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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Hucinza B1.B.01 I'my6okoe oOyueHre OTHOCUTCS K YaCTH, POPMUPYEMOM y4aCTHUKaMHU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
ITK-11: CnocobeH IIK-11.1: 3Haem IIK-11.1: IIpakmuueckoe
paspabambieams u UHCMpPYMeHMbl U Memoobl 3Haem uHcmpymeHmbl u 3adaHue DK3aMeH:
ananusuposamb npoekmupoeanusi u Ou3alina | Memodbl NPOEKMUPOBAHUSA U KOHMDObHbLE
KOHYenmyabHble u . p
nuc OusaliHa C
meopemuuecKue 801pOoChI
IK-11.2: Ymeem npogodumb
MoOenu peuwiaeMbix
sadau obecneueHue coomgemcmaust IK-11.2:
- npoekmupoeaHus u ousaiiHa
npou3e00CMmeeHHO P P Ymeem npogodumb obecneueHue
mexHon02uuecKoll HC npunambim 6 opeaHusayuu
coomgemcmaust
desimesnbHOCMU uau npoekme cmaxHoapmam u .
npoekmuposaHus u ousatina YIC
mexHON02USM
NPUHAMbIM 8 Op2aHU3ayUU UAU
IIK-11.3: Umeem
~ npoexkme cmaHoapmam u
npakmuveckuti onbim
mexHoN02USM
eepuukayuu cmpykmypbl
npozpammHoz2o kooa UC
IIK-11.3:
Hmeem npakmuueckuii onbim
eepugukayuu cmpykmypbl
npoepammHozo kooa YC
IIK-4: Cnocoben TIK-4.1: 3Haem memoObl TIK-4.1: IIpaxkmuueckoe
paspabambieams u paspabomku u aHanusa 3HATH 3adaHue DK3aMeH:
aHanusuposamb KOHUenmyaabHbIX U Tunoeble modenu 21y60K020 KoHMDObHbIE
KOHYenmyabHble u . p
meopemuueckux modesell o6yueHus.
meopemuuecKue 801pOoChI
peuwlaembix HAYUHblX npobrem
MoOenu peuiaeMbix
HAyuHbIX u 3a0au TIK-4.2:
npo6aem u 3adau IIK-4.2: Ymeem npumeHsamb YMETD

MemoOdbl pazpabomxu u
TIpumensamb munosble mooenu

aHANU3a KOHYenmyaabHbIX U
21y60K020 06yueHust 0151

meopemuuecKux mooesel
pelueHUst HayuHblX npobaem u

pewiaemblx HaQy4Hblx npobaem sadau.
u 3a0au

IIK-4.3: T1IK-4.3 lImeem
HasbiKu npumeHeHus memodog |[1K-4.3:

pazpabomku u aHanusa BJIAZIETD
KOHUenmyabHbIX U Haebikamu nocmpoeHus

meopemuueckux modesnell MoOesnell 21y60K020 06yUeHust




pewiaemblx HaQy4Hblx npobaem

u 3a0au u 3a0au.

04151 peweHust HayuHblx npobiem

3. CTpyKTypa U cojep>kaHHe AUCIUILIUHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O01yasi TPy/10eMKOCTB, 3.€. 6
Yacos 1o yue0HOMY IIaHy 216
B TOM 4HUC/Ie
ay/JUTOpHbIE 3aHATHA (KOHTaKTHasi padoTa):
- 3aHATHA JIEKIJMOHHOI'0 THIIA 32
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKUe 3aHATHS / 1abopaTopHbIe padoThI) 32
- KCP 2
caMocTosATe/IbHasA padoTa 114
IIpome)xyTouHasi aTTecTalis 36

JK3aMeH

3.2. CozepxaHWe JUCLUIIIMHbI

(CmpmeypupoeaHHoe no memam (paaaeﬂaM) C YKdsdHuem 0mee0eHHO20 HA HUX Ko/auuecmed

axkademuuecKux udacog U 8uobl yuebHbIX 3aHamutl)

HanmeHoBaHue pa3/ienioB U TeM AUCLIUILIMHEI Bcero B TOM 4HcC/le
(wacen) KonrakTHas pabora (paboTa Bo
B3aUMO/IeHCTBUY C TIperno/iaBaresem),
Yackl U3 HUX
3aHATHS CamocrosTenpHas
CeMHUHapCKOro patora
3ansATHs TUNa 00yuaroLjerocs,
JIEKIIMOHHOTO | (TipakThueckue | Bcero Hacel
THIA 3aHsATHs/1abopa
TODHbIE
paboThI), Uacel

0 0 0 0 0

0 ® ¢ ¢ ®

0 0 0 0 s}
Beegenue B riybokoe obyuenue (deep learning). 22 4 4 8 14
MHoroc/oliHble TIOJTHOCTBIO CBSI3aHHbIE CeTU 22 4 4 8 14
O630p 6ubMOTEK r1y60KOro 00yueHus. PaspaboTka ceTy,
COOTBETCTBYIOLL|el IOTUCTUYeCKOH perpeccuy, Ha TipuMepe 3aJaun 22 4 4 8 14
pacrio3HaBaHUsI PYKOIHCHBIX LAMP.
CBepTOuHble HePOHHBIE CeTH. 22 4 4 8 14
Busyanusaiys GpuibTpoB/BbIX0OJ0B Ha POMEXXYTOUHBIX CIOSIX CETH. 22 4 4 8 14
PexyppeHTHsble HelipoHHble cety (Recurrent Neural Network, RNN) u ux 2 4 4 8 14
pasBUTHe.
O6yueHue 6e3 yunTess. 22 4 4 8 14
IMepenoc o6yuenus (transfer learning) riny06oKux HelipOHHBIX CeTeH. 24 4 4 8 16
ATTecrarust 36
KCP 2 2




WToro ‘ 216 ‘ 32 32 ‘ 66 ‘ 114

Copiep>kaHue pa3/e/ioB U TeM JUCIUILTHHBI

1. Beenienue B riybokoe obyuenue (deep learning).

2. MHoroc/oliHbIe TIOJTHOCTBIO CBsI3aHHbIE CEeTU

3. O630p 6ubMMOTEK ryHoKOoro 00ydeHus. PazpaboTka ceTH, COOTBETCTBYIOIIEH JIOTUCTUUECKOW pPerpeccud, Ha
rprYMepe 3a/jauy pacrio3HaBaHKWs PYKOIUCHBIX LUGDP.

4. CBepTOUHble HeMPOHHbIE CETH.

5. Busyanu3sanus GunbTpOB/BEIXOA0B Ha IPOMEXKYTOUHBIX C/I0SIX CETH.

6. PexyppentHsble HetipoHHbIe ceTd (Recurrent Neural Network, RNN) u ux pa3surue.

7. O0yuenue 6e3 yuuresis.

8. ITepeHoc oOyuenus (transfer learning) r1y00KMX HEMPOHHBIX CETEH.

[MpakTUyeckue 3aHATUSI /mabopaTopHble pabOThI OpPraHU3yKTCS, B TOM 4YuC/e, B (popMe TpaKTHYeCKOM
TMO/JITOTOBKU, KOTOpasi TpeflyCMaTpyBaeT ydyacTHe OOy4Yarol[uXCsi B BBITIOJTHEHHWU OT/AeNbHBIX 3/IeMEHTOB
paboT, cBsI3aHHBIX C Oyayliel mpodeccuoHaNbHOMN AeSTe/TbHOCTBIO.

Ha mpoBefieHre MpakTHUeCKWX 3aHSATHM / jlabopaTopHBIX paboT B (opMe TPAaKTUYECKOM IMOATOTOBKH
OTBOJWTCS: O4Hasi hopma obyueHus - 4 4.

4. YueOHO-MeToANUYeCKOe ofecrieyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouxcst

CamocrosiTenibHasi paboTa 00ydvaroIuxcsi BK/IrOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOTPOCAM U
3a/IaHUsAM [IJIs1 TEKYILEro KOHTPOJSi W TIPOMEXKYTOUHOM aTTeCcTalldd M0 UTOraM OCBOEHMs JUCLIUITUHbBI
TIPUBE/IEHHBIM B I1. 5.

515t obecrieueHUs1 CaMOCTOSITE/TBHOM PabOTHI 00yUarOLUXCS UCTIOB3YFOTCS:
- 371IeKTPOHHBIN Kypc "T'iybokoe ooyuenue" (https://e-learning.unn.ru/course/view.php?id=6119).

5. @oHJ OLEHOUHBIX CPEeACTB /I TeKYyIlero KOHTPOJ/Is YyCleBaeMOCTH U TPOMEeXYTOUHOM
aTTecTalyy Mo JUCIUIIMHE (MOY/II0)

5.1 TunoBble 3afiaHUsA, He00XOJUMBbIe [JIsi OLEHKH pe3y/IbTaToB 00y4YeHHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIIeBaeMOCTH C yKa3aHHeM KpHuTepHeB HX OLleHUBaHHUSA:

5.1.1 TunoBble 3ajaHus (oueHOUHOoe cpeAcTBO - IIpakTHYeckoe 3ajaHue) AJAA OLIEHKH
copmupoBanHocTH KomnereHnuu ITK-11:
JlabopamopHas paboma Ne5

Pa3paboTKa pPeKyppeHTHbIX HEMPOHHBIX CEeTeH U WX PA3HOBUAHOCTEH /ISl PEIIeHUs] TOH ke
3aflauy, UYTO U B TPeAbIAYIIUX paboTax. IIpoBesieHre 3KCIIEPUMEHTOB C pa3HbIMU KOH(UTyparvsiMu
ceteil. CO0p pe3y/bTaToB KauecTBa paboThl ceTeid. (1o MaTepranam jaeKuuu Ne6).

Pecypc: [lnMHHBIE peKyppeHTHble HelipOHHble CeTH C KOpoTKoM namsarthbio (Long Short-Term
Memory Recurrent Neural Network, LSTM-RNN)
[http://deeplearning.cs.cmu.edu/pdfs/Hochreiter97_lstm.pdf].

JlabopamopHas paboma Neb6



HauanbHasi HacTpoiika BecoB pa3paboTaHHBIX paHee HeHpPOHHbIX ceTeil. IlpoBejeHue
SKcrieprMeHTOB. COOp pe3y/bTaToB KauecTBa paboThl ceTel ¢ mpejBapUTebHOM HACTPONKOI BeCoB.

(mo matepuanam yiekiuu Ne6).

Pecypc: [http://citeseerx.ist.psu.edu/viewdoc/download?
doi=10.1.1.727.9680&rep=rep1&type=pdf].

JlabopamopHas paboma Ne7

[lpuMeHeHre TiepeHOca OOyuYeHUs [Jis pellleHus 3aJjaud, TOCTaB/J€HHONW B XO/le BTOPOU
nabopatopHoil paboTel. I[TpoBesieHHe SKCTIEPUMEHTOB C CeTSMH, CYIeCTBYIOIIMMH /i pelleHUs

K/laccuuecknx 3ajiau. COop pe3ysibTaTOB KauecTBa pabOThI ceTel C MpeABapUTeTbHOM HACTPOHKOMN

BeCOB.
5.1.2 TunoBble 3ajaHus (omeHOUYHOe cpeAcTBO - IIpakTHyeckoe 3ajaHue) AJA OLIEHKH
copmupoBanHocTu KomnereHuuu [TK-4:

JlabopamopHas paboma Nel

Peanu3aiusi MeTozila 0OpaTHOTO pacrpOCTPAHEHUsT OIMOKHW /ISl TPEXC/IOMHOTO TepCenTpoHa
(o matepuanam Jyiekiuu Ne2).

JlabopamopHas paboma Ne2

Pa3paboTKa MOHOCTBIO CBSi3aHHOW HeWPOHHOMW CeTH C UCI0JIb30BaHWeM OZHOM u3 bubimoTrek
ryiy0OKOro oOyueHMst [/ pelleHuss HeKOTOPOW 3aJaHHOW 3ajauu. IIpoBefieHHe 3KCIIEPUMEHTOB C
Pa3HbIM KOJINYECTBOM CKPBITBIX CJIOEB W YWCJIIOM CKPBITBIX 3/7IEMEHTOB Ha KaxzgoM cioe. COop
pe3yJsibTaToB KayeCcTBa PaboThI ceTeid (110 MaTepuanaM yieKiuu Ne3).

JlabopamopHas paboma Ne3

Pa3paboTka CBepTOUHON HEMPOHHOW CETH /ISl PellleHHsT TOH JKe 3a/lauM, UTO U B TIPeAbIAyIIei
nabopatopHoii pabote. TIpoBeseHHe SKCIIEPUMEHTOB C pa3HbIMA KOH(UryparussMd CBEPTOUHBIX
HeMpPOHHBIX ceTeii. COOp pe3ysbTaTOB KauecTBa paboThI ceTelt. (110 MaTeprasiam jeKuu Ned).

JlabopamopHas paboma Ne4

Bu3syanu3saiusi (UIbTPOB, TOJMYyUYEHHBIX HAa BCEX CBEPTOUYHBIX CJIOSX HEWPOHHBIX CeTeM,
TIOCTPOEHHBIX B TIpeAbiayledi gabopaTropHoi paboTbl. MoauduKaiys IMapamMeTpoB ceTeld M HX
KOH(UTYpaIyii C 1]e/TbI0 MOBLIIIeHHsI KaueCTBa UX paboThI. (110 MaTeprasiaM JieKIuu Neb).

Pecypc: Busyanuzanus ¢buIbTpOB u BBIXO/]OB C/0eB B Caffe
[http://nbviewer.jupyter.org/github/BVLC/caffe/blob/master/examples/00-classification.ipynb].

Kputepumu onjeHnBaHus (oLeHOUHoOe cpeACcTBO - [IpakTHUecKoe 3ajaHue)

OueHka Kpurtepun oLieHUBaHUs

Bce npakTryeckue 3a71aHus (71abopaTopHble pabOThI) BHIOTHEHBI B TIOJTHOM

o0beMe U B CPOK, TIPH 3TOM TIPUMeHEH TBOPUECKHUH M0X0/] K PeLleHH 0

IIPEBOCXO/HO .
HecTaH/lapTHBIX 3ajau. OnucaHbl BCe 3Tarlbl BBINOJHEHUs 3a/laHui, KoJ U

pe3yibTaThl pabOTHI MPeACTaB/IeHbI TIPENO/ABATEeTHO.




OueHka Kpurtepuu oLieHUBaHUs
Bce npakTrueckue 3a/1aHus (1abopaTopHbIe pab0oThI) BHIMOIHEHBI B TTOJTHOM
OTJINYHO o06BbeMe 1 B cpok. OrrcaHbl BCe 3TalTbl BLIMIOHEHMST 3a/JaHUM, KO/ U pe3yJIbTaThl

paboThI Npe/icTaB/IeHb! MPero/aBaTesio.

OUeHb XOPOIII0

BrInonHeHbl OCHOBHBIE 3Tarlbl penieHud 3aia4n Uin 3a/idda pereHa C

He3HauuTebHLIMU HefjoueTaMu. Kof ¥ pe3y/ibTaThl paboThI MTpe/iCTaBIeHbI

TIPEeTIo/IaBaTesIio B CPOK.

XOPpOLII0

BrimosHeHbI YaCcTh 3TaroB pelleHrs 3aia4ui WK 3a/iada pellieHa C HeJoUeTaMU.

Kop 1 pe3ynbTaThl paboThI TIpe/ICTaBIeHbI ITPETOZaBaTeto B CPOK.

VZI0B/IETBOPUTE/ILHO

BrInoiHeHbI 4aCTh 3TAroB pellieHns 3aida4i WK 3a/iada pelleHa C CylleCTBeHHbBIMU

Hegouetamu. Koz 1 pe3ysbTaTel paboThI TIpe/iCTaBIeHbI ITPeTofiaBaTesto, HO C

OTKJ/IOHEHUAMU OT CPDOKOB.

HeY/IOBJIETBOPUTETEHO

BrinosnHeHsI He Bce TIpakTUYecKHe 3a/jaHus (71abopaTopHble paboThl) Un
BBITIO/THEHBI He B TIOJIHOM 00BbeMe (TIpeicTaB/ieHo He TOJTHOe OTMCaHKe 3TaroB
BBITIO/THEHUSI 33/JaHH, Ko/ paboTaeT HEKOPPEKTHO, pe3y/bTaThl paboThl He
TIpe/iCTaB/IeHbI TIPeTofaBaTelito).

I1JI0X0

CTYAEHT He TIPpHUCTYTIa/I K BBITIO/THEHUIO ITPAKTUYECKUX 3a,an1/1171.

5.2. OnxcaHue MIKaJI OleHUBaHUSA Pe3y/IbTaTOB 00y4YeHHs MO JUCIUIIMHE IPH MPOMEe)XXyTOUYHOH

aTTecTalyu

IIIkana oueHuBanus c)OPMHPOBAHHOCTH KOMITEeTeHI[UI

Yposen
b
chopmu Hey/A0BJIeTBOP Y/I0BJIETBO O4YeHb
N/I0X0 X0poIIo OT/IMYHO MPeBOCX0/{HO
pOBaHH HTEe/IbHO PHTE/IbHO X0poIIo
ocTH
KOMIIeT
eHIUH
(uHAMK
aropa
AOCTHXK He 3aUTeHO 3a4TeHo
eHus
KoMIeT
eHIHiT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
” o 3HaHUH B
3HaHUI MuHUManbeH | 3HaHUH B o6BeMe YpoBeHb
TeopeTHUeCcKoro 0 obbeMme, > 3HaHWUK B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHa’a. . JIOIyCTUMBI | COOTBETCTBY obneme, .
3HaHUM HIDKe i, 1o11eM 3HaHUH B
HeBo3MO>KHOCTB 1 ypoBeHb 0I1eM COOTBETCTB
MHHUMaJbHbIX . rporpamMmMe obbeme,
3HaHWSA | OL|eHUTb NOJHOTY o 3HaHUM. rnporpamme yro1emM
o TpeboBaHUI. MOATOTOBKH! TIpeBbILLIAOLIe
3HaHUN [Jony1ieHo NO/rOTOBKU rporpaMme
Nmenu mecto . JonyieHo M IIpOrpammy
BC/Ie[ICTBHE MHOT'0 . JonyieHo MOJrOTOBK
rpyObie OIIUOKK HECKOJIbKO TIOJTOTOBKH.
OTKasa Herpy0bIx HECKOJIbKO u. Ommbok
HeCylllecTBe
obyuatorerocs ot orboK Herpy06bIx HHEIX HeT.
oTBeTa ormmboK
ormuboK
OTtcyTcTBUE [Ipu pelenun IIpogemonc | Ilpogemonc | Ilpogemonc | Ilposemonc | ITpopemoHCTp
YMeHus | MUHMMaJbHBIX CTaH/apTHBIX TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHb!I | WPOBaHBI BCE
YMEeHHUI. 3a7iau He OCHOBHBIe BCE BCE BCE OCHOBHbIe




OCHOBHBIE
yMeHUsl.
OCHOBHBIE
OCHOBHBIE Perenst
yMeHUSI. YMeHWUsI.
YMeHUSI. BCE
Perens! Periens! Bce
PerieHsl Bce | OCHOBHBIE YMeHUsI.
THUIIOBbIE OCHOBHBbIe
HeB03MO>KHOCTB OCHOBHBIE 3azauy C PerteHs! Bce
MIPOAEMOHCTPHP | 3aJauu C 3a/jauu C
OL|eHUTb Ha/lnuuue 3a/jauu. OT/le/IbHBIM | OCHOBHbIE
. OBaHbI HerpybbiMU | Herpy6bIMU
yMeHHH BhInosiHeHs! | U 3a/lauM.
OCHOBHbIe ommbKaMH. | oummbKamu.
BCJIE[ICTBHE BCe 33/]aHUsI | HecyllecTB | BbinosiHeHs!
yMeHus1. imermn | BeinosnHeHs! | BbinosHeHbI
OTKaza B T1OJIHOM €HHBIMU BCe 3a/JjaHus, B
MecTo rpy0Obie BCE BCe 3aZlaHusI
obyuarorierocs ot obbeme, HO | HeJoueTam | TMOJTHOM
omubKH 3a/laHus, HO | B IIOJIHOM
oTBeTa HEKOTOpbIe u, obneme Ge3s
He B obLeMe, HO
c BBITIO/THEH HeJ|04eToB
TIOJTHOM HEKOTOpble
He/loueTaMH | bl BCe
obbeme d
3a/laHus B
HeJjoueTaMu
TIOJTHOM
obbeme
Nwmeetcs
OtcyTcTBUE IIpogemoHc IIpogemoHc
MWHHUMaJIbH [Ipomemonc
0a30BbIX ITpu perieHnn . TPUPOBaHBI TPUPOBaHbI
bl HAbOp TPHPOBaHbI TIpogeMoHCTp
HaBBIKOB. CTaHZapTHBIX 6asoBble HaBBIKH
HaBBLIKOB 6a3oBble VpOBaH
HeB03MO>XXHOCTb 3a/ja4 He HaBbIKU IIPU npu .
JUist HaBBIKU NIPU TBOPYECKUN
OL|eHWUTh HaluuKe | TPOJeMOHCTPUP peleHnr peleHnn
Hagblku pelleHst peleHnn TIOZIXO[, K
HaBBbIKOB oBaHbI 6a30BbIe CTaH/|apTHBI HecTaHAapT
CTaHJapTHBI CTaHZapTHBI peLLEeHHI0
BCJIe/ICTBUE HaBbIKW. VIMen X 33714 C HBIX 33724
X 3a/ja4 ¢ X 33734 Oe3 HeCTaHZapTHBI
OTKasa MecTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM ommuboK 1 X 33724
obyuatomjerocsi OT | OMHUOKH u omboK 1
u He/[0YeTOB
oTBeTa HeJjoueTaMu HeJloueToB
He/0ueTaMHt
IIIkana OLI€CHUBAHHUA ITPH IMTPOMEXYTOUYHOU aTTECTALlUHA
OneHka YpoBeHb NOATrOTOBKH
TPEBOCXO/{HO Bce kommereHUMM (4acTM KOMIeTeHLMH), Ha (OpPMUpDOBaHME KOTOPBIX HarpaB/eHa
JUCLIMIUTAHA, C)OpPMHPOBAaHBEI Ha YpPOBHe He HIDKe «IIPEeBOCXOAHO», MPOJEeMOHCTPHPOBAHbI
3HaHWs, YMEHHs, BAJileHHss M0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHe BBIIlIe
Tpe/lyCMOTPEHHOT' 0 TIPOrpaMMoi
OTJINYHO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
JMCLIUIUIMHA, CHOPMHUPOBaHBI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo O04YeHb XOPOIIIo Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpPMUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIUIMHA, cOPMHUPOBaHbI HAa yPOBHE He HIXKE «0UeHb XOPOLLIO»
XO0pOLIo Bce KowmmeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
[MCLIUMIIMHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».
yAOB/IeTBOpPHUTE/Nb | Bce KommeTeHIMM (YacTH KOMIIETeHIMI), Ha (OpMHMpOBaHHMEe KOTOPHIX HarpaBjieHa
HO [JUCLIUIUIMHA, COPMHUPOBAHBI Ha YDOBHE He HWXKE «Y/OBJIETBOPUTENBHO», NIPU 3TOM XOTs Obl
0/jHa KOMIIeTeHL{UsI CpOpMHUPOBaHa Ha YPOBHE «YZIOB/IETBOPUTEEHO»
HeyjoB/eTBopuTe | XoTs Obl O{Ha KOMIIeTeHLMst CHOPMHUPOBaHA Ha YDOBHE «HEY/|OB/IE€TBOPUTE/ILHOY.
JIBHO
He 3a4YTeHO
TJI0X0 XoTs1 6bI 0ZJHA KOMITETEHLMsI CHOPMUPOBAHA Ha YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJIbHBbIE 3a/laHMsl W/IH HHbIE MaTepHa/ibl, He00X0oJUMbIe /ISl OLEeHKH
pe3y/IbTaToB o00yueHHMsT Ha TPOMEXYTOUHOM aTTeCTallid C YKa3aHHMeM KpHUTepHeB HX
OIleHUBaHMSI:



5.3.1 TumnoBbie 3apaHusi (oueHOUHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /A OLEHKHU
copmupoBanHocTu KomnereHmu [1K-11

1. Knaccudukamust Mmoziesieli o criocody o0yueHusl.
® OOyueHnue c yuutesieM (supervised learning): MHOTOC/IOMHBIE TIOJTHOCTBIO CBSI3aHHBIE
CeTH, CBepTOYHbIe HEMPOHHbIE CETU, pEKypPEHTHbIE HEUPOHHBIE CETH.
® OOyuenue 6e3 yuutess (unsupervised learning): aBTOKOAUPOBIIMK, OTPaHUYEHHAsT
maivHa bonbiivaHa (Restricted Boltzmann Machine, RBM), rimy6okast maiiiiHa
Bosbrmana.
2. MHorocsoliHble oaHOCThIO cBsA3aHHbIe ceTH (Fully-Connected Neural Networks, FCNN).
MHorocoiinbiii niepcentpon (Multiple Layer Perceptron, MLP).
® OO0mas CTpyKTypa MOZEJH.
® Cron, GyHKIUM aKTUBALUK U (PYHKIUN OMIHMOKH.
3. CBepTOuHbIe HEHPOHHBIE CETH.
©® OnTUMM3AIMOHHAS TTOCTAHOBKA 3a/laui 00yUeHUs1 CBepTOUHOM HeHPOHHOM CeTH.
® MeTo/ 06paTHOTO pacripoCTPaHeHUsI OIIMOKH [/ CBEPTOUHBIX HEMPOHHBIX CETeM.
® [Ipumep npocTelilield CBepTOYHOM HeMPOHHOU ceTU. CTpyKTypa ceTty; Bivsinus
rapamMeTpOB MeTOZa 00yUYeHUs..
® OrnpejeneHye uKrcia 00ydaembix mapaMmeTpoB. O1jeHKa 00bemMa NamMsiTH, HeoOX0UMOoH
JIIsl XpaHeHUsl CeTH.
® [IpUHLUIBI TOCTPOEHKS U ONTUMHK3aL[Mi CBePTOUHBIX CeTell.
4. PexyppeHtHble HeiipoHHbIe ceTu (Recurrent Neural Network, RNN) u ux pa3sutue.
® OO01jasi CTPYKTypa MOJEe/H.
® [loMHOCTBIO PeKyppeHTHasl HEMPOHHas! CeTb.
® [IpuMepbl NIPOCTENILINX CeTel: ceTb DJibMaHa, ceTb Xonguaja. [IByHanpasieHHbIe
peKyppeHTHbIE HEMPOHHBIE CETH.
® [y1y0oKMe AByHampaB/ieHHbIe PeKypPpPeHTHbIe HeMPOHHBIE CeTH.
® PeKypcUBHbIe HEMDOHHBIE CETH.

5.3.2 TunoBble 3afaHusa (oLeHOUHOe CPeACTBO - KOHTpoO/IbHBIE BOMPOCHI) AJIA OLIEHKH
chopmupoBaHHocTH KomneTeHnuu [1K-4

1. Beegenue B riiybokoe o0yuenue (deep learning).
a. YUto Takoe rinybokoe obyuenue (deep learning)?
b. VlcToky BO3HUKHOBEHUS (CBSI3b ¢ Orosorueii).
c. Tlpumeps 3a/1a4, KOTOPBIE PEIIAOTCS C UCII0/Tb30BaHUEM T/TyOOKOTO 00yJeHusl.
® 3asauM KOMIBIOTEPHOI'0 3peHust (computer vision): Kiaccupukanys
1300pa’keHu ¢ OOJIBIIIMM YHUCIOM KaTeropHid, IeTeKTUPOBaHNEe 0OBEKTOB,
CeMaHTHYeCKasi CerMeHTal[isi N300pa’keHUH.
® 3ajauy pacrio3HaBaHWs eCTeCTBEHHOT'O si3bIKa: MaIlIMHHBIN epeBo/l, TeHepalus
TEKCTOB eCTeCTBEHHOT'O si3bIKa, FPaMMaTHUeCKuid pa30op CJIoB.
d. Jpyrue npumepsl 3a7a4u (reHepaLisi ONMCaHusl MOZe/H, 3a/jauul MJIaHUPOBaHUS).
2. MHoroc/ioiiHbie momHocThio cBs3aHHbIe ceTd (Fully-Connected Neural Networks, FCNN)
a. OnTuMU3aI[MoHHas MOCTaHOBKA 3a/lauu 00yueHHst MHOTOC/IOHHON HEMPOHHOM CETH.
b. Metoa obpatHoro pacripoctpaHenust omrbku (Back Propagation, BP).



c. CroxacTryecKuil rpaIieHTHBIN CITyCK
(Stochastic Gradient Descent, SGD). HacTpariBaemble apaMeTpbl MeTO/a.
d. Tlpumep BnMsIHUSI TapaMeTPOB METOZA Ha CKOPOCTh CXOAMMOCTHU U pe3yJibTaThl paboThbl
CeTu.
3. 0630p 6ubHMOTEK ITyOOKOT0 00yUeHUsl.
a. OTkpbIThIe 61O/MMOTEKH rMy6okoro ooyuenus. bubmioreka Caffe (C/C++, Python).
b. IIpumep pa3paboTku ceTH, 00yUeHHs: U TeCTUPOBAHUS CETH C UCTIOIb30BaHHUEM
6ubsmorek Torch (Lua), TensorFlow (Python), Caffe u MXNet.
4. CBepTOuHble HEDOHHbBIE CETH.
a. CTpykTypa Mozesu.
b. Bo3moxkHble ciiou (cBepTKa, pooling, dropout, Local Contrast Normalization, Batch
Normalization u gpyrue).
c. dyHKIMM akTUBalUK (curMmougansHbie, ReLU).
d. PyHKIMY OILIMOKY.
5. Buzyanu3aiyisi GUIbTPOB/BBIXO/IOB Ha MPOMEXKYTOUHBIX CJIOSIX CETH.
a. Knaccudukarys MeTozioB BU3yann3aljiy pU3HaKOB.
b. OTKpbITbIe OUOIUOTEKY /71T BU3yaTU3alivH.
c. Busyanusarus ¢puibTpoB U BEIX0OZI0B cyioeB B bubmuoreke Caffe u Torch.
6. PexyppeHTtHble HelipoHHbIe ceTd (Recurrent Neural Network, RNN) u ux passurue.
a. IIpoGiemMbl 00yueHHs1 peKYPPEHTHBIX ceTell. Pa3BepThiBaHWe PEKYPPEHTHOW CeTH BO BpEMEHH 1
ajlanTalys MeTo/ia 06paTHOTO pacipoCTpaHeHus! OIIMOKHY.
7. OOyuenue 6e3 yuurerisi.
a. ABTOKO/JMPOBIIVK U CTeK aBTOKO/IMPOBIIUKOB. [IpMeHeHne MeToZia 06paTHOTrO
pacrnpoCcTpaHeHus OMMOKY it 00yUeHHs CeTH.
8. Tlepenoc obyuenus (transfer learning) rimyGokux HeipOHHBIX CeTel.
a. ITosmHOe 0OyueHMe MapaMeTpOB BCEX CI0EB CETH C MPOM3BOILHOM Haua/lbHOM MHUIMANM3aryei.
b. OGyueHue Bcex C/I0€B MMapaMeTPOB BCEX C/I0EB CETH C HaYabHON MHULIMAIM3aLied,
TIOTyUeHHO! B pe3ysibTaTe 00yueHUsl MOJie/u [JIs pellieHust UICXOAHOM 3a/jauM.
c. O6yueHMe TOMBKO MOC/eIHUX C/I0EB (M3MEHEHHBIX) CEeTH C HauabHOW WHUIHATU3aIieH,
TI0JTyueHHOH B pe3y/ibTaTe 00yueHUs: MOJe/IN [J1s pellieHus UCXOAHOM 3a/jauil.

Kputepuu oneHnBaHus (0LeHOYHOe CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

OneHka Kpurepuu orjeHMBaHUS
CryzeHT an pa3BepHYThIN OTBET Ha BCe BOMPOCHI U TIPU 3TOM
TPEeBOCXOJHO Y PasBepRyT P P
MPO/IEMOHCTPUPOBAJ 3HaHUE [OTIOJHUTEILHOTO MaTeprania.
OTJINYHO CryzeHT fan pa3BepHYThIN OTBET Ha BCe BOTIPOCHI.
OueHb XOPOLI0 CTyJeHT fan OTBET Ha BCe BOMPOCHI, BO3MOKHO C He3HAUMTeIbHbIMA HeJoUeTaMH.
XOpOILIO0 CTyJeHT oTBeTU/I Ha OOJIBILYI0 YaCTh BOMPOCOB C He3HAUUTETbHBIMU HeZJ0UeTaMH.
VZI0B/IETBOPUTEEHO CTyzeHT OTBeTH/I Ha OOJIBIIYIO YaCTh BOIIPOCOB C CYILI[eCTBEHHBIMU HeZI0UeTaMH.
[pu oTBeTe CTyI€HT AOMYyCKaeT IrpyObie OMMOKY B OCHOBHOM MaTepuase u
HEeY/I0B/IeTBOPUTE/ILHO
pellleHNH CTaHAAPTHBIX 3a/ad.




OueHka Kpurtepuu oLieHUBaHUs

OtcyTCTBUE 3HaHWI MaTepurasa, OTCYTCTBYeT CIIOCOOHOCTh pelleHHst CTaH/JapTHBIX
II7I0X0
3afau.

6. YueOHO-MeTOMUECKOEe M HH(OPMaLMOHHOE 00ecrieyeHHe JUCIMILTHHBI (MO/1y/1s1)

OcHoBHas uTeparypa:

1. Jlekyn £. Kak yuutcs maivHa. PeBosronyisi B 06/1acTi HEMPOHHBIX ceTell U rmy0oKoro obyueHus :
MoHorpadus / JIekyH f. - Mocksa : AnbnuHa [TPO, 2021. - 335 c. - ISBN 978-5-907394-92-6., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=869003&idb=0.

[JomnonHuTtenbHas 1uTeparypa:

1. ®ununmos @. B. MozenrpoBaHre HEUPOHHBIX CceTel T/TyboKoro o0yueHus : yuebHoe mocobue /
®umnmoB ®. B. - Cankr-Iletepbypr : CII6I'YT um. M.A. Bonu-bpyesuua, 2019. - 79 c. - Bubmmorp.:
JIOCTyTIHA B KapTOuKe KHUTH, Ha caiite DBC Jlanb. - Kuura n3 kosutekiuu CIT6I'YT um. M.A. BoHu-
BpyeBuua - Hdopmaruka., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=779898&idb=0.

ITporpammHoe obecrieueHue v IHTepHeT-pecypchl (B COOTBETCTBUH C COJiepyKaHWeM IHCLUTTAHBI):

1. YMeHbllleHUe KOJTMYeCTBa MapaMeTpoB. 3aMeHa CBEPTOUHBIX C/I0eB OOJIBIIION pa3MePHOCTH
CTeKOM CBepTOK Oosiee HU3KOM pa3mepHocTH [https://arxiv.org/pdf/1409.1556.pdf].
2. Bosiee adekTHBHOE pa3jiesieHre MPOCTPAHCTBA MPU3HAKOB 3a CUET HUCII0J/Ib30BAHUS ITOJTHOCTbIO

CBSI3aHHBIX C/I0€B. 3aMeHa MOJTHOCThIO CBSI3aHHBIX C/I0EB HAa CBEPTOUHbIE
[https://arxiv.org/pdf/1312.4400v3.pdf].

3. [TpuHLMIBI TOCTPOeHUs CBepTOYHBIX ceTell [https://arxiv.org/pdf/1512.00567v3.pdf].

4. [Tpob6nema gerpaganus mogenu. I'nybokue ocratounsie cety (DeepResidualNetworks)
[https://arxiv.org/pdf/1512.03385v1.pdf].

5. Knaccudukarus MeTo/10B BU3yanv3alyu npusHakos [https://arxiv.org/pdf/1606.07757.pdf].

6. Busyanusaiusi GunbTpoB U Bbixo/ioB cjioeB B Caffe
[http://nbviewer.jupyter.org/github/BVLC/caffe/blob/master/examples/00-classification.ipynb].

7. Bu3syanu3sarus guibTpoB U BeixojoB cioeB B Torch [https://github.com/facebook/iTorch].

8. PekyppeHnTHbie HelipoHHbIe ceTu (Recurrent Neural Network, RNN) u ux pa3sutue
[http://www.deeplearningbook.org/contents/rnn.html].

9. [nvHHBIE peKyppeHTHbIe HelipOHHbIe ceTH C KopoTKoi namsThio (Long Short-Term Memory
Recurrent Neural Network, LSTM-RNN) [http://deeplearning.cs.cmu.edu/pdfs/Hochreiter97_lstm.pdf].
10. PexkyppenTHble HelipoHHbIe ceTd (Recurrent Neural Network, RNN) u ux passutue
[http://www.deeplearningbook.org/contents/rnn.html].

11.  Pa3Beprounsble HelipoHHbIe ceTd (Deconvolutional Neural Networks)

[http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.727.9680&rep=rep1&type=pdf].

7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MOY /1)



YueOHble ayAUTOPUU [IIsI TIPOBeZIeHUs] YueOHBIX 3aHATHM, IMpeAyCMOTPeHHBIX 00Opa3oBaTe/bHOU
MPOrpaMMOM, OCHaIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefcTBaMH 00yueHUs, KOMITbIOTepaMH.

[MTomerieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLUXCsl OCHAIlleHbl KOMIbIOTEPHON TeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

ITporpamMma coctapsieHa B cooTBeTcTBUU ¢ TpeboBaHusmMu OC HHI'Y 10 HampaBieHHIO T0IOTOBKH
01.04.02 - ITpuknazHasi MaTeMaTHKa U UH(POpMaTHKa.

Agstop(b1): 3on0Tbix Hukonaii FOppeBrd, JOKTOp (U3MKO-MaTeMaTHUeCKHX HayK, JOLEHT
KyctukoBa BanentuHa JIMUTpreBHa, KaHAUAAT TEXHUYECKUX HaYK, JOLIeHT.

3aBeayroumii kadeapoii: Meepos Mocud boprcoBny, KaHAUaT TeXHUYECKUX HayK.

ITporpamMmMa ozob6peHa Ha 3ace/jlaHUM MeToANuUecKoi Komuccuu ot 13.12.2023, mpoTtokos Ne 3.
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