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1. llesu u 3212494 AU CIUILIHHBI

CdopmupoBars y CTyI€HTOB TEOPETUUECKUE 3HAHUS U MPAKTUIECKUE HABBIKH 110
OPUMEHEHUIO METOJIOB MAILIMHHOTO OOY4YEHHS B YCIOBUSAX HECTAHJAPTHBIX TaHHBIX:
MaJibIX BBIOOPOK, HECOAIAHCUPOBAHHBIX pacnpeaeiaeHui, Oonbnx 00bEMOB, CIBUTA
naHHbIX (drift) u BeicOkOro ypoBHs mryMa. CTyAeHTbl OCBOSIT COBPEMEHHBIE TTOJXO/IbI K
MOBBIIIEHUIO 0000IIaEMOCTH, YCTOMUUBOCTHU U A(()EKTUBHOCTU MOJIEIIeH, BKItodas few-
shot learning, domain adaptation, denepatuBHOe 00ydeHre, poOACTHBIE METOABI U METOIBI
CHUXEeHHs pazmepHocTU. Ocoboe BHUMaHHE yiesieTcss 000CHOBaHUIO BIOOpa
aNropuTMOB, aHanu3y trade-oft Mexay Ipon3BOAUTENBHOCTHIO, OE30MMACHOCTHIO U
BBIUMCIIMTEIbHON CTOUMOCTBIO. 3a/1aua Kypca — MOATOTOBUTH CTYAEHTOB K PELICHUIO
IPUKJIAJHBIX 337a4 B YCIOBUAX OTPAHUYEHHBIX, HEOJHOPOIHBIX UIIM PACIIPEACIEHHBIX
JAHHBIX C UCIIOJIb30BAaHUEM COBPEMEHHBIX HHCTPYMEHTOB MAIIMHHOTO O0Yy4EHUS.

Kpartkoe conepxxanne TUCHUILTHHBI

B paMkax AUCIUIUIMHBI U3yYarOTCsl TUIBI HECTAHAAPTHBIX JAHHBIX U BBI30BBI, C KOTOPHIMU
CTAJIKMBAIOTCS KJIACCUYECKHUE METOJIbI MAIIMHHOTO 00yueHus. PaccmarpuBaroTcst METOIbI
paboThI ¢ HecOalaHCUPOBAaHHBIMU JIaHHBIMU (oversampling, undersampling), oOy4yeHue Ha
Manbix BeIOOpKax (few-shot, MmeTaoOydueHue, OalieCOBCKHE METOBI), POOACTHBIC MTOIXOIbI
(RANSAC), macmirabupoBanue Ha Oonbine qaHHbie (mini-batch, online, federated
learning), a Takke MeTO/IbI MOBBITIIEHUST 00001TaemMoctr (domain adaptation, transfer
learning, perynsipuzanus). OTaenbHOE BHUMAHUE YAEICHO CPAaBHUTEILHOMY aHATU3Y
mojeneit o 3¢ (HeKTUBHOCTH, YCTOWIMBOCTH U Oe3omacHOCTH. [IpakTuueckue 3aHATHS
OpPUEHTHPOBAHBI Ha pean3alyio U aIanTaIiIo aITOPUTMOB ¢ UCTIoib30BaHueM Python,
Scikit-learn, PyTorch u cnenpann3upoBaHHbIx OUOIHOTEK.

2. Komnerenun odyuawierocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUNIUHBI

[Inanupyemsblie pe3yabTaTbl OCBOEHUS [Inanupyemsblie pe3yabTaThbl
OIT BO (xommnieTeH1un) 0o0Oy4YeHHUs 10 AUCITUTUTHHE

3naet: - [U-1, ITY] ocHOBHBIE TUIBI HECTAHIAPTHBIX
MaHHBIX (Majbie BEIOOPKH, HecOaTaHCUPOBAHHBIC
aHHbIE, O0JIbIINE 00BEMBI); 0a30BbIE AJITOPUTMOB
(narmpumep, oversampling, undersampling, mini-
batch learning) /11 THTIOBBIX 3a/1a4; OTPAHUICHHUS
CTaHJApPTHBIX METOJIOB MPHU paboTe C TAKUMU
TaHHBIMU
Ymeer: - [U-1, ITY] 060cHOBBIBaTH BEIOOP METOIOB
noBbIeHYS ) PexTHBHOCTH U 0000IaeMocTH (
ITK-13 [ML-8] CrtocobeH MpUMEHSATh allTOPUTMBI  [PETYJISpU3aINs, YMEHBIIICHUE Pa3MEPHOCTH MOJICIIH,
o0y4eHus1 Ha HECTaHIapTHBIX 0O0beMax NaHHbIX  |[domain adaptation, HCTIONB30BaTh PA3HOCTHBIX
METOZIOB TUIIA CHaMCKuX cetel, few-shot learning,
OaitecoBckue metonnl) [1-2, BY | npoBoauTh
CpaBHUTENBHBIN aHATH3 MOZeNeH 1o
A HEKTUBHOCTH, YCTOWIMBOCTH U 0€30MIaCHOCTH,
YIUTBIBaTh NepeoOyuenue, drift m computational
cost
Nmeet npaktudeckuit onsitT: - [M-1, [1V]
aJICKBAaTHOTO BBIOOpA M aJIaNTaIlK aJITOPUTMOB
(transfer learning, few-shot learning, federated




learning) ¢ yyeToM cenn(UKHU HECTaHJAPTHBIX

00BEMOB JJaHHBIX U TPEOOBAHMI K 3a1aue

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUIHH,
BUJIOB paboT yueOHOro MiaHa

[TepeueHb MOCIEMYIONIMX AUCITATLINH,
BUJIOB paboT

[ myOokue HeHpOHHBIE CEeTH

He npenycmoTpenst

TpC6OBaHI/ISI K «BXOJAHBIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I AUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINAH:

HAucuunnmna

TpeboBanus

[ myOokue HeHpOHHBIE CEeTH

3naer: -[M1-2, [1Y] crannapTHble METPUKU OLICHKU
kadecTBa (accuracy, F1, ROC-AUC), -[U-1, ITY]
TD-meronst u MmeToasl MouTe-Kapno ans oOyueHus
arenTta, -[M-1, ITY] npuHuuMn u alropuTmsl
rpagueHTHOro crycka Ymeer: -[M-2, ITV]
MCIIOJIb30BaTh CTaHAAPTHBIE METPUKHU OLIEHKH
kauectBa (accuracy, F1, ROC-AUC) n
COTIOCTABJIATH 0A30BbIC MOJIEIH MEXK Ty co00i, -[ -
1, ITY] 3amaBarh 11€71b areHTa ¢ MOMOIILIO TTOJTHOTO
BO3HAIrpa)</I€HUs, BO3HATPAXKICHUS C
obecrieHeHueM, namMoaa-mgoxona, -[1-1, I1Y]
[PUMEHSTH PETYJSPU3AIIIO U IPOPEKUBAHUE;
BBIOHMpATh pa3Mep MakeTa AJisi CTOXaCTUIECKOrO
rpagueHTHoro ciycka[-2, BY | npuMensTh
OCHOBHBIE apXUTEKTYPBI TNTyOOKOro 00ydeHus
(VGG, ResNet), -[U-1, BY] mpoBoauts
ANMPOKCUMAIINIO (YHKIIUU IEHHOCTH areHTa ¢
MMOMOIIBIO TITYOOKHX HEUPOHHBIX CETEH;
peaau30BOBaTh MOKCK MO JIepeBy MeToaoM MoHTe-
Kapno Umeet npaktuueckuii onsit: -[U-1, [1Y]
vcnonp3oBanusa TD-meTonoB u MeTogq0B MoHTE-
Kapno mist o0yuenus arenra, -[U-1, [1Y] Bei6opa u
3aaHHsI CKOPOCTH O00yueHUs U (PYHKLUH MOTEPh B
3aBUCUMOCTH OT 3a/1a4u ¥ Habopa MaHHbIX, -[ -2,
bY ] co3manus areHTHON CUCTEMBI C TTIOMOIIIBIO
rTyOOKMX HEHPOHHBIX CETEH HAa OCHOBE OOYUYEHUS C

[MOAKPCILNICHUCM

4. O0béM 1 BUABI YUeOHOIT padoThI

OO6mas TpyaA0€eMKOCTh JUCHUILUIMHBI cocTaBisieT 3 3.e., 108 4., 54,5 4. KOHTaKTHOM

paboThl
Pacnpenenenue
. Bcero | 1Mo cemectpam B yacax
Bun yuebHo# paboTh
4acoB Homep cemectpa
7
O6miast Tpy10EMKOCTh AUCIIUTUIMHBI 108 108




AyOoumopHhvie 3auamusi: 48 48
Jlexuuu (JI) 16 16
[IpakTudeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI 0 0

ayTuTOpHbIX 3aHsaTHi (I13)

Jlabopatopusie pabotsl (JIP) 32 32

Camocmosmenvuas paboma (CPC) 53,5 53,5
Nzyuenue u ananus crareit ypoBus 1 benoro crimcka (ctatbu B 35 35

CBOOOTHOM JIOCTYTIE)

[TonroroBka k 3a4eTy 13,5 13.5
Nzyuenue matepuana B mocoouu "AyrMeHTanus JaHHbIX JJIs

perieHus mpooieMbl 00yUeHHUsl Ha MaJIbIX JAaHHBIX B TEXHUYECKOM 5 5

TuarHocTuke"

KoHcynpranyuy u npoMexyTo4Hast aTTeCTalus 6,5 6,5

By koHTpos (3a4eT, qud.3a4et, IK3aMeH) - nud.3auer

5. ConeprkaHue TUCHMIIMHBI

O0beM ayTUTOPHBIX 3aHATHH 110
pa;;(_)ena HauMeHoBaHMe pa3ieioB TUCIUTLTHHEI BUaM B Hacax
Bcero JI 113 JIP
1 Tumonorust HeCTaHJAPTHBIX JAHHBIX U 0a30BBIE METO/IBI 12 4 0 3
KOPPEKITUU
2 |Metoas! 00y4yeHHs Ha MaJIbIX U 3alIyMJIEHHBIX BBIOOpKax 14 4 0 10
3 |MacmrabupoBaHue U pactpeaeiéHHOe O0yICHHE 10 4 0 6
4 [loBrINIEHHE 06u06LuaeMOCTH, YCTOMUYHUBOCTH U 12 4 0 3
CpPaBHUTENBHBIN aHATH3
5.1. Jlekuuu
Ne Ne Kox-
nexuuulpasena HaumeHnoBaHue uim kpaTkoe coJepKaHue JTEKIIMOHHOTO 3aHATHUS BO
4acoB
1 1 BBeneHre B HeCTaHIapTHBIE TAHHBIC: MaJIbie BRIOOPKH, HECOATaHCUPOBAHHBIC )
naHHbIe, Oobiue 00bEMBI. OrpaHUYeHHSI KIIACCUYECKUX METOJIOB.
5 1 MeTobI 6aJ:IaHCI/IpOBKI/I nauubix: oversampling (SMOTE, ADASYN), )
undersampling. MeTpuku kadecTBa Jisl HecOaTaHCUPOBAHHBIX 3a/1a4.
3 5 OO0yuenue Ha MajbIX BbiOOpkax: few-shot learning, meraoOyuenne (MAML), )
craMmckue ceTu. baliecoBCKME TOIXObI K PETYIISIPU3AIUH.
4 5 PoOacTHbIle METOABIL: RANSAC, Huber-perpeccus, ycroiiunBocTh K BbIOpocam u )
caBuraMm pacnpeaenenuii (drift).
5 3 OOyuenue Ha OOJBIIMX JAaHHBIX: mini-batch, online learning, MeTombI )
onrruMu3anuy. OTpaHUYCHUS U IIIYMHOCTD OIICHOK.
6 3 (De;[epaTHBHpe oOy4eHwue: apXuTeKTypa, MeToabl cornacoBanus (FedAvg, )
FedProx), privacy, pa6ota ¢ non-1ID ganabIMHE.
7 4 MeTons! moBhITIIeHUST 00001aemoctH: transfer learning, domain adaptation )
(MMD, DANN), perynsipusariyisi, CHUKEHHE Pa3MEPHOCTH.
2 4 CpaBHUTENBHBII aHATTU3 MOJIENICH: 3(1)(1)eII(TI/IBHOCTB, yCTOI\/'I‘lIiIBOCTL, )
6e3omacHocTh. [lepeoOyuenue, computational cost, adversarial robustness.

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI




He npenycMoTpenbt

5.3. JIabopaTropHbie padoThI

Ne No Kon-
- 3 HanmeHnoBanme win KpaTkoe CofepKaHne 1a00opaTopHOi paboThI BO
3aHATHUA[pa3ena
4acoB
AHaIN3 ¥ BU3yadu3alus CTPYKTYpbl HECTaHJAPTHBIX JaHHBIX: BHISIBICHHE
1 1  |gucbanaHca Ki1accoB, MaJIbIX BHIOOPOK U HAJIMUUs BEIOPOCOB B PEAIbHBIX U 4
CUHTETUYECKHX JaTaceTax
[IpumeHeHne MeTo1oB OaaHCUPOBKHU HecOamancupoBaHHBIX AaHHBIX (SMOTE,
2 1  |RandomUnderSampler) u onieHka kauecTBa MOJIEJICH ¢ UCTIOIB30BAaHUEM METPHUK 4
F1, AUC-PR u balanced accuracy
Peanmzanus u TecTUpoBaHUE CHAMCKON HEHpOHHO# ceTu ais few-shot
3 2 [kmaccudukanuu Ha naracere Omniglot ¢ ucmonb30BaHNEM METPUUYECKOTO 6
00y4YeHHs ¥ MapHOTO CPaBHEHUS N300paKeHU
[Ipumenenne pobacTHbIX MeToAOB JuHeHOMN perpeccun (RANSAC, Huber-
4 2 |perpeccusi) Ha 3aITyMJIEHHBIX TaHHBIX U CPABHEHUE X YCTONYHUBOCTH C 4
kiaccuueckoit OLS-perpeccueit
Cumynsiiust peiepaTuBHOTO OOYYCHHS TSl TUATHOCTUKHA aCUHXPOHHOTO
5 3 |aBUrarens Mo TOKy CTaTopa B YCIOBUAX paclpeneiEHHbIX U HEOTHOPOAHBIX (non- [ 6
[ID) nanHbIX (KeiC OT mapTHEpa)
Peanmuzanus metona domain adaptation st MOBBIIEHUS] YCTOHYUBOCTH MOZIETTH
6 4  |IMarHOCTUKU MOJIIMITHUKOB MPU U3MEHEHUH HArpy3KH U CKOPOCTH BpAIICHUS 4
(CWRU) (keiic oT mapTHepa)
KoMaHHBIN MUHHU-TIPOEKT: KOMIUIEKCHOE PEIICHHE 3a/1a4ui Ha HECTaHIaPTHBIX
7 4 |ma”HBIX C BEIOOpOM, afanTaiueil 1 000cHOBaHUEM anropuTMoB (few-shot, 4
federated, domain adaptation) u 3ammroii penienus (Keic ot mapTaepa)
5.4. CamocrosiTeqibHasi padoTa CTyIeHTA
Beinonnenne CPC
Cricoxk nureparypsl (¢ yKkazaHUEM Kon-
[Monsux CPC paszernos, riaB, cTpanuil) / cchuika Ha  [CeMecTp| BO
pecypc JacoB
[Ipumepsl cTareli (kK Ha9aITy Kypca CIIHMCOK
Oyzner 0OHOBIIEH Ha 6oJiee COBPEMEHHBIE U
aktyanbHble cTaThi) 1. Yu, F.; Xiu, X.; Li, Y.
A Survey on Deep Transfer Learning and
Beyond. Mathematics 2022, 10, 3619.
https://doi.org/10.3390/math10193619
(cTaThsi COAEPKUT COBPEMEHHBIN 0030p MO
MeTtonam transfer learning) 2. Abreha, H.G.;
M3yuenue u aHaau3 crateid ypoBHA 1 Hayajneh, M.; Serhani, M.A. Federated
bernoro criucka (cTarbu B CBOOOTHOM Learning in Edge Computing: A Systematic 7 35

TOCTYTIC)

Survey. Sensors 2022, 22, 450.
https://doi.org/10.3390/522020450 (craThs
MOCBSIIIIEHA WHTETPaluH (peaepaTuBHOTO
oOyuenwus ¢ edge computin) 3. Martinez-
Otzeta, J.M.; Rodriguez-Moreno, 1.;
Mendialdua, I.; Sierra, B. RANSAC for
Robotic Applications: A Survey. Sensors
2023, 23, 327.
https://doi.org/10.3390/s23010327 (cTaThs




npencrasisier 0030p MmetonoB RANSAC u
X MOJM(HUKAINN, OpUEHTHPOBAHHBIX HA
POOACTHYIO OIICHKY ITApaMETPOB B YCIOBUSIX
0OJIBIIIOrO KOJIMYECTBA BHIOPOCOB.) 4. Ren,
J.; Li, C.; An, Y.; Zhang, W.; Sun, C. Few-
Shot Fine-Grained Image Classification: A
Comprehensive Review. Al 2024, 5, 405-
425. https://doi.org/10.3390/ai15010020
(crarbs okycupyercs Ha 3amadax few-shot
fine-grained kiaccudukanumu n300pakxeHMil. )
5. Walsh, R.; Tardy, M. A Comparison of
Techniques for Class Imbalance in Deep
Learning Classification of Breast Cancer.
Diagnostics 2023, 13, 67.
https://doi.org/10.3390/diagnostics 13010067
(cTaThst MPEACTABISAET SMIUPUIECKOE
MCCIIeIOBAaHUE METOJIOB OOPBOBI €
nrcOaTaHCcoOM KJIacCOB B 3a/1aue

TIMAarHOCTUKHU paka MOJIOYHOM KeJIe3bl,
BKJTIOUast oversampling, undersampling u
CUHTETUYECKYIO T€HEPALHIO)

[ToaroroBka k 3a4eTy Bcst ocHOBHas nuTeparypa. 7 13,5
M3yuenne matepuania B mocoouu
"AyrMeHTaI JAaHHBIX I PEIIEHUS

Y P [TpunoxeHHOE METOIMYECKOe TOCo0He 7 5

MpoOeMbl 00yUeHHUsl Ha MaJIbIX JaHHBIX B
TEXHUYECKOU TUArHOCTHUKE"

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,
HpOMe)I(yTO‘IHOﬁ arTeCcralmmn

KonTponb kauecTBa 0cBO€HUS 00pa30BaTeIbHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBeTcTBUH ¢ [Tonokennem o 6aNTbHO-PEUTUHTOBOM CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00YyJarOIIIXCS.

6.1. Kontpoabubie meponpusitus (KM)

Ne | Ce-
KM{mectp

Bun
KOHTPOJISI

HasBauue
KOHTPOJILHOTO
MEPOIPUATHUS

Bec

Makc.
Oamn

HOpH,I[OK Ha4YHCJIEHNS 0aII0B

Yuu-
THIBA-
erca B [1A

Texymnii
KOHTPOJIb

JlaGoparopHas
pabora 1

10

10

3arpy3ka v epBUYHBIN aHATN3
nanHbIX (info, describe) — 1
0ain

[TocTpoeHue ructorpamm u
boxplot — 2 Gama
KomnuecTBeHHasI OllEHKA
nmrcOazaHca KiaccoB — 2 Oaiia
Brissiienne Beiopoco (IQR
wn Z-score) — 2 6anna
BriBoa o Thmax
HECTaHIAPTHOCTH U
BO3MOYKHBIX METOAaX — 3
Oaia

¢ depeHIIMPOBaHHbBIN
3aueT

Texymui
KOHTPOJIb

JlaGoparopHas

pabora 2

10

10

KoppekTHoe pa3zneneHue

MaHHBIX — 1 Oaiut

i epeHIIMPOBaHHBIN

3a4CT




[IpuMeHeHue
RandomUnderSampler — 2
Oama

[Ipumenenne SMOTE — 2
Oama

OOy4eHue MOJEIN B pacyeT
BCEX METpUK — 3 Oasia
CpaBHEeHHE 1 000CHOBAHHBIN
BBIBO/I — 2 Oaia

Texyuui
KOHTPOJIb

JlaGoparopHas
pabora 3

15

15

[ToaroroBka nap u3o0pa>keHUH
— 3 Gama

KoppekTHast apXUTEKTypa ceTn
(shared weights) — 4 6anna
Peanuzanus contrastive loss u
oOyuenne — 4 6ayna
TectupoBanue u accuracy >
70% — 2 Ganna

BriBox n ananu3 — 2 Oana

i epeHIIMPOBaHHBIN
3ayer

Texymmii
KOHTPOJIb

JlaGoparopHas
pabora 4

10

10

['eneparusi JaHHBIX C
BbIOpOCamMu — 2 Oasia
OOyueHue Bcex TpEX Mojenen
(nmuneitnas perpeccus (OLS),
RANSACRegressor,
HuberRegressor) — 3 6anna
Busyanusauus nuHUi
perpeccun — 2 0asia
CpaBHeHue MeTpUK (TabmuIa)
— 2 Oauta

O6ocHoBaHME BbIOOpa
pobactHOrO MeTona — 1 Gann

¢ depeHIIMPOBAHHbBIN
3a4er

Texymui
KOHTPOJIb

JlaGoparopHas
pabora 5

15

15

KauectBerHas npenodpadboTka
CUTHaJa U U3BIICUCHUE
MpU3HAaKoB — 3 Oasta
KoppektHoe coznanue non-I11D
KJIIMEHTOB (pa3zesieHue 1o
Harpyske) — 2 Oaia
Peammzanus FedAvg (umm
ncronb3oBanue Flower) — 5
0amioB

['padux cxogumocTu u
CpaBHEHHE C
[[EHTPAJIM30BaHHBIM 00yUeHUEM
— 3 Oama

AHanu3 BiustHUS non-11D u
ycToiunBoCcTH — 2 Gana

Qg pepeHIIMPOBaHHBIN
3ager

Texymmii
KOHTPOJIb

JlabGoparopHas
pabota 6

10

10

[ToaroroBka maHHBIX — 2 Oaiuia
OO6yuenue source-only momenu
1 TECTUPOBAHHE Ha IEIEBBIX
TaHHBIX — 2 Oaiuia

Peanuzanus DANN mwm MMD
— 4 Oana

CpaBHEHHE pe3yabTaTOB U
000CHOBaHHBIA BHIBOI — 2
Oamta

¢ depeHIIMPOBaHHbBIN
3a4er

Texynmi

Komanaaeit

20

20

Komanna (2—3 yei.) BeiOupaer

i epeHIMpOBaHHBIN




KOHTPOJIb

MUHHU-IIPOEKT

3a/1aqy U3 MpesIoKEHHOTO
CIIMCKA WM TPEeJyIaraeT CBOIO,
COTJIACOBAHHYIO C
npenoaasBaresieM. [IpoBoaut
aHAJIU3 TAHHBIX: BBISIBIISICT THII
HECTaHIapTHOCTH (MaJbie
BBIOOPKH,

nucbOananc, mym, drift, non-1ID
u 1p.). Beioupaer u agantupyer
OJIMH UJTU HECKOJIBKO METO/IOB
(few-shot learning, domain
adaptation, federated learning,
peryisipu3sans, 6alieCoBCKUe
Moxxoabl U Ap.). Peanuzyet
pelIeHne, OIIEHUBAET €T

A (PEeKTUBHOCTD, YCTOMUNBOCTD
1 BBIYMCITUTEILHYIO CTOMMOCTb.
[TonroraBnuBaet oT4ET (5—7
CTp.) U nipe3eHTaruto (5—7
CJaiIoB). 3aIUIIAET TPOCKT.
[Topsimox HauMCIIeHus: 6ANIOB
(maxc. 20):

AKTYaJIbHOCTB Y CJIO)KHOCTb
3agayy — 3 Oayuia

KauecTBo aHanu3a JaHHBIX U
BBISIBJICHUSI HECTAaHJAPTHOCTH
— 3 Oamta

O060CHOBaHHOCTH BbIOOpA U
aJanTanu METo10B — 5
0aJIoB

KauecTBo peanuzanuu u
pe3ynbTaToB — 5 Oania
KauecTBo oTuéra u
Mpe3eHTaum — 2 6ana
3amuTa ¥ OTBETHI HA BOMIPOCHI
— 2 Oasuta

3a4CT

[Ipome-
KyTOUHAas
aTTecTanus

3aueTHasa
pabora

100

CryneHT nogy4aeT 3a4€THBIN
OuseT, cofep Kaluii 1Ba
TEOPETUIECKUX BOTIPOCA M OTHY
MpakTU4YeCcKyto 3a1auy. Ha
[MOATOTOBKY OTBOIUTCS 60
MUHYT.

Onenka BeicTasisieTcs mo 100-
0aJuIbHOM MIKase ¢ y4&éToM
[MOJIHOTHI U TIPABUILHOCTH
OTBETOB

Ha TEOPETHUUECKHE BOITPOCHI
(makcumym 30 6amnoB),
KayeCcTBa aHAN3a
MMPaKTUYECKOH 3a1auu —
BBISIBJICHUS TUTIOB
HeCTaHAAPTHBIX JaHHBIX (10
0aytoB), 000CHOBAaHHOCTH
BBIOOpA U afanTaluu

MeTOJI0B (25 6atoB), OLIEHKH

hb(hHEeKTUBHOCTH U

Qg epeHIIMPOBaHHBIN
3ager




ycTounBocTy Mozenu (15
0aJIoB), a TaKXKe

SICHOCTH M3JI0KCHUS,
CTPYKTYPUPOBAaHHOCTH OTBETA U
PaMOTHOTO MCIIOJIb30BAHUS
tepmuHosioruu (10 6amios).
JIOTIOTHUTENHHO HAYUCIICTCS
10 10 OasI0B 3a OTBETHI HA
YTOUHSIIOIIME BOTIPOCHI
(mpunararorcs).

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun mpoMexyTouHoOi Kpurepnu
P Y [Ipouenypa npoBeaeHus pHTep
arTecTamun OLIEHWBaHUS
CryneHT nojydaeT 3a4€THBIN OUJIET, COACpIKaIIUi IBa

TEOPETUIECKUX BOMPOCA U OJHY MPAKTHUYECKYIO 3a1ady. Ha

MOJIrOTOBKY O0TBOAMTCS 60 MuHYT. OIICHKA BBICTABIISETCS 110
100-6amnpHO# 1IKase ¢ y4€TOM MOJHOTHI ¥ IPAaBUIIBHOCTH

OTBETOB Ha TEOPETHYECKHUE BOMPOCHI (MakcumyM 30 GasioB),

. [KauecTBa aHaMHM3a MPAKTUICCKON 3a]1aul — BBISBICHUS THITOB|B cooTBeTCTBUU
muddepeHIMPOBaHHBIN
sauer HeCTaHIapTHBIX JaHHBIX (10 6amwtoB), 060cHOBaHHOCTH [ mml. 2.5, 2.6

a¢hpexTHBHOCTH U yCTOWYHUBOCTH Mozenu (15 Gato), a
TaKKe SICHOCTH U3JIOKEHUS, CTPYKTYPHPOBAHHOCTH OTBETA U
IpPaMOTHOTO HCIOIb30BaHus TepMuHONorHH (10 Gaos).
JlonoaHUTEIBbHO HauKcligeTcs 10 10 6aioB 3a OTBETHI Ha
YTOUHSIOIINE BOMIPOCHI (TIPUIIAraroTCs).

BBIOOpA U aJanTaiuy MeTo0B (25 0aIoB), OIEHKH [Tonoxenus

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarsl 00yueHus

Ne KM

[1K-13

3naer: - [U-1, [1Y] ocHOBHBIE TUIIBI HECTAHIAPTHBIX JIAHHBIX (MaJible
BBIOOPKH, HECOQTAaHCHPOBAHHBIE TAHHBIC, OOJIBIINE 00bEMBI); Oa30BbIE

alropuTMOB (Harpumep, oversampling, undersampling, mini-batch learning)

JJIA TUITIOBBIX 3a1a4; OrpaHUYCHUA CTaHAaPTHBIX MCTOJ0B IIPH pa60Te C
TaKUMH JaHHBIMUA

+
+

[1K-13

'YMmeer: - [U-1, ITY] 060cHOBBIBaTH BEIOOP METOOB MOBBIIICHUS
hddexTuBHOCTH N 00001IaeMOCTH ( PETYIISIpU3aIisl, YMCHBIIICHHUE
pasmepHocTH MozenH, domain adaptation, UCIIOIB30BAaTh PA3HOCTHBIX
METOJIOB THTIA CHAMCKHUX ceTei, few-shot learning, 6aiiecoBckue MeToIbI)
[U-2, BY] npoBOauTh CpaBHUTENIBHBINA aHATU3 MOAeTeH 1Mo 3 (EKTUBHOCTH,
YCTOMYMBOCTH U O€30MTACHOCTH; YUUTHIBATh NepeoOyuenue, drift u
computational cost

[1K-13

Hmeet npaktudeckuii onbIT: - [U-1, ITY] agexBaTHOTO BRIOOpA M aJanTaIllH
anroputmoB (transfer learning, few-shot learning, federated learning) c
Y4eTOM CTIeU(PUKH HECTaHAAPTHBIX 00bEMOB JJAHHBIX M TPeOOBAHUH K
3ajaqe

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI




IHeuaTHas yyeOHO-MeTOAMYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUmMepamypa:
He npenycmorpena

0) OononrHUMeENbHASL IUMepPamypa:
1.  Hemunos A. K. ®yHKIIMOHAIBHOE U JIOTUYECKOE TPOTPAMMUPOBAHUE :
VY4e6. mocodbue / A. K. lemunos; FOx.-Ypain. roc. ya-1, Kad. [Ipuxman.
matematuka; FOYpI'Y. - Uensiounck : UznarensctBo FOVYpI'Y, 2000. - 58,[1] c.
2.  Scuuukuii JI. H. BBenenue B HCKyCCTBEHHBIA MHTEIUICKT : YUeO.
noco6ue / JI. H. Slcaunkuit. - 2-e uzf., ucnp.. - M. : Akagemus, 2008. - 174, [1 ] c.

8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycMotpenbt

2) MemoouuecKkue YKazanus 0Jis Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1.  AyrMeHTanus IaHHBIX JIJISl pEIIeHUs MPoOIeMbl 00yUSHHS Ha MaJIbIX
JTAHHBIX B TEXHUYECKOW JUATHOCTUKE

U3 HUX: yuebHO-Memooudeckoe obecneyenue camoCmoamenbHol pabomul cnyoenma:
I.  AyrMmeHTtanus JaHHBIX JJIs PELICHHS NPoOIeMbl 00yUEHUsI Ha MaJIbIX

JaHHBIX B TEXHUYECKOU JUAarHOCTHKEC

DJIeKTPOHHAS Y4eOHO-MeToAuYeCKasl IOKYMEeHTaIUs

HaumenoBanue
Bu ecypca B
Ne A peeyp . bubmorpadudeckoe onrcanue
JTUTEPATyphl | DIEKTPOHHOMN
dbopme

Beenenue B ctaTucTudeckoe o0yueHue ¢ npuMmepamu Ha Python :
pykoBozactBo / I. JIxeiimc, 1. Yutton, T. Xactu, P. Tubmupanu ;
nepesoA ¢ anmuiickoro A. FO. 'mapko. — Mocksa : JIMK Ilpecc,
2024. — 846 c. — ISBN 978-5-93700-217-4. — Texkcr :
JIEKTPOHHBIN // JIaHb : 3IeKTPOHHO-OMOIMOTEYHas cucTeMa. —
URL: https://e.lanbook.com/book/464258 (nara oOpareHus:
21.08.2025). — Pexum goctymna: Juisi aBTOPU3. TOJIb30BaTeleH.

OcuoBHas |9bC u3nmarenscTBa
muTeparypa |[JlaHb

['yndemnoy, 5. [mybokoe odyuenue / . I'yndemnoy, . bermkuno, A.
KypBuiis ; nepeBof ¢ anmuiickoro A. A. CauHkuHa. — 2-€ u3g. —
Mockasa : JIMK Ilpecc, 2018. — 652 c. — ISBN 978-5-97060-618-
6. — Tekcr : anekTpoHHbIH // JIaHb : 3EKTPOHHO-ONOINOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/107901 (mara
oOpatenusi: 21.08.2025). — Pexum noctymna: uist aBTOpU3.
MOJIb30BATEIICH.

OcnoBaas [OBC usmarenncTBa
nmureparypa |Jlanb

@mnax, [1. MammuHoe oOyyenue. Hayka U HCKyCCTBO MOCTPOCHHS
QJITOPUTMOB, KOTOpPbIE U3BJIEKAIOT 3HaHUs U3 NaHHBIX / 1. Onax. —
Mocksa : JIMK Ilpecc, 2015. — 400 c. — ISBN 978-5-97060-273-
7. — Texkcr : anekTpoHHbIH // JIaHb : 37EKTPOHHO-ONOINOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/69955 (nara
obpamenusi: 21.08.2025). — Pexxum gocryna: st aBTOPH3.
[10JIb30BATEIICH.

OcuoBHas |9bC usnarenbpcTBa
nmureparypa |JlaHb

HepequB HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOecreueHMS:




1. -Python(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U MH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUITHHbI

No OcHoBHOE 000py/I0BaHUE, CTEHBI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bup 3ansTuii N I_l MpeayCTaHOBICHHOE MPOTpaMMHOE 0OecTiedeHre, UCTIONb3yeMOoe s
al pa3IMYHBIX BUAOB 3aHATUN

333

JlaGoparopHble 3aHATHS (36)

KoMIIbIoTEpBI, IPOEKTOP, 10CKA

HudbdepennmpoBannsbiii 333

KoMIIBIOTEPEI, IPOSKTOP, JOCKA
3a4eT (30) PbL, P P> 4

336

Jlexn (36)

KomMribtoTep, MpoeKTop, JocKa




