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Pabouas mporpamMma nucuMILIMHEBl «lIpuknajgHele 3agayW  MalIMHHOTO
o6y4eHHs» COCTaBeHa B COOTBETCTBHM C YUeOHBIMH IUIaHAMH IPOrpaMMbI
GakanmaBpuara: «[Iporpammuas umxeHepus» (IIporpamMHoe obecrnedyenne
ABTOMATH3HPOBAHHBIX CHCTEM), YTBEP)KIESHHBIMU

- nst oyHoM popmel oO6yuenus 30.08. 2021 r.

- s 3a04HOM Gopmel 00ydenus 30.08. 2021 r.

PaGoyas mporpaMma OHMCUMIUIMHBI OJOOpeHa Ha 3acelaHHH Kageapsl
«IIporpamMMHOe obecneueHHe aBTOMAaTU3HpPOBaHHBIX cucTeM» 30.08.2021 ropa,
npotokon Ne 1.
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1. OFBEM JIMCLIUTL/THHBI

Bcero: 4 3aueTHBIX eMHHL] TPYA0EMKOCTH (144 akaZleMHUeCKUX UacoB)

Ounasn ¢opma o0yueHHs

. Ha Bcio Cemectp

Buyg yueGHoii paboTe! —— -
AyauTopHBIe 3aHATHS (KOHTAaKTHas pabora c
nperojaBaresieM), BCEro 4acos 36 36
B TOM 4HCJIe:
Jlexiuu 16 16
JlaBopaTopHsle paboTel 16 16
ITpakTHueckue paboTsl 4 4
CamocrosiTe/ibHas padoTa, BCero 4acos 108 108
B TOM YHCJIe:
IToaroToBKa K 3a4eTy 18 18
[IpyrHie BHJbl CAMOCTOSITE/IbHO# paboThl 72 72
KoHTpoJibHas pabora 18 18
Buj NpoMeXXyTO4HOM aTTecTalui 3ader 3ader
O6mas TPYAOeMKOCTE JHCIMILIHHBI H TPYA0€MKOCTE I10 144 144
cemecTpam, 4acoB

3aouHas ¢opMa obyueHus
” Ha Bcro CemecTp

Bupa yue6HOH paboThl STy 10
AypauTopHbIe 3aHATHA (KOHTaKTHasA paboTa c
npernojaBareeM), BCero 4acos 10 10
B TOM YHCJIe:
Jlexkiuu 4 4
JlabopaTtopHble paboTsl 6 6
AyauTOpHBIE 3aHATHS B HHTEPAKTHBHOH (hopMe, YacoB - -
CamocrosiTenbHast pafoTa, BCero 4acos 134 134
B TOM YHCJIe:
[ToAroToBKa K 3K3aMeHy 27 27
JIpyTre BUZBI CAMOCTOATEIBHON paboThl 89 89
(camocTosATe/IbHOE M3yUYeHHe TeM (pa3/e/ioB) JUCLUIIMHbI)
KonrpoJsbHas pabora 18 18
Buj npoMeXXyTOUHOH arTecTauuu 3K3aMeH 3K3aMeH
O61as TPyA0eMKOCTb AUCHHIVIMHBI H TPY/{0eMKOCTh I10 144 144

ceMecTpaM, 4acoB




2. MECTO JJUCUII/IMHBI B CTPYKTYPE OBPA30BATEJ/ILHOM
TMPOI'PAMMBI

Mucupunavea «[IpvK/IajHble 3ajlaudl MAUMHHOTO 00ydeHHs» OTHOCHTCS K
Mozy/mo «CHCTEMBI MHTE/IeKTyalbHOH 00paboTKH JAHHBIX» BApHATHBHOM 4acTH,
(hopMHpyeMOii yJacTHUKaMK 00Pa30BaTe/bHbIX OTHOMIEHHH 6710Ka 1.

M3yyeHve [OMCLMIUIMHBEI ~ Gasupyercs Ha  pesy/braTax 00yueHus,
chOpMHUPOBAHHBIX NIPH W3y4YeHHUH CIIeAyIOLIX JUCLHTIIHH:

- MaremaTHYeCKHI aHa/Iu3.

- JuckpeTHas MaTeMaTHKa.

- MaremaTH4ecKas JIoTHKa.

- Teopus BepOSTHOCTEH ¥ MaTeMaTH4ecKas CTaTHCTHKA.

- Bplukc/MTe/IbHAsg MaTeMaTHKa.

- Meropl K aITOPUTMBI aHA/IM3a JAHHBIX.

- 3ajauM ¥ METO/JbI HCKYCCTBEHHOIO HHTeJ/IIEKTa.

- HelipOKOMIBIOTEPHbIE CUCTEMBI

- OcHOBBI IIpOrpaMMKPOBaHHS.

- OO6BEeKTHO-OPHEHTHPOBAHHOE NTPOrpaMMHPOBaHKe.

Pesy/ibTaTel 00OyuyeHHs MO [HUCL{UIUIMHE HeoOX0 UMbl I  BBITIOJTHEHHS
BBIITYCKHOM KBA/H(QVKAIMOHHOH PaboTHL.

3. INIAHUPYEMBIE PE3YJ/IbTATbI OBYUYEHHSA

Ilesblo  OCBOEHHMS [JMCLMIUIMHBL  «[IpUK/IajiHple 3afadyd  MAllIHHHOTO
o6yueHus» SBAAETCA (POPMMPOBAHHE TEODETMUECKMX 3HAHUH M nprobpereHue
MPaKTHYEeCKHX HABBIKOB TOCTPOEHMS WHTE/UIEKTYa/lbHBIX CHCTEM, TPeOyHOIHX
TpYMeHeHHe METOZ0B MAllIMHHOT0 00yJeHus.

3azlauaMy JUCLUIUIMHBL SIBJIAKOTCS:

* y3yueHue MOJEel M MeTo/I0B MalIMHHOro 00yueHHs, NpHMeHseMbIX B
3aJjaua KOMITLFOTEPHOr0 3peHHs], 06pabOTKH eCTeCTBEHHOrO A3bIKa;

* pa3paboTka MaTeMaTHYeCKHX MOJe/Iel aHa/Iu3a JaHHbIX;

* OBjaZleHHe  CTYAEHTaMH IIPOrpaMMHBIMH  CPEACTBAMHM  DeLIeHHS
TIPUK/IaJHbIX 33/jau MAIIMHHOrO 00ydeHus..

KomneTeHiuy, hopMuUpyeMble B pe3y/ibTaTe OCBOEHHS ANCLIMILIMHEL

e Croco6HOCTb OCYILECTB/IATH IIOMCK, KPUTHUECKWM aHalM3 M CHHTe3
MHGOPMaLWH, PUMEHSATh CUCTEMHBIH TTOAXOZ, A/ PerleHys MoCTaB/IeHHBIX 3a/a
(YK-l),

e CriocoGHOCTE OINpe/ieNiiTh KPYT 33jad B PaMKaX TMOCTaB/IeHHOH Lie/d 1
BHIGMpATh OMNTMMaJbHble CHIOCOGBI MX DeIleHHs, MCXOAsf M3 [eHCTBYIOIMX
TPABOBBIX HOPM, HMEFOLLMXCSI PeCYPCOB M OT PAHHUYEHUH (YK-2),

e CrocoGHOCTH  TNPUMEHATH  CHCTEMHBIM  TOAXOZ,  COBpeMEHHBbIE
MaTeMaTHYeCKHe MeTObl M TEXHONOrMd A1  (opMaiM3alvd  pelleHus
npuKiagHeIx 3agau (IK-1),



e Crioco6HOCTb OpPraHH30BbLIBATH M TIPOBOAMTE PaGOTHI 10 MCC/IE0BAHHIO
06BEKTOB TPOeCCHOHALHOMN JIesTebHOCTH, BbIAB/IEHNUIO, JOKYMEHTMPOBAHHUIO,
OLIEHKe M COTPOBOXK/EHHIO TPe6oBaHuii K MPOrpaMMHOMY TPOAYKTY Ha OCHOBe
aHasM3a Ou3Hec-npolieccoB npeameTHol obmactu (TIK-3).

B pe3ysbTare H3y4eHHs JUCLIUIIMHBI 00yUarOIHHCS JO/DKeH

3namb

- THIIOBBIE 3a/jauu MaimmHHOro oGyuenus (YK-2, ITK-1);

- MOJZIe/lM ¥ METOZBI, TIPHMeHseMble MPH pelleHHs 3a/ia4d MAallMHHOTrO
o0yuenus (YK-2, I1K-1).

Ymemb

- TIPUMEHATb Pa3MYHble METO/bI MAUIMHHOrO 00yJeHUs /IS PelleHH s
[10CTaB/IeHHBIX 33/ja4, @ TAKKe OLleHHBaTh KauecTBO MO/yueHHOro pe3y/brar (YK-
1, YK-2);

- CBOZMT TMPHMK/IAJHYIO 33/lady K OCHOBHBIM THIaM, opManusyeT e€ 1
CTPOMT MaTemMaTHyeckyto Mogenb (YK-1, YK-2).

Bnademn:

- HaBbIKAMH pellleHHs TIPaKTHYeCKMX 3ajad C MCI0/b30BaHHEM
pa3NMUHBIX METO0B MaMHHOTO 06yuenus (I1K-3);

- TEXHOJIOTMSIMHA ~ TIPOEKTHPOBAaHMS ~ NPOrpaMMHBIX — CHCTeM  C
MICKYCCTBEHHBIM HHTe/ITeKToM (ITK-3).

4, COAEPKAHHME JUCITUITVIMHbBI
4.1. YueOHO-TeMaTH4YeCKHH I/IaH

Ovynas (opma o0yyeHHs

Ko/IHuecTBo 4acoB KOHTAaKTHOH paboTel ¢
npernojaBareiemM
T e JIeknu JlaGopaTopHble IIpakTHUYecKue
H padoTe! paboTsl
1 | Beegenue B riaybokoe oOyueHune 2 - -
9 KomrbroTepHoe 3peHue 6 6 2
Py6exHblli KOHTPOJIb 1 2 -
O6paboTka ecTeCTBeHHOT0

3 HBBll)I?aﬁ " ° . 6 2
Py6e>xHbIH KOHTPO/Ib 2 2 -
Bcero: 16 16 4




3aouHas ¢opma o6yueHus

KonuuecrBo 4acoB KOHTaKTHOH
aboTeI ¢ mpenojaBarTeneM
Ne HaumeHoBaHHe pasjieia P petos
JlaGopaTopHsbIe
JIeKMU
padoThl
BBegieHue B I/iy6oKoe o6yueHue 9 4
KOMIBbIOTEepHOE 3peHue
O6paboTKa ecTeCTBEHHOIO s3bIKa 2 2
Bcero: 4

4.2. Cofep)xaHue JIeKIIMOHHBIX 3aH

ATHH

HauMeHOBaHHe H CO/JiepXXaHue JIEKLHH

YacoB KOHTaKTHOH paboTsI C

TIperojaBaTesieM

Ounas ¢opma| 3aouHast popma

Paspaen 1. Beegenue B rayGokoe o0yueHue

Jlexnus 1. Beegenue B riyGokoe obyuenue.

0630p NPHK/IaAHbBIX 3324 MALIMHHOIO 06yueHHs:
Knaccudukauus u300paxeHHit, o6HapyeHue 06beKTOB,
y3MeHeHHe W300paskeHHH, [OPUCOBKA U CTH/IM3aLIUsA
u306pakeHHit, reHepaLys H300paKeHHH 110 ONKCaHMIO,
reHepaliysi My3bIKd, MAIIMHHBIN [epeBO/, A3bIKOBBIE MOJEITH.

KiaccuuKaLus [104X040B B HCKYCCTBEHHOM MHTEJIIEKTE.
Mecro riny6okoro o6yuenus. ['nybokue ceT npamoro
pacrnipoctpaHenye. O630p anropuTMoB obyueHHs ceTeil IpsAMoro
pacripoctpaHeHus. Bops6a ¢ epeobyueHHeM HeHPOHHBIX CEeTeH.

Pazpen 2. KoMIIbHOTepHoe 3p

eHHe

Jleknus 2. Knaccudukanus u3odpaxeHui

ITocraHoBKa 3aiaud. CBepTouHble HelipoHHbIe ceTH (CNN).
Onepauust JUCKPeTHO cBepTKY. HenuHeHHOCTh U Ty /U .
TMonnocesasueii caoit CNN. Paspeskennast CBA3HOCTE.
ApXHTeKTypa CepTo4HOil HelipoHHOMH ceTH. CMBbIC/IOBast
uHTepripeTarys cepTouHbix cetedl. Hegocratku CNN.

ApXMTEKTypbl CEPTOYHBIX HEHPOHHBIX CeTel ns
Knaccugukanuu nsobpaxennii. LeNet-5. AlexNet. VGG.
GoogleNet. Inception. SqueezeNet. DenseNet.




Pa36op mpuMepa pelleHHs 3a4aun Kiaccudurayuu
1300paKeHuH.

Jlexnus 3. O6HapyxeHue 06eKTOB Ha H300pa)KeHHH

IToCTaHOBKA 3afjauH ieTeKTHPOBaHUsl 00BeKTOB Ha
n306paykeHusiX. MeTpPHKH KauecTsa: JIOKa/IM3aLus 1
wiaccuukanua. Metpuka [oU. Selective Search. ApXUTeKTypEI
HeliponHbIx ceteii: R-CNN, Fast R-CNN, Faster R-CNN, Yolo, 2
SSD.

Pa36op npuMepa pelueHus 3aaun 06HapyxeHre 00HEKTOB Ha
U300paKeHHsIX.

JTekuus 4. CeMaHTHUeCKas CerMeHTalsA H306paxeHuii

[TocTaHOBKA 33/lauyl CEMAHTHUECKOH CerMeHTalu) H300paXkeH .
[IprMepbl IPaKTHUECKHX 3a/iad. BBl cerMeHTaruii.
Ipescrasenue Aaunbix. HelipoceTesoii moaxog. Upsampling.
Buapel upsampling. FCN. SegNet. Unet. PaciidpeHHbIe CBEPTKH.
DeepLab. Random crop. AyrMeHTarHs.

Pa360p npuMepa peLieH#s 3a1a4l CeMaHTHUeCKOH cerMeHTallu
1300paXkeHHH.

Paspen 3. 06paboTKa eCTeCTBEHHOr0 A3bIKA

Jlekuus 5. Beegenue B NLP.

Tunel 3a7a4 06paboTKH €CTECTBEHHOTO A3bIKa. IIporpaMMHbIe
uHcTpyMeHThsl NLP. [IpejobpaboTka TekcTa: TOKeHH3aLMs,
HOpMa/M3alus CJIoB, yianeHue cios. One-hot encoding. Bag of
words. TF-IDF. Kosnokaruu. Pointwase mutual information.
KOHTeKCTHEIe B/IOKeHHst. MaTpuIia coBCTpeuaeMOCTH. 3afiaua
K/IaCCH(PUKALUU TEKCTa.

WordToVec. GloVe. FastText.

Pa360p npuUMepa pelieHus 3aauH K1acCH(QHKalMH TEeKCTOB.

Jlexknusa 6. MalIHHHbBIH epeBoj

[NocTaHOoBKa 3ajjau MauHHOro repeBoga. Cetu Seq2Seq.
Encoder-Decoder. PekyppeHTHble cetd. ObyueHue
pexyppenTHbix Encoder-Decoder. MeTpHKi KadecTBa
MarHHoro nepesojia. BLEU. ITpoGembl peKyppeHTHBIX ceTeit
tuna Encoder-Decoder. Beam search. MexaHn3m BHUMaHUs.
Self-attention. Tpanchopmepsl: ELMo, BERT, GPT.




ADXHUTEKTypa TpaHc(popMepoB U MeTO/Ibl UX 06yueHus.

Pa3s6op rprMepa pelieHus 3a/jaui MallliHHOTO MepeBoja.

Uroro: 16 4

4.3. JTabopaTopHsie paboTbl

HopMmaTus BpeMeHH, Yac.

Home HaumeHoBaHHe
p o nabopaTopHOH
HMeHOBaHHe pa3jena
pasje | Ha pash paboTs1 Ounas 3aounasn
n1a,
thopma t¢opma
TeMbI
o0ydeHHs o0yueHHs
Peanu3anus CUCTEMbI 3
CerMeHTarluy H300paXkKeHHH
4
Peanu3anusa cucTeMbl
KomnbroTepHOe 3peHue H =3k
2 oOHapy>keHHe 00BEKTOB Ha 3
n300paKeHUsIX
Py6esxHb1it KOHTpOb Nel 2 -
Peanu3zanus cucTemsl 3
K/IaCCU(HKALIUH TEKCTOB )
. O6pabotka Peanuzanus CHCTEMbI 3
€CTeCTBEHHOT'O SI3bIKa MAlIMHHOTO rIepeBoja
Py6esxHb1d KOHTPOJb Ne 2 2 -
Bcero: 16 6

4.3. IIpakmuueckue pabombl

Home 2 P Hopmarus BpemeHH, yac.
p NpaKTHYECKOH
pa3ge | HaumeHoBaHMe pasjiesia paGoTsi
J1a,
TeMbI
KomnbroTepHoe 3peHue Peayy3aliys CHCTEMBI
2 [OMCKa K/TFOUeBbIX TOUEK Ha 2
n300paykeHun
3 Sc?rzigg;rifloro S3bIKa e 2
MOJE/TH
Bcero: 4




4.4 KouTposbHasi paboTa

OcHoBHasi Lenb BBINOJHEHHUS KOHTPOJIbHOM paboThl — 03HAKOMJIEHHE
a/IrTOPUTMaMH 1 MeTOAaMH paclio3HaBaHUs ¥ CUHTE3a PEeUH.

KoHTponbHast paboTra mpezronaraeT HalMCaHWE MOATOTOBKY JOK/Iajla Ha
TeMY, YTBED)K/JeHHYIO Tpero/jaBaTesieM.

5. METOJUYECKHE YKA3AHHA /151 OBYUYAROIITUXCS
10 OCBOEHUWIO JUCITUII/INHBI

Bo Bpems J/ekuui 10 [JUCLUMIUIMH  CTYyJEHTaM DPeKOMEHAYEeTCs
KOHCIIEKTHPOBAaTh TeOPeTHYeCKWi MaTepuas, OTMeuas Ba)KHble MOMEHTHI, Ha
KOTOpble 3a0CTPW/I BHHMaHKE [IperojaBaTte/ib, y4YaCTBOBaTb B OIPOCax |
guckyccuax. Ilepen nekuuii HeoOXOZAMMO TOBTOPUTH BbIJAHHBIA MaTepHai,
3a()MKCHPOBATh HEIOHATHbIE MOMEHTBHI, UTOOBI O0OGCYJUTH HMX HAa 3aHATHH.
KoncniekT /ekuuii MpeAcTaBleH B BHAe MYJIbTUMEAUHHBbIX TIpe3eHTal[dd H
BKJ/TIOUEH B COCTaB METOAMYeCKOro KOMILIEKCA JUCLMILIHHEL

JlabopaTopHeIii TPaKTHKyM BK/IIOYAeT MpAKTHYeCKHe 3aflaHusl 10 JABYM
pasjenaMm JUCUUITIMHEL «KoMnbloTepHOe 3peHue» U «OOpaboTKa ecTeCTBeHHOro
A3biKay. Bce paboTel paboThl BBINOMHAIOTCS B COOTBETCTBME C 3aJaHUEM,
BBIJJAHHBIM TIPEIIo/IaBaTesIeM.,

CamocrosiTesibHast paboTa CTyJeHTOB BKIoYaeT B cebs mpopaboTky
MaTepuasa JIeKIMOHHOTO Kypca [AWCLMIUIMHBL, TOATOTOBKY U  BBLINOJHEHHE
n1abopaTopHBIX PabOTHI, BHINOIHEHHE KOHTPOJIBHOM PaGoThl, 8 TaKXKe MOArOTOBKY
K pyOeXHBIM KOHTPOJISIM M 3a4eTy.

[ TeKyIero KOHTPO/Is yCreBaeMOCTH 00yUYeHHs HCIO/b3yeTcs GalibHO-
peHTUHroBas CHCTeMa KOHTPO/IsS OLEHKH aKaJleMHU4eckoll  aKTHBHOCTH
obyvatomxcs. [l Mo/mydeHust BBICOKOH OLIEHKHM HaCTOSITE/ILHO PeKOMEHyeTcs
AKTHBHO YyaCTBOBaTh BO BpeMsl 0OCY)XIeHMs Marephana AWCLMIUIMHBI Ha
JIEKIJHOHHBIX U naﬁopaTothIx 3aHATUAX, a TAKXKe TINATeJIbHO ero HpOpa6ElTbIBaTl:
TIpK camocTosTe/ILHOH pabore.

PeKoMeHAyeMbli pe)XHM CaMOCTOATe/IbHOM paboThl

Pexomenpayemas
HaumenoBanue TPYROEMKOCTD,
BH/]a CAMOCTOATeIbHOH patoTbl KAl Hac.
Ounan dopma 3aouynas ¢opma
o0yJyeHus o0yueHHs

CamocrosiTe/IbHOE H3YUeHHe TeM AHCLHILUIHHBI: 50 83
Beezienue B rnybokoe obyyenne 4 23
KomnbsloTepHoe 3peHue 22 30
Ob6paboTKa eCTeCTBEHHOTO A3bIKa 24 30
ITogroToBKa K J1abopaTopHbIM paboTam (rmo 2 4. Ha 12 6
Ka</Iyr paboty)
IToproTroBKa K mpakTHYecKkuM paboram (mo 2 u. Ha 4 )
KaxAyw pabory)




IMogroroBKa K pyb6e)KHbIM KOHTPOJIAM (10 3 4. Ha

Ka/blii py6ex) ; )

IToaroToBKa K KOHTPOJILHOM padoTe 18 18

IToaroTroBKa K 3a4eTy, 3K3aMeHy 18 27
Bcero: 108 134

6. ®OH/I OLIEHOYHBIX CPE/ICTB
JU151 ATTECTAILIVH IO AVICITAILIMHE

6.1. ITepeyeHb O1[eHOYHBIX CPe/JCTB

1. BannbHO-peHTHHTOBasi CHMCTEMa KOHTPOJS W OLIEHKHA aKaJeMHUYecKoH
akTiBHOCTHU obyyatomquxcs B KI'Y (a/1s1 ouHol opmbl 06yueHus).

2. OrueTs! 06yyaroIIMXCS 110 Tab0paTOPHBIM 3aHATHSM.

3. Bask 3aganuii K py6esxHbIM KOHTpomsiM Ne 1, Ne 2 (s ouHO# (hopMbI
o6yueHus).

4. KonTposbHasi pabora.

5. Borpocsl K 3auety (ouHast popmMa obydeHus).

6. Borpocs! K 3k3aMeHy (3ao4Hasi hopMa 00ydeHws).




6.2. CucreMa 6a/1/IbHO-PEeHTHHIOBOH OLIEHKH
paboThl CTY/IeHTOB 110 JUCI{UILIHHE

No ImsZMMomm: Copiepkanue
Ounasn ¢opMa o0yueHus
1 | Pacripepenen Pacnipesienenne 6aos 3a 7 cemectp
e 6auioB 3a
CeMecTphbl 110 BeinosnHenue u BemonHeHue
Bug Bemmonnenue M 3amura ” :
BUAM . EonmEm_m:m 3aluTa pesyMLTaTOR sampra PyGexubii PybexHbiii
yuebHOM o JIeKLIMHU pe3y/ibTaToB npaxTHueckux paor KOHTPO/IbHOR KOHTpOJIb Nel | KOHTpO/L Ne2 3auer
paborsl, 71abopaTopHbIX pabote
CPOKHM C/jauu pabor
yuebHOH
paboTsl
(0oso0samcs
do ceedeHus BannbHast 16x8= 66+66+60
cmydenmog OL|eHKa: 86 +66=246 665 6=126 126 76 i 306
Ha nepeom
yuebHOM
3aHamuu)
2 | Kpurepuii nepecuera 6a/io B 60 1 MeHee 6ajIOB — HEY/I0B/IETBOPHTE/ILHO; HE3aUTeHO;
TPaJMLIMOHHYIO OLeHKY To utoram paboTsl B | 61...73 — y/JOB/IeTBOPUTE/TLHO; 3aUTeHO;
CeMecTpe U 3aueTa 74...90 — xopouo;
91...100 — oT/mMuHoO.
3 | Kpurepuu A0MycKa K MPOMeXXyTOYHOH Ons nonycka K NPOMEXYTOUHOHM aTTecTarmu (3aueTy) CTYAeHT fo/pkeH HaOpate He menee 50 GaioB u

aTTecTaldH, BO3MOXHOCTH TOJTyYeHHs],
BO3MOJKHOCTB 10JTy4eHusi BoHyCHbIX GasuioB

BBLINOJIHHTB Bee labopaTopHble paboTe! M KOHTPOILHYIO PaboTy.

[inst nomy4enus «aBTOMaTHYeCKH» OL|eHKH «3auTeHO» CTyZAeHTy Heobxogumo Habpats 61 6annos.

[To coriacoBanHIO C NPeroAaBaTesieM CTYAEeHTY MOTYT ObITh 106aB/1eHb! OMOMHUTE b HbIE (6OHyCHbIe) Bamiel 3a
aKTHBHOCTb Ha KOHCY/IbTALMAX, AaKTMUBHOE y4acTHe B HAyUYHOH M MeTo/uuecKoi paboTe, OPUrHHAILHOCTE MPHHSATHIX
pelueHHi B XO/ie BbINO/HeH!s 1ab0paTOPHBIX PaboT, 3a yyacTHe B 3HAYMMbIX y4eGHbIX ¥ BHey4YeOHBIX MepONpHATHSX
Kadepbl.




®opMbl ¥ BUIb! yuebHOM paboThl ais
HeyCIeBaloyx (BOCCTaHOBMBLIMXCS HA
Kypce 00yuenust) obydarommxcs s
T0JTyUeHus HeZOCTAOIMX DaIoB B KOHLE
cemecrpa

B cnyuae eciM K TMPOMEXYTOUHOM arrectalud (3aueTy) HabpaHa cymma Menee 50 0aiioB, CTyzeHTy
Heo6Xx0aumMo HabpaTh HeJOCTaoLee KOMNYeCTBO Da//IoB 3a CYeT BHITNIO/IHEHHs JOTIO/IHUTE/IbHBIX 3a/laHkH, /10 KOHIa
nocneHedi (3aueTHoi) Hezenw cemectpa. [Ipu sTom Heobxogumo mpopaboTaTh MaTepHan BCeX MpONYI|eHHBIX
na6opaTOpPHBIX M TMPAKTHYECKHX paboT.

JIMKBHZALMA aKaJeMHAUYECKHX 3a7|0/DKEHHOCTeH, BO3HHUKIIMX M3-3a Pa3HOCTH B ydeOHBIX [UIaHax I IepeBoge
WIM BOCCTAHOBJIEHHH, TPOBOJMUTCS TMYTEM BHINOJIHEHHs [ONOJHUTEIbHBIX 3afaHui, dopMa M 06BEM KOTOPBIX
OIIpefie/isieTCs NperozjaBaTesieM.




6.3. ITponegypa OLeHHBaHHSA Pe3y/ILTATOB 0CBOCHHSA U CIHUILTHHEI

PyGexxHble KOHTPO/M (711 OUHOH (HOPMEI o6yueHus1) MPOBOAATCA B hopme
NMMCHMEHHOTO TeCTUPOBAHMS, 3aueT ¥ 9K3aMeH B BH/Jie OTBETa Ha BOTNPOCHI.

Tepes mpoBesieHreM PyOeXHOro KOHTPO/IA MperojaBaTeib npopabaTbiBaeT
CO CTy/IeHTaMH OCHOBHOH MaTepuas COOTBETCTBYIOIIMX pasjesioB AMCLHIUIMHEL B
(hopme KpaTKOH JTeKLMH-AHUCKYCCHH.

BapuaHThl 33JaHuH /1 PyOeXHBIX koHTposeit Ne 1, Ne 2 cocroar u3 14
BOMpocoB. [TpaBu/IbHBIH OTBET OLleH#BaeTcs B 0.5 Bana.

Ha KakAyl0 TIOArOTOBKY K py6eXHOMY KOHTDOIO obyyaroremycs
oTBOAMTCA 1 aKaeMHUUecKu i Jac.

TIpenofaBatens OlleHWBaeT B Oajuiax pe3y/bTaThl pyOeXHBIX KOHTpOJIEH
K&)KI0ro OByuarolierocsi Mo KOJMYECTBY MPaBU/IBbHBIX OTBETOB M 3aHOCUT B
BE/JIOMOCTb y4eTa TeKylljeil yCreBaeMOCTH.

Ha 3auere (3k3amene) oOydaromiemycs IpejjaraeTcs OTBETHTb Ha 2
Bompoca. Borpockl K 3aueTy (9K3aMeHy) AOBOAATCA [0 obyuaroluxcs Ha
roc/eHell eKUuuK B cemecTpe. KaXkaplii BONPOC OLIEHHBAETCs B 15 6annos. Ha
[0ArOTOBKY OTBETa OTBOAMTCS 1 aCTPOHOMHUYECKHI Yac.

Pesy/bTaThl TEKYLEro KOHTPO/S YyCIIeBaeMOCTH, 3aueTa M 3K3aMeHa
3aHOCATCA TIperioJiapaTesieM B 3a4€THO-5K3aMeHALMOHHYK) Be/JOMOCTb, KOTOpasd
chaeTca B OPraHW3aL|MOHHBIM OTZE] HMHCTUTYTa B JieHb TPOBEJEHMS 3aueTa
(5K3aMeHa), @ TAKKe BbICTAB/ISIOTCS B 3aU€THYIO KHIDKKY obyuaroLerocs.

6.4. TIpuMepbI OLIEHOUHBIX CPEACTB //Isi Py6eXXHbIX KOHTPOIIei, 3aueTa
H IK3aMeHa

6.4.1 ITpumepbi 3a0aHuli 015 py6edscHo20 KoHmpoas Nel

1. Kakoro suza rysutiHra B CNN He cylectsyer?
a) Max-pooling;

6) Mean-pooling;

B) K-max-pooling;

r) Static-pooling.

2. Kakue HelpOHHBIE CeTH WCIOJB3YIOTCA 1A K/IaCCU(UKALMH
n300pa’keHuni:

a) Fast R-CNN;

6) BERT;

B) VGG;

r) ResNet.

3. Jlna yero HyxeH upsampling B HeMPOHHBIX CeTsX?

a) Jlns usMeHeHus1 paspelieHus M300paKeHre Ha BBIXO/e CETH.
6) s yckopeHHs: 00yueHust CETH.

B) [Ins 60pBOBI C epeoOyueHHeM.



r) Bce nepeuriciieHHble BAPUAHTEL.

6.4.2 IIpumepb! 3adaHuti 012 pybedicHo20 KoHmpost Ne2

1. Ymo He skmouaem npoyecc npedodpabomku mekcma ¢ NLP?
a) TokeHM3a1MIO;

0) Hopmanusariuio;

B) Y aneHue C/IOB;

r) O6yueHue ceTu.

2. Kakas apxurektypa MHC B Word2Vec?
a) MHOTOCJIONHBIH MEpLIENTPOH;

0) peKyppeHTHas HeHpOHHas CeTh;

B) CBepTOYHas HeHPOHHAs CETh

r) TpaHchopMep.

3. Kakoe npezHasHayenre Decoder B 3ajaue MalIKMHHOIO MepeBo/a’?
a) reHepalys MepeBo/a;

0) aHa/IM3 TEKCTa Ha MCXOJHOM SI3BIKE;

B) TOKEHH3aLHsl HCXOIHOT'O TeKCTa;

I') BBITO/IHEHHE TIPOL{eAlyPbI CTEMMHUHTA.

6.4.3 IIpumepHbili nepeueHb onpocos 015 3auema

1. Ycnexu rinybokoro o6yueHue.

2. KnaccuyKalis TeXHOJIOTHI MCKYCCTBEHHOTO HHTe/UIeKTa. B3auMocBAshb
MalIMHHOIO U ITyboKoro o6yueHus.

3. T'nybokue ceTH mNpsAMOro pacHpOCTpaHeHHs. Metogn obparHoro
pacrpocTpaHeHHs OIIMOKH.

4. Bopb0a c mepeobyueHreM HefpOHHBIX ceTeif. MogMUKaLKs JaHHBIX H
(yHKLMOHAaIbHAs MOAU(HKaLHSL.

5. Bopeba c mepeobyueHnemM HeffpoHHBIX cerell. Mogudukaus nporecca
o0yueHus.

6. Ceeprounsle HeMpoHHble cetd. Omepaius cepTkH. HemHeitHocTs 1
NyJITHHT. ITOTHOCBS3HBIN CTOMH.

7. OBy4eHue CBePTOYHBIX HEMPOHHBIX CETeH,

8. IlpuMeHeHHe CBEPTOUHBLIX HEMDOHHBIX ceTell B 3aJaue KJIaCCHpUKAL[UH
nsobpaxkeHuit. LeNet-5 u AlexNet.

9. [lpiMeHeHHe CBEPTOYHBIX HEHMDOHHBIX CeTeil B 3ajaue KaacCHgUKaLUH
n3obpaxkenunit. VGG u GooglLeNet.

10. IIprMeHeHHe CBEPTOUHBIX HEHPOHHBIX CeTeil B 3ajaue KaacCH(HKaLH
n3o00pakeHuii. Inception u ResNet.
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11. TlocraHoBKa 3a/jaud [leTeKTHPOBaHWUS OOBEKTOB Ha WH300paKeHHAX.

MeTtpurkH KauecTBa.

12. Cetu a5 JeTeKTHPOBaHHs 06GBbEKTOB Ha M300paKeHHsL. ADXUTEKTYPEI R-
CNN, Fast R-CNN, Faster R-CNN.

13. Cetu 11 JeTeKTHPOBaHKA 00BEKTOB Ha M300pa’KeHHsAX. ADPXUTEKTYDbI
Yolo, SSD.

14. TlocTaHoBKa 3a/la4y CEMaHTUYEeCKOH CerMeHTaLyH H300paykeHHit. Bupl
cermeHTaLuy. [IpescTaBieHue JaHHBIX,

15. HeiipocereBas CeMaHTHUecKasg CerMeHTalusi H300pakeHHH.
Upsampling. Buast upsampling. FCN.
16. HeiipocereBas CeMaHTHYecKass CerMeHTaLusi M300paKeHHid.

ApxurekTtypbl SegNet. Unet.

17. PaciumpenHsle cBepTkH. DeepLab. Random crop. AyrmeHTars.

18. Tumel 3azau 00pabOTKHM eCTeCTBEHHOro s3blKa. lIporpaMMHbIe
MHCTpyMeHTEI NLP.

19. IlpenobpaboTka TeKcTa: TOKEHM3aLsl, HOPMAIM3aLMs CJIOB, y/aNeHne
CJIOB,

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

21. Pointwase mutual information. KoHrekcTHble BoeHus, Marpuia
COBCTPeYaeMOCTH.

22. Bnoxenus. WordToVec. GloVe. FastText.

23. IocTanoBka 3aaun MalIMHHOTO repeBoga. Cetu Seq2Seq.

24. Encoder-Decoder. PekyppeHTHble cetd. OGyueHue PEeKYPPeHTHLIX
Encoder-Decoder.

25. MeTpuKH KaueCTBa MallIMHHOIO repesoja. BLEU.

26. TTIpoGneme! pekyppeHTHbIX Encoder-Decoder. Beam search.

27. MexaHu3m BHUMaHu4. Self-attention.

28. TpaHcopmepsl. ApXUTEKTypa TPaHCHOPMEPOB 1 METO/IBI KX 0ByUeHHS.

29. ApxurekTtypa 1 obyuenue Tpancdopmepa ELMO.

30. Apxurekrypa u obyuenue Tpancgopmepa BERT.

31. Apxurektypa 1 06yuyeruHe TpaHchopmepa GPT.

6.5. @oH/ OLeHOUYHBIX CPeJCTB
Ilomubiii  GaHK 3ajaHuit  A79  TeKylero, pyGeXHBIX KOHTpoiel |
NPOMEXXYTOUHOH aTTecTaLuu II0 JMCLMIUVIMHE, [10Ka3aTeld, KPUTEPHH, ILKasbl
OLleHMBaHUsl ~ KOMIIETEHLIMH, MeTOJMYecKre MaTepHabl, ONpe/esiolHe
TpoLle/iyphl OLIeHMBAHHsI 00pa30BaTe/IbHBIX Pe3y/IbTATOB, MPUBEAEHLI B y4eBGHO-
MeTOHYeCKOM KOMIUIeKCe AUCLIUTUTHHBI.

7. OCHOBHASI YYEBHASA JIMTEPATYPA
1. Axkcenos C.B., Hopocempriee B.B. OpraHusalya M HCIIOJIb30BAHHE

HEMPOHHBIX CeTel (MeToAbl M TexHosoru) / Iox o6wy. pea. B.B. HoBocenbliesa. —
Tomck: M3p-Bo HTJI, 2006. — 128 c.
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2. Ilarrepcon [Ixk., I'mbcon A. I'mybokoe ofydeHHe C TOUKM 3peHus
MpakKTHKa / rep. ¢ ar. A. A. CimakuHa. — M.: IMK Tlpecc, 2018. — 418 c.

3. Hukonenko C., Kagypun A., Apxanrensckas E. I'my6okoe obyuenne. —
CII6.: [Turep, 2018. — 480 c.: ui.

4. I'yndennoy ., benmpxuo ., Kypsumme A. I'nybokoe o6yuenue / nep. c
anr. A. A. CnuHkuHa. — 2-e u3f., ucnp. — M.: IMK IIpecc, 2018. — 652 c.

8 MATEPHUAJIBHO-TEXHUYECKOE OBECITEYEHUE

JUCIIATTVITMHBI
8.1 TexHuueckoe obecneveHue
Ne HanmeHoBaHue Ucrnone3oBaHue
1 KomrutexT: HOyT0yK, I eMOHCTpaUuMM  WJTHOCTPAaTHBHOTO

Me JHa-TIPOeKTOp, SKPaH Marepuasa NpH YTeHUH JIEKLIMH.

[TepCOHATBHBIH KOMITbIOTED Hcrone3yeTcst B KauecTBe WHCTPYMEHTa M
2 00BeKTa HCCIef0BaHUs TNPH BhLIIOMHEHHH
CTaHAAPTHON KOMILIEKTAITHH n1ab0paTOPHBIX ¥ KOHTPOJILHBIX paboT.

8.2 IIpozpammHoe obecneueHue

No HavmeHoBaHue Wcnone3oBanue

1 | Uutepriperarop Python 3.7+

[IporpammHOe o6ecnieuenus s

2 | Cpegna paspaboTtku Jupyter
P&l . pasp Byt BBIITO/THEHHs! /1a60paTOpHBIX paboT

Bubnuorexku Pytorch, torchtext, numpy,
matplotlib, Pillow, razdel.
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9 PECYPCBI CETHU «<MHTEPHET», HEOBXOJHUMBIE JJIf1
OCBOEHUSA NTUCHOUILINMHBI

1. CalT AMCTaHLUOHHOTO 00yueHHs] B HOYy (HalMOHA/IBHBIH OTKPBITHIH
yuuBepcuter) «UHTYUT» comepXuT OecrulaTHble KypChbl, TPOTPAMMBEI
TIOBBILLIEHNS KBaMU(UKaLMK U NpodecCHOHATBHON Mepero/irOTOBKH, HHTepeCHbIe
JOK/IaJbl U IPYTYIO No/1e3Hyr0 uHpopMaruio http://www.intuit.ru.

2. ©epepanbHbli nopran «Poccuiickoe obpasoBanue» http://edu.ru

10. UTH®OPMAIIMOHHBIE TEXHOJ/IOT MU, TIPOTPAMMHOE
OBECIIEYEHHWE 1 UTHO®OPMAITMOHHBIE CITPABOYHBIE
CHUCTEMBI

1. 3BC «JIaHb»

2. OBC «KoHCy/bTaHT CTyAeHTa»

3 OBC «Znanium.com»

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JACITUIT/IMHBI

MarepuaneHO-TeXHHYeCKOe oObecrieueHHe MO peajM3alvd  JMCLIATUIMHEL
ocyuwjectsisiercs ¢ Tpeboanuamu ®I'OC BO mno jaHHOM o6Gpa3oBaresbHOl

TIporpamMe.

12 AJIA CTYJAEHTOB, OBYYAROIINXCSHA C UCIIO/Ib30BAHUEM
JUCTAHIIMOHHBIX OBPA3OBATE/IbHBIX TEXHOJIOI' A

Ilpy  WCNO/MBL30BAHMHM  3/IEKTPOHHOIO OOydYeHHS M JAMCTAHLMOHHBIX
obOpasoBarenbHbIX TexHojorui (ganee 30 u JIOT) 3aHATHA TONHOCTHIO WM
YaCTHYHO NPOBOJATCA B pexxume OHlaiH. O6beM JUCLMIUIMHEL ¥ pacripefie/ieHue
Harpyskd 1o Bujgam pabor cooTBeTcTByeT 1. 4.1. Pacripegenenve 6aiios
COOTBETCTBYET II. 6.2, TG0 MOXKeT OBITH U3MEHeHO B COOTBETCTBUU C pellleHleM
Kaezpl, B ciydae repexosa Ha 30 u JOT B mporjecce obyuenus. PemeHue
Kadespsl 00 HCIO/Ib3yeMBIX TEXHOMOTHSX W CHCTEME OLHMBAHMS [IOCTIXKeHUH
00yvaromuxcsl NMPUHUMAaeTCs C YYeTOM MHEHWMH BeJylIero MperojaBartenss U
JIOBOJUTCS [0 CBeIeHHs 00yUaroIIXCsl.
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AHHOTaLuA
pa6oueii nporpamMme! yueGHOM AUCLMIIIMHEL

IIPUK/IAJAHBIE 3AJAYM MAIIMHHOIO OBYYEHUS
obpa3soBaTe/IbHOH NPOrpaMMBI BHICIIEro 06pa3oBaHHs —
nporpamMMe! OakanaBpuara

09.03.04 ITIporpaMMHan UHXXeHepHUs

HarpaB/IeHHOCThb
HpO&‘pGMMHOE obecneueHue agmomam U3UPOBAHHDbIX cucmem

(opmbl 06yUeHHs — OUHas W 3a0uHast
Tpy/0eMKOCTE OCBOEHMA JUCLMIUIMHEI — 4 3a4. e (144 akaz,. yacoB)
Cemectpsr: 7-# 1 ouHOM U 10-it 15t 3a04uHO# hopmbl 0byueHHs
IIpomexxyTouHas aTTecTaLys: 3a4eT B 7-M CEMeCTpe /7Sl OUYHOM U 5K3aMeH B
10-m cemectpe 77151 3a04HOH (OpMBI 06y UeHHs

CogeprkaHye JUCLMITIMHBI
Pa3nen 1. Beefienue B riry6okoe obyueHue

Paszen 2. KoMnbroTepHOE 3peHue
Paspen 3.06paboTka ecTecTBEHHOrO SI3BIKA
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