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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)
[lenp ocBOeHUS AUCHUTIINHBI - (OPMHUPOBAHKE Y OOYHAFOIIUXCS KOMIUIEKCHBIX KOMIIETCHITHIA
B 00JIACTH TIPUMEHEHHUsSI COBPEMEHHBIX METOIOB U APXHUTEKTYp IITyOOKOro OOyudeHUs Ui pelieHHs
MPUKIAIHBIX 3a7a4 aHaln3a, KIAaCCU(PHUKAIMH, CETMEHTAIlMM W TEHEpalWH MPOCTPAHCTBEHHBIX
JAHHBIX C HUCIOJIL30BAHUEM CICIIHATM3UPOBAHHBIX (DPEHMBOPKOB I HHCTPYMEHTOB pa3BEpPTHIBAHUS
HEHUPOCETEBBIX PELICHUN.
3agayu N3y4eHUs TUCLIUILIAHBL:

- OCBOCHHE TEOPETHYECKUX OCHOB M TMPAKTHUECKUX HABBIKOB Pa3pa0OTKU HEHPOCETEBBIX MOAECICH
pPa3NIMYHBIX APXHUTEKTYp Ui OOpaOOTKM MPOCTPAHCTBEHHBIX JAHHBIX C HCIOJIB30BaHHEM
COBPEMEHHBIX (PPEHMBOPKOB TITyOOKOTO OOYUYEHUSL.;

- I/I3yquI/1e CIICIIUAJIM3UPOBAHHBIX MCTOOOB FJIY6OKOI‘O O6y‘IeHI/I$I AJid pCUHICHUA 3aJiad ACTCKIHNU,
CeIrMCHTaAllUn U Knaccn(bmcaum/[ OGBGKTOB Ha I/I306pa)KeHI/I$IX AUCTAHIMOHHOI'O 30HAUPOBAHUA U
APYTUX TUIAX NPOCTPAHCTBEHHBIX JAHHBIX.;

- @opMupoBaHHE HABBHIKOB ONTHMHU3ALMHU, PAa3BEPTHIBAHHUS M HWHTETPAIlMM MOJEJCH TITyOOKOro
oOydeHust B rTeOMH(GOPMAIIMOHHBIE CUCTEMBI U BEO-TIPHIIOKEHUS ISl 00paOOTKH MTPOCTPAHCTBEHHBIX
JaHHBIX..

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMblI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

[TIK-1 CriocobeH BBIMOIHATE pabOTHI TIO cOOpY, 00padoTKe U aHAIM3Y OOJIBIIUX MPOCTPAHCTBEHHBIX
TaHHBIX

[1K-1.2 O6pabarsiBaeT GOJIBIINE IPOCTPAHCTBEHHBIE TaHHbIE
3namu:
[1K-1.2/3a1 OcHoBBl W (U3UYECKHE NPHHIMIBI PETUCTPAIUU  adPOKOCMHUYECKOU
nH(pOpMaIu 0 MECTHOCTH
[1K-1.2/362 TexHonmoruu M anropuTMbl cOopa, 0OpabOTKH W aHaMKM3a OONBIINX JTAHHBIX
0 3emiie
Ymemu:
IIK-1.2/¥Ym1  OcymiecTBiasiTh BBIOOP a’3POKOCMHUYECKHUX CHUMKOB, MOJY4aeMbIX
Pa3TUYHBIMU  CHUCTEMaMH W KOMIUIEKCAMU JHCTAHIIMOHHOTO 30HIUPOBAHUS, B
3aBUCHUMOCTH OT PEIIAEMBIX MPAKTUYECKHUX WIIA UCCIICOBATENBCKUX 3314
[1K-1.2/YM2 [IpuMeHSTh THUIIOBBIE TEXHOJIOTMM W aJITOPUTMBI cOOpa, 0O0pabOTKH H
aHanu3a OOJIbIINX JAHHBIX O 3eMJle ISl peICHUs MTPaKTHUECKUX 3a1a4
Braoemy:
[IK-1.2/HBl Metonamu cOopa M OLIEHKHM KauecTBa MPOCTPAHCTBEHHOM HH(opMaryu,
UMEIOIICH 3HAYeHHs ISl MOATOTOBKH M PEaM3alliid MPOEKTOB B COOTBETCTBYIOIIHUX
cthepax mpodheccHoHATBHOHN AeITeTbHOCTH
[1K-1.2/HB2 HaBbikaMu HCTIOIB30BaHMsI THUITOBBIX TEXHOJOTHUH M aJITOPUTMOB cOOpa,
00paboTKu 1 aHaMM3a OOJBIIMX JAHHBIX 0 3eMJIe JUTsl pEelIeHUs TPAKTUYECKUX 3a/1a4

3. Mecro aucuumimHbl B cTpykrype OII

Hucuummaa (monynb) bB1.B.05S «Metonel miiyOokoro oOyueHuss B 3ajgadax oOpaboTKu
MPOCTPAHCTBEHHBIX JAaHHBIX» OTHOCHTCA K (opMupyeMoil ydacTHHKaMH 0Opa30BaTeIbHBIX
OTHOUICHUH YacTH 00pa30BaTeIbHON MPOrpaMMBbI U H3ydaeTcs B cemecTpe(ax): 2.

B nmpomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEUICHHIO THUIIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.
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4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAIMH HE YKa3bIBAIOTCS)

HaumenoBanue pazaena, TeMbl

[IpakTyeckue 3aHATUS
CamocrosTenpHas paboTa

Bceero
00y4eHHs1, COOTHECCHHBIC C

pe3yiIbTaTaMu OCBOCHUS

[Tnanupyemble pe3ysIbTaThl
™| mporpaMmel

)
=
&

Pa3pen 1. Beenenue B 9 6
HCKYCCTBEeHHbIE HelipOHHbIE
ceTH

Tema 1.1. OcHOBBI HEHPOHHBIX 3 2 1
ceren
Tema 1.2. [locTpoenue npocroi 3 2 1
Helpoceru B cpene Google
Colaboratory

Tema 1.3. Marematnueckue 3 2 1
OCHOBBI 00y4€eHUS HEHPOHHBIX
cere

Pa3gen 2. ®peiiMBOpK 9 6 3| IIK-1.2
Keras/TensorFlow nis
rIy0OKOro o0y4eHust
Tema 2.1. OcHOBBI pPabOTHI ¢ 3 2 1
o6ubmuotexon Keras
Tema 2.2. OGyueHnne HEeHPOHHOU 3 2 1
CEeTH ISl 33/1a4 PErpeccuu
Tema 2.3. OGyueHnne HeHPOHHOU 3 2 1
CeTH JUIs 33/1a4 KJ1accu(UKaluu
Pasnen 3. CBeprounsie 11 6 5|1 IK-1.2
HeliponHbie ceTtu (CNN)
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Tema 3.1. Apxurekrypa 4 2 2
CBEPTOYHBIX HEMPOHHBIX CETEN

Tema 3.2. O0yuerne CNN st 4 2 2
00paboTKN U300paKeHu i

Tema 3.3. KonGaku u 3 2 1
rpadudeckuii uHTEpdEiic

Pasnen 4. Metoabt 9 6 3| [K-1.2
peryjisipu3anuu ¥ ONTHUMHU3AIUH

Tema 4.1. [IpoGnema 3 2 1
nepeoOyvIeHUs U METOABI OOPHOBI

C Hel

Tema 4.2. Dropout u 3 2 1
BatchNormalization

Tema 4.3. [IponBuHYTHIE METOIBI 3 2 1
ONITUMH3AIHN

Pasznea S. Transfer Learning u 12 6 6| IIK-1.2
COBpeMeHHbIe APXUTEKTYPbI

Tema 5.1. [Ipunnumne Transfer 4 2 2

Learning

Tema 5.2. CoBpeMeHHbIE 4 2 2
apxutektypsl CNN

Tema 5.3. [IpakTuueckoe 4 2 2
npumenenue Transfer Learning

Pa3nen 6. ABTO3HKOAEPHI U 12 6 6| IIK-1.2
cerMeHTaAlusA

Tema 6.1. ApxuTekTypa 4 2 2
aBTOSHKOZIEPOB

Tema 6.2. [Ipumenenue 4 2 2
aBTOSHKOZIEPOB

Tema 6.3. CemanTHueCKast 4 2 2
CerMeHTAIUs N300paKeHHA

Pasnen 7. 'enepaTuBHbIC 8 4 4| IIK-1.2
Mo eH

Tema 7.1. 4 2 2
['enepatuBHO-COCTSA3aTEIbHBIC

cetu (GAN)

Tema 7.2. Moguduxanuu u 4 2 2
npumeHeHnss GAN

Paznen 8. lerexunsi u 12 6 6| IIK-1.2
KJIaccupukanusi 00beKTOB

Tema 8.1. 3agaua nerexuuu 4 2 2

00BEKTOB

Tema 8.2. ApXUTEKTYypbI 1715 4 2 2

JETEKIIUN 00BEKTOB

Tema 8.3. Ucnonbs3zoBanue 4 2 2

YOLOV9 nns nerexkuuu u

KIIacCupUKauu

Pa3nen 9. O6padorka 12 6 6| IIK-1.2

€CTeCTBEHHOI0 SI3bIKA €
HEHPOHHBIMHU CETAMM

Tema 9.1. PexyppeHTHbIE 4 2 2
Heliponnsie cetu (RNN)
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Tema 9.2. Apxurekrypa 4 2 2
Transformer MexaHu3M BHUMAaHUSA

(Attention)

Tema 9.3. bonbine sI3pIKOBBIE 4 2 2

monenu (LLM)

Pasnen 10. PaspepThiBaHue 14 8 6| IIK-1.2

HelpoceTeBbIX MOJIeJIel ¢
FastAPI u Streamlit

Tema 10.1. IToaroroBka Mozmeen K 4 2 2

pa3BepTHIBAHUIO
Tema 10.2. Co3nanue REST API ¢ 4 2 2
FastAPI

Tema 10.3. Pazpabotka 6 4 2

MHTEPAKTUBHBIX BEO-TIPUIOKEHUI
co Streamlit

Hroro 108 60 48

5.2. Conep:kanue pa3aesoB, TeM JUCHHUILUIMH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pas3zoen 1. Beedenue 6 uckyccmeeHnHule HellpOHHbIE Cemu

Tema 1.1. Ocrogwl HetipoHHblX cemeti

Hcropust pa3BuTHs HEHPOHHBIX CETEU. bruosornuyeckue 0OCHOBBI U UCKYCCTBEHHBIN HEHpOH. Mozeib
nepuentpona Po3enOnarra. @DyHkumM akTuBanuu: curmoupanbHas, ReLU, tanh, softmax.
ApPXUTEKTypa MHOTOCJIOMHBIX HEMPOHHBIX ceTeil. Teopema 00 yHUBEpCaIbHON anmpoOKCUMAIINH.

Tema 1.2. Ilocmpoernue npocmoti netipocemu 6 cpede Google Colaboratory

Hacrpoiika cpenst Google Colaboratory mnst paOGoTsl ¢ HEWpPOHHBIMH CETAMH . YCTaHOBKa
HeoOxonumblx  OuOmuorek. Co3nanue TnepBoil  HeiiponHoit cetn Ha Python. IIpsimoe
pacripocTpaHeHue currana. Busyanuzanus apxutektypsl ceTd. OCHOBHBIE KOMIIOHEHTHI: CJIOH, Beca,
CMEIICHUS.

Texymui KOHTPOJIb

Bun (hopma) konTpOss

ITpocMOTp BBITIOHEHHBIX padoT

Tema 1.3. Mamemamuueckue 0CHO8bL 00YYeHUsL HEUPOHHBIX cemell

OyHKIMKA TOTEPh Il Pa3TUYHBIX 3a7ad. | paJueHTHBIN CIycK W ero MoauduKanuu. AITOPHUTM
oOparHoro pacmnpocTpaneHus: omuodku. CroxacTuueckuii TpaaueHTHbIN cryck (SGD). AnanTuBHBIC
metozb! ontuMusanmu: Adam, RMSprop, Adagrad.

Pazoen 2. ®@peiimeopk Keras/TensorFlow ona enybooxozo odyuenusn

Tema 2.1. Ocnogvl pabomel ¢ bubnuomexou Keras

Apxutektypa Keras u TensorFlow . Sequential u Functional API. OcHoBHbie THTIBI citoeB: Dense,
Input, Output. Komnwmsiiiuss Mozmenu: BbIOOp onTuMu3aropa u (GyHKIUMU motepb. Metonsr fit(),
predict(), evaluate().
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Tema 2.2. Obyuenue HelponHou cemu 0Jisl 3a0ay pecpeccul

[locranoBka 3amaunm perpeccur . [loAroToBKa MaHHBIX: HOpMalu3alMs W CTaHAApTHU3ALUA.
[Toctpoenue apxutektypsl s perpeccun. Pynknuu motepb: MSE, MAE, Huber. Metpuku
KadecTBa perpeccuu. Busyanuzanus nponecca o0yyeHusl.

Texymuii KOHTPOJIb

Bun (hopma) konTpOss

ITpocMOTp BBITIOHEHHBIX paboT

Tema 2.3. Obyuenue Helpourol cemu 05 3a0ay Kiaccugurkayuu

bunapnas u MHOrokmaccopas kinaccuukanus . KomupoBaHue KaTeropuajbHBIX IMEPEMEHHBIX:
one-hot encoding. @yHkuuu mnorepb: binary crossentropy, categorical crossentropy. MeTpuku:
accuracy, precision, recall, F1-score. Marpuma omu6ok 1 ROC-kpuBasi.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpocMOTp BBIIOTHEHHBIX pabOT

Pa3zoen 3. Ceepmounvie neiponnste cemu (CNN)

Tema 3.1. Apxumexmypa c6epmouHbIX HEUPOHHBIX cemell

[Tpuniunsl paboTHl CBEPTOYHBIX ciioeB . Omnepanus CBEpTKH M ee mapameTpsl: GuibTpsl, stride,
padding. Cnou nmynunra: MaxPooling, AveragePooling. [Tonnocsizubie cion B CNN. Kitaccuueckue
apxutektypsl: LeNet, AlexNet, VGG.

Tema 3.2. Obyuenue CNN onsa obpabomku uzobpasiceHuti

[ToaroroBka naraceToB n3oOpaskeHud. AyrmeHtanus ganHbeix ¢ ImageDataGenerator. [TocTpoenue u
ooyuenne CNN B Keras. Busyanmuzauus ¢GuibTpoB M KapT NpH3HAKOB. TOHKas HacTpoika
TUIEPIIApaMETPOB.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpocMOTp BBIIOTHEHHBIX pabOT

Tema 3.3. Konbsxu u epaguueckuii unmepdgetic

Ucnonn3oBanue callbacks B Keras: ModelCheckpoint, EarlyStopping, ReduceLROnPlateau
TensorBoard ans Busyanusanuu oOyueHus. IHTepakTHBHAS JeMOHCTpAIHs PabOThI MOJICITH.

Pazoen 4. Memoowt pecynapuzayuu u onmumusayuu

Tema 4.1. Ilpoonema nepeobyuenus u memoodvt OOpbOBL C Hell

JnarHoctuka mepeoOydeHuss ¥ HenooOydeHus. Kpusbie oOydeHuss u Bammmanmu. L1 m L2
perymsipusarus. Weight decay. Pannsis octaHoBKa 00y4eHwMs.

Tema 4.2. Dropout u BatchNormalization
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Mexanusm pabotel Dropout u ero npumenenue . Batch Normalization: Teopus u npaktuka. Layer
Normalization u Group Normalization. BnusHue perynspusanuy Ha Kaue€CTBO MOJETH.
KoMOuHMpOBaHHE METOIOB pETYIISPU3ALIUH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpocMOTp BBIIOTHEHHBIX pabOT

Tema 4.3. IIpoosurymule memoovl onmumuzayuu

[Muknuueckue pacnmucaHus CKOpocTH oOyueHus. Warm-up u cosine annealing. Gradient clipping.
Mixed precision training. Pactipenenennoe oOydenue.

Pazoen 5. Transfer Learning u coépemennule apxumeKkmypol

Tema 5.1. Ilpunyuner Transfer Learning

Konnenmus mepenoca oOydenust . I[IpemoOydeHHbie mMoienn u ux npuMeHenue. Fine-tuning vs
Feature extraction. 3amopaxuBaHue U pa3MOPAKUBAHHUE CIIOEB.

Tema 5.2. Cospemennvie apxumexkmypor CNN

ResNet u skip-connections . DenseNet u mnotHble coenuHenus. EfficientNet u cocraBHbBIE
MacmrabupoBanue. MobileNet s MOOMITBHBIX ycTpoiicTB. Vision Transformer (ViT).

Tema 5.3. Ilpakmuuyeckoe npumenenue Transfer Learning
Ucnons3oBanue mozeneit u3 tf.keras.applications. Aganrarus npegoOydeHHBIX MOJIEICH MOl HOBBIS

3amaun. Co3nganue ancamomneir moneneit. OreHka BEIYUCTUTENbHON () ()EKTUBHOCTH.
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpocMOTp BBITIOTHEHHBIX pabOT

Pa3zoen 6. Aemosankooepvl u ceemenmanus

Tema 6.1. Apxumexmypa a8mosHKOOepos

[Tpuniunsl paboThl aBTOSHKOAEPOB . DHKOAEp M JeKkoxaep. JlareHTHoe mpocTpaHCTBO. Buisl
aBTO®HKOJIepoB: vanilla, sparse, denoising. Bapuanunonnsie aBrosukoneps! (VAE).

Tema 6.2. Ilpumenenue asmoaHK00epos
Cxatue W BOCCTAHOBJICHHWE M300pakKeHW . YmaleHue IrymMa u3 u300pakeHui. ['eHeparus HOBBIX

n3o0pakennii. OOHapyxeHne aHoMaui. V3BineueHne mpru3HaKoB.
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpocMOTp BBIIOTHEHHBIX pabOT

Tema 6.3. Cemanmuuyeckas cecmeHmayusi U300paxicenul
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3amaua cemaHTH4yecKoi cermeHTanuu . Apxurektypa U-Net u ee mogudukanuu. @yHKINU MOTEPh
s cermentanuu: Dice, loU. I[ToctoOpaboTka pe3yasTaToB CETMEHTAIUH.

Texymuii KOHTPOJIb

Bun (popma) konTpoOms

ITpocMOTp BBITIOHEHHBIX paboT

Pazoen 7. I'enepamuenvie mooenu

Tema 7.1. I'enepamueno-cocmsasamenvruvle cemu (GAN)

Apxutektypa GAN: reneparop u nuckpumuHarop . IIpomecc oOyuenuss GAN. IIpobGraembr
oOyudenus: mode collapse, vanishing gradients. MeTpuku OlIEHKH KaueCcTBa T€HEpaInU.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[IpocMOTp BBIIOTHEHHBIX pabOT

Tema 7.2. Moougurkayuu u npumenenus GAN

DCGAN mist reneparnuu u3obpaxenuii . Conditional GAN (cGAN). CycleGAN nnst mepeHoca
ctust. StyleGAN u renepanus nutl. [Ipumenenne GAN B yBeTWYEHUH pa3pelieHus] n300paKeHUH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[IpocMOTp BBIIOTHEHHBIX pabOT

Pa3zoen 8. /lemexyun u knaccuguxauus 00vexkmoes

Tema 8.1. 3a0aua doemekyuu 0b6veKkmos

OTtnnume nerekimu ot Kinaccupukammu. Merpuku ouenku: mAP, IoU. Sliding window u selective
search.

Tema 8.2. Apxumexmypul 011 OemeKyuu 00beKmos

R-CNN, Fast R-CNN, Faster R-CNN. YOLO: npunnumnst padotsl u Bepcuu . SSD (Single Shot
Detector). CpaBHEHHE OTHOIIATOBBIX U JIBYXIIATOBBIX JIETEKTOPOB.

Tema 8.3. Ucnonvzosanue YOLOVY Onst demexyuu u Kraccuguxayuu

Apxutektypa YOLOV9 u ee ocobennoctu . IloaroroBka manueix B ¢dopmare YOLO. Obyuenue
Mozienu Ha custom dataset. Fine-tuning mpemoOyuenHoit Mmoznenu. Ontumuzanus ans real-time
IIPUMEHEHUH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpocMOTp BBIIOTHEHHBIX pabOT

Pazoen 9. Oopabomka ecmecmeeHHO20 A3bIKA C HEUPOHHLIMU CEMAMU

Tema 9.1. Pexyppenmuoie netiporunvie cemu (RNN)
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Apxutekrypa RNN mis nocnenoBarensHoctei. [Ipodnema 3aryxatomiero rpaauenta. LSTM u GRU
apxutekTypsl. Bidirectional RNN. IIpumenenue it aHanusa TeKCTa.

Tema 9.2. Apxumexmypa Transformer Mexanuzm enumanus (Attention)

Self-attention u multi-head attention. Positional encoding. Dukoaep u nexkonep B Transformer. BERT
u GPT apXUTEeKTypBhl.

Tema 9.3. Bonvuwue sizvikoevie mooenu (LLM)

[Mpuniunsr padotret LLM . Fine-tuning si3pik0oBBIX Mozenei. Prompt engineering. Mcnonbs3oBanue
API OpenAl u Hugging Face. RAG (Retrieval-Augmented Generation). [Ipumenenne LLM B
4ar-00Tax U TeHepaIiy TEKCTa.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[IpocMOTp BBIIOTHEHHBIX pabOT

Pa3zoen 10. Pazsepmuieanue neiipocemesvix mooeneii ¢ FastAPI u Streamlit

Tema 10.1. Iloocomoexa modeneii Kk pazeepmul8aHUIO

Coxpanenne oOy4deHHBIX Momenei B pasnuuHblx  (opmarax (hS, SavedModel, ONNX)
Onrtumu3zaius Mozenel A inference: kBaHTU3aIMs, pruning, AucTHUIIIKsA. KoHBepranus Moaenei
IUIL pasIUuHBIX IIardopM. YMeHbLIEHHE pa3Mepa Mozeneil 6e3 morepu kadectBa. CoznaHue
pipeline s npeno6paboTKH 1 TOCTOOPAOOTKU TaHHBIX.

Tema 10.2. Cozoanue REST API ¢ FastAPI

OcHnoBbl FastAPI mmst pasepreiBanus ML-moneneit. Coszmanme endpoints ais mpencka3zaHuid
Monmenu. Bammparmus BxomHbIX JaHHBIX C  Pydantic. AcuHXpoHHass 00pa0oTKa 3ampocoB.
JoxymentupoBanue APl ¢ aBromarmueckoi renepanuein OpenAPl. O6paborka m3o0paxxeHUN u
apyrux THNoB AaHHBIX uepe3 APl Peammzamust OGatumHra 3ampocoB i ONTHMH3AIUHU
MIPOU3BOIUTEILHOCTH.

Tema 10.3. Pazpabomxa unmepaxmugHulx 8eO-npunodicenuti co Streamlit

Co3nanue MoONB30BATENLCKUX HHTEpEHcOB A HEHpoHHBIX ceTei ¢ Streamlit. 3arpy3ka u
obOpaboTka u3zo0pakeHuii B BeO-uHTepdeiice. Busyanuzamms pesyasraToB pabOThl MOZAETEH.
Co3nanue MHTEPAKTUBHBIX AAIIOOPIOB Uit MOHUTOpUHTa Moaeneit. Muarterpamnus Streamlit frontend
c FastAPI backend PasBepreiBanue Streamlit-mpunoxkennii B o6make. Ilpumepst end-to-end
peuIeHui 11 KOMIIbIOTEpHOro 3peHus U NLP.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOms

ITpocMOTp BBITIOHEHHBIX padoT

6. ITopsinok nmpoBegeHUs MPOMEKYTOUHOM ATTeCTANMHI
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[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem ¢ oyeHkou, 2 cemecmp.

JuddepeHnpoBaHHBIN 3a4eT MO AWCIUIUIMHE MPOBOAUTCS B (OpPME TECTHPOBAHUS C IICIBIO
WTOTOBOM OLICHKH OCBOCHHBIX 3HAHWW M KOMMETEHLH. PopMa U KPUTEPUH OLICHKH JOBOIATCS IO
CBEJICHUSI CTYJEHTOB IIpemnojaBaTeiieM 10 Hadaia 3adeta . CrymeHTaMm OyleT TPEIioKeH TecCT,
COCTOSIIUN W3 TATUIECIATH BOIPOCOB 3aKPHITOTO THIA C HECKOJBKMMH BapuaHTamMH oTBeTra Ha
BBITIOJIHEHHE BCEH pabOThI OTBOJAUTCS INECTHACCAT MHUHYT, B TEUCHHE KOTOPHIX 3alpeniacTcs
HCIIOJIB30BaHUE JIFOOBIX BCIIOMOTATEIPHBIX MAaTEPUAIOB U DJIEKTPOHHBIX YCTPONCTB.

HtoroBas orieHKa BBHICTaBISIETCSI HA OCHOBAaHUU KOJIMYECTBA MPABUIIBHBIX OTBETOB. JlJisl MOMydeHUs
OLIEHKH «OTIIMYHO» HeoOxonuMo BepHo oTBeTUTh Ha 90-100% Bompocos, uTo coorBeTcTBYeT 45-50
paBWIbHBIM oTBeTaM. OreHka «xoporio» craButcs 3a 70-89% mnpaBunbHbIX oTBETOB (35-44) Jlns
MOJIyYEHUSI OLICHKU «YIOBJIETBOPUTEIBHO» JOCTAaTOYHO ITOKa3arb pe3yaprar B 55-69%, uro
cooTBeTcTBYeT 28-34 mnpaBWiIbHBIM OTBeTaM. Pesynbrar Hmke 55% NOpaBWIBHBIX OTBETOB
MIPU3HAETCS HEYAOBICTBOPUTEIbHBIM.

7. OneHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. Beedenue 6 uckyccmeenmbvie HellpoHHble CeMU
Koumponupyemvie H/IK: 11K-1.2

Tema 1.2. Ilocmpoenue npocmoti netipocemu 6 cpede Google Colaboratory
dopma KOHTPOJIs1/01IEHOYHOE CpeicTBO: [IpOCMOTp BBITIOTHEHHBIX padoT

Pazoen 2. @peiimeopk Keras/TensorFlow ona enybooxozo odyuenusn
Koumponupyemvie H/IK: 11K-1.2

Tema 2.2. Obyuenue HeliponHou cemu 0Jisl 3a0ay pecpeccul
dopma KOHTPOJIs1/01IEHOYHOE CpeicTBO: [IpOCMOTp BBITIONTHEHHBIX padoT

Tema 2.3. Obyuenue Helpourol cemu 05 3a0ay Kiaccugurkayuu
dopma KOHTPOJIs1/01IeHOYHOE cpencTBO: [IpocMOTp BBITIOTHEHHBIX paboT

Pa3zoen 3. Ceepmounvie neiiponnste cemu (CNN)
Koumponupyemvie U/IK: 1IK-1.2

Tema 3.2. Obyuenue CNN o obpabomku uzobpasiceHuti
dopma KOHTPOJIs1/01IeHOYHOE cpencTBO: [IpocMOTp BBITIOTHEHHBIX paboT
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Pa3zoen 4. Memoowl pecynapuzayuu u onmumuzayuu
Koumponupyemvie U/IK: 1IK-1.2

Tema 4.2. Dropout u BatchNormalization
dopma KOHTPOJIs1/01IeHOYHOE cpencTBO: [IpocMOTp BBITIOITHEHHBIX padoT

Pa3zoen 5. Transfer Learning u coépemennsle apxumexkmypol
Koumponupyemvie U/IK: I1IK-1.2

Tema 5.3. Ilpakmuuecxoe npumenenue Transfer Learning
®opma KOHTPOJI/0LIeHOYHOE cpeacTBO: [IpocMOTp BBIOTHEHHBIX paboOT

Pa3zoen 6. Aemosankoodepvl u ceemenmauus
Koumponupyemvie U/IK: I1IK-1.2

Tema 6.2. Ilpumenenue asmoaHK00epos
®opma KOHTPOJI/0LIeHOUHOE cpeacTBO: [IpocMOTp BBIOTHEHHBIX paboOT

Tema 6.3. Cemanmuyeckas cecmeHmayusi U300paxicenul
®dopma KOHTPOJIS/OIIEHOYHOE CpeacTBO: [IpocMOTp BBITTOTHEHHBIX paboOT

Pazoen 7. I'enepamuenvie mooenu
Konmponupyemvie H/IK: 11K-1.2

Tema 7.1. I'enepamueno-cocmsasamenvruvle cemu (GAN)
®dopma KOHTPOJIS/OLIEHOYHOE CPpeacTBO: [IpocMOTp BBITTOTHEHHBIX paboOT

Tema 7.2. Moouguxayuu u npumenenuss GAN
dopma KOHTPOJIs1/01IeHOYHOE cpecTBO: [IpocMOTp BBITIOITHEHHBIX padoT

Pa3zoen 8. /lemexyun u knaccuguxkauus 00vexkmoes
Koumponupyemvie U/IK: I1IK-1.2

Tema 8.3. Ucnonvzosanue YOLOVY Onst demexyuu u Kraccuguxayuu
dopma KOHTPOJIS/OIIECHOYHOE CPpeaCcTBO: [IpOCMOTp BBITTOJHEHHBIX pa0bOT

Pazoen 9. Oopabomka ecmecmeeHH020 A3bIKA C HEUPOHHLIMU CEMAMU
Koumponupyemvie U/IK: 1IK-1.2

Tema 9.3. Bonvuue sizvikosvie mooenu (LLM)
dopma KOHTPOJIs1/01IeHOYHOE cpencTBO: [IpocMOTp BBITIOITHEHHBIX padoT

Pa3zoen 10. Pazsepmuieanue neiipocemesvix mooeneii ¢ FastAPI u Streamlit

Koumponupyemvie U/IK: 1IK-1.2

Tema 10.3. Pazpabomxa unmepaxmugHulx 8eO-npunodicenuti co Streamlit
®dopma KOHTPOJIA/0LIeHOYHOE cpeacTBO: [IpocMOTp BBIOTHEHHBIX paboOT

8. OueHo4HbIe MaTEepHAJIbI IPOMEKYTOUHOM aTTeCTALUM
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2 cemecmp, 3auem ¢ OYeHKOU
Koumponupyemvie U/IK: 1IK-1.2
Bomnpocsei/3ananus:
1. KakoBa ocHOBHas 11eJ1b ()YHKIIMU aKTUBAIIMH B UCKYCCTBEHHOM HEHpoHe?

A. HopManu3oBaTh BXOJHBIE JaHHbIE

B. Buectu HenmuHEHHOCTH B paboTy ceTH
C. Paccuurarh GyHKIIHIO IOTEPH

D. O6HOBUTH Beca ceTn

2. Kakas ¢QyHKUMS aKTHBalMM W3BECTHA TEM, 4YTO pElIaeT MNpobieMy 3aTyXaroIlero
rpaaueHTa u onpenensercs kak f(x) = max(0, x)?
A. CurmounpanpHas (Sigmoid)
B. l'mmep6onuueckuit Tanrenc (Tanh)
C. Softmax
D. ReLU

3. B dem 3akirogaeTcsi OCHOBHAS HEs aITOPUTMA 0OPAaTHOTO PacIpOCTPaHEHUS OIIUOKH?
A. B ciyyaiiHON MHUIIMAIN3aLlUN BECOB CETH
B. B pacnpocTpaneHnn OMMOKH OT BBIXOAHOTO CIIOSI K BXOJHOMY JJIsl OOHOBJICHHSI BECOB
C. B nepenaue BXOJHOTO CUTHAJA BIEPE IO CETH
D. B HopMmanu3anuu AaHHBIX NEPEN MOJAa4Y€ei B CETh

4. Kakas ¢yHKIUS TOTEpPh Yallle BCErO HWCHONB3YyeTCS MM 3aJadd MHOTOKJIACCOBOM
Kiaccupukanuu?
A. CpennekBanparnyHas omrboka (MSE)
B. Cpennsist abcomotHas ommbdka (MAE)
C. Kareropuanbnas kpocc-3uTpomnus (Categorical Crossentropy)
D. bunapnas kpocc-3aTpomnus (Binary Crossentropy)

5. KakoBo HazHauenue metona “fit()" B Oubnuoreke Keras?

. Jlenath npeacka3zaHusl Ha HOBBIX JaHHBIX
. OueHuBarh MPOU3BOAUTENHEHOCTh MOJIETTH
. O6yuarp Mozienib Ha Ha0Ope JaHHBIX B TEUEHUE 33JaHHOTO YHCIIa 310X
. OnpenensaTb apXUTeKTypy MOJIEIH

oOQw >

6. Uto usmepsier Mmetpuka "monmHota" (Recall) B koHTEeKCcTE Kitaccudukanmm?
. TOYHOCTB MONOKUTEIBHBIX MPEACKAZAHUI
. CmocobHOCTH MOJIeN OOHAPYKHUTH BCE PEIIEBAHTHBIC CITy4au (BCE MOJOKUTEIBHbBIE 00pa3Iibl)
. O011IYI0 TOYHOCTH MOJIENN
. CpenHee TapMOHHYECKOE TOYHOCTH Y TIOJTHOTHI

OO wp

7. KakoBa ocHOBHast (yHKIus cios mynuHra (aHampumep, MaxPooling) B cBeprouHOH
HeliporHoi cetu (CNN)?
A. BHeceHMe HENTMHEWHOCTH
B. YBenuyeHue koau4ecTsa napameTpoB
C. YMeHblIeHHE TPOCTPAHCTBEHHBIX Pa3MepoB KapT npu3HakoB (downsampling)
D. BeinosiHeHne ayrMeHTanuu JaHHBIX

8. Uro Takoe "ayrMeHTaIus JaHHBIX" B KOHTEKCTE 00y4YeHUs: MOAeeH Uit n300pakeHui?

A. Py4nas pa3meTka OOJBIIET0 KOJTUYECTBA JAHHBIX
B. MckyccTBeHHOE yBennyeHHE pa3Mepa 00ydaroliero Habopa myTeM CO3/IaHusl U3MEHEHHbIX KOMU
CYIIECTBYIOINUX U300paKEHUN
C. YMeHbIIIeHHE pa3penieHus] N300paKeHUN TSl YCKOPEHHS 00yUYeHUs
D. Ucnonp3oBanue npenoOydeHHON MOIETH
9. Kaxkori wom6ak (callback) B Keras wucmonb3yeTcss ajis OCTaHOBKM OOy4Y€HHUs, €CIU
OTCJIeKHMBaeMas METpHKa IepecTaia yaydarbes?
A. ModelCheckpoint
B. TensorBoard
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C. ReduceLROnPlateau
D. EarlyStopping
10. KakoBa ocHoBHas nienb L1/L.2 perynspuzanuun?
A. YcKOpUTH TIPOIECC OOYICHHS
B. IIpenorBparuth nepeodydenue myreM aodasineHus mrpada Kk GyHKIUU MOTEPb, OCHOBAHHOTO HA
BEJIMYMHE BECOB
C. YBennuuTh EMKOCTh MOZIEIHN
D. Hopmanu3oBaTh BXOJHBIE JaHHbIE
11. Kak paboraet Texnuka Dropout?

A. Ona no0aBisieT caydaiHbIN IITyM K BXOJHBIM JIaHHBIM
B. Ona ciyqaitHpIM 00pa3oM OOHYJISIET YaCTh BHIXOI0B HEMPOHOB Ha KaXIOM I1are 00y4eHwus
C. Ona HOpMaIM3yeT aKTUBAILUU CIIOS
D. Ona "3aMopaxuBaeT" nepBbie HECKOIBKO CIOEB CETH
12. B ueM 3akmrouaercs ocHoBHas uzaes "mepenoca ooyuenus" (Transfer Learning)?
A. B o0yueHun MoJenu ¢ HyJIsl Ha O4€Hb OOJBIIOM HAaOOpe JaHHBIX
B. B ucnonp30BaHuM 3HAHUM, MOJTYYEHHBIX [IPU PELICHUU OAHOW 3aJau, JJI PELICHUs IPYrod, HO
CBSI3aHHOU ¢ HeH 3a1a4u
C. B pacnpenenennu npouecca 00ydeHus: Ha HECKOJIBKO IpaMueCcKUX MPOoLECCOPOB
D. B co3nanuu rpagudeckoro uHTepdeiica 1 Moaeau
13. Kakoe ki1t04eBO€ apXUTEKTYpHOE HOBOBBEICHNE UCTIOIb3yeTCs B Mojensix ResNet?

A. Hcrionp3oBaHuE OYEHB TITYOOKHUX CBEPTOUYHBIX CIIOEB
B. Ucnons3oBanue ocTaTouHbIX CBsA3el (skip-connections) [Jist TydIiero mpoxokKIeHHs TPaAueHTOB
C. Ucnonp3oBanue pazaensemMbix cBepTok (depthwise separable convolutions)
D. Ucnionp3oBanue MexaHn3mMa BHUMaHusI (attention)
14. KakoBa ocHOBHas 1171 aBTOHKOIepa (autoencoder)?
A. KnaccupuuupoaTb JaHHbIE IO Pa3HBIM KaTErOpUsM
B. U3yunth cxkatoe mpenactaBieHue (KOAUPOBKY) HaOOpa JaHHBIX, KaK MPABHIIO, ISl YMEHBIIICHUS
pa3MEpHOCTH WIN U3BJICUCHUS IPU3HAKOB
C. I'enepupoBaTh HOBBIC JaHHBIE, TIOXOXKUE HA 00yUaroIne
D. JlerektupoBarbh 00BbEKTHI HA H300paKEHUU
15. Apxutekrypa U-Net 0cCOOCHHO XOpOIIIO MOAXOAUT AJIsI KaKoi 3amaqn?
A. Knaccudukanus nzo0paxeHuit
B. CemanTHueckas cerMeHTaIus n300pakeHui
C. Jlerexuust 00bEKTOB
D. I'enepanus Texcra

16. N3 KakuXx JIByX KOHKYPHUPYIOIITUX HEUPOHHBIX cereut COCTOMUT
reHepaTUBHO-cocTs3areabHas ceTb (GAN)?
A. U3 konepa u nexoaepa
B. U3 Beayiero u BeAOMOro
C. U3 renepartopa U IUCKpUMHUHATOPA
D. U3 arenTa u cpepl
17. Yro Takoe npobiema "kommarnca mox" (mode collapse) nmpu oOyuennn GAN?
A. JIuCKpMHHATOp CTAHOBUTCS CIIMIIKOM CHJIBHBIM, U TEHEPATOp HE MOXKET OOYUHUTHCS
B. T'enepatop HauMHAaeT MPOM3BOAMTH OYCHb OTPAHMUYEHHOE pa3zHOOOpasue o0pas3IoB, UTHOPHUPYS
Jpyrye BapUaHTHI B pacIpe/leICHUU JaHHBIX
C. IIpouecc 0OydeHUs] CTAaHOBUTCSI OYEHb MEJICHHBIM
D. ®ynkuus norepb A1 00eUX ceTeil CTpeMUTCS K HyITIO
18. B uemM OCHOBHOE pazinyue MEKIYy JeTeKIHed OOBEKTOB U KiacCH(pUKanuei
n300pakeHUiA?
A. Paznuuwnii HET, 5TO OJIHA U Ta K€ 3a7a4a
B. Kiaccudukanus mnpucBauBaeT METKy BCEeMy HW300paKeHMIO, a JETEKIUs OIpenesier
MECTOMNOJIOKEHUE U KIacC 00bEKTOB BHYTPH M300pakeHUs
C. Jlerexmus npegHazHaueHa TOJIBKO I H300paXEHUH B OTTEHKAX CEPOro
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D. Jlerexuus pabotaet ObIcTpee, YeM KiaccuuKaIus
19. KakoBo HasHaueHue anroputMa Non-Maximum Suppression (NMS) npu aerekuuu
00BbeKTOB?
A. I'eHepupoBaTh IEpBOHAYAIIBHBIE NIPENTIOKEHHSI PETHOHOB
B. O0benuHATh HECKOJIBKO OIPaHUYMBAIOIIMX PAMOK, YKa3bIBAIOUINX HAa OIWH M TOT e OOBEKT, B
OJIHY
C. AyrmeHTHpOBaTh 00y4aroIIie JaHHbIC
D. PaccuutsiBath MeTpUKY mAP
20. Apxutektypsl, Takue kak YOLO u SSD, u3BecTHbI Kak:

A. JIByxaTanHele J€TEKTOPBI
B. JleTekTopsl HA OCHOBE PETMOHOB
C. Omgnooatanssie (single-shot) meTekTopsl
D. I'eneparuBHbIe MOIEIH
21. Kakyio oCHOBHyI MpoOiieMy MpOCThIX pekyppeHTHbIX ceTeil (RNN) Obuti mpu3BaHbI
pemnth apxutekTypbl LSTM u GRU?
A. TIpobnemy MeIIEHHOM CKOPOCTH O0ydYEHUS
B. IIpo6nemy nepeoOyueHus
C. [Ipobnemy 3aTyxaromiero ¥ B3phIBAIOIIETOCS TpaglueHTa
D. Hecrioco6HOCTH 00pabarsiBaTh MOCIEI0BATEIbHBIC TAHHBIC
22. Kaxkoii OCHOBHOW MexaHU3M B apxuTekTtype Transformer mo3BoyiseT €il B3BEIIMBATH
BaXHOCTb Pa3HBIX CJIOB B NIOCIIEA0BATEILHOCTH?
A. PexyppeHTHOCTb
B. Ceptka
C. Baumanue (Self-Attention)
D. [Tynunar
23. Yrto Ttakoe "mpomnT-mmxkuHHpuHT' (Prompt Engineering) B KOHTEKCTE OOJBIINX
sI3IKOBBIX Mojieneit (LLM)?
A. O6yuenue LLM c Hyns
B. Ilpouecc TmiareabHOrOo COCTaBICHHUS BXOAHOTO TEKCTa (MPOMIITA) AJIS IMOJNYYEHHUS KEeJIaeMOro
OTBETa OT MOJIENIH
C. Meton cxarus LLM
D. Texnuka mis moodydenus (fine-tuning) BeCOB MoaeIH
24. Kaxkas 6ubnuotexka Python o0wraHO mcmombiyercst mist co3manusi REST API ¢ mensio
pa3BepTHIBAHUS MOJICNICH MAaIlTUHHOTO O0y4YeHHs1?
A. Streamlit
B. Keras
C. FastAPI
D. NumPy
25. KakoBo ocHOBHOE Ha3zHaueHue Onbmuoreku Streamlit?
A. OGyuarps Mozenu rryOoKoro o0y4yeHus
B. Co3naBarh HHTEpAKTHBHBIC BEO-TPUIIOKEHUS ISl AEMOHCTPAIMH MOJIENICH MAIIMHHOTO O0Y4YCHUS
Y aHaJIM3a JaHHBIX
C. Boimonaars Bauaanuno gaHHeix B API
D. OnrumusupoBats Mozenu ais uHpepenca (inference)
26. Teopema 00 yHHBEpCaJbHOW ANMPOKCHMAIMM TJIACHT, YTO HEHpPOHHAs CETh C OJHUM
CKPBITBIM CIIOEM MOJKET...
...peIIuTh O0YI0 3a/1a9y HIeaTbHO
...aNMPOKCUMHPOBATH JTIOOYI0 HEMPEPHIBHYIO (DYHKIUIO C TIPOU3BOIILHON TOUHOCTHIO
...OBITH 00yY€Ha 3a O/IHY 30Xy
...TIOJTHOCTBIO M30€XKaTh MepeoOyIeHUS

Cawp

27. KaxoBo Ha3HaueHue GpyHKIuH noreps (loss function)?

A. AKTUBUPOBaTh HEUPOHBI
B. U3mepsTh, HACKOIBKO MpeICKa3aHMsI MOJIETN COOTBETCTBYIOT HCTUHHBIM METKaM

Ne 000001892 Crpanuria 16 u3 20



C. Mnunuanu3upoBaTh Beca CeTH
D. BuzyanuszupoBaTbh apXUTEKTyPy CETH
28. B uem pasnuma mexay Sequential API u Functional API B Keras?
A. Sequential ns perpeccun, Functional amns knaccudukanun
B. Sequential ans mpocThIX JTMHEWHBIX CTEKOB clioeB, a Functional mo3BomisieT co3maBarh CIOXKHBIC
MOJIETTU ¢ HECKOJIbKMMHU BXOJJaMH/BBIXOAAMHU
C. Sequential sBnsercs ycrapesmum, a Functional — HOBBIM cTaHapToM
D. Sequential ucnons3yer TensorFlow, a Functional — PyTorch
29. YUro Takoe "npsimoe kopupoBanue" (one-hot encoding)?
A. Metoa HOpMaJIM3alMKM YHCIIOBBIX JAHHBIX
B. IIponecc mpeoOpazoBaHus KaTeropruaibHbBIX IEPEMEHHBIX B (hopMaT OMHAPHOTO BEKTOPa
C. Tunm ayrMeHTaluK TaHHBIX
D. Texnuka perynspuzanuu
30. Kakyro posb urpaet napametp “stride’ B cBepTOYHOM ciioe?
A. KonnuecTBo (pUIBTPOB B Cll0€
B. Pasmep orctymnoB (padding), 106aBisieMbIX K BXOJAHBIM JTaHHBIM
C. Illar, ¢ KOTOpbIM (PUIBTP MEPEMEIIAETCS 10 BXOAHOMY H300paXEeHUIO
D. Pa3mep oxHa mynuHra
31. B yeM OCHOBHOE MpPEUMYIIECTBO MCIOIB30BaHUS Oardy-HOopMmanu3amuu (Batch
Normalization)?
A. Ona nielicTBYeT KaK CUJIbHBIN PEryIsipu3aTop
B. Ona nenaet Mojienib MEHbIIIE 110 pa3Mepy
C. Ona nomoraet cTaOMIN3UPOBaTh U YCKOPUTH 00yUYEeHUE, HOPMAJIN3Ys BXOBI CIIOS
D. Ona ucnionb3yercst 171 CO3/1aHus TeHepaTUBHBIX MOJIEIeH

32. Yro o3HavaeT "3aMOpO3UTH" CIIOM NMPHU BBIOJTHEHUHN IIepeHOCca 00ydeHus?

A. YoanuThb ciiod U3 ceTu
B. 3anpeTtuts 0OHOBIICHHE BECOB ATOTO CJIOS BO BpEMs O0yUICHHS
C. IlpumeHnurs K cnoro onepanuro Dropout
D. BusyanuszupoBarh akTUBallUH 3TOTO CIIOSI
33. B ueM ocHOBHOE oTiiUMe BapuannoHHOTo aBTosHkonepa (VAE) ot cranmaprHOoro?
A. VAE MOXHO HCTIONIB30BaTh TOJIBKO AJISl H300paXKeHu i
B. VAE xoaupyer BXOAHbIE JaHHBIE B BUJAE PACIpPENEICHHs] B JATEHTHOM IPOCTPAHCTBE, YTO
[I03BOJISIET TE€HEPUPOBATH HOBBIE JAHHbIE
C. VAE nHe umeer aexonepa
D. VAE sBisiercst MOzI€IbIO O0yUeHHS ¢ yUUTEIeM
34. Koadbounuent [aiica (Dice) u IoU (Intersection over Union) sBISIOTCS
pacrpoCTpaHEHHBIMU METPUKAMU JJI KaKOW 3a1a4u?
A. Perpeccus
B. Knaccuduxkanus n3odpaxeHuit
C. CeMmaHTH4YEeCKasd CETMEHTAIIUS
D. OGHapyxeHne aHOMaJIHii

35. B gem 3axitrogaetcsi OCHOBHas uaes Tu¢Gy3HOHHBIX MOJeIen?

A. B copeBHOBaHNM MEXKy TEHEPATOPOM U TUCKPUMHUHATOPOM
B. B nocnenoBarensHOM 100aBIIeHHH ITyMa K U300pakKeHHIO, a 3aTeM O0y4YECHHH OOpaIleHUI0 3TOT0
mporecca JJis TeHepalii HOBbIX 300pakeHnn
C. B u3ydeHuu ckaToro JJATEHTHOTO MPECTaBICHUS JaHHBIX
D. B ucnonps3oBaHnN MEXaHU3MOB BHUMAHUS JJI TEHEPAIIMN H300paKEHUH U3 TeKCTa
36. Kakoe OCHOBHOE MPEUMYIIECTBO OJHO3TAMHOTO JETeKTOpa, Takoro kak YOLO, mo
CpPaBHEHHUIO C IBYXdTanHbIM, Kak Faster R-CNN?
A. Bonee BpICOKasi TOYHOCTh Ha CIOXKHBIX HA0Opax TaHHBIX
B. bonee npocTas apxuTekTypa
C. 3nauutenpbHo Oosiee BBICOKAsi CKOPOCTh PabOThI, UTO JENIaeT €ro MPUTOAHBIM ISl IPUIOKESHHUM
peantbHOro BpeMEHU
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D. He TpebyeTt ncnonszoBanus Non-Maximum Suppression
37. KaxoBo Ha3zHaueHMe mo3unuoHHOTo komupoBanus (Positional Encoding) B apxurekrtype
Transformer?
A. Hopmanu3oBaTh BXOTHBIC YMOCIIUHTH
B. Jo6aButh wuHpOpMANHIO 00 OTHOCHTEIRHOM WJIH a0COJIOTHOM TIOJIOKCHHH TOKCHOB B
MOCJIEI0BATEIBLHOCTH
C. YMEHBIIUTH Pa3MEPHOCTH SMOEITUHTOB
D. IIpuMeHuTh QPyHKIMIO aKTUBALH
38. Uto Takoe RAG (Retrieval-Augmented Generation)?
A. Metop oOyuenus LLM c Hymst
B. Texnuka, koTopas 00beAUHIET NMPEAOOYUECHHYIO S3bIKOBYIO MOICIb C BHEITHEH CUCTEMOM IMOMCKa
nHpopmarun
C. Tun perynsipuzanuu st TpaHcHOpMEpPOB
D. ITonb3oBarenbckuit ”HTEPQEIC A1 B3aUMOICHCTBUS C YaT-00TaMu
39. Yto Takoe "kBanTH3anusa" Monenu?
A. TexHnuka coxpaHeHHsI MOJICNIU B (aiin
B. TIporiecc cHMKEHUSI TOUHOCTH BECOB MOJIENH (HampuMep, ¢ 32-OUTHBIX 10 8-OUTHBIX YHCEN) s
YMEHBIIICHUS pa3Mepa U YCKOpeHUs: paboThI
C. Meton Bu3yanu3aluy MpOU3BOAUTEILHOCTA MOJIEIN
D. Tun ayrMmeHTauuu TaHHBIX
40. Kakyto pons Beimonusier Pydantic B npunoxennu FastAPI?

A. O6cnyxuBaTh npuiiokenue 1o nporokory HTTP
B. Onpenensite CTpYKTypy NaHHBIX, TUIIBI M MIPaBUJIA BaJTUAALNHN JJI BXOASIIUX 3alpOCOB
C. Co3znaBarb HTML-unTepdetic
D. Iloaxntouarbest kK 0a3e JaHHBIX
41. Yro u3 nepeuncnennoro HE sBisieTcs pacnpocTpaneHHON (yHKIIUEH aKTHBAIUHN?
A. Sigmoid
B. ReLU
C. Tanh
D. MSE (CpennexBaaparuyHasi OuoKa)
42. Kakoil aJanTHBHBIN aJTOPUTM ONTHUMH3AIMH IIUPOKO MOMYISIPEH M COYeTaeT B cebe
unen RMSprop u Momentum?
A. SGD (CroxacTuueckuil rpaiu€HTHBIN CITyCK)
B. Adagrad
C. Adam
D. L-BFGS
43. Kakas (hyHKIUS TIOTEPh MOIXOIUT TS 3a7a4i OMHApHOUW Kiaccuukaiuy (1Ba kinacca)?
A. KareropuanbHasi KpOCC-3HTPOIHS
B. CpennexBaaparnunas ommbka (MSE)
C. buHapHas Kpocc-3HTpPOIHUs
D. KocunycHoe cxoncTBo
44. Apxurektypa cetu VGG xapakTepusyercs:
A. Wcnionp30BaHMEM OCTaTOYHBIX CBsizeit (skip-connections)
B. CBoeil mpocTOTON M HMCHOIB30BAaHUEM TOJIBKO OUY€Hb MaleHBKUX (3X3) CBEpTOUHBIX (HIBTPOB,
PaCIOJIOKEHHBIX JIPYT 33 JIPYroM
C. Ucnonb3zoBaHneM MexaHM3Ma BHUMAHUS
D. IIpurogHocTh0 Ist MOOMIIBHBIX YCTPOMCTB
45. KakoBO OCHOBHOE Ha3HauEHUE BAIMIAIIMOHHOTO HaOopa naHHbix (validation set)?
A. Iy oOydeHust MoaeIn
B. Jlns Hactpoiiku rumepnapaMeTpoB MOJETH M MPOBEPKH Ha mepeoOydeHue 0e3 HMCIOIb30BaHUS
TECTOBOTO Habopa
C. Iyt mpenocTaBiIeHUs OKOHYATEIbHOU, 0OBEKTUBHOM OIEHKH MPOU3BOAUTEIIBHOCTH MOCIIH
D. lns ayrmeHTanmu o0yvaronux JTaHHBIX
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46. Kakas coBpeMeHHas apXUTEKTypa HM3BECTHa CBoed 3(p(eKTHBHOCTBIO U COBMECTHBIM
MaciTabupoOBaHUEM IITyOUHBI, INUPUHBI U pa3perIeH st MOAeIn?
A. AlexNet
B. ResNet
C. EfficientNet
D. LeNet
47. "Ulymononasisromuii" aBrosnkoaep (denoising autoencoder) obyuaercs:
A. BoccraHaBnmuBaTh WCXOMHBIN, YHUCTHIM BXOJHOW CHUTHAN U3 €r0 MCKaXECHHOMW (3alryMIICHHOM)
BEpPCHUH
B. I'enepupoBath COBEPIICHHO HOBBIC H300paKEHUS
C. Knaccuduuuponarb n300paxeHust 10 HECKOIbKUM KaTeropUsIM
D. Cxumath BXO/IHbIE JaHHbIE B HAUMEHbBIIIEE BO3MOYKHOE JIATEHTHOE MPOCTPAHCTBO
48. CycleGAN — 1o Tunt GAN, criennanbHO pa3pabOTaHHBIN I KaKOW 3a/1a4m?
A. T'eHeparyst U1l BEICOKOTO pa3pereHHs
B. Ilepenoc cTtuns Mexay H300pakeHUSIMH O€3 MapHBIX NPUMEPOB (HAIpUMEp, MpeBpalleHue
Jomazei B 3e0p)
C. I'enepariuist ©300paKeHUI MO TEKCTOBOMY OIHCAHUIO
D. Cxxarne nzo0paxeHui
49. Kak pacmudpossiBaercst abbpeBuarypa LSTM?

A. Long Short-Term Memory ([lonras KpaTKocpodHast mamsITh)

B. Large Scale Transformer Model (KpynmromacmTabHas Mmoaeab-Tpanchopmep)

C. Latent State Training Machine (Mamwuna 115t 00y4eHHsI CKPBITBIX COCTOSTHUH)

D. Layered System for Text Mining (MHoroypoBHeBasi cuCTeMa JIJIsi aHaJu3a TeKCTa)
50. Yro takoe ONNX?

A. bubnuoreka Python st coznanus BeO-npuiiokeHui

B. Anroput™m onTHMH3aLUU

C. OrtkpeiThiii (opmar Al TPEACTABICHUS MOAETCH MAIIMHHOTO OOYyYeHUSs, IO3BOJSIOMINN
MEPEHOCUTH X MEXIY pa3HbIMU (ppeiMBOpKaMu

D. O6naynas mardopma Ui pa3BepThIBAaHHUS MOJEIIEH

9. MaTepuajibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTypPbI

OcnosHnas tumepamypa

1. Bapckuit A. b. Beenenue B HelipoHHbIe ceTH: yyeOHoe mocobue: yuebHoe mocodue / A. b.
Bbapckwuii. - Beenenue B HeliponHble cetu - Mocksa: MHtepHeT-YauBepcurer MH(popMannoHHbIX
Texnomoruit (MHTYUT), At Ilu Ap Menua, 2024. - 357 c. - 978-5-4497-2381-9. - TekcrT:
snektpoHHbil. // IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/133929.html (nara
obpamienus: 16.03.2025). - Pexxum qoctymna: o NOANUCKe

2. PoctoBueB B. C. MckyccTBeHHbIE HEHPOHHBIE CETH: YYEOHUK JUIS By30B: yUYECOHUK ISl BY30B /
B. C. PocroBies. - 5-¢ m3n., crep. - Cankr-IlerepOypr: Jlanb, 2025. - 216 c. - 978-5-507-50568-5. -
Tekcr: AJIEKTPOHHBIN. /! N3narenbcTBO Jlanb: [caitT]. - URL:
https://e.lanbook.com/img/cover/book/447392.jpg (mara oOpamenus: 16.03.2025). - Pexum
JOCTYTIA: TI0 TIOAMTUCKE

Jlononnumenvuas rumepamypa

1. Bapckuii A. b. Jlornueckue HeWpoOHHBIE ceTH: yuyeOHOe mocobue: yuebHoe mocodbue / A. b.
bapckwuii. - Jlornueckue HelipoHHble cet - Mocksa: MHTepHeT-YHuBepcuter MHPOPMamOHHBIX
Texnomoruit (MHTYUT), At Ilu Ap Menua, 2024. - 491 c. - 978-5-4497-3303-0. - TekcrT:
snektpoHHbil. // IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/142272.html (nara
obpamienus: 16.03.2025). - Pexxum qoctymna: o HOANUCKE
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9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «IHTepHET», K KOTOPBIM 00ecne4nBaeTcst
AOCTYI 00y4AKOIIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcor « Unmeprem»

1. https://docs.python.org/3/index.html -  Texuuueckas  JAOKyYMEHTamusi TIO  SI3BIKY
nporpammupoBanusi Python

2. https://sdo.miigaik.ru/ - Cucrema nuctannuonnoro ooyuennss MUNTAuK

9.3. [IporpaMmmHoe o0ecniedeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE

Ilepeuenv npoepammnozo obecneuenus
(0bHO8BNEeHUE NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

1. Anaconda;

Ilepeuensb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOIHAEMCA eHCEHEOETbHO)

He ucnonb3yercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

VY4ebHas ayquTopus
ABTomaruzupoBaHHoe pabouee mecto (APM) - 25 mT.
WuTepakTuBHas maHens - 1 mr.
[Ipoexrop - 1 mt.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOXYJIs1)

C wenpo yCHemHoro OCBOGHUS JAHHOTO MpeIMeTa CTyACHTY HeOOXOAUMO BBIMTOIHATH TOMAIIIHHE
paboThI O YKa3aHHBIM IPETONABaTEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. s
Ooilee  YCHEIIHOTO  BBINOJIHEHUS  pabOTBl  CTYAEHTY  NpEAjaracTcss  HCIOJIb30BaHHUE
yueOHO-METOANYECKUX MaTepHUajoB, COOTBETCTBYIOIINX YKa3aHHOH TeMe.

CamocrosaTenbHass paboTa CTYIEHTOB OIMUCBIBACTCS M PETYIUPYETCS  METOIUYECKHUMHU
PEKOMEHIALMAMU 10 TUCLHUILINHE.

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunvl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHS CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJAUTOPHBIC 3aHATUS MOTYT OBITh 3aMEHEHBl WM JIONOJHEHBl HM3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUWi, BHAECO- M  aAyAUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoi cpene (QUOC) ynuBepcureta. MHAMBHIyadbHBIC 3adaHUSA
MOAOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX JOCTYIMHOCTH Jii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI IS WHBATUAOB U JHUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
30POBBS pa3pabaThiBaeTCs WHANBUAYATHHO C YIETOM 0COOCHHOCTEH MCUXO()U3NIECKOTO Pa3BUTHS,
WHANBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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