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IIporpaMma BCTYNMUTEIbHOT0 HCHBITAHUS MO CHENHAJLHOW AUCHHUILIMHE
pa3padoTaHa B COOTBETCTBHH C MACMOPTOM HAY4YHOM cnenuaibHocTu 2.3.3.

Bonpochl K BCTYNUTEIbHOMY HCTIBITAHUIO B ACIHPAHTYPY MO0 HAYYHOIM
crenuajabHocTu 2.3.3

Beseoenue

B ocHOBy HacTosmieid mporpamMMbl TIOJIOKEHBI CIEIYIONINE TUCIMIUIAHEL:
TEOpHs YIPABJICHHS, aBTOMATU3HPOBAHHBIC CHCTEMBI YIIPABJICHHS, HCCICIOBAHHE
olepanuidi, CHCTEMHBIH aHajJu3, MaTeMaTHYeCKOE IPOrPaMMHPOBAHUE, OCHOBBI
nH(OpMaTHKH, HHOOPMAITHOHHBIC CUCTEMbI H TEXHOJIOTHH.

OcHosbl meopuu ynpasnenus

OCHOBHBIE TIOHATHS TEOPUM YIPABICHUA: LEJIM W NPHUHLMUIBI YIPABJICHMUS,
JUHAMUYECKHE CHUCTEMbl. MaTeMaTHYeCKOe OINHUCAHHE OOBEKTOB YIPABIICHUSA:
IPOCTPAHCTBO  COCTOSIHUM, TepelaTouyHble (YHKUHUH, CTPYKTYPHBIE CXEMBI.
OcCHOBHBIE 337]a4d TEOPUM YIPABIEHUS: CTAOUIIM3ALMS, CIIEKEHUE, MPOrpaMMHOE
YOpaBJIEHHUE, ONTUMAJbHOE  YIIPABICHHUE, OKCTPEMAJIBHOE  PEryJHPOBAHUE.
Knaccudukanusa cucrem ymnpaBiaeHus. ABTOMAaTUYECKHE M aBTOMAaTH3WPOBAHHbBIC
cuctrembl ynpasieHus (ACY) texnonormueckumu npoueccamu  (TII) wu
npou3BojacTBaMu. OCHOBHBIE NOAXOABl K AHAINW3Y M CHUHTE3y ABTOMATUYECKUX M
aBTOMATU3UPOBAHHBIX YIPABIISIEMBIX CUCTEM.

CTpyKTypbl CHCTEM YHPABJICHHS: PA30MKHYTBIE CHCTEMBI, CHCTEMBI C
OoOpaTHOH CBsI3bl0, KOMOMHHpPOBAHHbIE CHCTEMbI. [lMHaAMHuYecKHe W CTaTUYECKUe
XapaKTepUCTUKU CHCTEM YIpaBJICHMs: IEpPeXOAHas U BecoBas (PYHKIUM U UX
B3aMMOCBS3b, YACTOTHBIEC XapaKTEPUCTUKU. THUIIOBBIC NUHAMUYECKHE 3BEHbA U MX
XapaKTEPUCTUKH.

[ToHsiTHE 00 YCTOMYMBOCTH CUCTEM YIpPaBICHUS. Y CTOMUMBOCTSD 10 JISMyHOBY,
ACUMIITOTHYECKAs, DKCIIOHECHIIMAIbHAS YCTOMYMBOCTb. Y CTOMYMBOCTH IO IIEPBOMY
npuommxenuto.  Oynakuuu  JlanynoBa.  Teopembl 00  yCTOMYMBOCTH U

HEYCTOMYHMBOCTH.
Y CTOMYMBOCTh JIMHEWHBIX CTAMOHAPHBIX cucTeM. Kpurepunm JldamyHoBa,
JIbenapa-Illumnapa, ['ypBuua, Muxanona. Y CTOMYNBOCTH JIMHEUHBIX

HECTAllMOHAPHBIX CHUCTEM. METOJI CpaBHEHHUS] B TEOPUU YCTOMYMBOCTH: JIEMMBbI
I'ponyomnna-bennmana, buxapu, HepaBeHCTBO HaruiblruHa. Y CTOMYUBOCTD JTUHEUHBIX
cucteM ¢ oOpaTHOW CBs3blO: Kputepuit HailikBucra, O0mbIION KOIPPUITUEHT

YCUJICHUSL.
Meronpl cuHTE3a OOpaTHOW CBsI3U. OJEMEHThl TEOPUU CTAOWIM3AIUU.
YnpasiseMoCThb, HAO0JII01aeMOCTb, CTaOMIIU3UPYEMOCTD. JyanpHOCTB

ynpasisiemoctd u  Habmomaemoctu.  Kanonwdeckue — Qopmbl.  JIuneiiHas
crabunuzanus. Crabuimszanus IO COCTOSIHMIO, 10 BbixoAy. HaOmroparenu
coctosiHus. {uddepeHnmaropsl.

KauecTBo mporneccoB ympaBiieHHs B JIMHEWHBIX JUHAMUYECKHX CHCTEMAaX.
[lokazarenu KadyecTBa IIEPEXOJHBIX MPOLIECCOB. MeToAabl OLEHKHM KaudecTBa.
Koppekuus cucrtem yrpapiieHUs.



VYrpasiieHue NpU NEUCTBUHM BO3MYIIEHUM. Pa3nuyHple THIBI BO3MYLIEHUM:
OmnepaTopHble, KoopauHaTHbIE. MHBapuaHTHBIE cHCTEMBI. BOIMHOBOE BO3MYILECHHE.
HesonnoBoe Bo3myiienrne. Meron kBazupacuieruieHust. Censimuye CUCTEMBI.

Peneiinas oOpaTHas cCBs3b: anreOpanyeckue U  YacCTOTHBIE  METOJbI
UCCIICIOBAHHUS.

CraOunuzanus peryjiasiTopoM TMEPEeMEHHOW CTPYKTYphl: CKaJISIpHBIE H
BEKTOPHBIE CKOJIB3SIINE PEKUMBI.

YHuBepcanpHblii perynarop (ctadbunuzatop Hyccbayma).

AOcomioTHas yCTOWYMBOCTb. | €OMETpHYECKHE W YaCTOTHBIE KpUTEPUU
a0COIOTHON yCTOMYMBOCTH. AOCONIOTHAs cTaOuaM3anus. AJANTHUBHBIE CHCTEMBI
CTaOMIIM3AIMH: METOJ CKOPOCTHOTO TPaIu€HTa, METO/ LI€JICBBIX HEPABEHCTB.

VYrpaBiieHHE B YCIOBHUSAX HEONPENEIICHHOCTH. [l03MTHMBHBIE NHHAMUYECKHE
CUCTEMBI: OCHOBHBIE OIPEACIICHHUS] U CBOWCTBA, CTAOMIM3ALMS MO3UTHUBHBIX CUCTEM
IIPU HEONIPEICIICHHOCTH.

AHanutuyeckoe KOHCTpyupoBaHue. MaeHTupuKkanus IUHAMUYECKUX CUCTEM.
DKCTpEMAIIBHBIE PETYJIATOPBI — CAMOOIITUMU3ALIMS.

Knaccudukanuss AHCKPETHBIX CHUCTEM  aBTOMATHYECKOIO  YIIPaBJICHUS.
VYpaBHEHMSI UMITYJIbCHBIX CHUCTEM BO BpPEMEHHOW 00jacTh. Pa30MKHYyTBIE CHCTEMBI.
OnucaHue HMITYJIBCHOTO 3JIeMEHTAa. MMIyJbCHas XapaKTepucTHUKa MPHUBEACHHOU
HEIIPEPBIBHOM YacTHU. 3AMKHYTBIE CUCTEMBI. Y PaBHEHUS PA30MKHYTBIX U 3aMKHYTBIX
UMITYJIbCHBIX CUCTEM OTHOCHUTENBHO pelIeTdaThiX (QyHKUMM. J(MCKpETHBIE CUCTEMBI.
ZET-npeoOpa3zoBaHue penieTyarbix PyHKIMI U €ro CBOMCTBA.

[lepenatounasi, mepexogHass W BecoBas (PYHKUUU HMITYJIbCHOW CHCTEMBI.
Knaccudukanms cucteM ¢ HECKOJIBKMMH  MMIYJbCHBIMH  DJIEMEHTAMH.
MHoroMepHbsle HMITyJIbCHBIE CHUCTEMbl. ONUCAaHUE MHOTOMEPHBIX HMMITYJIbCHBIX
CUCTEM C IOMOIIBIO IPOCTPAHCTBA COCTOSTHUMN.

YCTOMYMBOCTh JUCKPETHBIX cHUCTEM. lccnemoBaHue yCTOMYMBOCTH IO
nepBoMy MpuOIKeHnto, Metoa pyukmuii JlsmyHoBa, Mmeton cpaBHeHUs. TeopeMsl
00 ycronumBocTu: kputepuii [llopa-Kyna. CuHTE3 AMCKPETHOTO pETyIsTOpa IO
COCTOSIHHIO U 10 BBIXOY, TPY HAJIMYMU BO3MYLICHUH.

DNIEMEHThI TEOPUU PEaTU3aALMK TUHAMUYECKUX CUCTEM.

KoHcepBatuBHbIEC TUHAMUYECKUE CUCTEMBI. DJIEMEHThI TEOPUH OndypKaIiu.

OcCHOBHBIE BHIbl HEIMHEMHOCTEH B CHUCTEMax yHpaBlIeHHUS. MeToasl
MCCIIEIOBAHUSI TIOBEJAEHUS HEJIMHEMHBIX CUCTEM.

ABTOKOJNICOaHUsT HETMHEHHBIX cucTeM, oToOpaxkenue A. Ilyankape, ¢pyHKuus
nocienoBanus, auarpamma Jlameppes. OpOuTanbHasi yCTOMYMBOCTB. Teopembl 00
YCTOMYMBOCTH NPEAEIbHBIX TUKIOB: AHApoHOBa-Butra, Kennrca. CymectBoBanue
IIpEJENIbHBIX LIMKIIOB: TeOpeMBI benaukcona, [romnoka.

Huddepenunaropsl BbIXo[a TMHAMHUYECKOW CUCTEMBI.

['magkue HenMHENHbIE AMHAMUYECKHME CHUCTEMBl HA IUIOCKOCTH: AHAJIN3
YIPABISIEMOCTH, HAOIIOAAEMOCTH, CTA0MIM3UPYEMOCTH U CHHTE3 0OpaTHOM CBSI3H.

YnpasieHne CucTeMaMy C OCIEAECUCTBUEM.

Knaccudukanus onTUManbHBIX CHUCTEM. 3aJadd onTtuMusauud. [IpuHnmn
MakcumyMa [lonTpsiruna. JluHaMu4eckoe nporpaMMUpPOBAHUE.

VYnpaBiaeHUe CUHTYJISIPHO-BO3MYIIEHHBIMU CHCTEMaMHU.



H?-u H~- crabmnusamua. Minimax-crabuinnsanusi.
UrpoBoit moaxom K  crabunm3anuu. |, -ONTUMHU3ALUSA  yIPaBJICHHUSL.
Bubpanunonnas crabuauzarusi.
DBpHUCTUYECKHE METOJBl CTAOWIM3alluK: HEHPOCETH, HEYETKHE MHOXECTBA,
WHTEJUICKTYaJIbHOE YIIPaBJICHUE.

3aoayu u memoovi onmumMu3IayUU

ITocTtanoBka 3aj1a4 MaTEeMaTHYECKOTO MIPOrPaMMHUPOBAHHS.
OnTUMU3AIMOHHBIA  TOAXO0M K MpoOjieMaM  YIPaBJICHUS TEXHOJIOTHYCCKUMU
mpoueccaMd M MPOU3BOJCTBEHHBIMU CHUCTEMaMH. JlomycTMMOe MHOXKECTBO U
neneBas QyHkimsa. PopMbl 3amucH 3a7ad MATEeMAaTHYECKOTO MPOTrPaMMHUPOBAHMSL.
Kiaccudukanus 3a1a4 MaTeMaTHIECKOTO MMPOTPaMMHUPOBAHUS.

ITocranoBka 3amaud JMHEWHOro mnporpamMmmupoBanus. CraHaapTHas U
KaHOHMYECKast (OpMbI 3amucy. J[omycTUMbIe MHOXKECTBA U ONTHUMAJIbHBIE PEIICHUS
3a7ad  JIMHEWHOTO  MPOTPaMMHUpPOBaHUs. BbeInykiible  MHOXECTBA. Y CJIOBHSA
CYLIECTBOBAaHMS W CBOMCTBA ONTHUMAJIBHBIX PpPEIICHUM 3aJayd  JIMHEHHOTO
nporpaMMmupoBanusi. ONIOpHBIE PEILICHUSI CUCTEMBI JIMHEHHBIX ypaBHEeHUM. CBeieHuE
3a7a4M JIMHEMHOTO MPOTPaMMHUPOBAHUS K JUCKPETHOW onTtuMuzanuv. CUMILIEKC-
METOI.

Teopusi NBOMCTBEHHOCTHM B JMHEWHOM NPOrPaMMHUPOBAHHMM. J[BOMCTBEHHBIE

3amaun.  ['eomerpuyeckass  uHTEpOpeTauus  JIBOWCTBEHHBIX  IIEPEMEHHBIX.
3aBUCHUMOCTh ONTHUMAJIBHBIX PEUICHUM 3aJadd JIMHEWHOrO0 NPOrpPaMMHUPOBAHHS OT
[IapaMeTpoOB.

HeoOxonumble  ycrnoBUST ~ ONTUMAJIbHOCTM B HEIMHEMHBIX  3ajadax
MaTEMaTU4YECKOro MporpaMMupoBanus. JIokanpHBIM M TI00aTBHBIM SKCTPEMYM.
Heobxoaumbie ycinoBusi 6€3ycliOBHOTO dKcTpeMyMa nuddepeHnnpyemMbix QyHKIIHM.
Heobxoaumbie ycnoBusi skcTpemyMa nuddepeHnnpyemMort GyHKIIMN Ha BBITYKJIOM
MHOkecTBe. HeoOxogumbie ycnmoBusi Kyna-Takkepa. 3amaunm 00  ycCIOBHOM
AKCTPEMYME M METOJ MHOXKHUTENEN Jlarpanxa.

JlokanbHbIN U TI00aMBHBIN KCTpeMyM. HeoO6xomumble ycmoBus 6€3yCI0BHOTO
skcTpemyma nuddeperiupyembix GyHkuuil. HeoOXxogumeie yciioBHsl 3KCTpeMyMa
muddepeHurpyemMoil PyHKIIMM Ha BBITYKIOM MHOecTBe. HeoOxoauMmele ycnoBus
Kyna-Takkepa. 3agaun 00 yCIOBHOM 3KCTpEMyME M METOJT MHOUTesen Jlarpanxa.

Boinyknbie ¢yHKkuuu M uX cBoiictBa. [locTaHoBka 3amauu  BBITYKJIOTO
nporpaMMmupoBaHuss U Gopmbl ux 3anucu. [Ipocreliie CBOMCTBA ONTHUMAaTbHBIX
pemenuii. HeoOxonumble U TOCTaTOYHBIE YCIOBUS dKCTpeMyMa IudepeHnnpyemoit
BBIMYKJION (DyHKIIMM Ha BBIMYKJIOM MHOKECTBE U MX MpUMeHeHue. TeopeMa Y 13aBbl.
Teopema Kyna-Takkepa u ee reomerpuueckas uHteprperanus. OCHOBBI TEOPUU
JIBOMCTBEHHOCTH B BBIITYKJIIOM NPOrpaMMHUpPOBAaHUU. JIMHEMHOE POrpaMMHUpPOBAHUE
KAaK YaCTHBIM Cilydail BbITYKJIOro. IIoHATHE O HETJIagKOW BBITYKION ONTHUMHU3ALUU.
Cyomuddepeniuan.

Knaccudpukaums  meromoB  Oe3ycioBHOM — ontummsanmu.  Ckopoctu
cxoauMocTh. Meroael neporo nopsaka. I'paguentHeie MeToabl. MeToabl BTOPOIo
nopsiaka. Meron HbetoToHa u ero moaudukanuu. KBa3uHBIOTOHOBCKHE METOJIBL.
Meronsl nepeMeHHOW METpUKH. MeToapl CONpsKEHHBIX IpaaneHToB. KoHeuHo-



Pa3HOCTHAS aNIPOKCHUMALHNS MPOU3BOIHBIX. KOHEUHO-pa3HOCTHBIE METOIBI. METOBI
HYJIEBOTO  MOpsiAka. MeTroapl  NOKOOPAWHATHOrO  COycka,  Xyka-/[>kuBca,
COMPSDKEHHBIX  HampaBiieHud.  Metonbl  aepopMUpyeMbIX  KOH(MUTypaluid.
CHUMIIIEKCHBIE METO/IBI.

OcHOBHBIE MOJXOJIBI K pEHICHUIO 3ajau ¢ orpaHudeHusmu. Knaccudukarms
3a/1a4 ¥ METOJOB. MeToabl MpOoeKTHpOBaHUs. MeTo mpoeKuu rpaguenta. Meroa
YCJIOBHOTO TIpagueHTa. MeTonbl CBEACHUS 3ajlad C OrPaHWYCHUSIMU K 3aJadam
0€3yCIIOBHON ONTUMU3AIMKA. MeTO bl BHENTHUX U BHYTPEHHUX MITPa(HBIX (YHKITHHA.
CrennanbHbIE METO/IbI PEIIEHUS 3a/1a4 YCJIOBHOM onTuMH3auuu. KoMOMHUPOBaHHBIN
METOJI POEKTUPOBaHUS U IITpaPHBIX QyHKIMA. MeToa 3epKalbHBIX MOCTPOCHUU.
Meton CKONB3SIIEro AOMYCKA.

3anauun CTOXaCTUYECKOTO MPOTPAMMHUPOBAHUS. Croxactuueckue
KBa3UrpagueHTHbIE METOMIBI. [IpsiMble U HEnpsMbIE METOABI. MeTOoT MPOEKTUPOBAHUS
CTOXaCTUYECKUX KBA3UIPAJUEHTOB. MeETOAbl CTOXaCTUYECKOW amllPOKCUMALUU.
Mertonasl ¢ onepanuel ycpeaHenus. Meroasl ciiydailHoro noucka. CToOXacTUYECKHE
3a1a4d C OTPAaHUYEHUAMH BEpPOSTHOCTEW MpUpoAbl. CTOXACTUYECKHUE PA3HOCTHBIE
MeToabpl. MeToapl C yCpeOHEHHWEM HalpaBlIeHWil ciycka. CrneuuanbHble MPHEMBI
pEryJIupOBKHU IIara.

Mertoapbl U 33/1a4n TUCKPETHOTO MPOTPAMMHUPOBaHUsA. 3aa4 LEI0UYHUCICHHOTO
JMHEMHOIro mnporpamMmupoBanus. Meroasl orcedueHus ['omopu. Merton BerBer u
rpaHuil. 3ajaya O Ha3HA4YEHUsX. BeHrepckuil airoputm. 3ajayvd ONTUMH3ALMS HA
CeTsX U rpadax.

3adauu u Memoosl npuHAmMuUs peuleHuil

[locTtanoBka 3amau npuHATHS pemeHud. Knaccudukanus 3anay OpUHITHS
pemeHnid. JTalbl PemeHus 3a1ad. DKCIIEPTHBIE MPOUEAYPHl. 3aAa4u OLICHUBAHMS.
AnropuTM S3KCnepTu3bl. MeTonbl moiyudeHus sKcrepTHoM uHdopmanuu. [Ikanmsr
U3MEpPEHUN, METOAbl JKCHEPTHBIX U3MEpeHu. MeToasl oOmpoca 3SKCHEPTOB,
XapaKTEPUCTHKHU IKCIEPTOB. MeTo 1kl 00pabOTKH IKCIIEPTHONM MHGOPMAITIH, OIICHKA
KOMIIETEHTHOCTH JKCIIEPTOB, OLIEHKA COTVIACOBAHHOCTH MHEHHM DKCIIEPTOB.

Mertonsl dbopMHupOBaHUS HCXOJHOIO MHOKECTBA aJbTEPHATUB.
Mopdonornueckuii aHaaus.

Meronpl MHOTOKPUTEpPUAIBLHOM OILIEHKH anbTepHaTtuB. Kiaccudukarms
MeTOn0B. MHOXK€eCTBa KOMIIPOMHUCCOB U COTJIACHS, TOCTPOECHUE MHOKECTB. DYHKIIHS
MOJIE3HOCTH. AKCMOMAaTUYECKHE METOJBI MHOTOKPUTEPHAIBHOW OLEHKHU. I[Ipsmbie
METOAbl MHOTOKPUTEpPUAIIbHOW OIIEHKH aJIbTEpPHATHB. MeETonbl HOpMaIM3aluu
KPUTEPUEB. XaPAKTEPUCTUKHU MPUOpPUTETA KpUTepuen. [locTynupyemble NMpUHIUIIBI
ONTUMAJIBHOCTU (PaBHOMEPHOCTH, CIPaBEUIMBOM YCTYIKH, TJIaBHOTO KpHUTEpUs,
nekcukorpaduueckuit). Metoapl anmpokcuManuu (QPyHKIHUM TMOJE3HOCTH. JlepeBbs
pemieHni. Meroapl KoMIleHcauu. MeToapl MOporoB HECPaBHUMOCTH. Jnanorosbie
METOJIbl MPUHATHUS PEUICHUMN.

IIpunsTue peleHni B YCIOBUAX HEOIIPEICIICHHOCTHU. Buner
HeonpeaeneHHOCTH. CTaTUCTUYECKME MOJENM NPHUHATHS pelieHuid. MeTozsl
rinobansHoro Kputepusa. Kpurepum baiteca-Jlannaca, I'epmeiiepa, bepnymnu-




Jlarmnaca, makcumuHHbIM (Banbaa), muHumakcHoro pucka Coasumaxka, ['ypeuna,
Xomxeca-Jlemana u np.

Heuerkne mHOxecTBa. OCHOBHBIE ONPEIECICHUS U ONEpaliy HaJl HEYETKUMHU
MHO>ECTBaMHU. Heuetkoe MOJICJINPOBAHUE. 3anaun MaTeMaTH4eCKOro
IIPOTPAMMUPOBAHMS IIPU HEYETKUX HCXONHBIX yCloBHMsX. IlocTaHOBKM 3amad Ha
OCHOBE Pa3JMYHBIX NPHUHIMIIOB ONTUMaJIbHOCTH. HedeTkne OTHOILIEHUs, onepanuu
HaJ| OTHOILUEHUSMH, CBOWCTBAa OTHOWICHUMU. [IpuHATHE peleHuH INpU HEYETKOM
OTHOILLICHUM NPEANOYTCHUM HAa MHOXECTBE anbTepHATUB. [IpuHsATHE pemeHnii npu
HECKOJIBKAX OTHOLIEHUSAX MPEANIOYTEHHUS.

CBoiicTBa Cl0XKHBIX cUCTEM. OCHOBHBIE MPUHUUIIBI CUCTEMHOIO MOAXO0JA K
OLICHKE COCTOSIHUSA u YIPaBJIECHUIO CJIO’KHBIMH CUCTEMAaMH.
CnaboCcTpyKTypUpOBaHHBIE 3a/aud YIPABIEHUS, METOJIbl U CHUCTEMbI MPUHATHUSA
YIPaBIECHYECKUX pelieHu. VHTeImeKTyalbHbIe yIIpaBistomue cucremel. HeueTkoe
aganTuBHOE yrpasiieHHe. Meronsl cuHTe3a CAY ¢ HEYETKUMH peryJsiTOpaMH.
IIpyHIMO ~ [BYXKaHAJIbHOM HWHBAPUAHTHOCTH. MHOIOKpUTEpHUAIIBHBIE  3a1a4d
YIPABJICHMUS.

HUnpopmayuonnoe obecneuenue npoyeccos agmomamu3ayuu

[TonsaTre naHHBIX, CUCTEMBI JaHHBIX. OOBEKTHI JaHHBIX. ATPUOYTHl OOBEKTOB.
3HadueHus AaHHBIX. Maentudukaropel 00bekTa JaHHBIX. ATPUOYTH OOBEKTOB.
3HayeHus JAaHHbIX. WneHTudukatopbl 00BEKTa JaHHBIX, KIIOYEBBIC JJIEMEHTHI
nanubix. [lonstTue 3anucu gaHHbiX. @ainel naHHbiX. baszel manHbiX. TpeOoBanus,
npeabsIBIIeMbl K 0a3aM JTaHHBIX. PacnipeneneHHbie 0a3bl JaHHBIX.

Moaenu naHHbIX. PensiimonHass mMojenb JaHHbIX. CeTeBas MOJIECNb JTAHHBIX.
Hepapxudeckast Mojiesib TaHHBIX. B3aUMOCBSI3M MexKAy 00BEKTaMU U aTpUOyTaMHu.

CucteMbl ynpaBieHuss ©0a3zamu  gaHHbIX. (OCOOEHHOCTHM  yIpaBJiCHUS
pacripesieIcHHbIMA  0a3aMU JaHHBIX M CHCTEMBI YIPABJICHUS pacHpeIeICHHBIMH
0azamu gaHHbBIX. CTaHgapThl HA OOMEH JaHHBIMU Mexy nojcucreMamu ACY.

[IpoexktupoBanue 06a3 gaHHbIX. JKU3HEHHBIM 1MKA  0a3bl  JIaHHBIX.
KonnenryanbHas Mojenb. Jlormdeckas Mojaenb. CiioBapu AaHHBIX, MX Ha3HA4YCHHE,
WHTETPUPOBAHHBIE U HE3ABUCUMBIE CIIOBAPU JAHHBIX. Y OPSAOYEHUE KAHOHUYECKUX
cTpyktyp. CHHTE3 JOTUYECKHX CTPYKTYp JIOKQJIBbHBIX W paCIpeAesICHHbIX 0a3
JTAaHHBIX.

SA3bIKHM, UCMOJB3yeMble B 0a3ax JaHHBIX. SI3bIKM ONMHMCAHUS JaHHBIX. S3BIKU
MaHHUIYJUPOBAaHUS JaHHBIMU. Y POBHU aOCTPaKIUU ISl ONIMCAHUS TAHHBIX.

IIpoepammnoe obecneuenue ACY

Opranuzanus nporpammuoro obecrneuenuss ACY. TexXHOIOruu CTPyKTYpPHOTO
U OOBEKTUBHO-OPUEHTUPOBAHHOIO  mporpamMmmupoBanus.  KoHcTpynpoBaHue
aOCTpaKTHBIX TUIIOB JaHHBIX. MHKanCymsiusi NaHHBIX U METOAOB UX 00pabOTKU B
Kkjaccax 00bekToB. Mepapxus kinaccoB. ba3oBbie 1 mpon3Boanbie kKiacchl. [Ipoctoe u
MHOKECTBEHHOE HacnenoBaHue. Ileperpyska meTonoB u omepanuii  00paboTKu
JTAHHBIX B KJlaccax OOBEKTOB. AOcTpakTHbie Kiacchl. [lomumopdras o6GpaboTka
naHHbIX. Buprtyaneueie unrepdeiicsl. [lapamerpusanus TUNOB JaHHBIX B Kilaccax H
¢byHkusax. TUMOBbIE CTPYKTYpbl OMUCAHUS aOCTPAKTHBIX JaHHBIX (MAacCHUB, CTEK,




ouepenp, JBOMYHOE JepeBo). IIporpammupoBaHHEe MaTEMaTHYECKHX CTPYKTYpP
(MaTpuilbl M KOHe4YHbIE rpadbl). MeToasl MpPOrpaMMHOM OOpaOOTKH JaHHBIX.
Utepamus u pexypcusi. CoptupoBka u nouck. KpuntoobpaboTka u cxaTue TaHHbBIX.
[lepeunicienne u ymnopsao4YMBaHUE KOMOMHATOPHBIX OOBEKTOB. BBOI-BBIBOA
naHHbIX. O0paboTKa (haiios.

TexHonoruu mnporpaMMuUpoBaHusl. MeToaM4YecKue U HWHCTPYMEHTAJIbHBIC
cpelcTBa pazpaboTKU MOYJIBHOTO TIporpaMmHoro odecrneuenuss ACY. Komnumnsius
U pelakTHpoBaHUE cBs3eil. Bepudukanusa m oTiagka mporpammbl. ABTOMaTH3alUs
pa3paboTKu MpOrpaMMHBIX MPOEKTOB. [IporpaMMHuas JOKyMeHTAaIHs.

Buel 1 KOMIOHEHTHI POrpaMMHOT0 obecriedeHusi. OnepanroHHbIE CUCTEMBI.
Tpancasitopsl. Omynaropel. [lpuknagHoe nporpammHoe obOecnedeHue. Ilonsarue
CHCTEMBI CKBO3HOTO MPOCKTUPOBAHUSI.

Mopenupyromue cucteMsl B ACY. CrcteMbl MOIETUPOBAHUS dJIEKTPHUUECKUX
cxeM. MaTtemMaTu4yecKkue MOJIeN OTACNIbHBIX KOMIIOHEHT cXxeMbl. DopMHupoBaHUE
KOMIUIEKCHOW MOJIENIM MPOEKTUPYEMOro OOBEKTa Ha OCHOBE MOJENEH OTHENIbHBIX
KOMIIOHEHTOB.

CocraB u cTpykrypa rpadpuueckoit nojacuctemsl ACY. ba3zoBas rpaduueckas
cuctema. [Ipuknagnas rpaduyeckas cuctema. JIMHIBUCTUYECKUNA U TEOMETPUUECKUIMA
npoueccopsl. IIporeccopsl BU3yanuzalud ¥ MOHUTOP IpadUyecKOil MOACHCTEMBI.
ApXHUTEKTypa rpa@uuecKux TEPMUHATIOB U pabOYUX CTaHIUH.

Uncmpymenmanvhoe obecneuenue ACY

TeopeTndeckue OCHOBBI, CPEJICTBA U METOJbI MPOMBINUICHHOW TEXHOJOTUU
coznanust ACYTII, ACVYII, ACTIII u ap. Moaenu u MeToasl HACHTU(DUKALUU
MPOU3BOJICTBEHHBIX  IPOILIECCOB, KOMIUIEKCOB M  HHTETPUPOBAHHBIX CHUCTEM
yIpaBJiCHHUS.

MeTtoabl COBMECTHOTO MPOEKTUPOBAHMS OPraHU3AlMOHHO-TEXHOJOTMYECKUX
pacrpeereHHbIX KOMIUIEKCOB M CHUCTEM YIpaBiieHHs uUMU. Dopmaan3oBaHHBIC
METOJbl aHalIu3a, CUHTE3a, UCCIEIOBAHMS M ONTUMHU3ALUMU MOJYJBHBIX CTPYKTYP
cuctem cobopa u o6padotku nanueix B ACYTII, ACYII, ACTIIII u np.

Meronpl 3(QQeKkTUBHON OpraHU3alid W BEICHUS CHEIUATH3UPOBAHHOTO
nHpopmarmorHoro u nporpammuoro ooecneuenus ACYTII, ACVYII, ACTIIII u ap.,
BKUIFOYasi 0a3pl U OAaHKW JTaHHBIX M METOJbl MX ONTHMH3alUd. MEeTOIbl CHUHTE3a
CIEIUAIBHOTO MAaTEMaTUYeCKOTO 00eCreueHus, TaKeTOB MPUKIAIHBIX MPOTPAMM U
TUTMOBBIX MOAyJeH, (YyHKIMOHAIBHBIX M oOecneunBaromux noacuctem ACVYTII,
ACVII, ACTIII u gp.

Metoapl TIAHUPOBAHUS W ONTUMM3ALMM  OTJIAJIKH, COIMPOBOXKICHMUS,
MOIU(MUKAIUM U IKCIUTyaTalluu 3ajad  (yHKIIMOHAIBHBIX W 00€CIeYMBAIOIINX
noacucteM ACYTII, ACVYIL, ACTIII u ap., BKIOYarOmue 3aJayd yIpPaBICHUS
KauecTBOM, (MHAHCAMM W TIEPCOHATIOM. MeToasl KOHTpoOJisA, oOecreueHus
JIOCTOBEPHOCTH, 3aIUTHl U PE3EPBUPOBAHUS MHPOPMAIUMOHHOTO W MPOTPAMMHOTO
obecrieuenuss ACYTII, ACVYII, ACTIIII u np.

TeopeTnueckrue OCHOBBI M TMPUKIAIHBIE METOJbl aHAIM3a W MOBBIIICHUS
3¢ (GEeKTUBHOCTH, HAAeKHOCTH U kuBydecTH ACY Ha »Tamax HX pa3pabOTKH,
BHEJIPEHUS] M OKCIUTyaTallud. TeopeTHYecKhe OCHOBBI, METOJbl W aJITOPUTMBI




TUAarHOCTUPOBaHUs, (ompeneneHuss paboToCmOCOOHOCTH, TTOUCK HEHCIPABHOCTEH H
nporno3upoBanusi) ACYTIIL, ACYII, ACTIIII u ap.

Teopernyeckue OCHOBBI, METOAbl M AJTOPUTMBI HHTEIUIEKTYaJU3aALUH
pelieHusl TPUKIaAHBIX 3amad npu noctpoeHun ACY MIHMPOKOro Ha3zHAUYCHHS
(ACYTIL, ACVII, ACTIII u ap.) TeopeTnyeckue OCHOBBI, METOJIbI U AJITOPUTMBI
MOCTPOEHUSI JKCIEPTHBIX M JTUAJOTOBBIX MOJcUcTeM, BKIoueHHbIX B ACYTII,
ACYVII, ACTIIII u ap.

Ucnonb3oBaHne METOJOB aBTOMATU3UPOBAHHOTO MPOCKTUPOBAHUS IS
noBbieHusT 3¢ dekTuBHOCTH paszpabotku u MoaepHuszauuu ACY. CpenctBa u
METOJIbl MPOCKTUPOBAHUSA TEXHUUYECKOTO, MAaTeMaTUYECKOr0, JIMHTBUCTUYECKOTO U
npyrux  BujnoB obOecneueHus ACY. Pazpaborka MeTOAOB  0OOeCleueHUs
coBmectumocTtu U uHTerpauun ACY, ACYTII, ACVII, ACTIIII u agpyrux cucreM u
CPEIICTB yIIPaBJICHHUS.
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