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1. KOMHETGHHHI/I H HMHIUKATOPbBI HMX [JOOCTHKCHHS, IIPOBEPHAECMbIC JaHHBIMHU
OICHOYHBIMMA MaTepHaJIaMHU

[enbr0 OCBOSHUSI TUCIUTUIMHEI SIBISIETCS (POPMUPOBAHHE CIICAYIONIMX KOMITETCHIINH:

OIIK-10 CnocoGeH pemaTh 3aadyd B NPOGECCHOHATIBHON AEATENIbHOCTH HA OCHOBE
MHGOPMaLlMOHHON U OuOIuorpadguueckoi KyJabTypbl, HU(GPOBBIX TEXHOJOIMH U CHUCTEM
HCKYCCTBEHHOI'O MHTEIIJIEKTA.

[IK-3  CnocobeH  OCyIIECTBIATH  HAYYHO-UCCIIEJOBATEIbCKHUE M OIBITHO-
KOHCTPYKTOPCKHUE pa3pabOTKH KaK MPH UCCIIEOBAHUN CAMOCTOSITEIbHBIX TEM, TaK U pa3padoTKu
10 TEMaTUKE OpraHU3al1H.

I1K-4 Crnocoben knaccupuuUpoBaTh M HACHTU(PHUIMPOBATH 3a/a4d HCKYCCTBEHHOI'O
WHTEIIJIEKTa, BBIOUPATh aJE€KBATHbIE METOAbl U MHCTPYMEHTAJBHBIE CPEACTBA pELICHUS 3a/1ay
HCKYCCTBEHHOI'O MHTEIIJIEKTA.

[TIK-5 CrocobeH ucnosib30BaTh CHCTEMbI HCKYCCTBEHHOT'O MHTEJUICKTA B PEIICHUN 3a]1a4
aHaJIM3a, IPOrHO3UPOBAHUS, INIAHUPOBAHUS, CHHTE3a U IPUHATHS PELLICHUM.

VYK-12 CrnocobeH miaHupoBaThb M OPraHU30BBIBaTh CBOIO JIEATEIBHOCTh B LKU(pOBOM
IIPOCTPAHCTBE C YYETOM IPABOBBIX M JTHUYECKUX HOPM B3aUMOJEHCTBUS YEJIOBEKa U
MCKYCCTBEHHOI'O MHTEJIJIEKTa U TpeOOBaHUN MHPOPMAIMOHHOHN 0€30I1aCHOCTH.

Pe3synpraramMy 0CBOEHUS IUCLUIUIMHBI ABIISIOTCS CIENYIOIINE UHAUKATOPBI TOCTHXKEHUS
KOMITETECHIIM:

NOIIK-10.1 Beibupaer, npuMeHseT U aJanTUPYET METOJbl UCCIIEAOBAHUS Ul PELICHUs
3aJa4  NMpoQecCHOHANbHON JAESITEIbHOCTH C HCIOJB30BAaHUEM CHUCTEM HMCKYCCTBEHHOTO
MHTEIJIEKTa

HIIK-3.1 OcymecTBisieT mnpoBeneHHe padoT 1Mo o00pabOoTKe W aHaJIU3y HAy4dHO-
TEXHUYECKOH MH(OPMAIMK U Pe3yJIbTATOB HCCIeI0BaHUN

HIIK-4.1 Knaccupunupyer W HACHTUUIUPYET 3aadyd CHCTEM HCKYCCTBEHHOTO
WHTEIJICKTa B 3aBUCUMOCTH OT OCOOEHHOCTEH MPOOIEMHOM U ITPEeIMETHOM 0bIacTei

HIIK-5.1 BpiOupaer MeTOAbI pelieHus 3aJad € HCIOJb30BAaHUEM  CHCTEM
HCKYCCTBEHHOI'O MHTEIIJIEKTA

HIIK-5.2 Pemaer 3aga4u ¢ UCIIOJIb30BaHUEM CUCTEM UCKYCCTBEHHOI'O MHTEJICKTa

NVYK-12.1 BriObupaer cOBpeMEHHbIE TEXHOJOTHM M CHUCTEMBl HCKYCCTBEHHOT'O
MHTEJUIEKTA JUIsl peIleH s 3a/1a4 B IPO(QECCHOHATIBHOM J1eATEIbHOCTH

2. OneHo4Hble MaTepUuaJibl TEKYLHIECTI0 KOHTPOJISA U KPUTCPUHU OLICHUBaAHUA

DNeMEeHTHI TEKYIEro KOHTPOJIS:

— pedepar.
- 1abopaTopHbIe PabOTHI

ITpumepsr Tem pedeparos: (OITK-10, ITK-3, TIK-4, TIK-5, YK-12)

J CoBpeMeHHbIE HEWpOHHBIE CeTH B 00pabOTKe MAaHHBIX (M300pakeHuil, BHUIEO,
TE€XHOJIOIMYECKUX CUTHAJIOB, MY3bIKHU U T.II.)

. CoBpeMeHHBIE aNTOPUTMBI KiTaccupUKaIy (M1300paKeHni, TEKCTOB U T.I1.)

. WuTennexryanbHas o0OpaboTKa AaHHBIX B ... (IIPOMBIIIJIEHHOCTH, MEIUIUHE,
Ou3Hece, MHAYCTPUU Pa3BICYCHUH, 10CyTa U Ap.)

. N3BneueHne 3HaHUN U3 TEKCTOB

. JleTexTpoBaHUE aHOMAIUI

. Pa3HOBHIHOCTH  CBEPTOYHBIX HEHPOHHBIX ceTel (Ha mpuMepe OIHOM
apxutekTypbl: BERT)

. HHTennexTyalbHble aJrOPUTMBI B paHHEH TUArHOCTHUKE 3a00JIeBaHUI

o WHTenneKTyanbHble aJrOpuTMbl B IEPCOHATU3UPOBAHHON MEIULIMHE

o WHTemiekTyanbHble alrOpUTMbl B POOOTOTEXHUKE, TPAHCHOPTHBIX CUCTEMAaX U

T.II.



. HHTemiekTyaabHbIe alroOpuTMBbl B 0AHKOBCKOM JIeJie/CTpaxoBaHuu/ . ..

Kpurepun onieHnBanus:

Pe3ynbTaThl MOArOTOBKY M 3aIUTHI pedepaTa onpeAesoTcs OLEHKaMHU «3aU4TEHO», «HE
3a4TEHOY.

OrneHka «3a4TeHO0» BBICTABIIAETCS, ecliu pedepaT MOAroTOBIEH HA JOCTATOYHO BHICOKOM
METOJIMYECKOM YPOBHE, a TEMA B JOCTATOYHON CTENEHH PACKpPbITa B MOSACHUTEIBHOMN 3aIIUCKE.

[Ipumeps! 3a1anuii 1a00paTOPHBIX pPadoOT:

3ananue Nel: IlpoBeneHue pa3Be1ouHOr0 aHAJIN3A JAHHBIX.

Heaw: [IpoBectu pa3BeqouHbIN aHAIN3 BBIOPAaHHOTO HA0Opa JaHHbIX.

3apaun: BeiOpate HaOop TaOMMYHBIX TaHHBIX (HampuMep Ha caiite kaggle.com), Habop
JAHHBIX JI0JDKeH conepkath He MeHee 10 ctonbuos u 1000 cTpoK pa3IuYHbBIX THIIOB.
OnpenenuTs XapaKTepUCTHKU HaOOpa JaHHBIX (TUIBI JaHHBIX, pa3Mep Habopa JaHHBIX, HATUYHE
IIPOIYCKOB, TyOIMKATOB, KATErOpHAJIbHBIX IEPEMEHHBIX). [IpoBeCTH KOppEISMOHHbIN aHATIN3
MIPU3HAKOB M BHIBECTU KOPPENIALUOHHYIO0 MaTpHily. [lOCTpOUTE pa3nuyHble BU3YAIU3AMH JIS
MPU3HAKOB (HE MeHee 3 pa3iauuHbIX). CAenaTb BBIBOJIBI MO MOJYYEHHBIM PE3yJIbTaTaM.

Onucanue otuyera: HazaBanue «NoJlabopatopuoit @ M M Nerpynmbl», OT4eT B
dopmare html/pdf nomxen conepkaTh HCXOTHBIN KOJI, TOTYYECHHBIE PE3YyIbTAaThl, KOMMEHTAPHUH,
BBIBOJIBI.

3ananue Ne2: [IpensapuresbHasi 00padoTKa JaHHBIX U ONTHMHU3ALMS
NPU3HAKOBOI'0 IPOCTPAHCTBA.

Iesb: mpoBecTH NpeBaAPUTEIbHYI0 00paOOTKY U ONITUMHU3HPOBATH PU3HAKOBOE
HPOCTPAHCTBO.

3agaum: BbIOpaTh HaOOp TaOJIMYHBIX JaHHBIX (Hampumep Ha caiite Kaggle.com), Habop
JAHHBIX JIOJDKEH COJIEp)KaTh MPOMYCKM M KaTeropuajbHble nepeMeHHble. OLEHUTh HallndHe
IPOIYCKOB, yOJIMKAaTOB, KaTETOPHAbHBIX MEPEMEHHBIX M UX XapakTepuCTHKH. [locTpouTh
KOPPEISIHOHHYI0 MaTpHILy, OLIEHUTh BO3MOXKHOCTh HCIOJIB30BATh €€ JJIsi 0TOOpa MPHU3HAKOB.
3amosHUTh NPOMYCKM B JaHHBIX (IMOMpoOOoBaTh 3 pasiauuHBIX croco0a). 3aKoAMpOBaTh
KaTeropuajibHble TepeMeHHble (TompoOoBaTh 3 pa3iauYHbIX crocoba). OUeHUTh HaIUuue
BBIOPOCOB (Z-OLIEHKAa WM SIIUK C yCaMM), YAaJIUTh BBIOpOCHL. MCHoib3yr0o MeTOJ| TNIaBHBIX
KOMIIOHEHT, CXaTb IPHU3HAKOBOE IMPOCTPAHCTBO (10 3X KOMIIOHEHT), BU3YaJIU3HPOBATh
pe3yabTaT OTHOCUTENIBHO LENIEBOM MepeMEeHHON (eciin LeeBOl NepeMEeHHOM HeT, TO B KayecTBe
ee B3ATh OJMH W3 KaTerOPHANbHBIX NpHU3HAKOB). CrenaTh BBIBOJABI TI0 ITOJYYEHHBIM
pe3yJbTaram.

Onucanue otuyera: HazaBanue «NeJlaGopatopuoit @ M W Nerpynmbl», oT4eT B
dopmare html/pdf nomxen conepkaTb HCXOTHBIN KOJI, HOJTYUYEHHBIE PE3YyIbTaThl, KOMMEHTApPHUH,
BBIBOJIBI.

3ananue Ne3: Knaccupukanus nanabix. Hekonrpoaupyemas kiaaccupuxanus
(kIacTepusanus).

Hean: [IpoBecTr KnacTepu3aIinio re0JaHHBIX U KIaCCU(PUKAIUIO TAOTHMYHBIX TaHHBIX.

3agaum: Ui peleHus 3a1a4M KiacTepu3aly BbIOpaTh HA0Op coaeprKalnii reojaHHbIe
(xoopauHaThl) (Harpumep Ha caiite Kaggle.com). [IpoBectu kimactepusamnuio 3TUX JaHHBIX
(IByMsI MOJIENISIMHU ), HACTPOUTH TUIIEpIIapaMeTPhl, OLIEHUTh KaYeCTBO KJIACTEPU3ALIH,
BU3YaJIM3UPOBATh PE3yJIbTaT C UCIOIB30BaHUEM KapThl. [ perienus 3a1aun kiaccuukanuu
BbIOpaTh HAOOp TAOJIMYHBIX JAHHBIX, 00YUYUTH TPU MOJIENH, HACTPOUTD THIIEpIIapaMeTphl
Mojeneit (ucronb3oBath grid-search/random-search), oreHUTh Ka4ecTBO KiacCH(PUKAIIIH,
MOCTPOMTD TOC-KPUBYIO, BHIOpATH JTyUIIyI0 MO/eib. CaenaTh BHIBOJIBI IO MOTYYEHHBIM
pe3ynbTaTam.

Onucanme oruera: Hazpanue «NeJlabopatoproit @ W M Nerpynmbi», oT4eT B opmare

html/pdf nomken comepkaTh UCXOIHBINH KO, TOJYYCHHBIC PE3YIIbTaThl, KOMMEHTAPUH, BHIBOJIBI.



Kputepun onieHnBanus 1a00paTOpHBIX padoT:
OreHKa «3a4TEHO» BBICTABIIACTCS, €CIU JIA0OpAaTOPHBIE PAOOTHI BHITIOTHEHBI U
3aIUIIEHB] B TOJIHOM 00BEME.

3. OueHoYHbIe MaTePHAJIbl HTOTOBOI0 KOHTPOJIsI (IPOMEKYTOYHOM aTTeCTAIUH) U
kputepuu onenusanusi (OIK-10, ITK-3, ITK-4, [1K-5, YK-12)

BugoM mpomexxyTouyHO#M aTTecTanuy SBISICTCS 3a4eT C OIEHKOW. DK3aMEHallMOHHBIN
OwJIeT cOCTOMT M3 TPEX YacTel, Kaxkaas B BUJE BOIPOCA MO OJHOW W3 TEM, OCBEIICHHON Ha
nexkmusix. K 3adetry C OIEHKOM JOMyCKaeTcsi OOYYaroIIUIICs, YCIICNTHO BBIMOJHUBIINN BCE
nmabopaTopHbIEe pabOTHI, TOJTOTOBUBIIMA M 3alIUTUBIINN pedepar Mo TeMe, COTJacOBaHHOM ¢
MPENO/IaBaATEIIEM.

TeMbl IEKIIMOHHBIX MOJTYJICH (BOMIPOCHI IS 3a4€Ta C OIEHKOM):

Beenenue. OcHoBHble OHATHS. TepmuHonorus. O0n1acTu U mpUMepbl IPUMEHEHUS
Orans! Data Science

MarmuHHOoe 00ydeHue, o01ias MocTaHOBKa 3aaun

CRISP-DM

Perpeccusi, nepeobyuenue

Tonosioruu HeMpoceTel U 3a1a4n ISl HUX

HeiipocereBas knaccudukanms, Deep Learning

CBepToUHBIC HEHPOHHBIE CETH

Knacrepuzanus (k-means)

0. Metpuku paccTosTHUI

1. Kputepun tounoctu (Kappa, ROC, RMSE), onm6xku I/II pona, runote3a A/B
12. TlpenBaputenbHas 00pabOTKa JaHHBIX

13. Ontumu3zanus NpU3HAKOBOI'O MPOCTPAHCTBA

14. Knaccudukanus (aepeBbs pelieHui)

15. Knaccudukamnus (ctatuctuyeckas, 6aiieCoOBCKHUM M0IX01)

16. SVM (MeTo[ OITOPHBIX BEKTOPOB)

17. Perynspusauus (L1, L2)

18. AcconmatuBHBIC aTOPUTMBI (aCCOIHMAIINS, TTOCIIE0BATEIbHAS ACCOITUAIIHS)
19. Bricokonpou3BoauTeabHast 00padoTKa JaHHBIX (IPUHIIUITEI M MOJEIIN)

20. Kpureprnu 3¢ heKTHBHOCTH

21. MHoroypoBHeBOe MalllMHHOE 00y4yeHue. Buzyanuszanus

22. OOpaboTKa €CTECTBEHHOTO S3bIKa

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

RROoOo~NoO~WDNE

Kpurepun onieHuBanus:

PesynbraThl 3adyera C OLIEHKOM ONpPENENSAIOTCS OLEHKAMH «OTIMYHO», «XOPOIIO»,
«YIOBIIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBHOY.

O1eHKa «OTIMYHO» BBICTABIISIETCS, €CJIU JaHbl IPAaBUIIbHBIE OTBETHI HA BCE BOIPOCHI O€3
OILIHNOOK.

OneHka «XOpOLIO» BBICTABISIETCS, €CIM MMEIOTCS HE3HAYUTENIbHbIE HETOYHOCTU B
OTBETaxX WJIM HEe3HAYUTEIbHBIN NeUINT B A€TAIN3ALUN OTBETA.

OneHka  «ylOBJIETBOPUTEIBHO»  BBICTABISIETCS, €CIIM  HMMEIOTCS  3HAYMTENbHbIC
HETOYHOCTHU B OTBETAaX WU 3HAUYUTEIbHBIN Ne(DUIUT B AETAIU3ALUU OTBETA.

OneHKka «HEYAOBIETBOPUTEILHO» BBICTABJIAETCS, €CIM OTCYTCTBYET ITOHMMaHHE
npeaMeTa.



4. OueHoYHbIE MaTepHuaJibl s NPOBEPKH 0CTATOYHBIX 3HAHUH
(cdopmupoBannocTu kommnerenuuii) (OIK-10, ITK-3, [TK-4, [TK-5, YK-12)

Tect
1. BriGepute Bce BEpHbIE YTBEPIKICHHS:
a) IlocienoBaTelbHOCTh UMEET MECTO B CIIy4ae, €CIM HECKOIbKO COOBITHI
CBSI3aHBI IPYT C APYTOM.
6) OrtHeceHue HOBOro 00bEKTa K KaKOMY-JIM0O U3 CYIIECTBYIOIIMUX KIacCOB
BBINOJIHSACTCS ITyTEM KIaCCUPUKALIH.
B) B ciyuae, eciiu HECKOIBKO COOBITHI CBSI3aHBI APYT C APYTOM BO BPEMEHH,
HUMEEeT MECTO TUIl 3aBUCUMOCTH, IMEHYEMBbII accoLualys.
r) XpaHuMasi peTpOCIeKTHBHAs HH()OPMAITUS TO3BOJISIET ONPEACIUTh SIIe OTHY
3aKOHOMEPHOCTb, 3aKJIFOYAIOLIYIOCS B TIOMCKE CYILECTBYIOLINX KIaCTEPOB.
2. BrlsBiICHUE JTOSUTBHBIX WM HEJOSUTBHBIX JIepKaTeNiell KPeAUTHBIX KapT OTHOCUTCS K
3ajaue
a) Knaccuduxanuu
0) Accomumanuu
B) IlpornosupoBanus
r) Kuacrepuzanuu
3. yig mocTpoeHus arOpruTMa MATMHHOTO 00Y4eHUs TpeOyeTCsl TPU THIIA BBIOOPOK:
a) OOyuaromas
0) Bamupmanmonnas
B) TecroBas
r) CrpartudumupoBannas
n) Ksorthas
4. HeiipoceTeBbie K1acCU(PUKATOPBI OTHOCHT K:
a) Ilapamerpuueckum noaxonam
0) HemapamerpudeckuM moaxoaam
B) IIparmaTHueckum noaxojaam
r) OKJIEKTUYECKHH IMOIX0T
5. WHAyKTUBHBINA NOAXOX ...
a) K UCCIIEJIOBAHUIO IaHHBIX [103BOJISET FMIIOTE3Y U HAWTH € €€ IOMOIIbIO HOBbIE
MYTH AaHATUTUYECKUX PEICHHH
0) K HCClIeZIOBaHMIO JaHHBIX IIPEIonaraeT Haluuue HeKOTOpon
c(hOopMyYIMPOBAHHON THIIOTE3bI, TOATBEPKACHUE UM OIPOBEPKEHNUE KOTOPO
1I0CJI€ AHAJIM3a IAHHBIX [103BOJIAET M1OJIyYUTh HEKOTOPbIE YACTHBIE CBE/ICHUS

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

HNudopmanus o paspaborunkax

3amsatuH Anekcannp BragumupoBud, 1-p TeXH. Hayk, npodeccop, nupekrop UTIMKH TI'Y.
Kapes CesarocnaB BacuiabeBuu, acCHCTEHT KaeApbl TEOPETHUECKUX OCHOB MH(POPMATUKU
HUIIMKH TI'Y.
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