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BBenenue

B ocHOBy HacTosimield mporpamMMbl MOJIOKEHBI CIEAYIOIINE TUCUUIUIMHBI:
TEOpUs YIPABICHUS, ABTOMAaTU3UPOBAHHBIE CUCTEMBI YIIPABICHUS, UCCIICIOBAHUE
omnepanuii, CUCTEMHBIN aHajIu3, MaTEeMaTHYECKOE MPOrpaMMHUPOBAHUE, OCHOBBI
nH(opMaTHKH, THGHOPMAIIMOHHBIE CHCTEMBI U TexHoyoruu. [Iporpamma paszpabo-
TaHa 3KCIEPTHBIM COBETOM BEhICIIEH aTTECTAIMOHHOW KOMUCCHH TI0 YIIPABJICHUIO,
BBIYUCIIUTEILHON TeXHUKE U WH(opMaruke npu yudactun HMHCTUTYTa mpobiiem
ynpasineHnss PAH, MOCKOBCKOTO TrocynapCcTBEHHOTro yHuBepcureTa, (CaHKT-
[TerepOyprckoro rocyaapCTBEHHOTO YHHBEPCHTETa BOJHBIX KOMMYHUKAIUU,
MOCKOBCKOr0 rOCyAapCTBEHHOIO MHCTUTYTa CTajld M CIUIaBOB U MOCKOBCKOTO

rocyagapCTBCHHOI'O TCXHOJIOTHMYCCKOI'0 YHUBCPCUTCTA «CTankun.

1. OcHOBBI TEOpHH YNIPABJICHHUS

OCHOBHBIC TIOHSTUSI TEOPUU YIIPABIICHUS: 1IEJIM U IPUHIUIIBI YIIPABJICHUS, JTU-
HAMUYECKHE CUCTEMBbI. MaTeMaTH4YeCKOe ONMUCaHuEe OOBEKTOB YIIPABICHUS: MPO-
CTPaHCTBO COCTOSTHUH, NIepeIaTouHble PYHKIUU, CTPYKTYpHBIE cXeMbl. OCHOBHBIE
3a/la4yil TCOPUHW YMPABICHUS: CTaOWIM3alns, CICKCHHE, MPOTPAaMMHOE YIIpaBJie-
HUE, ONITUMAJIbHOE yTPaBlIeHUE, YKCTpeMasbHOe peryiaupoanue. Kinaccudukarms
CUCTEM YIpaBJICHUSI. ABTOMAaTUYECKUE U aBTOMATU3UPOBAHHBIE CUCTEMBbI yIpPaB-
nenus (ACY) texnonorudeckumu mnpoueccamu (TII) u npousBoactBamu. OCHOB-
HbI€ TMOAXOJbl K aHAIM3Y M CHUHTE3Y aBTOMATHUYECKUX W aBTOMATH3UPOBAHHBIX
YIPaBIsEMbIX CUCTEM.

CTpyKTypbl CHCTEM YIPABJICHHS: PA30MKHYTHIE CHUCTEMbI, CUCTEMBI C 00pat-
HOM CBSI3bI0, KOMOMHUPOBAHHBIE CUCTEMBI. JIMHAMUYECKUE U CTaTHUECKUE XapaK-
TEPUCTUKUA CUCTEM YTPABJICHUS: TIEPEXOHAS U BECOBas (PYHKIIUU W X B3aHMO-
CBS3b, YACTOTHBIE XapaKTEPUCTUKU. TUNOBbIE TMHAMUYECKHUE 3BEHbSI U UX XapaK-

TEPUCTHKHU.



[TonsiTrie 06 yCTOWYMBOCTH CUCTEM YIPABICHUS. Y CTOHYMBOCTH 1O JISyHOBY,
aCUMIITOTHYECKAs!, DKCIIOHEHIMAJIbHAS YCTOMYMBOCTh. Y CTOWYUBOCTB 110 IIEPBOMY
npubamxenuto. Oyukuun Jlsnynosa. Teopembl 00 yCTOMYMBOCTH M HEYCTOWYH-
BOCTH.

Y CcTOMYMBOCTh JIMHEHHBIX CTallMOHApHBIX cucTteM. Kputepuu JlssmyHnosa, JIbe-
Hapa-lllunapa, ['ypBuna, MuxaioBa. YCTOWYHMBOCTh JIMHEWMHBIX HECTALlMOHAP-
HBIX CUCTeM. MeToa CpaBHEHHUS B TEOPHUHM YCTOMYMBOCTHU: JIEMMbI ['poHyoIuia-
bennmana, buxapu, HepaBeHCTBO HaruibiriHa. Y CTOMYUBOCTh JIMHEWHBIX CUCTEM
c oOpaTHoOi cBs3bI0: KpuTepuid HalikBucra, 601611011 K03 PUIIMEHT ycuneHus.

MeTtoapl cuHTE3a 00paTHOM CBA3M. DJIEMEHTHI TEOPUM CTAOUIU3aLUU. YIIpaB-
JSI€EMOCTh, HA0JII01aeMOCTh, CTA0OMIN3UPYEMOCTh. [[yallbHOCTh yIpaBiIsieMOCTH U
Habmomaemoctu. Kanonnueckue ¢opmbl. Jlunerinas cradmmmsanus. Crabunmsa-
1[Us TI0 COCTOSIHUIO, 10 Bbixoay. Habmrogarenu cocrostuust. AuddepeHunaropsl.

KauecTBO nmponeccoB ynpasiaeHus B JIMHENHBIX JUHAMUYECKHX cucTeMax. [lo-
Ka3aTejM KadyecTBa NEPEXOIHbIX MpoueccoB. MeToabl oeHKH KadecTBa. Koppek-
LM CUCTEM yIIPaBJICHUS.

VYnpasneHue npu AEUCTBUU BO3MYyLICHHMHU. Pa3inuHble THUNBI BO3MYLICHHM:
OllepaTOpHbIE, KOOpANHATHbIE. IHBapnaHTHBIE crcTeMBbl. BOJIHOBOE BO3MYIICHHUE.
HesosHOBOE Bo3Mmynienue. Meron kBazupaciueruienus. Cieasmuye CHCTEMBI.

Peneitnas oOpaTHas cBsA3b: adredpanyeckue U 4aCTOTHBIE METO/IbI UCCIIEI0Ba-
HUSL.

Crabunuzanus perysisiTopoM NMEPEMEHHOM CTPYKTYpbI: CKaJsipHbIE U BEKTOP-
HBIE CKOJIB3SIIINE PEKUMBI.

VYHuBepcanbHbIi perynsatop (ctabmimszatop Hyccbayma).

AOcoiroTHas yCTOWYMBOCTh. ['@OMeTpuUecKie W 4acTOTHbIE KpuTepuu adco-
JIOTHOW yCTONYMBOCTU. AOCOJIOTHAs cTaOMIM3anusl. AJTaNTUBHBIE CUCTEMBI CTa-
OWJIM3alMU: METOJI CKOPOCTHOI'O IPAIUEHTA, METO/I LIEJIEBBIX HEPABEHCTB.

VYipasiieHUe B yCIOBUAX HEONPEAEIEeHHOCTU. [I03UTHBHBIE TMHAMUYECKUE CU-
CTEMbI: OCHOBHBIE OIPEJIETICHHS U CBOMCTBA, CTAOMIM3ALMS TO3UTUBHBIX CHCTEM

IIPU HEOIIPEAEIIEHHOCTH.
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AHanuTHueckoe KOHCTpyHpoBaHue. MneHTupukanus JUHAMUYECKUX CHCTEM.
DKCTpEMAIIbHBIE PETYJIATOPBI — CAMOONITUMHU3ALIUS.

Knaccudukanus AUCKpPETHBIX CHCTEM aBTOMATHYECKOTO YMpPaBIICHUS. YPaB-
HEHUS UMIYJbCHBIX CHUCTEM BO BpPEMEHHOW oOsiacTu. Pa3oMKHYyTbIE CHUCTEMBI.
Onucanue MMIYJIBCHOTO 3JieMeHTa. MIMIyJbCHas XapaKTepUCTUKa ITPUBEIECHHOU
HEINPEPHIBHON YaCTHU. 3aAMKHYTBIE CUCTEMBI. Y pPABHEHHS Pa30MKHYTBIX M 3aMKHY-
THIX UMITYJIbCHBIX CUCTEM OTHOCUTEIBHO pelIeTyaTbiX pyHKunui. JIuCKpeTHbIE CU-
crembl. ZET-npeoOpa3oBaHue pemeryarbix GyHKUUNA U €ro CBOMCTBA.

[lepenaTounasi, mepexodHass W BecoBas (YHKIUH HMMITYJIbCHONH CHCTEMBI.
Knaccudukanuss cucteM ¢ HECKOJIBKMMHU HMIYJbCHBIMHU 3J€MEHTaMu. MHoro-
MEpHbIE UMITYJIbCHbIE CUCTEMbl. OTIMCaHUE MHOIOMEPHBIX UMITYJILCHBIX CUCTEM C
MIOMOILBIO POCTPAHCTBA COCTOSHUM.

Y CTOMYMBOCTh TUCKPETHBIX cucTeM. MccnenoBanue yCTOWYMBOCTH 110 IIEPBO-
My npuOmmkeHuto, Metoa GyHkiuil JlsmyHnoBa, MmeTon cpaBHeHUs. Teopembl 00
ycroitunBocTu: Kputepuid [llopa-Kyna. CuHTE3 OJUCKPETHOrO perysaropa Mo co-
CTOSIHUIO U TI0 BBIXOJy, IPY HAJTUYUH BO3MYILEHUN.

DNeMEeHThI TEOPUH PEATTU3ALMH IUHAMHYECKUX CHCTEM.

KoHcepBaTuBHbBIE THHAMUYECKUE CUCTEMBI. DJIEMEHThI TEOpUU OndypKaIuu.

OcHOBHBIE BU/Ibl HEJIMHEWHOCTEN B CHCTEMAaX YIpaBiieHUus. MeToibl ucciuenao-
BaHMsI [TIOBEJICHNS HEJTMHENHBIX CUCTEM.

ABTOKOJICOaHUST HEJIMHEHHBIX cucTeM, oToOpaxkenue A. Ilyankape, dyHKIus
nocneaoBanus, nuarpamma Jlameppes. OpOutanbHast ycTOMYUBOCTE. Teopembl 00
YCTOMUYMBOCTHU NpEIENbHBIX LHUKIOB: AHIpoHOBa-Burra, Kenurca. CymecrsoBa-
HHUE TIPEIEIbHBIX LIMKIJIOB: TEOPEMBbI beHauKCcoHa, J{ronoka.

Huddepennratopsl BEIX0Ja TMHAMHUYECKOW CUCTEMBI.

I'magkue HeIMHENHbIE JUHAMUYECKHE CUCTEMBI HA IUIOCKOCTH: aHAJIU3 yIpaB-
J5IEMOCTH, HAOII0AAEeMOCTH, CTA0MIIN3UPYEMOCTH M CUHTE3 00paTHOW CBA3H.

YpasieHne CUCTEMaMH C IIOCIEACHCTBUEM.

Knaccudukanus onTuManbHbIX CUCTEM. 3aauu onTuMu3anuu. [IpuHoun mMak-

cumyMa [loHTpsArnHa. /[mHaMu4eckoe mporpaMMUpOBaHUE.



VYrpaBieHue CUHTYIISIPHO-BO3MYIIIEHHBIMHU CUCTEMaMHU.
H?-u H”-crabunuszanus. Minimax-crtaOuian3anus.

UrpoBo#i moaxoa K crabuimusanuu. |, -onTHUMH3anus yrpaBieHus. Bubpamm-

OHHAas cTa0uIn3anus.
DBPUCTUYCCKHE METOJIBI CTAOMIIM3AllMM: HEHUPOCETH, Pa3MBIThIE MHOXKECTBA,

MHTEJIEKTYaJIbHOE YIIPaBJIEHUE.

2. 3aga4m ¥ MeTOAbI ONNTUMHU3ALUH

[ToctaHoBKa 3aa4 MaTeMaTUYECKOro MporpaMmupoBaHusa. ONTUMH3ALMOH-
HBIM TOJIX0/1 K Mpo0jeMaM yIpaBJICHHUs] TEXHOJOTUYECKUMHU MPOLECcCaMu U Mpo-
U3BOJICTBEHHBIMU CHCTeMaMHu. J[OMyCcTHMOE MHOXECTBO W IiesieBas (DyHKLHS.
@dopMbl 3amucu 3ajady MaTeMaTH4YecKOoro mnporpammupoBanus. Kmaccudukanms
3a/1a4 MaTeMaTUYECKOTO IPOrPpaMMHUPOBAHMUSL.

[TocTtaHoBKa 3a/1aun JIMHEHHOTO IporpaMMupoBanusi. CTaHJapTHAA U KAHOHU-
yeckas GopMsl 3anucu. JlomycTruMbie MHOKECTBA U ONTUMAJIbHBIEC PEIICHUS 3a/1a4
JIMHEWHOTO NPOrpaMMHPOBAHMSA. BBITyKIIbIE MHOXECTBA. Y CIIOBHS CYIIECTBOBA-
HUSI U CBOMCTBA ONTUMAJIBHBIX PELICHUM 33/1a4M JIMHEMHOIO MPOTrPaMMUPOBAHUSL.
OnopHele pelIeHns CUCTEMBI JJMHEWHBIX YpaBHEHUN. CBeeHUE 3a/1aud JTMHEHHO-
ro MPOrpaMMHUPOBAHU K JUCKPETHOU onTUMHU3anuu. CHMILIEKC-METO.

Teopust IBOMCTBEHHOCTH B JIMHEWHOM HPOrPaMMHUPOBAHHUU. J[BOMCTBEHHBIC
3amaun. ['eomeTpudeckass MHTEpOpeTanus IBOWCTBEHHBIX NEPEMEHHBIX. 3aBUCH-
MOCTh ONTHUMAJbHBIX PELUICHUN 3aJ1a4l JTUHEWHOTO IPOrpaMMHUPOBAHUS OT IMapa-
METpPOB.

Heo0xoaumble ycaoBUsl ONTUMAJIbHOCTH B HEJIMHEWHBIX 33Jladyax MaTeMaTuye-
CKOTO mporpamMmMupoBanusi. JlokanapHBIM U TII0OO0ANBHBIA dKCTpemyM. Heobxoau-
MbI€ yCIIOBUS 0€3ycloBHOro 3KkcTpemyma auddepennupyembix ¢yukiuii. Heo0-
XOJIUMBIE YCJIOBHUSI JKCTpemyMma nuddepeHnupyemMoil (QyHKIIUU Ha BBITYKIOM
MHOkecTBe. HeoOxonumble ycnoBust Kyna-Takkepa. 3amaun 06 yCcIOBHOM 3KcC-

TpeMyMe U MEeTOJ MHOXHUTenen Jlarpanxka.
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JlokanpHBIi U T100aNBHBIH SKcTpeMyM. HeoOxonuMele ycinoBus 6€3yCclioBHOTO
skcTpemyma auddepenuupyembix GyHkuuii. Heo6xoaumeie ycaoBusi skcTpeMyma
mupdepeHurpyemMoil pyHKIMU Ha BBITYKIOM MHOXecTBe. HeoOxomumeie ycio-
Bus Kyna-Takkepa. 3amaun 00 yCIOBHOM dKCTpeMyMe U METOJ MHOKuTesei Jla-
rpaHxa.

Beinyknbeie pyHkuuu u ux coictBa. [locTaHoBKa 3aauu BBITYKJIOTO IpO-
rpaMMHpOBaHusg U (GopMbl ux 3amucu. [Ipocreiiiive cBOWCTBa ONTUMAIBHBIX pe-
menuid. HeoOxoauMble W J1OCTaTOYHBIE YCJIOBHUSL dKCTpemMyMa auddepeHimpye-
MOl BBIMYKJION (DYHKIIMM Ha BBIMYKJIOM MHOXECTBE W UX NpuMeHeHue. Teopema
Vn3aBel. Teopema Kyna-Takkepa u ee reomerpuueckas uHTepaperanus. OCHOBBI
TEOPUH JABOWCTBEHHOCTHU B BBIIYKJIOM IPOrpaMMUpPOBAaHUU. JIMHENHOE mporpam-
MHPOBAHHUE KAaK YaCTHBIM Ciiydail BeINyKJIOro. [loHsTHE O HErnagkow BBIMYKIIOW
ontumuzaiuu. Cyoauddepennnar.

Krnaccudukanus meronoB Oe3ycinoBHOUM onTtumuzannu. CKOPOCTH CXOIUMO-
ctu. Meroapl nepBoro nopsjka. ['pagueHTHeie MmeToapl. MeToabl BTOPOIo MopsiIi-
ka. Meroa HetotoHa u ero moaupukanuu. KBa3zuHblOTOHOBCKUE METOIbl. MeTo-
Jbl TIEPEMEHHOM METpPUKH. MeTonbl CONpPSsKEHHBIX TIpaaueHTOB. KoHeuHo-
pa3HOCTHAs anmpoKCHUMAIUsl Npou3BOAHbIX. KoHEUHO-pa3HOCTHBIE MeTOAbl. Me-
TOJbI HYJIEBOrO Mopsiaka. MeToapl MOKOOPAUHATHOTO CITyCKa, Xyka-J[>)kuBca, co-
NpsSHKEHHBIX  HampaBieHuil. Metonasl negopmupyembix KoHpurypamnmii. Cum-
IIJIEKCHBIE METO/IBI.

OcHOBHBIE TIOAXOBI K PEIICHUIO 3a/1a4y ¢ orpanndyeHusmu. Knaccubukanus
3a1a4 U1 METOJ0B. MeTo/bl MPOEKTUPOBaHUA. MeToa nmpoekuuu rpaaueHra. Me-
TOJ| YCJIOBHOT'O IpafreHTa. MeTopl CBEICHUS 3a/1a4 C OTPAHUYEHUSMU K 3aJa4aM
0e3yciI0BHON onTUMU3aluU. MeTo/ibl BHEITHUX U BHYTPEHHUX IITPAaHBIX QyHK-
nuit. CrienuanbHble METO/IBI PEIICHHS 3a7a4 YCJIOBHOU onTuMmu3auuu. KoMOuHu-
POBAaHHBIN METOJ MPOEKTUPOBaHUsA M MTpadHbIX QyHKIHI. MeTos 3epKambHBIX
MIOCTPOEHHUM. MeTOJ CKOJIB3SIIETO TOITYCKa.

3ajmaun CTOXaCTUYECKOTO MpOrpaMMupoBaHusi. CTOXaCTUUYECKHUE KBA3UTPaIU-

CHTHBIC MCTO/JBbI. HpSIMI)Ie " HCIPAMBIC MCTO/BI. MCTOI[ IMPOCKTUPOBAHHA CTOXA-



CTUYECKUX KBA3UTPAJAUEHTOB. METOMBI CTOXAaCTUYECKOM amlmpoKcuManuu. Mero-
JIbl C Oolepaluend ycpeaaeHusi. Metopl cirydaitHoro noucka. CtoxacTuyeckue 3a-
Jlayd C OTPaAaHUYCHUSIMU BEPOSITHOCTEN MpUpPOJibl. CTOXACTUYECKUE PA3HOCTHBIC
MeTO/Ibl. MEeTOJIbI ¢ yCpeHeHUEM HalpaBieHU cmycka. CrenuaibHble TpPUEeMBbl
PEryJUpPOBKH 11ara.

Mertoabl 1 33724 TUCKPETHOTO MPOrpaMMUPOBaHUA. 3aauM 1IEJI0YUCIECHHO-
ro JIMHEWHOT O IporpaMmMmupoBanus. Merosl orceuenus: ['omopu. Meron BeTBen u
rpaHull. 3ajjaya O Ha3HA4YCHUsAX. BeHrepckuil alroputM. 3agauyd ONTUMU3AIMUS HA

ceTsiX u rpadax.

3. 3aga4u ¥ MeTOAbI IPUHATHSA PeLeHuil

[TocranoBka 3amau mpuHsATUs pemeHuid. Kiaccudukauus 3amady mpuHATHS
pemeHni. JTalbl peueHus 3a1a4. DKCIEPTHBIE MPOLEAYPBI. 3aJa4l OLCHUBAHUS.
ANTOpUTM dKCTepTr3bl. MeTobl moaydeHus dKcrepTHor uHbopmarmu. [kanbt
U3MEpPEHUM, METOAbI DKCIEPTHBIX U3MEpPEeHUH. MeToasl oIpoca 3KCHEPTOB, Xa-
PaKTEPUCTUKU IKCIIEPTOB. MeToabl 00pabOTKH IKCTIEPTHON WH(GOPMAITNH, OLIEHKA
KOMIIETEHTHOCTHU SKCIEPTOB, OLIEHKA COIIACOBAHHOCTU MHEHUI JKCIIEPTOB.

MeTtoasl popMHUpPOBAHUS UCXOAHOTO MHOXKECTBA ajnbTepHaTUB. Mopdonoruye-
CKUU aHAJIN3.

Metoabpl MHOTOKpPUTEpUATIBLHON OlleHKU anbTepHaTuB. Kinaccudukauus mero-
0B. MHOkeCTBa KOMIIPOMHUCCOB M COIVIACHS, MOCTPOEHUE MHOXKECTB. DyHKIUsA
MOJIEBHOCTU. AKCMOMAaTUYECKUE METOAbl MHOTOKPUTEPUAIIBHOW OLEHKH. [IpsimMbie
METOJbl MHOTOKPUTEPHAIIBHOM OLEHKM aJbTepHAaTHB. MeToasl HOpMaIu3aluu
KpUTEpUEB. XapaKTEPUCTUKU IIpuopuTeTa Kpurepues. [locTynupyemble nTpuHIU-
bl ONTUMAIBHOCTU (PAaBHOMEPHOCTH, CIPABEJIMBONM YCTYIIKH, TJIABHOIO KpHUTE-
pusi, nekcukorpaduyeckuit). MeTonsl anmpokcuManud (YHKIUW TOJE3HOCTH.
[epeBpsa pemieHnii. Metoasl KomiieHcauuu. MeToabl ITOPOrOB HECPABHUMOCTH.

JlnanoroBsie METOIbI IPUHATHS PELLICHU.



[IpuHsATHE pemieHni B YCIIOBHSX HEONPEACICHHOCTH. Buasl HEONpPEneIeHHO-
cti. CTaTUCTUUYECKHE MOJENIN NPUHATUS pelieHnid. MeToabl ri1o0albHOr0 Kpure-
pus. Kpurepuu baiteca-Jlamaca, ['epmeiiepa, bepnymnu-Jlannaca, MaKCUMUHHBIN
(Banbpna), MmunumakcHoro pucka Casujka, ['ypeuna, Xomxkeca-Jlemana u ap.

Heuerkne mHoxecTBa. OCHOBHBIE ONPEACIICHHUS U ONEPALMU HAJ HEYETKUMHU
MHOXecTBamMu. HedeTkoe monenupoBaHue. 3a1a4d MaTeMaTH4YECKOrO ITPOTrpaM-
MHPOBAaHMS IIPU HEUYETKUX UCXOIHBIX ycClIOBMAX. IlocTaHOBKM 3amad Ha OCHOBE
Pa3JIMYHBIX MPUHLMIOB ONTUMAJbHOCTH. HedueTkne OTHOILIEHHWs, Oomepaluy Hal
OTHOILICHMSIMH, CBOWCTBA OTHOWIEHUH. [IpHHATHE pemieHnid Ipu HEYETKOM OTHO-
LICHUM NPEAIIOYTEHNI HA MHOXKECTBE anbTepHATUB. [IpuHsATHE peleHuii npyu He-
CKOJIBKMX OTHOLIEHUAX MPEAIOUYTEHUS.

CBoiicTBa ClOXHBIX cucTeM. OCHOBHBbIE NPHUHIMIIBI CUCTEMHOIO NOAXO0AA K
OLIEHKE COCTOSIHUSI W YTIPaBJICHUIO CIOXKHBIMH cucteMamu. CinabocTpyKTypupo-
BAHHBIC 33Ja4M YIIPABJICHUSA, METOAbl U CUCTEMBI NIPUHATUS YIIPABICHYECKUX pe-
weHnil. VHTeUIeKTyallbHbIE yIpaBIBIIOIIKE CcUCTEMBl. HedeTkoe apantuBHOE
ynpasineHue. Meronbl cuHtesa CAY ¢ Heuerkumu peryistopamu. [IpuHiun

JIBYXKaHAJIbHOM MHBAPUAHTHOCTU. MHOTOKPUTEPUAIIBHBIE 3a1a4H YIIPABIICHUS.

4. NndopmauunonHoe odecredyeHue MPOUECCOB ABTOMATH3ALMH

[TonsaTre naHHBIX, CUCTEMBI AaHHBIX. OOBEKTHI JaHHBIX. ATPUOYTHl OOBHEKTOB.
3HadeHusl MaHHBIX. MneHTndukatopsl 00bekTa MaHHBIX. ATpPHOYTHI OOBEKTOB.
3HadyeHus AaHHBIX. MaeHTuduUkaTopsl 00OBEKTa JAaHHBIX, KIFOUEBBIC AJIEMEHTHI
naHHbiX. [lonstue 3anucu ganubix. @aiinbl 1aHHbIX. ba3el nanHeix. TpeboBanus,
peabsABIIsIeMbI K 0a3aM TaHHBIX. PacnipeneneHnpie 0a3bl JaHHBIX.

Monenu paHHBIX. Pensimonnas mojenb JaHHBIX. CeTreBas MoOJenb JaHHBIX.
Hepapxudeckast Mojielib JaHHBIX. B3aUMOCBSI3M MeXKAy 00BEKTaMU U aTpUOyTamu.

Cucremsl yrpasieHus: 6a3zamMu JaHHBIX. OCOOCHHOCTH YIIPABIICHUS pacIpe]ie-
JICHHBIMU 0a3amMu JaHHBIX U CHUCTEMBI YIIPABJICHUS PACHIpPE/ICICHHbIMU Oa3aMu

nanHbx. CTaHapThl HAa 0OMEH AaHHBIMU Mexy nojacucteMamu ACY.
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[TpoexTupoBanne 0a3 maHHBIX. JKU3HEHHBIA UK 0a3bl MaHHBIX. KoHIenTy-
anbHasg Mmojuenb. Jlornueckas Monenb. CiioBapy JaHHBIX, UX Ha3HAYECHHE, UHTE-
TPUPOBAHHBIE M HE3aBUCHUMBIE CJIOBAPU JAHHBIX. YTOPAJIOUYCHHE KAaHOHUYECKHUX
cTpykTyp. CHHTE3 JIOTMYECKHX CTPYKTYp JIOKAJIbHBIX M paclpeeleHHbIX 0a3
JTAHHBIX.

SA3bIkKM, UCTIONb3yeMble B 0a3ax JaHHBIX. SI3bIKM ONMUCAaHUS AaHHBIX. S3BIKU

MAaHHUITYJIUPOBaHUA JaHHBIMU. YPOBHI/I a6CTpaKI_[I/II/I JJIA OIIMCaHMUA JaHHBIX.

5. IIporpammuoe obecnieuenne ACY

Opranuzarnus nporpaMMmuoro obecriedeHuss ACY. TeXHOIOTUU CTPYKTYpPHOTO
U O0BEKTUBHO-OPUEHTUPOBAHHOTO MporpaMMmupoBanusi. KoHcTpyupoBaHue aod-
CTPaKTHBIX THUIIOB AaHHBIX. HKanCynauus JaHHBIX ¥ METOAOB UX 00pabOTKHU B
Kiaccax o0bekToB. Mepapxus kimaccoB. ba3oBwie m mpousBoaHbIE Kiacchl. [Ipo-
CTO€ M MHOKECTBEHHOE HaciemoBanue. [leperpyska MeTosoB U omepainuii oOpa-
OOTKHM JaHHBIX B Kjaccax 00beKTOB. AOcTpakTHbIe Kiacchl. [lonmumopduas oOpa-
0oTka nanHbiX. Buptyansubie uHTepdeiicsl. [lapamerpusainus TUIOB JaHHBIX B
Kiaccax U (QyHKIUSX. TUNOBBIE CTPYKTYpPhl OIMUCAHUSA AOCTPAKTHBIX JAHHBIX
(MaccuB, CTEK, o4epeqb, NBOWYHOE HepeBo). [IporpammupoBanne mMareMaruye-
CKUX CTPYKTYp (MaTpHIlbl M KOHEUHbIE rpadbl). MeTobl mporpaMMHOil 00padoT-
k1 fgaHHbIX. Mtepauust u pexypeusd. CoptupoBka u nouck. Kpuntooopabortka u
ckarue naHHBIX. [lepednciienne M ynopsaounBaHuE KOMOWHATOPHBIX OOBEKTOB.
Broa-BeiBoa nanHbIX. OOpaboTKa (haityios.

TexHOoIOTMM TPOrpaMMUPOBAHKSA. METOAUYECKHEe W HWHCTPYMEHTAJIbHBIC
cpencTBa pa3paboTKku Moy IbHOTO TIporpammHoro obecneuenus ACY. Kommnws-
Us U pefaKkTupoBaHue cBsazeil. Bepudukaus u oTiiajgka nporpaMMbl. ABTOMaTH-
3a1msi pa3pabOTKH MTPOTrPAaMMHBIX TTPOEKTOB. [IporpaMMHast TOKyMeHTaITHS.

Bubl 1 KOMIIOHEHTHI TpOrpaMMHOTO obecrieuenus. OnepanmoHHbIE CUCTEMBI.
Tpancnsaropsl. Omynsatopsl. [IpukimanHoe mporpammHoe obecniedeHue. [lonsTre

CHUCTCMbI CKBO3HOI'O ITPOCKTUPOBAHUS.
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Mopenupyromue cucteMbl B ACY. CucteMbl MOJETUPOBAHUS 3IEKTPUUECKUX
cxeM. MaremMaTu4ecKrue MOJENN OTAEIbHBIX KOMIIOHEHT cXeMbl. @OpMHUpOBaHUE
KOMILJIEKCHOM MOJIENT MPOEKTUPYEMOr0 0ObEKTa HAa OCHOBE MOJIEIEH OTAEIbHBIX
KOMIIOHEHTOB.

CocrtaB u cTpykrypa rpaduueckoit noacucrembl ACY. ba3zoBas rpadguueckas
cuctema. [lpuknagnas rpadudeckas cucrema. JIMHTBUCTUYECKHA M T€OMETpUYE-
ckuil nporeccopsl. [Iporieccopsl Buzyanuzaluu 1 MOHUTOP TpaduiecKoi Mmocu-

CTEMbI. ApXUTEKTypa rpauuecKux TEPMUHAIIOB U PA0OYMX CTAHIIUH.

6. UucTtpymenranabHoe odecnieuenue ACY

TeopeTnueckre OCHOBBI, CPEACTBA U METOAbl MPOMBIIUIEHHON TEXHOJOTHUH
coznanuss ACYTII, ACYII, ACTIIII u np. Monenu u mMeToabl UASHTUPUKAIIIN
MPOU3BOJICTBEHHBIX MPOIECCOB, KOMILJIEKCOB U MHTETPUPOBAHHBIX CUCTEM YIIPaB-
JICHUS.

MeTtoapl COBMECTHOTO MPOEKTHUPOBAHUSI OPTraHU3AIMOHHO-TEXHOJIOTHYECKUX
pacrpeaereHHbIX KOMIUIEKCOB U CHUCTEM YIpaBlieHHs UMHU. DopMalin30BaHHbIC
METO/Ibl aHaIN3a, CUHTE3a, UCCIIEAOBAHMS U ONTUMU3AIUU MOAYJIBHBIX CTPYKTYP
cucteM coopa u 06padbotku nanusix B ACYTII, ACYIIL, ACTIIII u ap.

Meroabl 3¢(hEeKTUBHON OpraHu3allid W BEJEHUS CIENUATU3UPOBAHHOTO WH-
dbopmanrionnoro u nporpamMmmuoro obecneuenuss ACYTIL, ACVYIL, ACTIIII u np.,
BKJIIOYas 0a3bl U OAHKU JAHHBIX U METOJbl UX ONTUMHU3AIMU. MeToabl CUHTE3a
CHEIUATBHOTO MaTEMATUYECKOTO 00€CIeueHuUs, MaKETOB MPUKIAJAHBIX POrpaMM
W TUIOBBIX MoOAyJeH, (QYHKIHUOHAIBHBIX U OOECIEUUBAIOIINX TMOJCUCTEM
ACVYTII, ACVYII, ACTIII u ap.

Mertoabl MIIaHUPOBAHUS M ONTUMU3AIMK OTJIAJIKH, COMPOBOXKACHUS, MOAU(U-
KaIlM¥ 1 DKCIUTyaTanuu 3a1a9 GyHKIMOHATBHBIX U 00CCIICUHBAIONINX MTOJICUCTEM
ACVYTII, ACVYII, ACTIII u ap., BKJIIOYAIOIIKUE 3a/1a4yd YIPABICHUS Ka4€CTBOM,

¢uHaHCaMH U TepcOHATIOM. MeTonbl KOHTpPOJs, oOecrneyeHus: JOCTOBEPHOCTH,
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3alIUTHl U PE3epPBUPOBAHUS MH(POPMAIMOHHOTO U MPOTPAMMHOIO OOECTeueHUs
ACVYTII, ACYIL, ACTIIII u np.

Teopernyeckue OCHOBBI M MPUKJIAAHbIE METOJIbI aHAIW3a U MOBBILIEHUS (-
(eKTUBHOCTH, HaJeKHOCTH U )uBydecTd ACY Ha sTamax ux pa3paboTKH, BHEI-
peHus U dKcIuTyaTanuu. TeopeTuyeckue OCHOBBI, METOAbI U aJTOPUTMBI JIMArHO-
CTUPOBaHHUs, (OnpenenaeHuss paboTocnoCOOHOCTH, MMOMCK HEUCIPABHOCTEW U IMPO-
rHo3upoBanus) ACYTII, ACYIIL, ACTIIII u np.

Teopernyeckue OCHOBBI, METOJbl U AJITOPUTMbI MHTEJUICKTyaJIU3al[uu pelie-
HUS OPUKIAIHBIX 3a1a4 npu noctpoeHur ACY mupokoro HazHaueHus (ACYTII,
ACVII, ACTIIII u ap.) Teopernueckre OCHOBBI, METOJIbI M aJITOPUTMBI TTOCTPOE-
HUSI KCIEPTHBIX M JAMAJOTOBBIX mojcucteM, BkiatoueHHbIXx B ACYTII, ACVII,
ACTIIII u np.

Hcnonb3oBaHue METOJOB aBTOMATHU3MPOBAHHOIO MPOEKTUPOBAHUS ISl TO-
BbIeHus 3¢ dexTuBHOCTH pa3zpadboTku U moaepHu3auun ACY. Cpeactsa u MeTo-
Jbl MPOEKTUPOBAHUS TEXHUYECKOIO, MATEMaTUYECKOIO, JIMHIBUCTUYECKOIO U
npyrux BunoB obecnieuenus ACY. Pa3paboTka MeTof0B 0OecrieueHHsi COBMECTH-
Moctu u unHTerpanuu ACY, ACYTII, ACVII, ACTIIII u apyrux cucreM u

CPEJICTB YIIPABJICHHUSL.
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