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1. KOMHeTeHIII/II/I U HHAHKATOPbLI HUX JOCTHXKCHHUSA, IIPOBEpAEMbIC TaHHBIMHA
OL€CHOYHBIMH MaTepHaAIaMH

Lenbr0 OCBOSHMSI TUCHUIUIMHBEI ABJISIETCA (POPMUPOBAHUE CIICAYIOIMIMX KOMIETSHIINH:

OIIK-10 Cnocoben pemarh 3amaud B NPOGECCHOHATBHONW JACSITSIPHOCTH Ha OCHOBE
UHPOPMALIMOHHOM W OuOnIHMOorpaguuecKor KyJabTYpbl, IH(POBBIX TEXHOJIOTMA M CHCTEM
HCKYCCTBEHHOTI'O MHTEIIJICKTA.

I[IK-3  CnocoGeH  OCyWIECTBIATH  HAYYHO-UCCIENOBATEIbCKHE M OIBITHO-
KOHCTPYKTOpPCKHE pa3pabOTKU KaK MPU HUCCIEAOBAHUN CAMOCTOSTENIbHBIX TEM, TaK U pa3paboTKu
10 TEMAaTUKE OpraHU3aliH.

[IK-4 Cnocoben iaccupuuupoBaTh U HIAESHTU(GUIUPOBATH 3a7a4d HCKYCCTBEHHOI'O
MHTEJUICKTa, BHIOMpATh aJeKBaTHBIC METOJbl U MHCTPYMEHTAJBbHBIC CPEICTBA pPEIICHUS 3aaady
HCKYCCTBEHHOI'O MHTEJJICKTA.

[TK-5 Crioco0eH HCIob30BaTh CUCTEMBI MCKYCCTBEHHOTO MHTEIUICKTa B PEIICHUH 3a7a4
aHaJM3a, IPOTHO3UPOBAHUS, INTAHUPOBAHUS, CHHTE3a U IPUHATUS PEIICHUH.

YK-12 CriocobeH miuaHUpOBaTh W OPraHU30BBIBATH CBOIO JIESATEIBHOCTh B IH(PPOBOM
MPOCTPAHCTBE C YYETOM TMPABOBBIX M JTHUYECKUX HOPM B3aMMOJCWUCTBUS UEJIOBEKAa U
HCKYCCTBEHHOTO HHTEIJIEKTa U TpeOOBaHM MH(POPMALIMOHHON O€301IacHOCTH.

PesynbraramMu 0CBOEHUS IHUCUUIUIMHBI SBISIOTCS CIEIYIOIINE UHAUKATOPHI TOCTHKEHUS
KOMIETEHIIHI:

NOIIK-10.1 BriGupaer, npuMeHsIeT U aJanTUPyeT METObI UCCIECIOBAHUS ISl PEIICHUS
3ama4  IpOPECCHOHATBHON JICATEIIFHOCTH C HWCIOJB30BAHMEM CHUCTEM HCKYCCTBEHHOTO
MHTEIJICKTa

NIIK-3.1 OcymecTisier MpoBeaeHUE padoT 1o o00paboTke W aHAIM3Y HAy4YHO-
TEXHUUYECKON MHPOPMAIINH U PE3YIbTATOB UCCIIEI0OBAHUI

NIIK-4.1 Knaccupuuupyer u wuAeHTUGUUUPYET 3aladyd CUCTEM HCKYCCTBEHHOIO
MHTEJUIEKTa B 3aBUCUMOCTH OT 0COOEHHOCTEH MpobaeMHO U mpeMeTHOH olnacTeit

NIIK-5.1 BeiOupaer Meronpl pemieHHs 3ajJad € HUCIHOJb30BaHUEM  CHCTEM
HCKYCCTBEHHOI'O MHTEIIJIEKTA

NIIK-5.2 Pemaet 3a1a4u ¢ UCTIOIB30BAHIEM CHUCTEM UCKYCCTBEHHOT'O MHTEIIIIEKTA

NVYK-12.1 BeiOupaer coBpeMeHHbIE TEXHOJIOTMM UM CUCTEMbl HCKYCCTBEHHOT'O
MHTEJJIEKTA JJIs1 pelIeHus 3aa4 B Ipo(eCCUOHATIBbHOM e TEIbHOCTH

2. OnleHOYHbIE MaTePUAJIbI TEKYIEro KOHTPOJISI U KPUTEPUU OLleHUBAHUS

DJeMEeHThI TEKYIIETO KOHTPOJIA:

— pedepar.
- maboparopHbie PabOTHI

[Mpumeps Tem pedeparos: (OIIK-10, ITK-3, [TIK-4, TIK-5, YK-12)

. CoBpeMeHHbIE HEHpOHHBIE CETH B 00pabOTKE MAaHHBIX (M300pakeHUil, BHUIEO,
TEXHOJIOTUYECKUX CUTHAIOB, MY3BIKH U T.I1.)

. CoBpeMeHHbIE alTOPUTMBI KJIacCU(PUKaUU (M300paXkeHU, TEKCTOB U T.I1.)

. WnuTennekryanbHas oOpaboTka AaHHBIX B ... (IPOMBIIUIEHHOCTH, MEIUIUHE,
Ou3Hece, UHIYCTPUH pa3BIeUeHH, 10Cyra u Jip.)

o W3BrieueHue 3HaHUI U3 TEKCTOB

. JlerekTrpoBaHrEe aHOMAUIA

. Pa3sHOBUIHOCTH  CBEPTOUHBIX HEHPOHHBIX CceTed (Ha TpuMepe OJHOU
apxutektypsl: BERT)

. WHTemiekTyaabHble alTOPUTMBI B paHHEH TUarHOCTHKE 3a00JIeBaHU

J WHTennexTyanbHble aITOPUTMBbI B IEPCOHATN3UPOBAHHON MEIUIIMHE

J WHTemieKkTyaabHble aITOPUTMBI B POOOTOTEXHUKE, TPAHCHOPTHBIX CHUCTEMaxX H

T.II.



. HHTeeKkTyaabHble alropuTMbl B 0aHKOBCKOM JIeJie/CTpaxoBaHuu/ . . .

Kpurepuu onienuBanus:

Pe3ynbTarhl MOArOTOBKY U 3aIUTHI pedepara OnpeAesoTCs OLICHKAMH «3aYTeHOY, «HE
3a4TEHOY.

OrneHka «3auTeHO0» BBICTABIISIETCS, €clu pedepar MoAroTOBIEH Ha JOCTATOYHO BHICOKOM
METOJIMYECKOM YPOBHE, a TeMa B JIOCTATOYHON CTCTICHH PACKPHITA B MOSCHUTEIBHOMN 3aIMUCKe.

[Ipumeps! 3a1anuii 1a00paTOPHBIX PadOT:

3aganue Nel: IIpoBeneHne pa3Be1ouHOr0 aHAJN3A JaHHBIX.

Heab: [IpoBecTu pa3BeqoyHbIN aHAIN3 BRIOPAHHOTO HAOOpa JaHHBIX.

3agauu: Beibpats HaOOp TaOMUYHBIX JaHHBIX (HarpuMep Ha caiite kaggle.com), Habop
JIAaHHBIX JTOJDKEH cojaepxkaTh He MeHee 10 cTosooB u 1000 cTpok pa3audHBIX THIIOB.
Onpenenuth XapaKTePUCTUKU HAOOpa JaHHBIX (TUIIBI JAHHBIX, pa3Mep HaOopa NaHHBIX, HATHIHE
MPOIYCKOB, NyOIMKATOB, KATETOPUAIbHBIX MTEPEeMEHHBIX). [I[poBecT KOppeIsSuOHHbII aHATN3
MPU3HAKOB ¥ BBIBECTH KOPPEIAIMOHHYIO0 MaTpHIly. [locTpOUTh pa3inuyHbie BU3YyaTH3aIluu JIIs
NpU3HAKOB (He MeHee 3 pa3nuyHbIX). Clenarb BHIBOJBI MO MOMYyYEHHBIM Pe3yJIbTaTaM.

Onucanne otvyera: HazaBanme «NeJlabGopatopHoii @ M W Nerpymmel», oOT4eT B
dopmate html/pdf momxen comepx aTh UCXOAHBIN KO, MOITYYECHHBIE Pe3yIbTaThl, KOMMEHTApHUH,
BBIBO/IBI.

3ananme Ne2: [IpenBapuresbHasi 00pad0TKa JAHHBIX M ONTHUMM3AIHS
NPHU3HAKOBOI0 MPOCTPAHCTBA.

Ilesb: npoBecTH NpeBapUTEIbHYI0 00paOOTKY U ONITUMHU3UPOBATh IPU3HAKOBOE
POCTPAHCTBO.

3agauu: BeIOpaTh HaOOp TaOMMYHBIX JaHHBIX (Hampumep Ha caiite Kaggle.com), Habop
JAHHBIX JIOJDKEH COJEpXKaTh IMPOMYCKH M KaTeropHajbHble nepeMeHHble. OLEHUTh HaIN4He
IPOMYCKOB, TyOIMKAaTOB, KaTerOpHaJbHBIX MEPEMEHHBIX M HUX XapakTepucTHkH. [locTpouTh
KOPPEISIIUOHHYI0 MaTPHILy, OLIEHUTh BO3MOXKHOCTh HCIOJIB30BATH €€ JJIsl 0TOOpa MPHU3HAKOB.
3amoMHUTh NPOMYCKM B JaHHBIX (MOmpoOoBaTh 3 paszaMuHBIX croco0a). 3aKoaAupOBaTh
KaTeropualibHble TepeMeHHble (TompoOoBaTh 3 pa3aUYHBIX crocoba). OUeHUTh HaIU4due
BBIOPOCOB (Z-OLIEHKa WM SIIUK C YCaMH), yIAIUTh BBIOpOCHI. VMCHOB3yl0 METOH IJIaBHBIX
KOMIIOHEHT, CXaTb IPU3HAKOBOE NIPOCTPAHCTBO (A0 3X KOMIIOHEHT), BHU3YyaJIM3UPOBATH
pe3ysabTaT OTHOCUTENIBHO 1EJIEBOM MepeMEeHHOM (eciiu 1eeBOi IepeMEeHHOM HeT, TO B KauecTBe
€e B3IThb OJUH U3 KaTerOPHAIBHBIX MpHU3HAaKoB). CremaTh BBIBOABI 110 IOJy4YEHHBIM
pe3ysbTaram.

Onucanue orvera: HazaBanue «NeJlabopatopnoit @ M W Nerpynmel», oTueT B
dopmare html/pdf nomxen conepkaTb HCXOTHBIN KOJI, HOITY4YE€HHBIE PE3YIbTaThl, KOMMEHTapHUH,
BBIBOJIBI.

3ananue Ne3: Kinaccupukanus 1aHHbix. HekoHTposiupyemas kiaaccupukanus
(k1acrepusanus).

Hean: [IpoBecTu KIacTepu3aInio reoJaHHBIX U KIaCCU(PUKAIUIO TAOJTMYHBIX TaHHBIX.

3agauu: A5 perieHus 3aauu KIacTepu3alny BEIOpaTh HA00p CoAEpIKaIIHiA reoJaHHbIe
(xoopauHaThl) (Hampumep Ha caiite Kaggle.com). [IpoBectu kiractepusamuio STUX TaHHBIX
(IByMSI MOJIENISIMH ), HACTPOHTH THIIEpIIapaMeTphl, OLICHUTh Ka4eCTBO KIIACTePU3AIINU,
BU3YaJIM3UPOBATh PE3YyJIbTAT C UCIOIB30BaHUEM KapThl. [ perienus 3anaun kinaccuukanuu
BBIOpaTh HAOOP TAOMUYHBIX JaHHBIX, OOYYUTH TPU MOJETH, HACTPOUTH TUIIEPIapaMETPhI
mojeneit (ncnosb3oBath grid-search/random-search), oleHUTh Ka4eCTBO KITACCH(PUKAIINH,
MOCTPOUTH TOC-KPUBYIO, BBIOPATH JTYUIIyI0 MOieib. CaenaTh BBIBOBI IO MOJYIEHHBIM
pe3yJbTaTam.

Onucanne oruera: Hazpanue «NeJlabopatoproit @ M UM Nerpynmbi», oT4eT B opmare

html/pdf nomken comepkaTh HCXOAHBIN KO, OIYYEHHBIE PE3YIIbTATHI, KOMMEHTAPHH, BHIBOIBI.



Kputepuu oriennBanus 1ab0paTOPHBIX PaboT:
O1leHKa «3a4TCHO» BBICTABIISACTCS, €CJIH JJa0OpAaTOPHBIC PabOTHI BHIIIOIHEHBI U
3alUIIEHBI B [IOJJHOM 00BbEME.

3. OueHoOYHbIE MAaTepPHAIbl HTOrOBOI0 KOHTPOJIsI (MPOMEKYTOYHON aTTecTalMu) U
kputepuu onenuBanus (OIK-10, ITK-3, ITIK-4, ITK-5, YK-12)

Bugom mnpomexyTodHOM arTecTanuu SIBJISETCS 3a4€T C OLEHKOW. DK3aMeHAllMOHHBIN
OWJIEeT COCTOMT M3 TPEX yacTeH, Kaxzaas B BHUJIE BOMpOca MO OAHOM M3 T€M, OCBEIICHHOW Ha
nekiusax. K 3adeTy c OIeHKOH [omyckaeTcss OO0y4YarouIuiicsi, YCIICIIHO BBHITIOJHUBIINKA BCe
nabopaTopHble pabOThI, MOATOTOBUBINUI W 3aIIUTHBIINN pedepar 1mo Teme, COrjacoBaHHOU ¢
MPETo/IaBaTeIIeM.

TeMbl TeKIIMOHHBIX MOy IeH (BOMPOCHI AJIs 3a4€Ta C OLICHKOH):

Beenenne. OcnoBHble moHATHS. TepmunOonorus. OGiacTi ¥ IpUMEpPbI IPAMEHEHHSI
Oransl Data Science

MammHHoe o0yyeHue, 0011asi IOCTaHOBKA 331a4ul

CRISP-DM

Perpeccusi, nepeobyuenue

Tononmoruu HEUpOCETEN U 3aJ]a4d ISl HUX

HeiipocereBas knaccudukanms, Deep Learning

CBepTouHbIe HEHPOHHBIE CETU

Knacrepuzanus (k-means)

0. Merpuku paccTosiHUM

1. Kpurepun tounoctu (Kappa, ROC, RMSE), ommm6xku I/II pona, runotesa A/B
12. TlpenBaputenbHast 00pabOTKa JaHHBIX

13. Ontumu3zaius Npu3HaAKOBOTO MPOCTPAHCTBA

14. Knaccudukanus (1epeBbs perieHui)

15. Knaccudukanus (ctatuctuueckas, 6aiieCoOBCKHUM MOIX0/)

16. SVM (meTox OTOpHBIX BEKTOPOB)

17. Perynspusauus (L1, L2)

18. AcconmaTtuBHBIC aNTOPUTMBI (aCCOIHMALNS, TTOCIIEIOBATEIbHAS ACCOIIUAIINS)
19. Beicokonpou3BoauTenabHas 00padoTKa JaHHBIX (MPUHIUIIBI U MOJIENIN)

20. Kpurepun 3¢ heKTHBHOCTH

21. MHoroypoBHeBOe MallIuHHOE o0y4yeHue. Busyanuszamus

22. OOpaboTKa eCTeCTBEHHOTO SI3bIKa

23. Tlporpammusie cpensl u cepBuckl (Hadoop, MapReduce, Spark, Yarn, Cassandra)

RBROooNoORWNE

Kputepuu orieHuBaHUS:

PesynmpTaThl 3adeTra C OIEHKON OIMPEICNIAIOTCS OIEHKAMH «OTIHUYHO», «XOPOIIOY,
«YJIOBJICTBOPUTEIILHOY, «HEYIOBJICTBOPUTEIHLHOY.

OHCHKa «OTJIMYHO» BBICTABJIACTCA, €CIIN JaHBbI HpaBI/IJ'II)HI)Ie OTBCTHI HA BCC BOHpOCI)I 663
OIINOOK.

OreHKa «XOpPOII0» BBICTABISIETCS, €CIM HMEIOTCS HE3HAYMTEIbHBIC HETOYHOCTH B
OTBETaX WJIM HE3HAYUTEIbHBIN ISUIUT B ICTAIU3AIUN OTBETA.

OleHKa  «yIOBJIICTBOPUTEILHO»  BBICTABIISAETCS, €CIH  HMEIOTCS  3HAYMTEIbHBIC
HCTOYHOCTU B OTBCTAX UJIN 3Ha‘-II/ITCJH:HInlf/’I I[C(I)I/ILII/IT B A€TaJIN3allu OTBETA.

OleHKa «HEYIOBIETBOPUTEIILHO» BBICTABIISAETCS, €CIAM OTCYTCTBYCT ITOHHMMAaHHUE
npeamera.



4. OueHoOYHbIe MaTepHabl i b NMPOBEPKH 0CTATOYHBIX 3HAHMIA
(chopmupoBannoctu komnerenuuii) (OIK-10, ITK-3, ITK-4, [1K-5, YK-12)

Tect
1. BeiOepute Bce BepHbIE yTBEPXKICHUS:
a) IlocnenoBaTenbHOCTh UMEET MECTO B CIIy4ae, €CJIM HECKOIBKO COOBITHI
CBSI3aHbI IPYT C APYTOM.
6) OtHeceHnue HOBOro 00BEKTa K KAKOMY-THOO U3 CYIIECTBYIOIINX KJIACCOB
BBINOJIHAETCS ITyTeM KIacCU(UKALIUH.
B) B ciyuae, ecnm HECKOJIBKO COOBITHIA CBS3aHBI APYT C APYTOM BO BPEMEHH,
HMMEET MECTO TUIl 3aBUCMOCTH, UMEHYEMBIH accoLnarysl.
r) XpaHuMmasi peTpOCIEeKTUBHAs HHPOPMALUs TIO3BOJIIET ONPEICIUTH €Il OHY
3aKOHOMEPHOCTb, 3aKJIFOYAOLIYIOCS B [IOMCKE CYILECTBYIOLIMX KIACTEPOB.
2. BrolgBneHue NOSIBHBIX WM HEJIOSUIBHBIX JepKaTeNeil KpeAUTHBIX KapT OTHOCUTCS K
3ajaue
a) Knaccupuxanuu
0) Accoruanuu
B) IlpornosupoBanus
r) Kiacrepuzanuu
3.y mocTpoeHus aropuTMa MATMHHOTO 00y4eHUs TpeOyeTcsl TPH THIIA BBIOOPOK:
a) OOyuaromas
0) Bammnmanumonnas
B) TecroBas
r) CrparuduuupoBaHHas
n) Ksortnas
4. HeilpocereBble KIacCU(PUKATOPbI OTHOCAT K:
a) [lapameTrpuyeckum noaxoaam
0) Hemapamerpudeckum moaxoaam
B) IIparmaTnueckum noaxojam
r) OKIEKTUYECKUHN MOIX0]
5. VHIyKTUBHBIN MOAXON ...
a) K MCCIICJIOBAHUIO JTaHHBIX MTO3BOJISIET THIIOTE3Yy M HAUTH C €€ TOMOIIBIO HOBHIE
IYTH aHATUTUYECKUX peIIeHHUH
0) K MCCIIeIOBAaHUIO JIAHHBIX MPEIoJIaraeT HAIMUYUe HEKOTOPOM
c(hOopMyYITMPOBAHHON TMITOTE3bI, TOATBEPKACHUE UM OIPOBEPKEHNE KOTOPOH
M0CJIe aHAJIM3a JTAHHBIX MTO3BOJISIET MOJIYYUTh HEKOTOPHIE YaCTHBIC CBEICHUS

Kiroun: 1 8) 2 1) 3 2)0)B) 406) 5 2)

Nudopmanus o paspadoTunkax

3amsatud Anekcanap Braaumuposud, a-p TexH. Hayk, npodeccop, nupekrop UTIIMKH TT'Y.
Kapes CesarocnaB BacuiabeBuu, acCHCTEHT KadeApbl TEOPETHUECKUX OCHOB MH(POPMATUKU
NIIMKH TT'Y.
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