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[TporpamMma cocTaBieHa B COOTBETCTBHHM C MPOrPaMMON-MHUHUMYMOM KaHAUIATCKOTO
sk3amMeHa o cnenuaibHoctd 05.13.01 - «CucTeMHBIM aHaIW3, VIpaBJcHUE U 00paboTka
nHGOpMAINY ,

Wl/l(i)p U HaUMeHoeaHue cneyuailbHocmu

YTBEPKICHHON NpuKa3oM MuHucrepcTBa oOpazoBaHusi U Hayku Poccuiickoit ®enepauuu ot
08.10.2007t. Ne274 «O06 yTBEepKACHUH MPOTPAMM KaHIUAATCKUX IK3AMEHOB.

BBenenune

[Iporpamma BKITIOYAaeT coaepKaHUE MPOGUIUPYIONUX YUEOHBIX AUCHIUIUINH, BXOISIINX B
OcHOBHYI0O 00pa30BaTeNbHYI0 TMPOrPAMMY BBICHIETO MPOQPECCHOHAIBHOTO OOpa30BaHMs, TIO
KOTOPOM  OCYILIECTBJISETCS MOJArOTOBKA CTYJIEHTOB, B COOTBETCTBUHM C TpeOOBaHUAMU
roCyAapCTBEHHOT0 00pa30BaTEIbHOTO CTaHAAPTA.

[locTtynaromuii B aclUpaHTypy [JOJDKEH IIPOAEMOHCTPUPOBATH BBICOKMI  YPOBEHb
NPaKTUYECKOTO M TEOPUTUIECKOTO BIIAJICHUS MAaTEpHAIOM BY30BCKOTO Kypca.

OO0s3aTenbHBIM ~ TIPEAMETOM  OOCYKJACHHS Ha OHK3aMEHE SBIAIOTCA pedepaT WiH
MPEJICTABICHHbBIE COMCKATEIEM My OINKAIIUU.

Coaepsxanue nporpaMmbl

Tema 1. OcHOBHBIE NIOHATHSA U 32JJa4YU CHCTEMHOI'0 aHAJIU3A

[ToHATHS O CHCTEMHOM IOAXOJE, CUCTEMHOM aHanu3e. BblaeneHue cuctemsl U3 cpejsbl,
onpeneneHue cucreMbl. CHUCTEMBl U 3aKOHOMEPHOCTH HUX (DYHKIMOHUPOBAHHMS U PA3BUTHUS.
Y1paBigeMoCTh, JOCTHKUMOCTD, YCTOWYUBOCTh. CBOMCTBA CUCTEMBI: LIETOCTHOCTh U WIEHUMOCTb,
CBSI3HOCTh, CTPYKTYypa, OpraHu3alus, THTETpUpOBaHHbIE KaYeCTBa.

Mogenu cucreM: CTaTU4eCKHE, JAWHAMHUYECKUE, KOHLENTyallbHble, TONOJOIMYECKHE,
dopmanuzoBaHHble (TpoLeaypbl (popManuzauuu Mojenel cucreMm), MHGOpPMAIMOHHBIE, JOIMKO-
JMHTBUCTUYECKUE, CEMAHTUYECKUE, TEOPETUKO-MHOKECTBEHHBIE U JIP.

Knaccudukanust cucrem. EcTecTBeHHBIC, KOHIEITYalIbHBIE W MCKYCCTBEHHBIE, TIPOCTHIC H
CJIO’KHBIE, IIeJICHANIPABICHHbBIC, LEJNENoJaraliie, akTUBHbIE W IACCUBHBbIC, CTAOWJIbHBIE U
pa3BUBAIOIINECS CUCTEMBI.

OCHOBHBIE METO/0JIOTMYECKHE NPUHLUIIBI aHAJIM3a CUCTEM. 3aJa4d CUCTEMHOI'O aHaJIu3a.
Ponb yenoBeka B penieHnu 3aja4 CUCTEMHOTO aHAIM3a.

Tema 2. Moaesu 1 MeTOAbI MPUHATHS PellleHUil

[TocranoBka 3amay npuHATHA pemieHnit. Kinaccudukanus 3agad npuHATHS peIIeHUH. DTarbl
pelenus 3anad.

OKCHepTHBIE TPOUEAyphl. 3afaud OICHUBAHUA. AJTOPUTM OKCIEPTU3BL. MeETob
noytydeHus: dkcrneptHod wmHpopmaruu. [llkambl m3MepeHui, METOABl AKCIEPTHBIX H3MEPECHHI.
MeTtonpl ompoca SKCIEPTOB, XapaKTEPUCTUKU IKCHEpTOB. MeTonbl 00pabOTKH HSKCHEPTHOM
nH(pOpMAIIH, OLIEHKAa KOMIIETEHTHOCTH 3KCIIEPTOB, OI[CHKA COTIACOBAHHOCTH MHEHUI SKCIIEPTOB.

Metoas GopMupOBaHUS UCXOTHOTO MHOXKECTBA AJIbTEpHATHUB. MOP(OIOTHUEeCKUi aHATH3.

MeTtoapl  MHOTOKPUTEpHUATBLHON  OIEHKM albTepHaTuB. Kiaccudukamumss MeTOOB.
MHoxecTBa KOMIIDOMHCCOB U COTJIacHsi, TOCTPOEHHUE MHOXKECTB. DYHKIMS MOJIE3HOCTH.



AKcHOMaTH4ECKHE METObI MHOTOKPHUTEpPHATBHOU OLICHKH. IIpstmble METO/IbI
MHOTOKPUTEPHAIBHON OLICHKH aJbTEPHATHB. METOIbl HOpMaU3alMi KPUTEPUEB. XapaKTEPUCTUKH
npuopuTeTa KpUTepueB. MeToApl anmpoKCUMAluu (YHKIMH TOJE3HOCTH. JlepeBbsi pelIeHHIA.
Mertoabl aHaTUTUYECKON UEPAPXUU.

[IpunsTtue peuieHuil B ycloBusix HeonpeaeneHHOCTH. CTaTUCTUYECKUE MOJENIN MPUHATUS
pemenuii. Metonbl rinobansHoro kputepus. Kputepun baiieca-Jlamaca, ['epmeiiepa, bepuymu-
Jlannaca, makcuMuHHBIH (Banbaa), muanmakcHoro pucka CoBumka, ['ypsuia, Xomkeca-Jlemana u
ap.

[IpunsTre KonneKTUBHBIX perieHuid. Teopema Oppoy u ee aHanus. [IpaBuna OoJIbIIMHCTBA,
Konnopce, bopna. Ilapagokc Kongopce. Paccrosinre B npoctpaHcTBe oTHOIIEHUH. COBpEMEHHbIE
KOHIIETIIHH TPYIIIOBOrO BEIOOPA.

Mogenu 1 MEeTO/Ibl IPUHATHUS pelIeHui npu HedeTKol nHpopmarn. HedeTkue MHOXKeCTBa.
OcHOBHbIE ONpEIEIIECHNs U Ollepalli HaJl HEYETKUMHU MHOKecTBaMU. HeueTkoe monenupoBaHue.
Heuerkue oTHOLIEHHMS, ONlepalliy HaJ OTHOILICHUSIMH, CBOMCTBA OTHOWICHUH. [IpuHsaTHE penieHunii
P HEYETKOM OTHOILIECHUU MPEANOYTCHUM Ha MHOXXECTBE ajbTepHATHB. [IpuHATHE pelieHuil npu
HECKOJIBKMX OTHOLIEHHUSX MPEANOYTEHHUS.

Urpa xak ™oxens KoH(muKTHON curyanmu. Kriaccupukanuss wurp. Marpudssle,
KoornepaTuBHble W AuddepeHnnanbable Urpbl. LleHbl M onTuMmanbHble cTpaTerud. YucTeie u
cMemaHHble crpaterud. @OyHKIUsA NOTEPh MNPU CMENIAHHBIX CTpaTerusx. leomerpuueckoe
npejacTaBieHue Urpbl. HWKHAS M BepXHsAA LIEHBI UTp, CeAsioBas Todka. [IpuHIMO MUHUMAakca.
Pemienue wurp. JloMmuHupyromue u nosie3Hbie crparerud. HaxoxaeHne OonTHUMaibHBIX CTPATETHIA.
CBenieHHe UTphl K 3a71a4€ JTMHEUHOTO TPOrPpaMMHUPOBAHUS.

Tema 3. OnTuMHu3anusa 1 MATEMaTHYeCKOe POrPaAaMMHUPOBaHHe

OnTUMU3aIMOHHBINA OIXO0/ K MpobiieMaM YIIpaBIeHHs U IPUHATHS pemieHuil. Jlomyctumoe
MHOXECTBO M IienieBas GyHKmus. POpMbl 3alUCH 33/1a4 MaTeMaTHYECKOTO MPOrPaMMHPOBAHUS.
Knaccugukanus 3a1a4 MaTeMaTH4ecKoro NporpaMMUpOBaHMSL.

[TocraHoBKa 3ajauM JMHEMHOro nporpammupoBaHus. CraHaapTHas W KaHOHUYECKas
¢dopmbl 3anucu. [ 'UnepruiocKoCcT! U MOJTYNPOCTPAHCTBA. [loMmycTHMBIE MHOKECTBA M ONITUMAJIbHBIE
pemeHus 3a1ad JMHEWHOIO NPOrpaMMHUpOBaHMs. Belmykible MHOXecTBa. KpaliHne TOYkM U
KpallHUE JIy4M BBIMYKJIBIX MHOXECTB. lIpencraBiieHMe TOYEK AOIYCTHMOIO MHOYKECTBA 3aladd
JMHEMHOTr0 IPOrpaMMUPOBAHUs Yepe3 KpailHUe TOUKHM M KpalHHUE JIy4H. Y CIIOBUS CYLIECTBOBAHUS
Y CBOMCTBA ONTUMAJBHBIX PEIICHUH 3aa4 JIMHEWHOTO IporpaMMupoBaHus. ONOpHbIE peleHus
CUCTEMBI JTUHEMHBIX YpaBHEHUI U KpallHME TOYKHM MHOXKECTBA JONYCTUMBIX perieHuid. CBeneHue
3aJa4d JIMHEHHOIO NPOrPaMMHUPOBAaHMA K JUCKPETHOM onTuMH3anuu. CHUMIUIEKC-METOM.
MHOroKpuTEepHalIbHbIE 3a4a41 JIMHEHHOTO POrPaMMHUPOBaHUS.

JIBoiicTBeHHbIE 3ajaun. KpurTepunm ONTHMMAIbHOCTH, JOKAa3aTEIbCTBO JOCTATOYHOCTH.
Teopema paBHOBecHs, €€ CIEACTBUS U TNpuUMEHEeHHs. ['‘eomeTpuueckas HMHTEpIpeTanus
JIBOMCTBEHHBIX NEPEMEHHBIX M JI0Ka3aTEILCTBO HEOOXOAMMOCTH B OCHOBHBIX TEOpPEMAaxX TEOPHUHU
JBOMCTBEHHOCTH. 3aBUCUMOCTb ONTHUMAJIbHBIX PEIIEHUH 3a1a4 JIMHEHHOTO IPOrPaMMHUPOBAHUS OT
apaMeTpoB.

JlokanpHBIN U TII00ABHBIN SKCTpeMyM. HeoOxomuMele ycioBHs 6€3yCIOBHOTO SKCTpEMyMa
muddepennupyeMbix pynkiuit. Teopema o cemmoBoit Touke. HeoOXoaumble yCaoBus SKCTpeMyMa
muddepeHpyeMoil (yHKIMM Ha BBITyKIoM MHOecTBe. Heobxonumslie ycnoBust KyHna-Takkepa.
3agaun 00 yCIOBHOM 3KCTpEMyME M METOJ MHOXKUTeIeH Jlarpamka.

Boinyknble (QYHKIOMM M UX CBOMCTBa. 3aJaHue BBITYKIONO MHOXECTBA C IOMOUIBIO
BBINYKJIbIX (yHKUMH. [TocTaHOBKA 3a7auy BBINYKJIOrO MPOrpaMMHMPOBAHUSA U (POPMBI UX 3aIKCH.
[Tpocteiimue cBoiicTBa ONTUMAaNbHBIX pemieHud. HeoOxonuMble W TOCTaTOYHBIE YCIOBUS
KcTpeMyMa auddepeHnrpyeMoil BBIMYKIOW (YHKIMM Ha BBITYKIOM MHOXKECTBE M HX
npumeHeHne. Teopema YnszaBel. Teopema Kyna-Takkepa m ee reomerpuueckas MHTEPIPETALMS.
OCHOBBl ~ TE€OpUM  JBOMCTBEHHOCTM B  BBINIYKIOM  IporpaMMmupoBaHuu.  JIuHelHOoe



IIPOrpaMMHUPOBAaHUE KaK YaCTHBIM Clly4ail BBIIYKIOro. IloHsATHME O HeErnmaakoW BBITYKIOW
ONTHMHU3ALIHH.

Knaccugukamus MetonoB Oe3ycioBHON onTtuMuzanuu. CKOpOCTH CXOOUMOCTH. MeTo[bl
neporo nopsiaka. I'paguentHeie Metonael. Meroasl BToporo mnopsuaka. Meroxn HeroToHa u ero
Momudukanui. KBa3sMHBPIOTOHOBCKHE METOJBl. MeToabl TepEMEHHON METpPHKH. MeTosl
CONPSDKCHHBIX TpaJgueHTOB. KOHEUHO-pa3HOCTHas amnmpokcumanus npou3BoAHbIX. KoHewyHO-
pa3HOCTHBIE METOAbI. MeTonbl HyJeBOro nopsiaka. Meroasl MOKOOPAMHATHOIO CIrycka. MeToJsl
negopmMupyeMbIx KoHUryparuii. CUMIIEKCHbIE METOABI. Pemenue 3a1ady MHOTOKpUTEPHATEHON
ONTUMU3ALMY METOJIAMH MIPSIMOIO ITOUCKA.

MeTtoapl 1 3a1a4n AUCKPETHOTO NMPOrPAMMMPOBAHMS. 3a1auy LEJIOYNCICHHOTO JIMHEHHOTO
nporpamMmmupoBanusa. Metoael orceuenuss ['omopu. Merton BerBel M rpaHun. 3amada o
Ha3zHaueHUsX. BeHrepckuit anroput™. 3a1a4u ONTUMHU3AIMS HA CETAX U rpadax.

Meron IMHAMHYECKOrO IPOTPAMMHMPOBAHHSA JUIsi MHOTIOIIATOBBIX 331ad MPHUHATHS
pemenuii. [lpunnun ontumanbHocTH bemnmvana. OcHoBHOE (YHKIIMOHAJIBLHOE ypaBHEHUE.
BrruncnurenbHas cxema METOAA JUHAMUYECKOTIO ITPOrPaMMUPOBAHMS.

Tema 4. OcHOBBI TeOpHUH yIIPABJICHHSA

OcHOBHbIE MOHATHSI TEOPUH YNPABICHUS: LENU U HMPUHLUIBI YIIPaBICHUS, TUHAMUYECKHUE
cUCTeMBl. MaremaTnyeckoe ONHMCaHuE OOBEKTOB YINPABJICHUS: IPOCTPAHCTBO COCTOSTHHM,
nepefaTtouHble  (QYyHKIUM, CTPYKTypHbIe cXeMbl. OCHOBHBIE 3aJauyd TEOPUM YIPABJICHUS:
cTa0min3anusi, ciIeKeHue, MPorpaMMHOE YIIPaBJIeHHE, ONTUMAJIbHOE YIIpaBIEHHE, IKCTPEMAIILHOE
perynupoBanue. Knaccuduxaius cucreM yrpaBieHUsI.

CTpyKTyphl CUCTEM YIPABJIECHUS: PA30MKHYTBIE CHCTEMBbI, CUCTEMBI ¢ OOPAaTHOW CBA3bIO,
KOMOUMHUPOBAHHbIE CHUCTEMBl. Jl[MHAMMYECKHME W CTATHYECKUE XapaKTEePUCTHKH CUCTEM
yIpaBJICHUS: NEPeXOoAHas U BecoBas (PYHKIMHM M HUX B3aUMOCBS3b, YACTOTHBIC XapPaKTEPUCTHKH.
TunoBble TMHAMUYECKUE 3BEHbS U UX XapaKTEPUCTHUKH.

[TonsitTne 00 YCTOWYMBOCTH CHUCTEM YyHOpPABJICHHS. YCTOHYMBOCTH 110 JIsAmmyHOBY,
ACHMIITOTUYECKAsl, SKCIIOHEHIIMAJIbHAS YCTONYMBOCTb. Y CTOMYHMBOCTD IO MEPBOMY MPUOIINKEHUIO.
Oynkuuu JIsnynosa. TeopeMbl 00 yCTOHUUBOCTH M HEY CTOMYMBOCTH.

Y CcTONYMBOCTB JIMHEWHBIX CTalMOHAPHBIX cucTeM. Kputepun JliamyHosa, JIsenapa-Ilunapa,
I'ypBunia, MuxaiinoBa. ¥YCTOHYMBOCTh JIMHEHMHBIX HECTAIMOHAPHBIX CUCTEM. MeToa CpaBHEHUS B
TEOpUU yCTOHYMBOCTH: JeMmMbl ['ponyomna-bemnivana, buxapu, HepaBeHcTBO YaruibIrMHa.
YCTOHUMBOCTD JIMHEMHBIX CHUCTEM C OOpaTHOW cBs3bl0: KpuTepuili HaiikBucra, Oonblion
KO3 PHUIIMEHT yCHIICHHUS.

Metoapl cuHTe3a OOpaTHOM CBSI3U. DJIEMEHTHl TEOPHH CTAaOWIM3AIuU. YTIPaBIsSIEMOCTD,
Ha0JII01aeMOCTh,  CTAaOMIU3UPYEMOCTh. JlyanbHOCTH  yHpaBIsieMOCTH M HAOJIIOJAEMOCTH.
Kanonnueckue ¢opmbl. Jlunelinas crabunuzanus. CTaOuin3anus MO COCTOSHHUIO, TIO BBIXOIY.
Habmonarenu cocrostaus. Jnddepenmaropsr.

KauecTBO mponeccoB ymnpaBieHHs B JIMHEHHBIX JMHAMUYecKuX cucrtemax. [loxasarenn
KauecTBa MEepEeXOAHbIX MpoLeccoB. MeToabl OLIEHKH KauecTBa. Koppekiuus CUCTeEM yIIpaBIICHUS.

AGcomoTHas yCTOWYMBOCTh. ['€oMeTpHuecKue M 4YacTOTHbIE KPUTEPHUH aOCOIIOTHOM
yCTOMUMBOCTH. AOcComoTHas crabwim3anus. AJANTUBHBIE CHCTEMBl CTAOWMJIM3AIMUA: METO.
CKOPOCTHOT'O I'PaJJUCHTA, METOJ LICJIEBBIX HEPABCHCTB.

VYipaBieHne B YCIOBHMSX HEONPENEIeHHOCTH. [lo3WTHMBHBIE NIMHAMUYECKHUE CHUCTEMBI:
OCHOBHBIE OTIPECTICHHUS U CBOMCTBA, CTAOMIIN3aLUs TIO3UTUBHBIX CUCTEM IIPU HEONPEICTCHHOCTH.

DNEeMEHTHI TEOPUH peaIn3alliil JUHAMUYECKUX CUCTEM.

KoHcepBaTuBHBIE JMHAMUYECKHUE CUCTEMBI. DJIEMEHTHI T€OpUH Ou(ypKaIuy.

OcHOBHbIE BHABl HEIUMHEHMHOCTEH B CcHUCTEMax yHpaBileHUs. MeTonbl HCCIeI0BaHU
NIOBE/ICHUS] HEJIMHENHBIX CUCTEM.

ABTOKONIE0aHUSI ~ HENMHEWHBIX cucteM, ortoOpaxenue A. Ilyankape, ¢yHKUIus
nocyenoBanus, guarpamma Jlameppes. OpOutanbHas yCTOWYUBOCTh. TeopemMbl 00 YCTOMYMBOCTH



npeaeNbHbIX 1UKIOB: AHApoHoBa-Butra, Kenwurca. CymiecTBoBaHHE TIPENETbHBIX IIUKIIOB:
teopeMbl benaukcona, Jlronoxa.

JuddepeHnnaropsl BIX0a TMHAMUYECKON CUCTEMBI.

['mankue HenuHEWHbIE NTUHAMUYECKHE CUCTEMBbI HA IUIOCKOCTH: aHAJIU3 YIPaBJIsEeMOCTH,
HAOJI0TAEMOCTH, CTAOMITN3UPYEMOCTH U CHHTE3 OOPATHOH CBSI3H.

VYnpaBieHue cUCTEMaMH C TIOCJIEACHCTBHEM.

Knaccudukanus ontuManbHBIX CUCTEM. 3aJayu onTumuzanuu. [lpuHIMI makcuMmyma
[TonTpsruna. /luHaMuueckoe NporpaMMHUpPOBAHUE.

Tema 5. KomnbloTepHble TeXHOJI0THH 00pa0oTKH HHGOPMALHT

Omnpenenenne u oOmasi kiaccupukanus BUIOB MH(DOPMALIMOHHBIX TexHoJorui. Moaenu,
METOIBl U CpeacTBa cOopa, XpaHEHHUS, KOMMYHHUKalMd U 00paboTku wuHopManmuu c
UCIIOJIb30BAaHUEM KOMIIBIOTEPOB.

[IporpaMMHO-TEXHHYECKHE CpEACTBA peaM3alliil COBPEMEHHBIX O(HCHBIX TEXHOJIOTHH.
CraHmapThl MOJIB30BATEILCKUX HHTEP(EHCOB.

Coznanmne u 00pabOTKa TEKCTOBBIX (aillloB U TOKYMEHTOB C UCIOJIb30BAHUEM TEKCTOBBIX
penakTopoB M mpoueccopoB. IIporpammubie cpeacTBa co3laHUS M OOpaOOTKU 3IIEKTPOHHBIX
TabIuL.

[IporpammHBIe cpeacTBa co3naHus rpadudecKux OOBEKTOB, I'papUUYECKHE MPOIECCOPHI
(BeKkTOpHAs M pacTpoBas rpaduka).

[TonsTHe MHPOPMAITMOHHON CUCTeMbl, OaHKU U 0a3bl NaHHBIX. Jlormueckas u puznyecKas
opranuzanus 6a3 naHHBIX. MoJeny MpeaCcTaBIeHHs TaHHBIX, apXUTEKTypa U OCHOBHBIE (DYHKIIMU
CVYB/. Pacnpenenennsie bJI. [TpuHImnmuansabie 0COOCHHOCTH M CPABHUTEIBHBIC XapaKTEPUCTUKH
daiin-cepBepHOil, KIMEHT-CEPBEPHOM M HWHTPAHET TEXHOJOTHM pachpenesieHHO 00padoTKu
JTAHHBIX.

Pemaumonnbil noaxox k opranuszanmu  bJl. basucHble cpeacTBa MaHHUITYJIMPOBAHMS
PENSIIMOHHBIMUA JaHHBIMU. METOIbI MPOEKTUPOBAHUS PEIISIIIMOHHBIX 0a3 JaHHBIX (HOpMaIu3alus,
CEMaHTHUYECKOEe MOJIeINpOBaHNe NaHHBIX, ER-nuarpaMmer).

S3piku mporpammupoBanust B CYBJl, ux knaccupukanus u ocodeHHoctu. CTaHIapTHBIN
s3bIK 0a3 qaHHbIX SQL.

OcHoBHbIE ceTeBble KOHIENIMU. [obanbHble, TeppUTOpUATIbHBIE M JIOKaJbHbIE CETH.
[Tpo6nemsr crangaptuzanuu. CereBas monenb OSI. Mopenu B3auMoAeWCTBHS KOMIBIOTEPOB B
CeTH.

Cpena mepenaun maHHBIX. [IpeoOpa3oBaHMe COOOIIEHUH B IJICKTPUUYSCKUE CHTHANBI, UX
BUJIbI U TapaMeTpbl. [IpoBoiHbIE U OeCTIPOBOJHBIE KaHAJbI IEPEIauy JaHHBIX.

Jlokanbubie cetu. IIpoTokomnbl, ©a30BbIE CXEMbl MAKETOB COOOIIEHWH U TOMOJIOTUU
nokanbHbIX ceTeil. CereBoe obopynoBanue JIBC.

I'mobanpuble cetu. OCHOBHBIE MOHATUSA U ompeaeneHus. CeTu ¢ KOMMyTalueill MakeToB U
AYEEK, CXEMOTEXHUKAa M MPOTOKOJIBI. [IpMHIMIBI MEXCETEBOro B3aMMOJECUCTBUS M OpraHU3ALMU
MOJIb30BaTENbCKOTO JMOCTyMa. MeToapl M CcpeAcTBa 3alluThl MHpOpMAnMu B ceTsX. ba3oBbie
TEXHOJIOTUH 0€30MaCHOCTH.

CereBble OIEpALMOHHBIE CUCTEMBI. APXUTEKTypa CETEBOH ONEPALMOHHON CHCTEMBI:
ceTeBble OOOJIOYKM M BCTpOEHHbIE cpeiacTBa. O030p M CpaBHUTENBHBIM aHaIN3 MOIMYJSIPHBIX
cemerict cereBbix OC.

[punnuns! pyHKHoHMpoBaHus Internet, TUIOBBIE HH(OPMAIIMOHHBIE OOBEKTHI U PECYPCHI.
KiiroueBsie aciektel WW W-TexHOI0THN.

Anpecamusi B cetn Internet. Metoasr m cpeacTBa moucka wuH(popManuu B Internet,
UH(GOPMAIMOHHO-TIOUCKOBBIE CHCTEMBI.

SI3blkM M cpeacTBa INporpaMMupoBaHus Internet npuinokeHuid. S3BIK THIIEPTEKCTOBOU
paszmetku HTML, ocHOBHBIE KOHCTPYKLMH, CPEICTBAa IMOJATOTOBKU THIEpPTEKCTa (peaakTopbl U
KOHBEPTOPHI).



Opranuzanus cueHapueB otoOpaxkeHuss u npocmorpa HTML — nokymeHTOB C
HCIIOJIb30BaHUEM O0BEKTHO-OPUEHTHUPOBAHHBIX SI3bIKOB MPOTPaMMHUPOBAHUSI.

[IpencraBienue 3Byka U M300pakeHUS B KOMIIBIOTEPHBIX CHCTEMax. Y CTpPOWCTBA BBO/A,
00paboTKK ¥ BBIBOJA MyJbTHUMenua wH(opMaruu. OopmaTsl MPEACTaBICHUS 3BYKOBBIX U BUICO
daiioB. OmudpoBka wu Kommpeccus. [IporpamMmHBIE CpeacTBa 3amucH, O0OpabOTKH U
BOCTIPOM3BEICHUS 3BYKOBBIX U BUAe0o(haiiiioB. MynbTuMera B BHIYUCIUTENIBHBIX CETAX.

OCHOBHBIE pa3felbl TEOPUU U TMPUIOKEHUN HCKYCCTBEHHOrO HMHTeIIeKTa. OnucaHue U
MOCTaHOBKA 3aj[aud. 3a/layi B MPOCTPAHCTBE COCTOSHMIA, B MpocTpaHcTBe enel. Knaccudukanums
3a7a4 1O CTENEHW CIOKHOCTU. JIuHenHple anroputmsl. [lonmHOMHMaANbHBIE —AJITOPUTMBI.
OKCIOHEHIIUAIbHBIE aJITOPUTMBI.

Buasl u ypoBHU 3HaHui. 3HaHUs U naHHble. PakTel U npaBuia. [IpuHLIKIBI OpraHU3au
3Hanuil. TpeOoBaHMs, NpenbABIIEMblE K CHCTEMaM TIPEACTaBICHUS U OOpabOTKM 3HAHUIA.
®opmanu3mMbl, OCHOBAHHBIE Ha KJIACCUYECKOW U MaTeMaTuyeckoi jorukax. CoBpeMeHHbIE JIOTUKH.
Opeiimbl. CemanTudeckue cetu U rpadgul. Moaenu, ocCHOBaHHBIE Ha mpeneneHTax. [Ipuodperenne u
dopmanuzanus 3nanuil. [lononnenue 3Hanuit. O6o001IeHne U KIaccuukanus 3Hanuil. Jlornyeckuit
BBIBOJ] ¥ YMO3aKJIIOU€HUE Ha 3HAHUX. [[po0ieMbl 1 MepCeKTUBEI MPeICTaBICHHUS 3HAHUH.

Ha3naveHnue ¥ NMpUHIMIIBI TOCTPOSHHSI SKCIEPTHBIX cucTeM. Kitaccuduranus sKCnepTHBIX
cucteM. Metonionorus pa3pabOTKU 3KCHEPTHBIX CUCTEM. JTallbl pa3pabOoTKU 3KCHEPTHBIX CHUCTEM.
[Tpo6rieMbl 1 TePCIIEKTUBBI TOCTPOCHUS SKCIIEPTHBIX CUCTEM.

[lepeueHnn IK3aMeHAMOHHBIX BONIPOCOB

1. TloHATHS O CHCTEMHOM IIOAXOJAE, CHCTEMHOM aHamm3e. (OCHOBHBIE METOJOJOTHMUECKIE
MPUHIUIIBI AHAJIA3a CUCTEM.

2. Mogenu cuctem. Knaccudukamnus cucrem.

3. TloctanoBka 3amau npuHsATHS pemeHuil. Knaccudukanus 3agad NpuHATHS pelIeHUH. DTarbl
peueHus 3anay.

4. DxcrnepTHble MPOUEAYpHl. 3aJaul OLICHUBAHUA. AJTOPUTM 3KCIEPTU3bl. METONIbl MOTy4YeHUs

HKCIEPTHON MH(OPMAIIHH.

MeTtobl popMHUPOBAHUS UCXOJIHOTO MHOXKECTBA allbTepHATUB. Mopdosornueckuil aHauums.

MeTo1b1 MHOTOKPUTEPUATILHON OLIEHKU aJIbTEPHATUB.

[IpuHsiTHE pelIeHN B YCIOBUAX HEONPEIEIECHHOCTH.

[IpuHsATHE KOJUIEKTUBHBIX PELICHUN.

Mopnenu 1 METO/IbI IPUHATHUS PELICHUH TPU HEUYETKON HHPOpMAIIIH.

0. Urpa xak monens KoHGIUKTHOU cutyanuu. Knaccudukanus urp. Pemenne urp.

1. ONTUMHU3AIMOHHBIN MOAXO0M K MpobiieMaM YIpaBiIeHUs U MPUHATHS perieHuid. DopMbl 3anucu
3alad  MaTeMaTu4eckoro mnporpammupoBaHus. Kiaccudukamus 3amad  MaTeMaTUdecKOro
MIpOrpaMMHUPOBAHUS.

12. TTocTaHoBKa 3ajaum JMHEHHOTO MporpammupoBaHus. CTaHmAapTHas M KaHOHUYECKas (HOPMBI
3alUCU. YCJOBHS CYIIECTBOBAaHUS U CBOWMCTBA ONTHUMAJIbHBIX PEIICHHM 3aJaydl JIMHEHHOTO
pOrpaMMHUPOBAHUS.

13. CBenenue 3ajauu JMHEHHOrO MPOrpaMMHUPOBAHUS K AMCKPETHOM ontuMmuzanuu. CUMILIEKc-
MeToA. MHOrOKpHUTepraabHbIe 3aJa4H JINHEWHOTO MPOTPaMMHUPOBAHUS.

14. JIBoiicTBeHHbIe 3anauu. ['eomerprueckass WHTEpHpeTalMsi JBONCTBEHHBIX NEPEMEHHBIX H
JI0Ka3aTeIbCTBO HEOOXOAMMOCTH B OCHOBHBIX T€OpPEMaX TEOPHH JBOWCTBEHHOCTH.

15. Bemmykibsie QyHKIMM UM uX cBoMcTBa. [locTaHOBKA 3a7aud BBIMYKJIOTO MPOrPaMMHPOBAHMS.
[IpocTelinve cBOMCTBA ONTUMAIBHBIX PEIICHUH.

16. Knaccuduxamust mMeromoB Oe3ycIOBHOW oNTUMHU3alMU. MeTonbl MEpBOro  MOpSIKA.
I'paguentHbie MeToabl. MeToasl BTOpOro nopsaka. MeToasl NepeMEHHOM METPUKH. MeTonbl
COTPSIKEHHBIX TPATUEHTOB.
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KoHeuHO-pa3sHOCTHAss ~ anmpoKCMManus  NPOU3BOAHBIX. KOHEYHO-Pa3HOCTHBIE  METOJBI
0e3yciIoBHOW onTUMH3AIKU. MeToIbl HyJIEBOTrO MopsaKa. MeToabl HOKOOPIAUHATHOTO CITyCKa.
Meroa AMHAMUYECKOTO MPOTPAMMUPOBAHUS [JI1 MHOTOLIATOBBIX 3a/1ay MPUHATHSA PELICHUN.
[punmun  ontumansHoctH  bemuimana.  OcHOBHOe  (PyHKUIMOHANIbHOE  ypaBHEHHE.
BrruncnaurensHas cxema METOIa JUHAMAYECKOTO POTPaMMHUPOBAHUS.

OcHOBHbIE MOHATHS TEOPUH yIpaBieHHs. MaTeMaTuyeckoe onucaHue oOBEKTOB yHpPaBICHUS.
OcHoBHbIE 3a7]a4¥ TEOPUH yIpaBieHus. Knaccudukaius cucTeMm ynpaBlieHusl.

CTpyKTypbl CUCTEM YyIIpaBiieHHA. J[MHaMHUYECKHME M CTATUYECKHE XapaKTEPUCTHUKU CHCTEM
ynpasiieHus. TUIIOBbIE TUHAMUYECKHE 3BEHbS U UX XapaKTEPUCTUKH.

[TonsitTue 00  yCTOMYMBOCTH CHCTEM YINpaBICHUA. YCTOHYMBOCTH 1o  JIAmyHOBYy,
ACUMIITOTUYECKAsA, OSKCIOHEHIMAIbHAsl  yCTOMYMBOCTh. Y CTOMYMBOCTH IO  IEPBOMY
npubnmxenuto. Oynxuu JIsmyHosa. Teopembl 00 yCTOWYMBOCTH U HEYCTOHYHUBOCTH.

Y CTOMYMBOCTh JIMHEWHBIX CTallMOHApHBIX cucteM. Kpurepum JlsnynoBa, JIbenapa-Illumapa,
I'ypBunia, MuxaiinoBa. Y CTONYMBOCTh JUHEUHBIX HECTAIIMOHAPHBIX CUCTEM. METOJI CpaBHEHUS
B TEOpUU YCTOWUYMBOCTHU: JemMMbl ['ponyoinna-bennmana, buxapu, HepaBeHcTBO Yaruibirvsa.
YCTOHYMBOCTD JIMHEHHBIX CHUCTEM C OOpaTHOM CBs3bl0: Kpurepuid HailikBucra, OobIioi
KO3 PHUIIMEHT yCUIICHHUS.

. KauecTBoO IMponeCcCoB YyIpaBJICHUA B JIMHEMHBIX JUHAMHWYCCKUX CHUCTEMaAX. Ilokazarenu

KauecTBa MEPEXOIHBIX MPOLECCOB. MeTo bl OLIEHKH KauecTBa. Koppekuus cucteM ynpaBieHUsl.
AOcomoTHas yCTOWYMBOCTB. |'eoMeTpudyeckue ¥ YacTOTHbIE KpHUTEpUH aOCOIIOTHOMN
YCTOMUMBOCTH. AOCONIOTHAsE CTaOWIM3anus. AJANTUBHBIE CHCTEMBl CTAOMIM3AIlMH: METO]
CKOPOCTHOI'O TPaIN€HTA, METO/ LIEJIEBBIX HEPABEHCTB.

KoHcepBaTuBHbBIE TUHAMUYECKUE CHCTEMBI. DIIEMEHThI TeOpuu Oudyprauu.

OcHOBHBIE BU/Ibl HEJTMHEWHOCTEN B CHCTEMax ynpaBiieHUs. MeTonbl NCCIeI0BaHMs TOBEACHUS
HEJIMHEMHBIX CUCTEM.

ABTOKOJIe0aHUsI HETMHEHHBIX cucTteM, oToOpakeHue A. Ilyankape, (pyHKIHS MMOCIEIOBAHMS,
nuarpamma Jlameppes. OpOutanbHasi yCTOMYUBOCTh. TeopeMbl 00 YCTOWYUBOCTH TIPEAETbHBIX
nuKkioB: AHapoHoBa-Butra, Kenurca. CyiecTBoBaHHE TMpEAENbHBIX ILHMKIOB: TEOPEMBI
bennukcona, Jlronoka.

Onpenenenne u obmas kiaccupukanus BUAOB HHOOPMALMOHHBIX TexXHoJIOTUd. Monenu,
METOJBI U CpelcTBa cOopa, XpaHEHHsA, KOMMYHHKAIMd M 00paboTku uHpOpMAIHH C
MCIIOJIb30BAaHUEM KOMIIBIOTEPOB.

[IporpaMMHO-TEXHHYECKHE CPEICTBA pEATH3alMA COBPEMEHHBIX OQHUCHBIX TEXHOJIOTHH.
CraHmapThl MOJIB30BATEILCKUX HHTEP(EHCOB.

[IporpaMMHBbIe CpelICcTBa CO3JaHUSl TpaPUUecKuX OOBEKTOB, TpaUvecKhe MPOILECCOPHI
(BeKTOpHas ¥ pacTpoBasi Tpaduka).

[Nonarne wmHPOpPMAIMOHHOW CUCTeMBI, OaHKH M 0a3bl AaHHBIX. Jlormueckas u Quzmueckas
opranuzanus 0a3 JMaHHBIX. Mojenu NpeacTaBICHUS NTaHHBIX, apXUTEKTypa W OCHOBHBIC
¢yukuun CYBJ. Pacnpenenennsie BJl. IlpuHumnuambHble OCOOCHHOCTH M CpaBHUTENbHBIE
XapaKTepUCTUKH  (ail-cepBEepHOM,  KIMEHT-CEPBEPHON W HMHTpPAHET  TEXHOJIOTUH
pacripeieiecHHOW 00pabOTKH JaHHBIX.

Pensimonnbii  moaxon k opranuzauun  BJI.  basucHble cpencTBa  MaHUITYJUPOBAHUS
PENALMOHHBIMU  JaHHBIMA. MeETOapl  MPOEKTHPOBAHHUS  PENSIUOHHBIX  0a3  JaHHBIX
(HOpManu3anus, CEMaHTHYECKOE MOJISTUPOBaHNE TaHHBIX, ER-muarpaMmer).

SAzpiku nporpammupoBanus B CYB/], ux knaccudukanus u ocooeHHocTH. CTaHIAPTHBIN SI3BIK
0a3 marHbIX SQL.

OcHOBHBIE CETEBbIE KOHIICMIUU. [J00aNbHbIe, TEPPUTOPUANBHBIE U JIOKAIbHBIE CETH.
[Ipo6nemsr crangaptuszanuu. CereBas moaens OSI. Mojaenu B3auMoICHCTBUS KOMIIBIOTEPOB B
CeTH.

Jlokanbublie cetu. [IpoTokosnbl, 6a30BbIe CXeMbl TAKETOB COOOIICHHUI M TOMOJIOTUHU JIOKAJIbHBIX
cereil. CereBoe obopynoBanue JIBC.

I'moGanbuble cetn. OCHOBHBIC OHATHS U orpeneneHus. CeTn ¢ KOMMYTalluel MakeToB U sueek,
CXEMOTEXHHUKA W TMPOTOKOJbI. [IpUHLIMIIBI MEXCETEeBOro B3aMMOJEHCTBUS M OpraHU3alUH
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MOJIb30BATEIBCKOTO JOCTyna. MeToabl U CpelcTBa 3amuThl WHGOpMAIuU B ceTsAX. ba3oBbie
TEXHOJIOTHH 0€30MMaCHOCTH.

CereBble OnepaluOHHbIE CUCTEMBI.

[punnumner GyHknponupoBanus Internet. Axpecamus B cetu Internet. MeTonsl U cpeacTa
noucka nadopmanuu B Internet, UHPOPMaAIIMOHHO-TIOUCKOBBIE CUCTEMBI.

SI3bIKM W cpeacTBa mporpaMMHUpoBaHud Internet mputoKeHUM.

[IpencraBnenne 3Byka H H300pakeHHS B KOMIIBIOTEPHBIX CHCTeMax. YCTpOICTBa BBOJA,
00paboTKku ¥ BBIBOJA MysbTuMenua uHbopmanuu. DopMarhl TPEICTABICHUS 3BYKOBBIX H
Bujeo ¢aiioB. OmudpoBka m komrpeccus. [IporpaMMHbIe cpelcTBa 3amucu, oOpabOTKU H
BOCTIPOM3BEICHUS 3BYKOBBIX U BUAc0(haiiiioB. MynbTuMera B BHIYUCIUTENBHBIX CETAX.

. OcHoBHEIE pa3aciibl  TCOpUn M HpI/IJIO)I(CHI/IP’I HCKYCCTBCHHOI'O HHTCIIJICKTA. Onucanne u

IIOCTAaHOBKA 3aJaud. 3aJauyd B IPOCTPAHCTBE COCTOSHHUH, B IPOCTPAHCTBE LEJEH.
Knaccudukanus 3amay mo creneHu CIOXHOCTU. JIuHelHbie anroputMebl. [lommHOMHATBHBIE
AJITOPUTMBI. DKCIIOHEHIIUAJIBHBIE AJITOPUTMBI.

Bunel n ypoBHu 3HaHuMi. 3HaHuA W JaHHble. DakThl M npaBwia. lIpuHLOKIBI OopraHW3anUU
3HaHuil. Jlorndeckuii BBIBOA M YMO3aKJIIOYeHHE Ha 3HaHMAX. [IpoOiemMbl M THEepCHEeKTHBHI
MIPECTABICHUS 3HAHUM.

Ha3nauenne W NpUHIUNBI NOCTPOCHMS 3KCNEPTHBIX cucTeM. Kiaccuduxanus sKcrepTHBIX
cucteM. Merononorust pa3pabOTKM 3KCHEpTHBIX cucteM. [IpoGieMbl W HEepCHEKTHBHI
IIOCTPOEHUS SKCIIEPTHBIX CUCTEM.
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