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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

HucuumnuHa «BbICOKOMPON3BOAUTENbHBIE BBHIYMCICHUS» OTHOCUTCA K JUCHUIUIMHAM
gactd, (GOPMUPYEMO yYacTHUKAMH OOpa3oBaTeNbHBIX OTHOmICHW bioka 1 JIuciuminHen
(Momynu) Monynst «MeToIpl U aJIrOPUTMbI OOPaOOTKM JAHHBIX W HCKYCCTBEHHBINH HHTEIUIEKT)
y4eOHOTO TIUIaHa OCHOBHOW Mpo¢eCCHOHANBHONW 00pa30BaTeNbHOW MHPOTPaMMbI  BBICIIETO
00pa3zoBaHUsl — MPOrpaMMbl MarucTpatypsl 1Mo HampaieHHnto mnoarotoBku 06.04.01 buosmorwus,
HanpaBJiIeHHOCTh (mpoduib) oOpa3oBaTenbHOW TporpamMMel «buonH(popMaTHKa MW CHUCTEMHas
OuoJIOTHSY, OYHON (HOPMBI OOYUCHUSI.

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 3HAHWN, YMEHUH M HABBIKOB JOCTUIAIOT OCBOCHMS
KOMIIETEHIIMI Ha ONpeeICHHOM YPOBHE.

1. Ilepeyenb MIAHUPYEMBbIX Pe3yJbTATOB 00y4ueHHsi (00pa3oBaTe/bHBIX Pe3y/bTATOB)
1o JUCHUIIHHE

Henbo ocBoeHus IUCHUIUIMHBL (MOAyJsi) «BBICOKONIPOU3BOAUTENbHBIE BBHIYMCICHUS»
aBisiercs (QopMupoBaHUE Yy OyIylIMX BBIIYCKHUKOB KOMIETEHIMH B 00dacTd pa3paboTKu
OpUTHMHAJIBHBIX QJITOPUTMOB U MPOrPaMMHBIX CpPEICTB, B TOM YHCIE C HCIOJIb30BaHUEM
COBPEMEHHBIX MHTEJUIEKTYaJIbHbIX TEXHOJIOIMM M alllapaTHOM 4YacTH KOMIIBIOTEpaA, Ul PELIEHUS
poeCCUOHANIBHBIX 3a]1a4.

3agayamMu JUCLUIUINHBI SABIISIOTCA:

- U3y4Yy€HUE AJITOPUTMOB M HHCTPYMEHTOB pa3pabOTKH MPOrpPaMMHBIX CPEACTB aHAIU3a
OMOJIOTHYECKUX [aHHBIX C MCIIOJIb30BAHUEM COBPEMEHHBIX WHTEJUIEKTYalbHBIX TEXHOJOTHH U
arrapaTHOM 4acTH KOMIIBIOTEDA.

B pesynabrare OCBOEHMS IpOrpaMMbl MarucTpaTypbl OOYYaroLUiicss JOJDKEH OBJIa/ETh
CIENYIOIIMMU  pe3yibTaTaMu  OOydeHuss MO0  JucuuIuinHEe  «BbICOKOMpPOM3BOAUTEIbHBIE
BBIUNCIICHUSI:

Komnerennus u OO0pa3zoBarenbHble Pe3yIbTaThl JUCHUIUIUHBI

VMHJMKATOPBI €€ (aTansl GopMHUpPOBAHUS AUCHUTUINHBI)

JOCTUKECHMSI B 3HaeT yMeeT BJIa/IEET

JTUCIUIUINHE
K 4 Tlouck wu
pa3paboTka HOBBIX
3¢ (HEeKTUBHBIX yTeu
MIOJIy4EHUs
OMOTEXHOIOTMYECKUX
IIPOJYKTOB,
MIPOrpaMMHOTO
o0ecreyeHusl.
UIIK 4.1. Ilpumenser OP-1 [Ipumensier
3HaHUA CTaHJApTHBIX U 3HaHUS CTAaHJAPTHBIX U
MHBIX METOJIMK OTOOpa, WHBIX METOJUK OTOOpa
TPAHCIIOPTHPOBKA U Martepuaina
MPOOOMOATOTOBKH MPo0
COIJIaCHO PYKOBOJISAIIEN
JIOKYMEHTAI1H.
HUIIK  4.2. Bnaneer OP-2 Bianeer
0a30BBIMU 51 6a30BBIMU u
CIELMAIN3UPOBAHHBIMU CHenualIn3upoBaHH
METOAMH, B bBIMH METOJaMH B




3aBUCMUMOCTH OT THIIa

oOJractu

Onomarepuana u TEHETUYCCKOTO

IOCTABJICHHBIX 3a7ad, B KOHCTPYHPOBAHUS

00J1aCTH TCHETHYECKOTO

KOHCTPYHPOBAHUS,

MOJICKYJISIPHO-

ICHETHYECCKUMH

METOJaMH, METOJaMU B

obiactu KJICTOYHBIX

TEXHOJIOTHH, COTrJIaCHO

PYKOBOISIIIICH

JOKYMEHTAITNH.

HUIIK 4.3. IlpoBoaut OP-3 IIpoBoauT ananus

aHaJu3 COBPEMEHHOM JUTEPATyphl C IEJbIO

JIUTEPATypPhI, MOCIETHUX pa3paboTKu

JOCTHDKCHHH C  1IEJIBbIO CaMOCTOSITEIIbHBIX

pa3paboTKu IIPOTOKOJIOB

CaMOCTOSITEIIbHBIX

MIPOTOKOJIOB o

CO3JIaHUIO0

OHMOTEXHOJIOTHYCCKUX

MIPOTYKTOB.

HIIK 4.4, YMmeer OP-4 YmMmeer

NPUMCHSITh 3HAHUS B NPUMCHATH 3HAHHUS B

obmactu | T-TexHonorui obiactu IT-

JUIS  pemieHdsl  3aaad TEXHOJIOTHIA JUTS

aHaju3a, pEIICHUS 3a7a4

MIPOTHO3UPOBAHUS, aHajmn3a,

ONTHUMHM3ALINHI MPOTHO3UPOBAHMUS,

1a00paTOPHBIX ONTUMU3AINH

MPOTOKOJIOB M METOJ/IOB 1a00paTOPHBIX

HCCCAOBaHUS. MIPOTOKOJIOB U METOIOB

WCCJICIOBAHMS.

HUIIK  4.5. Bmanmeer OP- S5Bnaneer

HaBbIKAaMU  pa3paboTKu HaBBIKAMH

IO, aHaiamn3a pa3paboTku 10,

MOJIYYEHHBIX  JaHHBIX, aHajm3a

CTaTUCTHYECCKOM MOJTyYEHHBIX

00paboTKH, XpaHEHHs U JaHHBIX,

JOKYMEHTAITIH CTaTUCTUYCCKOM

pe3yabTaTOB. 00paboTku,
XpaHEHUs u
JOKYMEHTAIu!
pE3yJIBTATOBR.

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

AKaJICeMHU4Y€C€CKUX

00y4YAKOIUXCS:

4acos,
npenoaasarejneM (M0 BHAAM y4eOHBIX

BbIJ1CJICHHBIX

Ha

3aHSATHI) W Ha

KOHTAKTHYI0 padory
CaMoOCTOSITeIbHYI0 padoTy

o0yvyamuxcs

C
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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 20 84

NTOI'O: 4 20 84

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

Paspnen 1. Beicokonpou3BoAuTEIbHbIE BHIYHCICHUSA

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

CamocrosiTenbHasi paboTa CTYIEHTOB sIBisieTcs 0coOoi (opMoil opraHuzanuu y4eOHOTro
npoliecca, MpecTaBisiomas co0oi MIaHupyeMylo, T03HABAaTEIbHO, OPraHU3ALMOHHO U METOAMYECKU
HAIIPaBIIEMYI0 JICATEBHOCTh CTYJCHTOB, OPHUCHTHUPOBAHHYIO Ha JOCTHIKEHHE KOHKPETHOTO



pe3yabpTaTa, OCyIIecTBIsieMylo 0Oe3 MpsiMoil momoiy mnpernoaaBatens. CamocrosiTenbHas pabota
CTYACHTOB SIBJSIETCS COCTAaBHOM 4YacThl0 YueOHOH pabOThl M HWMEeT ILEeNbl0 3aKpeIuieHue |
yriayOieHue MONY4YeHHbIX 3HAaHWM U HABBIKOB, MOMCK U MPHOOpETEHHE HOBBIX 3HAHMI, a Takxke
BBITIOJIHEHUE Y4YEOHBIX 3a/JaHUM, MOJATOTOBKY K MPEACTOALIMM 3aHATHSAM U 3k3ameHy. OHa
npelycMaTpuBaeT, Kak MpaBHIIo, pa3paboTKy pedeparoB, HamMCaHHE TOKIAIO0B, BBITOJHEHUE
TBOPYECKUX, MHIUBHUIYaJbHBIX 3aJJaHHI B COOTBETCTBUHU C YU€OHON HMPOrpaMMoOi (TeMaTHYeCKUM
IUTAHOM M3YYeHHs JUCHMIUIMHBI). TeMa N Takoro BBICTYIICHUS MOXET OBITh MpeIokKeHa
npernojiaBaTesieM WM M30paHa caMUM CTYJEHTOM, HO MaTepHall BBICTYIUIGHUS HE JIOJDKCH
nyOnaupoBaTh JIEKUMOHHBIA Martepuan. PedepaTuBHBI MaTepuan CIYKUT JOMOJTHUTEIbHOU
uHpopManyent A paboThl HA MPaKTHUYECKUX 3aHATUSAX. OCHOBHAs IIeJIb JAHHOTO BHJIA PabOThHI
COCTOUT B O0YYEHHUH CTYACHTOB METO/IaM CaMOCTOATEIbHON paboThl ¢ yueOHBIM MaTepuaioM. Jlis
MOJTHOTHl YCBOGHMsSI TeM, BBIHECEHHBIX B IpaKTHUECKHE 3aHsATUsA, Tpedyerca paborta ¢
nepBouMCTOUHMKaMH. Kypc mpemycmaTrpuBaeT CaMOCTOATENBHYIO pabOTy CTYICHTOB  CO
cnenuanbHoil snureparypoi. CreayeT OTMETUTh, YTO CaMOCTOATElIbHas padoTa CTYACHTOB
pe3yJbTaTUBHA JIMIIb TOTJa, KOTJAa OHA BBIINOJHAETCS CUCTEMAaTHUYECKH, IIJIAHOMEPHO H
LeJICHAIPaBICHHO.

3amaHust ISl CAaMOCTOSITENILHON pabOThI MPEeTyCMaTPUBAIOT HCIIOIB30BAaHUE HEOOXOAUMBIX
TEPMHHOB M TMOHATHI MO npoliemaruke Kypca. OHM HaleIMBAIOT HA MPAKTHYECKYIO paboTy 1o
NPUMEHEHHIO M3y4aeMOTo Marepuaja, MOMCK OMOIMorpaguueckoro Marepuana M 3JIEKTPOHHBIX
UCTOYHUKOB MH(GOpMAIMHU, WLTIOCTPATUBHBIX MAaTepHANIOB. 3aJaHUs M0 CAMOCTOATEIbHOU padboTe
JAFOTCA IO TEMaM, KOTOPhIE TPEOYIOT TOTIOHUTEIEHOU TIPOPAOOTKH.

OO0muit 00BEeM C€aMOCTOATENbHOW pabOThl CTYACHTOB MO JAMCHUILIMHE BKJIIOYAET
AyJUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITEIBHYIO Pa0OTy CTYACHTOB B TEYEHUE CEMECTpA.

AynuTopHasi caMoCTOsITelIbHasg paboTa OCylIecTBiIsieTcs B (pOpMe BBIOJIHEHUSI TECTOBBIX
3a/laHui, Keic-3a7a4y, MHCbMEHHBIX IPOBEPOUYHBIX pabOT MO JAUCHUIUIMHE. AyJIuTOpHas
camocrosTenpHas pabora obecriedeHa 0a30i TECTOBBIX MaTepHalloB, KeWc-3afad Mo paszzieiiaMm
JUCLUIUINHBI.

BueayautopHas camocTosiTenbHas paboTa ocyiiecTisiercs B popmax:

- IOATOTOBKH K YCTHBIM JIOKJIaJiaM (BBICTYIUJICHUSIM 10 TeMe pedepara);

- IOJITOTOBKA U 3aIlIuTa pedepaTos;

Hepeueub mem u 60npocoe

Monyib 1. BeICOKOIPOM3BOAUTEIBHBIE BEIUNCICHUS

Tema 1. CBepTouHbIEe HEHPOHHBIE CETH JUISI aHAIM3a U300pakeHU

ApXHTEKTypa CBEPTOUHBIX HEHPOHHBIX CETEH.

[IpumeHeHne cBEpTOUHBIX HEWPOHHBIX CETEH NI aHaIM3a U300paKeHUH.

JIaGoparophas pabota 1. Knaccuduxanus nzodpaxennit ¢ NVIDIA DIGITS.

Monyns 2. [IpenBaputenbHO 00ydyeHHbIE CBEPTOUYHBIE HEHPOHHBIE CETH

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

ApXUTEKTYpBI CBEPTOUHBIX HEMpOHHBIX ceTelt VGG16 n VGG19.

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

Monayns 3. Knaccuduxauus u300paxkeHHH € IMOMOIIBIO HPEABAPUTEIBHO OOYYEHHBIX
HEHPOHHBIX CETEN

IIpencraBnenue n300pa’keHUii B BUE€ BEKTOpA MPU3HAKOB.

W3BrneyeHne BEKTOPOB MPHU3HAKOB M3 M300paKEHUH C TOMOIIBI0 MPEIBAPUTEIHHO
00y4eHHOI HeHPOHHOH ceTH.

Krnaccudukanus nzobpaxeHuii Ha OCHOBE BEKTOPOB IPU3HAKOB.

JIaGoparopnas padorta 3. Knaccudukanus n3obpaxeHuii Ha OCHOBE BEKTOPOB MPHU3HAKOB B
Keras u TensorFlow.

Monyns 4. [lepenoc o0yuenus (Transfer Learning)

JlononHuTeNbHOE O0yUeHUE NPeBAPUTEIHLHO 00YUEHHBIX HEHPOHHBIX CETEH.

OOyuenue knaccudukaropa.



JlomomHUTEIFHOE 00yYE€HNE CBEPTOYHON YaCTH HEHPOHHOM CETH.

JIaGoparopnast pabGota 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
UCNOJIb306aMb YUEOHO-MEeMOOUYEeCKUe MAMEPUATbL:

1. Boponuna B.B. Teopus u npakTuka MammHHOTO 00ydeHus : ydeOHoe 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. IlpuMepHble OLIEHOYHBbIE MATEPUAJBI /Jsi NPOBEAeHHS TeKYIIero KOHTPOJIs
ycIeBaeMOCTH M MIPOMEKYTOYHOM aTTecTalluu 00y4YalomuXcs 1Mo JUCUUILINHE

Opranu3anus v NpoBeJieHNe aTTeCTAIIMU CTY/AeHTa

®I'OC BO B coorBercTBHUM C HOpuHOUIAMU bBOJOHCKOro mponecca OpHUEHTHUPOBAHBI
IIPEUMYIIIECTBEHHO HE Ha COOOIIEHHE 00yJaroleMycsi KOMILJIEKCAa TEOPETUUYECKUX 3HAHM, HO Ha
BBIPA0OTKY y KOMIIETEHLIUN — TMHAMUYECKOr0 Habopa 3HaHWM, YMEHUN, HAaBBIKOB U JTMYHOCTHBIX
KauCCTB, KOTOPBIC II03BOJIAT BBLIIIYCKHUKY CTaThb KOHKypeHTOCHOCO6HI)IM Ha PBIHKEC Tpyda U
yCIIEUTHO MPO(EeCCHOHANBHO PeaTn30BbIBATHCA.

B mpouiecce OLleHKM MarucTpaHTOB HEOOXOIMMO MCIONb3YIOTCS KaK TPaJULMOHHBIE, TAK
Y WHHOBAI[MOHHBIE TUNBI, BUJIBI U (QopMbl KOHTpoJs. [Ipum 3TOM mMOCTENEHHO TpPaaUIIOHHBIE
CPEICTBAa COBEPIICHCTBYIOTCS B pyClie KOMIIETEHTHOCTHOIO II0/IX0/la, a WHHOBAIMOHHBIE
CpeICTBa aanTHPOBAHbI AJI MOBCEMECTHOTO MPUMEHEHHUS B POCCUNCKON By30BCKOW MPAKTUKE.

Ienbr npoBeneHusi arrecTallid — TPOBEpPKa OCBOEHMSI 00pa30BaTEIbHOW HPOrpaMMBI
JUCLUIUTMHBI-IPAKTUKYMa yepe3 COPMHUPOBAHHOCTb 00Pa30BaTENIbHBIX PE3yIbTaTOB.

IIpomesxxkyTouHasi aTTecTalusi OCYLIECTBISIETCS B KOHILE CEMECTpa U 3aBepIIaeT
W3Y4YECHUE NIHUCLUIUIMHBL, IIOMOTraeT OLEHUTh KpPYIHBIE COBOKYIHOCTH 3HAaHUM M YMEHMIA,
(dbopMHUpOBaHHE ONIPEICTIEHHBIX KOMIETEHITUH.

OneHOYHBIMH CpPEICTBAMHM TEKYILETO OLICHWBAHMS SIBISIOTCSA: YCTHBIE OINPOCHI, TEKYILHE
MpakTUYecKre paboThl, JOKIaabl, KOHTpOIbHas padota. KOHTpOIs yCBOEHHUSI Marepuaia BeleTcs
PETYJIIPHO B TEYEHHE BCETO CEMECTPA HA MPAKTHUUYECKUX 3aHATHAX.

Ne CPEJICTBA OLHIEHUBAHWUAI, OObpazoBaTenbHbIE
n/n WCTIOJIb3yeMbIE JIJISl TEKYIIETO OLICHUBAHHS PEe3YJIBTATHI TUCITUTUIAHBI
nokasarensi QOpMUPOBAHUS KOMIETEHIIUN
OueHoYHBIE CpPeCTBA IS TEKYIIeH OP-1 IIpumeHsieT 3HaHUS
arrectanuu OueHOYHbIE CPeICTBA 1JIsI CTaH/IAPTHBIX M WHBIX METOUK
TeKylleil aTTecTauuu oTOopa MaTepuana
OC-1 Pedepar (noxmnan) c mpe3eHTanuein OP-2 Bnazaeer 6a30BbIMU U
OC-2 Pedepar (moxman) c mpe3eHTanuen CIIENUATTU3UPOBAHHBIMI METOIAMH
OC-3 KontponpHas pabota B 00J1aCTH T€HETHYECKOTO
OC-4 Jlaboparopnas pabota KOHCTPYHPOBaHUS
OC-5 Pedepar (noxmnan) ¢ mpeseHTanuein OP-3 [IpoBoauT aHanus
OC-6 KontponpHas pabota JUTEpaTypHl C 1eNbI0 pa3paboTKu
CaMOCTOSITENILHBIX TPOTOKOJIOB
OueHoYHbIE CpeacTBa A5 mpoMexkyTounoit | OP-4 YmeeT npuMeHATs 3HaHNUA B
aTrecTanuu obmactu I T-TexHOMOr M IS
OC-7 3auer pelIeHUs 3a/1a4y aHaln3a,
MPOTHO3UPOBAHUS, ONTUMH3AIIUU




71a00pPaTOPHBIX MPOTOKOJIOB U
METOJIOB HCCIIETOBAHUS.
OP- 5 Biageer HaBbIKaMu
paspabotku 10, ananuza
TIOJTYYCHHBIX JIaHHBIX,
CTaTUCTHUYECKOU 00pabOTKH,
XPpaHEHHS U JIOKyMEHTAIIHH
pe3yIbTATOB.

Onucanue OIEHOYHBIX CPEACTB M HEOOXOJUMOro 000pyAOBaHHS (JEMOHCTPALMOHHOTO
Mmarepuaiga), a TakXe NpOoLeaypbl W KpPUTEPUM OLEHUBAHMS WHIUKATOPOB JOCTHXKEHUS
KOMIIETEHIIMI Ha pa3IMyHBIX 3Tanax ux (OPMHUPOBAHUS B MPOILECCE OCBOCHHS 00pazoBaTEIbHOMN
IIPOrpaMMel IpesncraBicHsl B DOHAEC OLCHOYHBIX CPEACTB AJIA TEKYIErOo KOHTPOJIS YCIIEBAEMOCTH
Y IIPOMEKYTOUYHOM aTTECTAL[UU 110 JUCLHUIIINHE «BBICOKOIIPON3BOIUTEIBHBIE BBIYUCICHUS Y.

Mamepuanst, ucnov3yemole 011 meKyuiezo KOHMPO.Jisa ycneeaemocmu
odyuarowuxca no oucyuniune

MaTepI/IaJ'IBI 1A OpraHu3aliuu TCKYIJ_[eﬁ aTTCCTallMU IIPCACTABJICHBI B m.5 IIporpaMmal.

Mamepuanst, ucnonsb3yemole 0711 RPOMENHCYMOUYHO20 KOHMPOIIA YCReeaemMocmu
odyuarowuxca no oucyunuHe

OC-7 3auer B ycTHOI opme
[IpumepHbIi NepevyeHb BONMPOCOB K 3a4eTy

1. ApxurekTypa CBEpTOUHBIX HEUPOHHBIX CETEH.

2. llpuMeHeHne CBEpTOYHBIX HEMPOHHBIX CETEH JUIsl aHAIIN3a N300payKeHHI.

3. Knaccudukanus nzobpaxenuit c NVIDIA DIGITS.

4. IlpenBaputenbHO OOy4YeHHBIE CBEpTOUHblE HEHpOHHBIE ceTu. llpenBapurenbHO
o0y4yeHHbIE CBEPTOUHBIE HEHPOHHBIE ceTH U Habop naHHbIX ImageNet.

5. ApXUTeKTypbl cBepTOUHBIX HelipoHHBIX ceteil VGG16 u VGG19.

6. IlpumeHeHne npeaBapUTENbHO OOYUEHHBIX HEHPOHHBIX CeTe JUIsl paclo3HaBaHMS
00BbexTOB Ha u300pakeHusx B Keras u TensorFlow.

7. Knaccudukanus n300pakeHU ¢ MOMOIIBI0 MPEIBAPUTENEHO OOYYEHHBIX HEHPOHHBIX
ceTen

8. IlpeacraieHne n300paxxeHUH B BUI€ BEKTOpa MPU3HAKOB.

9. M3BneueHne BEKTOPOB NPU3HAKOB M3 H300paK€HUI C TOMOMIIBIO MPEIBAPUTEIHEHO
00y4eHHOI HeHPOHHOMH ceTH.

10. Kunaccuduxanmst n300paskeHH Ha OCHOBE BEKTOPOB MTPHU3HAKOB.

11. Kiaccuduxaums u300pakeHM Ha OCHOBE BEKTOpPOB mpu3HakoB B Keras u
TensorFlow.

12. Tlepenoc obyuenus (Transfer Learning)

13. JlomosHuTensHOE 00y4YEeHHE MPEABAPUTEIHLHO O0YUEHHBIX HEHPOHHBIX CETEH.

14. OOyuenue knaccudurarTopa.

15. JlomosHuTensHOE 00y4eHHE CBEPTOYHOM YaCTH HEHPOHHOM CeTH.

16. [lomomHuTensHOE OOYYeHHE TpPEABAPUTEIHHO OOYYCHHBIX HEWPOHHBIX CETeH IS
kiaccupukanun nzodpaxenuii B Keras u TensorFlow.

17. Pab6ora ¢ LIITV.

18. PaGorac ITIY

B koHIle n3yueHUs MUCIMITUIMHBI TOJBOASTCS UTOTH PaOOTHI CTYACHTOB Ha JICKIIMOHHBIX U
NPAaKTUYECKHUX 3aHIATUSAX ITyTEM CYMMHPOBaHMS 3apab0TaHHBIX 0AJIJIOB B TEUCHHE CEMECTA.



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 10 x 1=10 224 Ganna 64 6amna
§ BHJIaM paboT 0aJUIOB 0aJUIOB
=
o CyMMapHBbIit 2 Gamna 12 6annoB 236 6aymoB | 300 GaymoB
¥ Makc. 0ajr max max max max

Kpumepuu oyenusanusa pabomsi o6yuarowezocs

Bamel (3 3E)
«OTIIMIHOY 6onee 271
«XOpOLIO» 211-270
«yJOBIETBOPUTEIILHOY 151-210
«HE YIOBJIETBOPUTEIILHOY 150 u meHee

6. MeToauyeckue ykazaHus 1Jis1 00y4a0IIUXCSI 10 OCBOEHHIO TN CUMIIJIMHBI

VYcenemHoe u3zydeHue Kypca TpeOyeT OT O0yd4arolIMXcsl MOCEIIEHHs JIEKUUH, aKTUBHOMN
paboTel Ha JA0OPaTOPHBIX 3aHATHUAX, BBINOJIHEHHUS BCeX YUEOHBIX 3aJaHUN IpernojaBaTels,
O3HAKOMJIEHHSI C OCHOBHOM U JIONOJIHUTEJIBHON JIUTEPATypOH.

3anuce JeKuMu — oaHa W3 (OpPM AKTHBHOH CaMOCTOATEIHHOH pabOTHl OO0YyYaroIIuXcs,
TpeOyroliasi HaBBIKOB M YMEHUS KPAaTKO, CXeMAaTUYHO, MOCIEI0BATENBHO U JOTMYHO (PUKCUPOBATh
OCHOBHBIE  TIOJIO)KEHHS, BBIBOJBL,  0000meHus, ¢opMmynupoBku. B  KoHue nexkuuu
npernoaaBatesb ocTapiseT BpeMs (5 MUHYT) A1t TOro, YTOOBI 00YYAIOIIUECs UMETH BO3MOXHOCTh
3a/1aTh YTOYHSIIOIIME BOIPOCHI MO HM3ydyaeMoMy MaTepuany. M3-3a HenocTarouHoro KoaudecTBa
ayIMTOPHBIX YacOB HEKOTOpble TeMbl HE YOAeTCs OCBETHTh B TIOJHOM 0OBbEME, MOITOMY
IpernojaBareib, MO CBOEMY YCMOTPEHHIO, HEKOTOpPbIE BOIPOCHI BBIHOCUT HA CaMOCTOSTENIBbHYIO
paboTy CTYIEHTOB, PEKOMEHIys Ty WM UHYIO JuTeparypy. Kpome 3Toro, ass Jiydmiero ocBOEHHUs
Marepuaga M CHUCTEeMATH3alUM 3HAaHUM MO JUCHMIUIMHE, HEOOXOJMMO IOCTOSHHO pa3z0ouparb
MaTepuabl JEKIUH M0 KOHCIEKTaM U ydeOHBIM nocodusm. B ciayyae Heo0X0IMMOCTH 00palaTbes K
MPENO/IaBaATEIIO 3a KOHCYJIbTAIUEH.

IlonroroBka K J1a0OpaTOPHBIM 3aAHATHSAM.

[Ipu moaroroBke K 1aOOPaTOPHBIM 3aHATUAM O0YHAIOUIMICS JOKEH U3YYUTh TEOPETUUECKUI
Marepuasl Mo TeMe 3aHATHUs (UCIOJNb30BAaTh KOHCMEKT JIEKLUH, HM3y4UTh OCHOBHYIO JIUTEPATYPY,
O3HAKOMUTbBCA C JIOMOJIHUTENBHOM JIUTepaTypoi, Mpu HEOOXOAUMOCTH JAOMOJIHUTDh KOHCIIEKT, Aejasi B
HEM COOTBETCTBYIOLIME 3alMCH M3 JMTEPaTypHBIX HCTOYHMKOB). B cioydae 3arpyaHeHwmii,
BO3HUKAIOIIUX TPH OCBOEHMM TEOPETHMYECKOTO MaTepHuaja, CTYAEHTY cleayeT oOpamarbes 3a
KOHCYNIbTallMe K mpenojaBaTemto. Mg Ha KOHCYNIBTALMIO, HEOOXOJMMO XOpOLIO IpOayMaThb
BOIIPOCHI, KOTOPbIE TPEOYIOT Pa3bsICHEHUSL.

B nayane naGopaTopHOro 3aHATHS MpernojaBaTelb 3HAKOMUT OOYYaIOUIMXCS C TEMOH,
oryialaeT IUIaH MPOBEJICHUS 3aHATHS, BbIIAeT 3ajaHue. B xozae BhIMOIHEHHsT pabOThl CTY/IEHT MOXKET
00paTUThCS K TPENoJaBaTeio 3a KOHCYJIbTalMeld WM pazbsicHeHUsMH. [lpu BbimonHeHun padot
CTyAeHT odopmisier anmbOoM (TeTpaap) Mo JabOpaTOPHOMY NPAKTUKYyMy, KOTOPBIM cpaercs Ha
MIPOBEPKY B KOHIIE CEMECTpa.

Pe3ynbpTaThl BHIIOIHEHUS J1TAOOPAaTOPHBIX pabOT OLIEHMBAIOTCS B OajiaX, B COOTBETCTBUU C
OaIbHO-PEUTUHIOBOM CHCTEMOI YHUBEPCHUTETA.

IloaroroBka x yCTHOMY OIIpOCY.

IIpn moAroToBKE K YCTHOMY ONpOCY HEOOXOAMMO M3Y4UTh TEOPETHYECKUI MaTepuall I0



qucuuuiiHe. C nenpro OKa3aHus IMOMOINM CTYAEHTaM IIPU MOATOTOBKE K 3aHATHAM IIPENOJaBaTeIeM
IPOBOAMTCS TPYNIOBasi KOHCYAbTALMSI C LENIBI0 pa3bsCHEHUs HauOoliee CIOXKHBIX BOIPOCOB
TEOPETUYECKOT0 MaTepHraa.

Iloaroroska k 10KJIaAy ¢ Npe3eHTALUEeH.

JloKianpl JenalTcs C LENbI0 IPOBEPKU TEOPETUYECKMX 3HAHUN O0OydaroIlerocs, ero
CIIOCOOHOCTH CaMOCTOSITEIIBHO TPHOOpeTarb HOBBIE 3HaHUS, paboTarh ¢ HH()OPMAMOHHBIMU
pecypcamMM U U3BJIEKATh HY)KHYIO HH(POPMALIHUIO.

[IponomKUTENbHOCT JOKIA/a HE JOJDKHA IPEBBbIIATh O MUHYT. Temy JOKIana CTYIEHT
BBIOMPAET 110 XKETAHUIO U3 MPEUI0KEHHOTO CITUCKA.

IIpy noOAroTOBKE MOKJIaJa MAaruCTPaHT JAOJDKEH H3Y4UThb TEOPETHUYECKMHM MaTepual,
UCIIOJIb3Ys OCHOBHYIO M JIONOJHUTENBHYIO JIMTEpaTypy, OOS3aTeNbHO COCTaBUTH IUIAH JIOKJIaza
(mepedeHb paccMaTPHBACMBIX KM BOIPOCOB, OTPAKAIOIIMX CTPYKTYPY W MOCIEIOBATEILHOCTD
MarepHaa), MoJroTOBUTh MPE3CHTAIIUIO.

BeicTymieHne  IOMDKHO — CTpOUTbCS  CBOOOJHO, YOEIMTENbHO U apryMEHTHPOBAHO.
[TpenonaBarens ciaeauT, 4TOOBI BBICTYIUIEHUE HE CBOJMIIOCH K IIPOCTOMY BOCIPOM3BEIEHUIO TEKCTA,
HE JIOIYCKAeTCsl IPOCTOE YTEHUE COCTABIEHHOIO KOHCIIEKTa JOKJIa1a. BeicTynaronyii Takke 10JDKEH
OBITH TOTOBBIM K BOIIPOCAM ayIUTOPUH U IUCKYCCHH.

Ili1anbl IPAKTHYECKUX 3AHATHI

IIpakTnueckoe 3ansaTue Ne 1. CBepToUHbIE HEUPOHHBIE CETH ISl aHAIM3a U300pakeHUI
IIpakTuyeckoe 3anaTue Ne 2. Pa6ora c LIITY
IIpakTnueckoe 3ansaTue Ne 3. Pabora ¢ ['TIY

7. IlepeyeHb OCHOBHOW H JONOJIHUTEJIbHOW Yy4eOHOH JIMTepaTypbl, He00X0AMMOM
AJISl OCBOCHMS THCIMIIIMHBI

OcHoBHas1 JInTepaTypa

1. BBeaeHne B OTKAa30yCTOWYMBBIE  TEXHOJOTMU  BBICOKOIIPOM3BOJUTEIBHBIX
BBIUHCIUTENBHBIX CUCTEM (CYy0)MHUKPOHHOTO, CYIPAMOJIEKYJISIPHOIO M HAHOMETPOBOTO JIMalla30Ha:
kypc / I'. Anako3, M. Kypak, A. CepukoB u ap. — 2-e u3f., ucnpas. — Mocksa : HanmonanbHbli
OtkpeiTeiii YauBepcurer « MHTYUT», 2016. — 630 c. : un. — Pexxum poctyna: mo mOJAMUCKE. —
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 ; KOxHblil denepanbHbIit
yHUBEpCUTET, MOCKOBCKUI rOCy1apCTBEHHbIN yHUBepcuTeT uM. M. B. JlomoHocoBa. — PocToB-Ha-
Hony : KOxHbIit ¢penepanbublii yHuBepcuteT, 2016. — 472 c. : cxem., wi. — ISBN 978-5-9275-1918-
7. Pexxum noctyma: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=493056

JdonmosHuTeIbHAS JIUTEPATYpPa

1. Kypnocos, M. I'. BeruuciuTenbHble METOIbI, aJITOPUTMBI U anlllapaTypHO-IPOrPaMMHBINA
MHCTPYMEHTAPUH NapaiieNbHOr0 MOAETUPOBAaHUS TNPUPOAHBIX IporeccoB: Monorpadus /
KypuocoB M.I"., Xopomesckuii B.I'. - HoBocubupck :CO PAH, 2012. - 355 c. ISBN 978-5-7692-
1237-6. - Tekct : anexkrponnsiid. - URL: https://znanium.com/catalog/product/924904

2. KapenoBa, E. JI. OCHOBBI MHOIOIIOTOYHOIO W MAapaJUIEIBHOTO 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 cBoOO HOM 3HITMKIoNeaun «Bukuneaua». URL: http://ru.wikipedia.org/wiki



http://www.machinelearning.ru/
http://ru.wikipedia.org/wiki

3. Marepuanbl OTKPBITOTO Kypca Mo MammHHOMY oOydenmio ot kommanuun ODS. URL:
https://habrahabr.ru/company/ods/blog/3256
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