBATEJNBbHOCTh B3aMMOCBSI3AHHBIX 3a/a4: IOCTPOEHUE
MOJIeJIV aHAJIN3a U CHHTe3a; 000CHOBAHUE MOJHOTHI MOJIE-
JIN ¥ BBIJIEJIEHVe KaTeTOPUil MHTErpaInuu; PacCMOTPeHMe
CTPYKTYPBI 33/1a4 110 KATETOPUSAM WHTErPAI[UH.

[TpoananmaupyeM 3TO Ha IpUMepe MOCTPOEHUS MO-
neqn ctpykrypHoro cuaTe3a TIIPC oducos nporpamMmsr.
TIIPC oducos mpemcraBiaseT coboil opraHU3aIMOHHO-
TEXHUYECKYIO CTPYKTYPY, 3ajada KOTOPOWl 06ecrednTh
TOCTIKEHUe IIeiu IporpaMMbl. Kak yske oTmeuasoch
Bortre, mporpamma Ob mipejcTaBisieTcst B BUIE COBOKYII-

noctu npoektos Ob={ob }, (p=1, p’) u rpymubl GusHec-

npoueccos G ={G}, (i =1,75) peann3yeMbIX ¢ TTOMOMIBIO
MHOKECTBA OU3HEC-TPOIECCOB YIPABICHUS TPOCKTAMU
G, ={G,}, (j= rji) ,KOTOpBIE B CBOTO OU€PE/b BKJIIOUAIOT B
ce6s1 MHOKECTBO GU3HEC-TIPOTIELY P G, ={G,}, (r= rrj) ,
a Ou3HeC-TIPOIEe/1y Pl PEaTH3YI0TCS MHOKECTBOM O13Hec-
onepanuit G, ={G;,}, (m= R) . Takum ob6pasom,
JIOCTUIKEHUE IeJU [MPOrpaMMbl Oyier obecrnednBaTbCst

BBIIIOJITHEHNEM KOMIO3UIIUN TE€PEYNCTEHHDbIX ITPOIEC-
COB yllpaBJIeHUA, H606XOZ[I/IMI)IX LA penreHus 3ajgadun

Ob={G,;,.} > k(T
E{Tpijr} OIPEIENSETCSI COBOKYITHOCTBIO TIPUCYIIUX 00b-

pifrn jim ) - KOMITO3UIIUST GU3HEC TIPOlEeyP
eKTY CHCTEMHBIX CBOHCTB, IIPOSABJISAIONINXCS B IIpolecce
HCIOJTHEHU S IPOTPAMMBI C y4eTOM BHEITHETO OKPY KEHU S
n BHyTpeHHuX (daxtopos. Kommnosuinio E{Tpijr} Oynem
Ha3bIBATH TTOJHOI, ecyii OHA 06eCcedynBaeT JOCTHIKEH ST
I[eJ IPOTPAMMBl C 3aJaHHBIMH IIOKa3aTeJNsIMH Kade-
cTBa. B3anMocBsA3M MeXJy 2JIeMEHTaMM KOMIIO3UIINU
GusHec TPOIEYP, onpejessieMble NHOOPMAIHOHHBIMH
CBSI3SIMH Ha OCHOBAHWU INIPEJMETHBIX CHCTEM 3HAHUI,
dbopMupyIOT Ipolece yipasaenus P uporpammoii Ob .

Mmnosectso mpoektos Ob={ob }, (i=1, p’) dbopmupyror

=, =
nponecc ynpasaenus P°={P}. Hcnoabzyembie MeTozbl

peanmzanuu nponecca P°={P,} onpenensior ero rexno-
aoruio W .

¥ ob, 3K{T, }cP ={p}->W, (1)

13 3TOTO CJeLYET, YTO B IPOEKTHOM Oduce MPoTeKaeT
npoiece ynpasaenusi npoextamu P°={P} ¢ ucnomapso-
Bauuii Texuonornit W, . Pemennsa sanau cuntesa TIIPC
0(ucoB, TPeobPasyOT TPAAMIHOHHYIO TeXHOIOTHIO W,
B TEPPUTOPUATBLHO-TIPOCTPAHCTBEHHO-PACIPEACICHHYIO
rexuosoruio W

Tax kax Obp —P —> W , To pus nepexopa x reppu-
TOPUATBHO-TIPOCTPAHCTBEHHO-PACTIPEAETEHHON TEXHOIO-
run W' tpeGyercs samena TpajiMIMOHHBIX METOJOB

yupaBaeHUA IIPOCKTaAaMU HAa COBOKYITHOCTDH TEeXHOJOT Uil
WTHPT

p

W, —— W, """, Ob, =f(W,""") - (2)

IIponecc cuntesa TIIPC ocducos, nucrnonbayiomnuii cu-
o TIIPC

creMy 1eJsieil u 3ajgau S MOJKHO MPEJCTABUTD CJIEAYIO-
el JJOTuIecKoil MOIebIo:

—»  uean TIPC opucos = S™C = 0p — P — ™PC “ &

ITaMaKpOMOJIeib HeceT B cebe CUCTEMHOE B3auMoIeii-
CTBHE KaTeropuil 1esell U cpeJcTB UX AocTiReHus. OHa
obJaziaeT MOJHOTON B 00JaCTH 3a/[AHHBIX, IeJIed, eciu
BBINOJIHAETCS JIOTUKO-JIEIyKTUBHAS CXeMa 3aMbIKaHMSI:
[enp A] — [moxmens ag, a;€ A] — [cpencTBa peasimnsa-
WU TTOAIeNAN ag| — ... — [MOAIeNTb &y, a1 — Ay, an € A
— [cpencTBa peanmsanuu noxanenn a,| — [mean A]. Tak
KaK KaXXJIblil U3 3JIEMEHTOB MOJIEJIU SIBJISIETCS KOHCTPYK-
TUBHOI OCHOBO CHCTEMBI YIIPABJIEHUS IIPOTPAMMaMHU, TO




BCe OHU JIOJIKHBI PAaCCMaTPUBATLCS B KaueCcTBe KaTeropuit
HHTErpanuu: 06beKT yIPABIEHUS, TPOIECC YITPABICHUS,
TEXHOJIOTUN YHPABJEHUS, TEXHOJOTUH aBTOMATH3AIUU
6usnec npoueccos (TABIIT). PaccMoTpuM 9TH Kareropuu.

Hoctuxkenue mean nporpammbl Ob obecriednBaercst
BBIIIOJTHEHUEM COBOKYIHOCTU OM3HEC-IIPOIECCOB, KOTO-
DBbI€ IOJIKHBI YIOBJIETBOPSITH 3aJaHHON crcTeMe Gy HKITN
(TpeboBanmuii) IE(E, E, ,Fn,), onpexensiemoit TIIPC
obucos. Onnako, peanusanus E{Tpijm} obecriednBaeT
npoctukenue 1eau nporpammbei Ob, HO He rapaHTuUpyeT
KauecTBO: E{Tp }— Ob=#arg extr F(Ob).

st obecrievennst peanusanuu GyHKIN obberTa ¢

9KCTPEMaJbHBIM MJH 3a/aHHbiM F™(n=1n") yposHeMm
KauecTBa, T.e.

ijrm

_ — |2F™|F, - max;
F, —extr ; F,4 _  _ (4)
3ajl 1
<F™ | F, — min,

HEOOXOAMMO [OOTPEAeIUTh MOjedn obbekTa M
MOJIeISIMU: OPTAaHU3AIMMOHHON CTPYKTYpPBl M™; cxeMmbl
yIpaBJeHus IporpaMMaMu u npoektamu M™ ; BeiGopa
nporpammuoro obecneuenuss M" ; Ber6opa kondury pa-

TI9BM o o
nun [I9BM M ; BBIOOpa mepuepuiiHBIX yCTPOUCTB
MY . cc . 6

; BeIGopa cpencTB cBsisu M™"; mogbopa MeHeKe-
pPoB 0(MCOB M KOMAH/IbI TT0 YIPABJEHHUIO TPOTPAMMaMu
u npoexktamu M"; co3maHusd, pa3BUTHI U PEUHKUHU-
PUHTA KOPIIOPATHBHON KOMIBIOTepHOi cetn MXC; BEHI-
6opa oducnoro obopymosanusa M ; ero pasmemenus
u xomnonoskun M*C. Torza xoMmmosunus 6usHec mpo-
11eCCOB J[OOTIPeIeIIeTCs KOMIO3UIIUAMI WHDOopMaIm-
OHHBIX IIPOIIEY P aHAJI3a 1 BBIOOPA: OPraHM3a [ HOHHON
cTpykTypbl nporpammbl k{T;"}; cxempr ynpasienus
1 /TS 1, s TO
k{T,"}; nporpammuoro obecneuennusi k{T"}; xomncu-

1, S TI9BM 9 o

rypanun II9BM k{T "™} ; nepudepuiinpix ycrpoiicts
1,y 1, yTCC
K{T)™} ; cpencts cBasu k{T,“}; Menemxepos obucos u
KOMaH/Ibl 110 YIPABJIEHWIO IPOrPaMMaMy U NPOEKTAMU
k{T;}; CO3/JlaHus, Pa3BUTUA U PCUHKMHUPUHIA KOP-
MOPaTUBHON MWHOOPMANMOHHONW CceTH k{T;(C}; BbIGOpa
odpucHoro o6opymoBaHuUs k{T'?O}, a Takke paszMelne-
H¥E U KOMIIOHOBKM 060pyI0BaH M k{T}f«)}, KpOMe TOTO
OIIEHKM PACXOJYEMBIX PECYPCOB U COIMATBHO-IKOJIO-
rUYeCcKUX MOCJENCTBUI peannsanuu MporpaMMbl Ha
sranax ee xkusznennoro nukiaa k{T/} wu skcumyaranuu

K{T?)
M U M()S U Msu U MH() U MH:‘)BNI U Ml‘[y U MCC U Mis U MKC U
UM UM - k {T].jrm } v E{Tg’s} U E{Tj" } U E{Tgo } v

UE{T;BBM}UE{T(Fy}UE{T(]CC}UE{T;S}UE{T;(C}UE{T(‘OO}U

UK{T Ok {T: JUk{T} > Ob™ =argextr F*'(Ob) .

Takum 06pa3om, 3agada cTpykTypHOTO cuaTe3a TITPC
0(1COB pa3penmMa TOJbKO ¢ yUeTOM OKPYKEHUS 1 BCETrO
JKIL mporpaMMBl. {7151 9TOrO IpOrpaMMa MpeiCTaBIsSeTCs
CUCTEMHON COBOKYMHOCTBIO Mojeneii ee CD u stanon
JKII. MaTerpaiust Gu3Hec-mporeayp ¢ NpoeaypamMmu aHa-
auza CO onrumusupyer TIIPC oducoB no kavecTBy
BBINIOJIHSAEMBIX (DYHKINI 1 cBOicTB Ha aTanax JKII, ¢ mpo-
1eypPaMy OIIEHKH PACXOyEeMBIX PECYPCOB U COIMATBHO-
9KOJIOTUYECKUX HOCHENCTBUN — obecreynBaer ONTUMU-
3anuio 1o pecypcam. IIpotecc ynpapieHus mporpaMmmoit

mpeacTaBisieT coOOi MOCIeI0BATENbHO-TIAPAJIIENbHYTO
JIOTUKO-IEYKTUBHYIO PACTYIIYIO CETh IPOEKTOB U IPYIII
6usnec-tipoueccos [2]. Tlocrpoenune momenu mporecca
MOJKHO CBECTH K OIIpeJleJIeHHIO 2JIeMEHTOB MHOXKECTBa S
(11esieil U MPOEKTOB MPOTrPAMMBbI) U OTHOMEHUH Y MeXY
HUMH, MTPEJCTAaBIEHHLIX B Bujae rpadosoit mogeaun G =
(S,Y), rne S — MmHOXXecTBO BepumiuH rpada (ITpoeKToB),
Y — MHOKECTBO JyTI, OTPaKalOIMX OTHOILIEHUS TPE0Dd-
pasosanus. [pad GusHec-mporecca mpeacTaBiseT coboi
pPacTyImyio ceThb MPOEKTOB Tporpammel S. B kadecTBe
II0JIX0/1a B 3a/1a4e OllpefiesIeHNsI TlepevHs BepnuH rpada
yI0OHO KCII0JIb30BaHKe TPOrPAMMHO-IIEJIEBOIO TPUHIU-
II1a, B KOTOPOM 3aJI0KeHa 1ies CTPYKTYy pu3aluu neJeil, ux
AHAJIM3 ¥ PA3BEPTHIBAHNE B HEPAPXUIECKYIO CUCTEMY.

Takum 06paszoM, CJIOKHBIN MPOIECC YIIPaBACHUS PO-
IPaMMOH IPeJCTaBISAETCS B BI/Ie HEKOTOPOI COBOKYITHO-
CTHU OT/IEJIBHBIX TPOEKTOB HA OCHOBE MPUHITUIIA I€KOMIIO-
3unuu. MeTog00rn4eckux 000CHOBAaHU N A€KOMIIO3UIIU 1
obeil mesu (3aa4n) TPOrPaMMBbl MOXKET OBITh HECKOJIb-
KO: JIEKOMIIO3MPOBAaHHAs 11eJb (3a/laua) UMeeT MEHbBIIYI0
pasmepHOCTbh, 06sagaer GYHKIMOHAJIbHON uiau uH(Op-
MAIMOHHOI OTHOPOAHOCTDHIO U CTPYKTYPOIi, He Ipucy e
IIepBOHAYAJIBHOI 3a/1a4e.

At coobpakenusi GopMuUPyOT HabGOp TpeboBaHUI
1 OTPAHUYEHUIT, BBIIOJHEHUE KOTOPBIX ONpeessieT IIy-
OWHY TEKOMIO3WITNN MCXOAHON Tesin (3amaun). B memom
npoiece onpezesaeHus Habopa ieJeil 1 3ajgad mnpoiecca
VIIPaBJIEHHUSI HPOTPaMMON SABJSETCS JOTHKO-IeIyKTUB-
HBIM U UTEPATIOHHbBIM.

B ocHOBY MakpOCTPYKTYPBI MOZIEJIN IIPOIIecca yIpaB-
JIEHU S TPOTPaMMO MTOJI0KeHa TPEXYPOBHEBAs CXeMa Jie-
KOMIIO3UI[MU HA HPOEKTHI, IPYIIbl OGU3HEC-TIPOIECCOB,
GUBHEC-TIPOIIECCHI U T.JI., OTPaKalolas NpobJIeMHYIO cIie-
nuduky ynpassenus nporpammoii (puc. 1).

Hexommosunueil T106agbHO eI S IporpaMMbl Ha
MHOKeCTBO TpoekToB S={S}, (rne(p=1, p’); p’ — Ko-
JINYECTBO IIPOEKTOB), GopMUpyeTCs CTPYKTYypa Ipolecca
yIIpaBJIEeHHS IPOTrPaMMOil Ha MAaKpOypPOBHE B Bu/jie rpada
G =(S,, Y;) (CTpyKTYpHBIl ypPOBEHD — IIEPBHIii).

3/mech B KayecTBe BEPIIMH BBICTYIAIOT MPOEKTHI, a
pebpa — orpaxkailoT OTHOIIeHUsI Mexay Humu. [lasee
OCYTIECTBIAECTCS BETBJICHNUE KakKIOTO U3 MPOEKTa S, Ha
MHOKECTBO WX Tpynn OGusnec-nponeccoB S={S}, rne
i=15 — xosuuecTBO rpynn GU3HEC-TPOLECCOB PABHOE 5
1 OIpeJieIsIeTCs COlePsKaHueM P-TO IIPOEKTa.

B cBoto ouepenb kask/as rpyia Gusnec-mpoueccos S
MPEJICTABISETCS B BUJIE CTPYKTYPUPOBAHHON CXEMBI
GoJiee MeTKNX 3a/1a4 — GU3HEC-TIPOIECCOB S = St
YHUCJIO KOTOPLIX ONpeessieTCs, yPOBHEM Pa3BUTUS
KOHKPETHBIX 06JacTell 3HAHUN B pelieHur 3ajad

) S,y noonpeneneHupix 3agadamu JKIL mporpamMmmbr
U TIPOEKTOB.
Hanwuue Mex/y 2JleMEHTaMU 3TOTO MHOKECTBA
OTIpe/IeJIEHHBIX MTPEMETHBIX B3AUMOCBSI3€N 1 OTHO-
IIeHuil 1aeT BOBMOKHOCTD PACCMATPUBATh 3TOT YPOBEHD
CTPYKTYpu3aiuu (BTOPOl) Kak MPOLeCcCHbI B Buje Habo-
panopoxaennnix rpados G, =(S,, Y,), G, =(S,;, Y,;)-

Tperuii ypoBenb (MUKDPOYPOBEHbD) sBJSIETCS TIPOIE-
NIYPHBIM, TAK KaK KakK/1ast U3 ero 3a7a4 (BepIIni) moarpa-
da G "= (S, Vi) untepnperupyercst B GusHec-1po-
meaypsr Sy, G = (S Yoim)
Spijm »

T.€. IIPOIe/lypy IPUHATHS penieHus (IpoMexKyTou-
HOTO MJIM OKOHYATEJIbHOT0) /LIS JOCTUKEHUS OTPelesIeH-

n OusHec-omepanun



HBIX 1eseil. [Ipotenypbl MUKPOYPOBHSI MOTYT TpebOBaTh

HE TOJIBKO PEIIeHUS MPeAblAyHINX 3a/1a4 paccMaTpuBae-
Moro nojrpada, Ho ¥ peleHus 3aja4 CMEXKHBIX TTOJTPa-
o MUKpPOYpOBHSL.

Tak Kak OTHOIIEHUS MEXK/1y MHOKECTBOM I1eJieil 1 3a1a4
MOJKHO YCTAHOBUTD TOJIBKO HA Y POBHE IIPOLEYP, TO IOCTPO-
eHue MOJIeJIN [Tpoliecca yIpaBaeHs IIPOrPpaMMOii OCyIIecT-
BJIACTCA CHUBY, € OArpados G, TMPONECCHOTO YPOBHSL.

Kommozunus noarpados Tpex ypoBHel MO3BOJISIET TI0-
JYYUTDH PYHKIIMOHAJIBHYIO CTPYKTY PHO-TOTIOJOTUYECKY IO
MoJleIb ITIpoliecca ynpaBieHUs nporpammoii. Iloarpad
CTPYKTYPHOT'O YPOBHS OTPa’kaeT IIeJIU POTPAMMOBI, a MO/
rpadbl IPOLECCHOr0 U MPOIeyPHOrO YPOBHS OTPaKaloT
pe3yJIbTaThl JOCTUXKEHU 11eJIell B BU/ie KOHKPETHDBIX 11PO-
€KTOB pelleHuil.

[TpuBegeHHass MojeJsb BHOCUT CHCTEMATU3AINIO B
CJIOKHBIN €JabOCTPYKTYPUPOBAHHBII IIPOIECC yIpaBJie-
HUS IPOrPAMMOI M TI03BOJISIET TIOJYUUTD MPEACTABICHUE
0 Pa3MEPHOCTH U CJOKHOCTH 3a/la4M.

CTpyKTypHBIHl ypOBEHB

MEECESPWOHOdZIORTM

[IpouenypHslii ypoBeHb
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noB ux cBepTku. Co3nanne TaKUX AUAJOTOBBIX TEXHOJIO-
TUH UMUTATIMOHHOTO MOJIEJIMPOBAHMS C NCTIOTb30BaHUEM
CPe/ICTB UHTEPAKTUBHOM MAIIUHHON rpadpKu IMO3BOJISIET
OTIEPATUBHO C YYETOM PA3JUYHBIX TIPOEKTHBIX CUTYaIHI
OCYIIECTBUTH WHTErpallnio MO IMUPHUHE, T.e. aJarnTUB-
HOCTb M1 MHOTOBAPUAHTHOCTH PEIIeHUN ¢ PyHKIIMOHAb-
HO-3aTPATHBIM M COIINATBHO-9KOJIOTNUYECKUM aHATMI30M.
Jlnsg atoro TpebyeTcs, B CBOIO 04epeb, CO3lanue amal-
TUBHBIX NHTETPUPOBAHHBIX TEXHOJOTUI aBTOMATU3AIN N
6usnec-tponeccos (ABIT) WABI Pacemorpum a1y kate-
TOPUIO WHTETPAI[MH.

[l KoHCTPpyUPOBAaHUSI WHTETPUPOBAHHOW TEXHOJIO-
run ABII HeoGxoaumepl cienyworiue GopMain3oBaHHbIE
anemenTsl: [IC — mpoexrtabie curyannu, M/l — cxonnbre
nauubie, O — orpanunuenus, K — kpurepunu, MO — mojennb
npoekTupyeMoro o6bekrta, AM — aHaaus Mopeau Ha
paspemunmocthb, KC — xoppeknus I[IC, PII — pemaiomniue
nporneaypsl, [IP — npoekThoe pemenne, OP — onenka I1P.
Takum obpasom, Jsiob6as texuosnorus ABIL onuceiBaeTcs

Puc. 1. TpexypoBHeBas cxema LEKOMMNO3WULMK TPOEKTOB W BU3HEC-NPOLECCoB

Jlnst viccreioBaHmMsT MOJIENIN T1eJiecO0Opa3Ho MpHuMe-
HeHUe KOHIETIINI MU TAIIMOHHOTO MO/JIeJINPOBAHS, KO-
TOpas COCTOUT B CO3JaHUU AJTOPUTMMYECKONW MOJICIN
MOBE/ICHUST TPOEKTUPYEMOTO 00beKTa BO BpeMeHu (Ha
pasubix stanax JKI[) u CO. Ecau 1o kax)/oil Bepiinne
CTPYKTYPHO-TOIOJOTNUECKON MOJENH OIPeeJUTh MHO-
JKECTBO CUTYAIMil, 32/]aBA€MbIX PA3JTHMYHBIMHU MCXO/HbI-
MW JAaHHBIMU, KPUTEPUSAMU U OTPAHUYEHUSAMHU, TO MOKHO
HOJYYUTh MHOroo6pasue BapHaHTOB YIIPaBICHYECKUX
perreHuii 3a cYeT UBMEHEHUS KOJMYECTBA YU THIBAEMbIX
OTPaHUYEHW I, BBOIMMBbIX KDUTEPUEB U PA3JTUIHBIX METO-

YIOPSI/IOUEHHON JIecATKON (opMaTn30BaHHBIX 3JIEMCH-
toB W' =(I1C,11/1,0,K, MO,AM,KC,PILIIP,OP ). Toraa
paspaboTKa HHTerpupoBaHHoii TexHosoruu ABII 3akiio-
YaeTcs B MOCTPOEHNH MH(GOPMAIMOHHBIX CBA3€H MEXIy
YKa3aHHBIMU 3JIeMeHTaMU

KC

/'H’H
InC - 0> MO - AM - PII - IIP - QP (6)
L\K/V

ABIT
w :




B npusenennoit mogesnu rexuosoruu ABIT MmoxHO BbI-
JeJINTH CJACAYIONINE ITATIBI:

1) dopmynuposanue xonkpernoii 11C;

2) zaganne 1/I, O u K, azexBaTHO ONUCHIBAIOMINX BbI-
6pannyio I1C;

3) moctpoenne popmasbuoit MO, oTpaskaiomnieil KOH-
kpetnyio 1IC;

4) xnaccudukanug u anaau3d MO Ha pa3pemnmMocTs,
T.. IPOBEPKA CUCTEMbI OTPAHNYCHUI HA COBMECTHUMOCTD
(HEIPOTUBOPEYNBOCTD);

5) B cayuae mepazpemumoctu MO mpoBOAUTCS KOP-
pekuus I[1C myTem usMenenus panee Boibpannbix /I, K
u O;

6) B 3aBUCHMOCTH OT Kjacca nmocrpoennoir MO ompe-
nesisiercs PII (MmeTon peliienust) 1 BO3MOXKHOCTD €€ peaJiu-
3alMU MTPU UMEIONUXCS BBIYUCIUTETBbHBIX PECypcax, 4To
onpezesseT pesxuM paboTl mosb3oBaresas Ha IBM;

7) nonyuenwue 11P;

8) onenka mosyuennoro [1P ¢ Busyamnusanueii npu ne-
00X0IMMOCTH;

9) ecam peuienue He yAOBJIETBOPSET MIPOCKTUPOBIIU-
ka, To Bcsa ABII moBTopsieTcs cHavaia.

5. BoiBoant

B pesyabraTe npoBeAeHHON HayuyHO#l pabOThI, BIEp-
Bble paspaboranbl jorudeckue mogenu (1)—(6) cunresa
TEPPUTOPHAJIBHO-TIPOCTPAHCTBEHHO-PACIIPE/ICIEHHON CH-
cteMbl 0(pUCOB TTPOTPAMM U MTPOEKTOB, KOTOPBIE O3BOJIS-
0T pemuTh 3aavy cTpykrypHoro cuuate3a TIIPC oducon
KOMIIJIEKCHO C €JIMHBIX CUCTEMHBIX U KPUTEPHUAJIbHBIX T10-
3ULHI.

[TpensoskenHble MO/IEJIM TIO3BOJISIOT TIOBBICUTH -
(bexkTuBHOCTH CHTE3a O(UCOB 110 YIIPABJIECHUIO TIPOTPaAM-
MaMu 1 IPOEKTaMHU.
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