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MuHHCTEPCTBA 34paBooXpaHeHH I Poccriickon Deeparii
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Pabouas ITpOoIrpaMMa JHCIHIUIIHBI pﬂBpﬂﬁﬂTﬁHﬂ B COOTBCTCTBHIH C:

—IIprnkazom MHHHCTEPCTBA HAVKH H BEICIIEro oOpaszoBaHMSA Poccurickon @Deaepaiin Ne
1006 ot 13.08.2020r. «O0 yTBRepXAcHHH (ellepalbHOIO TOCYJapCcTBEHHOIO 00pa30BaTEIIbHOIO
CTaHJapTa BBICIIErO O0pa30BaHHS — CIEHHAIHTET IO cIelHaIbHOCTH 30.05.03 MemumnmuHcKas
KHOEePHETHKA»;

—IIpukasom MunHtpyga Poccrm ot 04 aerycra 2017 Ne610H
IIpo)eCCHOHATIBPHOI O cTaHAapTa «Bpay-KHOepHETHKY,

«O0 VyIBepXKIEHHH

—JIOKAJIbHBEIMH HOPMAaTHBHEIMH aKTaMH [[eHTpa AJMazoBa,
—y4eOHBIM IUIaHOM IT0 cIielambHOCTH 30.05.03 MeaunuHckas KHOepHETHKA.

CocraButeu pado4yeil NporpaMMbl

YueHnas
Ne DaMHIHA, HMHA, 3aHHMaeMas
a/n OTIECTRO CTelleHb, TOTKHOCTE MecTo padboThI
3BAHHE
1. Koporeera Onecsq K.T.H., JOLEHT |3aBeayrolmii kadgeapoii | ®I'BY «HMHUI]
BiammipoBHa MaTeMaTHKH, OHO(DH3NKH | HM. B .A. AmMazoray
H HH () OpMAI[HOHHEBIX MmuH3apasa Poccru
TEXHOJIOTHIT
2. Bemor FOpmii o.¢).-M.H. mpodeccop CaHkT-IIeTepOyprCcKHii
CepreesHu T OCYJapCTBEHHET
VHHBEPCHTET
3. Banor Cepreii o.(b.-M.H. mpodeccop CaHKT-I]eTepOyprCcKHii
Ba i p oBHY I OCYJAaPCTEEHHEIT
VHHUBEPCHTET
4, ITetpor Buxrop o.().-M.H. rpodeccop CaHKT-IIeTepOyprCcKHii
ATeKCaHIpPOBHY T OCYJAPCTBEHHEI
VHHBEPCHTET
5. CIeIFHHKOB /IMHTPHIT | - CTAPIIIT HAYUHEI CaHkT-IIeTepOyprCcKHii
MuxaitmopHy COTPY IHHK T OCYJapCTBEHHET
VHUBEPCHTET

Pabouas mporpamma paccMOTpeHa H ogo0peHa Ha 3aceJaHHH Kadeapbl MaTeMaTHKH, OHO(H3HKH

HH(OPMAI[HOHHBIX TeXHOJIOTHH «1 1» Hog0psa 2025r., rmporokor Ne 3

3aBeIYIOIIHI Kadeapoi O.B. Koporeepa
JIMCT COI'JIACOBAHUA
COI'JTJACOBAHO
JlexaH ne4yeOHoro (pakynpTeTa ['.A. Kyxapuuk
3aBeAVIOIIMI I[EHTPOM pa3sBHTHAI 00pa30BaTEIbHOH cpelpl FIHCTHTYTa
MEIHITHHCKOrO 00pa30oBaHHI H.H. Ilerpora

3aBe VIO Y4eOHO-METOHYECKHM OT/IETIOM I[EHTPA Pa3BHUTHI
o0pazoBaTenbHOH cpeabl MHCTHTYTa MEIHUITHHCKOrO 00pa3oBaHH sl

M.A. OBeukHHa

3aeayronpi oudmorekon MHCTHTYTAa MEIHIMHCKOIO 00pa30oBaH E.A. Heuaega

PaGouas mporpaMma paccMoTpeHa M ojxo0peHa Ha 3acelaHHH Y4eOHO-METOMHYECKOrO COBETA
HMHucTtuTyTa MeguImHCKOro odpasoBanusa OI'EY « HMHUIL] mm. B.A. AnmmaszoBa»y MuH3sapasa PoccHu
«20» staBapsg 2026 r., mporokor Ne 01/2026.



Coxpaimenus

[lentp AmMazoBa — QelepallbHOe TIOCyJapcTBeHHOe OoDKeTHOe YupekiaeHHe «HaloHambHbBIH
MEJQHUI[HHCKHI  HCCIIEAOBATEIbCKHH  IIeHTp HMeHH B.A. AimMaszoay»  MHHHCTEPCTBa
3IpaBoOXpaHeHH s Poccriickon Demepaliii

[II1] — rmpakTHYecKas ITOATOTOBKA

Komnerennun:

YK — yHHBepcanbHas KOMIIETEHIH S

OIIK — obmrenpodeccHoHaIbHAI KOMITETEHITH
[TK — mpodeccrnoHambHagd KOMITETEHIHS

MJIK — HHIHKaTOP JOCTHKEHHSI KOMITET EHITHH

OneHoYHbIe MATEPHAJIBI:

KB — KOHTPOIILHEIE BOITPOCEI

T3 — TecTOBBIE 3aJaHH A

K3 — KOHTpOIBHEIE 3aJaHH

[IH — nmpakTHYeCcKHe HaBBIKH

C3 — CHUTYaI[HOHHEIE 3aJaul

Wb — ucropmsa 0omnesHn

J1 — TeMBI IS IIOATOTOBKH YCTHOI'O JOKIIaZa ¢ IIpe3eHTalHeR
P — TeMBI 7151 TTOATOTOBKH pedepara



IloscHHTE/IbLHAA 3alIHCKA K pﬂﬁﬂ‘lﬂﬁ InmporpamMmMe 1THCIHILTHHDbBI

Pabouas rmporpamma 1mo guctprinHe «McKyCccTBEHHBIH HHTEIDIEKT H aHAIH3 JaHHBIX B MeTHIHHEY
HaIlpaBlIeHa Ha (POpPMHpOBaHHe Y OOVYAKOIMXCS KOMIUIEKCA 3HAaHHH H HAaBBEIKOB B OOIacTH
IIPHMEHEHHS. COBPEMEHHBIX TEXHOJIOTHH HCKYCCTBEHHOI'O HHTEINIEKTa H aHalIn3a JaHHBIX IS
PEeLIeHN I MeJHKO-OHOIIOTHYeCKHX H KIIMHHYECKHX 3aJad. JTO ITO3BOJIHT BHITYCKHHKY 3()()eKTHBHO
HCIIOJIb30BaTh METOABl MAIIMHHOIO OOYYEeHHS, HEHPOHHBIX CETeH M aHaln3a [JaHHBEIX B
NTpode CCHOHAIIBHOMH JeSTEeIbHOCTH.

[Tporpamma oOecrieunBaeT OCBOEHHE TPYAOBBIX (DYHKI[HII B COOTBETCTBHH C MPO(decCHOHATBHEIM
CTaHJapTOM «Bpauy-KmOepHEeTHK». ITOAJepkKKa IIPHHSATHS KIHHHYECKHX pelleHHH Ha OCHOBE
HH(OPMAI[HOHHEIX TexHonorui (B/03.7), mpoBefeHHe HayUYHBIX HCCIIEMOBAaHHI C HCIIOJIb30BaHHEM
MaTeMaTHYECKHX MEeTOMOB H BBEIUMCIHTEILHEIX cpeAcTB (C/02.7), IIaHHpOBaHHE HCCIeJOBAHHH H
BHEJPEHHE PEe3YILTaTOB C IIPHMEHEHHEM METOMOB CTAaTHCTHKH H JOKa3aTeIIbHOH MeIHI[HHEL
(C/03.7), cHcTeMHBIH aHalIH3 OOBEKTOB B MeJHIMHe H 3ApaBooxpaHeHHH (D/01.7), a Taxxke
pa3paboTKa CHCTeM YIIpaBlIeHHs 3HaHHSIMH (D/02.7).

OCcOOEHHOCTRIO peaTH3alli JaHHOH IporpaMMel B OI'EY « HMHUI] mm. B. A. AntmazoBay SBISETCS
ITPAKTHKO- OPHEHTHPOBAHHBIN ITOAXOJ[, COYETAOINMHI JIEKI[HOHHBIE 3aHITHA C HHTeHCHBHOH
nabopaTopHON PaboTOMN, BKIXOYAs BBIIOIHEHNHE HHAMBHAYAIBHBIX IIPOEKTOB Ha aKTYyalbHBIX
MEIMIIHMHCKIX JaHHBEIX C  HCIIOJIb30BAaHHEM  COBPEMEHHBIX HHCTPYMEHTOB aHalH3a H
MOJEITHPOBAHH 4.



1. HEJIb H 3AJTAYN U3YYUHEHUA JINCIHAITJINHDBI

Ileab ¥ 332498 H3YYEeHHA AUCITHILIHHBI

- (hopMIIpOBaHH e 3HAHHIT OCHOB TEXHOIOIHH HCKYCCTBEHHOTI'O HHTEINIEKTa H aHaIH3a TaHHBIX

- TIpHOOpeTeHHe OIThITa II0 HCIIOIb30BAaHHIO HCKYCCTBEHHOIO HHTEeINIeKTa H aHalIH3a JaHHBIX B
Me THITHHE.

3azavn H3y4YeHH A T CIHILIHHbI:

- H3Y4YEeHHE OCHOB TEXHOIIOIHH HCKYCCTBEHHOI'O HHTEIUIeKTa H aHalIH3a JaHHBIX

- (D)OPMHPOBaHHE CIIOCOOHOCTH ITPHMEHSTh TEXHOIIOTHH HCKYCCTBEHHOI'O HHTeINIeKTa H aHajlH3a
JTaHHBIX B MeJHI[HHCKOH ITPaKTHKE.

ILl1anapyemblie pe3yabTaTbl 00yUeHHA [0 JUCIHILINHE:

B pesviomame wszyuenus npozpammsl OUCHLUNILHBL Y 0OVUaOwe20cs hopmupyomes cieoyvioujiie
KOMRenmeHyLiLL.

OIIK-4.1 HMmeer mnpexacraBiaeHHe 00 OCHOBHBEIX HCTOYHHKAX H MeTOmaX ITOIYYEHHS
NMpo()eCCHOHAIPHON ~ HMH()OPMAIlHH, HaIIpaBIEHHSIX HAYYHBIX  HCCIEJOBaHHMIL B  cdepe
ITpo()eCCHOHAIILHOMH JeSATeIbHOCTH,

IIK-3.1 IIpoBomgur pacyer H aHaIH3 IIOKazaTeleH, XapaKTEePH3VIOIMX HOeSTelIbHOCTh
MEJIMITHHCKOH OpraHH3al[iH, H ITOKa3aTelIeH 30POBh S HaCEIIEHH,

1IK-9.2 BHeapseT pesynbTaThl MEAHKO-OHOIOIHYECKHX HCCIIeJOBAHMI B AKCIIEPHUMEHTAIBHYIO H
KIHHHYECKYIO IIPAKTHKY,

[IK-10.1 OcymecTBuseT IMOHCK H aHAIH3 ITyOIHKAIlHIH, coAep KalliX HH(OPMAIHIO B 00IacTH
HayYHO-HCCIeI0BATENhCKONH AeATEIbHOCTH B 3/IpaBOOXPaHeHIH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OGBPA30OBATEJ/JILHOM ITPOI'PAMMBI
JlucrpnnmHa BXOAuT B birok 1. «J[MCIMITIHHBL (MOIYIIH)» Y4eOHOIO IUIaHa ITO CIIEIHATbHOCTH
30.05.03 MequuuHCKas KHOePHETHKA, B eT0 00J3aTeIbHYIO YacTh.

JlucIMIIIIHA H3Y4aeTCsI Ha OCHOBE PaHee OCBOEHHBIX JHCIHILINH/TIPAKTHK Y4eOHOr O ITJIaHa:
—  «MareMaTHYeCKHH aHAITH3»
—  «HH]popMaTHKa»
—  «/lucKkpeTHass MaTeMaTHKa H MaTeMaTHYe CKasl JTIOTHKa

— «B CPOATHOCTHBIC METOJbI daHAJIH3d H INTAHHPOBAHHA MEJHITHHCKOI'O SKCIICPHMEHTa»
I[IIGI_[I]]'[J]] Ha oOecIieuHBacT H3YUCHHE ITOCIICAYIOIIHX AHCITHILIIE IMHPEIKTI[BZ ’_’;-”IE@HDI‘D ITIIaHA.

—  «HayuHo-uccnegoparensckas paboran
—  «ManmnuHoe 00yUyeHHEN
—  «OCHOBBI KHOEPHETHKI)



3. TPEBOBAHMNI K PE3YJIbTATAM OCBOEHHA U CIHUIIJIMHDBI

B pe3ynsTare 0CBOEHHS IPOrPaMMBI AU CIUIUIHHEL Y 00 YYArOIIEr ocs (POPMHPYIOTCS CIE YEOIIHE
KOMITETEHI[HH, YCTAaHOBJIEHHEIE IPOrPaMMOH CIIEIIHATIHTETA:

OneHouYHLIe
Il1anupyemMblie pe3yJbTaThl MaTepPHAJbI,
Koa 1 HaHMeHOBaHHe Koa 1 HaHMeHOB aHHe : '
00y4eHHs (MOKAa3aTeH s [IpPOBEePpAOIIHE
KOMIEeTeHI[HH HIK
OLICHHB AHHA) pe3yabTaThl
00yuyeHHus

OIIK4 ChnocobeH
OIpeIeNdTh CTPATeTHIO H
IpoOIeMaTHKY
HCCIIe OB aHHId,
BEIOHPATh OITHMAIIBHEIE

CITOC OOBI HX PEIICHHA,

OITIK-4.1
HmMeeT mpejicTaBlIeHHE 00
OCHOBHBEIX HCTOYHHKAX H

3HaeT:

1. OCHOBHEIE MeTOIEI H MOJIeIH
HUH, MoxEKeT 00LACHHTE HX
IIPHMEHEHIE B CTAHTAP THEIX
3agadax; IIOHHMAeT
He0OXOTHMOCTE HX
MOTH(HKAIHH B 3aBHCHMOCTH

1A TeKyIero

HPDBDHIPEB CHCTEMHELIT METO/IaX IOy eHI OT THITA 3a iU (Ga30BEL KOHTPOJIA:
aHaIIH3 OOBLEKTOB ITpodeCCHOHATE HOIT KB;
HCCIIeJOBAHIA, OTBEYATh | HHQOpPMAIHH, EPDHEEHB). o J1a uTorogoii
Bii; IIPABIIIEHOCTE H HAIpPABIEHIX HaY HEIX ;Epciﬁrﬂﬁ;‘;ﬁm (GDPR, aTTeCcTAllHH:
OOOCHOBAHHOCTH HCCIIeJOBAaHMHII B cepe 152-03) (GazoBsIil ypoBEHS) T3, 11H
BEIBOJIOB, BHE IPEHIIE IpodecCcHOHAIb HOIT E;N;EET' '
IO yUe HHEIX OesaTe T HOCTH. 1. DOpMYTHPORATS TENH
ﬁ;ﬁ;ﬁﬁig IH(POBH3AIHH H OIITHMH 3aI[IH
3JpaBOOXpaHEHIE MPOLECLOB B MEATIIITIE

(ITPOIBMHYTEIL VPOBEHE ).

3HAeT:

1. Pearmizaigro H agarrTaIfieo

MOJIeIeH Ha PealbHEIX

ITK-3.1 KIIMHIUECKHX JaHHBIX (0a30BEHII

IIK-3 CrrocobeH
BEITIONTHATE
CTAaTHCTHYECKHI YUeT H
COCTABIIATH
CTAaTHCTHYECKYIO

OTUe THOCTBH

Me THITHHCKOMH

OPTaHH 3aITHH .

IIpOBOHT pacueT H
AHAI3 IToOKaz3aTele,
XapakTe PH3VIOIIIX
IeqarelbHOCTh

Me THIHHCKOH
OpTaHH3aI[HH, H
IoKa3aTeeil 3JOPOBh A
HAacCeJIeHHA.

VPOBEHS ).

YMeeT:

1. IIpMeHIe T METOBI T€ OPHH
BEPOATHOCTEH, CTATHCTHEH H
TEOPHH HH(OPMAIHH LA
peIlleH N 3a/1au aHallH3a
HAHHBIX, OI[eHKH ITapaMe TPOB
MOJIeIeil H aHaIHn3a

CTATHC THUYE CKHX 3aBHCHMOCTEH
B 3agauax MW (IIpoaBHHYTHIIT
VPOBEHS ).

1A TeRYIero
KOHTPO.JIA:
KB;

J171s1 HTOTOROMH

aTTecTallHH:
T3, IIH

IIK-9 CrrocobeH
pa3pabaTEIBATh HOBEIE
Me THITHHCKHE H
OHOITOTHUeCKHE MOJIEITH
H MeTOJIEI H BHEJIPATh HX
B KIIHHHYECKVIO

IMPaKTHKY H YIIpaBJIeHHe
3PaBOOXPAHEHIEM.

ITK-9.2

BHeIpsgeT pe3yiIbTaTh
Me JJHKO-OH 0J1OrHue CKHX
HCCIIeJOBAHIII B

3KCIIE pHMEHTATBHYIO H

KITHHITIECKYIO0 ITPAKTHKY.

3HaeT:

1. ba3z0BEIe ITPHHIIIIEL PA0OTEI
AE u VAE (apxurexTypa
encoder-decoder, loss
functions); IIPHHIMITEI PaOOTEI
TpaHchopMmepor (self-attention,
positional encoding);, 6a3oBkIe
TeXHHKH T000yueHHA (transfer
learning, fine-tuning) (6a30BEIit
VPOBEHS ).

YMeeT:

1. Mcrionwszorats MM mig
CerMeHTAIHH H300pakeHHd,
oOHapyXKeHHA aHOMAJIHIT,
PAHHET O BHIABIEHILT

3a00IeBaHIil (ITPOBHHYTHIIT

J1IA TeKyIero
KOHTPO.JIA:
KB;

J1JIs1 HTOTOBOMH

aTrecTallHH:
T3, IIH




VPOBEHE ).

2. MomuduIigpyer
APXHTEKTYPHL IO
crielnndHyecKne TpedOBaAHHI,
pazpadarbiBaeT KOMILIEKCHBIE
TTAiTIail HbI OO VUEHTI T,
IPHMEH €T OCHOBHEIE
APXHTEKTYPHI Ty O0KOTO
o0yuenni (VGG, ResNet),
pazpabarbIBaeT HOBBIE METOIBI
TTapaMe TPHYECKH -

3¢ dpexTHBHOr 0 OOYUEHILT,
pernaeT (hyHIaMeHTAIbHbIE
rpobieMsl (catastrophic
forgetting, domain gap)
(SKCTIEPTHEIT YPOBEHE).

IIK-10 CmmocobeHn
IIPOBO/IHTE HAYUHEIE
HCCIeTOBaHHI B 00IacTH
Me THKO-OHOIOTHUeCKH X
ITHCIFIDIHH HA OCHOBE
MATeMAaTHYeCKHX
MeTOJIOB H
BBIUHCITHTE L HBIX
CPE/ICTRB.

IMTK-10.1

OCVYIIeCTBILAET IIOHCK H
AHAIII3 Ty OIIHKAIHIL,
COJIe PAKAaIIiX
HHQOPMALIHI B O0IIacTH
HAYUYHO-
HCCIIeJOBAaTe b CKOI
JieATe b HOCTH B
3TPABOOXPAHE HIH.

3HaeT:

1. OCHOBHBIE STHUECKHE
TIPHHIIIIEL (OTCYTCTBHE
THCKPHMHHAIHH,
CIIPaBEINBOCTb,
UeJIOBEKOOPHEHTHPOBAHHOCTE,
OTBETCTBEHHOCTE,
0e30IacHOCTE, IIPO3PAYHOCTS,
ABTOHOMI A YeIIOBeKa M T.1T.)
(TIpOIBMHYTHIT VPOBEHE ).
YMeeT:

1. BEIIBHTE OUeBHIHEBIE
HECOOTBETCTBHS MEKIY
3agaueii mid MM 1 oby4darormeii
BEIOOPKOIT (3KCIIEPTHEIIT
VPOBEHS ).

I8 TeKkyiiero
KOHTPO.JIA:
KB:

J171s1 HTOTOROMH
aTTrecTalHH:

T3, IIH




4. COJAEPKAHHUE JUCHHUIIJINHLBI,

CTPYKTYPHPOBAHHOE IIO TEMAM

(PASJIEJIAM) C YKA3ZAHHUEM OTBEJAEHHOI'O HA HHX KOJ/IMYHECTBA

AKATEMUYECKHNX YACOB 1 BUJIOB 3AHATHH

4.1 OdpeM JAHCOHILIHHBI B AKAJEMHYCCKHX YAC4AX, BbBIACJICHHDBIX HAd KOHTAKTHYH pﬂﬁﬂ'l‘}'

ﬂﬁ}"lﬂlﬂllﬂlxﬂﬂ C HnpenojgasarejieM H Ha

CAMOCTOATC/IBHYHO BHCEAYIHTOPDHYH pﬂﬁﬂTF

odyJaronmmxcs
Tpynoemkocts | KoumuecrBo
y B YaCcoB
Buj yueOHoi padoThl
. aKaJeMHIeCKHX Kypc-2
yacax cemectp - 4

KonrakTHasi padora o0yuaronuxcs ¢ npenoaaBarejiemM 60 60
(BCero)
M3 HuX:

3aHATHSA JIEKITHOHHOT'O THIIA 30 36

3aHATHS CEMHHAPCKOI'O THIIA 24 24
CamocTosiTe/IbHASI BHEAYIHUT OpPHAA padorta (Bcero) 44 44
[IpoMeXyTOUHAS aTTeCTAIMS — 3a4YET C OLIEHKOH 4 4
O0nas Tpy10eMKOCTh JHCIHILIHHBI 108 108

13 upx Ha 111 (143 yuebrnozo nnana) 2 2

4.2 Cogep:xkaHue JHCHHILIHHBL, CTPYKTYPHPOBAHHOE IO pa3JesaM C¢ YKAa3aHHEeM OTBeJeHHOI0
HA HUX KOJIHYECTBAa aKaJeMHYecCKHX YaCOB H BHI0B 3aHATHII

KonrakTHas padoTa, CAMOCTOST eILHA
HanmeHoBaHue aKaaeM. 1
pasaesioB JanAaATHA JanATHA " Bceero ——
BHeAYAUTOPHASA Ha 1111
U CITHILJIHHBI JEKITHOHHOI | CeMHHAPCKOT paboTa
0 THIIA 0 THIIA
Kypc - 2 cemectp - 4
Pazmen 1.
TeopeTHUECKHE OCHOBBI
aHalIH3a JaHHBIX, A . 14 26 )
IIOAT OTOBKA H
Pa3BEeIOYHBIN aHAIH?3
IIAHHBIX
Pasznen 2. OCHOBHBIE
MeTOJIbI MAITTHHHOTO 12 8 8 28 1
O0y4YEeHH A
Pazgen 3. MeToIbl
HCKYCCTBEHHOI'O 20 8 22 50 1
HHTEIUIEKTa
HToro 3a cemecTp: 36 24 44 108 2




4.3 Temaru4vecknil IVIAH 3aHATHIL JIEKIIMOHHOIO0 THIIA (710 ceMecmpam)

O11eHOYHDbI
IlepevyeHb KOI0B o
NJIK,
Ne | HanmMeHoBaHHe MAT epHAJI
n/n | Temur samsTHS Yacel | Kparkoe coaepkaHHe 3aHATHSA ¢dopMHpPYEMBIX B b1 LIS
npoiecce
OCBOECHHSA TE€MbI TERYIIETo
KOHTPO.JIS
Kypc - 2 cemectp - 4
Pasgen 1. Teopernueckue OCHOBBI aHAJIH3a JAaHHBIX, IIOATOTOBKA H Pa3BeJOYHBIN aHAJIH?3
ITIAaHHBIX.
Tema 1.1 OIIK-4.1;1IK-3.1; | KB
OCHOBBI TEOPHH I. TlpoctpancTBO 3MEMEHTApHBIX | TIK-9.2; TTK-10.1
BEPOSITHOCTEI B HCXOMOB, CIIYYaHBIE COOBITHS
L1 | memuipine 1
2. YHacTtoTHag  HHTepIIpeTaIs
BEPOSATHOCTEH
3. CBONCTBA BEPOSATHOCTEH
Tema 1.2 OIIK-4.1;1IK-3.1; | KB
CTaTHCTHYECKH 1. CrarucrHyeckHe THIIOTE3B B | [TK-9.2: ITK-10.1
€ KpHTEPHH MEIHITHHE
. | 2. BHbI CTaTHCTHYECKHX
= KPHTEPHEB
3. UHTepnperaims p-values u
IIPHMEHEHHE CTATHCTHYECKHX
METOJOB JIJIS ITPOBEPKH THIIOTES B
MEIHIHHCKIX HCClIeJOBaHHIX
Tema 1.3 OIIK-4.1;1IK-3.1; | KB
[ToaroToBka u 1. OTariel MoAr 0TOBKH JaHHBIX [1IK-9.2: TIK-10.1
pa3BeLOUHBII (orpezesieHHE THIIA ITPH3HAKOB,
AHAIIH? IPOBEepPKa KOHCHCTEHTHOCTH,
MeTHITHHCKHX 6HHEIPIII3EH_[I[H) AJE TTOCIIE AYIOIIIET O
| 3 | AQHHBIX , aHaJIM3a C IIOMOIIBIO METOI0B
' - MAIITHHHOT O O0YUYEeHI .
2. Metoasr o6paboTku
IIPOITYIIEHHBIX 3HAUYEHII 1
BEIOPOCOB. AHAIIH3 KOPPEISIIi U
MY THKOJUTHHEAPHOCTH B
KIIHHHYECKHX JaTaceTax.
Pasgen 2. OCHOBHEIE MET OBl MAIIIMHHOI'O O0YYEHH I
Tema 2.1 OIIK-4.1;1IK-3.1; | KB
TTuHeiHAS , I IOHSATHE IIMHEHHOH PETrPECCHH. [TK-9.2: TIK-10.1
peErpeccHs 1 - OlLleHKa KaueCcTBa JIHHEHHON
AHATTHR PEIpcCCHH
BBELKHBAEMOCTH O0630p NMPHKIIAJHBIX 3a7a4 B OIIK-4.1; IIK-3.1; | KB
” 1 ) O00IaCTH MEIHIIHHEL, PEIIAEMBIX C [1K-9.2: IIK-10.1
ITOMOIIBIO PETPECCHOHHOIO
aHaJIH3a
IIocTpoeHHE H HHTEPITPET AL OIIK-4.1;IIK-3.1, | KB
. KpHBEIX Karurana-Meriepa. [IK-9.2; IIK-10.1
- CTaTHCTHYECKHE KPHTEPHH
CPaBHEHHS BBIKHBAEMOCTH.




5 Jlornctmueckas perpeccus. Onenka | OlIIK-4.1; IIK-3.1;, | KB
Tema 2.2. - KayecTBa Mofeneii: ROC, AUC [TK-9.2: TIK-10.1
MeTtompl OIIK-4.1;TIK-3.1; | KB
KJTaCCH(PHKAITHH 2 JlepeBbs perteHHH. CIIydaiHbIN [TK-9.2: TIK-10.1
>~ | B nec. I'pagueHTHEIN OYCTHHT
7 | 34paBOOXpaHEH Paz00p KOHKPETHEIX CIIyYacB OIIK-4.1;IIK-3.1; | KB
HH IIPHMEHEHHSI METOIOB [IK-9.2; 1IK-10.1
2 KJTaCCH(PHKALTHMH IS JTHATHOCTHKH
3a00JIeBaHHH, OITFICAHHBIX B
HAaYYHBIX ITYOITHKAIH X
Pazmern 3. MeTOZbI HCKYCCTBEHHOI'O HHTEIIIEKT A
OIIK-4.1;IIK-3.1; | KB
1. ITonsarue niepcenrpona. IlomHo [TK-9.2: TIK-10.1
2 CBSI3HBIE HEHPOHHEBIE CETH. MeTof
Tema 3.1 00paTHOr O pacIpoOCTPaHEHH
31 OCHOBEI OIIHOKH. DYHKIIHH IIOTEPh
' HEHPOHHBIX IlocTpoeHne, oOyueHHE H OLlEHKA OIIK-4.1; IIK-3.1; | KB
ceTeH KadecTBa KIIacCH(HKAIMOHHBIX IIK-9.2: I1IK-10.1
2 HEHPOCETEBBIX MO EIEH IS
PELIEHNHS MeQHIITHHCKHX 3a1a4
(orreHKa (P(PEeKTHBHOCTH TEPAITHH ).
Tema 3.2 2 PeKyppeHTHBEIE HEHPOHHBIE CETH OlIK-4.1; IIR-3.1; | KB
COBpeMEHHEIE - [IK-9.2; IIK-10.1
HEHPOHHEIE OIIK-4.1: TIK-3.1; | KB
ceTn 2| OMOEIHTH [K-9.2: TIK-10.1
) OHKOTEP-TeKOED OIIK-4.1;IIK-3.1; | KB
[1K-9.2: IIK-10.1
2 MexaHH3M BHHMAHH I OlIK-4.1; IIR-3.1; | KB
[IK-9.2: TIK-10.1
3.2 , OIIK-4.1;IIK-3.1; | KB
- APXHTEKTYpaA A3BIKOBBIX MojienneH | [TK-9.2: TTK-10.1
) PaceyKIAIOIHIE MO OIIK-4.1;IIK-3.1; | KB
[1K-9.2: IIK-10.1
IIpumeHeHne OompIux sBEIKOBEIX | OIIK-4.1; IIK-3.1; | KB
mMojeneit (LLM) A mocTaHOBKH [TK-9.2: TIK-10.1
4 METHIHHCKIX 3a/lad H
COCTaBJICHHSI OTYETOB Ha OCHOBE
JIAHHBIX.
Bcero 3a 36
ceMecTp
4.4 TemaTH4ecKkHil IIJIAH 3aHATHH CEMHHAPCKOro THIIA (10 cemMecmpan)
dopma Yac IlepeyeHb O]:Iil:;q
nposeae bl, B NJK,
No HHUSA HaumeHnoBa T1OM dopmupy I‘;lepﬂ“;
B 3aHATHA HHE TeMbI qyHC KpaTtkoe coaep:kaHie 3aHATHA €MbIX B
Te€MbI TeKyluer
CeMHHAP 3aHATHA Je npoiecce 0
CKOro Ha OCBOEHHU A
THIA* I111 TeMbI H“H;p“ﬂ
Kypc - 2, cemecrtp - 4
Pasgen 1. TeopeTHuecKe OCHOBBI aHAIH3a JAaHHBIX, ITOATOTOBKA H pa3BeJOYHBIN aHAIN3 JaHHBIX.
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1.1

nabopar
OpHas
padora

nabopar
OpHAas
padora

(OCHOBEI
TEOPHH
BEPOSATHOCTE
HB
Me JHI[HHE

IlogroroBka
H
pPa3BeOUHBIH
aHaIH3
IIaHHBIX B
MeTHI[HHE.
CTaTHCTHUEC
KHe
KPHTepPHH

BrrunciieHne
CIIVYAHHOIO COOBITH L

BEPOATHOCTH

CBOICTB
OIlEHKH
HACTYIUIEHH S

Hcrions3oBaHNe
BEPOSTHOCTEH
BO3MOKHOCTH
COOBITHA

IS

[IpakTHYecKas MOAroTOBKa ™ *:
PerlleHHe 3a1a4 Ha BEPOSTHOCTHEIE
MOZEIIH SKCIIePHMEHTOBR C KOHEYHBIM
YHCIIOM HCXOI0B. Pa3bop
KOHTPHHTYHTHBHBIX ITPHMEPOB H3
3JIEMEHTAPHOH TEOPHH
BEPOSITHOCTEH.

OHPE,I[ CJIICHHE THITIA IIPH3HAKOB.

[IpoBepka JTAHHBIX Ha
KOHCHCTEHTHOCTD. BrHapH3aims
IPH3HAKOB. AHAIM3 ITPOITYINEHHBIX
3HaueHHH. AHamH3 H oOpaborka
BEIOPOCOB. OnpeneneHne
KOPPETSALHI 51 BBISIBJIEHHE
MYIIBTHKOJIIIMHEAPHOCTH.
DopMyIHPOBKa CTAaTHCTHYECKHX
THITOTES. OrnpeeneHue BHJA
CTaTHCTHYECKOI O KPUTEPHUST B
3aBHCHMOCTH OT THIIA ITIPH3HAKOB

[TpakTHUYecKasd MOArOTOBKa™*:

[IpoBepka CTAaTHYECKOH
JIOCTOBEPHOCTH 3aBHCHMOCTEH.
BrIsIBIIEHHE 3HAUHMOCTH ITPH3HAKOB
B JHAarHOCTHKe OOIIe3HEeH.
[IpemBapHTEeIbHAS ITOATOTOBKA
MEJIHIIHHCKOr 0 Habopa JaHHBIX.
AHami3 TaOIIMIHBIX MeTHIHHCKHX

HJAaHHBIX

OIIK-4.1;
[TK-3.1;
11K-9.2;
[1K-10.1

OIIK-4.1;
[TK-3.1;
11K-9.2;
[1K-10.1

Paznen

2. OCHOBHEIE MeT OJIbI MAITTHHHOTO

O0YUYEHH S

-2
[a—

JIabopar
OpHAast

JInHeHas
perpeccHs H
METOJIbI
KJIaCCH(PHKAIT
HH

4 3
HHX
0.5
Ha
III1

KpaTkoe copepikaHiie 3aHITHI

1. ITocTpoeHe Mo e
mHHeltHoi perpeccu. MHTepripeTaria
Kos(rameHToR MHHETHOH
perpeccr. OlleHKa KauecTBa
THHeHHOH perpeccHH. IlocTpoeHre
KIIac CH(PHKAI[HOHHEIX MOJTeNIei.
HTepIIpeTaIns KitaccH(pHKAITHOHHEIX
Mo eneit. OrleHKa KauecTRa
KiaccH(pHKaIHOHHEIX Moeneii (ROC
AUC, crieigipHIHOCTE,
YYBCTBHTEIILHOCTD ).

[IpakTHUecKkas IToIroToRKa™*:

OIIK-4.1;
[1IK-3.1;
[1K-9.2;
[T1K-10.1
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IIporHo3upoBaHHe
STHIEMHOIIOTHYECKHX TT0Ka3aTereit
Kpatkoe copep:xaHHe 3aHATHA
ITocTpoente K1acCH(HKATOPOR,
ITHArHOCTHKA 3a00JIeBaHHIT TTaI[HEHT OB
Ha OCHOBE MEIHI[MHCKHX ITOKa3aTesleit

IlocTpoeHNe KpHBEIE KarltaHa-
Menepa. CTaTHCTHYECKHH KPHTEPHH
CPaBHEHH I BEIZKHBAEMOCTH B JIBYX OIIK-4.1;
BEIOOPKaX. [IK-3.1;
[IK-9.2;
[IpakTHYecKas MOAroTOBKa ™ *: T1K-10 1
IlocTpoeHNe KpHBEIX KaraHa-
Melepa Ha JaHHBIX I10 JIEYEHHIO
3II0KAYECTBEHHBIX OITYXOJEH

4 m3

Kpusrie HHX
KartnaHa- 0.5
Mernepa Ha
I1I1

JIabopar
OpHAast

2.2

Pasmen 3. MeToasl HCKYCCTBCHHOI'O HHTCIIJICKTA

I'moGanpHas cTOXacTHYecKas
OITTHMH 3aL[H 4. [ IpenmyIiiecTBa
MHOT'OKPHTEPHAITLHOH OITTHMH3aI[HH
CrielniHaIbHbBI 4 13 YYBCTBUTEIIBHOCTH u | OlIK-4.1;
JlaGopar e MeTOIbI }[[;? CIEeIH(PHIHOCTH [IK-3.1;
OpHAs KJIaCCH(PHKAIT H’a [1K-9.2;
I [IpakTHYeCcKas MOArOTOBKa ™ *: T1K-10 1
HI1 [TocTpoeHne KnaccH(pHKATOPOB,
IHarHocTHKa 3a0o0I1eBaHHH

[TAIJIEeHTOR Ha OCHOBE Me IHIMHCKIIX
ImoKasaTeiaeH

3.1

ITocTpoeHie apXHTEKTYPHI HEHPOHHOIT KB
ceTH. OOyueHIe HeIipOHHOI CeTH.
O1leHKAa KadecTBa
KIIaC CH(PHKAI[HOHHEIX MOJIeNei.
4 w3 | bomslmie s3pIKOREIE MoferH (LLM). OIK-4.1
3 HHX | ITocTaHOBKA MeIMIHHCKHX 3aJay JId |
JlaGopar CETEH H AT aAaT A [IK-3.1;
0,5 | LLM
OpHas COBPEMEHHEI ek I1K-9.2;
. Ha | [IpakTHyeckas ITOAroToOBRKa™™:
€ HEHPOHHEIE [IK-10.1
IIII | Ouenka s>¢ppekTHBHOCTH ITpeITapaTor
celil C HCITOJIL3 OBAHHEM HEHPOCETER O
MO/ €TTH
CocTaBiIeHHe OTUETOB HAa OCHOBE
MEIHI[HHCKHX TaHHBIX

(OCHORBEI
HEHPOHHBIX

3.2

Bcero 3a cemectp 24

* dopmbl npoéedeHUn 3AHAMUIL CEMUHAPCKO20 MUNA:
npaxmiieckoe 3ansamiie, ceMunap, 1abopamopHasn paboma, CUMYIAYUOHHOe 3aHamile, KIlHUYecKoe 3ansmiie,
HAVUHO-HPAKNHYEeCKOE 3aHANILE, Fg?yé’ﬂblﬁ CHoji, Mdcmep-Kidcc, KOLVTOKGLYVM.
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4.5 Coaep:xaHie BHeAYIHTOPHOI CAMOCTOAT €JIbHOH PadoThI

OneHOYHEI
Ilepeuens U/IK, e
CoJep:xkanue
HanMeHOBaHHE Konnuecteo CAMOCTOATETLHOI (hopMHpPYEMBIX B MaTepHA
pa3aeIoB JHCHHILIHHBI YacoB paGoTHI [poIecce OCBOCHHA b1 JIJ151
TEMBbI TeKYLIEero
KOHTPOJIA
Pasnmen 1. TeopeTHueckie — 3yueHHe
OCHOBEI aHAITH3A JAaHHBIX, MaTepHAIOB, ITPOHEHHBIX
IIOATOTORKA H TEM,
pa3BeOUHBIN AHAIIH?3 — BoIronHeHHe
TTAHHEIX 14 TPEHHP OBOYHBIX 3a7aHHIl OIIK4.1; ITK-3.1; KB
1A 3aK] eTUIeHHA IIK-9.2; IIK-10.1
MaTepHaa;
— IToaroToBKY K
[P ENCTOAIHM
ay JIHTOPHBIM 3 aHSA THAM.
Paznmen 2. OCHOBHEIE — H3yueHHe
METOIBI MAIIHHHOT O MaTepHaJIOB, TP OH/IEHHBIX
O0yUe HHA TEM,
— BrInosmHeHHe
3 TPEHHP OBOYHBIX 3ajaHHId OIIK4.1; IIK-3.1; KB
AP 3aKp eIUIEHHA ITK-9.2: ITK-10.1
MaTepHaa;
— IToAroToBKY K
[P ENCTOAIHM
ay JIUTOPHBIM 3 aHATHSAM.
Paznmen 3. MeToarl — 3yueHHe
IICK}FC CTBEeHHOTO MATCPHAJIOE, I'IIJDI':.II[E:I-H-]]:IE
HHTEJIIeKTa TEM,
— BrirosmHeHHe
29 TPEHHpP OBOYHBIX 3a7aHHI1 OIIK4.1; ITK-3.1; KB
7111 3aKp ETUIEHHA IIK-9.2; IIK-10.1
MaTCpHaJlIa,
— IToAroToBKY K
[P € C TOAIHM
ay JIUTOPHBIM 3 aHATHAM.
HTOro 3a cemecTp: 44

Oo0Opa3oBaTesibHbIE TEXHOJIOTHH, HCI0JIb3YeMble NPH H3YY€HHH JHCIHMILIHHDL:
1. TpagminoHHBIe 00pa30BaTEIbHBIE TEXHOJIOTHH
2. JlucTaHIIMOHHEIE OOpa30BaTEIbHEIE TEXHOJIOTHH, B TOM YHCIIE C BO3MOKHOCTBIO CHHXPOHHOIO M
ACHHXPOHHOI'O B3aHMOIEHCTBHS IOCPEACTBOM CeTH MIHTepHET»
3. HnudopmaimoHHBIe TEXHOIOTHH (0a3a ¢ SIeKTPOHHOI OHOMIOTEKOH/METOIHYECKHE MaTepHaIbI I10
muciruInHe B cucTeMe MOODLE/Tectuporanne B cucreMe MOODLE u 1p.)
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5. OPTAHM3AIINA TEKYHIETO KOHTPOJIAA 1 ITIPOMEXYTOUYHOH ATTECTAITNH

5.1 1IpoBeaeHHe TeKYLIEro KOHTPOJIA Mo TeMam/pasaeaM JHCIHILUIHHbI

Kol One”HouyHbIe
Pe3ybTaThl
IIpOBepsAeMbIX MaTepPH aAJbI g
Tema/pasaes JHCHHILTHHLI BBIIIOJIHEHH A 3aJaHu#
KOMIIeTeH I{HH OISl TEKYI[Ero 10 TeMe/pazTey™
/K KOHTPO.JIA P y
Pa3pgen 1. TeopeTHUeCKHE OCHOBEL OIIK-4.1; IIK- KB IIpeacTaBiIeH KOHCIIEKT
AHAIHM3Aa TAHHEIX, IO OTOBKA H 3.1; ITK-9.2; JIEKI[HI H OTBEeT HAa
pa3Be/JOUHEI aHAIH3 JAHHBIX ITK-10.1 BOITPOC
Paznen 2. OCHOBHEIE METO/IBI OIIK-4.1; IIK - KB IIpeacTaBaeH KOHCIIEKT
MAIIIMHHOTO 00yUeH T 3.1; IIK-9.2: JIeKI(II H OTBET HAa
IIK-10.1 BOIIPOC
Pa3zgen 3. MeToAbl HCKYCCTBEHHOTO OIIK-4.1; IIK - KB IIpeacTaBiIeH KOHCIIEKT
HHTeJLIeKTa 3.1; IIK-9.2; JIEKI[HI H OTBeT HAa
IIK-10.1 BOIIPOC

*Tema/pazoen cuumaemcs 0CcEOCHHOIL NPIL GLINOIHeHIILL 6CeX 3A0aH Il

S.2 ll1poBeaeHHe NPOMEKYTOYHOH ATTECTAIMH MO JUCIIHILTHHE
DopMa NPOMEKYTOYHOH ATTECTAIHHA II0 JHCIHHMILIMHE — 3auent ¢ 01je HKOIL.

JTanbl NPoBeAeHU A IIPOMEKYTOYHOM ATTECTAIHHA:
Tecmoeunlii KoHMpPOnL NO 8cem pazoenam OUCHUNILHbL

3.3. Kpurepnn oneHHBAHHA NPOMEKYTOYHOM ATTECTANHH
[IpoMeKyTOUHAs aTTeCTaIMs ITPOBOAUTCS B BHJIe KOMIIBIOTEPHOI'O TECTHPOBAHHS, a TaKKEe B BHJIE 3aAIIHTEI

HTOTOBOH PalOTHI.

HMToropass olleHKa CKIaJbIBAcTCs CYMMBI

BBITOITHEHHI TeCTORBIX 3adaHmi (T3) 1 3anmuTel HToropoii padots (1TH).

6EHIJIGE:. ITOJIYUCHHBIX B PC3VIILTATC

Kpurepui «HeyaoB.J1.» «YIOBJL» «X OpPOII 0» «OTJIHYIHO»

T3 - Menee 70% 71-80% mpaBWIbHEIX | 81-90 % mpaBHIBbHEIX | 91-100% IIpaBHIIBHEIX

OneHKa IIPABIIIEHEIX OTBETOBR | OTBETOB OTBETOB OTBETOB

BLINIOJIHEHHA

TECTOBOT0

jaJaHuA

ITH — JleMOHCTpaIH A JleMOHCTpaIma JleMOHCTpaIa JeMOHCTpaIa

OneHKa HeCIIOCOOHOCTH CITOCOOHOCTH CITOCOOHOCTH CITOCOOHOCTH

JeMOHCTpalHi | BEIIOTHHTE ITPOEKT. BBEIIOTHHTE IIPOEKT B | BBOIOMHHTE ITPOEKT B | BEIIOIHHTE IIPOEKT HA

npakTHueckux | KpHTHueckne oIMOKH | COOTBETCTBHH C COOTBETCTBHH C BEICOKOM

HABLIKOB B IIOCTAHOBKE 3aJauH, | Oa30BRIMH Al OPHTMOM Ipod)eCCHOHATTEHOM
BEIOOPE METOJIOB, TpeOOBAHILAMI. HCCIIeJoBaTelIbCK Ol VPOBHE B
0o0paboTKe TaHHBIX, OTMeUaroTCca paboTel. OTMEUYAOTCA | COOTBETCTBHH C
HHTePITPeTaI[HH He3HAUHTEIbHEIE HeOOIBIIE TTOJTHBIM ITHKIOM
Pe3yIbTaToB. HapyIIeHH I TOTHKH 3aTPyIHEHHA B AHAITH3A JTAHHBIX.
OTCYTCTBHE JIOTHKH B | H3IOKEHIL O0BSICHEHHH YETKOe H3IIOKeHHE
H 310K € HIH, HeOOIbIIe OIMHOKH B | OTHAEeNLHEIX ACIIEKTOR | IIOCTAHOBKH 3,
HeIIOHHMAHHE ITPHMe HEHHH (OIITHMI3AI[IH 000CHOBAHHEIIT BEIOOP
OCHOBHEIX ITPHHITHIIOB | METOJIOB, KOJIe HIIH MOJIelIel, BeIOopa METOJIOB, KOpPpeKTHaA
paboTE HHTE PITpeTaL[HH. THIIepIIapaMeTPoB), o0paboTKa TaHHEIX,
ITPHMEeHEHHBIX Pe3ynbTark VBEIIHUNBAOIIHE TIIyOOKasd
AIITOPHTMOB. KOPPEKTHEL, HO BpeM 3all[HTHI. HHTEePIIPeTaIH I

AHATIH?3 ITpOEKT BHIIIONHEH, Pe3yIbTaToOB H
IIOBE PXHOCTEH, Pe3yIbTaThl ITOTHOIIeHHEIE

00OCHOBAHEI, BEIBOJIBI

BEIBOILI. CBODOIHOE

14




BEERIBOJIEI HEIIOIHEI. COOTEETCTEYHOT BIIQIEHIIE

IMOIIVHUCHHEIM MATEPHATOM H
HAHHBIM. YECPECHHEIE OTECTEL HA
BOITPOCEI.

Tumosblie 3a0aHu A 1 nposepkH popmuposanusa /K Ha npoMeKYTOYHOH aTTeCTAIHA

HMuanmBeuayanpHasa padoTa oOy4aronmxcs Mo JaHHOMY KYPCY 3aKIIIOYAeTC B CAMOCTOSTEIILHOM (HIIH
B I'PYINIaX) aHaIH3e IPeIOKEeHHBIX HWIH BBRIOPAHHBIX MEIHIIHHCKHX JAaHHBIX OT TTOCTAaHOBKH 3aJayl JO
KOHEYHBIX BBEIBOJAOB, B paMKaX CeMHHAPCKHX 3aHATHII. PaboTa 3aBeplaeTcs 3alUTOH C IIpe3eHTAlHEH H
OOCYKIEeHHEM TIIPOJEIaHHOH PaldOThHI, ITONYYEHHBIX PE3YILTATOB M CAESJIAHHBIX BBIBOJOB. 3allfHTa
IIPOBOJAUTCS B paMKaxX IIPOMEKYTOUYHOM aTTeCTal[HH.

JIna ¢uKcaliH Pe3yIbTaTOB ITYOIHMYHOIO BEICTYIUIEHHS KakKAOro, OOy4aroInero Io 2-0alibHOH
IIIKalle OL[EHHBAOTCS CIeIVIOIIHE TTOKa3aTelH:

1) ymMeHHe ITOCTaBHTE 3aJa4qy,

2) IpeABapHTENbHBIH aHAIH3 HH()OPMAIHH, YCIIOBHH H METOJOB PelIeHH s 3aJa4 JaHHOI'O KIacca,

3) (hopMyIIHpOBaHHE BRIBOJAOB (0000IIEHHE, KJTACCH(HKALH S, CHCTEMATH3aL[HS).

4) ipeAcTaBIIeHHE Pe3yIbTaTOB HCCIIeA0BATEIbCKOH ACATEIbHOCTH:

a) TIONMHOTa PaCKPBITHI TEMBI,

0) yMeHHe ONepHPOBAaTh (paKTaMH H JIelIaTh BBIBOJIBI,

B) YMEHHE apIr'yMeHTHPOBaHO OTBEYaTh Ha BOITPOCHI.

[ IprMepsl HHAMBHAYAIILHEIX pador

1. IIporHo3upoBaHie PHCKA Pa3BHTHA caXapHOro Anadera 2 THna

Coaepxanne: Paspaborka mofenH Ui OL[EHKH HHAHBHAYAIBHOI'O PHCKa pasBHTHA AHa0eTa Ha
OCHOBE aHTpoIroMeTpHuYecknX JMgaHHBIX (MMT, Bo3pacT) m OHOXHMHYECKHX ITOKa3arelleH (ITIFOKO03a,
HHCYIIHH).

Metonsr: Jlornctnueckasa perpeccHs, Random Forest, XGBoost, olleHka BaKHOCTH ITPH3HAKOB
(SHAP), moctpoenne ROC-KpHBOH.

2. Kinaccm(puganus onyxoJied MoJIOYHOH “KeJie3bl

Comepxkanne: CozgaHHe KraccHpHKaTopa I JAuddepeHIpaimy  J0OpOKaYeCTBEHHBIX H
3II0KaUYeCTBEHHBIX HOBOOOPa30BaHHH IO IIMTOJIOTHYECKHM XapaKTEPHCTHKAM KIIETOK.

Metonpl: MeToa onmopHBEIX BeKTOpoB (SVM), aHamm3 rimaBHBIX KOMITOHEHT (PCA), oIleHKa MeTPHK
JYBCTBHTEIIbHOCTH H CIIEIH()HYHOCTH.

JlaraceT: Breast Cancer Wisconsin Diagnostic (UCI ML Repository).

3. IIporno3 BLIZKHBAEMOCTH IIPH CepAeYHON HEAOCTATOYHOCTH

CopepxkaHne: AHAIH3 KIHHHYECKHX ITapaMeTPoB (Bo3pacT, (ppakinisa BEIOpOca, YPOBEHb HAaTPHS) AJI
IIPOTHO3HPOBAHH JIETATIBHOCTH V ITAIIEHTOR C CEPAEYHOI HETOCTaTOUHOCTHIO.

Metomber: Mogenun BeRkHBacMocTH (Kaplan-Meier, Cox regression), JIOTHCTHYECKAs PerpeccCHSL
BAITHIAI[H MO EIIH.

4. AHAIM3 JTHHAMHKH SITHAEMHOJIOTHYECKHX MOKA3aTeJied

Cogepxanne: IlocTpoeHHe MojIenmH Ul IPOTHO3HPOBaHHA 3aboieBaeMocTH OPBH/rpurmioM Ha
OCHOBE BPEMEHHEBIX PSANOB H METEOPOIOIrHYECKUX JaHHBIX.

MeTOoBI: PerpeCCHOHHBIN aHAIHS.

Haracer: OTKpBITEIE JaHHBIE PocrioTpeOHag3opa H PocrugpoMmera.

S. CermeHTanusA KJIeTOK KPOBH HA MHKPOCKOINIHYIECKHX H300pasKeHH AX

Comepxkanne: Co3zaHHE AT OpHTMa JJIS aBTOMATHYECKOIO IOocYeTa M KIACCH(MHKAI[HH KIETOK
KPOBH (3pHTPOIHTEI, JIEHKOIHTHL, TPOMOOIUTHI).

Meronpr: IIpemoOpaborka n3oOpaxkeHmi, cerMmeHTarmsa (U-Net), xmaccudukaimsa CNN (ResNet),
OL[€HKA TOYHOCTH ITOACYETA.

6. Onpeaeienne CTaJuN JHAOETHIECKOH PETHHONATHH
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CojnepxaHHe: Pa3zpaGoTka cHCTeMBl KJIAaCCH(HKAIHH CTagHH JHaOeTHUYECKOH PETHHONIATHH IIO
IIBETHBIM H300paKeHH M IT1a3HOT'O JHA.

Metonmer: Transfer learming (VGGI16, EfficientNet), ayrMmeHTanmsa JaHHBIX, MHOI'OKIIaCCOBasd
KITaCCH(HKAITI L.

7. IIporHo3HpoOBaHHE FOCHHUT AJIBHOR JieTAJIbHOCTH B OPHUT

Cogepxanne: Cos3gaHHE MOJEIH IS PaHHErO BBISBIICHHS IIAllHEHTOB C BBICOKHM PHCKOM
JIETAJIBHOIO HCXO/A Ha OCHOBE JAHHBIX ITPH IMOCTYyIuIeHHH B OPUT.

Metonsr: AncamOneBbsle MeToApI (Random Forest, Gradient Boosting), xamOpoBka MOJeIH, aHaIH3
PHCKOB.

8. PaHHee BhISIBJICHHE CEIICHCA

Cogepxanne: CoszJaHHe CHCTEMBI IS PaHHErO ITPOTHO3HPOBAHHMS CellcHca 3a 4-6 4YacoB J0
KIIHHHYeCKOH MaHH()eCTAI[HH I10 JaHHBEIM MOHHTOPHHTA.

Metonsl. BpemeHHble psabl, LSTM-ceTH, aHaIH3 NMPEIUKTHBHBIX IIPH3HAKOB, OIITHMH3aIHs II0pora
KITACCH(PHKALTHH.

9. IndpPepeHHATbHAS JHATHOCT HKA JePMAT 0JIOrHUeCKHX 3200/1€eBAHMIT

CognepxaHHe: Pa3zpa0OoTka KmaccH(pHKaTOpa I aBTOMAaTHYECKOI'O PacIlO3HABAaHHS Pa3IIHYHBIX
3a00IeBaHHI KOJKH ITO MX H300paKeHHSIM.

Metonpr: CNN c¢ apxurekrypoii EfficientNetV2, transfer learming, o6paborka mmobanaHca KIIacCOB.

10. AHAJIH3 NPHBEPKEHHOCTH K JIeYEHHIO

Cognepxanue: HMccrnemoBanne (paKTOPOB, BIHSIONMX Ha ITPHBEPKEHHOCTh ITAIHEHTOB K TeparHH
XPOHHYECKHX 3a00/IeBaHHH.

Metoapl: KoppelsiHOHHBIN aHallH3, TOTHCTHYECKAs PErPe CCHAL.

11. Onpenesenne yposHs crpecca no BCP

ConepxaHHe: Pa3zpaGoTka CHCTEMBI OIIEHKH YPOBHSA IICHXO(DH3HOIOTHYECKOTO CTpecca IIO
TIOKa3aTelIsIM BapHaleIbHOCTH CEPeYHOI0 PHTMA.

MeTtonpl: AHalM3 BpeMEHHBIX H CIEKTpalbHBIX ITapamMeTpoB BCP, ximaccmHpHKaIHSI COCTOSHHM
(SVM, Random Forest).

12. /InddepeHnNAIBHAA JHATHOCTHKA APTPUTOB

CojnepxaHHe: Pa3padoTka CHCTeMBI IMOAJAEPKKH TH(PEePEeHIHATLHOH JHATHOCTHKH PEBMATOHIHOTO
apTpHTa H OCTe0apTpO3a.

Metonpl: AHamH3 Ja00paTOPHBIX H KIHHHYECKHX IIPH3HAKOB, CPaBHEHHE KIacCH()HKATOPOB, OIleHKa
JIIarHOCTHYECKOH TOUHOCTH.

13. Kitaccupukanus THIOB HHCYJIBT A

ConepxaHHe: PaspaGoTka cHcTeMbl 41 JH()QepeHIMaTbHOH JHArHOCTHKH HINEMHYECKOTO H
reMopparnye CKoro HHCYIIbTA.

MeTonpl: AHaIH3 KIHHHKO-Ta00paTOPHEIX ITOKa3aTelel, CpaBHEHHE alll OPHTMOB KIIaCCH(DHKALHH.

14. ABTOMATH3AIIHA 3aII0/IHEHH A MEeAHIHMHCKON JOKYMEHTALHH

Cogepxanue: Pa3paboTka IIPOTOTHIIA CHCTEMBI IS aBTOMATHYECKOIO CTPYKTYPHPOBAHHS JAHHBIX
aHaMHe3a H3 TeKCTOBBIX 3aITHCEI.

Meroner: NLP (BERT, muBERT), uspneuenne mnmMeHOBaHHBIX cyinmHocTed (NER), mpoBepka
TOYHOCTH.

3aganne JTaJIOH OTBeTa liposepsembre H/IK

I pﬂ“—ﬂﬂ”ﬂﬁf“é meKcm i F?pﬂdﬂﬂﬂfﬂfﬂ”é
HpeoioNceHIe KPAMKUM 0Meeniom 6
LUMEHLIMNEIbHOM HAdexdce eOUHCINEEHH0?2 0 YLICIA.
MeTo[, KOTOPBIH CTPOHT MHOKECTBO CITy YA HELT JIec [11K-9.2
JlepeBbEB PEIIEHHI Ha ITOABBIOOPKaX H
arperupyeT HX IPecKa3aHHsI Ha3bIBAETCS
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a
ObocHOBaHHE:
JlorHucTHyeckas
perpeccHs ABISIETCA
JIHHETTHOH MOJIENBI0,
KoTopas Tpedyer
YHCJIOBOTO

TTp € CTABIICHHST
rpr3HaKoB. One-Hot
Encoding mpeobpazyer
KaTeropHaIlbHbIE
IlepeMeHHEBIE B
IIpowumaiime  mexcm,  evibepume  ooux | GuHapHEIe (0/1)
NpaeuIvHbiii omeent U 0bocHyiime e2o (mpu iU | TIPH3HAKH, UTO

bonee cnoe). yCTpaHsIeT
Kaxom CII0C00 IpeoOpa3oBaHNA | HCKYCCTB EHHEIIT
KaTerOpHAJIbHBIX ITPH3HAKOB 4Yallle BCErO | IOPSIOK MEKIY
HCIIONIB3YETCS IS aJITOPHTMa JIOTHCTHYECKOH | KaTeropHsAMH H K29 1
PErPECCHH? TTO3BOIIIET KOPPEKTHO
HHT €PIIPETHPOBATE HX
a. One-Hot Encoding BIIHSTHHE HA I[eJIEBYIO
repeMeHHyI0. Standard
6. Standard Scaling Scaling HCITOIB3yeTCs
JITTsT HOpMAIIH3 al[HH
B. Label Smoothing HEIPePHIBHBIX

YHCIIOBLIX JAHHBIX, a He
JITTST KOJTHP OBAHHS
KaTeropuii. Label
Smoothing — 310
TEXHHKA
PETYIIIPH3AIHH,
ITpHMeHsIeMas K METKAM
(Tapreram) B 3ajjadax
KITacCH(pHKAITHH, a He
MeTOJI ITpeoOpa3 OBaHHS
ITPH3HAKOB.

3aruTa HHAHBHAYalIbHOH paboTHI IO TEME:
AHaIN3 KIIMHHYECKHX H J1a00paTOPHEIX
JTAHHBIX ITAI[HEHTOB C apTepHAILHOH
THIIEPTEH3HEH C HCITOIb30BAHHEM METO/I0B
HCKYCCTBEHHOI O HHTEIIEKTA

I1TK-9.1

OneHo'HbIE CpeAcTBA O JHCIHHILINHE (TIPHIOKeHHe 1 K paGodei IporpamMme).
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6. XAPAKTEPHCTHKA HH®OPMAIIMOHHO-OBPABOBATE/ILHOHN CPE/ I

B UMO co3maHa H pyHKIIHOHHPYET 3IeKTPOHHAS HH(] OpMaI[HOHHO-00pa3oBaTelIbHasd cpejia (Janee
- DUOC), Bximrodaroniad B ce0s 3JIEKTPOHHBIE HH()OPMAIHOHHBIE PECYPCHL, 3IEKTPOHHBIE 00pa3oBaTeIbHEIE
pecypcel. SJHMOC obecrieynBaeT OCBOSHHE OOYVYAIOIIMMIUCSA 00pa30BaTEIbHAIX IIPOrpaMM B ITOITHOM O00BeME
HE3aBHCHMO OT MeCTa HaXOXIeHHS OOYYaroIMXcsa ONeKTPOHHBIe OHOMMOTEKH OOECIIEUHBAXOT JOCTYII K
nmpodeccHOHAIbHEIM ~ 0a3aM  JaHHBIX, CIIPABOYHBIM H IIOHCKOBBIM CHCTEMAaM, a TaKXke HHBIM
HH()OpMAaIHOHHBIM PECYPCaM.

6.1 IlporpaMmnoe obecnevenne, npodeccnoHaIbHbIe 0a3bl JAHHBLIX, HHpOPMAIHOHHbIE CIIPABOYHbIE
CHCTeMb], pecypchbl HHPOPMANMOHHO-TEJIEKOMMYHHKAITHOHHOH ceTH «IIHTepHeT», HeoOX0qUMbIE 1151
OCBOEHH A U CIHILTHHbI

1. IIporpammMHoe odecnevyeHre, HCIOJIb3yeMOe MPH OCYIIECTBJICHHH 00pPa30BaTeJIbHOI0 NMpoIiecca 1o
JHCIHILIHHE:

OrepalMoHHas cucTeMa ceMerictBa Windows

[Taker OpenOffice

[Taker LibreOffice

Microsoft Office Standard 2016

NETOP Vision Classroom Management Software

O6pasoBarenpHeIH noprail GI'BY « HMHUIL . B. A. Anmazosa» Munsapasa Poccuu
https://moodle-new.almazovcentre.ru

CAFE «Hp6uc 64» - cucTeMa aBTOMaTH3aIlHH OHOMHOTeK. DneKTpoHHBI Kataiaor APM «Uurarens» u Web-
HpGric

2. IIpojeccnonaybHble 0a3bl JAHHBIX, HCIOJb3YeMble IPH OCYHIECTBJIEHHH 00pa3oBaTeIbHOIO
mporecca no JMcuuILINHE:

ONeKTpoHHasa OnonuoreyHas cucreMa «MemmipHckass Ondnuoreka « MEDLIB. RU»

(www. medlib. 1u)

CHUC «MedbaseGeotar» (hitps://mbasegeotar.iu/)

OBC «bykary» (https://www.books-up.ru)

OBC «IOpair» (hitps://urait. 1w/)

OnekrpoHHasa ononmnoteka «IIpodu-JInG CrertJInt» (hitps://speclit. profy-lib.ru)

OBC «Jlanwy» (https://e.lanbook.com/)

US National Library of Medicine National Institutes of Health (https://pubmed.ncbi.nlm.nih.gov/)
Hayunas snextponnas 6nomoreka (hitp://elibrary. ru/)

3. Pecypchbl HH(pOpMAITHOHHO- TEJIEKOMMYHHHKAIIMOHHOM ceTH « I HTepHeT», HeodX0oAHMMbIE A1
OCBOEHH S JHCIHILTHHBI:

ITonckoBrie cucteMbl Yandex (http://www.yandex.1u/)

MyIIETHMEeIHHHBIH CIOBaph MepeBoda cI0B oHIaitH MynmbTHTpaH (hitp://www.multitran.ru/)
YHuBepcHTeTcKas HH) opMaloHHas cuereMa POCCH A (hitps://wsrussia.msu.au/)

[Tyomkairrm BO3 Ha pycckom si3eike (https://www.who.int/ru/publications/i)

MexayHapoaHble pykoBoacTBa o MeauiuHe (hitps://www . guidelines.gov/)

DenepanbHas NMeKTPoHHASI MeuIHHcKasa ouonuoreka (DOME) (hitp://www.femb.1u)

Bong u ee nteyeHne (Www.painstudy.ru)

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

Pycckuii MeIHITHHCKHIT JKYpHaI (WWW.IImj.11)

MuHHCcTepCTBO 3aApaBooxpaHeHHI Poccuiickon Memeparipy (Www.rosminzdrav.rw/mimstry/inter)
KubepJlennHka — 3To HayyHas 3eKTpoHHasg 6nomnoreka (https://cyberleninka.ru)

Pocculickas rocynapcTBeHHasI OHOnmHoreka (Www.rsl.ru)
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6.2 11epevyeHn yu4eOHOH JIUT epaTyphbl, HE00X0JHMOMH /151 OCBOEHHA JHCIIUILIHHDI:

1. HoBukop, ©. A. CHMBOIHYECKHH HCKYCCTBEHHBIN HHTEIIIEKT: MaTeMAaTHYECKHE OCHOBEI

IpeJCTaBIICHH S 3HaHHH ;| yueOHHK U1 By30B / ©. A. HoBukoB. — Mocksa : M3gaTenscTBo OpaiiT,
2025. — 278 ¢. — (Bricmee oOpazoBanHe). — ISBN 978-5-534-00734-3. — TekcT : 3MeKTPOHHBIH

// ObpazoBarenbHasd roiatgopMa FOpanr [caiit]. — URL: https://urait.mu/bcode/561410
2. Boponor, M. B. CucTeMBbI HCKYCCTBEHHOI O HHTENIEKTa ;| Y4eOHHK H ITPaKTHKYM JIJIS BY30B /

M. B. Boponog, B. U. [ImmeHoB, M. A. HeGaer. — 2-e u3n., iepepad. u gor. — Mocksa :
M3patenscTBO IOpaiit, 2025. — 268 ¢. — (Bricimee obpazoanme). — ISBN 978-5-534-17032-0. —
Tekcr : anexkTpoHHBIH // OOpa3oBaTenbHas IaT@opMma KOpaliT |calir]. —

URL: https://urait.ru/bcode/567794

3. CrankeBuy, JI. A. MHTemIeKTyalIbHEIE CHCTEMBI H TEXHOIOTHH ;| YUeOHHK H IMPAKTHKYM JIJI BY30B /

JI. A. CrankeBH4u. — 2-e U3, repepad. u gorn. — MockBa . M3garensctBo Opant, 2025, —
478 c¢. — (Bricmee obpazoBante). — ISBN 978-5-534-20363-9. — TekcT : 31IeKTPOHHBIH //
Oo0pazoBaTenbHasd ImaTgopma Opair [caiir]. — URL: https://urait.nw/bcode/560754

4. HWpanop, B. M. HHTemeKkTyaIbHbIE CHCTEMBI : yueOHOe rmocoOue 11 By30B / B. M. MBaHOB ; 1oz

HayuHOH pepakined A. H. CecexrHa. — Mockea : MUsgarernscTeo HOparr, 2025 — 88 ¢. —
(Bricmiee o6pazoBanne). — ISBN 978-5-534-20851-1. — TekcT : aneKTpoHHLI // OOpa3oBaTellbHAS
riaTgopma IOpaiit [caiit]. — URL: https://urait.;nu/becode/55886 5

5. beccmeprHeii, U. A. McKyCCTBEHHBIN HHTEIUIEKT. BBeleHIEe B MHOI OareHTHBIE CHCTEMEI . YUeOHHK

w1 By30B / M. A. BeccMmeptHseiii. — Mocksa : M3garensctBo FOpaiir, 2025. — 148 ¢. — (Briciee
oopazoBanue). — ISBN 978-5-534-20348-6. — TekcT : 3neKTpoHHBI // OOpa3zoBaTenbHas
matdopma FOpaiit [caiit|. — URL: https://urait.rnu/bcode/569279

0. 3aropyieko, O. A. McKyCCTBEHHBIN HHTEIUIEKT. MHKeHepHa 3HaHHH . yueOHOe ITI0CO0He I
By30B / HO. A. Baropymneko, I'. b. 3aropymsko. — Mocksa : U3garenscTBo HOpaiit, 2024, — 93 ¢. —
(Bricmiee oopazoBanne). — ISBN 978-5-534-07198-6. — TekcT : aneKTpoHHLI // OOpa3oBaTellbHaAS
mmaTtdopma FOpaiit [caiiT|. — URL: hitps://urait.nu/bcode/540987

7. bomorora, JI. C. CHcTeMbI ITOAepKKH IIPHHATHS PeIlleHHH ;| Y4eOHHK M ITPaKTHKYM IS BY30B /

JI. C. bomorora. — Mocksa : U3zmarenscTBo IOpaiit, 2025. — 530 ¢. — (Briciiee oOpa3oBaHue). —
ISBN 978-5-534-20422-3. — TekcT : anekTpoHHLIT // O6pa3oBaTelbHasa ImtaTgpopmMa KOpailT [caiir].
— URL: https://urait.m/bcode/558120

I[.]]H CAMOCTOATCJIBHOI'O H3Y'ICHHN .

1. [Tykanora, H. M. buGmoreka Pandas B 3ajja4ax HHTeINIEKTYaJIbHOIO aHaIM3a JaHHBIX H MAITHHHOIO
oOyuennsa : yuyeOHoe mocobne / H. M. I{ykanoBa. — Psmanp : PI'PTVY, 2025. — 320 ¢. — ISBN 978-5-
906923-13-4. — Tekcrt : »snekTpoHHBIHN // JlaHb : »IeKTpoHHO-OMONHOTeyHass cHcreMa. — URL:
https://e.lanbook.com/book/494573 (mata obpamermsa: 10.12.2025).

2. Xmnomnoroe, M. B. MeToamueckie yKa3zaHHS K BBITIOJIHEHHIO ITaO0OPaTOPHBIX padoT 110 00padboTKe U
BH3YyaIIH3al[HH JaHHBIX Ha Python : yueGHo-mMeTommyeckoe nmocodue / M. B. Xmomoros, A. B. UepHslmiesa.
— Canxkrt-lletepOypr : HUY UTMO, 2024. — 64 c¢. — TekcT : »neKTpOHHBIH // JlaHb : BIIeKTPOHHO-
onomioreyHasa cucreMa. — URL: https://e.lanbook.com/book/460280 (maTa obpamenus: 10.12.2025).
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7. YHEBHO-METO/IMYECKOE OBECIIEYEHUE JUCIHHAIIJIMHBI

7.1 YdeOHO-MeToanYeckHe MATepHAJbI IIPeJCTaBIIeHbl Ha CTPaHHIE JHCIMIUIHHBEI 00pa3zoBaTeIbHOIO
noprana https://moodle-new.almazovcentre.ru

7.2 MeTomuieckne peKOMeHJAIHH /Il CAMOCTOATEIHLHOH padoThl 00YUAINHXCA ¢ HCI0JIb30BAHHEM
U u HeHpoceTen

No HauMeHOBAHHE TeMbI 114 PopMa 3agaHHsA PexoMenyemoe Onenka
pasesa CAMOIIP OB ePKH (caMomnp oBepKa) B eMSsI YCHEIIHOCT H

Paspen | TeopetHueckHe | o IlpocTpaHcT | KOHTpOIbHBIE BOITPOCHI: 40-60 MHH OTMHYHO —

1 OCHOBBI aHaJIH3a BO 3Tarbl MOAr0TOBKH KOpPp EKTHBIE,
IlaHHBIX, 3JIEMEHTapH | MEQHIHHCKHX JaHHbIX I IMOJIHbIE OTBETHI Ha
10/ITOTOBKA H bIX HCXOJIOB, | aHaJIM3a H pa3BENOYHbIH KOHTPOJIbHbBIE
pa3sBemoYHbIH CJIy YaHHbIE aHaJIH3 JaHHbIX Beibop BOMpochl. BeiOpaHbI
aHaJIH3 JaHHbIX COOBITHA CTATHC THYECKOTO KPHTEPHA YMECTHBIE

IUTA KITHHHYECKOT0 TECTbI/METO/IpI,

e UYactoTHadA HCCIIENOBAHHA. BbIBOJIbI
HHTeprIpera | 1IPAKTHYECKHE HAaBbIKH: HAHTH cofiep/KaTeNbHbI H
L[HsE IaTaceT ¢ MeOHLIHHCKHMH IMOJIHBbL.. X OpOoIIo —
Bep osiTHOCTe | TAOJHYHBIMH JTAHHBIMH: OTBETBI BEPHBIE I10
i Kaggle, mosmed.ai, CYTH, OT/Ie/IbHbIE

dd.smolgmu.ru. 000CHOBaHHA

s ChoiicTaa CdopMy JIHp 0BaTh THITOTE3bI, KpaTKH.

BEp OATHOCTE rogodpaTh KPHTEPHH H Y I0BJIETBOPHTEIILH
i o TIPOBEPHTh THITOTE3I. 0 — oOmree
HCTIONb30Ba TTOHHMAHHEC TCM 1L
LIEM CaMOTTPOBEPKH,
HefipoceTei BbIOOp
TECTOB/METOJIOB

o  CraTHCTHYE cabo 000CcHOBAH.
CKHE HesepHo —
T HECOOTBETCTBHA

MEKTY 3amaued H

e Bumi TeCTaMH/METO]aMH.
CTaTHCTHYEC
KHX
KPHTEPHEB

e p-values

Pasnen | OcHOBHBIE e [loHATHE KOHTp 0IbHBIE BOITPOCHI: 45-75 MHH OTIHYHO —

2 METO/IBI JHHEHHOH HMurepripetalpa KOpPP EKTHBIE,
MaIIHHHOT' O perpeccHH. | Ko3(QHIIHEHTOB IMOJIHbIE€ OTBETHI Ha
00y YeHHs JIOTHCTHYECKOH PErpeECCHH B KOHTPOJIbHBIE

e OreHKa MEHLIHHCKOM BOIpochkl. BeiOpaHbI
KayecTEA I'TP OTrHO3HP OBaHHIH. YMCCTHBIC
THHEHHOL IIprnveHeHHEe J1epeBbEB TECThI/METOIBI,
perpeccHH ¢ | PELIEHHH ¢ HCI0Jb30BaHHEM BbIBOJIbI
Heronb3zopa | HIF M ciy4yaiHoOTO Jieca A COIEPKAaTENbHbI H
Hrem WL IHAarHOCTHYECKHX 3ajiau. IOJIHbL.. X OpOolo —

Anams ROC-kpHBOH 114 OTBEThI BEPHLIE I10

e JlomicTiuec | BpIOOpa ropora CYTH; OT/IEJIbHbIE
1cast KiaccHpHkalHH. ITocTpoeHie 000CHOBaHHA
perpeccus H HHTEPIIP €TaLHA KPHBBIX KPaTKH.

Karumana-Memepa. VI0BJIETBOPHTEIILH

e Jlepespa ) 0 — olmree

p el eHHiT [IpaKkTHYeCcKHE HABbIKH: HAITH TTOHHMAaHHE TEM [JIA
OaTaceT ¢ MeOHLIHHCKHMH CaMOTIPOBEPKH,
TaOJHYHBIMH JaHHbIMH: BbIOOp
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IITHE MOJIENTH

KJ1a ¢ CH(PHKALHOHHbIE MOJIEIH
C HCTIONb30BaHHEM pa3JIHYHBIX
apXHTEKTYP HEHP OHHBIX CETEH,
OCYIIE€CTBHTD ITo00p

THIIEPITP aMETPOB, IMPOBECTH

Cp aBHHTEIbLHBIH aHAIIH?3
pPasHYHbIX apXHTEKTY].
CocTaBHTh OTYETHI HA OCHOBE
MEMHLIHHCKHX JaHHbIX C
HCII0J1b3 0BaHHEM LLM.

Kaggle, mosmed.ai, TeCTOB/METOJIOB
Crnyvafinpifi | dd.smolgmu.ru. ITocTp oHTh c1abo 000cHOBaH.
Jec perpeccHOHHbIE H HesepHo —
KJ1a cCH(PHKALIHOHHBIE MOJIENH, HECOOTBETCTBHA
['pagueHTHb! | OCYUIECTBHTD rozoop MEATY 3a7iaueid H
i1 Gy C THHT THIIEPITP AMETPOB, MPOBECTH T CTaMH/METOI aAMH.
CpaBHHTE/bHbIH aHAIIH?3
OLIeHKa P a3HYHBIX METOI OB
Ka4ec TBa
MojieneH:
ROC, AUC
Pasgen | Meronpl [ToHsATHE KOoHTp 0JTbHBIE BOITPOCHI: 40-60 MHH OTMHYHO —
3 HCKYCCTBEHHOTO repcernTpod | APXHTEKTypa HeHp OHHOH CETH KOpPP EKTHBIE,
HHTEIJIEKTA a 171 00p a0 OTKH METHIHHCKHX ITOJIHbIE€ OTBETHI Ha
H300p axKeHHIT KOHTPOJIbHbIE
[ IomHOCBA3ZH BOIMpOChI. BeiOpaHbI
bIE MexaHH3sM BHHMaHHA B YMECTHBIE
HefipoHHble | HEHP OCETEBBIX MOJIEIAIX TECThI/METOIBI,
CETH BbIBOJIbI
IIpobnema nepeodyyeHHA cofiepsKaTeNNbHbI H
MeTop [TOJTHBI.. X Op OO —
obpaTHOTrO [TogroToBKka JaHHBIX JJIA OTBETbI BEPHbIE I10
pacrpocTpa | MEIHLIHHCKHX HCCIIEN0BaHHH CYTH, OT/IEJIEHbIE
HEHHS 000cHOBaHHA
OIIHOKH ITHYECKHE aCTIEKThI KpaTKH.
Hcriob308aHHA I B YIOBIIETBOPHTEIIBH
DYHKLIHH MEHLIHHE 0 — o0mree
roTeph IMOHHMaHHE TeM 71
OMNTHMH3 aL[Hs CaMOIIP OBEPKH,
Pexyppents | THIEPIapamMeTpoB BBIOOP
BIE Heiip oceTEBBIX MOJIENIEH TECTOB/METOJIOB
. cabo 000CcHOBAH.
HEHp OHHbIE
CeTH Bayiarps HegepHo —
KJ1a ¢ CH(PHKALHOHHbBIX HECOOTBETCTBHA
T —— MOJIE €I, MEATY 3a7lauei H
N TeCTaMH/METO]aMH.
[ IppMeHeHHE A3bIKOBBIX
SHKOJIED - MoJieNneH B MeTHL[HHCKOH
TIeKOTEp TpaKTHKE.
MexaHREM I IpaxTHYECKHE HABBIKH: HAHTH
I IaTaceThbl C MEIHIIHHCKHMH
TaOJTHYHBIMH JTAHHBIMH,
H300p a2KEHHAMH, TEKC TOBBIMH
APXHTEKTYP naHHbIMH: Kaggle, mosmed.ai,
d HEHKDP BIX 1 dd smolgmu.ru. ITocTp oHTD
MoAcIIeH p €Ip €CCHOHHBIE H
Paccyxnaro

7.3 MeroanuecKkHe peKOMEeH AN /IS NPENnoJaBarejien
1. 3apaHee o0o3Ha4YaTh (pOpPMAT ZOITYCTHMOIO HCIIONb30BaHH A MM B ka0l TeMe/3aJaHHH
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— paspelleHo: OOBACHEHHE, ITOACKA3KH, YEPHOBHKH, HIEH, TeHEPALH TECTOBBIX JAaHHBIX, IIOMOIIE B
KOJE,
— OrpaHH4YeHO: ()OPMHPOBaHHE OKOHYATEIbHBIX BEIBOJOB 0e3 ITPOBEPKH,
—  3alpellleHo:; TToJIMeHAa CaMOCTOATeIILHOI paboTHI, clada oTBeTa UM Oe3 popmaTHpoBaHIsL,
reHepals pe3yiIbTaToB 0e3 BOCIIPOH3BOAHMOCTH.
2. B 3amaHisIx 110 TeEMaM aHalIH3a JaHHBIX M HeoOXOoaMO YUHTEIBATE BOCIIPOH3BOANMBIH KO, METPHKH,

000CHOBaHHE BEIOOPA MOIENIH, aHAIIH3 OIHOOK.
Axanmemideckas JOOPOCOBECTHOCTD H ITPO3PadYHOCTE HCIIONb30BaHH I MU

1. B xaxmgom 3aganuu, rae gonycTuM M, tpedoBarh «JleKnapaiiiro HCIoIb30BaHu I I »:
— KaKOH HHCTPYMEHT HCIIONBL30BaH,
— JUIS KaKHX ATalloB,

—  KaKHe ITPOMIITEI/HACTPOHKH ITPHMEHSUIHCE (FUIH KPaTKHI JIOT ),

—  4T0 OBUIO HCIIPABJIEHO M IIPOBEPEHO CTYIEHTOM.
2. BBecTH npaBWIO: JTF000H TeKCT/KOo, monydeHHbI ¢ MU, momkeH IMpoHTH ITPOBEePKY CTYAEHTOM H
COIPOBOKIAThCSA 00bSICHEHHEM ITPHHSATHIX PelIeHHI (TI0UYeMy TaK, KaKHe albTepHATHBEI OTKIIOHEHHI).

3. Ecmm pabora onlgHHBaeTCA KaK HHIHBHAYaIbHAS: KPHTEPHAMH OTAEIBHO (PHKCHPOBATh BKIIAJ CTYAEHTa
(BOCIIPOM3BOAHMOCTh, 00OCHOBAHHE, KPHTHYECKHI aHAJIH3 ).

OuenuBaHHe 3agaHHil ¢ MUY (pexoMeHayeMbIH ITOIXO0N):
1. PexoMeHyeTCA OlleHHBATh He (DaKT MCMONIb30BaHNA MM, a kauecTBO pe3ylIbTaTa:
—  KOPPEKTHOCTH ITOCTaHOBKH 3aJayH,
— Ka4yeCTBO JaHHBIX H IIPeJo0padoTKH,
—  BBIOOP MOJIEIIH H METPHK,
—  BOCIIPOH3BOJHMOCTH (KOJ/TITapaMeTPhI/BEPCHH);
—  HHTepIpeTausa H OTpaHHYEHHST,
— CcoOImoIeHHe STHYECKHX H ITPaBOBBIX OIPaHHYEHHI,
— KOppeKTHas JeKIIapalHs HCIToIb30BaHuI M.

7.4 MeToquuecKkne YKa3aHHA LJIH ﬂﬁ}"lﬂlﬂﬂﬂﬂﬂ:ﬂ o OCBOCHHNIO IJHNCIIHIIJINHBIL

¥Ycoemmoe o0cCBOEHHEe JHCIHHILIHHBI nmpeanoJiaraer CHCTCMATHYCCKYHO H AKTHBHYHO pﬂﬁﬂT}’
ﬂﬁ}"lﬂlﬂﬂ[ﬂrﬂ(‘:ﬂ HAa BCEX HTAITAX }"IEﬁHﬂI’ﬂ nmponecca.

1. OGyyaronumMcsl peKOMeHAYeTCSI BeCTH KOHCIIEKT JIEKI[HI, CTPYKTYPHPYS KIOYeBhIe ITOHSITHS,
MeTOJBl H INpHMephl. llpenomaBarens BIIpaBe OCYINECTBIATh TeKYINHII KOHTPONIb, BKIIIOYas ITPOBEPKY
OTBETOB Ha KOHTPOJILHEIE BOITPOCHI.

2. IlogroToRKa M y4YacTHe Ha IIPaKTHUECKHX 3aHATHAX. [IpakTHueckHe 3aHATHSA IpeIIoiararor
aKTHBHOe OOCYKJeHHe BOIIPOCOB B COOTBETCTBHH C IUIaHOM 3aHITHI. J[19 »>(¢deKTHBHOH paOoTH
HeoOXOHMa ITpeBapHTelIbHAS ITOATOTOBKA IO PEKOMeHAyeMBIM TeMaM C HCIIONIh30BaHHEM OCHOBHOI
mHTepaTyphl (pazfien 6 HacTosimeH ImporpaMmbl). OTBeTHl Ha KOHTPOIBHBIE BOIPOCHI H BBIITOIHEHHE
TPEHHPOBOYHBIX 3aJaHHII OCYIIECTBISIOTCS C IIPHBJIeYeHHEM JOIOIHHTEIbHOM THTEPATYPHI.

3. CamocTosTellbHAs BHeayAHUTOpHasd paboTa OpPraHH3VeTCSI B COOTBETCTBHH C TeMaTHYECKHM
TU1aHOM (pa3zgen 4) H BKIIFOYaeT:

— N3yueHHe MaTepHAIOB, ITPOHACHHBIX TEM,
— BrITTOTHEeHHE TPeHHPOBOYHBIX 3aJaHHI IJI 3aKpellIeHISI MaTepHala;

— [ToATrOoTOBKY K IPEACTOSIIIM aYIHTOPHBIM 3aHSTHSM.
4. @OpMEBI KOHTPOJIA. I OIleHKH VPOBHS OCBOEHHS MATEPHAIIOB JIEKIIHH, ITPAKTHYECKHX 3aHSTHI
H Pe3yIbTaTOB CAMOCTOSATENBLHON PalbOoTHl IIPEIOJaBaTeilb MOKET ITPOBOANTH TECTHPOBAHHE HIH HHBIE
(pOpMBI TEKYIIET O KOHTPOJIS.

8. MATEPHAJIbBHO-TEXHHUYECKOE OBECIIEYEHHWUE THCIHHUIIJIMHbI
JIIs1 OCYINECTBIIEHIST 00pa30BaTEILHOIO IIpOollecca 0 AUCIIUIHHE «VICKYCCTBEHHBIN HHTEIIIEKT U
aHATH3 JaHHBIX B MEIUI[HHE» IPOrPAMMBI BEBICIIETO OOpa3OBaHHS - CIIEIHATHUTET II0 CIENHATILHOCTH
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30.05.03 MemqunuHckasa kadepHeruka [[eHTp AMaszoBa paclionaraeT MaTepHaIbHO-TEXHHYECKOH 0a30id,
COOTBETCTBVIOIIEN JIEHCTBYIOIMM ITPOTHBOIIOKAPHEIM IIpaBWiIaM M HOpMaM M  OOeCIeYHBaFOIEH
IIPOBEJIEHHE BCEX BHAOB MUCIHIUIMHAPHON M MEXIMCIUIUIHHAPHOH ITOATOTOBKH, IIPAKTHYECKOH H HAaYYHO-
HCCIIeOBATENb CKOH padoT 00YYArOIHXCS, ITPeyCMOTPEHHBIX YUeOHOH JHCLIUIIJIHHOT.

[IoMermeHH s IIpeAcTaBIsIOT COOOH Yy4ueOHBIE ayJAHTOPHH MJIS IIPOBEJcHHS VYYeOHBIX 3aHSTHH,
IPEITYCMOTPEHHBIX ITPOrPAMMOH JTHUCIIMIIIMHEL « MICKYCCTBEHHBIN HHTEIUIEKT H aHAIH3 JJaHHBIX B MEIHIHHE)Y,
OCHAII[EHHBIE ODOPYAOBAHHEM H TEXHHYECKHMH CPEIACTBAMH OOVYEHHS, COCTAB KOTOPBIX OIPEHEIISIETCS B
[IpunoxeHnn 2 K paboyeH IIporpamMmMe.

[IoMeIeHH s IS CaMOCTOSTEIBHOH padoThl 0OYYAIOIIMXCSA OCHAIEHBI KOMIIBIOTEPHOH TEXHHKOH C
BO3MOKHOCTRIO TIOAKIFOUEHHS K CceTH «VHTepHeT» M ol0eclieyeHHEM JOCTYIIAa K BIeKTPOHHOH
HH(})OPMAIHOHHO-00pa3oBaTelIbHOMH cpefie 1{eHTpa AmMasona.

9. KAJIPOBOE OBECIIEYEHHE JUCHHUIIJIMHDBI
Peammsanusga mHCIMIDINHEL «VICKYCCTBEHHBIH HHTEIEKT M aHAIH3 [JAaHHBIX B MeJHI[HHEY

oOecrieyHBaeTcs IeJar orHYeCKHMH pﬂﬁﬂTI—HII{HIuﬂI ]_[EHTPE], AJ]I&IHBDEE],: d TAKZKC JIHIIAMH. ITPHBJICKACMbIMH
]_[EHTPDM AJIMa3oBa K pPeaJIN3allHH JHCIIIUINHBI Ha HHBIX YCJIOBIAX.

10. OCOBEHHOCTH OPI'AHHU3AIINN OCBOEHHUA JUCIHHIIJIMHBI VI HHBAJIMIOB H
JINI] C O PAHHYEHHBIMH BO3MOKHOCTAMM 3]10POBBA

OcBoeHHe AHCIIHIUIMHBI HHBAIHJAaMH H JIHIAMH ¢ OrPaHHYEHHBIMH BO3MOXKHOCTSIMH 3J0POBBS ITPH
HeOOXOJHMMOCTH OCVYINECTBIIIETCS Ka(eOpoH ¢ HCIIOIb30BaHHEM CIIEI[HAIBHBIX MeTOJOB OOy4YeHHS H
ITUTaKTHIECKIIX MaTePHAJIOB, COCTABIIEHHBIX C YYETOM OCOOEHHOCTEH IICHXO(H3HYECKOTO Pa3BHTHSL
HHJIUBHYaIbHBIX BO3MOKHOCTEH H COCTOSHIS 30POBbS TaKHX 00y4aROIIHXCS (00YIarOIIerocs).
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IHACIIOPT
OIHEHOYHLIX CPEJICTB

ro gucumimHe «MICKYCCTBEHHBIN HHTEJIVIEKT U AHAJIN3 JTAHHBIX B MEJUIIHHE»

B pesyabrare H3y4eHH A JHCHHILIMHbI Y 00y 1aromerocs (JopMHPYIOTCH CJIeAYIONIHE KOMIIET eHIHH:

OIIK-4.1; 1IK-3.1; T1IK-9.2; IIK-10.1

IIpoBepsiembIe

Kputepun onieHHBaHHA 00pa3oBaTeJIbHbIX Metoabl O11eHOYHbIe
komnereHumn u /1K
pes3yJabTaT 0B KOHT POJIst MATEPHAIBI
(KoabI)
—  3mHaer: TecTupoBaHue T3
OlIK-4.1 1. OcHoBHEIE MeTOIBI H MoerH 1,
HNmMmeer mipencrasieHHe MO2KeT 00BSICHHTh HX ITIPHMeHEHIHE B CoObece1oBaHHE KB
00 OCHOBHEIX CTAaHJAPTHRIX 3a/jauax; IIOHHMAaeT
HCTOYHMKAX H METOJaxX HEeOOXOIHMOCTE HX MOAH(HKAIIHH B JleMoHCTparns ITH
MOy e HHs ?EBHCH].{[;}CTH OT THIIA 3amauH (0a30BLIT IIPAKTHYECKIX
. OBEHE ).
1podecCHOHATLHOI P HaBbIKOB
2. HopMEl 00paOoTKH ITepcOHAILHEIX
HH(OpMAITHIL, nauHeIx (GDPR, 152-@3) (6azoBbmt
HATTPaRJIEHIIX HAYYHBIX YPOBEHE).
HCCIIEeNOBaHHIt B cepe
rmpodeccHoHAILHOI Ymeer:
esTeTbHOCTH. 1. ®opMymHpORATE 1[ETH IH(POBH3ALIHH
H OITTHMIT3AI[HH ITPOIIECCOB B METHIHHE
(IIPOBHHYTELI YPOBEHE).
—  3HaerT: TecTuporaHie T3
IIK-3.1 1. Pearnzalniro M ajanTalHio Mojeneii Ha
[TpOBOIHT pPacueT H PEeaNbHEIX KITHHHYECKHX TAHHBIX CobecetoBaHHE KB
aHAJIH3 TTOKA3aTeleid, (Oa30BELT YPOBEHE).
JIeMOHCTparmg IIH
XapaKT epH3 YEOIITHX
Ymeer: ITPaKTHYECKHX
TeATEeILHOCTE
_ 1. [IprveHsieT METOAEI TEOPHH HABLIKOR
MeJTHI IHCK O .
BEePOATHOCTET, CTATHCTHKH H TEOPHH
OpTaHM3 AL, H HH(pOPMAIIHH I PelleHHs 3aau
TToKasareneii 3JJ0poBhs aHaI3a JaHHBIX, OL[EHKH ITapaMeTPOB
HACETeHHY. MOJIeJIeil M aHAIM3a CTAaTHCTHYECKHX
3aBHCHMOcCTeH B 3agauax M H
(IIPOBHHYTELH YPOBEHD).
—  3mHaer: TecTupoBaHue T3
1. Bazorrble mpHHIOIEI paboTel AE 1
Ip P
VAE (apxurektypa encoder-decoder, loss | CobecemoBaHHe KB
[1K.9.2 functions); mpHHITMITEI padOTEHI
- tpaHchopmepor (self-attention, positional JleMOoHCTpaIi IIH
BHeqpsieT pe3yIbTaTel encoding); 6a30BbIe TEXHHKH TOOOYUEHHA | ITPAKTHYECKHX
MEJIHKO-OHOIOrHYe CKHX (transfer learming, fine-tuning) (6a3oBEIit HABLIKOB

HCCIIET OB AHHIT B
IECIICPHMEHTAJIEHYHD H

KIIHHHYECKYIO TIPaKTHKY.

YPOBEHE ).

YMmeer:

1. Mcrmomm3zorares MM g cerme”TaIim
H300 paKeHHit, 0OHapyKeHH aHOMAaIIHIi,
PAHHETO BEIIBJIEHHS 3a00IeBaHHit
(IIPOIBHHYTEHII YPOBEHE ).

2. MogHpHIMpYyeT apXHTEKTYPEI TI0]
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crielipruecKie TpeOoBaHIs,
pazpabaTrIBaeT KOMIUIEKCHBIE
IafiiIafiiel 00y UeHHsT, IIpHMeEHIEeT
OCHOBHEIE apXHTEKTYPHI ITy00KOT0
oOyuenms (V GG, ResNet),
pazpabaTkIBaeT HOBBIE METO/TEI
ITapaMeTpHUeCcKH-3() (HeKTHBHOIO

o0 yueHIT, pelraeT pyHAaMeHTaILHEIE
rpo0ireMsel (catastrophic forgetting,
domain gap) (3KCITepTHEII YPOREHE ).

—  3mHaer: TecTupoBaHue T3
11K-10.1 1. OCHOBHEIE STHUECKHE TIPHHIIHITEL
OcyIIecTBISAET ITIOHCK H (OTCYTCTBHE HCKPHMHHALTHIL ColeceroBaHHE KB
aHAJIM3 ITyOJIMKAIHIT, CIIpaB €IJIHB OCTh, M
€MOH CTPALHS
COMIePIKALIIHX UETTOBEKOOPHEHTHPORAHHOCTE, A pall
OTBETCTBEHHOCTh, 0€30ITaCHOCTE, TIPAKTHYECKHX
HH(OPMAIHIO B 00JTaCTH
IIPO3PaYHOCTh, ABTOHOMHS UelloBeKa H HARLIKOR
Hay ™ HO- T.J.) (IIPOABHHYTHII YPOBEHE ).
HCCIIe/] 0B aT el CKOit
IEeITENHHOCTH B VMmeer:
3[PABOOXPAHEHHH. 1. BEIIBHTE OUeBHIHEIE HECOOTBETCTBHSA

Mekny 3agaueit g M 1 oOyuaroneit
BEIOOPKOIT (3KCIIEPTHEIIT YPOBEHE ).

OIEHOYHBIE MATEPHAJIBI JIUVIA TEKYHIEI' O KOHTPOJIA

KpHuTepHn olneHNBaHHIA:

Tema 1 {{TEDpETH'-IECI{HE OCHOBBI aHaAJH3a JaHHBIX, ITIOATI'OTOBKA U pﬂBBEﬂDqHLIﬁ aHaJH13 JaHHLIX »

[TpoBepsiembie komrieTeHIIMH H UJIK (komer), hopmupyemble pH H3ydyeHHH TeMbl: OIIK-4.1; [T1K-3.1; [IK-

9.2, IIK-10.1

KIDHTPGHLHBIE BOIIPOCHI ITO TEME.

Ne /i

Jaganue

IIpoBepsieMmbIe
HJIK

Bomnpoc: Kak BEIOpaTh cTaTHCTHUECKHIT KPHTePHIt 1711 IPOB EPKH THITOTE3EI O
3aBHCHMOCTH MEIy IMpH3HakaMH’! HazoBHTe 0OCHOBHEIE KPHTEPHH JITIA Pa3HBIX
THITOB [T aHHBIX.

OTaJioH oTBeTa: BEIOOP KPpHTEPHA 3aBHCHT OT THITA JaHHBIX
(KaTeTopHAJIbHEIE/KOJIHUECTBEHHEIE ), 00hEéMa BEIOOPKH H BHIA THITOTe3kL. J[Ia
He3aBHCHMBIX KAaTerOpHAILHBIX ITPH3HAKOR — KPHTePHit XH-KBaIpaT, JIJIsI
CpaBHEHHS CPETHHX JIBYX He3aBHCHMBIX I'pyIal — t-Kpureprii CTBIOEHTa; I
HeCKOIBKHX TpyIal — ANOV A I paHTroBBIX JaHHBIX — KpHTepHii MaHHa—
YHUTHH.

OIIK-4.1, ITK-3.1

Bomnpoc: Jlafite ornpenenenre KpHREIX KarmmaHa—Mefiepa. Kak Hx
HHTEPIIPeTHPORATh B METHIMHCKHX HCCIIe OBAHHAX !

JTaJoH oTBeTa: KpuBkie KarmmaHa—Mefiepa — 5To HeltapaMeTpHUe CKIHIT

I1IK-3.1, 1IK-9.2
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MeTOJ] OLIeHKH (DYHKI[HH BEDKHBaeMoCcTH. OHM CTPOATCA KaK CTYIIeHYaThIe

(O VHKI[HIL, TTOKA3EIBAIOIIHE OJIFO ITAaI[HEHTOR, OCTABIIIHXC B HCCIIET OBAHHH K
OITpee/IEHHOMY MOMEHTY BpeMeHH. [ HTepIipeTalis BKIIroUaeT CpaBHEHHE
KPHBBIX MY IPYITIaMH ¢ IToMoInbeio log-rank Tecra u aHam: MemHaHHOT
BEDKHBAE€MOCTH.

Bomnpoc: Uto Takoe repeodyuernre mogemH? Kakre MeTOIEI TTO3B OJIIIOT €10
30 exaTh?

OTajioH oTBeTa: [lepeoOyueHHe BOZHHKAET, KO/ a MOJIETE CITHIIIKOM CIIOMKHA H
HAauHHAeT 3allOMHHATE IITyM B JJaHHEBIX, a He 00IIie 3aKOHOMePHOCTH. MeTo/IE
OoprOERI: perymmapmsaris (L1, L2), Kpocc-Bammaliis, YIIpoIeHHe MO/ eI,
yBeIIHUYeHHe o0yuaroreit BEIOOPKH, HCITOJIb30BaHHe dropout B HefipOHHEBIX
CETHIX.

1IK-9.2, [IK-9.3

BDH[]DC: OIHIIIHTEe OCHOBHEIE 3TAITRI ITOATOTOBEKI HaHHBIX MCEIHIITHCEITX
HCCIIeTOBAHMH JIJI aHAIH34.

DTajgoH orBeTa: Jtanel 1) OumcTKa JaHHEBIX (00paboTKa ITPOIYCKOR,
BEIOpOCcOR);, 2) KomHporaHiie kKaTeropHalIbHEIX ITepeMeHHEIX (one-hot, label
encoding), 3) Hopmarmraigiss/cTalgapTH3aIHsI YHCIOBEIX IIPH3HAKOR,, 4)
Pazgeneniie Ha 00y4aroIyI0, BaIII alfHOHHYIO H TeCTOBYIO BEIOOPKH, 5)
BanarcHpoBRKa KIIacCOB ITPH HEOOXOIHMOCTH.

OIIK-4.1, ITK-3.1

Bonpoc: Kakie sTHUecKHe acIieKTEl HeOOXOIHMO YUHTEIBATE IIPH
HCIIONEL30BaHHH 11 B Meminnire?

OTalioH oTBeTa: OCHOBHBIE IIPHHIIHITLL: CITPABEAIHBOCTE (OTCYTCTBHE
JTHCKPHMHHAIIHH ), TIPO3PAYHOCTE (HHT€PIIPETHPYEMOCTE PEIIEHHIT),
0e30ITaCHOCTE, KOH(HAeHIHaILHOCTE JaHHEIX (GDPR, 152-03),
OTBETCTBEHHOCTE 34 PeIleHHs, COXpaHeHHe aBTOHOMHH ITaI[HeHTa,
YeJIOBEKOOPHEHTHPOBAHHOCTE .

I1IK-10.1

Tema 2 «OcHOBHBIE METO/AbI MALIIMHHOT 0 00YUYeHH I

ITpoBepsiembie komrieTeHIIHH H UK (koxer), (hopMHpyeMble ITPH H3ydeHHH TeMbl: epedyeHb OITK-4.1; TTK-
3.1, [IK-9.2; TIK-10.1

KGHTPGHLHBIE BOIIPOCHI ITO TEME.

IIpoBepsieMmbIe
Ne n/m 3apanue
ae MK
Bonpoc: Kak HHTepriperHpoBaTh kK03 QHITHEHTEI JIOTHCTHYECKOIT perpeccHH B
MEeTHIHHCKOM ITPOTrHO3HPOR AHHH?
1 [IK-3.1, [IK-9.2

OTalioH oTBeTa: KosppHIEeHTEI ITOKa3EBAI0T H3MEHEHHE JTorapHgMa IIaHCOR
(log-odds) 1eneroro coOBITHS ITPH VBEIHUEHHH ITPH3HAKA Ha eHHHILY.
[T omoskHTebLHEIT K03 POHITHEHT VB eJIHMUHBAET BEPOATHOCTE COOBITHA,
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OTpHI[aTENILHBIIT — yMeHbInaeT. Bemmrma Ko3dgHifieHTa oTpakaeT CHIIY
BIIISTHHS TIPH3HAKA.

Bomnpoc: B uéM 3aKFOYArOTCS IIPHHIHITEI PA0OTEI IepeBLEB PellleHIiT 1
cIIyuaiiHoro seca’ Kaxk OHH IPHMEHIIOTCSA B JHATHOCTHKE?

IJTaJ0H 0TBeTAa: /[epeBbs pellleHHIT peKYPCHRHO Pa3elIatoT I aHHBIE TI0
ITpH3HAKaM, MAaKCHMIT3HPYS HH(GOPMATHBHOCTE. CIyuaiiHBIi Tec — aHcaMOIIb
TepeBLEB, HCITOIL3VIOITHIT O3ITHHT M CITy4YaiiHbI BRIOOD ITPH3HAKOB IS
CHIDKEHHS ITepeo0yueHHsI. B THAarHOCTHKe IMPHMEHSIOTCS IS KIIaCCH(HKAIHH
320 0JleBaHMIL, BBIIBIIEHHS 3HAUNMBIX ITPH3HAKOR.

[IK-9.2, IIK-9.3

Bonpoc: Uto takoe ROC-kpneas? Kak ¢ €€ IoMoIbo BEIOpaTE MOpor
KJ1aCCH(DHKALHH

DTagoH oTBeTa: ROC-KkpHBasa nmokazkIBaeT 3aBHCHMOCTE T1ue Positive Rate ot
False Positive Rate mmpH pazmmuHex rmoporax. [Inomans mmox xpHeoit (AUC)
oIleHHBaeT KauecTBO MojieH. [lopor BeIOHpaeTcsa Hexopasd 3 OanaHca
UYBCTBHTEIIFHOCTH H CIIEIH(PHUHOCTH, YaCTO C YUETOM KITHHHYECKHX
TTOCIENCTBHIT OIMTHOOK (HAITpHMepP, MaKCHMH3 Al UYyBCTBHTeIILHOCTH ITIPH
CKPHHHHTE).

I1IK-3.1, 1IK-9.2

Bonpoc: Kakie MeTobI BaTHAAIIMH KJTac CH(PHITHP VIOIITHX MOJIeTIei BEI
3HaeTe? Kakme MeTPHKH HCIIONIB3YIOTCS I HX OLIEHKH

JT1ajgoH oTBeTa: Metoasl: hold-out, k-fold xpocc-pammimarni, leave-one-out,
bootstrapping. MeTpHk#H: accuracy, precision, recall, Fl1-score, AUC-ROC,
MaTpHIla oImMOoK. BajkHO OlleHHMBATh MOJIeITh Ha He3aBHCHMOMH TeCTOROIT
BEIOOPKE.

IIK-3.1, I1IK-9.2

Tema 3 «MeTompl HCKYCCTBCHHOI'O HHTCIIJICKTa»

ITpoBepsemMbie komrieTeHIIMH H UK (komsr), (hopMHpyeMble ITPH H3yUeHHH TeMbI: epeueHb OITK-4.1; TTK-
3.1, IIK-9.2; IIK-10.1

KGHTPDHLHBIE BOIIPOCHI ITO TEME.

IIpoBepsieMmbIe
Ne ii/mt Jaganue
he 1K
Bomnpoc: JlaitTe onpeaenenie peKyppeHTHEIX HefipoHHEIX ceTefi (RNN). I'me
OHH IIPHMEHAIOTCA B MEIHI[HHE?
| JTagoH oTBeTa: RNN — apxurekTypa HefipoHHBIX ceTeil 111 00padoTKH [TK-9.2. TIK-9.3

TTOCTIe/] OBaT eNbHOCTEH, HCITOIL3VIONIasd CKPEITOE COCTOSHIE, TlepeapaeMoe
MeXKIY IaraMi. [IpHMeHSIIOTCS B aHaI3 € MeTHIIHHCKHX BpeMeHHBIX PSIOB
(OKT', 23I'), rmporHo3HpOBaHHH TeueHH: 3a00JIeBaHHii, 00paboTKe TEKCTOR
(HCTOPHH OOJIE3HH).
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Bomnipoc: Uto Takoe smOenauHr? IIpHBeauTe mpUMeprl €ero HCIOIh30BAHI B
MEIHI[HHCKHX 3aayax.

DTaJoH oTBeTa: OMOeIIHHT — BEeKTOpPHOE TpeficTaBJIeHHe 00h€eKTOR (CIIOR, [1K-0 2 TIK-0 3
ITaI[HeHTOR, T€HOB) B HeITp EpEIBHOM ITPOCTPAHCTRBE MeHEBIIel pa3MepHOCTH, T
COXpaHsIOIee CEMaHTHUeCKHe HIH KIIHHHUecKHe cBI3H. [Iprmeprr: word2vec
711 MEeTHITHHCKHX TEPMHHOB, SMOETHHTH ITaI[HeHTOR 110 JaHHEIM EHR,

ITpeaCTABJICHHEC I'CHOB B GI{DIM(prMﬂTIﬂE.

Bonpoc: O0bSICHHTEe MeXaHH3M BHHMAHHSA B HelfipoceTERLIX MojIeIax. KakoREI
ero IperuMyIIecTra’

DTa/loH oTBeTa: MexaHI3M BHIMAHHS TTI03BOJIIET MOJIeH (pOKYCHpPOBAaTLCS Ha
HaNO oJjIee HH(POPMATHBHBIX YACTIX BXOAHBIX JJaHHBIX (HAITpHMeED, KITFOUEBBIX [1K-0 2 TTK-0 3
CIIOBaX B TeKCTe WM yuacTKax H3o0paxkeHis). [[penMyIecTBa: MOBLEIOIIEHHE T
HHTEPIIPETHPYEMOCTH, VIIyUIlleHHe KauecTRa padoTEI C IITHHHEIMH
TIOCIIE OBAT€TLHOCTAMH, alalTTHBHOE B3BEITHBAHHE HH(POPMAIHH.
Hcrone3yeTcs B TpaHcopMepax, MOAEIIIX I MeTHIIHHCKOH BH3yaIf3al[ii H

NLP.

Bornpoc: Kak IipoBogHTICsI ONITHMH3AIHA ITapaMeTPOB B HeffpoceTeBBIX
Mojersax? HazorHTe OCHOBHEIE METOJIHL.

4 DTaJ0H oTBeTa: OIITHMI3AIN BKIIFOYAET BEIOOP apXHTEKTYPHI, 1IK-9.1, [IK-9.3
orrrrmvinzaropa (Adam, SGD), ckopocTn o0yueHHs, peryisapmzaipi (Dropout,
L2). Metonsr: grid search, random search, OafiecoBckass orTHMI3AIHS, PAHHIT
OCTAHOBKA, aJJalTTHRHEIE ONITHMIT3aTOPEI.

Bonpoc: IIpuBegnre mpuMepE MPHMEHEHH T3EIKOBBIX MOJIeleil B
MEIHIIHHCKOH ITpaKTHKe.

DTanoH orBeTa: SI3pIKoBEIe MofierH (BERT, GPT) ncmons3yroTcs a1 K-9 7 TIK-10.1
aHaITI3a MEIHITHHCKHX TEKCTOB: M3BIIeUeHHe HH(pOpMAaITHH H3 HCTOPHIt T
Oose3HH, aBTOMaTHYecKoe KoaupoBaHHe qHarHo30B (MKDB), reHeparpis

MeTHITHHCKHX 3aKIIF0UEHHI, IO/ ep KKa KIIHHIUEeCKHX pPellleH i, aHAITI?3

HAYYHOI JINTePaTyPEL.

3aaHIs U1 CAaMOCTOSTEIRHOH PabOTEI

Bonipoc: [/lafiTe orpenerneHre nmepcenTpoHa. KaKOBEI er0 OCHOBHBIE 3JIEMEHTEI
H OTpaHHUYeHHA?

1 JTaJoH oTBeTa: llepcelrTpoH — IIpocTeiiias HCKyCCTBeHHAaA HelpOoOHHAA 11K-9.2
CeTh, COCTOIIAA H3 BXOIHOIO CII0S, BECOB, CYMMHPYIOLIEr' 0 y3JIa H IIOPOrOBOH
(YHKIHH aKTHBAIHH. O CHOBHBEIE OTpaHHUYEeHH:: HECITOCOOHOCTh pelllaTh
3a[auH, He SBILIIOIIHECT IIMHEHHO Pa3/le/IHMBIMH.

2 Bonpoc: O0bsacHHTe, UeM ITOJTHOCBSI3HAA HefipOHHAs CeTh OTIIHUYAETCS OT [1K-9.2. TTIK-9.3

repcernTpoHa. IIpuBeguTe ImpuMep eé MpHMEHEHHA B MEeHIHHE.

29



JTaJ0H oTBeTAa: [[0JIHOCBI3HAA CeTh COEeP KHT HECKOIILKO CIIOER HeHpPOHOR
(CKpEITEIE CIIOH) H HelHHeliHbIe (DYHKIMH aKTHRAITHH, UTO IT03BOJIIET PeIIaTh
HelTHHeHEIe 3agaun. [Iprmep: TIporHo3 pHcKa pasBHTHA AHaOeTa I0 KITHHHKO-
1a00paTOPHBLIM JAHHEIM.

Bonpoc: B uém pazuraia mexuay pyHKImsaMH roteps MSE 1 Cross-Entropy? B
KaKHX THIIaX 3aa4y OHH ITPHMEHAIOTCs?

OTtaaoH orBeTa: MSE (cpemHexmagpaTHuecKas oImMOKa) HCIIOIL3YETCI B
3aiauax perpeccH, mrpadys 3a OombImre oTkIoHeHHs. Cross-Entropy — i
3a][au KJIacCH(pHKAI[HH, OlleHHBaeT PacXoKIeHHe MeXKIY PacITpeeTeHsIMH.

I1IK-9.1, IIK-9.3

Bomnpoc: Kak QyHKIDE TOTeph BIIMAET Ha ITPOIECC ONTHMIT3AIHH ITPH
o0yueHHH HefipoHHOIT ceTH?

JTaJ0H oTBeTa: OYHKIA II0TEPE OIpefersieT IPagHeHT, 110 KOTOPOMY
ONITHMIT3aTOp KOPpPeKTHPYeT Beca. [IpaBWIbHEI BEIOOp (PYHKIHH YCKOPSIET
CXOAHMOCTE H VIIVUIllaeT KaueCTRO MOJIEITH.

IIK-9.1, IIK-9.3

Bonpoc: IlpemmosxiTe Moaxof K MTPOrHO3ZHPOBAHHIO JJIHT€ITLbHOCTH
TOCITHTATH3AI[HH C HCIIONIb30BaHHeM HeiipoHHoit ceTn. Kakyro QyHKIpzo
IIOTePE BEI OBI BEIOpaAH?

JTaJIOH oTBeTa: IICIIONMB30RaTh TTOITHOCBI3HYIO CETE C PerpeCCHOHHBIM
BEIXOMOoM. OyHKIA 1oTepk — MSE i MAE, Bo3aMoKHO ¢ yUETOM
IIEH3YPHPOBAHHBIX JAHHEIX.

[IK-9.2, IIK-9.3

Bonpoc: Kakx M0oKHO ITpHMeHHTEL HEHPOHHYO ceTh A1 fH(depeHIHATbHOTT
TTHATHOCTHKH 3a00JIeBaHHiT 10 TaHHBIM JT1a00paTOPHBIX aHATH30B?

JTaJa0H oTBeTa: IlocTpoHTE KiTacCH(HKATOP Ha OCHOBE TTOJIHOCBT3HOI CeTH
M aHcaMOIIs Mojielieit, Heronb3yronHit JanHbele OAK, OHOXHMHH H AP.
BEIX01 — BepOATHOCTE KAXKIOIo JHATHO3A.

1IK-9.2, [IK-9.3

Bomnpoc: Uto Takoe rumepriapaMeTprl HelipoHHO#H cetH? HazorHuTe TpH
KIIFOUEBBIX THITepIilapaMeTpa H HX BIIAHIE HAa 00yUeHHe.

DTaJioH oTBeTa: ['HIleprmapaMeTprl — ITapaMeTpPEL, 3aJlaBaeMble 10 00yUeHHS:
ckopocTh o00yueHms (learning rate), pazmep 0aTua, THIT orrTHMIT3aTopa. OT HHX
3ABHCAT CKOPOCTH CXOIHMOCTH H CTA0HIIFHOCTE 00y UeHH:.

I1TK-9.1

Bomnipoc: Kak mogobpatk CKOpoCTs 00yUEeHHS AT MOJIEITH, TIpe/lCKa3bIBAIOIEei
OTBeT Ha (papMaKOTeparHio?’

JTaJoH oTBeTa: lCIonsE30BaTh METOMEI ITOHCKA IT0 ceTKe, random search 1
aJlalTTHRHEIe ONTTHMI3aTOPEI (Adam). Kpureprii — kxauecTBO Ha
BaIHIAI[HOHHOH BEIOOpKE H cTa0WIILHOCTE CXOAHMOCTH.

IIK-9.1, IIK-9.3

Bonipoc: Cpasunre orruvirzaTopsl SGD, Adam u RMSprop. Kakoit i3 HHX
TIPeAIIOUTHTeIIbHee I MeIHIIHHCKHX JaHHbIX !

I1IK-9.1, IIK-9.3
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JT1anaol orBeTa: SGD — mpocToii, Ho TpeOyeT ToHKOIT HacTpoiiki LR. Adam
— aJaITHBHLIM, Xopolno padoTaeT 1o ymomuanito. RMSprop — s
PEKYPPEHTHBIX ceTeft. [[JI9 MeTHIIMHCKHX TaHHBIX YacTO BEIOHparoT Adam m3-
34 YCTOMUHMBOCTH.

10

Bonpoc: Uto Takoe nurmimamaipsi Becop? O0bsacHHTe MeToasl Xavier/Glorot
H He.

OTallOH 0TBeTa: VHHIHATH3aI[HI BECOB — HAYATbHOE MPHCBOEHHE 3HAUEHHIT
BecaM CeTH. Xavier — JJII CHIMOHTHLIX/ THITepOomueCKHX akTHBaIii, He —
ni1 ReLU. [lems — m30ekaTh Ipo0iIeMBlI 3aTyXaIOIHX/B3PBIB AFOIIHX CS
I'PaTHEHTOR.

1IK-9.2

11

Bomnpoc: 3aueM Hy kHa HOpMaJIH3allHs B HelipoHHBIX ceTsax? CpasuuTe Batch
Normalization u Layer Normalization.

OTalioH oTBeTa: HopMmarmrzaiusa cTaOlnriHpyeT o0yueHHe, YCKOPSIeT
cxopmumocTh. Batch Norm HopMmamyer rmo 6aruy, Layer Norm — I1o CJIOFO.
Layer Norm mpenrmournrembHee A1 RNN H Manex OaTueii.

ITK-9.2, TIK-9.3

12

Bonpoc: Kak meTons! perysmpisaimi ( Dropout, L.2) momorarot 60poThes ¢
repeo0yueHHeM Ha OrpaHHYeHHBIX KIIMHHYECKHX BEIOOpKax?

OTajioH oTBeTa: Dropout ciayuaifHo oTKIIIOYaeT HEHPOHEL, TIPE OTRpaIIas Ko-
anarrrargio. L2 mrpadyert Oombimie peca. O0a MeToga YIIPOIIAIOT MO Ellh,
yIyuIrass 0000IaroIyI0 CIIOCOOHOCTE.

I1IK-9.2, IIK-9.3

13

Bomnpoc: IIpemnoxire apXUTeKTypy HEHPOHHO CeTH JJI aHAIH3a
MeTHITHHCKHX H300paskeHHit (peHTreH). Kaxie MeTOoI b HOpMAaTH3aI[HH H
PETYILIPH3AI[HH BEI OBI HCITOIB30B AT ?

JTanaoH orBeTa: CeéprouHas ceTh (CNN) ¢ Batch Normalization mocme
CBEPTOUHEIX CIIOER, Dropout B MOMHOCBI3HEIX CIOSX H L2-peryrisapisaris.

1IK-9.2, [IK-9.3

15

Bomnipoc: JlafiTe onpenenenne pexyppeHTHoit HefiponHoit ceTH (RNN). B uém
e€ 0COOEHHOCTE?

DT1anod orBeTa: RNN — ceTh ¢ IKIIaMH, 03B OJIIroIas 00padaTkBaTh
TIOCIIEN OBATEeILHOCTH JaHHEIX. OCOOEHHOCTh — HATHUHe CKPEITOIO
COCTOSIHHSI, COXPAHSIOIIEeT0 HH(MOPMAITHIO O TIPEALIIVIIIHX IIeMeHTax
I10CIIeN OBaT e IbHOCTH.

1IK-9.2

16

Bonipoc: Yem LSTM oTmuaercsa ot oOprunoit RNN? Kakme ripenMyIiecTsa
3TO AA€T U1 MEIHI[HHCKHX BPeMeHHBIX PATOB’

JT1ajoH oTBeTa: LSTM mmMeer MmexarisMel BopoT (forget, mput, output), uro
pelnaeT Ipo0IeMy HeUe3arolero rpagHeHTa. [1o3posder yUHTLIBATE
IT0JITOCPOYHEIEe 3aBHCHMOCTH, YTO BAXKHO JJIS ITPOTHO3a JHHAMHKH COCTOSHIS.

1IK-9.2, [IK-9.3
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17

Bonipoc: Chopmyrmpyiite 3agauy IIporHO3ZHPOR aHHS JHHAMIKH
apTepHAILHOI0 JaBRIeHHA Kak 3amauy 1 RNN.

JTaJ0OH 0TBeTa: BXOJ — ITOCIIeOBATEIILHOCTE I3MepeHiii Al 1
COITYTCTB VIOIITHX ITapaMeTPOB 3a MpeALIIYIIIe Yachkl/THH. BEIX0m — ITPOrHo3
Al Ha crenyroIHil BpeMeHHOI IIar HWIH HECKOIBLKO IIIaroB BIIEPEN.

1IK-9.2, IIK-9.3

18

Bomnpoc: Kak moxHo Hermonms3oBatek RNN 111 aHam3a rmaTTepHoB
IBHUraTEeIIbHOH aKTHBHOCTH B CITOPTHBHOI MeHI[HHE !

OTaJjioH oTBeTa: Ha BX0J ITogapaTek MoCie0BaTebHOCTE JaHHBIX C
axcesrepomerpa/THpockorna. Cets (LSTM/GRU) MoxeT K1accH(HIIHPOBATE
THIT aKTHBHOCTH, OOHAPYKHBATh AaHOMAJIHH, OI[€HHBATEL YTOMIIEHHE.

1IK-9.2, [IK-9.3

19

Bomnipoc: Uto Taxoe smOenauHr? Kakoit IIpHHITHIT JIeKHT B ocHOBe word2vec?

JTa/loH 0TBeTa: OMOeqIHHT — BeKTOpHOe IIpeicTaRIeHIHe 00heKTa B
HeITpepEIBHOM MpocTpaHcTBe. Word2vec oOyuaeT 5MOeITHHTH CIIOB,
TIpeficKa3bIBas CoceHHe cloBa (Skip-gram) HIIH CIIOBO ITO0 KOHTEKCTY

(CBOW).

I1TK-9.2

20

Bonipoc: Yem smoegamrmy BERT oTymruarorcs ot word2vec?

STtajgoH orBeTa: BERT co3maér KoHTEKCTHO-3aBHCHMEIE 5 MO THHIH,
VUHTEIB alOIIHeE BCE TIpeaoxeHHe. Word2vec — KOHTeKCTHO-He3aBHCHMEIE.
BERT nyuime riepenaéT ceMaHTHKY B CIIOKHBIX KOHTEKCTaX.

[IK-9.2, IIK-9.3

21

Bornpoc: Kakx M0XHO ITpHMEHHTh SMOEIIHHIH JIJIs1 paboThl ¢ KIIMHHYECKHMH
HCTOPHSAMH O0s1e3HH?

JTaJIOH OTBeTA: HDJ’I}”—]ITT b BEKTOPHEIC TTPECACTABIICHIA MEIHITHHCKIX
TEPMHHOEB, THAI'HO30B, CHMIITOMORB. Hcrone30BaTh AJE TIOHCEKA TIOXOZEITX
CIIVHACE, KIIACTCPH3 allHH ITAIMHEHT OB, H3BJICHCHITA Ifﬂ-I(l)DPMEH_[[{[fI.

1IK-9.2, IIK-9.3

22

BDH[]DC: Yt1o Takoe IIPOMIIT B KOHTCKCTEC GDJ]IJ_[[[{K A3BEIKOBEIX MD,I[EHEﬁ
(LLM)?

DTaJOH oTBeTa: [IpoMIIT — 5TO TeKCTOBREIH 3aIIpOC HIIH HHCTPYKIIHA,
rogaraeMasd Ha Bxon LLM 11 rmomyueHr s HyKHOTro oTBeTa. KauecTBo
IIpOMIITa KPHTHUECKH BIIIMSAET HA pe3yiIbTar.

[IK-9.2

23

Bonpoc: Chopmyrmpyiite TpoMIIT 71 H3BIEUEeHHA HH(POPMAIHH O IT000UHBIX

a¢pexTax mperrapaTor M3 TeKCTa HAYUHOI CTaTHH.

DTajgoH orBeTa: "H3BIeKH Bce yITOMHHAHNA ITOOOUYHEIX (P eKTOB Imperapara
|[HazpaHHe| 13 cneayromniero Tekera. IlpegcTaBs HX B BHIE
CTPYKTYPHPOBAHHOI'O CITHCKA."

ITK-9.2, TIK-10.1

24

Bomnpoc: Kak moxHO Hcrons3o0Bark LLM 71 cCTpYKTYpHPOBaHHA JaHHBIX
aHaMHe3a 13 CBO0OHOr0 TeKcTa Bpaua’?

[IK-9.2, IIK-9.3
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DTaJoH oTrBeTa: |Ipomrrr: "HM3BiIexkH U3 TekcTa aHaMHe3a CIeIVIOIYVIO
HH(OPMAIIHIO: BO3PACT, XKaI00kI, aJUIEPIHH, XPOHHUECKHe 3a00IIeBaHHs,
IIpHHHMAaeMElIe ITpenaparkl. [Ipencrass B popmare JSON."

25

Bomnipoc: B uéM cocToHT ITpHHIMHIT paOoTEI apXHTeKTYpEI Transformer?
HazoBHTe eé KIIroueBble KOMITOHEHTHI.

JTajgoH orBeTa: Transformer ocHoRaH Ha MeXaHH3Me BHHMaHHA (self-
attention), HCKrOUaeT peKyppeHTHOCTE. Kiouepsle KOMITOHEHTEI:
sMOenmuHTH, positional encoding, 6moxu BHrManrs, feed-forward cromn.

[IK-9.2

26

Bonpoc: UYto Takoe fine-tuning (ToHKas HacTpoiika) rmpemo0yueHHOH Mo erm?

JTajaoH orBeTa: Fine-tuning — poo0yueHme rpemo0 yueHHO MO eITH
(HarmprMep, BERT) Ha HebombImoM 1ie1eBoM HaOope TaHHBIX I
CITEIHAIM3HPOBAHHOI 3a/IauH, C 3aMOPO3KOii IIIH pasMOPO3KOI YaCTH CIIOER.

1IK-9.2, [IK-9.3

27

Bonpoc: Ilpengmnoxmure mmanH fine-tuning mogerm BERT a1 arToMaTHUeCKOT0

COCTABJICHHA ITPOTOKOJIOB HHCTPYMEHT AJIEHBELX HCCIICT OB AT (HEHTPHIHIEP:
V31).

JTajoH oTBeTa: 1. CobpaTs garaceT rap "crIphle JaHHBIE/ 3aKFOUeHHe" . 2.
Jlobapurs K BERT cmoit gy reHepaip Tekcrta (seq2seq). 3. JJooOyunrs Ha
3TOM maTtaceTe ¢ MaisEIM LR.

ITK-9.2, TIK-9.3

28

BDH[]DC: Kak sm3p1koBas MOIEIE MOMET IIOMOYE B I'CHCPAITHH
IMpEeIBapPHTCIIEHEIX 3aKTIOUEeHHIT Ha OCHOBE OITHCAHIMIT CHMITTOMORB?

OTalioH oTBeTa: OOYUHTEH HIIH HACTPOHTE MOJEelb Ha O0JILIIIOM KOpITyCe
HCTOPHIT 00JIe3HH, IJTe BXO, — Kar00kl H aHAMHE?3, BBEIXO]T —
TIpefTiojIaraeMbIii JHATHO3 M TIIaH 00CIeOBaHI.

[IK-9.2, IIK-9.3

29

Bomnpoc: Kakie sTHUecKIe pHCKH CBsI3aHBI C HCITOIb30BaHHeM LLM it
reHeparHH MeIHIHHCKHX TeKCTOB (TIPOTOKOJILI, 3aKIEFOUeHHs)?

IJTaJIOH 0TBeTa: PHUCKH: IeHepallHs HeKOPPEKTHOH HITH BpeHOI
HH}opMaInH, HapyIleHHe KOH(HIeHI[HATTFbHOCTH JaHHBIX ITPH 00yUeHIH,
CHITKEHHE OTBETCTBeHHOCTH Bpaya, 'UEPHBIH AIHK" B IIPHHATHH PeIleHHI.

ITK-10.1

30

Bonpoc: Kak MOKHO OIIEHHTE KaueCTBO SI3LIKOBOI MO eI, J000yUeHHOI I
AHAITH3A TOHAJILbHOCTH B OT3BIBAX ITAI[HEHTOR?

JTaJoH oTBeTa: lcrons30BaTh MeTPHKH KiTacCH(HKAI[MIL accuracy, precision,

recall, F1-score Ha pazmMeueHHOM TeCTOBOM Habope. Taioke BaKHA SKCIIEPTHAS
OILIEHKA PeJIeBaHTHOCTH H II0JIE3HOCTH Pe3yIIbTaTOB.

1IK-9.2, IIK-9.3
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OIIEHOYHBIE MATEPHUAJIBI 11 IPOMEXKYTOUYHOM ATTECTAILIUHA

CnenupuKaAHSA TeCTOBLIX 3aJaAHUH 115 MPOMEKYTOUYHOH ATTECTAINH
O01mee KOJIHIECTBO TEeCTOBBIX 3aaHHI — 64

M3 HuX mo THIIY 3aJaHHHA

NeNo
Obmee NoNe 3agaHH i 3aKPBITOrO THIIA NoNe 3aJaHHI OTKPBITOI O THIIA KOMOHHH POBAHHBIX
[IpoBepseMble ROTITTIEETRO 3a/laHNH
3aJaHuH QA
HNJIK (koasbl)
NpPOBepPKH im i P C' Kpamxum oneemom 6 C
NAK O0HO20 HeC KOJIbKO Ha vemanoeneniie Ha Sl e C' ss1bopom oneen i
ycmaroenettiie CI0 8/ CI0 80C OYe MAHUA/ Onige mom
HpPAGUIbHOZO | HPAGLUTL HBIX HOCNe006ameNbHOCHIL obocHosare M ev1bopa
coomnee mcmen (mpex u bonee
oneeni Oneenoe S S T ¢108)

OIIK-4.1 16 — 12,16 10 11 8, 14 9,15 1,2,3,4,5,6,7,13

17,18, 19, 20, 21,

ITK-3.1 16 — — 31 32 29 30 22,23, 24, 25, 26,

27,28
33, 34, 35, 36, 37,
ITK-9.2 16 — 47 435 46 43 44 38, 39,40, 41, 42,
48
ITK-10.1 16 — 35, 63 33, 59 54 51, 57,61 52, 58, 62 49, 50, 36, 60, 64
UTOI'O 64 0 3 S 4 7 7 36
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BpEMH BBINOJIHEHHSA H CHCTEMA OLIEHHBAHHSA TeCTOBBIX 33JaHHHA

Bpems
THII TeCTOBOI O
T BBIINIOJTHEeHHA YKazaHHA 110 OLleHHB AaHHIO Pe3yabTaT OlleHHBAHHA
(MHH)

TecTOBEIE 3aJaHHT 1 3aJaHIe 3aKPEITOTO THIIA C BEIOOPOM ITomHoe coBIIAIEHHE C
3aKPEITOTO THIIA C OJTHOTO IIPABHIIBHOI'O OTBETA CUHTAETCSA BePHEIM OTBETOM — 100%
BEIOOPOM OHOTO BEPHEBIM IIPH ITOJTHOM COBIIQJIEHHH C BEPHBIM | HeBepHEIH OTBET HIIH €TI0

IIPABHILHOTO OTBETA OTBETOM. OTCYTCTBHE — 0%

TecTOBEIE 3aTaHHA 1 3aJaHig 3aKpEITOrO THIIA C IIomHoe coBIIageH e C
3aKPEITOr'O THIIA C MHO eCTBEHHBIM BEIOOPOM CUHTAETC A BePHEIM OTBeTOM — 100%
MHO A eCTBEeHHBIM BEPHEIM, €CIIH BEIOPAHEI BCE BEPHBIE HepepHBIit

BEIOOpOM oTBeThI. B cucTeMe Moodle 3amoxeHO OTBeT/ IOITYILEHEI
ITPABIIIBHBIX HAYMCIIeHHe OalIoB (IUTH HX YacTelil) 3a OIIMOKH/ OTCYTCTBHE
OTBETOB IIPABIUIL HEIE OTBETHI H BEIUHTAHIE 0allIoB orBeTa — 0%0
(IUIH HX YacTeil) 3a HeIIpaBH b HbIE OTBETEL.
Brruntanmne 0aUIoB 3a HEITPaBIIILHEII
OTBET MOKeT OBITh HCITONIB30BAHO ITPH
HATHUIH ITPHHIHITHATFHO HEBEPHOT O
BapHaHTa OTBETA.
TecTOBEIE 3aJaHHA 1-3 3aaHme 3aKpRITOrO THIIA HA ycTaHOBIIeHHEe | [IomHOe cormajieHHe
3aKPBITOrO THIIA Ha IIOCIIE JOBATEMHFHOCTH CUHTAETCA BEPHBIM, BEPHEIM OTBETOM — 100%
YCTAHOBJIEHHE eCJIH IIPAaBWIHHO YKa3aHa BCA JIOITYIIIeHBI OIMHOKH HIH
IIOCTIe JOBATEIbHOCT TIOCIIE JOBATEILHOCTE IHQP. OTCYTCTBYET OTBET — 0%
H
TecTOBEIE 3aTaHHA 1-3 3agaHie 3aKpRITOTO THIIA HA yCcTaHOBIeHHEe | [IomHOe cormajieHIe
3aKPBITOrO THIIA Ha COOTBETCTBHA CUHTAETCSI BEPHEIM, €CIIH BePHEIM OTBETOM — 100%
YCTAHOBJIEHHE IIPABIUILHO YCTAHOBIEHEI BCE COOTBETCTBHA | J]OITYIIEHEI
COOTBETCTBHA (TIO3HIMH H3 OJHOI'O CTOIOI[a BEPHO OIIIMOKH/ OTCYTCTBYET
COIIOCTABIIEHEI C ITO3HIFAMH JIPYT OO orBeT — 0%
cTOIOIIA.
TecTOBEIE 3aJaHHA 1-3 3agaHie OTKPBITOTO THIIA C KPaTKHM ITomHoe coBIIaeHIE C
OTKPEITOT O THIIA C OTBETOM CUHTAETCSI BEPHBRIM, ECTTH OTBET BEPHEIM OTBETOM — 100%
KpaTKHM COBIIQJIAET C 3TATOHHBIM OTBETOM. L] OITYIIIEHEI
OTBETOM/ IOTIOTHEHH OIHOKI/ OTCYTCTBYET
eM/ KpaTKHM orBeT — 0%

OTBETOM B BHJIE

yHClIa/OPMYIILL/ Iat
BI
TecToBRIE 3aJaHHA 3-5 3agaHme OTKPRITOIO THIIA C PA3BEPHYTHEIM COBRIIaJIeHHE C BEPHEIM
OTKPBITOr' O THIIA C OTBETOM CUHTAETCS BEPHBIM, ECIIH OTBET OTBETOM — «BEPHOM
Pa3BEPHYTEIM COBRIIAQJIAeT C 3TATOHHBIM OTBETOM IIO HeBepHEIH OTBET IIH ET0
OTBETOM COJIE PKAHHIO H ITOTHOTE. OTCYTCTBHE — «HEBEPHO)
TecTOBEIE 3aJaHHA 3-5 3aaHie KOMOHHHPOBAHHOT O THIIA CoOBNaJieHHE C BEPHBIM
KOMOHHHPOBAHHOTO CUHTAETC A BEPHEIM ITPH ITPABHIE HOM OTBETOM — «BEPHOM
THIIA BEIOOpE H KOPPEKTHBIX apryMeHTax, HeBepHEIH OTBET IIH €I0
HCIIONB3YeMBIX IIPH BEIOOpE OTBETA. OTCYTCTBHE — «HEBEPHO»
3agaHus TAKOI'O THIIA MOI'YT IIPOBEPSTH
CaMIH IIPETTOIaBaTEIIH.
KpHT €pHH OLl€eHHBAHMS BbINOJIHEHH S 33 JAHHN:

Kpurepun «HeyoBJL» «YOBJL» «X OpoIIo» «OTIHYHO»
T3 - Menee 70% 71-80% IMTpaBHIBHBIX 81-90 % mpaBHIBHEIX | 91-100% mmpaBHIIEHEIX
OneHKk a IIPaBHIILHEIX OTBETOB OTBETOB OTBETOR OTBETOB
BBINOJTHEHH A
TeCTOBOI O
3aJaHHA
ITH — J1eMOHCTpaIHg J1eMOHC TpaIf JleMOH CTpaI[HA JleMOHCTpaIA
OneHka HecIIocoOHOCTH CIIOCOBHOCTH CITOC OOHOCTH CIIOCOOHOCTH
AeMOHCTpaIHH BEITIOIITHHTE IIPOEKT B BBIOIOJHHTE IIPOEKT Ha
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NpaKTHUYECKHX | BBIIIOHHTE IIPOEKT. BEIIOTHHTE ITPOEKT B COOTBETCTBHH C BEICOKOM
HABLIKOB KpHuTHUeCcKHe OIIMOKH | COOTBETCTBHH C Al O(pHTMOM ITpoecCHOHATEHOM
B IIOCTAHOBKE 3aMAUM. | GA30BEIMH HCCIIeI0BATeIhCKOI VPOBHE B
paboTrel. OTMeYArOTCA | COOTBETCTBHH C
BEIOOpE METOIOB, TpeOOBaHH AMIL.
S1at o HeOOILIIIE ITOJTHEIM ITHKIOM
00padoTKe JAHHEIX TMeUaroTC
P " 3aTPyIHEe HHA B aHAN3a JAHHEIX.
HHTECPIIPETAIHH HESHATHTEIbHBIC 00BACHE HHH YETKOE H3JIOKEHHE
Ppe3yILTaToB. HapyIIeHH I TOT HKH OTJIENILHEIX ACIIEKTOB IIOCTAHOBKH 3aJIauM,
OTCYTCTBHE JIOTHKH B | H3IOKeHI, (OIITHMI3AI[HH 000CHOBaHHEII BEIOOP
H3JI0KEeHHH, HeGoIbIIe OIMOKH B | MOJIENeH, BEIOOpa METOHOB, KOPPEKTHAA
HETTOHHMAHHE IIpHMeHEeHHI MeTOOB, THIIE PIIAPAMETPOB), 00paboTKa TAHHBLX,
VBeTHUHBAFOIIIIE rmydokas
OCHOBHEBIX IIPHHITHIIOBR | KOJle HIIH
- ) BpEeMA 3aIIHTHL HHTe pIpeTaIia
PabOTHI IPHMeHEHHBIX | HHTEPIIPeTAIHH. [TPOEKT BEITOTHEH, DE3YITHTATOR I
AllOPHIMOB. Pe3yIpTaThl PE3VIBTATHI ITOJTHOI[EHHEIE
KOPPEKTHBI, HO aHAINH3 | 00OCHOBAHLI, BEIBOAEI | BEIBOMEI. CBOOOIHOE
IIOBEPXHOCTEH, COOTBETCTBYHOT BIIaJIeHHE MATePHAIOM
BEIBOJIEI HEITOIIHEL. IO YYeHHBIM JTaHHBIM. | H YBePeHHEIe OTBETEI
Ha BOIIPOCHL.
TecTOBBIE 32 JaHHA
No IIpoBepsieMbIe
JamaHue ITAJIOH OTBETA
n/m HJIK

ITpouumaiime mexcm u evibepunie 00UH NPAGLUTbHBIL
omeent, obocHoeae evibop. YTo TaKoe ITPOCTPAHCTRO
3IIeMeHTapHBIX HCXOJ 0B

a) MHOKeCTBO BCEX BO3MOJKHBEIX PE3YIILTATOR
CITy4aifHOT' 0 3KCIIEpHMEHTAa

a) MHOKeCTBO BCcex
BO3MOJKHBIX Pe3YJIbTaTOB
CITyUaiHOI'O
SKCIIepHMEHTA.
IIpocTpaHcTBO
3JIeMEeHTapHBIX HCXO/OB
— 3TO
(b yHIaMeHTaILHOE
TIOHATHE TEOPHH

1 b) MHOXeCTBO TOJBKO TeX HCXOA OB, KOTOPEIE HAC - OIIK-4.1
BepPOSTHOCTEHH,
HHTEPECYIOT .
. . OITpefeIsIIoIee ITOTHBIT
¢) MHOXeCTBO BepOSITHOCTE pe3yIILTaTOR CITyUaHBIX
Ha00p BCeX BO3MOIKHBIX
HKCITEPHMEHTOR
pe3yIILTATOB
d) OTHomIeHHe uricna 0JIaroIpHATHREIX HCXOM OB K
HKCITepHMEHTA, UTO
o0IIeMy YHCIIy HCXO/IOB
He0OXOHMO JIJIA
(hopMaILHOIO
OTIpeeNeHIs
BEPOSTHOCTH COOBITHIA.
ITpouumaiime mexcm u evibepunie 00LUH NPAGLUTbHBIL c) IIpemen, x KoTopoMy
omeent, 0bocHoeae evibop. YacTOTHAsI HHTEPITPET Al CTpEMHTCS
BEPOSATHOCTH YTREPIKIAeT, UTO BEPOSITHOCTE COOBITHA — OTHOCHTEILHAI YacToTa
3TO: COOBITHS TTPH
2 OIIK-4.1

a) CTelleHh YREPEHHOCTH HCCIIENOBATENI B
HACTYTUIEHHH COOBITHS

b) Yacrota (T.e. momsa u3 o0Iero umcia SKCIepHMEHTOR )
COOBITHS OTHOCHTEILHO TPEX ITOBTOPOR CITYYAFHOTO

JECIICPHMCEHTA.

HeOoI'paHHYEeHHOM
VBEJIHUeHHH YICIIa
HCITLITAHIOL. JTa

HHTepIIpeTaI[HsA
CBSI3BIBAET
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c¢) [Ipemern, K KOTOpOMY CTPEMHTICS OTHOCHT€IThHAS
yacToTa (T.e. 1o |3 o0IIero urcia SKCIepHMEHTOR )

COOBITHA IIPH HEOTPAHHYCHHOM VECIIHYUCHHH YHCIIa

HCITLEITAHII
d) CyMMa BeposITHOCTe BceX 3IeMeHTapHbIX HCXOI 0B,

OJIar OTIPHSITCTE VIOITHX COOBITHIO

TEOPETHUECKYEO
BEPOSTHOCTE C
SMITHPHYE CKHMH
HAOIIIOT€HHAMH, UTO
SBIIAETCS OCHOBOIT M1
CTATHCTHUECKOT'O BLIBOIA
H aHAII3a TaHHEIX.

IIpouumaiime mexcm u evibeprine 00UH NPABLUTLHBIII
omeent, obocHoeae evibop. BeposTHOCTH HEBO3MOKHOTO
COOBITHS PaBHA:

b) 0. 310 oHO M3
aKCHOMAaTHUeCKHX
CBOCTBR BEPOSITHOCTH,
KOTOPO€ CITyKHT
0a30BEIM OPHEHTHPOM

a) 1 OIIK-4.1
b) 0 JITIS OTTpe[T eTIEHHS
0.5 BEPOATHOCTHEIX Mep H
c) 0.
ITP OBEPKH KOPPEKTHOCTH
d) BeckoHeuHOCTH
BePOSITHOCTHBIX
MOJIeTIe.
b) I'mmoTesa 06
. . OTCYTCTBHH Pa3JIHUHIT
ITpouumaiime mexcn u gvibepume 00UH NPABLUTbHBIL
wm 3¢ dexra. HO
omeemnt, obocHoeae evibop. UTo Takoe HyJIeRas .
CITYKHT OTITPaBHOM
crarHcTHUecKas ruroresa (HO)? .
TOUKOH 171
a) ['mmoTe3a, KOTOPYIO HCcllefoBaTe b HAJleeTCs .
CTaTHCTHYECKO
I0Ka3aTk OIIK-4.1
. ITP OBEPKH, H eI
b) I'mmmoTe3a 00 oTcyTCTBHH pa3imurit Wi 3¢ dekra ’
aHaJII3a — coOparTh
¢) ['mmmoTe3a 0 HAMUMK CTaTHCTHYECKH 3HAUMMOIO
ToKa3aTeIhCTRA,
apdexra }
JTOCTATOUHEIE IS €€
d) AnmsTepHaTHRHAS THITOTE3a
OTKJIOHEHHS B TIOIIB3Y
aTllbTepPHATHBEI.
¢) KareropnambHEIM.
ITpouumaiime mexcm u evibepunie 00UH NPAGLUTbHBIL ['pyIIoTEI KPOBH — 5TO
omeem, obocHoeae evibop. IlpmsHak "I'pyrma KporH (A, | HOMHHAILHEIE KaTer OpHH
B, AB, O)" semsaercs: 0e3 BCTPOEHHOI0
a) KomruecTBeHHEIM TIOPSAKA, UTO OIIpeersaeT OIIK-4.1
b) BrHapHEIM BEIOOpP METOJIOB HX
¢) KareropmamsHemM CTAaTHCTHYECKOIO
d) KaTeropHansHBEIM ¢ OTHOIIIEHHEM TTOPSIKA aHaJI3a (HarpuMep,
KPHUTepHii XH-KBapaT).
_ _ c) 3aMeHa
IIpouumaiime mexcm u evibepume 00UH NPABLUTbHBIL
. ITPOH3RBOJIFHEIM YHCIIOM.
omeem, obocHoeae evibop. Kakoit meton HE spmsercs .
. Taxoii ImoIXo BHOCHT
CTAaHAAPTHELIM AJIT 00pad OTKH ITPOITYIIEHHRIX 3HAUEHHIT
CHCTeMaTHYECKYIO OTIK-4 1

(NaN)?
a) YmaneHHe CTPOK ¢ IIPOITyCKaMH

b) 3ameHa cpeHHM HWIH MeTHAHHLEIM 3HAUeHHEM
C) 3aMeHa ITPOM3BOIHFHBIM YHCIIOM

IDIILI'.I:FII’C-;I{}r H HCKAXACET
pPaclipedciiICHHE JaHHEIX,
HTO MOZKET IIPHEBECTH K
HEKOPPEKTHEIM BEIEO AM
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d) HTepriomnsaipisa JaHHBIX

ITPH ITOCIIC I VHOIIT €M
dHATIIH3 €.

IIpouumaiime mexcm u evibeprine 00UH NPABLUTLHBIII
omeent, obocHoeae evibop. UTo Takoe
MYIIhTHKOJUIHHEAPHOCTh B PErPECCHOHHOM aHAITH3e?
a) OTCyTCTBHe KaKOH-THOO KOPPEIIIIH MeXIY
ITepeMeHHBIMH (ITPH3HAKAMH )

b) Bricokas miHeiiHas
KOPPETILIS MEXKTY
e peMeHHBIMH
(TIpH3HAKAMH).

My THKOJITHHEAPHOCTE

3aTPYIHAET OILIEHKY

7 _ HHIHBH]I YaJIbHOTO OIIK-4.1
b) Brrcokast miHeHAST KOPPeTBIIHA MEKTY
BKIIa/Ia ITIPH3HAKOB B
ITepeMeHHBIMH (ITPH3HAKAMH )
. . MOJIelTh, IeIaeT OL[eHKH
¢) Hirskas Koppemnsainis 3aBHCHMOFT ITepeMeHHOIH C
K03 (p(pHIHEHT OB
He3aBHCHMBIMH .
HEeYCTOHUHBLIMH H
d) Harornoie BEIOpPOCOR B JTaHHEIX
Y CIIOZKHSIET
HHT EPITPETAIHIO.
ITpouumaiime mexcn 1 HPOOOINCLINE NPeOIONHCEHLIe
KDAMKLUM 01116€10M 6 LUMEHUNebHOM Naoexce
eoLHCcMBeHH020 Yucaa. YacToTHAs HHT epIIpeTaIlHs
8 OTHOCHTEJILHAs YacToTa OIIK-4.1
BEPOSTHOCTH OIIpeleNAeT BePOSTHOCTE KaK ITpefien, K
KOTOPOMY CTPEMHTCS TIpH
HeOTPaHHYEeHHOM YBEeIHUeHHH YHCIIa HCITHITAHHIT.
1. BeposTHocTs mmoboro
COOBITHS JIEJKHT B
_ _ _ nuareppaine [0, 1]. 2.
ITpouumaiime mexcm u odiinie pazeepHymiviii omeent (3 R
1 . epPOsITHOCTh
9 1 bonee cnoea). Kakme TpH OCHOBHEIX CBOFCTRA OlIK-4.1
JTOCTOREPHOTO COOBITHA
BEPOSTHOCTH BEI 3HaeTe?
paBHa 1. 3. BeposaTHOCTE
HER 03MOJKHOTO COOBITHA
paerHa 0.
IIpouumaiime mexcm, ycmanoeume npasLibHyio
HOC1e0068aMeIbHOCHIb U 3ariuime yugpot 6e3
1pobesioe 1 3HAK0E NperiHaHLa. Y CTAHOBHTE
TTOCJIeTOBATEIILHOCTE 3TAITOB MTOTOTOBKH METHITHHCKHX
10 TaHHBIX JIJIA aHaI3a; 3124 OIIK-4.1
1) OuricTka OT BEIOPOCOR
2) Hopmarmz arpisa UHCIIORBIX ITPH3HAKOB
3) O6padoTKa MpOITyIeHHEIX 3HAUEHIHIT
1) Pazpernennie Ha oOy4YaroIyI0 H TECTOBYIO BEIO OPKH
IIpouumaiime mexcm 1 ycnarogune coongenicmnieule
MeHCOY MUNOM NPUSHAKA U €20 ONLICAHUEM. 3amiiiinie
6 mabniyy evlbparHsvie 6YKesl oo
11 1b, 2¢c, 3a OIIK-4.1

COOMEencmeyioUfLUMLL HOMePAMLL.
1) KomuecTpeHHEII

2) KareropHambHbII

3) buHapHBIT
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a) [Iprrrmvaer mBa Bo3MOXKHEIX 3HaueHHN (/[a/Her)
b) H3mepsieTcs B UHCIOBOI IIKane (BO3pacT, Bec)

¢) OrmicEIBaeT IIPHHAJJIEKHOCTE K I'pyImTe (Tpyraia
KPOBH, THATHO3)

17 pﬂtfiﬂﬂmjﬁlt? MexKcm u e bIﬁEpﬂ?’HE HECKOJIBK O
HPAGLUIBHLIX OINEENIOG L AdNUNHLINE X bez Hpﬂﬁ&?ﬂ{?ﬁ L

OTHOCATCS K 00pabOoTKe ITPOITYIIeHHBIX 3HAUEHTIT?

SHAKOG NPeNUHARLIA Kaxkiie 13 TICPCHHCIICHHEIX METOTOB

MOT'YT HCITOJIL30BAaThCA IJI1 OOPELOEI ¢ ITepeoOyueHHEM
MOJIEeI?

12 abd OIIK-4.1
a) YajaeHHe CTPOK ¢ IIPOITyCKaMH
b) 3ameHa cpefHHM 3HAUEHHEM
¢) JlobarneHme ciyuaiHoro mryma
d) HTepIIoIIsHs 1o coCeTHHM 3HAUEHIIM
b) 152-@3.
@D egepalbHEBLT 3aKOH
Nel52-@3 «O
IIpouumaiime mexcm u evibeprine 00UH NPACLITLHBIII TIEPCOHAIIBLHBIX JTAHHBIX)
omeent, obocHoeae evibop. Kaxoit HOpMAaTHRHEIIT aKT SABIIIETCSI OCHOBHBIM
perympyeT o0padoTKy IepCOHAILHBIX JaHHBIX B 3aKOHOAATeIIbHBIM aKTOM
Poccrit? B PO, perymipyrougm
13 OIIK-4.1
a) GDPR cOop, XpaHeHHe H
b) 152-®73 00paboTKy
c) HIPAA IIePCOHAILHEIX TaHHBIX,
d) ISO 27001 YTO KPHTHUECKH BayKHO
ITpH padoTe C
MeTHI[HHCKOH
HH}popMaIeii.
IIpouumaiinme mexcm 1 NpoooJidicUnie HpeonodceHue
Kpamxum oneemnom 6 UMeHUNeIbHOM naoeixce
eO0UHCNIBEHHO020 Ylicid. BeIcoKast IMHeHAas KOPP eIl

14 MVJILTHKOJUIMHEAPHOCTh OIIK-4.1
MEXKIY IBYMS He3aBHCHMBIMH ITepeMeHHBIMH B
perpecCHOHHO MOJ[elTH Ha3bIBAETCS

J1711 TIOHHMM aHH A
CTPYKTYPHI JaHHBIX,
ITpouumaiime mexcm u odiinie pazeepHymiviii omeent (3 BBISIBJICHHA aHOMaTIHIA,

5 1 bonee cnoea). C KaKo#H IETBIO TIPOR OHTCA IIPOBEPKH OITK-4 1
pa3BeouHbBni aHa3 JaHHEIX (EDA) riepen pacITpeelIeHHiA, o
ITOCTPOEHHEM MojleNneif MallTHHHOT0 00yUeHHs1? oOHapy KeHH:

B3aHMOCBST3eH H
(hOPMHPOB AHHSA THITOTE?.
IIpouumaiime mexcm u evibepuinie HecKoAIbKOo
HNPAGLTbHBIX 0NGen1086 U 3anuiiume ux be3 npobeioe u
16 3HAK06 npenuHarub. Kakue U3 riepedrciieHHbIX MeTO/0B acd OlIK-4.1
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a) YBemHueHHe 00yuJaroIeif BEIOOPKH
b) VeemueHne CI0XKHOCTH MOJIEITH
c¢) Perymapmzaigra (L1, L2)

d) U crioms3oBanre dropout

IIpouumaiime mexcm u evlbeprinie 00UH NPAGLITLHBIII
omeem, obocHoeae evibop. Kakoit KpHTEpHIT MOKET
HCITIOJIHF30BATECS AJIA ITPOBEPKH THITOTE3EI O
3aBHCHMOCTH Me KTy KOITHYECTBEHHEIM H OHHAPHEIM

¢) U-kpurepnii ManHa-
YHTHH. JTOT
HeTlapaMeTpHYeCKHIt
KPHTEPHIT ITpeTHAZHAUEH

17 TIPH3HAKOM IJIs1 CPpaBHEHHS TBYX I1IK-3.1
a) Kpureprnii xu-xkpagpar HEe3aBHCHMBIX TPYIMI 10
b) Tect Ha JIHHeHHYIO KOPPEIIHIO KOITHUYECTBEHHOMY
¢) U-kpurepuit ManHa- Y HTHH IIPH3HAKY, KOI'a OIHA H3
d) Tounwri TecT @uiepa IpyIoI OHHAPHA.

_ _ d) Ecmi Hymneras
IIpouumaiime mexcm u evibeprine 00UH NPACLITLHBIII
rHroTe3a Obn1a OBl
omeemnt, obocHoeae evibop. B NBYX IPyINIaX ITAaIHEHTOR .
. . BEPHOI1, TO BEPOSITHOCTE
C pa3IIMUHON Teparmeil H3MepseTcs HOPMalIbHO
. . TTOJIVUHTE ellle OOIBIIYIO
pacIpeeleHHbII TeparieB THUeCKHI TIoKa3aTelb |
. PA3HOCTE CPEeIHHUX
yCpeaHIeT s A Kaxka o rpyroiel. Ecm p-value < 0.05,
cocTapisIa OBI He Oomee
3TO O3HAYaeT, YTo: o
. 5%. IlpaBiimsHasA
18 a) BeposTHOCTE Hymepoit rHmmoTessl < 5% ITK-3.1
. HHTepITpeTarya p-value
b) BeposATHOCTE albTepHATHBHOI IHITOTE3EI = 95% .
OCHOBaHA Ha YCJIOBHOIT
¢) BeposTHOCTE MOIYUHTE ellle OOIBIITYIO0 Pa3HOCTh
o BEPOATHOCTH ITPH
cpeIHHX cocTaBjiieT Oomee 95%
. IIPeII0II0KEeHHH
d) Ecrmm Hymeras rumote3a Owia OBl BEpHOI, TO
HetHHHocTH HO, a He Ha
BEePOSTHOCTE ITOIIYUHTE ellle O ONBIITYIO0 Pa3HOCTE .
0 TIPSIMOTT BepOATHOCTH
CpeIHHX cocTaBirIa OvI He Oostee 5%
THIIOTE3.
c) 3aRHCHMOIH
KOJIMYECTBEHHOH H
_ _ OITHOH HJIH HEeCKOIbLKHMH
IIpouumaiime mexcm u evibepunie 00UH NPAGLUTbHBIL
. He3aBHCHMBIMH
omeent, 0bocHoeae evibop. JIMHeHHAasI perpeccHs
TIepeMeHHEIMH. JTO
MOJIEIIHPYeT 3aBHCHMOCTE MEKIY:
OCHOBHO®€
a) JI[ByMs KaTeropHaIbHBIMH ITepeMeHHBIMH
. . . TIPEIIIOII0KEeHHE
19 b) 3apHcHMOIT KaTeropHaIbHOI H HE3aBHCHMOIH Lo I1IK-3.1
. TTHHEHHOH perpecCcHH,
KOIIHUECTBEHHOI IepeMeHHBIMH
. . . TI03BOJIAIOI €€
C) 3aBHCHMOIT KOJTHUECTBEHHOI M OHOH HITH
OLIEHHBATh, KaK
HeCKOJIbKHMH He3aBHCHMEIMH ITepeMeHHBEIMH
H3MEHEeHHs ITPETHKTOPOB
d) BpeMeHHEIM PSAIOM H €r0 JTarOBBIMH 3HAYEHHSIMH
CBST3aHEI C H3MEHEeHHEeM
KOJTHYECTBEHHOT' O
OTKIIHKA.
ITpouumaiime mexcn u gvibepume 00UH NPABLUTbHBIL c¢) Jlomo gHucriepcHH
omeem, obocHoeae evibop. Kosdpdrament R™2 3aBHCHMOI ITepeMeHHOHH,
20 ITK-3.1

(koapHIeHT TeTepMHHALMH) B JTHHEHHOI perpeccHH
TTOKA3ELIBAET:
a) 3HAUHMOCTE KaxIoro ko3¢ GHIHeHTa MO/ eJTH

00BSCHEHHYIO MOJIENEIO.
R= ar1gercda KIIIOUeRoil
METPHKOTA,
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b) BemruiHy oIIHOKH ITporHo3a

¢) Jlomo gHCIIepCHH 3aBHCHMOI ITepeMeHHOIH,
00BACHEHHYEO MOJIENEIO

d) Hamure MyIh THKOJUTHHEeapHOCTH

TTOKA3BIBAFOIIEH,
HAaCKOJILKO XOPOIIIO
MO EITE OOBACHIET

BAPHATHBHOCTE I[EJIEB O
TIepeMEHHOM.

ITpouumaiime mexcn u gvibepume 00UH NPABLUTbHBIL
omeem, obocHoeae evibop. EcI B MOJIelTH ITHHEeHHOIH
perpeccHH ko3 HIeHT IIpH ITpm3Hake "Bozpact”
pareH 0.5, 3T0O 03HAYAET, YTO:

a) C Bo3pacTaHHeM Bo3pacTa Ha 1 roj, 1eneBas

a) C Bo3pacTaHHEM
BO3pacTa Ha 1 rof,
1ereBas TepeMeHHas
VBEIIHYHTCS B CPeTHEM
Ha 0.5 egmroarsl. B
TTHHEHHOH perpeccHH

K03 (pHIHEHT

21 TIepeMEHHAA VBEIMUHTCA B cpeHeM Ha (.5 eIIHHII[BI 1IK-3.1
HHTEPITIPETHPYETCS KaK
b) Bo3pacT He sSBIIsIETCSA 3HAUHMMEIM ITPETHKT OPOM
. 3 OKHTaeMoOe H3MeHeHHe
¢) C ro3pacTaHHeM IlelIeBoit mepeMeHHoi Ha | eIy,
OTKJIMKA TTPH
BO3pacT yremmuurca Ha 0.5 roma
. YBEeJIMUEeHHH ITpPeTHKTOpa
d) Mogems ob0bsacrHser 50% gicriepcHH 1ielIeBOit
. Ha OJTHY eIHHHITY ITPH
TTepeMeHHOIT
ITPOYHX PABHBIX
Y CIIOBHSIX.
¢) Kimaccudgukarpm.
_ _ JlorucTHueckas
ITpouumaiime mexcm u evibepunie 00LUH NPAGLUTbHBIL
perpeccHs, HeCMOTpPS Ha
omeemnt, 06ocHoeae evibop. JIorHCTHUeCKasI perpecCHs
Ha3RaHHe, SBJIIETCS
HCIIONB3YETCA TSI PeIlleHHs 3aj]ay: g
TTHHeHEIM
22 a) Perpeccru [1K-3.1
KIIaCCH(HKATOPOM,
b) Knacreprarpm
TTp e/ CKa3BIBAFOIIIHM
¢) Kimaccudmxarpm
BEPOSITHOCTE
d) ITorrxeHHsa pa3zMepHOCTH
TTPHHA]TJIEKHOCTH K
KIIaccy.
b) JlerxocTH
HHTepITpeTAIHH H
IIpouumaiime mexcm u evibepunie 00UH NPAGLUTbHBIL TTOHHMAaHHMsI JTOTHKH
omeemnt, obocHoeae evibop. OCHOBHOE ITPEUMYIIIECTBO TTPHHATHS PeIlleHHIA.
Tepepa pellleHHit 3aKITFOUaeTCs B! JlepeRns peleHHit
a) BeICOKO# IIpOrHO3HOI TOUHOCTH Ha CIIOKHEBIX TIPeICTARIIIIOT CO0OT
23 T AHHEIX IIPO3payHEIe MO EIIH, I[TIK-3.1
b) JIerkocTH HHTepITpeTAIMH H ITOHHMAaHH JTOTHKH ITpaRMJIa KOTOPEIX JIETKO
TIPHHATHS PellleHH i 00BSACHHTE
¢) Hirskoit CKIIOHHOCTH K ITepeoOyUeHHTo MeTHITHHCKIM
d) BercTpoTe 0OyueHIs HA 0 ONBIIHMX JAaHHBIX CITEI[HAJTHCTAM, UTO
BaJKHO JITIS JJOBEPHS H
BHEIPEHHS.
ITpouumaiime mexcm u evibepunie 00UH NPAGLUTbHBIL c) AHcaMOJIb TepeRLeR
24 omeent, 06ocHoeae evlbop. AITOPHUTM CIIy4aiffHOrO Jleca | peIlleHHii, 00yUeHHRIX HA [IK-3 1

(Random Forest) mpexacrapmsaer coboii:
a) OgHO OoUeHE ITTyOOKOe JepeBO pPellleHHit

Pa3JIHUHEIX
HD,[[BLIG OPKAX TaHHBIX H
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b) AxHcaMOJIh He3aBHCHMO 00 YVUeHHEIX JIEPERLER
p eIlIeHIIT, HCTTONBL3YIOIIHNX BCe TIPH3HAKH
c) AHcaMOJIh IepeRLeR pellleH i, 00 yueHHBIX Ha

Pa3IOTHHEIX HD,[[BLIGDPI{HK HAAaHHEIX H CO CH}”{HI‘:H-[BIM
TIOIMHOKCCTEOM ITPH3HAKOB

d) I[locnegoraTeLHOCTE IEPERBER, Te KaKI0e
clIeyIoIee JepeR0 VUHTCS Ha OIMHOKAX IpeabITyIIero

CO CIIyYaHHEIM
TIOIMHOKECTB OM
IIPH3HAKOB. 3TO

oInpeJiesIeHHe TOYHO
OTpakaeT KIIIOUEBEIE
MexXaH3 MBI Random
Forest: OarTHHT H
CIIyYaifHEIT BEIO Op
ITPH3HAKOB JIJIS
TEeKOPPETISIIHH JTePERLER

H TIOBLIIIIEHH

o0o01aroIeit

CITOCOOHOCTH.

IIpouumaiime mexcm u evibepunie 00UH NPABLUTbHBIL
omeemnt, obocHoeae evibop. Kakoit rmokazarerms HE
HCITOIBL3YETCS ITIsI OIIeHKH KauecTBa OHMHapHOIT
KJTacCH(pHKAIHIH?

d) R"2 (xoadpdramient
JTeTepMHHAITHH). R
SBJIAET CSI MeTPHKOI 11
3a]Tau perpeccHH H He

TIPHMEHHM HaITPAMYVIO

25 IS OLIEHKH I[TIK-3.1
a) Accuracy (TOUHOCTE)
KJIaCCH(PHKATOPOB, IS
b) UyBCTBHT€IILHOCTE, CIIEIH(PHUHOCTE
KOTOPBIX HCITOIB3YIOTCS
¢) Fl-score (F-mepa)
CITEI[HAIIT3 HP OB aHHEIE
d) R"2 (xoaddHigieHT qJeTepMHHAIHI)
MeTpPHKH (accuracy,
precision, recall m T.1.).
¢) UyBCTBHTEIHFHOCTE.
I pemKix
ITpouumaiime mexcm u evibepunie 00LUH NPAGLUTbHBIL 3a00I1eR aHTHIT
omeem, obocHoeae evibop. 11pH THArHOCTHKE KPHTHYECKH BaXKHO He
peaKoro 3adonepaHHs HAHO OJIee BajKHOH MeTpHKOI ITPOITY CTHTE HH OTHOTO
YACTO SBJISIETCA: CITy4ast
26 [1IK-3.1
a) Accuracy (MHHIMIT3HPOBATH
b) Precision TTOKHOOTPHIIAT eJIbHEIE
¢) UyBCTBHTEIILHOCTD Pe3VIILTATEI), TTOATOMY
d) CrierpidrmarocTs MaKCHMIT3HPY e TCSI
JyBCTBHTEJILHOCTE
(recall).
c) BeposTHocTH
IIpouumaiime mexcmi 1 evibeprinie 00uUH :

P U BEDKHBaHHA (survival
npaeunsHlii omeent, obocHoeas evibop. Kprupas probability) B
Karorana-Meifiepa HCITOIBE3yeTCs I aHAJIH3A: AR TICHMOCTIH OT
a) Koppemsmm me BYM:I KOJIHUY€eCTREHHBIMH

) Kopp Y A BpeMEHH. JTO

27 ITpH3 HAKAMH 1IK-3.1

b) YacTOTEI KaTeropHaIbHBIX IIPH3HAKOR
c) BeposarHoct BenxkmBanms (survival probability) B
3aBHCHMOCTH OT BpPeMEHH

d) BaxxrocTH NMpH3HAKOR B MOJIEIIH CITyYaifHOr o jIeca

HeTtapaMeTpPHYeCKIIT
MeTO]T OLEHKH (DYHKI[HH
BEIEKHBAEMOCTH, IITHPOKO

IIPHMEHSIAEMEIH B
MeTHIITHCKITX
HCCIIEN OBAHHAX JIIIA
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dHAIII34a BPEMCHIH H0
HACTVIUICHITA COOLITHAL.

28

IIpouumaiime mexcm u evibeprine 00UH NPABLUTLHBIII
omeent, obocHoeae evlbop. Jlor-paHroBEIF KpHTepHit
(log-rank test) mcriomp3yeTcs I

a) [TocTpoeHms KpHBOIT BEIKHRAEMOCTH

b) CparHeHHI KPHBBIX BEDKHBAEMOCTH JIBYX I'PYIOI
¢) OLleHKH MeTHaHRl BpeMEeHH BEIKHB aHHI

d) IIporHo3HpoR aHHA HHIHBHIYATHFHOI'O BpeMeHH /10
HACTYIDIEHISI COOBITHA

b) CpapHeHHS KPHBEIX
BLEIKHBAE€MOCTH JIBYX
TpyIOoL OTO
HeTlapaMeTpHue CKHit
KPHTEePHIt 171 TIPOR epKH
THITIOTE3RI 00 OTCYTCTBHH
pa3IoUHi MeXKITY
YHKIFLIMH
BEIKHBAEMOCTH B JIBYX
I Oollee IpyImiax.

ITK-3.1

29

IIpouumaiime mexcni 1 HPOOOAXCLINE NPeOlONCeHLEe
KDAMKUM 01116eN0M 6 LUMEHUNelbHOM Naoexce
eouHcmeeHH020 ducida. KpHBkle, HCIIOIB3YEMEIe TSI
OLIEHKH BePOSATHOCTH BRIKHBAHIE (survival

probability) B 3aBHCHMOCTH OT BpeMeHH, Ha3EIB al0TCs
KPHBEIMH

Karurana-Mefiepa

ITK-3.1

30

ITpouumaiime mexcm u odiinie pazeepHymiviii omeent (3
1 bonee cnoea). Kakue TpH MeTPHKH MOIKHO

HCITOIIB30BATh JJI OIleHKH KauecTRa OMHapHOTO
KTaccH(pHKaTopa?

Accuracy (TOYHOCTE),

Precision (TOUHOCTE),

Recall (rmommota), F1-
score, AUC-ROC.

ITK-3.1

31

IIpouumaiime mexcm, YCHIAHOBLUNE NPAGLTBHYIO
10C1e006AmebHOCb U 3aniiume yu@pst 6e3
npobenoe i 3HAK0E NpenLHAanug. Y CTAHOBHTE TTOPSI0K
IIIaTOB IIPH ITOCTPOEHHH JIOTHCTHYeCKOIT perpecCcHH:

1) [IprMeHeHHe cHIMOHIHOM (DYHKIHH K JIHHEHHOH
KOMO HHAIHIH

2) O1leHKa ITapaMeTPOR MOJIeTH (BECOR)
3) 3aganiie mHMHEeHHOM KOMOHHAIIH ITPH3HAKOB
4) ® opmyHpoRKa IeneRoit (YHKIHH (JIOTHT)

3412

ITK-3.1

32

IIpouumaiime mexcm 1 ycnarogune coongenicmnieule
MeHCOy Menoo0oM KIACCUPDUKALLILL 1L e20 KTI0Ye8otl
Xapakmepucmuxoii. 3anuuine e mabmiyy evlOparHvie
OVKEbl 00 COOMEenICIMEYVIOULIMU HOMePAMLI.

1) JlorncTHUecKas perpeccHs

2) llepero pereHit

3) CnyuaiiHpIii Tec

a) AHcaMOIL JepeBLER, HCITOIBL3YIONIIIT 03T THHT

b) JInmHefiHasa Mo ens 1719 BepOSTHOCTHOI
KJTaCCH(PHKAI[HIH

c) Hepapxmueckas cCTpyKTypa ¢ YCIOBHAMH pa3z0OHeHHT

1b, 2c, 3a

ITK-3.1

33

IIpouumaiime mexcm u evlbeprinie 00UH NPAGLITLHBIII
omeemnt, 060CcH06aE6 6b1OOP. APXHUTEKTYPa ITOIIHOCBI3HOI

OOHOI'O CJIOA HAaIlIPpAMYIO

HeftponHoit cern (Fully Connected Network)

a) Kaxmerdi HefipoH

CBA3aH CO BCEMH

[TK-9.2
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TIToJTpa3yMeRaeT, uTo:

a) Ka)xapIit Heif{poH OJTHOTO CJIOS HAIIPSIMYIO CBS3aH CO
BCeMH HeHpOHaMH ITPeIBITYIIErO CIOS

b) Cesa31 MexIy HefipoHaMH 00pa3yIOT IHKIIED

¢) Kaxerit HefipoH HAIIPSIMYIO CBS3aH C KaKIhIM
APYTHM

d) Kaxxgpeni coft HaIrmpsAMyIo CBS3aH ¢ KaKIBEIM IPYTHM

HeHpOHaMH
TP EABIAVIIETO CII0A. JTO
b yHIaMeHTaATLHBIT
TIPHHIHIT TIOTTHOCBSI3HBIX
CIIO€B, T103B OJIAFOIIHIT
MOJEITHPOBAaTh CIIOMKHEIE
HeJTHHENHEIE
3aBHCHMOCTH MEXKIY
BCEMH BXOIHBIMH H
BBIXOHBIMH
IIPH3HAKAMH.

ITpouumaiime mexcm u evibepume 00UH NPABLUTbHBIL
omeent, 060CcH06a6 6b100p. ATITOPHTM 00 PATHOIO
pacripoctpaHeHHs onrHOKH (Backpropagation)
HCITOIIL3YETCS JITIS:

¢) OOHOBIEHHS BECOB H
CMeIIeHII HeHpOHHOH
CEeTH Ha OCHOBE
rpagHeHTa (yHKIIH
roreps. Backpropagation
— 5T0 3(peKTHRHEITT

34 AJITOPHTM 17151 1IK-9.2
a) [Ipsmvoro mmpoxojia CHrHamia oT BXojla K BEIXOY
b) BeruriciieHHs BBIXOHOTO 3HAUEHHS CETH BRIMHCIICHIL IPDaHeHIOB,
¢) OOHOBIIEHHS BeCOB H CMeIIeHHiT HeifipoHHOIT ceTH Ha KOTOPHIH AEIacT
OCHOBe IpagHeHTa (PYHKIHH TOTEPh BO3MOYKHBEIM 00yUeHHe
d) Mxrompam3 alfii HauadbHEIX BECOB CETH Ty GOKIX ceTeil
IpajiHeHTHBEIMH
MeTOJTaMH.
b) Kpocc-sHTpormsa
Binary Cross-Entropy).
IIpouumaiime mexcm u evibepume 00UH NPABLUTbHBIL ( py)
Ota QYHKIH IT0TEPh
omeem, obocHoeae evibop. Kaxasa 13 repeurcIeHHBIX
. XOPOIIO COOTHOCHTCSI €
(PYHKIRI TTOTeph 0OBIYHO HCITOIL3YETCS B 3aayax .
- BEepPOSTHOCTHOIT
» OHHapHOM KJTacCH(pHKAIFH? . k-0 »
TIPHP OOt BEIXO/TA -9.
a) MSE (Mean Squared Error) it b
. JTOTHCTHYECKOI (PYyHKI[HIH
b) Kpocc-surporms (Binary Cross-Entropy)
H 3¢ eKTHBHO ITpadyer
c) MAE (Mean Absolute Error)
33 YBepeHHEIE, HO
d) Huber loss i
OIIIHO OUHEIE
TTpeICKa3 aHHA.
c)
[TocmemoraTeILHOCT IMH
ITpouumaiime mexcm u evibepunie 00LUH NPAGLUTbHBIL
p PU P TaHHBIX (HaITpHMep,
omeent, 0b6ocHoeae evibop. PeKyppeHTHBIE HEHPOHHEBIE BPEMEHHEIE PSITBI, TEKCT).
cet (RNN) npegHasHaueHE! 1711 paboTHEI C: Apxrrexrypa RNN ¢
a) N300paxeHHsIMH
36 ) P ITHKIIaAMH TI03B OJISIeT [1IK-9 2

b) TaldmuHEIMH TaHHBEIMH

¢) [locnegopaTemhbHOCTIMH JaHHBLIX (HAIIpHUMED,
BpeMeHHEBIE PAJBL, TEKCT)

d) 1 anHemva Oe3 BHYTpeHHe CTPYKTYPEL

COXPaHATh HH(OPMAITHIO
O IIpeabL YIITHX
3JIeMeHTax
TIOCIIE[OBATEIbHOCTH,
YTO KPHUTHUECKH BayKHO
JIJI aHAJIH3a BPeMeHHBIX
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3AaBHCHMOCTEH.

IIpouumaiime mexcm u evibepume 00UH NPABLUTbHBIL
omeemn, 060cHo6ae evlbop. ApXHUTEeKTypa "SHKOJ ep-

nexogep” (encoder-decoder) yacto nmpHUMeHsIETCS I
3a/1au:

¢) MarmmHHoro repepoja
H reHepalH TeKcTa. JTa

apXHTEKTypa
a¢ppeKTHBHO peraer

37 [1K-9.2
a) Kimaccuduxarpm m3o0pakeHIit 3a/IauH ITpeod pa3OBaHHsI
b) Knmacreprarpm TIOCIIEM OBaT eJIbHOCTEHH,
¢) MaIHHHOr 0 IlepeBojia H reHepalHi TeKcTa I7Te BXOJT H BEIXOJT MOT'YT
d) JInnefiHoit perpeccHu HMETh PazHYIO JIJIHHY.

b) "®okycHporaTrsca" Ha
HaHOOIIee peJleR aHTHBIX
ITpouumaiime mexcm u evibepunie 00UH NPAGLUTbHBIL JACTIX BXOTHOM
omeent, obocHoeae evibop. MexaHI3M BHUMAaHHS ITOCIIeIOBATeIIFHOCTH
(attention mechanism) 1o3BoJIsI€T MO EIIH: IIPH T'eHepaIHH
a) YBeIHUHBaTh CKOPOCTh 00 yUeHHs BBLIXOJTHOI. OTO

38 b) "®oxycHporaThca" Ha HaHOONIee peJIeB aHTHBIX IHAUMTEIIEHO YIIVUIllaeT 1IK-9.2
YACTSAX BXOTHOI ITOCIIe] OB aTeIILHOCTH ITPH IT'eHePaIfHH KauecTBO 00padoTKH
BBIXOTHOH IIITHHHEIX
¢) CHIKaTh KOITHUECTBO ITApaMeTPOB TIOCTIeTOBATELHOCT e H
d) Mcrmoms30RaTh TOIBKO MociegHee cocTosaHie RNN TTORBIIIAET

HHTEPIIPETHPYEMOCTE
MOJTEITH.
¢) MexaHm3M BHHMAaHIT
H TpaHCopMepEI

IIpouumaiime mexcm u evibepunie 00UH NPAGLUTbHBIL (Transformers).
omeemnt, 0bocHoeae ev1Oop. BoIbINie T3RIKOBELIE MOJIEITH ApxHuTeKkTypa
(Large Language Models, LLM), Taxue xak GPT. B Transformer, ocHOBaHHAs
OCHOBE CBOeif apXHTeKTYPHBI HCITOIB3VIOT: Ha CAaMOBHHMAHHH, CTaja

39 a) Cpeprounrnle ciion (CNN) CTaHAapTOM JIJII [1K-9.2
b) Pexyppenrnsie cetH (RNN) coppeMeHHBIX LLM
¢) MexaHI3M BHHMaHHA H TPaHC(OPMePEI Onmaropmaps croeit
(Transformers) a¢ppeKTHBHOCTH B
d) JlepeBba perentit 00paboTKe JITHHHEBIX

TI0CIIeIoBaTeLHOCT et H

TITapavIeTH3yeMOCTH.
_ _ ¢) CrtocoOHEI K

ITpouumaiime mexcn u gvibepume 00UH NPABLUTbHBIL

JTOTHYECKOMY BEIBOIY H
omeem, obocHoeae evibop. "Paccyxmaaromnrie Moger"

. pelleHHIO

(Reasoning Models) B xonrekcte 1111 — 5T0 Mmogen,

MHOTOIIIar OBBIX 3a/1au.
KOTOPBIE:

Paccyxparorie MoieTH

40 a) CriocoOHEI TOILEKO K paclio3HABaHHIO 00pa3oB T1IK-9 2

b) OOyueHEI Ha OJJHOM THITE JAHHBIX H HE MOTYT
00001IaTE

¢) CriocoOHBI K TOTHUECKOMY BEIBOJY H PEIIEHHIO
MHOTOIIIarOBHIX 33/la4

d) M criomp3yroT el HCKITFOUHTEITLHO JITIA

HMHUTHPYIOT
KOTHHTHBHBIE TTPOIECCHL,

TakHe KaK ITTaHHPOB aHHe
H JTed VKIS, YTO
BBIXOJHT 3a paMKH
IIPOCTOTO pacIio3HABAHHA
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IIPOTHOSHPOBAHHA EPEMEHHELX PAIIOB

IIATTECPHOE.

IIpouumaiime mexcm u evibeprine 00UH NPABLUTLHBIII
omeemnt, obocHoeae evibop. Ilpu 00yueHHH HeHpOHHOH
CETH JIJI1 OLleHKH () (peKTHRHOCTH ITperiapaTor Hadop
JTaHHBIX 00g3aTeNbHO TOIIKeH OBITH pa3jielleH Ha:

d) O6yuarorryro,
BATTHTAITHOHHYEO H
TECTOBYIO BEIOOPKH.
Takoe pazgeneHme
HEe0OXOIHMO I
KOPPEKTHOH HACTPOHKH

41 THIIEpITapaMeTPoB (Ha I1IK-9.2
a) TonbKo 00yUaIOIIYIO BEIOOPKY .
BaIHIAI[HOHHO
b) O0yuaronyro H TeCTORYIO BEIO OPKH . )
BEIOOpKE) H
¢) TonmbKO BaTHIAITHOHHYIO BEIO OPKY .
3 06 . 00BEKTHBHOIT OI[EHKH
arOIYI0, BT AIHOHHYIO H TECTORYIO BEIOOPKH - -
Y ’ IO P HTOT'OBOIT 0000IIaroreit
CITOCOOHOCTH MOJTeIH (Ha
TECTOBOif BEIOOPKE).
b) Mogens nmoka3bIBaeT
_ . HIT3KYIO OIIMHOKY Ha
IIpouumaiime mexcm u evibepunie 00UH NPABLUTbHBIL
. 00 yUaroIMx JaHHBIX, HO
omeemt, obocHoeae evibop. Ilepeodyuenne (overfitting)
. . BEICOKYIO HAa TECTOBBIX.
HeIPOHHOIT CETH IMPOSIBIIAETCA B TOM, YTO: .
DOTo KTaccHye CKIHit
a) Moperns 11oxo paboTaeT M Ha 00yYarolHX, H Ha
TIPH3HAK ITepeodyueHHs,
TeCTOBBIX JTaHHBIX
42 KOoI'1a MOIEIh [IK-9.2
b) Mogens nmokazsBaeT HI3KYIO OIMHOKY Ha
3aITOMHHAET IIYM H
00yJarOIIHX JaHHBIX, HO BEICOKYIO HAa TECTOBBIX
CITEIH(PHUHEIE
¢) Mopens moka3pBaeT BEICOKYIO OIMHOKY Ha
0COOEeHHOCTH
00VJaIOITHX JaHHBIX H HH3KYIO Ha TeCTOBEIX .
oOyuaroneii BEIOOPKH
d) Mogemns He MOJKeT O0YUHTECA
BMECTO OOIIIX
3aKOHOMEPHOCTETH.
ITpouumaiime mexcn 1 HPOOOINCLINE NPeOIONHCEHLIe
KDAMKLUM 01116€10M 6 LUMEHUNebHOM Naoexce
eOLHCMBEeHH020 Yucnd. APXUTEKTypa HeHpPOHHEIX ceTel,
43 CIIEIHAJIFHO pa3zpabdoTaHHAas 11 00padoTKH pexyppenTHas (RNN) [1K-9.2
TTocyIeloBaTelIbHOCT el JaHHBIX (HAIlpHMep, BpeMeHHBIX
PSI OB WIIH TEKCTA), HAa3bIBAETCS
HEeHPOHHOH CETEIO.
MexaHi3m
caMoBHHMaHHA (self-
_ _ _ attention), Io3HIOHHOE
IIpouumaiime mexcm u odiinie pazeepHymutii omeent (3 L
1 KomHpopaHHe (positional
44 1 bonee cnoea). HazoBHTe TPH KIIFOUERLIX KOMITOHEHTA ding) IIK-9.2
encoding
apxXHTeKTypsI Transformer. ’
TTOJIHOCBST3HEIE TTPSIMOTIO
pacripoctpaneHy (feed-
forward) ciomn.
ITpouumaiime mexcm, yCnanoseLne npasLibHyio
45 1234 [1K-9.2

10C1e006amebHoChIb U 3aniuiiume yu@pot be3
1pobesioe U 3HAKO0E NperiHaHLA. Y CTAHOBHTE HTallbl
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Ipoliecca 00yUeHHI HeffpOHHOM ceTH:

1) ITpsmvoit mpoxop (forward pass)

2) Beluriciienre QyHKIHMH IToTepsh (loss)

3) O6patusri mpoxon (backward pass) 1 peruricnenme
IpaiHeHT OB

4) OOHOBJIIEHIEe BECOB C TTIOMOIIBIO ONTHMI3aTOPa

IIpouumaiime mexcni 1 YCHIAHOGUINE COONIGENICIIGLIE
MexCOY ApXUImMeKnypoii HelipOHHOII ceniil 1 eé 0CHOGHBLM
npuMeHeHruem. 3amiiime e mabnfy evlopartvie OYKevl
100 COOMEeMCEYOUfLML HOMEPDAMLL.

1) Creprounasa HefipoHHasa ceTh (CNN)

46 la, 2b, 3¢ [1K-9.2
2) PexyppenTHas HefiponHasa ceTk (RNN) ’
3) [TomHocesa3Hasg ceThb (FNN)
a) AHamis m300paxkeHHit (HAIIpHMep, PEHTTEH)
b) O6pabdboTka nocemoraTensbHocTeit (Harprmep, OKI')
¢) Kimaccudrxarpisa TabIMUHBIX TaHHBIX
IIpouumaiime mexcm u evibepuine HecKoAbKOo
NPABLUTLHBIX OMIBenoe6 1 3amiuime ux 6e3 npobenoe u
3HaKoe npenuHanig. Kaxie 13 repeunclIeHHEIX MeTO/IOB
OTHOCSTCS K PeryIIIpH3aI[HHi HeHPOHHBIX ceTeft?
47 ac [1K-9.2
a) Dropout
b) Batch Normalization
c) L2-peryrmprars
d) Yeemmenie ckopocTH 00 yueHTIs
b) 1oobyueHrie
_ _ rpeno0yuUeHHO MOTeTH
ITpouumaiime mexcm u evibepunie 00LUH NPAGLUTbHBIL
. Ha HeOOJILIIIOM IeIIEROM
omeem, obocHoeae evibop. Uto Takoe fine-tuning
. . Ha0ope JaHHBIX JIIT
(ToHKas HacTpoiika) mpemo0 yueHHO Moy em? -
CITeL[HAITH3 HPOBAHHOIT
a) OO0yueHIHe MOJIeH ¢ HYISI Ha I[eJIeBoM Habope . .
3amaud. Fine-tuning
TaHHBIX
48 . ITO3BOJIAET aJalTTHPORATE 1IK-9.2
b) oo0yuenne mpeno0yueHHO MoIeH Ha HeOOIBEIIIOM
” MOITHYIO
1leJIeBOoM HaOope JaHHBIX /IS CITeI[HAI3HP OB AHHOI .
emodyue MOJI €11
saau Ip YUEHHYIO
. IT0J], KOHKPETHYIO 3a7auy
C) YaneHHe YacTH CIIOeB M3 ITpedo0yueHHO MoIerH ’
. a(ppeKTHBHO HCITOIB3 VS
d) 3amopo3ka Bcex BecoB Ipeo0yueHHO MOIeTH
yiKe H3BIIeUeHHEBIE €10
oO1He IPH3HAKH.
. . c¢) 'eneparma
ITpouumaiime mexcm u evibepunie 00LUH NPAGLUTbHBIL
. ITPaRg0ITO00HBIX, HO
omeemnt, obocHoeae evibop. OCHOBHOIT PHCK
HER epHBIX HIIH
HCIToIb30BaHHA LLM B MemgHiniHe Oe3 KOHTPOI Bpaua
_ BEIMBIIILIIEHHBIX (DAKTOR
49 — 9T0. I1IK-10.1

a) BeICOKast CTOMMOCTE

b) MenieHHas cKOpocThs padOTEI

¢) "'eHepainia rmpaBaorol00HEBIX, HO HEBEPHBIX HIIH
BEIMBIIIIEHHEIX (DAKTOB (TaJUIFOI[HHAIIHH)

(raJUTFOIMHAITHI). JTOT
PHCK SIBIISIETCS
KITFOUEBEIM, TaK KaK
MOJKET ITPHBECTH K
TTPHHSITHIO OTIACHBIX JIJIST
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d) HecrmocoOHOCTE paboTaTs ¢ TEKCTOM

ITaIHeHTa KIHHHYECKHX
peIIeHIiI HA OCHOBE
HETOCTOBEPHOM

HH}pOpMAIHH.

IIpouumaiime mexcm u evlbeprinie 00UH NPAGLITLHBIII
omeem, 0bocHoeae evibop. Kakoii M3 IepeuncIe HHBIX

¢) Makcrmmsalps
MPHOLLTH. O CHOBHEIE
STHUECKHE TIPHHITHITEI

(CITpaBeIIHMBOCTE,
rmpHHIHIIOB HE sSBIsercs 0OCHOBHBIM 5THUECKHM
IIPO3PaUHOCTh,
TIPHHIHMIIOM HCITolb30BaHuA M B memmimHe?
50 OTBETCTB EHHOCTE, IIK-10.1
a) CImpape/JIHB OCTh
0€30ITACHOCTE )
b) I[Ipo3pauHocTh
OPHEHTHPORaHEI Ha
¢) MakcHMIr3ar[Hs IIpHO bUTH
OJraroromyurie MaligieHTa,
d) OTReTCTBEHHOCTE
a He Ha KOMMepUeCKHe
HHTEPECEL.
IIpouumaiinie nexcni u NPOOONXCLNIE NPEON0MCeHLEe
KPAMKUM O1NGenoM 6 LUMEHLINENbHOM ndaodedce
eouHcmeerHHo20 duciad. OCHOBHOI PHCK HCITONIEL30BaHH
51 _ CaIDIFOIHHAI [HA I[TK-10.1
OOJIBIIMMX ST3EIKOBEIX Mojieneii (LLM) B megranre Oe3
KOHTPOJIS Bpaya — TeHepar[Hs ITPaB/oIto00HEIX, HO
HeBEPHBIX (paKTOB, HA3LIBaeMas
1) Cmemenre (bias) u
THCKPHMHHALHS
OITpeIeNeHHEIX TPYIT
TTAI[HEHTOB. 2)
IIpouumaiime mexcm u odiime pazeepuymuiii omeemni (3 Hempo3zpauHocTs
59 1 bonee cnoea). HazoBHTE TPH BO3MOIKHEIX STHUECKHX («UEPHBIT SIITHK ) TK-10.1
PHCKA, CBI3aHHBIX C HCITOIL30BaHHEM anropHTMOB 111 TIPHESATHS PENTEHHI. 3) '
I THATHOCTHKH. PazMbIR ariie
OTBETCTBEHHOCTH 34
OIIMHOKY MEXTY BpauoM
H pa3padoTUHKOM
aIITOPHTMA.
IIpouumaiime mexcm, YCMAHOGUNE NPAGLUTbHYIO
HOC1e0068aMeIbHOCHIb U 3ariuime yugpot 6e3
1pobes1oe 1 3HAKOE NperiHaHLA. Y CTAHOBHTE HTallkb
aHaJIM3a HAYYHOT ITyOJIHMKALIIH IJI1 BHEAPEHIS €€
PE3YIILTATOR:
53 1) KpurHueckas oljeHKa MeTOO0IIOIHH H BEIBOJIOB 2143 ITK-10.1
2) IloHcK peneBaHTHEIX ITy OJIHKAIIHIT ITO 3a]aHHOIT TeMe
3) [IpHHsaTHE pellleHHs 0 BO3MOKHOCTH ITPHUMeHEHH B
KITHHHYECKOH ITPaKTHKE
4) AHAITH3 pe3yIIbTaTOB H HX COOTBETCTRHA
HMEFOIITHMCSA TAHHEIM
54 1b, 2a, 3¢ [TK-10.1

17 Po yumatinie mexkcm u VYCmdHoeUne coomeenicniciie
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MeHCOY 3MUYeCcKUM NPUHLLIOM U €20 KPAmKUum
oncaruem. 3anuuiume 6 mabnuly esloparHvie 6YKevl
100 COOMEenICBYIOULIMU HOMEPAMILL

1) CripaBeiiIHBOCTE

2) IIpo3pauHoCTE

3) OTBETCTBEHHOCTE

a) Bo3MOXHOCTE 005 SCHHTE JIOTHKY ITPHHSITHS PeIleHHs
MOJIeIbI0

b) OTcyTcTBHe THCKPHMHHAIIHH I10 TIOTY, BO3PacTy,
pace H Jip.

c) Uerkoe orpepaeneHHe, KTO HeceT OTBETCTBEHHOCTE 3a
pellleHHe, IIPHHATOe ¢ TToMOoIb I

IIpouumaiime mexcni u 8vlbeprine HecKoaAbKo
NPABGLUTbHBIX 0NGen10e U 3aniiiume ux 6e3 npobeoe u
3HAK06 npemiHanua. Kakre 1eficTB I HeoOXOIHMEI /IS
oOecrieueHH:sI KOH(MHI EHIHATEHOCTH JaHHEIX ITPH
HcITonk30BaHHH M1 B memqminme?

55 ac ITIK-10.1
a) AHOHHMI3AIH JTaHHBIX
b) M crons3opaHie OTKPBITEIX JaHHBIX 0e3 orpaHueHIid
¢) CoOmopgenme TpedoBanmit GDPR/152-073
d) O6ssaTensHas My OIHKaIHI BCeX HCXOMHBIX JaHHBIX
TTAI[HEHTOR
b) NN momxeH CIIyXHTE
ITpouumaiime mexcn u gvibepume 00UH NPABLUTbHBIL )
HHCTPYMEHTOM,
omeemn, obocHoeae evibop. UTo 03HAYAET TIPHHITHIT
YCIJIHMBAFOIIHM
«IeJIOBeKOOPHEHTHPOBAHHOCTEY IIPH HCIIOIB30BaHHH
BO3MOJKHOCTH Bpaua, a
N B memranme?
OKOHYATEILHOE pelleHHe
a) 11 momxeH IOJTHOCTEIO 3aMEHHTE Bpaya B ITPHHATHH i}
. OCTAETCH 3a UeTIOR EKOM.
P EIIIEHIIA. 3
TOT ITPHHITHIT
56 b) NN pomxeH CIIyKHTh HHCTPYMEHTOM, YCHIIHE aOII[HM P I1IK-10.1
TTOUePKHBaeT
BO3MOJKHOCTH Bpaua, a OKOHUYATeJIbHOe pellleHHe
) BCITOMOTaTeJIbHYIO POJIb
OCTaETCS 32 YETIOBEKOM.
MNH 1 coxpaHeHHe
¢) Bpau gomxeH 6e30roBOpOYHO JOREPATH -
KITFOU€ER O PO H
pexomeHmarpam I
OTBETCTBEHHOCTH
d) IIarHeHTEI He TOIKHEI 3HATEL O IIpHMeHeHHH 1 B Hx
MeTHITHHCKOI'O
TIEYEHHH.
CTIEIHAIIHCTA.
IIpouumaiime mexcni 1 HPOOOANCLINE NPeOIONCEHLIe
KPAMKLM 01116eMOM 6 LMEHUNebHOM Nadexce
eoUHCMBEeHH020 Yllcad. SIBTIeHHE, TIPH KOTOPOM
57 aropuT™M M memoHCcTpHpyeT HIBKoe KauecTBO paboTel | momeHHoro (domain gap) [1IK-10.1
HA JaHHLIX M3 TTONYJIBIIIHIH, He ITpe/ICTaRIIEHHOMH B
oOyuaroneit BEIOOpKe, HA3kIBaeTCa cMeleHHeM (bias)
I ITpo0ITeMoii pazpeIBa.
ITpouumaiime mexcm u odiinie pazeepHymutii omeent (3 JI711 IIpoBepKH
58 1 bonee cnoea). IloueMy HHTepIIPETHPYEMOCTE 000CHOBaHHOCTH lIK-10.1

(00BsIcHIMOCTE) Mojeneit 111 paxHa B MeTHITHHCKOT

PEII EI—[[{[‘:I:, BEIABIICHITA
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