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1. llesu u 3212494 AU CIUILIHHBI

Lenb TUCHUIUIMHEI - OCBOCHHE CTY/IeHTaMU (yHIaMEHTAIbHBIX TPUHIIMIIOB TOCTPOCHHUS,
0Oy4YeHHs ¥ IPUMEHEHUSI TTTyOOKUX HEHPOHHBIX CETeH sl pelIeHUs MPAKTHUYEeCKUX 3a]1au
IIMPOKOTO CIEKTPA. 3a1a4l OCBOCHHMSI TUCLMIUIUHBI: U3yYEHHE OCHOBHBIX APXUTEKTYP
HEHUPOHHBIX CeTel U 0A30BbIX ANTOPUTMOB INIYOOKOT0 O0YUYEHUS; YMEHUE UCIOIb30BaTh
IpOrpaMMHbIE OMOIMOTEKN U UHCTPYMEHTHI INTyOOKOT0 00yUYeHUs Uil pelIeHus
NPAKTUYECKUX 3a]1a4; MOIYyYEHUE MPAKTUUYECKUX HABBIKOB pa3pabOTKH, 00yYeHUs U
ONTUMU3AIMU [ITyOOKUX HEHpOHHBIX ceTel. [IpodeccronanbHas poib: HHKEHEP
MAaIIMHHOTO 00y4YEHUSI.

Kparkoe cogepkanue TUCHMIIIMHBI

N3noxxeHpl HanOosIee BaXKHBIC TTOHATHUS, ONPEACIICHHSI M IIPUHITUAIIBI TIOCTPOSHUS TTyOOKHX
HEHPOHHBIX ceTei. B Kypc BXOAAT CIICAYIOIIKE pa3/ieibl: BBEJACHUE B HCHPOHHBIC CCTH,
MHOTOCIIOWHBIN TIepcenTpoH; 00yuyeHne HEUPOHHOHN CEeTH METOZOM TPAJAMEHTHOTO CITyCKa;
METOJI 00pATHOTO PacIPOCTPAHECHHSI OIIMOKH; CTOMMOCTHAs! ()YHKIIHSI HA OCHOBE
MEPEKPECTHOM SHTPOMUH; pETysipu3alius, npopexusanue (dropout), ayrmeHTanus u
JpyTrUe TEXHUKH, yaydInaiye 00y4eHrne HeMPOHHBIX CETEH; alrTOPUTMBI C aIallTUBHON
ckopocthto o0ydeHus AdaGrad, RMSProp, Adam; ReLLU u npyrue ¢hyHKIIMN aKTUBAIIHH;
CBEPTOYHBIC HEHPOHHBIE CETH; PEKYPPEHTHBIC HEUPOHHBIC CETH; aBTOKOANPOBIIUKH;
1y0OKOe 00yYeHHE ¢ MOAKPETUICHUEM; HCTOPHS Pa3BUTHS HEUPOHHBIX CETEH U TITyOOKOTO
00y4eHusl.

2. Komnerenuuu ody4awmerocsi, GopmupyemMbie B pe3yJbTare 0CBOCHMSI
AUCIHUANIMHBI

[TnanupyemMplie pe3yabTaThl OCBOSHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrmieTeHIIin) O0y4eHUs 110 TUCIUTUTHHE

3naer: - [U-2, [1YV] crangapTHble METPUKHU OLIEHKH

kadecTBa (accuracy, F1, ROC-AUC)

[TK-13 [ML-8] CiocobeH mpuMeHsTh anroputMel [Ymeert: - [U-2, [TY] ucnonb3oBaTh cTaHIapTHHIE
o0yueHus Ha HeCTaHJapTHBIX 00bEMax JaHHBIX |METPHUKH OLIEHKH KadecTBa (accuracy, F1, ROC-

AUC) 1 conocTaBisTh 0a30BbIe MOICTH MEXKIY

co0oit

3uaer: - [U-1, [1Y] npuHImn u anroputmsl
IPaJUEHTHOIO CITyCKa

YMmeer: - [U-1, ITY] npuMeHsTh peryaspusanuio u
NpopeXUBaHUE; BBIOMPATh pa3Mep MakeTa JUls
CTOXaCTHUYECKOTO rpajiueHTHOro ciycka [H-2, BY]
PUMEHITh OCHOBHBIE apXUTEKTYPhI TITyOOKOT0
obyuenus (VGG, ResNet)

Hmeer npaktudeckuii onsit: - [U-1, ITY] Be16Opa 1
3a/1aHusl CKOPOCTHU 00yUYeHUs U PyHKLUU TIOTEPD B
3aBHCHMOCTH OT 33/1a4X U Habopa JaHHbIX

ITK-19 [DL-1] CriocobeH mpuMeHsITh U (1)
pa3pabareIBaTh apXUTEKTYPBI IITYOOKHX HEHPOHHBIX
ceren

3naert: - [U-1, ITY] TD-metoasl u meToasl MoHTe-
Kapmno nst oOyuenust areHra

Ymeer: - [U-1, I1Y] 3anaBars 11e1b areHTa ¢
MOMOIIBIO TIOJTHOTO BO3HATPAXKIACHUS,
BO3HArpakJICHHUsI ¢ 00eCIieHeHneM, MO /1a-10X01a
MMmeer npakruueckuii onsIT: - [U-1, ITY]
HCIIoab30BaHuA TD-MeTo0B 1 MeToJ10B MOHTE-

[1K-22 [ML-6] Cnoco6eH mpuUMeHSTh aJrOpUTMBI
00y4eHUs C MOJKPETTICHUEM




Kapio st oOydenus arenra

I1K-24 [FC-3] Cniocoben nmpoBoauTh GPOHTHPHBIE
WCCJICIOBAHUS B 00IACTH yIPABJICHHUSI, PEIICHUS,
areHTHBIX U MYJIBTHAT€HTHBIX CHCTEM

Ymeert: - [U-1, BY ]| npoBoauTh annpokcuManuio
(YHKIIMY [IEHHOCTH areHTa ¢ MOMOIIBIO TITYOOKHX
HEWPOHHBIX CETEH; peaqn30BOBaTh MOUCK MO JEPEBY
MetogoM Moute-Kapio

Nmeet npaktuueckuid onsIT: - [M-2, BY] co3nanus
AQreHTHOW CHCTEMBI C TIOMOIIBIO TITyOOKHX
HEHPOHHBIX ceTeil Ha OCHOBE O0yUEeHUs ¢
MOJIKpETUICHUEM

3. Mecro aucuuniuHbl B ctpykrype OII BO

[TepeueHb MpEANISCTBYOMIUX TUCIUTUIHH,
BHJIOB PabOT yueOHOTO IJ1aHa

[TepeueHb MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB paboT

Her

MarmmHHOe 00y4yeHne Ha HeCTaHapTHBIX JTaHHBIX,
OOyudeHune ¢ NOAKPENIICHUEM,

[Ipon3BoaCTBEHHAS PAKTHKA (TTPEITUITIOMHAS,
CTa)XUpOBKa) (8 cemecTp)

TpeboBaHMs K «BXOIHBIMY» 3HAHUSM, YMEHHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOIUMbIM
IIPY OCBOCHUHU JJAHHOM JUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MPEAIIECTBYOMINUX TUCITUTIIIAH:
Her

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mmas Tpy10eMKOCTh JUCIHUILUIMHBI cocTaBisgeT 3 3.¢., 108 4., 72,5 4. KOHTaKTHOI

paboTHI
Pacnpenenenue
Bcero 110 CEMECTpaM B Hacax
Bun yue6Holt paboThl
4acoB Howmep cemectpa
5
OO61mmas Tpyao€MKOCTh AUCIUTLITMHBI 108 108
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI 0 0
ayauTopHbIX 3aHaTuil (I13)
Jlabopatopubie padotsI (JIP) 32 32
Camocmosmenvras paboma (CPC) 35,5 35,5
Pabota B cTyneHdeckoit HccneL[OBaTenbchoﬁ nabopartopuu "N 75 75
B CUCTEMaX MOJACPKKU NPUHATUS PEILICHUI"
[ToaroroBka k 3K3aMeHy 10,5 10.5
KoHCynbranum v npoMeKyTouHasi aTTecTalus 8,5 8,5
Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - JK3aMeH

5. ConeprkaHue TUCHMIIIIMHBI

| N |

HaumeHnoBanue pa3nenoB JuCHUILIHHBI

| O0beM ayaIUTOPHBIX 3aHITHI




h9a3z(ena 10 BUJIaM B 4acax
Bcero J| 113 | JIP
1 |BBeaeHue B UICKYCCTBEHHbBIE HEMPOHHBIE CETH 8 41 0 4
2 |[mybokoe oOyueHue ¢ yuuTeaem 10 6| 0 4
3 |TexHukwu, ynydmaroniye ooydeHrne yoOKUX HEMPOHHBIX ceTel 12 81 0 4
4 CrienmanbHble apXUTEKTYPbl INYOOKUX HEMPOHHBIX CeTel AJis 13 6| o 12
pa0oThl ¢ N300paKEHNUIMU U MTOCIIEI0BATEIbHOCTIMHU
5 |I'myGoxoe oOydeHHE C MOAKPEIUICHHEM 14 6| 0 8
6  |McTopust HEMPOHHBIX ceTel U ITyOOKOro 00y4eHus 2 21 0 0
5.1. Jlekuum
Ne Ne Kox-
HanmeHoBaHMe MM KpaTKOe COAEPKaHUE JIEKIIMOHHOTO 3aHATUSA BO
neKuuujpasaena
4acoB
bronornyeckuil HEMpOH 4esI0Be4eCKOro Mo3ra. I1oHsATHe HCKYCCTBEHHOTO
HEHWPOHA M UCKYCCTBEHHOUW HepoHHOU ceTH. Chepbl MPUMEHEHHS HCKYCCTBEHHBIX
1 1 |meliponHBbIX ceTeil. Moaens Heilpona Mak-Kannoka—IlIutca. Ilepcentpos. 2
[ myOokast HEHpOHHAs CETh MPSMOTO pacpocTpaHeHus. BerancnurenpHas
MOIIHOCTh IIEPCENTPOHA.
Bo3MoxHOCTH 00yueHHs HEHpOHHOM ceTH. TpynHOCTH ¢ 00yueHreM
) |  [RepCeNnTpOHHBIX cereil. CurmonianbHbI HEHpoH. Moaenb 00yueHus: HelpoHHON 5
cetn. OOyyaroas ¥ TecToBble BEIOOPKH. DYHKIUS MTOTEPh (CTOMMOCTHAs
¢byukuus). CpenHekBaapaTuyeckas omuoka.
3 ) OOydeHre HEHPOHHOW CEeTH METOJIOM IpaueHTHOro ciycka. [lepexon k )
BEKTOPHBIM ONEpalysM. AJITOPUTM CTOXaCTHUECKOTO IPaJUEHTHOIO CITYCKa.
Metoz 06paTHOTO pacnpocTpaHeHus omnoOku. Mepa BIUsSHHS HEHPOHOB
BBIXOJJHOTO CJIOSI HA BETMYMHY OIIMOKHU. Mepa BIUsSHUS HEMPOHOB CKPBITOTO €0
4 2 |Ha BenuuMHY omMOKu. PopMyna sl BBIYUCIEHUS TPAIUEHTa IO CMEILEHHIO. 2
Dopmyina Juis BBIYMCIEHUS TpajiieHTa 1o Becam. PopMann30BaHHOE ONMCAHUE
QJIropuT™Ma 0OpaTHOro PacIpOCTPAHEHHSI OIIMOKH.
5 ) DyHKIUS TTOTEPh Ha OCHOBE MEPEKPECTHOM IHTpONUU. DPOpMYITBI 0OpPaTHOTO )
pacrpocTpaHeHus OMMUOKY JUISl CIydast IEPEKPECTHON SHTPOIHH.
[lepeoOyuenue. Banunanmonnas Beioopka. Perymspuzarnus L1 u L2.
[IpopexuBanue (dropout). Tumonorus HeCTaHAAPTHBIX JAHHBIX (Majbie BHIOOPKH,
6 3 |HecOamaHcUpOBaHHbIE TaHHBIC, OONbIINE 00beMbl). OOydeHHe Ha MalbIX o0bemMax | 2
naHHbIX. VIcKycCTBEHHOE yBeIMUeHue 00ydaroiiel BIOOPKH (ayrMeHTalHs
TTaHHBIX ).
7 3 HeilpoHHas ceTb ¢ pacnpezeneHneM BeposTHocTel. Mcnonb3oBanne QyHKIUH ’
softmax B kauyecTBe (YHKIIMH aKTUBALIUU BBIXOAHOTO CJIOSL.
] 3 Nuannmanusanys BECOB U CMELIEHU HA OCHOBE HOPMAJIbHOIO PACIIPEACICHUS. >
YMeHblIeHHe CKOPOCTH 00y4ueHHs. [ palueHTHBIN CIIyCK HAa OCHOBE UMITYJIbCA.
9 3 AJITOPUTMBI C aJaiTUBHOMN ckopocThio 00yuenus: AdaGrad, RMSProp, Adam. 5
ReLU u apyrue ansrepHaTUBHbIE (DYHKIIMN aKTHBALIUH.
Caeprounblie HeliponHble cetu (CHC). Cnou cBeptku u nynunra. [loctpoenue
KapT npu3HakoB. S apo ceepTku. Max-nynuHr n L2-nmynuar. CHC s
10 4  |pacno3naBanus pykonucHsIx nugp. [lpenmymectsa CHC. [loreHumanbHble 2
mpoOnemsl, cBs3anHble ¢ ucnoiab3oBannem CHC. Chepsr npumenennst CHC.
HeiipoOuonornyeckue OCHOBaHUSI CBEPTOUHBIX CETEH.
ABTOokoaupoBIIMKH. PekyppenTHbie HeliponHble cetu (PHC). JIByHanpaBieHHble
11 4 2
PHC. I'my6okue PHC.
12 4 Bentunsusie PHC. Cetu nonroit kparkocpounoit namsatu (LSTM). BenTuibHbIi )
pexyppeHTHbIii Moayns (GRU).




OOyueHue ¢ noakpenaeHneM. MapKoBCKHi ITpoLiecc MPUHITHS PEILICHUH.
13 5 [ToHsTHS areHTa, Cpeibl, COCTOSAHUS, AEHCTBUS U Harpaabl. lepeBo cOCTOSAHMIA. )
MapkoBcKoe CBOMCTBO. PacnipenesieHue BEposSTHOCTEN NEpEXoia B HOBOE
COCTOSIHME. DTU30/1bI U JTOXO/IbI.
[TousiTne ctpareruu. @yHKIMSA HEHHOCTH COCTOSTHUS. DYHKIINS KauecTBa
neiictBus (Q-¢pynkuus). COOTHOLIEHHE MEXKAY KayeCTBOM JICHCTBUS U LIEHHOCTBIO
coctosiHus. @opmyna bennmana s crpareruu. OTHOIIEHNE KBa3UIOPsAKa Ha
14 5 [MHONECTBE ctpareruil. OnTumanbHas crparerus. OnTuManbHble (yHKINS )
[IEHHOCTH COCTOSIHUS U (PyHKLUS KauecTBa JAeicTBUs. POopMyibl ONTUMATbHOCTH
benMaHa 11 HIEHHOCTH COCTOSIHUS M KadecTBa AelcTBus. JKanHas onTuManbHast
CTpaTerus Il U3BECTHOW oNnTUMalbHON Q QYHKITMU. €-)KaHas ONTUMAaTbHAs
CTpaTerus JUIsl U3BECTHOM onTuMasibHON Q-QyHKIHH.
Q-o0yuenue. AnroputMm 3anonHeHus Q-radnunsl. [Ipumenenue ry6okon
15 5  |HelpOHHOM CeTH JUIs anmpoKCUMaluu onTuMaibHON Q-pyHkunn. OyHK1NA 2
NOTEPh B INTyOOKOM 00YYEHUU C MOJKPETIIICHUEM.
16 6  |[McTtopust HEHPOHHBIX CeTeH U ITyOOKOTO 00yUYEeHUSI. 2
5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI
He npenycmorpenst
5.3. JIaboparopHbie padoThI
Ne Ne Kon-
HanmeHnoBanwue niam KpaTkoe cofep:kanue 1adopaTopHOi paboThI BO
3aHATUsA[pa3ena
4acoB
1-2 1  |Kefic-3amaga oT mapTHEpa: MOATOTOBKA OOYYArOIIETO MHOXKECTBA. 4
3.4 ) Keiic-3amaya ot mapTHepa: pa3paboTka u o0yueHue ryOoKoi HeHpOHHOH ceTh 4
[PSIMOTO PAaCIPOCTPAHEHUSI.
5.6 3 Keiic-3amaga oT mapTHepa: aHalu3 Pe3yJIbTaTOB O0YUYEHUS U ONITHMH3ALINS 4
rUIepnapaMeTposB.
7.9 4 Keiic-3agaya ot mapTHepa: pa3paboTka u o0yueHue CBepTOYHON HEHPOHHOU CEeTH 6
JUIs aHaJIM3a N300pakeHni
10-12 4 Ketfic-3aga4ga oT mapTHepa: pa3padoTka u o0yueHue peKyppeHTHON HEHPOHHON 6
CEeTH JIJIs1 OOHApy>KEeHUSI aHOMAJIU BPEMEHHOTO psjia
13-14 5 |[Keiic-3amaua ot mapTHepa: pa3paboTKa MOJIETN CPE/Ibl 111 00yUeHHsI areHTa. 4
Keiic-3amaga ot mapTHepa: 00y4eHHE areHTa ImyTeM anmpoKCHMAaIiu
15-16 5 |onTuManbHON (PyHKIMM KauecTBa JEHCTBUS C MOMOIIBIO IITyOOKONH HEWPOHHON 4
CeTH.
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brinonuenne CPC
Cnucok urepaTypsl (C yKa3aHHEM Kon-
IMonsux CPC pasnesoB, miaB, cTpaHuil) / cceiika Ha  [(CeMecTp| BO
pecypc JacoB
1. Sokolinsky L.B., Sokolinskaya [.M. Apex
Method: A New Scalable Iterative Method
Pabota B cTyneHueckoil uccnenonarenbekoii [for Linear Programming // Mathematics.
nabopatopuu "N B cuctemax momgnepxku [2023. Vol. 11, no. 7. Article number 1654. 5 25
[IPUHSTHS peleHni" https://doi.org/10.3390/math11071654. 2.
Olkhovsky N.A., Sokolinsky L.B.
AlFaMove: Scalable Implementation of




Surface Movement Method for Cluster
Computing Systems // Supercomputing
Frontiers and Innovations. 2024. Vol. 11, No.
3. P. 4-26.
https://doi.org/0.14529/jst1240301. 3.
Olkhovsky N.A., Sokolinsky L.B.
Visualizing Multidimensional Linear
Programming Problems // Parallel
Computational Technologies. PCT 2022.
Communications in Computer and
Information Science, vol. 1618. Cham:
Springer, 2022. P. 172-196.
https://doi.org/10.1134/10.1007/978-3-031-
11623-0 13. 4. Olkhovsky N.A., Sokolinsky
L.B. Surface Movement Method for Linear
Programming // Lobachevskii Journal of
Mathematics. 2024. Vol. 45, No. 10. P. 5061-
5079.
https://doi.org/10.1134/S1995080224605745.

HOI[I"OTOBKa K 9K3aMCHY

OcHoBHas nuTeparypa. JlononHuTenbHas

nMTeparypa.

10,5

6. @oH/1 OLIEHOYHBIX CPEACTB /ISl IPOBeIeHHsI TEKYIero KOHTPOJIsl YCIIeBaAeMOCTH,
MPOMEKYTOYHOI aTTecTaluu

KonTposnb kauecTBa 0CBOSHMs 00pa30BaTEIbHOM MPOTPaMMBbI OCYIIECTBIISIETCS B

cootBercTBHH ¢ [Tonokenrnem o 6aNTbHO-PEUTUHTOBOW CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00YyJarOIIIXCS.

6.1. KouTpoabusie meponpusitusa (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJISI

HasBaunue
KOHTPOJILHOTO
MEPOIPUATHS

Makc.
Oamn

Bec [Topsigok HauncaeHUs1 6aIoB

YVuu-
THIBA-

eTCs B
[TA

Texymmii
KOHTPOJIb

Tect 1

6amoM. [IponomKuTenbHOCTh
TecTupoBaHus 30 MUH.

BOIIPOCHI TCCTA.

BOIIpOCA TECTa.
1 Gamn: maH BepHBIN OTBET Ha 1
BOIIPOC TECTA.

(0 GanIoB: BEPHBIC OTBETHI
OTCYTCTBYIOT

Tect conepxut Tpu 3ananus. Kaxpii
MpaBUJIBHBIN OTBET OlleHUBaeTcs 1

3 Gajia: JaHbl BEPHBLIC OTBCTHI HA BCC

2 Oajia: JaHbl BEPHBLIC OTBCTHI HA 2

OK3aMCH|

Texymui
KOHTPOJIb

Tect 2

6amiom. [IpoaomKuTeNbHOCTD
1 3 [rectupoBanus 30 MuH.

BOIIPOCHI TECTA.

TecT cogepkut Tpu 3a1anust. Kaxaplit
[paBWIbHBIN OTBET OlleHUBaeTCA 1

3 Gasuta: JaHbI BEpHBIC OTBETHI HA BCE

OK3aMCH

2 GaJsia: 1aHbl BEpHBIE OTBETHI Ha 2




BOIIpOCa TECTa.
1 Gayut: maH BepHBI OTBET Ha |
BOIIPOC TECTa.

(0 GanIoB: BEPHBIC OTBETHI
OTCYTCTBYIOT

Texymmii
KOHTPOJIb

Tect 3

TecT cogepkut Tpu 3a1anust. Kaxaplii
[MpaBWIbHBINA OTBET OIlEHUBaeTCA 1
6amiom. [IpoaomKuTenbHOCTD
TecTupoBaHus 30 MUH.

3 Gayuta: JaHbl BEpHBIE OTBETHI Ha BCE
BOIIPOCHI TECTA.

2 Oajuta: JaHbl BEPHBIE OTBETHI HA 2
BOIIpOCa TECTA.

1 Gayn: 1aH BepHBIN OTBET Ha 1
BOIIPOC TECTA.

0 GasoB: BEpHBIE OTBETHI
OTCYTCTBYIOT

OK3aMCH|

Texymumii
KOHTPOJIb

Tect 4

Tect conepxut Tpu 3ananus. Kaxpii
NpaBUIbHBIM OTBET OlleHUBaeTcs 1
6amtom. [IponomKUTETEHOCTD
TecTupoBaHus 30 MUH.

3 Gaiia: gJaHbl BEpPHbIE OTBETHI HA BCE
BOIIPOCHI TECTA.

2 Oajuta: JaHbl BEPHbBIE OTBETHI HA 2
BOIIPOCA TECTA.

1 Gamn: ma” BepHBINA OTBET Ha |
BOIIPOC TECTA.

(0 GanIoB: BEPHBIE OTBETHI
OTCYTCTBYIOT

OK3aMCH

Texymmii
KOHTPOJIb

Tect 5

Tect conepxut Tpu 3ananus. Kaxapii
MpaBUJIBHBIN OTBET OlleHUBaeTcs 1
6amtom. [IponoKUTEeTEHOCTD
TecTupoBanus 30 MUH.

3 Oasta: J1aHBl BEpHBIC OTBETHI HAa BCE
BOIIPOCHI TECTA.

2 Oana: JaHbl BEpHBIC OTBETHI Ha 2
BOIIpOCA TECTa.

1 Gay: maH BepHBIN OTBET Ha 1
BOIIPOC TeCTa.

(0 OanIoB: BEPHBIC OTBETHI
OTCYTCTBYIOT

OK3aMCH|

Texymuit
KOHTPOJIb

Tect 6

Tect conepkut Tpu 3a1anus. Kaxpii
MpaBWIbHBIN OTBET OIlEHUBaeTCA 1
6amiom. [IpoaomKuTeNbHOCTD
TecTupoBaHus 30 MUH.

3 Gasuta: JaHbl BEpHBIE OTBETHI HA BCE
BOMPOCHI TECTA.

2 Oaa: JaHbl BEpHBIE OTBETHI Ha 2
BOMpOCA TeCTa.

1 Gayn: maH BepHBIH OTBET Ha 1
BOMPOC TeCTAa.

(0 GasIoB: BEpHBIE OTBETHI
OTCYTCTBYIOT

OK3aMCH|

Texymmii
KOHTPOJIb

JlaGopatopnas pabota
1

4 OaJta; MOJIHOCTBIO BBITIOJTHEHO

IIPAKTUYCCKOC 3aJaHNC, TAHbI

OK3aMCH|




[PaBIJIbHBIC OTBETHI HA KOHTPOJIbHEBIE
BOITPOCHI.

3 Oayia: HaTMYKME He3HAUNUTEIbHBIX
OIINOOK, JIMOO HAJTNUHE
CYILIECTBEHHOM OLINOKH,
HCTIPABJICHHOM CTYJIEHTOM K
CIIEIYIOIIEeMY 3aHSTHIO.

2 Oayta: YaCTUIHO BBITIOJTHEHHOS
3amaHue, 1100 HaIMYHe
CYIIIECTBEHHOU OITMOKH, KOTOPYIO HE
CMOT UCTIPABHUTh CTYICHT K
CJIEYIOIIEMY 3aHSTHIO.

1 6ay1: YaCTHYHO BBITIOJTHEHHOE
3a/1aHKE, B KOTOPOM MPUCYTCTBYIOT
CYIIIECTBEHHBIC OIINOKH, HE
HCTIPABJICHHBIE CTYJIEHTOM K
CIIEIYIOIIEeMY 3aHSTHIO.

(0 6ayTOB: 3aJ]aHME HE BHITTOJIHEHO

Texkymmii
KOHTPOJIb

JlaGoparopHas pabota
2

4 0aJia: MOJIHOCTBIO BEIITOIHEHO
MpaKTUYECKOe 3aJaHue, TaHbl
MTPaBWIbHBIC OTBETHI HAa KOHTPOJIBHBIC
BOTIPOCHI.

3 Oaja: Haauyre He3HAYNTEIbHEIX
OIIMOOK, TUOO HAIMYHE
CYIIIECTBEHHOM OITHOKH,
VCIIPABIIEHHOM CTYIEHTOM K
CIIeYFOIIEeMY 3aHSATHIO.

2 Oajula: YaCTUYHO BBIIIOJIHEHHOE
3amanne, 1100 HaJIMYHeE
CYIIIECTBEHHOU OIMMUOKU, KOTOPYIO HE
CMOT UCTIPABHUTh CTYJICHT K
CIEIYIOIIEeMY 3aHSITHIO.

1 6ajI: 9YaCTUYHO BBIIOJIHEHHOE
3a/laHue, B KOTOPOM MPUCYTCTBYIOT
CYIIIECTBEHHBIC OITMOKH, HE
VICTIPaBIIEHHBIC CTYIEHTOM K
CIIeYFOIIEeMY 3aHSATHIO.

(0 OayTOB: 3aJjaHKE HE BHIITOJIHEHO

OK3aMCH

Texymmii
KOHTPOJIb

JlaGoparopHas pabota
3

4 GaJa: MOJTHOCTBIO BHITTOJHEHO
[paKTUYECKOe 3aJjaHue, JaHbl
MPaBUJIbHBIE OTBETH HA KOHTPOJIbHBIE
BOIIPOCHI.

3 Ganna: HAMMYUE HE3HAUYUTENbHBIX
OIINOOK, JINO0 HATUUHE
CYIIIECTBEHHOU OIMIMOKH,
VCIIPABIIEHHOM CTYJIEHTOM K
CJIELYIOIIEMY 3aHATHIO.

2 Oajula: YaCTMYHO BBIIIOJTHEHHOE
3a/aHue, TM00 HATUIue
CYILIECTBEHHOM OINOKH, KOTOPYIO HE
CMOT UCTIPABUTh CTYJIEHT K
CJIEIYIOIIEMY 3aHSATHIO.

1 Gann: 4acTUYHO BBHIMIOJTHEHHOE
3a1aHne, B KOTOPOM MTPUCYTCTBYIOT
CyILIECTBEHHbIE OLIMOKH, HE

MCITPABJICHHBIC CTYACHTOM K

OK3aMCH




CJIEIYIOILEMY 3aHSTHIO.
0 OaJUTOB: 3aaHUE HE BBIITOIHEHO

10

Texymmii
KOHTPOJIb

JlaGoparopHas pabota
4

4 0aJia: IOJIHOCTBIO BEIITOIHEHO
MpaKTUYECKOe 3aJjaHue, JTaHbl
MTPABWIBHBIC OTBETHI HAa KOHTPOJIBHBIC
BOTIPOCHI.

3 Oajia: Haau4yre HEe3HAYUTEIbHBIX
OIIMOOK, JTUOO HAIMYHE
CYIIECTBEHHOM ONTHOKH,
VCIIPABIIEHHOM CTYIEHTOM K
CIIeYFOIIEeMY 3aHSATHIO.

2 Oajula: YaCTUYHO BBHIIOJIHEHHOE
3amanne, 1100 HaJIMYHeE
CYIIIECTBEHHOU OIMUOKHU, KOTOPYIO HE
CMOT UCTIPABHUTh CTYJICHT K
CIEIYIOIIEeMY 3aHSITHIO.

1 6aji: YaCTUYHO BBIIOJIHEHHOE
3a/laHue, B KOTOPOM MPUCYTCTBYIOT
CYIIIECTBEHHBIC OIITMOKH, HE
VICTIPaBIIEHHBIC CTYIEHTOM K
CIIeYFOIIEeMY 3aHSATHIO.

(0 OayTOB: 3aJjaHKME HE BHIITOJIHEHO

OK3aMCH

11

Texymmii
KOHTPOJIb

JlaGopatopnas pabota
5

4 Oasuia: MOJTHOCTHIO BBITMIOJIHEHO
MMPAKTUIECKOE 3a]]aHue, TaHbI
MPaBUJIbHBIE OTBETHl HA KOHTPOJIbHBIE
BOTIPOCHI.

3 Gana: HAMMYUE HE3HAUYUTENbHBIX
OIINOOK, JINO0 HATUUHE
CYIIIECTBEHHOU OIIMOKH,
HCIIPABIIEHHOM CTYJIEHTOM K
CIIEIYIOIIEMY 3aHSITHIO.

2 OaJiia: YaCTUYHO BHITIOJIHEHHOE
3aaHue, TM00 HATUIue
CYILIECTBEHHOM OINOKH, KOTOPYIO HE
CMOT UCTIPAaBUTh CTYJIEHT K
CJIEYIOIEMY 3aHSTHIO.

1 Gamnn: 4acTUYHO BBHITIOJTHEHHOE
3aJlaHue, B KOTOPOM TPUCYTCTBYIOT
CYIIIECTBEHHBIE OIINOKH, HE
VCIIPABIICHHBIC CTYICHTOM K
CIIEIYIOIIEMY 3aHSITHIO.

(0 GanyoB: 3aJjaHUE HE BBHITIOJTHEHO

OK3aMCH|

12

Texymmii
KOHTPOJIb

JlaboparopHas pabora
6

4 Gasia: IOJHOCTHIO BEIITOIHEHO
MPaKTUYECKOE 3aJIaHNE, JaHbI
MPABIILHBIC OTBETHI HA KOHTPOJIBHBIE
BOIIPOCHI.

3 Oajia: Haau4yrie He3HAYUTEIIbHBIX
OIIHNOOK, TMOO HAJTNUHE
CYILIECTBEHHOM OLINOKH,
WCITPaBICHHOM CTYJEHTOM K
CIIeIYOIIEeMY 3aHSTHIO.

2 0ajiaa: YaCTUYHO BBIIIOJTHEHHOE
3ajaHne, 1100 HaJIMYue
CYIIIECTBEHHOM OITMOKHU, KOTOPYIO HE
CMOT UCTIPABUTh CTYJICHT K
CJICTYIONIEMY 3aHSTHIO.

OK3aMCH|




CYIIIECTBEHHBIC ONINOKH, HE
VCTIPABJICHHBIC CTYJCHTOM K
CJICAYIOLIEMY 3aHSTHIO.

1 Gant: YacCTUYHO BHITIOTHEHHOE
3a/laHue, B KOTOPOM MPUCYTCTBYIOT

0 OaJUTOB: 3aaHHUE HE BBIITOIHEHO

13| 5

ITpome-
KyTOYHAst
aTTecTalus

BOIIPOCOB U paccuuTaH Ha 45

HtoroBriii TECT - 13

KommuectBo 6amioB paBHO

BOITPOCHI TECTA.

TecT cogepkut 13 paBHO3HAYHBIX

[laetcs nBe nmonbITKU. Bropas
[OIBITKA HE 3aBUCUT OT NIEPBOM.

KOJIMYCCTBY IPAaBUJIBHBIX OTBETOB Ha

MHH.

OK3aMCH|
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bonyc

BeicTymuienue ¢
JIOKJIaJIOM Ha
ceMHUHape
CTYIEHYECKOU
HUCCIIEN0BaTEIILCKOM | -
1abopaTopu 1o
rudpunnomy U B
CUCTEMAaX MOAIEPIKKHI
NPUHATHUS PEIICHUIA. .

15
HayucageTcs 5 0aioB.

3a 0HO BBICTYIUICHHUE C JOKJIAJI0M

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun
MPOMEKYTOUHON
aTTecTaluu

[Ipouenypa npoBeneHus

Kpurepun
OLICHUBaHUs

9K3aM€CH

OreHka 3a AUCUUTUTHHY (POPMUPYETCS HA OCHOBE MOTYYESHHBIX
OIICHOK 332 KOHTPOJIbHO-PEHTHHIOBBIE MEPOTIPUSITHS TEKYIIIETO
KOHTPOJIS ClieayromuM odpa3om: « OtnnyHo: BenuunHa peitunra
obyuaromierocs o aucturmuinae 85...100 %. » Xopomo: Bennunna
peiitunra olyyaromerocs mo gucuuruinbe 75...84 %. ¢
VYnosnerBoputenbHO: BenuunHa peittunra odydaromnierocs mno
quciuminge 60...74 %. « HeynosnetBoputensHo: Bennunna
periTuHTa oOyuatomerocs no gucruruinae 0...59 %. Ecnu crynenT
COTJIACeH C OIEHKOMU, MOTYYEeHHON IO pe3yIbTaTaM TeKYIIETO
KOHTPOJIS, TO OH MOXET B JICHb, PEIIIECTBYFOIINN
MPOMEKYTOYHON aTTeCTallUU JaTh CBOE COIIACHE B JTMUHOM
kabunete. B cirydae siBKH CTyJieHTa HAa TPOMEKYTOTHYIO
aTTeCTaIHIo, JABIIETO CBOE COITIaCHe Ha OIIEHKY B JTMYHOM
KaOWHETEe, CTYICHT UMEET MPABO MPOUTH MEPOTIPUSATHS TEKYIIETO
KOHTPOJIS TIO AUCIUILTNHE HA TPOMEKYTOYHON aTTeCTAlNU IS
VIY4IICHHUS] CBOETO PEHTHHTA B JICHb €€ ITpoBeeHus. CHIDKEHUE
OLICHKH B 9TOM CJIy4ae 3amperieHo. Eciau cTyaeHT He gan cornacus
B JINYHOM KaOHHETE, TO OH MOXKET COITIACUTHCS C OLIEHKOM JIMYHO
Ha TIPOMEKYTOYHOM aTTeCTalliu B ICHb ee TpoBeaeHus. Eciu
CTYIEHT HE COIIaCEH C OLIEHKOM, TO OH UMEET PaBo MPOUTH
KOHTPOJBHO-PEHUTHHIOBBIE MEPOTIPUSATHUS HA IPOMEKYTOUHOM
aTTeCTAIMH JUTS YAYUYIICHHS CBOETO PEHTHHTA B JICHD €€
npoBeaeHus. Dukcaius pe3ylbTaToB yueOHOH NeITeTbHOCTH 10
JUCITUTUTAHE TIPOBOJUTCS B JICHb IPOMEKYTOYHOH aTTecTanuy Ha
OCHOBE COTJIaCHsl CTy[IeHTa, TAHHOTO UM B JINYHOM KaOuuete. [1pu
OTCYTCTBHH COTJIACHS B KypHAJIC TUCITUILTAHBI (DUKCAIIHS
PE3YIABTATOB MPOUCXOIUT MPHU JIMYHOM MPUCYTCTBUU CTYJCHTA.

B cooTBeTCTBUM
cmm. 2.5, 2.6
[lonoxxenus




Ecnu ctyneHT He Aan cornacue B TMYHOM KaOWHETe U He SBUJICS Ha
IIPOMEXKYTOUYHYIO aTTECTALUIO — EMY BBICTABIISICTCS «HESBKAY.
[TpomexyTouHast aTTecTalus NPOBOTUTCS B (hOpME TECTUPOBAHMUS.
TectupoBanue npoBoautcs B cucteme edu.susu.ru. TecT conepxur
9 BonpocoB. Ha BeinonHenue tecra gaercs 45 MUHYT. B a3ToM
cllyyae OLEHKA 3a JUCLUIUIMHY PACCUUTHIBAETCS HA OCHOBE
MIOJyYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEUTUHIOBbIE MEPOTIPUATHS
TEKYILIEro KOHTPOJISI U IPOMEXKYTOUYHOM aTTecTalum.

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynprarel 00yueHus

[1K-13

3Haet: - [U-2, ITY] crannapTHbie METPUKH OLIEHKH KauecTBa

(accuracy, F1, ROC-AUC)

[1K-13

Y™meer: - [U-2, I1Y] ncnons3oBaTh cTaHIapTHBIE METPUKHU

orieHKH KadecTBa (accuracy, F1, ROC-AUC) u conoctaBisith
0a30Bbl€ MOZEIIN MEX]Ty COO0M

[1K-19

3uaet: - [U-1, [1Y] npuHmun u anropuT™Mel rpaJueHTHOTO

CIIyCKa

[1K-19

Ymeert: - [U-1, [TV ] npumMeHATs peryaspu3aiuio 1
MPOpEKUBAHUE; BHIOUpATh pa3Mep IMakeTa Jjis

CTOXaCTHUYECKOI0 IpaJiieHTHOTrO ciiycka [1-2, BY ]
MPUMEHSTH OCHOBHBIE apXUTEKTYPhI TIIyOOKOTO 00yUYeHUS
(VGG, ResNet)

[1K-19

Nmeet npaktuueckuit onbIT: - [M-1, ITY] BeiOOpa u 3axanus

CKOpPOCTH 00yueHUsI ¥ GYHKLIUH MOTEPh B 3aBUCUMOCTHU OT
3a/1a4 ¥ Ha0opa JTaHHBIX

[1K-22

3Haet: - [U-1, ITIY] TD-metonsr u metoast MonTte-Kapio nms
00yueHus areHTa

[1K-22

Ymeer: - [U-1, [1Y] 3apaBath 11e51b areHTa ¢ MOMOIIbIO
MOJIHOTO BO3HATPAXKICHUS, BOSHATPAXKICHHUS C +
o0ecIieHeEHNEM, JIIMO1a-10X01a

[1K-22

Nmeet npaktudeckuit onsitT: - [U-1, [1Y] ucnons3oBanus
TD-metonoB u metooB MonTte-Kapio ais oOy4ueHus areHTa

[1K-24

Ymeert: - [U-1, BY ] npoBonuTh anmpoKCUMAIUIO (yHKITHH
[IEHHOCTH areHTa ¢ MOMOIIIBIO TITYOOKHWX HEHPOHHBIX CETEH; +
[peann30BOBaTh NOKCK 10 aepeBy metofgoM Monre-Kapio

[1K-24

HNmeet npaktuueckuit onsIT: - [M-2, BY | co3nanust areHTHOM
CHUCTEMBI C TIOMOIIBIO IITYOOKMX HEHPOHHBIX CETEeW HAa OCHOBE +

06y‘-ICHI/ISI C MOAKPCIITICHUCM

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
I[MPUITIOKCHUAX.

7. YueOHO-MeToAMYeCcKOEe 1 HH(OPMAIIMOHHOE OOecriedeHue TUCIMIITIMHBI

IleuaTHasn y‘leﬁHO-MeTOHI/IquKaﬂ AOKYMCHTAIlUA

@) 0CHOBHas

aumepamypa:
He npenycmorpena

0) OononHumMenbHA IUMepamypa:

He npenycmorpena




8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
BectHuk FOxHO-YpanbcKoro rocy1apCTBEHHOTO YHUBEPCUTETA.
Cepus: BeruncnurenbHas Mmaremarvuka u uaopmaruka / FOx.-Ypai. roc. yH-T;
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JlabGoparopus 3nanuit, 2006. - 326 c.

1.
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Jlaboparopus 3uanuii, 2006. - 326 c.
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b OcHoBHas B — A. A. Cnunkuna. — Mocksa : JIMK Ilpecc, 2020. — 552 ¢. —
ureparypa ams [SBN 978-5-97060-097-9. — TekcT : anekTpoHHbIi // JIaHb :
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https://e.lanbook.com/book/179453
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ObC Theano u TensorFlow / JI. Autonwmo, I1. Cymxkur ; mepeBon ¢
4 JJIII/(I)TH:J:;HTZHBHM M31aTeILCTBA anruiickoro A. A. Cnunkud. — Mocksa : JIMK Ilpecc, 2018. —
patyp Tans 294 c. — ISBN 978-5-97060-573-8. — TeKcT : SMeKTpOHHEIi /
JlaHb : 2JIEeKTPOHHO-OMONINOTEYHAs CHCTEMA.
https://e.lanbook.com/book/111438
Jlto, }O. OOyuenue ¢ nonkperienneM Ha PyTorch. COopuuk
SEC penenToB : pykoBoacTso / 0. JIto ; mepeBon ¢ anrmuiickoro A. A.
5 JlomonauTenpHas . Cmunkuna. — Mocksa : JIMK Ilpecc, 2020. — 282 ¢. — ISBN
nuTeparypa Mamt 978-5-97060-853-1. — Tekcrt : »nekTpoHHbIH // JIans :
DIIEKTPOHHO-OMOINOTEUHAsI CUCTEMA.
https://e.lanbook.com/book/179493
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[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:

1. Microsoft-Office(6eccpouno)
2. -Python(6eccpouno)

[lepedenp ncnonb3yeMbIx NpodhecCHOHANBHBIX 0a3 TaHHBIX U NH(DOPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHue I CIUIIITUHBI

OcHoBHOE 000pyAOBaHUE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,

. Ne
Bup 3anstuii Ayt MPEeIyCTaHOBJICHHOE MPOTPaMMHOE 00€CIIEUeHHE, UCTIONB3YyEeMOe IS
YA Pa3JIMYHBIX BUJIOB 3aHATUI
110 .
DK3aMeH (3r) KommbroTepHbIil Ki1acc
484
Jlekuu 3) [IpoekTop, KOMIIBIOTED
Jlabopatopusie |110 .
KoMmnbroTepHBIi Ki1acce
3aHATUS (3r)




