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Beenenne

B ocHoBy Hacrosielr mporpaMmbl MOJIOKEHBI CIEAYIONINE TUCHUIUIMHBI CUCTEMHBIN aHalu3,
UCCJIEIOBAHUE OIepaluii, Teopus U METOAbl IMPUHATUS PEUICHUM, TEeopHus YIpaBleHUs,
MaTeMaTU4YeCcKoe MPOrpaMMHUPOBAHHUE, ITUCKPETHAs ONTHUMHU3ALMS, METOJAbl HCKYCCTBEHHOTO
MHTEJJIEKTa U JKCIEPTHBIE CHUCTEMBbI, OCHOBBI MH(OPMATUKHU, MHGOPMAIMOHHBIE CHUCTEMBI U
TEXHOJIOTHH.

[Iporpamma paspaboTaHa »dKCIEPTHBIM COBETOM BbIcIIed aTTecTallMOHHOW KOMHCCUU
MunucrepcTtBa o0Opa3oBanus Poccuiickoit denepanuu Mo YHOPaBICHHUIO, BBIYUCIUTEIBHON
TEeXHUKEe M uHpopMmaTtuke npu ydactuu WHctutyra mpoGnem ynpasinenus PAH, Wucrturyra
cucreMHoro a"aimza PAH, MoOCKOBCKOro rocyJapCcTBEHHOTO MHCTUTYTa CTajd U CIUIABOB U
BopoHexckoro rocyjapcTBEHHOIO TEXHUYECKOTO YHUBEPCUTETA.

1. OcHOBHBIC IOHATHUSA U 321241 CHCTEMHOI0 aHAJIN3a

IloHATHA O CHCTEMHOM IOAXOJE, CUCTEMHOM aHajlu3e. BpineneHue CUCTEMBI U3 CPEnbl,
onpezeneHue cucrteMbpl. CUCTEMBI M 3aKOHOMEPHOCTH UX (YHKIUOHHUPOBAHUS U Pa3BUTHUS.
VYpaBiseMocTb, JOCTH)KMMOCTb, yCTOMYMBOCTh. (CBOMCTBA CHUCTEMBI: ILIEJIOCTHOCTb U
YJIEHUMOCTb, CBSI3HOCTh, CTPYKTYpPa, OPraHU3alMsl, UHTEIPUPOBAHHBIE KAYECTBA.

Mopgenu cucteM: CTaTHYE€CKHE, JIMHAMHYECKHE, KOHIICNTYalbHbIC, TOMOJOTUYECKHE,
dbopmanuzoBaHHbIe (MIPOLEAYPH POpMAU3ALMKA MOJIENEH CUCTEM), HH(OPMALIMOHHBIE, TIOTUKO-
JUHTBUCTUYECKUE, CEMAHTUUECKHE, TEOPETUKO-MHOKECTBEHHBIC U JIp.

KJ'IaCCI/I(l)I/IKaI_[I/IH CUCTEM. ECTGCTBGHHLI@, KOHICIITYAJIbHBIC W HNCKYCCTBCHHBIC, IIPOCTBHIC U
CJIOKHBIC, LCJICHAIIPABJICHHBIC, MLCJICTIOJararomue, aKTUBHBIC W ITACCHUBHBIC, cTaOWILHBIE U
Pa3BUBAOMIUCCA CUCTEMBI.

OcHOBHBIC MCTOHOJIOTUYCCKUC TPUHIUIIBI daHAJIN3a CUCTEM. 38.)18.‘-11/1 CHCTEMHOTO aHaiu3a. Poib
YCJIOBCKA B pCHICHUH 3aJa4 CUCTCMHOI'0 aHajIn3a.

2. Mopeiu 1 MeTObI IPUHSATHS PellieHU i

[TocranoBka 3amauy mpuHATUS pewmeHMid. Knaccudukanus 3amad OpuHATHS peLIeHUH. DTambl
peleHus 3a1a4.

DKCIepTHBIE TPOLEAYPHl. 3aJaud OICHUBAHUA. AJITOPUTM ASKCIEPTU3BL. METOIbI MOYYSHUS
skcriepTHOM uH(popmanmu. [lIkamel U3MepeHHi, METOIbl IKCHEPTHHIX H3MEpeHHidl. MeTombl
OTIpOCa IKCTIEPTOB, XaPAKTEPUCTUKH IKCIIEPTOB. MeTo1bl 00pabOTKHU SKCIIEpTHON MH(POpMAInH,
OLIEHKA KOMIIETEHTHOCTH 3KCIIEPTOB, OLIEHKA COIIACOBAHHOCTH MHEHHUM 3KCIIEPTOB.

Mertoanl (I)OpMI/IpOBaHI/IH HCXOJHOTI'O MHOXKXECTBA aJIbTCPHATHUB. MOp(I)OJIOFI/IquKI/Iﬁ aHaJn3.

MeToapl MHOTOKpUTEpHUATIBbHOW OLEHKU ajnbTepHaTuB. Knaccudukanus meronoB. MHoxecTBa
KOMIIPOMHUCCOB U COTJIaCUs, MOCTPOCHUE MHOKeCTB. DYyHKIIMS MOJIE3HOCTH. AKCHOMAaTUYECKUE
METO/Jbl MHOTOKPUTEPHATLHOW OIeHKH. [IpsiMble METOIbl MHOTOKPUTEPHUATHHOW OIICHKH
anbTepHATHUB. METOoAbl HOpPMANM3AIMU KPUTEPUEB. XapaKTEPUCTUKHU MPUOPUTETA KPUTEPHUEB.
[TocTynupyemple TPHHIUIB ONTHMAIBHOCTH (PaBHOMEPHOCTH, CIPaBEIJIMBON  YCTYIIKH,
TJIABHOTO KPUTEpUs, JEKCUKOTrpaduieckuii). MeToasl anmpokcuManuud (YHKIIUU TOJE3HOCTH.
HepeBbsi pemieHuil. Metoapl KoMIleHCaluu. MeTOIbl aHAIMTHYECKOW uepapxuu. MeToasl



MOoporoB HCCPaBHUMOCTH. I[I/IaJIOI‘OBBIC MCTOAbI TPUHATHA peIHCHI/Ifl. KauecTBeHnHunie METOAbI
MIPUHSATHS PEIICHUH (BepOaIbHbII aHAIN3).

[IpunsTue peuieHU! B YCIOBUAX HeompeneneHHOCTH. CTaTHUCTHYECKHWE MOJENU MPUHATHUS
pemenuii. Metonel TnobampHOro Kputepus. Kpurtepum baiteca—Jlamnaca, I'epmetiepa,
bepnymnmu—IJlannaca, mMakcumuHHbIN (Banpna), muHumakcHoro pucka CaBumka, ['ypsuna,
Xomxeca—JIlemana u ap.

[IpunsTHEe KOJIEKTHBHBIX pemeHuil. Teopema Dppoy u ee ananu3. [IpaBuna GOJBIIMHCTBA,
Konpopce, bopma. Ilapamokc Koumopce. PaccTtosiHue B NOpOCTpaHCTBE OTHOLICHHIA.
CoBpeMeHHbIE KOHIIETIIIUY TPYNIIOBOT0 BbIOOpA.

Mognenu 1 MeToAbl MPUHATHS pelIeHUi npu HedeTkoi uH(opmanuu. HeueTkue MHOXecCTBa.
OcHoBHBIE  OIpeAeNeHUs] M ONepalud HaJl HEYeTKMMM MHOXKecTBamMu. Heuerkoe
MOJICJIMPOBaHUE. 3aJlayd MaTeMaTU4YeCKOro IMPOTPaMMUPOBAHUSA IPU HEYETKUX HCXOJHBIX
yCIOBUSAX. 3ajaya ONTHUMHU3ALMKM HA HEYETKOM MHOXKECTBE JONMYCTUMBIX yclIoBHM. 3anaua
JOCTH>KEHHUSI HEUYETKO OIpenesieHHOM 1enu. HeueTkoe maTtemaTuyeckoe MpOorpaMMHUpPOBAHHE C
HE4YeTKUM oToOpakeHueM. [locTaHOBKM 3a7ady  Ha OCHOBE pa3jMUHBIX IPUHLUIIOB
onTUManbHOCTH. HeueTkne OTHOLIEHUs, Onepaluy HajJ OTHOLIECHUSMH, CBOMCTBA OTHOLIEHUH.
[TpunsiTue pemieHui Mpu HEUYETKOM OTHOUIEHUM MPEANOYTEHUH Ha MHOXKECTBE aJbTEPHATUB.
[IpuHsiTHE pelIeHni py HECKOJIbKUX OTHOLLICHUAX MPEANOYTEHUS.

Urpa xak moaens KoHGIUKTHON cutyanuu. Knaccuduxarus urp. MarpuduHbie, KOOrepaTuBHbIE
u auddepeHnnanbapie Urpsl. LleHBl W onTHManbHbIe cTparerud. UHMCThIe W CMENIaHHBIC
crparerud. OyHKIMSA MOTEPh MPU CMELIAHHBIX CTparerusax. ['eomerpuyeckoe MnpeacTaBieHUE
urpel. HuxHsAS ¥ BepxHss 1eHbl UTp, ce/uioBas Touka. [IpuHumun MuHumakca. Pemienue urp.
JlomuHupyromue U mnoisie3Hble crparerud. HaxokaeHuwe onTuManbHBIX cTpareruil. CeneHue
UTPHI K 33/1a4e JINHEHHOTO MPOrpaMMHPOBaHUS.

3. OnTuMu3anus ¥ MaTeMaTu4eckoe NporpaMMHupoBaHue

OHTI/IMI/ISaHI/IOHHHﬁ noaxoa K HpO6HCMaM YHpaBJICHUA WU TPUHATHA peH.IeHPIfI. I[OHYCTI/IMOC
MHOXECTBO H IICJICBaA (1)}’HKIII/I$[. q)OpMI)I 3alucCu 3aaa4 MaTeMaTH4YCCKOIro mporpaMMupOBaHusl.
KJ'IaCCI/I(l)I/IKaI_[I/IH 3aa4 MaTeMaTUYCCKOT O MMPporpaMMUupOBaHUsL.

[TocTanoBka 3amgaun JUHEHHOro mHporpamMMupoBaHus. CTaHzapTHas U KaHOHUYECKas (OpPMbI
3anuCu. ['MIIEepPIUIOCKOCTH M NOJYNpPOCTpaHCTBA. J(ONMyCTHMMBIE MHOXECTBA M ONTHMAJIbHBIC
pelieHus 3a1ad JMHEMHOro IporpaMMupoBaHus. Beimykibsle MHOecTBa. KpailHuMe TOUkM U
KpaliHUE Jy4H BBINYKJIBIX MHOXECTB. Teopembl 00 OTAENsIoLIeii, OMOpHONH M pa3Aesstoueit
runepruiockoctu. IIpencrasiieHre TOYEK JOMYCTUMOTO MHOXKECTBA 3a4auyd  JIMHEWHOIO
MPOrPAMMUPOBAHMS Yepe3 KpallHUE TOYKM W KpaWHHE Jy4dd. YCIOBHUS CYIIECTBOBAHHS U
CBOICTBA ONTUMAJIBHBIX PEIIEHUN 3aJaul JUHEWMHOTrO IporpaMMupoBaHus. ONOpHBIE peIIeHUs
CHUCTEMBI JIMHEWHBIX YPAaBHEHMM M KpallHUE TOYKH MHOXECTBA JOMYCTUMBIX PpEHICHUMN.
CBeneHue 3ajaun JIMHEWHOTO NPOTPaMMHPOBAHUSA K AMCKPETHOM onTuMu3anuu. CHMILIEKC-
MeToA. MHOTOKpHUTEpHaIbHbIE 33Ja4H JIMHEHHOTO MPOTPaMMHUPOBAHUS.

JIBoiicTBeHHbIE 3a1aun. Kpurepun onTHUMaIbHOCTH, JOKAa3aTENbCTBO JOCTaTOUYHOCTH. Teopema
paBHOBECHsI, €€ CJIEJICTBUS M IpUMeHeHus. TeopeMbl 00 ampTepHaTMBax U Jemma Papkaiia B
TEOPHH JINHEWHBIX HEPABEHCTB. I 'eoMeTpruecKas HHTEepIIpeTalus ABOMCTBEHHBIX IIEPEMEHHBIX U
JI0Ka3aTeIbCTBO HEOOXOIUMOCTH B OCHOBHBIX TEOPEMAX TEOPUH JBOMCTBEHHOCTH. 3aBUCUMOCTh
ONTUMAJIbHBIX PEILICHUN 3a1a4U JTUHEHHOTO IPOrPaAMMHUPOBAHMS OT ITApaMETPOB.



JlokanbHBI M TI00aNbHBIA SKcTpeMyM. HeoOXxoaumelie ycnoBusi 0e3yClIOBHOTO 3KCTpEeMyMa
muddepennupyembix  ¢yHkiuid. Teopema o cemioBoii Touke. HeoOxommmbie yCIoBUS
skcTpemyma nuddepeHupyemoii GyHKIIMK Ha BBITYKIOM MHOXecTBe. HeoOXomuMbIe yCIoBHs
Kyna—Takkepa. 3amaun 06 yCIIOBHOM SKCTpEMYyMe U METOI MHOXKHUTENeH Jlarpamxka.

Brimykiible ¢pyHKIIMM M UX CBOMCTBA. 3aJaHUE BBIMYKJIOTO MHOXECTBA C MOMOIIBIO BBITYKIIBIX
¢byaknuii. IlocraHoBKa 3aaud BBITYKJIOTO TMPOTPAMMHUPOBAaHUST W (OPMBI UX 3aIlUCH.
[Ipocreiiiue cBoicTBa ONTHUMANBHBIX perieHuil. HeoOxomumble M JOCTaTOYHBIE YCIOBHS
skcTpemyma nuddepeHmpyeMoll BBIMYKIOW (YHKIIUUM HA BBIMTYKJIOM MHOXECTBE H WX
npumeHenue. Teopema VYna3aBel. Teopema Kyna—Takkepa u ee reoMeTpuyeckas
unrepnperanus. OCHOBBI TEOPUU ABONCTBEHHOCTH B BBIITYKJIOM MPOrpaMMHUpOBaHUH. JInHelHoe
MPOrPaMMHUPOBAHUE KaK YaCTHBIM cCiydaid BbIMyKsIoro. IloHsTHe O HernaakoW BBITYKIOW
onrummsanmn. Cyonuddepenmmann.

Knaccudukanus metomoB Oe3ycinoBHOW onTtuMusamud. CKOPOCTH CXOJUMOCTH. MeTomabl
nepBoro nopsaka. I'paguentHeie MeToapl. Meronsl Broporo nopszaka. Meron HeroToHa u ero
Monupukanuy. KBa3MHBIOTOHOBCKHME MeETO/bl. MeToAbl IMEepeMEHHOM MEeTpUKU. MeToabl
COMNPSDKEHHBIX I'paJueHTOB. KoHEUHO-pa3HOCTHas amnmpoKcuManus Npou3BOAHBIX. KoHeuHo-
pa3HOCTHBIE METObl. MeToabl HyJeBOro nopsaka. Meroasl HOKOOPAMHATHOTO CITYyCKa, XyKa—
JlxuBca,  CONpPSDKEHHBIX — HampaBiieHMH. Metoasl  neopMUpyeMbIX  KOH(UIypanuii.
CummnnekcHble  Meronbl. Kowmmekc-meronsl.  Pemienne 3agau  MHOTOKpUTEpUaIbHOU
ONTUMM3ALMK METOaMHU IIPSIMOIO ITOKMCKA.

OcHOBHBIE moAXoJbl K PCIICHUIO 3aJa4 C OI'paHUYCHHUAMMU. Knaccn(bmcaunﬂ 3ada4d U METOOOB.
Mertoabl npoekTHpoBaHUsA. MeToA HpPOeKLMM TpajueHTa. MeToj YCIOBHOTO TIpajdeHTa.
MGTOZ[BI CBCACHUA 3ada4 C OI'paHUYCHHUAMU K 3aJadyaM 663yCJ’IOBHOI71 OIITUMM3AIINH. MCTOI[I)I
BHEIIHUX M BHYTPEHHHMX MITpapHbIX QyHKIUH. KoMOMHUPOBaHHBI METOA MPOEKTUPOBAHUS U
mrpadHbIX QyHKIUI. MeTo1 3epKaibHBIX MOCTPOEHU. MeTOoJT CKOJIB3SIIEro JOMyCKa.

3ama4l CTOXaCTHYECKOro ImporpaMMupoBaHusa. CTOXacTHYECKHE KBa3UTPaJUEHTHBIE METO/IBI.
IIpsiMble ¥ HempsMble METOABI. MeTo NPOEKTHUPOBAHUS CTOXACTUYECKUX KBA3UTIPAIUEHTOB.
Meroapl  KOHEYHBIX PpPa3sHOCTEM B  CTOXACTHYECKOM  IMPOrPaMMHMpPOBAHHHU.  MeTozsl
CTOXAaCTUYECKOU aIlpoKCUManuu. Meroasl ¢ omnepauuend ycpeaHeHus. Meroasl Cily4alHOTo
noucka. CToxacTUyecKue 3a/1a4yi ¢ OTPAaHUUYEHUSIMHU BEPOSITHOCTEH mpupoabl. [Ipsmbie MeTObI.
CroxacTudyeckue pa3sHOCTHBIE MeETOAbl. METOApl C YCpPEIHEHHWEM HalpaBJIICHUH CITyCKa.
CrnennanbHble IPUEMBI PETYIMPOBKY II1ara.

Meronbl M 3agauM JIHUCKPETHOIO IPOTpaMMHUPOBAHUA. 3aJayd LEIOYUCIEHHOTO JIMHEWHOIO
nporpaMmupoBaHusa. Meronpl orcedeHust I'omopu. Merton BerBel M rpaHMil. 3ajgada o
Ha3zHayeHUsX. BeHrepckuii anroput™. 3ajaun ONTUMHU3ALMY Ha CETIX U rpadax.

Merox AMHAMUYECKOTO MPOrpaMMUPOBAHUS Ul MHOTOILIATOBBIX 3aJay IPUHATHS PELICHUM.
[Ipuammn  ontumanbHOCTH  bemnmana. OcHoBHOE  (DYHKIIMOHAILHOE  ypaBHEHHE.
BrrunciurensHas cxema MeToAa JMHAMUYECKOr0 MPOrpaMMHUPOBAHUS.

4. OCHOBBI TEOPHH YNIPABJICHUS

OcHOBHbIE TIOHATHSA TEOPUU YIPABICHUA: LEIM W NPUHLMUIBI YIpPaBIEHUS, JUHAMUYECKHE
cucTeMbl. MaTeMaTuieckoe ONHUCaHHEe OOBEKTOB YIPABJIEHUS: IPOCTPAHCTBO COCTOSHUIA,
nepegaToyHble (QYHKIHMH, CTPYKTYpHble cXeMbl. OCHOBHBIE 3aJaud TEOPUH YIPaBICHHUS:
cTadmnu3anusi, CJeKEHHe, MPOrpaMMHOE  yIpaBlieHHE, ONTUMAJIbHOE  YIpaBICHHE,
JKCcTpeMalibHOe perynupoBanue. Kinaccudukanus cucteM ynpaBieHuUsI.



CTpyKTypBsl CHUCTEM YIIpPABJICHUS: PA30MKHYTBIE CHUCTEMbI, CHCTEMBI C OOpaTHOH CBS3bIO,
KOMOUHUpPOBaHHbIE CHCTEMBbl. JIMHaMUYeCKHE M CTATHYECKUE XaApPaKTEPUCTHKH CHCTEM
yIIpaBJICHUS: TEPEXOIHAsl U BecoBask (PYHKIMH U MX B3aUMOCBS3b, YACTOTHBIC XapaKTEPUCTHKH.
TunoBble TMHAMUYECKUE 3BEHBS U UX XapAaKTEPUCTHUKHU.

[TonsitTue 00  YCTOMYMBOCTH CHCTEM  yIpaBleHUA. YCTOMYMBOCTH 10  JISmyHOBY,
aCUMNTOTUYECKAs,, OSKCHOHEHUHAIbHAs  YCTOWYMBOCTb.  YCTOWYHMBOCTH IO  IIEPBOMY
npuommkenuto. Oynaknun JlsmyHnosa. TeopeMbl 00 yCTORYMBOCTH M HEYCTOHYUBOCTH.

VY CTOWYMBOCTh JIMHEMHBIX CcTanMoHapHbIX cucteMm. Kputepum Jlamynosa, JIbenapa—Illunapa,
I'ypBuna, Muxaiisioa. Y CTOWYUBOCTh JUHEWHBIX HECTALIMOHAPHBIX CUCTEM. MEeTO/ CpaBHEHHS B
TEOPUU YCTOMYMBOCTH: JieMMbl ['ponyoimia—bemnimana, buxapu, HepaBeHcTBO Yaruisirusa.
YCTOWYNBOCTh JIMHEHHBIX CHCTEM C OOpaTHOM CBs3bIO: Kputepuil HaiikBucra, O0JBIION
KOA(UIIUEHT YCUIICHUS.

Metonpl cuHTE3a OOpaTHOW CBS3U. OJEMEHThl TEOpUM CTAOMIM3alUMU. YTPaBIsSEeMOCTb,
Ha0JII01aeMOCTh, CTAaOWIM3UpyeMOCTh. JlyalnbHOCTh YHPABISEMOCTH U HaOJIIOJaeMOCTH.
Kanonnveckune ¢opmel. Jluneitnas cradunuzamnus. CTaOuimm3anus 1Mo COCTOSIHUIO, 10 BBIXOIY.
Hab6nronarenu cocrosiaus. JuddepeHunaropsl.

KauecTBO npoueccoB ynpasieHus B JIMHEHHBIX JUHAMAYECKUX cucTeMax. [lokasaTenn kauecTa
IIEPEXOHBIX ITpoLeccoB. MeToabl OLIeHKH KadecTBa. Koppekuus cucreM yrpaBieHUsI.

VihpasineHue npu JEHCTBUHM BO3MYUICHUM. Pa3nnuHbple THIIBI BO3MYILEHHH: ONEPATOPHBIE,
KoopauHatHble. MHBapuanTHbIE cucTeMbl. BonHoBoe Bo3MyiieHne. HeBonHOBOE BO3MYyILEHHUE.
Mertopn kBasupaciueruieHus. Cleasiue CuCTEMBI.

Peneitnas o6paTHa${ CBA3b. anre6pa1/1quKI/Ie N 4aCTOTHBIC MCTOAbI UCCIICAOBAHMA.

Crabunuszanus peryasiTopoM MepeMeHHON CTPYKTYpbI: CKaJIipHbIE M BEKTOPHBIE CKOJb3AIINE
PEXUMBI.

YHuBepcanbHbIi perynarop (cradbunuzarop Hyccbayma).

AOcomoTHas  yCTOMYMBOCTh. ['eoMeTpuyeckue W 4YacTOTHbIE KpUTEpUU  aOCOJIFOTHOU
yCTOMYMBOCTU. AOCONIOTHAs cTraOunm3anus. AJANTHBHBIE CHUCTEMBbl CTAOWIM3AIMU: METOJ]
CKOPOCTHOTO I'PaJJUEHTA, METO] LIEJIEBBIX HEPABEHCTB.

praBJ’ICHI/IC B YCJIOBUAX HCOIIPCACIICHHOCTH. Ilo3uTuBHEBIE JUHAMHUYCCKHUEC CUCTCEMbI. OCHOBHBIC
OMMpCACIICHUA U CBOﬁCTBa, CTa6I/I.]'H/ISaI_II/I$I IMO3UTHUBHBIX CUCTEM ITPHU HECOIIPCACIICHHOCTH.

AHanuThueckoe KOHCTpyupoBaHue. MneHTudukanus JUHAMHUYECKUX CHUCTEM. DKCTpeMajbHbIe
PEryIATOPBI — CAMOOIITUMU3ALIMS.

Knaccudukanus AMCKPETHBIX CUCTEM aBTOMATHUYECKOTO YIpPAaBJIEHUS. YpaBHEHUS UMIYIbCHBIX
CHCTEM BO BpeMeHHOH oOnactu. PazoMkHyThle cucTeMbl. OmnHcaHue MMITYJbCHOTO 3JIEMEHTA.
NMiynbcHast XapakTEPUCTHKA IPUBEICHHONM HENPEPBIBHOW YacTH. 3aMKHYTBIE CHCTEMBI.
YpaBHEHHSI Pa30MKHYTBIX M 3aMKHYTBIX HMMIIYJIBCHBIX CHCTEM OTHOCUTEJIBHO pELIETYATBIX
¢byukuuii. {uckpernsie cucteMsl. ZET-npeoOpa3oBanue pemeryarbix pyHKINUNA U €ro CBOKWCTBA.



[lepenarounasi, mepexonHass W BecoBass (YHKIMHM HMITYJIbCHOM cucteMbl. Kiaccuduxanus
CHUCTEM C HECKOJbKMMHU HMMIYJbCHBIMU 3J€MEHTaMU. MHOTrOMEpHbIE€ HWMITYJIbCHBIE CHCTEMBI.
Onucanne MHOIrOMEPHBIX UMITYJIbCHBIX CUCTEM C IOMOUIbIO IPOCTPAHCTBA COCTOSIHUM.

Y CTONYMBOCTD TUCKPETHBIX CHCTeM. MccinenoBanrue yCcTOMYMBOCTH TI0 IEPBOMY MPHOIMKEHUIO,
Meroa pyuknuit JismyHoBa, MeTo cpaBHEeHHs. TeopeMbl 00 ycroiunmBocTH: Kputepuid [lopa—
Kyna. CuHTE3 IUCKPETHOIO pEryjasTopa MO COCTOSHUIO M 10 BBIXOAY, HpU HAINYUU
BO3MYIIICHUMA.

DJIEMEHTHI TEOPUU PeAIU3aUU JUHAMUYECKUX CUCTEM.

KoHcepBaTuBHBIE TUHAMUYECKUE CHCTEMBI. DIIEMEHTHI TEOpUU OU]ypKaIuu.

OCHOBHBIC BHUbI HCIMHEHHOCTEH B CHCTEMax YIIpaBJICHUA. MGTOI[I)I HUCCICA0OBaHUsA IOBCACHU
HEJIUHEHHBIX CHCTEM.

ABTOKONIE0aHUST HEJTMHEHHBIX cucTeM, oToOpakeHue A. Ilyankape, QyHKIMS MOCIEIOBAHUS,
nuarpamma Jlameppes. OpOoutaiibHasi yCTOMUHUBOCTb. TeopeMbl 00 YCTOMYMBOCTH MPEACIbHBIX
uukioB: AnzapoHoBa—Burra, Kenurca. CymiecTBoBaHME NpEAENbHBIX IMKIOB: TEOPEMBbI
bennukcona, Jlronoka.

JuddepeHunaropsl BbIX0Ja TMHAMUYECKONH CUCTEMBI.

[nankue HETWHEWHBIC JAWUHAMHYECKUE CHUCTEMbl HA IUIOCKOCTH: AaHalM3 YIPaBISEMOCTH,
HAOJI0/TAEMOCTH, CTAOMITM3UPYEMOCTH U CHHTE3 OOPaTHOM CBSI3U.

VYrpasieHue cUCTEMaMHU C MOCIIEICCTBUEM.

Knaccudukanus ONTHUManbHBIX CHCTeM. 3aJayd oNnTUMu3anuu. [lpuHOMN Makcumyma
[TouTpsaruna. JluHaMuueckoe mporpaMMHUpPOBaHUE.

VYrpaBneHnue CUHTYISPHO-BO3MYIIIEHHBIMUA CHCTEMAaMH.
H?- v H[ -crabunm3arst. Minimax-cra0uM3anus.
UrpoBoii moaxon k crabunuzanuu. li-ontumuzanus ynpasieHus. Bubpaimonnas ctabunuzanusi.

OBpHUCTUYECKHE METOJIbl CTAOMIN3AINK: HEMPOCETH, pa3MbITble MHOXKECTBA, HHTEIUIEKTyaIbHOE
yIpaBJeHHE.

5. KoMnboTepHbIe TEXHOJI0THH 00pad0TKH HH(POPMALIMHU

Omnpenenenre u oOmas Ki1accUpHUKAMs BUAOB HMH(OPMAIMOHHBIX TEeXHOJOTHH. Moaenu,
METOJbl M CcpelacTBa cOopa, XpaHEHHUs, KOMMYHHMKAIMd U 00pabOTKH HHPOpMAIMH C
MCIIOJIb30BAaHUEM KOMIIBIOTEPOB.

[TporpaMMHO-TEeXHUYECKHE CpPEACTBA peaTHU3allMi COBPEMEHHBIX O(MUCHBIX TEXHOJIOTHIA.
CranmapTsl MOIB30BATENECKUX HHTEP(HENCOB.

Coznmanne W 0o0pabOTKa TEKCTOBBIX (hailIOB M JOKYMEHTOB C HCIIOJIh30BAaHHUEM TEKCTOBBIX
pEeNakToOpoB U mporeccopoB. [IporpammHbie CpeiacTBa co3gaHUS U 00pabOTKU 3IEKTPOHHBIX
TaOJINII.



[IporpamMHBIE CpeacTBa cCO3AaHUsI TpadUuecKuXx OOBEKTOB, TrpaduvecKkue MpPOIECcCOphI
(BeKTOpHAs U pacTpoBas rpaduka).

[Tonsitue wMHGOPMAMOHHON cuUCTeMbl, OaHKM M 0a3bl JaHHbIX. Jlormyeckas u Quznyeckas
opram3anus 0a3 JaHHBIX. MoJenu MpeACTaBICHUS TaHHBIX, APXUTEKTypa U OCHOBHEIC
byaxkuun CYBJl. Pacnpenenennsie bJl. [IpuHnumnuanpHbie OCOOCHHOCTH W CpPaBHHUTCIIBHBIC
XapaKTepUCTUKU  (paiin-cepBepHON,  KIMEHT-CEPBEPHOM WM HMHTPAHET  TEXHOJIOTHHU
pacrpezieieHHON 00pabOTKH TaHHBIX.

Pensimonnbii  moaxon Kk  opranusanuu  bJI.  basucHble cpenctBa  MaHMIYJIMPOBaHUSA
PENALMOHHBIMUA  JAHHBIMH. METOAbl  MPOSKTUPOBAHMS  PENALNMOHHBIX  0a3  JaHHBIX
(HOpMaIM3anusl, CEeMaHTHYECKOE MOJICIMPOBaHUe JaHHbIX, ER-nuarpammer).

SAzpiku nporpamvupoBanust B CYB/I, ux knaccudukamnus m ocooeHHocTr. CTaHIAPTHBIN S3BIK
0a3 manHbIx SQL.

[lepcnektuBHble KoHUeNuuu moctpoeHuss CYBJl (HeHopmanuzoBaHHbIE pensiuonHble B/l
00BEKTHO-OPUEHTHPOBAHHBIE 0a3bl IaHHBIX U JIP.).

OcHOBHBIE ceTeBble KOHIENIUU. [o0anbHBIe, TEPPUTOpPUATBHBIE W JIOKAJbHBIE CETH.
[TpoGnemsr cranmpaptuzanuu. CereBas mojaenb OSI. Mojenn B3auMOICHCTBUS KOMIIBIOTEPOB B
CETH.

Cpena nepcaauu OaHHBbIX. Hpeo6pa30BaHHe COO6H.I€HPIﬁ B JJICKTPUUYCCKUC CUTI'HAJIbI, UX BHUAbI U
napamMeCTphl. HpOBO[[HBIe u 6GCHpOBOI[HI)I€ KaHaJIbl ICpEaAavIn JaHHbIX.

Jloxanwsubie ceTu. [IpoToKOBI, 0a30BBIE CXEMBI TAKETOB COOOIIEHUM M TOMOJOTHUU JIOKATBHBIX
cereil. CereBoe obopynosanue JIBC.

['moGanbHbIe ceT. OCHOBHBIE OHATUA U onpeneneHus. CeTH ¢ KoMMyTalliel MakeToB U S4Yeek,
CXEMOTCXHHUKA U HpOTOKOHLI. HpI/IHIII/IHI)I MECIKCETCBOI'O BBaHMO}IeﬁCTBHﬂ n OpFaHI/I3aHI/II/I
MOJIb30BaTENBCKOTO JMOCTyma. MeToasl M cpeAcTBa 3amuThl MHPOpMaAuu B ceTsAX. ba3oBbie
TEXHOJIOTHH 0€30MaCHOCTH.

CereBble OIEpaliOHHbIE CHUCTEMbI. APXUTEKTypa CETEBOM OMEPAllMOHHOW CHUCTEMBI: CETEBbBIE
000JIOUKH W BCTPOCHHBIE cpencTtBa. O030p M CPaBHUTEIBHBIA aHAIN3 TMOMYJISIPHBIX CEMEHCTB
cereBbix OC.

[TpunaIMnBl (YyHKIIMOHUPOBaHUS Internet, TUMOBBIE HH(POPMAIIMOHHBIE OOBEKTHI U PECYPCHI.
Knrouesrsie aciektel WW W-TEXHOJIOTHH.

Anpecarusi B cetn Internet. Metoasl u cpenctBa moucka wuHGopmaruu B Internet,
WH(OPMAIIMOHHO-TIOUCKOBHIE CHCTEMBI.

SI3BIKM M cpencTBa mporpaMMHUpoBaHus Internet mpuitokeHui. SA3bIKk THIEPTEKCTOBOW Pa3METKH
HTML, oOcHOBHblE KOHCTPYKIIMH, CpEACTBAa MOJArOTOBKM THIEPTEKCTa (pElaKkTOpbl U
KoHBepTOpbl). bazossie nonstuss VRML.

Opranuzanus creHapueB oroOpaxenus u npocmorpa HTML n0KyMeHTOB ¢ MCHOJIb30BaHUEM
00BEKTHO-OPUEHTHPOBAHHBIX SI3BIKOB IIPOTPAMMHUPOBAHHSL.



[IpencraBienue 3Byka MW HM300paKEHHS B KOMIIBIOTEPHBIX CHCTEMax. YCTpPOHCTBa BBOJA,
0o0paboTKH W BbIBOJA MysbTUMenua HHpopMmanuu. DopMarsl NpPEACTABICHUS 3BYKOBBIX U
BuneodaiinoB. Ouudpoka u kommpeccus. [IporpamMMHbIe CpencTBa 3amucd, OOpadOTKH U
BOCIIPOU3BEICHUS 3BYKOBBIX U BUAeo(ailioB. MynbTUMeMa B BBIYMCIUTEIbHBIX CETAX.

OCHOBHBIE pa3liesibl TEOPUHM M TIPWIOKEHUH MCKYCCTBEHHOro uHHTeIeKkTa. Omnucanue u
IIOCTAaHOBKAa 3aJayd. 3agayd B [POCTPAHCTBE COCTOSIHUH, B IPOCTPAHCTBE LEJICH.
Knaccudukanus 3amad mo cremeHu cinoxHOcTH. JluHelHble anroputmsbl. llonmHOMUambHBIE
AJITOPUTMBI. 3KCHOH€HHI/I3,JIBHLI€ AJITOPUTMBI.

Buzasl v ypoBHM 3HaHuil. 3HaHus W AaHHble. PakThl W mpaBuia. [IpuHIUOBI OpraHu3anuu
3HaHuil. TpeOoBaHUsA, TPEABSIBISEMbIE K CHCTEMaM IMPEJACTaBICHUSA W OOpabOTKH 3HAHUHU.
®dopManu3mMbl, OCHOBAaHHBIE Ha KJIACCUYECKOW M MaTemMaTHdeckoil jorukax. CoBpeMeHHbIE
noruku. @peiimpl. CemaHTHYecKHe ceTd W rpadbl. Mojenu, OCHOBaHHBIC Ha IMpeleeHTaX.
[TproOperenue u dhopmanmu3zanus 3Haaui. [lomonenue 3Hanmit. O6001eHNe U KiIaccupuKaus
3HaHui. Jlorumueckuid BBIBOA U YMO3aKIO4YeHHE Ha 3HaHMsIX. [IpoGieMbl M MEepCHEeKTUBBI
MPEJCTABICHUS 3HAHUM.

Ha3HaueHre W TpPHHIOMIBI MMOCTPOCHHSI SKCHEPTHBIX cucTeM. Kiraccudukamus >SKCIEepTHBIX

cucteM. Merononorusi pa3pabOTKU 3KCHEPTHBIX CHCTEM. OTambl pa3pabOTKU 3KCHEPTHBIX
cucteM. [IpoGiieMbl U IEPCIEKTUBBI TOCTPOEHUS SKCIIEPTHBIX CUCTEM.

Pexomenayemasi o0CHOBHAs JIUTepaTypa

Bentnens E.C. VccnenoBanue onepanuii. 3agaun, NpuHIUIGI, MeToonorus. M.: Hayka, 1988.
Jlapuuaes O.U. Teopus u metonbl npusaTHs pemenuii. M.: Jloroc, 2000.

Mymuk 3., Mrostep I1. MeToapl npuHATHS TeXHUUECKUX pemeHuit. M.: Mup, 1990.

PrikoB A.C. MeTonbl cCUCTEMHOrO aHaiau3a: MHOrOKpUTEepHalbHasi U HEYeTKas ONTHUMM3alus,
MOJIEJIMPOBAaHUE U SKCIIEPTHBIE OLleHKU. M.: DkoHOMuKa, 1999.

Pexneittuc I'., PetiBurapan A., Percnen K. Ontumuzanus B texuuke. T. 1, 2. M.: Mup, 1986.
BacunwseB @.I1. Metoas! ontumuzaiuu. M.: @aktopuain [Ipecc, 2002.

EmenssnoB C.B., KopoBun C.K. HoBble THumbl 00paTHOW CBSi3U. YHpaBieHUE IpH
HeonpeneneHHocTH. M.: Hayka, 1997.

Teopus aBTomatudeckoro ynpasienus. U. 1 u 2 / Ilox pen. A.A. Boponosa. M: Bricmias mikoina,
1986.

ITonos E.H. Teopus HelMHENHBIX CUCTEM aBTOMaTHUeCKOTo ynpasieHus. M.: Hayka, 1988.

MeTo/p! KJTacCUUYECKON U COBPEMEHHOM TEOpHH aBTOMAaTHYECKOro yrpaBieHus: YueOHuk. B 3-x
1. M.: U31-Bo MI'TY, 2000.

ba3el manHBIX: Y4. UIS BBICHIMX W CPEIHUX chenuanbHbix 3aBeneHuit / Ilom pem. A.JL.
Xomonenko. CII6.: Kopona mpunaTt-2000, 2000.



Jlonmo/THUTeIbHAS JIUTepaTypa

['aBpunoBa T.A., XopomeBckuii B.I'. ba3bl 3Hanuii unremiekryanbubix cuctem. CII6.: Tlutep,
2000.

Jlapnues O.U., MomkoBuu E.M. KauecTBeHHbIe MeTOABI MpUHATHS pemiennii. M.: Hayka, 1996.

Caaru T., Kepric K. Ananutnueckoe rmianupoBanue. Opranuzanus cuctem. M.: Paano u cBs3b,
1991.

Boponos A.A. Beejenue B IMHAMUKY CIIOXKHBIX yrpaBisieMblx cucteM. M.: Hayka, 1985.

Hpimkun f1.3. OCHOBBI TeOpUM aBTOMAaTHYECKUX cucteM. M.: Hayka, 1977.



