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1. KoMnerenuyuu n HHAUKATOPbI HX JOCTUKCHUS, IIPOBEPHEMbIC NAaHHBIMU
OLCHOYHBIMU MaTEepHaAJIaMHU

Lenbto OCBOEHUS TUCIMIUIMHBI ABIIsICTCS (POPMUPOBAHKE CIICAYIOIINX KOMIETECHIIUI:

[1K-3. Cnocoben OCYIIECTBIIATh HAy4YHO-HMCCIIE0BATEIbCKHE u OTIBITHO-
KOHCTPYKTOPCKHE pa3pabOTKU KaK IPU UCCIEAOBAaHUN CaMOCTOSTENbHBIX TEM, TaK U pa3paboTKu
10 TEMAaTHUKE OpraHu3aliy.

PesynpraTamMu 0CBOCHHUSI TUCIHUIUIMHBI SBISIOTCS CIEAYIONINE MHANKATOPBI JOCTHKCHHUS
KOMIIETEHIIUH:

NIIK-3.1. OcymiecTBiisieTr MpoBeACHUE padoT Mo o00paboTke H aHAIW3y HAy4dHO-
TEXHUYECKON MH(POPMALUU U PE3YIbTATOB UCCIIEI0BAHUM.

2. OneHo4HbIe MaTepUuaJIibl TEKYIIET0 KOHTPOJS U KPUTECPHUH OLICHUBAHUSA

ONeMEeHTEI TEKYLIETO KOHTPOJIA:

— pedepar;
—nabopaTopHbie pPabOTHI.

[Mpumepst Tem pedeparos (UIIK-3.1):
1. CoBpemeHnHble HeEHpoHHBIE ceTH B 00paboTKe JaHHBIX (M300pa)keHUil, BHJIEO,
TEXHOJIOTHYECKUX CUTHAJIOB, MY3BIKH H T.II.)
CoBpeMeHHbIE AITOPUTMBI KJIaCCU(PHUKAIUU (M300paxeHH, TEKCTOB U T.I1.)
3. HHTremnekryaibHas 00paOOTKa JaHHBIX B ... (IPOMBINUICHHOCTH, MEIWIIMHE, OW3HECE,
MHYCTPUHU pa3BIeUYeHUH, J10cyra 1 Jp.)
W3Bnedyenune 3HaHUN U3 TEKCTOB
JleTekTupoBaHUE aHOMAIUI
Pa3HOBHUIHOCTH CBEPTOUHBIX HEUPOHHBIX ceTel (Ha TpPUMEPE OTHOM apXUTEKTYPHI:
BERT)
HHTennexTyaabHbIe aITOPUTMBI B paHHEH TUArHOCTHUKE 3a00JIeBaHUI
WHTennexryanbHble arOPUTMBI B IEPCOHATU3NPOBAHHON METUIITHE
WuTennexryanbHble arOPUTMBI B pOOOTOTEXHUKE, TPAHCIIOPTHBIX CUCTEMAX U T.II.
10. MHTENneKkTyanbHbIe alTOPUTMBI B OAHKOBCKOM JI€JIe/CTPaxOBaHUH/ . ..
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Kputepuu onienuBanus:

Pe3ynbTaThl HOArOTOBKY U 3aIIUTHI pedepara OnpeAesioTCs OLCHKAMU «3auTEHOY, «HE
3a4TEHOY.

OrneHka «3auTeHO» BBICTABIIACTCS, €clii pedepaT MoAroTOBIEH Ha JOCTATOUYHO BHICOKOM
METOUYECKOM YPOBHE, a TeMa B JOCTATOYHON CTETIEHU PACKPHITA B MOSCHUTEILHON 3aIHCKE.

ITpumepsl 3aganuii 1adopatopubix pador (UITK-3.1):

3ananue Nel: [IpoBeneHue pa3Beg04HOr0 aHAJIU3A JaHHBIX.

Heab: [IpoBectu pa3BeqouHbI aHAIH3 BBIOPaHHOTO HAaOOpa JAHHBIX.

3agaum: BeiOpats Habop TaONMUYHBIX JaHHBIX (HampuMmep Ha caiite kaggle.com), HaGop
TAHHBIX JOJDKEH conepxaTh He MeHee 10 ctonbuoB 1 1000 cTpok pa3TUYHBIX THUIIOB.
Omnpenenuth XapakTepUCTUKH HA0Opa JaHHBIX (TUIBI JAHHBIX, pa3Mep Habopa TaHHBIX, HAJTHYHe
MIPOIYCKOB, TyOJUKAaTOB, KATETrOpHUaIbHBIX MepeMeHHBIX). [IpoBecTr KOppesMOHHbII aHaIN3
IIPU3HAKOB U BBIBECTU KOPPEISILIMOHHYIO MaTpully. [locTpouTh paznuyuHble BU3yanu3auu 1
IIPU3HAKOB (He MeHee 3 pa3nuyuHbIX). CaenaTh BHIBOJIBI IO MOJTYYEHHBIM PE3YJIbTaTaM.

Onucanne oruyera: HazaBanue «NeJlaGoparoproit @ M M Nerpymmb», oT4eT B
¢dopmate html/pdf nommxen comepkaTh UCXOTHBIN KOJI, TOJTYUYE€HHBIE PE3YJIbTAThl, KOMMEHTAPHH,
BBIBO/IBI.

3ananue Ne2: [IpenBapuresibHasi 00pad0TKa JaHHBIX U ONTHMHU3ALMS
NPHU3HAKOBOI0 MPOCTPAHCTBA.



Lesb: mpoBecTH NMpeABAPUTEIBHYIO 00paObOTKy U ONITUMH3HPOBATH PU3HAKOBOE
MIPOCTPAHCTBO.

3agaun: BeIOpaTh HaOOp TaONMYHBIX JaHHBIX (HampuMmep Ha caiite Kaggle.com), Habop
JAHHBIX JIOJDKEH COJIEpXKaTh MPOIYCKHM M KaTeropHajbHble nepeMeHHble. OLIEHUTh Halndue
MPOIMYCKOB, AYyOIMKAaTOB, KAaTETOPUAIBbHBIX NEPEMEHHBIX M WX XapakrepucTuku. Iloctpoutsb
KOPPEIIIMOHHYI0 MaTpHILy, OIICHUTh BO3MOXKHOCTh HCIIOJIB30BAaTh €€ I 0TOOpa MpPU3HAKOB.
3anoJIHUTh TMPOMYCKH B JaHHBIX (MompoOoBaTh 3 pasziWyHBIX croco0a). 3aKoaupoBaTh
KaTeropuaibHble IMEepeMeHHbIe (MOmpoOoBaTh 3 pas3nuyHbIX croco6a). OUeHUTh HaIHuue
BBIOPOCOB (Z-OIIEHKA WM SIIMK C YCaMH), YAAJUTh BBIOPOCHL VICIONIB3YyI0 METOJ TJIaBHBIX
KOMIIOHEHT, C)KaThb IPU3HAKOBOE IMPOCTPAHCTBO (IO 3X KOMIIOHEHT), BM3YyalM3UPOBATH
pe3yabTaT OTHOCUTEIBHO LEIEeBOI MEPEMEHHOM (eCin 1eJIeBOi MepeMEeHHON HET, TO B Ka4eCTBE
ee B3ATh OJUH U3 KaTerOpHalbHBIX MpH3HAKOB). CrenaTh BBIBOJBI 10 TIOJYYEHHBIM
pe3ynabTaTam.

Onucanue orvera: HazaBanue «NeJlaboparopnoit @ M1 U Nerpynmbel», oTueT B
¢dopmare html/pdf nomxen coaepkaTh UCXOIHBIN KO, MOTY4YEHHBIE PE3YyNIbTaThl, KOMMEHTAPUH,
BBIBO/IBI.

3apanmne Ne3: Kinaccugukanus 1anubix. HekonTposupyemas kiaaccupukanus
(kynacrepusanus).

Hean: [IpoBecTn kmacTepu3anuio reoJaHHBIX U KIACCU(UKAITUIO TAOJHMYHBIX TAHHBIX.

3agaum: s peueHus 3aaun KiIacTepu3alny BbIOpaTh Habop coJiepKaliuii reoJaHHbIe
(koopnuHatel) (Harpumep Ha caiite Kaggle.com). [IpoBectn kimactepusariio STUX JTaHHBIX
(IBYMST MOJIEIISIMH ), HACTPOUTH THIIEPIIAPAMETPBI, OIICHUTh KAYECTBO KJIaCTEPHU3AITUH,
BHU3YaIM3UPOBATH PE3YIbTAT C UCIOJIB30BaHUEM KapThl. J{J1s perenus 3a1aun kiaccupukanum
BBIOpaTh HAOOP TAOJWYHBIX TAHHBIX, OOYYUTH TPU MOJIEIH, HACTPOUTH THIIEPIIAPAMETPHI
Moeneit (ucmos3oBath grid-search/random-search), oeHUTh Ka4eCTBO KIIACCH(PHUKALINH,
MIOCTPOUTH IOC-KPUBYIO, BBIOPATh Jy4IIyt0 Mojesb. CAenaTh BbIBOBI MO MOJTY4E€HHBIM
pe3ynbTaTam.

Onucanue oryera: Hazpanue «NeJlaboparoproit @ M U Nerpymmsi», otuer B hopmate

html/pdf nomken conepkaTh HCXOHBIH KOJI, TOJYYEHHbBIC PE3Y/IbTaThl, KOMMEHTAPHH, BHIBOJIBI.

Kputepuu onennBanus 1abopaTopHbIX padoT:
OrneHka «3auTeHO» BBICTABIIACTCS, €CliU JabopaTopHbIe PaOOTHI BHITIOIHEHBI U
3alUIIeHBI B IOJHOM 00BbEME.

3. OueHo4Hble MATEPHAJIbI HTOTOBOr0 KOHTPOJISA (MPOMEKYTOYHOH aTTecTaluu) U
KpHUTEepPUH OLleHNBAHUS

Bunom npoMexkyTouHO# arrecTaluu SBISETCS 3a4e€T C OLEHKOM. ODK3aMEHallMOHHBIN
Ouser cocTouT U3 TPEX YacTei, Kaxkjaas B BHUJAE BOIpOca MO OAHOM M3 TeM, OCBELICHHON Ha
nexusax (MIIK-3.1). K 3auety ¢ oneHkoit jonmyckaeTcst 00yJarommics, yCEeHO BHIOTHHUBIINHA
Bce J1abopaTopHble PabOThI, MOATOTOBUBIINI U 3aIIMTUBLIMK pedepaT Mo TeMe, COTIaCOBAHHON
C IIPENOIaBaTEIIEM.

TeMbl IEKITMOHHBIX MOJIYJICH (BOIPOCHI JIJISI 3a4eTa C OIEHKOM):

Beenenne. OcnoBHble ToHATHS. TepmuHONIOTHA. O0IACTH U IPUMEPHI TPUMEHEHHS
Otanel Data Science

MarmuHHOe 00yueHue, o0Ias MOCTaHOBKA 3a/1a4u

CRISP-DM

Perpeccus, nepeoOyueHue

aogrwnE



6. Tomosoruu HeipoceTel U 3a1aun Il HUX

7. HeiipocereBas knaccugukamus, Deep Learning

8. CepTouHbIE HEHPOHHBIE CETH

9. Kuacrepusarnus (k-means)

10. Metpuku paccTostHUNA

11. Kpurepuu tounoctu (Kappa, ROC, RMSE), omu6xu I/l poga, rumore3a A/B
12. TlpenBaputenbHas 00pabOTKa TaHHBIX

13. OnTuMu3anus MPU3HAKOBOTO MPOCTPAHCTBA

14. Knaccudukanms (IepeBbs peHIeHn)

15. Knaccudukanms (ctatucTayeckasi, 0aiieCOBCKHUI MOIX0)

16. SVM (mMeToa OTOpHBIX BEKTOPOB)

17. Perynspuzanus (L1, L2)

18. AcconmaTtuBHBIEC AITOPUTMBI (ACCOIMAIINS, TIOCIIEOBATENbHAS ACCOIIUAIIHS)
19. Bricokompou3BoauTeIbHAS 00pa0OTKA TaHHBIX (MPUHITUITEI U MOJICITN )

20. Kputepun s¢dexTuBHOCTH

21. MHoroypoBHeBO€ MalTMHHOE 00yueHue. Busyanuzarus

22. OOpaboTKa eCTECTBEHHOTO SI3bIKa

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

Kpurepun onenuBanus:

Pesynmprarhl 3aduera C OLEHKOW ONPENEISAIOTCA OLEHKAMH «OTIMYHO», «XOPOIIOY,
«YIOBJIETBOPUTEIBHO», «HEYNOBIETBOPUTEIBHO.

OneHka «OTIUYHO» BBICTABIISETCS, €CIIM JIaHbl IPAaBUIIbHBIE OTBETHI Ha BCE BOIIPOCHI O€3
OLINOOK.

OneHka «XOpoOLIO» BBICTABIAETCS, €CIM HMMEIOTCS HE3HAYUTCIIBHBIE HETOYHOCTU B
OTBETaX WJIN HE3HAUUTEIbHBIN 1eUINT B ACTAIN3ALUN OTBETA.

OneHka  «yZHOBIETBOPUTENIBHO»  BBICTABIIACTCSA, €CIM  HMEIOTCS  3HAYUTEIIbHBIC
HETOYHOCTH B OTBETaX WJIM 3HAUYUTENIbHBIN 1e(UINT B ACTAIN3ALUN OTBETA.

OneHka «HEYIOBIICTBOPUTEIBHO» BBICTABIIACTCS, €CIM OTCYTCTBYET IIOHMMAaHHE
peaMera.

4. OueHo4HbIe MaTepHuaJibl s NpOBepPKH OCTaTOYHBIX 3HAHUI
(chopMHUPOBAHHOCTH KOMIIETEHIIMA)

[IpoBepka OCTaTOYHBIX 3HAHUN TPOBOAUTCA B (popMe TecTa.

[Tpumeps Bompocos k tecty (MITK-3.1)
1. BriGepute Bce BEpHbIE YTBEPIKICHUS:
a) IlocnenoBaTenbHOCTh UMEET MECTO B ClIydae, €CJIM HECKOIBKO COOBITHIA
CBSI3aHBI JPYT C JPYTOM.
6) OTHeceHue HOBOro 0OBEKTa K KAKOMY-JIMO0 U3 CYLIECTBYIOIIUX KJIACCOB
BBINOJIHAETCS ITyTeM KJIaCCU(PUKALIUU.
B) B ciydae, ecim HeCKOJIBKO COOBITHI CBSI3aHBI APYT C IPYrOM BO BPEMEHH,
UMEeT MECTO TUII 3aBUCUMOCTH, IMEHYEMBII accolMallys.
r) XpaHuMas peTpOoCHeKTHBHAs HH(POPMALIUS TIO3BOJISET ONPEAECTUTH Elle OJIHY
3aKOHOMEPHOCTb, 3aKJIFOYAIOIIYIOCS B TIOMCKE CYLIECTBYIOIIMX KJIACTEPOB.
2. BblgBiE€HUE JOSUIBHBIX WM HEJNOSUIBHBIX JiepyKaTeled KpeAUTHBIX KapT OTHOCHUTCS K
3aaue
a) Kontponupyemoii knaccuduxanuu
0) Accomuanuu
B) IIporHozupoBanus
r) HekonTponupyemoii knaccuduxanuu
3. g mocTpoeHHs aNropuT™Ma MallliHHOTO 00yueHHs TpeOyeTCsl TPH THUIIAa BBIOOPOK:



a) OoOyuaromas
0) BammpmanuonHas
B) TecroBas
r) CrparuduuupoBaHHas
n) KsoTHas
4. HeiipocereBble KilacCU(PUKATOPHI OTHOCST K:
a) [lapameTrpudeckum moaxoaam
06) Hemapamerpudeckum mojaxoaam
B) [IparmarmueckuM Imoaxoiam
r) OKJIEKTUYECKUM MOIX0]T
5. MHAyKTUBHBIN OAXON ...
a) K HCCIICOBAHUIO JaHHBIX MO3BOJISIET CHOPMYIHPOBATH THIIOTE3Y M HAUTH C e
MTOMOIIEI0 HOBBIC TTyTH aHATUTHICCKUX PEIICHUI
0) K MCCIEIOBAHUIO JIAaHHBIX MPEANoJiaraeT HaIMUUe HEKOTOPOM
c(OpMYIMPOBAHHON THITOTE3bI, TOATBEPKJACHUE HITH OTIPOBEPIKEHNE KOTOPOH
MOCIIe aHaIN3a JAHHBIX TI03BOJISAET MOJYYUTh HEKOTOPHIE YaCTHBIE CBEICHUS

Knroun: 1 B) 21) 32)0)B) 46) 5 a)

HNudopmanus o pazpadoryukax

3amsTuH Anekcanap BranumupoBud, A-p TexXH. HayK, npodeccop, nupextop UTIMKH TT'Y.

Kapes Casrocnas BacuibeBud, accUCTeHT Kadeapbl TEOPETUYECKUX OCHOB MH(OPMATHUKH
WIIMKH TI'Y.


https://persona.tsu.ru/Home/UserProfile/25415
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