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AHHOTALIUA

padoueii nporpamMmmpl yueOHoi qucuuimiiniabl 51.0.09 MoaeaupoBanue uHGOpManMOHHBIX
CHCTeM VIS MOATr0OTOBKH 0akajiaBpoB 1o HanpasJeHuio 09.03.02. Undopmanmonnbie cucreMbl
M TEXHOJIOTMH, HANpPaBJieHHOCTell bosibine 1aHHbIe U MalIMHHOE 00yueHue, Komnbrorep-
Hble HAYKU U MHTEJIEKTYAJIbHbIN aHAIN3 JaHHBIX, CHCTeMHas1 aHAJMTHKA.

Heab ocBOeHMs TMCUMILUIMHBI: SBISETCS MOATOTOBKA 00YYAIOIIUXCS K Op-
TaHU3ALMOHHO YNPABJICHYECKOW NEATEIbHOCTH MO HANPABJICHHIO IMOATOTOBKU
09.03.02. NudopmaiimoHHbIE CHCTEMBI U TEXHOJIOTHH IOCPEICTBOM obecreue-
HUS 3TanoB (POPMUPOBAHMS KOMIIETEHLMH, penycMoTpeHHbIx PI'OC, B yactu
MPECTABICHHBIX HUXKE 3HAHUMN, YMEHUN 1 HABBIKOB.

Mecto AucuunJuHbI B y4e0HOM IUIaHe: JUCLUIUIMHA BKIIOUEHA B 00s13a-
TEJIbHYI0 4YacTh Y4eOHOro IjiaHa 1o HarpaieHuto nojarotoBku 09.03.02 Un-
(dbopMaIIOHHBIE CUCTEMBI U TEXHOJIOTUHU.

TpeboBanus K pe3yJbTaTaM 0CBOCHUSI AUCHMILIHMHBI: B PE3YJIbTATE OC-
BOCHUS JTUCHUTIIUHBI (DOPMHUPYIOTCS CIIEIYIONINE KOMIETCHIINU (MHIUKATOPHI):
OIIK-1(OIIK-1.2; OITK-1.3); OITK-4(OIIK-4.2; OITK-4.3); OIIK-8(OIIK-8.1; OITK-
8.2; OINK-8.3).

Kpartkoe coaep:kanue 1MCHUIINHBI:

3ajayamMu  JUCHUIUIMHBI SBJISIETCS M3y4YCHUE TMOHATUMHOTO armapara
JTVCLUUIUIMHBI, OCHOBHBIX TEOPETUYECKUX IMOJOKEHUN U METOJI0B, (POPMHUPOBaA-
HUE€ YMEHUN U MPUBUTHE HABBIKOB NMPUMEHEHHS TEOPETUUYECKUX 3HAHUMN IS
pelieHus] MPaKTUYECKUX M MPUKIAAHBIX 3aaad. JlucuuruinmHa HampaBjieHa Ha
dbopmupoBaHUe CleaymKUX o0enpodecCHOHAIBHBIX, MNPO(ECCHOHATBHBIX
kommneTeHnii OIIK cnocoOHOCTHIO K TTpodeCCHOHAIBHONW JKCILTyaTallud Co-
BPEMEHHOTO JIEKTPOHHOTO 000PY/I0BaHUS B COOTBETCTBUH C LIEJIIMH OCHOBHOM
oOpa3oBaTeILHOM MPOrpaMMbl OakajgaBpuaTa.

OO0wmas Tpy1oeMKOCTb IMcHUIINHBL: 144 / 4(4ackl/3a4. ef1.)

IIpomeKyTOYHBIA KOHTPOJIb: IK3aMeH

1. llesb ocBOEHMST TUCHUILITHUHBI

[{enpr0 TUCITUTIIIMHBI SBIIICTCS OCBOCHHUE METOOJIOTHH W TEXHOJOTHU MO-
JETMPOBAHUS TIPU HWCCJICIOBAHUM, MPOCKTUPOBAHWM WM DKCIUTyaTaIlUH CIIOKHBIX
CHUCTEM, B TOM 4YHcIie (POPMHUPOBAHNE CUCTEMBI (DyHIaMEHTAIBHBIX 3HAHUW y CTY-
JICHTOB, CBS3aHHBIX C CO3JaHUEM M MCCIICIOBAHUEM MAaTEMAaTHUYECCKHUX M KOMITbIO-
TEePHBIX Mojielieli MH(POPMAIIMOHHBIX MPOIIECCOB, XapaKTEPHU3YIOMINX (DYHKIIMOHHU-
poBaHHE O0BEKTOB MPOPECCUOHATBHOMN JEATEITHHOCTH.

2. MecTo IMCHUIJIMHBI B Y4e0HOM mpoliecce

Hucrummaa «MogenupoBanue WH(OOPMAIMOHHBIX CHUCTEM» BKIIOUCHA B
00s13aTENbHYI0 YaCTh AUCIUIUIMH y4eOHoro maHa. J(ucnunnuna «MoaenupoBa-
HUE MH()OPMAIMOHHBIX CHUCTEM» PEANHM3yeTCs] B COOTBETCTBUU C TPEOOBAHUSIMU
dI'OC BO, OIIOIT BO u Yuebnoro mnana no Hanpasienuto 09.03.02 Uudopma-
IIMOHHBIC CUCTEMBI U TEXHOJIOTHH.

HuctunnuHa «MonenupoBanue WH(OOPMAIIMOHHBIX CHCTEM» HM3y4aeTcsl Ha
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TPeTbeM Kypce 00pa30BaTeIbHOIO LUKJIA.

[IpenmecTByOmUMU KypcaMH, BKIIOYEHHBIMU B y4€OHBIN IUIaH, Ha KOTO-
PBIX HETIOCPEICTBEHHO Oa3upeTcs quciuiinHa « MoaeanupoBaHue HH(pOpMAaLMOH-
HBIX cucTem», aBisitorcsa «IIporpammupoBanue Ha si3pike Python», «Omnepanumon-
HbIE cCUCTEMBI», « TH(pOpMallMOHHBIE TEXHOIOTUNY.

Hucuunnuna «MopaenupoBanue MH(OPMALMOHHBIX CUCTEM» SIBIISIETCS OC-
HOBOIIOJIArarouiei sl U3y4eHHsl CIeIy0IMNX TUCHUILUINH: « ATMUHUCTPUPOBAHNE
uHbOpMalMOHHbIX  cucteM», «Wupopmanmonnas Oe3omacHocTh», «ERP-
CUCTEMBD.

OCOOEHHOCTBIO JTUCUUILIMHBI SIBJISIETCS M3yYEHHE OCHOB HCIIOJIb30BAHHUS
MOJIECJIMPOBAHUS NIPHU UCCIEAOBAHUM, IPOCKTUPOBAHUH U SKCILTyaTal[UU CJIOKHBIX
CUCTEM.

Pabouass mporpamma gucuuiuinHbel «MoaenupoBaHue HHGOPMALMOHHBIX
CUCTEM» JIJI1 HHBAJIMJIOB U JIML C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI pa3-
pabaTbIBaeTCsl UHAMBUAYAIBHO C YYETOM OCOOEHHOCTEM MCUXO(PU3NYECKOTO pas-
BUTUS, UHIUBUAYAIbHBIX BO3MOXKHOCTEH M COCTOSIHMSI 3JI0pPOBBSI TaKUX OOydaro-
IIUXCS.

3. IlepeyeHb MIIAHNPYEMbIX Pe3yJIbTATOB 00y4YeHHS 10 JUCHHUILINHE,
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTeIbHOM
NpoOrpaMMmbl

N3ydeHne DUCHUIUIMHBI HAmpaBieHO Ha (OPMUPOBAHUE Yy OOyYarOIIUXCS
obmenpodeccuonanbubix komneTeHuuit (OIIK), mpeacraBnennsix B Tabauie 1.



Taomuna 1

TpeOoBanus K pe3yabTaTaM 0CBOEHHS Y4e0OHOI TUCHUILINHBI «MoaenpoBanne MH()OPMANMOHHBIX CUCTEM))

Copepxanue B pe3ynprare nzyuenust yaeOHON AUCHUTIIMHBI 00y4YaIOUTUeCs] TOJKHBI:
No Kon At . Nuaukatopel koMmiie- Pesy ya bl AU yHaalom d
KOMITETEHIINH (UJU €€ Jac- o
/Tl | KOMITETEHITHI ) TEHIUI 3HATh YMETh BIIQJICTh
1. |OIIK-1 Cnoco6en npumensts ec- | OIIK-1.2 Ymers: pe- - YMeTb NPUMEHSTh CTaH- -

TECTBEHHOHAYYHBIE U
oOLIeMHKeHEePHbBIE 3HA-
HUS, METO/Ibl MaTEMaTH-
YECKOI'0 aHaJIu3a U MoJe-
JUPOBaHUs, TEOPETUYE-
CKOI'0 U 3KCIIEPUMEH-
TaJbHOI'O UCCIIEJOBAHMSI B
npodeccuoHaNnbHOM Jes-
TEIbHOCTH;

maTh  CTaHJapTHBIE
po¢eCCHOHAIIbHBIC
3a/1auyu C MPUMEHEHU-
€M EeCTeCTBEHHOHAyY-
HBIX MW OOIIEHH)XKEe-
HEpPHBIX 3HAHUU, Me-
TOAOB MaTeMaTuye-
CKOI'0 aHaJu3a U MO-
JICTTUPOBAHMS

AapTHBIC aJITOPUTMBI IJIA
peIICHUA UCCIICA0BATCIIb-
CKHX 3aJaa4

OIIK- 1.3 Baanerts:
HaBBIKAMU  TEOPETH-
YeCKOro M DJKCIEepHU-
MEHTAJILHOT'O HCCIIe-
JIOBaHUS  OOBEKTOB
npoQeCCHOHAIBHON
JIeITEIIbHOCTH

HaBbIKAMH HCI0JIb30Ba-
HUSI METOJIOB PEIICHUS
npohecCHOHANBHBIX 3a-
J1a4 ¢ UCMOJIb30BaHUEM
CTaHJApTHBIX MPOrPAMM-
HBIX CPEICTB




OIK4 Cnoco6en yuactBoBath B | OIIK-42 VYwmers: mpu- - COCTaBJISITh TEXHUYECKOE -
pa3paboTKe TEXHUYECKOW | MEHSATh  CTaHAapThI 3aJlaHue TI0 BCEM CTaH-
JOKYMEHTAI[H, CBSI3aHHOW | OOpPMIICHUS TEXHU- JapTaM Ha pa3paboTKy
¢ MpoeCCHOHANTBHOMN Aes- | YeCKOW  JOKyMEHTa- MOJIeTT HH(POPMAIIOH-
TEJIBHOCTBIO C UCTONB30- | LMW Ha Pa3IHYHbIX HOM CHUCTEMBI
BaHUEM CTAHJIAPTOB, HOPM | CTAIUAX >KU3HEHHOTO
Y TIPaBUII nuKia  uHbopManu-
OHHOM CHCTEMBI
OIIK4.3 Bmagers: Ha- - - HaBBIKAMU COCTABJICHUS
BBIKAMHU COCTaBJICHHS TEXHUYECKOTO 3aJaHHs H
TEXHUUYECKOH  JIOKY- MOCTPOCHUS MOJIeTIeH
MEHTAIMK HA Pa3iind- WH(GOPMAITMOHHBIX CHC-
HBIX JTarax >XU3HEH- TEM T0 TEXHUYECKOMY
HOTO [HWKIa HWH)Op- 3a/1aHUIO0
MaIMOHHON CHCTEMBbI
OIIK-8 Cnocoben npumensats ma- | OIIK-81 3nare: MeTo- |IPUHIUIBI MOICIH- - -

TEMaTU4YECKHE MOJEIH,
METOJIbI U CPEJICTBA IIPO-
eKTUPOBaHUS HH(DOPMALIU-
OHHBIX U aBTOMAaTU3UPO-
BaHHBIX CUCTEM

JIOJIOTHIO U OCHOBHBIE
METO/Ibl MaTeMaTuye-
CKOTO  MOJEIUpPOBa-
HUS, KiaccuuKaiuio
W YCIIOBUSI TIpPUMEHE-
HUSA MOJEJEH, OCHOB-
HbIE METOJBI U Cpe-
CTBa POEKTUPOBAHMS
WH()OPMAIIMOHHBIX |
ABTOMATU3UPOBAHHBIX
CHUCTEM, WHCTPYMEH-
TaJbHbIE cpenacTBa
MOJICITUPOBAHUS u
MIPOEKTUPOBAHUS

poBaHus UH(pOpMa-
IIUOHHBIX CUCTEM U
IPOLIECCOB, IPOEKTHU-
poBaHus nHpopMma-
IIUOHHBIX U aBTOMa-
TU3UPOBAHHBIX CUC-
TEM, TEOPETUIECKHE
OCHOBBI HH(POPMATH-
KM, CIIOCOOBI pabOThI
C MHCTPYMEHTAJIbHBI-
MU CPEJICTBAMH MO-
JeTUPOBAHUS U TIPO-
eKTHPOBAHUSI, OCHOBEI
IIPOBEICHUS MOJETIH-
POBaHUS POIIECCOB U
CHCTEM, METOJIOJIOTHH




IMOCTPOCHUA MO,I[GJ'IGI’I
CJIOXKHBIX CUCTEM

OINK-82 Ymers: npume-
HATH HA TIPAKTHKE Mare-
MaTUYeCKUe MOJICITH, Me-
TOIBI U CPEJICTBA TIPOCK-
TUPOBAHKSI M aBTOMATH-

CTPOUTH MOJeNI UHPOP-
MAaIMOHHBIX [IPOLIECCOB U
CUCTEM C IPUMEHEHUEM
COBPEMEHHBIX UHCTPY-
MEHTaJIbHBIX CPE/ACTB,

3aIM CHCTEM Ha TPaKTH- MIPOBOJIUTH MOJICITMPOBA-
Ke HHE TPOIECCOB U CHCTEM

OINK-8.3 Braners: Ha- - - HABBIKAMU TPOCKTUPOBA-
BBIKAMH  MOJICIIAPO- HUsI HHPOPMAIIMOHHBIX U
BaHUS U IPOCKTHPO- aBTOMATH3UPOBAHHBIX
BaHusg  HMH(OpMaIH- CHCTEM, Pa3IMYHBIMU Me-

OHHBIX MW aBTOMAaTHu-
SUPOBAHHBIX CUCTEM

TOJaMHU UCCIICIOBAaHUA U
MOJCIIUPOBAHUA CUCTCM;
COBpPCMCHHBIMHU IMTaKCTAMH
HUMHUTAllMOHHOT'O MOOCIHN-
POBaHUA CUCTEM




4. CTpyKTYypAa U COAepKAHUE TUCIHUIIMHBI

4.1 Pacnipenesienne TPyA0€MKOCTH IMCIUIIMHBI IO BUIaM padoT

Mo ceMecTpam

O6m1ast Tpy10EMKOCTh TUCIUIUIMHBI cocTaBisieT 4 3ad.en. (144 gaca), ux pac-
IpeIesieHre 10 BUAaM padoT ceMecTpaM MPEACTaBICHO B TaOHIIe 2.

Tabmuma 2
Pacnpeneﬂenne prIlOéMKOCTI/I JUCHHUIIJIMHBI 110 BUJIaM paﬁoT BS CEMECTPE
TpynoéMKOCTb
Bun yueoHoi paGoTsl qac. B T.4. I10 ceMecTpaMm
Bcero™ No 5*
O01mas Tpy10éMKOCTh TUCIUTUTHHBI IO 144 144
y49eOHOMY TIIaHy
1. KontakTHasi padora: 52,4 52,4
AynuTopHasi padoTa 52,4 52,4
8 MOM uucre:
qaexyuu (J1) 16 16
npaxmuyeckue sauamus (113) 34 34
KOHCYIbmayuu nepeo dK3aMeHOM 2 2
KOHMAKMHAsL paboma Ha NPOMeHCYMOYHOM KOHMPOIe 04 04
(KPA) ' '
2. CamocrosteabHas padora (CPC) 67 67
camocmosmenvHoe usyueHie pazoenos, Camono02onosKd
(npopabomxa u nogmopenue 1eKYuoHHO20 Mamepuad u 424 424
Mamepuana yyeOHUKo8 U yueOHblX nocooutl, n0020mMosKa ' '
K NPAKMUYECKUM 3AHAMUAM)
Iloozomoeka K 3K3aMeHy (KOoHmpoib) 24,6 24,6
Bu1 npoMexyTOYHOTO KOHTPOJISL: DK3aMeH
4.2 Conep:xkanme TUCHUIIAHBI
Tabmauma 3
TemaTu4eckuil IJIaH Y4eOHOM TUCIUILINHBI
AynurTopHasi padora Bueayauropn
Hazrs:zﬁil;ﬁe(gzsgzggiéz; o Bcero J 113 IIKP | as pa6ora
Bcero/* CP
Beenenue 9 1 3 - 5
Tema 1. OcHOBHbBIE TOHATHUS, TPUHIUIIBI U 7 - 2 - 5
METO/Ibl TEOPUU MOJICITUPOBAHUS.
Tema 2. OCHOBBI TEXHOJIOTUU TIOCTPOEHUS 8 1 2 - 5
MOJEIIEH.
Tema 3. Buasl Mozenei 1 3Tarbl 7 1 1 - 5
MOJICITUPOBAHUS.
Tema 4. banancoBbIe MOZIEITH U METOIBI 8 1 2 - 5
MIOCTPOEHUS MOJIENIEH HA
ocHoBe U depeHInaTbHbIX YPaBHECHUH.
Mopenu cucTeM ¢ COCpeIOTOUEHHBIMU U
pacupeieIEHHBIMU TapaMeTPaMH.
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HanmeHoBaHMe pa3ie/ioB U TeM
JUCUMILINH (YKPYITHEHHO)

Bcero

AyauTopHasi padora

JI

113
BCero/*

IIKP

Bueayauropn
asi pabora
CP

Tema 5. CtaTucTHYECKOE MOAECIMPOBAHNE
cuctem. Metoa Mounte-Kapio.

2

5

Tema 6. ['eHepaTopbl CIy4ailHBIX YHCEN U
UX UCIOJIb30BaHUE

Tema 7. CTOXacTH4ECKOE MOJICTUPOBAHUE
BEJIWYUH U COOBITHH.

Tema 8. CroxacTHyeckoe MOJICTHPOBaHUE
IPOLIECCOB.

Tema 9. IToToKH CTy4allHBIX COOBITHIA.
Pacnpenenenue Ilyaccona. Cucremsl
MaccoBOro o0ciykuBaHus. MapkoBckue
LETH.

Tema 10. Umutanmonnoe
MOJICJTUPOBAHUE.

Tema 11. PerpeccuoHHbIH U
KOpPPESLMOHHBIN aHaIN3
AKCIIEPUMEHTAIbHBIX ITAHHBIX.
Perpeccuonnsie mogenu. Cunres
KOPPEJSLIMOHHBIX MOJEIIEH.

Tema 12. MonenupoBaHue THHaAMUYECKUX
nuckpeTHbix cucteM. Cetu [lerpu.

Tewma 13. MonenupoBanue
WH(OPMAILIMOHHBIX MPOILIECCOB M CUCTEM.

Tema 14. Anroputmuzauus Mojaenei
CUCTEM U UX MALMHHAs pealnnu3arius.
BbruncnuTenbHble cpeibl 1715 TOCTPOSHUS
MOJICIIECH.

Tema 15. KoMinekcHble MOAEIH NPU
00paboTKe OMBITHBIX TAHHBIX CIIOKHBIX
CUCTEM. DHTPONUITHBIE METOIbI
MOJICIUPOBAHUS CJIOKHBIX MPOIECCOB.

Tema 16. MeTo1bl MTHXKXEHEPHOTO
MozenupoBaHusa. CUCTEMOIMHAMUYECKUE,
OHTOJIOTHYECKHE, IIEHOJIOTHYECKHE
MoJ1eJ1 MHQOPMAIIMOHHBIX, TEXHOTEHHBIX
1 OOII[ECTBEHHBIX CUCTEM.

14,6

11,6

KOHTaKTHasi paboTa Ha MPOMEKYTOUYHOM
koHTpoiie (KPA)

0,4

0,4

KOHCY.HBTaI_II/II/I nepe] 5K3aMCHOM

HToro mo gucuUILINHE

144

16

34

2,4

91,6
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BBenenne

[Ipenmer kypca, ero uenu u 3aaadyv. MoJenupoBaHHE KaK METOJ HAay4YHOTO
no3HaHusl. OCHOBHBIE MOHSTHSL.

Tema 1. OcHOBHBIC NOHATHS, IPUHIUNBI 1 METOAbI TEOPUH MOJAETMPOBA-
HHUS.

[Ipenmer kypca, ero uenu v 3aaadyd. MoJenupoBaHHE KaK METOJ HAy4YHOTO
no3Hanus. OcHoBHble ToHATUA. Kiaccudukanus BUIOB MOJENEH U METOJIOB MOJIe-
JUPOBAHMS cUCTEM. [ [pHHIMIBI CHCTEMHOIO MOAX0AAa B MOAEIUPOBAaHUU. [[pUHIUIIBI
npolecca MOJAEIUPOBaHUA (IPUHIMIT OCYLIECTBUMOCTH, IPUHIIUI MHOKECTBEHHOCTH
MoOJIeJIeld, TPHUHIUI arperupoBaHus, MPUHUUIT NapameTpusanuu). MeTtoasl Teopuu
moaenupoBanus. Gopmammsarus cuctem. Cuctema. DnemMeHT. OOBEKT — CBOMCTBA H
npouecc. Ceszu. Ctpykrypa. [lepemeHHbie, mapaMeTpbl U COCTOSTHUE CUCTEM.

Tema 2. OCHOBBI TeXHOJIOTMH MOCTPOCHUS MOJIeJICH.

OOmiasi XapakTepucTUKa MHpoOJEeMbl MOJEIMPOBAHUS CHUCTEM (PKCIEPUMEH-
TaJbHBIE MCCIICJOBAHUS CHUCTEM, XapAKTEPUCTHKUA MOJEIIEH CHCTEM, NPAKTHUYECKHUE
LeJIU MOAENUpoBaHus cucteM). OCOOEHHOCTH MOCTPOEHUSI MOJENIEH CIOXKHBIX 00b-
€KTOB U siBJI€HUI. VCcroap30BaHNEe MOACINPOBAHUS NIPU UCCIEAOBAHUH, IPOEKTUPO-
BaHWH U JKCIUIyaTallM CJIOKHBIX CHUCTEM. [ MITOTE3bI U TONYIIEHHS B UCCIIEI0BAHUN
cucteM. [IprHINI COOTBETCTBEHHBIX COCTOSHUW. IIpUMHIMIBI AMHAMUYECKOTO OIIH-
canusi. MozenbHOE U pealibHOe BpeMs. YPOBHHU a0CTpakUWHU, aJIeKBaTHOCTb, JOCTO-
BEPHOCTb, TOYHOCTh M 3P (HEeKTUBHOCTH Mojenu. [IporpammHoe obecrnieueHue mpo-
necca MoaenupoBanus. [IpuMepsl peanuszanuu MOAEIEH CUCTEM.

Tema 3. Buasl mojesieil 4 3Tanbl MOJAETHPOBAHMS.

OcCHOBHBIE TTOAXOJIBI K MOCTPOCHUIO MaTEMAaTHYECKUX Moaeneit cucrtem. Cra-
TUYECKHUE U JUHaMUyeckue mojenu. HenpepriBHbIE, TUCKPETHBIE U THOPHUIHBIE MO-
nenu. JleTepMUHUPOBAHHBIE U CTOXAaCTUYECKUE MOJETU. AHAIMTUYECKUE U UMUTa-
UOHHbIEe Mojenu. Bo3moxHbie npusoxkeHusi. TpeOoBaHUS MOIb30BATENs K MOJIEIH.
OTanbl MOJEIUPOBAHUS CUCTEM (TIOCTPOEHUE KOHUENTYadbHOW MOJENIU CUCTEMBI U
ee opmanuzanus, anropuTMU3aLKsg MOJETU CUCTEMbI U €€ MAalllMHHAs pealn3alus,
NOJTy4Y€HHUE U UHTEPIPETALs Pe3yIbTaTOB MOJICIUPOBAHUS CUCTEMBI).

Tema 4. banancoBble MoeJ M W MeTOAbI NMOCTPOEHUSI MOJeJIeH HA OCHO-
Be AU depeHunanbHbIX ypaBHeHHH. Mogeau cUCTeM € COCPeI0TOYEHHbIMH U
pacnpeae/JieHHbIMHU apaMeTpaMH.

AHanuTu4ecKkrue METOIbl MOACIUPOBaHUS. 3aKOHbBI COXpaHEHUs Beau4ynH. Me-
Toj OajlaHca W 3aJauyu MOJACIMPOBaHUS K ITuddepeHunabHbIM ypaBHEHUsIM. Mojie-
JU CHCTEM C COCPENOTOYEHHBIMHU IMapameTpamu. Moaenu CTpyKTYpHO IepecTpau-
BAEMBIX CUCTEM. MOJEINPOBAHUE CUCTEM C PACHPENCICHHBIMU MapaMeTpamu. Mo-
JETUPOBAHNE CUCTEM B YACTHBIX TPOU3BOIHBIX.

[Ipumepsl Mojieneil B MexaHuKe, (pU3nKe, TEXHUKE, IKOJIOTUU. YHCIIeHHbIE Me-
TOJbl WHTErpupoBaHus AUPPEepeHInanbHbIX ypaBHEHUN. MTepalMoHHbIE METOMbI.
[TpoGieMbl TOUHOCTH M TPOrpaMMHON peanu3auuu. KoMibioTepHble cucTeMbl pea-
JU3aIUU MOJIeTIel B TEXHUUECKUX MpuiioxkeHusax. [Iporpammusie cucrembr MathLab,
Simulink, LabView. Ilpumeps! peanu3oBaHHBIX MOJENEH (PU3HUECKUX CHCTEM.

Tema 5. Cratucruyeckoe moaenuposanue cucrem. Merox Monre-KapJio.

O01as xapakTepuCcTUKa METOAAa CTATUCTHUECKOTO MoienupoBanusi. CyluiHOCTb
METOJa CTaTUCTUYECKUX HCIBITAHUN. AJTOPUTMBI CTATUCTHYECKOTO MOJEIUPOBa-
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Hus. Metonx MonTte-Kapio. JlaTuuku u reHepaTopbl ciydailHbix uncen. OopaboTka
pe3yJIbTaTOB CTATUCTUYECKOIO MOAECIHPOBaHUS. OLIEHKA CBSI3HOCTH MapaMeTPOB MO-
neny. Bo3MOXHOCTM METOIAa CTAaTUCTUYECKOTO MOJIEIMPOBAHUS U €r0 TOYHOCTD.
Cxema ucrnonb3oBaHusi Metojga MoHTte-Kapiao npu ucciaenoBaHUU CHCTEM CO CIy-
YallHBIMU MapaMeTpaMu. BeluncinuTenbHblid 3KCIiepuMeHT. [lnanupoBanue u npoBe-
JICHUE BBIYUCIHUTENBHBIX 3KCIIEPUMEHTOB. [[puMepsl peain3annn MOAEINEN C UCIONb-
3o0BaHneM Metona Mounre-Kapio.

Tema 6. I'eHepaTopsl ciy4alHbIX YHCET M UX HCIIOJIb30BaHHE.

Kparkne cBenenuss o pacrpeneneHusix BEPOSTHOCTEH CIIy4auHbIX BEIUYMH.
HcTtoynukn ciydaiHeiX uncen. [lonsaTre reeBaociyqyalHbIX U CIIy9alHbIX YUCEN, UX
reHeparopsl. TpeOoBaHHA K IeHepaTopy ClydalHbIX unces. PaBHOMEpHBIA 3aKOH
pacripeniesieHus ciiydaiHbix uucen. [IpoBepka kadecTBa paboThl reHepaTopa. Meto-
JIbl MOJIEJINPOBAHUE HOPMAJIBHO PACHPEACIICHHBIX CIyYalHBIX BEJIMYUH C UCIIOIb30-
BaHUEM TI'€HEepaTOpOB (CBOWMCTBA HOPMAJIBHOTO pAaclpeaeieHus; TaOJIUYHBIA METOJ
reHepaluuyu HOPMAaJIbHO PaCIpEeieICHHbIX YHUCEN; METOJ TeHEPALMi HOPMAaJIbHO pac-
IIPEJCIICHHBIX YUCEII, UCIIOIB3YIOMUN LEHTPAIBHYIO MPEIEIBbHYI0O TEOPEMY; METOJ
Mromnepa). MonennpoBaHue pa3InyHbIX BEPOSTHOCTHBIX pacnpezesneHui. [lpumepsl
MOJEJIEN PACIIPENEIICHUM U PE3YJIbTaThl MOJEIUPOBAHUS CIIy4YalHbIX BEJIUYHH.

Tema 7. CToxacTuueckoe MOeJTUPOBAHHE BEJINYNH U COOBITHIA.

MopnenupoBanue AUCKPETHBIX W HENPEPBIBHBIX CIy4alHbIX BelWYnH. CTaTh-
CTUYECKOE MOJIETMPOBAHHUE CIIyYalHBIX (PAKTOPOB M cOObITMH. Peanuzaums cratu-
CTUYECKOTO JKCIEpUMEHTa. MoaenupoBaHue CIy4alHbIX BEJIWYUH C 33JaHHBIM 3a-
KOHOM pacrpeesieHusi (METO ] CTYNEHYaTON anmnpoKCUMAalUU, METO/ YCEUECHUs, Me-
TOA B3ATHUSI 0OpaTHOM (pyHKIMM). MoAenupoBaHUE CUCTEMBI CIyYalHBIX BEJITUYMH.
MonenupoBaHue MPOCTHIX CIyYaHBIX COOBITUI. MoJenupoBaHe MOJHOW TPYMIbI
HECOBMECTHBIX COOBITHIA.

Tema 8. CToxacTudeckoe Mo1eJIMPOBaHME MPOIECCOB.

IToHATHE O CTOXAaCTUYECKOM ITporecce. BUIbl U XapaKTEPUCTUKHA CTOXACTUYe-
CKHMX IpolieccoB. BpemeHHbIe psifibl. MeToAbl TEOPUHU CIyYaHBIX MPOLIECCOB (MO/Ie-
JIMPOBAHUE PSALOB HA OCHOBE UX JCKOMIIO3UIMU U CHHTE3a, PETPECCUOHHBIN aHAJIN3
«pan Ha psaa», meroa APIICC, meron APIICC ¢ uHTepBEeHIIMEN, SKCIIOHEHIINATBHOE
CIVIAKMBAHUE, CIEKTPaJIbHbIA MeTOon Dypbe, CE30HHAs AEKOMIIO3ULMA, aHAIU3 pac-
npejeneHHbIX JaroB). COOBITHIHO-TUCKPETHOE MOJACIUPOBAHUE CUCTEM U IPOIIEC-
COB.

Tema 9. Iloroku ciaydaitnbix coObiTHil. Pacnpenesnenne Ilyaccona. Cucre-
MBI MacCOBOI0 00CIy:KUBaHUA. MapKOBCKHeE L.

[ToToku ciyualinbeix coobiTuii. Pacnpenenenue Ilyaccona. [lyaccoHoBckuit mo-
TOK CIy4alHbIX cOObITUN. MonenupoBaHie HEOPAUHAPHBIX MOTOKOB COObITUN. Mo-
JIeTUPOBAHNE HECTAIIMOHAPHBIX MOTOKOB COOBITHM. [TOTOKM CiydailHBIX COOBITHUH C
nocneneiicteueM. [lotok ITanpma. ITotoku Dpnanra. MoaenupoBaHue CUCTEM Mac-
coBoro oociyxuanus. Cuctemsl ¢ oTkazamu. OJHOKaHAJIbHAS CHCTEMa C OTPaHU-
YEHHOW W HEOrpaHU4YeHHOU ouepenbto. [IpuMep mMoaenu npocrenmeid cucteMsl. AJl-
TOPUTM 00CHy>KuBaHUs 3aABOK. OCHOBHBIE TOHSTHS Teopur MapKOBCKUX IeEmNeil.
KpaTtkoe onucanme MapkoBckux mpoueccoB. MareMaTuyeckui anmapar u MOJIEIIH-
poBaHne MapKOBCKHX CIIy4alHBIX IIPOLIECCOB C AUCKPETHBIM BpeMeHeM. Moaenupo-
BaHME MapKOBCKUX CIy4aillHBIX IPOLIECCOB C HEMPEPBIBHBIM BpeMeHeM. Polib nemneit
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MapkoBa B OMOJIOTUYECKHUX U COLMOJIOTMYECKUX HaykaX. [Ipumepbl npuHsATUS perie-
HHUM C IOMOLIBbI0 MapKOBCKHX LIETIEH.

Tema 10. UMuTanuonHoe MoieIMpoOBaHHUe.

[ToHATHE MMHUTAIIMOHHOTO MOJenupoBaHud. lIpemmyiiecTBa nepen aHaIUuTH-
YecKuM MojenupoBanueM. O01acTh MPUMEHEHUS U KIacCU(PUKALIMS UMUTAIIMOHHBIX
mozened. [IpobieMbl 1 3Tanbl pa3pabOTKM MMUTALMOHHBIX Mojerneil. ['uOpuaHbie
mMonenu. OmnucaHue MOBEACHHS CHUCTEMBI (MOJEIMPOBAHHE CIyYalHBIX (DAKTOPOB,
YIPABJICHUE MOJEIBbHBIM BpeMeHeM). MojenupoBaHue NapajiesIbHbIX IPOIECCOB.
[TmanupoBanre MOJCTBHBIX IKCIIepUMEeHTOB. OOpaboTKa W aHAIHM3 PE3yJIbTaTOB MO-
JenMpoBaHus (OIIEHKa KadecTBa MMUTAIMOHHOW MOJEINH, MOA00p MapaMeTpoB pac-
IpeeleHnid, OlIeHKa BIUSHUS U B3auMoCBs3u (aktopos). [Ipumeps! 3anay, pemrae-
MBIX C TOMOILbIO UMUTALIMOHHOTO MOJEIMPOBaHUS (IPOEKTUPOBAHUE U aHAIM3 MIPO-
U3BOJICTBEHHBIX CHCTEM, CHUCTEMBI MAacCOBOTO OOCIYKMBAaHMS, MPOTHO3UPOBAHHE
Pa3BUTHS COLMATBHBIX U (PMHAHCOBBIX CUCTEM U T. 1.). [Ipumepsl rio0aabHBIX UMU-
TallMOHHBIX MoJjeneit (monens Doppecrepa, moaens Mecaposuya-Ilectens). Mone-
JIMPOBAHUE NTPOU3BOJACTBEHHBIX IIPOLIECCOB U CUCTEM.

Tema 11. PerpecCMOHHBINA ¥ KOPPEJANMOHHBIA AHAJIH3 IKCIIEPUMEHTAJb-
HbIX JaHHBIX. Perpeccmonnbie Mogean. CHHTE3 KOPPEJISAMOHHBIX MO/ EICH.

Perpeccuonnsie Mozenu. ['unore3sl 0 (yHKIMOHMPOBAHUM YEPHOIO SILHUKA.
Koppensunonneiii ananu3 gaHHbiX. HesaBucumele U 3aBucHMBbIE ITepeMeHHble. Kirto-
YEBbIE MMOHATHUS, OMUCHIBAIOIINE CBS3H MEXAY MEPEMEHHBIMU (CTaTUCTUYECKAs 3aBU-
CUMOCTb, KOA(DPUIIMEHT KOppesSIU (YaCTHBIM, MHOXKECTBEHHBIU, napHblid U [Iup-
COHA), KOPPEJSILIMOHHOE OTHOIIEHHE, KOAP(OULIMEHT AeTePMHUHALINH, JIOKHBIE KOppe-
nsiuun). CTaTUdecKkue perpeccuoHHbie Mojenu. Jluneiitnas monenb. MHOXeCcTBEHHAs
Mozenb. [lommHOMUaNIbHAS U MYJIbTUIUIMKATUBHAS Mojaenu. OOpaTHas U 3KCIOHEH-
uagbHas Mojaenu. J[uHamudeckue perpeccuoHHbie Mojenu 1 u 2 mopsiaka. OOmmii
ClIly4ail JMHAMUYECKON PEerpecCHOHHON MOJen B BUAE AU(PGEPEHITNATBHOTO YpaB-
HeHus. JlnHaMu4deckasi perpeccCuoHHasi Mojieib B Buae guibrpa Kamimana. Mogenb
CUTHAJIa U yCTpOMCTBa B mpencrasiiecHun Pypwe. KomnbrorepHas peanusauus per-
PECCHOHHBIX Mozenen. [Ipumepsl MOCTpOEHUs O ONBITHBIM JaHHBIM MOJEIEH B IIPO-
rpaMMHOI cucteMe Statistica.

Tema 12. MoaeaupoBanne JUHAMHUYECKHX IUCKPeTHbIX cucreM. Cern
Merpmu.

[IprmeHeHne ceTeBbIX MOAENEN ISl ONMCAHUS MApAIIIENbHBIX IporeccoB. Ce-
tn Ilerpu. Ilpupona cucrem, moaenupyemoix cersimu llerpu. Iloaxonsl Kk mpoexTu-
poBaHMIO cructeMm ¢ nomombto cererd [letpu. OcHoBHBIE onpeneneHus. OyHKINOHHU-
poBanue cerer Iletpu. Ctpykrypa n npasuna BeinonHeHus cered [letpu. Monenu-
poBaHue cucTeM Ha ocHoBe cereid IleTpu (COOBITHS U yCIIOBUSI, OTHOBPEMEHHOCTD U
KOH(DJIMKT, MOJIETMPOBAHUE MapalIeIbHbIX CHCTEM B3aHMMOJICUCTBYIOIIUX MPOIIEC-
coB). CroiictBa cereit Ilerpu. JIunamuka cetu Iletpu. ACHHXPOHHOCTB. Y CTOWYM-
BocTb. [lapamnennsm. Kouduukraocts. YHuBepcanbnas cetsb [letpu. Bunsl u anammus
cereit [lerpu. [Ipumepsl 3amau ananusa cereit [lerpu.

Tema 13. MonenupoBanne HHPOPMANMOHHBIX NPOLECCOB M CHCTEM.
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WNH(popmalinoHHbIE CUCTEMBI KaK UHCTPYMEHT aHAJIMTUKU W YNpaBiIeHUs. AK-
CUOMBI YIPaBJIEHUS UHPOPMAILIMOHHBIMU CUCTEMaMH U aKCHMOMBI TEOpUU HH(OpMa-
IIUOHHBIX JUHAMHUYECKUX MPOIecCOB (MHPOPMAMOHHON cUHEepreTuku). Moaenupo-
BaHUE MH(POPMAIMOHHBIX IporieccoB U cucreM. Mupopmanus. Mcuncnenue uadop-
Manuu. llonste m u3MepeHue cioxHocTH cucrteMbl. HMepapxus. Uwucmo. Mepa.
[lIxana. PazamepHocTs. PazpaboTka MH(OIOTHYECKOW MOJICNH MIPEIMETHON 00IacTH.
Wnentuduxamms codsituii u onpenenenune pynkuui KUC. Onpenenenus ¢yHKIMO-
HAJIBHBIX XapaKTePUCTUK o00bekTa ympaBieHus. CTpykTypa HHPOPMAIIMOHHO-
BBIUHCIIUTENBHBIX CUCTEM. XapaKTepUCTUKH HanexHocTu. [TokazaTenu apdexTuBHO-
CTH UHPOPMAIMOHHBIX cucTeM. Tumbl nHbopMamoHHbIX Mojenel. [loctpoenne ma-
TEMaTUYECKOM MOJENH MH()OPMALMOHHOW CUCTEMBI. [lepCreKTUBbI pa3BUTHS METO-
JIOB M CPEJICTB MOJECIIMPOBAHUS B CBETE HOBBIX HH(POPMALIMOHHBIX TEXHOJIOTUH.

Tema 14. AaropurMuszanus MoJe/ed CHCTEM M MX MAIIMHHAS peaju3a-
uMs. BeryucaureabHbIe cpeabl 1 OCTPOCHUS MO eJIei.

IIprHIMIBI TOCTPOECHUS MOACIUPYIOIIMX AIropuT™MoB. [Ipuniun «/lensra t».
[Mpunuun «OcoObix coctossHuiy. [Ipunnun «llocnenoBaTenbHOM NPOBOJIKU 3asBOK.
OObexTHbI npuHIUI. POPMBI PEACTABICHUS MOIETUPYIOIINX alropuTMoB. Bribop
UHCTPYMEHTAJIBHBIX CPEACTB JJI1 MOJAEIUPOBaHUs. BeluncinuTenbHas cpena MOJAEIH.
AHanoroBble, HaTypHble, THOpUAHbIE cpeabl. ba3bl naHHBIX MoaenupoBaHus. Pa3Ho-
BUJTHOCTH CHCTEM 0a3 IaHHBIX.

Tema 15. KommiekcHbie Moae/ M IPH 00pad0TKe ONBITHBIX JAHHBIX CJI0XK-
HBIX CHCTEeM. JHTPONUITHbIC METOAbI MOICTMPOBAHMS CJIOKHBIX IPOLIECCOB.

OOBeKThl KOMIUIEKCHOM OIIeHKM U JaHHble. CyIIecTBYIOIIAsi METOI0JIOTHS
KOMIUIEKCHOM OUEHKH. [[pMHIUITBI, THIIOTE3bI U METOABI TIOCTPOECHUS MOENEN KOM-
IJIEKCHOW OLEHKU. BepOsSTHOCTHBIE METONBI KOMIUIEKCHOM OLEHKU. OCHOBHBIE IO-
HATHSA KOMIUJIEKCHOM OLIEHKH (COCTOSIHME OOBEKTa, XapaKTepHbIE COOBITHSI, BEPOSIT-
HOCTb COCTOSIHUS, CTATUCTHYECKAsl U T€OMETpUUYECKasi BEPOATHOCTb COOBITHM, cpena
MOJIETTMPOBAHUS, MHOTOMEPHOE MMPOCTPAHCTBO COCTOSIHUM U T. 11.). AJTOPUTMBI COp-
TUPOBKH, TPYNIHPOBKU U MOJACYETA YACTOT COBMECTHBIX cOObITUH. [Ipuknannbie 3a-
a4y KOMITJICKCHOM OIIEHKH.

[IpyHIMIIBI CYIIECTBOBAHUSA SHTPONUHM M COXpaHEHHs MH(OpMalMHU B MpO-
CTPAHCTBAaX COCTOSIHUM CJIOXHBIX CHCTEM. DHTPOIHMUHBIE METOABl MOAEIHPOBAHUS
npoueccoB. [loHsATHE PHTpPONMM M TOTEHIMAIa COCTOSIHUSA OO0BEKTOB. OCHOBHBIE
MOAXO0/Ibl K MMOCTPOEHUIO YPABHEHHUM COXpaHEHUs MHPOPMALIUU J1JI1 MAaCCUBOB OIBIT-
HBIX JaHHBIX, XapaKTEePU3YIOLIUX (PU3NYECKYI0, OMOJIOTMUECKYI0 MU COLHUAIBHO-
DKOHOMHYECKYIO chCTeMBbI. OLeHKa, paH)KHUPOBAHUE U MTPOTHO3UPOBAHUE COCTOSTHUSA
U pa3BUTHUSl O0BEKTOB (CTpaH, PErMOHOB, TOPOOB, COLMANbHBIX rpyti). [Ipunsatue
PELIEHUI 1O pe3yabTaTaM MOJIEIUPOBAHNS U IPOTHOZUPOBAHUS.

Tema 16. Meroasl HHKeHepHOro mopaeaupoBanusi. CucremogMHaAMU4e-
CKHe, OHTOJIOTHYECKHEe, LEeHOJOrnyeckue MoaejJu HHGPOPMALMOHHBIX, TEXHO-
TeHHBIX M 001eCTBEHHBIX CHCTEM.

ITocranoBka u ananu3 3amadn. VlHBapuaHTHbBIE NMOHATUSA TeXHUKHU. Kpurepuu
TEXHUYECKUX OOBEKTOB. MEeTOJl SBPUCTHUECKUX MPHUEMOB. Mopdoaoruueckuii aHa-
JU3 U CHUHTE3 TEXHUYECKUX pEIICHHI. ABTOMATHU3WPOBAHHBIN CHHTE3 (PU3NUYECKUX
INPUHIUIIOB JAEUCTBUS. ABTOMaTU3HPOBAHHBII CUHTE3 TEXHUYECKUX peIIEeHUN (MHO-
roypoBHeBbIle Mopdosoruueckue Tadauibl, noctpoenne M-MJIM nepeBa TexHuue-
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CKHMX pEIlIeHHH, anropuT™Mbl moucka pemenuit Ha M-NJIN nepese). [louck ontumans-
HbIX TEXHUYECKUX pemieHui. [IoHdatus cucremHoi nuHaMuku. [IpuHOunel nocrpoe-
HUS MOJEJIEH, MaTEMAaTUYECKUI anmnapaTr U NpuHOUNbL. [IpunoxxeHus B mpeaAMETHBIX
obOnacTsx. cucremoauHaMuku. lleHonmornueckue monenu. I[loctynarsl nieHonOrHYe-
ckoi Teopuu. VccnenoBanue 11eHO30B B (popMe MOJICTUPOBAHUS U BUIOBOTO (PaHTO-
BUJIOBOT0) aHAJIM3a UX CTPYKTYpPHI B CTATUKE U IMHAMUKE. 3a/1a4u pa3paboTKu Mexa-
HU3MOB YCTOMYHMBOTO M COAJTAHCHPOBAHHOI'O PAa3BUTHS: MOJENb TEXHOT€HE3a, KOH-
LENTyaJbHAasi MOJEIb LIEHOJOIMYECKOrO YIIPABICHUS B COLMAIBHO-3KOHOMUYECKHUX
CUCTEMAX, LEHOJIOTMYECKasi MOJIEIb BbDKMBAEMOCTH Npeanpusatuil. OHTOJOTHA Kak
IIPEACTABICHHE KOHLENTYAIBHOW CUCTEMBI Y€PE3 JIOTHYECKYIO Teoputo. Monenu oH-
TOJIOTUM W OHTOJIOTUYECKOM CHUCTEMBL. METOHOJIOTUH CO3aHUA U <GKU3HCHHBIN
IUKI» OHTONOTMHU. [IprHIMIBI MPOEKTUPOBaHUA U peann3anuu oHtonorud. [Ipume-
PBI OHTOJIOTHH.

4.3 IIpakTHyecKkue 3aHATUSA

Tabmuua 4
Couepmaﬂue MPAKTHICCKHUX 3aHATHN U KOHTPOJIBHBIC MEPONIPUATHHA
DopMuUpyeMbI
€ Bun
Haspanue pasaeJia, Ne u Ha3BaHMe JIeKIUiA/ KOMIeTeHIMU | KOHTpoJbHOr | Koa-Bo
TEMbI HpaKTI/I‘IBCKl’IX 3aHATHHU n 0 qacoB
(MHIMKATOPLI | MEPONPUATHS
)
BBenenue Jlexuus 1 «BBeneHnue B TeOpHIO OIK-12; - 1
MOJICITUPOBAHUSI OIK-1.3;
OIIK-4.2;
OIIK4.3.
[IpakTuueckas padora 1 OIK-12, . 3
«MoaenupoBaHHe CIIy4alHbIX OIK-13, Y CTHBII orl-
YHCEI. OlIK-4.2 poc
OINK-4.3.
Tema 1 «OcHOBHEIE OIlK-1.2;
MOHSATHS, [TpakTuaeckas padbota 2 OIK-1.3;
MIPUHIUIIBI 1 «AHanu3 B3aUMOCBS3€EH OI1K4.2; o
METO/Ibl TEOPUU (KOppenLUOHHBINA aHAJIN3 OIK4.3; Y CTHBII orl- 2
. poc
MOJEIIUPOBAHUSI JTAHHBIX ).)». OIK-8.1;
OINK-8.2
OINK-8.3.
Tema 2. OcHOBEBI OIIK-1.2;
TeXHoorH Jlexknusa 2 «OCHOBBI TEXHOJIOTHH OIK-13
TOCTPOCHHUA MIOCTPOCHHUS MOJEIIEI OIK-4.2, i 1
MOJIENIEN. OIK4.3;
OINK-8.1.
[TpakTuueckas padora 3 8%:1;
«MonennpoBaHue CIy4alHBIX e THBIH OII-
qncZﬁec 3§;aHHLI§/IC3a}II<I({)H0M OIK-4.2, & poc ° 2
OIK-4.3;
pacmpeeneHus . ONKS81.
Tema 3. Bunsl Jlexkuus 3 «Buasl Mozeneit n OIK-1.3; i 1
MOJICJIEH U dTalbl ATaIbl MOJAEIUPOBAHUS» OI1K4.2;
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DopMupyeMbl

e Bun
HaszBanue paszeda, Ne 1 Ha3BaHUe JeKIUi/ KoMnereHuuu | KourpoanHor | Koa-Bo
TEMbI npaKanecmlx 3aHATUHA n (1] qacoB
(MHAMKATOPBHI | MEPONPUATHS
)
MOJICITMPOBAHUS. OIK4.3.
[IpakTrueckas padota 4 OIK4.2 Ve THBLH Ol
«PerpeccronHblii aHAIN3 OIIK4.3; 1
JTAHHBIX» OIK-8.1. poc
Tema 4 bananco- Jlexknms 4 « Mojenu cuctem ¢ OIK-4.2:
BBIC MOJICJIA U M€~ | COCPEAOTOYCHHBIMH H OIIK-43: i 1
TOZBI IOCTPOCHNS | PACIPECIICHHBIMH OIIK-8.1
MOJICJICH Ha OCHO- | TTapaMeTpaMu»
Be auddepeHnnaiL
HPIX YPABHCHIH. [IpakTuueckas padbora 5 i
Mounenu cucTeM ¢ - OIIK4.2; .
«IToctpoenue monenei Ha ' VY CTHEBIH OII-
COCPEAOTOHCHHDI- OCHOBE Mu(PepeHIINATHHBIX ypa OIK-4.3 poc 2
MU U pacipeieieH- - OIK-8.1.
HBIMU TIapameTpa- BHCHUID
MH.
Jlexknusa 5 «CtaTUCTHUECKOE OIK-12;
Tema 5 MOJIETTMpPOBaHKe cucTeM. Meton OIK-1.3; - 1
CraTuctaueckoe Mounrte-Kap:o.» OIIK-4.2;.
MOJICTTUPOBAHUE [TpakTudeckas pabora 6 OTTK-42"
cucteM. Meton «OnpeneneHue miomagn OIIK _4'3f YcTHBIN O1I- 5
Moure-Kapo. reOMEeTpUYECKUX QPUTyp o poc
OINK-8.1.
MeTtosioM MonTte-Kapmo.»
Tema 6 Jlekmus 6 « ['eHepaTopsr OTTK-1.2:
FeHep?TopLI CIIy4aifHbIX YHCEN U UX OHK-l:3j - 1
CIIy9aifHBIX YUCENl | MCIIOJIb30BAHHE »
U uX ITpakTryeckas pabora 7 } OIK-4.2: VeTHBI Ol
HUCII0JIb30BaHNE «MccnenoBanue 0COOEHHOCTEN U 2
M OINK4.3. poc
MIOCTPOCHHUE MOJIETIEII.
Tema 7 Jlexnus 7 «CtoxacTuueckoe OIIK-1.2;
CToxacTHYecKoe MOJEJIMPOBAHNE BETUYUH U OIK-13; - 1
MOJICIIUPOBAHNE COOBITHIN» OI1K4.2;
BEJIMYHH U [IpakTruyeckas padora 8 OIK4.3;
COOBITHH. «MccnenoBanre 0cOOEHHOCTENR U OIK-8.1; YcrTHBI O1I- 9
MTOCTPOCHHUE MOJIETICH CIIOKHBIX OIK-82; poc
00BEKTOB U SIBIICHUN OINK-83.
Teva 8 Jleknus 8 «CroxacTHuecKoe OIK-12,
Croxactuicckoe MOJICTTUPOBAHUE ITPOIIECCOB » OIK-13, i 1
MOJICIIUPOBAHNE OI1K4.2;
MIPOLIECCOB [IpakTuyeckas padora 9 OIK4.3;
«HccnenoBanne 0COOEHHOCTENR U OIIK-81; YcTHBIM OnI- 9
MOCTPOCHHUE MOJIETIEH CIIOKHBIX OIK-82; poc
0O0BEKTOB U SIBJICHUH » OIIK-8.3.
Tema 9. ITorokn Jlekmus 9 «IloToku cirydailHbIX OIK-1.2;
CITy4alHBIX COOBI- coOpITuii. Pactipenenenue OIK-1.3; - 1
tuii. Pactipenene- ITyaccona » OIK4.2..
nue Ilyaccona. [IpakTuueckas padora 10 OIlK-4.2; YcTHBIN OnI- 2
CucreMsl MaccoBo- | «IIpuMeHeHHe pactpeeIeHsI OIlK4.3; poc
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DopMupyeMbl

e Bun
HazBanue pa3jieia, Ne u Ha3BaHue JeKuuii/ KommnereHuuu | KoHTpoabHor | Koua-Bo
TEMBI NPaAaKTHYCCKUX 3aHATAN H 1} JacoB
(MHIMKATOPBI | MEPONPHUSATHS
)
ro oociyxuBanus. | [Tyacconay» OINK-8.1.
MapkoBcKue 1enu.
Tema 10. Unmrarm Jlexknusa 10 « UmMutanuonsoe OIK-1.2
OHHOC MOJIETTUPOBAHUE» OIK-1.3 i 1
MOJICIIMPOBAHUE. OlIIK4.2..
[TpakTrueckas padora 11 OIK-12, .
! YcTHBIN om-
«[Ipumenenue pacnpezesneHus OIK-1.3; 2
ITyacconay OlIIK4.2.. poc
Tewma 11.
Perpeccronnbri | Jlexmus 11 « PerpeccroHHbIi 1 OIK4.2;
KOPPCIGIIHOHHBIN | koppeIsIMOHHBIN aHaJIH3 OIK-4.3; - 1
aHaJus3 AKCICPUMCHTATBHBIX JTaHHBIX» OIK-8.1
IKCIIEPUMEHTAIBHBI
X JIaHHBIX.
Perpeccuonnsie
mozeau. CHHTE3 I[IpaxkTuueckas padora 12 OIIK-1.2, Ve THbL Ol
koppemsinuonnbix | «CHHTE3 KOPPEIALHOHHBIX OIK-13; poc 2
Mozeeil. Mozienei» OIIK-4.2.
Tema 12. Jlexuus 12 «MopaenupoBaHue OIK4.2;
MopenupoBanue JUHAMHAYECKHUX JUCKPETHBIX OIK4.3; - 1
TUHAMHYECKHUX cucteM. Ceru I[letpu.» OIK-8.1.
JUCKPETHBIX [Ipaktruyeckas padora 13 OTIK-1.2"
cucteM. CeTHn «MopnenupoBanue OHK-lI33 YcTHBIN O1I- 5
[Terpu. POOOTU3UPOBAHHBIX s poc
OINK4.2.
MPOU3BOJICTB ceTsimu [leTpu»
Tema 13. Jlexuus 13 «MonenupoBanue OIK4.2;
MonenupoBanue MH(OPMALMOHHBIX MPOLIECCOB U OIK4.3; - 1
MH(OPMALIMOHHBIX | CUCTEM» OIK-8.1.
IIPOLIECCOB U [IpakTnueckas padora 14
CHUCTEM. «BeposTHOCTHBIE MO/IETTH OIK-1.2; .
CIIy4alfHbIX BEJTUYHH C OIK-1.3; Y CTHBII orl- 2
3aJaHHBIM 3aKOHOM OIK4.2. poc
pacrpeeneHus
Tema 14.
AnTopuTMHU3aIUs Jlexuus 14 «AnroputMmuzanus OI1K4.2;
MOJIeIeH CUCTEM U | MOJeJIEH CHCTEM U X MalllMHHAS OIIK4.3; - 1
UX MallliHHAA peanu3anus» OIK-8.1.
peanuzanus.
BeruucnurensHeie
[TpakTuyeckas pabdora 15 i
CPENE! BT «MogaenupoBaHHe CIydalHbIX OIK-12, VYcrHbI On-
MTOCTPOCHHUS OIK-1.3; 2
MoETei. MMOTOKOB CUCTEM MaCcCOBOTO ONKA4.2 poc

O6CJ'Iy>KI/IBaHI/I$I C OTKazaMu»
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DopMupyeMbl
e Bun
HazBanue pa3jieia, Ne u Ha3BaHue JeKuuii/ KommnereHuuu | KoHTpoabHor | Koua-Bo
TEMBI NPaAaKTHYCCKUX 3aHATAN H 1} JacoB
(MHIMKATOPBI | MEPONPHUSATHS
Tema 15.
KOMILIEKCHEIE Jlexknug 15 « Komiuiekcusie OIK4.2:
MoJeny opu 00paboTke )
MOJC/TH 1TpH pH 0bp OINK4.3; - 1
06paboTke OTIBITHBIX JIAHHBIX CIIOKHBIX OIK-8.1
OIBITHBIX JaHHbIX | CHCTEM»
CIIOKHBIX CHCTEM.
SHTponHiiHbIe IIpakTuyeckas pabora 16
METOJIbl «BeposTHOCTHBIE MOAEIU OIK-12, .
o ! VY cTHBII o1I-
MOJICTHPOBAHUS CIIly4aillHbIX BEJIMYUH C OIK-13; oc 2
CIIOKHEIX 3aJJaHHBIM 3aKOHOM OIIKA4.2. P
IIPOLIECCOB. pacnpeeneHus»
Tema 16. MeTonasnl
WHXCHEPHOTO
P OIK-4.2;
MOJICTTUPOBAHUSI. Jlexmus 16 «MeTobl OIIK-A3: 1
CucremMolMHaMHUu€e | MHKEHEPHOTO MOJCIIUPOBAHUS OIIK. 8.11
cKue, -
OHTOJIOTHYECKHE,
L[EHOJIOTUYECKUE
MOJICTTH
[TpakTrueckas padora 17 OIK-12, .
MH(OPMALIMOHHBIX, ' YcTHBIHN o1-
«BeposaTHOCTHBIE MOJIeTTH OIK-1.3; 2
TEXHOTCHHBIX H . . poc
CITy4ailHBIX TOTOKOB COOBITHUI» OIK-4.2.
0O0IIIECTBEHHBIX
CHUCTEM.
Tabnuma 5

Hepequb BOIIPOCOB VI CAMOCTOATECJIBbHOI0 U3YUYCHUA TUCHUIIJIHHBI

Ne Ilepeuenb paccMaTpuBaeMbIX BOIIPOCOB 1JIsl
HasBanmue pasaeiia, TeMbl
n/n CaAMOCTOSITEJIbHOTO U3Y4YeHHS
1. | Tema 1 «OcHOBHBIC IOHATHS, Mertobl Teopun MoaenupoBaHua. opmanusanus CUCTEM.
MIPUHLHUIIBI 1 METOJIbI TEOPUHU Cucrema. DnemeHnT. OO0BEKT — cBOMCTBa U mporiecc. CBs3U.
MOJIETUPOBAHUS» Crpykrypa. [lepeMeHHbIe, mapaMeTpbl U COCTOSTHUE
cuctrem.( OIIK-1.2; OIIK-1.3; OIIK-4.2; OIIK-4.3; OIIK-
8.1; OITK-8.2; OITK-8.3)
2. | Tema 2. OCHOBBI TEXHOJIOTHH YpoBHU aOCTpakiu, aIeKBaTHOCTh, IOCTOBEPHOCTb,
MOCTPOEHUS MOJIEIIEH. TOYHOCTH U 3P PexTuBHOCTH MOAenu. [Iporpammuoe
obecrnieueHue mporecca MoaenupoBanus. [Ipumepsr
peanu3anuu mozaenent cucrem. ( OINK-1.2; OINK-1.3; OIIK-
4.2; OTIK-4.3; OIIK-8.1; OIIK-8.2; OTIK-8.3)
3. | Tema 3. Buubl Mmogeneit u TpebGoBanwus MOIB30BATENS K MOJICTTH. JTaIlbl
3Tarbl MOJAEIUPOBAHUSL. MOJICTTMPOBAHUS CHUCTEM (TIOCTPOSHUE KOHIIETITYaIbHON
MOJICNIA CHCTEMBI U €€ (popMaTu3aiius, ailrOPUTMHA3AITUS
MOJIETIM CUCTEMBI U €€ MAallMHHAS Peau3alus, oJTy4YeHHe
U MHTEpIpeTalus pe3yabTaTOB MOJAETUPOBAHUS CUCTEMBI).
( OIIK-1.2; OIIK-1.3; OIIK-4.2; OIIK-4.3; OIIK-8.1,
OIIK-8.2; OITK-8.3)
4. | Tema 4 banancoBeie Mmogenu 1 | [Ipo0iaeMbl TOUHOCTH U IPOTPAMMHOM pea3alyH.
METO/Ibl TOCTPOCHUSI MOJIETIEN KomnbroTepHbie CUCTEMBI peaau3aiui MOJIeNIeH B
Ha texuuyeckux npuioxenusx. ( OIIK-1.2; OIIK-1.3; OIIK-
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Ne

HasBanmue pasaeiia, TeMbl

Ilepeyens paccMaTpuBaeMbIX BONPOCOB /IS

n/n CAMOCTOSITEJILHOT0 M3YYCHHS
ocHoBe auddepernmanbabx yp | 4.2; OIIK-4.3; OIIK-8.1; OIIK-8.2; OIIK-8.3)
aBHEeHMI. Mozenu cucreM ¢
COCPEOTOYEHHBIMU U
pacnpeesieHHbIMU
rapamMeTpamH.

5. | Temas BeruncnurensHslii skcriepuMeHT. [lnanupoBanue u
Craructuueckoe MIPOBEICHUE BBIUMCIUTENBHBIX IKCIIEPUMEHTOB. [Iprmepsl
MOZCIIMPOBAHUE CUCTEM. peann3alnuy MoJIENel ¢ NCI0JIb30BaHNEM MeToja MoHTe-
Meton Moute-Kapio. Kapmo. ( OIIK-1.2; OIIK-1.3; OIIK-4.2; OIIK-4.3; OIIK-

8.1; OIIK-8.2; OIIK-8.3)

6. | Tema6 MoaenupoBaHue pa3IuYHbIX BEPOSITHOCTHBIX
I'eneparopsl ciiyyailHbIX uKcen | pacnpeneneHuid. [Ipumepsr moneneil pacnpeneieHui u
U UX UCHOJIb30BaHUE pe3ynbTaThl MOJICTTUPOBaHUs ciry4aiiHbix BenuuuH. ( OITK-

1.2; OIIK-1.3; OIIK-4.2; OIIK-4.3; OIIK-8.1; OIIK-8.2;
OIIK-8.3)

7. | Tema?7 MopnenrpoBaHue CUCTEMBI CIIYYalHBIX BEJIUYMH.
CroxacTuueckoe MonenupoBaHe MPOCTHIX CITYYalHBIX COOBITHIA.
MOJIETUPOBAHUE BEJINYUH U MopenupoBaHue MOJHON TPYIITEI HECOBMECTHBIX
COOBITHIA. coOprtmii. ( OIIK-1.2; OIIK-1.3; OIIK-4.2; OIIK-4.3;

OIIK-8.1; OIIK-8.2; OITK-8.3)
8. Tema 8 CTOXACTHICCKOe CoOBITUIHHO-TUCKPETHOE MOJICIMPOBAHUE CUCTEM U
nporneccos. ( OIIK-1.2; OIIK-1.3; OITK-4.2; OIIK-4.3;
MOJEJIIMPOBAHUE ITPOLIECCOB OITK-8.1; OTIK-8.2; OITK-8.3)

9. Marematrnueckuii annapar u MojenupoBaHue MapKkoBCKUX
Tema 9. TloTokH cyuaitHbIx CIIy4alHBIX MPOIIECCOB C JMCKPETHBIM BPEMEHEM.
cobbrTHii. PacTipecicHHe MoaenupoBanne MapKOBCKHX cnyqa%me MPOLIECCOB C
Tyaccona. CHCTEMBI MACCOBOTO HelnpepbIBHBIM BpeMeHeM. Ponb neneit Mapkosa B
oGenysKmBarms. MapkoBekHe OMOJIOTMYECKUX U COLIMONIOTHYECKHX HayKaX. HpI/IM?pBI
B NPUHSTHS PEIICHUH ¢ TOMOIIIBbI0 MapKOBCKuX 1iernei. (

OIIK-1.2; OIIK-1.3; OIIK-4.2; OIIK-4.3; OIIK-8.1; OIIK-
8.2; OTIK-8.3)

10. | Tema 10. UmuTanmonHoe [Ipumepsl 3a1a4, pemaeMbIX ¢ MOMOIIbI0 UMUTALIMOHHOTO

MOJIETUPOBAHUE. MOJIETTMPOBaHUS (MPOSKTUPOBAHUE U aHAIH3
IIPOU3BOJICTBEHHBIX CUCTEM, CHCTEMBI MacCOBOTO
00cIyXKUBaHUS, MPOTHO3UPOBAHNE PA3BUTHUS COLUATBHBIX
¥ (PMHAHCOBBIX CUCTEM H T. [1.). [Ipumeps! rnoGanbHbIX
MMUTAIMOHHBIX Mojienelt (Moaens doppecrepa, Moenb
Mecaposuua-Ilecrens). MonenupoBanue
MIPOM3BOJICTBEHHBIX mporeccoB U cucteM. ( OTTK-1.2;
OIIK-1.3; OIIK-4.2; OIIK-4.3; OIIK-8.1; OIIK-8.2; OIIK-
8.3)

11. | Tema 11. JluHamudeckasi perpecCHOHHasi MOJIeNb B BUAE (GUIbTpa
Perpeccuonnslii n Kannmana. Moziens curnaia v ycTponcTBa B
KOPPEJISLIMOHHBIN aHAIN3 npeacrasiennn Oypre. KomnbroTepHas peanuzanus
9KCIIEPUMEHTAJbHBIX JIAaHHBIX. | PETPECCHOHHBIX Mojenel. [Ipumepsl mocTpoeHus no
Perpeccuonnsie monenu. ONBITHBIM JAHHBIM MOJIEJIEH B IPOTPAMMHOM CUCTEME
CuHTE3 KOPPESIMOHHBIX Statistica. ( OTIK-1.2; OTIK-1.3; OIIK-4.2; OIIK-4.3;
MOJIEIIEH. OIIK-8.1; OITIK-8.2; OITK-8.3)

12. | Tema 12. CgoiictBa ceteit [lerpu. lunamuka cetu [lerpu.
MopenupoBanue ACHHXPOHHOCTb. Y cToiunBOCTS. [lapannenusm.

JUHAMHUYCCKUX OUCKPCTHBIX

KondmmktHoCcTh. YHUBEpcanbHas ceTh [lerpu. Bunabl n
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Ne Ilepeuenb paccMaTpuBaeMbIX BOIIPOCOB 1JIst
HasBanmue pasaeiia, TeMbl

n/n CAMOCTOSITEJILHOT0 M3YYEeHUsI

cuctem. Ceru Iletpu. ananu3 cerei [letpu. [Tpumeps! 3a1au aHanuza cerei
[Terpu. ( OIIK-1.2; OIIK-1.3; OIIK-4.2; OIIK-4.3; OIIK-
8.1; OIIK-8.2; OIIK-8.3)

13. | Tema 13. Tunsl nHpOpMaIMOHHBIX Mojenei. [TocTtpoeHue
MonenupoBanue MaTeMaTHU4eCcKoi Mojiesid HHGOPMAIMOHHON CUCTEMBI.
MH(OPMAIMOHHBIX MporeccoB | [lepCreKTUBBI pa3BUTHS METOJIOB U CPEJICTB
U CUCTEM. MOJIEJTUPOBAHUS B CBETE HOBBIX HH(GOPMAIIMOHHBIX

texnousoruii. ( OIIK-1.2; OIIK-1.3; OIIK-4.2; OIIK-4.3;
OIIK-8.1; OITK-8.2; OITK-8.3)

14. | Tema 14. Br160p HHCTpYMEHTAIBHBIX CPENICTB JIJIST MOJICITUPOBAHUS.
AnropuTMHU3aIus Mojaenen BoeruncnurenbHas cpena Mojienu. AHaJIOTrOBbIE, HATYPHBIE,
CUCTEM U UX MallUHHAS ruOpuanbie cpebl. ba3bl TaHHBIX MOJEIUPOBAHMUS.
peanmzanus. Beraucnurenbapie | PaznoBumHocTH cuctem 6a3 manubix. ( OITK-1.2; OIIK-1.3;
Cpeabl 711 MOCTPOSHUS OIIK-4.2; OIIK-4.3; OIIK-8.1; OIIK-8.2; OITK-8.3)
MOJICIIEH.

15. | Tema 15. [TpuHIMIIBI CYIIECTBOBAHUS SHTPOINH U COXPAHEHHUSI

KomruiekcHbie Mozenu npu nH(pOpMaIUK B MPOCTPAHCTBAX COCTOSIHUM CIIOKHBIX
00pabOTKe OMBITHBIX JaHHBIX CUCTEM. DHTPOIMUKUHBIE METOAbI MOJICIIUPOBAHHUS
CJIOXKHBIX CHCTEM. nipotieccoB. [loHsATHE SHTPONMH U MOTEHITMATA COCTOSHUS
DHTPOMUNHHBIE METO/IBI 00BbekTOB. OCHOBHBIE MMOAXO/BI K TOCTPOSHUIO ypaBHEHUN
MOJICIIUPOBAHUS CIIOKHBIX COXpaHeHHs MH()OPMAIIUHU JJISI MACCUBOB OIBITHBIX
MIPOLIECCOB. JAHHBIX, XapaKTePU3YIOUINX (HU3HUECKYIO,

OMOJIOTUYECKYIO U COIMATTbHO-D)KOHOMHYECKYIO CUCTEMBI.
OueHka, paHKUPOBaHUE U IPOTHO3UPOBAHUE COCTOSIHUSA U
pa3BUTHSA 00BEKTOB (CTpaH, PpETHOHOB, TOPOJIOB,
comuansHbix Tpymm). ( OIIK-1.2; OIIK-1.3; OI1K-4.2;
OI1K-4.3; OIIK-8.1; OITK-8.2; OITK-8.3)

16. | Tema 16. MeTtonbt 3anaun pa3paboTKu MEXaHU3MOB YCTOHYHBOTO U

HMHXEHEPHOTO0 MOJEINPOBAHUS.
CucremonHaMU4eCKHeE,
OHTOJIOTHYECKHUE,
LIEHOJIOTUYECKUE MOJENN
MH(}OPMALIMOHHBIX,
TEXHOTEHHBIX U OOIIECTBEHHBIX
CHCTEM.

cOaTaHCHPOBAHHOTO PA3BUTHS: MOJIENIb TEXHOTEHE3a,
KOHIIENTYyaIbHasi MOJIEJIb LIEHOJIOTMYECKOTO YIIPABJIEHUS B
COIUATLHO-3KOHOMHYECKMX CHCTEMaX, [ISHOJIOTHISCKAS
MOJI€JIb BBDKUBAEMOCTHU NpeAnpusaTHii. OHTOJIOTHS KaK
MPECTAaBICHUE KOHIIENTYAIbHON CUCTEMBI YEPE3
JIOTUYECKYIO TEOpUI0. MOJEIN OHTOJIOTUU U
OHTOJIOTUYECKOH CHMCTEMBI. METONOIOTHH CO3AaHMs 1
(GKU3HEHHBIN LUK OHTONOTUM. [IpuHIuMIIBI
MPOEKTUPOBAHUA U pea3aluK OHTOJOTHM. [Tpumepnt
ontonorui. ( OITK-1.2; OITK-1.3; OIIK-4.2; OIIK-4.3;
OITK-8.1; OITK-8.2; OITK-8.3)

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Tabmuma 6

IIpumeHeHMe AKTUBHBIX U HHTCPAKTUBHBIX 06p330BaTeJ'II)HI)IX TEeXHOJIOT Uil

HaumenoBanue HCII0Jb3YEMbBIX AKTUB-

Ne HBIX M1 HHTEPAKTHUBHBIX 00pa30BaTe/ib-
Tema u popma 3ausaTust .
n/n HbIX TE€XHOJIOTHil
(¢popM 00yueHHs)
1. | Tema 1 «OcHoBHbIe OHATHS, TpuHIHNB! | [13 | Pa30op KOHKpeTHBIX cuTyarui

1 MCTOAbBI TCOPUH MOJCITIUPOBAHU A
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HaumenoBanue HCII0Jb3YEMbBIX AKTUB-

Ne HBIX M1 HHTEPAKTHUBHBIX 00pa30BaTe/ib-
Tema u popma 3ausaTust .
n/n HBIX TeXHOJIOTHH
(¢popM 00yueHus)
2. | Tema 2. OcHoBbI TexHONOTHH 1TocTpoe- | [13 | Mo3roBoi mtypm
HUSA MOJEIIEH.
3. | Tema 3. Buasl moaeneit u STarmbl I13 | Pa30op KOHKpPETHBIX CUTyalui
MOJICJINPOBAHMSL.
4, Tema 4 banancoBble MOAEIN U METOBI [13 | Pa360op KOHKPETHBIX CUTYyaIlUl

MOCTPOCHUSI MOJICIICH Ha

ocHOBe qu(PepeHIINATHHBIX YPABHCHHIA.
Mogesnu ciucTeM ¢ COCPEIOTOYCHHBIMU U
pacrpe/ielIeHHbIMU [TapaMEeTPaMH.

6. Tekylunii KOHTPOJIb YCIIEBA€MOCTH Y MPOMEKYTOUYHAA ATTECTALMSA 10

HTOTraM O0CBOCHMUA NTUCIHUIIJINHBI

6.1. TunoBble KOHTPOJIbHBIE 32IAaHUA WJIN HHbIE MATEPUAJIbI, HEO0XOAUMBbIE
JJIS1 OLCHKH 3HAHMIA, YMEHNH U HABBIKOB U (MJIM) ONbITA AeATeJIbHOCTH

BOHpOCI)I AJIA IMIOATOTOBKH K YCTHBIM OIIpoCcaM

Tema 1 «OcHOBHBbIE IOHATHS, IPUHLIMIIBI 1 METOAbI TEOPUU MOIETHPOBA-
HUS

LNk wdE

Cucrema Kak IpeaAMET UCCIE0BaHUS.

Cucrema, 2JIEMEHT, IIOJICUCTEMA.

[IpocTble, ClOXKHBIE U OOJIBIINE CUCTEMBI.

Omnpenenenue NC.

Lenu, pyHKIMHU U CTPYKTYpa HHPOPMALIMOHHBIX CUCTEM.
Tunel nHPOPMALTMOHHBIX CUCTEM.

Kv3HeHHBIH HUKIT HHPOPMALMOHHON CHCTEMBI.

. Crangaptsl )xu3HeHHoro nukia UC.

TeMa 2 «OCHOBBI TEXHOJIOTUH MOCTPOEHUSI MOJeJIe»

ok wnE

Mojienb, MPUHIUATBI TOCTPOCHUS MOJICIICH.
Knaccudukanus moaenei.
MoaenupoBaHHUE CUCTEM.

Mopaenn nHOOPMAIIMOHHBIX CUCTEM.
Mopenu TaHHBIX 1 MOJCIN HH()OPMAIIHH.

. JKusnennsi nukn moaeiu VC.

TeMa 3 «BI/I}]I)I MO}]C.]Iel/I U 3Tallbl MOJACJIUPOBAHUA.>

1.
2.

3.

[emm u 3agaun monenupoBanus MC.

TumnoBble MaTeMaTUYECKUE MO MH(DOPMAIIMOHHBIX CHUCTEM U MPOIIEC-
COB.

MareMaTru4yeckue MOJIeSId HEPEPHIBHBIX CUCTEM.

Tema 4 «bajsaHcoBble MOJeJN U METOAbI MOCTPOCHUS MOJeJeH HA OCHO-
Be Iu(PpepeHUNANBHBIX YpaBHeHHH. Moae M cucTeM ¢ COCPea0TOYEeHHbI-
MU M pacrnpeae/ieHHbIMH MapaMeTpaMu.»

1.

MaremaTudeckue MOJCIIN NUCKPCTHBIX CUCTCM.
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2. Mopenu cucteM MaccoBOT0 00CTy>KUBaHUSI.

3. Metono0rusi UMUTAIIMIOHHOTO MOJEIUPOBAHUS.

4. Dranbl npolecca UMUTAIUH.

5. OOpaboTKa 1 aHaJIU3 Pe3yIbTATOB UMUTAIIMOHHOTO MOJICIUPOBAHMUS.

Tema 5 «CraTtucTnueckoe MmoaeaupoBanue cucreM. Merox Mounre-Kapisio»

1. Mopaenb sneMeHTapHON OpraHU3allUu.

2. SI3pik MopenpoBanus Triad, MonenupoBanue HHYOPMAITMOHHBIX CUCTEM U
IIPOLIECCOB.

3. OpranuzanuoHHas MpeaAMeTHas 00JIacTb.

4. Ilpenmernsie obnactu u MC.

Tema 6 «I'eHepaTopsl cJIy4ailHbIX YUCEI U MX UCIOJIb30BAHUE)

1. HeneycTpeMiIeHHbIE CUCTEMBI.

2. Knaccudeckne MaTeMaTHUeCKHE MOJIETH 1T 1 OI[CHOK.

3. JleoHTHueckas JIOTHKA.

4. MopenupoBanue MC cpencTtBaMu 1€0HTHUECKOM JIOTUKH.

5. HopmaTtuBHBIE CHCTEMBI.

6. Mojenb HOpMAaTUBHOM CUCTEMBI.

Tema 7 «CToxacTuueckoe MOJeJIUPOBAHUE BeJIMYMH H COOBITHID)

1. MopnenupoBanue orpannuennii C.

2. Bunsr orpannuenuit MC.

3. Monenuposanue MC, mpoOaembl MOIETUPOBAHHUSL. .

Tema 8 «CToxacTuueckoe Mo IUPOBaHUE MIPOLECCOB »

1. Onpenenenvie MOHATUS «TPEOOBAHUE K CUCTEME.

2. CtaHmapThl, perJaMeHTUPYIOIIHE paboTy ¢ TpeOOBAHUSIMU.

3. I'pynnsl TpeboBanuii k UC.

4. Yto onpenenstoT GyHKIIMOHATbHBIE TPEOOBAHMUS.

5. Yto onuchBalOT HEPYHKIIMOHATbHBIC TPEOOBAHMS.

Tema 9 «Ilotokm cay4yaiinbix coObiTHil. Pacnpenenenue Ilyaccona.

Cucrembl MaccoBOro oociay;kuBanusi. MapkoBckue Hemnm.»

1. CtpykTypa 1mabioHa Jijisi ONMUCaHUs BBICOKOYPOBHEBOTO MPELIE/ICHTA.

2. Onpenenenune noHATUs «Pa3BepHyYThIN TpeUEaeHT».

3. CtpykTypa mabioHa Jyisi OTMCAHUS PA3BEPHYTOTO MIPEIICICHTA.

4. Jlenenue npeueaeHToB MO CTENEHU BaKHOCTH.

5. Knaccuduxkanus npereaeHToB 10 y4eTy TEXHOJIOTHH BBOJ1a/BbIBOAA.

Tema 10 «MMUTALMOHHOE MOAECJIHPOBAHUEC)

1. HaznaueHne KOHIENTyaJIbHOW MOJEIH.

2. Ilouemy npu BbIACIIEHUH OTHOILIEHUS 0000IIEHUsI HYKHbI 00a MpaBuJa:

«100 %» u «15 ay.

3. CymHoCTh aOCTPAKTHOTO MOHSTHS.

4. OTnrurie KOMIIO3UTHOM arperaiyu OT KOJUIEKTUBHOM.

5. Kak ucnonb3yercss MHOrOMepHasi MHOKECTBEHHAs! KJIACCU(PUKAIUS B S3bIKAX

IPOrpaMMHUPOBAHUS.
/. KoHuenryanbHas MOJEb JUarpaMMbl TOHATHH.
Tema 11 «PerpeccuoHHbIN U KOpPeJIAHOHHBIN aHaJIM3

JKCINEPUMEHTAJIbHBIX JaHHbIX. Perpeccuonnbie momeaun. Cunre3
KOPPpeasiinOHHBIX Mo/eJIei»
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1. Ponbs monenupoBanusi OU3HEC-TIPOIIECCOB.

2. OTnyuune akTUBHOCTH OT MPELECHTA.

3. OTIMune COCTOSHMS C HECKOJIbKMMH BXOJIaMH OT CHHXPOHU3ATOPA.

4. Kak B uarpaMme aKTUBHOCTEH MTOKa3aTh MOBTOPEHUE OU3HEC-TIpoLiecca.
Tema 12 «MoaeqmpoBanue JUHAMHYECKHX AUCKPeTHbIX cucreM. Cern
IMerpu.»

1. [ToHsATHE CUCTEMHOTO COOOIICHMUS.

2. IloHATHE CHCTEMHOMW ONIEpalUH.

3. CBs13b M@Ky CHCTEMHBIM COOOIICHHEM U CUCTEMHOM OTepaIfeil.

4. OTnuyme CUCTEMHOM OoTepariii OT CHCTEMHOTO COOOIICHUSI.

5. KoHuenryanbHast MOJIENb AMarpaMMBbl OCIEA0BATEIbHOCTEN.

Tema 13 «MoaeanpoBanne nHGOPMALMOHHBIX NMPOIECCOB U CUCTEM»

1. Haznauenue nuarpaMmel COTPYIHUYECTBA.

2. Otnanune JarpaMMbl COTPYAHUYECTBA OT JarpaMMabl
[IOCJIEOBATEIIBHOCTEN.

3. OnucaHuie BpeMEeHH KU3HU 0ObEKTOB BO B3aUMOJIEHCTBUU.

4. CriocoObl BUIMMOCTU OOBEKTOB BO B3aUMOJICHCTBHUHU.

5. Onucanue U3MEHEHHUs COCTOSTHUS 00BEKTa BO B3aUMOICHCTBUHU.

6. OTiin4yme KOJUIEKIIMH 0ObEKTOB OT MYJIbTHOOBEKTA.

7. KonuenryanpHas MOJEIb JUarpaMMbl COTPYIHAYECTBA.

Tema 14 «AaropurmMusanus Mojesieii cucTeM M HX MAIIMHHAA
peasm3anus. BeruncianrenabHble cpeabl 1A NOCTPOSHUSI Mo/ieJieii»

1. HazHauenne nuarpaMMbl KOMIIOHEHTOB.

2. Otnuumne auarpaMMbl KOMIIOHEHTOB OT IMarpamMMbl KJIACCOB.

3. KonuenryanbHast MOJENb JUArpaMMbl KOMIIOHEHTOB.

Tema 15 «KomiiekcHble MoJeJM NpH 00padoTKe ONBITHBIX JAAHHBIX
CJI0KHBIX CHCTEM. JHTPONHUITHbICE METOAbI MOAEJTMPOBAHUS CJIOKHBIX
NPOLECCOB»

1. Haznauenue auarpaMmsbl pa3BepThIBAHMS.

2. OTnnure auarpaMMbl pa3BEpPTHIBAHUS OT JUAarpaMMbl KOMIIOHEHTOB.

3. Otnnuue y3a OT Kiacca.

Tema 16 «MeTtoasbl HHKEHEePHOI 0 MOJEJIUPOBAaHMS.
CucreMogMHAMMYECKHE, OHTOJIOTMYECKHE, IEHOJOIHYecKue Moaej
HH(OPMALMOHHBIX, TEXHOT€HHBIX H 00IIECTBEHHBIX CHCTEM»

1. Otnuune apredaxra oT Kiacca.

2. KonuenryanabHasi MOJIEJNb MAarpaMMbl pa3BepThIBAHUS

6.2. Onucanune nokasarteJsieil 1 KpUTepueB KOHTPOJISl yCIIEBA€MOCTH,
onucaHue MKAaJ OLeHUBAHUS

OueHka 3HAHWM BENETCSI HA OCHOBE PEUTHMHIOBOM OLIEHKU CTYJEHTa, KOTOpas
dbopMupyeTcsi Kak CpeaHsisi OIICHKAa 332 y4acTHe B YCTHOM OMpPOCE Ha MPaKTUYECKUX
3aHATHAX. CTYJEHT J0IyCKaeTcs K claye 3K3aMeHa Npu JOCTHKEeHUU perdTruHra 60%.

MaxkcumanbHast OLieHKa 3a yyacThe B onpoce - 10 6anos.

9 6ayoB - CTAaBUTCS IPU HATMYMH HE3HAYUTENIbHBIX HETOYHOCTEN B OTBETE.
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8 0aJ/UIOB - MPU HAJMYMUW HErpyOBIX OMIMOOK B OTBETE, KOTOPHIE HE MPUBEIH K
JIO’KHBIM BBIBOJIaM M HEBEPHOMY MMOHUMAHHIO CYTH BOIIPOCA.

7 GanoB - cienaHbl HEBEPHBIC BHIBOJIBI IO PEaKIIMK HA U3MEHSEMbIC TTapaMeTpPhl
MaKpPOIKOHOMHYCCKHX TEPEMEHHBIX, TIPH ATOM OO0Ilee TOHMMaHHEe 3aKOHOB HE HC-
Ka)KEHO.

6-5 GaToB - HapyIIeHa JJOTHKA B TOHUMaHUH MaKPOIKOHOMHUYECKUX 3aKOHOB.

KonnuecTBo 0amioB CKIaAbIBACTCS CIEAYIOMMM 00pa3oM: 16 YCTHBIX BOIPOCOB
* 10 (MakcuMaIbHOE KOJUYECTBO) OaiutoB = 160 6amwioB (MakCHMalIbHO BO3MOYKHOE
KOJIMYeCTBO HaOpaHHBIX OamuioB). Mtoroserii peiituar (16%10) / 16 = 10 6amios. B
npolneHTax (cpeaHuit 6amt / MakCuManbHO BO3MOKHBIHN 6amn) * 100.

YyacTre B MHTEPAKTUBHBIX 3aHATHSX MOXKET OBITh 3a4TCHO aKTHBHBIM CTYJICH-
TaM KaK y4acTHe B ONPOCE MO TeMe, Ha KOTOPOM MPHUMEHSITUCh HHTEPAKTHUBHBIC TEX-
HOJIOTHUH.

Ha sx3ameHe CTyJeHT MOJKET IMOJYyYUTh MaKCHMaJIbHOE KOJHMYECTBO OassioB
paBHoe 10. /lanee uroromas OlEHKa OIpeesercs cieayromum oopa3zom. Eciau Te-
KYIIUHA pEUTHHT CTy/IeHTa cocTaBiisgeT 10 0anioB, a Ha AK3aMEHE CTYICHT MOTy4dui 7
0aioB («yIOBJICTBOPUTEILHO»), TO WTOoromas omenka 0,5%10+0,5%7=8.,5 Gamios
(«OTIHYHOY).

IIpoMeKyTOYHBIA KOHTPOJIb — K3aMEH.

Tabmamma 7

IMkana

. IK3aMeH

OLlCHUBAHMS (CpeAHMnii 0a11)
8,5-10,0 OTan4HO
7,0-8,4 Xoporio
6,0-6,9 Y 10BNETBOPUTEIHEHO
0-5,9 HeynonerBoputensHO

[1010XUTENBHBIMU OLIEHKAMHU, IIPU MOJIYYEHUU KOTOPBIX AUCLUILIMHA 3aCUU-
TBIBAETCS B KAYECTBE IPOUACHHOM, ABIISIOTCS OLEHKU «YIOBIECTBOPUTEIBHO», «XO-
POILIO» U «OTIIMYHOM.

Ecnu nonyuena ouenka «Hey0061emeopumenbHo» no OUCYUnIuHe, T0 HeoO-
XOJIMMO, TTOCJIE KOHCYJIPTALIMY C IpenoaaBaresieM, B TeueHue 10 kaeHaapHbIX JHEN
CJIIEAYIOIIETO CEMECTpPa MOATOTOBUTH OTBETHI HAa PsJl BOIPOCOB, MPEAYCMOTPEHHBIX
porpamMmoit 00y4yeHus, U IPeICTaBUTh PE3yIbTaThl 3TUX OTBETOB MPENOAABATENIO.

Kpurepuu oneHuBanusi pe3yJibTaToOB 00y4eHUA
Tabmura 8

Onenka Kpurepun onenuBanus

OLCHKY «OTJIMYIHO» 3aCITYKUBACT CTYACHT, OCBOMBIITHH 3HaHUs, yME-

HUS1, KOMIIETEHIIMH U TEOPETHUECKUI MaTepua 6e3 npoOesioB; BBIIOJ-

HUBIIWH BCe 3aaHuA, MPEAYCMOTPCHHBIC y‘—Ie6HI>IM IIJJTAaHOM Ha BBICO-

KOM Ka4eCTBEHHOM ypPOBHE; MPAKTUYECKUE HABBIKH MPOJPECCHOHAIBHO-

ro MPUMEHEHUSI OCBOCHHBIX 3HAHUN C(HOPMUPOBAHBI.

Kommnerenmuu, 3akperniéHnble 3a JUCUUIUIMHON, CPOPMUPOBAHBI HA

YPOBHE — BBICOKHIA.

CpenHuil ypoBEHb | OLIEHKY «XOPOIIO» 3aCIIy’KMBAET CTYACHT, IPAKTUYECKH ITOJIHOCTHIO OC-
«» BOUWBIIIMI 3HAHMS, YMEHU S, KOMIIETCHIIMU U TEOPETUUYECKUN MaTepuall,

(xopo10) yueOHbIe 3aJaHHsI HE OIEHEHbI MAKCHMAJIbHBIM YHCIIOM 0aJlIoB, B OC-

BrIcoknii ypoBeHBb
«5»
(oTIIMYHO)
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HOBHOM C(OpMHUPOBaJT IPAKTHUECKHUE HABBIKH.
Komnereniuu, 3akpenyiéHHbIe 3a JUCHUTUTMHOW, CHOPMHUPOBAHBI HA
YPOBHE — XOPOIIHHA (CPETHMIA).
OLICHKY «Y/J0BJIETBOPUTEJIBHO» 3aCITYKHBAET CTY/ACHT, YACTUYIHO C
npoOesiaMy OCBOMBIIUI 3HAHUS, YMEHUS, KOMIIETEHIIUU U TeOpeTHuye-
CKUI MaTepuai, MHOTHE y4eOHbIe 3a1aHusl JINOO HE BBIMOIHUI, JTUO0
OHH OIICHEHbI YUCIIOM OaJIJIOB OJIM3KUM K MUHUMAJIbHOMY, HEKOTOPBIE
NPaKTUYECKHE HABBIKU HE COPMHUPOBAHBI.
Komnerenuuu, 3akperi€éHHble 3a JUCUUIIIMHON, CPOPMUPOBAHBI HA
YPOBHE — JOCTATOYHBIM.
MuHUMaIIBHBIN | OLEHKY «HEYAO0BJICTBOPUTEIBHO)» 3aCIIy>)KUBAET CTY/ICHT, HE OCBOMBIIMNI
YPOBEHBb «2» (He- | 3HaHUA, YMEHUS, KOMIIETEHIIUU U TECOPETHUYECKUN MaTepuan, yuyeOHbIe
YIOBJIETBOPH- 3aJJaHuUs HE BBIMTOJIHWII, TPAKTUYECKUE HAaBBIKU HE CPOPMUPOBAHBI.
TEJIHHO) Komnerenimu, 3akperiéHHble 3a AUCUUTIIMHON, He C(hOPMHUPOBAHBHI.

[Toporosslii ypo-
BeHb «3» (ymoBie-
TBOPUTEIIBHO)

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecneyeHne JUCHUIINHbI
7.10OcHoBHasl JuTEpPaTYypa

1. [IpoekTupoBanre HUHPOPMALMOHHBIX CHUCTEM : YYEOHUK U MPAKTUKYM
st By30B/ mojn obOwmed penakumeit J[. B. UuctoBa. — Mocksa : M3naTenscTBO
FOpaiit, 2022. — 258 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-00492-2. —
Texcr : oanextponubit // OOpazoBatenbHas tuiargopma FOpait [caiiT]. —

URL.: https://urait.ru/bcode/489307 (mata obparenus: 17.06.2022).
2. 3apamenckux, E. II. YmpaBnenue >Ku3HEHHBIM ITUKIOM HH(OpPMAIMOH-

HBIX CHCTEM : yUeOHUK M MpakTukyMm g By3oB / E. I1. 3apamenckux. — 2-e u3g. —
Mocksa : M3matensctBo [Opaiir, 2022. — 497 ¢. — (Bricmee o6pa3oBanue). —
ISBN 978-5-534-14023-1. — Texkcr : anekTpoHHbIN // OOpa3oBaTenpHas miaTdopma
IOpaiit  [caiir]. = —  URL: https://urait.ru/bcode/511960 (matra  oOparieHus:
17.06.2022).

3. Acramuyk, B. A. KopnopatuBable HHPOpPMAIIMOHHBIE CUCTEMBI: TpeOO-
BaHUS TIpU TPOCKTUPOBAHUM : ydeOHOe mocobue misa By3oB/ B. A. Acramuyk,
I1. B. Tepemenko. — 2-¢ u3aA., ucnp. u jaon. — Mocksa : M3narensctBo IOpaiiT,
2022. — 113 c. — (Bwiciiee oopazoBanue). — ISBN 978-5-534-08546-4. — Tekcr :
anekTpoHHbIt  //  OOpa3zoBatenbHas  1atdgopma  FOpaiitr  [caliT]. —
URL.: https://urait.ru/bcode/514213 (mata oopamenwus: 17.09.2022).

7.2 lonoJiHUTEILHAS JIATEPATYPA

1. Honranosa, O. 1. MoaenupoBanue OU3HEC-TIPOIECCOB | YUCOHUK U MPAKTH-
kyMm mia By3zoB/ O. U. lonranosa, E. B. Bunorpagosa, A. M. JlobaHoBa ; moa pe-
nakiuent O. U. lonranoBoii. — Mocksa : M3narensctBo FOpaiit, 2022. — 289 ¢. —
(Briciiee o6pazoBanme). — ISBN 978-5-534-00866-1. — Texkcr : 251eKTpOHHBIN //
OO6pa3zoBartenbHas matgopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/511418 (mata oopamenus: 17.06.2022).
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2. YeptkoBa, E. A. IlporpammHass uHxeHepus. BusyanbHOe MOJeIupoOBaHUE
POrpaMMHBIX CHCTEM : yuyeOHUK st By30B / E. A. UepTkoBa. — 2-e u31., UCHp. U
non. — Mocksa : UznatensctBo Opaiit, 2022. — 147 ¢. — (Breiciiee o6pa3zoBa-
Hue). — ISBN 978-5-534-09172-4. — Tekct : snekTpoHHBIN // OOpa3oBaTeibHas
mwiatdopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/513696 (mara oOparicHwus:
17.06.2022).

3. YupaBiieHue MPOrpaMMHBIMH IIPOSKTaMH : y4eOHOe IMocoOue i BY30B /
B. E. I'Bo3neB [u 1p.] ; noa penakuueit P. @. MannkoBa. — Mocksa : M31aTensCcTBO
FOpaiit, 2022. — 167 ¢. — (Briciiee o6pazoBanue). — ISBN 978-5-534-14329-4. —
Texcr : oanextponnblt // OOpazoBatenbHas 1uiargopma FOpailt [caiiT]. —
URL.: https://urait.ru/bcode/519678 (mata oopamenus: 18.06.2022).

7.3 MeTtoauyeckne yKa3aHusl, peKOMEHIAIUHN U JIPyrue MaTepuajibl K
3aHATHAM

1. Tammackapos, 3. 1. AHanu3 ¥ NPOEKTUPOBAHUE CHCTEM C UCIIOJIb30BAHUEM
UML : yue6HOe nocobue st By30B / J. I'. 'anuackapos, A. C. BopooseB. — Mock-
Ba: WM3amarenbctBo IOpaiit, 2022.— 125c.— (Bricuiee o06pa3oBaHue). —
ISBN 978-5-534-14903-6. — Texkcr : anexTpoHHbii // O6pa3oBaTenbHas miaTdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/520341 (nara o6pamenus: 17.06.2022)

2. Manukos, P. ®. KomnbrioTepHoe MOJEIMpOBaHUE TUHAMUYECKUX CHUCTEM B
cpeae rand model designer : yue6HOe mocobue ajyis By3oB / P. @. ManukoB. — Mo-

ckBa : MzmarembcTtBo IOpaiit, 2022. — 223 c.— (Bpicmee o0Opa3oBaHuE). —
ISBN 978-5-534-14575-5. — Texkcr : anekTpoHHbIH // OOpa3oBaTenbHas miaTdGopma
FOpaiit  [caiit]. = —  URL: https://urait.ru/bcode/520072 (nata  oOparicHus:
17.09.2022).

3. UYepnsimes, C. A. [IpuHIUIb, TaTTepHbl 1 METOAOJIOTHH pa3paboTKu Mpo-
rpaMMHOro o0ecredeHus : yueoHoe nmocooue s By3oB/ C. A. UepHsimeB. — Mo-

ckBa : HMzmarenbctBo IOpaiit, 2022.— 176 c.— (Bwicmiee o0pa3oBanHme). —
ISBN 978-5-534-14383-6. — Tekcr : anekTponHbii // O6pa3oBaTenbHas miaTdopma
IOpaiit  [caiir]. = —  URL: https://urait.ru/bcode/520097 (nata  oOparieHus:
18.08.2022).

8. Ilepeuenns pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«AHTEpHET», HEOOXOAUMBIX JIJI1 OCBOECHUS IUCIIUILIMHBI

1. Opunmaneueni caiit Python. URL: https://www.python.org/ (oTkpbITHI#
JIOCTYTI)

2. OpunuanbHbIid CalT AUCTPUOYTHBA S3BIKOB MporpammupoBanus Python u R
Anaconda. URL: https://www.anaconda.com/ (OTKpBITBI TOCTYII)

3. Odunmansubiii caiit Poccrata. URL: https://rosstat.qov.ru/ (OTKpsITHIi 10C-

TyI).

9. IlepevyeHb MPOrpaMMHOI0 o0ecriedeHUss 1 HH(POPMALMOHHBIX CIPABOYHBIX
cucTremM

Tabmuma 9
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https://urait.ru/bcode/513696
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https://urait.ru/bcode/520341
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https://rosstat.gov.ru/

IlepeyeHb MPOrpaMMHOro obecneyeHus

Ne HaumenoBanue Haumeno- Tun T'on
n/ pa3jiena yueoHoit BaHUe NMpo- ABTOp pa3pa-
NMPOrpamMMbl
1| AHCHMILINHBI rpaMMBblI 00TKH
Tema 1 «OCHOBHBIC IOHATHS, Pacuer-
MIPUHIIMITEI ¥ METOJIBI TCOPHH Excel/ Hasi/cucTeMa Mi- 2007/201
1 | MoaenupoBaHUsI» Word/Anaco | ympasienus | crosoft/Anacond 9
nda [MaKeTaMy U IU- a Inc.
CTpUOYTHB
Tema 2. OCHOBBI TEXHOJIOTUH Pacuer-
MMOCTPOCHHUSI MOJICIICH. Excel/ Hasi/cucrema Mi- 2007/201
2 Word/Anaco | ympasnenus | crosoft/Anacond 5
nda aKeTaMu U JU- a Inc.
CTpuOyTUB
Tema 3. Buanl Moaeael U 3Tallbl Pacuer-
MOJICITMPOBAHUS. Excel/ Hast/cucTeMa Mi- 2007/201
3 Word/Anaco | ynmpasnenus | crosoft/Anacond >
nda [MaKeTaMy U IU- a Inc.
CTpUOYTUB
Tema 4 Bana"coBble MOIEIN U
METO/IbI IIOCTPOCHUS MOJIeJIeH Ha Pacuer-
ocHOBe au(epeHnaIbHbIX ypa Excel/ Hasi/cuctema Mi-
. 2007/201
4 |BHeHuil. Mojiesn cucTeM ¢ Word/Anaco | ympasienus | crosoft/Anacond 5
COCPEIOTOYCHHBIMU U nda MaKeTaMH M JIH- a Inc.
pacrpenereHHbIMU CTpuOyTUB
napaMeTpami.
10. Onucanue MaTepuaIbLHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM /I
OCYHIECTBJICHUA 06pa3OBaTeJH)HOFO nmponoecca 1mo IMCIuMILJINHEe
Tabmuma 10

CBeneHus 00 00eCrIe4eHHOCTH CNIENMATM3MPOBAHHBIMHY AYAUTOPUSMHU,
Ka0OMHeTaMMu, JJa00paTOPUSIMH

HauMeHOBaHHe CHENHAIBHBIX MOMe-
IEHUH ¥ MOMENeHHi TJIl CaMOCTO%-
TeJIbHOI padoThl (Ne yueOHOro Kopmyca,
Ne aynuropun)

OcHalleHHOCTh ceUATbHBIX IIOMeleHUi U
NOMeNIeHHI I CAMOCTOSATEeJIbHOI padoThI**

1

2

yaeOHasi ayIMTOPHS JJIsl IPOBEICHUS 3aHSATHH
JEKUOHHOTO THIA, Y4eOHas ayIuTopus Iis
MPOBEICHHS PAKTHYECKUX 3aHATHH, TPYIIIO-
BbIX W WHIMBUAYaJIbHBIX KOHCYJbTAIIUH,
TEKYIIETO KOHTPOJS U IPOMENKYTOUHOU
arrectanuu (YueOHslit kopmyc Ne 2, ayanro-
pust Ne 102)

Mynetumenuna: IIpoekrop ACERX118 yepnsiii [mr.jpz
11.001], KOMIIBIOTED KOH(UTYpaLUH: CelD-
1800/512/80/DVD-R

y4ueOHast ayAuTOPHS IS TIPOBEICHUS 3aHITHIA
JEKUUOHHOTO THIA, Y4eOHas ayIuTopus Iis
MPOBEACHUS 3aHATUM, T'PYIIOBBIX U WHIU-
BUAYAJIbHBIX KOHCYJbTALlMM, TEKYLIErO
KOHTPOJIA ¥ MPOMEKYTOUHOM aTTecTaluu
(Yaebnsrit koprryc Ne 2, ayauropust Ne 101)

Mynberumenua: MoHuTOp WHB.Ne 34799/3 skpaH HacTeH-
HBIA ¢ 31ekTporpuBonoM HHB.Ne 35641/7, cucTeMHBI
omox wmHB.Ne 558788/135, mocka MenoBas, CTynbsi-87,
croinsl-50

y‘lC6Haﬂ AyaAuTOpHrd [JId IPOBCACHUSA 3aHATUH
JICKIIMOHHOI'O THIIA, yqe6Ha;1 aAyaAuTopus IJid

Mynsrumenua: Cucremusbiii 6ok 1 mr. (MuB. 556563),
Monwutop 1 wr. (MuB. 34799/4), maptel 36 mT., CKaMbs
36 miT., Tocka MenoBas 1 mIT., dKpaH I MPOSKTOpa Ha-
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https://instudy.ru/text/category/differentcial/

NPOBEJICHUS 3aHATHH, TPYIIOBBIX W WHIHM- | CTEHHO HOTOJOYHBIMH.
BUAYAJIbHBIX KOHCYJbTALlMM, TEKYLIErO
KOHTPOJIA M MPOMEKYTOUHOM aTTECTALIMU
(Yuebusrit kopnyc Ne 2, aymutopust Ne 202)

ydeOHasl ayIuTopust s poBeaeHus npaktu- | 10 kommeiotepoB  kongwurypamuu:  INTELCorei3-
YECKUX 3aHATHH, TPYNIOBBIX M MHAMBHIY- | 2100/4096 Mb/500Gb/DVD-RW, MSWord, MSExcel,
QIBHBIX KOHCYJIBTALMH, TEKYIIEro KOH- | MAaKeThl NPHKIAIHBIX MPOrpamm: STATA, R, EViews,
TPONS M IPOMEXKYTOYHOH ATTECTALIHH Statistica, noctyn x cetu Internet, cnpaBouHoii cucteMbl

(YueOnbiii kopryc Ne 2, ayauropust Ne 302) Koncynprantllmoc

LlenTpanpHast HayuHasi OMOIMOTEKA UMEHU YuranbHbIe 32161 OUOTUOTEKH
H.U. XKene3nosa

CryneHdeckoe OOIIeKUTHE Komuara mist camormoaAroToBku

11. MeTonnquKne PeKOMEHIAIUNA CTYACHTAM IO OCBOCHHIO TUCIHUIIIMNHbI

[Ipuctynas Kk U3y4eHHIO TUCHUILIMHBI «MoaenrupoBanre MHPOPMALIMOHHBIX
CUCTEM», CTYJCHTHI JIOJDKHBI O3HAKOMUTBLCS C YUEOHOU mporpaMmoit, yueOHOM, Ha-
YYHOU U METOJMYECKOM TUTepaTypoii, umeroteiics B oudnuorexke PITAY-MCXA um.
K.A. TumupsizeBa, ojiyunTh B OMOIMOTEKE pEKOMEHI0BAHHbIE YYEOHUKH U yueOHO-
METOMYECKHUE MTOCOOUs, 3aBECTH HOBYIO TETPab /715l pabOThI C IEPBOUCTOUHUKAMH.

B xone 3aHATHI BeCTH KOHCIEKTHpOBaHUE yueOHOro martepuana. OOpamarh
BHUMAaHHE Ha KaTeropuu, (HOpPMYJTUPOBKH, PACKPBIBAIOLIUE COJAEPKAHUE TEX WIIU
WHBIX SIBJICHUI U MPOLECCOB, HAYYHBIE BBIBOJBI U NMPAKTHYECKHE PEKOMEHALMH. 3a-
J1aBaTh MPENONABATEN0 YTOYHSAIOLIME BOIPOCHl C LEIBI0 YACHEHUS TECOPETHUUECKUX
ITOJIO’KEHHM, pa3peIIeHUs CIIOPHBIX CUTYALlAMN.

B xone moAroToBKM K MPAKTUYECKUM 3aHATUSAM U3YYUTh OCHOBHYIO JINTEpA-
TYpPY, O3HAKOMUTBCS C JIOMOJTHUTEIBHOM JINTEPATYPO B COOTBETCTBHM C MOCTABJICH-
HOM 3amaueid. [Ipu 3TOM ydecTh pekoOMEHAAIMH MpenoaaBaTes u TpedoBaHus yueo-
HOI1 mporpammbl. Heo6xoaumo nopabaTbiBaTh CBOM KOHCIIEKT, Jiejasi B HEM COOTBET-
CTBYIOILIME 3alMCU W3 JINTEPATYPbl, PEKOMEHIOBAHHOW IPENOAABATEIEM M IpENy-
CMOTPEHHOM y4eOHOM MpOoTrpaMMOii.

[Ipu moaroroBke K dK3aMeHYy (B KOHIIE CEMECTpPa) MOBTOPSITH MPONACHHBIN
MaTepuag; B CTPOTOM COOTBETCTBUU C y4eOHOU mporpammoii. Mcronp3oBaTh KOH-
CHEKThI U JIUTEPaTypy, pEKOMEHI0BaHHYIO MpenojaBaTeneM. OOpaTuth 0ocoboe BHU-
MaHHE Ha TEMbI YIYCOHBIX 3aHATUIA, TPOIMYIIICHHBIX CTYICHTOM IO Pa3HbIM MPUINHAM.
[Tpu HEoOXOoAMMOCTH OOPATUTHCS 32 KOHCYJIBTAIIMEH U METOAMYECKON MOMOIIBIO K
IIPENOAABATEIIO.

Buabl u gopmbl 0TPa0OTKM NPONMYIEHHBIX 3AHATHI

CtyaeHT, IpOonyCTUBLINHN 3aHATUSL 0053aH CaMOCTOSATENbHO MOATOTOBUTHCS K
TEME YCTHOI'O OIPOCa, KOTOPHIE COCTOSUINCH HA NMPAKTUYECKOM 3aHATUU. B pamkax
4acoOB KOHCYJIBTAL[MN CTYJEHT MOKET OTBETUTH Ha BOIPOCHI IIPOITYLIEHHOI'O YCTHOIO
oInpoca, KOTOpbI€ ObUTN MPOITYIIECHBI.
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12. MeToanvecKkue peKOMEHAALMH MPENoIaBaTesiM 10 OPraHUu3alun 00ydyeHust
Mo IMCHHUILIHHE

Kypc «MopaenupoBanue nH(GOpMaLMOHHBIX CUCTEM» JTOJDKEH J1aBaTh HE a0CT-
pakTHO-(popMasibHBIE, a IPUKIIAJHbIe 3HAaHUS. JlaHHAs 1IesIb MOKET OBITh peaan30Ba-
Ha TOJIBKO MPHU YCJIOBHUU COOJIIOJIEHUSI B YY4EOHBIX IJIaHAX MPEEMCTBEHHOCTU Yy4eO-
HBIX JUCUUIUIMH. ba3oBble 3HaHMs U1 u3ydeHus: MojenupoBaHusi UH(pOpMaLMOH-
HBIX CHUCTEM JAlOT TaKHE TUCLUUIUIMHBI, KAK MHTEPHET-NPOrpaMMHUPOBAHUE, OlEpa-
IIMOHHBIE CUCTEMBI, IPOTrpaMMHpoBaHue Ha si3bike Python. OcBoeHue OCHOBHBIX TeM
JAHHOW AMCIMILTUHBI MO3BOJIUT CTyJeHTaM C(OPMHUPOBATH MPEACTABICHHE O TAaKOM
CIIOKHOM TMpeAMeTe KaK aJIMUHUCTPUPOBAHHE HWH()POPMALMOHHBIX CUCTEM, IOHATH
BCIO IIMPHUHY HAYKH U MOJyYUTh HEOOXOIUMBIEC 3HAHUS JJIS MTOCIIEAYIONIEro npodec-
CHOHAJIBHOTO Pa3BUTHSI B 3TOM 00JIaCTH.

CTyZIeHT MOKET NOATOTOBUTH JIOKJIAJ MO TEME MPEACTABISIONIEH €r0 HAYYHbIN
UHTEPEC, MPEICTABUTh pE3yJbTaThl B BHJE Ipe3eHTAMHU. B ciydae Hammexalero
KayecTBa, €ro paboTa MOXKET OBbITh 3acCilylllaHa Ha Hay4HOM KpYKKe Kadeaphl WK Ha
CTyZeHuYeCcKOM HayuyHOW KoH(pepenuuu. [lo pemenuto kadenpsl, CTyIAEHTbHI, 3aHSB-
M€ MPU30BbIE MECTa HAa HAyYHBIX CTYAECHUYECKUX KOH(PEPEHLHUSAX, MOIYT OCBOOOXK-
JATHCS OT CJIayy 3a4eTa MO0 3TOU TUCLHUILIMHE.

[IpenonaBarenp NODKEH YKa3blBaTh, B KAaKOW MOCIEAOBATEIBHOCTU CIIEAYET
u3ydyaThb MaTepuas JUCLUIUIMHBI, 00pallaTh BHUMaHUE HAa OCOOCHHOCTH H3Y4YEHUS
OTJIEJBHBIX TEM M PA3eNoB, IOMOraTh OTOMpaTh HanboJiee BaXKHbIE U HEOOXOIUMBIE
CBEJIEHUS U3 Y4eOHbBIX MOCOOUH, a TaKXKe JaBaTh OOBICHEHHS BOIPOCAM MPOrPaMMBbl
Kypca, KOTOpble OOBIYHO BBI3bIBAIOT 3aTpyAHeHus. [Ipu 3ToM mpenoaBareto HEOO-
XOJMMO YYUTBIBATH CIIEIYIOIINE MOMEHTHI:

1. He cnenyet neperpy»ath CTy/IEHTOB TBOPUECKUMU 33JIaHUSMH.

2. YepenoBaTh TBOPUYECKYIO pabOTy HA 3aHATHSIX C 33JaHUSIMU BO BHEAYAUTOPHOE
BpEMSI.

3. JlaBaTh CTyAE€HTaM YETKUH MHCTPYKTaX IO BBHIMOJIHEHUIO CAMOCTOSTEIbHBIX
3aJJaHuil: 11eJib 3aJlaHusl; YCIOBUS BBINOJIHEHUS; 00bEM; CPOKH; TpeOOBAaHUS K
0(OPMIICHHIO.

4. OcymecTBIATh TEKYIUN YUET U KOHTPOJIb 32 CAaMOCTOATEIbHON pabOTOM.

5. JlaBaTh OIIEHKY W 0000UIaTh ypOBEHb YCBOCHMSI HABBIKOB CaMOCTOSATEIHHOH,
TBOPUYECKOU pabOTHI.

IIporpammy paspadorau: <7
S

Hemuues B.B., kananaaT 5JKOHOMUYECKUX HAYK, JOLEHT

(Toamuce)
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PELHEH3UA
padoueit nporpaMmmbl yueOHoi nucuuimiinabl 51.0.09 MoaeanpoBanue uHGOpManMOHHBIX
CHCTeM /ISl MOAT0TOBKH 0akajaBpoB o HanpasJjeHnio 09.03.02. UndopmannoHHbIe CHCTEMbI
U TeXHOJIOTUH, HanpaBJieHHOcTell bosibiue 1aHHble H MalIMHHOE 00y4yeHue, KomnbroTep-
Hble HAYKU U MHTEJJIEKTYAJbHbIN aHAIU3 JaHHbIX, CHCTeMHasl aHAJINTHKA.

beictpennnoit Upunbel EBreHbeBHBI, NOIEHTOM KadeApbl NMPUKIAJAHON WH(POPMATHUKH,
KaHIUAATOM TeJarOTHYEeCKUX HayK (Jjajiee Mo TEeKCTY PEIEH3EHT), MPOBEICHO PElEH3UPOBaHUE
paboueil mporpamMMbl aucuUIUIMHBL «MozaenupoBanue nHpopMarmonHsix cucrem» OITOIT BO
no HampasieHuo 09.03.02 HMuHpopMannoOHHBIE CHUCTEMBI M TEXHOJOTHH, HAIPaBICHHOCTEH
«KoMmbroTepHble HayKH U MHTEIJIEKTYaJbHbIA aHAJIN3 JaHHBIX», «bojbline JaHHbIE U MaIIMH-
Hoe o0ydeHue», «CrucreMHas aHanuTHKa» (bakangaBp) paspadorannoii B PI'bOY BO «Poccuii-
CKHUH rocynapcTBeHHbIN arpapHblii yHuBepcuteT — MCXA umenu K.A. TumwupsszeBa», Ha Ka-
denpe cratucTuku U kuOepHeTUkH (pazpabotuuk — JlemuueB Bagum BrnagumupoBud, noueHT,
KaH/IUJaT SKOHOMHYCCKUX HAYK).

PaccmoTpeB mpencraBieHHbIE Ha PELICH3UPOBAHUME MaTEpHallbl, PELEH3EHT MpPHUILET K
CJIEYIOIKMM BbIBOJIAM:

1. lIpenbsaBnennas paboyas nporpamMma AUCHUILTUHBI «MoaenupoBanue HHPOPMAIOH-
HBIX cucteM» (nanee no Tekcty Ilporpamma) coomsemcemeyem tpedoBanusim ®I'OC BO no nHa-
npasieHuto 09.03.02 MudopmanmoHHbie CHCTEMbl B TeXHOJOTHU. [Iporpamma codeporcum Bce
OCHOBHBIE pa3JIelbl, coomsenmcmayen TPeOOBAHUAM K HOPMAaTHBHO-METOJAWYECKHM JOKYMEH-
TaM.

2. llpencrasnennas B [Iporpamme akmyanbrnocms yaeOHOW TUCIMIUIMHEI B paMKaXx pea-
mu3anuu OIIOIT BO ue nodneswcum comuenuro — MUCIUIUIMHA OTHOCUTCS K JUCIUILTUHAM 005-
3arenpHOM yactu — B1.0.

3. Ilpeacrasnennslie B [Iporpamme yenu NUCHUIUIUHBI coomeenmcmeayiom TpeOOBaHUAM
®I'OC BO nanpasnenus 09.03.02 UudopmalinoHHbIe CUCTEMBI U TEXHOJIOTHH.

4. B cooterctBuu ¢ IIporpammoii 3a aucuumumHoi «MozaenupoBaHue HHGOpPMAaLUOH-
HBIX CHCTEM» 3aKperjieHbl 3 odujenpogeccuonanvnvix komnemenyuu. Jucuunnnta «Moge-
JMpOBaHUE MH(OPMAIIMOHHBIX CUCTEM» U MpejacTaBieHHas [Iporpamma cnocobua peanusosamo
UX B O0BSABIIEHHBIX TPEOOBAHUSIX.

5. Pezynomamul 00yuenusn, npeacrasieHuble B [Iporpamme B KaTeropusix 3HaTbh, yMETb,
BJIQJIETh coomeemcmeyionm cuenupuKe U COAEPHKAHUIO JUCUUIUIMHBI U 0eMOHCMPUpPYION 803-
MOJICHOCHb TIOTYYEHUS 3asBJICHHBIX PE3YJIbTAaTOB.

6. Obmiast TpynOEMKOCTh JUCHUILTUHBI «MoaenrpoBanne WH(OPMAIIMOHHBIX CHCTEM»
coctasystet 4,0 3auérnbie enunuiinl (144 gaca).

7. Wudopmanus 0 B3aUMOCBSI3U U3y4aeMbIX TUCIUIUIMH U BONPOCAM UCKIIIOYEHUS Ay0-
JUPOBaHUS B COACPNKAHUM AUCLMIUIUH coomeemcmeyem JEeNCTBUTENBHOCTH. JlMcUuIIIMHA
«MopenupoBanre HHGOPMAIIMOHHBIX CHUCTEM)» B3aUMOCBS3aHA C JPYTUMHU JUCHUIUIMHAMU
OIIOIT BO u Yueb6Horo muiana no Hanpasienuto 09.03.02 Ungopmayuonnvie cucmemst u mex-
HOMO02UU Yl BO3MOKHOCTD AyOJIMPOBAHUS B COACPKAHUH OTCYTCTBYET.

8. IlpeacraBnennas IIporpamma mpeamnonaraeT MUCIOIb30BaHUE COBPEMEHHBIX 00pa3o-
BaTeJIbHBIX TEXHOJIOTUH, UCIOJIb3YEMBIE MPU PEATU3ali Pa3INuHbIX BHJOB y4eOHON paboThI.
®opmbl 00pa3zoBaTeNbHBIX TEXHOJIOTHI coomeenmcmeayiom crienuuKe AUCHUTLTHHBL.

9. Ilporpamma muctumuiuHbl «MojenmupoBaHie HHPOPMAIMOHHBIX CHCTEMY MPEIoia-
raet npoBeJIeHHe 3aHATUI B UHTEPAaKTUBHOU (opMme.

10. Bunel, conmepkaHue W TPYAOEMKOCTh CAMOCTOSITEILHOW pabOTHI CTYIEHTOB, TpE/-
craBneHHble B [Iporpamme, coomseemcmeyiom TpeOOBaHUSAM K MOATOTOBKE BBIMTYCKHHUKOB, CO-
nepxxamumcest Bo ®I'OC BO nampasnenus 09.03.02 MadpopmaniioHHbIE CUCTEMBI U TEXHOJIOTHH.

11. IlpencraBnennsle u onucaHHble B IIporpamme (Qopmbl mekyujerl ONEHKH 3HAHUN
(yCTHBII OMpPOC, KOJUIOKBUYM), coomeemcmeyon CielupuKe AUCIHUIUIAHBL U TPEOOBAHUAM K
BBIITYCKHHUKAaM.
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®opMa MPOMEKYTOUHOIO KOHTPOJIS 3HAHUMU CTYIEHTOB, IpeaycMoTpeHHas [Iporpammoti,
ocyliecTBisieTcs B (hopMe IK3aMeHa B MATOM CEMECTpPE, UTO coomeemcmayem CTaTycy AUCIHII-
JWHBI, KaK JUCUMIUIMHBI oO0s3atensHOoi dwacth — b1.O ®I'OC BO HampaBineHHS
09.03.02.1adopMaiMOHHBIC CUCTEMBI M TEXHOJIOTHH.

12. ®opmbl OIleHKH 3HAHWM, TpeCTaBiIeHHbIe B [Iporpamme, coomeemcemeayiom cnenu-
¢buKe TUCHUIUTUHBI U TPEOOBAHUSIM K BBITYCKHUKAM.

13. YyeOHo-MeToanueckoe oOecredeHrne TUCIMIUIMHBI MPEICTaBIeHO: OCHOBHOM JHTE-
paTypoit — 3 ucrounuka (6a3oBble yUeOHUKH), TOMOJHUTEILHON JIUTEpaTypoli — 3 HAaMMEHOBA-
Hus1, UHTepHeT-pecypchl — 3 UCTOUHUKA U coomseemcmseyem Tpeboanusm @I'OC BO nampas-
nenus 09.03.02 Ungopmayuonnvie cucmemul u mexHoI0UU.

14. MatepuaibHO-TEXHUYECKOE O0ECIIeYeHNEe TUCIMIIMHBI COOTBETCTBYET CIEIH(HKe
muctuminiael «MojenupoBanue MHGOPMAIMOHHBIX CHCTEM» M OOECHeuMBaeT HCIOJIb30BaHUE
COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YMCIIE HHTEPAKTUBHBIX METOJIOB 00y4EHUSI.

15. MeToanueckre peKOMEHIAIMN CTyJEeHTaM U METOJMYECKHE PEKOMEHIAIMH IPero-
JIABATEISIM 110 OPTaHU3AIMK 00YYEHUS 10 TUCIMILIMHE JAr0T MPeICTaBlIeHue o cuenuduke o0y-
YEeHUsI 110 TUCHUTUTHHE «MozenupoBanue HHHOPMAIIMOHHBIX CUCTEM.

OBLIUE BbBIBO/IbI

Ha ocHoBanuu npoBeIeHHOTO PEIEH3UPOBAHUS MOKHO CAENaTh 3aKIII0UeHHUE, YTO Xapak-
TEp, CTPYKTypa U colepkaHue pabovel mporpaMmbl TUCIHUILIMHB «MoaenupoBanue nHpopMma-
nuonHbIX cuctem» OIIOIT BO no nanpasnenuto 09.03.02 MudbopmaninoHHbIe CUCTEMBI U TEX-
HOJIOTHH, HampaBieHHOCTeH «KOoMITbIOTEepHbIE HAYKH W MHTEUICKTYalIbHBIN aHAINW3 JaHHBIX),

«bonpume gaHHbIe», «CUCTEMHAs aHATHTUKAY (KBamM(HKAIUs BHITYCKHUKA — OaKaaaBp), pas-
pabGotanHas JlemuueBsiM Bangumom BrnaaumupoBuueM, 101EHTOM, KaHIUAaTOM SKOHOMUYECKHUX
Hayk cooTBeTcTBYyeT TpeboBanusiM @I'OC BO, coBpeMeHHBIM TpeOOBaHHUSIM 3KOHOMHKH, PHIHKA
TPpyZa ¥ HO3BOJMT NpH €€ peaan3aliy yCHelHo o0ecnednTs (GOPMUPOBAHUE 3asIBIICHHBIX KOM-
METEHLIUMN.

Penensenr:

boictpennna Upuna EBrenseBHa, 1o1eHT kadeapbl NPUKIaAHON UHGOPMATHKH, KaHIU-
JlaT TIeAarorvueckux Hayk

r /
,d[ «28» aprycra 2023 .

/
/7 (TIOAIHCE)
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