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1. OBHIHE ITOJIOKEHUA

Hayunas cnennanbHocTh 2.3.1 CucTeMHBIN aHaIN3, YIIpaBlieHHE U 00padoTKa WH-
dbopMaluu HampaBiieHa Ha MOATOTOBKY HAyYHBIX U Hay4YHO-TIEIarOTHYECKUX KaJpOB,
a TaK)Ke BHICOKOKBATU(DUIIMPOBAHHBIX CIICIIMATTUCTOB-TIPAKTUKOB, 3aHUMAIOIINXCSI UC-
CJIEIOBAHUEM TEOPETHUYECKUX U MPAKTUYECKUX BOMPOCOB B 00JACTU CUCTEMHOI'O aHa-
JM3a CJIOXKHBIX MPHUKIATIHBIX 00BbEKTOB, 00pabOTKN HHPOPMAIIH, BKIIOYasi BOIIPOCHI
aHaJn3a, MOJIETMPOBAHMS, ONTUMHU3ALMH, COBEPILICHCTBOBAHUS YIIPABICHUS U IPHUHSI-
THUSL PEIICHUN C IIeNIbI0 MOBBIMEHUs 3 (HEKTUBHOCTH (QYHKIIMOHUPOBAHUS OOBEKTOB
MCCJIEI0OBAHMS. 3HAYEHUE PELICHUSI HAYYHbIX U TEXHUYECKUX MPOOJIEM TaHHOM crie-
[IUATBHOCTU JIJIi HAPOJHOTO XO34MCTBAa COCTOUT B pa3zpabOTKe HOBBIX U COBEPIICH-
CTBOBAaHUHU CYIIECTBYIOIIUX METOJIOB M CPEACTB aHa/IU3a 00paboTKK MHGOPMAIIHU U
yIPaBIICHUSI CIIOKHBIMU CUCTEMaMHU, MOBBIIIEHUS 3(h(PEKTUBHOCTH HAZEKHOCTHU U Ka-
YECTBA TEXHUYECKUX CUCTEM.

OCHOBY JaHHOM NOpPOrpaMMbl COCTaBWJIA KIIFOUEBBIEC TIOJIOKEHHS CIIEIYIOIINX
y4eOHBIX JTUCIUIUIMH: TEOPUS CUCTEM M CHUCTEMHBIM aHaIW3, YUCJICHHBIC METOIbI U
MaKeThl MPUKIAAHBIX IPOrPaMM, CTOXACTHYECKasi MaTEMATUKA, UCCIIEIOBAHKE OIepa-
1WA, TEOpUSI U METOJbl MPUHATHUS PEIICHUIN, TEOPHs YIPABICHUS, MATEMaTUUECKHUE
METO/bl U MOJIENIU, TUCKPETHAs ONTUMH3ALUs, METObl UCKYCCTBEHHOI'O MHTEIJIEKTA
Y DKCIIEPTHBIE CUCTEMBI, TH(POPMALIMOHHBIE CUCTEMBI U TEXHOJIOTHUH.

[{enp 3xK3aMeHa — YCTaHOBHUTH ITyOMHY Npo(dheCcCUOHATBHBIX 3HAHUM COMCKATENS
YYEHOU CTENEHH, YPOBEHb MOJATOTOBIEHHOCTH K CAMOCTOATEIbHON HayYHO-UCCIEA0-
BaTeJIbCKOM padoTe.

Crnava KaHIUJATCKUX SK3aMEHOB 00s13aTeNIbHA JIJIsl IPUCYKICHUS YUYEHOM CTENEeHU
KaH/IK1JlaTa HayK.



2. BOITPOCBHI K KAHANJAATCKOMY 3K3AMEHY
Paszngesa 1. OcHOBHBIEC MOHATHS U 321a4YM CUCTEMHOI'0 aHAJIN3Aa

[ToHsATHS O CUCTEMHOM IOJIX0/Ie, CHCTEMHOM aHajiu3e. Brienenne cucteMsl u3
cpensl, onpezeneHue cucteMbl. CUCTEMBI U 3aKOHOMEPHOCTH UX (PYHKIIMOHUPOBAHUS
Y pa3BUTUSA. Y IPABISIEMOCTh, TOCTH)KUMOCTb, YCTOMYMBOCTh. CBOMCTBA CUCTEMBI: 11E-
JIOCTHOCTh U 4YJICHHUMOCTh, CBSI3HOCTb, CTPYKTYpa, OpraHHU3allsl, HHTETPUPOBAHHBIC
KayecTBa.

Mopnenu cucteM: cTaTU4ecKUe, JUHAMUYECKHE, KOHIICTITyalIbHbIE, TOMOJIOrHYe-
ckue, (hopMaar30BaHHbIE (MPOIEAYPHI (PopMaTu3aluKi MOJIEIeH cUcTeM ), HH(OpMaI-
OHHBIE, JIOTUKO-JIMHIBUCTUUECKHE, CEMAaHTHUECKUE, TEOPETUKO-MHOKECTBEHHBIE U JIP.

Knaccudukanus cucreM. EcTrecTBeHHBIE, KOHIIETITYaIbHbIE U UCKYCCTBEHHBIE,
IIPOCThIE U CJIOXHBIE, IeJICHANpPAaBIICHHbIE, LIE€JIENO0JIaralllue, akTUBHbIE U MACCUB-
Hbl€, CTAOUJIbHBIC U PAa3BUBAIOLIUECS CUCTEMBI.

OCHOBHbBIE METOJOJOTUYECKHE NMPUHIUIBI aHAINW3a CUCTEM. 3aJaud CUCTEM-
HOTO aHanu3a. Ponb yenoBeka B pelieHn: 3a/1a4 CHCTEMHOTO aHaJIn3a.

Paznea 2. Moaeau ¥ MeTOAbI IPUHATHSA PeLICHUH

ITocranoBka 3ajau npuHTHS pereHuil. Knaccudukarus 3anad npuHATHS pe-
LIEHWW. DTaIbl pEIICHHS 3a1a4.

DKCHEPTHBIE MPOUEAYPHI. 3a1a4l OLIEHUBAHUS. AJTOPUTM 3KCIEpTU3bl. Me-
TOJABI MOITYYEHUsI dKcHepTHOM MHpopmanuu. [kansl u3mMepeHuii, METoIbl IKCIEepT-
HBIX U3MEpeHU. MeToIbl onpoca HKCIEPTOB, XapaKTEPUCTUKU IKCIEPTOB. MeToIbI
00paboTKH PKCIEpTHOM MHGOPMAIIUH, OLICHKAa KOMIIETCHTHOCTH JKCIEPTOB, OIICHKA
COIVIACOBAHHOCTU MHEHUM 3KCIEPTOB.

Mertoabl popmMupoBaHHS UCXOTHOTO MHOKECTBA ajabTepHaTHB. Mopdomornye-
CKUU aHAJIN3.

MeToabpl MHOTOKPUTEpUATILHON OIICHKU anbTepHaTuB. Kiaccudukamus mero-
10B. MHOKeCTBa KOMIIPOMHUCCOB U COTJIACUS, IIOCTPOECHUE MHOXKECTB. DyHKIUS MO-
JIE3HOCTH. AKCHOMATUYECKHE METOJbl MHOTOKPUTEPHAIBHOW OLEHKHU. IIpsmMble me-
TOJIbl MHOTOKPUTEPUATIBHOW OLIEHKW ajJbTepHATHUB. MeETOJbl HOpMaln3aluu KpUTE-
pueB. XapakTEpUCTUKN MPUOPUTETA KpUTepHueB. [locTynmpyemMble TPUHLIMIIBI ONTH-
MaJIbHOCTH (PaBHOMEPHOCTH, CIIPaBEIJIMBOM YCTYIKH, TJIABHOTO KPUTEPHUS, JTEKCUKO-
rpaduueckuit). Meroapl annpoKcUMalui (yHKIMU MOJE3HOCTU. JlepeBbs pelieHuil.
Meroapl kKoOMmIeHcauuu. MeTonbl aHAIUTUYECKOW HuepapXuu. Meroasl ITOpPOroB
HECPABHUMOCTH. J(ManoroBbie METOAbI NMIPUHATUS pelieHnid. KaueCcTBEHHbIE METOIbI
MIPUHSTHUS PEIICHU (BepOATbHBINA aHATH3).

[TpuHsiTHE pelieHnil B yCIOBUSAX HEeOoNpeAeaeHHOCTH. CTaTHCTUYECKUE MOJIENN
npuHATUS pemeHnid. Metonsl rnobansHoro Kputepusi. Kputepun baiieca-Jlamnaca,
I'epmeiiepa, bepuymiu-Jlamnaca, MakcuMuHHBIN (Banbga), MUHHMakCHOrO pHCKa
Casuka, ['ypBuna, Xomkeca-Jlemana u zip.

[TpuHsiTHE KOJUIEKTUBHBIX pemieHuil. Teopema Oppoy u ee ananus. [IpaBuiia
oonbmmHcTBa, Kongopce, bopaa. ITapanoxke Konnopce. PaccTositnue B mpocTpancTBe
oTHomeHui. COBpeMEHHBIE KOHIICTIIIMY TPYIIIOBOr0 BEIOOpA.

Mopenu 1 MeTOJIbl MPUHATHUS PElIeHUI Tpu HeueTKoN nHdopmannu. Heuerkue
MHOXkecTBa. OCHOBHBIE ONIPEACIICHUS U ONIEpalliy HaJl HEUEeTKMMH MHOKecTBamu. He-



YETKOE MOJEIMPOBAHUE. 33/1a4l MAaTEMAaTUYECKOr0 MPOTPaMMUPOBAHUS IIPU HEYET-
KHX MCXOJIHBIX YCJIOBHSX. 3a/laua ONTUMHU3alMA Ha HEYETKOM MHOKECTBE JIOIyCTH-
MBIX YCJIOBH. 3afada JOCTHKEHHsI HEUETKO onpeeraeHHon uenu. Heuetkoe marema-
TUYECKOE IPOrPAMMHUPOBAHKE C HEYETKUM OTOoOpaxeHueM. [locraHoBKM 3a1a4 Ha oc-
HOB€ PA3JIMYHBIX PUHIUIIOB ONTUMAIBHOCTH. HeueTkne OTHOWEeHUs, onepauuy Hal
OTHOLLICHUSIMH, CBOMCTBA OTHOLIEHUHU. [IpuHATHE pemieHuii MpU HEYETKOM OTHOIIIE-
HUHW MPEAIIOYTEHUN HA MHOXKECTBE aJbTepHATUB. [IprHATHE pEelIeHn IPU HECKOIb-
KUX OTHOLIEHUAX MPEAIIOYTECHHUS.

Urpa kak Mmoaenb KoH(IUKTHON cuTyaunu. Knaccudukanus urp. Marpuussle,
KooIlepaTUBHbIE U AU PepeHInanbHble UTphl. LleHsl 1 onTuManbHble cTpaTeruu. Yu-
CTBIE M CMelIaHHble cTpaTerui. OyHKIUA IOTEPh IPU CMEUIaHHBIX cTpaTerusx. ['eo-
METPUYECKOE ITPEACTABICHNE UIpbl. HWKHSS M BEpXHssA LEHBI U, CEAJIOBAst TOUYKA.
IIpuanun muHuMMakca. Pemenuwe wurp. JlomMuHUpYyrOIIHE W IIOJIE3HBIE CTPATEIHH.
HaxoxaeHue ontuManbHbIX cTpareruid. CBeleHue Urpsl K 3aadye JIMHEHHOro IMpo-
IrpaMMHUPOBAHUS.

Pazgea 3. OnruMusanus 1 MaTeMaTu4ecKoe NporpaMMHpOBaHHe

OnTUMHU3AIMOHHBIN MTOAXO/ K MpoOIeMaM YIPaBICHUS U IPUHATHS PEUICHU.
JlomycTuMoe MHOXKECTBO M 1ieneBas GyHKuuga. PopMbl 3alucH 3aJad MaTeMaTUye-
ckoro nporpamMmmupoBanus. Kimaccudukanus 3ajady MaTeMaTHYeCKOro mporpaMMHUpO-
BaHUA.

[TocTraHoBKa 3a/1aun JIMHEMHOTO IporpaMMupoBanusi. CTaHJapTHAsA U KAHOHH-
yeckas (hOpMbI 3arucy. [ UIepIuiocKoCTy U MOIYIPOCTpaHCTBA. J[OmyCcTUMbIE MHOXKeE-
CTBa M ONTHMAJIbHBIE PEUIEHUs 3a1a4 JIMHEWHOrO MpOrpaMMHUpPOBaHUs. Brimykiibie
MHOkecTBa. KpaliHue TOUKM ¥ KpailHUE JIy4H BBITYKJIBIX MHOXECTB. TeopeMbl 00 OT-
JEISIOLIEH, OIIOPHOM U Pa3IeISIIOIIEeN TMIEPIIOCKOCTH. [IpencraBnenne Touek gomy-
CTUMOTO MHOECTBA 3aJa4M JINTHEMHOIO TPOTPAMMHUPOBAHUS YEPE3 KPaWHUE TOUYKHU U
KpanHHUe JIy4u. Y CJIIOBUS CYLIECTBOBAHUS U CBOMCTBA ONITUMAJIbHBIX PELICHUN 3a/1a4n
JMHEWHOTO IPOrpaMMHUpOBaHusl. OMOPHBIE PEIIEHUS CUCTEMBI JINHEMHBIX YPaBHEHUIN
Y KpailHuE TOYKM MHOXECTBA JOMYCTUMBIX pemeHud. CBeaeHue 3a1aun JIMHEWHOTO
MPOrpaMMHUPOBAHHUS K TUCKPETHOM onTuMu3annu. CuMIiekc-MetTo 1. MHOroKputepu-
aJbHBIE 33]1a4M JUHEHHOTO MPOIPAMMUPOBAHUS.

JIBoricTBeHHbIE 3aaaun. Kputepun ontuManbHOCTH. Teopema paBHOBeCHs, €€
CJIEICTBUS U NpUMeHeHus1. Teopembl 00 anbrepHaTtuBax u Jemma dapkaiiia B Teopun
JIMHEMHBIX HEPABEHCTB. ['eoMeTpuyecKkass UHTEPIPETALUS JBOWCTBEHHBIX MEPEMEH-
HBIX. 3aBUCUMOCTb ONTUMAJIBHBIX PEUICHUN 3aa4 JIMHEHHOIO MPOrPaMMUPOBAHUS
OT IapaMETPOB.

JlokanbHBINA U TI00aTBHBIN SKCTpeMyM. HeoOxomumele ycaoBust 6€3yCiI0BHOTO
skcTpemyma nuddeperimpyemMbix Gyukiuii. Teopema o cemyioBoit Touke. Heobxomau-
MBIE yCIIOBUS dKCTpemMyMa nuddepeHiupyeMoil GyHKIMM Ha BBITYKIOM MHOECTBE.
Heobxoaumbie ycnoBust Kyna-Takkepa. 3agaun 00 yCIIOBHOM DKCTPEMyME U METOJ
MHOXUTENEU Jlarpanxka.

Brinykibie GyHKIMUA U UX CBOWCTBA. 3a[JaHUE BBITYKIOr0 MHOKECTBA C ITOMO-
b0 BBINYKIBIX (GyHKIMHA. [locTaHOBKA 3a7aud BBIMTYKJIOrO MPOrpaMMHPOBAHUS U
¢dbopmbl ux 3anucu. CBOICTBA ONTUMAJIBLHBIX petieHni. Heobxoaumbie 1 JOCTaTOYHbIE
yCIIOBUA dKcTpemyMa AuddepeHunpyeMoil BhITYKION QYHKIIMU Ha BBITYKJIOM MHO-



*KecTBe U ux npuMmeHenue. Teopema Y i3aBbl. Teopema KyHa-Takkepa u ee reomeTpu-
yeckasd uHTepnperanns. OCHOBBI TEOPUN TBOWCTBEHHOCTH B BBIMYKJIOM MPOrPaMMH-
poBaHuM. JINHENHOE TPOTPaMMHUPOBAHNE KAaK YaCTHBIM CIydai BbITYKJIOTO. [loHsTHE
O HETJIAJIKOW BBIMYKJIOW ONTHUMU3ALINH.

Knaccudukanus meromnoB 6e3yciioBHON onTuMu3aiiuid. CKOPOCTH CXOTUMOCTH.
Mertoapsl nepsoro nopsiaka. ['paguentHeie MeTo1bl. MeTo1bl BTOPOTO nopsiaka. Meroz
Hriotrona u ero monudukanmu. KBa3uHbIOTOHOBCKUE METOIbI. METOIbI TIEpeMEHHON
METPUKHU. MeTObI CONPSIKEHHBIX I'PaIMeHTOB. KOHEUHO-pa3HOCTHAS apOKCUMAIIHS
IpOU3BOJHBIX. KOHEUHO-pa3HOCTHBIE METOIBI. METOIbI HYJIEBOTO MOpAAKa. MeTO b
NOKOOPIMHATHOTO CITycKa, XyKa-/[»unBca, CONpsKEHHBIX HanpaBieHud. MeToibl ae-
¢dopMupyeMbIx KoHpurypauuid. CumiuiekcHsle Metoasl. Kommnekc-meronpl. Peme-
HUE 3a/1a4 MHOTOKPUTEPUAIBHOW ONTUMU3ALMU METOAAMU MIPSIMOTO IMOUCKA.

OcHOBHBIE MOAXO0/BI K PELHICHUIO 33/1a4 ¢ orpaHndeHusMu. Knaccuduxanus 3a-
a4y U MeToxoB. Meroasl IpoekThpoBaHusa. Meron mpoexkuuu rpaguesHra. Meron
YCIIOBHOI'O TpagueHTa. MeTo/bl CBeleHUs 3a]lad ¢ OFPAaHUYEHUSIMH K 3a7adyam Oe3-
YCIOBHOW ONTHUMH3AIUU. MeTonbl BHEIIHUX U BHYTPEHHUX WITPAPHBIX (QYHKIUH.
KoMOrHHpOBaHHBIN METO TPOESKTUPOBAHUS U IITpapHBIX GYHKIUNA. MeTo 1 3epKaib-
HBIX TTOCTPOEHUI.

Teopus BeposTHOCTENH. MaTremaTudeckasi CTaTUCTUKA. AKCMOMaTUKa TEOPUU Be-
posiTHOCTEN. BeposATHOCTD, ycrmoBHas BeposATHOCTh. HezaBucumocts. CityuaiiHbie Be-
JIMYUHBI ¥ BEKTOPBI. DJIEMEHTHI KOPPEISILIMOHHON TEOPUH CIIyYalHBIX BEKTOPOB. DJie-
MEHTBI TEOPUH CIIy4alHBIX IIPOLECCOB. TOUEUHOE U MHTEPBAIBHOE OLICHUBAHUE T1apa-
METPOB pacIpeiesieHus. DJIEMEHTHl TEOPUX IPOBEPKHU CTATUCTUYECKUX TUIIOTES. DJIe-
MEHTbI MHOTOMEPHOI'O CTaTUCTUYECKOTO aHann3a. OCHOBHBIE TOHATHUS TEOPUU CTATH-
CTHUYECKUX petieHnid. OCHOBBI TEOPUH UH(POPMALIHH.

3ajaun CTOXaCTHYECKOro MporpaMMupoBaHus. CTOXacTHYECKHE KBa3UIPaaM-
€HTHbIE MeToAbl. IIpsAMbIe U HenpsiMble MeTOABI. MeToa NMPOEeKTUPOBAHU CTOXACTH-
YECKUX KBA3UIPAJUEHTOB. METONBI KOHEYHBIX PA3HOCTEM B CTOXAaCTHYECKOM IIpO-
IrpaMMHUPOBAaHUM. METOBI CTOXaCTUYECKOW alIpOKCUManuu. MeToasl ¢ onepannei
ycpeaHeHusa. Metoasl ciydaitHOTO noucka. CTOXacTUYECKUE 3aja4v C OTPaHUYCHU-
AMHU BeposiTHOCTeW npupoAsl. [Ipsmeie meToasl. CTOXaCTUUECKHUE PAa3HOCTHBIE Me-
TOABl. MEeTOBI C yCpETHEHHEM HaNpaBJIEHUH cirycka. CrienuanbHble IPUEMBI PETYJIIN-
POBKH I11ara.

Mertonbl ¥ 3aja4i TUCKPETHOIO MMPOrpaMMHUPOBaHUS. 33a1a4M 1IEJIOYMCIEHHOTO
JIMHEMHOT0 MporpaMMupoBanusi. Meronel orceuenust 'omopu. Meron BeTBel u rpa-
HUL. 3a7a4a 0 Ha3HAYEHUSAX. BeHrepckuii anroput™. 3ajady ONTHMH3ALUU Ha CETSIX
u rpadax.

Metoa AMHaMHUYECKOr0 IPOrpaMMUPOBAHUS JUIsl MHOTOILIArOBBIX 3a41a4 IPUHS-
s pemenuid. [Tpunmun ontumansHocTH benmnmana. OcHOBHOE ()YHKITMOHAIBHOE
ypaBHEHME. BeIuncauTenbHas CXeMa METO1a JUHAMUYECKOTO IIPOrPAMMHUPOBAHHS.

Paszgea 4. OcHOBBI TEOPpHHU YIIPpABJICHUS

OcHOBHbIE TTOHATHUSL TEOPUU YIPABJICHUS: LIETU U TPUHIUIBI YIIPABICHUS, JTU-
HaAMUYECKUE CUCTeMbl. MaTemMaTnueckoe onrucanne 0ObEKTOB YIIPaBIEHUS: MPOCTPaH-
CTBO COCTOSIHUM, NepenaTouHble QYHKIMH, CTPYKTYpHbIE cXxeMbl. OCHOBHBIE 3a7a4u
TEOpUM YTPABIICHUA: CTAOWIIM3AIMs, CIEKEHHE, MPOrpaMMHOE YIIpaBJEHUE, ONTH-
MaJbHOE YMpaBIICHHUE, JKCTpeMalbHOE peryiupoBanue. Kiaccudukamnms cucrem
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yIpaBJIEHUS.

CTpyKTypbl CHCTEM YIPABJICHHS: pa30OMKHYTBIE CUCTEMBI, CUCTEMBI C 00paTHOM
CBSI3bI0, KOMOMHUPOBAHHBIE CHUCTEMBI. JIMHAMHYECKHE M CTAaTHUYECKHE XapaKTepH-
CTHKHU CHCTEM YIPABIICHUS: TIEpEeX0Has U BecoBast (GYHKIUU U UX B3aUMOCBS3b, Ya-
CTOTHBIE XapAKTEPUCTUKU. TUNOBBIE TMHAMUYECKUE 3BEHBS U X XapPAKTEPUCTUKHU.

[TonsiTHE 00 YCTOMYMBOCTH CUCTEM YIPABICHHS. Y CTOWYMBOCTH 110 JIAMyHOBY,
ACUMIITOTHYECKAs, DKCIIOHECHIIMAIbHAA YCTOMYMBOCTH. Y CTOMYMBOCTH IO IIEPBOMY
npuomkeHuto. Oyukiuu JlsmyHoBa.

Y CcTOMYMBOCTh TUHEWHBIX CTalMOHApHBIX cucteM. Kpurepun JlanyHosa, JIbe-
Hapa-Illumapa, ['ypBuna, MuxaiisioBa. Y CTOMYMBOCTh JTUHEUHBIX HECTALMOHAPHBIX
CUCTEM.

Meronbl cuHTe3a 0OpaTHOM CBSI3U. DJIEMEHTHI TEOPUH CTa0MIM3alMU. YTIpaB-
JSIEMOCTh, Ha0JI0/1ae€MOCTh, CTAOMIM3UPYEMOCTh. JlyalnbHOCTh YIPaBISIEMOCTH U
HaOmonaemoctu. Kanonnueckue gopmsl. Jluneinas cradwinzanus. Crabunu3anus
10 COCTOSIHUIO, 110 Beixoay. Habmonarenu coctosuus. Juddepenunaropsi.

KaudecTBO mporneccoB ynpaBieHus B JMHENHBIX JUHAMUYECKUX cucTeMax. [lo-
Ka3aTeln KaueCTBA NEPEXOIHBIX MporeccoB. MeToIbl OLIEHKN KadyecTBa. Koppekuus
CUCTEM YIIPABJICHUS.

VYrpaBiieHue npu AEUCTBUM BO3MYIIIEHUI. Pa3indHbIe TUIIBI BO3MYILIEHUI: OTIe-
paToOpHbIEC, KOOPAUHATHEIE.

VYIpaBiieHUE B YCIOBUAX HEONPEAEICHHOCTH. [103UTHBHBIE AMHAMUYECKUE CH-
CTEMBI: OCHOBHBIE OIIPEJICIICHNS U CBOMCTBA, CTA0MIN3aLNS TIO3UTUBHBIX CUCTEM NPU
HEOIIPEICIICHHOCTH.

KoHcepBaTuBHbIE THHAMUYECKUE CUCTEMBl. DJEMEHTH TEOpUU OU(YypKaluu.
OcCHOBHBIE BHJIbI HEJIMHEHHOCTEW B CHCTEMax yIpaBieHUs. MeToasl MCCIIeI0BaHUS
IIOBEJICHUS HEJIMHEHNHBIX CUCTEM. [ T1aikie HEeJIMHENHbIE TMHAMUYECKUE CUCTEMBI Ha
IJIOCKOCTH: aHaJIU3 YIPaBIsIeMOCTH, HAOII0AaeMOCTH, CTA0MIM3UPYEMOCTH U CUHTE3
00paTHOM CBSI3U.

YnpaBiaeHne CUCTEMaMHU C TTOCIEACHCTBUEM.

Krnaccudukanus onTuManbHbIX CUCTEM. 3aauu onTUMHU3auuu. [TpuHmn Mak-
cumyMa [loHTpsaAruna. /[nHamMmuyeckoe mporpaMmMupoOBaHue.

OBpUCTUYECKHE METObI CTAOMIIN3AIMU: HEHPOHHBIE CETH, Pa3MbIThIE MHOXKeE-
CTBAa, NHTEIUICKTYAJIbHOE YITPABIICHHE.

Pa3znes 5. KoMnboTepHbIe TEXHOJIOTHN U 00padoTKa MH(pOpMAIUKN

Omnpenenenue u 001as KaaccuduKaius BUI0B HHHOPMAITMOHHBIX TEXHOJIOTHH.
Mopenu, METOIbI U cpecTBa cOOpa, XpaHEeHHs, KOMMYHUKAITUU 1 00paboTku nHMOP-
MalliU C UCTIOJIb30BAHNEM KOMITHIOTEPOB.

[IporpaMMHO-TEXHUYECKHE CPENICTBA PeATU3AIIN COBPEMEHHBIX O(DUCHBIX TEX-
Hojoruid. CTaHaapThI MOJIB30BATEILCKUX HHTEP(EHCOB.

Coznanme n 00paboTKa TEKCTOBBIX (PailyioB U JOKYMEHTOB C HCIIOJIb30BAaHUEM
TEKCTOBBIX PEJAKTOPOB U TporieccopoB. IIporpamMmmusie cpencTBa co3ganus u obpa-
OO0TKH 31eKTPOHHBIX Tabnuil. [I[porpamMMuble cpecTBa co3aanus rpapuiecKkux 00bek-
TOB, rpaduuecKue MpoIecCOphl (BEKTOPHAS M pacTpoBas rpaduka).

[TonsiTue nHPOpPMAIMOHHOM cUCTEMbI, OaHKH U 0a3bl AaHHBIX. Jlorudeckas u
¢dusmnueckas opranuzanusi 0a3 gaHHbBIX. Mojelu NpeaCcTaBlIeHUsl TaHHbIX, apXUTEK-



Typa u ocHoBHbIe pyHKIMU CYB/I. Pactipenenennsie b1, [IpuHuunuansabie 0coOEH-
HOCTHU ¥ CPAaBHUTEIIbHBIE XapaKTEPUCTHKU (Pailsi-cepBepHOIl, KITMEHT-CEPBEPHOM U UH-
TpaHET TEXHOJOTUH pacmpeaeneHHOW 00paOOTKH JaHHBIX. PensiuoHHbIN moaxos K
opranuzauuu b/l. ba3ucHble cpeacTBa MaHUITYJIUPOBAHUS PEISIHUOHHBIMU JTAHHBIMU.
MeToapl POEKTHPOBAHUS PEISIIIUOHHBIX 0a3 JaHHBIX (HOpMalIH3alvs, CEMaHTHYe-
CKO€ MoJieIMpoBaHue JaHHbIX, ER-nuarpammer). A3b1ku nporpammupoBanus B CYB/,
ux knaccudukamus u ocooennoctu. CtanaapTHeIA 361K 0a3 nanueix SQL. Ilepcnek-
TuBHBIE KoHIeNnMu noctpoeHuss CYDBJl (HeHopManu3oBaHHbBIE peisiiiuoHHBIE B/l
00BbEKTHO-OPUEHTUPOBAHHBIE 0a3bl JAHHBIX U JP.).

OcHoBHBIE ceTeBble KOHIENIUU. [ 100aIbHbIe, TEPPUTOPUATIBHBIE U JIOKAIbHbBIE
cetu. [Ipo6nemsl ctangaptuzanuu. CereBas monens OSI. Mogenu B3auMoaeiicTBus
KOMITbIOTEPOB B ceTu. Cpena nepenayun qaHHbix. [IpeodpazoBanrie coOOIIEHUI B AJIEK-
TPUYECKUE CUTHANIbI, X BUBI U TapameTpbl. [IpoBoHbIE 1 OECIIPOBOIHBIEC KaHAJIBI
nepeaaun naHHbiX. JIokanbHbie ceTH. [IpoToKoIbl, 6a30BbIe CXEMbI MTAKETOB COOOIIIe-
HU ¥ TOMOJIOTHH JIOKAJIbHBIX ceTelt. CeTeBoe o0opynoBanue JIBC. I'nobanbHbie ceTH.
OcHOBHBIEC IOHATHS U onpeaesieHus. CeTH ¢ KOMMYTalMeN MaKeTOB U A4E€EK, CXEMO-
TEXHUKA U MPOTOKOJBI. [I[pMHIMIIBI MEXCETEBOrO B3aUMOJICVCTBHUS U OPTraHU3AlUN
MOJIb30BATENBCKOTO A0CTyNa. MeTobl U CpeICTBA 3aIUTH HHPOpPMalLIUU B ceTsx. ba-
30BbI€ TEXHOJOTUU Oe3omacHOCTU. CeTeBble ONEepalMOHHbIE CUCTEMBI. APXUTEKTYpa
CETEBOI ONEPALIMIOHHON CUCTEMBI: CETEBbIE 000JI0YKH U BCTPOEHHBIE cpenicTBa. O030p
Y CPABHUTENBHBIN aHAIU3 MOMYJISIPHBIX ceMeicTB ceTeBbix OC.

[Tpuntune! GpyHkuuonupoBanus Internet, TuroBbie HHGOOPMAITMOHHBIE OOBEKTHI
u pecypcsl. KimtoueBsie actiektel WW W-texHosoruu. Anpecanus B cetu Internet. Me-
TOJABI U CPENICTBA Moucka uHpopManuu B Internet, nHGOpMaAITMOHHO-TIOUCKOBBIE CHU-
CTEMBI.

[IpeacraBnenue 3Byka U U300paKEHUS B KOMITBIOTEPHBIX CHCTEMax. Y CTpOM-
CTBa BBOJIa, 00paOOTKK M BBIBOJIa MyJibTUMeUa uHdopmaruu. dopmaTsl IpeicTaB-
JIeHUs1 3BYKOBBIX W BUJeodainoB. OundpoBka u kommpeccus. [Iporpammusie cpea-
CTBa 3amucH, 00pabOTKH ¥ BOCIPOU3BEACHUS 3BYKOBBIX U BHIe0(DaiinoB. MynbTuMe-
JIMa B BBIYUCIIUTEBHBIX CETAX.

OcCHOBHBIE pa3/ieNibl TEOPUU U NTPUIIOKECHUN HCKYCCTBEHHOTO MHTEIIeKTa. Onu-
CaHW€ U ITOCTAHOBKA 33/1a4d. 3a1a4M B POCTPAHCTBE COCTOSHUM, B IPOCTPAHCTBE 11e-
neit. Knaccudukanus 3aad 1no CTENeHU CIOXKHOCTH. JInHeitHbie anroputmel. [lomu-
HOMHUAJIbHBIEC AJITOPUTMBbI. DKCIIOHEHIIMAIbHBIE aITOPUTMbI. BUbI 1 ypOBHH 3HAHUM.
3Hanus u qanubie. @akTol v paBuia. [IpuHIUTEI Opranu3anuu 3HaHui. TpeboBanws,
MPEAbSBISIEMBIC K CUCTEMAaM TPEICTABICHUS U 00pad0TKU 3HaHU. DOpMaTU3MBbI, OC-
HOBAaHHbIE Ha KJIACCHMYECKOM M MaTeMaThyecKou jorukax. COBpEMEHHbBIEC JIOTHKHU.
Opeiimpl. CemanTuueckue ceTd u rpadbl. Mojenu, OCHOBaHHBIE Ha TMpEIEeHTaX.
[TpuoGperenue u popmanuzanus 3uanuid. [lononnenne 3nanuii. O600IIEHNE U Kiac-
cudukanus 3HaHui. JIornueckuii BRIBOJ M yMO3aKJIIOUeHUE Ha 3HaHusAX. [Ipobiemsl u
MEePCHEKTUBBI MPEICTABICHUS 3HAHWM. Ha3HaueHWe W MPUHIMIIBI TOCTPOEHUS IKC-
nepTHbIX cucteM. Knaccudukaius sKCHepTHhIX cucteM. Meroaosorus pa3padoTKu
AKCIIEPTHBIX CUCTEM. DTambl pa3pabOTKH dKCHEPTHBIX cucTeM. [Ipobiemsl 1 nepcrek-
THUBBI IOCTPOEHUS SKCIIEPTHBIX CUCTEM.



3. PEKOMEHJIOBAHHAS JIMTEPATYPA JJIA IIOAI'OTOBKH K
KAHANJATCKOMY 3K3AMEHY

a) OCHOBHAs JMTeparypa:

1. Anekcaxun, C.B. [IpuknanHoii ctatucTuyeckuil aHaiu3 AaHHBIX. B 2-X kHurax /
C.B. Anekcaxun. — M.: IIpuop, 1999-2000.

2. AmomuH, B. M. MeToasl onTUManbHOTO yIpaBieHus : yaeOHoe mocodue / B. M.
Amomun, JI. B. Kono6amknaa. — MockBa : HanmoHalbHBIA HCCIIEI0BATENLCKUH
anepubiii yausepcuret «MUON», 2020. — 176 ¢. — ISBN 978-5-7262-2695-8. —
Texct : anextponusii / Ludposoit odpazoBatenbublii pecypc IPR SMART : [caiit].
— URL.: https://www.iprbookshop.ru/116407.html (zara oopamienus: 13.03.2023).

3. Adanacwes, B.H. Ananus BpeMeHHBIX PSA0B U MPOTHO3UPOBAaHUE. YUEOHUK [ DeK-
TpoHHbIN pecypc] / B.H. AdpanacbeB. — D1eKTpOH. TeKCTOBbIE AaH. — M.: ®UHAHCHI U
cratuctuka, 2010. — 162 c. Pexxum goctyna: http://www.biblioclub.ru/book/59379/. -
ISBN 978-5-279-03400-0.

4. Audunaros, B.C. Cucremubiii aHanu3 B 3aavax ynpasienus / B.C. Andunaros,
A.A. EMenbsiHOB. — M.: ®uHaHCHI M cTaTUCTHKA, 2002.

5. AmmvanoB, C.A. Jluneiinoe nporpammupoBanue / C.A. AmmanoB. — M.: Hayka,
1981.

6. bazapa, M. Henuneiinoe nporpammupoBanue. Teopust u anroputmel / M. bazapa,
K. lertn. — M.: Mup, 1982.

7. bouapuukos, B. I1. OCHOBBI CUCTEMHOI'0 aHAJIM3a U YIPABICHUS OPraHU3AIUSIMU.
Teopus u npaktuka / B. I1. bouapaukos, 1. B. bouapuukos, C. B. CBemHukoB. — 2-¢
m3a. — Mocksa : JIMK Ilpecc, 2018. — 286 ¢c. — ISBN 978-5-93700-035-4. — Tekct
: anekTpoHHbIH // Lludposoit oopazoBarenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/89592.html (narta oopamenus: 13.03.2023).

8. Bacuinbes, ®.I1. Meroasl ontumu3zanuu / O.I1. Bacuibes. — M.: @akropuain [1pecc,
2002.

9. Bacunnena, JI.LH. MopaenupoBanre MUKPOIKOHOMHYECKUX MPOILIECCOB M CHUCTEM:
y4eOHUK [ By30B]: nonymieHo YMO By3oB Poccun mo obpazoBaHuio B 0011. Me-
nemkmenta / JI. H. Bacuibesa, E. A. Jleesa. - M.: KHOPVYC, 2012. - 392 c. - ISBN
978-5-406-02084-5: 184,00

10. Bpnosun, B.M. Teopus cuctem u cucTeMHbIN aHam3. YueOHuk / Boosun B. M.,
Cypkosa JI. E., BanentunoB B. A. - DiIeKTpOH. TEKCTOBBIE AaH. - MockBa: [[amkoB u
Ko, 2012. 639 c¢. Pexum gocryma: C:/Users/VedernikovaTl.BGU-
CAMPUS/Downloads/Teopus_cuctem u_cucremsbii_aHanu3.pdf. - ISBN 978-5-
394-01480-2.

11. Bentnens, E.C. MccnenoBanue omnepanmid. 3amadu, MPUHIUIBI, METOMAOJOTHS /
E.C. Bentuens. — M.: Hayka, 1988.

12. BepxOunikuii, B.M. Uncrnennbie MeTOIbI (MaTEeMaTUUECKHI aHATN3 U OOBIKHOBEH-
Hele nuddepernmanpapie ypaBaenns) / B.M. BepxOunikuii. — M: Beicmr. 11Ik, 2001.
13. BoakoBa, B.H. Teopus cuctem / B.H. BonkoBa, A.A. Jleaucos. — M.: 31-Bo Bric-
mras mkoja, 2006.

14.Tananun, M. I1. Metoasl YuCIEHHOr0 aHajIM3a MaTeMaTnueckux moaenei / M. I1.
I'ananun, E. b. CaBenkoB. — 2-¢ u3a. — MockBa : MOCKOBCKHI roCy1apCTBEHHBIN
TeXHUYeCKui yHuepcuteT umeHu H.O. baymana, 2018. — 592 c¢. — ISBN 978-5-
7038-4796-1. — TexkcT : anexTpoHHsIit // [{udpoBoii obpazoBarenbubiii pecypc IPR
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SMART : [caiiT]. — URL: https://www.iprbookshop.ru/94160.html (naTa obparmenus:

13.03.2023).

15.T'onono6oB, C. B. BeruncnutensHbie METObI aHATU3a U JIMHEHHON anreOpsl. B 2

yactax. U.1 : yauebHo-MeTonuueckoe nocobue / C. B. 'onono6os, A. M. Marokus. —

HoBocubupck : HoBocubupckuii rocyaapcTBeHHbI yHUBepcuteT, 2019. — 160 ¢. —

ISBN 978-5-4437-0959-8, 978-5-4437-0960-4 (u.1). — Texkcr : anextpoHHsi // [ud-

poBoii  oOpazoBarenwHbli  pecypc IPR SMART : [caiit] — URL:

https://www.iprbookshop.ru/93807.html (nata obpamienus: 13.03.2023).

16. lemunoBud, B.I1. OcHOBBI BeIuMcIHTENbHON MaTeMaTuku / B.II. JleMunoBuy,

N.A. Mapon. — CII6.: U3a-Bo «Jlanby, 2006.

17. IporoOsiikuii, U.H. Cucremusiii ananus B s3xkoHomuke / I.H. JIporoOsiikuii. — M.:

dunaHCHI U cTatucTuka, 2007.

18. EmenbsanoB, C.B. HoBbie Tumnbl 00paTHO CBS3U. YIIpaBieHUE NMPU HEOIPEACIICH-

Hoctu / C.B. Emenssnos, C.K. Koposun. — M.: Hayka, 1997.

19. e opManimOHHbBIE CHCTEMBI U TEXHOJIOTHH B YKOHOMUKE U YIIPABJICHUH: Y YCOHUK

/ Tlom pexn. mpod. B.B. Tpopumonsa. — 3-¢ uza., nepepad. u gom. — M.: 3marenscTBO

FOpaiir, 2011. 521 c.

20. Kapmanos, B.I'. Matemarnueckoe mporpammupoBanue / B.I'. Kapmanos. — M.:

Hayxka, 1980.

21.Kapnos, A. I'. MaTremaTnueckne OCHOBBI TEOPHH CHUCTEM : yaeOHOe rmocobue / A.

I'. KapnoB. — Tomck : ToMckuii rocyJapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABIICHHS

u panuosnekTponuku, 2016. — 230 ¢. — Texcr : anexkrponHslii // Lludposoit odpaszo-

BATEJIbHBIN pecypc IPR SMART : [caliT]. — URL:

https://www.iprbookshop.ru/72123.html (nara oopamenus: 13.03.2023).

22. Kpemensb, E.B. Uncnennbie MeTObI pellieHNs HETMHEHHBIX YPaBHEHUN U CUCTEM

ypaBHeHui# B makerax MathCad u Mathematica [Tekcr]: yueOHOe mocobue Jijist By30B:

pek. YMO 1o ectectBeHHOHayuyHOMY oOpa3oBanuto / E. B. Kpemens, 10. A. Kpemens,

A. U. KpaBuyk; benopycckuii roc. yu-T. - Munck: BI'Y, 2013. - 127 c. - ISBN 978-

985-518-812-5: 81,00.

23. Jlamuuk, M.I1. Yucnenusle MeTonsl: YueOHoe mocooue / M.II. Jlamuuk. — M.:

«Axanemus», 2005

24. Jlapuues, O.U. Teopus u meronsl npunsatus pemenuii / O.W. Jlapuuaes. — M.: Jlo-

roc, 2000.

25. MeTobl KITaCCUYECKOW M COBPEMEHHOM TEOPWUH aBTOMATHYECKOTO YIIPABJICHHUS:

yuebHuk. B 3 1. — M.: U3a-80 MI'TVY, 2000.

26. Muxkenansze, III.E. Yucnennple MeToasl WHTETpUpoOBaHus AuddepeHInaIbHbIX

YpaBHEHUH C YaCTHBIMU MTPOU3BOAHBIMU [ DNeKTpoHHBIN pecypc| / Mukenanze IILE. -

DIIEKTPOH. TEKCTOBbIE JaH. - MockBa — Jlenunrpan: U3narensctBo Akanemuun Hayk

CCCP, 1936. - 106 c. Pexxum moctyma: http://www.biblioclub.ru/book/109307/. - ISBN

9785990374980.

2. Myuuk, 2. MeToibl NpUHATHS TEXHUYECKUX pertenuit / 3. Mymuk, I1. Miomep.

— M.: Mup, 1990.

28. OpnoB, A.U. Ilpuknannas cratuctuka / A.M. Opnos. — M.: Dk3amen, 2006.

29. OCHOBBI JINTHEHHOTO TPOrpaMMUPOBaHUs : yueoHoe rmocooue / B. B. Uuctos, M. B.

AxcenoBa, H. B. AkceHoB [u 1ip.]. — MockBa : MOCKOBCKUI rOCYJapCTBEHHbBIN TEX-

Huuyeckuit yauBepcuteT umenn H.D. baymana, 2017. — 68 ¢. — ISBN 978-5-7038-

4628-5. — Texkct : anexkrtponnbiii / Ludposoii oOpazoBarensHbii pecypc [PR
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SMART : [caiit]. — URL: https://www.iprbookshop.ru/118899.html (zara oOpariie-
Hust: 13.03.2023).

30. IMopmues, C.B. Uucnennsie metonsl Ha 6aze Mathcad / C.B. Ilopmnues, U.B. be-
nenkoBa. — CII0.: BXB-Iletepoypr, 2005.

31. PeikoB, A.C. MeToasl cUCTEMHOTO aHan3a: MHOTOKpHUTEepraabHas U HeUeTKas OIl-
TUMU3ALKA, MOJICTUPOBaHUE U dKcriepTHBIE onleHKH / A.C. PrikoB. — M.: DxoHOMUKA,
1999.

32. Pomaner, }O.B. 3anura nundopmMaimu B KOMIIBIOTEPHBIX cucTeMax u cetsax / FO.B.
Pomanern, I1.A. Tumodee, B.®. [llansrun. — M.: Paguo u cBs3e, 1999.

33.opmues C.B. Yucnennsie metosl Ha 0a3ze Mathcad / C.B. Tlopmnes, U.B. be-
nenkosa. — CII6.: BXB-IletepOypr, 2005.

34.Caaru, T. [Ipunsitue pemenuit. Meton ananuza uepapxuii / T. Caatu. — M.: Paguo
1 CBs3b, 1993.

35. CamoBuukoBa, H.A. AHanu3 BpeMEHHBIX PsIIOB U MPOTHO3UpOBaHuE. Brimyck 5.
VY4eOHO-MeTOAMUECKUT KOMILUIEKC [DneKTpoHHbIM pecypc]| / CamoBHukoBa H.A. -
DJIEKTPOH. TEKCTOBbIE NaH. - M.: EBpasuiickuii OTKpbITBIM MHCTUTYT, 2011. - 259c.
Pexum noctyna: http://www.biblioclub.ru/book/90649/. - ISBN 978-5-374-00199-0.
36. Teopust BeposiTHOCTEH M MaTeMaTHIECKas CTAaTHCTUKA: y4ueb. mocolue |11 By30B]:
pek. OOLIEeCTBEHHBIM COBETOM COJICHCTBUS MOBBIIMICHUIO Kaue€CTBA BBICIIETO 00pa3o-
Banus / B.C. MxutapsH, E.B. Actadresa, FO.H. Mupounkuna, JI.U. Tpoiun; nox pe.
B.C. MxurapsHa. - 2-e u3l., nepepa0. u goi. - M.: Cuneprus, 2013. - 327 c. - (YHu-
Bepcuterckas cepus). - ISBN 978-5-4257-0106-0: 288,38.

37. Xamuros, I'.I1. [IpousBoasmue GpyHkuuu B reopuu Bepositnocteit / I'.I1. Xamutos.
— Upkyrck, 2009.

38. Xamuros, I'.I1. Bepostaoctu u cratuctuku: Yueb. [Tocodue / I'.I1. Xamuros, T.H.
Benepnaukosa. — Upkyrck: U3a-Bo BI'YOII, 2006.

39. upsieB, A.H. OcHoBBI cTOXacTU4YeCKON (PMHAHCOBOM MaTeMaTuku. B 2-x Tomax /
A.H. lIupsies. — M.: ®A3ZUC, 1998.

40. [IyctpoBa, M. JI. Maremarnueckoe MOJEITUPOBAHUE B CHCTEMax YIPaBICHUS :
yueoHo-meToanueckoe nmocodue / M. JI. lllyctpoa, H. A. CtapoBepoBa. — Kazans :
M3parensctBo KHUTY,2019. — 128 ¢. — ISBN 978-5-7882-2742-9. — TekcT : diiek-
TpouHbli // Ludposoit obpazoatensHbiid pecypc [PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/120995.html (nara o6pamenus: 13.03.2023).

0) 1OMOJIHMTEIbHAS JIUTEepaTypa:

1. AiiBazsin, C.A. Teopus BeposTHOCTEH u mipukiaagHas craructuka / C.A. AliBa3siH,
B.C. Mxutapsu. — M.: KOHUTU-JTAHA, 2001.

2. AHanmu3 CTaTUCTUYECKUX JaHHBIX ¢ ucnonb3zoBanueM MS Excel mis Office XP. M.
BMHOM, 2005. — 296 c.

3. Adanacee, B.H. Ananu3 BpeMeHHBIX psiioB U nporrosuposanue / B.H. Adana-
cbeB, M.M. IO306ameB. — M.: dunancel u cratuctuka, 2010. — 320 c.

4. ba3pl JaHHBIX: Y4. JUIsl BBICIIUX U CPEIHHUX CHEIUABbHBIX 3aBEJICHUM / MO pel.
A.Jl. Xomonenko. — CI16.: Kopona npunt-2000, 2000.

5. bepesun, NU.C. Metoas! Beruncienuit 1.1,2 / U.C. bepe3un, H.II. XKugkos. — M.:
Hayxka, 1966.

6. bpycennes, A. I'. Ananu3 manHeix u mporeccoB. Y.1. MeToabl CTaTUCTHYECKOTO
aHajM3a JIaHHbBIX : yueOHoe nocodue / A. I'. bpycenueB. — benropos : benropoackuii

rocyAapCTBEHHbIA TexHojormyeckud ynuepcurer uMm. B.I'. IlyxoBa, ObC ACB,
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2017. — 63 c. — ISBN 978-5-361-00540-6. — TekcT : anexkTponHbiii // Lludporoii

o0pa3oBaTeIbHBIHI pecypce IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/92237 . html (nata o6pamenus: 13.03.2023).

7. Bentuens, E.C. Teopus BepositHOcTel u ee mpuiioxkenus / E.C. Bentnens, JI.A. OB-

gapos. — M.: KuoPyc, 2010.

8. I'aBpunosa, T.A. ba3bl 3nanuii nuaTemekTyanbHbx cucrem / T.A. T'aBpuiioBa, B.T'.

Xopomesckuil. — CI106.: ITutep, 2000.

9. Jleiik, K.JI>x. BBenenue B cucteMsl 6a3 manubix. M.; CII6.; Kues: Bunbsamc, 2005.

— 1327 c.

10. HemupoBuu b.I1. OcHOBBI BhumcnuTeabHOM MateMatwku / B.II. JleMumoBuy,

N.A. Mapon. — CII6.: U3a-Bo «Jlanby, 2006. — 245 c.

11. Epemun, .M. Marematuueckue metoibl B skoHomuke / .M. Epemun, B./]. Ma-

3ypos, B.JI. Cxapun, M.IO. Xauaii. — Exatepun0ypr: Y-®akropus, 2000.

12.3aBbsioB, FO.C. Meroanl crutaiin-pynkiuit / FO.C. 3aBbsuioB, b.M. Ksacos,

B.JI. Mupomnnuenko. — M.: @uszmatusg., 1980.

13. e opManiMOHHBIE CHCTEMBI ¥ TEXHOJIOTHH B 9KOHOMHKE ¥ YIIPABICHUN: Y YeOHHUK

/ Tlom pexn. mpod. B.B. Tpopumonsa. — 3-e¢ uza., nepepad. u gom. — M.: 3marenscTBO

HOpaiir, 2011. 521 c.

14. UnpopManiioHHble TEXHOJOTHU B HAayKe M 0Opa3oBaHWM: yueO. mocoOue/ COCT.

H.M. JlepeBsamkuna, T.}FO. Hosropoauesa, B.B. Ctynun — Upkyrtck: U3n-Bo BI'YOII,

2010. - 53 c.

15. ndopmanioHHble TEXHOJOTMM B Hayke u oOpasoBanuu/ E.JI. ®denortosa,

A.A. ®enotoB: yued.mocodue. — M.: U] «DOPYM»: MUHOPA-M, 2010. — 336 c.

16. KapnGepr, K. buznec-ananus ¢ momomisto MS Excel. M.: Bunbsamc, 2005. — 459 c.

17. KoctrokoBa, H. 1. OcHOBBI MaTeMaTHYECKOTO MOJISTUPOBAHUS : yueOHOE ocodue

/ H. 1. KoctrokoBa. — 3-e uzn. — Mocksa : Uatepuer-YHuBepcutet MHbopMannon-

Heix Texnomoruii (MHTYUT), At Ilu Ap Menua, 2021. — 219 ¢. — ISBN 978-5-

4497-0878-6. — Texct : sanextponHsi // Lludposoit odpazoBarenbublii pecypc [PR

SMART : [caliT]. — URL: https://www.iprbookshop.ru/102028.html (mara o6parie-

Hus: 13.03.2023).

18. Kouetkos, E.C. Teopus BepositHOCTe# 1 Marematndeckas cratuctuka / E.C. Ko-

yeTkoB. — M.: MH®OPA-M, 2006.

19. Jlapuues, O.U., Momxkosua E.M. KauecTBeHHBIC METOABI MPUHSITHS PELICHHUH /

O.N. Jlapuues, E.M. MomikoBuu. — M.: Hayka, 1996.

20. JIro6apckwuii, 10.5. UnTennekryansubie nHpopMannonusie cuctemsl / KO 5. Jlro-

Oapckwuii. — M., Hayka, 1996.

21. MecapoBuu, M. OOGmias Teopusi CUCTEM: MaTeMaTH4YecKrue ocHOBBI / M. Mecapo-

Bu4, . Takaxapa. — M.: Mup, 1978.

22.Moucees, H.H. MaremaTnueckue 3agaun cucteMaoro anaimsa / H.H. Moucees. —

M.: Hayxka, 1981.

23.Ileperynos, ®.1. Brenenue B cuctemuniii ananus / @.U. [leperynos, @.I1. Tapa-

ceHko. — M.: Bricmag mikoia, 1989.

24.TlepcoBa, M. I'. MeTo1pl KOHEYHOZJIEMEHTHOTO aHa/n3a. KoOHCTIeKT JIeK1uii : yueo-

Hoe mocobue / M. T'. Ilepcosa, 0. I'. Conomeiiunk. — 2-¢ uza. — HoBocubupck :

HoBocubupckuii rocynapcTBeHHbIN TexHUYeckui yHupepcuter, 2017. — 204 ¢. —

ISBN 978-5-7782-3374-4. — Texkct : anexktpoHHbii // 1ludpoBoit oOpazoBaTeabHbII

pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/91242 html (nata
12



obpammenus: 13.03.2023).

25.TletpaxoB, A.B. OcHOBBI mpakTHUecKoit 3ammThl nHGopmammu / A.B. [lerpakos. —
M.: Pagno u cBsa3b, 2005.

26.1lomoB, E.H. Teopusi HEIWHEWHBIX CHUCTEM AaBTOMATHYECKOTO YMpaBJICHUS /
E.H. Ilonos. — M.: Hayka, 1988.

27. IIporpammupoBanue B nakerax MS Office: yue6HOe mocoOue [DIeKTpOHHBIN pe-
cypc]. - DNeKTpoH. TEKCTOBBIE AaH. - M.: ®uHaHChl U cTaTuctuka, 2007. - 656¢. Pexxum
nocryma: http://www.biblioclub.ru/book/59517/. - ISBN 5-279-02926-2.

28. Paiida, I'. Ananms pemenuti / I'. Paiipa — M.: Hayka, 1977.

29.Caaru, T. Ananutuueckoe rmuanupoBanue. Opranuzamus cuctem / T. Caaru,
K. Kepsic. M.: Paano u cBsi3b, 1991.

30. Camapckuii, A.A. YUnciennole MeToabl. Yuel. nocobdue ans By30B / A.A. Camap-
ckuii, A.B. I'ynmun. — M.: Hayka. I'n. pen. ®us.-mat. iut., 1989.

31. Cunny, B.A. Teopus cucteM U cUCTeMHbIN aHanu3. Y4yeOHoe nocodue -1 / Cunuy
B. A., Cunna MLIL. - DnekTpoH. TeKcToBbIE AaH. - ToMck: TOMCKMI NOJUTEXHUYECKUN
yHuBepcuTeT, 2011. — 276 c. Pexxum nocryma: http://www.biblioclub.ru/book/208568/.
32. CucTeMHBIN aHAJIA3 U MATEMAaTHIECKOE MOJICTTUPOBAHKE CIIOKHBIX 3KOJIOTHUECKHIX
1 DKOHOMHUYECKHUX CUCTeM. TeopeTnuecKkrue OCHOBBI U MpHIIokeHus : MoHorpadus / O.
E. Apxunoga, B. 1O. 3anopoxen, O. B. KoBanes [u ap.] ; nox peaakuuen ®. A. Cyp-

koB, B. B. Cemtotun. — PocrtoB-Ha-/lony : UznarensctBo KOxkHOTO henepanbHOro
yauBepcuteta, 2015. — 162 ¢. — ISBN 978-5-9275-1985-9. — TekcT : 251eKTpOHHBIH
/I ludpooii obpazoBatenbHbii pecypc IPR SMART : [caitit]. — URL:

https://www.iprbookshop.ru/78703.html (nara o6pamenus: 13.03.2023).

33. Coseros, b. f. Undopmarnmonnsie Texnosnoruu / b.51. Ceetos, B.B. IlexanoBckwii.
— M.: Bricmras mikoia, 2010. — 263 c.

34. CoBpeMeHHbIe MH(POpPMAIIMOHHBIC TEXHOJIOTHU B HAyKe U 00pa30BaHUU: yueO.mo-
cobue / [Tox o6m. pea. A.A. lepkau — M.: Uzn-Bo PAI'C, 2011. — 188 c.

35. Teopust aBTOMaTH4ECKOTO yrmpaBieHus: B 2 4. / mox ped. A.A. Boponosa. — M:
Bricmras mikoma, 1986.

36. Tpakumyc, }O. B. OcHOBBI BapHallmOHHOTO MCUUCICHHS : yueOHoe mocobue / 1O.
B. Tpakumyc, /. B. Barun. — HoBocubupck : HoBocubupckuii rocy1apcTBEHHBIM
TeXHHYecKku yHusepcutet, 2016. — 72 c. — ISBN 978-5-7782-2833-7. — Tekcr :
anekTpoHHbii // Ludposoii oopazoBarenbubiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91738. html (mara o6pamenus: 13.03.2023).

37. Tropun, 10.H. Ananu3 nannbix Ha kommeiotepe / FO.H. Topun. — M.: ®OPYM,
2008.

38. Xamuros, I'.I1. UmuTanus ciyqaitasix npomeccos / I'.I1. Xamurtos. — Upkyrck: U3-
naTtenbeTBO MpkyTckoro yHusepeurera, 1983.

39. lpmkun, f.3. OcHoBbl Teopuu aBToMaTHueckux cuctem / S.3. IlpimkuH. —
M.: Hayka, 1977

13


http://www.biblioclub.ru/book/208568/

4. TIPOLIEAYPA TTPOBEJEHUS KAHIUIATCKOTO DK3AMEHA

Ha xaHauaaTckom sK3aMeHE MO CHEUATbHOCTA aCHUpPaHT (COMCKATENb) J10J-
YKEH MMPOJEMOHCTPUPOBATH BIAJCHUE KATETOPHUAIBHBIM aIllIapaToOM KaHAUJIaTa TEXHU-
YECKUX HayK, BKIIIOYasi 3HAHWE OCHOBHBIX T€OPUM W KOHUEIIMUN BCEX Pa3/IeNIOB JIHC-
LIUIUIAHBI cieruanu3anuu. OH Takke T0JKEH MOKa3aTh YMEHUE UCIIOIb30BaTh TEOPUHU
Y METOJIbl TEXHUYECKUX HAYK JIJI1 AaHAJIN3a COBPEMEHHBIX TEOPETUUECKUX U IIPAKTHYE-
CKHUX MPOOJIEeM IO JaHHOW CHEeIHATbHOCTHA U U30paHHOM 00JaCTH MPEeIMETHOM CIeIH-
aJIM3aIiu.

Jlnsa nmprema KaHAUMAATCKUX 3K3aMEHOB CO3/IAI0TCSI KOMHUCCHUHU T10 TIPUEMY KaH-
JTUJIATCKUX 9K3aMEHOB, COCTAB KOTOPBIX YTBEPKIACTCS PYKOBOJAUTEIEM OpPTaHU3aAIH.

CocraB 3K3aMeHaAIMOHHON KOMUCCHH (POPMHUPYETCS U3 Yrciia HaydHO-TIe1aro-
TUYECKUX paOOTHUKOB (B TOM YMCJIE PaOOTAIOIIUX 110 COBMECTUTEILCTBY) OpraHu3a-
IIUH, TJI€ OCYIIECTBIAETCS MPUEM KaHJIUIATCKUX DK3aMEHOB, B KOJIMYECTBE He OoJiee
5 4eNloBeK, M BKIIIOYAET B ceOs Mpejicenaresis, 3aMeCTUTENIS MpeJceaTels i WICHOB
9K3aMEHAIIMOHHON KOMHUCCHH.

DK3aMEHAIlMOHHAs: KOMUCCHS M0 MPUEMY KaHAUAATCKOTO SK3aMEHA IO CIEIH-
aJbHOW JUCIMUIUIMHE MPABOMOYHA TPUHUMATh KaHIWIATCKUI 3K3aMEH IO CIIEeIUallb-
HOU JTUCIUILIMHE, €CJIU B €€ 3aCEIaHUN YYACTBYIOT HE MEHEE 3 CIEHUAINCTOB, UMEIO-
X YYEHYIO CTENICHb KaHAUAATa UK JOKTOPA HAYK IO HAYYHOM CIIEIUAIIBHOCTH, CO-
OTBETCTBYIOIIEN CHENUAIBHON JUCHUIUIMHE, B TOM Yuciie 1 JOKTOp HayK.

JIJ1s1 MOATOTOBKY OTBETA COMCKATEIIb YUEHOM CTEIICHU UCIIOJIb3YET SK3aMEHAIU-
OHHBIE JIMCTBI, KOTOPBIE COXPAHSIOTCS IIOCIIE TPHUEMA SK3aMEHA B TCUCHHUE TOJ1a.

Ha xaxmoro couckaresss y4eHOW CTENIEHH 3aIIOJIHIETCS MMPOTOKOJ IprUeMa KaH-
JTUATCKOTO K3aMEHa, B KOTOPBI BHOCSTCSI BOIPOCKHI OMJIETOB M BOIIPOCHI, 3a/TaHHBIC
COMCKATEII0 YJICHAMH KOMUCCHU.

YPpOBeHb 3HAHHUM COMCKATENS YUCHOW CTENICHW OLICHUBACTCS HA «OTIIMYHO,
«XOPOIIIOY», KYIOBJIETBOPUTEIILHOY, «HEYIOBJICTBOPUTEIIHLHO.

[TpoTokoJ mprueMa KaHAUAATCKOTO 3K3aMEHa MOIMUCHIBACTCS YJICHAMUA KOMHUC-
CHUH C YKA3aHUEM WX YYEHOW CTEIECHM, YYCHOTO 3BaHUSI, 3aHUMAEMOW JOJKHOCTH U
CIEIHUAIBHOCTH COTJIaCHO HOMEHKJIATYpe CIENUATIbHOCTEN HayUHbIX paOOTHUKOB.

[IpoTOKOIIBI 3acETAHUH SK3aMEHALIMOHHBIX KOMUCCHM IOCIIE YTBEPKICHUS PEK-
TOPOM BBICIIIETO Y4€OHOTO 3aBEJICHUSI WM PYKOBOJUTEIIEM HAYYHOTO YUPEKICHHUS,
OpTraHU3alMy XPAHITCA 10 MECTY CAAYU KaHJIUIATCKUX 3K3aMEHOB.

O clmade KaHIUJATCKOTO 3K3aMEHAa BBIIACTCS YAOCTOBEPEHUE YCTAHOBIICHHOM

(hOpMBL.
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5. CTPYKTYPA " OBPA3EIl BUIETA /UIs1 CAAYU
KAHANJATCKOI'O 9K3AMEHA

DK3aMEHAIMOHHBIN OWJIET JIsl Caud KaHJMJATCKOTO K3aMeHa Mo CHeluaIbHO-
ctu 2.3.1 CucreMHbIl aHanmu3, ynpaBieHHe U 00paboTka MHGOpPMAIIMU BKIIOYAET B
ce0st TpH BOMpOCa: BOIPOC MEPBBIN — U3 uKcia BonpocoB Paznenos 1 - 4; BTopoii Bo-
MpOC — U3 4YKciIa BOnpocoB Pa3nena 5; TpeTnilt Bompoc — Mo TeME AUCCEPTALUMOHHOTO
HCCIIEIOBAHMS COMCKATEIS (aCIUpPaHTa).
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Obpazey bunrema 05 coavu KAHOUOAMCKO20 IK3AMEHA

MuHucTepcTBO HayKu U BhIciiero oopazoBanus Poccuiickoit @enepanuu
®I'BOY BO «BAMKAJIBCKUI TOCYIAPCTBEHHbBI YHUBEPCUTET»

Hayunas cnenmansaocTs 2.3.1 CucteMHbIH aHanu3, ynpasieHue 1 0opadoTka nnpopmanmuu

Kanauparckuii 3x3amMen
IK3AMEHAILIMOHHBIU BUJIET Ne 1

1. ToyeuHoe u UHTEPBATLHOE OIICHUBAHUE IMAPAMETPOB PACIIPEICTICHHUS.
2. Tlonsitue nHMOPMAMOHHON CUCTEMBI, OaHKH U 0a3bl JaHHBIX.
3. Bompoc no Teme quccepTalliOHHOTO UCCIIEOBAHUS.

bunet cocraBui: noreHT kadgeapsr MM u LT Benepuukona T.1.
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6. OBPA3EL ITPOTOKOJIA 3ACEJAHUA KOMUCCHUH 110 TIPUEMY
KAHANJATCKOI'O OK3AMEHA

MuHHCTEPCTBO HAYKH U BBICIIETO
obpazoBanms Poccuiickoit Denepannn

denepaibHOE TOCYIAPCTBEHHOE OIOHKETHOES
00pa3oBaTebHOE YUPEHKICHUE
BBICIIIETO 0OPa30BaHUS

«BAMKAJIbCKUH
rOCYJIAPCTBEHHBIN

YHUBEPCUTET»

(®T'BOY BO «BI'Y»)
Jlennna yi., a. 11 r. Upkyrck, 664003;
Tenedon: (3952) 52-26-22; E-mail:
info@bgu.ru; Caiit:www.bgu.ru;
OKIIO 02068232 OT'PH 1023801008648
WHH/KTIIT 3808011538/380801001

No
Ha Ne oT

[3acenanue dK3aMEHAIMOHHON KOMHUCCHH |

Cocmas komuccuu:

'VTBEPXJIAIO o
Pexrop yHuBepcurera

B.B. Urnarenko

(c yka3aHreM y4eHOU CTeleHu, 3BaHus U JIOJDKHOCTH)

YTBEpKIACH NPUKA30M 10 YHUBEPCUTETY No

CJHIYIIAJIN:

[Iprem KaHIMIATCKOTO IK3aMEHA OT

202 T

((pammmust, UMsI, 0TIECTBO)

10 Hay4yHOU crienranbHOCTH 2.3.1 CucTeMHbIN aHaIu3, yIpaBlIeHUe U 00pa-

00TKa UHpOpMALIMH

Ha sk3amene ObUIH 3a7aHBI CJIETYIONINE BOTIPOCHI:
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PEIINJIN:
Cuurate, 4TO aCIUPAHT

BBIZACPIKaJIa 9K3aMCH C OHGHKOﬁ

[Ipencenarens KOMUCCUU:

3aM. nipencenarens

(®UO, nmoamuce)

Yi1eHbl KOMUCCUU

(®HO, moarucek)

(®HO, moarucek)

(®PUO, moxnucs)

(®PUO, moxnucs)
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