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[IporpaMma KaHIMJATCKOro 5K3aMeHa [0 HANpABIEHHIO IIOATOTOBKH
09.06.01 MudopmaTHka H BBIYHCJIHTEILHAS TeXHHKA, [0 CIEMUATHHOCTH
2.3.3. ABromMaTH3auUsi M YNPABJIEHHE TEXHOJOTHYECKHMH HpPOLECCAMH M
HPOH3BOACTBAMHU

BBenenue

IIporpaMmma KaHIHIATCKOIO 9K3aMeHa MO CNeNHATBHOCTH «ABTOMATHAAIUS
U YOpaBICHHE  TEXHOJNOTMYECKHMH IPOLECCAMH H  [POU3BOJACTBAMUY
IpelHasHa4eHa JUld acHHUPAaHTOB (COUCKATeNel CTeleHH KaHIWaaTa HayK) B
Ka4ecTBe PYKOBOJSIIIETO y4eOHO-MeTOIUIECKOrO JOKyMeHTa IS
LieIeHaNpaBIeHHOM IIOATOTOBKH K claue KaHIUAATCKOTo SK3aMeHa.

Pazpaborannas mporpamMma BKJTIOYaeT PEKOMEH/ALMH M0 KaHTHIATCKOMY
3K3aMeHy INpeanoxeHHbIMH BY3amu: HMucrutyr mpobnem ympaenenuss PAH,
MockoBckuii roCyAapCTBCHHBIN YHUBEPCHUTET, Cankr-IleTepOyprexuii
FOCy[apCTBEHHBIM  YHHBEPCHTET BOOHBIX  KOMMYHHKaluil, MOCKOBCKHif
rOCYAIapCTBEHHBIM HHCTHUTYT CTallM M CIUIaBOB U MOCKOBCKHI IOCYJapCTBEHHbII
TEXHOJIOrHYeCKHH yHHuBepcuTeT «CTaHKHHY.

Llene 5K3aMeHa — YCTaHOBHTb DNIyOHHY HpO(eCcCHOHANBHBIX 3HAHH
COHCKATeNlsl YyYEHOH CTelleHH, YPOBEHb IOATOTOBJICHHOCTH K CaMOCTOATEIBHOH
Hay4YHO-HCCIIe0BaTEIbCKOM paboTe.

Cnaya KaHOUIATCKOTO SK3aMeHa II0 CIELHANbHOCTH 00s3aTeNbHa IS
[IPUCYIKTEHHI y‘-I@HOfI CTeIleHH KaHauaaTa HayK.

Jlanuas mporpamMMa NpeacTaBisieT coboil 6a30Byr0 4YacTh KaHAHIATCKOTO
dK3aMeHa IO CIelUaNbHOCTH. [[omomHuTeNbHas YacTh KAHIMJATCKOIO 3K3aMeHa
MO CNENHAIbHOCTH pa3pabaThIBAeTCs WHIMBUIYAIBHO IS KAXKIOTO ACIIHPaHTa
WA COHCKAaTeIs C y4eToM O0JaCTH €ro HayyHbIX MCCIEJOBAHHH M TEeMEI
JUCCEPTALIMOHHON pabOTHI M yTBEP)KIAeTCsl YueHsiM COBETOM (haKyIIbTETA.

CTpykTypa 3K3aMeHa

B ocHOBy HacTosueil mporpamMMbl ITOJIOKEHB! CIIEAYIOLIHE IHUCLHUIUIAHEL:
OCHOBBI TEOPHH YIPABJIEHUS, 3a]a4d U METOJBI ONTUMHU3AINH, 3a0aYl ¥ METOIEI
NPUHATHA PelLIeHHH, HHPpOpMaHOHHOE 00eCIIedeHne MPOIECCOB aBTOMATH3alNH,
nporpammHoe obecneuenue ACY, uncrpymentanbHoe obecneuenne ACY.

Paznen 1. OcHoBEI TeopuH yripaBiieHHs

1.1. OcHOBHbIE TOHATUS TEOPUH YNpPABJICHHA: LEJId W IPHUHIMIILL
yOpaBleHHs, JUHAMUYECKHe CHCTeMBl. MareMaTHYecKoe OIHcaHue OOBEKTOB
YIpaBIEHHUS: MPOCTPAHCTBO COCTOSIHHM, MepeAaTovyHble (PYHKIUH, CTPYKTYPHBIE
cxeMbl. (OCHOBHEIE 3alaud TCOPpHH VYIIpaBJICHUA: CT36HHH33HHH, CIIeXKCHHUE,

IIporpaMMHoOE YHpaBIIEHHE, OIITUMAJIbHOE YVIIDABJICHHUE, IKCTPEMAIIEHOE
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perynupoBanue. Knaccuduxamus cucreM yrpaBieHHs. ABTOMaTHYECKHE W
aBTOMaTH3upoBaHHble cucTeMbl ympaBiaeHus (ACY) TeXHONOTHYECKHMH
npoueccamu (TII) u mpoussoacTBamu. OCHOBHBIE MOAXOJBI K aHAIIM3Y M CHHTE3Y
aBTOMATUYECKUX U aBTOMATH3UPOBAHHBIX YIIPABISIEMBIX CHCTEM.

1.2. CTpyKTypbl CHCTEM YIpaBlICHHS: Pa3OMKHYTBIE CHUCTEMBI, CHCTEMEI C
00paTHOM CBS3bI0, KOMOHHUPOBAHHEIE CHCTEMEL JIMHAMHYECKHE M CTATHUECKHE
XdpaKTePHCTUKH CHCTEM YIpPaBJICHHsS: IepexonHass M BecoBask (QYHKIHH U MX
B3aMMOCBS3b, YaCTOTHBIE XapaKTEPUCTHKU. THIIOBBIE NMHAMUYECKHE 3BEHbI U UX
XapaKTEPUCTHKH.

1.3. TlonaTHe 00 YCTOWYMBOCTH CHCTEM YIpaBiIeHUS. YCTOHYMBOCTH IO
JIanyHOBY, acHMITOTHYECKas, SKCIOHEHIIHAIBHAS YCTOHYMBOCTD. Y CTOHYUBOCTh
no nepsomy npubmmkenuio. Oynxunn Jlsimynosa. Teopemsl 06 ycTOHYMBOCTH M
HEYCTOMYHMBOCTH.

1.4. YcTOHUMBOCT,  NUHEHHBIX  CTAlMOHAPHBIX  cHcTeM. Kputepuu
Jlsnynosa, JIsenapa-Illunapa, I'ypsura, MuxaiinoBa. YCTORYHBOCTE JTHHEHHBIX
HECTAllHOHAPHEIX CHCTeM. MeTOo CpaBHEHHS B TEOPHH YCTOWYHMBOCTH: JIEMMEI
I'ponyonna-bennmana, buxapu, HepaBeHcTBO YamiueiruHa. Y CTOWYHBOCTE
JMUHEHHBIX CHCTeM ¢ oOpaTHOM cBs3pio: Kpurepuii HalikBucra, Gobmoil
KO3 DHUITHEHT YCHIICHHUS.

1.5. Merozns! cuHTe3a OOpaTHOIl CBA3U. DJIEMEHTHl TEOPHUH CTAOHIIH3AIHH.
VipasnseMocTh, HabII01aeMOCTh, CTaOHITH3UPYEMOCTb. JyansHOCTE
ynpaBisgieMocTH W HaOmopmaemoctH. Kanonwueckue Qopmel.  JluHeiiHas
crabunuzanus. Crabumuzanus II0 COCTOSHHIO, IO BeIXxoay. Habmromaremu
cocrostHus. JluddepeHuuaTopsl.

1.6. KauecTBo mpoleccoB yIpaBieHHS B JIMHEHHBIX JIHHAMHYECKHX
cucreMax. Ilokasarenu KadecTBa IEPEXOAHBIX IPOUECCOB. MeTolbl OLIEHKH
kauectBa. Koppekuus cucteM ynpaBieHus.

1.7. YopaBnenue 1pd JEHCTBHA BO3MYLICHWH. Pa3nuyHble THUIIBI
BO3MYILIEHHH: OllepaTopHble, KOOpAUHATHbIE. MIHBapHaHTHBIE cucTeMbl. BomHOBOE
Bo3MylueHHe. HeBonHoBoe Bo3MyleHre. Meroz kBasupacuierieHus. Cruensmue
CHUCTEMBI.

1.8. Penelinass oOpaTHas CBA3b: anredpanyeckue M YacTOTHBIE METOJBI
UCCIIeI0BaHMUSL.

1.9. Crabunuzaiusi peryiasiTOpoM II€peMEeHHOM CTPYKTYpPBI: CKaJsSpHbIe H
BEKTOPHBIE CKOIB3SIIUE PEKUMBEIL.

1.10. YuuBepcansHslii perynsarop (ctabunuzarop Hyccbayma).

1.11. AGconroTHas ycTOMYNBOCTE. | eoMeTpryecKre U YaCTOTHBIE KPUTEPUU
abcomoTHOH ycToiunBOCTH. AGCOMOTHAS cTabunu3anysi. AJanTUBHBIE CHCTEMEI
cTabMIM3alMU: METO CKOPOCTHOI'O TPalieHTa, METOI LIEJIEBBIX HEPABEHCTB.



1.12. YnpaBnenne B  yCIOBHUSIX  HEONpeJEI€HHOCTH. IlO3MTHBHEIE
AUHAMUYECKUE CHUCTEMBI: OCHOBHEIE OINpENEICHHS MU CBOMCTBA, CTAOMIH3ALNA
NO3UTHBHBIX CHCTEM IIPH HEOIPEAEICHHOCTH.

1.13. AHanuTHYECKOE KOHCTpyHpOBaHHe. MieHTU(DUKAIMS IUHAMHYECKHX
CHCTEM. DKCTPEMAaIbHBIE PETyIATOPEl — CAMOOII THMHU3ALHS.

1.14. Knaccuduxarus JUCKPETHEIX CHCTEM aBTOMATHYECKOTO yIpaBIIeHHS.
YpaBHEHMs UMITyJIBCHBIX CHCTEM BO BPEMEHHOM 06J1acTh. Pa30MKHYTEIe CHCTEMEL.
Ornncanve UMITyIbCHOTO dneMeHTa. VIMIyIbCHAs XapakTepHCTHKA [IPUBEACHHON
HCTIPEPBIBHOW 9acTW. 3aMKHYThle CHCTEMbl. VYpaBHEHHS pa3OMKHYTHIX M
3aMKHYTBIX HMMIIYJIbCHBIX CHCTEM OTHOCHTENIFHO peLIETYATHIX  (DYHKIIMHL.
Huckpernsie cuctemsl. ZET-mpeobpasoBanue pemerdarsix GYHKIHE H ero
CBOMCTBA.

1.15. Tlepenaro4nas, mnepexoaHas ¥ BecoBas (QYHKIHMH HMITYIBCHOM
cucteMsl. Knaccupukanusi cucTeM ¢ HECKOJIBKMMH HMITYJIBCHBIMH 3T€MEHTaMH.
MHoromepHble HMITYJIbCHBIE CHCTeMbl. OnEcaHHe MHOrOMEPHBIX HMITYJTBCHBIX
CHCTEM C IIOMOILEIO IPOCTPAHCTBA COCTOSHHM.

1.16. YcroiunBocTe JUCKpeTHBIX cucTeM. McciegoBanue yCTORYHBOCTH 11O
nepBOMy NpHOIMmKeHHto, Meto GpyHkuuit JIsmynosa, meton cpaBHenus. TeopeMsl
06 ycroityuBoctu: kpurepuii Illopa-Kyna. CHHTe3 DHCKPETHOro peryasTopa IMo
COCTOSIHHIO Y IO BEIXOAY, IIPH HAJIUYUU BO3MYIICHUI.

1.17. SneMeHTBI TeOpUH pealu3aldi JHHAMHYECKHX CHCTEM.

1.18. KonceppaTuBHble ~JHHAMHYECKHE CHCTEMbL. DJEMEHTHl TEOPHH
OudypKaluu.

1.19. OcHOBHBIE BUIBI HENWHEWHOCTEH B CHUCTEMax YIpaBieHus. MeTombl
HCCIIeI0BaHMS MIOBEICHUS HEIMHEHHBIX CHCTEM.

1.20. ATokonebaHusi HeIHHEHHBIX CHUCTEM, oToOpaxeHue A. IlyaHkape,
(GyHKUus nocnenoBaHusi, nuarpamma Jlameppest. OpOHUTadbHAs YCTOWYHMBOCTE.
Teopembl 00 ycTOMYHBOCTH TNpeIeNbHBIX LUKIOB: AHApoHoBa-Burra, Kenurca.
CyiecTBoBaHHE MpeeNbHBIX IUKIIOB: TeopeMbl benaukcona, Jronoka.

1.21. ludpepeHniraTOps! BBIXOA TUHAMUYECKOM CHCTEMEL.

1.22. I'mankue HeIMHEHHBIE THHAMHYECKHE CHCTEMBI Ha INIOCKOCTH: aHAIIH3
YIPaBIIEMOCTH, HAOIFOAaeMOCTH, CTAOMIN3UPYEMOCTH M CHHTE3 O0PaTHOH CBSA3H.

1.23. VopasneHnue cucteMaMH C MOCIEIEHCTBHEM.

1.24. Knaccudukanuss ONTHMAIBHBIX CHCTEM. 3aJadd  OITHMH3ALHM.
[Tpuauun makcumyma [lontpsiruna. J[HHaMIrdeckoe MpoOrpaMMHPOBaHHE.

1.25. YopaBieHue CHHTYJISPHO-BO3MYIIEHHBIMH CHCTEMAaMH.

1.26. UrpoBoii nmoaxox kK crabumuzanud. [l-onTHUMH3aIus yopaBlieHHS.
BubpanuroHHas cTabumu3amnus.



1.27. OBpucTiHUeckrne MeETOABl CTAOHIH3AIMH: HEWpPOCETH, pa3MEIThIE
MHOXECTBA, HHTEJUIEKTYaJIbHOE yIIpaBIeHHE.

Pazpen 2. 3anaun 1 METOBI ONTHMU3ALUN

2.1. TTocTanoBka 3a1a4 MaTeMaTHU4YECKOTI 0 IIpOrpaMMHUPOBaHHS.
OnTHMH3AIMOHHEIH HOXXOX K MpobieMaM YIpaBleHHS TeXHONOrHYeCKHMH
nponeccaMd M IMPOM3BOJACTBEHHBIMHM CHCTeMaMH. J[ONyCTHMOE MHOMXECTBO M
ueneBasd QyHKIusA. POPMBI 3aIIUCH 3329 MATEMATHYECKOTO IIPOrPaMMUPOBAHHS.
Knaccupukanus 3anay MaTeMaTHIeCKOro NporpaMMHPOBAHHSI.

2.2. TlocTanoBKa 3ana9u JHHEHHOro NporpamMMmupoBaHus. CTaHiapTHas W
KaHOHMYecKas (opMbl 3amucH. JIONyCTMMBIE MHOKECTBA W ONTHMAJIbHBIE
peleHus 3a1a4 JIMHEWHOIO IPOrpaMMHUPOBaHus. BEIMyKIIEle MHOMXeECTBA. Y CIIOBHS
CYIIECTBOBaHUS M CBOMCTBAa ONTUMAJIbHBIX pEIIEHUM 3a4add JHHEHHOTro
nporpaMMHpoBaHusi. OIOpHBIE pEIIeHHS CUCTEMBI JIMHEWHBIX YypaBHEHWIL.
Ceelienre 3aJ1au¥ JTUHEHHOTO MPOrPaMMHPOBAHMS K JHCKPETHOM ONTHMMU3ALIMN.
CuMiiekc-MeTo1.

2.3. Teopuss ~ NBOHCTBEHHOCTH B  JIMHEHHOM  IPOrPaMMHPOBAHMHU.
JIBoHCTBEHHBIE 3anaud. l'eomeTpuueckass HWHTEPIpPETAlMs JBOHCTBEHHBIX
IIEPEMEHHBIX. 3aBHCHMOCTb ONTHMANBHBIX pElIEHMH 3a7a4d  JUHEHHOTO
NpOrpaMMUPOBAHHUS OT ITAPaMETPOB.

2.4. HeoOxonuMble YCIOBHS ONTHMAIBHOCTH B HEJIMHEHHBIX 3amadax
MaTeMaTUIYeCKOr0 MporpaMMHpoBaHHs. JIOKaNbHBIH M INIOOAIBHEIA SKCTPEMYM.
HeobOxomumele  ycnoBusi 6e3yclOBHOTO 3KCcTpeMyMma  auddepeHnupyeMBIX
¢yukuuii. Heobxomumele ycnoBus skctpemyMa audpepeHuupyeMor GpyHKIME Ha
BBIMyKJIOM MHOXkecTBe. Heobxommmele ycinosus Kyna-Takkepa. 3amaun 00
YCIIOBHOM 3KCTpEMyMe U MeTOJl MHOKUTeel Jlarpamxka.

2.5. JlokanpHbit u rIobanbHBIA sKcTpeMyM. HeoOxomumele ycioBHs
Oe3ycioBHOTO 3KcTpeMyMa nuddepeHuupyeMsix ¢Gyukuwmid. HeoOxomumbie
YCIIOBHSA 2KCcTpeMyMa AuddepeHnHpyeMoil (QYyHKIHH Ha BBINTYKIOM MHOJKECTBE.
Heobxonumele ycnoeuss Kyna-Takkepa. 3amaun 00 YCIOBHOM 3KCTpEMyME H
METOJ MHOXKHUTeNEN Jlarpanxka.

2.6. Beimykiiele QYHKIMM H UX CBOHCTBA. IlocTaHOBKA 3afaddl BBIITYKJIOTO
IporpaMMHUpoBaHus U (opMbl UX 3anucu. [Ipocreiinine CBOMCTBAa ONTHMAIBHBIX
pereHui. HeobxonuMmeie U JOCTaTO4YHbIE YCJIOBHS JKCTpeMyMa
muddepeHIEpyeMoif  BEITYKIIOH GYHKIIHH HA BBITYKIOM MHOXECTBE H HX
npumeHeHue. Teopema Ynu3aBel. Teopema Kyna-Takkepa m ee reoMerpudeckas
UHTEpIIpeTaLus. OCHOBbl ~ TEOPHM  JBOMCTBEHHOCTH B  BBIIYKIOM
porpaMMupoBaHuy. JIMHeliHOe @porpaMMHpOBaHHE Kak 4YacTHBIH Clly4ai

BeIIYKII0rO. IToHsATHE 0 Hernaakoi Bemykinoi ontuMuzanui. Cyoauddepeniman.
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2.7. Knaccuduxanus MeTonoB Ge3yciOBHOM onTuMH3amuH. CKOPOCTH
cxonuMocTd. MeTozs! nepsoro nopsiaka. I'paguenTHble MeToasl. MeToasl BTOporo
nopsiika. Merox Herotona u ero Momupukamun. KBasHMHBIOTOHOBCKHE METOJIBL.
Metoxsl nepemMeHHONH MeTpHKH. MeTO[bl CONpSKEHHBIX IPaHeHTOB. KoHeuHo-
PasHOCTHAs aNIPOKCUMALHs TPOU3BOAHBIX. KOHEUHO-pa3HOCTHBIE METO/EL.
Mertozsl HyseBoro mopsaka. MeToxs INOKOOPJIHHATHOIO cIlycKa, Xyka-/[»XuBca,
CONPXKCHHBIX  HanpableHHH. Metonbl  aedopMHpPyeMBIX  KOH(pUIypalmil.
CuMILIEKCHBIE METOMEL.

2.8. OcHOBHBIE TIOAXOABI K pEIICHHIO 3a4ad ¢ OrPaHNUYCHUAMHU.
Krnaccupurauus 3anas 1 MeTonoB. MeToAs! NpoeKTHPOBaHUs. MeTOx pOeKLiH
rpagueHTa. MeTtox yciaoBHOro rpaaumeHta. MeTonsl cBeleHHS 3amad ¢
OrpaHMYEHHSMH K 3afadaM Oe3yCJOBHOH ONTHMH3aLMH. MeETOmbl BHEIIHHX H
BHYTPEHHHX MITPahHbIX OyHKIMHA, CrnenuaibHele METOABI PpElIeHHs 3amad
YCTIOBHOM ~ onruMmusauuu. KoMOMHHPOBaHHEBIH MeTON NPOEKTHPOBAaHUS U
wrpaduerx ¢GyHKnMiE. Meron 3epKalbHBIX MOCTpoeHHH. MeTon CKONB3AIIEro
JOIyCKa.

2.9.3ama4u  CTOXACTHUYECKOro mporpamMmmupoBaHms. CToXacTHUECKHe
KBasurpagueHTHele MeToabl. IIpamble u  HempsaMmble MeTombl. Merton
IPOCKTHPOBAHHS CTOXAaCTHYECKUX KBAa3UTpagueHTOB. MeTOIBl CTOXAaCTUYECKOM
anmnpokcuManud. MeTonsl ¢ omnepanueil ycpenHenus. Meronsl ciay4aiHOro
noucka. CToxacTHYeCKHE 3aJlaud C OTpaHHYCHHSIMH BEPOSTHOCTEH NPHPOJIbL
CToxacTu4ecKkue pa3sHOCTHBIE METOABL. METOABI ¢ YCpPEIHEHHWEM HalpaBieHHi
cnycka. CrienianbHble IPUEMbl PETYJIHPOBKH Iara.

2.10. Metoasl ¥ 3agadM  JUCKPETHOTO IMPOrpaMMHUPOBAHMs. 3ajauu
LEJIOYUCIIEHHOr0 JIMHEMHOI0 MPOrpaMMHUpoBaHus. Meronsl orceyenus I'omopwu.
Merton BeTBeili u rpaHul. 3ajada o0 HaszHauyeHUsX. BeHrepckuil anroputM. 3agauu
ONTHMU3ALMS Ha CeTIX U rpadax.

Paznen 3. 3amauu ¥ METOABI IPUHSATHS PELICHUE

3.1.IloctaHoBKa 3amay MNpHHATHA pelneHuid. Kiaccupukamms 3amad
NPUHATHS PELIeHHMH. DTalbl pelleHHs 3ajady. DKCIEePTHBIe NpoUeayphl. 3aaaduu
OLICHHBaHHA. AJTOPUTM OKCHEPTU3bl. MeToasl TMONMy4YeHHs OIKCIIEPTHOM
uHpopMauuu. IlIkanel u3MepeHH, METOIbI SKCIIEPTHBIX H3MepeHuil. MeTous
OIIpOCa KCIEPTOB, XapaKTEPHUCTUKH dKCHEpTOB. MeToasl 00paboTKH SKCIIEPTHOM
HHGOPMAINH, OLEHKa KOMIIETCHTHOCTH 3KCIEPTOB, OLEHKA COIVIACOBAHHOCTH
MHEHHH JKCIIEepPTOB.

3.2. Meronsl (QopMHpPOBaHHS HMCXOJHOIO MHOXECTBA  AJbTEPHATHB.

Mopdonorndeckuii anamms.



3.3. MeToasl MHOIOKpUTEPHAIBHOH OIEHKH anbTepHaTHB. Kimaccudukarws
METON0B. MHOXeCTBa KOMIIPOMHCCOB H COIJIACHS, ITOCTPOEHHME MHOJMKECTB.
DyHKUKS [10J1€3HOCTH. AKCHOMAaTHYECKHE METOBI MHOTOKPHTEPHAIHHON OLIEHKH.
IIpsimMble  METOABI MHOTOKPUTEPHUATLHOW OLEHKH  ajJlbTEpHAaTHB. MeTomsl
HOpMaJIM3allid ~ KpUTepHeB.  XapaKTEPUCTUKH  INIPHOPUTETAa  KpPUTEPHEB.
Hocrynupyemple NPUHLHUIBI ONTUMAIBHOCTH (PaBHOMEPHOCTH, CIIPaBeIMBON
YCTYIIKH, TJIaBHOIO KPUTEpHs, JeKCHKorpadudeckuii). MeTonsl annpoKCHMAaIMu
¢yHKIMU monesHocTH. JlepeBbs pemenui. MeToapl KommeHcamuu. MeToas
[IOPOrOB HECPABHUMOCTH. JIHaloroBble METOAbI IPUHATHS PEIICHHIA.

3.4. IlpunsiTHe pelleHWH B  YCIOBHSAX  HEONPENEIICHHOCTH. Buubl
HeonpeaeaeHHOCTH. CTaTUCTUYECKUEe MOJENW TPHHATHA pelleHud. MeTomsl
rnobaneHoro kpurepus. Kpurepum baiieca-Jlamaca, I'epmeiiepa, Beprymim-
Jlannaca, MaxkcumuHHBIN (Banppa), MuaMMakcHoro pucka Casumka, ['ypsuia,
Xomxeca-Jlemana u zip.

3.5. Heuetkne MHOXxecTBa. OCHOBHBIC OINpENCIICHHS H OINEPAllMd Haj
HEYEeTKUMH MHO)KecTBaMU. HedeTkoe MopenupoBaHue. 3aiadd MaTeMaTHUYECKOTO
IIPOrpaMMHpPOBAaHUS IIPH HEUETKHX HCXOAHBIX YCIOBHAX. ITocTaHOBKH 3amad Ha
OCHOBE Pa3JIMYHBIX IPUHLHUIIOB ONITUMaIbHOCTH. HeueTkue OTHOILIEHHUS, Onepauu
HaJl OTHOILUEHMSIMH, CBOMCTBA OTHOILUeHW. [IpuHsTHe pelieHWil mpu HeueTKOM
OTHOIICHHUH MPEANOYTSHUH Ha MHOXKECTBE albTepHaTuB. [IpuHATHE pelIeHuH MpU
HECKOJIbKHUX OTHOIIEHUSIX MPeMOYTEHHS.

3.6. CBolicTBa CIIOXKHBIX CHCTEM. OCHOBHBIe IIPUHITHUIIEI  CHCTEMHOTI'O
IOAXO0Ja K OIEHKE COCTOSHHS U YIPaBJICHHIO CJIOXHBIMH CHCTEMAaMH.
CnabocTpyKTypUpOBaHHbIE 334l YIIPABJICHUS, METOJBl M CHCTEMBI IPHUHATHA
yIpaBleHYeCKuX peleHuid. VHTeuleKTyanbHble  YIPaBISIOIMIME CHCTEMBI.
Heuerkoe anmantuBHOe ympasieHHe. Metonpl cuHTe3a CAY ¢ HedeTkuMH
peryisaTopamu. [puHIMI JIBYXKaHaJEHOM HHBAPHAHTHOCTH.
MHOTOKpHTepHATBHBIE 3aJ]a4H yIPaBISHHS.

Paznen 4. MudopmanunonHoe odecriedeHre MPOLECCOB aBTOMaTH3 ALK

4.1. TlousaTHe NAHHBIX, CHCTEMbI NaHHBIX. OOBEKTHl NAaHHBIX. ATpHOYTHI
00BeKTOB. 3HaueHHs NaHHBIX. MIeHTHGHKATOphl O0BEKTa IAHHBIX, KIIOUYEBBHIC
3JIeMEeHThl HaHHBIX. [JoHATHe 3amucu JaHHBIX. Dalinel JaHHBIX. ba3bl JaHHBIX.
TpebGoBanus, npeassaBiseMble K 6a3aM JaHHBIX. Pacnipesienennsle 0a3bl JaHHEBIX.

4.2 Mopenu NaHHBIX. PensinuoHHas Moaeiab naHHeIX. CereBas MoJelb
JMaHHBIX. Mepapxuueckass MoJeNb JaHHBIX. B3auMocBsi3u Mexay OObeKTaMH U
aTpHOyTaMHu.



4.3. Cucrembl ympasneHusi 6azamy JaHHBIX. OCOGEHHOCTH YIpaBIEHHS
pacnpelieleHHbIMA Oa3aMH JAHHBIX H CHCTEMBl YIIPaBJIEHHs PaCHpeacIeHHBIMH
Gazamu faHHBIX. CTaHIapThl HA OOMEH JaHHBIME Mex Iy moacucteMamu ACY.

4.4. IlpoextupoBanue 0a3 paHHbIX. JKHM3HEeHHBIH IMKI 6a3bl JaHHBIX.
KonuentyanpHnas Mozens. Jlorngeckast Moaens. CloBapH JaHHBIX, MX HA3HAYEHHE,
WHTEIPUPOBAaHHBIE W HE3aBHCHMBIE  CIIOBApH  JaHHBIX.  YIOpSIOYEHHE
KaHOHHYECKUX CTPYKTYyp. CHHTE3 JIOTHYECKUX CTPYKTYP JOKAJIBHBIX H
paclipejieleHHbIX 0a3 TaHHBIX.

4.5. JI3p1kH, ucnonp3yemble B 0a3ax JaHHBIX. SI3BIKM OMUCAHUS JAHHBIX.
J13BIKM MaHUITYIMPOBAHKS JaHHBIMHU. YPOBHU abCTPaKIUH JJIs OIIMCAHNUS AAHHBIX.

Pazpnen 5. IIporpammuoe ob6ecneuenne ACY

5.1. Opranusanus nporpaMmHoro obecmeuenuss ACY. Texnonorum
CTPYKTYPHOTO %} 00BEKTUBHO-OPUEHTUPOBAHHOTO IIPOrpaMMHPOBaHHS.
KoHcTpyupoBaHue aOCTpakTHBIX THUIIOB MOaHHBIX. MHKancymamus OaHHBIX |
METONOB MX 00paboTkH B Kiaccax oOwmekToB. Mepapxus kimaccos. basosble m
npou3BoAHbIe Kiaccel. [IpocToe M MHOXKecTBeHHOe HaciemoBaHue. [leperpyska
METOZOB U ollepauuii o0pabOTKM NaHHBIX B Kjaccax OO0BEKTOB. AOCTpaKTHEIE
knaccel. IlomamopdHas oOpaboTka pmaHHBIX. BupryansHble uHTEpdEHCHI.
IlapameTpuzaniug THIIOB JaHHBIX B Kiaccax W (yHKUHAX. THIOBBIE CTPYKTYpHI
OmUcaHusl abCTPaKTHBIX NaHHBIX (MACCHB, CTEK, OYepelb, IBOHYHOE IEPEBO).
IIporpammupoBaHue MaTeMaTHUYeCKUX CTPYKTYp (MaTpULbl B KOHEYHbIe rpadsb).
Meros! nporpaMMHO#l 006paboTku AaHHEIX. MTepanus u pekypcus. CopTupoBKa U
nouck. KpunroobpaboTka U cikaTHe AaHHBIX. IlepedriciieHHe W ynopsaoduBaHHE
KOMOMHATOPHBIX 00BeKTOB. BBo-BEIBOA maHHEIX. OOpaboTka (haiios.

5.2. TexHosNOTMH [IPOrpaMMHUPOBAHUS. Mertonuueckue 5
UHCTpYMEHTaJIbHblE  CpeICTBAa  pa3pabOTKM  MOJAYJIBHOIO  IPOrPaMMHOIO
obecrieuenus ACY. Komnunauus M penakTHpoBaHue cBazeil. Bepuduxanusa u
oTiazKa MporpaMMbl. ABTOMaTH3alds pa3pabOTKU IIPOTPaMMHEIX IIPOEKTOB.
[IporpamMmuas TOKyMeHTALIHS.

5.3. Bunpl 1 KOMIIOHEHTHI NpPOrpaMMHOTO obecnieueHus. OmnepalioHHbIE
cuctemsbl. TpaHcasaTopsl. OMynaropsl. [lpukiagHoe nporpamMmHoe obecredeHue.
[ToHsITHE CHCTEMBI CKBO3HOTO IIPOSKTHPOBAHUS.

5.4. Monemupyromue cuctemsl B ACY. CucreMsl MOAeIUpPOBaHUS
DIIEKTPUYECKUX cxXeM. MareMaTH4ecKrue MOJAEIU OTAENBbHBIX KOMIIOHEHT CXEMBI.
@opMupoBaHHE KOMILIEKCHOM MOJENH IPOCKTHPYEeMOro oOBeKTa Ha OCHOBE
MoJeJieil OTIEIbHBIX KOMIIOHEHTOB.

5.5.CoctaB u crpykrypa rpaduueckoii mnoacuctemsl ACY. ba3zoas

rpaduyeckas cucreMa. [Ipuknannas rpadmdeckas cucreMa. JIMHTBUCTHYECKUHN H
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FeOMETpUYeCKMi  mponeccopsl.  [Iporeccopsl  BH3yanu3auuu H  MOHHTOD

rpaduyecKoil MOACHCTEMBI. ApaneKTypa rpauyecKux TEPMUHAIIOB U paﬁoqnx
CTAHLIUN.

Pasnen 6. MHcTpyMeHTansHOe 06ecneuerne ACY
6.1. TeopeTnueckue OCHOBBI, CpeACTBA ¥ METO.EI IIPOMBIIIUIEHHOX
TexHonoruu cosganus ACYTII, ACVIL, ACTIIII u ap. Mogmenn ¥ MeTojsl

UJICHTHPHUKAIUH IIPOU3BOACTBEHHBIX MIPOLIECCOB, KOMILIEKCOB 7§
HHTEIPUPOBAHHBIX CUCTEM YIIPABJICHUS.
6.2. Metoasl COBMECTHOTO IIPOEKTUPOBAHMS OpraHu3aIMOHHO-

TEXHOJIOTHYECKUX DACTIPEAEICHHEIX KOMILUIEKCOB H CHCTEM YIIPABIEHHS HMH.
®opmManK3oBaHHBIE METOLbl aHANW3a, CHHTE3a, HCCICIOBAHHMS M ONTHMH3AIHU
MOJYJBHBIX CTPYKTYp cHCTeM cOopa u obpaborku mamHeix B ACYTII, ACVII,
ACTIIII u np.

6.3. Metop! 3¢ (eKTHBHOI OpraHU3aliy U BEJCHHS CIIEHUATA3NPOBAHHOTO
MH(QOPMAIMOHHOIO ¥ mporpaMmuoro obecneyenus ACYTII, ACVII, ACTIIII u
Jp., BKIo4yas 0a3pl U OaHKM JaHHBEIX W METOABl HX ONTHMH3alUU. MeToJbl
CHHTE3a CIIEMUAJBHOIO MAaTeMaTH4eCKOro o0ecledeHus, MaKeTOB MPHKIAIHBIX
IporpaMM H THIOBBIX MoJylel, (YHKIHOHANGHLEIX M 0OecHeuyHBaIOLINX
noxncucrem ACYTII, ACVYII, ACTIIII u ap.

6.4. Meronpl MIaHMPOBaHUS M ONTHMH3ALUH OTIAIKH, COIPOBOMKICHHI,
MOIU(UKAUK W SKCIUTyaTallMy 3a/a4 (DYHKIHOHAILHBEIX W ODOECHeYHBAIOLINX
noacucreM ACYTII, ACVII, ACTIIII u zp., BKIroyaromue 3a1a4qu yIpaBieHus
KayecTBOM, (puHaHCaMH M IepCOHaJOM. MeETOAbl KOHTPOJA, OOeCIeUeHUs
JIOCTOBEPHOCTH, 3alIUThHI U pe3epBUPOBAHUSI WHGOPMAIIMOHHOIO M IIPOrPaMMHOIO
obecneuenns ACYTIL, ACVII, ACTIIII u np.

6.5. Teoperudyeckne OCHOBEI U MPHKJIAIHBIE METOABI aHAIH3a H IIOBBIIIECHHUS
3(QpexTUBHOCTH, HajaekHOCTH M kuBydecTd ACY Ha sramax ux pa3paboTKH,
BHEJIPEHUS M OKCILIyaTallMd. 1eopeTHuecKHe OCHOBBI, METOJbI H AaJIrOPHTMEI
AWarHOCTUPOBaHMA (ONpeaeneHHs paboTOCIIOCOOHOCTH, TOUCK HEUCIIPABHOCTEH U
nporrsosupoBanusi) ACYTIL, ACVII, ACTIII u np.

6.6. TeopeTnueckre OCHOBBI, METOABI M AJTOPUTMBI HHTEJUIEKTYaIH3allMU
pelIeHUsl NPUKIAJHBIX 3anad npu noctpoeHnr ACY IMIHPOKOrO Ha3HAYEHHS
(ACVYTII, ACVYII, ACTIIIT u ap.). TeopeTmyeckre OCHOBBI, METOJIBI M aJITOPUTMEI
IIOCTPOCHUS SKCIEPTHBIX M AUAJOTOBBIX mNoacucTeM, BKIOYeHHBIX B ACYTII,
ACYTI, ACTIIIT u gap.

6.7. Ucnionr30BaHHEe METOIOB aBTOMATH3HPOBAHHOTO MPOEKTUPOBAHUS IS
noBblieHus: 3¢ dexTuBHOCTH paspaborku u Moxepumsaumu ACY. Cpexncrsa u

METOMIBI ITPOEKTUPOBAHUS TEXHUYECKOIro, MaTEMaTU4€CKOI0, TMHIBUCTUICCKOT'O 1
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ApyruX BumoB obecmeueHus ACY. PaszpaboTka MeTOHOB obecreyeHus
cosmecTumMocTd 1 uHTerpauun ACY, ACYTII, ACVYII, ACTIIII u apyrux cucreM
U CPEJICTB YIIPaBIICHHUS.
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ynpasieHus: Yu. B 3-x T. M.: zg. MI'TVY, 2000.

5. Emenssnos C.B., Koposurn C.K. HoBele Tumbl o6paTHOH CBS3M.
YnpasieHue Ipy HeonpeeneHHocTd. M.: Hayka, 1997.

6. PoikoB A.C. Meroapl CHCTEMHOIO aHalM3a: ONTHMH3AlMi. M.:
DkoHoMHuKa, 1999,
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ynpasnenus. M.: Beicias mkoma, 1994.

8. Ilocnienros [I.A. CuryauuonHoe ympaBieHue: Teopus u mpakTuka. M.:
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10. Kysnenor H.A., Kyns6a B.B., Kosanesckuii C.C., Kocsuenko C.A.
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M.: ®usmariut, 2002.
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Hayxka, 1986.
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cucteM. CII0.: ITutep, 2000.
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