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MuHuCTEepCTBO HAyKH U BBICIIEro oopazoBanust Poccuiickoii @enepanuu
denepalibHOE rOCYJapCTBEHHOE OI0JKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«TaMOOBCKUI TOCYJapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET

[MPUHATO YTBEPXJIEHO
pemienueM Yuenoro copera @I'BOY BO «TI'TY» npuka3zom pekropa PI'BOY BO «TI'TY»
30 oxTs16ps 2023 r. (mpotokos Ne 12) 30 oxTs10ps 2023 r. Ne 204/2-04
IMPOI'PAMMA

BCTYMUTEIBHOIO UCTIBITAHUS JUIs ocTynaomux B 2024 rogy B MarucTpatypy
Ha HaIpaBJICHUE MOJrOTOBKH
27.04.03 CucreMHbIi AaHAJIU3 U YIIPABJICHHE
M0 MPOTpaMMe MarucTpaTyphbl
27.04.03.01 CucTeMHBIH aHATHU3 M yIIPaBJIeHHEe HHPOPMALUOHHBIMH CHCTEMaAMH

1. KPATKAA XAPAKTEPUCTUKA TTPOI'PAMMBI

IIporpamma aJisi HOATOTOBKHA K BCTYNUTEJIBHOMY HCIIBITAHHMIO O HAIPABJICHUIO Maru-
crepckoil moarotoBku 27.04.03 CucteMHbI aHAIM3 M yOpaBJICHHE [0 YPOBHIO TpeOOBaHMUIA,
riiyOMHEe M KauecTBY 3HaHUN OPUEHTHPYETCS Ha OTJIIMYHOE (3HaHHE COJIEpPKaHHUS OCHOBHBIX
JUCIUIUIMH U JTONOJHUTEIbHON MH(OpMaLKU MO HUM) OBJIaJCHHE MpeaMeTamu, GopMupyro-
IIMMU [Ipe/icTaBlieHHOE HampaBieHue. K HuM oTHocsTCS: HH(pOpMaTHKa; MaTeMaTHKa (MaTema-
TUYECKUN aHallu3, JIMHeiHas anreOpa, JUCKpETHAas MAaTeMaTHKa, 3JI€MEHThl TEOPUU HEUETKHX
MHOKECTB, JKOHOMHKO-MaTeMaTHYECKHUE METOIbI U MOJIEIIN); TEOPHUs BEPOSITHOCTEN U MaTema-
TAYECKasi CTaTUCTHKA; BBIYMCIIMUTENIbHAS MAaTeMaTHKa; TEOPUS aBTOMAaTHYECKOIO YNPABICHUS;
CUCTEMHBI aHAJW3, ONTUMHU3ALMA W NPUHATHE PELICHUH; TEXHOJOTUS MPOrpaMMHUPOBAHMS;
Teopust THHOPMAIIMOHHBIX CUCTEM; UHTEJUIEKTyaJIbHbIE TEXHOJOTUM U MIPEICTaBIICHNE 3HAHUM;
0a3bl TaHHBIX; MOJETUPOBAHUE CUCTEM.

[IporpamMmma coAepKUT PEKOMEHAYEMYIO K U3YUYEHHUIO OCHOBHYIO U JOTOJHUTEIBHYIO JIU-
TepaTypy, a TAKKe NEPEUCHb KOHTPOJIbHBIX BOIIPOCOB.

2. COAEP)XAHUME PA3AEJIOB BCTYIIUTEJIBHOI'O UCIIBITAHUA

Pa3gen 1 OcHOBHBIC MOHATHSA M 33Ja4YH CHCTEMHOI'0 aHAJIN3a

Hctopusi BOBHUKHOBEHHSI M CTAHOBJIEHHSI CUCTEMHOTO moaxoja. CyllHOCTh U OCHOBHBIE
XapaKTEPUCTUKNA CUCTEMHOCTU. BO3HMKHOBEHHE U PA3BUTUE CUCTEMHBIX UICH.

[Tonsitue «cucremay. KareropuiiHelii anmapat cUCTEMHOro mnojaxojna. CuctemooOpasyro-
e gaktopsl. CHCTEMBI U 3aKOHOMEPHOCTH WX pa3BUTUs. [[OHATHITHBIN anmapat TEOpUH CHC-
TEM.
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Tunonorus cuctem. Ilpobiema moctpoeHus: KiacCUpUKALMU CUCTEM. XapaKTEPUCTHKA
CJIOHBIX CUCTEM

CrtpykTypa u opranuzaiusi cucreM. CTpyKTypHbIH acriekT cuctem. [IpoGnema opranusza-
LIUU CUCTEM.

OCHOBHBIE CBOICTBa CHUCTEM: pa3HOOOpa3ue, CIOXKHOCTb, CBSI3HOCTb, YCTOMUMBOCT,
YIPaBIsI€MOCTb, LETOCTHOCTh. CTPYKTYypHAas CJI0KHOCTh cucTeMbl. Mepapxuu kak crnocod mnpe-
OJIOJICHMSI CIOXKHOCTH. [IoHATHE YCTOMYMBOCTH M aanTHPyeMOCTH cucTemMbl. CaMoopraHu3a-
musi cucteM. Teopernyeckue MoJeaM OOJBIIMX CHUCTEM (anredpanyeckue, TEOPETHKO-
MHO>KECTBEHHBIE, JIOTHUYECKHE, CETEeBbIE, TEOpPETUKO-rpadoBbie U T.1.). [IpunsaTHe perieHuil B
CIOXHBIX cuctemax. Kpurepuu npunsatus pemenuii. MeToasl OlleHKHU KauecTBa.

OYHKIIMOHUPOBAHUE CHUCTEMbI. XapaKTEPUCTHUKA OCHOBHBIX Pa3HOBUIHOCTEH GyHKUUN
cuctemsl. [IpoOaembl 3pPpeKTUBHOTO PYHKIIMOHUPOBAHUS CUCTEMbI

Cucrema u cpena. Cpena u ee poiib B )KU3HM CHUCTEMBI. B3auMozeiicTBue cCuCTeMbl U cpe-
abl. CucTteMa B EPEXOAHBIX U KPUTHUECKUX COCTOSIHUAX. MOAeNpoBaHUE CUCTEM Pa3IuYHON
npupoabl. O01IMe MPUHLIKITBI MATEMATHYECKOTO MOJIETUPOBAHMS CUCTEM

OcHoBbI cucteMHOro ananuza. CogepxaHue M TEXHOJOTUS CUCTEMHOro aHanuza. OyHk-
[IUU CUCTEMHOCTH B Hayke. CUCTEMHBbIE U1 B MPAKTUYECKOW KU3HU 00IIEeCTBA.

Pa3gen 2 MaTtemaTH4ecKHe OCHOBBI CHCTEMHOI'0 aHAJIH3a

Anrebpa u reoMeTpus: aiareOpanyeckue CTPYKTYpPbl, BEKTOPHBIE MPOCTPAHCTBA, JTUHEH-
HbIE OTOOpaXKEHUS; aHAIMTUYECKAsi T€OMETPHUsI, MHOTOMEPHAsi TEOMETPUSI KPUBBIX M TTOBEPXHO-
CTeH.

MaremaTtudeckuil ananus: gud@epeHmaibHoe U HHTErPAIbHOE UCUUCIICHUS;, IKCTPEMY-
MbI QYHKIIMI; aHATUTHYECKasi TEOMETPHs U JIMHEWHas anre0pa; Mmociae0BaTeIbHOCTH U PSIIbL;
BEKTOPHBIA aHAIM3 U AJEMEHTHI TeOpuHu Mojs; nuddepeHnnanbHble YpaBHCHUS, YUCICHHbBIC
MeTobl. JIMCKpeTHass MaTeMaTHKa: JIOTHYeCKUe HMCUMCIICHHs, rpadbl, KOMOMHATOpUKA. DJie-
MEHTHI TEOPUU HEUETKUX MHOKeCTB. HeueTkue anroputMmel. Teopust HeompeneneHHOCTU. Teo-
pHUsl BEPOATHOCTEM M MaTEMaTUYECKas CTATUCTUKA: BEPOSITHOCTH, CIyYaWHBIE MPOLECCHI, CTa-
TUCTUYECKOE OIEHUBAHUE W MIPOBEPKA THIOTE3, CTATUCTUYECKUE METOIbl OOPA0OTKH IKCIEPH-
MEHTAJIbHBIX JaHHBIX. OCHOBHBIE TIOHATHS TEOPUU MAaCCOBOTO OOCITYKUBAHMUSI.

Pazgesn 3 Monenu u MeToAbI IPUHATHA PelIeHUH

[locTanoBka 3aga4 npuHaTus pemenuil. Knaccudukaims 3aagad npuHATUs peimeHui. JTa-
IIbl PELICHUS 3a/ay.

[IpuHATHE penieHnid B yCIOBUAX HEONpeaeaeHHOCTH. CTaTUCTUYECKHE MOJETN NMPUHATUS
peLICHUN.

Mopenu 1 METOAbI IPUHATUS pEelIeHUH Mpu HedeTkoi nHbopmanu. HedeTkue MHOXKECT-
Ba. OCHOBHBIE ONIPENEIIEHUS U ONEPAIIMU HAJl HEYETKUMHU MHOXecTBamu. HeueTkoe Monenupo-
BaHME. 3a/1a4d MATEMATUYECKOTO0 IPOrPAMMHUPOBAHUS IPU HEYETKUX UCXOJHBIX YCIOBUSX.

Pazgen 4 OnrumMu3zanusa 1 MaTeMaTH4ecKoe NPOrpaMMHpPOBaHHe

MareMaTuueckue MCTOAbI NIIPUHATHA peH.IeHHﬁ; HCCIICAOBAHHUC onepaum‘/’l KaK Hay‘lHBIﬁ
nmoAxod K pCHICHUIO 3aaa4 IIPUHATHUA peHleHHﬁ; MCTOIIBI HCCIICAOBAHUA OHepaHHﬁ; ImocTpocC-
HHUC 3KOHOMHUYCCKHX, MAaTCMAaTHYCCKUX M CTATUCTHYCCKHNX MOI[CJICI\/i IJIA 3aa4 MPUHATUS pC-
MCHUA U YIIPABJICHHUA B CIIOKHBIX CUTyallUAX WK B YCJIOBUAX HCOIPCACICHHOCTH, I'PAaHUIbI
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IIPUMEHUMOCTH KOJIMYECTBEHHOTO aHAJIU3A.

OnTUMU3ALMOHHBIN TOAX0 K MpobjieMaM YIpaBlIeHUs U NMPUHATUA perieHuil. Jomyctu-
MO€ MHOKECTBO U 1eieBas GyHkuus. GopMbl 3alUCH 33a/1ady MaTEMaTHYECKOTO MPOrpaMMHUpPO-
BaHud. Knaccudukanus 3aga4 MaTeMaTuuecKoro nporpaMMUpOBaHUSL.

IlocTaHOBKa 3a/1auyy JTUHEWHOIO MPOrPaMMHUPOBaHUA. [JONyCTUMBIE MHOXKECTBA M OITH-
MaJIbHbIE pEUIEHU 3a/1a4 JUHEWHOr0 IPOrpaMMHPOBAHUS. Y CJIOBUS CYILIECTBOBAHUS U CBOKCT-
Ba ONTUMAJIBHBIX PELICHUH 3aJaud JIMHEHHOIO MporpaMMupoBaHus. CBeaeHNUE 3a1a4M JIMHEH-
HOTO NPOrPaMMHUPOBAaHMS K JUCKPETHON onTuMu3auuu. CumIuiekc-MeTo1. MHOTOKpUTEpHAIIb-
HBIE 33/1a41 JJUHEWHOrO0 MPOrpaMMHUPOBaHHUS.

Mopenu JTUHEMHOro MpOrpaMMHUPOBAHMS; 3a1a4l PACIPENEIEHUS PECYPCOB; NHMHAMUYE-
CKO€ IUIAaHUPOBAHUE; PACIIPEETIEHNE IOTOKOB TOBAPHBIX IOCTABOK HA TPAHCIIOPTHOM CETH; DK-
BUBAJICHTHBIE CETH; TPaHCHOPTHAas 3aaadya Xuukoka-KymnmaHnca; BEIOOp ONTUMANIbHOTO TpaHC-
MIOPTHOTO MAapuIpyTa; UCIOJIb30BaHUE JIMHEMHOTO MPOTPAMMHUPOBAHUS JJI PELICHUS MPOMU3-
BOJICTBEHHBIX 33/1a4.

3agauM CTOXaCTUYECKOro mporpaMMHupoBaHus. CTOXacTUUYECKUE KBa3UIPAJUEHTHBIE Me-
toasl. [Ipsamble U HenpsiMble METONBI. METObl KOHEUHBIX Pa3HOCTENW B CTOXAaCTHYECKOM IpO-
rpaMMUpPOBaHUU. METObl CTOXaCTHYECKOMN allpOKCUMAILUH.

Mertozp! 1 3a1aun AUCKPETHOTO MPOrPaMMHUPOBAHUA. 3aJauM LEJIOYMCIEHHOTIO JUHEWHO-
ro MporpaMMHUpPOBaHMs. 3aja4K ONITUMU3AIIMHN Ha CeTSIX U rpadax.

Merton AMHAMHYECKOTO MPOrPaMMUPOBAHUA JJII MHOTOLIATOBBIX 3a7a4 NPUHATUS pelle-
Huil. OCHOBHOE ()YHKIIMOHATBHOE ypaBHEHUE. BolunuciaurenbHas cxema METOa TMHAMHYECKO-
ro MPOrpaMMHUPOBAHUS.

Pa3znes S OcHOBBI TeOpUHU YIPABJICHUA

OCHOBHBIE TIOHATHUS TEOPUH YIPABIEHUS: LEIWU U IPUHLHUIIBI YIIPABICHUS, TUHAMUYECKHE
CHUCTEMBI.

Matematnueckoe onucaHue OOBEKTOB YINpPaBIECHUS: MPOCTPAHCTBO COCTOSHUM, Nepena-
TOYHbIE (DYHKIIUU, CTPYKTYpHBIE cxembl. OCHOBHbBIC 3aJ]a4ll TEOPUHU YIIpaBICHUS: CTaOUIN3a-
LU, CIEKEHUE, NPOrPaMMHOE yIIPaBJICHUE, ONTUMAJIbHOE YIIPAaBICHUE, SKCTPEMAIIBHOE pery-
mupoBanue. Kiaccudukanus cucreM ynpaBieHHs.

CTpyKTypbl CUCTEM YIPABJICHHS: PA30MKHYTbIE CUCTEMBI, CUCTEMbI C OOpPaTHOW CBS3bIO,
KOMOMHUPOBaHHbIE CUCTEMBI. J[MHAMUYECKUE U CTATHUYECKUE XAPAKTEPUCTUKH CHCTEM YIIpaB-
JIeHUs: TiepexoaHasl U BecoBasi (YHKIMH U UX B3aHMMOCBS3b, YACTOTHBIE XapAaKTEPUCTUKHU. TH-
IIOBbIC IMHAMHWYECKHE 3BEHbS U UX XapaKTEPUCTUKH.

[lonsiTue 06 yCTOMYMBOCTH CUCTEM YTpaBlIEHUA. Y CTOMYUBOCTD 1O JISITyHOBY, acCUMIITO-
TUYECKasl, DKCIIOHEHIIUAIbHASL YCTOMYMBOCTb. Y CTOMYMBOCTD JIMHEWHBIX CTAllMOHAPHBIX CHUC-
teM. Kpurepun JlsnyHoBa, JIbenapa—Illunapa, ['ypuna, Muxaiinosa. @yHkuuu JlsamyHosa.
Teopembl 00 yCTOHYMBOCTH M HEYCTOMYHUBOCTH.

Metonbl cuHTe3a OOpaTHOM CBSI3U. DJIEMEHThI TEOPUU CTAOWIM3AIMU. YTPABISIEMOCTb,
Ha0JII0JaeMOCTh, CTA0MIN3UPYEMOCTh. JlyambHOCTD YIIPaBIIEMOCTH U HabmonaeMocT. KaHo-
Hudeckue Qopmbl. Jluneinas crabunuzanus. Ctabunu3anus Mo COCTOSHUIO, 0 Beixoay. Ha-
omonarenu cocrosinus. uddepenunaropsl.

KauecTBO mponeccoB ymnpaBieHUs B JMHEWHBIX TUHAMUYECKMX cucTteMax. Ilokasatenu
KadecTBa NEPEXOJHBIX MpoueccoB. MeTonbl OlleHKH KadecTBa. Koppekuusi cuctem yrpasiie-
HUSL.

Knaccudukanus IUCKPETHBIX CHCTEM aBTOMATHYECKOTO YIpPABJICHHS. YPaBHEHUS HM-
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MYyJbCHBIX CUCTEM BO BpeMEHHOU oOnacT. PazoMkHyThle cucteMbl. Onucanue UMIYJIbCHOTO
anemMeHTa. IMITyIbCHAsI XapaKTepUCTUKA MIPUBEAECHHON HENPEPBHIBHON YacTU. 3aMKHYThIE CHC-
TEMbl. YPAaBHEHUSI PA30MKHYTBIX U 3aMKHYTBIX UMITYJIBCHBIX CUCTEM OTHOCUTEIBHO pENIETYA-
ThIX (GyHKUIMHA. [[uckpeTHble cucTeMbl. Z-peodpa3oBaHue peuieTyaTbix PyHKIUN U ero cBOM-
CTBaA.

DJIEMEHTBI TEOPUU PEATU3ALNHI TUHAMAYECKUX CUCTEM.

KoHcepBaTuBHbBIE AMHAMUYECKHE CUCTEMBI. DJIEMEHTBI TEOpUn OUdypKauu.

OcCHOBHBIE BHJIbl HEJIMHEMHOCTEN B CUCTEMAX YIPABICHHS. METOIbI HCCIENOBAHUS TIOBE-
N€HUS HEJIMHENHBIX CUCTEM.

Knaccudukanus ontuManbHbIX CUCTEM. 3afaud onTtuMuzanuu. [lpuHuun makcumyma
[TonTpsiruHa. JIluHaMuuecKkoe NpOrpaMMHUPOBAHHE.

Pazgesn 6 KomnbrorepHbie TeXHOI0ruu 00padoTku nHGOpMANUH

Oyukiun onepaunoHHoit cucremsl (OC): ynpapiieHue 3a/layaMy; YIPaBJICHUE TaHHBIMU;
cBs3b ¢ onepaTtopoMm. Cucremnoe (bootable) Baemnee yctpoictBo u 3arpy3ka OC. Pe3uneHt-
Hble MOAyJIA U yTuinTel OC. YrpaBieHHe MPOXO0KACHUEM 3a/1a4l U UCIIOIb30BAHUEM NAMSTH.
Crpykrypa 00600meHHON (ainoBoit cuctembl. [lpumepnr daiinoBeix cuctem (FAT, NTFS,
Reiser, HPFS). ITonstie Toma u ¢aiina ganasix. O00J0YKH ONEPAIIMOHHBIX CUCTEM.

[lonstue pazpabotku mnpunoxkeHuid. CocTaB CUCTEMBblI MPOrPAMMHUPOBAHMS: SI3BIK TPO-
rpammupoBanus (SI1); o6paboTunk mporpamm; Oubnroreka nporpamMm U GyHkumid. Mcropus
pa3Butus U cpaBHUTENbHbIN aHanu3 Al Tunel nanseix. [londarue 610ka u npoueaypsl. Omne-
patopsl AIl. CtangaptHbele apupMeTHUYECKHE, JIOTHUECKHE, CTpouHble QyHKIuu. OOpaboTka
¢aiinos. Materpanbubie cpeabl pazpadotku npuioxenuit (IDE) — coctaB u cTpykTypa.

[IporpammupoBanre B cpeax COBPEMEHHBIX HH(OpMaMOHHBIX cucteM. OOBEKTHO-
OPUEHTUPOBAHHBIN MOJXO]] K MPOCKTUPOBAHUIO U Pa3pabOTKE MPOrpaMM: CYyIIHOCTh 0ObEKTHO-
OPUEHTUPOBAHHOTO TOJX0J]1a; OOBEKTHBIM THUI JAHHBIX; NEPEMEHHbIE OOBEKTHOTO THUIIA; WH-
KarcyJssius; HacJaeA0BaHKe; MOIUMOP(PU3M; KI1acChl U OOBEKTHI.

basel nannbix. basel 3Hanuii. OCHOBHbIE MOHATHUS 0a3 naHHbIX. He3aBUCHMOCTH MporpaMm
U JaHHBIX. IHTErpupoBaHHOE MCHOJBb30BAaHUE NaHHBIX. HenmpoTuBOpeunBOCTh JaHHBIX. Lleno-
CTHOCTb M 3amuTta AaHHbIX. CTpyKTypbl 0a3 NaHHBIX. AIMHUHHCTPUPOBaAHUE OAHKOB JAHHBIX.
Tunsl nonb3oBaTeneit. AnmMunuctpatop 6a3bl gaHHbIX (ABJl). [ToHsiTHE KOHUENTYyaIbHOMU, JO-
rudeckom, pusnueckoit ctpyktypsl BJI. [lpencrasienus nonas3oBateneit u nogacxemsl. [lonstue
O CIOBapsX AaHHBIX, S3bIKaX OMMCAHMS M MAHUIYJIUPOBAHMS JaHHBIMU. ba3bl MaHHBIX U (aii-
JoBble cucTeMbl. JlokymMeHTallbHbIE U PakTorpaduueckue 6a3bl JaHHBIX, 0a3bl 3HaHui. [loaHO-
TEeKCTOBbIE 0a3bl JaHHBIX. Dusznueckas u joruyeckas cTpykrypa bJl. Ilonstue skcmopra-
HMMIIOPTa JOKYMEHTOB-/IaHHBIX.

IlonsiTue Monenu naHHbIX. Mepapxuueckas, ceTeBas MOJEIW NAHHBIX, CPaBHUTEIbHBIN
aHajau3, MPOTUBOPEYMUS U NapaJoKChl. PensiunoHHas MOJENb JAaHHBIX. DK3EMIUIAPbI OTHOLIE-
HUM, TOMEHBbI, aTpuOyThl. Onepanui HajJ OTHOUICHUSIMU: CEJIEKIIUs, MPOEKIUs, €CTECTBEHHOE
coenuHeHue. [loHsATHE PENSIUMOHHON MOJHOTHI S3bIKa MAHUITYJIMPOBAaHUSA JaHHBIMU. Moeinb
JAHHBIX «CYIIHOCTb-CBA3b).

baspl 3nanunii. O01IMe NPUHLIUIIBI MOACIUPOBAHUS OKPYXKAIOIEH cpe/ibl U MBIILJICHUS Ye-
noBeka. MeTobl mpecTaBIeHUsl 3HAaHUI: KiIacCU(UKAIMOHHbIE T€3aypyCHbIE, OCHOBAHHbBIE HA
OTHOIICHUSX, CEMAHTUYECKHE CETH U (PperiMbl, TPOAYKIIMOHHBIE U PETPOAYKIIMOHHBIE METO/IbI.
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3.1. IEPEUYEHDB BOITIPOCOB K BCTVYIIUTEJIBHOMY HUCIIBITAHUIO

1. OmpeneneHust CUCTEMbI, BUJIbI CHCTEMHOTO TNpejcTaBieHus: 00bekTa. OCHOBHBIE CBOM-
CTBa CUCTEMBI, IOHATHE 3JIEMEHTOB CUCTEMBI, IOJICUCTEMbI, METACUCTEMBI.

2. CTpyKTypa CHUCTEMBbI, OTHOIIECHHS KOOPAWHALMU U CYOOpIMHAIMU, CTPYKTypUpYe-
MOCTb. XapaKTEPUCTUKA OCHOBHBIX BUJIOB CTPYKTYPbI CUCTEMBI.

3. Kiaccuduxkanus cucteM: mo B3auMOJECHCTBUIO ¢ BHELIHEH CPelloH, MO CTPYKTYpE, MO
XapaKTepy BbIMNOJHAEMbIX (YHKIUN U CTENIEHU OPTaHU30BAHHOCTH, MO CIOKHOCTHU MOBEJCHUS,
10 XapaKTEPY CBA3EH MEXIY JIEMEHTaAMU U CTPYKTYPE YIIPABIICHUS.

4. OCHOBHBIE IPUHLMIIBI U 3aKOHOMEPHOCTH UCCIEN0BAHNS U MOJICIIUPOBAHUS CUCTEM.

5. HudopmalimoHHOE ONMUCAaHUWE CHUCTEMbI, OCBEOMIISIONIAs, YIPaBIIONIas U mpeodpa-
3yrotias uHpopMmarus.

6. Hasnauenue oOpaTHOM CBsI3M B ynpaBlieHUU cucteMoi. [Ipumepsl peannsaiuu oopat-
HOH CBSI3U B OPTaHU3ALMOHHO-TEXHUYECKUX CUCTEMAX.

7. Ha3naueHue (pyHKIIMOHAIBHOTO OMHUCAHUS, €ro BHUJbI M XapakTepucTuka. Mepapxus
(YHKUIHMOHAIBHOTO OMUCAaHUS, COOCTBEHHOE (PYHKIIMOHAIBHOE MTPOCTPAHCTBO.

8. @DYHKIMOHAJIbHOE OMNHCaHWE CUCTEMbl B BHJE JepeBa (yHKIMM (uened u 3amay).
IDEF0 metononorust pyHKIIMOHAIBHOTO OMUCAHUS CUCTEM.

9. Meroapl ananu3a okpyxatouient cpeapl: metog CBOT, Matpuiisl BO3MOKHOCTEN U yT-
po3, OaNbHbIE KAYECTBEHHO-KOJIUYECTBEHHbIE OLICHKHU.

10. MeTonbl 3KCHEPTHOIO aHallU3a CUCTEM: UH(OPMAIMOHHO-()YHKIIMOHAJIBHBIN aHaIU3,
OpraHu3alMOHHO-(PYHKIIMOHAJIBHBIN aHATN3, METO/Ibl TO3UIIUOHUPOBAHUS.

11. TeopeTUKO-MHOKECTBEHHOE OMMCAHUE CUCTEMBI.

12. TIoHATHE KayecTBa CUCTEMBI, XapaKTEPUCTHKA CBOMCTB, XapaKTEPU3YIOUIUX Ka4ECTBO.
Metoapl KaYECTBEHHOT'O OLIEHUBAHUS CUCTEM. METO/ SKCIIEPTHBIX OLEHOK.

13. OcHoBHbIe nOHATHS TeopuH 3P dekTuBHOCTH. [lokazaTenu 3ppekTUBHOCTH ONEpALIH.

14. OcHOBHBIE NPUHIMIIBI U 3TAIIbl CACTEMHOI'O aHAJIN3a.

15. OuTponus cucremsl. CBONCTBA SHTPONIUUA CHCTEMBI.

16. TeopeTuKO-UTpOBBIE 3aJa4M CUCTEMHOT'O aHAJIU3A.

17. OcHOBHBIE NOHATHUS TEOPUU MOAETUPOBAHUS.

18. Knaccudukanus BUI0B MOACIUPOBAHUS CUCTEM.

19. IIprHIMIIBI CUCTEMHOIO MOJAX0/1a B MOAECIMPOBAHUH CUCTEM.

20. OcHOBHbIE MaTeMaTUYECKHUE METO/bl MOACIUPOBAHUS MH(DOPMAIIMOHHBIX MPOLIECCOB
U CHCTEM.

21. IlocnenoBatenbHOCTh pa3pabOTKU U pean3alii Mojiesiel HHGOPMAIITMOHHBIX CUCTEM.

22. MeTo1bpl aHaTMTUYECKOTO MOAENUPOBAHNS U X IPUMEHEHHE B CUCTEMHOM aHAJIM3E.

23. MeToibl UMUTALIMOHHOTO MOJAENUPOBAHUS U UX IPUMEHEHHUE B CUCTEMHOM aHAJIMU3E.

24. OCHOBHBIE MPEETBHBIE TEOPEMBI TEOPUHU BEPOSTHOCTEW M MX HCIIOJIb30BaHUE B CTa-
TUCTUYECKOM MOJEIUPOBAHUMU.

25. OCHOBHBIE 33/1a4l TEOPUU YIPABIECHUS.

26. CTpyKTypbl CUCTEM YNPABJICHUS.

27. JluHAMUYECKHE U CTaTUYECKUE XapaKTEPUCTUKUA CUCTEM YIPABICHHUS: NEPEXOJHAS U
BecoBas (PYHKIIMHU U UX B3aUMOCBS3b, YACTOTHBIE XapaKTEePUCTHKHU.

28. TunoBble TMHAMUYECKHUE 3BEHBS U UX XapAKTEPUCTUKHU.

29. [lonsiTue 006 YCTOMYMBOCTH CUCTEM YIpaBieHUA. Y CTOWYUBOCTH MO JISMyHOBY, acuM-
NTOTUYECKAS], IKCIIOHEHIIMAIbHASL YCTOMYMBOCTb.
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30. KayecTBO MpoI1ECCOB YIIPaBICHUS B JIMHEWUHBIX JUHAMUUECKHUX cucTemax. [loka3arenu
KauecTBa NEPEXOIHBIX MPOLIECCOB.

31. YpaBHeHUs: UMIYJIbCHBIX CHUCTEM BO BpEMEHHOW oO0nacTH. Pa3oMKHYTbIE CHUCTEMBI.
Ornrcanne UMITYJIbCHOIO DJIEMEHTA.

32. JluckpeTHbie cucTeMBbI. Z-1peoOpa3oBaHue penieTyaTbiX GYHKIMI U ero CBOMCTBa

33. 3agaum ontumusauuu. [Ipuauun makcumyma [loHTpsiruHa.

34. JlnHaMu4eckoe MporpaMMHUpPOBAHUE.

35. UndopmaiimoHHble 3€EMEHTHI U UX BHUJIbI, HH()OpMAMOHHBINA npolniecc. OnTuMuszanus
MH(OPMAIMOHHBIX MPOLECCOB U PECYPCOB.

36. Undopmanmonnas cucrema: o0IIasi XapakTepuCTHKa, BUbI, CTPYKTYpa, Kilaccudpuka-
uus. ABTomatuzupoBanHas nuHopmanuonHas cucrema (AWC), ee cTpykTypa, BUIBIL.

37. IIporpammHoe obecrieueHre aBTOMAaTU3UPOBAHHBIX CUCTEM: MOHATHE 00 airopuTMmax,
nporpamMmax, MpPOrpaMMHUPOBAHUU. S3BIKM NPOrpaMMHpPOBAHUA: TMOHATHE, KiAacCUPUKaLUA,
0COOEHHOCTH, TPUMEDPBI.

38. Pensums, 0a3a maHHBIX, OaHK JAHHBIX, BUJBI 023 TaHHBIX.

39. baza 3naHuil. @peliMOBOE NIPEACTABICHUE 3HAHUM.

40. CTpyKTYypbl U MOJI€NIN JaHHBIX, (POpPMAT U TMOJIE JAHHBIX.

41. MogenupoBanue MH(GOPMAIIMOHHBIX MPOLECCOB U CUCTEM. THIIBI M BUIBI MOJENEH,
npueMbl MojieMpoBanusl. IMutaunoHHbie, GyHKIIMOHAIbHBIE U MHPOPMAIIMOHHBIE MOJIEIH.

42. Unrennextyanbublie nHpopmaimonnsie cuctembl (MUC): nonstue, cTpykrypa, cBOM-
ctBa. Knmaccudukanus MUC. DxcnepTHbie, camooOydaroniuecs, agantuBHbie NC.

43. Pacnipenenennble HHOOPMAIIMOHHBIE CUCTEMBI U 0a3bl TAHHBIX.

44. DneMeHTbl ppaKTaTIbHOTO aHANIM3a; UCII0JIb30BaHUE I MOACIUPOBAHUS CUCTEM

45. A3p1ik SQL. OCHOBHBIE KOMaH/IbI.

46. OcHoBHbIe THIBI TpadoB. 3aganus rpadoB ¢ MOMOIIBIO MATPULl CMEKHOCTH U TpaHC-
ueHgeHTHocTH. M3oMopdHbie rpadbl. DilnepoBbl U TaMUIBTOHOBBI Ipadbl. AITOPUTMUYECKUE
3aaum Ha rpadax. Anroputmbl Dopaa.

47. IlpousBoaHas GyHKIMH KOMIUIEKCHOM mepemeHHOW. WHTerpansHas teopema Komu.
Wurerpan B mHorocBsizHoi obnactu. Murterpan Kommu. beckoneunas auddepeHuupyemMoctb
aHANIUTUYECKOU (DYHKIIHH.

48. CratucTrueckas IpOBEPKA CTATUCTUUYECKUX THNoTe3. CpaBHEHHE OBYX OUCIIEPCHN U
IBYX CPETHUX HOPMaJIbHON F€HEPATbHON COBOKYITHOCTH.

49. TeopeMbl CIOKEHUS U YMHOXKEHUsA BeposiTHOCTEH. DopMyna MONHOW BEPOSTHOCTH.
CxeMa He3aBUCUMBIX UCIbITaHUN bepHyiiu.

50. JIuneliHast 3aBUCUMOCTb CUCTEMBI BEKTOPOB. KOHEYHOMEPHBIE TMHENHBIE BEKTOPHBIE
npoctpancTBa. baszuc. Koopnunarsl Bekropa. [lognpocTpancTBa TMHEWHOTO BEKTOPHOIO IPO-
cTpaHcTBa. Pa3znokeHue B MpsAMYIO CyMMY HOANPOCTPAHCTB.

51. HenpepbiBHBIE clydaiiHble BEIUYMHBI, YUCIOBbIE XapaKTEPUCTUKA. OCHOBHBIE 3aKOHBI
pacrpeneneHus HeNPEePbIBHBIX CIIyYalHbIX BEJINYUH.

52. EBkiuoBbI pocTpancTBa. OpToroHalibHbIN 6a3zuc. OpToroHaIn3anusl.

53. MuoxectBa. Onepanuu HaJl MHokecTBamu. [lekapTroBo mpousBeneHue. OtodOpaxke-
Hus, QyHkuuu. B3auMHo — oiHO3HauHOE cooTBeTcTBUE. OOpaTHas QyHKIHUA.

54. DproguHaMmuyeckue MapkoBckue nenu. OCHOBHAsI TeopeMa Il PETYJIIpPHONM MapKOB-
CKOM LIEIIN.

55. Ycnosuseil 3kcTpeMyM. Meron MHOoxutenen Jlarpanxka. I'pagueHTHBIN METOL.
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56. OCHOBHBIE MOJENM MPEACTABICHHS JaHHbIX. PelAIIMoOHHas MOJIENIb JAHHBIX U €€ KOM-
noHeHThl. Pensinmonnas anredpa. OCHOBHbIE onepaluu. PensiinoHHOe HCUUCIIeHHE.

57. JluneiiHble ornepaTopbl B HOPMUPOBAHHBIX MPOCTpaHCTBax. TeopeMbl 00 0oOpaTHBIX
orneparopax.

58. Metpuueckue npocTpancTBa. [I[pUHIHUIT CKATHIX OTOOPAKEHUM U €T0 MPUMEHEHHE.

59. Cnyuaiinas BennunHa. OyHKIMS pacnpeneneHus u ee cBoicTa. [LnoTtHOCTh pachpe-
NeJICHUs BepoATHOCTEN. [IpruMepshl ciaydailHbIX BEJIMYKH.

60. AHanu3 CIOXXHOCTU anropuTMoB. O030p KiaccoB ciOXHOCTH. IIpsmble u ObICTpbIE
METO/bl COPTUPOBKH MAaCCHUBOB, aHAIN3 UX CJIOKHOCTH.

61. AnnpokcuManus IpOU3BOJHBIX KOHEYHO — PAa3HOCTHBIMHU BBIPAXKECHUSIMH U OLIEHKA
UX TOTPELIHOCTEN.

62. bazoBble CTPYKTYpbl aNrOpuTMOB. CTPYKTYPHBIN MOAXO0 K NOCTPOESHHUIO AJITOPUTMOB.
IlonsiTne moanporpamMmel. Mtepanus u pekypcus, X B3auMOCBS3b.

63. MeTo1bl M aNTOPUTMBI OTHOMEPHON MUHUMHU3ALNH.

64. Moaenu BpeMeHHBIX psA0B. OLEHKH YUCIOBBIX XapaKTEPUCTUK BPEMEHHBIX PSAIOB.

3.2 JOIIOJIHUTEJIbHBIE BOITPOCHI K BCTYIIMTEJIBHOMY UCIIBITAHUIO
I10 ITPOTPAMME MATUCTPATYPBI
27.04.03.01 CUCTEMHBIN AHAJIN3 1 YIIPABJIEHUE NTHOOPMAIIMIOHHBIMU
CUCTEMAMU

1. CuctemHBbIN aHan3 UHPOPMALIMOHHBIX MPOLECCOB U TexHoiorui. [lapameTpsl u moka-
3aTenu uX QyHKIMOHAIBbHON 3 (PEeKTUBHOCTH.

2. ba3oBble TEXHOJIOTUU 3aIUThI 1aHHbIX. [[porpaMMHbIe cpesicTBa 3alUThl THGOpMAIMU

3. IIlpyHIUITBI CTPYKTYPHOI'O NpOrpaMMHUPOBaHUs. bazoBble ynpaBIsltOIIUE CTPYKTYPHI.

4. IloHaTHE KOHCTAHTHI, IEPEMEHHOMN, UACHTHU(HUKATOPA, MPOCTHIX U COCTABHBIX TUIIOB
JaHHBIX (C MPUMEpPaMU Ha SI3bIKE 10 BBIOODY).

5. 3agauu NpUHATHUS PElIeHUs: OCHOBHbIE IOHATHS, GyHKuuU [1P, ycrnoBus u paxropsr
kauecTBa pemienus, konuenmus [1P. Knaccuduxanus 3anayq I1P.

6. Ha3znaueHnue, npuHUHUITBI TOCTPOCHUS U 00JIACTH MPUMEHEHHUS SKCIIEPTHBIX CUCTEM.
ApPXUTEKTYpa SKCIEPTHOU CUCTEMBI.

7. YaudunupoBaHHbIe 361K MoAenupoBanus UML.

8. Kananbl nepenaun gJaHHBIX B JIOKAJIBHBIX U II100aJbHBIX CETAX.

9. CpencTBa KOHUENTYAIbHOTO IPOSKTUPOBAHHUS.

10. PactipenenieHHbie 0a3bl TaHHBIX.

11. OcHOBHBIE TOHATHS U OTAMYUTENIbHBIE YepThl OOIL

12. XapakTepuCTUKN yCTPOKWCTB MEXKCETEBOTO B3aUMOAECHCTBHUS.

13. IlepcrieKTUBHBIE TEXHOJIOTHH JIOKAIBHBIX CETEM.

14. CeTreBoe KOMMYHUKAITMOHHOE 000PY/I0BaHUE.

15. CranpapTuzanus U MPOTOKOJIBI BBIYUCIUTEIBHBIX CUCTEM, MOJEIb B3aUMOAECHCTBUS
OTKPBITBIX CUCTEM.

16. CASE-texnonoruu. CoBpeMeHHbIE METOBI U CPEACTBA IPOESKTUPOBaHUS HH(OpMa-
LIUOHHBIX CUCTEM.

17. TexHonoruu ananuTuaeckor 06padoTku ganHbiX. Cucremsl OLTP u OLAP.
CpaBHUTENBHAS XapaKTEPUCTHKA.
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18. Xpanwnmuma nanasix. OLAP — uncTpymenT ananusa. Apxurektypa OLAP — npu-
JIOKCHUM.

19. beicTpast 00bEeKTHO-OpUEHTUPpOBaHHAas pa3zpadboTka npunoxenuit (RAD) Ha ocHoBe
a3bika UML.

20. CymHOCTbh CTPYKTYPHOI'O MOJAX0/1a K TPOEKTUPOBAHUIO aBTOMATU3UPOBAHHBIX CUCTEM.



