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1o (pI/I3I/IKO-MaTeMaTI/I‘-IeCKI/IM N TCXHUYCCKUM HayKaM

BBenenue

B OCHOBY HaCTOHHIeﬁ IMpOrpaMMbl OJIOKCHBI CJICAYIOIINUEC AUCHUIIINHDBL: CHCTEMHBIN aHaJIn3, UCCIICI0BaHUC
onepaum‘/i, TCOPUA U METOAbI NPUHATHUA peHIeHHﬁ, TEOpUs ypaBJICHUA, MATCMAaTUYCCKOC IPOrpaMMHpPOBAaHUC,
JUCKPETHad ONITUMH3AIUA, METOJbI NCKYCCTBEHHOI'O MHTEJIJICKTA U OKCIICPTHBIC CUCTEMbI, OCHOBBI I/IH(I)OpMaTI/IKI/I,
I/IH(bOpMaLlI/IOHHbIe CHCTCMbI U TCXHOJIOT'HMH.

ITporpamma pa3zpaboTaHa SKCIIEPTHBIM COBETOM Bricmieli arTecTanimoHHOI KoMuccun MuHHCTEpCTBa 00pa3oBaHus
Poccutickoii @eneparuu 1Mo yrpasIeHUIO, BRIYUCIATEIFHON TEXHUKE U MHPOPMATHKE MpH ydyacTud MHCTHTYTA
npo6inem ynpasnenus PAH, Macrtutyra cuctemuoro ananusa PAH, MOCKOBCKOTO TOCY/IapCTBEHHOTO HHCTUTYTA
CTaJlu U CIUIaBOB U BOPOHEXCKOr0 rOCYAapCTBEHHOIO TEXHUYECKOT0 YHUBEPCUTETA.

1. OcHOBHbBIC TOHATHSA U 32/1aYH CHCTEMHOI'0 AHAJIN3a

[ToHATHS O CHCTEMHOM ITOAXOJE, CHCTEMHOM aHaJm3€e. Bhienenne cuCTeMbl U3 Cpesl, ONPEeIICHHE CHCTEMBI.
CucTeMbl ¥ 3aKOHOMEPHOCTH MX (YHKIIMOHUPOBAHMS U PAa3BUTHS. Y IPABISIEMOCTb, TOCTHKUMOCTb, YCTOHYHUBOCTb.
CBOHCTBa CUCTEMBI: [IEJIOCTHOCTD M WICHIMOCTb, CBI3HOCTB, CTPYKTYpPa, OPTaHU3AIHsI, UHTCTPHPOBAHHEIC
KayecTBa.

Mopenu cucTeM: cTaTHYeCcKHe, AMHAMIUYECKUe, KOHIIENTyalbHbIe, TONOJIOTHYEeCKHe, (POpMaTN30BaHHBIC
(mporuienyps! hopmanuzanuy Moeneil cucreM), HH(OPMaIMOHHBIE, JTOTUKO-ITNHIBUCTUYECKHE, CEMAHTHYECKUE,
TEOPETUKO-MHOKECTBEHHBIE U JIP.

K.]'IaCCI/I(l)I/IKaHI/ISI CHUCTEM. ECTGCTBCHHBIG, KOHICHITYAJIbHBIC U HCKYCCTBCHHBIC, IPOCTBIC U CJIOKHBIC,
HEJICHapaBJICHHBIC, LICICTIOJIaratolmue, akTUBHbLIC U IMTaCCUBHBIC, CcTaOMIIbHEIC U Ppa3BUBAIOIHUECCA CUCTCMBI.

OCHOBHBIC METOAOJIOTMYCCKUE IMTPUHIUITBI aHATIN3a CUCTEM. 332[3‘-11/1 CHCTEMHOT0 aHanu3a. Poiib yemoBeka B
peHICHUHA 3a4a4 CUCTEMHOI'O aHaJIn3a.

2. Mopenu 1 MeTOAbI IPUHSATHS PeLIeHUH
[MocTanoBka 3ama4 NpUHATHS pereHnid. Kiaccuduxarust 3anad mpuHATHS pelIeHui. DTansl peeHns 3a1ad.

OKcIepTHBIE TPOLEAyphl. 3aJaui OLEHHBAHUSA. AJITOPUTM SKCIEPTH3BL. METOIBI OTYIEeHHUS IKCIIEPTHOM
nHpopmanuu. [1Ikansr n3MepeHnil, METOIBI SKCTIEPTHBIX U3MEPEeHH. METO bl Opoca SKCIIEPTOB, XapaKTEPUCTHKH
9KCIepTOB. MeTobl 00pabOTKY IKCIEPTHOH WH(POPMALIUH, OIICHKa KOMIIETEHTHOCTH IKCIIEPTOB, OI[CHKA
COTJIACOBAHHOCTH MHEHUI SKCIIEPTOB.

Mertobl pOpMHUPOBaHHS UCXOAHOTO MHOYKECTBA albTepHATHB. MOop(hOI0rniecKuii aHanms.

MeToapl MHOTOKpUTEpHAIEHON OLIEHKH anbTepHaThB. Kitaccudukanus MeTonoB. MHOXecTBa KOMIIPOMHUCCOB 1
coryacusi, mocTpoeHre MHOkecTB. DyHKIMS MOIE3HOCTH. AKCHOMAaTHUECKHE METObI MHOTOKPUTEPUAIbHON
OILleHKH. [IpsiMble METOIbI MHOTOKPUTEPHAIBHOMN OLIEHKH alnbTepHATHB. METOABI HOpMAIN3allul KPUTEPHEB.
XapaKkTepUCTHKHU PHOPUTETA KpUTepHeB. IlocTynupyemble TPUHIMITEI ONTUMATBHOCTH (PaBHOMEPHOCTH,
CHpaBeUIMBOM YCTYITKH, TJIABHOTO KPUTEPUS, JIEKCUKOoTrpadudeckuit). MeTo sl armpokcuManuy (yHKIUH
nose3HocTu. JlepeBbs penieHnil. MeTo bl KomneHcauu. MeTobl aHaTuTUYECKON nepapxuu. MeTobl Ioporos
HECPaBHUMOCTH. J[HanoroBsle METOIBI IPUHATHS pelieHnid. KauecTBeHHbIE METOABI IPHHSTHUS PEIICHUH
(BepOabHBII aHAN3).



[IpunsATHE penIeHnit B YCIOBUAX HEOnpeAeaeHHOCTH. CTaTHCTHYECKIE MOJIENIN IPUHATHS peleHnit. MeToap!
riobansHoro kpurepust. Kpurepun baiteca—1Jlamnaca, ['epmeiiepa, bepuymrn—1Jlamiaca, makcuMuHHbIH (Banbaa),
MHHHMaKCHOTO prcka Casumka, ['ypeuna, Xomkeca—JIlemana u ap.

[MpunsTHe KoJTeKTHBHBIX pemenuil. Teopema Dppoy u ee ananus. [IpaBmina 6onsmmacTBa, Konmopcee, bopna.
[Mapanokc Konnopce. Paccrosinue B mpoctpancTBe oTHOMEHUI. COBpeMeHHbIE KOHIICTIIIMY TPYIIIOBOTO BHIOOPA.

Mojenu 1 METOBI IPUHATHUS PEeUICHUH pU HeueTkoi nHopmarin. Hedetkne MaHOX)ecTBa. OCHOBHBIC
OINpeNEICHUs U Ollepallii HaJl HEUETKMMHU MHOXkecTBaMu. HeueTkoe moaenupoBanue. 3a1a4l MaTEMaTHIECKOrO
MIPOTPaMMHUPOBAHUS NP HEYETKUX UCXOAHBIX YCIOBHAX. 3a7a4a ONTHMHU3AINU HA HEYETKOM MHOXECTBE
JIOTIYCTUMBIX YCIIOBHH. 3a7aua TOCTH)KEHHUS HEUETKO onpeeneHHo nenu. Heuetkoe maremaTtuyeckoe
IIPOrpaMMHUPOBAaHUE C HEUETKUM oToOpakeHHeM. [locTaHOBKY 3a/1au Ha OCHOBE PA3JIMYHBIX IIPHHIUIIOB
ONTUMaJIbHOCTH. HedeTkue oTHOIIEHN S, Onepaliy HaJl OTHOUIEHUSIMU, CBOMCTBA OTHOLEHUH. [IpunsaTue pemennii
IIPU HEUETKOM OTHOLICHUH IPEANOYTCHUH Ha MHOXKECTBE anbTepHaTHB. IIpuHATHE pelieHnii TPH HECKOJIBKHUX
OTHOIIEHHSAX NPEATOYTEHHUSI.

Urpa xak Mozens KoHQIMKTHON cutyanmu. Kinaccudukarust urp. MaTpudaable, KOOTIEpaTHBHEIE U
muddepenmansHbie UTpbl. LIeHBI 1 onTUMaibHbIe cTpaTeriy. YnCcThie U cMenianHble cTpaTerni. @yHKIHS oTeph
IIpU CMEIIaHHBIX CTpaTerusx. ['eomerpuueckoe npeacraBieHne Urpbl. HUkHsAS U BepXHss LIEHbI UTP, CeAI0Bas
Touka. [IpuHiun munumakca. Pemenue urp. JloMuHupyroniie u nose3Hble crparerui. Haxoxaenue onTuManbHbIX
ctpateruii. CBeIleHHE UTPHI K 331a4€ JTHHEHHOT0 IPOrPaMMHUPOBAHHS.

3. OnrTumMu3anms ¥ MaTeMaTH4ecKoe NPOrpaMMHpPOBaHuUe

OnNTUMHU3AMOHHBIN TOAX0A K IIpo0ieMaM yIpaBieHUs! U IPUHATHS penieHuid. /lonycTuMoe MHOXECTBO | IieJeBast
¢yHKms. @opMbl 3amicy 3a/1ad MaTeMaTHIECKOro nporpaMMmuposanus. Kiaccnukanus 3a1ad4 MaTeMaTHIECKOTO
IIPOrpaMMUPOBAHHUSL.

IMocTanoBKa 3a1aun JIMHEHHOTO NporpamMmmupoBanus. CTaHJapTHas U KaHOHWYecKast HOpPMBI 3aITUCH.
I'mneprockocTH 1 MOIynpocTpaHcTBa. JlomycTHMbIe MHOKECTBA M ONITHMAITbHBIE PEIICHHS 33134 TNHEHHOTO
IIporpaMMHpoBaHus. Beimykisie MHOKecTBa. KpaliHue TOUKH M KpaifHHE JIydd BBITYKIBIX MHOXKECTB. TeopeMsr 00
OTJIEJAIONIEN, OMOPHOM U pa3AesIoNell THnepIockocTy. IlpeacraBienne Touek JOMYCTUMOrO MHOKECTBA 3a7jaudl
JIMHEHHOr0 MPOrpaMMUPOBAHUS YepE3 KpallHUe TOUKU U KpailHHeE JIydd. Y CJIOBUS CyLECTBOBAHMSI U CBOMCTBA
ONTHUMAJIBHBIX PEIIeHUH 3aJaul TUHEHHOTo MporpaMMupoBanust. ONOpHBIE PELIeHNs CHCTEMBI JIMHEHHBIX
ypaBHEHUH U KpailHMe TOYKH MHOKECTBA JONMYCTHUMBIX peuleHnil. CBeeHue 3aJauu JIMHEHHOro
MIPOrpaMMHUPOBAHUS K TUCKPETHOH onTUMHU3aui. CUMIUIEKC-MeToA. MHOTOKpUTEpHAIbHBIC 3aa4l IHHEHHOTO
MpOrpaMMHUPOBAHHSL.

JlBoiicTBeHHbIe 3a1aun. KpuTepuu OnTHMAIbHOCTH, I0OKAa3aTeIbCTBO A0CTATOUHOCTH. Teopema paBHOBECHSL, €€
ciefcTBYs U puMeHeHus. Teopembl 00 abTepHaTHBaX U JieMMa Dapkaiiia B TEOPHH JTMHEHHBIX HEPABEHCTB.
FeOMeTpI/I‘IeCKa)l HHTEpIIpEeTalnsd ﬂBOﬁCTBeHHbIX MEPEMCHHBIX U TOKA3aTCILCTBO HeO6XO[lI/IMOCTI/I B OCHOBHBIX
TeopeMax TeOPHHU JABOUCTBEHHOCTH. 3aBUCHMOCTh ONTUMAJIBHBIX PEIICHHI 3a/1a41 JINHEHHOTO MPOrpaMMHUPOBAHUS
OT T1apaMeTpoB.

JlokanbHbIH 1 r100aNBHBIN SKCTpeMyM. HeoOxomuMele ycoBus 6€3ycloBHOTO 3KcTpeMyMa AudhepeHInpyeMbIX
¢ynkuid. Teopema o ceoBoit Touke. HeoOxonumele ycioBus skcrpemyma quddepeHunpyeMoit pyHKINN Ha
BBIITyKJIOM MHOXecTBe. HeoOxonumele ycnosus Kyna—Takkepa. 3agaun 00 yCJI0BHOM SKCTpEMyMe M METOJT
MHOXxuTenel Jlarpanxa.

Brimyksie GyHKIIUN 1 UX CBOWCTBA. 3aJaHHUE BHITYKIIOTO MHOYKECTBA C IIOMOIIBIO BEITYKJIBIX (DYHKITHH.
[MocraHOBKa 33129 BBITYKIIOTO MIPOTPAMMHUPOBAHUS U (OPMBI BX 3amucH. [IpocTeiime cBOWCTBA ONTHMATBHBIX
pemrennii. HeoOxomumble H JOCTaTOYHBIE YCIOBHS SKcTpeMyMa auddepeHupyeMoi BRITyKIoH GyHKINN Ha
BBITTYKJIOM MHOKECTBE M UX npuMeHeHue. Teopema Y a3aBel. Teopema Kyna—Takkepa u ee reomeTpuieckast
uHTepnpetanys. OCHOBBI TEOPUHU ABOWCTBEHHOCTH B BHITYKJIOM IPOTpaMMHUpOBaHuU. JInuHeitHOe
MpOrpaMMHMPOBAHKE KaK YaCTHBIN citydail BeImykioro. [loHsTHe 0 HernaaKoi BhIMYKJIONW ONTUMHU3AIUH.
Cybauddepenimar.

Knaccudukarnms metonoB 6e3ycinoBHoi ontumuzamn. CKOPOCTH CXOAUMOCTH. MeTO/IbI IIEpBOTo NOPSIKa.
I'papuenTtabie MeTob1. MeTos! BToporo nopsinka. Meron HetotoHa 1 ero Mmonudukarnyn. KasnHbloTOHOBCKHE
MeTobl. MeTobI mepeMeHHON MeTpUKH. MeTo/bl conpshKeHHBIX I'paaueHToB. KoHeuHo-pa3sHOCTHAA



aHHpOKCI/IMaHI/IS{ HpOI/I3BO)1HI)IX. KOHG‘IHO-paEIHOCTHBIe METOOBbI. MCTO}]H HyJ'IeBOFO nop;mKa. MeTOJII)I
MOKOOPMHATHOTO CIiTycKa, Xyka—/[»uBca, CONpsKeHHbIX HampaBieHuid. MeTo bl 1ehopMUpyeMBbIX
KoHurypanuidt. CumimiekcHeie MeTobl. KoMrutekc-metonsl. Perrenue 3ama1 MHOTOKPHTEPHATBHON ONTHMHU3AIIH
METOJIaMU IIPSIMOTO MTOKCKa.

OCHOBHBIE IIOAXOABI K PEILICHHIO 33/1a4 ¢ orpaHnueHusMu. Kitaccudukanus 3anad u Meto0B. MeTo bl
IIpOEKTUpOBaHUs. Meron npoeknuu rpagueHTa. Meros yCloBHOro rpaiieHTa. MeToasl CBeIeHUs 3a/1a4 C
OTpaHMYCHUSIMH K 3a/1a4aM 0e3yCIOBHON ONTUMM3ALMHA. MEeTO/bl BHEITHUX U BHYTPEHHUX MITPadHBIX QYHKIHI.
KoMOMHNPOBaHHBII METOJI TPOSKTHPOBAHUS | IITPapHBIX GyHKIUIT. MeToa 3epKaIbHBIX MOCTpoeHu. MeTon
CKOJIB3SIIETO JOIMyCKa.

3aiayn cTOXacTUYECKOro nporpaMmupoBaHusi. CTOXaCcTHUECKHE KBa3UTPaAUECHTHbIE METOBL. [IpsiMble U HenpsIMble
MeTobl. MeTo MPOEKTUPOBAHUS CTOXACTUYECKUX KBA3UTPAaIUEHTOB. MeTo1bl KOHEUHBIX Pa3HOCTEN B
CTOXAaCTUYECKOM IIPOrpaMMHUpPOBaHMU. MeToIbl CTOXaCTUUECKOW annpokcuMaluu. MeToibl ¢ onepanuen
ycpenHeHus. MeToas! cinydaiiHoro morncka. CTOXacTHUECKUE 3a/1a9d C OTPAHUICHUSIMH BEPOATHOCTEH IPUPOIHL.
[pstmbie MeTopl. CTOXacCTHYECKUE PAa3HOCTHBIE METOIBI. MEeTOIBI C yCpeTHCHHEM HallpaBJICHUH CITycKa.
CreuuanpHble MPUEMbI PETYJIUPOBKHU 1Iara.

MeTto/ibl 1 3a/1a4K TUCKPETHOTO MPOrPaMMHUPOBaHUA. 3a/1a4y LIETOUYMCICHHOTO JINHEHHOTO MPOrpaMMHUPOBaHUSL.
Mertonb! otceuenus: ['omopu. Meton BeTBeid 1 TpaHull. 3ajada o Ha3HaYeHUIX. BeHrepckuii anroputM. 3agadu
ONTHUMU3AIMH Ha CETsIX U rpadax.

MGTOH JAAHAMHUYCCKOT0 IPpOrpaMMUpOBaHus U1 MHOTOLIArOBLIX 3aJiav IMMPUHATUA peHIeHPIﬁ. HpI/IH]_lI/IH
ontuMaiabHOCTH bemmMana. OcHOBHOE (byHKIII/IOHaHLHOG YpaBHCHHUC. BerauciaurenbHas cxema METOAa
JUHAMHUYECKOI'O IMMporpaMMUpOBaHNA.

4. OCHOBBI TEOPHH YIIPABJICHHUSA

OCHOBHBIE OHATHS TEOPHH YIPABIEHH: eI U IPHHLIUIBI YIIPABICHUS, AUHAMHUYECKUE CUCTEMBI.
MaremaTtrdeckoe onrcannue 00bEKTOB YIPABICHHS: IPOCTPAHCTBO COCTOSIHUI, TIepeJaTOuHbIe (QYHKIIIH,
CTPYKTypHBIE cxeMbl. OCHOBHBIE 3a/1a4il TEOPUH YIIPABICHUS: CTAOMIN3aNNs, CICKEHHUE, TPOTPAMMHOE
yIIpaBJIeHHE, ONITHMAILHOE YIIPaBIICHUE, SKCTPEMaIbHOE peryaupoBanue. Kiaccudukanus cucteM yrnpaBieHus..

CprKTypI)I CHUCTEM YIIPABJICHUA: PA3OMKHYTBIC CUCTEMbI, CUCTEMBI C 06paTHOI>i CBA3BIO, KOM6I/IHI/IpOBaHHI)Ie
CHUCTCMBI. I[I/IHaMI/I‘IeCKI/Ie 1 CTATUYCCKUE XapPaAKTEPUCTUKN CUCTEM YIIPABJIICHUA: IIEPEXOAHASA U BECOBAsL (I)YHKL[I/II/I u
HX B3aMMOCBA3b, YaCTOTHBIC XapaKTCPUCTUKH. TumnoBsie JAHaAMHUYCCKUEC 3BCHb U UX XapaKTCPUCTHUKH.

[TonsiTre 06 YCTOHYMBOCTH CHCTEM yIpaBiieHUs. Y CTOHYMBOCTS 110 JIAITyHOBY, aCHMITOTHYECKAs,
SKCIIOHEHIMAJIbHAS YCTOHYMBOCTb. Y CTOHUMBOCTD 110 NepBoMy Npubmmkenuto. @ynkunu Jismynosa. Teopemsl 00
YCTOHYMBOCTU U HEYCTOMUYUBOCTH.

VY eToMunMBOCTD TMHENHBIX cTaunoHapHbIX cucteM. Kpurtepuu JlsmyHoBa, JIsenapa—Illunapa, I'ypBuna,
MuxaiinoBa. Y cTOIHUMBOCTS IMHEWHBIX HECTALIMOHAPHBIX CUCTEM. METO/ CPAaBHEHUS B TEOPHH YCTOWUMBOCTH:
nemmsl ['ponyoita—Dbennmana, buxapu, HepaBeHcTBo Harbirnia. Y CTOHYMBOCTE JIMHEHHBIX CHCTEM C 00paTHON
CBsI3b10: KpuTepuii HaiikBucra, 601b110H KOAQQUIHEHT yCUIICHHS.

MeTombl cuHTE3a 00pPaTHOM CBA3U. DIIEMEHTHI TCOPHH CTAOMIN3aNHU. Y IPABISIEMOCTh, HA0II01TaeMOCTb,
cTabunm3upyeMocts. JlyaabHOCTh yIpaBisieMOCTH U HaOmogaemocti. Kanonuueckue Gopmel. JInHeliHast
crabmmm3anus. CTaOHIM3aIiis Mo COCTOSIHHIO, TI0 BBIXoAy. Habmonarenn cocrostaus. JuddepeHnmaropsr.

KauectBo IMPOIECCOB YIIPABJICHUA B JIMHEMHBIX JUHAMHUYCCKHX CUCTCMaAXx. Tloka3aTenu kauecTBa MEPEXOTHBIX
mporieccoB. MeTozb! OlleHKH KadecTBa. Koppekius cucteM ynpasieHus.

VYnpasieHue npH ISHCTBUN BO3SMYIICHIH. Pa3TnyHble THIIBI BO3MYILIEHHUI: OIIepaToOpHbIe, KOOPIMHATHBIC.
WuBapuanTHbie cucteMbl. BoHOBOE Bo3MyiieHue. HeBonHOBOe Bo3myleHre. MeTo 1 KBa3UpacIIeIICH S
Crensiine CUCTEMBI.

Peneitnas oOpartHas CBs3b: anreOpanyecKue U 9aCTOTHBIE METOBI UCCIICIOBAHMUS.



Crabunmsanus peryIsiTopoM IepeMeHHON CTPYKTYPHI: CKAISIPHBIC U BEKTOPHBIE CKOMB3SIIIE PEKUMBI.
VYHuBepcansHBIH perynsaTop (ctabunmmsarop Hyccbayma).

AOcomroTHas yCTOWYMBOCTD. | 'eOMeTpUYecKre U YaCTOTHbIE KPUTEPUH a0COIIOTHON YCTOWYMBOCTH. ADCOJIIOTHAS
cTabunu3anus. AanTUBHBIE CUCTEMbI CTA0MIIM3ALMH: METO]] CKOPOCTHOT'O TPaJJeHTa, METO/ LIeJIEBBIX HEPABEHCTB.

praBJ’ICHI/Ie B YCJIOBUSIX HCONIPEACICHHOCTH. Ilo3utuBHEBIE JAUHAMHUYCCKUC CUCTEMbI: OCHOBHBIC ONIPCACIICHUS U
CBOﬁCTBa, CTa6I/IJ'II/ISaL[I/I$[ MO3UTUBHBIX CUCTEM IIPHU HEONPCACIICHHOCTH.

AHaIMTHYECKOE KOHCTPpYHpOBaHKe. neHTHUKaIisI TMHAMAYECKUX CUCTEM. DKCTPEeMalIbHBIC PEryIIITOPBI —
CaMOOTITUMHU3AIINS.

Knaccudukanms AMCKpeTHBIX CUCTEM aBTOMAaTHYECKOTO YIIPaBJIeHUs. Y paBHEHHs UMITYJIbCHBIX CHCTEM BO
BpeMeHHOM obsacti. PazoMkHyTHIe crcTeMbl. OnMcaHne UMITYJIBCHOTO diIeMeHTa. VIMIylibCHast XapaKTepuCTHKa
MIPUBEJICHHOM HENPEephIBHON YaCTH. 3aMKHYThIE CUCTEMBI. Y PaBHEHHUS Pa30MKHYTHIX M 3aMKHYTHIX HMITYJIECHBIX
CHCTEM OTHOCHTENBHO pemerdarsix GyHkuuid. Juckpernsie cucrembl. ZET-npeoOpa3oBanue pemeryarsix
(yHKIHH U €ro CBOHCTBA.

Hepez[aTquaﬂ, nepexoaHas u BecoBas (byHKLII/II/I HMHyHLCHOﬁ CHUCTEMBI. Knaccmbnkaum{ CUCTEM C HCCKOJIbKUMH
UMITYJIbCHBIMU 3JICMCHTAMM. MHOFOMepHI)Ie HUMITYJIbCHBIC CUCTCMBI. Onucanue MHOTOMEPHBIX UMITYJIbLCHBIX CUCTEM
C [MIOMOUIBIO IMPOCTPAaHCTBA COCTOSIHUI.

VY CcTOWYMBOCT TUCKPETHBIX CHCTEM. VIcceioBaHe yCTOHYMBOCTH TI0 IEPBOMY ITPUOIIMKEHUIO, METO (QYHKINIH
JIsmynoBa, Meton cpaBHeHHS. Teopemsl 00 ycroitunBoct: Kputepuit [llopa—Kynra. CuaTe3 MUCKpEeTHOTO
pEryasTopa Mo COCTOSIHUIO U 10 BBIXOAY, IPU HAIMYUU BO3MYLLEHHH.

DIeMEHTBI TCOPUU peain3allul JUHAMUYCCKHUX CUCTEM.
KOHCGpBaTI/IBHBIG JUHAMHUYCCKHUE CUCTCMEI. DIIEMEHTBI TCOpUN 6I/I(I)ypKaHI/II/I.

OcCHOBHBIE BUbI HEJIMHEHHOCTEH B CHCTEMAaX YIipaBJICHUA. MeTtoapl UCClIeIOBAHUS TTOBEACHUS HEJIMHEHHBIX
CHUCTCM.

ABTOKONIEOaHNS HETMHEHHBIX cHcTeM, oToOpaxkeHue A. [Tyankape, GyHKIMSA OCIIEIOBAaHMS, AUarpaMma
Jlameppest. OpOurtanbHas ycToHUMBOCTE. TeopeMbl 00 yCTOHYMBOCTH NpeNeNIbHBIX IIMKIOB: AHAPOHOBa—BHTTA,
Kenurca. CymecTBoBaHue IPeENbHBIX LIUKIIOB: TeopeMbl bennukcona, [ronoxka.

JuddepernmaTops! BEIX0Ja TUHAMAYIECKON CHCTEMBL.

I'majkve HEMUHEWHBIC JMHAMUYCCKUE CHCTEMBI Ha TUIOCKOCTH: aHAIIU3 YIIPABIIEMOCTH, Ha0II01aeMOCTH,
CTaOMIIM3UPYEMOCTH M CUHTE3 00PaTHOW CBSI3H.

VYnpaBneHue cucteMamu ¢ TociieIeHCTBUEM.

Knaccudukarus onTuManbHbIX cucTeM. 3agaun ontuMuzanuu. [IpuHunn Mmakcumyma [lontpsaruna. JlnHamMudeckoe
IIPOrpaMMHUPOBaHHE.

VYpaBieHne CUHTYIISIPHO-BO3MYILICHHBIMU CUCTEMaMH.

H-uwH ?-crabunm3zanusa. Minimax-cTaOuian3aus.

Urpogoii moaxona Kk crabunu3anuu. /,-onTuMu3alus yrpasieHus. BubpanonHas cTabuan3amusi.
DBPUCTUYECKUE METO/IbI CTAOMIIN3AIMN: HEHPOCETH, Pa3MbIThIe MHOKECTBA, HHTEIUICKTyaIbHOE YIIPaBIICHHUE.

5. KoMnb1oTepHbIe TEXHOJOTHH 00padoTKn uHGOpMAUH



Omnpenenenre u 00mas kiaccudukanms BUI0B HHOOPMAIIMOHHBIX TEXHOJIOTHIA. MoIeu, METOIbI U CPEICTBA
cOopa, XpaHeHHsI, KOMMYHHKAIIMKA U 00pab0oTKy HHGOPMALIUHU C UCIIOTIh30BAHUEM KOMIIHIOTEPOB.

[IporpaMMHO-TEXHUYECKHE CPEJICTBA PEATU3aI[Ui COBPEMECHHBIX O(DMCHBIX TeXHOJIOTrHi. CTaHIapThI
MTOJTb30BATEIBCKUX HHTEP(EHCOB.

Coznganne 1 06paboTKa TEKCTOBBIX (aiIoB U TOKYMEHTOB C UCIOJIh30BaHUEM TEKCTOBBIX PEIaKTOPOB U
nporieccopoB. [IporpaMMHBIE CpeCTBA CO3MaHUS U 0OPAOOTKH 3JIEKTPOHHBIX TaOHII.

[IporpammMHBIe cpencTBa co3nanus rpaduieckux 00beKTOB, rpadguyecKkue mpoueccopsl (BEKTOPHAS M PacTpoOBast
rpaduka).

[NonsTre nHpOPMAIIMOHHON CHCTEMBI, OaHKM 1 0a3bl JaHHBIX. Jlorndeckas u ¢pu3nyeckas opranu3anus 6a3
JAHHBIX. Mojenn mpeacTaBiICHUs JaHHBIX, apxuTekTypa u ocHoBHBIE pyrKn CYB/. Pacnpenenennsie b1,
[TpuHIMIMaTBEHBIE 0COOEHHOCTH M CPAaBHUTEIBHBIE XapaKTEPUCTHKH (aiia-cepBepHOH, KINEHT-CEPBEPHON U
WHTPaHET TEXHOJIOTHHI pactipeielIeHHOH 00paOOTKH JaHHBIX.

Pensumonnslil nogxox k opranusauuu b/I. basucHele cpeicTBa MaHUIYIMPOBAHUS PEISLUOHHBIMU TaHHBIMH.
MeTo1bI MPOEKTUPOBAHUS PEISAIIMOHHBIX 0a3 JaHHBIX (HOpMAIM3alns, CEMAaHTHIECKOE MOJISTUPOBAHKE TAHHBIX,
ER-nuarpammer).

S3b1ku nporpammupoBanus B CYBJL, ux kinaccudukaiyst u ocodeHnocty. CtanaapTHBIN s13bIK 0a3 naHHbIX SQL.

[epcnextuBHBIe KoHIETNN TocTpoeHust CYB/] (HeHopMmanu3oBaHHEIE persiuoHHable B/, 00bexTHO-
OpMEHTHPOBaHHBIE 0a3bl JAHHBIX H Jp.).

OcCHOBHBIE ceTeBble KOHLIENIMH. [ 100anbHble, TEPPUTOPUATIBHBIC U JIOKANIbHBIE ceTH. [Ipo0nemMbl cran apTu3auy.
CereBas mozaenb OSI. Mojenu B3auMoJeCTBUS KOMITBIOTEPOB B CETH.

Cpez{a nepeaayu JaHHbIX. Hp€06p330BaHI/I€ COO6HI€HHﬁ B DJICKTPUYICCKUEC CUTHAJIbI, UX BUJIbl U IAPpAMCETPHI.
HpOBOI[HBIC n 6CCHp0BOZ[HbI€ KaHaJIbl Iepeaadn JaHHbIX.

JlokanpHble ceTh. [IpoTOKOIBI, 6a30BBIC CXEMBI TTAKETOB COOOIICHHUI 1 TOTIOJIOTHH JIOKABHBIX ceTei. CeTeBoe
obopynosanue JIBC.

I'mobankHbie cet. OCHOBHEIC MOHATHUS | onpeneneHus. CeTu ¢ KOMMyTallUeH MaKeTOB U TYECK, CXEMOTEXHUKA U
POTOKOJIbL. [IpUHIMIIBI MEXCETEBOTO B3aUMOACHCTBUSI U OpraHU3alMH M0JIb30BATEIbCKOTr0 A0CTyma. MeTtoasl u
CpEeICTBa 3alUThl MHGOPMALIUHU B CETSIX. ba30oBble TEXHOIOTHH OE30MaCHOCTH.

CeTeBble ONEPAIMOHHBIE CUCTEMBI. APXUTEKTypa CETEBOH ONEPAlMOHHOIN CHCTEMBI: CETEBbIE 000IOUKH U
BCTpoeHHbIe cpencTBa. O030p M CPaBHUTENBHBIN aHAIIN3 MOITYJISIPHBIX ceMercTB ceTeBhIx OC.

[puniune! pyHKIMOHUpOBaHus Internet, THIOBBIC HH(POPMAIIMOHHBIC 00BEKTHI U pecypchl. KittoueBbie acleKThI
WWW-texHonoruu.

Anpecamus B cetr Internet. Metonsr u cpencTBa rmoncka nHpopmanuu B Internet, nHpOpPMaIMOHHO-TIONCKOBBIE
CUCTEMBI.

S3bIKM U cpenicTBa nporpaMMupoBanus Internet nmpuioxeHuid. A3bik runeprekcToBoil pasmerku HTML, ocHOBHbIE
KOHCTPYKIIUH, CPENICTBA ITOATOTOBKH THIIEPTEKCTa (PEeIaKTOpsl i KOHBepTOpHl). bazoBrie monsTiss VRML.

Opranusanus cieHaprueB oToopaxenus n npocmorpa HTML 10KyMEHTOB C UCIIONIB30BaHHEM OOBEKTHO-
OPUEHTHPOBAHHBIX A3BIKOB IPOTPAMMUPOBAHHUS.

ITpencraBnenue 3ByKa 1 M300paKeHUS B KOMITBIOTEPHBIX CHCTEMaX. Y CTPONCTBA BBOJA, 0OpaOOTKH U BBIBOJA
MynbTUMeana nHpopmary. PopMaTsl IpecTaBleHNs 3BYKOBBIX U Buaeodaitnos. OnudpoBka 1 KOMIIPECCHS.
ITporpamMHBIE cpencTBa 3aMucH, 00pabOTKH 1 BOCIIPOM3BEICHHS 3BYKOBBIX U BuaeodaiiioB. MynsTumenua B
BBIYHMCIIUTENBHBIX CETSIX.



OCHOBHBIE pa3/ieNbl TCOPHH U IMPHIIOKEHIH HCKYCCTBEHHOTO MHTEIUIeKTa. OnrcaHue U MOCTaHOBKA 3a/1a4. 3a1a4uu
B IIPOCTPAHCTBE COCTOSIHUH, B IPOCTpaHCTBe Heinei. Kilaccudukanus 3a1a4 1o cTeneHu ciaokHocTH. JInHeiHbie
anropuTMsl. [loTMHOMHANBHBIE aNTOPUTMBIL. DKCIOHECHIMAIBGHBIE aTOPUTMBI.

Bunp! 1 ypoBHU 3HaHMHA. 3HaHUs 1 naHHbIe. PakTel ¥ npaBwia. [IpuHIMIB! opranu3anuy 3HaHUH. TpedoBanus,
NpeABSBIIsIEMbIE K CHCTEMaM MPEACTaBICHUS U 00paboTky 3HaHUH. DopMann3Mbl, OCHOBaHHBIE Ha KJIaCCHYECKOM 1
Maremaruueckoi jorukax. CoBpemenHsbie oruku. Opeitmbr. CemanTnueckue cetu v rpadbl. Mojeny, OCHOBaHHBIE
Ha nipeneneHTax. [Ipuobperenne u hopmanuzarus 3Hanui. [lononnenue 3uanuii. O6o0IIeHHE U KITaCCU(PUKAIUS
3HaHuil. Jlorndeckuii BEIBOJ M YMO3aK/IIOUeHHE Ha 3HaHUSAX. [IpoOneMbl 1 IepCIIeKTHUBEI MTPEACTaBICHNUS 3HAHHUH.

Ha3znauenue u MMPUHIMUIIBI TOCTPOCHUS SKCIICPTHLIX CUCTEM. KﬂaCCI/I(l)I/IKaHI/IH SKCIICPTHBIX CUCTEM. MeTOI[OJ'IOl"I/Iﬂ
pa3pa60T1<H OKCIICPTHBIX CUCTEM. DTaIbl pa3pa60TI<H OKCIICPTHBIX CUCTEM. HpO6JI€MLI 1 MEPCICKTUBLI ITOCTPOCHUA
OKCIICPTHBIX CUCTEM.
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