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AHHOTANMA

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

1. leau u 3apauu

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

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

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

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

3agauu AUCHUILIHHBI

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

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

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

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

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
npo0iemMax HayKl U TEXHHKH B 00JIacTH CBOeH |mMccie/ioBaHUil B oOnmactu  cBoed  mpodeccHoHambHON
poeCcCUOHANBHOM IEITENFHOCTH, CIIOCOOCH | ASSTENBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD

Ha HAYYHOM SsI3bIKE (POPMYIMPOBATH OIIK-2.3 Bnageer mnpo¢ecCHOHAIbHOW TEPMUHOIOTHEH,
PO(eCCHOHAIBHBIC 324K HCIIONIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
auTepatype, o0azaeT HaBbIKAMH YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[MK-3.1 TloHumaeT NpPUHOUIBI PabOTHI HCIOIBE3YEMOTO
000opynoBaHUs (cienmanu3upOBaHHBIX MAaKETOB

[TK-3 Criocoben npodeccrnoHaNbHO paboTaTh ¢ MPUKITAHBIX TPOTPAMM)

HCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HMCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

MporpaMm) B n30paHHOU MTPEIMETHOM 00TIacTH
IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX

OKCIICPUMCHTAJIbHBIX (‘H/ICJ'IGHHBIX) PE3YJIIbTATOB

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)




B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI
3HaTh:

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

- KJIOYEBBbIE KOHLEHIMH M TeXHOIOruM B oOnactu NLP - BiageHwe 3HaHMSIMH O TOKEHHM3AIUH,
CTEeMMUHTE, JieMMaTu3aiuu, POS-TATTHHTE 1 CHHTaKCHYECKOM pa3dope;

- crienu UKy ¥ OTIIMYWE Pa3HBIX THIIOB MEAUIIMHCKUX JaHHBIX;

- pasznmUYHbBIE MOAXOABI M MOJAENH, ucnonb3dyeMble B NLP, apxutexTypy, OTIn4us, NpeuMyIlecTBa U
HemocTaTky, B yacTHoCTH Mozeneii BERT, GPT u LLaMa;

- DJTHYECKME U OPUAMYECKHE acleKThl paboThl ¢ MEAMIMHCKAMHU JIaHHBIMH, a HWMCEHHO
KOH(UJICHIIMATLHOCTD, 3alllUTa JAHHBIX W PETYISATHUBHBIX TPeOOBAaHUSX B 00pa0OTKE METUITMHCKON
nHpOpMaIIUH.

YMETh!
- nmpuMenaTs Python ans 00paboOTKM TEKCTOBBIX IAaHHBIX - UCIOIB30BaTh Oubnuoreku Python, Takue
kak Pandas, NLTK, SpaCy, s npeo0pa0oTKy, aHanu3a U BU3yaau3aliy JaHHbIX;
- paspabarbiBaTb M peanu3oBeiBaTh Moaend NLP - moctpoeHne u HacTpoiika Monened uis
aBTOMAaTUYECKOH Kilaccu(UKalNy, N3BIeUEeHHU HHPOPMALNU U aHAJIN3a TOHAJIbHOCTH TEKCTOB;
- OLICHMBaTb M WHTEPHPETHUPOBATH PE3yJbTaThl MOAENeH MamMHHOTO oOyueHus. TpeOyer aHainza
TOYHOCTH, ITOJIHOTHI U IPYT'HX METPUK KauyecTBa MoJieJIel, aJaliTUPOBAaHHBIX K MEAULMHCKUM 3a/1a4am;
- BHEAPSATH pa3paboTaHHBIE MOJENHN M WHCTPYMEHTHI B pealIbHble KIMHUYECKUE U MCCIIEeI0BATEIbCKIE
IIPOLIECCHI.

BJIaJIETh:
—  TOJyYeHHbIC 3HAHWSA M YMEHHUS JIOJDKHBI OBITh MCIIOJIB30BaHbI Ul CO3AAHUS OMOMETUIIMHCKHX
MPOAYKTOB U TEXHOJIOTHH.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUast
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekium | Cemunapsr | JlaGopar. paboTs pabora

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

Beenenne B Python. PaGora ¢
pas3InYHBIMU THUITAMU JIAHHBIX:

2 CTpOKaMH,  CIIUCKaMH,  KOPTEXKaMH. > 7
[TapcuHr naHHBIX.
Python gmms NLP. Ucnonb3oBanue

3 oubmuorex Python: Pandas, NumPy, 3 ]
Matplotlib, bubmuorekm pmns  NLP:
NLTK, SpaCly.
OCHOBBI ~ TEKCTOBOM  NpenoOpadOTKH.
TexHUKH  TOKEHW3AIMM, CTEMMHMHIA,

4 JeMMaTu3alyi, padboTra ¢ TEKCTOBBIMHU 4 7

TAHHBIMH. POS-Torruur u
CUHTAKCUYECKUHU pa3oop.




JlataceTsl W aHHOTAIMs JAHHBIX B
meauumHckoM NLP. O630p momynsipHbIX
JaraceToB A mexuuuHckoro  NLP.
TexHUKH aHHOTAIMM W  BaJHJIALHUH
TAHHBIX.

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

BBenenne B TpaHcopMmepsl M MOIENIH
BERT. ApxutekTypa W NOpPUHIUIBI
paborel  TpaHchopmepoB.  Bapuanum
BERT g aHanmm3a MEOULIMHCKUX
naHHBIX. OCHOBBI OOydYeHHUsS MOJIEICH,
OCHOBaHHBIX Ha apxutekrype BERT.

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

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

Ip.).

10

MynbsTUMOJANbHBIE W MYJIBTHS3BIYHbBIE
monenn NLP. Pabora ¢ paznmuuHbiMH
s3plkaMd W (dopMaraMd  JaHHBIX.
[Tpumepsnr HCITOJIL30BAHHUS
MYJIBTUMOAATBHBIX Mojelen B
menuiuHe. IlomBeneHne HWTOTOB IO
MEIULIMHCKHUM SI3BIKOBBIM MOZCIISM.

11

Busyanuzauus npaHablx. WHCTpYMEHTBI
BHU3YaJIH3alluU IS MEIULIMHCKUX
naHHbIX. [[porpamMmer 1 OUOTMOTEKH IS
Bu3yanu3anuu. Kelchl BH3yanu3anuu B
meauiHacKkoM NLP.

12

Mertonpl wu3BieUeHUS WHPOPMALUU U3
MEIULUHCKUX TeKCToB. lcrnonb3oBaHue
NLP a1 ”HTEpaKTOMHUKHN U IPOTEOMUKH.

13

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

14

Bamumanma u omnenka wmomened NLP.
Kpocc-Banupanuss ¥ METPUKH OLIEHKH.
TexHUKH TPOBEPKH U  YAyUIICHUS
mozene. HHreprperauus pe3ysbTaToB
moxueneir NLP.

15

Wnrerpanms NLP B kiIMHMYECKHE U
uccienoBareabckue npoueccel. IIpoexTs
no BHeapeHuto NLP B MemuuuHckue
WH(POPMAaIIMOHHEIE cUCTeMBbl. Pa3paboTka
u TECTUPOBAHHE KIMHUYECKHUX
NLP-cucrem.




OTWKa ¥ IOpUAMYECKHE AacleKThl B
memuimackoM NLP. 3ammra maHHBIX U
16  |KOHQUIECHIMATHLHOCTb. OTHuyeckue 4 8
BOMIPOCHI  pabOThl C  MEAMIIMHCKUME
JAHHBIMHU.
bynymee  MmemuuumHckoro NLP  u
|7  |HexyceTBenHoOrO HHTEIIICKTA. 3 3
HampaBnenns  pa3Butus W = HOBBIE
BO3MOKHOCTH B MeIHITMHCKOM NLP.
Hroro gacor 60 135
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 225 yac., 5 3ad.en.
4.2. CopepxaHue TUCIUTUIHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3jieliam)

Cemectp: 1 (Ocennuii)

1. Benenne B mammuaHOe oOyueHuMe w NLP. OCHOBHBIE airOpUTMBI W TOAXOJBI B MAaITMHHOM
o0ydeHunu - knaccudukanus, perpeccusi, knacrepuzanus. OCHOBHbIC TEXHUKH H 3a1a4u NLP.

Uctopus mammnHoro odyuenusi. O0yuenue ¢ yunreneM. OOydenue 6e3 yunrens. Knaccudukanus:
JIOTUCTUYECKasi perpeccus, AepeBbsl pelleHui, ciaydaiHbiii jgec, SVM. Perpeccus: nuneiiHas
perpeccus, NMOIMHOMHaNbHas perpeccus, perpeccus Ridge, perpeccus Lasso. Kiactepuzamus:
K-means, DBSCAN, wuepapxudeckas kiactepu3anus. [nyOokoe oOydeHHE: HEHPOHHBIC CETH,
o0y4eHHEe C MOJKPEIJICHHEM, CBEPTOUHBIC HEUPOHHBIE CETH, PEKYPPEHTHbIC HEHpPOHHBIE CETH.
OcnoBbl NLP: Tokenm3anus, MOPQOIOTHIECKUI aHATH3, CHHTAKCHYECKUH aHaIHN3, CEMaHTHYECKUI
aHaJu3.

2. Beenenue B Python. Pabora ¢ pa3nuuHbIMM TUIIAMU AAHHBIX: CTPOKAMH, CIIMCKAMH, KOPTEKAMH.
[TapcuHr naHHBIX.

Cunrakcuc Python. IlepemenHble M THIBI JaHHBIX: YHMCIa, CTPOKH, OyieBbl 3HaYeHus. Kommekmuu:
CIHCKH, CJIOBapH, MHOXXECTBA, KOPTEXH. YIPABISIOMIME KOHCTPYKLHHU: YCIIOBHBIC OIEPAaTOpPHI,
muKiel. DyHKOMU: ompeneneHne (QyHKIMH, apryMeHThl, Bo3Bpalaemble 3HaueHHa. OOpaboTka
uckiroueHui. Pabora ¢ daiinamu: ytenue, 3anmuch, oOpaboTka ¢aitnoB B ¢opmarax TXT, CSV,
JSON.

3. Python ans NLP. Ucnonb3oBanue 6ubnmorex Python: Pandas, NumPy, Matplotlib, bubiaunoreku
st NLP: NLTK, SpaCly.

bubnmuorexn ans ananusa nanHeix: Pandas, NumPy. Beenenue B Bu3yanuzanuto gansbeix: Matplotlib,
Seaborn. O6paboTka TexcToB: peryisipabie Boipakenus, NLTK, SpaCy. M3Bneuenne nMeHOBaHHBIX
CYIIHOCTEH, aHaIIn3 4acToT clioB. Bekropuzanus tekcra: Bag of Words, TF-IDF, Word2Vec, GloVe.

4. OCHOBBI TEKCTOBOU TpenodpaboTku. TeXHWKHU TOKEHU3AIMH, CTEMMUHTa, JIeMMaTH3aIiH, padoTa
C TeKCTOBBIMH JaHHBIMH. POS-TAOITHHT ¥ CHHTaKCHUYECKHUH pazoop.

TexcroBas mpenoOpaboTka: TOKEHM3alMs, CTEMMHHL, JemMmarusanus. POS-terrupoBaHue:
onpeneneHue dacrteil peun. CHHTakCHMYeCKUil pa30op: 3aBUCHMOCTHBIE M COCTaBHBIC Pa30OpBI.
CeMaHTHUECKUII aHANM3: ONpelelieHHe CEeMaHTHYEeCKHX pOJiel, aHanm3 HacTpoeHuid. Pabora ¢
OOJIBIIMMH TEKCTOBBIMHU KOPITyCaMH: MPeao0padoTKa, HOpMaIn3allus, aHHOTAIHSI.

5. JlataceTbl M aHHOTaIUSl JaHHBIX B MemuiimHckoM NLP. O030p momymspHBIX J1aTaceToB JUIs
meauirackoro NLP. Texanky aHHOTAIIMK ¥ BaJIWAAIdHA JaHHBIX.




MenuuuHCKHEe JaTaceThl: KIMHUYSCKUE 3alMCH, HAayYHbIE CTaThH, OTYCTHI NMALMCHTOB; Pa3IMYHbIC
THITBI MEIUIIMHCKUX JaHHBIX: TEKCTOBBIE, YUCIIOBBIC, TpaduecKue, 3ByKOBbIe. AHHOTALUS JIaHHBIX:
METOJbl PYYHOH aHHOTAIlMH, HCIOJIB30BAaHUE WMHCTPYMEHTOB aBTOMATHYECKOH aHHOTALUH.
Banupanuss aHHOTUPOBAaHHBIX JAaHHBIX: METPHKM KayecTBa, MEKAHHOTATOPCKOE COINIAcHUe.
[lpumeHeHre aHHOTHPOBAaHHBIX JAaHHBIX B MAIIMHHOM OOydYeHHMH: OOyYeHHE MOJENeH,
TECTUPOBaHHE, OlleHKa () (HEKTUBHOCTH.

6. BBenenne B Oonpline SI3BIKOBBIE Monend. VIcTopusi co3maHus OONBIIMX S3BIKOBBIX MOJIEINEH.
Pazputne momxomoB k anroputmam NLP: Bag-of-Words, Bag-of-Concepts, Bag-of-Narratives.
OcobennocTa MeaAuUMHCKUX Mozeneit NLP.

Ucropus co3manus OOMBIMX S3BIKOBBIX MOfeel. DBomonus anroputMoB NLP: oT py4HBIX METOIOB
K MamuHHOMY oOydenuto. [logxompr k amroputmam NLP: Bag-of-Words, Bag-of-Concepts,
Bag-of-Narratives. Cnernuduka memunuackux mopenelt NLP: TepMuHOIOTHS, KOHTEKCTYaJIbHBIC
ocoOeHHocTH. [lprMeHeHHMe SI3BIKOBBIX MOJENIEH B MEIUIIMHCKUX HCCICIOBAHUAX: aHaJIH3
KIIMHAYECKUX 3aITUCeH, M3BICUCHNE METUITMHCKON HH(OPMAIIUH.

7. Beenmenwe B TpaHchopmepsl u Mmoxenun BERT. Apxutekrypa W TUpUHIUIBI  PaOOTHI
tpancopmepoB. Bapmanmm BERT nns ananuza menunuHckux JaHHbIX. OCHOBBI OOydeHUS
MOJEJIEN, OCHOBaHHBIX Ha apxuTekrype BERT.

ApxutekTypa TpaHchopMepa: MeXaHW3M BHHMAaHHUS, MHOTOCIIOWHBIE TpaHcPOopMep-OIoKH.
Paspabotka n npunnuns! padotsl BERT (Bidirectional Encoder Representations from Transformers).
Bapnanun BERT mns memununackux aaHabix: BioBERT, Clinical BERT. Texnuku oOyueHus
Mojelel Ha ocHoBe TpaHchopmepoB: fine-tuning, transfer learning. AHanM3 MEIUIMHCKUX TEKCTOB C
ucnonp3oBanueM BERT: knaccudukainus 1uarno3oB, U3BJIcUeHHE CUMITTOMOB.

8. [lepexonx ot PLM (Pre-Trained Language Model) k LLM (Large Language Model). Moxens GPT -
cosmanue u ee pazutue. [Ipumepst nucrnonszoBanust GPT B MEIUMIMHCKHX UCCIIEIOBAHUSIX.

Onpeneneane PLM (Pre-Trained Language Model) u LLM (Large Language Model). Pa3zpabotka u
spomtonust mozaenu GPT (Generative Pre-trained Transformer): or GPT-1 no GPT-4 (mnanupyercs
Taxoke skckype B GPT-5, kotopas nmomxaa BoiiiTH JieTom 2024 1.). [Ipumenenne GPT B MmenuumHCKux
WCCIICOBAHMAX: CO3aHUE CHHTETUYECKUX MEIMIMHCKHX 3aIMCei, aBTOMAaTH3alus KIMHUYECKUX
pestome. Pons LLM B 00paboTke MEIWIIMHCKOTO SI3bIKA: MOBBIIICHUE TOYHOCTH, KOHTEKCTYyallbHOE
MOHUMaHHE.

Cemecrtp: 2 (Becennuit)
9. dpyrue nepcnextuBHble Moaeian NLP B menunune (LLaMa, Bapuauuu GLM u ap.).

Pazputne momenerr NLP: LLaMa, GLM, CANINE, BigBird, ELMo. Oco6ennoctn LLaMa:
ONTHMHU3UPOBAHA ISl PA3JIMYHBIX SI3BIKOBBIX 3a/ad C MUHHMAJIBHOW HacTpoikoi. [IpumeHeHwms
GLM B wmegmmumackomM NLP: agantanus K MEAMIIMHCKOM TEPMUHOJOTHH, YIyd4llIeHHE
unteprperupyemocty nanHbix. CANINE: o0paboTka CHMBOJIOB 1Sl TIOMAEPKKHA MOP(OIOTHYECKOTO
pasHooOpaszusi. BigBird: oOpaboTka AMUHHBIX TOCIEIOBATENLHOCTEH IS KOMILIEKCHOTO aHalln3a
MemuiuHCKuX 3anuceid. ELMo: niry0okoe KOHTEKCTyalbHOE MPEACTABICHHE CIIOB ISl MOBBIMICHUS
TOYHOCTH MEAMLIMHCKOTO aHAIN3a.

10. MynsTumMopansHble M MyAabTHs3bluHble Mozmenu NLP. PaGora ¢ pasnuuHbMH sI3BIKAMH U
dopmaramu  maHHbIX. [IpuMepsl HCHONB30BaHUS MYJIBTUMOAAIBHBIX MOAEIEH B MEIMIUHE.
ITonBeneHne UTOrOB O MEAUIIMHCKUM SI3BIKOBBIM MOJIEIISIM.

MynerumonansHocTs B NLP: uHTErpanust Tekcra, n300pakeHui, 3Byka. MyJbTHA3BIYHBIE MOJIEIU
NLP: pabora ¢ MEOUIIMHCKMMH TEKCTAMH Ha pa3iM4YHBIX s3bIKaX. [IpuMepbl WCHONB30BaHUS
MYJIBTUMOAAJIBHBIX MOJENeld B MEAWLUHE: IWAarHOCTHKA M0 HM300paXKEHUSIM M KIMHUYECKUM
3anucaM. OO030p JOCTIKEHHH B MEIUIMHCKUX S3BIKOBBIX MOJENAX: OIEHKA 3(P(PEKTUBHOCTH,
MIEPCIEKTUBBI Pa3BUTHS.



11. Busyanuzanus JaHHBIX. MTHCTpyMEHTHI BU3yalln3alMK JIsl MEIUIIMHCKUX JaHHBIX. [Iporpammbl
1 OubnuoTeku i Bu3yanu3anuu. Keicel Buzyanusanuu B MequiinHCKoM NLP.

WHCTpyMEHTBI BU3yaIM3allui MEUIMHCKUX TaHHBIX (MHTETPUPOBAHHBIX B PA3JIMYHBIC JAaTACEThl) U
pesynbraroB oopaborku anropurmamu NLP: Tableau, Power BI, 6ubnunorekn Python (Matplotlib,
Seaborn, Plotly). [Ipumenenne Busyanuzanuu B MeguuuHckoM NLP: aHanu3 TpeH10B, MOHUTOPHHT
pacnpocTpaHeHus 3a0oneBaHuil. Keicbl MCIIONb30BaHMs BU3yallM3alliK: OTOOpaKEHHE PE3yJIbTaToB
aHaJM3a OOJIBIINX JAHHBIX, HHTEPAKTUBHBIC TAIIOOPIBI JUT MEIUIMHCKIX HCCIICTOBAHUIM.

12. Meroasl w3BieueHUs WH(POpPMANMH M3 MEIUIIMHCKUX TekcToB. McmompzoBanme NLP s
WHTEPAKTOMUKU U IPOTEOMUKH.

Ucnonp3oBanne NLP B wmHTepakToMuke: aHanu3 B3aumojeictBus OenkoB. [Ipumenenne NLP B
MPOTEOMHKE: HUACHTU(UKALMSA OCJIKOB, aHAIN3 OENKOBBIX myTed. TexXHONIOruu M3BJICUCHUS
nnpopmanuu: Named Entity Recognition, Relation Extraction. [Ipumepst ncnions3oBanust NLP st
aHaJin3a Hay4YHBIX MyONMKaUui, KIMHUYECKUX MPOTOKOJIOB.

13. IIporeorenomuka u OuonHpopmaruka B NLP. OCHOBBI MPOTEOr€HOMUKHA M €€ MPUIOKEHHUS.
dnakcomuka 1 MeTaboiomMuka B koHTeKcTe NLP.

OCHOBBI NPOTEOr€HOMMKM: MHTErpalys TIEHOMHBIX M IIPOTEOMHBIX JaHHbIX. [IpuMeHeHue
MPOTEOreHOMUKA B MeauuuHckoM NLP: aHann3 MOJEKyIspHBIX MapKepoB, OHOMapKepoB.
Odnakcomuka W MeTabONIOMHUKA: aHAW3 MeTaboNMYecKHX MyTeH, MpelcKkazaHue OMOXMMHYECKUX
B3aumozeiicteuii. Pons NLP B Ononndopmarnke: aproMarr3anus aHanu3a OMOJOTHYECKUX JAHHBIX,
yIy4IIeHne TOYHOCTH OMOMETUIIMHCKUX HCCIIEA0BaHUI.

14. Banmupamus u onenka moaeneit NLP. Kpocc-Banunanus nu MeTpuku oueHkd. TeXHUKH TPOBEPKU
U yny4iieHus Mozeneil. MHrepnperanus pesynsratoB Moaeneil NLP.

Kpocc-Bamupanus: Holdout, K-Fold, Stratified K-Fold. Merpuku ouenku: Accuracy, Precision,
Recall, F1-Score, AUC-ROC. Texuuku mpoepku wmojeneii: Confusion Matrix, ROC Curve
Analysis. Unrtepnperanusi pesynsraroB: Feature Importance, LIME, SHAP s oObsicHeHus
MpeACKa3aHui MOJIEIIN.

15. Nurerpanus NLP B kiMHHMUYeCKHE UM UCCIAEAOBATENbCKUE Mpouecchl. [IpoeKThl 0 BHEAPEHUIO
NLP B memunuHckre WHQOpPMAIMOHHBIE CHCTEMBL. Pa3paboTka W TecTUpOBaHHE KIMHUYECKUX
NLP-cucrem.

IIpoextsl mHTerpanmu NLP: aBroMaTmzanus KIMHHYECKOTO JOKYMEHTHPOBAHUS, ONTHUMH3ALUSA
MOMCKa 110 MEJMIIMHCKAM Oa3zaMm JaHHbIX. Pazpabotka NLP-cucTem: aHanu3 KIMHHYECKUX 3aITUCEH,
0o0paboTka ¥ MHTEpIpeTalusi MEOUIMHCKUX H300paxeHnid. TecTupoBaHMEe KIMHUYECKHX
NLP-cucTeM: MUIOTHBIC UCTIBITAHNS, MACIITAOUPOBAHKE U JICTUIOHMEHT.

16. Dtuka u 1opuAMYEecKHEe acmekTel B MeauiuHckoM NLP.  3amura fgaHHBIX U
KOH(HIEHINATBHOCTh. DTUYECKUE BONPOCH PA0OTHI C MEAUIIMHCKUMU JaHHBIMU.

3ammra pamaeix: GDPR, HIPAA w wx BiusHue Ha 00pa0OTKYy MEIUIIMHCKHUX JIaHHBIX.
KoHndunennuaibHOCTh: aHOHUMU3AIMS JIaHHBIX, O€30MacHOE XpaHEHHEe W Iepegada. DTHYECKUE
BOIPOCHL: CorMlacMe Ha 00pa0OTKYy MaHHBIX, PHCKH HEMPABUIBLHOW WHTEPIPETAIUU PE3YJIETATOB.
IOpuandeckue acmexkThl: OTBETCTBEHHOCTh 3a OmMOKKM Al, TpaBoBble paMKH HCIOIb30BAHUS
MeauuuHckoro Al (B P® u npyrux crpanax).

17. bynymee mequuunckoro NLP u uckyccrBeHHOro nHreiuiekra. HampaBieHust pa3BUTHSI U HOBbIE
BO3MOKHOCTH B MeTUIIMHCKOM NLP.



Hampapnenust pa3BUTHA: pacIIMpEHHE BO3MOXHOCTEH aBTOMATH3allMM, YIIyOJeHHE IMOHMMAaHUS
KOMIUIEKCHBIX MEIWLIMHCKUX CIiEHapueB. Pacmmpenue BO3MOXHOCTEH MyIBTUMOAIBHBIX MOZAEIEH,
MOCTPOCHNUE HOBBIX MYJIBTUMOJAAJBHBIX MoOJeNel. YiydileHHas o0paboTKa YHCIIOBBIX 3HAYECHUIL.
YcoBepuieHCTBOBaHHE MEIMIMHCKHX poOoToB mpu momouin NLP. KantoBble BblumMcieHus st
NLP, uHTerpanys reHOMHbIX JaHHBIX JUIsl IEPCOHAIN3UPOBAHHON MEIULIMHBL.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

VYueOHbIe ayTUTOPUH, OCHAIICHHBIC MYJIFTUMEIUIHHBIM 000pyAOBaHUEM (IKpaH, IPOEKT, ayIuo 1
BHJIeOaNaparypa, HoyTOyk ¢ TOJAKIItoYeHHueM K ceTu « THTepHeT», MUKPOQOHBI).

[Mepconansubie Kommnbrorepsl (HoyTOykn) CTYASHTOB ISt BBITOJHEHUS MTPAKTUUSCKUX 3aIaHUIH U
BBINIOJIHEHUS JIOMAITHEH paboThI.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. BBesieHre B METO/IbI MAIIMHHOTO O0yUYEHUS ¢ TIOAKpEIUIeHneM, yaeOHoe ocobue /A. U. Tanos;
MunucTepcTBO HayKy U BbIciiero oopazoBanus Poccuiickoit @enepanyu ; MockoBckuit
(bU3MKO-TEXHUYECKHI UHCTUTYT (HAIMOHATIBHBIN HCCIeI0BaTeNbCcKuil yHuBepcuTeT). MockBa, MOTU,
2019
2. Python u mammuHoe oO0yuenue [Tekcr], / C. Pamka; mep. ¢ anm. A. B. Jlorynosa, M., JIMK Ilpecc,
2017

JlononHuTeNbHAS TUTEpATypa
Pexomenyemas nureparypa Ui CaMOCTOSTEIIEHOTO H3yYSHHUS:
1. JIutBun A. A. u np. HoBble BO3MOKHOCTH HCKYCCTBEHHOTO HHTEJICKTa B MEJJULIMHE: ONUCATEIIbHBII
0030p //IIpobnemsr 3m0poBbs 1 dkonoruu. — 2024, —T. 21. — Ne, 1. - C. 7-17.
2. Kepumos K. ®@., Myxcunos L. 1., Boxnarxyxaes A. B. U3BJIEUEHWE KIIMHUYECKNU
3HAYMMbIX ®EHOTUIIOB 13 3AIIMCEN JIEKTPOHHBIX MEJIMIIUHCKUX KAPT //Journal
of new century innovations. — 2023. — T. 27. — Ne. 5. — C. 212-215.
3. bo6poga E. B. u ap. I'enepanus BpaueOHbIX 3akimroueHul u knaccudukarms mo Bethesda ¢
MCIOIBb30BaHUEM ITyOokoro oOyuenus //International Journal of Open Information Technologies. —
2023. - T. 11. — Ne. 10. — C. 119-129.
4. Balbek K., Melerzanov A. Modern approaches of mapping electronic health records (ehr) to human
phenotype ontology (hpo) using advanced language models. Health care Standardization Problems,
2023.
5. Kamonoga JI. IT. UCKYCCTBEHHBI MHTEJJIEKT B FOPUCIIPYJIEHLIMU: ITPOBJIEMbI 1
MEPCIIEKTHUBEI /CocraB peqakioHHON KOJJIETHU B OPTaHU3allMOHHOTO KoMuTeTa. — 2023,

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

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

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJII0OYasi epeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

s wactu 3anstuit notpedyerca Annexc. Tenemoct. [lotpebyercsa Annexc.Auck st joctyna K
Mmarepuasiam Kypca. [Torpebyercst Hannune HOyTOyKOB y CTYI€HTOB ISl Y4aCTHs B MHTEPAKTUBHBIX
YIPa)KHEHUSAX.

9. MeToauyeckue yKazaHus AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)
YcnemHOe 0CBOCHHE Kypca TpeOyeT HapsKEHHONW caMOCTOSTEILHOM padoThI CTy/ileHTa. B mporpamme

Kypca IpHBEICHO MUHUMAIbHO HEOOX0AMMOE BpeMs Juisi pabOoThI CTyACHTa Hajl TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:



— TpopaboTKy y4eOHOro MaTepuaia (1o KOHCIIEKTaM JICKIIUH, y4eOHOW U HayqHOH TuTeparype);

- IIOATOTOBKY OTBE€TOB Ha BOIIPOCHI, MNpeaHa3sHA4YCHHBIC I CaMOCTOATCIIBHOI'O HU3y4CHU,
J0Ka3aTrcJIbCTBO OTACIIbHBIX YTBCp)KﬂeHHﬁ, CBOICTB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

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

Kypc: 1

kBaTuuKkanus: MarucTp

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

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: K.J1. banbex



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

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

OIIK-2.3 Bnaxmeer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBaHueM (pruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETaMU TPUKIIAQTHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

IMK-3.1 TloHumaeT NpPUHIUIBI pPabOTHI HCIOIHE3YEMOTO
000opynoBaHUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
00opynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Illoka3arei OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus JUCHUILTHHBL «OCHOBBI
37IpaBOOXPAHEHUs 00yJaroIuiics T0KeH:

3HATb:

AJITOpUTMOB 06pa6OTKI/I CCTCCTBCHHOI'O A3bIKa B UHAYCTPHUU

- OCHOBHBIC NPHUHIUIIBI U MCTOAbI MAIIIMHHOI'O O6y‘leHI/I$I - HOHUMAHUC aJITOPUTMOB KJ'IaCCI/I(i)I/IKaLII/II/I,

perpeccuu M KilacTepu3aIiiu;

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

- crienu UKy ¥ OTIIMYNE Pa3HBIX THIIOB MEAUIIMHCKUX JTAaHHBIX;

- paznmUYHbBIE MOAXOABI M MOJAENH, ucmonb3dyeMble B NLP, apxutexkTypy, OTIn4us, NpeuMyIlecTBa U
HenmocTaTky, B yacTHOCTH Mozeneii BERT, GPT u LLaMa;

- OTHUYCCKUC U HPUAWYCCKHUE AaACIICKThI

paboTbl ¢ MEAMIMHCKAMHU JIAaHHBIMH, a HWMCEHHO

KOH(l)I/I,Z[CHLII/IaJILHOCTB, 3allluTa JAaHHBIX U PCTYIATHBHBIX Tpe6OBaHI/I$IX B 06pa60TKe MeILPII.[PIHCKOfI

nHpOpMaIINH.

yMeTh:

- nmpuMenaTh Python ans 00paboTKM TEKCTOBBIX IAaHHBIX - UCIOIB30BaTh Oubnuoreku Python, Takue
kak Pandas, NLTK, SpaCy, s npeo0pa0oTKy, aHanu3a U BU3yaau3aliy JaHHbIX;

- paspabarbiBaTb M peanu3oBeiBaTh Moaenu NLP - moctpoeHne u HacTpoiika Monened uis
aBTOMAaTUYECKOH Kilaccu(UKaLNK, N3BICUEHHS HHPOPMALNU U aHAJIN3a TOHAJIbHOCTH TEKCTOB;

- OLICHMBaTb M WHTEPHPETHUPOBATH PE3yJbTaThl MOAENed MamMHHOTO oOyueHus. TpeOyer aHainza
TOYHOCTH, ITOJIHOTHI U IPYT'HX METPUK KauecTBa MoJieJIel, aJaliTUPOBAaHHBIX K MEAULMHCKUM 3a/1a4am;
- BHEAPATH pa3paboTaHHbIE MOJENHN M WHCTPYMEHTHI B pealIbHbIe KIMHUYECKUE U HCCIIEeI0BATEIbCKIE

MPOLIECCHI.
BJIA/IeTh:

MNPOAYKTOB U TCXHOJIOTHH.

MOJIYUCHHBIC 3HAHUA U YMCHUSA HNOJIKHBI OBITh HCITOJIE30BAHBI JJIA CO3daHus 6PIOM€I[I/II_[I/IHCKI/IX

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKH K TeKylIeMY KOHTPOJII0

Bo BpCEMs TCKYIICTO KOHTPOJIA CTYACHT JOJDKCH YMCTh OTBCTUTDH HA CJICAYIOMIUC BOIMPOCHI:




1. Knrouessie 6ubnmuorexu Python mist NLP, ciocoObI mpuMeHeHus!.
2. Texuuku npeaoOpabOTKH TeKCTa, Ucnojb3yembie B NLP.
3. OCHOBHBIE THITBI MEAUIIMHCKHUX JIAHHBIX; OCHOBHBIE JIaTaCeThI JUIsl pa3paboTku MeauuuHckoro MN.

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

5. YCTpoMCTBO apXHTEKTYphl TPaHCHOPMEPOB. YCTPONCTBO apXUTEKTYPhI MOAENeH, OCHOBAHHBIX Ha
BERT.

6. MeTonpl nerepcoHaIn3all MEAUIIMHCKIX JaHHBIX.

4. llepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

TunoBsie BOIIPOCHI JIA DK3aMCHaA:

1. Paznnuus mexay supervised, unsupervised u reinforcement learning B kontekcte NLP.

2. Mynbrusassiuabie NLP-cucTeMbl B MEIULIMHE - IPEUMYIIECTBA U HEJOCTATKH.

3. Merozpl orpeaesieHus: CeMaHTHUECKON OJIM30CTH B TEKCTaX.

4. IlpuHumnBl pabOTH U MPEUMYIIECTBA UCTIOIB30BaHMS MYJIBTUMOAAIBHBIX Moaesieid NLP.

5. Ioaxonp! 111 yMEHBIICHUS IEpe00yYeHHUs B TITyOOKHX HEMPOHHBIX CETX.

6. Ilpumeprr ucnonszoBanus NLP mis oOpaOoTKM €CTECTBEHHOTO S3bIKa B KJIMHUYECKHX 3aIUCIX
(EHR).

7. Turel Hanbonee 3(h(HEeKTUBHBIX HEHPOHHBIX CETEH JUIA 33124 10 KJIACCUPUKAIIMH TEKCTOB.

8. Ocobennoctu moznenu BioBERT mo cpaBHenuto ¢ o0branoii Mojensio BERT anst menunmHCKHX
JAHHBIX.

9. Mexanu3M BHUMaHus B TpaHchopMmepax (Attention).

10. IIpouecc oOydenus HelipoHHoM cet Ha npuMmepe cet LSTM ans o6paboTKu BpeMEeHHBIX PsIIOB.

[Ipumepsl OKUIETOB TSI SK3aMEHa!

buier 1:
1. 3amuTa KypCcOBOTO MPOEKTA.

2. VYcTpoWcTBO, MpeuMyliecTBa M HeaocTarku moaenu LlLaMa pang ynmydiieHuss NOHUMAaHMS
MEIULIMHCKUX TEKCTOB.

buner 2:
1. 3ammuTa KypcoBOTrO MPOEKTa.

2.  TeXHUKHM MAIIMHHOTO OOYYEHUs, NPUMEHSAEMble MJIs OINpPENeNICHUS IOCTTPAHCIAMOHHbBIX
MoIu(HUKaINK B IPOTEOMUKE.

Kputepun onennBanus

Onenka ommyHo (10 0GamioB) - BBICTABISETCA CTYOCHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MNporpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommmuHo (9 ©OamioB) - BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH X Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Onenka ommmuHO (8 ©0amioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIeMy BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHSTh X Ha MPaKTHKE NP PEIICHUN KOHKPETHBIX 3a/1a4, MPaBUIbHOE 00OCHOBAHHUE MPHUHSATHIX
pelIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Onenka xopoio (7 6amoB) - BEICTABISETCS CTYJCHTY, €CJIA OH TBEP/IO 3HAET MaTepuall, TPAMOTHO H
[0 CYIIECTBY M3J1araeT ero, yMeeT MPUMEHAThH IOJIyYeHHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMoTHO 000CHOBBIBAET MOITYYCHHBIEC PE3YIILTATHI.



Onenka xopomo (6 0aoB) - BEICTABISIETCA CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepuall, IPaMOTHO U
[0 CYLIECTBY HM3J1araeT €ro, yMeer IPUMEHTh I0JyYyeHHbIC 3HAHMUS Ha IPAKTUKE, HO JIOIYCKAaeT B
OTBETE WM B PEIICHUH 3a/1a4 HEKOTOPbIE HETOUHOCTH.

Omnenka xopomio (5 0a/ioB) - BBICTABISETCS CTYJACHTY, €CId OH B OCHOBHOM 3HAaeT Marepual,
IPaMOTHO M MO CYIIECTBY M3JIaraeT €ro, yMeeT MPHUMEHSATh NOJYUYCHHbIC 3HAHMS HA MPAKTUKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

OueHka ymoBIETBOPUTETIbHO (4 Oayna) - BBICTABIAETCS CTYAEHTY, IMOKa3aBIeMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYIHPOBKH 0a30BBIX MOHSITHIA,
HapylleHHUsl JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeimero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Ouenka ynoBineTBOpUTENIbHO (3 Oayna) - BBICTABIAETCS CTYAEHTY, IMOKa3aBIeMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHuOku B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU LTSI TajbHEUIIETO 00yUeHHS U
C TPYZIOM IIPUMEHSET [10JyUYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.

OueHka HEyJOBIETBOPUTENIBHO (2 Gaita) - BBICTABISIETCS CTY/ICHTY, KOTOPBII HE 3HAaeT OOJblIel 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX IPUHIIUIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTOBBIX 3a]a4.

Ouenka HeynoBieTBOpuTenbHO (1 0Gayur) - BBICTABISCTCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoKd B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCHUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

O1reHKa «3a4TE€HO» BBICTABISICTCS CTYIEHTY, €CIIM OH IOKa3aJl BCECTOPOHHUE, CHCTEMAaTH3HPOBAaHHEIC,
n1yOOKHe 3HAHUS Y4eOHOU IPOrpaMMbl TUCLIUILIMHBI M YMEHHE YBEPEHHO NPUMEHSTh UX Ha MPAKTHUKE
NIPY pEeIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE ¥ MPAaBUIIbHOE 000CHOBAaHHE PUHATHIX PELICHUI.
OreHka «HE 3aUTCHO» BBICTABISIETCS CTYICHTY, KOTOPBHIH HE 3HAaeT OOJbIIeH YacTH OCHOBHOTO
cojiepkaHusi y4eOHOW TpPOTrpaMMbl JUCIHIUIMHBI, JOMYyCKaeT rpyObie OmHUOKH B (OPMYIUPOBKAX
OCHOBHBIX TOHATUI IUCHUIUIMHBI M HE yMEET HCIOJIb30BaTh IOJYYCHHBIC 3HAHUS IPH PELICHUH
THUIIOBBIX MPAKTHYECKUX 3a/1a4.

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

[lpu npoBeneHUM 3a4era M dK3aMeHa OOydaromeMycs MpeaocTaBisiercss 45 MUHYT Ha IMOATOTOBKY.
Omnpoc obyuaromerocs He JOJKEH MPEBHIIIATh OAHOTO aCTPOHOMHYECKOTO Yaca.



