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1. KOMHeTeHIII/II/I U HHAHKATOPbI HUX JOCTUXKCHMSA, IPOBepPsAECMbI¢ TaHHBIMH
OLCHOYHBIMH MaTepHaAIaMH

[{enpro 0OCBOEHUS TUCIUTIINHBI SBISETCS POPMUPOBAHUE CIEAYIOMUX KOMITCTESHITUH:

IIK-3 Crocoben OCYIIIECTBIIATh Hay4YHO-HCCIIEIOBATEIIbCKUE n OITBITHO-
KOHCTPYKTOPCKHE Pa3pabOTKHU KakK MPH HCCIEIOBAHUN CAMOCTOSITEIILHBIX TEM, TaK M pa3paboTKu
110 TEMAaTHKE OpTraHU3aIl1H.

PesynbpraramMu 0CBOEHUS NUCHUIUIHHBI SIBJISTFOTCS CIEIYIOIINE WHANKATOPBI TOCTHKCHUS
KOMIIETECHIINH:

NIIK-3.1 OcymecTBisier MpoBeaeHUE padoT 1o o00paboTke W aHAIW3y Hay4dHO-
TEXHUYECKON MH(OPMAITUU U PE3yIbTaTOB UCCIICIOBAHUI

2. OIIeHO‘leIe MaTepHaJibl TCKYLIECT0 KOHTPOJIA U KPUTEPUHU OLNCHUBaAHUA

OEeMEHTHI TEKYIIETO KOHTPOJIA:

— pedepar.
- 1abopaTopHbIe PabOTHI

Ipumepor mem pechepamos (UI1K-3.1):

. CoBpeMeHHBIE HEWPOHHBIE CETH B 00pa0OTKE MAaHHBIX (M300pakeHW#, BHIEO,
TEXHOJIOTUYECKUX CUTHAIOB, MY3bIKH U T.I1.)

. CoBpeMeHHBIE aITOPUTMBI KiTacCUPUKAIK (M300pakeHUH, TEKCTOB U T.I1.)

. WuTennexryanpbHas oOpaboTKa AaHHBIX B ... (IPOMBILUIEHHOCTH, MEIULUHE,
Ou3Hece, MHIYCTPUHU Pa3BIICUECHUH, JOCyTa U JIp.)

. N3Breuenne 3HaHUN U3 TEKCTOB

o JlerekTupoBaHue aHOMaIUN

o Pa3HOBUIHOCTH  CBEpTOYHBIX HEHPOHHBIX ceTed (Ha mpuMepe OAHOMI
apxutektypsl: BERT)

J WHuTennexTyanbHble aITOPUTMbI B paHHEH 1MarHOCTUKE 3a00JIeBaHU

J WHTennexTyanbHble aITOPUTMbI B IEPCOHATN3UPOBAHHON MEIUIIMHE

o WHTemiekTyaabHble aITOPUTMbI B POOOTOTEXHUKE, TPAHCHOPTHBIX CHUCTEMaxX H
T.II.

J WuTennexTyanbHble aIrOPUTMbI B 0aHKOBCKOM JI€JIe/CTPaxOBaHUM/ . ..

Kpurepun onenuBanus:

Pe3ynpTaThl MOATOTOBKY U 3aLIUTHI pedepaTa ONpeseNatoTCs OLIEHKaMH «3a4TEHO», «HE
3a4TEHOY.

O1eHKa «3auTeHO» BBICTABIISIETCS, €CIIM pedepaT MOATOTOBIIEH Ha JOCTATOYHO BEICOKOM
METOJIMYECKOM YPOBHE, a TEMa B IOCTATOYHON CTENIEHHU PACKpbITa B MOSICHUTEIBHOMN 3aIUCKE.

ITpumeps! 3aianuii 1a00paTOPHBIX PadOT:

3ananue Nel: IlpoBenenue pa3Be104HOro aHAJN3a JAHHBIX.

Ieas: [IpoBecTu pa3BeOYHbII aHANNU3 BEHIOPAaHHOTO HAOOPA JAHHBIX.

3agauu: BeiOpaTts HaOop TaOIUYHBIX JaHHBIX (HampuMmep Ha caiite kaggle.com), Habop
TAHHBIX JTOJDKEH coepxaTh He MeHee 10 ctonbioB u 1000 cTpok pa3TUYHBIX THUIIOB.
Onpenenuth XapaKTEepUCTUKU HAOOpa JaHHBIX (TUIBI JaHHBIX, pa3Mep Habopa TaHHBIX, HATUYHE
IPOIYCKOB, yOJIMKAaTOB, KATETOPUAIbHBIX TepeMeHHBIX ). [I[poBecTH KOppensMOHHbIN aHaIN3
MPU3HAKOB M BBIBECTU KOPPEJALMOHHYIO0 MaTpuily. [locTponTs pasnuyHble BU3yanu3auu Jist
NPU3HAKOB (He MeHee 3 pa3nuuHbIX). CaenaTh BHIBOJIBI IO MOJMYYEHHBIM pe3yibTaTaM.

Onucanue orvera: HazaBanue «NeJlaGopatopuoii @ M W Nerpymnmbl», oOTueT B
dopmare html/pdf nomken comepxaTh HCXOIHBIN KOJI, TOTYUYEHHBIE PE3YyIbTAThl, KOMMEHTAPHH,
BBIBO/IBI.

3apanue No2: IlpenBapuresbHasi 00pad0oTKa JAHHBIX U ONITHMM3ALUS
NMPU3HAKOBOI0 MPOCTPAHCTBA.



Iesb: mpoBecTH NpeIBAPUTEIbHYIO0 00paOOTKY U ONTUMH3HPOBATH PU3HAKOBOE
MIPOCTPAHCTBO.

3agauu: BeIOpaTh HAOOp TAaOMMYHBIX JaHHBIX (Hampumep Ha caiite Kaggle.com), Habop
JAHHBIX JIOJDKEH COJep)KaTh MPOMYCKH M KaTeropuaybHble mnepeMeHHble. OIEHUTh Haaudue
IPOIYCKOB, TyOIHMKAaTOB, KAaTETOPHUAIBHBIX TEPEMEHHBIX M UX XapaKTepucCTHKH. [locTpouTh
KOPPEJSILIMOHHYIO MaTpHILy, OIEHUTh BO3MOXKHOCTh HCIOJb30BaTh €€ JJisi 0TOOpa MPU3HAKOB.
3amoMHUTh TPOMYCKHM B JaHHBIX (MOmpoOoBaTh 3 pa3iaM4YHBIX crocoba). 3aKoaupoBaTh
KaTeropualibHble MepeMeHHble (mompoOoBaTh 3 pasznuuHbIX crnocoOa). OLEHUTh Haauuue
BbIOPOCOB (Z-OLIEHKA WIM SIUIUK C YCaMH), yAaJuTbh BBIOpOCHL. McCHosib3yr0o METOJ IJIaBHBIX
KOMIIOHEHT, CXaThb MPHU3HAKOBOE MPOCTPAHCTBO (10 3X KOMIIOHEHT), BU3YAJIU3UPOBATh
pe3yJIbTaT OTHOCUTENBHO LIEIEBON MEPEMEHHON (€CIIM 1IEJIEBOM [IEPEMEHHOIN HET, TO B KauecTBE
ee B3ATh OJUH M3 KaTeropuajbHbBIX Mpu3HakoB). CrenaTe BBIBOJABI IO MOJYYCHHBIM
pe3yabTaTam.

Onucanue otdera: HazaBanume «NeJlaboparoproit @ M M Nerpynmbl», oT4eT B
dopmare html/pdf nomxen conepkaTb HCXOTHBIN KOJI, HOTYYEHHBIE PE3YIbTAaThl, KOMMEHTAPHUH,
BBIBO/IBI.

3apanue Ne3: Knaccupukanus 1anabix. HekonTposiupyemas kiaaccupurkanus
(kmacrepusamus).

Heab: [IpoBecTu KiacTepu3alnio reoJaHHbIX U KJIACCU(UKALINIO TAOIUYHBIX TaHHBIX.

3agauu: 115 peleHus 3aauu KiacTepu3alny BeIOpaTh Ha0Op coaeprKalluii reoJaHHbIe
(xoopauHaThl) (Hanpumep Ha caiite Kaggle.com). [IpoBectu kiacTepu3anuio 3TUX JaHHBIX
(IByMSl MOJIENISIMM ), HACTPOUTH THIIEpIIapaMeTPhl, OLIEHUTh KAYECTBO KJIACTEPU3ALIUH,
BU3YaIM3UPOBATh PE3YJIbTAT C UCIOIB30BAaHUEM KapThl. [[11sl perienus 3a1aun kiaccuukanuu
BbIOpaTh HA0OP TAOJUYHBIX JaHHBIX, 00OYYUTh TPU MOJEIHU, HACTPOUTH TUIIEpIapaMETPhI
Mojesei (ucronb3oBarh grid-search/random-search), oreHUTh KauecTBO Ki1acCH(DUKAIIUH,
MOCTPOUTD TOC-KPUBYIO, BBIOPATH JYUILYI0 MOJeNb. CenaTh BbIBOABI IO MOJy4YEHHBIM
pe3ynbTaTam.

Onucanue otuera: Hazpanne «NeJlaboparopuoiit @ M M Nerpymmei», otder B popmare

html/pdf nomken comepkaTh UCXOIHBIH KO, MOJyYEHHBIE PE3YIIbTAThl, KOMMEHTAPHUHU, BHIBOIBI.

Kpurepun oniernBanmst 1a00paToOpHBIX padoT:
OreHKa «3auTeHO0» BBICTABIISETCS, €CITU JIa0OpaTOpPHBIE PA0OTHI BHIIOJIHEHBI U
3aMIAIIEHBI B [IOJTHOM O0OBEME.

3. OneHo4YHbIe MaTepHAaJIbl HTOTOBOI0 KOHTPOJISI (IPOMEKYTOUYHOM aTTecTauun) v
KpUTEepHUH OlleHUBAHUS

BumoM npoMexxyTouyHOHM aTTecTaluu SIBISIETCS 3a4eT C OIEHKOM. DK3aMeHallMOHHBIN
OWJIET COCTOMT M3 TPEX yacTeH, Kaxxaas B BHUJIE BOMpOca MO OAHOM M3 T€M, OCBEIICHHOW Ha
nekiusax. K 3aueTy ¢ OIeHKO# [omyckaeTcss OO0y4aroluiics, yCIENIHO BBHIMOJHUBIINKA Bce
naboparopHbie pabOTHI, MOATOTOBUBIIMKA M 3alIUTUBIIHKA pedepaT Mo TeMe, COTJTacOBaHHOU ¢
MIPENOAABATEIIEM.

TeMbl TeKIIMOHHBIX MOJTyJIeH (BOMIPOCHI JJIsl 3a4€Ta C OLICHKOH):
Bgenenune. OcuoBHble noHsATUs. Tepmunonorus. O0i1acT U NpUMephl IPUMEHEHUS
Oransl Data Science

Marmmnanoe oOydeHue, 001as MmocTaHOBKA 3a7a9n
CRISP-DM

NS



5. Perpeccus, nepeodydeHwme

6. Tomonoruu HeWpoceTel u 3a1aun AJI1 HUX

7. HeiipocereBas knaccudukanms, Deep Learning

8. CBepTouHbIC HEUPOHHBIC CETH

9. Kunacrepuzanus (k-means)

10. MeTpuku pacCTOSHHMA

11. Kpurepuu Tounoctu (Kappa, ROC, RMSE), omu6ku I/II pona, runoreza A/B
12. TlpenBapurenbHas 00pabOTKa JaHHBIX

13. OnrtuMmuzanus NpU3HAKOBOTO MPOCTPAHCTBA

14. Knaccudukamus (aepeBbs perieHui)

15. Knaccudukanus (ctatuctuyeckasi, 0aileCOBCKUIN TOIXO.)

16. SVM (meTo1 OMOPHBIX BEKTOPOB)

17. Perynspuszanus (L1, L2)

18. AccoumatuBHBIE ANTOPUTMBI (acCOIMAIIMS, TIOCIEI0BATEIbHAS aCCOL[UAIH)
19. BeicokonpousBoauTenbHAs 00pabOTKa TaHHBIX (IPUHIUITEI U MOJIEIIN )

20. Kpurepuu 3¢(HeKTHBHOCTH

21. MHoroypoBHEBOE MalIMHHOE 00y4YeHne. Busyanusamnms

22. O6paboTKa €CTECTBEHHOTO S3bIKa

23. IIporpammusie cpensl u cepuckl (Hadoop, MapReduce, Spark, Yarn, Cassandra)

Kpurepun onenuBanus:

Pe3ynbrartel 3auera ¢ OLICHKOM OIPEAEIAIOTCS OLEHKAMH «OTJIMYHO», «XOPOIIO»,
«YZOBJIETBOPUTEIILHO», «HEYIOBIECTBOPUTEILHO.

O1eHKa «OTIMYHO» BBICTABIISIETCS, €CIIM JJaHbl IPaBUJIbHBIE OTBETHI HAa BCE BOIPOCHI O€3
OMOOK.

OneHka «XOpolo» BBICTABIAETCS, €CIM HMMEIOTCS HE3HAYUTEIIbHBIE HETOYHOCTH B
OTBETAX WJIM HE3HAYUTEIbHBIN JeUIUT B IeTAIU3allMU OTBETA.

OneHka  «yZIOBJIETBOPUTEIIBHO»  BBICTABIIAETCS, €CIOM  HMMEIOTCS  3HAUYUTENbHbIE
HETOYHOCTHU B OTBETAX WJIU 3HAYUTEIbHBIN IEDUINT B AETAIN3ALUU OTBETA.

OneHka «HEYIOBIETBOPUTEIBHO» BBICTABISAETCSA, €CIM OTCYTCTBYET ITOHMMAaHHE
peamera.

4. OueHo4HbIe MaTepHaJIbI I NMPOBEPKH 0CTATOYHBIX 3HAHMH
(chopMUPOBAHHOCTH KOMIIETEHIMIA)

Tect (UIIK 3.1)
1. BeiOepute Bce BepHbIE yTBEpPKICHUS:
a) IlocnenoBaTenbHOCTh UMEET MECTO B CIIy4ae, €CJIM HECKOJIBKO COOBITUI
CBSI3aHBI IPYT C APYTOM.
6) OrtHeceHne HOBOro 00BbEKTa K KAKOMY-JTMOO U3 CYIIECTBYIOIINX KJIacCOB
BBINOJIHSAETCS ITyTeM KIacCU(UKAILIUH.
B) B ciyudae, eciiv HECKOJIBKO COOBITHI CBSI3aHBI PYT C IPYTOM BO BPEMEHH,
MMeeT MECTO TUIl 3aBUCUMOCTH, IMEHYEMBIH acCOLalUs.
r) XpaHuMasi peTpOCIIEKTHBHAs MHPOPMAIIUS TIO3BOJISIET OMPEICIUTh €l OJHY
3aKOHOMEPHOCTD, 3aKJIFOYAIOIIYIOCS B IIOMCKE CYIIECTBYIOIIMX KIaCTEPOB.
2. BrigBieHue NOSITBHBIX WM HEJOSUTBHBIX JIepiKaTeliell KpeAUTHBIX KapT OTHOCHUTCS K
3aaue
a) Knaccuduxamum
0) Accomuanuu
B) IlpornosupoBanus
r) Kiacrepuzauun
3. nig moCTpOeHHs arOPUTMa MATHHHOTO 00Yy4eHUs TpeOyeTcst TPU THIIA BBIOOPOK:



a) OOyuaromas
0) Bammpammonnas
B) TecroBas
r) CrparudunupoBanHas
n) Ksortnas
4. HeiipocereBble KJIacCU(PUKATOPHI OTHOCAT K:
a) Ilapamerpuueckum noaxoaam
0) HemapamerpudeckuMm moaxoaam
B) Ilparmatnueckum noaxonam
r) OKJIEKTUYECKHH MOIX0T
5. VHIyKTUBHBIN NOAXOX ...
a) K UCCIIEJJOBAaHUIO TAHHBIX TIO3BOJISICT TUIIOTE3Y U HAMTHU C €€ MOMOIIBI0 HOBBIE
MyTH AHATUTUYCCKUX PEIICHUN
0) K UCCIIeZJOBaHUIO TaHHBIX MperoaraeT Haluyiue HeKOTOpoit
c(hOpMYyIIMPOBAHHOMN TUITOTE3bI, TIOITBEPIKICHUE UITU OIIPOBEPIKCHUE KOTOPOM
MoCJie aHallu3a JaHHBIX MTO3BOJISET MOTYYUTh HEKOTOPhIE YAaCTHHIE CBE/ICHUS

Kimroun: 1 B) 2 1) 3 2)0)B) 40) 5 2)

HNudopmanus o pazpadoTunkax

3amsatuH Anekcannp Bnagumuposud, a-p TeXH. HayK, npodeccop, aupextop MIIMKH TT'Y.
Kapes CpsarocnaB BacuibeBuu, accCUCTEHT KadeApbl TEOPETHUECKUX OCHOB MH(POPMATUKU
NIIMKH TT'Y.
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