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1. KomnereHuun u HHAUKATOPLBI HUX JNOCTUIKCHUSA, IIPOBEPSACMbIC NaHHLBIMU
OLHCHOYHBIMH MaTEepuajIaMu

[{enbro0 OCBOEHMS AUCLUIIINHBI SABJSIETCS (OPMUPOBAHUE CIEIYIOIUX KOMIIETECHIIUMI:

OIIK-1 CnocoGeH oleHMBaTh PoJib MH(GOPMAIKMH, WH(OOPMAIIMOHHBIX TEXHOJIOTHH M
nH(pOpPMAIMOHHOW 0E30MacCHOCTH B COBPEMEHHOM OOINECTBE, MX 3HAUYCHHUE Il o0ecredeHus
00BEKTUBHBIX TOTPEOHOCTEN TNIYHOCTH, OOIIIECTBA U TOCY1apCTBA.

OIIK-14 Cnocoben mpoekTupoBaTh 0a3bl JaHHBIX, AIMHHHCTPHUPOBATH CHCTEMBI
ylnpaBieHHs 6a3aMU TaHHBIX B COOTBETCTBUH C TPEOOBAHUSAMU 10 3alIUTe HHPOPMALIUH.

OIIK-2 CrnocoOeH mpuUMEHSATh MPOrpaMMHBIE CPEICTBA CHUCTEMHOI'O M MPUKIATHOTO
Ha3HAueHWi, B TOM UHCIE OTEYECTBEHHOIO IIPOM3BOACTBA, [UId pElIeHUsd  3axady
po(hecCUOHATILHON e TENIbHOCTH.

OIIK-3 CpoocobeH Ha OCHOBAaHMU COBOKYMHOCTH MAaTeMaTHYECKHUX  METO/0B
pa3pabaTeiBaTh,  OOOCHOBBIBATH W  pPEANU30BBIBATH  MPOLEAYpPHl  pelIeHHus  3aaay
npodeccuoHaNbHOM esTeIbHOCTH.

[IK-2 Cnocoben pa3palaTbiBaTh TpeOOBaHUS K IPOrpaMMHO-alIapaTHBIM CpeICcTBAM
3alUTHl THPOPMAIIMH KOMIIBIOTEPHBIX CUCTEM U CETEH.

Pe3ynbpTatamMu ocBOEHMS JUCLMILIMHBI SBJSIOTCS CIEAYIOLME UHIUKATOPbl JOCTHKEHUS
KOMIIETECHIINH

NOIIK-1.1 VYuuTbiBaeT COBpPEMEHHbIE TEHACHIUH pa3BUTHS HH(GOPMAIIMOHHBIX
TEXHOJIOTHi B CBOEl NpodecCHOHaTbHON AesITeIbHOCTH

NOIIK-14.1 ITonumaer Moelu U CTPYKTYPbI JaHHBIX, (U3NYECKUE MOJI€IH 0a3 TaHHBIX,
MPUHLMIBL OpPraHU3allud M METOJAbl INPOEKTUPOBAaHUS 0a3 JaHHBIX, S3bIKMU U CHUCTEMBI
[IporpaMMHpOBaHUs 6a3 TaHHbIX

HNOIIK-2.3 ®opMmynupyeT NOpemsioKEeHUs MO TPUMEHEHHUIO MPOrpaMMHBIX CPEICTB
CUCTEMHOTO M NpPUKJIAJHOIO HA3HAYEHUH, B TOM YHCIE OTEYECTBEHHOI'O IPOM3BOJCTBA,
UCTIONIBb3YEMBIX IS PELIeHus 3a1a4 NpodecCuOHaIbHON 1eATeNbHOCTH

HOIIK-3.2 OcymecTBiasieT TpUMEHEHHE OCHOBHBIX TMOHSATHN, (PAKTOB, KOHIICTIIIHA,
MPUHLIUIIOB MaTeMaTUKU W HUHGOpPMATUKU U1 pelieHus 3agad  [npodeccroHanbHOM
NesITeIbHOCTU

NOIIK-3.3 BeigBiseT HayyHyl CYLIHOCTh Mpo0OJieM, BO3HMKAKOIIUX B  XOA€
po(heCcCHOHATBHON JEATENbHOCTH, U IPUMEHSAET COOTBETCTBYIOIINN MaTeMaTUYECKH anmapar
11t UX (hopMaT3aliy, aHaJIN3a U BBIPAOOTKH peIeHHs

NIIK-2.2 Pa3zpabaTbiBaeT MaTeMaTHYeCKHE MOENH, Pealu3yeMble B CPEICTBAX 3alUThHI
uHbOopMaIu

NIIK-2.3 IIpoBOOUT MCCIEIOBaHUS C LEJBI0 HaXOXKIEHHUs Haubosee 11eecoo0pa3HbIX
MIPAKTUYECKUX PELIEHUH 110 00€CIIEYEHHIO 3alUThl HH(POpMAaLUK

2. OneHOYHbIE MaTepHajJbl TEKYHIEr0 KOHTPOJISI U KPUTEPUHU OLICHUBaAHUS

DIIeMEHTHI TEKYIEro KOHTPOJIA:

— pedepar.
- TabopaTopHbBIE PadOTHI

Ipumepsr Tem pedeparos: (MOIMK-1.1, MOIK-14.1, UOIIK-2.3, UOIK-3.2, UOIIK-
3.3, UTIK-2.2, UTK-2.3)

. CoBpeMeHHble HEHpPOHHBIE CeTH B 00pabOTKe MaHHBIX (M300pa’keHHil, BHJEO,
TEXHOJIOTMUECKUX CUTHAJIOB, MY3BIKH U T.I1.)

. CoBpeMeHHbIe alTOPUTMBI Ki1accupukanuu (n300paskeHui, TEKCTOB U T.II.)

. WuTennexkryanbHas o0paboTKa MaHHBIX B ... (IPOMBIIUIEHHOCTH, MEIHIIMHE,
Ou3Hece, MHAYCTPUH pa3BICUEHHUH, JoCcyra u Ip.)

. W3BneueHne 3HaHUHN U3 TEKCTOB

° JleTekTHpOoBaHNE aHOMaIUN



. Pa3HOBUIHOCTH  CBEpPTOYHBIX HEHPOHHBIX ceTed (Ha TMpUMepe  OJHOM
apxutexkTypsl: BERT)

. HNHTennekTyalbHbIE AJITOPUTMBI B paHHEH THMArHOCTUKE 3a00JIeBaHUM

. WNHTennexkTyanbHble aITOPUTMbI B IE€PCOHATU3UPOBAHHON MEIULIMHE

. WNHTennexTyanbHble aJTOPUTMBI B POOOTOTEXHUKE, TPAHCHOPTHBIX CHCTEMax W
T.I1.

. WuTennexTyanbHbIe aITOPUTMBI B OAHKOBCKOM JIeJie/CTpaXxOBaHUM/ . . .

Kpurepun oneHnBanus:

Pe3ynbTaThl MOATOTOBKH U 3aLIUTHI pedepaTta OmpeaessioTCs OLEHKaMU «3a4TeHO», «HE
3aYTEHOY.

OreHka «3a4TEHO» BBICTABIIAETCS, €U pedepar MoAroTOBICH Ha TOCTATOYHO BBICOKOM
METOJMYECKOM YPOBHE, a TEMa B JOCTATOUHOM CTEIEHU PACKPBITA B MIOSICHUTEIbHON 3aIIHUCKE.

ITpumeps! 3aaHuii 1a00paTOpHBIX padoT:

3ananmne Nel: IlpoBeaeHue pa3BeJ0OYHOr0 AaHAJIN3a IaHHBIX.

Heas: [IpoBecTy pa3BeouHbli aHAIN3 BHIOPAaHHOTO HA0Opa aHHBIX.

3amaun: BriOpath HaOOp TaOIMUHBIX JaHHBIX (HarpuMmep Ha caiite kaggle.com), Habop
JaHHBIX JOJDKEH cozepkath He MeHee 10 cTtonbuoB u 1000 cTpok pa3imyHbIX THUIIOB.
OnpenenuTh XapaKTepUCTUKU HaOOpa JaHHBIX (TUIIBI JaHHBIX, pa3Mep Ha0opa JaHHbIX, HAIMYKE
IPOITYCKOB, AyOJMKATOB, KATErOPHAIbHBIX IIEpeMEHHBIX). [IpoBecT KOppes MOHHBIH aHaIu3
IIPU3HAKOB U BBIBECTH KOPPEIALMOHHYI0 MaTpully. [TocTponTs pasznuuHble BU3yaau3aluu A
MPU3HAKOB (He MeHee 3 pa3iuuHbiX). CaenaTh BBIBOBI IO MOJYUYEHHBIM PE3yJIbTaTaM.

Onucanue otuyera: HazaBanue «NeJlabopatopHoit @ W UM Nerpynmbel», oT4eT B
¢dopmate html/pdf noymken cogepx aTh HCXOIHBIM KO/, TOJIYYEHHbIE PE3YyIbTaThl, KOMMEHTAPUH,
BBIBO/IBL.

3ananue Ne2: IlpeaBapuresibHas 00pad0TKa JAHHBIX U ONITUMM3ALUS
NPHU3HAKOBOI'0 IPOCTPAHCTBA.

Hean: mpoBecTr mpenBapuTeIIbHYIO 00pabOTKY U ONITUMHU3UPOBATH MMPU3HAKOBOE
MIPOCTPAHCTBO.

3agauu: BeIOpaTh HaOOp TaOMMYHBIX JaHHBIX (Hampumep Ha caiite Kaggle.com), Habop
JAHHBIX JOJDKEH COJIepXKaTh MPOIYCKU M KaTeropHalibHble nepeMeHHble. ONeHUTh Haaudue
MPOITYCKOB, NYOJMKATOB, KaTErOPHAIbHBIX TMEPEMEHHBbIX M WX XapakTepuctuku. [loctpoutsb
KOPPEJSIIMOHHYIO MaTpUIly, OLIEHUTh BO3MOXHOCTb HCIIOJIb30BaTh €€ JJIsi OTOOpa IMpPHU3HAKOB.
3amMoNHUTh MPOMYCKH B JaHHBIX (MOMpoOoBaTh 3 pa3iIMYHBIX criocoba). 3aKoaupoBaTh
KaTeropuajibHble MepeMeHHbIe (MompodoBaTh 3 pa3iIuyHBIX crocoba). OIeHuTh Haludue
BBIOPOCOB (Z-OIIEHKAa WJU SIIIUK C yCaMH), YIaJduTh BBIOpOCHl. MCmonbp3yro MeToi TIIaBHBIX
KOMIIOHEHT, CXaTb IPU3HAKOBOE MPOCTPAHCTBO (0 3X KOMIIOHEHT), BHU3yaJH3UpOBAThH
pe3yabTaT OTHOCUTEIHHO LENIEBOM MepEMEHHOM (eciH 11eTeBOM MepPEeMEHHON HET, TO B KAa4eCTBE
€e B3ATb OJUH M3 KaTeropualbHbIX HpHu3HAKoB). CrenaTb BBIBOABI 10 IOJIYYEHHBIM
pe3yiabTaTam.

Onucanue otuyera: HazaBanme «NoJlaGopatopHoit @ W UM Nerpymmbl», OTYET B
dopmare html/pdf nomken comepxkaTh UCXOIHBIN KO, OJYYCHHBIC PE3YIbTaThl, KOMMEHTAPHH,
BBIBOJIBI.

3aganue Ne3: Kinaccnpukanus nanasix. Hekonrpoaunpyemas kinaccuuxkanus
(kyacrepusanms).

Hean: IIpoBecTr KiIacTEpU3aIMIO T'€OJJaHHBIX U KJIACCH (PUKAIIMIO TAOJTMYHBIX JTaHHBIX.

3amaum: 17 pelieHus 3a/1auil KiacTepu3alii BBIOpaTh HAbOp, copepKaIInii TeoJaHHbIe
(xoopnuHaThl) (Hanpumep Ha caiite Kaggle.com). [IpoBecTu kiacTepu3anuio 3THX JaHHBIX
(}IBYMSI MO)IGJ'ISIMI/I), HaCTPOUTH THIICPpIIapaMeTpbl, OIICHUTb Ka4YCCTBO KJIACTCPpU3alluH,
BU3YAJIM3UPOBATDL PE3YJIbTAT C UCIIOJIb30BAHUECM KAPTHI. JIJ'IS[ PCUICHUA 3a1a4r KJ'IaCCI/I(i)I/IKaI_[I/II/I



BbIOpaTh HA0Op TAOIMYHBIX JAHHBIX, O0YYUTh TPU MOJEIH, HACTPOUTH TUIIEPIIaPaAMETPBI
Mozenel (ncnosib3oBath grid-search/random-search), olieHUTh Ka4eCTBO Kiaccu pUKAINH,
MMOCTPOUTH TOC-KPUBYIO, BRIOPATH JIyqIIy0 MOAeb. CenaTh BHIBOJBI 11O TTOJTYIECHHBIM
pe3yJibTaTaMm.

Onucanue otuera: Hazpanue «NeJlaGopatopuoii @ W W Nerpymmer», otueT B popmare
html/pdf nomwken conepkath HCXOMHBIN KO/, MOJyYEHHBIE PEe3yJIbTaThl, KOMMEHTaPHH, BBIBOJIBI.

Kputepuu oriennBanus 1adopaTopHbIX padoT:
OreHKa «3a4TEHO» BBICTABIISIETCS, €CIU JJaOOpaTOpHbIE paOOThI BHITOJIHEHBI U
3alUIICHBI B TOJIHOM 00bEMeE.

3. OneHOYHbIE MATEPUAJIBI UTOTOBOI0 KOHTPOJIA (IPOMEKYTOUYHON aTTecTauuu) U
kputepun ouenuBanus (MOIIK-1.1, UOIIK-14.1, UOIIK-2.3, UOIIK-3.2, UOIIK-3.3, UTIK-
2.2, UT1K-2.3)

Buniom npomMexyTO4HOM aTTEeCTalMu SIBIISIETCS 3a4€T C OLIEHKOW. buier cocTout u3 Tpéx
yacTed, Kaxzaas B BUJE BOMpPOCA MO OJHOW M3 T€M, OCBEIIEHHON Ha Jekuusx. [lonoxurenpHas
OIICHKa Ha 3aueTe (COTIMYHO», «XOpOIIO»,  «YIOBJETBOPUTEILHO»)  BBICTABISIETCA
00y4JarIIeMyCsl yCIEIIHO BBITOJHUBIIEMY BCE JIAOOpaTOpPHBIE pPadOTHI, MOATOTOBUBIIEMY U
3aIIUTUBIIEMY pedepaT Mo TeMe, COTJIaCOBAaHHOM C MPENoIaBaTelIeM.

Tembl TEKIIMOHHBIX MOJTYyJIeH (BOITPOCHI JIJIS 3a4€Ta C OLICHKOM):
Beenenue. OcHoBHbIe OHATHA. TepMuHonorus. O61acTi ¥ NpuMepbl IPUMEHEHUS
Oransl Data Science
MammaHoe oOydeHue, 00111as MOCTAaHOBKA 3a/1a4H
CRISP-DM
Perpeccust, nepeoOyuenue
Tonosioruu HelpoceTen 1 3a7a4u 1Sl HUX
HeiipocereBas knaccudukanus, Deep Learning
CBepTouHbIC HEWPOHHBIE CETU
Knactepusamus (k-means)
. MeTpuku pacCTOsHHN
. Kpurepuu rounoctu (Kappa, ROC, RMSE), omm6xu I/II pona, runoreza A/B
. IIpenBapurensHas 00paboTKa TaHHBIX
. OnTuMH3aIus NPU3HAKOBOTO MPOCTPAHCTBA
. Knaccudukanus (nepeBbs penieHmii)
. Knaccuduxanus (cratuctuueckas, 6aiiecoBCKUMA MOIXO/)
SVM (MmeTo[ OIOpHBIX BEKTOPOB)
. Perynsapuzanus (L1, L2)
. AccoruaTiBHBIE aJTOPUTMBI (accolalus, MOciae0BaTeIbHAs ACCOLIUALINA)
. BeicokonpousBoauTensHas 00paboTKa NaHHBIX (IPUHIIUIIBI U MOJIEIN)
. Kpurepuu s3¢dhektuBHOCTH
. MHoroypoBHeBoe MalmHHOE o0y4yeHue. Busyanuzanus
. O6paboTKa eCTeCTBEHHOTO S3bIKa
. IIporpammusie cpeast u cepsuckl (Hadoop, MapReduce, Spark, Yarn, Cassandra)
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Kpurtepun orieHnBanus:

PesynbTaTel 3ayeTa C OLEHKOM OIPENEISIOTCS OLEHKAMU «OTIMYHO», «XOPOLIO»,
«YZOBJIETBOPUTEIIBHOY, «HEYAOBJICTBOPUTEIHHO.

O1eHKa «OTIMYHOY» BBICTABIISCTCS, €CIIM JaHbl MPABHIbHBIC OTBETHI HA BCE BOMPOCHI O3
OO OK.



OleHKa «XOpOIIO» BBICTABISACTCS, €CIM HWMEIOTCS HE3HAYMTEIbHBIC HETOYHOCTH B
OTBETaX WJIM HE3HAUYUTEIHHBINA Je(PUIUT B IETaTN3alMH OTBETA.

OneHka  «yJOBIIETBOPUTEIBHO»  BBICTABJISIETCS, €CIM  HMMEIOTCA  3HAYUTEIbHBIC
HETOYHOCTH B OTBETaX WJIM 3HAUYUTEIHHBINA Ne(PUIIUT B I€TaTU3aIMK OTBETA.

OleHKa «HEYJOBJICTBOPUTEIBHO» BBICTABJISETCSA, €CIM OTCYTCTBYET ITOHHMAaHHE
npenMeTa.

4. OueHo4HbIE MaTepuajbl ISt NMPOBEPKHU 0CTATOYHBIX 3HAHU
(chopmupoBannoctu kommnerenumii) (MOIIK-1.1, HOIIK-14.1, HOIIK-2.3, MOIIK-3.2,
HOIIK-3.3, UT1K-2.2, UTIK-2.3)

Tect
1. BriOepure Bce BepHBIC YTBEP)KICHHS:
a) IlocnenoBaTenbHOCTh UMEET MECTO B CITy4ae, €CIM HECKOJIBKO COOBITUI
CBSI3aHBI JIPYT C IPYTOM.
6) OtHeceHue HOBOTO 00OBEKTA K KAKOMY-JIMOO U3 CYIIECTBYIOIIUX KIJIACCOB
BBIMOJIHAETCSA TyTEM KJIacCU(pHUKAIUU.
B) B ciyuae, eciiu HECKOJIBKO COOBITUI CBS3aHBI IPYT C IPYTOM BO BPEMEHH,
MMEET MECTO THUII 3aBUCUMOCTH, HMEHYEMBIH aCCOIUALINS.
r) XpaHuMas peTpOCIEeKTHUBHAs WH(OpPMAIKS TO3BOJISIET ONMPEACTUTH €IIe OAHY
3aKOHOMEPHOCTb, 3aKJIFOYAIOLIYIOCS B IOMCKE CYIECTBYIOIINX KJIaCTEPOB.
2. BblsiBI€HUE JOSUIBHBIX WM HEJIOSUIBHBIX JepXaTejaell KPeAUTHBIX KapT OTHOCUTCS K
3ajaue
a) Kunaccudukanuu
0) Accoumaruu
B) IlporHosupoBanus
r) Kiacrepuzanun
3. Jlns mocTpoeHws anropruT™Ma MalllMHHOTO 00y4YeHust TpeOyeTcsl TpU THITa BIOOPOK:
a) OOyuaromas
0) Bamupanuonnas
B) TecrtoBas
r) CrpatudunupoBanHas
n) Ksotnas
4. HeiipocereBbie Kiaccu(PUKATOPBI OTHOCAT K:
a) [lapameTrpuueckum moaxoaam
6) Henapamerpuueckum noaxojaam
B) Ilparmarnueckum nmoaxonam
r) OKJIEKTUYECKUH MOAX0/1
5. HMHAYKTUBHBIN TOJAXO] ...
a) K MCCIEIOBAHMIO JAHHBIX MO3BOJISICT TUIIOTE3Y M HAWUTH C €€ MOMOIIBIO HOBBIC
MyTH aHATTMTUYECKUX PEIICHUM
0) K MCCIEeOBAHMIO JAHHBIX MMPEAIOJaraeT HaJlu4re HEeKOTOPOr
copMyIMPOBAHHON THIIOTE3bI, MOATBEPIKICHUE W OMPOBEPKEHIE KOTOPOI
MI0CJI€ aHAJIM3a JaHHBIX MTO3BOJISIET MOIYYUTh HEKOTOPbIE YACTHBIE CBEICHUS

Kitoun: 1 8) 2 1) 3 2)0)B) 4 0) 5 a)

HNudopmanus o pazpadoTynkax

3amsTuH Anekcannap BragumupoBud, I-p TeXH. HayK, npodeccop, aupekrop UIIMKH TI'VY.
Kape CasatocnaB BacunmbeBuu, accucTeHT KadeApbl TEOPETHYECKUX  OCHOB
nnpopmatuku UTIMKH TI'Y.
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