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1. Heab, 3a1a44 ¥ IVIAHUPYEMbI€e Pe3yJbTATHI 00y4YeHHs M0 JUCHHUILITIMHE
(Lenv u 3a0auu oceoenust oucyuniunsi, coomeemcemeayiouue yeau OIT)

[lenbro ocBOEHUS AuCHUIUIMHBL HelpoceTeBble TEXHONOTUM sBIsAeTCA Llenbro
OCBOEHUs AucuuILiHbl «HeilpoceTeBble TEXHONOTUWY SBIsAETCS (DOPMHUpPOBAHUE Y
CTYJAEHTOB TEOPETUYECKUX W MPAKTUYECKUX 3HAHUUA O COBPEMEHHBIX HEUPOCETEBBIX
TEXHOJIOTUSAX, OCHOBAaX NMPOECKTUPOBAHHS APXUTEKTYPbl HEUPOHHBIX CETEHW, METOAAX
rIIyOOKOTro 00yUYeHUsI.

3ajayaMy  JUCLMIUIMHBI  SBISIIOTCA:  3aJadaMM  W3Y4YEHUS JUCLUILIMHBI
«HelipoceTeBble TEXHONOTMM» SIBISIOTCS: -(hOpMHpOBaHHE 0a30BOr0 MOHATUHHOTO
anmapata NPUHIUNOB (DYHKIMOHHUPOBAHUS HMCKYCCTBEHHBIX HEHPOHHBIX CETEH H
METOJIOB MX OOy4YeHHs; -3HAKOMCTBO C COBPEMEHHBIMH HEHPOCETEBBIMHU
TEXHOJIOTUSIMH; - U3YUEHUE CPEACTB Pa3pabOTKH M MPOEKTHUPOBAHUS MCKYCCTBEHHBIX
HEHPOHHBIX ceTel; -(OPMUPOBAHHE YMEHUH W HAaBBIKOB PEIICHUA MPAKTHUYECKHX
3aJa4 ¢ IPUMEHEHUEM TITyOOKOro 00y4YeHHs.

KomnereHumu u UHIMKATOPBI, PopMUpyeMble y 00yUaromuXxCs:

Koza u HauMeHoBaHNE KOMIIETEHIIUH Kon v HanMeHoOBaHME HHIMKATOpa
OIIK-2 CnocobeH pa3pabaTbIBaTh OIIK-2.1 Pa3zpabarbIBaeT anropuT™bl JUIs
OpPUTHMHAJIbHBIE AITOPUTMBI U peleHus npoecCUOHATIBHBIX 3a1a4
porpamMMHBIE CpecTBa, B ToM uncie ¢ | OIIK-2.2 PazpabaTsiBaeT nporpaMmMHbIe
HCIOJIb30BAHUEM COBPEMEHHBIX CpeZCTBa pelleHus NpopecCuoHaIbHbBIX 3a/iay, B
MHTEJJIEKTyaJIbHbIX TEXHOJIOTUM, AJIs TOM YHCJIE C UCIOJIb30BAHUEM COBPEMEHHBIX
peneHust mpoecCHOHANBHBIX 3a/1a4; MHTEJUIEKTYaJIbHBIX TEXHOJIOTHM

2. Mecto nucuuninHbl B cTpykrype OII
[IpeamecTByromme TUCIUIUIMHBL (MoaynH), mpaktuku, HUP, np.
[Tocnenyromue qucuumuinebl (Moaynn), npaktuku, HUAP, ap.

3. CTpyKTypa M coep:KaHue JUCIHUITHHBI
3.1. CTpyKTYpa THCHMILIHHBI
JUist ouHO popMBbI 00yUEHUS

Bug yuebHoit paboThl ngo E;:gg CeMeZTp(H)

OBIIIAS TPY IOEMKOCTb JIUCLIILJTMHBI 586 | 211 211
KOHTAKTHAS PABOTA

AYJINTOPHAS PABOTA 1,33 48 48
Jlexuu 0,44 16 16
[pakTHyeckue (CEMUHAPCKHUE) 3aHATHS 0,44 16 16
JlaGopaTopHbie paboTHI 0,44 16 16
CAMOCTOSITEJIbHASI PABOTA OBYYAIOIIETOCSI 453 | 163 163
[IpopaGoTka yueGHOro MaTepuana 3,56 128 128
KypcoBoii IpoexT 0 0 0
Kypcosas pa6ora 0 0 0
[ToAroToBKa K IMPOMEKYTOYHON aTTECTALUK 0,97 35 35
[IpoMexxyTouHast aTTecTanus: :;




3.2. Conep:kaHue IMCHUIJIMHBI, CTPYKTYPUPOBAHHOE 0 pa3jejiaM U BHAaM
3aHATUN

Paznemnst Pacnipenencuue ®opmbl 1 | IHIEKCHI HHIUKATOPOB
JTUCIIATUTHHBI 2 TPYAOEMKOCTH BUJI bopMHpyeMbIX
§ 110 BUJIaM y4eOHOM paboThl | KOHTpOJIA KOMITETEHITHIA
o = G G
S Bl BB
Pasnen 1 7 5 3 -1 TK1
Paznen 2 0 TK2
Dk3ameH 35 35 OM1
Hroro 3a 2 cemectp 7 5 3 -1 0
UTOI'o 7 5 3 -1 0

3.3. Conep:kaHue IMCUUIIMHBI
Cemctp 2

Pa3znen 1. BeeneHne B HEMPOHHBIE CETH
Tema 1.1 OCHOBBI HEHPOHHBIX CETEM

Hcropust pa3BUTHS HEMPOCETEBBIX TEXHOJIOIUI. 3aa4uM, PEIIaeMbI€ ¢ TIOMOILBIO
HEUPOCETEBBIX TEXHOJIOTUH.
OCHOBBI HEHPOHHBIX CEeTEN. broIOrnuecKrne aCleKThl HEPBHOM AEATEIHHOCTH.
Hetipon. Akcon. Cunarc. Pednexropnas nyra. LlenTpanbHas HepBHas CUCTEMA.
Mopenu uCKycCcTBEHHOTO HelipoHa. DyHKIIMM akTUBaUWK. ba3oBas apXuTeKkTypa
HeHpOoHHBIX ceTeil. O0yuenue ¢ yunreneM. OCHOBHAS TEPMUHOJIOTHSL.

Tema 1.2 IloHOCBSI3HBIE CETU MPSAMOTO PACHPOCTPAHECHHUS

[TonmHOCBSI3HBIE CeTH MPAMOTO pactipocTpanenus. [Ipeogonenne mpoOiaemMbl
XOR. O0y4eHue HEHPOHHOM CETH C MOMOIIBIO AITOPUTMa 0OPATHOTO
pacnpoctpaneHus omuoOku. [TonsTre oOyvaromiero kousetiepa (Pipeline).

Tema 1.3 CBepTouHbIE HEHPOHHBIE CETU

Onepauus cBepTku. B3aumuas koppessiuus. PenentuBHoe none. Kackan
ceeprok. I'pynmuposka (pooling).

Tema 1.4 [IpoaBuHyTHIE METOABI O0yUEHUS

Mertoabl 60pr0OBI ¢ IepeoOydueHrneM. AyrMeHTalus JaHHbiX. baty-
HopMaym3anus. Perynspuzanus TuxoHosa. Lasso perynspuzanus. Dropout.

Pa3znen 2. HeiipoceTeBble TEXHOJIOTUA

Tema 2.1 Texnonoruu nepegaun ooydenus Transfer Learning



Texnomoruu nepenaun 3Hanuii Transfer Learning / Domain adaptation.
JlooOydeHwue ceTH, MmoAcTpoiika mapameTpoB Fine Tuning. Mcnons3oBBanue
npenoOydeHHbIX ceTeil. COBpeMEHHBIC CBEPTOYHBIC ApXUTEKTYPBI

Tema 2.2 ABTOsHKOJIephl. BapualinoHHble aBTOIHKOIEPHI.

ABTOKOIMPOBILUKH. ApXUTEKTypa IHKOAep-1ekoaep. OOHapyKeHue aHOMaIUi
B JJAaHHBIX C IOMOIIbIO aBTOAHKOAEpa. ['eHepaTuBHbIE Moenu. BapuanuoHHble
aBTO3HKOAEpHl VAE.

Tema 2.3 ['eHepaTUBHBIE TEXHOJIOTHUH

CoBpemenHble apxUTEKTYpbl. [lopoxkaatomue (reHepaTUBHbBIE) COCTA3AaTEIbHbBIE
HEWpOHHBIE ceTu. I 'eneparop. uckpuMuHaTop.

Tema 2.4 HeitpoceteBbie TexHomoruu B NLP

O6pa60TKa CCTCCTBCHHOI'O A3bIKA C IIOMOIIBIO HGﬁpOHHBIX CETeH.

Knaccuduxkanus tekcra. PekyppeHTHble HelipoHHbIE ceTu. ApXutekTypsl LSTM
(Long Short-Term Memory) u GRU (Gated Recurrent Unit).

3.4. TeMaTH4YeCKH IVIAH NPAKTHYECKHUX 3aAHATHHI

1. TexHonoruu pa3zpaboOTKH U 0Oy4YEeHUS] HEHPOHHBIX ceTed. 3HAaKOMCTBO C C
00JauHBIMM MHCTpYMEHTaMU. 2. PemieHue 3aauu perpeccuu ¢ NOMOUIbI0 HEUPOHHOM
cetu. 3. [IpenckazarenbHas aHAJIMTUKA HA OCHOBE HEUPOHHBIX cereld. 4 TexHonoruu
pacmo3HaBaHMsl ~ M300paKEHWU Ha OCHOBE CBEPTOYHBIX HEUPOHHBIX ceTed. 5
HeiipoceTeBble TEXHOJOTMM B aHalW3e OWMOMEIUIMHCKUX JaHHBIX. 6. AHanus
BPEMEHHBIX PSAIOB C IMOMOIIBIO HEMPOHHBIX CeTEW. BhIsBICHNE aHOMAINI B JAHHBIX.
7. HeiipocereBbie TexHosornn B NLP. 8. Texnonoruu mHpepeHca HEHpOCETEBBIX
MOJENEN.

3.5. TemaTuyeckuii IJ1aH J1a0OPATOPHBIX padoT

1. Peanuzamusi mepcentpoHa u ero oOydenue. 2. Bpenenuwe B (peliMBOpKU
rinybokoro ooyuyenus Pytorch /Tensorflow. Tensopsl. 3. ApXuTeKTypa MOJIHOCBI3HON
HEHPOHHOM CeTU U ee 00yueHue. AJTOPUTM OOPAaTHOTO PACIIPOCTPAHEHUS OIMUOKU. 4.
Omnepanusi CBepTKU. APXUTEKTypa CBEPTOYHBIX HEHUPOHHBIX ceTeld. 5. CermeHTanus
n300paxkeHnii ¢ mnomolplo HelpoceTeBbix apxutektyp FCN, Segnet, Unet 6.
ABTO3HKOAEPHI. BapnanmoHHble aBTOHKOAEPHI. 7. PEKyppeHTHbIE HEWPOHHBIE CETH
(RNN, LSTM, GRU) 8. I'enepatuBHO-COCTSA3aTEIbHBIC HCHPOHHBIC CETH.

3.6. Kypcosoii npoekT /kKypcoBasi padora

JlaHHbIN BuA pabOThI HE MPEAYCMOTPEH YUEOHBIM TJIAHOM.

4. OneHuBaHHE Pe3yIbTATOB 00y4eHUs!

OneHnBaHNE PE3yIbTaTOB O0YUEHUS IO JUCIUILINHE OCYIIECTBIISETCS B paMKax
TEKYIIETO KOHTPOJII M TPOMEXKYTOYHOW aTTeCTally, MPOBOJUMBIX IO OallIbHO-
petitunrosoii cucteme (bPC).



[IIxana olleHKH pe3yJIbTaTOB OOYYEHUS MO0 JUCIUTIINHE:

YpoBeHb c(hOPMHUPOBAHHOCTH MHJIMKATOPa KOMIICTCHIIUU

Bricokuii Cpeauuit Hunxe Huzkuit
Kon Kon 3armanu- pea CpEIAHEro
KOMII | HHOUKATOP POBAHHBIC ot 85 mo 100 ot 70 mo 84 oT 55 o 69 or 0 nmo 54
c- a pe3yJIbTaThl IIxama oneHUBaHUA
TEHI] | KOMIETEH | OOyd4eHus 1o Hey/10B-
YIOBJIET-
nn oun AACHHITIIMHE OTJIUYHO XOpo1Io JIETBOPU-
BOPHUTEIHHO
TEIBHO
3auTeHo HE 3aYTCHO
3HaThb:
- OCHOBBI
TEOpHUn
HEUPOHHBIX
ceTeH, B TOM
YHUCIIe
pa3nuyHbIE
riryOoKo XOPOIILIO 3HAET
APXUTEKTYPBI
. ITOJTHO 3HAET OCHOBHBIE
HeI/IpOHH])IX
. MAaTEMAaTHYECK | MaTeMaTH4eCK
ceTe 1 HE CTPYKTYPHI HUEC CTPYKTYPhI He sHaet
AITOPUTMBI UX PYKTYP PYKTYP 3HAeT 0a30BbIX
) B OCHOBE B MOCTPOCHUH .
o0yJeHus; o 0a30BbIE IOHATUM, HE
MOCTPOCHUS HEHPOHHBIX
- o 9 MTOHSATHS 3HAET KakK
HeI/IpOHHBIX CC€TCH, 3HACT “
MaTeMaTHYECKH 9 HEHPOHHBIX oOyuaercs
ceTei, 3HaeT AITOPUTM 9 >
€ CTPYKTYPBI H ceTel, 3HaeT HEHpOHHAs
aNTOPUTM obpaTHOTO
HpI/IH]_[I/IH])I nux aJ'IFOpI/ITM CC€Th, HC 3HACT
o0OpaTHOTO pacnpocTpaHeH
006001IeHNs Ha backprop, KaK OIICHUTH
pacrpocTpaHeH Usl OLITHUOKH,
MOCTPOCHUE OCHOBHEIE KauecTBO
Ys OIIMOKH, HEKOTOPBIC
BBIYUCIIUTCIIBH MeTpI/IKI/I OGy‘-IeHI/IH
COBpPEMEHHBIE | COBpPEMEHHBIE
bix 6H0K0B APXUTCKTYPhI APXUTCKTYPbI MOACITH
HEUPOHHBIX P YPBL, p YPBL,
. METPUKHU OCHOBHBIE
ceTen, KauecTBa METPUKH
OIIK - OCHOBHEIE ’ p
OIIK-2.1
-2 METOMBI U
ANTOPUTMBI
TITyOOKOTO
obyueHwus.
YMeTh:
yMeeT
AHAJIM3NUPOBATH
MOCTABJICHHY O
yMeer
- 3a1a4uy u
aHATU3UPOBATh
aHAJTU3UPOBATh MpeuIarath
MOCTaBJICHHYIO yMmeeT HE yMeeT
MOTU(PHUKAIINH pelieHus Ha
3a7a4y u moaoupaTh nmoaduparh
1 HOBEIE OCHOBE o
. npejiaraTh HeHpoceTeRy a/IeKBaTHYIO
CpeacTBa HEHPOCETEBBIX -
. pelieHus Ha 10 HEHPOCETEBYIO
HpOTpaMMHOFO TCXHOJIOTHUH,
OCHOBE TEXHOJIOTHIO TEXHOJIOTHIO
obecrieueHUs YwMmeer N
HCI/IpOCGTeBBIX JUIS peIHeHI/ISI JJIA peHIeHI/IH
U1 CO3JIaHUS 000CHOBBIBATH . "
. o TEXHOJIOTHM, | IIOCTABIEHHO | IOCTABJIEHHOM
HEHUPOCHUCTEM U CBOI1 BEIOOD 9
000CHOBEIBATh i 3a7a4n. 3aauH.
HUHTEJUICKTYalb | apXUTEKTYpPhI U .
CBOH BEIOOP
HBIX CHCTEM TEXHOJIOTHH ADXHTEKTYDLL:
0o0yueHUs; P M
VYmeer

HUHTEPIPETUPO




BAaTh BBIXOJIBI
MOJIENN
Bnaners:
Bnageer
Bnageer Buageer
MPOJIBUHYTHIM
OCHOBHBIMU OCHOBHBIMU
U CpEJICTBAMHU
cpeJcTBaMu cpeJcTBaMu
CO3J1aHMs
o CO3JIaHUS CO3JIaHHS
- cpeacTBaMu HEHPOHHBIX . -
. HEHPOHHBIX HEHPOHHBIX He Bnanmeer
CO3JIaHHA U cerei . .
cerei cereit cpeJcTBaMu
oOydeHus Pa3IUYHBIX
. Pa3NIUYHBIX 0a30BBIX CO3JIaHHA U
HEHPOHHBIX APXHUTEKTYP.
. ApPXUTEKTYP. APXHUTEKTYP. o0yueHus
ceTen Braaneer %
Bnaneer Bnaneer HEUPOHHBIX
Pas3INnIHBIX MPOABUHYTHIM "
CTaHJApTHBIMH | 0a30BBIMHU cereit
TUIIOB U CpeCTBaMHU
cpeacTBaMu cpeacTBaMu
o0ydJeHus u
oOy4JeHus u o0ydJeHus u
TECTHPOBAHHUSI
. TECTUPOBAHUS | TECTHPOBAHH
ceTen. - N
ceTen. sI CeTeH.
3Harb:
BBIYUCIIUTEIbH
bie cpeacTBa U | OTIMYHO 3HAET | XOPOILIO 3HAET
3HAET OJIUH
KOMILIEKCHI, 361K Python 361K Python s HE 3HaeT
MIpUMEHSIEMBIE wm C++ , wm C++ | N BBIYMCIIUTENILH
. N ¢dpeliMBOpKO
npu pazpabotke | QpeiimMBOpKH (bpeliMBOpKH B IIYGOKOMO BIX CPEJICTB,
MIPOEKTOB TIIyOOKOTO rIyOOKOTO o6 yquHH MIPUMEHSEMBIX
HelpoceTel n o0OydeHus, o0OydeHwus, Tal}clne KaK’ pu
WHTEJUIEKTYalb TaKue Kak TaKue KaKk paspaboTke
PyTorch u
HBIX PyTorch u PyTorch u IPOEKTOB
Tensorflow, " o
CUCTEM; Tensorflow, Tensorflow, P HelipoceTeil u
-(ppeiiMBopKH oOavyHbIe o0ayHbIe HHTEIIEKTYallb
m1aTQOpMbI
rIyOOKOTO mat(opmbl 1aT(HOPMBI U1 paGOTHL ¢ HBIX
o0OydeHwus, JUTst paboTHI C Ut paboTHI C AP CHUCTEM,;
. . HelpoceTsIMU
TaKue KaKk HelpoceTsIMu HelpoceTsIMU
PyTorch u
Tensorflow
YMeTs:
OIIK-2.2 — CO3/]aBaTh,
MPOBOJIUTH
P YMmeer
OTIaJKy
CO03/1aBaTh,
MPOTPaMMBI
- MPOBOJUTD
OTJIAJIKy Ywmeer
[TOCTABJICHHYO Ymeer
MIPOTPAMMBI C €03/1aBaTh HE yMeeT
3ajaqy C c03/1aBaTh
WCTOJB30BaHKE | IPOrPaMMBI C c03/1aBaTh
y4eToM MIPOTPaMMBI
M WCTIOJIb30BaHHe MPOTPaMMBI C
MOCIIETHUX c
COBpPEMEHHBIX M WCTIOJIb30BaHKe
TEOPETUYECKUX HCTIONB30BaH
" WHTEJUIEKTYallb | COBPEMEHHBIX en M
HBIX MHTEIUICKTYallb . HEHpOoCeTeBbIX
NPaKTHYECKUX . HEeHpoceTeBbl N
OCTHIKEHMH B TEXHOJIOTHH, HBIX X MoTEe Mojieneit
ONNX ( Open TEXHOJIOT M
obnactu
HCKYCCTBEHHOT Neural
Y Network
0 UHTEJUIEKTa U
. Exchange )
HeHpoceTeBbIX
TEXHOJIOTUH
Bnaners:
- TexHonorweii | Ommuno | BIIaJIeeT BJIaJICeT HE BIIAJICET




00BEKTHO- BJaJeeT OCHOBHBIMU 0a30BBIMHU 0a30BBIMHU
OPUEHTUPOBAHH | TE€XHOJOIMSMU | TEXHOJOIMSAMHU | TEXHOJIOTUSIM | TE€XHOJOTHSIMHU
oro cOopku u cOopKH U 1 cOOpKH H cOOpKH U
IPOTrPaMMHUPOB 3alycKa 3aIycka 3aIycka 3arycka
aHMA Ha A3bIKE IIPOTPaMM C IIPOTPaMM C IIPOTPaMM C IIPOTPaMM C
Python wu HCIONb30BAaHKUE | UCIOJIb30BAHHUE | HCIIOJIB30BaH | UCIOJIb30BAaHHE
CH++ nns M M HeM M
pa3pabOTKU U | HEMpOCETEeBBIX | HEMPOCETEBBIX | HEHPOCETEBBI | HEHPOCETEBBIX
TECTUPOBAHUS MoOAyJIeH, MOAYyJIEH, X MOZyJEH. MOZyJel
MOJENeN BIIaJIEET BJIAZIEET
MaIInHHOTO TEXHOJIOTHEH TEXHOJIOTHEeN
o0ydeHus; nHpepeHca,Hai nH(pepeHca.
— TEXHOJIOTUEH p., ONNX
cOOpKHU U RUNTIME
3aIrycKa
MOZYJIEH CIOEB
HEUPOHHOMU
CETH B PEIKUME
oOydeHus u
uH}epeHca.

5. YueOHo-MeToqu4ecKoe U HHPOPMAIMOHHOEe o0ecrieyeHHe THCIMIIIMHBI
5.1. YueOHO-MeTOAMYECKOE OOecTiedeHHe

5.1.1. OcHoBHas nuTeparypa

1) PoctoBiieB B. C. UckyccTBeHHBIE HEMpOoHHBIE ceTH : yueOHuk / B. C.
PocroBies, 2023. - 214 c. - Tekcr : anektponusiif. URL:
https://e.lanbook.com/book/310184, ObC Jlaub

2) XmuBaenko JI. B. [IpakTrka HeipoceTeBOro MOACIUPOBAHUS : yUeOHOE
noco6wue / JI. B. XnuBuenko, ®. A. [TarakoBuy, 2023. - 197 c. - TekcT : 2I€KTPOHHBIIA.
URL.: https://e.lanbook.com/book/173811, DBC Jlaus

5.1.2. JlononHUTENbHAS TUTEpaTypa

1) Octpoyx, Aaapeit Biragumuposrud. CHCTEMBI HICKYCCTBEHHOTO MHTEIIICKTA :
monorpadusi / A. B. Octpoyx, H. E. Cypxona, 2019. - 228 c. - TeKCT : 2JIeKTPOHHBI.
URL.: https://e.lanbook.com/book/113401

2) IlonsikoB A. E. OCHOBBI TEOpUH MHTEJUIEKTYAJIBHOTO YIIPABICHUS
sHEprocoeperaromuMu pexxumamu : yaeoHoe nocodue / A. E. ITonskos, M. C. IBanoB
; mog pen. A. E. Ionsaxona, 2022. - 282 c. - Tekcr : anekrponHsiif. URL:
https://e.lanbook.com/book/261242, OBC Jlanb

5.2. MudopmanuonHoe obecnedeHune

5.2.1. DneKTpOHHbIE U HHTEPHET-PECYPCHI




HaumMmeHoBanue

CcbhLIKa

Name

URI

5.2.2. IlpodeccrnonanbHbie

CHCTCMBbI

IIpusooumcs nepeuens

5.2.3. JlunieusnoHuoe "

oOecrieyeHne QUCIATUINHBI
IIpusooumcs nepeuens

CBOOO/THO

0a3pl  nmanHHBIX [/ HH(bOpMaIMOHHO-CIIPAaBOYHBIC

pacnpocTpaHsieMoe  MPOTrpaMMHOE

6. MaTepuaJbHO-TEXHUYECKOE O0ecTeuyeHue U CIUIIMHbI

HaumenoBanue Buaga

HaumeHnoBanue y4ueOHOIM

y4eOHOU pabOThI ayIUTOPHH, [Tepeuennr HEOOXOIUMOTO OOOPYIOBAHUS U
CIIELUAIU3TPOBAHHOU TEXHHYECKUX CPEJICTB O0yUCHHS
J1abopaTopun
Jlexmun Y4eOHas ayuTopus Jis Criennanu3upoBaHHAS yueOHas Me0elb,
MPOBE/ICHUSI 3aHATHI TEXHUYECKUE CpPEeACTBA OOYUEHHS, CIy)Kallue IJIs
JICKIIMOHHOTO THIIA [IPEICTABICHUSA y4eOHOU nHpopmaruu
0oibIION  ayauTopuu  (MYJIBTUMEIUNHBINA
OPOEKTOp, KOMIbIOTEp (HOYTOYK), SKpaH),
JIEMOHCTPAIIMOHHOE  000pYZOBaHUE, Y4eOHO-
HarJsAHbIe TOCOOUS
[TpakTnaeckue Vuebnas  aymuropus  uiA | Crienuaan3upoBaHHAs yaeOHast Me0eb,
3aHATHA HPOBEACHNA 3aHATHH | TeXHMYECKUE cpeacrsa o0OydeHus
CEMUHAPCKOTO THANA, | (MyIbTUMEOUIHBIA ~ MPOEKTOp,  KOMIIBIOTEP
TPYNNOBLIX M MHAMBHAY- | (4oy1GyK), SKpaH) H Ap.
AJIbHBIX KOHCYJIbTAllUH,
TEKYLICTO KOHTPOJIA n
MIPOMEKYTOYHOM aTTECTALUU
JlabopaTopHbIe YyeOHas 1aboparopus Crienuanu3upoBaHHON nabopaTopHOe
paboTh « », o0opyoBaHue 1Mo MpoduIIo J1adopaTopHu:
KomrnbrotepHblii Kiace ¢ CrnenuanusupoBaHHas yueOHast Me0elb,
BbIXOZI0M B MIHTEpHET TEXHUYECKHE cpeacrBa oOyueHus
(MyIBTUMEIUUHBI ~ MPOEKTOP,  KOMIIBIOTEP
(HOYTOYK), 9KpaH), JINIIEH3UOHHOE
porpaMMHoOe obecrieueHue
KoMnbroTepHbIii Ki1ace ¢ CrnenunanusupoBaHHas y4deOHas MeOenb Ha 30
BbIxozioM B MHTepHer B-600a | mocamounsix  mect, 30  KOMIBIOTEPOB,
TEXHUYECKHE CpeAcTBa 00ydeHus (MyJIbTHME-
TUHHBIA  TPOEKTOP, KOMIBIOTEP (HOYTOYK),
JKpaH), BHJICOKAMEPHI, IporpaMMHOE
obecrieyeHue
CamocrosTtensHass | KommbroTepHbIii Kiiace ¢ Cnenmamm3upoBadHas yueOHass mebenp Ha 30
pabora BeIxozioM B MuTeprer B-600a | nocamounsix  mect, 30 KOMIBIOTEPOB,

TEXHUYECKHE CpeAcTBa 00y4deHus (MyJIbTHME-
TUUHBIA  TPOEKTOP, KOMIBIOTEP (HOYTOYK),
JKpaH), BHJICOKAMEPHI, IporpaMMHOE
obecrieyeHue

YuTaapHBINA 3a11
OubInOTEKHU

Crnenpanu3upoBaHHas MeOellb, KOMITBIOTEPHAs
TEXHHKA C BO3MOKHOCTBHIO BbIXO/Ja B I/IHTepHeT )41
obecnieuenuem noctyna B JUOC, skpaH,




MYJIbTUMEAUNHBIN IIPOEKTOP, IPOrpaMMHOE
o0ecrieyeHue

YyeOHas ayquTopus Jis Croen
BBIIIOJIHEHUA KYPCOBOI'O
npoekTa (KypcoBoit paboThl) | y3ppopanmas Mebelb, KOMIBIOTEPHAsA TEXHHKA

(yKasbiBaeTcs Mpu C BO3MOXXHOCTBIO BbIXoma B VHTepHEeT W

namamn KP/KIT n rakoit obecrnieueHreM JoCTyTa B DOUOC,
ay TN TOPHH )
IPOrpaMMHOE 00ECIICUCHHE

7. Oco0eHHOCTH OpraHU3aNuMu 00pPa3oBaTeIbHON AeITeJILHOCTH AJIs1 JHUIL C
OrpaHN4YeHHBIMHU BO3MOKHOCTSIMHU 3/I0POBbSI 1 MHBAJIU/I0B

JIuma ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) U mHBaMMIbl UMEIOT
BO3MOKHOCTh O€CIHpPENSITCTBEHHO MEpPEMENaTbCsi W3 OJHOIO y4eOHO-IadopaTopHOro
KOpIlyca B Jpyroi, TOJHATbCA HAa BCE OTAXKU Yy4e€OHO-Ia0OpPaTOPHBIX KOPIYCOB,
3aHUMaTbCd B YYEOHbIX M HHBIX IOMEUIEHHSIX C YYE€TOM OCOOEHHOCTEU
NCUXO(U3UIECKOTO PA3BUTHS U COCTOSIHUS 37J0POBBS.

Jist oO0yuenuss mun ¢ OB3 ¥ MHBanWI0OB, MMEIOIIMX HAPYUICHHS OINOPHO-
JIBUTATEJIBHOTO anmnapara, 00ecredeHbl YCIoBus OeCpens i TCTBEHHOTO JIOCTYTa BO BCE
yueOHble mnomenieHus. MHpopmanns o CHelUalbHbIX YCIOBUSX, CO3JaHHBIX JIs
oOyuatomuxcs ¢ OB3 u wuHBaiMIOB, pa3MelleHa Ha cailTe yHHUBEpCUTETa
www//kgeu.ru. Mimeercst BO3MOKHOCTh OKa3aHUsI TEXHUIECKOM MMOMOIIIN aCCHCTEHTOM, a
TaKKe YCIIYT CYpJONEPEBOTUUKOB U TU(PIOCYPAOIEPEBOAUUKOB.

JUtst aganranyu K BocupusTHio aunamu ¢ OB3 u mHBamugamu ¢ HapyLIEHHBIM
CIIyXOM CIPaBOYHOrO, Yy4eOHOro MmaTepuana MO0 JUCHUILIUHE OO0eCreunBaroTCs
CJIEIYIOIINE YCIOBUS:

- JUIs JIy4IlIed OpUEHTALMU B ayIUTOPHUH, IPUMEHSIOTCS CUTHAJIbI OMOBEIICHHUS
O HayaJjle 1 KOHIIE 3aHATHUsA (CIOBO «3BOHOK» MUIIETCS HA TIOCKE);

- BHUMaHUE CIa0OCbIIalero Oo0ydYarolerocsi MpUBJIEKAeTCd MeAaroroM
YKECTOM (Ha IJIEYO KJIAJETCs pyKa, OCYIIECTBIISECTCS HEPE3KOE MOXJIONbIBAHUE);

- pazroBapuBasi ¢ 00y4aroluMCcs, NEAAaroruyeckuii pabOTHUK CMOTPUT Ha HETO,
TOBOPUT SICHO, KOPOTKUMU TPEIJIOKEHUAMHU, oOecrieunBas BO3MOXKHOCTh YTEHHSI 10
ry0am.

KoMnieHcanmst 3aTpyAHEHMI pPEYEBOr0 W HMHTEIUIEKTyaJIbHOTO PAa3BUTHSA
CJIa0OCTBIIAIINX 00YYaIOUINXCS TPOBOAUTCS ITyTEM:

- HCTIOJIB30BAaHUS CXEM, JUArpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTALUI C
TUIIEPCChIIIKaMU, KOMMEHTUPYIOIIKUMHU OTIEIbHbIE KOMIIOHEHThI H300paXeHMs;

- pEryJIIpHOTO TMPUMEHEHHUS yHOpaXHEeHWH Ha rpaduueckoe BbIJIEICHHE
CYILIECTBEHHbBIX MPU3HAKOB MIPEIMETOB U SBJICHUN;

- oOecrieueHHs] BO3MOXKHOCTH JUIsl  0OydYaromerocs MOJyYduTh aJpPECHYIO
KOHCYJIbTAILIMIO TIO 3JIEKTPOHHOM MOYTE 10 MEPE HEOOXOIUMOCTH.

Jlnst agantanuu K Bocnpusitrio Jintamu ¢ OB3 v MHBaIMIaMu ¢ HapyIICHUSIMU
3pEHHUs CIPABOYHOTr0, Y4eOHOI0, MPOCBETUTENILCKOTO MaTepuana, mpeyCMOTPEHHOTO
o0pa3oBaTeNbHONl IPOrpaMMoil MO BBIOPAHHOMY HAMpPAaBICHUIO MOATOTOBKH,
00eCneunBarOTCs CAEAYIOIIUE YCIOBHUS:

- BeJIeTCs ajanTaius opUIMaIbHOTO caiiTa B ceTu MIHTepHET ¢ y4eToM 0CcoObIX
NOTPEOHOCTEN MHBATUAOB MO 3PEHUI0, 0OECTIEYMBACTCS HAIMYKME KPYMHOIIPU(TOBOIA



http://www.kgeu.ru/

CIPaBOYHOM MHGOPMALIMK O PACIUCAHUU YUEOHBIX 3aHSITHIA;

- IelaTOTHYeCKUid  pabOTHUK, ero cobOecemHUK (TIPU  HEOOXOIUMOCTH),
IPUCYTCTBYIOIIME Ha 3aHSATHH, MPEICTABISIOTCS OOyUYaIOIIUMCS, MPU ITOM KaxIbIi
pa3 Ha3bIBaeTCs TOT, K KOMY MeIaroruyeckuii paboTHUK oOpalaeTcs;

- ICHCTBUS, KECTHI, MEPEMEIICHUs MEeAarornyeckoro paboOTHHUKAa KOPOTKO H
SICHO KOMMEHTHUPYIOTCS;

- meyaTHass WHQOpMANMS TPEAOCTaBIsAeTCS KpymHbIM 1mpudtom (oT 18
MIYHKTOB), TOTAJILHO 03BYUYHBAETCS,

- oOecrieunBaeTCsi HEOOXOIUMBIN YPOBEHb OCBEUIEHHOCTH MTOMEIICHUH;

- IPEJOCTABIIACTCS BO3MOXKHOCTh HCIOJIb30BaTh KOMIIBIOTEPHl BO BpeMs
3aHSATUN U MPABO 3aIMCH 00BSICHEHUH Ha TUKTOMOH (110 JKEIaHUIO0 00yJarOITUXCs).

dopMa mpoBeACHUS TEKyHIEH W  IPOMEXKYTOYHOM  aTTecTaluu s
oOyuatomuxcs ¢ OB3 u MHBaIMI0OB omnpezensercs NeAarorndyeckuM pabOTHUKOM B
COOTBETCTBUM C Y4eOHbIM IaHoM. IIpu HeoOxommmoctu oOywatomemycs ¢ OB3,
WHBAJIHUY C YYETOM HMX WHAMBHAYAIBHBIX MCUXO(U3MUECKUX OCOOCHHOCTEH aeTcCs
BO3MOXXHOCTh TPOUTH MPOMEKYTOUHYIO aTTECTAIlMI0 YCTHO, MUChMEHHO Ha Oymare,
MUCHPMEHHO Ha KOMIIbIOTEpE, B (popME€ TECTUPOBAHHUSA M T.II., JINOO MPETOCTABISAETCS
JIOTIOJTHUTEIHHOE BPeMsI JIJIsl IOATOTOBKH OTBETA.

8. MeToauyeckue peKOMeHIAUMU /Jisl NpenojgaBarelieii Mo OpPraHu3aNuu
BOCIIMTATEJbHOH PA0OTHI ¢ 00YYAKIMMHUCH.

Meroanueckoe obecriedeHue Mmpolecca BOCIUTaHUSI 00YyYarOIUXCsl BHICTYAET
OJHUM U3  OMNpenessionmx  (akTOpoB  BBICOKOTO  KauecTBa  0Opa3oBaHUS.
[IpemogaBaTens By3a, AEMOHCTPUPYS BBICOKHN NPOGECCHOHAIN3M, 3PYIHUIHIO,
YETKYI0 TPaXIAHCKYIO TMO3UINI0, CAMOJUCIIUILINHY, TBOPUECKUN MOAXO/ B PEHICHUU
npodecCHOHANBHBIX 3a7ad, B XojA€ 00pa3oBaTeNIbHOTO Ipoliecca CHOCOOCTBYET
(OpMHPOBAHNIO TAPMOHUYHOMN JINYHOCTH.

[Ipn peanuzanuu JUCUUIUIMHBI TpPENojAaBaTelb MOXET HCIOJIb30BaTh
CJIEYIOIIE METO/Ibl BOCIUTATENbHOU PabOThI:

- MeTonabl (OpMUPOBaHUS CO3HAHMS JIMYHOCTU (Oecena, OUCHYT, BHYILIEHUE,
UHCTPYKTaX, KOHTPOJb, OOBSICHEHHE, NpUMEp, CaMOKOHTPOJIb, paccKa3, COBET,
yoexKaCHUE U Ip.);

- METOJbl OpraHu3alliu JEATEIBHOCTH U (HOPMHUPOBAHHS OIbBITA MOBEACHUS
(3amaHue, OOIIECTBEHHOE MHEHHWE, TMeAarorudeckoe TpeOoBaHHWe, TOpYyUYEHHE,
IpUyYeHHE, CO3/IaHNEe BOCTIUTHIBAIONINX CUTYallMi, TPEHUHT, YIIpaKHEHUE, U 1. );

- METOJbl MOTHBAlMW ACSATEILHOCTH U TOBEACHUSA (0A0OpeHHe, TOOIIPEHHE
COLIMAJbHOW aKTUBHOCTH, TIOPHIIAHWE, CO3/IaHWE CUTyalluid ycrexa, CO3JaHue
CUTYaIui 7151 SMOIIMOHAIILHO-HPABCTBEHHBIX MEPEKUBAHHI, COPEBHOBAHUE U JIP.)

[Ipu peanuzanuu AUCUUIUIMHBI TPETNOAaBaTelNb JOKEH YUYUTHIBAThH CIEAYIOLINE
HaIpaBJICHUS! BOCIIUTATEIbHON JAESITEIbHOCTH:

I pasxcoanckoe u nampuomuueckoe 60Cnumanue:

- popmupoBaHre y OOYyYArOMMXCS IEJIOCTHOTO MHPOBO33PEHUS, POCCHICKOM
UJICHTUYHOCTH, YBAXKECHUS K CBOCH CeMbe, OOIIECTBY, TOCYIapCTBY, MIPUHSTHIM B CEMbE U
O0I1IECTBE yXOBHO-HPABCTBEHHBIM M COLIMOKYJIBTYPHBIM LIEHHOCTSIM, K HAI[MOHAJIBHOMY,
KyJbTYypHOMY M HCTOPUYECKOMY Haciequio, (OpPMUPOBAHUE CTPEMIICHUS K €ro



COXPaHEHMIO U PA3BUTHIO;

- popmupoBaHKe y 00yUYarOMUXCS aKTUBHOW TPAaKIAHCKOW TMO3WIIMH, OCHOBAHHOMN
Ha TPAJULUOHHBIX KYJbTYPHBIX, JyXOBHBIX M HPABCTBEHHBIX LEHHOCTIX POCCHHCKOTO
oOmecTBa, [ TIOBBIIICHUS CIHOCOOHOCTH OTBETCTBEHHO pPEAM30BBIBATH CBOU
KOHCTUTYIIMOHHBIE NIPaBa U 00S13aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUYECKON KYJbTYpbl O0YUYaIOIIUXCS, PACIIUPEHHE
KOHCTPYKTUBHOI'O y4YacTHsl B IPUHITHUW PEIICHHWM, 3aTPAarMBaroOllMX HMX NpaBa H
WHTEPECHI, B TOM YHUCJIE B Pa3IMYHBIX (OpMAX CaMOOPTraHU3aIUH, CAMOYIMPABIICHUS,
OOIIECTBEHHO-3HAYMMOM JIeATETbHOCTH;

- popMUpOBaHNE MOTUBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTAHOBOK JIMYHOCTH,
MO3BOJISIONIUX MPOTUBOCTOSITH JKCTPEMHU3MY, KCEHOGOOHH, TUCKPUMUHALMMU T10
COLIMAJIbHBIM, PEIUTMO3HBIM, PACOBBIM, HAIlMOHAJIBHBIM IPU3HAKAM, MEXITHUYECKOU
U MEXKOH(ECCHOHAIbHON HETEPHUMOCTH, JPYTUM HETaTUBHBIM COLMAIBHBIM
SIBJICHUSIM.

/LlyxoeHo-npascmeennoe gocnumanue:

- BOCIIMTAaHWE YYBCTBA JOCTOMHCTBA, YE€CTM W YECTHOCTH, COBECTIIMBOCTH,
YBAKECHUS K POAUTENSAM, YUUTEISIM, JIFOASAM CTAPIIErO MOKOJICHHUS;

- popMHUpOBaHME MPUHLMIIOB KOJUIEKTUBM3MA W  COJUIAPHOCTH, JlyXa
MUJIOCEpUsl M COCTPaJaHusl, MPUBBIUKK 3a00TUTHCS O JIIOASIX, HaXOASAIIMXCS B
TPYAHOU )KU3HEHHOU CUTYAINH;

- popMHUpOBaHUE COJNMAAPHOCTH M UYyBCTBAa COLMAIBHON OTBETCTBEHHOCTH IIO
OTHOILLIECHUIO K JIOIAM C OIPAaHUYEHHBIMU BO3MOXKHOCTSIMU 310pPOBbs, IIPEOIOJICHUE
IICUXOJIOTUUECKUX OapbepoB MO OTHOIIEHUIO K JIOASIM C OrpaHUYECHHBIMU
BO3MOKHOCTSIMU;

- popMupoBaHHE SMOLIMOHAIBHO HACBILIEHHOTO M JIYXOBHO BO3BBIIIEHHOIO
OTHOUICHUSI K MHUPY, CHOCOOHOCTH M YMEHHUs MepelaBaTh APYIMM CBOM 3CTETUUECKUH
OTIBIT.

Kynomypno-npoceemumensckoe sochumanue:

- popMUpOBaHUE ICTETUUECKON KapTHUHBI MUPA;

- popmupoBaHue yBakeHUS K KyJIbTYPHBIM LIEHHOCTSM POJHOTO TOpoja, Kpasd,
CTpaHBI;

- MOBBINIICHUE TIO3HABATEILHOW aKTUBHOCTH O0YYaIOIIUXCA.

Hayuno-obpazosamenvrnoe éocnumanue:

- popmupoBaHue y 00yyarouxcs HAyYHOTO MUPOBO33PEHHUS;

- popMupoBaHuE YMEHUS NOTy4YaTh 3HAHUS;

- popMHupoBaHUE HABBIKOB aHajM3a U CHHTE3a MH(OpMallMu, B TOM YHUCIE B
npodeCCHOHAIBHOM 001acTH.
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OneHouyHble MaTepualibl 1O JAucuuIUIMHE HelpoceTeBble TEXHOJIOTUH
NpPEIHA3HAYEHHbl [UIsl OLICHMBAHUS PE3YJbTaTOB OOyYEHHUS HAa COOTBETCTBUE
WHIUKATOPaM JIOCTHUKEHUS KOMITETEHLINN.

OneHnBaHue pe3ynbTaToOB 00yUEHUS MO AUCIUILTUHE OCYIIECTBISIETCS B paMKax
tekymero KoHTpods (TK) u npomexxyTo4uHOH aTTecTalyu, MPOBOJUMBIX MO OaJIbHO-
peritunrosoit cucrteme (bPC).

1.TexHosiornyeckasi Kapra
o Cemectp 2

PeliTuHrOBEIC OKA3aTENN
¥a)
= = o
S = ) 4
m =
= e =
[SENe) = E o °
HaumenoBanue paszena 3 E S S 2 =
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=
Pa3nen. "BBenenue B HelipoHHbIE ceTH" TK 20 0 0-20
Paznen. "HeiipocereBbie TeXHOTOTHH" TK 35 0 0-35
IIpome:xyTouHasi aTTecTanus (3a4eT, IK3aMeH, OM
0-45
KII, KP)
3amanue MPOMEKyTOYHOM aTTeCTaIllH 0-15
B nuceMenHoi hopme 1o Ouiietam 0-30

Texnonocuueckas kapma @opmupyemcs  ONsl KAHCO020 BUOA NPOMEHCYMOYHOU
ammecmayuu ( 3a4ema,’K3amMeHd, Kypcoso2o npoekma uiu pabomeot)

2. OueHOYHbIE MATEPHAJIBI TEKYIIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTecTaluu
[IIkaya oreHKH pe3yabTaTOB O0YUCHHUS 10 AUCIUILIIMHE:

YpoBeHb c(hOpMUPOBAHHOCTH MHJIMKATOPa KOMIIETCHIIUU
N . Hwuxe .
Kox Kox TN — Beicoknii Cpennuit CpOMHETO Husknii
KOMIT | HHOUKATOP POBaHHBIC ot 85 mo 100 ot 70 no 84 oT 55 o 69 or 0 nmo 54
c- a PE3yJILTATEI [ITkana oueHUBaHUs
TEHI] | KOMIETeH | OOyd4eHHus 1o HEY10B-
yIIOBJIET-
An 005071 JTUCITUTLTNHE OTJIMYHO XOPOIIO JIETBOPH-
BOPHUTEIHHO
TEJILHO
3auTeHo HE 3a4TCHO
3HaTh:
- OCHOBBI rIy0oKO U XOPOIIIO 3HACT 3HaeT HE 3HaeT
TEOPUH MIOJTHO 3HAET OCHOBHBIC 0a3oBbIC 0a30BBIX
HEHPOHHBIX MaTeMaTHYeCK | MaTeMaTH4YeCK TOHSATHSI MOHATHH, HE
OIIK OTIK-2.1 ceTel, B TOM ve CTPYKTYpBl | W€ CTPYKTYphl | HEWPOHHBIX 3HAET KaK
-2 ' qHcIe B OCHOBE B IIOCTPOCHHU | CETEi, 3HAeT o0ydJaercst
pasuYHbIC MOCTPOCHUS HEHPOHHBIX aNrOPUTM HeHpoHHAsA
APXUTEKTYPHI HEHPOHHBIX ceTeld, 3HaeT backprop, CETh, HE 3HAET
HEUPOHHBIX ceTei, 3HaeT aJTOPUTM OCHOBHbIE KaK OLICHUTh
cetel u ANTOPUTM 00paTHOTrO METPUKH KaueCcTBO




QITOPUTMBI KX oOpaTHOTO pacnpocTpaHeH 00y4eHus
00yJCHMS; pacrpocTpaHeH | U OUTHOKH, MOJCIH
- Ul OIIUOKH, HEKOTOPbIE
MaTEMaTHYECKU | COBPEMCHHBIC | COBPEMCHHBIC
€ CTPYKTYPBl B | apXUTEKTYphl, | apXHUTEKTYpHI,
TIPUHIHITBI UX METPUKHU OCHOBHEIC
00001IeHNs Ha Ka4yecTna, METPUKHU
MMOCTPOCHUE
BBIYUCITUTEIHH
bIX OJIOKOB
HEHUPOHHBIX
ceTew;
- OCHOBHBIC
METOJIbI U
ANTOPUTMBI
TITyOOKOTO
00y4eHUSI.
YMeTs:
yMmeer
aHAJIM3UPOBATH
MOCTaBJICHHYIO
3a1a4dy u
Y yMeeT
- npeajaraTh
aHAITU3UPOBATh
aHAJIM3UPOBATh pelIeHus Ha
MOCTaBJICHHYIO ymeer HE yMeeT
MoU(DUKATAN OCHOBE
o 3amauy u oI0MPaTh noI0MpaTh
1 HOBBIE HEHPOCETEeBBIX o
. mpeJIaraTh HEHpoceTeBy | aJeKBATHYIO
CpelcTBa TEXHOJIOTHA; .
peleHus Ha 10 HEHPOCETEBYIO
MPOrPaMMHOTO Ymeer
OCHOBE TEXHOJIOTHIO | TEXHOJIOTHIO
obecrieyeHus 000CHOBBIBATh N
N HEHPOCETEBbIX | JUIS PEUICHUS | I PEIICHMUSI
IS CO3JIaHUS CBOH BBIOOD . .
. TEXHOJIOTHI, | MOCTAaBJICHHO | MOCTABICHHOM
HEHPOCUCTEM U | apXUTEKTYPhI U 9
000CHOBBIBATh i 3a1aun. 3aJIa4H.
WHTEJUICKTYaNb TEXHOJOTHH .
CBOi1 BEIOOD
HBIX CUCTEM 00yueHHUs; ADXUTEKTVDLL:
Ywmeer P YPBL:
HHTEPIPETHPO
BAaTh BBIXOJIBI
MOJICIIH
Brnanets:
Bnangeer
Bmageer Bnangeer
MIPOJBUHY THIM
OCHOBHBIMHU OCHOBHBIMHU
U CpeJCTBAMHU
CpeCcTBaMHU CpeCTBaMHU
CO3/1aHuUs
. CO3/1aHus CO3/1aHus
- cpejcTBaMu HEHPOHHBIX . 9
N HEHPOHHBIX HEHPOHHBIX He Bnageer
CO3/1aHus U ceteit . :
ceTeit ceteit CpelcTBaMHU
oOydeHus Pa3IUYHBIX
. Pa3IMYHBIX 0a30BBIX CO3/IaHUS U
HEHPOHHBIX APXUTEKTYP.
. APXUTEKTYP. APXUTEKTYP. o0y4eHus
ceren Buiageer %
Biageer Biageer HEWPOHHBIX
Pa3IMYHBIX MIPOJBUHY THIM N
CTaHJAPTHBIMH | 0a30BBIMHU ceTeit
THIIOB Y CPEJICTBAMHU
CpelcTBaMHU CpelcTBaMHu
00ydeHUs U
o0y4eHus u o0ydJeHus u
TECTUPOBAHHMS
. TECTUPOBAHMS | TECTHPOBAHU
CeTei. . N
CceTei. s ceTel.
3HaTh:
OIIK-2.2 - OT/JMYHO 3HAET | XOPOIIO 3HAET | 3HAET OJMH HE 3HaeT
BBIYMCIUTEIBH | s136IK Python s3b1K Python u3 BBIYHCIUTEIHH




uH]epeHca.

bI€ CPEJICTBA U nim C++ nnmu C++ ¢bpelimMBOpKO BIX CPEJCTB,
KOMIIJIEKCHI, (hperiMBOpKH (GpeliMBOpPKH | B TITyOOKOTO | TPUMEHSIEMBIX
MpUMEHSIEMBbIC rIy00KOTO riryOoKoro o0yueHus, npu
npu pazpaboTke o0yueHus, o0yueHus, TaKue Kaxk pa3paboTke
TIPOCKTORB TaKue Kak TaKue Kak PyTorch u TIPOCKTOB
He#poceTeit u PyTorch u PyTorch u Tensorflow, | wmeiipocereii u
WHTEIUICKTYalb Tensorflow, Tensorflow, 001a4uHbIE WHTEIJICKTYallh
HBIX o0J1auHbIC WNERIAE m1aTQOpMbI HBIX
CUCTEM; 1aThOPMBI m1aThOpMBl | IJIs pabOTHI C CHCTEM;
-(ppeiiMBOpKH JUTSL paboTHI C Ui paboTHI ¢ | HelpoceTs MU
rI1y0OKOTO HEUPOCETIMU HEUPOCETIMU
o0OydeHwus,
TaKue Kak
PyTorch u
Tensorflow
YMeTs:
— CO3/1aBaTh,
MPOBOJHTH
POBOI YMmeer
OTIaKy
CO0311aBaTh,
MPOTPaMMBI
- MPOBOJUTH
OTJIAIKy Ywmeer
[IOCTaBJICHHYIO Ymeer
MIPOTPAMMBI C c03/1aBaTh HE yMeeT
3amady ¢ c03/1aBaTh
WCTIONBb30BaHKEe | MPOrPaMMBbI C c03/1aBaTh
y4eToM POTPaMMBI
M WCTIOJIb30BaHKe MPOTPaMMBbI C
MOCTETHUX c
COBpPEMEHHBIX M WCTIONIb30BaHHE
TEOPETUICCKUX HCTIONB30BaH
" WHTEJUICKTYalb | COBPEMEHHBIX em M
HBIX WHTEJUICKTY b . HEHPOCETEeBBIX
MPaKTUIECKUX . HEHpPOCETEBHI N
OCTHKEHMH B TEXHOJIOTHH, HBIX X MozEet Moeneit
ONNX ( Open TEXHOJIOT M
obnactu
HCKYCCTBEHHOT Neural
Y Network
0 UHTEJUIEKTA U
. Exchange )
HeHpoceTeBbIX
TEXHOJIOTUI
Buiangers:
- TEXHOJIOTUEHN
00BEKTHO-
OpPUECHTUPOBAHH
oro OTnuuHO
POTrPaMMHUPOB BJaJieeT BIIaJieeT
aHWA Ha A3BIKE | TEXHOJOTHIMHU OCHOBHBIMU
BJIasieeT HE BIIaJIeeT
Python min cOopku u TEXHOJIOTHSIMH
0a30BEIMHU 0a30BBIMHU
CH++ nns 3arycka cOOpKH U
TEXHOJIOTHSIM | TEXHOJOTHAMHU
pa3paboTKu 1 MPOTPaMM C 3aIrycka
1 cOOpKH H cOOpKH U
TECTHPOBAHMS | UCIIOJNB30BaHHUE | TIPOTPaMM C
. 3aIrycka 3arrycka
MoJiesel M WCTIOJIb30BaHHe
. MPOTPaMM C MPOTPaMM C
MAaIIMHHOTO HEHPOCETEeBhIX M
. . HCHOJB30BaH | MCHOJIb30BaHUE
00yYeHHS; MOJTYJICH, HeHpoceTeBhIX e y
— TEXHOJIOTHEH BJaJeeT MOJyJIeH, . .
. HeHpoceTeBbl | HEHpPOCETEeBBIX
cOopKH U TEXHOJIOTHEH BIIaJieeT . .
. X MOJLyJIeH. Moyjen
3amycKa nH(pepeHca,Hall | TEXHOJIOTHEH
MOJYJIEN CIIOEB p-, ONNX uHpepeHca.
HEHpPOHHOU RUNTIME
CETH B PEKUME
00yJeHUS 1




OneHka «OTJMYHO» BBICTABISIETCS 3a BBIMOJHCHUE MNOJIHOE GbINOJHEHUE
1aOOpaAmMopHbIX U NpaKkmudeckux pabom 6 cemecmpe; 21y60Koe NOHUMAHUE
NPUHYUNOB NOCMPOEHUsl, MemoO08 U MeXHOI02Ull  00Y4eHUs. HelUpPOHHbIX cemell,
HOHUMAHUE Mempux 00yYeHUs, NOJIHble U COOepHCaAmelbHble OMBembl Ha B0NPOCHI
ounema (meopemudeckutl U NPaKmu4ecKuli 60Npocol)

OneHka  «XOpOIIO»  BBICTABISICTCS 3@  BBHITIOJHCHHE  GbINOJHEHUE
1aOOPAMOpPHBIX U NPAKMUYEeCKUxX pabom 8 cemecmpe, HNOHUMAHUE OCHOBHBIX
NPUHYUNOB NOCMPOEHUs. U Memooo8 00yYeHUs. HEeUPOHHLIX cemell, NOHUMAHUE
MempuKk — o0yueHus,  cooepicameibHble  Omeemvl  HA  GONPOCHl  Oulema
(meopemuyeckuii U NPaKMuyecKuli 60npocsl)

OrneHKa «yA0BJIETBOPUTEIbHO» BBICTABISICTCS 3@ BBITIOJHEHUE GbINOJHEHUE
N1aOOPAMOPHLIX U NPAKMUYECKUX pabom 6 cemecmpe; 4YACMU4yHoOe NOHUMAHUE
OCHOBHBIX NPUHYUNOB NOCMPOEHUSL U MEeMOO08 00YYeHUs HeUPOHHBIX cemell, 3HAHUe
MempuK 00yueHus, omeemvl Ha 8ONPOCHl Oulema (meopemuyeckuil U npaKmuyeckuil
80NpOCYbL)

OlleHKa «HeYyA0BJEeTBOPUTEIbHO» BBHICTABIACTCS 3a cjlaboe W HEIMOJIHOE
BBITIOJTHEHHE J1a0OpaTOPHBIX W TPAKTUYECKUX pabOoT B CEeMeCTpe; HE3HaHUE W
HEMOHUMaHuEe O0a30BBIX IPUHIMIIOB IOCTPOCHUS HEUPOHHBIX CETEH;, HEIMOJHOE H
HESCHOE BBIMIOJIHEHUE TEOPETHUYECKOIo BOMpoca OujieTa; HECIOCOOHOCTh OOBSICHUTH
IPOrpaMMHBIN KOJT IO MPAKTHYECKOW YacTH OusieTa.

3. IlepeyeHb O1IEHOUYHBIX CPEICTB

Kpatkas xapakTepucThKa OLIEHOYHBIX CPEACTB, MCIOJIb3YEMbIX MPHU TEKYILIEM
KOHTPOJIE yCIEBAEMOCTH M IMPOMEXKYTOUYHOM aTTecTallud O0ydYarolerocs 1o
JUCLUIUINHE:



4. Ilepeyennb

KOHTPOJIBHBIX

3aJaHUid  WJHU  HHBIE

MaTepHAaJbl,

HCOﬁXOI[I/IMLle AJIAT OICHKH 3HaHI/Iﬁ, yMCHI/Iﬁ N HABbBIKOB, XapaKTCPU3YOIINX
ITAIlbI (l)OpMI/IpOBaHI/Iﬂ KOMHeTeHHI/Iﬁ B Ipouecce OCBOCHUS TUCHUITJIMHBI

s Trekymero kourpoJs TK1:

[IpoBepsiemas

KOMIICTCHII M.
OPUTHHAJIBHBIC  AJITOPHUTMBbI

OIIK-2:
U TNpOrpaMMHBIE CpEICTBA,

Cnoocoben

pa3pabarbiBaTh
B TOM 4YHCJIE C

HCIIOJIB30BAHUCM COBPCMCHHBIX HHTCIIICKTYAJIbHBIX TGXHOJ’IOFHﬁ, A PCIICHUA

npodeCCHOHANIbHBIX 3aJ1a4
Tect

Bonpoc

Ba PWaHTbl OTBETA

OTBET

HelpoceTteBbimu
TEXHO/IOTMAMM HA3bIBAOT

KOmMnnaekc MHd)OpMaLLMOHHbIX TEXHOJ'IOFMI;'I, OCHOBAHHDbIX
Ha NPUMEHEHUNN KOMMNbIOTEPHbIX ceTen

TeXHONOruM,
MCKYCCTBEHHbIX

KOMNEeKC MHGOPMALMOHHbIX
OCHOBAHHbIX Ha  MPUMEHEeHUM
HelpPOHHbIX ceTen

MHd)OpMaLLMOHHbIe CnCTembl MNONCKa

MHGOPMALMOHHbIE TEXHONOTMW YNPaBieHNA

Anroputm obyyeHus
WCKYCCTBEHHOW  HEMPOHHOM
CeTn 3aKaHYMBaAeTCA, Koraa

OOCTUTHYTO  3aJaHHOe 3HayeHue cpeaHen  (uam

MUHWUMAIbHOW) OWNOKM

CeTb Mcyepnana BOSMOMXKHOCTM 06yyYeHns (ownbKa
nepecTtana YMeHbLUATbCA OT 3MOXM K 3noxe)

npoﬁ,u,eHo onpegeneHHoe Koan4ecrTtso anox

No60oi 0TBET U3 NepeuyncNeHHbIX

Kakune yHKLMM BbINONHAET
nporpaMmmHan peanmsaumn
BXOAHOrO C/0S

BbluMcnseT NponsBogHyO 414 anroputma obpaTHoro
PacnpoCTpaHeHMA OLWMBKM.

MepepaeT BXOAHOM BEKTOP CUrHANOB Ha NepBbli

MHOTOCNOMHOTO CKPbITbIi CNOIA.

nepcenTpoHa? Yaansaet "wym" u3 curHana.
TpaHCc/MPYET CUrHaM Ha BbIXOAHOW C/IOM MHOTOC/IOMHOIO
nepcenTpoHa.

HelpoH j nonyumn Ha BXop, -1.8485

CUTHAN OT YeTbIpex Apyrux 0,5

HEeMpPOHOB YPOBHM -0,4621

BO3DOYXAEHUNA, 3HaUEeHUA 0,2449

KoTopbIx paBHbl 10, -20, 5, 4 u

COOTBETCTBYIOLWME BECA

cBsizelt paBHbl 0.8,0.5,0.7 u

-0.5 cooTBeTCTBEHHO.

BbluncanTe cUrHan Ha Bbixoae

j-ro HeMpoHa B cny4dae, ecan

dYHKUMA aKTMBaAL MU

HelpoHOB ecTb

rmnepboanyYecKkmin TaHreHc.

BbibepuTe NnpaBUbHbIN OTBET:

MporpammHo peanunsosaHa | 0




HEeMpPOHHas ceTb C OAHUM
CKPbITbIM cnoem n
aKTUBALMOHHOM byHKumen

curmompa. Y cetm 1 Bxopg, 3
HEMPOHA B CKPbITOM cnoe u
oauH Bbixod. YTto Oyger Ha
BbIXOA4E CETU B C/y4dae, ecnu
Ha Bxoge 1, Bce Beca paHbl 1 #
cmeuweHue 0.

0,7311

2,1932

Yto npepctasnser  cobown
anropuTm «0byyeHun
MCKYCCTBEHHON  HEWPOHHOM
cetmu»?

npoueaypy NOACTPONKN CUTHANOB HEMPOHOB

npoueAaypy NOACTPONKM BECOBbIX 3HAYEHMIA

npoueaypy BblYMC/IEHUA MOPOroBbIX 3HAYEHWUM
GYHKUMM aKTUBaL MK

ana

MporpamMmHasn peanusaums
OAHOC/NIOMHOro NepcenTpPoHa
Nno3BoNAET pelaTb 3aa4u

annpoKkcumaumm pyHKumit

pacnosHaBaHus 06pa3os

Knaccudpukaummn

Kakas apxuTeKkTypa | MHOrocnolHblii nepcenTpoH
MCKYCCTBEHHONW  HEWPOHHOW | PeKyppeHTHble HEMPOHHbIEe CeTh
cetn 6onblwe noaxoauT ANA | CBepTOUHbIE HEMPOHHbIE CETH
pa3paboTKu aNropuTMoB
aHanu3a €CTeCTBEHHbIX
A3bIKOB (TeKcToB).
Ons  yHKUMKM  akTMBauuu | -1
rmnepbonnyeckni TaHreHc | 0
th(z) % 1
BbIMMCIINTE, | Mpepen He cylecTByeT
lim th(z) 5

Yyemy paBeH =+ x

Ona paspabotkm anroputmoB | ResNet

M nporpammHbIX cpegcts ana | YOLO
AETEeKUMM U TpeKkuHra B | SSD
cuctemax BuaeoHabnwogeHus, | GAN
ncnonb3aytoTca HeMpPOHHbIEe

cetm

Kakoin ¢penmBopk rnybokoro | CNTK
obyueHns wunmeet uHTepdeic | Tensorflow
ans pa3paboTku | PyTorch
nporpammHbIX  CpeAcTB Ha | Bce nepeyncneHHble
A3blKe NPOrpammmMpoBaHUsA

Python pgna obyyeHua w

3anycka MHC?

BxogHoe nsobparkeHne nmeet
pasmep 32 Ha 32. Kakoro

torch.Tensor paamepom 6 Ha 14 Ha 14

torch.Tensor paamepom 28 Ha 6 Ha 6




pa3mepa NoAy4ynTcs pesynbtaT
CcBEPTKU B PyTorch 5 Ha 5 Ges3
padding, co stride=(1,1), ecnun
Ha BbIXxo4e AO0NXKHO ObiTb 6
KaHanos?

torch.Tensor paamepom 6 Ha 28 Ha 28

torch.Tensor pasmepom 6 Ha 5 Ha 5

CKO/JIbKO NnapameTpos B
cBepTKe pasmepom 3x3,
KOTOpasa NpUMeHseTca K
TpexKaHa/libHOMY
nsobparkeHnto? He cuntaiTe
CNOWN aKTMBaALUUK, He
yunTbIBanTeE bias.

3 napameTpa: CTO/IbKO Ke, CKONIbKO M KaHa/oB

9 Bcero: Mbl HaKNagblBAaemM OOHY M Ty e CBEpPTKy Ha
Ka*KAbIN U3 TPeX KaHanoB

9 YHUKA/IbHbIX -- BCEro 27, HO Ana BCexX KaHanos
napameTpbl 0O gUHaKOBbIE

27 napameTpoB: 3X3 gNA KaXKA0ro u3 Tpex KaHanos

Ona  Kakol  apXMTEKTypbl
CBEPTOYHON HEMPOHHOMN ceTn
XapaKTepHoO 06xogHble
CcoeaANHEHUA

(skipconnections),
npobpacbiBatlowme rpagueHT
OWKnBKN B 06X04 CBEPTKM

VGG

AlexNet

ResNet

GoogleNet

YKaxkute owmnbky npu paborte
¢ ontummusatopom B PyTorch
npu paspaboTke nporpammol
0b6y4eHnA HeMPOHHO ceTw.

optimizer = torch.optim.Adam(net.parameters(), Ir=0.01)

optimizer.step()

optimizer.zero_grad()

optimizer.backward()

Bomnpocsr

1. ®yHkius nMoTeph U ONTUMM3AIMUS MapaMeTpoB HepoHHOU ceTu. BoiBog DI

Hn3 MCTOAAa MaKCHUMAJIbHOT'O HpaBI[OHOI[O6I/IH.

2. OOyueHnue

BO3HHMKHOBCHU:.

& W

Softmax.

~N o

MHOTrOoCIOUHBIHN

HEUPOHHOU
pactipocTtpaHeHuss omuOku. I[loHsATHE mMapanuya CceTM W TNPUYHHBI  €ro

CCTHU C ITIOMOIIBIO aJIropuT™Ma

Ouenka kadyecTBa HeHpoceTeBbIX MoAeneld. OCHOBHbIE METPUKH.
CBépTouHbIe HEWPOHHBIE ceTh. Ornepanusi CBEPTKH, KacKal CBEPTOK.
5. ApXHUTEKTYpbl HEUPOHHBIX CETEeH ISl MYJIbTHKIACCOBBIX Monened. DyHkuus

ApXUTEKTYpbl HEHPOHHBIX CETEH NIk MoJiesielt OMHapHOM KilaccuuKauu
IIEPLIENTPOH.
[IpeononieHre OrpaHUYECHUS JIMHEHHON Pa3IeIMMOCTH U PEIICHUE MPOOIEMBI

[IpencraBnenne  OyJeBBIX

HCKJIIoYaromiero «mwim». Teopema Konmoroposa.
8. Omepanus aekonBosroiuu. Transposed convolution layer.
9

ANTOpUTM 00paTHOTO PacCIpOCTPaHEHUS OMUOKU. JJOCTOMHCTBA U HETOCTATKH

ajaropurma. [TonsiTue mapajimia CCTHU U MPUIHNHBI €T'O BOSHUKHOBCHHA.

10. BazoBas apxutekTypa HelpoHHBIX ceTel. [Ipunnumb! moctpoenus. OCHOBHBIC

GyHKIIMMA aKTUBAIIUU.

Jiis Tekyiero kourpoJs TK2:

HpOBepﬂeMaﬂ KOMIICTCHII A

oOpaTHOro

GyHKLIMA.

OIIK-2.2: Pa3pabarbiBaeT NpOrpaMMHbIC
CpellcTBa penieHus: nNpodeccuoHaIbHBIX 3a/lay, B TOM YHUCJE C MCMOJIb30BAHUEM



COBPEMCHHBIX MHTCIIJICKTYaJIbHBIX TEXHOJIOTUH

Bomnpoc

B ApHUaHTHI OTBETA

OTBCT

B KaKuX obnacTax
9KOHOMHKH  MPUMEHSIOTCS
AJIITOPUTMBI Ha OCHOBE
HCKYCCTBEHHBIX HEHPOHHBIX

cerein?

OLICHKA BEPOATHOCTHU 6aHKpOTCTBa;

pacno3HaBaHue 00pa30B (TEKCTa, MOAIUCH);

3aJ1aud KJIACCU(UKAIUNA M CErMEHTALIMA YKOHOMHUYCCKUX
00BEKTOB

BCE NCPCUYNCTCHHBIC

[TporpammHO peanu3oBan 0,9951
HEUpOH ¢ pyHKIHEH 1
AKTUBALIMM TUIIA -1
anep60JII/IquKI/II7I TaHreHc ¢ | 0,9981
TpeMs BXOAaMH U HEMPOH

cMmenieHus. Bxoasl Bce

paBHBI 1 1 Bce Beca Takxe

paBHbl 1, a cmemenue 0,5.

UYemy OyzaeT paBeH BBIXO]

HelpoHa?

B nmporpamme HepoHHOM 0,25
CETH HEHWPOH | TIOMyYnI Ha 0,6225
BXO/JI CUTHAJI OT YETBIPEX 0,3775
Jpyrux HeﬁpOHOB YPOBHU -1,5415

BO30YXICHUS, 3HAYCHUS
KoTopbIX paBHbl 10, -20, 5, 4
Y COOTBETCTBYIOIIUE Beca
cBa3elt paBHel 0.8, 0.5, 0.7 u
-0.5 COOTBETCTBEHHO.
Boruncnute cursan Ha
BBIXO/I€ ]-TO HEMpOoHa B
ciydae, ecinu QyHKIUS
AKTUBAIIMU HEUPOHOB €CTh
JIOTUCTUYECKAsi CUTMOU/IA.
Bri6epute npaBuiIbHBIN
OTBET:

B nporpammHoO#l peanuzanuu
OJTHOCJIOMHOI0 TepcenTpoHa
Ha BXOJ IOJAETCi BEKTOP
(X1...Xn). B xakom ciyuae
BBIXOJIOM OyAeT HyJIeBOi
BEKTOp?

€CJIM HalIeTCs TaKOW HEUPOH J, UTO
n .
Saw! <0

i=l

€CJIH JIJIS1 KaKJI0TO HelpoHa j OyaeM uMeTh

n )
Saw] <1
i=]

€CJIM VI KAaK/10I0 HeilipoHa j OyaeM MMeTh
kil .
Sawl <o

i=I

€CJIM HalIeTCs TAKOW HEUPOH Jj, 4TO

iai w =

i=J
Haiinute npousBoanyro 5toit | 1-th?(x)
(GYHKIMN aKTHBAIUN 1+th?(x)

th(x)-1




thiz) % th*(x)
U BBIpa3UTe
pe3ynbTar uepe3 (yHKIHUIO
th(x)
Kakas apxutektypa | [lomHOCBsA3HAsT ~ HEHpoHHass  ceTh  (MHOTOCIIOWHBIN
UCKYCCTBEHHOW HEWPOHHOH | IEPCENTPOH)
CeTH Oosbiie Bcero | CpeproyHas (KOHBOJIIOIMOHHAS) HelipOHHAA ceTh

MOAXOIUT JUISl  pa3paboTKu
QJITOPUTMOB U MPOTPAMMHBIX

PexyppeHTHast HEpOHHAs CETh

CPEICTB pacro3HaBaHUs
o0pa3oB u aHagu3a
M300paKeHMit?

Ilycts B nporpamme | MSE
ABTOMATHYECKOTO MAE

pacro3HaBaHUsl PYKOIIHUCHBIX

CE (Cross Entropy)

mpp or 0 g0 9| BCE (Binary Cross Entropy)
UCIOJIb3YEeTCS CNN c

aktuBanuen softmax. Kakyro

bYHKIHEO OTEPh BBI

BEIOEpETE?

AyrMeHTanus JTaHHbIX
MPUMEHSIETCS JIsT

yBeJIu4eHusi 00bemMa odyuaronieii BLIOOpKH

YBEJIMUYEHUS] CKOPOCTH 00YUECHHUS

HOpMaJu3aluu
00pbOBI ¢ IEpeodyYeHneM

C ITOMOIIILIO kakoro | 1

MUHHUMAaIbHOTO yyucna | 3

HEHWPOHOB B CKpBITOM cClo€ | 4

MHOT'OCJIOMHOTO 5

MepCcenTpoHa pemaercs

npobnema XOR ?

s pa3pabotku anroputMoB | GAN

Y MpOTrpaMMHBIX cpenctB aid | ResNet

pereHns 3agaud | LSTM

KJ'IaCCI/I(bI/IKaI_II/II/I B cucremax | VGG

KOMIBIOTEPHOTO 3peHus

HCIIOJIb3YIOTCSI  HEHPOHHBIE

ceTu

IIpu nocrpoenuun
QITOPUTMOB O0YUYEHUS
HEHPOHHOM CeTH OOBIYHO
JaTaceT JeJAT Ha 2

yactu train u test unm Ha 3
gacTu: train, validation,
test. Jlis yero Hy’>KHO Takoe
Jenenue?

Ecnu 06yanLc>1 Ha ITIOJJTHOM AaTaC€TC U Ha HEM XK JICJIaTh
BaJInJalii0, TO MOKHO HC 3aMCTUTH Hepe06yquI/I${

Validation HyxHa, 4TOOBI MOAOOpPATH THUIEpPHApaMETPhI
ceTu

Test HyxeH nns (UHATBHON OIIEHKH KadecTBa PaOOTHI
ceTu

Bce BbilIenepeYnciaeHHOe

Kakas nporpammuas | Tensorflow

oubnmoreka He mpumeHsieTcst | Torch

TSt TITyO0KOTO 00yUueHus? NLTK
CNTK

[Tpu nanmcanuu nporpamm B | d[0] + c[2]

PyTorch xakas oneparnus ¢ c%d

TeH30pami C, d

c.shape




¢ = torch.ones([5,4]) d+c
d =torch.Tensor([[1,2,3,4],
[5,6,7,8],
[9,10,11,12],
[13,14,15,16],
[17,18,19,20]])
MO3BOJIACT ITOJYYUTH
CIEAYIOUIMNA BBIBOA?
tensor([[0., 1., 1., 1.],
[1.,1.,1,1]
[1.,1.,1.,1],
[1,1.,1,1]
[1,1,1,1]])
[TycTh MaTpHIia IPU3HAKOB [[-4, 3],
paBHa [-9,5]]
[[4’ 2’ '1]’ [[3’ '4] )
['6! 0! 5]; ['9 !5]]
[3’ 2’ 2]]’ [['91 5] )
a A/IpO CBEPTKU — [3,-4]]
[[0, 1, 2], [[-4, 3,1],
[1,-1,0], [1,0,-2]]
[1,0,-2]]
Kakos Oynet pe3ynbTat
IMPUMCHCHUSA CBEPTKHU CO
stride=2, padding=1?
B mporpamme nHa PyTorch | 13
ucxonubii torch.tensor 6wur | 169
paszMepom 13x13x384. | 384
Ckonpko (GUIBTPOB AOKHO | 64896
ObITh B CBEpPTKE, KOTOpAs
BBIIAET torch.tensor
pasmepom 13x13x3847?
Bonpocut
1. Perynspuzaumus HEMpOHHOU Perynsapuzanus
TuxonoBa, Lasso — perymsapuzanus
2. Perynspuzanus u npopexuBanue HelpoHHOU ceTu. IIpsimoil u oOpaTHBI
Dropout.
3. Meronsl  timybokoro  oOyuenus.  Hopmamuzamms
HOpMAJIU3aLIUSL.
4. Texnonorus mnepenaun oOyuenusi Transfer Learning. Hcnonbs3oBanue
npeoOy4YEeHHBIX CeTeH.
S5. ABTOdHKOAEPHl. OCOOCHHOCTH apXUTEKTYpPhl W OOY4YeHHUs DHKOJAEpa H
JIeKoaepa.
6. PexyppentHbie Heliponnbsie cetu. Apxutekrypa GRU (Gated recurrent unit).

7. Pexyppentsie HelipoHHble ceTu. Apxutektypa LSTM (Long Short-Term

Memory).

8. I'enepatuBHO-cocTs3aTenbHbie HelpoceTu (GAN) u style transfer.




Q.
10.

®dpeitMBopk riaybokoro odyuenus Tensorflow
®peiiMBOpk riaybokoro odydyenus Pytorch

Jl1sl IpOMesKyTOYHOM aTTeCTAlUM:

bazoBrie BOIIPOCHI K 3K3aMCHY

1.
2.
3.

10.

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.

22.
23.

24.
25.

26.

217.

MaremaTtnueckast Mojieb OMOJIOIrMUYECKOr0 HepoHa. JIeHApUThI, aKCOHBI, CUHAIICHI.
Knaccugukaius HepoOHHBIX ceTel, 00J1aCTH IPUMEHEHUS U pelllaeMble 3a1a4H.

bazoBas apxutekrypa HeWpoHHBIX cereid. [IpuHIunbel moctpoeHus. OCHOBHBbIE (YHKIIHH
AKTUBAIIHH.

[Tepuentpon PozenOmarra u mpasmwio Xe066a. Teopema 0 CXOIUMOCTH alroputMa
o0yueHHs IepLenTpOHa s IMHEHHO-pa3ienuMbIx MHOXKecTB. [Ipobiaema XOR.
MtuorocnoiiHelii  mepuentpos. IlpencraBmenue OyneBbix  QyHkmwmid. [Ipeomonenue
OTPaHUYCHUS JIMHEHHON pa3fAeTMMOCTH W pPEHIeHHE MPOOIEMbl HCKIIOYAIOMIETO «HIIN.
Teopema Konmoroposa.

OO0yueHre HEMPOHHOM CETH C MOMOILBIO aJITOPUTMa 0OPATHOI'O PACIPOCTPAHEHUS OLIUOKHU.
[ToHsiTHE MTapanrya CEeTH ¥ MPUYUHBI €T0 BOZHUKHOBEHUSI.

@yHKIMS MOTEPh U ONTHMHU3ALUS [TapaMETPOB HEUPOHHOH ceTu. BhiBoJ QyHKIUMU MOTEPD
U3 METO0J1a MaKCUMAJIbHOI'O IIPAaBI0II0100MUs.

[TpoGiieMa 0Bpa)KHOCTH MOBEPXHOCTU (PYHKIIMOHAJIA OLIMOKHU U €€ YaCTUYHOE MIPE00JICHUE
¢ momonipio BBeaeHus momenta (Nesterov momentum).

Oo6yuenue ¢ omoripto backpropagation na ocuose anroputma RMSProp.

Oobyuenne c¢ momoinsio backpropagation nHa ocHoBe amroputma Adaptive moment
estimation.

[Tpobnema ucuesaromero u B3pbiBarolierocs rpaauenTa. [lousartue «ymuparonmiin» ReLU.
Onenka kauecTBa o0yueHust. OCHOBHbIE METPHUKH 3a]1a4 KJIacCU(UKAIIUH.

ITocraHOBKa 1 pelIEHUE 3a1a4l PETPECCUH C IIOMOILBIO HEHPOHHOM CETH.

[TocTaHoBKa U perieHue 3a1aud OMHAPHOH KiIacCU(UKALUU C TOMOIIIBIO HEHPOHHBIX CeTel.
ApPXUTEKTYpbl HEHPOHHBIX CETeHl i MHOTOKJIACCOBBIX Mojeiei. BepostHocTHas mepa
MPUHAJJIEKHOCTHU K Kiaccy. @yHkius Softmax.

Ceéprounble HelpoHHble ceTH. Omepanus cBeptku (1D, 2D). fAxpo ceeprku. Kackan
CBEPTOK.

ba3oBbIe IPUHIMIIBI TOCTPOEHUS CBEPTOYHBIX HEMPOHHBIX CETEH.

Apxwurektypa Inception (inception 6;ok). Training head.

Apxurektypa ResNet (residual 6;0k). Skip-connection.

[TepeoOyuenue 1 MeToibl 60pHOBI ¢ HUM. AyrmenTanus. Early stopping

Perynspusanus HeilponHoit cetu: "weight decay". Perynspusanus Tuxonosa, Lasso —
peryspu3anus.

Perynspusanus u npopexuBanue HEMpoOHHOM cetu. Dropout.

Hopmanu3zaius nansbix - batch-mopmanumsanus (batch_norm, layer_norm). Beruucienue
CTaTHCTHUK Npu 00y4yeHnu u Banmupaimu (train/eval).

Texnonorus “nepenaun 3Hanui” Transfer Learning (fine tuning, feature extraction)
CemaHTHYecKasi CErMEHTAIMsI ¢ TOMOIIBI0 TIy0okoro o0yuyenus. IloaHocBepTOUHBIE CeTH
(FCN). Omepanus nekouBoroiue. Transposed convolution layer.

Apxurektypa SegNet, Unet. ®yukiuu noteps Ha ocHoBe koddduimenta Jlaiica u focal
loss.

Mertoapl MacmTabupoBanus it omeparuu  upsampling u  downsampling. Dilated
convolution.
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['eHepaTUBHBIC MOJICITN U AaBTO3HKO/IEPHL.

Bapuarnmonnsie aBrosukoaeps! (VAE). [luseprennust Kyns6aka-Jleiionepa.
I'enepatuBHO-cocTsA3aTenbHble HelpoHHbIE ceTH (GAN) M HEHPOHHBIM CTWIb IEpeladyu
oOyuenus (Ha nmpumepe style transfer).

PexyppeHTHBIC HEHPOHHBIE CETH U CTIEU(HUKA UX 00YUCHUSI.

I'my6okoe o0yuenne B NLP. Knaccudukarus texctoB ¢ momorisio CNN 1 RNN.
Apxurektypsl LSTM (Long Short-Term Memory) u GRU (Gated Recurrent Unit).
Mexanusm BHuMaHus (Attention).

OpeiimBopk  Timybokoro oOyuenus PyTorch. Astomarnueckoe muddepenunpoBanue.
[Tpununs!l noctpoenus HeillpoHHbix ceteld B PyTorch: ¢yHKuMoHAMbHBIN M OOBEKTHBIN
HOJIXO/I.

OpeiimBopk  TiIyookoro oOydenus Tensorflow. Beraucnurensneiii rpad. I[loctpoenwme
HEWPOHHO# ceTn U ee oOyuenue. Tensorboard.

. Uudepenc netipocereBoix Mmogenein. ONNX.

TunoBrwle 3a1a4n:

1.

2.

Peanm3oBath M 00y4nTh CeTh AJsl TpencKa3aHHUs JOSJILHOCTH KIHEHTOB
COTOBOTO omepaTopa (JaTaceT y mpenoaaBaTers)

Peann3oBath CBEpPTOUHYIO CE€Th, 0OYUYUTh CETh U MPOBECTH KJIaCCU(PUKALINIO
torchvision.datasets.FakeData. CoctaBute confusion matrix. I[locTtpouts
rpaguku accuracy u loss Ha Bamupanuu. IlpoBectn aHanmu3. YMeTh
O0OBSCHUTH CBOM KOJI.

PeanuzoBars ResNetl18 ainsa CIFAR10 ( torchvision.datasets).

N3 Oubmuorexku torchvision (ctaBuTcs BMecTe ¢ pytorch), MOXHO
umnoptupoBaTh ResNetl8 komanmoit from torchvision.models import
resnetl8

HobaBbre L2-perynapuzanuto. B PyTorch onHa akTuBHpyeTcs ¢ MOMOIIBIO
napametpa weight decay B ontumuzaTope. 3HaueHHE OOBIYHO BHIOMPAIOT U3
[1le-3, 1e-4, 1e-5]. Tlpumep:

optimizer = torch.optim.Adam(model.parameters(), Ir=1e-4,
weight_decay=1e-5)

CocraButh confusion-matrix. I'padpuxu accuracy u 0SS Ha Bamumanmw.
[IpoBecTun ananu3 o0ydeHus. YMeTb OObSICHUTH CBOM KO/I.

C nmomompto ¢peiimBopka PyTorch s pemenus 3agaun kinaccudukanuu
peann3oBaTh HEHPOHHYIO ceTh apxuTekTypsl VGG. [IpoBectn 00yueHnue Ha
natacete EMNIST (torchvision.datasets) B Google Collaboratory.
[TocTpouts rpaduku accuracy u loss Ha BaTuaIuu.

[TpoBecTn aHanu3 BAMSHUS THIEpriapaMeTpoB (Ha BbIOOp 1 mapamerp) Ha
oOyuenue nocrpoennoit MUHC.

C nomomursto ¢peiimBopka PyTorch mns pemienust 3agaun kinaccudukanum
peanu3oBaTh HEHPOHHYHO CeTh apxuTekTypbl MobileNet. IlpoBectu
obyuenue Ha pnaracete FashionMnist ( torchvision.datasets) B Google
Collaboratory. IToctpouts rpaduku accuracy u loss Ha BaMIaIMH.
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[IpoBecTn aHanu3 BAMSHUS TUIepriapaMeTpoB (Ha BbIOOp 1 mapamerp) Ha
oOyuenue nocrpoennor MHC.

Peanu3oBath CBEpTOUHYIO CETh, O0OYUNUTh CETh U MIPOBECTH KIIACCU(PHUKAITHIO
torchvision.datasets.FakeData. Iloctpouts rpaduku accuracy u loss Ha
BaJIMJAIMH.

[IpoBecTn aHaiM3 BIAMSHUS THIEpriapaMeTpoB (Ha BbIOOp 1 mapamerp) Ha
oOyuenue nocrpoennor MHC.

C nomompio ¢perimBopka PyTorch peanuzoBaTh HEUPOHHYIO CETh
apxutektypsl ~ DenseNet.  Pemuts 3amauy  kinaccupukanuu A
FashionMNIST u3 6ubnuotexu torchvision.datasets. CocraButh confusion-
matrix. ['paduxu accuracy u loss Ha Bammmanuu. [IpoBecTn anamu3
00yueHus. YMeTb 00bSICHUTD CBOM KOJI.

[IpoBectn OuHapuyro kiaccudukanuioo B ML-3amaue (matacer vy
npenogaBaresnis). Paznaenuts BhIOOPKY Ha OOydYarolly0 U KOHTPOJIBHYIO.
OOyuuth ceTb. OUEHUTH Ka4eCTBO O0OYUYEHHUS.

Pemenne 3amaum perpeccud ¢ IMOMOIIbIO HEHPOHHOW ceTh (HaTaceTr y
MPENoIaBaTes).

OOyuuTh HEHUPOHHYIO CE€Th ISl 3aJayd MpeAcKa3aHus 3a00JIeBaHUS.
[TocTpouts rpadguku accuracy u loss Ha Bamupanuu. IIpoBectn ananus.
VYMeTh 00BACHUTH CBOM KOI.
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