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PabGouass mporpamMma  cocTaBjieHa Ha  OCHOBaHHH  (elepalbHBIX  TOCYJapCTBEHHBIX
oOpa3oBaTeNpHBIX CTAHAAPTOB K OCHOBHOH 00pa3oBaTeNbHOH IporpaMme BEICIIETO 00pa3oBaHUS
NOJrOTOBKH Hay4yHO-TNIENarord4ecKMX KaJpoB B acnupaHType mno Hampasinenuro 09.06.01
«MHpopMaTHKA H BEIYHCIHTENLHAS TEXHHKAY,

ABTOpBI-pa3paboTYUKH:

1. Topuee A.M. — IOKTOp TeXHHYECKMX HayK, mHpodeccop, 3aBemyrommii kadenpoi
HCCe0OBaHUs ONepalHii.



1. Ienu 1 3apa4u 0CBOEHHS JHCHHIIHHLI

Ilenn mucnumIMHEL (GOpMHUPOBAHHE Y aCHHPAHTOB IIPE/ICTABIEHHE O CHCTEMHOM AHAJIH3E,
HCCIICOBAHKMH OIEpaliii, TEOPUH INPHHATHS PEIICHWH, TEOPHH YIIPaBICHHSA, MATEMAaTHUECKOM
NpOrpaMMHPOBAHHMH, IMCKPETHOH ONTHMH3alUM, METOAaX IIPOEKTHPOBAHHA HCKYCCTBEHHOIO
MHTENIEKTa H KCIEPTHBIX CHCTEM, MH(POPMAIIMOHHBIX CHCTEMax U TEXHOJIOTHSX; NpHoOpeTeHHe
3HaHMH, HEOOXOAMMBIX IJIS pellleHHs 3a/ad, CBA3aHHBIX C pa3paboTKOH HOBBIX METOMOB H CPEICTB
obpaboTku wWHGOpPMALMM M YNpaBJICHUS, NOBBINAOIINX 3(PEKTHBHOCTh 3KCIUTyaTalldH M
POEKTHPOBaHHS 0OBEKTOB MPOMBILIIEHHOCTH.

2. Mecto pucounianHel B cTpykrype OOII acnupanTypsbi

Hucrunnna «CHCTeMHBIH aHau3, ynpasienue 1 00pabotka uHGopManuu» BXOOUT B GII0K
B.1 «luciuniree! (MOIYJIH)» ¥ OTHOCHTCS K AUCLMIUTHHAM IO BEIOOPY BAPHATHBHOM YACTH.

3. TpeboBanusi K pe3yibTATAM OCBOCHHS JHCHHILIHHBI
3.1 Komnerenuun, popmMupyemMbie B pe3yJIbTaTe 0CBOEHHS JHCHHILTHHbI

B PE3YIBbTATE OCBOCHHA o6pa30BaTeanoi‘1 IIpOrpaMMEl BEITYCKHHUK JOJDKEH obnanare:

npopeccuoHanbHbIMU KOMREMEHYUAMU:

® CrIIOCOOHOCTBIO IPUMEHATH M pa3padaThBaTh METOABl M CPEJCTBA CHCTEMHOTO aHAIM3a,
ONTHMHU3AIWHY, YIPAaBICHUS, IPUHATUA pelleHuil U o0paboTku MH(OPMAIMH MPUMEHHTENBHO K
CIIOXHBIM CHCT€MaM, C LENbI0 NOBBIIEHUS 3(PPeKTHBHOCTH (GYHKIMOHHPOBAHHS OOBEKTOB
uccnepopanus (I1IK-1);

® CIIOCOOHOCTBIO BBINOJHATH TEOPETHUECKHE UCCIIEJOBAHHS MPOIECCOB CO3/IaHMs, HAKOIIEHHS H
obpaboTku mH(OpMalUMH, BKIIOYAs aHAIM3 U CO3JaHME MOJENEel NaHHBIX W 3HAHHMH, S3BIKOB X
ONMHCAHUS M MAaHUNYIHPOBaHMs, pa3pabOTKy HOBBIX MaTeMaTHYECKHX METOIOB H CpECTB
TIOJIEPIKKH HHTEIUIEKTyallbHOH 00paboTku fanHblx (I1K-2);

e criocoOHOCTBIO pa3pabaThIBaTh  HOBBIE MaTeMaTHYECKHE MOJETH OOBEKTOB H  ABJIEHHH,
pa3BHUBaTh aHAMTHYECKHE U NPUOIMIKEHHBIE METOIB! UX HCCIIEIOBAHUS, BBINOIHATE PEaIH3allHIO
5Q(QEeKTUBHBIX YHCIEHHBIX METOAOB U QJIrOpUTMOB B BHJAE KOMIUIEKCOB MpoBIeMHO-
OPHEHTHPOBaHHEIX NPOrpaMM JAJIS IPOBEJCHHUS BEIYHCIUTENBHOTO sKkcnepumMenTta (ITK-3);

e criocobHOCTRIO pa3pabaThiBaTh METOJABI NPOEKTHPOBAaHHS aHAIKM3a AITOPUTMOB, INPOTPaMM,
A3BIKOB IIPOrPaMMMPOBAHHS, HCCIENOBAaTh M CO3[aBaTh METOABI aHAIM3a, OIEHKH KadecTha,
CTaHJapTU3allH U CONIPOBOXKACHHUS IIporpaMMHBIX cucteM (I1K-4);

3.2 TpeboBaHus K pe3y/IbTATAM OCBOECHHS COAEPKAHUSA JUCHHILTHHLI
B pesynbrare 0cBOGHUS AUCLUILIUHEI 00yJalOMuiics JOKEH:

3nams:

® OCHOBHBIE IOHSATHA M 3ala4d CHCTEMHOIO aHalHM3a, OCHOBHBIE METOIOJIOTHYECKHE ITPHHITUIIBI
aHaJI3a CHCTEM;

MOJIENIH U METOMBI IPHHATHS PEILCHHUIT;

ONTHMH3aLHOHHBIH MOIX0 ] K NpobiieMaM yNpaBieHuUs U IPUHATHS PEICHHU;

OCHOBHBIE [TOHSATHS TEOPUH YIIPaBICHHUS: LETH H NPHHIIUIIE! YIIPaBICHNUS, THHAMHUYECKHE CHCTEMBI;
onpejesenre u obuas knaccuukanus BUA0B HHOOPMAIIMOHHBIX TEXHOJIOTHIA;

MOJIENH, METOABI U cpencTsa cOopa, XpaHEHUs, KOMMYHHKaMu U oOpaboTku uHGOpPMALMHU C
HCIIONb30BAHHEM KOMIIBIOTEPOB;

® [POrpaMMHO-TEXHHYECKHE CpPEJCTBA pEalM3alldd COBPEMEHHBIX O(HMCHBIX TEXHOJIOTHIA,
CTaHJAPTHI MIOJIB30BATENBCKHX HHTEP(EHCOB.



Vmemn:
® JCIIONb30BaTh 0a30BbIE TEOPETHUECKHE 3HAHUSA [UIS PELICHHMS MPO(ECCHOHANBHEIX 3a/1aY;
® NPHMEHATH Ha IIPaKTHKe 6a30BbIe NPO(ecCHOHaIbHBIE HABBIKH;
® HCHONB30BaTh CIENHAIH3HPOBAaHHBIE 3HAHHS B 00JACTH CHCTEMHOIrO aHAIN3a, YIPaBIEHHS H
obpaboTtka nHOpMaLMK AT HAYIHO-HCCIIEIOBATENLCKOH paboThl.

Brademn:
e yHpopMaluuel Mo JaHHOH NUCHUIIIMHE Ha YPOBHE YMEHHs BECTH IMCKYCCHIO H OTCTaMBaTh
COOCTBEHHYIO TOUKY 3PEHHS.

4. CTpPYKTYpa H cofepKaHHe JUCIHHILTHHLI

O61mas TpynoeMKOCTh JHCLHIIIMHEI COCTaBIsIET 4 3aueTHbIe eauHuLbl (144 yaca).

DopmMel
o TEKYILEero
§ Bupgp! yueGHO# paboThl, BKITIOHas KOHTPOJISA
No E‘ % CaMOCTOATENBHYIO pabOTy CTYAEHTOB H | YCIEBaeMo
alit Paznen nucuuniuHel g o TPYZIOEMKOCTb (B yacax) CTH (no
3 % Hedensm
& cemecmpa)
T [Jlex [ J1a6. ITpaxr | Cam.
Bcero
nuu | pab. uka | pabora
OcHOBHEBIE TOHATHS U
3afa9 CHCTEMHOTO
1 | ananuza. Mognenu u 1| 816 | 18 18 36
METOBI IPUHATHA
pelueHuH
BCETI'O 3a 1 cemectp 18 18 36 3ayer
Ontumuzanus 7§
2 | MaTeMaTH4ecKoe 2| 19 8 28 36
IPOrpaMMHPOBaHHE
BCET'O 3a 2 cemecTp 8 28 36 3auet
OcHOBEBI TEOpHH
3 | ynpaBnenus 3 1-9 18 18 36
BCEI'O 3a 3 cemectp 18 18 36 3ayer
KommnrbroTepusbie
4 | rexnonoruu obpaborku | 4 | 1-9 36 36
uHGOpMaIUK
Kanaunarc
BCEI'O 3a 4 cemectp 36 36 Kuit
IK3aMeEH
Bceero o gucuuinge 4 100 144

3aKOHOMEPHOCTH WX (YHKIMOHHPOBAaHHS W PasBHUTHIL.
CBOMCTBa CHCTEMBI:
OpraHu3allus, HHTErPUPOBAaHHEIE Ka4eCTBa.

YCTOMYHBOCTE.

1. OcHOBHBIE MOHATHA H 3aJa9H CUCTeMHOr0 aHajau3a. IIoHATHA O CHCTEMHOM noaxoJae,
CHCTEMHOM aHaiuu3e. BrleneHwe CHCTEMEBI H3 CpEObl, OIPEOCICHHE CHCTEMEI. Cucrembl H

LHEJIOCTHOCTE H YICHHMOCTE,

YnpaBnsieMocTs,
CBS3HOCTb,

JOCTHXHMOCTB,
CTpYKTYpa,




Mopgenun cHcTeM: cTaTHYeCcKHe, AWHAMHYECKHE, KOHIENTYallbHbIE, TOIOJIOIHYECKHE,
(opmanusoBaHHble (MpoLEeAypHl (OopManu3aluu MojeNeil cucteM), HHGOPMAIMOHHBIE, JIOTHKO-
JIMHTBUCTHYECKHE, CEMaHTHYECKHE, TEOPETHKO-MHOMXKECTBEHHBIE U JIp.

Knaccnbuxauus cucrem. EcTecTBeHHBIE, KOHLENTYAIbHBEIE H HCKYCCTBEHHbLIE, IPOCTBIE H
CIIO)KHBIE, Li€JIeHallpaBleHHbIE, ILENENoNaraloniie, akTHBHbIE M IIAaCCHBHbIE, CTa0MJIBHBIE H
Pa3BHUBAIOIINECS CUCTEMBEL

OcHOBHEBIE METOJOJIOTHYECKHE NPUHIMIIEI aHANH3a CUCTEM. 3a/adll CHCTEMHOTO aHaJH3a.
Posp uenoBeka B pelIeHHH 3a1a4 CUCTEMHOIO aHAIM3A.

2. Mopesmn u meronbl MpUHATHA pemeHuii. [loctaHoBka 3amay NPHHSTHS pELIEHH,
Knaccudukanus 3agay NpHHATHS peIIeHUH, DTanbl pelieHns 3a1a49.

OKCIepTHBIE IPOLENYpHl. 3ajadd OLEHHBaHUS. AJICOPHTM OKCHEPTH3bl. MeTo/Ibl
HoJTy4eHus SKcnepTHoH HHpopMmauumu. Illkanel W3MepeHHH, METONBI JKCIEPTHEIX H3MEPEHHIA,
Meroasl ompoca 3KCIEPTOB, XapaKTEPHCTHKH 5SKCIEpTOB. Metonnl o0paboTkM HSKCIEpTHOM
HH(OpMAINH, OIIEHKAa KOMIIETEHTHOCTH SKCIIEPTOB, OILIEHKA COTIACOBAHHOCTH MHEHHH SKCIIEPTOB.

Mertozs! popMHEpOBaHKS HCXOJHOTO MHOXKECTBA anbTepHaTHB. Mopdosorinueckuii aHams.

Meronel MHOTOKpHTEpPHAlNbHOH OLEHKM anbTepHaTHB. Knaccudukanus METOIOB.
MHuoxecTBa KOMIIDOMHCCOB M COrJlacus, IIOCTPOEHHE MHOXKECTB. {DYHKIHS IOJIE3HOCTH.
AKcHOMATHYECKHE METOZBI MHOTOKPHTEPHATBHOH OLIEHKH. [psimble METO/IbI
MHOTOKPHTEPHAIBHOM OLIEHKH albTepHATHB. MeToAb HopMalH3allui KPUTEPHEB. XapaKTepPHCTHKH
npuoputera KpuTepHeB. IlocTynupyemble NpPHHLMUNBI ONTHMAIbHOCTH  (paBHOMEPHOCTH,
CIpaBeIMBOH YCTYNKH, IJIaBHOIO KPHTEpHs, JEKCHKorpaduveckuit). MeToasl anmpokcuManuu
GyHknun nonesHoctd. JlepeBpsi pelueHHi. MeToasl KommeHcaimud. MeTONLI aHATHTHYECKOM
uwepapxud. MeTonpl NOPOroB HECPaBHUMOCTH. JIManoroBble MeETONBl INPHHSATHS pEIIeHHI.
KauecTBeHHEIE METOIBI IPUHATHS pPELIeHUH (BepOaNbHEI aHATH3).

Ilpunatie pelmleHuil B YCNIOBHSX HeolpeneneHHOcTH. CTaTHCTHYECKHe MOIENH MPHHSATHS
pemenuii. Metone!l rnobansHoro kputepus. Kpurepuu bakeca-Jlannaca, ['epmeitepa, Beprysmu-
Jlarnaca, makcumuHHEBIH (Bansaa), MunumaxcHoro pucka Casumka, ['ypsuua, Xomkeca-Jlemana u ap.

ITpunsTie Ko/uleKTUBHBIX pemueHui. Teopema Oppoy u ee aHanu3. [IpaBuna 60JIbIIMHCTRA,
Konpnopce, bopza. [1apagoxc Kongopce. Paccrosrue B nmpoctpancTBe oTHOIeHHH. CoBpeMeHHbIE
KOHLIEIIIUK IPYNIIOBOTO BEIOOpA.

Mogenu 1 MeTOJbI IPUHATUA PELIEHUH NIPH HeYeTKOH nHpopManuu. HeueTkue MHOXKECTRA.
OcHOBHBIE ONPEAETIEHMS M ONEPALHMM HaJ HEYETKMMH MHO)kecTBamH. HeueTkoe mMonenupopaHue.
3ajayd MaTeMaTHUYECKOro IPOrPaMMHPOBAHMS IpPH HEYETKUX HCXOOHBIX YCIIOBHAX. 3ajada
ONTHMM3AaLUH HA HEYETKOM MHOXKECTBE IOMYCTHMBIX YCIIOBHH. 3amaya NOCTHIKEHHS HEYETKO
ompeneneHHol nemu. HeueTkoe MaTeMaTH4ecKoe NPOrpaMMHUPOBAHHE C HEYETKHM OTOOpaXKeHHEM.
[locTranoBkM 3a7ay Ha OCHOBE pa3IMYHLIX NPHHLIHINOB ONTHMANBHOCTH. HedyeTKHe OTHOLIEHH:,
olepalyd HaJ OTHOIICHHSMH, CBOMCTBA OTHOWIeHWil. I[IpUHSATHE pelleHHH MpPH HEYETKOM
OTHOLICHHH MNpPEATIOYTeHUH Ha MHOXECTBE albTepHATHUB. [IpUHSTHE pElIeHHil NpH HECKOJIbKUX
OTHOLIECHHUAX NPETIOYTEHHUS.

WUrpa xak ™ozens KoH(mukTHOH curyanuu. Krnaccudukamms wurp. Marpuussle,
KoonepaTHBHble U AuddepeHiuancuple Urpel. LleHBl W ONTHManbHEBIE cTpaTterdd. UHCTBIE H
cMellaHHele cTpaTerud. @OyHKIUS NOTeph IIPH CMELIAHHBIX CTpaTerdsix. | eoMerpHyecKoe
npefcTaBneHde Wrpbl. HKHSIS W BepXHAS LIEHBl WTp, CEUIOBas TOYKA. [IPHHIMI MHHHMAaKCA.
Pemenue urp. JJoMMHHpyrolye U MOJIE3HBIE cTparerdd. HaxoxkneHue onTHMAaNIbHBIX CTpPaTerui.
Ceenenue Urpsl K 3a1a4e TMHEHHOTO MPOrpaMMHUpPOBAaHU.

3. OnTuMH3anus ¥ MaTeMaTHYecKoe NporpaMmMupoBanne. ONTHMH3AIMOHHEIN MOAX0M
K npobiemMaM ynpaBleHHS M IPHHATHSA pemieHu. JlonmycTuMoe MHOXECTBO W ueneBast GyHKIMs.
@opMmBl  3amMCH  3ajad  MaTeMaTH4ecKoro mporpamMMupoBanus. Kiaccuukauus 3amay
MaTeMaTH4YecKoro NporpaMMHPOBaHUS,

ITocTtanoBka 3a1a4u JTUHEHHOro nporpaMMupoBanusa. CtanaapTHas # KaHOHUYecKas (popMbl
3anucH. [UMEpIIOCKOCTH M MOJYNpOCTpaHCTBA. JIOMYCTHMBIE MHOXECTBA M ONTHMAJIbHBIE
pelneHus 3afad JIMHEHHOro MporpaMMHpoBaHus. Beimykisle MHOXecTBa. KpaitHue Touku H
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KpaiiHHe JIy4H BBIIYKIBIX MHOXKECTB. TeopeMbl 00 OTHENAIOLIEH, OMOPHOM H pa3mensiouleH
runepriockoctd. IlpeacraBneHue TOYEK JONYCTHMOTO MHOXKECTBA 3aJauyd  JIMHEHHOTO
IIPOrpaMMHPOBAHHUS YePE3 KpaliHHe TOUKH U KpaHHHe JIydd. Y CIIOBHS CYLIECTBOBAHHUS M CBOMCTBA
ONTHMAIBHBIX DELIEHHH 3aJadd JIMHEHHOro nporpaMMmupoBaHus. OIOpPHBIE PEIIEHHS CHCTEMBI
JMHEHHEIX ypaBHEHHMH M KpalHHE TOYKH MHOXECTBa JONMYCTHMBIX pelneHuii. CBeleHHe 3amadn
JTMHEHHOr0  MHpOrpaMMHpPOBaHHA K JHCKPETHOM  ONMTHMH3AIWH. Cummniexc-MeTo.
MHOrokpHTepHalbHBIE 331841 THHEHHOTO IIPOrpaMMHPOBAHUSL.

JlBolicTBeHHbIE 3anaud. KpuTepuu ONTHMANBHOCTH, OKA3aTENIbCTBO JI0CTATOYHOCTH.
Teopema paBHOBecHS, €€ CIEACTBHA M IpHMeHeHHs. TeopeMbl 00 anbTepHAaTHBAX H JIEMMa
@apkama B TEOpUM JMHEHHBIX HEpaBeHCTB. | eoMeTpu4ecKas HHTEPIIPETAlus JBOHCTBEHHBIX
TIEPEMEHHBIX M ZI0Ka3aTENLCTBO HEOOXOAMMOCTH B OCHOBHBIX TEOpEMaX TEOPHH ABOHCTBEHHOCTH.
3aBHCHMOCTh ONTHMAaJIbHBIX PEIlEHUH 3a1aun IMHEHHOTO IPOrpaMMHPOBAHUS OT [1APaMETPOB.

JlokaneHsld U rnobansHEI 3KcTpeMyM. Heobxonumele ycnoBus Ge3yCcliOBHOIO 3KCTpEMyMa
midepennupyeMelx pynknuit. Teopema o cemioBoit Touke. HeoOxoauMble yCIIOBHS SKCTPEMyMa
muddepeHImpyeMoit (GYHKIMH Ha BBITYKJIOM MHOXecTBe. Heobxomumeie ycnosus Kyna-Takkepa.
3ana4u 00 ycJIOBHOM 3KCTPEMyME H METOI MHOXHUTeNe#H Jlarpamika.

Brinykiele (YHKIMH B HX CBOHMCTBAa., 3agaHHe BBIMYKJIONO0 MHOMKECTBA C IIOMOILBIO
BRINYKIBIX (pyHkimi. IlocTaHoBKa 3agayM BEITYKJIOrO NMPOrPaMMHPOBAHMS H (POPMBI HX 3aIIHCH.
IlpocTelimue cBoiicTBa ONTHMAaNBHEIX peweHuit. HeoOXompmble M IOCTATOYHBIE YCIOBHS
3KCcTpeMyMa A GepeHIHpYyeMOil BBIMYKIOH (YHKUHH Ha BBHIMYKIOM MHOXECTBE H HX
npuMenenue. Teopema Yn3asel. Teopema Kyna-Takkepa u ee reoMeTpudeckas HHTEpHpeTALHS.
OcHOBBl ~ TEOpMM  [BOHMCTBEHHOCTH B  BBINYKIOM  IPOrpaMMHpOBaHHM.  JIMHE#HOe
NpOrpaMMHpPOBAaHHE KaK YacTHBIM ciy4yail BBIMYKIoro. I[IOHATHE O Hernamkod BBIMYKIION
ontumusanuu. Cybnuddepenumarn.

Knaccuduxamusa MeronoB GesycnoBHod ontuMuzaumii. CKOPOCTH CXOAUMOCTH. MeTOIbI
nepsoro nopsnka. ['pamuenTHele MeTombl. Metonel BTOporo mopsaxa. Merton Herotona um ero
Mopupukanud. KBasHHBIOTOHOBCKHE MeETONBL. MeTonsl mNepeMeHHOH MeTpukd. MeTompl
CONPSDKEHHBIX TIpagueHToB. KOHEYHO-pasHOCTHAs anmpoKCHMaUus Mpou3BOAHBIX. KoHeuHo-
pasHOCTHbIE MeTOAbl. MeToabl HyNeBOro mnopsuka. Meroisl MOKOOPIHMHATHOrO cmycka, Xyka-
JbKkuBCa, cONpsKEHHBIX HanpasieHuid. Meroasl nedopmupyeMbix koH$urypamui. CUMIIeKCHbBIE
meronpl. Kommiekc-meronsl. Pemenue 3amay MHOTOKPHTEPHATBHOH ONTHMH3AIMH METOAaMH
IPSMOTO IIOUCKA.

OcHoBHBIE TNOAXOABI K pEIIEHHIO 3afad ¢ orpaHuueHHsMu. Knaccuukauus 3amad u
METOJ0B. MeToAbl NpoeKTHPoBaHUA. MeTo NpoeKIMH rpagueHTa. MeTo| YCIOBHOrO IpajieHTa.
Meroznpl cBefeHHs 3aad C OTpaHHYEHHMAMH K 3a7adaMm Oe3yC/IOBHOW ONTHMH3AlMH. MeETOIb!
BHEIIHHX H BHYTpPEeHHUX IITpadHbIX (yHKUui. KoMOMHHpOBaHHEBI METOXN MpPOEKTHPOBAHHS H
wTpadHbIX GyHKIMH. MeTox 3epKalbHBIX IOCTPOeHUH. MeTox CKOMB3SMIEro A0mycKa,

3ajaul  CTOXaCTHYECKOro MporpaMMupoBaHus. (CToxacTH4YecKHe KBa3sUrpaJHeHTHBIE
meronpl. [lpsmele ©w Hempsambie MeTonbl. MeTon  IPOEKTHPOBAHHS  CTOXACTHYECKHX
KBa3sUTPagueHTOB. MeToAbl KOHEUHBIX PasHOCTEH B CTOXaCTHYECKOM IPOrpaMMHPOBAaHUK. MeTO/Ibl
CTOXacTHYeCKOM ammpokcuMmanud. MeTonsl ¢ onepauued ycpenHeHusa. MeTompl cCiydaiHOTO
novcka. CToxacTHYECKHE 3aa4M C OrpaHHMYEHHSMH BeposTHOCTed mpuponsl. [IpsMble MeTOIEI.
CroxacTuyeckHe pa3HOCTHBIE MeToAbl. MeTonsl ¢ yCpeIZHEHHEM HampaBjJeHHH CIycka.
CnenuanbHbIe TPHEMBI PETYJIHPOBKHY IIIara.

MeToap! U 3amaud AUCKPETHOIO NMPOrpaMMHUpPOBaHUS. 3aNayud LEJOYHCIEHHOTO JIHHEHHOTO
nporpaMMupoBaHus. Meronel otrcedyeHus ['omopu. Meron BerBeit M rpaHun. 3ajada o
Ha3HauYeHHAX. BeHrepckuii anroput™. 3agauu ONTHMHU3ALMS HA CETAX U rpadax.

Merox NUHAMHYECKOTO IPOrPaMMHPOBAHMS JUIi MHOIOLIATOBEIX 3aJay [PUHATHUS
pemiennd. [Ipunnun ontumaneHOcTH bennvmana. OcHOBHOe (YHKIHOHAILHOE YpaBHEHHE.
BrruucnurensHas cxema METOAa AUHAMHYECKOTO IPOrpaMMHPOBAHHUS.

4. OcHoBbl TeopuH ynpabjeHHsl. OCHOBHBIC INOHSATHS TEOPHUH YIPABIEHHS: LENH U
IPHUHIUIE]  yIpaBleHUsi, OUHAMHUYECKHe CHCTeMBL. MaTteMaruyeckoe onucaHie OObeKToB
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YIIPaBIIEHH: IPOCTPAHCTBO COCTOSIHUH, MEPENATOUYHBIE (QYHKIMH, CTPYKTYPHBIE cXeMbl. OCHOBHBIE
3aJiayy TEOPHH YIPaBJIEHMA: CTaOHIU3aLMs, CIEeXKEHHE, IPOrPaMMHOE YIpaBlieHHe, ONTHMAIIEHOE
yIpaBJIEHHE, SKCTPEMAIBHOE perynupoBanue. Knaccudukanus cucteM ynpaBJieHuUs.

CTpyKTypel CHCTEM YyIpaBJICHHS: Pa3OMKHYTHIE CHCTEMBI, CHCTEMbI ¢ 0OpaTHOH CBSI3bIO,
KOMOMHHMpOBaHHBIE CHCTEMBI. J[MHAMHYECKHE M CTATHYECKHE XapakKTEPUCTHKH CHCTEM
YIpaBIeHHs: MEepexXofHas H BecoBas (QYHKIMH H MX B3aMMOCBS3b, YaCTOTHBIE XAPAKTEPHCTUKH.
THnoBele AHHAMHYECKHE 3BEHBS H HX XapaKTEPHCTUKH.

IlonstHe 00 yCTOHUMBOCTH CHCTEM YIpaBlieHHS. YCTOW4WBOCTE 10 JIsmyHOBY,
ACHMIITOTHYECKAS, SKCIIOHEHIMANBHASA YCTONYHBOCTE. Y CTONYMBOCTD 10 TIEPBOMY IPHONTHIKEHHIO.
Oynkuuu JIsnynosa. Teopems! 00 yCTORYMBOCTH M HEYCTOHYHBOCTH.

YCcTOHUMBOCTD JIMHEHHBIX cTanoHapHBIX cucTeM. Kputepuu Jlsnynoea, JIsenapa-Illunapa,
['ypuna, Muxaitnosa. YCcTOHYMBOCTE JMHEHHBIX HECTALIMOHAPHBIX cHcTeM. MeTol CpaBHEHHs B
TEOPHH YCTOWYHBOCTH: JieMMBI ['poHyomna-bennmana, bBuxapu, HepaBeHcTBo YanibiruHa.
YCTOHYMBOCTE JIMHEHHBIX CHCTEM ¢ 00paTHOHM CBA3bIO: KpuTepuii HaiikBucra, O6o0sbIoi
KO3 QUUHEHT yCHIICHHS.

Metonpl cuHTe3a OOpaTHOH CBA3M. DNEMEHTHl TEOpHH CcTaOWIM3alMu. YIpaBIsSeMOCTb,
HabmonaeMocTh, cTabunu3upyeMocTs. JlyambHOCTH  yNpaBIsSeMOCTH M HabNIOMaeMOCTH.
Kanonuueckue topmbl. JluHelinas crabmmmsanus. Ctabunusauus 1m0 COCTOSHHIO, [0 BBIXOIY.
Habmonarenu cocrosuus. quddepennruaropsl.

KauecTBo mpoueccoB ynpasieHHsl B JMHEHHBIX IMHAMMYECKHX cucTeMax. [lokazarenu
Ka4yecTBa NEPEXO0IHBIX NMpoleccoB. MeTor! oneHkH kayecTBa. Koppekiius cuctem ynpapieHus.

VYnpasneHue Npd AeHCTBHM BO3MYIICHHH. PasmuuHble THUIBI BO3MYIIEHHIH: ONEpaTOPHBIE,
xoopauHaTHele. VHBapHaHTHEIe cHcTeMbl. BonHoBoe Bo3mymmenue. HeBonHOBoe BO3MyleHHE.
Meton kBazupaciuenienus. Ciaeasinue CHCTEMBI.

Peneiinas obpaTHas cBs3b: anredpandeckue U 9aCTOTHBIE METOBI HCCIIEIOBAHHS.

Crabunusanus peryjsTopoM IEpEMEHHOH CTPYKTYpBl: CKajspHble H BEKTOPHBIE
CKOJIB3SIIIHE PEIKHMEL

YHuBepcanbHBIH perynsatop (ctabunusatop Hyccbayma).

AbcomoTHas ycTOHYMBOCTE. ['€OMETpHYECKME M YaCTOTHBIE KpPUTEPHH aOCOMIOTHOMH
yCTOHUMBOCTH. AOcomioTHas crabunu3auus. ANAaNTHBHBIE CHUCTEMBI CTaOWIIM3allMH: METOL,
CKOPOCTHOTI'O IpafHeHTa, METO/ LIENEBBIX HEPABEHCTB.

VYnpasneHve B YCIOBHAX HeolpeneneHHOCTH. [lo3UTHBHBIE AMHAMHYECKHE CUCTEMBI:
OCHOBHEIE OIIPEAEIICHHS H CBOICTBA, CTAOMIM3allHs MO3UTHBHBIX CHCTEM MPH HEOIPEAEIEHHOCTH.

AHanuTHYeCKO€  KOHCTpyHpOBaHHe.  MneHTHHKauMs  JAHHAMHYECKHX  CHCTEM.
OKCTpeManbHbIe PeryasTOpbl — CAaMOONI THMH3AIIHS.

Knaccupuxanus OUCKPETHBIX CHCTEM aBTOMATHYECKOTO YIpaBiCHHA. Y paBHEHHUS
UMITYJTbCHBIX CHCTEM BO BPEMEHHOH obnacTu. PazoMkHyThle cucTeMbl. OmucaHHe HUMITYJILCHOTO
anemeHTa. MIynbcHas xapakTepHCTHKA IPUBEAEHHON HETIPEPLIBHOM YacTH. 3aMKHYThIE CHCTEMBEL.
VYpaBHEHHA pa3OMKHYTHIX M 3aMKHYTBIX MMIIYJBCHBIX CHCTEM OTHOCHTENIBHO pEeLIeTHaThIX
(ynxuuit. luckpetnsle cucteMsl. ZET-npeobpazopanue pemeryaTsix GYHKIHI U ero CBOHCTBA.

[lepenarounas, nepexojHas M BecoBas (DYHKLHMH HMIYIbCHOH cucteMbl. Knaccudukarus
CHCTEM C HECKOJBKMMM HMILY/JIbCHBIMH 3J€MEHTaMH. MHOrOMEpHBIE HMIIYJIBCHBIE CHCTEMBI.
Onucanne MHOrOMEPHBIX HMITYJIBCHBIX CHCTEM C TIOMOIIBIO IIPOCTPAHCTBA COCTOSHHIHA.

YcToiuMBOCTh OUCKpPETHBIX cucteM. HMccnemosanue ycTOMUYMBOCTH 10 TIEPBOMY
npubmnkenuio, Meton ¢yuxnuit JlsmyHoBa, meron cpaBHeHHs. Teopembl 00 YCTOHYMBOCTH:
kputepuii Illopa-Kyna. CuHTe3 OUCKpPETHOTO peryiaiaTopa MO COCTOSIHHIO M IO BBIXOAY, NpH
HaJIMYHH BO3MYIICHHUH.

ONeMEHTHI TEOPHH pEATM3aLuH JUHAMUYECKHX CHCTEM.

KoHcepBaTHBHEIE IHHAMUYECKHE CHCTEMBI. JNEMEHTHI TeOpuH Oudypranuu.

OcHoBHBIE BHABI HENMHEHHOCTEH B CHCTeMaxX YIpaBleHHs. MeTonbl HCCIeNOBaHHS
TIOBEICHHUS HETTMHEHHBIX CHUCTEM.



ABTOKONEOaHHS HENMHEHHBIX cucreM, oroOpaxenue A. Ilyankape, GyHKuus
nocienoBanus, auarpamma Jlameppes. OpOutaneHas ycToiiunBocTh. TeopeMbl 00 YCTOMYHBOCTH
IpelenbHBIX LMKIOB: AHIpoHoBa-Butra, Kenurca. CyimecTBOBaHHE TIpeJeNbHBIX LIHKIIOB:
TeopeMbl benaukcona, Jlronoxa.

JuddepeHnnaTopsl BEIX0Aa IHHAMHYECKOH CHCTEMEI.

I'manxue HenMHEHHBIE NMHAMHMYECKHE CHCTEMBl Ha IUIOCKOCTH: AHAIM3 YMPaBIISEMOCTH,
HabJII01aeMOCTH, CTA0MIM3UPYEMOCTH U CUHTE3 00paTHOI CBA3H.

VnpaBneHue CHCTEMaMH C NMOCIIEIECHCTBHEM.

Knaccudukauus ONTHMaNbHBIX CHCTEM. 3alayd ONTHMH3ALWM. [IpUHIMO MakCHMyMma
[lonTpsruna. JluHaMHYeCcKoe IIpOrpaMMHPOBAHHE.

YpaBineHHe CHHIYJISPHO-BO3MYIIIEHHBIMH CUCTEMAaMH.

H?-u H? -crabummzanus. Minimax-ctabriu3arms.

Wrposoii mojaxon K cTabMmH3anue. [, -ONTHMH3alMs ynpaBieHus. BubGpaiuoHHas
cTabunu3anus.

OBpHCTHUECKHE  METOABI  cTa0MNHM3alMH:  HEeHpOCeTH, pasMBITEIE  MHOXKECTBA,
MHTEJIEKTYaIIBHOE YIIPaBJICHHE.

5. KomnbiorepHbie TexHoJoruu obpadorkm mudopmammn. Onpenenedue u oObias
knaccuukamusa BHIOB HMH(OPMAIMOHHEIX TexHomoruit. Mognenu, metomsl W cpenctBa copa,
XpaHEeHHs, KOMMYHHKalUK 1 06paboTku HH(pOpMauuu ¢ HCIIOIb30BaHHEM KOMITBIOTEPOB.

[IporpaMMHO-TEXHUYECKHE CDPENCTBA pEaM3allid COBPEMEHHBIX O(QHCHBIX TEXHOJIOTHH.
CrannapThl NOIB30BATENBCKUX HHTEP(EICOB.

Cozpmanne u 06paboTka TEKCTOBBIX (haliIoB M JOKYMEHTOB C HCIIOJBb30BAHHEM TEKCTOBBIX
PEAAKTOpOB ¥ NporieccopoB. I[IporpaMMHBIe cpencTBa co3aanus H 00paboTKH 3JEKTPOHHEBIX TAOHMIL,

IlporpammuEIe cpefcTBa co3filanMs rpaduyeckux OOBEKTOB, rpadHuecKHe MPOLECCOPEI
(BexTOpHas U pacTpoBas rpaduka).

ITonsTve mHMOpPMANMOHHOH cHcTeMbl, OaHku u 0a3wel MaHHEBIX. Jlormyeckass W (pU3HUecKas
opranusauus 6a3 naHHBIX. Monenu mpencTaBleHHs NaHHBIX, apXHTEKTypa W OCHOBHBIE (DYHKIIHH
CYB]l. Pacnpenenennsie BJI. IlpunnunuanbHele 0COOEHHOCTH W CPaBHUTEIIBHBIE XapaKTEPHCTHKH
(haiin-cepBepHOH, KITMEHT-CepBEPHOI U HHTpaHeT TeXHONOTHIt pacipeneneHHoH 00paboTKi JaHHBIX.

Pensuuonneiii moaxon k opradusauuu bBJl. bBasucHele cpenctBa MaHMIYTHPOBAHHS
PENALMOHHBIMHM JaHHBIMH. METO/IBI NPOEKTHPOBAHHS PENSLMOHHEIX 0a3 MaHHBIX (HOpMaH3aLlus,
CEMAaHTHYECKOE MOJENHPOBaHKe NaHHBIX, ER-nuarpaMmet).

S3pixkn nporpammupoBanus B CYB]l, ux xnaccuduxauus u ocobennocrr. CraHaapTHBIA
s36IK 623 maHHBIX SQL.

ITepcniekTuBHBle KOHUENUUH nocTpoeHus CYB]] (HeHopManuzoBaHHbIe pensuuoHHbie B,
00BEKTHO-OPUEHTHPOBAaHHBIE 0a3bl JAHHBIX Ap.).

OcHoBHEIE ceTeBBlE KOHLEMIMH. [noOanbHBIE, TEPPUTOPHAIEHBIE M JIOKAIbHBIE CETH.
[Tpo6nemsl crangaptusanuu. CeteBas mozenb OSI. Monemi B3auMoaeHCTBUS KOMITBIOTEPOB B CETH.

Cpena mepenaun naHHBIX. [IpeoOpasoBanue cooOIeHHH B 3JIEKTPHYECKHE CHTHAJIBI, HX
BUBI U NapameTprl. [IpoBoHEIe i GecripoBOAHbIE KAHANEI [IEPeJavl JaHHbBIX.

Jlokanbuele ceTd. IIpoTokonel, Ga30BblE CXEMBl IIAKETOB COOOIIEHHH H TOMOJOTHH
nokaneHbIX cereil. CeTeBoe o6opynosanue JIBC.

I'nobanbuble cetn. OcHOBHBIE MOHATUS U ompeneneHus. CeTu ¢ KOMMYyTaluel NakeToB H
A4YEEK, CXEMOTEXHHMKa M MPOTOKOJIBI. [IpHHIUIEI MEXCETEROro B3aUMOIEHCTBUA M OpraHH3alHH
IIOJIB30BATENECKOT0 AOCTyna. MeTonsl W CpelcTBa 3allWThl HHPOpPMALMK B ceTsX. bazoBble
TEXHOJIOTHH 0e3011acHOCTH.

CereBble oONEpanMOHHBIE CHCTEMBL. ApPXHTEKTYpa CETEBOH OIEpallHOHHOH CHCTEMBbI:
ceTeBble 0O0OJIOUKHM W BCTpOeHHBIE cpeacTBa. OO030p M CpPaBHHUTENBHBIH AHANHM3 IMOMYJISPHBIX
cemeiicTe cereBbix OC.

[IpuHuuns! byHkuuoHHpoBaHus Internet, THNoOBBIE HHQOPMALIHOHHBIE OOBEKTEL U PECYPCHI.
Kmouesrle acniextet WW W-texHonmoruu.



Apnpecanus B cetH Internet. Meroxel M cpeacrBa moucka uHpopmaruu B Internet,
HH()OPMAIOHHO-TIOMCKOBBIE CHCTEMBI.

S3piku M cpencTBa IporpaMMmupoBaHus Internet npunoxeHui. SI3bIK T'MIIEPTEKCTOBOH
pasmMerkn HTML, ocHOBHBIE KOHCTPYKIIMH, CpPEeNCTBa IOATOTOBKH THIIEPTEKCTa (PENaKkTOpbl H
KOoHBepTOpHl). bazoBrie nonatus VRML.

Opranuzauus cueHapueB orobpaxenus W npocmorpa HTML — mokymeHTOB ¢
HCIIOJIb30BAHHEM OOBEKTHO-OPHEHTHPOBAHHBIX S3BIKOB IPOrPaMMHUPOBAHHS.

IIpencraBnenue 3ByKa M H300pa)KeHHS B KOMIBIOTEPHEIX CHCTeMax. YCTpOMCTBa BBOJA,
00paboTku ¥ BBIBOJA MYJIbTHMEAHA HH(QOpMauuu. GopMaThl MPEeNCTABICHUS 3BYKOBBIX H BHJIEO
tatinoB. OumdpoBka u xommpeccus. [IporpammHble cpeicTBa 3amucH, o0paboTku H
BOCIIPOM3BEJIEHHS 3BYKOBBIX H BHIeO(ainoB. MynbTuMe1Ma B BHIYUCIHUTENBHBIX CETAX.

OcHOBHBIE pa3fieNibl TEOPUH M TMPHIIOXKEHHH HCKYCCTBEHHOTO HHTellekTa. OmHCaHHE U
[IOCTAaHOBKa 3ala4yH. 3ala4yyl B MPOCTPAHCTBE COCTOSHUM, B mpocTpaHcTBe Leneid. Kinaccupukauus
3ajad 10 CTENEeHH CIO0XKHOCTH. JluHelHble anropuT™el. [lOJIMHOMHAIIBHBIE AJITOPHTMBL.
OKCNOHEHIHAIBHEIE AITOPUTMEL.

Buzel v ypoBHU 3HaHuMH. 3HaHUA W AaHHBle. QaKTel U npaBuiaa. [IpHHIMIE] OpraHH3aIuy
3HaHuil. TpeOoBaHus, NpenBABISEMBIE K CHCTEMaM IIpe[CTaBleHHS H 00pabOTKH 3HAHHIA.
@®opmanu3Mbl, OCHOBaHHBIE Ha KJIacCHYeCKOH U MaTreMaTHueckoi iorukax. CoBpeMeHHBIE JIOTHKH.
®peitmel. CemanTHUeCKHE ceTH U rpadsl. Monenu, OCHOBaHHbIE Ha MpelienenTax. [IprobpeTeHue u
(dopmanu3anua 3uadui. [lononnenue 3nanuit. O6o0Lenne 1 Knaccubukausa 3Hanuid. Jlornueckuii
BBIBOJ] M YMO3aKJIIOUeHHE Ha 3HaHUAX. [IpobaeMbl i IepCneKTUREI IPeACTARICHNS 3HAHUH,

HazHauyeHue M IMPUHIUILI TOCTPOEHHUS IKCIMEPTHEIX cucTeM. Kinaccu(HKalys dKCIepTHBIX
cucreM. MeTozmosorus pa3paboTKH 3KCIIEPTHBIX CHCTEM. JTalbl pa3paboTKH HKCIIEPTHBIX CHCTEM.
[Ipo6neMb! ¥ NepcneKTHREI TOCTPOEHHUS IKCIIEPTHEIX CHCTEM.

5. O6pa3oBaTe/ibHBIE TEXHOJIOTHH

B xome mnpenopaBaHMs [JMCLMIUIMHBI HCIOJB3YIOTCS CleAyiolue oOpa3oBaTesibHbie
TEXHOJIOTHH: JIeKIUH; NabopaTOpHbIE 3aHATHS; CaMOCTOsTeNbHas paboTa CTYIEHTOB; a TaKkKe
AaKTHBHBIE M WHTEpPAKTUBHEIE (DOPMEBI 3aHATHH: NpoONeMHas JEKIHs; JEKIHI-BH3YaTH3aIlHs;
JIeKUUs ¢ pa3bopoM KOHKPETHOH CHTYalUH.

@opMoH KOHTPOJIA SBISETCS Chaya TEOPETHYECKOr0 MaTepHala B BHJAE OTBETa Ha
KOHTPOJIbHBIE BOIPOCHI C BBICTABIEHHEM OLEHKH «3aYT€HO» WM «He3auTeHo». VToroemM
KOHTpOJIEM SIBIISIETCS cAaya KaHAUIATCKOro 3K3aMeHa.

6. OueHo4HbIe cpeacTea IJId TEKYIUET0 KOHTPOJNA YCIIeBAeMOCTH H npomemquﬂoﬁ
aTrecTaluu

e [ToHATHS O CHCTEMHOM IOJXO0/E, CHCTEMHOM aHalIH3e.

e CucreMbl W 3aKOHOMEPHOCTH HX (YHKIHMOHHDOBAaHHA M Ppa3BHTHA. YTPaBsIeMOCTb,
JIOCTHIKHMOCTB, YCTOHYHBOCTb.

e CBoificTBA CHUCTEMBI: LEIOCTHOCTH M WICHHMOCTB, CBSI3HOCTb, CTPYKTypa, OpraHH3alus,
WUHTErPUPOBaHHBIE KAYeCTBa.

e Mopmenu CHCTEM: CTAaTHYECKHE, [MHAMHYECKHE, KOHUENTYAJIbHBIE, TOMOJOTHYECKHE,
thopmanuzoBaHHbIe (IpOLEAyPbl GOPMAIU3ALMHA MOEEH CHCTEM).

o Knaccudukanus cucteM. EcTecTBeHHBIE, KOHILENTYyalnbHBIE H HCKYCCTBEHHBIE, MPOCTBIE H
CIIO)KHEIE, IleJIeHaNpaB/ieHHEIe, IIeJIeNOoNaralolnyue, akTHBHBEIE M IIacCHBHEIE, CTaOMIbHBIE H
Pa3BHBAIOIINECS CHCTEMBI.

e OCHOBHEIE METOJIOJIOTHYECKHE ITPHHIUIBI aHali3a CUCTEM. 3a/laul CHCTEMHOro aHamusa. Pomp
YeJIoBeKa B PELICHUH 3a/a4 CHCTEMHOIO aHalli3a.



e [locranoBka 3ama4d npuHATHA pemeHui. Knaccudukauus 3amad NPUHATHA DEIUIEHHH. OTaribl
pelneHus 3aaady.

e Merons!l 00paboOTKH 3KCHEepTHOH HMH@OpMalMH, OLEHKa KOMIETEHTHOCTH 3KCIIEpPTOB, OLIEHKA
COTJIACOBAaHHOCTH MHEHHH 3KCIIEPTOB.

e MeToasl MHOTOKPUTEPHATIBHON OLIEHKH alIbTEPHATHB.

e Cratucruyeckue Monenu npuHATHS pemeHud. Kpurtepun Baiteca-Jlannaca, Iepmeiiepa,
Bepuynnu-Jlannaca, MaxcuMuHHBIH (Banpna), MuHMMakcHoro pucka Csumxka, ['ypBula,
Xomxeca-Jlemana u ap.

e MarpuyuHnsle, KOONEpaTHBHEIE U AU( (epeHIHANBHBIE UTPEL.

o Knaccudukaums 3agad MaTeEMaTH4ECKOI0 IIPOrpaMMUPOBAHHMS.

o [locTaHoBKa 3a7auu JMHEHHOrO IPOrpaMMMPOBAHHS. YCIOBHS CYIIECTBOBAaHMA M CBOMCTBa
ONTHMANBHBIX PEINeHUH 3aJaud JHHEHHOro mnporpaMmMupoBaHus. ONOpHBIE peleHHs! CHCTEMBI
JUHEHHBIX YPaBHEHUH M KpaHHE TOYKH MHOXECTBA AOMYCTHMBIX PEIIEHHH.

e Cummekc-meTos. MHoOrokpuTepransHble 3a4a4l TUHEHHOTO IPOTrpaMMHPOBaHUS.

e JlBolicTBeHHbIE 3alayd. KpHTepHuu ONTHMalIbHOCTH, AOKAa3aTENILCTBO JOCTATOMHOCTH. TeopeMa
PaBHOBECHS, €€ CJIEJCTBUS H IIPHUMEHEHHH.

o JloxaneHbIH W rnobanbHBIR dKCTpeMyM. HeoOxonumele ycnoBusi G€3yCIOBHOTO 3KCTpeMyMa
maddepentupyemerx Gyrkuuit. Teopema o cennoBoit Touke. HeoOxoquMele ycioBus d3KCTpeMyMa
muddepennupyeMoii GyHKIIMKE Ha BBITYKIIOM MHOXecTBe. Heobxonumele ycnosus Kyna-Takkepa.
3anaun 00 yCIOBHOM 3KCTpeMyMe H MeToI MHOXHUTeneH Jlarpanka.

o TlocTaHOBKa 33/1a4M BEITYKIIOrO IPOrpaMMHpPOBaHUS B GOPMEI UX 3aMUCH.

e Teopema KyHna-Takxepa i ee reoMeTpHyecKasi HHTEpIIpeTalus.

e Knaccubukauus MeTonoB Oe3yclHOBHOH onTHMH3auuH. MeTonsl NEpPBOro  MOPSJKA.
['panuentHiie MeTonbl. MeTons! BToporo nopsiaka. Meton HetoToHa 1 ero Mogugukanum.

e MeTo/ yCIOBHOIO rpagUeHTa.

e MeTonp! cBEEHHS 3aa4 C OTPaHHYEHHAMH K 3a71a4aM 0€3yCII0BHOH ONTUMH3ALUH.

¢ MeToap! BHEIHUX U BHYTPEHHHX IITpahHBIX QyHKIHHA.

o KoMOuHUpOBaHHEBIH METO TPOSKTUPOBAHUS B IITPadHBIX (YHKIIHIA.

e Meroz CKOIB3ALIETO AOMyCKA.

e 3ajayu cTOXacTHYECKOro mporpaMmupoBanus. CToXacTHYECKHE KBa3UTPaAUEHTHBIEC METOBL.

e Meronpl M 3afaydl JUCKPETHOrO MPOrpaMMHMpPOBAaHMA. 3aJayd LENOYMCIEHHOrO JIHHEHHOTO
nporpaMMupoBanus. Mertonel orceyeHus ['omopu. Meton BerBell W rpanuu. 3amada o
Ha3Ha4yeHusX. BeHrepckuit anroput™. 3aiaqu ONTHMH3ALUS HA CETAX U rpadax.

e MeTon NMHAMHYECKOrO NPOTPaMMHPOBaHHSA [ MHOTOLIArOBBIX 3afay NPHHATHS pELIESHUI.
[Mpunuun ontuMansHocTd bennMana. OcHoBHOe (yHKIMOHANBHOE ypaBHeHHE. BrlducIHTENbHAS
cXeMa MeToja JHHAMHYECKOro MporpaMMHpPOBaHUS.

e OCHOBHBIE IIOHSATHS TEODHM YMpABJEHHS: LEIH M I[PHHIUIBl YNpaBlIeHUSA, THHAMHYECKHE
cucTeMbl. MaTeMaTtHdyeckoe onucaHHe OOBEKTOB YINPABIEHHSA: IIPOCTPAHCTBO COCTOSHHIA,
nepenaTouHble QYHKIIMU, CTPYKTYpHBIE cXeMbl. Knaccudukanus cucreM ynpapaeHHUS.

e YcroifupBocte 1o JIAnyHOBY, AacCHMOTOTHYECKass, SKCIOHEHLHANbHAA  YCTOHYHBOCTE.
YeroituueocTs 1o nepsoMy npubmmbkenuro. Oynkiuu Jlsnynosa. Teopemsr 06 ycTOHYHBOCTH U
HEYCTOHYHBOCTH.

¢ VCTONUMBOCTE JNHHEHHEBIX CTalMOHApHBIX cucteM. Kpurtepuw JlsmyHnosa, JIsenapa-lllunapa,
I'ypBuna, Muxaiinosa.

e Merons! cuHTe3a 0OpaTHOH CBS3H. OJJIEMEHTBl TEOPHMH cTabunu3aluu. YIpaBiIsIeMOCTb,
HabJT101aeMOCTh, CTA0UMU3UPYEMOCTb.

e VYrpasjeHHe B yCIOBUAX HeolpeAeaeHHOCTH. [103UTURHBIE AUHAMHYECKHE CHCTEMBI: OCHOBHBIE
OIIpEeNeNIEHH U CBOHCTRA, CTAOMIN3aIHs MO3HTHBHBIX CHCTEM NPH HEONPEIECNIEHHOCTH.

e Knaccudukanus IUCKPETHBIX CHCTEM aBTOMaTHuYeckoro ympasneHus. ZET-nmpeobGpa3oBaHue
perneTyaThIX QYHKIMH U €ro CBOHCTBA.
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e YCTOHUYMBOCTE JUCKPETHEIX cHcTeM. MccnenoBanue yCTORYHBOCTH 110 HEPBOMY MPHOTHIKEHHIO,
merof pyHkuui JIsnyHoBa, METO CpaBHEHHSL.

e DeMEHTHl TEOPMH pealM3allid JWHaMu4yeckux cucreM. JluddepeHrmaropsl BLIX0Oa
JUHAMHAYECKOH CHCTEMEL.

e Omnpenenenue u oOmas knaccupuKalus BHIOOB HH(POPMAIMOHHBIX TeXHoJorui. Momeny,
MeTOApl M cpelcTBa cOopa, XpaHEHHS, KOMMYHHKaluud # 00paboTku uHHpOpMALMH C
HCIIONb30BaHUEM KOMIIBIOTEPOB.

e [lonarne MHYOPMALMOHHON CHCTEMBI, OaHKH U 0a3bl JaHHEIX. MOJENH NpeACTaBIeH s JaHHbIX,
apxuTeKkTypa H ocHoBHbIE QyHkunu CYBJI. Pacnpenenennsie B/,

e [IpunnunuansHble 0COOEHHOCTH M CPaBHUTENBHBIE XapPaKTEPUCTHKH (alli-cepBepHOil, KITHEHT-
CEpBEpHOM H MHTEPHET-TEXHOJIOTHH pacnpeneneHHoH o0paboTky TaHHBIX.

e PendnuoHHbIH nomxox K opranmsanuu bBJI. BasucHele cpencTBa  MaHMIYIMpOBAaHHS
PEJLIMOHHBIMY JAHHBIMH. METOABI MPOEKTUPOBAHUS PENIIHMOHHBIX 0a3 HaHHBIX (HOpMAIH3aIlHs,
CEMaHTHYECKOE MOJENHPOBaHNe JaHHBIX, ER-nuarpamMmer).

e S3piku mporpammuposanus B CYB]l, ux xnaccuduranus u ocobennoctd. CTaHIAPTHBIA SI3BIK
6a3 manHBIX SQL.

e JlokaneHele ceTH. IIpoTokonel, 6a30BbIe cXeMBl IAKETOB COOOMIEHHH M TOMOJOIHH JIOKATBHBIX
cereit. CereBoe o6opynosanue JIBC.

o I'nobanbHble ceTH. OCHOBHEIE MOHATHA U onpenenenus. CeTH ¢ KOMMYyTaLlHel TakeToB U SUeekK,
CXEMOTEXHMKAa M TIPOTOKONEL. I[IpHHLMIBI MEKCETEBOro B3aMMOIEHCTBHS W OpraHH3alHH
II0JIL30BATENBCKOrO JA0cTyna. Meronsl M cpeacTBa 3amuThl HHGOpManuM B ceTsx. basoBble
TEXHOJOrHH 0€301acHOCTH.

e CeTeBble ONEpPAlMOHHBIE CHCTEMBL. APXHUTEKTYpa CETEBOH OIEPAllHOHHON CHCTEMBI: CETEBBIE
000/I0UKM M BCTpOEHHEBIE cpencTBa. O030p M CpPaBHHUTENBHBIH aHAM3 MOMYJSPHBIX CEMEHCTB
cereBslx OC.

e [Ipunnunel QyHKkUHOHMpoBaHMA Internet, THMOBBIE HH(pOPMALHOHHBEIE OOBEKTH M PECYPCHI
Kmouessie acnextsl WWW-TexHONIOTHH.

e SI3bIKM M CpEACTBa NporpaMMHpOBaHHs Internet npunoxxeHuil. SI3pIK THIEPTEKCTOBON pa3sMETKH
HTML, ocHOBHEIE KOHCTPYKIIHH, CPEACTBA IIOJITOTOBKH THIIEPTEKCTA (PEAAKTOPEI H KOHBEPTOPEI).
baszosele nonsatus VRML.

e HasHaueHWe W NPUHIMIBI I[TOCTPOCHUS OSKCIEPTHBIX cucreM. Kitaccumukaims sKCIEpTHBIX
cucteM. MeTomonorus pa3paboTKH 3KCIEPTHBIX CHCTEM. DTallbl pa3paboTKH IKCIIEPTHRIX CHCTEM.
[IpobneMb! U nepcHeKTHBEI NOCTPOSHHSI IKCIEPTHBIX CHCTEM.

e [lyaccoHOBCKHMH IOTOK COOBITHH, €ro ONHCAaHWE, YCJIOBHS, TPH KOTOPBHIX OH BO3HHKAET.
IlpenenbHas TeopeMa O CXOIMMOCTH CYMMBI HE3aBHCHMBIX OPOMHAPHBIX IOTOKOB COOBITHH K
IIyacCOHOBCKOMY IIOTOKY.

e PexyppeHTHbIe OTOKH coObITHH. @ynkuuu [Tanema. [IpocenBanue moTokoB.

e MapkoBckue cHcTeMBI MaccoBoro obcmyxwuBaHusa. ['pad cocrosHuit cucrembl. MeTonsl pacyera
(bunampHeIX BeposiTHocTelh CMO mno rpady mepexomoB. CMO M/M/I/0, M/M/I/°, M/M/%/0,
M/M/ /o

e Pacuer xapakrepuctuk CMO npu pexyppeHTHOM oOcmy)XuBaHWH. MeTOX BIOXEHHBIX IIernei
MapkoBa. MeTo HHTErpalbHbIX ypaBHEHHH.

e Pacuer xapakrepuctuxk CMO npu pexyppeHTHOM BXxojsuieM noroke. Meron Kinumosa.

e [IpuopuretHsie CMO. AGCONIOTHBIE H OTHOCHTEJIbHBIE TPHOPHTETEIL.

¢ Vmpasnsemsie CMO ¢ quHaMu4ecKHMH DPHOPUTETAMHU U ¢ opMupoBaHueM ovepeaeit. [Tpsmoi
Mmeton. MeTon IHHAMHUYECKOTO IPOrpaMMHUPOBAHHS.

e ACHMIITOTHYECKHE METOAL! HccleloBaHus ynpasisembix CMO.

e ApnantuBHbele CMO. Metonbl nocTpoeHus u pacuera agantuBHex CMO.

e CaoiicTBa pemeHui JTHHEHHBIX MU GepeHINanbHEIX ypaBHeHul. [lepexonras U nepemaroyHas
MaTpHIa.
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e Kpurepnu ycroiiuuBocTH. Y paBHeHus JIamyHoBa.

e YnpasiseMocTb H HabmogaemocTb. Kpurepuu. Kanonuyeckas popma Kanmana,

e Pemenve 3ajauM aHAIMTHYECKOr0 KOHCTPYMPOBaHHUS pPEryasaTopoB (Meroa JleToBa, MeTO]
KpacoBckoro, MogansHOe yIpaBlieHUE).

e JlucKpeTHBIE BO BPEMEHH JIUHEHHBIE CHCTEME! yrpaBieHus. Kputepun ycroiuusocty. Penenue
3a71aud aHAJIHTHYECKOTO0 KOHCTPYHPOBaHUSA PerynaTopoB. JiuckpeTHoe ypaBHeHHEe PukKaTH.

¢ Croxactuyeckue cucreMbl. @unbtp Kanmana. Teopema pasmenuMocTy.

e AnanTuBHOE H pobacTHOE yIpaBlICHHE.

7. quﬁno—MeTounqeclcoe, MATEPHAJIBHO-TEXHHYECCKOC H nndmpmaunonnoe obecreveHne

a) OCHOBHas JTUTepaTypa:
1. Tapacenko @.II. [IpuxnanHoii cucremubli ananu3 (Hayka ¥ HCKYCCTBO pelleHHs IpobiaeM):
Yuebnuk. / @.I1.Tapacenko — M: KHOPYC —2010. — 224 c.
2. Axopd Paccen JI., Ineanizosane npoexrupopanus / Paccen JI. Axodd, [Hreiicon Mariacon Jkeiicon,
[epbepr [x. Dnicon / [Tep. ¢ aurn. — {ninponetposesk: Bananc busnec Byke. —2007. —320 ¢.
3. Ileperynor @.H., Tapacenko @.I1. OcHoBEI cucTeMHOro aHanu3sa: Yued. 3-e uszn.- Tomck: M3z-
Bo HTJL, 2001. — 396 c.
4. Bepxbunkuit B.M. OcHOBEBI YHCIeHHBIX MeTOOB. -M.: Bricinas mxona, 2009. — 840 c.
5. ®opmanes B.[., Pesusnuxor [1.JI. Hucnennsie metonsl. M.: @UIMATIINT, 2004. — 400 c.
6. Teopus cucTeM M CHCTEMHBIH aHanm3: yuebHOe mocobue ais By308 / B. A. Cuy, M. I1. Cunny;
Harnmonanensni ucenenosatensckuil ToMckuil nomurexuudeckuii yuueepcuter (TITY), UactutyT
nucraniponHoro obpazosanus (M10). — Tomck: U3n-eo TIIVY, 2011. — 276 c.
7. Teopus cucTeM M CHCTeMHBIH aHanmu3: yyeGHOe mocobue ans Bys3oB / A. M. Kopukos, C. H.
[TaBnos. — Mocksa: Undpa-M, 2014. — 288 c.:
8. Bentuens E.C. MccnenoBanue oneparuii. 3anauu, NpuHIKIEL, MeTomosorks. M.: Hayka, 1988.
9. JlapuueB O.U. Teopust u MeTons! npuHTHS penenuii. M.: Jloroc, 2000.
10. Mymux 3., Mronnep I1. MeTons!l NpHHATHS TeXHUYECKUX peteHuit. M.: Mup, 1990.
11. PeixoB A.C. MeToapl cHCTEMHOro aHanu3a: MHOrOKpHTEpHalbHas U HEUeTKas ONMTHMH3AIlHs,
MOJEIHUPOBAHKE H SKCIIEPTHEIE OLIeHKH. M.: DxoHoMHuKa, 1999.
12. Pexneiituc I'., PeliBunapan A., Percaen K. Ontumusanus B texuuxe. T. 1, 2. M.: Mup, 1986.
13. Bacunees @.I1. Metonp! ontumuzauuu. M.: @axropuan [Tpece, 2002,
14. EmenpsnoB C.B., Kopoeun C.K. Hosble Tunel o0paTHOH cBsi3u. YmnpaeieHdHe npH
HeomnpeaeneHHoctu. M.: Hayxka, 1997.
15. Teopus aBromMaTHyeckoro ympasienus. U. 1 u 2/ Iloxn pen. A.A. Bopososa. M: Beicimas 1ixona, 1986.
16. Ilomo E.H. Teopus  HenMHEHHBIX CHCTEM  aBTOMATHYECKOTO  YIPABICHHA.
M.: Hayxa, 1988.
17. MeTtonpl KIacCHYECKOH M COBPEMEHHOH TEOpHHM aBTOMATHYECKOTO YIpaBjieHus: Y4. B 3-X T.
M.: Uspo. MI'TY, 2000.
18. baspl mamHeIX: Y4. Ui BRICIIMX M CpPefHMX crenHanbHbIX 3aBenenuit. / [log pem. A.JL
Xomonenko. CII6.: Kopona npunt-2000, 2000.

6) nonmoNHUTENBHAS TUTEpaTypa:
1. Axodd Paccen JI. AnTu-3axoHs! MeHekMeHTa / [lep. ¢ anri. / Paccen JI. Axodd,[epbepr .,
bu66 Canmuaucon — Tomck: U3a-Bo Tom. YH-Ta. — 2008. — 184 c.
2. Ileperynos ®.M. OcHoBEl cuctemMHoro anamusza: Yuel. 3-e u3m. / @.U. Ileperynos, @.I1.
Tapacenko — Tomck: M3g-eo HTJL, 2001.— 396 c.
3. T'engpuna HM.IO., Karaesa C.C., Pepxakor A.Il. Meronpl pemeHHs NHHEHHBIX 3amad
JUCKPETHOro nporpammupoBanus. Tomck, TT'Y, 2003.- 26 c.
4. I'ennpuna W.10., Karaesa C.C., Penxakos A.Il. Pemenue 3amau quHEHHOro mporpaMMHpOBaHHS
cUMILIEKCc-MeTomoM. Tomck, TT'Y, 2003.- 24 c.
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5. T'enppuna M.10., Karaesa C.C., PenkakoB A.Il. Tpancnopruas 3anava. Tomck, TT'Y, 2003. 26c.
6. TI'enppuna W.JO., Karaesa C.C., PrpkakoB A.Il. ['paguieHTHBIE H OBpaKHbIE METOJBI
6e3ycnoBHoi Munnmu3anuu. Tomek, TT'Y, 2008.- 30 c.

7. T'aBpuioBa T.A., Xopowerckuii B.I'. bazp1 3Hanuii uuTemekTyansHex cucreM. CI16.: TTurep, 2000.

8. JlapuueB O.U., Momxkosuu E.M. KauecTBeHHEIe MeToIBI MPUHATHS pemiennid. M.: Hayka, 1996.
9. Caatu T., Kepeic K. Aramrrraeckoe rnanupopanne. Opranusanys ciucteM. M.: Pamguo u cessb, 1991.
10. Boponos A.A. Beenenue B IMHAMUKY CIOXKHBIX yIpaBisieMbIx cucTeM. M.: Hayka, 1985.

11. lpmxun 51.3. OcHOBBI TeOpHM aBTOMaTHueckux cucreM. M.: Hayka, 1977.

12. Topues A.M., IlImeipur W.C. DnemeHTHl Teopuu Urp. YueOHO-METOIHYECKHH KOMILIEKC.
Tomck, TT'Y, 2008.

13. bouapos ILIL. ITeyenkun A.B. Teopus maccoBoro obcnyxuBanus. M., U3g-so PYJIH, 1995.
14. T'nenenko b.B. u ap. [lpuoputeTHbie cucTeMbl obcnyxuBanus, M3n-so MI'Y, 1973.

15. l'opues A.M., Hazapos A.A, Tepnyros A.®. Ynpasnenue 1 afanTanus B CHCTEMaX MacCOBOTO
obcnyxuBanus. Tomck, U3n-so TT'Y,1978.

16. HazapoB A.A. YnpaBnseMble CUCTEMbI MAaCCOBOI0 OOCITY)KHBAHHS M MX ONTHMH3AIKA. TOMCK,
Wzn-so TT'Y, 1984,

17. Hazapos A.A. ACHMITOTHYECKHMH aHATM3 MapKOBU3UPYeMBIX cucteM. Tomck, M3n-o TI'Y, 1991.
18. ITapaes 0.M. Anre6pandeckre METOIB! B TEOPUH JINHEHHEBIX CHCTEM ynpasnenus. Tomck, M3a-
Bo TT'Y, 1980.

19. Tlapae }0.11. BBeneHHe B CTATUCTHYECKYIO JHHAMHKY IIPOIIECCOB YIIPABICHHUS H (DHILTPALHH.
M., “Cos. Paguo”, 1976.

20. [Tapaes }0.1. OnTumanssoe ynpasnenue. Tomck, Usn-so TI'Y, 1987,

21. Spneixos M.C., Muponos M.A. MapkoBckasi TeOpHsl OLIEHUBAHUS CIY4YaiHBIX MMPOLECCOB. M.,
“Pamuo u cBa3n”,1993.

22. @panxos A.JI. AnanTHBHOE YNpaBJIEHHE B CIIOKHBIX cucTeMax. M., “Hayxka”, 1991.

23. Ilapaes O.M., Ilepenenkun E.A. JluHeliHble MaTpUuHBIE YpaBHEHHS B 3aJayaX aHalIu3a W
CHHTE3a MHOTOCBSI3HBIX AUHAMUYECKUX cucTeM. bapHayn. M3n-so AntI'TY, 2000.

B) DNIEKTPOHHBIE PECYPCHI:
1. http://www.lib.tsu.ruw/ — Hayunas 6ubnuorexa TI'Y.
2. http://www.diss.rsl.ru/ — Dnextponnas 6ubnuoreka nucceprauuii PT'B.
3. http://elibrary.ru/ — HayuHnas anexTpoHHas OubiuoTeka.

8. MaTepHﬂJ’leO-TEXHH‘leCROE obecneyeHue JHCHHILIHHBI

MarepraneHO-TEXHHYECKOE ODOecreYeHre Hay4HO-HCCIEe0BATENBCKOH paboThl: JOCTYN K
donnam yueOHbIX mnocobuii, OubmuoTeuHBIM (OHZAM C TEPHOAMYECKHMM W3JAHHSAMH 110
COOTBETCTBYIOIIHM TEMaM, HalM4YHe KOMIIBIOTEPOB, IOJKIIOYEHHBEIX K ceTH VIHTepHeT u
OCHAIIEHHBIX CPEICTBAMH MeIHaNpe3eHTalui (MeIUaKOMMYHHKAIHIT).

ABTOpBI: / //}{/ AM. T'opues

PenenseHnr:

JI.T.1., mpodeccop L) A.IO. Marpocosa



