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1. llesin ocBOEHU S AUMCHHUILIMHBI

[{easiMu OCBOCHHUS NUCLIMILIMHEL SBJISACTCS (POPMHUPOBAHKUE Y OOYUYAIOIIUXCS OIMPEICICHHOTO
OOIl (m. 6. OOmeun xapakrepuctukun OOII) cocraBa KOMIETECHUMKW I MOOATOTOBKH K

NpoPeCCUOHAIBHON ACATCILHOCTH.

NHIUKATOPBI 10 CTHKEHHUS CocraBpiasgouue pe3yjbTaroB 0CBOCHHUS (JeCKPUIITOPLI
Kox KOMIIETeHIIUH KOMIIETEHILIMM)
HaumeHoBaHue
KOMIIET €HII B —— Kon HaumeHnoBaHnue
507 HHIANKATO HHANKATOPA Kon HauMeHoBaHue
pa NOCTHKEHUS
Binageer HaBbIKaMU OLICHKU CPOKOB
CnocobOeH [TK(V)- P ;
PECYPCOEMKOCTH, CE0ECTOMMOCTH IIPOEKTA MO
OpPraHu30BaTh 5.1B1
pazpabotke cucreMHoro [10
pa3padOTKy N.IIK(Y)- | Ilmanupyet pa3paOoTKy v
[TK(Y)-5 [TK(Y)- 3HAET OCHOBBI APXUTEKTYPbI, YCTPOUCTBA U
CUCTEMHOI' O 5.1 cucrteMHoro 110
OFDAMMEORO 5.131 (YHKIIMOHUPOBAHUS BEIYUCIUTEIBHBIX CUCTEM
ogecﬁeqeﬂm [TK(Y)- 3HAET YCTPOMCTBO U IPUHIUIIBI
5.132 QyHKUMOHUPOBAHKS UH()OPMALIMOHHBIX CUCTEM
CniocoO¢eH JleMoHCcTpUpyeT [TK(Y)- Biaseer HHCTpYMEHTAJIbHBIMU CPEJICTBAMU
YIIPABJISATh CIIOCOOHOCTD YIIPABIISATh 1.1B1 pa3padOTKH
IIPOrPaAMMHO- 1 TTK IIPOrPaMMHO- [TK(Y)- YMeeT IpUMEHSITh METOAOJOTUH YIIPABJICHUS
[TK(Y)-1 TEXHUYECKUMHU, (V)-1.1 TEXHUYECKUMHU, L1V] IPOEKTaMU pa3padOTKU MPOrPaMMHOIO
T€XHOJIOTHUYECKUMU ' TEXHOJIOTUUECKUMU U ' o0ecIeyeHus
1 4CJIOBCHYCCKUMHU HCJI10BCHCCKUMHU ITK(Y) 3HAET METOL0J0IrMM pa3padOTKH NPOrPaMMHOIO
pecypcaMu peCypcaMu [ 131 o0ecCIIeUeHUS

2. MecTo nucuuiminabl B cTpykType OOIl

JIucuMIIMHA OTHOCUTCS K BApUATHUBHOMY MEXKIUCLUHUILUIMHAPHOMY MPO(PECCUOHAILHOMY
MOYJIXO (4acTtu, GOPMHUPYEMON YUYaCTHUKAMM O00pa30BaATEIbHBIX OTHOIICHUM ).

3. Ill1anupyemMsble pe3yjabTaThl 00YUYEeHHUS 110 JUCIHUIIIHHE

[Iocne ycnemHoro OCBOCHUS JUCUMILIMHEL OyayT C()OPMHUPOBAHBI PE3YIBTATHI OO YUCHUS:

IL1anMpyeMbie pe3yabTaThbl 00Y4eHHUS 110 JUCITUILTAHE
Ko B - HauMeHOBAaHHE HaMIERaIGS
PJI-1 [IpoBOIMTE pa3BeIOYHBIM aHAIU3 JAHHBIX. BBIJIBUTaTh U IIPOBEPATH HLITK(Y)-5.1
TUIIOTE3bI O B3aMMO3aBUCUMOCTH JIAHHBIX.
PJ1-2 [IpUMEHATh METOAUKH ITPOECKTUPOBAHUS aHCAMOJICH CUCTEM W.IIK (V)-1.1
MAIlIMHHOTO OOy4Y€HMS 11l KOHKPETHBIX IIPEAMETHBIX 00JIaCTEH.
PJ1-3 Pa3zpabaTeiBaTh IporpaMMHOE 00ecrieueHre Ha a3bIke Python s VLIIK(Y)-5.1
CO3JaHUd CUCTEM aHaJIn3a JAaHHBIX C ITIOMOIIBKO MAIIIMHHOTO 06yquH51. ALK (¥)-1.1
OILICHOYHBIE MEPOIPUATHSA TEKYIIEr0 KOHTPOJIS M IIPOMEKYTOUYHOMW ATTECTALUU

[IPEACTABJICHBI B KAJICHIAPHOM PEUTHHI-IIJIAHES IUCLIUIIINHEI.

4. CTpyKTYypa H CoJAepKaHUE TUCIHUILINHBI

OcHoBHBIE BU/IbI Y4€OHOH AeATEJIbHOCTH

D opMupyemMbin
Paseiinl THCHHILTHADI pe3yjabTar Buasl yueOHOH O0bem
00y4YeHHs 110 NeATEeJIbHOCTH BpEeMEHH, Y.
NUCHUILINHE
Pa3zaea 1. OCHOBBI MAILIMHHOIO PJ1-1 Jleknmu 2
00y4eHu | IpakTnyeckue 3aHsATHs 0
JIabopaTopHbie 3aHATHS 0
CamocrosTenbHas padora 1
Pazneda 2. Kiaccupukaropsl PJI-1, P/1-2 Jlekmn 4




| IpakTinueckue 3aHaTusd 0
JTabopaTopHbI€ 3aHATHS 6
CamocrosiTelbHast padbora 10
Pasznea 3. PerpeccmoHHBIE MO/IeJIH PJ1-3 Jlexuuu 4
I IpakTinueckue 3aHATUA 0
JITaboparopHbI€ 3aHATHS 10
CamocrosiTenbHas padbora 16
Pasznen 4. O0yuyeHue 0e3 yuuTeJis. PJ1-3 Jlexuuu .
Kiracrepusanus | IpakTnyeckne 3aHATHS 0
JTabopaTopHbIC 3aHATHS 8
CamocTrosiTenbHas padbora 10
Pasznea S. I i1yOokoe o0OyueHue PJ1-3 Jlexuuu 4
| []pakTyeckue 3aHsaTus 0
JIaboparopHbI€ 3aHATHS 8
CamocrosTelbHast padbora 2()

CoaeprxaHue pa3aeaoB JUCIUIUINHEIL:

Paszaen 1. OCHOBBI MAIIMHHOI'0 00YUYCHMSA

OCHOBHBIC MOHSITHA TEOPHUHM MAIIMHHOIO OOydeHMs: HOpoOJIEeMBI, pEIIa€Mble METOIAMMU
MAIIMHHOTO OOY4YCHHS, MOACIM MAIIMHHOTO OOY4YCHHUS (IF€OMETPHUUCCKHE, BEPOSTHOCTHBIC,
JIOTMYECKME), Opu3Hakh. KoHuENTyalbHOE OOYy4YE€HHE. IIPOCTPAHCTBO TMIIOTE3, MHOMCK B
NPOCTPAHCTBE TMNOTE3, 00y4aeMOCTh, OLICHKA Ka4yeCTBa pelieHUs 3aaaud. [IpeaBapurenbHas
00paboTKa paHHbIX. OOpaOoTKa MOpONYLICHHBIX 3HadyeHUM. PadoTa ¢ KaTeropuajbHBIMU
pU3HAKAMU.

1TeMbl JJeKIIUMA:
JIK1. OCHOBHBIE KOHLICIIIMY MAIIMHHOTO OOYy4YCHMUSI

Ha3zBaHus 1adopaTopHBIX padoT:
JIP1. Manunyasduuu ¢ HWCTOYHHUKAMM JAHHBIX [PU HOCTPOCHUM MOJCIEU MAIIUHHOIO
00y4YEeHU

Paszaea 2. Kinaccupukaropsnl

buHapHasgs ¥ MHOIOKJIAcCoBas KiacCHU(pUKalusa. AJITOpUTMbI MAIIWMHHOTO OOYYEHUS JJIs
OCTPOCHUSA  KJAacCHU(PUKAIMOHHBIX Mozejer. OIlleHKa KadecTtBa pabOTBl  MOJEIEH

KJaccuukamuu. [loctpoeHne ancamOsIer MO A€JIE MAIIMHHOTO O0OYUYEHUS IS PEIICHUS 3a1a4
KJIacCu(puKauuu. barruur u OyctuHar. OueHka nHGOPMATUBHOCTH IPU3HAKOB.

Tembl Jeknun:
JIK2. AJIropuT™MBI IOCTPOCHUS KIACCU(PUKATOPOB

Ha3zBanus 1adopaTropHBIX padoT:
JIP2. ITocTpoeHue Ki1acCu(pUKALMOHHBIX MOACJICH U OLICHKA UX Y(P(PEKTUBHOCTHU

Paszneu 3. PerpeccmoHHbIe MOIE/IH

BBIIBUKEHHUE M IIPOBEPKA CTATUCTHYECKHUX THUNOTE3. OLEHKAa 3HAYMMOCTH IIPHU3HAKOB.

AJITOPUTMBI MAIIMHHOTO OOy4YEHMs Ui PELICHUS 3aJad perpeccuu. Perynspusanus B
pPErpeCCUOHHBIX MOJICsIX. OneHka 3QpPEeKTUBHOCTH PErPECCUOHHBIX MOJICIICH.

Tembl JIeKIIUMN:
JIK3. AIropuTMBI IOCTPOCHUS PETPECCOPOB

Ha3zBaHus 1adopaTopHBIX padoT:




JIP3. IlocTpoeHME perpeCCUOHHBIX MOCICH U OLCHKA X Y(P(PECKTUBHOCTH

Pasznen 4. O0yuenue 0e3 yuureiasa. Kiacrepusanus

Ol1eHKa 3HAYMMOCTH IIPU3HAKOB. OTOOP NMPU3HAKOB U CHHKECHHUE PA3MEPHOCTH ITPU3HAKOBOTO
npocTtpaHcTBa. KoHCTpympoBaHue npu3HakoB. Kiacrtepusamus OaHHBIX (MEpApXHMUCCKUE,
[IJIOTHOCTHBIEC METOIbI, aJITOPUTMBbI, UCIIOJIL3YIOILIUE IEHTPOUIbI, HEUETKHE penicHus ). OLeHKa
3(POEKTUBHOCTH PEIICHUS 3aJa4M KIaCTCPU3ALIUH.

Tembl Jekuun:
JIK4. O0yuenue 0e3 yuntens. BeigeneHue KiaacTepoB B JaHHBIX

Ha3zBaHus 1adopaTropHBIX padoT:
JIP4. PenieHue 3a/1aum KiIacTepU3alii JAHHBIX U OLICHKA €ro 3(PPEKTUBHOCTHU

Paszgen 5. 1 1y0okoe o0OyueHue

HenpoHHbIE CETH. APXUTEKTYPbl HCUPOHHBIX CETEH JJIsI PEIICHUA 3a1a4 TaOJIMYHbIX JTAHHBIX,
CUTHAJIOB, TEKCTOB M H300paKeHUM. bHOIMOTEKM pa3paOOTKHM HEHUPOCETEBBIX MOICIICH.
[IpuMeHEeHNE HEMPOHHBIX CETEH IS 3aJ1a4 PErpecCruu U Kiiaccudukanuu. I ' myookoe oOydeHue
JUISl TEKCTA U MOCJICI0BATEIbHOCTEN. [ eHepaTuBHOE IJIyOOKOE OOYUCHHUE.

TeMbl JIEKIIMU:
JIKS. HenpoHHsie ceTu 1 aHaau3a JaHHbIX

Ha3zBaHus 1adopaTopHBIX padoT:
JIPS. Pemienue kiaccu(puMKaMOHHBIX U PETPECCUOHHBIX 334249 HEMPOCETEBBIMU METOJAMHU

5. Opranusanusa caMoCTOATEJIbHON Pad0OThI CTYJICHTOB

CamocTosTelbHasd padoTa CTYACHTOB NOPU H3YYCHUM JUCLUILJIMHBI IIPEAYCMOTPCHA B
CICAYIOLINX BUIAX U popmax:

— PaboTa ¢ JNEKUMOHHBIM MATEpPHUATIOM, MOMCK M 0030p JUTEPATypPhl M SJICKTPOHHBIX
MCTOYHHUKOB MH(POpMALIUY 110 HHAWBUAYAJILHO 3aJaHHOM IIPOOJIEME Kypca;

— H3y4yeHue TeM, BBIHECEHHBIX HA CAMOCTOSTEIbHYIO IPOPAOOTKY;

— Tlouck, aHanu3, U CTPYKTYPUPOBAHUEC UH(POPMALIUH;

— llepeBoJ1 TEKCTOB C MHOCTPAHHBIX S3BIKOB;

— IloaroroBka K 1a00paTOpHBIM padOTaM.

6. Y4eOHO-MeTOANYeCKOe U HH(POPMAIMOHHOE 00ecnIeYeHHe TUCHUILIAHBI

6.1. YueOHO-MeTOANUECKOE 00ecIIeUeHHe

OcHoBHadA JuTeparypa:

1. Ywmo, K. MammunaHOe 00yuyeHrue M 0€30I1acHOCTh : pykoBoACTBO / K. Uwno, JI. OpuM»iH ;
nepeBoa ¢ anrauuckoro A. B. CracrtuHa. — Mocksa : JIMK llpecc, 2017. — 388 ¢. —
ISBN 978-5-97060-713-8. — TeKCT : 31eKTpOHHBIM // JIaHb : 3JIEKTPOHHO-OMOINOTCUHAS
cucrema. — URL: https://e.lanbook.com/book/131707 (mata oOpamenus: 01.02.2017).

2. Kyk, /I. MammaHOe 00ydeHue ¢ ucnojibzoBanueM ounonunoreku H20 / /1. Kyk ; mepeBoj C
anrimuckoro A. b. Orypuosa. — Mocksa : JIMK Ilpecc, 2017. — 250 ¢. — ISBN 978-35-
97060-508-0. — TekKcCT : 3IeKTPOHHBIN // JIaHb : AJICKTPOHHO-OMOJIMOTEUHAsA CUCTEMA. —
URL: https://e.lanbook.com/book/97353 (mara oopamenus: 01.02.2017).




3. Ianes-IBapu, 1. Maen mammHHOTO 00yueHHUs : yueOHoe nocooue / 1. ITanes-I1IBapii,
ben-/lasua L. ; nepeBon ¢ anriuckoro A. A. CimakuHa. — Mocksa : JIMK llpecc, 2017.
— 436 c¢. — ISBN 978-5-97060-673-5. — TeKCT : 31€KTpOHHBIN // JIaHb : 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/131686 (mara oOpamieHus:
01.02.2017).

JlommoJTHUTEJIbHAA JUTEPATYpA:

1. Berorun, B. B. Maremarudyecknue OCHOBbI MAIIMHHOIO OOYYCHHUS M IIPOTHO3UPOBAHUSA :
yueOHoe nocooue / B. B. Berorun. — Mocksa : MIIHMO, 2017. — 304 ¢. — ISBN 978-5-
4439-2014-6. — TekcCT : 31€KTPOHHBIN // JIaHb . 3JIEKTPOHHO-OMOJIMOTECYHAS] CUCTEMA. —
URL: https://e.lanbook.com/book/56397 (mara oopamenus: 01.02.2017).

2. lllapaeH, b. KpynanomacmradHoe MammuHHOE 00ydeHue BMecte ¢ Python : yueOHO€ mocobue /
b. lapaen, JI. Maccapon, A. bockertu ; niepeBoj ¢ aHriavuuckoro A. B. JloryHoBa. —
Mocksa : JIMK llpecc, 2017. — 358 ¢. — ISBN 978-5-97060-506-6. — 'Tekcr :
ICKTPOHHBIM //  JlaHb ~ :  JJEKTpOHHO-OMOJMOTEe4YHass  cucrema. —  URL:
https://e.lanbook.com/book/105836 (mara oopamenus: 01.02.2017).

3. I'aBpuioBa, T. A. Mmwxkenepus 3HaHuK. Mojenn U METOAbI : Y4€OHUK s By30B / T. A.
['aBpunoBa, /[. B. Kyapsasues, /1. 1. MypomueB. — 3-¢ usn., crep. — Cankr-IleTrepOypr :
Jlanb, 2017. — 324 c¢. — ISBN 978-5-8114-6473-9. — TekcT : 31€KTpOHHLIN // JIaHb :
3ICKTPOHHO-OMOMMoTeyHas cucrema. — URL: https://e.lanbook.com/book/14733°7 (mara
oopamenus: 01.02.2017).

6.2. UndpopManimoHHOE U IIPOrpaMMHOE O0ecCIeYeHH e

Internet-pecypcsl (B T.4. B cpeae LMS MOODLE wu 1p. o0pa3zoBarenbHbIC 1 OMOJIMOTCYHEIE
pECYpPCHI):
1. http://machinelearning.ru/ — pecypc MachineLearning.ru, nata oopamenus 01.02.2017 r.
2. https://azure.microsoft.com/ru-ru/services/machine-learning/ - pecypc Microsoft, nara

oopamenus 01.02.2017r.

3. https://aws.amazon.com/ru/machine-learning/ - pecypc Amazon Machine Learning, nara
oopamenus 01.02.2017r.

4. http://www.sas.com/en us/insights/analytics/machine-learning.html - pecypc SAS Machine
learning, mata oopamenus 01.02.2017 r.

5. https://www.ml.cmu.edu/- pecypc Carnegie Mellon University Machine Learning, nara

oopamenus 01.02.2017 r.

JInueH3noHHoe  mporpamMmHoe  oOecrieueHue (B cooTtBeTcTBUM ¢ IlepeuHem
JJMIEH3UOHHOr0 mporpaMmmMHoro ooecneuenusa TIIY):
1. MaCcTpyMEHTHI 1 OMOIMOTEKH pa3paOdoTKu i s3bika Python — Anaconda, Jupyter Notebook,
PyCharm, Keras, Scikit-learn.
2. Windows 10 Pro/ Linux Ubuntu — onepanimoHHast CuCTeMa.



7. Oco0ObIe TpeOOBAHMSA K MATEPHATBHO-TEXHUYECKOMY 00€CIIeYeHU 0 TUCIUIIIUHbI

B ydeOHOM IIpOoLIeCCe NCIOJIB3YETCS CICAYIOIIEE Ja00PaTOPHOE 00OPYAOBAHUE IS
IPAKTUYECKUX U JIADOPATOPHBIX 3aHATHI:

No HanMeHoOBaHHe crieniuaJIbHbLIX

3 HanMeHoBaHHe 000py10BaAHUSA
MOMEIIeHUH

]. AyauTopus JIJIsL IPOBEACHUS YU4€OHBIX Jlocka aynuTopHas HaCTeHHas - 1 1IT.

3aHSTUN BCEX TUIIOB, KYpPCOBOI'O KoMiuiekT yueOHoM MmeOenn Ha 36 Moca0YHbIX MECT;
IIPOCKTUPOBAHUS, KOHCYJIbTALIUH, Komrsrorep - 1 mr.; IIpoexrop - 1 mir.

TEKYILIETO KOHTPOJIA U IIPOMENKYTOUYHOU
aTTeCTalluu

Jlocka ayauTopHas HaCTeHHas - 1 1iT.
Kommiaekt yueOHOM Meben Ha 36
ImocaJl0uyHbIX MeCT; IIpoexTop - 1 mir.
634034 r. Tomckas o0mactb, TOMCK,

yi1. CoBerckas,84/3, K11, aynutopus
313

2. AyauTopus JUisl IPOBEACHUS Y4€OHBIX Jlocka ayauTopHas HaCTeHHas - 1 miT.

3aHSTUN BCEX THUIIOB, KypPCOBOI'O KoMmruiekT yueOHoin meOenu Ha 10 1mocaiouHbIX MECT;
IIPOCKTUPOBAHUS, KOHCYJIbTAIIUH, Komrbrorep - 12 .

TEKYILIETO KOHTPOJIA U IIPOMENKYTOYHOU
aTTeCTaluy (KOMIOBIOTEPHBIN KJIACC)
Jlocka ayauropHas HaCTeHHas - 1 mir.
Komrbrorep - 12 wir.

634034 r. Tomckas oonactb, TOMCK,
yiuna CoBerckasi, 84/3, ydeOHBIN
Kopryc KnbepHeTH4eCKum LEeHTp,
aynuropus 407




Paboyass mporpamMma cocTaBjeHa Ha OCHOBe OOIeHd XapaKTCpPUCTHUKHA OO0pa3oBaTCIIbHOU

nporpamMMsl 110 Hampasienuo 09.04.04 TIporpammuas unxenepus/ npoduias Big Data Solutions /

Texnonoruu 00abIINX AAHHBIX /crienuann3anuy Big Data Solutions/Texnonoruu 0obIINX JaHHBIX
(mpuema 2020 r., ouHas (popma 0OydeHUN).
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