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1. OFBEM JUCIHUILIMHBI

Bcero: 4 3a4eTHBIX €UHHIL TpyAoeMKocTH (144 akaJeMHYecKHX 4acoB)

Ounasi popma o0yueHnus

Bujt yueGHo#H paboThI i Cemeeip
IUCIATTHHY 7
AyauTopHbIe 3aHATHSA (KOHTaKTHas pabora ¢
npenojaBaTesieM), BCero 9acon 36 36
B TOM 4HCJIE:
Jlexuun 16 16
JlaboparopHble paboThl 16 16
[TpakTHYECKHE 3aHATHS 4 -
AyUTOpHEIE 3aHATHS B MHTEPAKTHBHOM (dhopme, 4acoB - -
CamocrosTeabHas paboTa, BCEro 4acos 108 108
B TOM 4HCJIE:
IToaroToBka K 3a4ery 18 18
JIpyTHe BH/IBI CAMOCTOSATEJIbHOM paboTEl 12 74
KontponsHas pabota 18 18
Bu npoMexyTO4HO# aTTeCTANHA 3a4er 3a4er
O6mas TPyA0eMKOCTh AHCIHIUIHHBI H TPY10€MKOCTH 10 144 144
ceMecTpaM, 4acoB
3aouHnas popma o0yueHus
Buj yaebHoit paboThI 6 o Leom
JIACIHILIHHY 8
AyauTOpHBIe 3aHATHS (KOHTAKTHAN paboTta ¢
npenoaaBaresiemM), BCero 4acos 10 10
B TOM 4HCJI€:
Jlexipu 4 4
JlaGopaTopHble paboThI 6 6
AyIATOPHBIE 3aHATHS B HHTEPAKTHBHOH (opme, 4acoB - -
CaMocToaTebHAs paboTa, BCero 4acop 134 134
B TOM 4HCJIe:
[ToaroToBKa K 9K3aMEHY 2 27
JIpyrue BUIIBI CAMOCTOATENLHON paboThl 2 14
KonTposbHas paboTa 89 89
Buj npomMexyTOUHOi aTTeCTANHN IK3aMeH IK3aMeH
O6mas TPyA0eMKOCTh JHCIHILTHHBI H TPY10eMKOCTD 10 144 144

ceMecTpam, 9acoB




2. MECTO JUCOUILINHBI B CTPYKTYPE OBPA30BATEJILHOM
IMPOT'PAMMBDbI

NuciummuHa «[Ipuknajgnele 3ama4qd MalldHHOTO 00y4eHHs» OTHOCHTCA K
BapHaTHBHOM 4acTu Onoka 1 Momyns «CHucTeEMBl MHTEJUIEKTYaJIbHOM 06paboTkH
IAHHEIXY .

Usydenue  OMCUMIUTMHBI ~ Oasupyercss Ha  pesylbTarax o0yueHus,
c(hOpMHPOBAHHBIX TIPH U3yYEHHUH CIICAYIOUIMX JUCIHILIHH:

-  MareMaTH4YeCKHI aHAIHU3.

- JluckpeTHass MaTeMaTHKa.

-  MaremMaTH4uecKas JIOTHKA.

- Teopus BepoATHOCTEH U MaTeMaTH4eCKas CTATHCTHKA.

- BrprunciauTenbHas MaTeMaTHKA.

- Merozbl ¥ aNTOPUTMBI aHAJIM3a TAHHBIX.

- 3ajayd ¥ MeTO/bI HCKYCCTBEHHOT'O HHTEJLJIEKTA.

- He#poKoMIIbIOTEPHBIE CHCTEMBI

- OcHOBBI IPOrpaMMHPOBAHUS.

- OO6BEKTHO-OPHEHTHPOBAHHOE ITPOrPAMMHUPOBAHHE.

PesynbraThl 00y4deHHMs [0 JAWUCLHUILIMHE HeoOXOOHUMBI JUIS BBITIOJTHEHHUS
BBIITYCKHOM KBaTH(QUKALIMOHHOM paboTHI.

3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA

Llenbto ocBoeHus AucUIUIMHEL «[IprKiaaHbie 3aa4i MallHHHOTO 00yJIEeHHS»
ABysieTcss (OPMHpOBAHHE TEOPETHYECKUX 3HAHWH M nproOpeTeHHne MPaKTHYECKHX
HABBIKOB [IOCTPOCHHS MHTEJLIEKTYalIbHBIX CHCTEM, TPeOYIOIIMX MPUMEHEHHE METO/I0B
MAIIHHHOTO 00y4eHHs.

3amayaMy JACIUIUIMHBI ABJIAOTCA:

e W3y4eHHe MojieJled W METOJO0B MAIIMHHOTO o0ydeHusi, NPUMEHSEMBIX B
3a/1a4a KOMITBIOTEPHOTO 3peHHs, 00paboTKH eCTECTBEHHOTO A3bIKa;

« pa3paboTka MaTeMaTHYECKHMX MOZeJIel aHaln3a NaHHBIX;

« OBJI@JIeHHE CTYJEHTaMH IIPOrPaMMHBIMH CPe/ICTBaMH PEIICHUA NPHKIaHbIX
3a/a4 MalIMHHOTO 00y4eHHsI.

KomreTeHIH, GopMHUpyeMble B pe3yJIbTaTe OCBOCHHS IHCLUILUTHHBL:

e CHocoBHOCT OCYIIECTBIATh IOMCK, KPWUTHYECKHH aHalM3 M CHHTE3
uHMOPMAIMH, PUMEHSTh CHCTEMHbIH NOIXOM A PEICHHs MOCTaBICHHBIX 3a1a4
(yK'l)a

e CriocobHOCTL ompenensTh Kpyr 3ajad B paMKax [OCTaBJICHHON ILENH H
BBIGMPATh ONTHMAIBHBIE CIOCOOBI HX PENICHHUS, HCXOMIA 13 NeACTBYIOIIHX IIPABOBBIX
HOPM, MMEIOIIMXCS PECYPCOB M OTPaHHICHHUH (YK-2),

o CocoGHOCTs NPUMEHATh COBPEMEHHBIH MaTeMaTHUCCKUH ammapar H
METOIbI KOMIIBIOTEPHOTO MOJIETUPOBAHUS B npodeccuonanbHoii gesrenpHocT (ITK-

1),



o CrocoGHOCTh OpPraHHM30BBIBATH W ITPOBOJUTH PabOTHI 10 HMCCIEAOBAHHIO
00BEKTOB MPO(MECCHOHANBHOH JeATeIbHOCTH, BBIABICHHIO, J0OKYMEHTHPOBAHHIO,
OlLlEHKE M COMPOBOXKIECHHIO TpeOOBaHMH K INPOrpaMMHOMY IPOAYKTY Ha OCHOBE
aHanu3a 6M3Hec-npoleccos npeaMeTHo#H obmactu (I1K-3).

B pesyibTare W3ydeHUs JHCIHILIMHEI 00yaroIHiCs J0KEH

3name

- TuToBbIe 3a1a4u MamuHHOro 00y4enus (YK-2, I1IK-1);

- MOJIEJIM ¥ METO/bI, IPHMeHsIeMbIE NIPU PELIeH s 33/1a4 MAIMHHOTO 00y 4eHHs
(YK-2, TIK-1).

Ymemo

- TIPMMEHSTh pa3/MYHbBlE METOIBl MAIIMHHOTO OOy4eHHS Ui pelleHHs
[IOCTaBJIEHHBIX 3aJ1a4, a TaK)Ke OLEHMBATh KauecTBO roiydeHHoro pesyisrar (YK-I1,
YK-2);

- CBOJMT IPHKJIANHYIO 33/1ady K OCHOBHBIM THIIaM, (opMaiu3yer e€ ¥ CTPOUT
maTemarHdeckyro mozens (YK-1, VK-2).

Bnaoemy:

- HaBBIKAMH pEIIEHHS MPAaKTHYECKMX 3aJad C HCIOIB30BAHHEM Pa3JIMIHBIX
meTonoB MamuHHOro ooy4enus (I1K-3);

- TEXHOJIOTMSIMH TPOEKTHPOBAHUS TNPOTPAMMHBIX CHCTEM C HCKYCCTBEHHBIM
unresekTom (ITK-3).

4. COJEP)KAHUE JUCHUILINHBI

4.1. YuyeOHO-TEeMaTHYECKHH MJIaH
Oygnas popma odyueHust

Ko/in4ecTBO 9aC0B KOHTAKTHOH padoTbi
¢ mpenoaaBareeM
° HanMeHoBaHHe pa3jiea IpakTHYec
A i Rk JlaGoparopn P
Jlexknun KHe
bIe patoThbl
3aHATHSA
1 Baezienue B rimybokoe obyuenue 2 - -
5 KoMIbioTepHOE 3pEHHE 6 6 2
Py6exHsIit KoHTpOIL Ne 1 2
3 OG6paboTka eCTECTBEHHOTO s3bIKa 8 6 2
PyGexHsiit koHTpOIB No 2 2
Bcero: 16 16 4
3aounas popma odyvyeHus
Ko/H4ecTBO 4aCOB KOHTAKTHOM
N H paGoThI ¢ mpenojaBaTeeM
° aHMeHOBaHHe pa3jesa TIaGopaTopHbIc
Jleknun
paboThl
1 Beenenue B riybokoe o0yueHHe 5 3
KoMIBIOTEPHOE 3PCHHE
3 O6paboTKa €CTECTBEHHOTO SA3bIKA 2 3




4.2. Coaep:kaHue JTeKIHOHHBIX 3AHATHIA

HaumenoBaHHe H cOAep:KaHHE JIEKIHH

YacoB KOHTAKTHOH paboTel ¢

HpenoaaBaTeseM
Ounas 3aouHas
¢dopma ¢dopma

Pasnen 1. BBeaenne B riry0okoe o0y4yeHnune

Jlexuus 1. Beeaenne B riryboxoe o0y4ueHnue.

0630p NPUKIATHBIX 3a/1a4 MALIMHHOTO O6YYEHHs: KIacCHPHKALHs
n300paxkennii, OGHapyKeHHe 0GBEKTOB, U3MEHEHHE H300PAKEHHH,
JIOPHCOBKA ¥ CTHIIM3ALKs H300paXKeHNH, reHepalust H300paKeHH
TI0 ONHCAHHIO, TEeHEPAIHs MY3bIKH, MAIHHHBIH TIEPEBO], A3BIKOBLIE
MOJIEIH.

KnaccuduKalms IoaX00B B HCKYCCTBEHHOM MHTE/LIeKTe. MecTo
riry6okoro o0yuenus. [mybokne ceTd NpSIMOro pacnpoCTPaHEHHE.
0630p anropuTMOB 00yUeHHs ceTell PIMOTro PacIpOCTPAHCHHS.
Bopnba ¢ nepeobydenneM HeHPOHHBIX CETEH.

Paznen 2. KOMNIbIOTEPHOE 3PEHHE

Jleknus 2. Knacendnkanus uzobpakenuii

[MocranoBka 3agaud. Cpeprounsie Heiiponnble cetd (CNN).
Onepanusi JUCKPeTHOH CBepTKH. HeNMHEHHOCTh W IYJUIHHT.
[Tonuocessusti cnoit CNN. PaspexeHHasi CBA3HOCTh. APXHTEKTYpa
ceprouHoi  HeHpoHHOH cerH. CMbICOBas — MHTEpHpETALlHA
ceprounsix cereit. Henocrarku CNN.

ApXHTEKTYpB! CEPTOUHBIX HEHPOHHBIX CeTeH Ui Kinaccuukanuu
mso6paxenmit. LeNet-5. AlexNet. VGG. GoogleNet. Inception.
SqueezeNet. DenseNet.

Pa36op npHMepa pelleH s 3a/1aui KIacCHHKaLIH H300paXKEHHH.

Jlexuns 3. O6Hapyxenune 00beKTOB HA H300paKeHHH
TTOCTaHOBKA 3a1a4d JETeKTHPOBAaHHUs OOBEKTOB Ha H300PaKCHUAX.
MeTpHKH Ka4ecTBa: JJOKaTH3alHs 1 wiaccuduxauus. Merpuka loU.
Selective Search. ApxuTekTyph! HeiipoHHBIX ceTeii: R-CNN, Fast R-
CNN, Faster R-CNN, Yolo, SSD.

Pa36op npuMepa peIIeHHs 3a1a4d OOHapyKCHHE 00BeKTOB Ha
H300paKeHHAX.

Jexnns 4. CeMaHTHYECKas cerMeHTANHSA A300pakeHHH
[locTAHOBKA 3a7a4¥ CEeMaHTHHECKOH CerMEeHTAllMH H300paKeHHH.
TlpuMepsl  MNpaKTHYeCKHX  3amad.  Bunel CerMeHTalHH.
Ipencrapiende JaHHBIX. HelipoceTeBo# MOAXOA. Upsampling.
Buast upsampling. FCN. SegNet. Unet. PacmupenHbie CBEPTKH.
DeepLab. Random crop. AyrMeHTaIus.




Pa36op mpuMepa peleHHs 3aJa4d CEMaHTHYECKOH CerMeHTalHH
H300paXKeHHH.

Pa3zgen 3. O0paboTKa eCTECTBEHHOI0 SI3bIKA

Jlexuus 5. Beexenne B NLP.

Tunsl 3amad oOpabOTKH ecTeCTBEHHOro s3bika. [Iporpammubie
unctpymentsl NLP. [lpenofpaGorka Tekcra: TOKCHH3allHd,
HOpMAaJIM3anKs CJIoB, yjanenue cioB. One-hot encoding. Bag of
words. TF-IDF. Komnokanuu. Pointwase mutual information.
KOHTEKCTHBIE BIOXKEHHS. MaTpuiia COBCTPEYaeMOCTH. 3ajava
KJIaccu(pUKaKuU TEKCTa.

WordToVec. GloVe. FastText.

Pa36op npuMepa pemIeHHs 3a1a4H KIaCCHHKAIMH TEKCTOB.

Jlexknusa 6. MamuHHbIH nepeBoa

[locTaHoBka 3amaun MammuHOro mepeeoma. Cern Seq2Seq.
Encoder-Decoder. PexyppentHbie ceTH. O0y4yeHHe PeKyppPeHTHBIX
Encoder-Decoder. MeTpuku KauecTBa MAaIllHHHOTO IEpPEBOJA.
BLEU. IIpo6nems pekyppeHTHBIX ceteit Tuma Encoder-Decoder.
Beam search. Mexanu3m BaaMannus. Self-attention. Tpancdopmepsr:
ELMo, BERT, GPT. Apxutektypa TpancopMepoB H METOJBl HX
o0yueH#Hs.

Pa36op npuMepa peleHus 3a/laqi MAlIHHHOIO EPEBO/IA.

Hroro:

16




4.3. JlJaGopaTopHbie paboThbl

Home HopmaTHB BpeMeHH, 1Yac.
" Hanmenonannf
pasxe | HanmenoBanue pasena S
paboThI Ounas 3aounHasn
Ay dopma ¢popma
s o0yqeHus o0y4eHHs
Peanu3zanust CHCTEMBI
cerMeHTalu| H300paKEHHH s
5 KommpioTepHOe 3penue Peanu3anus CHCTEMBI 3
obHapyxeHHe 00BEKTOB Ha 3
H300paKEHHAX
PyGexHbii KOHTpO.Ib Nel Z
Peanmu3anus CHCTEMBI 3
O6paboTka K1accu(UKaIlMK TEKCTOB
3 | eCTeCTBEHHOIO A3bIKa Peayi3arus CHCTEMBI ?
MAIIHHHOTO NePeBoJIa :
PyGeskHbIi KOHTpOIb No 2 2
Bcero: 16 6
4.4. IlpakTH4eckne 3aHATHA (04HasA Gopma o0yvueHus)
Homep ~
e, HaumeHoBaHue HanMeHoBaHHE IPAKTHYECKOH Hopmarns
Tesi pasaena pabdoTsl BpeMeHH, Jac.
5 KOMITBIOTEPHOS 3PEHHE WUzyuenune 6UOIHOTEK KOMIBIOTEPHOTO 2
3peHusl
3 OSgatenes U3zyuenue Gudmrorex NLP 2
€CTECTBEHHOIO A3bIKa
Bcero: 4

4.4 KoutponbHas padora

OcHOBHAs Iieb BBIIOJHEHHS KOHTPOINBHOH paboTel — O3HAKOMJICHHE
AJITOPATMAMH ¥ METO/[aMH PacllO3HABAHUSA 1 CHHTE3a PeH.

KoHTponbHast paboTa TpeoaraeT HalkcaHue MOAroTOBKY J0K/Iana Ha TeMy,
YTBEpIKAEHHYIO TIPETio/iaBaTeseM.

5. METOAWYECKHUE YKA3ZAHMS JIJIA OBYYAIOIIHUXCS
O OCBOEHUIO U CIHUILIAHbI

Bo BpeMs JIEKLHii 110 TUCIMILIAH CTYA€HTaM PEKOMCHAY eTCA KOHCIIEKTUPOBATh
TeOpeTHYeCKMii MaTepuall, OTMedas BAKHBIC MOMEHTEI, Ha KOTOpbIE 3a0CTPHII
BHMMAaHHE MperojaBaTesb, y4acTBOBaTh B ONpPOCAX M JUCKYCCHIX. [lepen meKuui
HeoOXOIMMO TOBTOPUTH BBIJAHHBIA Marepuar, 3aMKCHpPOBATh HETIOHATHBIE
MOMEHTSI, 4T00BI 00CYIUTh MX Ha 3aHATHH. KOHCIEKT JIeKIHi peCTaBIeH B BUZIE
MyJIBTHMEMAHBIX TPe3eHTalli 1 BKIIOYCH B COCTAB METOMYECKOT0 KOMILIeKCa
JUCLIMTITHHEL



JlabopaTopHBIii TPaKTHKyM BKJIIOYAeT INPaKTHYECKHe 3a[aHus 10 JBYM
pasgenam mucuuiUiaabr «KoMmbroTepHoe 3peHue» u «OOpaboTKa eCTECTBEHHOrO
sA3bIKa». Bee paboThl paGoThI BEITONHAIOTCA B COOTBETCTBHE C 33[1aHHEM, BbIJAHHBIM
IpernoaaBaTeseM.

CamocTosTebHas paboTa CTyA€HTOB BKJIFOUaeT B cebsa npopaboTky MaTepuaia
JIEKLIMOHHOTO Kypca MUCLMIUIAHBI, MOArOTOBKY H BBITIOJHEHHE J1abOPaTOPHBIX
paboTHI, BHIMOJHEHHE KOHTPOJIBHOM PaboTHI, a Takke MOATOTOBKY K PYOeXKHBIM
KOHTpONAM M 3adeTy(ouHas (opMa oOydeHus) W dSk3ameHy (3aouHas dopma
00yueHus).

JIJisi TeKyIero KOHTPOJIS YCIEeBaeMOCTH OOy4eHHs MCIOJb3yeTcs OaibHO-
pelTHHIOBas CHCTEMA KOHTPOJIS OLEHKH aKaleMHIECKOH aKTHBHOCTH 00y 4arOIIHXCH.
JIns  nonydeHWs BBICOKOH OLEHKH HACTOATENbHO PEKOMEHIYeTCs aKTHBHO
y4acTBOBaTh BO BpeMs OOCYXIEHMs Marepualia JHCLHIUIMHBI HA JIEKUHOHHBIX H
nabopaToOpHBIX 3aHATHAX, @ TaKKe TIIATEJIBHO €ro mpopabaTelBaTh IIPH
caMoCTOsTeIbHOM padoTe.

PexoMeHyeMblii pe;KHM CaMOCTOSITEILHON padoThbl

Pexomennyemasi
TPYAOEMKOCTh,
HaunmeHnoBanue aKaj. Jac.
BH/A CAMOCTOATEIbHOH padoTel Ounasn 3aounasn
tdopma tdopma
oby4yeHns 00yueHHS
CaMocTosATe/IbHOE H3YYeHHe TeM THCUHILINHbBI: 50 83
Baeienue B rirybokoe o0yueHHe 10 23
KoMmnberoTepHoe 3peHHe 20 30
O6paboTka eCTECTBEHHOTO S3bIKa 20 30
[MoAroToBKa K JaopaTopHbIM padoTam (10 2 4. Ha KaKAYI0 12 6
pabdory)
IoAroTOBKA K MPAKTHYECKHM 3aHATHAM (110 2 4. HA 4
Kaxayio padory)
IoAroToBKA K py0ekHbIM KOHTPOIAM (110 3 4. HA KamKAbIH 6
pyoex)
IoaroToBKa K KOHTPOJIbHOH paboTe 18 18
IToaroToBKa K 3a4€Ty, IK3aMeHy 18 27
Bcero: 108 134




6. ®OH/ OLIEHOYHBIX CPEJACTB
JJISI ATTECTALIMA MO JUCIHUILIAHE

6.1. IlepeyeHp OLIEHOUYHBIX CPEICTB

1. BannbHO-peMTHHroBas CHCTeMa KOHTPOJIsS M OLEHKH aKaJeMHYeCKOi
aKTUBHOCTH cTyAeHTOB B KI'VY.

2. OT4eTHI CTYI€HTOB 110 JAOOPAaTOPHBIM 3aHATHSM.

3. Bauk 3aganuii K pyoexHbM KOHTpossaM Ne 1, Ne 2.

4, KonTponbHas paboTa (17151 04HOM 1 3a0uHON (Gopm 00ydeHHs).

5. Bompocs! k 3auety (171t 09HOH popmbl 00yueHus).

6. Bompocs! K 9Kk3aMeHy (7151 3a04HOH GopMbl 00y4eHHs )



6.2. Cucrema 0a/UIbHO-PEHTHHIOBOH OLIEHKH

paGoThI CTYI€HTOB MO AHCHHILJIHHE

Hanmenosan

Ne o ConepxaHue
Ounasn dopma obyueHHs
1 | Pacnpenenex Pacnpenenenue 6ajuioB 3a 7 ceMecTp
He OayuioB 3a
bl
MMMM”_E = Bun yue6Hoii [MToceuienue wEWMHoMMMM.Hde BeInonHeHHe U 3aluTa PyGexHbIi PyGexHbIit By
yueGHOiA paboTsl: TIeKIui 1a6opaTOpHLIX paboT KOHTpOJBHOM paboTel koHTponb Nel | koHTpOnb No2
paboTEl,
CPOKH Ccauu
yuebHo
paboTsl
(00800smMCA
00 ceedenun ek o 86 *4n.p. =326 06 106 106
cmydenmos OIIEHKA: 86 306
Ha nepeom
yuebHoM
3auAmMuL)
2 | Kpurepwii nepecueTa 6a/I0B B TPaJUUHOHHYIO 60 u MeHee 6AIUIOB — HEY/IOBJIETBOPUTENILHO; HE3AYTCHO;
OLICHKY 10 HTOraMm paboTsl B CEMECTPE M 3a4eTa 61...73 — yIOBNIETBOPHTENBHO; 3a4TEHO;
74...90 — xopowo;
91...100 — oTsM4HO.
3 | Kputepun fomnycka K MpOMEXyYTOYHON aTTeCTaLkH, J1si OMyCKa K IPOMEYTOYHO# aTTecTalyu (3a4eTy) CTyJeHT JoibkeH HabpaTh He MeHee 50 Gaios 1

BO3MOYKHOCTH TOJIYYEHHMS, BO3MOXHOCTB MOTYy4EHHsA
GoHYCHBIX OaUTOB

BBITIOJIHUTE BCe JTabopaTopHbie paboThl H KOHTPOJIBHYIO paboTy.

JUIst NIOJTyHEHHs «aBTOMATHYECKM» OLIEHKH «3a4TeH0» CTyICHTY HeoOXxoaumo Habpats 61 6aiuios.

[0 COrNIacOBaHMIO C MPEMOIABATENEM CTYEHTY MOTYT ObITh 100aBNeHb! A0MONHUTENbHEIE (GOHYCHBIE)
Ga/ibl 33 AKTHBHOCT HA KOHCYNBTAlMAX, AKTHBHOE Yy4YacTHe B Hay4yHOH M MeTojuyeckod paGore,
OpHTHHANBHOCTh MPHHATHIX PELIEHHA B XO/I¢ BBINOIHEHHs NabopaTopHbIX paboT, 3a y4acTHE B 3HAYHMBIX
y4eOHbIX M BHEY4eOHBIX MEPONPHATHAX Kadenphl.




dopMmbl M BHbI y4eOHOH paboThI 71 HEYCTICBAIOIMX
(BOCCTAHOBHBIIMXCS Ha Kypce 00y4eHHs) CTyIeHTOB
1S Oy 4eH s HeJOCTAIMMX GaioB B KOHIE
ceMecTpa

B crydae eciid K MPOMEXYTOYHOM aTTeCTalHH (3auety) Habpana cymma MeHee 50 GamnoB, CTy/lEHTY
He06X0aMMO HabpaTh HeIOCTAIOIIEe KOTMYECTBO DaLIOB 3a CHET BBIMNOIHEHUS IOTIOHHTE/bHAIX 3a/1aHui, 10
KOHIIa mocneaHel (3aueTHoil) Hemenu cemectpa. [lpu srTom HeoOxomumo npopaboTaTe MaTepHal Bcex
MPOIYILEHHBIX Ta00PaTOPHBIX U NPAKTHYECKHX paboT.

DopMbI IOTIOTTHHTEIBHBIX 33/IaHAUH (Ha3HAYaKOTCA MPEno/iaBaTeNiem):

- BBIMOJIHEHHE H 3alIMTa NPOIyLIeHHOH nabopaTopHOH (npakTH4eckoii) paboThl (MPH HEBO3MOXKHOCTH
JIOTIONHMTENLHOTO NPOBEJeHUs J1abopaTopHOl (NMpaKTH4ecKoi) paboTHl MpenojaBaTesb yCTAaHABIHBACT
(opMy IOTMOTHHTENBHOIO 33/1aHHA M0 TEMAaTHKE TpoNyleHHoM 1abopaTopHOH (MPaKTH4YeCKo#) paboThl
CaMOCTOSITENBHO) — 10 6 OasUIoB.

JIuKBHMIAIMS AKANEMHYECKHUX 3aJ0JDKEHHOCTEH, BO3HMKIIMX W3-3a PasHOCTH B y4eOHBIX IUIaHAX MpH
[ePEBOJIE WJTH BOCCTAHOBJICHHH, MPOBOMTCH ITyTEM BBINOIHEHHSA JOTIOTHHTEILHBIX 3ananuii, popma U 06BEM
KOTOPBIX OMpefieisieTcs Npenojasare/ieM.




6.3. Ilpoueaypa oueHHBaHHS Pe3y/IbTATOB 0CBOECHHS THCHHILITHHBI

Py6exHble KOHTpOMH HpoBOAATCA B (OpMe MHUCHMEHHOIO TECTHPOBAHHS,
3a4yeT B BHJIe OTBETa Ha BOIIPOCHL.

[lepen mpoBeneHneM pyOeKHOTO KOHTPOJIS MperoJaBaTellb NpopadaTeiBaeT
CO CTyJE€HTaMH OCHOBHOH MaTepHall COOTBETCTBYIOIIMX pa3/esoB JUCLHIUIMHBI B
(dbopMe KpaTKoi JeKLUU-TUCKYCCHH.

BapuanTs! 3afaHuit 11 pyOexxHsix koHTposied Ne 1, Ne 2 cocrosat u3 10
BonpocoB. Kaxkaslit Bonpoc oueHuBaeTca B 1 Gaiua.

Ha xaxnayro noarotoBky kK pyOeixHOMY KOHTPOJIIO CTYHAEHTY oTBoauTcs |
aKaJeMHYeCcKHH yac.

[IpenonaBatens oueHHWBaeT B Oamyax pe3ylnbTaThl pyOeXHBIX KOHTPOJEH
KaX/I0r0 CTyJEHTa 0 KOJIMYECTBY MPABUIIbHBIX OTBETOB W 3aHOCUT B BEIOMOCTb
ydera TeKyIleH yCreBaeMOCTH.

Ha 3adere cryneHTy mpeanaraercs OTBETUTh Ha 2 Bompoca. Bompocel k
3a4eTy JOBOAATCSA JI0 CTYAEHTOB Ha MoclenHei nekuuu B cemectpe. Kaxnblii
BoOIIpoC oueHuBaercs B 15 6amwioB. Ha moArotoBky oTBera CTyAEHTY OTBOAMTCS |
aCTpPOHOMMYECKHH Yac.

Ha sx3ameHe CTy#eHTy IpeAjaraercsi OTBeTHTh Ha 2 Bompoca. Bompocsl kK
9K3aMeHYy IOBOJATCA [0 CTYAGHTOB Ha mocieqHed nekuun B cemectpe. Ha
MOJATOTOBKY OTBETA CTYAEHTY OTBOAMUTCA | aCTpPOHOMHYECKHI Yac.

Pe3ynbraThl TEKyLIEro KOHTPOJS YCIEBAaEMOCTH, 3a4yeTa H IK3aMeHa
3aHOCATCS TperojaBaTejieM B 3a4€THO-IK3aMEHAllMOHHYIO BEIOMOCTb, KOTOpas
claeTcss B OpPraHU3allMOHHBIM OTAEN] HHCTUTYTa B JIEHb IPOBEJIEHHS 3a4eTa W
9K3aMeHa, a TaK)Ke BBICTABIIAIOTCA B 3a4ETHYIO KHHUXKKY CTYIAEHTA.

6.4. IIpumMepbl OLEHOYHBIX CPeJCTB A5 py0esKHbIX KOHTPOJIeH H 3a4eTa
6.4.1 Ipumepsi 3a0anuit ona pybexrcrnozo Konmpons Nel

1. Kakoro Buzaa myinuura B CNN He cymecTByeT?
a) Max-pooling;

6) Mean-pooling;

B) K-max-pooling;

r) Static-pooling.

2. Kakume HeHpoHHBIE CETH WCIONB3YIOTCA I  KlacCHpUKaluu
N300 paXKeHHUi:

a) Fast R-CNN;

6) BERT;

B) VGG;

r) ResNet.

3. Jlna 4yero Hy*eH upsampling B HeHpOHHBIX ceTAX?



a) Jlns u3sMeHeHUs pa3pelneHus u3o00paXKeHHe Ha BEIXOJIE CeTH.
6) Jlns yckopeHust 00y4eHHS CETH.
B) Jlns1 60pB0BI ¢ mepeobyueHuem.
r) Bece nepeuniciieHHbIe BADHAHTHI.

6.4.2 IIpumeput 3a0anuii ons pybercnozo Konmpona No2

1. Umo ne exknwouaem npoyecc npedodpabomxu mexkcma ¢ NLP?
a) Tokenuzanuio;

6) Hopmanuzauuzio;

B) Y aneHue CJoB;

r) OGyueHue CeTH.

2. Kakas apxurektypa MHC B Word2Vec?
a) MHOTOCJIOIHBIH MepLeNnTpOoH;

0) pexyppeHTHasi HeHpOHHasl CETh;

B) CBEpTOYHAs HEHPOHHAsA CETh

r) TpaHcgopmep.

3. Kakoe npeanasHadenue Decoder B 3a1aue MaluMHHOTO nepeBoaa?
a) reHepalus 1epeBoja;

0) aHaIM3 TEKCTa HAa HCXOHOM S3BIKE,

B) TOKEHH3ALHUsl UCXOJHOIO TEKCTA;

I') BEIITOJTHEHKE MPOLEAYPLl CTEMMHUHTA.

6.4.3 Ilpumepnoiil nepeueny 6onpocogé 0na 3avema (ouHas ¢opma
00yuenusn) u Ikzamena (3ao4Han opma obyuenus)

1. Ycnexu riry6oxoro o0ydeHue.

2. Knaccudukanuus TeXHOJOTHI HCKYCCTBEHHOTO HHTe/UIekTa. B3anMocBs3b
MAIIIMHHOTO U NTy0oKOoro o0y4eHus.

3. T'nyGokue ceTH MpSMOro pacmpocTpaHeHHs. Meron o0GpaTHOTo
pacmpocTpaHeHHs OIIHOKH.

4. Bopsba ¢ mepeoGydeHreM HEHpOHHBIX ceTed. MoxupuKanyus NaHHBIX U
(YHKLHOHATbHAA MOIU(UKALIHA.

5. bopsba c mepeobyueHreM HeHpOHHbIX ceTedl. Moanbukauus npouecca
oOyueHusl.

6. CBeprounble HelipoHHble ceTH. Omepauus cBepTKd. HemuHeHHOCTH M
nyJutiHT. [ToTHOCBA3HBIN CIIOM.

7. OGy4eHHe CBEPTOYHBIX HEHPOHHBIX CETEH.

8. IlpuMeHeHHe CBEPTOYHBIX HEHPOHHBIX CeTell B 3ajaye KiIaccupUKaluu
n3obpaxenuit. LeNet-5 u AlexNet.



9. [IprMeHEeHHe CBEPTOYHBIX HEMPOHHEIX ceTell B 3ajaue KiaccH(puKaluu
m3o00paxxenuit. VGG u GoogLeNet.

10. TIpuMeHeHHe CBEPTOYHBIX HEMPOHHBIX CeTell B 3a/aye KIacCH(HKALUH
u3obpaxeHuil. Inception u ResNet.

11. TMocTaHOBKa 3ajaud JEeTEKTHPOBaHHS OOBEKTOB Ha H300paKeHHSX.
MeTpuku KadecTsa. :

12. CeTu a1 IeTeKTHPOBaHHs 0OBEKTOB Ha H300pakeHUs. APXUTEKTYPHI R-
CNN, Fast R-CNN, Faster R-CNN.

13. CeTy 15l IeTEKTUPOBaHKsS 00BEKTOB Ha M300paKEHUAX. APXUTEKTYPbI
Yolo, SSD.

14. TTocTaHOBKA 33/1a4¥ CEMAHTHYECKO# cerMeHTaluy u3o0paxeHuit. Bubl
cermenTanuu. [Ipeacrasinenye NTaHHBIX.

15. HeftpoceTeBasi ceMaHTH4YeCKas CErMEHTAIHs H300paKeHHH. Upsampling.
Buasl upsampling. FCN.

16. Heiipocerepad CeMaHTHUYeCKas CerMeHTaluus H300paKeHHid.
Apxurektypbl SegNet. Unet.

17. Pacumpennsie cBeptki. DeepLab. Random crop. AyrmeHTanus.

18. Tumel 3amau oOpabOTKH ecTecTBEHHOro s3bika. IIporpamMHbIe
uHcTpyMeHTs NLP.

19. TlpenoOpaboTka TeKcTa: TOKEHH3ALMs, HOPMAJIU3alKs CIIOB, YAAJICHHE
CIIOB. ‘

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

21. Pointwase mutual information. KonTekcTHble BiloxeHHs. Matpuia
COBCTPE4aeMOCTH.

22. Baoxenus. WordToVec. GloVe. FastText.

23. [TocTaHoBKa 3anaun MamuHHOTO nepeBona. Cetn Seq2Seq.

24. Encoder-Decoder. PexyppenTHbie ceTH. OOy4eHHE PEKypPEHTHBIX
Encoder-Decoder.

25. MeTpuky KauecTBa MamuHHoro nepesoaa. BLEU.

26. ITpo6nemsl pexyppeHTHBIX Encoder-Decoder. Beam search.

27. Mexauusm Baumanwst. Self-attention.

28. Tpancopmepsl. APXHTEKTypa TPaHCHOPMEPOB H METOIBI UX o0yueHHsl.

29. ApxuTektypa u oOydenue tpanchopmepa ELMO.

30. ApxuTektypa 1 o0y4enue Tpancdopmepa BERT.

31. Apxurektypa u o6y4uenue Tpancdopmepa GPT.

6.5. ®oH OLIEHOYHBIX CPEACTB

[onubli GaHK 3ajaHMii [UIs TeKymero, pyOeXHBIX KOHTponed |
MPOMEXYTOYHOH AaTTEeCTallM¥ MO MMCUMILIMHE, MOKA3aTeNH, KPUTCPHH, MIKajbl
OIlCHMBaHHMs KOMIICTEHIMI, METOJMYECKHEe  MarepHallbl,  OMNpPEICIIAIOLIHE
IpoLeaypPhl OLlEHHBaHHA 00pa30BaTENbHBIX PE3Y/IBTATOB, IPUBE/CHBL B yuebHo-
METOIMYECKOM KOMIUIEKCE THUCLIMILIHHBI.
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8 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

JTUCHHUITJINHBI
8.1 Texnuueckoe obecneyenue
Ne HaumenoBanue Hcnons3oBanue
Kowmmnekt: HoyTOyK, JIns  JeMOHCTpAlliM  WJUIKOCTPATHBHOTO

Me/IHa-TIPOEeKTOp, 3KpaH MaTepHaia pH YTEHHUH JICKITHH.

TlepcoHANBHELH KOMIBIOTED Vcnonp3yeTcs B KaueCTBE MHCTPyMEHTa H
2 06beKTa HCCeN0BaHUsl TPH BbIMONHEHHN
CTAHAAPTHOH KOMILICKTAINIH na6opaTOPHBIX ¥ KOHTPOJILHEIX paboT.

8.2 Ilpoepammnoe obecnevenue

No HaumMeHoBaHue Ucnonp3oBaHue

1 | Uarepnperarop Python 3.7+

[TporpamMMHOe oOecreyeHHs Mis

A BBITIOJTHEHHS J1ab0paTOpHBIX paboT

bubGmuoreku Pytorch, torchtext, numpy,
matplotlib, Pillow, razdel.




AHHOTaUs
pabodeii mporpaMmbl yueOHOM AHCIUILTHHBI

IIPUKJIAJHBIE 3AJAYH MAIIMHHOTO OBYYEHHU S
o0pa3oBaTensHO# MporpaMMBbl BhICIIIETO 00pa3oBaHMs —
nporpammel OakaiaBpuaTta

09.03.04 IlporpaMmmHasi HHKeHepHSs

HaMpaBJIeHHOCTh
IIpozpammuoe obecneuerue agmomamu3upoOBanHbIX CUcmem

dbopmbl 00yUYeHHS — OUHAs M 3a04Has
TpynoeMKkocTh OCBOCHHS AUCUUILTAHEI — 4 3a4. ef. (144 aka. 4acoB)
CemecTpsl: 7-i mns ouHol u 8-1 11st 3a04HOM GOpMBI 00ydeHHs
[TpoMexxyTouHas aTTecTalus: 3a4eT B 7-M CEMECTpe JJIs O4HOM M 3K3aMeH B

8-M ceMecTpe s 3204HOM popMbl 00yHeHUs

ConepxaHue JUCLTUILTHHEI

Paszen 1. Beenenue B riryOokoe oOyueHue
Paznen 2. KomnsroTepHoe 3peHue
Paznen 3.006paboTka ecTECTBEHHOIO sA3bIKa



