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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-3 CrnocobOeH aHaM3UpOBaTh MPOPECCHOHAIBHYIO WH(OPMAIIUIO, BBIICIATh B HEH
TJIABHOE, CTPYKTYpUpPOBaTh, O(GOPMIIATH M TPEICTAaBIATh B BUJIEC AHAIUTHYECKUX 0030pOB C
000CHOBaHHBIMH BBIBOJIAMU U PEKOMEHJALIUAMU;.

YK-1 CnocoGeH ocyniecTBIsATh KPUTUUECKUN aHAIN3 MPOOIEMHBIX CUTYyalluid Ha OCHOBE
CHCTEMHOI0 II0JIX0/1a, BBIPA0AThIBATh CTPATETUIO JEHCTBUI.

Pe3ynbpraramMu 0cBOEHUS NHMCLUUIUIMHBI SBIISIOTCS CIENYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-3.1 Ocymectusier c6op, 00pabOTKy © aHAIM3 HAYYHO-TEXHUYECKOU
uHpopMaLnu, HeoOXOAUMOM I pelIeHus TPopecCHOHANIbHBIX 3a7a4

NVYK-1.1 BeiaBnser mnpoOJEMHYIO CHTyallMI0, Ha OCHOBE CHCTEMHOIO TOAX0Ja
OCYILECTBIIsICT €€ MHOIO0()aKTOPHBIN aHAJIN3 U JUATHOCTHKY.

NVYK-1.2 OcymectBiaseT MOUCK, OTOOp M CHUCTEMaTu3alMio HHOpPMALMU AJIs
OIpeieNIeHus allbTePHATUBHBIX BAPUAHTOB CTPATETMUECKUX PEIIEHUH B MPOOIEMHOM CUTYaIUH.

NVYK-1.3 Ilpennaraer 1 000CHOBBIBAET CTPATErHIO JAEMCTBUM C yue€TOM OIpaHUYECHUH,
PHCKOB U BO3MOXKHBIX IOCJI€ACTBUH.

2. OneHo4Hble MaTepHaJibl TCKYLIECT0 KOHTPOJA U KPUTCPUHA OLNCHUBaAHUA

OEeMEHTHI TEKYLICTO KOHTPOJIA:

— pedepar.
- 1abopaTopHbIe PabOTHI

[Tpumepsr Tem pedeparos: (OITK-3, VK-1)

. CoBpemeHHbIE HEHpOHHBIE ceTH B 00pabOTKe MaHHBIX (M300pa)keHUil, BHUIEO,
TE€XHOJOTMYECKUX CUTHAIOB, MY3bIKH U T.I1.)

o CoBpeMeHHbIE aITOPUTMBI Ki1acCUPUKAIMU (M300pakeHUH, TEKCTOB U T.I1.)

. WuTennekryanbHas oOpaOOoTKa AAHHBIX B ... (IIPOMBINIJIEHHOCTH, MEIUIUHE,
Ou3Hece, MHIYCTPUU Pa3BIICUEHUN, JOCyTa U JIp.)

. W3BnedeHne 3HaHUN U3 TEKCTOB

. JleTexkTupoBaHue aHOMAIHM

. Pa3HOBHIHOCTH  CBEPTOYHBIX HEHPOHHBIX ceTeil (Ha Tmpumepe OIHOU
apxutekrypsl: BERT)

J WHuTennexTyanbHble aITOPUTMbI B paHHEH THarHOCTHKE 3a00JIeBaHUN

J HHTennexTyanbHble aITOPUTMBI B IEPCOHATN3UPOBAHHON METUIITHE

. WHTemiekTyaabHble aJITOPUTMBI B POOOTOTEXHUKE, TPAHCHOPTHBIX CHUCTEMaxX H
T.IL.

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

Kpurepun onieHnBanus:

Pe3ynbTaThl MOATOTOBKY U 3aIIUTHI pedepara OnpeAesssoTcs OLEHKaMU «3auTeHO», «HE
3a4TEHOY.

OrneHka «3auTeHO0» BBICTABIISETCS, €cl pedepar MOAroTOBIEH Ha JOCTATOYHO BHICOKOM
METOUYECKOM YPOBHE, a TEMA B IOCTATOYHON CTETIEHHM PACKpbITa B MOSICHUTEIBHOM 3aIIUCKE.

[Ipumeps! 3ananuii 1a00paTOpHBIX PadoOT:

3aganue Nel: IIpoBenenne pasBel04YHOI0 aHAJIM3A JAHHBIX.

Hean: [TpoBecT pa3Beq0UHbIN aHAIN3 BRIOPAHHOTO HA0Opa JaHHBIX.

3agaum: BeiOpate HaOop TaOMMYHBIX JaHHBIX (HampuMmep Ha caiite kaggle.com), Habop
JAHHBIX JTOJDKEH cojaeprkaTh He MeHee 10 ctonbioB u 1000 cTpok pa3aTuyHBIX THIIOB.
OnpenenuTb XapaKTepPUCTHKH HAOOpa JaHHBIX (TUIBI JaHHBIX, pa3Mep Habopa JaHHbIX, HAJTMYUE



MPOITYCKOB, TyOIMKATOB, KATETOPUAIBHBIX MTEPEMEHHBIX ). [[poBECTH KOPPENSIIMOHHBIN aHATTN3
MPU3HAKOB M BHIBECTU KOPPENIALUOHHYIO0 MaTpuily. [locTpouTs pa3inyHbie BU3yaIu3auu st
MPU3HAKOB (HE MeHee 3 pa3iauuHbIX). Caenarh BHIBOJBI 110 MOJIYYSHHBIM pe3yibTaTaM.

Onucanue otdera: HazaBanume «NeJlaboparoproit @ M UM Noerpymmb», OT4eT B
dopmare html/pdf nomxen conepkaTb HCXOTHBIN KOJI, HOTYYEHHBIEC PE3YIbTAaThl, KOMMEHTAPHUH,
BBIBO/IBI.

3ananme Ne2: [IpenBapuresibHasi 00pad0TKa JAHHBIX M ONTHUMM3AIHS
NMPU3HAKOBOI0 MPOCTPAHCTBA.

Hexab: npoBecTy mpeaBapUTeNbHYI0 00pabOTKY U ONITUMU3HPOBATH MPU3HAKOBOE
IPOCTPAHCTBO.

3apaun: BeIOpaTh HaOOp TAOJMYHBIX JAaHHBIX (HampuMmep Ha caiite Kaggle.com), Habop
JAHHBIX JIOJDKEH COJIEp)KaTh MPOMYCKH M KaTeropualbHbIE TepeMeHHble. OICHUTh HaTU4He
MPOIYCKOB, yOJUKAaTOB, KAaTErOPHAIIbHBIX MEPEMEHHBIX W WX XapakTepucTuku. [locTpouTh
KOPPENSIIUOHHYI0 MaTPHILy, OLIEHUTh BO3MOXKHOCTh HCIOJIB30BATh €€ /sl 0TOOpa MPHU3HAKOB.
3anoiMHUTh MTPOMYCKHM B JaHHBIX (mompoOoBaTh 3  pa3iuuHbIX crocoba). 3akoAupoBaTh
KaTeropualibHble TepeMeHHbIe (TompoboBaTh 3 pasnuuHBIX crocoba). OLEeHUTh HaIHdue
BBIOPOCOB (Z-OIlEHKa WJIM SIUIUK C yCaMH), yAaduTh BBIOpPOCHL. VCmonb3yl0 METON TIaBHBIX
KOMIIOHEHT, CXaTb IPU3HAKOBOE IIPOCTPAHCTBO (10 3X KOMIIOHEHT), BU3YAJIU3UPOBATh
pe3yNbTaT OTHOCUTENBHO LIEJIeBON MepeMEHHON (eCiH 11eJIeBOM MepeMEeHHOI HEeT, TO B KauecTBe
€e B3ATh OJUH W3 KaTerOpHAIbHBIX TpU3HAKOB). CrenaTh BBIBOALI MO MOJTYYCHHBIM
pe3ynbTaTam.

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

3aganue Ne3: Knaccudgukanus 1anabix. Hekontpoaupyemas kinaccupukanus
(k1acrepusanus).

Hean: [TpoBecTu KIacTepu3aInio re0JaHHBIX U KIAaCCH(PUKAINIO TAOJIMYHBIX TAHHBIX.

3agaum: Ui pelieHns 3aa4n KJIacTepu3aliy BbIOpaTh Ha0op cofeprKalii reogaHHble
(xoopauHaTel) (Harmpumep Ha caite Kaggle.com). [IpoBectu kitactepusamuio TUX TaHHBIX
(IByMsI MOJIEJISIMU ), HACTPOUTH TUIIEPIIAPaMETPBhl, OLIEHUTh Ka4eCTBO KJIACTEPU3aLIH,
BU3YaJIM3UPOBATh PE3YyJIbTAT C UCIOJIB30BaHUEM KapThl. [[i1s perienus 3a1aun kiaccuukanuu
BbIOpaTh HAOOp TAOIMYHBIX JAHHBIX, 0OYUUTh TPH MOJIENH, HACTPOUTH HIIEpIIapaMeTphbl
mojeneit (ncnosb3oBath grid-search/random-search), oreHUTh Ka4eCTBO KITACCH(PUKAIINH,
HOCTPOUTH rOC-KPUBYIO, BBIOpATh JyUIIyI0 MOJieNnb. ClaenaTh BHIBOJIBI IO MOTYYEHHBIM
pe3ynbTaram.

Onucanme oruera: Hazpanue «NeJlabopatopuoit @ M M Nerpynmbi», oT4eT B popmare

html/pdf nomken comepkaTh UCXOHBIH KO, TOJyYSHHBIE PE3YIbTaThl, KOMMEHTAPHH, BHIBOIBI.

Kputepun oniennBanus 1abopaTOpHBIX padoT:
OneHka «3auTeHO0» BBICTABIISETCS, €CIIU JIaDOpaTOpHbIE PA0OTHI BHIIIOJIHEHBI U
3alHUILIEHBI B TIOJTHOM O00BEMe.

3. OneHo4YHbIe MaTepHaJIbl HTOTOBOI0 KOHTPOJISI (MPOMEKYTOYHOH aTTecTaluM) M
kputepuu onennBanus (OIIK-3, YK-1)

Bugom mpomexyTO4HOM arTecTaluu SIBJISETCS 3a4e€T C OLECHKOW. DK3aMEeHAlMOHHBIN
OMJIeT COCTOMT M3 TPEX YacTeH, Kaxaas B BHJIE BOMpOca MO OJHOW M3 T€M, OCBEIICHHOW Ha
aekiusix. K 3adeTy ¢ OIIGHKOH JomycKaeTcss OOYYarolUiics, YCHEIIHO BBIMOJHUBIIUN Bce



nabopaTopHbIe pabOTHI, TOJATOTOBUBIIMKA W 3alIUTUBIINN pedepar mo TeMe, CoriacoBaHHOW ¢
IPEToIaBaTeNIeM.

Tembl TEKIIMOHHBIX MOJTyJIel (BOIIPOCHI JJIs 3a4€Ta C OLEHKOM):
Brenenue. OcHoBHbIe oHATHS. TepmuHonorus. O0acTu ¥ MpUMEpbI MPUMEHEHUS
Oransl Data Science
MammnHoe o0y4yeHue, o01asi IOCTaHOBKA 3ajauu
CRISP-DM
Perpeccusi, nepeoOyuenue
Tonosiornu HeMpoceTe U 3a1aun Il HUX
HetipocereBas knaccudukanus, Deep Learning
CBepTouHbIC HEHPOHHBIC CETH
Knacrepuzanus (k-means)
. MeTrpuku paccTostHUI
. Kputepuu Tounoctu (Kappa, ROC, RMSE), omu6ku IVII poxa, runoresza A/B
. IlpenBapurensHas 00pabOTKa JAHHBIX
OnTumu3anus NpU3HAKOBOT'O MIPOCTPAHCTBA
Knaccudukanus (nepeBbs pernieHuil)
. Kimaccudukanms (crarucruueckasi, 6aiieCOBCKHI TI0IX0T)
SVM (MeTo.1 OIOPHBIX BEKTOPOB)
. Perynspuzanus (L1, L2)
. AcconMaTUBHBIC ANITOPUTMBI (aCCOIMAINS, TOCIIEIOBATEIbHAS ACCOIUAIINS)
. BeicokompousBoauTenbHas 00paboTka JaHHBIX (IPUHIIMITEI U MOJIEIIH )
. Kpurepuu > pextuBaOCTH
. MHoroypoBHeBoe MalinHHOE 00y4eHue. Buzyanuzanus
O6paboTKka ecTeCTBEHHOTO SI3bIKA
. IIporpammusie cpenst u cepsuckl (Hadoop, MapReduce, Spark, Yarn, Cassandra)

CoNoA~WNE

NNNNNRPRRERPRRRRERRE
WNPFPOWOVWONOURAWNRERO

Kputepuu orieHuBaHuS:

PesynmpTaThl 3adera C OIEHKON ONPEACIAIOTCS OIEHKAMH «OTIHYHOY», «XOPOIIOY,
«YJIOBJICTBOPUTEIILHOY, «HEYIOBJICTBOPUTEIHLHOY.

OHGHKa «OTJIIMYHO>» BBICTABJIACTCA, €CIIU JaHbI HpaBI/IJ'II)HI)Ie OTBCTHI HA BCC BOHpOCI)I 663
OIINOOK.

OHGHKa ((XOpOIHO» BBICTABJISICTCsA, €CJIM HMCIOTCA HCE3HAYUUTCIIbHBIE HCETOYHOCTH B
OTBETaX WM HE3HAYUTEIbHBIN NSUINT B JICTAIU3AIUN OTBETA.

OrneHKa  «yIOBJICTBOPUTEIBHO»  BBICTABIISAETCS, €CIH  HMEIOTCS  3HAYMTEIbHBIC
HETOYHOCTHU B OTBETAX WU 3HAYUTEIbHBIN TSUINT B ICTAIN3ALUU OTBETA.

OreHKa «HEYIOBIETBOPUTEIILHO» BBICTABIISAETCS, €CIH OTCYTCTBYET IMOHMMaHHE
npeamera.

4. OueHo4HbIe MaTepHaJIbl Ji ) ¢ NMPOBEPKHU OCTATOYHBIX 3HAHMH
(chopmupoBannocTu kommerenumii) (OIK-3, YK-1)

Tect
1. BeiOepute Bce BepHbIE YTBEPKICHUS:
a) IlocremoBaTesbHOCTh HMEET MECTO B CITydae, €CIIM HECKOIBKO COOBITHI
CBSI3aHBI IPYT C APYTOM.
6) OrtHeceHne HOBOro 00bEKTa K KAKOMY-JTMOO U3 CYIIECTBYIOIIUX KIacCOB
BBINOJIHSAETCS ITyTeM KJIacCU(UKAITUH.
B) B ciydae, ecim HECKOJIBKO COOBITHI CBSI3aHBI APYT C APYTOM BO BPEMEHH,
HUMECT MCCTO THII 3aBUCUMOCTH, HMCHyeMBIﬁ acconuanuys.
r) XpaHuMas peTpOCIEKTUBHAs MHPOPMALUS MTO3BOJIAET ONPENEIUTh ELIe OJHY
3aKOHOMEPHOCTD, 3aKJIIOYAIOIIYIOCS B IIOMCKE CYIIECTBYIOIIMX KIACTEPOB.



2. BrolaBneHue NOSIBHBIX WM HEJIOSUIBHBIX JepKaTeNeil KpeAUTHBIX KapT OTHOCUTCS K
3azaye
a) Knaccudukanun
0) Accomuanuu
B) IlpornosupoBanus
r) Kiacrepuzanuu
3. yig mocTpoeHus aropuTMa MATHHHOTO 00y4eHus TpeOyeTcst TPH THIIAa BBIOOPOK:
a) OOyuaromas
0) BamumpanuonHnas
B) TecroBas
r) CrpatuduuupoBaHHas
n) Ksortnas
4. HeiipocereBble Kilaccu(hUKATOPbI OTHOCHT K:
a) IlapameTrpuueckuM noaxojaam
0) HemapamerpuyeckuM moaxoaam
B) Ilparmartnueckum moaxonaam
r) OKIEKTUYECKUH MOIX0]
5. VHIyKTUBHBIN MOAXON ...
a) K HMCCIICJIOBAHUIO TAaHHBIX MMO3BOJISIET THIIOTE3Y M HAUTH C €€ MMOMOIIBIO HOBBIE
MyTH AaHATUTUYECKUX PEIICHUN
0) K MCCIIEOBAaHUIO JIAHHBIX MPEIOoJIaraeT HaIMUYUe HEKOTOPOM
c(hOpMyIMPOBAHHOMN TUIIOTE3bI, TOJITBEPKICHUE UITU OMPOBEPIKEHUE KOTOPOIt
10CJIe aHAJIM3a JIAHHBIX MTO3BOJISIET MOJIYYUTh HEKOTOPHIE YaCTHBIC CBEICHUS

Kiroun: 1 B8) 21) 3 2)0)B) 46) 5 a)

HNudopmanus o paspadoTunkax

3amsatuH Anekcanap Brnaaumuposuu, 1-p TexH. Hayk, npogeccop, nupekrop UTIMKH TT'Y.
Kapes CesarocnaB BacuiabeBuu, accucTeHT Kadeapbl TEOPETUUECKUX OCHOB MH(POPMATUKU
NIIMKH TT'Y.
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