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1. llesu u 3212494 AU CIUILIHHBI

Henbro nuctumuinael "lpukinagasie METOABI aHATK3a JAHHBIX " SBIISIETCS OCBOCHHUE
CTYAEHTAMU TEOPETUUYECKUX U MPAKTUUECKUX 3HAHUHN U TPUOOpPETEHHE YMEHUIN U HABBHIKOB
B 00JIaCTU MPUMEHEHHUS CTaTUCTUYECKUX METOJOB U METOJIOB UHTEIIEKTYaJIbHOIO aHan3a
JAHHBIX TIPU 00pa0OTKE HAYYHBIX, SKCTIEPUMEHTAIIbHBIX, TPUKIIAHBIX, TPAH3AKITMOHHBIX
U TIp. BUJOB JAaHHBIX U3 1000 cpepbl AesATeTbHOCTH. 3aauaMu JUCIUTIIAHBI SIBJISFOTCS:
- U3y4eHHE TOHATUHHO-KATeroOpruaibHOTO armapara B 00J1acTi yIIyOJICHHOTO aHaIu3a
JTAHHBIX; - (POPMHUPOBAHKE MPE/ICTABICHUN 00 OOIIIEeH METOM0I0OTUH KOHCOIHUIAIUH,
MOJITOTOBKY U aHaJIN3a JaHHBIX; - 00eCIeYeHe OCBOCHMS COBpeMEHHbIX MeTo10B OLAP,
KDD, Data Mining; - hopMupoBaHuE€ HaBBIKOB U YMEHHM, HEOOXOAUMBIX /ISl CO3JIaHUS U
Pa3BUTHS KOPIOPATUBHBIX AHATIMTUYECKUX CUCTEM; - IPUOOPETEHHE MPAKTUYECKUX
HABBIKOB BJIaJICHUS OCHOBHBIMU MHCTPYMEHTAJIBLHBIMHU CPEJICTBAMU OMOIHUOTEK S3bIKa
nporpammupoBanus Python; - ocBoeHue METO/I0B ¥ MPHUEMOB MTOATOTOBUTEIHHOTO U
OMUCATEIBHOTO aHaJIM3a JAaHHBIX, CPEACTB BU3yaJIM3alUH JIAHHBIX, UCIIOJIb30BAHUS U
yCOBEPIIEHCTBOBAHUS 00ydaeMbIX MOJICNICH; - (HOPMHUPOBAHNE YMEHHM J1eTIaTh BBIBOJBI U3
MPOBEJCHHOTO aHAIU3A.

Kparkoe conep:xanue 1uciUNJIMHBI

B xoxne xypca usyuaercs cienyromuii nepedeHb Bonpocos: [Ipeamer nu MeToabl
NPUKIJIATHOTO aHanu3a naHHbIX. [IpoBepka runores. [lonstue, cynHoCTh U 3a7a4u
MHTEIUICKTYaIbHOTO aHanu3a JaHHbIX. CTauu HHTEJUIEKTYaIbHOTO aHaIn3a JaHHbIX.
OcCHOBHBIE TIOHATHUS TEXHOJIOTUI cOOpa U cucTemMaru3anuu AaHHbIX. [IpenoOpadoTka
JaHHBIX, BU3YyaIH3allHsl, IEPBUYHBIN CTaTUCTHYECKUi aHamu3. OcBoeHne paboThI C
s3p1koM Python u GubnmoTexkaMu, mpeaoCTaBISIONIMME TOCTYI K METOAAM MalTMHHOTO
oOyueHus, HelpoceTeBbIM MoJENsIM U Bu3yann3zanuu (Scikit-learn, TensorFlow, Keras,
Matplotlib u np.) KoppensiinoHnnsiii 1 perpeccuoHHbIi ananusbl. Knaccudukarus.
Krnacrepnsiii ananus. MeTo/ I1aBHBIX KOMIIOHEHT. AHAIU3 U IPOTHO3UPOBAHUE
BpeMeHHBIX psifoB. [Ionck accolMaTuBHBIX MPABUII B MIPOIIECCE aHAIM3A JAHHBIX.
HetipoceTreBoe MonenrpoBanue u Tiryookoe oOyueHre. AHaau3 TEKCTOBOM MH(pOpMAITUU U
aHaNMUTHKA. Budyanu3zanus qaHHBIX.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJabTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommieTeHIInN) 0Oy4eHUs 110 TUCHUTUTHHE

3HAET: OCHOBHBIE METO/Ibl COBPEMEHHOTO aHAJIN3a
TTAHHBIX JIS] peIIeHUs 3a/1a4 KiaccuuKaiu,
KJIACTEPHU3aIMH, TPOTHO3a U CKOPUHTA

YMeeT: CTPOUTh MOJIENH, OLIEHUBATh UX Ka4€CTBO,
CpaBHMBATh Pa3JIMUHbIC MOJIEITH

meeT npakTUYECKU ONBIT: TEXHOJIOTUSIMHU
pa3pabOTKH arTOPUTMOB U TTPOTPAaMMHBIMHU
CHCTEMaMH aHaJIN3a JIAHHBIX; CPECTBAMU
AQBTOMATHU3aIlMY UHTEIJICKTYaJIbHOTO aHaIu3a 1
00pabOTKH TaHHBIX

OIIK-2 Cniocoben pa3zpabaTbiBaTh OpUTHHATIbHBIE
QJITOPUTMBI ¥ IPOTPAMMHBIE CPEJICTBA, B TOM YHUCIIE
C MCIIOJIb30BAHUEM COBPEMEHHBIX
MHTEJUIEKTYaJIbHBIX TEXHOJIOTUH, JUIS peIICHHS
npodeccruoHaNbHbIX 3a/1a4

3HaeT: OCHOBHbIE METO/IbI ¥ IPUHIIUITBI 00pabOTKH
PE3yIBTaTOB UCCIIEIOBAHHUN CPEICTBAMHU
MHTEJUICKTYaJIbHOTO aHAJIN3a JAHHBIX

OIIK-4 CriocobeH NpuMeHsTh Ha PaKTHKe HOBbIE
Hay4HbI€ IPUHIUIIBI U METO/IbI HCCIIEI0BAaHUIN




Ymeer: CoBEpIICHCTBOBATH METO/IbI 00OPaOOTKH,
aHaJIM3a U CUHTE3a Pe3ylbTaToB
npo¢eCCHOHAIBHBIX UCCIIEI0BAHUM, UCTIONb3yEeMble
B MHTEJUIEKTYaIbHOM aHAJIN3€ JAHHBIX

lMeeT NpakTUYECKUN OIBIT: IPUEMAMHU
MCIIOJIb30BaHMsI MAaTEMaTUYECKUX METO/I0B
00paboTKH, aHAJIM3a U CHHTE3a PE3yJbTaTOB
NpoQeCCHOHANIBHBIX UCCIIEJOBAHUM MTPU PELLICHUN
3a/1a4 CPEICTBAMH WHTEIUIEKTYaJIbHOTO aHAIHM3a
TAaHHBIX

OIIK-7 CnocobeH pa3zpabaTbIBaTh U IPUMEHSThH
MaTeMaTHYeCKHE MOJIEH IPOLIECCOB  0OBEKTOB
IIPY PELICHMH 33/1a4 aHAJIN3a U CUHTE3a
pacrpeneneHHbIX HH()OPMAIIMOHHBIX CHCTEM H
CHCTEM MOAJCPKKHU MPUHATHUS PEIICHUI

3HaeT: OCHOBHBIE BUBI U MPOLIETYypbl 00pabOTKH
UH(OPMAIIUH, MOJIETTH U METO/IbI PEILICHHS 3a1a4
00paboTku nHpoOpMaIK (TeHEpaIHs OTYETOB,
MOAJIEPKKA MPUHSTHS PELICHUH, aHAIN3 JaHHBIX,
MCKYCCTBEHHBIN MHTEJUIEKT, 00paboTKa
N300paKeHUN )

YMmeeT: BEIOUPATh U IPUMEHHUTD aITOPHTMBI,
METOJIbl U HHCTPYMEHTBI HHTEJUIEKTYaJIbHOTO
aHaIIM3a JaHHBIX

VMeeT MpakTUYECKUI ONBIT: TPUMEHEHUS
TEXHOJIOTHIA MHTEJUIEKTYaIbHOTO aHAIIN3a JaHHBIX;
MOAXO/IaMHU M TEXHUKOH pelIeHus 3a/1a4
WCKYCCTBEHHOTO WHTEIUIEKTa, HH()OPMAIIHOHHBIX
MozieNieil 3HaHUHM, METO1aMu TPE/ICTaBICHUS

3HAHUU, METOJAMU UHKXCHEPUH 3HAHUUN

3. Mecro aucuuniuubl B ctpykrype OII BO

[TepeueHs MpEANISCTBYOMIUX TUCIUTUIHH,
BHJIOB PabOT yueOHOTO IJ1aHa

[TepeueHb MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB paboT

1.0.04 CynepkoMnbIOTEpHOE MOJETUPOBAHUE
TEXHUYECKUX YCTPOMCTB U IIPOLIECCOB,

1.0.09 Anann3 maHHBIX,

[Ipon3BOACTBEHHAS MTPAKTHKA (HAYYHO-
rcceaoBarenbckas padora) (2 cemectp),
[Ipon3BoicTBEHHAs TPAKTUKA (PKCILTyaTallMOHHAs )
(2 cemecTp)

[Ipon3BOACTBCHHAS MTPAKTHKA (HAYYHO-
uccienoBarenbckas pabora) (4 cemecTp)

Tpe60BaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINMNX AUCIUIIINH:

JlucuurimHa

TpeboBanus

1.0.04 CynepKoMIIbIOTEpHOE MOACIUPOBAHUE
TEXHUYECKUX YCTPOMCTB U IIPOLIECCOB

3HaeT: 0COOEHHOCTH UCCIIEIOBAHUN TTPH
MPUMEHEHUHN CYyTIEPKOMIIBIOTEPHBIX TEXHOJIOTUH,
0a30BbIC TOHATHS MAPAJIICIbHBIX BBIUMCICHHUIA;
OCHOBHBIC TIOHATHSI O TTapaJUIeITbHBIX
BBIYMCIIUTENbHBIX CUCTEMAX; [TAKEThI TPOTpamMm,
KOTOPBIE UCIIONIB3YIOTCS JJIsl PEeLEeHUs 3a7a4d Ha
CYNEepPKOMIBIOTEPax; 6a30BbIe MOHATHUS 00

A PEKTUBHOCTH MMapaIeIbHBIX BRIUUCICHUH. ,
6a30Bble MOHATHUS 00 3(PPEKTUBHOCTH
MapajyieIbHbIX BEIYUCICHUNA. YMEET: OIIEHUBATh
HEOOXOAMMOCTh MPUMEHEHHUSI COBPEMEHHBIX




MapaJICJIbHBIX BBIYUCIUTCIIbHBIX CUCTEM JIA
MCCIIEIOBATEIbCKUX 3a/1a4, pelaTh 3a/1a4i Ha
MapalJICJIbHBIX BBIYUCIUTCIIBHBIX CUCTEMAX C
MPUMEHEHNEM CHEeIHaTIN3UPOBAHHBIX TPOTPAMMHBIX
MaKeToB, paboTaTh ¢ OYepebIo 3a1a4 Ha
CYNIEPKOMITBIOTEPE; YIPABIATH 3a7ja4aMu, KOTOPbIE
[pEIIalOTCs Ha CYyNepKOMIIBIOTEpE., padOTaTh B
bmyisitope TepMuHana PuTTY, koTopslii mo3BoIsIET
OCYILECTBIIATH YIAJICHHBII TEPMUHAIIBHBIN JOCTYII K
CynepKOMIbIOTEPY. IMEeT MpaKkTUYECKHIA OTIBIT:
[MPUMCHCHUA OCHOB TEXHOJIOTUH COBPCMCHHBIX
BBICOKOTIPOU3BOUTENbHBIX BEIUUCICHHUH MTPH
PCIICHUU IMMPAKTHYCCKUX 3a/ia4, IPUMCHCHHA OCHOB
TEXHOJIOTHI COBPEMEHHBIX
BBICOKOTIPON3BOANTCIIbHBIX BBI‘-IHCJIGHHﬁ; peIICHUA
3aJa4 Ha CyNEepKOMITbIOTEpE B
CHICHUAJIM3UPOBAHHBIX MPOTPAMMHBIX CpCaax.
oOMeHa ¢aitmaMu MeXTy CyNepKOMITBIOTEPOM H
[MEPCOHAJIbHBIM KOMIIBIOTCPOM., BBIITIOJTHCHUA
pacueTHBIX 3aa4 Ha CYTIEPKOMIIBIOTEPE.

1.0.09 Ananus3 gasHBIX

3HaeT: CTaHAAapThl U TEXHOJIOTUIO CO3/IaHUS
QHAJTUTHYECKUX CUCTEM MOJICPKKU MPUHATHS
peIIeHni , MPUHIUIBI 00pabOTKU OOJIBIINX
MacCHBOB JIaHHBIX, CIIOCOOBI UX MPEACTABICHUS U
XpaHEHUs; OCHOBHBIE 331a4K U METO/bI aHAJIN3a
TTAaHHBIX;, METObI HAYYHBIX UCCIIEIOBAHUHN U
0COOEHHOCTH MHCTPYMEHTapus B o0acTu
NPOEKTHUPOBAHUS U yIPaBICHUS
MH(GOPMAITMOHHBIMHU CUCTEMaMU B PUKJIATHBIX
00sacTsIX YMeeT: MPUMEHATh COBPEMEHHBIE
WHCTPYMEHTHI OU3HEC- aHAJTUTHKHU B CIIOKHBIX
CUTYyallUsIX, pa3paboTaTh PEKOMEHAALUH JUIS JIMIL,
MPUHUMAIOIIUX YIPaBJICHUYECKUE PELICHHUS ,
(bopMynupoOBaTh 33/1a4M aHAU3a JaHHBIX; BEIOUPATh
aJIeKBaTHbIE AJITOPUTMBI UX PEILIEHUS; OLIEHUBATh
KaueCTBO MOJTYYaeMbIX peIIeHu, BEIOUPATh METObI
MCCJIEJOBAHUN C YUETOM MPAKTUYECKUX 3a7ad
VMeeT MpaKTUYECKUIl OMBIT: pEIIeHUs IPUKIATHBIX
3a/1a4 aHaJIM3a U CUHTE3a B paclpeiesIeHHbIX
MH(POPMAITMOHHBIX CUCTEMAaX U CUCTEMax
TOJICPIKKU TIPUHSITHS PEIICHUHN , TEXHOJIOTHSIMA
pa3pabOTKH aJITOPUTMOB U MPOrPaMMHBIMHU
CHUCTEeMaMHM aHaJH3a JaHHBIX; CPEICTBAMU
ABTOMAaTH3allMM aHaJu3a 1 00pabOTKU JaHHBIX,
MCIIOJIb30BaHMs METOJIOB aHAIN3a U
[IPOrHO3UPOBAHMS U UX PEATM3ALMH C TIOMOIIIBIO
WHCTPYMEHTAJIbHBIX CPEJCTB B 00JIaCTH
NPOEKTHUPOBAHUS U yIIPaBICHUS
MH(GOPMAITMOHHBIMHM CUCTEMaMU B PUKJIIATHBIX
00J1acTsIX

[Ipon3BOACTBEHHAS NMpaKTHKa (Hay4yHO-
nccienoBareiabckas pabora) (2 cemectp)

3HAeT: HOBBIE METOABI UCCIIEAOBAHUM IS PEIEHUS
HAy4YHBIX U IPAKTUYECKUX 3a/1a4 B CBOEH
npo¢eCCHOHAIBHON AEATENbHOCTH, CIIOCOOBI
OpraHu3any padboThl C IPUMEHEHUEM
COBPEMEHHBIX KOMMYTATUBHBIX TEXHOIOTUI

podecCroHaIBLHOTO B3aUMOICHCTBUS., TPUHIIUITHI




MOCTPOEHUS MaTeMaTHYECKIX MOJIENICH MPOIIECCOB
1 00bEKTOB IPU PEILIEHUH 3aja4y aHaJlu3a U CUHTE3a
[PACIIPCACIICHHBIX I/IH(bOpMaI_II/IOHHBIX CUCTEM U
CUCTEM TOAJEPKKH MPUHITHSI PEIICHUH. ,
MAaTCMATUUICCKUC, CCTCCTBCHHOHAYYHBIC U
COLIMANIbHO-9KOHOMHYECKUE METOJIbI JITIst
UCIIOJIb30BaHMs B PO eCCHOHAILHON

eI TEIbHOCTH, OCHOBHBIE TTPUEMBI, METOJIBI U
cpencta 3pPEeKTUBHOTO yIPABICHHS CBOUM
BpeMEHEM YMeeT: IPUMEHSTh HOBbIE METObI U
IMPUHIUIIBL IJI PCIICHUA MMPAKTUYCCKUX 3aaa4 110
TEeMe MCCIIeZIOBaHNUs, UCTIONb30BATh B IPAKTUYECKOM
ACATCIIBHOCTU COBPEMCHHBIC KOMMYTATUBHBIC
TEXHOJIOTUH, B TOM YHCJIe Ha HHOCTPAHHOM SI3bIKE.,
pa3p8,63TBIBaTb 1 IPUMCHATH MATECMATUYCCKUC
MOJIEJIU MTPOLIECCOB M OOBEKTOB MPHU PELICHUH 3a/1a4
aHaJIM3a ¥ CUHTE3a pacTpeeIeHHBIX
WHGOPMAIIMOHHBIX CUCTEM U CUCTEM MOAIEPKKH
NPUHATHS PEILICHUHN, HAXOAUTh U BBIOMpPATh
MaTeMaTH4YEeCKUE U COIHAIbHO-3KOHOMUYECKYIO
UH(OPMAITUIO JUTS pEILICHHs MTPAKTUYECKUX 3a7ad C
Y4eTOM MEXAMCIUIUTMHAPHBIX CBS3EH.,
[JIAHUPOBATH CBOE BPEMSI; OLIPENEIIATE IIPUOPUTETEL
U 1€ COOCTBEHHON nesarenpHocT UMeer
HpaKTI/I‘{eCKI/Iﬁ OIIBIT: MPUMCHCHU HOBBIX METOIOB
U TIPUHIUIIOB JUIsl peIIieHus MpodeccuoHaIbHbIX
3a/la4, IPpUMCHCHHNA KOMMYTATUBHBIX TEeXHOJIOTUHU
MpU BBIIOJTHEHUH MTPO(eCcCHOHaIBHBIX 33/1a4.,
MMOCTPOCHUA MATCMATHUYCCKU MOHeﬂeﬁ JJIA
peanu3alyy yCnemHoro (pyHKInOHUPOBAHUS
[PACTIPCACIICHHBIX I/IH(bOpMaI_II/IOHHBIX CUCTEM U
CUCTEM TOAJEPKKH MPUHATHS PEIICHUH,
NpUMEHEHUSI IPUOOPETEHHBIX TEOPETUIECKUX
3HAHUU TpU pelIeHu NpodeCcCUOHANBHBIX 3a/ay.,
PCAIM30BLIBATH IMYHOT'O PA3BUTHUA U
npodeccroHaILHOTO POCTa

[Ipon3BoACTBEHHAS MTPAKTHKA (IKCILTyaTaIl[HOHHAs)
(2 cemecTp)

3HAeT: MPUHIIUIIBI TOCTPOCHUS MOJIENIEH MPOLECCOB
NP pelIeHnH NMpodecCcuoHaIbHbIX 3a7a4 MOJEIN
XpaHeHUsl U 00pabOTKH JaHHBIX paCHpeIeIeHHbIX
UH(QOPMAITMOHHBIX CUCTEM U CUCTEM MOJIECPIKKH
MPUHATHS PEILICHUH ;, COBPEMEHHbIE TEXHOJIOTUI
pa3pabOTKH MPOrpaMMHOro obecredeHus,
QJITOPUTMBI YIIPABICHUS IPOSKTaMH Pa3IUUHOMN
CTEIIEHU CJI0KHOCTH, MaTEMaTHYECKHE,
€CTEeCTBEHHOHAYYHBIE U COLIMAIbHO-IKOHOMHUYECKHE
METOJIBI JJIs1 MCTIONIb30BaHMS B IPO(eCCHOHAIBHON
e TeIbHOCTH, IPUHIIUITBI OPTaHU3allud KOMaHHON
palbOoThI, COBPEMEHHBIE METOIOJIOTHH MTPOTPAMMHBIX
CPEICTB U MPOEKTOB, TpeOOBaHUs, CTaHIAPTHI U
MIPUHLIUIIBI COCTABIEHUS TEXHUUECKOMN
TOKYMEHTAIUU, METO/Ibl YIIPABICHHS KOJJIEKTHUBOM
Pa3pabOTUYMKOB , MPOLIEAYPHI KPUTHUECKOTO
aHaJIn3a, METOAMKH aHAJIN3a PE3yJIbTaTOB
UCCIIeIOBaHUS U pa3pabOTKU CTpaTEeTH MPOBEACHUS
MCCJIEIOBAHUN, OPraHU3alMU [TpoLiecca MPUHSITUS

PCIICHNA, COBPCMCHHOC IMPOTrpaMMHOC U




anmapaTHoe obecrieueHne nHHOPMAITMOHHBIX U
ABTOMAaTU3MPOBAHHBIX CUCTEM YMEET: (OPMHUPOBAThH
MPEIOKEHHUS TI0 UCITOF30BAHUIO HAYYHBIX
MCCJIEIOBAHUN U HOBBIX TEXHOJOTUH ITPH
npoexTupoBanuu u ynpasinenun MC, pazpadbarbiBaTh
QJITOPUTMBI U BBITIOJIIHATH UX pean3aliiio Ha
COBPEMEHHBIX SI3bIKaX MPOTPAMMHUPOBAHHUS,
BBIOMPATH A((DEKTUBHBIE CTPATETUHN YIIPABICHUS
TS pear3aliy 3a/1a4 )KU3HEHHOTO [UKJIIa
CUCTEMBI., HAXOUTh U BBIOUPATh MaTeMaTHUECKHe U
COIMANTLHO-IKOHOMHYECKYI0 HH()OPMAITHIO IS
pEIIeHUs] MPAKTUYECKHUX 3a]1a4 C YYETOM
MEKTUCIUTUTHHAPHBIX CBS3€H., ONPEIEISITh COCTaB
U pacrpesiesTh 00I3aHHOCTH B KOMaHe MPpU
peanu3auy MpakTUIeCKUX 3a1ad., TPOBOIUTH
MJIaHUPOBAHKUE PAOOTHI IO pa3padoTKe
MPOrPAMMHBIX CPEJCTB U MPOCKTOB, COCTABIIATH
TEXHUYECKYIO JOKYMEHTAINIO , CHCTEMaTU3UpOBaTh
U MHTEPIPETUPOBATH MOTYUCHHYIO HH()OPMAITUIO
1Sl pelieHns mpodeccuoHaNbHbBIX 3a/1a4,
BBITIOTHSITH Pa3paboTKy U MOJCPHU3AIIHIO
MHGOPMAITMOHHBIX CUCTEM ISl pELICHHUS
npodeccuoHaANBHBIX 3a/1ad ViMeeT mpakTudecKui
OTIBIT: COCTABIICHUS MPEVIOKEHUH 10 TPUMEHEHUIO
HOBBIX MPOTPAMMHBIX CPEJICTB WIJIH UCCIICTOBAHHIMA
npu pazpadotke NC., pa3paboTku alrOpUTMOB U
MporpaMM JJIsl PeIIeHUs MPaKTUYECKUX 3a7ad. ,
3HAKOMCTBA C IIPOIIECCOM YNPaBICHUS )KU3HEHHBIM
[IUKIJIOM CUCTEMBI., IPUMEHEHHS PUOOPETEHHBIX
TEOPETUUECKUX 3HAHUM MTPU PEIICHUN
npodecCHOHANBHBIX 3a/1a4., OOMEHHUBATHCS UACSIMH,
nH(pOopMaIei, 3HaHUeM U OTIBITOM B KOMaHTHOM
paboTe; peamTn30BBIBATH CBOIO POJIb B KOMaHIHON
paboTe ¢ y4eToOM 0COOCHHOCTEH TTOBEICHHS U
WHTEPECOB YUACTHUKOB KOMaHTHOU PaOOTEHI.,
pa3paboTKu MPOTPaMMHBIX CPEACTB U MTPOEKTOB,
KOMaHHOW paOOTHI , MPHEMaMHU PEIICHUS
npodeccuOHaNBHBIX 33/1a4 HAa OCHOBE Pe3yJIbTaToB,
MOYYEHHBIX B pe3yJbTaTe aHaIu3a u 00paboTKU
coOpaHHO# MHGOPMAIIHH, Pa3padOTKH 1
MOJIEpHU3AINH WH()OPMAITMOHHBIX CUCTEM JIJIS
penieHus npodecCuOHAIBHBIX 3a]1a4;

TOKYMEHTUPOBAaHUE TPEOOBAHUI 3aKa34UKOB

4. O0béM 1 BUIBI YUeOHOIl padoThI

OO6mas TpyA0€MKOCTh JUCHUIUIMHBI cOCTaBseT 4 3.€., 144 4., 75,5 4. KOHTaKTHOM

paboThI
Pacnpenenenue o cemectpam
. Bcero B Hacax
Bun yue6HOM paboThI
4acoB Homep cemectpa
3
O6mast Tpy10EMKOCTh AUCITUTUIMHBI 144 144




AyOoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI

ayTuTOpHbIX 3aHsaTHi (I13) 32 32
Jlabopatopusie pabotsl (JIP) 0 0

Camocmosmenvuas paboma (CPC) 68,5 68,5
[ToaroroBka K MpakTUYECKUM 3aHATUIM 20 20
ITonroroBka K 3K3aMeHy 28,5 28.5
[ToaroroBka Kk KypcoBOMY MPOEKTUPOBAHUIO 20 20

KoHcynbTanum 1 mpoMexXyTodHas aTTecTalus 11,5 11,5

Bu koHTpOs (3aueT, qud.3a4et, IK3aMeH) - sk3ameH, KP

5. Conepixkan

He THCIHUIIJINHBI

OO0BeM ayIUTOPHBIX 3aHATUN TIO

Ne HaumeHnoBanue pa3aenoB JUCHHUILUIMHBI BUJaM B Jacax

pasnena
Bcero J | 113 JIP
1 OCHOBHBIE TTOHATHS TEXHOJIOTHI cOOpa U CUCTEMATU3AINH 4 4 0 0
TAaHHBIX
) [TpenoOpaboTKa TaHHBIX, BU3yalu3allvsl, IEPBUYHBIN 2 4 4 0
CTAaTUCTUYCCKHUIN aHAIIN3

3 [KoppensiMroHHBIN U perpecCUOHHBIN aHATN3bI 8 4 4 0

4  |[Knaccudukanus 8 4 4 0

5  |KnactepHslii aHanu3 8 4 4 0

6 |MeTton IIIaBHBIX KOMIIOHEHT 8 4 4 0

7  |AHanu3 ¥ TPOrHO3UPOBAHNE BPEMEHHBIX PSII0B 8 4 4 0

8 |HeiipocereBoe MopenupoBaHue 1 riyookoe oOyyeHue 12 4 8 0

5.1. Jlekuuu
Ne Ne Kox-
HanmeHnoBaHMe Ui KpaTKkoe coAepKaHue JEKIIMOHHOTO 3aHATHS BO
NeKIHUH|pas3aesa
4acoB
OCHOBHBIE TIOHATHS TEXHOJIOTHI cOOpa U CUCTEMATHU3AINH JAHHBIX: OCHOBHBIC
nonsitus Data Science (Hayku 0 TaHHBIX ); IPUHIIUIIBI MOHUTOPUHTA TAHHBIX KaK
MHPOPMAITMOHHON TeXHOIOTHUHU norydeHus naHubix; ETL; BeiOop cpencts

1 1 |ananuza, HauOomnee 3(hHEKTUBHBIX TSI KOHKPETHBIX JaHHBIX C YUETOM UX 2
MPUPOJIBI, TOTPEIIHOCTH, MPOCTPAHCTBEHHOTO ¥ BPEMEHHOTO pa3pelieHus, a
TaKKe 3a7]a4 UCCJIEI0BaHU; OLIEHKA BO3MOKHOCTH U OTPaHUYEHHS UCIIOIb3YEMBIX
METOJIOB.

OCHOBHBIE TIOHATHS TEXHOJIOTUI cOOpa U CUCTEMATU3AINU JAHHBIX: METOJBI cOOpa
MepBUYHON MH(OPMaLIMK, OPTaHU3alUY U XPaHEHUsI JAaHHBIX JIJIs1 KOHKPETHOTO

) | |[ACcrenoBanus; TEXHONOTHHI IOUCKA IAHHBIX B CETH WNHTepHeT u OLIeHKHU uX )
KauecTBa; MMOJIy4eHUs JaHHBIX TUITBI IIKAJ, B KOTOPBIX MOTYT OBITH MPe/ICTaBICHBI
TaHHBIC, M OTPAHUYCHHUS HA 33]]a9U, KOTOPHIE MOTYT OBITh PEIICHBI C YIETOM ITUX
[IKaJI.

[IpenoOpaboTKa TaHHBIX, BU3yalu3alns, IEPBUYHBIA CTATUCTUYECKUN aHAIN3!
OCHOBHBIE CTIOCOOBI TPaUIECKOTO ¥ TAOIUYHOTO TIPECTABICHUS JaHHbIX;

3 5 [KpHTEpHHU OTIpE/IEIeHNS AHOMATBHBIX 3HaYEHUW B BHIOOPOUYHBIX JIAHHBIX; )
OCHOBHBIE OIUCATENbHbIE CTATUCTHKU BBIOOPKH; METOJIbI JTUCKPETH3AINH
HEIMPEPHIBHBIX TAHHBIX C YIETOM pEIIaeMoin 3a1a49u; CriocoObl TAOIUIHOTO UITH
rpaduecKoro npecTaBIeHs! TaHHBIX, HCXO/S U3 LIeJel UCCIIeI0OBaHMS; METOIbI




MEepBUYHOI 00pabOTKH JaHHBIX.

Hpe,u06pa60TI<a JaHHBIX, BU3yaJIn3allus, HepBI/I‘-IHLII\/'I CTAaTUCTUYECKUM aHaAJIN3:
[MOHUMAaHUE U UHTCPIPETAINA ITOJTYYCHHBIX PE3YJIbTATOB UCCIICAOBAHHA, METOABI
COBpCMCHHOﬁ OIMCaTeIbHON CTAaTUCTHUKU; ITPOTPAaMMHBIC CPCACTBA, ITO3BOJJIAIOIINC
OCYIICCTBIIATH CTAaTHCTHYCCKHUN aHAIIN3.

KoppesimoHHbIN U pErpeCCUOHHBIN aHAJIU3bl: OCHOBHBIC MOHSTHUS
KOPPEJISILIMOHHOTO ¥ PETPECCUOHHOI0 aHAJIN3a; IPUYHUHBI BOSHUKHOBEHHUS JIOKHOMN
KOPPEJSAIUU U CTIOCOOBI €€ BBISIBJICHHS; OCHOBHBIE IMPABHJIA TPOBEPKU 3HAYUMOCTH
U MTHTEPBAJIHHOTO OLIEHWBAHUS ypaBHEHUS U KOO (UIIMEHTOB PETPECCUi;
MMPOBEPKA HAJTMYMS CTATUCTUYECKU 3HAYMMOW JIMHEWMHOM CBSI3U MEKITY
[IEPEMEHHBIMU.

KoppesiuOHHBIN U PETPECCUOHHBIN aHAM3BL: JIOTUCTUYECKAs! PErPECCHs];
[IPOrpaMMHBIE CPEJCTBA, O3BOJISIIOLIUE OCYILECTBIIATh KOPPEISALUOHHBIN U
PErPECCUOHHBIN aHAIIN3.

Kitaccugukanus: IOHATHS 1 METOJIbI KIIACTEPHOTO U KJIaCCH()UKAIMOHHOTO
aHaln3a, 00IMe CBOCTBAa M 0COOEHHOCTH METO/I0B MALTMHHOTO O0YYEHHS C
yauTeseM ¥ 0e3 yUHUTeIsl; MeTO/Ibl KiTacCH(HUKAIMU M KJIACTEePU3aIIUH.

Knaccudukanus: cpaBHUTEIbHBIA aHAIN3 PA3IMYHBIX CIIOCOOOB KiIacCU(PUKAINY U
KJIacTepHU3allii MHOXKECTBA OOBEKTOB C UCIOIb30BaHUEM (DYHKIIMOHAIOB
KauecTBa; MPOTrPAMMHBIE CPEACTBA, O3BOJISIOLINE OCYIIECTBIATh KJIACTEPHBIN 1
KJIacCU()UKAITMOHHBIN, aHATM3HI.

KrnacTepHbIil aHaTu3: MOHITHUS U METOABI KJIACTEPHOTO U KIACCHU(PUKAIMOHHOTO
aHau3a; O0IIMe CBOMCTBA M OCOOCHHOCTH METOJI0B MAIIIMHHOTO O0YyUEHHSI C
yauTesaeM 1 0e3 yUuTens B KIIACTEPHOM aHallu3€e; OCHOBHBIE BUIBI PACCTOSHUN
MEXIy 00beKTaMu (METPHUK MPOCTPAHCTBA) U KJIACTEpaMU, UX OCOOEHHOCTH U
BO3MOYKHOCTH ITPUMEHEHHUS.

10

KnactepHsblif aHanu3: MpuEMBI U METO/IbI KIacCU(UKALIMU U KJIACTEPHOTO aHAIN3a
B 3aBUCHUMOCTH OT XapaKTepa HCIOIb3yeMOi nH(POPMALIUK; POTrpaMMHBIE
CpPEACTBA, MO3BOJISIONINE OCYIECTBIATh KJIACTEPHbIM aHAIIN3.

11

MeTo/ TITaBHBIX KOMITOHEHT: SKBUBaJICHTHBIC ()OPMYIUPOBKHU 3a/1a49H O
MOCTpOEHUH 0asuca MPU3HAKOBOTO MPOCTPAHCTBA U3 TIIABHBIX KOMIIOHEHT;
WHTEPIpETAIHs TIABHBIX KOMIIOHEHT B TEPMUHAX MPEIMETHOM 001acTu;
CHHFy.HSIpHBIfI aHaJIn3 st HOHy‘-IeHI/IH TJIaBHBIX KOMIIOHCHT U OILICHKHN
00BSICHEHHON JUCTIEPCHH Ka)KI0W KOMITOHEHTHI.

12

MeTon r1aBHBIX KOMIIOHEHT: UICHTU(UKALINMSA U MHTEPIPETALNUN CBA3H
[IPU3HAKOBBIX IEPEMEHHBIX U INIABHBIX KOMIIOHEHT; TEXHOJIOTUU PA3JIOKECHUS
CpelCTBaMHU si3blKa nporpammupoBanus Python.

13

AHaJIU3 ¥ MPOTHO3UPOBAHNE BPEMEHHBIX PSJIOB: OCHOBHBIE METO/IbI aHAJIU3a U
[IPOTHO3UPOBAHUSI BPEMEHHBIX PSAJ0B; UCIOJIB30BAHUE MOJIEIHN BPEMEHHBIX PSI/IOB;
BBITIOJIHEHHUE UX TTapaMETPUUECKON UISHTU(HUKAIINH, OLICHKA KaueCTBa
ANMPOKCUMAIINH PEATbHBIX JaHHBIX BBIOPAHHON MOAEINBIO; TEKOMITO3UIIHS
BPEMEHHBIX PAJIOB B paMKax aJJIMTUBHOM MOJIEIIN; BBIJICJICHUE TAPMOHUYECKUX U
KBa3UTapMOHUYECKUX A/ITUTUBHBIX KOMIIOHEHT BPEMEHHBIX PSAIO0B C IIOMOIIBIO
@dypre-aHanu3a, BeHBIeT-aHaIl3a, CHHIYJISIPHOTO CIIEKTPaJIbHOTO aHan3a U
TEKOMIIO3UIIUU XyaHra.

14

AHaJIU3 ¥ POTHO3UPOBAHUE BPEMEHHBIX PSJIOB: aHAJIN3 U MPOTHO3UPOBAHNE
BPEMEHHBIX PSAJIOB C TTIOMOIIBIO CTATUCTUYECKUX MOJICJICH, CUHTYIISIPHOTO
CIIEKTPAJIbHOTO aHaIM3a U HEHPOHHBIX CETEH; MPOrpaMMHBIEC CPECTBA,
MO3BOJISIIOIIME OCYIIECTBIIATH IEKOMITIO3UIMIO U TPOTHO3UPOBAHUE BPEMEHHBIX
PSIOB.

15

HeiipocereBoe MozenupoBanue 1 niry0okoe o0yueHHe: OCHOBHBIE apXUTEKTYPhI
HEUPOHHBIX CETE; 0COOCHHOCTH aHaIM3a PEUH, TEKCTOB HAa €CTECTBEHHOM SI3bIKE
1 KOMIIBIOTEPHOT'O 3pEHUS METOJaMH ITyOOKOTro 00y4eHHUs.

16

HelipoceTeBoe MoyienupoBanue u rTy0okoe o0yueHue: paboThl ¢ OMOINOTEKAMH,




MPEA0CTABIAIONIUMHE JJOCTYT K HeiipoceTteBbiM MojeisiM (TensorFlow, Keras
ap.).

5.2. lIpakTHyecKkue 3aHATHS, CEMHUHAPbI

Ne
3aHATHA

No

paszena

HanmenoBanue umm KpaTKOC COACPIKAHUC MTPAKTUICCKOI'O 3aHATHA, CCMUHApa

Koi-
BO
4acoB

[TpenoOpaboTka TaHHBIX, BU3yaIH3allusl, IEPBUYHBIA CTATUCTUYECKUI aHAIH3!
MOJTy4YEeHNE JaHHBIX U3 Pa3HbIX HCTOUHUKOB, OUHCTKA, TPeJo0paboTKa,
Tpanchopmanus; 6ndnmorekn NumPy, Pandas, Scipy.

[Ipeno6paboTka TaHHBIX, BU3yaIU3allusl, IEPBUUHBIA CTATUCTUYECKUI aHAIN3:
BH3yalIM3allys JAaHHBIX C IIOMOIIBbI0 Onbamorek Matplotlib, Seaborn.

KoppensunoHHbIN 1 perpecCuoHHbIN aHanu3bl: Mcnonb3oBanue 6MOIHOTEKN
Scikit-learn 11t mpoBeIEHUS KOPPETSIIMOHHOTO aHAJIH3a.

KoppensinoHHbIN U perpecCHOHHbIN aHanu3bl: Mcnonbp3oBanue OMOIHOTEKH
Scikit-learn nmst mpoBeieHNsI perpeCCUOHHOTO aHAJK3A.

Knaccudukanus: McnonszoBanue oubmnorexu Scikit-learn mis pemenns
MPaKTHYECKHX 3a/1a4 110 KJacCU(pUKAUK JaHHBIX. (HAa4aso).

Kiaccudukanus: Mcnons3oBanue oubmmotexku Scikit-learn st permenus
MPAaKTUYECKUX 3a7a4 M0 KJIACCU(PUKALUU TaHHBIX. (OKOHYAHUE).

Knacrepnblii ananus: Mcnonbp3oBanue 6udnuoreku Scikit-learn ams pemenus
MPaKTUICCKUX 337349 M0 KJIACTEPHOMY aHaJIU3y JaHHBIX. (HA4alIo).

Krnacrtepubiil ananu3: Mcnons3oBanue Oubnuoreku Scikit-learn i pemenus
MPaKTUYECKUX 33714 [0 KJIACTEPHOMY aHAJIN3y JaHHbIX. (OKOHYAHUE).

MeTo ITTaBHBIX KOMIOHEHT: Vconp3oBanue ounbanorexku Scikit-learn mis
[pEIICHUS TPAKTUYECKUX 33]1a4 IO BBIJCIICHUIO TIIABHBIX KOMIIOHEHT IPH aHAJIA3E
TaHHBIX. (Ha4Yaso).

10

MeTo ITTaBHBIX KOMIOHEHT: Vcmonp3oBanue Oubanorexku Scikit-learn mis
pCI_HeHI/ISI HpaKTI/I‘-IeCKI/IX 3a4a4 110 BBIJACIICHUIO ITIaBHBIX KOMIIOHCHT HpH aHAJIN3¢C
NaHHBIX. (OKOHYAHUE).

11

AHaJM3 U IPOTHO3UPOBAaHUE BPEMEHHBIX psifioB: Vcronb30BaHne OMOIMoTeKn
Scikit-learn 1t perieHus MPaKTUYECKUX 3a71ad [0 aHAINU3Y BPEMEHHBIX PSJI0B
JTaHHBIX U IPOTHO3UPOBAHMIO. (HAYao).

12

AHaJn3 U TPOTHO3UPOBAaHUE BPEMEHHBIX psifioB: Vcnonb30Banne OnOIMoTekn
Scikit-learn ju1st perieHus MPaKTUYECKUX 3ajiad 110 aHAIN3Y BPEMEHHBIX PSJI0B
JTAaHHBIX U IPOrHO3MPOBAHMIO. (OKOHYAHHUE).

13

HeiipocereBoe MozenupoBaHue U riryookoe oOyuenue: Mcnoap3oBanue
oubmmorek Scikit-learn u Keras s penieHuss npakTHYECKUX 33129
MOJIEIIMPOBAHMSI C TOMOIIIbIO HEUPOHHBIX ceTell. [IpakTuueckne paboThl Mo
HEeUpOHHBIM ceTsiM Nol - Ne2.

14

HeiipocereBoe MomenupoBaHue U riryookoe oOyuenue: Mcnons3oBanue
o6ubnuorex Scikit-learn u Keras mis penieHns npakTHYeCKUX 33134
MOJICITUPOBAHUS C TIOMOIIBIO HEUPOHHBIX ceTel. [IpakTudeckue paboThI MO
HEHpOHHBIM ceTsIM Ne3 - Ne4.

15

HeiipocereBoe MonenupoBanue u riryookoe obyuenue: Vcronb3oBaHue
oubmuotex Scikit-learn u Keras ans pemenus npakTuyeckux 3agad
MOJICTUPOBAHUS C TIOMOIIIBIO HEHPOHHBIX ceTel. [IpakTrueckue paboTsl O
HEUPOHHBIM ceTsIM No5 - Neb.

16

HeiipocereBoe MonenupoBaHue u riryookoe oOyuenue: Mcnons3oBanue
o6ubnuorek Scikit-learn u Keras i penienns npakTHYeCKHX 3a/1a4
MOJIEITMPOBAHMSI C TOMOIIIbIO HEUPOHHBIX ceTell. [IpakTuyeckne paboThl o
HEHPOHHBIM ceTsiM Ne7.




5.3. JIaboparopHbie padoThI

He npenycmorpensl

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonaenane CPC

ITonsun CPC

Crnncok nureparypsl (¢ yKa3aHUEM
pas3zenos, rias, CTPAaHHUIL) / CChUIKA Ha

pecypc

Koi-

CemecTp| BO

qaCOB

IloaroTroBka K MPAKTUYCCKUM 3aHATUAM

3amaruH, A. B. Beenenue B
MHTEJJIEKTYalbHbIA aHAIU3 TaHHBIX :
yaeOHoe mocobue / A. B. 3amstus. - Tomck
: UsparennctBO ToMCKOTO
rocyaapcTBEHHOro yHUBepcuTeTa, 2016. -
120 c. -tm 3,4

20

[lonroroBka K 3K3aMeHy

3amsaruH, A. B. Beenernue B
MHTEJUICKTYaJIbHbIN aHaIN3 JaHHBIX :
yaeOHOe mocooue / A. B. 3amsaTun. - Tomck
: I3parensctBO ToMCKOTO
roCyJlapCTBEHHOTO YHHUBepcurera, 2016. -
120 c. ,r1. 1-4

28,5

[loaroroBka K KypcoBOMY MPOEKTUPOBAHUIO

3amaruH, A. B. Beenenue B
MHTEJJIEKTYaJIbHbIA aHAIU3 TaHHBIX :
yaeOHoe mocobue / A. B. 3amsatus. - Tomck
: U3pmarenscTBO ToMCKOTrO
roCcyAapCcTBEHHOrO yHUBepcuTeTa, 2016. -

120 c., m1.1,2

20

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

IIpOMe)KyTO‘IHOﬁ arTreCcralmmn

KOHTpOJII) Ka4yCCTBa OCBOCHMU O6paSOBaT€HBHOfI IMporpaMmel OCYIICCTBILICTCA B

cootBeTcTBUH ¢ [Tonokennem o 6aNTbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. Kontpoabubie meponpusitus (KM)

Haszeanue -
Ne | Ce- Bun Makc. TEHIBA-
KOHTpOJIEHOTO (Bec [Mopsimok HauMcneHus 6aIOB
KM|mecTp| koHTpOIS MEpOTIpHSITHS Oamn eTcs B
[1A
[1o uToraM BBIMOTHEHUS TPAKTUUECKUX
paboT, CTPYKTypa U coaepkKaHue KOTOPbhIX
packpeIThl panee B fanHou PIIJI, ctynent
(hopMUPYET OTYET, KOTOPBIA OH
[TpoBepka 3arpy’kaeT B KaUeCTBE pe3yJbrara B
1 3 Texyumili | BBINOJIHEHHBIX 1 2 "Onextponnsiil OYpI'Y". S K3AMEH
KOHTPOJIb | MPaKTHYECKHUX Kputepuu orieHUBaHUs 3arpy>KEHHBIX
pabot OTYETOB IO MPAKTUYECKUM paboTam:
2 OaJjuia BBICTABIIAETCSA 32 MOJTHOCTHIO
MPaBUJIHHO BBHIIOJIHEHHYIO padoTy,
rpaMOTHO O(OPMIICHHBIN OTYET B
COOTBETCTBUH C TPEOOBAHUSIMHU




CTaHAPTA, JIOTUYHBIM U BEPHBIN JOKIAL]
1 He MeHee 65% NpaBUIIbHBIX OTBETOB Ha
BOITPOCHI MTPENOIaBaTENsl.

1 Gasm BeICTABISIETCS 32 PadOTYy,
BBITIOJIHEHHE KOTOPOU HE COOTBETCTBYET
[PYKOBOJICTBY WJIM COOTBETCTBYET TOJIHKO B
YAaCTUYHO, OTUET HE UMEET aHaJu3a, He
OTBeYaeT TPeOOBAHUAM, U3JI0KEHHBIM B
METOJMYECKUX peKoMeHaanusx. B padore
HET BBIBOJIOB JIMOO OHU HOCAT
neKiiapaTuBHbIi xapakrep. [Ipu 3amure
PabOTHI CTYIEHT 3aTpyAHIETCS OTBEUATh
Ha [MOCTaBJIEHHBIE BOMPOCHI 10 €€ TeME,
HE 3HaeT TEOPUH BOIpOca, IPU OTBETE
TTOITYCKAEeT CYIIECTBEHHBIE OITUOKH.

0 GamnoB - paboTa coBCceM He
[pe/ICTaBJICHA.

MaxkcuManbHOE KOJTUYeCTBO OaioB — 2.
BecoBoii K03 UIIMEHT MEPOTIPUATHUS —
1.

Kypcosas
paboTa/mpoeKT

Brinmonuenue
KypCOBOH
paboTsl

3ammTa KypcoBoi pabOThI TPOBOAUTCS B
(dhopme cobecenoBaHus, BO BpeMs
KOTOPOTO CTYAEHT JleJIaeT KpaTkoe
coO0OIIeHrE O TeMe, aKTyaJIbHOCTU U
coZiep>kKaHrM pabOTHl M OTBEUYAET Ha
NIOTIOJIHUTENBHBIE BoNpockl. [lokasarenn
OLICHUBAHUS:

5 6amoB - copep:kanue padboThl
[MOJTHOCTBHIO COOTBETCTBYET 3a/1aHUIO,
[peCTaBICHHbIE TPOrPaMMBbI
PaboTOCIIOCOOHBI, TOSICHUTEIIbHAS
3aMKCKa UMEET JIOTUYHOE,
[10CJIEIOBATEIbHOE U3JIOKEHHE
MaTepuaia ¢ COOTBETCTBYIOIUMU
BBIBOJJaMU 1 000CHOBaHHBIMU
MOJI0KEHUSIMH, O(POPMIICHHE BBIITOTHEHO
0 TPEOOBAHUSAM METOAMYECKHUX
ykazaHuil. [Ipu 3ammre cTyaeHT
[MOKa3bIBaeT ITyOOKOE 3HAaHUE BOIIPOCOB
TEMBI, CBOOOJIHO OTIEPUPYET TaHHBIMU
MCCIIEIOBaHMSI, BHOCUT 0OOCHOBaHHbBIE
[IPEJI0KEHNS, JIETKO OTBEYAET Ha
[MOCTaBJICHHbIE BOIIPOCHI;

4 Gasa — conepaHue padoThI
[MOJTHOCTBHIO COOTBETCTBYET 3a/1aHUIO,
o(opMiIeHrE BBITIOIHEHO I10
TpeOOBaHUSAM METOINYECKUX YKa3aHUH,
[peCTaBICHHbIE TPOrPaMMBbI
PaboTOCIIOCOOHBI B TTOIABIISIOIIEM
OOJIBIIIMHCTBE PEXXUMOB, MTOSICHUTEIbHAS
3aMycKa HUMEEeT IPaMOTHO H3JI0KEHHYIO
TEOPETUUECKYIO [VIaBy, B HEM
[Ipe/ICTaBIEeHbI JOCTaTOYHO MOAPOOHBII
aHaJu3 U KpUTHYECKUN pazoop
[PaKTUYECKOH 1eATEeIbHOCTH,

10 CJICAOBATCIIBHOC N3JIOKCHUC

Kyp-
COBBIC
paboThI




MarepHaia ¢ COOTBETCTBYIOLIMMU
BBIBOJIAMU, OJTHAKO C HE BIIOJTHE
000CHOBaHHBIMH MONIOKeHUsIMU. [Ipu ee
3alUTE CTYJCHT [MOKA3bIBACT 3HAHHE
BOIIPOCOB TEMBI, ONIEPUPYET JAHHBIMU
MCCIIETIOBAHMSI, BHOCUT MPETIOKEHUS 110
TeMe UCCIAeAoBaHus, 0€3 0COOBIX
3aTpy/HEHUI OTBEYaeT Ha MOCTaBICHHbIE
BOTIPOCHI;

3 Oamna — conmepkaHue pabOThI HE
MOJTHOCTBHIO COOTBETCTBYET 33JJaHHUIO,
[pe/ICTaBICHHbIE POTPaMMBbI
[pabOTOCTIOCOOHBI TOJIBKO B YaCTH
PEXUMOB, TIOSICHUTENbHAS 3all1CKa UMEeT
TEOPETUYECKYIO IT1aBy, Oa3upyeTcs Ha
[PaKTUYECKOM MaTepuaje, HO UMeeT
[MOBEPXHOCTHBIN aHAIU3, B HEX
[IpOCMaTpHUBAETCS
HETOCJICIOBATEIbHOCT U3TI0KCHHUS
MaTepuaa, peICTaBIeHbI
HEeO00OCHOBAHHBIE TOJIOKEHHS,

o opMIIEHHE BBITIOIHEHO TI0
TpeOOBAaHUSM METOIUYECKHUX YKa3aHUI ¢
He3HAYUTEIbHBIMU 3aMedanusiMu. [Ipu ee
3aIUTE CTYJACHT MPOSBISET
HEYBEPEHHOCTb, NTOKa3bIBaeT ciaboe
3HaHUE BOIPOCOB TEMBbI, HE BCET/IA 1aeT
MCUEPIBIBAIOIINE apTYMEHTUPOBAHHBIE
OTBETHI Ha 33aJJaHHBIC BOTIPOCHI;

2 Ganna — comepxkanue paboThl HE
MOJTHOCTBIO COOTBETCTBYET 33JJaHHUIO,
[pe/ICTaBJICHHbBIE POTPaMMbl HE
paboToCcrocOOHBI MITH PabOTOCIIOCOOHBI
TOJIBKO B MaJIOW 4acTH PEKHUMOB,
MMOSICHUTEJIhHAS 3aICKa HE UMEeT
aHaJM3a, He OTBEYaeT TPEOOBAHUSM,
W3II0KEHHBIM B METOMYECKHIX
pexoMeHaanusax kadeapsl, opopmieHue
BEITIOJTHEHO C HAPYIIEHUSMU TPeOOBaHUN
METOIMYECKUX yKa3aHui. B pabore HeT
BBIBOJIOB JTUOO OHU HOCSIT
NeKIapaTuBHbIN Xapakrtep. [Ipu 3ammre
paboThI CTYIEHT 3aTPYAHIETCS OTBEUATh
Ha TIOCTaBJIEHHBIE BOIPOCHI 110 €€ TeME,
HE 3HAET TEOPUHU BOIIPOCA, PH OTBETE
NTOMYCKAaeT CYIIECTBEHHbIE OLTHOKHY;

1 Gam — conepkanue pabOTHI HE
COOTBETCTBYET 3aJaHHIO,
[pPEICTABICHHBIE TIPOTPAMMBI HE
paboTOCIIOCOOHBI MITH PabOTOCIIOCOOHBI
TOJIBKO B MAJIOM 4aCTH PEKUMOB,
MMOSICHUTEJIbHAS 3aICKa HE UMEeeT
aHaJn3a, He OTBEYaeT TPEOOBAHMUSM,
W3JI0)KEHHBIM B METOAMYECKHUX
pexoMeHanusax kadenapel, opopmieHne
BBHITIOJTHEHO C HAPYIIEHUSIMU TpeOOBaHUMN




METOIMYECKUX YKa3aHUH, oopMIIeHHE
BBITOJIHEHO C HapyIIEHUsIMH TpeOOBaHUI
METOJMYECKUX yKa3aHuil. B pabore HeT
BBIBO/IOB JINOO OHU HOCSIT
neKi1apaTuBHbI xapakrep. [Ipu 3amure
pabOoThI CTYIEHT HE OTBEUYAET Ha
[IOCTaBJICHHBIE BOIIPOCHI 110 €€ TEME, HE
3HaeT TEOpUH BOIpoOca. 0POopMIICHHE
BBITTOJIHEHO C HApYIIEHUSIMHU TpeOOBaHUI
METOINYECKUX YKa3aHUH, OTBETHI HA
BOIIPOCHI HE BEPHBIE;

0 6amnoB — paboTa He peIoCTaBIIeHa.

IIpome-
JKyTOYHAas
arrecranus

KonTponrsHoe
MEPOINPHUATHE
(urorosoe
TECTUPOBAHUE 10

KypCy)

10

KOHTPOIBHO-PENTUHIOBOE MEPOTIPUATHE
MIPOBOAUTCS B (hOPME UTOTOBOTO
KOMIIBFOTEPHOTO TECTUPOBAHHS, C
AaBTOMaTHYECKUM BBIOOPOM BOIIPOCOB.
HrtoroBoe TectupoBanue coaepxur 10
BOIIPOCOB, 3aTPAruBaOIINX BCE pa3Ieibl
Kypca [[puknagHbeie MeTOIbI aHAIN3a
NTaHHBIX U MTO3BOJISIOLIUX OLIEHUTH
chopmMupoBaHHOCTH KOMTIeTeHITNNA. Ha
otBeThl oTBoAUTCS 20 MuH. Ilpn
OLICHUBAHUU PE3YJIbTaTOB MEPOIPUSITHS
MCTIONB3yeTCs OalIbHO-PEHTUHTOBAS
CHUCTEMAa OLICHUBAHUS PE3YJIBTAaTOB
yueOHO NesTeTbHOCTH 00yYaromuxcs
(YyTBeprkJieHa MPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179)

[IpaBUIIBHBII OTBET HA BOIIPOC
cootBeTcTBYeT 1 Gammy. HempaBuiabHbIi
OTBET Ha BOIPOC COOTBETCTBYET ()
0asIoB.

MaxkcumMasbHoe kosmdecTBo 6amnos — 10.

ODK3aMCH

Texymni
KOHTPOJIb

IIpoBepka
pelIeHns 3a1a4

[1o uToraMm BBITIOJHEHUS 3a/1a4,
CTPYKTYypa 1 COZlep>KaHNEe KOTOPBIX
packpeIThl panee B fanHou PIIJI, crynent
(opmMHpyeT OTUeT, KOTOPBIH OH
3arpy’kaeT B Ka4eCTBE pe3yJbTrara B
"Onextponnsiii OYpI'Y".

Kpurtepuu olieHHBaHUs 3arpy>KEHHBIX
OTYETOB IO PEIICHHBIM 3a/1a4aM:

5 6assoB BBICTABISIETCS B Cllydae
BBITIOJTHEHMSI BCEX CIIEIYIOIINX
TpeOoBaHMil: 1) MOJHOCTHIO BCE PEIICHBI
1 IpaBWIILHO O(OPMIICHBI 3a/1a4H, 2)
OTYET UMEET JIOTHYHOE,
[10CJIEOBATEIBHOE U3II0KEHHE
MaTepuaia ¢ COOTBETCTBYIOIUMU
BBIBO/IaMU 1 000CHOBAaHHBIMHU
[1OJIOKEHUSIMU, 3) MPH 3aIIUTE CTYIECHT
[MOKa3bIBACT [NTyOOKOE 3HAaHHE BOIIPOCOB
TEMBbI, CBOOO/IHO ONIEPUPYET TaHHBIMU
VCClIeIOBaHMsl, BHOCUT OOOCHOBAHHBIE
[peI0KEeHNS, JIETKO OTBEYAET Ha
[IOCTaBJICHHBIE BOIIPOCHI.

4 Oajuia BbICTABIISETCS IPU BBHIIOJHEHUH

OK3aMCH|




BCEX CIEYIOUINX TpeboBaHmii: 1) He
Menee 70% 3anay perieHsl ¥ 0hOpMIICHBI
C HE3HAYUTEIbHBIMH 3aMEUaHUSIMU, 2)
OTYET UMEET JIOTHYHOE,
MOCIIEIOBATEIbHOE U3TI0KEHUE
MaTepuaia ¢ COOTBETCTBYIOIIUMU
BBIBO/IaMU 1 000CHOBAaHHBIMHU
[OJIOKEHUSIMU, 3) MPH 3aIIUTE CTYIECHT
MMOKa3bIBACT 3HAHUE BOIPOCOB TEMBI,
OTepUPYET JaHHBIMU UCCIIEIOBAHMUS,
OTBEUYAET Ha TIOCTABJICHHBIEC BOIIPOCHI.

3 Gajia BBICTABIISETCS IPU BHITIOJTHEHUH
BCEX CIEYIOUINX TpeboBaHmii: 1) He
Menee 50% 3anau perieHsl ¥ 0hOpMIIECHBI
C HECYIIECTBEHHBIMU 3aMEUaHUAMH, 2)
OTYET UMEET JIOTHYHOE,
MOCIIEI0BATEIbHOE U3TI0KEHUE
MaTepuaia ¢ COOTBETCTBYIOIIUMU
BBIBOIaMU 1 000CHOBAaHHBIMHU
[OJIOKEHUSIMU, 3) MPH 3aIIUTE CTYIECHT
MMOKA3bIBAET HE TOJIHOE 3HAHUE BOIIPOCOB
TEMBbI, HE BCET/a MOJIHO OTBEYAET Ha
[IOCTABJICHHBIE BOIPOCHI.

2 Oajuia BBICTABIIAETCS MIPU BHITIOJTHEHUH
BCEX CIEYIOUINX TpeboBaHmii: 1) MmeHee
50% 3amau pemieHsl U 0HOPMIIEHBI C
CYILIECTBEHHBIMH 3aMEUaHUsIMU, 2) OTUET
MMeeT He JIOTUYHOE U He
MOCIIEIOBATEIbHOE U3TI0KEHUE
MaTepuraia U OTBETCTBYIOIINE BHIBOJIBI, 3)
[IPU 3aIUTE CTYACHT MOKa3hIBAET OYECHb
cnaboe 3HaHHE BOIIPOCOB TEMBI, HE
[PaBUJILHO OTBEYAET HA IMOCTABICHHBIC
BOIIPOCHI.

1 Gasn1 BBICTABISIETCS! IPH BBHIMOJTHEHUH
BCEX CIeayomux TpeboBanuii: 1) MmeHee
30% 3a1a4 penieHsl 1 0pOPMIIEHBI €
CYILIECTBEHHBIMU 3aMEUaHUSIMHU, 2) OTUET
UMEeT He JIOTUYHOE U He
[10CJIEIOBATEIbHOE U3TIOKEHHE
MaTepuaia U OTBETCTBYIOLINE BBIBOJIBL, 3)
[IpU 3aIlUTEe CTYEHT MOKa3bIBAET MOJTHOE
HE3HAHHE BOIPOCOB TEMBI, COBCEM HE
OTBEYAET Ha MIOCTABIIEHHBIE BOIPOCHI.

0 GamnoB - paboTa He MpeacTaBlIeHA.
MaxkcuManbHOE KOJTMYeCTBO OaIoB — 5.
Becosoii koadurrenT meporpuarus — 1

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun
N Kpurepun
MIPOMEKYTOYHOM [Ipouenypa npoBeaeHus OUCHHBAHHS
arTecTanun
Ha sk3ameHe mpoucxXoauT OlleHUBaHKUE 3HAHUN, YMEHHUH H B coorBeTCcTBHA
9K3aMeH proOPETEHHOTO OMBITA O0YYAIOLIMXCS M0 JUCIUATUINHE cmm. 2.5,2.6
"IIpuksagHpie METOABI aHAJIM3A JTAHHBIX' HA OCHOBE MOJy4YeHHBIX |[lonoxkeHus




OIICHOK 32 KOHTPOJIbHO-PEUTUHTOBBIE MEPOIIPUATHS TEKYIIETO
KOHTpOJIs. [Ipr HemOCTAaTOYHOM U/WITK HE YCTPaWBAIOIIEH CTYIeHTa
BEJIMYMHE PEUTHHra €My MOXKET OBITh MPEATI0KEHO MTPOUTH
co0eceZloBaHKE C MpenojaBareseM o OCHOBHBIM pa3jieinaM
JUCLMIUIMHBL. B pe3ynbrare cKiaaapBaeTCsi COBOKYITHBIA PEUTHHT
CTYJIEHTa, KOTOPBIN AU PepeHInpyeTcs B OLIEHKY U POCTABIISIETCA
B BEJIOMOCTb, 3aUE€THYIO KHIKKY cTy/leHTa. OminuHo: Bennunna
periTuHTa oOyuatomerocs no guciurinae 85...100 % Xoporo:
Benunuuna peiitunra oOy4atomnierocs aucuuruimae 75...84 %
VYnosneTBoputenbHO: Benmnunna perTiHra 00yJaromierocs mno
mucuuruHe 60...74 % HeynosneTBoputenbHo: Bennunna
peritunTa o0yuaromerocs mo gucrumuiuae 0...59 %. Onenka mo
JTUCHUIUTNHE BHOCUTCA B «[IpuioxkeHune K JUIIIOMY MarucTpa.

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

KommereHmn

PesynbraTsl 00yueHust

OIIK-2

3HaeT: OCHOBHBIE METO/Ibl COBPEMEHHOTO aHAJIM3a IAHHBIX JIJIsl PEIICHUS 3aa4
KjaccuUKaluy, KIacTepu3aluu, MIPOorHo3a U CKOPUHTa

OIIK-2

‘YMeeT: CTPOUTH MOJECJIN, OUCHHUBATh UX KAYC€CTBO, CpaBHHUBATH PA3JIMYHBIC MOACIN

OIIK-2

MMeeT npakTUUECKUI OTBIT: TEXHOJOTUSAMH Pa3paOOTKH aJrTOPUTMOB U
[IPOrpaMMHBIMU CUCTEMAMU aHAJIU3a JJAHHBIX; CPEICTBAMU aBTOMATHU3AI[UU
WHTEJUIEKTYaJIbHOTO aHaIn3a U 00padOTKHU TaHHBIX

OIIK-4

3HAET: OCHOBHBIE METO/BI M IPUHIUIIBI 0Opa0OTKH pe3yabTaTOB MCCIIEI0BaHUIN
CpeACTBaMU MHTEJJICKTYaJIbHOTO aHAJIN3a JTaHHbIX

OIIK-4

YmeeT: CoBepIIEHCTBOBATh METO/IBI 00pa0OTKH, aHAIN3a U CUHTE3a PE3yJIbTaToB
MpodeCcCHOHANBHBIX UCCIIEIOBAHMIA, UCTIONh3yEeMbIE B HHTEJUICKTYAIbHOM aHATN3e
TAaHHBIX

H o+

OIIK-4

MMmeet HpaKTI/I‘IeCKI/Iﬁ OIIBIT: TPUEMAMM HCITIOJIb30BaAHUSA MAaTEMATUYCCKHUX METOJ0B
06pa60TKI/I, aHaJIn3a U CUHTE3a pC3yJIbTaTOB HpO(bCCCI/IOHaJ'IBHLIX I/ICCHC,Z[OBaHI/Iﬁ
I[IPpU PCUHICHUH 3aJia4 CPEACTBAMU MHTCIIJICKTYAJIbHOI'O0 aHaJin3a JaHHBIX

+

OIIK-7

3HAeT: OCHOBHbBIE BUbI U MPOLIETypbl 00pabOTKH MHPOPMAIH, MOJIEIH U METObI
pereHus 3a1a4 00paboTKu HH(popMaLuy (TeHepalys OTYETOB, MOAJIEPIKKa
MPUHATHS PEILICHUH, aHaJIU3 JaHHbBIX, HICKYCCTBEHHbBIN UHTEJUIEKT, 00paboTKa
N300paKeHHI)

OIIK-7

YMmeerT: BBI6I/IpaTB U IPUMCHHUTD aJITOPUTMbI, METOJAbI 1 HHCTPYMCHTBI
HHTCJIJICKTYAJIbHOT'O aHaJIn3a JaHHBIX

OIIK-7

MMeeT mpakTU4EeCKUI ONBIT: TPUMEHEHUS TEXHOJIOTUN MHTEIUIEKTYaJIbHOTO
aHaJii3a JaHHBIX; TOJIXOJaMH U TEXHUKOW PEIICHMS 3a/1a4 UCKYCCTBEHHOTO
WHTEIJIEKTa, HHPOPMAIIMOHHBIX MOJIETICH 3HAHUM, METOJaMH MPEICTABICHUS
3HAHWW, METOJAMU UHKEHEPUHU 3HAHUHN

TumnoBbie KOHTPOJIBHBIC 3aIdHUS 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

IleuaTHasi y‘l@ﬁHO-MeTOI[I/I‘leCKaH JOKYMCHTAIIUA

a) ocHo8Has

aumepamypa:
He npenycmorpena

0) OononHumenvbHas 1umepamypa:




He npenycmotpena

8) omeuecmeenHvle U 3apyOedHCHbIE HCYPHANbL NO OUCYUNTUHE, UMerowuecs: 8 bubiuomexe:
He npenycmorpenst

2) MmemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
JI.b. CoxonuHckuii, 3agaHus A1 NPAKTUYECKUX padoT U

METOANYECKHE YKA3aHUs MO UX BBIITOJIHEHHIO 110 TUCHUILIHHE "MamnHaHoe
oOyuenue/JI.b. Cokonunckuii, P.C. ®ensuuna.-Yensounck: FOYpl'Y, 2019-23c.

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
JI.b. CoxonuHckuii, 3agaHus AJid MPaKTUYECKUX padboT U
METOJUYECKHUE YKa3aHUs M0 UX BBITIOJHEHUIO M0 AUCIHUIUIMHE "MalmHHoe
oOyuenue/JI.b. Cokonunckuii, P.C. ®ensuuna.-Yensounck: IOYpl'Y, 2019-23c.

1.

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAasl JOKYMEeHTAIus

HaumenoBanue
No Bun peeypea s | bubnuorpaduueckoe onrcanue
JUTEPATyPHI AIIEKTPOHHOMN
dbopme
DJIEKTPOHHO- 3amstuH, A. B. BBeeHue B MHTENIEKTyaaIbHbIA aHATH3
OubIMoTeUHAS MaHHBIX : yueOHoe mocodue / A. B. 3amstun. - Tomck :
OcHoBHas
1 TenaTVDA cucTema M3natenscTBO TOMCKOTO TOCYIapCTBEHHOTO YHUBEPCHUTETA,
PaTyp wsnatensetea 2016, - 120 c. - ISBN 978-5-94621-531-2. - Texcr :
Jlann hriekTpoHHbIH. https://e.lanbook.com/book/74565
DJIEKTPOHHO- MakkunHH, Y. Python u ananu3 ganaeix / Y. MakKuHHY ;
OcHOBHAs OubnmroTeyHas nepeBoJl ¢ anmuiickoro A. A. CiuHKUHA. — 2-0€ U3]1., UCTIP. U
2 TeDATYDA cucTeMa non. — Mockaa : JIMK Ilpecc, 2020. — 540 ¢. — ISBN 978-5-
paTyp M371aTeIbCTBA 97060-590-5. — TekcT : ANEeKTPOHHBII.
Jlann https://e.lanbook.com/book/131721
Pamka, C. Python u MmamunaHoe oOyueHue: KpaitHe
JJIEKTPOHHO- HEoOXoIMMOoe TTocoOue o HOBEHIIeH MpeicKkazaTebHON
OnoIMoTeyHas aHaJUTUKE, 00s3aTeNbHOE )1 00Jiee ITyOOKOTo MOHUMAHUS
OcHoBHas
3 TeDATYDA cuctema METOIOJIOTHH MaInHHOTO 00yueHus / C. Paika ; mep. ¢ aHr.
patyp W37ATENbCTBA A.B. Jloryrosa. - Mocksa : JIMK Ilpecc, 2017. - 418 c. - ISBN
Jlanb 978-5-97060-409-0. - TeKCT : >NEKTPOHHBIM.
https://e.lanbook.com/book/100905
JJIEKTPOHHO- Konibo, JIyuc Ileapo ITocTpoenue cuctem MammHHOTO
OoubmmoTeyHas oOyuenus Ha si3bike Python / JIyuc Ienpo Kosnwo, Bunnu
OcHOBHas
4 TCPATYDA cucrtema Puuapt ; mep. ¢ anrm. A. A. CiuHKUHA. - 2-¢ u31. - MockBa :
[HTEPAtyp W3/1aTENIbCTBA JIMK TIlpecc, 2016. - 302 c. - ISBN 978-5-97060-330-7. - TekcT
Jlanb : DIEKTPOHHBIU. https://e.lanbook.com/book/82818
JJEKTPOHHO- Bupcancku, 3. ['eHeTndyeckue anropurMsl Ha Python :
OCHOBHAS OubmmoTeuHas npakTudeckoe nocobdue / 3. BupcaHcku ; nep. ¢ ann. A. A.
5 TepATYDA cucreMa Cnunkuna. - Mocksa : JIMK Ilpecc, 2020. - 286 c. - ISBN 978-
patyp W30aTeIbCTBA 5-97060-857-9. - TeKCT : 3NEKTPOHHBIMN.
Jlanb https://e.lanbook.com/book/179496
DIICKTPOHEHO- Maprtus, O. baiiecoBckuii ananu3 Ha Python : mpakTndeckoe
OoubnuoTeyHas
6 OcHoBHas cHCTeMa nocobue / O. MapruH ; niep. ¢ anr. A. B. Cractuna. - Mockaa :
nuTepaTrypa JIMK Ilpecc, 2020. - 340 c. - ISBN 978-5-97060-768-8. - Tekcr
U37aTeIbCTBA

JlaHn

: ONEeKTpOHHBIN. https://e.lanbook.com/book/140585




JJIEKTPOHHO- Jlonma, A. Anroputrmsl 00y4eHus ¢ noakpersieHueM Ha Python
OcHoBHAS OubIMoTeUHAS : MpaKTH4YECKoe pykoBonucTBO / A. JloH1a ; mep. ¢ anrI. A. A.
7 sTeparypa cucreMa Cnunkuna. - Mocksa : JIMK Ilpecc, 2020. - 286 c. - ISBN 978-
N30aTeIbCTBA 5-97060-855-5. - TeKCT : AIEKTPOHHBIN.
Jlanb https://e.lanbook.com/book/179495
DJIEKTPOHHO- Hlapnen, b. KpynnomacmrabHoe MalmHHOe 00yueHHe BMECTe
OubIMoTeUHAs ¢ Python : yue6noe nocobue / b. lllapaen, JI. Maccapon, A.
OcHoOBHas .
8 mTepaTypa cucrema bockertu ; nepeson ¢ anmuiickoro A. B. JlorynoBa. — Mocksa
M31aTeNbCTBA : AMK Ilpecc, 2018. — 358 ¢c. — ISBN 978-5-97060-506-6. —
Jlann TekcT : anexkTpoHHbIH. https://e.lanbook.com/book/105836
DJEKTPOHHO- ['py3nes, A. B. IIporno3noe monenuposanue B IBM SPSS
OubnuoTeyHas Statistics, R u Python: meton nepeBbeB penieHuii u cirydaiHbli
OcHoBHas
9 mTepaTypa cucrema nec : pykoBoacTBo / A. B. I'py3nes. — Mocksa : JIMK Ilpecc,
M31aTeIbCTBA 2018. — 642 c. — ISBN 978-5-97060-539-4. — Texkcr :
Jlanb HieKTpoHHBIN. https://e.lanbook.com/book/123700
[IporpaMMHBIE CHUCTEMBI CTATUCTUYECKOTO aHATH3A.
DIEKTPOHHO- OO6Hapyx)eHHEe 3aKOHOMEPHOCTEN B JAHHBIX C UCIIOJIb30BAaHUEM
OcHoBHAs OubIMOTeUHAS cucteMbl R 1 s3p1ka Python : yuebHOe mocobue / B. M.
lonmepaTypa cucTeMa BonkoBa, M. A. Ceménona, E. C. UetBeprakona, C. C. Boxos.
N30aTeIbCTBA — HoBocubupck : HI'TY, 2017. — 74 ¢. — ISBN 978-5-7782-
Jlanb 3183-2. — TekcT : 3IEKTPOHHBIM.
https://e.lanbook.com/book/118287
2;1&1;;[32:15;}1 Uy6ykoBa, 1. A. Data Mining : yue6HOe nocobue / . A.
1 OcHoBHas CHCTEMa YyOykoBa. — 2-e u3a. — Mocksa : UHTYUT, 2016. — 470 c.
uTeparypa I — — ISBN 978-5-94774-819-2. — TekcT : 31€KTPOHHBIH.
https://e.lanbook.com/book/100582
Jlanb
DIEKTPOHHO- Jleckogerr, FO. Ananuz 6onpimmx HabopoB AaHHBIX / FOpe
OoubmmoTeyHas JleckoBen, Anann Pamxapaman, Jxepdpu . Yiabman ; nep. ¢
12f§fe($imznwaﬂ cucTtema ann1. A.A.CiounkuHa. - Mocksa : JIMK Ilpecc, 2016. - 498 c. -
yp W3/1aTENbCTBA ISBN 978-5-97060-190-7. - TekcT : 31€KTPOHHBIN.
Jlanb https://e.lanbook.com/book/93571
DIEKTPOHHO- OMenbsHEeHKO, S1. DBOMIONMOHHBIE HEHpOCceTH Ha si3bike Python
OoubnuoTeyHas : IpaKTH4YecKoe pykoBoaCTBO / SI. OMeNbsIHEHKO ; TIep. ¢ aHIII.
13 fg;m;lmznmaﬂ cucreMa B. C. fluenkosa. - Mocksa : JIMK IIpecc, 2020. - 310 c. - ISBN
paTyp U3/1aTEIbCTBA 978-5-97060-854-8. - TeKcT : AIEKTPOHHBI.
Jlanb https://e.lanbook.com/book/179494
gggﬁ;ﬁg;{?ggﬂ Kyk, JI. MammaHOe 00yueHHe ¢ UCIIOIb30BaHUEM OUOIMOTEKH
1 4210n0anTenLHasI cHCTeMa H20 / JI. Kyk ; mep. ¢ aur. A.Bb. Orypiosa. - Mocksa : [IMK
nmuTeparypa B — [Ipecc, 2018. - 250 c. - ISBN 978-5-97060-508-0. - Tekcr :
Mo hiekTpoHHBIN. https://e.lanbook.com/book/97353
IICKTPOHEHO- ["anerenapa, T. O6paboTka ecTecTBEHHOTO si3bIKa ¢ TensorFlow
OubnroTeyHas
1 SI[OHOJIHHTenLHas[ cHCTeMa : MoHorpadust / T. 'anerenapa ; nep. ¢ anr. B. C. Sluenkosa. -
nuTeparypa H3aTeNbCTBA Mocksa : JIMK IIpecc, 2020. - 382 c. - ISBN 978-5-97060-756-
Tans 5. - Tekct : anextpoHHbIN. https://e.lanbook.com/book/140584
ICKTPOHHO- Axupsap, K. Coctsazarenbnbie ceTu. [IpoeKThl : MpakTHYECKOe
OubIMoTeUHAs
1 6I[0n0nHHTenLHas{ cHCTeMa nocobue / K. Axupap ; nep. ¢ anr. B. A. SIpoukoro. - Mocksa :
muTeparypa TATEBCTEA JIMK TIlpecc, 2020. - 252 c. - ISBN 978-5-97060-783-1. - Tekct
Mo : aneKTpoHHBIH. https://e.lanbook.com/book/140586

[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECTICUECHHUS:




Microsoft-Windows(6eccpodHo)
Microsoft-Office(6eccpouno)

-MS SQL Server (6eccpouno)
-Deductor Academic (6eccpouHo)
-Microsoft Visual Studio (6eccpouno)

SNk W=

[lepeueHp HCTONB3yEMBIX MTPOPECCUOHATBHBIX 0a3 TaHHBIX U HHPOPMALIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manasix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne T1CIUTTHHbI

OcHoBHOE 000pyIOBaHKE, CTEH/1bl, MAKEThI, KOMITBIOTEpHAs TEXHHUKA,
Bun 3ansatun Ne ayn.| mpemycTaHOBIEHHOE MPOTPAMMHOE 0OecIieueHHE, UCTIONB3yEeMOE JUIS
pa3IUYHBIX BUJOB 3aHATHH

[IpakTuueckue 3anarus 447  |[KOMOBIOTEPHAsk TEXHUKA, IPENYCTAHOBICHHOE MTPOTPAMMHOE

Y CeMHMHAPbI (JL.k.) |oGecrieuenue
447
Jlexnun (ULk) KOMITBIOTEpHAsI TEXHHKA, TPE3CHTAIIMOHHOE 000pyI0BaHHE

CamocrostenbHast 447  |KOMIIbIOTEpHAsl TEXHHUKA, IPEIYCTAHOBIEHHOE TPOrPaMMHOE
pabora crynenra  |(JL.x.) |obecmneueHue

447  [komMmbIOTEpHAs TEXHUKA, PEAYCTaHOBIEHHOE MPOTPaMMHOE

DK3aMeH
(JL.x.) |obecrieuenue




