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Annomayusn

Kpuneeuu CJI., I'puzopvee A.B. Pazpabomka cucmemvl aemomMamusuposantHozo
pewenun eviuucaumenvuvlx 3zaoay CAIIP, ocnoeannoi na memooe npoOZpaAMMUPOBAHUA 6
ozpanuuenus. B  npednacaemoii  pabome  paccmMampuearomcs — Memoobl  peanu3ayuu
UHCMPYMEHMANbHOU cucmemsbl Ol peuleHus 3a0ay NpOPaAMMUPOBAHUS. 8 O2PAHUYEHUAX 8
PA3IUUHbIX NOCMAHOBKAX, BO03HUKAIOWUX 8 npoyecce pabomvl NpoOIEeMHO-OPUESHMUPOBAHHBIX
CAIIP. Cucmema obecneyugaem 83auUMOCEs13b C PA3IUUHBIMU NPOOIEMHO OPUEHMUPOBAHHBIMU
CAIIP 3a cuem yhughuxayuu unmepdhetica.

Obwan nocmanoska npoo.iemol

Tennenuun pasButus coBpeMeHHbIX CAIIP mpuBoasTr ko Bce Ooubluell yHUDHKAIMH
METOJIOB HX TIIOCTpOCHMsA. B HacTosimee Bpemsl IIHPOKO pacHpOCTpaHEHHE NPUOOPETaOT
rudpuansie CAIIP, [llupoko nmpuMEHSIOTCS pa3iuyHble 0a3bl 3HAHUM, CHCTEMbI PACIIO3HABAaHUS
00pa30B, JIOTUKH MPOCTpPaHCTBa-BpeMeHU u T.1. OnHako, Hanbonee BocTpeboBaHHBIMH B CAIIP
SBIISIFOTCSL METOJBI OOECIEUYEeHUs] aBTOMATH3AIMM PACYETHOM YaCTH, 4YTO BBI3BAHO OOJIBIINM
00BEMOM BBITIOTHEHUS pacdeToB B cpene moooro CAIIP. K wHTeUIeKTyallbHBIM METOJaM IS
penieHus BeluMcauTenbHbIX 3a1a4 CAIIP M0OHO OTHECTH: HEHPOHHBIE CETH, TPOTPAMMHUPOBAHUE B
OTpaHMUYEHUSX, PA3JINYHbIE BBIYUCIUTEIbHBIE CETU. MOXXHO OTMETHTb, YTO M3 IEPEUUCICHHBIX
cpexactB Hanbosiee opreHTUpoBansl Ha cnenuduxky CAITP nBa mocnenHuX KOMIOHEHTA, @ IMEHHO -
IIPOrpaMMUPOBAHKUE B OIPAHUYECHUSIX U Pa3IMUHbIE BBIYUCIUTEIbHBIE CETH. YUUTHIBAs, YTO METO]
IPOrpaMMHPOBAHUSI B OTPAaHUYCHHAX SABIsETCS Oojee OOMMM METOJ0M, OCTaHOBHM CBOE
BHMMaHUE Ha HeM. [laiuM KpaTKylo XapaKTEepUCTUKY METO/ia MPOrpaMMHUPOBAHUS B OIPAaHUYEHUSIX
Y BBITIOJTHUM aHAJIM3 YPOBHSA ero BoctpeboBanHOCTH B coBpeMeHHbIX CAIIP. [IporpammupoBanue B
OTpaHMUYEHUSX OCHOBAHO HAa ONMCAaHMM MOJENH 3afadyd. Mopenb MpeacTaBisieTcss B BUJE
COBOKYIHOCTH OTHOILIEHUH, CBS3BIBAIOIIMX IapaMeTphbl 3aJauyd. 3HAYEHMs] NapaMeTpoB 3aJaeT
10JIb30BATENb, IPUUEM OHM MOTYT IPUHUMATh TOYHBIE, U3BECTHBIC 3HAUECHUS UJIU HE U3BECTHHIE, a
TaK)Ke€ MHTEpBaJbHbIE 3HAYCHMS, 3aJlaHHbIE B BUJAE OrpaHUMYeHUU. Vcnonb3ysa onmucaHue Moaenu
3aJ1aud ¥ MHGOPMALIMIO O 3HAYEHUSAX MapaMeTpOB, METObl POTPaMMHUPOBAHMS B OIPaHUUYEHUSX
(MIIO) obecnieunBaroT aBTOMaTUYECKOE HAX0XKIEHUE PELICHMUSL.

[TocraHoBka 3amaun B oOmeM Buue, chopmynupoBaHHas B [1], BBIMIAIUT CIEIYIOIIMM
obpasom. Ilycte Ha mapamerpbl x1, X2, ..., XN, 0O0JaCTAMU 3HAYEHUU KOTOPBIX SIBISIFOTCS
mHoxectBa X1, X2, ..., Xn, 3amanbl orpannucnus Ci(X1, X2, ..., xn), i=1..k. TpeOyercs HaiTh
Habopsl 3HaueHuid <al, a2, ..., an> (ai € Xi), koTopbie Obl YIOBIETBOPSIIM BCEM OrPaHUYCHUSIM
OJIHOBpPEMEHHO. Takas MOCTaHOBKA 337a4i Ha3bIBAa€TCs MPOOIEMON yIOBIETBOPEHUS OTpaHUUEHUI
U peIIaeTcs Mpyu NOMOIIN Pa3IMYHbIX METOJIOB M aJITOPUTMOB [2-3].

OpauM u3 Haubosee pa3BUTHIX IOAXOJOB B IPOrPAMMHUPOBAHMM B OrPAHUYECHMSIX,
SBIISIFOTCSI HEIOOTIpEIeNICHHBIE MOJIENH, Ha 0a3e KOTOPOTOo YK€ pealn30BaHbl pa3IMyHbIE CUCTEMBI,
takue kak UniCalc, Hemo-Tek, Time-EX. M3 3apyOeXHBIX CHUCTEM pEaTH3YIOIUX MapajurMy
IPOrpaMMHUPOBAHUS B OTPaHMUYCHHSIX MOYKHO BbIZEIUTh Takue kak Prolog III, ILOG Solver, CHIP u
npyrue. B coBpemennbix CAIIP umeercs psp 3anad, rae Moxxer ObITh puMmeneH MIIO. Opnako,

Tadopmarniitni aBJIAI0Yl CUCTEMU Ta TeXHOJOorIi Ta koMmir'torepanii MoriTopidr (IYC ta KCM 2010
p yrop p p


mailto:krilevich@gmail.com

220 Po3min 3. LITyuHwuii iHTENIEKT, HEHPOMEPEKEBI Ta SBOJIOLIIHI METO/IU Ta AITOPUTMHU

MIEPEUUCIICHHBIE BBHIIIE CUCTEMBl HE 00ecreunBarOT 3(P(EKTUBHOTO PEIICHHUS IOJIHOTO Kiacca
3a/a4, MOANAJAIOIIMX IO0JI BO3MOXXHOCTH METOJIOB THPOrpaMMHpPOBAaHUS B OrPaHUYECHMSIX,
xapakrepHbIx st CAITP.

ABTOpamMM paHee OblI MPENIOKEH Psii METOJOB U MOJXOJ0B, 00ECIIEUNBAIOLIUX PEIICHHUE
3aJlauyd TOCTPOEHMSI CUCTEMBI NPOrpPaMMHUpPOBaHUS B OrpaHUYEHHsS, OPHUEHTUPOBAHHON Ha
cneuupuxky CAIIP [4-7]. Onnako, ocramack HE pEIIEHHOW 3ajaya MOCTPOSHHS €IHMHOTO
IIPOrpaMMHOTO KOMIIJIEKCa, 00eCneunBaroIlero peluieHue BCcero Habopa 3a/iad, BO3HUKAIOLIUX B
CAIIP, g KoTOphIX HEOOXOAMMO IPUMEHEHNE METO/Ia IPOTrPAMMUPOBAHUS B OIPaHUYECHUSIX.

Ilocmanoeka 3a0au uccnedoganus

3anadeil ucciaen0BaHus ABISETCS MOCTPOEHUE KOMIUIEKCHON CHUCTEMBI IPOrpaMMUpPOBAHUS
B OTPAaHUYEHUSX, OPUEHTUPOBAHHON Ha pEIlIEHUE Pa3INYHBIX BBIYMCIUTENbHBIX 3a1au B CAIIP.
DaKTHYECKH, [yl PEIICHUs TOCTABIEHHON 3a/1aud HE0OX0JMMO PEIINTh CJIEAYIOLIUE 0133 JauH:

1) Ompenenute THOBI 33124, Bo3HWKawmme B CAIIP, u chopmymupoBarh MocTaHOBKU

JTAHHBIX 3a/1a4;

2) OmpenenuTb CTPYKTYP JTAHHBIX MOJICIIH;

3) PaszpaGortarh OOIIyI0 JAMHAMHYECKYIO BBIYHCIUTEIBHYIO MOJIEIb, CIHOCOOHYIO

00ecCTeynTh penieHne BCeX TUITOB MOCTABICHHBIX 33/1a4;

4) Paspabortarh OOIIME aJITOPUTMBI PEHICHUS pA3IMYHBIX TUIOB 337ad B paMKax

OTPEJIENIEHHBIX CTPYKTYP MOJIEIIH.

Pewienue 3a0auu u pezyromamul uccied06anuil

1. Tunw 3a0au pa3padbamvieaemoii cucmemsvl RPOZPAMMUPOCAHUS 6 OZPAHUYEHUAX

OnpenenuM  TUlbl  3a7a4, KOTopble Oyaer pemarb pa3pabaTeiBaemas —cHCTEMa
IIPOrpaMMHUPOBAHMSI B OTPAHUYEHHUAX JIOJIKHA!

1) Jdoonpedenenue nHeuzsecmubvix 3HAUEHUI NO UMEIOMWUMCA 3HAYEHUAM RAPDAMEMPOB:
CoOTBETCTBYET KJIACCHUUYECKOM 3aJlaue€ IOCTPOEHUS WU MCIIOJIb30BAHUS BBIYUCIUTENBHBIX CETEH,
MMEET JIBa peKUMa — OOIINI 1 JIOKATbHBIH.

2) /loonpeodenenue neonpeoenennoi mooeau: COOTBETCTBYET KJIACCHYECKON MOCTAHOBKE
3aJjauyd  MeToJa MpOTPaMMHUpPOBAaHUS B OrPAaHUYEHUAX, INpPU KOTOPOM Ha OCHOBaHUH
HE/IO0TIpEIeNIEHHON MOJIeNH (C MHTEPBAJIBHBIMH MJIM TOUHBIMU 3HAYCHUSIMH) TPEOYeTCs MOJIYIUTh
Ooyiee JOOMpENENeHHYI0 MOJAEbh (C WHTEPBAIBHBIMH WM TOYHBIMU 3HadyeHUsiMH). HToromas
MOJEJb OTINYAETCs O0Jiee Cy’)KEHHBIMH HHTEpBaJIaMU.

3) Omcnexcusanue 6AUAHUA O0OHUX RAPAMEMPO8 HA Opyzue: - HA OCHOBAHUHU
HEJ00NPEEIIEHHON MoieNn (C MHTEPBAIbHBIMU WM TOUHBIMY 3HAUEHUSIMU), OIIPE/ICIICHHBIMU /115
BAKHEHIINX MapaMeTPOB, UCCIIEIOBATh BOZMOXKHbBIE TPAHULIbl 3HAYEHHUH 3aBUCUMBIX [1apaMETPOB.

4) IIposepka Koanu3zuil, ROUCK UX UCIOYHUKOS U 8apuanmos ycmpaunenus: 1o Moaenu ¢
TOYHBIMU 3HAUEHHUSMHU BBIIOJHUTH IEPECUET - IPOBEPKY (YIOBIETBOPEHUS CUCTEME OTPAaHUUYEHUI);
1eJ1b [IepepacyeTa — HOUCK HEKOPPEKTHBIX COOTHOILLIEHUH TapaMeTpOB.

5) [Ilpeoopaszosanue oOoonpedeneHHOl Mmooeau 6 MOOelb ¢ HOYHLIMU 3HAYEHUS:
[Ipenmnonaraer skcnepTHOE NpeoOpa3zoBaHUE MOAEIH.

OnpenenuM MOCTAaHOBKY KaXJIOM 3ajaud B paMKax pa3paOaTblBa€MOW CHCTEMBI B
COOTBETCTBUU C €€ HOMEPOM B CIIMCKE 3a/1ay:

1) Ha Bxone — mojzenb, y KOTOpOl OmpeleneHa TOJIbKO 4acTh MapaMeTpoB U CHCTEMa
OTHOIIEHUH MEXJy BCEMH NapaMeTpaMmM. 3ajada — JOONPEJETUTh HEU3BECTHBIE IapaMeTphl.
Pesynbrar — MoJenb, y KOTOpOil BCe MapaMeTphl UMEIOT 3HaYeHUsI (TOUHBIE UM UHTEPBAJIbHBIE).

2) Ha Bxone - HemoormnpezesieHHass MOJEIb C HabOpOM MapamMeTpoB M COBOKYIHOCTHIO
OTHOIIIEHUH, CBSA3BIBAIOLIMX O3TU IapaMeTphl. 3ajgada - JOONPEAETUTh NapaMeTpbl MOJEIH B
COOTBETCTBUU C CUCTEMOW OTHOLICHUH, YMEHBIIINB HHTEPBAJIbI 3HAYCHUN ITapaMeTpoB. Pesynbrar -
MoJelb ¢ 0oJiee Y3KMMHU MHTEpBajaMH 3HAUE€HUI TapaMeTpPOB.

3) Ha Bxosme - HemoompeaeneHHass MOJEIb C IapamMeTpaMud M CUCTEMOW OTHOIIECHHUH,
IIPUOPUTETHBIE MapaMeTpbl, A KOTOPBIX MBI OTCJIEKMBAEM BIUSHUE. 3ajaya — Ha OCHOBE
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IIPUOPUTETHBIX IApaMETPOB OIPEAEIUTh BO3MOXKHBIE WHTEPBAJIbHbIE 3HAYEHHS] OCTaJIbHBIX
napameTpoB. OLEHUTh CTENEHb BIIMSHUS NPUOPUTETHBIX MAapaMETPOB HA U3MEHEHHUE OCTAJIbHBIX.
Pe3ynbrar — MOJenb ¢ JOONpPEACIEHHBIMU HMHTEpBAJIaMU 3HAYEHUI 3aBUCUMBIX MapaMEeTpoOB U
OLICHKA CTEIIEHU BJIMSIHUSI IPUOPUTETHBIX TAPAMETPOB.

4) Ha Bxoae - MOJieldb C TOYHBIMH 3HAUCHHUSIMU MapaMeTpoB. 3ajgadya — Mepecuer U
MPOBEpPKAa COBIIAJICHHUS 3HAYCHUN NapaMETpOB B COOTBETCTBMHU C CHUCTEMOW OTHOLIECHHM, TMOUCK
KoJuTM3ui. Pe3ynpTaT — COOOIIEHHE O KOPPEKTHOCTM WCXOJHOW MOJEIM U, B cllydae
BO3HMKHOBEHHUS KOJUIN3UH, YKa3aHHE UX UCTOYHHMKOB C MIPEIOCTABICHUEM CIIOCO0A pa3pelieHusl.

5) Ha Bxozne - Moienb ¢ MHTEpBaJIbHBIMU 3HAYEHUSIMH IIapaMeTPOB M CUCTEMA OTHOIIEHUH.
3ajaya — HaXOXJIEHUWE TOYHBIX 3HAUYEHUN KaXJ0ro IapaMerpa B COOTBETCTBMU C CHUCTEMOM
orpaHuueHuil. PesynabTat — Mo/ienb ¢ TOUHBIMM 3HAYEHUSIMU TIapaMEeTPOB.

2. Ilpeonazaemvle Mmemoovl peuwieHUss 3a0a4  papadamvléaemol  CUCHEMbl
nPOPAMMUPOBAHUSA 8 0ZPAHUYEHUAX

[Ipennaraercs cieayromuil NopaaoK penieHus 3anaun: 1) OnpeneneHue CTPYKTYp JaHHBIX
Mozenu; 2) Pazpabotka o0miell TMHAMUYECKOW BBIUMCITHTEILHOW MOJIETH, CIIOCOOHON 00eCIeunuTh
pelleHre BCEX THUIOB IIOCTaBIEHHBIX 3adad; 3) Pa3zpaboTka oOLIMX aNrOpUTMOB pELICHUS
Pa3IMYHbIX TUIOB 33/1a4 B paMKax OINPEAEICHHBIX CTPYKTYP MOJEIH.

2.1. Onpeoenenue cmpyKkmyp 0aHHbIX MOOeNU

OmnpenenuM CTpYKTYpbl JaHHBIX MOJIENH, KOTOpPbIE OYIET UCI0Ib30BaTh CUCTEMA.

Bes mMonens mpencrapiser coboit Habop 00bekTOB, HaOOp Touek cThikoB (TC) m HabOp
CBs3eHM MeX Ay 3TUMHU ToOUKaMH. CTPYKTYpPHO 3TO BBIIJISIIUT CIEAYIOLIUM 00pa3oMm:

{Mogens: (OBBEKTTI, ..., OBPBEKTn), (TC1, ..., TCm), (CBA3b1, ..., CBA3bi)}.

OOBexT cocTtouT M3 Habopa xapakTtepHbIX Touek (XT) m Habopa cBA3eil MeXIy STUMH
toukaMu. CTpyKkTypHO 3T0 BRINIAIUT Tak: {O0bekt : (XTI, ..., XTn), (CBA3bI1, ..., CBA3bm)}.

Touku CTBIKOB SIBJISIIOTCS YAaCTHBIMM CIIy4asMH XapaKTE€PHBIX TOYEK, SIBISACH, MO CYTH,
CCBUIKAMH Ha XapaKTEPHbIE TOYKH OOBEKTOB B KOTOPBIX IMPOHM3BOJIUTCS CTHIKOBKAa OOBEKTOB IpHU
IIOMOIIY ONPEJEIEHHOT0 THMa CTPYKTYpHOU cBsizu (typeCssizu). CTPyKTYpHO 3TO BBITTIAJUT Tak:
{TC: XT }.

XapakTepHass TOYKa TMPEICTaBIseTCS CO00W Habop MmapaMeTpoB M THUI CaMOM TOYKH
(typeXT). Camu mapaMeTpsl MOTYT NPHHAMATh WHTEPBAJIbHBIC, TOYHBIC M HEOIPEICICHHBIC
3HaueHus. CTpyktypHo 310 Beirsiaut tak: {TC: (X1, ..., Xn), typeXT}

CBsi3u MpeAcTaBIAIOT 000N HabOp XapaKTEpPHBIX TOYEK (MJIM TOUEK CTHIKA) U THUII CBS3U.
CBsi3u MOTYT ObITh BHYTPEHHHUMH, T.€. CBSA3BIBAIOLIMMHU XapaKTEPHbIE TOUYKH BHYTPU OOBEKTa, U
BHELIHUMH, T.€. CBSA3BIBAIOIIMMHU TOUYKU CTHIKOB Pa3IMUHBIX 00bEKTOB. CTPYKTYPHO 3TO BBITJISIUT
tak: {CBA3b: (XTI,..,XTn), typeCBsa3u}.

CBs3M  OIpENENsoT COBOKYNMHOCTH (DYHKIMHA (OTHOIIGHUI) MeEXIy IapaMeTpaMu
XapakTepHbIX Touyek. Habopbl sTux (yHKIuM (cucremMbl (YHKIUI) OMPENENSIOTCS MO THIIaM
XapaKTEPHBIX TOYEK U TUITY UX CBsI3U. CTPYKTYpHO cucTeMa (PyHKIMI BBITJISANUT Tak:

{R: (typeXTl, ..., typeXTn), typeCsszu, (OYHKIUAL, ..., DYHKIUAM)}.

Camu (QyHKIOMHM TPENCTaBISIOTCS B BUAe Habopa aprymeHtoB, ux uucia (Nam) wu
IIPUBEACHHOTO K HEKOTOPOMY OOIIEeMYy BUIY BbIpakeHUs (EXP), T.€. OJHOPOJHOTO YPAaBHEHMS —
OTHOIICHU# 3TUX aprymMeHToB (ARGI). CTpyKTypHO (DYHKIMY BBITJISIAT TaK:

{OYHKIUA: (ARGI, ..., ARGn), Num, exp }.

2.2Pa3pabomka o0uieil OUHAMUYECKOU 6bIYUCTUMENIbHOU MOOeU.

OO0mmas BeraucIuTeNbHAS MOIEIb M=( X=( xh X XO), R) cocTouT U3 MHOXECTB:

= X — MHO’KECTBO I1apaMETPOB, 3HAUEHUSI KOTOPBIX MOT'YT IPUHUMATh Pa3INYHbIN BU:

- X_1 — 0003HaYaeT OJJHO TOYHOE 3HAYCHUE;

— X' — 0603HaYaeT, 4TO 3HAYEHUE IAPAMETPA 3aJ1aH0 B MHTEPBATBLHOM BHJIE;

—X° - 06o3HauaeT He ONpeNENeHHOE 3HAYCHWE, B HTOM CIydae MPHHATO CUHTATh
IpaHUIIBI HHTEPBAJIOB TAKOTO 3HAYEHUS KaK OECKOHEYHBIE;
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* R — MHOXECTBO OTHOIIEHUH, CBSA3BIBAIOLINX ITH NTaPAMETPBI

3n1ech 3ajaHue MapaMeTrpa B HMHTEPBAIBHOM BHJE - X [0/Ipa3yMeBaeT, YTO 3HAYEHHE
OrpaHMYMBaeTCS JBYyMs HMHTepBajamu. Hampumep, X = [a, b] — o3Hauaer, uro mapameTp X,
NpUHUMAET 3HAUCHHWE B MHTEpBalie OT a 0 D, rae a — HWKHUI uHTepBad, a b — BepxHwuid, T.c.
3Ha4YCHHUE TTapamMeTpa OrPaHUYCHO HEPABEHCTBOM: a < X < b.

2.3. Pazpabomka o0wux ancopummoe peuwienus pasniuyHwblX MUNOE 3a0ay 6 pamMKax
OnpeoeeHHbIX CIMPYKIMYp Mooenu.

IIpuBenemM oO1IMe anropuTMBbl PELIEHHS 3a/1ad B paMKaxX OINpPENEICHHbBIX CTPYKTYP MOJEIH.
JUia Havana HEOOXOAMMO NPHUBECTH CTPYKTYPHYKO MOJENb K BUAY OOLIEH JUHAMHYECKOMN
BhIUMCIUTENbHOH Mozenu (JABM), B pamkax KOTOpol OyayT pemarbcs 3aladd  METOJI0M
nporpaMMupoBanusi B orpanndeHusax. Cytb moctpoenus [IBM cBoauTcs K ONpPENENEHUIO JBYX
MHOXECTB — MHOXeCTBa mnapameTpoB (X) W MHOXKecTBa OTHOIIeHWM Mexay Humu (R), Takxke
MOJIPa3yMeBaeTCsl U TPEThe MHOXKECTBO — 3TO MHOKecTBO orpanwueHuit (1(X)), oOo3Haudaromiee
MHTEpBaJIbl 3HAYEHUH W3BECTHBIX IapaMETPOB, €CIM OHU HE OINpEeAENeHbl, TO NPUHUMAIOT
OeckoHeuHbIe WHTEepBalbl 3HaueHW. OOOOIIEHHBIH AJITOPUTM TMOCTPOSHHS TaKOW MOJeNTH
IIPUBEJIEH Jaee.

Aaroputm 1. Tloctpoenus IBM no cTpykTypHOU MO1€H.

Ucxonnsie nannbie - Habop TC u Habop ceszert mexy TC.

O6o03nauenus B [IBM: X - MHOXECTBO mapaMeTpoB, X' — MOJIMHOKECTBO MapaMeTpoB, R -
MHOJKECTBO OTHOIICHUH (cucTeMa GyHKIuii), R' —110 IMHOKECTBO OTHOIIICHU.

Oman 1: 00pabOTKa BHEITHUX CBS3EH 00BEKTOB

JI1st KaX oM CBSI3M UCXOTHOM MOJEIIN BBIIIOJIHAKOTCS CIEAYIOINE EHCTBUS:

- OIIPEAEIISIETCS TUIl TEKYILEH CBS3H;

- s kaxxnot TC (wmm XT):

- oIIpenieNsieTcs TUIT XapaKTEepPHON TOUYKH;

- BEIOMpAETCsl MHOXKECTBO MapaMEeTPOB XapaKTepHOU Touku — X'

- 110 TUIaM XapaKTEPHbIX TOUYEK U TUITY CBSA3M OIpesensieTcs cuctema GyHkuuid — R
= X=XuUX7;R=R+R.

Oman 2: 00pabOTKa BHYTPEHHUX CBSI3€H 0OBEKTOB.

Jlig Ka)K0oro 00beKTa NCXOJHON MOJIENHN:

- [loBTOpsiercs Dran 1;

= X=XuUX7R=R+R.

Taxum 06pazoM, GopMHPYETCS MHOKECTBO apI'yMEHTOB 1 MHOXKECTBO CHCTEM (DYHKITHA JUIst
HCXOJHOW MOJENH, MPUYEM KaXJ0€ OTHOIIEHHE IPEJICTABICHHOE YPaBHEHHEM B CTPYKTYPHOM
MOJIESIM UHTEPIPETUPYIOTCA B HAOOP YpaBHEHMH, JUIsl KaXI0TO U3 €€ apryMEHTOB M Ha3bIBalOTCS
GyHKIMSAMEU HHTEpIIpeTanuy. Takue nHTepnpeTanyu GyHKIUH MOKHO Ha3bIBAaTh OTPAHUYCHUSMHU.

ANropuT™M pelIeHus ONPEICNIEHHBIX THUIIOB 3aJad 3aBUCUT OT caMOil Mojend,
cOpMHPOBAHHOW B paMKax IOCTAaHOBKM 3agaud. B oOmiem jxe BuJe 3a1ava JOONpPEICTICHHS
HCXOJHBIX MOJIETIEN pelaeTcsi Ipu MOMOIIM METOAOB IPOrpaMMUPOBaHUs B orpaHuueHusiX. Takas
3aJlauya Ha3bIBaeTcs «3ajadeil yAoBIETBOPEHNS OTPAaHUUEHUI.

[IpuBenem oOWMIT anNTOPUTM pEIIEHUS 3a/Ja4d  YIOBJICTBOPEHHS OTpaHWYCHHH Ha
OIIPEIETICHHOMN BBIYUCIUTEIBHOU MOJIEIIH.

AJuroputm 2. Y 10BJIETBOPEHHE OTPAaHUYEHUI.

Hcxonuble gannble: X — MHOXKECTBO MAPaMETPOB, R — MHOKECTBO OTHOLICHUH.

OGosnauenus: x — BEKTOp HENOOMNpeAEICHHbIX 3HAUeHWH Ha mare t, Q(t) — MHOJKECTBO
aKTUBHBIX OTpaHUYEHUI Ha 1mare {, R(X(t)) — pemieHue QyHKIMM C U3 MHOXKeCTBa R HaJ BekTOpom
xO, PE3yJIbTATOM KOTOPOTO SIBJISIETCS OTpaHHYCHHUE, IPEACTaBIIsIoNIee cOO0H nHTepBa [a,b].

[lar 0: x© :=X; Q0 :=R;

Iar t+1: Ecian Q(t) =0, ro CTOIT

Wnaue: Bei6upaem ¢ u3 QY , XY := R (xY)
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Ecnu 3HaueHne nHTepBana yMEeHbIIUIOCH, TO:

QMY :=QW U {d e RXY) | xX*Y e argd, d = c}\ {c}
/| 100GaBUTHh B CIHMCOK AaKTUBHBIX OTPAaHUYEHUH (YHKIHMH, apryMEHTOM KOTOPBIX
ABIISICTCS TEKYLIUH MapaMeTp, ¥ yOpaTh U3 CIHCKA TEKYIIYIO (GyHKIIHUIO.

Taxum o0Opa3om, IPOU3BOIUTCS TEepecUeT 3HAYCHUI MapaMeTpoB Ha Habope (QYHKIUH 10
T€X MOp, TOKA OH YMEHBIIAET UHTEPBaJIbl 3HAYCHUH.

AHaNOru4HbIM 00pa3oM CTpOSITCSL aNrOPUTMbl JJIsl pEIIeHHs OTAEIbHBIX 3ajad. B
YaCTHOCTH, I PELICHUs 3aJadd JIOONPEICICHUS HEHU3BECTHBIX I1apaMETPOB IO H3BECTHBIM,
MIPOU3BOJUTCS O00XOAOM CTPYKTYpHOW Mojaenu 1o cBsa3siM B TC, kaxnaas Takas CBS3b
npenacrasisercs B Buae JBM u mpousBoauTcs MOUCK pelIEHUH. A TNpU JIOKAJIBHOM PEXUME
JAHHOM 3a/ayd, II0JIb30BATENIb CaM BBIJCIACT YAaCTH CTPYKTYPHOM MOJEIH, Ha KOTOPBIX
HEOOXOIMMO TPOM3BECTH pacdeTbl.bosiee JeTanbHBIA aIrOpPUTM MOJPa3yMEBaeT IPOBEPKY
MOJIyYEHHBIX PAcyeTOB Ha KOJUIM3HMM, BO3HUKAIOIIME, KOT/a 3HAYCHHS NapaMeTpoB OO0pasyroT
IIyCTO€ MHOKECTBO U OTCIICKUBAHKE ITAPAMETPOB HEMOCPEICTBEHHO BIMSIONIMX HA BOSHUKHOBEHMUS
TaKUX HECOOTBETCTBUM.

Bb1600b1. B paboTe BBINOJIHEH aHAIN3 TPOOIEM MTPUMEHEHHS METOO0B IPOTPAMMHUPOBAHHS
B orpannueHusix B CAIIP. OnpeneneHsl MOCTAaHOBKHU 3a/1a4 pa3padbaThIBa€MON CHCTEMBI
IIPOrpaMMHUPOBaHMsSI B OTpaHU4eHUsAX. OnpeeneHsl CTPYKTYphl JaHHBIX ee MoJienu. Pa3paborana
oOI1as JMHaAMUYecKasi BEIYUCIUTEIbHAS MO/JIEIb, CIIOCOOHAss 00ECTIEYUTh PelICHHE BCEX THIIOB
MOCTaBJICHHBIX 3a/1a4. OmnpeneneHsl o0IIHe aNrOpUTMBI PEICHHS 33]]a4d B paMKaX 3TOM CHCTEMBI.
IlepcrieKTUBHBIM HaIIpaBJIEHUEM PAa0OTHI SIBIISIETCS pa3pabOTKa MPOTPaMMHOTO KOMILIEKCa
peanu3yroniero padoTy TaHHOK CHCTEMBI M 00ECTICUNBAIOIIETO PEIICHNS TIOCTaBICHHBIX 33]a4 B
CAIIP.
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