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B ocHOBy HacTosimield ImporpamMMbl TMOJIOKEHBI CIEAYIOIIHNE TUCIUTIIUHBI:
TEOpHUs YNPABICHHS, aBTOMATU3UPOBAHHBIE CUCTEMBI YIIPABJICHHUS, UCCICIOBAHUE
omnepaluii, CUCTEMHBIN aHadu3, MaTEMAaTHYECKOE MPOTrpaMMHUPOBAHUE, OCHOBBI
uHpopMaTrky, HHOOPMAIIMOHHBIE CUCTEMBI U TexHoJIoruu. [IporpamMmma paspabdo-
TaHa 3KCIIEPTHBIM COBETOM BpICHIEH aTTECTAIIMOHHOW KOMHUCCUHU MO YIIPABIICHUIO,
BBIYUCIUTEILHON TeXHUKE W MH(opMarnke mpu ydactun HMHCTUTyTa mpobiem
ynpasienuss PAH, MoOCKOBCKOro rocynapcTBEHHOTO yHHBEpcuTeTa, CaHKT-
[TeTepOyprckoro rocyaapCTBEHHOIO YHUBEPCHUTETa BOJHBIX KOMMYHUKAIIUH,
MOCKOBCKOI0 rOCyJIapCTBEHHOTO WHCTUTYTA CTajld W CIUNIABOB U MOCKOBCKOTO

rocyaapCTBCHHOIO TCXHOJIOTHYCCKOI'O YHUBCPCUTCTA «CTaHKUHY.

1. OcHoOBBI TEOPUH yIIPABJIEHUSA

OCHOBHBIE TOHATHUS TEOPUH YIPABJICHUS: LEIU U IPUHIUIBI YIIPABICHUS, 1H-
HaMUYECKHE CUCTEMbl. MaTeMaTHyecKkoe ONMucaHue OOBEKTOB YIpaBIEHUS: MPO-
CTPaHCTBO COCTOSIHHM, IepeiaTouHble (PYHKIMH, CTPYKTYpHbIE cXeMbl. OCHOBHbIE
3aJla4yd TEOPUHU YIIPABJICHUS: CTAOMJIM3aLUs, CIEKEHHE, MPOrpaMMHOE yIpaBlie-
HUE, ONTUMAJIbHOE YIPABICHUE, SKCTpEMabHOE peryaupoBanue. Kinaccudukarms
CUCTEM YyNpABJICHHS. ABTOMAaTUYECKUE U aBTOMATHU3UPOBAHHBIE CHUCTEMBI YIIPaB-
nenus (ACY) Texnonornyeckumu mnpoueccamu (TII) u npousBoacteamu. OCHOB-
HbIE MOAXOAbl K aHANM3Y M CHUHTE3Y aBTOMATHUYECKUX U aBTOMATU3UPOBAHHBIX
YIPABIIIEMBIX CUCTEM.

CTpyKTypbl CUCTEM YMPABICHUS: PA30MKHYTbhIE CHUCTEMbI, CHCTEMBI C 00pat-
HOM CBSI3bI0, KOMOMHUPOBAHHbBIE CUCTEMBI. J[uHAMUUecKe U CTaTHUECKHUE Xapak-
TEPUCTUKHU CHCTEM YIPABIICHUS: MEpPEeXOaHas U BecoBass QYHKIUU U UX B3aUMO-
CBSA3b, YACTOTHBIE XAPAKTEPUCTUKHU. TUNIOBBIE TUHAMUYECKHE 3BEHBS U UX Xapak-

TEPUCTHUKH.
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[TonsiTe 06 yCTOWYMBOCTH CUCTEM YIPABIEHUS. Y CTOHYMBOCTH O JISTyHOBY,
ACHUMIITOTAYECKAs], IKCIIOHEHIIMAIbHASI YCTOMYUBOCTD. Y CTOMYUBOCTD MO MEPBOMY
npuomokeHuto. Oynknun JlsmyHoa. TeopeMbl 00 YCTOMYMBOCTH M HEYCTOWYH-
BOCTH.

Y CTOMYMBOCTh JIMHEHHBIX CTallMOHApHBIX cucTteM. Kputepun JlsnyHoBa, JIbe-
Hapa-Illunmapa, ['ypBuna, Muxaiinosa. YCTOMYMBOCTh JIMHEHHBIX HECTAl[MOHAP-
HBIX CHUCTeM. MeToa CpaBHEHHUS B T€OPUU YCTOMYMBOCTH: JeMMbI [poHyosia-
bennmana, buxapu, HepaBeHCTBO YaruibiruHa. Y CTOMYUMBOCTD JIMHENHBIX CUCTEM
c 00patHOi1 cBs3bt0: KpuTepuii HalikBrcta, 60716111011 K09 PUIIMEHT yCUIeHHs.

Metoasl cuHTE3a 0OpAaTHOM CBSI3U. DJIEMEHTHI TEOPUU CTaOUIM3aIuu. Y IpaB-
JSIEMOCTh, HA0JI0IaeMOCTh, CTAOUIIM3UPYEMOCTh. JlyallbHOCTh YIPaBIsIEMOCTH U
HaOmonaemoct. Kanonnueckue gopmbl. JInnelnas crabunuzanusa. Crabuin3za-
IUs IO COCTOSTHUIO, 10 BhIxoay. Habmonarenu coctostaus. Juddepennnaropsi.

KauecTBo mpoueccoB ynpaBieHus B JIMHENHBIX AUHAMHUECKUX cucteMax. [lo-
Ka3aTelin KaueCTBa NEPEXOIHBIX MpoLeccoB. MeTobl OLeHKN KadecTBa. Koppek-
L[HsI CUCTEM YIPABJICHUS.

VYrpasieHue Ipu OEUCTBUM BO3MYLIEHHW. Pa3nnuHble TUIBI BO3MYILCHUM:
omneparopHble, KoopauHaTHbIe. MIHBapuaHTHBIE cucTEMBI. BOIHOBOE BO3MYILIEHHE.
HeBonHoBOe Bo3MymieHre. Metos kBazupaciierieHus. Cneasime CUCTEMBI.

Peneiinas oOpaTHas cBsi3b: anreOpanvyeckue M YaCTOTHBIE METOJbI UCCIeA0Ba-
HUSL.

Crabunuzanus peryjasaTopoM MEPeMEHHON CTPYKTYPhI: CKaJSpHbIE U BEKTOP-
HBIE CKOJIB3SIINE PEKUMBI.

YHuBepcanbHbIi peryinstop (cradmmmszatop Hyccbayma).

AOcomoTHasT YCTOMYMBOCTh. ['eoMeTpruiecKkre U 4acTOTHBbIE KpUTepuHu abco-
JTIOTHOM YCTOWYMBOCTH. AOCONIOTHAs cTabuim3arus. ATanTUBHBIE CUCTEMBI CTa-
OWIIM3aIu: METO/I CKOPOCTHOTO TPAIUCHTA, METO/I 1IeJIEBBIX HEPABEHCTB.

YnpaBneHue B yCJIOBUAX HEONPEAEIECHHOCTH. [[03UTUBHBIE TMHAMUYECKHUE CH-
CTEMBI: OCHOBHBIE OTIPEJICIICHHS M CBOMCTBA, CTAOMIM3AIHS TTO3UTUBHBIX CUCTEM

IIPU HEOTIPEAEIEHHOCTH.
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AHanutuyeckoe KOHCTpyupoBaHue. MaeHtuduxanuss JUHAMHUYECKUX CHUCTEM.
DKCTpeMalIbHbIE PETYJIATOPBI — CAMOONITUMHU3ALHS.

Knaccudukanus DUCKpPETHBIX CHUCTEM aBTOMATUYECKOIO YIpaBICHUSA. YpaB-
HEHUS HMMIYJbCHBIX CHCTEM BO BpPEMEHHON 00jacTu. Pa3OMKHYTBIE CHCTEMBI.
Onuncanue UMIyJIbCHOTO 3JieMeHTa. MIMIylibCHasl XapaKTEPUCTUKA MPUBEACHHON
HEIMPEPBIBHON YaCTH. 3aMKHYTBIE CUCTEMBI. Y PaBHEHHS PAa30MKHYTHIX U 3aMKHY-
TBIX UMITYJIbCHBIX CUCTEM OTHOCUTEIBHO penieTyaThiX PyHKIu. J(ucKkpeTHbie cu-
cteMbl. ZET-nipeoOpazoBanue pemeTyarsix (YHKIIUNA U €ro CBOMCTBA.

[lepenaTounasi, mepexodHass U BecoBas (YHKIIMH HMMITYJIbCHONH CHCTEMBI.
Knaccudukanus cucreM ¢ HECKOJBKUMH HMITYJIbCHBIMH 3JIEMEHTaMU. MHOTro-
MEpHBIE UMITYJIbCHBbIE CUCTEMBI. ONHCAHNE MHOTOMEPHBIX UMITYJIbCHBIX CHCTEM C
MTOMOILBIO IPOCTPAHCTBA COCTOSIHUM.

Y CTONYMBOCTDh JUCKPETHBIX cucTeM. VccnenoBanne yCTOMUMBOCTH IO NIEPBO-
My TpHUOIMKEHUI0, MeToll GyHKIUK JIdamyHoBa, MeTos cpaBHeHUsA. Teopembl 00
ycronuuBoctu: kKpurepui Illopa-Kyna. CHHTE3 TUCKPETHOTO PEryssaropa mo co-
CTOSIHUIO U TIO BBIXOAY, P HAJIMYUH BO3MYILICHUMN.

DneMeHThl TEOPUH peaTnu3alii JTUHAMUYECKUX CUCTEM.

KoHcepBaTrBHbBIC AJMHAMUYECKHNE CUCTEMBI. DJIIEMEHTHI TEOpUHU OMypKaIuu.

OcHOBHbIE BH/IbI HEIMHEHHOCTEN B CUCTEMaxX ympaBieHus. MeToasl uccieno-
BaHUS TTOBEJICHUSI HEJIMHEHHBIX CUCTEM.

ABTOKOJIeOaHUsI HETMHEHWHBIX cucTeM, oToOpakenue A. Ilyankape, GpyHKIUA
nocieaoBanus, Auarpamma Jlameppes. OpoutanbHas yCTOMYMBOCTE. TeopeMbl 00
YCTOMYMBOCTH NPEACIIBHBIX UKIOB: AHIpoHoBa-Burra, Kenurca. CymecTBoBa-
HUE NPEACIbHBIX IUKIOB: TeOpeMbl beHnnukcona, Jlrooka.

JuddepeHunaropsl BbIX0Ja AMHAMUYECKON CHCTEMBI.

['mankue HeNMHEHHbIE TMHAMUYECKUE CUCTEMbl HA TJIOCKOCTHU: aHAJU3 yIpaB-
JIIEMOCTH, HaOJI0/1TaeMOCTH, CTAOUITU3UPYEMOCTH U CUHTE3 0OPAaTHOM CBSI3H.

YrpaBieHUe CUCTEMaMHU C MOCIENCUCTBUEM.

Knaccuduxkaruys onTuMaabHBIX cucTeM. 3afadu ontuMusanuu. [Ipunnmm mak-

cumyma IloHTpsruHa. /[nHaMmu4deckoe nporpaMMUpPOBaHUE.



YrpaiieHue CHHTYJIIPHO-BO3MYIIICHHBIMU CHCTEMaMHU.
H2-u H~”-crabumm3auus. Minimax-crtaduwimsanus.

UrpoBoit moaxon K craOuiauzanuu. |, -onTuMu3anus ynpasieHus. Bubpaiu-

OHHas CTa6I/IJIH33HI/ISI.
BBPHCTH‘IGCKI/IG MECTOAbI CTa6I/IJII/IBaI_II/II/II HeﬁpOCCTH, Pa3MBITBIC MHOKCCTBA,

HHTCIUICKTYAJIBbHOC YIIPABJICHUC.

2. 33[[3‘!1/1 H METOABbI OIITUMHU3AIIUN

[locTaHOBKa 3a7a4 MaTeMaTHYECKOTO IpOrpaMMHUpoBaHusa. ONTUMH3ALMAOH-
HBIH MMOAXO0J K MpobieMaM yNpaBiIeHUs] TEXHOJIOTUYECKUMU MpoLEeccaMu U Ipo-
M3BOJICTBEHHBIMH CHUCTEMaMH. J[omycTHMOE MHOXXECTBO U LeJeBas (PyHKIUS.
@opMbI 3amucy 33Ja4 MaTeMaTH4YeCKOro mnporpamMmMupoBanusd. Kiaccudukanuys
3a/1a4 MaTEMaTU4YECKOro IpOrpaMMHUPOBAHUS.

[locTaHOBKa 3a[1auM JINHEMHOTO NporpaMmMupoBanus. CTaHaapTHas U KAHOHHU-
yeckasi (popMbl 3anucH. JJomycTumMble MHOKECTBA M ONITUMAJIbHBIE pELICHHS 3aa4
JIMHEWHOI0 IPOrpaMMUPOBAHMS. BBITyKIIbIE MHOXECTBA. Y CIIOBUS CYILECTBOBA-
HHSI U CBOMCTBA ONTUMAJIBHBIX PELICHUH 331a4M JIMHEHHOTO MPOTrPaMMHUPOBAHUSL.
OrnopHbI€e pelIeHUs] CUCTEMBI TMHEUHBIX YpaBHEHUU. CBeeHUE 3a/1auu JIMHEHHO-
ro NPOrpaMMHUPOBAHUS K JUCKPETHON onTUMU3auu. CUMIIIIEKC-METO/I.

Teopuss NBOMCTBEHHOCTH B JIMHEMHOM IPOTPaMMHUPOBAHUU. [[BONCTBEHHBIE
3amaun. ['eomeTpuueckas MHTEpIpETalusl ABOMCTBEHHBIX NEPEMEHHBIX. 3aBUCH-
MOCTh ONITHUMAJbHBIX PELICHUN 3aJa4M JIMHEHHOIO MPOrpaMMHUPOBAHMS OT Iapa-
METpPOB.

Heobxoaumbie ycnoBusi ONTUMAILHOCTH B HEIMHEWHBIX 3aJja4aX MaTeMaTh4e-
CKOro TporpaMMHupoBaHus. JIOKaJIbHBIM U T00aNbHBIA dKCTpeMyM. Heobxomu-
MbIe yCJIOBUSI 0€3yCIIOBHOTO 3KcTpemyMa nuddeperiupyembix ¢pynkiuii. Heo0-
XOJIMMBIE YCJIOBHUSI 3KCTpemMyMma IuddepeHirpyemMoil QyHKIIMU Ha BBITYKIOM
MHokecTBe. HeoOxomumbie ycnmoBusi Kyna-Takkepa. 3amaun 00 ycIOBHOM 3Kc-

TPEMYME U METOJI MHOXkUTeNen Jlarpanxa.
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JlokanpHbIi 1 r100anbHEIH 3kcTpeMyM. HeoOxomumbie yciioBust 6€3ycioBHOTO
sKcTpemyMa auddepenunpyeMbix pynkunit. HeoOxoaumbie ycnoBus 3KkCTpeMyma
i epeHurpyeMoil (yHKIIMM Ha BBIIYKJIOM MHOXecTBe. HeoOxoaumele ycio-
Bus KyHa-Takkepa. 3agaun 00 yCIOBHOM 3KCTpEMyME M METOJ MHOXuTeneil Jla-
IpaHKa.

Beinyxible ¢yHKIMM U uX cBoiicTBa. IlocTaHOBKa 3ajjauy BBIIYKIIOTO IPO-
IrpaMMHUpPOBaHUS U (popMbI uX 3amucu. [Ipocrelimme cBOMCTBA ONTUMAJIBHBIX pe-
meHnid. HeoOxoaumble U OCTaTOUHBIE YCIOBUSA 3KCTpeMyMma nuddepeHuupye-
MO BBITYKJION (DYHKIIMU Ha BBITYKJIOM MHOXKECTBE U MX MpHUMeHeHue. Teopema
VY n3aBel. Teopema Kyna-Takkepa u ee reomerpudeckast nHreprperanus. OCHOBBI
TEOPUHU JBOMCTBEHHOCTH B BBIIYKJIOM IIPOrpaMMHUpOBaHuu. JIMHEWHOE nporpam-
MHPOBAHUE KaK YACTHBIM CIIydad BBITYKJIOTO. lIoHATHE O HErnmaakod BBITYKIION
ontumuzanuu. Cyoauddepenuuar.

Knaccugukanus meronoB 6e3ycioBHOW onTUMH3anuu. CKOPOCTH CXOAMMO-
ctu. MeTonbl nepBoro nopsiaka. [ paguentasie MeToapl. MeToasl BTOPOro Mmopsi -
ka. Merox HetoToHa u ero moaudukanuu. KBasuHploTOHOBCKUE METOAbl. MeTo-
bl TIEPEMEHHOW METPUKHA. METONBl CONPSIKEHHBIX TIpaaneHTOB. KoHeYHO-
pa3HOCTHAs amIIpPOKCHUMALUsA NPOU3BOAHBIX. KOHEUHO-pa3sHOCTHBIE MeTOAbl. Me-
TOABI HYJIEBOTO MOpsAaKa. MeToabl MOKOOPAUHATHOIO cnycka, Xyka-Jl>)kuBca, co-
NpsSOKEHHBIX HarpaBieHuidl. Metonel negopmupyembix KoH(purypauuid. Cum-
IIJICKCHBIE METOJIBI.

OcHOBHBIE MOJXOJBI K PEIICHUIO 3aJa4 ¢ orpaHudeHusMu. Knaccudukamms
3a7a4 U METOJIOB. MeToibl MPOEKTUPOBaHUs. MeToa NMpoeKuuu rpaaueHTa. Me-
TOJ, YCJIIOBHOI'O IpafreHTa. MeToasl CBeAeHNs 3a/1a4 ¢ OTPAHUYCHUAMHU K 3aJa4aM
0e3yCIIOBHOM ONTUMH3AMU. METO/bl BHEIIHUX U BHYTPEHHUX IITPA(HBIX PYyHK-
nui. CrienuanbHble METO/IBI PEIICHHS 3a7a9 YCJIOBHOW onTtuMu3anuu. KoMOuHu-
POBAHHBIM METOJ MPOCKTUPOBaHMS U MTpadHBIX QyHKIMI. MeToa 3epKaTbHBIX
MOCTPOEHUM. METO/ CKOJIB3SIIETO IOMYyCKa.

3ajaun CTOXaCTUYECKOTo MporpaMMupoBaHus. CTOXacTUYECKHE KBa3UTPaIU-

CHTHBIC MCTO/bI. HpSIMBIC N HECIIPAMBIC METOJLI. MGTOI[ IMPOCKTUPOBAHUA CTOXA-



CTUYECKHUX KBa3UIPAJAUEHTOB. METOIBI CTOXAaCTUYECKOM amnmpokcumanuu. Mero-
1Bl C onepanueil ycpenHenus. Metonpl ciaydaiiHOro noucka. CToxXacTUYECKUE 3a-
Ja4yu C OTPAaHUYEHUSIMHU BEPOATHOCTEN MpUpOoAbl. CTOXaCTHUYECKHUE PA3HOCTHHIE
MeTOJibl. MeTobl ¢ yCpeHEeHUEM HampaBiieHUl criycka. CrienranibHble MTPUEMBbI
pEryJIMpOBKM 11ara.

Mertoap! 1 3aa4 TUCKPETHOTO MPOrpaMMHPOBAaHUs. 3314l LEITOUUCICHHO-
ro JIMHEWHOTrO IporpaMMupoBanusi. Metonbl orceuenus ['omopu. Meton BeTBe u
rpaHul. 3ajgaya 0 Ha3HAYCHUSAX. BeHrepckuid anroput™. 3ajayu ONTHMU3ALUS Ha

ceTsX u rpadax.

3. 3amaum U MeTOAbl IPUHSTHUSA PellleHuH

[locranoBka 3amau npuHsATUS peuieHuid. Knaccudukauusa 3agad NpuHATHS
peuIeHuil. JTalbl peleHns 3a1a4. DKCIIEPTHbIE NPOUEAYPHL. 3aJaul OLICHUBAHUS.
Anroput™m sKcnepTusbl. MeToasl ModydeHus 3KcnepTHod uHpopmanuu. [Ikassl
U3MEPEHUM, METOJBI JKCIEPTHBIX M3MEpEeHUN. MeToabl oIpoca JKCIEPTOB, Xa-
PAKTEpUCTUKH SKCIEpPTOB. MeToapl 00pabOTKK 3KCHEPTHON MH(pOpMAIH, OIIEHKa
KOMIIETEHTHOCTH JKCIIEPTOB, OLIEHKA COTIACOBAHHOCTH MHEHUM DKCIIEPTOB.

MeTtoasl popmMHUpOBaHUS UCXOAHOIO MHOKECTBA ajbTepHAaTUB. Mopdonornye-
CKHMM aHAJIN3.

MeTonbl MHOTOKpUTEpPUATIBLHOM OIIEHKH anbTepHaTuB. Knaccudukanus meto-
N0B. MHOkeCTBa KOMIIPOMHCCOB U COTJIACHS, IIOCTPOEHUE MHOXKECTB. DyHKIUSA
MTOJIE3HOCTH. AKCMOMAaTHYECKHUE METObl MHOTOKPUTEPUAIBHON OLEHKH. [Ipsimblie
METOJbl MHOTOKPUTEPHUAIIBHOW OLICHKM ajbTEepHAaTUB. MeETOIbl HOpMaIU3aLUU
KpUTEpHUEB. XAPAKTEPUCTUKHU MpUOpUTETA KpuTepueB. [locTynupyemble mpuHIH-
bl ONTUMAJIBHOCTHA (PAaBHOMEPHOCTH, CIIPaBEUIMBOM YCTYIKH, TJIABHOTO KpUTE-
pusi, nekcukorpaduyeckuit). MeTonpl anmpoKcUManud (YHKIUU TMOJE3HOCTH.
epeBps pemieHnii. Mertoasl KoMmieHcauuu. MeToasl OpOroB HECPABHUMOCTH.

Jlnanorosble METOABI PUHATHS PELICHUM.



[IpuHATHE pelmIeHNH B YCIOBUAX HEONPENEICHHOCTH. Buabl HEOnpeneneHHo-
cti. CTaTUCTHUECKHUE MOJIEIH NPUHATUS pelieHnit. MeToabl ri100albHOTO KpUTe-
pust. Kputepuu baiteca-Jlamnaca, ['epmeiiepa, bepnymu-Jlannaca, MaKCUMUHHBIN
(Banbna), MunnmakcHoro pucka CaBujka, ['ypeuiia, Xomxkeca-Jlemana u ap.

Heuetkne mHO)kecTBa. OCHOBHBIE OINPEACIICHHS U ONEPALMU HaJ HEYETKUMU
MHOXecTBaMu. HeueTkoe moznenupoBaHue. 3agadyd MaTeMaTHYECKOroO IIporpam-
MHPOBAHUS IIPU HEUETKUX HCXOIHBIX yCNOBHAX. [loCTaHOBKM 3amad Ha OCHOBE
pPa3IMYHBIX MPUHIUIIOB ONTUMAJIBHOCTH. HeueTkne OTHOIIEHMS, Olepaluy Haj
OTHOILLIEHUSIMH, CBOMCTBAa OTHOLIEHUHU. [IpuHATHE pemieHni PU HEYETKOM OTHO-
HIEHWW MTPEAIIOYTEHUN HA MHOKECTBE ainbTepHaTuB. [IpuHATHE peliennii npu He-
CKOJIBKUX OTHOLLIEHHUAX NPEAIIOYTEHUS.

CBoiicTBa CIOXKHBIX cucTeM. OCHOBHBIE IPUHLMUIIBI CHCTEMHOI'O MOAXOAA K
OLICHKE COCTOSIHUSI U YIPaBJICHUIO CIOKHBIMU cucTeMaMu. CiaboCcTpyKTypupo-
BaHHBIC 3aJa4M YIIPABJICHUA, METOABI U CUCTEMBI IIPUHATHUS YIPABICHYECKUX Pe-
meHnd. VHTeIeKTyanbHble YIpaBILSIIOIME CHCTEMBI. HedeTkoe amanTtuBHOE
ynpasieHne. Meroasl cuHTe3a CAY ¢ Hederkumu peryisaropamu. llpuHimun

I[BYXKaHaHBHOﬁ HMHBApHWUAHTHOCTH. MHOFOKpI/ITepI/IaHBHBIC 3aJlavu YIIpaBJICHUA.

4. NndopmanuoHHoe obecnevyeHre MPOLeccoB aBTOMATH3ALMHU

[TonsiTue MaHHBIX, CUCTEMBI JaHHBIX. OOBEKTHI TaHHBIX. ATPUOYTHI 0OBEKTOB.
3HaueHus naHHbIX. MneHTudukatopbl oObEKTa NaHHBIX. ATPUOYTHI OOBEKTOB.
3HaueHus NaHHbIX. WneHTudukatopsl 00bEKTa JAHHBIX, KIFOUYEBBIEC AJIEMEHTHI
nanHbiX. [lonsTue 3anucu manHbIX. Daiiael 1aHHBIX. baswel qaHHBIX. TpeOoBaHws,
MpeabsBISEMbI K 0a3aM TaHHBIX. PacnipeneneHnbie 0a3bl JaHHBIX.

Mopnenu panubiX. PensiiimonHass mojens gaHHbIX. CeTreBasi MOJENb JaHHBIX.
Wepapxuueckast MoJienb TaHHBIX. B3anMOCBsI31 MEXKIy 00bEKTaMU U aTpUOyTamHu.

Cuctemsl yripaBiieHus: 0azaMu gaHHbIX. OCOOEHHOCTH YIpPaBJICHUS paclpeie-
JIEHHBIMU 0Oa3aMH JTaHHBIX W CUCTEMBI YIPABJICHHS pacrpenelieHHbIMU 0a3zamMu

naHHbIX. CTaHaapThl HA OOMEH JaHHBIMU Mexy nojacuctemamu ACY.
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[IpoexTupoBanue 6a3 maHHBIX. JKU3HEHHBIN UK 0a3bl HaHHBIX. KoHIenTy-
anpHasg mojenb. Jlornueckas monens. CiioBapu JaHHBIX, UX Ha3HAYECHHUE, UHTE-
TPUPOBAHHBIE U HE3aBUCHUMBIE CJIOBAPU JAHHBIX. YIIOPSAJIOYECHHE KAHOHUYECKUX
cTpyktyp. CHHTE3 JIOTMUECKHX CTPYKTYp JOKAIbHBIX W PACIPEACICHHBIX 0a3
JAHHBIX.

S3b1ku, ucnonb3yembie B 0a3ax JNaHHBIX. SI3bIKM OMHMCaHUS AAHHBIX. SI3BIKU

MaHUITYJIMPOBAHUA JaHHBIMH. ypOBHI/I a6CTpaKI_[I/II/I JJIA OIIMCaHUsA JAaHHbBIX.

5. IIporpammuoe odecnieuenue ACY

Opranu3zanus nporpammaoro ooecnedenuss ACY. TexXHONIOruu CTPyKTypHOTO
U OOBEKTHBHO-OPUEHTHPOBAHHOIO MporpaMMmupoBanusa. KoHcTpyupoBaHue ad-
CTPAKTHBIX THUIOB JaHHBIX. HKANCyIsa1us JaHHBIX U METOJOB MX 00pabOTKH B
kjaccax o0bekToB. Mepapxus knaccoB. ba3oBble n nmpousBoaHble kiacchl. [1po-
CTO€ M MHO>XECTBEHHOE HacienoBaHue. Ileperpy3ka MeTofoB U oneparnuii oOpa-
OOTKM JTaHHBIX B KJlaccax 00beKTOB. AGcTpakTHbIe Kiacchl. [TonmumopdHuas obpa-
00Tka naHHbIX. BupryansHbeie uHTEep(deiicsl. [lapameTpuszanust TUIIOB JaHHBIX B
kimaccax U (QyHKOMsIX. THUMOBBIE CTPYKTYphl OMHUCAHUS aOCTPAKTHBIX JTAHHBIX
(MaccuB, CcTek, ouepenb, ABOMYHOE nepeBo). [IporpammupoBaHue MaTemaTHye-
CKHUX CTPYKTYp (MaTpHIlbl U KOHeuHbIe rpadbl). MeTonbl nmporpaMMHON 00paboT-
Ky AaHHbIX. Utepanus u pekypcus. CoptupoBka u nouck. KpunroodpaboTtka u
ckatue naHHbIX. [lepeunciienne M ynopsaounBaHUE KOMOMHATOPHBIX OOBEKTOB.
BBoa-BeiBog nannbix. O6padboTka (aitios.

TexHOmOrMM NTPOrpaMMHUpPOBaHMs. MeETOANMYECKHE UM HMHCTPYMEHTAJIbHBIC
CpeAcTBa pa3pabOTKu MOYIBHOTO nporpammMHoro obecnedeHuss ACY. Komnus-
1Us ¥ peJakTUpoBaHue cBsa3eil. Bepudukanus u oTinagka nporpaMMbl. ABTOMaTH-
3anus pa3paboTKU MPOTrpaMMHBIX MPoekToB. [IporpaMMHas JOKyMeHTaIusl.

Bubl 1 KOMIIOHEHTHI TPOrpaMMHOTO odecrieueHus. OnepalioHHbIE CUCTEMBI.
Tpancnaropsl. Omynstopsl. [Ipukimannoe nporpammHoe obecneuenue. [lonsarue

CHUCTCMBbI CKBO3HOI'O IIPOCKTUPOBAHUA.
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Mopenupyromue cucteMbl B ACY. CucteMbl MOAETUPOBAHUS 3JIEKTPUUECKUX
cxeM. MaremaTu4yecKkue MOJAENIH OTAEIbHBIX KOMIIOHEHT cxeMbl. DopmupoBanue
KOMIUIEKCHOM MOJIENIN IPOEKTUPYEMOr0 0OBEKTa Ha OCHOBE MOJIENEH OTIEIbHBIX
KOMITOHEHTOB.

CocraB u cTpykrypa rpadpuueckoit nogcucreMbl ACY. ba3oBas rpadguueckas
cucrema. [lpuknannas rpapuueckas cucrema. JIMHrBUCTUYECKUH U reOMeTpUye-
ckuit mporieccopsl. [Iporeccopsl Buzyanuzanuu 1 MOHUTOP TpadudecKoil MoICH-

CTEMBbI. ApXUTEKTypa rpapuUecKuX TEPMUHAIOB U pabOYnX CTaHIUH.

6. UucTpymenTajabHoe odecnieuenue ACY

TeopeTndeckue OCHOBBI, CPEICTBA M METOJbl MPOMBINIICHHOW TEXHOJIOTUU
cozmanusi ACYTII, ACVYII, ACTIIII u np. Moaenu u MeToasl UACHTU(DUKAIINH
IPOU3BOJICTBEHHBIX MTPOILIECCOB, KOMIIJIEKCOB U MHTETPUPOBAHHBIX CUCTEM YIIPAB-
JICHUSI.

MeTtoapl COBMECTHOIO MPOEKTHUPOBAHUSI OPraHU3aMOHHO-TEXHOJIOTUYECKUX
pacrpeieIeHHbIX KOMIUIEKCOB U CHUCTEeM yrpaBiieHus umu. dopmManuzoBaHHbIE
METOJbl aHAJIN3a, CUHTE3a, UCCIEOBAHUS U ONTUMU3AIMU MOAYJIbHBIX CTPYKTYP
cucteM coopa u oopadotku nanueix B ACYTII, ACYIL, ACTIIII u np.

Metoasl 3¢(deKTUBHON OpraHu3alMu U BEJICHUS CHEHUATU3UPOBAHHOTO WH-
dbopmarmonnoro u nporpammaoro odecnedenus ACYTII, ACYII, ACTIIII u np.,
BKJIFOYasi 0a3bl M OaHKW JAHHBIX U METOJAbl UX ONTUMH3AIMHU. METOoJbl CUHTE3a
CIEMAIBHOTO MAaTeMaTHYECKOr0 00€CIeUeHUs, MaKeTOB MPUKIAJAHBIX MPOTPaMM
U TUTNOBBIX MOJyJieH, (YHKIIMOHAIBHBIX M O0ECIEYHMBAIONIUX TOJICHUCTEM
ACVYTII, ACVYII, ACTIII u np.

MeToapl MIIaHUPOBAHUS M ONTUMHU3AIMHN OTJIAJIKH, COTIPOBOXKIACHUS, MOAN(U-
KAl U DKCIUTyaTauy 3a/1a4 GyHKIIMOHATBHBIX H 00€CTICUUBAIOIINX MTOJICUCTEM
ACYTII, ACVII, ACTIIII u np., BKIIOYAIOUIME 33/1a4d YIPABICHUS Kau€CTBOM,

¢uHaHCAMU W TIEPCOHAIOM. METOMbI KOHTPOJIS, OOECIeYeHHs] JTOCTOBEPHOCTH,
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3aIUTHl U PE3epBUPOBAHMS WH(DOPMAIMOHHOTO W MPOTPAMMHOTO OOECTIeYCHUS
ACVYTIL, ACVYII, ACTIII u np.

TeopeTrdeckre OCHOBBI U TPHUKIIAIHBIC METOAbI aHaliM3a W IOBBIIEHUS d(d-
dexTuBHOCTH, HamexHOCTH U )uBydecTH ACY Ha sTamax ux pa3paObOTKH, BHEI-
PEHMS U DKCIUTyaTaluu. TeopeTU4ecKrue OCHOBBI, METOJbl U AJITOPUTMBI THArHO-
CTUpOBaHUsI, (OrpeaeraeHns paboTOCIOCOOHOCTH, MMOMCK HEHUCIPABHOCTEN U MPO-
rHo3upoBanus) ACYTII, ACYIIL, ACTIIII u ap.

TeopeTnueckue OCHOBBI, METOAbI U AJITOPUTMbl MHTEIUICKTyaIN3allUM pellle-
HUA DpUKIaJHbIX 3a1a4 npu nocrtpoeHuu ACY mmpokoro HazHaueHust (ACYTII,
ACVII, ACTIIII u np.) Teoperuueckue OCHOBBI, METOJIbI U AJITOPUTMBI TTOCTPOE-
HUSI DKCIIEPTHBIX M JHAJOrOBBIX MojacucteM, BkIOYeHHBIX B ACYTII, ACVII,
ACTIIII u np.

Hcnonbs30BaHWEe METOJOB aBTOMATHU3UPOBAHHOI'O MPOEKTUPOBAHUA IS TO-
BhITIIeHUS G (PEeKTUBHOCTH pa3padoTku U MoaepHusaiuu ACY. CpeacTsa u MeTo-
Il TIPOEKTUPOBAHUS TEXHUYECKOT0, MaTEeMaTHUYECKOTO, JIMHIBUCTUYECKOTO U
npyrux BunoB obecnedeHus ACY. Pa3paboTka MeTO/10B 0OECIIeYeHUs] COBMECTH-
moctu u uHTerpauun ACY, ACYTIL, ACVII, ACTIIII u gpyrux cucreM u

CPEACTB yIpPaBJICHUS.
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