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AHHOTAIIUSA PABOUYEH ITPOT' PAMMBI JJUCIIATLJIMHBI

Hucuuninuna « MammHHOe 00y4eHne: NPOABUHYTHINA YPOBEHb) SIBISCTCS JUCHUILTMHON
00s13aTeNbHON YacTH OCHOBHOHM IMpO(ecCHOHAIBHOM 00pa30BaTelbHON MPOrpaMMbl BBICIIETO
o0pa3oBaHusl «/laHHbIE, 3HAHUS, SKOHOMUKA, HAPPATUBBI».

B pamkax naHHOro Kypca CTyAE€HTbl IIO3HAKOMSTCS C OCHOBHBIMM HaIlpaBJICHUSMU
IIPUYMHHO-CJIECTBEHHOIO aHAJIM3a B MAIIMHHOM 00y4eHuH. B 31oxy O0JbIIMX JaHHBIX METOAbBI
MalIMHHOTO OOy4eHHus, B YaCTHOCTH MX KOMOMHAIMs C aara-MaidiHUHroMm (causality mining),
HAQUMHAIOT UIpaTh KIIOYEBYIO POJb B OTBETE Ha CIIOKHBIC HAy4YHBbIE BOIIPOCHI, NPUHATUH
YIPABIEHUYECKUX PELIEHUH, OOBSCHEHHM IIOBEIEHUS COLMAJIbHBIX AKTOPOB, IMpEACKa3aHUU
COLMAJIbHO-9KOHOMUYECKHUX COOBITMM M B JAPYI'MX BaKHBIX COLMAIBHBIX c(epax. DTO CTaHeT
OIHOHM M3 TeM Hamero oOCYXIeHHUS. MbI TakKe OKPOEM COBPEMEHHBIE MOIXObl K MPUYNHHO-
CIIC/ICTBEHHOMY BBIBOJy B MAIIMHHOM OOY4Y€HHWH, B YAaCTHOCTH, HapaOOTKM KOMaHIbl B.
UepHOo)KyKOBa 10 JIBOMHOMY J€-CMEIIEHHOMY MAaIlMHHOMY 0OyueHuto. JlaHHBIIA MoIXon
I10JIaraeTcs Ha MPOCThIE TEOPETUKO-CTATUCTUYECKHUE OCHOBAHMSL, IIPU STOM ITOMOXKET CIIyLIATEIIsIM
MIPUMEHSTH BECh CIIEKTp coBpeMeHHbIX ML-meronos (L1/L2, ancambimu, ciy4aifHble Jieca u ap.)
JUIS aHAJIM3a JaHHBIX. B KOHIIE KypcaxX Mbl TaKkKe IIOKPOEM OCHOBHBIE UECH, TEXHUKH U PELLCHUS
O0OBSCHUMOTO MCKYCCTBEHHOTO MHTeUIeKkTa (XAl) m mMammHHOTO OOy4YeHHs Ui 0OecreueHHs
KJIFOYEBBIX I1apAMETPOB HAY4YHOI'O HCCIIEJOBAHMs, TAKUX KaK BO3MOXHOCTb HMHTEpIpPETALUU
pe3yabTaTOB MOJIEIMPOBAHUS U IPO3PAYHOCTH aHAIMTUYECKOTO Mpoliecca.

OO611ast TpyA0EMKOCTh OCBOECHUS JUCLUIUIMHBI COCTABIISAET 2 3a4€THBIX €IMHMIIbI, 72 Yaca.
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1. HAUMEHOBAHMUE, LEJIU U 3AJJAYU OCBOEHUSA JUCHUITJIMHBI

Heab ocBoeHMs IUCUMIUIMHBI «MamuHHOe o00y4dyeHHe: MPOABHMHYTHIH YPOBEHb)»
chopMupoBaTh y 0OyYaAIOIUXCS CHCTEMHOE MOHMMAHHUE TPOJIBHHYTHIX METOJOB MAIIMHHOTO
oOy4yeHusi, BKIJIIOYAIOIIEe MaTreMaTHYeCKyl0 OCHOBY MOJENel, MPUHIUIB HX IOCTPOCHHS,
WHTEpIpeTanuu U npumeHeHus. Kypc HanpasiieH Ha pa3BUTHE KOMIIETCHIIMM, HEOOXOIUMBIX ISt
MPOEKTUPOBAHUS, OICHKM M BHEAPEHUS MAIIMHHOTO OOyYeHHUsS B HCCIEIOBATEIbCKYI0 U
MPUKIATHYIO TMPAKTUKY C Y4€TOM OTrpaHUYEHUN JaHHBIX, MPOU3BOAMUTEILHOCTU MOJEIEeH u
ATUYECKHUX aCHEKTOB.

3agaum:

e [loHATH MPUHIMIIBI MOCTPOCHUSI aHCAMOJIEBBIX MOJIETe, METObl PEryispu3aluu U
0COOEHHOCTH 0TOOpa MPU3HAKOB MPHU paboTe ¢ Pa3HOPOIHBIMU U BHICOKOPAa3MEPHBIMU JAHHBIMHU.

e OCBOUTH COBPEMEHHBIE METOJIbI HHTEpIpEeTali U OOBSICHEHHs MpelICKa3aHHi
MOJIETICH, a TaKkKe CIIOCOOBI OIIEHKU JOBEPUS K BBIBOJIAM.

e Pa3BuTh TpaKTHYECKHE HABBIKK PAOOTBI ¢ JAHHBIMH  PEaJLHOTO
KaTeropualbHBIMU, TEKCTOBBIMH, BPDEMEHHBIMU U HECOATaHCUPOBAHHBIMU BBIOOPKAMH.

e VYrnyOuTh 3HaHUS MO HEMPSIMOMY OOYYEHHUIO, BKIIOYAsl KJIACTEpPU3aLIMIO, BBISBICHHE
AHOMAJIMI M CHUKCHHE PA3MEPHOCTH C BU3yalH3aluel IATSHTHBIX POCTPAHCTB.

e HayuuThcsi MCHONB30BaTh 0all€COBCKHE TOIXOIBI U METOIBI aBTOMATH3HUPOBAHHOTO
noxdopa MoJieNell U TurepnapaMeTpoB ¢ npuMeHneHueM Python-6ubnmorek.

e OBnazeTh METOJAaMU OIEHKHM YCTOMYMBOCTM U KadecTBa Mojelel, KaauOpoBKH,
MTOCTPOCHHUSI IOBEPUTEITHHBIX HHTEPBAJIOB U YU€Ta JETPaJalliid MOJICIICH B MPOIAKIICHE.

e CdopmupoBaTh MTPEACTABICHUE O TOJHOM >XM3HEHHOM mukie ML-moxpeneit: ot
MOJATOTOBKH JJAHHBIX JI0 BHEIPCHUSI © MOHUTOPHHTA B IPOAYKTHBHOU CpE/IE.

Mupa:

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS JUCHUIIJIMHBI

B pesynbrare wu3ydeHus yueOHOW JUCHMIUIMHBI OOYy4YalOIIMHCA JOJDKEH OBJAJIeTh
ClIeAYIOIMUMHU KomnereHusamu: odmenpodeccnonanbibiMu (OIIK). ITnanupyemblie pe3ynbTaThbl
(GbopMUpOBaHMST KOMIIETEHIIMM M HWHAMKATOPbl HUX JOCTHXKEHUS B pe3yJIbTaTe€ OCBOCHUS
JTMCLUIUIMHBI Ipe/icTaBieHbl B Tabmume 1.

Tabmuna 1
I[Inanupyemble pe3yjbTaThl 0CBOEHHS THCIUILIHHBI, COOTHECEHHbIE C HHIUKATOPaAMU
AOCTHKEHHSI KOMINETEeHIUi 00y4aruuxcs

Koa u HanmenoBanue HNHaukaTopbl A0CTHKEHMSI PesyabTarsl 00yuenus (3HaTh, yMeTb,
KOMITeTeHIIMH KOMITeTeHIIUU BJIA/1€Th)

OIIK-3 (IIN) NA.OIK-3.1. Ananuszupyer U | 3HaTb:
Cnocoben CTPYKTYpUpyeT npodeccHoHaJIbHBIE | IIPUHIMIIBI, METOIbl M CPEACTBA aHAIH3a |
aHaJIM3UPOBATh JTaHHBIE c HCIONB30BaHUEM | CTPYKTypUpPOBAHUS npodeccronanbHON
npodeccroHanbHyI0 COBPEMEHHBIX METOJI0B NPUKIIATHOTO | HHPOPMaIHUU
nHpopmarmio, aHaIu3a JaHHbBIX 3 (OIIK-3)
BBIAETATE B et | UJ.0OI1K-3.2. ConepxarebHO | YMETH:
TJIaBHOE, HHTEPIPETHPYET JTaHHBIC 1 | MHTEPIPETHPOBATh JaHHBIE U (HOPMYIHPOBATH
CTPYKTypHUpPOBATH, ¢dopmynupyer BBIBOJIBI M | BBIBOIBI W TEOPETHYECKUE TMOAXOABI IS
0hOpMITSITH U | TEOpEeTHIECKue TTOJTXO/TBI JUTSL | PELUEHUs npodeccruoHaTbHBIX 3a/ad,
MPEJICTaBISITh B BHJE | pemieHus MpodeCCHOHATBHBIX 3a1a4 MPEACTaBIssT  pe3ynbTaTel pabOTBI B BHAE
AHAJINTUYECKUX WJI.OIK-3.3. BeigBisieT 3HauuMBble | QHAIUTHYECKHX 0030pOB
0030poB ¢ | nmpoOseMsl u paspa6arsiBaer | Y (OIIK-3)
000CHOBaHHBIMHU PEKOMEHALNU 110 UX PEILIECHHUIO Brnanerts:
BBLIBOIAMU n | UA.OIIK-3.4. Odopmiser W | HaBBIKAMU Pa3pabOTKU pEKOMEHJAlMi IO
PEKOMEHIALUAMUI NPEICTaBIsIET PE3yNBTAThl aHalKM3a B | Pe3yIbTaTaM aHalu3a Hpo(eCCHOHANbHOM

BHJIC AHAIMTHYECKUX 0030pOB HHPOPMALIUU

B (OIIK-3)




Kox n HammMeHoBaHme
KOMITETEeHIINH

HNHaukaTopbl A0CTHKEHUST
KOMIIETEHIHH

PesynbraTrhl 00yuyeHns (3HATh, YyMeTh,
BJIA/I€Th)

OIIK-4 (ITN) Cnocoben
MPUMEHSTH Ha
MPaKTUKE HOBBIE
HAayYHBIC TIPUHIIUTIBL U
METOBI HCCIICTOBAHUN

NJ.0IIK-4.1. Ha OCHOBE
COBPEMEHHBIX TEOPUM M KOHIEHIUH
000CHOBBIBaET AKTYyaJIbHOCTb
MIOCTaHOBKH IIeJIel M 3aJa4 HayYHBIX
HCCIIeIOBaHAHN B MPO(dheCcCHOHATBHOM
obnacty 3HaHUH

NA.0IIK-4.2. AHanm3upyeT HOBEIC
Hay4YHbIC TPHHIMIBI W  METOIBI
HCCIIeIOBaHAHN B MPO(dheCcCHOHATBHOM
obnacty 3HaHUH

NA.OIIK-4.3. Ilpumenser HOBbIE
Hay4YHbIE TPHUHLMIBL W  METOJBI
uccien0BaHuil B MpodeCcCHOHANBHON
oOnactu 3HaHUH

NI.0IIK-4.4. Pa3pabarbiBaeT
NPpECAJIOKCHUA W PEKOMEHAAlUU 110
UCTIONIb30BAaHMIO HOBBIX  HayYHBIX
MIPUHIUIIOB U METO/IOB HCCIIEJOBAaHNH
B mpodeccHoHaNpHON  oOmacTh
3HAHUH

3HaTh:
aKTyaJIbHbIe HaIlPaBJICHUSI IPUMEHEHHSI HOBBIX

Hay4YHBIX IPUHLIMIIOB U METOJIOB UCCIIEOBaHUN
B PO(ECCHOHATTBHOMN IEATSILHOCTH

3 (OIIK-4)

YMeTh:

CaMOCTOSITENIFHO ~ (OPMHPOBATh IUIAHBEI U
MporpaMMbl ~ HAy4YHBIX  HCCIEINOBAaHHHA  C

MIPUMEHEHHEM HOBBIX NPHHIUIIOB M METOJOB,
XapaKTepPHBIX U1 BBIOPAHHON OTpaciy HAyKH

VY (OIIK-4)

Bnaners:

HaBbIKAMH CUCTEMHOTO UCIIOJIb30BaHUS
pPa3IMYHBIX HOBBIX HAy4YHBIX IPHUHIUIIOB U
METOZIOB  MCCIENOBAaHUU JUId  Pa3In4HbIX
HaIpaBICHUNM HayKU

B (OIIK-4)

B PE3YILTATE OCBOCHUA JUCHUIIJIMHBI MAaruCTPAHT JOJIKCH!

- 3HAThb.

e OCHOBHbBIE IPHUHIMIIBI U METOJbI IIOCTPOEHUsI aHCaMOJel Mojenel, peryispuszaluud u
0TOOpa MPU3HAKOB;

e MCTOJbI

OLCHKHU

KauyecTBa  MOJECIICH,

BKJIrO4as

KaJIMOPOBKY  BEPOSITHOCTEH,

JIOBEPUTENbHBIE HHTEPBAJIBI M METPUKU JIs1 HeCOaTaHCHPOBAHHBIX BHIOOPOK;
e TOAXOABl K OOHAPY)KEHHUIO aHOMAJIUM, KJIACTEpU3AIlMUd U CHUIKEHUIO Pa3MEPHOCTH B
KOHTEKCTE MAIIMHHOTO O0y4YeHUS;
e OCHOBHBIC JTalbl >KH3HEHHOTO IMKIa ML-Momened: OT IOATOTOBKH JaHHBIX 10
BHEAPEHUS U MOHUTOPHHTIA.

- YMeThb:

e HACTpauBaTh U NPUMEHSTH MPOABUHYTbIE aJITOPUTMBI MAITUHHOTO OOYYEHHS K CIOKHBIM
1 Pa3HOPOJHBIM HAOOpaM JaHHbBIX;
e HHTEpPIpPETUPOBaTh pe3ynbTarbl paboTel Mozaeneil ¢ nmomompbio SHAP, LIME u npyrux
METOJ0B 00BSICHUMOCTH;
e pa3pabarblBaTh M PEaATU30BBIBATh MAaWIUIalHBI OOyuyeHHUs] MOZENe C aBTOMAaTU4eCKUM
mo100poOM TapaMeTpoB;
e MPOBOJUTH MOJEIMPOBAaHHE M AaHaJIU3 BPEMEHHBIX PSJIOB M PEAKUX COOBITUH B
MPUKJIAHBIX 33/1a4aX.

- BJaACTh:

e uHcTpyMeHTamu Python s MammHHOro oOyueHus, BKirodas Oubamorexku sklearn,
pandas, optuna, joblib, u npyrue;
e MeToAaMH 00pabOTKM U MpeoOpa3oBaHUS KAaTETOPHUATIbHBIX, TEKCTOBBIX, BPEMEHHBIX U
BBICOKOPa3MEPHBIX JaHHBIX;
e TEXHOJIOTHSMHU TECTUPOBAHUS U MOHUTOPHHIra MOeNiel B MpojakiieHe ¢ yueroM drift u

ACrpaaaninu,

e HaBbIKaMH KpHTPI‘—IGCKOﬁ OIICHKU ITIPUMEHUMOCTHU MO)ICJ'IC?I n ux OFpaHI/I'-IeHI/Iﬁ B p€aJIbHBIX

YCIIOBHSIX.




3. MECTO JJUCIHUILJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOT PAMMABI

Hucuunimna « MammHHOe 00y4eHne: NPOABUHYTHINA YPOBEHb) SIBISCTCS JUCHUILITMHON
o0s13arenbHOM yacTH brioka 1 «lucrummunsl (Moayin)» o0pa3oBaTenbHOM mporpaMmsl «JlaHHble,
3HaHUA, YKOHOMHKA, HappaTuBbl». Kypc untaercs B cenibMoM Moayle, hopma MpoMEKyTOUHOM
aTTeCTalyuy — 3a4€eT C OLICHKOM.

3HaHMsI, yYMEHUS U HAaBBIKM, IOJNyYCHHbIE NPHU OCBOCHUU JAHHOW JHUCIMILIUHBI,
MPUMEHSIOTCS MarucTpaHTaMH B TIPOLIECCE TPOXOKACHUS Y4eOHOW M IMPOU3BOJACTBEHHON
MIPAKTHKH, BHIIIOJIHEHUS BBITYCKHOM KBAaTH(PHUKAIIMOHHON PabOTHI.

4. OBPBEM JIUCHUIIJINHBI
OO01mas TpyI0eMKOCTh OCBOCHUS JUCIUILTUHBI COCTABIISACT 4 3a4eTHBIX eaunwmil, 144 daca.

Tabnuna 2
O0beM THCHUILIHHBI
Tunbl yueOHbIX 3aHATHH] O0BLeM THCHHILINHBI
H CAaMOCTOSITeIbHAS Bcero Monyab
padora
11213 4 5 6 7 9 10
KonrakTtHast paGora
o0yyarouuxcs c 28 ) ) ) ) 28 ) )
npenoaaBarejieM B
coorBeTcTBUH ¢ YII:
Jlexumu (JI) 14 - - - - 14 - -
[paxTugeckue 3aHATHS
(I13) 14 - - - - 14 - -
CamocTosiTeIbHAS
paGora (CP) 44 T i i a4 ) )
3ayer ¢ 3ader ¢

IpomeskyTounas ¢popma OICHKO - - OLICHKO - -
aTrecTanus

yac. - - - - - - - -
Oobmasn TPY10eMKOCTh 72/2 i i i i 7912 i i
JUCHMILUTHHBI (Yac./3.e.)

5. COAEP/KAHUE U CTPYKTYPA JUCHUIIJIMHBI

ConepxaHre UCHMILUIMHBI COOTHOCHUTCSI C IUIAHUPYEMBIMH pE3YJIbTaraMu OOyuYeHHus IO
JUCLUIUIMHE: Yepe3 3aJauu, (opMHpyeMble KOMIIETEHIIMM U UX KOMIIOHEHTHI (3HaHMS, YMEHHUS,
HaBbIKU — nanee 3YB) no cpencTBaM MHAMKATOPOB TOCTHXKEHUS KOMIIETEHIMI B COOTBETCTBUHU C

TabOmuuein 3.

5.1 Conep:xanue TUCHMIINHBI

Tabnuma 3
Conepsxkanue 1M CHUILINHbBI
Ne HaumenoBanue CoaepikaHue TeM Koambl Nuaukaropsl Koanl 3YB
n/n TeM (pa3esioB) (pa3nenoB) KOMIeTeHIu i KOMIeTeHIM i (B coot.
(B cooT. ¢ Tabnmmeii 1)
¢ Tabnmmeii 1)
I'panueHTHBIN Monenu XGBoost, | OIIK-3 (TT) N.0IIK-3.1. 3 (OIIK-3)
OycTHHT u | LightGBM, CatBoost; | OIIK-4 (IT1) NA.0IIK-3.2. VY (OIIK-3)
aHcaMOIu OSITHHT ¥ CTEKKUHT; NA.0IIK-3.3. B (OIIK-3)
1 noxoop WA.0IK-3.4. 3 (OIIK-4)
runeprnapameTpoB NA.0IIK-4.1. VY (OIIK-4)
NA.0IIK-4.2. B (OIIK-4)
WA.0IIK-4.3.
N.0IIK-4.4.
[IponsunyTas Ridge, Lasso, | OIIK-3 (ITN) N.0IIK-3.1. 3 (OIIK-3)
) muueitHas 1 GLM | ElasticNet; OIIK-4 (ITI) NJ.0IIK-3.2. VY (OIIK-3)
peryIspHu3aIs; NJ.0IIK-3.3. B (OIIK-3)
JUHEHHBIE MOJIENH  C NJ.0IIK-3.4. 3 (OIIK-4)




Ne HaumenoBanne Conep:xkanue TeM Konn1 Nupukaropsl Kone1 3YB
n/n TeM (pa3eioB) (pa3neJioB) KOMIIeTeH I Uit KOMIIeTeHI Uit (B cooT.
(B cooT. ¢ Tabnuueit 1)
¢ Tabmuueii 1)
norapupmMudeckod U NA.0IIK-4.1. VY (OIIK-4)
JIOTUCTUYECKOI N.0IIK-4.2. B (OIIK-4)
¢dyHKIMEH NA.0IIK-4.3.
NA.0IIK-4.4.
OTtbop u | Metozapl ¢unerpos, | OIIK-3 (ITN) N.0IIK-3.1. 3 (OIIK-3)
TeHepanus 006&éprok u BcTpoeHHbx | OITK-4 (ITHN) N.0IIK-3.2. VY (OIIK-3)
MIPU3HAKOB MOJIeTICH; N.0IIK-3.3. B (OIIK-3)
3 MTOJIMHOMHUAJIbHBIE N.0IIK-3.4. 3 (OIIK-4)
TIPU3HAKY; binning; NA.0IK-4.1. VY (OIIK-4)
encoding N.0IIK-4.2. B (OITIK-4)
NJ.0IIK-4.3.
NJ.0IIK-4.4.
Untepnpetupyem | SHAP, LIME, PDP; | OIIK-3 (IIN) NA.OIIK-3.1. 3 (OIIK-3)
0CTb MOZeNIen ro0anbHast u | OIIK-4 (TTN) NA.0IIK-3.2. VY (OIIK-3)
JIOKaJIbHAS NA.0IIK-3.3. B (OIIK-3)
4 HHTEpIpeTanus; NA.OIIK-3.4. 3 (OIIK-4)
BaYKHOCTP MIPU3HAKOB N.0IIK-4.1. VY (OIIK-4)
NA.0IK-4.2. B (OIIK-4)
NA.0IIK-4.3.
NA.0IK-4.4.
Pabota ¢ | One-hot, frequency wu | OIIK-3 (ITN) NI.0IIK-3.1. 3 (OIIK-3)
KaTeropuadpHbM | target encoding; TF- | OIIK-4 (ITN) N.0IIK-3.2. V¥ (OIIK-3)
u u tekcroBeiMu | IDF, hashing; 6azoBas N.0IIK-3.3. B (OIIK-3)
5 MIpU3HAKaMU 00paboTKa TEKCTOB NA.0IIK-3.4. 3 (OIIK-4)
NJ.0IIK-4.1. VY (OIIK-4)
NJ.0IIK-4.2. B (OIIK-4)
NJ.0IIK-4.3.
NJ.0I1K-4.4.
HecbanancupoBa | Crpareruu OIIK-3 (ITN) NI.0IIK-3.1. 3 (OIIK-3)
HHBIE TAHHBIC 0alaHCUPOBKHU OIIK-4 (IT1) NI.0IIK-3.2. VY (OIIK-3)
KJaccoB; class weights; WI.0IIK-3.3. B (OIIK-3)
6 METPUKH JUTSt W.0IIK-3.4. 3 (OIIK-4)
HecOaIaHCHPOBaHHBIX NI.0IIK-4.1. VY (OIIK-4)
3asad N.0IIK-4.2. B (OITIK-4)
NA.0IIK-4.3.
NA.0IIK-4.4.
Knacrepmzanmst u | K-means, DBSCAN, | OIIK-3 (ITN) NI.0IIK-3.1. 3 (OIIK-3)
00y4eHue 0e3 | armoMeparuBHas OIIK-4 (ITN) NI.0IIK-3.2. VY (OIIK-3)
YUUTETSA KJIacTepH3aLus, NA.OIIK-3.3. B (OIIK-3)
7 silhouette score N.0IIK-3.4. 3 (OIIK-4)
NJ.0TIK-4.1. VY (OIIK-4)
NJ.0TIK-4.2. B (OIIK-4)
WA.0IIK-4.3.
NA.0IK-4.4.
OOHapykeHHe Isolation Forest, One- | OIIK-3 (I1N) NA.0IIK-3.1. 3 (OIIK-3)
aHoOMaIui Class SVM, LOF; | OIIK-4 (ITN) HA.0I0K-3.2. VY (OIIK-3)
aHOMaJIMM Kak 3aJlaua NA.0IIK-3.3. B (OIIK-3)
3 HOBU3HBI NA.0IIK-3.4. 3 (OIIK-4)
HA.0IK-4.1. VY (OIIK-4)
NJ.0TIK-4.2. B (OIIK-4)
NJ.0TIK-4.3.
NJ.0IIK-4.4.
CHmxeHme PCA, ICA, t-SNE, | OIIK-3 (ITH1) NJ.0IIK-3.1. 3 (OIIK-3)
pa3MepHOCTH UMAP; Busyammzanus | OIIK-4 (TTHN) NJ.0IIK-3.2. VY (OIIK-3)
9 MIPU3HAKOB u NJ.0IIK-3.3. B (OIIK-3)
JIATEHTHBIX NJ.0IIK-3.4. 3 (OIIK-4)
MIPOCTPAHCTB NA.0IIK-4.1. VY (OIIK-4)
NJ.0IIK-4.2. B (OIIK-4)




Ne HaumenoBanne Conep:xkanue TeM Konn1 Nupukaropsl Kone1 3YB
n/n TeM (pa3eioB) (pa3neJioB) KOMIIeTeH I Uit KOMIIeTeHI Uit (B cooT.
(B cooT. ¢ Tabnuueit 1)
¢ Tabmuueii 1)
NJ.0IIK-4.3.
NJ.0IIK-4.4.
Bpemennsie psaabl | Feature extraction; | OIIK-3 (ITN) NA.0IIK-3.1. 3 (OIIK-3)
Jlaru, ckomp3asmee | OITK-4 (ITN) NA.0IIK-3.2. VY (OIIK-3)
cpennee; Prophet, ML- NA.0IK-3.3. B (OIIK-3)
10 TOJIXO/IBI WJI.0TIK-3.4. 3 (OIIK-4)
NA.0IK-4.1. VY (OIIK-4)
NA.0IIK-4.2. B (OIIK-4)
NA.0IK-4.3.
N.0IIK-4.4.
BaitecoBckme HauBHbrit baitec; | OIIK-3 (ITN) NI.0IIK-3.1. 3 (OIIK-3)
METO/JIBI GaitecoBckue OIIK-4 (ITN) NA.0IIK-3.2. VY (OIIK-3)
perpeccuu; NA.0IIK-3.3. B (OIIK-3)
1 aIPUOPHBIC/aOCTEPHO N.0IK-3.4. 3 (OIIK-4)
PHBIE pacnpeneneHus NA.0IIK-4.1. VY (OIIK-4)
NJ.0IIK-4.2. B (OIIK-4)
NA.0IK-4.3.
NA.0IK-4.4.
AutoML nnonbop | Auto-sklearn, optuna, | OIIK-3 (ITN) NI.0IIK-3.1. 3 (OIIK-3)
mapaMeTpoB hyperopt; OIIK-4 (IIN) NA.0IK-3.2. VY (OIIK-3)
aBTOMaTH3aIIHs N.0IIK-3.3. B (OIIK-3)
12 MaRTUTafHOB N.0IIK-3.4. 3 (OIIK-4)
NA.0IK-4.1. VY (OIIK-4)
NJ.0IIK-4.2. B (OIIK-4)
NJ.0IIK-4.3.
NJ.0I1IK-4.4.
Kanmu6poska n | Kanmubposka OIIK-3 (ITN) NI.0IIK-3.1. 3 (OIIK-3)
JoBepHe K | BEpOSATHOCTEH; OIIK-4 (ITN) NA.OIIK-3.2. VY (OIIK-3)
MOJIETISIM MOCTpOEHUE NI.0IIK-3.3. B (OIIK-3)
13 JIOBEPUTEIbHBIX NA.OIIK-3.4. 3 (OIIK-4)
HHTEPBAJIOB, NI.0IIK-4.1. VY (OIIK-4)
bootstrapping NA.0IIK-4.2. B (OIIK-4)
NA.0IIK-4.3.
NA.0IIK-4.4.
Buenpenne u | Pipeline B sklearn; | OIIK-3 (IT1) WI.0IIK-3.1. 3 (OIIK-3)
MOHHTOPHHT joblib; FastAPI; drift u | OIIK-4 (IIN) WI.0IIK-3.2. V¥ (OIIK-3)
MOHHUTOPUHT MOjeNei NI.0IIK-3.3. B (OIIK-3)
14 NJ.0IIK-3.4. 3 (OIIK-4)
NJ.0IIK-4.1. VY (OIIK-4)
NJ.0TIK-4.2. B (OIIK-4)
NJ.0TIK-4.3.
NJ.0IIK-4.4.
5.2 CTpyKTYypa AUCUMILIUHBI
Tabmnuia 4
CTpyKTYpa IMCHUILITHHBI
Ne ni/m HaumeHnoBaHme Tem (pa3/iesioB) O0beM TMCUMIJIMHBI, Yac. ®opma
Bcero | KourakrHas padora | CP TEKYLIero
olyuaronuxcs c KOHTPOJIS
npenoaaBarejieM no ycneBaeMocTu’,
THIIAM Y4eOHBIX MPOMEKYTOTHOI
3aHATHI B arrecTanuu
coorBercTBHH ¢ YII
J | c3 | cpen
Ounasn hopma odyuenusn
Tema 1 I'paguenTHsbI OyCTHHT u 5 1 1 3 Jomamaee
aHcaMou 3alaHne




Ne n/mm HaumenoBanmne Tem (pa3snesioB) O0beM IMCHUILIMHEL, Yac. ®opma
Bcero | KonrakTtHas padora | CP TEKYLIero
olyvaromuxcst c KOHTPOJIS
npenogaBareneM o ycneBaeMocTu
THIIAM Y4eOHBIX MPOMeKYTOTHOI
3aHATHI B aTTecTaluu
coorBercTBuM ¢ YII
J | c3 | cpen
Ounasn hopma odyuenusn
Tena 2 [poneunyTas nmuHeitHas 1 GLM 5 1 1 3 JomarHee
3aJaHue
Tena 3 OT0op 1 reHepamnus MpU3HAKOB 5 1 1 3 JomarHee
3aJaHue
Tema 4 HHTepnpeTtupyeMocTs MoAeen 5 1 1 3 Jomamnee
3aJaHue
Tema 5 PaGora ¢ kareropuajdbHBIMH U 5 1 1 3 Jomamnee
TEKCTOBBIMHU NPU3HAKAMHU 3aJjaHue
Tema 6 | HecbanancupoBaHHbIE JaHHBIC 5 1 1 3 Jomamsee
3aJjaHue
Tema 7 | Knacrepuzamust u obyueHue 06e3 5 1 1 3 JomamHee
YUUTEIS 3aJjaHue
Tema 8 | OOHapyxeHHE aHOMAIHIA 5 1 1 3 Jomamsee
3aJaHue
Tema 9 | CHwKeHHE pa3MEpPHOCTU 5 1 1 3 Jomamnee
3aJaHue
Tema 10 | BpeMeHHbIe psiibl 5 1 1 3 Jomamnee
3aJaHue
Tema 11 | BaiiecoBckHe METOIBI 5 1 1 3 Jlomamraee
3aJaHue
Tema 12 | AutoML u moxbop mapameTpoB 5 1 1 3 Jomamnee
3aJaHue
Tema 13 | KamubpoBka u©  gmoBepue K 5 1 1 3 Jomamnee
MOJIETSIM 3aJiaHue
Tema 14 | BuenpeHve u MOHUTOPUHT 7 1 1 5 Jomamnee
3aJjaHue
IIpomexyTouHas aTTecTanus 5 MoayJib - - - - - 3ader ¢ oneHKOI
Bcero: 72/2 14 14 - 44 -

*[Ipumeuanue: Gopmvl meKyuje2o0 KOHmMpos ycnegaemocmu: oomawnee 3adanue (3), npakmuueckoe 3a0atue

(Tp3)

6. YAEBHO-METOJAYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHOM PABOTHI
OBYYAIOIIUXCH IO JUCHUITINHE

6.1 O0mMe MOJI0KEHUS

3HaHUSA © HAaBbIKHU, TIIOJIYUCHHBIC B PEC3YJIbTaTe J'IGKHI/Iﬁ H CEMHHAPCKUX SaHﬂTHﬁ,
3aKpEIISAIOTCS U Pa3BUBAIOTCS B PE3yJIbTaTe MOBTOPEHUSI MaTEpHUalla, YCBOEHHOTO B ayJUTOPHH,
MyTeM YTEHUS TEKCTOB M MCCIEAO0BATEIbCKON muTeparypbl (M3 CIUCKOB OCHOBHOM U
JIOTIOJTHATEILHON JIUTEPATYPBl) U UX aHAJIN3A.
CamocrosiTenbHast paboTa sBIsSETCS BaKHEHIIEH 4acThio Mpoliecca BBICHIET0 00pa30BaHUsI.
Ee cnenyer 0CO3HaHHO OpraHM30BaTh, BBLACIMB JJIsI 3TOr0 HEOOXOJUMOE BpeMs U
COOTBETCTBEHHBIM OOpa30oM OpraHu3oBaB pabouee MPOCTPAaHCTBO. BakHEWIIMM 3j1eMEHTOM
CaMOCTOSITENTbHONW paboThl SBISETCS NMPOpPabOTKa MaTepUaNIOB IMPOMICAIINX 3aHATHH (aHaIu3
KOHCIIEKTOB, YTEHHE pEKOMEHJOBAaHHOM JHUTEepaTypbl) U TMOATOTOBKA K CIEAYIOUIUM
JIEKIUSIM/CEMUHAPCKUM  3aHATUSAM. JluTepaTypy, pEKOMEHJOBAaHHYIO B IIporpamMme Kypca,
ClleyeT, IO BO3MOXKHOCTH, YUTaTb B TEUEHHE BCErO CEMECTpa, KOHLEHTPUPYSICh Ha
00yCJIOBJICHHBIX POTrPaMMOii Kypca TeMax.
CyllecTBEHHYI0 4acThb CaMOCTOSATENbHOM pabOTBl MarucTpaHTa IpPeJCTaBiseT
CaMOCTOATCIIBHOC U3YUYCHUC BCIIOMOI'aTCIbHBIX y‘IGGHO-MeTOI[I/I‘-ICCKI/IX HSHaHHﬁ, JICKIIMOHHBIX
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KOHCIIEKTOB, UHTEPHET-pecypcoB U Mp. [IoAroToBKa k CEeMUHAPCKUM 3aHATUSM SIBIISIETCS BAXKHOM
dbopMmoii paboTel MarucTpanTa. CaMocTosTeNbHAsT paboTa MOKET BECTUCh KaK WHAUBHIYAILHO,
TaK U MpH COACUCTBUU IPEIoaaBaTess.

6.2 PexkomeHZanuM 1O pacnpelejeHHI) Y4eOHOr0 BpeMeHHM M0 BHIaM
CaMOCTOSITEJIbHOM PadoThl U pa3aejaM JUCHUUILIHHBI

Tema 1: 'paaueHTHBI OYyCTUHT U aHCAMOJIN

1. I3yuenue BOonpocoB, IPeICTaBICHHbBIX B CIIUCKE TeM JieKIuil. [loBTropeHne n3yueHHoro
Ha IPeIbIIyIUX JEKIUAX MaTeprasa Ipy NOATOTOBKE K NOCIEAYIOIUM JIEKIUIM — | gac.

2. TlomroroBka K 3aHATUAM 10 TPEAJIOKEHHBIM JUIS OOCYKICHHS BOIpOCaM,
CaMOCTOSITEJIBHOE N3Y4EHHE PEKOMEHI0BaHHON JINTEPATyphl, IOBTOPEHUE MaTepraa JeKIun — 2
yaca. Utoro: 3 yaca.

Tema 2: IlpoaBunyTasi JuHeiinast u GLM

1. I3yuenue BonpocoB, IPeICTaBICHHbBIX B CIUCKE TeM JieKuil. [loBropeHne nsyueHHoro
Ha IPebIIyIUX JEKIUAX MaTeprasa Ipy NOATOTOBKE K NOCIEAYIOIIUM JIeKIHusAM — | gac.

2. lloaroroBka K 3aHATHSAM [0 MPEJIOKEHHBIM Ul OOCYXAEHMSI BOIpOCaM,
CaMOCTOSITEJIbHOE N3Y4EHHE PEKOMEHI0BAHHOM JINTEPATYPBI, IOBTOPEHUE MaTepuaa JeKIun — 2
yaca. Utoro: 3 yaca.

Tema 3. OTO0p M reHepanusi NPU3HAKOB

1. I3yuenue BOonpocoB, IPeICTaBICHHbBIX B CIIMCKE TeM JeKuil. [loBTopeHne n3y4eHHoro
Ha NPebIIyIUX JEKIUAX MaTepraa Ipy NOATOTOBKE K NOCIEAYIOIIUM JIeKIHsIM — | gac.

2. lloaroroBka K 3aHATHSM IO MPEUIOKEHHBIM Uil OOCYXAEHMsSI BOIpOCaM,
CaMOCTOSITEJIbHOE N3Y4EHHE PEKOMEHI0BAHHOM JINTEPATYPBI, IOBTOPEHUE MaTepUaa JeKInun — 2
yaca. Utoro: 3 yaca.

Tema 4. UnTepnipeTupyeMocTb MoeJiei

1. I3y4enue BOIIpOCOB, IPEACTABICHHBIX B CIIUCKE TEM JIEKIUi. [[0BTOpeHNnEe N3y4eHHOTrO
Ha IPEbIIyIUX JEKIUAX MaTeprasa Ipy NOATOTOBKE K MOCIEAYIOUIUM JIEKIHsIM — | gac.

2. TlloaroroBka K 3aHATHSAM IO MPEUIOKEHHBIM Ui OOCYXJEHHMS BOMIpOCaM,
CaMOCTOSITENIbHOE U3Y4EHHE PEKOMEHI0BAaHHOM JINTEPATYPBI, IOBTOPEHUE MaTepuaia JeKIun — 2
yaca. Utoro: 3 yaca.

Tema S. PaboTa ¢ KaTeropuajbHbIMH U TEKCTOBBIMHU NPHU3HAKAMH

1. I3y4yenue BOIIpOCOB, IPEACTABICHHBIX B CIIUCKE TeM JIEKIMH. [[0BTOpEeHHE N3y4eHHOTO
Ha IPEbIIYIINX JEKIUAX MaTeprasa Ipy NOATOTOBKE K MOCIEAYIOIIUM JIEKIHsIM — | gac.

2. TlloaroroBka K 3aHATHSAM IO MPEJIOKEHHBIM Ui OOCYXJEHMsSI BOMIpOcCaM,
CaMOCTOSITENIBHOE N3Y4EHHE PEKOMEHI0BAaHHOM JINTEPATYPBI, IOBTOPEHUE MaTEpHaa JEKIUN — 2
yaca. Utoro: 3 yaca.

Tema 6. HecOannancupoBaHHbIE JaHHbIE

1. I3y4yenne BOIIpOCOB, IPEACTABICHHBIX B CIIUCKE TEM JIeKIUi. [[0BTOpEeHNEe N3ydeHHOTrO
Ha IPEbIIyIINX JEKIUAX MaTepraa Ipy NOATOTOBKE K NOCIEAYIOUIUM JIeKIHsIM — | gac.

2. TloaroroBka K 3aHATHSAM IO MPEJIOKEHHBIM Ui OOCYXJEHHsS BOMpOCaM,
CaMOCTOSITENILHOE N3Y4YEHHE PEKOMEHI0BAaHHOM JINTEPATYPBI, IOBTOPEHUE MaTepuaia JeKIun — 2
yaca. lroro: 3 gaca.

Tema 7. Knacrepusanusi 1 o0y4ueHne 0e3 yuuresst

1. I3y4yeHnue BOIIPOCOB, PEACTABICHHBIX B CIIUCKE TeM JIEKIMI. [[0BTOpeHNEe N3y4eHHOTO
Ha IPEbIIyIINX JEKIUAX MaTepraa Ipy NOATOTOBKE K NOCIEAYIOUIUM JIeKIHsIM — | gac.

2. TloarotoBka K 3aHATHSAM IO MPEIJIOKEHHBIM Ui OOCYXJEHHsS BOMIpOCaM,
CaMOCTOSITENILHOE U3Y4EHHE PEKOMEHI0BAaHHOM JINTEPATYPBI, IOBTOPEHUE MaTepraa JEKIUNA — 2
yaca. lroro: 3 gaca.

Tema 8. O0OHapy:xeHHe aHOMATHIT

1. U3yueHne BOpoCcoB, MPEACTABICHHBIX B CIUCKE TeM JIeKIUid. [IoBTOpeHne n3y4eHHOT0o
Ha IPebIIyIIUX JEKIUAX MaTeprasa Ipy NOAT0TOBKE K NOCIEAYIOUIUM JIeKIHsIM — 1 gac.
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2. TlomroroBka K 3aHATUAM 10 NPEAJIOKEHHBIM s OOCYXIEHHsI BOIIpOCaM,
CaMOCTOSITENIbHOE U3YYEHHE PEKOMEHI0BAaHHOM JINTEPATYPBl, IOBTOPEHUE MaTepuaia JeKIun — 2
yaca. ltoro: 3 yaca.

Tema 9. CHHKeHHE PAa3MEePHOCTH

1. 3yuenune BonpocoB, IPEICTaBICHHBIX B CIIUCKE TeM JIeKIuil. [ToBTopeHne n3yueHHoro
Ha IpEebIIyIINX JEKIUAX MaTepraa Ipy NOAr0TOBKE K NOCIEAYIOUIUM JIeKIUsIM — 1 gac.

2. TlogroroBka K 3aHATUAM 110 INPEAJOKEHHBIM JUIs OOCYKIEHHS BOIpOCaM,
CaMOCTOSITENIbHOE U3YYEHHE PEKOMEHI0BAaHHOW JINTEpaTyphl, IOBTOPEHUE MaTepraa JeKUnui — 2
yaca. ltoro: 3 yaca.

Tema 10. BpemeHnHbIe psaabl

1. 3yuenue BonpocoB, IPEICTaBICHHBIX B CIIUCKE TeM JieKIuil. [IoBTopeHne n3yueHHoro
Ha IPEebIIyIINX JEKIUAX MaTepraa Ipy NOAr0TOBKE K NOCIEAYIOUIUM JIeKIUsIM — 1 gac.

2. TlogroroBka K 3aHATUAM 10 IHPEAJOKEHHBIM JUIs OOCYKIEHHS BOIpOcCaM,
CaMOCTOSITENIbHOE U3YYEHHE PEKOMEHI0BAaHHOM JINTEPATyphl, IOBTOPEHUE MaTepuaia JeKIui — 2
yaca. Mtoro: 3 yaca.

Tema 11. baiiecoBckue MeTOAbI

1. 3yuenue BonpocoB, IPEICTaBICHHBIX B CIIUCKE TeM JieKuil. [loBropeHne nsyueHHoro
Ha IPEebIIyIIUX JEKIUAX MaTeprasa py NOAr0TOBKE K MOCIEAYIOLUIUM JIeKIUsIM — 1 yac.

2. TlogroroBka K 3aHATHUAM 10 NPEAJOKEHHBIM JUIs OOCYXIEHHS BOIpOCaMm,
CaMOCTOSITENIbHOE U3YYEHHE PEKOMEHI0BAaHHOM JINTEPATyphl, IOBTOPEHUE MaTepuaia JeKIui — 2
yaca. Mtoro: 3 yaca.

Tema 12. AutoML n noadop napamerpos

1. I3yuenue BonpocoB, IPEICTaBICHHBIX B CIUCKE TeM JieKuil. [loBropenne ndyueHnoro
Ha IPEebIIyINX JEKIUAX MaTeprasa py NOAr0TOBKE K MOCIEAYIOLUIUM JIeKIUsIM — 1 yac.

2. TlogroroBka K 3aHATUAM 10 TNPEAJOKEHHBIM JUIs OOCYXIEHHS BOIpOCaM,
CaMOCTOSITENIbHOE U3YYEHHE PEKOMEHI0BAaHHOM JINTEPATYPhl, IOBTOPEHUE MaTepuaia JeKIui — 2
yaca. Mtoro: 3 yaca.

Tema 13. KaauOpoBka u 10Bepue K MOJeJsIM

1. 3yuenune BonpocoB, IPEICTaBICHHbBIX B CIIUCKE TeM JIeK1uil. [loBTopeHne n3yueHHoro
Ha IPEeJbIIyIINX JEKIUAX MaTeprasa pu NOAr0TOBKE K MOCIEAYIOUIUM JIeKIHsIM — 1 gac.

2. TlomroroBka K 3aHATUAM 10 TPEIJIOKEHHBIM Il OOCY)XIEHHsI BOIIpOCaM,
CaMOCTOSITENIbHOE U3YYEHHE PEKOMEHI0BAaHHOM JINTEPATYphl, IOBTOPEHUE MaTepuaia JeKIui — 2
yaca. Mtoro: 3 yaca.

Tema 14. BHeapeHHe 1 MOHUTOPHHT

1. I3yuenune BonpocoB, MPEICTaBICHHBIX B CIIUCKE TeM JIeK1uil. [loBTropeHne nsyueHHoro
Ha IPEebIIyIINX JEKIUAX MaTepraa Mpy NOATOTOBKE K MOCIEAYIOIINM JIEKIHUIM — 2 Yaca.

2. TlomroroBka K 3aHATHUAM 10 TPEAJIOKEHHBIM JUIS OOCYXKIEHHS BOIpOCaMm,
CaMOCTOSITENIbHOE U3YYeHHE PEKOMEHI0BaHHO! JIUTEpaTyphl, IOBTOPEHUE MaTepuaa JeKIui — 3
yaca. lroro: 5 gacos.

6.3 IlepevyeHb OCHOBHBIX BOMPOCOB MO H3y4YaeMbIM TeMaM ISl CAMOCTOSATEIbHOI PadoThI
o0y4aromuxcs Mo IMCHUAIIHHE

1. I'paaueHTHBIN OyCTHHT U aHCAMOJIN

. B uem npuHIMNIUANbHOE OTIHYKE OYCTHHTA OT OATTHHTA C TOYKHU 3peHHs bias-
variance trade-off?

. Kakwue ecTs anbTepHaTHBBI OYCTHUHTY MPU padoTe ¢ TAOTUYHBIMH TaHHBIMH U
KOTJIa UX CTOUT MPEANOYECTh?

. Kak paboraeT mexanusm noctpoenus aepeBbeB B Light GBM u uem on
oTimJaercs ot kiraccmdeckoro CART?

. Kakue crparerun cymecTByroT uist 60pbs0bI ¢ iepeobydenuem B CatBoost,

MIOMHUMO CTaHIAPTHOM perynspusanuu’?
2. lIpoasunyTas auneitnasa 1 GLM
. [Touemy Lasso moxeT 3anymnsaTh KodhduruenTsl, a Ridge — Het?
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. Kax unTepnperupoBath KO3)PHUITUEHTH B IOTHCTHYECKOU PETPECCUU C
perymusipu3anueit?

. Yem GLM otnmyaroTcs OT KJIACCHYECKUX JIMHEHHBIX MOJENCH, U KaKue
ceMeNCTBa pacnpeiesIeHUi MOXKHO UCIIOIb30BaTh?

. Kaxkue orpannuenust HakiaapiBaeT ucnojb3oBanue ElasticNet Ha
KOPpEIUpPOBaHHBIE TPU3HAKU?

3. OT00p ¥ reHepanus NPU3HAKOB

. Kak aBTomMaTu3upoBaTh 0TOOp MPU3HAKOB IIPH MMOMOIIX PEKYPCUBHBIX METOIOB?

. Kak BiusieT MyJIbTUKOJNIMHEAPHOCTh HAa Ka4eCTBO 0TOOpa MPU3HAKOB U KaK C HEl
060opoThes?

. B yeMm pucku ucnonb3oBanus target encoding u Kak UX MUHUMHU3UPOBATh?

. Kakue Metonbl reHepanuy Npru3HakoB 0COOEHHO 3()(hEeKTUBHBI JIs1 BPEMEHHBIX
pAnoB?

4. UnTepnpeTupyemMocTb Mojieieii

. Kax SHAP cnpasnsieTcsi ¢ KoppelaupOBaHHBIMU NTPU3HAKAMHU?

. [Touemy MeTO1bI OOBSICHUMOCTH 9aCTO AAIOT PAa3HBIE OIICHKH BAXHOCTH
MPU3HAKOB?

. B uem pa3zauna Mexay riao0anbHON U JIOKaIbHON MHTEpIIpETalliel U Korja 4yTo
MPUMEHSTH?

. Kakue cymecTByroT noaxoas! K Busyanusanuu PDP nipu BeICOKO# pasmepHOCTH
MPU3HAKOB?

5. PaboTta ¢ kaTeropuajJbHbIMHU U TEKCTOBbIMH NPU3HAKAMH

. B yem npeumymiecta target encoding o cpaBHeHUIO ¢ one-hot nmpu 601bIIOM
KOJIMYECTBE YHUKAJIbHBIX 3HAUYCHUI?

. Kak moxxHO cHM3uTh pazmeprocth TF-IDF marpuiibl 6€3 moTepu kadyecTBa
Mozenn?

. Kak pa6otaet hashing trick 1 yem oH nosne3eH B peaqbHbIX 3a/1a4ax?

. Kakue noaxoapl K OUMCTKE TEKCTa HanboJiee yMecTHBI nepe]t nojaueit B ML-
MoOJenb?

6. HecoanancupoBaHHbIEe TaHHbIE

. [Touemy accuracy He MOAXOIUT Ul OLIEHKU MoJienieil Ha HecOalaHCUPOBaHHBIX
BbIOOpKaX?

. Kak peanmusyercsa metoq SMOTE u xakue y Hero orpaHu4eHus?

. B kakux 3amauax oversampling MoxeT ObITh XyXxe, ueM undersampling?

. Kakue anprepnaTtuBsl F1-Mepe npuMeHUMBbI IpU BBICOKOW CTOMMOCTH OIINOOK

BTOpOTO poxaa?
7. Knacrepusanus u o0y4eHue 06e3 yuurTeJis

. Kakwue cymiecTByroT ciocoObl ornpeieIeHHsl ONTUMaIbHOTO YKcia KJIacTepoB?

. [Touemy DBSCAN He noaxoauT Jiis KIacTePOB € NEPEMEHHOM IIIOTHOCTHIO?

. Kak knacrepuszaiusi MOKET HCIIOIb30BaThCSI KaK ATaIl MpeiBapUTEIbHOM
00paboTKHM A 33/1a4 00yUeHHs ¢ yuuTenem?

. Kakue meTpuku kayecTBa KiiacTepu3alii padoTaroT 6€3 3HaHUS HCTUHHBIX
METOK?

8. O0HnapyxeHue anHoMaIuit

. Kak amantupoBats metoq One-Class SVM k 6ombimuM 0o0bEMam TaHHBIX ?

. B yem npeumymiectsa Isolation Forest mo cpaBHeHHIO ¢ KTacCHYECKUMU
IIpaBWJIaMU IOPOTOB?

. MO0>KHO 71 UCTI0JIB30BaTh METO/IBI KJIACTEPU3ALNHN JUIs OUCKa aHoManni? Kak?

. Kakue cymiecTByIOT HOIXOAbI K BATMAALUT MO/IeIeH aHOMalni 6e3

Pa3sMEUYCHHBIX I[aHHBIX?
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9. CHMKeHHe Pa3MEePHOCTH

. [Touemy t-SNE moxo paboTtaer i coOXpaHeHHs TTT00ANTbHON CTPYKTYPBI
TAHHBIX?

. Kak cpaBHUTBH KaueCTBO pa3auYHBIX METO/IOB CHUYKEHHUS PA3MEPHOCTHU?

o Kakwue 3a1aun aHayin3a JaHHBIX BBIMTPBIBAIOT OT UCHoJib30BaHus UMAP?

. Uro npousoiaer npu npumenennu PCA k kaTeropuaabHbIM JaHHBIM?

10. BpeMeHHBbI€ psAabI

. [Touemy kiaccudyeckue ML-Monenu TpeOyIOT pydHOU TeHEepaIluy MPU3HAKOB U3
BPEMEHHBIX PSAIOB?

. Kakwue orpanndenus ects y Prophet mpu mporHo3upoBaHUU Pe3KUX CKAYKOB?

o Kaxk yuyecTb ce30HHOCTB B mpu3Hakax st ML-monenein?

. Uem Mozenu ¢ peKypCUBHBIM IIPOTHO30M OTJIMYAIOTCSA OT MOJAEIEH C MPSMBIM
MPOrHo30oM?

11. baiiecoBckne MeTOIbI

. Kak u3mensieTcss HHTepnpeTanus pe3yabTaToB IMPH Mepexoe OT YaCTOTHOTO
noaxoja K 6aitecoBckomy?

. B yem paznuune mexny Maximum A Posteriori 1 Maximum Likelihood
OLICHKaMH?

. Kakwue 3amgaun nyuiie perraroTcsi 0alleCOBCKUMHU METOAAMH, YeM KJIACCUYECKUMU?

. Kakwue cymecTByOT MpUOIMKEHUS JTsT BRIYUCIICHHS alIOCTEPUOPHBIX
pacnpeneneHuii?

12. AutoML u nox6op napameTposB

. B yem ocHOBHBIE OTIMYHUA B CTpaTeruu padboThI optuna u hyperopt?

. Kak opmanusyercs npoctpancTBo runepnapamerpoB B AutoML cucremax?

. Kakue moaxoapl mo3BOJSIOT KOHTPOJIUPOBATH MepeodydeHue npu AutoML?

. Kak AutoML yuuThiBaeT HE0OXOAUMOCTH NMPEA0OPAOOTKH JaHHBIX?

13. KanuOpoBka u 10Bepue K MoAeIsIM

. B uem paznuIa Mex1y KaTuOpOBaHHBIMU U HEKATMOPOBAHHBIMHU BEPOSITHOCTIMHU
npeAcKazaHus?

. Kakue merosp! kanuOpoBKY Jiydle paboTaroT AJig Mojiesneit OycTunra?

. Kak o11eHuTh JOBEpUTENBHBIN HHTEPBA NPEACKA3aHUI MOAEIN?

. [Touemy n0Xx0 KaIMOPOBaHHBIE MOJIETN MOT'YT OBITh OMACHBI IPU

HCIIOJIb30BAaHNU B PEATBbHBIX CUCTEMAX?
14. BHenpeHue 1 MOHUTOPMHT

. Kakue npusnaku ykasbiBatoT Ha data drift u concept drift?

. Kak MOkHO peann30BaTh HEMIPEPHIBHBII MOHUTOPHHT Ka4eCTBa MOJIEIH B 00107

. Yro BKIItOYAET B ce0sl TECTUPOBAHHE MOJIENIU Tepel BHEAPEHUEM ?

. Kakwne 1o 1xo/1bl Mo3BOJISIOT aBTOMATH3UPOBATH OTKAT MOJICIH MTPH YXY/IIIICHUH
KauecTBa?

6.4 IlepeyeHb JuTEPATYPbI A/l CAMOCTONATEIbHOM PadoThl 00y4aroLerocs:

1. Mbapdu, K. I1. BeposiTHocTHOE MammHHOE 0OydeHue. JlOMOIHUTENbHBIE TEMBI:
ocHoBaHus, BbIBOJ : MoHOTpadus / K. I1. Mapdu ; nep. ¢ anrin. A. A. Cnuakuna. —Mocksa : JIMK
IMpecc, 2024. - 772 c¢. — ISBN 978-5-93700-120-7. - Tekcr : smektpoHHbIH. - URL:
https://znanium.ru/catalog/product/2204219

2. [Hapnen, b. Kpynnomacmtabnoe MammHHOe oOydyeHue Bmecte ¢ Python
npaktuyeckoe pykooacTtBo / b. IHapnen, JI. Maccapon, A. bockertu ; mep. ¢ anr. A. B.
JlorynoBa. - Mocksa : JIMK IIpecc, 2018. - 360 c. - ISBN 978-5-97060-506-6. - Tekcr :
anekTponHsbIi. - URL: https://znanium.ru/catalog/product/2083416
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6.5 IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecredeHusl JAJIsl CAMOCTOSITEILHOI padoThI

Hns  obOecrieueHust
«MammHHoe o0y4yeHue:
obecrieueHne B COCTaBE:

CaMOCTOATEJIBHOM  paboOThl  MAarucTpaHTOB IO  JAUCLUIUIMHE
NPOABUHYTHIIi YpPOBeHb» pPa3pabOTaHO Yy4eOHO-METOJUYECKOE

1. KoHTposbHbIe 3a1aHUS 1715 TOATOTOBKH K MPOLIEAYPaM TEKYIIero KOHTpous (1. 7.2
PaGoueii mporpammsr).

2. Tumnossle 3ajaHN UTs TOATOTOBKU K TPOMEXYTOUHOH arrectanuu (1. 7.4 Paboueit
MIPOTPaMMBI).

3. Pexomenyemble OCHOBHASI, IOTIOJIHUTENbHAS JInTeparypa, MIHTepHeT-pecypcsl U
crpaBouHbIe cucTeMbl (11. 8, 9 Paboueit mporpaMme).

4. Pabouas mporpaMma JUCHMIUIMHBI pa3MeleHa B IEKTPOHHONW MH(POPMAIIMOHHO-

00pa3oBaTeibHOW Cpefe YHHBEPCHUTETa Ha IJIEKTPOHHOM Y4eOHO-METOAMYECKOM pecypce
AHOOBO «EVYCII6» — obpa3oBarenprom noptasie LMS Sakai — Sakai@EU.

7. @OHJ] OHEHOYHBIX CPEACTB JJI5s1 MPOBEJAEHUSI TEKYIIEHA A
IMPOMEXYTOYHOU ATTECTAIIMU OBYYAIOIIIUXCA I1TO JUCIUIIVIMHE

7.1 Iloka3aTesi, KpUTEPUH U OLIECHUBAHHE KOMIIETEHHIT U MHANKATOPOB UX J0CTHKEHUS
B IIpolecce TeKyllel aTTecTalun

Hudopmarus o coaepKaHuu U MPOLEaype TEKYIIero KOHTPOIS yCIIeBaeMOCTH, METOJUKE
OLICHMBAHUS 3HAHWM, YMEHUH 1 HaBBIKOB 00YYarOIIErocs B X0/1€ TEKYIIEro KOHTPOJISL TOBOASTCS
HAy4YHO-TIeJarOrMYeCKUMH PabOTHUKAMH YHHUBEPCUTETA JIO CBEACHHS O0YyYaloIIerocs Ha ImepBoM
3aHATHUU T10 I[aHHOﬁ JUCHUIIIINHE.

Texkymuii KOHTPOIb MPEAYCMAaTPUBACT IMOATOTOBKY MArMCTPAHTOB K  KaXIOMY
CCMUHAPCKOMY 3aHATHIO, AKTHBHOC CIHIYIIAHUC Ha JICKOHWAX, BBIIOJIHCHUC MaruCTpaHTaMu
JOMAILIHUX 3aJaHui. MarucTpanT JOHKEH MPUCYTCTBOBATh HA CEMUHAPCKUX 3aHATHUSX, OTBEYATh
Ha MOCTaBJICHHbIE BOIIPOCHI, TOKA3bIBasl, YTO MPOYUTAN Pa30UpaEMyI0 JUTEPATypy, IPEICTABIATh
cofiepareJbHbIe PETLTUKU M0 TeMaM 00CYKICHUS.

Texkymuii KOHTPOJIb MPOBOAUTCS B (POpPME OLIEHMBAHMS BBIIIOJHEHHUS MarucTpaHTaMu
MUCBMEHHBIX padoT, IEMOHCTPUPYIOLINX CTENEHb 3HAKOMCTBA MarCTPAHTOB C AOMOIHUTEIBHON
JINTEPATYPOH.

Tabmuma 5
IMoka3aTresin, KpUTEPUH M OLIEHUBAHHE KOMIETEHI[HIT U HHIMKATOPOB UX
TOCTH:KEHHSI B Mpoliecce TEKYIIeH aTTecTalun

HaumenoBanue Tem Konnbl HNupuxaropsl Konw1 3YB (s DopMbI PesyabTarsl
(pa3nenoB) KOMIIeTeH KOMIeTeHIu i coom. ¢ TeKyLIero TeKyLIero
107071 Tabnuyeri 1) KOHTPOJISA KOHTPOJISA
ycrneBaeMoCTH
I'panmenTHBII OIIK-3 (IIN) | UA.OIIK-3.1. 3 (OIIK-3) Homarraee 3a4TeHo/
Oyctunr u ancamOimu | OIIK-4 (TIN) | UA.OIIK-3.2. VY (OIIK-3) 3a/1laHue HE 3a4TEHO
NJ1.0TIK-3.3. B (OIIK-3)
NJ1.0TIK-3.4. 3 (OIIK-4)
NJI.0TIK-4.1. VY (OIIK-4)
NJ1.0TIK-4.2. B (OIIK-4)
NJ1.0TIK-4.3.
NJ.OIIK-4.4.
IIpoxBunyTas OIIK-3 (IIN) | UA.OIIK-3.1. 3 (OIIK-3) Homarraee 3a4TeHo/
nuHeiHas 1 GLM OIIK-4 (ITN) | N.0ITK-3.2. VY (OIIK-3) 3a/1aHue HE 3a4TEHO
NJ.OIIK-3.3. B (OIIK-3)
NJ1.0TIK-3.4. 3 (OIIK-4)
NJI.0TIK-4.1. VY (OIIK-4)
NJ1.0TIK-4.2. B (OIIK-4)
NJ.0IIK-4.3.
NJ.OIIK-4.4.

15




HanmeHnoBaHue TeM Konapl HNnaukaropbl Koawi 3YB (s DopMbl PesyabTarsl
(pa3neJioB) KOMITeTEeH KOMIIeTeHI Uit coom. ¢ TEeKyLIero TeKyLIero
nmit Tabnuyeu 1) KOHTPOJIA KOHTPOJIS
yCreBaeMoCTH
Ot60p m remepanwms | OIIK-3 (ITN) | UA.OIIK-3.1. 3 (OIIK-3) JomartrHee 3auTeHO/
[IPU3HAKOB OIIK-4 (ITN) | UJ.0I1K-3.2. VY (OIIK-3) 3a/laHue HE 3a4TEHO
WJ1.0TIK-3.3. B (OI1K-3)
NJI.0TIK-3.4. 3 (OIIK-4)
NJI.OTIK-4.1. VY (OIIK-4)
NJI.0TIK-4.2. B (OIIK-4)
NJI.0TIK-4.3.
NJI.OTIK-4.4.
WuaTepnperupyemoct | OIIK-3 (ITN) | UJ.OIIK-3.1. 3 (OIIK-3) HomarrHee 3a4TeHo/
b MOJIETICH OIIK-4 (ITN) | N.0ITK-3.2. V (OIIK-3) 3a/1aHue HE 3a4TEHO
WJ1.0TIK-3.3. B (OI1K-3)
NJ1.0TIK-3.4. 3 (OIIK-4)
NJ1.0TIK-4.1. VY (OIIK-4)
NJ1.0TIK-4.2. B (OIIK-4)
NJ1.0TIK-4.3.
NJ1.0TIK-4.4.
Paborta ¢ | OIIK-3 (ITN) | NO.0IIK-3.1. 3 (OIIK-3) JomantHee 3a4TeHO/
kareropuanpHeivu 1 | OIIK-4 (TIN) | UA.OIIK-3.2. V (OIIK-3) 3a/1aHue HE 3a4TEHO
TEKCTOBBIMHU W.0TIK-3.3. B (OIIK-3)
TpU3HAKAMHI N.0TIK-3.4. 3 (OIIK-4)
NJI.OTIK-4.1. VY (OIIK-4)
NJ1.0TIK-4.2. B (OI1K-4)
NJ1.0TIK-4.3.
NJ1.0TIK-4.4.
Hec6anancuposanusr | OIIK-3 (TIN) | UA.OIIK-3.1. 3 (OIIK-3) HomariHee 3a4TeHO/
€ JlaHHbIe OIIK-4 (IIN) | UJ.0IIK-3.2. VY (OIIK-3) 3a/laHue HE 3aYTEHO
NJ1.0TIK-3.3. B (OI1K-3)
NJ1.0TIK-3.4. 3 (OIIK-4)
NJI.0TIK-4.1. VY (OIIK-4)
NJI.0TIK-4.2. B (OI1K-4)
NJ1.0TIK-4.3.
NJI.OTIK-4.4.
Knacrepmuszanus u | OIIK-3 (ITN) | UA.OIIK-3.1. 3 (OIIK-3) JomaniHee 3a4TeHO/
o0OyueHune 6e3 | OIIK-4 (TTN) | NO.0ITK-3.2. VY (OIIK-3) 3a/1aHue HE 3a4TEHO
YAUTEINs WI.0TIK-3.3. B (OIIK-3)
NJ1.0TIK-3.4. 3 (OIIK-4)
NJI.0TIK-4.1. VY (OIIK-4)
NJ1.0TIK-4.2. B (OIIK-4)
NJ1.0TIK-4.3.
NJ1.0TIK-4.4.
O6HapyxeHue OIIK-3 (ITN) | NUA.OTIK-3.1. 3 (OIIK-3) JomanrHee 3a4TeHO/
aHoOMamui OIIK-4 (ITN) | NO.OIIK-3.2. VY (OIIK-3) 3a/1aHue HE 3a4TEHO
NJ.0OIIK-3.3. B (OIIK-3)
NJI.0OIIK-3.4. 3 (OI1K-4)
UJ.0IK-4.1. VY (OIIK-4)
NJ.0IK-4.2. B (OIIK-4)
NJ.0IK-4.3.
NJ.0IK-4.4.
CHuxeHne OIIK-3 (ITN) | UJ.0IIK-3.1. 3 (OIIK-3) HomamrHee 3auTeHO/
pasMepHOCTH OIIK-4 (ITN) | NO.0TIK-3.2. VY (OIIK-3) 3a/1aHue HE 3a4TEHO
NJI.0TIK-3.3. B (OI1K-3)
NJ1.0TIK-3.4. 3 (OIIK-4)
NJI.OTIK-4.1. VY (OIIK-4)
NJI.0TIK-4.2. B (OIIK-4)
NJI.0TIK-4.3.
NJ1.0TIK-4.4.
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HanmeHnoBaHue TeM Konapl HNnaukaropbl Koawi 3YB (s DopMbl PesyabTarsl
(pa3neJioB) KOMITeTEeH KOMIIeTeHI Uit coom. ¢ TEeKyLIero TeKyLIero
nmit Tabnuyeu 1) KOHTPOJIA KOHTPOJIS
yCreBaeMoCTH
Bpemennsle psiubl OIIK-3 (ITN) | UJ.0IIK-3.1. 3 (OIIK-3) Jomaninee 3auTeHO/
OIIK-4 (ITN) | UJ.0I1K-3.2. VY (OIIK-3) 3a/laHue HE 3a4TEHO
WJ1.0TIK-3.3. B (OI1K-3)
NJ.OIIK-3.4. 3 (OIIK-4)
N.OIK-4.1. VY (OIIK-4)
NJ.0OIIK-4.2. B (OIIK-4)
NJ.OIIK-4.3.
NJ.OIIK-4.4.
BaitecoBckue metonsr | OITK-3 (ITM) | M.OIIK-3.1. 3 (OIIK-3) JomarnrHee 3a4TeHO/
OIIK-4 (ITN) | N.0ITK-3.2. V (OIIK-3) 3a/1aHue HE 3a4TEHO
WJ1.0TIK-3.3. B (OI1K-3)
NJ1.0TIK-3.4. 3 (OIIK-4)
NJ1.0TIK-4.1. VY (OIIK-4)
NJ1.0TIK-4.2. B (OIIK-4)
NJ1.0TIK-4.3.
NJI.0IIK-4.4.
AutoML u monmb6op | OIIK-3 (ITN) | UJ.OTIK-3.1. 3 (OIIK-3) JomantHee 3a4TeHO/
mapaMeTpoB OIIK-4 (ITN) | NI.0IIK-3.2. V (OIIK-3) 3a/1aHue HE 3a4TEHO
NJ.OIIK-3.3. B (OIIK-3)
NJ.OIIK-3.4. 3 (OIIK-4)
NJ.0OIK-4.1. VY (OIIK-4)
NJ.0OIK-4.2. B (OIIK-4)
NJ1.0TIK-4.3.
NJI.0IIK-4.4.
Kamu6poska u | OIIK-3 (ITN) | NUJ.OIIK-3.1. 3 (OIIK-3) JomarrHee 3auTeHO/
JIOBEpUE K MOJIEISIM OIIK-4 (IIN) | UA.0IIK-3.2. VY (OIIK-3) 3a/1aHue HE 3a4TeHO
NJ1.0TIK-3.3. B (OI1K-3)
NJ1.0TIK-3.4. 3 (OI1K-4)
NJI.0TIK-4.1. VY (OIIK-4)
NJ.0IK-4.2. B (OIIK-4)
NJ.0OIK-4.3.
NJ.0OIK-4.4.
Brenpenwne u | OIIK-3 (IT1) | UA.OIIK-3.1. 3 (OIIK-3) JomaniHee 3a4TeHO/
MOHHUTOPHHT OIIK-4 (ITN) | NI.0IIK-3.2. VY (OIIK-3) 3a/1aHue HE 3a4TEHO
NJ.OIK-3.3. B (OIIK-3)
NJ.OIIK-3.4. 3 (OI1K-4)
NJI.0TIK-4.1. VY (OIIK-4)
NJ1.0TIK-4.2. B (OIIK-4)
NJ1.0TIK-4.3.
NJI.0ITK-4.4.

IIpyr ocBOEHMH NMCUUILIMHBI IOMAallHEE 3aJaHhe OIIEHUBAETCS C MCIoyib3oBaHueM 100-
OaIbHOW IIKANbl C TOCIEAYIOUIUM IEePeBOJOM B OHHAPHYIO CHUCTEMY JJsl TOJYYCHHUS

PE3YIBTATOB  TCKYLICTO  KOHTPOJIA, (bl/IKCI/Ip}IIOHH/IX X0oq O6p a30BarcJIbHOTO  IMpouccca,
(buKcHpyroImx Xo 00pa3zoBaTeIbLHOrO Mpolecca, cornacHo Tadmwuie 6.
Tabnuua 6
Kpurepun oneHuBanus
®opmbI Onncanne Ioxa3zaresn KonnuecrBo | Pesyabrarsl
TeKyllero 02JLJI0B 110 TeKyLIero
KOHTPOJIsA 100- KOHTPOJISA
ycneBaeMoCTH fanbHOM
HIKaJje
Homaminee Brimomnusis nomantHee | OOydaromuics MpaBUILHO 41-100 3a4TE€HO
3aJaHue 3aJaHue,  COCTOsIIEE B | BBIIONHSIET  3aJaHUA U
MICbMEHHOM W3JOKEHUH | OTBEYaeT Ha BCE
OTBETOB Ha TEOPETHYECKUE | IOCTABICHHBIE B 3aJaHUHU
BOIPOCHl W/WIM PEIICHUH | BOIPOCHL
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®opmBI Onncanne Ioxa3zaresn KonnuectrBo | Pesyabrarsl

TeKyLIero 0aJ1JI0B 10 TeKyLIero
KOHTPOJIsA 100- KOHTPOJISA
ycrneBaemMocTH 0aJuIbHOM
mKajie
MPaKTUYECKUX 3agad, | OOydaromwuiics HCIBITBIBACT 0-40 HE 3aYTEHO
MPEIIOAKESHHBIX 3aTpyAHEHUs npu
IpernoaBaTeieM, BBITIOJTHEHHUH TTPEATIOKECHHBIX

oOyuaromyecss 3aKpeIUITIOT | 3aJaHui.
NpPOMIEHHBI MaTepuain M
TOTOBATCSI K  YCBOCHHIO
HOBOTO.

7.2 KoHTpoOJIbHBIE 32 IaHUS ISl TEKYIeil aTTecTalluu

IIpuMepHBIH MaTepuasl AOMALIHUX 3a{aHUI
1. I'paaneHTHBIN OyCTHHT U aHCAMOJIH
3aganue:
Hcnons3ys nmatacet breast_cancer us sklearn.datasets, moctpoiite Moaenu KiacCHpUKAIUKA C
ucnonp3oBanueM Random Forest, Gradient Boosting (u3 scikit-learn), XGBoost, LightGBM u
CatBoost.
B xo/¢e BBIMOJTHEHUS:
e BBIIOJIHUTE TMPEABAPUTEIbHYI0 00pa0OTKy [aHHBIX (MacmTabupoBaHHE, €CIU
HE00X0IMMO, KOJMPOBAHUE KATETOPUATHHBIX MPU3HAKOB);
e IS KaXAOW MOJETH peaju3yiTe moadop rumeprnapamMeTpoB C HCIOIb30BAaHHUEM KPOCC-
BaJIUJIALNY;
e CpaBHHUTE Ka4ecTBO Mojieneil nmo merpukam accuracy, F1 u ROC-AUC;
e TOCTpPOHTE rpaduKu BXKHOCTHU MPU3HAKOB, HHTEPIIPETUPYUTE PE3YIbTATHL;
e  clenaiiTe BBIBOJIbI, KaKkas MOJIENIb Hanbomee YCTOWYMBA M TOYHA HA ATHX JAaHHBIX.

2. lIpoasunyTtas auneitnasa u GLM

3aganue:
Ha ocnoBe natacera diabetes u3 sklearn.datasets moctpoiite Momenu JMHEHHOH pErpeccuu ¢
perynsipu3anmen: Ridge, Lasso U ElasticNet.

Barre 3ajanne Bkitovaer:
e  HOPMAJIM3AILMUIO BCEX BXOIHBIX MPU3HAKOB;
e moabop ko3 dunreHToB perynspusanuu ¢ ucnoiabzoBanuem GridSearchCV;
e BH3YQJIM3ALHUIO N3MEHEHHUS BECOB IIPU3HAKOB B 3aBICUMOCTH OT CHJIBI PETYIISIpU3aIiH;
e cpaBHeHue mojenei no merpukaM RMSE, MAE u R?;
e HHTEPIpPETAIHIO TOTO, KaKue MPU3HAKK HanOoJiee 3HAUMMBI IS MPENICKA3aHusl yPOBHS
caxapa B KpOBH.

3. OT00p ¥ reHepanus NPU3HAKOB

3ananue:

Hcnonp3yiite natacer AmesHousing (moctymnen B openml mim yepes pycaret.datasets.get_data)
TUTSt MOCTPOCHHSI MOJIEITH MpeCKa3aHus [ICHBI JoMa.
Heo6xoaumo:

e TpoBeCTH 0TOOp MpU3HaKOB ¢ moMoIsio MeTooB SelectKBest, RFE u Lasso;

e  CO3JIaTh MOJMHOMHUATHHBIE ¥ B3aUMOJICHCTBYIOIINE MIPU3HAKHU (10 BTOPOI CTETICHH);

. CpaBHUTH MNPOU3ZBOAHUTCIBHOCTE MOACIU TPAAUCHTHOI'O 6YCTI/IHFa Ha HUCXOJHOM H
pacupeHHOM Habope MPU3HAKOB;

e OLEHUTh BIMSHME OTOOpa W TEHepalMy MPU3HAKOB HAa HWHTEPIPETHUPYEMOCTh U
nepeoOyyeHuHe.

4. UaTepnpeTrupyeMocTh Mojeei
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3aganue:
Ha ocHoBe paracera titanic u3 OubOaroTeku S€aborn mocTpoiTe MoOJIeNb  KiIacCU(pHKALUH
(LightGBM WIH CatBoost).
Hanee:
e BBIOJHHUTE AaHAIMU3 TJIOOATBHOW W JIOKAIBHOW HWHTEPIPETHPYEMOCTH MOJCIU C
Hcnojb3oBanremM ouonorexku SHAP;
e BH3yanusupyite 3aBucumocts tumna Partial Dependence Plot (PDP) u SHAP Dependence;
e UHTEPIPETHPYHTE BIMAHKE KIFOUCBBIX IPU3HAKOB Ha TPEICKA3AHMS;
e BbIOCpPHUTE 5 00BEKTOB, /UIs1 KOTOPBIX MOJIENb OMIMOJIACh, U TMPOAHATUIUPYHTE PUUNHBI
3THX OMIKOOK HA OCHOBE HHTEPIIPETALIH.

5. PaGoTa ¢ kaTeropuajJbHbIMH U TEKCTOBBIMH IIPU3HAKAMM
3aganue:
Ha ocnoBe naracera adult (nmpeackazanue ypoBHs moxona, goctyneH depe3 UCI) oOyuwre
MOJICTI C Pa3HBIMHU CIIOcO0aMK KOJUPOBAHHUS KaTeropHalbHBIX MepeMeHHbIX: one-hot, target
encoding, frequency encoding.
[Topsnox paGoThI:

e 00paboTaiiTe MPOIyIICHHbIC 3HAYCHNS U MACIITA0OMPYHTE YUCIOBBIC PU3HAKHY;

e 00yuute LightGBM unu CatBoost Ha kakJ1oM BapuaHTe KOJUPOBKU;

e cpaBHHTE pou3BoauTeNLHOCTH 0 ROC-AUC u log-loss;

e IIPOAHANM3HUPYITE, KAKME MPU3HAKH OKA3AJIMCh KIIOUYEBBIMU M KaK KOJUPOBKA MOBIMSIIA

Ha UX BaXXHOCTb.

6. HecOatancupoBaHHbIE TaHHbIE

3aganue:

Hcnone3yiite matacet creditcard.csv (moctynen Ha Kaggle, comepxuT peaibHble JTaHHbBIC
TpaH3aKIHi c MOILICHHHYECTBOM).
Beimonnure:

e 00yueHue 0a30BOIl MOJIENN JTIOTHCTUYECKOM PErpecCchu;

e cpaBHenue crparernii: class_weight='balanced’, SMOTE, undersampling;

e Busyanuzaiio confusion matrix, ROC-kpuBoii u PR-kpuBoii;

o ananu3 trade-off mexy recall u precision, o0cyxIeHre BHIOOpa ONIEPAITMOHHOTO ITOPOTa.

7. Knacrepu3anusi u o0y4yeHue 6e3 yuureJisi
3ananue:
Hcnonp3yiite maracet wine u3 sklearn.datasets, ymanuTte METKH KIAaCCOB W BBINIOJHHUTE
KJIACTePU3AIIHIO.
Bxumrounre:
o mpumeHenue anroputMoB KMeans, DBSCAN u Agglomerative Clustering;
e  BHU3YaJHM3alMIO KJIACTEPOB MMOCIE CHIXKEHUA pa3MepHOCTH MeTosioM PCA;
e OIIEHKY KauecTBa KiacTepusanuu ¢ ucnoibzoBanuem ARI u silhouette score;
e CpaBHEHHE KJIACTEPOB C UCTUHHBIMU METKAaMHU ¥ HHTEPIPETAITUIO OITHOOK.

8. O0HnapyxeHue anHoMauii

3ananme:

Ha ocuoBe maracera forestcover (Forest CoverType, moctymen uepes UCI ML Repository)
BBIIEIUTE  OJMH  KJacc  Kak  "HOpMY',  OCTalbHble —  Kak  "aHoManuu'.
Hanee:

e 00yuute monenu One-Class SVM, Isolation Forest u Local Outlier Factor;

e CpaBHUTE JOJIO OOHAPYXEHHBIX aHOMAJIUKW U BU3YaAJU3HPYHTE pacmnpeeicHue
CKOPHUHIOB,;

e  BBINOJHUTE YYBCTBUTEIbHBIN aHAIN3 MAPAMETPOB;
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e C/IENIaliTe BBIBOJBI O MPUMEHUMOCTH METOJIOB JJISI PA3HBIX THIIOB aHOMAJUH.

9. CHMKeHHe Pa3MEePHOCTH
3ananme:
Hcnonp3ys maracer mnist_784 (MoxHO 3arpy3uth u3 openml), BEIIOJHHTE:
e IpeABapUTEIbHOE YMEHbIIEHUE pazMepHocTH MeTooM PCA;
e Bu3yanuzanuio B 2D npoctpanctse ¢ nomoiibio t-SNE u UMAP;
e KJaccH(MKALKIO HA OCHOBE YMEHBIICHHOTO PE/ICTaBICHUS;
e CpaBHEHHUE MPOU3BOAUTEIHLHOCTH MOJIEIH JI0 U MOCIIE CHUKEHUSI PA3MEPHOCTH.

10. BpemenHbIe psiabl

3aganue:

C wucmonb30BaHNEM €XKEMECSYHBIX JaHHBIX O maccaxkupoobopore (AirPassengers, mocTymnen
B statsmodels.datasets) MOCTPOUTH MOJICITb MIPOTHO3UPOBAHUS.
Bxmrounre:

e TEHEPALHUIO JIATOB, CE30HHBIX MHIMKATOPOB U TPEH/1a KaK IIPU3HAKOB;
e TIOCTPOEHHE MOJICNIU IPAITUEHTHOTO OyCTUHTA;

e cpaBHeHue ¢ Mojenbio Prophet mo merpukam RMSE u MAPE;

e  BH3YaIM3alUIO IIPOTHO3a U OCTATKOB.

11. baiiecoBckne MeTOIBbI
3aganme:
Bossmure JataceT SmS_spam (moctyneH B UCI ML Repository).
Peanusyiire:
e HAWBHBIN 0alleCOBCKUI KIacCU(PUKATOD;
e 0aifeCOBCKYIO JIOTUCTUYECKYIO PErPECCHI0 C HCTOIb30BaHNeM OnbnuoTexku PyMC;
e CpaBHUTE BEPOSITHOCTHBIC MPEICKa3aHUs U OIEHUTE KATMOPOBAHHOCTH MOJICTICH;
e BHU3yAJIM3HPYWTE allOCTEPUOPHBIEC pacmpereneHuss KodhUIIUEHTOB U MIPOaHATH3UPYITE
HEONPENECTIEHHOCTb.

12. AutoML u noxéop napameTpoB
3aganue:
Wcnonp3ys natacer titanic, HacTpoiTe MOelNb KilaccuUKaly ¢ MoMolIlbio oubnuoreku Optuna.
Peanusyiire:
e  OTpejesIeHre TPOCTPAHCTBA MOKMCKa runeprapamerpos aist XGBoost;
e  HACTPOWKY KPOCC-BaJHMIAIUHU U PAHHIOIO OCTAHOBKY;
e  aHAJM3 BIWSHUS TUTIEPIIAPAMETPOB HA TIPOU3BOTUTEIHLHOCTH;
e cpaBHenue ¢ pesynbratamu GridSearchCV.

13. KaiinOpoBKka u 1oBepue K MOAeISIM
3ananue:
Hcnonb3ys moaens kiaccupukanun (Hanpumep, LightGBM) Ha breast _cancer, BbINIOIHUTE:
e OIICHKY KaJTMOPOBAHHOCTH TIpeICKa3aHuii (0e3 KamnOpOBKH);
e mpuMeHeHwHe isotonic regression u Platt scaling;
« noctpoenue unreliability auarpammer (calibration curve);
e 00cyXaeHHe, KaKk KaluOpoBKa M3MEHMJIA MOBEIEHHE MOJENN MpPU HU3KUX U BBICOKHX
BCPOATHOCTAX.
14. BHenpeHue 1 MOHUTOPHHT
3aganue:
Coznaiite API-cepBuc Ha ocHoBe FastAPI mns monmenu, oOyuennoii Ha diabetes u3 sklearn.
Bxtounre:

20



e  COXPaHEHHE MOJIENIH U MPENPOLECCOPa;

e  HaNMCaHUWE SHAMOUHTA JJIS TOJY4YEHUS MPEICKa3aHui;

e JIOTMPOBAHHE BXOJHBIX U BBIXOJHBIX JaHHbIX;

e  peaJHM3alHIoO MPOCTOM CHUCTEMBI aJIEPTOB HA OCHOBE CTATUCTHUKHU BXOHBIX NpH3HaKoB (data

drift).

7.3 [loka3aTesiu, KPUTEPUHU U OLleHUBAHNE KOMIIETEHIIMI U HHIHUKATOPOB UX JOCTHKEHUS
B Mpoliecce MPOMeKYTOYHOI aTTecTallNu

@opMa NPOMEKYTOUHOM aTTeCcTAlMM — 3a4eT ¢ OIeHKOi B (hopMe TeCTHPOBAHUS.

[lepen 3aueToM C OLIEHKOM NPOBOAMUTCS KOHCYJbTALMs, HA KOTOPOM IpenojaBaTeib
OTBEYAeT Ha BOIPOCHI MAarCTPAHTOB.

B pesynbrare mpomMexyTOYHOIO KOHTPOJISI 3HAHUK CTYIEHTHI IIOJy4YarOT OLICHKY II0
JTUCLUILTUHE.

Kpurepun onieHuBaHus TECTHPOBAHUS TpUBeIeHBI B Tadmuie 7.

TaGmuna 7
KpuTepnn OLCHUBAHUS TECTUPOBAHUA
Bux mpomeskyrotoi Iokazareyn Konngecrso 6an10B
arTecTaluu

100-81% mpaBMIIBHBIX OTBETOB 81-100

T 80-61% mpaBMIIBHBIX OTBETOB 61-80

eer 60-41% nmpaBUIBHBIX OTBETOB 41-60

40% u MeHee IPaBUIIbHBIX OTBETOB 0-40

MaxkcumainbHas OIleHKa 110 UTOraM OCBOEHUS AUCUUILUIHHBI cocTaBiseT 100 6amnos (80%
OLIGHKH COCTaBJISIIOT Pe3y/bTaThl 3a JoMallHue 3a1aHus, 20% OLIEHKH COCTaBIISIIOT pe3ybTaThl
TectupoBaHus). [Ipy BbIUKCIEHUH OLIEHKH OOYYarOIIErocs MO MUTOTaM OCBOEHUS TUCIUTUIMHBI
HCIOJIb3YETCS MPOLEAypa OKPYIICHUS /10 LIeJI0T0.

B pesynbprare npomMeXKyTo4HOr0 KOHTPOJISI 3HAHUN CTYJAEHTHI MOJYyYar0T aTTECTALNIO O
nuciuriuHe. Ha OCHOBaHMM OLIGHKHM OOYYaromIerocs 1Mo HMTOraM OCBOEHUS JHUCIMIUIUHEI,
BbIpakeHHOW B 100-0annbHOM IIKanme, BBICTABISETCS 3a4eT € OLEHKONW B COOTBETCTBHH C
Tabnuueii 8.

TabGmuma 8
IMoka3aTresn, KpUTEPUH M OLIECHUBAHHE KOMIETEHI[HIT U HHIMKATOPOB UX
JAOCTHKEHHSI B PoIlecce MPOMEKYTOYHOI aTTeCTAlNU

®opma Koas! HNuauxatopsl Koas1 3YB Ouenka no uroram Pe3ysabTarsl Tekyero
MPOMEKYTOUHOH | KommeTe- | KOMIeTeHIHU (8 coom. ¢ OCBOEHHUSI KOHTPOJIs
aTTecTAlUuM HIU (6 coom. ¢ Tabnuyeri 1) JTUCUHMILINHBI
Tabnuyeri 1) (B 100-6anabHOi
HIKaJIe)
3ayer ¢ | OIIK-3 NIA.0IIK-3.1. | 3 (OIIK-3) 81-100 3a4TeHo, OTIUIHO
OLIEHKOI (1) UA.0IK-3.2. | Y (OIIK-3) 61-80 3a4TeHo, XOpOMIO
OIIK-4 WA.0IK-3.3. | B (OIIK-3) 41-60 3aureHo,
(W) | UILOMK-3.4. |3 (OIK-4) OB TBOPHTEIBHO
UA.0IIK-4.1. | Y (OIIK-4) 0—40 He 3aureHo,
WUJI.OIIK-4.2. | B (OIIK-4) HEYIOBJICTBOPHUTCIILHO
NA.0IIK-4.3.
NJ.0TIK-4.4.

Pe3ynbraTthl mpOMEXYyTOYHOTO KOHTPOJs MO JUCLUUIUIMHE, BBIPA)KEHHbIE B OIIEHKAX
«3aUTEHO, YJIOBJIETBOPUTEILHO», «3aUTEHO, XOPOULIOY», «3a4YTeHO, OTJIMYHO» TOKa3bIBaIOT
ypOBEHBb CHOPMUPOBAHHOCTH Y 00YJAIOIIETOCS KOMITIETEHITUH 110 AUCIUIINHE B COOTBETCTBUHU C
KapTaMH KOMIETEHIIMH o0pa3oBaTeNbHOH TIporpamMmbl  «JlaHHBIE, 3HAHUSA, HKOHOMHKA,
HappaTUBBD» N0 HampaBiieHUIO ToaAroToBku 38.04.01 DxoHoMuKa (YpOBEHb MarucTpaTyphl).
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Pe3ynpTaThl IPOMEXYTOYHOTO KOHTPOJISA IO JUCHUIUIMHE, BBIPAKCHHBIC B OLICHKE «HE
3a4T€HO, HEYJOBJIECTBOPUTEIBHO», IOKA3bIBAIOT HE C(HOPMHPOBAHHOCTH Yy OOyuaromerocs
KOMITETCHIIM MO JWCIMIUIMHE B COOTBETCTBHM C KapTaMH KOMIIETEHLUI 00pa3oBaTeinbHOU
nporpamMmsl «/laHHble, 3HaHUS, SKOHOMHKA, HAPPATUBbI» 110 HanpasiaeHuto nmoarotrosku 38.04.01
DKOHOMHKA (YPOBEHb MAarucTpaTyphl).

7.4 TunoBbIe 32]aHUA K POMEKYTOYHOMN aTTeCTAlUU

TpeboBaHus Kk TecTam

Tect BKiItOYaeT 25 BONPOCOB 110 BCEM KOMIIETEHIUAM JUCHMILIMHEL, 10 U3 HUX BOIPOCHI
3aKpBITOrO THUIA, 5 — KOMOMHUPOBAHHOTO THMA, 10 — OTKPBITOro THIIA, BCE BOIPOCH! Pa3HOIO
YPOBHS CIIO)KHOCTH.

Tect ouenunBaercs B 0amiax B COOTBETCTBUH CO CIEIYIOLUMH KPUTEPUSIMHU:

3aganus 3aKpHITOro THNA

basoswiti yposens cnoscnocmu: 3ajaHne CUYUTAETCS BBIIOJIHEHHBIM BEPHO, €CIIM OTBET
MOJTHOCTBIO COBIMAJIAET C 3TAJOHOM OTBETA: KaXK/IbIii CHMBOJI B OTBETE CTOMT Ha CBOEM MecTe -1
0aJu1; OTBET OTIIMYEH OT 3TAIOHHOTIO - 0 6asIoB.

Tosvluennviti yposensb CIOHCHOCMU: 3aJaHUE CUYNTACTCS BBIOJHEHHBIM BEPHO, €CIIU
OTBET IOJHOCTHIO COBHAJACT C TAJIOHOM OTBETA: KaX/bIi CUMBOJI B OTBETE CTOUT Ha CBOEM
MECTe, JTUIIHNE CUMBOJIBI B OTBETE OTCYTCTBYIOT - 2 0aiut; e Ha J1'000i OHOM MO3HUIINK OTBETA
3alucaH He TOT CUMBOJ, KOTOPbIM IpPEACTaBIeH B 3TaloHEe OoTBeTa - 1 Gaii; BO Bcex APYrux
ciydasx BeicTasisiercs 0 6amnoB

KomOuHnnpoBaHHbIe 3aJaHUSA

basoswiti yposens croxcnocmu: 3aaHne CYMTACTCS BBIIIOJTHEHHBIM BEPHO, €CIIM OTBET
IIOJTHOCTBIO COBIMAJAET C TAJIOHOM OTBETA: KaXK/Iblil CUMBOJI B OTBETE CTOMT Ha CBOEM MecTe,
00OCHOBAHHME TI0 CMBICITY COOTBETCTBYET ATAIOHHOMY (JOMYCKAIOTCS pa3inyHble (POpMyIHpOBKH
OTBETa, HE UCKaXAIOIUe ero cMbIcia) - 1 6asut; OTBET OTIMYEH OT 3TAIOHHOTO - 0 6aUIoB.

Togvluiennbvlll ypogeHs CLONCHOCMU: 3alaHUE CUUTAETCS BBIOJHEHHBIM BEpPHO, €CITH
OTBET IMOJHOCTHIO COBNAJAET C TAJIOHOM OTBETA: KAXJAbI CUMBOJI B OTBETE€ CTOUT HAa CBOEM
MecTe, OOOCHOBaHHE TIO0 CMBICITY COOTBETCTBYET OJTAJIOHHOMY (IOIYCKAIOTCS pa3iIMyHbIe
(bOopMyITUPOBKHU OTBETA, HE HCKAXKAIOIIUE ero CMbIcia) - 2 6ajia; JaH BEpHbIN OTBET, 000CHOBaHUE
OTCYTBYET WJIM MPUBEACHO HEBEPHO — | Oai; BO BCEX OCTANBHBIX citydasx - 0 6aios.

3agaHusA OTKPBITOrO THIIA

Tosvluiennvlll yposensb CIOHCHOCMU. OTBET COOTBETCTBYET ITAJOHHOMY (IOIMYCKAIOTCS
pasnuuHble (OPMYIUPOBKU OTBETA, HE HMCKAXKAIOLIUE €ro CMBICIA); MPaBHJIBHO HAa3BaHBI BCE
3ampaiinBaeMble COCTABJISAIONINE BOIIPOCA, JJaHbI BEpHbIE 00OCHOBaHUA - 2 0ajuia; OTBET UMEET
HE3HAYUTENbHbIE OTKJIOHEHHS OT 3TAJIOHHOIO, MPAaBUJIBHO HA3BaHbl HA BCE 3alpalllBacMble
COCTaBJISIOIIIME BOMpPOCA, HO ISl HAa3BaHHBIX JaHBl BEpHbIE 00OOCHOBaHWS - | Oayr, OTBET
3HAUUTENIbHO OTJIMYAETCsl OT JTAJOHHOIO, UMEIOTCA (haKTHUECKHE OUIMOKU, MCKaXalollUue ero
CMBICIT WJTH OTBET c(hopMyITMpOBaH HEBEPHO HITH HE CHOPMYITHpoBaH - () 6ayuioB.

Buvicoxuil yposensv croxchocmu: MaruCTpaHT IEMOHCTPUPYET YMEHUE IPUMEHSTh 3HAHUS
B HECTAHJAPTHON CUTYyalllH, peliaTh HETHITOBBIC 33/1a9H, TIPUBOAUT KOPPEKTHBIE 000CHOBAHUS U
JI0Ka3aTeNbCTBA, OTBET MOJHBIM, B OTBETE€ OTCYTCTBYIOT (DaKTHUECKHE OIIMOKH, H3JIOKEHHE
CBSI3HOE, CTPYKTypa TIpo3padHasi, JIOTUKAa HW3JIOKECHUs TMPOCIeKHUBaeTcss - 3 Oamma; OTBET
3HAUUTENIbHO OTJIMYAETCS OT JTAJIOHHOTO, UMEIOTCs (haKTHUECKUE OIMIMOKHM, MCKAXKAIOLIHE €ro
CMBICIT WJTH OTBET c(hopMyITMpOBaH HEBEPHO HITH HE CHOPMYITHpoBaH - () 6ayuioB.

WToroBelii 6aut 3a TecT paccunuThIBaeTCs 1o Gopmyie:

_100 (x:_ % *n
F=22 *(k1+k2+...+kn),

rae  F — wurorosoe koinuecTBO 0AIJIOB 3a TECT,
K — Konr4ecTBO OCBanBaeMbIX B paMKax AUCITUTUIMHBI KOMIIECTEHITUH,
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kn — MaKCHMAaJIbHO BO3MOKHOE KOJIMYECTBO OaJIJIOB 3a BOITPOCHI 110 KOMIIETCHIINH,
Xn — KOJIMYECTBO 6aJ'IJ'IOB, Ha6paHHOC MaruCTpaHToM, 3a IpaBUJIBHBIC OTBETHI HA
BOIIPOCHI 11O COOTBGTCTBYIOIHCﬁ KOMIICTCHIIUH.

HpI/IMepr TECTOBBIX 3aJaHMH JJ1s l'[pOMe)KyTO‘lHOﬁ arTrecranmuu

OIIK-3 (ITN) Cnoco0eH aHAJIN3MPOBATH NPO(ecCHOHAIBbHYI0 HH(POPMALMIO, BBIACIATH
B Hell [VIaBHOE, CTPYKTYPHPOBaTh, 0(OPMJIATH M NIPEICTABJIATH B BH/IE
AHAJINTHYECKHX 0030POB C BHIBOIAMH U PEKOMEHIAMAMH

3agaHus 3aKpbITOro TUNa (6a30BbIi YPOBEHDb CJI0KHOCTH)
Bonpoc 1

HNucrpykuusi: Beibepute onnMH NIpaBUIbHBIN OTBET.

Bonpoc: Kakoii meron aHcamMOnMpoBaHUS JaeT JydlllMe pe3ylbTaTbl Ha 3allyMJICHHbBIX
AHHBIX ?

BapuaHThl 0TBETOB:

a) AdaBoost

b) Gradient Boosting

c) Random Forest

d) Stacking

ITosie noist oTBeTa:

3aaHus 3aKPbITOr0 TUNA (MOBBLINIEHHBI YPOBEHDb CJI0KHOCTH)

Bonpoc 1

HNHcTpyKuus: YCTaHOBUTE COOTBETCTBUE MEXKY dJIEMEHTaAMU

Bomnpoc: YcranoBuTe COOTBETCTBHE MEKY METOIOM MAIIIMHHOTO OOYUEHHS U €r0 KIIF0YeBBIM

CBOMCTBOM.

Meron CaoiicTBO

1. SVM a) MakcuMu3upyer 3a30p MeXy KjaccaMu
2. Random Forest b) ABTomMaTHueckuit 0TO0p MPU3HAKOB

3. k-Means c) UyBcTBUTENEH K MacITaly TaHHBIX

4. Logistic Regression d) Kanubpyet BepositHOCTH € sigmoid

IToJs1e nag oTrBeTA:

3agaHusl KOMOMHHUPOBAHHOIO THNA (MOBBIIICHHBINH YPOBEHb CJI0KHOCTH)

Bonpoc 1

HMucTpykuus: BeiGepute Bee BepHbIe BAPHAHTHI OTBETa U MPHUBEIUTE 0OOCHOBAHUE BAIIETO
BBIOOpA

Bonpoc: Kakue u3 cienyromux yTBepKaeHui 0 Metogax 60pb0bI ¢ mepeodyyeHreM BepHbI?

BapuaHTbI 0TBETOB:

a) YBenmuueHue pazmepa oOydaromieil BRIOOPKH BCETa YMEHbIIIaeT repeo0yueHre
b) L1-perynspusanns MoxXeT IPUBOAUTH K OTOOPY MPU3HAKOB

c¢) Dropout a¢exTruBeH TOJBKO B HEHPOHHBIX CETAX

d) Pannsas ocranoBka (early stopping) npuMeHrnMa K TpafueHTHOMY OYCTHHTY
Ilose nuist oTBeTa:

O0ocHoBaHue:
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Bonpoc 2

MucTpykuusi: Beibepute Bce BepHbIC BApUAHTHI OTBETA U MPUBEIUTE 000CHOBAHHE.
Bonpoc: Kakue 13 nepeyucieHHbIX METOJ0B MO3BOJISIIOT MHTEPIPETUPOBATH NPEICKA3aHUS
CIIOXKHBIX MoJiesiel (HampumMep, aHcamOIei)?

BapuaHTbI 0TBETOB:

a) PDP (Partial Dependence Plots)

b) 3nauenus ko>PpPpULHEHTOB JINHEHHON perpeccun

c) SHAP (Shapley Additive Explanations)

d) Feature Importance B Random Forest

IToJie nyist oTBeTA:

O0ocHoBaHue:

3aganus OTKPHITOro TUNA (BHICOKHIT YPOBEHb CJI0KHOCTH)

Bonpoc 1

Wucrpykuus: Jlaiite  pa3BepHyThlid  oTBeT Ha  Bompoc  (3-4  mpemiokeHus).
Bonpoc: B yem npeumyiectsa ucnonb3oBanus SHAP (Shapley Additive Explanations) mis
MHTEPIpPETAIIMA MOJAETeH MAIIMHHOTO OOy4eHHs [0 CPaBHEHHUIO C TPaJUIIMOHHBIMH
METOZlaMH, TAKUMH KaK BaKHOCTH Mpu3HakoB B Random Forest?

PasBepHyTbIii OTBeT:

OIIK-4 (IIN) Crioco0eH npUMEHATH HA NPAKTHKE HOBbIE HAy4YHbIe IPUHIIUNBI U METOAbI
HCCJIeJOBAHM I

3aanus 3aKpbITOro Tuna (6a30Bblii ypOBEHb CI0KHOCTH)
Bonpoc 1

HNucrpykuus: Beibepute onyH NpaBUIbHBIN OTBET.\
Bonpoc: Kakoif Mmeron onTuMu3anuu rumnepnapameTpoB HaumbOosnee 3SPQPEKTHBEH IpH
OTrpaHUYEHHBIX BBIYUCIUTENBHBIX pecypcax?

BapuaHTbI 0TBETOB:

a) Grid Search

b) Random Search

c¢) Bayesian Optimization

d) Genetic Algorithms

ITone nost oTBeTa:

3aaHus 3aKPbITOI0 TUNA (IOBBIIICHHBIN YPOBEHb CJI0KHOCTH)

Bonpoc 1

HNucTpykuusi: YCTaHOBUTE COOTBETCTBUE MEXKAY dJIEMEHTaMH TaOJIUIIbI.

Bonpoc: YcraHoBUTE COOTBETCTBHE MEXAY 3a1a4€d U MOAXOLALIUM METOAOM OLEHKH
Ka4eCTBa.

3agaua Merpuka

1. Knaccudukamnus ¢ nucbamancom a) Fl-score

2. Perpeccust b) R?

3. Knmacrepuzarnus ¢) Silhouette Score
4. PamxupoBaHue d) NDCG

24



IToJie nJyist oTBeTA:

3agaHusl KOMOMHUPOBAHHOTO THNA (MOBBIIIEHHBIH YPOBEHD CJI0KHOCTH)

Bonpoc 1

HNHucTpykuusi: BeIOEpUTE TPAaBWIBHBIC BapHAHTHI OTBETA W TMPUBEAUTE OOOCHOBAHHE B

OTJICJILHOM TIOJIE.

Bonpoc: Bam HyXHO pemuTh 3amadqy Kiaccu(ukauuu U300paKeHHH ¢ OrpaHHMYCHHBIM

00bEMOM pa3MEUEHHBIX JaHHBIX (HECKOJBKO ThICAY MPUMEPOB). J[aHHbIE UMEIOT BBICOKYIO

pasMmepHocTh (Hampumep, 256x256 RGB). Kakue w3 ciienyrommx MOAXOA0B SBISIOTCA

pa3yMHBIMH U 11ouemMy?

BapuaHTbl 0TBETOB:

1. OOGyuenue cBeprouHoii HelipoHHOM ceTn (CNN) ¢ HylII Ha UMEIOIIMXCS JAHHBIX.

2. Hcnonw3oBanue npenodydennoit CNN (aampumep, ResNet, VGG) ¢ mooOydennem (fine-
tuning)mocieqHuX CIOeB.

3. llpumenenue Metona omopHbIX BeKTOpoB (SVM) c sapom RBF Ha chIppIx mukcemnsix
M300paKCHHH.

4. Hcmomnb30BaHHE aBTOPHKOAEPA Ui YMEHBIICHHUS Pa3MEPHOCTH JaHHBIX C MOCIETYIOMIEH
kinaccudukanueit uepe3 Random Forest.

O0ocHoBaHue:

3agaHuA OTKPBHITOIO TUIIA (BBICOKHII YPOBEHb CJI05KHOCTH)

Bonpoc 1

HNucrpykuus: Jlaiite  pa3BepHyThlid  oTBeT Ha  Bompoc  (3-4  mpemiokeHus).
Bomnpoc: [Touemy meron cmywaitHoro neca (Random Forest) dacto oxaswiBaeTcs Ooinee
YCTOHYMBBIM K MIEPEOOYUECHHUIO 110 CPAaBHEHUIO C OTACIbHBIMU JI€PEBbSIMH PEIICHUN?
PasBepHyTblii OTBeT:

7.5 CpencrBa OlleHKU HHIAMKATOPOB JOCTUKEHHUS] KOMIIETEeHIIU

Tab6numa 8
CpEIlCTBa OICHKHU MHAUKATOPOB HOCTHIKCHHU S KOMHeTeHHI/Iﬁ
Konnr HNuankaTopbl KOMIETEHIM CpencrBa oueHku (6 coom. ¢ Tabauyamu 5, 7)
KOMIETEeHIHH (6 coom.c Tabnuyeii 1)
OIIK-3 (ITN) NI.0IK-3.1. JIOMaIlHee 3aJaHue, TECT
UJ.0TIK-3.2.
UJ.0TIK-3.3.
NJ.0OIK-3.4.
OIIK-4 (ITN) N.0IIK-4.1. JIoMalllHee 3aJjaHue, TECT
WJ1.0TIK-4.2.
WI.0I1K-4.3.
NJ1.0TIK-4.4.
Ta6muma 9
Onucanne CPEACTB OUNCHKHU MHAUKATOPOB TOCTHKCHUSA KOMHeTeHHI/Iﬁ
CpencrBa PexoMeHI0BaHHBIN MJIaH BHIMOJHEHUSI PadOThI
OLICHKH
(6 coom. ¢
Tabruyamu 5, 7)
Jomarinee MarucTpaHt JO/KEH ObITh TOTOBBIM B XOJI€ MOJATOTOBKH M MPEICTABJICHHS OMAIHErO
3amaHne 3aJ[aHusl [0 TeMaM JUCIUIUINHBI, BBIIOIHATH CIIEAYIONINE AEHCTBUS:

1. Ananusupyer M CTPYKTypHpYyeT NpO(ecCHOHANIbHbIE JaHHBIE C MCIOJIB30BAHUEM
COBPEMEHHBIX METOIOB TPHKIATHOTO aHadW3a [aHHBIX, WHTCPHPETHPYET HTaHHBIE U
(hopMyIHpyeT BEIBOJBI M TEOPETHIECKHE ITOAXOIBI U PEIICHNS TPo(ecCHOHAIBHBIX 3a1ad,
BELBISICT 3HAYMMBIE TIPOOJIEMBI W pa3palaThlBacT PEKOMEHNAIIMH [0 WX PEUICHHIO,
0OpPMIISIET U IPEICTABIISICT PE3YIABTATH aHAJN3A B BHJIC aHATUTHUECKUX 0030pOB
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CpencrBa PexomMeHn0BaHHBIN IVIAH BBINMOJHEHHUS PadoThI
OLICHKHU
(6 coom. ¢
Tabruyamu 5, 7)

2. OOOCHOBBIBACT aKTYaJIbHOCTh TIOCTAHOBKH II€JICH M 3ajad HAyYHBIX HCCIICIOBAHUI B
npo¢eCCHOHANBHON 00JIACTH 3HAHWH, aHATM3UPYET HOBBIC HAYYHBIC MPHUHIUIBI U METOJBI
UCCIICIOBAaHUN B NPOPECCHOHATBHON O00NacCTH 3HAHWIA, NPUMEHSCT HOBBIC HAy4YHBIC
MIPUHITUITEI ¥ METOJIBI UCCIICIOBAHUHN B TIPo(eCcCHOHATBHOI 001acTH 3HAHUH, pa3pabaThiBacT
MIPE/IOKCHUS U PEKOMCHIAIMH 0 UCIIOb30BAHUIO HOBBIX HAYYHBIX MPUHIUIIOB U METOJOB
HCCIIeIOBAHMI B TPOodeccHoHaNbHON 00JIaCTH 3HAHUI

Tect MarucTpaHT K0DKEH OBITh TOTOBBIM B XOJI€ TOATOTOBKH K TECTY, BBIIOJHSATH CIIEIYIOLINE
JEeUCTBUS:

1. AHanm3umpyeT M CTPYKTYpUpPYeT IpO(ECCHOHANbHbIE IaHHBIE C HCIOIb30BAaHUEM
COBPEMEHHBIX METOAOB NPHKJIAJHOTO aHaIW3a [AaHHBIX, WHTEPHIPETHPYET NaHHBIC H
(hopMynHpYeT BBIBOJIBI M TEOPETUUECKHE TIOAXOABI AT PEIICHHS TPO(heCCHOHANBHBIX 3a1ad,
BBIABISIET 3HA4YMMble IPOOIEMBI M pa3padaThlBacT pPEKOMEHNAIMK [0 WX PEIICHHIO,
oQopMIISET U MPEACTABISIET Pe3yJIbTaThl aHAJIM3a B BUJE aHAJUTHYECKHX 0030pOB

2. O0OCHOBBIBAET aKTyaJbHOCTh NMOCTAHOBKU LEJIel M 3aJau Hay4HBIX HCCIIEIOBaHUH B
npodeccHoHaNbHON 00JaCTH 3HAHWH, aHAJM3UPYET HOBbIE HAYYHBIE NPUHLMUIBI U METOJbI
UCCIEOBAaHUH B MNpPOQECCHOHANLHONW O0JIACTH 3HAHMM, NPHUMEHSET HOBBIE Hay4YHbIE
NIPUHLIUIIBI U METO/BI UCCIIE0OBaHMI B Ipo(ecCHOHABHOI 00J1acTH 3HAaHUH, pa3pabaThiBaeT
TIPEATI0KEHHS M PEKOMEH/IAINH 110 UCTIOIb30BAHHUIO HOBBIX HAYYHBIX IIPUHIUIIOB U METO/IOB
HCCIIeIOBAaHUH B PO eCCHOHAIBHON 001aCTH 3HAHUH

8. OCHOBHAS ! JOINIOJIHUTEJIBHAS JIMTEPATYPA
8.1. OcHoBHas MTEpaTypa
1. ®nax, [I. Mamwmnnoe obydyenuwe. Hayka M HMCKyCcCTBO MOCTPOEHHUSI aJITOPUTMOB,

KOTOPBIE U3BJICKAIOT 3HAHUS U3 NaHHBIX : yueOHuk / [1. dnax. - 2-e u3n. - Mocksa.:[IMK Ipecc,
2023. - 401 c. - ISBN 978-5-89818-300-4. - Tekcr : osnekrponnbii. - URL:
https://znanium.ru/catalog/product/2085038

2. Mopdu, K. I1. BeposTHOCTHOE MamMHHOE OOydYeHHE: BBEACHHE @ IPAKTHYECKOE

pykoBojctBo / K. I1. Mapdu ; nep. ¢ anrn. A. A. Ciaunkuna. - Mocksa : JIMK Ilpece, 2023. -
990 c¢. - ISBN 978-5-93700-119-1. - Tekcr : onektpoHHbii. - URL:
https://znanium.com/catalog/product/2109489

8.2. lonotHUTE/ILHASI JIUTEPATypa
1. Maeppu, K. II. BepostHOocTHOEe MammHHOE oOy4deHHe. [lOMOTHUTENTbHBIE TEMBI:

ocHoOBaHus, BbIBOJ : MoHOTpadust / K. I1. Mapodu ; nep. ¢ anrin. A. A. Cnunkuna. —Mocksa : JIMK
IIpecc, 2024. - 772 c. — ISBN 978-5-93700-120-7. - Tekcr : snektpoHHbd. - URL:
https://znanium.ru/catalog/product/2204219

2. lapnen, b. KpymHomacmrabHoe MammHHOEe oOy4deHne Bmecte ¢ Python

npaktuueckoe pykoBoactBo / b. apnen, JI. Maccapon, A. bockertn ; mep. ¢ anr. A. B.
JlorynoBa. - MockBa : JIMK IIpecc, 2018. - 360 c. - ISBN 978-5-97060-506-6. - Tekcr :
anektpounsiid. - URL: https://znanium.ru/catalog/product/2083416

9. HTHOOPMALIMNOHHBIE TEXHOJIOI'MH, UCITOJIB3YEMBIE ITPU
OCYHMECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOLHECCA

9.1 IIporpaMmmMHoOe obecrieyeHue
1. OS Microsoft Windows (OVS OS Platform)
2.  MS Office (OVS Office Platform)
3. Adobe Acrobat Professional 11.0 MLP AOO License RU
4. Adobe CS5.5 Design Standart Win IE EDU CLP
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https://znanium.ru/catalog/product/2085038
https://znanium.com/catalog/product/2109489
https://znanium.ru/catalog/product/2204219

ABBYY FineReader 11 Corporate Edition
ABBYY Lingvo x5

Adobe Acrobat Reader DC /Pro — 6ecriarao
Google Chrome — GecruratHo

. Opera — OecruiaTHO

10. Mozilla — 6ecriatHO

11. VLC — GecmiatHo

12. Sunexc bpaysep

©oNo O

9.2 Ilepeyenb MHPOPMALMOHHO-CIIPABOYHBIX CHCTEM M NMPOdecCHOHANBbHBIX 0a3 JaHHBIX
HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOH ceTH «UHTepHeT», HEOOXOAUMBIX /JIf
OCBOEHHS TUCHUILINHBI:

NudopmaninoHHO-ClIPaBOYHbIE CHCTEMbI

1. [apant.Py. UndopmanmonHo-nipaBoBoii moprai: http://www.garant.ru

2. Hudopmanmonnas cuctema «EIWHOE OKHO J0OCTyma K o00pa3oBaTeIbHBIM
pecypcamy»: http://window.edu.ru/

3. OtkpeiToe obpa3zoBanue. Accormaius «HaruoHanpHas miarpopma OTKPBITOTO
oOpa3oBaHus»: http:/npoed.ru

4. OdununansHas Poccus. CepBep opraHoB rocyJIapcTBEHHOM BiacTH Poccuiickoi
denepanuu: http://www.gov.ru

5. OdunuansHblii MHTEPHET-MOPTA MPABOBOW HH(pOpMaIu. ['ocymapcTBeHHas
cucTeMa rpaBoBoi nHpopmarmu: http://pravo.gov.ru

6. ITpaBogoii caiit KoncynsrautlLiroc: http://www.consultant.ru/sys

7. Poccuiickoe oOpasoBanue. DenepanbHbiii moprai: hitp://www.edu.ru

Hpmbeccnonanbﬂme 0a3bl JAHHbIX l/lH(l)OpMalIPIOHHO-TeJIeKOMMyHI/IKaIII/IOHHOﬁ CceTHn

«HnTepHeT»:
1. HanmonaneHas snekrponnas 6ubdnunorexka HOb: http://www.rusneb.ru
2. [Mpesunentckas oudanoteka: http://www.prlib.ru
3. Poccuiickas rocynapctBennas oubnmmoreka: http://Awwwe.rsl.ru/
4, Poccuiickas HauroHanbpHas oubnuoreka: http://www.nlr.ru/poisk/

9.3 JIunieH3MOHHbIE YJIEKTPOHHBbIE pecypchl 0M0IHOTEKN YHHBeEPCUTETA

IIpodeccuonaibubie 6a3bl JAHHBIX:

[TonubIil mepedeHb JOCTYNMHBIX OOy4aromuMcs Mpo(ecCHOHANbHBIX 0a3 JaHHBIX
IpeJicTaBlIeH Ha ouinagbHOM caiiTe YHuBepcurera https://eusp.org/library/electronic-resources,
BKJIIOUas clie/lyromue 0a3bl JaHHbIX:

1. eLIBRARY.RU — Poccuiickuii nHpopManmoHHO-aHAIUTUYECKUN MopTail B
00JIaCTH HayKu, TEXHOJIOTUH, MEIUIIMHBI U 00pa30BaHUs, colepxaluil pedeparsl U MOJIHbIE
TEKCThI HayYHBIX CTaTeil U MmyOnuKaiuii, HaykomeTpuueckas 6a3a gaHHbIX: http://elibrary.ru;

2. DNEeKTPOHHBIC KYpHAJBI MO MOAMUCKE (TEKYyIIMe HOMEepa HAyYHBIX 3apyOeiHBIX
YKYpPHAJIOB).

DJIeKTPOHHBbIE OMOJINOTEYHbIE CUCTEMBbI:

1. Znanium.com — OnekTtpoHHas  Oubnmmoreynas cucrema (ABC) -
http://znanium.com/;

2. VYHuBepcurerckas OMOIMOTEKa OHJIAWH — DIEKTPOHHAas OMOIMOTEYHas CUCTeMa

(OBC) — http://biblioclub.ru/

9.4 DyiekTpoHHasi HH(POPMALIMOHHO-00pa30BaTeIbHAS Cpela YHHUBepPCUTeTa
OO6pa3zoBaTeNbHBIA MPOLIECC MO MUCIMIUIMHE TOIACPKUBACTCS CPEACTBAMHU SJIEKTPOHHOU

MH(POPMAIIMOHHO-00pa30BaTeNbHON cpelbl YHUBEpCUTETa, KOTOpas BKIOYaeT B cels

ANEKTPOHHBIN yueOHo-MeTonnueckuii pecypc AHOOBO «EYCII6» — obpa3oBareiabHBbIi TopTal

27


http://www.garant.ru/
http://window.edu.ru/
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LMS Sakai — Sakai@EU, nuiieH3n0HHBIE 3JIEKTPOHHBIE peCypChl OMOINOTEKH YHUBEPCUTETA,
opunmaneueii cailt YuuBepcurera (EBpomeiickuii yHuBepcuter B Cankrt-IlerepOypre
[https://eusp.org/]),mokanbHy0 CETh U KOPIIOPATHBHYIO AJIEKTPOHHYIO IMOYTY YHHBEPCUTETA, U
o0ecreynBaeT:

® JIOCTYN K Y4eOHBIM IUIaHaM, paboyuM MporpamMMaM JTUCIMIUIMH (MOIYNIel), MPaKTUK U K
U3JIAHUAM DJIEKTPOHHBIX OHMOJMOTEUHBIX CHCTEM M JJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcaM, yKa3zaHHBIM B paOOYuX MporpamMmax;

e  (bukcamuio xona 00pa3zoBaTEIHLHOIO MPOIECCa, PE3YAbTaTOB MPOMEKYTOUHOW aTTECTAIMU H
Pe3yNIbTaToOB OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBI;

e  (opmupoBaHHE MEKTPOHHOTO MOPTPOIHO OOYIAIOIIETOCs, B TOM YUCIIe COXpaHEHHE padoT
o0y4aromerocsi, peleH3uid W OICHOK 3a ATH pabOThl CO CTOPOHBI JIIOOBIX YYaCTHUKOB
00pa3oBaTeIbHOTO MPOIECcCa;

®  B3aUMOJCHCTBHE MEXIy YyJYacTHHKaMH 0Opa30BaTeiIbHOr0 Mpolecca, B TOM YHCIE
CHHXPOHHOE W (WJIM) aCHMHXPOHHOE B3aWMOJICHCTBUE MOCPEICTBOM ceTH «HTepHeT»
(2JIEKTPOHHOM MOYTHI U T.11.).

Kaxnpiit 00yJaromuiicsi B Te4eHUE BCEro Nepuoa o0yueHus: 00ecreueH WHANBHyTbHBIM
HEOTPAaHWYEHHBIM JIOCTYIIOM K DJJIEKTPOHHBIM pecypcaM OWOIMOTEKH YHHUBEPCUTETA,
coJiepKalle M3JaHus Yy4eOHOH, yu4eOHO-METOJUYECKOW M WHOW JUTEepaTyphl MO H3ydaeMOW
TVCIUTUTAHE

10. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOIUMASA 1JIsA
OCYHIECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA

B xonme peamuzanuu 00pa3oBaTENLHOIO IPOLECCa HMCIONB3YIOTCS CIHEHMaTu3upPOBaHHbIC
MHOTO(YHKIIMOHAJIBHBIE ayTUTOPHH JUIS TIPOBEACHUS 3aHATHH JIEKIMOHHOTO THUTA, 3aHATHI
CEMMHApCKOro Tuma (MpaKkTUYECKUX 3aHATHH, Ja0opaTopHBIX pPabOT), TPYNIOBBIX U
WH/IMBUYAIIbHBIX KOHCYJIBTAllMH, TEKYIIEro KOHTPOJII W MPOMEXKYTOYHOH AaTTecTaluH,
YKOMITJIEKTOBaHHbIE CHEIMATU3UPOBAHHON MeOeIbl0 U TEXHHUUYECKUMHU CpeJICTBAaMU OOYydeHUs,
CITy>KalllUMHU JIJIsl IPEACTaBIeHUsl yueOHON HHpopMaliy OOJIbIION ayAUTOPUH.

[IpoBenenne 3aHATUI  JEKIMOHHOIO TUHa O0OECHeYyuBaeTcs JAEMOHCTPALMOHHBIM
00opyIOBaHUEM.

[Tomemenuss Uis caMOCTOSTEIbHONM pabOThl OCHAIIEHBl KOMIIBIOTEPHOH TEXHHUKOH C
BO3MOYKHOCTBIO MOJKIIIOUEHUs K ceTu «/HTepHeT» U obecreueHueM JOCTyna B 3JIEKTPOHHYIO
MH(OPMaLIMOHHO-00pa30BaTeIbHYIO Cpely OpraHU3alHH.

J1st M1 ¢ OrpaHUYeHHBIMH BO3MOKHOCTSIMM 3/10POBbS1 1 HHBAJIN/OB [1PEIOCTABIISIETCS
BO3MOXXHOCTb MPHUCYTCTBUSL B ayIUTOPUM BMECT€ C HHMMH AacCUCTEHTa (MOMOINHUKA). Jlims
CabOBUIAINX TMPETOCTABISAETCS BO3MOXKHOCTH YBeIHMYeHHS Tekcta Ha dkpane [IK. s
CaMOCTOSITENIbHON PabOTHI JIMI ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBBSI B TOMEIEHUH IS
camocCTOsTeNbHOIM paboTsl oprannzoBaHo ofgHo MecTo (I1IK) ¢ Bo3MoKHOCTSIME OECKOHTAKTHOTO
BBOJa MH(pOpMALMU M YIpaBICHUs KOMIBIOTEPOM (CHEIMAIM3UPOBAHHOE JIMIIEH3UOHHOE
nporpaMMHoe obecnieueHue — Camera Mouse, BeO kamepa). bubnuoreka yHHBepcuTeTa
MPEJOCTABIAET YAAJCHHbIM JOCTYN K 3JIEKTPOHHBIM pecypcaM OMONMOTEKH YHUBEPCUTETa C
BO3MOKHOCTSIMH JJ1s cTab0BUIAIIMX yBenuueHus Tekcta Ha skpane [1K. JIuna ¢ orpannyeHHbIMU
BO3MOXXHOCTSIMU  3JI0pPOBbSI MOTYT TPH HEOOXOJUMOCTH BOCIIOJIB30BATHCS HMEIOIUMCS B
YHUBEPCUTETE KPECIOM-KOsicKoi. B yueOHOM Kopryce mmeeTcsl agantupoBaHHbIM nudt. Ha
MIEPBOM 3Take 000py/I0BaH CleUAIN3UPOBAHHBIN TyasleT. Y BXOAa B 37aHHUE YHUBEPCUTETA JUIS
MHBaJINI0B 000pyJIOBaHa clielnaibHasl KHOMKA, BXOJHAs cpena obOecreueHa MHGOPMAIMOHHOMN
JOCKOW O pexuMme paboThl YHHBEPCHTETA, BBIIOJIHEHHOW pPEIbe(PHO-TOUEUHBIM TaKTHJIBHBIM
mpudToMm (a30yka bpaitns).
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INPUJIOKEHUE 1

®OH/I OHNEHOYHbLIX CPEJACTB 11O IUCIHUIIJIMHE

«MamuHHOe o0yueHue: NPOABUHYTHINH YPOBEHb»
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@®OH/I OLIEHOYHBIX CPEJICTB JJIs1 TPOBEJEHUS TEKYIIENA U
IMPOMEXYTOUYHOM ATTECTAIIMU OBYYAIOINUXCS IO JUCIUILJINHE
1 [Toka3aTeu, KpUTEPUH U OLlECHUBAHME KOMIIETEHIIMA ¥ MHAMKATOPOB UX J10CTUKEHUS B
npouecce TeKyuei arrecTalun

Nudopmarus o comepkaHud U TPOLEAype TEKYIIEr0 KOHTPOJISI YCTIEBAEMOCTH, METOIMKE
OILICHHUBAaHUA 3HaHI/II71, YMCHI/Iﬁ 1 HAaBBIKOB 06yqa10mer 0OCiA B X04€ TeKYIJ_ICI‘O KOHTpOJISI JTOBOASATCS
Hay4YHO-TIE/IaTOTHYECKUMH paOOTHHUKAMU YHUBEPCUTETA J0 CBECHUS 00YYarOIerocs Ha IEPBOM
3aHATHUHA 110 I[&HHOIZ JOUCLUIIIINHEC.

Texymui KOHTPOJIb MPeycMaTPUBAET MOJITOTOBKY MaruCTPAHTOB K KaXKJIOMy CEMUHAPCKOMY
3aHATUIO, aKTUBHOC CJIYH_IaHI/Ie Ha JCKIMUAX, BBIITIOJIHCHUC MaI‘I/ICTpaHTaMI/I JOMAIIITHUX 3a;1aH1/1171.
MaructpanT JOJKEH MPUCYTCTBOBATh HA CEMUHAPCKUX 3aHATHSAX, OTBEYaTh HA MOCTABJICHHBIC
BOIIPOCHI, ITOKA3bIBasi, YTO MPOUUTAI Pa30UpaeMyro TUTEparypy, IPEACTABIATh COJepPKATEIbHBIC
PEIUTUKHU 10 TeMaM 00CYKICHHUS.

TCKYIIII/If/'I KOHTpOJII) HpOBOIII/ITCSI B q)opMe OILICHHUBAHHUA BBIIIOJIHCHUA MaFI/ICTpaHTaMI/I
MUCBMEHHBIX padoT, IEMOHCTPUPYIOLINX CTEICHb 3HAKOMCTBA MarCTPAHTOB C AOMOIHUTEIBHON

JINTEPATYPOH.

Tabmuna 1

Iloka3aTesn, KpUTEPUH M OLIECHUBAHHE KOMIIETEHI[HI1 U HHIMKATOPOB UX
JAOCTHKEHHS B Mpollecce TeKylel arrecTauuu

HaumeHnoBaHnmne Tem Konwi Nuaukaropsbl Koawi 3YB (s Dopmbl Pesyabrarsl
(pa3nenoB) KOMIIETeH KOMIIeTeHIMit coom. ¢ TeKyIIero TeKyIIero
it Tabnuyeii 1) KOHTPOJIS KOHTPOJISA
yCIeBaeMOCTH
I'paguenTHBII OIIK-3 (IIN) | UA.OIIK-3.1. 3 (OIIK-3) JomarHee 3auTeHO/
Oycrunr u ancam6nu | OIIK-4 (ITN) | UA.OIIK-3.2. VY (OIIK-3) 3a/laHKe HE 3aYTEHO
NJ.OIIK-3.3. B (OIIK-3)
NJ.OIIK-3.4. 3 (OI1K-4)
NJ.0OIK-4.1. VY (OIIK-4)
NJ.0OIK-4.2. B (OIIK-4)
NJ.0IK-4.3.
NJ.0OIK-4.4.
[IponBunyTas OIIK-3 (ITN) | UO.0IIK-3.1. 3 (OIIK-3) JomaniHee 3a4TeHO/
nuHeiHas u GLM OIIK-4 (ITN) | NO.0IIK-3.2. VY (OIIK-3) 3a/1laHue HE 3a4TEHO
NJ.OIIK-3.3. B (OI1K-3)
NJ1.0TIK-3.4. 3 (OIIK-4)
NJ1.0TIK-4.1. VY (OIIK-4)
NJ1.0TIK-4.2. B (OIIK-4)
NJ.0OIK-4.3.
NJ.0OIK-4.4.
Ot60p m remepamms | OIIK-3 (ITN) | UA.OIIK-3.1. 3 (OIIK-3) Homamnee 3auTeHO/
MPU3HAKOB OIIK-4 (ITN) | UJ.0I1K-3.2. VY (OIIK-3) 3aJaHue HE 3aYTEHO
NJ1.0TIK-3.3. B (OIIK-3)
NJ1.0TIK-3.4. 3 (OIIK-4)
NJI.0TIK-4.1. VY (OIIK-4)
NJI.0TIK-4.2. B (OIIK-4)
NJI.0TIK-4.3.
NJI.OTIK-4.4.
WuTepnperupyemoct | OIIK-3 (ITN) | UJ1.OIIK-3.1. 3 (OIIK-3) Homarraee 3a4TeHo/
b MOJIENeH OIIK-4 (ITN) | U.0ITK-3.2. VY (OIIK-3) 3a/1aHue HE 3a4TEHO
NJ.OIIK-3.3. B (OI1K-3)
NJI.0TIK-3.4. 3 (OIIK-4)
NJI.0TIK-4.1. VY (OIIK-4)
NJ1.0TIK-4.2. B (OIIK-4)
NJ1.0TIK-4.3.
NJ1.0TIK-4.4.
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HanmeHnoBaHue TeM Konapl HNnaukaropbl Koawi 3YB (s DopMbl PesyabTarsl
(pa3neJioB) KOMITeTEeH KOMIIeTeHI Uit coom. ¢ TEeKyLIero TeKyLIero
nmit Tabnuyeu 1) KOHTPOJIA KOHTPOJIS
yCreBaeMoCTH
PaGora ¢ | OIIK-3 (ITN) | UJ.0OIIK-3.1. 3 (OIIK-3) HomarHee 3a4TeHO/
kareropuaibueiMu 1 | OIIK-4 (ITN) | UA.OIIK-3.2. VY (OIIK-3) 3a/laHue HE 3a4TEHO
TEKCTOBBIMU NA.0IIK-3.3. B (OIIK-3)
TpU3HAKAMHI N.0TIK-3.4. 3 (OIIK-4)
N.OIK-4.1. VY (OIIK-4)
NJ.0OIIK-4.2. B (OIIK-4)
NJ.OIIK-4.3.
NJ.OIIK-4.4.
Hec6amancuposannst | OIIK-3 (ITN) | U/.OTIK-3.1. 3 (OIIK-3) JomarnrHee 3a4TeHO/
€ JTaHHbIC OIIK-4 (ITN) | N.0ITK-3.2. V (OIIK-3) 3a/1aHue HE 3a4TEHO
WJ1.0TIK-3.3. B (OI1K-3)
NJ1.0TIK-3.4. 3 (OIIK-4)
NJ1.0TIK-4.1. VY (OIIK-4)
NJ1.0TIK-4.2. B (OIIK-4)
NJ1.0TIK-4.3.
NJ1.0TIK-4.4.
Krnacrepmzanus u | OIIK-3 (IT1) | UA.OIIK-3.1. 3 (OIIK-3) JomantHee 3a4TeHO/
oOyueHune 6e3 | OIIK-4 (TTN) | NO.OIIK-3.2. V (OIIK-3) 3a/1aHue HE 3a4TEHO
YAUTEINsA W.0TIK-3.3. B (OIIK-3)
NJ.OIIK-3.4. 3 (OIIK-4)
NJ.0OIK-4.1. VY (OIIK-4)
NJ.0OIK-4.2. B (OIIK-4)
NJ1.0TIK-4.3.
NJ1.0TIK-4.4.
OO6HapyxeHHe OIIK-3 (IIN) | UJ.0IIK-3.1. 3 (OIIK-3) JomarrHee 3auTeHO/
aHoManui OIIK-4 (ITN) | UO.OIIK-3.2. VY (OIIK-3) 3a/1aHue HE 3a4TeHO
NJ1.0TIK-3.3. B (OI1K-3)
NJ1.0TIK-3.4. 3 (OIIK-4)
NJI.0TIK-4.1. VY (OIIK-4)
NJ.0IK-4.2. B (OIIK-4)
NJ.0OIK-4.3.
NJ.0OIK-4.4.
CHIKeHue OIIK-3 (ITN) | UO.0IIK-3.1. 3 (OIIK-3) JomaniHee 3a4TeHO/
pa3MepHOCTH OIIK-4 (ITN) | NI.0IIK-3.2. VY (OIIK-3) 3a/1aHue HE 3a4TEHO
NJ.OIK-3.3. B (OIIK-3)
NJ.OIIK-3.4. 3 (OI1K-4)
NJI.0TIK-4.1. VY (OIIK-4)
NJ1.0TIK-4.2. B (OIIK-4)
NJ1.0TIK-4.3.
NJ1.0TIK-4.4.
Bpemennsie psisl OIIK-3 (IIN) | UA.0IIK-3.1. 3 (OIIK-3) HomarrHee 3a4TeHo/
OIIK-4 (ITN) | NO.OIIK-3.2. VY (OIIK-3) 3a/1aHue HE 3a4TEHO
NJ.0OIIK-3.3. B (OIIK-3)
NJI.0OIIK-3.4. 3 (OI1K-4)
UJ.0IK-4.1. VY (OIIK-4)
NJ.0IK-4.2. B (OIIK-4)
NJ.0IK-4.3.
NJ.0IK-4.4.
BaitecoBckue meronsr | OIIK-3 (ITM) | UA.OIIK-3.1. 3 (OIIK-3) HomamrHee 3auTeHO/
OIIK-4 (ITN) | NO.0TIK-3.2. VY (OIIK-3) 3a/1aHue HE 3a4TEHO
NJI.0TIK-3.3. B (OI1K-3)
NJ1.0TIK-3.4. 3 (OIIK-4)
NJI.OTIK-4.1. VY (OIIK-4)
NJ.0IIK-4.2. B (OIIK-4)
NJ.0OIIK-4.3.
NJ1.0TIK-4.4.

31




HanmeHnoBaHue TeM Konapl HNnaukaropbl Koawi 3YB (s DopMbl PesyabTarsl
(pa3neJioB) KOMITeTEeH KOMIIeTeHI Uit coom. ¢ TEeKyLIero TeKyLIero
nmit Tabnuyeu 1) KOHTPOJIA KOHTPOJIS
yCreBaeMoCTH
AutoML wu mozp6op | OIIK-3 (ITN) | UA.OIIK-3.1. 3 (OIIK-3) JomartrHee 3auTeHO/
napaMmeTpoB OIIK-4 (ITN) | UJ.0I1K-3.2. VY (OIIK-3) 3a/laHue HE 3a4TEHO
WJ1.0TIK-3.3. B (OI1K-3)
NJ.OIIK-3.4. 3 (OIIK-4)
N.OIK-4.1. VY (OIIK-4)
NJ.0OIIK-4.2. B (OIIK-4)
NJ.OIIK-4.3.
NJ.OIIK-4.4.
Kammnbposka u | OIIK-3 (ITN) | UA.OTIIK-3.1. 3 (OIIK-3) JomarnrHee 3a4TeHO/
JIOBEpHE K MOZICIISIM OIIK-4 (ITN) | N.0ITK-3.2. V (OIIK-3) 3a/1aHue HE 3a4TEHO
WJ1.0TIK-3.3. B (OI1K-3)
NJ1.0TIK-3.4. 3 (OIIK-4)
NJ1.0TIK-4.1. VY (OIIK-4)
NJ1.0TIK-4.2. B (OIIK-4)
NJ1.0TIK-4.3.
NJ1.0TIK-4.4.
Brenpenwne u | OIIK-3 (IT1) | UA.OIIK-3.1. 3 (OIIK-3) JomantHee 3a4TeHO/
MOHHUTOPHHT OIIK-4 (ITN) | NI.0IIK-3.2. V (OIIK-3) 3a/1aHue HE 3a4TEHO
NJ.OIIK-3.3. B (OIIK-3)
NJ.OIIK-3.4. 3 (OIIK-4)
NJ.0OIK-4.1. VY (OIIK-4)
NJ.0OIK-4.2. B (OIIK-4)
NJ1.0TIK-4.3.
NJ1.0TIK-4.4.

[Ipu ocBOEHUM TUCIHUILIMHBI JOMAIITHEE 3aJlaHne OIEHHWBAETCS C Mcrnoiib3oBanuem 100-
OamIbHOW MIKaNbl C TOCIEAYIOUIUM IEepPeBOJOM B OHHAPHYIO CHUCTEMY JJsl TOJYYEeHUS

pe3ynbTaToB

TEKYIIETO

KOHTPOJIS,

(buKcHpyOImMX

Xoq

¢bukcupyronmx xo 06pa3zoBaTeIbHOIO Mpoliecca, cornacHo Tabmuue 2.

00pa3oBaTeIbHOIO  MpOIECcca,

Tabnuma 2
Kpurepuu oneHnBanus
DopMbI Onucanne Iloxka3aresnn KonuuectBo | Pesyabrarsl
TeKylero 0a,1710B 1O TeKyLIero
KOHTPOJIsA 100- KOHTPOJIA
ycneBaeMocTH O0aJsIbHOM
IIKaJIe

Homaminee Breimonnss nomantHee | OOydaromuicss MpaBUILHO 41-100 3aUTE€HO
3a/1aHue 3aJjaHMe,  COCTOfllee B | BBIIONHAET  3aJaHud U

MUCbMEHHOM WU3JI0KEHUU | OTBEYaeT Ha BCE

OTBETOB Ha TEOPETUYECKHE | IOCTABICHHbIE B 3aJaHUU

BOIIPOCH W/WJIM  pEIICHWH | BOINPOCHI.

IIPaKTHYCCKUX 3a1a4, | OOydJaroIIWiCs HCIBITHIBACT 0-40 HE 3a4TEHO

NPEIOKEHHBIX 3aTPYIHCHUS npu

npenoaaBareyiem, BBIIIOJIHCHUM TIPEATI0KCHHBIX

oOygaroniuecss 3aKperuisioT 3a IaHui.

IPOMIEHHBIH MaTepual M

TOTOBATCSA K  YCBOEHHUIO

HOBOIO.

2 KoHTpoJIbHbBIE 321aHUS VISl TEKYIeH aTTecTAluU

MatepuaJ 1oMaIIHUX 3aJaHUI,
1. I'paguenTHBIH OyCTHHT M aHCAMOJIN
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3aganue:
Hcnonb3ys nmatacer breast_cancer us sklearn.datasets, moctpoiite Mopaenu Kiaccu(UKaIUU C
ucnionb3oBanueM Random Forest, Gradient Boosting (u3 scikit-learn), XGBoost, LightGBM u
CatBoost.
B xoze BbimosHeHMS:
e BBHINOJHUTE TPEABAPUTEIbHYIO 00pabOTKY MJaHHBIX (MacmrTaOMpOBaHUE, €CIH
HE00XO0IMMO, KOJIMPOBAaHUE KaTErOpHUaIbHBIX IPU3HAKOB);
e U KaXJOH MOAETH peain3yiiTe moadoop rurneprnapameTpoB ¢ UCIOIb30BAaHUEM KpOCC-
BaJIHJIAIHH;
e CpaBHUTE Ka4eCTBO MoJIelei mo merpukam accuracy, F1 u ROC-AUC;
e MOCTpOWTE rpad)iKy BAXKHOCTU NPU3HAKOB, HHTEPIIPETUPYHTE PE3yIIbTaTHI;
e ceTaiiTe BBIBOJBI, KaKas MOJIENb HanboJiee yCTOMYMBA M TOUYHA HA ATUX JIAHHBIX.

2. lIpoasunyTas auneitnasa u GLM

3aganue:
Ha ocnoBe naracera diabetes u3 sklearn.datasets mocrpoiite Momenu JIMHEHHOH perpeccuu ¢
perynspusanuen: Ridge, Lasso u ElasticNet.

Bame 3amanue Bkiroyaer:
e  HOPMAJIN3ALHUIO BCEX BXOAHBIX IPU3HAKOB,;
e 1Ox00p KOA(PUIMEHTOB peryisipu3anuu ¢ ucnoib3oanuem GridSearchCV;
e BH3YQJIU3aLHUIO U3MEHEHUS BECOB IPU3HAKOB B 3aBUCUMOCTHU OT CHUJIbI PETYJISIpU3aLIH;
e cpaBHenue moaenei mo merpukam RMSE, MAE u R?;
e HHTEpIpETAIMIO TOro, KaKue MPU3HAKU HanOoJiee 3HAUMMBI JUI MPEJICKA3aHusl yPOBHS
caxapa B KpOBH.

3. OT00p 1 reHepanus NPU3HAKOB

3ananmue:

Hcnonp3yiite matacer AmesHousing (moctymen B openml mim yepes pycaret.datasets.get_data)
pInb MMOCTPOCHUMA MOACIN MMpEaACKa3aHUus HOECHBbI JaomMma.
Heo6xoaumo:

e MpoBecTH 0TOOP MpHu3HAKOB ¢ moMoIbio MeTo0B SelectKBest, RFE u Lasso;

e  CO3/JaTh NMOJIMHOMHUAIBHBIE U B3aUMOJICHCTBYIONINE TPU3HAKH (J10 BTOPOM CTETIEHN);

e CpPaBHUTh NPOU3BOJUTEIHLHOCTh MOJEIN TPAIUEHTHOrO OYCTHMHTa Ha HUCXOAHOM U
paciiipeHHOM Habope NMPU3HAKOB;

e OIGHUTh BIMSHME OTOOpa W TEHepalMy MPU3HAKOB Ha WHTEPIPETHPYEMOCTh U
nepeody4yeHue.

4. UuTepnpeTnpyemMocTb MojaeJiei

3aganme:

Ha ocHoBe pmatacera titanic u3 OubOaroTeku S€aborn mocTpoiTe MOIeNb  KiIacCU(PHUKAIUH
(LightGBM WIH CatBoost).
Hanee:

e BBINOJIHUTE aHAJIW3 TJ00ATBbHOW M JIOKAIBHOW HHTEPIPETUPYEMOCTH MOJECIN C
rcnoiib3oBanreM ononmorexku SHAP;

e Bm3yaynmsupyite 3aBucumoctu tumna Partial Dependence Plot (PDP) u SHAP Dependence;

e HHTEPIPETUPYHTE BIMSIHUE KITFOUCBBIX MPU3HAKOB Ha MMPEICKA3aHuU;

e BbIOEpHUTE 5 00BEKTOB, I KOTOPBIX MOJIENIb OLIMOIACh, U IPOAHATU3UPYHUTE TPUUNHBI
3THX OIMIMOOK HAa OCHOBE UHTEPIPETALINH.

5. PaboTa ¢ kaTeropuaJbHbIMHM U TEKCTOBBIMHM NPU3HAKAMHU

3amanmue:
Ha ocnoBe pmaracera adult (mpeackasanme ypoBHs moxoma, goctyneH depe3 UCI) oOyuwmte
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MOJICJIA C Pa3sHBIMH CIOCOOAMH KOJUPOBAHMS KaTeropualbHBIX MEpeMEHHBIX: one-hot, target
encoding, frequency encoding.
[Mopsimok paboThI:

e 00paOotaiiTe MPOIMyIICHHbIC 3HAYCHNUS U MACIITAONPYHTE YUCIOBBIC TPU3HAKHY;

e 00yunte LightGBM min CatBoost Ha kax/10M BapuaHTe KOIUPOBKH;

e cpaBHHTE npou3BoauTeNbHOCTH 0 ROC-AUC u log-loss;

e MpOAHATU3UPYHTE, KAKHE MPU3HAKU OKA3AJIUCh KIFOYECBBIMH M KaK KOJIUPOBKA MOBIIHUSIIA

Ha UX BaKHOCTb.

6. HecOanancupoBaHHbIe JaHHbIE

3aganue:

Hcnone3yiite npatacer creditcard.csv (moctynen Ha Kaggle, comepxuT peaibHble JIaHHBIC
TpaH3aKLUii c MOILICHHHYECTBOM).
Beimonnure:

e 00ydeHue 6a30BOM MOJIEIH JIOTUCTUUECKON PErPECCHH;

e cpaBHenue crpareruii: class_weight='balanced’, SMOTE, undersampling;

e Busyanuzaiio confusion matrix, ROC-kpuoii u PR-kpuBoii;

o anamu3 trade-off mexxny recall u precision, 00CyKIeHIE BEIOOPA ONIEPAIMOHHOTO MOPOTa.

7. Knacrepu3anusi u o0y4yeHnue 0e3 yuureJisi
3ananue:
Hcnonp3yiite maracet wWine u3 sklearn.datasets, ymaiuTte METKH KIAaCCOB W BBIIOJHHUTE
KJIaCTEePH3AIIHIO.
Bxuimrounre:
o npumenenue anropurMoB KMeans, DBSCAN u Agglomerative Clustering;
e BH3YAJIM3AIMIO KJIACTEPOB MOCIIE CHIKCHHS Pa3sMepHOCTH MeTo oM PCA;
e OIICHKY KauecTBa KiacTepusaiuu ¢ ucrnoyibzoBanueM ARI u silhouette score;
e CpaBHEHHE KJIACTEPOB C HCTUHHBIMU METKAMHU M HHTEPIIPETAIMIO OIIHOOK.

8. O0HapyxxeHne aHoMaJni

3aganue:

Ha ocnoBe natacera forestcover (Forest CoverType, noctymen uepes UCI ML Repository)
BBIIEIUTE  OJMH  KJIacc  Kak  "HOpMYy',  OCTalbHble —  Kak  "aHoManuu'.
Hanee:

e 00yunte momenu One-Class SVM, Isolation Forest u Local Outlier Factor;

e CpaBHUTE [IOJII0 OOHApPYKEHHBIX AaHOMAJIMM W BU3YAJIHM3UPYHTE pacHpeleseHne
CKOpPHHIOB;

e BBINOJIHUTE YyBCTBUTEIbHBIN aHAIN3 APAMETPOB;

e  cemaiiTe BBIBOJBI O MPUMEHUMOCTH METOJIOB JUISl pa3HbIX TUIIOB aHOMAIIUH.

9. CHMKeHHE Pa3MepHOCTH
3aganue:
Hcnone3ys gatacer mnist_784 (MoxHO 3arpy3uth u3 openml), BEITOIHUTE:
e IpeIBapUTEIbHOE YMEHbIIEHUE pasMepHOocTH MeToaoM PCA;
e Bu3yanu3auuio B 2D npoctpancTse ¢ nomounsto t-SNE u UMAP;
e KJIaccHu(UKAIMIO HA OCHOBE YMEHBIIIEHHOTO MPECTABICHUS;
e CpaBHEHHE MPOU3BOAUTEIBLHOCTH MOJIEIH JI0 U ITOCIIE CHUKEHUS PA3MEPHOCTH.

10. BpemeHnHbIe psiAbl

3aganue:
C ucnonb30BaHHMEM €XEMECSYHBIX JAaHHBIX O maccaxupoobopore (AirPassengers, mocTyneH
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B statsmodels.datasets) MOCTPOUTH MOJICITb MIPOTHO3UPOBAHUS.
Bxurounre:

e TEHEpALHUIO JIarOB, CE30HHBIX WHMKATOPOB U TPEH/1a KaK MPU3HAKOB;

e TMOCTPOEHUE MOJEIU TPAANCHTHOTO OYCTHHTA;

e cpaBHeHHE ¢ Mojienbto Prophet mo merpukam RMSE u MAPE;

e  BH3YyaJIM3AIUIO ITPOTHO3a U OCTATKOB.

11. BaijiecoBckHe MeTObI
3aganue:
Bossmure Jlatacet Sms_spam (mpoctyneH B UCI ML Repository).
Peanuzyiite:
e HaWBHBIN 0alieCOBCKUI KiIaccuukraTop;
e 0aileCOBCKYIO JJOTUCTUYECKYIO PETPECCUIO C UCTIOb30BaHuEM OnOmoTekun PyMC;
e CpaBHUTE BEPOSTHOCTHBIC MPEICKA3aHUS U OICHUTE KATMOPOBAHHOCTH MOJICTICH;
e BHU3yaJM3HUPYWTE allOCTEPUOPHBIC pacmpezeneHuss KodhUIUEHTOB U MIPOaHATH3UPYITE
HEONPENECTIEHHOCTb.

12. AutoML u noxdop napamMeTposB
3aganue:
Hcnonp3ys naracer titanic, HaCTPOHTE MOIEIH KITacCU(PUKAIINH C TOMOIIBI0 Onbimorexku Optuna.
Peanusyiire:
e  OIpeJeJICHUE MPOCTPAHCTBA OUCKa rumneprnapamerpo it XGBoost;
e  HACTPOWKY KPOCC-BAJHMJIAIIUU U PAHHIOIO OCTAHOBKY;
e  AHAJM3 BIMSHUS THIIEPIAPAMETPOB Ha MPOU3BOIUTEIBHOCTS;
e cpaBHeHue ¢ pesyabratamu GridSearchCV.

13. KanuOpoBka u 10Bepue K MoAeIsIM
3aganue:
Hcnonb3ys moaens kinaccupukanum (Hanpumep, LightGBM) Ha breast _cancer, BBINIOJIHUTE:
e  OLEHKY KalHMOpPOBAaHHOCTH Ipejacka3zaHui (0e3 KamuOpoBKH);
e npumenenwue isotonic regression u Platt scaling;
e mnoctpoenue unreliability auarpammer (calibration curve);
e 00cyXaeHHe, Kak KaluOpoBKa M3MEHMJA MOBEJEHHE MOJENU MpPU HU3KUX U BBICOKUX
BEPOSTHOCTSIX.
14. Buenpenue 1 MOHUTOPHHT
3aganue:
Coznaiite API-cepuc na ocHoBe FastAPI mns monmenu, oOyuennoii Ha diabetes u3 sklearn.
Bxmrounre:
e COXpaHEHHUE MOJENHN U IPENpPOLEccopa;
e HaNMCaHUE YHJMOMHTA IS MOJIyYEeHUs IPE/ICKa3aHHUii;
e JIOTHPOBAHME BXOJHBIX U BBIXOJHBIX JAHHBIX;
e  peaTM3aIUIo MPOCTON CUCTEMBI AJIEPTOB HA OCHOBE CTATUCTUKHU BXOIHBIX TPU3HAKOB (data

drift).

3 [oka3zaTeu, KpUTEPHHU U OLlEHMBAHUE KOMNETEHIIHIl U HHINKATOPOB UX IOCTHKEHUS B
npouecce MNpoMe;KyTO4HOH aTTecTaluu

dopMa NpOMeKYTOYHOI aTTecTallMH — 3a4eT € OLeHKOI B (opMe TECTUPOBAHMUSI.

Ilepen 3aueToM € OLICHKOM IPOBOAUTCSA KOHCYJIBTALlMs, HA KOTOPOM IIPEIOAaBaTellb
OTBEYAET Ha BOIIPOCHI MATUCTPAHTOB.

B pesynbrare mpomMexyTOYHOIO KOHTPOJISI 3HAHUK CTYIEHTHI IIOJYy4YarOT OLICHKY II0
JUCLIUILINHE.
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Kpurepuu ornieHuBaHus TeCTUPOBAHUS MpUBeAeHBI B Tabmuie 3.

Tabmuua 3
Kpurepum oueHuBaHus TeCTUPOBAHUS
Bux npoviekyrounoi ITokazaresn Kosnnyecrso 6an108
arrecTaluu

100-81% mpaBHIBHBIX OTBETOB 81-100

T 80-61% npaBWIBHBIX OTBETOB 61-80

eer 60-41% mpaBUIBHBIX OTBETOB 41-60

40% u MeHee NIPaBUIILHBIX OTBETOB 0-40

MakcumainbHasi OIICHKa 110 HTOraM OCBOCHUS JUCIUILIMHBI cocTaBisgeT 100 6amtos (80%
OIICHKU COCTaBJISIOT PE3yJbTaThl 3a JoMarrHue 3aaanus, 20% OIEHKH COCTaBISIOT Pe3yJIbTaThl
TecTupoBanus). [Ipu BBIUUCICHUN OLEHKH OOYYAOIIErocs MO MUTOTaM OCBOCHUS JTUCIUTUIMHBI
UCIONIB3YETCS MPOoLeAypa OKPYITICHHS 10 IIENIOTO0.

B pesynbrare mpoMeKyTo4HOro KOHTPOJIS 3HAHWUN CTYACHTHI IMOJTYYar0T aTTeCTAIUIO TI0
muciuminHe. Ha ocHOBaHWMU OIIGHKH OOYyYaromierocss MO WTOraM OCBOCHHMS JAUCUHUIUIMHBI,
BbIpakeHHOH B 100-0aiipbHON IIKaje, BBICTABISETCS 3a4eT € OLEHKOH B COOTBETCTBHU C
TabOmuuei 4.

Tab6muna 4
IMoka3aTesn, KpUTEPUH U OLIECHUBAHHE KOMIETEHI[HIT U HHINKATOPOB UX
JAOCTHKEHHsI B MPoLecce MPOMEKYTOUHOH ATTECTAIHH

dopma Konpl Huaukaropbl Konpel 3YB O1eHKAa M0 UTOraM Pe3yabrarsl TeKyLero
NMPOMEKYTOYHOI | KoMIeTe- KOMIIeTeHIHii (6 coom. ¢ OCBOECHUS KOHTPOJIS
arrecTaluu HIMA (6 coom. ¢ Tabnuyeri 1) JUCHMILIMHBI
Tabnuyeri 1) (B 100-6annbHO#
KaJje)
3a4er ¢ | OIIK-3 HNIO.0IIK-3.1. | 3 (OIIK-3) 81-100 3a4TeHO, OTIINYHO
OLIEHKOM (IT1) WUIO.0IIK-3.2. | ¥ (OIIK-3) 61-80 3auTeHo, XOpOIIO
OIIK-4 NI.0IIK-3.3. | B (OIIK-3) 41-60 3aureHo,
(IT1) NJ1.0TIK-3.4. 3 (OIIK-4) YJIOBIIETBOPUTENHHO
NJ.0IK-4.1. | V (OIIK-4) 0-40 He 3auteHo,
WJL.OMK-4.2. | B (OIIK-4) HEYJIOBJIETBOPHUTEIILHO
NJ1.0TIK-4.3.
NJ1.0TIK-4.4.

Pe3ynbTarhl NMpOMEKYTOYHOIO KOHTPOJISI IO JUCIHUIUIMHE, BBIPAXKEHHBIE B OIIEHKAaX
«3a4TEHO, YIOBJIETBOPUTEIBHO», «3auTE€HO, XOPOLIO», «3a4T€HO, OTJIMYHO» IOKa3bIBAIOT
ypoBeHb C(OPMUPOBAHHOCTH Y 00YHaIOIIETrocsl KOMIETEHIUH 1O AUCIUIIIIMHE B COOTBETCTBUHU C
KapTaMd KOMIIETeHLMH o0pa3oBarenbHOM mporpamMMel «/laHHble, 3HAHHS, SKOHOMHMKA,
HappaTUBBD N0 HampaBiieHUIo ToaAroToBkU 38.04.01 DxoHoMuKa (YpOBEHb MarucTpaTyphl).

Pe3ynbrarhl MpOMEXyTOYHOrO KOHTPOJSA MO JUCHMIUIMHE, BBIPAKEHHBIE B OLIEHKE «HE
3aYTEHO, HEYIOBJIETBOPUTENIHO», ITOKa3bIBAIOT HE C(POPMHUPOBAHHOCTH Y 0O0ydYaromerocs
KOMIIETEHIIMH MO JUCLUUIUIMHE B COOTBETCTBMM C KapTaMH KOMIETEHLUH 00pa3zoBaTeabHOM
nporpamMMel «JlaHHbBIe, 3HaHUS, SKOHOMHKA, HAPPATUBEI» 110 HanpapieHuro moarotoku 38.04.01
OKOHOMUKA (YPOBEHb MarucTpaTyphl).

4 3aiaHus K IPOMEKYTOYHOH aTTecTAlMU
TpeboBanus k TecTy
Tect BKIIFOYaeT 25 BOMPOCOB MO BCEM KOMMETEHIMAM AUCHUIIIMHBL, 10 U3 HUX BOIPOCHI
3aKpBITOTO THIA, 5 — KOMOMHHPOBAHHOTO THMa, 10 — OTKPBITOTO THUIMA, BCE BOMPOCHI Pa3HOTO
YPOBHSI CJIOKHOCTH.
TecT onleHnBaeTcs B 6aiax B COOTBETCTBUU CO CIEAYIOIIMMH KPUTEPHUIMHU:
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3amaHus 3aKpbHITOro THIIA

basoswiti yposens croxcnocmu: 3aaHne CYMTACTCS BBIIIOJIHEHHBIM BEPHO, €CIIM OTBET
MOJIHOCTBIO COBMAAAET C ATAJIOHOM OTBETA: Ka)/Iblii CHMBOJI B OTBETE€ CTOUT Ha CBOEM MecTe -1
0aJI; OTBET OTVIMYEH OT STAJIOHHOTO - 0 6ajIoB.

Tlosviuennsiii ypogens CroxicHOCmu: 3aJaHUe CUUTAETCS BBINOJIHEHHBIM BEPHO, €CIIU
OTBET MOJHOCTHIO COBMNAJNACT C TAJIOHOM OTBETA: KAXbI CHMBOJI B OTBETE CTOUT Ha CBOEM
MecTe, JIUIIHNAE CUMBOJIBI B OTBETE OTCYTCTBYIOT - 2 06aJi1; €CH Ha JTH000H OHON MO3ULIUK OTBETa
3arnmucadH HE TOT CHUMBOJI, KOTOpBIﬁ NpeaACTaBJICH B 3TAJIOHC OTBCTA - 1 621.]'[.]'[; BO BCCX APYTrux
ciydasx BeicTaBisieTcs 0 GamnoB

KoM0OuHupoBaHHbIE 3a1aHUsI

baszoevlii yposenv crosxcnocmu: 3aJaHUe CUUTAETCS BBIMOJIHEHHBIM BEPHO, €CIM OTBET
MIOJTHOCTBIO COBIAJAET C TAJIOHOM OTBETA: KAXKABI CHMBOJI B OTBETE CTOMT Ha CBOEM MeECTe,
000CHOBaHUE IO CMBICTTY COOTBETCTBYET STaJOHHOMY (JIOIYCKAIOTCSI pa3inyuHble (POPMYTUPOBKH
OTBETA, HE UCKAXKAIOLIUE €T0 CMbIcia) - 1 6ai; OTBET OTJIIMYEH OT ATAJIOHHOTO - 0 0asuIoB.

Tlosvluennsiii ypogens Cr0dxicHOCMU: 3aJaHUe CUUTAETCS BBIMOJIHEHHBIM BEPHO, €CIIU
OTBET TMOJHOCTHIO COBHANACT C ATAJIOHOM OTBETA: KAXIBI CHMBOJI B OTBETE€ CTOMT Ha CBOEM
MecTe, OOOCHOBaHHME IO CMBICIY COOTBETCTBYET JTaJOHHOMY (IOMYCKAIOTCA Ppa3IUYHbIC
(hOpMYITHPOBKH OTBETA, HE MCKAKAIOIIME €r0 CMBICIIA) - 2 0ajia; JaH BEpHBINA OTBET, 000CHOBAaHUE
OTCYTBYET WJIM MPUBEACHO HEBEpHO — | Oait; BO BCeX OCTaNbHBIX ciiydasx - 0 6amios.

3ajaHusl OTKPHITOro THUNA

Tlosviuennsiii ypogeHsb CLONCHOCMU. OTBET COOTBETCTBYET STAJIOHHOMY (JIOMYCKalOTCS
pasnuaHbie (OPMYITHPOBKHA OTBETA, HE MCKAKAIOIIME €r0 CMBICIA); MPABWILHO HA3BaHBI BCE
3arpalirBaeMble COCTABIISIFOIINE BOMPOCA, JaHbl BEPHbIE 0OOCHOBaHUS - 2 6alia; OTBET UMEET
HC3HAYUTCIIBHBIC OTKJIIOHCHHUA OT 3TAJIOHHOI'O, IMPAaBUJIBHO HAa3BaHbI Ha BCC 3allpalliBaCMbIC
COCTAaBIISIONIME BOMPOCA, HO JUIsi HAa3BaHHBIX JaHbl BepHble OOOCHOBaHUS - | 0ami; OTBET
3HAYUTCIBHO OTINYACTCsAa OT 3TAaJIOHHOI'O, UMCHOTCA (baKTI/I‘IeCKI/IC 0HII/I6KI/I, HCKaXarIiue ero
CMBICJ UK OTBET C(OPMYIUPOBAH HEBEPHO WK He chopMyirpoBaH - 0 6amios.

Bvicoxuil yposenb c1oicHocmu: MarucTpaHT IEMOHCTPUPYET YMEHHE IPUMEHSTh 3HAHUS
B HECTaHJApTHOM CUTyallMH, peliaTh HETUTIOBBIE 3a]]a4M, IPUBOTUT KOPPEKTHBIE 0OOCHOBAHUS U
JOKa3arejIbCTBa, OTBET HOJ'IHBIfI, B OTBETC OTCYTCTBYIOT q)aKTI/IIIeCKI/Ie OIHI/I6KI/I, HN3JIOKECHUC
CBSI3HOE, CTPYKTypa TMpo3pavyHas, JIOTMKa HU3JOXKEHHs MpOCIeKHUBaeTcs - 3 0Oamna; OTBET
3HAYUTCIBHO OTINYACTCAa OT 3TAaJIOHHOI'O, UMCHOTCA (baKTI/I‘IeCKI/IC 0HII/I6KI/I, HCKaXarInue €ro
CMBICJ UK OTBET C(hOPMYIUPOBAH HEBEPHO WM HE chopMynrpoBaH - 0 6amios.

WroroBelit 6aiut 3a TeCT pacCUUThIBaeTCs 1Mo hopmyre:

=100 (*1 4 *2 *n
F= K *(k1+k2+...+kn>,

rone  F —wuroroBoe kommduecTBO OANIOB 3a TECT,
K — Komn4ecTBO 0OCBaMBAaE€MbIX B paMKax JUCIUTUTMHBI KOMIIETCHIINH,
k,, — MakcHMaIbHO BO3MOXKHOE KOJTMYECTBO OAJIOB 32 BOIIPOCHI IO KOMIICTCHITHH,
X, — KOIM4ecTBO 0asioB, HAOpaHHOE MAarUCTPAHTOM, 3a MPAaBUIbHBIE OTBETHI Ha
BOIIPOCHI IO COOTBETCTBYIOIIEH KOMIIETEHIINH.

3agaHus K NIPOMEKYTOYHOM aTTeCTalluu
TecTupoBanue

OIIK-3 (ITN) CnocobeH aHAIM3MPOBATH NPO(decCHOHATBHYI0O HH(POPMALUIO, BBIIEJIATH B
Hel IIaBHOe, CTPYKTYPHPOBaTh, 0GOPMJISITH M NIPEACTABIATH B B¢ AHATUTHYECKHX

0030pOB ¢ BHIBOAAMM M PeKOMEHIALUSIMU

3ananus 3aKpbrITOro Tumna (0a30BbIil YPOBEHb CJIOKHOCTH)
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3aganue 1
Wuctpykuus: BeibepuTte oauH NpaBUiIbHBINA OTBET U3 IPEUIOKEHHBIX.
Bomnpoc: Kakoif MeTo aHCaMOIupoBaHHs yMEHbBIIAET JUCIIEPCHIO OINOKN MOJEIH 3a CUET
arperanyy npeacka3aHuii MHOXKECTBA HE3aBUCUMO O0YUYEHHBIX MOJIENIei?
BapuanTs! oTBera:

1. TI'paguenTHBIH OyCTHHT

2. borrunr

3. CTeKKHHT

4. AdaBoost

IIpaBUILHBINA OTBET:

3ananue 2
Wunctpykuusd: Beibepute oauH MpaBUIIbHBIN OTBET U3 MPEVIOKEHHBIX.
Bormpoc: Kakoit MmeTon perynsipuzaiuy TUHEHHON MOJIEIN MOXKET OOHYIISITh Beca HE3HAUUMbIX
MPU3HAKOB?
BapunanTsl orBera:

1. Ridge-perpeccus

2. Lasso-perpeccus

3. ElasticNet

4. JluneliHas perpeccus 0e3 peryisipuzanuu

IIpaBUIbHBIN OTBET:

3aganue 3
Wnctpykuus: Beibepurte oauH MpaBUiIbHbBIN OTBET U3 IPEJIOKEHHBIX.
Bonpoc: Kakoil MmeTon HHTEpIIpeTaliuy MOJENIEH TO3BOJIIET OLIEHUTD BKJIAJ Ka)KIOrO IpU3HAKa
B IIpeJICKa3aHNe /Il KOHKPETHOTO HaOII0ACHUS?
BapuanTs! oTBera:

1. PDP (Partial Dependence Plot)

2. SHAP (SHapley Additive exPlanations)

3. Feature Importance

4. t-SNE

IIpaBUILHBIN OTBET:

3aganue 4
Wnctpykuus: BeiOepuTe orH NpaBUIIbHBIA OTBET U3 NMPEI0KEHHbIX.
Bormpoc: Kakoit MeTo KoqupOBaHMs KaTETOPUAJIBHBIX IPU3HAKOB 3aMEHSET KaTerOpUI0 Ha
CpeqHee 3HaYCHHE LIEJIEBOM IEPEMEHHOM AJIs ATOM Kareropuu?
BapuanTsl oTBera:

1. One-Hot Encoding

2. Target Encoding

3. Frequency Encoding

4. Label Encoding

IIpaBUIIBLHBIN OTBET:

3amanne 5
Wnctpykuusd: Beibepute oauH MpaBUIIbHBIN OTBET U3 MPEIOKEHHBIX.
Bomnpoc: Kakas merpuka HE moaxoauT st OIEHKH KauecTBa MOJIENIN Ha HecOalaHCUPOBAHHBIX
JAHHBIX?
BapuaHTe! oTBETA:
1. Fl-score
2. ROC-AUC
3. Accuracy
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4. Precision-Recall AUC
IIpaBUILHBINA OTBET:

3ananue 6
Wnctpykuusd: Beibepute oauH MpaBUiIbHbBIN OTBET U3 MPEVIOKEHHBIX.
Bormpoc: Kakoit anroputm kinactepusaluy UCHOJb3YeT MOHATHE "TNIOTHOCTH" JJIs
(dhopMupoBaHUs KJIACTEPOB?
BapmnanTsl orBera:

1. K-means

2. DBSCAN

3. Hepapxuyeckas kiacTepu3anus

4. GMM (Gaussian Mixture Model)

[IpaBuiabHBINA OTBET:

3ananme 7

Wnctpykuus: Beibepurte oauH MpaBUiIbHbBIN OTBET U3 IPEIOKEHHBIX.

Bomnpoc: Kakoif MeTos CHIKEHHS pa3MEPHOCTH COXPaHSET II00ANIbHYIO CTPYKTYPY JaHHBIX
nyuaiie, yem t-SNE?

BapuanTs! oTBera:

1. PCA
2. UMAP
3. ICA
4, LDA
IIpaBUibLHBINA OTBET:
3aganue 8
Wnctpykiusd: Berbepute oauH MpaBUIbHBIN OTBET U3 MPENIOKEHHBIX.

Bormpoc: Kakoit MeTos aBToMaTu4eckoro mojdoopa rurneprapaMeTpoB UCIONIb3YeT 0aileCOBCKYIO
ONTUMM3ALINIO?
BapunanTsl orBera:

1. GridSearch

2. RandomSearch
3. Optuna
4. Scikit-learn's HalvingGridSearch
IIpaBUIBLHBIN OTBET:
3aganue 9
Wnctpykuusd: Beibepute oauH MpaBUIbHBIN OTBET U3 MPEIOKEHHBIX.

Bompoc: Kakoit meTon kanrOpoBKH BEPOSTHOCTEH UCTIOIB3YeT M30TOHMYECKYIO PETPeCcCHio?
BapuanTsl oTBera:
1. Platt Scaling
2. Sigmoid Scaling
3. Isotonic Regression
4. Bootstrap Calibration
IIpaBWILHBINA OTBET:

3aganue 10

Wnctpykuusd: Beibepute oauH MpaBUIbHBIN OTBET U3 MPEIOKEHHBIX.

Bomnpoc: Kakoif ”HCTpyMeHT ncnosb3yeTcs Ui MOHUTOpHHTa apetida nanubix (data drift) B
MpOJaKIIeHE?

Bapuanrts! oTBeTa:

1. SHAP
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2. Evidently Al
3. LIME
4. PDP

IIpaBUIbLHBIN OTBET:

Sanafmﬂ 3aKpPbITOI0 TUIIA (HOBLIIHeHHBIﬁ YPOBE€HDb C.TIO)KHOCTI/I)

3aganue 11
Huctpykiusa: ConocTaBbTe METOJT MATUHHOTO OOYYEHHS C €r0 OCHOBHBIM IPUMEHEHHEM.

Bomnpoc:

Meton IIpumenenue

1) XGBoost  A) Kiactepu3zaiusi 1aHHBIX

2) DBSCAN  B) Kiaccudukarys TaOJIMYHBIX JAHHBIX
3) PCA C) CumxeHne pa3sMEpHOCTH

4) Prophet D) IIporuozupoBanue BpEMEHHBIX PSIOB

IIpaBWILHBINA OTBET:

3aganue 12
Huctpykuus: ConoctaBbTe METOA HHTEPIPETALIMA MOJIENIU C €r0 ONMUCAHHUEM.
Bompoc:
Meton Onucanue
1) SHAP A) Buzyanusupyert ycpeIHEHHOE BIUSHUE IPU3HAKA Ha
npejcKa3aHue
2) LIME B) JlokanpHO anmpoKCUMUpPYET MOJIENb TUHEHHON (QyHKIMEH
3) PDP C) OneHuBaeT BKJIal KaXKAOTO MPU3HAKA HA OCHOBE TEOPUU UTP
4) Feature " "
D) Pamxupyer npu3HaKu Mo ux "BaXHOCTH'" B MOJETHU
Importance

IIpaBWILHBIN OTBET:

3aganue 13
Unctpykimsa: ConocTaBbTe TUIT PETyaspu3aIiiu ¢ ero »3¢p(GheKToM Ha Beca MOJICTH.

Bomnpoc:
Tun perynspuszannu ekt

1) Ridge A) OGHyIsIeT HEKOTOpBIE Beca

2) Lasso B) YMeHnbmiaer Beca, HO HE 10 HYJIA
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Tun perynsapusanuu ekt
3) ElasticNet C) Komounanus L1 u L2 perynspuzanuu

4) bes perynspuzanuu D) He Bnusier Ha Beca

IIpaBHIbLHBINA OTBET:

3aganue 14
Huctpykuusda: ConoctaBbTe METOA 00pabOTKH KaTeropuaibHbIX IPU3HAKOB C €ro
XapaKTEPUCTUKOM.

Bomnpoc:

Metox XapakTepucruka

1) One-Hot Encoding A) MoKeT MPUBECTH K IPOKIIATHIO pa3MEPHOCTH
2) Target Encoding B) Puick yTeuku 1ie11e€BOi IEpEMEHHOM

3) Frequency Encoding  C) 3ameHsieT KaTeropuio Ha €€ 4aCTOTy B JaHHBIX

4) Hashing Trick D) ®ukcupyer pa3sMepHOCTh IPU3HAKOBOIO IIPOCTPAHCTBA

IIpaBUIbLHBINA OTBET:

3aganue 15

I/IHCT[!YE!!HSIZ ComnocraBbeTe MCTPUKY Ka4€CTBA C TUIIOM 3aaa4u, JJIA KOTOpOI\/’I OHa MPUMCHACTCA.

Bomnpoc:

MeTtpuka Tun 3agaun
1) ROC-AUC A) Perpeccust
2) Silhouette Score  B) Kiactepusarus

3) RMSE C) Knaccuduxkanus

4) F1-score D) Hec6anancupoBanHast Ki1acCupUKaIms

IIpaBUILHBINA OTBET:

3ananue 16

Huctpykiusa: ConocTaBbTe aJITOPUTM C €0 YCTOMYMBOCTHIO K BHIOpOCaM.
Bormpoc:

AJropuT™M YcroituuBoCTh K BHIOpPOCAM

1) K-means A) Beicokas

2) Isolation Forest B) Huzkas
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AJroputm YcToituuBOCTH K BBIOpPOCAM
3) DBSCAN C) Cpennsis

4) Linear Regression D) 3aBucur ot peryisipusaniu

IIpaBHIbLHBINA OTBET:

Saganue 17

HHCT[!YE]!I/IHZ CormocTaBbeTe METOJ CHUKCHHS PasMEPHOCTU C €T0 KIIFOYEBBIM CBOMCTBOM.

Bomnpoc:

Meton CBoiicTBO

1) PCA A) CoxpaHsieT JOKaJIbHYIO CTPYKTYPY JaHHBIX
2)t-SNE  B) Jluneiinoe nmpeoOpa3oBaHue

3) UMAP  C) OnTuMU3UpOBaH JUIsl BU3yaTH3aluH

4) ICA D) Pa3nenser curnasibl Ha HE3aBUCUMbIE KOMIIOHEHTHI

IIpaBWILHBIN OTBET:

3ananmue 18

Wuctpyknusa: ConocTaBbTe HHCTPYMEHT € €ro HazHaueHneM B ML-naiimialine.

Bomnpoc:

HNucrpyment Ha3nauyenue

1) Optuna A) MonuTopuHr aperida TaHHBIX
2) Evidently  B) IToxbop runepnapameTpoB

3) MLflow C) JlorupoBanue 3KCIIEPIMEHTOB

4) FastAPI D) Pa3eéprtriBanne mojenu kak API

IIpaBWILHBIN OTBET:

3ananmue 19
Wuctpykiusa: ConocTaBbTe MPoOIEMy C METOJOM €€ PEIICHHUS.

Bomnpoc:

IIpo6saema Metoa pemeHus
1) Ilepeobyuenne Moaenn A) SMOTE

2) HecOanancupoBanusie nanuple  B) Pannsis ocranoBka (early stopping)
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IIpobaema Metoa peuieHus
3) Bricokas pazmepnocts ganueix  C) Perymsapusamms (L1/L2)

4) IlpomymieHHbIC 3HAUCHUS D) PCA

IIpaBHIbLHBINA OTBET:

3aganmne 20
Huctpykiug: ConocraBpTe 3Tall )KU3HEHHOT0 ITuKiIa ML-mozenu ¢ ero 3agadeil.

Bomnpoc:

Jran 3amaua

1) [TogroroBka nanubix ~ A) MoHUTOpHHT Jpeiida u aerpagauu

2) O0y4eHune MoaCTH B) INoctpoenue naiiuiaitna npenodpadboTku
3) Buenpenue C) ox6op rumnepmapameTpoB
4) IIponakiH D) PazséptriBanue API-cepBuca

IIpaBWILHBIN OTBET:

3agaHusl KOMOMHHUPOBAHHOIO THNA (MOBBIIICHHBINH YPOBEHD CJI0KHOCTH)

3aganue 21
Wuctpykuus: Beibeprure 0AMH WIM HECKOJIBKO TPABIIIEHBIX OTBETOB.
Bormpoc: B kakux cinydasx menecoodpasno ucnoib3oBats LightGBM Bmecto XGBoost?
1. Tlpu pabote ¢ HeOoMbIIMMU JaHHBIMU (MeHee 10 ThIC. CTPOK).
2. Korna BaxHa CKOPOCTh 00y4€HUS Ha OOJBIINX JaHHBIX.
3. Ecmu Tpebyercs MmakcuManbHasi HHTEPIPETUPYEMOCTh MOJIEIIH.
4. Tlpu HaMMYUM KaTErOpUAIbHBIX MPU3HAKOB 0€3 MpeABAPUTEIHLHOIO KOJAUPOBAHMS.
IIpaBUILHBINA OTBET:
Ob6ocHoBaHMeE:

3ananue 22
WucTpykims: BeroepuTe 0UH WM HECKOJIbKO IMPAaBUIIBHBIX OTBETOB.
Bompoc: Kakue neficTBiS TOMOTYT YIYYIIUTh KA4ECTBO MOJIETTH Ha HeCOATAHCHPOBAHHBIX
JAHHBIX?
1. VYBenuuenue BbIOOpKH (oversampling) MUHOpUTAPHOTO Kilacca.
2. Wcmonp3oBaHue MeTpUKH ACCUracy Jijis OICHKH.
3. Tpumenenwue class_weight="balanced' B jorucruueckoii perpeccum.
4. VYnanenuwe yacTu MaxopuTapHOro kiacca (undersampling).
[IpaBUIbHBIN OTBET:
O6ocHoBaHUeE:

3aganue 23
Wnctpykuus: Beibeprure 0AMH WJIM HECKOJIBKO MPABHIIBHBIX OTBETOB.
Bompoc: B kakux 3amagax PCA MOXET yXyAIIUTh KA4eCTBO MOJIEIH?
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Korzaa BaxHBI HETMHEIHBIE 3aBUCHMOCTH MEKIY NPH3HAKAMH.
I[Tpu pabore ¢ kaTeropuanbHbIMU Npu3HaKamu 6e3 One-Hot Encoding.
Ecnu ncxoaHple npu3HaKK YK€ HMEIOT HU3KYIO KOPPEIISIHIO.

4. Kormaa TpeOyercsi COXpaHUTh HHTEPIPETUPYEMOCTh IIPHU3HAKOB.
IIpaBUSIEHBIN OTBET:
Ob6ocHoBaHMeE:

wrh e

3ananue 24
Wnctpykuusd: Beibepute 0AUH WM HECKOJIbKO NMPaBUIbHBIX OTBETOB.
Bonpoc: Kakue MeTo/1bl He MOAX0AAT sl OOHApY>KEHUSI aHOMAaJINI B TaHHBIX ?
1. K-means.
2. Jluueiinas perpeccusi.
3. One-Class SVM.
4. JlepeBo pemieHui.
IIpaBWJILHBINA OTBET:
ObocHoBaHueE:

3ananmne 25
Wnctpykuus: BeiOepure 0AMH WJIM HECKOJIBKO NPaBUIBHBIX OTBETOB.
Bomnpoc: Kakue yrepxkaenus o SHAP u LIME Bepusi?
1. SHAP tpebyer Gonbliie BHIYUCIUTENBHBIX pecypcoB, uem LIME.
2. LIME pabotaet TONBKO IJisl IMHEHHBIX MOJIEIICH.
3. SHAP o6GecneunBaet rio0ajibHyI0 HHTEPIPETALIMIO MOJIEIH.
4. LIME menee Tou€eH AJi MOJIETEN ¢ BBICOKOW HEIMHEWHOCTHIO.
IIpaBUIbHBIN OTBET:
ObocHoBaHME:

3ananue 26
Wnctpykiusda: Beibepute 0AUH WM HECKOJIbKO MPAaBUIHHBIX OTBETOB.
Bompoc: B kakux cnyuasix ElasticNet npenmouturensaee Lasso wnn Ridge?

1. Korna Cpeau MPU3HAKOB €CTh I'PYHIILI CUJIIBHO KOPPCIINPOBAHHBIX TICPEMCHHBIX.

2. Ecmu tpebyercs oTO0p npu3HakoB (OOHYJIEHHE YAaCTH BECOB).

3. Ilpu paGore ¢ TekcTtoBbIMH naHHbIME 1Tocie TF-IDF.

4. Korja Ba)KHO COXPaHUTh BCE MPU3HAKHU 0€3 HUCKIIIOUEHUS.
IIpaBUIIBHBIN OTBET:

O6ocHoBaHHMeE:
3ananue 27
Wnctpykuus: Beibepure 0AMH WJIM HECKOJIBKO MPABHIIBHBIX OTBETOB.
Bonpoc: Kakne runepnapamerpsl CatBoost kpuTuyHO HacTpauBath AJis1 OOPHOBI C
nepeoOyueHrem?
1. learning_rate.
2. depth.
3. 12_leaf reg.

4. random_seed.
IIpaBUIbLHBINA OTBET:
O06ocHOBaHHE:

3aganne 28

HHuctpykius: Beibepute 0iMH MM HECKOJbKO MPAaBIIIBHBIX OTBETOB.
Bormpoc: Kakue MeTpuKHM CTOUT UCTIOIB30BATH ISl OLICHKU MOJIENU
MIPOTHO3UPOBAHUS BPEeMEHHBIX PsiI0B?
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RMSE.
Accuracy.
MAPE.

4, ROC-AUC.
IIpaBUJIBHEIA OTBET:
O0ocHOBaHHKE:

wrh e

3ananue 29
Wnctpykuusd: Beibepute 0AUH WM HECKOJIbKO NMPaBUIbHBIX OTBETOB.
Bompoc: Kakue moaxoanl moMoryT yJaydliuTh KA9eCTBO MOJIEIA HA TEKCTOBBIX TaHHBIX ?
1. VYwmenwsmenue pazmepHocta TF-IDF uepes SVD.
2. Hcnonn3oBanue Stop Words.
3. Ipumenenne Word2Vec Bmecto Bag of Words.
4. One-Hot Encoding mmst kaxmoro ciiosa.
IIpaBWJILHBINA OTBET:
O6ocHOBaHUeE:

3aganue 30
Wnctpykuusd: Beibepute 0AUH WM HECKOJIbKO MPAaBUIHHBIX OTBETOB.
Bomnpoc: Kakue aTanbl 00s13aTenbHbl pu BHEApeHHH ML-Moeny B npoaaKkH?
1. JlorupoBaHue BXOJIHBIX IaHHBIX U MPEICKa3aHUM.
2. KammbpoBka BepOsSTHOCTEH.
3. Hactpoiika MmoHMTOpHHTA Iperda TaHHBIX.
4. Buzyanuszanus SHAP-3HaueHuii uist KaxJ10ro 3amnpoca.
IIpaBUIbHBIN OTBET:
O6ocHOBaHMeE:

3aganue 31

Wnctpykiusda: Beibepute 0AUH WM HECKOJIbKO MPAaBUIHHBIX OTBETOB.

Bompoc: Kakuie aaropurmMbl MOTYT UCTIONB30BATHCS JJIsT MOHUKEHUST Pa3MePHOCTH O¢3
MOTEepU UHTEPIPETUpYEeMOCTH?

1. PCA.
2. t-SNE.
3. UMAP.

4. ®akTOpHBIN aHAIM3.
IIpaBUILHBINA OTBET:
O06ocHOBaHHE:

3aganue 32
Wuctpykuus: Beibeprure 0AMH WJIM HECKOJIBKO TTPABIIIEHBIX OTBETOB.
Bomnpoc: Kakue erpareruu 3¢ ¢exTuBHbI A1 60phObI ¢ epeodyyeHneM B HEHPOHHBIX CeTsAX?
1. Jlo6aBnenue Dropout-cioés.
2. YBenuyeHHEe KOJIMYECTBA 30X 00yUEHHSI.
3. HUcnonw3oBanue L2-perymspuszanmn.
4. YwMenblleHue pazmepa OaTya.
IIpaBUIbLHBINA OTBET:
Ob6ocHoBaHuMeE:

3ananme 33
Wuctpykuus: BeiOepure 0ANH WJIM HECKOJILKO IIPaBHIBHBIX OTBETOB.
Bompoc: Kakue yrBep:xkaenust o Prophet Bepusi?

1. IToaxoauT TONBKO AJIS CTALMOHAPHBIX BPEMEHHBIX PSIJIOB.
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2. ABTOMAaTHYECKH YIMTHIBACT CE30HHOCTH M MPA3THUKH.
3. TpebyeT pyuHOil HACTPONKH JIarOB.
4. Xoporo padoTaeT ¢ MPONyCKaMH B JIAHHBIX.
IIpaBUIBHBINA OTBET:
O0ocHOBaHHE:

3aganue 34
Huctpykiusd: Beibepute 0MH UM HECKOJBKO MPABHIBHBIX OTBETOB.
Bormpoc: Kakue MeToabl TO3BOJISIOT OLIEHUTH HEONpeaeJéHHOCTh MpeacKa3aHuii OaliecoBCKOH
Mojaenu?
1. JloBepuTenabHbIC HHTEPBAJIBI IJIs TAPAMETPOB.
2. Bootstrap-arperuposanue (Bagging).
3. TlocTpoenune anmocTepuOpPHOTO pacipeacIICHHS.
4. Kpocc-Banuuanusi.
IIpaBUABLHBIN OTBET:
O6ocHOBaHHE:

3aganue 35
Wnctpykuusd: Beibepute 0AUH WM HECKOJIbKO MPAaBUIHHBIX OTBETOB.
Bompoc: Kakue moaxoanl momorarot BeisiBuTh data drift B nponakmene?
1. CpaBHeHue pacrpenenaeHi MPU3HAKOB MeX 1y 00yJaronieil 1 TeKyIiel BEIOOpKaMu.
2. MOHUTOPUHT METPHK KavyecTBa MOJIeH (Hampumep, Accuracy).
3. Busyanuzauust SHAP-3HaueHuit A1 HOBBIX JJAHHBIX.
4. AHanu3 U3MEHEHHUS BaXXKHOCTH MPU3HAKOB.
IIpaBUABLHBIN OTBET:
OO6ocHOBaHHE:

3aaHusi OTKPBITOr0 TUNA (BLICOKUI YPOBEHDb CJI0KHOCTH)

3ananne 36

HNucrpykuus: /laiiTe pa3BepHYTBIA OTBET Ha MIOCTaBICHHBIA BOIIPOC.

Bonpoc: Kakue kpurepuu cienyer yuuThIBaTh IPpHU BIOOPE MEXAY I'PaAMEHTHBIM OyCTHHIOM
(nanpumep, XGBoost) 1 HEHPOHHOM ceThio IS 3a]1a4M KJIacCU(PUKALIUU TaOIMYHbIX JaHHBIX?
OO6ocHyiiTe CBOM OTBET.

ITone ns orBera:

3aganmue 37

WHcrpyknus: /laiiTe pa3BepHYTBIA OTBET HA MOCTaBIEHHBIA BOIIPOC.

Bomnpoc: [Touemy npu paboTe ¢ BpeMeHHBIMH psiiaMu Kiaccudeckue ML-moznenu (Hanpumep,
Random Forest) TpeOytoT pyuHO# reHepauy Npu3HaKkoB, B OTJIUYHE OT CHCIIHATU3UPOBAHHBIX
MmetonoB (Hanpumep, ARIMA unu Prophet)?

[Tone s oTBera:

3aganue 38

HNucrpykuus: /aiiTe pa3BepHYTBIM OTBET HA IIOCTABICHHBIA BOIIPOC.

Bonpoc: Kakue maru Heo0xoauMo BBIIOTHUTH JIJIs1 KOppEKTHOTO BHeApeHus ML-monenu B
MPOJAKIIH, YTOOBI MUHUMHU3HPOBATH PUCKH €€ Ierpaaanuu?

Iose s oTBeTa:

3aganue 39
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UucTtpykuusd: Jlaiite pa3BepHYTHIA OTBET Ha MOCTABJICHHBIN BOIIPOC.

Borpoc: B ueM npeumyiiecTBa 1 He1ocTaTku Ucnoiab3oBanus AutoML (Hanpumep, Auto-
Sklearn i H20) o cpaBHEHUIO ¢ pyYHBIM MOA0OPOM MOJIEIICH U THIEpIIapaMeTpoB?
ITone s orBera:

3ananmue 40

Unctpykuusd: Jlaiite pa3BepHYThIA OTBET Ha MOCTABJICHHBIN BOIIPOC.

Bompoc: Kak MOXXHO ylyqniuTh KaueCTBO MOJICIH, €U €€ MpeICKa3aHus MI0X0 KaTnOpOBaHbI
(Harpumep, BEPOSITHOCTU 3aHUKEHBI WIIH 3aBbIIICHbI)?

ITone s oTBera:

3ananue 41

Huctpykuusd: Jlaiite pa3BepHYThIA OTBET Ha MOCTABJICHHBIN BOIIPOC.

Bormpoc: Kakue MeToasl MHTEpIIpeTalui MOJIETHU CIIEYET BBIOpaTh, €CIIM BaKHO OOBSICHUTD
Mpe/IcKa3aHue i KOHKPETHOTO HaOIOACHUS, a HE ITI00aIbHOE OBEICHUE MOIETHN?

ITone s oTBera:

3aganue 42

WHcrpykuus: /laiiTe pa3BepHyThIA OTBET HA MOCTABIEHHBIN BOIIPOC.

Bormpoc: [Touemy pu 06padoTke TekcToBbIX AJaHHBIX MeTooM TF-IDF vacto mpumensitor
yMeHbllIeHHe pazMepHocTd (Hanmpumep, SVD)? Kakue anbrepHaTUBBI MOXKHO HCIOIb30BATh?
Ilone s oTBera:

3aganue 43

WHcrpykuus: /laiiTe pa3BepHyThIA OTBET HA IOCTABIEHHBIN BOIIPOC.

Bonpoc: Kakue crparernu 0agaHCHpOBKH KJIaCCOB B HecOaTaHCUPOBAHHBIX JAaHHBIX MOTYT
YXYALIUTh KAY€CTBO MOJIETU U TIOYEMY?

ITone s oTBera:

3aganue 44

HNucrpykuus: /laiiTe pa3BepHYTBIA OTBET Ha MIOCTaBICHHBIA BOIIPOC.

Bonpoc: Kak MOXHO MCTIOIb30BaTh KJIACTEPU3ALIMIO B KAUECTBE dTana npeaoopadoTKH TaHHBIX
JUIs 337241 00y4EHUs C yuuTesnem?

Iose ms oTBeTa:

3ananmne 45

HNucrpyknus: /laiiTe pa3BepHYTBI OTBET HAa IIOCTABICHHBIA BOIIPOC.

Bomnpoc: [Touemy B 3a1auax oOHapyKeHUSI aHOMAJIM MEeTpUKHU TUIa Accuracy He3(hPeKTHUBHBI U
KaKH€ aJbTepHATUBbI CIEAYET UCII0JIb30BATh?

Iose pus oTBeTa:

3aganue 46

HNucrpyknus: /laiiTe pa3BepHYTBI OTBET HAa IIOCTABICHHBIA BOIIPOC.

Bonpoc: Kakue 0co0eHHOCTH JaHHBIX BPEMEHHBIX PsII0B OCIIOKHSAIOT TPUMEHEHUE Kpoce-
BaJIM/IALMN B KJIACCUYECKOM BHJIE?

Iose pns oTBeTa:

3ananue 47

HNucrpyknus: JlaiiTe pa3BepHYTBIA OTBET HA IIOCTaBICHHBIM BOIIPOC.

Bompoc: Kakue npakTudyeckue maru cieyer IpeanpruHaTh, €CJIM MOJIEb B MPOJAKILIEHE Hadyalla
PE3KO TepsTh KauecTBO u3-3a concept drift?

Ilose s oTBera:
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3ananmue 48

Unctpykuusd: Jlaiite pa3BepHYThIA OTBET Ha MOCTABJICHHBIN BOIIPOC.

Bompoc: B uem npenmyiectsa 6aiieCOBCKHX METOIOB MEPE]] YACTOTHBIM MTOIXO/IOM B
MaIIMHHOM 00y4eHun?

ITone s oTBera:

3ananue 49

Unctpykuusd: Jlaiite pa3BepHYThIA OTBET Ha MOCTABJICHHBIN BOIIPOC.

Bomnpoc: Kakue MeTo/sl Mo3BOJISIFOT CHU3UTh PHUCK MEpeo0ydIeHHMS PU paboTe C rpalieHTHBIM
oyctunrom (Hanmpumep, XGBoost)?

ITone s orBera:

3aganue 50

Wuctpyknus: JlaliTe pa3BepHYTHI OTBET Ha MMOCTABICHHBII BOIIPOC.

Bomnpoc: [Touemy npu padote ¢ NLP npenoOyuennsie s3p1koBbie Mozienu (Hanpumep, BERT)
yacTo 3 dexTuBHee, yeMm Tpanunuonnbie metoasl (TF-IDF, Word2Vec)?

Ilone s orBera:

OIIK-4 (IIN) Cnoco0eH NpUMEHATH HA PAKTHKE HOBbIC HAYYHbIE IPUHIMIBI 1 METOAbI
HCCJIeJOBAHM I

3aanus 3aKpbITOro Tuna (0a30Bblil ypOBEHbD)
3aganme 51

Wnctpykuus: Beibepure OIVH IIPaBUJIbHBIN OTBET u3 MPEI0KEHHBIX.
Bomnpoc: Kakoit meron mo3Bonser 3¢ddekTuBHO 00pabaThiBaTh KaTeropuaibHble MPU3HAKU C
0O0JIBIIMM KOJMYECTBOM YHUKAJIBHBIX 3HAUEHUN 0€3 3HAYUTEIILHOTO YBEIMYEHUS Pa3MEPHOCTH
TAHHBIX?

BapunanTsl oTBera:

One-Hot Encoding
Target Encoding
Label Encoding
Frequency Encoding
IIpaBUJIbHBINA OTBET:

el A

3aganue 52

Wncrpykuus: Beibepure OIVH MIPaBUJIbHBIN OTBET u3 IIPEUIOKEHHBIX.
Bomnpoc: Kakoit anroput™ MammHHOTo 00ydeHust HanOosee MoAX0IUT 7151 00pabOTKU TEKCTOBBIX
JAHHBIX c COXpaHEHUEM CEMaHTUYECKHUX CBA3EH MEXIY cioBaMu’?
Bapuanrts! orBeTa:

TF-IDF + Logistic Regression
Word2Vec + Random Forest
BERT

CountVectorizer + Naive Bayes
IIpaBUIbHEINA OTBET:

el e
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3aganue 53

Wucrpyknms: Beibepure ouH NpaBUIIbHBIA OTBET U3 MPEI0KEHHBIX.

Bomnpoc: Kakoii meron no3Bossiet 3 QpeKTHBHO KOMOMHUPOBAThH peumyiiectsa L1 u L2
peryisapu3anny B TMHEHHBIX MOJIEIISX ?

BapmnanTsl oTBera:

1. Ridge Regression
2. Lasso Regression
3. ElasticNet
4. Polynomial Regression
IIpaBUIBHEIN OTBET:
3ananue 54
HHCT[}YE!!I/IHI BLI6epI/ITe OANH HpaBI/IJIBHHﬁ OTBCT U3 IIPCAJIOKCHHBIX.

Bomnpoc: Kakoii moaxon mHan6osee a3ppexTiuBeH it 00padOTKH BPEMEHHBIX PSIIOB C
IPONYIIEHHBIMU 3HAYEHUSMU?
BapunanTsl oTBera:

3aMeHa MPOITYCKOB HYJISIMU

JlnHeriHas HHTEPHIOAIUA

VY nanenue CTpok ¢ IPOIyCKaMHu

3ameHa CpeIHUM 3HaYECHUEM 10 BCEMY pany
IIpaBUIBLHBINA OTBET:

N =

3ananmue 55

Unctpykuus: Beibepure OJIMH IIPABUJIBHBII OTBET u3 IIPEIOKEHHBIX.
Bomnpoc: Kakoii MeTos mo3BosiseT 3¢ (HEeKTUBHO CHUXKATh Pa3MEPHOCTh JAHHBIX MTPU COXPaHEHUHN
HEJIMHEUHBIX 3aBUCHUMOCTEN MEXIY pU3HaKaMu?
BapunanTsl oTBera:

1. PCA

2. t-SNE

3. LDA

4. Factor Analysis

IIpaBUILHBINA OTBET:

3aganue 56
Wnctpykuus: Beibepure OJIMH IIpaBUJIbHBIN OTBET u3 IIPEJIOKEHHBIX.
Bomnpoc: Kakoii anroputm Haunbosee moaxoauT Juisi oOHapyXeHHUs] aHOMaJIUi B MHOTOMEPHBIX
JAaHHBIX 6e3 IIPEIBAPUTEIBHOTO o0y4yeHHs Ha pa3MedYeHHbIX npumepax?

BapuanTsl oTBera:

K-Nearest Neighbors
Isolation Forest

Support Vector Machines
Decision Trees
IIpaBUIbHBIN OTBET:

el e
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3aganue 57

Wucrpykuus: Beidepure OJIMH HPaBIIIBHBIHI OTBET u3 HpeTI0KEHHBIX.
Bomnpoc: Kakoit Meton mo3Boiser 3(pQPeKTHBHO KOMOWHUPOBATH MPEACKA3aHUS HECKOJIBKHX
Mozenen ISt YAY4IIeHUS UTOTOBOTO pesynbrara?

BapmnanTsl oTBera:

Bagging
Boosting
Stacking
Dropout
IIpaBUIBLHBINA OTBET:

el N =

3ananue 58

Wnctpykuus: Beibepute OJUH NPaBUJIbHBIN OTBET us3 MIPEIOKCHHBIX.
Bomnpoc: Kakoil moaxoa mO3BOJISIET aBTOMATUYECKH OIPEIETSATh ONTUMAIBHOE KOJWYECTBO
KJIaCTEpOB B aNropuTMe K-means?
BapunanTsl oTBera:

Merton sokts (Elbow Method)
CrnyuaitHbiii BEIOOD
®dukcupoBaHHoe 3HaueHue k=5
Jlunerinas perpeccust
IIpaBUIBLHBINA OTBET:

N =

3ananue 59

Unctpykuus: Beibepure OJIUH IPaBUJIbHBIH OTBET u3 IPEI0KEHHBIX.
Bomnpoc: Kakoit meros no3BodsieT 3¢p(heKTUBHO 00padbaThiBaTh HeCOATaHCUPOBAaHHBIE TaHHbIE O€3
W3MEHEHMS pacrpeaeneHus MCXOJIHBIX KJIacCOB?
BapunanTsl oTBera:

1. SMOTE
2. Undersampling
3. Class Weighting
4. VYnaneHue MUHOPHUTApHOTO Kilacca
IIpaBUILHBINA OTBET:
3aganue 60
Unctpykius: Beibepute OJIMH MIPaBUJIbHBIN OTBET u3 MPEIOKEHHBIX.

Bonpoc: Kakoii uacTpymMeHT no3BossieT 3¢ dekTuBHO pa3BepThiBaTh ML-monenu B Buge REST
API?
BapuanTsl oTBera:

Jupyter Notebook
FastAPI

Pandas
Matplotlib

IIpaBUILHBINA OTBET:

el e
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Sanafmﬂ 3aKpPbITOI0 TUIIA (HOBLIIHeHHBIﬁ YPOBE€HDb C.TIO)KHOCTI/I)

3aganue 61

HHCT[!YE]!I/IHZ CormocTaBeTe MCTO/ O6pa6OTKI/I MMpONyHICHHbIX 3HAYCHHH C €T0 OIMCAHHEM.

Bomnpoc:

Metoa o0padoTku

1) Menuannas 3ameHa
2) KNN Imputer

3) [lonHoe ynanenue

4) MonoBas 3ameHa

IIpaBWILHBIN OTBET:

3ananue 62

Onucanue

A) Ypanenue CTpoK ¢ IPOIyCKaMH

B) 3amena na HauGoJsiee yacTo BcTpeyarouieecs 3HaueHue
C) 3amena Ha 3HaYeHUE OMMDKAUIIIUX cocenen

D) 3aMeHa Ha LEHTPaJIbHOE 3HAUYCHHUE PACTIPEICIICHHS

Unctpykiusda: ConocTaBbTe TUIT HEHPOHHOU CETH ¢ 0071aCThIO €€ MPUMEHEHHUS.

Bomnpoc:

Tun HelpOHHOM ceTH
1) CNN (Cseprounas)
2) RNN (PexyppenTHas)
3) GAN (I'enepatuBHas)

4) Transformer

IIpaBWILHBINA OTBET:

3ananue 63

IIpumenenne

A) Ob6paboTka BpeMEHHBIX PSJIOB
B) O6paboTtka nzo6pakeHuit

C) I'enepanust HOBBIX TAHHBIX

D) O6paboTka ecTeCTBEHHOTO SI3bIKa

HHCT[}YEQI/ISIZ ComnocraBbsTe MCTOJ OIITUMHU3ALlMU C €T0 XapaKTepHCTHKOﬁ.

Bomnpoc:

Metoa onTuMHU3aLuKA
1) SGD

2) Adam

3) RMSprop

4) Momentum

IIpaBUILHBIN OTBET:

XapakrepucTuka

A) AnanTuBHbBII mar o0y4eHus

B) Ummymnbe a1 yCKOpeHUs CXOIUMOCTH
C) pocTeiimnii rpaAMEeHTHBIN CITyCK

D) AnanTamust CKOPOCTH JIJIs1 KXKJI0TO TTapaMeTpa
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3aganue 64

Hucrpykiws: ComocraBbTe METPUKY Ka4eCTBA C THITOM 3a/1a41 MAIIMHHOTO O0OYUYCHHS.
Bomnpoc:

MeTtpuka Tun 3agauu

1) Mean Absolute Error A) Knaccudukanus Tekcra

2) BLEU Score B) Perpeccus

3) Intersection over Union  C) MaruuHHBIH TIEPEBOT

4) Perplexity D) O6napyxeHne 00beKTOB

IIpaBUIbLHBINA OTBET:

3aganme 65
Uuctpyknusa: ConocraBbTe 6ubIMoTeKy Python ¢ €€ ocHOBHBIM Ha3HaUEHUEM.

Bompoc:

bubimnoreka Ha3Havenme

1) NLTK A) KoMmiproTepHoe 3peHHe

2) OpenCV B) O6paboTka ecTeCTBEHHOTO sI3bIKa
3) Dask C) INapannenbHble BBIYUCICHUS

4) Plotly D) UnTepakTuBHAS BU3yaIH3aIUs

IIpaBUILHBINA OTBET:

3aganue 66
I/IHCT[)YEIIHSI COHOCTaBBTC METO/I aerCHTaHI/II/I JOAHHBIX C TUIIOM JTAHHBIX.

Bomnpoc:

Metoa ayrMeHTAllUU Tun 1aHHBIX

1) Random Cropping A) TekcToBbIE TaHHBIE
2) Synonym Replacement  B) BpemenHbIe psiibl
3) Time Warping C) Uzobpaxenus

4) Gaussian Noise D) TabnuuHble JaHHBIE

IIpaBUIbLHBINA OTBET:

3aganue 67
Huctpykimsa: ConocraBpTe aJrOPUTM C €TI0 BBIYUCIUTEIBHOM CII0KHOCTHIO.

Bomnpoc:
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AJroputm CrnoxHocTh
1) K-means A) O(n?)
2) Decision Tree  B) O(n log n)
3) DBSCAN C) O(?)

4) SVM D) O(n)

IIpaBHIbLHBINA OTBET:

3ananue 68
Uuctpyknus: ConocTaBbTe METOJ PETYJISpU3alnu ¢ ero 3hdekTom Ha MOICITb.

Bomnpoc:
Metoa peryasipuzanuu  JpdexT

1) Dropout A) YMeHbIIIeHHE BECOB
2) Batch Normalization ~ B) CayvaiiHoe OTKIIFOYEHUE HEHPOHOB
3) L1 Regularization C) Hopmanu3anus akTuBamui

4) Early Stopping D) [pekparienne 00y4eHus pyu epeodOyIeHuN

IIpaBWILHBIN OTBET:

3ananue 69
Wuctpykius: ConoctaBbTe MEeTO1 00BICHEHUS MOJIENEN C er0 0COOEHHOCTHIO.

Bomnpoc:

Metoa 00bsICHEHUSA Oco0enHoCThH

1) LIME A) I'mobanbHas HHTEPIPETALUS
2) SHAP B) JlokanpHas anmpokcuManus
3) PDP C) Teopwus urp

4) Feature Importance D) YcpenteHHOE BIUSHUE TPU3HAKOB

IIpaBWILHBIN OTBET:

3ananue 70
Huctpykuuda: ConoctaBbTe TEXHOJIOTHUIO ¢ €€ mpumeHeHrneM B MLOps.

Bomnpoc:
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TexHoJsorus Ilpumenenue

1) Kubeflow A) MoHuTOpUHT Mojemnei

2) MLflow B) Opkectpanus naiturailHoB

3) Prometheus  C) JlorupoBanue 3KCIIEPUMEHTOB

4) Airflow D) IlinanupoBanue 3agaq

IIpaBHIbLHBINA OTBET:

33}13HI/IH ROMﬁI/IHHpOBaHHOFO THIIA (I[OBbIllleHHin/i YPOBE€HDb CJ'[O)KHOCTI/I)

3aganue 71

Wnctpykuusd: Beibepurte 0IuH WM HECKOJIBKO MPABUIIBHBIX OTBETOB U3 MPEII0KEHHBIX.
Bomnpoc:

Kaxkue moaxoasl kK 00paboTKe KaTeropHaIbHBIX IPU3HAKOB SIBJISIOTCS MPEANIOYTUTEILHBIMU TIPH
HCIIOJIB30BAHUHU FpaIII/IeHTHOFO 6yCTI/IHFa Ha 6OJII)HII/IX Ta6JII/I‘-IHI)IX aaracerax C BBICOKOﬁ
KapIMHAJILHOCTHIO TPU3HAKORB?

Bapuantsl oTBeTa:

A. One-hot encoding

B. Frequency encoding

C. Target encoding

D. Label encoding

IIpaBUIBLHBIN OTBET:

O06ocHOBaHHE:

3apanme 72

Uuctpykius: Beibepute 0MH UM HECKOJIBKO MPABUIBHBIX OTBETOB U3 MPEII0KCHHBIX.
Bomnpoc:

Kakue meroast Hanbosiee 3(hPeKTUBHO TPUMEHUMBI 11 UHTEPIIPETAIINHU CIIOKHBIX MOJICIICH B
3aJ1a4e MEIUIIMHCKON THArHOCTUKH ?

Bapuantsl oTBeTa:

A. SHAP

B. Partial Dependence Plot (PDP)

C. Cross-validation

D. RandomizedSearchCV

IIpaBUIBLHBIM OTBET:

O0ocHOBaHHE:

3apanue 73

UHuctpykiusa: Beibepute 01MH UM HECKOIBKO MPABUIBHBIX OTBETOB U3 MPEII0KCHHBIX.
Bomnpoc:

Kaxkue nevictBust HEOOX0UMO MPENIPUHSATH Tiepe nmpuMmeHeHrnemM PCA nist ananm3a qaHHBIX ?
Bapuantsl oTBeTa:

A. MacmtabupoBaTh YUCIOBBIC TPU3HAKU

B. Y anute Bce KareropuajibHble IPU3HAKU
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C. 3aMeHUTh NPONYIIEHHBIE 3HAYEHUSI CPETHUMU
D. IlpoBecTtr 0TOOP MPU3HAKOB IO BAXKHOCTH
[IpaBuiabHBINA OTBET:

ObocHoBaHMeE:

3ananue 74

HHCT[!YE!!I/IHZ BBI6epI/ITe OAVH HUJIN HECKOJIBKO IIPAaBUJIbHBIX OTBETOB U3 IMPEATIOKCHHBIX.

Bomnpoc:
Kakue meroasl Hanboiee 1eaecoo0pa3Ho UCIOJIb30BaTh IPHU MOCTPOCHUH MOJICTH

OoOHapyKCHHsI aHOMAJIUN B TOTOKOBBIX JAHHBIX?
BapwuaHTEI OTBETA!

A. Isolation Forest

B. DBSCAN

C. One-Class SVM

D. Rolling statistics ¢ Z-onenxkoii

IIpaBUIbLHBINA OTBET:

O06ocHOBaHHE:

3ananmue 75

HHCT[!YE!!I/IHZ BLI6epI/ITC OJIMH HUJIKM HCCKOJIBKO IMPaBUJIbHBIX OTBCTOB U3 IIPCAJIOKCHHBIX.

Bomnpoc:
B kakom ciyuae crout otaars npeanourenue merpuke PR-AUC Bmecto ROC-AUC?

BapunanTsl oTBera:

A. Korpa knaccel cOaraHCUpOBaHbI

B. IIpu Hanmuuu 60716II0T0 KOJWYECTBA HETAaTUBHBIX PUMEPOB
C. B 3amauax ¢ BEICOKHUM JUCOaTaHCOM KJIaCCOB

D. Ecnu Mozienb BbIIa€T BEPOSITHOCTH, & HE METKH
IIpaBUIBLHBIN OTBET:

O06ocHOBaHHE:

3ananue 76

HHCT[}YEQI/IHI BLI6epI/ITe OIWH HUJIN HECKOJIBKO ITPABUJIBHBIX OTBETOB U3 IMPEAJIOKCHHbBIX.

Bomnpoc:
KaxkoBsl mpenmytiecTBa ucnoiszoBanus Optuna it mogdopa rumneprnapaMerpon?

BapunanTsl oTBera:

A. Tlognepxka 6alieCOBCKON ONTUMHU3ALIAN

B. B03M0XHOCTB UCIOIB30BaTh MAPATIIETbHBIC BBIYUCICHUS
C. He tpebyeT 3amanus 11eJ1€BOM METPUKHU

D. I1o3BoasieT aBTOMaTU3UPOBATh PAHHIOK OCTAHOBKY
IIpaBUIBLHBIM OTBET:

O0ocHOBaHHE:

3aganue 77

HHCT[}YEQI/ISIZ BLI6CpI/ITC OIWH HUJIN HECKOJIBKO ITPABUJIBHBIX OTBCTOB U3 MPCAJIOKCHHBIX.

Bomnpoc:
Kakue nmpuzHaku Haubomee mojie3Hbl Py MOCTPOCHUH MOJIETH MPOTHO3UPOBAHUS Ha

BPEMEHHBIX psax”?

BapuaHTe! oTBeTAa:

A. JlaroBble 3Ha4CHHUS

B. KareropuasibHble Ipu3HaKku
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C. Ckounp3ssiliee cpeHee

D. One-hot kogupoBanue naThi
IIpaBUJIBHEIA OTBET:
O0ocHOBaHHKE:

3aganue 78

Huctpykiusd: Beibepute 01MH UM HECKOJIBKO MPABUIBHBIX OTBETOB U3 MPEIJI0KEHHBIX.
Bomnpoc:

Kakue MeToab! SBISIOTCS TOAXOASIIMMHE JIJIs1 OLICHKU JJOBEPUTEIIbHBIX HHTEPBAJIOB
NpecKa3aHui Moaenun?

BapunanTsl oTBera:

A. Bootstrap

B. Dropout B pexxume Tecta

C. SHAP values

D. baliecoBckuii BEIBOJ

IIpaBUABLHBIN OTBET:

O6ocHOBaHHE:

3aganue 79

Wnctpykuusd: Berbepurte 0uH WM HECKOJIBKO MPABUIIBHBIX OTBETOB U3 MPEII0KEHHBIX.
Bomnpoc:

B kakux cinyyasx UcCmosib30BaHHE aHCaMOJiel Mojiesielt MOKeT oKa3aThesl Hed((HEKTUBHBIM?
BapunanTsl oTBera:

A. Marnslii 06beM oOyuarolieil BBIOOpKH

B. Bricokas koppensuus Mexay MOJENIsIMH B aHcaMOJie

C. Ucnonb3oBaHne MOJeNel ¢ HU3KOM BapUATUBHOCTHIO

D. Koraa BaxxHa HHTEPIIPETUPYEMOCTD

IIpaBUIBLHBIN OTBET:

O06ocHOBaHHE:

3ananmne 80

Wuctpykuus: BeiOepure o1H WM HECKOIBKO MPABUIBHBIX OTBETOB U3 MPEIOKEHHBIX.
Bompoc:

Kakne ocoOeHHOCTH XapaKTepHBbI Ui IpuMeHeHus: Mmeto10B SHAP?
BapunanTsl oTBera:

A. SHAP npumMeHUM TOJIBKO K JIMHEWHBIM MOJIEIISIM

B. OH yuuTsIBaeT B3aMMOJEHCTBHS MEXAY IPU3HAKAMHU

C. OH MOXeT OBITh HCIIOB30BaH JUIsl JJOKAIbHON HHTEPIIPETAIIH
D. Tpebyet noctyna Kk BHyTpEeHHEH CTPYKTYpe MOJENn
IIpaBUIILHBIN OTBET:

Ob6ocHoBaHMeE:

3ananue 81

Wnctpykuus: Beibepure o1H WM HECKOIBKO MPABUIBHBIX OTBETOB U3 MPEIOKEHHBIX.
Bormpoc:

Yro moxxeT ObITh mpuunHOiL data drift B npoaykrusHoit ML-cucteme?

BapuanTsl oTBera:

A. I3MeHeHue pacipeieeH sl BXOAHBIX JaHHBIX

B. CHmxenue TOYHOCTH MOJENIN

C. IlosiBeHne HOBBIX KaTErOpuil B IpU3HAKAX

D. YBennuenue o0beMa JaHHBIX TSI O0ydeHUS
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IIpaBHIbLHBINA OTBET:
O00CHOBaHUE:

3aganue 82

HHctpykius: Beibepute 01MH UM HECKOJIBKO MPaBUIILHBIX OTBETOB U3 MPEAJIOKCHHBIX.
Bomnpoc:

Kakune MeToap! KilacTepu3amuy Mo ABEPKEHBI BIUSHHUIO (DOPMBI U IIJIOTHOCTH KJIACTEPOB?
Bapuantsl oTBeTa:

A. KMeans

B. DBSCAN

C. Agglomerative Clustering

D. Gaussian Mixture Model

IIpaBUJIBHEIA OTBET:

O6ocHOBaHHE:

3aganue 83

Wnctpykuusd: Beibepurte 0IuH WM HECKOJIBKO MPABUIIBHBIX OTBETOB U3 MPEII0KEHHBIX.
Bompoc:

Kak M0»HO MUHUMU3HUPOBATH Mepeo0yyeHHe MPU UCOIb30BaHNN AutoML?
BapunanTsl oTBera:

A. Hcnionb30BaTh OrpaHUYEHUE HA KOJIMYECTBO MOJEIIEH

B. IIpuMeHsATH KpOCC-BAIMIALIAIO

C. Orpannuuts r1yOUHY JepeBa

D. IloBBICUTH KOJIMYECTBO MPU3HAKOB

IIpaBUIbHBIN OTBET:

O6ocHOBaHMeE:

3ananne 84

Wnctpykuus: BeiOepure o1H WM HECKOIBKO MPABUIBHBIX OTBETOB U3 MPEIOKEHHBIX.
Bomnpoc:

Yro mo3BoJIsIeT BU3YyalIn3allus JJATEHTHOTO NMPOCTpaHcTBa nocie npuMmeHenuss UMAP?
BapunanTsl oTBera:

A. BbIsBUTH KJ1acTephl B JAHHBIX

B. Vny4muTe knaccupukanuo Moaenn

C. Onpenenuts BIOPOCHI

D. MHTepnpernpoBath BKIaJ KaXI0I0 MPU3HAKA

IIpaBUIILHBIN OTBET:

Ob6ocHoBaHMeE:

3aganue 85

Wnctpykuus: Beibepure 0 1H WM HECKOIBKO MPABUIBHBIX OTBETOB U3 MPEIOKEHHBIX.
Bomnpoc:

Kakue ocobennoct nmeet BHeapenne ML-moneneit uepe3 FastAPI?
BapuanTsl oTBera:

A. BO3MOXHOCTb JIOTUPOBAHUS BXOJI0B M NpEACKa3aHUI

B. Bricokast ckopocTh pa3BepTHIBAHUS

C. ABromarnyeckuii mo0o0p runepnapamMmeTpoB

D. Jlerkocth HHTETpAai C MOHUTOPHUHIOM

IIpaBUIILHBIN OTBET:

Ob6ocHoBaHMeE:

3ajaHus OTKPHITOrO TUNA (BHICOKMH YPOBEHb CJI0KHOCTH)
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3ananue 86
Hnctpykuusd: Jlaiite pa3BepHYTHIA OTBET HA MTOCTABJICHHBIN BOIIPOC.
Bomnpoc: Kakue cTpaTerust MO>XHO UCIIOIB30BATh 1 3(hpekTrBHOTrO 00yUeHHs MOIEH Ha

HeOobmux Habopax naHHbIX? OO0CHYITE BBIOOP KaXKI0H CTPATETHUH.

Tlone mng orBeTa:

3ananmne 87
HNucrpykuus: /laiiTe pa3BepHYTBIA OTBET HA ITIOCTaBICHHBIM BOIIPOC.
Bomnpoc: Kak MOXHO yJlydlIuTh IPOU3BOIUTEILHOCTh MOJIENIH IPU paboTe ¢

BBICOKOPa3MEPHBIMU JAHHBIMU (THICSIYM IPU3HAKOB)?

Tlosxe g oTBeTa:

3aganmne 88
HNucrpykius: Jlaiite pa3BEpHYTHIM OTBET HA ITOCTABJICHHBIN BOIIPOC.
Bomnpoc: Kakue MeTop! o3BOIISIIOT O0HAPYKUBATh U YCTPAHATh cMereHue (bias) B

TPCHUPOBOYHBIX )IaHHBIX?

Ilone gns oTBeTA:

3ananne 89
WHcrpyknus: /laiiTe pa3BepHYTBIA OTBET HA ITOCTaBJIEHHBIM BOIIPOC.
Bomnpoc: Kakue noaxosl mo3BossioT 3 GekTHBHO KOMOMHUPOBATh HECKOJIBKO MOJIEIeH

MAITMHHOTO 00y4YeHUs?

Tlone mng orBeTa:

3aganmue 90

WHcrpyknus: /laiiTe pa3BepHYTBIM OTBET HA TOCTaBIEHHBIM BOIIPOC.

Bomnpoc: Kak M0okHO aganTupoBaTh MO/IEIb MAIIMHHOTO 00y4YeHUs i paOOThI B YCIOBUAX
KOHIIeNTyaabHOTO Apetida (concept drift)?

Ilosie anis orBera:

3aganue 91

WHcrpyknus: /laiiTe pa3BepHYTBIA OTBET HA TOCTaBIEHHBIN BOIIPOC.

Bonpoc: Kakue MeTo1bl MO3BOJISIOT OLIEHUBATH HEONIPEAEIEHHOCTh IIPEICKa3aHUM B
0alieCOBCKHUX MOAEIX?

Ilone nns orsera:

3aganue 92

WHcrpyknus: /laiiTe pa3BepHYTBIA OTBET HA TOCTaBIEHHBIN BOIIPOC.

Bonpoc: Kak MOXXHO yy4lIUTh HHTEPIPETUPYEMOCTD CIOXKHBIX MOJENEN (HEHPOCEeTH,
OycTHHT) 6€3 CyIIeCTBEHHON OTePH TOUHOCTH?

Ilone nns orsera:

3aganue 93
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Huctpykuusd: JlaiiTe pa3BepHYTHIA OTBET HA MTOCTABJICHHBIN BOIIPOC.

Bompoc: Kakwue crpareruu 3 QpeKTUBHBI 7151 00padOTKH MYJIbTUMOJATBHBIX JAHHBIX (TEKCT +
M300pakeHUs + TaOJIMYHBIC TaHHBIE)?

ITone nns orsera:

3ananne 94

Hnctpykuusd: Jlaiite pa3BepHYTHIA OTBET HA MTOCTABJICHHBIN BOIIPOC.

Bompoc: Kakue MeTo1b1 mo3BoJsitoT 3¢ (EeKTUBHO CPaBHUBATH MTPOU3BOIUTEIILHOCTH Pa3HBIX
MO/IeJIeld MalllMHHOTO 00y4YeHUs?

[Tone ans orBera:

3ananue 95

Hnctpyknusd: Jlaiite pa3BepHYTHIA OTBET HA MTOCTABJICHHBIN BOIIPOC.

Bompoc: Kak MOXHO ONITHMH3HPOBATH MPOIIECC MOI00pa THIIEPIIapaMETPOB IS CIIOKHBIX
monenen?

Ilone nns orsera:

3aganue 96

HNuctpykius: Jlaiite pa3BEpHYTHIM OTBET HA ITOCTABJICHHBIN BOIIPOC.

Bomnpoc: Kakue noaxoasl mo3BosisitoT 3¢ppekTuBHO pa3BepThiBaTh Oonbmre ML-mMonenu B
production?

Ilone nns orsera:

3aganue 97

HNucrpykius: Jlaiite pa3BEpHYTHIM OTBET HA ITOCTABJICHHBIN BOIIPOC.

Bonpoc: Kakue MeToibl 103BOJISIOT 00padaThIBaTh BpEMEHHBIE PSIJIbI C IEPEMEHHOMN 4acTOTON
JTUCKpeTH3auu?

Ilone nns orsera:

3ananne 98

HNucrpykuus: /laiiTe pa3BepHYTBIM OTBET HA ITOCTABICHHBIN BOIIPOC.

Bompoc: Kak MOXHO yaydIInTh YCTOWIMBOCTh MOJIeNH K aTtakam adversarial examples?
Ilosie anisg orBeTa:

3aganue 99

WHcrpyknus: /laiiTe pa3BepHYTBIA OTBET HA ITOCTaBIEHHBIM BOIIPOC.

Bonpoc: Kakue noaxoap! mo3BosisiioT 3ppekTuBHO 00yuaTh MOAETH Ha JaHHBIX C YACTHYHOM
pa3MeTKoit?

Ilone nns orsera:

3aganue 100

WHcrpyknus: /laiiTe pa3BepHYTBIA OTBET HA ITOCTaBIEHHBIN BOIIPOC.

Bomnpoc: Kak M0OkHO OIIEHUTh 3KOHOMUYECKU Y3PPeKT oT BHeApeHust ML-monenu B 6u3Hec-
pouecch?

Ilone nns orsera:

5 CpeacrTBa olleHKM HHAUKATOPOB J10CTHKEHUS] KOMIIeTeH Mt
Tabnuma 4
CpencrBa OlleHKH HHIUKATOPOB J0CTHKEHHSI KOMITeTeH NI

Konsi HNHaukaTopbl KOMIeTeH Uit CpencrBa oueHku (¢ coom. ¢ Tabauyamu 5, 7)
KOMIIeTeHIMit (6 coom.c Tabrnuyei 1)
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OIIK-3 (ITN) NJI.0TIK-3.1. JIOMaIllHEe 3aIaHue, TECT

WJ1.0TIK-3.2.
WJ1.0TIK-3.3.
WJ1.OTIK-3 4.

OIIK-4 (ITN) NI.0IIK-4.1. JIOMalllHee 3aJaHue, TECT

WJ1.OTIK-4.2.
WJ1.0TTK-4.3.
WJ1.OTIK-4.4.

Tabmuma 5

OnucaHue cpejcTB OLleHKU HHIAMKATOPOB JOCTHKEHHUs KOMIIETEeHIUI

CpeacrBa
OlIeHKH
(6 coom. ¢
Tabruyamu 5, 7)

PexomMeHn0BaHHBIN IVIAH BBINMOJHEHHUS PadoThI

Jomarraee
3aJlaHue

MaFI/ICTpaHT JOJIZKCH 6I)ITB TOTOBBIM B XOJ€ MNOATIOTOBKU M MPEACTABIICHHUA IOMAIIHCTO
3aJaHus 10 TEMaM JUCHUIIINHBI, BBIMIOJIHATH CICAYIOIINC ILCfICTBI/I}II

1. AHamm3upyer W CTPYKTYpUPYEeT NpO(EeCCHOHATBHBIC MHaHHBIC C UCIOJH30BaHHEM
COBPEMCHHBIX MCTOJOB IMPHUKIATHOIO aHaW3a JaHHBbIX, HWHTCPHIPETUPYET MHOAHHBIC U
(hopMyIHPYET BHIBOJBI M TCOPETUUECKUE MOAXOIBI IS PEUICHHUS MPO(EeCCHOHATBHBIX 3314,
BEIBIICT 3HAYUMBIC TIPOOJIIEMBI W pa3pabaThlBacT PEKOMEHNAIIMH [0 WX PEIICHHIO,
0pOPMIISET U TPEICTABISIET PE3yABTATH aHAN3A B BHJIC aHATUTHIECKUX 0030pOB

2. OOOCHOBBIBaCT aKTyaJIbHOCTh TOCTAHOBKH IIeJICH M 3ajad HayYHBIX HCCIICIOBAaHUH B
po¢ecCHOHaNbHON 00IACTH 3HAHWH, aHAIM3UPYET HOBBIC HAYYHBIC NIPUHITUIEI U METOBI
HCCIICIOBaHUH B TPOPECCHOHATBHONH 00NTacTH 3HAHWHA, NPUMEHSET HOBBIC HaydHBIC
TIPUHITUITEI ¥ METOJIBI UCCIICNOBAHUH B MPo(ecCHOHATBHOI 00IacTH 3HAHUH, pa3padaTeiBacT
MPEAJIOKCHUA U PEKOMCHAAIUH 110 UCIIOJIb30BAHUIO HOBBIX HAYYHBIX MPUHIOHWIIOB 1 METOJ0OB
HCCIICIOBaHMH B MPO(ECCHOHANIBHOM 00JIACTH 3HAHUMA

Tect

MaFI/ICTpaHT JOJIDKCH 6I)ITI:- TOTOBBIM B XOJ€ IMOATOTOBKH K TCCTY, BBINOJHATH CICAYIOLINEC
JIEUCTBHUSL:

1. Anamm3upyer W CTPYKTYpUPYeT NpOQEeCCHOHAIbHBIC IaHHBIE C HCIOJb30BaHHEM
COBPEMEHHBIX MCTOJOB TMPHUKIATHOIO aHaJIW3a JaHHBIX, HWHTCPIPECTUPYET JaHHBIE U
(hopMyIHPYET BBIBOIBI M TEOPETUUCCKUE MMOAXOIbI IS PELICHUS PO(ECCHOHATBHBIX 33/1a4,
BEIBIICT 3HAYUMBIE TIPOOIIEMBI W pa3padaThIBaCT PEKOMEHAAIMH II0 WX PEIICHHIO,
0pOPMIISET U MPEICTABISICT PE3yAbTATH AHAN3A B BHJIC aHATUTHIECKUX 0030pOB

2. OOOCHOBBIBACT aKTYaIbHOCTh ITOCTAHOBKH IIeJiCH M 3a7jad HAyYHBIX HCCIICOBaHUI B
po¢eCCHOHATBHOM 00JIaCTH 3HAHUWH, aHAM3UPYET HOBBIC HAYYHBIC NPUHIUAIBI U METOJIBI
HCCIICIOBAaHUKA B TPOQPECCHOHAIBHON O0O0NacTH 3HAHW, NPUMEHSCT HOBHIE HAayYHBIC
TIPUHITUITEI © METOIBI UCCIICAOBAaHHUN B IPO(ECCHOHATFHON 00J1acTH 3HAHHH, pa3padaThBacT
MPEIIOKCHUA U PEKOMCHAAIUU 10 UCTIOJIb30BAHWIO HOBBIX HAYYHBIX IPUHIUIIOB U METOJOB
HCCIICOBAHMI B IPOPECCHOHAIBHOM 001aCTH 3HAHUI
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