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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma qucuuruinabl (Moayisi) «Machine Learning (MammnHOe 00ydeHue)»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHMsi — OakanmaBpuar 1o cnequanbHocT 02.03.01 Marematuka u
KOMIIbIOTEPHbIE HaykH, Npoduiab VICKycCTBEHHBIH MHTEIUIEKT, YTBEPXKAECHHBIH NPHUKA30M
MunuctepcTBa Hayku U Bbiciiero oopasosanus Poccuiickoit @enepauuu Ne 807 ot 23.08.2017
roja.

Wzyuenne mucuuruinabl (Moayns) Machine Learning (MamuHHOE 00y4eHHE) TTO3BOJISET
CTYAECHTaM HayuduTbCs pa3pabaTbiBaTh MOJEIH, CIIOCOOHBIE aHAIU3UPOBaTh OOJBIINE OOBEMBI
JAHHBIX U JeaTh MpeACKa3aHus, YTO HaXOIUT IPUMEHEHHE B Pa3JINYHbIX OTpaciiax. Kpome Toro,
3HaHUE METO/I0B MALIMHHOI0 00yUYEeHMsI CIIOCOOCTBYET aBTOMATH3ALMH IPOLIECCOB U YIYUIIEHUIO
IIPUHATUSA PELICHUM.

MecTo AMCHUILINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMmbl

Hacrosimmas muciurinHa (MOIyJIb) BKJIFOUSHA B YY€OHBIH IIaH 110 IPOTrpaMMe MOATOTOBKH
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAyKH, MPOQUIb
VcKyCCTBEHHBIN MHTEIUIEKT U BXOJUT B 00s13aTeIbHYIO YacTh bioka 1.

Jucnunnuza (MOAYNb) U3y4aercs Ha 2 Kypce Bo 3 ceMecTpe.

Leap u3yyeHHsi TUCHUILUIMHBI (MOYJSA): 3aKitoyaeTcs B (GopMHpOBaHUE y CTYIIEHTOB
TEOPETUICCKHUX 3HAHUH M IPAKTHYECKUX HABBIKOB IO OCHOBAM MAIIMHHOTO O0YYCHHUS, OBJIa/ICHUE
CTyJCHTaMH HWHCTPYMEHTapueM, MOJEISIMU U METOAaMHM MAIIMHHOTO OOYYEeHHMs, a TaKkKe
npruoOpeTEeHNEe HABBIKOB HcCcliefoBarenss JaHHBIX (data scientist) u  pa3paborumka
MaTeMaTHUYECKUX MOJIENIel, METOJ0B U aITOPUTMOB aHAIN3a JaHHBIX.

3agauu u3ydeHusi JUCHUNIUHBI (MOTYJIfA):

— (opmMupoBaHue 3HAHUI KITIOYEBBIX TepMUHOB U MeToposoruu DS, BigData, ML u DL,
OCHOBHBI€ ATaIlbl )KU3HEHHOr0 ukKia ML-3anauu;

— (¢opMUpOBaHUE 3HAHHI O BUIaX METPHK U (DYHKIIMOHAIIOB MOTEPH [Tl 33]1a9 PErPECCUu
U KJaccuUKau, 1 0COOEHHOCTH UX UCTOJIb30BaHMUS,

— ¢opMupoBaHHE 3HAHWNA TMPUHIUNOB pPAOOTHI U OCOOEHHOCTEH METPUUYECKUX
anroputMoB (kKNN, perpeccuss Hanapas-BaTcona), HOpUHIMIIOB HOCTpOEHUS MU OOyueHUs
JUHEHHBIX Mojesel (MHelHas, JorucThueckas perpeccus, SVM), HUX MIIOCH, MHUHYCHI U
OTpaHHUYCHUS,

— (opmupoBaHUEe 3HAHUH, YTO TAKOE TPATUEHTHBIHN CITYCK, €T0 PA3HOBUIHOCTH U 00J1aCTH
MPUMEHEHHUs, 0COOCHHOCTH U MPUHITUIIBI padOTHI JePEeBbEB PEIICHU 1 aHCaMOJIel Ha UX OCHOBE;

— ¢opMupoBaHUe 3HAHUHN CYTH JEKOMIIO3MIIMH OIMOKU Ha cMelieHue u pazopoc (bias-
variance decomposition), moHsTHii ancam6Jeii (03rTUHT, CTeKUHT, blending), anroputMel Random
Forest u OyCTHHr, WX MPEUMYINECTBA W HEIOCTATKH, MPHHIMIIOB W TOAX0a0B s uplift-
MOJICIIUPOBAHUS, CITOCOOBI OLIEHKH TIOJIy9aeMbIX MOJIETICH

— (dopmupoBaHHEe 3HAHUU O TOAXOJAX U AITOPUTMAX KIACTEPU3ANNH U CHUIKEHUS
pazmeproctu (k-means, DBSCAN, wuepapxuueckas knacrepuszanus, PCA, t-SNE, UMAP,
IsoMap), MeToa0B JAETEKIHMH aHOMAJMH: CcTaTucTHYeckue (Z-score, Ttect ['pabbca,
MEXKBapTHIBbHBIA pa3max), merpuueckue (KNN, LOF, Maxanano6uc) u ML-(Isolation Forest,
One-Class SVM);

— (¢opMUpOBaHUE 3HAHUH O BUJIaX MPU3HAKOB (YMCIIOBEIC, KATErOPHAIILHEIC, BDEMCHHBIE,
MIPOCTPAHCTBEHHBIE, (HHAHCOBBIC) U MOJXO0/I0B K X T'€HEepaIlui U 0T00py, 0a30BBIX MOAXOA0B U
WHCTPYMEHTOB HHTEpIpeTanuu mojaeneid MamuuHoro ooyuenus (LIME, SHAP, Shapley flow);

— (¢opMupoBaHUEe YMEHUS MPOBOIUTH 0a30BbIii aHanu3 AaHHbIX (EDA) B Python u nenath
W3 HETO BBIBOJIbI, PACCYUTHIBATE M MHTEPIPETUPOBATH KITFOYECBBIE METPHKH KadyeCcTBa MOJeiIeh
(perpeccusi, knaccupuKaims);
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— ¢opMupoBaHHe YMEHHUs HCIOIB30BaTh MOAXOAbI K Bamumarnuu moxeneit (hold-out,
cross-validation, bootstrap), npumensTs Pipeline, peanu3oBsiBaTh M HACTPaUBaTh METPUUECKUE
anmroput™Mbl  (kKNN, Hanapas-Batcona), mpuMmeHSTh pa3Hble Mepbl pPAacCTOsIHUI, 00ydatsb,
HACTpauBaTh M WHTEPHPETHPOBATH JIMHEHHBIE MOJENU (perpeccusi, JOrUCTUYECKas Perpeccus,
SVM);

— ¢opMupOBaHHE YMEHHUS DPEaM30BbIBATh TPAJAUEHTHBIA CIycK (M MoaudUKalMH) U
UCTIOJIb30BaTh B 00yUeHHH MOJIeel, 00yuaTh M HACTPAauBaTh JIEPEBbsI PEIICHUI U aHCaMOJICBbIC
anroputmbl (OorruHT, crekuHr, blending, Random Forest, OycTuHT), OlleHMBaTh PE3YIbTATHI,
ctpouth uplift-Mozmenu 1Is OLEHKH NPUUYMHHO-CIEACTBEHHBIX 3()()EKTOB M OIECHHBATH X
Ka4yecTBO;

— ¢opMupoBaHHE YMEHHUS pPEau30BbIBaTh AJNTOPUTMbI KJIacTEPU3aLUU U CHUKCHUS
pPasMEpHOCTH, WHTEPIPETHPOBATH PE3YNIbTAThl, BBINOIHATH TOUCK AHOMAJIHHA C IOMOIIBIO
CTaTHUCTUYECKUX, METpUUECKUX U ML-anropuTmMoB, BU3yanu3upoBaTh UX U OLIEHUBATh KAYECTBO;

— ¢opMupoBaHHE yYMEHHs CO3/1aBaTh M OTOUpATh IOJIE3HbIE MPHU3HAKU (BPEMEHHBIE,
reorpaguueckue, (UHAHCOBBIE M T.1.) U paboTaTh C yT€YKaMH IAHHBIX, HHTEPIPETUPOBATH
pe3yNnbTaThl MOJIETICH U BU3yaIl3UPOBaTh BIUsSHUE pu3HakoB ¢ momoribio SHAP/LIME.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUYarOIIMXCs € IeJarorn4ecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus

Conep:xaHue KOMIeTeHITHH

Nuauxkarop
KOMIIETeHIIH U

IlepeyeHb MJIAHUPYEMBIX
pe3yJIbTATOB 00y4eHHs 110
AUCHMIJIMHE (MOTYJIIO)

OIIK-4.

CnocoOeH HaXOIHTh,
aHAIN3UPOBATH,

PEaTM30BLIBATE IIPOIPAMMHO U
HCIIONIb30BaTh Ha MPAKTHUKE
MaTeMaTH4YEeCKHE allTOPUTMEI, B
TOM YHCIIE C IPUMEHEHUEM
COBPEMEHHBIX BBIYHCIHUTEIBHBIX
CUCTEM

OIIK-4.1.

3HaeT 0a30BBIC OCHOBBI
COBPEMEHHOTO MaTEMaTHYECKOTO
arnmapara, CBSI3aHHOTO C
MPOEKTUPOBAHUEM, Pa3padOTKOMH,
peanuzaiyen 1 OleHKOM KauecTBa
MPOTPaMMHBIX TPOTYKTOB U
MPOrPaMMHBIX KOMILJICKCOB B
Pa3IMYHBIX 00JIACTSIX
YEIOBEYECKOHN ICATEINHHOCTH.

OIIK-4.2.

‘YMeeT UCIoNIb30BaTh 3TOT
MaTEeMaTUYECKHUN ammapar B
npohecCHoHaTbHON
JIESATEIBHOCTH.

OIIK-4.3.

NmeeT npakTHUECKUNA ONBIT
MIPUMEHEHUSI COBPEMEHHOTO
MaTeMaTU4YecKoro 3 ammapara,
CBSI3aHHOTO C ITPOEKTUPOBAaHUEM,
pa3paboTKoOl, peanu3anuei u
OIIEHKOW Ka4eCcTBa MPOTPaMMHBIX
MPOAYKTOB M MPOTPAMMHBIX
KOMILJIEKCOB B Pa3TUYHBIX
00J1aCTsIX YeI0BEYSCKON
JIESITEIEHOCTH.

OIIK-6.

Crioco0eH pa3padaTsiBaTh
ANTOPUTMBI M KOMIIBIOTEPHBIC
HPOTPaMMBI, IPUTOIHBIE JUIS
NPaKTHYECKOTO IPUMEHEHHUS

OIIK-6.1.

3HaeT anropuTMbl pa3padoTKH,
KOMIIBIOTCPHBIC IIPOTpaMMBI, a
TaK)Ke alIrOPUTMBI
BBIYUCIIUTEIbHON MaTEMaTUKH B
00J1aCTH UCKYCCTBEHHOTO
HWHTCJIJICKTa

OIIK-6.2.

YMeet pazpabaThiBaTh
MaTeMaTHYeCKUe IPOrpaMMHbIC
NPOAYKTHI U KOMILIEKCHI C
HCIIOJIb30BAaHUEM COBPEMEHHBIX
TEXHOJIOTHii TIPOrPaMMHUPOBAHHS
B 00JIACTH UCKYCCTBEHHOTO
HWHTCJIJICKTa

OIIK-6.3.

Nwmeet mpakTryecKuid OnbIT
pa3pabOTKH HHTEIUIEKTYaTbHBIX
HHGOPMAITUOHHBIX CHCTEM JIJIS
BU3YyaJIM3alMU PE3YJIbTATOB
HCCIEN0BaHUI B 00J1aCTH
HMCKYCCTBEHHOT'O MHTEJICKTA

IK-3

CrniocoGeH MPUMEHSTh METOIbI
MaTeMaTHYeCKOTo 1
ANTOPUTMHUYECKOTO
MO/JICITUPOBAHHUS JIJISI PEIICHUS
KaK TEOPETHYECKHX, TaK U
NPaKTUYECKUX 33/1a4 B PaMKax

IK-3.1.

3HaeT OCHOBHBIE METO/IBI
MaTEMaTHYECKOI0 U
aITOPUTMHUIECKOTO
MO)IeHI/IpOBaHI/IH, a TAKXKEC UX
HpI/IMeHeHI/Ie JJIA peIlIeHI/ISI
TEOPETUYECKHUX M MPUKJIATHBIX
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JCATCIIBHOCTHU

pohecCHOHANTBHOMN

3a1a4

IK-3.2.

VMeer IpUMEHSTh METOIBI
MAaTEeMAaTUYECKOIO U
ANTOPUTMHUYECKOTO
MOJIEITUPOBAHMS ISl aHAIN3a K
peleHns pa3INdHBIX 33134 B
0071aCTH MAaTEMATHUKU U
KOMITBIOTEPHBIX HAYK

I1K-3.3.

Hmeet OMBIT HCTIOTH30BaAHUS
METO/I0B MATEMATHIECKOTO U
aJIrOPUTMHUYECKOTO
MOJICIIUPOBAHUS TIPU PEIICHUN
TEOPETUICCKUX U MPHUKIIATHBIX
3a7a4 B Mpo(heCCHOHATBHOM
JISATEIILHOCTH
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHE YAChI
n HanmeHoBaHnue Ounas gpopma TKY
pa3aesa TUCHUILIAHBI KonrakTHas padora (Tekymmii
MOIYJIAA Jexunu | IpakTn4 CamocrosiTenb KOHTPOJIb
(o) B Ecmle Konrposs Hasi paboTa yCHeBaeII)WOCTH)
3aHATHS
1 OCHOBHBIC TCPMUHBI 8 20 16 Jlomarraee 3amanue
MaITHHHOTO O0yYCHHUS Komnoxsuym
U CMEXXHBIX 00JIacTeH.
OreHka KauecTBa
MoJieien
2 JInnennsle MoaEIN 8 22 16 Jlomarmnee 3aganue
IIpoekt
3 JlepeBbs pemeHnid u 8 24 17 Jlomarraee 3amanue
MOJCIIH, OCHOBAHHEIC Tect
Ha HUX CopeBHOBaHUE
4 Pabora ¢ npusnakamu 6 24 17 Jomarinee 3ananue
Tect
IK3amen 4
Hmozo: 30 90 4 66
Obvem oucuyunaunsl (Mooyis) 190
(6 ax. u.)
Obvem oucyuniunsl (Mooynsn) 5
(6 3au. eo.)
4. CopepxaHue TMCUUILTHHBI (MO1YJIs)
Neni/mt HaumenoBanme pasgeia Coaepsxanue TMCHUILTHHBI (MOYJIA) N0 TeMaM
AUCHUNJIUHBI (MOYJIs1)
1 OCHOBHBIC TEPMHHBI MAITUHHOTO | METPUKHU U (YHKIIMOHAIIBI TOTEPh. DYHKIIMOHAJIBI IOTEPh U METPUKH B

0o0ydeHUs] U CMEXHBIX 00JacTel.
OreHka KayecTBa MoJienen

3a/1ayax perpeccuu M kiaccudukanuu. KoHTpois KadecTBa W BHIOOP
MoJieau. MeTpruiecknue allrOpUTMbI

2 Jlunelinpie MoeH Jlunelinas perpeccusi. Jloructuueckas perpeccus, SVM
3 HepeBbst perienuit u  Monenw, | Perraroniue gepeBbs. CI0KHOCTD aJITOPUTMOB. AHCAaMOJIN aJiITOPUTMOB.
OCHOBaHHBIC Ha HUX I'paguentHbiii OycTuHT. ATumM(T-MOJENMPOBaHWE — TPUHIMIBI U
METOJIBI
4 PaboTa ¢ mpuzHakamu IMoxrunbel 3amad M WX OCOOCHHOCTH, KJacTepu3aius. MeTobl
MOHIKEHUS pasMepHocTH. OOHapyxeHne aHomanmii. ['eHepamms

npuzHakoB. OrOop mpu3HakoB. VMHTepnperauusi Momenedl  u

JUAarHoCTHUKa CABHI'a JaHHBIX
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5. YueOHO-MeTOaHYECKOE O0ecIIeUyeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:
1. ITnaTonos, A. B. MammuHoe oOy4denue : yueOHoe mocodue st By30B / A. B. IlnatoHos.
— 2-e u3n. — Mocksa : MU3narensctBo HOpaiit, 2025. — 89 c. — (Bsicmiee o0pa3oBanue). —

ISBN 978-5-534-20732-3. — Tekcrt : anexktponnblii / Ob6paszoBarenbHas miardopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/558662.

Jlonoanumenvhas numepamypa:
1. IesixonoB, A.I'. MammnaHOoe oOydenune u aHanu3 naHHbIX / A.I'. JIpskonoB. — URL:
https://github.com/Dyakonov/MLDM_BOOK/blob/main/README.md.

6. MarepuajbHO-TeXHHYECKOe o0ecrevdeHne

VYHuBepcuTeT pacrnojaraeT MaTepUalbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JNEHCTBYIOIIMM MPOTUBOIIOKAPHBIM MIPAaBUJIaM U HOpMaM U OOecTeunBarolieil mpoBeIeHNEe BCEX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW IOATOTOBKM, HPAKTUYECKOH M HAy4HO-
HCCJIEIOBATENBCKOM paboT 00ydaromuxcsl, IPeayCMOTPEHHBIX YI€OHBIM MJIAHOM.

[TomereHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH JIsl TPOBEACHUS 3aHATHI
JEKIMOHHOTO THWIA, 3aHATHM CEeMHHApCKOro (MpakTUYECKOro) THMA, TPYIIOBBIX U
WHJUBUIyaJIbHBIX KOHCYJbTALUN, TEKYILIETO KOHTPOJIA U MPOMEXKYTOYHOW aTTECTAllMH, a TaKkKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M IOMEUIEHUS JAJI XpaHEHUS U MPOPUIaKTUYECKOTO
oOciy>)xuBaHus yueOHOro ob6opynoBanus. IlomemeHns: yKOMIIJIEKTOBaHbI CHEIUATU3UPOBAHHON
MeOEeNbI0 U TEXHUYECKHMMM CPEJICTBAMHU OOYyUYEHMS, CIYyXallUMU JJIs NMPEeACTaBlIeHUsl y4eOHOI
uHpopManuu O0JIBIION ayTUTOPHH.

N3yuenue quctumiauHbl (MOAYJs1) 00€CTIeunBaeTCs B yYeOHBIX ayIUTOPHUSIX, OCHAIICHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOU TEXHUKOM;

—  CHENHUAIU3UPOBAHHBIM 000pYyI0BaHHEM, BKIIIOUAs! IEMOHCTPAI[MOHHOE 000PYAOBaHHE.

[Tomernienus 17151 CaMOCTOSTENHHOM paOOThI 00yUJaIOIIMUXCS, B TOM YHCIIE PUCITOCOOTIEHHBIE
JUIS MCIIOJIb30BAaHUS WHBAIMAAMHM M JIMI[AMU C OTPAaHUYEHHBIMU BO3MOYKHOCTSMH 3/10POBbS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» H
o0ecrieyeHHeM JOCTyna K B DJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyuaromMess TpeAoCTaBiseTcs JAOCTyn (B TOM 4YHMCIE YHaleHHBIH) K pecypcam
MH(OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «VHTepHeT», JIeKTPOHHBIM pecypcaMm (B TOM
YHCJI€ AJNEKTPOHHBIM OHMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JTaHHBIX U HHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumenoBanue moprania Ccpuika
(M31aHMA, Kypca, TOKYMEHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
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https://urait.ru/bcode/558662
https://github.com/Dyakonov/MLDM_BOOK/blob/main/README.md
https://elibrary.ru/defaultx.asp

oubnmoreka

2. | basa mansbix as I T-crienuanucTos https://habr.com

3. | ba3a nanneix ScienceDirect https://www.sciencedirect.com

4. | OdunmanbHbIi caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BhICIIEro oOpa3zoBanus Poccuiickoit @eneparyn

5. | ®enepanbhbiii mopran «Poccuiickoe obpasosanue" | https://www.edu.ru/

6. | Uudopmarmonnas cuctema "Equnoe okno moctyma | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”

7. | EnunHas KoiuieKkuus udpOoBEIX 00pa3oBaTelIbHBIX http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHbIi HEHTP HHYOPMALIHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeueHs WHDOPMAIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHUH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOAYIII0), B TOM YHCIE KOMIUIEKT JIMIEH3UOHHOTO
IPOrpaMMHOTO  OOECIICYeHHs, COBPEMEHHBIE Tpo(decCHOoHaNbHbIE 0a3bl  JaHHBIX U
MH(OPMaIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaunmenoBanue 1O IIpousBoacTBO JluneH3nonHoe / cBOOOIHO

pacnpocTpaHsieMoe

OnepanuoHHble CUCTEMbI:
Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | nmuuensnonHoe
bpaysepsbI:
Sunekc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacmpocTpaHsIeMoe
Google Chrome 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUITOKEHUSA:
Microsoft Imagine (Visio, OneNote) 3apy0eKHOE JIMIEH3HOHHOE
TeXstudio 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apyOeiKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o0ecneyeHne Uisl IVIAHUPOBAHHUSI M Y4eTa BPeMEHH:
Toggle app | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpapjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGesxnoe | nuuensnonHOe
CucreMbl ynpaJjeHusi 6a3aMu TaHHBIX:
Microsoft Imagine (SQL Server) | sapyGexHoe | nmuuensnonHoe
Cucrtemsbl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapyGesxHoe | nuuensnonHoe
CnpaBoYHO-IIPABOBBIE CHCTEMBI:
KoncynbranTIlintoc: cripaBoYHO-TIpaBoBast OTEYECTBEHHOE JHMUEH3HOHHOE
cucTemMa
CpencTBa aHTHBMPYCHO# 3aIUTHI:
Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE JIMILEH3UOHHOE
Crangaptabiii Russian Edition
Cpensl pazpadoTKm:
Visual Studio Code 3apy0exHOe cBOOOJIHO pacrpocTpaHsIeMoe
Bash (Unix shell) 3apy0exKHOE CBOOOIHO PaCIIPOCTPAHAECMOE
Anaconda 3apy0OeKHOe CBOOOIHO PaCIPOCTPAHAECMOE
Robotic Operating System 3apy0ekHOoe cBOOOTHO pacpOCTpaHsIeMOe
CopelliaSim 3apy0ekHOoe cBOOOJTHO pacpoCTpaHsIeMOe
Google Colaboratory 3apy0exKHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
IMakeThl MPOrPAMMHBIX CPEICTB H GHOJIMOTEK:
AutoPsy 3apy0OeKHOe CBOOOIHO PaCIPOCTPAHAECMOE
Interactive Disassembler (IDA) 3apyOexHOe CBOOOHO pacIpoCTpaHseMoe

Cucrtembl ynpaieHusi 0néanorpaguyeckoil HHpopManuei:
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https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Zotero | 3apyOexkHOE | CBOOOIHO pacIpoOCTpaHsIeMOe
CepBuCHI H CTYKOBI:

Bind 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHSIEMOE
Docker 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIEMOe

7. MeTtoanuyeckue U OlleHOYHbIE MATEPUAJIBI
MeToanuyeckne yKkazaHus JJ1s1 00yYAKOIMXCS M0 OCBOEHHUIO TUCIUILUIMHBI (MO1YJIA)

B npouecce nzyuenust aucuumuimasl (Moyisi) «Machine Learning (MamuuHOE 00ydeHue)»
B PaMKax TEKYIIETO0 KOHTPOJIS YCIEBAEMOCTH MCHOIB3YIOTCS TaKue BUIBI YI€OHOH paboThI, KaK
JEKIMsI, CEeMUHAphl M JOMAllHUE 33JaHus, TECTbI, MPOEKT, a TaKXKE pPA3IUYHbIC BHJBI
CaMOCTOATENIFHON PabOTHl O0ydYaromuXcs MO 3aJaHUI0 IIPEToJaBaTels, HalpaBlICHHBIE Ha
pa3sBUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHKH,  3aKpeIUIeHHEe  MPaKTHYECKUX
npodeccCHOHaIbHBIX KOMIIETCHIINI, TOOIPEHHE HHUIUATHB.

Jlexyus — CcHCTEMAaTHYeCKOe, IMOCJIEI0BATEIBHOE, MOHOJOTHYECKOE  H3JI0KECHUE
npernoiaBaTesieM yueOHOT0 MaTepuaa, Kak IpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpormecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JIEKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HJCH, BBIBOJBI W OOOOIICHUS JICKIIMW; BBIICIATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI WMJIM MAaTEpUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHCHHMS, U MOMBITATHCS HAWTHU OTBETHI B PEKOMEHIOBaHHOU nuTeparype. Eciu
pa3o0parbcsi B Marepuaje HE yHaercs, cieayeT c(hOopMyIupoBaTh BOIPOC W 3a1aTh €ro
NPEIoIaBaTeI0 Ha KOHCYJIBTAI[MH WM BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Yuacmue 6 cemunape (ayoumopmuas paboma) — akTuBHas paboTa CTyJeHTa Ha CEMHUHApe,
€r0 OTBETHI Ha BOIIPOCHI MTPEIIOIaBATENsl U YUACTHE B JIUCKYCCHHU.

Jis ycrenHoro yqacTHsi B CEeMUHApe CTyIEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMHUTHCS C
TEMOW OOCYKICHHUS, POYUTATh HEOOXOJMMBIC MaTepHaibl U MOJArOTOBUTH BOMPOCHL. BaxkHO
AKTHUBHO CJIYIIaTh M BOBJICKATHCS B IMCKYCCHUIO, BHICKA3bIBAasi CBOM MHCHHS M apTyMEHTUPYS HX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJABATENS CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
OMHPAsCh HA U3YYCHHBIM MaTeprall. Takxke MOJIe3HO MO ICPKUBATH TUAJTIOT C OJJHOKYPCHUKAMH,
9TOOBI 000TaTUTh OOCYXACHHUE U PACHIUPUTH CBOHM 3HAHHUSI.

Copesnoganue — OPTaHNU30BAaHHOE MEPOMNPHUATHE, B paMKaX KOTOPOrO YYaCTHHUKHU
CONEPHUYAIOT JPYr C APYrOM JUIsl JOCTHXKEHHS OIPEACIICHHOW IIeNH, JAEMOHCTPUPYS CBOU
HaBBIKH, 3HAHMS WK CIIOCOOHOCTH B 3aJJaHHOH 00JIacTH.

B nporecce noAroToBKM K COPEBHOBAHUIO OMUPANTECH HA CIEIYIOLIME PEKOMEHAAIUY:

1. llonumanue 3aaayM: BHUMATEIBHO W3YUYUTE YCIOBUS COPEBHOBAHUS M YETKO
OTpeieNIuTe 3a/1ayy, KOTOPYI0 HEOOXOAMMO peluTh. YOeAuTech, YTO Bbl MOHHMMAETe, KaKue
METPUKH OyIYyT UCTIOJIb30BATHCS JUIsl OLICHKHU BalllUX PE3yIbTaTOB.

2. Coop naHHBIX: O3HAaKOMBTECh C TpPENOCTaBIeHHBIM HabopoMm naHHBIX. [IpoBemute
aHaJu3 JaHHBIX, BBIABUTE MPOMYIIEHHBIC 3HAYEHHS, BBIOPOCHI U IPYTHE€ OCOOEHHOCTH, KOTOPHIE
MOTYT HOBJIMSITh HA MOJIETb.

3. BbIOOp aJdropuTMoOB: WCCIEIyWTe pa3IHYHBIC AITOPHUTMBI MAIIMHHOTO OOYyUYEeHHS,
MOAXOJAIINE 7S Bamiei 3aaauu. HauHuTe ¢ MpOCTBIX MOJENeid, 3aTeM Mepexoaute K Ooiee
CJIOKHBIM, €CJIU 9TO HEOOXOIUMO.

4. O0yuyeHune W BaJuIAUMA: pPa3feUTe JaHHBIE HA OOYYaION[yI0 U TECTOBYIO BBHIOOPKH.
Hcnonp3yiiTe Kpocc-BaIMIAIIMIO TSI OIIEHKH Ka4eCcTBa MOJICTTH M N30eKaHus TTepeoOyIeHHUSI.

5. OnTuMHu3anus runepnapaMeTpoB: JKCIIEPUMEHTHPYIHTE C HACTPOUKAMH aJTOPUTMOB,
JUTSL HAXOXKJEHUST ONTUMATBHBIX THIIEPIIapaMETPOB.

6. JlokyMeHTauusl ¥ Mpe3eHTAIMs: BEIUTE 3aliCH O CBOMX MOJXO0JaX, pe3yibTaTax W
BbIBOIaX. [10ATOTOBBTE SICHYIO M CTPYKTYPHUPOBAHHYIO MPE3EHTAIMIO JIJIs1 (PUHATBLHOTO OTYETA.
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7. O0paTHasi cBSI3b W YJy4llleHHe: IIOCJIe TOJy4YeHHUS pe3yNbTaTOB COPEBHOBAHMUS
MPOAHATM3UPYHTE OMMOKA W HEAOCTAaTKM Bamied wmojenu. Vcmonp3yldTe 3TOT ONBIT s
yIIy4IlIEHUS] CBOMX HaBBIKOB B Oy yIieM

IIpoexm — uccnenoBaTenbcKas padboTa 1Mo Kypcy U Mpe3eHTaIus pe3yIbTaToB.

Jis ycnemHod MOArOTOBKM K MHPOEKTY: YETKO OMNpEeNesIUTe LEeNH M 33Jayd MpPOeKTa,
pacripeieiuTe posid U OOS3aHHOCTH MEXIY YYaCTHHKAMM, a TaKKe YCTaHOBHTE CPOKHU
BBITNIOJTHEHUSI KaXKI0W YacTu paboThl. PerynspHo npoBoauTe BCTpeuu AJis 00CYKASHHs Tporpecca
U peIleHUs] BO3HUKAIOIINX BOIPOCOB.

Tecm — ocobas Qopma mpoBepku 3HaHHI. [IpoBomuTCs mMOcie OCBOEHHS OIHOM WU
HECKOJIBKMX TEM WM CBMJETEIBCTBYET O KAYECTBE IOHMMAaHUS OCHOBHBIX IOHATUH HM3y4aeMOro
Marepuana. TecToBble 3aaHMsl COCTaBIEHbl K KIKOYEBBIM ITOHSATUSAM, OCHOBHBIM pa3Jieiam,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOpUsAM U3y4aeMOU TUCHUIUIMHBI (MOAYIIS).

Jl71s MOATOTOBKH K TeCTy HEOOXOAMMO 3HATh TEPMUHOJOTUYECKUI anmapaT AUCLUILIMHBI
(MomyIs), TOHUMATh CMBICI HAYYHBIX KATETOPUN U YMETh UX HCII0JIb30BaTh B PO ECCHOHATIBLHOM
Jnekcuke. BrnageHue mOHATUHHBIM anmapaToM, BKIIOUEHHBIM B TECTOBBIE 3aJIaHUSI, MO3BOJISIET
IpernojaBaTet0o  ObICTPO  MPOBEPUTH  YPOBEHb  IMOHMMAHMSI  CTYAEHTaMU  Ba)KHBIX
METOI0JIOTUYECKUX KaTerOpHil.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

[lpu pabore Ham JOMAIIHUMH 33JaHUSIMH  Ba)KHO BHUMATEIbHO O3HAKOMHUTHCS C
Tp€6OBaHI/IHMI/I N CpOKaMH BBIIIOJIHCHUA. PCKOMGHI[yeTCﬂ pa36I/IBaTI) 3aJJaHus Ha JTallbl, 4TOOBI
U30eKaTh TMEPErpy3KH W JIy4Yllle yYCBOUTH Marepuai. crosib30BaTh pa3iUYHbIC HCTOYHUKHU
UH(OpPMAaLNK, BKIIIOYas YIeOHUKH U OHJIAWH-PECYPCHI, U 00see TITy00KOro MOHUMAHUS TEMBI.

Camocmosmenvnas paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIyOJEHHOE
U3y4eHHE OTJCIBHBIX TEM M BOIPOCOB YIeOHOW JUCIUTUTMHBI (MOIYIIS).

B nporuecce camoctosTensHON paboThl CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrajaMH P MUHUMAJIFHOM y4aCTHHU MpernoaBaTesis. 3a1aul CTyIeHTa BKIIOYAIOT padboTy
C KOHCIEKTaMH JIeKIHi (06paboTka TeKCTa), MIOBTOPHOE U3yUeHUE YUEOHBIX MaTepUaIOB IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JIOMOTHUTEIBHBIX TEM, BHITIOJHEHNE YIeOHO-NCCIIETOBATEIBCKUX
3aIaHUI U IpYyToe€.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB Oﬁy‘leﬂl/lﬂ mo JTMCHMIIJIMHE (MO}]yJIlO)

Kpurepun nosy4eHusi ypoBHA M OLCHHBAHUA C(POPMHUPOBAHHOCTH KOMIICTCHIMI 1O
aucaumuinHe (MoayJo) «Machine Learning (MammuHoe o0yueHnue)»

OrneHuBaHue YpOBHsS Y4EOHBIX IOCTHKEHHH, oOydaromuxcs Mo AUCHUIUIMHE (MOJIYIIO),
OCYIIECTBIISECTCSA B BUJIE TEKYIETO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHON aTTECTALAH.

IIpoMeskyTouHasi aTTecTanMs MO JUCUUIUIMHE (MOJYJIO) OCYILECTBISETCS B (opme
9K3amena, Ipu 3TOM MPOBOJIUTCS OLIEHKA KOMITETEHINH, c(hOPMUPOBAHHBIX 110 IUCHUIUIMHE.

Jlns omeHMBaHHS TEKYIIETO KOHTPOJS YCIEBAaEMOCTH M TMPOMEKYTOUHOW AaTTecTaluu
UCTIONB3YETCS JIecATUOAIIbHAS IIIKalla OLIEHWBAHUSA, KOTOpask COOTHOCUTCS C TPaAULIMOHHOU
nATHOATUTPHON MITKAJION CIIETYIOIIMM 00pa3oM:

JecaTubannbHasi OneHka 3a 3a4er IIaTubdannbHas O0mas xapakTepUCTHKA pe3yJabTaTa
OLICHKA OLICHKA 00y4eHMs MO JTMCHUTILUINHE (MOIY.TI0)

10 3aureHo OTanaHO CTyIeHT MOTHOCTHIO BIAJACET 3HAHUSIMH,

9 3auTeHo OTIMYHO H3JI0KEHHBIMU B pabodell mporpamme,

8 3auTeHo OTIM4EO riyOOKO ocMblcisier aucuuiuinHy. OH
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JlecaTnboanabHas
OIleHKA

Ouenka 3a 3auer

IIaTnoananLHas
OILICHKA

OO0uas xapakTepucTUKa pe3yabTaTa
00y4YeHus1 Mo JUCHUILTUHE (MOIYJIIO)

CaMOCTOSITEIILHO u JIOTUYECKH
[IOCJIEIOBATEILHO  OTBEYAET Ha  BCE
BONIPOCHI, AKIEHTUPYsl BHUMaHHE Ha
Han0o0JIee BAXKHOM. Y MEET aHATM3UPOBATh,
CPaBHHBATb, KJIaCCH(PHUIIMPOBATS,
000011aTh, KOHKPETH3HPOBATh u
CHUCTEMAaTHU3UPOBAThH W3yYCHHBIH
MaTepHal, BBIACISS KITFOUSBIC MOMEHTBI 1
yCTaHaBIMBas NPUYHMHHO-CIICJICTBCHHBIC
cBs3u. YeTko (QOpPMYyITUpPYEeT OTBETHI,
YBEPEHHO HHTCPIPETUPYET PE3YJIbTAThI
aHaIM30B W JIDYTHX HCCIICJAOBaHMM, a
TaKKe pelnaeT CioxHbie 3amaun. CTyJIeHT
XOPOIIO 3HAKOM c MeTOAaMH
HACCIENOBAaHMS,  HEOOXOIWMBIMH ISt
MIPAKTHYECKON JEATCILHOCTH, M YMEET
CBA3bIBATH  TCOPETHYCCKHE  ACIEKTHI
JUCIUTLTAHBL (MOIYTIs1) C MPAKTUIECKIMH
3aJa4aMH.

3auTeHo

Xopomo

3auTeHo

Xoporo

CryneHT o0jafaeT 3HAHUSAMU MpeaMeTa
[IOYTH B TIOJIHOM O0O0beMe pabodeit
MIPOrPaMMBbI u CaMOCTOSTENBHO,
JIOTHYECKH MOCIeI0BaATEILHO u
BCECTOPOHHE OTBEYAET Ha BCE BOIPOCHI,
aKUEHTUpPYs BHHMaHHe Ha Haubomee
3HaYMMBIX ~ MoMeHTaXx. OH  ymeeT
AHAJIM3UPOBATD, CpaBHUBATh,
KJIAaCCU(UIPOBATD, 0000111aTh,
KOHKPETU3UPOBATh U CUCTEMAaTH3UPOBATh
WU3Y4YECHHBId MaTepuas, BbIAEIAS €ro
KIIOYEBbIC AaCMEeKThl M yCTAaHABIUBAS
IMPUYIUHHO-CJICACTBCHHBIC CBsI3H.
dopMynUpyeT CBOM OTBETHI, YBEPEHHO
HHTEPIPETUPYET PE3YIIbTAThl AHAJIM30B U
JIPYTUX UCCIENO0BAaHUM, a TaKKe peliaer
CJIOKHBIE CUTYaIlOHHBIC 3aj1a4H.
CTyZIeHT XOpOoIIO 3HAKOM C METOJaMu
HCCIICIOBAHMS, HEOOXOAUMBIMM  JISI
MPAKTUYECKON JEATEIBHOCTH, M yMEET
CBs3bIBATH TECOPETUYCCKUEC ACIICKThI
IpeIMeTa ¢ MPaKTHYECKUMU 3a/1a4aMH.

3auTeHo

Y,I[OBJ'ICTBOpI/ITCJ'ILHO

3auTeHo

Y,I[OBJ'ICTBOpI/ITCJ'ILHO

CryneHT obnagaer 0a30BBIMU 3HAHUSIMH
o  JIHUCHUILINHE (Momyto), HO
HCIBITHIBACT TPYJHOCTH pu
CaMOCTOSITETIbHBIX OTBETaX U UCTOJIb3yeT
HeTouHble (OpMYyIUpOBKH. B xoxe
OTBETOB  OH  JIONMYCKaeT  OIIMOKH,
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JdecarndannbHasg) OuneHka 3a 3a4er IIssiTn6annbHas OO0mas xapakTepucTHKA pe3yJibTaTa
OLIEHKA OLICHKA 00y4eHHs N0 JUCHUTILVINHE (MOIYJTI0)

Kacaromuyecss CyTH BOIIPOCOB. CTyI[eHT
CII0CO0CH peuiaTtb TOJIBKO CaMBbIC
OpoCThI€ 3aJa4yud MW BJIAACCT JIMIIb
MHWHHUMAaJIbHBIM Ha60pOM METOJ0B

HCCIIEIOBaHMUS.
3 He 3aureno He cnan CryneHT He OBIafen o00sS3aTeTbHBIM
He 3aureno He cnan MHUHUMYMOM 3HAHUU 110 npeaMeTy U HE

1 He 3auteHo He cnan MOXKET OTBETUTH Ha BOIIPOCHI, JAXKE €CIIN

npenogaBaTeiib 3a4aCT AOMOJHUTCIbHBIC

HAaBOISTITHE BOTIPOCHI.

Hucturmuaa  (Moxyns) «Machine Learning (MammaHOe 0O0ydeHHE)» OIEHHUBACTCS
CJICAYIOIIUM 00pa3oM:

AKTHBHOCTH Bec |KoauyectBo Onucanune
Homamnue 3amanus | 15% 13 HaGop 3azma4 mo TemMam Helenu
Tect 15% 1 OTBeTH! Ha BOIIPOCHL, IO U3YUYEHHBIM TEMaM
CopeBHOBaHUE 25% 1 MeponpusTtue, B paMKax KOTOPOTO YUaCTHUKHU

CONEPHUYAIOT JPYT C IPYTOM JUIS TOCTHKECHUSI
OIPEICICHHOM eI, IEMOHCTPUPYS CBOM HABBIKH, 3HAHHS
WJIM CIIOCOOHOCTH B 3aJaHHON 00J1acTu

[Tpoekt 25% 1 Hccnenoparenbckas padoTa 1Mo IUCHUILIMHE (MOYJIIO) U
NPE3CHTAIINS PE3YJIbTATOB

Ox3ameH 20% 1 [TuceMeHHast WM ycTHast paboTa Hall 3aJaHUEM,
HaIpaBJIeHHBIM Ha IIPOBEPKY MOIYyYSHHBIX 3HAHUH U
HAaBBIKOB IT0 JUCIHILTHHE (MOYITIO)

@opmyJia pacuéTa UTOrOBOI OLeHKM MO AucuumanHe (Moayaw) «Machine Learning
(MamunHoe o0ydenue)»: «0,15xmomamnee 3amanme + 0,15 tectsr +0,25xCopeBHOBaHHE +
0,25xIIpoekt + 0,2xDK3amMeH».

Texymmii KOHTPOJIb yCIIEBAEMOCTH 00y4AKOIIUXCH MO JUCHUILIHHE (MOAYJII0)
IIpumepHbIe 3a1aHUA 1JI51 TECTa

Tect 1: Pemrarommue nepeBbsi. CjI0KHOCTH ANTOPUTMOB. AHCAMOJIM aJITOPUTMOB.
I'papnenTHbIN OycTHHT. ATUIN(T-MOAeIMPOBaHUe

1. Kakoil u3 cieayronmx aropuTMOB MAallIMHHOTO 00y4YeHHs SBIISETCS TPUMEPOM
aHcamoOmus?
a) Pemaroniee nepeso
b) I'pagrieHTHBIN OyCTHHT
c¢) JIuneitnas perpeccus
d) Knmacrepuzarus
OrtBet: b) I'pagneHTHbIH OyCTHHT

2. Kakas u3 crieayrommx XapakTepuCTHK PENIafoNIuX ePEBhEB SIBISETCS UX OCHOBHBIM
IPEUMYILECTBOM ?
a) Bricokast ckopocTh 00ydeHHs
b) [IpocroTa nHTEpIpEeTalINU
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¢) Bricokast TOUHOCTH TPOTHO3UPOBAHUS
d) Huskast coskHOCTh anroputMa
Otget: b) IIpocToTa MHTEpPHIPEeTALMHA

3. Kakoii u3 ciieyromux MeTo10B UCTIONB3YETC s ISl OLEHKH CI0XKHOCTH aJITOPUTMOB?
a) OnieHka BpeMeHH 00y4YeHUs
b) Onenka BpeMeHU MpeAcKa3aHus
¢) OreHka CI0)KHOCTH anropuTMa 1o Mmerpuke O(n)
d) Bce BrllenepedncieHHble
OtBet: d) Bee BbllenepeyuciaeHHbIe

4. Kaxkoil 3 cieayouux aropuTMOB MAIIMHHOTO 00YYEHUS SIBJIIETCS IPUMEPOM
rPaJIMEHTHOTO OycTHHTA?
a) AdaBoost
b) Gradient Boosting
¢) Random Forest
d) Support Vector Machine
OrtBet: b) Gradient Boosting

5. Kakas U3 cienyronux XxapakTeprucTUK arumGT-MOACTUPOBAHUS SBJISICTCS €r0 OCHOBHOU
1eJNblo?
a) [Iporuo3upoBaHue BEPOSTHOCTH COOBITHUS
b) Onenka BIUSHIS MapPKETUHTOBOW KaMITaHUH
¢) Knacrepuzanus kimeHTOB
d) O6HapyxeHne aHOMaTui
OTtBet: b) Onenka BJUSIHUS MAPKETHHIOBOWH KaAMIIAHUM

6. Kakoii u3 cienyromux METOA0B UCTIONIb3YeTCs Il TOCTPOSHHS aHCaMOJIel alropuTMoB?
a) barrunr
b) BycTunr
¢) CTokuHT
d) Bce BblenepeuncieHHbIe
OrtBet: d) Bce BoIIIenepeyncieHHbIC

7. Kaxkoil u3 cneayromux aaropuTMOB MallIMHHOTO O0yUYEHUS SIBJISIETCS IPUMEPOM
pelaroiero aepesa’?
a) CART
b) C4.5
c) ID3
d) Bce BolenepedrcieHHble
Otser: d) Bee BeIlIenepeynciIeHHbIE

8. Kakas u3 cneyrommx XxapakTepuCTHK I'PaIu€HTHOT0 OyCTHHTA SIBJISETCS] €M0 OCHOBHBIM
pPEUMYIIECTBOM?
a) Bricokast ckopocTh 00ydeHus
b) [IpocroTa nHTEpNIpETaAINU
¢) Bricokast TOUHOCTH MPOTHO3UPOBAHUS
d) Hu3zkas cinoxxHOCTh anropurMa
OrtBet: ¢) Boicokasi TOYHOCTH NPOTrHO3MPOBAHUS

9. Kakoii u3 clieyromux MeTOI0B UCTIONB3YeTCS JUISl OIEHKH KauyecTBa arTugT-
MOJIeIUPOBaHUsA?
a) OnieHka BpeMeHH 00ydeHUsI
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b) OrieHKa BpeMeHHU MpecKa3aHus

¢) OLieHKa CI0KHOCTH alNropuTMa

d) OneHKa TOYHOCTH MTPOTHO3UPOBAHHSI
OtBer: d) OneHKa TOYHOCTH NPOrHO3UPOBAHUS

10. Kakoii U3 creayronux aropuTMOB MallIMHHOTO OOYYEHHS SBJSETCS IPUMEPOM
aHCcaMOJIsl PelIaroIUX JePEBHEB?
a) Random Forest
b) Gradient Boosting
c¢) AdaBoost
d) Support Vector Machine
OtBert: a) Random Forest

Tect 2: [loaTunbl 32124 U X 0COOEHHOCTH, KJacTepusauus. MeToabl NOHUKEHUS
pa3mepHocTH. O0HapykeHue anoMauuii. ['enepanus npusHakoB. OTO0p NPU3HAKOB.
HNuTepnperamusi MojeJieii 1 TMATHOCTHKA CIBUTa TaHHbBIX.

1. Kakoii U3 cieayronux NoATHIIOB 3a/1a4 MAIIMHHOTO 00YYCHHS SBISCTCS IPUMEPOM
3aa9u KiaccupuKamm?
a) Perpeccus
b) Kitacrepuzamms
¢) OGHapyxeHre aHoMalun
d) Kareropusarus
Otser: d) Kareropuszanus

2. Kakoii u3 cienyromux METOA0B UCTIONIb3YeTCs I HOHMKEHUS pa3MEPHOCTH JaHHBIX?
a) PCA
b) t-SNE
c) LLE
d) Bce BblenepeuncieHHbIe
OrtBet: d) Bce BoIIenepeyncieHHbIC

3. Kakoii u3 cneayromux aaropuTMOB MallIMHHOTO O0Y4EHUs SIBJISETCS IPUMEPOM METO/1a
oOHapyXeHHsI aHOMaJIUi?
a) One-Class SVM
b) Local Outlier Factor (LOF)
c) Isolation Forest
d) Bce BblenepeuncieHHbIe
OrtBet: d) Bce BoIIenepeyucieHHbIC

4. Kakoil u3 clieyloluX METO/10B UCIIONB3YETCs sl TeHEepallMi HOBBIX IPU3HAKOB?
a) [TonuHOMUaneHas perpeccus
b) Jloructuueckas perpeccust
¢) JepeBo pemiennii
d) Feature Engineering
OrtBet: d) Feature Engineering

5. Kakoii u3 crneyromux MeTo10B UCTIONB3YETCs 1711 0TOOpa MPU3HAKOB?
a) Recursive Feature Elimination (RFE)
b) Correlation-based feature selection
c) Mutual Information-based feature selection
d) Bce BhIIenepeuncieHHbIe
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OtBet: d) Bee BblenepeyucieHHbIE

6. Kakoii u3 CICOAYIOHIUX METOJOB UCIIOJIB3YETCA AJIs1 HHTEPIIPETAllUN MOI[CJ'IGIZ MAalImHHOT O
00yuenus?
a) SHAP (SHapley Additive exPlanations)
b) LIME (Local Interpretable Model-agnostic Explanations)
c) TreeExplainer
d) Bce BrllenepevncieHHble
OTtBet: d) Bee BolenepeyucieHHbIE

7. Kaxoii u3 cneayromux METo10B UCTIOIb3YeTCs JUIsl TUarHOCTUKU CABUTa JaHHBIX?
a) Statistical Process Control (SPC)
b) Control Charts
c) Drift Detection
d) Bce BhImenepevrcieHHbIC
OrtBet: d) Bce BbIlIenepeyucjieHHbIE

8. Kakoii u3 cneayromux anropuTMOB MallIMHHOTO O0y4YEHUS SBISIETCS IPUMEPOM METOAa
KJIaCTEepU3AINH?
a) K-Means
b) Hierarchical Clustering
c) DBSCAN
d) Bce BrllenepeyncieHHbIe
Oteer: d) Bee BollIenepeyncieHHbIE

9. Kakoii u3 crneayromux MeTOI0B UCTIOIb3YeTCs ISl IOHUKEHUS PA3MEPHOCTH IaHHBIX C
MCIIOJIb30BAaHUEM JIMHEHHBIX MTPeoOpa3oBaHmit?
a) PCA
b) LLE
c) t-SNE
d) None of the above
Otser: a) PCA

10. Kakoii U3 cieayronmx MeTo10B UCIIONIb3YeTCs A1l OOHApYEHHsI aHOMaIMH B JAHHBIX C
MCIIOJIb30BaHUEM MAIlIMHHOTO O0yUYeHHUs?
a) One-Class SVM
b) Local Outlier Factor (LOF)
c) Isolation Forest
d) Bce BblenepeuncieHHbIe
Otser: d) Bee BoIlIenepeyncieHHbIE

IIpumepHBbIe 3a1aHUS IO COPEBHOBAHMIO

CopeBHoBanue: "MonenupoBanue Ammdra ¢ momombio AHcamOneld u ['paaueHTHOTrO
bycTtunra"
Tema: Pazpabotka 3¢ PexTuBHBIX Mozenel arumdTa-MoIeTUPOBAHNS C UCIIOIb30BAHHEM
pelauX 1epeBheB, aHCaMOIel aITOPUTMOB U TPATUEHTHOTO OYCTHHTA.
3ananus:
1. 3apaua 1: PazpaGoraiite Mojenb ammu@Ta-MOAECTUPOBAHUS, HCIOIB3YysS pPEIIAOIINe
JIEPEeBbsI, U IPOTHO3UPOBAHHMSI BRITO/IBI OT MAPKETUHIOBOM KaMIIaHWH HA OCHOBE Habopa
MPU3HAKOB, BKJIIOYAIOIIETO AeMorpaduuecKue 1 MoBeJeHUYeCKHe JaHHbIE KJIMEHTOB.
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2. 3angauya 2: Co3naiite aHcaMOJIb aJITOPUTMOB, BKJTFOYAIONTUN TPAIUEHTHBIN OYCTHHT, s
YIY4IIEHUs TOYHOCTH MPOTHO3UPOBAHMS aruii(Ta-MOJISTHPOBAHUS IO CPABHEHUIO C
MOJIebI0 U3 3a7auu 1.

3. 3agaua 3: [IpoBeauTe aHaNM3 CI0KHOCTH aJITOPUTMOB, UCIIOIB3YEMBIX B 337auax 1 u 2, u
orieHuTe X 3HPEKTUBHOCTD B 3aBUCUMOCTH OT pa3Mepa 00ydaromield BRIOOPKH.

Kpurepun onenkn:

1. TouHocThb nporuo3upoBanusi: O1eHKa TOYHOCTH MOJIeel atundTa-MoIeTUPOBAHUS 110
metpukam MAE u RMSE.

2. CaoxHocTh aaroputMoB: OleHKa CJI0KHOCTH aIrOPUTMOB, HCIIOJIb3YyEMBIX B 3aa4ax |
U 2, IO METPHUKaM BPEMEHH 00YUCHHUS U BPEMEHH TPeICKa3aHusl.

3. I¢dexTuBHOCTL aHcaMOJieii: Onienka »¢ddexkTuBHOCTH aHCcaMOJIeH aJIrOPUTMOB,
UCIIONIB3YEMBIX B 3a/lade 2, M0 METPHKAM YIYYIICHUS TOYHOCTH MPOTHO3UPOBAHHUS IO
CPaBHEHMIO C MOJIETIBIO U3 3a/1a4H 1.

4. KauvectBo mnpe3eHtanmuu: OleHKa KauyecTBa MPE3CHTAIMU PE3YJIbTATOB, BKIIIOYAS
SCHOCTb U CTPYKTYPUPOBAHHOCTh OTYETA, a TAK)KE BU3yaJIU3allI0 JAHHBIX.

IIpumepHoe 3a1aHMe 11 IPOEKTA

3ananue s nmpoekTta mno TeMme: JluHeiinble wmopeaun. JluHeilHasi perpeccusi.
Jloructuyeckas perpeccusi. SVM

CryneHtaM mpenjaraeTcsi MpPOBECTH aHalM3 JAHHBIX C MCIOJIb30BAaHUEM JIMHEHHOM
perpeccuu, JIOTUCTUYECKON perpeccid M MeToJa OMOpHBIX BekTOpoB (SVM). [lns storo
HEOOXOIUMO BBIOpaTh HA0Op MaHHBIX M3 OTKPBITHIX HCTOYHUKOB (Hampumep, Kaggle, UCI
Machine Learning Repository) 1 BEIITOIHUTH CIEIYIONINE Iary:

1. Boi0op u onucaHue JaHHBIX:
- BriGeputre HaOOp MaHHBIX, KOTOPBIA MOAXOAUT MAJS aHAIM3a C HCIOJIb30BAHHEM
JUHEWHOM U JIOTHCTHYECKOM perpeccuu, a Takke SVM.
- OnuumuTe JaHHBIE: KAKUE MEPEMEHHbIE MPUCYTCTBYIOT, KAKOBbl MX THIIbL, U KaKYIO
3a/1a49y BBl COOMPAETECh PEIINTh (PErpeccus WK KiIacCU(UKAIIHS).
2. IIpenoOpadoTka JaHHBIX:
- [IpoBenuTe aHanM3 TaHHBIX Ha HAJM4YKE IPOMYCKOB U aHOMAJUH.
- BommosnHuTe HEOOXO0AMMBIE TPeoOpa3oBaHMs, TaKHMe Kak HOpMalu3alus, KOJUPOBaHHE
KaTeroprallbHbIX IEPEMEHHBIX U y/alleHue BEIOPOCOB.
3. MopenupoBaHue:
- IlocTpoiiTe MOlieNb JTUHEMHOW PErpecCud U OLEHUTE €€ KAaYeCTBO, UCIOJb3Yys TaKHe
meTpuku, kak MSE (cpennexBaaparuyHas ommubdka) mim R2.
- [TocTpoitTe MOJIENb JIOTUCTUYECKON PErPECCUN U OLICHUTE €€ KaUECTBO, HCIIOJIb3Ys TAKHE
METpHKH, Kak accuracy, precision, recall u F1-score.
- [TocTpoiite Mmopens SVM u cpaBHUTE €€ KaUeCTBO € MPEIbIAYIIUMU MOJIESIMHU.
4. CpaBHHMTEJIBLHBIN AHAJIH3:
- CpaBHHUTE pe3yabTaThl BceX Tpex Mojenei. Odcyanute, Kkakas MOJEIb MoKa3ana Jydiline
pE3yJBTaThl U IOUYEMY.
- [IpoananuzupyiiTe BIMsIHUE pa3IMUHbIX (PAaKTOPOB HA KAUECTBO MOJIENEH.
5. BeiBOaBI:
- Cnenaiite BBIBOJbBI O MPUMEHUMOCTH PA3JIUYHBIX MOJIENICH I PEICHHS TOCTABJICHHOM
3aJ1auu U MPeJUI0KUTE PEKOMEH IAIIUH 110 BEIOOPY MOEIH B 3aBUCUMOCTH OT CIIEIIU(HUKH TaHHBIX.

Kpurepun odgopmiienust npoexra:

Crpykrypa:

— Bgepaenue (onucanne 3a1a49u U 1eTeH TPOEKTA).

— Omnucanue gaHHBIX (BBIOOP HaOOpa NaHHBIX U €r0 XapaKTepUCTHKA).
— IIpenoOpaboTka naHHBIX (METOIBI U PE3YIHTATHI).
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— MogenupoBanue (onucaHue Kaxa0d MOJENIH, Pe3YIbTaThl 1 METPUKH).
— CpaBHUTENBHBINA aHATU3 (CPaBHEHNE MOJICNICH 1 BHIBOJIBI).
— 3axkmoueHue (oOmrue BEIBOABI U PEKOMEHIAITNH ).
Odopmienue:
— IIpoexT nomxen ObITH 0OopmileH B BUJIE TokyMeHTa (Hanpumep, PDF wim Word).
— MHcnons3yiite rpaduku u TaOIUIBI U1 BU3yaTH3alMU PE3YIIbTATOB.
— Bce xoapl 10omxHBI OBITH 0OPMIIEHBI B KOMMEHTHPOBAHBI (MOXHO HCIOJIB30BaTh
Jupyter Notebook i aHaTIOTMYHBIE HHCTPYMEHTHI).
Oo0bem:
MunumanbHbiii 00beM npoekta — 10 crpanui (6e3 yuera rpadukoB U TabJIHII).
Cnaua npoekra:
— IIpoekT HEOOXOAMMO MPEICTaBUTH B AJIEKTPOHHOM BHJIE 10 YCTAHOBJICHHOTO CPOKa
(yka3zaTp garty).
— IIpesenramus mpoekra (10-15 MuHYT) nOMKHAa OBITH MOATOTOBJIECHA IS 3AIIUTHIL:
KpaTKO€ U3JI0KEHHE 1eJIel, METOI0B, PE3YJIbTaTOB U BHIBOJIOB.
— Ormenka mnpoekTta OyaeT NPOBOAMTHCA Ha OCHOBE KadyecTBa aHaiu3a, TIIyOWHBI
MOHUMAaHHS TEMBI, ICHOCTH M3JI0)KEHUSI © OPUTHHAIBHOCTH TIOAXO/1A.

IIpumepHbIe JoMAIIHUE 3aaHUS

Jdomammnee 3aganue no TeMe «OCHOBHbIE€ TEPMHHBI MAIIIMHHOTO O0Y4Y€HUSI M CMEKHbIX
o0Jacreii. OneHka Kauecrsa Moaesein

3aganue 1: Merpuku U GyHKIHOHAIBI IOTEPb

Halinute npumepsl (QyHKIHMOHAIOB MOTEpPh, HCHOJIB3YEMBIX B 3aJadyax pErpeccuu H
kinaccupukanuy. OnUImuTe UX 0COOCHHOCTH U MpuUMeHeHus. Kpome Toro, o0bsICHUTE TIOHSATHE
CpeIHel TUIIOTE3bI U €€ CBsI3b C PYHKIIMOHATAMHU MOTEPb.

3ananue 2: KoHTpoJib KayecTBa U BLIOOP MOaeIHN

Onummre MeToAbl KOHTPOJS KadecTBa MoJIeJe MallMHHOTO OOy4YeHHs, TaKhe Kak
BAIMJANNA U Kpocc-Banmuanus. Explain moHstre ommOKy BHYTPU U BHE BBIOOPKH M OIIMOKH
00006menus. Kpome Toro, o0bsicHuTe HepaBeHCTBO XEQAMHra U €ro MpUMEHEHUE B KOHTpOIIE
Ka4eCTBA MOJEIIEH.

3aganue 3: MerpuyecKkue aaropuTMbl

Haiinute mpuMepsl METpUYECKUX aJICOPUTMOB, HCIOIb3YEMbIX B 33Ja4ax KjIacCHU(PUKALUU
u perpeccur. Onummre UX OCOOEHHOCTH W NpuMeHeHHs. Kpome Toro, oOBbsicCHUTE MOHSTHE
pasmepHocTH BanmHuka-YepBOHEHKHUCA U €€ CBSI3b C METPUYECKUMH AJITOPUTMAMH.

JlomamiHee 3agaHue Mo TeMe «JIMHeliHbIE MOETH»

3ananue 1: Jluneiinas perpeccus

Jaun HaOoOp aHHBIX, coAep KA HH(GOPMAITUIO O 1IeHEe Ha KWJIbE U TUIOHIaAN KBapTUP B TOPOJIE.
Hcnonp3ys TMHEHHYIO pEerpeccuio, MOCTPOUTh MOIEINb, KOTOpasi MO3BOJISIET PEICKa3aTh LIeHYy Ha
JKHUJIBC HAa OCHOBCE IJIOMIAAN KBAPTHPHI.

o Haiinure koappuunents! nuneitHoit perpeccun (B0, f1) ucnonap3yst METOA HAUMEHBIINX
KBaJ[PaTOB.

e OrmeHuTe Ka4eCcTBO MOJIEIH C MTOMOIIBI0 KoddduimeHTa nerepmuHanuu (R?).

o JlaiiTe MHTEPIIPETAIUIO PE3YIBTATOB H OOBSICHUTE, KAK MOKHO MCTIOIH30BAThH 3Ty MOJIENb
JUIS IPEJICKa3aHMsl LIEHbl Ha KUJIbE.

3ananme 2: Jlorucruyeckas perpeccuss u SVM

Jan Habop MaHHBIX, COoAepX Al MHPOPMAINIO O KIUeHTaX 0aHKa M UX KPEAUTHOW MCTOPHH.
Hcnonb3ys soructudeckyro perpeccuto 1 SVM, MOCTpOUTh MOAENIH, KOTOPbBIE MO3BOJISIIOT
MPEICKa3aTh BEPOATHOCTh TOTO, UTO KJIUEHT BEPHET KPEIUT.
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e Haiimute xo3ddumuentsr noructudeckoin perpeccuu (B0, Pl) wucmoms3ys MeTon
MaKCHMAaJIbHOTO MPABIONOI00US.

e [Iloctpoute mMonmens SVM ¢ JIUHEWHBIM SAPOM M OLICHUTH €€ KAayeCTBO C IMOMOIIBIO
KO3 UIMEHTa TOYHOCTH.

e JlaiiTe HHTEPIIPETAINIO PE3YJIbTATOB U OOBSICHUTE, KAK MOXKHO UCIIOJIb30BaTh 3TH MOJICIIN
JUTSL TIpEJICKa3aHus BEPOSTHOCTH BO3BpATa KpeauTa.

3amanue 3: JInHeiiHbIEe MOAEIH

Jlan HaOop TaHHBIX, COAECPKAIIMI HHOOPMAITHIO O BIUSHUN PA3INYHBIX (aKTOPOB Ha PE3YIIbTAThI
CTYJICHTOB B YHUBepcutTeTe. Vcmonb3ys JHMHEHHBIE MOJENH, IMOCTPOUTH MOJEINb, KOTOpas
MO3BOJISICT MIPEICKA3aTh Pe3yJIbTaThl CTYJACHTOB Ha OCHOBE CIEAYIOIHMX (DAKTOPOB: BO3pACT, IO,
KOJIMYECTBO MOCEIIEHHBIX 3aHATUN U CPEAHUIA 0L 110 TIPeIMETaM.

e Haiiqute xoaddunumentsl nuneriHoit perpeccuu (B0, B1, ..., pn) HCmOAB3Yys MeTOx
HAUMEHBIIIUX KBAJPATOB.

e OrneHuTe KaueCcTBO MOJICIIN € TTOMOIIBI0 KO3 dunmenTa nerepmunanuu (R?).

e JlaliTe MHTEpHIPETAIUIO PE3YIHTATOB U OOBSICHUTE, KAK MOKHO HCIIOJIH30BATh 3Ty MOJICITH
JUTSL IPeJICKa3aHusl Pe3y/IbTaTOB CTYJICHTOB.

Jomamnee 3aganue no reme: «Pemarommue nepeBbsi. Cj105KHOCTH aJITOPUTMOB. AHCAMOJIM
ajroputMoB. I'pagueHTHBIH OyCTHHT. ANJIM(T-Mo1eIMPOBAHNE — TIPUHIIUNIBI 1 METOABDY

3anmava 1. Peanu3syiiTe anropuTMbl MOCTPOEHUS JepeBa C KpUTeprueM HH(POPMALIMOHHOTO
BBIMTPHINIA U KpUTepreM JKUHHM U OnpeesieHHI0 KJlacca M0 MaKOPUTApHOMY KIIAcCy B JIUCTE.
Haiigure ontumanbHyro r1yOHHY aepeBa B 00oux cirydasx (B orpeske 2-10).

3amaua 2. [lpumenute meron SVM (manpumep, u3 Ombnmorexu sklearn) mnmst maracera
blobs2. Buszyanusupyiite pe3ynptaT (pa3OueHne IIOCKOCTH U OMOPHBIE BEKTOPA) MPHU Pa3HbIX
BapuaHTax sifep (IMHEHOe; MOJUHOMHUAIbHOE cTernenei 2,3,5; RBF).

3amava 3. Haiigute mMakcuMyM (DYHKIHMHM C TOMOIIBIO alTOPUTMa KPOCC-PHTPOMHIHOTO
TIOWCKa, H300paxkas pacrpe/esieHiue Ha KaKIOM I1are.

3apaHus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIMM MO JMCUMILINHE (MOLYJIIO0)

Ne n/m 3ananue OTtBeT Komneren
M
1. KakoB ocHOBHO# THIT pyHKIIMOHAJIA TOTEPh B 3a7adax B OIIK-6
KJIacCU(pUKAIH?

A) MSE (Mean Squared Error)
B) Cross-Entropy

C) Accuracy

D) Precision

2. KaxoB 0CHOBHOI1 HEAOCTATOK METO/Ia MEPEKPECTHON MPOBEPKH B B OIIK-6
3aJa4ax MallMHHOTO 00y4YeHus?

A) Bpicokasi BEIYUCIUTENBHAS CII0KHOCTD

B) Huzkas TO4HOCTH OTIEHKH Ka4eCTBa MOICTTH

C) TpebyeTcs 0ONBIIOE KOTUYECTBO TAHHBIX

D) He moseT OBITh NCITOJIB30BAH JJIST OTICHKH KadeCTBa MOJIEIH

3. KakoB 0CHOBHOI THIT TUHEHHOW MOJEIIH B 3a/1aUaX MaIlTMHHOT'O B OIIK-6
oOyueHus?

A) Jloructudeckas perpeccus

B) Jluneiinas perpeccus

C) SVM (Support Vector Machine)
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KakoB ocHOBHO# THIT aHCaMOJIsI B 331a4aX MallIMHHOTO
o0yaeHwMs?

A) I'paguentHsii OycTUHT

B) RandomForest

C) AdaBoost

D) Bce BHITIETIEpEINCIICHHOS

I1K-3

KakoB ocHOBHOI1 MCETOJ MMOHMXXCHUA PAa3SMCPHOCTH B 3aJadax
MalIMHHOTO 00y4YeHUs?

A) PCA (Principal Component Analysis)

B) t-SNE (t-Distributed Stochastic Neighbor Embedding)

C) LLE (Local Linear Embedding)

D) Bce BhIIIENIEPEYHCIIEHHOE

OIIK-6

KakoB 0cHOBHOU THIT IPOOIIEMBI, KOTOPAst MOXKET BOSHUKHYTh
MIPY UCTIOJIb30BAaHMHU PEIIAIOINX JICPEBbEB B 33/1a4ax
MalIMHHOTO 00y4YeHUs?

A) Overfitting

B) Underfitting

C) Error

D) Bce BhIIIENIEPEUUCTICHHOS

OIIK-4

KakoB 0CHOBHOM TUIl METOJa ONITUMU3ALMH B 3a1a4ax
MAalIMHHOTO 00y4YeHHUs?

A) I'panueHTHBIH crTyck

B) Stochastic Gradient Descent (SGD)

C) Adam

D) Bce BblIIETIEPEUHCIIEHHOE

[1K-3

Kak Ha3bIBaeTCsi METpHKA, UCIIOJIb3yeMas JIJIsl OIICHKH KaueCTBa
KIaccu(UKaIMy, KOTOpas U3MePSIET OO MPABUITBHO
KJIACCU(UITMPOBAHHBIX 00BEKTOB?

TouHocTE/TOY
HOCTb

OIIK-4

Kakoii ¢pyHKIIMOHAN MOTEPH Yallle BCETO UCTIONIB3YETCS B
3aJlayax perpeccuu g U3MEpPEeHUs pa3HUIIBI MEXKITY
MpeICKa3aHHbIMY U ()aKTHUIeCKUMH 3HAYCHHUSIMHA ?

MSE

OIIK-4

10.

Kak Ha3bIBaeTCsi METO/I, KOTOPBIN 00BETHHACT HECKOIBKO
c1a0BIX MOJIEIIEN I CO31aHus 00JIee CHIIbHOM MOIENn?

Byctunr

OIIK-4

11.

Kaxoii anroputm Kiiactepu3aliuil OCHOBAaH Ha pa3/iesIeHuI
JMaHHBIX Ha k KjacTepoB, MUHUMU3HPYS BHYTPUKIACTEPHOE
paccrosiHue?

K-cpenuux

OIIK-6

12.

Kakoii MeTos1 B TpalueHTHOM OYCTHHTE HCIIONB3YETCs JUIs
MUHHMMHU3ALUH OIIHMOKH Ha KoM Iare?

I'panuenTHBII
CITYCK

OIIK-6

13.

Kak nassiBaeTcs npotecc, pu KOTOPOM MOJIeh 00ydaeTcs Ha
OCHOBE YK€ pa3MEUYeHHBIX JIaHHBIX?

OO0yuenue ¢
YUYHUTEIIEM

OIIK-6

14.

Kakoit kpuTepuii UCONIb3yeTcs ISl OIICHKH KauecTBa
KJIACTepU3allii, OCHOBAHHBIN HA PACCTOSHUN MEXIY
KJIaCTepaMH M BHYTPH KIACTEPOB?

Cunyst

I1K-3

15.

Kax Ha3bIBaeTCsl METpUKa, KOTOpasi H3MepsIeT, HACKOJIBKO
XOPOILIO MOJIENb Pa3/iesisieT KIacChl B 3a1a4ax OMHApHON
Kiaccuukamu’?

ROC-AUC

I1K-3

16.

Kakoi AJITOPUTM UCHOJIB3YCTCA AJId YMCHBIICHUA pa3MCPHOCTHU
JAaHHBIX, COXPaHAA UX BaXKHBIC XapaKTepI/ICTI/IKI/I?

PCA /meTon
IJIaBHBIX
KOMIIOHCHT

I1K-3

17.

Kakoii momxoa B MallimHHOM OOYY€HUU BKJIFOYAET
HUCIOJIb30BaHNE aHcaMOJiIeil MoesIeH 11 IIOBBIIIEHUS 00IIEH
TOYHOCTH?

AHcaMOMpoB
aHue

I1K-3
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