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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

HucuumnuHa «BbICOKOMPON3BOAUTENbHBIE BBHIYMCICHUS» OTHOCUTCA K JUCHUIUIMHAM
gactd, (GOPMUPYEMO yYacTHUKAMH OOpa3oBaTeNbHBIX OTHOmICHHW bioka 1 JIuciumivnHen
(Momynu) monyns «MeToApl U aIrOpUTMbl OOPAOOTKM JAaHHBIX M HCKYCCTBEHHBIM HHTEIUICKT»
y4eOHOTO TIUIaHa OCHOBHOW Mpo¢eCCHOHANBHONW 00pa30BaTeNbHOW MHPOTPaMMbI  BBICIIETO
00pa3zoBaHUsl — MPOrpaMMbl MarucTpatypsl 1Mo HampaieHHnto mnoarotoBku 06.04.01 buosmorwus,
HanpaBiIeHHOCTh (mpoduib) oOpasoBarenbHONW mTporpamMmbl «buonHdopMaTHka M CHUCTEMHas
OMOJIOTHS», OYHO-3a09HON (OPMBI OOYICHHS.

JlucuMmiuHa omupaercs Ha pe3ylnbTarthl 00y4deHHs, cpopMHpOBaHHBIE B paMKax psjaa
JTUCITUIIMH y4eOHOTO TUTaHa, M3yYeHHBIX oOydaronmmumucs B 1-3 cemecTpax.

B pesymbrare wu3ydeHHs] OUCHUIUIMHBI «BBICOKOMPOU3BOAUTENBHBIE  BBIYMCICHUS»
oOyyaronuecss Ha OCHOBE IPUOOPETEHHBIX 3HAHWUN, YMEHHUH U HABBIKOB JOCTUIAIOT OCBOCHMS
KOMIIETEHIIMI Ha ONpeeICHHOM YPOBHE.

1. IlepeyeHb MIAaHUPYEMBIX Pe3yJbTATOB 00ydeHHsi (00pa3oBaTeIbHBIX Pe3yJIbTaTOB)
1o JUCHUIIHHE

Henbo ocBoeHus IUCHUIUIMHBL (MOAyJsi) «BBICOKONIPOU3BOAUTENbHBIE BBIYUCICHUS»
aBisiercs (QopMupoBaHUE Yy OyIylIMX BBIIYCKHUKOB KOMIETEHIMH B 00dacTd pa3paboTKu
OpUTHMHAJIBHBIX QJITOPUTMOB U MPOrPaMMHBIX CpPEICTB, B TOM YHCIE C HCIOJIb30BaHUEM
COBPEMEHHBIX MHTEJUIEKTYaIbHBIX TEXHOJIOIMM W allapaTHOM YacTH KOMIIBIOTEpA, Ul PELICHUS
poeCCUOHAIIBHBIX 3a]1a4.

3agayamMu JUCLUIUINHBI SABIISIOTCA:

- U3y4Yy€HUE AJITOPUTMOB M HHCTPYMEHTOB pa3pabOTKH MPOrpPaMMHBIX CPEACTB aHAIU3a
OMOJIOTMYECKUX JaHHBIX C MCIIOJIb30BAHUEM COBPEMEHHBIX MHTEIUICKTYalbHbIX TEXHOJIOTUH U
arrapaTHOM 4acTH KOMIIBIOTEDA.

B pesynabrare OCBOEHMsS NpOrpaMMbl MarucTparypbl OOydaroUMiics IOJKEH OBJIaJeTh
CIENYIOIIMMU  pe3yibTaTaMu  OOydeHuss MO0  JucuuIuinHEe  «BbICOKOMpPOM3BOAUTEIbHBIE
BBIUNCIICHUSI:

Komnerennus u OO6pa3oBarenbHbIe Pe3yabTaThl AUCIUTIIMHBI

VMHJMKATOPBI €€ (aTansl GopMHUpPOBAHUS AUCHUTUINHBI)

JOCTHKEHHS B 3HAET yMmeeT BIIaJIeeT

JHCIHAIIIHHE
IIK 4 ITouck u
pa3paboTka HOBBIX
3¢ (HEeKTUBHBIX yTeu
MOJTy4YeHUs
OMOTEXHOJIOTHYECKUX,
MOJIEKYJISIPHO-
FeHETUYECKHX,
KJIETOYHBIX MPOJIYKTOB C
HUCIOJb30BaHUEM IT-
TEXHOJIOTHI
UIIK 4.1. Ilpumenser OP-1 [Ipumensier
3HaHUSl CTAaHJAPTHBIX H 3HaHUSl CTAaHAAPTHBIX U
WHBIX METOJIUK 0TOOpa, WHBIX METOJIUK O0TOOpa
TPaHCHOPTUPOBKA u Marepuania
MPOOOMOATOTOBKH MPo0
COIJIaCHO PYKOBOJSALIEN
JIOKYMEHTAITUH.
UIIK 4.2. Bnageer OP-2 Bnaneer
0a30BBIMH u 0a30BBIMH u




CIICIUAIN3NPOBAHHBIMU

CIICIHAJIM3UPOBAHH

METOJIaMH, B BIMH METOJIAMU B

3aBUCHUMOCTH OT THIIA obrnactu

Oouomarepuaa U TeHETUYECKOTO

MOCTABJICHHBIX 33/1a4, B KOHCTPYHPOBAHUS

00JacTH TEHETHYECKOTO

KOHCTPYHPOBaHUS,

MOJICKYJISIPHO-

TeHETUYECKUMU

METOJIaMH, METOJaMH B

o0nactu KJIETOYHBIX

TEXHOJIOTHH, COTrJIaCHO

PYKOBOISIIIICH

JOKYMEHTAINH.

HUIIK 4.3. IlpoBoaut OP-3 IIpoBoauT ananus

aHaIIN3 COBPEMEHHOM JUTEPATyphl C IEJBIO

JTUTEPATYPHI, MOCICTHUX pa3paboTKu

JTOCTHXKCHUH C  TIEIBIO CaMOCTOSITEITbHBIX

pa3paboTku POTOKOJIOB

CaMOCTOSITEITbHBIX

MIPOTOKOJIOB o

CO3/IaHUIO

OMOTEXHOIOTHYECKUX

MIPOTYKTOB.

HIIK 4.4. Ywmeer OP-4 Ywmeer

NPUMCHSITh 3HAHUS B NPUMCHSATH 3HAHHUS B

obnactu | T-TexHONIOTHI obnactu IT-

JUIS  pemieHwsl  3a7ad TEXHOJIOTHIA TUTS

aHanms3a, peleHus 3aaqy

MIPOTHO3UPOBAHUS, aHaJM3a,

ONITUMMU3AINH MPOTHO3UPOBAHMUS,

1a00paTOPHBIX ONTUMU3AINH

MPOTOKOJIOB M METOJ/IOB 1a00paTOPHBIX

WCCIICTOBAHMUS. MIPOTOKOJIOB U METOJ/IOB

MCCIICJIOBAHMSI.

HUIIK  4.5. Bnaneer OP- 5 Bnageer

HaBbIKaMU  pa3paboTKu HaBBIKAMU

10, aHaiamn3a pa3paboTku 10,

MOJIYYEHHBIX  JaHHBIX, aHaim3a

CTaTHCTUYECCKOM TIOJTyYEHHBIX

00paboTKH, XpaHEHHUsS W JAHHBIX,

JTOKYMEHTAITU! CTaTHCTUYECKOM

pe3yIabTaTOB. 00paboTku,
XpaHEHUs u
JOKYMEHTAIu!
pE3yJIBTATOR.

2. O0beM aUCHMILUIMHBI (MOAYJIsI) B 3a4eTHBIX €IMHHMIAX C YKA3aHHEM KOJIHYecTBa

AKaJICEMHU4Y€CKUX

00Y4YAKOIUXCS:

4acos,
npenoaasarejneM (M0 BHAAM y4eOHBIX

BbIJ1CJICHHBIX

Ha

3aHSATHI) W Ha

KOHTAKTHYI0 padory

o0yvyamuxcs

C

CaMoOCTOSITeIbHYI0 padoTy
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3. Copepxanue AUCHUILUIMHBI, CTPYKTYPHPOBaHHOe MO TemaMm (pa3aeiam) c¢
yKa3aHHEM OTBEJEHHOr0 HAa HHUX KOJHMYECTBA aAKaJeMUYeCKHMX 4YacOB U BHJOB YUeOHBIX
3aHATHH

3.1. Vkazanue mem (pazoenos) u omeedeHHO20 HA HUX KOJIUYECMEA AKAOEMUYUECKUX
4acoe u 6u008 yueoOHvIX 3anamuil, 0POPMIICHHBIX B BHJIC TAOIUIIBL:

HaumenoBanue pasnena u tem KommaecTBo yacoB mo ¢popmam
OpraHu3aIuu
o0y4eHust

JlexuumoHHEBIE
3aHATUSI
[IpakTrueckue
3aHATUSI
JlaboparopHbie
3aHATUSI
CaMocrosrenpHas
pabota

4 cemecTp
Paznen 1. BeicOKONpOU3BOAUTEIBHBIE BRIYUCICHUS 4 16 88

NTOI'O: 4 16 88

3.2. KpaTkoe onucanmne cogaepKaHusi TeM (Pa3/ieJioB) THCIUINIHHbI
Kparkoe cogep:kanue kypca

Paspnen 1. Beicokonpou3BoAuTE/IbHbIE BHIYUCICHHUS

Tema 1. CBepTrouHbIe HEHPOHHBIE CETU JJIS aHAIHM3a NU300paKeHHH
Tema 2. Pa6ota ¢ LIITY

Tema 3. PaGora c I'TIY

4. IlepeueHb y4eOHO-METOAMYECKOr0 olecmedeHHUs] HJIsI CAMOCTOSATEJbHOH PadoThI
00y4aoIMXCcH M0 JUCUMUIIIIMHE

CaMmocrosiTenbHasi paboTa CTYIEHTOB sIBIsieTcsl 0co0oil (opMoit opraHuszanuu y4yeOHOTro
npoliecca, MpecTaBisiomas co0oi MIaHupyeMylo, 03HABATEIbHO, OPraHU3ALMOHHO U METOANYECKU
HAIIPaBIIEMYI0 JICATEBHOCTh CTYJCHTOB, OPHUCHTHUPOBAHHYIO Ha JOCTHIKEHHE KOHKPETHOTO



pe3ynbTaTa, OCYIIECTBIsieMyl0 Oe3 mpsMol momomu mpenogasatess. CamocrosTenbHas pabota
CTYJICHTOB SIBIISIETCS COCTaBHOW YAaCThI0 y4eOHOW pabOThl W HMMEET IIeNbI0 3aKpeIUICHHE |
yrIIyOJICHHE TOJyYCHHBIX 3HAHWH M HABBIKOB, IMOMCK M MPHOOPETCHHWE HOBBIX 3HAHHMA, a TaKKe
BBHITIOJTHEHUE YYE€OHBIX 3aJaHWii, MOATOTOBKY K WPEJACTOSAIIUM 3aHATHUSIM U dK3ameHy. OHa
npeaycMaTpuBacT, Kak MNpaBuio, pa3paboTKy pedepaToB, HaMHMCaHUE OKJIAJIO0B, BBITIOJHEHUE
TBOPUYECKUX, HHIMBUYaTbHBIX 3aJaHUI B COOTBETCTBHH C Y4€OHOW MPOrpaMMoi (TeMaTHYeCKUM
IUIAHOM W3YYCHHUs IUCIMIUIMHBI). Tema il Takoro BBICTYIUIGHHS MOXET OBITh TNpeioKeHa
npernojaBaTeieM wWin u30paHa caMUM CTYIEHTOM, HO MaTepuan BBICTYIUICHUS HE JOJIKEH
NyOJMpOBaTh JICKIIMOHHBIA MaTepuasl. PedepaTuBHBI MaTepuall CIIy)KUT JIOTIOJTHUTEIbHOU
uHpopmanuei Uit paboThl Ha NMPaKTUYECKUX 3aHATHAX. OCHOBHAs IIeNb JIaHHOTO BUAA PaOOTHI
COCTOUT B O0YYEHHUH CTYJCHTOB METOJAaM CaMOCTOSTEIbHOI paboThl ¢ yueOHBIM MaTepuanoM. Jlis
MOJTHOTHI  YCBOCHHUSI TEM, BBIHECEHHBIX B TIPaKTUYECKUE 3aHATHsA, TpeOyercs pabota ¢
nepBorcTouHnKamMu. Kypc mpemaycMaTpuBaeT  CaMOCTOSTENbHYIO  paboTy CTYIACHTOB  CO
crenuanbHOi JuTeparypoil. CleayeT OTMETHTh, 4YTO CaMOCTOSITEIbHas padoTa CTYICHTOB
pe3ylbTaTUBHA JIMIIb TOTJA, KOTJAa OHA BBIMOJNHSACTCS CHUCTEMATHUYECKH, IUTAHOMEPHO U
IeJICHANPABIICHHO.

3amanus Ul CaMOCTOSITENILHOM PabOTHl MPEyCMATPUBAIOT HUCITOJIE30BAHUE HEOOXOIUMBIX
TEPMHHOB M TMOHATHI MO npobiemaruke kypca. OHU HAllENMUBAIOT HA MPAKTUYECKYI0 paboTy Mo
MPUMECHCHHIO M3y4aeMOT0 MaTepuaja, MOUCK OmbOiamorpaduueckoro Marepuaia W 3JICKTPOHHBIX
UCTOYHUKOB MH(GOpMAIMHU, WLTIOCTPATUBHBIX MAaTepHANIOB. 3aJaHUs M0 CAMOCTOATEIbHOU padboTe
JAIOTCS TI0 TEMaM, KOTOPBIE TPEOYIOT JTOMOJHUTEIBHON TPOPAOOTKH.

OOmmii 00bEeM CaMOCTOSITENLHOW pabOThl CTYACHTOB 10 JUCIUIUIMHE BKJIIOYACT
ayJIMTOPHYIO M BHEAYJAUTOPHYIO CAMOCTOSTEIILHYIO PAa0OTY CTYACHTOB B TEUCHUE CEMECTpa.

AymuTopHas caMoCTOsITeNIbHAsT paboTa OCYIIECTBISCTCS B (POpME BBITOJIHEHHS TECTOBBIX
3alaHuii, KeHc-3a7a4, TNHCHbMEHHBIX IPOBEPOUYHBIX pPA0OT MO JAUCHUIUIMHE. AyIUTOpHAsS
caMmocCTosiTelIbHAs paboTa oOecriedeHa 0a30i TECTOBBIX MaTEpUANIOB, Keic-3a/lau IO pasJernam
JUCITUTUIAHEI.

BHeaynutopHas camocTosiTeNibHas paboTa oCcyIecTBIsIeTcs B hopmax:

- MOATOTOBKH K YCTHBIM JIOKJIafaM (BBICTYIICHHSIM 10 TeMe pedepara);

- MOATOTOBKA U 3a1uTa pedeparos;

Hepeueub mem u 60npocoe

Monyib 1. BeICOKOIPOM3BOAUTEIBHBIE BEIUMCIICHHUS

Tema 1. CBepTouHbIEe HEHPOHHBIE CETH JUISI aHAIM3a U300pakeHU

ApXHTEKTypa CBEPTOUHBIX HEHPOHHBIX CETEH.

[IpumeHeHne cBEpTOYHBIX HEMPOHHBIX CETEH /IS aHAIM3a N300paKEeHU.

JIaGoparophas pabota 1. Knaccuduxanus nzodpaxennit ¢ NVIDIA DIGITS.

Monyns 2. [IpenBaputenbHO 00ydyeHHbIE CBEPTOUHBIE HEHPOHHBIE CETH

[IpenBaputensHo 00yueHHBIE CBEPTOUHbIE HEHPOHHBIE ceTH U Habop naHHbIX ImageNet.

ApXUTEKTYpBI CBEPTOUHBIX HEMpOHHBIX ceTelt VGG16 1 VGG19.

JIaGoparophas pabota 2. [IpumeHeHue npeaBapuTeIbHO 00yUYeHHBIX HEHPOHHBIX ceTel s
pacro3HaBaHMs 00beKTOB Ha n300paxkeHusx B Keras u TensorFlow.

Monayns 3. Knaccuduxauus u300paxkeHHH € IMOMOIIBIO HPEABAPUTEIBHO OOYYEHHBIX
HEHPOHHBIX CETEN

IIpencraBnenue n300pa’keHUii B BUE€ BEKTOpA MPU3HAKOB.

W3BneyeHre BEKTOPOB MPHU3HAKOB M3 M300paKEHUH C TOMOUIbIO MPEABAPUTEIHHO
00y4eHHOI HeHPOHHOH ceTH.

Krnaccudukanus nzobpaxeHuii Ha OCHOBE BEKTOPOB IPU3HAKOB.

JIaGoparopnas padorta 3. Knaccudukanuus n3o0paxeHnii Ha OCHOBE BEKTOPOB IPU3HAKOB B
Keras u TensorFlow.

Monyns 4. [lepenoc o0yuenus (Transfer Learning)

JlononHuTenbHOE 00yYeHue NpeBapUTEIbHO 00yUEHHBIX HEHPOHHBIX CETEH.

OOyuenue knaccudukaropa.



JlomomHUTEIFHOE 00yYE€HNE CBEPTOYHON YaCTH HEHPOHHOM CETH.

JlaGoparopnast pabGotra 4. JlomoiHUTENbHOE OOY4YEeHHE NPEIBAPUTEIFHO OOYYEHHBIX
HEHWPOHHBIX ceTel s kinaccudukanuu nzodpaxenuit B Keras u TensorFlow.

Tema 2. Pabora ¢ LIITY

Tewma 3. Pabota ¢ I['TIY

Jna camocmoamenvHoil nO020MOEKU K 3AHAMUAM RO OUCUUNIUHE PEKOMEHOYem e
UCNOIb306aMb YUEOHO-MEMOOUYEeCKUEe MAMEPUATBL:

1. Boponuna B.B. Teopust u npakTuka MammMHHOTO 00ydeHus : ydyeOHoe mocobue / B. B.
Boponuna, A. B. Muxees, H. I'. SIpymxkuna, K. B. Csatos. — Yaesnosck : Yal'TVY, 2017. — 290 c.
Hocrtynen takxe B UHTEepHeTe. - bubmumorp.: ¢. 155-158 (30 na3.). - ISBN 978-5-9795-1564-9.
Pexum noctyna: http://venec.ulstu.ru/lib/disk/2017/191.pdf

5. TlpuMepHble OLEHOYHbIE MAaTepUAJbI JJsi NPOBeAeHHUS TEKYylero KOHTPOJIA
ycIeBaeMOCTH M MIPOMEKYTOYHOM aTTecTalluu 00y4YalomuXcs 1Mo JUCUUILINHE

Opranu3anus v NpoBeJieHUe aTTeCTAIlMH CTYAeHTa

®I'OC BO opueHTHpPOBaHbI MPEUMYILIECTBEHHO HE Ha COOOILIEHHE O0Yy4YarolemMycs
KOMIUIEKCa TEOPETUYECKUX 3HAHUM, HO Ha BBIPA0OTKY Y KOMIETEHLMH — JTUHAMHYECKOro Habopa
3HAHWW, YMEHMI, HABBIKOB M JIMYHOCTHBIX KAayeCTB, KOTOPBHIE IO3BOJISAT BBIIYCKHHUKY CTaTh
KOHKYPEHTOCTIOCOOHBIM Ha PBIHKE TPY/Aa U YCIEIIHO NPOPEeCCHOHATHHO PEaTn30BbIBATHCS.

B nporecce oneHKH MarucTpaHTOB HEOOXOAMMO HCHOJB3YIOTCS KaK TPaJUIMOHHBIC, TaK
¥ WHHOBAIMOHHBIC THUIBI, BUABI U (HopMbl KOHTposd. [Ipw 3TOM TOCTENEHHO TpaJAWIIMOHHBIC
CPEICTBA COBEPIICHCTBYIOTCS B pYyCJ€ KOMIIETEHTHOCTHOIO IIOAXO0Ja, & WHHOBAIMOHHBIC
CpencTBa aganTUPOBaHbI IS IOBCEMECTHOTO IPUMEHEHNUS B POCCUMCKON BY30BCKOM MPAKTHUKE.

Ileq» npoBegeHHs aTTeCTAIlMM — IPOBEPKAa OCBOEHHMsS 00pa30BaTeNIbHOI IMPOrpaMMbl
JUCLUIUIMHBI-TIPAKTUKYMa uyepe3 CPOPMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3Y/IbTATOB.

IIpome:xyTOoYHAs AaTTeCTALMA OCYILECTBIIAETCS B KOHILE CEMECTpa M 3aBepIlacT
WU3y4eHUE NHUCHMIUIMHBL, IIOMOTAaeT OLEHUTh KPYIHbIE COBOKYIHOCTHM 3HaHUM W YMEHMH,
(dopMHpOBaHUE ONPEeTICHHBIX KOMIETEHIIHH.

OneHOYHBIMU CpEACTBAMHM TEKYILErO OLIEHWBAHUS SIBISIOTCA: YCTHBIE OINpPOCHI, TEKYILHE
IpakTU4Yeckue paboThl, JOKJIa/bl, KOHTpoJbHAs pabora. KoHTpoiab ycBoeHMs marepuaina BeleTcs
PEryJIsIpHO B TEUEHHE BCETO CEMECTPA HA MPAKTUYECKUX 3aHATHUSAX.

No CPEJACTBA OIEHUBAHMSI, OO6pazoBaTenbHBIC
n/n UCTOJIb3yeMbI€ IS TEKYIIErO OLlEHUBaHUS pe3yabTaThl AMCUUIUINHBI
nokasaressi OpMHUPOBaHUS KOMITETCHIINT
OueHovHbIe cpeacTBa AJI8 TeKYLIel OP-1 IIpumensieT 3HaHUS
arrectanuu OueHOYHbIE cpeCcTBA 1JIsl CTaHJAPTHBIX U UHBIX METOAUK
TeKyllel aTTecTalnu otOopa Marepuana
OC-1 Pedepar (noxmnan) c mpezeHTauein OP-2 Bnazaeer 6a30BbIMU U
OC-2 Tecr CHeNHaTU3UPOBAHHBIMUA METO1aMHU
OC-3 KontpoinbHas pabota B 00JIaCTH TEHETHIECKOTO
OC-4 JlaboparopHas paboTa KOHCTPYUPOBaHUs
OC-5 Pedepar (moxman) ¢ mpe3eHTanuen OP-3 IlpoBoauT ananus
OC-6 KonrponbHas pabora JUTEPATYpPHI C LIETbI0 pa3paboTKH
CaMOCTOSITENIbHBIX TPOTOKOJIOB
OueHovHbIe CpeacTBa Ajs npomexkyrounoit | OP-4 YMeer npuMeHsATh 3HaHUS B
aTTecTaluu obmactu I T-TexHOMOTMH HJIsT
OC-7 3auer peLIeHHUs 3a/1a4y aHaJn3a,
MIPOTHO3UPOBAHUS, ONTUMHU3ALUU
71a00paTOPHBIX TPOTOKOJIOB U




METOJIOB HCCIIEI0BAHUS.
OP- 5 Brnazneer HaBbIKaMu
paspabotku 10, ananuza

MOJIY9CHHBIX JaHHBIX,
CTATUCTUYECKON 00paboTKH,
XpaHEHUs U JIOKYMECHTAIUN
pe3yJbTaTOB.

Onuncanue OICHOYHBIX CpCacCTB " HCO6XOI[I/IMOFO O60py,I[OBaHI/I$I (HCMOHCTpaI_II/IOHHOFO
MaTepI/IaJIa), a TaKKe Ipoucaypol H KpUTCPUMU OLCHHBAHUA HWHIAHUKATOPOB HJOCTHUIKCHUA
KOMHCTGHHI/IP'I Ha PAa3/IMYHbIX 3TaIllaX HUX (bOpMI/IpOBaHI/IH B IIpOLECCE OCBOCHUA 06pa30BaTCJ'IBHOfI
mporpaMMbl IpCACTABJICHBI B ®oHIE OICHOYHBIX CpCACTB JIA TCKYILICTO KOHTPOJIA YCIICBACMOCTU
u HpOMG)KyTO‘IHOﬁ aTTcCTaluu 110 JUCIUIIIINHC «BBICOKOHpOI/BBOI[I/ITeJ'IBHBIC BBIYUCIICHUA».

Mamepuansi, ucnonv3yemole 0711 MEKyusec0 KOHMPOJia yCneeaemocmu
odyuarowuxca no OucCyunIuHe

MaTepI/Ia.HBI AJId opraHu3anuu TCKyHICfI arTeCTalvuy NpcACTaBJICHbI B m5 IIporpaMMal.

Mamepuanst, ucnoibyemoie 01 RPOMEHCYMOYHO20 KOHMPOJIA YCNeeaemMocmu
odyuarowuxca no oucyuniune

OC-7 3auer B ycTHOIi dopme
IIpuMepHBbIii NepedYeHb BOIPOCOB K 3a4eTy

1. ApxuTekTypa CBEpTOUHBIX HEHPOHHBIX CETEH.

2. IlpumeHeHne CBEpTOYHBIX HEMPOHHBIX ceTel JUIsl aHaJIn3a N300paKeHUH.

3. Knaccudukanus nzodpaxennii ¢ NVIDIA DIGITS.

4. IlpenBaputenbHO OOY4YEeHHBIE CBEpPTOYHblE HeWpoHHbBIEe ceTH. IIpenBapuTenbHO
00y4eHHbIE CBEepTOUYHbIE HEHPOHHBIE CETH U Habop naHHbIX ImageNet.

5. ApXUTEKTyphl CBEpTOUHBIX HeHpoHHBIX ceTeir VGG16 u VGG19.

6. IlpumeHeHne TpeaBapUTENFHO OOYYEHHBIX HEHPOHHBIX CeTeH JUIsl paclio3HaBaHHS
00BbeKTOB Ha n3oopakenusix B Keras u TensorFlow.

7. Knaccudukanus n3oOpakeHUH C MOMOIIBIO MPEIBAPUTENBLHO OOYUYEHHBIX HEWPOHHBIX
ceTe

8. IlpencraBieHne n300paXeHUH B BU/I€ BEKTOpA MPH3HAKOB.

9. M3BneueHne BEKTOPOB NPU3HAKOB M3 H300pak€HUIl € IMOMOUIBIO MPEIBAPUTEIBHO
00y4eHHOI HEWPOHHOI ceTu.

10. Kunaccuduxanus nzodpaxeHuil Ha OCHOBE BEKTOPOB MTPU3HAKOB.

11. Knaccudukanus u300pakeHUd Ha OCHOBE BEKTOpPOB Ipu3HakoB B Keras u
TensorFlow.

12. Tlepenoc obyuenus (Transfer Learning)

13. JlomosHuTensHOE 00yUYEeHHE MPEABAPUTEIHLHO O0YUEHHBIX HEHPOHHBIX CETEH.

14. OOGyuenue knaccupukaropa.

15. JlomonHuTenbHOE 00y4yeHUE CBEPTOUHOM YaCTH HEUPOHHOM CETH.

16. JlomomHuTenbHOE OOYy4YEeHHE NpPEABAPUTEIHLHO OOYYEHHBIX HEWPOHHBIX CeTei s
kiaccudukanuu nzodpaxenuii B Keras u TensorFlow.

17. Pa6ora c LIITVY.

18. Pa6oracI'TIY

B koHIle n3yueHUs] TUCIMILIMHBI TOJBOAATCS UTOTU PabOThl CTYAEHTOB HA JIEKLIMOHHBIX U
MPAKTUYECKUX 3aHATHUSAX yTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpA.



Kpurepun oueHuBaHus 3HAHU 00y4AKOIIUXCH MO JUCHUIJIMHE

Dopmuposanue 6ANTLHO-PEUMUH2080U OYEHKU pabomvl 00yYaAOWUXCcs

ITocemenue| Ilocemenue Pabora Ha 3aueT
JIEKIIHUH MPAKTUYECKHUX [MPAKTUYCCKUX
3aHATUH 3aHATHIX

o PazbamnoBkamo| 2 x 1=2 8x1=8 226 6amioB 64 6amna
§ BHJIaM paboT 0aJUIOB 0aJUIOB
=
o CyMMapHBbIit 2 Gamna 10 6amnoB 236 6aymoB | 300 GaymoB
¥ Makc. 0ajr max max max max

Kpumepuu oyenusanusa pabomsi o6yuarowezocs

bael (3 3a4éTHBIC €AMHUIIBI)
151-300
0-150

«3a4YTCHO»
«HEC 3a4TCHO»

6. MeToauyeckne yKazanus JJsl 00y4YAIOIIUXCH M0 OCBOEHUI0 TUCHMILINHBI

VYcnennoe u3ydeHue Kypca TpeOyeT OoT 0O0Yy4arolmuMXCs TOCEIICHUs JIEKIWN, aKTUBHOU
paboTel Ha 1a0OPATOPHBIX 3aHSTHUSIX, BBIOJHEHHUS BCeX Y4YEOHBIX 3a/laHUN TMpernojaBarTes,
O03HAKOMJICHHSI C OCHOBHOM U JIOIIOJIHUTEIILHOM JIUTEPATypPOH.

3anuch JIieKUMU — OJHA W3 (OpPM aKTHBHOW CaMOCTOSITENbHOW paboThl OOydarouuxcs,
TpeOyromiasi HABBIKOB U YMEHUS KPAaTKO, CXeMaTHYHO, MOCIEI0BATEIBHO U JJOTHYHO (DPUKCUPOBATH
OCHOBHBIE  TIOJIOKEHHUSA, BBIBOJBL, 0000mieHus, ¢opMmynupoBku. B  KoHue  nekuuu
npero/iaBaTesib OCTaBIsAeT BpeMs (5 MUHYT) JJIS TOTO, YTOOBI 0OyUaIOIIMeCcss HMEIH BO3MOKHOCTD
3a/1aTh YTOYHSIOIIME BOIPOCHI 10 M3ydaeMOMY Marepuany. M3-3a HenocTarouHOro KoaudecTBa
ayAUTOPHBIX YacOB HEKOTOpblE TEMbl HE YOAeTCsi OCBETUTh B TIOJHOM OOBEME, IO3TOMY
IIPENOaBaTeb, MO CBOEMY YCMOTPEHHIO, HEKOTOPBHIE BOIPOCHI BBIHOCUT HA CaMOCTOSTENIBHYIO
paboTy CTYAEHTOB, PEKOMEHAYS Ty WIH MHYIO jJuTeparypy. Kpome atoro, uid Jydiiero ocBOEHHUs
Marepuaga ¥ CHUCTEMaTH3allud 3HaHUW 10 JUCLUUIUIMHE, HEOOXOIUMO IOCTOSIHHO pa30uparhb
MaTepHabl JIEKIMI MO KOHCIIEKTaM U ydeOHbIM nocobusm. B ciydae HeoOxoauMocTu oOpamarses K
IIPENOJABATENIO 3a KOHCYJIbTallUEH.

[ToaroroBka K J1a0OpPaTOPHBIM 3aHATHSIM.

ITpu nmoxroroBke K 1a6OPaTOPHBIM 3aHATHAM OO0YYaAIOIIMICS JOMKEH U3YYUTh TEOPEeTUYECKHN
MaTepuaig Mo TeMe 3aHATHs (MCHOJIb30BaTh KOHCHEKT JIEKIUM, M3Y4YUTh OCHOBHYIO JIUTEpaTypy,
03HAaKOMUTbBCS C JOMOJHUTEIBHON JUTEPaTypoid, MpU HEOOXOAMMOCTH JOIOIHUTH KOHCIIEKT, Jiesiasi B
HEM COOTBETCTBYIOLME 3alMCH M3 JIMTEPAaTypHBIX HCTOYHHMKOB). B ciydae 3arpyaHeHuit,
BO3HHUKAIOUIUX IPU OCBOSHWU TEOPETHYECKOro MaTepuana, CTYIEHTY CllefyeT oOpaiiarbcs 3a
KOHCYyJIbTAllMeW K TMpenojaBaremo. Mnsg Ha KOHCynbTalio, HEOOXOJMMO XOpOLIO MpOayMaTh
BOIIPOCHI, KOTOPBIE TPEOYIOT Pa3bsICHEHUSL.

B Hayane naGopaTopHOro 3aHATHS MpenojaBaTelb 3HAKOMUT OOYYaIOUIMXCS C TEMOH,
oryialaeT IUIaH MPOBEJICHUS 3aHATHS, BbIIAeT 3ajaHue. B xoae BhIMOIHEHHsT pabOThl CTY/IEHT MOXKET
00paTUThCS K TPENoJaBaTeio 3a KOHCYJIbTalMed WM pazbsicHeHUsMH. llpu BbimonHeHun padot
CTyAeHT odopmisier anmbOoM (TeTpaab) Mo JabopaTOPHOMY NPAKTUKYyMy, KOTOPBIM cpaercs Ha
MIPOBEPKY B KOHIIE CEMECTpa.

Pe3ynbpTaThl BHIOIHEHUS TAOOPAaTOPHBIX padOT OLIEHUBAIOTCS B Oajiax, B COOTBETCTBUU C
0aIbHO-PEUTUHIOBOM CHCTEMOI YHUBEPCHUTETA.

[lonroroBka K ycTHOMY OHIpocy.

[Ipy moOAroTOBKE K YCTHOMY OINPOCY HEOOXOAMMO H3YYUTh TEOPETUYECKUN Marepuan Mo
mucuuiuivHe. C 1enbio OKa3aHMs MOMOIIM CTYAEHTaM IpU MOArOTOBKE K 3aHSTUSAM IIPENoiaBaTeleM
MIPOBOJIUTCS TPYIIOBasi KOHCYIbTAllUsl C IENbI0 Pa3bACHEHUsS HauOoliee CIOXKHBIX BOIPOCOB



TEOPETUYECKOT0 MaTepHraa.

Iloaroroska k 10KJIaAy ¢ Npe3eHTALUEH.

JloKianpl JENalTcs C LENbI0 IPOBEPKHM TEOPETUYECKUX 3HAHMH OOydaroIlerocs, €ero
CIIOCOOHOCTH CaMOCTOSITEIIBHO TPHOOpeTarb HOBBIE 3HaHUS, paboTarh ¢ HH()OPMAMOHHBIMU
pecypcamMM U U3BJIEKATh HY)KHYIO HH(POPMALHUIO.

[IponomKUTENbHOCT JOKIAa HE JOJDKHA IPEBBIIIATh O MUHYT. Temy JOKIana CTYIEHT
BBIOMPAET 110 XKETAHUIO U3 MPEUI0KEHHOTO CITUCKA.

IIpy mnoaroroBke nOKIana MAaruCTpaHT JOJDKEH UW3Y4UThb TEOPETHUYECKUH Marepual,
UCIIOJIB3Ysl OCHOBHYIO U JOIOJHHUTENBHYK JINTEparypy, 0Osf3aTelbHO COCTaBUTh IUIAH JOK/IaAa
(mepedeHb paccMaTPHBACMBIX KM BOIPOCOB, OTPAKAIOIIMX CTPYKTYPY M MOCIEIOBATEILHOCTD
Marepuasa), MoArOTOBUTh MPE3CHTALIUIO.

BeicTynieHne  IOMDKHO — CTpOUTbCS  CBOOOJHO, YOEIMTENbHO U apryMEHTHPOBAHO.
Hpel'[Ol[aBaTeJIL CJICOUT, YTOOBI BBICTYIUICHHUEC HC CBOAUJIOCH K IIPOCTOMY BOCIIPOU3BCICHUIO TCKCTA,
HE JIOIYCKAaeTCsl IPOCTOE YTEHHE COCTABIEHHOIO KOHCIIEKTa JOKJIana. BeicTynaronyii Takke T0JDKEH
OBITH TOTOBBIM K BOIIPOCAM ayIUTOPUH U IUCKYCCHH.

Ili1anbl IPAKTHYECKUX 3AHATHI

IIpakTnueckoe 3ansaTue Ne 1. CBepToUHbIE HEUPOHHBIE CETH ISl aHATM3a U300pakeHU
IIpakTuyeckoe 3anaTue Ne 2. Pabora c LIITY
IIpakTnueckoe 3ansaTue Ne 3. Padora ¢ ['TIY

7. IlepeyeHb OCHOBHOW H JONOJIHUTEJIbHOW Y4eOHOH JIMTepaTypbl, He0OX0AMMOM
JJISl OCBOCHMS THCIMIIIMHBI

OcHoBHas JInTepaTypa

1. BBemeHue B OTKa30yCTOHMYMBBIE  TEXHOJIOTMM  BBICOKOIPOHM3BOJIUTEIbHBIX
BBIUMCIUTENBHBIX CUCTEM (CY0)MHKPOHHOTO, CYIIPAMOJIEKYIIPHOIO U HAHOMETPOBOT'O JMaIa3oHa:
kypc / I'. Anako3, M. Kypak, A. CepukoB u ap. — 2-e u3f., ucnpas. — Mocka : HanmonanbHbli
Otkpeiteiii YauBepcurer « MHTYUT», 2016. — 630 c. : un. — Pexxum goctyna: mo moAMuUCKe. —
URL.: https://biblioclub.ru/index.php?page=book&id=429188

2. I'y3uk, B. ®@. Pexonduryprupyemble BRIYUCIUTEIbHBIE CUCTEMBI : yueOHOe nocodue / B.
@. I'yzuk, U. A. Kanses, U. U. JleBun ; nox obm. pen. M. A. Kansesa ; KOxHblilt denepanbHbIit
yHUBEpCUTET, MOCKOBCKUI roCy1apCTBEHHbIN yHUBepcuTeT uM. M. B. JlIomoHocoBa. — PocToB-Ha-
Hony : KOxHbIit ¢penepanbublii yHuBepcuteT, 2016. — 472 c. : cxem., wi. — ISBN 978-5-9275-1918-
7. Pexxum nocryma: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=493056

JlonoTHUTEIbHASI JIUTEPATypa

1. Ilapes, P. ). MynbTuBepCcHOHHOE MporpaMMHOe oOecredeHue. AJITOPUTMBI
TOJIOCOBAHUS M OllEHKA HAAE&KHOCTH [DNeKTpOHHBIN pecypc] : monorpadus / P. FO. Iapes, A. B.
rapuk, E. H. HlTapuk. - Kpacaosipck: Cub. dpenep. yu-1, 2013. - 120 c. - ISBN 978-5-7638-2749-
1. - Tekcr : anexTponnsbIit. - URL: https://znanium.com/catalog/product/492377

2. KapenoBa, E. JI. OCHOBBl MHOIOIIOTOYHOIO W MAapaJUIEIBHOIO IPOrPAMMHUPOBAHMS:
VYuebHoe nocobue / Kapernosa E.JI. - Kpacuosp.:CDVY, 2016. - 356 c.: ISBN 978-5-7638-3385-0. -
Tekcr : anextponusiit. - URL: https://znanium.com/catalog/product/966962

NHTEpHET-HCTOYHUKH

1. Marepuainsi caiita machinelearning. URL: http://www.machinelearning.ru

2. Marepwuainsl cB0OOHOM 3HIIMKIIoNeun «Bukunenua». URL: http://ru.wikipedia.org/wiki

3. Marepuaiiel OTKPHITOrO Kypca 1o MamuHHOMY oOydeHmio oT kommanumu ODS. URL:
https://habrahabr.ru/company/ods/blog/3256
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http://ru.wikipedia.org/wiki
https://habrahabr.ru/company/ods/blog/3256

Jlucr cornacoBanus paboyeii mporpaMMel
y4eOHO# JUCIUTUIIHHEI (TIPAKTHKH)

Hanpasaenue noaroroskn: 06.04.01 Buonorus

Ipoduan: Bruonndopmarrka u cucremMnas 6uonorus

PabGouas nporpamma BEICOKONIPOH3BOAMTENbHEIE BHIYHCICHHS
Cocrasnarens: E.W. Anronosa; I'.10. I'ycekos — Viesarosek: Val'TIV, 2023.

[IporpaMma cocraBjieHa ¢ y4eToM (efiepalbHOTO TOCYAapCTBEHHOrO
00pa3oBaTeNbHOrO CTaHJapTa BeICHIEro 00pa3oBaHMs MO  HAIPABIEHHIO
noarotosku 06.04.01. Buonorus, yreepiaéHHoro MuHHCTEPCTBOM 06pa3oBaHmus
1 HaykH Poccuiickoii Deziepalny, H B COOTBETCTBHH C Y9eOHBIM TUTAHOM.

Cocrasurenu __ /.. -/ EW. AutonoBa; <= I.10.T'ycskoB
{modnucs)

(modmucy)
PaGouas nporpamma yueGHo# ucuummmusl (npakTukyu) ofo6peHa Ha 3aceNaHuH

Kaeaprl Guonoruy u xumun "S" mas 2023 r., nporoxon Ne 10

3aBeayromuii xad)e%
H.A. Jlenrecopa 25 05 2023

Alunas nodmuce pacungposxa nodnucu dam.

Pabouas nporpamma yueGHON AMCHMIUIMHEL (mpakTHKH) cornmacosaHa c
Oubnuorexoii

Cortpyanuk 614611142;/
A % 10.B. Mapcakosa 5 A2

suithas Woonuce pacuugdposxa nodnucu dama

[lporpamma paccmoTpena u  omobpena Ha 3aceflaHWM Y4YEHOTO CoBera
ecTecTBeHHO-reorpauyeckoro (akynsrera "31" mas 2023 r., mpotokon Ne6
[lpencenarens yuenoroosera ectecTsenno-reorpaduueckoro (haxynsrera

(T JLA. ®ponos 2408 219140
,{ ‘m#x noonuce pacuugpoaxa noonucu dama




		2024-02-02T17:20:51+0400
	Титов Сергей Николаевич




