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AHHOTANMA

Lenpto naHHOW OUCHLMILUIMHBI SBISETCS MOJYyYEHHE CTYACHTAMH MPEACTaBICHUSI 00 aaropuTrMax oOpadOTKU
ecrecTBeHHOTO si3blka (NLP) B memuuumne. Kype Takxke paccuuTan Ui CTyAEHTOB, HE MMEIOIIMX NTyOOKHX
3HaHWH B MallMHHOM OOydYeHUM Win mnporpammupoBanun Ha Python. Kypc Bkirouaer B cebs OCHOBBI
MAaIIMHHOTO 00y4eHHsI, OCHOBHbIE KOHLENIMU U TeXxHUKH NLP, a Tarxoke uxX mpuiiokeHne Ajsl peiieHus 3a1a4y
B MeAMLMHCKOH cdepe. Kypc coueraer TeopeTnueckue 3aHATHsI ¢ MPAKTUIECKUMHU J1abopaTopHbIMH paboTaMu
C LENbI0 IPUMEHEHMs CTyIEeHTaMHM H3Y4YEHHbIX METONOB Ui peIICHUs aHaJUTUYECKUX 337a4 B
MEPCOHATTM3UPOBAHHON OnoMenuIMHe. B KOHIIE TOZOBOWM MpOrpaMMbl CTyAEHTaM OyleT MpelIoKeHO
3alIUTHTh KYPCOBOHM MPOEKT, SBISAIONIUICS MpuMepoM mnpuMeHeHuss NLP npu pereHnn OMOMEAMIIMHCKUX
3a/1ad.

1. leau u 3apauu

eap AUCUMNIMHBI
- obecrieueHre MOHUMAaHUSI OCHOB MallIMHHOTO 00y4enus u NLP;

- O3HaKOMJIEHHE C 0a30BBIMU OpuHOUIIaMu MW METOAAMU MAIIMHHOTO 06y‘leHI/I$I n 06pa6OTKI/I
€CTCCTBECHHOTI'O fA3bIKa, 4 TAKXC UX IIPUMEHCHUCM B MEIUITMHCKOM UHAYCTpPHUU;

- pasBuTHe 0a30BBIX HABBIKOB MpOrpaMMupoBaHusi Ha Python, HeoOXomuMmbIX ansi paboOTHI ¢
NLP-6ubnmorexamMn 1 MHCTpYMEHTaMU aHaJIN3a JaHHbIX;

- mpuoOpeTeHne MPAaKTUIECKOro OmbITa B MeauuuHckoM NLP Ha peanpHBIX 3amadax 1mo oOpaboTke
MEIUIIMHCKOHN HH(OpMAaIIHH.

3agauu AUCHUILIHHBI

- U3Yy4YUTH KIIIOYEBBIC KOHLCIIIHUU MAalIWMHHOI'O O6y‘-IeHI/I$I " NLP, OCBOUTHb OCHOBHBIXC TCPMHHBI H
METOAbI, TAKHNEC KaK KJ'IaCCI/I(l)I/IKaLII/IH TCKCTOB, CEMaHTUYCCKUM aHAIIN3 U U3BJICUCHUC I/IH(l)OpMaI_II/II/I;

- M3y4YUTh OCHOBHBIE TIOJXO/IBI I10 MCIOJIL30BAHUIO SI3bIKA porpaMmupoBanus Python mist 06paboTku
JaHHBIX - HalKMCaHWE KoJa IS NpernoOpaOdOTKH JaHHBIX, UCIIONb30BaHHE OMONIMOTEK, U pean3amus
0a30BbIX MOZIeTIel MAIIMHHOTO OOYYEHUST;

- peanu3oBarh MPOEKTHI 10 MeauMHCkoMy NLP, HanpaBiieHHbIE HA aHAIU3 MEAULUMHCKUX 3allUCEH, a
TaK)Ke Ha APYTHE 3a]lauH, CBA3aHHBIE C 00paOOTKOM TEKCTOB B 3pPaBOOXPAHEHUH;

- Hay4uThCSl OLEHMBaTh S(P(EKTUBHOCTh M TOYHOCTH Monened NLP B KOHTEKCTE MEAMLIMHCKUX
HNPUIIOKEHUH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisieT MOMCK BapUaHTOB PELICHUSA
MOCTAaBIICHHOH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

aHaM3 MPOOJIEMHBIX CHTYaIlMii Ha OCHOBE
CHUCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh
CTpaTeruro AeucTBui

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTABJICHHOM 1€ Kak IOCJICAOBATeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKA0ro0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIbHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHUKOB 3TOMN
JesITeTbHOCTH

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
npoOiemMax HayKH U TEXHUKH B 00JIacTH CBOeH |mMccie/ioBaHUil B oOnmactu  cBoed  mpodeccHoHambHON
poeCCUOHANBHOM eI TENFHOCTH, CIIOCOOCH | AESTENBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD




Ha HAYYHOM sI3bIKe ()OPMYITUPOBATh
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUH HOBBIX 3ajad, NPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMUA U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IpaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

OIIK-3.4 CrocobeH k npohecCHOHANBHON IKCIUTyaTallud U
MOJICpHHU3AIHN COBPEMEHHOTO TEXHOJIOTUYECKOTO
000pyOBaHUS ISl OCYIIECTBICHUS OHMOTEXHOJOTHUECKUX
MpOIIECCOB

OIIK-3.5 Bnageer HaBbIKAMH MPOEKTUPOBAHUS HOBBIX
OMOTEXHOJIOTUYECKUX  PEUICHHH sl  [OCTaBJICHHBIX
HAay4YHO-TEXHUYECKUX M TEXHOJIOTUYECKUX 3a/1a4

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBaTh W 0000IIATH
nHpOpMaIHo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHI B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
EITEILHOCTH

[IK-1.2 CnocobeH HWCHONB30BaTh CHEIHATH3UPOBAHHEIC
3HaHUSl QyHIaMEHTAJIBHBIX Pa3leioB MaTeMaTuku, PU3HUKH,
XUMHUM ¥ OMONOTMM JUIS TIOCTAHOBKM U PELICHUS

HayYHO-HCCIIEI0BATEILCKIX 3a1a4 B obmactu
OMOMHXXEHEPUU B OMOUH(POPMATHKU

IK-1.3 CnocobeH BbIBHTaTb  THIIOTE3bl, CTPOUTH
MareMaTHYeCKHe MOJACIH ISl ONMCAaHHA W3Y4aeMbIX

SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOZEIHN

[IK-1.4 CnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

IIK-1.5 CnocobeH co3naBarh MPOrpaMMHBIE CpEICTBA U
0a3pl JAHHBIX, HWCIHOJb3yeMble B OHWOMHXCHEPHH H
OroMH(pOpMaTHKE

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHOU MTPEIMETHOM 00IacTH

[IK-3.1 Ilonumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

[1K-3.4 CrocoGeH caMOCTOSATENIBHO HAXOIUTh M OCBAUBAThH
HOBbIE HH(OPMAIIMOHHBIE W TMPOTPAMMHBIC PECYpPChl B
obnacTi OMOWHXeHepUr U OnonH(OPMaTHKN

[IK-3.5 CnocobeH npuMEHSTb METOAbl OMOMH)KECHEPUH H
OMOMH(QOPMATHKK  JJIsl  TOJNYYCHUST  OMOJOTHYECKUX
OOBEKTOB C IIeTICHAIIPABICHHO N3MEHEHHBIMH CBOWCTBAMU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb.




- OCHOBHBIE TIPUHITUIBI U METOIBI MAIIMHHOTO OOYyYCHUS - IIOHUMAaHUE aJlTOPUTMOB KIIACCHU(UKAIINH,
perpeccuu U KiacTepu3allny;

- KJIOYEBBbIE KOHLEHIMH M TeXHOIOruM B oOnactu NLP - BiageHwe 3HaHMSIMH O TOKEHH3AIUH,
CTEeMMUHTE, JieMMaTu3aiuu, POS-TATTHHTE 1 CHHTaKCHYECKOM pa3dope;

- crienu UKy ¥ OTIIMYWE Pa3HBIX THIIOB MEAWIIMHCKUX JaHHBIX;

- pasznUYHbBIE MOAXOABI M MOJAENH, ucronb3dyeMble B NLP, apxutexTypy, OTIn4us, NpeuMyIecTBa U
HenmocTaTky, B yacTHoCTH Mozeneii BERT, GPT u LLaMa;

- DJTHYECKME U MOPUAMYECKUE acleKThl paboThl ¢ MEAWIMHCKAMHU JIAaHHBIMH, a WMCEHHO
KOH(QUJICHIIMATLHOCTD, 3alllUTa JAHHBIX U PETYISATHBHBIX TPeOOBAaHUSX B 00pa0OTKE METUITMHCKON
nH(pOpMaIINH.

YMETh!
- nmpuMenaTs Python ans 0o0paboTKM TEKCTOBBIX IAaHHBIX - UCIOIB30BaTh Oubnmuoreku Python, Takue
kak Pandas, NLTK, SpaCy, s npeno0pa0oTKy, aHanu3a U BU3yaau3aliy JaHHbIX;
- paspabarbiBaTb M peanu3oBeiBaTh Mogenu NLP - moctpoeHne u HacTpoiika Monened uis
aBTOMAaTUYECKOH Kilaccu(UKalNK, N3BICUEHH HHPOPMALNU U aHAIN3a TOHAJIbHOCTH TEKCTOB;
- OLICHMBaTb M WHTEPHPETHUPOBATH PE3yJbTaThl MOAENeH MamMHHOTO oOyueHus. TpeOyer aHainza
TOYHOCTH, ITOJIHOTHI U IPYT'HX METPUK KadyecTBa MOJieJIel, aJaliTUPOBAaHHBIX K MEAULMHCKUM 3a/1a4aMm;
- BHEAPATH pa3paboTaHHbIE MOJENHU M WHCTPYMEHTHI B pealIbHble KIMHUYECKUE U HCCIIEeI0BATEIbCKIE
IIPOLIECCHI.

BJIaJIETh:
—  TOJyYeHHbIC 3HAHWSA M YMEHHUS JIOJDKHBI OBITh MCIIOJIBb30BaHbI Ul CO3AAHUS OMOMETUIIMHCKHX
MPOAYKTOB U TEXHOJIOTUH.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTs pabora

Beenenue B MammnHoe o0yuenue u NLP.
OcCHOBHBIE aJITOPUTMbl M IOIAXOABI B
1 MalrHHOM 00y4YeHMH - Kiaccupuranus, 4 8
perpeccus, kinacrepusauus. OCHOBHbIE
TEXHHUKHU ¥ 3amadu NLP.

Beenenne B Python. PaGora ¢

) pa3InYHBIMU THUITAMU JIAHHBIX: 5 7
CTpOKaMH,  CIIUCKaMH,  KOPTEXKaMH.
[TapcuHr naHHBIX.
Python gmms NLP. Ucnonb3oBanue
3 oubnmuorex Python: Pandas, NumPy, 3 ]
Matplotlib, bubmuorekm pmns  NLP:
NLTK, SpaCly.
OCHOBBI ~ TEKCTOBOM  NpenoOpadOTKH.
TexHUKH  TOKEHW3AIMM, CTEMMHMHIA,
4 JeMMaTu3alyi, padboTra ¢ TEKCTOBBIMHU 4 7

TAHHBIMH. POS-Torruur u
CUHTAKCUYECKUHN pa3oop.

JlataceTbl W aHHOTAaNMS JAaHHBIX B
MeaumHckoM NLP. O630p momynsipHBIX
5 maraceToB Jaa  MeaummHckoro NLP. 3 7
TexHUKH aHHOTAIMA W  BaJWJalUd
JaHHBIX.




Bsenenue B Oonblire S36IKOBBIE MOJEIH.
Uctopust co3manusi GONBIIUX S3BIKOBBIX
MOJICNICH. PazBute  moaxomoB K
anroputMam ~ NLP: Bag-of-Words,
Bag-of-Concepts, Bag-of-Narratives.
OCOOCHHOCTH METUIIMHCKUX MoJeei
NLP.

BBenenne B TpaHcdopMmepsl M MOIENIH
BERT. ApxutekTypa W NOPUHIUIBI
paborel  TpaHchopmepoB.  Bapuanuu
BERT g aHanmm3a MEOUIMHCKUX
naHHBIX. OCHOBBI OOydYeHHUsS MOJICICH,
OCHOBaHHBIX Ha apxutekrype BERT.

[Tepexon ot PLM (Pre-Trained Language
Model) xk LLM (Large Language Model).
Monens GPT - co3manue u ee pa3BuUTHE.
[Ipumepsr  ucnonb3oBanus GPT B
MEIUITMHCKUX UCCICIOBAHUIX.

Hpyrue nepcnexktuBHbie moaenu NLP B
memuinae (LLaMa, Bapuanuu GLM u

Ip.).

10

MynbsTUMOJaNbHBIE W MYJIBTHS3BIYHbBIE
monenn NLP. Pabora ¢ paznmuyHbiMH
s3plkaMd W (opMaraMud  JaHHBIX.
[Tpumepsnr HCITOJIL30BAHHUS
MYJIBTUMOAATBHBIX Mojelen B
menunuHe. IlomBeneHne HWTOTOB IO
MEIULIMHCKUM SI3BIKOBBIM MOZCIISM.

11

Busyanuzauus npaHablx. WHCTpYMEHTBI
BHU3yaJIH3alluU IS MEIULIMHCKUX
naHHBIX. [[porpamMmer 1 OUOTMOTEKH IS
Bu3yanu3anuu. Kelchl BH3yanu3anuu B
meauiHcKkoM NLP.

12

Mertonpsl wu3BieUeHUS WHPOPMALUU U3
MEIULUHCKUX TeKCToB. lcrnonb3oBaHue
NLP a1 ”HTEpaKTOMHUKHU U IPOTEOMUKH.

13

[IpoteorenomMuka u OMOWH(pOpPMATHKA B
NLP. OcHOBBI MPOTEOr€HOMUKH U €€
HPUIIOKEHUS. drakcoMuKa u
MeTabonoMuka B KoHTekcte NLP.

14

Bamumanma u omnenka wMomened NLP.
Kpocc-Banupanuss ¥ METPUKH OLICHKH.
TexHUKH TPOBEPKH U  YAyUIICHUS
mozene. HHreprperauus pe3ysbTaToB
moxueneit NLP.

15

Wnrerpanms NLP B kiIMHMYECKHE U
uccienoBarenabckue npoueccel. IIpoexTsl
no BHeapeHuto NLP B MemuuuHckue
WH(POPMAaIIMOHHEIE cUCTeMBbl. Pa3paboTka
u TECTUPOBAHHE KIIMHUYECKHUX
NLP-cucrem.

16

OThKa ¥ IOPUJAHYECKHE AaCIeKThl B
meaunuHckoM NLP. 3ammra maHHBIX U
KOH(UICHIINATEHOCTb. DTHYeCcKHE
BOTIPOCHl  pabOTBl  C  MEIUITMHCKHUMH
JaHHBIMH.

17

bynymee MEIUIUHCKOTO NLP u
HCKYCCTBEHHOTO HMHTEJIJICKTA.
Hanpapnenust pa3BuTHsT W HOBBIC
BO3MOKHOCTH B MeIHIIMHCKOM NLP.




Nroro yacos 60 135
[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. Beeaenne B mammuaHOEe 0oOyueHre W NLP. OcHOBHbIE anTOpUTMBI M TMOJXOABI B MAalIMHHOM
oOy4eHuu - kinaccuukanus, perpeccus, kaacrepusanus. OCHOBHbIC TeXHUKH H 3a1a4u NLP.

Uctopus mammnHoro oOyuenusi. O0ydyenue c¢ yunureneM. OOydenue 6e3 yunrens. Kinaccudukams:
JIOTUCTUYECKAsl perpeccus, JepeBbi peUIeHUH, ciaydaiHeiid yiec, SVM. Perpeccus: nunelnas
perpeccusi, NOIMHOMHAaJbHas perpeccusi, perpeccust Ridge, perpeccust Lasso. Knacrepuzanms:
K-means, DBSCAN, wuepapxuueckas kiactepusauusi. lnyOokoe oOydeHHe: HEHPOHHBIE CETH,
o0yueHHe C MOAKPEIUICHHEM, CBEPTOYHbIE HEHPOHHbBIE CETH, PEKYPPEHTHBIC HEHpPOHHBIC CETH.
OcHoBsl NLP: TokeHmM3aIus, MOpQOIOTHISCKUN aHAIN3, CHHTAKCHYECKUIA aHaN3, CEMaHTHUECKUI
aHaJIu3.

2. Beenenne B Python. Pabora ¢ pa3nu4HbIMEH THIIAMU JaHHBIX: CTPOKAMH, CIIMCKAMH, KOPTEKAMH.
[TapcuHr naHHBIX.

Cunrakcuc Python. [lepemeHHbIE U THIIBI JaHHBIX: YUCIA, CTPOKH, OylieBbl 3HaYeHUs. Kosekmu:
CIIUCKH, CIIOBAapH, MHOXKECTBA, KOPTEXKH. YIPABISIOINE KOHCTPYKIWH: YCIOBHBIC OIEPATOpBI,
muKiiel. OyHKIMU: omnpeneseHnue (QyHKIWH, apryMeHTHI, Bo3Bpalnaemble 3HaueHus. OOpaboTka
uckioueHuii. Pabora ¢ ¢dalinmamu: uytenue, 3anmuch, oOpaboTka ¢aitnoB B ¢popmarax TXT, CSV,
JSON.

3. Python ans NLP. Ucnonb3oBanue Oubnanorek Python: Pandas, NumPy, Matplotlib, bubnnoreku
st NLP: NLTK, SpaCy.

bubnmoreku mia ananu3a ganaeix: Pandas, NumPy. Benenne B Busyanuzanuto qanasix: Matplotlib,
Seaborn. O6paboTka TekcToB: peryisapHbie BeipakeHus, NLTK, SpaCy. V3Bneuenne nMeHOBaHHBIX
CYLIHOCTEeH, aHaln3 yacToT ciioB. Bekropuzanus tekcra: Bag of Words, TF-IDF, Word2Vec, GloVe.

4. OCHOBBI TEKCTOBOW NpenodpaboTku. TeXHWKH TOKEHU3AMH, CTEMMHUHIa, JIeMMaTH3aluH, padoTa
C TeKCTOBBIMU JAaHHBIMHU. POS-T3ITHHT ¥ CHHTAKCHUYECKUH pa30op.

TexcroBasgs mpenoOpaboTka: TOKEHM3aIMs, CTEeMMHHL, JemMaru3anus. POS-terrupoBanue:
ompesneneHue yacred peun. CHHTaKCHYECKH pa300p: 3aBUCUMOCTHBIE M COCTaBHBIE pPa30OpBHI.
CeMaHTHUYECKMI aHaNM3: OIpeJelieHue CEMaHTHYECKUX poJield, aHanu3 HacTtpoeHuil. Pabora c
OOJIBLIMMH TEKCTOBBIMHU KOPITyCaMH: MpenoopadoTka, HopMaln3alus, aHHOTaIHSL.

5. Jaracetpl W aHHOTanus NaHHBIX B MemuiuHCckoM NLP. O030p mOmyisipHBIX JaTaceToB IS
meaunuHackoro NLP. TexHuku aHHOTaIuy ¥ BaJIMIAIIUA JaHHBIX.

MenuuuHCKHE JaTaceThl: KIMHUYSCKUE 3alMCH, HAayYHBIE CTaThH, OTYCTHI NMAlMCHTOB; Pa3INYHbIC
THITBI MEIUIIMHCKUX JaHHBIX: TEKCTOBBIE, YUCIIOBBIC, TpaduecKre, 3ByKOBbIe. AHHOTALUS JIAHHBIX:
METOJbl PYYHOH aHHOTAIlMH, HCIOJIB30BAHUE WHCTPYMEHTOB aBTOMATHYECKOH aHHOTALUH.
Banupanuss aHHOTUPOBAaHHBIX JaHHBIX: METPHKM KayeCTBa, MEKAHHOTATOPCKOE COINIAacHe.
[lpumeHeHre aHHOTHPOBAaHHBIX JAaHHBIX B MAalIMHHOM OOydYeHHMH: OOyYeHHE MOJEIeH,
TECTUPOBaHHE, OlleHKa () (HEKTUBHOCTH.

6. BBenenne B Oonbpline SI3BIKOBBIE Monend. VcTopusi co3maHus OONBIIMX S3BIKOBBIX MOJIEINEH.
Pazputne momxomoB k anroputmam NLP: Bag-of-Words, Bag-of-Concepts, Bag-of-Narratives.
Ocobennocta MeaAuIMHCKUX Mozeneit NLP.



Ucropus coznanus 00MbIINX S3BIKOBBIX Mojieiel. DBomonus anroput™MoB NLP: oT pydHBIX MeTOI0B
K MamuHHOMY oOydeHuto. Ilogxompr k amroputmam NLP: Bag-of-Words, Bag-of-Concepts,
Bag-of-Narratives. Crnernuduka memunuackux mojeneii NLP: TepMUHONOTHS, KOHTEKCTyallbHbIC
ocobeHHocTH. IlpuMeHeHHME S3BIKOBBIX MOZENCH B MEOUIMHCKUX HCCICIOBAHUAX: aHAJIHU3
KJIMHUYECKUX 3alHCcel, N3BIeYeHNe MEIUIIMHCKON nHpOopManuy.

7. Beenmenne B TpaHchopmepsl u wmoxenun BERT. Apxutekrypa W OpUHOUIBL  PaOOTHI
tpancopmepoB. Bapmanmm BERT s ananuza memunuHcKMX JaHHbIX. OCHOBBI OOy4eHUs
Mozieel, ocHOBaHHBIX Ha apxuTektype BERT.

Apxutektypa TpaHcopMmepa: MeXaHM3M BHHMAaHHS, MHOTOCIOHHBIE TpaHc(opMep-OIOKH.
Paspabotka u npuniunsl padotsl BERT (Bidirectional Encoder Representations from Transformers).
Bapuanuu BERT pmns meaummackux nanHbeix: BioBERT, Clinical BERT. Texnuku o0ydeHus
Mojienielt Ha ocHoBe TpaHchopmepoB: fine-tuning, transfer learning. AHamM3 METUITMHCKUX TEKCTOB C
ucnions3zoBanreM BERT: kinaccudukanms 1uarno30B, U3BJICYEHUE CUMIITOMOB.

8. Ilepexox ot PLM (Pre-Trained Language Model) k LLM (Large Language Model). Mozens GPT -
co3nanue u ee pazpurue. [Ipumeps! ncnonb3oBanust GPT B MeAUIIMHCKUX HMCCIEIOBAaHUSX.

Omnpeneneane PLM (Pre-Trained Language Model) u LLM (Large Language Model). Pa3zpabotka u
spomronust mozienn GPT (Generative Pre-trained Transformer): or GPT-1 no GPT-4 (mnanupyercs
takke 3kckype B GPT-5, kotopast nomkHa BeiidTH etom 2024 1.). [Ipumenenne GPT B MeauumHCKUX
UCCJICOBAHUSX: CO34AHUE CUHTETUYECKUX MEIULMHCKHUX 3allMcel, aBTOMaTH3alus KJIMHUYECKHUX
pestome. Pons LLM B 00pa0oTkKe MEOUIMHCKOTO S3bIKA: MOBBILICHHE TOYHOCTH, KOHTEKCTyallbHOE
[IOHUMaHHUE.

Cemecrtp: 2 (Becennuit)
9. pyrue nepcniektuBHbe Moaean NLP B meauiune (LLaMa, Bapuanimu GLM u ap.).

Pazeutne momeneit NLP: LLaMa, GLM, CANINE, BigBird, ELMo. Ocobennoctu LLaMa:
ONTUMU3UPOBAHA I PA3JIMYHBIX SA3BIKOBBIX 3aJad C MUHUMAJIbHON HAcTpoikoil. IIpumMeHeHus
GLM B wmemunudckoM NLP: apanranus K  MEAIWUMHCKONM TEPMUHOJIOTHH, YITyYIICHHE
naTepnperupyeMoctr JaHHbIX. CANINE: 06paboTka cHMBOJIOB JUIsl MOICPKKH MOP(OIOTHIECKOTO
pazHooOpasus. BigBird: oOpaboTka MIMHHBIX MOCIEIOBATEIHHOCTEH /I KOMIUIEKCHOTO aHajan3a
MeaunuHCKuX 3amuceid. ELMo: mirybokoe KOHTEKCTyallbHOE TPEICTABICHUE CIIOB JUIS TIOBBIMICHHUS
TOYHOCTH MEIUIIMHCKOTO aHan3a.

10. MynbsrumMomanbHble M MyIbTHs3bIYHBIE Monmenu NLP. PaGora ¢ pasnuuHbIME sI3BIKAMH |
¢opmaramu JaHHBIX. [IpUMepsl HCMONB30BaHMA MYJIBTUMONAIBHBIX MOJAEIEH B MEIHILUHE.
[lonBenenue UTOrOB 10 MEAUIIMHCKUM A3bIKOBBIM MOJIEIISIM.

MynsrumonanbHOCTh B NLP: mHTErpanus Ttexcra, n300pakeHui, 3Byka. MyIbTHA3BIYHBIE MOJICITH
NLP: pabota ¢ MEIUIMHCKMMH TEKCTAaMH Ha Pa3IUYHBIX s3bIKax. I[lpuMepsl uCHOnNb30BaHUS
MYJIBTUMOZAJBHBIX MOJENeH B MEIUIMHE: IUArHOCTHKA II0 HM300paKeHHUSAM M KIMHUYECKUM
3amucsiM. O030p JOCTHKEHHH B MEAMLIMHCKUX SI3BIKOBBIX MOJAEISAX: OLEeHKa 3(PEeKTUBHOCTH,
HEPCIEKTUBBI PA3BUTHUS.

11. Busyanuzanus JaHHBIX. MTHCTpyMEHTHI BU3yalln3allMK JIsl MEIUIIMHCKUX JaHHBIX. [Iporpammbl
u OubnuoTeku /i Bu3yanu3anuu. Keiicel Buzyanusanuu B MequiinHCKoM NLP.

WHCTpyMEHTBI BU3yaIH3allii MEUIMHCKUX TaHHBIX (MHTETPUPOBAHHBIX B PA3JIMYHBIC JaTACEThl) U
pe3ynbraroB oopaborku anropurmamu NLP: Tableau, Power BI, 6ubnunoreku Python (Matplotlib,
Seaborn, Plotly). [Ipumenenne Busyanuzanuu B MeguuuHckoM NLP: aHanu3 TpeHII0B, MOHUTOPHHT
pacnpocTpaHeHus 3aboneBaHuil. Keichl MCIIONb30BaHMs BU3yallM3alluH: OTOOpaKEHHE PE3yJIbTaToB
aHaJM3a OOJIBIINX JAHHBIX, HHTEPAKTUBHBIC TAIIOOPIBI JUT MEIUIMHCKIX HCCIICTOBAHUIM.



12. Meronpl wm3BneueHUs MHPOPMAIUM M3 MEJAUIMHCKUX TeKcToB. Mcmoip3oBanue NLP s
MHTEPAKTOMUKH U IPOTEOMUKH.

Ucnonb3oBanne NLP B umHTepakToMuke: aHanu3 B3aumojeictBus OenkoB. Ilpumenenne NLP B
IpOoTEeOMHKe: HAeHTH(UKanus OelKoB, aHaiu3 OeNKOBBIX MyTed. TeXHOJIOrMM W3BICYECHUS
unpopmanuu: Named Entity Recognition, Relation Extraction. [Ipumepst ucnionszoBanust NLP aiist
aHaJM3a Hay4YHbBIX MyOIMKAIMH, KIMHUYECKUX IPOTOKOJIOB.

13. IIporeorenomuka n OuonHpopmarnka B NLP. OCHOBBI MPOTCOreHOMUKHA M €€ TPUIIOKEHHUSI.
®dakcoMuka U MeTab0JIOMHKA B KOHTEKCTE NLP.

OCHOBBl MPOTEOTCHOMHMKH: HMHTErpalysi TCHOMHBIX M TPOTEOMHBIX JaHHBIX. [IpuMeneHue
MPOTEOreHOMUKA B MeaunuHckoM NLP: aHann3 MOJEKyIspHBIX MapKepoB, OHOMapKepoB.
@dnakcomuka W MeTaOOJIOMHUKA: aHaluW3 MeTabONMYeCcKHX MyTeH, NpelcKka3aHue OMOXMMHYECKUX
B3aumojieiictBuii. Ponms NLP B Ononna(popMarnke: aproMaru3anus aHain3a OMOIOTHYECKUX JaHHBIX,
yAy4IlIeHuEe TOYHOCTH OMOMEANLIMHCKUX UCCIICTOBAHHMA.

14. Banmmpanus n onenka moaeneil NLP. Kpocc-Banmganus 1 METpUKH OLIEHKH. TEXHUKH IPOBEPKU
U yaydieHust moaeneil. Marepnperanus pesyasraroB Mmozgeneit NLP.

Kpocc-Bamunanus: Holdout, K-Fold, Stratified K-Fold. Metpuku ouenku: Accuracy, Precision,
Recall, F1-Score, AUC-ROC. Texuuku mnpoepkun wmozeneii: Confusion Matrix, ROC Curve
Analysis. Wuatepnperanust pesynbraroB: Feature Importance, LIME, SHAP s oObsicHeHus
npeIcKa3aHuid MOJICIH.

15. Unterpanus NLP B kIuHMYeCKue W HCCIENOBATENbCKHUE TMpolecchl. [IpoeKThl 1Mo BHEIPEHHIO
NLP B MmemuuumHckue WHGPOPMALMOHHBIE CHUCTEMBl. Pa3paboTka M TeCTHMpPOBaHUE KIMHHUYECKHUX
NLP-cucrem.

IIpoexrsl unTerpaumu NLP: aBromarusanys KIMHHYECKOTO JOKYMEHTUPOBAaHHMS, ONTUMHU3ALMUS
MOKCKa 110 MEAULMHCKUM Oa3zaMm NaHHbIX. PazpaboTka NLP-cuctem: aHanu3 KIMHUYECKUX 3aIUCEH,
0o0paboTka ¥ HMHTEpIpeTaluss MEIUIMHCKUX H300paxkeHnd. TecTUpoBaHWE KIMHUYECKUX
NLP-cucTeM: MUIOTHBIC UCTIBITAHNS, MACIITAOUPOBAHNE U JICTUIONMEHT.

16. DOtmka W IOpUAMYECKHE acmekThl B MeaunumackoM NLP.  3amura gaHHBIX U
KOH(UICHIINATBHOCT. DTUYECKUE BOMPOCH PA0OTHI C MEUIIMHCKUMH JIAHHBIMHU.

3amura pganHeix: GDPR, HIPAA w wux BiausHHe Ha O00pabOTKYy MEIUIMHCKHX JaHHBIX.
KondunenunanpHOCTh: aHOHUMM3ALMS IAaHHBIX, 0€30MacHOE XpaHEHHE M Iepegada. DTHUYECKUe
BOIIPOCHI: comllacMe Ha 00paOOTKy MAaHHBIX, PUCKH HENPABUIBHOW HHTEPHpPETAllUU PEe3yJIbTaToB.
IOpunnyeckue acnexkTsl: OTBETCTBEHHOCTh 3a OMmMOKM Al, mpaBoBble paMKH HCIOJIb30BAHUS
meaunmHckoro Al (B PD u npyrux crpanax).

17. bynymee menuuunackoro NLP 1 uickyccTBeHHOTO MHTEIeKTa. HampaBieHus: pa3BUTHS U HOBBIE
BO3MOKHOCTH B MeIHITMHCKOM NLP.

HanpaBnenust pa3BuTHsA: pacuIMpeHHE BO3MOXHOCTEH aBTOMAaTH3alliM, YDIyOJIeHHe IOHUMAaHHUs
KOMIUIEKCHBIX MEIULMHCKUX CLEHapueB. PaciiyupeHre BO3MOKHOCTENH MYJbTUMOJAJIBHBIX MOJIEIIEH,
MMOCTPOCHHUE HOBBIX MYJIBTUMOJAJBHBIX Mojenei. YiydiieHHas oOpabOTKa YMCIOBBIX 3HAYCHHU.
YcoBepiieHCTBOBaHHE MEIUIIMHCKHX poOoToB mpu momomniu NLP. KaHTOBBIE BBIYHMCICHHS ISt
NLP, nHTErpanus reHOMHBIX JaHHBIX U1 IEPCOHATN3NPOBAHHON MEINLIUHEI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHble ayTuTOpUH, OCHAIIEHHbIE MYJIBTUMEIUHHBIM 000pyAOBaHNEM (3KpaH, IPOEKT, ayIi0 U
BHJEOANIaparypa, HOyTOyK ¢ OAKIIIOUeHUuEM K cetu «IHTepHeT», MUKpOQOHBI).

ITepconansubie Komnbrorepsl (HoyTOyku) CTyA€HTOB [UIsl BBITOJIHEHUS IIPAKTUUECKUX 3a1aHUH U
BBITIOJIHEHUS IOMaIIHENH paOOTHI.



6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

OcHoBHas nuTeparypa
1. BBesieHre B METO/IbI MAIIMHHOTO O0yUYEHUS ¢ TIOAKpEIUIeHneM, yueoHoe ocobue /A. U. 1anos;
MunucTepcTBO HayKu U BbIciiero oopazoBanus Poccuiickoit denepanyu ; MockoBckuit
(U3MKO-TEXHUYECKHI UHCTUTYT (HAIMOHAIBHBIN HCCIe0BaTeNbCKuil yHuBepcuTeT). MockBa, MOTU,
2019
2. Python u mammaHoe o0yuenue [Tekcr], / C. Pamka; ep. ¢ anmi. A. B. Jlorynosa, M., JIMK Ilpecc,
2017

JlononHuTenbHAs TUTEpaTypa
Pexomenyemas nureparypa Ui CaMOCTOSTEIIEHOTO H3yYSHHUS:
1. JIutBun A. A. u np. HoBble BO3MOKHOCTH HCKYCCTBEHHOTO HHTEJICKTa B MEJJULIMHE: ONUCATEIIbHBII
0030p //IIpobnemsr 3m0poBbs 1 dkonoruu. — 2024, —T. 21. — Ne, 1. - C. 7-17.
2. Kepumos K. ®@., Myxcunos L. I1., Boxnarxyxaes A. B. U3BJIEHEHWE KIIMHUYECKNU
3HAYMMbIX ®EHOTUIIOB 13 3AIIMCEN SJIEKTPOHHBIX MEJIMIITUHCKUX KAPT //Journal
of new century innovations. — 2023. — T. 27. — Ne. 5. — C. 212-215.
3. bo6poga E. B. u ap. I'enepanus BpaueOHbIX 3akimroueHul u knaccudukarus mo Bethesda ¢
MCIOJBb30BaHUEM ITyOokoro oOydenus //International Journal of Open Information Technologies. —
2023. - T. 11. — Ne. 10. — C. 119-129.
4. Balbek K., Melerzanov A. Modern approaches of mapping electronic health records (ehr) to human
phenotype ontology (hpo) using advanced language models. Health care Standardization Problems,
2023.
5. Kamonoga JI. IT. UCKYCCTBEHHBI MHTEJUIEKT B FOPUCIIPYJIEHLIMU: ITPOBJIEMbI 1
MMEPCIIEKTHUBBI //CocraB peqakioHHON KOJJIETHU B OPTaHU3allMOHHOTO KoMuTeTa. — 2023,

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

Hugging Face. Jloctyn o cceuike: https://huggingface.co.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILInHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Hus wactu 3anstuii notpedyerca Annexc. Tenemoct. [lotpebyercsa Annexc.Auck st qoctyna K
Mmarepuasiam Kypca. [Torpebyercst Hannune HOyTOyKOB y CTYIEHTOB ISl Y4aCTHs B MHTEPAKTUBHBIX
YIPaKHEHUSAX.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHue Kypca TpeOyeT HanpsHKEHHOM caMOCTOATEeNIbHOM paboThl cTyaeHTa. B nporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HEO0X0JMMOe BpeMs 7Sl pabOoThI CTy/IeHTa HaJl TEMOH.

CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:
— TpopaboTKy y4eOHOro MaTepuaia (o KOHCIIEKTaM JICKIIUH, Y4eOHOW U HayqHOH TuTeparype);

- IIOATOTOBKY OTB€TOB Ha BOIIPOCHI, MNpeaHasHAa4YCHHBIC I CaMOCTOATCIIBHOT'O HU3y4CHU,
J0Ka3aTrcJIbCTBO OTACIIbHBIX YTBep)K,E[eHPlﬁ, CBOICTB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus

npopuJib NOArOTOBKHU: CucreMHas ¥ CHHTETHYECKAsT OUOJIOTHs
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa CHCTEMHON U CHHTETUIECKON OMOIOTHH

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocennuit) - 3ayet

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: K.J1. banbex



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-2 Nmeet npeacraBieHne 00 aKTyalIbHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJIbHOCTh
WCCIIe/IOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NP PEIICHUH HOBBIX 3ajad, NIPUMEHSsS 3HaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMUA U BBIUYUCIUTEILHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

OIIK-3.4 CrocobeH k npohecCHOHANBHON IKCIUTyaTallud U
MOJICpHHU3AIHN COBPEMEHHOTO TEXHOJIOTUYECKOTO
000pyIOBaHUS ISl OCYIIECTBICHUS OHMOTEXHOJOTHUECKUX
MpOIIECCOB

OIIK-3.5 Brnageer HaBbIKAMH MPOEKTUPOBAHUS HOBBIX
OMOTEXHOJIOTUYECKUX  PEUICHHH sl  [OCTaBJICHHBIX
HAayYHO-TEXHUYECKUX M TEXHOJIOTUYECKUX 3a/1a4

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

[IK-1.2 CnocobeH HWCHONB30BaTh CHEIHMATH3UPOBAHHEIC
3HaHUSl QyHIaMEHTAJIbHBIX Pa3leioB MaTeMaTukKy, (PU3HUKH,
XUMHUM ¥ OMONOTMM JUIi TIOCTAaHOBKM U PELICHUS

HayYHO-HMCCIIEI0BATEICKIX 3a1a4 B obmactu
OMOMHXXEHEPUU B OMOUH(POPMATHKU

IK-1.3 CnocobeH BbyIBHTaTh THIIOTE3bl, CTPOUTH
MaTeMaTHYeCKHUEe MOJACIH ISl  ONMCAHHA W3Y4aeMbIX

SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3pabOTaHHON
MOJZEIHN

[IK-1.4 CnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl




IIK-1.5 CnocobeH co3naBarh MPOrpaMMHBIE CpEICTBA U
0a3pl JAHHBIX, HWCIHOJb3yeMble B OHWOMHXCHEPHH H
OMoMH(pOpMaTHKE

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CIIEeLUATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
IKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

[1K-3.4 CrocobeH caMOCTOSTENbHO HAXOIUTh M OCBAUBATH
HOBbIE HH(OPMAIIMOHHBIE W TMPOTPAMMHBIC PECYpPChl B
obnacTi OMOWHXeHepHur U OnonH(OpPMaTHKN

[IK-3.5 CnocobeH npuMeEHSTb METOAbl OMOMH)KECHEPUH H
OMOMHQOPMATHKK  JIIsl  TOJNYYCHUST  OMOJOTHYECKUX
OOBEKTOB C IIeTICHAIIPABICHHO N3MEHEHHBIMH CBOWCTBAMU

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynbrare nzydenust nuctumianHbl « OCHOBBI

3APaBOOXpPAHCHUS 06}"{3.}0]]_[1/1171051 JOJIDKCH:

3HAThb:

AITOPUTMOB 00pabOTKK €CTECTBEHHOTO SI3bIKa B WHIYCTPUHU

- OCHOBHbIE IPUHIUIBI U METOAbI MAIIMHHOTO O0yYCHHUS - IOHUMAHHE aJITOPUTMOB KJIaCCU(HUKALIUH,
perpeccuu M KilacTepU3aIii;

- KJIIOYEBBIC KOHLENIMM W TexHoimorumu B oOmactu NLP - BrnajeHue 3HaHMAMU O TOKEHHM3ALUH,
CTEMMHHTe, JIeMMaTu3auu, POS-TarruHre 1 CHHTaKCHYeCKOM pa3dope;

- cneuuuKy ¥ OTIINYKE Pa3HbIX TUIIOB MEIUIMHCKUX JTaHHBIX;

- pasnMyHbIe MOAXOABI M MOJENH, Ucroib3yeMble B NLP, apxurexTypy, OTaHYHs, NMPEHUMYLIECTBA U
HepocTtaTtku, B yactHocTh mozaeneid BERT, GPT u LLaMa;

- OTHYECKHME ¥ IOPUAMYECKHE AacleKThl padoThl € MEIUIMHCKUMH JIAaHHBIMH, a HMEHHO
KOH(UICHIINATBHOCTD, 3aIMTa JAHHBIX U PETYIATUBHBIX TPEOOBaHUSIX B 0O0pabOTKE METUIIMHCKON
uHpopMaLnu.

yMeThb:

- mpuMeHATh Python amst 00pabOTKM TEKCTOBBIX JIAaHHBIX - UCTONB30BaTh Oubnmuorekn Python, Takue
kak Pandas, NLTK, SpaCy, s npeno0paboTku, aHanu3a U BU3yalu3alluy JaHHBIX;

- paspabarbiBaTh M peanu3oBbiBaTh Mojenu NLP - mocTpoeHne W HacTpoiika Mojenei Juis
aBTOMaTUYECKOH KilacCU(UKALINY, N3BJICUCHHS HHPOPMALINU U aHAJIH3a TOHAILHOCTH TEKCTOB;

- OLIEHMBAaTb W MHTEPIPETUPOBATH PE3YNbTAaThl MOJENEeH MamMHHOro oOyuyeHus. TpeOyer aHamm3a
TOYHOCTH, ITOJHOTHI U IPYTUX METPHK KaueCTBa MOJICNICH, aJalTHPOBAHHBIX K MEJIUIIMHCKUM 3a1adaM;

- BHEIPATH pa3paboTaHHbIE MOJEIN M MHCTPYMEHTHI B peasIbHbIC KIIMHUYECKHE U HCCIIEA0BATEIbCKIE
HPOLIECCHL.

BJIaJeTh:

—  TIONlyYeHHbIC 3HAHWMS U YMEHHUS JOJDKHBI ObITH MCHOJIB30BAaHBI Ui CO3MAHHUS OMOMEAMLIMHCKUX
POIYKTOB U TEXHOJIOTHUM.

3. IlepeyeHb THNOBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIIeMy KOHTPOJIIO

Bo BpeMs Tekyl1ero KOHTpoJIsl CTYJEHT JOJKEH YMETh OTBETUTD Ha CIIELYIOIIUE BOIIPOCHI:

1. Knrouessie 6ubnmuorexu Python mist NLP, ciocoObl mpuMeHeHusl.
2. Texuuku npenoOpabOTKH TeKCTa, Ucnoib3yembie B NLP.
3. OCHOBHBIE THITBI MEAUIIMHCKHUX JIAHHBIX; OCHOBHBIE JIaTaCeThI JUIsi pa3paboTku MeauuuHckoro MN.

4. Kak pasuBanuch monxonsl k anroputMam NLP? Ormuums Bag-Of-Words, Bag-of-Concepts,
Bag-of-Narratives.



5. YcTpoiicTBO apXHUTEKTYphl TpaHcHOpMepoB. YCTPOHCTBO apXUTEKTYPbl MOJEINECH, OCHOBaHHBIX Ha
BERT.

6. MeTO}IBI ACTICpCOHAIN3alINU MCAUTITMHCKUX NAHHBIX.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Tunossie BOIIPOCHI AJIsI OK3aMCHaA:

1. Paznnuus mexxay supervised, unsupervised u reinforcement learning B koutekcte NLP.

2. Mynsrusassraabie NLP-cucTemMsl B MeIMIIMHE - TPEUMYIIECTBA U HEAOCTATKU.

3. Merofipl olpeeNieHus] CeMaHTHUECKON OJIM30CTH B TEKCTaX.

4. IMpuHIMTIBL PaOOTHI U MMPEUMYIIIECTBA UCTIONL30BAHMS MYJIBTUMOAANBHBIX Moseseid NLP.

5. Ioaxomp! i yMEHBIICHUS TIepeoOyIeHHUs B TITyOOKMX HEMPOHHBIX CETAX.

6. Ilpumepsr ucnons3oBanuss NLP s oOpaOGoOTKM €CTECTBEHHOTO SI3bIKa B KIMHUYECKHX 3aIlUCSX
(EHR).

7. Tunel Hanbonee 3 HEeKTUBHBIX HEHPOHHBIX CETEH I 3aa4 10 KIacCU(PUKAIIMHA TEKCTOB.

8. Ocobennoctu moxnenu BioBERT mo cpaBrennio ¢ oObraHONM Momenbto BERT mius menummHCckmx
JAHHBIX.

9. Mexanu3M BHUMaHuUs B TpaHchopmepax (Attention).

10. TIpouiecc oOy4denus HelipoHHOM ceTr Ha mpuMepe cet LSTM anst 00pa0boTKu BpeMEHHBIX PSIIOB.

[Tpumeps! OnIeTOB IS SK3aMEHa!

burner 1:
1. 3ammuTa KypcoBOTO MPOEKTa.

2. Ycrpo#cTBO, mpeumyliecTBa W HeaocTtarku moxaenu LlLaMa mqus ynmydineHuss NOHMMAaHUS
MEIUIIMHCKUX TEKCTOB.

buier 2:
1. 3amuTa KypCcOBOTO MPOEKTA.

2.  TeXHUKM MAIIMHHOTO OOYYCHHUS, NPUMEHSEMbIC IS OINPEICICHUS IOCTTPAHCIAIIMOHHBIX
MOTU(UKAINN B IPOTEOMUKE.

Kpurepun onennBanus
Onenka ommyHo (10 0OamioB) - BBICTABISETCS CTYACHTY, TIOKa3aBIIEMYy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHHUS YYEeOHOHM MNpOorpaMMbl AMCHUIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Onenka ommmuHo (9 ©0amioB) - BBICTABISIETCS  CTYACHTY, I[IOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka ommmuHO (8 ©0amioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMHU.
Onenka xopomo (7 0anoB) - BEICTABISIETCA CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepHall, IPaMOTHO U
[I0 CYIIECTBY U3JaraeT €ro, yMeeT NPUMEHATh [10JIyY€HHbIE 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Onenka xopoio (6 6aIoB) - BEICTABISETCS CTYJCHTY, €CJIA OH TBEP/IO 3HAET MaTepuall, TPAMOTHO H
M0 CYIIECTBY HM3JIaraeT €ro, yMeeT HNPUMEHSTHh MOJyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIM B PELLECHUM 33]a4 HEKOTOPbIE HETOUHOCTH.
Onenka xopomo (5 0amioB) - BBICTABISIETCS CTYIACHTY, €CIIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO U IO CYIIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh IOJIY4YEHHbIE 3HAaHHUS HA IIPAKTUKE, HO
JIOITyCKAeT B OTBETE WIM B PELICHUHU 3a7a4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.



OueHka ymoBIETBOPUTEIBbHO (4 Oajuia) - BBICTABISICTCS CTY/ACHTY, NOKa3aBLIeMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (POPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYyILEHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO Marepuasa, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul MAJbHEWIIEro OOydeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

Ouenka ymoBieTBOpuUTedbHO (3 Oajuia) - BBICTABISICTCS CTYACHTY, NOKa3aBLIeMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciaabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OueHKa HEYJOBICTBOPUTENBHO (2 GaJuia) - BEICTABIACTCS CTYICHTY, KOTOPBIil HE 3HaeT OOJbIIEH YacTh
OCHOBHOTO cOAepXaHUsI y4eOHOH MporpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmHMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

Ouenka HeynoBieTBOpuTenbHO (1 0Gayut) - BBICTABISETCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoK B GOpMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

O1reHKa «3a4TE€HO» BBICTABISICTCS CTYIEHTY, €CIIM OH IOKa3aJl BCECTOPOHHUE, CHCTEMAaTH3HPOBAHHEIC,
n1yOOKHe 3HAHUS Y4eOHOU IPOrpaMMbl TUCLHUILIMHBI M YMEHHE YBEPEHHO NPUMEHSTh UX Ha IPAKTHKE
NPY pEeIICHUN KOHKPETHBIX 3a/1a4, CBOOOIHOE ¥ MPAaBUIIbHOE 000CHOBAaHHE IPUHATHIX PELICHUI.
OreHka «HE 3aUTCHO» BBICTABISIETCS CTYICHTY, KOTOPBHIH HE 3HAaeT OOJbIIeH YacTH OCHOBHOTO
cojiepkaHusl y4eOHOW TpPOrpaMMbl JUCIHIUIMHBI, JOMYyCKaeT rpyObie OmHUOKH B (OPMYITUPOBKAX
OCHOBHBIX TOHATHI IUCHUIUIMHBI M HE yMEET HCIIOJIb30BaTh IOJYYCHHBIC 3HAHUS IPH PELICHUH
THUIOBBIX MPAKTHYECKUX 3a/1a4.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

[Tpu npoBeneHUM 3a4eTa M dK3aMeHa OOydaromieMycs MpeaocTaBisercss 45 MUHYT Ha IMOATOTOBKY.
Omnpoc obyuaromerocs He JOJKEH MPEBHIIATh OAHOTO aCTPOHOMHYECKOTO Yaca.



