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PA3AEJ 1. LHIEJIN U 3AJJAYHA OCBOEHMS JUCIHUITIIAHBI

Lenpio ocBoeHUs IUCIUIUINHBI «CHUCTEMBI aHalN3a JaHHBIX» SBISIETCS W3YYE€HHWE COBPEMEHHOW METO-
JIOJIOTUU U TEXHOJIOTUW aHAIM3a JaHHBIX U (POPMHUPOBAHKME HABBIKOB aHAIM3a JAHHBIX C IEIBI0 pa3pabOTKH -
TOPUTMOB MaTeMaTHYECKOTO 00ecTiedeHIs] HH()OPMAITMOHHBIX CHCTEM.

3anmaym, pemraeMple B X0/1e OCBOSHHSI TPOTPaMMBI JUCIATUTHHEI:

— 03HAKOMUTH O0YYAIOIIUXCSI C TEXHOJOTUSMH aHalln3a JaHHBIX, CO chepaMy MPUMEHEHUS CTAaTUCTUYC-
CKHX METOJIOB aHaJIN3a NaHHBIX B HH()OPMAIMOHHBIX CHCTEMaX;

— chopMUpPOBaTh HABBIKK pEHICHHUS MPO(ECCHOHATBHO-OPUEHTHPOBAHHBIX 33]a4 C MPUMEHEHHEM CO-
BPEMCHHBIX TEXHOJIOTUH 00pa0OTKH 1 aHATN3a IaHHBIX.

PA3IEJ 2. IINTAHUPYEMBIE PE3YJbTATHI OBYYEHMSA IO JUCHUTIIIMHE, COOTHECEHHBIE C IIJIAHUPYE-

MBIMU PE3YJILTATAMHM OCBOEHHMSA OBPA3OBATEJBHOM ITPOT'PAMMBI

ITPOBECCUOHAJBHBIE KOMIIETEHITAWA

Koa, HammeHOBaHuEe
npogeccuoHaIb
HBIX KOMIEeTeHIU’

TpyaoBbie GpyHKUMHU
(K011, HAMMEHOBA-
HHe)/ypoBeHb (OAYPO-
BeHb) KBaJu(puKkanuu

I/IH}II/IKaTOle JAOCTHKCHHUSA KOMIICTCHIIMHA (}IJISI IVIAHUPOBAHUA Pe3yJabTAaTOB
Oﬁy‘lel-ll/lﬂ 10 3JIEMEeHTaM oﬁpasonaTeJleoﬁ nporpaMmMmsbl 1 COOTBETCTBYIO-
IIUX OLCHOYHBbIX CpeL[CTB)

OT® (xon, HaumenoBanue) / [lpodeccnonaabublii cTAaHAAPT (KO, HANMEHOBAHHUE)

Tun(pl) 3an1a4(u) npodeccHOHAIBLHOI 1eSITEJILBHOCTH

D. Pa3pabotka TpeOoBaHMit U IPOSKTUPOBaHKE TporpaMmmuoro obdecrneuenus/ 06.001 [Iporpammuct

ITpoeKTHBII

[IK-1. Cmocoben
POEKTUPOBATH
NPUKJIAJIHOE TIPO-
rpaMmHOEe  o0ec-
MIeYeHNe

D/03.6 Ilpoektupo-
BaHME IPOTPAMMHOTO
obecrieyeHusl

NIIK-1.1 3HaTh NpuUHUOUIIBI TOCTPOCHUS apXUTEKTYpPhl IPOrpaMm-
HOro o0ecreyeHus: U BUIbl apXUTEKTYphl NPOrpaMMHOIo obecrie-
YEHUs; TUTIOBbIC pelleHMs], OMOIMOTEKH MPOTrpaMMHBIX MOAYIEH,
11a0JI0HBI, KJIACCHI 0OBEKTOB, HCIIOJIb3YEMbIC ITPH pa3paboTKe Mpo-
TPaMMHOTO OOeCIeYeHus; METOAbl M CPEACTBA NMPOSKTHPOBAHUS
MPOTPaMMHOTO O0ecIeueHHsI; METOJbl M CPEIACTBA MPOCKTHPOBA-
HUs 0623 JaHHBIX; METOJIBI U CPEACTBA MPOEKTUPOBAHMUS IPOTPAMM-
HBIX HHTEpQEHcoB

NIIK-1.2 YMeTp UCcTIoNb30BaTh CYNIECTBYIOLINE TUIIOBBIE PEIICHHS
1 1a0JIOHB! MPOEKTHPOBAHUSA IPOTPAMMHOI0 OOECTIeUeHUs; MPH-
MEHSTh METOABl M CPEICTBA TNPOEKTHUPOBAHUS MPOrPAMMHOIO
oOecrieyeHusi, CTPyKTyp JaHHBIX, 0a3 JaHHBIX, IPOTPAMMHBIX WH-
TepdelcoB; oCylIeCTBIATh KOMMYHHUKAIIUHN C 3aUHTEPECOBAHHBIMHU
CTOpOHaMHU

UIIK-1.3 Bnagetrs pa3paboOTKO#, M3MEHEHHEM U COTJIACOBAaHUEM
ApPXUTEKTYPBl MPOrPaMMHOI0 O0OECrieueHusl C CUCTEMHBIM aHaJu-
THKOM W apXUTEKTOPOM IMPOTPAMMHOTO OOECTIeYEHHs; CHCTEMOM
MPOEKTHPOBAHUS CTPYKTYpP HAHHBIX; CHCTEMOH MPOEKTHUPOBAHUS
0a3 IaHHBIX; CHUCTEMOW NPOEKTUPOBAHMS MPOTrPAMMHBIX HHTEp-
(eiicoB; OIEHKON M COTJIACOBAHHUEM CPOKOB BBITIOIHEHHS MOCTaB-
JICHHBIX 3a/1a4

C BrimonmHenue paboT U yrpasieHne padoTaMu 1Mo co3nanuto (Moaudukanumn) u conpoBoxacanto MC, aBToma-
TH3UPYIOIINX 3aJa4M OPTraHU3aIHOHHOTO yIpaBieHus U ousHec-mporeccsl / 06.015 TIpodeccrnonansHEIH cTaH-
napt «Crenyanuct 10 HHPOPMAIIHOHHBIM CHCTEMaM))

HpOI/I3B0}_'[CTBeHHO-TCXHOJ'IOI‘I/I'-ICCKI/Iﬁ , Hay‘IHO-I/ICCJ'IeI[OBaTGJ'IBCKI/Iﬁ

[1K-2. Crocoben
OCYILECTBIISTh
HMHXCHEPHO-
TEXHOJOTHYECKYIO
MOIIEPXKKY TJIa-
HUPOBaHUS
yIpaBJICHUs TPe-
0OBaHUAMHU 110
co31aHuio (Mo-
mudUKaIIN) |
COTIPOBOXKICHUIO
uc

C/10.6 UmkenepHo-
TEXHOJOTHYeCKast
MOJICPIKKA TUTAHH-
POBaHUS yIIPaBICHUS
TpeOOBaHHUSIMH

NIIK-2.1. 3HaTh HHCTPYMEHTHI M METOJIbI YIIpaBJIeHHU TpeOOBaHU-
SMH; TIPEIMETHON 00JacThi0 aBTOMATHU3alWH; BO3MOXKHOCTSIMH
NC; ncrounnkamu uHPOpMAIMU, HEOOXOAUMON s mpodeccro-
HaJIbHON JAESTEIbHOCTH; COBPEMEHHBIN OTEYECTBEHHBIM M 3apy-
OE>KHBIN ONBIT B IPO(ECCHOHATBHON AEATEIbHOCTH; HHCTPYMEHTHI
W METOJBI MOZETUPOBAHUS OW3HEC-TIPOIIECCOB OpTaHHM3AIMH; OC-
HOBBI PEHH)KUHUPHUHTA OM3HEC-TIPOLIECCOB OPraHU3alMu; yIpaBiie-
HUE COJICp)KaHHEM IpPOeKTa: JOKyMEHTHpPOBaHHE TpeOOBaHUH,
CHCTEMY aHajJIM3a IPOJYKTa, MOJICPUPYEMBIX COBELIAHUH; ynpas-
JICHHE KaueCTBOM: KOHTPOJIbHBIE CIIMCKHU, BepU(UKaIys, Baauaa-
s (IpueMo-cAaTOYHbIE WCTBITAHUS); yNpaBlIeHHE KOMMYHHUKa-
IMSIMM B IpOEKTe: 0a30Bble HABBIKU yNpaBieHHs (B TOM 4YHCIE




MPOBEJICHHUE MPE3CHTAINN, TIPOBEICHUE TIEPETOBOPOB, MyOIUYHBIC
BBICTYIUICHUS); KYyJIBTYPY pPEUH; MpaBUIIa AEIOBON TEPEIICKH.
NIIK-2.2. YMeTh aHaMM3UpOBaTh BXOMHBIC JaHHBIC; INIAHUPOBATH
paboThL.

NIIK-2.3. BnageTs CHCTEMHBIM ITOIXOIOM ISl BEIOOpa TEXHOJIO-
TUU YHOpaBIeHUS TPEOOBAHWAMHM; TMPEJCTABICHUSIMH HMCXOTHBIX
JAHHBIX JUIS pa3pabOTKU TUTaHA YNPaBJICHUS TPEOOBAHUSMU; CH-
CTEMOW COTJIACOBAaHUS B YaCTH HHKEHEPHO-TEXHOJIOTHYECKOTO
obecrievyeHus MIaHa yIpaBleHUs TpeOOBaHUSAMH C 3aMHTEPECOBAH-
HBIMU CTOPOHAMU

I1K-3. Criocoben
MIPUMEHSATD CH-
CTEMHBIN MOAXO0
JIISL COCTABJICHMS
TEXHHKO-
SKOHOMHYECKOTO
000CHOBAHUS
MPOSKTHBIX pe-
IIEHUH U TeXHU-
YECKOr'o 3aIaHMs
Ha pa3paboTKy
WH(GOPMAITMOHHOM
CHCTEMBI

C/01.6 Onpenencuue
MepBOHAYATLHBIX
TpeOOBaHMIt
3akazuuka k UC u
BO3MOXKHOCTH UX
peanmzanuu B UC Ha
JTarne npeaKoH-
TPaKTHBIX paboT;

HUIIK3.1. 3uate Bo3MokHOCTH THITOBOM VC; IpeaMeTHYI0 001aCcTh
aBTOMATH3allM{; METONbl BBIABIECHUS TPEOOBAHHNA; TEXHOJOTHH
MEXIIMYHOCTHOH M TPYIOBOH KOMMYHHKAIIMHd B JEJIOBOM B3aH-
MOJICHCTBUM, OCHOBBI KOH()IMKTOJIOTHH; TEXHOJOTHH MOATOTOBKH
Y TPOBEACHUS IMPE3CHTAINN; apXUTEKTYpy, YCTPOHCTBO U (yHK-
[IMOHAPOBAHNE BBIYMCIUTEIBHBIX CHCTEM; KOMMYHHUKAIIMOHHOE
000py/I0BaHUE; CETEBBIC MPOTOKOJIBI, OCHOBBI COBPEMEHHBIX OIle-
PaIllMOHHBIX CHCTEM; OCHOBBHI COBPEMEHHBIX CHCTEM YIIPABIICHHUS
0a3aM¥ JaHHBIX; YCTPOMCTBO M (YYHKITMOHUPOBAHHE COBPEMEHHBIX
UC; coBpeMeHHBIE CTaHAAPTHI WHPOPMAIMOHHOTO B3aUMOJICH-
CTBUSL CHCTEM; NPOTPaMMHBIC cpelncTBa M Iiatrdopmbl uH(Dpa-
CTPYKTYpHI WH()OPMAIMOHHBIX TEXHOJIOTHH OpTaHW3alluii; COBpe-
MEHHBIE TIOAXOAbl W CTaHAAPTHI ABTOMATH3AIlMH OpTaHH3AIHH
(mampumep, CRM, MRP, ERP..., ITIL, ITSM); ocHOBBI Teopuu
CHCTEM M CUCTEMHOTO aHaJIN3a; METOIUKH OMHCAHMS U MOJCIHPO-
BaHUS OW3HEC-TIPOIIECCOB, CPEICTBA MOJENHUPOBAaHUS OW3HEC-
MPOIIECCOB; CHUCTEMBI KJIaCCU(PUKAIUN U KOJAUPOBAHUS MHPOpMa-
MY, B TOM YHUCJE MPUCBOCHUE KOJOB OKYMEHTaM M 3JIEMEHTaM
CIIPaBOYHHUKOB; OTpaciieBasi HOpMaTUBHAS TEXHWYECKas JOKyMEH-
Talus; UCTOYHUKH WH(OpMAIK, HeOOXOIMMON st Tpodeccro-
HaJIbHOW JESTEIbHOCTH; COBPEMEHHBIM OTEUECTBEHHBIA MU 3apy-
OCXKHBIN OMBIT B MPO(PECCHOHATLHON JIEATSIILHOCTH; (OPMUPOBa-
HUE ¥ MEXaHW3MBI PBIHOYHBIX MPOIECCOB OPTaHU3AINN; OCHOBBI
MEHE/DKMEHTA, B TOM YHCJIC MCHE/DKMEHTA KaueCTBa; OCHOBBI OyX-
TAITEPCKOTO y4eTa W OTUYETHOCTH OpraHW3alluid; OCHOBHI HAJIOTO-
BOro 3aKkoHozarenbcTBa Poccuiickoit denepanniv; OCHOBBI yIpaB-
JIEHYECKOTO y4eTa; OCHOBHI (DHHAHCOBOTO y4yeTa W OIOKETUPOBa-
HUS; OCHOBBI MEXYHAPOJIHBIX CTaHIAPTOB (PMHAHCOBOW OTYECTHO-
ct (MC®O); ocHOBBI yHpaBJIeHUS] TOProOBIEH, TOCTaBKaMH U 3a-
racami; OCHOBBI OpPTraHW3alliy IPOW3BOJICTBA; OCHOBBI YITpaBlie-
HUS B3aUMOOTHOIICHUSAMHU C KiueHTaMu W 3akazuukamu (CRM);
OCHOBBI YIIPABJICHHS TIEPCOHATIOM, BKJIFOYAsl BOIIPOCHI OIIATHI TPY-
Jla; OCHOBBI TEOPUU YIPABICHUS; COBPEMEHHbIE UHCTPYMEHTHI U
METOBI yIPaBICHUS OpraHU3alliel, B TOM YHCJIE METOBI TIaHH-
pOBaHUS NEATEIHLHOCTH, PACTIPEIACICHHS IMOPYICHUH, KOHTPOJISI
WCIIOJIHEHHUSI, TIPUHSATUSL PEIICHU; METOAOJOTUs BEICHUS TOKY-
MEHTO000POTa B OPraHU3AIUSAX; HHCTPYMEHTHI H METOBI OIpe/ie-
JeHus (PMHAHCOBBIX W MPOU3BOJCTBEHHBIX IOKA3aTelieh NesaTelb-
HOCTH OpraHu3aluii; OCHOBBI OPraHU3alMOHHOW JUArHOCTHUKH;
WHCTPYMEHTHI M METOJIbI MOJACITUPOBAHUS OU3HEC-TPOIIECCOB Op-
TaHU3alliW; OCHOBBI PEHH)KMHUPHUHTA OM3HEC-TIPOIIECCOB OpraHU-
3amuy; YIpaBiICHUE COJCP)KAaHUEM IIPOCKTa JTOKYMEHTHUPOBAHHE
TpeOOBaHU, aHAIHM3 TIPOAYKTa, MOJIEPUPYEMbIE COBEIIAHUS; KYJIIb-
Typa peuu; MpaBuiia AeIOBOU MEPEIUCKHU.

NIIK-3.2 YMeTh TPOBOIUTEL TEPETOBOPHI, MPOBOIUTH IPE3CHTA-
LMY; TOATOTABIUBATH MPOTOKOJIBI MEPOIPUITHM.

UIIK 3.3. BaaneTs 0OCHOBaMU BBISIBIICHUS TIEPBOHAYATIBHBIX TPEOO-
BaHMiA 3akazunka Kk MC; cucreMoit mHGOpMHUPOBAHUS 3aKa3dHKa O
BO3MOXKHOCTSX THIOBoM MC u BapuaHTax ee MOAM(UKAINH,




OTPENICICHUSIMA BO3MOYKHOCTEH TOCTHXEHHsS cooTBeTcTBUs HC
NEepPBOHAYANILHBEIM TPEOOBAHUSAM 3aKa3uhKa; OCHOBAMH COCTaBIIC-
HUSI TPOTOKOJIOB ITEPETOBOPOB C 3aKA3UNKOM

PA3EJ 3. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30BATEJILHOI ITPOT'PAMMBI

JuctumnuHa «CUCTeMBbI aHajIK3a AaHHBIX» M3ydaeTcs B CEABMOM ceMecTpe, oTHocutcs Kk b1.B. Yactu
ydaeOHoro miaHa, popMupyeMoil yqacTHUKaMu 00pa3oBaTeldbHBIX OTHOmeHwd, bioka b.1 «/luctummmaer (Mo-
TTYTTH ).

OO01mas TpyI0eMKOCTh AUCIUIUIMHEI COCTABIISET 4 3.¢.

3HaHUs, YMEHUSI, HABBIKH, OIBIT MPAKTUYCCKUI JICATEILHOCTH, MPHUOOPETCHHBIC MTPH OCBOSHUH HACTOS-
el JUCIUIUIMHBI, HEOOXOAUMBI JIJISI YCTICIIHOTO OCBOCHUS TUCIUTUIMHBI «/30paHHbIe BONIPOCH aHANIN3a JIaH-

HBIX)».
PA3JET 4. OBBEM (TPYJIOEMKOCTD) JACIUTLINHBI
(OBIIASL, IO BUJIAM YUEBHO#M PABOTbI, BUJIAM IPOMEKYTOUYHOM ATTECTALIMM)

TpyaoeMKOCTh JUCHMILIHHBI H BUABI Y4e0HOi padoThI
(ounasi hopma 00yueHHSsT)

KonTakTHast pabota
Konrakr- | Yacel CP
Bcero| 3amsitis | 3AHATHSA CEMHHAPCKOTO THIA | yag paGo- | Ha moAro- | Mmas
3.e Kontpomns
4acoB | IEKIIHOH- Ta Mo TOBKY CP
Horo Tuma| Jladoparop- | Ilpakrudeckue/ KypcoBoii | Kyp.paO.
HbIE CeMuHapckue pabore
7 ceMecTp
36
4 144 24 28 - - - 56
DK3aMeH
Bcero no pucuuniinge
41 144 [ 24 | 28 | - | - [ - 156 | 36
CTPYKTYPA U COAEP KAHUE JUCLHUINIJINHBI
Ne | HammeHoBaHmMe pasje-
Conep:xanue TeMbl
/T _| JIOB ¥ TeM JMCUMIIIHHBI

Paznen Nel «O0mas xapakTepucTHKAa CHCTEM aHAJU3a JaHHBIX. O0padoTka JaAHHBIX ¢ MOMOIILIO
oubauorexku Pandas»

1 Tema 1.1 Cuctemsl aHa-
JIN3a JaHHBIX

N3yuaemblie BOIPOCHI:

1. IloHsiTHE CHCTEMBI aHAIM3a JAHHBIX.

2. OyHKIMKA CUCTEM aHAIN3a JTaHHBIX.
Bompocs! 11t caMOCTOSITETEHOTO U3YUICHHS:
1. Knaccudukanus cucteMm aHaJiM3a JaHHBIX.

2 Tema 1.2 Cratuctuue- N3y4aemMble BOITPOCHI:
CKHE METObI OnOIIHnoTe- 1. Beruncienue onucaTenbHbIX CTATHCTHK.
xu Pandas. 2. MeTonp! BEIUMCICHUS CTATHCTHYECKUX ITOKA3aTEICH.

3.Koppensinusa u koBapuamus.

4. I'pynmupoBKa JTaHHBIX.

Bomnpocs! 11 caMOCTOATEIBHOIO U3YUEHUSI:
1. Jluckperuzauus JaHHBIX.

2. Cpe3sbl TaHHBIX

Paznen Ne2 «Busyanuszanusi ¢ noMouibio 6udamorek Matplotlib m Seaborny

3 Tema 2.1 Iloctpoenne
rpadMKOB U BU3yalu3a-
1S C TTIOMOIIBIO OMOJINO-
Teku Matplotlib.

N3y4aemMble BOITPOCHI:

1. JIuneiinsie rpaduku. [lapamMeTpsl HACTPOHKH.

2. CronOyaras, KpyroBas AuarpaMMsl. [lapamMeTpsr HaCTpOHKH.
3. I'mcrorpammel. [lapameTpsl HACTPOUKH.

4. I'paduk «aumk ¢ ycamm». [lapameTpsl HACTPOWKH.
Bomnpocs! 111 caMOCTOATEIBHOIO U3YUEHUS:

1. I'padmky TUIOTHOCTH M KOHTYPHBIE TpaduKu.




HanmenoBanue pazae-
JIOB ¥ TeM TUCHMILJIMHBI

Conep:xaHue TeMbl

Tema 2.2 ITocTpoenue
rpadMKOB U BU3yalu3a-
LS ¢ IIOMOILBIO OMOIHO-
teku Seaborn.

M3y4daemblie BOIIPOCHL:

1. 'mcrorpammel. [lapameTpsl HACTPOUKH.

2. TerutioBas KapTa KOppesuu.

3. Tabnuma ko3 PHUITMEHTOB KOPPEIAINHA HE3aBUCUMBIX TIEPEMEHHBIX C
3aBUCUMOM IIEPEMEHHOM.

4. Toueunas quarpamma. [lapameTpsl HaCTpOIKY.

5. I'paduk «smwk ¢ ycamm». [lapameTpsr HaCTPOWKH.

Bompocs! 11 caMOCTOATEIBHOIO U3yUEHUS:

1. Iloctpoenune 3D-nmuarpaMmsbl paccenBaHusl.

2. CkpunnIHas [uarpamma.

Pa3znes Ne3 «MeTtoabl MaIMHHOTO 00y4enusi oudmorexku Scikit-Learny»

5

Tema 3.1 3HaKOMCTBO C
oubnmorekon Scikit-
Learn.

Wzyuaemblie BOIPOCHI:

1. Metons! 6ubmuorexu Scikit-learn.

2. MeToas1 MalmMHHOTO 00y4YeHUs: 00y4YeHHe ¢ yuuTeneM, ooydeHne 6e3
YUUTEIA.

Bomnpock! 11t caMOCTOATENEHOTO U3YUECHUSI:

1. MeToas! MammmHHOTO 00yUYEeHMSI.

Tema 3.2 Metonas! knac-
cudukauy OUOINOTeKH
Scikit-learn.

N3yuaeMble BOIPOCHI:

1. Jloructuyeckas perpeccusl.

2. TecToBas, BanuaaIoHHas 1 00ydaromas BEIOOPKH.
3. HemooOyuenue u nepeoOyueHue.

4. Perynspusanus B 3aJjaue perpeccuu.

5.JlepeBbst pelieHui. ANTOPUTMBI pealTn3aliH.

6. Cryuaitnsle neca.

Bomnpock! 1151 caMOCTOATENEHOTO U3YUIEHUS:
1.batiecoBckast KJTacCHU(UKAIHSL.

2.I'payieHTHBIN OYCTHHT

Tema 3.3 MeTpuku Kaye-
CTBa KJIacCU(UKAINU B
oubmmnoreke Scikit-learn.

Nzy4aemble BOTIPOCHI:

1. Cpennuii MOAyIIb OIMOKY, CPEIHSIS KBaJpaTHYHAs OLIHOKA.
2. Koaddumment nerepmuHanym.

3. Marpwura ommoOoK.

4. Jlonst mpaBUIIBHBIX OTBETOB.

5. ROC-kpuBasi, riomaip Mo KpUBOM.

Bormpocs! 11 caMOCTOSITETEHOTO U3YUICHHST:

1. Metpuku TPR, FPR.

Tema 3.4 MeTons! ki1a-
CTepU3alnu OUOIIMOTEKU
Scikit-learn.

Nzy4aemble BOTIPOCHI:

1. ArjoMepaTUBHBIN aTOPUTM KiacTepu3aruu. JJengorpamma.
2. Metop K-CpeTHUX.

3. MeTpuky KadecTBa KIacTepU3alliH.

Bormpocs! 11t caMOCTOSITETEHOTO U3YICHIS:

1. CHIKEeHHS pa3MEpHOCTH MAaTPHUITHI PHU3HAKOB.

Pasnena Ned «MeToapl CTATHCTHYECKOr0 aHAIM3a ondanorexku StatsModelsy»

9 Tema 4.1 IToctpoenue N3yuaeMble BONPOCHI:
JINHEUHBIX PErPeCCUOH- 1. MHOXXeCTBEHHAs JIMHEHHAS pEerpeccus.
HBIX MOJEJEH. 2. MeTpukn Ka4ecTBa MOJICIIH.
Bormpocs! 1t caMOCTOSITETEHOTO U3YICHIS:
1. ITocTpoeHue perpeccuu ¢ KaTeroprualbHBIMU IEPEMEHHBIMU.
10 | Tema 4.2 Ananu3 u npo- | M3ydaemble BOIPOCHI:

THO3UPOBAHUE BPEMEH-
HBIX PSIOB.

1. ABTOKOppEISIIIMOHHBIE PYHKITHH.

2. Tect uxu-Oymiepa.

3. [loctpoenne ARIMA-monenn.

Bomnpock! i1t caMOCTOATENLHOTO N3YUYESHUSI:
1. Bei6op mapamerpoB ARIMA-Momeny.

Ilepeyensb pa3aenos (MoayJieii), TeM JMCUUILIMHGI M pacnpeaeleHne y4e0HOro BpeMeHH 110 pa3jie-

JamM/TeMaM JAUCHHUILIJIMHBI, BUIAM y‘leﬁl—lblx 3aHATHI




(B T.4. KOHTAKTHO# Pa0oThl), BUAAM TEKYLIEero KOHTPOJIs
o4yHasi hopma 00yUeHHs

KonTakTHas pabota
Yacwr
Bans- | 3amstus ce- | Kon- | CP Ha Ko
Pasnenst / Tembi THA MHMHApPCKOrO | TakT- | HOJ- Wnast Tpo Bcero
JIEK- THUIIA Has TOTOB- CP b qacoB
ITHOH- pabota | Ky
HOro | flag. | 1P | mo Kyp. p.
THIIA p e Kyp.p
Paznen 1 «O01mas xapakTepucTu- 6 8 - - - 16 - 30
KA CHCTEM aHaJu3a JaHHbIX. O0-
paboTka TaHHBIX ¢ MOMOIILIO OMO-
aunorexku Pandasy»
Tema 1.1 CucreMsl aHanu3a JaHHBIX 2 4 - - - 8 - 14
Tema 1.2 CtaTucTHYECKUE METOBI 4 4 - - - 8 - 16
oubauorexu Pandas.
Paznen No2 «Busyaausamus ¢ mo- 4 4 - - - 14 22
MoubIo 0ndanorex Matplotlib n
Seaborn»
Tema 2.1 Iloctpoenue rpaduxoB u 2 - - - - 8 - 10
BH3yaIH3alus ¢ TOMOIIBI0 OMOIHO-
teku Matplotlib.
Tewma 2.2 [Moctpoenue rpadukoB u 2 4 - - - 6 - 12
BH3yaIH3alys ¢ TOMOIIBI0 OMOIHO-
Teku Seaborn.
Pa3spgea Ne3 «Metoabl MAIIMHHOTO 10 8 - - - 18 - 36
o0y4enusi onésmorexu Scikit-
Learny
Tema 3.1 3HaKoMCTBO ¢ OMOIHOTE- 2 - - - - 4 - 6
kot Scikit-Learn.
Tema 3.2 MeTozp! ki1accuukamnum 4 - - - - 4 - 8
oubnuoreku Scikit-learn.
Tema 3.3 MeTpuku KadecTBa Kjac- 2 4 - - - 5 - 11
cuduranuu B bnbmmoreke Scikit-
learn.
Tema 3.4 MeTozpl KiTacTepu3auu 2 4 - - - 5 - 11
oubauoreku Scikit-learn.
Pasnea Ned «Metoapl cTaTHCTHYE- 4 8 - - - 8 - 20
CKOI'0 aHAJIH3a OMOJIMOTEKH
StatsModels»
Tema 4.1 IlocTpoenne TUHEHHBIX 2 4 - - - 4 - 10
PErPECCHOHHBIX MOJICIICH.
Tema 4.2 AHanu3 U IpOTrHO3UPOBa- 2 4 - - - 4 - 10
HUE BPEMEHHBIX PSJIOB.
IK3aMeH - - - - - - 36 36
HUroro 3a 7 cemecTp 24 28 - - - o6 36 144

SAHATUA CEMUHAPCKOI'O TUIIA
AJis1 04HOM (popmbl 00yUeHHust

Cemunapckue 3anamus
OO01mue peKOMEHIAINH 110 ITOATOTOBKE K CEMUHAPCKUM 3aHsITusM. [Ipu moaroToBke K paboTe BO BpeMs
MIPOBEJICHUSI 3aHATHUI CEMUHAPCKOTO THITA CIEAyeT OOpaTUTh BHUMAaHUE Ha CIEAYIOIIHEe MOMEHTHI: Ha IPOIECC
MpeBapUTENHHON MOATOTOBKH, HA pabOTy BO BpeMs 3aHATHS, 00pabOTKY MOTyYEeHHBIX Pe3yIbTaTOB, HCIIPaBIIE-
HUE TIONYYCHHBIX 3aMedaHuil. [IpeaBapuTenbHas TOATOTOBKA K YYeOHOMY 3aHITHIO CEMHUHAPCKOTO TH-



Ta 3aKII0YaeTCs B M3YYCHUU TEOPETUYCCKOIO MaTepuaia B OTBEICHHOE U CAMOCTOSTEILHOW PaboThl BpeMs,
O3HAKOMIICHHE ¢ HHCTPYKTHBHBIMU MaTepHajaMy C IIEIbI0 OCO3HAHU 3a/1a4 3aHsATHsA. PaboTa Bo BpeMs mpoBe-
JICHYSI 3aHSATUS CEMUHAPCKOTO THUIA BKJIFOYAET HECKOJILKO MOMEHTOB: a) KOHCYJIBTHPOBAaHUE OOYJarOIIUXCS
MPETOAaBaTeISIMU C TEJIBI0 MPEAOCTABICHUST MCUEPIIBIBAIONICH WH(GOPMAIUK, HEOOXOAMMON I CaMOCTOS-
TENBHOTO BBITIONIHEHNS MPE/UIOKEHHBIX MpernojaBareieM 3ajad, 0) CaMOCTOSTEIbHOE BBITIOJHEHUE 3ajia-
HUH coriiacHO 0003Ha4YeHHOW y4eOHOI MPOorpaMMoii TEMaTHKH.

7 cemecTp
Pazgen Nel. «O0miasi xapakTepucTHKA CHCTEM aHAJIH3a JaHHBIX. O0padoTKa TaHHBIX ¢ TOMOIILIO

oubdamorexu Pandasy»
JlaGopaTopHasi padora 1. MccrnenoBarenbckuii aHanu3 JaHHbIX (4u.).
Iopsaok BbINOJIHEHUS PA0OTHI:

1. OTkpoiiTe TabIUIly U U3yduTe 0OIIyI0 HH(POPMAIIHIO O JTaHHBIX.

2. [IpoBenute nmpenoObpabOTKy NaHHBIX. BBIIOIHNTE JEKOMIO3UIUIO 3a/1a4 JaHHOTO 3Tara.

3. Odopmure moapoOHBIE BBIBOJIBI MO PE3YJILTATAM.

Jluteparypa

OcHoBHas

1. Maxkkunian Yac Python u ananu3 ganubix / Makkuanm Yac. — CapatoB [IpodoOpa3oBanue,

2019. — 482 c. — ISBN 978-5-4488-0046-7. — Texct anekrponnsii // [IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/88752.html

2. Capae [1.LB. Meroasl MammMHHOTO OOYYEHHS: METOAMYECKHE YyKa3aHWs W 3aJaHus K
nabopaTopHbiM pabotam mo kypcy / Capaes I1.B.. — Jlumernk: JIlunenkuii rocygapCTBEHHBIM TEXHHUUYECKHI
yauBepcuter, DbC ACB, 2017. — 48 c. — Tekcr: snextponnsiii // IPR SMART: [caiitr]. — URL:
https://www.iprbookshop.ru/83183.html

3. HunekoBckuii MI.A. MeToapl aHanw3a 3HAHWK W JaHHBIX: KOHCIEKT JeKiui / [IuimbkoBcKuit
N.A., Bonkoa B.M. — HoBocubupck: HoBocuOUpCcKuii TOCy1apCTBEHHBIN TeXHUYECKUH yHHBepcuTeT, 2010. —
68 c. — ISBN 978-57782-1377-7. — Texkcr: osnektponusiii // IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/45385.html

JlonosHuTENbHAS

1. ®ennn, @. O. Aranu3 nanaeix. Yacts 1. [logroroBka maHHBIX K aHANMU3y: ydeOHOE mocodue /
®. O. Oeaun, ©. . Genun. — MockBa: MOCKOBCKHH TOPOJICKOM Meaarorndeckuii yausepeurert, 2012. — 204 c.
— Tekct: oanexrponnsiii // Iludposori obOpaszoBatenbHbii pecype IPR - SMART: [caiir]. — URL:
https://www.iprbookshop.ru/26444.html

2. UyoykoBa M.A. Data Mining : yuebHoe mocobmue / UyOykoBa M.A.. — MockBa, Caparos :
Unteprer-Yuusepcurer Mupopmannonnsix Texnonoruid (MHTYUT), Aii [Tu Ap Menma, 2020. — 469 c. —
ISBN  978-5-4497-0289-0. —  Tekcr: omekrponnsii // IPR SMART: [caiit] - URL:
https://www.iprbookshop.ru/89404..html

JlaGopaTopHast padora 2. CraTrcTHUECKHE METOAbI Onbroreku Pandas (4u.).
Iopsaok BbINOJIHEHUS PA0OTHI:

1. OtkpoiiTe TaOIUILy U U3yIUTE OOIIYI0 HHPOPMAIHIO O JAHHBIX.

2. [IpoBeauTe npenoOpabOTKy JaHHBIX. BBIMONHUTE TEKOMIIO3MIIMIO 33]1a4 JAHHOT'O 3Tara.

3. Hcnonp3ys cTraTUCTHYECKUE METO/IBI, IPOBEIUTE UCCIIEI0BATEIBCKUI aHAIN3 TAaHHBIX.

4. OdopmuTe MoAPOOHBIEC BEIBOBI TIO PE3YIbTATAM.

Jlureparypa

OcHoBHas

1. Makkuran Yac Python u ananus gansbeix / Makkurimm Yac. — CapatoB [IpodobOpa3zoBanue,

2019. — 482 c. — ISBN 978-5-4488-0046-7. — Tekcr anekrponnslii / [IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/88752.html

2. Capaee [1.B. Meronbl MammHHOTO OOYYEHHWS: METOJAMYECKHE YKa3aHUS H 3aJaHus K
nabopaTopHbIM pabotam mo kypcy / Capaes I1.B.. — Jlunmenk: JIlunenkuii rocydapCTBEHHBIH TEXHHUYCCKHI
yauBepcuter, ObC ACB, 2017. — 48 c. — Tekcr: anekrponsbiid // IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/83183.html

3. HunekoBckuii M.A. MeTonapl aHanu3a 3HAHWN W JaHHBIX: KOHCIEKT JEKInH / [{unbKOBCKMIA
N.A., Bonkosa B.M. — HoBocubupck: HoBocuOupckuii rocyqapCTBEHHBIH TeXHUUECKUH yHuBepcureT, 2010, —
68 c. — ISBN 978-57782-1377-7. — Tekcr: osnektponubii // IPR  SMART: [caiit]. — URL:

https://www.iprbookshop.ru/45385.html
JlomoHUTEIbHAS


https://www.iprbookshop.ru/88752.html
https://www.iprbookshop.ru/45385.html
https://www.iprbookshop.ru/89404..html
https://www.iprbookshop.ru/88752.html
https://www.iprbookshop.ru/45385.html

1. Oenun, @. O. Ananu3 nanaeix. Yacts 1. [loaroroBka JaHHBIX K aHANU3y: ydeOHOE mocodue /
®. O. Oeaun, ©. O. Oeaun. — MockBa: MOCKOBCKHIT TOpOACKOH Meaaroruueckuii yauusepcurer, 2012, — 204 c.

— Texkct: onektponnwsld // Iludposoii obOpasoBatensHbi pecypc IPR - SMART: [caiit]. — URL:
https://www.iprbookshop.ru/26444.html

2. UyoykoBa M.A. Data Mining : yde6HOe mocobme / UybykoBa M.A.. — Mocksa, CapatoB :
Wutepuer-Yuusepcurer Mudopmarmonnsix Texuonoruit (MHTYUT), Aii ITu Ap Menua, 2020. — 469 c. —
ISBN  978-5-4497-0289-0. —  Tekcr: oamektponnsii // IPR SMART: [caiit]. - URL:

https://www.iprbookshop.ru/89404..html

Paznen Ne2. «Busyanausauus ¢ nomomsbio 6udauorexk Matplotlib u Seaborny
JlabopaTopnas padora 3. [locrpoenue rpaduko u Busyanu3zanus. [Ipezenranus pe3ynbraros (4u.).
IMopsinok BbINOJIHEHNSI padOThI:

1. OtkpoiiTe TaOIUIy U U3yIHUTE OOILIYI0 HHPOPMAIIIO O JaHHBIX.

2. HUcnonb3ys rpadudeckne METObI, MPOBEANTE UCCIEIOBATENbCKAN aHAIN3 JaHHbBIX.

3. OdopMuTe MPE3EHTANHIO TT0 PE3YTbTATAM.

Jluteparypa

OcHoBHad

1. Maxkkunian Yac Python u ananu3 ganueix / Makkuann Yac. — CapatoB [IpodoOpa3oBanue,

2019. — 482 c. — ISBN 978-5-4488-0046-7. — Texct anmekrponnsii // [IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/88752.html

2. Capace [1.B. Meronbl MalMHHOTO OOYYEHHUS: METOJAMYCCKUEC YyKa3aHUsA M 3aJaHus K
nmabopaTopHbEIM pabdoTam mo kypcy / Capae II.B.. — Jlumenk: Jlumenkwnii rocygapCTBEHHBIM TEXHHUYCCKHI
yauBepcuter, ObC ACB, 2017. — 48 c. — Tekct: asnextponHsiii // IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/83183.html

3. HunekoBcknii M.A. MeTonpl aHaau3a 3HAHWN W JAHHBIX: KOHCIIEKT JIEKIHH / [IunbKOBCKHIA
N.A., Bonkoa B.M. — HoBocubupck: HoBocuOUpCcKrii TOCyTapCTBEHHBIN TeXHUYECKUH yHHBepcuTeT, 2010. —
68 c. — |ISBN 978-57782-1377-7. — Tekcr: »snekrponubiti // IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/45385.html

JlomoHUTEeIbHAS

1. ®enun, @. O. Ananu3 ganHbix. Yacts 1. [ToaroroBka naHHBIX K aHAIU3y: ydaeOHOe mocolue /
®. O. Oeaun, ©. . Genun. — MockBa: MOCKOBCKHH TOPOJICKOM Meparorndeckuii yausepeurert, 2012. — 204 c.
— Texkcr: onektponHbld // Iludposoii obOpasoBatensHbi pecypc IPR SMART: [caiitr]. — URL:
https://www.iprbookshop.ru/26444.html

2. UyoykoBa U.A. Data Mining : yueOHoe mocobue / UyOykoBa M.A.. — MockBa, CapartoB :
Untepuer-Yuusepcurer Mupopmaunonnsix Texnonornit (MHTYUT), Aii [Iu Ap Menua, 2020. — 469 c. —
ISBN  978-5-4497-0289-0. —  Tekcr: omekrponnsii // IPR  SMART: [caiit] - URL:
https://www.iprbookshop.ru/89404..html

Paznen Ne3. «Metoabl MAaIIMHHOTO 00y4yeHusi Oudamorexu Scikit-Learny

JlabopaTopHas padora 4. Pemienue 3ai1aun kiaccudukaimn (44.).

Ilopsinox BHINOTHEHUS PAGOTHI:

1. [octpoiite Monenu kiaccudukanuu GpakTa OTTOKA KIIMEHTA B CIEIYIOIIEM MecCsIIe:

— pa30eiiTe naHHbIE HA 00YYAIOIIYIO U BAMAALMOHHYIO BEIOODKY;

— 00yuuTe MOJIe/Ib Ha train-BrIOOPKE JOTMCTUYECKON PErpecCHeil, ¢ MOMOIIBIO AEPEBLER PEIICHUH.

2. Or1eHnTe METPUKHU Ka4eCTBA MOJICIH.

JIutepatypa

OcHoBHaA

1. Maxkkuniu Yac Python u ananus nanaeix / Makkunian Yac. — Caparos [IpodoOpasopanue,
2019. — 482 c. — ISBN 978-5-4488-0046-7. — Texct anekrponnsrii / [IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/88752.html

2. Capaes I[1.B. Meronpl MammHHOTO OOydYEHHWS: METOAWYECKHE YKa3aHWUS H 3aJaHus K
nmaboparopHeiM pabotam mo kypcy / CapaeB I1.B.. — Jlunenk: Jlumenkuii rocyqapCTBEHHBIH TEXHUYECKHIA
yauBepcuter, ObC ACB, 2017. — 48 c. — Tekcr: anektponneiii // IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/83183.html

3. HunekoBckuii 1.A. Mertoapl aHanw3a 3HAHWHA W JaHHBIX: KOHCHEKT JeKiui / [IuIbKkoBcKuit
N.A., BonkoBa B.M. — HoBocubupck: HoBocuOupckuii Tocy1apCcTBEHHBIH TeXHUUECKU yHuBepcuteT, 2010, —
68 c. — ISBN 978-57782-1377-7. — Tekcr: osnektponubii // IPR  SMART: [caiit]. — URL:

https://www.iprbookshop.ru/45385.html
JononHuTenbHast


https://www.iprbookshop.ru/89404..html
https://www.iprbookshop.ru/88752.html
https://www.iprbookshop.ru/45385.html
https://www.iprbookshop.ru/89404..html
https://www.iprbookshop.ru/88752.html
https://www.iprbookshop.ru/45385.html

1. Oenun, @. O. Ananu3 nanaeix. Yacts 1. [loaroroBka JaHHBIX K aHANU3y: ydeOHOE mocodue /
®. O. Oeaun, ©. O. Oeaun. — MockBa: MOCKOBCKHIT TOpOACKOH Meaaroruueckuii yauusepcurer, 2012, — 204 c.

— Texkct: onektponnwsld // Iludposoii obOpasoBatensHbi pecypc IPR - SMART: [caiit]. — URL:
https://www.iprbookshop.ru/26444.html

2. UyoykoBa M.A. Data Mining : yde6HOe mocobme / UybykoBa M.A.. — Mocksa, CapatoB :
Wutepuer-Yuusepcurer Mudopmarmonnsix Texuonoruit (MHTYUT), Aii ITu Ap Menua, 2020. — 469 c. —
ISBN  978-5-4497-0289-0. —  Tekcr: oamektponnsii // IPR SMART: [caiit]. - URL:

https://www.iprbookshop.ru/89404..html

JlabopaTopHas padora 5. Penienue 3aiauun knacrepuzanun (44.).

Iopsinok BeIMOTHEHUS PAOOTHI:

1. Jia 3amanHOTO HAOOpa MAHHBIX BBHITIOIHHUTE KJIACTEPHU3AINIO, MCIONB3ySd MepapXudecKue, He-
HEepapXUUECKHUE AT OPUTMEIL.

2. OneHuTe METPUKHN KadyecTBa MOJIEIH.

Jluteparypa

OcHoBHaA

1. Maxkkunimu Yac Python u ananuz nanneix / Makkunian Yac. — Caparos [IpodoOpasoBanue,
2019. — 482 c. — ISBN 978-5-4488-0046-7. — Tekct anekrponnsiii / [IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/88752.html

2. Capae I1.B. Meroapl MamMHHOTO OOYYEHHUS: METOAWYECKHE YyKa3aHWs M 3aJaHus K
nabopaTopHbiM pabotam mo kypcy / Capaes I1.B.. — Jlumernk: JIunenkuii rocydapCTBEHHBIM TEXHHUUYECKHI
yauBepcuter, ObC ACB, 2017. — 48 c. — Tekct: snextponnsiii // IPR SMART: [caiitr]. — URL:
https://www.iprbookshop.ru/83183.html

3. HunekoBckuii MI.A. MeToapl aHanu3a 3HAHUK W JaHHBIX: KOHCIEKT JeKiui / [luinbkoBcKuit
N.A., BonkoBa B.M. — HoBocubupck: HoBocuOUpCKUii TOCyTapCTBEHHBIN TeXHUYECKUH yHHBepcuTeT, 2010. —
68 c. — ISBN 978-57782-1377-7. — Texkcr: osnektponnsiii // IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/45385.html

JlomosHUTENBbHAS

1. ®ennn, @. O. Aranu3 nanaeX. Yacts 1. [logroroBka maHHBIX K aHANMU3y: yaeOHOE mocodue /
®. O. Oeaun, ©. . Genun. — MockBa: MOCKOBCKHH TOPOJICKOMH Meaarorndeckuii yausepeurert, 2012. — 204 c.
— Tekcr: oanextponnsnii // Iludposort obOpazoBatenbubiii pecypc IPR - SMART: [caiir]. — URL:
https://www.iprbookshop.ru/26444.html

2. UyoykoBa M.A. Data Mining : yuebHoe mocobmue / UyOykoBa M.A.. — MockBa, Caparos :
Wnteprer-Yuusepcurer Mupopmannonnsix Texnonoruid (MHTYUT), Aii [Tu Ap Menma, 2020. — 469 c. —
ISBN  978-5-4497-0289-0. —  Tekcr: omekrponnsii // IPR  SMART: [caiit] - URL:
https://www.iprbookshop.ru/89404..html

Paznen Ned. «MeToabI CTATHCTHYECKOTO0 aHAMN3a OubanoTexn StatsModelsy
JlaGopaTopHas padora 6. [Ipe1oOpaboTka JaHHBIX M IOCTPOCHUE JTHMHEHHOMN perpeccu (4u.).

1. Jiis 3ajaHHOTO HAOOpa JaHHBIX BBITOJIHUTE MPEI00padboTKYy.

2. IIpoBeauTe KOPPENIALIMOHHBIN aHAIN3, TOCTPOMTE MOJEIb IMHEHHON peErpecun.

3. OrneHnTe METPUKH KadecTBa MOJICIIH.

JIutepatypa

OcHoBHaA

1. Maxkkuniu Yac Python u ananus nanaeix / Makkunian Yac. — Caparos [IpodoOpasopanue,

2019. — 482 c. — ISBN 978-5-4488-0046-7. — Texct anekrponnsii / [IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/88752.html

2. Capaes I[1.B. Meronpl MammHHOTO OOyYEHHWS: METOAWYECKHE YKa3aHWUS M 3aJaHus K
nmaboparopHeiM pabotam mo kypcy / CapaeB I1.B.. — Jlunenk: Jlumenkuii rocyqapCTBEHHBIH TEXHUYECKHIMA
yauBepcuter, DbC ACB, 2017. — 48 c. — Tekcr: anektponneiii // IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/83183.html

3. HunekoBckuii M.A. MeTonpl aHanu3a 3HAHWN U JAHHBIX: KOHCIEKT JEKIuH / [{unbKOBCKMIA
N.A., BonkoBa B.M. — HoBocubupck: HoBocuOupckuii Tocy1apcTBEHHBIH TeXHUYECKUd yHuBepcureT, 2010, —
68 c. — ISBN 978-57782-1377-7. — Tekcr: onekrponnsii // IPR  SMART: [caiit]. - URL:
https://www.iprbookshop.ru/45385.html

JononHuTenbHast

1. ®enun, @. O. Ananu3 gandbix. Yacte 1. [ToaroToBka JaHHBIX K aHAIU3y: yueOHOE mocooue /

®. O. Oeaun, ©. O. Geaun. — MockBa: MOCKOBCKHIT TOpOACKOH Teaaroruueckuii yauusepcurer, 2012, — 204 c.


https://www.iprbookshop.ru/89404..html
https://www.iprbookshop.ru/88752.html
https://www.iprbookshop.ru/45385.html
https://www.iprbookshop.ru/89404..html
https://www.iprbookshop.ru/88752.html
https://www.iprbookshop.ru/45385.html

— Texkcr: onektponnwli // Iudposoii obpasoBatensHBIE pecypc IPR SMART:
https://www.iprbookshop.ru/26444.html

2. UybykoBa U.A. Data Mining : yueOHoe mocobue / UyOykoBa M.A.. — MockBa, CapatoB :
Wutepuer-Yuusepcurer Uudopmarmonnsix Texnonoruit (MHTYUT), A#i [Iu Ap Menua, 2020. — 469 c. —

[caiiT]. — URL:

ISBN  978-5-4497-0289-0. —  Tekcr: oamektponnsii // IPR SMART: [caiit] - URL:
https://www.iprbookshop.ru/89404..html

JlaGopaTopHast padora 7. AHaIU3 ¥ IPOTHO3MPOBAHUE BPEMEHHBIX paoB (4u.).

1. J1g 3a1TaHHOTO BPEMEHHOTO Psijia BHITIOIHATE TPeqoOpaboTKy.

2. [ToctpoiiTe MPOTHO3HBIE MOCIU CTAIMOHAPHBIX MPOIECCOB, O0OCHYWTE BBIOOP MapamMeTpoOB
MOJICTTUPOBAHMS.

3. [TocTpoiiTe KpaTKOCPOUIHBIM IMTPOTHO3 Ha 3 TIepHoIa.

JIureparypa

OcHoBHas

1. Maxkkuaan Yac Python u ananus manaeix / Makkusmm Yac. — CaparoB [IpodobpaszoBanue,

2019. — 482 c. — ISBN 978-5-4488-0046-7. — Tekct snexkrponnsiii / IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/88752.html

2. Capace [1.B. Meronbl MammMHHOTO OOYYEHHUS: METOJAMYCCKUEC YyKa3aHWUsA M 3aJaHus K
nmabopaTopHbEIM pabdoTam mo kypcy / Capae II.B.. — Jlumenk: Jlumenkwnii rocygapCTBEHHBIM TEXHHUYCCKHI
yauBepcuter, ObC ACB, 2017. — 48 c. — Tekcr: osnekrponnsiid // IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/83183.html

3. HunekoBcknii M.A. MeTonpl aHanu3a 3HAHWN W JAHHBIX: KOHCIEKT JIEKIHUH / [IunbKOBCKHIA
N.A., Bonkoa B.M. — HoBocubupck: HoBocuOUpCKUii TOCy1apCTBEHHBIN TeXHUYECKUH yHHBepcuTeT, 2010. —

68 c. — ISBN 978-57782-1377-7. — Tekct: »anekrponnsiii // IPR  SMART: [caiit]. — URL:
https://www.iprbookshop.ru/45385.html

JlomoHUTEIbHAS

1. ®enun, @. O. Ananu3 nanabix. Yacts 1. [ToaroToBka JaHHBIX K aHAIU3Y: yueOHOE mocooue /

®. O. Oeaun, ©. O©. Genun. — MockBa: MOCKOBCKHH TOPOJICKOH Meaarorndeckuii yausepceurert, 2012. — 204 c.
— Tekcr: oamextponnsni // Iudposort ob6pazoBatenbHbIl pecypc IPR - SMART: [caiitr]. — URL:
https://www.iprbookshop.ru/26444.html

2. UyobykoBa U.A. Data Mining : yuebHoe mocobue / UyOykoBa M.A.. — MockBa, CapartoB :
Untepuer-Yuusepcurer Mupopmaunonnsix Texnonoruit (MHTYUT), Aii [Iu Ap Menua, 2020. — 469 c. —
ISBN  978-5-4497-0289-0. — Tekcr: onekrponnsii // IPR  SMART: [caiit] - URL:
https://www.iprbookshop.ru/89404..html

PA3JEJ 5. OBPA3OBATEJIbHBIE TEXHOJIOT' U

I/IHTepaKTHBHBIe 06pa30BaTeJ’lebIe TEXHOJIO0I'HH,
HCII0JIb3YEMbBIC HA AYTIUTOPHBIX ﬂaﬁopaTopmﬂX 3AHATHUAX

Ounasn gopma o0yueHus

Hcnonb3yembie 00pa3zo-
HanMenoBaHue pa3aesioB, TeM BaTeJbHbIC Yacsl
TEXHOJIOTHH
Paznen Nel «O0mas xapakTepucTHKA CHCTEM aHAIN3a OO6cyxenue pemeHuit
JaHHBIX. O0padoTKa JaHHBIX ¢ MOMOLIbLIO OMOJINOTEKN npodeccnoHanbHO-
Pandas» OpPHCHTUPOBAHHBIX 3a](a- 8
Tema 1.1 CucreMsl aHaIM3a JaHHBIX HUU 1 33]71a4; 00CyKIeHNE
Tewma 1.2 Cratuctryeckue MeTo el Onbarotexn Pandas. U aHAJIU3 PEllICHUs KeiicoB
Pasnes Ne2 «Busyaausanusi ¢ moMomb10 O0u0JIHOTEK .
. OO6cyxaeHue pemneHnit
Matplotlib u Seaborn»
podecCuoHaNBHO-
Tema 2.1 INocTpoenue rpaduKOB U BU3yalIM3allns C IIOMOIIBIO
. OPHUEHTHPOBAHHBIX 3aJa- 4
o6ubimorexu Matplotlib. N
HUU 1 33]1a4; 00CyXKIeHNE
Tema 2.2 INoctpoenue rpaduKoOB U BU3yalIM3allns C IIOMOIIBIO o
Y aHAIIN3 PelIeHUs KeHCcoB
6ubamoreku Seaborn.
Paspesn Ne3 «MeTtoabl MAaIIMHHOTO 00y4eHHsI OMOINOTEKH Ob6cyxnenue penieHni
Scikit-Learn» npodeccroHanbHO- 8
Tema 3.1 3nakomMcTBO ¢ OMbONMHMOTEeKOM Scikit-Learn. OPHUEHTHPOBAHHBIX 3a11a-
Tewma 3.2 Mertoas! kaaccudukannn oudamorexu Scikit-learn. HHHU 1 3371a4; 00CyKIIeHNE



https://www.iprbookshop.ru/89404..html
https://www.iprbookshop.ru/88752.html
https://www.iprbookshop.ru/45385.html
https://www.iprbookshop.ru/89404..html

Tema 3.3 MeTrpuku kauecTBa Kiaccupukanuu B OUOIMOTEKE
Scikit-learn.

Tewma 3.4 Metonsl Kaactepusarmu oubmuorexu Scikit-learn.
Paznen Ned4 «MeToabl CTATUCTHYECKOT0 aHAIH3A OHOJINOTEKHT
StatsModels»

Tema 4.1 ITocTpoeHune TUHEHHBIX PETPECCHOHHBIX MOCIICH.
Tema 4.2 AHanu3 u NpOrHO3UPOBAHUE BPEMEHHBIX PSJIOB.

" aHaJIn3 pCUICHUA KEHCOoB

Ob6cyxneHue penieHni
npogecCHOoHANBHO-

OpUEHTHPOBAHHBIX 3a/a- 8
HUH ¥ 3a]1a4; 00CYXKIeHUE
Y aHAJIN3 PEUICHUs KeicoB

PA3IEJ 6. YYEBHO-METOJIMYECKOE OBECIIEYEHUE
CAMOCTOSITEJBbHOM PABOTHI OBYYAIOIIMXCA MO JUCIHUATIIINHE

CamocrosiTesbHasi padoTa

HaumeHnoBanue
pa3aesioB/TeM

Bomnpocsl, BBIHOCHUMBIE
HA CAMOCTOATE/NbHOE H3Yy4YeHHE

Pa3znen Nel «O01as XapakTepUCTHKA CHCTEM aHAJIN3a JaHHBIX.
O0padoTKa TaHHBIX ¢ MOMOIIbI0 OubIMoTeKkn Pandasy

Tema 1.1 CucreMsl aHaIn3a JaHHBIX

Tema 1.2 Cratuctuueckue Meto bl 0udauorexu Pandas.

1.Knmaccudukanus cucteM aHaIH-
3a JIaHHBIX.

2.Jluckpern3anus JaHHBIX.
3.Cpe3bl TaHHBIX.

Paznen No2 «Busyaamusanus ¢ nomombio 6udauorexk Matplotlib u
Seaborn»

Tema 2.1 [Noctpoenue rpadMKoB U BU3yaIn3alisl ¢ TOMOLIBIO O1OIHo-
teku Matplotlib.

Tema 2.2 [loctpoenue rpadKoB U BU3yaTu3aIys ¢ IIOMOIIbI0 OHOIHO-
Teku Seaborn.

1.I'padmkut TUIOTHOCTH U KOHTYP-
HbIE TpaUKH.

2.IToctpoenune 3D-auarpamMmel
paccenBaHUS.

3.CxpunnyHas uarpamMmma.

Pa3znen Ne3 «MeToabl MAIIUHHOTO 00y4eHus1 Oudanorexn Scikit-
Learn»

Tema 3.1 3nakomcTBO ¢ OnOImoTekon Scikit-Learn.

Tema 3.2 Metoas! kiaccudukanun oudarnoTexku Scikit-learn.

Tema 3.3 Metpuku kadectBa kiaccudukammu B ounbdnmuoteke Scikit-
learn.

Tewma 3.4 Metosl Kiaactepusarmu oudmuorexu Scikit-learn.

1.MeTopl MaIIMHHOTO O0yUYEHUS.
2.baifecoBckas knaccuukamnys.
3.I'paguieHTHBIN OYCTHHT.

4 Metpuxu TPR, FPR.
5.CHMWKEHUSI pa3MEpHOCTH MaT-
PHIIBI TPU3HAKOB

Pasnen Ned4 «MeToabl CTATHCTHYECKOI0 aHAJIN3A OUOJIHOTEKHN
StatsModels»

Tema 4.1 IlocTpoeHune TUHEHHBIX PETPECCUOHHBIX MOZEIIEH.
Tewma 4.2 Ananu3 v IPOTHO3UPOBAHNE BPEMEHHBIX PSI/IOB.

1.ITocTpoeHue perpeccuu ¢ Kare-
rOpUaIbHBIMU ITEPEMEHHBIMU
2.Be1ibop mapamerpoB ARIMA-
MOJIEINN.

6.1. [IpumepHbIe 3a7aHNUS [JI51 CAMOCTOSITEJILHOMH PaGoThI

1. Ortkpoiite Tabnuiy u u3zydute oOuyro umHpopmanuioo o AaHHbIX. [IpoBeante mpenodpaboTky

JTaHHBIX. BBIMOTHNTE TEKOMIO3UIMIO 3a/1a4 TAHHOTO Tarla.
2. [TocTpoiite MOJENB KPEAUTHOTO CKOPHHTA:

— pa30eiiTe 1aHHbBIE HA 00YYAIOIIYIO U BAJIMAALMOHHYIO BHIOODPKY;

— 00y4nTe MOJIEINb Ha train-BEIOOPKE JIOTUCTUYIECKON Perpeccrel, ¢ TOMOUIBIO JIePEBbEB PEIICHU.

OHeHI/ITe MCTPUKH Ka4€CTBa MOJCIIN.

3. I[J'Iﬂ 3aaHHOI0 Ha60pa JAHHBIX BBINIOJIHUTC KJIIACTCPU3AIlNI0, UCIIOJIb3YS I/IepapXI/ILIeCKI/Iﬁ arjo-

MepaTHBHBIﬁ AJITOpUTM, METOI K-CPEAHUX. OI_[eHI/ITe MCTPUKHU Ka4€CTBa MOICIIN.

4, Ji1st 3a1aHHOTO BPEMEHHOTO PsAJia BBITTOIHATE Mpeao0padboTky. IlocTpoiiTe mporHO3HBIE MOETH
CTaIlMOHAPHBIX MPOIECCOB, OOOCHYITE BBHIOOP MapamMeTpoB MojenupoBaHus. [locTpoiiTe KpaTKOCPOUHBIHA MPO-

rHO3 Ha 4 mepuoja.

PA31EJ 7. OIEHOYHBIE U METOJUYECKHUE MATEPHAJIBI IO OBPA3OBATEJIBHOM
ITPOI'PAMME (®OH/Il OHEHOYHBIX CPEACTB) 1JIs TIPOBEJAEHUA TEKYIIEI'O
KOHTPO.JISI YCIEBAEMOCTH U TIPOMEXKYTOUYHOM ATTECTAIIIA

7.1. @opma npomexncymounoi ammecmayuu 00y1awue2ocsa no yueonoil oucyuniune.

KOHTpOJIbHBIM MEPONPUATHEM TPOMEKYTOUHONW aTTECTAIllMU OO0ydarommxcs Mo y4eOHOH
mucuurnHe «CuctemMa aHainu3a JaHHBIX» B / CEMECTpe SIBJISIETCS SK3aMEH, KOTOPBIA MPOBOJIUTCS B
ycTHOIi hopme.

Tabnuya 7.1



INJIAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 11O JUCHUITTIMHE, COOTHECEHHBIE C
MJIAHUPYEMBIMH PE3YJIBTATAMU OCBOEHHS OBPA3OBATEJIBHOM ITPOTPAMMBI B
COOTHOHIEHMHA C ONEHOYHBIMHU CPEACTBAMUA

ILtanupyemblie pe3yJbTaThl,
XapaKTepu3ylollue 3Tanbl
(popmMupoBaHusi KOMIIETeH-
117001

Copaep:xanue y4e0HOT0
MaTepuaJia

IIpumepbl KOHTPOJIb-
HBIX BONPOCOB H 3a-
TaHUH
JIIsl OleHKH 3HAHUIA,
YMEeHHUIi, BJIaJeHUuil

Metoanl/
cpeacTaa
KOHTPOJIsI

[IK-1 CnocobeH npoeKTHpOBaTh MpU

KJIaJIHOE NIPOrpaMMHOE oOecnieueHue

WIIK-1.1 3HaTe nOpUHIMNBL IO-
CTPOCHHSI  apXUTEKTYpHl  IIpO-
IPaMMHOTO OOECTIeYeHHsI M BHIBI
APXUTEKTYPbI MIPOTPaMMHOTO
obecreveHyst; THIIOBBIC PpEIICHHS,
OMOIMOTEKN MPOTPaMMHBIX MOIY-
JIel, 11a0JIOHBI, KJIacChl 00OBEKTOB,
HCTIONB3yeMble IIpH  pa3paboTke
MPOTPaMMHOTO OOECIICUCHHS; Me-
TOJBI M CPEJICTBA NPOCKTHPOBAHUS
MPOTPaMMHOTO OOECIICUCHHS; Me-
TOJBI M CPENICTBA NPOCKTHPOBAHUS
0a3 MaHHBIX; METOABI M CPEICTBA
MPOCKTUPOBAHMSA  MPOTPAMMHBIX
uHTEpQEHcoB

Paznmen 1 «O0mas xapakrepu-

O0paboTKa TaHHBIX C TIOMO-
b0 Oubnmoreku Pandas»
Tema 1.1 Cucremsl aHanmuza
JIAaHHBIX

Tema 1.2 Cratuctuyeckue Me-
Toabl Onbnnorexku Pandas.
Paznen Ne2 «Busyanuzanus ¢
MTOMOIIBIO OUOJTHOTEK
Matplotlib u Seaborny

Tema 2.1 IToctpoenue rpadu-
KOB U BU3yaITU3aLHsI C TOMO-
mpto 6ubmmotexu Matplotlib.
Tema 2.2 IToctpoeHue rpadu-
KOB U BU3yaITU3aLHsI C TOMO-
s 6ubimoTeku Seaborn.
Pazgen Ne3 «MeToabl MalInH-
HOT'0 00y4UeHHS OMOTHOTEKH
Scikit-Learn»

Tema 3.1 3HaKoMCTBO ¢ OUO-
nmuoTekoit Scikit-Learn.

Tema 3.2 Metozp! kaccugpu-

Tema 3.3 MeTpuku kauecTBa
KJIacCU(UKAIIUK B OUOITHOTEKE
Scikit-learn.

Tema 3.4 Metoabl KilacTepusa-
mmu oubimorexu Scikit-learn.
Paznen Ne4 «Metonsl ctatu-

ku StatsModels»

Tema 4.1 IoctpoeHue nuHen-
HBIX PErPECCUOHHBIX MOJICIICH.
Tema 4.2 AHanu3 ¥ IPOrHO3H-
pOBaHHE BPEMECHHBIX PSIJIOB.

CTUKa CUCTEM aHaJIn3a JaHHBIX.

karm ombmmorekn Scikit-learn.

CTHYECKOI'0 aHaIn3a OnbanoTe-

ITonsiTre ananu3za gaH-
HBIX. DTarbl npouecca
aHaJln3a JaHHBIX.

Y CTHBIH KOHTPOIIB/ OTIpOC Ha
CEMUHAPCKUX 3aHATHUSX, 3a4eTe,
JK3aMeHE;

aHaIIN3 JOK/IAJ0B Ha CEMHHAp-
CKHX 3aHATHSX; aHAIU3 3aLIUTHI
pedepaToB; aHANN3 3aMIUTHI MPO-
€KTOB; IPIMEHEHNE TeopeTHye-
CKWX 3HaHUH IpH aHanmu3e (pas-
00pe) KOHKPETHBIX MPAKTHKO-
OPUEHTHPOBAHHBIX CUTYaAIUH U
npodeccnoHaIbHO-TIPUKIIATHBIX
3aj1a4, aHaJIU3 UCHOJIb30BaHHs
TEOPEeTUYECKHUX 3HAHUU B MpOIEC-
Ce pelIeHus KeHCoB, B X0/I€ AETI0-
BBIX UTD;

MTUChMEHHBIH KOHTPOJIb, aHAIIN3
CoZIepKaHMs 3CCe; TECTUPOBAHNE
(BBINOJHEHNE TECTOBBIX 3aJaHUI)

UIIK-1.2 VYmerTs HCHONB30BaTh
CYIIECTBYIOIHME THIIOBBIC PEILICHHS
U 11a0JIOHBI MPOEKTUPOBAHHS HPO-
IPaMMHOTO 00eCIIeYeHHUs]; MpUMe-
HATb METOJbI U CPEACTBA MPOCKTU-
poBaHusl TporpaMMmHOro obecre-
YeHHs, CTPYKTYp JaHHBIX, 0a3 JaH-
HBIX, TPOTPaMMHBIX HHTepdeiicoB;
OCYIIECTBIISATh KOMMYHHKAIL[UU C
3aHHTEPECOBAHHBIMH CTOPOHAMHU

Paznen 1 «O6mas xapakrepu-

O06paboTKka TaHHBIX ¢ TIOMO-
e oubmmorexku Pandasy
Tema 1.1 Cucrems! aHau3a
JaHHBIX

Tema 1.2 CtaTucTHYECKHE Me-
To/bI OnbIHoTeKH Pandas.
Paznen Ne2 «Busyanuzanus ¢
IOMOIIBI0 OMOIIMOTEK
Matplotlib u Seaborn»

Tema 2.1 IToctpoenwue rpadu-
KOB M BH3YaJIH3alHsl C IOMO-
b0 OubaroTekn Matplotlib.
Tema 2.2 Tloctpoenue rpadu-
KOB M BH3YaJIH3alHsl C IOMO-
el Onbnroreku Seaborn.
Paznmem Ne3 «MeToapl MaIlInH-
HOT'O 00y4eHHsT OHOITHOTEKH
Scikit-Learn»

Tema 3.1 3HaKoMCTBO ¢ OUO-
nmorekoit Scikit-Learn.

Tema 3.2 Metons! knaccudu-

Tema 3.3 Metpuku kauecTBa

CTHKa CHCTEM aHaJIn3a JaHHBIX.

kaiuu ombimmoreku Scikit-learn.

MeToapI MAIITHHOTO
o0y4eHus ONOIMOTEKH
Scikit-learn: o0y4enwue ¢
yauresueM, ooyuenue 6e3
YUHTENA.

MeTob!I KITacCHBUKAIINN
oubmorexu Scikit-learn.

AHaNM3 TIPOSIBIICHHBIX YMEHHI
TIpH pelIeHUuN KeHcoB, B X01e
JIETIOBBIX MID;

ITMCbMEHHBIH KOHTPOJIb, aHAIIH3
KavecTBa pPelieHuit mpodeccro-
HaJIbHBIX 3a/1a4 B KOHTPOJIbHBIX
paboTax; aHaIH3 COACPIKAHMS
npo¢ecCHOHaNBHO-
OPHUEHTUPOBAHHBIX 3CCE; TECTH-
poBaHue (BBITOJIHEHHE TECTOBBIX
3aJJaHui); aHaJIU3 3allIUT Mpodec-
CHOHAJIbHO-OPUEHTHPOBAHHBIX
HPOCKTOB,;

OIIpOC Ha CCMUHAPCKUX 3aHATHAX,
3aJere,

aHaNM3 TOKJIAI0B HA CEMUHAp-
CKHX 3aHSATHSX; aHAJIU3 3aIUThI
pedepatoB; aHaN3 PELICHUS
KOHKPETHBIX MPaKTUKO-
OPUECHTUPOBAHHBIX CUTYAlU 1
HpoQecCHOHATBHO-TIPUKIIAAHBIX
3a/1a4, aHaJIU3 BHIIOJIHEHUS KOH-
TPONBHBIX PabOT




KJaccudukauy B Onbianorexe
Scikit-learn.

Tema 3.4 Metozp! K1acTepusa-
uuu 6ubnuoteku Scikit-learn.
Pasnmen Ne4 «MeTonpl cTaTH-
CTHUYECKOTO aHajmM3a OubInoTe-
ku StatsModels»

Tema 4.1 IlocTpoenue nuHeN-
HBIX PETPECCUOHHBIX MOJETICH.
Tema 4.2 AHanu3 ¥ IPOTHO3HU-
pOBaHHE BPEMEHHBIX PSLIOB.

WIIK-1.3 Bmamers pa3paboTKoH,
W3MEHEHHEM M  COIIACOBaHHUEM
APXUTCKTYPhI MIPOTPaMMHOTO
o0ecrievyeHusi ¢ CHCTEMHBIM aHaJIH-
THKOM M  apXUTEKTOPOM  IIpo-
TPaMMHOTO OOECIIeUeHHsI; CHUCTe-
MOH TIPOEKTHPOBAHUS CTPYKTYpP
JTAaHHBIX; CHCTEMOH IPOEKTHPOBa-
HUs 0a3 NaHHBIX; CUCTEMOM MPOCK-
TUPOBAHUSA TPOTPAMMHBIX HHTEp-
(eiicoB; OICHKOW W COTJIACOBaHU-
€M CpPOKOB BBINOJHCHUS MOCTaB-
JIEHHBIX 3324

Paznmen 1 «O0mas xapakrepu-
CTHKA CHCTEM aHaJIH3a JaHHbIX.
O0paboTKa TaHHBIX ¢ TIOMO-
el ononrorexku Pandasy
Tema 1.1 Cucremsl aHanu3a
JAHHBIX

Tema 1.2 CraTuctudeckue Me-
Toabl Onbmmorexu Pandas.
Paznen Ne2 «Busyanuzanus ¢
MOMOIIbIO GHOIHOTEK
Matplotlib u Seaborny

Tema 2.1 IToctpoenue rpadu-
KOB M BU3YyaJIU3aIHsI C TIOMO-
mpto 6ubmmotexu Matplotlib.
Tema 2.2 IToctpoeHue rpadu-
KOB U BU3yaJTU3aLHsI C TOMO-
uipto Ondnuoreku Seaborn.
Pazgen Ne3 «MeTobl MallInH-
HOT'0 00y4UeHHS OMOTHOTEKH
Scikit-Learn»

Tema 3.1 3HaKOMCTBO C OHO-
nmortekoi Scikit-Learn.

Tema 3.2 Metozp! knaccudu-
Kauuy oubauorexu Scikit-learn.
Tema 3.3 MeTpuku KadecTBa
KJIacCU(UKAIIUK B OUOITHOTEKE
Scikit-learn.

Tema 3.4 Metoabl KilacTepusa-
uu oubmmoreku Scikit-learn.
Paznen Ned «Metopl cTaTh-
CTHUYECKOTO aHajmM3a OudInoTe-
ku StatsModels»

Tema 4.1 ITocTpoeHne JTuHEH-
HBIX PETPECCUOHHBIX MOJICIICH.
Tema 4.2 AHanu3 ¥ IPOrHO3H-
pOBaHHE BPEMECHHBIX PSIJIOB.

[Moctpoenue rpadukoB n
BH3yaJIU3anyst C TIOMO-
b0 ONOIMOTEKN
Matplotlib: muneitHbIe
rpadukH, crondyaras,
KpyroBasi IuarpaMmsl,
THCTOTPaMMBI, rpaduk
(GILMK C yCaMm», napa-
METpPbI HACTPOHKH.
[Moctpoenue rpadpuKoB 1
BH3yaJIU3aLysl C TIOMO-
b0 OMOIHOTEKN
Seaborn: rucTorpamMmsi,
TEIUIOBas KapTa Koppesi-
uH, Tabuumna Ko3ppunm-
CHTOB KOPpPEISINY He3a-
BUCHMBIX IIEPEMEHHBIX C
3aBUCHMOM IIepeMEHHOH,
TOYEYHasl Auarpamma,
rpaduK «IIHK C yCaMn,
TapaMeTpbl HACTPOHKH.

AHanm3 NposIBICHHBIX HaBBIKOB
IIpU pelIeHuH KeicoB, B X011
JIETIOBBIX HTD;

MMICEMEHHBIH KOHTPOJIb, aHAITU3
KauecTBa peleHui npogeccuo-
HaJIbHBIX 33/1a4 B KOHTPOJIBHBIX
paborax;

aHalM3 coJepKaHus npodeccHo-
HaJIbHO-OPHEHTHPOBAHHBIX ICCE;
TECTHPOBaHUE (BBHIIOIHEHUE Te-
CTOBBIX 3aJIaHUN);

aHaJIN3 3aIIUT NPO(HEeCCHOHANBHO-
OPHEHTHUPOBAHHBIX IPOEKTOB;
OIIPOC HAa CEMUHAPCKUX 3aHATUSAX,
3ageTe, S9K3aMeHe;

aHAIIN3 JOKJIAJ0B Ha CEMHHAp-
CKHX 3aHATHAX;

aHaJIN3 3aIIUTHI pedepaToB; aHa-
JIM3 PEIICHNs] KOHKPETHBIX MpaK-
THKO-OPHUEHTHPOBAHHBIX CHTYa-
Ui ¥ Ipo(heCCHOHAIBHO-
MIPUKJIAJHBIX 33724, aHAJIH3 BbI-
TIOJTHEHUSI KOHTPOJIBHBIX paboT

[TK-2. Crioco6eH oCyIIeCTBISITh HHXK

€HEPHO-TEXHOJIOTHYECKYIO MOJICP)KKY TNIAHUPOBAHMS YIIPaBIECHNs TPEOOBAHHUIMH TI0 CO-3][aHHIO
(Mo ukanmun) u conpoBoxkaeHuio MC

WIIK-2.1. 3HaTh WHCTPYMEHTHl WU
METOJIBI YIIPaBICHUS TpeOOBaHMS-
MH; TIPEIMETHOH O00JacThi0 aBTO-
MaTtHu3anuy; Bo3MoxHocTsMu UC;
UCTOYHUKaMH MH(pOpMaIK, HeoO-
XOAUMOU AT MPOdhEeCCHOHATBHON
JIeITeTbHOCTH; COBPEMEHHBIN OTe-
YECTBCHHBI W 3apyOeKHBIH OIBIT
B NPOQECCHOHATBHON HesTeNbHO-
CTH; MHCTPYMEHTHl M METONBI MO-
JIeTUPOBaHUsl  OM3HEC-TIPOLIECCOB
OpraHM3alny; OCHOBBI PEHH)KUHU-
pHuHra OW3HEC-NPOLIECCOB OpPraHH-
3alUy; YIpPaBICHUE COAEPKAHHEM
MIPOEKTa: JOKyMEHTHPOBAHHE Tpe-
OoBaHM, CHCTEMy aHanM3a IIpo-
IyKTa, MOAEPUPYEMBIX COBEIla-
HUH; yIpaBieHHe KadyeCTBOM: KOH-
TPOJIBbHBIC CIIUCKH, BepUduUKaIus,
Baugauus  (IpHEMO-CHATOYHbBIE
UCTIBITAHUA); YHpaBIEHHE KOMMY-
HUKAIUAMH B MpOEKTe: 0a30BbIE

Paznen 1 «O6mas xapakrepu-
CTHKA CHCTEM aHaIu3a JaHHBIX.
O06paboTKa TaHHBIX C TIOMO-
b0 6udauorexu Pandas»
Tema 1.1 Cucrems! aHau3a
JaHHBIX

Tema 1.2 Cratuctuyeckue me-
Toabl OMOIMoTexku Pandas.
Paznen Ne2 «Busyanuzanus ¢
IOMOIIBI0 OMOIIMOTEK
Matplotlib u Seaborn»

Tema 2.1 IToctpoenue rpadu-
KOB M BH3YaJIH3alHsl C IOMO-
b0 OubaroTekn Matplotlib.
Tema 2.2 IToctpoeHwue rpadu-
KOB M BU3YyaJIHU3aIHsl C TIOMO-
e 6ubmoTekn Seaborn.
Pasznien Ne3 «MeTtoipl MallInH-
HOT0 00yueHHs OUOTHOTEKH
Scikit-Learn»

Tema 3.1 3HaKoMCTBO ¢ OUO-
nmorekoit Scikit-Learn.

HaBBIKM YIpaBIeHHUs (B TOM 4YHCIe

Tema 3.2 Metonsl knaccuu-

[lonsiTHE CHCTEMBI aHAJIH-
3a JaHHbIX. DyHKIMH,
KJIaCCH(UKAIUS CHCTEM
aHanu3a JaHHbIX.

Y CTHBII KOHTPOIIB/ OTIPOC HA
CEMHHAPCKHX 3aHATHAX, 3a4eTe,
9K3aMeHe;

aHaJIU3 JJOKJIAJ0B HA CEMHHAp-
CKHUX 3aHATHAX, AaHAJIN3 3alIUThI
pedepaToB; aHATH3 3aIUTHI IPO-
€KTOB; IPUMEHEHHE TeOpeTHYC-
CKHX 3HaHHI pu aHanu3e (pas-
00pe) KOHKPETHBIX MPAKTHKO-
OPHUEHTUPOBAHHBIX CUTYAlUH 1
podeCcCHOHATBHO-TTPUKITATHBIX
3aj1a4, aHaJIM3 UCIIOIb30BaHMs
TEOPETHYECKUX 3HAHWH B MpoILec-
Cce pelleHus KeiicoB, B X0/Ie AeN0-
BBIX HID;

ITMCbMEHHBII KOHTPOJIb, aHAIIH3
COJIepIKaHMs ICCE; TECTUPOBAHUE
(BBIIIOJITHEHUE TECTOBBIX 3a/IaHHUI )




MIPOBEICHNUE MPE3EHTAIUH, MpOBe-
JIEHUE TIePEeroBoOpoB, ITyOIMYHBIE
BBICTYIIJIEHHS); KYIbTYypYy peuu;
MpaBuJia 1€J0BOM MEPENUCKHU.

kaiuu ombimoreku Scikit-learn.

Tema 3.3 MeTpuku kayecTBa
KJIaccuuKauy B OMOInoTeKe
Scikit-learn.

Tema 3.4 Metozp! K1acTepusa-
nuu oubnuoreku Scikit-learn.
Pasnmen Ne4 «MeTonpl cTaTh-
CTHUYECKOTO aHajm3a OubInoTe-
ku StatsModels»

Tema 4.1 ITocTpoeHue nuHEH-
HBIX PETPECCUOHHBIX MOJETICH.
Tema 4.2 AHanu3 ¥ IPOTHO3H-
pOBaHHE BPEMECHHBIX PSIJIOB.

UIIK-2.2. VYMeTh aHaNU3UpOBaTh

Paznmen 1 «O0mas xapakrepu-

MeTpI/IKI/I KadeCTBa Kjiac-

AHanus3 NposBIECHHBIX YMEHUI

BXOJHbIE [aHHbIE; IUIAHUPOBATh | CTHKA CHCTEM aHaJM3a JaHHBIX. | CH(UKAINH: CpeTHUI IIpU pelIeHuH KeicoB, B X011
paboTsL. O06paboTka TaHHBIX ¢ TOMO- MOJyJ b OIIMOKH, CPEAHASA | AETOBBIX UTD;
ipko 6ubnrorexu Pandasy KBaJpaTU4Has OIINOKa, MUCbMEHHBIH KOHTPOJIb, aHATIH3
Tema 1.1 Cucrembl aHanu3a K03 GHULIUCHT AeTepPMH- KavecTBa pelIeHui mpodeccno-
JTAaHHBIX HaIlU{, MaTPHIa OIIMOOK, | HaJbHBIX 3a[a4 B KOHTPOJIBbHBIX
Tema 1.2 CraTuctuueckue me- JIOJISI IPAaBUJIBHBIX OTBE- paboTax; aHaJIn3 COJCPIKAHUS
To bl OMOMMOTEeKH Pandas. t0oB, ROC-KpuBas, mio- po¢eCcCHOHATHHO-
Paznen Ne2 «Busyanuzanus ¢ 1a1b MOJI KPUBOH. OPHEHTUPOBAHHBIX ICCE; TECTH-
MOMOIIBIO OMOIMOTEK Mertozp! KTacTepu3alin poBaHUE (BBIIOIHEHNE TECTOBBIX
Matplotlib u Seaborny 6ubnmorexu Scikit-learn. | 3amanwmit); aHanu3 3ammT podec-
Tema 2.1 INoctpoenue rpadu- CHOHAJIbHO-OPUEHTUPOBAHHBIX
KOB M BU3yaJIH3aIHs C TIOMO- MIPOEKTOB;
mpto 6ubmmotexu Matplotlib. OTIPOC Ha CEMHHAPCKUX 3aHATHSAX,
Tema 2.2 IToctpoenue rpadu- 3ayere,
KOB ¥ BU3yaJIU3aLHsl C TOMO- aHaJIN3 JJOKJIAJI0B Ha CEMHHAp-
ipio Oudnoreku Seaborn. CKHX 3aHATHSX; aHAJIHM3 3aIlUThI
Paznen Ne3 «Metoab! MaIuH- pedeparoB; aHAIN3 peLICHHs
HOro 00y4eHuns1 GHOIOTEeKN KOHKPETHBIX PaKTHUKO-
Scikit-Learn» OPUCHTUPOBAHHBIX CUTYAIUH 1
Tema 3.1 3naKoMCTBO ¢ 6HO- po¢ecCHOHATFHO-TIPUKIIATHBIX
nmuoTekoit Scikit-Learn. 3a71a4, aHAJIN3 BBIMOJIHCHHUSI KOH-
Tema 3.2 Metozp! kmaccudu- TPONBHBIX PabOT
Karmu oubmuorexu Scikit-learn.
Tema 3.3 MeTpuku kauecTBa
KJIacCU(UKAIIUN B OUOITHOTEKE
Scikit-learn.
Tema 3.4 MeTozp! KTacTepu3a-
umu oubimorexu Scikit-learn.
Paznen Ne4 «Metonsl ctatn-
CTHYECKOTO aHaJ3a OnOImoTe-
ku StatsModels»
Tema 4.1 IoctpoeHue nuHeH-
HBIX PErPECCHOHHBIX MOJIENEH.
Tema 4.2 Ananu3 ¥ mporHo3u-
pOBaHHE BPEMEHHBIX PSIIIOB.
WIIK-2.3. Bnanmerp cucremHbM | Pazgen 1 «O0mas xapakrepu- [ocrpoenne rpadukoB 1 | AHaNKU3 IPOSIBICHHBIX HABHIKOB

MOXOZIOM JUIsl BBIOOpa TEXHOJIO-
THH  YIpaBICHUS TPeOOBaHUIMH;
HPECTaBICHUSIMU HCXOJHBIX JaH-
HBIX JJI pa3pabOTKH [UIaHa yIpas-
JIeHUsT TPeOOBAHUSIMH; CHCTEMOMN
COTJIACOBAHUSI B 4YaCTH MH)KCHEPHO-
TEXHOJIOTHYECKOT0  00ecredeHuUst
[UIaHa YIpaBJeHHUs TPeOOBaHUSIMHU
C 3aHTEPECOBAaHHBIMH CTOPOHAMH

CTHKA CHCTEM aHajIM3a JaHHBIX.
O6paboTka JaHHEIX C ITOMO-
b0 6uodauorexu Pandas»
Tema 1.1 Cucremsl aHau3a
JIAHHBIX

Tema 1.2 CtaTucTHYECKHE M€-
Toabl OMOIMoTexku Pandas.
Paznen Ne2 «Busyanuzanus ¢
IIOMOIIBIO OMOJIMOTEK
Matplotlib u Seaborn»

Tema 2.1 IToctpoenue rpadu-
KOB M BH3YaJIH3alHsl C IOMO-
mibto OubaroTekn Matplotlib.
Tema 2.2 TToctpoenue rpadu-
KOB U BU3yaITU3aIHsI C TOMO-
e 6ubmoTeku Seaborn.
Pasznien Ne3 «MeTtoibl MalllnH-
HOT'0 00y4eHHsT OMOIHOTEKH
Scikit-Learn»

Tema 3.1 3HaKoMCTBO ¢ OUO-
nmorekoit Scikit-Learn.

Tema 3.2 Metonsl knaccuu-

BU3yaITU3anHsl C TIOMO-
1IBI0 OMOIMOTEKHA
Matplotlib: nuneiinbie
rpaduku, crondyaras,
KpyroBasi AuarpaMMBsl,
TUCTOTPaMMBbI, TpaduK
(GIIIUK C yCaMM», T1apa-
METpPbI HACTPOUKH.
Ioctpoenue rpapukos n
BU3yaITU3anHst C TOMO-
1bI0 OUOINOTEKH
Seaborn: rucTorpamMmmsi,
TEIJIOBasi KapTa Koppesi-
1M, TabIUIa Ko3hhumm-
€HTOB KOPPEJIAIIA He3a-
BHCHMBIX NTEPEMEHHBIX C
3aBUCHMOM IIEPEMEHHOM,
TOYEYHasl Auarpamma,
rpaduK «IIHK C yCaMu»,
HapaMeTpbl HACTPOMKH.

TIpH pelIeHUuN KeHcoB, B X01e
JIETIOBBIX HTD;

IIICBMEHHBIH KOHTPOJIb, aHATIH3
KavecTBa PelieHui mpodeccro-
HaJIbHBIX 3a/1a4 B KOHTPOJIbHBIX
paborax;

aHAIIN3 CoJepKaHuUs IpodeccHo-
HaJIbHO-OPHCHTHPOBAHHBIX ICCE;
TECTHPOBAaHUE (BBIMOIHEHUE Te-
CTOBBIX 33IaHHH);

aHaJIU3 3alIUT NpodhecCHOHANBHO-
OPUCHTHUPOBAHHBIX ITPOCKTOB,
OIIpOC Ha CCMUHAPCKUX 3aHATHAX,
3a4ere, d9K3aMeHe;

aHaJIN3 JJOKJIAJ0B Ha CEMHHAp-
CKHX 3aHATHAX;

aHaJIN3 3aIIUTH pedepaToB; aHa-
JIU3 PEIICHNS] KOHKPETHBIX MpaK-
THKO-OPHEHTHPOBAHHBIX CUTYa-
Ui ¥ Tpo¢ecCHOHATBHO-
NPHUKIAHBIX 33/1a4, aHAJTIH3 BBI-
MOJIHEHHSI KOHTPONBHBIX PaboT




kaiuu ombimoreku Scikit-learn.

Tema 3.3 MeTpuku kayecTBa
KJaccuukauy B Onbianorexe
Scikit-learn.

Tema 3.4 Metozp! K1acTepusa-
nuu oubnuoreku Scikit-learn.
Pasnmen Ne4 «MeTonpl cTaTh-
CTHUYECKOTO aHajm3a OubInoTe-
ku StatsModels»

Tema 4.1 IlocTpoeHue JuHEH-
HBIX PETPECCUOHHBIX MOJETICH.
Tema 4.2 AHanu3 ¥ IPOTHO3H-
pOBaHHE BPEMECHHBIX PSIJIOB.

ITK-3. CriocoGeH NpUMEHSITh CUCTEMHBII MOAXO/ U COCTaBIICHHS TEXHUKO-YKOHOMHYECKOTO 000CHOBAHHS IIPOSKTHBIX PEIICHIH H
TEXHHYIECKOT'0 33aaHMsl Ha pa3paboTKy HH(OPMAIIHOHHOH CHCTEMBI

WIIK3.1. 3HaThb  BO3MOXKHOCTH
tunosoit WC; mnpenmerHyro o00-
JacTh  aBTOMATU3AIMU;  METOJIBI
BBISIBJICHUSI TPEeOOBaHM; TEXHOJIO-
MU MEXJIMYHOCTHON U IpYyNIIOBOH
KOMMYHHKAIlU¥ B JEJIOBOM B3aH-
MOZEHCTBHU, OCHOBHI KOH(IMKTO-
JIOTUH; TEXHOJIOTHH TOJTOTOBKH U
MIPOBEACHUS TIPE3EHTalUi; apXu-
TEKTYpY, YCTPOWCTBO M (YHKIHO-
HUPOBAHUE BBIYHUCIUTENBHBIX CHU-
cTeM; KOMMYHHUKAI[HIOHHOE 000py-
JIOBaHUE; CETEBBIE MPOTOKOJIBI; OC-
HOBBl COBPEMEHHBIX OIIEPaIMOH-
HBIX CHCTEM; OCHOBHI COBPEMEH-
HBIX CHCTEM YIIpaBJleHHs Oa3aMu
JTAHHBIX; YCTPOHCTBO M (YHKIHO-
HUpoBaHUEe coBpeMeHHBIX UC;
COBPEMEHHBIE CTaHAAPTHl HH(OP-
MAaIHOHHOTO B3aHMOJICHCTBUS
CHCTEM; MPOTrpaMMHBIE CPEJICTBA U
1aThOpMBI HHQPACTPYKTYpHI
HnH(OPMAITHOHHBIX TEXHOJIOTHI
OpraHM3aluii; COBpEeMEHHBIE II0JI-
XOJIBI ¥ CTAHAAPTH AaBTOMATHU3aNI
opranmzanuu (Hampumep, CRM,
MRP, ERP..., ITIL, ITSM); ocHo-
BBl TEOPHH CHCTEM H CHCTEMHOTO
aHanM3a; METOJMKH OIUCAHHS U
MOJZIETUPOBAHUS OusHec-
MIPOLIECCOB, CPEICTBA MOJCINPO-
BaHMsI OM3HEC-TIPOIIECCOB; CHCTe-
MBI KJIacCH(UKAUM U KOAWUPOBa-
HUA nHQOpMAIMM, B TOM YHCIE
MIPUCBOEHHE KOJIOB JOKyMEHTaM H
JJIeMEHTaM CIPaBOYHHKOB; OTpac-
JeBasi HOPMATHBHAs TEXHUUYECKast
JAOKYMEHTalUs, HCTOYHHUKH HUH-
dopmaiuy, HEOOXOIUMOW ISt
npodeCcCHOHATBHOM AEATSIBHOCTH;
COBPEMEHHBIN OTEYECTBEHHBI U
3apyOeXHBI OIBIT B Tpodeccro-
HaJIbHOH JIeSITENILHOCTH; (hOPMHPO-
BAaHWE W MEXaHU3MBI PHIHOYHBIX
MIPOLIECCOB OPTaHMU3AINH; OCHOBEI
MCHC/PKMEHTA, B TOM YHCJIC MC-
HE/DKMEHTa  KadyeCTBa; OCHOBBI
OyXralTepcKkoro y4dera M OTYETHO-
CTH OpraHM3alluii; OCHOBBI HAJIOTO-
BOTO 3aKoHojarenbcTBa Poccwuii-
ckoit Denepanyy; OCHOBBI YIpaB-
JICHYECKOTO Y4YeTa, OCHOBHI (H-
HAHCOBOTO y4eTa U OIOo/KeTHpOBa-
HUS; OCHOBBI  MEXAYyHapOIHBIX
CTaHIapTOB (MHAHCOBOI OTUETHO-
ct (MC®O); 0CHOBHI yIIpaBiIeHUS
TOProB-j€i, NMOCTaBKAMU M 3amna-

Paznen 1 «O06mas xapakrepu-
CTHKA CHCTEM aHajIM3a JaHHBIX.
O06paboTka TaHHBIX ¢ IOMO-
b0 Oubnmoreku Pandas»
Tema 1.1 Cucrems! aHasuza
JIAHHBIX

Tema 1.2 CtaTucTHueckue Me-
TobI OnbmuoTexu Pandas.
Paznmen No2 «Buzyanuzanus ¢
ITOMOIIBI0 OMOIHMOTEK
Matplotlib u Seaborn»

Tema 2.1 Ioctpoenue rpadu-
KOB M BU3YyaJIU3aIHsI C TIOMO-
nipro 6ubmmoTekn Matplotlib.
Tema 2.2 IToctpoenue rpadu-
KOB M BU3YyaJIU3aIHsI C TIOMO-
160 6ubmmoTeku Seaborn.
Pazmen Ne3 «MeToapl MallIMH-
HOTO 00ydeHHsT OMOTMOTEKH
Scikit-Learn»

Tema 3.1 3HakoMCTBO ¢ OHO-
nmorekoit Scikit-Learn.

Tema 3.2 Metons! knaccuu-

kanuu oubimoreku Scikit-learn.

Tema 3.3 MeTpuku KauecTBa
KJIacCU(HUKALIUN B OUOIHOTEKE
Scikit-learn.

Tema 3.4 MeTozp! KITacTepu3a-
uuu 6udnuoreku Scikit-learn.
Pasnen Ne4 «MeTonpl cTaTh-
CTHYECKOTO aHajmM3a OubanoTe-
ku StatsModels»

Tema 4.1 IoctpoeHue nuHeH-
HBIX PErPECCHOHHBIX MOJIEIIEH.
Tema 4.2 AHanu3 ¥ IPOTHO3H-
pOBaHHE BPEMEHHBIX PSIOB.

CTaTUCTHYECKHE METOIbI
oubarorexu Pandas: BbI-
YHUCIIEHHE OIMKMCATENBHBIX
CTaTHCTHK, METOJIbI BBI-
YUCIIEHUs CTATHCTHYE-
CKHUX IOKa3aTelel, Kop-
PeISIHS ¥ KOBapUallusi,
IPYIIUPOBKA JAHHBIX.

Y CTHBII KOHTPOJIB/ OIPOC HA
CEMUHAPCKMX 3aHATHAX, 3a4eTe,
9K3aMeHe;

aHaJIM3 JI0KJIaJIOB Ha CEMUHAp-
CKHX 3aHATHSIX; aHAIN3 3aLIUTHI
pedepaToB; aHAIN3 3aIUTHI IIPO-
€KTOB; IPMEHEHHE TeOpeTHYIe-
CKUX 3HAaHW Mpu aHam3e (pas-
00pe) KOHKPETHBIX MTPAKTHKO-
OPHEHTUPOBAHHBIX CUTYALUH 1
pohecCHOHANBHO-TIPUKIIATHBIX
3a/1a4, aHaJIU3 UCTIOJIB30BaHHs
TEOPETHYECKHX 3HaHHUU B IPOIIEC-
Cce peleHus KeiicoB, B X0JIe Ae0-
BBIX HID;

MMUCEMEHHBIH KOHTPOJIb, QaHAITU3
COJIepPKaHMs ICCE; TECTUPOBAHUE
(BBINIOJTHEHHE TECTOBBIX 3aaHUI)




caMH; OCHOBBI OpraHH3alL{U IPO-
W3BOJICTBA; OCHOBBI YIIPABJICHUS
B3aHMOOTHOIICHUSIMU C KIIUCHTAMH
u 3akazunkamu (CRM); OCHOBBI
YIIPaBJIEHHs IEPCOHATIOM, BKIJIIOYAst
BOIIPOCHI OIUIATHl TpPYyJa; OCHOBEI
TEOPHH YIPABJICHHS; COBPEMEHHBIE
HHCTPYMEHTBI M METOJIbI YIIpaBJie-
HUs OpraHu3alueidl, B TOM YHCIe
METO/bl IUIAHHPOBAHUS JIESITEINb-
HOCTH, pacrpeaeeHus MopyIeHHH,
KOHTPOJISI HCIIOMHEHHUS, TPHUHSITHUS
pelnIeHnii; MEeTONOJOTHS BEICHHUS
JIOKYMEHTO000pOTa B opra-
HU3AIUSIX; WHCTPYMEHTBI M METO-
Bl ompenenaeHuss (UHAHCOBBIX H
MPOU3BOJCTBEHHBIX  IOKAa3aTelnei
NeSITebHOCTH OpraHH3alHii; OCHO-
Bbl OPraHU3alOHHON JHArHOCTHU-
K{; UHCTPYMEHTBI i METO/IBI MOJIe-
JTUPOBAHUS OM3HEC-TIPOIIECCOB
OpTaHM3alNK; OCHOBBI PEHH)XUHHU-
puHTra OW3HEC-TIPOLECCOB OpraHH-
3aIUy; YIpPaBICHUE COJAepKaHHEM
MPOEKTa JOKYMEHTHPOBaHUE Tpe-
OOBaHMI, aHANN3 MPOAYKTA, MOJE-
pHpyeMBble COBEILIaHUsS; KyJIbTypa
peun; mpaBuiIa AETOBOW Mepertic-
KH.

HIIK-3.2 YMeTs NpoBOIUTH IEpe-
TOBOPBI; MPOBOAUTH IPE3CHTALINU;
MO/IrOTABJIMBATh IPOTOKOJIBI Me-
PpOTPUATHIA.

Paznen 1 «O6mas xapakTepu-
CTHKA CHCTEM aHajIu3a JaHHBIX.
O0paboTKa TaHHBIX C TIOMO-
e oubnmmorexku Pandasy
Tema 1.1 Cucrems! aHanmmza
JIAHHBIX

Tema 1.2 Cratuctuyeckue Me-
To/bI OnbmHuoTexu Pandas.
Paznen Ne2 «Busyanuzanus ¢
TTOMOIIBI0 OMOIMOTEK
Matplotlib u Seaborn»

Tema 2.1 IToctpoeHue rpadu-
KOB U BU3yaITU3aIHsI C TOMO-
nipto 6ubmmotekn Matplotlib.
Tema 2.2 IToctpoeHue rpadu-
KOB M BU3YyaJIU3aIHsl C TIOMO-
s 6udimoTeku Seaborn.
Paznen Ne3 «MeTo bl MaIvH-
HOT'0 00y4eHHsT OMOTHOTEKH
Scikit-Learn»

Tema 3.1 3HaKOMCTBO ¢ OHO-
nmoTekoit Scikit-Learn.

Tema 3.2 Metozp! kiaccugu-

xaruu oubmuorexu Scikit-learn.

Tema 3.3 MeTpuku KauecTBa
KnaccuuKaiu B OnOIMOTEeKES
Scikit-learn.

Tema 3.4 Metoabl KilacTepu3sa-
nuu oubnuoreku Scikit-learn.
Paznmen Ne4 «MeTonpl cTaTh-
CTHYECKOI'0 aHaIn3a OnbanoTe-
ku StatsModels»

Tewma 4.1 IoctpoeHue nuHEH-
HBIX PETPECCUOHHBIX MOJIENEH.
Tema 4.2 AHanu3 ¥ IPOrHO3H-
pOBaHHE BPEMECHHBIX PSIIOB.

MeTo/1bI CTaTHCTHYECKO-
ro aHaym3a OMOJIHOTEKH
StatsModels: noctpoenue
JMHEWHBIX pErpeccuoH-
HBIX MOJCJICH.

MeToapl CTaTHCTHICCKO-
ro aHaian3a OMOIMOTEKH
StatsModels: anamu3s u
MPOTHO3UPOBAHUE BpE-
MEHHBIX PSIIOB.

AHanu3 NposBIECHHBIX YMEHUI
IIPU peLIeHUH KeiCOoB, B X0Ie
JIETIOBBIX HID;

MUCHMEHHBI KOHTPOJIb, AaHAIIU3
KavecTBa peureHni mpodeccno-
HaJIbHBIX 33/1a4 B KOHTPOJIBHBIX
paboTax; aHaIN3 COJIePIKAHHS
npo¢eccHoHaNBHO-
OPHEHTHUPOBAHHBIX 3CCE; TECTH-
poBaHUe (BBIMOIHEHUE TECTOBBIX
3aJlaHui); aHAJIKU3 3aIIUT npodec-
CHOHAITbHO-OPHEHTHPOBAHHBIX
MTPOEKTOB;

OIPOC Ha CEMUHAPCKUX 3AHATHAX,
3aUere,

aHaJIU3 JIOKJIAJI0B Ha CEMHHAp-
CKHX 3aHSATHSIX; aHAIN3 3aLIUTHI
pedeparoB; aHATHM3 PELICHUS
KOHKPETHBIX IIPaKTHUKO-
OpPHEHTUPOBAHHBIX CUTYAIHH 1
podeccHoHaTbHO-IPUKIIATHBIX
3aj1a4, aHaJIKM3 BBIITIOIHEHHS KOH-
TPOJIBHBIX PaboT

WIIK 3.3. Bmangets oCHOBaMH BBI-
SIBIICHUSL TIEPBOHAYAIBHBIX TpPeOo-
BaHmii 3akazunka Kk UC; cucremoit
HHPOPMUPOBAHUS  3aKa3uuka o
BO3MOXHOCTSIX TtunoBod HMC wu
BapuaHTax ee¢  MoAU(HKaIHNY;
ONPENENEHUSIMY  BO3MOKHOCTEHN

Paznmen 1 «O0mas xapakrepu-
CTHKA CHCTEM aHAaJIM3a JaHHbIX.
O0paboTKa TaHHBIX ¢ TIOMO-
ko 6ubnuorexu Pandasy
Tema 1.1 Cucrems! ananusza
JAHHBIX

Tema 1.2 Ctatuctuueckue Me-

IMoctpoenue rpagukoB U
BU3YaJIN3aLHsl C TIOMO-
mbi0 ONOIMOTEeKN
Matplotlib: nuneitnsie
rpadukH, crondyaras,
KpYyroBas Auarpammsl,
THCTOTPaMMBI, rpaduk

AHaM3 TIPOSIBIICHHBIX HABBIKOB
IIPU pelIeHuH KeiicoB, B X01e
JIETIOBBIX HTD;

HHMCbMEHHBIIl KOHTPOJIb, aHAIIH3
Ka4yecTBa peleHuii npodeccuo-
HAJIBHBIX 33/1a4 B KOHTPOJIBbHbBIX
paborax;




noctikenus  cootBerctBus  MC | Toxel 6ubmmorexku Pandas. LMK C yCaMn», mapa- aHaIU3 coJepKanus npodeccro-

nepBOHaYanbHbIM  TpeboBaHusM | Pasmen Ne2 «Busyanuzanus ¢ METpbI HACTPOHKH. HaJIbHO-OPUEHTHPOBAHHBIX ICCE;

3aKa34MKa; OCHOBAMH COCTABJICHUS | MOMOILBIO OMOIHOTEK IMoctpoenue rpagukoB 1 | TeCTUpOBaHHE (BBIOJIHEHUE Te-

MIPOTOKOJIOB MEPEeroBopoB ¢ 3aka3- | Matplotlib u Seaborny» BU3YyaJIH3alus C TOMO- CTOBBIX 33J[aHUH);

YHKOM Tema 2.1 IToctpoenue rpadu- b0 ONOIMOTEeKN aHaJIN3 3aMUT IPO(HeCCHOHANBHO-
KOB ¥ BU3yaJIM3aIHs C TOMO- Seaborn: rucTorpamMmsl, OPHEHTHUPOBAHHBIX IIPOEKTOB;
melio 6uonmorexn Matplotlib. TEIIOBas KapTa KOppensd- | OIpPOC HAa CEMHHAPCKUX 3aHATUAX,
Tema 2.2 IToctpoenue rpadu- 1, Tabmina ko3hGunu- | 3auere, FK3aMeHe;

KOB U BU3yallU3alHs C TOMO- €HTOB KOPPEJALNY He3a- | aHalH3 JOKJIAJO0B Ha CEMHUHAp-
mipto 6ubnuorexu Seaborn. BHCHMBIX IIEPEMEHHBIX C CKHUX 3aHATHUSIX;

Paznen Ne3 «Metoasl MaruH- 3aBHCHMOM IEPEMEHHOH, | aHaJIM3 3alUTHl pedepaToB; aHa-
HOro 00y4eHus1 GHOIHOTEKH TOYeYHasl Auarpamma, JIU3 PeIIeHUs] KOHKPETHBIX MpaK-
Scikit-Learn» rpaduK «IIHUK C ycaMu», | THKO-OPHEHTHPOBAHHBIX CUTYa-
Tema 3.1 3HakoMcTBO ¢ OHO- napaMeTpbl HaCTPOUKH. i ¥ Ipo(heCcCHOHAIBHO-
nmorekoit Scikit-Learn. MIPUKIIAHBIX 3a]1a4, aHAJIU3 BbI-
Tewma 3.2 Metons! knaccupu- TIOJTHEHNSI KOHTPOJIBHBIX paboT

karu oubimmoreku Scikit-learn.
Tema 3.3 MeTpuku kayecTBa
KJIaccU(pUKaLUN B OUOIHOTEKE
Scikit-learn.

Tema 3.4 Metoabl KilacTepu3sa-
nuu oudnuoreku Scikit-learn.
Pasnen Ne4 «MeTonpl cTaTh-
CTHYECKOT0 aHaju3a OudanoTe-
ku StatsModels»

Tema 4.1 ITocTpoeHue JuHEH-
HBIX PErPECCHOHHBIX MOJIEICH.
Tema 4.2 AHau3 ¥ IPOTHO3H-
pOBaHHE BPEMECHHBIX PSIJIOB.

7.2.1lepeyeHb BONIPOCOB I MOATOTOBKH K IMPOMEKYTOYHOM aTTeCTALINH
(3x3amen)

1. Tlonarue aHanM3a JaHHBIX. DTaIlbl IPOIIECCa aHATN3A JAHHBIX.

2. Tlonstue cucteMbl aHaM3a JaHHBIX. OYHKINH, KIacCU(pHUKAIHS CUCTEM aHATU3a JaHHBIX.

3. Craructuueckre MeTojbl OuONMoTekn Pandas: BBIYHMCICHHE OMUCATENBHBIX CTATHCTHK, METOJIBI
BBIUUCIICHHS CTATUCTUYECKUX MOKA3aTeNeH, KOPPEsIHs U KOBapUaI¥s, TPYNIHUPOBKA JaHHbIX.

4. Tloctpoenune rpadMKOB M BH3yalIM3alys ¢ ToMoipo 6ubimorexku Matplotlib: nuHeiiHbIe rpaduky,
cToNIOYaTast, KPyroBas JuarpaMMbl, THCTOIPAMMBI, TPAQUK UK C yCAMUY, MapaMeTPbl HACTPOKH.

5. Tloctpoenue rpadMKOB ¥ BH3yaIH3alHUs C MIOMOIIbI0 OMOIHOTEKH Seaborn: rucrorpaMmel, TEILIo-
Basi KapTa KOppeJsiuy, Tabiauia KodQQUINEeHTOB KOPPEIsAIMA He3aBUCHMBIX MEPEeMEHHBIX ¢ 3aBUCHMOM Tiepe-
MEHHOM, TOYeUHast AuarpamMma, rpaduk «SIIIrK ¢ ycaMmny, IapamMeTpbl HACTPOUKH.

6. Meroapl MamuHHOTO 00ydueHust Oubnmoreku Scikit-learn: oOyduenue ¢ yumtenem, oOydenue Oe3
YUUTEIS.

7. Meronas knaccupukarun o6unbnmmorexn Scikit-learn.

8. Merpuku KauecTBa KiIacCU(pHUKAIMU: CPEAHUN MOJYNb OIIUOKH, CPEIHSS KBaIpaTHUHAs OIIMOKa,
KO3 PHUIMEHT NeTePMUHAIINN, MATPHIIA OITHOOK, IO TPaBUIILHBIX 0TBeTOB, ROC-KpUBasi, miomaibr moja Kpu-
BOM.

9. Meroas! ki1acTepusaimu oubmuorexu Scikit-learn.

10. Mertoapl cTaTHCTUUECKOTO aHanu3a OubanoTekn StatsModels: moctpoeHne MHHEHHBIX perpeccH-
OHHBIX MOJENEH.

11. Meroapl CTaTHCTHYECKOTO aHamu3a OubamoTeku StatsModels: amamus u mporHo3upoBaHHe Bpe-
MEHHBIX PSJIOB.

7.3. Onucanune nokasareseii 1 KpuTepueB OLleHMBAaHUA CPOPMIUPOBAHHOCTH KOMIIETEHIHI
Ha Pa3JIuYHbIX 3TANAaX UX (JOPMHUPOBAHNSA; IIKAJIbI U NPOLEAYPHI OLICHUBAHUSA

7.3.1. OneHuBaHMe OTBETOB HA BOMPOCHI U BHITIOJTHEHUsI 321aHUI JJ1 TEKYIIei U mpoMe-
JKYTOYHOM aTTecTallui
[Tpu onieHKe 3HAHUN YYUTHIBAETCS YPOBEHb CHOPMHUPOBAHHOCTH KOMITETEHIIMH:
1. YpoBeHb yCBOEHUSI TEOPETHUECKUX MOJOKEHUHN TUCHUIUIUHBI, TPaBUIBHOCTh (OPMYITUPOBKH
OCHOBHBIX OHATHUH, N3TI0KEHUSI OCHOBHBIX METO/IOB.
2. YpoBeHb 3HaHUS (aKTHUECKOTO MaTepuajia B 00beMe MporpaMMEI.
3. Jloruka, cTpyKTypa U TpaMOTHOCTh M3JI0KEHHUS BOIIPOCA.




4. YMeHue CBSI3aTh TEOPUIO C TPAKTUKOM.
5. YMmenue nenath 00001EHHUS, BBIBOIBL.

IIxana oueHUBaHUA HA DK3aMeHe

Onenka Kpurepum BbICTaBJIEHUS OLIEHKH

OtimaaO OO0yJaromuics TOIDKEeH:

- IPOIEMOHCTPUPOBATH TIYOOKOE U MPOYHOE YCBOCHHE 3HAHWN MPOrPAMMHOTO
Marepuara;

- HCUEPIBIBAONIE, MOCIIEI0BATEIHHO, I'PAMOTHO U JIOTHYECKH CTPOWHO H3II0-
KHUTh TEOPETHUECKUI MaTepUaT;

- IPaBUIIbHO (hOPMYIIMPOBATH ONPENEICHUS,;

- IPOJICMOHCTPHPOBATh YMEHHSI CAMOCTOSATEIBHON pabOTHI C INTEPATypOii;

- YMETh CHeNaTh BHIBOBI IO M3JIaraéMOMY MaTepHay.

Xoporo OO0yuaromuiics: T0IKeH:

- IPOJIEMOHCTPHUPOBATH AOCTATOYHO MOJIHOE 3HAHWE IIPOTPaMMHOI0 MaTepHaa;
- IPOIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUUECKUX TOHITHH;
JOCTaTOYHO MOCJIEI0BATEIHO, TPAMOTHO U JIOTUYECKH CTPONWHO M3JaraTh MaTe-
puai;

- IPOAIEMOHCTPUPOBATH YMEHHE OPUEHTHPOBATLCS B IUTEPATYPE;

- YMETh cAenaTh JOCTATOYHO OOOCHOBAaHHbIE BBIBOABI 10 U3J1araeMOMY
MaTepHany.

Y 10BJIETBOPUTENBHO OO0yuaromuiics: T0JKEeH:

- IPOIEMOHCTPUPOBATH O0IIIee 3HAHNE N3yYaeMOro MaTepHaa;

- I0Ka3aTh o0Ilee BialeHHE OHITUHHBIM aniapaToM JTUCHUIUINHBL

- YMETb CTPOUTH OTBET B COOTBETCTBHUU CO CTPYKTYpPOH H371araeMoro BoOIpoca;

- 3HaTh OCHOBHYI0 PEKOMEHAYEMYIO IIPOrpaMMOil yueOHYI0 JIUTEpaTypy.

HeynosnerBopurenbHo OO0yyJaroIuics IeMOHCTPUPYET:

- He3HaHWe 3HAYUTENBHOM YaCTH MPOrpaMMHOT0 MaTepHaia;

- HC BJIaJICHUC MOHSATUHHBIM amnmnapaToM JUCHUILINHBI,

- CYIIECTBEHHBIE ONIMOKH MPU U3JI0KEHUH yUeOHOTO MaTepHralia;

- HEYMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOH M3JIaraeMoro BOIPO-
ca;

- HEYMEHUE JeJIaTh BRIBOBI IO M3JIATAaEMOMY MaTepHaIy.

7.4. METOAUYECKHUE MATEPUAJIbI, ONPEJEJAIOIIUE ITPOLUHEAYPHI OHEHU-
BAHUA 3HAHUHA, YMEHUIA, HABBIKOB U (UJIN) OITBITA AESATEJBbHOCTH, XAPAK-
TEPU3YIOIIUX DTAIIBI ®OPMUPOBAHUA KOMIIETEHIIUU.

KauecTBo 3HaHUWIl XapaKTepH3yeTcsi CIIOCOOHOCTHIO OOYYalOMIerocss TOYHO, CTPYKTYPHPOBAHHO H
YMECTHO BOCIIPOU3BOAUTH I/IH(i)OpMaIII/HO, IMOJIYYEHHYIO B IMPOLECCE OCBOCHUA NUCHUILUIMHBI, B TOM BHJE, B KO-
TOPOM OHa ObLlIa U3JI0KEeHA B Y4eOHOM M3JIaHUM HJTH MPETIoaBaTeIIeM.

YMeHus, Kak npaBuio, GOPMUPYIOTCS Ha 3aHATHAX CEMHUHAPCKOTO THUIMA. 3aJlaHus, HalpaBJICHHBIC Ha
OIIEHKY YMEHUH, B 3HAYUTENIbHON cTeneHn TPeOyIoT OT 00yJaromerocs MposSBICHNUS CTEPEOTHITHOCTH MBIIILIE-
HUS, T.€. CHOCOOHOCTH BBITOJHUTEL PaboTy 1Mo oOpasiiam, ¢ KOTOPhIMH OH paboTall B mporiecce o0yuenus. [pe-
I0/1aBaTelh Ke OICHUBAECT CBOCBPEMEHHOCTh U MTPABIIILHOCTD BBIIOJIHCHUS 33/ 1aHUS.

HaBpiku Mo3xkHO TPAKTOBATh KaK aBTOMATHU3HWPOBAHHBIC YMCHHA, PAa3BUTHIC U 3aKPCIIJICHHBIC OCO3HAH-
HBIM CaMOCTOSTENILHBIM TPY0M. HaBbiku (OpMUPYIOTCS IPH CAMOCTOSITEITHHOM BBITTOITHEHUH OOYYaIOIINMHUCS
MPaKTUKO-OPUEHTHPOBAHHBIX 33/IaHUH, MOJICIUPYIOIIUX PEUICHHE UM TPOU3BOJICTBEHHBIX U COIMOKYJIBTYPHBIX
3aJla4 B COOTBETCTBYIOIIEH 00nMacTv mpoeCCHOHAITEHON NEATeNbHOCTH, KaK MPABWIIO, NMPH BBITIOJHEHUH J0-
MaITHUX 3a7aHui, KypCOBBIX MPOEKTOB (paboT), HAYIHO-UCCIIEAOBATEIHCKUX PadOT, MPOXOXKIACHUN IPAKTHUK,
pu paboTe HHANBUIYAIHLHO WM B COCTABE TPYIIIEI | T.II.

YcTHBIN onpocC - 3TO Mpoleaypa, OpraHU30BaHHAs KaK CIlelUalibHas Oece/ia mpenojaBaTelis ¢ TPYIIoi
obyJarormuxcs (GPOHTATBHBIA OMPOC) WIH C OTACIHHBIMHA OOYIAOIIMMHUCS (MHIUBUIYATLHBIH OIIPOC) C IETBI0
OLIEHKU c(hOPMUPOBAHHOCTH y HUX OCHOBHBIX MOHSATHI M YCBOCGHUS YU4eOHOTO MaTepuaina. YCTHBIA OMpPOC MO-
JKET UCIIOJIB30BaThCS KaK BUJI KOHTPOJISI K METOJI OIICHUBAaHUS (DOPMHUPYEMBIX KOMIECTCHIINH (KaK U KauyeCTBa MX
(hopMHUpOBaHUS) B paMKaX CaMbIX Pa3HBIX GOpM KOHTPOJISA, TAKMX KakK: coOeceoBaHue, KOJUTIOKBUYM, 3a4eT, JK-
3aMeH M0 JUCIUIUIHHE. Y CcTHBIA ompoc (YO) Mo3BOIsSET ONEHUTD 3HAHUS M KPYTro30p OOydJaromIerocs, yMeHne



JIOTHYECKH MOCTPOUTH OTBET, BIAJCHUE MOHOJOTHYECKOW Peybl0 U MHbIE KOMMYHHUKAaTUBHBIE HAaBBIKH. YO 00-
nanaet OONBIIUME BO3MOXKHOCTSIMUA BOCITHTATEIIHLHOTO BO3JIEHCTBUS TpernioaBarelns. BocrurarensHas GyHKIHS
YO umeer psia BaXHBIX aCMEKTOB: MPOQPECCHOHANBHO-3TUYECKUH W HPABCTBEHHBIM aCTEKTHI, TUIAKTUYCCKUH
(cucTemaTH3zanus MaTepuaia IpU OTBETeE, Jydllee 3allOMHHAHUE MaTepuasa MPHU WHTEIUICKTYalbHOW KOHICH-
TpaIyn), SMOLMOHATBHBIN (PaJoCTh OT YCHEIIHOTO MPOXOXKIeHHs codecemoBanns) u ap. OOyyaromas GyHKINS
YO cocTouT B BBIBIEHUH JIeTallell, KOTOPBIE M0 KAKUM-TO IMPHYNHAM OKa3aJIMCh HEJOCTATOYHO OCMBICIIEHHBIMU
B XOJle YU4eOHBIX 3aHSATHA M NpPHU MOATOTOBKE K 3au€Ty win sk3aMeHy. YO o0namaer Takke MOTHBUPYIOLIEH
(hyHKIMEH: TpaBUIbHO OpraHU30BaHHBIE cOOECe0BaHNe, KOJUIOKBIUYM, 3a4€T M 3K3aMEH MOTYT CTUMYJIHPOBATh
y4eOHYI0 NesITeNFHOCTD CTYACHTA, €T0 Y9acTHe B HaydHOU padoTe.

TecTsl ABISIOTCS TpocTeiiiei (GopMONH KOHTPOJIS, HANPABICHHOW Ha MPOBEPKY BIaJCHUS TEPMUHOIO-
THYECKHM ammapaToM, COBPEMEHHBIMU WH(POPMAIIMOHHBIMHA TEXHOJIOTUSIMA U KOHKPETHBIMH 3HAHUSMH B 00Ja-
CTH (pyHAAMEHTAIBHBIX U MPUKJIAIHBIX AACHUIUIAH. TeCcT MOXeT MperocTaBiIsTh BO3MOXHOCTh BBIOOpa W3 Tie-
peuHst 0TBeTOB (OMH MM HECKOJIBKO MPABUIBHBIX OTBETOB).

Cemunapckue 3aHsTusi. OCHOBHOE Ha3Hau€HHE CEMHUHAPCKHUX 3aHATHH MO JUCLUUIUIMHE — 00ECHeuuTh
rIy0oOKoe yCBOEGHHE 0OYJaOIMMICS MaTepUaIOB JIEKIHH, TPUBUBATh HABBIKH CAMOCTOATEIHHON paboTHI C JIH-
Teparypoil, BOCHUTHIBATH YMEHHE HAXOIUTh ONTHMAaJbHBIE PEIICHHUS B YCIOBHSIX U3MEHSIONUXCA OTHOIICHUH,
(dbopmMHpoBaTH COBpeMEHHOE NpodeccroHaIbHOe MBIIIIEHHE o0ydatonmxcs. Ha ceMrHapcKkuX 3aHATHSX MPero-
AaBaTeCJib MPOBEPACT BBIITOJIHCHUEC CaMOCTOATCIIBHBIX 33I[aHHI7[ 1 Ka4€CTBO YCBOCHUA 3HaHPII>i, YMCHI/II‘/'I, ornpeac-
JISIET YPOBEHBb COPMHUPOBAHHOCTH KOMITETEHITHA.

Ko/mokBuyM MOXET CIIy>KUTh (DOPMOI HE TOJBKO MPOBEPKH, HO M MOBBIMICHUS TPOU3BOJAUTEIIBHOCTH
Tpyaa cTyaeHToB. Ha koutokBuyMax 0oOCYXAAIOTCsI OTIENbHBIE YaCTH, Pa3/eibl, TEMbI, BOIPOCH U3y4aeMOoro
Kypca, 0OBIYHO He BKIIOYaeMble B TEMATHKY CEMUHAPCKHUX U APYTUX MPAKTUYECKUX YUIEeOHBIX 3aHATHH, a TaKKe
pedepathl, MPOEKTHI U MHBIE PAOOTHI 00YUAIOIITIXCS.

Joxknan, cooOuieHue - MPOAYKT CaMOCTOSITETILHON pabOTHI CTYACHTA, MPEACTABIISIIOIINI cO00# myOmmy-
HOE BBICTYIUICHHE TIO TMIPEICTABICHUIO TIONYYCHHBIX pE3yNbTaTOB pEIICHUS ONpeJeNleHHOW Yy4eOHO-
MPaKTHYECKOH, yaeOHO-HCCIIeI0BATENFCKOM HIT HAyIHOW TEMBI.

KonTtponbsHas paboTa - cpeAcTBO NMPOBEPKU YMEHUI NMPUMEHATh MOTyUYeHHbIE 3HAHUA JJIS pelleHus 3a-
J1a4 OTpe/IeTICHHOI 0 THUIIA IO TeME WJIH pa3zeny.

[IpodheccrnonanpbHO-OPHEHTUPOBAHHOE 3CCE — 3TO CPEACTBO, MO3BOIIIONIEE OIEHUTh YMEHHE 00ydJaro-
HIeTocsl MUCHbMEHHO HM3JIaraTh CyTh MOCTABICHHOW MPOOJIEMBbI, CAMOCTOSTEIBHO MPOBOJINUTH aHATU3 ATON MpO-
6J'IeMBI C MCIIOJIb30BAHUEM aHATIUTUYCCKOTO UHCTPYMCHTApUA COOTBeTCTBYIOIHeI\/'I JAUCIUIIIINHBI, 1€J1aTh BBIBOAbI,
0000MIaroIIre aBTOPCKYIO MO3UIIHIO 110 TIOCTaBJICHHOM MPOo(heCcCHOHATBHO-OPHEHTUPOBAHHON TIpobIIeMe.

Pedepat - mpoaykT camoCTOATENBHOIN pabOTHI CTyIEHTa, MPECTABISMIONINN CO00M KPaTKoe M3I0KEHNE
B MMHCHMEHHOM BHJIC TMOJyYEHHBIX PE3YJIbTATOB TEOPETHUYECKOrO aHaju3a OIpeAesICHHOW Hay4yHo# (yueOHO-
HCCIIEIOBATEIBCKOM) TEMBI, TJI€ aBTOP PACKPHIBACT CYTh UCCIEYEeMOI TTPOOIEMBbI, IPUBOUT PA3IIAIHBIE TOUKA
3peHwus, a TaKke cOOCTBEHHBIE B3IIIA/BI HA HEE.

CuTyallMOHHBIN aHaJIN3 - 3TO KOMIUIEKCHBIA aHaJU3 CUTYallMH, UMEBIINNA MECTO B peaJIbHOM MpaKTHKe
npodeCcCHOHANBEHON JIeITEIbHOCTH CIeaaincToB. KOMIIEKCHBIH aHalln3 BKIFOYaeT B ce0sl CJIEAYIOIIUE CO-
CTaBIIAOIINE: TIPUIMHHO-CJIEICTBEHHBIA aHau3 (YCTAaHOBJICHHE MTPUYNH, KOTOPhIE TPUBEIN K BOSHUKHOBEHHUIO
NAaHHOM CUTYalluH, U CIEJCTBHH ee pa3BepThIBaHMA), CUCTEMHBIN aHAIN3 (OMpeeNieHHe CYITHOCTHBIX MPeaMeT-
HO-COZICP)KATENFHBIX XapaKTEePUCTUK, CTPYKTYpPBl CUTyallud, ee (GYHKIUH U Jp.), IEHHOCTHO-MOTHUBAI[IOHHBIH
aHanm3 (MOCTPOEHUE CUCTEMBI OIIEHOK CUTYAIINH, €€ COCTABIISIOIINX, BEISBICHUE MOTUBOB, YCTAHOBOK, TIO3UIIMH
JeWCTBYIOUIMX JIMIL); MPOTHOCTHYECKUH aHANU3 (pa3padoTKa MEePCIEeKTHB Pa3BUTHA COOBITHIH 10 TO3UTHBHOMY U
HETaTUBHOMY CIICHAPHIO), PEKOMEHIATEIbHBIM aHamu3 (BhIPaOOTKAa PEKOMEHAANNNA OTHOCHUTEIHLHO ITOBEICHUS
JCHCTBYIONIMX JIUI CUTYAIIMH), POrPAaMMHO-IIENIEBON aHau3 (pa3paboTka MmporpaMm JIesTeTbHOCTH ISl pa3-
pelLeHNs JaHHON CUTYAINHN).

TBOpUecKoe 3a/laHle — 3TO YAaCTUYHO PETJIAMEHTHPOBAHHOE 3aJlaHue, UMEoIllee HeCTaHIapTHOE pellle-
HUE M TIO3BOJISIIONIEE JUArHOCTUPOBATh YMEHHUSI MHTETPHPOBATh 3HAHWA PAa3IMYHBIX HAYYHBIX 00JacTei, apry-
MEHTHPOBAaTh COOCTBEHHYIO TOUKY 3PEHHS, JOKa3bIBaTh NPAaBHUIBHOCTH CBOEH MO3ULUH. MOKET BBIMOJIHSITHCS B
WHIWBUAYaATBLHOM MOPSIKE WIK TPYNION 00y4aOINXCA.

JlenoBast u/uiy poJeBas UTpa - COBMECTHAS JISSTEILHOCTD TPYIIIBI 00YYAIONIMXCS M TIPENOoIaBaTes Mo
yIpaBJIeHHEM IPENoaBaTeis C LENbl0 PeleHus] y4eOHBIX U Npo(ecCHOHaIbHO-OPUEHTUPOBAHHBIX 3a1ay IIy-
TEM UTPOBOTO MOJEIMPOBAHMA peaqbHON mpoOneMHoON cuTyauuu. 11o3BosseT oleHHBAaTh yMEHUE aHaIM3HPO-
BaTh U PEIIaTh THIMYHbBIE MPOPECCUOHATBHBIC 33/Ia4H.

«Kpyraeiid ctom», TUCKyCCHS — MHTEPAKTHBHBIE OIIEHOYHBIE CPEICTBA, MO3BOJISIONINE BKIIOYHUTH 00Y-
YalOIUXCS B MPOLECC 00CYXKACHUS CIIOPHOTO BOMpOCa, MPOOJIEMbl W OLEHUTh WX yMEHHE apryMEHTHUPOBAaTh
COOCTBEHHYIO TOUKY 3pCHHS. 3aHATHE MOKET MPOBOIUTE IO TPAAUITMOHHON (KOHTAKTHON) TEXHOJIOTHH, JINOO C
WCTIONIb30BAaHNEM TEJIEKOMMYHHUKAIIMOHHBIX TEXHOIOTHH.



[IpoekT - KoHeuHBIH MPOoeCcCHOHANbHO-OPUEHTUPOBAHHBIA MPOAYKT, MOMy4aeMblid B pe3yibTare Iuia-
HUPOBAHMS ¥ BBINOJHEHUS KOMIUIEKCA YUYEOHBIX M MCCIIC0OBATENBCKUX 3aaHui. [103BOISIET OLIEHUTh YMEHHUS
00YyYaromMXcsl CaMOCTOSATENFHO KOHCTPYHPOBAaTh CBOM 3HAHHS B MPOLIECCE PELICHMS MPAKTHYECKHX 3a1ad U
npobJeM, OPHEHTUPOBATHCSI B MHOOPMAIIMOHHOM TMPOCTPAHCTBE M YPOBEHb C(HOPMHPOBAHHOCTH AaHAIMTHYE-
CKHUX, UCCJIE0BATEIbCKUX HABBIKOB, HABBIKOB IPAKTHYECKOI'0 M TBOPUYECKOT0 MBIIUIEHHUSI. MOXKET BBIIIOJIHSITHCS
B MHIMBHUyaJIbHOM IIOPSAAKE WIM TPYIION 00ydaromuxcs.

PA3EJ 8. METOJIUYECKHE YKA3ZAHUS JJIS1 OBYYAIOIUXCSI
110 OCBOEHMIO JUCIUAIIINHBI

[Tpu opranu3zanuu npouecca U3y4eHus: AUCHUTUTHHBI « CHCTEMBI aHAIN3a IAHHBIX» 00yJarolmeMycs pe-
KOMEH/TyeTCsI TPUCPIKUBATHCS CIICAYIOIINX YKa3aHUH:

1. O3HaKOMUTBCS C OONIMM TEMaTHYECKUM TUIAHOM JICKITMOHHBIX ¥ MPAKTUYCCKUX 3aHSATHH;

2. CaMOCTOSTENTbHO MPOpadaTHIBATh YK€ MPOWICHHBI MaTepuall JCKIIMOHHBIX U Ta0OPaTOPHBIX 3a-
HaTHA. [Ipr HEOOXOIUMOCTH COCTABHUTH CIIUCOK BOMPOC M 0OPATUTHCS K MPETIOIaBaATEIIO.

3. Iepen u3y4eHUEeM HOBOT'O TEOPETUYECKOTO MaTepHualia KelIaTelIbHO 3apaHee 03HAKOMHUTHCS C CO-
JIepKaHUeM TpeacTosiiei ek, [Ipu HeoOX0AMMOCTH COCTaBUTh CITUCOK BOIIPOCOB U OOPAaTHTHCS K Ipe-
MOJIaBaTEJIIo.

4. Ecnu B X0JIe pacCCMOTPEHUSI HOBOTO TEOPETHUYESCKOTO HITH MPAKTHYSCKOTO MaTepraa mpernoiaBa-
TEJIb CCHUTACTCS HA TIONyYCHHbBIC paHee 3HAHWS, YMEHUS WM HABBIKU, TO PEKOMEHYETCS UX TIOBTOPHTE.

5. BBIITOJIHATH WHIAWBUAYAJIBbHBIC 3aJaHUA KEJIATCIIbHO HC TOJIBKO B paMKax y‘-Ie6HI)IX 3aHATHH.

6. O3HAKOMHUTHCS CO CITUCKOM JIUTEPATYpbl U HHTCPHET-PECYPCOB, PEKOMEHIYEMbIX MpEroaaBaTe-
JIeM TS YTITyOJICHHOTO M3YYeHUS JTMO0 JUCIUILTHHBL B TIEJIOM, THOO OTJEIBHBIX Pa3JIelIOB.

Y4eOHO-METONYECKOe 00ECTICYCHUE CaMOCTOSITENbHON pabOThl CTYICHTOB 110 JUCLUIIIMHE BKIIOYACT:
1. ®enun ©.0. Ananu3 nannbix. Yacte 2. MUacTpymenTsl Data Mining: yueOHoe nmocobue / denun
®.0., Pequn ©.d.. — MockBa: MOCKOBCKHI TOPOICKOH memarorundeckuii yauepeuret, 2012. — 308 ¢. — Tekcer:
anekTpoHHsblid // [IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/26445.html

PA3JEJ 9. YYEBHO-METOJUYECKOE U UH®OPMAILIMOHHOE
OBECIIEYEHHUE JUCHUITJINHBI
Ocnoenas numepamypa*

1. Maxkkuniu Yac Python u ananus nanusix / Makkusiau Yac. — Caparos [IpodoOpasoBanue,
2019. — 482 c. — ISBN 978-5-4488-0046-7. — Texct anekrponnsii // [IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/88752.html

2. Capae [1.B. Meroabl MamMHHOTO OOYYEHUS: METOAWYECKHE YyKa3aHWs W 3aJaHus K
naboparopHeiM pabotam mo kypey / CapaeB IL.B.. — Jlunmenk: Jluneukuil rocyaapcTBEHHBIH TEXHUYECKHUM
yauBepcuter, DbC ACB, 2017. — 48 c. — Tekcr: snextponneiii // IPR SMART: [caiitr]. — URL:
https://www.iprbookshop.ru/83183.html

3. HunekoBckuii M.A. MeToabl aHaau3a 3HAHWK M JaHHBIX: KOHCIEKT JIeKIuk / [[uIbKOBCKHMA
N.A., Bonkoa B.M. — HoBocnbupck: HoBocHOUpCKUi TOCYTapCTBEHHBIN TEXHUYeCKU yHHBepcuTeT, 2010. —
68 c. — ISBN 978-57782-1377-7. — Tekcr: »snektponusii // IPR  SMART: [caiit]. — URL:

https://www.iprbookshop.ru/45385.html

Jlononnumensnan numepamypa’

1. ®enun, @. O. Ananu3 gandbix. Yacts 1. [ToaroToBka JaHHBIX K aHAIU3Y: yueOHOE mocooue /
®. O. Peaun, O. . Genun. — MockBa: MOCKOBCKHH TOPOICKON neaarorndeckuii yausepeurert, 2012. — 204 c.
— Texkcr: onextponHbld // Iludposoii obOpasoBatensHbi pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/26444.html

2. UybykoBa U.A. Data Mining : yueOHoe mocobue / UyOykoBa M.A.. — Mocksa, CapatoB :
Wurepuer-Yuusepcurer Uadopmarmonnsix Texnonoruit (MHTYUT), A#t [Iu Ap Menua, 2020. — 469 c. —
ISBN  978-5-4497-0289-0. —  Tekct: onekrponneiii // IPR SMART: [caiitr]. - URL:

https://www.iprbookshop.ru/89404..html

Ilepeuens unghopmayuonnvix mexHono2uil, UCHOILIYEMBIX NPU OCYUIECHIBIEHUN 00PA308AMEIbHOZ0
npouecca no OucyuniuHe: UHMEPHEM-PeCypCbl, COBPEMEHHble RNpPOIecCUOHATbHbIE 0a3bl OAHHBIX,
UHpOpMaAUUOHHBIE CHPABOUHDBIE CUCHIEMDBL

1 Y3 3BC
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HNHaTepHeT-pecypcesl
URL: https://www.iprbookshop.ru/ — snexrporno-6ubnuoreunas cucrema IPRsmart.

Komnnexkm JUUECH3UOHHO020 U C60000HO pacnpocmpaniaemozo npocpammHozo 06ecne!tenuﬂ, 6 mom
quciie omeuecmeennozo npou3eoocmsa

KoMnieKT JIMIIeH3MOHHOT0 POrPAMMHOI0 00ecneyeHust

Microsoft Open Value Subscription mis pemennii Education Solutions Ne Tr000544893 ot
21.10.2020 r. MDE Windows, Microsoft Office u Office Web Apps. (cpok netictBus g0 01.11.2023 1)

AntuBupycHoe nporpammuoe obecrieuenue ESET NOD32 Antivirus Business Edition norosop
Ne 1C00-006348 ot 14.10.2022 1. (cpok netictBus 1o 13.10.2025 1)

[IporpamMmmuoe obGecneuenue «Mupamnonuc» cucreMa BeOHMHApOB - JIMIIEH3MOHHBIN TOTOBOP
244/09/16-x ot 15.09.2016 (Crneuudukanus k Jlunensnonnomy gorosopy 244/09/16-x ot 15.09.2016,
ot 11.05.2022 r.) (cpok aevictus 1o 10.07.2023 )

OnexkTpoHHas uH(MOpPMaAIMOHHO-OO0pa3oBatenbHas cpeaa «1C: VYHHBepcHUTET» HOTOBOpP OT
10.09.2018 1. NeITPKT-18281 (6eccpouno)

Wudopmanmonnas cucrema «llepsoritbut» cybnuuensnonnsiii gorosop ot 06.11.2015 r
Ne009/061115/003 (6eccpouno)

Cucrema TectupoBanus Indigo nmunensuonnoe cornamenue (orosop) ot 08.11.2018 . NeJI-
54792 (6eccpouHO)

Nudopmarnmonno-nouckosasi cucrema «Koncynsrant Ilmtoc» - mgoroBop o0 MH(MOPMAIMOHHO
nofaepxke ot 26.12.2014, (6eccpouno)

DOnexkTpoHHO-OnMOMMoTeuHass cuctema IPRsmart nunensumonssnii morosop ot 01.09.2022 r
Ne9489/22C (cpok nericteus 1o 31.08.2024 1)

Hayunas snextponnas 6ubmuorexka eLIBRARY nuunensuonusiii qorosop SCIENC INDEX Ne
SIO -3079/2022 ot 12.01.2022 . (cpok aeiictus 1o 27.01.2024 r.)

CB0001HO pacnipocTpaHsieMoe IPOrpaMMHoe odecredeHue
Kommnexkr onmaiin  cepsucoB  GNU  ImageManipulationProgram, cBo6oaHO
pacmpocTpaHsieMoe POrpaMMHOE o0ecIieueHHe

Ilpozpammnoe obecneuenue omeuecmeennozo npou3600cmea

[IporpammHoe obecrneueHne «Mupamnoaucy cucrtemMa BeOMHapoB - JIMIIEH3MOHHBIM JOrOBOp
244/09/16-x ot 15.09.2016 (Crnenuduxamnus k Jlunenzunonnomy aorosopy 244/09/16-k ot 15.09.2016,
ot 11.05.2022 r.) (cpok aevictus 1o 10.07.2023 )

OnekTpoHHas UWHPOpPMAIMOHHO-00pa3oBarenbHas cpena «1C: VYHUBepCUTET» JOTOBOp OT
10.09.2018 1. NeITPKT-18281 (6eccpouno)

Nndopmanmonnast cucrema «llepsoiitbury cybnunensuonnsiii noroop ot 06.11.2015 r.
Ne009/061115/003 (6eccpouno)

Cucrema tectupoBanus Indigo munensuonnoe coramenue (Jorosop) ot 08.11.2018 1. NeJl-
54792 (6eccpouHo)

WNudopmanmonno-nouckopass cucrema «Koncynprant [lmroc» - moroBop 006 uH(OpMannoHHO
noxazepxke ot 26.12.2014, (6eccpouno)

OnekTpoHHO-OMOMMoTeuHass cucrema [PRsmart muuensuonssiii morosop ot 01.09.2022 r.
Ne9489/22C (cpoxk neiictBus mo 31.08.2024 1)

Hayunas snexrponnas 6ubnuorexka eLIBRARY nunensuonnsiii gorosop SCIENC INDEX Ne
SIO -3079/2022 ot 12.01.2022 1. (cpok nevictBus 1o 27.01.2024 1)

PA3IEJ 10. MATEPUAJTLHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA3OBATEJILHOI'O IIPOIIECCA

YueOHas ayaAuTopus AJ1s NpoBeAeHUs 3aHaTuii | O0opynoBaHue: CrieIUAIM3UPOBaHHAs MeOeh (MeOeh
JIEKIIMOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO aynautopHas (11 cronos, 11 cTymseB, JoCKa ayIUTOP-




THUIIA, TPYIIOBBIX U UHIUBUIYAIbHBIX KOH-
CYJIBTAIAH, TEKYIIETO KOHTPOJISI U TPOMEKY-
TOYHOH aTTECTAIlH

Hasl), CTOJI TIPENoJIaBaTelisl, CTYJI IIPETIo1aBaTesl.
Texaudeckue cpeacTBa 00yUeHHUs: IEPCOHAIBHBIN KOM-
netotep -11; MyapTHMeIUITHOE 000pYyI0BaHKE (TPOEK-
TOp, KPaH).

ITomemenue JJIsL CaMOCTOSTEIbHOM pa60Tm

CrenuanmsupoBanHas me6ens (10 cTonos, 10 cTynseB),
MEPCOHAIBHBIE KOMIIBIOTEPHI C BO3MOXKHOCTBIO TIOAKIIIO-
4yeHus K ceTH «HTepHeT» 1 o0ecrieueHueM JOCTyIa B
AIEKTPOHHYIO NH()OPMALMOHHO-00pa30BaTENbHYIO Cpe-
Iy YHHUBEPCHUTETA




