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1. Kparkasi XapakTepuCcTHKA JUCHUNIMHBI (MOIYJINA)

Pabouas mporpamma aucuumuabl (Moayisi) «Machine Learning (MamuuaHOE 00y4ueHUE)»
COCTaBJIEHA B COOTBETCTBHH C (hefiepalibHBIM rOCyIapCTBEHHBIM 00pPa30BaTEIbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHusi — OakamaBpuar 1o crneuuanbHoctd 02.03.01 Marematuka u
KOMITBIOTEPHBIE HAYKH, TPodniib Pa3paboTka, yrBep K IeHHbBIH TPUKa30M MUHUCTEPCTBA HAYKH U
BhIciero oOpasoBanust Poccuiickoit deneparmu Ne 807 ot 23.08.2017 roxa.

N3yuenne mucumrumnbl (Moayis) Machine Learning (MamuaHOE 00y4YeHHE) MO3BOJISIET
CTYZICHTaM HAay4dUThCS pa3pabaThiBaTh MOJENH, CHOCOOHBIC aHATM3UPOBATH OOJIBIINE OOBEMBI
JIAHHBIX | JeaTh MpeACKa3aHus, YTO HAXOIUT IPUMEHEHHE B Pa3JIMYHBIX OTpacisax. Kpome Toro,
3HaHUE METOAO0B MALTMHHOTO 00yUYeHHsI CIOCOOCTBYET aBTOMATH3AIMH IPOLIECCOB M YIyUYIICHUIO
TPUHSATHS PEILICHHH.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucnumiHa (MOIylb) BKIIOYCHA B YISOHBIH IJ1aH MO MPOTrpaMMe TOTOTOBKU
OakanaBpuata mo Hanpapienuio 02.03.01 MartemaTuka ¥ KOMIBIOTEpHBIE HayKd, TpOodHIIb
Pa3paboTka M BXOJIWUT B BapUaTUBHYK YacThb bioka 1, QopMupyemyr ydacTHUKaMU
00pa3oBaTebHBIX OTHOIICHUH.

JucnuninHa (MOyIb) SIBJISIETCS BHIOOPHOM U IOCTYIIHA JUTs U3y4eHus Ha 3 uiu 4 Kypce B 5,
6, 7, 8 cemectpax Ha BEIOOD.

Heab u3yyeHus: TMCHUIIMHBI (MOAYJIsI): 3aKitoyaercss B (QOPMUPOBAHHE y CTYIECHTOB
TEOPETUUECKHUX 3HAHHUH 1 MPAKTHUECKUX HABBIKOB IO OCHOBaM MAIIMHHOTO 00Yy4€HHUs, OBJIa/ICHHE
CTYACHTAaMH HWHCTPYMEHTApHEM, MOJEISIMA M METOJaMH MAIIUHHOrO OOydYeHHs, a TakKke
npuoOpeTeHne HaBBIKOB  HcclenoBaTenss gaHHbIX (data  scientist) wu  pa3paboTymka
MaTeMaTHYECKUX MOJIEJIeH, METOIOB M JITOPUTMOB aHAJIN3a JaHHBIX.

3agayun u3y4eHust JMCUUILIMHBI (MOAYJISA):

— (opMupoBaHKe 3HAHUI KIIIOYEBBIX TepMUHOB U MeTopoioruu DS, BigData, ML u DL,
OCHOBHBIE 3Tallbl )KU3HEHHOTO 1uKia ML-3anauu;

— (opmupoBanue 3HAHNUH 0 BUAAX METPHUK U (DYHKIIMOHAJIOB TIOTEPH JUIS 33/1a4 PErpecCcun
U KJTaCCU(UKAINH, 1 OCOOCHHOCTH MX MCIIOJIb30BaHMS;

— (¢opMupOBaHHE 3HAHWM NPUHIUIOB PAOOTBI M OCOOEHHOCTEH METPUUYECKUX
anroput™MoB (KNN, perpeccuss Hanapas-Barcona), npuHIMIIOB HOCTpOeHHS M OOy4YeHHUs
JUHEHHBIX Mojenei (MHelHas, jJorucruueckas perpeccus, SVM), HX IUIIOCB, MUHYCHI U
OTpPaHUYEHUS;

— (opMupoBaHue 3HaHUH, UTO TAKOE IPAAUEHTHBIN CIYCK, €r0 Pa3HOBUIHOCTH U 00JIaCTH
NPUMEHEHHUs, 0COOEHHOCTH U MPUHIIUIBI pabOThI J€PEBbEB PELICHUH U aHCaMOJIeil Ha UX OCHOBE;

— (dopmupoBaHUe 3HAHUN CYTH JEKOMITO3UIIMK OMIMOKU Ha cMeleHne u pasopoc (bias-
variance decomposition), MOHATHI aHcamOJ1eit (03rruHT, cTekuHr, blending), anroputmel Random
Forest u OycTHHr, MX NpeuMylIlecTBa M HEIOCTATKH, MPUHLMUIOB W MOAX0A0B ais uplift-
MOJIEIMPOBAHMSL, COCOOBI OIIEHKH MOJIY4aeMbIX MOJENeH;

— (opMupoBaHue 3HaHMM O MOAXOJAaX M AITOPUTMAX KJIACTEPU3ALUU U CHUKEHUS
pasmepHoctu (k-means, DBSCAN, wuepapxuueckas kiacrepusanus, PCA, t-SNE, UMAP,
IsoMap), MeTo#OB JETeKIMH aHOMAIMW: cTaTHUCTUYeckue (z-score, Tect ['pabbca,
MEKKBapTHIIBHBIN pa3zmax), meTpuueckue (KNN, LOF, Maxananoouc) u ML-(Isolation Forest,
One-Class SVM);

— (opmMupoBaHue 3HaHUI 0 BUAAX MPU3HAKOB (UMCIIOBBIE, KATErOpUaIbHbIE, BPEMEHHBIE,
MPOCTPAaHCTBEHHBIC, (PMHAHCOBBIC) U MOIXO0/I0B K MX TEHEpAIlM U 0TOOPY, 0a30BBIX MOIX0I0B U
MHCTPYMEHTOB UHTEpIpeTanuu Mozaenei MamuuHoro ooydenus (LIME, SHAP, Shapley flow);

— (opmupoBanue ymeHus IpoBOAUTh 0a30BbIN aHanu3 gaHHBIX (EDA) B Python u nenate
U3 HEro BBIBOJIbI, PACCUMTHIBATD M MHTEPIIPETUPOBATH KJIFOUEBbIE METPUKH KadecTBa MoJiesei
(perpeccusi, kinaccupuKaus);

ONEeKTPOHHBIA JOKYMEHT



— ¢opMupoBaHHe YMEHHUsS HCIOJB30BaTh MOAXOAbI K Bamumanumu Mmoxeneit (hold-out,
cross-validation, bootstrap), npumensTs Pipeline, peanu3oBsiBaTh M HaCTpauBaTh METPUUECKUE
anroput™Mbl  (kKNN, Hanapas-Batcona), mpuMeHSTh pa3Hble Mepbl PacCTOSIHHM, 00ydaTs,
HACTpauBaTh M WHTEPHPETHPOBATH JIMHEHHBIE MOJENU (perpeccusi, JOrUCTUYECKas Perpeccus,
SVM);

— (¢opMupOBaHHE YMEHHUS PEaM30BbIBaTh T'PAJMEHTHBIM CIycK (MU MoaudUKaMH) U
UCIIOJIB30BaTh B 00yUeHUH MOjIesel, 00yyaTh M HACTPAauBaTh JIEPEBbs PEIICHUI 1 aHcaMOJIeBbIe
anroputmbl (OorruHT, crekuHr, blending, Random Forest, OycTuHT), OlleHMBaTh PE3YIbTATHI,
ctpouth uplift-Mozmenun [Is OIEHKH NPUYMHHO-CIEACTBEHHBIX 3()(EeKToB M OleHMBaTh HUX
Ka4yecTBO;

— ¢opMupOBaHHE YMEHHUS pPEaTU30BbIBaTh AJNTOPUTMbI KJIACTEPU3ALUU M CHUKCHHS
pPasMEpHOCTH, HHTEPIPETHPOBATH PE3YJbTAThl, BBINOJHATH IOMCK AHOMAIMKA C MOMOIIBIO
CTaTHUCTUYECKUX, METpUUECKUX U ML-anropuTmMoB, BU3yaalu3upoBaTh UX U OLICHUBATh KaueCTBO;

— ¢opMupoBaHHE YMEHHs CO3/laBaTh W OTOUpATh IOJE€3HbIE MPU3HAKU (BPEMEHHBIE,
reorpaguueckue, (GUHAHCOBBIE M T.JI.) U paboTaTh C yTE€YKaMH JAHHBIX, WHTEPIPETHPOBATH
pe3yNnbTaThl MOJIETICH U BU3yaIl3UPOBATh BIUsSHUE pu3HaKkoB ¢ momoribio SHAP/LIME.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerenmuu, dopmupyeMble B pe3yibTaTe OCBOCHUS TUCHUILUIMHBI (MOIYJIS) TPH
MIPOBEJCHUH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJarOIIUXCS ¢ IEAArOTHYeCKUMU
paboTHHKaMu YHUBEPCUTETA U B (POPME CAMOCTOSATEIILHOM PabOThl 00YJAIOIIUXCSL:

KomnereHnuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIIH U pe3yJbTaTOB 00y4YeHHs 10
AUCHMIJIMHE (MOTYJIIO)
OIIK-1. Crioco0eH KOHCYJILTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHIICIIINU U
HCIIOJTB30BaTh TEOpUH B 00JIaCTH
(dbyHIaMeHTaTbHBIC 3HAHUS B MaTeMaTHYEeCKOTO aHAIN3a U
001acTH MaTeMaTHYECKOTO CMEXHBIX JUCIHIUINH, METOJIbI U
aHaN3a, KOMIUIEKCHOTO H MTOIXOJIBI, ICTIONIb3YEMBIC B
(yHKIIMOHAIEHOTO aHAJH3a Pa3sIUIHBIX 001aCTIX
anreOpbl, aHATTUTUYECKOM MaTEeMaTHKH
reomeTrpud, 1uddepeHnmraTbHON OIIK-1.2. YMeeT npuUMeHSITh
TEOMETPHH U TOTIOJIOTHH, MaTEeMaTHYECKUE METOBI IS
I QepeHInaTBHBIX yPaBHEHUH, pelnIeHus mpoQecCHOHATEHBIX
JIUCKPETHON MaTeMaTUKH U 3a7a4
MaTeMaTHYECKOH JIOTUKH, TEOPUH OIIK-1.3. MMeeT npakTH4ECKUH OIBIT
BEPOSITHOCTEN, MATEMaTUUECKOM pa3paboTKHU U pean3alus
CTaTHCTUKH U CITy4aliHBIX MaTEeMaTHYECKUX MOJICIICH B
MIPOIIECCOB, YACICHHBIX METOIOB, npoheCcCHOHATBHON
TEOPETHIECKOI MEXaHHUKH B JIeSATEIIbHOCTH
npoheCcCUOHATBHON
JeSITeTbHOCTH
OIIK-4. Crioco0€eH HaxOauTh, OIIK-4.1. 3HaeT 0a30BbIE OCHOBBI
aHAIM3UPOBATh, PEATN30BHIBATH COBPEMEHHOTO MaTEMAaTHYECKOTO
MPOTrpaMMHO U HCTIOB30BaTh Ha anmapara, CBI3aHHOTO C
MPAKTHKE MaTeMaTHIECKUE MPOEKTHPOBAaHUEM, Pa3pPaOOTKOMH,
AJITOPUTMBI, B TOM YHUCIIE C peanu3anuen U OLIEHKOM KauecTBa
MIPUMEHEHUEM COBPEMEHHBIX MPOrPaMMHBIX MPOIYKTOB U
BBIYHCITUTEIBHBIX CUCTEM MPOrPaMMHBIX KOMILJICKCOB B
Pa3IMYHBIX 00JIACTSIX
YeJIOBEYECKOH IeSTeIbHOCTH
OI1K-4.2. YMeeT ucmosibp30BaTh 3TOT
MaTEeMaTUYECKHUHN ammapar B
npohecCuoHaTBHON
JIeSITeTIbHOCTH
OIIK-4.3. NmeeT npakTH4ECKUN OTIBIT
MIPUMEHEHUS] COBPEMEHHOTO
MaTeMaTHYEeCKOTO arnmapara,
CBSI3aHHOTO C IPOEKTUPOBAHUEM,
pa3palboTKoi, peanu3anuen u
OIIEHKOW Ka4eCcTBa MPOTPaMMHBIX
MPOJYKTOB U MPOrPAMMHBIX
KOMILIEKCOB B Pa3JINYHbBIX
001acTsIX YeI0BEUECKON
JIeSATEIILHOCTH
OIIK-6. CrnocoGeH pa3pabaTsiBaTh OIIK-6.1. 3HaeT alNropuTMEI pa3paboTKH,

AJITOPUTMBI U KOMITBIOTEPHBIC
mporpaMmsl, IMIPpUTOAHLIC IJIA
IMMPAKTHYCCKOT0 IPUMEHCHHU A

KOMITBIOTEPHBIC IIPOTpaMMBI, a
TAKXC aJITOPUTMBbI
BBIYHCIIMTEILHON MaTeMaTHKH
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OIIK-6.2.

VYmeet pazpabatbiBaTh
MaTeMaTHYeCKHe MPOrpaMMHBIC
MPOAYKTHI H KOMILIEKCHI C
WCTIOJIb30BaHHEM COBPEMEHHBIX
TEXHOJIOTHH IPOrpaMMHUPOBAHHUS

OIIK-6.3.

NmeeT nmpakTHUEeCKUNA OMBIT
pa3pabOTKH HHTEIUICKTYaTbHBIX
MH(POPMAITUOHHBIX CHCTEM JIJIS
BH3YaJIN3alliN PE3yIbTaTOB
HCCIIEA0BAHUIM

[K-3.

Cnoco0eH HCIOIb30BATh METOIBI
MaTeMaTU4YeCKOIro 1
aJTOPUTMHIECKOTO
MOJCIIUPOBAHUS TIPU PEIICHUU
TEOPETHUECKUX U TIPUKIATHBIX
3a1a4

IK-3.1.

3HaeT OCHOBHBIC METOABI
MaTeMaTU4ICCKOTO 1
AJITOPUTMHUYECCKOT' O
MOZACIIUPOBAHMSA, a TAKIKEC UX
IMPUMCHCHUC IJI pCHICHUA
TEOPETUYCCKUX U IIPUKITAAHBIX
3a1a4

[K-3.2.

YMeeT pa3pabaThiBaTh U
MMPUMCHATb MATEMATUYCCKUEC
MOJIEITH M AITOPUTMBI JUTSI
peuiCHuA pa3IMYHbIX 3a1a4,
AHAJIM3UPY [10JIyYEHHBIE
pe3yabTaThI

I1K-3.3.

Nmeer mpakTUyecKUid ONbIT
WCIIOJIb30BaHMsI METOJIOB
MaTeMaTH4YeCKOro U
ANTOPUTMHUYECKOTO
MOACIIUPOBAHUSA B PEAJIBHBIX
IMPOCKTAX MJIK UCCICAOBAHUAX
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHE YAChI
n HanmeHoBaHnue Ounas gpopma TKY
pa3aeia TMCHUIITAHBI KonTakTHas padoTa (Texymui
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
3auem c ouenkoi 4
Hmozo: 30 90 4 66
Obvem oucuyunaunsl (Mooyis) 190
(6 ak. u.)
Obvem oucyuniunsl (Mooynsn) 5
(6 3au. eo.)
4. CopepxaHue TMCUMILTHHBI (MO1YJIs1)
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/1a4ax perpeccud M kiaccudukanyu. KoHTpoas KadecTBa W BBIOOD
MoJieau. MeTpruiecknue allrOpUTMbI

2 Jlunelinpie MoeH Jluneitnas 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 IMoxrunel 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 O0ecIeYeHue

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  DJIEKTPOHHO-OMOIMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 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 : UznatensctBo FOpaiit, 2025. — 89 c. — (Bsicmee oOpa3oBanue). —

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 MEXIUCUUIUIMHAPHOW IOATOTOBKM, HPAKTHUYECKOM M HAay4HO-
HCCJIEIOBATENBCKOM paboT 00yUarouXcsl, MPeIyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[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. IlomemeHuss yKkoMIIJIeKTOBaHbI ClIeMATU3UPOBAHHOM
MeOEeNbI0 U TEXHUYECKHMMM CPEJICTBAMHU OOYyUYEHMS, CIYyXallUMU JJIs NMPEeACTaBlIeHUsl y4eOHOI
uHpopManuu O0JIBIION ayTUTOPHH.

N3yuenue qucturiiuHbl (MOAYJs1) 00€CIIeYnBAETCS B YUEOHBIX ayIUTOPHUSIX, OCHAIIIEHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOU TEXHUKOM;

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

[Tomernienus 17151 CaMOCTOSTENHHOM paOOThI 00yUJaIOIIMUXCS, B TOM YHCIIE PUCITOCOOTIEHHBIE
JUISl MCIIOJIb30BaHUS MHBAIMAAMHM M JIMIAMU C OIPAaHUYEHHBIMH BO3MOKHOCTSMH 370pPOBbBS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTHIO MOJKIIOYEHMS K ceTu «HTepHeT» u
o0ecrieyeHHeM JOCTyna K B DJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyuaromMess TpeAoCTaBiseTcs JAOCTyn (B TOM 4YHMCIE YHaleHHBIH) K pecypcam
MH(OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «VHTepHEeT», 3JIeKTPOHHBIM 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 nannsix ScienceDirect https://www.sciencedirect.com

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

5. | ®enepanbhbiii mopran «Poccuiickoe oopasosanue” | 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(OPMaIMOHHBIE 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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Zotero | 3apyOexkHOE | CBOOOIHO pacIpoOCTpaHsIeMOe
CepBuCHI H CTYKOBI:

Bind 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHSIEMOE
Docker 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIEMOe

7. MeTtoanuyeckue U OLlEHOYHbIE MATEePUAJIbI
MeToanuyeckne yKkazaHus JJ1s1 00yYAIOIMXCS M0 OCBOCHHM IO TMCIUIIMHBI (MOIYJIs1)

B npouecce uzyuenus aqucuumumnsl «Machine Learning (MamuaHOE 00ydeHue)» B paMKax
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH HCIIOJIB3YIOTCSI TaKHE BUJBI y4eOHON paboThI, KaK JICKIHS,
NPaKTUYECKHUE 3aHATH, JOMAIIHNE 331aHUs, TECTHI, IPOEKT, COPEBHOBAHHE, A TAKXKE PA3TUUHbIC
BU/IBI CAMOCTOSITETIbHOM paboThI 00ydJalomuXcs Mo 3aJaHUI0 MTPENoJaBaTelis, HalpaBICHHbIC Ha
pa3sBUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHKH,  3aKpeIUIeHHEe  MPaKTHYECKUX
npodeccCHoHaIbHBIX KOMIIETECHIINI, TOOIPEHHE HHUIHATHB.

Jlexyus — cHUCTEMAaTHYEeCKOe, IIOCIEIOBATEIbHOE, MOHOJOTHYECKOE  H3JI0KEHUE
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 (ayoumopmnas paboma) — aktuBHas paboTa CTyJeHTa HA CEMUHApE,
€r0 OTBETHI Ha BOIIPOCHI MTPEIIOIaBaTElsl M YUaCTHE B JUCKYCCHH.

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 CIIEYIOUIUE PEKOMEHAAINU:

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 TPENOCTaBICHHBIM HaOOpoMm naHHBIX. [IpoBemuTte
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 MOJeENel, 3areM Mepexoaute K Oolee
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 TTepeoOyIeHHUS.

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

6. JlokyMeHTauusl ¥ Mpe3eHTAIMs: BEIUTE 3aliCH O CBOMX MOJXO0JaX, pe3yibTaTax W
BbIBOZIaX. [10ATOTOBBTE SICHYIO M CTPYKTYPHUPOBAHHYIO TIPE3EHTAIMIO /7151 (PUHAIBHOTO OTYETA.
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7. O0paTHasi cBSI3b W YJy4llleHHe: T[IOCJIe TOJy4YeHHUsS pe3ylbTaTOB COPEBHOBAHMUS
MPOAHATM3UPYHTE OMMOKA W HEAOCTAaTKM Bamied wmojenu. Vcmonp3yldTe 3TOT ONBIT s
yIIy4IlIEHUS] CBOMX HaBBIKOB B Oy yIieM

IIpoexm — uccnenoBaTenbcKas padoTa 1Mo Kypcy U Mpe3eHTaIHs pe3yabTaToB.

Jis ycnemHol MOArOTOBKM K MPOEKTY: YETKO OMNpENeNIUTe LENH M 33Jayd MpPOeKTa,
pacripeieiuTe posid U OOS3aHHOCTH MEXIY YYaCTHHKAMM, a TaKKe YCTaHOBHTE CPOKHU
BBITNIOJTHEHUSI KaXKI0W YacTu paboThl. PerynspHo npoBoauTe BCTpeuu AJis 00CYKASHHs Tporpecca
U peIleHHs] BO3HUKAIOIIUX BOIPOCOB.

Tecm — ocobas Qopma mpoBepku 3HaHHI. [IpoBomuTCs mMOcie OCBOEHHS OIHOM WU
HECKOJIBKMX TEM WM CBMJETEIBCTBYET O KAYECTBE IOHMMAaHUS OCHOBHBIX IOHATUH HM3y4aeMOro
Marepuana. TecToBble 3aaHMsl COCTaBJIEHbl K KIKOYEBBIM ITOHSATUSAM, OCHOBHBIM pa3JieiaM,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOpUSAM U3y4aeMOU JTUCIUIUINHBI.

JlJ1s HOTOTOBKU K TeCTy HE0OXOMMO 3HAaTh TEPMUHOJIOTUYECKUI anmnapar AUCHUUILINHBIL,
MOHUMATh CMBICII HAYYHBIX KaTETOpUil U yMETh UX UCIOJIB30BATh B MPO(EeCCHOHAIBHOM JTEKCHKE.
Brnanenue NOHATHIHBIM  ammapaToM, BKJIOYEHHBIM B TECTOBBIE 3a/JaHMs, IO3BOJISET
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 M CpOKaMH BBIIIOJIHCHUA. PCKOMGHI[yeTCﬂ pa36I/IBaTI) 3aJJaHusI Ha JTallbl, 4TOOBI
U30eKaTh TMEPErpy3KH W JIy4Yllle yYCBOUTH Marepuai. crosib30BaTh pa3iUYHbIC HCTOYHUKHU
UH(OpPMAaLNK, BKIIIOYas YIeOHUKH U OHJIAWH-PECYPCHI, U 00see TITy00KOro MOHUMAHUS TEMBI.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIYOJEHHOE
U3y4eHHE OTJCIBHBIX TEM M BOIPOCOB YIeOHOW AMCIUTUINHBL.

B nporuecce camoctosTensHON paboThl CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHuajaMH [P MUHUMAJIFHOM yYYaCTHUHU MPEToiaBaTess. 3a1aun CTyIeHTa BKIIOYAIOT PadoTy
C KOHCIEKTaMH JIeKIHi (06paboTka TeKCTa), MIOBTOPHOE U3yUeHUE YUEOHBIX MaTepUaIOB IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JIOMOTHUTEIBHBIX TEM, BHITIOJHEHNE YIeOHO-NCCIIETOBATEIBCKUX
3aIaHUI U IpYyToe€.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo TMCHMIIJIMHE (MO}IyJIlO)

Kpurepun nosy4eHusi ypoBHS M OLCHHBAHUS C()OPMHUPOBAHHOCTH KOMIICTCHIHI 11O
aucaumuinHae (Mmoayimo) «Machine Learning (MammuHoe o0y4yeHue)»

OneHuBaHue YpOBHs Y4€OHBIX IOCTHKEHHH, 00ydaromuxcs MO AUCHUILUTUHE (MOJIYIIO),
OCYIIECTBIISECTCSA B BUJIE TEKYIETO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHON aTTECTALAH.

IIpoMeskyTouHasi aTTecTanMs MO JUCUUIUIMHE (MOJYJIO) OCYILECTBISETCS B (opme
3aquema ¢ OYEHKOU, TIPU ITOM TIPOBOJUTCA OLIEHKA KOMIETEHLUH, C(OPMUPOBAHHBIX 10
JUCLUTIIINHE.

ZIJ'ISI OLCHUBAHWA TCKYHUICTO KOHTPOJIA YCIIEBACMOCTU H HpOMe)KyTOLIHOI\/'I aTTecTalluu
WCIIONIB3YETCS JIeCATHOAIIbHAS IKaJla OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAWIIMOHHOU
MATUOAIIIPHON MIKAJION CIEAYIONUM 00pa3oM:

HdecaTubannbHas IlaTtudannbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Onenka 3a 3a4er
OLIEHKA OLICHKA o0y4eHuUs MO TMCHUTLINHE (MOILYJII0)
10 OTtnu4aHO 3auTeHo CTyIeHT MOJHOCTBIO BIAACET 3HAHHUSIMHU,
9 OTIIUYHO 3ayTeHo H3JI0’)KECHHbBIMU B pa6011e1‘/'1 IporpaMmme, u
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHus 1o JUCHUILIAHE (MOYJII0)

8

OTiInyHO

3auTeHo

ryboKo  ocMbIcisieT  auctuiuiuHy.  OH
CaMOCTOSTETBHO u JIOTUYECKH
MOCJIeIOBATEILHO OTBEYACT HA BCE BOMPOCHI,
aKIEHTHPYs BHUMaHWe Ha  HauOouee
Ba)KHOM. Ymeer aHaJIN3UPOBATh,
CpaBHHBATH, KJIacCU(YUIIUPOBATH, 0000IIATH,
KOHKPETHU3HPOBaTh W CHCTEMAaTH3UPOBAThH
M3YUYCHHBIH MaTepHal, BBIACISIS KITIOYCBBIC
MOMEHTBI W YCTAHABIWBAas MPUYNHHO-
ClIe/ICTBEHHbIC CBsi3H. YeTko (opmymupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yIbTaThl aHaJIN30B " JPYTUX
WCCIICIOBAHNHM, a TaKXKe PElIaeT CIOXKHBIC
3amaud. CTYIGHT XOpOIIO 3HAKOM C
METOJaMU HCCIICIOBAHMs, HEOOXOIMMBIMHU
JUISL HpaKTI/I‘-IeCKOI\/'I ACATCIIBHOCTH, U YMECT
CBSI3BIBATH TEOPETHYECKHUE ACTICKTHI
JUCIUIUTAHBI ¢ TIPAKTUYECCKUMHU 33a4aMHu.

Xopomo

3auTeHo

Xopomo

3auTeHo

Crynent oOnajgaeT 3HAHUSIMUA IIpeaMeTa
MOYTH B TIOJHOM oObeMe pabouei
HPOrPaMMBI U CAMOCTOSITEIIEHO, JIOTHYECKH
MOCJIeJOBAaTeIFHO U BCECTOPOHHE OTBEYAET
Ha BCE BONPOCHI, aKIEHTHPYSI BHUMAHHUE Ha
HaunOoJee 3HaUMMBIX MOMeHTax. OH ymeeT
aHATM3UPOBATH, CpaBHHBATB,
KJIACCU(UIPOBATD, 0000maTh,
KOHKPETH3UPOBATh M CUCTEMaTH3HPOBAThH
U3Y4YEHHBIH  Marepuaji, BBIACIAS  €ro
KJIFOYEeBbIE aCMEKTHl W YCTAaHABJIMBAs
MIPUYINHHO-CJICACTBCHHBIC CBsA3U.
®dopmynupyer CBOM OTBETHI, YBEPEHHO
HHTEPIIPETUPYET PE3YIbTAaThl AHAIU30B U
JOPYTHX HCCIEIOBaHUI, a TaKkkKe pelaer
CJIOXKHBIE CHTYyallMOHHbIE 3a1a4n. CTyIeHT
XOPOIIO 3HAKOM c METOaMHU
UCCIIEZIOBaHUS,  HEOOXOOUMBIMH IS
HpaKTH‘IeCKOfI ACATCIIBHOCTH, W YMECT
CBA3bIBATH TCOPETUICCKUC ACIICKThI
npesMeTa ¢ IPaKTHIECKMMU 3aJadaMu.

YI[OBHCTBOPI/ITGHLHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

CryneHnt obnamaer 0a30BBIMH 3HAHUSIMHU
[0  JOWACHMIUIMHE, HO  HCIBITHEIBAET
TPYJHOCTH TIPU CAMOCTOSITEIHHBIX OTBETAX
1 UCIIOJIb3yeT HeTOUHbIe (hOpMyTUpOBKH. B
X0JI¢ OTBETOB OH JIOIyCKAeT OIIHOKH,
Kacaromuecst CcyTd BompocoB. CTyaeHT
CIIOCOOCH peIlaTh TOJIBKO CaMbIe MPOCTHIC
3a7aud U BiaAeeT UL MUHHUMAIBLHBIM
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JecaruoanabHas IIaTudannbHas OO0mast xapakTepucTHKA pe3yJibTaTa
OneHka 3a 3a4yert

OLICHKA OLICHKA o0y4eHUs MO TMCHUTUINHE (MOIYJIIO0)
HaOOpOM METOJIOB HCCIICTOBAHUSI.
3 He cnan He 3aureno CrymeHT He OBIael O00sS3aTeIIBHBIM
He cnaun He 3auTeno MHUHHAMYMOM 3HAHUH IIO0 npeaMeTy M HE
1 He cnan He 3a4teno MOKET OTBETUTH Ha BOIIPOCHI, AK€ €CIH

mnmpernogaBareiib 3adacT JOIMOJTHHUTEIIBHBIC

HaBOJAIIINE BOTIPOCHI.

Huctummaa  (Moxayns) «Machine Learning (MammaHOe 0O0ydeHUE)» OICHUBACTCS
CJICAYIOIIMM 00pa3oM:

AKTHBHOCTb Bec |KoiunyecTBo Onucanue
Jomanrane 3amaamst | 15% 13 Hab6op 3amad o TemMaM Henenn
Tect 15% 1 OTBeTH Ha BOMPOCHI, IO H3yUYEHHBIM TEMaM
CopeBHOBaHHE 25% 1 MeponpusTtue, B paMKaXx KOTOPOTO YYACTHHKHU

COINEPHUYAIOT APYT C APYIOM IS JOCTHKEHUS
OTpeICIICHHOM 1IeJTH, IEMOHCTPHUPYSI CBOM HABBIKU, 3HAHHMSI
WJIM CIIOCOOHOCTH B 3aJJaHHON 00J1acT

[Ipoekt 25% 1 HUccnenoBarenpckas paboTa 1Mo IUCIUILIHHE (MOYITO) U
NPE3CHTANNS PE3YIIbTATOB

3auer ¢ oleHKOn 20% 1 [TucemeHHast Wiw yCTHas paboTa Hall 3aJaHAEM,
HaIIpaBJICHHBIM HA IIPOBEPKY IOJYYEHHBIX 3HAHUN U
HAaBBIKOB I10 JUCHUILTHHE (MOIYJIIIO)

@opmyJia pacuéTa HTOroBoii oneHku no AucuumnianHe «Machine Learning (MammHHoe
odyuenue)»: «0,15 x nomamnee 3aganue + 0,15 x Tectsl +0,25 x CopeBHoBanue + 0,25 x [Ipoekr
+ 0,2 x 3a4eT ¢ OLIEHKOMNY.

Texyummii KOHTPOJIb yCIIeBAeMOCTH 00YYAIOIIUXCH M0 JUCHHUILINHE
IIpuMmepHbIe 3agaHus 1J1s1 TECTA

Tect 1: Pemaromue nepeBbsi. CJI0KHOCTH AJITOPUTMOB. AHCAMOJIM aJITOPUTMOB.
I'papnenTHbIN OycTHHI. ATUIM(T-MOAEINPOBAHUE

1. Kakoii U3 cieayronmx aropuTMOB MAlIMHHOTO 00YUYEHHSI SIBIISIETCS TPUMEPOM
aHcam6i1s1?
a) Pemaromiee nepeBo
b) 'panueHTHBII OyCTHHT
c¢) JluneitHas perpeccust
d) Knacrepuzanus
OrtBet: b) I'paguenTHbIii OyCTHHT

2. Kakas u3 crneyronmx XapakTepuCTHK PELIalouX ePeBbeB ABISETCS UX OCHOBHBIM
IIPEUMYILIECTBOM?
a) Bricokast ckopocTh 00ydeHus
b) [IpocroTa nHTEpNIpETaAINU
¢) Bricokasi TOUHOCTH MPOrHO3UPOBAHUS
d) Huzkas cinoxHOCTh anropurMa
OrtBer: b) IIpocToTa MHTEpNIpeTannu
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3. Kakoit u3 ciemyromux METOI0B UCIIONB3YETCS IS OIEHKH CIIOKHOCTH aJTOPUTMOB?
a) OneHka BpeMeHH 00yUueHHs
b) OrieHKa BpeMeHHU MpecKa3aHus
¢) OneHKa clI0KHOCTH anroputMma no metpuke O(n)
d) Bce BhImenepevrcieHHbIC
OrtBet: d) Bce BblenepeyncieHHbIe

4. Kaxkoit u3 cieyomux aroOpuTMOB MAIIMHHOTO 00YYEHUS SBIICTCS MPUMEPOM
rpagueHTHOro OycTuHTa?
a) AdaBoost
b) Gradient Boosting
¢) Random Forest
d) Support Vector Machine
OtsBet: b) Gradient Boosting

5. Kakas u3 cneayrommx XxapakTepucTUK aruuT-MOACTUPOBAHHUS SBISIETCS €Tr0 OCHOBHOM
uenb?
a) [Iporno3upoBanue BEpOSITHOCTU COOBITUS
b) Ouenka BIUsSHUS MApPKETUHTOBOW KaMITaHUU
¢) Knacrepusanus KIMeHTOB
d) O6napyxeHue aHoManui
Oteer: b) Onenka BJUMSHUA MAPDKETHHIOBO KAMIIAHUHU

6. Kaxkoii u3 cneayromux MeTo10B UCTIOIb3YeTCs JUIsl TIOCTPOSHUs aHcaMOJIel anropuTMoB?
a) barrunr
b) Byctunr
¢) CTokuHT
d) Bce BhImenepevrcieHHbIC
Otser: d) Bee BeIlIEnepeyncIeHHbIE

7. Kakoit u3 cienyronux alropuTMOB MAIMHHOTO 00y4eHUs SIBIISIETCS IPUMEPOM
peraronero aepesa’?
a) CART
b) C4.5
c) ID3
d) Bce BblenepeuncieHHbIe
OrtBet: d) Bce BhIIenepeyncieHHbIC

8. Kakas u3 crieayrommx xapakTepuCTHK TPaJIMEHTHOTO OyCTHHTA SIBJISIETCS] €T0 OCHOBHBIM
IPEeUMyIIeCTBOM?
a) Bricokast ckopocTh 00ydeHUs
b) [IpocroTa nHTEpNpeTaliNU
¢) Beicokast TOYHOCTH MTPOTHO3UPOBAHHS
d) Huskas crno’kHOCTh anroputma
Oteert: ¢) Boicokasi TOUHOCTH IPOTrHO3UPOBAHUS

9. Kakoii u3 cienyromux METOA0B UCTIONb3YeTCs /Ui OLIEHKH KauecTBa arudr-
MOJIETTUPOBAHUS?
a) OneHka BpeMeHH 00yueHHs
b) OrieHKa BpeMeHHU MpecKa3aHus
¢) OLeHKa CI0KHOCTH alNropuTMa
d) Onenka TOUHOCTH MTPOTHO3UPOBAHUS
OtBer: d) OneHka TOYHOCTH NPOTHO3UPOBAHUS
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10. Kakoii U3 creayronux aIropuTMOB MallTMHHOTO OOYYEHHS SBISETCS IPUMEPOM
aHCcaMOJIsl pelIaroIuX JepeBLEB?
a) Random Forest
b) Gradient Boosting
c¢) AdaBoost
d) Support Vector Machine
OtBert: a) Random Forest

Tect 2: [loaTunbl 32124 U MX 0COOEHHOCTH, KJacTepusauusi. MeToabl MOHUKEHUSA
pa3mepHocTH. O0HapykeHue aHoMaJuuii. 'enepanus npusHakos. OTO0p NPU3HAKOB.
HNuTepnperamusi MojeJieii U TMArHOCTHKA CIBHUTA TaHHbBIX.

1. Kakoii u3 cieayromux NoTHIIOB 3a/1a4 MAaIIMHHOTO 00YUYEHHSI SIBIISIETCS IPUMEPOM
3a1a4n KiaccupuKanmn?
a) Perpeccus
b) Knacrepuzarnms
¢) OGHapyxeHre aHoMalun
d) Kateropusarmms
Oteer: d) Kareropuszanus

2. Kakoii u3 cinenyromux METOA0B UCTIONIb3YeTCs Il HOHWKEHUS! pa3MEPHOCTH JAHHBIX ?
a) PCA
b) t-SNE
c) LLE
d) Bce BrlenepevncieHHbIe
Oteer: d) Bee BollIenepeyncieHHbIC

3. Kakoii u3 cneayromux aaropuTMOB MalIMHHOTO O0Y4€HUS SIBJISIETCS IPUMEPOM METO/1a
OoOHapyXeHUsI aHOMaJIU?
a) One-Class SVM
b) Local Outlier Factor (LOF)
c) Isolation Forest
d) Bce BblenepeuncieHHbIe
OrtBet: d) Bce BoIIenepeyncieHHbIC

4. Kaxoli U3 cneayromux MEeTOJ0B UCTIOIb3yeTCsl Ul FeHepallui HOBBIX MPU3HAKOB?
a) [lonnHoMuanbHast perpeccust
b) Jloructuueckas perpeccus
¢) JlepeBo pemnienuii
d) Feature Engineering
OrtBer: d) Feature Engineering

5. Kakoii u3 crieayromux MeTo10B UCIONIb3YeTCs 1711 0TOOpa MPU3HAKOB?
a) Recursive Feature Elimination (RFE)
b) Correlation-based feature selection
c) Mutual Information-based feature selection
d) Bce BhIIenepeuncieHHbIe
Oteer: d) Bee BollIenepeyncieHHbIE

6. Kakoii 3 cnenyromux METOA0B UCTIONB3YEeTCS Ui MHTEPIPETAUN MOENIeH MAallIMHHOTO

oOyuenus?
a) SHAP (SHapley Additive exPlanations)
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b) LIME (Local Interpretable Model-agnostic Explanations)
c) TreeExplainer
d) Bce BhImenepevrcieHHbIC

OrtBet: d) Bce BbIlenepevyucjieHHbIE

7.

Kaxoit u3 cienyromux METo10B UCIIONIb3YeTCs AJIs JUarHOCTUKHU CABUTA JIAHHBIX?
a) Statistical Process Control (SPC)

b) Control Charts

c) Drift Detection

d) Bce BrlenepedncieHHble

OtBet: d) Bee BolenepeyucjieHHbIE

8.

Kaxkoii u3 cdleayromux ajJJropuTMoB MalliIiHHOT'O O6y‘leHI/I}I ABJICTCA IPpUMEPOM METOJa
KJIaCTepU3ALNU?

a) K-Means

b) Hierarchical Clustering

c) DBSCAN
d) Bce BrlenepeyncieHHbIe

Oteert: d) Bee BollIenepeyncieHHbIE

9.

Kakoi n3 CJICAYIOINUX METOJ0B UCIIOJIB3YCTCA AJIA MIOHUKCHUA Pa3sMCPHOCTU JaHHBIX C
HCITOJIb30BaHUEM JIMHEHHBIX MTPe0oOpa3oBaHMit?

a) PCA

b) LLE

c) t-SNE

d) None of the above

Otger: a) PCA

10. Kakoii U3 cieayronmx METoI0B UCIIONIb3YeTCs A1l OOHAPYKEHHUS aHOMAIUN B IaHHBIX C

HCIIOJIB30BaHUECM MAIlIMHHOTI'O O6y‘leHI/IH?
a) One-Class SVM

b) Local Outlier Factor (LOF)

c) Isolation Forest

d) Bce BolenepedrcieHHble

Otser: d) Bee BeIlIenepeynciIeHHbIE

IIpumepHbIe 3a1aHUSI IO COPEBHOBAHMIO

CopesHoBanue: "MonenupoBanue Amnudra ¢ nomombio AHcamOneld u I'pagueHTHOrO

byctunra"

Tema: Pa3zpabotka 3¢ pexTuBHBIX MoAenel armmdTa-MoaeTUPOBAHNS C UCIIOIb30BAHHEM

pemaromux ICpeBLEB, aHcamoOJIei AJITOPUTMOB U I'paIUCHTHOT'O 6y0TI/IHFa.

3aganusn:

1. 3apaua 1: PazpaGoraiite Mojenb ammu@Ta-MOACTUPOBAHUS, WCIONb3YysS pPEIIAIONUe
JIEPEBbsI, 1J1 IPOrHO3UPOBAHMSI BHITOIbI OT MAPKETHHIOBOM KaMIIaHUH HAa OCHOBE Habopa
MPU3HAKOB, BKJIIOYAIONIETO AeMorpaduuecKkue U MoBeJeHUYeCKHEe JaHHbIE KJIMEHTOB.

2. 3amaua 2: Co3paiite aHCcamMOJIb aJITOPUTMOB, BKITFOUYAIOIIUI TPaIMEHTHBIA OYCTHHT, JIIs
yIy4IIeHUs] TOYHOCTH MPOTHO3WPOBAHUS arnuTa-MOJISTHPOBAHUS IO CPABHEHUIO C
MOJICITBIO U3 3a1aun 1.

3. 3apaua 3: [IpoBeauTe aHATN3 CIOKHOCTH aITOPUTMOB, UCIIOJIb3yEeMBIX B 33/1a4ax 1 u 2, u

orieHuTe ux 3((HEeKTUBHOCTH B 3aBUCHMOCTH OT pa3Mepa 00ydaroIiel BEIOOPKH.

Kpurepun onenkn:
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1. Tounoctb mporuo3upoBanmsi: OreHKa TOYHOCTH MoJIesIeH arndTa-MoIeTUPOBaHUS 10
metpukam MAE u RMSE.

2. CaoxHocTh aaroputMoB: OlIeHKa CJI0KHOCTH aIrOPUTMOB, HCIIOJIb3yEMBIX B 3aa4ax |
U 2, IO METPHKaM BPEMEHH 00YUCHUS U BPEMEHH TpeICKa3aHusl.

3. D¢dexTuBHOCTL aHcaMOJieii: Onenka »¢ddexTuBHOCTH aHcamMOJIe aJIrOPUTMOB,
UCIIONIB3YEMBIX B 3a/1ade 2, M0 METPHKAM YIYYIICHUS TOYHOCTU MPOTHO3UPOBAHHS IO
CPaBHEHMIO C MOJIETIBIO U3 3a/1a4H 1.

4. KauvectBo mnpe3eHtanmuu: OleHKa KauyecTBa MPE3CHTAIUU PE3YJIbTATOB, BKIFOYAS
SCHOCTb U CTPYKTYPUPOBAHHOCTh OTYETA, a TAK)KE BU3YyaTU3aUIO JaHHbBIX.

IIpumepHoe 3a5aHue /11 IPOEKTA

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

CryneHTaM TpejiaraeTcsi NMPOBECTH aHalIM3 JAHHBIX C WCIOJB30BaHUEM JIMHEWHOU
perpeccuu, JIOTUCTHYECKON perpeccud M MeToAa OmnopHbIX BekTopoB (SVM). [lns storo
HEe0OX0oaMMO BBIOpaTh HAOOP MAHHBIX M3 OTKPBITHIX HMCTOUYHHMKOB (Hampumep, Kaggle, UCI
Machine Learning Repository) 1 BEIITOJHUTH CIIEIYIONINE Iary:

1. BoiOop u onucaHue JaHHBIX:
- BriGeputre HaOOp AAaHHBIX, KOTOPBIM MOAXOIUT MJiA aHAIM3a C MCIOJIb30BAaHHEM
JUHEHWHOM U JIOTHCTHYECKOM perpeccun, a Takke SVM.
- OnumuTe JaHHBIE: KaKUe TMEepEeMEHHBbIE MPUCYTCTBYIOT, KAKOBbI MX THUIIbI, U KaKyIO
3a/1a49y BBl COOMPACTECh PEIINTh (PErpeccus WK KiTacCU(UKAIIHS).
2. IIpenoOpadoTka JaHHBIX:
- [IpoBenuTe aHann3 JaHHBIX HA HAJM4YKE IPOIYCKOB U aHOMAJIUH.
- Brinonnurte HeoOXoauMbIe TPeoOpa3oBaHus, TaKue Kak HOpMalu3alus, KOJAUPOBaHHE
KaTerOpUAIbHBIX TIEPEMEHHBIX U yJaJIeHUE BEIOPOCOB.
3. MoaeaupoBanue:
- IlocTpoiiTe MOJIE€Nb JUHEWMHOW PErpecCud U OUEHHUTE €€ KAaYeCTBO, UCIOJb3Yys TAKUE
meTpuky, kak MSE (cpennexBaaparuyHas ommuodka) mim R2.
- [TocTpoitTe MOJIENb JIOTUCTUYECKON PErPECCUN U OLIEHUTE €€ KaUECTBO, UCIIOJIb3Ys TAKHE
METpHKH, Kak accuracy, precision, recall u F1-score.
- [TocTpoiite Mmoaens SVM u cpaBHUTE €€ KaueCTBO € MPEAbIAYIIUMU MOJIEISIMHU.
4. CpaBHHTEJIbHBIN AHAJIH3:
- CpaBHHUTE pe3yabTaThl BceX Tpex Mojenei. Odcyanure, kakas MOJEIb MoKa3ana Jydiline
pE3yJBTaThl U IOUYEMY.
- [Ipoananuzupyiite BIMsIHUE pa3IMUHBIX (AaKTOPOB Ha Ka4€CTBO MOJEIIEH.
5. BbIBOJDI:
- CaenaiiTe BBIBOJbI O IPUMEHUMOCTHU PA3IIUYHBIX MOJENEN /Ul PEeIIeHUs TOCTaBIEHHON
3aJ]auu U MpeJUI0KUTE PEKOMEH IAIIH 110 BEIOOPY MOJAEIH B 3aBUCUMOCTH OT CIIEIIU(PHUKH TaHHBIX.

Kpurepun ogopmiienust npoexra:
Crpykrypa:
— Bgepaenue (onucanue 3a1a49u U 11eJI€H TPOEKTA).
— Omnucanue gaHHBIX (BBIOOP HAOOpa NaHHBIX U €r0 XapaKTePUCTUKA).
— IIpenoOGpaboTka naHHBIX (METOIBI U PE3YIHTATHI).
— MonenupoBanue (oOnucaHue Kax10i MOJIeNH, pe3yabTaTbl U METPUKH).
— CpaBHUTENbHBIN aHaNN3 (CpaBHEHHE MOJIeNEi U BBIBOIBI).
— 3axmoueHue (001ue BBIBOIBI U PEKOMEHIAINH).
Odopmienue:
— IlpoexT nomxkeH O6bITh 0hopmiieH B Buae JokyMmeHTa (Hanpumep, PDF nin Word).
— Hcnons3yiite rpaduky 1 TaOIULBI ISl BU3yaldu3aliu pe3yIbTaToB.
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— Bce xoapl 10omxHBI OBITH 0OPMIIEHBI B KOMMEHTHPOBAHBI (MOXHO HCIOJIB30BaTh
Jupyter Notebook mnm aHanorudHbie HHCTPYMEHTHI).

Oo0bem:

MunumanbHbIl 00beM npoekTa — 10 cTpanui (6e3 yuera rpadukoB U TaOIUI).

Cnaua npoekra:

— IIpoekT HEOOXOAUMO MPEACTaBUTH B AJIEKTPOHHOM BHJIE /0 YCTAHOBJIEHHOTO CpPOKa
(yka3zaTp narty).

— IIpesenramus mpoekra (10-15 MuHYT) MOMKHA OBITH MOATOTOBJIEHA JJISL 3AILUTHI:
KpaTKOe U3JI0KEHHE 1eJIel, METOI0B, PE3YJIbTaTOB U BHIBOJIOB.

— Ouenka npoekTta OyneT NPOBOAMTHCA Ha OCHOBE KauyecTBa aHajiu3a, TIIyOWHBI
MOHUMAaHHS TEMBI, ICHOCTH M3JI0)KEHUSI © OPUTUHAIBHOCTH TOAXO0/1A.

IIpumepHbIe foMALLIHKE 3aaHUS

Jomainee 3a1anue no treMe «OCHOBHbIE TEPMHUHBI MAIIIMHHOTO 00yYeHHS M CMEKHBIX
o0Jacreii. OneHka KauecrBsa Moaesaein»

3ananue 1: MeTpuku u GyHKIHMOHAJBI IOTEPb

Haiimute npumepsl (QYHKIMOHAIOB IOTEPh, HCIIOJNB3YeMBIX B 3ajladax pErpeccud U
kinaccuukanuu. ONMUIIMTEe UX 0COOEHHOCTH M NpuMeHeHuss. Kpome Toro, o0bsSCHUTE MOHSATHE
CpeIHEH TUIOTE3BI U €€ CBSI3b C PYHKIIMOHATIAMH MTOTEPb.

3ananue 2: KoHTpoJb KauecTBa U BHIOOP MO/I€JIH

Onummre METOABl KOHTPOJSA KadecTBa MOJCICH MAIIMHHOTO OOy4YeHUSs, TaKhe Kak
Bajuaauusa u Kpocc-Banunanus. Explain monstue ommOKu BHYTPH U BHE BBIOOPKH M OLIUOKU
0000menus. Kpome Toro, o0bscHUTE HepaBeHCTBO XE(GAMHra U €ro MpUMEHEHHE B KOHTPOJIC
KadecTBa MOJCIICH.

3ananue 3: MeTpu4yeckue aJropuTMbl

Haiinute mpuMepsl METPUIECKUX aJITOPUTMOB, MCIIOIB3YEMBIX B 3aJja4ax KJIACCU(DUKAINN
u perpeccur. OnumuTe UX OCOOCHHOCTH M INpuMeHeHus. Kpome Toro, oOBSICHHTE IOHSATHE
pasMmepHocTH BanmHuka-UepBOHEHKHCA U €€ CBSI3b C METPUICCKUMU AIITOPUTMAMH.

JlomamiHee 3agaHue o TeMe «JIMHelHbIE MO ETH»

3ananmue 1: Jluneiinas perpeccus

Jlan Habop NaHHBIX, coAepKAIUN HHPOPMAITUIO O IIEHE Ha JKUJIhE U TUIOIIA U KBapTHP B TOPOJIE.
Hcrionp3yst TMHEHHYIO perpeccuio, OCTPOUTh MOAETh, KOTOPast O3BOJISIET MPeICcKa3aTh IeHy Ha
JKUJIbE Ha OCHOBE TUIOIIA I KBAPTHUPHI.

e Haiigute koadpunments! nuneitHol perpeccun (B0, B1) ucnonb3ys METOA HAUMEHBIINX
KBaJIpaToB.

e OrnenuTe KauecTBO MOJICNIU € TTOMOIIBIO Kodd duirenTa nerepmunanuu (R?).

o JlaiiTe MHTEPIIPETALIUIO PE3YIBTATOB U OOBSICHUTE, KAK MOKHO MCIOJIb30BATh 3Ty MOJIEINb
JUISL TIpe/ICKa3aHusl [IEHbl Ha JKUJIbE.

3aganue 2: Jlorucruyeckast perpeccusi u SVM

Jan Habop MaHHBIX, CoAepX Al MHPOPMAIHIO O KIUeHTaX 0aHKa M UX KPEAUTHOW MCTOPHH.
Hcnonp3yst JIOTUCTHYECKYIO perpeccuio U SVM, MOCTpOUTh MOJENIH, KOTOPBIE MO3BOJSIOT
MpeJICKa3aTh BEPOSITHOCTh TOTO, YTO KJIMEHT BEPHET KPEIUT.

o Haiinute xoad¢unumentsr norucrtuueckoit perpeccun (B0, P1) wucnons3ys merox
MaKCHUMaJIbHOTO TIPaBI0MIOA00HS.

o Iloctpouts Monmens SVM ¢ JIMHEWHBIM SAPOM M OLICHUTh €€ KaueCTBO C IMOMOILBIO
Kod(uIIMeHTa TOYHOCTH.
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e JlaliTe nHTEpHIpETAINIO PE3YIbTATOB U O0BACHUTE, KAK MOXKHO UCIIOJIb30BATh 3TH MOJIEIH
JUTSL TIpeJICKa3aHus BEpOSITHOCTH BO3BpATa KpeauTa.

3amanue 3: JInHeiliHbIEe MOAEIH

Jlan HaOop TaHHBIX, COAECPKAIIMI HHOOPMAITHIO O BIUSHUN PA3IMYHBIX (aKTOPOB Ha PE3YIIbTAThI
CTYJIGHTOB B YyHHUBepcutere. Vcmonb3ys JHMHEHHBIE MOJENH, MOCTPOUTH MOJEINb, KOTOpas
MO3BOJISICT MIPEICKA3aTh Pe3yJIbTaThl CTYJACHTOB Ha OCHOBE CIEAYIOIMHMX (DAKTOPOB: BO3PACT, IO,
KOJIMYECTBO MOCEIIEHHBIX 3aHATUH U CPEAHUIA 0L 110 TIPeIMETaM.

e Haiiqute xoaddunumentsl nuHeriHoit perpeccuu (B0, B1, ..., pn) HCmOAB3Yys MeTOx
HAUMEHBIIIUX KBaJPATOB.

e OrneHuTe KaueCcTBO MOJICIIH € TTOMOIIBI0 KodddunuerTa nerepmunanuu (R?).

e JlaliTe MHTEpHIPETAIUIO PE3YIHTATOB U OOBSICHUTE, KAK MOKHO HCIIOIH30BATh 3Ty MOJIEIH
JUTS TIPEJICKa3aHusl Pe3yIbTaToOB CTYJICHTOB.

Jomamnee 3aganue no reme: «Pemarommue nepeBbsi. CjI05KHOCTH aJITOPUTMOB. AHCAMOJIM
ajaroputMoB. I'pagueHTHBIH OyCTHHT. AIJIM(T-MO1eIMPOBAHNE — TIPUHIIUIIBI 1 METOABDY

3anmava 1. Peanu3syiiTe anropuTMbl MOCTPOEHUS JepeBa C KpUTeprueM HH(POPMAIMOHHOTO
BBIMTPBINIA U KpuTepreM JKUHU U ONpeesieHHI0 KJlacca M0 MaKOPUTAPHOMY KIIACCy B JIUCTE.
Haiigure onTumanbHyro rIyOHHY JepeBa B 000ux ciydasx (B otpeske 2-10).

3amaua 2. [lpumenute meron SVM (manpumep, u3 Oubmmorexu sklearn) anmst maracera
blobs2. Busyanusupyiite pe3ynpraT (pa3OueHne MIOCKOCTH U OMOPHBIE BEKTOPA) MPHU Pa3HBIX
BapuaHTax sijep (IMHEHOe; MoJMHOMHAIbHOE cTernenei 2,3,5; RBF).

3amava 3. Haiigute mMakcuMyM (DYHKIMHM C TOMOIIBIO alTOPUTMa KPOCC-PHTPOMHIHOTO
MIOWCKa, M300paxas pacrpeaesieHiue Ha KaKI0M IIare.

33}13HI/IH IJIA l'lpOMe)KyTO'lHOﬁ aTTeCTallui 110 JMCHUIIJINHE (MO)IyJIlO)

Ne i/ 3aganue OTtBer Komneren
Ml
1. KaxoB ocHOBHOI HEZOCTATOK METO/Ia IEPEKPECTHON MPOBEPKH B B OIIK-6

3aJlayax MaIluHHOTO O0y4YeHHs?

A) BbIcOKast BBIYUCIUTENBHAS CI0KHOCTh

B) Huzkast TOUHOCTh OIIEHKH KauecTBa MOJCIH

C) TpebyeTcst 0OJBIIOE KOJTUYECTBO JTaHHBIX

D) He MokeT ObITh MCIIOJIB30BAH JIJIsl OIICHKU Ka4ueCTBa MOJICITH

2. KakoB 0CHOBHOM THUII aHCAMOJIA B 3a1a4aX MAIMHHOTO D [1K-3
o0y4eHus?

A) I'papuenTtHsIii OycTUHT
B) RandomForest

C) AdaBoost

D) Bce BhIIIETIEPEUHCIIEHHOE

3. KaxoB 0CHOBHOI MeTO]T HOHM)XEHHS Pa3MEPHOCTH B 3a/1a4ax D OIIK-6
MAalIMHHOTO 00y4YeHUs?

A) PCA (Principal Component Analysis)

B) t-SNE (t-Distributed Stochastic Neighbor Embedding)
C) LLE (Local Linear Embedding)

D) Bce BhIIIeNIepEUUCICHHOE

4. KakoB ocHOBHO# THIT TIPOOIIEMBI, KOTOPAst MOXKET BOSHUKHYTh A OIlK-1
TIPH UCTIOJIF30BAaHUH PEIIAIONTNX AEPEBHEB B 337a9aX
MAaIIUHHOTO 00yueHus?

A) Overfitting

B) Underfitting
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C) Error
D) Bce BBIIIENIEPEYHCITIEHHOE

5. Kak ma3piBaeTcst METpHKa, UCTIONB3yeMast TSI OIICHKH KadecTBa | ToOYHOCTB/TOY OIIK-4
KJaccu(uKaIny, KOTOpas U3MepseT OO MPAaBUIBHO HOCTh
KJTaccH(PpUIIPOBAHHBIX 00BEKTOB?

6. Kakotii (hyHKITMOHAI TOTEPhH Yallle BCETO UCTIOIB3YETCs B MSE OIIK-4
3ajauax Perpeccuy JUIs U3MEPEHHSI PA3HUIBI MEKIY
MpeacKa3aHHBIMU M (PaKTHYECKUMHU 3HAUYCHUSIMU?

7. Kak Ha3piBaeTcs METOA, KOTOPBIH 0OBEANHSIET HECKOIBKO Byctunr OIIK-1
ca0BIX MofeTel Tt co3aanus 0ojee CHIIbHON MOJEIH?

8. Kaxoit anroput™ KiiacTepu3aiii OCHOBAH Ha pa3aeiieHHH K-cpenamx OIIK-4
JaHHBIX Ha k KIacTepoB, MUHUMH3HPYS BHYTPUKIACTEpPHOE
paccrosiHue?

9. Kakoii MmeToz B rpagueHTHOM OyCTHHTE UCTIONB3YETCS IS I'panuenTHBII OIIK-6
MUHUMH3AINH OMIHOKY Ha KayKJOM Iare? CITyCK

10. Kak Ha3piBaeTcs mpouecc, mpyu KOTOPOM MOZAETb 00ydaeTcs Ha OO0yuenue ¢ OIIK-6
OCHOBE Y€ Pa3MCUCHHBIX TAaHHBIX? yuuTeneM

11. Kaxoii kpuTepuii HCIIOB3yeTCs s OIIEHKH KadecTBa Cunyst IK-3
KJIaCTEPU3aIlUK, OCHOBAHHBII HA PACCTOSTHUN MEXKTY
KJIacTepaMu M BHYTPH KIaCTEpOB?

12. Kak Ha3piBaeTcs MeTpHKa, KOTOpasi ©3MEPSIET, HACKOIBKO ROC-AUC OIIK-1
XOPOIIIO MOJISITh Pa3/ielisieT KJIacChl B 3a/1a4aX OMHAPHOM
knaccupuranyu’?

13. Kaxoii anroputm ncnosnp3yercs Ui yMEHbIIEHUS pa3MEPHOCTH PCA /meton [K-3
JTAHHBIX, COXPAHSIS UX BAKHBIC XapAKTCPUCTHKH? TJIaBHBIX

KOMIIOHECHT

14. Kakoli moaxos B MalllMHHOM OOYYE€HUHU BKJIHOYACT AHcaM0JIMpoB I1K-3

WCTIONB30BaHKe aHcaMOJIel MOJIeTel ISl TOBBIMICHUS 001IeH aHue

TOYHOCTH?
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