demepanbHOEe TOCYAapCTBEeHHOE OIOKeTHOE YUPEeKIeHHE
« HanpoHAIBHBIA MeJHIMHCKHN HCCIEN0BAT &/IhCKHH HeHTp iMeHn B.A. AiiMasoBa)
MuHHCTEPCTBA 34paBooXpaHeHH I Poccriickon Deeparii

(OI'BY «HMHII mm. B.A. AmmvazoBa» MuH3paBa Poccrm)

HMHCTUTYT MEJUITMHCKOI'O OBPA3OBAHNUA

COI''TACOBAHO YTBEPXJAIO
3aMeCTHTEIIL JHPEKTOPa JIUpeKTop
HMHCcTHTYTa MEIMITHHCKOr0 00pa3oBaHMsI HMHCcTHTYTa MEIMITHHCKOr 0 00pa30BaHMsI
110 YUeOHOH H MeTOAHYECKOH padorTe, OI'bY «HMHWUIL] um. B.A. AiMazoBa»
JeKaH JIeyeOHoro (paxKyinpTeTa Munsapasa Poccuu
I'.A. Kyxapuuk E.B. IlapMoH
«20» sauBapsa 2026 T.

PABOYAZA ITPOI' PAMMA

JINCIUILTHHA OBPABOTKA ECTECTBEHHOI O A3bIKA

HaHMEHCEaHF & JHCITHITITHHEI

CroenuaJMrer mo
CIIENHAJIBHOCTH 30.05.03 MemmuHckas KHOepHeTHKA

Koo ClIeqHAlIBEHOCTH H HaHMEHOEAHHE

Kadeapa/moapasneaenne  mMareMaTHKH, 0HOQH3HKH H HHPOPMANHOHHBIX TEXHOJI0T HI

HAaHMEHOR aHHe Kad) eapbl TI0pa3aelIeHHs

dopma o0yuenun OYHAS
Kypc S
Cemectp A
3aHATHA JJEKIHOHHOI0 THIIA 32 gac.
3aHATHA CEMHHAPCKOT0 THIIA 60 4ac.
Bcero ayuropHoi padoThbl 92 1ac.

CamocroarebHas padora (BHeayguTopHas) | 16 1ac.

dopma NPOMEKYTOYHOH aTTeCTAIHH 36 yac.JK3aMeH

O0mas TpyA0eMKOCT b JHCIHILIHHbI 144/4 (vac/3a4. en.)

Cankr-IleTepOypr
2026




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 O0pa30BaHHMS — CIEHHATIHTET IO crelaabHOCTH 30.05.03 MegumuHckast
KHOepHEeTHKA»;

—IIpukasom MuHTpyna Poccrm ot 04 aerycra 2017 Ne6l0H «OO0 yrBEpKICHHH
ITpo(eCCHOHAIILHOI O cTaHAapTa «Bpau-KnOepHEeTHKY,

—y4eOHBIM IIIaHOM IT0 cIielaTbHOCTH 30.05.03 MequnuHackas KHOEPHET HKA;

—JIOKaJIBHBIMI HOPMATHBHBIMH dKTdMIH L[EHTPEI, AJmMazoBa.

CocraButeu pado4yeil NporpaMMbl

Yuyenas
Ne dOaMHIINA, HM4,
CTeleHb, 3aHnMaemMas J0JIZKHOCTb MecTto padoThI
/11 OTYECTBO
3BAHHE
1. Koporeepa Onecs K.T.H., JOLIEHT | 3aBeIYIOLHH KadeIpoi OI'bY «HMHAIL]
BragumMupoBHa MaTeMaTHKH, Onodu3uky 1 | M. B.A. AnmazoBay
HH(OPMAITHOHHBIX Munszapasa Poccuu
TEXHOJIOTHI
2. baxtHHa AHHA - AccHcTeHT Kadeaprl OI'BY «HMHI]
BammioeHa MaTeMaTHKH, OHO(MH 3K H m. B A. ArMazoeay
HH( OPMAIHOHHBEIX MumH3apaBa Poccrm
TEXHOJIOTHIT

PaGouvas mporpaMma paccMOTpeHa H ofo0peHa Ha 3aceJaHHH Ka]eaphl MaTeMaTHKH, OHOpH3HKH
HH(DOPMAI[HOHHBIX TEXHOIOTHH
«11» HOa6pA 20251, TIpoToKkoir Ne 3 3aBeIyIONIHI Kadeapoi / O.B. Kopoteena/

JIMCT COI'VJIACOBAHHA

COI''TACOBAHO
JlexaH nedyeGHOro paxKynbTeTa [ A. Kyxapuuk
3aBe VIO IIEHTPOM Pa3sBHTHI 00pa3oBaTEeIbHOH cpeabl MHCTHTYTa
MEIHITHHCKOrO 00pa30BaHHI H.H. Iletpora
3aBe VIO YUeOHO-METOHYECKHM OT/IETIOM I[EHTPA Pa3BHTHA
OpazoBaTelIbHON cpeapl MIHCTHTYTa MESHIMHCKOTO 00pa30BaHI M.A. OBeukIHa
3apeayronH OHOMHOTEKOH MHCTHTYTA METHITHHCKOrO 00pa3oBaHHsI E.A. Heyaera

PaGouass mporpamMma paccMoTpeHa H OJ00peHa Ha 3acelaHHH Y4YeOHO-METOIHYECKOrO COBETa
HMHucTtHTyTa MeguIHCKOro odopazoBaHusa @I'BY «HMHWMI] mm. B.A. AnmMaszoBa» Munsapasa Poccru
«20» stBaps 2026 r., mporokor Ne 01/2026.



Coxpaimenus

[{leHTp AmmazoBa — QellepalbHOe TOCYJapcTBeHHOE OFOKeTHOe yupekacHHe «HaloHamsHBIH
MEQUIIMHCKIIT  HCCIIEMOBATENILCKHH  IIeHTp HMMeHH B.A. Amvmasopay»  MHHHCTEpPCTBa
3paBoOXpaHeHH s PoccHiickon Depepalinm

[II] — rmpakTHYecKas IIoAroTOBKa

Komier eHmumn:

YK — yHHBepcanbHasI KOMIIETEHIH S

OIIK - obmenpodeccHoHanbHAS KOMITETeHI[HS
[TIK — rpodeccrnoHanmbHasa KOMITETEHIHS

MK — HHAHKATOP JOCTIDKEHHS KOMITETEHI[HH

OneHouHbIe MATEPHAIDI:

KB — KOHTPOILHEIE BOIIPOCHI

T3 — TeCTOBEIE 3aJaHH

K3 — KOHTPOJIbHEIE 3alaHHs]

[IH — rpakTHYeCcKHe HaBBIKH

C3 — CHTYaI[HOHHEIE 3aJaul

Wb — ucropus 6omesHn

J1 — TEMBI JIJIS TTOATOTOBKH YCTHOT'O JTOKIIaJa C ITpe3eHTal[HeH
P — TemBI 11 MOATOTORKH pedepaTa



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

PaGouass mporpamMma 110 AuCHIINIHHE «O0padoTKa ecTeCTBEHHOI0 S3bIKa» HaIlpaBIeHa Ha
(popMHpOBaHHE Y O0YYAFOIIMXCS KOMIIETEHI[HIH B 00JIaCTH aBTOMATHYECKOIO aHAJIHN3a, IIOHHMAaHH
I TeHepallHH TeKCTOB Ha E€CTeCTBEHHOM S3BIKE C (POKYCOM Ha MEeJHI[HHCKHE H KIHHHYECKHE
IaHHbIe. [[porpamMmMa OpHeHTHPOBaHA Ha ITOJTOTOBKY CIIEI[HATIHCTOB, CIIOCOOHBIX pa3pabaThIBaTh H
BHEJPSATh HHTEIUIEKTYalIbHbIE CHCTEMBI A1 H3BIICYEHHS 3HAHHII H3 MeJHIIHHCKOH JOKYMEHTAI[HH,
MOMAEPKKH  JHATHOCTHKH, KIHHHYECKHX HCCIEJOBAaHHH H  VYIIPAaBIEHHS 3HAHHSAMH B

3A4PaBOOXPaHCHIHH.



1. HEJIb H 3AJTAYN U3YYUHEHUA JINCIHAITJINHDBI

Ileab H3YYeHHSA UCIHILTHHbI:

CdopMHpOBaTh Y 00YYAIOIHXCS CHCTEMHBIE TEOPETHYECKHE 3HAHHA M ITPaKTHYeCKHE HAaBBIKH B
o0rmacTH 00pabOTKH ecTeCcTBeHHOT O s3eIKa (NLP), mo3porsrone pa3zpadaTeIiBaTh H IIPHMEHSIT
NLP-MeTOIBI U1 pelleHH A ITpodeCCHOHANBHBIX 3aJa4d B MeJHIHHE H 3PaBOOXPaHeHHH.

3agaun H3y4YeHN A T CIHILIHHbI:

1. OCBOHTH JIHHITBHCTHYECKHE OCHOBEI H () OpMAaIbHEIE MOJEIIH ITpeJcTaBIeHH S3hIKA.
HM3y4HTh KI1acCHYeCKHE H COBPeMEHHBIE MeTOABI NLP: OoT TOKEHH3aI[HH H
MOP(OJIOTHYECKOI O aHaIH3a g0 BEKTOPHBIX ITpe/iCTaBIeHHIH CIIOB H apXHTEKTYP ITyOOKOTO
ooyuennsa (BERT, GPT).

3. IIpnoGpecTH HaBBHIKH 00paOOTKH CITeIHaTH3HPOBAHHEIX MeJHIIHHCKHX TEKCTOB (HCTOPHH
O0JIe3HH, HayYHbIe ITYOITHKAITHH, KIIHHHYECKHE PYKOBOJCTRA).

4. HayyHThbCH IIPHMEHSATh METOABI HHKEHEPHH 3HAHHI H OHTOIIOTHYECKOI0 HHKHHHPHHTA IS
CTPYKTYPHPOBAHHS MEIHIIHHCKOH HH()OPMAITHH.

5. OcBouTth HHCTpyMeHTHL H 0nonnoTtek (Python, NLTK, SpaCy, Hugging Face
Transformers, Gensim) A1 pellieHHS ITPaKTHYeCKHX 3aJay MeJHITHHCKoro NLP.

0. PasBuTh yMeHHE KPHUTHYECKH OILIEHHBATH ITPHMEHHMOCTE H ATHUYECKHE ACITEKTHI
HCIIOJIb30BaHH A NLP-cHcTEM B KIIMHHYECKOH IIPAaKTHKE.

ILl1anapyemblie pe3yabTaTbl 00yUeHHA [0 JUCIHILINHE:

YK-1.1; YK-1.2; OIIK-4.1; IIK-6.3; 11K-8.1; I1K-8.2

B pesynsmame uzyuenus npozpammol OUCHUNILHBL YV 06VUAOUe20cs QopmMuUpyiomcs cledyioujile
KOMReneHyLiLL.

VK-1.1 Ilpoeooum xpumudeckuii anaius nNpobaeMHoll cumyayuil i Qopmyaupyent oljeHoUHble
CYHCOCHUSA |

VK-1.2 Ilpumensem cucmemHbdllli HNOOXO0 HpuU WIAHUPOGAHUL 1 peuleHull 3a0ad 8
npodeccuonanpHoll obaacmil,

OIIK-4.1 Hmeem npedcmaeienile 006 OCHOGHBIX UCIMOYHUKAX 1L Memooax HNOAVUeHUs
npogeccuoHanvHoll  uUH@oOpMayull, — HANPAGNEeHUAX  HAVYHBIX  UCCle0o6anuil e  cgepe
npoghecclion anbHoll OesinenbH OCINLL

IIK-6.3 Paspabamuvieaem cucnemuvt 06pabomiil MeOUjUHCKUX CLUHANOE 1 1300padiceHiil.

IIK-8.1 Hcnonvzvem memoost UHINCeHepuUll 3HAaHULL O paspabonikil OHMOoA02Uil NpeoMenHoil
obnacmil. evioeNeHle OCHOGHBIX NOHAMULL (KOHyenyuii) npeomemuoii obracmiu (OUCYLNALUHDBL) U
onpedesieHue cea3eil Mexcoy NOHAMUAMIL..

IIK-8.2 Hcenonbzyem coepemerHble ROOX00bl NPLL paspabomke uHmem1exmyaibHovlX cucmem s
MeOuULLH bl 1L 30PABOOXPAH eH1LS.

2. MECTO JJUCHUIIJIMHBI B CTPYKTYPE OBPA30OBATEJILHOH I1POI'PAMMBI

JlucimrmiHa BXOIHT B briok 1. « J{HCIMITIHHEL (MOIYIH)» Y4eOHOIO IIaHa I10 CIIEI[HAIBHOCTH
30.05.03 MeaumuHCKass KHOePHETHKA, B eT0 YacTh (POPMHPYEMYIO YIaCTHHKAMHI
00pa3oBaTeIbHBIX OTHOIIIEHHH.

JlucIIIIIHA H3Y4aeTCs Ha OCHOBE paHee OCBOEHHBIX JTHCIHIIINH/TIPAKTHK Y4eOHOr O ITJIaHa!
—  «MaTteMaTHYeCKHH aHAITH3»
—  «/lucKkpeTHass MaTeMaTHKa M MaTeMaTHUe CKasl JTIOTHKa
—  «KommprorepHas rpaduka H BH3yaIH3aI[H JaHHBIX))

—  «ManmuHoe 00yueHHE
JlucimmmiHa obecIieunBaeT H3YUYeHHE ITOCIIE YOI X JHCIHITIHH/TIPAaKTHK YU4eOHOr o ITJIaHa:

— {{HH}HIHG-HGGHEI[GEEI,TEHL CK4Ad paﬁm‘a}}
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— « HH(lJGpME]J_HIGHI{BIE CHCTEMEI ¢ HCITonb30BaHHeM MM H aHaTHTHEKH OOJIBIITHX
AJaHHBIX OIS BP aueH



2. TPEBOBAHHA K PE3YJIbTATAM OCBOEHHA JNCIIAITJINMHDBI

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

KPHUTHUECKHIH aHaIIH3
IMPOOIEeMHEBIX CHTYAIL[Hit
HAa OCHOB € CHCTEMHOTO
TI0/IX0M A,
BEIpaOaTLIBaTEL
CTpaTerHro JeHCTBHIT

YK-1.1 IIporogur
KPHUTHUYECKHIH aHaIH?3

1Tp 001eMHOIT CHTYaIHH H
(hopMYIIHpYeT OILEHOUHBIE

CYERTCHIA.

CBST3BIBAHIE, CYMMAaPH3aIHi)
H KpUTEPHH BEIOOpa METO OB
X PeIIeHHs.

YMeeT: aHAIIM3HPOBATE
TTOCTAHOBKY KITHHITUECKOH
HITH HCCIIeIOBAaT elIhLCKOH
3a1aui, (POPMYIIHPORATE
TpeOOoBaHHM K JaHHBEIM H
MmeTomaM NLP., kpurHueckHn
OLIEHHBAThL KauecTBO H
OTpaHHYEHHSA CVIIeCTBYIOIIHX
peLIeHHI H MO EEH.

O1neHoYHbIe
IL.1TaHupyemble
MaTepHAIDI,
Koa m Haumenosanue | Koa n HaHMeHOBAHHE pe3yJabTaTbl 00y4eHH A
npoBepsIoIIne
KOoMIIeTEeHIINHI NJK (mokasar e 115
pe3yJabTaThI
OlICHUBAHHA)
o0yueHHN A
11 TexyImero
KoHTpoit: C3, KB
Jirsa
TIPOMEKYTOUHOH
aTTecTalpor 13
3HaeT: OCHOBHEBIE THIIEI 3a/1a4
MeqHIHHCcKoro NLP
VK-1 Criocoben (k1accH(HKAIH, H3BI€UEHHE
OCVIIECTBIATE HMEHOBAHHEIX C}’I[[HDCTEﬁ:,




YK-1.2 IIpumensaer
CHCTEeMHEBIIH ITOIXOJ, IIPH
TDTAHHPOBAHHH H
peIeHHH 3a7ad B

1Tp o(pe CCHOHAITLHOIT
oOmacTh.

3HaeT: 3Tarbl

1p oeKTHpoBaHHA NLP-
KOHBefiepa: oT cbopa H
AHHOTHPORAHHS TeKCTOBEIX
TAHHEIX 1O BalTHIAIHH H
HHTerPaIfiH MOJeJIH B
KIHMHHuUeckii workflow.
VMeeT: pazpadaThIBaTh IUIaH
pernenrst NLP-3agaurt,
VUNTBIBAs JIMHTBHCTHUYECKHE
0COOEHHOCTH MEIHIHHCKOTO
TeKCTa, 00LeM H KAUeCcTBO
TaHHBIX, BEIUHCIIHTEILHBIE
pecypchl H HOpMaTHBHO-
STHUEeCKHe TpeOOoBaHHs.

11 TexyImero
KoHTpoit: C3, KB

Jirsa
TIPOMEKYTOUHOH
aTTecTalpor 13

OIIK-4 Criocoben
ONIpeNEIISTE CTPATErHIO
H ITpo0JIeMaTHKY
HCCIIEIOB aHHI,
BEIOHpPATh
OITTHMATTBHEIE CIIOCOOLI
HX peIleHH,
ITPOBOJIHTH CHCTEMHBII
aHaIIH3 00BLEKTOB
HCCIIENOB aHH S,
OTBeYaTh 3a
TTPAaBIILHOCTE H
000CHOBAHHOCTE
BEIBOJIOB, BHETPEHHE
TTOITy YEHHBIX
PE3VIILTATOR B
ITPpaKTHUYECKOe

3 paBOOXpaHEHHE.

OIIK-4.1 Nmeet
IIpecTaBJIeHHe 00
OCHOBHBIX HCTOUHHKAX H
MeTOJlaX ITOTyUEeHH

1Tp o(pe CCHOHAITLHOIT
HH(pOPMALHH,
HaITpaRIIEHHIX HAYUHBIX
HCCIIET OBAHHIt B chepe
11p opeccHOHAILHOI
eSTETLHOCTH.

3HaeT: OCHOBHEIE HCTOUHHKH
MeTHIIHHCKHX TEKCTOBBIX
naHHeIX (EHR, PubMed,
KIIHHHYEeCKHe PYKOBOJCTBA),
COBpeMeHHEIe OHOTHOTEKH H
(peiivmopkH a11 NLP
(SpaCy, Transformers),
KIIIOUeBLIe HaIIlpaBIeHIT
HCCIIEeTOBaHHIt B 00/1aCTH
MeaHIHHCcKoro NLP.

VMeeT: OCYIIECTBIITE ITOHCK
H Ipef00paboTKy TEKCTOROIT
MeTHITHHCKOIT HH(opMaITHi
3 OTKPBITHIX H

CITEI[HAI3HP OBAHHEIX
HCTOYHHKOB, IIPHMEHATE
0a30BBEIE H COBPEMEHHEIE
NLP-armropHTIMEL 11149 ee
aHAJIH3A.

11 TexyImero
KoHTpoit: C3, KB

s
IIPOMEKYTOUHOH
aTTecTarpr 13

ITK-6 Criocoben
TTO/IJT eP>KHBATh
NedTeIbHOCTE

MeJT HI[HHCKIX
CITEL[HAIIHCT OB,
TPHHATHE KITHHHYECKHX
H YIIpaBJIeHYeCKHX
pellIe it Ha OCHOBE
HCITONL30BAHIST
HH(OPMAI[HOHHBIX
TeXHOIIOTHI.

IIK-6.3 Pa3zpabaTrBaer
CHCTEeMEI 00pabOTKH
METHIHHCKHX CHIHAJIOBR H
300 pakeHHIT.

3HaeT: IMPHHIHIIEL
HHTeTrPaIfHH TeKCTOR Ot
HH(pOPMAaIHH (3aKITFOUYEHHS
Bpaueii, TPOTOKOIEKI) C
JTAHHBIMH CHTHAJIOB H
300pa’KeHIIT B KOMITIEKCHEIX
JTHArHOCTHUYECKHX CHCTeMaX.
¥YMeeT: IIPOEKTHPORATE
APXHUTEKTYPY CHCTEMEIL, B
KoTopoit Mmoxyie NLP

I OTIOIIHAET aHAJIH3
MeTHITHHCKHX H300 pajkeHHIT,
H3BIIEKasd KOHTEKCT H3
TeKCTOBBIX OTTHCAHHIA.

JII TeKy1ero
KoHTpoirsi: C3, KB
Jisa
IIPOMEKYTOUHOM
aTTecTaIpi: 13




ITK-8 Criocoben
pazpadaTLIBATh
CHCTEMEI
HH(OPMAaI[HOHHOH
TTOJTT €PIKKH
VIIPABJIEHHS 3HAHHSIMH
B MeJHIHHE, OHOJIOTHH
H 3]I[PaBOOXPaHEHHH.

IIK-8.1 lcmoms3yer
METOJIBI HHIKEHEPHH
3HAHHI 711 pa3paboTKH
OHTOJIOTHI ITpeIMeTHOH
00JTacTH: BEIJI€JIEHHE
OCHOBHEBIX TTOHSATHIA
(KOHLIETILHIT) ITpeIM eTHOH
o0macTH (IHUCIHITIHHEI) H
OITpeJielIeHHe CBI3eH
MEJKTY ITOHSATHIMH.

3HaeT: OCHORHEIE
MeTHITHHCKHe OHTOIIOTHH H
Te3aypycel (UMLS,
SNOMED CT, MKB),
ITPHHIHUIIEI HX TTOCTPOEHHI H
HCIIOIIL30B aHHA B 3a/lauax
NLP.

VMeeT: BEIEITE KITFOUEREIE
KOHIIETII[HH H CBT3H H3
MeIHIIHHCKHX TEKCTOB,
HCIIOIIL30BaTh H
aTarITHPOBaTh

CYILeCTR VIOII[He OHTOJIOTHH
71 pellieH s 3aay
HOPMAITI3aI[HH H CBS3BIBAHH
CYIIHOCT €.

11 TexyImero
KoHTpoit: C3, KB
Jirsa
TIPOMEKYTOUHOH
aTTecTalpor 13

ITIK-8.2 Hcroms3yet
COBpeMeHHEIE TIOA X0 I
ITpH pa3paboTKe

HHT €JUIeKTYaTbHBIX
CHCTeM JIJI1 METHUIIHHEI H
3APaBOOXPAHEHHS.

3HaeT: COBpeMeHHEIe
apxuTeKTypsl N LP-Mopeneii
IIIYOOKOI'0 00yUeHHs
(tpancdopmeprr, BERT, GPT)
H METOJBI MX aJlarTTal[HIH
(fine-tuning) s
MeTHITHHCKHX 3aau.

YMeeT: TIPHMEHATH

ITp €100 YUeHHBIE ST3BIKOBEIE
MOJIEITH IS PellleHIsI
crreIpHIecKHX
MeTHITHHCKHX 3a1au
(HarTpuMep, K1acCH(MHKAIHS
JTHarHO30B, OTBETHI Ha
BOITPOCHI IT0 KITHHHYE CKHM
PYKOBOJICTBAM), OIl€HHBATh HX
ITP OM3BOJHTEIEHOCTE H
HaJ{eKHOCTE.

11 TexyImero
KoHTpoit: C3, KB
s
IIPOMEKYTOUHOH
arTecTalpar 13




3. COJAEPKAHHUE JUCHHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PASJAEJIAM) C VYKA3AHHUEM OITBEJEHHOI'O HA HHX KOJ/IMYECTBA
AKAJTEMHYECKHNX YACOB 1 BU/10B 3AHATHU

4.1 O0beM MHMCIMILIHHbI B aKaJeMHYeCKHX 4YacaX, BbIIeJIEHHBIX HA KOHTAKTHYIO padory
o0yuanmxcss ¢ TMpenoJaBarejieM H HAa CaAMOCTOATEAbHYI BHeAYAHTOPHYIO padory
odyJaronmmxcs

TpyaoemkocTb Ko/m4yecTBO 4acoB
y B
Bua yueOHol padoThI Kypc-6
aKaJeMH4YeCKHX . B
- ceMecTp -

KonrakTHas padora
00YJAIOIHXCA C 09 99
[penojaBaTteieM
(BCero)
M3 HHUX:

3aHATHS 39 39
JIEKIIHOHHOI'O THIIA

3aHATHS 60 60
CEMHHAPCKOIr0 THIIA
CamocrosTebHas
BHeayJIHTOpHasA padora 16 16
(BCero)
[IpoMeKyTOUHAS 36 36
aTTeCTaL[HI — 3a4YeT
O01mas Tpy10eMKOCTb 144 144
JUCIHILIHHbI

M3 mmx Ha I1I1 (13 6 6

YyuebHo20 niana)

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

KonrakTHas padoTa,
CamocrofiTe/IbHA
HaumMeHoBanue aKaJdeM. 4
A N3 Hux
pasaesioB JaHATHA JaHATHA Bceero
BHeAYAUTOPHASA Ha 1111
M CITHIIJIMHbI JEKIHOHHOI | CEMHHAPCKOT
padoTta
0 THIIA 0 THIIA

Kypc - 6 cemecTp - B
Pazmen 1. OcHOBEI
00paboTKH

P S 18 4 30 2
€CTECTBEHHOT'0 S3bIKA H
JTHHTBHCTHKI.
Paznmen 2. O6paboTka
MEIHIIHHCKIX TEKCTOR H 12 24 3 44 2
HIDKEHEPHS 3HAHHIA.
Pa3men 3. CoRpeMeHHBIE
MeTodsI N LP Ha ocHoBe 12 18 4 34 2
IIIyOOKOIo 00yUYEeHHA.
Beero 3a cemectp: 36 72 36 144 6
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4.3 Temaru4vecknil IVIAH 3aHATHIL JIEKIIMOHHOIO0 THIIA (710 ceMecmpam)

O11eHOYHDbI
IlepevyeHb KOI0B o
NJIK,
No | HanmeHoBaHue MAT epHAJI
Yacel | Kparkoe coaepkaHHe 3aHATHSA ¢dopMHpPYEMBIX B
I/l | TeMbl 3aHATHA bI IS
nmpoigecce TeKVIIero
OCBOEHH S TEMbI .
KOHTPOJIA
Kypc - 6 cemectp - B
Paszges1 1. OcHOBBI 00pa0OTKH €CTECTBEHHOI 0 S3bIKA H JJHHIBHCT HKH.
Porme NLP B corpeMeHHOIT
BreneHrie B MepmipHe. O030p 3agau:
NLP. 3agaun u KJIacCH(pHKAIT TeKcToR, NER
1.1 i 2 (racarn 2, B, OIK-4.1. TIK-82 | KB, C3
IIPHM EHEeHH: B H3BIIeUeHHe OTHOIIIEHHIT,
MeETHITHHE. CyMMapH3allHsi, BOIIPOCHO-OTBETHRIE
CHCTeMBI. DTHUECKHE acIIeKThI.
JIHHITBHCTHYECKH
_ Y POBHH JIMHTBHCTHYECKOI'O aHaJII?3a.
© OCHOBBL Oco0eHHOCTH MeTHITHHCKOI
1.2 | mopdomorms, 2 OIIK-4.1, IIK-8.1 KB, C3
TePMHHOJIOTHH H CTHIIA.
CHHTAKCHC,
O opmankHEIe TpaMMAaTHKH.
ceMaHTHKA.
[IpegoOpaboTka MeToapI HOpMAJIH3al[HH TEKCTA.
TeKCTa. Crierrdrka o6 padoTkH
1.3 | Toxemrars, 2 KITHHHYEeCKHX TEKCTOB OIIK-4.1, YK-1.2 KB, C3
CTEMMHHT, (a0OpeBHATYPEL, OIIEUaTKI,
JIeMMAaTH3aI[H. MHOTOST3BEIUHE ).
BekTopHEIE Mopemi Bag-of-Words, TF-IDF.
€JT CT aB JIEHHST Amropurmer Word2Vec, GloVe
1.4 | P 2 P > IOV, IIK-8.2 KB, C3
cimoB (Word FastText. CMpBICT BeKTOpHOIT
Embeddings). CEMAHTHKIH.
Pasgen 2. OopadoTka MeJMIIMHCKHAX TEKCTOB H HHKeHepHA 3HAHMI.
l13B1euyeHHe
HMMEHOR AHHBIX Metoxmer NER: crorapHeIe,
CVIITHOCTEH OCHOBAaHHEIE HA ITpaBHIIax
21 | M 2 1P > K-8 1, TIK-8.2 KB, C3
(NER) B CTATHCTHUYeCKHe. AHHOTHPORAHHE
MeTHITHHCKHX MEIHIHHCKHX KOPITYCOB.
TeKCTax.
Menipmckre -
[ I[pHHIHITEL ITOCTPOEHHA OHTOJIOTHIA.
OHIOIOLTITH KoHI[eIm M, OTHOIIIEHH, HepapXHH
2.2 | TezaypycH 2 ’ ’ - | IIK-8.1 KB, C3
(UMLS CRsI3pIBAaHHE H3BIIEUEHHBIX
SNOMED CT). CYIITHOCT€I C OHTOJIOTHAMIL
I13BnIeUeHIE MeToObI BEISIBIIEHHS CeMaHTHYeCKIHX
OTHOIIEHIT H CBI3€H Me CVYIL[HOCT sIMH
23 " 2 ALY CYIT MK-8.1, VK-1.1 KB, C3
COORITHIT H3 (HaITpHMep, «IeKapCTBO-T03a,
TeKCTa. «CHMITTOM-3200IIEBaHHE ).
Kitaccuduxarps ABTOMaTHYeCKO€e KOAHPOBAHHE IT10
5 4 | M IOIACTEPH3AIMT 5 MKDB, TematHueckoe [1K-6.3. [IK-8.2 KB, C3
METHI[HHCKHX Mogempopanre (LDA) HayuHBIX
IOKYMEHTOB. cTaTeil.
IlocTpoeHte H
DL[E}E:)& Apxurekrtypa THIororo NLP-
rafroIaiiHa. MeTpHKH OLleHKH
2.5 | MeTHIHHCKHX 2 “1P 5 YK-1.2, I[TK-8.2 KB, C3
NLP- KauecTBa (precision, recall, F1) mma
MeTHITHHCKHX 3a7a4.
KOHE €FePOB. AT e
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BorpocHo-
1P Apxurexrypa QA-cHcteM. J{m3aiiH
OTBELHbIC HaJIOTOBEIX CHCTeM JJI triage 1o
2.6 | CHCTeMBI H UaT- 2 |2 y 8 [1K-6.3, [IK-8.2 KB, C3
HH() OPMAIHOHHOI ITOJT ePKKH
OOTEI B
ITAI[HEHT OB.
MEJTHIHHE.
Pa3nen 3. Copemennbie MeTobl NLP Ha ocHOBe IrJIy0DOKOTr0 00Y1eHN 5.
HefipoHHsie cetH
_ [IpHHIMITEI paOOTEI PEKYPPEHTHEIX
B NLP: RNN, cerefi. [IpobmeMa momrocpouHBIX
3.1 | LSTM, 2 - POBIIENA AOTOED [1K-8.2 KB, C3
3aBHcHMOcTelt. Mogems encoder-
MeEXaHH3M
decoder ¢ BHHMAaHTIEM.
BHHMAaHHS.
[IprramT camorHHManHH (self-
ApxHurexTypa attention). I[IpegoOyuenre Ha
3.2 | TpaucdopMmep u 2 MAaCKHPOBAHHH sT3EIKOBOI'0 I1IK-8.2 KB, C3
Moaens BERT. MOJeITHpoBaHHA. Fine-tuning
IS |~ fiF-3a7au.
[IpegoOyueHHEIe
ST3BIKOBEIE Crierrdrika 1000yueHIs Mojieneit
MOJIEIIH JITIS Ha MEIHITHHCKHX H
3.3 | MOASTHLA 2 AT [1K-8.2, OIIK-4.1 | KB, C3
MEJTHI[HHEI OHOMETHIIHHCKHX KOPITycax.
(BioBERT, [IprveprI HCITOIH30B aHHA.
Clinical BERT).
S:ITETP;E{H ArToperpeccHonHsle mogemH (GPT).
ABTOMaTHUEeCKO€e COCTARIIEHHE
3.4 | cymmapHzaiia B 2 11K-6.3, 1IK-8.2 KB, C3
BBOTHCOK HITH Pe3FoMe KITHHHUECKHX
MEHIHHCKOM CTVACE
KOHTEKCTe. HYHACE.
MyImsTHMO alTEH
_ ITogxoasl K COBMECTHOMY aHAaIIH3y
BIe MOJIEIIH: .
S — TeKCTOBBIX OITHCAHHI U
3.5 TEKCTI: 2 METHIIHHCKHX H300 pajkeHHIt I1IK-6.3, YK-1.2 KB, C3
’ HAIIpHMep, B THCTOIIAT OJIOTHH
m300pakeHHit H ( Hmmrf[:{) ’
JTaHHEIX. e '
[IpobneMBEI HHTEPITPETHPYEMOCTH
TeHmeHIHH H .
F/ICHIE (Explainable AI), cmemenra
BPBOBBL aHHEBIX, 00ecreueHHT
3.6 | MeIHIHCKOTO 2 EDH i enocrs, [Ty VK-1.1, [IK-8.2
NLP. Buegpenre T eH -y
HHTeTpPalHH B KIIHHHUYeCKHe
B IIPAKTHKY.
HH() OpMAI[HOHHEIE CHCTEMEL.
Bcero 3a 32
ceMecTp
4.4 TemaTH4yeckHii IJIAH 3aHATHIl CEMHHAPCKOro THIIA (710 cemecmpam)
®opma | Hammeno | Yacnl, Ilepeuenns | OneHo4
No nposeae BAHHE B TOM NJK, HbIe
Kpartkoe cogepxaHie 3aHATHS
TeMbI HHSA TeMbI JHCJIe dopMupy | MaTepua
sansaruda | 3anarasa | Ha LI €MbIX B JIbI JIJIA
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ceMHHap nmpounecce | TeKyiuer
CKOTo OCBOCHH A 0
THIA* TeMbI KOHTPO.I
1
Kypc - 6, cemectp - B
Paszzges1 1. OcHOBbI 00padOTKH €CTECTBEHHOI 0 A3bIKA H JJHHTBHCT HKH.
Pabora c
TeKCTOBBIM
! YcTaHOBKA OKPY KeHHA. UTeHre
JlaGopar | maHHBEIMH B @KE}F 5 '
1.1 | opHas Python. 4 | TERCTOBDLE GATIIOB, DEHORBIE OMK-4.1 | KB,C3
oIeparfiH co CTPOKaMH. SHAKOMCTBO C
pabora bazoBrle NITK 1 SpaC
OHOIMOTEK par-y:
H(NLTK,
SpaCy).
[IpegoOpa ToxeHI3aIHA, yIalIleHHe CTOII-CJIOB,
JlaGopar
boTKa JIeMMATIT3 Al MeIHI HHCKIX YK-1.2,
1.2 OpHasd 6 KB, C3
G0t KIIHHHYECK TepMHHOB. O0paboTKa KIIHHHYECKHX OIIK-4.1
P Oro TeKCTa. ab0OpeBHATYD.
IlocTpoeHu
© I AT Cozmanrie Melrka ciioB 1 TF-IDF
BEKTOPHBIX
JIabopar MAaTpHITEI M3 HAOOopa MeTHITHHCKHX
ITpEeICTaRII 8 (2 3
1.3 OpHast N aHHOTAIR. BrzyammRaigist [IK-8.2
enmit (TF- I111)
pabota IDF CeMaHTHYECKHX KIIacTEepPOB CIIOB C
Word2Vec riomoreo Word2Vec.
).
Pa3ges 2. O0padoTka MeJMIIMHCKHX TEKCTOB H HH KeHepHsl 3HAHMIL.
I13B1eueHH
e
IMSEESHH Co3gaHHe IpocToro cioBapHoro NER
Jlabopar . SeTei 6 (2 711 TIOMCKA Ha3BaHHIT JIeKapCTB. K-8 1
2.1 OpHasd yrH H crmons30BaHme npego0yueHHBIX '~ KB, C3
abora (NER) c D) Mopeneit SpaC HIK-8.2
P HCIIOJIL30B . up Y ATDL MEATHHHEIHR
CYII[HOCTEH.
aHHEeM
CIIOBapeH
H SpaCy.
PaGora ¢
MEATIHIHE [ToHCK KOHIIEIITOR I10 TEPMHHY Uepe3
JlaGopar KHMH UMLS API II
22 oprai OHTbIOTI 6 H’RBJ‘IE’LIEHF[E;IK EDC?DE;E;?E?EH:{[H LIK-8.1 KB, (3
pabora vu (UMLS UMLS (CUT) Y A
Metathesau '
us).
Kitaccudm
I ITocTpoenne x1accHpHKaTOpa A1
Jlabopar L oITpeflelIeHHs THITa MeIHI[HHCKOTO
MeIHIHHC I1IK-6.3,
2.3 OpHasd 6 TOKyMeHTa (BBEIIHCKA, HCCIIEN OBaHHE, KB, C3
KIHX YK-1.1
pabora perient) Ha ocHoee TF-IDF 1
TOKYMEHTO ..
. JTIOTHCTHUECKOH perpeccHH.
Ilpaktiu | I[IpoexTip Pabora B rpymmrax. @ opMyIIHpOBKa YK-1.1,
2.4 eCKoe OBaHHeE 6 3aaul (Hamp., H3BIeueHHe (DaKTOR YK-1.2, KB, C3
3aHATHE ITIp OTOTHIIA PHCKA H3 HCTOPHH OOJIEe3HH), ITK-8.2
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NLP- IIPOEKTHPOBAHHE 3TAIroB 00paboTKH,
IafTuIariHa BEIOOP HHCTPYMEHTOR.
7151
KITHHHYeCK
Or'o KeHca.
Pa3nen 3. Copemennbie MeT0bl NLP Ha ocHOBe IJIy0DOKOTr0 00Y1eHN 5.
Fine-
tuning
npeﬂﬂﬁ.?rq © H cronp3opanie 6mndmorexkn Hugging
JlaGopar HHoH 2 (2 Face Transformers. Agarrraigia
3.1 | ophas BI‘E{[E‘;J;I;H m%) BioBERT/Clinical BERT mms samaun | [IK-8.2 KB, C3
pabora . OIIpeelleHHs PelleBaHTHOCTH
OHHApHOIT
KTACCHATIK Hay4HOro abCTpaKTa.
aITHH
TEKCTOB.
CozngaHie
IIPOCTOMH
BOITPOCHO- H crrons30Banme npempo0yueHHOI
JIabGopar .
39 opHAT OTBETHOI 6 MOJIEITH I TTI0OHCKA OTBETA B [IK-6.3, KB, C3
paBora CHCTEMEI KOHTEKCTe KITHHHYEeCKOT O IIK-8.2
Ha OCHOBE pyKoBoacTBa. OIleHKa KaueCTRa.
H3BJIeUEeHH
s1.
AHamis
STHUYECKHX ITpezeHTaIHs H 3alHTa IIPOTOTHIIA
IIpakTHu | acrieKToR H NLP-cucreMs1, pazpaboTaHHOIO Ha YK-1.1,
3.3 ecKoe TIp €3 EHTAal] 4 3aHaTHH 2.4. O0cyKaeHHe OIIK-4.1, KB, C3
3aHATHE HA ITOTEHITHAIIFHEIX PHCKOR H [IK-8.2
IPYIOIOBOT OrpaHHYEHHI BHeIpeHHA.
O ITPOeKTa.
Bcero 3a cemectp 60

* Dopmbl npoéedeHun 3aHAMUIL CEMUHAPCKOZ0 MUNA:
npaxmitdeckoe 3aHamiie, ceMunap, 1abopamopHasn paboma, CUMYIAYIUOHHOe 3aHamile, KIHIYecKoe 3anamiie,
HayYHO-NpaxKmiuyeckoe 3anamiie, Kpyenvlili cnoi, Macmep-xkiacc, KOAN0KEUYM.
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4.5 Cogep:ranue BHeayIHTOPHOI CAMOCT OATEJILHOI PadOThI

No
m/
||

TeMbl
THCITHILINH
bl

Kom4aecr
BO YaC0B

Coaep:ranue CaAMOCTOAT €JILHOH
padoThI

IlepeueHb
NJIK,
dopmMupyem
bIX B
nmpouecce
OCBOEHH A
TeMbI

OneHovH
ble
MaTepHaJ
bl /111
TeKYIero
KOHTPO.JIs

Pasznen
1. OCHOBEI
NLPu

JIHHIBHCTHEKI

N3yueHmue

auTepaTypsbl. KoHCIIeKTHpORaHHE
OCHOBHBIX JIHHITBHCTHYECKHX
VPOBHEH

aHAITH3a. AHAJUTHYECKAS
pabora. CpaBHeHHe
BO3MOKHOCTef 0momiorek NLTK
H SpaCy namna 6a3oBoit
Ipeno0padoTKH.

OIIK-4.1,
VK-1.1

KB, C3

12

Paszgen

2. O6paboTtka
MeTHITHHCKH
X TeKCTOB.

HccaegoBaTelbckas

pabota. Ilonck 1 0630p 2-3
OTKPHITEIX 1aTaceTOR
MeJTHITHHCKHX TeKCTOB (HaITpHMep,
MIMIC-III, n2¢2). Ilogroropka
KpPaTKOT'O

otuera. [IporpammupoBanue. Ha
IHCaHHe CKPHITTA I
ABRTOMATHUECKOT'O H3BIEUeHHS
BCeX JIEKAPCTRBEHHBIX YITOMHHAHHMIT
13 HaOopa TEKCTOBR.

ITK-8.1, [TK-
8.2. VK-1.2

KB, C3

Pasgen

J. CorpemMeH
HBIE METO/IBI
NLP.

Kpurnueckuii

aHaau3. HaroicaHne pelieH3HH Ha
HAYUHVIO CTaThIO I10 IIPHMEHEHHIO
TpaHC(OPMEPOB B KITHHHYECKOM
NLP ¢ ¢oxycoMm Ha METOOIIOTHIO
parmHgaii. CucreMaTusanus
3HaHuil. Co3aHHe CpaRHHTEIIEHOI
TaOJIHIIEI TIPeT 00y UEHHBIX
mopeneit (BERT, BioBERT,
Clinical BERT) ¢ ykazanHmeMm Hx
oOmacTteit mMpHMeHeHHA.

YK-1.1, IIK-
8.2

KB, C3

Bcero:

16

Oﬁpﬂ&ﬂEﬂT €JIbHbBIC TEXHOJIOI'HH, HCIIOJIb3YEMbICE IIPH H3VYUYCHHH THCOHILTHHDI.

1.
2.

Tpﬂlﬂ[L[I[GHI—[BIE GﬁpﬂSGEﬂTEHBHLIE TEXHOIIOIHH
l[HCTElHI_[IIGHI{BIE DﬁpﬂBGEﬂTEHLHBIE TEXHOJIOIIH, B TOM YWICIIE C BO3SMOXHOCTBIO

CHHXPOHHOI'O H aCHHXPOHHOI' O B3aHMOJJEHCTBHSI ITIOCPEACTBOM CCTH HHTEI}HET}}

HMH}opMalimoHHEIE TeXHOJIOTHH (0a3a ¢ 3JIeKTPOHHOH OHOIHOTeKOH/MeTOIHYECKHE

MaTepHalbl o JucipIriHHe B cucTeMe MOODLE/TectupoBanne B cucteMe MOODLE u

Ip.)
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5. OPTAHU3AIIUA TEKYHIEI'O KOHTPOJISI 1 ITIPOMEKYTOYHOM

ATTECTAIIHN
5.1 IIpoBegeHne TEKYINEro KOHTPOJIA 110 TeMaM/pasae/aM JHCIHILIHHbI
Tema/pasger Koanbl OneHoYHbIE )
THCIAILTHH NpoBepsieMbIX | MAaTepHAJIbI Pe3yibTarbl BHINOJHEHH S 33 JaHHH 110
KOMIIET EHIIHH | /IS TEKYIIEero Teme/pasaenay”
ol n /K KOHTPO.JIS
VK-1.1 VK-1.2 KB I IpeacTaBineH KOHCIIEKT JIEKITHI H JIP.
OIIK-4.1 IIK-
Pasnen 6.3 IIK-8.1
1. OCHOBEI IIK-38.2
NLPw VK-11 VK-12 C3 C
. 2 HTYal[HOHHAS 3aJjauya pelleHa
THHTBUCTHKA | e g 7 TTK.-
6.3 1IK-8.1
IIK-8.2
VK-1.1VK-12 KB [IpeacraBiieH KOHCIIEKT JIEKI[HH H .
OIIK-4.1 IIK-
Pazgea 6.31IK-8.1
2. O6pabotka | [IK-8.2
MeguimHCKHX | VK-1.1 VK-1.2 C3 CHTyaIlTHOHHAA 3ajJjauya pelneHa
TEKCTOB. OIIK-4.1 IIK-
6.3 [IK-5.1
IIK-8.2
VK-1.1VK-12 KB I IpeacTaBineH KOHCIIEKT JIEKITHI H JIP.
OIIK-4.1 IIK-
Pazgea 6.3 IIK-S.1
3. Coppemenn | [IK-8.2
BI€ METOJTBI VK-1.1VK-12 C3 CHTVaI[HOHHAa 3aJaya pellcHa
NLP. OIIK-4.1 IIK-
6.3 1IK-8.1
IIK-8.2

*Tema/pazden cutimaemcs 0CceoeHH il NPLL GbINOAHEHLULL 6CeX 3a0aHLiil

5.2 IIpoBeaeHne NPOMEKYTOYHOH ATTECTAINH 10 JHCIHILTHHE
DopMa NPOMEKYTOYHOH ATTECTAMH 110 THUCIHHMILIHHE — 5K3aMeH.

JTanbI NpoBeaeHN A MPOMeEKY TOYHOMN ATTEeCTAIMM:
1. Tecmoebtii KOHMPOAbL NO BCeM pa3oenam OUCLLINILH bl
5.3. Kpurepun onleHHBAHHA NPOMEKYTOYHOH ATTECT AIHH
J715 3K3aMEHa.
Bun
o «HeymoBjL.» «Y IOBJL» «Xopouio» «O TJIHIHO»
T3 - 09 % u MeHee 70-79 % 80-89 % 90-100%
OlrleHKa IPaBHJIbHBIX IPaBHIIbHBIX ITPaBIJIBHBIX IIPaBHIILHBIX
BEITIOJIHEHHS | OTBETOB OTBETOB OTBETOB OTBETOB
TECTOBOI'O
3a]aHH
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Kputepun oneHHBaHAA Pe3yJabTaTa MPOMEKYTOYHOH ATTeCT AIHHA:
MToropas oreHKa CKIIaJpIBacTCsI CYMMBI OaJIOB, ITIOJTYYEHHBIX B Pe3YIbTaTe BRIIOITHEHHS

TeCTOBBIX 3afaHHi (T3).

Tumossble 3axanusa A nposepku popmuposanua MK Ha npomekyTouHOH aTTecTanuu

3 aJaHHe T T IIposepsiembie H/IK

IIpounTaiiTe TEKCT, YCTAHOBUTE
[PABHJIBHYIO II0CJeJ0BATEIbHOCTE U
3aNHUINNTe HH@PPLI 6e3 NpobeoB U 3HAKOB
[pernuHAHUA. Y CTAHOBHUTE
TTOCIIEMOBATEIILHOCTE 3TAIIOB pa3spadoTKH
MYJIETHMOIAJIbHOH CHCTEeMEI JIJI aHaJIH3a
THCTOITATOIIOTHYECKHX H300pakeHHit 1
TeKCTOBEIX 3aKimoueHHii: 1. MHTerpainsa 24513 [IK-6.3
TIPH3HAKOR M3 H300pakeHHsI H TekcTa. 2. Coop
TAHHBIX: H300pakeHHSI H COOTBETCTR VIOIITHE
TeKCTOBEIE ormicaHm:a. 3. O0yueHHe
KTacCcH(pHKATOpa Ha 00 e IHHEHHBIX TIPH3HAKAX.
4. M3pneueHHe IIPH3HAKOB H3 H300pakeHH: C
rioMoIsr0 CNN. 5. I3BreueHne ITpH3HAKOB H3
TEKCTA C IIOMOIIBIO ST3LIKOBOH MOJIEITH.

IIpounTaiiTe TEKCT M NIPOJOJIIKUTE
[penokeHHe KpaTKHUM OTBETOM B
HMeHHTEeJLHOM Iaje:ke eJHHCTBEHHOTI 0
ynciaa. 3agaya NLP, koTopas cirenyer 3a HopMmarmz arps K-8 1
m3BJIeueHHeM cyITHocTei (NER) u CVIIIHOCTEeH '
3aKIIFOYAETCS B IIPHB €] €HHH Pa3THUHBIX
BAPHAHTOR HAITHCAHHA K CTAHIapTHOMY
TIOHSTHIO, HA3bIBaeTCs

IIpouuTaiiTe TEKCT, BbIOEPHTE HECKOJBLKO
NpaBHJIbHBLIX OTBETOB M 3aIHILNTE UX 0e3
rnpo6eJioB M 3HAKOB NpenuHaHnA. Kakue m3
TIePEUHCIIEHHEIX METOIOB HCITOJIB3VIOT CS I ABCE [IK-8.2

CO3AHHA BEKTOPHBIX IIpefl CTaBIIeH It CTTIOR? A)
Word2Vec B) TF-IDF C) BERT D) U-Net E)

GloVe

IIpounTaiiTe TEKCT U YCTAHOBUTE
COOTBETCTBHE MexkIy MoJeJbI0 U eé
KJIHYeBOIl XapaKTepUCTUKOIL. 3anuilure B
TabJaHIYy BbIOpaHHbIe OYKBbBI 10/
COOTBETCTBYHIIMMHU HoMepaMu. 1. BERT 2.
GPT 3. Word2Vec 4. TF-IDF A.
CraTHCcTHUYeCKasA Mepa BaKHOCTH CJIOBA B 1C 2D 3B 4A K-8 2
JTOKYMEHTe OTHOCHTEITLHO KOJUIeKI[HH. B.
AnropHTM 1719 00yUeHHs HeKOHTEKCTyaThbHBIX
BEKTOPHBIX ITPEJICTABIIEHHIT CJIOB HA OCHOBE
KoHTeKcTHOoro okHa. C. Mogens-TpaHcdopMep,
Ipego0yUeHHas C IIOMOIIBI MaCKHPOBAHHOTO
T3BIKOBOr0 Mogemporanusg (MLM). D.
ABTOperpeccHOHHAs MOJIelL-TpaHchopMep,
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TCHCPHPYIOIIAA TEKCT ITOCIICTOBATCIIEHO.

OneHounble CpeaCcTBA Mo JHCHHUILINHE (TIPHIoKeHHe 1 K paboueii mporpaMmMe).
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6. XAPAKTEPHCTHUKA NTH®OPMAIINOHHO-OFPA3OBATEJILHOHN CPE/IbI

B UMO co3paHa H QyHKITHOHHPYET 3IIeKTPOHHAS HH(pOpMaI[HOHHO-00pa30BaTeIbHAS
cpena (manee - DUOC), BKmo4Yaromas B ce0s 3IeKTPOHHbIE HH(POPMAI[HOHHEIE PECYPCHI,
3JIEKTPOHHEIE 00pa3oBaTelIbHbIE pecypchl. JHMOC obecrieynBaeT OCBOEHHE O0YYAIOIIHMHCSI
00pa3oBaTEebHBIX ITPOIPAMM B ITOJTHOM 00BhEME HE3ABHCHMO OT MECTA HaXOXKIEHIS
oOy4Jaronmuxcs. ONMeKTPOHHEIe OHOMHOTEKH 00eCIIeUHBAIOT JTOCTYII K IMpod) eCCHOHAIEHEIM 0azaM
JIAHHBIX, CIIPABOYHBIM H ITIOHCKOBBIM CHCTEMAM, a TaK)Ke HHBIM HH()OPMAaI[HOHHBIM PECYPCaM.

6.1 IIporpammHoe obecniedeHne, npodgeccHoHAJIbLHBbIE 0a3b1 JAHHBLIX, HH(pOPMAIMOHHbIE
CIIPABOYHbIE CHCTEMbI, pecYpPchbl HHPOPMAIHOHHO-TEJIEKOMMYHHKAITHOHHOM CeTH
«/IHTEpHET», HEOOX0ANMbIE /ISl 0CBOEHHA AUCIHILIHHDbI

1. IIporpammHoe odecniedeHne, HCIMO/Ib3YEMOE MPH OCYILECTBJIEHHH 00Pa30BaTEJILHOI0
Ipoiecca mo JUCIHILINHE:

OrepaltnoHHasa cHcTeMa Astra Linux

[Taketr OpenOffice

[Taket LibreOffice

NETOP Vision Classroom Management Software

OO6paszorarensHbId nopran OI'BY «HMHAI] uMm. B. A. Asimaszosa» MuH3apaBa PoccHu

https://moodle-new.almazovcentre.tu

CADb «HMpOuc 64» - cuctemMa aBTOMarH3aiii OHOIMMOTEK. DJIEKTPOHHBIN Karainor APM
«Uurarems» 1 Web-HpOmuc

2. IIpodeccnoHa/IbHBIE 0a3b1 JAHHBIX, HCIIO/Ib3YeMbIe IIPH O0CYIHECT BJIeHHH
o0pa3oBaTeIbHOr0 Mpoiecca mo AHCHHILITHHE:

OnekTpoHHasa OHOmoreyHas cucremMa «MenuimHckas oubdmoreka « MEDLIB . RU»
(www.medlib.1u)

OneKTpoHHASI MeJHIIHHCKas OnOnHoreka « KoHCylnsTaHT Bpadya» (www.rosmedlib.ru)
OBC «bykamny» (https://www.books-up.1u/)

OBC «lOpaiity (https://urait.ru/)

OnekrponHas 6nomoreka [Ipodu-JInd « MemguinHcKas mHTeparypa H3garenbcTa " CrielyinT " »
(https://speclit.profy-lib.ru/)

BcenmpHas 0a3a JaHHBIX cTaTel B MeJHITHHCKHX KypHailax PubMed
https://www.ncbi.nlm.nith.gov/

HayunHas snekrpoHHasg OuOnmHoreka http://elibrary.ru/

3. Pecypchbl HH(pOPMALINOHHO-T €JIEKOMMYHHKAIIMOHHOH ceTH «IHTepHET», He00X0MMbIe
V151 OCBOEHH A U CIHILTHHBI:

ITonckopeie cucTteMsl Yandex (http://www.yandex.1u/)

MymbTHMe JHITHBIH CIIOBaph IepeBoia ¢i1oB oHilaiH MynsTuTpad (http:/www.multitran.ru/)
YauBepcurerckas HHpopMartHoHHasa cucteMa POCCHA (https://wsrussia.msurwn/)
[Tyormmxkarmmn BO3 Ha pycckom s3pike (hitps://www.who.int/ru/publications/1)
MexnyHapoaHble pykoBoacTBa 1o MeguimHe (hitps://www.guidelines.gov/)

DenepanbHas 3IeKTPOHHAsI MegHIHHCKasI 6nomioreka (DOMBE) (http://www.femb.1u)

Bomb u ee neyeHne (www.painstudy.ru)
US National Library of Medicine National Institutes of Health (www.pubmed.com)
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Pycckiii MeIHITHHCKHI KypHaJI (WWW.111].111)

MunHCcTepcTBO 37ipaBooxpaHeHH s Poccuiickoi Degepanpn (Www.rosminzdrav.ruw/ministry/inter)
KubGepJlennaka — 310 HayyHas snekTpoHHas Onomioreka (https://cyberleninka.ru)

Poccuiickas rocymapcTBeHHas OHOmoTeka (Www.rsl.ru)

6.2 IlepeveHsb YUeOHOI JUTEPATYPhbI, HE00X0 MO 1151 0CBOCHH A JUCIHILIHHBL:

1. HyrymanoBa, A. b. ABTomaTH3HpoBaHHas 00paboTKa TEKCTOBBIX MACCHBOB | VUEOHHK H
ITPaKTHKYM U1 By30B / A. b. Hyrymanoa. — 2-e u3a. — Mocksa : U3marenbscTrBo FOpaiir,
2024. — 82 ¢. — (Bricmiee ob6pazoranue). — ISBN 978-5-534-20738-5. — Tekcr :
3IeKTPOHHLIH // OOpa3zoBarenbHas ImraTgopmMa OpaiT [caiiT]. —

URL: https://urait.nu/bcode/558668

2. bBromenmpHcKkas HHpopMaTHKa. KOMITbIOTEpHBIE ITPHIIOKEHHS B 3IPAaBOOXPaHEHHH H
OmoMeIHIHE ;| pykoBoAcTBO / oA pen. 3. X. lopraudda, Ix. JIx. UrmvitHO; oTB. pex. M. O@.
Yaur; nnepeBoj ¢ aHT. mox pex. I'.2. Yaymbekoson, A.H. Hapkerrua, P.C. Kosnopa. - Mocksa
['DOTAP-Menna, 2024. - 744 ¢. - ISBN 978-5-9704-8204-9, DOI: 10.33029/9704-8204-9-BIN-
2024-1-744. - URL: https://www.rosmedlib.ni/book/ISBN9785970482049.html

3. beccMepTtHeIn, M. A. MHTemeKTyanbHbeIe CHCTEMEI . VUeOHHK M IIPAKTHKYM IS
cpeIHero nmpodeccHoHaIbHOro oopazoranmsa / M. A. beccmeptHelil, A. b. HyrymaHoBa,

A. B. IImaToHOB. 2-e m3na. — Mockea : UsparensctBo HOpair, 2025 — 250 ¢. —
(ITpodeccnonanbsHOe oOpazoBaHHe). — ISBN 978-5-534-20730-9. — TekcT : 3IeKTPOHHBIH //
OOpa3zoBarenbHasd rmiatgopMa FOpaiit [caiit|. — URL: hitps://urait.n/bcode/558660

4. Hapuk, I". H. UHpopMaTHKa H MeHIMHCcKAsI cTaTHcTHKA / 1o pef. I H. T{apuk - M ockBa
['D0TAP-Meana, 2017. - 304 ¢. - ISBN 978-5-9704-4243-2. - TekcT : snekTpoHHbIH // URL :
https.//www.rosmedlib.ni/book/ISBN9785970442432 .html

5. OmempueHko, B. I1. MTH( opMaIlHOHHEIE TEXHOIOTHH B ITPO(e CCHOHAIbHOM JAeSTEIbHOCTH :
yueOHuK / B. II. OMenpueHKo, A. A. JlemumoBa. - MockBa : 'DOTAP-Meana, 2025. - 416 ¢. -
Texkct : snexrponHsbii // URL : https://www.rosmedlib.1u/book/ISBN9 785970489550 .html

0. OmempueHko, B. I. MH) opMaTHKa, MegHIMHCKAs HH(QOpPMaTHKA, CTAaTHCTHKA : VieOHHK / B.
II. OmempueHKO, A. A. Jlemuygora. - Mockga :  DOTAP-Meana, 2021. - 608 ¢. - TekcrT :
snekTpoHHEIHN // URL : https:.//www.rosmedlib.ni/book/ISBN9785970459218.html
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7. YHEBHO-METOINYECKOE ObECIIEYHEHHUE JHUCHHUIIJINMHDI

YyeOHO-MeTOHYeCKHEe  MaTepHallbl  IIPeJCTaBIEHbl  HAa  CTPaHHIE  JHCIHIDIHHBI
oOpa3oBaTelbHOro ImopTana hitps://moodle-new.almazovcentre.ru

8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JTNCHHIIJINHBI

JIlmsg  ocyIIeCTBIEHHS OOpa30oBaTelIbHOIO IIporecca ITO0 JUcCHHIUmMHe «OOpadorka
€CTECTBEHHOI'O SA3bIKa» ITPOrpaMMBI BBICIIETO O0pa30OBaHHMS - CIIEIHAIIMTET I1O CIIEIHAIBHOCTH
30.05.03 MemuuuHckaa kudepHernka [[eHTp AJMa3zoBa pacriolaraeT MaTepHaIBHO-
TEXHHYECKOH ©0a30H, COOTBETCTBVIOINEH JEHCTBVIOIIMM ITPOTHBOIIOKAPHBIM IIpaBIIAM H
HOpMAaM M OOeCIeYMBAaIOINEeil  IIPOBEJEHHE  BCEX  BHAOB  JHCI[HIUIMHAPHOH  H
MEKIHUCIHIIUIMHAPHON ITOATOTOBKHM, TIPAKTHYECKONM M HAYYHO-HCCIEJQOBATEIILCKOH pabor
O00VYYAIOIMXCS, TIPEAYCMOTPEHHBIX YUeOHOH JH CIIHITIIMHOH.

[IoMelneHHsT TIpeACTaBISIOT COOOH y4ueOHBIE AaYAUTOPHH IS IIPOBEAEHHS YUEOHBIX
3AHSATHI, TIPEAYCMOTPEHHEIX IIPOrpPaMMON JUCIHHMIUINHEL «O0paldoTKa €CTECTBEHHOI'O S3BIKa,
OCHAIllEHHBIe OOOPYAOBAHHEM H TeXHHUYECKHMH CpeIcTBaMH OOYUYeHHS, COCTaB KOTOPBIX
ornpezensercsa B I IpinoxeHnu 2 K pabodeH IIporpamMMe.

[IoMerneHHns J1s1 caMOCTOSTENBHOH PadoThl OOYYAKOIMXCS OCHAINEHBI KOMITBIOTEPHOH
TEXHHKOH C BO3MOJKHOCTBIO ITOAKIIOUEHHS K CeTH «IMHTepHeT» M oOecIleyeHHEM JIOCTYIIa K
3JIeKTPOHHOH HH(pOPMAIHOHHO-00pa30oBaTenbHOH cpelie [{leHTpa AmvaszoBa.

9. KAJTPOBOE OBECIIEYHEHHE AN CIIAII/IINHbBI

Peaymzarmusa  gucIIUIMHBEL  «OOpaloTKa eCTEeCTBEHHOI'O  S3BIKa»  OOEeCIIeUHBAETCS
IeJarornyecKuMi  paboTHHKaMH [eHTpa AiMazoBa, a TakKe JHI[AMH, IIPHBJIEKAEMBIMH
[{eHTpOoM AMa30Ba K peam3aliii JHCIIHIIIHHEL Ha HHBIX VCIIOBHSX.

10. OCOBEHHOCTH OPIrAHM3AIINNA OCBOEHHA JIUCHHUIIJIMHBI JJIA
NHBAJINIOB 1 JIUIl C OTPAHHYEHHBIMH BO3MOKHOCTAMM 3/10POBBA

OcBOeHHEe MIHUCIIHIUIMHBI HHBAIHJaMH H IJIHI[AMH C OIpaHHYEHHBIMH BO3MOKHOCTSIMH
3J0POBbS ITPH HeOOXOAHMMOCTH OCYHIECTBISeTCS KadeIpoil ¢ HCIIOIb30BaHHEM CIIEI[HATHbHBIX
MeTONOB OOYYEHHS H IHIAKTHYECKHX MaTepHalIOB, COCTABIIEHHBIX C YYeTOM OCOOEHHOCTEH
MICHXO(H3HYECKOT 0 Pa3BHTHS, HHAHBHAYAIIbHBIX BO3MOKHOCTEH H COCTOSHHS 3JOPOBbS TAaKHX
oOy4arorxcs (00y4aroIerocs).
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1O IUCITUTLINHE
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ITACIIOPT

OILHEHOYHLBIX CPEJACTB

1o gucirmimHe «OBPABOTKA ECTECBEHHOI O A3BIKA»

B pesyibTaTe H3yueHHS JHCHHILIHHBI Y 00y4aromerocs (popMHPYIOT cS cJieAy0IHe

KOMIICTCHIINN.

YK-1.1 YK-1.2 OIIK-4.1, IIK-6.3, TIK-8.1, [IK-8.2

IIpoBepsiemMbIe
Kpurepuu onieHHBaHHS 00pa30BaTeIbHbIX MeToabI OneHo4Hble
SRR L pe3yJjbTaToB KOHTPoOJIA MAaT epPHAJIbI
NJIK (koabl) -
TectHpoBaHue T3
3HAET: OCHOBHBIE THIIHI 3a71aY
Me IHIHHCKOro NLP (K1accH GpHKaIHsL, CoOecenoBaHme KB
H3BJIeUeHHE HMEHOBAHHEBIX CYII[HOCTEM,
YK-1.1IlporomuT CBSA3BIBAHIE, CYMMAaPH3aIid ) H KPHTE PHI JleMOHCTpaIHs C3
KPHTHYECKI T aHATH?3 BEIOOpa METO/IOB HX PeIlieHI. ITPaKTHYECKHX
ITPOOIIEMHOI CHTYAIIHIT YMeeT: aHATH3HPOBATH IIOCTAHORKY HABBIKOB
H QOpPMYIHPYET KITHHITYECKOI IIH HCCIeJOBATeIb CKOI
OIEHOUHBIE CYKIEHH . 3a1aum, GOoPMYIHPOBATh TPeOOBAHIA K
OAaHHBEIM H MeToaaM NLP, KpHTHUE CKH
OI[€HHBATh KaueCTBO H OrPaHHUe HIA
CYIIIEC TRYIOIIHX PEIeHIN H MOJEIeH.
3HaeT: 3TAIEI IPOEKTHPOBAHI A NLP- TecTHpoBaHe T3
KOHBelepa: oT cOopa H aHHOTHPOBAHH A
TEKCTOBBIX JTAHHBIX O BATH o H
VK-1.2 [IpUMeHseT a a AAIIL H CobeceroBaHHE KB
. HHTETPAI[H MOJETH B KIITHHIYECKHIT
CHCTEMHEII ITOIX O/ IIPH _
workflow.
IUIAaHHPOBAHHH H ~ JleMOH CTparHs C3
YMeeT: pa3padareIiBaTh IUTaH PEIEHA
pelleHIH 3a0a4 B ITPaKTHYECKHX
y NLP-3amaum, yUHTEIBAA JIHHTBHC THYE CKHE
ITpode CCHOH AL HOI - HABBIKOB
- OCOOEHHOCTH METHIIHCKOT O TEKCTA,
o0macTH. _
00BEM H KaUeCTBO JAHHEIX,
BREIUHCIHTENBHEIE PECYPCH H HOPMATHBHO-
3THYE CKHe TPeOOBaHH .
OIIK-4.1 UmMmeeT 3HAeT: OCHOBHEIE HCTOUHHKH Me THI[HHCKHX TectHpoBaHue T3
IpeJICTAaRIEHHE 00 TeKcTORBIX MaHHEIX (EHR, PubMed,
OCHOBHBIX HCTOUHHKAX KIHHHYECKIE PYKOBOJCTBA), COBPEMEHHEIE | ("oBece JIOBAHHE KB
H METOJIaxX ITOIyUYeHH A OHOIoTeKH H (hpeiMBOPKH 111 NLP
O(peCCHOHATTFHOM SpaCy, Transformers), KIroueBksie
pog (SpaCy. ) L JIeMOH CTparis C3
HH(pOpMAaIIHH, HAIlPaBIEeHIA HCCIEIOBAHINI B O0IacTH e CRITX
HaIlIPABIEeHHIX HAYUHEIX Me THIHCKOro NLP. TpaKl
HaBbIKOB

HCCIeToBaHMIl B cepe
mpodye CCHOHAIBHOI

YMeeT: OCYIIeCTBIATE ITOHCK H
pe 100 paboTKy TeKCTOBOI Me THITHHCKOI
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TEATEIIbHOCTH. HH(pOpMAIH H3 OTKPHITHIX H
CIIeI[HATH3HP OBAHHBIX HCTOYHHKOB,
IIPHMEHATE OAa30BEIE H COBpeMeHHEIE NL P-
ANTOPHTMEI 714 €€ aHAIH34.
e 3HAeT: IPHHIMITEI HHTET PAIIHH TeKCTOBOI TecTHpOBaHIE T3
HHQOPMAITHH (3aKIF0UeHII Bpaueil,
IIPOTOKOIIEI) C JAHHBIMH CHTHAIOB H Cobece10BaHHE KR
ITK-6.3 Pa3zpabarsiRaeT M300pakeHIil B KOMITIIEKCHBIX
CHCTeMBI 00paboTKH IIHArHOC THYECKHX CHCTeMAX. JleMOHCTpAITILs: 3
Me [HIHHCKHX CHTHATOB YMeeT: IPoeKTHPOBATh apXHUTEKTYPY
H H300paKeHHil. CHCTEMBI, B KOTOPOI MOIyIs NLP TTPaRTIHCCRILE
IOTIOIH AT QHAIH3 Me THIIHCKHX HaBBIKOB
M300pak eHHIT, H3BlIeKas KOHTEKCT H3
TEKCTOBBIX OIIHMCAHMIL.
[TK-8.1 Hcmmonb3yeT TecTupoBaHie 13
MeTOBI HHAKEHEPHH 3HAeT: OCHOBHBIE Me JHIIHHCKHE OHTOIOTHH H
3HAHMIT A pazpaboTkn | Tezaypycsl (UMLS, SNOMED CT, MKB), Cobece10BAHHE KR
OHTOJIOTHIT ITPeAMETHOI | IIPHHIMHITEI HX IIOCTPOEHHA H HCIIOIb30BAHN A B
o0IacTH: BEIJIETIEHHE jagadax NLP. TleMOHCTpaIHs 3
OCHOBHBIX TTIOHATHIT YMeeT: BRIZAENATh KIFOUeBbIe KOHIIETIIIH H CBA3H
( KOHI[ETTIHIT) M3 Me JHITHHCKHX TeKCTOB, HCIIOIb30BaTh H TPARTHITACCRILA
IIPeIMETHOI 00IIacTH aJaITTHPOBATE CYIIECTBYIOIIHE OHTOIOTHH IS HABBIKOB
(HLCITHILIIIHEL) H pelleHHA 3aa4 HOPMATH3AIIH H CB 351 BAHIA
OITpeJIeIeHHE CBA3EMH CVIIHOCTET.
Me K Ty TIOHATIIMIL.
TectHpoBaHue T3
3HAeT: COBpeMEHHEIE apXUTeKTYPEl NLP-Moenen
rnyookoro obyueHns (Tpancgopmepsl, BERT, CobeceqoBaHIe KR
ITK-8.2 Hcmons3veT GPT) u MeTo/IpI HX aganTaiui (fine-tumng) s
COBpPEMEHHEIE IIOAXOMEI | MeAHIHHCKIX 3a/a4. TleMOHCTpaITHs ok
IIPH pa3paboTKe YMeeT: IPHMEHATH ITpeIo0yUeHHbIEe A3bIKOBEIE
HHTEJUIeKTYallb HbIX MOJIEIH LA PEIeHI S CIIeI(Irye cKIx HparLHFCCRIX
CHCTEM [T Me THIHHEI Me JHITHHCKHX 3a7a4 (HaIpHMep, KIacCHQHKAIH I HaBbIKOB
H 3paBOOXPAHEHHA. IIHArHO30B, OTBETHL HA BOIIPOCH 110 KITHHIYECKHM
PYKOBOJICTBAM), OL[EHHBATh HX
ITPOH3BOJHTEILHOCTh H HAJIEKHOCTB.
OIEHOYHLBIE MATEPHAJIBI JIVIXI TEKYHIEI' O KOHTPOJIA
KpHuTepun oneHHBaAHH A
Kpurepun «HeyaosJ1.» «¥Y 10BJL» «X 0poIo» «OTIANIHO»

25




KB - JleMOHCTpaIM OTBET HE JIOTHYEH, JIeMOHCTpaIH s JIeMOHCTpaIis
OTCYTCTBHSI 3aITYTaHHOCTE TTITYOOKHX 3HAHHIT
OTBETHL Ha 3HAHHH. OTBETA. 3HAHMI IO 3aJaHHOMY H YMEHHE
KOHTPOJIbHEIE [IpocTpanHoe BOITPOCY H YMEHHE OTBEYATh Ha
BOITPOCEI H3II0KEHHE [Iyramiiia B YeTKO OTBEYATh Ha BOITPOCHI.
COZIEPKAHHS CYTH HaYYHBIX BOITPOCHL. M3rmiime
3aJTaHHOI' O TIOHSTH SIX. KPaTKIIl OTBET. SIcHOe, YeTKoe
BOITpOCa. H3I0KEHHE
Tpebyrorcs COJIEPKAHHS.
[Iyranmia B IOTIOIIHHTEIb HBIE
HaYYHBIX BOITPOCHL. OTCYTCTBHE
TTOHSITH SIX. IIPOTHROPEYHBOH
HH(POPMAL[HH.
OTCYTCTBHE
OTBETOB Ha P Brnagenne
ITOTIOIHUT ETILHBIX, TEPMHHOJIOTHEH.
HaBOISAIIHX
BOITPOCOB.
C3- OTCYTICTBHE JleMOHCTpaIH s JleMOHCTpaIH s JIeMOHCTpaIis
CITOCOOHOCTH CITOCOOHOCTH CITOCOOHOCTH CIIOCOOHOCTH
PertieHue aHAIIN3HPOBATH aHaIIN3HPOBATh aHAITH3HPOBAaTh aHaIII3HPOBATh
CHTYaI[HOHHBIX CUT VaI[HIO, CUTYaI[HIO, HO CHTYaI[HIO, YMEHHE CHTYaI[HIO,
3a7au HEeYMEHHE HalTH HEYMEHHE HAHTH HaHTH PEIEHIE B YMEHHE BCEraa
IIPaBHIILHOE IIPaBHIILHOE OO0 HAHTH PEILECHHE B
PELIEHHE, H3-3a PEIIEHHE, HECTAHAAPTHOM ro00H
OTCYTCTBHSI BCIIEICTBHE CHUTYaI[HH, HCIIONB3YS | HeCTaHJapTHOMH
SHAHHII. HeJOCTaTOYHOr O ITOITYYEHHEIE 3HAHH . CHTYaI[HH.
YPOBHS 3HAHHII. OTBET HEIIOIIHBIH, JleMOHCTpaIis
TpeOyeT YTOUHEHHA. IITyOOKHX
TEOPETHUYECKHX
3HAHHUH U
HABBIKOB
IPAKTHYECKOH
PaboTHI.

Tema 1 «OcHOBBI ﬂﬁpﬂﬁﬂTHH ECTECTBCHHOT O H3bIKA H JIHHI'BHCTHKN.»

[TpoBepsiembie komrteTeHIIMH H M JIK (Koms1), ¢ opMEpyeMble ITPH H3YYeHHH TeMBI: IIepeYeHb
VK-1.1VK-12OIIK-4.11IK-6.31IK-8.1 I[IK-8.2

KGHTPGJ]LI{BIE BOITPOCEI ITO TEMCE.

Ne i/m1

Jaganue

IIpoBepsieMble
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NIK

Bompoc 1: Yto moHmMaeTca oJ 3ajjaueil «I13pmeueHiie HMeHOBAHHEBIX
cymHocTeip» (NER) B KoHTekcTe MeqHIfHHCKOro NLP? I1puBemiTe TpH
IIPHMEPA THIIOB CYIITHOCTEH, KOTOPEIE BaKHO H3BIEKATh M3 KIHHIUE CKIX
TEKCTOB.

StanoH: NER — 3To 3ajjaua aBTOMATHYECKOTO BRIABIEHH A H KIacCH(PHKAI[HH
KITFOUEBBIX 37€ MEHTOBR HH()OPMAIIHH (CYIITHOCTEI) B HECTPYKTYPHPOBAHHOM
TEKCTE B 3apaHee OoIpeelleHHbIe KaTeTOPHH. B Me THIMMHCKHX TEKCTaX K
BaKHBIM THIIAM CVIIHOCTe oTHOocATCA: 1) Ho3omormin

(Di1agnosis/Problem): Ha3BaHia Gone3Hell, CHHIPOMOB (HaIlpHMep, «CaxXapHBIil
mabeT 2 Tiray, «HHGapKT MHOKapAa» ). 2) JIekapCTBEHHBIE CPeACTRBA

(Drug): TOproBeie H MeXKyHAPOIHEIE HEIIaTeHTOBAHHEIE HA3BAHH A IPEIIapaToR,
BAJI®I (HampnMe p, «aMOKCHI[IULTIHHY, «HOYITpoden»). 3) AHATOMITUECKHE
CTPYKTYPHI (Anatomy): oprassl, TKaHH, YacTH Tela (HaIpHMep, «IIeYeHb,
«IPOKCHMATBHBII OTIe] GeIpeHHON KOCTID?).

OIIK-4.1

(R

Bompoc 2: OnHIimTe KIH0YeBbIe JIHHTBHCTHYECKHE 0COOEHHOCTH Me JIIHH CKIX
TEKCTOB (HCTOPIAX OOIEe3HH, BRIIMHCKAX), KOTOPBIE OCIOKHAIOT HX
ABTOMATHYECKYEO 00paboTKYy.

OtanoH: 1) Beicokmii ypoBeHs a00peBHATYP H aKPOHIMOB: MHOKECTBO
crieruuHbIX coxparmeHuii (HAJ[, XCH, Y/1/1), koTopsie MOT'YT OBITE

MHOT 03HauHbIMH. 2) HecTaHmapTHad opdorpadid i oneyarku: OMmMOKH IIpH
OBICTPOM BRO/IE, HCIIONB30BAHHE Pa3TOBOPHEIX (popM. 3) CIOKHELI CHHTAKCHC I
IIPOITYCK CIIOB: 1 CITONb30BaHHeE SILIMIICHCA, HETIOMHBIX ITPe /IO K e I,
TenerpadHoro cTwid («CocToAHHE YIOBIeTBOPHTEIbHOE. JKamob HeT.» ).

4) CHHOHHMH A H BapHATHBHOCTh TEPMHHOB: OHO 3a00lIeBaHie MOKET
OINCHIBATHCA Pa3HBIMH (JOPMYIIHPOBKAMH («KapIHHOMA JIETKOTO», «PaK
TETKIXY, «OPOHXOreHHAS KapIIIHOMA ).

OIIK 4.1

Bompoc 3: B yeM 3aKIIF0UArOTC S OCHOBHBIE PA3IIHUHA Me KTy CTeMMIHT OM H
TeMMAaTH3aIHel B mpeoopaboTke TekcTa? Kakoil MeTO]T IpeMIOYTHTeIbHee
L 00padOTKH Me JHITHHCKOH TePMHHOIIOTHH H IToUYeMy?

StanoH: CTEMMHHT — 3TO 3BPHCTHYECKHIT IIPOIecc oTceueHHI apPHKCOB I
IIOYUEHHA OCHOBEI CIIOBA (HAIIPHMe], «THAa0eTHUYeCKIIDy —

«mnabeT»). JleMMmaTH3aIHA — 3TO MOP(OIOTHYECKIIT aHAIN?3, BO3BPAII[AROIIIIT
CIIOBAPHYI opMy (IeMMYy) CIIOBA ¢ YUETOM UacTH PeuH H KOHTeKCTa
(HarpmMep, «aIHadeTHYeCKHIDy — «IHadeTHuecKiD [IIpil. |, Ho «0omemy —
«Oomets» [rm.]). J1d MeIHCKON TePMITHOIOTHIT

IpeIIoUTHTeIbHEe JIeMMATH 3allid, TaK KaKk oHa oOecIieurBaeT 0ollee TOUHYEO
HOPMATH3AI[HE0, KPHTHYECKH BAKHYIO LA IIOCTEAYIOINEro CBA3bIBAHHA
TEPMIHOB C OHTONIOTHAMH (HAIIpHMeP, ITPaBIIFHOE IIPHEE [JeHIHE
IIPHIAraTeIbHbIX H CYIIECTBHTEIbHBIX K eIHHOMN ()OpMe TIOHATHA).

YK-1.2

Borpoc 4: O0sacHUTE IIpHHIIL padoTel Mojenn TEF-IDF. IToueMy oHa MOKeET
OBITH TIONIEe3HA I 3aJa4 KIacCH(MHKAIHH MeIIHHCKHX JOKYMEHTOB?

StanoH: TF-IDF (Term Frequency-Inverse Document Frequency) —
CTATHCTHUYeCKad Mepa, HCIIOIb3yeMas 1A OIle HKH BaKHOCTH CIOBA B
JOKYMeHTe OTHOCHTEIHHO KOJUIEKIHH JOKYMeHTOR (Kopiryca). TF (gacTora
TEPMIHA) H3MePAET, KaK YacTO CIIOBO BCTpedyaeTca B JokyMmeHTe. IDF (oOpartHad
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yacToTa JOKYMEHTA) YMEHBIIIAET BeC CIIOB, YACTO BCTPEYAROIIHXCA BO MHOTHX
TOKyMeHTax Kopiryca (HampumMep, cror-cior). TF-IDF monesHa 4
KIIaCCH()HKAIIH, TaK KaK Ipeo0pa3yeT TEKCTHI B UHCIOBEIE BEKTOPEI, TE
KakKJ0e H3MEPEHIE COOTBETCTBYET BeCY 3HAUWIMOI O TEPMHHA. DTO IIO3BOIAET
ANTOPHTMAM MAIIIHHHOTO O0YUeHIA Pa3THYATh TOKYMEHTHI 110 TEMATHKE
(HarpIMep, OTHAEIATE KapAHOIOr HUeCKIEe HCTOPHH OOlIe3HH OT
HEBPOIOTHYECKHX HA OCHOBE KIIFOUYEBBIX TEPMHHOR C BEICOKHM TF-IDF).

N

Borpoc 5: Yto takoe word embeddings (BeKTOpHEIE ITPeCTABIEHHA CIIOB) H B
yeM HX KIFOUEeBOe ITPENMYIIECTBO IIepe T MOIeIAMH «MEIIIOK clIoB» (Bag-of-
Words)? ITprBeHTe IIPHMeP CEMAHTHYeCKOro ceroiicTea word embeddings.

Stanod: Word embeddings — 3To IDTOTHEIE, HH3KOPa3MepPHBIE BEKTOPHEIE
IIpeICTABIEHH CIIOB, TIOMyUYEeHHbIe TaKHM 00pa30M, UTO CEMAHTHUECKH H
CHHTAKCHYEeCKH ONM3KHE CTI0BA HMEIOT OIH3KHE BEKTOPH B BEKTOPHOM
IIpocTpaHCcTBe. KiroueBoe IIpeHMyIecTBO Iepel] pa3pexkeHHbIM Bag-of-Words
— CIIOCOOHOCTH VIIABIHBATh CEMAaHTHUYECKHE OTHOIIEHHA MeA Y CIIOBAMIH
(CHHOHIMHEO, QHAJIOTHIO ), 4 He TOIBKO YacTOTy. IIpHMep ceMaHTHYECKOr O
CBOJICTBA: B IIpoCTpaHCTBE BEKTOPOB, O0YVUEHHBEIX HAa MeJHIMHCKHX TEKCTaX,
MOKET BRIIOIHATHCA aHAIOTHA: BEKTOP(«HHCYIIHY ) - BeKTop(«amader») +
BEKTOP(«THIIEPTEHIH D) ) =~ BEKTOP(«IHAIAIIPIUD? ), YTO OTPAKAET CBA3D «JIEUeHIE
X 1pu Gole3HH Y ».

IIK-8.2

Borpoc 6: KakoBEl OCHOBHEIE 3THUECKHE ITPOOIeMBL, CBI3aHHBIE C
nmpuMeHeHneM NLP K MeIIITHCKHM JAaHHBEIM ITalpeHTa? Ha30BHTE He MeHee

Tpex.

OtanoH: 1) KoH(QHAeHITMAIFHOCTE H 3all[HTa JAHHEIX: PICK KOCBEHHOIT

JIeaH OHIMH3AI[HH TIAIHeHTa Jaxke IMOCle yIadleHHd IIPAMBIX HIeHTH()HKATOPOB
(OHO) yepe3 COBOKYITHOCTh VHHKAIIBHBIX MeIHIHHCKIX (DAKTOB B TEKCTE.

2) Cmeilnenne (bias) B MO AX: AJITOPHTMEL, 00OyUeHHBIE HA JAHHBIX H3

OIIpe JIeIEHHBIX TIOITYILAINII HIIH VUpe K IeH, MOT'yT paboTaTh XyKe i
APYTHX TPYIOIL, YCYTYOIA1 HEPABEHCTBO B 3IPABOOXPAHEH L.

3) OTBeTCTBEHHOCTh H HHTEPIIPETHPYEMOCTE («UePHBII AIHKY ). CIIOKHOCTE
OOBACHEHHA PEIlleHIT CIIOKHEIX MOJelell (HallpHMep, TpaHCGOPMEPOB) Bpauy
HIH TAIHEHTY, YTO KPHTHYHO LA IIPHHATHA KIHHITUECKHX PellleHHI].

4) UudopmirpoBaHHOe coriacue: Hcmoms30BaHie HCTOPHYECKHX TEKCTOBBIX
JAHHBIX I HCCIedOBaHHIT, Ha cOOp KOTOPHEIX He OBLIO IIOIIYUEHO ABHOIO
COTJIACHA 14 I[elell aHAIH3a ¢ IToMoIsio HI.

YK-1.1

Bormpoc 7: OnmuimTe ABa OCHOBHEIX ITOAX04a K TOKEHI3AIHH TeKcTa. KaKoil 13
HHX MOKeT OBITEL OOlIee ITOIXOIAIIIM U1 TOKeHH3AIH KITHHIUe CKHX 3aITHCcell,
COJIePKall[iX COCTABHEIE TEPMHHEI (HAIIPHMED, (K EIIYIOUKORO-KHIIIEYH LI
TpakT»)?

OtanoH: 1) ToxkeHH3aIA HA OCHOBE IIPOOETOBR H 3HAKOB IIpeIHaHN A IIpocToe
pazeneHHe CTPOKH 110 ITpodeaaM H ITYHKTYaIHH. 2) TOKeHH3aIHA ¢ TIOMOIIBIO
Mozeneil (Harpimep, B SpaCy i BERT): Hcmons3o0Bane 00YUeHHBIX
AITOPHTMOB, KOTOPEIE TIOHHMAKOT, UTO HEKOTOPEIE ITOCIE IOBATETEHOCTH
CHMBOJIOB JOJKHBI OCTABATH CA € HHEIM TOKeHOM (Harpumep, «Hpro-Hopky,
«KeTyIOYKOBO-KHILEYHBNID) ). 1A KIIHHHYEeCKHX 3aIlCell ¢ COCTABHBIMI
TePMHHAMH IIPe JIIOUYTHTEIIFHEE BTOPOH ITOAX0M, TaK KaK OH ITO3BONIAET
COXPaHATE CMBICTIOBYIO I[ETTOCTHOCTE CIOKHEBIX MEJHIIHCKHX TEPMHHOB, UTO
KPHTHYHO J714 ITOCIIe YO INET O H3BIEUEHHA CYIITHOCTEH H CBA3RIBAHH C
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OHTOJIOI FLAMI.

Bormpoc 8: UTo Takoe KOPITyC (corpus) B KOHTeKcTe NLP o ueM
AHHOTHPOBAHHEII MeTHIHHCKHI KopIryc (HampmMep, n2¢2, MIMIC-III)
OTIIHYAETCSI OT HEAHHOTHPOBAHHOIO?

OtanoH: Kopiyc — 3710 Gonbilad H CTPYKTYPHPOBAHHAA KOJUIEKIH TEKCTOR,
HCITONIB3YeMAasd I CTaTHCTHUECKOr0 aHaIH3a, IIPOBEePKH THHTBHCTHUECKH X
IIPaBIII HIH 00yUYeHHA MoAeneil. HeaHHOTHPOBAHHENT KOPITYC COMEPAKHT TONBKO
HCXOJHEIE TEKCTRI. AHHOTHPOBAHHEII Me THIHHCKII KOPITYC JOIIOTHHTEIEHO
COIEPAHUT pasMeTKy (annotations), BEOIOIHEHHYIO 3KCIIEPTaMH-KITHHHIHCTAMH.
JTa pa3iMeTKa MOKET BKIFOYATE: TPAHHITEI H THITEI Me JIITHHCKIX CYIIHOCTEIL,
CBA3H MKy HHMH (OTHOIIEHIA ), HOPMAaTH30BaHHbIE KOAbI OHTOIIOTHI
(Harmprmep, UML S CUI). Takue Kopiryca CIy&ar «30JI0TEIM CTAHIAPTOM) I
00yUYeHHA H OI[eHKH MoJeneil Me JHITHHCKOro NLP.

OIIK+4.1

Borpoc 9: O0BACHNTE, KaK IIPHHIMIIL «pa3pekKeHHOCTH JaHHEIX» (data sparsity)
IposBIIeTcA B Moaei Bag-of-Words i kakmMm o6pazoMm word embeddings
IIOMOTAI0T 3Ty IPOOIeMy CMATUHTE.

StanoH: B momemt Bag-of-Words Kak QeI YHIKAILHBOI TEPMHH B KOPITYCE
CTAHOBHTC A OTHEIBHBIM H3MePEeHIEM B OTPOMHOM pa3pe KeHHOM BEKTOPE, TIE
OOJBIIIMHCTRO 3HAYEHHIT — HYIH 1A TF000r0 KOHKPETHOT O JOKYMeHTa. 3TO
IIPHBOIUT K IPOKIATHIO Pa3MEPHOCTH H IDTOXOH CIIOCOOHOCTH MOJIEIIH K
0000meHHr0. Word embeddings peraro T 3Ty mpobiieMy, IIpeacTaBILAd BCE CIIOBA
B BH/IE TIJIOTHBIX BEKTOPOB (PHKCHPOBAHHOI (H MEHBIIEH) pa3sMepHOCTH
(Harmprmep, 300). CeMaHTHUe CKH OIIH3KHE CIIOBA ITOIIAIAI0T B OII3KHE 00IacTH
IIPOCTPAHCTBA, UTO II03BOJLIET MO 0000IIaTh 3HAHIA Ha CIIOBA, KOTOPEIE He
BCTPEUYAIHCH B OOYYAOIIIX JTAHHBIX, HO HMET CXOKHEe KOHTEKCTHBIE
yIOTpeOIeHN (HaIIPHMeP, «THIIEPTEH3ID) H «apTepHaTbHAad THIIEPTOHHD) ).

IIK-8.2
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Bompoc 10: Kakue 1Ba OCHOBHBEIX MeTOHA HCIIONb3YVIOTCA LA CO3MaHnd word
embeddings? KpaTko oIIMIIHTE HAEH OHOIO H3 HHX.

OtamnoH: J/[Ba oCHOBHBIX MeToa: 1) Word2Vec (anmropuTMsel SKip-gram IIH
CBOW), 2) GloVe (Global Vectors for Word Representation). Huea Skip-gram
(113 Word2Vec): Anropurm odydyaeT HEITPOHHYIO CETh IIPeICKa3bIBaTh
KOHTEKCTHBIE CIIOBA (COce el ) 10 3aJaHHOMY IleJIeBOMY CIIOBY. Harprmep, i
CIIOBA «HHCYIIHH» MOJENIh YUHTCA IIPe ICKA3LIBATh BEPOATHEIE OKPYAKAFOIIIHE
CIIOBA, TaKHe KaK «BBOJHTEY, «03a», «aHadeT». B mpolecce o0yueHIA
KOPPEKTHPYIOTCS Beca CETH, H HTOTOBEIe BEKTOPHEIE IIPe/ICTaBIeHILA CIIOB H3
CKPBITOTO CIIOA H cTaHOBATCA embeddings, oTpamarolHMI KOHTEKCTYaIbH YO
OIH30CTE.

IIK-8.2

CHT}"HI_[HDHHLIE 344 110 TSMCE!

No i/m1

Jaganne

IIpoBepsieMbIe
HNIK

3agaua 1: Bam mmpegocTaBIun HAOOP CHIPHIX TEKCTOB BEIIHCOK H3 CTAI[HOHAPA B
¢opmare TXT. g mocie gyroiero o0yueHna NER-Mo e HeoOX0Mimo
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IpoBecTH IpefoOpadoTky. CocTaBbhTe CIIHCOK M3 5 IOCTIe JOBaTelbHBIX IIar OB
mpero0paboTKH (HAIlpHMe P, OUMCTKA, TOKeHH3AI[H. .. ) H 1A Ka&JOr 0 KpaTKo
00OCHYIITe ero Iemb.

StanoH: 1) OuncTKa OT CIyAeOHBIX CHMBIOB H HOPMAII 3 Al

KOJHPOBKH: Y JalleHHe He CTAaHJAPTHBRIX CHMBOIIOB, JIHIIHHX ITPOOEIIOBR,
npHBeeHne K e qHHOIH KoaupoBke (UTF-8). I[Jens: oGeciieunTs cTabILIEHOCTh
Pa0bOTHI TEKCTOBBIX IIPOIIECCOPOR H H30e&KATh OIMMOOK ITApCHHTA.

2) IlpuBeeHNe K HIZKHEMY PETHCTPY (C

OCTOPOKHOCTBIO ): I]ens: YHH(PHI[HPOBATE CIOBA 11 YMEHBIIIEHHA pa3Mepa
cioBaps. BadicnHo: MOKET OBITh OTKIIOUEHO 11 ab0peBHaTyp (HA]) IIH MeH
COOCTBEHHBIX, €CIIH 3TO KPHTHYHO. 3) ToKeHM3aIliA ¢ Y4eTOM Me JHITHHCKOIT
crelpdurm: M cromp30BaHne MOJIETH, COXPaHAIOIIeil COCTaBHEIE TEPMHHEI H
abOpeBHATYPHL. []ens: pa30HTh TEKCT HA CMBICTIOBEIE €HHHIIEL (TOKEHEI) I
TalTbHeIIero anamisa. 4 ) JleMMaTH3aI[HI C Me THIIHCKIM

clIoBapeM: I[esn: IIPHBECTH CIIOBA K HAYATBHOM (pOpMeE ¢ YUeTOM Me THITHHCKOI
MOP(OIOTHH, UTO YIYUIIHT COIIOCTABIEHHE TEPMIIHOB.

5) O6paborka/HopMamm3aId ab0peBHaryp: PacimdpoBKka 4acTo
BCTpeUaroIuxca ab0peBHATYP C IIOMOIIBI0 3apaHee ITOATOTORIEHHOIO CIIOBap
(HarpMep, « UBC» — «uimemuyeckad 001e3Hb cepaia» ). Ifess. TIOBBICHTE
COTTIaCOBAHHOCTH TEKCTA I MOJENel, He 3HAKOMBIX C COKPAIIEHH M.

3amaua 2: ITpH aHamH3e TeKCTa BRIIMHCKH ¢ ITOMOIIB0 TF-IDF BBl OOHApPYKIIIH,
YTO CaMFEIe BEIC OKHE Beca IIPHCBOEHEI CTOBAM «TIAI[HEHT, «COCTOIHHE,
«Kamo0e». OIHAKO 3TH CIIOBA He HECYT JQHArHOCTHYECKOI I[eHHOCTH. B ueM
IIPHYIHA H KaK MOKHO HCIIPABHTE CHTYaI[HI0, He MeH AT MoJiens TE-IDE?

StanoH: [IprnunHa; STH CII0BA ABIAIOTCI MeIIHHCKHMH CTOII-CIIOBAMH — OHI
OYeHb YACTOTHHI BO BCeX JOKYMeHTaX KOpITyca (BBIIIHCOK), HO HX
HH(POPMATHBHOCTE IS Pa3IHUeHI I KI1acCOB (HaIpHMep, I10 3a00IeBaHILIM)
Omi3ka K HyiIr. MexaHmsm IDF Heoc TaTOUHO ITOAABILAET HX, €CIIH OHH
BCTPEYAROTCS TIOUTH B KaKJAOM JTOKYMEHTE.

PereHne: PacCMpHTE CTAHIAPTHRIN CIIHCOK CTOII-CIOB 1A
AHTIIIICKOTO/PYCCKOr0 A3BIKA ITpeIMEeTHO-CIIe IIF(PITUHEIM

CITHCKOM MeJHITHHCKHX CTOII-CIIOB. B 3TOT CIINCOK ClIeyeT BKIFOUHTh OOILHE
KIHHIYeCKHE TEPMHHEL, He HECVIIHE TH(depeHIMPYIOIeil Harpy3KH B JaHHOI
KOHKPEeTHOI 3a/iaue (HaIlpHMep, «ITal[HEeHT», «Kalo0bD), «COCTOIHHE,
«3aKIFOYEHHEY, «PeKOMEHIAI[HID) ). Y IaleHHe 3THX TOKeHOB 0 pacuera TF-
IDF I103BOJHT IIOBLICHTE BeC JeHCTBHTEIBHO 3HAUHMBIX HATHOC THUE CKIX
TEPMIHOB.

YK-1.1

3amaua 3: Mogens, oOyuenHas Ha word embeddings ¢ kopryca

oO1eMe THITMHCKHX cTaTeil (PubMed), mmoxo paboTaeT IIpH H3BIeUEHHH
CYITHOCTeH H3 TeKCTOB IICHXHATPHUYECKHX KIHHHUYeCKHX 3aIlHCel, T/le MHOTO
CIeI[H(PHYeCcKOi TePMHHOIOTHH («IeIlepC OHAIH3AI[LD), «epeall3aIiD: ).
[TpeqoKHTe CTPATEr IO aJallTAI[HH BEKTOPHEIX ITPeACTABIEHIII CIIOB II0]T
HOBVIO ITPeIMETHYEO 00I1acTh Oe3 cOopa OrpOMHOr0 HOBOTO KOPITyCa.

StanoH: HeoOxXoaMO IIPHMEHHTE Too0yUueHHe (fine-tuning) cyImecTBVIOIIHX
word embeddings Ha HeGOIBIIIOM CIIEI[HAII3HPOBAHHOM KOPITYCe
IICHXHATPHUECKHX TeKCTOB. CTparerud: 1) B34rs mpemo0yueHHbIE BEKTOPEL
(Hanmprmep, Word2Vec Ha PubMed). 2) CoGpaTs OTHOCHTEIIBFHO HeOOIB IO
KOPITYC IICHXHATPHYECKHX 3aIHC e (JOCTaTOUYHO HECKOIBKHX THICAY
TOKYMeHTOR). 3) IIpomomknTs oOyueHiie Mojenn Word2Vec Ha 3TOM HOBOM
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KOpITyCe, HHHITHATH3HPYA Beca Ipe JoO0yUueHHEIMH BeKTOPaMH H HCIIOIb 3y
MAIbIi TeMIT O0YUeHHA. 5TO ITO3BOIHT «CMECTHTE» OOIIIe BeKTOPHL B 00IacTh
IICHXHATPHYECKON TEPMIHOIOIHH, YVTOUHHB CBSI3H MeKTY CITeI[H(IUHBIMI
TEPMHHAMH, COXPaHHB IIPH 3TOM OO0IeMe JHIHHCKIE 3HAHILA.

3amaua 4: Brl pazpabareiBaeTe CHCTEMY IS CKPHHITHTA COIMHATBHO-OITACHBIX
BEICKA3bIBAHIII ITAI[HEHTOB B IICHXHATPHI. Kolera IpemiaraeT ;i
KIIaCcCH()HKAIIH HCIIONb30BaTh TOIBKO YacTOTy cIoB (Bag-of-Words).
KpHTHUeCKH IIpoaHATH3NPYIiTe 3TOT IIOJIXO. HA30BHTE JBE eT0 clalkle
CTOPOHHI B TAHHOM KOHTEKCTe H ITPeIOKNTe Oolee IOAX0IAIIYE0
albTEPHATHRY H3 PacCMOTPEHHBIX METOJIOB.

OtanoH: Kpurnka Bag-of-Words: 1) IToTeps KOHTeKCTa H ITOpAIKa CIoB: Dpa3za
«XOUY KHTBH» H (HE XOUY KHTEH» OYIYT HMETh CXOKHIT BEKTOP, TaK KaK COCTOAT
H3 OJHHX H TeX /K€ CIIOB, HO IIPOTHBOIIONOKHEI 110 CMBICTY. OTO KPHTHYHO I
aHaH3a HACTPOEHH I H PHCKOB. 2) UITHOpPHpOBAHHE CHHOHIMIH H

MHOT 03HAYHOCTH: Pa3Hbie OPMYIIHPOBKH OFHOM YTPO3HI («HABPEIHTE cebey,
«CBECTH CUETHD», «CYHIIHI») He OyAYT CeMaHTHUYEeCKH COTHKEHBI.

[IpemmaraeMad ansTepHaTHBA: Hcmonb3oBanie mpeqo0yueHHBIX wWord
embeddings (HamrprMep, fastT ext, yUHTEIBAROIMIOT MOP(OIOrHIO ) B KOMOHHAI[IH
C IIPOCTOI HelTpoceTeROI apXUTeKTYPOI (HAaIIpHMep, YCpe THeHHe BEKTOPOB
CIIOB JTOKYMEHTAa + ITOIHOCBI3HBNT KIIacCCHPHKATOP). ITO ITO3BOIHT YUECTh
CeMAaHTHUe CKOe CXOJICTBO Pa3HBIX (POPMYITHPOBOK H, B HEKOTOPOIT CTeIle HI,
KOHTEKCT Uepe3 COCeHIHE CIOBa.
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LN

3amaua 5: B TekcTe HCTOpHI O0JIe3HH BCTPeTIIAch pa3za; « BOIBHOI OTPHI[AET
HAH, C1, Th. Y] 18 B MuHH.». [IpeMIOXKNTe alr OPHTM AEeHCTBII 1A
KOPPEKTHOII ITpe1o0paboTKH 3TOI (passl mmepe 1 moaadeil B NLP-Mopens,
paboTaroIy0 Ha TeMMATHIHPOBAHHEIX TOKEHAX.

OtamoH: 1) Pacrio3HaRaHie H pacimidporka abopernaryp: W crmoas30Barh
3apaHee IIOATOTORIEHHBIN CIIOBAPh KIHHIUeCKHX a00perHaTyp. Pe3yubTar:
«BOMLHOI OTPHITAET HACIEACTBEHHAL OTATOIIEHHOCTh AaHAMHE3a, CaxXapHbIl
mabeT, TyOepKyie3. YacToTa JeIXaHud 18 B MHHYTY.»

2) Toxenm3aid: Pa30HTE TEKCT HA CIIOBA M 3HAKH ITPEITHHAHHA, COXPaHAd
COCTABHBIE UICIIEHHO-OYKBEHHEIE KOHCTPYKIHH («18», «B», «MIHHYTY»).

3) JlemmaTH3aIHA ¢ VUETOM KOHTEKCTa: IIpHBeCcTH clIoBa K HOPMAIbHOM (popMe:
«OOIBHOIT» — «0OIMBHOIDY, «OTPHIAET) — OTPHI[ATh), «HACIeICTBEHHBID) —
«HaCIeICTBEHHBIID), «OTATOIEHHOCTEY» — «OTATOIEHHOCTEY H T.]I.

4) Y naneHme oOIIIX CTOI-CIOB (OIIHOHATEHO): MOKHO YIAIHTE IIPeJIOTH I
COIO3HI («BY» ), €CIIH OHH He HeCYT CMEICIIA I KOHKPEeTHOII 3aaui. FiToropas
IOCIIeOBATEIBHOCTE TOKEHOB TOTORA JIJLA aHATH3A.
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3amaua 6: I1pu aHammze 1oroB padboTsl NER-CHCTEMBI BRI 3aMETIUIH, UTO MOJIEIhb
IIOCTOSAHHO ITYyTAET CYIIMHOCTH «JIeKapcTBO» H « AKTHBHOE BEIIIECTBOY
(HarpmMep, « ACIIPHH» (TOPr. Ha3B.) H «ale TIIC AIHI[IUIOBAA KICIoTay ). C
KAaKHMH JIHHTBHCTIHYECKHMH OCOOEHHOCTAMH MEJHIIHCKOTO TEKCTA 3T0 MOKET
ObITH cBa3aHO? IIpemoxiTe IBa BO3MOKHBIX PellleHIA 3TOH ITpobieMsl Ha
YPOBHE IIpoeKTHpOBaHN A NL P-mmaromanya.

StanoH: [IprunHa: 3TO IMIPOABIEHHEe ITPOOIeMEl CHHOHHMHH H BAPHATHBHOCTH B
MeJIITIHCKOM M3bhIKe. OTHO H TO e XHMHUYeCKOe COeIHHeHHe MOKET
YIIOMHHATH CA KaK 110/l TOPTOBEIM Ha3BaHHeM (OpeH]T), TaK H 10T
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Me K TyHApOTHBIM HellaTeHTOBAaHHRIM HanMeHoBaHneM (MHH).

PereHre Ha ypoBHe TairmiaiiHa: 1) [IoctoOpaboTka ¢ HCITOIE30BAHHEM
OHTOIIOTHH: ITocTe H3BIeUeHH A CYITHOCTEN BEITIOMHHTE 3TAIl HOPMAIH3aI[HII,
CBA3BIBAA H3BIEUEHHbIE HA3BAHH A C KOHI[EIITAMH H3 MeIHI[HCKOI OHTOIOIHH
(Harmprmep, RxNorm). Ob6a HazBaHIA (¢« ACIHPHHY H «alleTHICATHITUIOBAL
KICIIOTa» ) OYAyT CBeIeHBI K OJTHOMY KOy, UTO HHBEIHPYET IpodiaeMy Ha
KOHIIEIITYATbHOM VpoBHE. 2) OforaleHne o0yUarolix JaHHbIX: [IpH pasMeTke
TAHHBIX I 00yueHId N-MOJelIH SBHO BKIFOYATh B 00YYAROIIYIO BEIOOPKY
IIPHMEPHI ¢ OOOHMH BapHAHTAMH HA3BAHHIT, ITOMeYasd HX OTHHM
KOHIIETITYATbHBIM THITOM (HarpumMep, « DapMakoIorHyecKOe BEIIECTBOY ), UTO
IIOMOZKeT MOJIeIIH 0000IATE.

3amaua 7: g 3amaud Ipe ICKa3aHia TOCIIHTAIIH A 110 TeKCTY e PBHUHOT O
OCMOTpa B IIPHEMHOM IIOKO€ BEI CO3alH Kiac cH(IkaTop Ha ocHOBe TF-IDF 1
JTOTHCTHYECKOI perpeccHH. TOUHOCTE HA TecTe 85%, HO BpauH He JIOBE PAOT
MOJIENTH, HA3bIBad €€ «UePHBIM AIHKOM? . KaKoil MeTOJT HHTePIIpeTaI[HIH
PE3YIBTAaTOB MOJENH, OCHOBAHHELIN Ha aHam3e caMux TF-IDF BeKTOpOB, BEI
MOKETe IIPeIOKNTh, YTOORI TI0KA3aTh, HA KAaKHX CIOBAX MOJETs OCHOBEIBAET
CBOE pelleHHe?

StamoH: JI14 THHEeITHOI MOJeTH (JIOTHCTHUECKOH perpeccHi ) Handonee
HH(POPMATHBHEIM OYyAeT aHaIH3 BeCcoB (Ko3(pHIfIeHTOR ) MOderH. MOKHO
IpeaocTaBHTh Bpauam: 1) Tor-10 c1oB ¢ HAHOOIBIMIMH T10T0KHTEIIEHEIMH
BecaMH: DTH CIOBAa HaHOOIee CIUIBHO «TONKAKT» MOJAEND K ITpedCKa3aHHI0
KIIacca «TocImTanH3aiwD. CKopee BCET0, 3T0 OYIYT TePMHHEBI, OIHCHIBAIOIIHE
TSKEIIbIe CHMITTOMBI, OCTPBIE COCTOSHILA IIIH Pe3YIbTaThl 00CIIe I0OB aHHI
(HarpImMep, «OIBIIIKa», «KpoBOoTeueHHe», « SpO2<9(0%»). 2) Tom-10 cioB ¢
HAHOOIBIIIHMI OTPHI[ATEIFHBIMH BecaMil: CIIOBA, aCCOIHIPOBAHHEIE C KIIACCOM
«OTKa3 B TOCIIHTAH3AIIID) (HAIIPHMED, «YAOBIETBOPHTEIEHOY, «CTAOHIILEHOY,
«aMOyIIaTOPHO» ). DTO IIPOCTOE H HATTIATHOE 00BACHEHHE IIO3BOIHT
KITHHHIHCTAM OI[€HHTE JIOTHKY MOJIEIIH H, BO3MOKHO, BEIABHTE HEOKH JAHHEIE
HIH OIIHOOYHBIE KOPPEIAIHH.

YK-1.1, IIK-8.2

3amaua 8: B 3arpy3im mpego0yueHHbIe BeKToprl GloVe (Ha ob1meM Kopiryce)
H BH3YAIH3HPOBAIH HX C ITOMOIIB PCA. OGHApYAIIOCH, UTO CIIOBA «PaK»
(OoMe3Hs) H «pak» (AKHBOTHOE) OKAa3aICh B OJIHOI Touke. OOBACHHTE, IIOUEMY
3TO IIPOM3O0IILIO € TOUKH 3peHHd o0yueHHs word embeddings, i kak 31a
nmpoliaemMa MOKET IIOBIHATH HA aHAIH3 MeTHIHHCKOr 0 TeKcTa?

StanoH: [Iprmunna: Mogemn tima GloVe 1 Word2Vec oGydaroTcs

Ha pacIipe/ie]Ie HHOII THII0Te3e, COITIacHO KOTOPOI 3HAUeHHE CIIOBa

OITpe eJ1Ae TCA er0 KOHTEKCTHRIM OKpyKeHHneM. B o0IeM Kopiryce (HOBOCTH,
BHKIIIE 1) CITOBO «Pak» B OONBIIIMHCTBE KOHTEKCTOB MOKET 03HAUATE
KHBOTHOE, ITIO3TOMY €TI0 BeKTOP YCpe THIWICS BOKPYT 3TOr0 3HAUSHHSL.
MemIHHCKOe 3HaYeHHe («OHKOIOrHYeCcKoe 3a00neBaHIe» ) IIpe IC TABIIEHO
crado.

BimAHie Ha MeJHIIHHCKIOT aHalH?3: BeKTOpHOe IIpecTaRIeHHEe CIIOBA «PaK»
OyieT ceMaHTHUeCKH OIH3KO K CIIOBaM THIIA «Kpad», « WIEHICTOHOT 0e», a He K
«OITyXOIIbY, «KapIIHHOMA», ((OHKOIOIHD). DTO IIPHBeJeT K CePhe3HbIM OLLHOKAM
B 33/layax IOMCKA CHHOHHMOB, TEMAaTHYECKOTO MOJIeTHPOBAHN HIIH ITH00BIX
JIPYTHX, OIMPAFOIHXCSA HA CEMAHTIYe CKYH OJIM30CTh BeKTOPOR. PelreHe —
HCIonb30Barh embeddings, qooOyueHHBIEe HA MeII[HHCKHX TeKCTax.

IIK-8.2
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3amaua 9: [IpH cOope TEKCTOBHIX JAHHBIX H3 3IEKTPOHHON HCTOPHH OO0IIe3HH
(EHR) a1 HcclleloBaTelsk CKOTO ITPoeKTa HeoOXOMIMO 00ecIie UHTh
COOTBETCTBHE 3THUECKHM HOpMaM. COCTaBbTe IepeueHs H3 3-X KOHKPETHBIX
HeICTBHII 10 JAeHIeHTH(QHKAIH (00e3IHUNBAHIIO ) TEKCTOBBIX JTAaHHEIX IIEPe]T
HX aHATH30M.

OtanoH: 1) YaaneHne/ MAaCKHPOBaHHE ITP AMBIX

HICHTH()HKATOPOR: ABTOMATHUECKHIL IIOMCK H 3aMeHa (HallpHMep, Ha TeTH
[UMA], [AATA], [TEJIE@CH |) ®H O maleHTa, 1aT poKIeHIL, HOMEPOB

Me HITHH CKHX KapT, IMacIlOPTHEIX JAaHHBIX, aJipeCcOB, KOHTAKTHBIX TeJIe()OHOB.
2) O6paboTka KOCBEHHBIX HIEHTH(HKATOPOR: AHATH3 H BO3MOKHOE
0000IIeHHE IUIH YIaJleHHe PeIKO BCTPEYArOIIIXCA KOMOHHAIII TAHHBIX,
KOTOPBIE MOT'YT IIPHBECTH K ITOBTOPHON HAEHTH(PHKAIIM (HAIIPHMED, YKa3aHHe
peIKoIl ImpodeccHi BMecTe ¢ HeOOIbIIIM FOPOJOM IIPOKHBAHIA H TOJ0M
rocruranm3anun). 3) KoHTpols s3KcieproM (BpauoM ). BeiOopouHad IrpoBepka
ABTOMATHYECKH 00e3THUeHHBIX JTOKYMEHTOB KIIMHHI[HCTOM Ha IIPeIMeT
OCTABIIHMXC 1 YHHKATBHBEIX KIHHHUECKHX JeTaleil, KOTOPEIe B COBOKYITHOCTH
MOT'YT HAeHTH()HIHPOBATh MalHeHTa (OYeHb PeJIKHIT THArHO3 B COUe TAHHH C
VHIKATBHOH HCTOPHEI JIe UeHH ).

10

3amaua 10: Haromiorre hparMeHT Kofa Ha Python ¢ Hcmmons30BaHHeM
Ondmorexn spaCy, KOTOPHIH 3arpyxaeT MOAEND 1A PYCCKOI O S3BIKA,
BREIOTIOTHAET TOKEHH3AIHIO H JIEeMMAaTH3AIHIO 1A IIpeInoKe T «[larmnenTy
HasHaueH aMOKCHINUIIIH 110 500 MT TPH pas3a B CYTKH.» H BEIBOTHT JTeMMY
KaKJI0I'0 TOKEeHA.

DTaloH: python import spacy # 3arpyzaemM MOJIeNb /1A PYCCKOIo A3bIKa
(rp efmonaraeTcA, 4YTo OHa ycTaHoBaeHa) nlp = spacy.load("ru _core news sm') text =
"TTaipHeHTy Ha3HauYeH aMOKCHLIULTHH o 500 mr TpH pa3a B cyTkH." doc = nlp(text) for

token in doc: prnt(f"Token: {token.text}, Jlemma: {token.lemma_ }") IIprmep BEIBOIA
(JIeMMEI MOTYT He3HAUNTEIbHO BAPFHPOBATHCA B 3aBHCHMOCTH OT
Mozenn). TokeH: ITamuenty, JlemMa: mmampeHT, TokeH: Ha3HayeH, JleMmMa:

HA3HAYATE, T OKeH: aMOKCHITHIUIHH, JleMMa: aMOKCHI[IUUIHH, TOKeH: 110, Jlemma:

1mo;, TokeH: 500, Jlemma: 500; TokeH: mr, JIemma: mT, ToKeH: TpH, JleMMa: TpH,
TokeH: pa3a, JlemmMa: pas; TokeH: B, Jlemma: B; TOKeH: CYTKH, JIeMMa: CYTKH,
ToxkeH: ., Jlenmma: .

OIIK 4.1

3ajaHHs 1719 CaMOCTOSTEIbHOHN PadoTEI

Bompoc 1: YTo Takoe «KOHKOpAAHC» (concordance) B IIMHTBHCTHUECKOM aHAJIN3e H

KaK OH MOJKeT OBITh IIOJI€3€H Bpauy-HCCIIeI0BaTer0 IIpH padoTe ¢ KOPITyCOM
KIHHHUYeCKHX 3argicein?

OtanoH: KoHKOpJaHC — 3TO CIMCOK BXOKIEHHIT 3aJJaHHOTO CJI0BA HIIH (ppa3sl B
TeKcTe (KOpITyce) ¢ VKa3aHHeM KOHTeKCTa (HeCKOIBKHX CIOB ClIeBa H cITpaea). i

Bpaya-HCCIeqoBaTeNd OH Ione3eH id: 1) M3yueHa THITHYHBIX

KOHTEKCTOBR YIIOTPeOIeHHA TEPMIHA (C KaKHMH CHMITTOMAMH, JIeKapCTBaMH,
HCXOJIaMH OH coyeTaeTcd). 2) BrIABIeHIA BapHATHBHOCTH (DOPMYIHPOBOK 1A
OJTHOTO ITOHATHA. 3 ) BEICTPOIl KaueCTBEHHOI IIPOBEPKH THIIOTE3 O A3BIKOBEIX
naTTepHaX Iepej MacIITaOHbIM KOJIHUEC TBe HHBIM aHATH30M.

OlIK-4.1
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Borpoc 2: O0BACHHTE Pa3HUITY MeKY CHHTAKCHUYECKHM H CeMAHTHYECKIM
VPOBHAMH JIHHT BHCTHUECKOTO aHATH3a. [IpHBe qHTE 110 OJHOMY IIPHMEPY 3aIaui H3
Me TUIHHCKOro NLP mig KaxJoro ypoRH4.

OtanoH: CHHTAKCHYECKHIT aHATH3 H3y4aeT (JOPMAIBHYI CTPYKTYPY IIPe IO KeHHT:
CBSI3H MeKIY CIIOBaMH (ITO;pIesKallee, CKa3yeMoe, JOIOIHeH e ), TpaMMaTHeCKHE
oTHoIeHH . IIpmmvep 3agaun: Pa30op IpeIoKeHHd 1A BEIABRIeHHA KOHC TPYKI[HIH
«IIeKapCTBO — J[03a — CcIoco0 nmpHeMay («Ha3zHauHTh [aMOKCHIIIULINH |TeKapCcTBO
[110 500 MT|mo3a [IepopalsHo |crocodn ).

CeMaHTHUYeCKIIT aHAII3 H3YUaeT CMEICI CIIOB M IIPeqIoXKeHH . I pimep

3aaur: OmpeeleHie, 4To ¢paza «0TMeYaeTCA YIYUIIIeHHE» H «CHMIITOMBI
PerpecCHpPYIOT» HECYT OJHHAKOBBII CMBICT (IIOJIOKHTENsHAL JHHAMHKA), HE CMOTPS
Ha pa3HbII CHHTAKCHC.

OIIK-4.1

Borpoc 3: IToyeMy IIpoCTOil MeTO YaaleHH CTOII-cIoB (the, and, 1s, B, Ha, T10]T)
MOKeT OBITh PHCKOBAHHBIM ITPH 00paboTke TeKCTOB Me JHIHMHCKHX Ha3HAYeHHIT?
IIpHBeIHTE KOHKPETHEIH IIPHMED.

StanoH: [IoToMy YTO HEKOTOPEIE IIPeIOTH H COF3bI B Me IHIMHCKOM KOHTEKCTe
HeCyT KPHTHYE CKH Ba/KHYIH0 CMBICTIOBYIO Harpy3ky. [Ipuvep: B HazHAUeHHH «KaIlTH B
HOC» yVAaleHHe IIpeyIora « By IIPeBPaTHT (ppa3y B «KalUTH HOCY», YTO MOKET OBITh
HEBEPHO HHTEPIIPETHPOBAHO. B HHCTPYKIMNH «IIPHHHMATE 10 IUIH IIOCIIE e/IbD)
yAaleHHe COF30B «J[0», «HIIID), «II0CIIEe) TMOTHOCTHI0 HCKA3HT CMEICI, OCTABHB
TOIIBKO «IIPHHIMATE € IbD».

YK-1.1

3amaua 1: BaM JaH CIIHCOK TIpe IO K eHInT M3 HCTOpHIl OomesHi: [«IlameHT KamyeTcs
Ha ToI0BHYI0 00Ib.», «HasHayeH mapaleraMol OT TOIIOBHOI 00 .», «Bois B
TPYIHOM KIeTKe IIpH Harpy3ke.» |. Harotmmte Ha Python ¢ moMolipro OHOIHOTeKH
scikit-learn xof, KOTOPEII cO3JacT H BH3VATH3HPYeT (HaleuaTaeT) MarpHiy Bag-of-
Words g 35Toro MHHH-KOpITyCa.

DTtanoH: python from sklearn.feature extraction.text import CountVectorizer import pandas

as pd corpus = [ TlaLpeHT kanyeTca Ha roJioBHyI0 Oonb.', 'HasHaueH rapalieraMmo oT
royioeHoi 6onH.', 'Bomnb B rpyaHOH KieTike IMpH Harpyske.' | vectorizer = CountVectorizer() X =
vectorizer.fit_transform(corpus) df = pd.DataFrame(X.toarray(),

columns=vectorizer.get feature names out()) print(df) ITogcHerme: Ko co3gact

pa3peKeHHYH MaTPHITY, T/ie CTPOKH — IIPeJII0AKEHH A, CTONOIE — YHIKAIbHEIE
CIIOBA (TOKEHEI ), a 3HAUeHH — YacToTa CII0BA B IIPe N0 K eHHH.

ITIK-8.2

3amaya 2: BRI IpOYHTATH HAYUHVYEO CTAaThEO O IIpHMeHeHHH MoJerH Word2Vec k
3NMeKTPOHHBIM HCTOPHAM O0ONe3HH. B cTarbe YTBepKJaeTCd, Yro KOCHHYCHAAL
OIHM30CTh MeX Ty BeKTOPaMH CIIOB «IHA0eT» H « HHCYIIHID) BRICOKA, a MEeXKIY
«arnadeT» H «IeperoM» — Hi3Ka. O0BACHHITE, KaKOH Me IIIIHCKHIT CMBICI MOKET
CTOATH 3a 3THM Pe3yIbTaToOM H Kak IMo00HaA HHQOPMAIH I MOTIa ObI OBITE
HCIIONIB30BAHA HA IIPAKTHKE.

OTanoH: MeIHIHCKHI cMBICT: Moens, o0yueHHAasd Ha pealbHbIX KIIHHIYECKHX
TEKCTax, BEIABIIIA CHIIFHYI CEMAHTHUECKYIO0 H KOHTEKCTYATIbHYIO CBA3b MEKIY
«mnabeToM» H « HHCYIIHHOM» (UACTO€ COBMECTHOE YIIOMHHAHIE B KOHTEKCTE
TeYeHHA), B TO BpeMd KaK IIpAMad CBI3b «/IHadeTa» ¢ «IIePeIoMOM» B OOIEM
KOHTeKCTe ciradee (XOTA OHA CYILNECTBYET IIPH pacCMOTPEHHH OCIIOAKHeHHII,
HallpHMeEpP, OCTE0IIopO3a).

[TpakTHUeckoe IMpuMeHeHre: 1) YiryuleHne momncka: CHCTeMa IIOHCKA 10

IIK-8.2, YK-1.]
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Me THITHHC KHM 3aICAM MOKET PACIHPATE 3aIIpoc «HadeT, IMOoICKa3bBad W
BKIIFOYASA B Pe3YIbTAaThl JOKYMEHTEI, I'le VIIOMHHAeTCA «HHCYIHI). 2) ITocTpoeHte
Te3ayPyca/OHTONOIHH: ABTOMAaTHUECKOe BEIABIEHIE CEMAHTIUE CKH CBI3aHHBIX
TIOHATHIT U1 IIOIIOJIHE HIL IUIH BePH (VHKAI[MI Me THITHHCKHX OHTOIOTHII.

3) IToxcka3kH IpH BROJe TekcTa: B nuTepdeiice EHR 1mpH BBOJIEe HarHo3a «amader
CHCTeMA MOKET IIpeJIarars JId OBICTPOro BEIOOPA YaCTO COIYTCTBVEOIIIHE
IIpernapaTsl IWIH 00CIIeJOBaHIIA.

Tema 2 «O6paboTka MeIIIHHCKHX TEKCTORY

[TpoBepsiembie komrteTeHIIMH H M JIK (KomeI), ¢ opMEpyeMble ITPH H3YYeHHH TeMEBI: TIepeYeHb
VK-1.1VK-12OIIK-4.11IK-6.31IK-8.1 IIK-8.2

KGHTPGJ]LI{BIE BOITPOCEI ITO TCMC.

No i/m1

IIpoBepsiemMble

Jaganue HITK

Bompoc 1: B ueM pasinuure MeXIy H3BIeUeHHeM HMEHOBAHHEBIX CYIITHOCTEMN
(NER) u ca3pmBanneM cyirHocTell (Entity Linking) B Me mrupmHckom NLP? Kak
5TH J[Ba 3Talla CBA3aHbI B 00IeM IaiiruiaiiHne o6paboTki?

OtamnoH: I3BneyeHNe IMeHOBAHHEIX CVIIHOCTEH (NER ) — 3To 3agaua
OOHAPYKEHIA H KIacCH(OHKAIHH YVITOMHHAHHI CYII[HOCTEI B TeKCTe (HAIPHMED,
BEIJIeTIeHIe (pparMeHTa « aMOKCHI[IULIHHY H IIPHCBOEHHE €My METKH I1K-8.1
«JlexkapcTBo»). CBA3bIBaHMHE CyITHOCTeH (Entity Linking ) — 3To Imocie Ayrolas
3a]a4a COIMMOCTABIEHH I H3BIEUEHHOT O YIIOMHHAHH I ¢ YHHKAThHEIM KOHIIETITOM
B CIIPABOYHHKE HIIH OHTOIOIHH (HAIlpHME]D, CBA3BIBAHHE «AMOKCHIFULIIIHY C
kozmoM RxNorm 723 mwnn koHnerrroMm UMLS C0013227). B maimuraitne NER
IPEJIIECTBYET CBA3BIBAHIIO. CHAUAIA HAXO M YIIOMIHHAHH 4, 3aTeM
CHOPMATH3YEM)» HX K CTAHZAPTHOMY ITOHATHIO.

-3

Borpoc 2: HazoBHTe TpPH OCHOBHBIX ITOAX0/A K pelleHItro 3aaau NER (Ha
VPOBHE METO/OB) H VKaKHTe KIF0YEeBOe IPEHMYIIECTBO H HEJJOCTATOK OHOTO
M3 HHX.

OtanoH: 1) CroBapHEIe (IEKCHKOHHBIE) MeTO/IBI: COIIOCTaBIIeHHE TEKCTA C
3apaHee COCTARIIEHHEIM CINICKOM TePMHHOB. 2) MeTO/IbI Ha OCHOBE

IpaBIL: MCIonb30BaHie PYKOIIHMCHBIX JIHHT BHCTHUECKIX IPABHII (IIIa0I0OHOB)
UL TIOHCKA CYIITHOCTEI 110 MOPQOIOr HUEeCKIM, CHHTAKCHYe CKHM I
KOHTEKCTHEIM ITpH3HAKaM. 3) CTaTHCTHYECKH e/ MallMHHOe 00yueHHe: O0yueHie
mopeneii (ot CRF go BERT) Ha pasMeue HHBIX JaHHBIX.

IIK-8.1, IIK-8.2

[IpumMep UId MeTOMOB HAa OCHOBE ITPAaBWI: IIpeumyujecmeo: BricOKas TOUHOCTE
(precision) B y3KOI IIpeMeTHOI 00IacTH, HHTEePIIPeTHPYEMOCTh, He TPeOYIOT
pa3MeyeHHEBIX JAaHHBIX 14 00yueHHsa. Heooc mamox: Huzkasg momHota (recall)
Ha HOBBIX JAHHBIX, TPYA0EMKOCTh CO3TaHHA H ITOJIJIe PAKH IPAaBHII, IUIOXasd
aalI THPYEMOCTh K HOBEIM JJOMeHAaM.

Bormpoc 3: Yto takoe UMLS (Unified Medical Language System) H KakHe TpH K-8 1
OCHOBHEIE COCTABILAIOIIIE (KOMIIOHEHTA) OH BKIFOUAeT?
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Stanod: UML S — 3To MeTa-OHTOIOTHA (WIH MeTa-Te3aypyc),
paspabateiBaeMad NLM (CIII A), KoTopasd HHTETPHPYET H CBA3BIBAET
MHOECTBO PA3IHUHBIX Me JHIHHCKHX TePMHHOIIOTHI, KIacCH(HKAIFOT H
OHTONOrHii. TpH OCHOBHEIE KOMITOHEHTHL: 1) Metathesaurus: Sapo UMLS,
THraHTCcKad 0asza JaHHBIX, coflepAarnas KoHienTs (CUT) H3 cOTeH HCTOYHHKOB
(taxnx kak MeSH, SNOMED CT, MKB-10, RxNo1m) H CBI3H MeK Ty HIMH.
2) CemaHTHUecKad ceTh (Semantic Network): Mepapxusg ceMaHTHUECKHX THITOB
(HanprmMep, «bome3Hs Wwin CHHEOpoM», « DapMakoirormueckoe BelecTeon ),
KOTOpPEIE KaTeTOPH3HPYIOT KOHIEIIThI H3 Metathesaurus.

3) Crergramo3npoBaHHBLT TeKCHKOH (Lexical Tools): Habop mporpaMMHEBIX
HHCTPYMEHTOB I HOPMAIH 3al[HH H 00padOTKH Me JHIHHCKOIO TEKCTA.

Bompoc 4: /In14 yero B 3ajaue H3BIeUeHHI OTHOIIEHIIT MEKTY CYIITHOCTIMI
YacTO HCIIONb3YeTCA CHHTAKCHYECKIIT aHAIH3 (IIAPCHHT ) 3aBHCHMOCTe?
IIpHBeIHTEe IIPHMED ITaphl CYIIMHOCTEN H OTHOIIEHHT, KOTOPOe MOKHO BEIIBHTE
yepe3 CHHTAKCHUE CKINI ITYTh.

OTanoH: CHHTAKCHUYECKIIT aHaTH3 3aBHCHMOCTEH CTPOHT JEPEBRO
rpaMMaTHUECKHX OTHOIIEHHH MeK /Y CIOBAMH B IIPeII0KEHHH. DTO ITO3BOIIIET
BEIABIIATE OTHOIIIEHH I MEXKTY CYIITHOCTEH, aHATH3HPYA ITYTh MEXK Y HHMH B
3TOM JiepeRe, urTo Oolee HaJleKHO, UEM IIPOCTO JIMHEIHOE PACCTOAHIE.

IIpmvep: B mpemroxeHHH «llameHTy HasHAUEH avoxculpuuiud o 500 mey.
CVYIIHOCTH : «aMOKCHIHILTHE (JIexapcTeo) i «500 vm» (Jlo3a).

CHHTaKCHYe CKIIT ITyTh Me KTy HHMH (HAIIpHMep, Yepe3 CBA3b «nmod» —
HMeHHOe MOTH(HIIPOBAHIE ) UeTKO YKa3bIBaeT HA OTHOIIIEHIE «HMEeT JT03Y».

I1IK-8.1, YK-1.1

N

Borpoc 5: UTto Takoe «TeMaTH4eckoe MofelrnpoBanme» (Topic Modeling) u
KaKyI0 3aJjJady B aHAIIH3e MeTHITHHCKIX TEKCTOR OHO MOKeT pernars? Ha3oBute
OJIIH PacIIPOCTPAHEeHHBIH alT OPHTM JJId 3TOI 3aadi.

OtanoH: TeMaTHuecKoe MOAEIHPOBAHIE — 3TO METOI HEKOHTPOIIPYEMOL O
MAaIIIHHHOTO 00yue I 11 OOHApYAeHHI CKPBITEIX «TeM) (HabopoB CIIOB,
YACTO BCTPEYAROIIIXCA BMeCTe ) B KOIDIEKIHH JIOKYMEHTOBR. B Me IIHHEe OHO
MOJKeT HCIIONb30BaThCA IJIA: aBTOMATHYeCKOI KaTeTOpH3allii HayUHbIX CcTaTell,
BEIBIIEHIS OCHOBHBIX Kal00 I TeM B 3IeKTPOHHBIX HCTOPHAX OOJIe3HH,
aHa3a TEHAEHIHII B HCClle JOBAHILAX.

Pacripoctpanennsiit amroputs: LDA (Latent Dirichlet Allocation).

I1K-6.3, IIK-8.2

Bompoc 6: KakoBE OCHOBHEBIE 3TaIlbl THIIMUHOT'O NL P-ImaimorarHa s
00palbOTKH KIHHHYECKOr 0 TeKCTa (0T CBIPOro TeKCTA A0 CTPYKTYPHPOBAHHOI
nHgopMarm)? Iepeuncimre 4-5 KIFOUEBBIX 3TAIIOB.

OtamoH: 1) ITpegobpaborka TekcTa: OUICTKA, TOKEHH3AIIL, JIEMMATH 3aIlH,
oOpaborka abOpeBHartyp. 2) H3pneueHne cyiHocTell (NER): O0HapyxeHHEe H
KIIacCH(HKAIH A Me JHIHCKHX ITOHATHI. 3) HopMamarins/ CBA3EIBAHIIE
cyInHocTell: ITpiBa3ka yrmoMiHaHH I K KogaM oHToxormi (UML S, SNOMED
CT). 4) M3BneuyeHne OTHOIEHITT: OIpejielleHHe CBA3ei MeK Iy H3BIeUeHH BIMI
CYILIHOCTeH (HalpHMep, «IeKapcTBO-103a», « CHMITTOM-JIOKAJIH 3aI[ID?) ).

5) UHTerpamms/ Buzyammzaipd: [IpeacrapieHne cCTPYKTYPHPOBAHH O
nHpopMAIi B yIooHoil ¢popme (JSON, Tabmmifa, rpad).

YK-1.2
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Borpoc 7: IToueMy TOUHOCTE (precision) MOKET ORITE Oollee BakHONI MEeTPHKOIT,
yeM mmoHorta (recall), mp onenke NER-cHCTeMEI, IIpeTHA3HAUEHHOI LA
ABTOMATHYECKOT O 3alIOIHEHHA IO « AIUNIEPriiDy B AMEKTPOHHO HCTOPHH
OonesHn?

OTanoH: B JaHHOM KOHTEKCTe JIOKHOIIOIOKNTEIbHEIE cpadaThIBaHNUA (KOIIa
CHCTeMa OIIMOOYHO ITOMeYaeT He-alllepreH KaK aulepreH) 0onee KPHTHUHEL,
yeM IIPONVIIEHHbIE aJUIePr eHbl. BRICOKIIT YPOBEHD JTOKHEIX CpabaThIBaHHIl
IIPHBEJET K BHECEHIIO B HCTOPHEO O0le3HH HEBEPHOM, ITIOTEHI[HAIFHO OITacHOI
HH(}OpMAIHIH, KOTOPasd MOKET ITOBIHATh HAa HA3HAUEHIE JeUeHHd (HallpHMep,
HeOOOCHOBAHHBIT OTKA3 OT HY/KHOT'O aHTHOHOTHKA). I103TOMY BaKHO
MIHHMI3HpOBaTh FP, Make ecII 3TO 03HAYAET, UTO HEKOTOPEIE aJUlepreHbl
OYIyT IIPOIYIIEHH! (X Bpad MOKeT T00aBHTh BPYUHYI0). ClleJ0BaTelbHO,
METPHKA Precision IIPHOPHTE THA.

ITK-8.2, YK-1.1

Bormpoc 8: UTo Takoe «KOHIEIIT» (concept) B KOHTEKCTe MeIIIIHCKHX
oHTonormi (UMLS, SNOMED CT) H Kkak OH CBA3aH C «TepMHHaMID (terms)?

StanoH: Komtent (Concept) — 3T0 abCTpaKTHOE, OHO3HAUHOE IIpeICTAaBIIeHIHE
OIIpe IeIEHHOr O MeTHI[HHCKOTO CMBICTA HIH HIIeH (HarmpHMep, « CaxapHbIi
miadeT 2 THIIa» ). Kax oMy KOHI[ENTY IIPHCBAHBAETCA YHHKAIbH I
naeHTHgHKaTop (CUI 8 UMLS, Conceptld 8 SNOMED CT). TepMiHEI
(Terms) — 3TO pa3THYHBIE TEKCTOBBIE CTPOKH (CHHOHHMEI, TeKCHUECKIE
BAPHAHTEHI ), KOTOPhIe MOT'YT HCIIOTb30BATHCA I 0003HAYEHHA 3TOT0 KOHIIEITa
B TeKCTe (HAIpHMED, «HHCyIHHHE3aBHCHMEII caXapHLIi qpader», « qHadeT
BTOpOTO THIIA», «type 2 diabetes mellitus»). OmIH KOHIIEIIT CBA3aH CO
MHOECTBOM TEPMHHOB.

IT1K-8.1

Bormpoc 9: OmHiImTe apXuTeKTy Py IIPOCTOH BOITPOCHO-OTBETHOI (QA) CHCTEMEI
Ha OCHOBE H3BIeUeHH A HHPopMaIrHH (extractive QA). Kakie 1Ba OCHOBHEIX
KOMITOHEHTA OHA BKIIOUAET?

OtamnoH: Extractive QA cHcTeMa HaXOIHT OTBeT Ha BOIIPOC HEIIOCPE ACTBEHHO B
IIPELOCTABIEHHOM TEKCTOBOM JIOKYMEHTE (KOHTEKCTE), BRIZIEILAA Span (OTPe30oK
TeKcTa). /IBa OCHOBHBIX KOMITOHEeHTA: 1) Moyl IToHCKa/PaHAKHPOBAHHA
(Retriever): HaxoauT B GOIBINON KOMIEKIIH JOKYMEHTOB (HalrpHMep, B Oa3ze
KIIHHHYECKHX PYKOBOJICTB) HaHOoJIee peleBAHTHEIE OTPEIBKH TEKCTA,
COJIEPIKAIIHE IIOTEHI[HATLHELIT OTBET. M OXKET HCIIONE30BaTh MEeTOIEI IIOHCKA IT0
KIIF0UeRHIM citoBaM (TF-IDF) i cemaHTHYe CKIOl IoHcK (embeddings).

2) Mopyms urenns/m3BinedeHn s (Reader): IIpHHIMAaeT BOIIPOC H HAJeHHBII
OTPEIBOK KOHTeKcTa. Ha ocHOBe MojienH (uacTo TpaHcdopMepHoil, Timia BERT)
OIIpeIelIe T HaYalo H KOHeIl TEKCTOBOIO (pparMeHTa BHYTPH OTPRIBOK, KOTOPBIIT
SABIAETCSA TOUHBIM OTBETOM HA BOIIPOC.

1IK-6.3, IIK-8.2

10

Bormpoc 10: Kaxue criergididye CKie CIOKHOCTH BOSHHKAKT IIPH
ABTOMATHYeCKOM ITpHCBOeHIH KogoB MKE-10 (Me&yHaPpO THOI
KiaccH(HKAIIH OoJe3Hell) KIIHIYe CKHM TeKcTaM (BEIOIcKkaMm)? Ha30BHTe He

MCHEE TBVX.

OtanoH: 1) Beicokad merammsanid H o0seM Kinac cHduxarpm: MKB-10
COHEPKUT THIC AUH KOIOB, MHOTHE H3 KOTOPBIX OTIIHYAROTCA He3HAUNTeIbHEIMH
aeTanaMH (HarrpuMep, OOKOBad JTOKAIH3AI[HA, THII ITepeIoMa).

2) HeogHO3HAYHOCTh H HEJIOCTATOUHOCTH HHGPOPMAIHH B TeKcTe: Bpau B
BEITHCKE MOKET HCIIOTb30BaTh OOINYI0 JOPMYIHPOBKY («ITHEBMOHHI? ), B TO

IIK-6.3, YK-1.1
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BpeMA KaK KOJIHPOBRIIHKY HYKHO BEIOpaTh KOHKpPe THENT KO (J18.9 —
IITHEBMOHHA HeyTOUHEHHAA, J13 — IITHEBMOHH A, BEI3BaHHAA Streptococcus
pneumoniae, # T.1.). TEKCT YAacTO He COHEPKUT BCeX YTOUHAIOIIHX JIeTaleil.

3) BimsaHite KOHTEKCTA BCEro JHOKYMeHTa: [IpaBIUIEHEIN KO MOKET 3aBHCETE OT
KOMOHHAIMH (paKkTOB, pa30pOCaHHEIX II0 PA3HBIM pa3jienaM HCTOPHH Oolle3HH
(&amoOpl, aHAMHE3, Pe3VIBTATEI 00CIeJOBAHMIT, 3aKIFOUEHIIE ).

CHT}"HI_[HDHHLIE 344 110 TSMCE!

IIpoBepsiembIe

Ne i/m1 Jaganue HJTK

3amaua 1: Brl pazpabareieaeTe NER -MOIVIIE LA ITOMCKA HA3BAHMHIL IEKapCTB B
HCTOPHAX Oones3HH. ITpe IoKITe IIPOCTOH CIIOBAPHBLT IMOAX0 T, OITHIIIITE
IIOCTIETOBATEILHOCTE IIIarOB: OT CO3JaHH CIOBaps 0 IOHCKA YIIOMIHAHHIL B
TeKCTe, a TaKJKe TTTaBHOe OrpPaHHUeHHEe 3TOr 0 IOAX0/a.

OtamoH: ITlaru: 1) Co3gaHiie ciorapa. COCTaBHTE CIHCOK TOPTOBEIX H

Me K TYHAPOIHBIX HeITaTeHTOBAHHEIX Ha3BaHHIil tekapcTB (MHH), HcItons3y4

ABTOPHTE THBIE HCTOUHHKH (I ocyIapCTBeHHBIH peecTp JIeKapCTBEHHBIX

cpencTB, 6a3y RxNorm). 2) IIpemoOpaborka cioBapsa H TeKcTa: [IpHBecTH Bce

1 TEPMHHEL B CIIOBape H aHAM3HPYEMEBIH TEKCT K HIDKHEMY perHcTpy H exqpHoH | IIK-8.1
HOPMAaIH30BaHHOII opme (meMmarmzamig). 3) [Ionck cormageHmi:

KaKJOT0 TOKeHA HIIH N-TPaMMEI B TeKCTe IIPOBEPHTH HATHUIE TOUHOTO

COBIIAJIEHH A B cIOBAape. M OKHO HCIIOIL30BATh aITOPHTMEI 3(PPEKTHBHOTO

moHcKa (rpeduxcHoe gepero). 4) IToctodpaboTka: OOBe JIHHTE CMeKHEBIE

HalJeHHbIe TOKEHEI B OJJHY CYII[HOCTE.

['maBHOe orpanmueHne: Hu3kas momHoTa (recall) m3-3a BApHATHBHOCTH SA3BIKA:
CIIOBAph He ITOKPOeT OIleYATKH, HeCTaHJapTHBIE COKPAIIleHILA, HOBEIE
IIpeltaparsl, CHHOHHMEI, He BKIIOUEHHEIE B CITHCOK.

3agaua 2: B TeKcTe BBEIOTHCKH H3 CTAI[HOHAPaA HAlieHbI CYIITHOCTH . «TIaI[HEHT
(IlepcoHa), «apTepHaIbHad THIIEPTEH3WD) (J[HarHo3), «3HaIaIpH»
(JIexkapcTBO). ChOpMYIHPYiiTe IBa BO3MOKHBIX THIIA CEMAHTHUECKHX
OTHOIIIEHHIT MK Ty STHMHI CYIITHOCTSAMH H L1 KA/ JOTO IIPHBEJIUTE IIPHMeE]
IIpe IO KEHILA, T/le TAaKOe OTHOIIEHHE BhIPaKaeTCs.

OtanoH: 1) OTHOLIEHHEe «HMeEeT THATHO3» MeXKQY «IIAlHEHT» H
«aprepHanbHad THIIEPTEH3WD) . [l pumep npeodnoxcerdua: «l1ampeHT cTpajgaeT
apTepHAabHOI THIIePTeH3HEN». 2)

OTHOIIIEHHE «HASHAYEHO I JeUeHID) MeXKAY «IHAIAIIPID) H
«apTepHAIbHAaA THIIEPTEH3ND). [Ipumep npednoxcerua: «C IETBI0 KOPPEKIIHI
apTepPHATEHOH I'HIIePTEH3HH HazHAUeH SHANTAIIPHD). TakKe BO3MOKHO
OTHOIIIEHHE IIPHHIMAET» MeXAY «ITAI[HEHT» H «SHANA Py «IlamueHT
IIPHHUMAE T SHAJIAI P .

(R

IIK-8.1

3amaua 3: BaMm HeoOxomMo oIleHHTEL KauecTEO0 NER-cHcTeMEI HA

3 pasMeueHHOM Kopiryce H3 100 moKymMeHTOB. CHcTeMa Harora 50 yIIOMIHaHHH [TK-8.2. VK-1.1
THArHO30B. JKCIIEPTHAA IIPOBepPKa ImoKazamna, UTo H3 HIX 40 cOOTBETCTBYIOT

pasmeTke (TP), a 10 — ommm6ounsr (FP). KpoMme Toro, skcrepT oOHapy &I 20
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THAarHO30B B KOPITYCe, KOTOPEIe cHcTeMa ItporrycTivia (FN). Paccumnraiite
Precision, Recall n F1-score. /laitte mHTe prperariro 3HaueHd Recall B
TAaHHOM KOHTEKCTE.

JTanoH: PacueT:

Precision= TP/ (TP +FP)=40/ (40+10)=40/50 = 0.8 (80%).

Recall =TP /(TP +FN)=40/ (40+20)=40/60 = 0.667 (66.7%0).

F1 =2 * (Precision * Recall) / (Precision + Recall) = 2(0.50.667)/(0.84+0.667)
~ 2%0.5336/1.467 = 0.727.

Hureprpetarpid Recall: ClcTeMa HaXoMHT I OKOIO 67% OT BCeX peaTbHO
IIPHCYTCTBYIOIIMNX B TeKCTaxX JHArHO30B. JTO O3HAUAET, UYTO IIPHMEPHO
Ka’K[IbIil TPETHIL JHarHo3 OyAeT IPOITYIHEeH, YTO MOKET ObITh KPHTHYHO I
3a/1ay, TJle BaKHa ITOTHOTA H3BIeYeHH (HAIIPHME]D, IIOCTPOEHHE ITOTHOT O
CITHCKa ITpo0iieM IaI(HeHTa).

3agaua 4: IIpH CBA3BIBAHHH H3BIEUeHHOH CYIIHOCTH «pak merkoro» ¢ UMLS
oOHapy&KeHO HeCKOIBKO BO3MOKHEIX KOHIEITTOR: C0699882 «Neoplasm of
lung» (HorooOpazoraHue nerkoro) H C0242379 «Lung Cancen (Pax
nerxoro). Kakoit anropuTMHYecKIOT 1ar (IIOMHMO IIPOCTOTO COITOCTABIIE HIA
CTPOK) MOYKHO IIPHMEHHTS 14 BRIOOpa HanOonee TOUHOIO KOHIIEIITA, H KAKIe
JTOIIOTTHHTENBHEIE PECYPCHL I 3TOTO ITOTPeOYr TCA?

StanoH: MoKHO IIPHMeHITE I3aMONT YaI[HIo (pa3pellleHHe
HEOTHO3HAYHOCTH ) HA OCHOBE KOHTEKCTa. AJITOPHTM aHAIH3HPYeT
OKpYKaroll[He CYIIHOCTh CIIOBA B HCXOTHOM TEKCTE.

[TTar: BEIUMCIHTE CEMAHTHUECKYE0 OIH30CTh KOHTEKCTA CYIITHOCTH
(HarmpuMep, BEKTOPH30BAR OKPECTHBIE CIIOBA) C OITH CAHILAMI ( e )IHIIIIIM )
HIIH KOHTEKCTHBEIMH IIPHMePAaMH KaKJOT0 H3 KAaHIHIATOB-KOHIIEIITOB B
UMLS. KoHIlenT, Ube OIHCAHNE IYUIIEe COOTBETCTBYET KOHTEKCTY
YIOTPeOIeHNd B TEKCTE, BEIOHPAETCA KAK Be PHBIIL.

Heobxommeie pecypcsl: 1) Joctym kK UML S Metathesaurus, comepxariemy
OINCAHHA KOHIIENITOB. 2) MeTo/ BEKTOPH3AIMH TeKCTa (HaIIpHMep,
embeddings) 114 BEIUICIEHNI CeMaHTHUe CKOH OIH30CTH.

IIK-8.1

Lh

3agaua 5: 14 moaaepAKH Bpadeil IePBHUHOI O 3BE€HA PEIIIEHO CO3IATh YaT-
0oTa, KOTOPHII IO OITHCAHIE0 CHMITTOMOB IIaIfHeHTa MOT ORI IIpeiararb
BO3MOKHEIE JHArHo3H (aH(depeHIHAIBHEDT THAarHo3 ). OIHIIHTE, KaK MOKHO
HCIIONB30BaTh MeTOIBRI NLP H HHKeHEePHH 3HAHHIH 14 CO3TaHId ITPOTOTHIIA
TaKOI CHCTeMBI. YKa/KHTe, KaKie JTaHHbIe M OHTOIOTHH MOTYT OBITh ITOJIE3HEI.

StanoH: [Togxoxd: 1) M3snedenre cuMirroMoB: NER -MOIyIb 14 BEIJIeIeHI A
VIIOMHHAHHIT CHMITTOMOB, CHHIPOMOB H IIPH3HAKOB H3 TeKCTOBOT'O BBOJA
ITOJb 30BaTeId. 2) HopMamm3aipd cHMITTOMORB: CBA3BIBAHHE H3BJIE UeHHBIX
CHMIITOMORB C KOHI[EITTaMH MeIHITHHCKOH OHTOIOTHH (HarpuMep, SNOMED
CT, rme ecTs HepapxXHA KIHHHUECKHX HaX0HoK). 3) [IoHCK acCOIHPOBAaHHEBIX
THarHo30B: M cmons3oBanie 0a3bl 3HAHINL, Te 3aKOJHPOBAHEI OTHOIIEHIA
MEeKIY CHMITTOMAMH H THArHO3aMI. OTO MOKET OBITh: a) [IpaBHIa,
H3BIIEYEHHEBIE H3 KIHHHUECKIX PYKOBOACTE, 0) CTaTHCTHUECKHE aCCOL[HALIHH,
IIONyUYeHHbIE MAIlIHHHBIM 00YUeHHEM Ha OOIBIIOM KOPITYCe KIIFHIYE CKIX
TEKCTOB, B) I OTOBEIE cCEMaHTHUECKHE CeTH (HarmpHMep, cBI3H B UML S Me &Iy
KOHIIeITTaMH « CHMIITOM» H «bolle3Hs»). 4) PaHKHpoBaHHe H

BEIBOJ, PaHKHPOBATh BO3MOJKHEIE JHATHO3EI IO CIUIE ACCOI[HAIHH ¢ HabopoM

1IK-6.3, IIK-8.1,
[TK-8.2
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H3BIeUEeHHBIX CHMIITOMOR H BEIBECTH TOII-N BAPHAHTOR C ITOACHEHI AMH.

ITomne3nsie maHHbIe/ OHTONOTHH: SNOMED CT (11 CHMIITOMOB H JHATHO30B),
UMLS (s cesazeil), 0a3bl JAHHBIX KIHHIYECKHX CIIVYaeB, KIIHITUECKIE
PYKOBOJICTBA B CTPYKTYPHPOBAHHOM BHIE (HampumMep, CPG).

3agaua 6: [IpH aHamH3e naiiraiHa Q9 aBTOMATHYE CKOI' O KOJHPOBAHIA
BEITHCOK 110 MKE-10 BeIABHIACE ITpodiIeMa: MOEIb YacTO IIPHCBAHBAET KOJT
J118.9 (IIHeBMOHIA HEYTOUHEHHA ) [Taike B TeX CIYUAIX, KOrJIa B TEKCTe ABHO
yKa3aH BO30yIUTeNs (HaIpHMeD, «ITHEBMOKOKKOBAA ITHEBMOHH A ).
ChopMyIHpYIiTe IBe BO3MOKHBIE IIPHUIHBI 3TOH OIMHOKH H IIpeIOKHTE
COOTBETCTBYIOII[HE PEILEHII Ha VPORHE ITaIUIaiHa.

OtanoH: Bo3MOKHBIE IIPHUHHEL H pelreHnd: 1) IIpmmuiaa: NER-Moayas He
H3BIIEKAET CYIIHOCTH-BO30YIHTEH ((IIHEBMOKOKEK», «Streptococcus
pneumoniaey ) Il He CBA3BIBAET HX C JHarHo30oM. Perenre: Y ryunmts NER-
MOJENE 14 H3BIeUeHII MHKPOOPTAaHH3MOB H MOJIYIIb H3BJIEUeHIA YK-1.2, 1IK-8.2
OTHOIIEHHI «BBI3BAaHA BO30YyIHTEIEeM) MeKIY THATHO30M H
MIKpoopraumMoM. 2) [Ipmra: Kimaccudgukarop, IIpHCBAHBAIOIIHIA KO]I,
IIPHHHUMAET PEIlleHHe TOMBKO HAa OCHOBE OCHOBHOI'O VIIOMHHAHH A JHATHO3a
(«ITHEBMOHILD» ), HTHOPHPYS IPYTHE BaKHBIE CYIITHOCTH B

nokymeHTe. Pertenne: M3MeHHT MOJIENb KIac CHPHKAIHH TaK, YTOORI OHA
VUHTEIBAIA He TOBKO TEKCT, HO H CTPYKTYPHPOBAHHEIE BEIXOIEI IIPE ABI TYIITHX
STAIOB ITalliiTaiiHa (HalpHMep, HaIHUIE CBI3aHHOM CYIITHOCTH
«IMHEBMOKOKK» ). M 0KHO HCITOIL30BaTh MYIBTHMOJATBHYI0 MOJIEIb HITH
IIPH3HAKOBOE IIPOCTPAHCTBO, OOOTallleHHOE H3BIEYEHHBIMH CYIITHOCTAMH H
OTHOILIEH HAMH.

3amaua 7: Bam mpemocTaRim AocTyil K UML S Metathesaurus uepe3 API.
Heobxommo mid TepmiiHa «myocardial infarction» (HHGapKT MHOKap/ia)
HalTH COOTBETCTBYIOINHI KOHI[eNT (CUI) H IMOXyUnTs BCE €ro
PYCCKOSA3BIUHBIE CHHOHHMBI/BAPHAHTHI HAIMH CAHH A, OIIIIHTE

IIOCIIE JOBATENBHOCTE 3alpocoB K API (I ITOrHKy paboTHl YTIUIHTEL) I
PeIeH A 3TO 3a/JauH.

StanoH: Jlornka paboTsI (TiceBmokox): 1) [IoncK KOHIIeITa IT0 aHTIIICKOMY
TepMHHY: OTIIpaBHTE 3ampoc K API momncka UMLS (HammpmmMep,
/search/current? string=myocardial-tinfarction). B oTBeTe OyaeT CITHCOK
HalieHHbIX KOHIEeIITOB (CUI). {14 TOUHOCTH MOKHO BEIOPATh KOHIIEIIT C
CeMAHTHYE CKHM THIIOM «bome3ns Hirn CHHapom» (T047). 3amomunts CUI
(Harrprmep, C0027051). 2) IlonyuyeHie BceX TEPMIHOB LA KoHIeIrTa: [1o
HaltneHHoMYy CUI cienaTe 3ampoc Ha MMOyUeHHe BCEX CBA3AHHBIX ¢ HHM
TepMHHOB (HarrprMep, /content/cuarent/CULC0027051). 3) OHIBL TpaI 110
A3BIKY . OT(HIBTPOBATH IO YUEHHBIH CIICOK TEPMIHOB II0 ITOIEO «language»
(pycckuit, koJ «RUS»). Pe3yImbTaT — CIMCOK PYCCKOM3BIUHBIX BAPHAHTOR:
«HH(PAPKT MHOKapIa», «MHOKApAHATLHBII HHpapKT», « IM» I T.1.

IIK-8.1

3amaua 8: TpedOyeTcs pazpadoTaTs IIPOTOTHII CHCTEMEI LA H3BIEUEHI T

HH(OPMAIHH O HeAKellaTelbHbIX JeKapcTBeHHRIX peakiiii (HJIP) 13 TekcToB

cooO1reHItt B papmMakoHaa3op. ChopMymaHpyiiTe 2-3 KOHKPETHBIX OTHOIIIEHH T

MEKIY CYIITHOCTAMI, KOTOPEIE HeOOXOIHMO H3BIEKAaTh, H 11 KaKIOI O [IK-8.1, YK-1.1
IIPHBE/IHTE IIPHMeP IIPeIOKEHILA H3 ITOJ00HOT0 TEKCTA.

STalnod: M3einexaeMuIe
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OTHOIIIEHHT. 1) «mmofo3peBaeMenl Irpenapar BeizBan HJIP» — cBA3b Me KOy
JTEeKapCTBOM H HeKelnaTeIbHOH peakiueil. /Ipumep: «llocie

IpHEMA ubynpogheHa y MAIHEHTA MIOABHIACE Ccblib HA KOKEY.

2) «mo3a Ipelapara» — CBA3b MeXKIY TeKapCTBOM H €TI0

HO3HPOBKOI. ITpumep: «IlareHTKa IpHHIMANA mMemgopmur 110 1000 me B
CYTKID». 3) «BpeMda Hauana HJIP» (OTHOCHTEIIBFHO ITpHeMaA ITperapara) —
CBA3b MEK]IY Peaki[Hi H BpeMeHHEIM YKa3zaTeneM. [/pumep: «l onoenai

601 pa3BHIIACh Yepe3 2 yaca TOCIE IIPHEMA TePBOI TaOIeTKID).

3amaua 9: I1pH pa3MeTke JaHHEIX 1A 00ydeHHA NER-MoJeIH BO3HHK CIIOP:
KaK pa3sMeudaThk coKpareHne « Al™» B mpemioxeHnH «B aHamHese Al° 10 meT.»?
OIH 3KCIIEPT IIpeQIaraeT IIOMeTHTE KaK CYIITHOCTE «AlY, Opyrom
HAcTAaHBAET HA PacIM(PPOBKe «apTepHAIbHAA THIIEPTEH3WD» KaK € THHOIT
cyiHocTH. Kakoil moaxo/ 0onee IMPaBHIBHENL C TOUKH 3PEHIA TIOCTPOEHIT
s¢dexTnrHOr0 NLP-aifturaitHa 1 rmouemy ?

OTanoH: bolee IMIPAaBWIEHEIM ABIIAETCA Pa3MeTKA HCXOMHOTO YIIOMHHAHH A
«Al'» KaK cyIrHOCTH. IIprunHel: 1) Momens AoIKHA HAYUHTHCA PacIio3HABAaTh
CYII[HOCTH B TOM BHJIE, B KOTOPOM OHH PealbHO BCTPEUAROTCA B TEKCTAX
(cokparteHna, ab0peBHATYPEI). 2) DTall HOpMAII3aI[II/ paciH(POBKH
ab0peBHATYpP JOIAKEH OBITH OTIE b HBIM IIIar oM ITpe1o0paboTKH HIH
ITOCTOOPAdOTKH, BEIIOIH A€MBIM C ITOMOILBEO CIOBAPA. DTO JAeNaeT AU aiH
Oomee MOIYIBHBEIM H YCTOUHBEIM: MOJIelb NER H3BI€KaeT CYIIHOCTH, a
OT/IEIb HBIT MOIYIIH 3aHHMAETC A HX HOPMAIIH3AIHEN (B T.4U. pacIm@poBKOil).
EcnH &e pazMedars TOIBKO PacI(PPOBAHHEIE BAPHAHTEL, MOJIEID HE
HAYUHTCA HAXOJHTH PacCIPOCTPaHeHHbIE COKPAIIEHHI, UTO PE3KO CHH3HT
IOMHOTY (recall).

YK-1.2

3amaua 10: Haromiorre hparMeHT Kofa Ha Python ¢ Hcmmons30BaHHeM
Oonomiorexu spaCy (¢ 3arpyKeHHOI MOJIEIIBI0 en_core sci_sm I
AHAIIOTHYHOMN MeIHI[HHCKOI), KOTOPBIT BEOIONMHAeT NER 014 IIpe 110 &e Hid
«The patient was prescribed aspirin for prevention of myocardial mmfarction.» u
BEIBOJIUT HAHJAEHHEIE CYIITHOCTH H HX METKH.

10
DTanoH: python import spacy # 3arpy3ka MeqHLIMHCKOH MofesH spaCy (TpedyeT

Ip €BapHTENBHOH YV cTaHOBKH) nlp = spacy.load("en core sci sm") text ="The patient
was prescribed aspirin for prevention of myocardial infarction.” doc = nlp(text) for ent
in doc.ents: prnt(f" CymnocTs: {ent.text}, Metka: {ent.label }") IIpumep
0KHIaeMOT0 BEIBOJA (MOKET BapbHPOBAThC A): CYITHOCTE: aspirin, MeTka:

CHEMICAL CyuHocts: myocardial infarction, Metka: DISEASE

IIK-8.1, IIK-8.2

3agaHus JJI1 CaMOCTOSATEILHOH PadoTEI

Borpoc 1: YTo Takoe «I10KHAA IPy3h4 Ilepepoaurkay (false fiiends) B
KOHTEKCTE HOPMAII3AI[HH MeTHIHHCKHX TEPMIHOB H CBA3BIBAHI I HX C
OHTOIOTIAMH? [T pIHBeITe IIPHMEP LI PYCCKOrO H AHTTIHIICKOT O ST3BIKOB.

STalnoH: 3TO CHTYaIlHA, KOrJa TEPMHH B OJTHOM A3BIKe ITOXO0K 110 HAITH CAHHIO
1 IUTH 3BYYAHHIO HA TEPMHH B JPYTOM S3EIKE, HO HMeeT COBEPIIIEHHO pa3HOoe
3HaueHHe. [IpH aBToMAaTHUeCKOH HOPMAIH3al[HH HIH IIOHCKE B

MYJIh THS3BIYHOI OHTONIOTHH 3TO MOJKET IIPHBECTH K IPYOBIM OITHOKAM.

[TpmmMep: Pycckoe CIOBO «a00opT» B MeTHIIHHCKOM KOHTeKCTe O3HAYAET
IIpeprIBaHHe OepeMeHHOCTH. AHTTIIICKOe CIIOBO «abo1ty (Kak rimaron) yarre

IIK-8.1, YK-1.1
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O3HauyAeT «IIPepPBaTh», « OTMEHHTH» (IIPOIlecc, OITePAIHED), a Me AHITHHCKHIT
TEPMHH 14 IIpePhIBaHNA OepeMeHHOCTH — «aboition». ABTOMATHUYECKOe
CB3BIBaHIE «a00opT» ¢ AHTIIHIICKIM KOHI[EITTOM «abort OBUI0 OBI OIHOKOII.

BDHPDC 2. B ueM OCHOBHOE Pa3IHYHE MEATY 3adaa ML {{I{JIH,CCII@I]I{EH_[IHI
TEKCTORY H «FKIIACTCPH3IAIlHI TEKCTOBR»? HPI[BE,IIIITE IO OTHOMY
IMPAKTHYECKOMY METHITHHCKOMY ITPHMEHEHHED JUJIA KaK O 3aJauH.

StanoH: Kinaccuduraigia — 3To 3agaua o0yUeHId ¢ yuHTeleM (supervised),
r'e MOJIelb o0yyaeTca MIPHCBAHBATE JTOKYMEHTY OIH H3 3apaHee H3BeCTHRIX
KIIacCOB (METOK) HAa OCHOBE pasMeUeHHBIX MaHHBIX. MeoduiuHckoe
npuMereHue. ABTOMAaTHUECKOe OIIpe IelIeH e TIIIa JOKyMeHTa (BBITHCKA,
PeLIeNT, pe3yIbTaT aHaATH3a) IIH KaTeTOPH3alfii HayuHbIX CTaTel 110
TeMATHKAM.

Kiractepmzaifisa — 3To 3agaya o0yueHHd 6e3 yunTelrd (unsupervised), rae
MO/JIENb TPYIOMPYET JOKYMEHTH HAa OCHOBE CXOJCTBA HX COAep&KaHIA Oe3
3apaHee 3aJJaHHBIX METOK. Meowpurckoe npiumereriie: BEIABIEHHE CKPBITHIX
TeMATHYECKIX TPYIOI B MACCHBE KaN00 ITAIHEHTOR I OOHAPYKEHHI HOBBIX
CHHAPOMOB HJIH ITAaTTePHOB 3a00IeBaHHI.

IIK-6.3, IIK-8.2

Bompoc 3: IloueMy I oIleHKH KauecTBa NER 4acTo HCIIOMB3YEeTCI METPHKA
F1l-score (rapMoHHUeCKOE CpejIHee ), a He IPOCTO TOUYHOCTE (accuracy)?

3TanoH: Accuracy (oI IIPaBHIFHO KIACCH(HITHPOBAHHBIX 3JIEMEHTOR) B
3ajaue NER HenH(opMaTHBHA H BBOJHT B 3a0IyKAeHHE, IIOTOMY UTO
OOIBIIHHCTBO TOKEHOB B TEKCTE — 3TO He CYIIHOCTH (HEeTaTHBHEIN KIacc).
Moens, KoTopasd BCerJa IIpeCKa3bIBaeT «He CYIIHOCTE», IIONYUNT OUeHb
BRICOKIOI accuracy, HO OyaeT abcomoTHO Oecrones3Hoii. F1-score, kak
rapMoOHHYeCcKoe cpeiHee Precision (TOUHOCTH ITOTOAKHTEIBHBIX
npeackazaniii) H Recall (ITOTHOTEI H3BIeUeHI ), TI03BOIAeT cOaTaHCHPORAHHO
OIIEHHNTH CIIOCOOHOCTH MOJIETH H HAXOMUTh CYIITHOCTH (Recall), H memaTs 310
IpaBIILHO (Precision).

I1IK-8.2

3amaua 1: Ucrmoms3ya Python i 6ubmioreky scikit-learn, moctpoiite KoHBeHEp
(pipeline) mia OHHAPHOI KiIac CHPHKAINH TEKCTOR MeIIIHHCKIIX HOBOCTEI Ha
IIBE TeMbI: «OHKOIOTHD) H «KapAHOIOTHD». B KauecTBe 6a30BOr0
BeKTOpH3aTopa Hermonk3yiite TF-IDF, B kauecTBe K1accH(pHKaTOpa — MeTOJT
OIIOPHBIX BeKTOPOBR (SVM). [IpeocTapbTe CXeMAaTHUHBINH KO HHHI[HATH3aI[HI
TaKOTO IMaHIUIanHa.

STanoH. python from skleamn. pipeline import Pipeline from

sklearn.feature extraction.text import Tfidf Vectorizer from sklearn.svm import
LinearSVC # Co3ganHe nafiruiaiiHa text clf = Pipeline(] (‘tfidf,

TfidfVectorizer(stop words='english’, max_features=10000)), ('clf,
LinearSVC(random state=42)), |) # IlpenmonoxiM, v Hac €cTh CITHCKH texts (TekcThI)
H labels (memku 0/1) 7 text clf fit(texts train, labels train) #

text clf predict(texts test) IlogcHeHme: I1afmuraitH mocneJOBaTETRHO MIPHMEHIET
TF-IDF BeKTOpH3aI[HIO (C YIaJIeHHeM CTOII-CIIOB H OIPaHHUYeHHeM ITPH3HAKOB )
H JIMHEHHEBOT SVM.

11K-6.3, IIK-8.2
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3amauya 2: BEI UHTAeTe OIHCAHHE MOJEH 19 H3BIeUeHHI OTHOIIIE HITI
«IEeKapCTBO-A03a» U3 KIHHIYECKHX TeKCTOB. ABTOPEHI ITHIIYT, UTO
HCIIONB30BAI «IBOHHVI0 cXeMy MAPKHPOBKH B IO». OOBACHITE, UTO 3TO

IIK-8.2, YK-1.1
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TAKOE H 14 UeTO HCIIOIb3YeTcd B 3afauaX NER/HM3BIIeUe HIA OTHOILIE HHIT.

StanoH: Cxema BIO — 3T0 crmocod KOMIpOBaHH A ITOCIIeJOBATEILHOCTH METOK
L1 TOKEHH3HPOBAHHOIO TEKCTA B 3aJayax II0CIedOBATeIbHON MapKIPOBKH
(sequence labeling), Taknx kak NER. KaxIpIil TOKeH ITOIy4aeT METKY:

B- (Begin) — HAUYamo CYIIHOCTH.

I- (Inside ) — mpomomKeHHe (BHYTPEHHIOT TOKEH ) CYIITHOCTH.

O- (Outside) — TOKeH He SABIIAETCSA YACTHIO CYIITHOCTH.

«JIpoitHad» cxema (HanpmmMep, BIOES) mobGasmger meTkH E- (End) ms
IIOCIIE JHETO TOKEHA CYIIHOCTH H S- (Single) 1A CYIITHOCTH, COCTOAIIE H3
OJTHOT'O TOKEeHa. DTa cXeMa IIOMOTaeT MOJIEIH JIyUllle IIOHHMATh TPaHHI[bI
CYIITHOCTeI, 0COOEHHO MHOTOCIIOBHBIX, UTO IIOBBIIIAET TOUHOCTD HX
H3BIEeUYEHH .

Tema 3 «CorpemerHbIe MeTOIEI NLP.»

[TpoBepsiembie komrteTeHIIMH H M JIK (KomeI), ¢ opMEpyeMble ITPH H3YYeHHH TeMEBI: TIepeYeHb
VK-1.1VK-12OIIK-4.11IK-6.31IK-8.11IK-8.2

K'DHTPIDJIBHLIE BOIIPOCEI ITO TCMC.

Ne i/m1

Jaganue

IIpoBepseMbIe
HNIK

Borpoc 1: B yeM 3aKmrouyaeTca KIr0UYeBad IIpodiIieMa CTaHTapTHRIX
PEKYPPEeHTHBEIX HEMPOHHEIX ceTell (RINN), KOTOpVIO IIPH3BAHEL PEIaTh
apxuTeKTypsl LSTM i GRU? KpaTko o0BACHHTE MeXaHH3M «BEHTHIIE (gates)
B LSTM.

StanoH: Kinrouerad mpobiaema cTaHIapTHEIX RNN — 1mpobiiema 0oIT oC pOUHBIX
3aBHCHMOCTel (vamshing/exploding gradient), Korza ceTs He MOKET
3aIlOMHHATh HHPOPMAINIEO H3 JATeKHX IIIaroB IOCIeJ0BATEIbHOCTH IIPH
o0yueHHH Ha GonbImx TekcTax. LSTM pelraeT 3Ty mpoliaeMy ¢

ITOMOIIBE0 MeXaHH3Ma BeHTHIIEH, KOTOPBIT PeryaIHpyeT ITOTOK HH(OpMAaIHH.
OcCHOBHBIE BEeHTHIIH: 1) BeHTIus 3a0sBanm (forget gate) — pellraet, KaKyro
HH(OPMAI[IEO H3 JOIT OBpeMeHHOoI maMiaTH (cell state) HyKHO «3a0BITEY.

2) BXomHoit BeHTIUTh (Input gate) — pelaeT, KaKyr0 HOBYIO HH(OPMAIHEO
3allHCcaTh B JONTOBPEMEHHVIO ITAMATh. 3) BEIXOTHOI BeHTIIIb (output gate) —
pelaeT, KaKyr HHQOPMAIHIO H3 TOITOBPeMEHH O ITaMATH HCIIOIb30BaTh 11
(popMITpOBAHIA TEKYILET O BEIXOTHOI O CHTHANIA H TIepeJaun Ha CIIeTYFOIIHIT
IIIar .

IIK-8.2

(R

Bormpoc 2: O0BACHHTE OCHOBHYIO HIIEH MeXaHHI3Ma BHIMaHHA (attention) B
HeHpoHHBIX ceTAX rd NLP. HeM «camoBHIIMaHIe» (self-attention) B
ApPXHTEKTYpPe TpaHCHOpPMeEP OTIHYAETCA OT KIIACCHYECKOTO BHHMAHIA B
Momenax encoder-decoder?

OtanoH: Ued BHHMAHHA — IT03BOIIHTH MOJIENH IIPH TeHepalHH Kax Ioro
3lIeMeHTa BEIXOJHOI ITOCIeIOBaTeTFHOCTH (HAIpPIMep, CIIOBA B IEPeBO/IE)
«(OKyCHPOBAThCS» Ha HAHOONIee pelleBaHTHBIX UAaCcTAX BXOTHOI
IIOCIEeIOBAaTEIFHOCTH, B3BEIIHBAA HX CKPEITEIE COCTOSHHA. OTO CO3/IaeT
KOHTEKCTHO-3aBHCHMOE ITPeICTARIEHHE .

IIK-8.2
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Otmure self-attention: B xraccHyeckoM BHHMAHHH MeXaHH3M padoTaeT MeKILYy
TBYMA Pa3HBIMH ITOCJIETIOBATe b HOCTAMH (HAIIPHMe]P, FCXOTHBIM TEKCTOM H
neperoioM). CamorHHMaHHe (self-attention) paboTaeT B Impeenax oIHOIT
IIOCIIeJOBATEIbHOCTH, IT03BOIAI KaKIOMY CIIOBY (TOKEHY) B3aHMO]IEICTBOBATh
CO BCEMH IPYTHMH CIIOBAMH B 3TOI e ITOCIIe JOBATeIh HOCTH, BEISBIIAL
BHYTPHTEKCTOBBIE 3aBHCHMOCTH (HAI[PHMeD, CBA3b MECTOHNMEHHA C

CYIIe CTBHTEIBHBIM) H cO3/IaBas oOorale HHbIe KOHTEKCTOM ITpeICTaBII eI
CIIOB.

Bormpoc 3: Yto takoe BERT H B ueM 3aKirodaroTCA KIIFOUeBEIe OCOOEHHOCTH €r0
apPXHTEKTYPHI H IIpe Jo0yUeHH, CAENTaBIIIE €r0 PeBOTIHOHHEIM A1 NLP?

OtamoH: BERT (Bidirectional Encoder Representations from Transformers) —
3TO MOJIENb-TPAHC popMep, Ipeao0yueHHAad Ha OONBIIIX TeKCTORBIX KOPITYCax.
Kirouersie ocobeHHOCTH: 1) JIByHAIIpaBIeHHOCTS: B OTIIHUIE OT IIpe bl TYIIHX
MoOZeneil, 00padaTEIBAOIIIX TEKCT TOILKO CIIeBa HAIIPABO IIH CIIPABa HAIERO,
BERT KomHpyeT KOHTEKCT CIIOBA C YUETOM BCET0 OKPYKEHHSI OJHOBPEMEHHO
(ICIIONMB3YA CAaMOBHHMAHTE ). 2) 3amaud 1mpe Jo0yueHIT Moens odydaeTca Ha
IBYX 3aauyax 6e3 yunrTend: a) MacKHpOBAaHHOE A3BIKOBOE MOJEIIHPOBAHIIE
(MLM ) — 1pe IcKa3aHie CIy4yailHo MACKHPOBAHHEIX CIIOB B ITPe /IO K eHIT.

0) Ilpeackazanie cieQyIOIIero mpeqroxeHns (NSP) — ompeeneHue, cieayeT
IH OJTHO ITpeIOKEHHE 3a IPYTHM. DTO II03BOIIET MOJEIH YCBOHTE TITyOOKIHE
CEMAHTHUE CKIHE H CHHTAKCHYECKHe 3HAHILAL

I1IK-8.2

Borpoc 4: {ind yero Hcmonk3yeTca fine-tuning (TOHKasA HACTPOIKa)
Ipe o0 VUeHHBIX A3BIKOBRIX Moeneil, Takix kak BERT? B uem ero
IIPENMVIIECTBO II0 CPABHEHHIO C 00YUeHHEM MOJIEIIH «C HYILD) LA
Me THIQHHCKHX 3a7gau?

StanoH: Fine-tuning — 3To Impoliecc AOMOTHHTEI:HOTO 00YUeH A

npe o0 yUeHHOH MOIeH (COXpaHeHHe ee BeCOB B KaueCcTBe HAUATBHOIO
IIPHOIIKEe HIA ) HA I[elleBOM Ha0ope MaHHBIX JIA KOHKPETHOM 3a1aui
(HarpMep, KracCH(HK A MeTHITTHCKIX TOKYMEHTOB ). [IpenmMyIie cTBa i
MeIIHHEL 1) S eKTHBHOCTE Ha MATEIX JaHHEIX: MeTHIHHCKIe Ha0OpEI
TAHHBIX YacTO OTPaHHUYeHkI H JOPOTH B pa3MeTKe. Fine-tuning mo3poider
TOCTHYb BEICOKOIT TOUHOCTH, HCIIONB3YS VKe YCBOSHHEIE MOJEIIBI0 OOIIHe
S3BIKOBEIE 3aKOHOMEPHOCTH. 2) CKOPOCTE H BRIUHCIHTEIRHAL SKOHOMHIA: He
TpeOyeTca o0yUyaTh MIULTHAPIEI ITAPAMETPOR C HYIIA, UTO 3KOHOMHT BpeMd H
pecypcrl. 3) Bricokoe kadecTeo: I1pemo0yueHHEIE MOJIETH, OCOOEHHO
agarnTHporaHHele HId Me pOHHEL (B1oBERT, Clinical BERT), yixe comepxar
3HAUNTE b HYI MeIIIHHCKYI0 H OHOMEIIIHHCK Y HHPOPMAIJHIO B CBOHX
Becax.

IIK-8.2, OIIK-4.1

N

Borpoc 5: Yto Takoe «mmepeHoc o0yueHisD (Transfer Learning) B KOHTeKCTe
rIy0oKoro oOyueHHA LI MeTHIIHMHCKOr0 NLP H KaKkoB ero THIDMUHEBLL
TPeX3TaITHEN MaiIUIaiH?

StanoH: [lepeHoc o0ydeHIT — 3TO ITapaJHTrMa, IIPH KOTOPOIT 3HAHI,
IIOMyYeHHEBIE IIPH PellleHHH OHOI 3aJayi Ha OOIbINOM Habope TaHHEIX,
HCIIONB3YIOTCA A YIYUIIeHHS 00yUeHH H ITOBBIIEHH A IIPOH3BOJHTEFHOCTH
Ha JIPYTOM, CBA3aHHOI 3ajlaye ¢ MeHBIIHM 00beMOM JIAHHEIX.

TpexasTanHeni maittoraita aea MeraHHCKoro NLP: 1) ITpe moGyueHie

IIK-8.2
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(Pretraining ). O6ydeHne 0a30BOI apXHTEKTYPHI (HAIIpIMeED, TpaHcopMepa) Ha
OTPOMHEIX OOIIEeOCTYIHEIX TEKCTOBEIX Kopiycax (HampuMep, Wikipedia,
PubMed) ¢ Hcmons3oBaHmeM 3agad caMooOyueHmd (MLM, NSP). PesyimsTar —
VHIBEPCAIbHAA S3BIKOBAd MoJels. 2) JJooOyuentie Ha momMeHe (D omain-
Adaptive Pretraimning, oImoHaIbsHO): JJOIMOIHHTe I HOE ITpe o0 yueHHe MOIEeIH
Ha OOJBIITOM, HO Oolee CIelnH(HYHOM KOpITyce (HallpHMep, IIOTHEIE TEKCThI
crateil PubMed 1 genieHTH(OHITHPOBAHHEIE 3IeKTPOHHEIE HCTOPHH OOIIe3HH )
LA (IIOTPYKEHILD) B MeIHIITHHCKYI0 JTeKCHKY H CTIUIb. 3) TOHKAasd HacTpoiika
(Task-Specific Fine-tuning ). OxoHuaTeIsHOe 00yUeHIe MOJIEIH Ha
OTHOCHTEIIFHO HeOOIbIIIOM pa3MeuYeHHOM Ha0ope JaHHBIX 1A KOHKPETHOI
I[eIeBOil 3agaun (HampmMep, NER, KraccH(HKAINI A, H3BIeUeHe OTHOIIIE HITT).

Bompoc 6: KakoBEI OCHOBHEIE I[EIH H 3aJauH «00BACHHMOI 0 HCKYCCTBEHHOT O
nuremmiekTa» (Explamable AL XAT) mpHMeHHTEISHO K CITOKHIM NL P-
MOJIeIAM B Me uiHe? I1oyeMmy 3T0 0co0eHHO BaKHO B KITHHHYECK Ot
IIPaKTHKE?

Stanod: OcHoBHEIE IenH XAl mia NLP B Memuiune: 1) MHTepIipeTHPYeMOCTh
pelmeHiii: [IOHATE, Ha OCHOBE KAKHX CIIOB, (Ppa3 IIH IIaTTEPHOB B TEKCTE
MOJIEIh IIPHHAIA TO HIIH HHOE pellleHHe (HaIpHMe]p, IIOCTABIIIA OIIpedeleH b
miarxo3). 2) O0HapyxeHHe cMellneHHil (bias): BEISABHTE, He ITolaraeTC A I
MOJENb HA JTOKHEIE KOPPEALIH (HAIlPHMED, HAa YIIOMHHAHHE KOHKpPe THOI
OONBHHITEI HIH JIeMorpadiryeckine MapKepsl, a He Ha KIHHHYECKI e IIPH3HAKH).
3) HoBepue H mpHHATHE: [IOBEICHTE IOBEPHE Bpaueil K CHCTEME, TI0O3BOTHEB HM

IIPOEEPHTE JTOTI'HKY, CTOAIIYIO 34 PEEDMEHI[HIHIEfI.

BaKHOCTh B KIIMHHYECKOH IPaKTHKe : Bpad HeceT O pPHIHYECKYI0 H 3THYECK VIO
OTBETCTBEHHOCTS 3a pellieHne. Cleroe cleoBaHHe peKOMEeHIAIlINH « YePHOTO
ANHKa» HellpaeMieMo. X Al T03BOIIeT Bpauy KPHTHUECKH OIeHHTh BEIBOJ
MOJIENIH I HHTET PHPOBATh €r0 B CBOE IPO(pecCHOHAIBHOE CY K IeHIIE.

YK-1.1, IIK-8.2

Bompoc 7: HeM apxXUTEeKTYPHO H II0 HA3HAYEHHIO OTIIHUYAFOTCA MO/IEIH THIIA
BERT (3HKxomep) H GPT (mexomep)? [IpHBe miTe 10 OTHOMY IIPHMEPY
MeJUITHCKOM 3aJiaul, Mg KOTOPOIl KakIad M3 HHX IIPeIOUTHTEIEHEE.

JtanoH: BERT — 3To Moiems-35HKOIep. OHA IIpeHAa3sHaUeHA [T CO3/TaHid
KOHTEKCTYATH3HPOBAHHEIX TIPEICTABIIEHITNT BXOJTHOI' O TEKCTA, HIIEATBEHO
IIOAXOAA 14 3a7ay IIOHHMAHI A TEKCTA, I'/Ie Ha BEIXOJe TpedyeTcs
KITacCH(HKAI A JUIH H3BIeUeHHe HH(OPMAI[HH H3 3aJaHHOT O

KOHTEKCTA. [1pume p meouur cxoti 3adayu: KiracCHQHKAIHA TOHATBHOCTH
3aIlHCell ITareHTa (IT03HTHRHAL HeT aTHBHAA JHHAMHKA), H3BIeUeHHE
HMeHOBaHHEIX CyIHOCTel (NER).

GPT — 3T0 MOJIETE-JIEKO/IEP C ABTOPETPECCHOHHON apXHTeKTYpoH. OHa
TeHEPHPYET TEKCT IIOCIE JOBATENLHO, TIPEICKA3BIBAA CIIE QYVIOIIEE CTIOBO Ha
OCHOBE IPeApIayIIHX. OHA IIPe IIOUYTHTEIRHEE 1T

3a]lau TeHeparHH TeKcTa. [Ipumep medinjurckoll 3ada4qu: ABTOMATHUECKOE
COCTABJIEHHE Pe3r0Me HCTOPHH OONe3HH (CYyMMAPH3AI[HA), TeHEPaI[Hd BAPHAHTOB
TeKCTa A OTBEeTA IAlHEHTY B UaT-00Te.

I1IK-8.2

Borpoc 8: Uto Takoe «MYIIbTHMOJAIbHOEe 00yUeHHe» B KOHTEKCTE
MeIIHHCKOr o M H KaKoi BEI30B OHO pelaeT? IIpHBe mITe IIPHME]D
nHTerparui NLP H koMimbsroTe pHOTO 3peHH I (CV) B IHArHOCTHKE.

IIK-6.3, YK-1.2
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StanoH: MymsTHMOAaThHOE 00yueHHe — 3T0 obmacTs UM, re Mmomenn
oOyuaroTca oOpadaTeBaTh H 00BeIHHATH HHPOPMAIHIO H3 PA3THUYHBIX THIIOB
TAHHBIX (MOIATBHOCTEN ), TAKHX KaK TEKCT, H300paKeHId, CHTHAIEL,
CTPYKTYPHPOBAHHEIE TAHHEIE.

PermraeMeni BEI30B: B MeIHITHHE KOMIUIEKCHAS JHATHOCTHEA YACTO
OCHOEBEBIBEACTCA Ha CHHTE3C IIHCI)DPEI&IHHI H3 Pa3HbLX HCTOYHHKOE (HHHPIMEP,
OITFICaHIe CHMIITOMOB B TEKCTE + pEHTI‘EHDBCIﬂIfI CI—[[[Bri[DE). OTHOMOJATEHEIE
MOJIEIH HE MOI'VT OCVIIIECTEHTE TAKOH CHHTE3.

IIprvep HHTEeTparii NLP un CV: CHcTeMa I JHATHOCTHKH paka KoxH: NLP-
MOYIb QaHAIH3HPYET TEKCTOROE OIMCAHMHE ITalfHeHTa (MCTOPHA, CHMIITOMEI), a
CV -MOIyIb aHATH3HPYeT e pPMaTOCKOIIYecKkoe m3o0paxkenie. OObe IIHEHHBIE
IpeCcTaBIeHIA OT 000X MOyIel IMOJArTCA Ha OOIIHIT KiIacCH(HKATOP,
KOTOPBII NpHHHMAeT Oollee 000CHOBAHHOE PellleHHe, YeM KaxK Ibli MOIYIIh B
OTHEeTbHOCTH.

Bompoc 9: KakoBk OCHOBHEIE HCTOUHHKH cMeIlleHH A (bias) B JaHHBIX I
0OyUeH A MeIIHHCKIX S3RIKOBEIX MOJIeeil H K KaKHM ITOTeHITHATbHEIM
PHCKaM 3TO MOKET IIPHBECTH ITPH BHeAPEHHH MOJEIH B KIIHHHYECKYEO

PAKTIKY?

Otanod: OCHOBHBIE HCTOUYHHKH bias: 1) Jlemorpadmyeckoe

cMmertersie:. Od0yuarole Kopiyca (HarmpuMep, PubM ed, KIIHHITUeCKIE 3aITCH
U3 OITpe AeIEHHBIX OOIBHHII) MOT'YT OBITh HEIIPOIIOPIIHOHAILHO IIPEIC TABIEHE]
TeKCTaMH 00 OITpeie IEHHBIX MOMYIIAIIAX (110 IOy, BO3PacTy, pace, SOC10-
€COoNomic CTaTycy). 2) S35K0oB0e/ TEPMIHOIOTHUECKOE

cMmelneHHe: [Togasnaroree GOIBIMHHCTBO OHOMe MHITHHCKOI THTePaTyPhl H
KaueCTBEHHBIX OHTOJOTHIT — Ha aHTIHIICKOM A3BIKE, UTO CO3JaeT bias IIpoTHB
APYTHX S3BIKOB H JIOKAIBHBIX Me IHIHHCKHX IIPAaKTHK. 3) CMellleHHE B
pazMeTKe: CyOBeKTHBHOCTh SKCIIEPTOB IIPH pasMeTKe TAHHBIX 1A 00yue I
(HarpHMep, UTO CUHTATh TSAKEIBIM CHMITTOMOM ) MOKET BHECTH
CHCTeMaTHUYECKYEO OIIHOKY.

[ToreHIHanbHEIE PHCKH: Mogens OyzeT Xyxe paboTaTs (HMeTh MEHBIIYIO
TOUHOCTH H ITOIHOTY ) JJIA ITAI[HEeHTOB H3 HeJOCTAaTOYHO IIPe/ICTABIEHHBIX
TPYILIL, YTO MOKET YCYTYOHTh HEPABEHCTBO B 3/IPpaBOOXPaHEHHH H IIPHBECTH K
OIIIMOOYHEIM JHATCHO3aM HIH Ha3HAYEHH AM.

YK-1.1, I1IK-8.2

10

Borpoc 10: Yto o3HauaeT abOperHarypa « MLM» B KOHTEKCTe ITpe o0 yueHI I
BERT n xak HMeHHO YCTpoeHa 3Ta 3afaua’? Kakoil IIpoleHT TOKeHOB 00BIUHO
MacKHpyeTca H moueMy He 100%0?

Stanon: MLM pacumdposreiBaerca kak Masked Language
Modeling (MackmpoBaHHOE T3EIKOBOE MOJIETTHPORBAHIIE).

YcTpoiicTBO 3amaun: B xax oM o0yuarolieM IpHMepe CIyUaiHeIM 00pa3oM
BEIOHpAeTC A OIpeIelIe HHBLI ITPOIEHT TOKEHOB BXOIHOI IOCIeJOBATEIEHOCTH.
Kaxap1it BRIOpaHHBOT TOKEH: 1) ¢ BeposATHOCTEI0 80% 3aMeHdIeTCa Ha
CIIeIHAIbHELT TOKeH [MASK]; 2) c BepoATHOCTRIO 10% 3aMeHAeTCI Ha
CIIVYAIHBIN TOKEH H3 CIOBAPA; 3) ¢ BepOATHOCTBIO 10% OoCTaeTcsa HeH3MEHHEIM.
3aaua MOJIETH — IIpPeacKa3aTh HCXOTHENT TOKEH A KaXkIOH MAacKHPOBAHHOM
ITO3HIIH HAa OCHOBE ITOJTHOTO KOHTEKCTA (BKIFOUAA HEMOIH (PIIHPOBAHHEIE
TOKEHEI ).

IIK-8.2
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[TporeHT MackmporaHus. OOsrUHO 15%. 510 He 100%0, ITOTOMY UTO: a) HA 3TAalle
fine-tuning Mackm [MASK] He BCTpedaroTCd, M MOJENb AOJIKHA paboTaTh C
pealbHEIMH CIIOBaMIL, 0) caydaiiHad 3aMeHa Ha APYTHE CIIOBAa VUHT MOJETE
OBITH YCTOITUMBOI K IITYMY H He ITepeo0yUyarkcd Ha KOHKPeTHEII TokeH [MASK].

CH’I‘}*‘HI_[HGHHLIE 344 110 TCMCE:

No m/mt

CHTYyalHOHHAaA 3aJa4ya

IIpoBepgeMErIe

HJIK

3amaua 1: Bel qoobyuwrnin mMofiets BIOBERT i KimaccH(IKAII HaVUHBIX
a0CTPaKTOBR Ha pelleBaHTHEIE/ HEPEIeBaHTHEIE OITpe/ielleHHoi Teme. I1ocie
pa3Be PTHIBAHHA BRISICHIIIOCH, UTO MOJIETH ITIOKA3EIBAET XOPOIIYI0 TOUHOCTE Ha
CTAPBIX CTAThAX, HO €€ IIPOH3BOJUTEIFHOCTE ITAJIaeT Ha a0CTPaKTaxX CBEKHX
ITy OIIMKALIIL, Te IIOABIIAR0TCAI HOBBIE TEPMHHEI (HampuMep, « SARS-CoV-2»,
«MPHK-BakiiiHa» ). B ueM HanbGolee BepodTHAL ITPHUIHA H KaKHe Ba
II0IX0JIa MOKHO HCIIONB30BATh I aJAIITAIH MOJEIH K 3THM H3Me HEHH M ?

OtanoH: BeposTHad nmpHurHa: COBHT JIeKCHKH/ pacIpeele I JaHHbBIX
(vocabulary shift). Momems B1oBERT Orlna mmpemobyueHa (1 goo0yueHa) Ha
JTAHHBIX, He COJIeP KAallIX HOBBIX TEPMHHOB, KOTOPBIE CTAIIH YaCTOTHBIMH
ITOCIIe OIIpeIelIEeHHOr 0 MOMeHTa. OTH HOBEIE TOKEHEI IHO0 OTCYTCTBYIOT B
CIIOBape MOJIeNH, THOO HMEIT IUIOXHE (CIyUaiiHbIe ) 3MOe I/IIHTH.

IToxaxomer k agarnTarpi: 1) JIOIMOMHHTEEHEL 3Tall 000yUeHIA Ha IOMEHE
(Domain-adaptive pretraining ). CoOpars KOpITyc CBe&HX cTaTeil (0e3
Pa3METKH) U IIPOAOIKHTE IpemodyueHne MoaenH ¢ MLM-3amaueii Ha 5TOM
KOPITyCe. DTO II03BOIIHT MOJENTH «BEIYUHTEY IIPeCTABIEHII HOBEIX TEPMHIHOB
B KOHTeKcTe. 2) Pacumpenie TOKeHH3aTopa H JOOOyUeHIe

SMOeIHHT OB J|00aBHTH HOBBIE TEPMHHEI B CIIOBAPh TOKEHI3aTOPAa,
HHHIHATH3HPOBATH I HIX 3MOe I HIH (HallpHMeDP, KaK CpeIHee COCeTHHX
CIIOB IUIH CIIVUAITHO) M IPOBECTH TOHKYIO HACTPOIKY BCeIl MOJIEIH Ha
AKTYalTbHEIX Pa3sMeUEeHHEIX TAHHBIX, II03BOIIHE €H CKOPPEKTHPOBATE KAK
HOBEIE, TAaK M CTapEIE Beca.

IIK-8.2, YK-1.2

-2

3agaua 2: /I14 3aaui aBTOMATHYECKOI' O COCTABIEHHA KPATKOH BEITTHCKH
(CyMMapH3aI[HH) 03 [NIHHHOH HCTOPHH OOMIe3HH PeIlleHO HCIIOIbh30BaTh
IOX O HAa OCHOBE TpaHcopMepoB. OOBACHUTE, ITIOYEMY apXHTEKTypa THIIA
GPT (aBTOperpecCHOHHBIN JeKoep) MoKeT ObITh Ooree IMOAXOIAIe HIsd
3TOI 3a7ault, yueM apxXurekTypa Tira BERT (AByHaIIpaRIeHHBNT SHKOED)?

ODTaIOH: 3a/jaya CyMMAPH3al[HH ABIIIeTCA 3ajaueH reHeparu Tekcra. GPT,
KaK aBTOPErPecCHOHHAA MOJIENb-IeKO/ep, 00ydyeHa IpeICKa3bIBaTh
CIeIVIOIIIEE CTIOBO B IIOCIIEJOBATEIEHOCTH HA OCHOBE BCEX IIPe AR AYIIHX. 3TO
HAeaIBEHO COOTBETCTBYET IIPOIECCY TeHEePAI[HH: MEI CTPOHM CBOJIKY CIOBO 34
CIIOBOM, I'/le KaKJI0e CIeIYIOIIee CIIOBO 3aBHCHT OT YK€ CreHEPHPOBAHHOIO
npedHKca H HCXOJHOTO TeKCTa (KOTOPHIIl MOKHO IIOAAaBaTh Yepe3 MeXaHH3M
BHHMaHNA). BERT &e, Oyayul 3HKOIepOM, He ITpeHA3HAUYeH 14 TeHePaIfii
IIOCTIE TOBATEIRHOCTEH. X OTA er0 MOKHO HCIIOTE30BATh B apXHUTEKTYPaX
encoder-decoder (HammpuMmep, BART, TS5), «urcteiivy BERT MoKeT TOTBKO
CO3/1aBaTh (PHKCHPOBAHHEIE 11O JIHHE IIPeCTaBIeHILA BXOJHOIO TEKCTA, HO He

IIK-6.3, IIK-8.2
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T€CHEPHPORATE TEKCT IIPOH3BOIIE HOI JITTHHEI ITOCIIEeIOBATENBHO.

3amaua 3: ITpu fine-tuning Momemn ClinicalBERT 11d H3BIeUeHHA CYIITHOCTEIl
«JIeKapCTBO» H «J103a» H3 MeIHIIHHCKHX Ha3HAUEHII BEI ITOYUIUIH BEICOKHIT
F1-score Ha TecTOROI BEIOOpKe. OTHAKO BpauyH KaTyROTCHI, UTO MOJIEb
HHOT/IAa IIPOITYCKaeT A03bI, HAIHCAHHbIE B BHIe Apodeil (Hampumep, «1/2
TaOJIeTKID) ) HIIH C HCIIOIBh30BaHHeM PHMCKHX IHGP (HampuMep, «tad. II»). B
yeM BepOoATHAS TeXHITUECKad IIPHUIHA 3THX OIMMOOK H KaK MOKHO

MO JH(HITH POBATE MAILIAIH ITpeo0padoTKH JAHHEIX I 00yUeHHA, UTOORI
HX YCTPAaHHUTE?

OtanoH: BepogarHad mpmmunHa: TokeHnzarop BERT (WordPiece) moxeT
HEeKOPPeKTHO pa30dHBATh TaKHe CIIelHATbHbIe (hopMaThl. Hampumep, «1/2»
MOKeT OBITh Pa30HTO HA TOKEHHI [«1», «/», «2»], a «1I» MoXKeT OBITh BOCIIPHHAT
KaK OTJEeJIFHEI TOKEH, He acCCOIMHPOBAHHENI ¢ UHCcIOM. Moeis,
oOyuagIiradcsa Ha OCHOBHOM ITpiMepax Buaa «500 Mry», ioxo obobIaeT Ha
TaKHe PeJKHe IIPEICTABIIE HILA.

M omrdHKaIiAg maimoraitia mpegqodpadoTki: Ha sTare moaroTOBKH
OOYUYArOIMX JAHHBIX HOPMATH30BaTh TEKCTOREIE ITPeICTABRIIE HI UICel H

03 Iepe] TokeHH3almeil. Hamprumep, 3amMeHHTS « 1/2 TabmeTkn» Ha «0.5
TabneTKID, a «Tal. II» Ha «Tab. 2». 5Ta HOpMAaIH3aId JOIAKHA ITPHMEHATHC A
KaK K JaHHBIM L1 00yUeHIA MOJENH, TaK H Ha HH(]epeHCe K HOBBIM TEKCTaM.
3TO 3HAUHTEILHO COKPATHT JIEKCHUYECKOE pasHOOOpa3ie H IIOMOKET MOJIEIH
BEIYUHTE YCTOHUHEBEIE ITATTE PHEI.

YK-1.2, I1IK-8.2

3amaua 4: Be1 pa3pabarsiBaeTe MyIbTHMOJAIBHYIO CHCTEMY JIIA aHATH3a
THCTOINATOIOIHYe CKHX HecaeoBaHiii. CHcTeMa IPHHHMAeT Ha BXOJ
m300paxkeHIe cpe3a TKAaHH H TeKCTOBOE 3aKIHUeHIe ITaToI0r0aHaTOMA.
IIpemmoxnTe oOINYH apXHTEKTYPHYIO CXeMY (Ha YpOoBHe OIOKOB) I TAKOI
CHCTEMBI, 00BACHHB, KaK OyAyT 00beMHATHCA IPH3HAKH H3 PAa3HBIX

MO JATBHOC Tell.

OTalnoH: ApXHTeKTypHad cXeMa: 1) Momayims oOpaboTKu

m3o0paxeHna. CeeprouHas HelfpoHHadA ceTh (CNN, Hanpumep, ResNet) mia
M3BIIeYEHHA BH3YAIBHBIX IIPH3HAKOB H3 H300paxkeHnd. Ha BRIXoe — BEKTOP
IUTH KapTa IPH3HAaKoB. 2) Moxayirs oOpaboTKH TekcTa: S3pIKOBasd MOIETh
(Hamprmep, ClimcalBERT) miid monyuyeHd KOHTeKCTYAIH3HPOBAHHOT O
BEKTOPHOTO ITPECTABIEHIA BCETO TEKCTOBOTO 3aKIFOUE HIA HIIH €r0 YacTeil.
3) Moy cioaams (Fusion): OOBeIHEHI e TIPH3HAKOR JABYX MOIAIbHOCTEI.
Bo3MoxKHbBIE TIOAXOIbL: PanHee cruarnie (KOHKATEHAIHA BEKTOPOB IIPH3HAKOB
neper PHHATEHEIMH CIIOAMI), [To30Hee cruanie (KaxIad MOTATEHOCTh
IIPOXOIHT Yepe3 CBO T'OJIOBY KIIAcCH(HKAIH, Pe3YIbTaThl aTPETHPYIOTC ),
WIH [ 16puonsiii (HCIIOIb30BAaHHE MeXaHH3Ma BHIMAHH A L1 B3BEIIEHHOI O
OoOBe IIHeHIA ITPIH3HAKOR). 4 ) DU HATEHEIIT

KiraccH(pHKaTOp/perpeccop: HeCKOIBKO MOTHOCBA3HEIX CIIOEB, IIPHHHMAFOIIHX
00beIHEHHOE TIPeCTABIEHIE H BEIJAOIIHX HTOT OBBII IIPOTHO3 (HAIIPHMED,
KIIAcC OITYXOJH, CTEIIEHb 3II0KaYeC TBE HHOCTH).

I1IK-6.3, YK-1.2

Lh

3amaua 5: ITomydueHa 3ajada ITOCTPOeHHA YaT-00Ta 11 OTBeTa Ha YacTo
3aaBaeMble BOIIPOCH IarHeHToR 0 COVID-19 Ha ocHOBe O(HIHAIILHBLX
KIHHIYECKHX peKoMeHaairni. KinroueBoe TpeOoBaHIE — OTBETHI IO /KHEL
TOUHO COOTBETCTBOBATH TEKCTY peKOMEHIAIHIT, €3 «BBIIYMBIBAHIID)
HHQopmali. Kakoil THIT BOIIPOCHO-OTBETHOI CHCTEMEI (apXHTEKTYPHO)

IIK-6.3, IIK-8.2
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ClleyeT BEIOpaTh M mmoyeMy? OIHIINTe KpaTKo, Kak oHA Oy1eT paboTars.

StanoH: CieayeT BEIOpaTh CHCTEMY 3aKPHITOrO JJOMeHAa Ha OCHOBE
mn3piIedyeHHq (extractive closed-domain QA).

[TprumHa: TpeOyeTca TOUHOe IHTHPOBAHHE HCTOYHHKA (PeKOMEH/IAIIIT ), UTO
HCKIIF0YaeT HCIIONb30BaHHe TeHePaTHBHBIX MOJleleil, KOTOPEIe MOT'YT
«TAILTFOIHHAPOBATHY .

ITprmIim paGoTsel: 1) Baza 3HaHmii: Bee odiamansHele peKOMeH Al
pa30HBarOTCA Ha HeOOIBIINE, CEMAaHTHUECKH I[ETbHEIE OTPHIBKH (TIacCazkKH).
2) Monyms momncka (Retriever): ITpi mmomyde HiI BoIIpoca II0JIb30BaTeNd,
CHCcTeMa HIeT B 6a3e 3HaHIol N (HampHMep, 5) HanOolee peleBaHTHBIX
raccaxkei. g 3Toro MOAKHO HCIIOTb30BAaTh CEMAHTHUECKHIT IIOHCK HA OCHOBE
SMOeIIHHT OB (HaIIpHMep, ¢ IToMoIlp MoenH SBERT). 3) Moayins UTeHIA
(Reader): HaiigeHHEbIe ITacCcakH BMECTE C BOIIPOCOM ITOJTAI0TCA HA BXOJT
MOJEeH LA H3BlIeUeHH I oTBeTOR (Hampmmep, fine-tuned BERT g 3amaun
SQuAD). Moieis BEIZIeNI AT TOUHBINH Span TeKcTa H3 ITaccaxa, KOTOPBII
ABIAeTCA OTBeTOM. 4) BeIRo: [10IB30BATENR0 ITOKA3BIBAETCA HaIeHHEBII
OTBET C YKa3aHHeM HCTOYHHKA (ITaccaxa).

3agmaua 6: IIpH IIpoBepKe BaXKHOCTH IIPH3HAKOB ¢ TToMoIlpro MeTonma LIME mig
MOJIEIH KIacCH(HKAIIH TOHATFHOCTH 3aICel B HCTOPHH O0JIe3HH
(TIOIIOKUTE b HAL OTPHIIATENbHASA THHAMIKA ) BRIACHIUIOCH, UTO MOJETH

CIUIFHO OITHpaeTCcd Ha IIPHCYTCTBHE CIOBA «HOPMAIbHEIID) H HTHOPHPYET
KOHTeKCT. Hampumep, ¢passl « AHATH3EI HOPMaTbHEIE» H «COCTOSHIE
HOPMATbHEIM He ABIAETCSD) IIOTYUYArOT CXOKHE TTOTOKHTENBHEIE Beca. B ueMm
CHCTeMHaA OIMOKA TAKOIl MOJIEIH H KaK MOKHO IIOIBITATECA €€ HCIIPABHTh Ha
VPOBHE APXHTEKTYPHI IWIH 00yUeHIA?

OtanoH: CHcTeMHaA ormbKka: Mogens TeMOHCTPHPYET ITIOBEPXHOCTHOE,
TeKCHUECKOe IIOHHMAHHE, HE YIABIHBAd CEMAaHTHKY OTPHI[AHH A H CIIOKHBIE
CHHTAKCHUYECKHE KOHCTPYKIHI. OTO THIIHYHO 11 MOJIeIeil, KOTOPEIE
HeJIOCTATOYHO I'TyO0KO aHAH3HPYIOT KOHTEKCT WIH 00yUeHBI Ha JaHHBIX C
CIUIBHEIMH JTEKCHYECKIMH KOPPEILALI M.

CmocoOrI ncmpaBiaeHud: 1) M cmons3oBars Oonee ry0OKHe KOHTEKCTYAIIbHEIE
momemt: Ilepeiitu ¢ bag-of-words mmi rmpocTeIiXx RNN Ha TpaHcopMepHEIe
apxHTeKTypsl (BERT), KOTOpEIE IyUIlle CITPABIAROTCA C KOHTEKCTOM H
CHHTAKCHCOM OlarofapsA CaMOBHIMAHHIO. 2) AyTMeHTAIHA 00yYarOIIHX
HaHHBIX. CIleIHalbHO J00ABHTH B 00YVUAIOIIYH BEIOOPKY IIPHMEPEI C
OTPHITaHHEM H JIPYTHMH CIOKHBIMH KOHC TPYKIILAMI, YTOOBI MOJIETh
HAay4IiIachk MX paclio3Harars. 3) M cmons3oBars mpeao0yueHe Ha Oolee
CIIOAHBIX 3a/fauax: Fine-tuning Moesm, KoTopas yxe Oblna mpego0ydeHa Ha
3aauax, TPeOVIOIIX IIOHHMAHHA cHHTaKcHca (HarpiMep, NSP B BERT
IPYTHe THHTBHCTHYECKHEe IIPOOEI).

YK-1.1, I1IK-8.2

3agaua 7: Bam He00X0MO BHIOPATh ITPeJo0YUe HHYEO S3EIKOBYEO MOJIENb IS
00paboTKH PYCCKOM3BIYHBIX KIHHHYECKHX TEKCTOB H3 oTeyecTBeHHBIX EHR.
HoctyrmHel: myis TILREUHENT BERT (INBERT), pycckos3sruaeni RUBER T
(00yueHHEI Ha HOBOCTAX H Wikipedia) i Mozeins, moo0yueHHaA Balllelt
KOMAHIOH Ha KOPITYCe PYCCKHUX MeTIIHCKHX TeKCTOB (MedRUBERT).
Ob6ocHyiiTe BEIOOp B o3y MedRUBERT, 1piBed ABa apryMeHTa,
CB3aHHEIX ¢ OCOOEHHOCTAMH IIpe o0 yUeH .

IIK-8.2, OlIK-
4.1
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StanoH: ApryMmeHTH B 1oiab3y MedRuBERT: 1) JlomeHHas ajanraifis
nekcuku: MedRuBERT O oo0yueH Ha MeJHIIMHCKIX TeKCTax, II03TOMY
€r0 TOKEHH3aTOP M BEKTOPHEIE TIPeACTABTEHH A CIIOB « HACTPOEHED) HA

Me THITHHCKVIO TePMHHOIOIHE0, a00peBHATYPEI H CTIUIHCTHKY KIIHITUeCKIX
3armiceil. RUBERT, o0y4yeHHEII Ha HOBOCTAX, IUIOXO IPeICTABIIeT PeaKHe
Me TUIHHCKHEe TepMHHEL, a MBERT «pa3MassBaeT» BHHMAaHHE IT0 MHOTHM
ABBIKAM. 2) YCBOEHI e MeIIIHHCKOTO KOHTeKCTa H CRA3el: 3amaumt
npegoOyueHna (MLM) pelramick Ha MeIHIIHHCKUX ITpeII0AKeHIIX, UTO
II03BOIILIIO MOJIEIIH BEIVUNTE CIIeIH(HUYECKHE CeMaHTHUeCKHe I
CHHTAKCHYECKHEe CBM3H MeKTY MeTHITHHCKHMI IIOHATIAMHI (HaIpHMeD,

Me K QY JTeKapCTBOM, THArHO30M H CHMITTOMOM), KOTOpEIe cl1abo
IIPeJICTARIEHE] B OOIIIX TEKCTaX.

3agaua 8: IIpH paszBepTRBaHH NLP-MOIenTH I1d aBTOMAaTHYECKOTO
KOJHPOBAHHA AHArHO30B B PeaabHOM BpeMeHH B HH()OPMAIHOHHOI CHCTEME
TTOJIHKIHHKH BO3HHKIIH AaTo0kl Ha 3aJepkKy oTBeTa (Oomee 5 CeKyHL).
Momens npeacTaBingeT codoii fine-tuned BERT-base. [IpegnoxuTe maBe
CTparersd (He TpeOyIIie CMeHBI MOJENH) 1A OIITHMI3AI[HH BPeMeHH
HH(EPEHCA.

OtanoH: CTpaTernH OIITHMH3AINH HH(epeHca: 1) KamnipopaHie
IpeacKazaHmii: J[J14 YacTo BCTPEUAOIIHXC A, CTaHIAPTHHIX ()OPMYIHPOBOK
JTHArHO30B (KOTOPBIE COCTABIAOT OOIBIIMYIO YacTh IIOTOKA) MOKHO BECTH K3III
«TeKcT -= Ko MKb». I[IpH IToCTYIDIEHITH HOBOT O TeKCTA CHAYaIa IIPOBEPATH
K31, H TOJIBKO B CIydae IfpoMaxa (Imiss) 3arrycKarh TSOK eIIVE0 MOJIENb.

2) ITaketHas o6pabotka (Batch Processing): BmMecTo 06paboTKH OTHOTO
3aIIpoca 3a pa3, OpraHn30BaTh OUepeIb H HaKAIUIHBATh BXOAIIHE 3aI[POCHL 3a
HeOOIBIOI HHTepRal BpeMeHH (Harmpumep, 100-200 mc), 3aTeMm
oOpabaTeBaTh HX OJHIM OarTdyeM. STO IMMO3BOIAET Oonee 3(p(PEeKTHRHO
HCIIONIB30BAThH BEIUICIHTEILHEIE pecypcHl (oco0eHHO GPU) H yBeIunTh
OOIIYIO IIPOITYCKHYEO CIIOCOOHOCTE. TaK&e MOKHO PacCMOTPeTh KBAaHTOBAHHE
MOJIeTH (CHHKeHHe TOYHOCTH BecoB ¢ FP32 mo INTS8) mirsa yckopeHHA
BBIUFICIIE€HIH.

IIK-8.2, YK-1.2

3amaua 9: Hammrmite mpruMep koga Ha Python ¢ ncnons3oraHmeM OHOIHOTE K
Hugging Face transformers, KOTOPEIi 3arpyxaeT Ipero0yueHHYH MOJelh bert-
base-uncased H TOKeHH3aTOP, a 3aTeM BEIIIOTHAET TOKEHH 3aI[HIO H IO yUeHIE
BeKTOPHEIX ITpeJcTaBIeHI (3MOe [UIIHI OB ) 1A IIpemIoKeHHd «Patient has
hypertension and diabetes.»

STanoH: python from transformers import BertT okenizer, BertModel import torch #
3arpys3ka TokeHH3aTopa H MojiesH tokenizer = BertTokenizer.from_ pretrained('bert-
base-uncased") model = BertModel from_pretrained('bert-base-uncased') text =
"Patient has hypertension and diabetes.”" # T okeHH3a1Hs H [MOJrOTOBKA BXo/Ja JJIA
MoenH inputs = tokenizer(text, return tensors="pt") # Bo3Bpamaet pytorch TeH30phI
7 ITonyueHHe sMOeqIHHIOB MojieH (0e3 o0yueHHA, B pekHMe HH(ep eHca) with
torch.no grad(): outputs = model(**inputs) # ITonyueHHe 5MOeTHHI OB ITOCJIEJHETO
CKpBITOrO CJI0A JIJIA KaKaoro TokeHa token embeddings = outputs.last hidden state #
[1, seq len, hidden size] # ITomyueHHe sMmOeqHHra Bcero rpeiokeHHA (ycp eqHeHHE
I10 TOKeHaM, KpoMe cIykebHbIX) sentence embedding =

token embeddings.mean(dium=1) # [1, hidden size] print(f''PasmepHocThb
smOemHHroB TokeHoB: {token embeddings.shape}") print(f'PasmepHocTs

sMmOemmHHra ripeaokeHHa: {sentence embedding.shape}'") IlogcHeHe: Ko
OeEMOHCTPHPYeT 0a30BYI0 3arpy3Ky M Hcronb3oBaHne BERT mid monyueHms
KOHTEKCTYATH3NPOBAHHBIX BEKTOPHBIX ITPEJICTABIIEHII.

I1IK-8.2
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3amaua 10: B HcclegoRaHNH CpaBHHBAIH [IB€ MOJEIH I OOHAPYKEHHA
HeIpecCHH 110 TeKCTaM ITaIfiieHToB B corceTax: L.STM Ha word2vec
sMmOenmimHTax H fine-tuned BERT. BERT nokazan 3HauHTeILHO O0lIee
BRICOKINT F'1. O0BACHHUTE, KakHe QyHAaMeHTaTIbHEIe BO3MOKHOCTH
apXUTeKTYPEI TpaHcopMepa (10 cpaBHeHHEO ¢ L.STM) MOTIIH IIPHBECTH K
TaKOMY IIPEBOCXO/ICTBY B JAaHHOH 3aj1aue.

OtanoH: KiroueBrle IIpeHMYIHECTBA apXHTEKTYPEI TpaHcdopMmepa

(BERT): 1) JIpyHampaeiaeHHENT KOHTeKCT: BERT aHamHpyeT KOHTEKCT
CIIOBA CO BCEX CTOPOH OJHOBpPeMeHHO, Torga Kak L.STM (maxe
IBYVHAITPABIIEHHEII ) 0OpadaThIBAET IIOCIIE IOBATEIIFHOCTE IT0 IIIaraM, UTo
MOKeT 3aTPYIHATh HHTEI PAIlHI0 TATbHHX 3aBHCHMOCTEI. J[II1 BEIABIE HIA
HeIpecCHH BaKHO IMTOHHMATE OOIIIOT HACTPOI H B3aHMOCBA3H Me &K Ty Pa3HbIMIL
YaCTAMH BhICKa3bBaHHA. 2) CamoBHIMaHHe (Self-Attention): 5TOT MexaHH3M
II03BOIIAET MOJIEIH HAIIPAMYIO «CBA3BEIBATHY Pa3HBIE CIIOBA B TEKCTE,
He3aBHCHMO OT PAacCTOSHHA MeKIy HHMH. Harpimep, oHa MOKET HaITPAMYEO
YCTAaHOBHTH CBA3b MEKIY CIOBOM «OMHHOKIOD) B HAUAIEe IIOCTA H «IUIaKaD) B
KOHIIE, UTO KPHTHYHO 14 ITOHMMAaHHA ceMaHTHKH. L STM ke BEIHYKIeHA
«IIPOTACKHBATE» 3TY HHPOPMAIHIO Uepe3 IEeIOUKY CKPRITEIX COCTOSHIIL, TE
OHA MOXKET «pacTBOPHTLCD. 3) I mybokoe mmpemobyuenie: BERT Ovn
npeaodyueH Ha OrPOMHEIX KOPITYCaxX, VCBOHB OOrarkie A3bIKOBEIE 3HAHIL,
BKIFOYasd TOHKHE CEMAHTHYE CKIE HIOAHCEI H 3MOIMOHAIEHEIE OKPACKH,
KOTOpPBIE CIIOKHO «HaKoImMTh» L.STM, o0yueHHOI TOIBKO HAa I[eIeBOil 3aaue.

IIK-8.2, YK-1.1

3aJaHHs 1719 CaMOCTOSTEIbHOH PadoTEI

Borpoc 1: YTo Takoe «aJallTHBHOE BEIUNCINTEIsHOE BpeMsD (Adaptive
Computation Time) B KOHTEKCTBE PeKYPPEHTHEIX ceTel H KaKyro IpodiIeMy OHO
pemaeT?

StanoH: Adaptive Computation Time (ACT) — 3To MeXaHH3M, IT03B OISO I
RINN- 1w Tpa”HcopMep-ceTH JHHAMHUYECKH PellaTh, CKOIbKO BEIUHCIHTEIBHBIX
«IIaroBy (MTepalii) eif Hy/KHO IIOTPaTHTh Ha 00padoTKy KakJIOro 3IeMeHTa
BXO/IHOIT ITOCTIe JOBATEIbHOCTH. OH pelraeT mpodineMy (PHKCHPOBAHHOM TIITyOHHEI
BBEIUNCIIEHHIL. B CTaHZAPTHEIX MOJENAX KAk IOMY CIOBY YAEIIeTC I OIHHAKOBOE
«BHHMAaHIE» II0 BpEMEHH, X0TA HEKOTOPhIE CIIOBA (HAI[PHMED, ITPOCTHIE COO3BI)
TpeOYIOT MeHBIIEe 00padOTKH, a APYTHe (CIIOAKHBIE Me/HIHHCKIE TEPMIHEI B
KIIF0UeBOM KOHTeKCTe ) — Oombire. ACT mmomoraet MOJIeIIH paciipeaeldarb
BRIUIICIIHTEIbHEIE pecypPchl Oomee 3(peKTHBHO.

IIK-8.2

-2

Borpoc 2: O0sAcHUTE, YeM Imoaxo «feature-based» mmpu nermoms3oranmm BERT
(HarrpuMep, H3BlIeUeHHe 3MOe [UIIHT OB KaK (PHKCHPOBAHHBIX ITPH3HAKOB LI
IPYT O MOJIENIH) OTIIMYAEeTCA OT NMoaxoaa «fine-tuning», 0 B KaKOM CIleHAPHI
«feature-based» moaxom MoKeT OBITH ITPEAIIOUYTHTEILHEE .

StanoH: Fine-tuning: Beca mpegodyuenHoiit BER T-mofenit oOHOBIAHOTCA B
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Iporecce oOyUeHH I Ha I[eIeBOIl 3ajiadye. MOJens ajaiTHPYyeTCq

«remxomM». Feature-based (mwm «3aMopoxeHHBII BERT»): IIpe mo0yueHHas
BERT-MoIens HCIIOMB3YETCA KaK CTATHUHEIH SKCTPAKTOP IIPH3IHAKOB. BX0OTHOMI
TeKCT ITpoIryckaeTca uepe3 BERT, H nmonyueHHEIe KOHTEKCTYalbHEIe SMOE I IHHTH
(HarrpuMep, [CLS]-TOKeHa ) HCIIOIb3YVIOTCA KaK BXOIHbIE ITPH3HAKH I
OTHENBHOro KraccHpukaTopa (Harmpumep, SVM WIH TOTHCTHYE CKOH PETrPECcCHH),
KOTOpBOT o0yuaeTcd, B TO BpeMd Kak Beca BERT ocTaroTca 3aMOpOKeHHBIMIL.

CueHapmii mpemiioureHn feature-based: Korpga BeIUHCIIITEb HbIE PECYPCHL
CIUIFHO OT'paHIUeHEl, a BpeMd o0ydyeHHA KpHTHUHO. Fine-tuning tpeGyeT
oOpaTHOTO paclpocTpaHeHH I Yepe3 BCH OONMBIITYI0 MOJENb, UTo JAoporo. Feature-
based mMoXo1 MMO3BOIIAET OIH Pa3 BEIUMCIHTE 3MOe IJIHHTH LI BCer0 JaTaceTa H
3aTeM OBICTPO 00yUaTh H 3KCIle pHMEHTHPORATh C Pa3HbIMH JIETKHMI
Krraccugukaropamy. Takxe oH MOKeT ObITh CTaOWIbHEE ITPH OYeHb MATBIX
pa3Mepax o0yuaroIeil BEIOOPKH.

Borpoc 3: Yto Takoe «kaTacTpodiueckoe 3adpiBanme (catastrophic forgetting) n
KaK OHO MOKET ITPOABHTHCA ITPH fine-tuning mmpe mo0y4e HHOI A3BIKOBOI MO JEIIH
Ha He 00T IIIOM MeHITHHCKOM JaraceTe?

OtanoH: KaracTpodmnueckoe 3a0bBaHHe — 3TO TEHACHIHA HEIPOHHOI CeTH K
PEe3KOI IMoTepe 3HAHUIL, ITOYUYeHHBIX Ha IIPe Bl IVIIIX 3aadax, IIpH oOyue HHH Ha
HoBOIT 3ajaue. ITpu fine-tuning BERT Ha HeOoIbIIIOM Me THIHCKOM J[aTaceTe
MOJIETh MOKET «IIEPETICATh) OOIIHE I3BIKOBEIE 3HAHHA, YCBOEHHBIE BO BpEMI
npeqo0yUYeHH A Ha OIPOMHEBIX Pa3HOOOpa3HEIX KOPITycax, B YTOOY
CIEeI(PHUEeCKHM 3aKOHOMEPHOCTAM He O0IBIIOr0 MeJHITHHCKOTro Habopa. 3To
MOZKET IIPHBECTH K IIOTEPE IPaMMATHUECKOi, CHHTAKCHUYECKOI H OOIIeli
CeMaHTHUeCKOH KOMITe TEHIIH, YTO YXYAIIHT CIIOCOOHOCTh MOAEIH 0000IIaTs H
paboTarh ¢ TEKCTAMH, BRIXOAIIIIMI 32 PAMKH Y3KOI'O MEJIHIIHCKOTO CTHILA
oOyuaroIreil BEIOOPKIH.

IIK-8.2

LN

3amaua 1: [IpemroxuTe MpocToil crmocol (6e3 H3MeHeHH I apXHTeKTYPhl MOIEIIH)
CHH3HTh PHCK «KaTacTpodmueckoro 3a0bIBaHILD) IIPH fine-tuning Momemn
Clinical BERT 14 3amaui KiIacCH(PHKAIH THIIOB MeIHIIHHCKHX TOKYMEHTOB.

OTanoH: MOoKHO IIPHMEHHTh METOI, IIO3TAITHOT O pa3MopaKHBaHIA BecoB (gradual
unfreezing) M HCIIOIB30BaTh OUeHb MAaILOI TeMIT oOvueHH (learmng rate).
Crparerns: 1) B Hauane fine-tumng 3aMopo3nTE BCe CIOH IIpedo0yue HHOI
MOJENH, KpoMe CaMOr0o BepXHero (KIacCHPHKAIHOHHOI roIOBE). O0YUHTE
TOIBKO ee. 2) ITocae HeCKOMbKHX 310X Pa3MOPO3HTh OJIHH IIH JIBA IOCIeTHHX
TpaHcgopmep-06m1oka BERT o mpomomAHTs 00yUueHHe ¢ OUeHbs MadeHbKIM LR
(HarpiMep, le-5). 3) IIpH He 0OOXOMIMOCTH IIOCTEIIEHHO pa3MOpakHBaTh Oomlee
IITyOOKHE CIOH. 3TO ITO3BOIAET Me NIEHHO aJaIllTHPOBATh OOIIHE IIPeCTaBIIe HILA
K HOBOIT 33/1aye, He pa3pyllad HX pe3Ko. /JOIMOIHHTEeIbHO MOKHO

HCIIONIB30BATh PETVILAPH3ALMI0, TaKVE0 Kak weight decay, I MeHbIlIee KO UYECTBO
30X 00yueHH A, YTOOBI IIPeJOTBPATHTE Ilepeo0yUeHIe Ha MAaTe HBKOM JlaTaceTe.

3amaua 2: OOBACHUTE, KaK MeXaHI3M caMOBHIMaHI A (self-attention) B
TpaHCc(opMe pe IT03BOIIeT MOJEIH YUHTHIBATh CBA3b MeKIY CIIOBAMH
«IIPHHHMAET» H «MEeT(POPMHHI» B IIPeITOKeHHH «[IallieHT IIPHHIMAET
MeT(OPMHIH», Take eClIH MeKTY HHMH CTOHT APYIOe CIOBO, HAIPHMED,
«PeryIapHO IIPHHAMAET MeT(OPMIHY.

DOTaloH: B MexXaHH3Me CAMOBHHMAHH A I KAk JIOr0o TOKeHa (CJIDBH)
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BRIUHCIIAeTC A Query (3ampoc), Key (kmrou) n Value (3HaueHne). YTOOR yUecTs
CB3b MEKIY «IIPHHAMAET» H «MeT(OPMII», MOJIENb Ha 3Tane o0paboTKH
TOKeHA «MeT(OPMHH) BEIUHCIIAET, HACKOIBKO

ero Query cooTBeTcTBYeT Key TOKeHa «IIPHHHMAET? (M BCEX OCTAIBHBIX
TOKEHOB). DTO COOTBETCTBHE (BHHMAHIE ) BRIPAKAETCA B BH/IE BeCa BHHMAHHA.
BEICOKHIT BeC BHHMAHIA MeXK Y «MeT(POPMIH» H «IIPHHHMAET» 03HAYAET, UTO
IIPH (POPMHPOBAHHH KOHTEKCTYAIbHOI O IIPEeACTABIEHH A T4 CIOBA «MET(OPMIH?
MO/JIENb CHIIbHO «OIMPAaeTC D HA MPEeICTARIEHHE CIIOBA ITPHHHMAET». ITO
IIPOHCXOJHT HE3aBHCHMO OT THHEHHOI O PACCTOAHIA MEK/TY CIIOBAMH B
IPeNIOKEHHH, TaK KaK MeXaHH 3M HaIIPAMYE CPAaBHHBAET BCe ITaphl TOKEHOB.
Hamruie ciioBa «peryApHO» He MeIlaeT 3TOMY, Tak Kak ero Key taxkxe OygeT
YYaCTBOBATh B KOHKYPEHTHOM pacIIpe/elleHHI BeCOB BHHMAHH .

OIIEHOYHEBIE MATEPHAJIBI 1JI51 TPOMEXYTOUYHOM ATTECTAITNH

CHE[[H(])HRH[[HH TECTOBBIX 3aJJAaHHMH /1A IPOMEKYT OYHOM aTTecTalHH

IIporepse
Mbie /1K
(KoabI)

3 HHX nTO THITY 3aJaHHHA

Oobinee
KOJIHYEC
TBO No No NoNo
Jajlatin Ja/laHun NoNo 3agannii oTKpBITOro THIA KOMOHHHPO
I 3aKPbITOTO BAHHBIX
[IPOBEPK THIIA 3aJaHuMi
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H K C' Kpamxum
OneenoM €
Ha ss1bop Ha ev160p Ha Ha 6110€e ¢ C ss1bopom
O0HOZO Heckompxo |7 CTCHOGIEH | YCMAHOSIER | cnoea/cnogoc | PESPHYMGE onieenic u
HPABLIEHO20 | HPABLIbHBIX He He ovemanusn/ | MOMEMOM | Gocnoeanue
Hnocneooea | coonigemci (mpex u
onieenic Onieenoe M es1bopa
MmebHOC N LA bonee cnoe)
YLCA/ Ol
goprynst
YK-1.1 16 - 1,2 3 4 5-10 11-16 -
YK-1.2 16 - 17,18 19 20 21-26 27-32 -
OIIK-4.1 16 - 33,34 35 36 37-42 43-48 -
IIK-6.3 16 - 49, 50 51 52 53-58 59-64 -
IIK-8.1 16 - 63, 66 67 68 69-74 75-80 -
IIK-8.2 16 - 81,82 83 84 85-90 91-96 -
HTOI'O: 96 0 12 6 6 36 36 0
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BpemMs BBINTOJIHEHUS U CHCTEMA OICHUBAHNS TECTOBLIX 33 JaHNH

Bpems
THn TecToBoro PesyabTart
T BBINOJHEHHSA YKaiaHHA 110 OlleHHBAHHIO Ol HIBAHNS
(MHH)
TecTOREIE 3aJaHHA 1 3ajiaHne 3aKpRITOTO THIIA ¢ BEIDOpOoM IIomoe CORIIAJIEHHE C
3AKPEITOTO THIIA C OTHOTO IIPABHILHOT O OTRETA CUHTAETCS BEPHEIM OTEETOM —
BHIOOPOM OHOT O BEPHEIM ITPH IIOTHOM COBIIAJEHHH C 100%
IIPARMIIEHOTQ OTBETA BEPHEIM OTEETOM.
HeRrepHEIN OTRET HIIH
Ero OTCYTCTRHE — (0%
TecTOREIE 33/JaHHA 1 3a/1aHHA 3AKPRITOrO THIIA C IIomHOe COBIIAJIEHHE C
3AKPEITOTO THIIA C MHOXECTRBEHHRM BRHIOOpPOM CHHTACTC A BEPHEIM OTEETOM —
MHOKE CTREHHRIM BEPHEIM, ECIIH BEIOPAHEI BCE REPHEIC 100%
BHIOOPOM IIPAaBHIIEHEIX OTBeTHL. B cHcTeme Moodle 3a10KeHD
OTRETOR HaYHCcIeHHEe DALIoR (FIH HX YacTeH) 3a HeRe pHLIA
IPABHIIEHEIC OTBETEI H BREIUHTAIHE baLIor nmeﬂnonymem
(FIIM HX YaCTeH) 3a HeI[PaBHIILHEIC OUMBKH/ OTCYTCTRHE
OTECTHI. oTBeTa — 0%
Briuyxranue BaIOR 32 HEIIPABMIEHEIH
OTBET MOXET ORITE HCIIOIE3IORAHO IIPH
HATHYHH IIPHHIMIIHATEHO HEREPHOT O
BAPHAHTA OTBETA.
TecTOREIE 33/JaHHA 1-3 3ajjaHne 3AKPRITOTO THIIA HA IIomHOe CORIIAJIEHHE C
JAKPEITOTO THIIA HA YCTAHORIEHHE ITOCIEAORATEIRHOCTH BEPHEIM OTEETOM —
YCTAHORIEHHE CUHTAETCS BEPHEIM, ECITH TIPARHIRHO 100%
TIOCIe0RATEIEHOCTH yKa3aHa BCS IIOCIEe0RATEIEHOCTR I[HMP.
HonyteHn onmbrmu
HIIH OTCYTCTBYET OTBET
— 0%
TecTOREIE 33/JaHHA 1-3 3a/laHHe 3AKPERITOTO THIIA HA IIomHoOe CORIIAJIEHHE C
3AKPEITOTO THIIA HA YCTAHOBIEHHE COOTBETCTRBHS CUHTAETCSI BEPHREIM OTRETOM —
YCTAHORIIEHHE BEPHEIM, ECITH ITPABHILEHO YCTAHORIEHEI 100%
COOTBETCTBH A BCE COOTBETCTBHA (TIOIUI[HH M3 OJHOTO
cTOIO1[a BEPHO COIIOCTARIEHEI C Jlony1e HEl
IIOIHITHAMH JIPYTOTO cTonbIa. OTImHbKI/ OTCYTCTBYET
oTBeT — 0%
TecTOBREIE 3a/]aHHA 1-3 3a/jaHKe OTKPRITOTO THIIA C KPATKHM IIomHOEe COBIIAJIEHHE C

OTKPEITOrO THIIA C
KpPaTKHM
OTRETOM/ JOTIONHEHHEM/
KPaTKHM OTEETOM B
BHJIE
YHCIa/(POPMYIIEL/ JATHI

OTBECTOM CHHTACTCH BCPHEIM, CCIIH OTBCT
CORBIIAJ[ACT C STAIIOHHEIM OTBCTOM.
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BEPHEIM OTEETOM —
100%

Jl OITyTIIE HEI
OLHOKH/ OTCYTCTRYET

oTReT — 0%




