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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuumnuna «VCcKycCTBEHHBIM MHTENIEKT B OWOMEIULMHE» BXOAWT B IMPOTrpamMmy
Maructpatypsl «Knuaudeckas smOpuonorus» mo HampasieHuto 06.04.01 «buonorus» wu
m3yyaercas B 1 cemectpe 1 kypca. [ducumrmummny peanusyer Kadenpa npuxiagHoro
HMCKYCCTBEHHOTO MHTEJUIeKTa. JlucuurimHa coctouT u3 3 pasnenoB u 18 TeMm u HampaBlieHa Ha
M3Y4YeHHE COBPEMEHHBIX METOJOB MAIIMHHOTO OOYy4eHMs [Uisl pelIeHds 3ajad B OHOJIOTHuw,
MEIUIMHE U TeHHOM uHxkeHepur. OHa oxBaTbiBaeT OCHOBBHI MU, BKItOUass HEMpPOHHBIE CETH U
QITOPUTMBI aHANM3a JaHHBIX; NpuMeHeHue MM B OuonHpopmaTHKe, T€HOMHUKE, IPOTEOMHUKE U
00paboTKke OMOMEIMIIMHCKUX TEKCTOB; dTHYECKHE W TMPABOBBIC aCMEKThl Mcmoib3oBanus VU B
HayuyHbIX HcchenoBaHusax. Kypc coueraer TeopeTnyeckue 3HaHMS C MPAKTUYECKUMHU HaBBIKAMH
paboOThl C JAaHHBIMH, YTO IMO3BOJISIET CTyJIEHTaM MpUMEHATh WHM-TEXHONIOTHMH B peaTbHBIX
OMOMEIUIIMHCKUX MTPOEKTaX.

[{enpro OCBOSHUS NUCHIUIUIMHBI SBISICTCS (POPMHUpPOBAHUE Y O0YUYAIOMIUXCS KOMITETCHITHH B
0o0JacTl HCKYCCTBEHHOIO HWHTEJIEKTa Uil aHaiu3a OMOJOrMYecKHUX JaHHBIX — paboThl C
F€HOMHBIMHM, TPOTCOMHBIMH M KIWHUYECKUMH JaHHBIMU C HCIOJIB30BAHUEM aJITOPUTMOB
MalIMHHOTO OOy4YeHus; pa3pa0OTKH pemieHuid — coszgaHus u onTumuszanun MU-moxeneit s
3a/1a4 TUarHOCTUKH, TIEPCOHATU3UPOBAHHON MEIUIIMHBI U OMOTEXHOJOTUN; KPUTUUECKON OLIEHKH
— TIOHMMaHUsl OTPaHUYEHHUH, OSTUYECKMX HOPM M TMPaBOBBIX paMoK npumenenus WU B
OMOMETUITIHE.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHBI

OcBoenune auctuIIuHbl «VICKyCCTBEHHBI MHTEIUIEKT B OMOMEIUIIMHE» HAMpaBICHO Ha
(dbopMupoBaHHEe y 00YYAIOMINXCS CIEAYIOIMNUX KOMIIETEHIIUH (YaCTH KOMITETEHITUH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00V4arOWUXcs Npu O0CE0eHUU
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[I/IKEITOP]:I JOCTHIKCHHUS KOMIIETCHIIMHU

Hugp Komnerenuus N
(B pamMKax JaHHOW JHCIUILIIHEI)

VK-2.1 PazpabaTpIBaeT KOHIICIIIIHIO MPOSKTA B paMKaxX
0003HaueHHOM TIPOOJIEMBL: (POPMYJIUPYET €0 LeJb, 3aJa4H,
000CHOBBIBAET aKTyaJbHOCTh, 3HAUUMOCTD, 0’KH/1aeMble
Ppe3yNbTaThl M BO3MOXKHBIE C(epbl IPUMEHEHUS;

CrnocoGeH ympaBisath mpoektoM | YK-2.2 Onpenensier UMerouecs: pecypchbl, MEXaHU3MBbI OTICHKH
YK-2 Ha BCEX JTamnax ero )KU3HEHHOI'0 |KayecTBa, OTPAHUUESHHUS LISl PETU3aINH [IPOCKTa, NEHCTBYIOIINE
MKJIA MPaBOBbIE HOPMbI, HH(PPACTPYKTYPHBIC YCIOBHS JIsl BHEIPEHHS
Pe3yJIbTaToOB MPOEKTa;

YK-2.3 OcymiecTBiasieT MOHUTOPHHT X0OJa Pean3alini MpoeKTa,
KOPPEKTHPYET OTKIOHEHUsI, BHOCHUT JIOTIOJHUTEIbHBIE I3MEHEHNUS B
TUIAH peain3aliu IPOeKTa;

Crnoco0eH ucKaTh HyKHbIE
HUCTOYHHUKH HH(POPMAIUH 1
JIaHHBIE, BOCIPUHAMATH,
aHAIM3MPOBATh, 3aAIIOMUHATH U
nepenaBaTh HHPOPMAIIHIO C
WCTIOIb30BaHUEM ITU(PPOBBIX
CPEZCTB, a TAKXKe C MOMOUIBIO

YK-7 ANTOPUTMOB IIpH paboTe C
TIOJTYYCHHBIMU U3 PA3JIUYHBIX
HCTOYHHMKOB JAHHBIMH C LIENIBIO
3(h(PeKTHBHOTO UCITOIL30BAHUS
NOJTy4eHHOH MH(OPMALIUH IS
peuieHus 3a1a4; MpOBOANUTD
OLICHKY MH(OpMaIHH, ee
JIOCTOBEPHOCTh, CTPOUTH

YK-7.1 3HaeT ocHOBHBIE HH(POPMAITMOHHO-TIONCKOBBIE CHCTEMBI U
MeXIyHapoaHbIe 0a3bl TaHHBIX;

YK-7.2 YMeeT npuMeHATh IPUEMBI H METOBI ITOMCKA U aHAJIHM3a
Hay4HOU HH(DOpMauH B MpodecCHOHATLHON IEeATEIbHOCTH;




I/IH}II/IKaTOPLI JOCTHIKCHHSI KOMIIETCHIINHN

Mudp Komnerennus N
(B paMKax JaHHOM AMCIMILUINHBI)

JIOTUYECKUE YMO3AKIIOUEHUS Ha
OCHOBAaHHU MOCTYHAIOIINX
uHGOPMAIIUU ¥ JAHHBIX

Cnoco0eH TBOPYECKH MTPUMEHSTH
1 MOIU(UIIIPOBATH
COBPEMEHHBIE KOMIIBIOTEPHBIC
TEXHOJIOTHH, PadOTaTh C
po¢eCCHOHATBHBIME 0a3aMu
JAHHBIX, TPO(HECCHOHATHHO
0(OpPMIIATH ¥ IPECTABIIAT
pe3yIbTaThl HOBEIX Pa3paboToK

OIIK-6.1 3HaeT myTH U NepCIEeKTUBBI IPUMEHEHUS COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHI B OMOJIOTUH U ME/IUIIMHE;

OIIK-6.2 YmMeet paboTath ¢ MpohecCHOHATBHBIME 0a3aMu 1
0aHKaMU TaHHBIX B W30paHHOH 00JacTH IpodecCHOHATBHOM
JIESITENbHOCTH;

OIIK-6

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

JucuuruinHa «MCKyCCTBEHHBIH WMHTEIUIEKT B OMOMEAMIIMHE)» OTHOCUTCA K 00s3aTesIbHON
gactu 0110ka | «/{ucummimael (MoIy N )» 00pa3oBaTeIbHOM MPOrpaMMBbl BBICIIETO 00Opa30BaHHUS.

B pamkax o0pa3oBaTeIbHOH MpOTpamMMbl BBICIIETO OOpa30BaHHUS OOYYAIOIIHECS TAKXKE
OCBaWBAaIOT JIPYI'ME JWCHUIUIMHBI ~W/WIM  TPAKTUKH, CIIOCOOCTBYIOIINE  JIOCTHIKCHHUIO
3aIJIAHUPOBAHHBIX PE3YJIbTATOB OCBOCHUS JUCHUIUIHMHBI «VICKYCCTBEHHBI HWHTCIICKT B
OUOMEIULINHE.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrouux o0ocmudiceHuro
3aNIAHUPOBAHHBIX PE3YIbMAaAmMOo8 0C80EHUS OUCYUNTIUHBI

IIpenmecTByromme Ilocaenywomue
HIngp Hanwenosanue nncf[nz:mnﬂbJMol:ynn, ):[HCI[I/IHJ]]/I)]I{)]:I/I:/I“OZ[yJIPI,
KOMIIETEHIIHH . %
MPaKTHKH MPAKTHKH
Crioco0OeH HCKaTh HyKHEIC
HUCTOYHHUKH MHPOPMAIIUH U
JTaHHEIE, BOCIIPHHUMATB,
aHATU3UPOBATH, 3aTIOMUHATH
U TIepenaBaTh HHPOPMAIIUIO
C HCIOJIb30BaHUEM
IU(PPOBBIX CPECTB, a TAKKE 3ammra HHTEIJIeKTY alTbHOM
C TIOMOIIbIO AITOPUTMOB COOCTBEHHOCTH M IIATEHTHO-
pu paboTe ¢ MoTy4YeHHBIMH JINIIEH3UOHHAs IeSITCILHOCTD;
U3 PA3IUYHBIX HCTOYHUKOB buocuenanuzayus**;
VK-7 JIAHHBIMU C 1IEJIbIO Tenomura: meopus u
3¢ EeKTHBHOTO npakmuka**;
HCTIOJIB30BaHUS MTOJTy4YCHHOM HayuHo-uccnemoBarenbckas
nH(OpMAaLUK A1 peLIeHUs pabora;

3aJ1a4; IPOBOJUTD OLIEHKY
nndopmanuy, ee
JIOCTOBEPHOCTH, CTPOUTH
JIOTUYeCKUe
YMO3aKIIOYeHHs Ha
OCHOBaHHH TTOCTYTAOIIHX
nH(pOpMaLUK U TAaHHBIX

HayuHno-uccnenoBarensckas

NPAKTHKA;
HayuHno-uccrenoBarensckas
CrniocoOeH ynpaBisTh paborta;
YK-2 MPOEKTOM Ha BCEX ITamax Knemounvle mexnonoauu 6
€ro >KM3HEHHOT'O ITUKJIa meouyune u buono2uu**;

Tenemuueckue mexnonoz2uu 6
Meouyurne u buono2uu**,
3anmTa HHTEIUICKTYIbHOM




IpenmecTByrommue ocaenyromue
ugp Haumenosanue uncﬁnl:mnnmyMoI;ynn, nncunnnni?l:l/ﬁlouynn,
KOMITeTeHI[HH % x
NPAKTUKH MPAKTHKH
COOCTBEHHOCTH U MTATEHTHO-
JIMIICH3UOHHAS JIEATCILHOCTD;
KpuokoHnceppaius B
PEIPOIYKTHBHOM MEIUIIUHE;
CraTucTHYECKHE METO/IbI B
OMOJIOTHH U MEIUIIMHE;
CriocobeH TBOpUYECKH
MIPUMEHSTH U
MOIU(HUIUPOBATH
COBPEMEHHBIE CraTucTHYeCcKHe METO/IbI B
KOMIBIOTEPHEIC OHOJIOTUH U MEITUITHHE;
OTIK-6 TEXHOJIOTHH, paboTaTh C 3amnyra HHTEIJICKTyaJbHOU
npodeCCUOHATBHBIME COOCTBEHHOCTH M MATEHTHO-
6a3aM1/1 JaHHBbIX, JIMOCH3UOHHAA NCATCIbHOCTD,
podecCHOHaNbHO

0(OPMIIATH U TIPESICTABIIATH
Pe3yIbTaThl HOBBIX
pa3paboToK

* - 3aMONHSACTCS B COOTBETCTBUH ¢ MaTpuieil kommnerenuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO0mmas TpyA0eMKOCTh TUCHUTUTHHBI «VICKYCCTBEHHBIM WHTEIIEKT B OMOMEIUIIMHE)» COCTABIISET «2) 3a4ETHBIC CIUHUIIBI.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEIO, ak.u. CEMeclT pCeD)

Konumaxmmnas paboma, ax.u. 36 36
Jlekimu (JIK) 18 18
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 18 18
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 27 27
Koumponw (sx3amen/3auem c oyenkou), ax.u. 9 9
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 72 72

3a4.ell. 2 2




5. COAEP) KAHUE JUCIUAIIJIMHbI

Tabnuya 5. 1. Coodepoicarue oucyuniunsl (MoOyis) no udam y4eOHou pabomol

Homep
pasjaena

HaumenoBanue pasaesna
JUCIHHILTHHBI

HaumeHoBaHue TeMBbI

Coaep:xkanue TeMbl

Bun
y4eOHoi
padoThI*

Pasnen 1

OCHOBBI HCKYCCTBEHHOTO
MHTEJUIEKTa U MALIHHHOTO
o0yueHus

11

BB@,I[CHI/IG B I/ICKYCCTBGHHBIﬁ HHTCIIIICKT:
HUCTOPUSL, OCHOBHBIC IOHATHUA U obnactu
MNPpUMCHCHUA

Kparkas ncropust U1: 0T 3KCIIEpTHBIX CHCTEM K TITyOOKOMY
00Y9EHHIO ¥ TeHEepaTUBHBIM MoJielsiM. KimtoueBbie TOHATHS:
JITOPUTM, MOJIENb, 00y4aroIas BeIOOpKa, IpecKa3anne. Bums
WN: y3xwmit, o6muii, curbHBINA. O0NacTi MpUMEHCHUS B
OroMenuIMHE: TUarHOCTHKA, OTKPBITHE MPENapaToB, FTEHOMHUKA,
KIMHIYeckue pemeHus. [Ipumeps! peanbubix cucteM: AlphaFold,
IBM Watson Health, DeepMind.

JIK

1.2

HelipoHHBbIE ceTH: apXUTEKTypa, IPUHLIMIIBL
paboThl 1 00yueHHe

buonoruyeckuii HEUPOH U €ro MaTeMaTu4ecKast MOJEIb.
MHOroCI0iHBIN NEPLUENTPOH: BXOJHOU, CKPBITHIE U BBIXOIHOMN
cion. Oynkimu akruBauuu (ReLU, sigmoid, softmax). Merox
obpaTHOTrO pacnpoctpanenus ommoOku. [lepeoOyueHue u
perymspuzanus. Ceéprounsie (CNN) u pexyppentHsie (RNN) cetn
— Kpatkwuii 0030p. [Ipumenerne CNN miis aHAIH3a METAITTHCKIX
n300pakeHmii (rucronorus, MPT).

JIK

13

MeTOI[BI MallnuHHOTI'O 06y‘ICHI/I$IZ
maccmbnxaum{, perpeccusi, KiiacTepusanus

OO6yueHue ¢ yuuTeneM: KiacCuUKanus (JJorucTuaeckas
perpeccusi, cay4aiubiit tec, SVM) u perpeccus (uHeHHas, Ridge).
OO0yuenue 6e3 yunres: knacrepuzanus (K-cpenHux,
nepapxudeckas). CHmwkenue pasmeprHoctd (PCA, UMAP). Onenka
KayecTBa MOJIeNIeit: accuracy, precision, recall, F1, ROC-AUC.
[Tpumepsl: KilaccUGUKAIUSL OMTyX0JeH, KJIacTepH3alusl THIIOB
KJIETOK [0 TPAHCKPHUIITOMHBIM JIaHHBIM.

JIK

14

[Tpaktukym mo padote ¢ Python mis N
(6nbmmorexn NumPy, Pandas)

Pabota B Google Colab. NumPy: maccuBsl, onepanu,
Bekropu3aims. Pandas: DataFrame, 3arpy3ka CSV, dunsrpamnms,
TpymInupoBKa, 00paboTka mpomyckoB. [IpakTuka: 3arpyska
KIIMHUYecKoro natacera (Hampumep, Breast Cancer Wisconsin);
orMcaTeNbHasl CTATUCTHKA; (QUIBTPALMS O KJIACCY OIyXOJIH;
MOCTPOEHHUE KOPPEISIIMOHHON MaTPHIIBL; HOATOTOBKA TAHHBIX K
00yYCHHIO MOJISITH.

C3

1.5

PaspaboTka mpocToit HeHpOHHOM ceTH Ha
tdpeiimBopke TensorFlow/Keras

Pabora B Google Colab. Pa3bop crpykryps! kona Keras: Sequential,
Dense, kommusinus, fit, evaluate. I1pakTrka: mocrpoenue
HeHpoceTH JUIsl KiIacCU(UKALIMK OITyXOJIEH 10 KIMHUYECKUM
npusHakaM (naracer Breast Cancer Wisconsin); pasnenenue Ha
train/test; o0ydenue 10 31m0X; BBIBOJ accuracy H 1oss; moctpoeHue

C3




Homep
pas3nesa

HaumenoBanmue pazaesna
JAUCHHILTAHBI

HaunmeHnoBaHue TeMbI

Copep:xanue TeMbl

Bun
yueOHoit
padoThr*

KpHBBIX 00yueHus (rpaduk loss mo smoxam).

1.6

AHanu3 ¥ UHTepIpeTanys pe3yibTaToB
o0yueHus moaenei

Marpuna omu6ok (confusion matrix): 4To Takoe
JI0>)KHOTIOJIOKUTEJIbHBIE H JIOKHOOTPHUILIATENILHBIC PE3yJIbTATHI B
meaunmae. ROC-kpusast u AUC. [lepeoOyueHue: kak BUAHO Ha
rpadukax train/val loss. Uutepnperupyemocts Mmonenu: SHAP-
3HAYCHUS I 00BACHEHHUS TIpeicka3anuil. [IpakTuka: mocTpoeHue
confusion matrix 1 ROC-kpuBoii 111 MOAEIH U3 MPEIbIIYLIETO
3ansTus; pacuét SHAP-3HaueHuil; BBIBOJ: Kakue MpU3HAKU
HanboJee BIMSIOT Ha IPeJCKa3aHue.

C3

Pazpnen 2

IIpumenenne U B
OHMOMEIUITUHCKHIX
HCCIIEIOBAHMIX

2.1

WU B OnonHpopmaTHKe: aHATIN3 TCHOMHBIX U
MPOTEOMHBIX TaHHBIX

I'emomuka u Tparckpunromuka: popmats! aHHBIX (FASTA,
FASTQ, VCF). U mns mpenckazaHust CTPYKTYpHI Oenka
(AlphaFold2). Arannz RNA-seq nanHBIX: muddepeHIaibaas
sKcmpeccHs TeHoB. [Ipenckazanie BapHaHTOB IATOI€HHOCTH.
[Iporeomuka: naenrudukanus 6nomapkepos merogamu MO.
[pakrryeckue mwiathopmel: Galaxy, DeepVariant.

JIK

2.2

O06paboTka ecrecTBeHHOTO si3bika (NLP) s
OMOJOTHYECKUX TEKCTOB U Hay4YHBIX
myOnuKanuit

Uro takoe NLP npoctsimMu cnioBamu. [IpuMeHeHne B OnOMeTUIIMHE:
u3BIIeueHre HHOPMAIMK U3 CTaTeil, aHHOTAlNH, KIMHHYECKHUX
sanuceit. Mogenu: BERT, BioBERT, PubMedBERT. Named Entity
Recognition (NER): BeigeneHre reHoB, 3a00/1€BaHui, pernapaToB
u3 Tekcta. ABromaruueckoe pedepuponanue. [Touck mo
mureparype ¢ nomomsio MU (Semantic Scholar, Elicit).

JIK

2.3

Bonbune nannsie (Big Data) B Ononorun:
METOJIbl XpaHEHUS 1 aHaJIN3a

[onsarue Big Data B Omomenumnuae: 006EM TeHOMHBIX,
TPAHCKPHUIITOMHBIX, TPOTCOMHBIX JaHHBIX. OOIa9HbIC TUIAT(POPMBIL:
AWS, Google Cloud Life Sciences, Terra. @opmatsl XpaHeHus:
HDFS, Parquet. [TpuHiumnsl paboTs! ¢ 60IBIIMMA TaOIHIAMH.
OtkpoiThie Gnomenuiunackue garacetsl: UK Biobank, TCGA.
3anaun, pemaemble Metonamu Big Data: mouck acconmaruii
GWAS, mHTErpaTiBHbII aHAIH3 -OMICS.

JIK

2.4

Pab6ora ¢ 6a3amu manusx (NCBI, UniProt) n
ux unTerpauus ¢ M-anropurmamu

Pa6orta B Google Colab + 6pay3ep. NCBI: mouck resos,
nocienoBarensHocTel (Entrez uepes3 Biopython). UniProt:
CTPYKTYypa 3amicH, Mouck 0enkoB, ckaunBanne FASTA. IlpakTuka:
3arpy3Ka IOoCJIe0BaTeIbHOCTEH HHTEPECYIOMIEro TeHa Yepes
Entrez; mocTpoeHre YacTOTHOTO aHaJIi3a HyKJICOTH IOB;
MIO/JIrOTOBKA JlaTaceTa Iocie10BaTeIbHOCTEH A1t KiaccudukaTopa
(KoaMpYyIOLIKe VS. HEKOIMPYIOLINE YUACTKH).

C3

2.5

[Tpumenenne NLP nis aHann3a MEIUIIMHCKUX

Pabota B Google Colab. bubnnoreka Biopython (Entrez) ms

C3




Homep
pas3nesa

HaumenoBanmue pazaesna
JAUCHHILTAHBI

HaunmeHnoBaHue TeMbI

Copep:xanue TeMbl

Bun
yueOHoit
padoThr*

crareii (Ha mpumepe PubMed

ABTOMATHYECKOTO MOMCKA U CKauMBaHMs aHHOTauuii nu3 PubMed.
spaCy + scispaCy: 6uomenununckas NER. [Ipakruka: 3arpyska 50
aHHOTaLuUH 10 3aaHHOM TeMe (Hanpumep, «CRISPR cancer
therapy»); u3BieUeHNe yIIOMUHAHUI1 T€HOB, 3200J1eBaHMI 1
IpenapaToB; YaCTOTHBIIN aHAJIN3 TEPMHUHOB; 00JIAKO CJIOB;
BBISIBJICHHE Han0oJiee 4acTo YIIOMHHAEMBIX MHUIICHEH.

2.6

Busyanusanus OMOMEIUIMHCKUX TaHHBIX C
ucnons3oBanueM Matplotlib/Seaborn

Pabota B Google Colab. Matplotlib: nmuneitnsiii rpaduxk,
THCTOrpaMMa, scatter plot. Seaborn: TemioBas Kapta KOPpeILHH,
boxplot, violin plot, pairplot. [IpakTrka: Bu3yanu3amus
9KCIIPECCHOHHOTO NPOQIIIS TEHOB: TEIUIOBAs KapTa

I depeHInaIbHO IKCIPECCHPOBaHHBIX T'eHoB; Volcano plot
(log2FC vs. -log10 p-value); UMAP-npoekIus K1acTepoB KIETOK
(maracer scRNA-seq); opopmiienre rpaduKoB JUIsl TyOJIMKALH.

C3

Paznen 3

OTHKa, peryTUpOBaHUE U
nHHOBanmu B U s
OHMOMeE IMIMHEI

3.1

DTHYeCKUE acleKThI UCois30Banus MU
MIPUBATHOCTb, MIPEAB3SATOCTb, IPO3PAYHOCTh

[IpuBaTHOCTH TEHOMHBIX JJAHHBIX: YHUKAIbHOCTh T€HOMA, PUCKH
JICaHOHMMU3AINH. AJITOPUTMUYECKAs TIPEAB3STOCTh B MEIUITIHE:
HoYeMy MOJENHU XyXkKe PaboTaloT Ha HEONPEACTaBICHHBIX
rpymmnax. Hpuamuner o6sscaumoro MU (XAI). «UépHblii Asmmk» B
JUAarHOCTHKE: KTO HECET OTBETCTBEHHOCTh. DTHKA KIMHUYECKUX
ucnbITanuii ¢ yuactueM MU-cucrem. [puniumnsr BO3 no stuke NN
B 3/I[PaBOOXPaHEHUU

JIK

3.2

ITpaBoBbIe HOpMBI U perynupoBanue UH-
pas3paborok B bnomenununae (GDPR, HIPAA)

GDPR (EC): TpeboBanus kK 00pabOTKe MepcOHATBHBIX
MEIUIMHCKUX JaHHBIX, IpaBa NauueHToB, cornacue. HIPAA
(CHIA): 3ammra health information. Poccuiickoe
3aKOHOJATeNbCTBO: 152-D3, sxceprUMeHTalIbHBIN IPAaBOBOM PEXUM
st menunuackoro M. EU Al Act: knmaccudukanus MeTUIIMHCKIX
HNH-cucTem Kak BEICOKOPUCKOBBIX. PerynmupoBanue
anroputMudecknx meaunuHckux uznenuid (FDA, Poc3npaBHamzop).

JIK

3.3

WNunoBanmonssle poekTsl Ha cThike MU u
OMOMETUITUHBI: KeHChI U TIEPCTICKTHBBI

Keiic 1: AlphaFold2 u peBomonus B cTpykTypHO# Ononoruu. Kefic
2: I B nuarnoctuke paka koxu (Esteva et al., Nature 2017). Keiic
3: mpeackazanue 3pdextuBHoctrn CRISPR-penakTupoBanus ¢
nmomotpio MO. Keiic 4: UU nnst yckoperns pa3paboTku
npenapatos (Insilico Medicine, Exscientia). Keiic 5: I B
BCIIOMOTATEILHBIX PEMPOYKTUBHBIX TEXHOJIOTUSX (OIICHKA
9MOpHoHOB). TeHIeHIMK: MyJIbTUMOIANBHBIE Moeny, federated
learning B MeMIMHE.

JIK

3.4

Huckyccust: "OTBETCTBEHHOE UCIIOIb30BAHUE

dopmar: cTpykTypupoBaHHas auckyccus. Tpu Keiica 1uist pazdopa:

C3




Homep
pas3nesa

HaumenoBanmue pazaesna
JAUCHHILTAHBI

HaunmeHnoBaHue TeMbI

Copep:xanue TeMbl

Bun
yueOHoit
padoThr*

WU B reHETHUECKUX UCCICIOBAHUAX"

(1) N nns mpencka3aHus HACIEICTBEHHBIX 3a00JICBaHUN 110
T€HOMY HOBOPOXAEHHOTO — KTO UMEET MPaBO Ha Pe3yJIbTaThl; (2)
anroputM otoopa amMOproHoB mpu IKO mo reHeTHIecKuM
MpU3HaKaM — TPaHUIIBI J03BOJICHHOTO; (3) KOMIaHUsI mpoJiana
00e3IMYCHHBIC TCHOMHBIC JaHHBIC — HACKOJIbKO OHU
JIeHCTBUTENLHO aHOHUMHBI. CTyI€HTHI 3aHUMAIOT MO3ULINH:
HCCIICIOBATEIb, AIIMEHT, PETyIISATOP, ITHK.

3.5

Pa3bop peansHBIX KeticoB (Hampumep, U B
JIHAaTHOCTHUKE 3a00JICBAHUIN)

Pazbop 3 peanpHbIX myOiukanuii: (1) AMarHOCTHKA AHA0CTUIECKOI
peruromatun (Google DeepMind); (2) mpenckazaHue cerncuca 1o
nmaaaeM DMK (3) NN -aHanu3 maTorucToIOTHISCKUX CIANI0B s
oTIpeNleNIeHus MoATHIA paka. I Kakaoro Keifca: JaHHBIE, METO/,
pe3ynbTatT, OrpaHHYCHHS, PETryIATOPHBIH cTaTyc. OOCyKIeHHe:
TOTOBBI JIM KIIMHUKH JIOBEPSITh TAKUM CHCTEMaM.

C3

3.6

[ToaroToBKa MUHU-TIPOEKTA: TIPETIOKEHIE
penieHrs: OMOMETUITMHCKON 3a/1auH ¢
ucnonb3zoBanuem NN

Wrorossiii cemuuap. Kaxkapiii cTyIeHT (MM 1apa) 3amuiiaeTt
MHHHU-TIPOEKT: (1) mocraHoBKa 3aqaun (IMarHocTuka /
npeJsicKa3anue / OTKpbITHE OrMomMapkepa); (2) onucaHue JaHHBIX
(ucrounmk, 00BEM, ipu3HaKn); (3) BeIOOp MeToga MO u
o0ocHOBaHuE; (4) 0’)KUIAaEMBIH pe3yabTaT U METPUKa KauecTBa; (5)
STHYECKHUE U TIPABOBHIE PUCKH; (6) OrpaHHYCHHS MOIX0/1a. 3aluTa
5—7 MHMHYT, BOIIPOCHI I'PYIIIBIL.

C3

* - 3anonHseTcs Toabko mo OUHOW dopme odyuenus: JIK — nexyuu; JIP — nabopamopnsie pabomul, C3 — npakmuueckue/ceMuHapcKue 3aHamus.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

CrnenuaJu3supoBaHHOe
yueOHOe/1adopaTopHoe
odopyanoBanmue, [10 u
MaTepHuaIbl 1J1s1 0CBOECHHS
AUCHUTLITUHBI
(npu HeOOXOAUMOCTH)

Tun ayauropun OcHamenue ayiuropuu

AynuTopust Ui IPOBEICHUS 3aHITUI
JICKIIMOHHOTO THIa, OCHAIIICHHAS
JlekioHHast KOMILUIEKTOM CIEIMaTM3UPOBAHHON MeOeIIH;
JIOCKOM (9KpPaHOM) U TEXHHYECKUMU
CpeACTBaMHU MYJIbTUME/INA TIPE3CHTAIIUH.

Aynutopus i1 NPOBEICHUS 3aHATHIA
CEMUHAPCKOI'0 TUIIA, TPYIIOBBIX U
WHIMBUYaJIbHBIX KOHCYJIbTALHM, TEKYLIETO
KOHTPOJISL U POMEXKYTOYHOU aTTeCTalllu,

Cemunapckas
OCHAIIIEHHAs] KOMIUJICKTOM
CHeIHaTN3UPOBAHHON MeOeH 1
TEXHUYECKUMHU CPEACTBAMU MYJIbTUMEINA
Mpe3eHTalM.
AyauTopus JJIsl CaMOCTOSATEIBLHON paOOThI
Tns oOyJaromuxcst (MOKET UCTIOTIb30BaThCS ISt
. | MpoBeIeHUs CEeMUHAPCKUX 3aHATUN U

CaMOCTOSITEIIbHOU .

KOHCYJIbTaIUi ), OCHAIIIEHHAS KOMILIEKTOM
paboThI

CHeIMaTu3UPOBAHHON MeOeH U
KoMnbroTepami ¢ gocrynoM B OUOC.

* - ayaMTOpUS U CAaMOCTOSATENFHON paboThl oO0ydatronuxcs ykaspiBaetcss OBA3ATEJIBHO!

7.  YUYEBHO-METOJMYECKOE ¥W HWH®OPMALMOHHOE OBECHEYEHME
JTUCLMILIMHBI

Ocnoenas numepamypa:

1. Aunpeiiunkos, A. B. MHTemekTyanbHble HHQOPMAIIMOHHBIE CUCTEMBI M METOIbI
HCKYCCTBEHHOI0 MHTeJIeKTa: yueOHuk / A.B. Anapeituukos, O.H. AnapeitunkoBa. — Mocksa:
NH®PA-M, 2024. — 530 c. + lon. maTepuainsl [ DneKTpoHHbIN pecypc|. — (Briciiee
obpaszoBanue: Maructpatypa). — DOI 10.12737/1009595. - ISBN 978-5-16-014883-0. - Tekcr:
anekTpoHHbIi. - URL: https://znanium.ru/catalog/product/2132501

2. JleoutseB C. M. PABBUTUE U ITPUMEHEHUE UCKYCCTBEHHOI'O
VHTEJUIEKTA B OBJIACTH BUOMEJUIIMHCKNX NCCJIEJOBAHUIA // Becthux
maructpatypbl. 2023. Ne8 (143). URL: https://cyberleninka.ru/article/n/razvitie-i-primenenie-
iskusstvennogo-intellekta-v-oblasti-biomeditsinskih-issledovaniy
Llononnumenvnas rumepamypa:

1. IlpaBo u 6GuomenuiHa: Mmonorpadus / ots. pea. ®.B. LlomaproBa. — Mockaa:
N3uCIl: Hopma: UTHOPA-M, 2025. — 136 ¢. — DOI 10.12737/1244960. - ISBN 978-5-00156-
163-7. - Tekcr: anextponHsii. - URL: https://znanium.ru/catalog/product/2169157

2. Batok, /1. A. IIpaBoBbI€ 1 3TUUECKHE MMPOOJIEMBI HCKYCCTBEHHOTO MHTEJIIICKTA:
yaeOHUK it Maructpatypsl: [16+] / [. A. barok, A. B. [TonoBa; ®uHaHCOBBI YHUBEPCUTET
npu [IpaBurtensctBe Poccuiickoit @enepamnmn. — Mocksa: [Ipomereit, 2022. — 300 c.: Tabma. —
(Briciiee o6pa3zoBanue: Mmaructpatypa). — Pexxum nocryna: mo moxmucke. — URL:
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https://biblioclub.ru/index.php?page=book&id=701038
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepunemy»:

1. ObC PYIH u croponnue 9bC, Kk KOTOPbIM CTYJE€HTbl YHUBEPCUTETA UMEIOT JOCTYI
HA OCHOBAHWH 3aKJIIOYCHHBIX JOTOBOPOB

- DnekTpoHHO-0mOMoTeunas cucrema PYJIH — ObC PY JIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcuTeTcKas oudimoreka onnaita» http:// www.biblioclub.ru

- OBC «Opaiit» http://www.biblio-online.ru

- OBC «KoHcynbTaHT cTyeHTay www.studentlibrary.ru

- OBC «3nanunym» https://znanium.ru/

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpuueckas 6a3a nannubix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvl 0Jis1 cCamoCmosmenbHol pabomsl 00y4arOWuxcs npu
0CB80EHUU OUCYUNTUHBL/MOOYIIA*:

1. Kypc neknuii mo qucturmuinHe « ICKyCCTBEHHBINM HHTEIICKT B OMOMEIUITHHE.

* - Bce y4eOHO-METOIUYCCKUE MATePUANTBI JJII CAMOCTOSITEIIBHONH PabOThl 00ydJaromuXCst
pa3MeIIarTcs B COOTBETCTBHUHU C ACHCTBYIOLIUM NOpsiAKoM Ha cTpanule aucuuruinasl B TYUC!
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PABPABOTYUKMU:

[lIupoxosa EBrenns

IIaBnoBHa
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
[IupokoBa EBrenus
IIaBmoBHa
Honocnocms, BYIT Tloonuce Damunus 1.0
PYKOBOJUTEJIb BYII:
ITogonsko IlaBen
Muxaiinosud [M]]
3aBenyronuii kKageapoit 3aBeayIonuii kadeapoit
Honocnocmo BYIT Ioonuce Damunus U.0.
PYKOBOJIUMUTEJD OII BO:
Jonocnocmo, BYIT Tloonuce Damunus U.O.
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