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1. KOMHeTeHIII/II/I U HHAHAKATOPbLI HUX JOCTHXKCHHUSA, IPOBEpAEMbIC JTaHHBIMHA
OLCHOYHBIMH MaTepHaAIaMH

[{enpro 0OCBOEHUS TUCIUTIINHBI SBISETCS POPMUPOBAHUE CIEAYIOMUX KOMITETECHITUH:

OIIK-1 CnocobeH pemarb akTyaldbHbIE 3ama4dl (yHIAMEHTAIBHOW W TPHUKIATHOM
MaTE€MaTUKH.

YK-1 CriocoGeH ocymecTBIsATh KPUTHYESCKUI aHaIu3 MPOOJIEMHBIX CUTYalluid Ha OCHOBE
CHCTEMHOT0 TI0JIX0/1a, BBIPA0aThIBaTh CTPATETUIO JICHCTBUH.

PesynpraramMu OCBOEHUS NMCLUIUIMHBI SBISIOTCS CIAEAYIOIINE UHIUKATOPBI TOCTHKEHUS
KOMIIETEHLIHM:

HOIIK-1.1 Anammsupyetr mnpoOjemMbl B 00jacTd (yHIAMEHTAJIbHOW M TPHUKIIATHON
MaTEeMaTUKH.

NYK-1.1 BeiBaser mnpoOJeMHYIO CHUTyalldl0, Ha OCHOBE CHCTEMHOTO IOAX0/a
OCYIIECTBIISIET €€ MHOTO(AKTOPHBIN aHAIU3 U THATHOCTHUKY.

NYK-1.2 OcymectBiaser TMOUCK, OTOOP H CHCTEMaTH3aldi0 HHPOPMAUH IS
OTpe/ieNIeHUs] ATbTEPHATUBHBIX BAPUAHTOB CTPATETUYCCKUX PEIICHUH B TIPOOJIEMHOM CUTYAIINH.

NYK-1.3 Ilpennaraer 1 000CHOBBIBAET CTPATETHIO JACHCTBHI C y4e€TOM OTrpaHUYCHHIA,
PHCKOB M BO3MOXKHBIX TIOCIIEICTBUH.

2. OueHo4YHble MaTepUAJIbI TEKYIIEr0 KOHTPOJISI U KPUTEPUH OLleHUBAHUSA

DJIEMEHTBI TCKYIIECTO KOHTPOJIA:

— pedepar;
—1abopaTopHbIC PabOTHI.

[Ipumepst Tem pedeparos (MOIIK-1.1, UYK-1.1, UYK-1.2):
1. CoBpeMeHHbIE HEHPOHHBIE CETH B 00pabOTKE MaHHBIX (M300paKeHUH, BHUIELO,
TEXHOJIOTHYECKUX CUTHAJIOB, MY3BIKH U T.II.)
2. CoBpeMeHHbBIC aITOPUTMBI Ki1acCH(pUKAMK (M300pakKeHUH, TEKCTOB U T.I1.)
NurtennexryanbHas oOpabOTKa JaHHBIX B ... (MPOMBIIIJICHHOCTH, MEIUIIMHE, OU3HECE,
WHIYCTPUU pa3BIEUEHUH, 10CyTa U Jp.)
4. H3BledyeHre 3HAHUM U3 TEKCTOB
JleTekTupoBaHKue aHOMAIUI
Pa3HOBUIHOCTH CBEPTOUYHBIX HEMPOHHBIX ceTed (Ha MpUMEpe OJHON AapXUTEKTYpHI:
BERT)
HNHuTennexTyaibHbIC aITOPUTMBI B paHHEH TUArHOCTUKE 3a00JIeBaHU I
WNHTennexTyalbHble aITOPUTMBI B IEPCOHATUZUPOBAHHON MEAUIIMHE
WNHTennexTyabHbIe aITOPUTMBI B pOOOTOTEXHUKE, TPAHCTIOPTHBIX CUCTEMaXx U T.1I.
0. MaTennexTyanpHble alrOpUTMbI B 0AHKOBCKOM JIeTie/CTPaxOBaHUM/ ...
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Kputepuu onieHnBaHus:

Pe3ynpTaThl MOATOTOBKH U 3aIUTHI pedepaTa ONPENeIoTCs OUEHKAMH «3au4TeHO», «HE
3a4TEHOY.

O1eHKa «3a4TEHOY» BBICTABIISETCA, €CIM pedepar MOATOTOBIEH HA JOCTATOYHO BBICOKOM
METOJMYECKOM YPOBHE, a TEMA B IOCTATOYHOMN CTETIEHHM PACKpbITa B MOSCHUTEIBHOM 3aIIUCKE.

ITpumeps! 3ananuii madbopatopusix pador (MOIIK-1.1, UYK-1.1, UYK-1.2, UYK-1.3):

3ananue Nel: [IpoBeneHue pa3Be10o4HOI0 AHAJIU3A TAHHBIX.

Ieas: [IpoBecTu pa3BeOYHBIN aHAIN3 BHIOPAaHHOTO HaOOpa JaHHBIX.

3agauu: BbIOpaTh HaOOp TaOIMYHBIX JaHHBIX (Hampumep, Ha caiite kaggle.com), Habop
JMaHHBIX JOKeH coaepxkarb He MeHee 10 cronbmoB u 1000 cTpok pa3inHUHBIX THIIOB.
Onpenenuts XapakTepUCTUKU HAOOpa JaHHBIX (TUIBI JaHHBIX, pa3Mep Ha0opa JAHHBIX, HATUYUE
IPOMYCKOB, TyOIMKAaTOB, KaTerOpHalbHBIX MEepeMEHHBIX). [IpoBecTH KOppEsIMOHHbBIN aHaIu3



MPU3HAKOB U BBIBECTH KOPPETSIIMOHHYIO MaTpHIly. [IoCTpouTh pa3nuyHbie BU3yalU3alldd IS
NpU3HAKOB (He MeHee 3 pa3nnuyHbIX). Clenarh BHIBOJBI 110 OMYyYEHHBIM Pe3yJbTaTaM.

Onucanne otrvyera: HazaBanme «NeJlabGopatopHoii @ M M Nerpymmbel», OT4eT B
dopmare html/pdf gomxeH comepxaTh UCXOMHBIN KO, TOJIYYCHHBIC PE3YIbTaThl, KOMMEHTAPHH,
BBIBO/IBI.

3aganue Ne2: IlpeaBapurtenbHass o0pa0oTka JaHHBIX W ONTHMH3ALUS
NPU3HAKOBOI0 NPOCTPAHCTBA.

Leab: mpoBecTH mpeABapUTENbHYI0 OO0pabOTKY W ONTHMHM3HPOBATH IPU3HAKOBOE
IPOCTPAHCTBO.

3agauu: BeIOpaTh HAOOp TAOMUYHBIX JAHHBIX (HarpuMmep, Ha caiite Kaggle.com), Habop
JAHHBIX JOJDKEH COJepXKaTh IPOIYCKH M KaTeropuajbHble NepeMeHHble. OLEHUTh Halndue
IPOIYCKOB, TyOIMKAaTOB, KaTETOPHAIBHBIX NMEPEMEHHBIX W UX XapaKTepUCTHKH. [locTpouts
KOPPESALMOHHYI0 MaTpHIly, OLIEHUTh BO3MOXKHOCTb HCIIOJIb30BATH €€ JUIsl 0TOOpa MpPHU3HAKOB.
3amoMHUTh TPOMYCKHM B JaHHBIX (MOmpoOoBaTh 3 pa3iM4YHBIX crocoba). 3aKoaupoBaTh
KaTeropuajibHble IepeMeHHble (IonpodoBaTh 3 pa3nuyHbIX crocoba). OLEeHUTh Haludue
BbIOPOCOB (Z-OLICHKA WIM SIIIMK C YCaMH), yIaduTh BBIOpOCHL. lcrmonb3yro MeToj TriaBHBIX
KOMIIOHEHT, CXaTb IPHU3HAKOBOE IMPOCTPAHCTBO (0 3X KOMIIOHEHT), BHU3YaJIU3UPOBATh
pe3yabTaT OTHOCUTENBHO IIEJIEBOM IEPEMEHHOM (€CiIU 1eIeBOM NEPEMEHHON HET, TO B Ka4€CTBE
ee B3iATb OJUH U3 KaTeropualbHbIX MpuU3HAaKoOB). CrenaTb BBIBOJABI 10 IOJy4YEHHBIM
pe3ysbTaram.

Onucanne oruera: HazaBanue «NeJlaGoparopnoit @ M UM Nerpymmbel», oT4eT B
dopmare html/pdf momken conepkaTh HCXOTHBIN KOJI, TIOTYYEHHBIC PE3YIbTAaThl, KOMMEHTAPHH,
BBIBO/IbI.

3apanme Ned: Kuaaccupukanms panHbix. HekoHTposmmpyemasi kjaccupukanus
(kyacrepusanusi).

Heab: [IpoBecTu KacTepu3alnio reoJaHHBIX U KJIaCCU(UKAIINIO TAOIUYHBIX TaHHBIX.

3agauu: 115 pelieHus 3a7a4u KiacTepu3alui BbIOpaTh Ha0Op coAepKallinuii reolaHHbIe
(xoopnuHaTel) (Hampumep, Ha caiite Kaggle.com). IIpoBecTn kinacTepusanuio STUX JaHHBIX
(IBymMS MoOjensiMH), HACTPOMTH THUIIEpPIApaMETPhbl, OLEHUTh KAauyecTBO KiacTepH3alluH,
BU3YaIM3UPOBATh PE3yNAbTAT C MCIOJb30BAaHHEM KapThl. [[s pernenus 3aaauu KiacCHU(PpUKAIUU
BbIOpaTh HA0Op TaOJMYHBIX JaHHBIX, OOYYUTh TPH MOJEIH, HACTPOMUTH THIIEepHapaMeTpbl
Mojnernei (ucmonb3oBarh grid-search/random-search), OIleHHTH KadecTBO KJIacCU(UKAILINU,
MOCTPOUTH TOC-KPHUBYIO, BbIOpaTh dydinyro Mmojenb. ChenaTe BBIBOABI MO TMOJTYYEHHBIM
pe3ynbTaTam.

Onucanue oruera: Hazsanue «NeJlabopatopuoit. @ U N Nerpynmsi», oT4eT B popmare
html/pdf nomxen comepxkath UCXOIHBIN KO, MOJYYECHHBIE PE3YIbTAThl, KOMMEHTAPUH, BBIBOIBI.

Kputepun oniernBanmst 1a00paToOpHBIX padoT:
OneHKa «3a4TE€HO» BBICTABISIETCA, €CIH JlabopaTopHbIe pPaOOTHl BBHIMOTHEHBI U
3alUIIEHEI B IIOJIHOM O0BEME.

3. OneHo4YHbIe MAaTepHAJIbl HTOTOBOI0 KOHTPOJISA (MMPOMEKYTOYHOM aTTecTaluu) v
KPUTEPUM OLlEHUBAHMS

BumoM mnpoMexyToOdHOW aTTecTaluu SBISETCS JK3aMeH. OK3aMEHAllMOHHBIN Ouier
COCTOMUT W3 TPEX HACTEH, Ka)xJas B BUJIE€ BOMPOCA MO OJHOM M3 TEM, OCBEIICHHOW Ha JICKIMIX.
VYcioBueM NONyYEHHS 3a 9K3aMEH IOJIOKUTEIIBHOM OLIEHKH SBJSETCS YCIIEIIHOE BBINOJHEHUE
BCEX J1Ta0OpaTOpHBIX paboT U 3ammuTa pedepaTa Mo Teme, COrIacoBaHHOM ¢ MpernoaBaTesieM.



Tembl NEKIMOHHBIX MoTyJiel (Bompock! A ak3amena) (MYK-1.1; UYK-1.2; UYK-1.3):
Beenenue. OcHoBHBIE TOHATHS. TepmuHonorus. O0acTu U MpUMEPhI MPUMEHEHUS
Oransl Data Science

MamnnHoe o0y4eHue, o0miasi MOCTaHOBKA 3a7auu

CRISP-DM

Perpeccus, nepeoOyuenue

Tonosnoruu HEMPOCETEN U 3a1a4n ISl HUX

HetipocereBas knaccudukanus, Deep Learning

CBepTouHbIC HEHPOHHBIE CETH

Kinacrepuzanus (k-means)

. Metpuku paccTrossHun

. Kpurepun tounoctu (Kappa, ROC, RMSE), ommm6kwu I/I1 pona, runoreza A/B

. IIpenBaputensHas 00paboTKa JaHHBIX

. OnTumu3anus NpU3HaAKOBOIO MIPOCTPAHCTBA

. Knmaccudukanus (nepeBbsi perieHwii)

. Kimaccudukanms (crarucruueckasi, 0aiieCOBCKHI MOIX0)

SVM (MeTo1 OTIOpHBIX BEKTOPOB)

. Perynspuzanus (L1, L2)

. AccolMaTUBHBIC aITOPUTMEI (2CCOIMAIIHS, TTOCIICAOBATEIHHASI ACCOIIMAIIHSI )

. BricokorpousBoauTenbHas 00paboTka JaHHBIX (IPUHIIMITBI K MOJCIIH )

. Kpurepun s pextuBHOCTH

. MHoroypoBHeBoe MalMmHHOE 00ydyeHue. Busyanuzamnus

. OOpaboTKa eCTECTBEHHOTO SI3bIKA

. IIporpammusie cpensl u cepBucel (Hadoop, MapReduce, Spark, Yarn, Cassandra)
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Kpurepuu onieHuBaHus:

PesynmpTaThl  9K3aMeHa  ONPEACISIOTCS  OICHKAMH  «OTJIMYHO»,  «XOPOIIOY,
«yIIOBJICTBOPUTEIIHHOY, «HEYOBJICTBOPUTEIHLHOY.

OHGHKa «OTJIIMYHO>» BBICTABJISIECTCA, €CJIIN JJaHbI HpaBI/IJ'II)HI)Ie OTBCTHLI HA BCC BOHpOCI)I 663
OIINOOK.

OHGHKa «XOpOIHO» BBICTABJISICTCsA, €CJIIM HMCIOTCA HCE3HAUUTCIbHBIE HCTOYHOCTH B
OTBETaX WM HE3HAYUTEIbHBIN NSUINT B JICTAIU3AIUN OTBETA.

OrneHKa  «yIOBJICTBOPUTEIBHO»  BBICTABIISIETCS, €CIIM  HMMEIOTCS  3HAYUTEIIbHBIC
HETOYHOCTHU B OTBETAX WJIU 3HAYUTEIbHBIN IEHUINT B ICTAIU3ALNU OTBETA.

OHGHKa «HC}UIOBJ'IGTBOPI/IT@J'II)HO» BBICTABJIACTCA, €CIIn OTCYTCTByeT IIOHUMAHUC
npeamera.

4. OueHouyHbIe MaTepUaJibl I NMPOBEPKH 0CTATOYHBIX 3HAHMH
(cpopMHPOBAHHOCTH KOMIIETEHIIHIA)

[IpoBepka ocTaTOUHBIX 3HAHUN TPOBOAUTCA B (hopMe TecTa.

[Tpumepst BorpocoB k Tecty (MYK-1.1; UYK-1.2; UYK-1.3)

1. BeiOepute Bce BepHbIE YTBEPXKICHUS:

a) IlocenoBaTeIbHOCTh UMEET MECTO B CITydae, €CIIi HECKOJIBKO COOBITHH CBSI3aHBI IPYT
C IpyTOM.

0) OtHeceHHe HOBOTO OO0BEKTa K KaKOMY-THOO W3 CYIIECTBYIOIIUX  KJIACCOB
BBITIOJTHSETCS MMyTeM KJIacCU(DUKAIIIH.

B) B ciydae, ecim HECKOJBKO COOBITHH CBSI3aHBI IPYT C JAPYroM BO BPEMEHH, MMEET
MECTO TUI 3aBUCUMOCTH, IMEHYEMBIH accoIHalus.

r) XpaHumas pPETPOCHEKTHBHAs WHQPOPMANHUsS TIO3BOJISIET ONPEACTUTh €Ile OJHY
3aKOHOMEPHOCTb, 3aKJIIOYAIOIIYIOCS B TIOUCKE CYIIECTBYIOLIIUX KIAaCTEPOB.



3ajaye

2. BreIsgBlIeHHE NOSIIBHBIX WM HEJIOSJILHBIX ;[epncaTeneP”I KpPpCAUTHBIX KapT OTHOCUTCA K

a) Koutponupyemoit knaccudukanum
0) Acconuanuu

B) [IpornosupoBanus

r) HekonTponupyemoii kiaccupukanuu

3. s mOCTpOEHHUS aIropuTMa MAIIMHHOTO 00y4YeHUs TpeOyeTcsl TpU TUIA BBIOOPOK:
a) OOyuaromias

0) Banumanronnas

B) TecroBas

r) CrpaTudunupoBaHHas

1) KBoTHas

4. HeiipocereBble K1acCU(PUKATOPBI OTHOCAT K:
a) Ilapamerpuueckum noaxogam

0) Henmapamerpuieckum moaxoaam

B) IIparmaruyeckum noaxonam

r) OKJIEKTUYECKUH MOAX0/]

5. MHAyKTUBHBIN MOAXOL ...
a) K HUCCIEJIOBaHHMIO JIAaHHBIX MO3BOJSAET C(HOPMYIUpPOBaTh THIIOTE3y M HAWUTH C ee

IMOMOIIIBIO HOBBIC ITYTU aHAJTIUTUYCCKUX pGIIIGHI/If/'I

0) K HCCeIOBAaHUIO JAHHBIX MPEAINoJiaraeT Hajluuue HEKOTOpPOoW chOpMYyIHpPOBAHHON

THUIIOTE3bI, MOATBCPKACHUC HJIW OIIPOBCPIKCHUC KOTOpOﬁ II0CJIC aHaJIM3a AAaHHBIX ITIO3BOJIACT
MOJIYYHUTb HCKOTOPLIC YaCTHBIC CBEACHUA

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

HNudopmanus o paspadoTunkax

3amsTuH Anekcanip Biagumuposud, A-p TeXH. Hayk, npogeccop, qupekrop UTIMKH TI'Y.
Kapes CpsarocnaB BacunbeBuu, accucTeHT Kadeapbl TEOPETHUYECKHMX  OCHOB

unpopmaruku UIIMKH TI'V.
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