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1. IIEJJX OCBOEHHUS JUCHHATIJINHBI

1.1 Iesb cnaym KaHAHIATCKOrO 3K3aMeHA COCTOMT B AEMOHCTPALMK 3HAHUH, yMEHHi
Y BJIAJICHUH OCHOBHBIMH NOHATUSMH, METOJMKAMH U TEXHOJOTHAMH PEATU3ALMH Ha-
YYHBIX HCCJICIOBAHUM B BHIODAaHHOH 00JIaCTH UCCIICAOBAHUS B paMKaxX HalPaBJIECHHO-
cti «CHCTEMHBIN aHATH3, yrIpaBieHue u 00paboTka HHbOPMALINY.

1.2 3agaun cJaud KaHAWIAaTCKOr0 3K3aMeHa:;

1.2.1 | OlEHHUTD BIaJEHHE METOIUKOM MIPOBEACHMA HAYYHBIX MCCIIEIOBAHUU B O0JIACTH CHC-
TEeMHOT'0 aHaJIM3a, yIpaBieHus 1 00paboTku HHpOpMaIvu;

1.2.2 | ouenuts BrajileHHe KyIbTypOH HAYYHOTO MCCIIEJOBAHHUS, B TOM YHCIIE C MCIONb30Ba-
HHEM COBPEMEHHBIX MH(OPMAIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJOTHH B 00iacTu
CHCTEMHOI'0 aHAJIN3a, yripaBjieHks 1 06paboTku nHGopMaLnH

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOI1 BIIO

ukn (pazpen) OOIIL: B1.B | Kox pucunnaunuer B YII: B1.B.OJ1.5

2.1 TpeboBanusi K NpeABapUTENHLHON MOATOTOBKE 0GydatoUerocs

st yCTIenIHOr0 OCBOEHUS AMCUHMILIMHEBI CTYAEHT AOJDKCH HMETh 0a30BYyI0 MOAIOTOBKY IO
JUCUUIUIMHAM Y4e0HOTO ITaHa

2.2 JIMCuMn/IMHBI U IPAKTUKH, IJIsl KOTOPLIX 0CBOCHHE TAHHOM AN CIMIITHHbI

(Monyis1) Heo0X0AMMO KaK NpeJuIecTRYIOLIee

b4. 11 IpencraBiaenne HayyHoro mokiIaga 06 OCHOBHEBIX pe3yiabpTaTax  Hay4dHO-

| KBaTHPUKAMOHHON paboThl (AuccepTauny)

3. KOMIIETEHIIHM OBYYAIOIWEIOCs, ®POPMUPYEMBIE B PE3YJILTA-
TE OCBOEHUSA JTUCHUIIJIUHBI

OI1K-1 BIaJICHUC METOJOJIOTHEN TEOPETUYCCKUX U DKCICPUMEHTAIBHBIX MCCIIEA0BAHUN B
061acTh NpodecCHOHAIBHOMN AeATeIbHOCTH
3HaeT: METO/I0/I0THIO TEOPETHYECKHX U IKCHICPUMEHTANbHBIX HCCIEA0BAHMINA B 000aCTH CHO-
TCMHOT0 aHa/Iu3a, yNpaBJICHUA U 00pabOTKH HHPOPMALHY
YMeeT: npUMEHATL METONONOTHIO TEOPETHUCCKUX H 9KCMIEPUMEHTANBHBIX UCCIIENOBAHUN B
00IACTH CHCTEMHOTO aHANK32, YIPABICHHS i 00paborku uabOpMAaLHEH
Biapeer: meromamu peammsaimm TeopeTmueckux u SKCMICPUMEHTANBHBIX HCCICAOBAHUN B
00J1aCTH CUCTEMHOTO aHAIN3a, YIIPABICHHS U 00paboTku HHbOpMaLUK
OIK-2 | Bragenue KyNnbTypOH HAay4HOTO HCCICIOBAHHA, B TOM YHCIE C HCMOIb30OBAHHUEM
| | COBPEMEHHBIX HH()OPMALIMOHHO-KOMMYHHMKALIMOHHBIX TEXHOIOTHIA
3HaeT: METOAMKY NPOBEICHUS HAYIHOTO HCCTEI0BAHNA, B TOM YHCIC ¢ HCIIONb30BANICM CO-
BPEMEHHBLIX HHPOPMALIMOHHO - TeJIEKOMMYHHUKAITHOHHBIX TeXHOIOTHii
. Vmeer: IIPpUMCHATH MCTOOUKY IIPOBCACHHA Hay4HOT 0O HCCIICOOBAHMs, B TOM YHCIE C HUCIIOL-
30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHO - TEIEKOMMYHHKALMOHHBIX TEXHONOTHH
Baaneer: TeXHONOTHAME NPOBE/IEHNS HAYYHOTO HCCIEOBAHUA, B TOM 9HCIE G HCIIOJIb30BA-
| HICM COBPEMEHHBIX HHYOPMALIMOHHO - TeJEKOMMYHHKAIIHOHHBIX TEXHOIOTHI

B pesyabTare ocBoeHHs {UCHUMIUIHHDI 06y YatOMHMIiCS K01KEH

3.1 JHATH: T

3.1.1 |meTozonoruio TeopeTHuecKuX 1 SKCNIEPUMEHTAIBHEIX UCCIIENOBAHUIM B 0BIACTH CUCTEM-
HOT0 aHanusa, ynpasneHus u 00padoTka nabopmanyu (OITK-1).
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3.1.2 |MeToaMKY NPOBEAEHHA HAYIHOIO UCCICAOBAHMSA, B TOM YHCIIE C HCIIOIB30BAHHEM COBPE-
MEHHBIX HHPOPMAIIHOHHO - TEIEKOMMYHHKAUMOHHBIX TeXHOIorui (OITK-2).

3.2  |ymeTh:

3.2.1 |OpUMEHATH METOJOTOTUIO TEOPETHICCKHUX U IKCIIEPUMEHTAILHBIX MCCIICIOBAHMI B 06ac-
TH CHCTEMHOI'0 aHaNu3a, ynpasjienus 1 0opaboTku unpopmaimu (OITK-1).

3.2.2 |npUMEHATh METOIUKY [IPOBENEHHS HAYYHOTO UCCIEeNOBAHMUS, B T.U. C HCIIONb30BAHHEM CO-
BPEMCHHBIX HH()OPMAIMOHHO-TEICKOMMYHHKAIIMOHHBIX TeXHooruit (OITK-2).

3.3  |Biaagers:

3.3.1 |mMeTomamu peanM3aLUM TEOPETHYECKUX M SKCIIEPHMCHTAIBHBIX HCCAENOBAHUN B 061aCTH
CHCTEMHOrO aHalIM3a, yIpaBieHus u 06pabotku nadopmannu (OITK-1). |
3.3.2 |TeXHONOrHAMU MPOBEAEHH HAYYHOTO MCCIIEAOBAHUSA, B TOM YHCIIE C UCTIONb30BAHHEM CO-
BPEMEHHEIX HH(OPMAIMOHHO - TETEKOMMYHUKAMOHHEIX TeXHONoruit (OITK-2).

4. CTPYKTYPA U COJAEP)KAHUE TUCHAIJIAHBI

' | Bug yueGHoii Harpysku

1 UX TPYAOEMKOCTh B 4acax
h L
Hepenn = g "] E - §
Ne HanmenoBanue paspena aucnynansbi Cemectp cemectpa 5 E E é- g E':f -
3 - 2 'g = e
S| £8| g= 5
g .
1 M3yuenue pasnena 1 nporpaMmel 4 1-3 1 [
2 | Visyyenue paszgena 2 nporpammsl 4 4-6 i 7
3 | Usyuenne pasnena 3 nporpamMmel 4 7-9 7 i
4 Msyyenue pasnena 4 nporpamMmel 4 10-12 / 1l
5 | Visyyenue pasaena S5 nporpaMmsi 4 13-15 8 8
| Hroro | 36 | 36
4.1 Jexkuuun
Y4cOHbIM MIIAHOM HE PERYCMOTPEHEL.
4.2 IlpakTHYecKUe 3aHATHS
Y1eOHbIM NITAHOM HE MPE/yCMOTPEHE.
4.3 JlabopaTopubie padoThI
Y4eOHBIM MTAHOM HE TIPEYCMOTPEH.
4.4 CamocTosiTe1bHAs paGoTa cTyaeHTA (CPO)
’—HeueJm | Conepxanue CPC O0bem | Buabl
ceMecTpa YacoB | KOHTPO
Jisl
1-3 H3yuenne pasgena |
H3y4enue mureparypsl. 7
4-6 WM3yuenue pasmena 2
W3y4enne mateparypsi. 7
7-9 H3syuenne paznena 3
Vsydenue nuteparypsi. 7
10-12 | Msyuennue pasnena 3




WUsydyenne surepaTypel. 9
13-15 H3zyuenue pasgena 3

| U3ydenue aurepaTypsl. 8

Hroro yacosn 36

5. OBPA3OBATEJIbHBIE TEXHOJIOTI' U

B pamMkax M3yuyeHMs AMCIMILIMHDI MpeIyCMOTPeHbI CJIeayIoLe 06pa3ona1renbnuew
TEeXHOJIOTHH;

5.1 | caMocTOATEILHAR pabora cTyIeHTOB:

— M3Y4EHHE TEOPETHIECKOr'0 MATEPHAa;

— pabora ¢ yueGHO-METOAMIECKOM JTHTEPATypOii;

— TOATOTOBKA K IK3AMEHY;

| 5.2 | KOHCYILTALKN 110 BCEM BOMPOCAM y4e6HOii mporpamMmet.

6. OLEHOYHBIE CPEJACTBA JJIA TEKYIIETO KOHTPOJIS YCIIEBAEMO-
CTH, MTPOMEXYTOYHON ATTECTAIIUA IO UTOTAM OCBOEHHUS JACHH-
IUTHHBI U YYEBHO-METOJUYECKOE OBECHEYEHMUE CAMOCTOSTEJIb-
HOH PABOTBI CTYJAEHTOB

TemarTuka BONPOCOB KAHAMIATCKOrO 3K3aMEHA

[Tporpamma paspaGorana skcrnepTHbIM coBeTOM BhICIICH aTTCCTAMOHHOW KOMHUCCHM MMHHU-
cTepeTBa obpasosanua Poccuiickoii deaepatun 1o YIPABACHUIO, BBIYUCIUTENILHON TEXHUKE U HUH-
dopmaruke npu yuacTum Wucturyra npobnem ynpasnenns PAH, U HCTUTYTa CUCTEMHOTO aHaJIN3a
PAH, Mockosckoro rocynapersensoro WHCTHTYTa CTaiu n cnjiaBoB 1 Bopoweskckoro rocynaper-
BCHHOTO TEXHWYECKOT'O YHUBECPCUTETA.

1. Ochosnvie nonamus u 3adauu cucmemmozo ananuza

[lonsTna o cucremHOM Moaxoze, CHCTEMHOM aHAIM3e, Beipenenne cucrems us cpepp, omnpe-
AcleHne cucTeMbl. CHCTEMBI U 3aKOHOMEPHOCTH HX bYHKLUMOHUPOBAHUS U pa3BuTHs. Yipasise-
MOCTB, HOCTHAHMOCTb, YCTOWYMBOCTh. CBOMCTBA CUCTEMBI: LEIOCTHOCTL M YWICHUMOCTb, CBS3-
HOCTB, CTPYKTYpa, OpraHu3anus, MHTETPUPOBAHHAIC Ka4eCTBa.

Mogenu cucrem: ctatudeckue, uHaMHYCCKHE, KOHLCMTYANIbHBIC, TOIIOJIOTHYECKHE, GOpMa-
JIN30BaHHBIC  (MPOLETYPE  (OPMANH3ALME  MOJeneil cucTeM), HMHQOPMALMOHHBIC, JIOTHKO-
JMHIBUCTUCCKHE, CEMAHTHYECKHE, TEOPETHKO-MHOKECTBEHHDIC U ap.

Knaccubukaums cucrem. EcrecTBennble, KoHUEOTYaBHBIE H HCKYCCTBECHHEIE, MPOCTEIC U
CTOXKHBIC, LICICHANPABIICHHEIE, EICNONAraloNne, AKTHRHbIE | TIAaCCHBHbIC, CTAOMIBLHBIE U Pa3BU-
BAIOIIHECS CUCTEMBI,

OCHOBHbBIE METOIONOTHYECKHE NPUHIUIBI aHATU3a CUCTEM. 3aladyd CHCTEMHOTO aHaH3a.
Ponb uenoseka B pemenun 3anay cucremuoro ananusa,

2. Moodenu u memoowst npunsamus pewenui

IloctanoBka 3anau npunsITHS pemenud. Knaccudukauus sagau npuastis PCLIEHNN. DTaIn!
pelieHus 3aau.

OKCIEPTHEIE TIPOLETYpBI. 3a/a9H ONCHUBAHUS. AJNTOPUTM 3KCTIEPTH3EI. MeTob! [OJIy4Y eHUs
9KCIePTHON uHpopManuu. IIkans U3MEPEHUH, METOIBI IKCTIEPTHBIX usMepeHui. Metons! onpoca
IKCIICPTOB, XapaKTEPHUCTHKU SKCHEPTOB. MeTomsl 00paboTKH 3KCIIEPTHOIT HHpOPMALHK, OLEHKA
KOMIICTEHTHOCTH 9KCIEPTOB, OLIEHKA COTNIACOBAHHOCTH MHEHMIA 9KCIEPTOB.

Metonasr popMupoBaHKS HCX0AHOIO MEOKECTRA aIbTepHATUB. Mopdonornueckuii anamms.

Metozbl MBOTOKpHTEPHATBHOM OIeHKH alIbTCPHATHB. Knaccuukamms MeTonos. MuosxkecTsa
KOMIIPOMHCCOB ¥ COTITaCHs, TIOCTPOCHHE MHOKECTS, DYHKIKSA TONE3HOCTH. AKCHOMATHYECKHE Me-
TOIIBI MHOTOKPUTEPHALHON oleHku. [IpaMble MeTomp! MHOTOKPHUTEPHAIBHOW OLIEHKH abTepHa-
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TUB. MeTo/b! HOpMAIM3alUy KpHTEpUeB. XapaKTepUCTHKU NPHOPHTETa KpuTepHeB. IlocTynupye-
MBIC IIPUHLHMIIBI ONTUMAIBHOCTH (PaBHOMEPHOCTH, CIPaBEIIMBON YCTYIKHU, TITABHOTO KPUTEPHS,
JIeKcHKorpaduaeckuit). MeToap! anmpokcuMauu GpyHkuun nonesHocTd. Jepesbs pemenuit. Me-
TOZbI KOMIIEHCAUUU. MeToIbl aHATHTHIECKOH HepapXxuu. MeTosbl moporos HecpaBHUMOCTH. [ua-
JIOTOBBIE METOAbI NPHHATHSA PellieHH#. KauecTBEHHBIE METONBI MPUHSTHA pelleHHi (BepOalbHbIi
aHam3).

IIpunATHe pelUCHMH B YCIOBHAX HEONPEAEHCHHOCTH. CTATUCTHYECKHE MOIENM MPUHSTHS
pemernuii. Meronsl rnobanbroro kpurepus. Kpurepun Baiieca—Jlannaca, Tepmeiiepa, bepnyn-
mr—Jlanuiaca, MaKCUMHHHBIH (Banpna), MuHMMakcHOro pucka CoaBumKa, I'ypBuira, Xomkeca—
Jlemana u mp.

lpunsatne kojulekTHBHBIX peutennii. Teopema Dppoy ¥ ce aHAIH3. ITpaBuna GONBIIMHCTEA,
Konnopce, bopna. Tlapanoxe Konnopce. PaccTostHie B IPOCTPaHCTBE OTHOIIEHHUH, CoBpeMeHHbIe
KOHLICTIIIWK TPYIIIIOBOTO BRIOOPA.

Moneny v MeTOBI MPHHATHA peleHni ipy HeueTKol uHopMaruy. HedeTkue MHOKCCTRA,
OcHoBHbIE OTIpeNeNeHNs U ONEpalMK HAJ HEYeTKHMH MHOXecTBamu. HeueTkoe MOJENIUPOBAHHUE.
3ajiaun MaTeMaTH4ECKOro IIPOrPaMMHPOBAHHS IIPH HCUETKHUX MCXOJHBIX yCIoBUAX. 3ajaya OmnTH-
MHU3alWK Ha HCYETKOM MHOXXECTBE AOIMYCTUMBIX yCJ'I()BI/II\;I. 33.}13.‘13. AOCTHKCHHSI HCUYCTKO omnpeac-
neHHoH nemu. HeueTkoe MaTeMaTndeckoe TPOrpaMMHUPOBAHHE C HEYETKHM orobpaxenuem. [lo-
CTAaHOBKM 3a/a< HAa OCHOBE PA3NHYHBIX MPUHLMIIOB ONTHMAILHOCTH. HedeTkuie oTHOMmIEHHS, Ome-
pallny Hall OTHOWEHUAMH, CBOHCTBA OTHOWICHUH, [TpHHATHE peleHH TIPH HEYETKOM OTHOMICHHH
TNPEATIOUTEHHH HA MHOXECTBE aTbTEPHATHB. [IPHHATHE DEIUCHMII NPU HECKOIBKHMX OTHOLICHHSX
NPEANOYTEHHUSI.

Urpa kak Mojenb KOHQIUKTHOM CHTyarum. Knaccndukauus wrp. Matpuunbie, kooneparus-
Hbie M JuQdepentmannhbie urpsl. LIeHs! n onTuManbubie crpaternn. UUcTbie 1 CMELIAHHbIC CTpa-
Terud. @YHKUMA I0TEPh NPH CMEIIAHHBIX CTpaTerusix. I'eoMeTpuyeckoe NPCIACTABICHUE HIPBI.
Huxusis n BepxHsist LeHBI Urp, cemIoBas TOUKA. IIpununn muHuMakca. Pemenne urp. JlomuHu-
Pytoume u nosnestpc crpareruu. Haxoxaenue ontumansieix crpaternii. CBeseHHE HIPbI K 3a/a4¢
JHHEHHOTO NPOrpaMMHUPOBAHUS.

3. Onmumuzayus u mamemamuueckoe npozpammuposanue

OnTuMHU3aLMOHHBIA NOAXO/ K IpobieMaM YIPABICHUS U NPHUHATHA pemieHuit. Jonyctumoe
MHOXKECTBO U ueneBas QyHkuus. DopMbl 3aMUCH 337a9 MATEMATHYCCKOTO IIPOrPaMMHUPOBAHHUS.
Knaccuduxanus 3agau matemaTuueckoro OpOrpaMMHUPOBAHUS.

[MocTaHoBKa 33124 JTHHEHHOIO MPOrPAMMHPOBAHHS. CrannapTHas ¥ KaHOHWYECKas (GOpPMbI
sanucu. ['mneprnockocTu u nomynpoctpascTa. JlonycTHMbIE MHOKECTB 1 ONTUMAJILHBIC Pelie-
HHUs 3a7a4 JIMHEHHOTO NPOrpaMMHpOBaHus. Beykible MHOMKeCTRA, Kpaiinue Toukn u kpaituue
flydn BbIIYKIIBIX MHOXECTB. Teopembl 00 oT/1e/stolei, onopHoi u Pa3AeNsOIER THIICPIIOCKO-
cTu. [IpeACcTaBIeHHe TOYeK AOMYCTHMOrO MHOMKECTBA 3a/[aYH THHEHRHOTO POrpaMMUPOBaHUS Ye-
pe3 KpaiiHHe TOUKH M KpalHHe myun. YCroBus CYILICCTBOBAHUS U CBOWCTBA ONTUMAJBHBIX pellle-
HUH 3a[1a49H JINHEHHOTO MPOTPaMMHpPOBAHHS. OrOpHBIe PENTCHHs CHCTEMBI IMHEHHBIX YPAaBHEHHUIH 1
KpaHHHE TOYKM MHOXECTBA IOIYCTUMBIX pelleHni. CBeeHHe 3a0add THHEHHOro IPOTrPAMMHUPO-
BaHUi K UCKPETHOH onTHUMM3aluK. CUMIIIEKC-MeTo. MHOTOKpHTepHATBHELE 3a/1a91 JIHHEHHODO
NpOrpaMMHUPOBaHHS.

AlBoticTBenHbIe 3ana4u. KpuTepun onTHMAaIBHOCTH, 10Ka3aTeIbCTRO A0CTaTOYHOCTH. Teope-
Ma PaBHOBECHUS, €€ CIE/CTBHSI U MpUMEHEeHHs. TeopeMbl 06 albTCpHATHBAX u Jemma Papkaria B
TCOpHH JIMHEHHBIX HEpaBeHCTB. ['eomeTpuueckas UHTEPIIPETAlls ABOWCTBEHHBIX NEPEMEHHBIX U
AOKA3aTENBCTBO HEOOXOAMMOCTH B OCHOBHBIX TeopeMax TEOPUH IBOMCTBEHHOCTH. 3aBUCUMOCTE
ONTHMAJTBHBIX PEUICHUH 3a/ia4¥ IMHEHHOTO TIPOrPaMMHUpPOBAHUS OT apaMeTPOR.

Jloxanbusiif u rnobansHblii sxeTpemMyM. HeoOxoaumere ycnoBust 6e3ycioBHOro JKCTpeMyMa
AnpdepeHnpyemMex QyHKIMI. Teopema o cennosoit Touke. Heo6xommumbie YCJIOBHS JKCTpeMyMa
audpepenumnpyemoii  Gpyakuun Ha BRITYKIIOM  MHO>ecTBe. HeoOxomumpre yenosus Kyna—
Taxkepa. 3amauu 06 yeroBHOM IKCTPEMYME U METOJ MHOXHTENEH Jlarpamxa.

Beinykisle dyyHKIMM W MX cBOiiCTBA. 3amaHue BBIITYKIOTO MHOXECTBA C NOMOLIBIO BBITYK-
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nbIX (yHKImA. TlocTaHOBKA 3a/auM BBITYKIONO NPOrPAMMHpPOBAHHA H (HOPMBI HX 3alHCH. IIpo-
CTEHIIIne CBOMCTBA ONTUMAIBHBIX pemenuii. Heo6XommMble U 10CTaTOUHbIe YCIIOBHS 3KCTpEMyMa
nuddeperuupyeMoii BEITYKION GYHKIMM Ha BBIIYKIOM MHOXECTBE W HX npuMeHeHue. Teopema
Yasasbl. Teopema Kyna—Takkepa u ee reomerpuyeckas uHTepIperamis. OCHOBBI TEOpPUH BOU-
CTBEHHOCTH B BBIIYKJIOM IIPOrPaMMHUpPOBAHKH. JIHHeHHOe MpOorpaMMHpOBaHHUE KaK YaCTHBIN CIIy-
yaii Beiyki10ro. [IoHATHE 0 HErNa/IKoH BBITYKION ONTUMH3ALIMMY. Cyomuddepennmann.

Knaccuduxarms meromoB Ge3ycloBHOH ONTHMH3ALMM. Ckopocta cxoguMocTH. MeToabl
Tepsoro nopsaaka. I'panuentreie Meronsl. MeToms! Broporo mnopsiaxa. Meroa HBIOTOHA M ero Mo-
muukanuy. KBasHHLIOTOHOBCKHE METONbI. MeTOAB! TIepeMEeHHOM MeTpUKH. MeTombl COIIPSIKEH-
HBIX TPaIUCHTOB. KOHEUHO-pasHOCTHAS alNpPOKCHMALKA IPOU3BOAHBIX. KOHEYHO-pasHOCTHEIE Me-
TOABL. MeToasl HymeBoro mopsiaka. MeTonbl HOKOOPIHHATHOTO cnycka, Xyka—/JlxuBca, coups-
KCHHBIX HampapieHui. Metonpr nedpopmupyembix koudurypaimi. CHMIIIEKCHBIE MeTOABL. Kom-
MIEKC-METOB!. Pelienne 3a1a4 MHOrOKpUTEPUATIBHOM ONTHMHU3AIMHA METOIAMHE IIPAMOTO [10OMCKa.

OcHoBHBIE TOAXOMBI K PEUICHUIO 33124 C OrPAHMYEHHUIAMH. Knaccudukamus sagay u meto-
108. MeTO/IbI IPOEKTHPOBaHHS. MeTo/1 MpoeKIHH rpagueHTa. MeTon ycnoBHOTO rpaavenTta. Me-
TOIBI CBEACHHS 3a/1a4 C OTPaHUYCHHUSAMH K 3a/1a4aM 0e3yCIIOBHOM ONTHMH3ALHK, MeTOoIBI BHEIITHIX
¥ BHYTPEHHUX INTpadHbIX (QyHKIHH. KoMOuHHpoBaHHEIH MeToq POCKTUPOBAHMS M IITPapHBIX
dyHKUMH. MeToa 3epKabHEIX MOCTPOCHHMIA. MeTos CKOMb3SAIIEro JIOIIYCKa.

3aa4M CTOXaCTHYECKOrO MPOrpaMMHUpoBanus. CTOXaCTHUECKHE KBa3UI'PAJJUEHTHbIE METO/IBI.
Ipsimbie 1 HenpsaMbIe MeToABI. MeTO/ MPOSKTHPOBAHMS CTOXACTUYCCKIX KBa3UIpagueHToB, MeTo-
bl KOHEYHBIX PAa3HOCTCH B CTOXACTHYECKOM MPOTPAMMUPOBAHHH. METOMbI CTOXACTHUECKON arl-
NpoKcUMaLHi. MeTor! ¢ orepaumeit ycpeaseHus. MeTo sl ciyqainoro moncka. CroxacTudeckue
3allaqu ¢ OrpaHNHYCHUAMH BEPOSATHOCTEH npuposl. [Ipsamele MeTomsl. CTOXaCTHUCCKIE Pa3HOCTHEIE
MeTosbl. MeTosbl ¢ yepeaHeHem HanpaBnenuii crycka. CrenuanbHbie IPHEMBI PETYIHPOBKH IL1a-
ra.

MeToabl 1 3a7aun JHCKPETHOrO MPOrPaMMHUPOBAHUS. 3a[aUM IEOUHUCICHHOrO JIMHEHHOTO
NporpamMmmupoBanus. MeTtoapl otcedenus [omopu. Merton BeTseit u rpanuu. 3ajgada 0 Ha3HA4YeHU-
AX. Benrepckuii anropntm. 3agaun onTuMUsaig Ha ceTSIX U rpadax.

Merton auHamMuueckoro [IpOrpaMMHUPOBAHUS Il MHOTOLIArOBBIX 3324 MPHHATHS PEILCHHI.
Ipuauun ontumansuocta Bemnvana. OcHOBHOE ¢yHkunoHansHOE ypaBHeHue. BoiuucauTenpnas
CXE€Ma METO/1a TMHAMUYCCKOr0 IPOrpaMMHUPOBAHUS.

4. Ocnosvt meopuu ynpaenenus

OCHOBHbIE MOHATHS TEOPUM YIPABIEHUS: LETH U NPUHIMITEL YIIPABJICHHUS, AMHAMHUYECKHE
cucTeMbl. MaremaTuyeckoe omucaHue 06HEKTOB YIIPABICHHS: IPOCTPAHCTBO COCTOSHHIA, mepena-
TO4HbIE GYHKIMH, CTPYKTYpHBIE CXEMEL OCHOBHBIC 3a/1a44 TCOPHM YTPABICHMA: CTAOHIM3AlNS,
CIIEHKCHHUE, [IPOrPAMMHOE YNPABICHUE, ONTUMATBHOE YIPABICHHUE, IKCTPEMAIIBHOC PErYIUPOBAHUE,
Knaccuukanms cucrem ynpasnenns,

CTpyKTypsl crcTeM ympaBieHus: Pa3OMKHYTBIC CHCTCMBI, CHCTEMBI C OOpPAaTHOH CBA3BO,
KOMOHHUPOBAHHEIEC CHCTEMBL. J[MHAMAYECKHE H CTATHHCCKHE XapaKTePUCTHKH CHUCTEM yIIpaBlIc-
HIL: IIEpEXONHAs U BECOBask GYHKIMM U UX B3aUMOCBS3b, YaCTOTHBIC XapaKTEePUCTUKH. Turossle
ANHAMWYECKHE 3BCHbA M MX XapaKTEPUCTHKH.

[Tonarue 06 ycToiuMBOCTH CHCTEM YTPABJICHUA. Y CTOHYHUBOCTD 10 JIAyHOBY, aCHMITOTH-
1€CKad, SKCMOHEHIIMANbHAA YCTOHYHBOCTb. Y CTOMYUBOCTD IO nepeoMy npubimkennto. OyHkuun
Jlsmynosa. TeopeMbl 06 YCTORIHBOCTH HEYCTOHYMBOCTH.

YCTOHYUBOCTL MUHEHHBIX CTAlMOHApHLIX cHeTeM. KpuTepuu JlanyHoga, JIbenapa—I1lunapa,
I'ypuua, Muxaiinosa. VcToiuuBocTs MHHEHHEX HECTAUMOHAPHBIX cHCTeM. MeTon cpaBHeHus B
TCOPUU YCTOMYHBOCTH: JIEMMBI I poryomna—bennmana, buxapu, HepaBenctBo Yammbirnaa, Ve-
TOWYUBOCTD JHHEHHBIX CHCTEM C OOPAaTHOM CBS3BI0: KPUTEPHil Haiixsucra, Gonbumoit koadduuu-
CHT YCUJICHHS.

Meroznsl cuntesa obpaTHO# CBAZH. DTeMEHTH! TCOPHH CTAOMIM3ALMK. VIPaBILEMOCTD, Ha-
OyroaeMocTs, CTA0HIM3UPYeMOCTs, JlyansHocTh ynpasiasgeMocTH u Habmomaemoctn. KaHoHmge-
ckue Gpopmel. JInHeiinas crabGuansarmis. Crabumsanms no cocrosumo, 1o BbIXoay. Habmoarenu
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cocrosanus. AuddepeHmaropsl.

KauecTBo nporieccoB ynpaeieHust B IMHEHHBIX AHHAMUYECKHX cHCTeMax. 110Ka3aTeln Kade-
CTBa IICPEXOIHBIX IpolieccoB. MeTomsr onenku xauecrsa. Koppekuus cucteM yrpasiieHus.

VYIpaBicHHE IPU AeHCTBUU BO3MYILEHHH. PasTnuHble THIIBI BO3MYILEHHH: ONEPaTOPHEIE, KO-
opauHaTHEIC. VIHBapuanTHele cucTeMbl. BosHoBoe Bosmymexne. Hesomnoroe BO3MyleHue. Me-
TOA KBasupaculerieHusa. CleasIme CHCTEMBI.

Pereiitas oOpaTHas cBA3b: aireGpandeckie ¥ 4aCTOTHBIE METOIbI HCCIIEJOBAHIS.

Crabuiusanus perynsropom nepeMeHHoH CTPYKTYPBI: CKAJIAPHBIE H BEKTOPHLIE CKOJIB3AIINE
PEXHUMEL.

YHuBepcanbHeii perynsrop (crabunusarop HyccGayma).

AOGCOIIOTHAsA YCTOMYHUBOCTh. [ €OMETPHYECKHE U YACTOTHBIE KpUTepuM abCONIOTHOH YCTOM-
YMBOCTH. AOGCOIIOTHAS CTAOWIM3AIMs. AANTHBHEIE CHCTEMBI CTAGHIIM3AINMY: METOJ| CKOPOCTHOTO
I'PaJIUeHTa, METOJ LIEJIEBBIX HEPABEHCTB.

YIpasnenue B yCIOBUSX HEONPENENEHHOCTH. [103UTHRHELE AAHAMHYECKHUE CUCTEMBI: OCHOB-
HBIC OTPEACIICHHA 1 CBOMCTBA, CTAOMIIH3AIIA TTO3HTUBHBIX CUCTEM TIPH HEONPEACIICHHOCTH,

AHanuTHYECKOe KOHCTPYHPOBAHHE. UnenTnduranns IMHAMHYECKHX CHCTEM. OKCTpeMalinb-
HbIE€ PETYyISTOPBI — CAMOONTUMU3ALINS.

Knaccuuxarus AucKpeTrHBIX CHCTEM aBTOMATHHYECKOro YIPABJIEHNS. YPaBHEHUS HMITYIIbC-
HBIX CHCTCM BO BPEMEHHOW 00macTH. Pa3oMkuyThle cuctemel. Onucanue HUMITYJIBCHOTO DJIEMEHTA.
WMnynbcnas xapakrepucTuka NMpHBEAEHHOM HCMIPEPBIBHON 4acTH. 3aMKHYTBIE CHCTEMBL YpaBHe-
HI pPa3OMKHYTBIX M 3aMKHYTBIX HMITYJIBCHBIX CHCTEM OTHOCHTENBHO PENIETYATHIX (bynkuwmii, fuc-
KpeTHbIe CHCTeMbl. ZET-npeobpasoBanne pewerdatsix hyHKIMI 1 €ro CBOMCTRA.

IlepenaTounas, mepexomHas M Becopas QyHKIMM UMITYIBCHON CHCTEMBI. Knaccugukarus
CHCTEM C HECKONBKUMHU UMIY/IbCHBIMH 3EMEHTAMH. MHOTOMEPHBIC MMITYIBCHBIE CHCTEMbL Omu-
CaHUC MHOTOMEPHBIX MMIYIIbCHBIX CHCTEM C IIOMOLIBIO POCTPAHCTBA COCTOSHMIA.

YCTOHUMBOCTE ANCKpPETHBIX cucteM. ccmenoBanne YCTOHYMBOCTH IO HEPBOMY NpHOIHKE-
HUIO, MeTOA QYHKUMI JlanyHoBa, MeTOX cpaBHEHHS. Teopemsl 06 ycrottunBocTH: kputepwmii 1lo-
pa—Kyna. Cunres auckpernoro PETYJATOPA IO COCTOSHUIO U 110 BBIXOY, IPH HAJIMYMHM BO3MYILE-
HHUH.

DJIEMEHTHI TEOPUH PEATH3ALMY JMHAMUYCCKIX CHCTEM.

Koncepsatusnbie qrunamuueckne cucremsl. DemeHTh Teopud Oudypkanuu.

OCHOBHbIC BUIBI HETHHEHHOCTEH B CHCTEMax ynpaBieHus. MeTonbl McclieoBaHus MOBee-
HUS HEJIMHEUHBIX CUCTEM.

ABTOKONECOAHNS HEJIMHEHHBIX CHCTEM, orobpaxenue A. IlyaHkape, GyHkiums II0CICJOBaHMUA,
Auarpamma Jlameppes. OpGuTaneHas yCTOHYMBOCTS. Teopembl 006 yCTOHYMBOCTH MpemcibHBIX
NUKIIOB: AHapoHoBa—Burra, Kenurca. CyniecTBoBaHHE MPEC/IbHBIX MUKIOB: TeopeMb! benauk-
CoHa, /[ronoxka.

AuddepenmaToprr BHIXONA JUHAMHYECKON CHCTEMBI,

I'magxue HenuHelHBlE IMHAMHYECKHE CHCTEMBI Ha IUIOCKOCTH: aHAlM3 YIpPaB/ASEMOCTH, Ha-
OJTIOIAEMOCTH, CTAGHIM3HPYEMOCTH U CHHTE3 00paTHOW CBS3M.

YIIpasienye cHCTeMaMut ¢ IOCIeAeHCTRHEM.

Knaccnpukauus ontumanbHbIX cHCTeM. 3asauu ONTUMH3ALUH, IpuHImn Makcumyma Ilou-
TpAruHa. JINHaAMHYECKOE IPOrpaMMHPOBAHHME.

YHpPABICHHE CHHTYIAPHO-BO3MYILICHHBIMU CHCTEMAMH.

H2-u H? -crabunuzanus. Minimax-crabunusauus.

HUrposoii moaxon x crabunmsammu. I1-onTuMusanvis ynpapnenus. Bubparmonnas crabunu-
3allus.

aBpI/ICTI/I'-ICCKI/Ie MECTObI CTa6I/IHI/I3aHI/II/IS Heﬁpoce'm, PasMEIThIC MHOXECTBa, HHTCIUICKTyallb-
HOC YIIPaBJICHHE.

5. Komnsiomepusie mexnonozuu obpabomku ungpopmayuu
Omnpenencuue u obmas KIacCH(KAHUS BHAOB UH(DOPMAIIMOHHBIX TeXHoyorud. Mopenu, me-
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TOABI ¥ CpeacTBa cO0pa, XpaHeH!:, KOMMYHHUKALHH 1 00paboTKH HHPOPMALIUH C HCIIOMB30BAHHEM
KOMIIBIOTEPOB. }

[porpammuo-TexHuueckue cpegcrsa peaNr3aluy COBPEMEHHBIX O(GHMCHBIX TEXHOJIOIHIL.
Crannaprsl N0JIb30BATETBECKUX AHTEpdEHCOB.

Cosnanne u 06paboTKa TEKCTOBBIX (haiisioB U TOKYMEHTOB ¢ HCIONB30BAHUEM TEKCTOBLIX pe-
AAaKTOpOB M IpowueccopoB. [IporpaMMHsIe cpencTBa co3anus | 00pabOTKH 371eKTPOHHBIX TabIuIL.

IIporpamMmHbIe cpencTBa cosmanms rpaguueckux 06BeKTOB, rpadudeckue MPOLIECCOPEI (BEK-
TOpHad M pacTpoBas rpaduka).

[onaTue undopmanmontoit CHCTEeMBI, 0aHKH U 6a3wl JaHHBIX. JIOTHYeCcKas 1 (u3ngeckas op-
ranu3anus 0as panmbX. Mogenw npencrapnenms AAHHBIX, apXHUTEKTypa M OCHOBHbBIE (YHKLHH
CVYB]I. Pacupenenennsie BJI. Hpunaunnuansusie 0coGeHHOCTH 1 CPaBHUTEIIBHBIE XaPaKTEPHUCTHKHU
(hatin-cepsepHoit, KIHEHT-CepBEPHOH H HHTPAHET TEXHOJIOIMI pacrpenenenHon o6pabotku mad-
HBIX.

Pensunonnslii nomxon k opranmsauun BJI. Basucueie cpencrra MaHHIYTUPOBAHUS PEIISALIU-
OHHBIMH JIaHHBIMH. MeTO/IbI NpoeKTHpOBaHHS PEISUHOHHEIX 0643 MaHHBIX (HOPMATH3aLKs, CeMaH-
THHECKOE MOennpoBanye nannbiX, ER-auarpamms).

A3bikK mporpaMMupoBaHus B CYBM, nx wraccupukamms m ocobeHHOCTH. Crangapraerit
31K Ga3 manusx SQL.

[TepcnexkTuBHbie KOHIENIHN noctpoenns CYBJ] (Henopmann3oBaHHbIe pemanuonnsle BJI,
00BEKTHO-OPHEHTHPOBAHHBIE 6A3bI AHHLIX H ap.).

OcHosusre cereBble koHuenmy. [106anbHbIe, TEPPUTOPHANBHBIC 1 JIOKaNbHEIE ceTH. [Ipo-
Onemel cranpaptusatn. Cerenas mozens OSI. Mogenu B3aumoneticrans KOMIIBIOTEPOB B CETH.

Cpena nepenaun ganusix. [Tpeobpazosanne coobmennii SNICKTPUYCCKUE CUTHAJIBI, HX BHIEI
4 napameTpel. I1posoansie 1 GecnpoBoHbIe kKaHabL NCPEaYu JAaHHBIX.

JlokanbHble ceri. [Iporokosnsl, 6a30Bbie cXeMbl makeTor COOOILEHHI U TOMOJOIMU JIOKAIh-
HbIX ceTedl. CereBoe o6opynoBanue JIBC.

I'nobaneubie cern. OcHOBHBIC MOHATHS M onpeaenenns. CeTH ¢ KOMMYTaUMel MakeToB u
HUCCK, CXCMOTCXHHKA M NPOTOKOMBL. TIPHHLMIEI MeKceTeRoro B3aMMOACUCTBHUSA U OPraHM3AIUN
MOIB30BATE/ILCKOrO oCTyna. MeToapl u cpeacTsa 3aInThl MHQOPMALUK B ceTsaX. Basombie TexHo-
noruu 6e3onacHocty,

CereBble OnepalyoHHbIE CHCTCMD], ApPXHUTEKTYpa CeTeroil ONEPALIMOHHON CHUCTEMEI; CETEBbIC
000J104KH U BCTPOCHHBIE cpeactBa. O630p U CPaBHUTEIBHBINA aHAIH3 MOMYNSAPHBIX CEMEHCTB ceTe-
Beix OC.

[MpuHimme! byrKIFOHMpPORAHMS Internet, THnoBble uHbOPMAIMOHKbIE 06BeKTHl 1 pecypchl.
Kimouesrie aciextsr WWW-texnomnoruu.

Anpecauus B ceru Internet. Metoarr u cpeacrBa nowucka uHdopmauuu B Internet, uHpopma-
UHMOHHO-TIOUCKOBBIE CHCTEMEL.

A3bIkH ¥ cpencTsa NporpaMmupoBanus Internet npumoskennii. S3nix THIEPTEKCTOBOM pas-
merkrn HTML, ocHoBHBIe KOHCTPYKLIMH, CPEACTBA IOATOTOBKH TUIIEpTEKCTa (PENAKTOPBI U KOHBEp-
TOpsI). basossle norsTs VRML,

Opranusarms CLCHAPHUEB OTOOPAKEHHS 1 pocMotpa HTML nokyMeHTOB ¢ Menons3osanyenm
00BEKTHO-OPHEHTHPOBAHHBIX S3BIKOS NPOrpaMMHUPOBAHMSL.

[TpencraBnenne 3pyka u U300paXeHns B KOMIIBIOTCPHBIX CHCTOMAX. Yerpoiicrsa eBoaa, 06-
PabOTKH U BBIBOJA MyIIBTHME HA uHpopMaru, opmarhr HPE/ICTABICHUS 3BYKOBBIX H BUAeO(a-
n0B. Ouudpoka u Komnpeccus. ITporpavmmusie cpeacraa 3anucu, 0bpabotku n BOCIIPOH3BE/ICHH A
3BYKOBBIX U BuZIeO(aiio, Mynstumenma s BBIYHCIUTEIBHBIX CETSIX.

OcHorHble paspessl TCOPHH ¥ NPUITOKEHUH HCKYCCTBEHHOTO UHTE/IEKTa. ONUCAaHue U I1o-
CTaHOBKA 3a71a4H. 3a/1a4M B POCTPAHCTRE COCTOSHMH, B IPOCTPAHCTBE IieJIcH. Knaccudpukarms 3a-
Alaq MO CTENEHH CIOKHOCTH. JInHelnbe AIropuT™MeL. [lonuuomuannusie QITOPUTMBI. DKCIIOHEHI[H-
IbHBIE ATITOPUTMEL.

Buzsl v ypoBuM 3HaHwmiA. SHamug u AaHnble. DakThl U IpaBUia. Hpunnune opranusanuy
3HaHul. Tpe6oBanus, npenbaBIseMEIe K CHCTEMAaM NPEZCTABIEHNS U 06PaGOTKH 3HAHM. Dopma-
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JTU3MBI, OCHOBAHHBIE Ha KJIACCHYECKOH 1 MaTeMaTAYeCKON JTOTHKAX. CoBpemennsie moruxy. Dpeii-
Mbl. CeMaHTHYeCKHE CeTH U rpasl. Mogenu, ocHOBaHHBIE Ha npenenentax. Ilpuobperenne u
(bopmanusanus sHaHMii. IMononuenwne suanuii. O6o0wenne u xnaccubukanus sqanmii, Jloruueckwuii
BBIBOJA ¥ YMO3aKJIIOYEHHE HA 3HAHHUSX. IIpo6aeMs! u nepcrexTUBED NIPE/ICTABICHNS 3HAHMUIL.

Haznauenue u HPUHIHUIIBL ITIOCTPOEHUS 3KCIEPTHBIX CHCTEM. Knaccuduxarus 9KCIEPTHBIX
cucteM. Merononorus paspadboTK# OKCIIEPTHBIX CHCTEM. DTallp pazpabortku SKCIEPTHEIX CUCTEM.
IIpobaemsr u IIEPCICKTHUBDI TOCTPOCHHUS SKCIIEPTHEIX CHCTEM.

7. YY4EBHO-METOWYECKOE U HH®OPMAIIMOHHOE OBECNIEYUEHHUE
AUCHHTIUIMHBI (MOJIVJIS)

No ABTOpBI, 3araaBue | Tom u3na- | Obec-
COCTABHTE/ TN HHS, neveH-

( BH M31aHHUA. HOCThH
_" - 7.1.1 OcnoBnas aureparypa i |
Tl di g | B.®. Bapab6anos, OcHoBbl - aBTOMaTH3aIHMN MPOEKTHPOBa- 2011 | T

|A.,21. HoBanses, | rus, TCCTHPOBAHUS W YMIPABICHHS HKH3- Onexrp.
C.JI. Honsanbuerii, | HeHHBIM OUKJIOM M3Aenni: yuyeGHoe mo- pecypc
| C.B. Tropun cobue. — Bopouex: Hayunas xnuray,

- [pud YMO ]
7.1,1.2 | Kpager; O.4. [ Cerit OBM n TCICKOMMYHHMKAINH: yued,

L nocobue. - Boponeswx: Hayynas KHWra

7.1.2 Jlonoanntensuas JUTEepaTypa
Wil

’

7.1.2.1 ‘HOBI/IKOBa, HM., | Npuxnaguas maremariaeckay CTaTHCTH- 2012 [
Honpaneueiit CJI, | ka: yueb. nocobue. Y] - Boponex: ITey. |

BI'TY. |

17122 | HoBukoga, H.M., | Tpuxranuas MaTeMaTU4YecKass CTaTUCTH- ‘ 2012 { .
| Honsaneweiii CJI. | ka: yuehd. mocobue. Y2 - Boponex: Iley, |

| BI'TY.
7.1.2.3 00paboTka  maHupIx:

‘: Cepreera T.U., PaCHpCI[CJIEHHa}I
| | Ceprees M.10. ( yue6. nocobue. - Boponewx: BI'TY
e

7.1.3 Meroaunueckue pas aborkn
7.1.3.1 | Axymua ULJT. { Marematuueckoe OporpaMMHpoBaHue B
| HnpuMepax u 3apayax. — CI16.: JTaug

2011
Daexrp.

ecype |
Komnsiorepusie Ttexnonornm B Hayke u 2008 l

’ 00pasoBaHuu: yuch. nocoGue. - Boponesx: OnexTp. |

7.1.3.2 | Bycnos B.A,

BI'TY IeCype
7.1.4 [Iporpammvuoe ofecnevenye H HHTEPHET pecypcsl
7.1.4.1 Momnorpapun u y4eOHbIe rocobus MPCACTAaBIEHBI HAa CETEROM JHCKe JIOKaNIbHOM ceTu

| | Katemnper, ||

| U1 BBIMONHEHUY HayJHO- HCCIICAOBATENECKUX PaboT B naboparopusx Kadenpsr ye- |

( | TAHOBJICHBI MAKEThl MPHKIIAMHBIX TIPOrpamMM, NEMOHCTPALHOHHEIC Bepcun CASE- |
CPCACTB AN IPOEKTHPOBAHKS,

8. MATEPI/IAJILHO-TEXHI’I‘IECKOE OBECIHHEYEHWE
ANCUNTLINHB] (MO,Z[YJ][H)
8.1 Cneunanmnposannaﬂ JeKIHOHHA" AYIHTOPHS. —_—_j
8.2 | Yuebubie nabopatopun: - ]
| | naboparopus cucrem HIpOCKTHPOBAHMS

|
| Tabopatopus cucrem OpOTpaMMHpOBaHHNS,
—————PATOpHs CUCTEM mporpan
e ]
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