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1. OFBEM JIUCIIUIIJIMHBI

Bcero: 3 3auetHbix equnull TpyaoeMkocTy (108 akageMUIecKux 4acoB)

Ounas popma o0yuenust

B yueGHoi paGoTs! Ha Bcro aucnu- Cemectp
IUIUHY 7
AynuTopHble 3aHATHS (KOHTAKTHAas padoTa ¢ npemnojaa-
BaTejieM), BCEro 4acoB 32 32
B TOM 4HCJI€:
Jlexknun 16 16
JlaboparopHbie pabOTHI 16 16
AyIUTOPHBIC 3aHATUS B MHTEPAKTUBHOW (hOpME, 4acoB - -
CamocrosiTesibHasi padoTa, BCero 4acoB 76 76
B TOM 4YHCJIe:
[TonroroBka K 3aueTy 18 18
Jlpyrue BUIBI CAMOCTOSITENILHOW PaOOTHI 40 40
KoHTtposbHas pabota 18 18
Buja npoMeKyTOYHOM aTTeCTAlMHU 3a4er 3a4er
O61asi TPY10€MKOCTh THCHHUIJIMHBI H TPY/10€MKOCTb 110 108 108

ceMmecTpam, 4acoB




2. MECTO JJUCHOUILJIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOT'PAMMBbI

Hucuunnuna «lIpuknaaHele 3agaud MAlIMHHOTO OOYYEHHUsS» OTHOCHUTCS K
MOnyNIl0 «MeToapl MHTENIEKTyallbHOM 00pa0OTKH JaHHBIX», (HOpMHUPYEMOM
ydacTHUKaMu 00pa3oBaTelbHbIX OTHOIICHUH, biok 1.

N3ydenune nuCHUIUIMHBI 0a3upyeTcsl Ha pe3yJibTarax 00ydeHus, ChopMHUpPO-
BAHHBIX IIPU U3YUYECHUU CICAYIONIUX JUCHUIUINH:

-MaTtemaTnyecKkui aHaJIu3.

- IuCcKpeTHas MaTeMaTHKA.

-MaremMaTuueckas JIoTHKa.

-Teopust BEpOATHOCTEW U MAaTEMATUUYECKAsl CTATUCTUKA.

- BrruncianrensHas MaTeMaTHKa.

-VHTEnneKTyaibHbIA aHAIN3 TAHHBIX.

-OCHOBBI HCKYCCTBEHHOTO UHTEJICKTA.

- HelipOKOMIIBIOTEPHBIE CHCTEMBI

-OCHOBBI MPOTrPAMMHUPOBAHHS.

-O0BEKTHO-OPHEHTHUPOBAHHOE MPOIPAMMHUPOBAHHUE.

Pe3ynbTaThl 00y4YeHUS MO TUCHUILUIMHE HEOOXOAUMBI JIJISI BHITIOJTHCHUS BbI-
MYCKHOM KBAJIM(PUKAITMOHHON pabOTHI.

3. HIJIAHUPYEMBIE PE3YJBbTATbBI OBYYEHUSA

Lenbto ocBoeHUsT TUCHUILIMHBL «lIpuKiaaHble 3a1a4yd MAaIMHHOTO O0yue-
HUSD SIBIsSIETCS (POPMHUPOBAHUE TCOPETHUUECKUX 3HAHWN W MPHOOpETEeHUE MPAKTH-
YECKUX HABBIKOB MOCTPOSHUS MHTEIUICKTYAIbHBIX CUCTEM, TPEOYIOUTNX MPUMEHE-
HUE METO0B MallTMHHOTO OOYYEHUSI.

3amayamMu TUCITUTUIMHBI SBIISTFOTCS

e M3y4YeHHE MO U METOJOB MAIIMHHOTO OOYYECHHsI, IPUMEHIEMBIX B
3a/1aua KOMIBIOTEPHOTO 3pEHHUsI, 00Pa0OTKH €CTECTBEHHOIO SI3bIKA;

e pa3paboTka MaTEeMaTHYECKUX MOJIEICH aHAIN3a TaHHBIX;

e OBJIQJICHUE CTYJEHTaMH MPOTPaMMHBIMU CPEICTBAMHU PEILICHUS MPHUKIAI-
HBIX 337]a4 MAlIMHHOTO O0y4YeHUsl.

Komnerenmuu, popMupyemMblie B pe3ybTaTe OCBOCHHUS AUCIUILIUHBL:

® CrocoOHOCTb OCYIIECTB/ISTh TMOUCK, KPUTHUECKWN aHa/Iu3 U CUHTe3 WH-
¢opMaLi, NMPUMEHSITh CUCTEMHBIN MOAXOZ, [J/1s1 pelleHUs OCTaBJIeHHbIX 3ajay
(g YK-1).

e (rmocoOHOCTb OTpefesnisiTh KPYT 3alau B paMKaxX MOCTaB/IeHHOW Liei U
BbIOMpATh ONTUMasbHbIe CIIOCOOBI MX pellleHus, UCXOAs U3 1eHCTBYIOIIUX MpaBo-
BbIX HODM, UMEIOLMXCS PeCypCOB U orpaHuyenuit (g5 YK-2).

e CrocoOHOCTb TIPUMEHSITh CHCTEMHBIM TO/IX0/, COBPeMeHHbIe MaTeMaTH-
yeckKre METO/bl MU TEXHOJIOTMM i (hopMan3aluy pelleHust NMPUK/IaHbIX 3a7au
(mns TIK-1),

e (mocoOHOCTb OPraHW30BbIBaTh U MPOBOAUTH PabOTHI TI0 UCC/IeJOBAHUIO
00beKTOB TIpOdeCCHOHATBHON /leATeTbHOCTH, BBISB/SATE MH(OPMAI[MOHHBIE TIO-
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TpeOHOCTH mMoJib30Baresieid, GopMUpoBaTh TpeOoBaHUSI K MH(MOPMAIIMOHHOM CH-
CTeMe Ha OCHOBe aHaJIv3a OM3HeC-TIpoI[eCcCoB MpeAMeTHOU ob6sacTu (ayist TTK-3).

I[lnanupyemble pe3yabTaThl 00yuyeHus no gucuumiinue «[pukiaagnsie

3aJa4¥ MAILIMHHOTO 00yUYeHHUs», MHAMKATOPbI J0CTHKEHUsI KOMIIeTeHIM I
YK-1, YK-2, IIK-1, IIK-3, nepe4yeHb OlIEHOYHbIX CPEJACTB

Ne | Kopmwmnnukaropa | HaummenoBanue mnguka- | Kox rumanmpy- | [lnanupyemsie pesynsra- |  HammenoBanue
n/ JOCTHIKEHUS TOpa TOCTUXKEHUS KOM- | €MOro pe3yiib- TBI 00yUCHHS OLICHOYHBIX
I KOMITETEHIINT MIETEHIINU TaTa 00y4eHus CPEICTB
1 Ua-1YK-2 3uath: tunossie 3agaun | 3 (UA-1YK-2) | 3HaeT: THIOBBIE 3a1a4u Bormpocsr mist
MAaIIMHHOTO 00y4YeHuUs MaIIMHHOTO 00y4YeHuUs! cla4yM 3K3aMeHa
2 NaA-2VK-2 YMeTh: CBOIUTH NIpU- Y (MI-2YK- YMeer: cBOOUTH IPU- Bormpocs! nis
KJIaJIHYI0 3a7a4y K Oc- 2) KJIaHYIO 3a7a4y K OC- Cla4yM 3K3aMeHa
HOBHBIM THIaM, (hopMa- HOBHBIM THNaM, (hopMa-
TM3yeT e€ M CTPOUT Ma- JH3YyeT €€ ¥ CTPOUT Ma-
TEMaTHYECKYIO MOJICIIb TEeMaTHYECKYIO MOJIENb
3 UI-3VK-2 Bnagets: mogxogamu B (MO-3YK- Bnageer: mogxogamu Bompocs! mis
CBOAWTH MPUKIATHYIO 2) CBOJMTH NIPUKIATHYIO cladM dK3aMeHa
3aJaqy K OCHOBHBIM TH- 33729y K OCHOBHBIM TH-
nam, opManu3yer e€ u nam, popMausyer eé u
CTPOHT MaTeMaTHYECKYIO CTPOUT MaTEMaTUYECKYIO
MOJIeNb MOJIeJIb
4 NA-1TIK-1 3nare: momenu u meto- | 3 (MJI-1T1K-1) | 3Haer: mMopend U MeTo- Bormpocs! mst
b1, IPUMEHSIEMBIE TIPH b, IPUMEHSIEMbIE TIPU cAa4yM 3K3aMeHa
penieHus 3aa4d MaluH- peleHus 3a1a4 MaliH-
HOTO 00y4YeHuUs! HOT'0 00y4YeHHUs
5 NI-2TIK-1 YMeTb: IPUMEHSATL MO- Y (MA-211K- YMeer: IpUMEHSTh MO- Bormpocsr ms
JIeTTM ¥ METOJIBI TIPH pe- 1) JIeTTH 1 METO/IBI TIPH pe- c/laun dK3aMeHa
IIEHWS 33/1a4 MallMHHO- LIEHUS 33124 MalllMHHO-
ro o0y4eHus ro O0y4eHus
6 NA-3TIK-1 Bnagets: nporpaMMHbI- B (MA-3T1K- Bnageer: nporpaMMHBI- Bormpocsr mist
MU CPEICTBAMH pPEan- 1) MU CPEACTBAMH pPeaH- c/laun dK3aMeHa
3aIUy MOJIeNeit U MeTo- 3aIlM MOZEJIEeH U MEeTo-
JIOB peIICHHUS 3a/1ad Ma- JIOB peIIeHHUs 3a/1ad Ma-
MIMHHOTO 00y4YeHHUs IIMHHOTO O0y4YeHHUs
7 NI-1T1K-3 3uate: moaxonsl u me- | 3 (MI-1T1K-3) 3HaeT: MOAXOOBI U Me- Bonpocs! nns
TOJIbI OpraHU3aLUH TOJIBI OPTaHU3AIIH CHa4YM »K3aMeHa
HAy4YHBIX UCCJICJOBAHUIL Hay4YHBIX UCCIEIOBAHUN
8 WJ1-211K-3 YMeTb: NpPOBOAWUTH Y (MA-211K- YMeeT: MPOBOIUTH Bomnpocs! s
Hay4HBIE HCCIICIOBAHUS 3) HayJHbIE HCCJICIOBAHMS | CHAYM DK3aMEHa
9 WJ-3T1K-3 Bnagets: nporpaMMHbI- B (MA-3TIK- Buageer: nporpaMMHBbI- Bormpocs! mis
MH CpPE/ICTBAMH TIPOBE- 3) MU CpPEJICTBAMH IIPOBE- CHa4YM HK3aMeHa
JICHUsI HAYYHBIX HCCIIe- JICHUS] HAY4YHBIX HUCCJIe-
JIOBaHUU JIOBaHUHI
10 Na-1vK-1 3Hate: cnocoOsl mody- | 3 (MA-1YK-1) | 3Haer: momxonsl U Me- Bonpocs! 14
YeHUsI 3HAaHUH B 00macTu TOJIBI OPTaHU3ALUH c/laun dK3aMeHa
MAaIIMHHOTO 00y4YeHus HayYYHBIX UCCIIEJOBAHUN
11 N-2VK-1 VYMerb: 100BIBaThH 3HA- Y (MO-2VK- YMeeT: MpoBOAUTH Bormpocsr mist
HUSI B 00J1aCTH MaIIiH- 1) Hay4YHBIC UCCIIEIOBAaHMUS | CIadll 3K3aMeHa
HOTO 00y4YeHust
12 NA-3YK-1 Bnaners: mporpammusl- | B (MA-3YK- Bnaneer: mporpaMMHBI- Bonpocs! 14
MH CPEJICTBAMHU JTOOBIYH 1) MU CPEJICTBAMHU JTOOBIYH cla4d dK3aMeHa

3HaHUi B 001acTH Ma-
ITMHHOTO 00y4YeHHS

3HaHUI B 001aCTH Ma-
IIMHHOTO O0YYEeHHUS




4. COAEPKAHUE JUCIUIIJINHBI

4.1. YyeOHO-TEeMATHYECKHII IJIaH

QOunas popma o0yueHust

Kou4ecTBO 4acOB KOHTAKTHOI PadoThI
C MmpenojaaBaTesiemM
Ne HaumenoBanme pa3jaena P
JlabopaTopHble
Jlekuun
padoThI

1 BBenenue B rimy0okoe oOydeHue 2 -

’ KommnbrorepHoe 3peHune 6 6

Py6exxHbIit KOHTpOITH 1 2

3 O0paboTka ecTECTBEHHOTO S3bIKa 8 6

PyOexHblIii KOHTPOIb 2 2

Bcero: 16 16

4.2. Cooeporcanue 1eKYUOHHLIX 3AHAMUL

HaumeHoBaHMe U Coiep)KaHUE JIEKLIUN

YacoB KOHTaKTHOM
paboThI € Mperno/jaBa-
TeseM

Pa3pen 1. BBejeHue B riiy0okoe o0yueHue

Jleknus 1. BBegenue B riry0okoe o0yueHnue.

O630p MPUKJIAHBIX 3a[ja4 MAaIIMHHOTO 00yYeHus:: KacCUpHUKaLys u300pa-
YKeHW, 0OHapykKeHre 00beKTOB, U3MeHeHHe N300pakeHuH, JOPUCOBKA U
CTUMM3aLMs U300pakeHUH, TeHepalys 1300pa’keHuH 10 OTMCaHuUIo, TeHe-
palLst My3bIKH, MallIMHHBIN TIePeBO/], SI3bIKOBbIE MO/IEJTH.

Knaccudukarus mogxo0B B MICKYCCTBEHHOM HUHTeIeKTe. MecTo riiyboKo-
ro o0yuenust. 'mybokue ceTu nmpsimoro pacrpocrpadenye. O630p anropur-
MOB 00y4eHUsi ceTeli MPSIMOTO pacrpocTpaHeHus. Bopb0Oa ¢ nepeobyueHrem
HEHWPOHHBIX CeTeu.

Pa3zpen 2. KomnblorepHoe 3peHne

Jlekyms 2. Knaccudukanus uzodpaxeHuit

ITocranoBka 3agaun. Ceprounsie HelipoHHble ceTd (CNN). Onepanus auc-
KpeTHo cBepTkH. HenmmueitHocTs u mmysumuHT. [TomHOCBA3HEIH citoii CNN.
Pa3pexeHnHast cBSI3HOCTb. ApXUTEKTypa CEPTOUYHON HEMPOHHOM CETH.
CwmeIciioBas mHTepIpeTanus cepTounbix cereil. Hemoctatkim CNN.
ApPXUTEKTYpBI CEpTOUHBIX HEUPOHHBIX CETEW s KiacCupHUKaIu n300pa-
xennii. LeNet-5. AlexNet. VGG. GoogleNet. Inception. SqueezeNet.
DenseNet.

Paz6op mpumepa pemnieHus 3amauu KaacCuUKAIUU U300paKeHUM.

Jleknus 3. O0Hapy)keHHe 00'beKTOB Ha N300pa)KeHNH

[TocTaHoBKa 3aJjauu IeTeKTUPOBaHUsl 00HeKTOB Ha M300pakeHUsiX. MeTpu-
KU KauecTBa: JioKanu3auus U knaccudukauus. Metpuka loU. Selective
Search. ApxutekTypbl HelipoHHbIX ceTeil: R-CNN, Fast R-CNN, Faster R-
CNN, Yolo, SSD.

Paz6op mpumepa pemnieHus 3aauu oOHaApyKEHHE 00BEKTOB HA N300paKECHH-
AX.




Jleknusa 4. CeMaHTHUecKasi cerMeHTaIus n300pakeHUun

[TocTaHOBKa 3aZiauvl CeMaHTUUECKOM cerMeHTaruy n3obpakeHui. [Ipumepsl
NpaKTUYeCcKUX 3azay. Buapl cermenTtanuii. [IpescraBieHye JaHHBIX.
Hetipoceteoii noaxoa. Upsampling. Buzbt upsampling. FCN. SegNet.
Unet. PacimupenHbie cBepTku. DeepLab. Random crop. AyrmeHTarjus.
Paz6op npumepa penieHus 3a1a4d CEeMaHTHUECKOM CerMEHTalnu H300paxe-
HUI.

Pazpen 3. O6padoTka eCTECTBEHHOI0 SI3bIKA

Jlekiua 5. Beegennie B NLP.

Twunbl 3a1a4 06pabOTKK eCTeCTBEHHOTO s3bIKa. [IporpaMMHbIe HHCTPYMEH-
Tbl NLP. IIpego6paboTKa TeKcTa: TOKeHH3allWsl, HOpMau3alys CJIOB, yaa-
nenue cnoB. One-hot encoding. Bag of words. TF-IDF. Koniokaruu.
Pointwase mutual information. KoHtekcTHble B/io)keHus1. MaTtpuija
COBCTpeuYaeMOCTH. 3a/laua KaacCudUKaIuu TeKCTa.

WordToVec. GloVe. FastText.

Pazbop mpumepa perieHus 3a1a9u Kiaccu(PpUKAIIN TEKCTOB.

Jleknusa 6. MalIMHHBIN MepPeBOj

[ToctaHoBKa 3ajaun MaimHHOTO riepeBojia. Cetu Seq2Seq. Encoder-
Decoder. PekyppenTtHbie cetri. O6yuenue pekyppeHTHbIX Encoder-Decoder.
MeTpuku KauecTBa MatmHHOTO iepeogia. BLEU. ITpobnembl pekyppeHT-
HbIX ceTell Tuna Encoder-Decoder. Beam search. MexaHu3m BHUMaHUSI.
Self-attention. Tpancdopmepsr: ELMo, BERT, GPT. Apxurektypa TpaHC-
¢dbopmMepoB U MeTo/bl X 00yUeHUsI.

Pa30op mpumepa penienus 3a1a41 MallIMHHOTO TEPEBO/IA.

HNroro:
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4.3. Jlabopamopnsie pabombi

Homep
pasae- | HammenoBanmue pasjae- HaunmenoBanue j1abopaTopHOi
Ja, Ja padoThI

TeMbI

HopMmatus Bpeme-
HH, Yac.

PeaﬂI/ISaHHﬂ CHUCTEMBI CCTMECHTAIINU
M300paxeHH

KOMHBIOTepHOC 3peHHe Peanuzanms cucteMsl O6H3.pY)KCHI/IC

00BEKTOB Ha U300PAKEHUSIX

PyGexub1ii koHTposb Nel

Peanuzanms cucteMsl Knaccn(bmcaunn
TCKCTOB

O6paboTka

PeaﬂI/ISaHHﬂ CUCTECMBbI MAaIIUHHOTO
3 €CTECTBEHHOTI'O S3bIKA

nepeBoJia

PyGexxHbIif KOHTpoIb Ne 2

Bcero:
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4.4 Koumponvnas paboma

OcHoBHas OCJIb BBITIOJIHCHMA KOHTpOJ'IBHOﬁ pa6OTBI — O3HAaKOMIJICHHC aJII'O-

pUTMaMHU 1 METOAAMH PACIIO3HABAHHA N CHUHTC3a PCUH.




KoHTponbHasg paboTa npeanojaraeT HankucaHue MNOArOTOBKY JOKJaja Ha Te-
MY, YTBEPKJICHHYIO MpErogaBaTeseM.

5. METOINYECKHUE YKA3AHUA JJIAA OBYYHAIOIIIUXCA
ITO OCBOEHUAIO JNUCHUITJIMHBI

Bo Bpemst ekt Mo TUCHUILTMHE 00YYaroUMCs PEKOMEHTyeTCsl KOHCIIEK-
TUPOBAaTh TEOPETUUECKUI MaTepuas, OTMeYasl Ba)KHbIE MOMEHTBI, HA KOTOpPbIE 3a-
OCTpWJI BHUMaHUE MPENoJaBaTesb, y4acCTBOBATh B omnpocax u Auckyccusix. Ilepen
Jexiell HeoOX0UMO MOBTOPUTH BBIJAHHBIA MaTepHal, 3aQUKCUPOBATH HEMOHSIT-
HbI€ MOMEHTBI, YTOOBI OOCYIUTh MX Ha 3aHATUU. KOHCIIEKT JIEKI[MI IPEICTABIICH B
BUJIE MYJIbTUMEIUUHBIX NMPE3CHTALMN U BKIIOYEH B COCTAaB METOJMYECKOr0 KOM-
IJIeKCa JUCHUTUINHBI.

JIabopaTopHBI NPAaKTUKYM BKJIIOYAET MPAKTHUECKUE 3aJaHUsI IO IBYM pa3-
nenaMm aucuuiuivHbl: «KommbroTepHoe 3peHue» u «OO0paboTka €CTECTBEHHOI'O
A3bIKa». Bce paboThl paboThl BBITOJHAIOTCA B COOTBETCTBUE C 3aJ]aHUEM, BbIIAaH-
HBIM IIPENOAABATEIEM.

CamocTtosTenbHast paboTa 00yyaroumxcs BKIOYaeT B ce0sl mpopaboTKy Ma-
Tepuaja JIEKIHMOHHOIO Kypca JAUCLUUIUIMHBI, [MOATOTOBKY M BBINOJHEHHE Jadopa-
TOPHBIX PabOThI, BHIIIOJHEHHE KOHTPOJIBHOM pabOThl, a TaKXe MOATOTOBKY K PY-
OEKHBIM KOHTPOJISIM (11 OUHOM (DOPMBI) U K 3aUETy.

JUIst TeKyIero KOHTPOJIA yCIEBAaeMOCTH OOYyYEHHMs Jisi OUHOM (OopMbI 00Y-
YEHUs UCHOJIb3yeTCd OAINTIbHO-PEUTUHIOBAsI CUCTEMA KOHTPOJISl OLEHKH aKaJIeMHU-
YeCKOM aKTUBHOCTH oOydaromuxcs. J[is mojiydeHus BBICOKOW OILIEHKH HACTOS-
TEJIbHO PEKOMEHAYETCA aKTMBHO Y4YacTBOBAaTh BO BpEMsl OOCYKIEHHUs MaTepuaia
JUCUUIUIMHBI HA JIEKIMOHHBIX M JIA0OPATOPHBIX 3aHATHUSAX, a TAKXKE THIATEIBHO
ero mpopadaThIBaTh MPU CAMOCTOSITENIbHON paboTe.

PexoMeHyemMblil pesKMM CAMOCTOSAATEIbHOI Pad0ThI

Pexomennyemast
HanmenoBanue
N TPYAOEMKOCTb,
BH/Ia CAMOCTOATEJIbLHOH padoThI
aKaj. yac.

CamocTosiTe/ibHOE H3y4YeHHe TeM TUCHUITHHBI: 22
Beenenue B rmybokoe oOydeHme 4
KommbroTepHoe 3peHune 9
O6paboTKa €CTeCTBEHHOTO SI3bIKA 9
Hoaroroska k J1abopaTopHbIM padoram (1Mo 2 4. HA KAXKAYI0 padoTy) 12
IloaroroBka K pyoe:KHbIM KOHTPOJISAM (110 3 4. Ha KasKAbli py0ex) 6
IMoaroroBka K KOHTPOJIbHOI padoTe 18
IloaroroBka K 3a4eTy/3K3aMeHy 18
Bcero: 76




6. ®OHJI OLIEHOYHBIX CPEJCTB
JUISI ATTECTALIMY MO JUCHMUILIAHE

6.1. Ilepeuensv oyeHouHvlx cpedcmas

1. bannbHO-peUTUHIOBasE CUCTEMA KOHTPOJISI M OLIEHKH aKaJeMUYeCKON aK-
TuBHOCTU oOy4varoutuxcs B KI'Y (15t ounoit hopmbl oOydeHus).

2. OtueThl 00yUaOIMUXCS MO JTA00PATOPHBIM 3AHSITHSIM.

3. bank 3amanuii K pyOexxHsIM KOHTposiM Ne 1, Ne 2 (st ouHo#l opMbI
oOy4eHwMS).

4. KontponbHas padoTa.

5. Bonpocs! k 3aueTy uist O4HOM (OpMBI 00YUECHHS.



6.2. Cucmema 6anibHO-petimuH2080U OYeHKU padbombsl 00y4awuxcs no OUCYUNIUHe

Ne | HaumeHoBaHue | ConepxaHue
Ounas ¢popma 00yueHust
1 Pacnpenenenne 6amion Pacnpenenenne 6amioB 3a 7 ceMecTp
3a CEMECTPHI 10 BUAaM
y4eOHOH paboThl, Cpo- | By yues- BeirosnHenue u 3a- o .
KH C/Ia9H yaeOHOl pa- HOM 1aBo Ilocemenue Brinonnenue u 3a- [TUTa KOHTPOLHOM PyGexHbIli KOH- PyGexHbIii KOH-
6OTEI (006008mMCs 00 TEI‘ JEKIHI IIUTa PE3yJbTaTOB pa6OIT)LI Tposb Nel Tposb Ne2 3auer
ceedeHust 00yHaArouUXCsl 11a00PaTOPHEIX PadOT
Ha Nepeom yueOHOM
3auamuu)
Bannbhas 16x8= 86+86+86+86=
16 6 76 76
OLICHKA! 86 326 300
2 Kpurepuii nepecdera 6aioB B TpaAUIIMOHAYIO OlleH- | 60 1 MeHee 0alioB — HeYIOBIETBOPUTEIHHO; HE3AUTEHO;
Ky 110 UToraMm paboThI B CEMECTpe U 3a4eTra 61...73 — yIOBJIETBOPHUTENHHO; 3aUTEHO;
74...90 — xopormio;
91...100 — ortnmyHoO.




Kputepun gomycka K IpOMEKyTOYHON aTTECTAINH,
BO3MOYKHOCTH MOJTYYEHHS, BO3BMOKHOCTD MOTy4CHHUS
OOHYCHBIX 0aJIOB

[ momycka K MPOMEXYTOYHOH aTTEeCTaldd M0 AMCUUILIMHE 32 ceMecTp OoOydaroluiics JOJKEeH
HaOpaTh MO UTOraM TEKYIIEro U pyOeKHOTro KOHTpoJei He MeHee 51 6amra. B cirydae ecnu oOygarommiics
HaOpan meHee 51 Gama, TO K aTTECTAIMIOHHBIM UCIIBITAHUSAM OH HE JTOMYCKAeTCsl.

Jns momydeHus 3adeta 6e3 MpoBeACHUs MPOLEAYPHI IPOMEKYTOUHON aTTECTallul 00ydaromeMycs
He00X0IMMO HaOpaTh B XOJ€ TEKYIIETo H pyOeKHBIX KOHTposel He MeHee 61 Oamna. B aToM cirywae nror
OaJUTHPHOHN OIEHKH, OTy4aeMON 00YyJaroInuMCs, OTPEAeIIsieTCs M0 KOJIMYECTBY OaioB, HAOpaHHBIX UM B
XOZIe TEKYIIETo W PyOex)HBIX KOHTpojel. Ilpu 3Tom, Ha ycMOTpeHHe mpenojaBareis, OayibHas OLeHKa
00y4Yaromerocs MO>KeT ObITh TIOBBILICHA 33 CUET TOIYYEHHS TOTIOTHUTENBHBIX 0alIoB 3a aKaJeMUYECKYIO
AKTHUBHOCTb.

OO6yuaromuiics, IMEIOIIKI MPaBO Ha MOJYYCHUE OLIEHKH 0e3 MPOBEJCHHUS MPOLEAYPhl TPOMEXYTOU-
HOM aTrTeCTali, MOXKCT IOBBICUTH €€ IIYTEM CAa4M aTTCCTAlIMOHHOI'O HCIILITAHUA. B ClIydac MOJyuYCHU
o0yJamomumMcs Ha aTTecTalMOHHOM HcmbITaHuu 0 0ayuIoB MTOr OaIBHOM OLEHKHM HO AMCLUIUIMHE HE
CHMIKAeTCsl.

3a akaJeMHUYeCKyI0 aKTHBHOCTh B XOJ€ OCBOCHHsI NUCLWIUIMHBI, y4acTHe B y4eOHOW, HaydHO-
WCCIIEIOBATEIILCKOW,  CIIOPTUBHOW,  KYJNBTYPHO-TBOPYECKOM W  OOIIECTBEHHOW  JeSATENIbHOCTH
oOyJaromemMycsi MOTYT OBITh HAUMCIICHBl [IOTOJHHUTENbHBIE Oamibl. MakcuMalbHOE KOJIMYECTBO
JOTIOJTHUTENILHBIX 0aJUIOB 33 aKaJIeMUYECKYI0 aKTUBHOCTD cocTaisieT 30.
OcHoBaHHEM JJ14 TOJIYUCHHA JOIMOJTHUTEIIBHBIX 0aJII0B ABIISAIOTCS:
- BBIIIOJIHEHNE OTIOJHUTENbHBIX 3aJaHU{ 10 JUCLUIUIMHE; JOIOJIHUTENIbHbIE 0aJulbl HAUUCIISIOTCS
MIperoaaBaTesieM;

- ydacThe B TE€UYEeHHE ceMecTpa B y4eOHOMH, HaydHO-HCCIIEeIOBATEILCKOMW, CIOPTUBHOMN, KYJIbTYPHO-

TBOPYECKOW 1 00IIecTBeHHOH nesrenpHOCTH KI'Y.

DopMbl 1 BH/IBI YUeOHOH pabOThI ISl HEYCIIEBAIOIINX
(BOCCTaHOBMBILIMXCS HA Kypce 00ydeHuUs ) 00y4aro-
IIMXCS JIJIS TIONYYCHHUS HEJIOCTAIOIIUX OaJlJIOB B KOHIIE
ceMecTpa

B ciydae ecnm k mpoMeXyToO4HO# arTecTanuy (3a4ery) HabpaHa cymma meHee 51 Gamma, oOydatro-
neMycst He00X0AMMO HadpaTh HEAOCTAIoIIee KOINIECTBO OAJIOB 33 CUET BBIMOJHEHHS JOMOTHUTEIBHBIX
3a/IaHMi, T0 KOHIIA MTOCIIeTHEH (3a4eTHON) HeIeTN ceMecTpa.

JIvkBuanys akaJaeMHYECKUX 3a0JDKEHHOCTEH, BO3HUKIINX M3-32 PA3HOCTH B YUEOHBIX IUIaHAX MPU
MepeBoJie WM BOCCTAHOBIICHUH, MPOBOMTCS ITyTEM BBIMOJIHEHHS IOMOJHUTENBHBIX 3aJaHnui, popma H
00bEM KOTOPBIX ONpeJIeNsieTcs NPENnojaBaTesIeM.




6.3. IIpoyedypa oyenusanus pe3yiomamos 0C80eHUs OUCYUNTIUHDL

PyGexubie kKoHTpoM (11 ouHOM (PopMBI 00yUEHHMS) TTPOBOAITCS B hopme
MMCbMEHHOT'O TECTUPOBAaHMS, 3a4ET B BUJE OTBETA HA BOIIPOCHI.

[lepen nmpoBeaeHrEM pyOEKHOIO KOHTPOJIS MPENo/iaBaTelib mpopadaThiBaeT
¢ 00y4aronIMMuUCs OCHOBHOM MaTepHall COOTBETCTBYIOUIUX Pa3/ACNIOB IUCUUILITUHBI
B (hopme KpaTKOM JEKIIUU-TUCKYCCUU.

Bapuantel 3ananuii 11 pyOexHbix koHTposieid Ne 1, Ne 2 cocrosr u3 14 Bo-
MPOCOB. 3a MPUBOJLHBIN OTBET HA BOINPOC oOyuaromemycs: Hauucisercs 0.5 6ai-
na.

Ha kaxxayio moAroTtoBKy K pyOeKHOMY KOHTPOJIO OOYydYaromiemycsi OTBO-
IuTces 1 akageMHUdecKuil ac.

[IpenonaBarenb OlIEHUBAECT B OayuiaXx pe3yJbTaThl PyOEKHBIX KOHTpPOJIEH
KQKJIOTO 00Yy4aroIierocs 1o KOJIMYECTBY MPAaBUIbHBIX OTBETOB U 3aHOCUT B BEIO-
MOCTb y4eTa TEKYIEH YCIIEBAEMOCTH.

Ha 3auere oOyuaromemycs mpeajaraercs OTBETUTh Ha 2 Bompoca. Bonpocsl
K 3a4€Ty JOBOJATCS 10 O0yUaroUIMXcs Ha MOciaeIHeH JIeKInK B ceMecTpe. Kaxapii
BOIpoC oneHuBaeTcs B 15 6amnos. Ha moaroroBky orBera otBoauTcst 1 acTpoHo-
MHYECKUH Yac.

Pe3ynpTaThel TEKyIErOo KOHTPOJIS YCIIEBAEMOCTH U 3a4€Ta 3aHOCSTCS IPEIo-
JTaBaTeJIeM B 3a4E€THO-3K3aMEHAI[MOHHYIO BEJOMOCTb, KOTOpas CIAETCA B OpPraHU-
3alIMOHHBIN OTAEN MHCTUTYTA B JACHb NMPOBEACHUS 3a4eTa, & TAKKE BBICTABIIAIOTCS
B 3a4YETHYIO KHUKKY 00YyUYaroIerocs.

6.4. Ilpumepwvl oyenouHwvlx cpedcms 0iisi pyOedCHbIX KOHMpOJlel U 3a4ema,
9K3aAMeHa

6.4.1 Ilpumepuol 3a0anuti 0151 pybesicnozo konmpons Nel

1. Kakoro Buna mysmara B CNN He cyiiecTByeT?
a) Max-pooling;

0) Mean-pooling;

B) K-max-pooling;

r) Static-pooling.

2. Kakue HelpoHHBIE CETH UCIOJB3YIOTCS IS Kiaccuukanuu n3obdpaxe-
HUU:

a) Fast R-CNN;

0) BERT;

B) VGG;

r) ResNet.

3. lns yero HyxeH upsampling B HEHPOHHBIX CETAX?
a) [lnst usMeHeHus pa3pelieHus: n300paxeHne Ha BbIXO/IE CETH.
0) i yckopeHust 00y4eHHs CEeTH.



B) Jlyis1 60pbOEI C MepeodydeHuEM.
r) Bce nmepeunciieHHbIe BapUaHThI.

6.4.2 Ilpumepul 3a0anuti 0151 pybescnozo konmpons Ne2

1. Yrto He BKJIIOUYAECT Mpolece npeaoopadoTku Tekcta B NLP?
a) TokeHuzaruzo;

6) Hopmanmuzaruto;

B) Y1ajeHue CIlOB;

r) OOy4JeHne CeTH.

2. Kakas apxurtexkrypa MHC B Word2Vec?
a) MHOT'OCJIOMHBIN MEPUENTPOH;

0) pekyppeHTHasi HEHpPOHHAs CEeTh;

B) CBEPTOYHAs HEUPOHHAS CETh

r) Tpanchopmep.

3. Kakoe npennaznauenne Decoder B 3aa4ue MalimHHOTO TiepeBoia?
a) reHeparus IepeBoia;

0) aHaJIu3 TEKCTa Ha UCXOJIHOM SI3bIKE;

B) TOKCHU3AIIUSI UCXOJTHOTO TEKCTA,

T') BBITIOJIHEHUE TIPOLIEAYPhl CTEMMUHTA.

6.4.3 Ilpumepnsiii nepeuenv 8onpocos 0jisi 3auema

1. Ycrniexu rimybokoro obyueHue.

2. Knaccudukaiiysi TeXHOJOTHM UCKYCCTBEHHOTO MHTe/IeKTa. B3auMocBsi3b
MaIlIMHHOTO U ITy00KOT0 00yueHusl.

3. I'nybokue ceTy mMpsiMOro pacrpocTpaHeHusi. Metos oOpaTHOTO pacrpo-
CTpaHeHHsI OLMOKH.

4. Bopwba c repeoOyueHreM HEHMPOHHBIX ceTer. MoaubuKaIUs JaHHBIX U
(GyHKLUHMOHaIbHAsE MOAU(PUKALIKS.

5. Bopeba c mepeobyueHreM HeMpPOHHBIX ceTell. Moaudukanus mpoiecca
o0OyueHwusl.

6. CBepTOuHble HelpOHHbIe ceTH. Ormepanus cBepTKU. HelnHEWHOCTh U
nyJ1/IMHT. [10/THOCBSI3HBIN CIIOW.

7. OGyueHre CBEPTOUHbLIX HEHPOHHBIX CEeTeH.

8. IlpriMeHeHre CBEPTOUHBIX HEMPOHHBIX CeTel B 3aaue KiaacChpUKaruu
n3obpaxenuii. LeNet-5 u AlexNet.

9. IlpriMeHeHre CBEPTOUHBIX HEMPOHHBIX CeTel B 3ajaue KiaacChpUKaruu
n3obpakennii. VGG u GoogLeNet.

10. IlpumMeHeHHe CBepTOYHBIX HEMPOHHBLIX CeTel B 3ajlaue KiaacCUMUKALAU
n3o06pakeHuit. Inception u ResNet.
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11. TToctaHoBKa 3afiauud [AeTEKTUPOBAHUS OOBEKTOB Ha H300paKeHUsX.
Metpuku KauecTBa.

12. CeTu 151 IeTeKTUPOBaHKsI 00BHEKTOB Ha U300pakeHUst. APXUTEKTYPHI R-
CNN, Fast R-CNN, Faster R-CNN.

13. Cetu fj1s1 eTeKTUPOBaHUsI 00BEKTOB Ha U300pakKeHUsIX. ApPXUTEKTYPbI
Yolo, SSD.

14. TTocTaHOBKa 3a/]Jaull CEMaHTUUEeCKOW CerMeHTaliy n300pakeHuid. Buzbl
cermeHTaluu. [IpeacTaBieHue JaHHbIX.

15. HeiipoceTeBasi CeMaHTHUeCKass CerMeHTalus  H300pa’keHU.
Upsampling. Buabi upsampling. FCN.

16. HetipoceTeBasi cemMaHTHUeCKas CerMeHTarusi u300pakeHuil. ApXUTeK-
Typbl SegNet. Unet.

17. Paciuvpennsie cBepTku. DeepLab. Random crop. AyrmeHTarusi.

18. Turbl 3a1au 06pabOTKK ecTeCTBEHHOTO si3blKa. [IporpaMMHbIe UHCTPY-
MeHTbI NLP.

19. TIpemobpaboTka TeKkcTa: TOKeHM3allvsi, HOpMasu3alus CJIOB, yjaneHre
CJIOB.

20. One-hot encoding. Bag of words. TF-IDF. Koniokaiuu.

21. Pointwase mutual information. KoHTekcTHble BrOXeHus. Marpuia
COBCTPEYaeMOCTH.

22. Bnoxxenust. WordToVec. GloVe. FastText.

23. IlocTaHoBKa 3ajjauy MalIMHHOIO TiepeBoza. Cetu Seq2Seq.

24. Encoder-Decoder. PekyppeHTHbie ceTH. OOyueHHe peKyppeHTHbIX
Encoder-Decoder.

25. MeTpukH KauecTBa MalllMHHOrO repesoza. BLEU.

26. ITpobnemsbl pekyppeHTHBIX Encoder-Decoder. Beam search.

27. Mexanu3m BHUMaHus. Self-attention.

28. TpaHcdopmepbl. ApxUTeKTypa TpaHC(hOPMEPOB U METOABI UX 00YUeHHsl.

29. ApxuTtekTypa u o0yuenue Tpancpopmepa ELMO.

30. ApxutekTypa u o0yuyenure TpaHcpopmepa BERT.

31. ApxutekTypa u ooyueHue Tpancopmepa GPT.

6.5. DoHO oyeHoUHbIX CpedCcms
[Tonublil GaHK 3agaHUi AJIA TEKYLIEro, pyOeKHbIX KOHTPOJIEH U MPOMEXKY-
TOYHOM aTTECTAlUU MO0 TUCLUILIMHE, [IOKA3aTENIN, KPUTEPUHU, LIKAJIbl OLICHUBAHUS
KOMIIETEHIIMHA, METOAUYECKUE MATEPHUaIbl, ONPEACISAIOLIME ITPOLEAYPhl OLICHUBA-
HUs 00pa30BaTENbHBIX PE3YNbTATOB, MPUBEACHBI B y4€OHO-METOJUYECKOM KOM-
IJIEKCE JUCLUILINHBL.
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7. OCHOBHAS YYEBHAS JIMTEPATYPA

1. Akcenos C.B., HoBocesnbueB B.b. Opranusanys v uUCIo/ib30BaHUEe HEUPOH-
HBIX ceTel (MeTonabl W TexHosioruu) / Ilog o6y pex. B.B. HoBocenbiieBa. —
Tomck: N3a-Bo HTJI, 2006. — 128 c.

2. IMarrepcoH [Ix., 'nbcon A. I'mybokoe oOyueHre ¢ TOUKU 3peHUsi MPaKTHKa /
riep. ¢ adr. A. A. Cimakuna. — M.: [IMK Tlpecc, 2018. — 418 c.

3. Hukonenko C., Kagypun A., Apxanrenbckas E. ['mybokoe oOyueHue. —
CII6.: ITurep, 2018. — 480 c.: u.

4. T'yadennoy ., beamkuo U., Kypeumib A. I'mybokoe oOyueHue / 1iep. C aHT.
A. A. CivHKMHA. — 2-e u3g., uctp. — M.: IMK IlIpecc, 2018. — 652 c.

8§ MATEPUAJ/IBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUIIJIN-

HbI
8.1 Texnuueckoe obecneuenue
No HaumenoBanue Hcnons3oBanue
1 Kowmrinekt: HOyTOYK, JIJist IeMOHCTpallid WILTIOCTPATUBHOTO Ma-
MeJIua-TIPOEKTOP, IKPaH TepHUaia MPU YTCHUU JICKIIH.
. Hcnonp3yercss B KauecTBE MHCTPYMEHTa M
[lepcoHanbHBIN KOMIIBIOTED
2 . 0o0BbeKTa HCCIEAOBaHUS TPU BBITIOJHEHUU
CTaHJAPTHON KOMILJIEKTAI[UU
71a060paTOPHBIX U KOHTPOJBHBIX PadoT.
8.2 Illpoepammmuoe obecneueHue
No HaumenoBanue Hcnons3oBanue
1 | UnTepnperarop Python 3.7+
[Iporpammu MEeYEHUsT IS
2 | Cpena pa3pabotku Jupyter porp o¢ obecreye A
BBITIOJTHEHUS JTA0OPATOPHBIX pabOT
3 bubnmuorekn Pytorch, torchtext, numpy,
matplotlib, Pillow, razdel.
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9 PECYPCBI CETU «MHTEPHET», HEOBXOIMMBIE JJISI OCBOEHUS
TV CHUILIAHBI

1. CaliT AMCTaHIMOHHOTO OOyYeHHUS B HOY (HAIIMOHAJIBHBIA OTKPBITHIA YHH-
BepcuteT) «MHTYUT» comepxuT OecruiaTHble KypChl, TPOTrPaMMbl MOBBIIEHUS
KBaJM(UKAMKA U MPO(PECCHOHANBHOMN MepenoAroTOBKH, HHTEPECHBIE JOKIAIbl
JIPYTYIO MoJe3Hyo nHpopmanuio http:// www.intuit.ru.

2. ®denepanbhblii mopTan «Poccuiickoe oopazoBanue» http://edu.ru

10. UTH®OPMALIMOHHBIE TEXHOJIOT'UHU, ITPOTPAMMHOE OBEC-
HNEYEHUE N UHOOPMAIINOHHBIE CITIPABOYHBIE CUCTEMBI
1. 3BC «Jlaub»
2.  OBC «KoHCyNbTaHT CTyIEHTa»
3. OBC «Znanium.comy

11. MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHHUE JUCHUIIIN-
HbI

MaTtepuabHO-TEXHHUECKOE O0eCredeHre Mo pealin3alii JUCIUIUIMHBL OCY-
miectBisieTcst ¢ TpedoBanusmMu OI'OC BO no nanHo# 00pa3oBaTesibHON MPOTrpam-
Me€.

12 JJSA CTYAEHTOB, OBYYAIOIIUXCA C UCITOJIB3OBAHUEM JIU-
CTAHIIMOHHBIX OBPA30OBATEJIbHBIX TEXHOJIOTI' i1

[Tpu UCIIO/b30BAaHUU 37IEKTPOHHOTO O0yueHHUs] M AUCTAHI[MOHHBIX 0Opa3oBa-
TeJIbHBIX TexHooruu (ganee 30 u [JOT) 3aHATHS MMOJTHOCTBIO UM YaCTUYHO TIPO-
BOZSATCS B pexkuMe oHslaiiH. O6beM AUCLUTIIMHBI U pacripefiesieHre Harpy3KHy 10
BUZaM paboT cooTBeTcTBYeT I1. 4.1. PacripesiesieHre 6aiioB COOTBETCTBYET I1. 6.2,
b0 MoXeT OBITH U3MEHEHO B COOTBETCTBUU C pellieHreM Kadepbl, B CIydae Tie-
pexoza Ha D0 u JIOT B mporjecce obyueHusi. Pemrenve Kadeapsl 00 UCITONb3ye-
MBIX TEXHOJIOTHSIX U CHCTEMe OLIeHHBaHUS JAOCTH>KEHU 00yuaroluxcst ITpUHUMa-
eTCsl C yUeTOM MHEeHWU Be/lylllero IperojaBaress U JOBOAUTCS A0 CBefleHus1 00y-
YaroLUXCsl.
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AHHOTaLIUS
paboueit mporpaMMbl y4eOHOM JTUCIUILTUHBI

IIPUKJIAJHBIE 3AJTAYA MAIIUMHHOTO OBYYEHU A
o0pa3oBaTeIsHOM MPOTPaMMBI BEICIIIETO O0OPa30BaHUS —
nporpaMMbl OakanaBpHuara

09.03.03 IIpuxkaagHas uHpopmMaTuka
HaIPaBJIEHHOCTb

I/IHTCHHGKTyaJIBHBIe I/IH(l)OpMaHI/IOHHBIe CHUCTCMbI U TCXHOJIOI'MH

dbopMbI OOyYCHUS — OYHAS | 3a04Has
TpynoeMKocTh OCBOCHHUS TUCHUIIIUHBL — 3 3a4. ef. (108 akan. yacoB)
Cemectpbl:  7-if 115t ouHOM  (pOpMBI 00yUeHUs
[IpomexxyTodHas aTTecTaus: 3a4eT B 7-M CEMeCTpe

Conepxxanue TUCIUUTLTAHBI
Paznen 1. BBenenue B rirybokoe oOyueHue

Pa3znen 2. KomnbrorepHoe 3peHune
Pasnen 3. O6paboTKka €CTECTBEHHOTO S3bIKa
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