MUIUCTEPCTBO HAYKU U BBLICITIETO OBPA30BAINS POCCUMCKON OEJIEPATIAN
DeaepanbHOE rOCY JaPCTBEHHOE OFHKETHOS 00Pa30BATEIbHOC YUPEIHKICHHE
BBICIICTO 0OPa30BAHHS
«KYBAHCKHWHN T OCYZ[APCTBEHHBH‘/'I VYHUBEPCUTET»
DakyIbTeT KOMIBIOTEPHBIX TEXHOJIOTHH U MPUKIIATHOW MaTEMAaTHKH

YTBEPX/AIO:
Hpopelcgo 5

SA¥ I

PABOYAA ITPOI'PAMMA /IMCHUITJIMHBI (MOAYJIA)
B1. B.16 HetipoceTeBBIC TCXHOJIOTHHU

Hanpasacnue noarorosku 02.03.01 MaTteMaTHKa M KOMIBIOTCPHBIC HAVKH

[Mpouns UCKyCCTBCHHBIN MHTCIICKT U AHATHTUKA TAHHBIX

®opma 0O6yUeHHS OUHAs

Ksanudukauus Sakazasp

Kpacnoaap 2025



PabGouas mporpammva auciinmmabl «HelpoceTeBble TEXHOIOTHW» COCTAaBICHA B
COOTBETCTBUU ¢ (pesiepallbHBIM TOCy JaPCTBEHHBIM 00pa3oBaTeIbHBIM CTAHAAPTOM
BeIcImero obpazoBanus (GI'OC BO) mo HampaBmeHmio moaroToBku 02.03.01
Maremartrika U KOMITBIOTEPHBIC HAYKH.

IIporpaMMy cOCTABIII(H): /@, /
E.B. KazakoBrieBa, IOTICHT, KaH/. $u3.-MaT. HAyYK .
v

Pabouas IIporpaMma JUCTTUINIAHBL YTBEPKJACHA Ha 3aCCHaHuA ITCHTPa
HUCKYCCTBEHHOI'O MHTCJUICKTa

potokol Ne 01 «28» aBrycra 2025 1. e é;'T—
Pyxosogurens nientpa UM KoBaitenko A.B. 2 Z
TIOJITHCH

YTBepk/IeHa Ha 3acelaHIy yueOHO-MeToJUUecKol koMuccun (akynbpreTa
KOMIIBIOTEPHBIX TEXHOIOTHH U MPUKIIATHON MaTeMaTUKA

rporoxoi Ne 01 «28» asrycra 2025 1. é/ =
[Ipeacematens YMK daxyiprera Kopanenko A B. = '

/ TIOJITHCH

PerensenTrr:
MocroBoii EBrennii Bukroposud, reHepaibHbli fupekrop OO0 «Ilopran-IOr»,
e-mail: mostovoy(@portal-yug.ru

Jlynenko EBrenuit BeHMaMHMHOBHWHY, JOKTOP SKOHOMMYECKHX HayK, KaHAWUAAT
TEeXHUYECKUX Hayk, Ipodeccop Kadeapbl KOMIIBIOTEPHBIX TEXHOJIOTHH U CHCTEM
®DejepallbHOTO TOCYAaPCTBEHHOTO OIOjKeTHOE 00pa3oBaTellbHOe YUpekKICHUe
BBIcIIeTo oOpasoBaHmi «KyOaHCKUI rocyJapCTBEHHBIN arpapHbI yHHBEPCUTET
mvenn U.T. TpyOmimnay, e-mail: prof. lutsenko@gmail.com



1 Henu u 3a1a49M U3y4YeHUs] AU CHUATIIAHBI (MOILYJIA)

1.1 Ilean ocBOeHUsI TUCUHUILIMHBI

Pa3Butue y cTy/IeHTOB KOMIETEHIMI B 00J1aCTH aHaJN3a U MHTEPIPETAUU MEXaHU3MOB
paboThl KJIIOYEBBIX BHJOB HEHPOHHBIX CE€TEeH, MOATOTOBKM M OOpabOTKM JaHHBIX JJIs
3pPEKTUBHOIO  HEMPOCETEBOrO0  MOJCIMPOBAHUS, OCBOEGHHUS  METOJOB  T'€HETHYECKOU
ONTUMU3ALMH, aJalTalul MoJesed K HOBBIM JaHHBIM, YBEIMUYCHMs Pa3HOOOpaszus BBIOOPOK
IIOCPEACTBOM ayrMEHTaluM, OOBEAMHEHHS pE3YyJIbTaTOB MOJEIEHM ¢ HCIOJIb30BAHUEM
aHcaMOJIeBBIX IOJXOJI0OB, pacueTa M aHajlu3a IOKa3aTeled KadecTBa Mojeled, HeoOXOAMMBbIX
crenuanuctaM B cdepe aHAIMTUKU JaHHBIX, pa3paboTku Al-pemenuii, ynpasienus ML-
UHPPACTPYKTYPOH U PYKOBOJCTBE IPOEKTaMH B 00JIaCTH UCKYCCTBEHHOT'O MHTEJUIEKTA.

1.2 3agaun AMCHUIIIHHEI

1. [TonroroBka naHHBIX [UIsI HEHPOCETEBOIO MOJCIMPOBAHMS, ayrMEHTalus W
aHcamMOJIMpOBaHUE JTaHHBIX

2. AHamu3 apXUTEKTYp HEHPOHHBIX CeTeH (aBTOKOIMPOBINWKH, rpadoBBIC HEHPOCETH,
HETJITyOOKHe HEMPOCeTH Uil pabOThI C TEKCTOM U M300pKEHUSIMU U T.11.).

3. OBnazseHre METOJaMH aJIalITUBHOTO O0yUYeHUS! M TeHETHUYECKUMHU aIrOpUTMaMHU.

4. IlpakTHueckoe OCBOEHME HWHCTPYMEHTOB pealu3aliid HEHPOHHBIX ceTed Ha
dpeiimBopkax tensorflow u keras, B Oubnuotexe Spektral.

1.3 MecTo AucuunanHbl (MOAYJIs) B CTPYKTYype 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucuummaa «HelipocereBble TEXHOJIIOTMH» OTHOCHTCS K dYactd, (Gopmupyemon
y4acTHUKaMU oOpa3oBaTenbHbIX OTHOmeHud bioka 1 «/luctumimbel (Mogynu)» ydeOHOTO
miaHa. Jlis ycnemHoro OCBOCHHS JIaHHOW JUCHHUILIMHBI HEOOXOAMMBI 3HAHUS CIEAYIOIIUX
TUCHUIUIMH: MareMatudeckuii aHanus, Bektopnas anrebpa, OCHOBBI HpPOrpaMMHUpPOBAHUSA,
OO0paboTka nanHbIX Ha Python, MHTeIeKTyalbHbIE METOIBI ONITUMU3AIINN, AHATUTHKA JTAHHBIX,
A/B-tectuposanue u Uplift-monenupoBanue, MatemaTiueckre MOIEIA HEHPOHHBIX CETEH.

1.4 IIpogeccnonabHBIC POJIH B CTPYKTYpe 00pa30BaTeIbHONH NPOrPaMMbl
Ponw 1: Data Analyst (Anarumuk oanHwix)

3aoauu:

1. Cmamucmuyeckuti ananu3s, 6U3yaiu3ayus OAHHbIX, npedsapumenvhas 0opabomxa.

2. Coz0anue npocHo3nvix mooerell

3. llocmpoenue ananumuueckux mooenetl 0 N0OOOePAHCKU OU3HeC-peuleHUll.
Ponv 2: MLOps (Cneyuanucm no skcnayamayuu UH)

3aoauu:

1. DevOps ons ML.

2. Aemomamu3zayus, monumopure ML-cucmem.

3. OnepayuonHoe ynpasieHue sHcusHenHviM yukiom ML-moodeneii.
Ponw 3: AI PM (Meneoawcep npoexmoe HH)

3aoayu:

1. Ynpaenenue HH-npoexmamu om udeu 0o 6nedpeHus

2. Ananusz 6usHec-mpebo8anull U NOCMAHOBKA 3a0ay

3. Oyenxa s¢ppexmusnocmu u ROI UH-pewenuii

1.5 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB 00y4YeHHUs] MO JUCHHUILUIMHE (MOIYJIIO),
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHA 00Pa30BaTEJbLHOM IPOrPaMMBbI

WN3yyenne naHHOW y4yeOHOM JAMCHUMIUIMHBI HampaBieHO Ha (GOpMUPOBAaHUE Y
00yYaromuxcs CIeaYIONX KOMITETeHIIUMA:



Kon, yposensn u HNuaukaTopsl YpoBHU 0cBOEHHSA
dopmyauposka HHIUKATOPOB
KOMIIeTeHIIHH KOMIEeTeHIUH
MF-3
Cnocoben npumensats | MF-3.2 Tlpumensier meromabl
. (b) 3maer wu wucnonb3yer
COBPEMCHHBIE METOJIbI | ONTUMM3AINH [T HACTPONKH
. | CTaHOApTHBIE METOJIBI TOMCKA
ONTUMH3AIMU 7151 00ydYeHHsl | TUIIepIapaMeTpoB  MoJienen
N THIIEpIIapaMeTPOB, TaKHE Kak
Mozenen MAIIMHHOTO | MAIMHHOTO oOyueHwus, | .
. grid search u random search,
o0yueHus, HACTPOMKHU | BKIIOYAst UCTIOJIb30BaHUE . o
. IUIL  HACTPOMKHM  MOJeNei
THIeprIapamMeTpoB 1 pelieHus | MeTooB noucka (grid search,
MalIMHHOIO  O0yuyeHus B
3aja4 UCKYCCTBEHHOTO | random search) u
N . CTaH/JapTHBIX 337a4ax.
MHTEIJICKTA. 0aliecOBCKOM ONTHMU3ANU

ML-4 CnocobGeH mpUMEHSTh

(IT) Bmameer mHCTpYMEHTaMH

MeTonbl  oOyueHus  0e3 OUYHUCTKHU TAHHBIX u
Y ML-4.1 [Ipumenser .
YUUTEIS TUIst aHaim3a npeaBapUTEeILHON
QITOPUTMBI KJIACTEPU3AINH U
CTPYKTYPBI TAHHBIX u IOJITOTOBKA TAHHBIX
MTOHWKCHUS Pa3MEPHOCTH JIJIS
BBISIBJICHUS CKPBITBIX METO/IaMHU MTOHUKCHUS
. pereHus MPAKTHIECKUX
3aKOHOMEPHOCTEH o pa3MepHOCTH u
BU3yAIIM3allMK JUISI aHajIu3a
JTAHHBIX.
DL-1 (IT) 3anaer CKOPOCTb

Crnioco0eH MpUMEeHsITh U (WIIN)
pa3pabarbIBaTh ApXUTEKTYpPHI
rI1yOOKUX HEMPOHHBIX ceTel

DL-1.1 CriocobeH 00BSICHATD
" MPUMEHSITh
MaTeMaTHYeCKHe OCHOBBI
HEHUPOHHBIX CETEH, BKIIOYas
pacyer rpagueHTOB, METOJbI
ONTUMM3ALMU U  AJITOPUTM

0o0y4eHus: B 3aBUCHUMOCTH OT
3ajaun U Habopa JaHHBIX;
BBIOMpAET (PyHKIUIO TOTEPH B
3aBHCUMOCTH OT 3aJlaud |
Habopa JaHHBIX; CIOCOOEH
IPUMEHSTH PETYJISPU3ALHUIO U

IPOPEKMUBAHUE;  BBIOMpAET
pasmep IaKera st
CTOXaCTHYECKOTO

IPaJUEHTHOIO CITYCKa;
MTOHUMAET MPUHLINIT

TpaAUCHTHOI'O CITYCKa

00paTHOro pacupoCTpaHeHUs
omOku  (backpropagation),
11t 3 PEKTUBHOTO OOyUECHHS
Mojeen

DL-1.2 Crnocobex
MIPOEKTHUPOBATh "
peann30BBIBaTh  HETIYOOKHE
HEelpOHHbIE ceTu
(mepuenTpoHsI, MLP),
BbIOMpATh appropriate
GyHKIMM ~ aKTHBallUM |

pEryJsIpU3aluy AJIs pELICHUs
3aja4  KiaccuuKauuM - U
perpeccuu

(IT) Ciocob6en pa3pabaTbiBaTh
n/nnu IIPUMEHSATH
CaMOOPTaHU3YIOIINECS KapThl
Koxonena, Pacmmpsromuiics

HelpoHHblii ra3; CrnocoOeH
pa3zpabaThiBaTh RBF-cetn
(cetn peryispHu3anu,

00001mennsie RBF-cetn)

El

Crnocoben OCYILECTBIISATh
TPYyIOBbIE byHKIUY,
00yCIIOBJICHHBIE

po¢eCCHOHATBHON POJIBIO, B
OITJ «9xoHOMUKA, (PUHAHCHI
1 yIIPABJICHHUE)

El.1 Ilpumenser meronsl u
TEXHOJIOTUM OpraHU3alUh U
yIpaBiI€HUs JaHHBIMH U

YmMmeer IIPUMEHSATD
HEMPOCETEBbIE TEXHOJOTUU B

3HaHUSIMM B (MHAHCOBOH | (PMHAHCOBOU cepe
chepe
El.2 [Tpumensier | YMeeT npuMeHsATh aHCaMOIH

COBpPCMCHHBIC MCETO/bI u

HEUPOCETEN I PEILICHUS




texHosiornu MW s perenus
3a1a4 IIPOrHO3UPOBaHUS
¢dhuHaHCcOBOM cdepe

3ama4y MIPOTHO3UPOBAHUS
(dbunancoBoii chepe

El.3 [Ipumensier
COBPEMEHHBIE  METOJABl U
texnonorun MU niist pemenus

[Ipumensier aHcamOIu
HeWpoceTe sl pelieHus

3alad  OLIEHKH pHUCKOB U
3alad  OLIEHKH pHUCKOB U

yOpaBlIeHUS  pUCKaMH B
yOpaBlIeHUs  pUCKaMH B .

. (uHaHcoBOU cdepe

¢dbuHaHCOBOM cdepe
El1.4 [Ipumensier | YMeer HCIOJIb30BATh
COBpEMEHHBIC ~ METOJABI U | aHCaMOJIeBBIE METOIBI  JUIS
texnonoruu MU ans pemienus | pemenus OTepaTUBHOTO
OTIEPATHUBHOTO YIPABICHUS U | yIPaBICHUS u

CTPAaTErnyecKoro
TUTAHUPOBAHUS B (PHAHCOBOM
JEeATEIbHOCTH

CTPATErnyYecKoro
TUTAHUPOBAHMS B (PMHAHCOBOM
JeATEIbHOCTH

FC-5 CnocobGen mnpoBOAHUTH
(bpOHTHPHBIE HCCIIEOBAHUS B
obractu 0e30IacHOCTH,
JOBepHst U 0OOBSICHIMOCTH

FC-5.2 ObecneunBaeT
0OBSCHEHUS NPUYNH
OPUHATHAS TeX WIM HHBIX
peumieHnii B pe3yJbTaTax
paboThI HCKYCCTBEHHOI'O
MHTEJICKTA

(b) YMeer  IpPUMEHSTH
MOAXOAbl I oOecreyYeHus
OOBSACHUMOCTH, IIOBBLIIICHHS
JIOBEpUsI paboThI
HCKYCCTBEHHOT'O MHTEJIJIEKTA
Bmaneer CTaHIApTHBIMU
WHCTPYMEHTaMU OOBSICHEHHS
B MAIIMHHOM OOy4YeHHU st
MHTEPIpETAUN
Mpe/ICKa3aHui Mojenen
(SHAP, LIME u T.11.)

2. CTpyKTYpAa U cofiepKaHUE TN CIIUIIHHbI
2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMIIMHBI IO BHAaM padoT
O6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTaBIsIeT 4 3a4. ef. (144 gaca), ux pacrpezeseHue
10 BUJaM paboT MpeACTaBIECHO B TabuIe

Cemectpsl
Buj yueOHoii padoThl Beero (4acel)
4acoB 5
KonTakTHas padora, B TOM 4HciIe: 52.3 52.3
AyauTopHble 3aHATHS (BCEro): 50 50
3aHATHSA JIEKIIUOHHOIO TUIA 16 16
JlaGopaTopHble 3aHITHS 34 34
3aHATUS CEMUHAPCKOT0 TUIA (CeMHUHAPBI,
IPAKTHYECKHE 3aHSTHSI)
HNnas koHTaKkTHasA padora: 2.3 2.3
KonTponbs camocrositensaoi padotsl (KCP) 2 2
[Tpomexxyrounas arrecranus (MKP) 0.3 0.3
CamocrositesibHasi padoTa, B TOM 4HcIe: 56 56
KypcoBas padota - -
[TpopaboTka y4eOHOro (TEOpeTHUECKOro) 26 26
Marepuasa




BrinosnHeHe MHIUBUAYAIBHBIX 3a0aHUN
(mOATOTOBKA COOOIICHHH, MPE3CHTAITHI) i i
Pedepar - -
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 30 30
KoHTpoJib: 35,7 35,7
IToaroToBKa K 3K3aMEHY 35,7 35,7
gac. 144 | 144
B TOM 4YHCJIe
Oo0masi Tpy10eMKOCTh KOHTAKTHAA 52.3 52.3
pabora
3a4. Ex 4 4

2.2 CTpyKTYypa QM CHUIINHbBI

Pacripenenenuie Bu10B yueOHOM pabOTHI M UX TPYIOEMKOCTH IO pa3jieiaM JUCITUILIAHBL.
Paznensl (TeMbl) TUCHUILIMHBL, H3YYaeMbIe B 5 cemecTpe

KoaunuecTBo yacoB

Buea
TUTO
Ne HaumenoBanue pasgesioB (Tem) Bce AymutopHas );)Haﬂ
padora
ro padort
a
JI n3 | JP | CPC
1 2 3 4 5 6 7
1 [ToaroroBka qaHHBIX JIJIs1 HEUPOCETEBOTO 13 3 4 6
MO/ICIIUPOBAHUS
2. | ApXUTEKTYypbl HSHPOHHBIX ceTeil. MeTpuKu 30 6 8 16
3. | AnantuBHOe oOyueHHe HeipoceTeil 15 1 6 8
4 WNuctpymeHThI pa3paboTku HelpoceTel Ha 16 5 4 10
TensorFlow u Keras
5 IIpuMeHeHrEe HEUPOCETEBBIX TEXHOJIOTHU B 19 3 6 10
(buHaHcax
WuTepnperanus pe3yiabTaToB U MOBBILICHUE 13 1 6 5
noBepuTenbHOCTH Al-Monenei.
HUTOTI'O no pa3aenam AuCHUNITUHBI 106 16 34 56
KonTpons camocrositenbaoi padotsl (KCP) 2
[Tpomexyrounas arrectauus (MKP) 0.3
[TonroroBka K 3K3aMEHY 35,7
OO0masi TPy10€eMKOCTh MO IMCUMILIHHE 144

Hpumeuanue: JI — nexyuu, 113 — npaxmuuecxkue 3awsmus/cemunapol, JIP

camocmosamenlbHa pa60ma cmy()eHma

2.3 Conep:xxanue pa3iesioB (TeM) TUCHUILIAHBI

2.3.1 3aHATHA JeKIIHOHHOI0 THIIA

— nabopamopmuvie 3anwamus, CPC —

dopma
TeK
HaumenoBanue pa3jaeia ym
Ne Conep:xanue pasaena (TemMbl) ero
(Tembl)
KOHTPO
Jst
1 2 3 4
[ToaroToBKa qaHHBIX TS
s OcHOBBI Tpe10OPaOOTKY JAHHBIX: OYHCTKA
1. | HeiipocereBOro T
JTAaHHBIX, 3aMI0JTHEHHUE TTPOITYCKOB,
MOJICITUPOBAHUS




HanmenoBanue pa3zjiena
(TeMbl)

Conep:xanue paszjaena (TeMbl)

dopma

TeKYIL
ero

KOHTPO
JIsl

3

4

HOpMAaJHM3aIs ¥ MacITabupoBaHHE
MPU3HAKOB.

AyrmeHTanus JaHHBIX: alrOPUTMBI
ayrMEHTAaIlMK U300paXEeHUH U TEKCTA,
WHCTPYMEHTBI PACIIUPEHUS BEIOOPKH.
MeToasl aHcamMO1s JaHHBIX: OATTHHT,

oyrctpai, boostrapping, stacking, blending.

ApPXUTEKTYpbl HEHPOHHBIX
ceredl. MeTtpuku

ABTOKOJMPOBILUKHU: TUIIBI
aBTOKOJIMPOBIIMKOB, IPUMEHEHUE B
C)KaTHM JAHHBIX U U3BJICYEHUH NIPU3HAKOB.
I'padoBbie HElipoceTH: apXUTEKTypa U
HCIOJIb30BaHUE B 3aJ1aue KiIacCu(UKaLUH
rpada.

Herny6okue HelipoceTH Ui paboThI €
TEKCTOM U U300paKEHUSAMU: apXUTEKTYPBI,
0COOEHHOCTH, ONITUMU3ALIHSL.
['eneTnueckue anropuTMsl

MeTpuKu OLIEHKH KauecTBa HeHPOHHbIX
ceTell B 3a/1ayax perpeccuu,
KJaccu(uKanuy, KIacTepu3aluy 1
MIOHM>KEHUSL Pa3MEPHOCTH

AnanTtuBHOE 00y4eHue
HelpoceTren

COBpeMeHHHe METOAbI agaliTalluu
Heipocereit: MAML (Model-Agnostic
Meta-Learning).

HNHcTpyMEHTHI pa3paboTKu
Helipoceteit Ha TensorFlow u
Keras

Ocobennoctu paboThHI ¢ OUOIHOTEKAMU
TensorFlow u Keras: ctpykrypa API,
HacTpoiika runeprnapametpos, Grid Search,
Random Search.

CamMooOyuaroiuecs: CTpyKTYpBbI:
camoopranusymouecs kapTsl Koxonena,
Expanding Neuron Gas, Radial Basis
Function (RBF)-ceTn.

IIpuMeHeHne HeHpOCETEBBIX
TEXHOJIOTUH B (puHaHCaxX

[Iporno3upoBanue GrUHAHCOBBIX
BPEMEHHBIX PSAIOB: BBEICHUE B
(rHaHCOBBIE BPEMEHHBIE PAJIBL,
KJIACCUYECKHE MOJIEIH U NEPCIIEKTUBBI
IIPUMEHEHHUsI HEUpOCeTeN.

OneHka pUCKOB U yNpPaBICHUE PUCKAMU B
(uHaHCOBOM cdepe ¢ IPUMEHEHUEM
HelpoceTeBbIX aHCaMOJIeH.
OrnepaTuBHOE yNpaBIICHHUE U
CTpaTErMueCcKoe MJIAHUPOBAaHUE B
(bMHAHCOBOM CEKTOpE C MCII0Ib30BAaHHEM
HEHPOCETEBBIX PELICHUIA.




dopma

TeKYIL
HanmenoBanue pa3zjiena
Ne Conep:xanue paszjaena (TeMbl) ero
(TeMbl)
KOHTPO
Jas
1 2 3 4
OCHOBHBIE TEXHUKH UHTEPIPETUPYEMOCTH T

HNHuTepnperarus pe3yibTaToB
1 IOBBIIIICHUE

6. | moBepurenbHOCTH Al-
MoAeeun

netipocereii: SHAP, LIME, Partial
Dependence Plots.

O6bsacuumblil U 1 MexaHu3mbl
YBEJIMUCHUS ITPO3PAYHOCTH HEUPOCETEBBIX
MOJEIIEN.

Ipumeuanue: JIP — omuem/3auwguma nabopamopnoil pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti

pabomul, PI['3 - pacuemno-epaghuueckoco 3aoanus, P - manucaumue peghepama, 3 - scce, K - komroxeuym, T —
mecmupogaHue, P3 — peuwienue 3a0au.

2.3.2 3aHATHA CEMHUHAPCKOI0 THIIA
He npenycmoTpensl

Ipumeuanue: JIP — omuem/3auwuma nabopamopuoil pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI'3 - pacuemno-epaghuueckozo 3aoanus, P - manucauue pegpepama, 3 - scce, K - komnoxeuym, T —
mecmupogarue, P3 — pewenue 3a0au.

2.3.3 JlaGopaTopHble 3aHATHUSA

®opma
HaumenoBanue pa3jaeia ety
Ne (TeMbi) HaumeHoBaHue J1a00paTOPHBIX padboT ero
KOHTPO
Jsl
1 2 3 4

JlaGopatopHas pabota Ne 1.
[IpenobpaboTka JaHHBIX
JIaGoparopHas pabota Ne2. AyrmMeHTanuus JIP
JTAaHHBIX

JlaGoparopHast paGota Ne3.
AHcaMOiMpoBaHUe JaHHbBIX

JlabopatopHasi padora Ne4. [IpocToe
IIOCTPOEHHUE HEHPOCETH

JlabopaTtopHas pab6ota Ne5. ABTOHKOIEPHI

[TonroroBka naHHBIX IS
1. | HelipoceTeBOro
MOJIETTUPOBAHUS

ApPXUTEKTYpbl HEHPOHHBIX

2. . JlaGoparopHast pabora Ne6. PaboTta ¢ JIP
ceredl. MeTpuku .
rpadOoBBIMH HEUPOCETIMHU
JlaboparopHas pabota Ne7. JlerkoBecHbIe
HEUPOCETH JIJIsl TEKCTA U N300pakKeHU I
JlaGoparopHas pabora Ne8. Bb100 JIP
AnanTtuBHOe 00ydeHue PATOpHai p p
3. N . TUTIEPTIapaMETPOB U ONITHMHU3AIIMOHHBIE
HelpoceTen
CTpaTeruu
JlabopaTtopnas padota Ne9. JIP
HHCTpyMEHTHI pa3paboTKH
. 9 ['mnepnapamerpuyeckas ONTUMUA3AIUS
4 | HefipoceTed Ha TensorFlow u

Keras JlaboparopHas padota Nel0.

CaMOOpPaHI/ISYIOH_II/ICCSI CCTHU




dopma
TeK
HaumeHnoBaHue pa3aesia yi
Ne (TeMbI) HaumeHnoBaHue J1a0opaTOpPHBIX padoT ero
KOHTPO
Jas
1 2 3 4
JlaboparopHnast pabora Nell. JIP
[IporHo3upoBanue BpeMEHHBIX PsI0B
IIpuMeHeHne HeUpOCETEBBIX
P . p JlaGopaTtopHas pabora Nel2. YmpasieHue
5. | TexHonorui B puHAHCAX
KPEAUTHBIMU PUCKAMHU
JlabGopaTtopHnas padota Nel3. [ToprdenpHoe
pacmpesielieHue aKTUBOB
Nutepnperanus pe3ysbTaToB JIP
Y TIOBBITIICHHC
JlaboparopHast pabora Nel4.
6. | nosepurenbocTH Al- WnTepnperanus npeackazanuii Mmoaenen
Mozeen prip p

Ipumeuanue: JIP — omuem/3auwuma nabopamopuoil pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI'3 - pacuemno-epaghuueckozo 3aoanus, P - manucauue pegpepama, 3 - scce, K - komnoxeuym, T —

mecmupogarue, P3 — pewenue 3a0au.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX Pa0doT (IIPOEKTOB)

He npenycmoTpensl

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eCleYeHUs JJI CaMOCTOSATEeIbHOH pPadoThI
00y4YarOIIKUXCS 10 JUCHHUILIMHE (MOLYJII0)

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeYeHH S JUCLIUILIUHBI
Ne Bun CPC IO BBIIIOJIHEHUIO CAMOCTOSITENIbHOM paboThI
1 2 3
1 |U3yuenue Metoaudeckue yka3zaHUs IO OpraHU3allid CaMOCTOSITEIBHOM
TEOPETUYECKOTO paboThl CTyaeHTOB, yTBepxkaAeHHble YC®, mporokon Nel ot
Marepuana 30.06.2025
2  |Pemenwue 3amau Meroanueckue yka3aHUs II0 OpPraHU3AlMM CaMOCTOSITEIBbHON
paboThl CTYIEeHTOB, yTBepkaeHHble YC®, mpoTtokon Nel ot
30.06.2025

VY4ebHO-MeToIMYeCKHe MaTepualibl Uil CaMOCTOSTEIbHOM pPabOThl OOydarOIIMXCS M3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) mpenocTaBisitoTcs
B (hopMax, amanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS M BOCIIPHUATHS HH(DOpMALINHN:

JUig U1 ¢ HapyLIeHUSIMU 3PEHUS:

— B IieyaTHOU popme yBeTHUeHHBIM MIpU(TOM,

— B popMe JIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha si3b1ke bpaiins.

I[J'ISI JIMI C HAPYUICHUSAMU CIIyXa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.
Jljig U1 ¢ HapyIeHUsIMA OIIOPHO-JBUTaTEILHOTO amnmnapara:




— B IIeYaTHOM opme,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBum ¢ tpeboBanmsimu OI'OC B mporpamma JUCHUIUIMHBI MIPEIyCMaTpUBACT
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYIOLMX 00pa30BaTe/IbHbIE TEXHOJOTHH: UYTCHHE
JEKUUI C HUCIOJIb30BAHUEM MYJIBTUMEIUMHBIX TEXHOJOTMH; METOJ MajlbIX TPy, pa3oop
IIPAKTUYECKUX 3a7a49 U KEHCOB.
ITpu 00yueHnH UCTIONB3YIOTCS CIENYIOIIUE 00pa30BaTEIbHbIE TEXHOJIOTUU:

- TexHomoruss KOMMYHUKAaTMBHOI'O OOy4YeHUs — HampaBieHa Ha (OPMHUPOBAHUE
KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTHU CTY/AEHTOB, KOTOpasi sIBJIsETCs 0a30BOW, HEOOXOIMMOM AJis
aJlanTaluy K COBPEMEHHBIM YCIOBUSAM MEKKYJIbTYPHOU KOMMYHHKALUH.

- Texunonorus pasznoypoBHeBoro (auddepeHInPOBaHHOIO) OO0ydYeHHUsi — IMpeJroaraer
OCYIICCTBIICHUE IT03HABATEIHPHON JEATEIHHOCTH CTYICHTOB C YYETOM WX WHIWBHIYaJTbHBIX
CIOCOOHOCTEH, BO3MOKHOCTEH M HMHTEPECOB, MOOMIPSS WX PEaTM30BBIBATH CBOM TBOPYECKUU
noreHnuan. Co3laHue W HCIOJIb30BAHUE JMATHOCTUYCCKUX TECTOB SIBIICTCS HEOTHEMIIEMOM
YaCThIO JIAHHOW TEXHOJIOTHH.

- TexHomorus MoayJbHOrO O0Oy4YeHMsI — TMpeAyCMaTpUBAET JEJIEHUE COJAEPIKAHUS
JUCLUIUIMHBI HA JOCTATOYHO aBTOHOMHBIE pa3ziesbl (MOLyJ N ), MHTErpUPOBaHHbIE B 001U KypC.

- HudpopmanmonHo-kommyHukanMonusle TexHoigorun (MKT) - pacmupsiror pamku
00pa30BaTENIFHOTO IPOIIECCa, MOBBINAS €ro MPAKTUYECKYI0 HAlpaBICHHOCTb, CIIOCOOCTBYIOT
UHTCHCU(UKAIIMM CaMOCTOSATENIbHOM padOThl y4yallMXCsl W IOBBILIEHHIO I103HaBaTEIbHON
aktuBHOCTH. B pamkax VKT BbiensatoTcs 2 Buaa TEXHOIOTHI:

- TexHomOrusi HCIOJIB30BAHUA KOMIIBIOTEPHBIX TPOTPaMM — TO3BOJSET APPEKTHBHO
JIOTIOJTHUTH Mporiecc 00yUeHHs A3bIKY Ha BCEX YPOBHSX.

- VIHTepHEeT-TeXHOJOTMU — TMPEAOCTABISIIOT IIUPOKUE BO3MOXKHOCTH JUIsl TIOMCKA
uHpOpMalLny, pa3paboTKU HayYHbBIX IPOEKTOB, BEJICHHs HayYHBIX UCCIIEIOBAHUI.

- TexHomorusi MHAMBHUIyaNU3alUd OOyYEHHs — TIOMOTaeT pealin30BbIBATH JMYHOCTHO-
OpUEHTUPOBAHHBIM MOJXOJA, YYMTHIBAas WHIUBUAYalIbHblE OCOOEHHOCTM U MOTPEeOHOCTH
YYaIUXCH.

- IIpoekTHas TEXHOJOTWsSI — OPHEHTHUPOBAHA HA MOJEIMPOBAHHE COLHUAIBHOIO
B3aUMOJCUCTBUS YYallUXCA C LEJIBI0 PEIICHHUS 3aJadyd, KOTOpas OIpeAeisaeTcs B paMKax
npohecCuOHANBHOM MMOATOTOBKH, BBIIEISASA Ty UM UHYIO IPEIMETHYIO 00J1acTh.

- TexHonoruss oOydeHHs B COTPYJHHYECTBE — pealiu3yeT HJACI0 B3aUMHOI0 OO0y4eHWS,
OCYLIECTBIISAI KaK WHAVBUAYAJIbHYIO, TaK MW KOJUIEKTUBHYIO OTBETCTBEHHOCTb 3a pEILEHHUE
y4eOHBIX 3a7a4.

- Hl’”pOBaSI TEXHOJIOTHA — IMO3BOJIACT pa3BUBATh HABBIKU PACCMOTPCHUA pAda BO3MOKHBIX
CII0CO00B peuicHu-d HpO6JICM, AKTUBU3UPYA MBIIUICHHUC CTYICHTOB U PACKPBIBAA JIMYHOCTHBIMN
MOTCHIHUAIT KaXXKI0I'0 yHaerocs.

- TexHomorusi pa3BUTHS KPUTHUYECKOT'O MBIIIJIEHUS — CHOCOOCTBYET (POpPMUPOBAHUIO
Pa3HOCTOPOHHEH JMYHOCTH, CIIOCOOHOW KPUTHYECKH OTHOCUTHCS K HH(GOpMallUU, YMEHHUIO
0TOMpaTh UH(OPMALIHIO [T PELICHHS TOCTABICHHON 3a]auu.

KommuiekcHoe wHcronb30BaHHE B y4E€OHOM IMPOLIECCE BCEX BBIIIEHA3BaHHBIX TEXHOJIOTMH
CTUMYJIUPYIOT JIMYHOCTHYIO, WHTEJUIEKTYaJlbHYI0 AKTHBHOCTb, Pa3BUBAIOT I103HABATEIIbHBIE



MPOIIECCHI, CIMOCOOCTBYIOT (hOPMHUPOBAHUIO KOMIIETCHIIM, KOTOPHIMU JOJDKEH 00J1a1aTh
OyIyluil CieluancT.
OCHOBHBIE BUJIbI HHTEPAKTUBHBIX 00Pa30BaTEIBHBIX TEXHOJIOTUI BKIIFOYAIOT B CEOS:

- pabota B MaJbIX Ipymnmnax (KOMaH/€e) - COBMECTHas! e TEIIbHOCTh CTY/IEHTOB B IPYIIIE M0/
PYKOBOJICTBOM JIMJIEPA, HAIIpaBJIEHHAs HAa pelIeHre o0LIel 3ajaun yTEM TBOPUECKOI'O CJIOKEHUS
pe3yNbTaTOB HWHAMBUAYyAJIbHONH pabOThl UJICHOB KOMAHIbI C JCJIEHHEM IIOJIHOMOYUH U
OTBETCTBEHHOCTH;

= HPOCKTHAA TCXHOJIOTHA - UHAUBUAYAJIbHAA UJINW KOJIJICKTUBHAA ACATCIBHOCTD IO 0T60py,
pacnpeaciCHuo 1 CUCTEMaTu3ali MaT€puaia 110 OHpe,I[CJIeHHOfI TEME, B pPE3YJIbTATE KOTOpOﬁ
COCTAaBJIACTCA IMPOCKT,

- aHaNu3 KOHKPETHBIX CUTYyallUi - aHalu3 PeajbHBIX MPOOJEMHBIX CHUTYyallMil, UMEBIINX
MECTO B COOTBETCTBYIOIIEH 00MacTH Mpo(ecCHOHANBHON NeSTeNbHOCTH, U MOWCK BapUaHTOB
JTYYIINX PELICHUH;

- pa3BUTHE KPUTUYECKOTO MBIIIJICHUS — 00pa3oBaTelibHAs EATEIbHOCTD, HAlpaBJICHHAs Ha
pa3BUTHE Y CTYJIEHTOB Pa3yMHOT0, PE(ICKCUBHOIO MBIILICHUS, CHOCOOHOTO BBIIBUHYTH HOBBIC
UJICU ¥ YBUJICTh HOBbIC BO3MOXHOCTH.

[Tonxon pa3dbopa KOHKPETHBIX 3ajJjad W CUTyalud MIMPOKO HCIIOJIb3YETCS Kak
npernoiaBaTesieM, Tak U CTYJACHTAaMH BO BpeMs JICKIMH, JAOOpAaTOPHBIX 3aHATHA M aHAIn3a
pe3yJIbTAaTOB CaMOCTOSITEIBLHON pabOThl. DTO OOYCIOBIECHO TEM, YTO MPHU HCCICAOBAaHUU H
PELICHUH KaXKJJOW KOHKPETHOM 3a/1a4l UMEETCs, KaK MPaBUIIO0, HECKOJIBKO METOIOB, a 3TO TpeOyeT
pa3z0opa 1 OLIEHKHU L[eI0M COBOKYITHOCTH KOHKPETHBIX CUTYallUi.

KOJINYECTBO
Bun Hcnonb3yemble HHTEPAKTHBHBIE
Cemectp HHTEPAKTHBHBIX
3aHSATUSA o0pa3oBaTe/ibHbIE TEXHOJOTUHN
JacoB
HpaKTI/IIICCKI/Ie 3aHATUA B pem/IMax
5 JIP B3aUMOJICICTBUS «IIPENOJABATENb — CTYACHT» U 8
«CTYJIEHT — CTYJICHT)
HToro 8

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapei, JIP — nabopamopuvie 3anamus, CPC —
camocmosmenvhas paboma cmyoenma

Temsbl, 3a1aHust U BOMPOCHI JUIsI CAMOCTOSITENIbHOW pabOThl NMpHU3BaHbl CHOPMUPOBATH
HaBBIKKW ITOHCKa I/IH(l)OpMaIII/II/I, YMCHUA CAMOCTOATCIBHO pPaCllupiaTb U er'IY6J'I$ITI) 3HaHUA,
MOJIyYEHHBIE B XO/1€ JIEKIIMOHHBIX U MPAKTHUECKUX 3aHATHH.

[Toaxon pazbopa KOHKPETHBIX CUTYAIM IIMPOKO UCTIOIB3YETCS KaK MperoaBaTeeM, Tak
U CTyJIeHTaMH{ IIpU MPOBEICHUH aHAJIN3a PE3yJIbTaTOB CAMOCTOSTENIbHONU PaOOTHI.

I[J'ISI JuL ¢ OrpaHM4YC€HHBIMH BO3MOXKHOCTAMH 300POBBA NPECAYCMOTPEHA OpraHu3alusa
KOHCYJIbTAIMH C MCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

Jns muu ¢ HapymIeHUsIMU 3pEHHUS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jnist a1 ¢ HapyIIEeHUsIMH CiTyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst L ¢ HapyIIEHUSIMU OITOPHO-JBUIaTEIbHOTO almnapara:

— B I1e4aTHoi (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUis a1l ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTpPEHA OpraHHU3alus
KOHCYJIBTAIMH C MCIIOJIb30BaHMEM DIIEKTPOHHON TIOYTHI.



JlaHHBII TIepeYeHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
00yJaromuxcs.

4. OHeHO‘IHbIe U MCTOANYCCKHUC MaTepI/IaJII)I
4.1 OueHouyHble CcpeAcTBa UIS  TEKYIIEro
NMPOMEKYTOUYHOI aTTeCTAlNU

KOHTPOJISI  yCIIeBaeMOCTH H

OneHouHbIe CpelcTBa MpPEJHA3HAYCHBl U KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHKEHUI 00yYaromMXcs, OCBOMBIIKX IMPOrpaMMy ydeOHoW nucuuiuimHbl «HeiipoceTreBbie
TEXHOJIOTUI.

OueHoOYHBIE CpeACTBa BKIIOYAET KOHTPOJBHBIE MaTepPHANIbI U MPOBEICHHUS TeKYIIero
KOHTPOJIsl B JOpPME TECTOBBIX 3aJlaHH, JTaA0OPaTOPHBIX pabOT U MPOMEKYTOUHON aTTeCTALUH
B JOpMe BOIIPOCOB M 33JaHUI K IK3aAMeEHY.

OneHouHble cpencTBa Ui HMHBAJIMIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU

37I0POBBSI BEIOMPAIOTCS C YUETOM WX MHIUBHYaIbHBIX CUXO()U3NIECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH HHBAIH/IAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
NPEOCTABIISICTCS JOTIOJHUTEIFHOE BPEMS /IS IIOATOTOBKM OTBETA HA SK3aMEHE;

— IpY [IPOBEJICHUU MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB 00yUEHHS MHBAIUAOB U JIHII C
OTPaHUYECHHBIMH BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCSI UCTIONB30BAHUE TEXHHUYECKUX
CPE/CTB, HEOOXOAMMBIX UM B CBSI3U C X MHIMBHIYaIbHBIMU OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCSl C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M HHBAIMAOB TMPOIEIypa OLEHUBAHUS pE3YyIbTaTOB OOyYeHHS MO JAUCHHMIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHWBaHMS PE3yIbTATOB OOYYEHHS] WHBAJIHMIOB U JIMIl C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH  3JI0POBbSI IO JUCHUIUIMHE (MOJYJIIO) TMperycMaTpuBaeT IPeI0CTaBICHUE
uHpopManuu B QGopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM HUX 370POBbSI M BOCIPUSATHS
uH(popMauu:

JInst Tin ¢ HapyIeHUsIMH 3pSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist Ti1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
00ydaronuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB /sl TeKYLIeil U MPOMeKYTOYHOM aTTecTAluT

Ne Kon HaumeHnoBanue

H/' KonTtpoaupyemsie pa3iensl (TEMbI) KOHTPOJIMPYEMOMH OLICHOYHOI'O CPEJICTBA

I JIUCHHUIIINHEBI KOMITETEHITUH (MITH Texymuit IIpomexxyTouHas

€€ JacTH) KOHTPOJIb aTTecTalys

IToaroroBka DaHHBIX IS ML-4.1 Tecmuposanue Bonpocbl k

1 | HEHpOCETEBOro Jlabopamopeie | yysqyeny 3, 4, 21,
MOJICIMPOBAHHSI pabomol Ae1-3 26
ApXI/ITeKTprI HCﬁpOHHBIX DL-1.1; DL-1.2 Tecmupoeanue, Bonpocwr k

2 5 M Jlabopamopnvie axzameny 1-3, 9,
ceren. VICTpUKH pabomer Ned-T 11, 27-30
AJIANITHBHOE O6y‘lCHI/IC MF-3.2 Tecmupoeanue Bonpocwr k

3 . . Jlabopamopuas axzameny 5,6
HEHUPOCCTEU pa60ma No8




HHCTpyMEeHTHI pa3paboTKH MF-3.2; ML-4.1; | Tecmuposanue, Bonpocer x

Helpoceteit Ha TensorFlow u DL-1.1; DL-1.2 Jlabopamopnwie | oxsameny 7,8, 12-
4 Keras pabomur Ne9-10 17, 22-24
[TpuMeHeHNE HEUPOCETEBBIX E1.1, E1.2, E1.3, | Tecmuposanue, Bonpocer k
5 | TexHOJIOTHI B (hMHAHCAX El.4 Jlabopamopnvie | sKsameny 25

pabomur Nel[-13

HNHuTepnperarus pe3ybTaToB U FC-5.2 Tecmuposanue, Bonpocer k
MOBBIIIICHUE IOBEPUTEITHHOCTH
Al-moneneit

Jlabopamopuas axzameny 18-20
paboma Nel4

IMoka3aTesin, KpUTEPUH M IIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH N

CooTBeTcTBHE IIOPOrOBOMY VPOBHIO OCBOEHHMS KOMIIETEHUMH IJIAHUPYEMbIM
pe3ysbraTaM 00y4eHHs U KPUTEPHSIM MX OIICHUBAHUS (OLICHKA: YIOBJIETBOPHUTEIBHO):

MF-3 b

ML-4 11

DL-11I

FC-5Bb

El

Cnocoden npumenamo coepemeHHble MEmOoObl ONMUMUAUUU 0713 00yYeHUs
Mooeneli MAWUHHO20 00yYeHUs, HACMPOUKU ZUNEPRAPAMEMPO8 U PeuleHUs
3a0ay UCKYCCMEEHHO20 UHmelleKma.

3HaeT M UCTOJB3YET CTAaHJAPTHBIC METO/IbI TIOMCKA TUIIEPIIapaMETPOB, TAKUE KaK

grid search u random search, a5 HacTpOIKK MOAENeH MAIIMHHOTO O0YUYCHHS B
CTaHJapTHBIX 3aja4ax.

Cnocooen npumenams memoodvt 00y4yeHus 0e3 yuumena On4 aHAIU3A
CIMPYKHYpbl OAHHBIX U BbIAGIEHUA CKPIMbBIX 3AKOHOMEPHOCM el

[Tpumensier cTannapTHble OuOnHOTeKH s oOyueHus Oe3 yuutens (ScikitLearn)
NOHMMAaeT 0a30Bble MOJAENM JJI KIACTEPHOTO aHajiu3a (Heuepapxuueckas
wiacrepusanusi - K-cpennux dbscan umepapxuueckas KIACTEpU3aLUs) METOJbI
noHmwkeHus pazmepHoctu (PCA t-SNE)

Cnocooen npumenamo u (unu) paspadamsviéams apxumexmypbvl 2iy0OKuUx
HeUpPOHHbIX cemell

BriOupaer pyHKINIO aKTUBALIMK U CTENIEHb CBA3HOCTU HEMPOHOB B 3aBUCHMOCTH
OT 3aJ]a4M; MPUMEHSIET 00OpAaTHOE PacIpOCTpaHEHUE OMMOKH /I OOHOBIICHUS
BECOB HEHPOHOB; BBIOMpAET criocod (opMUPOBaHUS HadyaIbHbBIX 3HAUEHUI BECOB
HEHPOHOB

Crniocob6eH pazpabaTbiBaTh MHOTOCIOWHBINA NEPCENTPOH

Cnocoben nposodums ¢pponmupnsle ucciedo6anus ¢ obnacmu de3onacHocmu,
ooeepus u 00vbACHUMOCHU

YMeeT NpUMEHATh MOAXOAbl A oOecreueHus: OOBSICHUMOCTH, IOBBIIICHUS
JoBepHst pabOThl HCKYCCTBEHHOTO MHTEIUIEKTa

Brnageer cranaapTHBIMU HHCTPYMEHTaMH OOBSCHEHUS B MAalIUHHOM O0YYEHHUH
JUlsl nHTepnpeTanuu npeackaszanui mogenei (SHAP, LIME u 1.11.)

Cnocoben OCYIIEeCTBJIATH TPYAOBbIE pynxuumn, 00yCJIOBJICHHBIE
npogeccnoHanbHOi poabio, B O/l «KIxoHOMHUKA, PMHAHCHI M YIIPABJICHUE»
YMeeT MpuMEeHATh HEUPOCETEBbIE TEXHOIOTHHU B (prHAHCOBOM cepe

YMmeer npuMeHsTh aHCcaMOJIM HelpoceTei /Ui peleHus 3a1a4 NporHo3UuPOBaHUs
¢dbuHaHCOBOM chepe

[Tpumensier ancamOuin HelipoceTe Ui peleHus 3a1a4 OLEHKH PUCKOB U
yIpaBlieHus: puckamu B puHaHCOBOM chepe

YMeeT UCToIb30BaTh aHCAMOJIEBbIE METO/IbI [Tl PELLICHHsI OTIEPaTUBHOTO
YIpaBIeHUS U CTPATErNYECKOro MIIaHUPOBAHUS B (PMHAHCOBOH 1€ATEIbHOCTH



CootBercTBHE §230BOMY YPOBHIO OCBOCHHSI KOMIIETEHUUH TUIAHUPYEMBIM pe3yJbTaTaM
00yUYeHHsI U KPUTEPHUSIM UX OLICHUBAHHS (OLICHKA: XOPOIIIO):

MF-3 b Cnocoben npumenams coépemeHHble MEemOObl ONMUMUSAUUU 0N O0OYyUEeHUsA
Mooenell MAWUHHO20 00y4UeHUs, HACMPOUKU ZUNEPRapamempos u peuieHus
3a0ay UCKYCCMEEHHO020 UHMmelleKma.
3HaeT ¥ UCTOJB3YeT CTAaHJAPTHBIC METO/IbI TOMCKA TUIIEPIapaMeTPOB, TAKUE KaK

grid search u random search, aJs HacTpoMKK MoeJIel MaTUHHOTO 00YYCHUS B
CTaHJAPTHBIX 33auax.

ML-4I1 Cnocoben npumenamo memoovbl o00OyueHus 0e3 yuumensn O0aA AHAIU3A
CMPYKMYpbl OAHHBIX U 8bIAGINEHUA CKPLIMBIX 3AKOHOMEPHOCHm Tl
Bnageer MHCTpyMEHTaMHM OYHMCTKM JaHHBIX M MPEIBAPUTENbHON IMOATOTOBKH
JAHHBIX METOJAAMH TIIOHM)KCHHUS Pa3MEPHOCTH W BH3yallM3allud I aHAJIM3a
JAHHBIX.

DL-111 Cnocoben npumenameo u (unu) paspadbamosléams apxumeKmypul 2iyo00Kux

HelpOHHbIX cemell

3amaeT cKopocTh 00yUYEeHHsI B 3aBUCUMOCTH OT 33Jlaui U Habopa JaHHBIX;
BBIOMpaeT (PyHKIUIO MOTEPh B 3aBUCUMOCTH OT 33/1a4H U Habopa TaHHbBIX;
CIOCOOEH MPUMEHSTH PEryJISIpU3alliI0 U IPOPEKUBAHNE; BHIOMPAET pa3Mep MmakeTa
JUISL CTOXaCTUYECKOr0 IPaJUEHTHOIO CIyCKa; TOHUMAET MPUHIUI TPaJUEHTHOTO
CIycKa

CriocobeH pazpabaThiBaTh H/WIIH IPUMEHSATH CAMOOPTaHU3YIOLIHECS KapTh
Koxonena; Criocoben pa3pabarsiBath RBF-ceTu (cetu perynspusanum,
00o06mennsie RBF-cetn)

FC-5b Cnocoboen npoeodums hponmupmsle ucciedosanus ¢ ooaacmu 6€30nacHocmu,
oosepus u 00vACHUMOCU
YMeer NpUMEHATh MOAXOABI Ui obOecredeHus: OOBSCHUMOCTH, MOBBIIICHUS
noBepusi pabOThl HICKYCCTBEHHOTO MHTEIUIEKTa
Brnazmeer cranmapTHBIMH HHCTPYMEHTaMH OOBSICHEHUS! B MAIIMHHOM O0y4YeHHH
JUTsL UHTeprpeTaun npeackasanuit moaeneit (SHAP, LIME u 1.11.)

El Cnocoben OCYIIECTBJISATH TPY/J10BbI€e dyHnkum, 00ycJI0BJIEHHbIE
npogeccnoHanbHOi poasio, B O/l «KIxoHOMHUKA, PUMHAHCHI M YIIPABJICHUE»
YMeeT npuMeHITh HEMpOCETEBbIE TEXHOIOTUHU B (prHAHCOBOM chepe
YMmeeT npUMeHsATh aHCaMOJIM HeHpoceTel A pelieHus 3a/1ad MPOrHO3UPOBAHUS
¢dbuHaHCcOBOM chepe
[Tpumensier ancamOau HeWpoceTed Ui pelleHus 3ajad OLIEHKU pPHCKOB H
yIpaBleHUs puckamu B (pruHaHCOBOM chepe
YMeeT ucCHosib30BaTh aHcaMOJIeBble METOJBl JUISL pEIIEHUs ONEepaTUBHOIO
YIpaBIEHUS U CTPATErNYECKOro IJIaHUPOBAHUS B (PMHAHCOBOH 1€ATEIbHOCTH

CooTBeTcTBHEC MNPOABHHYTOMY VPOBHK) OCBOCHHS KOMIICTCHIMHM IJIAHUPYEMBIM
pe3ynbTaTaM 00yUeHHs U KPUTEPUSAM HX OIICHHBAHUS (OLEHKA: OTJIMYHO):

MF-3 Cnocoben npumenams coépemMeHHble MemoObl Onmumulayuu 011 00y4ueHus
Mooeneil MAWURHO20 00Y4eHUA, HACMPOUKU ZUNEPRApAMempos U peuieHus
3a0ay UCKYCCMEEHHO20 UHMmelleKma.
3HaeT U UCTOJIb3yeT CTAaHAAPTHBIC METOIBI IOMCKA TUIIEPIIAPAMETPOB, TAKUE KaK

grid search u random search, /1 HacTpolKKM Mo/ieIel MaITMHHOTO 00Y4YEeHHUsI B
CTaHJapTHBIX 3a/1a4ax.

ML-4 Cnocoben npumenams memoovt o00yueHus 0e3 yuumensa O0aa aAHAIU3A
CMPYKMYypbl OAHHBIX U 8bIAENEHUA CKPLIMBIX 3AKOHOMEPHOCHmEll
[Ipumensier crangapTHble OuOMMOTEKH s 00ydueHus: Oe3 yuurtens (ScikitLearn)
NOHMMaeT 0a30Bble MOJENM Ui KJIACTEPHOro aHanu3a (Heuepapxudeckas



kiaacrepuzanus - K-cpemnux dbscan wmepapxudeckas KIaCTEpU3AIMS) METOJIbI
noHmwkeHus pazmepHoctu (PCA t-SNE)
Bnanmeer WHCTpyMEHTaMH OYHMCTKH JAHHBIX M TIPEABAPUTEIBHON IMOITOTOBKH
JAHHBIX METOJAAMH TOHWKCHHSI Pa3MEPHOCTH M BU3yAIM3allMHd IS aHaIHu3a
JTAHHBIX.

DL-111  Cnocoben npumenameo u (unu) paspadbamosléanms apxumeKmypul 2uyo00oKux

HeUpoOHHbIX cemell

[TpuMeHsieT onTUMU3ATOPBI K PYHKLUU OTEPh JUIsl N30€KaHus MPOOIEMHBIX
cuTyanuii Ha Janamadre GyHKIUN MOTeps (HapuMep, OBpar, CEAI0BbIE TOUKH U
T.IL.);

BU3yAIM3UPYeET JaHImadT GYHKIUHU TOTEPh;

BHE/IPSIET IAKETHYIO0 HOPMAJIM3ALMIO B apXUTEKTYpy HEHPOHHOH CETH;
IPUMEHSIET [l 00y4eHHs HEHPOHHBIX CETEW METO/Ibl ONTUMHU3ALUU BTOPOTO
nopsinka (JIesenbepra-MapkBapara);

Bnageer criocobamu 60pb0BI ¢ IepekpyToM B ceTsix SOM; 3HaeT MPUHIIHITBI
HOCTPOCHUS Pa3AeSIIOIUX runeprnoBepxHocTeit; CriocobeH aanTUBHO
MIPUMEHSTh HEHPOHHBIC 9X0-CeTH (pe3epByapHoe oOydenue); CrocoOeH
pa3pabaThiBaTh OrpaHUYEHHbIE MAIIMHBI bosbIiMaHa 1 rIyOOKUe CeTH TOBEpHS;
Crnocoben npumensats ELM

FC-5b Cnocoboen npoeodums hponmupmsle ucciedosanus ¢ ooaacmu 6€30nacHocmu,
0osepus u 00vACHUMOCHU
YMeer NpUMEHATh MNOAXOAbI s obOecneueHus: OOBSCHUMOCTH, IOBBIIICHUS
JoBepHst pabOThI HCKYCCTBEHHOTO MHTEIUIEKTA
Brnaneer ctanapTHBIMU MHCTPYMEHTaMU OOBSCHEHHsI B MAllMHHOM O0Y4YEeHUU
JUIsl UHTepnpeTanuu npeackazanuit moaenei (SHAP, LIME u T.11.)

El Cnocoden OCYLIECTBJIATD TPYAOBbI€ (yHkunum, 00yCJI0BJICHHBbIEC
npogeccnoHanbHOI poabio, B O/l «IxoHOMHUKA, PUMHAHCHI M YIIPABJICHUE»
YMeeT NpuMeHsITh HellpoceTeBble TEXHOIOIUN B (PMHAHCOBOM cepe
YMeeT npuMeHATh aHcaMOIM HelpoceTel ISl peleHus 3aJa4 MPOrHO3UPOBAHUS
¢dbunaHCcOBOH cdepe
[TIpumensier ancamOnu HeilpoceTeil A pemieHus 3a7ad OLEHKH PHUCKOB H
yIpaBJIeHUs! puckaMu B (PHAHCOBOM cdepe
YMeeT WUCHOIB30BaTh aHCaMOJIEBble METOJbl Il pPELIEHUs ONEepaTUBHOTO
yIpaBJIE€HUsS U CTPATErNYECKOT0 MJIaHUPOBAHUS B (UHAHCOBOI 1€ATETLHOCTH

TunoBbie KOHTPO/IbHBIC 3aJaAHUS WM HHBIE MATEPHAJIbI, HCOOXOAUMbIE /151 OLICHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA AEATEJbHOCTH, XaPAaKTEPHU3YIOLIUX ITANbI
(popMHpOBaHUSI KOMIIETCHIHI B Ipo1ecce OCBOCHHUS 00pa30BaTeIbHOM NPOrPaMMbI

Ilpumep mecmupoeanusn
Bonpoc 1:Ymo saenaemcsa yenvto npoyecca Hopmanuzayuu OaHHvIx?
A. Yoanenue 6v16pocos u anomanuii
B. Macumabupoeanue écex npusnaxkos K 0OHOMY OUANA3OHY
C. Hosviwenue xoruvecmsa HabOOeHUL 8 8b100PKe
D. HU3zmenenue nopsaoka cnedo8anus 31emMeHmo8 6 8bl0opke

Bonpoc 2:Kakoit memoo npeonaznauen 011 agmMomamuieckozo 006aenenus paznooopasus 6
OanHble NYMEM MooupuKkayuu cyuiecmeyrouux 00vexkmoeg?

A. Over-sampling

B. Augmentation

C. Under-sampling

D. Clustering



Bonpoc 3: Kakue oannsie nazviearomcea ""'nponyuwiennoimu’’?

A. lannvle, omuocsawuecs Kk Opyeum Kamecopusm

B. Hexoppexmmvie OaHHble

C. He3nauumenvhvie 015 Mooenu OaHHbvie

D. Omcymcmeue ungpopmayuu no HeKOmopsviM NPUSHAKAM 8 HEKOMOPbIX 00beKmax

Bonpoc 4: /lna uezo npumensemcsa memoo bootstrap sampling?

A. J[nsa ymenvulenus pazmepos mpeHuposouHol 8b100pKU

B. J/Ina ¢hopmuposanus penpezeHmamusHuix 66100pOK RYMEM CAV4aAH020 0mOopa ¢ 8036pamom
C. lna punompayuu wymoe uz 0aHHbx

D. J[na yoanenus oyoauxamos uz Habopa 0aHHvIX

Bonpoc 5: Ilouemy saricno oopadbamuleams nponyujennsle 3Ha4eHus 6 OGHHbIX?
A. Ilponywennvle 3Hauenus 3aMeoJIsI0m 8blYUCIeHUs

B. Mooenu uacmo nioxo pabomarom ¢ 0omcymcmeyrouumMy 3Ha4YeHUsMU

C. Omo ynyuwaem uumaemocms OaGHHbIX

D. Be3z obpabomxku nosviuiaemcs 6epoSmHOCHb JLOHCHONOLONCUMETbHBIX OUUDOK

Bonpoc 6: Haznauenue mexnuku ayemeHmayuu OAHHbIX 6 npoyecce 00y4eHusn Helupocemu:
A. Coenams modenb meHee uy8CmeumenbHOU K USMEHEeHUsM Cpeobl

B. Crnuzumo yposenv wiyma 6 cucnane

C. Uckyccmeenno ygeruuums 00vem OaHHbIX

D. Bce nepeuucnennoe eepno

Bonpoc 7: Kax naszvieaemca npouedypa 00veO0uHeHUs MHOMCECHEA HeOOoIbuiux 8blO0POK 6
00HY Oonbuiyo?

A. Ensembling

B. Bootstrapping

C. Cross-validation

D. Aggregating

Bonpoc 8: Ocnoenoii hedocmamok nooxooa ayemenmayuu OGHHHIX — IMO:
A. Cnoocnocmo ebiuucieHull

B. Ilomeps mounocmu mooenu

C. Upeszmepnoe ygenuuernue 06vemo8 OGHHbIX

D. Bozmooicnoe nosenenue uzdblmouHblx NOGMopeHull OaHHbIX

Bonpoc 9: Ilpu évibope nooxooauiezo cnocoda HOPpMAIU3auUU 6a}HCHO YULUMbIEANb:
A. Tun ucnonv3zyemvix OaHHbIX

B. Pasmep umerowezocs nabopa 0aHHvlx

C. Xapakxmepucmuku pacnpedeneHHocmu npU3HaKos

D. Bcé sviuenepeuucnentnoe

Bonpoc 10: Aemomamu3supoeannana o0padomKka NPONYU|eHHBIX 3HAYEHUII 803MOMNCHA NpU
nomouju:

A. Tonvko cpeonezo apughmemuueckoeo sHaveHus

B. 3amenwt na nynesoe snauenue

C. Cpeoneco apugpmemuueckozo, MeOUAHHO20 3HAYEHUS UIU PENCUMA (CAMO20 Hacmozo
3Ha4eHus)

D. Uckniouumenvho 3amensl Ha NPOU3680JIbHOE YUCTO



Bpemsa evinoanenusn: 30-40 munym.

Kpumepuu oyenku:

- OLCHKY «OTJIHMYHO» MOJYy4acT CTYACHT, IIPAaBHUJIbLHO OTBETUBIIMKA Ha 82 u Oonee
IMPOLCHTOB BOITPOCOB.

- OILIEHKY «XOpOLIO» MOJYy4YaeT CTYAEHT, IPaBUJIbHO OTBETUBILIMHA Ha 71-81 mpoueHToB
BOIIPOCOB.

- OLIGHKY «YIOBJICTBOPUTEIILHOY» IOJIy4aeT CTYACHT, MPaBHIbHO OTBeTHBIIMI Ha 60-70
IIPOLICHTOB BOIIPOCOB.

- OLIEHKY «HEYJIOBJIETBOPUTEIBHO» MOIYy4aeT CTYJECHT, IPABUIbLHO OTBETUBILINI MEHeEe,
4yeM Ha 60 IpOLIEHTOB BOIIPOCOB.

Ilepeuens komnemenyuil (vacmu KOMnEemMEHYUU), NPOEEPAEMbIX OUECHOUHBIM CPEOCHIEOM:
ML-4.1; MF-3.2; DL-1.1; DL-1.2; E1.1, E1.2; E1.3; E1.4; FC-5.2

IlpakmuuecKkue Keiicbl N0 memamuke 1a60pamopHvix padom

JlabopaTopHasi padora Nel: [IpenodpadoTka JaHHBIX

Keiic: Cuctema MOHUTOpPUHTIA SKOJIOTMUYECKOTO COCTOSIHUS BOJOEMA

ITocranoBka 3amaum: Bam mnopydeHo co3naTh cHCTEMY AaBTOMATH3MPOBAHHOI'O KOHTPOJIS
3arpsi3HeHuil BojoemMoB ropojga N. HeoOxonuMo moAroToBUTH JaTaceT XMMHUYECKOTO COCTaBa
BOJbI (KOHIEHTpauus cosiel, pH, conepxaHue TsKelnplX METauIOB U Jp.). Bama 3agaua —
IIPOBECTU IOJIHYIO MpPenoOpaboTKy AAHHBIX JUISl MOCJIENYIOUIEr0 aHajlu3a 3arps3HEHUs BOJ C
HOMOILBIO HEUpPOCEeTH.

TpeGoBanus:

- 3Barpy3uTe gartaceT BOAHBIX NpoOd U mpousBenute 00pabOTKy JaHHBIX
(HOpManu3aNuio, yajaeHue IPoOIyCKOB, KOJUPOBKY KaTETOPUIA).

- IIpoaHamu3upyiTe KOPPEISIIUOHHYIO MAaTpUIly IPU3HAKOB U YJAIUTE CUIIBHO
KOPPEJIIMPOBAHHBIC IIPU3HAKH.

- Cz[enaﬁTe BBIBOBI O BJIMSHHUU KaKAOT'O IIPHU3HAKA HA 3aIrpA3HCHHOCTD BOoJOEMA.

JlabopaTopnasi paGora Ne2: AyrMeHTanus JaHHBIX

Keiic: /Ilnarnoctuka gedekToB neraneil Ha MpOU3BOICTBE

IMocTranoBka 3amaum: HeoOXxoaumo aBTOMAaTHM3MPOBATh AMArHOCTHKY IMOBPEXKIECHUH aeraneit
o0opynoBanus mnpeanpusaTus. Mcxonuelii natacer Qotorpaduil MOBpEXIECHHBIX H3AENUN
HEJIOCTaTOYeH Ui KaueCTBEHHOro oOydeHus HeWpocetu. TpeOyercs paclIMpUTh €ro MmyTeM
ayrMeHTall1 U300paKeHuH.

TpeboBanus:

- IlpumenuTe TEXHHWKY ayrMEeHTAllMM JaHHBIX (BpalleHWe, M3MEHEHHE KOHTPACTHOCTH,
oTpakeHHe, 00pe3Ka KpaeB).

- HpOHCMOHCTpHPYﬁTC BJIMAHUC ayTMCHTAlIUU HAa TOYHOCTDH K.HaCCI/I(I)I/IKaTOpa I[C(I)GKTOB.

JlabopaTopnasi paGora Ne3: AHcam0/1MpOBaHue JaHHBIX

Keiic: ABTOMaTH3MpOBaHHAs CHCTEMa PACIIO3HABAHUS aBTOMOOMIIBHBIX MapoOK

IMoctanoBka 3agaum: Bbl co3zgaére mnpuiiokeHue uis OBICTPOW HWACHTH(PHMKAIMKA MapKu
aBToMOOWIA 1O (potorpaduu. [ MOBBIIEHUS TOYHOCTH NUATHOCTHKUA HYKHO OOBEIWHUTH
HECKOJIbKO 00yYaroMX BHIOOPOK B €IMHBIA aHCAMOJIb TaHHBIX.

TpedoBanus:



- Hcnonsp3yiite bootstrapping /i pa3znenenus o0Iero gatacera Ha HOJMHOXKECTBA.

- Co3paiite OTACIBHBIC MOJCIH IJIsl KQKIOTO MOJIMHOXKECTBA U O0BEIUHUTE UX MPOTHO3BI
B €IMHYIO0 MOJIeTIb-KiIaccudukaTop.

- IIpoBepbTe TOYHOCTH MOJTYYHMBILEHCS CUCTEMBI U CPAaBHUTE €€ C TOYHOCTHIO OOBIYHOM
HEUPOCETH.

JlaGopaTtopHas padora Ne4: IIpocToe mocTpoenune HeipoceTH

Keiic: Onpenenenre kareropuu 3a001€BaHMsI 10 MEIUIIMHCKUM CHUMKAM

IlocTanoBka 3agauu: Bam oraen 3aHumaercs pa3pabOTKOW MpPOrpaMMHOrO KOMIUIEKca s
MEAWIIMHCKOW JMAarHOCTUKH 3a00JIeBaHUN JIETKUX 110 peHTreHorpammam. HykHO co3maTh
MPOCTYIO HEMpoceTh [isl Kiaccu(UKAlMU CHUMKOB MAlMEHTOB HA JIBE KaTErOpPHUH: 370POB MU
00JIeH THEBMOHHUEH.

TpebdoBanmus:

- IloctpoiiTe TpEXCcnoitHyI0 HeHpOoceTh ¢ IIOoTHRIMU cltosiMu (Dense) n Softmax akTuBaruei
Ha BBIXOJIHOM CJIOE.

- HpOI/I3Be[[I/IT€ TCCTUPOBAHHUEC MOACIIN HA CIICHMUAJIBHO BBIACIICHHOM KOHTPOJIBHOM Ha60pe
JaHHBIX.

- lIpoBenuTte OLEHKY METPHUK

JladopaTopHasi padoTa Ne5: ABT03HKOAEPBI

Keiic: PekoHCTpyKIMs NOBPEXIEHHBIX JOKYMEHTOB

ITocTanoBka 3agauu: B apxuBe xpaHutcs OOJbIIOE KOJIMYECTBO MCTOPUUECKUX TOKYMEHTOB,
MHOIME€ M3 KOTOPbIX IOBPEXJIEHbl BpeMeHeM. TpebyeTcs BOCCTAaHOBUTH YTPAuCHHYIO
MH(}OPMALIKIO C IOMOIIBIO ABTOPHKOAEPA.

TpebdoBanmus:

- Pazpaboraiite mpocToe mpeAcCTaBIeHHWE JOKYMEHTa M OOydyuTe aBTOIHKOJEP
BOCCTaHABIIMBATh OPUTMHAIbHBIC BEPCUU JOKYMEHTOB MO MCKAKEHHBIM KOITHSIM.

- OI_ICHI/ITC Ka4u€CTBO BOCCTAHOBJICHHUA.

JlabopaTopnasi paGora Ne6: PaGora ¢ rpadgoBsiMu HelipoceTAMH

Keiic: PacniosnaBanue rpyrnn MOIIEHHUKOB B COLUAJIBHON CETH

IMocranoBka 3anaum: CouManbHas CeThb HYXJAeTCs B HHCTPYMEHTE JUIsl OOHapyXeHHus
IPECTYIHBIX COOOIIECTB CpeAM IMoJyib30oBaTeneil. Bama 3amada — peanusoBars rpadoByrO
HelpoceTh, CIOCOOHYIO aHAJIM3MPOBATH CBSI3U I0JIb30BATENE M BBIABIATH MOJ03PUTENIbHbIE
TPYIIIBL.

TpeboBanus:

- Ilpumenute GCN pans knaccuduKaluu ToJb30BaTesneid Ha "moOpocoBecTHBIX"! U
"COMHUTEIBHBIX".

- BrisBuTe coobmiectBa, 06agaromye mpu3HakaMyi MOIIICHHUYECTBA.

JladopaTopnasi padora Ne7: JlerkoBecHble HeHpPoceTH 1JIs1 TEKCTA M U300pasKeH Uit

Keiic: Jlerektop nmoanenbHbIX GoTorpaduit

IMocranoBka 3anauu: HyXHO co31aTh HMHCTPYMEHT Ui OBICTPOTO BBISBICHUS MOJJIETIOK
U (poBbIX H300pakeHui. JlaTaceT colep KUT HACTOSIIINE U (paJIbIINBbIE CHUMKH 3HAMEHUTOCTEH.
TpedoBanus:

- OOyuute n€rkyro cBéprounyro HelpoceTh (LeNet) anmsa neTexkuuud MOATUHHOCTH
U300paxKeHusl.



- Onpeznenute, HACKOJIBKO TOYHO MOJETH CIIOCOOHA OTJIMYATh peajbHble Gororpaduu ot
HOJJICITBHBIX.

JlaGopaTtopHasi padora Ne§: BoiOop runepnapamMeTpoB U ONITUMHU3ANUOHHBbIE CTPATErnM
Keiic: [1oBblllIeHHE TOYHOCTH PEKOMEH 1AL TPOIYKTOB Mara3uHa

IlocranoBka 3agaum: HHTepHeT-mara3uH XoueT MOBBICUTH 3(P(YEKTUBHOCTH  CBOEH
pEKOMEHJaTeNbHOM  cucTeMbl. BaMm  OpencTouT  ONTUMHU3HPOBATH  TUIEpIIAPAMETPbI
CYIIECTBYIOIIE  HEUPOCETH, HCIOJB3YIOIIEHCS Uil  MNEPCOHATM3ALMM  MPEIJI0OKEHUN
MOKYTaTENsIM.

TpebdoBanmus:

Haiinute onTuManbHOE cCOuY€TaHHWE TUINEpPHApPAMETPOB (CKOPOCTh OOYUEHHS, pa3Mep NapTHH,
YHCIIO 310X ) C IOMOIIIBIO SKCIIEPUMEHTOB € Pa3HBIMU KOHGUTYPALIUSIMH.

[TpencraBbTe OTYET O BIMSIHAUM BRIOPAHHBIX MTAPAMETPOB HA HTOTOBYIO TOYHOCTh PEKOMEHIAITHH.

JladopaTopHasi padora Ne9: 'mnepnapamerpuyeckas OnTUMU3 AU

Keiic: ®opmupoBaHue MHIMBUIYaTbHBIX MApUIPYTOB TAKCHU B TOPOJIE

ITocranoBka 3axaya: Takcu-cepBUC XOYET MPEIIOKUTH CBOMM IIACCAKUPAM UHIAUBUY AIBHbBIC
MapuIpyThl 1Moe3qok. Heo0XoauMo HaCTpOUTh TUIEpIapaMeTpbl HEWpPOCeTH, KOTopas J0JDKHA
PACCUUTBIBATH OINITUMAJIBHBIC IIYTHU IICPEMCIICHUA BOI[I/ITeJIGfI B TCUCHUC pa60qer0 JHA.
TpebdoBanmus:

- Cpasaure metonsl Grid Search m Random Search nmst BbiGopa myumiero coueraHus
THIIepIIapaMeTPOB.

- IIpemocTtaBbTe pekOMEHIAIMH 10 BBIOOPY HaWIyullleld KOMOMHAIIUY THIIEpIapaMeTpOB.

JladopaTopHasi padora Nel(: Camoopranu3yromnuecsi ceTu

Keiic: Pacrio3HaBaHMe SMOIHII 110 TOJIOCOBBIM COOOIIICHUSIM

IlocranoBka 3agauyu: DuHaHCcOBas KOMIIAHHMSA XO4YeT BHEAPUTh CEPBUC  aHAIM3a
HYMOIMOHAIBHOTO TOHA KJIIMEHTOB MO TelIe()OHHBIM Pa3roBopaM. Bam HeE0OXOAMMO MOCTPOUTH
SOFM 151 cerMeHTalum 3anmceid pa3roBOpoB M0 3MOLMOHATIBHOMY OKpacy rosioca.
TpebGoBanus:

- Peammsyiite Self-Organizing Map nist kjiacTepu3alldyd TOJI0COB IO SMOIUAM (PasioCTh,
THEB, CIOKOMCTBHUE).

- Ilocrpoiite RBF-ceTh 15 nanpHEIero TO4HOro paclio3HaBaHus YMOLUM.

JlabopaTopnasi paGora Nell: [IporHo3upoBaHue BpeMeHHBIX PSA/10B

Keiic: IIporaos crpoca Ha 3J€KTPOIHEPTHUIO B PETUOHE

ITocTanoBka 3agauyu: DHepreTuyeckas KOMIIAHUS UILET CIIOCO0 MPOTHO3UPOBATh MOTpediIeHne
AIIEKTPOIHEPTUU KUTEISIMA pEeTMOHA Ha Omkaimme qHU. BaMm Hy)XHO co3fgath Mojaenb s
MMPOTrHO3UPOBAHHUA HOTp€6J'IeHI/I$I OHCPIrvU Ha OCHOBAHWH NPCABIAYIINX TaHHDBIX.

TpeboBanus:

- OOyuuTe HEeWpOoceTh Ha BPEMEHHOM DsiIy SHEPromoTpeOIeHus U caenaiTe MporHo3 Ha
CIEAYIOIINNA TEPHUOI.

- OHeHI/ITe TOYHOCTB IIPOTHO3a U z[aﬁTe PEKOMCHAAIWH 110 YIIYYIICHHUIO MOACIIN.

JlabopaTopnasi paGora Nel2: YnpasiieHue KpeIMTHIMU PUCKAMU

Keiic: Onenka miuaTexecrnocoOHOCTH KITUEHTa

ITocTanoBka 3agaum: baHk BHeApseT HOBYIO CHUCTEMY OLEHKHM KpPEIUTHBIX pUCKOB. Bare
3aJaHie — CO3/1aTh HEHpOceTh [UId OLEHKM BEPOSATHOCTH BO3BpaTa KpeAuTa KIMEHTOM.
Hcnonp3yeTcs nataceT KpeauTHOW UCTOPUHN (PU3NUECKUX JIMII.



TpeOoBanmus:

- IIpumenute ancamOap HeMpoceTel I KilacCH(PUKAIIMKM MTOTESHITHATBHBIX 3aEMIITUKOB Ha
HaaEKHBIX U HEeHAAEKHBIX.

- IIpocuunraiite K03((HUIMEHT BEPOATHOCTH HEBO3BpAaTa KpEAWTA KAXKABIM KJIacCOM
KJIMEHTOB.

JlaGopaTtopuas padora Nel3: IloprdenbHoe pacnpenejieHue aKTUBOB

Keiic: OnTumu3anus THBECTHIIMOHHBIX TOPTQenen

IlocranoBka 3agaum: TpeOyercs co3naTh HHCTPYMEHT MJIi HMHBECTOPOB, MO3BOJISIOIINN
ABTOMATUYECKH (DOPMHUPOBATH ONITUMATHHBIA HMHBECTUIIMOHHBIN TOPTQENh Ha POCCHIICKOM PBIHKE
IIEHHBIX OyMmar.

TpeGoBanus:

- PaCCMOTpI/ITe PBIHOK o6nnrau1/1171 u aKHHfI, HCIIOJIB3YA UCTOPHYCCKUEC JaHHBIC KOTUPOBOK.

- Cospnaiite ancaMOJ1b HEHpOceTel sl OLICHKH 0’KHUIaeMOM ITPUOBLIN M PUCKOB BIIOYKEHUH.

JlabopaTopHasi padora Nel4: UnTepnperanus npeacKasaHuii Mojaese

Keiic: [Torck mpuuuHBI 0TKA30B METUIIMHCKOTO 000PYI0BaHHS

IMocTanoBka 3agaun: MenuIMHCKAs OpraHu3alys CTPEMHUTCS ONPEIeIUTh MPUYMHY BBIXOJa U3
CTPOS JUArHOCTUYECKOro obopynoBanus. Heobxomumo mnpoaHaiu3upoBaTh OOJIBIION MacCUB
AKCIITyaTallMOHHON CTaTHCTUKH C MOMOIIBIO HEMpPOCETH U MPEACTaBUTH OOBSACHEHHE BHIBOJIA
HEHUPOCETH.

TpeodoBanmus:

- HUcnons3yiire meron SHAP g ananusa BkaJ MPU3HAKOB B KOHEUHBIN IMAarHO3 OTKas3a
000opyI0OBaHUS.

- HurepnperupyiiTe MONyYEHHBIE pE3ylbTaTbl U IMPEICTAaBbTE PEKOMEHJIAIUIO IO
YCTPAHEHUIO HEUCIIPABHOCTH.

Ilpumep nadopamopnoi pabomaot
Jlabopamopnas paboma Ne5. Aemosnrxodepoi
Henw:
OcCBOUTH MPUHIUIBI PA0OTHl ABTO’HKOIEPOB, HAYUUTHCS MPOEKTUPOBATh M 00y4aTh rIyOOKue U
IPOCThIE HEHUPOCeTH JJsi CXKaTusg W BOCCTAHOBJIEHHUS H300pakeHuid. M3yunth BiusiHue
apXUTEKTypbl M 4YHCJIA CJIOEB HAa KadyeCTBO PEKOHCTPYKLMHU, HAYYMThCS BHU3YalU3MPOBATH
pe3yJIbTaThl U CPABHUBATH MOJICIH Pa3HON CIIOKHOCTH.

3aoauu:
e Co3znmate 1 00yYUTh IPOCTOM aBTOIHKOJEP IS CXKAaTUs M300pakeHuit u3 matacera STL-
10.

e PeanuzoBaTh r1yOOKMI aBTOSHKOAEP C HECKOJBKMMU CKPBITBIMH CIOSIMU U TIOCMOTPETH,
KaK U3MEHSETCSl KaueCTBO PEKOHCTPYKIIMH.

e BusyanusupoBarb M CpaBHUTH PE3yIbTaThl PEKOHCTPYKIIMK TMPOCTBIX U TIyOOKHX
aBTOZHKO/IEPOB.

e CrnenaTtb BBIBOABI O TOM, KaKylO apXUTEKTYpy MpeINOYTUTENbHEE HCHOIb30BaTh IS
KOHKPETHBIX 33/1a4 CXKaTUsI U300pakKeHUI.

Osicuoaemule pezyibmamaol:

e CTyaeHThl CMOTYT CO3/1aBaTh U 00y4aTh MPOCTHIC U TITyOOKHE aBTOIHKOIEPHI.

e [loiimMmyT, Kak CJIOXHOCTh AapXUTEKTyphl BIUSE€T HAa KayeCTBO BOCCTAaHOBJICHUS
U300paKeHUH.

e (CMOryT BU3YyaJIM3UPOBAThH MPOLECCHI CKATUS U BOCCTAHOBJICHHUS.



e bynyr ymers dopmynupoBaTh 00OCHOBAHHBIE NPEANOJIOKEHUS U PEKOMEHAALUU T10
YIIy4YLICHUIO MOJCIICH.
Hncmpymenmot u oudnuomexu:
e SI3p1k mporpammupoBanus Python
e Jupyter Notebook / Google Colab
e bubmmorexku TensorFlow/Keras, Matplotlib
Xoo pabomer:
Hlaz 1. Umnopm neo6xo0umvix 6udAUOMEK

import numpy as np

from tensorflow.keras.datasets import stl10

from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import Input, Dense, Flatten, Reshape
from tensorflow.keras.optimizers import Adam

import matplotlib.pyplot as plt

Ilac 2. 3azpy3xka u no02omoeKka OaHHbIX
Mvor 6ydem ucnonvzosame oamacem STL-10, cocmoswuti uz uzobpasxcenuu pasmepom 96x96
nukceneu.

(train_images, ), (_, ) = stl10.load_data()

train_images = train_images.astype(‘float32") / 255.0

train_images = train_images.reshape((train_images.shape[0], -1)) # npeobpazyem
uz0bpadicenst 6 0OHOMEPHbIL BEKMOP

1Llaz 3. Peanuzayusa npocmozo aémoiIHKooepa

Co3z0aem npocmotl asmosHKooep ¢ 0OHUM CKPbIMbIM CIIOEM, UCHONb3VeM (DYHKYUIO aKmueayuu
ReLU.

simple_autoencoder.compile(optimizer=Adam(), loss='binary_crossentropy")

1laz 4. Odyuenue npocmozo aemoInkooepa
Tpenuposka ocyujecmensiemcst Ha Camux dce OAHHLIX (MAK KAK MO ABMOIHKOOEp, YeleGblM
3HAYEHUeM SABIAIOMCA CAMU HCe 6XOOHbLEe OAHHbIE).

Iaz 5. Peanuzayun 2nydokozo agmoinkooepa
Tenepv peanuszyem 2nyboKutl a8mMoIHK0Oep ¢ Mmpems CKPbIMbLMU CLOIMU.

deep_autoencoder.compile(optimizer=Adam(), loss="binary_crossentropy’)

Hlaz 6. Obyuenue 2nyvokozo agmoinkooepa
Ob6yuaem 6mopot, Ooiee ClOAHCHBII ABMOIHKOOEDP AHANOSUUHBIM CHOCODOM.

a2 7. Buzyanuzayusa pe3yiomamos peKOHCMPYKUuu

BOCI’lO]st’yeMC}Z HECKOIbKUMU CJZyllCZZZHO 6bl6paHHblMu u306pa9fC€Hu}ZMu u3 oamacema u CpAaAGHUM
pe3yibmamsl peKOHCMPYKYUU NPOCmMviM U 21Y00KUM A8MOIHKOOEPAMU.

test_image_idx = np.random.randint(len(train_images), size=5)

test_images = train_images[test_image_idx]



reconstructions_simple = simple_autoencoder.predict(test_images)
reconstructions_deep = deep_autoencoder.predict(test_images)

fig, axes = plt.subplots(3, len(test_image_idx), figsize=(len(test_image_idx)*2, 6))
for idx, img_id in enumerate(test_image_idx):
original_img = test_images[idx].reshape(96, 96, 3)
reconstr_simple = reconstructions_simple[idx].reshape(96, 96, 3)
reconstr_deep = reconstructions_deep[idx].reshape(96, 96, 3)

axes[0][idx].imshow(original_img)
axes[0][idx].set_title('Original’)
axes[1][idx].imshow(reconstr_simple)
axes[1][idx].set_title('Simple AE")
axes[2][idx].imshow(reconstr_deep)
axes[2][idx].set_title('Deep AE')

plt.tight_layout()
plt.show()

Hlaz 8. Ananu3 u cpasnenue mooeneii

Paccmampusaem epaguxu nomepv u cpasnusaem Kauecmeo peKOHCMpPYKyuil, 0eiaem 8bl800bl O
mom, Kaka: MoO0enb cnpasjisiemcs jiyduie u nodemy.

plt.figure(figsize=(10, 5))

plt.plot(history_simple.history['loss'], label='Simple Autoencoder Train Loss")
plt.plot(history_deep.history['loss'], label="Deep Autoencoder Train Loss'")
plt.title("Train Loss Comparison')

plt.xlabel('Epochs')

plt.ylabel('Binary Cross Entropy Loss'")

plt.legend()

plt.show()

Tpebosanusn k omuemy:

1. Tumynsnoui nucm: Hazeanue pabomwi, ®HUO cmydenma, nomep epynnel, oama
BbINOTHEHUSL.

2. Beeoenue: [locmanosxa 3adauu, onucanue yenei u 3a0a4 1aOOpamopHou pabomol,
obocnosanue evioopa oamacema STL-10.

3. Memooonozusn: Kpamxoe usznodcenue meopuu asmodHKOOEpo8, NpUHyunvl padbomol,
PA3HUYA MeNCOY NPOCMBIM U 2TIYOOKUM ABMOIHKOOEPOM.

4. Apxumexmypa u peanuzayusa: I[loopobHoe onucanue peanruz08aHHbLIX MoOenel,
apeymenmayusi 6b160pa GYHKYUL aKmusayuul, apXumeKmypbl U napamempos 00y4eHus.

5. Okcnepumenmuvt u pesynvmamol: Busyanuzayus OpucUHAIbHO2O0 U300pAdXCEHUs U
PEKOHCMPYUPOBAHHO20 00pA3d, CPABHEHUE NOMePb U PEKOHCMPYKYUs 0Jis 0beux mooeell.

6. Ananuz u 6v1600b1: CpasHumenvHas XAPAKMEPUCMUKA KA4eCcmed peKOHCMpPYKYUU,
00cydcOeHue O00CMOUHCME U HEeOOCMAMKO8 KAadCOOU MOoOelu, pPeKoMeHOayuu no
B03MONCHBIM VIYHUULEHUSIM.

7. Ipunoxcenusn: Hcxoonwlii Koo npoekma.

Kpumepuu oyenxu:
o Omauuno: Oba muna aemModIHKOOEPO8 YCHEeWHO pedalu308anbl, NPOBEOeHO NOIHOe
uccneooganue U CpasHenue Kavyecmeda peKOHCMPYKYUu, COeNaHo KayecmeeHHOoe
ogopmnenue omyema.



o Xopowo: QObe modenu peanu3o06amvl, HO AHAIU3 pPE3YIbMAMOE HENOIHbIU UIU
HeO0CMamoyHo 0emanu3uposaH.

o  Yooenemeopumenwvno: Peanuzosana oona uz mooenet, npucymcmeyem MUHUMALbHASA
oemoncmpayus pe3yibmamos.

e Heyoosnemeopumenwvho. Hem peanusayuu o0HoU u3 mooeneti uiu oumudOKa 8 0CHOBHOU
yacmu 1a60pamopHou pabomol.

Ilposepsiemble KOMnemenyuu KOMnieKcom npakmuyeckux zaoanuu: ML-4.1; MF-3.2; DL-
1.1;DL-1.2; E1.1, E1.2; E1.3; E1.4; FC-5.2

3a4eTHO-IK3aMEHALMOHHbIE MaTepHaJbl I8 INPOMEKYTOYHOH  aTTecTaluH

(3x3ameH)
Bonpocwel ona noozomoexku K IK3ameny

1. Onwumure npuHOMOB paboTel Autoencoder'oB u pacckaxure o cdepax ux
HPUMEHEHHUS.

2. Yro Takoe graph convolutional networks (GCNs)? IlpuBenute mnpumep HxX
UCIIOJIb30BaHUS.

3. UYewm ommuarorcs shallow neural networks oT riry0okux HEHPOHHBIX ceTeii?

4. TlepeuncnuTe U MOSCHUTE METO/bI AyTMEHTALIUU IaHHBIX.

5. Kaxk pabotaer Texnuka bootstrap sampling B co3ganuu aHcam0Jieii JaHHbBIX?

6. Ilouemy ucnosnb3yercs peryisipu3anus B HepoHHBIX ceTsax? [IpuBennTe ABa npumepa
pETyJISPHBIX METOJIOB.

7. B uém cocTouT 11eh ONTUMU3ALIMY TUIIepIIapaMeTpoB HelipoceTu?

8. Uem ommuaercs Grid Search ot Random Search?

9. UYro Takoe self-organizing maps (SOMs)? Kak onu ucnosnb3yrorcs?

10. O6wsacuute konnenuuioo Expanding Neuron Gas (ENG) u ero ponp B oOyueHHH
HeWpoceTe.

11. Yro mpeacraBisiror coboit radial basis function (RBF) cetn u kakoBa oGnacts ux
MIPUMEHEHUS?

12. Kak Biusier pa3mep 6aTda Ha mporiecc 00ydeHus HepoceTu?

13. Ilepeuncnure cnocoObl CHUXEHHS BBIYUCIMTENBHOM Harpy3ku Ipu paboTe ¢
OonpmMu 00BEMaMU TaHHBIX.

14. Ha3zoBute MeTO/bl OIIEHKH 3((EKTUBHOCTH HEHPOCETH U UX JOCTOUHCTBA.

15. Onummte pazanyuus Mexay aHcaMOJIsIMU IaHHBIX U aHcaMOJIeM Mojieneit.

16. B uém 3axmouaercs OCOOEHHOCTb SHTPONUHHBIX METOAOB OIEHKH KayecTBa
o0Oy4deHus HelpoceT?

17. Kakue orpaHuueHuss MMEIOT TPAJAULMOHHBIE HeWpoceTn 1mpu 00paboTke
MOCJIE0BATENbHBIX JTAHHBIX?

18. B uém cyth kontemniuu explainable artificial intelligence (XAI)?

19. Tlepeuncnure 0OmME MPUEMBI TOBBIICHUST OOBSICHUMOCTH HEHPOCETEBBIX MOJIEIIEH.

20. KakoBa ponp uHTepnperupyommx nHcrpyMeHToB Bpoae SHAP u LIME B ananuze
HEHpPOCETEeBBIX MOJIeNel?

21. Kaxkoit mopsiok IeHCTBUN HEOOXOAUM MPU MOATOTOBKE OONBIIOr0 00BEMA CBHIPBIX
JTAHHBIX IIepe]] CO3AaHueEM HelpoceTn?

22. Kak BbIOpaTh MpaBUIIBLHYIO CTPYKTYPY ciios autoencoder'a j1st KOHKPETHOTO ciaydas?

23. KakoBo 3HaueHme pa3mepa mrara oOydeHus (learning rate) ¥ Kak TMpPaBHIBHO
no00path 3TOT napamerp?

24. B xakoM TopsijIKe 1eJIeco00pa3Ho BEIOMpaTh TUTIEpIIapaMeTphbl HelpoceTH?

25. Kakue mnpeumymiecTBa Ha€T aHcamOJIMpoBaHUE HeHpoceTedl B NMPOTrHO3MPOBAHUHU
(uHAHCOBBIX MTOKa3aTeseun?

26. B uém cocTOAT OTIMYMS KIACCHUYECKOW JIMHEHHOW PerpeccMu OT MCKYCCTBEHHBIX
HelpoceTeit?



27. Kak o1eHUTh KauyecTBO pa3paboTaHHBIX HEUPOCETEH B 3a7a4€ MPOTHO3UPOBAHUS?

28. Kak o1eHUTh KauecTBO pa3paboTaHHBIX HeWpoceTel B 3aa4e Kiaccuduxanun?

29. Kaxk onieHUTh KauecTBO pa3paboTaHHbBIX HEWpoceTel B 3a7aue KiacTepusannu’?

30. Kak oneHuTh KadecTBO pa3pabOTaHHBIX HeWpoceTel B 3ajaue TMOHMKEHUS
pasmMepHOCTH?

Ilepeuens komnemenyuil (vacmu KomMnemenyu), NPOGeEPAEMbIX OUCHOUHBIM CPEOCMEOM
ML-4.1; MF-3.2; DL-1.1; DL-1.2; E1.1, E1.2; E1.3; E1.4; FC-5.2

Ilpakmuueckue 3a0anus K IK3ameny

IIpakTnyeckoe 3axanue Nel: IloaroroBka u npexodpadorka Hadbopa JaHHBIX
3agaua: [TogroroBsre matacer MNIST mns aHanu3a pyKomuCHBIX (P, BKIIIOYAs BBITOJHEHUE
CJIEIYIOILETO:

e 3arpy3uTe ¥ BU3yaJIbHO U3yUYUTE UCXOJIHbBIC JaHHbIE.

e Hopmanusyiite nukcenu nzobpaxenuii ¢ momoipo MinMaxScaler.

e [IpeoOpasyiite neneBbie MeTKH (UdpsI) B one-hot npencrasiexHue.
OuenuBaeMbie yMeHusi: HaBblk MOArOTOBKY M HOPMAJIM3allMK IaHHBIX, paboTa ¢ OubinoTexaMu
Python (pandas, numpy, scikit-learn).

IIpakTyeckoe 3aganue Ne2: AyrMeHTalMsA M300paskeHH i
3agaua: Cosznaiite pacmmpeHHyro Bepcuto natacera Fashion-MNIST mytem ayrmentanuu
(BpalieHleM, CABUIOM U U3MEHEHUEM SIPKOCTH).

e [Ipumenure Tpancopmaiuu u300pakeHU.

e OueHuTe BIUSHUE ayTMEHTAIMI Ha TOYHOCTb MOJIENIH.
OuenuBaeMble YMEeHHsI: YMEHHE MPUMEHSATh ayTMEHTALUI0 U300pakeHUH C UCIOIb30BAHUEM
oubmmorek tuna OpenCV wim imgaug.

IpakTuyeckoe 3aganue Ne3: O0yuenue ancamo.eil HeHPOHHBIX ceTeil
3apaua: PeanusoBath bootstrap sampling Ha garacere Wine Quality u moctpouts aHcam6ib
IIPOCTHIX HEUPOCETEN.

e BrinosnHuTe paszaeneHue 1aHHBIX METOZ0M OyTcTpaIa.

e OOyuuTe HECKOJBKO HeMpoceTel Ha MOITYYEHHbIX BIOOPKaX.

e OObeauHUTE MPOrHO3BI BCEX MOJIENIEN B €IUHBIN UTOTOBBIN pe3yJbTarT.
OuenuBaemble ymeHusi: PaGota ¢ TexHHKON aHcaM0JIeBOrO MOJEIMPOBAHUS, MOHUMaHUE
MIPUHIIMIIOB paboTHI bootstrapping.

IIpakTnyeckoe 3aganue Ned: IIpocroe mocTtpoeHne HeHpoceTH
3anaua: PazpaboraiiTe TpEXCIIONHHYI0 HEHPOCETh AJI pacno3HaBaHus 1IBeTKOB nataceta Oxford
Flowers 102.

e Ormpenenute CTPYKTYypy CeTH (KOJIMUYECTBO CIOEB, KOJIMUECTBO HEHPOHOB, TUIIBI CIIOEB).

e Hactpouth 00y4yeHue 1 MpOBECTH OLIEHKY KauecTBa MOJIEIH.
OuenuBaemsbie ymeHnusi: Co3/1aHue IpOCTON ApXUTEKTYPbI HEMPOCETH, HACTPONKA €€ CTPYKTYPbI
Y TPEHUPOBOYHBIN MpoILIECC.

IIpakTuyeckoe 3a1anue NeS: ABTOIHKOAEPbI
3anaua: IloctpoiiTe TiyOOKHMiI aBTOPHKOAEP JJISI BOCCTAHOBJIEHUS M300pakKeHU W3 JaTaceTa
Caltech101.

e PeammsyiiTe rmy00Kyr0 HEMPOCETH-PHKOIEP U AemudpaTop.

e [IpoBeprTe Ka4eCTBO PEKOHCTPYKIIMH HA TECTOBBIX U300paKCHHSIX.



OunennBaemble yMeHus: [IpuMeHeHHe KOHLENIMM aBTOPHKOAMHIA, CO3JaHHE TIITyOOKHX
APXUTEKTYp HEUPOCETEM.

IIpakTuyeckoe 3axanue Ne6: I'padoBrbie HelipoceTn
3apaua: Hcnonp3ys Oubmmoreky Spektral, peammsyiite GCN st pemieHus 3amadu
Kiaccudukanuu y3nos rpada PubMed.

e Hayuurecs npenctaBiars rpadoByI0 CTPYKTYpPY JaHHBIX.

e Pazpaloraiite Monenb rpadoBoii CBEPTOUHON CETH U OLIEHUTE €€ MPOU3BOUTEIHHOCTD.
OuenuBaemble yMmeHusi: [loHnmanme OCHOB TrpadOBBIX HEHPOCETEH, OMBIT pPabOThI C
CHEIUAIM3UPOBAHHBIMU OMOIMOTEKAMH.

IIpakTuyeckoe 3axanue Ne7: JlerkoBecHble HelipoceTH AJsl H300paKeHUI H TeKCTa
3anaua: Pazpaborats nerkyro CNN-Moenb 11 KiaaccuuKanuu n300pakeHui co0aK U KOIIeK
u3 naracera Dogs vs Cats u nerkyto RNN-mozens 11 OnHapHOM KiIaccu(UKAIUN MO3UTUBHBIX U
HeraTUBHBIX 0030poB ¢gmibmMoB IMDB Reviews.

e CrpoekTupyiTe u 00y4nTe ABE JIETKUE HEUPOCETH.

e  OnTUMU3HPYHTE UCIIOJIB30BAaHUE PECYPCOB MAMSITH U BBIYUCIUTEIbHON MOLIHOCTH.
OuenuBaemblie ymenusi: OTNBIT MOCTPOCHUS JIETKUX HEUPOCETEBBIX MoOJIENieH, OalaHCHpOBKa
MPOU3BOAUTEILHOCTH U TOYHOCTH.

IIpakTuyeckoe 3axanue Ne8: Boi0op runepnapamMeTpoB ¥ ONTUMHU3ALHHA
3agaua: HaiiguTe onTuManbHOE 3HaYeHHE cKopocTH o0ydenus (learning rate) m pazmepa Oatda
(batch size) mist Mmonenu kinaccudukauu Ha garacere CIFAR-100.

e lcnonb30BaTh pa3Hbie 3HAUCHUS YKa3aHHBIX THIIEPIIAPAMETPOB.

e lccnenyiite BIMSHUE KOXOTO TapaMeTpa Ha CKOPOCTh ¥ 3((HEKTUBHOCTh O0YUYCHUSI.
OuneHnBaeMble yMeHHUsI: DKCIICPUMEHTAILHOE HCCIICAOBAHUE BIIMSHUS THUIIECPIIapaMETPOB Ha
Ka4eCTBO MOJICIIH.

IIpakTuyeckoe 3aganue Ne9: 'mnepnapaMmerpuyeckasi ONTUMU3ALMS
3apaua: [lpumenure metonuky ciydaitHoro moucka (RandomizedSearchCV) mmst BeiOOpa
JTy4IIUX TUIepHIapaMeTpoB /sl IPOCTOM JIOrucTHYECKON perpeccuu Ha aaracere Boston Housing.
e [lpoBenuTe TUMEPONTUMH3AIMIO U YWCIA CKPBITBIX CIIOEB, CKOPOCTEH OOyYeHUs H
pa3MepoB OaTueil.
e CpaBHHTE TMOJy4YeHHBIE PE3YJIbTATHI C pPE3YyJIbTaTaMH, JOCTUTHYTBIMH TIPH pPYYHOU
HaCTpOHKe TUIeprapaMeTpoB.
OuennBaemble ymeHusi: lcrmonb30BaHHE METONOB TOWCKA THIIEPIIAPAMETPOB, TPUMEHEHHE
TeXHUK hyperparameter tuning.

IIpakTnyeckoe 3aganue Nel0: Camoopranusyomuecs kaptbl Koxonena (SOFM)
3apaua: Peanusyiite camoopranusyromnryrocss kapty KoxoneHna s BH3yald3alluud U
KJIacTepH3alliu IBYMEpHBIX TaHHbIX Aataceta Breast Cancer Wisconsin Diagnostic Dataset.

e [Ipoananu3upyiTe NOJy4YEHHBIN TOMOJOTUYECKHUM IMMOPSAIOK KapT.

e OOmwsacHute npuHIMN pyHKIMOoHUpoBaHus SOFM u npeumyIiecTa MeTo1a.
OuenunBaemsbie ymMenusi: OcBoenue koHrenuuid SOFM, ymenne nHTepnpeTupoBaTh pe3yabTaThl
KJIACTEPU3ALIHH.

IIpakTnyeckoe 3aganue Nell: Ilporuo3npoBanne BpeMeHHbBIX PSiIOB
3apaua: Pazpaboraiite pekyppentHyro Helpocerb (RNN/LSTM) mis mporHo3upoBaHUs
HeJIeIbHBIX 00bEMOB MTPOAAYK KOHKPETHOTO TOBapa B Mara3uHe pO3HUYHON TOProBIH (MCIONb3Ys
CHHTETUYECKUIA BPEMEHHOU PS).

e ['eHepupyiiTe IPOTrHO3 HA CIEAYIOLIUN IIEPUO.

e U3mepsiiTe ommbky Mozaenu ¢ nomoisio MAE u RMSE.



OunennBaeMble YMEHHMs: AHaJIU3 BPEMEHHBIX PsI0B, IPOEKTUPOBAaHME U pealu3anus
PEKYPPEHTHBIX HEHPOCETEN.

IIpakTuyeckoe 3aganue Nel2: YnpaJ/ieHne KpeIUTHBIMH PUCKAMH
3anpaua: [locTpolite aHcamOyib HelpoceTel Mg MPOrHO3UPOBAHUSA J1e(POITOB 3aEMIIMKOB HA
natacere kpeautHol ucropun German Credit Data Set.

e Cdopmupyiite ancamOeBbIi KiIacCU(UKATOP.

e CpenaiiTe BBIBOJBI OTHOCHUTEIHHO A(P(GEKTUBHOCTH aHCAMONS MepeA OJMHOYHBIMU

MOJIETISIMHU.

OuennBaemble ymMeHusi: [IpakTuueckoe BlaJieHWE TEXHUKAMH aHCAMOJIEBBIX MOJEIECH M HMX
pUMEHEeHHEM B (pMHAHCAaX.

[pakTnyeckoe 3axanue Nel3: [loprdenbHoe pacnpenesieHue aKTUBOB
3angaya: CoctaBbTe ONTHMAJIbHBII HHBECTUIIMOHHBIN NOPT(ETs HA POCCUHUCKOM PBIHKE aKLUH
(akmuu  COepOanka, Jlykoitnma, HopHukens um 1p.) Ha ocHOBe mOPTQOIMO-aHATU3A U
HEHPOCETEBOI0 MOJIECIUPOBAHUS.

e Pa3paloraiiTe cTpaTeruto pacnpeaesieHus Kanuraia cpeid BHIOPAaHHBIX aKTUBOB.

e Paccuwnraiite 0’)xMIaEMYIO TOXOJHOCTH H PUCK TIOPTQEIIS.
OuenuBaeMble yMeHusi: MoaenupoBanre (UHAHCOBBIX PHIHKOB, (JOPMUPOBAHNE ONTUMAILHOTO
WHBECTUIIOHHOTO MOPTQEIIs.

IIpakTuyeckoe 3ananue Nel4: UnTepnperauus npeackasanuii MoaeJiei
3agaya: M3yuute BHYTpeHHIOI pabOTy HEHpOoceTH I pacrno3HaBaHUS MOUICHHHYECTBA
KpenuTHBIX KapTouek (matacer Credit Card Fraud Detection).

e Ncnonb3yiiTe HHCTpyMeHTHI uHTEepHpeTanuu moaeneit (SHAP, LIME).

e [lonmyuurte cricok HanbOoJiee BAXKHBIX MPU3HAKOB IS KJIACCU(DUKAIIMNA MOIICHHUYECKUX

TpaH3aKIUH.

OuenuBaemble ymeHnusi: lHTepnperanus CI0KHBIX MOJIEIEH MAITMHHOTO O0yYEHMs], BBISIBIICHUE
3HAYUMBIX (PaKTOPOB BIMSIOIIUX HA MPUHATHE PEIICHUN MOJIEIbIO.
DTH 3a1aHUS TIO3BOJISIT MPOBEPUTH 3HAHUS CTYACHTOB 10 PA3TMYHBIM aCIIEKTaM MPOSKTUPOBAHUS
U peanu3allid HEeHPOCETEBBIX AITOPUTMOB, 00pabOTKE AAHHBIX, BHIOOPY THUIEpIIapaMeTPOB U
paboTte ¢ BpeMEHHBIMHU PsIJIaMHU.

Ilepeuens komnemenyuil (vacmu KOMnemMeHYyuU), NPOGEPAEMbIX OUEHOUHBIM CPEOCHEOM
ML-4.1; MF-3.2; DL-1.1; DL-1.2; E1.1, E1.2; E1.3; E1.4; FC-5.2

4.2 Metoanueckue MaTepuaJibl, ONpeAesiiome NPpoueaAypbl OHEeHUBAHUS 3HAHUIA,
YMEHHUil, HABbIKOB W (WIH) ONbITA [AeATEJbHOCTH, XAPaKTePHU3YKOLIUX ITAMbI
(popMupoBaHus KOMIETEHLM I

Mertoanyeckue PpeKOMEHIALMH, ONpeNesome Npoueaypbl OLCHUBAHUS Ha
IK3aMeHe:

[Ipouemypa mpoMeXKyTOYHOM aTTECTALMU MPOXOAUT B COOTBETCTBUU C llonoxkeHueM o
TEKYIIeM KOHTPOJIE U MMPOMEXYTOUHOH arTtectanuu odyuatoniuxcss @PI'BOY BO «Kyol'Y».

Utorosoii ¢opMoit KOHTpOds cHOPMHUPOBAHHOCTH KOMIIETEHUUH Yy OOydaroummxcs IO
JTUCLUIUIMHE sBJsieTcss K3aMeH. CTyIeHThl 00s3aHbl ClIaTh 3K3aMEH B COOTBETCTBHM C
pacnycaHueM U YYEOHBIM IJIaHOM.

®OC npoMeKyTOYHOM aTTECTALlMM COCTOUT M3 BONPOCOB K DK3aMEHY U pE3yJIbTaTOB
TEKYILEro KOHTPOJIS.

DK3aMeH 10 AUCHUILIMHE MPEeCiieAyeT 1IeIb OLIEHUTh paboTy CTYyIEHTa 3a KypC, OTy4eHUe
TEOPETUYECKUX 3HAaHUHM, WX IMPOYHOCTb, PA3BUTHE TBOPUYECKOTO MBIIUIEHUS, NMPUOOpETeHHE



HABBIKOB CaMOCTOSITEIbHON pabOThl, YMEHHUE MPUMEHSATH MOJIY4YCHHbIC 3HAHUS ISl pPelieHus
MPAKTUYECKHX 3a7a4.
dopma npoBeieHUs FK3aMeHa: YCTHO.
DK3aMeHaTOpy MPEIOCTaBISIETCs IPABO 3a/1aBaTh CTYJACHTAM JOMOJHUTEIBHBIE BOIPOCHI
0 Bcel yueOHOU mporpaMMe AUCIUILITUHBL.
PesynbraT craun sxK3aMeHa 3aHOCUTHCS IIPEToIaBaTeieM B 9K3aMEHAI[MOHHYIO BEIOMOCTb
Y 324ETHYIO KHIXKKY.
OneHuBaHUE YPOBHS OCBOCHHUS JMCIHMILTUHBI OCHOBBIBACTCS HA KAa4ECTBE BBITIOJHEHUS
CTYJIEHTOM 3aJIlaHUM TEKYLIEro KOHTPOJIS U OTBETOB Ha BOIIPOCHI SK3aMEHa.
Kputepuu onenkmu:
1. OneHka 0TBETOB HA 3K3aMeHALMOHHbIE BONPOCHI (40% HUTOroBOi OLEHKH)
Otanuno (5)
[TonHbie, pa3BepHYThIE OTBETHI C IEMOHCTpAIMEHl ITyOOKOT0 MOHUMAHUS TEMBL.
Hcnons3oBanue npuMepoB, GopMyIt, KOPPEKTHBIX TEPMHHOB.
YMeHue aHaau3upoBaTh U CPaBHUBATH (HAIIPUMED, BHIOMPATH IPABUIILHBIC
METPUKH).
% BbInoaHerus: 90-100% (momyckaroTcs He3HAYUTENbHbIE HETOUHOCTH).
Xopomo (4)
OTBeTHI coziep:KaT OCHOBHBIE UJIEU, HO 0€3 yriyOJeHHOTO aHAIN3a.
Bo3MoxHBI HEOOIBIIIME OMUOKHY B ACTASAX WIH (OPMYITHPOBKAX.
% BbINoOJHeHUs1: 715-89%.
YnosierBopurebHo (3)
OTBeThI MOBEPXHOCTHBIE, C CYLIECTBEHHBIMU IIPOOETaMHU.
OTcyTCcTBHE IPUMEPOB HITH HEKOPPEKTHOE TPUMEHEHNE TCPMUHOB.
% BbInoaHeHus : 60—74%.
HeynosiierBopurenbHo (2)
OTcyTcTBHE TOHUMAHUS KITFOYEBBIX KOHIICTIIIHHA.
['pyOble ommOKH UM HECIIOCOOHOCTh OTBETUTH HA OOJIBILIYIO YaCTh BOIIPOCOB.
% BbINoJHeHus: <60%.
2. OueHKa BbINOJHEHUS NPAKTHYECKUX KelcoB 1 J1abopaTtopHbIX pador (40% urtorosoii
OLICHKH)
Otauyno (5)
[TonHOE BBITIOTHEHUE BCEX ATAMOB Keiica C MHHOBALIMOHHBIMU PEIICHUSMHU.
JlocTnxkeHue 1enaeBbIX noka3aTeseil 00ydeHusl.
Yetkast TOKyMEHTalMs KOJA U aHAJIU3 PE3yIbTaTOoB.
% BbInogHeHus: 90-100%.
Xopoiuo (4)
BrImiosTHeHBI OCHOBHBIE 33139, HO 0€3 JIOTIOJTHUTEILHON ONTHMH3AIIH.
HesHauntenbHble OTKIOHEHUS OT IENEBBIX MMOKa3aTeseil o0y4ueHus (Hampumep,
ombKa OoJbiie xenaemon Ha 3-5%).
% BbINoJHeHUs1: 75-89%.
YaosierBopurebHo (3)
Perens! 6a30Bble 3324, HO C KpUTHUECKUMHU OIIMOKAMHU.
Huskoe kauecTBO KOJ1a T OTCYTCTBHE aHAJIH3a.
% BbInoHeHus : 60—74%.
HeynoBiierBopureibHo (2)
HeBbImonHeHNE KITFOUYEBBIX ATAIOB.
Kon nepabounii minm OTCyTCTBYET.
% BbInoJHeHusn: <60%.
3. Onenka TecToBBIX BONPOCcOB (20% UTOroBOI OLIEHKH)
OtamnuHno (5)
82—100% mpaBHIBHBIX OTBETOB



JleMoHCTpalyst yBEpeHHOT'O BiIaJIeHUSI TEPMUHOJIOTHEN U METOJAMH.

Xopomo (4)
71-81% npaBUIBHBIX OTBETOB
HesnauuTenbHbIe OMMOKH B CIIOKHBIX BOTIPOCAX.

YnosiaersopurenabHo (3)
60—70% mpaBUIBHBIX OTBETOB
[Tyranuiia B 6a30BbIX KOHLEMIUAX (HAIPUMEp, IIyTaeT METPUKHU, PA3HOBUIAHOCTH
ABTOKOJIMPOBIIIHKOB).

HeynoBierBopureibHo (2)
Menee 60% npaBUIBHBIX OTBETOB
HecnocoOHOCTh OTIAMYUTE apXUTEKTYphl (HapUMep, aBTOKOAUPOBIIUK OT TpadoBoi
HENpoCceTH).

Hmoeosas oyenka (cymmapro)

Omnenka Ok3amen (40%) | Ilpaktuka (40%) | Tect (20%) | OO6mwmit %
OtiaryHO (5) 90-100% 90-100% 82-100% 285%
Xopormo (4) 75-89% 75-89% 71-81% 72-85%
'Y noBieTBOpUTEILHO (3) 60—74% 60-74% 60-70% 60-71%
HeynosnerBopurenbHo (2) | <60% <60% <60% <60%

Jlis gomycka K 3K3aMeHy HEeOOXOJUMO BBINOJIHUTH Bee JIa0opaTopHble padoThl Ha
MHHHMMYM ''y/10BJIETBOPHUTEJIBHO"' .

"O1au4HO" TpeOyeT BBICOKHUX pe3yJlbTaTOB BO BCEX KOMIIOHEHTaX (OCOOEHHO B
IIPAKTUYECKUX KeHcax).

IIpakTHyeckue Kelchbl OLEHUBAIOTCA T10:

o KoppektHOocTH KOJa.

e JlocTHXEHHUIO LeJIeBbIX MOKazaTesel 00ydeHusl.

e KauecTBy oTuera (aHanu3 omIMOOK, BU3yaau3alus).

Memoouueckue  pexomenoayuu,  onpeoenAwuiue - nNPOUEOypvl  OUECHUBAHUS
Jaadopamopuuix padom:

[Tpouenypa ouieHUBaHUS TAOOPATOPHBIX Pa0OT MPOXOAUT B cOOTBETCTBUU ¢ [lonoxkeHnem
0 TEKYILIEM KOHTpOJIE ¥ MPOMEXYTOUHOMH arTectanuu odydatouuxcs PI'BOY BO «Ky6I'V».

[To xaxmoit maboparopHoit pabore odopmisieTcss otTueT. OTUYETHI CIAIOTCS HA TTPOBEPKY
PYKOBOJUTENO B TE€YEHHE Kypca IO MEpPE MX BBINOJHEHMS, W 3allMINAIOTCS CTYACHTAMH B
YCTaHOBJIEHHOM HOPSJIKE.

ITpu 3ammTe oT4yeTa CTyI€HTY MOTYT OBbITh 33JJaHbl BOIIPOCHI M IOTIOJIHUTENIbHBIE 33/1aHUS
[0 CyTH J1abOpaTOpHOM paboOThl, B TOM 4YMCII€ U3 CIHCKA KOHTPOJBHBIX BOMNPOCOB K JaHHOUN
nabopaTopHoii pabote. [Ipu HEYJOBIETBOPUTENBHOM OIIEHKE 3HAHUN CTYAEHTA 10 TeMe JaHHOTO
oT4eTa, CTYJI€HT BO3BpAIAeTCsl K TOBTOPHOMY M3yUEHHUIO COOTBETCTBYIOLIMX MaTEPHUAJIOB, IOCIE
4ero JOMyCKaeTcs K MOBTOPHOM 3amure. HeyqoBIEeTBOPUTENBHO BBINOIHEHHBIA OTYET TAKKE
BO3BpAIAETCs HA JOPAOOTKY.

OTuer NOMKEH conaep’kaTh 3aroJioBOK, TeMy JabopaTOpHOM paboThI, IeNb, 3ajaHue,
WHAVBUAYAIbHYIO TEMY, OMNHMCAHME XOJAa BBIMOJIHEHUS DPAOOTHI, HEOOXOIMMbIE NPUKIIATHBIE
MaTtepuaibl (CXeMbl, MakeThl JOKYMEHTOB M T.I.), B COOTBETCTBHM C TpPEeOOBAHUSAMH K
COJIEpKAHUI0, U BBIBOJIBI 11O paboTe.

OneHouHble CpeAcTBa JUIsl MHBAJIWAOB M JMI C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pOBbS BEIOUPAIOTCS C YYETOM MX UHAMBHUAYAIbHBIX CUXO(U3UUECKUX 0COOEHHOCTEH.



— Ip¥ He0OXOAMMOCTH HHBAIH/IAM | JIUTIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
MIPEIOCTABIISICTCS TOMOIHUTEIBHOE BpEeMs IS TOATOTOBKH OTBETAa HA SK3aMEHE;

— MIpH TPOBENICHUH TIPOLIECAYPhI OIICHUBAHUS PE3YyJIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OTPAaHWYEHHBIMH BO3MOXXHOCTSIMU 3I0POBbSI MPEAYCMATPUBACTCS HCIIOIH30BAHIE TEXHUYCCKHIX
Cpe/CTB, HEOOXOIUMBIX UM B CBSI3U C X WHAUBUIYAITBHBIMH OCOOCHHOCTSIMH,

— TIPH HEOOXOAMMOCTH JIJIsi OOYJAIOIIUXCS C OTPAHMYEHHBIMHA BO3MOXKHOCTSIMU 3/I0POBbSI
U WVHBAIWIOB TIPOIEypa OIICHUBAHUS pPE3YJIbTaTOB OOYYEHHUS 1O JUCIUIUIMHE MOXKET
MPOBOAMTHCS B HECKOJIBKO ATATOB.

[Iponenypa oneHUBaHUsI PE3yJIbTATOB OOYYCHHS WHBAIUIOB M JIUI[ C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBBSI TI0 JUCIHMILIMHE TPEIyCMaTPUBACT MPEIOCTaBICHUE WH(POPMAIIUU B
dopmax, aanTUpPOBaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCIIPUSATHS WH(POPMAIIHH:

Jis 11 ¢ HapyIICHUSIMEA 3PEHUS:

— B Ie4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUiist JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHo opme,

— B (hpopMe 3JIEKTPOHHOTO IOKYMEHTA.

JItst 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJarouuxcsi.

4.3. MeTonnueckne yKa3aHus 10 OPraHU3AIUM BIYMCIUTEIbHON HH(PPACTPYKTYpPHI

YciaoBust npUMEeHeHHs
- Kypc paccuuran Ha cTyaeHTOB 3-ro roja o0yuyeHusl.
- Hamuuwme nocryna k BerauciurenbabiM pecypcaM (GitLab, Google Colab mmu Yandex

DataSphere, JupyterHub).

- Paspabotansl 1aGopaTopHblie paboThI;

- Hudpacrpykrypa ma npuéma 3anau (gitlab, CI/CD) cornacoBana ¢ 1abopaTopHbIMU
paboramu.

ey, 3a1a4u U 02KM1aeMble Pe3yabTaThl
[lenu opranu3anyy BEIYUCIUTENEHON HHPPACTPYKTYPHI:

- J1aTh HavajbpHOE MpenacrasieHue o padore B IT unppacrpykrype (mpuyyuTh
MOJIb30BAThCSl TUTOM, jupyter-HOyTOyKamH).
3amaun mpeno1aBaTens:

- Opranuzanus peructpanuu cryaeHtos B Google Colab u Yandex DataSphere
- CosznaHue y4yeTHBIX 3amuceil cTy1eHTOB B gitlab By3a;

- GitLab Runner,

- Pabota Haj m1aGI0HHBIM PETIO3UTOPUEM JIA0OPATOPHBIX PadoT;

- Harmmcanne HHCTPYKIUU JJIA CTYJCHTOB.
O)I(I/I,Z[aCMLIe PE3YJIbTAThl CTYACHTOB!

- HavaybHOE mpezacTaBieHue o pabore B IT undpacTpykrype (TUT, HEHMUHT).



IHopsinok peanuzanuu
3angaua Nel: Opranusanus peructpanuu ctyaeHToB B Google Colab u Yandex DataSphere
3amaua Ne2: Co3naHue y4eTHBIX 3amuceld CTyIeHTOB B gitlab By3a
3amgaua Ne3: GitLab Runner.
s Bemonuenus CI/CD naiimaiina 6su1 HacTpoeH GitLab Runner Ha ynanénHol BUpTyabHON
mamuHe ¢ OC Ubuntu 24.04.
[TocnenoBaTenbHOCTh HACTPOMKHU BKITIOYAJIA CIEIYIOIINE [Iaru:
e Hacrpoiika cucTtemMbl — yCTaHOBKAa HEOOXOIMMBIX KOMIIOHEHTOB, TaKHX, Kak Docker.
e VYcranoska GitLab Runner no opunuanbHOl HHCTPYKIIUH.
e Perucrpanus Runner mys gactHoro cepsepa GitLab.
3amaua Ned4: Pabora Haj 11a0JI0HHBIM PENO3UTOPUEM JTA0OOPATOPHBIX padOT
DTOT PENO3UTOPUI CITY>KUT OCHOBOM Il BCEX HOBBIX JIAOOPATOPHBIX 3aJIJaHUI U COACPIKUT
MPEeHACTPOCHHYIO CTPYKTYpY Ipoekta u Cl-kondurypanuu.
KnroueBble (haiiinbl 1 UX Ha3HAUYEHUE:
.gitlab-ci.yml — ocroBHO#1 KoH(DUTYpannonnsii ¢aitn CI/CD. Onpenenser cpeay
BeIMoHeHus (00pa3 Docker), komanab! st cOOpKu.
Dockerfile — ¢aiin s 3amycka gokep-oopasa.
3anava NeS5: Hanucanue MHCTPYKIUM JUIsl CTYAEHTOB
README.md — HHCTPYKIMH K UCIIOIB30BaHHUIO IAOJOHHOTO PEMTO3UTOPHSL.
Bces cTpykTypa MakcUMalbHO Il THPOBAHA JJIsl KOTIMPOBAHUS CTYIEHTAMU M MUHUMH3AIAN
Mopora BX0/1a MPH BBIMOJIHEHUHN J1a00paTOPHBIX

4.4. MeToanuyeckne yKazaHusi M0 OPraHu3anuu JadopaTopHbIX padoT

YciaoBus npuMeHeHH:
- Kypc paccuuran Ha cTyaeHTOB 3-r0 roja o0y4yeHusl.
- Hamuuwme nocryna k BerauciutenbHbIM pecypcaM (GitLab) u k GPU/CPU.

- Pazpabortana undpactpykrypa ans npuéma 3anad (Gitlab, CI/CD) u cornacoBana ¢
nmabopaTOpHBIMU pabOTaMU U HACTPOECHA HA BCEX CTYJACHTOB 00pa30oBaTEIbHOMN
MIPOTPaMMBl;

- Hcnmonp3oBaHue OTKPBITBHIX JATACETOB U OMOINOTEK.

Lesn, 3a1a4u U 02kM1aeMble Pe3yJIbTaThl
[{enu opranu3zanuu 1abopaTOPHBIX padoT:

- 3aKpeIuUieHue TEOPETUYECKUX 3HAHUM Ha IPAKTUKE.

- Pa3Butue HaBBIKOB pa3pabOTKU HEHPOHHBIX CETEH.

- IloaroroBka K pellIeHHUIO peallbHBIX 3a/1a4 B HHIYCTPHH.
3amaun mpeno1aBaTens:

- O0ecnednTs CTyIEHTOB CTPYKTYPHPOBAHHBIMHU JIAOOPATOPHBIMU paOOTAMH.

- IlpenocraBUTh 1OCTYI K HEOOXOAUMBIM BBIUHCIUTEIBHBIM PECYPCAM.

- OpranusoBaTb IPOBEPKY U OOPATHYIO CBSI3b 10 BBIOJIHEHHBIM pabOTaM.
O>xujaeMble pe3ysbTaThl CTYJEHTOB:

- HaBbIku pa3paboTku HEHPOHHBIX ceTei Ha python.

- YMeHue noadupath apXuTeKTypy HEUPOCETH U HACTpauBaTh TUIIEpIIapaMeTphl B
COOTBETCTBUU C 3aJa4eil.

- PaGota c 6ubnmorexkamu (tensorflow, keras, Spektral u T.1.).



- OmnbIT peureHus 3aaa4 Kiaaccuukaim, KiacTepu3aliu, perpeccuu U MOHUKEHHS
pa3MepHOCTH.

- YMeHue pacCUUThIBATh METPUKHU

- YMeHHEe UHTEPIPETUPOBATh PE3yIbTaThl 00yUEHUS] HEUPOCETH.

IMopsinok peajn3zauuu
3amaua Nel: ITogroroBka y1abopatopHbix padboT (B coorBeTcTBHHM C 1. 2.3.3 PII/)
1) Onpenenenue Tem:

- IIpenoOpaboTka TaHHBIX

- AyrMeHTtanus JaHHbIX

- AHC&M6J’II/IpOBaHI/Ie JaHHBIX

- IIpocroe nmocTpoeHue HelipoceTu

- ABTORHKOJEPHI

- Pabota ¢ rpadoBeIME HElipoceTIMU

- JlerkoBecHble HeWpoceTu AJis TEKCTa U U300paKeHU

- BBI60p runeprnapaMeTpoB U OIITUMHU3AIINOHHBIC CTPATCTUN

- FHnepnapaMeTqueCKaﬂ OIITUMH3 Al

- CaMOOpFaHI/IL’»y}OIHI/IeCH CCTHU

- IIporHo3npoBaHue BpEMEHHBIX PAIOB

- YiopaBieHUE KPEAUTHBIMA PUCKAMU

- IloprdenpHOe pacupenencHe akTHBOB

- Murtepnperanus npeackazaHui Mojiesei

HaumenoBanune Pacnpenenenne
JladopaTopHoii Conep:xanue JlabopaTopHoii padoTbl 4acoB
padoTsl
2 3
[ToaroroBsTe natacetr CIFAR-10 (vyin aHamoruunyo 5 gacoB (2 yaca
0a3y n3o0pakeHuil) Iuist JanbHenIei 00padoTKH, JIP, 3 yaca
BBITOJIHUB CJICAYIONINE IIary: CPC)
3arpy3ka u npeABapuTEeIbHBIN MPOCMOTP JaHHBIX.
3aroHeHHE POITYIIEHHBIX 3HAYSHHUH (eCiH
[Tpeno6paboTK | MPUCYTCTBYIOT).
a JaHHBIX Hopmanuzanus nanseix ¢ momotbio MinMaxScaler
win StandardScaler.
[TpeoOpa3oBaHue KaTeropuaIbHBIX EPEMEHHBIX B
YHCIICHHBIC TTPE/ICTABICHHUS.
Cpenctsa: Python 6ubmmoreku pandas, numpy, scikit-
learn.
CosmaiiTe yBEeTMUCHHBIN JaTaceT n300paxkeHuit u3 6as3sl | 5 yacos (2 yaca
Ayrmenranust | CIFAR-10, mpuMeHsisi METO/IbI IOBOPOTA, CIIBUTA U JIP, 3 gaca
JTAHHBIX 3epKaJIbHOTO OTPaKEHUS N300pakeHUH. CPC)
CpenctBa: bubnuorexu Python OpenCV, imgaug.
[Tpumenute anroputm Bootstrap Sampling k 6azam 5 gacoB (2 yaca
AncamOmupoB | nansbix Iris u Wine Quality. [lanee o0yuuTe mpocTyro JIP, 3 yaca
aHue JaHHBIX HEWpPOCETh Ha KAXKJIOM U3 CO3JJaHHBIX MTOJMHOMXKECTB 1 CPC)
BBIMIOJTHUTE arperaiuio pe3yabTaToB




HaumenoBanue Pacnpenenenne
JlaGopaTopHoii Copep:xanue JladbopaTopHoii padoThI 4acoB
padoThI
2 3
knaccudukanmii. Cpencrea: Python 6ubiamoreka
sklearn.model_selection.
PazpaboTaiiTe TpeXCI0MHYI0 HEUPOCETh IS 5 gacoB (2 yaca
IIpocroe KJaccu(uKanuy 1BEeToB po3eTok u3 natacera Flowers- | JIP, 3 vaca
MOCTPOEHHUE 102 (uBetsr). Ucnonp3yiite Dense ciioun u softmax CPC)
HellpoceTH AKTHBALIMIO HA IIOCIIEAHEM CIIOE.
Cpenctsa: @perimBopk TensorFlow/Keras.
Peanu3yiiTe aBTORHKOACP IS COKATUS M300pakeHus u3 | 5 yacoB (2 vaca
naracera STL-10 ¢ mocienyronmmM BOCCTAHOBIEHUEM JIP, 3 gaca
ABTO3HKOIEp
. opuruHana. OOparute BHUMaHUE HAa Pa3HUILY B CPC)
KayeCTBE PEKOHCTPYKILIUU MPOCTOTO U TIIyOOKOTO
aBTosHKoiepa.Cpenctra: TensorFlow/Keras.
PaGora ¢ IMpumenute Graph Convolutional Network (GCN) anst | 5 yacos (2 vaca
rpadoBbIMHI KJIaccuuKanuu y3ioB Ha rpadoBom garacere PPI JIP, 3 yaca
pa (Protein-Protein Interaction).Cpezacra: bubinoreka CPC)
HelpoceTsIMHI
Spektral
JlerkoBecubie | IToctpoiite Mmoaens CNN st kiaccuuKanuy oT361BOB | 5 yacoB (2 vaca
HeHpoceTH IMDb Movie Review (Texctsl priibMoB) u cBéprounyto | JIP, 3 waca
IS TEKCTa U cetb LeNet mist kimaccudukauyu aBToMOOHIICH 13 CPC)
n3zo0paxkennii | maracera Cars196.Cpencta: TensorFlow/Keras.
Bri60o 5 gacoB (2 yaca
P s 3apaum kinaccudukaruu Ha garacere CIFAR-100 (
TUNEPIIApAMET JIP, 3 yaca
U MPOBE/IMTE SKCIEPUMEHTBI C PASIMIHBIMH CKOPOCTAMH | ~py 0)
p o0OydeHus, GyHKIUSIMU aKTUBAILIUHU U ITapaMeTpaMu
ONTUMHU3AINO
onrummzaropa (Adam, SGD, RMSProp).Cpencraa:
HHBIC
TensorFlow/Keras.
CTpaTeruu
Hcnonw3yiite metoauku grid search u random search 5 vacoB (2 yaca
['unepnapame | As HAXOXKJIEHUS HAWITYYIIUX THIIEPIIapaMeTpoOB JIP, 3 gaca
TpUuecKas (learning rate, batch size, number of layers) na garacere | CPC)
ontummzaius | Kaggle Titanic Survival Prediction.Cpeactsa: Scikit-
learn GridSearchCV u RandomizedSearchCV.
Camoopranus | Peamusyiite SOFM-kapty ajst Kiactepusaiu oopa3oB | 5 gacos (2 uaca
yIOIIHEeCs OykB aHrHiickoro andasura u3 naracera EMNIST JIP, 3 yaca
CETH Letters. Cpencrsa: Python, NumPy, TensorFlow/Keras. | CPC)
Pa3paboraiiTe HellpoceThb /il KPaTKOCPOUHOTO 5 vacoB (2 yaca
IIporHo3upoB | MPOTHO3UPOBAHHUS LIEH AKLUN KPYITHOW POCCUICKON JIP, 3 gaca
aHue KoMranuu (Harpumep, CoepOank mm ["aznpom), CPC)
BPEMEHHBIX UCIIONB3YS AaTaceT (UHAHCOBOTO BPEMEHHOTO psiJia U3
pAIOB pecypca Yahoo Finance.Cpexnctsa: TensorFlow/Keras,
Yahoo Finance API.
Hcnonp30BaB natacet KpeAUTHOTO prucka German 5 vacoB (2 yaca
VYnpasnenue o " . .
Credit Risk, pazpaboraiite ancam61b HelipoceTeit st JIP, 3 yaca
KPEAUTHBIMU
OIICHKH BEPOSATHOCTH jedonTa 3aemmuka. CpeacTna: CPC)
pUCKaMHU L
TensorFlow/Keras, scikit-learn.
CocraBbTe ONTHMAIbHBIA HHBECTUIIMOHHBINH TTOpThens | 5 yacos (2 yaca
[ToprdensHOE | Ans poccuiickoro peiHKa eHHbIX Oymar (MOEX) ¢ JIP, 3 yaca
pacmpeneneHy | IMOMOIIBIO MOAX0Aa HEHPOCETEBOTO aHCaMOIs, CPC)
€ aKTUBOB UCTOJNB3Ys AaraceT (POHI0BOTr0O phlHKa MOCKOBCKOM

oupxu.Cpenctea: TensorFlow/Keras, nanasie MOEX.




HaumenoBanue Pacnpeneinienune
JlaGopaTopHoii Copep:xanue JladbopaTopHoii padoThI 4acoB
padoThI
2 3
Uccnenyiite paboTy mMojenei HelipoceTel Ha IBYX 5 gacoB (2 yaca
WNutepnperanu | pa3ubix Habopax ganubix (Credit Card Fraud Detection | JIP, 3 waca
S u Image Classification on Flowers) ¢ ucrionszoBanunem | CPC)
npenckasanuii | uHctpyMeHToB SHAP u LIME 11 BoisiBneHUs
Moesnen KITFOUYEBBIX ()aKTOPOB MpUHATUS perieHnid.CpencTa:
bubmnorexn SHAP, LIME, TensorFlow/Keras.

2) Pa3pabotka 3agaHuii:
- IlomaroBbie HHCTPYKILIMH.

- Ilpumepsi koxa.
KoHTposbHbIE BOIIPOCHL.

Paspabomyxa 3a0anuti onsa 1abopamoproil pabomul «A6mosnKodepvl»
[lenb: OCBOUTH MPHUHIMIIBI PaOOThI aBTOSHKOAEPOB, HAYUUTHCS MPOEKTHUPOBATH U O0ydyaTh
IyOOKHE ¥ TIPOCTHIC HEHPOCETH IS COKATHUS U BOCCTAHOBIICHUS H300pakeHU . I3yunTh BIIMsHIC
ApPXUTEKTYpbl W YHUCJIA CJIOEB Ha KayeCTBO PEKOHCTPYKIMH, HAYYUTHhCS BHU3YyaJU3UPOBATH
pe3yNbTAThl U CPABHUBATH MOJICIIA PA3HOU CIIOKHOCTH.
Texnonorun: Python, ppetimBopku TensorFlow, Keras.
JlmurenpHOCTE: 4 yaca (1 gac maGopaTopHBIX padoT, 3 4aca CaMOCTOSITEIIBHON paOdoTHI).
Pesynbrar: Kog va GitHub + oTBeTHI Ha BOIpochl

2. [TomiaroBbie HHCTPYKIIUU

J1st HAarssIIHOCTH BOCTIONB3YyeMcs cuHTeTHUecKuM aaracetoM XOR (uckmrouatomee NJIN),
KOTOpBI TpeOyeT HaJIuuus He-JIMHEHHOW IPaHuULIbl pa3/IesieHuUs.
Ulae 1: Ycmanoska 6ubnuomex

Llaz 2: 3azpyska u no02omoska 0aHHbIX

Lllaz 3: Peanuzayus npocmozo aémosnkooepa

Llaz 4: Obyuenue npocmozo agmosHKkodepa

Llazc 5. Peanusayus enyb6oko2o agmosnkooepa

Llae 6: Obyuenue 2ny60Kk020 asmosHKooepa

lae 7: Buzyanuzayus pe3yibmamos peKOHCMpPyKYuu

Llaz 8: Ananuz u cpagnenue moodenel

3. Ilpumepst koda na Python

Ilonnwiii ckpunm

python

Komuposats

# Ilar 1. UmMnoptupyeM HeoOXoiuMble ONOINOTEKN
import numpy as np

from tensorflow.keras.datasets import stl10

from tensorflow.keras.models import Sequential
from tensorflow.keras.layers import Input, Dense, Flatten, Reshape
from tensorflow.keras.optimizers import Adam
import matplotlib.pyplot as plt

# Illar 2. 3arpy»xaeM ¥ TOTOBUM JJaHHbIE

(train_images, ), ( , )=stll0.load data() # 3arpy>kaem TOJbKO N300pa’KE€HHUS, UTHOPUPYS
KJIaCChI

train_images = train_images.astype(‘float32") / 255.0 # nopmanusyem aaHHbIe



train_images = train_images.reshape((train_images.shape[0], -1)) # npespamiaem n3o0paxeHus
B OJJHOMEPHBIN BEKTOP

# lar 3. PeanuzyeM mpocToil aBTOPHKOIEP
simple_autoencoder = Sequential([

Input(shape=(train_images.shape[1],)), # BxoJ1HOM CJI0M MPUHUMAET IIJI0CKOE
HU300pakeHUE

Dense(units=64, activation="relu’), # [lepBbIii CKPBITBIN CJIOH YMEHBIIACT Pa3MEPHOCTh
no 64

Dense(units=train_images.shape[1], activation='sigmoid') # BerxogHoii cioit
BOCCTaHABIIMBAET N300pakeHUE

D

simple_autoencoder.compile(optimizer=Adam(), loss='binary_crossentropy') # xommnuisius
MOJICIH

# Ilar 4. O6yuaem NpOCTON aBTOIHKOJEP
history_simple = simple_autoencoder.fit(

train_images, # BXOIHBIE JaHHBIE

train_images, # 11e71eBOM BBIXOHOM CHUTHAJ COBIIAA€T C BXOIOM
epochs=10, # KOJI-BO ATIIOX 00y4YeHUs

batch_size=32, # pa3mep MHUHH-TIAKETOB

shuffle=True, # mepeMeInmBaeM JaHHbIC

validation_split=0.2 # ncnonp3yem 20% NaHHBIX U TPOBEPKH

)

# llar 5. PeanusyeM riryOOKH aBTOIHKOJEP
deep_autoencoder = Sequential ([

Input(shape=(train_images.shape[1],)), # BxonHo¥ cioi
Dense(units=128, activation="relu"), # nepBbIN CKPBITBIN CIION
Dense(units=64, activation="relu'), # BTOPOM CKPBITBIN CIIOM
Dense(units=32, activation="relu'), # TpeTuii CKPBITHIN CIIOM
Dense(units=64, activation="relu'), # 4eTBEPTHIN CKPBITHIN €01
Dense(units=128, activation="relu’), # MSATBIN CKPBITBIN CII0M

Dense(units=train_images.shape[1], activation='sigmoid') # BeIX01HOI1 c0ii

)

deep autoencoder.compile(optimizer=Adam(), loss='binary_crossentropy') # KoOMOIWISIUS
MOJIEIH

# Iar 6. O6y4yaeM riy0OKHiIl aBTOIHKOAEP
history_deep = deep_autoencoder.fit(

train_images, # BXOJHBIE JaHHEIE

train_images, # 1es1eBOI BBIXOIHOM CHUTHAJ COBIAMAET C BXOIOM
epochs=10, # KOJI-BO 210X 00y4eHUs

batch size=32, # pazMep MHHHU-TIAaKETOB

shuffle=True, # nmepeMerrBaeM JJaHHbIE

validation_split=0.2 # ucnonb3zyem 20% MaHHBIX AJI1 TPOBEPKU

)

# lar 7. BuzyanuzupyeM peKOHCTPYKIIHIO H300paskeHu i



test image 1dx = np.random.choice(range(len(train_images)), size=5) # BeiOupaem 5
CIy4aiiHBIX N300pakeHuit
test_images = train_images[test_image_idx]

reconstructions_simple = simple autoencoder.predict(test images) # momyuaem
PEKOHCTPYKIMIO OT MMPOCTOT0 aBTOHKOIEPa

reconstructions_deep = deep autoencoder.predict(test images) # nmomydaeM
PEKOHCTPYKIMIO OT TIIyOOKOTO aBTOIHKOIEpa

# Pucyem n3zo0paskeHusI psiIOM IPYT € IPYroM
fig, axes = plt.subplots(3, len(test_image_idx), figsize=(len(test_image_idx)*2, 6))
for idx, img_id in enumerate(test_image_idx):

original img = test images[idx].reshape(96, 96, 3) # Bo3BpamiaemM hopmy
MU300paKeHUS

reconstr_simple = reconstructions_simple[idx].reshape(96, 96, 3) # BoccranoBneHrEe HOPMBI
JUTSL PEKOHCTPYKIIUU

reconstr _deep = reconstructions _deep[idx].reshape(96, 96, 3)  # BoccTanoBiIeHUE HOPMBI
JUTSL PEKOHCTPYKITUU

axes[0][idx].imshow(original_img)
axes[0][idx].set_title('Original’)
axes[1][idx].imshow(reconstr_simple)
axes[1][idx].set_title('Simple AE")
axes[2][idx].imshow(reconstr_deep)
axes[2][idx].set_title('Deep AE")

plt.tight_layout()
plt.show()

# Ilar 8. CpaBHuBaeM rpauku noTepb

plt.figure(figsize=(10, 5))

plt.plot(history_simple.history['loss'], label="Simple Autoencoder Train Loss’)
plt.plot(history_deep.history['loss'], label="Deep Autoencoder Train L0ss')
plt.title("Train Loss Comparison’)

plt.xlabel('Epochs’)

plt.ylabel('Binary Cross Entropy Loss')

plt.legend()

plt.show()

4. KOHTpOJILHBIE BOIPOCHI
1. Teoperuueckue:

- Yrto Takoe ABTOOHKOACP U I U€ro OH Hy)KeH‘7

- OObBsicHUTE YCTPOMCTBO TMpPOCTON (OIHOCIOMHON) U TIIyOOKOH (MHOTOCIIOIHOMN)
ApXUTEKTYpPbl aBTOIHKOIEPA.

- Kakue ¢pyHKIMM aKTHBAIMU Yallle BCETO MPUMEHSIOTCS B aBTOPHKOIepax U nouemy?
- 3ayeM HYKHBI CKPBITBIE CJIOU B TITyOOKOM aBTORHKOepe?

- OnuiuuTe OCHOBHYIO HJIEI0 IPUHLIMIIA 0OPAaTHOTO paclpoCTpaHEHHs OIIUOKH B KOHTEKCTE
ABTODHKO/IEPOB.

- KakoBa ponb ¢pyHkuuu noteps binary cross entropy B aBTO3HKOzAepax?



Pacckaxure, Kak yCTpOEH 3Tar 00y4eHHs aBTOIHKO1epa?

MO’KHO JT1 MCTIOIB30BaTh aBTOIHKOAEP ISl paObOThI C YEPHO-OCIIBIMU U300pKEHUSIMU?
Ecnu na, To kakum o6pazom?

EcTb 11 cMBICH yBETMYHUBATH YHCIIO CKPBITHIX CIOEB OECKOHEYHO? APryMEHTUPYITE Balll
OTBET.

Yem 00ycioBiIeHa BaXXKHOCTb IIPABUIIBHOTO BBIOOPA pa3Mepa CKPBITOro cios?
IIpakTHueckue:

Kaxkoii ¢pparmMeHT Balero CKpuITa peainsyer o0ydeHre IpocToro aBTo3HKoaepa?

[Tokaxkute CTPOKY KOAa, KOTOpask TeHEpPUPYeT CIydalHbIe WHAEKCHI JUIS OTOOpPaKECHHS
TECTOB U300paKEHUH.

['me uMeHHO TPOMCXOAUT (GOPMUPOBAHHE HOBOTO M300pAKCHHS M3 CXKATHIX JAaHHBIX B
BaIIeM xKojue?

Jaiite Ha3BaHME parMeHTa KOAa, KOTOPBIA BRIBOAUT TPa(UKH CPAaBHEHUS MTOTEPHh MEXKTY
IPOCTHIM U TTTyOOKMM aBTORHKOJIEPOM.

HazoBure KIIIOUCBYIO KOMAaHAY, KOTOpasda 3allyCKacT 06yquI/Ie FJIy6OKOFO ABTOOHKOJCpA.

B kakoM mecrte Bamiero Kojaa MpoUCXOJUT MHUIIUAIU3AIUS TIIYyOOKHUX CIIOEB IITyOOKOTO
aBTOPHKOJEpA?

Jns dgero ucnonp3yercs ¢yHkuus reshape B Bamem ckpunte? e KOHKpPETHO OHa
BCTpeyaeTcs?

CKOJIBKO 310X MCTOJB30BAJIOCH JJII TPEHUPOBKU MOJICIICH B BAllleM CKPHUITE?

[Touemy wucmonb3yercss UMEHHO OwHapHas Kpocc-sHTporwms (binary cross entropy) B
kauectBe (yHKIMU noteps? EcTh 1 anbrepHaTHBbI?

Hepe‘{I/ICJII/ITe KOMaH/BbI, I/ICHOJII)3yeMI)IC JJIA I/IMHOpTa JTAHHBIX U ITOAT'OTOBKH UX K pa60Te
B BaIllUX MOJEIIAX.
AHaIATHYECKHE:

Hackonbko CyIIeCTBEHHO TMOBIHUSIIO KOJUYECTBO CKPBITHIX CJIOEB Ha KaueCTBO
PEKOHCTPYKIUH n300paskeHuit? O6cyauTe Balti HaOIIOACHMUS.

[To BameMy MHEHMIO, B KaKMX CUTYallUsSX IPEINOUYTUTENIbHEE HCIOJb30BaTh MPOCTOM
aBTOPHKOJIEP, a B KAKMX — IIyOOKHUii?

CyiecTByeT 1M B3aUMOCBS3b MEXAYy KOJMYECTBOM 3I0X OOYyYEHHUS U JOCTHXKUMOMU
TOYHOCTBIO peKOHCTpyKIKu? [Touemy 3Ta cBsI3b CYIIECTBYET UM OTCYTCTBYET?

SIBnsieTcss MM yMEHBIIEHHE YHWCIA 30X PEHICHHEM MPOOJIEMBI JONTOW TPEHHUPOBKH
mopeneit? Beerna nmu 3to 3 pexTuBHO?

[IpencraBbTe cUTyalMIO, KOT/Ia KaYECTBO PEKOHCTPYKIMH YIYyUIIMIIOCH MOCIIE Mepexoaa
OT TPOCTOTO aBTORHKOJAEpa K riryOokomy. Kakwe ¢akTopbl MOTIM MOBIUATH HA 3TOT

s dext?

Hpe}IIHOJ'IO}KI/IM, BbI ITOJIYUYHUJIN HCYAOBJICTBOPHUTCIbHYIO TOYHOCTh PEKOHCTPYKIUH OAXKE
IIOCJIC MHOI'HX J3IIO0X 06y‘-ICHI/I}I. Kakne rumore3bl BBl MOJKETE BBIZIBUHYTH O IMPUYMUHAX
HEyaa4Yu U KaK UCIIPABHUTH CI/ITyaI_[I/IIO?

MoskeT i mpocTasi MOJIeb MOKa3bIBaTh JYUIIUN pe3yabTaT, 4yeM cioxkHas? O0cyaute
CUTYalll1, KOTJa 3TO BO3MOXKHO.

UYto mpousoiieT, eCiii pa3Mep CKPHITOTO CJI0s 3HAYUTEIIbHO YMEHBIIIUTH WIIN YBEIHYUTD?



- KakoBel moOTeHIMANBbHBIE HEAOCTATKH TIyOOKOTO aBTO’HKOAEpPA IO CPAaBHEHUIO C
MPOCTHIM 7»

- JlomycTUMO JIM HCMOJB30BaTh B ABTOAHKOJEPE OOJBINE BBIXOAHBIX HEHPOHOB, YeM
Bx0aHEIX? Kakue nocieacTBus 3TO MOKET UMETh?
Kpurepuu olleHKH

Omauuno: TToTHOCTBIO BBIIIOJIHEH BECh X0 pabOThI, TPOAECMOHCTPUPOBAHBI
KaueCTBEHHBIC PEKOHCTPYKIIUU U300PAKEHUM, TTPEICTABICHBI BEIBOIBI U
MPEII0KEHUE BO3MOKHBIX YyTEH yIyUIICHUSI.
Xopouto: Peann3oBaHbl 00€ MO, UMEIOTCSI PEKOHCTPYKIIMH, HO HE XBaTaeT
TUIATEIHHOTO aHAJIW3a WJIM KaU€CTBEHHOM BU3YaIU3alluU.
Yooenemeopumenvno: PeanzoBaHa X0Ts1 ObI OJHA MOJIEJ b, HO HET MOJIHOTO aHanu3a
PE3yIbTATOB WM MPUCYTCTBYET 3HAUUTENIbHAS MOTPEIIHOCTh B PEaIM3alUU.
Heyoosnemsopumenvrno: Mopeib He cO3/1aHa WU CEPbE3HO HAPYIIICHA JIOTHKA
BBITIOJTHEHMS 3a7JaHUH.

3) [ToaroToBka maTaceToB:

- Tlom6op otkpeiThix ganHbIX ¢ Kaggle u paperswithcode

- T'enepanus CHHTETHYECKUX JAHHBIX TPU HEOOXOTUMOCTH.
3anmava Ne2: mocTyn K HEOOXOIMMBIM BBIUHUCIUTENBHBIM pecypcam (B m.4.3 PI1JI)

3anmaua Ne3: Opranuzaiysi NpOBEpKH U 0OPATHOM CBSI3U IO BBHIITOJIHEHHBIM paboTam.
IMopsinok NpoBepKH KOPPEKTHOCTH
Yek-mucT 1715 MPOBEPKU 1a00paTOPHBIX padoT:
1. BrinmonHeHue 3agaHMiA:
Kon 3amyckaercst 6e3 ommooxK.
JIOCTUTHYTO 1LI€TIEeBOE KaueCTBO MOJIEIH.
2. KauectBo kona:
CooOmonenne PEP-8.
Hannune koMMeHTapues.
3. Oruer:
HWHCTPYKIUS TT0 paboTe ¢ TUTOM C TIOJJPOOHBIM ONMMCAHNEM UMEHOBAHUS METOJIOB
U KOMMHTOB;
Onucanue xona paboTHI.
AHanu3 pe3yabTaToB.
4. CBOEBpPEMEHHOCTH:
Pabora ciana B ycTaHOBJIEHHBIN CPOK.
Kpurepuu oneHku:
Omauuno: TTonHOE BBINONIHEHUE BCEX 3a/JaHUH, KAUeCTBEHHBIN KO/ 1 OTYET.
Xopouwo: HesHaunTeNbHBIE HEOUYETHI B KOJIE WU OTUYETE.
Yooesnemeopumenvno: BeimonaHeHb! 6a30BbIe 33JaHUsI, HO C OIIMOKaMHU.
Heyoosenemseopumenvno: Kputndeckue ommOKH WA HEBBITTOJTHEHUE Pa0OTHI.

4.5. MeTonnueckne yKa3aHusl 110 OPraHHU3ALUM IIPOCKTHOM JeSITeJIbHOCTH CTY/ICHTOB
YciaoBust npUMeHeHHs

- Kypc paccuutan Ha cTy/1eHTOB 3-T0 To7a O0y4JeHHS,
- OOmee BpeMst Ha MPOEKT — He Oosee 16 9acoB Ha KaXKIOTO CTYy/ICHTA.

- HWmeercs goctyn K kelicaM WHIYCTPUATIbHBIX MAPTHEPOB; €CTh BO3MOKHOCTh
aJlanTaIuy KeMCoB U1 CTYJIEHTOB TPETHETO Kypca.



Hean, 3anaun u oxugaeMble pe3yabTaThl
[{enu opraHu3anuy BEIYUCIUTEIBHON HHPPACTPYKTYPBHIL:

- J1aTh MPEJICTABJICHHUE O PEATbHBIX 33/1a4axX, PEIIacMbIX ¢ TOMOIILI0 HEHPOHHBIX CeTel U
BO3HHKAIOIIUX MTPOOIIEMaXx.
3ajauun mpenoiaBaTess:

- cOOp KeWCOoB MHIyCTPHUATIbHBIX MAPTHEPOB;
- cOop KelCcoB mpernoiaBareiei MPaKTUKOB U JIA00OPaTOpHid B BY3€;
- ¢opmupoBanue T3 Ha SK3aMEHAIIMOHHBIN ITPOCKT HA OCHOBE KEHCOB;

- pa3paboTKa CUCTeMbl YUETa pe3yJIbTaTOB MPOEKTa B UTOIOBOM 3K3aMEHAI[MOHHOM OlleHKE
OxunaeMple pe3yJibTaThl CTYIEHTOB:

- MPOJBUHYTOE MPEJCTABICHUE O pealIbHBIX 3a/1a4ax, PEIIaeMbIX C IIOMOIIbIO HelpoceTen
¥ BO3HUKAIOIIUX MTPOOIeMax

- OLICHKAa Ka4CCTBa p83pa6OTaHHLIX HeﬁpoceTeﬁ C IOMOIIbIO MECTPHUK.

IMopsinok peanusanuu
3amaua Nel: cOOp KeiicOB MHyCTpHUAIbHBIX TAPTHEPOB

1. OnTuMu3anus KpeAUTHOTO CKOPUHIA C UCIIOJIb30BaHUEM HEHPOHHBIX ceTel
Omnwucanune: CoOepOaHK aKTUBHO Pa3BUBACT KPEIUTHBIE IIPOTYKTHI M CTPEMHTCS yITyUIIUTh POIIECC
OLIEHKH KPEJUTOCIIOCOOHOCTH KIMEHTOB. 3aa4ya — pa3paboTaTb HEMPOHHYIO CETh, KOTOpas OyJeT
aHAJTM3UPOBATh IMPOKUI CHEKTP JaHHBIX ((PMHAHCOBBIE TOKA3aTENH, MTOBEJCHUECKUE JaHHbBIC,
COLIMAJIbHBIE CETH U T.J.) 711 00Jiee TOUHON OLIEHKU PUCKA.
Lens: Co3aaTh MOJEIb, KOTOPasi CMOKET MPEICKA3bIBAaTh BEPOSTHOCTH J1€(OITA C BBICOKON
TOYHOCTBIO, UCHIOJIb3YsI PA3JINYHbIE TUIIBI IAHHBIX.
Osxkupaemslii pe3yibTar: HelipoHHas ceTh, criocoOHasi 00padaTbIBaTh pa3sHOPOAHbIC JAHHEBIE U
BbIJIaBaTh TOYHBIE IIPOTHO3BI 10 KPEAUTOCTIOCOOHOCTH KIIMEHTOB.
3anaua Ne 2: kelicoB npernoaaBareseil NpakTUKOB U J1abopaTopuil B By3e.
Keiic: Pacnio3HaBanue rpynn MOIIEHHUKOB B COLUAIHON CeTH
IMocranoBka 3anauu: ConmanbHas CETh HYXIACTCSs B HWHCTPYMEHTE Ui OOHApyKEeHUs

NPECTYIHBIX COOOIIECTB CpeAM IMoJyib3oBaTeneil. Bama 3amaua — peanuzoBarh rpadoByrO
HEHWPOCETh, CIIOCOOHYIO AHAIM3UPOBATH CBSI3HM IOJH30BATENIed W BBISBISATH IMOJ03PHUTEIIbHBIC
TPYIIIIBL

TpebGoBanus:

- Ilpumenute GCN gns knaccuuKauu ToJb30BaTesneld Ha "MoOpocoBecTHBIX"! U
"COMHUTENBHBIX".

- BrisiBuTe cooOiectBa, 061aaronye mpu3HakaMyu MOIIIEHHUYECTBA.

Keiic: Jlerextop noanenbHbIX GoTorpaduit

IMocranoBka 3anauu: HyXHO co31aTh HMHCTPYMEHT Ui OBICTPOTO BBISBIEHUS MOJIEIOK
U (poBbIX H300pakeHui. JlaTaceT colep KUT HACTOSIIINE U (paJIbIINBbIE CHUMKH 3HAMEHUTOCTEH.
TpedoBanus:

- OOyuute nérkyro cBEprounyto Heupocets (LeNet) mis ngeTeknwu MOMIMHHOCTH
U300paskeHUsL.

- Omnpeznenute, HACKOJIBKO TOYHO MOJEH CIIOCOOHA OTJIMYATh peajbHble Gororpaduu ot
MO/JIETIbHBIX.
3anaua Ne3: popmupoBanue T3 Ha 5K3aMEHAIMOHHBIN MPOEKT HA OCHOBE KEHCOB
1. [IpuMeHeHre pa3IUYHbIX aKTUBAIMOHHBIX (DYHKLINN



3amaua: Ucnonw3ys 6ubmmoteky Spektral, peanuzyiite GCN miist perneHus 3a1aqn
Kiaccuukanuu y3ioB rpaga PubMed.

. Hayuutech npeactaBnsaTh rpadoByI0 CTPYKTYpY JaHHBIX.

. Pazpaboraiite Moenb rpadoBoit CBEpPTOUHOM CETH U OLIEHUTE €€ MPOU3BOIUTEIIBHOCTD.
OuenuBaembie ymenusi: [lonumanue ocHOB rpadoBbIX HeHpoceTel, ONbIT paboThI C
CHEIUAIM3UPOBAHHBIMU OMOIMOTEKAMH.

[IpoekT BeImosIHsAETCA B KOMaHAax oT 1 10 3 yenoBek. O1ieHUBaeTCs BCS KOMaHa OJTHOM
OLICHKOM.

WuauBuayanbHOE 3a7jaHHE COCTOUT B aHANIM3€ KayecTBa pa3paboTaHHBIX HelipoceTel. [l
BBITIOJIHEHHU S 3aJ]aHUsI HEOOXOAMMO BBITIOJIHUTH HECKOJIBKO 3a]1a4:

- MOATOTOBHUTH HAOOP JAHHBIX /ISl IPOBEJACHHS TECTUPOBAHUS;
- MPOTECTUPOBATh pazpaboTaHHBIE HEHPOCETH,

- mocyuTaTh QYHKIUIO IOTEPh

- MOCTPOUTH OLIMOKHM HAa 00YYAIOIINX U TECTOBBIX JTAHHBIX.

- MOCYMTATh METPUKH

- cllenaThb BBIBOJIBI O KaUECTBE HepoceTu
B 3aBucHMMOCTH OT KadecTBa TEOPETHUYECKOTO OTBETAa M KOJIMYECTBA PEATU30BAHHOIO

CaMOCTOSITENIHO KOJ1a IIPEI0/1aBaTesb BbICTABISET OLEHKY OT 3 110 5.
Kpurepun oueHku:
Otnuuno: [lonHOeE BBINONIHEHKE BCEX LIAaroB, aHAIU3 MOJyYEHHBIX PE3YJIbTAaTOB C IOCTPOCHUEM
(GyHKIMU OTEph U HEOOXOAUMBIX METPUK, Pa3BEPHYTHII OTBET HAa TEOPETUUYECKHE BOIPOCHI.
Xopomo: KoppekTHbIil KoJ|, TOCTpoeHa (PyHKIHS TOTEPh, ClI€TIaH NPaBUIbHBINA BBIBOJ O
KadyecTBe paboThl Mojienu. OTBETHII HE HA BCE TEOPETUUYECKHUE BOIIPOCHI.
VY nosnerBopuTenbHO: BhinoaHeHNe koja ¢ omMOKaMU Ha 3Tanax BU3yaJln3allud MOJIEIH U
CpaBHEHHUs pe3ysbTaToB. OTBETUII HE HA BCE TEOPETUUECKUE BOIIPOCHI.
HeynosnersopurensHo: HeBbinosnHenue kiato4eBbix 3tanoB. He orBeTusn Ha TeopeTndeckue
BOIIPOCBI.
O1neHKy MOXHO MOBBICUTH, PEATH30BaB TPeOyeMbIil (YHKIIMOHAI UK OTBETUB JAOMOJIHUTEIBHO
WJIM 3aHOBO HAa HEOOXO/IMMBbIE BOIIPOCHI.
TpeGoBaHus 11 TOBBIILIEHUS OLIEHKH U UTOTrOBYI0 olieHKy ¢popmupyet [IPETIOJJABATEJIb.
3anaua Ned: pa3zpaboTka cCTEMBbl yU€Ta pe3yIbTaToB IIPOEKTa B UTOTOBOM OIEHKE 3a IK3aMeH
Beimonaeno B PI1JI, i 4.2
ITopsinok NpoBepKH KOPPEKTHOCTH
Uek-1uCT 17151 TPOBEPKH J1AOOPATOPHBIX PabOT:

e Halop keicoB MHIyCTpUAIbHBIX TapTHEPOB — 13 mmIT;

e HalGop kelicoB npemnoaBareneil mpakTUKOB u aboparopuiit BY3a — 14 mT;

e Habop T3 B konuyectBe 14 mTyK.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4YeOHOH JHUTEPaTypbl,

He00X0AMMOi1 1151 0CBOCHUS TMCUUILIIMHBI (MOTYJIA)
5.1 OcHoBHas quTEpaTypa:

1. Xnusnenko, JI. B. [IpakTuka HelipoceTeBOro MoieIMpoBaHus : yueOHoe rocodue st
By30B / JI. B. XnuBHenko, @. A. [TarakoBuu. — 4-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2024.
— 200 c. — ISBN 978-5-507-47590-2. — TexcT: »1eKTpoHHbIH / JlaHb : JIEKTPOHHO-
oubnuoreuynast cucrema. — URL: https://e.lanbook.com/book/393482 (mara oOpameHus:
21.07.2025). — Pesxum gocTyma: ist aBTOPH3. ITOJIb30BATENCH.



2. Koxonen, T. Camoopranusytomuecs kapTsl : yaeOHoe nmocooue / T. Koxonen ; mon
penaxkuueii FO. B. Tromenuesa ; nepeBon ¢ anrnuiickoro B. H. AreeBa. — 4-e an.u3n. — Mocksa :
Jlabopatopus 3nanwmii, 2025. — 660 c. — ISBN 978-5-00101-179-8. — TekcT : anextponHslii // Jlanb

NIEKTPOHHO-OMOMMoTeunass cuctema. — URL: https://e.lanbook.com/book/495335 (mara
obpamenus: 21.07.2025). — Pexxum noctyma: Jj1s aBTOpU3. MOJIb30BaTEIICH.

3. PocroBues, B. C. HckyccTBeHHbIE HEHpOHHBIE CeTH : y4eOHHMK ais By3oB / B. C.
PocroBres. — 5-¢ uzn., crep. — Cankr-IlerepOypr : Jlans, 2025. —216 ¢. — ISBN 978-5-507-50568-
5.— Tekcr: onexTpoHHblii/ Jlanb : snekrpoHHO-OMOmmoreuyHas cucrema. — URL:
https://e.lanbook.com/book/447392 (mara oOpamenus: 21.07.2025). — Pexxum noctyma: st
aBTOPU3. II0JI30BATEIICH.

4. PabueBckuii, A. H. CuHTeTHYECKHE TaHHBIC U PA3BUTHE HEHPOCETEBBIX TEXHOJIOTHH :
yaeOHoe mocooue it By30B / A. H. PabueBckwmii. — Mocksa : U3natenbctBo FOpaiit, 2024. — 187
c. — (Breicmiee oOpazoBanme). — ISBN 978-5-534-17716-9. — Tekcr : 2JI€KTpOHHBIA //
Oo6pazoBarenpHast 1iargopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/545036 (marta
obpamenust: 19.07.2025).

5.2 JlonosiHMTEIbHAS JIMTEpaTypa:

1. Sun, X, Li, J.,, Kovalenko, A.V., Feng, W., Ou, Y. Integrating Reinforcement
Learning and Learning From Demonstrations to Learn Nonprehensile Manipulation //IEEE
Transactions on Automation Science and Engineering, 2023, 20(3), 1735-1744, DOI:
10.1109/TASE.2022.3185071, Q1

2.  Petukhova, A.V.; Kovalenko, A.V.; Ovsyannikova, A.V. Algorithm for Optimization
of Inverse Problem Modeling in Fuzzy Cognitive Maps. Mathematics 2022, 10, 3452. DOI:
10.3390/math10193452, Q1

3. Kirillova, E.; Kovalenko, A.; Urtenov, M. Study of the Current-\Voltage
Characteristics of Membrane Systems Using Neural Networks. AppliedMath 2025, 5, 10.
https://doi.org/10.3390/appliedmath5010010.

4.  Kadurin, Artur, et al. "The cornucopia of meaningful leads: Applying deep
adversarial autoencoders for new molecule development in oncology.” Oncotarget 8.7 (2016):
10883.

5. Kadurin, Artur, et al. "druGAN: an advanced generative adversarial autoencoder
model for de novo generation of new molecules with desired molecular properties in silico."
Molecular pharmaceutics 14.9 (2017): 3098-3104.

6.  Polykovskiy, Daniil, et al. "Molecular sets (MOSES): a benchmarking platform for
molecular generation models.” Frontiers in pharmacology 11 (2020): 565644.

7. Khrabrov, Kuzma, et al. "$\nabla” 2% DFT: A Universal Quantum Chemistry Dataset
of Drug-Like Molecules and a Benchmark for Neural Network Potentials." Advances in Neural
Information Processing Systems 37 (2024): 36869-36889.

8.  Polykovskiy, Daniil, et al. "Entangled conditional adversarial autoencoder for de
novo drug discovery." Molecular pharmaceutics 15.10 (2018): 4398-4405.

9.  Huxonenko, Cepreit, Kanypun, Aptyp u Apxanrenbckas Exarepuna. I'myOokoe
oOyuenue. " U3narenbckuii tom"" Tlurep""", 2017.

10. Murskos, E. C. MckyccTBEeHHBIM MHTEIUIGKT W MAIIMHHOE OOyYeHHe : ydueOHOe
nocobue s By3oB / E. C. Mutsakos, A. I'. llImenesa, A. U. Jlanpmaun. — Cankt-IlerepOypr :
Jlanb, 2025. — 252 c. — ISBN 978-5-507-51465-6. — TekcT : 21eKTpoHHBIH // JIaHB : 2IEKTPOHHO-

oubmuoteunas cucrema. — URL: https://e.lanbook.com/book/450827 (nmara oOpareHus:
21.07.2025). — Pesxum gocTyma: ist aBTOPH3. ITOJIb30BATEICH.
11. Enucees A. ., Munun 1O. B. PazpaboTka nporpaMMHbIX HHTEpdericoB BeO-

NPUJIOKEHUH ¢ ncnoib3oBanueM (peiimBopka FastAPI : yue6Hoe mocobue. Tambos: TI' TV,
2024. 81 c. https://e.lanbook.com/book/472310 (mata obpamenus: 19.07.2025).


https://doi.org/10.3390/appliedmath5010010

12. Yepueimes, C. A. OcHoBBI TporpamMmmupoBanus Ha Python : yaeGHoe mocobue
st By3oB / C. A. YepnsblieB. — Mocksa : M3natensctBo HOpaiit, 2022. — 286 c. — (Briciiee
obpazoBanue). — ISBN 978-5-534-14350-8. — Tekcr : anexrponHHsIii / OOpazoBarenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/496893. (mata oOpamieHwus:
19.07.2025).

13. 3narononsckuit J[. M. OcHOBBI mporpaMmupoBanus Ha si3bike Python. 2-e u3n.
Mockaa: JIMK Ilpecc, 2018.

5.3. [lepuoauyeckue u3IaHusl U KOH(EepPeHUHHU:
1. Bassl nanusix kommnanuu «Mct Beroy» hitp://dlib.eastview.com
2. Dnekrponnas oudimoreka GREBENNIKON.RU https://grebennikon.ru/
Kondepenunu A*:
3. https://openreview.net/forum?id=FMMF1a9ifL
4. https://openreview.net/forum?id=EIUrNM9U8c#discussion
5. https://openreview.net/forum?id=JoO6mtCLHD
6. https://aclanthology.org/2024.findings-emnlp.760/
7
8
9
1

https://aclanthology.org/2020.coling-main.588/

https://link.springer.com/chapter/10.1007/978-3-030-72113-8_30

https://link.springer.com/chapter/10.1007/978-3-031-42448-9 10
0. https://aclanthology.org/2024.findings-naacl.288/

5.4. UnTepHeT-pecypchbl, B TOM YK cJie COBpeMeHHbIe MpodeccHoHATbHbIE 0a3bl
JAHHBIX U HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMBI
Inexmponno-oubauomeynwvie cucmemol (Ib6C):
DBC «IOPAUT https://urait.ru/
9BC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3BbC «BOOK.ruy https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
Ilpogpeccuonanvuvie 6azvl OaHHbIX
1. Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. XKypnans! m3natenscta Wiley https://onlinelibrary.wiley.com/
4,
5.

agrwbdE

Hayunas anekrponnas oudnnorexka (HIB) http://www.elibrary.ru/
[TomHOTEKCTOBBIE apXUBBI BEAYILUX 3aMaHbIX HAYYHBIX )KypHaIoB Ha Poccuiickoii
wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru
6. HauuonanmbHast dJekTpoHHas OuOnMoTeka  (HOCTYHm K DJEKTPOHHOM  OuOIHOTEeKe
nuccepranmii Poceuiickoit rocynapcrsentoit ouonuorexu (PI'B) https://rusneb.ru/
7. Tlpesunenrtckas oubmmoreka um. b.H. Exprmna https://www.prlib.ru/
8.  baza mannbix CSD Kem0Opumxckoro nentpa kpucramiorpapuueckux ganubix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
9.  Springer Journals: https:/link.springer.com/
10.  Springer Journals Archive: https:/link.springer.com/
11.  Nature Journals: https://www.nature.com/
12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
13.  Springer Materials: http://materials.springer.com/
14.  Nano Database: https://nano.nature.com/
15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
16.  "Jlekropuym TB" http://www.lektorium.tv/
17. YuuBepcuterckas unpopmaimontas cucrema POCCUS http://uisrussia.msu.ru

becnnamnule obpaszosamenvHuvle pecypcul
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https://nano.nature.com/
https://link.springer.com/
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1. Jupyter Notebook — wHTEepaKkTHBHbIE BEIUUCIICHHUS
2. Visual Studio Code — penakrop koaa ¢ noaaepxkoii Python u C++
3. Google Scholar/arXiv — qocTym K Hay4HBIM ITyOIHKALHSIM

Pecypcor c6o600n020 0ocmyna

1. OduumanbHas JoKyMeHTalus o oudanoreke numpy https://numpy.org/doc/

2. OdunuansHas 1oKyMeHTanus mo oubnmoreke pandas https://pandas.pydata.org/docs/

3. OdunmanpHas TOKyMeHTaIus o oubmuoreke matplotlib
https://matplotlib.org/stable/index.html.

4. OdunmanpHas foKyMeHTalus mo oudanoteke scikit-learn https://scikit-learn.org/stable/

5. OdunuanbHas g1oKyMeHTanus mo oubnroreke seaborn https://seaborn.pydata.org/

6. KubepJlennnka http://cyberleninka.ru/;

7. AmMepuKaHCKas nmaTeHTHas 0asa JaHHbBIX hitp://www.uspto.gov/patft/

8. MuHuCTepCcTBO HayKH | BbIcuiero oopa3osanus Poccuiickoit @eneparuu
https://www.minobrnauki.gov.ru/;

9. ®enepanbHblii mopTan "Poccuiickoe oopazoBanue” hitp://www.edu.ru/;

10. Mudopmarronnas cuctema "EquHoe OKHO 10cTyma K 00pa3oBaresibHbIM pecypcam”
http://window.edu.ru/;

11. Enunas xoutekius nudpoBsix 00pa3oBareabHbIX pecypcos http://school-collection.edu.ru/ .

12. IIpoekt ['ocynapcTBEHHOIO HHCTUTYTa pyccKoro si3bika uMenu A.C. [lymkuna
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

13. CnpaBouHo-uH(popmMannoHHbId mopTan "Pycckwuii s3ik" http://gramota.ru/;

14. Cnyx0a TeMaTHYECKUX TOJIKOBBIX cioBaper http://www.glossary.ru/;

15. CnoBapu u sHuMKIONeuu http://dic.academic.ru/;

16. OOpazoBarenbHbIi TopTan "Yueba" http://www.ucheba.com/;

17. 3akonompoekt "O6 oOpazoBanuu B Poccuiickoit @enepanuun". Borpock! u oTBeTsI hitp://xn--
273--84d1f.xn--plai/voprosy i_otvety

Cobcmeennvie snekmpoHnnble 06paszoeamenvhvle U UHGopmayuonusie pecypcovl Kyol'V

1. DOnexrtpoHHbIi katanor Hayuynoit 6udanorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DnekTpoHHas 6ubauoreka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
3. Cpena MoynpHOTO AMHaMUYEcKOro oOyuenus http://moodle.kubsu.ru
4. ba3a y4eOHBIX IUIaHOB, YU€OHO-METOAMUECKUX KOMIUIEKCOB, IIyOIMKauil 1 KOH(epeHIHi
http://infoneeds.kubsu.ru/
5. bubnuoreka nHGPOPMAIMOHHBIX pecypcoB Kadenpsl HH(HOPMALIMOHHBIX 00pa30BaTEIbHBIX
texHonoruit http://mschool.kubsu.ru;
6. DnekrpoHHsbIii apxuB gokymentoB KyoI'Y_http://docspace.kubsu.ru/
7. DnekTpoHHbIE 00pa3oBaTeNbHbIE pecypchl Kadeapbl HH(POPMAIIMOHHBIX CHCTEM U TEXHOJIOTHM
B oOpazoBanun KyOI'Y wu nHayuno-meronuueckoro >kypHana "IIIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. Meroanueckue YyKazaHusl I OOyYamwIIUXCA MO OCBOCHHIO

AUCHHUILIUHBI (MOIYJIs1)

[To gucuumimae «HeipoceTeBble  TEXHOJOTMW»  MNPEAYCMOTPEHO  IPOBEIACHHUE
JIEKIMOHHBIX 3aHATHUM, HA KOTOPBIX JAETCS CUCTEMATU3UPOBAHHOE MPEACTABIEHUE O HEKOTOPBIX
APXUTEKTypax HEUPOHHBIX CeTell (aBTOKOIWPOBIIMKA W WX PA3HOBUIHOCTH, TpadoBbie
Heiipocetn, Expanding Neuron Gas, Skip-gram, CBOW). CtyneHTbl 3HAKOMSTCS C 3TaraMu
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HNOJArOTOBKM JAHHBIX JUIsI HEHpPOCETEBOrO0 MOJIEIMPOBAHUS, IC€HETUYECKUMHU alrOpUTMaMH,
METOaMHU aHCaMOIUPOBaHMsI JaHHBIX (OATTHHT, OyTCTpaM, boostrapping, stacking, blending).
Ocoboe BHUMaHME yAeNseTcs METPUKAaM OLEHKM KadecTBa HEHpOHHBIX ceTed B 3ajayax
perpeccun, Ki1accu(pUKaIiy, KIaCTepU3aMH 1 OHWKEHUST pa3MepHOCTH BaxxHBIMU pa3zienaMu
TaKXe SBJIAIOTCS IPUMEHEHNE HEMPOCeTEBBIX TEXHOJIOTUH B (PMHAHCAX, A TAK)XKE HHTepIpeTalus
pE3yIbTAaTOB U MOBBILIEHUE AOBepUTenbHOCTH Al-Moneneit.

JIaGopaTopHble 3aHATHA Kypca IOCBSIIEHBl MPAKTUUYECKOMY OCBOEHHMIO DPa3pabOTKH
ABTOKOJIMPOBIIUKOB, TpadOBBIX HEMpPOCETEH U HETITYOOKHX HEHpoceTe st paboThl C TEKCTOM U
N300paKeHUSIMH, aHCaMOJMPOBAHMIO JAHHBIX M IPOTHO3UPOBAHMIO BpPEMEHHBIX psinoB. Ha
3aHATHUSAX CTYNEHTHI yyaTcs MCIONb30BaTh GpeiimBopku tensorflow u kers, a Taxoke OMOIHOTEKY
Spektral. CtynenTsl paboTaroT ¢ peajbHbIMU JlaTaceTaMH, UMEIOIMMUCS B OTKPBITOM JOCTYIIE,
ydarcsi MHTEpIpeTaluu npejackazaduil Helipocetu ¢ noMoiubio MerooB SHAP u LIME. Ilocne
KaX/10Tr0 J1a00paTOPHOTO 3aHATHUS MPEATararTcs 3aJaHus Uil CAMOCTOSTEIbHOIO 3aKpeIyIeHUs
Marepuaga - pealu3alus OTACIbHBIX JTaloB pPa3pabOTKUM HEWpoceTH Wi Moaupukanus
PACCMOTPEHHBIX aJITOPUTMOB.

IIpu camocrosiTenbHON paboTe CTyneHTaM HEOOXOIUMO H3y4yaTb PEKOMEHOBAHHYIO
autepatypy (yuyeOHMKH, HAydyHble CTaThbH, JOKYMEHTAIMI0 OWUOIHOTEK) Uil TIyOOKOIo
MIOHMMAaHHUS TEOPETUYECKUX OCHOB HellpoceTell. BbINOIH S MPOEKTHBIE 3aJaHusl, CTYJEHT J0JKEH
yMeTh: (GOpMyIMpOBaTh 3ajnady (KjaccuuKauus, perpeccus, KiacTepus3alus, [OHMKEHHE
pa3MepHOCTH); TMOAOUpaTh W MpenoOpadaThiBaTh JAaHHBIC, BBHIOMpATh W PEaTH30BBIBATH
HOJIXOAALIYI0 apXUTEKTYpy; HHTEpIPEeTHPOBaTh pe3yibTaThl padoTsl Heifpocetu. Ocoboe
BHHUMaHUE yJIeJsIeTCs HaBbIKaM I10100pa UTOTOBbIX METPUK.

BaxxHelM KOMIIOHEHTOM Kypca SIBJISIETCSl CAMOCTOsITeNIbHAsI TPOeKTHas paboTa, B XoJ1e
KOTOPOH CTyIEHT pa3pabaThiBaeT 3aKOHUECHHOE TMPHIIOKEHHE. Takoi MPOEKT TO3BOJISIET
3aKpeNMUTh HABBIKM IPOEKTUPOBAHUS U pealM3allid KOMIUIEKCHBIX pelleHuil B oljactu
HEHPOCETEBOr0 MOJIEIUPOBAHUS.

JUis  CTYIEHTOB C OIPaHMYCHHBIMH BO3MOXHOCTSMU 370POBbS  IIPELYyCMOTPEHBI
UHAMBUAyallbHbIE KOHCYJIbTAllMM U aJalTHpOBaHHbIe MaTepuanbl. lIpernopaBarens momoraer
ocBauBaTh UHTepQeiics B3aumoneicTeus ¢ MU, oObscHAET KitoYeBble NOHATUS B JOCTYIHOMH
dopMe, mTpenocTaBiIseT UHCTPYKUUMU C  albTepHAaTHBHBIM  (opmatupoBanueM. I[lpu
HEOOXOIMMOCTH HCHOJB3YIOTCA TOJIOCOBBIE MHTEp(EiChl, yBEIWYEHHBIH MacmTald 3KpaHa,
COIPOBOKACHHE NMPHU BHINOJHEHUH 3afaHuil. IHIUBUyanbHBIA 1OAXO0/ 00€CIIEUMBACT PaBHbIE
YCIIOBHS Y4acTUsl B 00pa30BaTeIbHOM IMPOIECCE U TOCTHIKEHUS 3allJIaHHPOBAHHBIX PE3yJIbTaTOB
00yueHwusl.

[Moaxon, ompenensomuii ycraHoBieHne cootBercTBus Keiicor WUIT u YI'T (5-7),
MO3BOJIIET YE€TKO COOTHOCUTH 3Tallbl Pa3BUTUS TEXHOJIOTMHU C BOBJIEYEHHOCTBIO MapTHEpa U
CHIDKATh PUCKH IIPH MEPEX0e OT J1a0OPaTOPHBIX MCIIBITAHUH K TPOMBILIIEHHOMY BHEAPEHHIO.

Keiicsl ITAO «Coepoank»

1. OnTUMH3aNKMs KPEIUTHOTO CKOPHHTA € MCIOJIb30BaHHEM HeHPOHHBIX ceTei

Onucanne: COepOaHK aKTUBHO pa3BUBAET KPEIUTHBIE IPOAYKTHI M CTPEMUTCS YIYUIIUTh
IIPOLIECC OLIEHKH KPEIUTOCIIOCOOHOCTH KIMEHTOB. 3ajaya — pa3paboTaTh HEHPOHHYIO CETb,
KoTOpas OyJeT aHaJIuW3MpoBaTh UIMPOKMHA CHEKTP MJaHHBIX ((MHAHCOBBIE MOKAa3aTesH,
MIOBEJICHUECKUE TAaHHBIE, COLMAIBHBIC CETH U T.J.) IJIsl 00Jiee TOUHON OIIEHKH pUCKA.

Hean: Co3ngate MoJenb, KOTOpash CMOXET IpeJCKa3bIBaTh BEPOSTHOCTh AedoiTa C
BBICOKOH TOYHOCTBIO, UCIIOJIB3YA pa3JIMYHBIC TUIIbI JaHHBIX.

O:xupaemblii pesyabtat: HeliponHast cerb, crocoOHass oOpalaTbiBaTh pa3HOPOJHBIE
JaHHBIC U BbIIABATH TOYHBIC ITPOTHO3BI 11O er}II/ITOCHOCO6HOCTI/I KIIMEHTOB.

2. O0HapykeHue MOIICHHUYECKUX el CTBHIA

Onucanue: B CoOepbanke exeqHEBHO 00paldaThIBA€TCs OTrPOMHOE KOJHUYECTBO
TPaH3aKIUH, U BXKHO BBISBIISATH AHOMAJIUH M MOA03PUTEIbHbIE ONEPAlUH IS IPEAOTBPALLCHHS



MOILIEHHHYeCTBA. 3ajadya — pa3zpaboTraTh MOJeNlb, KOTOpas OyIeT aHalu3upoBaTh
TpaH3aKLMOHHbBIE TAHHBIE U BBIABJISTH AHOMAJINH.

Hean: Co3naTh Mozenb, KOTOpas CMOYKET ABTOMAaTHYECKH BBIABISTH aHOMAaJIbHbIE
TpaH3aKLUU U NPEAYIPEXIATh O BOZMOKHBIX MOIIEHHUYECKUX JEHCTBUSIX.

Osxupaemslii pe3yabrat: HeilpoHHas ceTh, ciocoOHasi aHaJIM3UPOBATh TPAH3AKIIMOHHbIE
JTAaHHBIE U BBISABIIATH AaHOMAJIUU C BBICOKOM TOUHOCTHIO.

3. OnTumu3auus padoTbl OTAeIeHUl DaHKa

Onucanmne: COepOaHK MMEET MHOXECTBO OTJAEICHUN, W BAXHO ONTHUMHU3UPOBATH HX
paborty, yayuias pacnpeieieHHe pecypcoB M COKpalllas BpeMs OXKHJIaHUsS KIMEHTOB. 3ajadya —
pa3paboTaTh MOJeNb, KOTOpas OyAeT aHAIM3UPOBAThH JAHHBIE O PadOTE OTNENECHUN U yiIydlIaTh
UX B3aUMOJICHICTBHE C KIIMEHTAMHU.

Heab: Co3nath MoeNnb, KOTOpas CMOXET OOydaThCSi Ha OCHOBE JIaHHBIX O paboTe
OTJEJICHUH U yIydIlaTh UX B3aUMOJAEHCTBHUE C KIMEHTaMH.

O:xupaemblii  pesyabrar: HeliponHas ceTb, cnocoOHasi ONTHUMHU3HUPOBATH paboTy
OTJeNIeHNH OaHKa, 3a cUeT KiacTepu3aluy (HarpuMep, ¢ HTOMOIIbI0 CaMOOPraHU3YIOLIeHcs KapThl
KoxoHeHa), 4TO OBBICUT YJJOBJIETBOPEHHOCTb KJIIMEHTOB M CHU3UT HAarpy3Ky Ha COTPYAHHUKOB.

4. MopaeJib aHAJIM32 MHBECTUIIMOHHON MPUBJIEKATEILHOCTH MAJIOr0 OM3Heca

Onucanme: baHk akTUBHO Pa3BUBAET KPEIUTOBAHUE U MHBECTULIMOHHBIE MHCTPYMEHTHI
JUis MaJioro u cpeanero npeanpunumarensctsa (MCII). Tpebyetcs co3aate MoJenb, KOTopasi Ha
OCHOBE OTKPBITBIX M OaHKOBCKHX JaHHBIX (BBIPYUYKa, pacXoibl, TUIl JIE€ATEIbHOCTH, OT3BIBHI,
OHJIAH-aKTUBHOCTH) OLIEHUBACT HHBECTULIMOHHYIO NpHBIeKaTesbHocTh MCII.

Henab: Pa3paborarh cuUCTEeMy pPEUTHHTOBOM OIEHKH KOMIIAHWM Majoro Ow3Heca ¢
BO3MOYKHOCTBIO BU3yaiu3aluu (GakTOPOB U IMHAMMKH ITOKa3aTelnei.

O:xupnaemblii pesyabrar: Mojenb, npucBavBarollas KOMIIAHUM HWHBECTULIMOHHBIN
peiitunr (Hanpumep, A—E), 00bscHsIOIas KII0UeBble TapaMeTphl U Al0IIas peKOMEHAaluu JUIs
MHBECTOpA.

S. HWuaumBuayaibHasi OLEHKA KPeIUTOCIMOCOOHOCTH KJHMEHTa Ha OCHOBe
NOBeleHYeCKHUX JTIaHHbIX

Onucanne: CoOBpeMEHHBIH KPEIUTHBIM CKOPUHI BBIXOJUT 3a pPaMKU (UHAHCOBBIX
naHHbIx. HeoOxoaumo uccienoBarh, Kak MoBeAeHUECKHe U HU(poBbIe cieabl (YacToTa BX0Aa B
MOOWIBHBIA OaHK, CIIOCOOBI OIUIAThl, Teorpadus, BpeMs OTKJIMKA) BIUSAIOT Ha MEPCOHAIbHYIO
OLICHKY pHCKa.

Hean: Paspabotath HeWpoceTb, OLEHMBAIOLIYI0  BEPOSTHOCTh  JiedodaTa IO
HECTaH/IaPTHBIM MOBEJIEHYECKUM IPU3HAKAM.

O:xupaembrii  pesyabrar: IIpoToTMI CKOPHMHIOBOM MOAENH, KOTOpas, IIOMHMO
CTaHJAapPTHBIX JAHHBIX, YUUTHIBAET HU(POBON NMpoduib KIMeHTa U 00bsicHseT pemienus (SHAP,
LIME u np.).

6. OnTuMHU3aUMA JOTHCTHYECKHUX LeNoYeK J0CTABKH YCJIYI ¢ NOMOLIbLIO rpadoBbIX
HeHpoceren

Omnucanue:

COep akTUBHO pa3BMBAET CEPBUCHI IU(PPOBON HPKOHOMHKH, TaKME KaK JOCTaBKa €Jbl,
MOCBUIOK M MEIUIMHCKUX TpernaparoB. JIOrMcThka UrpaeT BaXkHYIO pojib B ycmexe Ou3Heca,
0COOEHHO YYHTBIBas pa3HOOOpa3ue PErMOHOB OOCITYXHMBaHUSA U CIEUPHUKY HUH(PACTPYKTYpHI.
Pemaercs 3amaua onTHUMM3alMM MaplIpyTa ABMXKEHHUS KypbepoB, HCXOIS M3 TEKYIIETro
MECTOIOJIOKEHUS KJIMEHTOB, TpaduKa 1 MOTOIHBIX YCIOBHMA.

Hean:

OntuMuzanus JOTUCTHYECKUX MAapIIPyTOB Ui CIyKO JOCTaBKM C HCIOJIb30BaHUEM
rpadoBbIX HEHpOCETEH, yUNTHIBAIOIINX YCIOBHS OKPY KaIOIIEe cpeibl U COCTOSIHUE TOPOT.

O:xupaemMblii pe3yabTar:

Munumu3zalus 3aTpaT Ha JIOCTaBKy, COKpAllleHHE CpPOKOB WCIIOJIHEHUS 3aKa3oB,
MOBBILIEHHUE YAOBIETBOPEHHOCTU KIMEHTOB KAUYECTBOM CEPBHCA.



7. KiMeHTCKMe CerMeHThbl JJ MAPKETHHIOBbIX KAMIIAHMHA € HCIOJb30BAHUEM
aBTOKOJAUPOBIIHKA

Onucanue:

[Tepen COepom cTOUT 3a/1a4a CErMEHTUPOBATH CBOIO OIPOMHYIO KIIMEHTCKYIO 0a3y TaKUM
00pa3oM, 4TOOBI KaXKIbli CETMEHT COOTBETCTBOBAJ OINpeAeNEeHHOW Jemorpaduueckoil rpyie
WM TUITY TOTPEOUTENHCKOTO TTOBEeICHUS. TpaiMIIMOHHBIC METOABI CETMEHTHUPOBAHUS CTAHOBSITCS
Hed(p(EeKTUBHBIMU BBU]TY OTPOMHOT0 00beMa IaHHBIX U TUHAMUYHO MEHSIOIINXCS MPEANOYTEHUN
notpedureneit. Jljist pemeHus 3Tod 3a7adu MpejiaraeTcs UCIoJIb30BaTh aBTOKOIUPOBIIUK IS
U3BJICYCHUS] 3HAUMMBIX XapaKTEPUCTUK KIUEHTOB.

ean:

Coznanue 3QPeKTUBHBIX KIMEHTCKUX CETMEHTOB Ha OCHOBE TNTyOOKHMX IMpPEICTaBICHUM,
M3BJIEKAEMbIX aBTOKOJIUPOBIIMKOM, JJI1 TOYHOM TapreTUPOBAHHOM peKIaMbl U MAPKETHUHTA.

Oxxuaaemblii pe3yJbTaT:

[ToBeimenne 3 (HEKTHBHOCTH PEKIAMHBIX KaMITAHWH, POCT KOHBEPCUU MapKETUHTOBBIX
coo0IeHui 1 o01ee yAOBIECTBOPEHUE KIMEHTOB Oaroaapsi MHIMBUIYaIbHBIM MOAXOJaM K
KOMMYHHUKAIUH.

Keiicol or «<ABAJIAB»

1. Moneab NPOrHO3MPOBAHMS CPOKOB CAa4U O0bEKTOB HAa OCHOBE TAaOJMYHBIX
JAHHBIX

Onucanue: JleBenonepckas KOMIAHUA BEAECT AHAIUTUYECKUI apXWB MO CpPOKaM
ctpoutenberBa. C MOMOIBIO HEWPOCETEBOM MOAEIM MOXHO IPOrHO3MPOBATh BEPOSITHOCTh
OTKJIOHEHHS OT Tpaduka caauu.

Heasn: Pazpaborates Mozensb, KoTopas Mo TeKylmeMy cratycy oObekrta (otuér CMP)
OIICHUBAET PUCKH 3a/ICPIKEK.

O2xugaemplii pesyabrat: [IpoTOTHI, KOTOPBIN IMOKa3bIBAE€T BEPOATHOCTh OTKJIOHEHUN U
JTAET TEKCTOBBIE MOSICHEHUSI O TOM, Ha KaKOM 3Tarie MPOU30I11LIa 33a/IepKKa CPOKOB.

2. [IporHo3upoBaHHe CPOKOB CTPOUTEIHLCTBA C HCIOJIB30BAHMEM HelIPOHHBIX ceTeil

Onucanme: CrpouTtenbHas KOMIIAHHUSA CTAJIKUBAE€TCA C HEOOXOIMMOCTHIO TOYHOTO
IIPOrHO3MPOBAHUS CPOKOB 3aBEPIICHUS CTPOUTEIBHBIX MPOEKTOB. 3a/1ada — pa3padoTaTh MOJIENb,
KOoTOpas Oy/leT aHaJIu3UpoBaTh JAHHBIE O MPEIBIIYLIMX MPOEKTaX M MPOTHO3MPOBATH CPOKU
3aBEPIICHMS TEKYIIHUX ITPOECKTOB.

Hean: Co3nats MOAENB, KOTOPAst CMOKET MIPEACKA3BIBATE CPOKH 3aBEPIIEHUS IIPOEKTOB C
BBICOKOM TOYHOCTBbIO, YUYHUTBIBas pa3iduuHble (AKTOPbl, TAKHE KaK IOrOJHbIE YCIIOBUS,
JIOCTYITHOCTb PECYPCOB U APYyTHE.

O:xungaemplii pedyabtar: HelipoHHass ceTh, crmocoOHasi aHaJIM3UPOBATH JIaHHBIE M
BBIZIaBaTh TOYHBIE IIPOTHO3BI 10 CPOKAM 3aBEPILICHUS IIPOEKTOB.

3. AHaJIN3 KayecTBa CTPOMTEJbHBIX MaTepPHAJIOB C MCIOJIb30BAHUEM HeHPOHHBIX
cerei

Onucanue: CtpoutenbHasi KOMIAHUS UCIIONIB3YET Pa3INYHbIE CTPOUTEIbHBIE MATEPUATIBI,
U BaXHO KOHTPOJMPOBATH WX KadyecTBO. 3ajgadya — pa3paboTaTb MOAEIb, KoTopas Oyzaer
AQHAJIM3HUPOBATh JaHHBIE O MaTEpPHAJIaX U MPOrHO3UPOBATh UX Ka4eCTBO.

Henab: Co3nate Mozaenb, KOTOpash CMOMKET aHAJIM3UPOBAaTh JaHHBIE O MaTepuanax u
Ipe/CKa3blBaTh HUX KAayecTBO, YTO IOMOXKET H30ekaTh MCIOIb30BAHUS HEKaueCTBEHHBIX
MaTepHaioB.

O:xungaemplii pedyabtar: HelipoHHass ceTh, cmocoOHas aHAJIM3UPOBATH JaHHBIE M
BBIZIaBaTh IIPOTHO3BI 110 KAYECTBY CTPOUTEIIBHBIX MATEPUATIOB.

4. PaHHAsI JAMATHOCTHKA TEXHMYECKOr0 H3HOCAa O000pPYyAOBAaHHMS ¢ MOMOUIbIO
aBTOKOAUPOBIIUKA

Omnucanue:

CtpoutenbCcTBO TpeOyeT SKCIUTyaTalluy J0POTOCTOSIIEr0 000py10BaHHs: IKCKaBaTOPOB,
OyJb103epoB, OETOHOMEIIATIOK U MPOYHX arperatoB. CBOEBPEMEHHOE BBISIBICHHE TEXHUUECKUX



HEUCIPAaBHOCTEH CHUXKAET 3aTpaThl HA PEMOHT U MOBBIIIAET HAJIEKHOCTh pabOThI MapKa TEXHUKU.
Texyue MeTo bl MPOPUIAKTUIECKOT0 OCMOTPa YCTapelu U TPeOYIOT 3HAYUTEIbHBIX PECYPCOB.
Baxno HaliTu HOBBIN MOAXO/ K TUArHOCTHUKE TEXHUYECKOTO COCTOSHUS TEXHUKH.

ean:

[IpumeHeHne aBTOKOJMPOBIIMKA Ui aHaiu3a OOJBIINX OOBEMOB JAaHHBIX IATYUKOB,
CcOoOMpaEeMBIX C CTPOUTEIILHOTO 000PYI0OBaHUS, K PAHHETO BBISIBICHUS TTOJOMOK.

Oxxuaaemblii pe3yJbTaT:

CHuXeHuEe CTOMMOCTH PEMOHTOB, IIPOJICHUE CPOKA CTyKObI 000pYy10BaHUS, TOBBIIICHUE
HAJIE)KHOCTH U SKOHOMUYHOCTH IPOU3BOCTBA.

5. IlnanupoBaHue CcHa0KeHMSl MaTepHAJIAMHM C WCIOJb30BaHHeM TIPpadoBbIX
HelpoceTeil

Onucanue:

JlorucTuka MOCTAaBOK CTpPOMMATEpHUaIOB MMEET pellaollee 3HaueHue I YCHElIHOM
opraHu3ali CTPOUTCIbHO-MOHTAKHBIX pa60T. Kommnannu NpUXOAUTCA pClIaTh CIIOKHYIO
3aJa4y KOOpJIMHAIIMHM 3aKYIIOK M MOCTaBKM MaTepUAOB Ha OOBEKTHI, MIPUHUMAas BO BHUMaHUE
CPOKH CTPOUTEINILCTBA, JIOCTYMHOCTh MOCTABIIMKOB W CTOMMOCThH TpaHcnopTupoBku. [Iporecc
CHaO)XEHUSI CTAHOBUTCS CIIOXKHEE H3-3a reorpapuuecku pazOpocaHHOW CeTH OOBEKTOB U
HECTaOUJIbHBIX PHIHOYHBIX YCIOBUH.

easn:

Pa3BuTHe MHCTpyMEHTa IUIAHUPOBAHMSI 3aKyINOK M IIOCTaBOK Ha OCHOBE TIpadOBBIX
HelpoceTeil, KOTOpbIil 00eCreunT ONTHMANbHBIA OanaHC MEXAy CpPOKaMH CTPOMTENbCTBA U
CTOMMOCTBIO MaTEpUaJIOB.

O:xugaemblii pe3yJibTaT:

OddexTuBHOEC yNpaBiIcHHE 3amacaMl W JIOTUCTHYECKHMMH TIOTOKaMH, COKpaIleHUE
pacxo/10B Ha 3aKyIKU U TPAHCIOPTUPOBKY, MOBHIIICHUE PEHTA0EIbEHOCTH MMPOEKTOB.

6. OnTuMu3anMsA ynpasJjeHusl pecypcaMu Ha CTPOMILIONIAAKe

Onucanme: JleBenonepckas KOMIAHUS YIpaBiIsieT MHOXXECTBOM PECypcoB  Ha
CTPOWIUIONIA/IKE, BKJIOYAs MaTepuaibl, oO0OpyIOoBaHHME M MEpcoHal. 3ajada — pa3padboTraTh
MoJieJIb, KOTopasi Oy/leT ONTUMH3UPOBAThH YIIPABJICHUE PECYypCaMH, yIyulias UX UCHOIb30BaHUE
U COKpaliasi poCTOU.

Heanb: Co3nate MOjENH, KOTOpas CMOKET 00y4aThbcs Ha OCHOBE JAHHBIX O pecypcax U
yJIyqllIaTh UX paclpeesieHue U UCII0JIb30BaHNUE.

O:xupnaemblii  pesyabtar: HeiipoceTb, crnocoOHass ONTHUMH3UPOBATH YIIPABJICHUE
pecypcamMu Ha CTPOMIUIOIIAJKE 3a CYeT KiacTepu3aluu (Hampumep, ¢  I[OMOIIBIO
camoopranusytomieiicss kapTel KoxoHeHa), yTo MOBBICUT 3((HEKTUBHOCTh PAOOTHl KOMIAHUH U
CHH3UT 3aTpaThbl.

7. IlepeyeHb WH(OPMAIMOHHBIX TEXHOJIOTHMH, HCHOJb3yeMbIX NpPH
OCYyILLeCTBJIEHMH 00Pa30BaATEJIbHOI0 MPOLECCA M0 JUCHUILINHE (MOTYJIIO)

7.1 Ilepevyenb MHGPOPMANMOHHO-KOMMYHHKAMOHHBIX TEXHOJIOTHH

1. O6snaunble IIaTHOPMBI U CEPBUCHI

Google Colab — obaunas cpena uis BeioaHeHus koaa Ha Python ¢ GPU/TPU
Kaggle — mratdopma 1uis paboTsI ¢ 1aTaceTaMu ¥ COPEBHOBaHUi 1o ML
cloud.ru,YandexCloud, AWS/GCP/Azure— obi1adHble BEIYUCICHUS

2. CucteMsl yIpaBJIeHUs BEPCUSIMH U KOJUTabopauu
Git/GitHub/GitLab — xoHTponBs Bepcuii Koaa 1 coBMecTHas pa3paboTka

3. IHCTpYMEHTBI 17151 pabOThI C JTAHHBIMH
DVC (Data Version Control) — yrnpasieHnne BepCHUIMH JaHHBIX



4. Cuctema yripaBiieHHs] 00y4eHUEM
Moodle — cgaua pabot

7.2 IlepeyeHb JUIEH3HOHHOTO W CBOGOJHO PACIPOCTPAHIEMOr0 NPOrPAMMHOIO
odecrneyeHus

1. Jluuenzuonnoe [10

VSCode — IDE mns Python (cBoGogHOpacpocTpaHsIeMoe)

LibreOffice— odhopmienue otueToB (CBOOOHOPACTIPOCTPAHSIEMOE)

2. Coboanoe IT1O (Open Source)

@OpeiiMBOPKH 1 OMOIMOTEKH Il HEMpOCeTei:
Scikit-learn — pa3paboTka mpoCThIX HEHpoceTei
TensorFlow/Keras— pa3paboTka HeipoceTeit
Spektral — rpadoBric HelipoceTn

I/IHCprMeHTH AJI1 BU3yalln3alu 1 O6pa6OTKI/I JaHHBIX!

OpenCV/ imgaug — s paboThl ¢ H300paKEHUIMU

Pandas — npeodpaboTka qaHHBIX

Numpy — paGoTa ¢ BEKTOpaMu ¥ MaTpUIIAMH
Streamlit/Gradio — co3nanue BeG-unTEpdEiicoB It MoaeIEH
Matplotlib/Seaborn — rpaduku u aHanu3 JaHHBIX

CYB/I:

SQLite/PostgreSQL — xpaHeH#e CTPYKTYPUPOBAHHBIX TAHHBIX
FAISS/AnNNoy — BEeKTOPHBIH MOKCK

8. MarepuajibHO-TEXHUYECKOE 0O0ecnevyeHne Mo JUCUMILIMHE (MOTYJII0)
Bupryanenbsie mamunbl 1 pecypebl GPU B obnake npenocraBisieTcsi HHAYCTPUAIbHBIM
naptHepoM ITAO «Coepbank»:

Kon-Bo En.

Ne ITponyxr [TapameTpsl mpoaykTa Kon-Bo T "

Bupryanenas BuptyansHas mamuHa 10%

1 Mammma  vCPU 2VCPU 4 RAM . 60 I
OC Ubuntu 22.04 1 T
CucreMHsIi guck SSD 1 It
10 I'o
Apenna mybmuanoro [P 1 T
BupryabHas Bupryansnas mammna ¢ GPU
2 vammna ¢ GPU NVIDIA® Tesla® V100 2 GPU 1 1 10Ky
8 vCPU 128 I'b RAM
OC Ubuntu_24.04 1 T
CuctemMusiii guck SSD 1 it
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Huck SSD 1 [t
4096 o
Huck SSD 1 [t
4096 o
Apenna nyoauanoro IP 1 T
K8S Master node 8 vCPU 16 RAM 1 1 It
Worker node 10% nons 4 vCPU 5 101
32 RAM !
Worker node SSD-NVME 64 I'c
Apenna nyoauynoro IP 1 T
ML Inference
Instance Type Bpewms paboTsl B MecsIy 40 1 |
GPU
Nucrance 8§ x NVIDIA® H100
NVLink PCle 160 vCPU 1520 1 T
GB RAM
KonuuectBo 3anpocoB k ML- 1 Muh.
MOJIEIISIM T
Kom ML-moneneit 160 o

I[OHOJ'IHI/ITGJ'ILHBIG o0nayHbIe PECYpPChI IPEAOCTABIIAKOTCA TEXHOJIOTNICCKUM ITAPTHEPOM Yandex

Cloud.
No Buz paGor HaumeHoBaHue y4eOHOU ayTMTOPUH, €€ OCHAIIECHHOCTh
000pYyJIOBaHUEM U TEXHUUECKUMH CPEJICTBAMU 00yUEHHSI
1. JlekumoHHbIE 3aHATUS | AyAUTOpUS, YKOMILIEKTOBaHHAs CHenualIn3upoBaHHON
MeOeNbI0 U TEXHUUYECKUMH CPEJICTBAMU 00yUYEeHHSI
2. JlaGoparopHble 3aHATHS | AyAUTOpPUS, YKOMILJIEKTOBaHHAs CHealIn3upOBaHHON
MeOenbl0 M TEXHUYECKUMHM  CPEICTBaMU  OOy4YeHHMH,
KOMIIBIOTEPaMH, IPOEKTOPOM, MPOrPaMMHBIM 00ecrieUeHUEM
3. [IpakTnueckue 3aHATHS | AyAUTOpPHS, YKOMILUIEKTOBaHHAs CHeUaIN3UpOBaHHON
MeOeJIbI0 U TEXHUYECKUMU CPEACTBAMH 00YUESHHUSI
4. I'pynmoBeie Aypauropus, YKOMIIJIEKTOBAHHAs CHELUaIU3UPOBAHHON
(MHIUBHTyaJIbHBIE) MeOenbl0 M TEXHHUYECKUMHM  CPEICTBAaMU  OOYy4YeHMH,
KOHCYJIbTaIlU1 KOMIIBIOTEpPaMH, IPOrPaMMHBIM 00ecTieYeHUEM
S. Texymuii ~ KOHTponb, | Aynuropus, YKOMILUIEKTOBaHHAs CHeUaIN3UpOBaHHON
MIPOMEXYTOYHAS MeOenpl0 U TEXHUYECKHMMH  CpEeICTBaMU  OOydeHWs,
aTTecranus KOMIIbIOTEPAMHU, POTPAMMHBIM 00ecTiedeHuEM
6. CamocTosiTenbHast Kabuner 1ns camocTosSITeNbHOM  pabOTHI, OCHALICHHBIN
pabota KOMIIBIOTEPHON TEXHHUKOH € BO3MOXKHOCTBIO IOJKIIIOUEHHUS K

cet «VIHTepHEeT», MporpaMMoON SKpaHHOTO YBEJIWYEHHUS U
00€CIeYeHHbI JAOCTYNOM B 3JIEKTPOHHYIO HMH(OPMAIMOHHO-
00pa3oBaTeNIbHYIO Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayaquropuil u ux ocHamenue onpeaensercs OIIOIL.




