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INIPOI'PAMMA
KaHJAMJATCKOr0 3K3aMeHa Mo Hay4YHo# cnenuaabHocTH 2.3.3
«ABTOMAaTH3alHA H YIIPaBJeHHEe TEXHOJIOIHYeCKHUMH MPOoLeccaMH
H NPOHU3BOICTBAMH
(oTpacip HayKH — TEXHUYECKHE)

BBenenue

B ocHOBY HacTOsIIeH NpOrpaMMbI IMOJOXEHBI CJIEIYIOLIHE AMCIMILIAHEL:
TEOpHUsl YIIPABJICHHS, aBTOMaTU3UPOBAaHHbIE CUCTEMBI YIIPaBJIEHHUs, HCCIIEI0BaHHE
Olepanui, CUCTEMHBIH aHalu3, MaTeMaTH4YecKoe MPOrpaMMHpPOBAHHME, OCHOBEI
MH(OPMATUKH, HHPOPMALHOHHBIE CUCTEMBI U TexHoJoruu. [IporpamMma paspabo-
TaHa 9KCIEPTHBIM COBETOM BEICIIel aTTecTallMOHHON KOMHUCCHH 110 YIIPABIIEHHIO,
BBIYMCIIUTETIPHOM TEXHWKE W MH(OpMaTUKe NpU ydacTud WHCTHTYyTa mpobiiem
ynpaBienus PAH, MoOCKOBCKOro rocynapcTBEHHOI'O yHnBebcheTa, CaHkKT-
[TeTepOyprckoro rocyapCTBEHHOTO YHHBEPCHTETA BOJHBIX KOMMYHHMKAIHH,
MOCKOBCKOrO rocyJapCTBEHHOTO WHCTHTYTa CTalM M CIUIABOB U MOCKOBCKOTO

roCyIapCTBEHHOIO TEXHOJIIOTUYECKOro yHUBepcuTeTa « CTaHKUHY.
1. OcHOBBI TeOpHH ynpaBJIeHUs

OcHOBHBIE TIOHATHS TEOPUH YIPABICHUS: LIeJIH W IPUHIIKIILI YIIPABJICHUS, 11~
HaMHYECKHe CUCTEMBI. MaTeMaTH4YecKoe OIMcaHhe OOBEeKTOB YIpaBJIEHHs: Mpo-
CTPAHCTBO COCTOSIHUM, ITepelaTOYHble PyHKIMH, CTPYKTYpHBIE cXeMbl. OCHOBHEIE
3a/1a4d TEOPHH YIpaBJICHMs: CTaOMIM3aLUs, CIeXEHHe, IPOrpaMMHOE YIIpaBJie-
HHe, OTITUMAJIbHOE yIIpaBlIEeHHEe, IKCTpeMalbHOe perynupoBanue. Kinaccudukanms
CHUCTEM YIpaBlieHUsl. ABTOMAaTHYECKHE U aBTOMATU3UPOBAHHBIE CHCTEMBI YIIpaB-
nenus (ACY) rexnonornyeckumu nporneccamu (TIT) u npoussBoacreamu. OcHOB-
HbI€ MOJIXOJbl K aHalU3y U CHHTE3y aBTOMATUYECKUX U aBTOMATH3UPOBAHHBIX
YIPABIISIEMBIX CHCTEM.

CTpyKTypBl CHCTEM YIIPaBIICHUS: Pa3OMKHYTbIe CHCTEMBI, CHCTEMBI ¢ 00par-

HOU CBA3bI0, KOM6I/IHI/IpOBaHHI>Ie CHUCTEMBI. I[I/IHaMI’I‘-IeCKI/Ie " CTaTU4YECKUE XapaK-

TCPUCTUKHU CHUCTEM YIIPABJIICHHUSA: II€pEXOaHAsI U BeCcoBasd beHKLII/II/I U HUX B3aHMO-
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CBA3b, 9aCTOTHBIE XapaKTePUCTUKU. THUIOBBIE TUHAMUYECKHE 3BEHBS H HX Xapak-
TEPUCTHUKH.

[TonsiTne 06 ycrolunBocTH cuctem YIPaBIEHUS. Y CTOHYHBOCTS 110 JIAmyHOBY,
4CMMITOTHYCCKas, S5KCIIOHCHMAIBHAS YCTOMYMBOCTD. Y CTOMYHUBOCTE 110 [IEPBOMY
npubmkenuto. Pyukuun JlsamyHosa. Teopems! 06 ycToituuBocTH 1 HEYCTOHYH-
BOCTH.

YCTOHYMBOCTE JTHHEHHBIX CTallMOHapHbIX cucTeM. Kpurepun JlsmyHosa, JIse-
Hapa-Illunapa, I'ypBuua, Muxaitnosa. YcroiuuBocTs JIUHEHHBIX HeCTalHOHap-
HBIX CHCTeM. MeTox cpaBHeHus B Teopuu YCTOMYUBOCTH: JieMMbI I poHyoILTa-
bennmana, Buxapu, HEpaBeHCTBO YamyblruHa. YCTOWYUBOCTD THHEHHEIX CUCTEM
C 00paTHOMH CBSI3bI0: KpUTEPHIA HalikBucra, 60p1moit KO3 GUIHEHT ycuneHus.

Metozbl cuHTe3a 06paTHOM CBA3M. DieMeHTE] T€OpUH CTAOMIM3ALMHU. YIIpaB-
JIACMOCTb, HAOJIFOAaeMOCTh, CTabHIM3UPYEMOCTS. HyansHOCTh yrpaBnsemocty u
Habmonaemoct. KaHoHMYeckue dopmbl. JInneiinas crabunmsamms. Crabummsa-
M3 TI0 COCTOSIHUIO, 110 BBIXOLY. HaGmonaTenu cocTosHus, Huddeperunaropsr.

KagecTBo npoueccos ynpasnenus B muneiinsx JUHAMHUYECKUX cucTeMax. [lo-
KasaTe/IM Ka4ecTBa NePEXOAHBIX MPOLECCOB. MeTOIbI OLEHKH KayecTRa. Koppek-
LSl CUCTEM YIIPaBJICHHUS.

Ynpasnenue npu peiictBuu BO3MYILEHHH. Paznuubble THIIBI BO3MYILICHHUI:
OTICpaTOpHEIe, KoOpaUHATHbIE. IHBapuanTHEIe crcTeMbl. BoiHOBOE BO3MYIIIEHHE.
Hesonnosoe Bosmymenne. Merox KBasupacuenieHus. Ciaeasiue CuCTeMBl.

Penelinas obparHas cBs3b: anre0pan4ecKue M YacTOTHBIE METObI HccienoBa-
HHUSL.

Crabunusanus perynsropom NICPEMEHHOH CTPYKTYpBI: CKaISPHBIE H BEKTOD-
HBI€ CKOJIB3SIIIUE PEKUMBI.

YHUBepCabHbIN peryasTop (crabunuzarop Hycc6ayma).

AOCOmMIOTHAs yCTORYHBOCTD. [ COMETPHUYCCKHE U YACTOTHBIE KPUTEPUU abco-

JIOTHOM yCTOMYHUBOCTU. AGCOMIOTHAS cTabunuzanus. AanTUBHBIE CHUCTEMBI CTa-

6I/IJII/I3aI_II/II/II METOA CKOPOCTHOIO 'pagueHTa, METO/ LIEJIEBBIX HEPaBCHCTB.
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YrpasieHue B yCIIOBUSX HEOIpeeIeHHOCTH. [103UTHBHbIE THHAMUYECKHE CH-
CTEMBI: OCHOBHBIC ONPEICIIEHUS] U CBOWCTBA, CTAOMIIM3ALMS [TO3UTHBHBLIX CHCTEM
IPY HEONIPENeIeHHOCTH.

AHAIIUTHYECKOE KOHCTPYUpOBaHue. VIeHTHDHKALNS AHHAMUYECKUX CHCTEM.
OKCTpeMallbHBIE PEryIsSsTOPBl — CAMOONI THMH3ALIHS.

Kraccudukanuss QUCKpETHBIX CHCTEM aBTOMATHYECKOIO yIpaBlieHus. Ypas-
HCHMA MMITYJIbCHBIX CHCTEM BO BPEMEHHOH 001acTh. Pa3oMKHyThle cuCTeMBI.
OrucaHue uMITyJIbCHOTO dneMenTa. VMmynscHast XapaKTePHUCTUKA NPUBEIECHHON
HETIPEPBIBHON 4acTH. 3aMKHYTbIE CHCTEMBI. Y paBHEHHUS Pa3OMKHYTBIX U 3aMKHY-
TBIX UMITYJIECHBIX CUCTEM OTHOCHUTEIIBHO pelieTyaThiX (GyHKUHM. [[MCKPETHbIE CH-
crembl. ZET-npeoGpasoBanue pereTyaTsix GyHKIMIA U €ro CBOHCTRA.

Ilepenarounas, mnepexomnas u BecoBas (GyHKUMH UMITYJIbCHOH CHCTEMBI.
Knaccupukanus cucreM ¢ HeCKOMBKHMH HMIIYJIbCHBIME 37eMeHTaMd. MHOro-
MEpPHbIC UMITYJIbCHBIC CHCTeMBI. ONucaHie MHOTOMEPHBIX UMITYJIbCHBIX CHCTEM C
[IOMOIIBIO IIPOCTPAHCTBA COCTOSHHUIA.

YCTONYMBOCTD TUCKPETHBIX cHCTeM. VccienoBanue YCTOHYUBOCTH 110 TIEPBO-
My NpuOIHKeHHI0, MeTo] (yHKuuil JIAmyHOBa, MeTOx CpaBHeHUs. TeopeMbl 00
ycroiunBoctr: kpurepuit [llopa-Kyna. CunTes auckperHoro peryisaropa 1o co-
CTOSIHHMIO Y I10 BBIXOZY, TIPH HAJIMYMU BO3MYLIIEHHIA.

DJIEMEHTBI TEOPUH pean3aluy JUHAMHIECKHX CHCTEM.

KoncepBaTyBHEIe THHAMUYECKHE CHCTEMBL. DJIeMEHTHI TeOopuu Oudyprammy.

OcHoBHbIE BUJIbI HETMHEHHOCTEl B cUCTEMAaX yrpaBieHus. MeTobl Uccleno-
BaHUS TIOBEJICHUS HEIMHEHHBIX CUCTEM.

ABTOKONIEOAHHS HEIMHEHHBIX CUCTEM, OToOpaxeHue A. Ilyankape, QyHKIus
fnocienoBanus, nuarpamma Jlameppes. Opburankrast yeroitauBocts. TeopeMs! 06
YCTOHYMUBOCTH TIPEJENBbHBIX LUKIOB: AHIpoHoBa-Burra, Kenurca. CymectBoBa-
HH€ TIpeIeJIbHBIX LIUKJIOB: TeopeMbl benaukcona, J{romoka.

i depeHraTopsl BEIX01a JUHAMHAYECKOM CHCTEMBI.

FJ’IaIIKI/IC HEJIMHENHbIe AUHaMHUYE€CKHE CUCTEMBI Ha IIJIOCKOCTHU: aHaIU3 ypas-

JIAEMOCTH, HAOJIIO[AEMOCTH, CTAOUITH3UPYEMOCTH M CHHTe3 0OPaTHOM CBA3M.
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YIpaBneHue cucTeMaMu ¢ MoCIenefiCTBHEM.

Knaccudukanus onTuManbsHbeIX cHeTeM. 3aja4M ONTUMH3AIHH. [IpuHnmn mak-
cumyma IloHTpsiruna. JIluraMmuyeckoe IIPOrpaMMHPOBAHHE.

VYnpasnenue CHHIYJISIPHO-BO3MYIIEHHBIMU CHCTEMAMHU.,

H’-u H”-crabuiuzamnus. Minimax-crabunusanus.

Mrposoit moxxox k crabuimszamum. I, -ONTUMHU3aLUs YIIpaBIIEHHUSL. Bubparu-
OHHas cTaOHMIM3aLus.

OBPUCTHYECKHUE METOIbI CTaOMJIM3ALIUH: HEHPOCETH, pa3MBIThIe MHOX€CTBa,

HHTEJUICKTYaJIbHOE yYHpaBJieHHE.

2. 3agaum u mMeToabl ONTHMH3ALUH

[locTanoBka 3amau MaTeMaTH4ECKOro IPOrpaMMHPOBAHHSI. OnTumuzanuosn-
HBIH MOAXOM K IpobieMam YUPAaBJICHUS TEXHOJIIOTHYECKUMH MIPOLIECCAMH H Ipo-
M3BOACTBCHHBIMU CHCTEMaMHU. JIOIyCTHMOE MHOXECTBO U ueneBast GyHKIUS.
DopMbI 3amucH 3amay MaTeMaTHYEeCKOro MPOrpaMMUPOBAHHUS. Knaccudpukanus
3a/lad MaTeMaTH4eCKOro pOrpaMMHUPOBAHHS.

ITocTanoBKa 3a1aun TMHEHHOrO [IporpamMmmupoBanust. CTaHIapTHas ¥ KaHOHU-
4ecKasi (POpMBI 3aITUCH. JlonmycTuMble MHOXKECTBA U ONITUMAaJIbHBIE PeIlIeHHs 3a1a4d
JIMHEMHOTO [IPOTpaMMHUpOBaHus. Beimykiiele MHOXecTBa. VCToBus CYLECTBOBa-
HUS M CBOMCTBA OINTHUMAJIbHBIX PeILIeHU! 3aauy JTUHEHHOT O [IPOrpaMMHUPOBAHHS.

OmnopHbIe pereHns CHCTEMBI JTHHEHHBIX ypaBHeHUH. CBeleHHe 3aauu JIHHENHHO-

'O IPOrpaMMHUPOBAHUS K TUCKPETHOM ONTHMHU3AIIHH. Cummexc-meTo.

Teopust mBOMCTBEHHOCTH B JHHEHHOM [IpOrpaMMHUpOBaHUU. JIBOHCTBEHHEIE
3a/1aun. I'eoMeTpuUecKas MHTepIpeTanus ABOHCTBEHHELX IIEPEMEHHBIX. 3aBHCH-
MOCTBb ONTHMAJIBHBIX PELICHHWH 3a/1a4d JTMHEHHOro NPOrpaMMHUPOBaHHMs OT Iapa-
METPOB.

Heobxonumsre ycnosus onrumansrocTy B HEJIMHENHBIX 3a/ja4uaX MaTeMaThye-
CKOro nporpammupoBanus. JIOKaJdbHBIM U I06ATLHELA 3KCcTpeMyM. Heobxomu-

MBIC yCJIOBUs O€3yCJIOBHOIO 3KCTpeMyMa nudepenmpyemex Gysxuumii. Heoo-

s s e —
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XOIMMBIEe YCIIOBHsl 3KCTpemyMma auddepeHIupyeMon (QyHKIAM Ha BBITYKIOM
muoxectBe. Heooxonumele ycnosus Kyna-Takkepa. 3agadn 00 yCIOBHOM 3Kc-
TpeMyMe ¥ MeTOJl MHOXHTejel Jlarpamka.

JlokanpHBIN 1 TI00aIBbHEIN dKcTpeMyM. HeoOXoquMBble yCi1oBHs 0€3yCIIOBHOTO
skcTpeMyMa auddepeHunpyemsix GyHkiui. Heobxonumble ycinoBus sKCTpeMyMa
nubdepeHnUpyeMoit (pyHKIME Ha BBITyKJIOM MHOXecTBe. Heobxoaumeie ycio-
Busi Kyna-Takkepa. 3asaun 00 yCIOBHOM 9KCTpeMyMe U MeTOJ MHOXuTesen Jla-
rpaHxa.

Brinykible GyHKUIMHM UM uUX cBoicTBa. IlocTaHoBKa 3agavd BBIMYKJIOrO Ipo-
rpaMMHUpOBaHus U (OpMbI UX 3anucH. IIpocreiine cBOKWCTBA ONTUMAIBHBIX pe-
mennii. HeoOXxoaumele ¥ JOCTaTOYHBIE YCIOBUS 3KCTpeMyMa AuddepeHuupye-
MO BBITTYKJIOM ()YHKIIMHM Ha BBITYKJIOM MHOXXECTBE M UX NpHMeHeHue. Teopema
Vn3aBel. Teopema Kyna-Takkepa u ee reomerpudeckast HHTeprnperanus. OCHOBBI
TEOPUH JBOWCTBEHHOCTH B BBIIYKJIOM IIPOrpaMMHUpPOBaHUU. JIMHEHHOE Mporpam-
MUpPOBaHWE KaK YaCTHBIN Cilydall BbITykioro. [ToHsTHe O HErnaaaKod BBIILYKJIOH
ontumu3aimu. Cyomuddepennuan.

Knaccudukanuss MeTo 0B Oe3ycnoBHOM ontuMuzanuu. CKOPOCTH CXOIUMO-
ctu. Merous! niepBoro nopsiaka. ['pagueHTHbIe METOABI. MeToabI BTOPOro mopsii-
ka. Merox Herotona u ero Mmoaudukanun. KBa3suHbIOTOHOBCKHE METOALL. MeTo-
IBl TIEpEMEHHOM MeTpUKH. MeToipl COIPSIKEHHBIX rpaaueHToB. KoHevHo-
Pa3HOCTHAs ANMpPOKCHMAIHs NPOM3BOAHBIX. KOHEUHO-Pa3HOCTHBIE METOMIBL. Me-
TOJBI HYJIEBOTO Mopsiika. MeToabl MOKOOpAMHATHOrO ciycka, Xyka-JDxusca, co-
NpSUKEHHBIX HampaBienuil. Metoasl JedopMupyembix KoHpurypauui. Cum-
IUIEKCHBIE METO/BI.

OCHOBHBIE TTOAXOMIBI K PEIIEHHIO 3a1au ¢ orpanuueHusMH. Knaccuduxanms
3284 ¥ MeTON0B. MeTo/bl IPOeKTUpoBaHusi. MeTo MpoeKLK rpaauenTa. Me-
TOJI YCJIOBHOTO IpaaueHTa. MeToibl CBEACHHUs 3a/1a4 C OrPaHUYCHUAMH K 3a7ja4aM
Ge3yCI0BHOM ONTHMHU3alMK. MeTo/bl BHEIIHNX U BHYTPEHHHX ITPaQHBIX QyHK-

. CrienqaibHbIe METObI peui€HusA 3a1a4 yCJIOBHOﬁ OIITUMHU3AIIHUH. KomOuHH-



POBaHHBIA METOJ MPOSKTUPOBAHUS M IUTpadHbIX QyHKIMA. MeTox 3epKalbHBIX
MOCTPOEHUN. MeTos CKOJIB3ALIErO JA0IyCKa.

3a1a4d CTOXaCTHYECKOTO MporpaMMupoBaHus. CTOXacTUYECKHE KBa3UIDaIH-
eHTHBIe MeTObI. [IpsiMble U HempsiMble MeTOJbl. MeTo/ MPOeKTUPOBAaHHUS CTOXa-
CTUYECKHUX KBa3MIPaIUeHTOB. MeTO/bl CTOXAaCTUYECKON annpoKcuManuu. Mero-
1Bl ¢ olepanueii ycpeaHeHus. MeTozp! cirydaiiHoro noucka. CroxacTuyeckue 3a-
Ja4d ¢ OrpaHHYEeHMSIMH BeposiTHOCTeH mpupojbl. CTOXaCTUYECKUE Pa3HOCTHBIE
MeTOJIbI. MeTO/IbI C yCpeqHEeHHeM HarlpaBiieHui crmycka. CrienuanbHble IPUEMBI
peryJMpoOBKH LuIara.

MeTo/Ibl U 33/1a4d JUCKPETHOTO MPOrpaMMUPOBaHMS. 3aJa4M LEeJI0YUCICeHHO-
ro JIMHEHHOTO nporpaMmupoBanusi. Metoabl orceueHus I'omopu. Meroy BeTBel U
rpaHull. 3ajada O Ha3HaueHUsiX. BeHrepckuil aaroput™. 3afadyu ONTUMHU3ALKs Ha

ceTsx u rpadax.

3. 3agayu ¥ MeTOAbI NPUHSATHS PelleHHH

[TocraHoBKa 3amad NpUHATUS pemieHud. Knaccudukauus 3amgad NPUHATHS
pelIeHui. DTarbl peleHus 3a1a4. DKCIepTHbIe NPoLeayphl. 3aa4y OLCHUBAHHUS.
AJITOPUTM 3KCIEPTH3BI. MeTo/IpI MOTyueH sl dKCIIepTHOM nHpopMmanuu. IIkas!
W3MEPEeHUH, METOJIbI DKCIEPTHHIX U3MepeHU. Meroasl onmpoca dKCIEPTOB, Xa-
PaKTEPUCTHUKHU SKCIIEPTOB. MeTo1pl 00pabOTKH SKCIIepTHON HHGOpPMalMH, OLIEHKA
KOMITETEHTHOCTH IKCIIEPTOB, OLIEHKA COTJIaCOBAHHOCTH MHEHHUH 3KCIIEPTOB.

MeToas! (OPMUPOBAHHUS UCXOIHOTO MHOXKECTBA allbTepHaTUB. Mopdoiornye-
CKMI aHau3.

MeTo/1bl MHOIOKPUTEPHATBHON OLEHKU anbTepHaTuB. Kiaccudukanus mero-
110B. MHOXecTBa KOMIIPOMHCCOB U COTJIACHs, IOCTPOEHUE MHOXKECTB. DyHKIHMS
[10JE3HOCTH. AKCHOMATHYECKHE METOIbI MHOTOKPUTEPHATIBHON OlleHKH. [IpsMeble
METO/bl MHOTOKPHUTEPHAIBHON OIEHKH aJbTepHAaTUB. MeToabl HOpMalU3aluu
KpUTepreB. XapaKTEpUCTUKU NpuopuTera Kpurepues. [locTynupyemele MPUHIK-

bl ONTUMAIbHOCTH (PaBHOMEPHOCTH, CIIpaBeUIMBOM yCTYIIKH, ITIJaBHOI'O KpHTe-

e ——————— e ————




pus, JeKCHKOrpaduyeckuit). MeTolsl annpokcumanuu (GyHKIUHA I[I0JIE3HOCTH.
HlepeBbst pemennd. MeToasl koMmeHcauun. MeToaEl HOPOroB HECPaBHUMOCTH.
Jlanorosble MeTOABI IPUHATHS peLICHUI].

[IpuHsiTHe peleHni B yclOBUSX HEONpeIeNeHHOCTH. Busl HeoIpeieNIeHHO-
ctd. CTaTUCTUYECKUE MOJIENH TIPUHATUS peleHnH. MeToabl MI06aIbHOro KpuUTe-
pust. Kpurepun baiieca-Jlamtaca, Iepmeiiepa, bepnynnu-Jlannaca, MakcUMUHHBIH
(Banbna), MurnMakcuoro pucka Casumka, I° ypBuua, Xomkeca-Jlemana u zp.

Heuerkue muoxectBa. OCHOBHBIE ONpeneIeHNs U omepanuy HaJ HEYETKUMH
MHOKecTBaMHU. Hedyerkoe Mopenuposanue. 3amaun mMaTeMaTHYecKOro Iporpam-
MHUPOBAHHUS MPHU HEYETKUX MCXOMHBIX yCIOBUsX. [IoCTaHOBKM 3aau HA OCHOBe
PasiMIHbIX TNPUHIAIOB ONTUMANTbHOCTH. HedeTkne OTHOLIEHWs, ONepaluu Haj
OTHOLUCHUSMH, CBOHCTBA OTHOLIEHUH. [IpUHSITHE pellleHuil IpH HEYETKOM OTHO-
LICHAH [PE/IIIOYTEHHH Ha MHOKECTBE aNbTepHATHB. [IpuHATHE peleHuil IIpU He-
CKOJIBKMX OTHOILEHHUSIX MTPEATIOYTEHHSI.

CBoiictBa COXHBIX cHcTeM. OCHOBHBIE MPHHIMIIBI CHCTEMHOLO noaxoaa K
OLCHKE COCTOAHMSA M YIPABICHUIO CIOXHBIMA cucTeMaMH. CiaGocTpyKTypHpo-
BaHHbIC 33/1a4K yIPABICHUS, METOJB! U CHCTEMbI IPUHATHS YIIPABIEHYECKHX pe-
ieHUH. MHTe/UIeKTyallbHble YIPaBISIOUME CHCTeMbl. HedeTkoe anamTHBHOE
ynpaBineHue. Meronsl cunTesa CAY ¢ HeueTKUMH perynsaropamu. [lpuHmmmn

HBYXKaHaHBHOﬁ NHBApUaHTHOCTH. MHOFOKpI/ITepHa.HBHBIe 3aJ1avy yIIpaBJICHUS.

4. NupopmauuonHoe obecnevenne npoueccoB aBTOMATH3A U H

[lonsTre naHHBIX, cHCTEMBI JaHHBIX. OOBEKTH NaHHbIX. ATpubyTHl 00BEKTOB.
3HaYeHUs HJAHHBIX. Mnentupukaropsl 00beKTa TaHHBIX. ATpuOyTBI OOBEKTOB.
3HaYeHUs HaHHBIX. WnentrduxaTtopsl 00bEKTa TaHHBIX, KIIOYEBBIE 3JIEMEHTHI
AaHHbIX. [ToHsATHe 3anmucu naHHBIX. Paiiibl naHHBIX. Ba3bl IaHHbIX. TpeboBanus,
NpeaBsABIIsIeMbI K 0a3aM JTaHHBIX. PacnpenienieHHble 6a3bl JaHHBIX.

Mogenyn nanubIX. PensuuoHHas Momens naHHbIX. CeTeBas MOJEJIb JTaHHBIX.

Mepapxuueckas Mozens qaHHbIX. B3auMocsssu MEeXIy O0BEKTaMHU U aTpUOyTaMH.

s —
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Cucremsl ynpasnenus 6a3amu ganabx. OCOGEHHOCTH YIpaBIIeHHs pacrpe/e-
JICHHBIMK 0a3aMM [AHHBIX U CHCTEMBI YIPaBJICHUsI paclpeleleHHbIMU Oa3aMu
AaHHbIX. CTaHAapTHI Ha OOMEH JaHHBIMU Mexny noacuctemamu ACY.

IIpoextupoBanue 6a3 naHHbIX. YKH3HEHHDII UMK 0a3el naHHbIX. KoHuenty-
allbHast Moznenk. Jloruyeckas monens. Crosapu J@HHBIX, UX Ha3HA4Ye€HHE, UHTe-
'PHPOBAHHbIC M HE3aBUCHMBIC CIIOBAPM JAHHBIX. YIIOPSLOYEHHE KAHOHHIECKHX
CTPYKTYp. CHHTE3 JIoruyeckux CTPYKTYp JIOKaJIBHBIX M pPAaCIpeleNIeHHbIX 0a3
JAHHBIX.

SI3bIKH, WcmONB3yeMble B Gasax HMaHHBIX. SI3BIKH ONIMCAaHUs NAaHHBIX. SI3BIKU

MaHUITYJIMPOBaHUS JaHHBIMU. ypOBHI/I a6CTpa1<u1/m A1 OITMCAHUS JaHHBIX.

S. IIporpammuoe oGecneyenne ACY

Opranu3zanust nporpaMMHOro obecedeHus ACY. Texnonoruu CTPYKTYPHOI'O
1 O00BEKTHBHO-OPHUEHTHPOBAHHOIO porpamMmupoBanusi. KoHcTpyupoBaHue a6-
CTPaKTHBIX THIIOB NaHHEIX. VIHKaICy/IsUus NaHHBIX ¥ METOXOB MX 00paboTku B
Kraccax o0bekToB. Mepapxust kiaccos. Ba3osiie u IPOU3BOJHbIE Kiacchl. [Ipo-
CTOC 1 MHOKECTBEHHOe Hacle/oBaHue. [leperpyska MeTon0B u orepanui obpa-
OOTKM JIaHHBIX B KJlaccaX 0GBEKTOB. AOGCTpaKTHEBIE KJIACCHI. [Tonumopduas o6pa-
0oTka naHHBIX. BupTyanbHble unTepGeiicl. [TapameTpusanus TUMOB NaHHBIX B
Knaccax M QyHKIusX. THoOBbIe CTPYKTYDbI OIUCaHHWs aOCTPAaKTHBIX JAHHBIX
(MaccuB, crTek, odepenp, JBOMYHOE nepeBo). IlporpammupoBanme maTemaTHue-
CKHX CTPYKTYp (MaTpPHUILI U KOHEYHBbIE rpagsr). MeToas! mporpaMmHoi 06pabort-
Kd aHHBIX. WTepanus u pexypcus. CopTHpoBKa M mowuck. KpunroobpaGorka u
CKaThe NaHHbIX. Ilepeuncnenue u ynopsmounsanme KOMOHHATOPHEIX 06BEKTOB.
BBozn-BeiBox nanusix. O6paborka Gaiisos.

TexHonornn mnporpammupoBanus. MeTomuueckue u HHCTPYMEHTaJIbHbIE
Cpe/cTBa pa3pabOTKK MOYJIEHOTO MPOrPAMMHOTO 06eCIeYeHEs ACY. Kommnuns-
LM M pelakTHpoBanKe cBsized. Bepudukanus u otianka IporpamMmsl. ABTOMaTH-

3allKsl Pa3pabOTKHU MPOrPAMMHBIX IPOEKTOB, IIporpamMuas noxymenramus.

e e et ——
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Buasl 1 KOMIIOHEHTHI IpOrpaMMHOro obecrneuenus. OnepanvoHHbIE CUCTEMBI.
Tpancnaropsl. Omynsaropsl. [lpukinanHoe nporpamMHoe obecnedenue. [lonsitue
CUCTEMbI CKBO3HOT'O IIPOEKTHUPOBAHUSL.

Monenupyromue cucreMsl B ACY. CuctemMbl MOJIETUPOBAHUS IEKTPHIECKUX
cxeM. Marematuyeckue MOJEIU OTAENIBHBIX KOMIIOHEHT cxeMbl. DopMUpoBaHUE
KOMIUIEKCHOM MOJIENIHA IIPOEKTUPYEMOIro 00BbeKTa Ha OCHOBE MOJeJel OTIeNIbHBIX
KOMIIOHEHTOB.

CocraB u cTpyKTypa rpadudeckoit nogcucrembl ACY. Basosas rpaduueckas
cucrema. Ilpuknannas rpaduueckas cucrema. JIMHIBUCTUYECKMH M reOMeTpHYe-
CKHH Tmporeccopsl. [Iponeccopsl BU3yanusanuu 1 MOHHUTOP rpauyecKoil moacu-

creMbl. ApXUTEKTypa rpauecKuX TEPMUHAIOB U pabOYMX CTAHIHIA.
6. UncrpymenrtaibHoe odecneyenue ACY

TeopeTnyeckne OCHOBBI, CpeicTBa U METO/bI IPOMBIIUIEHHON TEXHOJIOTHH
cosnanus ACYTIL, ACVIL, ACTIII u np. Mozpenu U MeTOIBI WAEHTUDHUKALMN
POU3BOICTBEHHBIX IIPOLECCOB, KOMILIEKCOB U MHTEIPUPOBAHHBIX CUCTEM YIIPaB-
JIeHUSI.

MeTonbl COBMECTHOrO NPOSKTUPOBAHHS OPraHU3alHOHHO-TEXHOIOIMMYECKUX
pacrpeieJIEeHHBIX KOMIIJIEKCOB U CHCTEM YyIIpaBiieHusT UMH. DopMallu30BaHHBIE
METO/BI aHallu3a, CUHTE3a, UCCIIEJOBAHUS U ONTUMHU3ALUUA MOIYJIBHBIX CTPYKTYP
cuctem cbopa u o6padorku nanueix 8 ACYTII, ACVYII, ACTIIII u xp.

Meroas! >(p(HeKTUBHON OpraHM3alMyd M BeJICHUS CIENUATU3UPOBAHHOIO HH-
(popmannonHoro u nporpammuoro obecneuenuss ACYTII, ACYII, ACTIII u ap.,
BK/IIOYasi 0a3pl ¥ OAHKU JAHHBIX U METOIbl MX ONTHMHU3aLUH. MeTOAbl CHHTE3a
CIIELMaIbHOIO0 MaTeMaTUYECKOro obecrnevyeHus, akeToB MPHUKIaJIHBIX IIPOrpaMM
¥ THUIIOBBIX MOJyJeH, (GYyHKIHOHATBHBIX M O0ECIeYHBAIOMIUX ITOJCHCTEM
ACVYTIIL, ACVYIL, ACTIII u ap.

MeTozp!l MIIaHUPOBaHUS U ONTUMH3ALUYU OTIAKH, COPOBOXKIEHHUS, MOAUDH-

Kallun U SKCILTyaTallkuu 3aJa4d Q)yHKLII/IOHaJ'[BHBIX )51 O6CCH€“IHB&IOHIHX MNOJACHCTEM
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ACVYTII, ACVII, ACTIIIT u np., BKIIOYAIOIIKE 3aa4¥ yIpPaBIEHUS KadeCTBOM,
(puHaHCAMU ¥ TEpCcOHAToOM. MeToxsl KOHTPOJIs, o0ecreyeHusi TOCTOBEPHOCTH,
3aIUTBl U PEe3ePBUPOBAHMS MH(GOPMALIMOHHOTO U IIPOrPAMMHOI0 00ecledeHus
ACVTII, ACVYIL, ACTIIII u np.

Teoperudeckne OCHOBBI M NPHUKJIAHBIE METO/Bl aHAIN3a M IMOBBIIIEHHUS -
(DeKTMBHOCTH, Ha/leXKHOCTH U xuBydecTd ACY Ha sTanmax ux pa3paboTKu, BHEI-
PeHMS M OKCIUTyaTald. TeopeTuyeckre OCHOBBI, METOIBI U aITOPUTMBI JUArHO-
CTHPOBaHMs, (ONpezeneHus paboTOCIOCOGHOCTH, [IOMCK HEMCIIPABHOCTEH H HPO-
ruosuposanus) ACYTII, ACYII, ACTIIII u xp.

Teoperuyeckre OCHOBBI, METO/IBI M ANTOPUTMbl MHTEIUIEKTYATH3AIMN pellie-
HUS IPUKTIaIHBIX 3a1a4 npu noctpoennu ACY mupokoro HazHauenus (ACYTII,
ACVYIIL, ACTIII u np.) Teoperndeckne OCHOBBI, METOMIBI U ANTOPUTMBL II0CTpOe-
HHsI SKCIIEPTHBIX M JUAJIOTOBBIX IojacucTeM, BkIodeHHbIX B ACYTII, ACVYII,
ACTIII u gp.

Vcrionp3oBanre MeTONIOB aBTOMATH3HPOBAHHOTO MPOEKTHPOBAHUS JUIS IO-
BBILICHNUS 9(Q(HeKTUBHOCTH paspabotku u MoxepHusamuu ACY. Cpenctsa i MeTo-
Abl TIPOEKTUPOBAHUS TEXHHYECKOIO, MaTeMaTUYECKOr'O, JIMHIBUCTHYECKOTO M
apyrux BuzioB obecnedenuss ACY. PaspaboTka MeTo10B 00eCIIeYeH)sI COBMECTH-
moctn u uHTerpauu ACY, ACYTII, ACVII, ACTIIII u apyrux cHCTeM W

CPEICTB yIpPaBIICHHUS.

Pexomenayemasi ocHOBHas1 JiuTepaTypa

1. MeTozp! Ki1accH4eCKOd M COBPEMEHHOM TEOPHH aBTOMATHYECKOTO YIPaB-
nenus. /Y4eOHUK B Tpex Tomax. /[Tox pen. Erynosa H.JI.-M.: Uzn-8o MI'TY
M. H.O. baymana, 2000 r.: T.1.—748 ¢c. T.2.— 736 ¢. T.3. — 748 c.
2. Teopust aBromatuyeckoro ynpasnenus. Y. 1 u 2 / Tlox pen. A.A. BopoHo-
Ba. M.: Bricias mikoina, 1986.

3. Aymun C.E., 3oroB H.C., Imae JI.X., Ky3smun H.H., SIxosnes B.B. Teo-
pus aBTOMaTH4eCKOro yrpasieHus. Yued.uis BY3os. //Tlox pen. B.B. Sko-
BieBa.-M.: Beicias mkona. 2003.-567 c.

4. Ilocnenos JI.A. CuryannoHHoe ympasienue: Teopus M mpaktuka. M.:

Hayka, 1986.
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5. Buxpos H.M., T'ackapos JI.B. I'puiienkos A.A., lllnyperko A.A. Vopas-
JICHAC W ONTUMHU3ALMSA MPOU3BOACTBEHHO-TEXHOIOIMYECKUX MNponeccos | Ilox
pex. JI.B. T'ackaposa. CII6.: Dueproaromussar, Cankr-IlerepGyprexoe otz
1995.

6. KysnenoB H.A., Kyns6a B.B., KopaneBckuii C.C., Kocsiuenko C.A. Meto-
/Il aHall3a M CHHTE3a MOJYJbHBIX HH(QOPMALHOHHO-YIPABISIOMIAX CHCTEM.
M.: ®usmatiur, 2002.

7. BacunseB B.U., Unbsico B.I'. VHTemnnexTyanbHble CHCTEMBl yIpasiesms.
Teopust u pakTuxa/ YueGHoe mocobue. — M.: Pagnorexuuka, — 3972 g

HMononuTenbHast auTepaTypa

I. Kmup JIx. Cucremonorus. ABromaTsariis PELICHUSI CUCTEMHBIX 3a1ad.
M.: Panno u cBsi3p, 1990,

2. MBanos B.A., IOmenxko A.C. Teopust MCKpeTHBIX CHCTEM aBTOMAaTHYecKo-
ro ynpasnenus. M.: Hayka, 1983.

3. BoponoB A.A. Beenenue B AWHAMHKY CIIOXKHBIX YTIPaBIIIEMBIX CHCTEM.
M.: Hayka, 1985.

4. IlepBosBanckuit A.A. Kypc TCOPUH aBTOMATUYECKOIO YIpaBieHHA. M.:
Hayxka, 1986.

5. I'apunosa T.A., Xopomesckuii B.I. Basbl 3Hamuit HHTEJUIEKTY JIbHBIX
cucrem. CII6.: TTutep, 2000. McKycCTBEHHBIH HHTEIUIEKT: CnpaBounuk B 3 KH. /
Hox pen. B.H. 3axaposa, B.®. Xopowuresckoro — M.: Panno u cBs3p, 1990. KH. 1
—426 c.; Ku.2 -304 c.; Ku. 3.— 368 c.

6. ITurepcon, Ix. Teopus cereit Iletpu u MonenupoBanue cucrem / ITutep-

coH, JDx. — M.: Mup, 1984. — 264 c.

7. Mosranesckuit A.B., Kanssun B.I1. Cictemsr AUarHOCTUPOBAHUS CYI0BOTO
obopynosanus — JI.: Cynoctpoenue, 1987. — 224 c.

8. Mouncees H. H. UucneHnHbie MeTOIbI B TEOPHUU ONTUMAJIBHBIX CHCTEM. —
M.: Hayxka, 1971. — 424 c.




