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ITPOTPAMMA

BCTYNUTEIBHOTO UCIIBITAHUA JUIsl TocTynarommx B 2023 rogy B MarucTpaTtypy
Ha HalpaBJEHUE TOATOTOBKU
27.04.03 CucreMHbBIii AHAJIN3 U YIIPABJICHUE
10 IPOTrPaMM€E MarucTpaTypsbl
27.04.03.01 CucTtemHblii aHATHU3 U YIPaBJIeHHE HH(POPMANMOHHBIMH CHCTEMaMH

1. KPATKAA XAPAKTEPUCTUKA TTPOI'PAMMBI

[Iporpamma aJisi HOATOTOBKU K BCTYNUTEJIBHOMY HCIBITAHUIO IO HAIMPABICHUIO Maru-
crepckoil moAaroroBku 27.04.03 CuctemMHbIi aHAIU3 W yNpaBjieHUE MO YPOBHIO TpeOOBaHMM,
rIyOMHE W KadyeCTBY 3HAHUW OPUEHTUPYETCA Ha OTIMYHOE (3HAHUE COAEP’KAHUS OCHOBHBIX
JUCIUIUIMH W JOMOJHUTENbHONM MH(pOpMallud N0 HUM) OBJIaJeHUE MpeAaMeTamu, GpopMupyro-
IIMMU TIpe/ICTaBlIeHHOE HarpaBieHue. K HuM oTHOCsTCS: HHPOpMaTHKa; MaTeMaTukKa (Marema-
TUYECKUM aHaIMu3, JUHEHHas aireOpa, NUCKpEeTHas MaTeMaThKa, JIEMEHTbl TEOPUH HEUYETKUX
MHOECTB, SKOHOMUKO-MaTEMAaTUYECKUE METOJIbI U MOJIEJIN ); TEOPUSI BEPOATHOCTEN U MaTema-
TUYECKAasl CTATUCTHUKA; BBIYUCIUTEIbHAS MaTeMaTUKA; TEOPUsS aBTOMATUYECKOIO yIpaBJICHUS;
CUCTEMHBIM aHalIU3, ONTUMU3ALMS U MPUHATHE PEUICHUN; TEXHOJIOTHUS MPOTrPaMMHUPOBAHUS,
Teopusi UHOOPMAITMOHHBIX CUCTEM; HHTEIJIEKTYaIbHBIC TEXHOJIOTHH U MPECTaBICHUE 3HAHMUM;,
0a3bl TaHHBIX; MOJICTTUPOBAHUE CUCTEM.

[Iporpamma coAepKUT PEKOMEHIYEMYIO K U3YYEHUIO OCHOBHYIO U JIOMOJHUTEIBHYIO JIH-
Teparypy, a TAKKe NePeUeHb KOHTPOJIbHBIX BOIPOCOB.

2. COAEPXAHUE PA3/IEJIOB BCTYIIMTEJIBHOI'O NCITBITAHWA

Pa3znen 1 OcHOBHBIEC MOHATHSA M 321241 CHCTEMHOI'0 AaHAJIN3A

Hcroprsi BOSBHUKHOBEHUSI M CTAHOBJIEHUS CUCTEMHOIO noaxoja. CyniHOCTb U OCHOBHBIE
XapaKTEPUCTUKU CUCTEMHOCTH. BO3HUKHOBEHHUE U PAa3BUTUE CUCTEMHBIX UIEH.

ITonstue «cucremay. KareropuiiHblii anmnapar cucteMHoOro nogxozga. CrucreMooOpasyro-
mue ¢paktopbl. CUCTEMBI M 3aKOHOMEPHOCTH MX pa3BUTH. [IOHATUIHBIN anmapaT TEOPUU CHUC-
TEM.
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Tunonorust cucreM. IIpoGnema nmoctpoeHus Kiaccuukalumym cUCTEM. XapaKTepUCTUKA
CJIOHBIX CUCTEM

Crpykrypa u opranuzanus cucteM. CTpyKTypHbI acnekT cucreM. [IpoGnema opranuza-
I[UU CHCTEM.

OcHOBHBIE CBOWCTBAa CHUCTEM: pa3zHOOOpas3ue, CIOKHOCTb, CBSI3HOCTb, YCTONYUBOCTb,
YIPaBIsiEMOCTb, IETOCTHOCTh. CTPYKTypHAas CI0KHOCTh cucTeMBbl. Mepapxuu kak crocob mpe-
OJI0JIEHUs CIOXKHOCTU. [ToHSATHE YyCTOWYMBOCTH U aJanTUPyeMOCTH cuctembl. CaMmoopranusa-
uust cucteM. TeopeTHYecKre MOJenu OOJbIIUX CHCTEM (anredpanveckue, TEOPETHKO-
MHO>KECTBEHHBIE, JIOTUYECKUE, CETEBbIE, TEOPETUKO-TpadoBbie U T.1.). [IpuHaTue pemeHuii B
CJIOXKHBIX cucTeMax. Kputepuu npunsatus pemennii. Metoasl OlleHKH KauyecTBa.

OYHKIIMOHUPOBAHUE CUCTEMbl. XapaKTEPUCTUKA OCHOBHBIX PAa3HOBHAHOCTEH (YHKIMIA
cuctemsl. [Ipo6iiembl 3pdhekTuBHOr0 HyHKIIMOHUPOBAHUS CUCTEMBI

Cucrema u cpena. Cpena u ee poJib B )KU3HHM cUCTeMbl. B3auMopeiicTBue cuctemsl U cpe-
nbl. CucrteMa B MEPEXOJHBIX U KPUTHUECKUX COCTOSHUSIX. MOJEeIMpPOBAHUE CUCTEM Pa3IUYHON
npupoAbl. O0IIKMe MPUHIUITBI MATEMATUHYECKOTO MOJIETMPOBAHUS CUCTEM

OcHoBbl cuctemHoro ananusa. CojepxaHue M TEXHOJIOTHUS CUCTEMHOro aHanuza. DOyHk-
[IUU CUCTEMHOCTH B Hayke. CUCTEMHBIE U/IEU B MIPAKTUUECKON )KU3HU O0IIECTBA.

Pa3nen 2 MaremaTnueckne OCHOBBI CHCTEMHOI'0 aHAJIN3A

Anrebpa U TeOMETpus: anreOpandecKue CTPYKTYphl, BEKTOPHBIC MPOCTPAHCTBA, JTUHEH-
HbIE OTOOPAKEHUS; AHATUTHYECKAs TEOMETPHUSI, MHOTOMEPHAsi TEOMETPUSI KPUBBIX U TOBEPXHO-
CTE.

Marematudeckuii aHanuz: nuddepeHnnaibHOe U UHTETPAIbHOE WCUUCICHHS; SKCTPEMY-
MbI QYHKIIMI; aHATUTHYECKasi TEOMETPUsI U JIMHEHHas anre0pa; Mmociae0BaTeIbHOCTH U PSIIbL;
BEKTOPHBIA aHAIM3 U AJEMEHTBI TeOpuu MoJs; nuddepeHnnanbibple YpaBHEHUS; YHCICHHbIC
MeTobl. JIMCKpeTHass MaTeMaTuKa: JOTUYeCKHue HMCUMCIICHHS, rpadbl, KOMOMHATOpUKA. DIie-
MEHTBI TEOPUM HEUYETKUX MHOXeCTB. Heuetkue anroputmsl. Teopust HeonpeaeaeHHoCTH. Teo-
pHUsl BEPOSITHOCTEN M MaTeMaTU4YeCKasl CTAaTUCTUKA: BEPOSATHOCTH, CIIyYalHbIE MPOLECCHI, CTa-
THCTUYECKOE OIICHUBAHHUE U TIPOBEPKA TUMOTE3, CTATUCTUIECKHAE METOJIBI 00paOOTKH IKCIIEPH-
MEHTaJbHBIX JaHHBIX. OCHOBHBIC MOHATHSI TEOPUH MAaCCOBOTO OOCITYKUBaHMUS.

Paznen 3 Moaenn u MeToIbl IPUHATHS PellieHU I

[TocranoBka 3agau npuHATHS peuenuil. Kinaccudukanus 3a1ad NpuHATHS pelIeHUA. JTa-
IIbl PEIICHUS 3a4a4.

[IpuHsTHE pelmeHnii B yCIOBUAX HeonpeaeaeHHOCTH. CTaTuCTUYECKHEe MOAEIIA IPUHSITHS
pELICHUN.

Monenu 1 MeToAbl MPUHSITHS pELICHU MPU HeueTKol nHpopManuu. HeueTkre MHOXKeCT-
Ba. OCHOBHBIE OIIPEAEIICHUS U ONepalliy HaJl HEUETKUMHU MHOKecTBaMu. HeueTkoe Mmoaenupo-
BaHME. 331a4d MaTEMAaTUYECKOr0 MPOrPaMMHUPOBAHUS [TPU HEUETKUX UCXOJHBIX YCIOBUSX.

Pa3znen 4 Onrumu3anust 1 MaTeMaTHYeCKOe POrpaMMHPOBaHue

MaremaTnyeckue METOAbl NPUHATHS PELICHUM; WCCIECIOBAHUE ONEpalUi KaK Hay4HBIU
IIOAXOJ K PELICHUIO 3a7a4 IPUHATHS pelieHu; MeToasl uccnenoBaHus ONepanui; mocrpoe-
HUE DKOHOMHYECKHMX, MAaTEMATUYECKUX M CTaTUCTUYECKMX MOJENEH Ul 3a1ad NMPUHATHS pe-
IICHUS U YIPABICHUS B CIOXKHBIX CUTYalUsAX WIM B YCIOBUSAX HEOIPENCICHHOCTH; IPaHULIbI
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IPUMEHUMOCTH KOJIMYECTBEHHOI'O aHAJIN3A.

OnTUMHU3aLMOHHBIN OAXO0A K Mpo0ieMaM yNpaBieHUs U NMPUHATUS peuieHuid. Jlonyctu-
MO€ MHOKECTBO U IienieBast GyHkius. DopMbl 3amUCcH 33]1a4 MaTEMaTHUYECKOr0 MpOrpaMMHUpo-
BaHus. Knaccudukanus 3ajau MaTeMaTHIe€CKOr0 IPOrpaMMHUPOBAHUS.

IlocTaHOBKa 3a7a4M JTMHEWHOTO NMPOrpaMMHUPOBAHMSA. J[ONMyCTHMBIE MHOYKECTBA M OIITH-
MaJIBHBIE PEILICHMs 3a/1a4 JJMHEUHOTO TPOrPaMMUPOBAaHUs. Y CJIIOBUS CYIIIECTBOBAHUSA U CBOMCT-
Ba ONTHUMAJIbHBIX PEIEHUI 3aJa4M JUHEHHOIO NporpaMMupoBanus. CBeleHUE 3a1a4d JIUHEH-
HOT'O NMPOrpaMMHUPOBAHUs K JUCKPETHON onTuMu3anuu. CuMiuiekc-MeTo. MHOTOKpUTEpHUaib-
HBIE 34141 JIMHEWHOTO IPOTrPaMMUPOBAHUS.

Mopnenn NMHEMHOrO MPOrpaMMHUPOBAHUS; 331a4d PACIPENEIICHUs] pEeCypCoOB; TUHAMUAYE-
CKO€ IJIJAaHUPOBAHUE; PACIPEIEICHUE TIOTOKOB TOBAPHBIX IIOCTABOK HA TPAHCIIOPTHOM CETH; JK-
BUBAJICHTHBIE CETH; TPAHCIOPTHas 3ajadya Xuuykoka-Kynmanca; BbIOOp ONTHUMAaJIbHOIO TpaHC-
IOPTHOTO MAapuUIpyTa; HCIIONb30BAHUE JIMHEWHOTO MPOTPaMMHUPOBAHUA Ul PELICHUS IPOU3-
BOJCTBEHHBIX 3a/1a4.

3ajadn CTOXaCTUYECKOro mporpammupoBaHus. CTOXaCTUYECKHE KBa3UIPaJUCHTHBIE Me-
tonel. [IpsiMbie u Henpsmble MeTOABI. METObI KOHEUHBIX PA3HOCTEW B CTOXACTUYECKOM IIPO-
IrPAMMHUPOBAHUU. METOIBI CTOXACTUYECKON ANIPOKCUMALIHAH.

Mertoabl U 3a1a4n TUCKPETHOIO MPOrpaMMUPOBaHUs. 3aJaul HEI0YUCIEHHOrO JIMHEHHO-
ro IpOrpaMMHUpPOBaHUA. 3a/1a4ll ONTUMHU3AIUHU Ha CETAX U rpadax.

MeTton qMHaMHYECKOTO NMPOrPAMMUPOBAHHUS I MHOTOILIATOBBIX 3a1a4 IPUHATHS pellie-
Huil. OcHOBHOE (YHKIIMOHAJIbHOE ypaBHEHHE. BrruncnuTenbHas cxeMa MeToAa JUHAMHYECKO-
ro IpOrpaMMHUPOBAHUS.

Pazgen S OcHoBbI TEOpUM yIIPABJICHUS

OCHOBHbBIE TOHATHUS TEOPUH YNPABICHUS: UEIU U NPUHLUIBI YIPABICHUS, JUHAMUYECKHE
CUCTEMBI.

MaremaTtnueckoe onucaHue oOBEKTOB YNPABIEHUs: NPOCTPAHCTBO COCTOSIHUM, Nepena-
TOYHbIE (YHKIUH, CTPYKTypHbIE cXeMbl. OCHOBHBIE 33J1a4l TEOPUM YIIpaBJICHMsS: CTaOUIN3a-
U, CIEKEHHE, IPOTPAMMHOE YIPABICHHE, ONITUMAJIIBHOE YIIPABIEHUE, DKCTPEMAIBHOE PEry-
mupoBanue. Knaccudukanus cucreM ynpaBieHHUs..

CTpyKTypbl CUCTEM YIIPaBJIECHMS: PA30OMKHYTBIE CUCTEMBI, CUCTEMbI C OOpPaTHOM CBSA3bIO,
KOMOMHHMPOBaHHBIE CUCTEMBI. JINHAMUYECKUE U CTATUYECKUE XAPAKTEPUCTUKU CUCTEM YIIPAB-
JICHUSI: TIepeXxoHasi U BecoBasi (PYHKIMU M MX B3aUMOCBSI3b, YACTOTHBIE XapaKTEPUCTUKHU. Tu-
ITIOBBIE TMHAMUYECKNE 3BEHbS U UX XAPAKTEPUCTUKHU.

[Tonsitie 00 yCTOMYMBOCTH CUCTEM YIpPAaBIIEHUA. Y CTOMYMUBOCTH 10 JIAMyHOBY, acUMIITO-
TAYECKas, SKCIIOHEHIMAJIbHASL YCTOWYHUBOCTh. Y CTOMYMBOCTD JTMHEHWHBIX CTAlMOHAPHBIX CHUC-
teM. Kpurepun Jlsanynosa, JIsenapa—Illunapa, I'ypsuna, Muxaiuiosa. @ynkuuu JlamyHosa.
TeopeMbl 00 yCTOWYUBOCTH ¥ HEYCTOMYMBOCTH.

MeTtoapl cuHTe3a 0OpaTHOW CBA3M. DJIEMEHTHl TEOPUU CTAOMIM3alWU. YTPaBIsSEMOCTD,
Ha0JII0JaeMOCTh, CTA0MIN3UPYEMOCTh. JlyaabHOCTh yIpaBisieMOCTH U HaOmopaemocTd. Kano-
HU4eckue Gopmel. Jluneitnas crabunuzanus. Crabwin3zanus Mo COCTOSHUIO, 10 Bbixoay. Ha-
omonatenu coctosiaus. uddepenmaropsl.

KadecTBO mpoueccoB ynpaBieHUs B JIMHEHHBIX AMHAMUYECKUX cucreMax. [lokasarenu
Ka4yecTBa MEPEXOIHBIX IpoueccoB. MeTonbl oLeHKM kadecTBa. Koppekuus cucrem ymnpasiie-
HUSL.

Knaccudukanus TUCKPETHBIX CHCTEM aBTOMATHUYECKOIO YIpPaBIEHUS. YPaBHEHUS HM-
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MyJIbCHBIX CUCTEM BO BpEMEHHOH oOsactu. Pa3oMkHyThle cucreMbl. OnucaHne UMIYJIbCHOTO
arieMeHTa. VIMIynbcHas XapakTepUCTHKA MIPUBEIEHHON HEMPEephIBHON YacTu. 3aMKHYTBIE CHC-
TEMBbl. YPaBHEHHsI PA30MKHYTHIX U 3aMKHYTBIX UMIYJbCHBIX CUCTEM OTHOCHUTENIBHO pelieTya-
ThIX GyHKIUH. [luckpeTHble cucTeMbl. Z-npeoOpa3oBaHUE pelIeTyaThiX (PYHKIMUNA U ero CBOM-
CTBa.

DJeMEeHTHI TEOPUH pealIi3allui JUHAMHUUECKUX CHCTEM.

KoncepBaTtuBHbBIE TUHAMUYECKUE CUCTEMBI. DJIEMEHTHI TEOPUU OnypKaIiu.

OcHOBHBIE BHJIbI HETMHEWHOCTEH B cUCTEMax yrpaBieHHs. MeToabl HcCae0BaHus MTOBE-
JCHUSI HETUHEHHBIX CHCTEM.

Knaccudukanus ontuManbHbIX cucTeM. 3anadyu onTuMmuzanuu. [IpuHiun makxcumyma
[TouTpsiruna. JluHaMu4eckoe MporpaMMUpOBaHHE.

Pa3nen 6 KomnbroTepHbie TEXHOJIOTHM 00pad0TKH HHGOpMAIIUT

Oynkuuu onepaunoHHoi cuctemsl (OC): ynpaBieHue 3aauaMu; yIpaBieHUE TaHHBIMU;
cBs3b ¢ orneparopom. Cucremuoe (bootable) BHemHee ycrpoiictBo u 3arpy3ka OC. PesuyeHt-
Hble MoayH U yTiUThl OC. YipaBieHre IpOX0KICHUEM 33a4l U UCIIOJIb30BAHUEM MaMSITH.
CtpykTypa 0000meHHoM dainoBoii cucremsbl. [Ipumepnr daitnoBeix cuctem (FAT, NTFS,
Reiser, HPFS). ITonatue Toma u ¢aiina qanasix. O00JI0YKH ONEPALMOHHBIX CUCTEM.

[lonsitue pa3paboTku mpusoxkeHuil. CocTaB CUCTEMBbl MPOrPAMMHUPOBAHUA: SA3BIK IPO-
rpammupoBanus (SI1); o6padorunk nporpamm; 6udaroTeKa nporpamm U GyHkuil. Mcropus
pa3Butus u cpaBHUTeIbHBIA aHanmu3 AIl. Tunbl nanueix. [lonarue 6moka u npouenypsl. Orne-
patopsl AIl. CranmapTHeie apudpMeTHUECKHe, JIOTHYecKue, cTpouHble pyHkiuu. O6padoTka
(aitnos. MHTETrpanbhbie cpepl pa3padotku npunoxennit (IDE) — cocraB u cTpykTypa.

[IporpammupoBaHue B cpeflax COBPEMEHHBIX HMHQPOPMALUOHHBIX cUCTEM. OOBEKTHO-
OPUEHTHUPOBAHHBIN MOJIX0/ K MPOECKTUPOBAHUIO U Pa3pabOTKE MPOrpamMM: CyIIHOCTbh 0ObEKTHO-
OPUEHTHUPOBAHHOTO TOJIX0/1a; OOBEKTHBIN THUI JAHHBIX; NEPEMEHHbIE OOBEKTHOTO THUIIA; WUH-
KarcyJsius; HacJaeA0BaHue; MOTUMOP(PU3M; KIacChl U OOBEKTHI.

ba3bl nannbix. bassl 3Hanuii. OcHOBHBIE MOHATUS 0a3 AaHHBIX. HezaBucuMOCTh mporpamMm
U JaHHBIX. IHTErpupoBaHHOE HCIIOIB30BaHKE JaHHBIX. HenmporuBopeunBocTh naHHbIX. Llerno-
CTHOCTh U 3amuTa JaHHbIX. CTPyKTyphl 0a3 JaHHBIX. AJIMUHHACTPUpPOBaHHE OAHKOB JAHHBIX.
Tunel nons3zoBareneil. Anmunuctparop 0as3sl JaHHbBIX (AB/]). IloHATHE KOHLIIENTYaIbHOM, JIO-
ruueckou, pusndeckoi crpykrypsl b1, [lpencraBnenus nmonb3oBareneil u nogacxemsl. [lonstue
O CJIOBapsX MAHHBIX, A3bIKaX OMHUCAHUSA U MAHUITYJIMPOBAHUS JaHHBIMU. ba3bl JaHHBIX U ¢aii-
JoBble cuctembl. JlokyMeHTanbHble U (hakTorpaduyeckue 0a3bl NaHHBIX, 0a3bl 3HaHUH. [loaHO-
TeKCTOBbIe 0a3bl JaHHBIX. Dusnueckas u ynorumyeckas crpykrypa bJI. Ilonstue skcmoprta-
UMIIOPTA JOKYMEHTOB-JaHHbIX.

[Tonarue monenu naHHbIX. Mepapxuueckas, ceTeBas MOJEIU JAHHBIX, CPABHUTEIbHbBIN
aHanu3, MPOTUBOPEYMUS W NApPaJOKChl. PelsiMOHHAs MOJENb JAaHHBIX. JK3EMIULIPbl OTHOILIE-
HUM, JOMEHbI, aTpuOyThl. Oniepay HajJ OTHOUIEHUSIMU: CEJIEKIUS, MPOCKIUs, €CTECTBEHHOE
coeauHeHue. [loHATHE pENsSLMOHHON IMOJHOTHI S3bIKA MAaHWIYJWPOBAHMS NaHHBIMU. Mojenb
JAHHBIX «CYLIIHOCTb-CBSI3bY.

baspl 3Hanmnil. OO1IME TPUHLIUIIBI MOICTUPOBAHUS OKPYKAIOLIEH Cpe/lbl M MBIIIJICHUS Ye-
JoBeka. MeTobpl peACcTaBIeHUs 3HAHUI: KJIacCU(PUKAIIMOHHbIE Te3aypyCHbIE, OCHOBaHHbIE Ha
OTHOIICHUAX, CEMAHTUYECKUE CETU U PPENMBI, MPOTYKIIMOHHBIE U PENPOAYKIIMOHHBIE METOIBI.
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3.1. IIEPEYEHD BOITIPOCOB K BCTYIIMTEJIbBHOMY UCIIBITAHMIO

1. OmnpeneneHus CUCTEMBI, BUJIbl CACTEMHOTO IpecTaBieHus 00bekTa. OCHOBHBIE CBOM-
CTBa CUCTEMBI, IOHATHE FIIEMEHTOB CUCTEMBI, IOJICUCTEMbI, METACUCTEMBI.

2. CTpyKTypa CUCTEMBI, OTHOUIEHUS KOOPAHMHALMK M CyOOpAMHALIMM, CTPYKTypHpye-
MOCTb. XapaKTEPUCTHKA OCHOBHBIX BUIOB CTPYKTYPbI CUCTEMBI.

3. Krnaccudukamus cucreM: o B3aUMOJICHCTBHUIO C BHEIIHEH CPEIoi, MO CTPYKType, 10
XapakTepy BHIMOIHAEMBIX (YHKIIUN U CTETIEHN OPraHU30BAHHOCTH, IO CJIOKHOCTH MOBEICHMUS,
10 XapakTepy CBSA3EeW MEXKY SJIEMEHTAMU U CTPYKTYpPE YIPABICHUS.

4. OCHOBHBIC IPUHIUIIBI U 3aKOHOMEPHOCTH UCCIIEIOBAHNS U MOJCIMPOBAHUS CUCTEM.

5. MHpopManMOHHOE ONMHMCAaHUE CHUCTEMBI, OCBEAOMIISIONIAs, YIIpaBISIONIas U Ipeodpa-
3yrouiasi tHpopMmarus.

6. HaznaueHue oOpaTHOH CBA3M B ynpaBlieHUU cucteMoi. [Ipumepsl peannszanun oopart-
HOM CBSI3M B OPTaHU3ALMOHHO-TEXHUYECKUX CUCTEMAX.

7. Ha3HayeHue (pyHKUMOHAJIBHOTO OIMCAHUS, €r0 BHUJbI U XapaKTepucThka. Mepapxus
(YHKIIMOHATHLHOTO OMMHUCAHMSI, COOCTBEHHOE (PYHKITMOHAIHHOE IMTPOCTPAHCTBO.

8. DyHKIIMOHAIILHOE ONMHCAaHUE CHUCTEMBI B BHjE nepeBa (QyHkiuil (1ieneid u 3amaq).
IDEFO meTononorus GpyHKIMOHAIBHOTO OMUCAHUS CHCTEM.

9. Metonbl ananu3za okpyxarouiei cpenbl: metoa CBOT, maTpuiibl BO3MOXHOCTEN U yT-
pO3, OanbHbIE KAYECTBEHHO-KOJINYECTBEHHBIE OLIEHKH.

10. MeToapl 3KCIEPTHOTO aHaIN3a CUCTEM: MH(POPMAIMOHHO-(PYHKITMOHAIBHBINA aHAIIN3,
OpraHMU3allMOHHO-(DYHKIIMOHAJIBHBIN aHaJIN3, METObI O3ULIUOHUPOBAHHUS.

11. TeopeTHKO-MHOXECTBEHHOE ONMCAHUE CUCTEMBI.

12. IloHsATHE KayecTBa CUCTEMBI, XapAKTEPUCTUKA CBOMCTB, XapaKTEPU3YIOIIHNX KaYeCTBO.
MeTonabl KaueCTBEHHOI'O OLICHUBAaHUS CUCTEM. METO/ SKCIIEPTHBIX OLIEHOK.

13. OcHoBHbIE NOHATHSA TeopuH 3P PexkTuBHOCTU. [TokazaTrenu 3¢hpekTUBHOCTH OnEepaIuu.

14. OcHOBHBIE IPUHIMIIBI U ATAIbl CHCTEMHOI'O aHAJIU3A.

15. DuTponus cuctembl. CBOMCTBA SHTPOMUU CUCTEMBI.

16. TeopeTuko-UrpoBbIE 33]Ja41 CUCTEMHOI'O aHAJIU3A.

17. OcHOBHBIE IOHATHS TEOPUU MOJIEITUPOBAHUS.

18. Knaccudukaiusi BUA0B MOJAECTUPOBAHUS CUCTEM.

19. IIpuHIMITBI CUCTEMHOTO MOAX0Ja B MOJIEIMPOBAHUU CUCTEM.

20. OcHOBHbBIE MAaTEeMAaTUYECKUE METOJbl MOACIUPOBAaHUS NH(OPMALIMOHHBIX MPOIIECCOB
Y CUCTEM.

21. ITocnenoBaTenbHOCTh Pa3pabOTKU U peasn3aluyi Mojeell HHPOPMAIIMOHHBIX CUCTEM.

22. MeToapl aHAIMTUYECKOTO MOJICIIMPOBAHUS U UX IPUMEHEHNE B CHCTEMHOM aHAJIMU3E.

23. MeTtoasl UMHTAIMOHHOTO MOJEIMPOBAHUS U UX IPUMEHEHNE B CHCTEMHOM aHAJIU3E.

24. OCHOBHBIE NIPEACIIBHBIE TEOPEMBI TEOPUHU BEPOSITHOCTEN M MX HCIIOIb30BAaHUE B CTa-
THCTUYECKOM MOJIECIINPOBAHUMU.

25. OcHOBHBIE 33]a41 TEOPUH YIIPABIICHUS.

26. CTpyKTypbl CUCTEM YIIPABJICHHUS.

27. JluHaMUYECKHE U CTATHYECKHE XapaKTEPUCTUKH CUCTEM YINPABIICHUS: NEPEXOAHAS U
BecoBasi (YHKIIMHM U UX B3aUMOCBSI3b, YACTOTHBIE XaPaKTEPUCTUKH.

28. TurnoBble TMHAMUYECKUE 3BEHBS U UX XapPAKTEPUCTHUKHU.

29. IlonsiTrie 00 YCTOMYUBOCTH CUCTEM YMpaBICHUs. Y CTOWIMBOCTD MO JISAMyHOBY, acuM-
NTOTUYECKAs, IKCIOHEHMAIbHAS! YCTOMYUBOCTb.
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30. KauecTBO mpoueccoB yrpaBJIeHUS B JIMHENHBIX THHAMUYeCcKuX cuctemax. [lokazarenn
KaueCcTBa NEPEXOIHBIX IIPOLIECCOB.

31. YpaBHeHUs UMMYJIbCHBIX CHCTEM BO BPEMEHHOU oO0jacTH. Pa3oMKHYTHIE CHCTEMBI.
OnucaHre UMITYJIbCHOTO 3JIEMEHTA.

32. JIuckpeTHbIe CUCTEMBI. Z-IPpeoOpa3oBaHKe pelIeTyaTbiX (PyHKINUN U ero CBOWCTBA

33. 3apgaun ontumuzauuu. [IpuHuun makcumyma IloHTpsTHHA.

34. lunaMu4yecKoe IporpaMMHUpPOBAHHE.

35. UndopMaimoHHbIE 3JIEMEHTHI M UX BUABI, UHHOPMAIIMOHHBIN Mpoecc. OnTUMHU3AIUsS
WH()OPMAITMOHHBIX TIPOIIECCOB U PECYPCOB.

36. UudopmanmonHas cuctema: oluiasi XxapakTepucTUKa, BUJbI, CTPYKTYypa, Kilaccuduka-
usi. ABTOMaTu3npoBanHas nuHpopmanuonHas cucrema (AUC), ee cTpykTypa, BUABL.

37. IIporpamMHOe oOecriedyeHue aBTOMATU3UPOBAHHBIX CUCTEM: TOHSTHE 00 aJropuTMax,
nporpamMmax, MpOrpaMMHUPOBAHUU. SI3BIKM NPOrpaMMHUPOBAHUS: MOHATHE, KiIacCUPUKalMs,
0COOEHHOCTH, PUMEPHI.

38. Pensinus, 6a3a qaHHBIX, OAHK JAHHBIX, BUJIBI 0a3 JaHHBIX.

39. ba3za 3Hanumii. @PpeiiMoBOE NMPEACTABICHUE 3HAHU.

40. CTpyKTYpbl U MOJICH JaHHBIX, POpMAT U MOJIE TaHHBIX.

41. MoaenupoBanrue WH()OPMAITMOHHBIX MPOIECCOB M CUCTEM. THWITBI M BUJBI MOJIETEH,
npueMbl MoJenupoBanus. UMutanmonssle, pyHKIMOHANbHBIE U HH()OPMALIMOHHBIE MOJIETIH.

42. Nnrennexryansubie nHGopmanonnsie cucreMsl (MUC): noustue, cTpykTypa, CBOM-
ctBa. Knaccuduxarus MUC. DxcneptHeie, camoobygatomuecs, agantusHbie VC.

43. Pacnpenenennbie UHPOPMAIMOHHBIE CUCTEMBI U 0a3bl TAHHBIX.

44. DnemeHTbl (PPAKTATILHOTO aHATN3a; UCTIOIB30BAHUE JUIsl MOJIEIUPOBAHUS CUCTEM

45. A3pik SQL. OCHOBHBIE KOMaH/IbI.

46. OcHoBHbIe TUTIBI TpadoB. 3aganus rpadoB ¢ MOMOIILIO MATPUL] CMEKHOCTH U TPaHC-
neHaeHTHocTu. M3oMopdHbie rpadbl. DUIepoBbl U TaMUIBTOHOBBI Tpadbl. AJITOPUTMUYECKHE
3aauu Ha rpadax. Anropurmsl Dopra.

47. IlpousBogHas GyHKIIMH KOMIUIEKCHOM mepeMmeHHou. MuTerpanbHas teopema Kormm.
WNurterpan B mHOrocBsizHOM oOmactu. MaTerpan Komm. beckoneunas muddepennmpyemoctsb
aHAJIUTUYECKONU (DYHKLUU.

48. CtaTucT4ecKasl MpoOBEpKa CTATUCTHYECKUX rumnotre3. CpaBHEHUE JIBYX JUCHEPCHI U
JBYX CPEIHUX HOPMAJIbHOW F€HEPAIbHON COBOKYITHOCTH.

49. Teopembl CIIO)KEHHSI U YMHOKEHHsI BeposTHOCTed. DopMysia MOJHONW BEPOSTHOCTH.
Cxema He3aBUCHUMBIX UCTIbITAaHUN bepHyIuu.

50. JIuneriHasi 3aBUCUMOCTb CUCTEMbI BEKTOPOB. KOHEUHOMEpHBIE JIMHEHHBIE BEKTOPHBIE
npoctpancTBa. baszuc. Koopaunatel Bektopa. [loampocTpaHcTBa JIMHEMHOTO BEKTOPHOTO IPO-
cTpaHcTBa. PaznoxkeHue B npsAMyr0 CyMMy NOATPOCTPAHCTB.

51. HenpepbiBHBIE Clly4ailHbIE BEIMYMHBI, YUCIOBBIE XaPAKTEPUCTUKU. OCHOBHBIE 3aKOHBI
pacrpeneneHrs HENPEPbIBHBIX CIIyYalHbIX BEJITUYHUH.

52. EBkiu10BBI pocTpancTBa. OpTOroHanbHbIN 0azuc. OpToroHanu3anus.

53. MuoxectBa. Onepanuu Haja MHOecTBamu. [lekapToBo mnpousBenenue. OTobOpaxke-
Hus, QyHKIMH. B3aumMHO — oHO3HAaYHOE cooTBeTcTBUE. OOpaTHas QyHKUHS.

54. DproanHaMuuyeckre MapkoBckue nenu. OCHOBHasi TeopeMa Uil peryJsipHO MapKOB-
CKOU LIETIH.

55. YcnoBHbll 3kcTpeMyM. Meron MHoxuTenen Jlarpanxka. I paqneHTHBI METO.
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56. OCHOBHBIE MOJEIIN NPEACTABICHUS TaHHbIX. PensnoHHas MOJENb JaHHBIX U €€ KOM-
NOHEHTHI. PensinmonHas anredpa. OCHOBHBIE onepanny. PelsiiiMOHHOE HCYUCIIEHHUE.

57. Jluneiinple onepatopsl B HOPMUPOBAHHBIX MPOCTpPAHCTBaX. TeopeMbl 00 0OpaTHBIX
OIIepaTopax.

58. Metpuueckue npoctpaHcTBa. [IpuHIMN cKaThIX 0TOOpaXEHUI U €ro NPUMEHEHHE.

59. CnyuaiiHas BennunHa. OyHKIMS pacnpeneneHus u ee cBoicTea. [ImoTHOCTh pacmpe-
NeNeHUs BEpoATHOCTEN. [IpuMeps! cirydaliHbIX BEIUYMH.

60. AHanu3 ClIOXXHOCTH anropuTMoB. O030p kimaccoB ciaoxHOCTU. [Ipsimble U ObICTpBIE
METO/Ibl COPTUPOBKH MAaCCHBOB, aHAJIN3 UX CI0KHOCTH.

61. AnnpokcuManysi MPOU3BOJHBIX KOHEYHO — PA3HOCTHBIMM BBIPAXKCHUSMU M OLIEHKA
UX MOTPEIIHOCTEM.

62. ba3oBbie CTPYKTYphI anropuTMoB. CTPYKTYpPHBIN MOAXOJ K IIOCTPOEHHUIO aIrOPUTMOB.
ITonsTre noanporpammsel. Mtepanus u pekypcusi, UX B3auMOCBS3b.

63. MeTroasl 1 JITOPUTMBI OTHOMEPHOW MUHUMU3ALINH.

64. Monenu BpeMeHHBIX psi10B. OLEHKH YUCIIOBBIX XapaKTEPUCTUK BPEMEHHBIX PSIOB.

3.2 JOITOJIHUTEJIBHBIE BOITPOCHI K BCTYIIMTEJIBHOMY UCIIBITAHUIO
[10 [TIPOI'PAMME MAT'UCTPATYPBI
27.04.03.01 CICTEMHBIN AHAJIN3 U YITIPABJIEHUE MTHOOPMAIIMOHHBIMU
CUCTEMAMMU

1. CuctemusbIii aHanu3 HHGOPMAIIMOHHBIX MPOIECCOB U TeXHoJorui. [lapameTprl u moka-
3aTeNu UX PyHKIMOHATBHOU d(PHEKTUBHOCTH.

2. ba3oBble TEXHOJOTUHU 3aIIUTHI JaHHbIX. [[porpaMMHbIe CpecTBa 3alUThl HH(OpMAIUU

3. IlpuHLMIIBI CTPYKTYPHOTO IPOrpaMMHUpOBaHus. bazoBbie ynpaBisionue CTpyKTYph.

4. IloHsiTHE KOHCTAHTBI, IEPEMEHHOM, UIEHTU(UKATOPA, IPOCTHIX U COCTABHBIX TUIIOB
JAHHBIX (C MPUMEpPaMU Ha S3BIKE TI0 BEIOOPY).

5. 3agauu NpUHATHA PELICHUs: OCHOBHbIE OHATHS, hyHKUMU [1P, ycnoBus u paxropsl
kauecTBa pemenus, konuenuus [1P. Knaccuduxanms 3amgayq I1P.

6. Ha3nauenue, npuHIUIIBI IOCTPOCHUS U 00JIACTU MIPUMEHEHHUS SKCIIEPTHBIX CUCTEM.
ApXUTEKTypa dKCIIEPTHON CUCTEMBI.

7. YaudunupoBaHHbIE 36K Moaenupoadus UML.

8. Kanasbl nepenaun JaHHBIX B JIOKAJIbHBIX U TTI00ATBHBIX CETSIX.

9. CpenctBa KOHIENTYaJIbHOTO TPOEKTUPOBAHHUS.

10. Pacnipenenennbie 6a3bl JaHHBIX.

11. OcHoBHBIE OHATUA U OTIIMUUTENBHBIE YepThl OOII.

12. XapaKkTepucTUKN YCTPOUCTB MEXCETEBOr0 B3aUMOICHCTBHUS.

13. [lepcrieKTUBHBIE TEXHOJIOTHH JIOKAJbHBIX CETEH.

14. CereBoe KOMMYHHUKAIIMOHHOE 000PYI0BaHUE.

15. CranaapTu3aius ¥ IpOTOKOJIBI BEIYUCIUTEIBHBIX CUCTEM, MOJIETh B3aUMOICUCTBUS
OTKPBITHIX CUCTEM.

16. CASE-texnonorun. CoBpeMeHHbIE METOIbI U CPEJCTBA MPOCKTUPOBaHUS HHPOpMa-
LUOHHBIX CUCTEM.

17. Texnonoruu ananutudeckoit 06padotku nanusx. Cucremsr OLTP u OLAP.
CpaBHHTENIbHAS XapaKTEPUCTHKA.
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18. Xpanwnuma ganubix. OLAP — unctpymenT ananuza. Apxutektypa OLAP — npu-
JIOKEHUM.
19. bricTpas 00BbEKTHO-OpUEHTHPOBAaHHAA pa3padoTka npuinoxenuii (RAD) Ha ocHoBe

s3pika UML.
20. CyniHOCTh CTPYKTYPHOT'O MTOAX0/a K MPOESKTUPOBAHUIO aBTOMATU3UPOBAHHBIX CUCTEM.

Y1Bepxkneno Ha 3aceganuu Metoauueckoro coera TI'TY (ITpotokoin ot 28.06.2022 Ne 3)



