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PaGouas mporpaMma JHCIHIUINHEL pa3padoTaHa B COOTBETCTBHI C:

—IIprnkazom MHHHCTEPCTBA HAVKH H BRICIIErO 0OpazoBaHHS Poccuiickon Dexepainm Ne
1006 or 13.08.2020r. «O6 yTBRepkAcHHH (peJepalbHOIO0 TOCYJapCTBEHHOrO0 00pa30BaTEIbHOIO
CTaHJapTa BBICIIErO O0pa30OBaHHMS — CIEHNHAIHTET IO CIlelHaIbHOCTH 30.05.03 MeamuuHCKas
KHOEePHETHKA»;

—IIpukasom MuHTpyna Poccmm or 04 arrycra 2017 Ne6l0H «OO8 yTBEpKICHHH
IIpo)eCCHOHATIBPHOI O cTaHAapTa «Bpau-KHOepHETHKY,

—y4eOHBIM IIIaHOM T10 cIielaabHOocTH 30.05.03 MemnuHckas KHOEPHETHKA;

—JIOKAJILHBIMH HOPMAaTHBHBIMH aKTaMH lleHTpa AirmaszoBa.

CocraBuTeu pado4yell NporpaMMbI

Yuenas
No dOaMHIINA, HM4,
CTeleHb, 3aHuMaemas 10JIZKHOCTh MecTto0 padoThl
n/m OTYeCTBO
3BAHHE
1. Koporeepa Onecs K.T.H., JOILIEHT |3aBeIYIOLHH KadeIpoi OI'bY «HMHUIL
BragMipoBHa MaTeMaTHKH, OHodm3uky 1 | M. B.A. AmvaszoBay
HH(} OPMAITHOHHBIX Mun3sapasa Poccuu
TEXHOIIOTHH
2. | Ammpora AHHa AccHcTeHT Kadeapbl OI'bY «HMHAIL]
IleTpoBHa MaTeMaTHKH, OHOH3HKH H | HM. B.A. AmvazoBa»
HH() OPMAITHOHHBIX Mun3apasa Poccuu
TEXHOIIOTHH

PaGouyas mporpaMma paccMOTpeHa H ofo0peHa Ha 3aceJaHHH Kadeaphl MaTeMATHKH, OHO(DH3HKH
HH(DOPMAIIHOHHBIX TEXHOIOTHI
«11» HOaO6pg 20251, rpoTrokoir Ne 3 3aBeIVIOIIHI Kadeapoi / O.B. Koporeesa/

JIMCT COI'VIACOBAHMHUA

COI'JTJACOBAHO
JlexaH nedyeGHOro (paKynbTeTa " A. Kyxapunk
3aBe VIO IEHTPOM Pa3sBUTHS 00pa30BaTEILHON CpeIbl FIHCTHTYTA
MEHIHHCKOr0 00pa30oBaHH H.H. IleTrpora
3aBe VIO YIeOHO-METOJHUECKHM OT/IEIIOM I[EHTPA Pa3BHTHI
00pa30B L TeILHOH cpeabl MHCTHTYTA MEAHITHHCKOIO 00pa30BaHH I M.A. OBeuknHa
3apeayronp OHOMHOTEKON MHCTHTYTa MEIHITHHCKOTO 00pa30BaHH I E.A. HeuaeBa

PaGouas mporpamMma paccMoTpeHa M omoOpeHa Ha 3acelaHHH YUeOHO-METOAHYECKOrO COBETa
HMHucTtuTyTa MeguimiHcKoro odpasopanusa OI'bEY « HMHUIL] mm. B.A. AnmmaszoBa»y MuH3sapasa Poccuu
«20» ssaBapsa 2026 r., mporokon Ne 01/2026.



Coxpamenus

[{leHTp AnMazoBa — (elepalbHOe TOCYJapcTBeHHOE OFOKETHOE yupekAcHHe «HalmoHaIbHbBII
MEQUIIMHCKIIT  HCCIIEMOBATENIbCKHH  IIeHTp MMeHH B.A.  AimMasoray»  MHHHCTEpPCTBa
3ipaBoOXpaHeHH s PoccHiickon Depepalinm

[II] — rmpakTHYecKas IIoAroTOBKa

Kommer eHIjum:

YK — yHHBepcanbHasI KOMIIETEHII S

OIIK - oGmenpodeccHoHaIbHAS KOMITETeHI[HS
[TIK — rmpodeccrnoHanmbHasa KOMITETEHIHS

MJIK — HHIHKATOP JOCTHKEHHSI KOMITETEHITHH

OneHouHbIe MATEPHAIDI:

KB — KOHTpOILHEIE BOIIPOCHI

T3 — TeCTOBEIE 3aJaHH I

K3 — KOHTPOJIbHEIE 3alaHH ]

IIH — rpakTHYeCKHe HaBBIKH

C3 — CHTYaI[HOHHEIE 3aJaul

Wb — ucropusa GomnesHn

J1 — TEMBI 71 ITOATOTOBKH YCTHOI'O JOKIaa C ITpe3eHTalHeN
P — TemBI 111 MOATOTORKH pedepaTa



IloscHHTE/IbLHAA 3alIHCKA K paﬁuqeﬁ InmporpamMmMe 1THCIHILTHHDbBI

PabGouas mporpamma 110 JHCIHMIUIMHE «MammHHOe ©0Oy4YeHHe» HallpaBJIeHa Ha
(pOpMHpOBaHHE CHCTEMHBIX 3HAHHH H ITPAaKTHYECKHX HABBIKOB B OOIIACTH CO3JaHHS, aHAIH3a H
IIPHMEHEHHS aJITOPHTMOB, CIIOCOOHBIX OOy4YaThCAd Ha JaHHBIX M JIeJaTh ITPOTHO3BI M
OOHapPYKHBATh 3aKOHOMEPHOCTH. 3TO ITO3BOIHT CITEIHAIMCTAM BIaJeTh COBPEMEHHBIMH METOMaMH
aHaioi3a CIOHBIX JAaHHBIX, ITOCTPOEHHS ITPEeCKa3aTelIbHBIX MOZEIEH H CO3JaHMS aJallTHBHBIX
cucteM (TpyzoBast ¢yHkupsg C/01.7 mnpodceraHmapra «Bpad-knmOepHeTHK»), ITPOBOIHTD
HCCIIEAOBATEIBCKYIO JIESTEIPHOCTE C HMCIIONB30BAHMEM METOJOB MAIIMHHOIO OOYUYEeHHS 1A
pellleHHs 3ajad JHACHOCTHKH, ITPOTHO3ZHPOBAHHMS H II€PCOHAIH3HPOBAHHON MEIHIIHHEI (TPYIOBas
¢yHrmsg C/02.7 mpodcerangapTa « Bpau-kHOepHEeTHK ), a TaKKe Y4acTBOBATh B IIPOSKTHPOBAHHH H
BHEJIPEHHH IIPOrPaMMHBIX PelleHHH Ha OCHOBE TEXHOIOTHH MAaIllHHHOIO OOy4eHHS (TpYIoBas
¢y C/04.7 mpodcrangapra «Bpau-KHOepHETHKY ).

OCOOEHHOCTRIO peanu3aiuy JaHHoH IporpaMmel B MI'BY «HMHAI] mm. B.A. Anmazoay
SIBIISIETCSA OPHEHTAIMA HAa aHAIH3 MeJHKO-OHOIOTHYeCKHX JaHHBIX. PSI MpakKTHYeCKHX 3aHATHIH B
popmare 1a0OpPaTOPHBIX PalOT TIIOCBSINEH PEIIeHHI0 IIPHKIAJAHBIX 3aJa4. Takoi (opmar
CIIOoCOOCTBYET INIYOOKOMY IIOHHMMAHHIO 53TAIlOB IIPOIECCAa MAIIHMHHOIO OOYYEHHS — OT
ITpeo0padoTKH JaHHBIX H BEIOOpa IIPH3HAKOB 0 BAIHIAIMH H HHTEPIIPETAI[HH Pe3yiIbTaToB, YTO
ITO3BOJIMT BBITYCKHHKAM 3((eKTHBHO NPHMEHSTh IOITy4YeHHbIE KOMIIETEHIHH A1 Pa3paOOTKH H
HCCIIEAOBAHHS HHHOBAIHOHHBIX PEIEHHH B 34PaBOOXPaHEeHHH H MEIHIIHHE.



1. HEJIb 1 3AJIAYY U3YUHEHUA JINCIHAITJINHDBI

Ileab H3y4YeHHA JHCIHILTHHDL

CdopmMupoBaTh y 0OYYAKOINErOCS CHCTEMHOE IIpef[cTaBIIeHHE O MEeTOJaxX, alTOpHTMax H
IIPaKTHKaX MAaIIHHHOIO OOyYeHHd KaK O KIIOYEeBOM HHCTPYMEHTE JUIT  CO3JaHHSI
HHTEJUIEKTVAJIbHBIX CHCTEM aHAJH3a JAaHHBIX, ITOAJEPKKH IIPHHSATHS PellleHHH H Ppa3padoTKH
HHHOBAIHOHHBIX TEXHOJIOTHH B IH(POBOM 3IpaBOOXPAaHEHHH H OHOMETHI[HH CKITX HCCIIeI0BaHH SIX.

3aaaun H3y4YeHHs JHCIHILIHHbI:

1. Bripaborka vy oOyyaroIuxcsd HABBIKOB PEIIEHHS IIPHKIAJAHBIX  MEJTHKO-
OMOIOTHYECKHX 3a7lad C ITOMOINBIO OCHOBHBIX ITApaJHIM MAIIHHHOrO OOy4ueHHS (0Oy4eHHE C
yuuTeneM, Oe3 YUHTeId, ¢ ITOAKPellZIEeHHEM), BKIIOYas ITpefoOpaloTKy JaHHBIX, ITOCTPOEHIE,
BaJIMAAIHIO H HHTEPIIPETAL[HIO IIPOTHOCTHYECKHX MOJIETIEH.

2. OopMHPOBAHHE YV OOYYAIOIHXCS ITOHHNMAHHI MaTeMaTHYeCKHX OCHOB, apXHTEKTYD,
o0acTel IIpHUMeHEHHS H OTPaHYEHHI KIIFOYEBBIX KIIACCOB alll OpPHTMOB.
3. O3HaKOMIIEHHE OOYYAFOIHXCSI ¢ COBPEMEHHBIMH (ppeHMBOpKaMH, OHOTHOTEKaMH H

TEXHOIOTHSIMH MaIIIHHHOIO OOYYeHHS, a TakKKe BBIPpaOOTKAa ITPAaKTHYECKHX HABBEIKOB HX
IIPHMEHEHHS  JUII  aHallM3a  THIIOBBIX  OHOMENHMIIHHCKHX  JaHHBIX  (H300pa’keHHS,
CTPYKTYPHPOBAaHHbBIE KIIMHHYECKHE 3aITHCH ).

4. DopMHPOBAHHE Y 00YYAIOIMUXCSA KPHTHYECKOIO ITOHHMMAHHS 3THYECKHX acCIIEKTOB,
TpeOOBaHHI K BOCIIPOH3BOAHMOCTH PEe3VIIbTAaTOB H METOAOJIOTHH JOKa3aTEIIFHOIO MAIHHHOIO
00yUeHHs B KOHTEKCTe pa3paOb0TKH OTBETCTBEHHBIX H O€30IMaCHBIX MeJHIIHHCKIX PeIIeHHII.

Illtannpyemblie pe3yabTarbl 00yUeHHA [0 JUCIHILINHE:
B pesymsmame uzyuenus npozpammol OUCYLNALHBL V 00VYaOUje2ocs QopMuUpyomces cieoyioujile
KOMHEemeHLjLLL

YK-1.1 IIpoBOIHT KpHTHYECKHI aHaIH3 IPOOJIEMHOH CHTYAaIlHH H (POPMYIIHPYET OI[eHOYHBIE
CYKIEHHSL. |

YK-1.2 llpumeHSeT CHCTEMHBIH IIOAXOJ TIIPH IUIAHHPOBAHHM M PEIIEHHH 3aJady B
ITpodecCHOHAIBHOH 00IAacTH. ;

OIIK-1.3. [IprMeHsIeT  coBpeMeHHBIE  HH(pOPMAIHOHHBIE  TeXHOJOIHH,  BKIIIOYas
HHTEJIIEKT YalIbHBIE METOJIBI JJIS aHAIIM3a MEIHIIHHCKIX JaHHBIX. |

IIK-6.2. PaspabareiBaeT CHCTEMBI OOBEKTHBH3HPOBAHHON OI[EHKH COCTOSHHS IIalllieHTa Ha
OCHOBE IIEPCOHAIBHBIX MEIHIMHCKHX JAHHBIX (IIPOTHOCTHYECKHE IIKAJbl, JHATHOCTHYECKHE
aJITOPHTMEL, PeIIarOIie ITPaBHia).;

[IK-10.2. IIpoBomUT TeOpeTHYeCKHE H SKCIIEPHMEHTAIBHBIE HCCIEJAOBAHHI C  IIEJIBIO
pPacIIMpeHHs] HAyYHBIX 3HAHHH, ITOIYYeHHS HOBOH HH()OPMAIIHH, ITPOBEPKH THIIOTE3, PEIleHHS
npoOieM, pa3pabdOTKH HOBOH IIPOAYKIHH B cdepe (PyHAaMeHTaIbHBIX MeIHKO-OHOIOTHYEeCKHX
U CI[UITIIHH

IIK-11.2. ObpabaTriBacT SKCIEPHMEHTAIBHBIE JAHHBIE H AHATH3HPYET PE3YILTAThl MEIHKO-
OMOIMOTHYECKHX  HCCIeJOBaHMH  C  HCIIOIB30BAHHEM  CIIEIHAIM3HPOBAHHEIX  SI3BIKOB
ITPOrpaMMHPOBAHHS, CTATHCTHYECKIX ITAKETOB.

5. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OBPA30BATEJIbHOI ITPOI'PAMMBI

JlucupmmiHa BXOAUT B biok 1. « JIucipmmiHel (MOIYIH)» Yu4eOHOr O IJIaHa IO CIIEI[HATIbHOCTH
30.05.03 MemmuHCKass KHOePHETHKA, B IO YacTh (pOPMHPYEMYIO Y4aCTHHKAMH
00pa30oBaTeIbHBIX OTHOIIIEHHH. .

JIMCIHIIIMHA H3Y4aeTCs Ha OCHOBE paHee OCBOSHHBIX JHCILIHIUIHH/IIPAKTHK Y4eOHOIO TUIaHA:
—  «Hupopmarmka »
—  «OCHOBBI ITpOr paAMMHPOBAHHSD»



—  «buonnpopmaruka»
JlncuprmHa oOecIieYnBaeT H3YYEHHE ITOCIIEYEOIIIX JHCIIHIUIHH/ITPAKTHK Y4eOHOT O IUIaHa:

—  «HenpoHHEIE CETH B MEAHIIIHEY
—  «HayuHo-HccemoBaresbckasa padora



6. TPEBOBAHN K PE3YJIbTATAM OCBOEHUMA JUCIHHAIIJIMHbBI

B pe3ynbsTare 0CBOEHHS IIPOrPaMMBbI AU CIUIUIHHEL Y 00Y4arOIIerocs (OpMHPYIOTCS CIIEAYIOITHE
KOMITETEHI[HH,
yYCTAHOBIIEHHBIE ITPOrPaMMOIl CIIEI[HAIHTETA:

O1eHoYHbIe
Il1aHupyemMble pes3ybTaTbI MAaTepHaJibl,
Koa n HaumeHosanne | Koa m HammMeHoOBaHHe
o0yJenus (IMoKa3aTe M NI [poBepAIoIIe
KOMIIET eHIIMH NJK
OLICHHMBAHM 5) pe3yJabTAThI
00y1eHHu A
YK-1. CriocoGen YK-1.1 IIpoBogut 3HaeT: KpUTepHH BEIOOpa J71 TEKYIIET O
OCYLIECTBIIATD KPUTHYECKHH aHaJIH3 IIOCTAHOBKH 3aa4yH B KOHTPOJIA:
KPHTHYECKHIT aHAJTH3 IIpOOJIEMHOH CHTVYAI[HH | 3aBHCHMOCTH OT XapaKTepa C3,KB
[P 0OJIEMHBIX CHTyalHi Ha | H (DOPMYJIMPYET MeIUITHHCKOH ITPOOIIEMBI, Jma
OCHOBE CHCTEMHOT'O OLIEHOYHEIE CYIKIICHHS. ITPOMEKYTOUHOH
roIXona, BeIpadaThIBaTh ATTECTAL[IH
CTPaTErHIO EHCTBHH. T3
YMeEeT: IPOBOAUTH J171 TEKYIIET O
KPHUTHYECKII aHAIH?3 KOHTPOJIA:
MEIHIIHHCKOH ITPOOIIEMHOH C3, KB
CUTYaIlMN IJI1 ortpeacrieHus | Js
BO3MOKHOCTH H ITPOMEKYTOUHOH
1[e11eco00pasHOCTH €€ aTTECTAL[HH:
PELIEHHS MeTOLaMH T3
MAIITHHHOTO O0YYEHHS,
YK-1.2 IIpumeHser 3HAaeT: OCHOBHEBIE THITHI 3a4a4 | JIJI TEKVIIET O
CHCTEMHBIH ITOIXO/ MAIITHHHOTO O0YYEHHS KOHTPOJIS:
IIPH IJITAHHPOBAHHH H (knaccudukaims, perpeccus, | C3, KB
PEIIEHHH 3a71aY B KIIaCTEPH3AIH), CHCTEMHBIH | {11
Ipode CCHOHAIIbHOM IOIX O K IIPOEKTHPOBAHHIO ITPOMEKYTOUYHOH
00JIacTH. KOHBekepa (pipeline) aTTeCTal[HH
MAIIIHHHOT'O OOYUEHHS: OT T3
(OpPMYITHPOBKH THIIOTE3EI H
cOopa JaHHBIX O BaJIMIaIlHH
MOJIEIIH H HHTEPITPET AL
PE3YIIBTATOB.
YMeeT: IPHMEHATH JIT1 TeKVYILET O
CHCTEMHBII TTOIXO IIPH KOHTPOJIS:
IDIAHHPOBAHHH 3TAIlOB C3, KB
PEIIEHNS 3a/[ayll: IIOArOTOBKA | JJId
IAHHBIX, BEIOOD METPHK, ITPOMEKYTOUYHOH
IIOCTPOEHHE, CPABHEHHE 1 aTTECTAL[MH:
BEIOOP (PHHAJIBHOH MoJemi ¢ | T3
YYETOM TTIPeIMETHOMH
OO0IacTH.
OIIK-1. CriocobeH OIIK-1.3. IIpumeHsier | 3HaeT: clielH(pHKY paOOoTH ¢ | J[JIS TeKyIero
HCHIONB3OBaTE HIPHMEHATL | ooppeMeHHEBIE Pa3ITHYHBIMH THITAMH KOHTPOJIIS:
(pyHIamMeHTalbHbIE H
N — HH(}OPMAIHOHHEIE MeJHIMMHCKIX JaHHbIX C3, KB
€CTECTBEHHOHAY THbIE TEXHOJIOTHH, BKIIFOYask | (BpeMeHHBbIE PSbl/CHIHANIBL, | J7Is
3HAHHA A [IOCTAHOBKH H | HHTEJUIEKTYalIbHBIE TaOIIMYHBIE TaHHBIE, ITPOMEKYTOUH O
PeMIEHHA CTaHAAPTHBIX H METOJIBI IS aHAIH3a n300pakeHH H T.J1.) Ha aTTeCTAL[HH
HIHOBALHOHHBIX 3a/ia™ MEIUIHHCKIX JaHHBIX. | 3Tanax IpeJoOpadoTkH, T3




1p opeccHOHATBHOH
TNEeATENbHOCTH

CO3ZIaHH H 0TOOpa
npH3HaKoB (feature
engineerning & selection);
COBpPEMEHHBIE OHOITHOTEKH
(HanpuMep, scikit-learn,
XGBoost, CatBoost) gna
peaTH3aI[HH H CPaBHEHH
KIIACCHYECKHX aJIr OPHTMOB
MAIITHHHOT'O O0y4YeHHS.

YMeeT: IIPHMEHSTH J71 TEKYIIET O
COBPEMEHHEIE KOHTPOJIS:
HHTEIUIEKTYalIbHbIE METOBI C3, KB
(aJIr OpHTMEI MAIIIHHHOT O Ja
o0y4YeHH ) U1 aHalIH3a ITPOMEKYTOUYHOH
MeIUITMHCKHX JTaHHBIX: aTTeCTAL[HH
CTPOHTEH IIPOrHOCTHYECKHE H | T3
IIMArHOCTHYECKHE MOJEIIH,
BEISIBIISITh CKPHITBIE
3aKOHOMEPHOCTH,
PEaIH30BEIBATh TTOIHBIN
IIMKJI aHaJ3a JaHHBIX.
3arpy3Ky H OUHCTKY,
HCCIIEOBATE L CKHIT aHAIIH3
(EDA), mpoeKTHpOBaHHE
IPH3HAKOB, OOYUEHHE U
TOHKYIO HACTPOHKY MOJIETIEM,
X BaJIMAIHIO.
[IK-6. CriocobeH IIK 6.2 PaspalGaTriBaeT | 3HAET. IIPHHI[HIIEI JIT19 TeKVIILET O
IO ePKHBATH CHCTEMEI IIOCTPOEHN S, BAIIHIAI[HH KOHTPOJIS:
IESATEIIbHOCTD O00BEKTHBH3HPOBAaHHOH | (BKIIIOYasIiepekpecTHYIO)H | C3, KB
Me JUI[HHCKHX OL[EHKH COCTOSHHA KaIMOPOBKH Jma
CIIEIHAIIM CTOB, ITallHEHTa Ha OCHOBE JIMAarHOCTHYECKIX H ITPOMEKYTOYHOH
TIPHHSTHE TIePCOHAIL HBIX IIPOTHOCTHYECKHX MOJICTIEH, | aTTECTaI[HH:
KIIMHITYECKHX 1 MEJUIMHCKIX JaHHBIX | METPHUKH OIEHKH KaueCTBa T3
VIIPaBJIeHYECKHX (IIpOrHOCTHYECKHE OHHApHOHN 1 MHOTOKJIACCOBOH
PELIEHHI HA OCHOBE IIIKAJIEI, KIIaCCH()HKAI[HH B
HICITOJIb 30BAHI S IHATHOCTHYECKHE MEIHUITHHCKOM KOHTEKCTE
HH(]p OpMaI[HOHHBIX aIr OPHUTMBEL, (YYBCTBHTEIIBHOCTD,
TEXHOIIOTHH. pelnaromnie ImpapHia). crierupuIHOoCcTh, AUC-
ROC).
YMeeT: paszpabaTeIBaTh H J71 TEKYIIET O
00y4aTh MOJEIH IS 3314 KOHTPOJIS:
OHHapHOH H MHOTrOKJ1accoBon | C3, KB
KJ1aCCH(DHKAI[HH Jma
(IHarHOCTHKA), PErPEeCCHH ITPOMEKYT OYHOH
(ITpOrHO3 HEITPEPEIBHOT O aTTECTAL[HH
IOKa3aTellsl) H ceTMeHTarui;, | T3

OIIEHHBATh KITHHHYECKYIO
MTOJIE3HOCTh MOJIEIH,
aHAIIH3HPOBATh OIMHOKH,
(OpMHpPOBAThH PEMIAIOIIIE
ITpaBHJIa HA OCHOBE




ITOPOI'OBBIX 3HAYeHHH
BCPOAT HOCTEH MOJIEITH.

ITK-10. Criocoben

[P OBOJTHTh Hay4YHbIE
HCCNIeOBaHHA B 00Mac TH
MeIHKO0-0HOMOMHY eC KHX
IHCLIHMIUTHH Ha OCHOBE
MaTeMaTHUYECKHX METOOB H
BbIYHCITHTEIbHBIX CPEJICTB.

I[IK-10.2. IIpoogHT
TEOpEeTHYECKHE H
SKCIIEpHMEHTAJIbHbIE
HCCIIETN0BAHHIA C LIETThIO

pac IHp eHH:A Hay YHbIX
3HAHHH, [TOJIYYE€HHA HOBOH
HH(pOpPMALJHH, ITp OBEPKH
THII0TE3, PENIEHHA ITIpobIeM,
pa3padoTKH HOBOH
TIPOZIYKLIHH B cepe
(PYHAaMEHTaIbHbIX METHKO-
OHOJOTHYECKHX JHCLHITIHH.

SHaeT: MeTOLOIOIHIO
IIOKa3aTelIbHOI'O MAIllHHHOT'O
O0yYeHH L, IIPHHIIHITEI
OpraHH3aIHH KOPPEKTHOI'O
sKCIIepHMeHTa (pa30HeHHe Ha
BEIOOPKH, KPOCC-BaTHIAI[HA,
CIIeItoe TeCTHPOBAHHE);
COBPEMEHHEIE ITOAXOABI K
padore ¢
HECTPYKTYPHPOBAaHHBIMH H
CIIa0OCTPYKT YPHPOBAHHEIMH
KIIMHHYEeCKHMH TeKCTaMIH C
HCITOJIb30BAaHHEM METO/LOB
00pabOTKH eCTECTBEHHOI'O
SI3BIKA, OCHOBEI ITOCTPOESHH S
HcCIIeIoBaTe b CKHX
ITaHIUIAIHOB,
o0ecITeunBaroIHX
BOCITPOH3BOAUMOCTD

| PE3YIBTATOB.

JIT19 TeKVIILET O
KOHTPOJIS:

C3,KB

Jma
ITPOMEKYTOUHOM
aTTECTAL[HH:

T3

YMeeT: Imony4arh HOBVIO
HH()OPMAIIHIO H 3HAHHS H3
CIIOKHBIX MEJIHKO-
OHOIIOrHYECKHX JaHHBIX
ITyTEM ITPHMEHEHN S METOOB
o0yueHHS 6e3 YUHTEILS
(KnacTepH3als, CHHKEHHE
Pa3MePHOCTH) H BBISBIICHHS
JTaTEHTHBIX (DAKTOPOB;
paspabaThIBaTh U
TECTHPOBATH ITPOTOTHITEI
AITOPHTMIYECKHIX PeIleHU T
(HOBBIE KOMOHHAIHH
IPH3HAKOB, aHCaMOJIH
MOJIENIEH) A1 3a7au
(pyHIaMeHTaIbHOH H
TPHKIIAJHOH MEJIHIIHHEI,
HHTEPIIPETHPOBATH
PE3VIILTATEL PaOOTEI MO EIEH
(HarmpHMep, ¢ TTIOMOIIBIO
aHAJIN3a BaKHOCTH
npu3HakoB, SHAP, LIME) B
KOHTEKCTE MeJHI[HHCKOI
3aJlauH IS ITOIEPKKH
TIPHHSTHS PEIEHIH.

JIT19 TeKVIILET O
KOHTPOJIS:

C3,KB

Jma
ITPOMEKYTOUHOM
aTTECTAL[HH:

T3

ITIK-11. CriocobeH
IUIAHHPOBATh MEIHKO-
OHOJIOTHYeCcKOEe
HCCIIeOBaHHE, BHENIPATh

[IK-11.2. ObpabaTthiBaeT

SKCTIEPHMEHTAJIBHBIC
HaHHbIC H aHaJIH3HPYCET
PEIVIIbTaTbl MCIHKO-

3HaeT: crienHpHIecKHe
MeTPHKH OIIeHKH KaueCcTBa
MOJIeNIEH MAITIHHHOT'O
O0OYUEHH S B MeTHI[HHE

J171 TEKYIIET O
KOHTPOJIA:

C3,KB
Js




PE3YIILTATHI B MPAKTHKY C
HCIT0JIB3 0BaHHEM METOJ]OB
MaTeMaTHYECKOH

CTATHC THKH H

moKa3aTelbHOH METHLHHDI.

OHOJIOTHY ECKHX
HCCJIETOBaHHH C
HCIT0JIb30BaHHEM
CMELIHAIH3HP OBAHHBIX
A3BIKOB IMPOIp aMMHpP OBaHHA,
CTaTHC THUYECKHX TTaKETOB.

(4YYBCTBHTEIHHOCTD, ITPOMEKYTOUYHOH
criertuguuHocth, AUC-ROC, | arTecTarum:
Fl-score u T.1.) H X T3
IIPHMEHHMOCTH B

3aBHCHMOCTH OT

KIIMHHYECKOH 3aJauH,

METOJIBI O0PabOTKH H

ayTMEHTAIH TaOIITYHBIX

IAHHBIX, HAIIPABJIEHHEIE HA

O0oprOy ¢ aucdamaHcoM

KJIaCCOB,

MYIIb THKOJUTHHEAPHOCTBIO H

ITOBBIIIIEHHEe 00O00IIaroIen

CITOCOOHOCTH MOJIeIeH.

YMeeT: oOpabaThIBaTh CHIPEIE | J[JIS TEKVYILETO
SKCIIEPHUMEHTAJIBHEIE H KOHTPOJL:
KIIMHHYECKHE TaOIIHMYHbIE C3, KB
TaHHBIE (BKIIOYAS OUHCTKY, Jma
HMITYTAI[HIO ITPOITYCKOB, ITPOMEKYTOUYHOH
KOIHPOBAHHE aTTecTal[HH:
KaTerOpHaJIbHbIX T3
TIEPEMEHHEIX,

HOPMAaTH3AIHIO) IS
MTOCIIeAYIOIIETO aHaIH3a
MeTOJaMH MAITHHHOTO
00yUEHH S, HCITOIIb30BaTh
CTIEI[HAIIH3HPOBAHHEIE
OHOIMOTEKH H S3BIKH
nporpaMmMupoBaHis (Python,
R) 171 Bcero 1pkia
HCCIIeIOBAHH ST, OT
CTATHCTHYECKOI'O aHAIIH3a U
BH3YaIIH3aL[HH JIO
TTOCTPOEHH S, BaTHAAL[HH H
TOKYMEHTHPOBAHH I MOJIEIIEH
MAIIHHHOI'O OOYYEHHS.
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7. COJAEPKAHHUE JUCHHUIIVIMHBI, CTPYKTYPHPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C VYKA3AHHUEM OITBEJEHHOI'O HA HHX KOJ/IMYECTBA
AKAJEMHNYECKHNX YACOB 1 BU/10B 3AHATHU

4.1 O0beM MMCHMILIHHLI B aAKaJeMHYeCKHX 4YacaX, BbIICJEHHBIX HA KOHTAKTHYIO PpadoTy
o0yuarmuxcss ¢ TMpenoJaBarejieM H HAa CaAMOCTOATEbLHYH BHeAYIMTOPHYH padoTy
o0yJarommxcs

TpynoemkocTh KoJin4yecTBO 4acoB
. B Kypc-4 Kypc -4
B 0 0 Kypc-3 . .
b aKaJeMH'1eCKHX yPe cemectp - 7 cemMecTp - 8
cemectp - 6
yacax

KonrakTHas padoTa
00YJAIOIIMXCA C 197 79 79 4R
npenojaBaTeieM
(BCero)
M3 HuX:

SAHALI 72 24 24 24
JIEKI[HOHHOI'O THIIA

SAHIIL 120 48 48 24
CEMHHAPCKOr'o THITA
CamocroarebHasn
BHeayJIHTOpHasA padora 96 36 36 24
(BCero)
[IpoMeKyTOUHAS 36 36
aTTeCTalHI — BK3aMeH
OBmias TPyI0eMKOCT 324/9 yacer/3.e. | 108/3 yacrer/3.e. | 108/3 vyacei/3.e. | 108/3 yacrwi/3.¢.
JUCIHILIHHDI

M3 mmx Ha I1I1 ﬁf? 6 5 5 5

YyuebHo20 niana)

4.2 Cogep:xkaHue JHCHHILIHHLI, CTPYKTYPHPOBAHHOE IO pa3JesiaM C¢ YKAa3aHHEeM OTBeJeHHOI0
HA HUX KOJIHYECTBAa aKaJeMHYeCKHX YACOB H BHJI0B 3aHATHI

KonTtakTHas padoTa,
CamocrositeibHA
HaumeHoBaHue aKaJaeM. 4
3| 3 Hux
pasaeJioB JaHATHA JaHATHA Bceero
BHeAYAUTOpHAA Ha 1111
M CIHILIHHBI JEKIHOHHOI | CEMHHAPCKOT
padoTra
0 THIA 0 THIIA
Kypc - 3 cemectp - 6
Pasgen 1. BeegeHue B
MAaIIMHHOE O0VUYEHHE H 8 16 12 30
pe100padOTKY JAHHBIX
Pasgen 2. O0yueHue ¢
VUHTEIEM: PETPECCHS H 8 16 12 30
KJIa CCH(PHKAITH ST
Paspgen 3. 2
AHcaMOJIeBbIe METOIEI 8 16 12 36
H OIlEHKa MOJIeIIeH
Bcero 3a cemecTp 6 24 48 36 108 2
Kypc - 4, cemectp — 7
Pasgen 4. O0yuyeHue
0e3 yuuTessa H paboTa ¢ 8 16 12 30
IpH3HAKaMH
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KonrakTHas padora,

CamocrositeibHA
HanmeHnosanmue aKajJgemM. 1
| 3 Hux
pasaeJjoB JanAaTua Janarua Bcero
BHeAYIHTOpPHAsA Ha 111
M CIMILTHHbI JEKIHOHHOI | CEMHHAPCKOr
padoTa
0 THIIA 0 THIIA

Pasgen 5. O6paboTrka
TEKCTOBBIX H 8 16 1 36
IIOCIIEOBATEIIBHEIX
JTAaHHBIX
Pasgen 6. BHeapeHue, 2
HHTEPIIPETALM S H 3THKA 8 16 12 36
ML B MeguiiHe
Bcero 3a cemectp 7 24 48 36 108 2
Kypc - 4, cemecTp — 8
Pasgen 7. lladIuiaiHel
MAIIIHHOI0 O0OYYEHH I 8 8 12 28
H aBTOMAaTH3aI[H g
Pasgen 8. [IpukinaaHeie 2
POSKIBIE 16 16 12 44
METHIIHHCKOH
KHOEPHETHKE
Bcero 3a cemectp 7 24 24 24 72

HUTOI'O 72 120 96 324 0
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4.3 Temaru4ecknil IVIAH 3aHATHII JIEKIIMOHHOIO THIIA (710 ceMecmpam)

O11eHOHbI
IlepeyeHnb Ko0B
e
NJIK,
Ne | HamMeHoBaHHe MAT epHAJI
Yacel | Kparkoe coaepkaHHe 3aHATHSA ¢dopMHpPYEMBIX B
/I | TeMbl 3AHATHA : bl 1Al
mpouecce
TeKYIIero
OCBOEHHS TEMbI .
KOHT POJIsi
Kypc - 3 cemectp - 6
Pasjges1 1. BBenene B MammaHHOE 00YUeHHE H NIPeJo0padoTKY JaHHBIX
1. OCHOBHEIE ITIOHATHS. IIPH3HAKH,
OOBEKTEHI, LIETIERAS IIEPEMEHH AL
BregeHue B [TocTaHOBKa 3aay:
MAIIIHHHOE KIIaCCH()HKAIHS, PErPecCH,
00yUYeHHE. KinacTepu3arys. [1prmMepsl YK-1.1, YK-1.2,
1.1 2 - KB, C3
3aJayl M THIIBI METHIIMHCKIX ITPHMEHEHHH [IK-6.2, OIIK-1.3
ML B (ITHAarHOCTHKA, ITPOrHO3,
METHIIHHE. CTpaTH()HKAIHSI PHCKOB).
KpHTHYEeCKHH aHAIIH3
IIPUMEHHMOCTH.
JKHM3HeHHBIH 1. CRISP-DM u aHanoru. Padora c KB, C3
1K1 ML- TaHHBIMI . cOOp, OUIHCTKA
IPOEKTa U ITPOITYCKH, BEIOPOCHI
12 P y | (IIPOITYCKI, BHIOPOCED). VK-1.2, TIK-11.2
3Tarbl HccenneoBarens ekl aHams (EDA).
Ipego0paboTKH CHCTEMHBIH ITOIXOJ K
ITAHHBIX. IUTAaHHPOBAHHIO ITPOEKTA.
Konuporanne 2. One-Hot Encoding, Label KB, C3
KaTeT OPHAJIbHEI Encoding, Target Encoding.
1.3 | X IpH3HAKOB H 2 Metomp!l Hopmarmizarne (MinMax, | OIIK-1.3, ITK-10.2
MacIITaOHpOBaH StandardScaler) 1 X BIIISIHIE Ha
HeE. PasHBIE Al OPHTMEI.
3. IIpoGnema aucdananca B KB, C3
bamaHcHpoBka
METHIMHCKIX JaHHBIX. MeTOmBI
AAHHbL I emmeHus. oversampling (SMOTE)
1.4 | paGora c [P 9 PHS > | OTIK-1.3, TIK-11.2
undersampling, B3BelIHBaHHE
nucdaraHcOM
KII1acCOB. BEIOOp MeTpHK 14
KIIaCCOB.
HecOallaHCHPOBaHHEBIX JTaHHBIX.
Pasges 2. O0yueHHe ¢ YUuTeJdeM: perpeccisi H KJaaccH(puKanusa
1. MaTeMaTHYeCcKHe OCHOBBI, KB, C3
- [ IIOTEPE [EHTHBII
JIIHeTHAS I S)r}[)H i{m HHute Hp E:TII?MEMGCTL
2.1 | mormermueckas | 2 YU ARIEPUPELAPY OTIK-1.3, TIK-10.2
DG IS KOA()PHIIHEHTOB. Perymsapuzaiiisg
PELD ' (L1, L2) a1 6opeOHI C
Iepeo0yUYeHIEM.
Meron k- KB, C3
o 1. IlprHigin pa®oTel, BEIOOPD ’
OIIUKATIIIX MeTpHKH H k. ITpeamonoxeHue o
R e (K.,NN) 2 HE3aBHCHMOCTH ITPH3HAKOB. OIIK-1.3
1 HaneHEIN
. 9 [ IppuMeHHMOCTE IJ151 OBICTPOrO
OAHECOBCKIIT OTOTHITHPOBAHHS B MEIHIIIHE
KJIaCCH()HKATOP. 1P b '
Permaronnie 2. IIpHHIHII ITOCTPOEHHS: KB, C3
- Pt b OIIK-1.3, [TK-6.2, :'
2.3 | mepeBbs IS 2 KpHTePHH (3HTPOIH S, J[KHHH), 1K-10 2
KJIaCCH()HKAI[HI pacIeIvieHHe, ITTyOHHa. '
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H PerpecCHH.

HurepripetupyeMocts. [Ipodiema
Iepeo0yUYEeHH I H CTPHKKA
IIEPEBBLEB.

3. 'eoMeTpHyecKas KB, C3
Merozt HHTEPITPETALHSL, Pa3AelIsarolas
2.4 E;ff;p;:m THIIEPIUIOCKOCTD. AmepHeni Tprok 1 | OITK-1.3
b HEITHHENHEBIE ITpe00pa3oBaHHs.
(SVM).
[TapameTpsrr C 1 gamima.
Pasges 3. AHcaMoJieBbIe MEeTOLI H OI[EHKA MoJeJIeil
1. AHcaMO/mpoBaHHE KaK CIIOCO0 KB, C3
BarrHHr 1 TIOBBIIIEHH S YCTOHUHBOCTH H
3.1 | anropurMm TOYHOCTH. byTCcTperl- OIIK-1.3, IIK-10.2
Random Forest. arperupoBaHie. BaXHOCTD
npH3HakoB B Random Forest.
[ pagHeHTHEIH 1. IIpHHIMII ITOCTIEOBATEIFHOT'O KB, C3
OYCTHHT HCITpaBJIeHH I OIMHOOK. OCHOBHEBIE
3.2 | (XGBoost, HJIEH COBPEMEHHBIX Pearti3alHi, OIIK-1.3, IIK-10.2
LightGBM, HX CHJILHBIE CTOPOHBI IS
CatBoost). TaOIMYHbBIX JAaHHBIX.
Y EE— 2. MSE, MAE, R=. Accuracy, KB, C3
DI.[EI—EG[ Precision, Recall, F1-score, ROC-
3.3 | mogeneit: ﬁﬂf;{fiiﬂp D ?}fﬂ | TIK-6.2, TIK-11.2
pPErpeccHsa H VIO SAA@TLy (HATIPHMED,
MakcrmMm3ang Recall mosa
KITaCCH(pHKAITHI.
CKPHHHHTA).
BEIJ]II,I[&I;[.I[H 3. IIpHHIMIIEI KOPPEKTHOH KB, C3
MOJ[ETIEH:
. Bammgarny. Ctparerns k-fold,
3.4 | °P StratifiedKFold. Pasgenenne Ha VK-1.2,TIK-11.2
BaJIH AL, . .
train/valid/test. ITpoOGnema yreuxu
pasIeeHHe
JTAHHBIX.
BEIOOPOK.
Bcero 3a
ceMecTp
Kypc - 4 cemectp - 7
Pasgesa 4. O0yueHne 0e3 YUHT eI H padoTa ¢ IPH3HAKAMHA
1. Ilemm ximactepus3ai(ii B KB, C3
MeJHIHHE (CTpaTH(HKAIHS
Knacrepuszanus: TITAI[HEHTOB, ITOHCK IIOATHIIOBR
A1 K-Means, 3a0oneBaHHI ). AJITOPHTMEBL, HX OIIK-1.3, IIK-6.2,
| HepapxXHyecKasl, TOCTOHMHCTBA, HEAOCTATKH H IIK-10.2
DBSCAN. HacTpOHKa. BEIOOp METPHKH H
YHCIIa KIacTepoB (MeTOJ TOKTS,
CHITYDT).
1. Ilems — BU3YVaIH3aIps u KB, C3
CHIDKEHITE yaaleHne mryma. MareMaTHuecKas
A INMEDHOCTIL ocHoBa PCA. HemmellHbIe METOIEI
42 Ec N f_SNE ' (t-SNE. UMAP) s Busyambroro | OTTK-1.3, TTK-10.2
UMAP. aHaIIM3a CIOMKHBIX MEIHIHHCKIX
TaHHBIX. MHTepIIpeTalis
KOMITOHEHT.
13 Ot1bop u 2. Metogs!r pumpTparim, obeprkun | YK-1.2, OIIK-1.3, | KB, C3
| KOHCTPYHPOBAH H BCTpoeHHOoro ordopa. Co3manue | IIK-10.2
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HE IIPH3HAKOB

HOBBIX ITPH3HAKOB Hd OCHOBC

(Feature IpeAMeTHOH 00nacTH (HaIpHMeDp,
Engineering). pacueT KOMOHHHPOBAaHHBIX
HHIEKCOB M3 KIIMHHYECKHX
aHAIH30B).
3. IIpoaBHHYTEIE METOEI KB, C3
Pabora c POZBIHYE & . ’
komupoBaHud (Target Encoding,
RATCTOPHATIBHRT CatBoost Encoding). Paora c
44 |vmn &) OTIK-1.3, [IK-11.2
HepapXHYeCKHMH H BpEMEHHBIMI
TTOPSIKOBBIMH
IpHU3HAKaMH B MeJHI[HHCKHX
IAHHBIMH.
3aITH CSIX.
Paszges1 S. O0padoTKa TEKCTOBBIX H 0C/1€10BATE/IbHbIX JAHHbBIX
OCHOBEI KB, C3
1. IIpegobpaboTKa KIMHHYECKHX
o0paboTku _
TEKCTOB. TOKEHH3AIIHSL,
SUTECIBEIIIONO TIEMMAaTH3aI(Is, YIalIleHHe CTOII-
5.1 | sa3exa (NLP) Y 9 OIIK-1.3, IIK-10.2
14 CIIOB (C Y4eTOM MeJHITHHCKOMH
i{e;[mumc}mx TEPMHHOJIOTHH ). BeKTOpH3aIis
TekcToB: Bag of Words, TF-IDF.
TEKCTOB.
1. BBIsSIBIIEHHE CKPBITHIX TEM B KB, C3
Temarnyeckoe
Habopax MeIHIMHCKIX
MOACSTHPOBAHIE ITOKYMEHTOB (BBIITHCKH, HAY4YHEIE
52 | (LDA)u TM > HAyHH OIIK-1.3, TIK-10.2
craTbH). M3BneueHne
H3BIICYEHHE .
HMeHOBaHHBIX cyITHOCTeH (NER)
HH(pOPMAIIHH.
IUTS. MEHIIMHCKHX TEPMHHOB.
2. OcoO0eHHOCTH MEIHIHHCKHX KB, C3
Pabora c BpeMeHHEIX psaoB (DK, D3I,
BPEMEHHBIMI TTIFOKO03a). ba3zoBble MeTOJIBI:
5.3 | pagaMH H CKOJIb3SIIlee OKHO, H3BIIeUeHHE OIIK-1.3, TIK-11.2
ITOCIIe JOBATE IbH CTAaTHCTHYECKHX ITPH3HAKOB.
OCTSIMH. BBeejieHHe B 3aa4y
IIPOTrHO3HPOBAHIS.
3. HMcrionpioBaHie OHOMHOTEK KB, C3
loctpocr ks
5 4 | TIPM3HAKOB UL HAKOR. OT60 Ha}%gﬁe YK-1.2,1IK-6.2,
| ppeMenHEIx P - 1OOP ITK-10.2, TIK-11.2
oR HH()OpPMaTHBHEIX IIPH3HAKOB JJLT
PAAOE. TIOCTIEIVIOIET O OO YUEHH S
KITACCHYECKHMH MOJIEIISIMH.
Pasges 6. BHeapenue, nnrepuperanusa i 5tuka ML B meauiune
HMHTeprpeTanms 1. I'moGanpHas H TOKaIbHas KB, C3
MOJIETIEH: HHTEPIPETHPYEMOCTE. BaKHOCTD
61 SHAP, LIME, JUIS BaJIHAAIII MOEII BpauoM H OIIK-1.3, IIK-6.2,
| Partial MpHHATHA pemnenwii. [Ipaktnyeckoe | ITK-11.2
Dependence npruMeHeHHe SHAP 11g aHaimnsza
Plots. BKJIaJa IIPH3HAKOB.
(OCHORBEI . KB, C3
MLOps: 1. Ot skcrepuMeHTa K production.
L Koxnemusa apeida JaHHBIX
KI3HEHHBIH
0.2 (KOHIIENT YalIbHOI'O H YK-1.2, 1IK-10.2
I[HKIT MOJIEIIH,
KOBAapHAHTHOI'O) H €r0 BaKHOCTH B
MOHHIOPHHT HHAMHYHOH MeJIHIIMHCKOH cpelle
nperda. A PEAE.
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DOTHYECKHE 2. Cmemenns (bias) B JaHHBIX H KB, C3
TTPHHIHIIEL 1 arr OpHUTMax. [ IpHHITHITEL
HOPMaTHBHOE CITPaBEJIHBOCTH, ITIOAOTYETHOCTH,
0.3 | peryImpoBaHHe npo3pauHocTH (FAIR, GDPR, YK-1.1, YK-1.2
ML B TpeOoBaHHI Poc3apaBHaa3opa).
31paBOOXPaHEH OTBETCTBEHHOE HCIIOIE30BAHHE
HII. 1Z0%8
3. TpeOGoBaHHUA K OTYETHOCTH KB, C3
JlokazaTelIbHbIH (TRIPOD, CONSORT-AI).
ITOAXOM 1 CTPYKTYpa HAYYHOH ITyOIIHKAIHH
0.4 | MOATOTOBKA 1o ML. Kak nmpeacraBHTh MOJEND IIK-10.2, IIK-11.2
PE3VIILTATOR I BHEAPEHH: JOKYMEHTAI[H S,
HCCIIEOBAHH . Or paHHYEHI S, KIIMHHYECKHE
PEKOMEHTAL{HI.
Bcero 3a
ceMecTp
Kypc - 4 cemectp - 8
Pasge 7. I1aiiluiaiiHbI MALIHHHOTO 00Y4YeHH S H ABTOMAT H3AL N
4. IIpHHIMIIEI MOAYIIBHOCTH H KB, C3
BOCITPOH3BOAHNMOCTH.
I IpoekTHpOBAaHH | |
o Hcromb3oBaHie sklearn.pipelin
e JUI9 00ObeJHHEHH I STAIIOB YK-1.2, IIK-10.2,
7.1 | BOCIIPOH3BOIHM
1% ML npego0padoTKH 1 MoAempoBannsd. | I1IK-11.2
. . Pa®ora ¢ xkareropHaaIbHEIMH H
ITaFIUIaHHOB.
Y CIIOBBIMH ITPH3HAKAMH B PaMKaX
ITaHIUIaNHA.
5. MeToasl CIIy4anHoro IIOHCKa KB, C3
O THMH3AIH (RandomizedSearchCV) u
THIlepIIapaMeTP OIITHMI3AI[HI Ha OCHOBE
7.2 | OE: OaliecOBCKHX MeTOoZ0B (Optuna, IIK-6.2, IIK-10.2
ITPOJBHHYTEIE Hyperopt). Ctparerun
METO/IHI. 3(p(peKTHBHOrO IMOHCKa B OOJIBIIIOM
IIPOCTPAHCTBE ITAPaMETPOB.
ABTOMAaTHYECKO 6. O630p onbmorek (AutoGluon, KB, C3
e MaIllHHHOE FLAML). Poms AutoML s
73 00yueHHE OBICTPOrO MPOTOTHITHPOBAHIS H VK-1.1. OITK-1.3
(AutoML) B co3JlaHH OcH3IaHHOB.
HCCIIEIOBATEIBC KpHTHYECKHH aHAIN3 Pe3YIILTATOB,
KHX I[EJIIX. HHTEPITPETHPYEMOCTE.
7. OcHoBreI Docker 1714 yIIaKkoBKH KB, C3
KoHTelHepH3aIll MOZEIH H €€ OKPYKEHH .
155: 05! Cosganue rpoctoro REST API
7.4 | pa3BepTHIBaHHE (HarpuMep, Ha FastAPI) pmsa [TK-10.2
ITPOTOTHIIOB HH(pepeHca MOJIETH.
MOJIelel. JleMoOHCTpaIHs padouero 1{HKiIa
"MOJETIb KaK CEPBHUC".
Paspgen 8. IIpuk/agabie IpoeKThI B MeIHINHCKON KHOepHEeTHKE
AHams 8. Pa30op peanbHOro KeHca: KB, C3
ITOITHOTO IHKJIA IIPOrHO3 TOCIIHTATH3AIHH Ha VK-1.2. OTIK-1.3.
8.1 | mpoekra: or OCHOBE CTPYKT YPHPOBAHHBIX
- [IK-6.2, IIK-11.2
EHR no TAHHBIX 3JIEKTPOHHOH HCTOPHH
ITIPOTHO3A. OomnesHH. AKIIEHT Ha CIIellH(PHKe
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MEIUIIMHCKIX JTaHHBIX, HX OUHCTKE
H arperarfH.
Pabora c 9. Crpareru 00beJHHEHN S KB, C3
MYVJIbTHMOIAJILH IIPH3HAKOB M3 CTPYKT YPHPOBAHHBIX
8.2 | BIMH JaHHBIMH: 2 TaOJIHMI[ H HECTPYKTYPHPOBAHHBIX OIIK-1.3, IIK-10.2
TaOJMIIEL + TEKCTORBIX OTUETOB. | HOPHIHEIE
TEKCTEL. MoaeH U late fusion.
10. OcoBeHHOCTH ITOCTaHOBKH KB, C3
PernieHne 3ajgau 3aa4. OHHApHAas Vs.
METHIIHHCK O MHOTOKJIACCOBAsI KIIaCCH(PHKALIHS, VE-1.1. [TK-10.2.
8.3 | IHarHOCTHKH H 2 PaHKHPOBAHHE PHCKOB, aHAJIN?3 K-11 2
IIPOTHO3HPOBAH BpeMeH JI0 cOOBITHA (survival '
HSL analysis - BBeJiecHHEe). BBRIOOD
CTpaTeruy BaJIJal[HH.
11. Kak a(ppextHo n KB, C3
'3 (N caﬂepﬂffaTEJ]LHﬂ ITPENCTABHTD
HayHAS IIPOEKT. CTPYKTYpa IIPe3eHT ML,
8.4 2 BH3YaIIH3aL[H PE3VIILTATOB, YK-1.2,IIK-10.2
KOMMYHHKAITH
O0BSICHEHHE OM3HEC- U
B M L-1poekrax. -
KIIHHHYECKOM I[EHHOCTH,
OOCYKJIeHHE OrPaHHYEHHH.
Bcero 3a | 8
ceMecTp
4.4 TemaTH4ecKkHil IIJIAH 3aHATHH CEMHHAPCKOro THIIA (710 ceMecmpam)
dopma IlepeyeHb LIEHEE
HbI€E
nposeae NJK,
Haunmeno | Yacel, MaTepua
HHSA dopmupy
Ne BaHHE B TOM JIbI IS
3AHAT U Kpartkoe coaep:kaHue 3aHATHSA eMbIX B
Tembl | o TeMbI quciIe Hpomecce TeKYILer
P sansmas | ma I P 0
CKOI'o OCBOEHHSA
. KOHTPO.1
THIA TeMBbI .
Kypc- 3 cemectp - 6
Pasjes1 1. BBeiene B MalIAHHOE 00YUeHHe H NPeJo0padoTKy JaHHBIX
3HAKOMCT KB, C3
BO CO PaGota B Jupyter Notebook.
NTaGopar CpeIoH. 3arpyska JaHHBIX (HaIlpHMED, VK-12.
EDA Ha KIHHIYeCKHE TTOKa3aTelH).
L1 OPHa METHIIITHC 4 Buzyarmsaius pacipeaeIeHHI OLIR-1.3,
paGora AT Y AISALIEL paclipe :, ITK-11.2
KOM aHaJ3 MPOITYCKOB, BEIOPOCOB.
Habope OOpPMYIHPOBAHHE THIIOTES.
IaHHBIX.
IIpemobpa KB, C3
O0oTKa [IpakTHYecKoe IpHMeHeHHEe One-
JlaGopaT | IaHHBIX: Hot Encoding, StandardScaler. OTTK-1 3
1.2 | opHas KOAHPOBa 4 Co3IaHHe ITanIIanHa 1K-10 2 ’
pabora HHE U Ipego0padboTKH C ITOMOIIBIO '
MacIITabn ColumnTransformer.
POBAHIIE.
13 JlaGopar | bamaHcup A Peanmmzarmmg MmetomoB SMOTE OIIK-1.3, KB, C3
' OpHas OBKa RandomUnderSampler. CpaBaenune | I1K-11.2
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pabora IaHHBIX. PacCIIpeIelIeHHI 10 H II0CIIE
OaTaHCHPOBKH.
Pazgenenu KB, C3
JlaGopat - ﬂa‘i}mx Pazmenenme Ha train/test. O6yuenme | OIIK-1.3,
1.4 | opHasg OB TAHIE 4 H OILIEHKA JIOTHCTHYECKOH perpeccHu | I1K-6.2,
pabora A H KNN Ha 00palboTaHHBIX JaHHBIX. [IK-11.2
0a30BBIX
MOJIeJIeH.
Pa3gen 2. O0yueHHe ¢ YYUTeJdeM: perpeccisi H KJaaccupukanus
JIMHEeHHEIE [TogGop rumeprnapamMeTpa KB, C3
JlaGopat
51 | obHag MOJIEIH C A peryispazand (C, alpha) yepes OIIK-1.3,
' b PETYIIIPH3 GridSearchCV. Axamz snusgHng Ha | [1IK-10.2
pabora .
alfHei. KO3(p(HIMEeHTH H Ka4eCTRO.
[IocTpoeH KB, C3
He H O0yuenne DecisionTreeClassifier.
JlaGopar | BH3ValIH3a Buzyanmsanus gepeBa, aHalIHs3
OIIK-1.3,
2.2 | opHad 111581 4 BaXHOCTH IIPH3HAKOB. CTpHAKKA
[IK-10.2
pabora PEIIAFOIIH nepepa 1 OOpbOEI C
X Iepeo0yUYEeHHEM.
JIEPEBLEB.
JlaGopat Kmaccrr [TonGop auep (linear, rbf). Bmiusmue KB, C3
Kal[Hs
2.3 OpHas METOTOM 4 rmapaMeTpoB C H gamima Ha rpanuny | OIIK-1.3
pabota SUM. peleHus U Iepeo0yYeHHE.
CpaBHEHH KB, C3
e CpaBHeHHe Accuracy, Precision,
- YK-1.1,
Jlabopar | »ddexTHB Recall HecKOIBEKHX MOJIeneH
OIIK-1.3,
2.4 | opHas HOCTH 4 (JIorncrmaeckas perpeccus, KNN, [K-6.2
pabora 0a30BBIX JlepeBo, SVM) Ha TeCTOBOH Y
[TK-11.2
aTITOPHUTM BBIOOpPKE.
OB.
Paszjges1 3. AHcamMOJieBbIe MeTOIbI H OIl€HKA Mo/eJieH
JTaGopaT | AmHcaMGTs Oo6yuenne RandomForestClassifier. KB, C3
AHami3 BaXXHOCTH ITPH3HAKOB H OIIK-1.3,
3.1 | opHa# Random 4 -
CTaOMJIbHOCTH ITPEICKa3aHIII. [TK-10.2
pabora Forest.
CpaBHEHHE C OJHUM JIEPEBOM.
O0yuenne CatBoostClassifier Ha KB, C3
['pagneHT
Jlabopart . KaTeTrOpHAIBHBIX H YHCIIOBBIX
HBIH OIIK-1.3,
3.2 | opHad 4 TaHHBIX Oe3 MpeIBapHTEIBLHOIO
OYCTHHT C - . | IIK-10.2
pabora KOAHpPOBaHHA. HacTpoiika HTepaljiii
CatBoost.
H TTTYOHHEI.
BcecTopo [IoctpoeHne ROC-KpHBEBIX, ITOACYET KB, C3
JlaGopar
HH I AUC, MaTpHI[BI OITHOOK JJIS [IK-6.2,
3.3 | opHag 4 -
OIlcHKa Tyynmx MoJiennel. AHanns trade-off | IIK-11.2
pabota - gy
MOJIEIIEH. Mekny Precision u Recall.
Kpocc- [TpoBeneHte cTpaTH(HIMPOBAHHON KB, C3
JlaGopar | Bammmal 5-KpaTHOH KPOCC-BaJIMIALIHH I
- YK-1.2,
3.4 | opHasg AU 4 BBIOOpA (PHHAJIBHOH MOJIEIIH.
. | 1IK-11.2
pabora (pHHaIBEHA (DuHaIbHAS OLIEHKA Ha OTJIIOKEHHOM
s OI[EHKa. TECTOBOH BBEIOOPKE.
Bcero 3a cemecrtp 48

Kypc - 4 cemectp - 7
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Pa3zgen 4. O0yuenue 0e3 yunTe/is 1 padoTa ¢ IpU3HAKAMH

Knacrepus KB, C3
auﬂ:'f [IprmmeHenne K-Means 1 DBSCAN ’
TATHIEHTO K JJaHHBIM aHAJIM30B KPOBH.
JlaGopat a HMHTeprpeTammnsg KJI1acTepoB C
4.1 OpHas b 1o IIPHBJIEYEHHEM MeTHITHH CKHX OLIR-1.5,
' nadoparop - IIK-10.2
pabora RN 3HAHHH, OIlEHKa KauecTBa
OKAZATEN Eggg;ﬁg{&;}[{}g[ (CHITY3THBIH
SIM. '
Busyamiza KB, C3
LM
CHIKeHHe pa3sMepHOCTH Habopa
MHOTOMED
JTaGopar HEIX IreHETHYECKHUX HIIM MeTa00IMYeCKHX
TaHHBIX. Buzyamzamusa B 2D/3D, OIIK-1.3,
4.2 OpHas Me THITIHC
aHaJIN3 TPYIOIHPOBKH 00PasIlOB. [IK-10.2
pabora KX -
CpaBHEHHE IMHEHOTO H
FAHHbIR HEJIMHEHHOI 0 METO/OB
(PCA, t- '
SNE).
[IprmeHenne MeTomoB Filter KB, C3
Ot6op (ANOVA, xoppemsmisa), Wrapper
MaGonar | TPUBHAKOB (Recursive Feature Elimination) u YK-1.2,
43 S Ha}; TUTS Embedded (BaxxHOCcTh 13 Random OIIK-1.3,
' Eﬁma IIPOrHOCTH Forest) K MeJHIIMHCKOMY HaOOpy [Ik-6.2,
P YyeCKOH TaHHBEIX. CpaBHEHHE KauyecTBa [IK-10.2
MOJIEIIH. MOJIeIIeH Ha OTOOpaHHBIX
IPH3HAKaX.
I IpoaBHHY KB, C3
TOE Hcnone3oanme Target Encoding u
TaGonar KOAHPOBa CatBoostEncoder s mrartos3oB 1o
14 o H&E HIE MKDB mnm Komos mmpoueayp. OIIK-1.3,
' EﬁDTEl KaTeropHa CpaBHeHHe ¢ One-Hot Encoding c [IK-11.2
p TTbHBIX TOYKH 3peHNI 3(PPeKTHBHOCTH
IIEPEMEHH MOJIEITH H OOPELOEI € TIIepe00yUEHHEM.
BIX.
Pa3mes1 S. O0padoTKa TEKCTOBBIX H MOCJIE10BAT €JIbHbIX JAHHbBIX
AHam?3 KB, C3
TOHAJIbHOC
TH H [IpegoGpaboTKa TeKCTa
MaGopar | TEMATHEA (MeHIIHHCKHE CTOIT-CIIOBA),
51 5 Ha}; B TeKCTaxX BekTopuszarmsg TEF-IDF, OIIK-1.3,
' Eﬁma OT3BIBOB O KIacTepH3aisa Wi K1accudukarmsa | 11K-10.2
P JIEKapCTBE KOPOTKHX TEKCTOB (HAIIpHMED,
HHBIX pasjelieHHe 110 OTAeTICHISM).
CPEICTBAX
TemaTHue KB, C3
CKOE IIprmmeHenne LDA K HaOopy
JlaGopar | MOIEeIHpO AHHOTAIMH cTaTeH I10 3aJlaHH O OTK-1 3
5.2 | opHasg BaHIE TeMe. UHTepIripeTalnia HaliIeHHEIX K-10 2 ’
pabora METHIIHC TeMaTHK (KIIFOUEBEIE CIIOBA). '
KOH Bmzyamzammsg pyLDAvis.
IIUTEPATYP
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bI.

3Bi1eueHHe ITPH3HAKOB

KB, C3

[IporHosu
. (cTaTHCTHKH, (Pypbe) H3 BpeMeHHBIX
P PSIOB C IIOMOIILI0 OHOIHMOTEKH
JlaGopat Ha
tsfresh. IlocTpoenue Monmenn OIIK-1.3,
5.3 | opHasg BPEMEHHEI 4
o GoTa < o KJ1aCCH(DHKAI[HI IIK-11.2
p 8 (cTabHmbHOE/HeCTaOHIEHOE
(TIIrOKO03a,
ATD TeUeHHe) Ha OCHOBE 3THX
' ITPH3HAKOB.
Komrekce KB, C3
HBII PaboTa ¢ BpeMEHHBIMH PSIaMII.
aHaIIH?3 Arperanus JaHHEIX B sliding YK-1.2,
JlaGopar .
BPEMEHHEI windows. CpaBHeHHE [IK-6.2,
5.4 | opHasg 4
o Gora X 3(p(peKTHBHOCTH pa3HbIX HAOOPOB [T1K-10.2,
b IOCIIe0BA ITPH3HAKOB JIJIT 3aJa4l PaHHEr O [IK-11.2
TEIIBHOCTE IIPEMYIIPEKIEHHS.
.
Pasges 6. BHeapenne, HHTepnperanua U 3THka ML B MeJHIIHHE
[IprmMeHeHne 6ubmorekn SHAP k KB, C3
Arreprpe IIYYIIEH MOIEIH I'PaJieHTHOr O
Jlabopat TaIli OycTHHIra. AHAJIN3 IT100AIbHOM OIIK-1.3,
6.1 OpHas MOJIETH C 4
BaXKHOCTH IIPH3HAKOB M JITOKaIbHbBIX | IIK-11.2
pabora ITOMOIIILIO -
SITAP OOBSCHEHII IJIS OTAETIBHBIX
' "CIIOKHBIX' TTAI[HEHTOR.
[locTpoeH T KB, C3
- Cosmanne Pipeline, BKmroyarormero
CONXDAHEH Imputer, Scaler, FeatureSelector n
JlaGopart Xie Model. Coxpanenne (pickle/joblib) n V.12
0.2 OpHasl 4 3arpysKa ImanrriaiHa I e
b ITOJTHOTO bys a [IK-10.2
pabora ML IPeACKa3aHI Ha HOBBIX JTAHHBIX.
AT ITATEH JleMOHCTpaIH s
N BOCITPOH3BOJHMOCTH.
AyauT AHam3 MeTPHK KauecTBa (precision, KB, C3
JlaGopaT | MoOJelH Ha recall) B pa3pese pa3IHUHBIX YK-1.1,
6.3 | opHasg IPeIMET 4 IeMorpadgpHiecKHX MOATrpyI (TI07L, I1IK -6.2,
pabora CMEILEHIIH BO3pacTHas I'pyIiia). BeisgpiaeHHe YK-1.2
(bias). ITOTEHIHAIEHOr O unfalrmess MOJEIIH.
Od opmiIeHHE Pe3yILTATOB KB, C3
[Toaroros 11a00paTOPHOrO IHKJIA B BHJIE
JlaGopar | Ka oTyera CTPYKTYPHPOBAHHOI'O OTYETA, K-10 2
0.4 | opHasg 110 4 HMHTHPYIOIIETO HAYUYHO- MK-11 '2’
pabora HCCIIEA0BA TEXHHYECKHIT OTYET. BBEJAEHHE, '
HIIO. METOJIBI, PE3VYIILTATEI, OOCYKIEHIE,
BBIBOJIBI.
Bcero 3a cemectp 48
Kypc - 4 cemectp - 8
Pasgen 7. IlaimiailHbI MAINMHHOTO 00YUeHHA H ABTOMAT H3AI[HA
Paszpaborka MOAYIIFHOIO ITaHIUIaHAa KB, C3
JlaGopar | CosgaHne C HCITOIIb30BAaHIEM KIIaCCOB. YK-1.2,
7.1 OpHas TanIUIaiH 4 HMHTerpaiua B manruiari [IK-10.2,
pabora a. MOJIb30BATENIbCKHX TpaHcphopMepo | 1TK-11.2

IS CITelH(pPHYeCKOH MeJHITHHCKOMH
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Ipea00padoTKI.

OnTuMI3a Hactporika uccrnegopannsg Optuna KB, C3
JlaGopar 111581 U1 I1og0opa THIIepIiapaMeTPOB
[IK-6.2,
7.2 | opHasg THIIEpIIapa 4 CatBoost mm Random Forest. 1K-10 2
pabora METPOB C BH3yanmsaiisa HCTOPHH TTOHCKA, '
Optuna. aHaJIM3 BaKHOCTH THIIEPIIapaMETPOB.
Pasneu 8. Ilpukjiaaabie NpoeKThl B METHIHHCKOH KHOepHETHKE
[TocTaHOB Br160p MEAHINIHCKOH 3a1auH, KB, C3
Ka 1o 00p MM T'eHepalH s YK-1.2,
JlaGopat
21 SbHAS ITPHKIIATH A CHHTeTHYeCKOro/aHoHnmMm3HpoBanH | OIIK-1.3,
' Eﬁma BIX 3a]1a4 oro Habopa gaHHbIX. QopManm3anus | [1K-06.2,
p H3 3agayn ML, onpenenenue baseline- | I1K-11.2
METHIITHE] ITOAXO0Aa H METPHK OIEHKH.
Permerrie I Iomuern 1pKki padoTtel: EDA, JR-11, KB, C3
ITPHKIIATH . . YK-1.2,
JlaGopat npegoOpaborka, feature engineering,
BIX 3aJau - OIIK-1.3.,
8.2 | opHasg - 4 00yueHHEe HECKOJIFKIX MOJIEIIEH, 1K-6.2
pabora NE TITITTHEL BAJIHIALNSL, HHTEPIIPETAIH S [K-10.2. .
KOHCYIIBTAIHH C IIPETOAABATEIIEM.
. [IK-11.2.
Bcero 3a cemectp 24

* Popmbl npoeedeHUA 3AHAMUI CEMUHADP CKO20 MUNA:
npaxmideckoe 3ausamiie, ceMunap, 1abopamopHas paboma, CUMYIAYUOHH0e 3aHamiie, KILUHUYecKoe 3ansmie,
HAVYHO-NpaKmu4eckoe 3anamue, Kpyaublil cnioa, Macnep-Kiacc, KOJIOKGUYM.
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4.5 Cogep:xaHie BHeayJHTOPHOH CAMOCT OAT €JIbHOH PadoThI

Ne i/

TeMbl
MHUCIHILIHHBI

Kom4iecTBoO
JacoB

Cogep:xanue
CAMOCT OITE/ILHOM
padoThI

IlepeyeHnb
NJIK,
GopMHpYeMbIX
B Ipolecce
O0CBOECHHSA
TeMbI

OneHoYHbIe
MATEPHAIbI

AIH TEKYIHIET O
KOHTPOJIA

OOyUYeHHE C
YUHTEIIEM

42

1. U3yueHne
TEOPETHYECKHX OCHOB
anropurMoB ML 1o
KOHCITEKTaM H YUeOHOIH
JIHUTEPATY]E.

2. BemronHeHHe
HHINBHIYAJIbHBIX
3aIaHHI 110
ITPOrPaMMHPOBAHHIO:
peanmm3aigisd (yHKIHI
ITpeo0padboTKH,

BBIUH CIIEHHSA METPHK C
HyII (Ha Python).

3. [loaroroeka K 3aIlmre
n1abopaTOPHBIX PadorT:
o(hOpMIIEHHE OTYETOB,
aHaJIM3 Pe3yIIbTaToB,
(pOpMYIIHpOBaHHE
BBLIBO/IOB.

4. AHarmis HayYHOM
CTAThH 10 IIPHMEHEHHIO
JIHHeHHBIX MOJlelled WIH
JIEPEBLEB B
METHIIHHCKOH
THAarHOCTHKE.

YK-1.1, YK-
1.2, OIIK-1.3,
[1K-6.2, TIK-
10.2, 1IK-11.2

KB, C3

OO0OyueHne 0e3
YVUHTETLS

42

1. U3yueHIe MeTOIOB
KIIaCTepPH3alHH 1
CHIKEHHS Pa3sMEPHOCTH.
2. Pabora c
OMOIHOTEKAMH JITIS
00paboTKH TEKCTOB
(HarpuMep, nltk, spacy)
Ha MEIUIHHCKIIX
HCTOPHSIX OOJIe3HER
(aHOHHMH3HPOBAHHBIX).
3. PazpaboTka ckpurira
IUISI aBTOMATHYECKOIO
ITOCTPOEHHS ITOITHOTO
ITafIIaiHa OT 3arpys3KH
JTAHHBIX IO BaJIH JallIII
MOJIEIIH.

4. Uccnenopadie 1
ITOATOTOBKa 00630pa I10
3THYECKHM acIleKTaM 1
PETVYIISAT OPHBLIM
TpeboBannsM K ML B
meaninHe (GDPR,

YK-1.1, YK-
1.2, OIIK-1.3,
[1K-6.2, 1IK-
10.2, 1IK-11.2

KB, C3
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Munzapas).

1. Paspabortka u YK-1.1, YK-
JOKYMEHTHPOBAHHE 1.2, OIIK-1.3,
HHANBHAYaimpHOro win | [IK-6.2, 11K-
rpymmnooro uroroporo | 10.2, IIK-11.2
ITPOEKTa: OT ITOCTAHOBKI
MEJTHMITHHCKOMN 3a/[aui

(HaIrpHMep, ITPOTHO3
PHCKA OCIIOXKHEHH ) J0

BHEIPEHH S ITPOTOTHIIA

MOJEIITH.
[TaHTUTalHEL 2. [logroroBka
MAITTHHHOT'O 1” (PHHAJIHHOMH KB O3
00yUYeHHS U ITpe3eHTallH H OTYETA ’
aBTOMATH3AL[HI I10 ITPOEKTY, BKIIIOYAs

000CHOBaHHE BEIOOpa
METOOB, aHAIIH3
PE3YIILTATOBR U
00CYXKIEHHE
OI'PaHHYEHII.

3. I[ToBrOpEHNEe 1
CHCTeMaTH3aI[H I
MaTepHala 1o BCer
THUCILIUIIIMHE JITIS
HTOIOBOH aTTECTALMH.

Bcero: | 96

OﬁpﬂSﬂEﬂT €JIbHbBIC TEXHOJIOI'HH, HCITOJIb3YECMbIC IIPH H3VYICHHH JHCOHILTHHDI.

1.
2.

TpagmpioHHbIe 00pa30BaTEIILHEIE TEXHOIOTHH

JlucTaHIMOHHBIE OOpa3oBaTEIbHBIE TEXHOJOTHH, B TOM YHCIE C BO3MOXKHOCTBIO
CHHXPOHHOI'0 H ACHHXPOHHOI' O B3aHMOJEHCTBH IIOCPEACTBOM CEeTH MHTepHET»
HMH(popMaImoHHEIE TeXHOJOTHH (0a3a ¢ 9IeKTPOHHOH OHOIHOTEKOH/MeTOTHYECKHE
MaTepHalbl 1m0 aucomnmHe B cucTeMe MOODLE/TectupoBanue B cucteMe MOODLE u

Ip.)
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5. OPTAHM3AIIN A TEKYIIIEI'O KOHTPOJISI 1 ITIPOMEKYTOUHON ATTECTAITHN

5.1 1IpoBeeHne TeKYINEro KOHTPOJIA MO TeMan/ pasaeiaM JHCITHILIHHbI

KoabI OneHovuHbIe
Temal/pasgen .
R ——— NpoBepAEMbIX | MATepHAJbI PesyabTarhbl Bbll]ﬂ.JIHEHHI: 3aJaHHH 110
Er KOMIIET €HIIHH | /IS TEKYIIEero TemMe/pasaeny
n MK KOHT Po.ifl

Paszmen 1. YK-1.1, YK- KB [IpeacTarineH KOHCIIEKT JIEKIHH H IP.
BrejeHile B 1.2, OIIK-1.3,
MAIIHHHOE [IK-6.2, IIK-
O0yUYEeHHE U 10.2, IIK-11.2
npegodpador | YK-1.1, VK- C3 CHTyallHOHHAas 3aJauya peleHa
KY JaHHBIX 1.2, OIIK-1.3,

[IK-6.2, TIK-

10.2, 1IK-11.2
Paznen 2. YK-1.1, YK- KB IIpegcTaBieH KOHCIIEKT JIEKITHI H Jp.
OOyYeHHe C 1.2, OIIK-1.3,
VUHTEIIEM: [IK-6.2, IIK-
perpeccusu | 10.2, IIK-11.2
kmaccHpukar | YK-1.1, VK- C3 CHTVal[IOHHAa 3aJaya pellcHa
HS 1.2, OIIK-1.3,

[IK-6.2, IIK-

10.2, 1IK-11.2
Pasnen 3. YK-1.1, YK- KB IIpeacTraBieH KOHCIIEKT JIEKITHI H JIP.
AHcamOneBrr | 1.2, OIIK-1.3,
e MeTOJbI H [IK-6.2, 1IK-
OI[eHKa 10.2, 1IK-11.2
MOJIelleHn YK-1.1, YK- C3 CHTYyal[HOHHAas 3aJjauya peleHa

1.2, OIIK-1.3,

[IK-6.2, IIK-

10.2, TIK-11.2
Pasmen 4. YK-1.1, YK- KB [IpeacTarineH KOHCIIEKT JIEKI[HH H Ip.
OO0y4yeHHe 1.2, OIIK-1.3,
Oe3 yuntensa | 11K-6.2, IIK-
H paboTta ¢ 10.2, IIK-11.2
IpH3HakaMu | YK-1.1, YK- C3 CHTYyaIMOHHAA 3ajJ[auya peleHa

1.2, OIIK-1.3,

[IK-6.2, TIK-

10.2, 1IK-11.2
Paznen 5. YK-1.1, YK- KB IIpegcTaBieH KOHCIIEKT JIEKITHI H Jp.
O6paborka 1.2, OIIK-1.3,
TekcTOoBRIX H | [IK-6.2, TIK-
riociegopare | 10.2, IIK-11.2
JIbHBIX YK-1.1, YK- C3 CHTVal[IOHHAa 3aJaya pellcHa
TTAHHBIX 1.2, OIIK-1.3,

[IK-6.2, IIK-

10.2, 1IK-11.2
Pasnen 6. YK-1.1, YK- KB IIpeacTraBieH KOHCIIEKT JIEKITHI H JIP.
BHenpeHue, 1.2, OIIK-1.3,
nateprperan | [1IK-6.2, IIK-
S H BTHKa 10.2, IIK-11.2
ML B YK-1.1, YK- C3 CHTyalHOHHAs 3aJauya pelleHa
MEJTHITHHE 1.2, OIIK-1.3,
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[IK-6.2, IIK-
10.2, TIK-11.2
Paszmen 7. YK-1.1, YK- KB [IpeacTarineH KOHCIIEKT JIEKI[HH H Ip.
[ lalTUTaiHEBI 1.2, OIIK-1.3,
MarnpHHoro | 1IK-6.2, I1IK-
O0YVUYEHH S H 10.2, IIK-11.2
apTOMaTH3al] | YK-1.1, YK- C3 CHTyal[HOHHAs 3ajlaua peIneHa
S 1.2, OIIK-1.3,
[IK-6.2, TIK-
10.2, IIK-11.2
Paznen 8. YK-1.1, YK- KB IIpegcTaBieH KOHCIIEKT JIEKITHI H Jp.
[Ipuxmagueie | 1.2, OIIK-1.3,
IIPOEKTEI B [IK-6.2, IIK-
MeIHIHCKO | 10.2, IIK-11.2
H YK-1.1, YK- C3 CHTVal[IOHHAa 3aJaya pellcHa
knoepHetnke | 1.2, OIIK-1.3,
[IK-6.2, IIK-
10.2, 1IK-11.2

*Tema/pazoen cutimaemcs 0ce0eHHOll NPLL GbINONHEHLILL 6CeX 300 AHUII

5.2 IIpoBeaeHne NPOMEKYTOYHOH ATTECTAIMH M0 JHCIHILIHHE
dopMa NPOMEKYTOYHOH ATTECTAMH 110 TUCITHILIHHE — 5K3aMeH.

JTanbl NpoBeIeHHs POMEKY TOUHON ATTeCTAIHM:
1. Tecmoe@vlii KOHMPONbL NO 8cem pazoenam OUCHLNILH bl
S5.3. Kpurepun onieHHBAHHA POMEKYTOYHOH ATTECTAIHH
J14 5K3aMeHa:
Bun
— «Heynosu1.» «¥Y IOBJLY «XO0poIIo» «O TIIHYHO»
T3 - 69 % 1 MeHee 70-79 % 80-89 % 90-100%
OlLleHKa TIPABHIIb HBIX IIPABHIIbHBIX ITPaBHIILHBIX IIPaBIIEHBIX
BBEITIOIITHEHHS | OTBETOB OTBETOB OTBETOB OTBETOB
TECTOBOI'O
3aIaHHsT

Kputepnn onieHHBaHHA Pe3yJIbTATa NPOMEKYTOYHOM aTTeCTAlHH:
HToromas olieHKka CKIaJpIBacTCA CYMMBI OajIOB, ITOMYYEHHBIX B Pe3yIIbTaTe BEOTOTHEHHS

TeCTOBBIX 3afaHHi (T3).

Tumosbie 3axanusa A nposepku gopmuposanusa MK Ha npoMeXKyToOUYHOH ATTEeCTAIIHHA

Jaganne

T IIposepsiembie HJ/IK

IHpouumaiime mexcm u YCHAHO8LUME
COOMeEenIcmeLe Mexcoy 3mManom Kpuniiieckozo
AHAT3A UL €20 COOBPHCAHLIeM. anuuiume 6
mabiyy esloparnHsle 6YKesl noo
COOMEEMCIMEYI0ULIML HOMEPAAMLL.

1. AHams 1MocTaHOBKH 3aJauH

2. OlIeHKa 0 aHHBIX

3. O1IeHKA METOI OB

4. HTepIIperalis pe3yIbTaToR

a) [Iporepka perpe3eHTaTHBHOCTH BEIOOPKH,
00padoTKa IMPOITYCKOB H BEIOPOCOB.

1b, 2a, 3c, 4d

YK-1.1
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b) Onpenenenie, COOTBETCTRYET JIH 3a/iaua
BO3MOXKHOCTSIM ML, 1 BEIOOP THITA 3amauH
(K1accH(HKAIH, perpeccHs H T.JT.).

¢) AHaM3 BEIOPAHHEIX aJITOPHTMOR, HX
IapaMeTPOR H METPHK OIEHKH.

d) OrneHKa KJIHHIYECKO 3HAUHMOCTH H
TTIOHATHOCTH Pe3yIILTaTOB /I Bpaua.

Ilpouumaiime mexcm u MPoOoOHCUNIE
NpeonoxceHe KPAmKUM 0116en1oM 6
LUMEHUMENbHOM Nadexce eOUHCIMEeHH020 YUCA.
MeToa MalmMHHOTO 00 yUueHHsI, KOTOPBIit

KJIaCTepH3al[Hsi YK-1.1
HCIIONBL3YETCS TSI TPYIITHPOBKH TTAI[HEHTOR 10
CXOJKHM XapaKTepHCTHKAM 0e3 HCITOIb30BaHHs
pa3zMeueHHBIX JaHHBIX, Ha3hIBaeTCs
YToOHRI VB EJTHUHTE
Ipouumaiime mexcm u 3amiuiinie o0BeM obyuarormefi
pazeepHymolii omeent (mpil 1L bosee cioea). BEIOOPKH, YIIYUIIIHTE
[Touemy rpH padoTe ¢ MeTHIHHCKHMH 00 00IIaroIyIO OIIK-1.3

H300pakKeHHSIMH YaCTO HCITOIL3YEOT
ayrMeHTal[HIO JaHHBIX !

CITOCOOHOCTD MOOCEIII H
CHIZHTE PHCK

TIIepeoOyUeHHA.
Ipouumaiime mexcmi,
gviheprine HecKoIbKO
NPABLIbHBIX 0N16eN0e
U 3anuuitine ux 6e3
npobeoe 1 3HAK08
NpenuUHAaHLA.
J7151 pazpaboTKH
00BEKTHBH3HPOBAHHOIT
- CHCTEMBI OI[EHKH
IIpouumaiime mexcm, evibepiinie HeCKOIbKO .
pHCKa TIajTeHHit Y
NPABLUTEHBIX OINEen106 U 3anLiuiLime ux 6es
TTOKHIIBIX TTAIHEHTOR
1npobenoe i 3HAKOE NPeriHAHLIA.
.. Ha ocHOoBRe EHR
JIns pazpaboTKH 00beKTHRH3HPOBAHHOM
_ He0OXOIHMO:
CHCTeMBI OIIeHKH PHCKa ITajleHHIT Y TT0KHIIBIX
a) lcriomp30Bath
TTaIfeHToB Ha ocHoBe EHR Heobxomimo: NS
a) 1 criomp30BaTh METPHKH, YUHTHIB AalOITHE DY,
YVUHTEIB ArOIIHE
nHcOananc Knaccor (HarmpuMep, Fl-score); abd
b) IIpoRecTH Kpocc-BalHIAIHIO I OIIEHKH AHCOQIIANC KITaCCOB
b P (HarprMep, Fl-score),
YCTOIUMBOCTH MOJI €JTH,
g b) IIpoBecTH Kpocc-
¢) BeIOpars Mojens ¢ MaKCHMAaITLHOI
BATIMIALTHEO T IS
TOUHOCTRIO (Accuracy) He3aBHCHMO OT N
OIIEHKH Y CTOITUHBOCTH
HHT EPITPETHPYEMOCTH, MO eI
d) IIpoTecTHpoBaThE MOJENH HAa HE3aBHCHMOIT ’
BEIOOpPKE MMAI[HEHTOB H3 APYIoii OOIEHHMITEI c) Beropats Mogens ¢
P P ' MaKCHMAaJIbHOH
TOUHOCTBIO (Accuracy)
He3aBHCHMO OT
HHTEPITPETHPYEMOCTH,
d) IIpotecTupoBaTh
MOJI eIk Ha
He3aBHCHMOIT BEIOOpKe
ITAI[HEeHTOR H3 IPYyToit
OOIIBEHHIIEL.
Ipouumaiime mexcm, evibepiime o0LH b

HpﬂﬁiﬂthIﬁ omeent U 3drildiiiidme apey.MeHnbl,

AprymeHtsr: TF-IDF

OIIK-1.3

20




obocHoevleaofiie 8blbop omeena. ITI03ROJISIET VUECTH

I 00paboTKH TEKCTORBIX JaHHBIX BA)KHOCTE CIIOB B

MeTHIIHHCKHX BBITHCOK C IETHI0 1OKYMeHTax, a

KITaCcCH(PHKAIHH THATHO30B HaHOOIee TTHHeTHBIe MOJIeITH

3(ppeKTHBHBEIM ITOIXO0M OVIET: (HarpHMep,

a) One-Hot Encoding crog; JIOTHCTHYECKas

b) Bexropmzaipia ¢ momorneo TF-IDF u perpeccHs) XOpoIIo

HCITOIIL30B aHHe JTHHeHHBIX MO efleit, paboTaroT ¢

¢) Knacrepmzarpa K-means. pazpeKeHHEIMH
JTaHHBEIMH H
o0ecIrieurB aroT
HHTEPITPETHPYEMOCTh.

OneHo4nble CpeacTBA 0 JUCIHILIMHE (TTPIIoKeHHe 1 K pabodeH ITporpamMmMe).
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6. XAPAKTEPHCTHUKA NTH®OPMAIIMOHHO-OBPA30OBATEJIbHOH CPE/IbI

B HUMO co3gaHa H (QYHKIIHOHHPYET SNEeKTPOHHAs HH(OpPMAaIHOHHO-00pa3oBaTelbHal
cpera (manmee - OMOC), Bxmodaromas B ce0s SIeKTpPOHHBIE HH(OPMAI[HOHHEIE PECYPCHI,
BJIEKTPOHHBIE OOpasopaTelbHble pecypchl. DHMOC ofecrieynBaeT OCBOEHHE OOYYAIOIIHMICS
00pa30oBaTelbHBIX IPOrPaMM B ITOJTHOM O0ObEME HE3aBHCHMO OT MeCTa HaXOXKIeHHS 00YYarOIIIXCAL.
OJIeKTpOHHBIE OHOMMOTEKH 00ecIeyHBalOT JOCTYII K TIPOoQeCCHOHAIBHBIM OazaM JaHHBIX,
CIIPaBOYHBIM H ITOHCKOBBIM CHCTEMaM, a TakKKe HHBIM HH()OPMAaIIOHHBIM PeCypcaM.

6.1 IIporpammHoe oOecnedense, npodeccHOHAIbHbIE 0a3bl JAHHBIX, HH(pOPMAIHOHHbIE
CIIPABOYHBbIE CHCTEMbl, pecypcbl  HH(pOPMANHOHHO-TEJICKOMMYHHKAIMOHHON  CETH
«/IHTEpHET», HEOOX0ANMbIE /ISl 0CBOEHHSA JHCIHILIHHDbI

1. IIporpaMmmHoe oOecnedeHHe, HCIOJIb3YeMO€e IPH OCYIIECTBJIEHHH 00pa3oBaTe/IbHOIO
mpouecca mo JUCIHILINHE:

OrnepaltHoHHasa cHcTeMa Astra Linux

[Taker OpenOffice

[Taker LibreOffice

NETOP Vision Classroom Management Software

OO6pasorarenbHBIA TopTan OI'BY «HMHUI] uMm. B. A. Asmmaszosa» MuH3apasa PoccHu
https://moodle-new.almazovcentre.ru

CADb «Hpbuc 64» - cucrema aBroMarm3alii OHOIHOTEK. OIeKTPOHHBIH Karanor APM «Uurarems»
n Web-HUpOruc

2. IIpodeccHonabHble  0a3bl  JAaHHBIX, HCIOJIb3YeMble IIPH  OCYIIECTBJICHHH
00pa3oBaTeJIbLHOI0 Mpomecca mo JHCHHILIHHE:

OnekTpoHHasa OHOMmIoTeyHas cucreMa «MemguimHckasa onomioreka « MEDLIB.RU» ()
DOJleKTpOHHASI MeJHIIHHCKasg OHOnHoTeka « KoHCylIsTaHT Bpaday (www.rosmedlib.ru)

OBC «bykamy (https://www.books-up.1ru/)

OBC «IOpariT» (https:/urait.rw/)

OnekTpoHHas onommoreka IIpodgu-JInG « MeguinHcKas THTepaTypa H3jarenberea " CIieIyuT ' »
(www.medlib.1u)

BcemipHasg Oaza JTAHHBIX cTaTeH B MeIHITHHCKHX KYypHaIax PubMed
https://www.ncbi.nlm.nih.gov/
Hayunas snekrpoHHasa OunOnmHoreka hitp://elibrary.nu/

3. Pecypchbl nHQOpMAIIHOHHO-TEJIEKOMMY HHKAIIHOHHOI ceTH «IHTepHeT», He00X0AMMbIE I
0CBOEHHS JHCIHILTHHBL

ITonckoBrle cucreMsl Yandex (http://www. yandex. /)

MynbTHMe JHITHBIH CIIOBaph MepeBoaa c¢iIoB oHiIaiH MymsTuTpaH (http:/www.multitran. /)
YauBepcurerckas HHpopMartHoHHasa cucteMa POCCHA (hitps://wsrussia. msu.iy/)

[Tyommxargmn BO3 Ha pycckoM s3p1ke (hitps://www.who.1int/ru/publications/1)

MexgyHapoaHble pyKoBoAcTRa 110 MeguipHe (hitps://www.guidelines.gov/)

(DenepanbHas 3IeKTPoHHasI MegHITHHCKasI Onomioreka (DOMB) (http://www. femb.1u)

Bomp u ee neyeHne (www.painstudy.ru)

US National Library of Medicine National Institutes of Health (www.pubmed.com)

Pyccxitii MeIHIINHCKII KypHaI (WWW.ITnj.11)

MunHcTepcTBO 371paBooxpaHeHH s Poccuiickoi Degeparpm (Www.rosminzdrav.ru/ministry/inter)
KubGepJlennaka — 310 HayuyHas snekTpoHHass Onomioreka (https://cyberleninka.ru)

Poccuiickas rocymapcTBeHHas OHOmoTeKa (Www.1sl.ru)

6.2 IlepeveHn yueOHOI JJHTEPATYPhI, He00X0JHMOII 1151 0CBOECHHA U CIHILIHHDI:
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[ImaroHoB, A. B. ManmHaHoe oOyueHHe : yueOHoe 1mocoOHe Jj1g By30B / A. B. IImatoHOB. —
2-e 3. — Mocksa : U3garensctBo IOpait, 2025. — 89 ¢. — (Bricmee o0Opa3oBaHue). —
Texkct : osnmekrpoHHbIi // OOpa3oBarenbHasd Iniargopma IOpaiiTt [caliT]. —
URL: https://urait.mu/becode/558662

Yepreikopiies, B. K. Opranmsaigisa 4elnoBeKO-MaIlIMHHOIO B3aHMOJIEHCTBHS | VUeOHUK I
By30B/ B. K. UepTthkoBIIeB. — MockBa: HW3mgarenbcTtBo IOpair, 2025. — 111 c. —
(Bricimee oOpazoBaHHe). — TeKCT : a3neKTpoHHBI // OOpa3oBarenbHas ImnaTdopMma FOpaiT
| caiit|. — URL: https://urait.rw/bcode/557544

ComeroB, b. . MHpopMalHOHHBIE TeXHOIOIHH : yuyeOHHK a1 By30B/ B. . CoBeToOB,
B. B. llexaHosckun. — 8-¢ u3x., nepepad. u gorn. — Mocksa . Msmarenscteo FOpaitr,
2025. — 414 ¢. — (BrIciee obpazoBaHHe). — TeKCT : »IIeKTpoHHBI // OOpa3oBaTenbHasI
mratgopma HOpaiit [caiir]. — URL: hitps:/urait.;nu/bcode/559897

BeccmeprHbiii, M. A. MHTemneKTyalbHble CHCTEMBI . YUYeOHHK H ITPAKTHKYM JUUISI BY30B /
M. A. beccmeprurin, A. b. Hyrymanosa, A. B. IImaroHoB. — 2-e m3g. — Mockesa:
M3parenscTBo FOpaiirt, 2025. — 250 ¢. — (Bricmiee oOpa3oBaHHe). — TeKCT : 31eKT POHHBIH
// ObpazoBarempbHad atdopMma FOpaiit [caiiT]. — URL: https://urait.ni/bcode/558664
MupxuH, b.I. Ba3oBele MeTOABI aHaIM3a JAHHBIX | YIeOHHK H IPAKTHKYM JIUISI BY30B /
b. I MupkuH. — 3-e u3g., nepepad. u gorn. — Mocksa : Msparenscteo Opanr, 2025, —
297 ¢. — (Bricmiee oOpazoraHHe). — TeKCT : AneKTpOoHHBIH // O0Opa3oBarenbHasl IyaTgopmMa
IOpaiir [caiir|. — URL: https:/urait.ru/bcode/56041 4
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7. YHUEBHO-METOJHYECKOE OBECIITEYHEHHE JTHCIHHIIJINHDBI

Y4yeGHO-MeTOJHYeCKHE MaTepHAaNIbl IIpe/ICTaRIeHb Ha CTPaHHIle JHCIHIUIMHEL 00pa3oBaTelIbHOIO
noprana htips://moodle-new.almazovcentre.ru

8. MATEPHAJIbHO-TEXHNYECKOE OBECIIEYHEHHUE JIUCIHHUIIJIMHBI
JIng  ocyiecTBiIeHHs oO0pa3oBaTelIBHOIO IIpoIlecca IO JIHCIOUIMHe «MarmHHoe

00yYeHHe)» IIPOrPaMMBI BEICIIETO OOpa3zOBaHHUS - CIEIHAIHTET I10 crerHainpHocTH 30.05.03
MeammuHckas KHOepHeTHKAa [[eHTp AlMas3oBa pacriojaraeT MaTepHalIbHO-TeXHHYeCcKOH Oa3oH,
COOTBETCTBVIOIIEN JEHCTBYIOINHM ITPOTHBOIIOKAPHBIM IIPaBHIIaM H HOpPMaM H OOeCIeYHBaIOIIEH
IIPOBEJEHHE BCEX BHAOB JHCIMIUIMHAPHON M MEXIHCIIIIIIMHAPHON ITOATOTOBKH, IIPAKTHYECKON H
HAYV4IHO-HCCIEI0BATENhCKOH paboT OO0YUAIOIIHXCS, IMTPeAYCMOTPEHHBIX YUeOHOMN T CITHIUIIHOH.

[IoMeleHHsT IIPeACTaRISIOT COOOH YYyeOHBIe ayAHUTOPHH UIS ITPOBEIEHUS Y4eOHBIX
3AHSATHH, TIPeAYCMOTPEHHBIX IIPOrpaMMOH JUCIIHIIIMHBEL «ManmHHoe o0yueHHe», OCHAaIl[EHHBIE
00OpYIOBAaHHEM H TEXHHYECKHMH CpEJICTBAMH OOYYEHHS, COCTAB KOTOPBIX OIPEACISIETCS B
[IprmoxeHn 2 K paboyeH IIporpaMMe.

IIoMeleHHs IS CaMOCTOSATENIFHONH padoThl OOVYAROIIMXCS OCHAIIEHBI KOMIIBIOTEPHOI
TEXHHKOH C BO3MOJKHOCTBIO IIOAKIIOUYEHHSI K ceTH «/HTepHeT» M oOeclleYeHHEM JOCTyIIa K
3JIeKTPOHHOH HH() OPMAITHOHHO-00pa30BaTeIbHON cpefie L{eHTpa AimMaszopa.

9. KAJIPOBOE OBECIIEYEHHUE JUCIHHUII/IMHBI

Pearmzarmug gucipmmiHel «MamnmHHoe oO0ydyeHHe) O0O0eCIeUHBAETCS I1e1ar OrHYeCKHMHI
paborHukamMH lleHTpa AJiMa3oBa, a TakKKe JIHMI[AMH, TIPHBIEKacMBIMH l[eHTpoM AJMa3oBa K
pearm3aliy JUCIHIIIMHEL Ha HHBIX VCIIOBHSIX.

10. OCOBEHHOCTH OPIAHHU3AIIMM OCBOEHHA JUCHHUIIVIMHBI JJIA
NHBAJINJIOB 1 JIUIl C OTPAHHUYEHHBIMH BO3MOKHOCTAMI 310POBBA

OcBoeHHe MUCIHIUIMHBI HHBAIHIAAaMH H JHIAMH C OrPpaHHYeHHBIMH BO3MOJKHOCTSIMH
3MOPOBbS IPH HEOOXOMHMOCTH OCYIIeCTBIISIETCSA KadeIpoi ¢ HCIIOIb30BaHHEM CIIEIHAJIbHBIX
METOLOB OOYYEeHHS H JIHIAKTHYSCKHX MaTepPHalIOB, COCTARIEHHEIX C YYE€TOM OCOOEHHOCTEMH
ITCHXO(H3HYECKOT0 PasBHTHS, HHINBHAYAILHBIX BO3MOKHOCTEH H COCTOSHHS 3J0POBBS TaKHX
oOy4yarorxcs (00y4aroIerocs).
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ITACIIOPT

OIEHOYHBLIX CPE/JICTB

1o ucimInmiHe «VMAINIMHHOE OB YUEHHE»

B pesyibTaTe H3yueHHS JHCIHILIHHDBI Y 00y4aromerocs (opMHPYIOT cS cJIeAYIOIHE

KOMIICTEHIINN.

YK-1.1, YK-1.2, OIIK-1.3, IIK -6.2, IIK-10.2, IIK-11.2

IIpoBepsiemble Onenoun
komMnereHmuu 1 U1K Kpurepun oneHHBaHUS MeToabI ble
(KoabI) 00pa30BaTe/IbHbIX Pe3Y/JIbTATOB KOHT POoJIs MATepHAJ
bl
YK-1.1 IIposogur ¢ 3HaeT: KPpHTEPHH BBRIOOpa TecTupoBaHme T3
KPUTHYECKHI aHaJIN3 ITOCTAHOBKH 3aJa4H B 3aBHCHMOCTH
IPOOIIEMHON CHTYaI[HH OT XapaKTepa MEIHIIMHCKOH CobecemoBaHue KB
1 (POPMYIIHPYET IpOOJIEMEL,
OL[EHOYHBIE CYKIEHHA. e YMeeT: IMPOBOAHUTH KPHTHYECKHH JleMOHCTpaL[Hs C3
aHaIIM3 MEJTHITHHCKOH ITPOOIIEMHOH IPaKTHYECKHX
CHUT VAL JIJI OIPEIETIEHI ST HABBIKOB
BO3MOKHOCTH H I[ETIECO00Pa3HOCTH
eé pelIeHsI MeTOAaMH MaIlTHHOI'O
O0yUYEHHS,
YK-1.2 IIpumeHser 3HAaEeT: OCHOBHEBIE THIIBI 3aJa4 TecTupoBaHme T3
CHCTEMHBIH ITOIXO]I MAaIIMHHOI O OOYYEHHS
TP ITTAHHPOBAHHIH H (KTaccH(pHKAIHSL, PErPecCHs, CoOleceI0BaHHE KB
PEIIEHHH 3aa4 B KJIaCTePH3ALH ), CHCTEMHBI ITOAXO0/ K
nmpodeccHOHATbHOH ITPOEKTHPOBAaHHIO KOHBeHepa (pipeline) | JleMoOHCTpaIlHs C3
O0IIacTH. MAaIIMHHOI O OOYUYEHHS: OT IPaKTHYECKHX
(p OpMYIIHPOBKH T'HITOTE3BI H cOOpa HaBBIKOB
IAHHBIX O BaIHAAI[HNH MOJEIN H
HHTEPIIPETAIMH Pe3Y/IbTaTOB. Y MEET:
IIPUMEHATh CHCTEMHBIH ITOXO/ ITPH
TUIAHHPOBAHIH 3TAIlOB PEIIEHH S
3aJlavM: TIOATOTOBKA JAHHEIX, BEIOOD
METPHK, IIOCTPOEHHE, CPaBHEHHE H
BBIOOP (PHHAITLHOH MOJIETH C YU4ETOM
IPEAMETHOH 00JIaCTH.
OIIK-1.3. IIpuMeHseT 3HaeT: CIelM(pHKY paOOTEI ¢ TecTupoBaHme T3
COBPEMEHHEIE Pa3IMYHBIMH THITAMHA MEIHIIHHCKHIX
HH(OpMAaIHOHHEIE JTAaHHBIX (BpeMeHHEIE PSIBL/ CHTHAJIEI, CobecemoBaHHe KB

TEXHOIIOIHH, BEIIIOYAA

TaOJIHYHBIE JAaHHBIC, II3G5PE1}‘I{EHI[H H
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HHTEJUIEKTyalIbHbIE T.JI.) Ha ATanax Ipeao0paboTKH,
MeTOJBI IS aHaIIH3a co3faHuA U oTOopa Ipru3HakoB (feature | JleMoHCTpaI[Hs C3
MeTHIHHCKIX JaHHBIX. engineering & selection); coBpeMeHHBIE | ITPaKTHYECKHX
OnOnHoTeKH (HarrpuMep, scikit-learn, HaBHIKOB
XGBoost, CatBoost) 11 peannzaiiim 1
CpPaBHEHHS KJIACCHYECKHX aJITOPHTMOB
MAIIMHHOI O OOYYEHHS.
YMeeT: IIPHMEHSTh COBPEMEHHEIE
HHTEJJIEKTYaJIbHBIE METO/IBI
(aITOPHTMBI MAITHHHOI O O0Y4YEHH )
JUISI aHAJIH 3a MeJUIIHHCKHX JTaHHBIX:
CTPOHTH IMTPOTHOCTHYECKHE H
JTHArHOCTHYECKHE MOJIEIH, BBISBIISITh
CKPBITBIE 3aKOHOMEPHOCTH,
PEeaIH30BEIBATE ITOIHBIH ITHKJI aHAJIH3a
JTAaHHBIX. 3aIPy3KYy H OUHCTKY,
HccaeoBaTenbekuii aHamus (EDA),
IIPOEKTHPOBAaHHE IIPH3HAKOB, 00y4YeHHE
H TOHKYIO HACTPOHKY MOJEIEH, HX
BaITHAI[HIO.
3HaeT: MIPHHINITEI IIOCTPOEHHS, BanAani | TecTHpoBaHHe
(BKITIOUas IEPEKPECTHYIO) H KaITHOPOBKH
THATHOCTHYECKHX H IMPOrHOCTHYECKHX CobecemoBaHHE
[IK 6.2 PaspabareiBaeT | MOZelIeH, METPHKH OLIEHKH KaueCcTBa
CHCTEMBEI OHMHapHOH H MHOT'OKJIaCCOBOH JleMOHCTpaIHs
O00BEKTHBH3HPOBAHHOHN | KIIAaCCH(HKAI[MH B MeTHITHHCKOM IIPaKTHYECKIX
OLIEHKH COCTOSIHHS KOHTeKCTe (IYBCTBHI EJIbHOCTE, HaBLIKOB
[Tal{HeHTa Ha OCHORBE cniertiguuHocts, AUC-ROC).
TIIepCOHAIIBHBIX
MeJIHIIHHCKHX JaHHBIX | YMeeT: pa3pabaTeIBaTh H 00yYaTh MOJEIH
(IIpOrHOCTHYECKHE U1 3a]1a4 OMHApPHOH H MHOI'OKJIaCCOBOH
ITIKAJIbI, KITacCH(HKAIMH (JHarHOCTHKA), PErPeCCHH
JTHarHOCTHYECKHE (ITpOrHO3 HEMIPEPHIBHOI'O ITOKA3aTeIId) H
aJITOPHTMBEL, CerMeHTaIlHH, OL[eHHBaTh KIIHHHYECKYIO
PEIArOIIHE IPaBHIIA). ITOJIE3HOCTh MOJEIH, aHATH3HPOBATh
OIIHOKH, ()OPMHPOBATh PeIIarOIHeE
IIpaBIJIa HA OCHOBE ITOPOrOBBIX 3HAYEHHH
BEPOSATHOCTEH MOJIEIIH.
TIK-10.2. TTp oBoHT 3HaeT: METOOJIOHIO JOKa3aTeIIbHOI O TecTHpoBaHIE T3
Teop ETHIECKHE H MAIITHHHOT'O 00YUYEeHH S, IIPHHIHIIEI
IKCICpHMEHTATIBHBIC OpraHH3allHH KOPPEKTHOI'O SKCIIEPHMEHTA CoOleceloBaHIE KB
HCCIICAOBAHHH C HSTIPIO (pa3GHeHHE Ha BEIGOPKH, KPOCC-BaIHIALIHS,
pacIHpeHHA HayYHbIX
SHAHI, TToMyer s Hopofi | CTIETIOS T€ CTHPOBAHHE ), COBPEMEHHBIE JleMOHCTpaIis C3
MH(OPMALTHH, TIp OBEPKH IOIX OB K padoTe C TIPaKTHYECKIX
THITOTE3, p ellleHHsA rpobnem, | HECTPYKTYPHPOBAHHBIMH H HaBHIKOB

pa3padoTKH HOBOI
TPOZYKLIHH B cepe
(yHIaMeHTaIbHbIX MEJTHKO-
OHOJIOrHYe CKHX JHCLIHILTHH.

cI1aboCTPYKTYPHPOBAHHEIMH
KIIMHHYECKHMH TEKCTAMH C
HCITOITb30BAaHHEM METOA 0B 00PabOTKH
eCTECTBEHHOT O SI3bIKA, OCHOBEI ITIOCTPOESHHS
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ITK-11.2. O6pabaThiBaeT
3KCIIepHMEHTAIBHBIE
IJaHHbIE H aHAJH3HPYET

pe3y IbTaThl MeJHKO-
OHOIIOrHYe CKHX
HCCJIeJOBAHHH C
HCITOIB30BaHHEM
CIIELIHATH3HP OBAHHBIX
A3BIKOB IMPOIP aMMHp OBaHH,
CTATHC THYECKHX IMTaKETOB.

HCCIIeJOBaTelIb CKIX ITaHIlIaiHOB,
00ECIIEUHBAIOIIHX BOCIIPOH3BOINMOCTD
PE3VIILTATOB.

YMeeT: Ioy4aTh HOBYEO HH()OPMAIHIO H
3HAHHS U3 CIIOKHBIX MEJTHKO-
OMOIIOTHYECKHX JAHHBIX ITYTEM
IIPHUMEHEHHS MEeTOIOB 00yUeHHS Oe3
yUHTeNI (KIIacTepH3alHs, CHIKEHHE
Pa3MepPHOCTH) H BBISBIIEHHS 1aT€HTHBIX
(paKTOpOB; pa3zpabaTeIBaTh H TECTHPOBATh
IIPOTOTHIIE] AJITOPHTMHYECKHUX PEIIEHHI

(HGEBIE KOMOHHAIHH ITPH3HAKOB, aHCcaMOIH

MoOJIenieH) 11 3a71a4 (PyHAaMeHTaIbHOH H
TIPHKIIaJHOH MeJHIHHEI,
HHTEPITPETHPOBATh Pe3yIIbTaThl padoThI
MOJeIeH (HaIlpHMep, ¢ TIOMOIIBIO aHaIH3a
Ba;KHOCTH nmpH3HakoB, SHAP, LIME) B
KOHTeKCTe MeIHITHHCKOMH 3aJIauH I
TTOIIe PKKH IIPHHSTHS PelleHHH.

3HaeT: crienH(pHIecKne METPHKH OLIEHKH
KauyecTBa MOJIETIEH MAIIIMHHOTO OOYUEHH B
MEIHIHHE (IYBCTBHTEIIBHOCTD,
cnieruguuHocth, AUC-ROC, Fl-score u
T.J.) H HX IPHMEHHMOCTh B 3aBHCHMOCTH
OT KIIMHHYECKOM 3aJ1aUl, METO/IBI
00pabOTKH H ayrMEHTAIMH TaOJIYHBIX
TaHHBIX, HAIIpaBIIEHHEIE HA OOPEOY C
nucOaIaHCcoOM KIIACcCOB,

MYIIb THKOIUIHHEAPHOCTHIO H ITOBBIIIIEHHE
obo0marorer crrocoOHOCTH MOJIETIEH.

YmeeT: 00padaThIBaTh CHIPHIE
SKCIIepHMEHTAIbHEIE H KITHHHYECKHE
TaOIMYHbIe JaHHbIe (BKIIOYasl OYHCTKY,
HMITYTAI[HIO IPOITYCKOB, KOAHPOBAHHE
KaTErOpPHAIbHEIX IIEPEMEHHBIX,
HOPMAaTH3aI[HIO) IS IIOCIEAYIOIIETrO
aHaIIlH3a MeTOaMH MAIIIHHOIO O0YUYEHH S,
HCITOIIB30BAaTh CIIEI[HATIH3HPOBAHHbBIE
OHMOIMOTEKH H SI3BIKH IIPOrPaMMHPOBAHH
(Python, R) s Bcero 1pkia
HCCIIEMOBAHH . OT CTaTHCTHYECKOIO
aHallM3a M BH3YaIH3al[HH 0 IIOCTPOEHHS,
BAJIMIALIHH H JOKYMEHTHPOBAHHUS MOJEIIEH
MAIIIMHHOI'O O0YYEeHHSI.

TecTupoBaHme
Cobece1oBaHHE
JleMOH CTpaIHs

IMPAaKTHYCCKIX
HAaBBIKOB

T3

KB

C3
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O EHOYHLIE MATEPHAJIBI JIVI TEKYHIEI O KOHTPOJIA

KPHTEPHH OICHHBAHNAH.

Bua saganus «HeymoBi.» «Y TOBIL.» « X OPOIIIO» «OTIIYHON

C3- 09 % u MeHee 70-79 % 80-89 % 90-100% mmpaBHIILHEIX
IpaBHJIbHBIX ITPaBIJIBHBIX IpaBHJIbHBIX OTBETOB

OlLleHKa OTBETOB OTBETOB OTBETOB

BEITIOJIHEHH A

CHTYaI[HOHHBIX

3a71a4

KB - 69 % Hu MeHee 70-79 % 80-89 % 90-100% mpaBHIIBHEIX
IPaBHJIbHBIX ITPaBIJIBHBIX ITPaBHJIbHBIX OTBETOB

OlrleHKa OTBETOB OTBETOB OTBETOB

BEITIOJIHEHH A

KOHTPOJILHBIX

BOITPOCOB

Tema 1 «BBemeHHe B MallMHHOE OOYUEHHE H IIPeA00PpadOTKY JaHHBIX)

[TpoBepsiempie xommteTeHHH H UJIK (xozp1), hopMIpyeMble ITpH H3YIEHHH TeMBI: IlepeueHb YK -

1.1, YK-1.2, OIIK-1.3., [IK-6.2. , I[IK-10.2. , IIK-11.2.

K'DHTPGJ]I:-I{BIE BOITPOCEI ITO TEMC.

Ne i/m1

JagaHue

IIpoBepsiembIe
HJIK

K oHTpONsHELT Bopoc: YTo Takoe IIpH3HAK (feature) B KOHTEKCTe MAIIHHOTO
00yUeHHA HA MeTHITHHCKHX JTAHHBIX?

YK-1.1, OIIK-

1 OTanoH oTeTa: [IpH3HAK — 3TO H3MepAeMasd XapaKTepHCTHEKA 00heKTa

(mareHTAa), HCIIOb3yeMasd LI ITOCTPOeHIA MOJeIH (HallpHMep, BO3pacT,
NaBJIeHHEe, YPOBEHD TTIHOKO3HI).

1.3

-3

K oHTpONBHBIT BOIIpoc: B UueM cOCTOHT 3a/1aya KIacCH(HKAIIH B Me JHIHH CKOIT
THATHOCTHKE? IIpHBeHTE IIPHMED.

DTaloH OTBeTa: 3ajaya KIacCH(HKAIHH — OTHeCeHHe 00BeKTa K OJHOMY H3
3apaHee H3BECTHRIX KIAcCOB (HAIlPHMED, OIfpeJelleHHe HATHUH A 3a00lIeBaHH A
«OOoIMeH» / «3IOPOB» ).

YK-1.1, IIK-6.2

KoHTponsHELT Bommpoc: Kakoil THIT 3aqaui MAIIITHHOT O 00 yue HIT
(KmaccH@uKaIid, perpeccHd, KiracTe pH3aliid) cIeayeT BRIOpaTh I
ITPOTHO3HPOBAHH A IIPOAOAKHTEIFHOCTH AH3HH ITAI[HeHTA?

DOTaloH OTBeTa: Perpeccis, Tak Kak IeleBas IIepeMeHHAA — HellpephIBHAA
YHCIIOBASA BEJIHUIHA.

YK-1.1, OLIK-
1.3
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KDHTPDJII:HI:«Iﬁ BOITPOC. Y10 03HAYAET ,[IIICﬁEiJIHHC KIACCOB BE MEIHIIHCEILX
HTaHHBIX H ITOYEMY OH oIraceH?

~ ~ IIK-11.2, YK-

4 DTalnoH oTBeTa: /ucdamanc — 3HAUHTEIbHOE TIpeodlIaJanie OJHOr O Kiracca HaJl 11
APYTHM. [IpHBOIHT K CMEII[EeHHIO MOJEIIH B CTOPOHY OOIBIIMMHCTBA H HH3KOI '
UYBCTBHTEIBHOCTH K PEJIKOMY KIIaccy.

KoHTpOIsHEN BoITpoc: KakHe 3Tansl BKIFYAeT KH3HeHHBI ITHEKIT ML -ItpoekTa

5 1o MeTomonoruu CRISP-DM? YK-1.2, OIIK-

i STamnoH orBeTa; [Tomrmvamiie OM3Heca, IIOHHMAHHE TAHHBIX, IIOATOTOBKA JaHHEBIX, 1.3
MOJIETHPOBAHIE, OI[€HKA, BHEIPEHHE.

K OHTPOIIEHEIT BOIIPOC: 3aueM B Me JHIFHCKHX ML -IfpoeKTax BEOIOTHAETC A
HCCIeIoBaTelh CKHIT aHaH3 TaHHBIX (EDA)? OIK-1 3. TIK.-

6 DTanoH oTeeTa: EDA MO3BONAET BEIABHTE 3aKOHOMEPHOCTH, aHOMAJIHI, 112 o

pacIpeielleHILA ITPH3HAKOR, IIPOITYCKH, BEIOPOCEH!, KOPPEILAIHH 10 IIOCTPOEHH A -

MOJIETH.

KOHTpOIBHELT BoITpoc: Kakie MeTO/IbI KOMHPOBAHIA KaTer OPHAIb HbIX

IIPH3HAKOB BEI 3HAETE H KOTrJa KaKOi IIPHMeHATE ? OIK -1 3. TIK.-

7 OTanoH orBeTa: One-Hot Encoding — 114 HOMHHAIBHELX IIPH3HAKOR 0€3 IOpAIKa, 112 o
Label Encoding — mma mopsaakorsix; Target Encoding — s 60ps0EI € -
Pa3pPLKEHHOCTHIO ITPH MHOTHX KaTeTOPHAX.

K oHTpONnBHELT BOITpoc: YeM oTIHUaeTca HopManH3aa MinMaxScaler oT
cTaggapTH3aun StandardScaler?
. OIIK-1.3, IIK-

8 STanoH oreeTa; MinMax Scaler mpHBOIHIT 3HAUeHHA K IHamna3oHy [0,1]; 112
StandardScaler mpeoGpa3yeT JaHHEBIE K pacIipeIele HII0 ¢ HYJIeBEIM CPeTHHM H -
€ I HITUHOMH JTHCIIEPCHET.

KoHTponsHen Borrpoc: Uto Takoe SMOTE H B KaKHX CIYyUAAX ero IPHMEHAF0T?

9 JTanoH oreeTa: SMOTE — MeTOZ CHHTETHUECKOIT ITe pe JHCKPeTH3al[HH 711 I[TIK-11.2, VK-
OaTaHCHPOBKH KIacCOB IIYTEM I'eHepal[Hi HOBBIX IIPHMEPOB HAa OCHOBE 1.2
OO K AIIIIX coceell.

K oHTponsHELT BoITpoc: Kakie MeTPHKH OIeHKH MOJEIH KIacCH(HKAL[HH

10 IIpeIIOUTHTETEHEI I ME,[I;[[LHH—IIC.IC[IK TAHHBIX? ITK-6.2, IIK -
STanoH oreeTa; TouHOCTE (precision), momHoTa (recall), F1-score, AUC-ROC, 11.2
CIIEIH(PIYHOCTE, YYBCTBHTEIBHOCTE.

KOoHTpOIRHENT BOIIpoc: Kakoil CHCTe MHBIH ITOAXOA MTPHMEHAETCA IIPH
IITTAaHHPOBAHHH 3TAnoB ML -ipoekTa B MeJHITHHE? VK-12 OK.-

11 DTanoH oTeeTa: IlocaeopaTeIbHOE BEOIOMHEHHE STAIIOR: IIOCTAaHOBKA 3 aaul, 13 ""

cOop maHHBIX, Ipego0paboTka, oOyueHHe, BAIHIALNL, HHTe PIIpeTaIlii, '

BHEIPEHIE.

KOHTpOIBHELT BoITpoc: Kakie BH/IBI ITPOITYCKOB JAHHBIX BCTPEUAIOTCA B

MEIIHHCKHX Ha0opaxX H KaK MOKHO ¢ HHMH padoTats? OIK-1 3. TIK .-

12 StanoH oreeta; IIpomyckn MoryT 661Th MCAR, MAR, MNAR. MeTo/IpI 112 o
00OpaboTKH: yHaneHIe, HMITyTaIlIA (Cpe THIM, MeTHAHOH, MOJIEIBI0 ), CO3/TaHHE -
HHHKATOPa IPOITY CKA.

K oHTpOnBHELT BOIpoc: YTO Takoe «IepeodydeHHe» MOJEH H KaK ero m30eKaTh
13 YK-1.1, IIK-6.2

Ha MeIIHHCKHX JAHHBIX ?
StanoH oreeTa: [lepeobyueHne — MOJEIh XOPOIIO paboTaeT Ha 00 yYAFOIIHX
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TAaHHEIX, HO IUIOXO0 Ha HOBBIX. MeTo/IbI OOpPEOEL: KpOCC-BaTHIAI A,
PETYILIPH3AI, YITPOIIEHHE MOJIEIH.

14

KoHTponsHEn Bonpoc: Kakme 6mbamnorexs Python 0OUHO HCIIOML3VIOTC S 1A
npeao0paboTKH Me JHIMHCKHX JaHHBIX?

OtamoH orBeTa: Pandas, NumPy, Scikit-leamn, Imbalanced-leam, M atplotlib,
Seaborn.

OIIK-1.3, IIK-
11.2

K oHTpOIBHENT BOpoc: B ueM pazHHIa Mek oy 00yUeHHeM C VUHTeleM I Oe3
yuntend? IIpuBeITe MeIIIIHCKIE IIPIMe PhI.

OtanoH orBeTa: C yuHTeIeM: ecTh IelleBad IlepeMeHHas (JHarHo3, IIporxo3). bes
YVUHTeNd: HeT LieJIeBOH IepeMeHHOI (KIacTepH3aliid ITalHeHTOB, CHIKEeHHE
Pa3MEPHOCTH).

YK-1.1, OIIK-
1.3

16

KoHTponbHELT Bopoc: [ToueMy B MeIIiHe KPHTHUECKH BakHA

HHTEPIIPe THPYEMOCTh MOJIe el MAIIIHHOT O 00yUeHn 1?7

STanoH oreeTa: YTOOH Bpad MOT ITOHATH TOTHKY IIPHHATILA PEIeHIS, TOBEPATH
MOJIeTH, KOPPeKTHPOBATh JIeueHHe H COOMI0IaTh ATHUECKHEe HOPMEL.

YK-1.1, IIK-6.2

17

KoHTpOnbHELT Bonpoc: Kakue 3Tarsl mpeo0padoTKH JaHHBIX 00M3aTeTbHEL
nepe 1 00ydeHIeM MOJIeIIH Ha MeTHI[HHCKHX TaOIIHUHBIX JTAHHBIX ?

OTanoH orBeTa: OUICTKA OT IIPOITYCKOB H BEIOPOCOB, KOJHPOBAHHE
KaTeropHalbHBEIX IIPH3HAKOB, MAcIITa0MPOBAHHE YHCIOBHIX IIPH3HAKOB,
OamaHCHPOBKA KIACCOB.

OIIK-1.3, IIK-
11.2

18

KOHTpOIIBHEI BOIIPOC: UTO TaKoe «pa3fieleHHe JaHHBIX» H 3aueM OHO HYXKHO?
OTalnoH oTBeTa: Pa3meneHie Ha 00yUYarolyr, BATHIAIHOHH Y H TECTOBYHD
BEIOOPKH I KOPPEKTHOI OI[eHKH 0000IIaroIIeil CITocOOHOCTH MOIETH.

YK-1.2, I[IK-6.2

19

K oHTpOonbHbLT Bompoc: Kakme MeToapl O0phOBI ¢ BEIOpOCAMH B MeIIIHHCKIX
TAHHEIX BEI 3HAeTe?

DOTaloH oTBeTa: MeTOIpl: yaaleHHe, 3aMeHa Ha IePIEHTHIH, HCIIOb30BaHHE
robust-mMeTo0B, Ipeodpa3zoBaHid (JTorapHPMHPOBAHHE).

OIIK-1.3, IIK-
11.2

K orTponsHELT Bompoc: [ToyemMy B MeJIIIMHCKHX 3a/iadaxX YacTO HCIIOIb3YIOT
TOTHCTHYECKYIO PerPeCCHIO B KaueCcTBe 0a30BOI MOJETH?

OTanoH oTBeTa: JIOrHCTHYeCKas pPerpecCH IIPOCTa, HHTEPIIPeTHPYeMa, XOPOIIIO
paloTaeT Ha JIMHEIHO pa3leINMBIX JAHHBIX H MAlBIX BEIOOpPKaX.

YK-1.1, IIK-6.2

CHT}”‘EII_[HDI-]HLIE: 3ad4YI 110 TCMCE.

Ne i/m

JamaHne

IIpoBepsieMbIe
HNIK

CHTyallHoOHHAA 3amada: BaMm mpegocTaBHIH JaHHEIe 1000 ITaIHeHTOR C
IOKAa3aTellSMH KPOBH (TeMOIrTIOOHH, JTEHKOIMTEL, TPOMOOIHTEL ) H HEOOXOIIMO
CIIPOTHO3HPOBATh HaMMuHe aHeMHH. Kakoil THII 3agaunl ML BEI BEIOepeTe I
IouyeMy?

DTaloH oTBeTa: 3ajmadya OMHAPHOI KilacCH(HKAIMI, TaK KaK IlelleBad IlepeMeHHasd
— HaIH4YHe/OTCYTCTBHE aHeMHH (KaTeTOpHaIhHAT).
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-3

CuryamHoHHad 3amaya; I1pa aHammse Hadopa JaHHEIX O IarueHTax ¢ COVID-19
oOHapy&eHO, UTO TOIBKO 5% MMeIT TOKETOoe TeueHHe. KaKie MeTO/ b
OaTaHCHPOBKH BHI IIPETIOKHTE H ITOUYeMY?

StanoH oreeta; SMOTE min ADASYN mig oversampling, 1u60
KoMOHHIpoBaHHe ¢ undersampling. Mcimons3o0BaHie MeTpHK precision, recall, F1.

CuryanHoHHAA 3a/1aya; B TaHHBIX 1a00paTOPHBIX HCCIEA0BAHHIT IIPOITYIIEHEI
3HAUeHHA KpeaTHHIHA V 30% maipieHToB. Kak BeI OyaeTe oOpadaTeBaTh
ITPOITYCKH, €CIIH H3BECTHO, YTO ITPOITYCKH CBA3AHEI C TLKEIIBIM COCT OSHHEM?
2DT1anoH oreeTa: [Ipomycku He MCAR. CiiegyeT HCIIOTR30BATh HMITYTAI[HIO
Mozensro (KINN, MICE) i 1o6aBiTs HHIHKATOP IIPOITYCKa, TaK KaK IIPOITYCK
MOKeT ORITh HH(OPMATHREH.

IIK-11.2, YK-1.2

OIIK-1.3, IIK-
11.2

N

CHTyalr[HOHHAA 3ajava:; /{714 IPOrHO3HPOBAHHA CPOKA TOCTIHTATH3AIMH TTal[HE HTa
Ha OCHOBe 50 ITPH3HAKOBR (BO3PacT, JHATHO3, TIOKA3aTelH KPOBH) He 00XO0JHMO
IIOCTPONTH IAilIUIaiiH Impe Jo6paboTKH. OIHIIITEe OCHOBHBIE IIIarH.

OTanoH orBeTa: 1. O6padorka MpoIryckor. 2. KomiporaHne KaTer OpHAIbHBIX
npm3HakoB (One-Hot). 3. Macirrabuporanne urcioBrIX (StandardScaler). 4.
Pa3eneHie TaHHEIX. 5. baTaHcHpOBKaA IIPH HEOOXOMIMOCTH.

CuryarnoHHas 3amava: B qaHHeIx OKI° 10 000 3armiceit, H3 HUX TOIBKO 100 ¢
apuTMIei. Moens mociae o0yueHH ITOKa3kIRaeT accuracy=95%o, HO He
OoOHapyXKHBaeT apHTMITO. B uéM mpobiaeMa H Kak eé pellmTh?

OtanoH orBeTa: IIpobdiemMa — mucbaraHc KraccoB. Accuracy BBOJIHT B

320y meHHe. Hy&HO Hcmonk3oeats oversampling (SMOTE), M3MeHHTE ITOpOT
KIacCH()HKAIIH, HCIIOIb30BaTh MeTpHKH recall, F1, AUC-ROC.

YK-1.2, OIIK-1.3

[TK-6.2, IIK-11.2

CuryalnHoHHAad 3a7aya; [IpH MOAroTOBKe JaHHBIX IS MOJIENH THATHOCTHEKH
madeTa ecTh IMpH3HAKH: «Itom» (M/JK), «ctamud muaderay» (1,2,3), «YPOBEHB
caxapa». Kak BHI 3aK0/THpyeTe 3TH IIPH3HAKH ?

StanoH oreeta; ITom — One-Hot Encoding; crama qrnabera — Label Encoding
(opAaKoBad), YPOBeHb caxapa — MacirabmpoBanue (StandardScaler).

OIIK-1.3, IIK-
11.2

CHTyallHOHHAA 3a/jaua: B ImpoeKTe I1o ITpeJcKa3aHHI0 PHCKA HHCYIIBTA Y
IIAIHEHTA CTh JIAHHEIE 34 5 1eT. KaKOH CHCTEMHBIH II0/TX 0T BRI IIPHMEHHTE JIA
IITTAaHHPOBaHHA 3TAIIOB ITPOeKTa?

otanoH otBera; CraenmoBaTts CRISP-DM: 1. IToHmMaHHe MeTHITHHCKOH 3a/IauH.
COop u aHamn3 JaHHeIX. 3. [Ipe roOpadorka. 4. MogemipoBanie. 5. O1eHKa. 6.
BHeapeHHe H MOHHTOPHHT .

12

CuryarHoHHas 3aaya; I[Tociae oOyueHHI MOJIENH Ha JaHHBIX PEHTT€HOBCKIX
CHIMEKOB Bpau cIparimpeaeT: «lloueMy MOJIeNs ITOCTABIUIA 3TOT JHATHO37». Kak
BEI O0ecIeunTe HHT ePIIPeTHPYEeMOCTh?

StanoH orBeTa: Mcmoms3oBate LIME, SHAP i Grad-CAM 14 BH3yaTH3aI[ i
BaKHBIX o0nacTeil CHHMKA. IIpeJocTaBHTE BAXKHOCTH ITPH3HAKOB (feature
1mportance).

YK-1.2, OlIK-1.3

YK-1.1, IIK-6.2

CuryanHoHHAA 3aaya: B HaOope JaHHBIX O IMAIHEHTaX C THIIEPTOHHEI eCTh
BEIOPOCH! B IIPH3HAKE «CHCTOIHYECKOE TaBiaeHHe» (3HaueHHd 300 MM pT.cT.). Kak
BEI OyZeTe ¢ HIMH padoTarhs?

OTanoH orBeTa: [IpoBepHTSH, He OIMHOKA IH 3TO. Eci oImoKa — yIaIHTh HITH
3aMEHHTh Ha IIePIeHTIUIb (HarrpuMep, 99-it). M croms30Bars robust-
MacIITaOHpPOBaHIIE.
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10

CHTyal[HOHHAA 3aJaya: 14 3aJaun KIacTe pH3al(Ii TalHeHTOB C CePIeUH Ol
HeJOCTAaTOUYHOCTHIO HA 3 IrpyIOiel 110 30 IMpH3HAKaM KakK BBl OI[€HUTE KaueCTBO
KJIACTePH3aI[HH?

DTaloOH 0TBeTa: M cImoms30BaTe METPHKY CIUIY3Ta, HHAEKC /I3BHCca—-bonmimHa.
Ecmit ecTh HCTHHHEIE MeTKH — accuracy, adjusted rand index. BizyamisupoBars
yepes t-SNE.

OIIK-1.3, IIK-
10.2

11

CHTyaIlHOHHAA 3a/javya: B JaHHEIX O MAaIllHeHTaX ¢ OHKOIOTHE OTCYTCTBYIOT
JHAUEHII OITYXOIEBEIX MApKepoR y 40% mammeHTOR. KaKoil MeT O/ HMITY TaL[HIH
BEI BEIOEPHTE H ITOUEMY?

O1anoH oreeTa: HMcnmoms3orate MICE mmm KNN-HMITyTaIi o, Tak Kak MapKephl
MOT'YT OBITH KOPPEIHPOBAHEI C APYTHMH KIIHHHYE CKIMH IT0Ka3aTe M.

OIIK-1.3, IIK-
11.2

13

CuryanHoHHAaA 3agada; [1pH ImocTpoe HIOI MOJEIH LA IIPOTHO3a BEIKHBAEMOCTH
IIOCIIE OIlepallHH HY/KHO BRIOpaTs MeTpHKH. KaKie BEI IIpeIOKHTe H II0YeMy?
StanoH orBeta;: AUC-ROC, precision, recall, F1-score, crielfii(pHUHOCTS,
YYBCTBHTEIFHOCTE. B Me THIITHe BaKHEI H TOUHOCTH, H IIOTHOTA.

CHryanHoHHad 3ajava: B mmpoekTe 1mo ML g THArHOCTHKH METaHOMEI 110
n300paKeHHAM KOXKH TpeOyeTcsa 00eCIIeulTs BOCIIPOH3BOIIMOCTE PE3VIILTaTOB.
Kakwe Imarm Bl ITPeIIpHMeTe ?

ST1anoH orBeTa: @uKcarnid random seed, TOKyMEHTHPOBAHHE TIaIlIaiiHa
npenoOpaboTKH, Be pCHOHHPOBAaHHEe KO/a H JaHHBIX, HCIIONb30BaHHe Docker,
IIPOTOKOJIMPOBAHHE 3KCIIEPHMEHTOB.

[TK-6.2, IIK-11.2

YK-1.2, I[IK-6.2

14

CuryarnoHHas 3ajmava: Ilocie npiMeHeHHs SMOTE K JaHHBEIM O peIKOM
3a00JIeBaHII MOJIeIh cTana mepeodyuarsca. UTo aenars?

OTaloH OTBeTa: YMEHBIINTE CTelleHs oversampling, 100aBHTE PeryILApH 3allHIo,
VIIPOCTHTh MOJIEIIh, HCIIOIb30BATh aHCAMOIIH, IIPHMEHHTE KPOCC-BAallH TAIIIO.

IIK-11.2, YK-1.2

CHTyalHOHHAA 3a/jaya; B JaHHEBIX O ITAI[HEHTAX C ITHEBMOHHEN eCTh ITPH3HAKH:
«Kallelb» (Ja/HeT), «TeMIlepaTypa», «carypars. Kaxoil THiI 3agaur ML 31ecsk
YMeECTEH?

STanoH oreeTa; Kiraccugurarid (AHarHo3; ITHeBMOHILI/HET) HIH PerpeccHd
(IIpOrHO3 JUTHTE TbHOCTH JIeYeHILA ).

YK-1.1, OIIK-1.3

16

17

18

CuryaunoHHad 3amaya; [Ipn aHammze JaHHbIX SKI' oOHapyKeHEI IIPOITYCKH B 5%
3allHceli m3-3a cOod armrapaTypel. Kakoit MeTo 1 o0paboTKH IIPOITYCKOB HaHOoIee
Oe3ormaceH?

OTAaJIOH OTBeTa: Y JaJleHHe 3aImCe C IIPOITycKaMH, ecIH HX Maino H oHH MCAR.

I1mn uMITy TaIgs cpeHI MeTHAH O, €CIIH IIPOITYCKH CITYYAaliHEI.

CuryanHoHHasd 3agaya; /{14 IIporHO3MPOBaHHA YPOBHSA ITTFOKO3E! Y JHAOETHKOBR
Ha OCHOBE JIAHHEIX C TIFOKOMEeTPa BhI OOVUILTH THHEITHVI0 perpecciio. Kak
OIIEHHTH eé KaueCTBO?

StanoH oreeta: HMcmoms3oBate MSE, MAE, R* Ha TecTOBOIT BEIOOPKE.
BH3yanrn3nporars IIpeAcKa3anid vs (akxT.

CuryannoHHad 3agaua; B HaGope JaHHBIX 0 maienTax ¢ COVID-19 ecTs
BpPeMEHHEIE PAIEI caTypar(ii 3a 7 qHeli. Kakoii Tii 3agaur ML 31eck Hanbolee
aKTyaleH?

OTaloH oTBeTa: 3ajaya perpecCHH (IIPOTHO3 CaTYPAI[H Ha CIeXYIOIII eHb )
I KIacCH(HK A (PHCK Pa3BHTHA OCIOKHEHIN ).
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OIIK-1.3, IIK-
11.2

YK-1.1, IIK-6.2

YK-1.1, OIIK-1.3




CuryarHoHHasg 3amada:; [Tociae oOyueHna Moaem Ha TaHHeIX MPT mia
THATHOCTHKH OITYXOTH MO3ra Bpad He JOBepAeT MOJeNH. KaK ITOBEICHTE
OoBepHE?

19 _ _ YK-1.1, 1IK-6.2
OTanoH oreeTa: IIpemocTaBuTE KapThl akTHRAINH ( Grad-C AM), moka3aTs
IIPHMEPHI VCITEIHBIX H O OOUHBIX IIpeICKa3aHHil, IIPOBECTH COBMECTHBIIT
pa30op cIyyaes.
CHTyallHOHHAA 3ajada: B TaHHEIX O MarHeHTax ¢ apTpHToM 100 IMpH3HAKOR,

20 MHOTHE KOPpPeIHMpyrT. KaKk CHH3HTE paBMEPHDCTf 0e3 rmoTepH HHGQOpPMAI[HH? OIIK-1.3, IIK-
DTanoH oTeeTa: [IpmmveHnTs PCA HIIH MeTO[T BEIOOpa IIPH3HAKOB HA OCHOBE 10.2

BaKHOCTH (feature importance) H3 MOIETH.

3agaHHs 1719 cCaMOCTOSTEIbHON PaboTEI 110 TEME:

KonaTponsHEIi Borrpoc: Kakoit MmeTo 1 0aTaHCHPOBKH JaHHBIX ITPeIIOUTHTENIEH,

€CIIH JAHHBIX OUeHEL MalIo?

DTalIOH OTBeTa: I CIIoNk30BaHHe B3BeIHBAHHA KJIACCOB B Cp}"I{ECLHIII IOTEPE THOO

OCTOPOKHOE ITpHMeHeHHe undersampling.

IIK-11.2, YK-1.2

KoHTpoIsHEIH Borrpoc: YTo Takoe «IlelleBas IepeMeHHAT) B 3a/iade perpeCcCHH

B MeTHITHHEe? YK-1.1, OIIK-
DTaloH oTBeTa: 1] enerad mepeMeHHAad — HEIIPEPERIBHBI ITOKA3aTENh, KOTOPEIIL 1.3
HYKHO ITpecKa3aTh (HaIpHMep, YPOBEHS ITTFOKO3EI Uepe3 HeIelr0 ).
KOHTpOIEHEIH BOIIpoc: Kakie BH3yaIM3aI[ii HCIIONB3VIOT Ha 3Tamne ED A mia
aHaJII3a paclpeaelie Hinl IIPH3HAKOB ? OIIK-1.3, IIK-
JTanoH orBeTa: [ mcTorpammel, box-plot, violin-plot, scatter-plot, MaTpHIfeL 11.2
KOPPETLAITIIH .
KOHTpOIBHEI BoOIpoc: B ueM 0cOOeHHOCTh ITPHMEH HII MAIIIHHHOT' 0 00 YUEHH A
711 BPEMEHHBIX PAIOR B METHIMIHE 7 YK-1.1, OIIK-
DTAJIOH OTBeTa: Y UeT BPpeMeHHOH 3aBHCHMOCTH, CE30HHOCTH, TPEH/IOB, 1.3
HCIIONBb30BAHHE CIIEIHATbHBIX Mojeneil (ARIM A, RNN).
KoHTponsHEIi Bompoc: Kakue 3THUeCKHe IPo0IeMEl BOSHHKART ITPH
HCIIONB30BaHHH ML B MemrsHe? VEK-11 TIK-6.2
OtanoH orBeTa: KoH(HIeHIIHATEHOCTE JAHHBIX, CMeIleHHe BEIOOPKH, o -
OTBETCTBEHHOCTH 3a OIIMMOKH, « UEPHBLT AIHK) MOIEIeil.
KOHTPOIRHEIH BOIIpoc: HeM OTIIHUYAETCA 3a/Jaua KIacTe PH3aIH OT
KIIaCCH(PHK AT ? YK-1.1, OIIK-
ODTAalIIOH OTBeTa: B KIacTepH3alHH KIAcCE He 3aJJaHEI 3apaHee, MOJENh caMa 1.3
BRIZENAET TPYIIIEI CXOKHX OOBEKTOB.
KOHTpOIBHEL BoIIpoc: YTo Takoe «IaiTuraita» B scikit-learn i 3aueM oH

KeH?
y o o VK-1.2, OIK-
DTaAIOH OTBeTa: IlaiimaiH — IMociIe JOBaTEeILHOCT IIATOB IIPe o0 padoTKH H 13

o0yueHHS, KOTOpad IIpeIoTBpaIaeT yTeuKy JaHHbBIX H YITPOII[aeT
BOCITPOH3BOIHMOCTE.
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KOHTpOIBHEL BoIIpoc: Kakie MeTOIbI HCIIONB3YIOT IS CHH KEHILT
Pa3MePHOCTH JTaHHBIX B MeIHI[IHE?

StamnoH orBeTa: PCA, t-SNE, UM AP, feature selection Ha ocHOBe BaKHOCTH
IIPH3HAKOB.

OIIK-1.3, IIK-
10.2

KoHTponsHEIT Bommpoc: IToueMy BaKHO TOKYMeHTHPOBATh BCe 3TAIIbI
npeao0paboTKH JaHHBIX?

OTaloH oTBeTa: 14 BOCIIPOH3BOJHMOCTH Pe3yILTATOR, AYIHTa, COOTBETCTBHA
PeryIITOPHEIM TPeOOBaHIAM (HaIlPHMED, B KIIMHIYe CKIX HCCIle JOBAHHIX ).

YK-1.2, IIK-6.2

10.

KoHTponsHEIT Bommpoc: Kak IMpoRepHTh, He IIPOH30IINIa IH YTeYKa JaHHBIX ITPH
npeaodpaboTke?

OTalloH OTBeTa: YOeHThCA, UTO HH()OPMAIHI H3 TeCTOBOIH BEIOOPKH He
HCIIONIB30BANach IPH 00yUYeHHH (HaITpHMeP, IIPH MACIITa0HPOBAHHH HITH

HMITYTAITHH ).

YK-1.1, IIK-6.2

11.

KoHTponsHEI BOIIpoc: UTO Takoe «CTPATH(HIPOBAHHOE pa3dHeHIe» H KOrjaa
ero IIPHMEHIIOT?

OTaloH oTBeTa: Pa30HeHHe, COXpaHArOIIee paciipeeleHIe KIacCoB B
BRIOOPKaAxX. [IpiMeHdeTca IpH gucdaraHce KIaccoB.

IIK-11.2, YK-1.2

12.

KoHTpOnEsHEIH BoIIpoc: KakHe IIPH3HAKH HA3BEIBAKOT «KATET OPHALHEIMIY H
((UHCIIOBEIMI» ? [IpHBe I TE MeIIIIHHCKHE IIPHMEPEL.

OTaloH oTBeTa: KareropHaibHEIE: 11O, TPYIOIa KPOBH, THArHo3 (M-Kop).
HHCIOBEIE: BO3PACT, JABIEHHE, TEMIIepaTypa.

YK-1.1, OIIK-
1.3

13.

KOHTpOIBHEI BOIpOC: B yeM oImacHOCTH HCITomb30BaHmA Label Encoding ma
HOMHHATHHBIX IIPH3HAKOB?

JOTaloH oTBeTa: Mogems MOXKeT IIPHITHCATE ITOPAOKOBYIO 3aBHCHMOCTE TaM, I'/e
eé HeT (HampuMep, KoaupoBka «M»=1, «K»=2).

OIIK-1.3, IIK-
11.2

14.

KoHTponsHEIi Bompoc: Kak BEIOpaTs IMOpor KIAacCH(HKAINH B Me JHIIHHCKOIT
3a/1aue c micbamaHcom?

JTamnoH oreeTa: Ha ocHoRe KpHEOH ROC mim PR, yUHTEIBAI K HHYECKYIO
BAKHOCTh UYBCTBHTEIIEHOCTH H CIIEI[H(PIUHOCTH.

IIK-6.2, IIK-11.2

15.

KOHTPOIBLHEIH BOIIPOC: YTO TaKOe «KPOCC-BAIHIAII D) H Kakie €€ BH/IBI BEI
3HAeTe?

3TalnoH orBeTa: MeTo/ OleHKH MOJEIH ITyTEM pa30HeHId JaHHBIX Ha
HecKolmKo OmokoB. Bumer: k-fold, stratified k-fold, leave-one-out.

YK-1.2, IIK-6.2

16.

KoHtponsHEiil Bonpoc: Kakme starmsl CRISP-DM Hanbonee KpHTHUHEL 1A
ycrexa MeHHcKoro ML -mmpoekra?

OtanoH orBera: I[loHMMaHHe OM3Heca (MeIHIHMHCKON 3a/1aui) H IIOATOTOBKA
JAHHBIX.

YK-1.2, OIIK-
1.3

17.

KoHTponsHEIi Bommpoc: YeMm otmruaerca Oversampling ot Undersampling?
OtanoH oreera: Oversampling — yBeIHYeHHE UICIA IIPHMEPOB MHHOPHTAPHOI O
kimacca; Undersampling — ymMeHbIIe HIE UHCIIA IIPHMEPOB MAaKOPHTAPHOT O.

IIK-11.2, YK-1.2

18.

KOHTPOIIEHEIH BOIIpOC: Kak Ol HHTEH KaueCTBO KIACTEPH3AIMH B MeJHIHCKHX
ITAHHEIX?
DTanoH oTBeTa: MeTpHKH CIIIY3Ta, HHAeKC /[3BHca—-bonaiHa, BHEIITHIE

OIIK-1.3, 1IK -
10.2
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METPHEKIH IIPH HATHYIH HCTHHHEBEIX METOK.

19.

KOHTPOIBHEI BOIIPOC: 3aueM B MeII[HHE HCIIOTbh3VIOT aHCAMOIH MO/IeNer?
OTAalOH OTBeTa: [JId ITOBEIIIEHHA TOUHOCTH, YCTOHUHBOCTH, YMEHBIIE HILT
nepeoOyueHHd (HaIIpHMep, CIyUYailHbOI Jec, IpaJieHTHRII Oy CTHHT).

YK-1.1, IIK-6.2

20.

KOHTpOIBHEL BoIIpoc: Kakie peryiaaropHele TpeOOBaHI IIpe TEABIAHTCA K
ML -MomemsaM B MeTHI[HHE?

DTAIOH OTBeTa: Bamnganud, JOKYMeHTHPOBaHHE, HHTEPIIPETHPYEMOCTE,
0e30ITaCHOCTh, COOTBETCTBHE 3aKOHAM O IePCOHAThHBIX JAHHBIX.

YK-1.1, IIK-6.2

21.

22.

23.

24.

25.

20.

CuTyarnoHHas 3ajaya: [Ipi paboTe ¢ JAaHHRIMH O ITalfHeHTaxX ¢ O0Ie3HBI0
ArpIreiivepa oOHAPYAEHO, UTO BO3PACT MPEACTARIEH B rofax, a 00bEM
THIOIOKaMIia — B My, HyKHO JTH MacIradHpoBaHHe ?

DOTaloH oTBeTa: Jla, Hy/KHO CTAaHAAPTH3HPOBATh IIPH3HAKH, YTOOBI AT OPHTMEL,
YYBCTBHTEIbHBIE K MAcIrady (HampuMep, SVM, KNN), paGorami KOPpeKTHO.

CHTyauHOHHAA 3a7aya: B IIpoeKTe I10 IIPOrHO3Y PEHHBA paKa IIOCTIE
OIIepaliH JaHHbIE COOPAHBI H3 TPEX Pa3sHbIX KIHHHK. Kak y4ecTh BO3MOKHEIE
CMeIleHH I’

OTtanoH oreera: JI00aBHTE IIPH3HAK «KITHHHKA», IIPOBECTH CTPATH(HKAIHEO 110
KIIHHHKE IIPH pa30HeHIH, HCIIOIb30BaTh MeToIsl domain adaptation.

CHTyalHoHHAA 3a/1aya; J[J1d MoJenH, IpeacKa3bIBaroIeil PHCK CEeICHCa B
OPHUT, BaKHO MIHHIMI3HPOBATE JOKHOIIONOKHTEIbHEIE CpadaThBaHI A KaKyio
METPHKY OIITHMI3HPOBATh?

OTanoH oTBeTa: TOUHOCTE (precision), YTOOBI CHIH3HTE UHCIIO JTOKHBIX TPEBOT.

CHTyalHOHHAA 3aaya: B TaHHEBIX O IaIfHeHTax ¢ HHPApKTOM eCTh IIPH3HAKH:
«TIOT», «BO3PACT», KYPOBEHD XOIECTEPHHA?, K HCXO (BBIKIL/HeT). Kak
IIOATOTOBHTE JAHHEBIE IS JIOTHCTHYECKOH perpeccHu?

DOTaloH OTBeTa: 3aKoMHpoRaTh 1ol yepe3 One-Hot, MacirraGHpoBaTs BO3PacT H
XOIeCTePHH, CTPaTHQHIHPOBATh pa3OHeHHE 10 HCXOMY.

CuryannoHHas 3agaya: [Tocine o0yueHH I MOIeIH Ha JaHHEIX ()0 OporpadhHi
BO3HHKIH BOIIPOCEL O 3THYHOCTH HCIIONB30BAHHA JTAHHEIX. KakHe MePEI BRI
IIpeIyCMOTPHTE?

OtanoH orBera; O0eCIeulTs aHOHHMI3AIHEO, IO YUHTh HH(OPMIPOBAHHOE
coriacue, COOTIATE 152-D3, IMPOBECTH 3THUYECKYIO SKCITEPTH3Y.

CHTyalHoHHad 3ajaua; B HaGope JaHHBIX O MarfeHTax ¢ rprimoM 10%
3aIlHCEeN HMERT BEIOPOCH 110 TemIeparype (>41°C). Kak mpoBepHTE, ABIAHOTCA
JTH OHH OIIMHOKAMH?

OTaloH 0TBeTa: CPaBHUTH ¢ KIIMHIUECKHMH 3aIl CAMI, IIPOBEPHTE JTOT HKY
(HamprmMep, COYeTaHHe C APYTHMH CHMIITOMAMI ), IIPOKOHCYIIETHPOBATLCA C
BpauoOM.

OIIK-1.3, IIK-
11.2

YK-1.1, IIK-6.2

IIK-6.2, IIK-11.2

OIIK-1.3, IIK-
11.2

YK-1.1, IIK-6.2

OIIK-1.3, 1IK -
11.2

27.

CHTyaluHOHHAA 3ajada; [ 3aJaud MpOorHO3HPORaAHIA JIHTEIRHOCTH IBJI v
nareHToB ¢ COVID-19 HyXHO BRIOpaTh anroput™. Kaxoil mogoiléT un
ImouemMy?

DTaIOH OTBeTa: PerpeccHd: ITHHENHAT PerpeccHsd, CIIYUANHBI JIec,
rpaHeHTHbOT OYCTHHT. BEIOOP 3aBHCHT OT 00BEMA TAHHBIX H HeIHHEeITHOCTH
3aBHCHMOCTEH.

YK-1.1, OIIK-
1.3
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28.

CHTyalllOHHAA 3ajJaya: B JaHHEBIX O ITAIHieHTaX C JEIPECCHEH €CTh TEKCTOREIE
OITMCAHHI CHMIITOMOB. KaK HX MOKHO HCIIONB30BaTh B ML -Moaenn?

3TaloH oTBeTa: B eKTopH3HpoBaTh TeKCT ¢ moMolipio TEF-IDF, word2vec, BERT
H HCITOIB30BaTh KaK IIPH3HAKH.

OIIK-1.3, IIK-
10.2

29.

CHTyaioHHad 3agaua:; [1pu padote ¢ gaHHBIMH 331 I HAarHOCTHKH
SIIUIETICHH HYyAHO obpadoTrats 100 xkaHamoB curHama. Kakoit MeTo
Ipeao0paboTKH IPHMEHHTE?

OTanoH oTBeTa: OHILTPAIH L IITyMa, HOPMATH3AII A 110 KaHAIaM, BEIJIEIIE HIE
IIPH3HAKOB (HaIpHMep, CIIeKTPalbHEBIE ).

OIIK-1.3, IIK-
11.2

30.

31.

32.

33.

CHTyaIoHHad 3agaua; B mpoekTe 1o ML U MHarHOCTHKH AHadeTHYeCKOI
PETHHOITATHH 110 H300pakeHI M I'I1a3HOro THa TpedyeTca BEICOKAd
UYBCTBHTEILHOCTE. Kak 3Toro mo0HThCA?

DTanoH oreera: Mcmoms30BaTe oversampling MHHOPHTAPHOT O KIIacca,
HACTPOHTH ITOPOT KIacCH(MHKAINH, BEIOPaTh METPHKY recall I oTrTHMIT3 a1 HH.

CHTyalrHoHHAad 3agava: B JaHHEIX 0 nmarpeHTax ¢ XObJI eCTh IPOITYCKH B
IOKa3aTeax CIHpoMeTpHH. Kakoil MeTo I IMITYTaI[HH HaHOollee KIIMHHUeCKH
o0ocHOBaH?

OTaloH oTBeTa: MIMITyTara Ha OCHOBE ITOX0KHX IareHToB (KNN) Hin
HCITONB30BaHHE MOJEIEH, VUHTHIBAOIIIX BPEMEHH VIO THHAMIKY .

CuTyaroHHasd 3agaya: [Tocne o0yueHH I MO Ha JaHHBIX O ITAl[HEHTaX C
rellaTHTOM Bpau cIipanmBaeT: «Kakue IpH3HAKH HanOoJlee BaAHbI 11
IporuHo3a?». Kak oTBeTHTE?

OtanoH orBera: [1okazars feature importance Moze (HaIpUMep, H3
CIIYUYaifHOTO Jieca), MCIIONb30BaTe SHAP 3HaueHHA.

CHTyalHoHHAA 3a/aua; B HaGope JaHHBIX O BAKI[HHALII €CTh IIPH3HAKH:
«BO3PACTY, «IIOII», (HA3BAHHE BAKI[HHED), «II000UHEDT 3 ekT». Kak
IIOJITOTOBHTE JTAHHEBIE I KIIACTEPH3AIII?

DTalOH OTBeTa: 3aKOHPOBATh ITOT H HA3BAHIE BAKIMHHEL Uepe3 One-Hot,
MacHITabHpoBaTk BO3pacT, IpHMeHHTs PCA I CHHAKeHIA pa3MepPHOCTH.

IIK-6.2, IIK-11.2

OIIK-1.3, IIK-
11.2

YK-1.1, I1IK-6.2

OIIK-1.3, 1IK -
10.2

34.

35.

CuTyanuoHHad 3amadva: [IpH IIporHo3HPOBAHHH PHCKA TAJEHHA Y ITOAKITBIX
MAIHEeHTOR MOJeh JaéT MHOTO JIOKHEIX cpabaTeBaHIil. KaK yIryJiimTs ?
OTalOH OTBeTa: Y BEIIHUHTh ITOPOT KIracCH(HKAIII, T00aBHTsF HOBEIE TIPH3HAKH
(HammpuMep, JaHHBIE C HOCHMEIX JAaTUHKOR ), HCIIONh30BATh aHCAMOIH MOJIETIel.

CHTyalUHOHHAA 3a/1aya: B JaHHEIX O ITAIHEHTAX C MHTPEHBLIO €CTh
CyOBeKTHBHEIE OLleHKH 00 110 Ikane oT 1 mo 10. Kakoii T 3agaurr ML
3]IeCh I[enecoo0paszeH?

OTaloH oTBeTa: Perpeccid (IIpOTHO3 YPOBHA OOIH) HIH KIIaCCH(HKAIIT
(crurpHaA/ ctabasd GOmb).

IIK-6.2, IIK-11.2

YK-1.1, OIIK-
1.3

30.

CutyarmoHHad 3amaua: I11ocne mprmveHernnd PCA K JaHHBIM O TTAl[HEHTAax C
ay TOHNMMYHHBIMI 3a0 0lIeBaHIAMH ITOTEPATIAch HHTEPIPeTHPYeMOCTh. Kak
OFBITE?

STanoH oTBeTa; M croims3oBate MeTo el feature selection BMecto PCA, mibo
HHTEPIIPETHPOBATE ITaBHEIe KOMIIOHEHTHI Yepe3 HCXOMHbIE ITPH3HAKH.

OIIK-1.3, IIK-
10.2

37.

CHTyallHOHHAA 3ajlaya: B IIpoeKTe 110 IIPOrHO3Y OTBETAa HAa XMMHOTEPAITHI0 Y
OHKOJOTHUECKHX ITaI[HeHTOB JJaHHbIe coOpaHsI 3a 10 meT. Kak yuecTs

YK-1.1, IIK-6.2
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H3MeHEeHIA B IIPOTOKONAX JIeYeHHI?
OT1anoH oreeTa: JJo0aBHTh IIPH3HAK «TO]I JIeUEeHILD), HCIIOIb30BaTh MOJIENH,
VUHTEIBAOIIIE BpeMeHHbIe 3(PPeKTEl, CTPAaTHQIIIIPOBATE 10 IIEPHOIAM.

CHTyalHOHHAA 3a/faya; B TaHHEIX O IMAIfHeHTax ¢ IIOYeUHO HeJOCTaTOUHOCTHIO
€CTh BEIOPOCHI B KpeaTHHHHE. Kak IIpHHATE pelieHie o0 nx oopadorke?

DTalIOH OoTBeTa: I CIIoIs30BaTk HHTEPIIOIAITHED BEPEMEHHEIX PAIOE, HMITYT AIlHED
COCETHHMH 3HaAYEHITAMIT, mHOOo VIAITE IIAITHEHTOR C OomnpImmM %o ITPOITYCKOB.

38 _ _ . OIIK-1.3, IIK-
OTanoH orBeTa: [IpOKOHCYIETHPOBATECA ¢ HE(PPOIOTOM: BEICOKHIT KpeaTHHHH 112
MOKeT OBITh KIIHHHUYECKH 3HAUHMMBIM. B0O3MOKHO, TOTapH(MHPOBAHHE HITH .
winsorzation.
CHTYyaIoHHad 3ajgaua; {711 MOJIeNH, ITpejicka3bIBaroIleil pHCK TpoMOo3a y
ITAIHEHTOR ITOCIIE OIIEPAIlII, BaXKHO 00ecIeunTh OBICTPERIN pacuéT. Kakoil

39. aITOPHTM BRIOpaTh? YK-1.1, TIK-6.2
3TaloH oTBeTa: JIOTHCTHUeCKad PerpecCHa HIIH HeTTyOOKOe JIEPeRO PEIlleHHIT —
OBICTpBIE H HHTEPIIPETHPYEMBIE .
CHTYyaIOHHAaA 3a/faua: B JaHHEIX O ITaIfeHTax ¢ OPOHXHAIbHOI acTMOI eCTh

40 MHOK€eCTBeHHEIE IIPOITYCKH B €K eJHEBHBIX II0Ka3aTelaX IHKQIoyMeTpHH. Kak OMK-1 3. [TK-

* | IOCTPOHTE MAIIIIIanH? 112 -

Tema 2 «. OOydueHHe ¢ YUHTEIIEM: PerpeccHs H KIIacCH(PHKAIIHI)

[TpoBepsiembie komrteTeHIIHH H U JIK (xoz61), hopMHpyeMble IIPH H3YIeHHH TeMbI: IlepeueHb Y K-
1.1, YK-1.2, OIIK-1.3., [IK-6.2. , IIK-10.2. , IIK-11.2.

K'DHTPGJ]LI{BIE BOIIPOCEI ITO TCMC.

No i/m1

Jaganue

IIpoBepsieMbIe
HIK

KOHTpOIBHEI BOIIPOC: B UM COCTOHT OCHOBHOE PAITHUNE MeXK Y THHEHHON H
JTOTHCTHYECKOH perpeccHemn?

OTalnoH oTBeTa: JIMHeiHAI perpecCcHA HCIIOIB3YeTCA 1A IIPOTHO3HPOBAHH T
HEIPePHIBHEIX 3HAUEHMI (perpeccs), a JOTHCTHUeCKAad — U1 OHHAPHOIT
KIacCH()HKAIIH (BePOSTHOCTh IIPHHAIE AKHOCTH K KIaccy).

OIIK-1.3, IIK-6.2

-3

KoHTponsHEn Bompoc: YTo Takoe pyHKIEA moTeps (loss function) B MarimHHOM
OOyUYeHHH H KaKyH POJIh OHA HI'PaeT B 00yUEeHHH MOJETH?

OTanoH oTBeTa: @ YHKINA MIOTEPh H3MEPAET OIMOKY IIpeIcCKa3aHNI MOJE L.
[Tems oOydeHHI — MIHHMH3HPOBATE 3TY (QYHKI[IEO (Hampumep, MSE mis
perpeccui, L og Loss AIId Ki1accH(HKAIHH).

OIIK-1.3, IIK-6.2

KontponsHeni Bommpoc: Kak perymapmzania L 1 (Lasso) n L2 (Ridge) momoraroT
OopoThcA ¢ IepeoOyUeHHeM B IMHEHBIX MOIETIX?

OTanoH orBeTa: L1 mobarnsgeT mrrpad 3a abCOMFOTHBIE 3HAYUE HIHA

K03 HIHeHTOR (MOKET OOHYIIATE HEKOTOPHIE ), L2 — 3a KBaJpaThl
K03()(HIIEHTOR (COKpaIlaeT BCE, HO He 0 HyId). Oda MeToJa OTpaHuHBAI0T
CIIOKHOCTh MOJIEIH.

I1IK-6.2, IIK-10.2
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KoHTponsHEI Bompoc: YTo Takoe "feature importance” B pelrarIix JepeBbiax
H KaK €r0 BEIYHCIHTE?

DTalOH OTBETA: DTO OI[€HKA BaKHOCTH IIPH3HAKA HA OCHOBE TOI'0, HACKOIBKO OH
YMEHBIAeT HeOllpeIelIeHHOCTE (3HTPOITHEO/[KIHH ) ITpH pa30HeHH.

B erumiciugeTc I KaKk cyMMa YMEHBIIEH I KPHTE PHA 110 BCEM y3JIaM, TJIe

HCITOE 3VeTCA IIPH3HAK.

I1IK-6.2, [IK-11.2

Lh

K oHTpOonbHELIT Bommpoc: Kakie MeTpHKH OIeHKH MOJIETH KIacCHQHKAI[IHI
IIPeIIOUTHTEIbHEIL LI MeJHITHHCKIX JTaHHBIX?

OTanoH orBeTa: TouHOCTE (precision), momHoTa (recall), F1-score, AUC-ROC,
CITEITH (PHUHOCTh, UYBCTBHTEIFHOCTE.

I1IK-6.2, [IK-11.2

K oHTponsHbT Bompoc: Kak momgo0pars rumeprapaMeTpsl MOJIEH (HaIIpHMED,
royonHa gepera, C 8 SVM) cucteMHO?

STalnoH orBeTa; MCIoms30BaTk MeTOIEI IoHCcKa 110 ceTke (GridSearchCV') wm
craydaiHoro momcka (RandomizedSearchCV) ¢ Kpocc-Bal JAIHEN.

YK-1.2,1IK-10.2

K OHTpONBHELT BOIIpoc: B 4éM 3aKIroyaeTcs IIPHHIMIT PadoTh MeToHa K-
Omkaimmx coceneil (KNN) mid KaccHpHKAIH?

OT1anoH orBeTa: KNN OoTHOCHT 00BeKT K TOMY KIaccy, KOTOPBOL Handollee
YacTO BCTpeYaeTcsa cpelH K ero OMmKaIIIX coce/ieil B IIPOCTPAHCTBE
ITPH3HAKORB.

OIIK-1.3, IIK-6.2

KoHTponbHELT Bonpoc: Kakoe 0OCHOBHOE ITpeIII0NI0KeHHe JIeKHT B OCHOBE
HaHBHOTO Oaiiec OBCKOT0 KiraccHukaTopa?

STanoH oreeTa: [IpH3HAKH YCIOBHO HEe3aBHCHMEL JIPYT OT IPyra IIPH JaHHOM
KJIacce (IIpe/IIoIo/KeHIE O He3aBHCHMOCTH ).

OIIK-1.3, IIK-
10.2

KonTponsHELT Bonmpoc: Kak BEIOHpaeTcsa OITHMATEHOE 3HaUeHHe K B MeTo/Ie
KNN?

OTanoH orBeTa: C IIOMOIIBI KPOCC-BallH JallHH, ITepeOipas pa3IHuHEIE
3HaueHNI Kk H BRIOMpasd To, KOTOpoe JaéT HaILTydlllee KaueCTBO HA
BaITHIAIH OHH OIf BEIOOpPKE.

YK-1.2,1IK-10.2

10

KOHTPOIRHENT BOIIpOC: UTO TaKOE SHTPOIA H HHAEKC /[KHHH B KOHTEKCTE
PELIAroIHX JePeBbeR?

DTaloH OTBeTAa: DTO KPHTEPHH, HCIIONb3YyeMEBIE NI BRIOOPA HAMIYUIIIETO
pasgeneHHd JaHHBIX B Y3II€ JIepeBa. SHTPOIMA H3MepsaeT HeollpPeJeIeHHOCTE, a
HHJEKC J[ZKHHII — BePOATHOCTh HEITPABHIILHON KIacCH(PHKAI[IH.

OIIK-1.3, IIK-6.2

11

KOHTpOIEHEN BOIIPoc: UTO Takoe pa3Iendrolnad THIIepITIOCKOCTE B METO/IE
OIIOPHEIX BEKTOPOB (SVIM)?

DTaIOH OTBETA: DTO THIIEPIUIOCKOCTh, KOTOPAd pa3feldeT JIga Kiracca C
MaKCHMAIFHBIM 3a30POM (Mmargin) Mex Iy OIIKaIIIIMI TOUKaMH Kaxk 0T 0
KJacca (OIOPHBIMH BeKTOPaMH ).

OINIK-1.3, IIK-6.2

KOHTpOIBHEII BoITpoc: 3aueM B SVM HCITONb3yeTcs e pHELT TproK (kernel
trick)?

STanoH orBeTa: UYToOH paboTaTh C HEIHHEHO pa3/ie IIMbIMH JaHHBIMH,
HesABHO ITpeodpa3ys HX B IIPOCTPAHCTBO OOMBIIEN pa3MepPHOCTH, I'le OHH
CTAHOBATCS IIHHEITHO Pa3 /e IIMBIMH.

OIIK-1.3, IIK-
10.2

13

K OHTpOIIBHEI BOIIpOC: Kakue ImapaMeTPEl ABIATC I KITFOUEBEIMH B SVM H Kak
OHH BIIMAOT HA MOJIENE ?

YK-1.2,1IK-10.2
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