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I. IlepeyeHb 31eMEHTOB COAEPKAHMS, IPOBEPSAEMbIX HA BCTYNUTEJIbHOM
HUCHBITAHUM 10 2.3.3 KABTOMATH3aLMA M YIIPABJICHHE TEXHOJIOTHYeCKHUMH
npoueccaMu U NPOU3BOACTBAMI»

B ocHOBY HacTosIEN NMPOrpaMMBbI ITOJIO0KEHBI CIEAYIOINE JUCHUIIIIMHBL: TEOPHUS
YIPaBICHUs, aBTOMAaTU3UPOBAHHBIE CUCTEMBI YIIPABIICHUS, MCCIENOBAHUE OINEPALUH,
CUCTEMHBIN aHaliu3, MaTeMaTHYeCKOe MPOrpaMMUPOBAHME, OCHOBBI HMH()OPMATHUKH,
UH(OPMAIIMOHHBIE CUCTEMbl U TEXHOJIOTMH, a TakXke MporpaMma, paspaboTaHHas
DKCIEPTHBIM COBETOM BpICHIE aTTECTAalMOHHOW KOMHUCCUU 110  YIIPaBJICHUIO,
BBIUMCIUTEILHON TeXHUKE W HHPopMaTuke npu ywyactuu MHWHctutryta mnpoOiem
ynpasieHuss PAH, MocKoOBCKOro rocyapCTBEHHOTO yHuBepcurera  uM.  M.B.
JlomoHocOBa

baok 1. OcHOBBI TEOPHUH yIIPABJIEHHUSA H METOAbI ONITHMHU3ALUHT

OCHOBHBIE MOHATHS TEOPUU YIPABJICHHS: LENM W MNPUHLMIBI YIPABICHHUS,
AMHAMMYECKHE CHUCTEeMBl. MaremaTHueckoe oOmucaHue OOBEKTOB yNpaBICHHUS:
MPOCTPAHCTBO COCTOSIHUM, MepenaTouHble QyHKIUU, CTPYKTypHbIe cXeMbl. OCHOBHbIE
3aJaul TEOPHH YIPABJICHUSA: CTAOWJIM3AIs, CIEXKEHHE, MPOrpaMMHOE YIIPaBIICHUE,
ONTHMAaJbHOE YIpaBlIEHUE, IKCTpeMalbHOe perynupoBanue. Kmaccuduxamms cucrem
yIpaBieHUs. ABTOMAaTHYECKHME U aBTOMAaTU3UPOBaHHbIE cUCTeMbI ynpaiieHus (ACY)
texHojornueckumu mpoueccamu (TII) u nmpousBonctBamu. OCHOBHBIE MOAXOABI K
aHAJIU3y U CUHTE3y aBTOMATHYECKUX U aBTOMATU3UPOBAHHBIX YIIPABJISEMBIX CUCTEM.

CTpyKTypbl CUCTEM YIPABJICHUS: Pa30MKHYTbIE CUCTEMBI, CUCTEMBI C OOPATHOI
CBSI3bl0, KOMOMHUPOBAHHbIE CUCTEMBI. JIMHAMMUYECKHE U CTATUYECKHE XapAKTEPUCTUKU
CUCTEM YIIpaBJICHUS: NEPEXOHAs U BecoBas (PYHKIMM M UX B3aUMOCBS3b, YaCTOTHBIE
XapaKTEPUCTUKU. TUNOBBIE TUHAMUYECKHE 3BE€HbS U UX XaPAKTEPUCTUKHU.

[TonaTtre 00 yCTOMYMBOCTH CHUCTEM YIPABJICHUS. Y CTOWYUBOCTD 10 JIsAyHOBY,
ACUMIITOTHYECKAsl, JKCIOHEHUHUAIBbHAS YCTOMYMBOCTH. YCTOMYMBOCTH IO IIEPBOMY
npubmkenuto. @yukiuu Jlsmynosa. Teopembl 00 yCTOMUMBOCTH U HEYCTONYMBOCTH.

YCTOWYMBOCTh JIMHEMHBIX CTaUMOHApHBIX cucteM. Kpurepun JlsanmyHosa,
JIrenapa—Illunapa, I'ypBuua, Muxaitnosa. Y CcTOMYNBOCTD JIMHENHBIX
HECTALIMOHAPHBIX CHCTEM. MeETON CpaBHEHUS B TEOPUM YCTOMYMBOCTU: JIEMMBI
I'ponyosma—Dbemimana, buxapu, HepaBeHCTBO HaruibirnHa. Y CTOMYMBOCTD JTUHEWHBIX
CHUCTEM C 00paTHOH CBA3bIO: KpuTepuil HaitkBucra, 60Jb110M KOd(POUIIMEHT YCUIICHHUS.

Metoael cuHTe3a OOpaTHOM CBSI3H. OJEMEHTHl TEOPUM CTA0MWIM3ALMM.
VYnpansieMocTb, HAOIIOAAEMOCTD, CTAOUIN3UPYEMOCTb. [yalbHOCTh YIIPaBISIEMOCTH U
Habmogaemoctu. Kanonnueckue ¢popmel. JInneiHas cradbunuzanusa. Craduinsanus 1o
COCTOSIHMIO, 110 Bbixony. Habmronarenu cocrostaus. uddepeHunaropsl.

KauecTtBO mpoueccoB ymnpaBia€HUS B JIMHEHHBIX JIWHAMHYECKHX CHCTEMax.
ITokazarenn kadecTBa MEPEXOAHBIX IpoLecCOB. MeTobl OLIeHKH KayecTBa. Koppekums
CUCTEM YIIPABJICHMUS.

VYrnpasieHue Npu AEUCTBHUM BO3MYyIIEHUH. PaszmuuHbple THNBI BO3MYILECHMM:
omnepaTopHble, KoopauHaTHble. HBapmaHTHBIE CUCTEMBI. BOJIHOBOE BO3MYyIIECHHE.
HeBonHoBoe Bo3myieHne. Meron kBazupacuierienus. Ciensiyue CuCTEMBI.

Peneitnast oOpaTHast cCBs3b: anreOpandeckue U  YaCTOTHBIE  METObI
MCCIICIOBAHMUS.



Crabunu3zanus peryasiTopoM MePeMEHHON CTPYKTYPhI: CKAJIIPHBIE U BEKTOPHBIE
CKOJIB3SILIUE PEKUMBI.

YHuBepcaabHbIi peryisaTop (cradbunuzatop Hyccbayma).

AOconoTHasT yCTOMYMBOCTh. [ €OMETpUYeCKHME ¢ YacCTOTHbIE KpUTEPUU
a0COJIOTHOM yCTOMYMBOCTU. AOCOMIOTHAsE craOuiu3anus. AJAaNTUBHBIE CHUCTEMBbI
CTaOMJIM3AIMU: METOJI CKOPOCTHOT'O TPaIM€HTA, METO/ 11€JIEBbIX HEPABEHCTB.

VYrpaBieHue B YCIOBHSIX HEONPENENCHHOCTH. [lo3uTHBHBIE AMHAMHUYECKHE
CHUCTEMbI: OCHOBHBIE OIpE/IeJICHHs U CBOWCTBA, CTAOUIN3aIUsl TO3UTUBHBIX CUCTEM MPHU
HEOIIPEIEIEHHOCTH.

AHnanutuyeckoe KOHCTpyupoBaHue. MneHTHPHUKAIus AMHAMHUYECKUX CHCTEM.
DKCTpeMaJIbHBIE PETYJIATOPBI — CAMOONITUMU3ALIHS.

Knaccudukanus  JUCKPETHBIX  CHCTEM  aBTOMATUYECKOTO  YIPaBJICHHUA.
VYpaBHeHHsS] MMIYJIbCHBIX CHUCTEM BO BPEMEHHOH oOnacTu. Pa3oMKHYThlE CHUCTEMBI.
Onucanue UMITYJIBCHOTO JJieMeHTa. VIMIynbCHas XapaKTEepUCTHUKA IPUBEICHHOM
HEMPEPHIBHOM YacTU. 3aAMKHYTBIE CHCTEMBI. YPAaBHEHUS PAa3OMKHYTHIX U 3aMKHYTBIX
UMITYJIbCHBIX CHUCTEM OTHOCUTEIBHO pemeTdyarbix (yHKUUNA. JIUCKpEeTHbIE CHCTEMBI.
ZET-npeobpa3oBaHue penieryaTbiX PyHKIIUA U €r0 CBOMCTRA.

[lepenarounasi, mepexoiHass W BecoBas (PYHKIMU UMITYJIbCHOW CHUCTEMBI.
Knaccudukanus cucreM ¢ HECKOJIBKMUMH HUMITYJIBCHBIMHU 3JIEMEHTaMU. MHOTOMEpHbIE
UMITYJIbCHBbIE cUCTEMBI. ONHUCAaHHE MHOTOMEPHBIX HMITYJIbCHBIX CHCTEM C MOMOLIBIO
MPOCTPAHCTBA COCTOSTHUM.

Y CcTONYMBOCTh JUCKPETHBIX CUCTEM. VccnenoBanue yCTOMYMBOCTH 110 IEPBOMY
npulmkeHuto, meron ¢GyHkuui JlsmyHoBa, MeTon cpaBHeHHs. TeopeMbl 00
ycroiunBoctu: Kputepuid Illopa—KyHna. CuHTE3 IHUCKPETHOrO peryjisTopa Io
COCTOSIHUIO U MO BBIXOAY, IIPY HAJIMYUU BO3MYILCHUN.

DONeMEeHThl TEOPUM peaau3alud JUHAMUYECKHX cucteM. KoHcepBaTHBHBIE
JTUHAMUYECKUE CUCTEMBI. DJI€MEHThI TeOpUH OudypKaluu.

OcCHOBHbIE BHIIBI HEIMHEMHOCTEH B CHCTEMAax yIpaBleHHs. MeTosl
UCCIIEJOBAHUS IOBEACHUS HEIIMHENHBIX CUCTEM.

ABTOKOJIOaHUSI HEJIMHEWHBIX cucTeM, oToOpaxenue A. Ilyankape, QyHkius
nocienoBanus, auarpamma Jlameppes. OpOuTanbHasi YCTOHYMBOCTb. Teopembl 00
YCTOMYMBOCTU TNpENENbHbIX LHUKIOB: AHApoHOBa—BuTTa, Kenurca. CyiectBoBanue
IIPEAEIbHBIX LIMKIIOB: TeOpeMbl beHnkcona, Jromnoxa.

JuddepeHunaropsl BBIX0a IUHAMUYECKON CHCTEMBI.

['mankue HEIMHEHWHbIE JAUHAMHAYECKHME CUCTEMbI HaA IUIOCKOCTH: aAHAJU3
YIOPaBIsEMOCTH, HAOII0JAEMOCTH, CTAOMIH3UPYEMOCTH U CUHTE3 OOPaTHOM CBSI3U.

YnpaBineHHe CUCTEMaMHU C MTOCIEICHCTBUEM.

Knaccudukanuss onTUManbHBIX CHUCTEM. 3afadyd onTuUMu3anuu. [IpuHiun
MakcumyMa [lonTpsiruna. J[lnHamMu4eckoe nporpaMMUpPOBAHUE.

VYIpaBieHUe CUHTYJISIPHO-BO3MYIIIEHHBIMU CUCTEMaMU.

H2- 1 Hoo -ctabmnusarus. Minimax-ctaOuin3arnusi.

Urposoit  mojaxon Kk  crabwimzanuu.  [l-omTuMuzanusi  ympaBieHUS.
Bubpanunonnas crabumuzarusi.

DBpUCTUYECKHE METOJbl CTA0MIM3ALMU: HEWPOCETH, Pa3MbIThie MHOXKECTBA,
MHTEIUJIEKTYaJIbHOE YIIPaBJIEHUE.



[TocTaHOBKa 3a/1a4 MaTEMATUYECKOTO IIPOrpaMMupoBanus. ONTUMHU3ALHOHHBINI
HoaXO0J K  mpobiemMaM — yOpaBi€HUs  TEXHOJIOIMYECKMMM  NPOLECCAMH U
IPOU3BOJCTBEHHBIMU CUCTEMaMH. JlomycTUMOE MHOXKECTBO W LeneBas (QyHKIUS.
@®opmbl 3amucu 3a7ad MaTeMaTHUYecKOro nporpammupoBanus. Kiaccugukauus 3anag
MaTEMaTUYECKOTO ITPOrpaMMHUPOBAHMUS.

[loctaHoBKa 3amaun JUHEHHOro mporpammupoBaHus. CraHgapTHas U
KaHOHHYecKass (Qopmbl 3amucu. J[OmycTUMblE MHOXKECTBA W ONTHUMAJbHBIE PEIICHUS
3a1a4  JIMHEWHOrO  NPOrpaMMHPOBAHMS.  BBITyKIIbIE ~ MHOXECTBA. Y CIIOBHS
CyIIECTBOBAHMSI W  CBOMCTBA ONTHUMAJbHBIX PEIICHWH  3aJa4yd  JIMHEWHOIO
nporpammupoBanus. ONMoOpHbIE pENIEHUs CUCTEMbl JIMHEHWHBIX ypaBHEeHHU. CBeleHue
3a/la4yd JIMHEMHOro MpOrpaMMHUPOBAHUsI K JUCKPETHOM ontuMuzanuu. CuMIuiekc-
METOZ.

Teopuss NBOWCTBEHHOCTH B JIMHEWHOM MPOTPaMMHUPOBAHUU. [[BOMCTBEHHBIE
3amaun. ['eoMerpudeckas MHTEpIpETalUs JBOMCTBEHHBIX IEPEMEHHBIX. 3aBHCHUMOCTD
ONTUMAJIBHBIX PEIIECHUH 33[1a4y JIMHEWHOI O IIPOrpaMMUPOBAaHUS OT [1apaMeTPOB.

HeoOxoaumble — yciioBUSL ~ ONTHMAjJbHOCTM B HENMHEHWHBIX  3aJadax
MaTEMaTUYECKOTO IPOrpaMMUPOBaHMs. JIOKanbHBIA W TJIOOAJBHBIM AKCTPEMYM.
HeoOxonumbie yciioBusi 0€3yCIOBHOTO 3KcTpemMyma auddepeHIupyeMbix (yHKIIH.
HeoOxonumeie ycnmoBusi skctpemyma auddepeHnupyeMord (yHKIUU Ha BBIITYKIOM
MHOkecTBe. Heobxomumbie ycmoBusi Kyna—Takkepa. 3amaum 00  yCIOBHOM
DKCTPEMYME U METOJ MHOxUTenen Jlarpanxka.

JlokanpHbIi 1 T100aNBHBIN 3KCTpeMyM. HeoOxoaumelie ycaoBusi 6€3yCiI0BHOTO
skcTpemyMa auddepenuupyeMbix (ynkuuid. HeoOxomumbie ycimoBUSi 3KCTpeMyMa
auddepeHuupyeMoit (yHKIIMM Ha BBIMTYKJIOM MHOXecTBe. HeoOxomumbie ycmoBHs
Kyna—Taxkkepa. 3agaun 00 yCIOBHOM IKCTPEMyME M METOJ MHOXKUTeNeH Jlarpamxka.

Beimyknble ¢QyHkmuuM M ux cBoidcrBa. llocraHOBKa 3amauM  BBITYKIJIOTO
nporpaMMupoBaHuss U Qopmbl ux 3amucu. llpocteiimme cBoWcTBa ONTUMAJIbHBIX
pemeHuii. HeoOxoqumble U JOCTaTOUHBIE YCIIOBUS dKCTpeMyMa auddepeHuupyeMon
BBIIMYKJION (DYHKIIMM Ha BBIIYKJIOM MHOKECTBE M UX IpHUMEHeHue. Teopema VY 13aBbl.
Teopema Kyna—Takkepa n ee reomerpuueckas uHTepnperanus. OCHOBBI TEOpUH
JBOMCTBEHHOCTH B BBIITYKJIOM IIPOrpaMMUpPOBaHuM. JINHEWHOE IPOrpaMMUAPOBAaHUE KaK
YaCTHBIM Ciydall BBIIYKIOro. [IoHsATHME O HErnaakom BBITYKJIOW ONTHMHU3ALMH.
Cyomuddepeniuan.

Knaccuduxkarnus Mmeronos 0e3ycioBHOM onTtuMuzaui. CKOPOCTH CXOJIUMOCTH.
Mertoas! nepBoro nopsiaka. I paguentasie MeToasl. MeToasl BToporo nopsiaka. Meron
Heiorona u ero momudukannu. KBasuHbIOTOHOBCKHE METO/bl. MeTObl MepeMeHHOM
METpPUKH. METOZIbI CONpPSKEHHBIX IPaaueHTOB. KOHEUHO-pa3HOCTHAsA anlpoOKCUMalus
pou3BOAHbIX. KOHEUHO-pa3HOCTHBIE METOABI. MeTonbl HyneBOro mopsaka. Metoabl
OKOOPAMHATHOTO CIycKa, Xyka—/>)KMBca, CONPSIKEHHBIX HalpaBiaeHUU. MeTonbl
nepopMupyeMbix KOHQUrypauuid. CUMIIJIEKCHbIE METO/IbI.

OCHOBHBIE MOAXOABI K PELIEHUIO 3a1ad ¢ orpaHuueHusiMu. Knaccuduxanms
3ala4 ¥ MeTON0B. MeTonbl mpoeKTHpoBaHWsA. MeTox NpoeKUuH rpaaueHta. Merton
YCIIOBHOTO TIpagueHTa. MeToapl CBEIEHHs 3alad C OlPaHHYEHUsAMM K 3ajadaM
0€3yCI0BHOM ONTUMHU3ALMUA. METOAbl BHEIIHUX M BHYTPEHHUX WITpadHbIX (QyHKLIUN.
CrennanbHble METOABI PEIICHHS 33Jad YCIOBHOW onTtuMuianud. KoMOMHHpOBaHHBIN



METOJ| MPOEKTHUPOBaHUS U WWITpagHbIX (yHKUMH. MeToJ 3€pKalbHbIX IOCTPOEHUH.
Meron  CKONB3ALIETO AONMYCKA. 3agad4d CTOXAaCTHUYECKOr0 IPOrpaMMHUPOBAHMSL.
CroxacTuueckue KBasurpaaueHTHble MeTonbl. [IpsMble U Hempsmbie MeToabl. MeTton
POCKTUPOBAHUSI  CTOXAaCTHYECKMX KBA3UIPAIUMEHTOB. MeTOoapl CTOXaCTUYECKON
anmpoxkcumanuu. Metoael ¢ omnepauuend ycpeaHeHus. MeToapl CilydallHOrO ITOMCKA.
CroxacTrdeckue 3aadd ¢ OrPaHMYCHUSIMU BEPOSITHOCTEW mpuponbl. CToXxacTUYEeCKue
pPa3HOCTHbIE METOAbl. MeToAbl C yCpEJHEHHWEM HamnpaBleHH cnycka. CrenuaibHble
IIPUEMBI PETYJIUPOBKH 1IAra.

Meroabl 1 3a1a4yu AUCKPETHOIO MPOrpaMMHUPOBaHUA. 3adaud LEJOUYUCIEHHOTO
JMHEWHOro mnporpammupoBanus. Mertonael orceuenuss ['omopu. Meron BeTBen u
rpaHuil. 3ajada 0 Ha3Ha4YCeHUAX. BeHrepckuid anroput™. 3a1a4yi ONTUMHU3aLUs Ha CETAX
u rpadax.

Baok 2. MeToabl NPUHATHSA PellieHUd 1 MHPOPMALIMOHHOE o0ecredeHue
MPOLECCOB ABTOMATH3 AN

ITocranoBka 3ajmau npuHsaTHs pemeHuid. Knaccudukanus 3amay npuHATUSA
peuieHuil. OTamnbl PEelIeHHs] 3aAad. ODKCIEPTHbIE NPOLEAYpbl. 3aJadyd OLECHUBAHHS.
Anroput™ 3kcnepTusbl. MeToasl nodydeHust SKcnepTHoM uHpopmauuu. [llkanb
U3MEPEHUH, METOABl OJKCIEPTHBIX MW3MEpeHHH. MeTronpl ompoca JKCIEPTOB,
XapaKTePUCTHKU SKCIEPTOB. MeToabl 00pabOTKH AKCHEPTHON WMH(GOpMAaLKU, OIECHKA
KOMIIETEHTHOCTHU KCIIEPTOB, OLIEHKA COIVIACOBAHHOCTY MHEHUH JKCIIEPTOB.

Mertoab! dbopmupoBanus HCXOIHOTO MHOXECTBa aIbTEPHATHUB.
Mopdonornueckuii aHanus.

MeToapl  MHOTOKPUTEPHAIBHOM  OLIGHKH  anbTepHaTuB. Knaccudukanums
METO0B. MHOXECTBA KOMIIPOMUCCOB M COTJIACUsA, IIOCTPOECHUE MHOKECTB. DYyHKIMS
IIOJIE3HOCTH. AKCHOMAaTHYECKME METOJbl MHOTOKPUTEPUAIBHOM OLEHKH. [Ipsmbie
METOIbl MHOTOKPUTEPUAIBHON OLICHKHM aJbTEPHATHB. MeETOApl HOpPMalIM3aluu
KpUTEpUeB. XapaKTepUCTUKH IpuopuTeTa Kpurepues. [locTynmpyemsble NpHUHIMIIBL
ONTUMAJIBHOCTU (PAaBHOMEPHOCTH, CIPABEIJIMBOM YCTYNKH, TIJIABHOTO KpUTEpHS,
aekcukorpaguyeckuii). MeTonpl anmnpokcuManuu (QYHKIMHM IOJIE3HOCTH. JlepeBbs
peumieHnii. MeTtonpl KommeHcanuu. MeToabl OpOroB HeCpaBHUMOCTH. [lmanorossle
METOJIbI IIPUHATHUS PELICHUN.

[IpuHATHE pELIEHUH B YCIOBUAX HEONPEACIECHHOCTH. BUIBI HEONIPEAEIEHHOCTH.
CraTucTruueckue MOJEIN MPHUHATHS peleHuid. MeToapl TriI00anbHOrO KPHUTEpHS.
Kputepun baiieca—Jlannaca, ['epmeiiepa, bepnymnrn—IJlamiaca, MaKCHUMWUHHBIN
(Banbna), MunnmakcHoro pucka Casumxka, ['ypeuna, Xomkeca—IJlemana u ap.

Heuerkne mHoO)ecTBa. OCHOBHBIE OINpPEACIICHHUS M ONEPALMM HaJ HEYETKUMH
MHOKECTBaMHU. Heuetkoe MOJEIIMPOBAHUE. 3anauun MaTeMaTH4ECKOTrO
IIPOTPaMMHUPOBAHUS IIPU HEYETKUX MCXOJIHBIX yCIOBUAX. [I0CTaHOBKM 337124 Ha OCHOBE
pa3IMYHBIX IPUHLUIIOB ONTUMAJIBHOCTH. HedeTkue OTHOLIEHMs, oOlepauuy Hax
OTHOLIEHUSIMH, CBOMCTBA OTHOLICHUH. [IpuHATHE pelIeHnid TPY HEYETKOM OTHOLIEHUU
OPEANOYTECHU Ha MHOXKECTBE anbTepHATWB. [IpuHATHE pelIeHnid NpH HECKOJIbKHX
OTHOLIEHUAX MPEIIIOYTECHHUS.

CpolictBa CiokHBIX cucTeM. OCHOBHBIE INPUHLHUIIBI CUCTEMHOIO IOAXOAA K
OLIEHKE COCTOSIHUS U YNPABJIEHUIO CIIOKHBIMU cucTeMaMu. CnaboCTpyKTypUpOBAaHHBIE
3a1a4d  yOpPaBJIEHUs, METOAbl W CHUCTEMBI IIPUHATHS YIPABICHUYECKUX PELICHUM.



NuTennexkTyalbHble YNpaBisdwolie cUCTEMBbl. HeueTkoe amanTUBHOE YNpaBJICHUE.
Metonsl cunteza CAY ¢ HeueTkuMH peryisitopamu. [IpuHOUMI AByXKaHaIbHOU
WHBAPUAHTHOCTU. MHOTOKPUTEPHUAIIBHBIE 33/1a4M YIIPABJICHUS.

[TonaTtre maHHBIX, CUCTeMbl JaHHBIX. OOBEKTHI JaHHBIX. ATPUOYTH OOBEKTOB.
3HaveHus AaHHbIX. aenTudukaropsl 00beKTa TaHHBIX, KJIIOUEBBIE DJIEMEHTHI TJAHHBIX.
ITonstue 3amucu gaHHbIX. Daitnbl  mgaHHBIX. ba3el  naHHbiX. TpeOGoBanwus,
npeabsBisieMble K 0a3am TaHHBIX. PactipeneneHubie 0a3pl JaHHBIX.

Mopgenmn naHHbBIX. PenmsinmonHas mojenb maHHBIX. CeTeBass MOJEIb JAHHBIX.
Hepapxuueckast MOJenb TaHHBIX. B3anMOCBsI31 MeXIy 00bEKTaMU U aTpuOyTamu.

Cucrempl  ympaBnenuss 0Oazamu  maHHBIX. (OCOOEHHOCTH  yNpPaBJICHUS
pacmpeneneHHbBIMU 0a3aMU TAHHBIX ¥ CUCTEMBI YIIPABIECHUS pacpeIeIeHHBIMU Oa3aMu
nauHbiX. CTaHgapThl HA 0OMEH JaHHBIMU Mex Iy noacuctemamu ACY.

[IpoextupoBanre 6a3  maHHbIX. JKWU3HEHHBIH TMKJI  0as3bl  JaHHBIX.
Konuenryanbnas mogens. Jlorndeckas monenb. CioBapu MaHHBIX, UX Ha3HA4YEHUE,
WHTETPUPOBAHHBIC W HE3ABUCHUMBIE CIIOBApPU JAHHBIX. YTOPSA0YEHHE KAHOHHYECKHX
cTpyKTyp. CUHTE3 JIOTHYECKUX CTPYKTYP JIOKAIBHBIX U paclpe/ieICHHbIX 0a3 JaHHBIX.

S3bIKH, UCIOIB3yeMble B 0a3ax JaHHBIX. SI3bIKM ONMUCAHUS JAHHBIX. SI3BIKU
MaHUMYJUPOBAHUS JAHHBIMU. Y POBHU aOCTPaKIIMU JJIs1 ONIMCAHUS TaHHBIX.

Baok 3. IIporpammHoe M HHCTPYMeHTaJNIbHOE o0ecnieyenne ACY

Opranusanus nporpaMmmuoro ooecrneueHust ACY. TexXHOTOTHH CTPYKTYpHOTO U
O00BEKTUBHO-OPHUEHTUPOBAHHOTO MporpammupoBanusi. KoHcTpynpoBanue abCcTpakTHBIX
TUTIOB JaHHBIX. HKaNCyIsIKs JAaHHBIX U METOAOB X 00pabOTKU B Kjaccax 0ObEKTOB.
Uepapxus knaccoB. ba3zoBble M NMPOM3BOAHBIE Kiacchl. [IpocToe M MHOXKECTBEHHOE
HacienoBanue. lleperpy3ka MeTomOB M omepanuii 00paOOTKM MaHHBIX B Kiaccax
0o0BbekTOB. AOcTpakTHble kiacchl. [lomumopdnas oOpaGoTka naHHbIX. BuptyanbHble
untepdeiicel. [lapamerpuzanus TUNOB JaHHBIX B Kiaccax M (QyHKUUAX. TuroBbie
CTPYKTYpbl OINHCAHMSI AOCTPAKTHBIX JIaHHBIX (MaccuB, CTEK, oOuepeidb, JABOMYHOE
nepeBo). IlporpammupoBaHue MaTEMaTHYECKUX CTPYKTYp (MAaTpUlbl M KOHEYHbIE
rpadsl). Meroasl mporpaMMHON 00pabOTKM nmaHHBIX. MTepamus u  pexypcus.
CoptupoBka u mnouck. KpuntoobpaboTka u cxkatue aaHHbiX. [lepeunciienue u
yHOpsAI0YUBaHUE KOMOMHATOPHBIX OO0BEKTOB. BBon-BbIBOA maHHbIX. OO0paboTka
(aiinos.

TexHonOrMM NPOrpaMMUpPOBaHHS. METOOUYECKHE W UHCTPYMEHTAJbHBIE
CpencTBa pa3pabOTKu MOIYJIBHOTO mporpammMHoro obecrieuenuss ACY. Kommumsnus u
penakTupoBaHue cCBsizel. Bepudukammss w oTimamka mporpaMmbl. ABTOMaTH3AIUS
pa3paboTKu MpOrpaMMHBIX MPOeKTOB. [IporpaMmHast TOKyMeHTaIusl.

Bunbel 1 KOMOOHEHTHI TporpaMMHOro odecrneueHusi. OnepalnroHHbIE CUCTEMBI.
Tpaucastopsl. Omynaropsl. [lpuknagHoe nporpammHoe obecneuenue. [lonsTue
CUCTEMBI CKBO3HOT'O IPOEKTUPOBAHUS.

Mogpenupyronue cucrembl B ACY. CHCTEMBI MOAEIUPOBAHUS DIIEKTPUUECKUX
cXxeM. MareMaThuyeckue MOJENIH OTACJIbHBIX KOMIIOHEHT cxeMbl. {dopMupoBaHue
KOMIUJIEKCHOM MOJIENIM TPOEKTUPYEMOTO OOBEKTAa HAa OCHOBE MOJENEH OTIEIbHBIX
KOMIIOHEHTOB.

CocraB u cTpykTypa rpadpuueckoii noacucrembl ACY. ba3zoas rpaduueckas
cuctema. [lpukmagnas rpaduyeckas cuctema. JIMHTBUCTUYECKUN W T€OMETPUYECCKUI



npoueccopsl. [Iponeccopbl Bu3yanu3allid UM MOHUTOpP TpadHUuecKoll MOJACHUCTEMBI.
ApxuTtexTypa rpa@uueckux TepMUHAIOB U pabOounX CTaHIUH.

Teopernyeckue OCHOBBI, CPEJICTBA W METOAbl MPOMBIIIICHHOW TEXHOJIOTHH
cozmanust ACYTII, ACVII, ACTIII u ap. Mogenn u MeToAbl HACHTUDHUKALIMH
IPOU3BOJICTBEHHBIX MPOLIECCOB, KOMITJIEKCOB M MHTEIPUPOBAHHBIX CUCTEM YIPABIICHHUS.

MeToabl COBMECTHOIO MPOEKTUPOBAHUSI OPraHU3alMOHHO-TEXHOJIOTUYECKUX
pacrpeeIEHHbIX KOMIUIEKCOB M CUCTEM yrnpaBiaeHuss uMu. DopMalin30BaHHbIE METO/IbI
aHanM3a, CHATE3a, UCCIEAOBAHUS ¥ ONTUMU3AIMKI MOAYJIBHBIX CTPYKTYp CHCTEM cOopa
u 06padotku nanueix B ACYTII, ACVII, ACTIII u ap.

Meroasl 3¢ GhEKTUBHON OpraHU3allid W BEICHUS CIEIUATU3UPOBAHHOTO
uHpopmanmoHHoro u nporpammuoro obecneuenuss ACYTIL, ACVYII, ACTIII u nap.,
BKJIIOYas 0a3bl M OaHKM JAHHBIX W METOJbl WX ONTUMHU3AIMU. METONbl CHUHTE3a
CHEHUAIbHOT0 MAaTeMAaTHYEeCKOr0 OOecrHeueHUs, MAaKeTOB MPUKIAJAHBIX MPOrpaMM U
TUMOBBIX MOAYJeH, (YyHKIHMOHAIBHBIX W oOecrneunBaromumx mnojacuctem ACYTII,
ACYVIIL, ACTIII u gp.

Meroabl  MJIAHUPOBAHUS W ONTUMHU3ALMM  OTJIAIKHU, COIMPOBOXKICHUS,
MOAU(PUKALMM W DKCIUTyaTallud 3a1ad  (PYHKIMOHAJIBHBIX K 00ECIEeYMBAIOIINX
noacuctem ACYTII, ACVYII, ACTIIII u gp., BKJINOYaAKOIIME 3aJayd yIpaBIICHUS
KadecTBOM, (MHAHCAMH W TEPCOHATIOM. MeToasl  KOHTpOJisA, oOecreueHus
JIOCTOBEPHOCTH, 3alllUThl W PE3ePBUPOBAHUS WHOOPMAIMOHHOTO W TMPOTPAMMHOTO
obecrieuenus ACYTII, ACVYIL, ACTIIII u np.

TeopeTnyeckre OCHOBBI W TNPUKIATHBIE METOAbl aHalu3a M TOBBIIICHUS
3¢ deKkTuBHOCTH, HaaeXHOocTH U kuBydecth ACY Ha »3Tamax HX pa3paboTKw,
BHEJPEHUS U OHKCIUTyaTauuu. TeopeTUYecKUe OCHOBBI, METOJbl U aJIrOPUTMBbI
JTUArHOCTUpOBaHUsS (ompeneneHus paboTOCTIOCOOHOCTH, TOWCK HEUCIPABHOCTEH U
nporuozupoBanus) ACYTII, ACVYII, ACTIIII u np.

Teopernyeckre OCHOBBI, METOJIbI U AITOPUTMbI MHTEIUICKTYAIU3alUKA PEIICHHUS
NpUKIAIHbIX 3a7a4 npu noctpoennn ACY mmpokoro HazHaueHus (ACYTII, ACVII,
ACTIIIT wu np.). Teoperuueckue OCHOBBI, METOJAbl U AJITOPUTMBI TMOCTPOCHHUS
AKCIIEPTHBIX W AMAJOTOBBIX nojcucteM, BkIOUeHHbIX B ACYTII, ACVYII, ACTIIII u
Ap.

Hcnonb30oBaHWEe  METOAOB  aBTOMATU3MPOBAHHOTO  MPOEKTUPOBAHUA  JJIA
noBeIeHns 3P dekTuBHOCTH paspadoTku U moaepuusanuu ACY. Cpencta U METOIbI
MPOEKTUPOBAHUS TEXHUYECKOT0, MATEMATHYE€CKOT0, TUHIBUCTUYECKOTO U IPYTUX BUIOB
obecneuenus ACY. Pa3paboTka MeTo10B 00ecredeHnss COBMECTUMOCTH U MHTETPALUU
ACY, ACVYTIL, ACVYII, ACTIIII n apyrux CUCTEM U CPEACTB YIIPABIECHUS.

I1. TpeGoBaHusI K YPOBHIO NOATOTOBKH MOCTYNAIOLIET0

Tocmynarowuii_0oJicen3HAmb/NOHUMAMb. _COEBPEMEHHbLE MAMEeMamu4ecKue
cpeocmea_hopmanuzauuy U areopummusayul. mexHol02udeckux npoueccos pasiudHou
dusuyeckoil npupoowl, hyHoamMenmanbHble NOJONCEHUS Meopul VYupasieHus, Memoobl
cunmesa U__aHaausa __cucmem__YIPAeieHUs, Memoobl NPUHAMUS _peuleHull u
ONMUMUZAYUU, CPEOCEA__NPOSDAMMHO20, UHDOPMAUUOHHO20 U UHCIPYMEHMAIbHO20
obecneyenus npoueccos YnpaesieHusl.




HOCMVI’ICUOWMﬁ 00J12ICEeH ymenis. paspa6amb16amb d)OD]I/laJZMSOGClHHO€
onucanue u ocywecmesisinob dji2opummu3auuro I’ZDOMSGOOCMGeHHbZX U mexnoaocu4ecCKux
npoueccos DCZS’JZM’%HOL? ¢M3M%€CKOL7 npupodbz, ocyuitecmeJisinis d)ODMMDOGClHue cucmem
ynpaeierHusd U UuxX 3J1emennos DCZS’JZM’%HOL? CMDVKWZVDHO?:Z CJIIOIICHOCMU, pa3pa6amb16amb
ajlieopummbvl  NPUHAMUA  YNPABIEHUYECKUX D@W@Hulj HA OCHOe6€ _peaquzauuu
COBPDEMEHHbIX cpedcme onmumu3duu, M00€Jlul906aHu}Z U nNpocHO3UPOBAHUA ,6 MOM
YUucjie Ha OCHoe¢e annapamd Helxlvl?OHHle cemeﬁ, pa3pa6ambleamb cpedcmea
qu)owwaquHﬂoeo obecneuenus npoyeccoe YNnpAaeieHuA, ocyuecnmeJiAmos
npocpaAMMHYIO peaiu3auuio aicopummos YynpaeieHUA.

I11. IlpumepHbIA BapUAHT 3aJaHUSA
[Toctynatommii momyyaer 3 (Tpu) BoOmpoca, HA KOTOPhIE OH JOJDKEH
MaKCHUMaJIbHO PaCIIMPEHHO MUCEMEHHO OTBETUTh. BOMPOCH! BRIOUPAIOTCS U3 KaXI0TO
0J10Ka.
3amaHue 1Mo cnenuaibHOM TUCHUILITUHE

((ABTOMaTI/I?)aI_II/I}I " YIIPABJICHUEC TCXHOJIOTHYCCKUMHU IIPOLHECCAMM U ITPOU3BOACTBAMM)

HanpasneHnue noarotoBku acnupaHToB: 2.3 «HpopManmoHHbIE TEXHOJIOTUH U
TEJIEKOMMYHUKALIIN

HanpasnenHocTs nporpamMmsl: 2.3.3 « ABTOMaTU3aLMs U yIpaBIeHUE
TEXHOJIOTHYECKUMH MPOLECCAMU U TPOU3BOACTBAMUY

Bompoc Nel
YCTOMYMBOCTh JTMHENHBIX CTallMOHApHBIX cucTeM. Kpurepuu JlsmynoBa, JIbeHapa—
[Tumapa, ['ypBuna, Muxaiiosa.

Bonpoc Ne2
VYcnoBusi CymiecTBOBaHMS U CBOMCTBA ONTUMAJBHBIX PEIICHUN 3aJayd JIMHEWHOTO

IPOrpaMMHUPOBAHMSL.

Bomnpoc Ne3
Oco0eHHOCTH yTpaBIICHUS paclpeIeIieHHBIMU 0a3aMy JaHHBIX U CUCTEMBI YIIPABICHHS

pacrnpeneneHHbIMI 0a3aMu TaHHBIX.

IV. Kputepun oueHnBaHus padoT NOCTYNAOIIAX

Kpurepuu oneHuBanus padOT MOCTYMAIONIUX: TOJHOTA PACKPBITUS BOIPOCOB
HK3aMEHAIlMOHHOTO OWJieTa; JIOTUYHOCTh M TOCJEA0BATEIBbHOCTh  M3JI0KEHUS
MaTepuasa; apryMEHTUPOBAHHOCTh OTBETa; CIOCOOHOCTh aHAIMU3UPOBATH U
CpPaBHHMBATh PA3IMYHBIE MOJXObl K PEUICHUIO OCTABIEHHON MPO0JIeMbl; TOTOBHOCTh
OTBEYaTh Ha JIOMOJIHUTEIbHBIE BOMPOCHI MO CYIIECTBY 3K3aMEHALIMOHHOTO OuJeTa.
Pe3ynbTaThl BCTYNUTEIBHOTO 3K3aMEHA OLICHMBAKOTCS KaK «OTIMYHO», «XOPOIIO»,
«YZOBJIETBOPUTEIILHOY, «HEYJOBJIECTBOPUTEILHO» U OOBSBIISIIOTCS B IEHb DK3aMEHa.

Orenka, 6Bl Kpurepuu onieHuBanus

OTnuuHo JlaHbl HcuepmIbIBarOIE 1 000OCHOBAHHBIC OTBETHI HA
BOIIPOCHI, TOCTABJICHHBIE YK3aMEHAIIMOHHOW KOMUCCUEH
Xopouio JlaHbl NOIHBIE, TOCTATOYHO TITyOOKHE M 0OOCHOBAHHBIE




OTBETHI Ha BOIIPOCHI, OCTABJICHHBIE SK3aMEHAIITMOHHON
KOMUCCHUEH

Y 10BII€TBOPUTEIIHHO JlaHbI B OCHOBHOM IPABUJIbHBIE OTBETHI HA BOITPOCHI,
IIOCTaBJICHHBIC YK3aMECHAIITMOHHOM KOMUCCHEN; OTBETHI Ha
BOIIPOCHI JTAIOTCSI B OCHOBHOM TIOJTHO TIPH CJIA00M
JIOTUYECKON 0(hOPMIICHHOCTH BBICKA3bIBAHUS
HeynosnerBopurensHo | He BBINOIHEHBI YCIOBUS, TO3BOJISIIOIINE BEICTABUTD
OLICHKY «YJIOBJIETBOPUTEIILHO»; TPETCHACHT
JEMOHCTPUPYET HEIIOHMMAHUE BOIIPOCA; Y ITPETCHICHTA
HET OTBETA HA BOMPOC.
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