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1. KOMHETGHHHI/I H HMHIUKATOPbBI HMX [JOCTHKCHHSI, IIPOBEPHAECMbIC JTAaHHBIMHU
OICHOYHBIMMA MaTepHaJIaMHU

[{epr0 OCBOCHUS TUCIUTUIMHBI SBJISCTCS POPMUPOBAHUE CICAYIOMUX KOMITCTESHITHH:

I1K-3 CriocobeH OCYLIECTBIISTh Hay4HO-UCCIEI0BATENbCKUE H OITBITHO-
KOHCTPYKTOPCKHE Pa3pabOTKHU KakK IPH HCCICIOBAHUN CAMOCTOSITSIILHBIX TEM, TaK B pa3paboTKH
[0 TEMaTUKE OpTaHU3aI[IH.

PesynbpraramMu 0CBOSHUS TUCIUTUIHHEI SBJISTFOTCS CIICTYIOIIHE WHIUKATOPHI JTOCTHKCHUS
KOMIIETCHITHM:

HIIK-3.1 OcymectBisieT mnpoBeneHue padoT 1Mo o0paboTKe W aHAIU3y HAy4HO-
TEXHUYECKOH HHPOpMAIH U PE3yIbTAaTOB UCCIEIOBAHUI

2. OueHoYHbIe MATEPHAJIBI TEKYLEr0 KOHTPOJISI U KPUTEPUH OLlEHNBAHUS

ONEMEHTBI TCKYLICTO KOHTPOJIA:

— pedepar.
- nabopaTopHble paboThI

Ipumepvr mem peghepamos (UI1K-3.1):

. CoBpemeHHbIE HEHpPOHHBIE ceTH B 00pabOTKe AaHHBIX (M300pa)K€HW, BHIEO,
TEXHOJIOIMYECKUX CUTHAJIOB, MY3bIKH U T.I1.)

. CoBpeMeHHbIE alTOPUTMBI KJIacCUPUKAUU (U300paXkeHuil, TEKCTOB U T.I1.)

J WutemiektyanbHass oOpaOoTka JaHHBIX B ... (IPOMBIIUICHHOCTH, MEIULIMHE,
Ou3Hece, MHAYCTPUU Pa3BIeYCHUH, 10CyTa U Ap.)

o W3BrieyeHne 3HAHUN U3 TEKCTOB

. JleTekTrpoBaHne aHOMAJIIA

. Pa3HOBUAHOCTH  CBEpPTOUHBIX HEHPOHHBIX ceTed (Ha TIpuMepe OIHOM
apxutekTypbl: BERT)

. WHTemieKkTyaabHble aTOPUTMBI B paHHEH AMAarHOCTHKE 3a00JIeBaHUN

J WHuTennexTyanbHble aJrOpUTMbl B IEPCOHATU3UPOBAHHON MEIULIMHE

. WuTennexTyanbHble aJITOPUTMBl B POOOTOTEXHUKE, TPAHCHOPTHBIX CUCTEMAaxX U
T.IL

. WHTemiekTyaabHble alrOpUTMBbl B 0AHKOBCKOM JieJie/CTpaxoBaHuu/ . ..

Kpurepun onenuBanus:

Pe3ynpTaThl IOATOTOBKY M 3alIUTHI pedepaTa ONpeaestoTcs OLIEHKaMHU «3a4TEHO», «HE
3aYTEHO.

O1eHKa «3a4TeHO» BBICTABIISETCA, €CIIU pedepaT MOATOTOBIIEH Ha JOCTATOYHO BEICOKOM
METOJIMYECKOM YPOBHE, a TEMa B JOCTATOYHON CTENEHH PACKpbITa B MOSACHUTEIBHOMN 3aIIUCKE.

[Tpumeps! 3a1anmii 1a00paTOPHBIX padoOT:

3ananue Nel: IlpoBeneHue pa3zBe10o4HOI0 AHAJIU3A TaHHBIX.

Ieas: [IpoBecTu pa3BeOYHbII aHANINU3 BEHIOPAHHOTO HAOOPA JAHHBIX.

3agauu: BeiOpaTh HaOop TaOIUYHBIX JaHHBIX (HampuMep Ha caiite kaggle.com), Habop
JAHHBIX JTOJDKEH cofepkaTh He MeHee 10 ctonbioB u 1000 cTpok pa3TUYHBIX THUIIOB.
Onpenenuts XxapaKTepUCTUKU HaOOpa JaHHBIX (TUIBI JaHHBIX, pa3Mep Habopa JaHHBIX, HATNYHE
IPOIYCKOB, yOJIMKAaTOB, KATETOPHAIIbHBIX TEpeMEHHBIX ). [IpoBecTr KOppesILMOHHbII aHaIN3
MIPU3HAKOB M BHIBECTU KOPPENALUOHHYIO0 MaTpuily. [locTpouTh pasnuyHble BU3yaIU3aluu JIs
NPU3HAKOB (He MeHee 3 pa3nuuHbIX). CaenaTh BHIBOJIBI IO MOJyYSHHBIM pe3yJIbTaTaM.

Onucanue otuyera: HazaBanue «NeJlaGopatopuoit @ M M Nerpynmbsl», OT4eT B
dopmare html/pdf nomxen comepkaTh HCXOTHBIN KOJI, TOJTYUYEHHBIE PE3YyIbTaThl, KOMMEHTApHUH,
BBIBOJIBI.

3ananue Ne2: [IpenBapuresnbHasi 00pad0TKA JAHHBIX U ONITUMM3AIUS
NMPU3HAKOBOI0 MPOCTPAHCTBA.



Henab: npoBecTy mpeBapUTENbHYIO 00pa0OTKY U ONITUMU3HPOBATH IPU3HAKOBOE
IIPOCTPAHCTBO.

3agaum: BeIOpaTh HaOOp TaOJMYHBIX JaHHBIX (Hampumep Ha caiite Kaggle.com), Habop
JAHHBIX JIOJDKEH COJEpKaTh MPOIYCKM M KAaTeropualbHbIE NepeMeHHble. OLECHUTHh Haaudue
IIPOIYCKOB, 1yOJMKATOB, KaT€rOpHallbHbIX MEPEMEHHBIX U HX XapakTepucTuku. [locTpouth
KOPPEJSILHMOHHYI0 MaTpHIly, OLIEHUTh BO3MOXKHOCTh HCIOJIB30BaTh €€ s 0TOOpa MPHU3HAKOB.
3anoiMHUTh MPOMYCKHM B JAHHBIX (mMompoOoBaTh 3  pa3iauuHbIX cHocoba). 3aKoJupoBaTh
KaTeropuajibHple MNepeMeHHble (monpoboBaTh 3 pa3nuuHbIX crocoba). OIeHUTh Hamudue
BbIOPOCOB (Z-OLlEHKA WJIM SIIIMK C YCaMH), yAaJuTh BBIOpPOCHL. MCnosb3yl0 METOJ TiaBHBIX
KOMIIOHEHT, C)XaTh IPU3HAKOBOE MPOCTPAHCTBO (70 3X KOMIIOHEHT), BH3YaJU3UPOBATh
pe3ynbTaT OTHOCUTEILHO II€JIEBOM MEPEMEHHOM (€CIU 11eJIEBOM TIEPEMEHHON HET, TO B KaYECTBE
ee B3ATh OJMH U3 KaTeropHajbHbIX Hpu3HaKoB). CrenaTb BBIBOJABI IO IOJYYEHHBIM
pe3yabTaram.

Onucanme otvera: HazaBanue «NeJlabopatopHoit @ M W Nerpynme», oT4eT B
dopmate html/pdf nomxen conepx aTh UCXOAHBIN KO, MOIYYEHHbIE PE3YyJIbTaThl, KOMMEHTAPUH,
BBIBOJIBI.

3aganue Ne3: Knaccupukanus nanabix. HekonTposmpyemasi kiaccupuxanus
(kyacrepuszanms).

Heuas: [IpoBecTu Ki1acTepu3aliio reoJaHHbIX U KJIACCH(PUKAIINIO TAOIMYHBIX TaHHbIX.

3agauu: A1 peleHus 3ajaun KiacTepu3alnn BbIOpaTh HA0Op coJiepKalluil reoJaHHbIe
(xoopaunathl) (Hanpumep Ha caiite Kaggle.com). [IpoBecTu kiactepu3anuio 3THX JaHHBIX
(IByMsI MOJIEJISIMU ), HACTPOUTB TUIIEpIIApaMETPhl, OLIEHUTh KaUYeCTBO KJIACTEPU3aLUH,
BU3YaJIU3UPOBATh PE3yJIbTAT C UCIOIb30BaHUEM KapThl. J{J1s pemeHus 3a1aun Kiaccuukaun
BBIOpATh HAOOP TaOIMYHBIX TaHHBIX, 00YUUTh TPH MOJICIH, HACTPOUTH THIIEPIIapaMETPhI
Mozeneii (ucnonb3oBarth grid-search/random-search), oneHnTh Ka4ecTBO KiIacCH(PUKALIIH,
IOCTPOMTH TOC-KPUBYIO, BBIOPATh JIyUIyr0 MOAEb. CesiaTh BBIBO/IBI IO MTOJYyYEHHBIM
pe3yJsipraTam.

Onucanue oryera: Hazpanue «NeJlaGopaTtopuoit @ M U Nerpynmer», otuer B hopmate

html/pdf nomken conpepkatb UCXOIHBIN KO, TOTYYCHHBIE PE3YIIbTAThl, KOMMEHTAPHH, BEIBOBI.

Kpurepuu ornieHuBaHus 1a00paTOPHBIX padoOT:
O1eHKa «3a4TEHO» BBICTABISETCS, €CIU J1JAOOpaTOPHBIE paOOTHI BHIITOIHEHBI U
3alIMIICHBI B IOJIHOM 00BEMe.

3. OuneHoYHbIe MAaTEPHAJIbI UTOTOBOI0 KOHTPOJISI (MPOMEKYTOUHOMH aTTecTAlUH) U
KPHUTEPUH OLleHUBAHUSA

BunoM npomexxyTouHO# aTrTecTanuu SBISIETCS 3a4eT C OLEHKOM. DK3aMEHallMOHHBIN
OuseT cocToUT M3 TPEX YacTel, KakJaas B BHJE BOIpOCa MO OAHOM W3 TeM, OCBELICHHOW Ha
nekuusax. K 3auety ¢ oneHkoil gomyckaercs OOy4aroUuiicsi, yCHEIIHO BBINOJHUBIIMKA Bce
nabopatopHble pabOThl, MOATOTOBUBILMN M 3alUTHBIINNA pedepaT 1Mo TeMe, COTJIaCOBAHHOM ¢
[IpernoaaBaTesieM.

TeMbl JIEKIIMOHHBIX MOJyJIEH (BOIIPOCHI J1J1s 3a4€Ta C OLIEHKOM):
Brenenue. OcHoBHBIC OHATHS. TepmuHonorus. O61acTu ¥ IpUMEPHI TPUMEHEHUS
Oransl Data Science

MarmmaHoe o0ydeHue, o01as mocTaHOBKa 3a1a9n
CRISP-DM
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5. Perpeccusi, mepeobyuenue

6. Tomonoruu HeiipoceTel U 3aAaUn 7S HUX

7. Heiipoceresas knaccudukamms, Deep Learning

8. CaepTouHbIE HEHPOHHBIE CETH

9. Knacrepuzanus (k-means)

10. Metpuku paccTossHUI

11. Kpurepuu tounoctu (Kappa, ROC, RMSE), ommb6ku I/Il pona, runoreza A/B
12. IlpenBaputenbHas 00pabOTKa JaHHBIX

13. Onrumuzanus MpU3HAKOBOTO MPOCTPAHCTBA

14. Knaccudukanus (1epeBbs perieHuil)

15. Knaccudukanus (ctatuctuyeckasi, 0ailecoOBCKUN OIXO.)

16. SVM (meTo[ OMOpHBIX BEKTOPOB)

17. Perynspusanus (L1, L2)

18. AcconuatuBHbIe aTOPUTMBI (acCOMALUS, TTOCIEI0BaTEIbHAS ACCOLIUALINSA)
19. Bricokonpon3BoauTeIbHas 00padOTKa JaHHBIX (PUHIIUITHI M MOJICIIN )

20. Kpurepuu 3¢peKTUBHOCTH

21. MHoroypoBHEBOE MalIMHHOE O0y4YeHne. Buzyanuzamms

22. OO6paboTKa eCTECTBEHHOTO SI3bIKA

23. TIporpammusie cpenst u cepBuckl (Hadoop, MapReduce, Spark, Yarn, Cassandra)

Kpurepuu onenuBanus:

Pesynbrarhl 3adyera C OLEHKOM OINPENENSIIOTCS OLICHKAMU «OTJIIMYHO», «XOPOLIO»,
«YZAOBJIIETBOPUTEIIBHOY», KHEYAOBIECTBOPUTEIIBHOY.

O1eHKa «OTIMYHO» BBICTABIISIETCS, €CIIU JaHbl IPAaBUIIbHBIE OTBETHl HA BCE BOMPOCHI 63
OLINOOK.

OneHka «XOpollo» BBICTABISAETCS, €CIM HMMEIOTCS HE3HAYUTEJIbHbIE HETOYHOCTU B
OTBETaxX WJIN HE3HAYUTEIbHBIN TeUINT B A€TAIN3aLUN OTBETA.

OneHka  «y[OBIETBOPUTENIBHO»  BBICTABISAETCS, €CIM  HMMEIOTCS  3HAUUTENIbHbIE
HETOYHOCTHU B OTBETAaX WU 3HAUUTEIbHBIN 1e(ULHT B A€TAIU3ALUU OTBETA.

OneHka «HEYJOBJIETBOPUTEIBHO» BBICTABISAETCS, €CIM OTCYTCTBYET IIOHUMaHUE
peaMera.

4. OueHo4yHbIE MaTepHuaJIbl st NpoBepPKH 0CTATOYHBIX 3HAHMI
(chopMuUpPOBAHHOCTH KOMIIETEHIIUIA)

Tect (UIIK 3.1)
1. BriOepute Bce BEpPHbIE YTBEPIKICHHS:
a) IlocnenoBaTeabHOCTh HUMEET MECTO B CIIy4ae, €CJIM HECKOJIBKO COOBITHIH
CBSI3aHBI IPYT C APYTOM.
0) OTtHeceHrne HOBOTO 0OBEKTA K KAKOMY-JTHOO U3 CYIIECTBYIONINX KJIACCOB
BBITOJIHSACTCS ITyTEM KIacCU(PUKAIIH.
B) B ciyuae, eciu HECKOJIBKO COOBITHI CBSI3aHBI APYT C APYTOM BO BPEMEHH,
MMEET MECTO THUIl 3aBUCHMOCTH, IMEHYEMBIH acCOIUaIMs.
r) XpaHMMasi peTpOCIEKTUBHAs HH(OpMAIUs T03BOJIET ONPEACIUTh EIIe OHY
3aKOHOMEPHOCTb, 3aKJIH0YAIOLIYIOCS B TIOUCKE CYILECTBYIOLINX KIACTEPOB.
2. BrlsgBiIeHUE JTOSUITBHBIX WM HEJOSUIBHBIX JI€pKaTeNeil KpeAUTHBIX KapT OTHOCUTCS K
3ajaue
a) Krmaccudukanum
0) Accommanuu
B) IlpornosupoBanus
r) Kuacrepuzanuu
3. lyig mocTpoeHus arOpUTMa MAlTMHHOTO 00Yy4eHUs TpeOyeTcsi TpU THIIA BBIOOPOK:



a) OOyuarommas
0) Bammpmanmonnas
B) TecroBas
r) CrpatuduuupoBaHHast
n) Ksortnas
4. HeiipoceTeBble KIaCCUPUKATOPHI OTHOCSAT K:
a) [lapamerpuueckum moaxomam
0) HemapameTrpuyeckuM moaxoaam
B) IlparmaTudeckuM Ioaxoaam
r) DKJICKTUYECKHH ITOIXO0/T
5. MHayKTUBHBIN OAXOS ...
a) K UCCIIEJIOBAHUIO IAHHBIX TIO3BOJISIET TUIIOTE3y U HANTH C €€ MOMOIIBIO HOBBIE
MyTH aHATATHYCCKUX PEIICHUN
0) K MCCIeIOBaHUIO JaHHBIX MPEANOIaraeT HaTuIue HEeKOTOPO
c(hOpMYJIMPOBAHHOHN THITOTE3BI, TIOITBEPIKICHUE HITH OITPOBEPKEHHE KOTOPOM
MoCJie aHalu3a JaHHBIX MMO3BOJISIET MOJIYYUTh HEKOTOPBIC YACTHHIE CBEICHUS

Kitoun: 1 8) 2 1) 3 2)0)B) 40) 5 a)

Nudopmanus o paspadboTunkax

3amsaTuH Anekcanap Braaumuposuuy, a-p TexH. Hayk, npodeccop, nupextop UTIMKH TI'Y.
Kapes CesarocnaB BacuiabeBuu, acCHCTEHT KaeApbl TEOPETHUECKUX OCHOB MH(POPMATUKU
HUIIMKH TI'Y.
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