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1. leab, 3a7a4u ¥ IVIAHMPYEMBbIe Pe3yJIbTATHI 00y4eHHsI 10 JMCIUIIHHE

(Lenv u 3a0auu oceéoenus oucyunaunsl, coomeemcmsyrowue yeau OI)

[lenpr0 OCBOEHMA JUCHMIUIMHBI «TE€XHOJOTMH CHCTEM MCKYCCTBEHHOI'O
UHTEIJICKTa»  sBIsETCS (OPMUPOBAHHWE Y  CTYJEGHTOB  TEOPETHUYECKUX U
IIPAKTUYECKUX 3HAHMM O COBPEMEHHBIX  HANPABICHUSAX, METONOJOTHIX U
IIOAXO0JaX, OTHECEHHBIX K TEXHOJIOI'MSAM MCKYCCTBEHHOT'O MHTEIUIEKTA.

3ajayamMu  AWCUMIUIMHBI  SBISIOTCS: - (opmMupoBaHume  6a30BOTO
HOHSATHWHOTO amnmapara MPUHIUIOB (QyHKIIMOHUPOBAHHS MCKYCCTBEHHBIX HEHPOHHBIX
ceTeld U METOJIOB MX OOYYCHHUS; - U3yUYEHHE CPEJICTB Pa3padOTKU U MPOSKTUPOBAHHUS
VCKYCCTBEHHBIX HEHPOHHBIX CETEH; - 3HAKOMCTBO C COBPEMEHHBIMHU TEXHOJOTHSIMHU
MCKYCCTBEHHOTO HHTEIUICKTa, 10 CIEAYIONIMM HAIMPABICHUSAM: -- KOMITBIOTEPHOE
3peHue;  -- 00paboTKa €CTECTBEHHOIO SI3bIKA;  -- PACTIO3HABAHUE M CUHTE3 PEUH;
-- WHTEJUICKTYaJIbHBIE CHUCTEMBI TOAJCPKKH TPUHITUS PEIIeHUH. - (HOpMHPOBaHHE
YMEHUI ¥ HaBBIKOB PEIICHHsS NPAKTHYSCKHX 3a7ad C MPUMEHEHHUEM TEXHOJIOTHIl
MCKYCCTBEHHOTO HHTEJUICKTA.

Komnerenumu u uHAMKATOPHI, PopMUpyeMble y 00yHarOIIUXCS:

Koz n HanMeHOBaHUE KOMIIETCHIIUT Kox n HanmMeHOBaHuEe MHIUKATOpA
I1K-1 Criocoben npeziarath I1K-1.1 Beibupaer aktyanbHble HU(POBBIC
aKTyaJIbHbIC I(POBBIC TEXHOJIOTHH B TEXHOJIOTUH B JICITEIEHOCTH PEATIPUATHS
MH(POPMALMOHHON HHPPACTPYKTYpE I1K-1.2 CriocobeH k pa3paboTKe U BHEPEHUIO
TPEATIPUSATHS aKTyaJIbHBIX IIU(PPOBBIX TEXHOJIOTHIA

2. MecTo nucuuIuiaHbI B cTpykType OIl

[IpeamecTByromme TUCIUIIIHHBL (MoaysH), ipaktuku, HUP, np.: O6nexTHO-
OpPUEHTUPOBAHHOE TIporpaMMHpoBaHue, Pa3paboTka W moAjAep)KKa MOOMIBHBIX
IIPUIIOKEHU N

[Tocnenyromue aucuuiuiiabl (Moaynu), npaktuku, HUP, ap.: IlpoekTHslit
MPAKTUKYM

3. CTpyKTypa 1 coep:KaHue JUCHUILIHHbBI
3.1. CTpyKTypa IUCUMILIIMHbI
Jl1s1 ounolt hopMbI 0O0OyUeHHUSI

Bun yae6HO# paboTh Bg%ro Eacfgg CeMe<7:Tp (E)
OBIIAS TPYJJOEMKOCTb JJUCLIATUIMHBI 5 180 180
KOHTAKTHAA PABOTA - 71 71
AY JUTOPHAS PABOTA 144 | 52 52
Jlexunn 0,5 52 52
I[MpakTHueckue (CEMUHAPCKHE) 3aHATHUSI 0 0 0
JlaGopaTopHbIe paboTHI 0,94 34 34
CAMOCTOATEJIBHAA PABOTA OBYUAIOIIETOCA 3,56 128 128
I[IpopaGoTka yueOHOro MaTepuana 2,56 92 92




KypcoBoii mpoexT 0 0 0
Kypcopas pa6ora 0 0 0
[ToAroToBKa K MPOMEKYTOUHOMN aTTeCcTalluK 1 36 36
[IpomexyTouHast aTTeCTaus: _3

3.2. ConepxaHue TMCHMILIMHBI, CTPYKTYPHMPOBAHHOE 110 pa3fejiaM U BUAAM
3aHATHH

Paszpnensr Pacnpenenenue ®opmbl u | IHAEKCHI HHAUKATOPOB
JUCIUTUIAHBI 2 TPYZAOEMKOCTH BU/T (hopMUpyeMbIX
5‘; 110 BUJIaM y4eOHO#i paboThl | koHTpOIIs KOMITETCHIIUIH
o = (e} |l
5 = | &) §| &
R . }
2 8| B| B
Pazgen 1 32 26 16 54 TK1 IIK-1.1, TIK-1.2
Pazpen 2 36 26 18 54 TK2 IMK-1.1, TIK-1.2
DK3aMeH 5 20 OM1 ITK-1.1, TIK-1.2
uToro 180 | 52 34 0 128

3.3. Conep:kanue JUCHUATIIAHbBI
Cemectp 7

Pa3znen 1. Beenenue B HEMpOHHBIE CETU
Tema 1.1 OCHOBBI HEUPOHHBIX CETEN

Hcropust pa3BUTHS HEUPOCETEBBIX TEXHOJIOTHUNA. 3a/1a4H, pEIIaEMbIE ¢ TOMOILBIO
HENPOCETEBBIX TEXHOJIOTUN.
OCHOBBI HEUPOHHBIX ceTel. broIornuecKkue acrekThl HEPBHOM JAEATEIbHOCTH.
Heiipon. Akcon. Cunarc. PednexktopHas nyra. LlenTpanbHas HepBHasi cucTema.
Mogenu ncKycCTBEHHOr0 HelipoHa. QyHKIMK akTUBalUU. ba3oBas apXuTekrypa
HelpoHHBIX ceteid. O0ydenue ¢ yunteneMm. OCHOBHAsI TEPMUHOJIOTHUSI.

Tema 1.2 [TodTHOCBA3HBIE CETH MPSIMOTO PACTIPOCTPAHCHHUS

[TonmHOCBsI3HBIE ceTH MpsiMoro pacnpoctpaHenus. [Ipeogonenre npodieMsl
XOR. ObyueHue HEHPOHHOM CETH C TIOMOIIIBIO AJTOPUTMa 0OPATHOTO
pacnpoctpanenus ommOku. [Touarue odyuaroiero kouseitepa (Pipeline).

Tema 1.3 CBepTOUHBIE HEUPOHHBIE CETH

Omnepauus cBepTku. Bzanmuas koppensuus. PetnentuBroe nose. Kackan
cBepTok. ['pynnupoBka (pooling).

Tewma 1.4 IIpoaBuHYTHIE METOIBI O0YUYEHUS

MeTtob1 60pEOBI € TepeoOyueHneM. AyrmeHranus JaHHbix. bary-
HopMaym3auus. Perynspuszanus Tuxonosa. Lasso perymsapuzanus. Dropout.

Pasnen 2. TexHOJIOIMH NCKYCCTBEHHOTO MHTEIJIEKTA



Tema 2.1 Texnonoruu nepegaun o0yuenus: Transfer Learning



Texnonoruu nepegaun 3Hanu Transfer Learning / Domain adaptation.
JlooGydenue cetu, noactpoiika napameTpoB Fine Tuning. Mcnons3oBBanue
npeno0yueHHbIX ceTeil. COBpeMEHHbIE CBEPTOUHBIE apXUTEKTYPbI

Tema 2.2 ABTO3HKOAEPHI. BapralinoHHbIE ABTOSHKOAEPHI.

ABTOKOAMPOBIIUKH. ApXUTEKTypa SHKOAep-Aekoaep. OOHapyKkeHue aHoMalIni
B JJAHHBIX C TOMOIIBIO aBTORHKOjIepa. ['eHepaTtuBHbie MoAenu. BapuanuonHsie
aBTO’HKOJIepbl VAE.

Tema 2.3 I'enepatuBHbie Moaenu NN

CoBpemenHble apxuTeKTyphbl. [Topoxnatoniue (reHepaTUBHBIE) COCTA3ATEIbHBIE
HelipoHHbIe ceTu. ['eneparop. JuckpumuHarop.

Tewma 2.4 Texnonoruu UM B 06paboTKe €CTECTBEHHOTO S3bIKA

O06paboTKa €CTECTBEHHOTO SI3bIKA C TIOMOIIHI0 HEHPOHHBIX CETEH.
Knaccudukanus texcra. PekyppentHbie HeilpoHHble ceTu. ApxurekTypsl LSTM
(Long Short-Term Memory) u GRU (Gated Recurrent Unit).

Tema 2.5 IlepcrieKTUBHBIE MOAENHN UCKYCCTBEHHOTO MHTEIIEKTA.

MexaHu3M BHUMaHUS. APXUTEKTypa TIIyOOKUX HEHPOHHBIX ceTer Transformer
JJ1s1 pabOThI € TTOCIIEA0BATEILHOCTAMU. MO1€7Th NCKYCCTBEHHOTO MHTEIICKTA
Generative Pre-trained Transformer.

3.4. TemaTuueCcKHUii JIaH NPAKTHYECKUX 3aAHATUH

JlanHbli BUT paOOTHI HE TPEyCMOTPEH YUEOHBIM IJIAHOM.

3.5. TemaTuyeckuii JiaH J1aboOpaTOPHLIX padoT

1. TexHosmoruu pa3zpaboTKu M OOydeHHs] HeHpoHHBIX cerel. [Iporpammuas
pa3paboTka C HCIOJb30BAHMEM OOJIAYHBIX HWHCTPYMEHTOB. 2. BBenenue B
bperimBopku Tiyookoro ooyuenusi Pytorch /Tensorflow. Tenzopsl. 3. Apxutekrypa
MOJHOCBSA3HOM HEHUPOHHOM ceTM U ee oOyueHue. AJTOpUTM  OOpaTHOTO
pacnpoctpanenus omnoku 4. [IpenckazatenbHas aHaJUTHKA AJIS TPOU3BOJCTBEHHBIX
u OuzHec mporeccoB. 5. HHTemleKTyanbHble TEXHOJOTMH PaclO3HABAHMS
n3oopaxkenuii. 6. Texnonmornu Transfer Learning. 7. Texnonoruu UM B auarnoctuke
3aboneBanuii. 8. Texnonorun MU st Mmonutopunra aaHueix. 9. Texnonoruun MU B
o0paboTke ecTrecTBeHHOro s3bika. 10. I'eHepaTUBHbIE MOJENM HCKYCCTBEHHOI'O
uHTeiekta. 11. Pazpaborka mporpamMmHoro odecreueHus, B KOTOPOM HCIOIb3YIOTCS
TE€XHOJIOTMH UCKYCCTBEHHOTO MHTEIIJIEKTA.

3.6. Kypcosoii npoekT /KypcoBasi padora

JlauHbI BUA pabOTHI HE TPEyCMOTPEH yU€OHBIM TIAHOM.

4. OueHuBaHue pe3yJIbTATOB 00yUeHHSA



OrnennBanme pe3yabTaTOB OOYYECHHS IO JUCITUTIIIMHE OCYIIECTBISIETCS B paMKax
TEKYIIEro KOHTPOJIS U TPOMEKYTOYHOW aTTECTAIlMU, MPOBOJUMBIX IO OaIbHO-
petitunroBoii cucteme (bPC).
[IIxaa o1ieHKH Pe3yJIbTaTOB OOYUYCHHUS 110 TUCITUTIINHE:

YpoBeHb CHOPMUPOBAHHOCTH UHIMKATOPA KOMIETEHIIUU

Bricokuii Cpenunii Hinxe Huskwmit
Kon Kon 3armanu- pea CpPEIHETO
KOMIT | UHJIUKATOP pPOBaHHbBIC ot 85 o 100 ot 70 no 84 oT 55 no 69 or 0 mo 54
c- a PE3yJIbTaThl IITkana oneHUBaHUA
TEHIl | KOMIETEH | OOYy4YeHHS IO HEYIOB-
YIOBJICT-
7051 0507t JUCLUILIAHE OTJINYHO XOPOIIIO JICTBOPH-
BOPHUTEIBHO
TEILHO
3auTeHo HE 3aYTEHO
3HaTh:
- OCHOBBI
TEOpUH
HEWPOHHBIX
- TIyOOKO | XOPOIIIO 3HAET
CETEN, B TOM
ITOJTHO 3HAET OCHOBHBIE
YuUCIIe
MAaTEMAaTHYECK | MAaTeMaTHYeCK
Pa3IHHbIC W€ CTPYKTYPHI | HeE CTPYKTYpHI HE 3HACT
APXUTEKTYPhI PYKTYP PYKTYP 3HAET 0a30BBIX
. B OCHOBE B MOCTPOCHUHU N
HEHPOHHBIX 9 6a3oBbIE MIOHATHH, HE
N ITOCTPOCHUS HEHPOHHBIX
ceTer u o 9 MOHATUS 3HAET Kak
HEHPOHHBIX ceTew, 3HaeT o
AJITOPUTMBI UX - HEHPOHHBIX oOyuaercst
CEeTEM, 3HAET AJITOPUTM 9 2
0o0yueHHs; ceTeld, 3HaeT HEeWpOHHAs
AITOPUTM oOpaTHOrO
- AITOPUTM CETh, HE 3HAET
o0paTHOrO pacnpocTpaHeH
MaTeMaTH4eCK backprop, KaK OLIEHUTh
pacrpocTpaHeH HsI OIIUOKH,
He CTPYKTYPHI OCHOBHEIE KaueCcTBO
WS OLIUOKH, HEKOTOpBIS
U TIPUHITATIBI METPHKH 00ydeHHst
COBpEMEHHBIE COBpEMEHHBIE
X 0000IEeHHs MOJIEIN
APXUTEKTYPHI, ApXUTEKTYPHI,
Ha TIOCTPOSHUE
MeTpI/IKI/I OCHOBHEIC
BBIYHCIIUTEILH
KavecTna, METPUKH
BIX OJIOKOB
HEHUPOHHBIX
IIK-1 | IIK-1.1 ceTei:
YMerh:
- yMeeT
AQHAIM3UPOBATh | aHAIM3UPOBATH yMeer
MOIU(MUKALMY | MOCTABICHHYIO | aHAIM3UPOBAThH
yMeeT HE yMeeT
Y HOBBIE 3amady u MTOCTAaBJICHHYIO
mo10MpaTh moI0MpaTh
cpencTea npeiarath 3amady u
TEXHOJIOTHIO aJICKBaTHYIO
[IPOrPaMMHOIO pelieHus Ha npeiarath
UCKYCCTBCHH TEXHOJIOTHIO
obecrieueHust OCHOBE perieHus Ha
. oro HCKYCCTBEHHOT
JUJIS CO3IaHUS TEXHOJIOT W OCHOBE
. HMHTEJUIEKTA 0 UHTEJIEKTA
UHTEJUIEKTYaJIb | MCKYCCTBEHHOT TEXHOJIOT M
JUTS pEIICHUS. | JUIS PEeIIeHUS
HBIX CUCTEM C | O MHTEJIEKTa; | MCKYCCTBEHHOT .
ITOCTABJIEHHO | IIOCTABIIEHHOM
HCITOJIb30BaHHE VmMmeer 0 UHTEJIIEKTA, 9
. i 3a1aum. 3a0a9n
M TEXHOJOTHH | 0OOCHOBHIBATH | OOOCHOBBIBATH
HCKYCCTBEHHOT CBO¥ BBIOOD CBOI1 BEIOOD;
0 MHTEJUIEKTA TEXHOJIOTHH,
Bnanets:
- CpPEACTBaMU Bmaneer Bnaneer Bmaneer He Bmageer
CO3JTaHMS U MTPOABUHY THIM OCHOBHBIMH OCHOBHBIMU CpeACTBaMH
00y4eHHUs U CPEACTBAMH CpeacTBaMu CpeACTBaMH CO3JIaHMS U
HEHPOHHBIX CO3IaHuUs CO3IaHuUs CO3IaHuUs 00yueHHUs




cereit HEHPOHHBIX HEMPOHHBIX HEMPOHHBIX HEHPOHHBIX
Pa3IUYHBIX cerei ceren ceteit cereit
THIIOB Pas3IUYHBIX Ppas3IUYHBIX 0a30BbIX
APXUTEKTYP. APXUTEKTYP. ApXUTEKTYP.
Bmaneer Bnaneer Bmaneer
HPOABUHYTHIM | CTaHIAPTHBIMU 0a30BBIMH
U CpeICTBAaMH CpenCTBaMH CpenCTBaMH
0o0y4eHus U 00yUeHUs U 00y4CHHUS U
TECTUPOBAaHMS | TECTUPOBAaHHA | TECTHPOBAHU
CceTe. CETEH. s CETEH.
3HaTh!
BBIYHCIIUTEIbH
BI€ CpEJICTBA U
COMILICKCEL OTIMYHO 3HAET | XOPOIIIO 3HACT 3HACT OMMH
’ si361K Python 361K Python HE 3HAeT
MpUMEHsIEMbIC u3
wm C++ wm C++ " BBIYHCIIUTEILH
pu . . (hperiMBOPKO
(bpefiMBopkH (hpeliMBOpKH BIX CPE/ICTB,
pa3paboTke B INIyOOKOTO
rI1yOOKOTO rI1yOOKOTO NPUMEHIEMBIX
MPOEKTOB 00yueHws,
o o o0yueHus, o0yueHus, pu
HelpoceTeil u TaKHe KaK
TaKHue Kak TaKue Kak pa3paboTke
WHTEIUIEKTYallb PyTorch n
PyTorch n PyTorch n MIPOEKTOB
HBIX Tensorflow, " o
Tensorflow, Tensorflow, HelpoceTel u
CHCTEM; o0JIauHBIC
N oOayHbIe EEISE VHTEJUIEKTYallb
-(ppeiimBopkH 1aT(hopMBI
aTGopMBbl aTGOpMBbI HBIX
rI1yOOKOro U151 pabOTHI C
IUTsL pabOTHI C IUTSL pabOTHI C . CHCTEM;
o0y4eHus, . . HeWpoceTsIMU
HeHpoceTsIMH HeHlpoceTsMu
TaKue KaK
PyTorch n
Tensorflow
YMmers:
— CO3/1aBaTh, Ymeer
HPOBOANTH CO3/1aBaTh,
OTIaJKy HPOBOANTH
I1K-1.2 POTPaMMBI OTIAZKY
o, HPOTPaMMBI C
A porp Ymeer
MOCTaBJICHHYIO | HCIIOJIB30BaHUE Ymeer
CO31aBaTh HE yMeeT
3ajady M CO3/1aBaTh
MPOTPaMMBI C CO3/1aBaTh
y4eTOM COBPEMEHHBIX HPOrpaMMBl
HCIIOJIB30BaHNE HPOTPaMMBI C
MOCJIETHUX WHTEIUIEKTYallb c
M HCTIONIb30BaHUE
TEOPETHIECKUX HBIX UCTIOJIb30BaH
. COBPEMEHHBIX M
u TEXHOJIOTHH, ueM .
WHTEIUICKTYaNb . HEeHpOCEeTeBBIX
MPAKTHIECKUX Ymeer HEHpPOCETEBEI .
. HBIX o MoJenen
JIOCTHKEHUH B TPOBOJIUTH . X MoJienein
TEXHOJIOTHA
obnactu BHEZIpEHHE
uckyccrseHHor | ONNX ( Open
0 MHTEJUICKTA 1 Neural
HENPOCETEBBIX Network
TEXHOJIOT Ui Exchange )
Bnaners:
— TEeXHOJIOTUEH Otin4HO BIIazieeT BIIazieeT HE BIIaJIeeT
cOOpKH 1 BIIAJICET OCHOBHBIMH 0a30BBIMH OCHOBHBIMH
3amycKa TEXHOJOTHSMH | TEXHOJOTHAMH | TEXHOJOTHSM | TEXHOJIOTHAMHU
HENpOCeTEBBIX cOopku 1 cOopku 1 1 cOOpKU U cOopku 1
Mozenel B 3aIrycka 3aIrycka 3aIrycka 3aIycka
pexnme HpOrpamMM C HpOTpamMM C HpOTpamMM C HPOTpamMM C
00y4eHus 1 UCIIONB30BaHUE | HCIOJIB30BAHUE | HCIIONB30BAH | HCIIOJIb30BAHHE
nH}epeHca. M M nueM M




HEUPOCETEBBIX | HEUPOCETEBBIX | HEMPOCETEBBI | HEUPOCETEBBIX
MOAYyJIEH, MOAYJIEH, X MOZYJICH. MopyJien
BlIagceT BIIaJICCT

TEXHOJIOTHEHN TEXHOJIOTHEHN

nHpepeHca,Har nHepeHca.

p-, ONNX

RUNTIME

5. Y4eOHo-MeToaM4Yeckoe U MHGOPMANIMOHHOE o0ecreYeHre TUCINIIMHBI
5.1. YueOHO-MeTOAMUECKOE O0ecIeueHne

5.1.1. OcHoBHas nuTEpaTYypa

1) Octpoyx, Aunpeit Bnanumuposuy. MHTEIEKTYabHbIE HHPOPMAIIIOHHBIE
CUCTEMBI U TexHOJoruM : MoHorpadusi / A. B. Octpoyx, A. b. Hukonoaes, 2019. - 308
c. - Tekct : anextponnsiii. URL: https://e.lanbook.com/book/115518

2) Cotnuk C. JI. [IpoexkTupoBaHue CUCTEM UCKYCCTBEHHOI'O UHTEIIJIEKTA :
yuebHoe nocobue / C. JI. Cotnuk. - Teker : anekrponnsiit. URL:
https://e.lanbook.com/book/100395

3) MacnennukoBa, Onbra EBrenpeBHa. OCHOBBI HCKYCCTBEHHOI'O MHTEJUIEKTA :
yueOHoe nocobue / O. E. Macnennukosa, 1. B. I'aBpusiona, 2019. - 282 c. - Tekcr :
anektponHbiii. URL: https://ibooks.ru/bookshelt/337972, 9bC ibooks.ru

4) PocroBues B. C. ckyccTBeHHbIE HEWpOHHBIE ceTH : yueOHuk / B. C.
PocrtoBiies, 2023. - 214 c. - Tekcr : anektpoHHbiii. URL:
https://e.lanbook.com/book/310184, ObC Jlann

5.1.2. JlonoysHUTENBHAS IATEPATYPA

1) T'onoBuneina M. B. Metoioi0rus aBToMaTU3auy padoT TEXHOJIOTUUYECKON
MOJATOTOBKHY MPOU3BOCTBA : yueOHoe nocooue / M. B. I'onosuiisina, 2016. - 208 c. -
Tekcer : anexTponnbiii. URL: https://e.lanbook.com/book/100642

2) Scuunkuii, Jleonna HaxumoBuy. BBeneHne B HICKYCCTBEHHBIN MHTEIUICKT :
yduebHoe mocooue s By3oB / JI.H. Acuunkuii, 2008. - 176 c. - Tekcr :
HEIOCPEICTBEHHBIN.

3) KnanoB A. A. ABTOHOMHBIN UCKYCCTBEHHBI MHTEIUICKT | HAYYHOE U3aHUE /
A. A. ’Knanos, 2020. - 362 c. - Tekcr : anexkrponnbii. URL:
https://ibooks.ru/bookshelf/350079, 9bC ibooks.ru

5.2. UndopmannonHoe odecriedeHue

5.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI




5.2.2. IlpodeccronanbHbIe

CHCTCMBI

5.2.3. JInueH3nuoHHoe U

0a3bl

obecrieueHne TUCIUTUIAHBI

CBOOOIHO

naHHblx /  MHGOpManmoHHO-CIpaBOYHbBIE

pacrpocTpaHseMoe  IpOTrpaMMHOE

6. MaTepuaJibHO-TeXHHYECKOe o0ecredeHne JUCUMILIUHbI

HaumenoBanue BHaa

HaumeHnoBanue yueOHOM

y4eOHOM pabOTHI ayTUTOPHH, [Tepeuens HEOOXOTUMOTO 00OPYAOBAHUS H
CIIeIMaTU3TPOBAHHON TEXHUYECKUX CPEJICTB O0yUCHHS
nmaboparopuu
Jlekuu VYuebnas ay tuTopus Amst Crienuanu3upoBaHHast yuaeOHast MeOerb,
NPOBEICHUS 3aHATUH TEXHUYECKUE CPENICTBA OOYYCHUs, CIyXaliue JIs
JICKIIMOHHOTO THTIA MIPEICTABICHUS y4eOHOM nHpopmaruu
Oonpuiol  ayauTOpuH  (MYyJBTUMEIUHHBIN
MPOEKTOpP, KOMITbIOTEp (HOYTOYK), OKpaH),
JEMOHCTpAIIMOHHOE 000pyAOBaHUe, Yy4eOHO-
HATJISTHBIC TTOCOOHSI
[IpakTnueckue Vaebnas  aymuropus s | Crienmuanu3upOBaHHAS yueOHas Me0enb,
3aHATHUSI HPOBENCHUA 3aHATHH | TeXHUYECKHE cpeacTa o0y4eHus
CCMUHAPCKOTO THIIA, | (MyTbTUMEIUNUHBI  MPOEKTOpP, KOMIIBIOTEP
TPYHIIOBBIX n I/IHI[I/IBI/I,I[‘}I/- (HO}’TGYK), 3KpaH) W JIp.
AJIBHBIX KOHCYJIbTalluH,
TCKYLICTO KOHTPOJIA n
IIPOMEKYTOUYHOU aTTECTALIUN
JlabopatopHsbie YyeOHas nadbopatopus Creuuanu3upoBaHHON nabopatopHoe
paBoTe « », 00opynoBaHue 10 MpouITio 1adbopaTopuu:
KommbroTepHBIii Ki1ace ¢ Crenuanu3upoBaHHas yaeOHas MeOeb,
BBIXOZI0M B MIHTEpHET TEXHUYECKUE cpeacTBa o0yueHus
(MyJIBTUMEIMHHBI ~ TPOEKTOpP,  KOMIIBIOTEP
(HOYTOYK), 9KpaH), JUTICH3NOHHOE
IporpaMmmMHOE 0OecTieueHue
KoMmnbloTepHblIii Ki1ace ¢ CnenuanusupoBaHHas ydeOHas mebenb Ha 30
BeixogoM B Muteprer B-600a | mocamounsix  mect, 30  KOMIIBIOTEPOB,
TEXHUYECKHE CpeicTBa OOyueHHs (MyJIbTHME-
TUHAHBIA  TPOEKTOP, KOMIIbIOTEp (HOYTOYK),
JKpaH), BUJICOKAMEPHI, MPOrpaMMHOE
oOecrieueHue
CamocrosTensHas KommbroTepHbIii Ki1ace ¢ Crneunanu3upoBaHHas yueOnas mebenb Ha 30
pabora BbixozioM B MuTepuer B-600a | mocamounsix  mect, 30  KOMIIBIOTEPOB,

TEXHUYECKHE CpeicTBa OOyueHHs (MyJIbTHME-
TUHAHBIA  TPOEKTOP, KOMITbIOTEp (HOYTOYK),
9KpaH), BUJICOKAMEPHI, pOrpaMMHOE
obecrieueHue

YuTansHbIHI 3a11
ONOINOTEKH

Crnenuanu3upoBaHHas MeOelb, KOMIbIOTEPHAs
TEXHHMKA C BO3MOKHOCTBIO BbIX0/1a B IHTEpHET U
obecrieuenuem noctymna B OUOC, skpas,
MYJIbTUMEAUNHBIN IIPOEKTOP, IPOrPAMMHOE
obecrnieueHue

VYuebnas aytuTopus Amst
BBITIOJIHEHHS KyPCOBOTO

Cheng




npoekTa (KypcoBoii paboThI) M3UPOBaHHAsI MeOENIb, KOMIIBIOTEpHAs TEXHUKA
_ (yxasbIBaeTcs pH C BO3MOXHOCTBKO BbIXOAa B UHTepHET H
Hamuaun KP/KII v takoii obecrieueHIEM nocTyma B PUOC,
ayZITOpHI) IPOrpaMMHOE 00eCTICUCHHE

7. Oco0eHHOCTH OPraHU3anu 00pPa3oBaTeJIbHOM IeATEeJIbHOCTH IJIS JIUII C
OrpaHN4YeHHBIMHU BO3MOKHOCTSIMHU 3/I0POBbSI U MHBAJIU/IOB

JInna ¢ orpaHM4EeHHBIMH BO3MOXKHOCTSIMHU 310p0oBbsl (OB3) 1 MHBaJIMBI UMEIOT
BO3MOXXHOCTh OCCTIPENSITCTBEHHO MEPEMENIAaThCA U3 OJHOTO Y4eOHO-1a00paTopHOTO
KOpIyca B JPYroi, MOMHATHCS HA BCE JTAXKHU Y4eOHO-TaOOpPATOPHBIX KOPITYCOB,
3aHUMAThCA B YUYE€OHBIX M HMHBIX IIOMEHICHUSX C Yy4eTOM OCOOCHHOCTEH
NCUXO(PU3UYECKOTO Pa3BUTUS U COCTOSIHUS 3J0POBBSI.

Hns oOyuenust nun ¢ OB3 u WHBaIWMIOB, UMEIOIIUX HAPYLICHUS OIOPHO-
JIBUTATEJILHOTO arrnapara, 00ecredeHbl yCJIOBUS O€CPEISITCTBEHHOTO TOCTYTa BO BCE
y4yeOHble TomenieHus. MHdopmamuss o croenuanbHbIX YCIOBUSX, CO3JaHHBIX IS
obyuatonuxcsi ¢ OB3 wu wuHBanmmMmoB, pa3MelieHa Ha CalTe YHUBEpPCUTETA
www//kgeu.ru. iMeeTcss BO3MOKHOCTE OKa3aHUs TEXHUYECKOM ITOMOIIM aCCUCTEHTOM, a
TaKXKe YCIYT CypIOTIEPEBOTUHUKOB M TU(DIOCYPAOTIEPEBOTINKOB.

Jns apantanuu k Bocnpustyio aunamu ¢ OB3 U uHBanmuaaMu ¢ HapyIlIeHHbIM
CIIyXOM CIIPaBOYHOTO, Y4YEOHOro MaTepuajia MO JUCIUIUIMHE OO0CCIEeYHBAIOTCS
CJEAYIOIIUE YCIOBUS:

- IS JIy4IIe OpUEHTAIIUU B ayAUTOPHUH, MPUMEHSIOTCS CUTHAJIBI OTIOBEIICHUS
0 HavaJIe U KOHIIE 3aHATHUSA (CIOBO «3BOHOK) IMHUILIETCS HA I0CKE);

- BHUMaHUE CJIA0OCIBINIANIEr0 OOYYaroMIerocss TMPUBIICKACTCS  IE€1aroromMm
KECTOM (Ha TIJIEHO KIJIAJETCS pyKa, OCYIIECTBISACTCS HEPE3KOE MOXJIONBIBAHNE);

- pasroBapuBas ¢ 00ydJarOIIUMCs, MearOTHIECKU PaOOTHUK CMOTPUT Ha HETO,
TOBOPUT SICHO, KOPOTKUMHU TPEIJIOKECHUSIMH, OOecTieurBasi BO3MOKHOCTh YTEHUS TI0
ry0am.

Kommencanuss 3aTpyqHEHUIl peYeBOr0 U MHTEIUIEKTYaJbHOTO  Pa3BUTHS
ciaboCbIIaIMX 00y4aroIUXCcs MPOBOAUTCS ITyTEM:

- UCTIOJIb30BAaHUS CXEM, JUarpaMM, PUCYHKOB, KOMITBIOTEPHBIX MPE3EHTALNN C
TUTIEPCChUIKAMH, KOMMEHTUPYIOIIUMU OT/ACJIbHBIE KOMITIOHEHTHI U300paKeH s,

- pETYJISIPHOTO TPUMEHEHHUS yIOpaXKHEHUW Ha TpapuUecKoe BbIICICHUE
CYIIECTBEHHBIX MTPU3HAKOB MPEIMETOB U SIBJICHUI;

- oOecrieyeHHs BO3MOKHOCTH JUIsi  OOYy4Yaromerocss TMOJIYYHTh aJpPECHYIO
KOHCYJIBTAIIMIO TI0 3JIEKTPOHHOMU MOYTE 110 MEPE HEOOXOIUMOCTH.

Jist anantanuu K BocnpusaTuio juiamu ¢ OB3 u uHBanumamMu ¢ HapyuieHUs MU
3pEHHUsI CIPABOYHOTO, Y4EOHOTO, MPOCBETUTEIHCKOTO MaTepuaa, MpeayCMOTPEHHOTO
o0pa3oBareNpHON MporpaMMoil 1O BBIOPAaHHOMY  HAIpaBJICHUIO IOJATOTOBKH,
00€eCIeunBaIOTCS CIEIYIOIIUE YCIOBUS:

- BEJIeTCs ajanTtanus opuiuaibHOro caiita B cetu HTEpHET ¢ y4eTOM 0COOBIX
MOTPEOHOCTEW MHBAIMIOB 1O 3PCHUI0, OOSCIIEUYNBACTCA HATMYINE KPYMHOMPUGPTOBOM
CIpaBOYHOM MH(GOPMAITUHN O PACITUCAHUU YUCOHBIX 3aHITHM;

- MeIaroruYecknii  pabOTHUK, ero cobeceqHUK (TIpU  HEOOXOIUMOCTH),
MPUCYTCTBYIOIINE HA 3aHATHH, MPEICTABISIOTCS OOyYArOIIMMCS, MMPU 3TOM Kax bl
pa3 Ha3bIBaeTCs TOT, K KOMY MEJaroruueckuii paboTHUK 00OpalaeTcs;
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- IEUCTBUS, >KECThl, MEPEMEIICHUs MeJarornyeckoro pabOTHUKA KOPOTKO H
SICHO KOMMEHTHPYIOTCS;

- meyatHas uHGOpMaLMs MpeAocTaBiseTcss KpynHbiM mmpudrom (ot 18
IYHKTOB), TOTAJIHO 03BYUYHBAETCS,

- obecnieunBaeTCsl HEOOXOAMMBIN YPOBEHb OCBEIIEHHOCTH TOMEUICHHI;

- IPEJOCTABIISIETCS  BO3MOXKHOCTh ~ MCIOJIb30BaTh KOMIIBIOTEPHI BO  BpeMs
3aHSATUM U MPABO 3aMMCH 00BICHEHUHN Ha JUKTO(OH (I10 KeTaHU0 00yJarouXCs).

dopma 1poBeNEHUS TEKyIIEd W IPOMEXKYTOYHOM  arrecrauuu  JJis
obyuaromuxcsi ¢ OB3 U vUHBaIUI0B OMNpeeiseTcs MeaarorndeckuM pabOTHUKOM B
COOTBETCTBUM C yueOHbIM IutaHoM. [Ipu HeoOxoaumoctu obOyuarmemycs ¢ OB3,
MHBAJIUY C YYETOM MX HWHIUBUAYAJbHBIX MCUXO(PU3NYECKUX OCOOEHHOCTEH Aaercs
BO3MOXKHOCTh NMPOUTH IMPOMEKYTOUHYIO aTTECTAllMI0 YCTHO, MMCbMEHHO Ha Oymare,
NUCHPMEHHO Ha KOMIIbIOTEpE, B (JOpME TECTUPOBAHUA U T.I., MO0 MPEAOCTaBISIETCA
JOTIOJTHUTENBHOE BPEMSI JIJIsl IOATOTOBKHM OTBETA.

8. Meroanyeckue peKOMEHJAUMHU JJId IpenojaBaresieil 0 OpraHu3alu
BOCIIMTATEJIbHOH PA0OTHI € 00YYAKOLIMMHUCH.

MeTtoauueckoe obecrieueHue Mmpoiecca BOCIUTaHUsI 00y4daroluXcsl BEICTYAeT
OJIHUM W3  OINpeAensomux (akToOpoB  BBICOKOTO  KadecTBa  OOpa3oBaHMsL.
[IpemogaBaTens By3a, AEMOHCTPUPYS BBICOKHH MPOGECCHOHATN3M, JPYAULHIO,
YETKYI0 TPAXKIAHCKYIO MO3UIMIO, CAMOJIUCIUIUINHY, TBOPUYECKHI MOAXOA B PEUICHUH
npodeCCUOHANIBHBIX 3a/lad, B XOJIe O00pa30BaTEIbHOTO TIpoIlecca CIOCOOCTBYET
(hOopMUPOBAHNIO TAPMOHUYHOMN JIMYHOCTH.

[Ipn peanuzanuu JUCHUIUIMHBI  MPEMOJABAaTEIh  MOXKET HCIOJIb30BATh
CJIETyIOIINE METO/Ibl BOCIIUTATEIbHOM pabOThI:

- MeToabl (OPMHUPOBAHUS CO3HAHUS JMYHOCTH (Oecena, AUCIYT, BHYLICHHE,
UHCTPYKT@X, KOHTpOJIb, OOBSICHEHHE, NPUMEpP, CAMOKOHTPOJIb, pAaccKa3, COBET,
yOexIeHre u ap.);

- METObl OpPTaHW3alUU NEATEIHPHOCTH W (POPMUPOBAHUS OMNBITA TOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHHWE, MeJarornyeckoe TpeOoBaHUE, MOpPYUCHUE,
IpUyYEeHHE, CO3/IaHNE BOCIIUTHIBAIOIIUX CUTYAllUi, TPEHUHT, yIpaXXHEHHE, U Jp.);

- METO/Abl MOTHUBALIMM JEATEIBHOCTH M TOBeACHUS (0J00peHHe, MOOLIpEeHne
COLIMATIbHOW aKTHBHOCTH, TOpHUIIAHME, CO3JaHME CUTyallMi ycmexa, Co3JaHHe
CUTYAIUH JIJIs1 SMOIIMOHAIILHO-HPABCTBEHHBIX MEPEKUBAHUMN, COPEBHOBAHUE U JIP.)

[Tpu peasnnzanu JUCHUIUIMHBI MPENOAABATENb JOHKEH YUUTHIBAThH CIEAYIOIIHNE
HaIpaBJIeHUs] BOCIUTATEIbHON e TEIbHOCTH:

I'pasicoanckoe u nampuomuyeckoe 6ocnumanue:

- popMupoBaHuEe Yy OOyYaroUIUXCsl LETOCTHOTO MHUPOBO33PEHHUS, POCCUUCKOU
UJCHTUYHOCTHU, YBaKEHUS K CBOEH CeMbe, 00I1IECTBY, TOCYIAPCTBY, IPUHATHIM B CEMBE U
o0I11ecTBE JyXOBHO-HPABCTBEHHBIM U COLIMOKYJILTYPHBIM IIEHHOCTSM, K HAIIMOHAIBHOMY,
KyJbTYPHOMY M HUCTOPUYECKOMY Hacienuto, (GOpMHUpPOBAHUE CTPEMJICHUS K €ro
COXPaHEHUIO U Pa3BUTHIO;

- opMupOBaHUE y OOYJAIOIIMXCS AKTUBHOM TPakIaHCKOM TO3HUIIMHA, OCHOBAHHOM
Ha TPAJAUITMOHHBIX KYJIbTYPHBIX, TyXOBHBIX U HPABCTBEHHBIX IIEHHOCTSAX POCCHICKOTO
oOmiecTBa, JJIsl TOBBIIIEHHUS] CIOCOOHOCTH OTBETCTBEHHO pEajIN30BBIBATH CBOU



KOHCTUTYIIMOHHBIE PaBa ¥ 00S3aHHOCTH;

- pa3BUTHE MPABOBOM M MOJMUTUYECKOU KYJIbTYpPhl OOYyYArOIIMXCS, pACIIUPEHUE
KOHCTPYKTUBHOI'O Yy4YacTHsi B MPUHITUU PEIICHHUM, 3aTparvBarollluX HX IpaBa M
WHTEPECH, B TOM YHUCJIE B PAa3IMYHBIX (hOpMaxX CaMOOPTaHHU3AIlNU, CAMOYIIPABICHMUS,
OOIICCTBEHHO-3HAYNMOM JIEATCIEHOCTH;

- popMHUpOBaHNE MOTHBOB, HDABCTBEHHBIX M CMBICIOBBIX YCTAHOBOK JTUYHOCTH,
MO3BOJISIONINX TPOTUBOCTOSATh JIKCTPEMU3MY, KCEHO(DOOWHU, MHCKPUMHUHAIIUU TIO
COLMAJIbHBIM, PEJIMTUO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM MPU3HAKAM, MEKITHHUYECKON
U MEXKKOH(ECCHOHAIbHON HETEePNUMOCTHU, JPYTUM HETAaTUBHBIM  COLUAIbHBIM
SIBJICHUSIM.

/[lyxoeHo-npascmeennoe socnumanue:

- BOCIIUTAaHWE 4YYyBCTBA JOCTOMHCTBA, YE€CTH U YECTHOCTH, COBECTIMBOCTH,
YBOKCHUS K POAUTENSAM, YUUTEISIM, JIFOJSIM CTAPILIETO MOKOJICHUS;

- popMHUpOBAaHWE TPUHIIMIIOB KOJUIGKTUBA3MA H  COJIMIAPHOCTH, JyXa
MUJIOCEpIUST M COCTPaJaHusi, MPUBBIYKK 3a00TUTHCS O JIIOMASX, HAXOSAIIMXCS B
TPYAHOM KU3HEHHOMN CUTYALUU;

- popMHUpOBaHUE COJTUIAPHOCTH U YYBCTBA COITMATBHOW OTBETCTBEHHOCTH IIO
OTHOIIICHUIO K JIFOJISIM C OFPaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbS, MPEOI0JICHUE
MICUXOJIOTUYECKNX OapbepoB IO OTHOIICHHIO K JIIOASM C OTrpaHUYCHHBIMU
BO3MOKHOCTSIMU;

- bopMUpOBaHKE SMOILMOHAIIBHO HACBIIIEHHOTO W JyXOBHO BO3BBIIICHHOTO
OTHOIIIEHUSI K MUPY, CHOCOOHOCTU U YMEHUSI MepeiaBaTh APYTUM CBOUM ICTETUUECKUMN
OTIBIT.

Kynomypno-npoceemumenvckoe eocnumanue:

- hopMUpOBaHKE ICTETUYECKOU KAPTUHBI MUPA;

- popMUpOBaHUE YBAKEHUS K KYJIBTYPHBIM IIEHHOCTSIM POJTHOTO TOPOJIa, Kpas,
CTpaHBbI;

- MOBBIIIIEHUE MTO3HABATEIBHONU aKTUBHOCTU O0YUaIOIIUXCSI.

Hayuno-obpazosamenvnoe 6ocnumanue:

- popmupoBaHue y 00yJarOINXCs HAYYHOTO MUPOBO33PCHHUS,

- popmupoBaHUe yMEHHS MTOJTy9aTh 3HAHHUS,

- opMHUpOBaHNE HABBIKOB aHAIM3a W CHHTE3a MH(POPMAINH, B TOM YHCIIC B
npodecCUOHAILHOM 001acTH.
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OneHouHple  MaTepHabl MO  JUCHUIUIMHE  TEXHOJOTHH  CUCTEM
UCKYCCTBEHHOTO WHTEJUICKTa, TMPEAHA3HAYEHHBI JUIsI OICHWBAHUS PE3YJIhTATOB
0o0ydYeHHsT Ha COOTBETCTBHE WHAMKATOPAM JTOCTH)KEHUSI KOMIICTCHIIUHA.

OrneHrBaHKE PE3yJIHTATOB O0YUEHUS IO JUCIUILINHE OCYIIECTBISETCS B paMKax
tekymero kouTpoist (TK) u mpoMexyTodHO# aTTecTanuu, MPOBOJUMBIX 1O OaUTbHO-
petitunroBoii cucteme (bPC).

1. TexHosoruyeckas Kapra
e Cemectp 7

PelTHHrOBBIE ITOKA3aTENN
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Pa3znen. "BBenenuie B HeMpoHHBIE ceTH" TK 25 0 0-25
Pa3znen. "TexHoI0rUM NCKYCCTBEHHOTO TK
" 30 0 0-30
MHTEJJICKTa
IIpome:kyTouHas aTTecTanus (3a4eT, IK3aMeH, oM 0-45
KII, KP)
3aaHue MPOMEeXKyTOUHOM aTTecTaluu 0-15
B mucemenHoi dopme o Omretam 0-30

Texnonoeuueckass  kapma gopmupyemcsi  ONsl KAHCO020 BUOA NPOMENCYMOUHOU
ammecmayuu ( 3a4ema,’K3ameHa, Kypco8o20 npoeKxma uiu pabonol)

2. O1ieHOYHbIEe MATEPUATBI TEKYILEr0 KOHTPOJISA ¥ POMEKYTOYHOM aTTeCTAlUH
[IIxana OLeHKU Pe3yabTaTOB 00YUEHHUS MO JUCIUTIIMHE:

YpoBeHb CHOPMUPOBAHHOCTH UHIUKATOPA KOMITETCHIIUU
N . Huxe N
Kox Kox R Bricoxunii Cpenunuii CpemHero Huskuit
KOMII | MTHOAWUKATOpP POBaHHBIC ot 85 no 100 ot 70 no 84 oT 55 1o 69 or 0 mo 54
c- a PE3yJIbTaThl IITkana oneHUBaHUI
TEHIl | KOMIETEH | OOYy4YeHHS IO HEYIOB-
Y/IOBIIET-
nn onu AWUCIUILIAHE OTJIMYHO XOpOIIO JIETBOpH-
BOPHTEILHO
TENLHO
3auteHo HE 3a4TCHO
3HaTh:
- OCHOBBI riryOoKo U XOPOIIIO 3HAET 3HaeT HE 3HaeT
TEOpUH MOJTHO 3HAET OCHOBHEIC 0az3oBbIC 0a30BBIX
K-1 | TIK-1.1 HeﬁvaHHHX MaTeMaTHYeCK | MaTeMaTHUYecK TIOHSTHS MOHATHH, HE
ceTel, B TOM W€ CTPYKTYPBl | He CTPYKTYpPBHI | HEWPOHHBIX 3HAEeT Kak
qrce B OCHOBE B TIOCTPOCHHH | CETEi, 3HaeT oOydJaeTcst
pazinyHbIe MIOCTPOEHUS HEWPOHHBIX ITOPUTM HEWpOHHAsI
APXUTEKTYPHI HEWPOHHBIX ceTel, 3HaeT backprop, CETh, HE 3HACT




HEHPOHHBIX

CeTeil, 3HaeT AITOPUTM OCHOBHEIC KaK OIICHUTh
ceTel u AITOPUTM oOpaTHOTO METPHKU Ka4ecTBO
QITOPUTMEBI UX o0OpartHOro pacrpocTpaHeH o0y4eHus
o0yueHus; pacrpocTpaHeH WS OIIUOKH, MOJIEITN
- U OLIUOKH, HEKOTOpBIC
MaTeMaTHYeCK | COBPEMEHHBIC COBPEMCHHbBIE
He CTPYKTYPBI | ApXUTEKTYPhI, | ApPXHUTEKTYPHI,
Y TIPUHIUTIBI METPHUKH OCHOBHBIE
ux 06001eHus Ka4ecTBa, METPHUKH
Ha TIOCTPOSHUE
BBIYUCITUTEIbH
bIX OJIOKOB
HEHPOHHBIX
CeTel;
YMmerb:
- yMeeT
AQHAIM3UPOBATh | aHAIM3UPOBATh yMeeT
MOIU(MUKALMY | MOCTABJICHHYIO | aHAIU3UPOBAThH
yMeeT HE yMeeT
Y HOBBIE 3a1ady u MTOCTABJICHHYIO
o0UpaTh o0UpaTh
cpencTea npeiarath 3a1ady u
TEXHOJIOTHIO aJICKBaTHYIO
MPOrPaMMHOTO pelieHus Ha npeJarath
UCKYCCTBCHH TEXHOJIOTHIO
obecrieueHust OCHOBE pelieHus Ha
. oro HCKYCCTBEHHOT
JUTSL CO3TaHHS TEXHOJIOTHiA OCHOBE
. WHTEIUIeKTa 0 WHTEJUIEKTA
UHTEJUIEKTYaJIb | MCKYCCTBEHHOT TEXHOJIOTH
JUTS pEIICHUS. | JUTS PEeIIeHUS
HBIX CUCTEM C | O WHTEJUICKTA, | HCKyCCTBEHHOT .
MOCTABJIEHHO | TOCTABJICHHON
UCTIOJIb30BaHNE Ymeer O MHTEJUIEKTA, 9
. i 3ama4u. 3aauu
M TEXHOJIOTUH | OOOCHOBBIBaTH | OOOCHOBBIBATH
HCKYCCTBEHHOT CBO¥1 BBIOOD CBOI1 BEIOOD;
0 WHTEJUIEKTA TEXHOJIOTHH;
Bnanets:
Bmageer Bnageer Bnageer
MPOJIBUHY THIM OCHOBHBIMHU OCHOBHBIMHU
W CpEJICTBAMH CpeCTBaMu CpencTBaMu
CO3JIaHHUS CO3JIaHHS CO3JIaHHS
- CpeACTBaMu - o .
HEHPOHHBIX HEWPOHHBIX HEHPOHHBIX He Bnaneer
CO3JIaHHS U N o M
cereit cereit cereit cpeacTBaMu
oOydeHus
HOHDOMHEIX Pa3TUYHbBIX Pa3ITUYHBIX 0a30BBIX CO3JIaHHS U
cI; eif APXUTEKTYP. APXUTEKTYD. APXHUTEKTYP. o0yueHus
Bunaneer Bnageer Bnaneer HEHUPOHHBIX
Pa3IMYHBIX .
THTIOB MPOJIBUHYTHIM | CTaHIAPTHBIMHU 0a30BBIMHU cereit
U CpeJICTBAMHU CpeACTBaMH CpeACTBaMH
0o0y4eHus U o0yUeHUs 00yYCHHUS U
TECTHPOBAHMS | TCECTUPOBAHUS | TECTUPOBAHU
CeTei. ceTeil. s CETEH.
3HAaTh:
- OTNMYHO 3HAET | XOpOIIO 3HAET | 3HAET OJMH
HE 3HaeT
BBIYHMCIUTENBH | s13bIK Python s1361K Python u3
. BBIYHCIIUTCIIBH
BI€ CPENCTBA U wm C++ wm C++ (hpeiiMBOpKO EIX CPEIICTS
KOMILJICKCHI, (hperiMBOpKH (hperiMBOpKHU B TITy0OKOTO ’
TPUMEHSIEMBIX
MIPUMEHSIEMBIE rITy0OKOTO rITyOOKOTO 00yueHus, mpu
[1K-1.2 pH 00yJeHwus, 00yJeHwus, TaKue KaKk paspaBoTKe
pazpaboTke TaKHe KaK TaKHe KaK PyTorch u
ITPOCKTOB
MPOEKTOB PyTorch n PyTorch n Tensorflow, . .
. o HelpoceTel u
HelpoceTel u Tensorflow, Tensorflow, 00IauHbIE
HMHTEJUIEKTYaJlb
WHTEIUICKTYaTb oOauHbIe 00JIavHbIC 1aThopMbl HBIX
HBIX m1aThopMbl m1aThopMbl JUTSL paOOTHI € CHOTEM:
CHUCTEM; JUISL pabOTEHI C TSt pabOTEHI C ’

HEUpoCeTSIMU




-(pperimBopkH HEUpOoCEeTAMHU HeHpoceTIMHU
IyOOKOTO
o0y4eHus,
TaKue KaKk
PyTorch u
Tensorflow
YMmers:
— CO3/1aBaTh, Vmeer
HPOBOANTH CO3/1aBaTh,
OTIAAKY NPOBOJIUTD
pOrpaMMBbl OTIAAKY
o, HPOTPaMMBI C
A porp YMmeer
MOCTABJICHHYIO | HCIHOJIb30BaHHE Ymeer
CO3/1aBaTh HE yMeeT
3ajauy M CO3/1aBaTh
MPOTPaMMBI C CO37aBaThb
YUETOM COBPEMEHHBIX MPOTPaMMBI
UCIIONIb30BaHUE HPOTPaMMBI C
MOCJIETHUX WHTEIUIEKTYallb c
M UCIIONB30BaHUE
TEOPETHIECKUX HBIX UCIIONIB30BaH
. COBPEMEHHBIX M
u TCXHOJIOTUH, HneM o
HHTEIUIEKTYallb N HeHpoceTeBbIX
NPAKTHIECKUX Ymeer HeHpOCeTeBLI .
. HBIX . MoJienei
JOCTH)KEHHUH B NPOBOJIUTH . X MoJiesei
TEXHOJIOIT'NN
obnactu BHEIIPEHHE
uckycctBeHHor | ONNX ( Open
0 UHTEJIEKTA U Neural
HEeHpOCEeTEBBIX Network
TEXHOJIOTHI Exchange )
Bnaners:
OtnnyHO
BIIazieeT BIIazieeT
TEXHOJIOTUSIMU OCHOBHBIMHU
BIIAJICET HE BJIaJieeT
. cOopku u TEXHOJIOTHSIMU
— TEeXHOJIOTHEH 0a30BBIMU OCHOBHBIMHU
3aIycKa cOopku 1
cOopku u TEXHOJIOTHSIM | TEXHOJIOTHSIMU
HpOTpamMM C 3aIycKa
3aITycKa 1 cOOpKU U cOopku 1
. WCIIONIb30BaHUE | IIPOIPaMM C
HEHpPOCETEeBBIX 3aIycka 3aIrycka
o M UCIIONIb30BaHUE
MojeInel B . MPOTpaMM C MPOTpaMM C
HEMPOCEeTEeBBIX M
pexIMe . . WCTIONb30BaH | HMCIOJIb30BAHUE
MOJIYJIEH, HeWpoCceTeBbIX
o0yueHus u . ueM M
BIIaieeT MoyJei, . .
uHdepeHca. . HEHWpOCeTeBbl | HEHPOCETEBBIX
TEXHOJIOTHEN BIIafieeT . .
. X MOJILyJIEH. MOAyJIeH
uH(pEepeHca,Hall |  TEeXHOJOTruein
p., ONNX nHdepeHca.
RUNTIME

OrneHKa «OTJIMYHO» BBICTABISCTCS 32 BBIOJHECHUE MOHOE GbINOJHEHUE
nabopamopHelx pabom 6 cemecmpe; 21y60Koe NOHUMAHUE NPUHYUNOE NOCMPOEHUS,
Memo008 u MexHoN02Ull 00y4eHUs HeUPOHHBIX cemell, NOHUMAHUe MempuK 00yUeHus,
3HAHUE  OCHOBHBIX  MEXHOAO2UUl  UCKYCCMBEHHO20  UHMELIeKmd, HOAHble U
cooepoicamenvhble 0Omeenmvl Ha 8ONPOChL Ouiema (meopemuyeckuil U NPaKmuyecKull
80NPOCHI)

OueHka  «XOpomI0»  BBICTABISIETCA 3@  BBINOJHEHUE  BbINOJHEHUE
1abopamopHuiX pabom 6 cemecmpe,; NOHUMAHUE OCHOBHBIX NPUHYUNOG NOCMPOEHUsL U
Memooo8 00yueHUsi HeUpOHHbIX cemell, NOHUMAHUue Mempuk OOVYeHUs, 3HAHUe
MEeXHON02ULl UCKYCCMBEHHO20 UHMENNEeKMA, co0epacamenvbhble 0Omeemsl Ha 60NPOCyL

bunema (meopemuveckuti U NPAKmMu4ecKuii 60NPocol)



OlleHKa «y/0BJIE€TBOPHUTEIbHO» BBLICTABISCTCS 3a BBITIOJIHEHUE GbINOJHEHUE
1abopamopHbix pabom 6 cemecmpe; 4aCMUYHOe NOHUMAHUE OCHOBHLIX NPUHYUNOB
nocmpoenuss U Memooos8 00yueHUs: HeUPOHHbIX cemell, 3HAHUe MempuK 00y4eHus,
omeemsl HA 8ONPOCHL Obuema (meopemudecKuli U NPaKmuyeckull 60Npocyl)

OrneHka «HEY/IOBJIETBOPUTEIbHO» BBICTABISETCS 3a cCiiadoe U HEMOJIHOE
BBITIOJIHEHUE JTA0OPAaTOPHBIX M TPAKTUYECKHX pPadOT B CEMECTpe; HE3HAHUE W
HETIOHUMaHue 0a30BBIX IPUHIIUIIOB IIOCTPOCHUS HEHPOHHBIX CETEH; HEIMOJIHOE M
HESICHOE BBIMOJIHEHUE TEOPETHUYECKOr0 BOMpOca OuiieTa; HECIOCOOHOCTh OOBSICHUTH
IPOrpaMMHBIN KOJI 1O MPAaKTUYECKOM yacTu ouiiera.

3. IlepeyeHb OLICHOYHBIX CPEACTB

KpaTKa;[ XapaKTCPUCTHUKA OLCHOYHBLIX CPCIACTB, UCIIOJB3YCMBIX IIPpU TCKYIICM
KOHTpOJIE YCIEBAEMOCTH M IPOMEXKYTOUHOW aTTecTaluu oOydarouierocs II0
JOUCIIUIIINHE:.



4. Ilepeuyennb

KOHTPOJIbHBIX

3aJaHUil WJIH MHbIE

MaTepuabl,

Heo0XoAuMbIe JJIsl OLEHKH 3HAHWH, YMEHHH U HABBIKOB, XapaKTePHU3yIOIIHNX
3Tanbl POPMHUPOBAHUS KOMIIETCHIIUI B MpPoLecce 0CBOCHUSI M CHMIIJIMHbI

Juis Texkymero kourpoJas TK1:

[IpoBepsiemast kommnerenuus: [1K-1.1: Beibupaer akryanbHbie 1uppoBbie

TCXHOJIOTHUU B ACATCIbHOCTH IIPCAIIPUATHUA

Tecr

Bonpoc

BapuaHTbl oTBeTa

oTBeT

MopA, UCKYCCTBEHHbIM
MHTeNNeKTom B Poccum
noHMMaeTcA

KOMMNNEKC TEXHO/TOTNYECKUX pELueHMVI, I'IO3BOJ'IﬂlOLLI,VIﬁ
MMUTUPOBATb KOTHUTUBHDbIE d)yHKLI,VIVI yesioBeKa

camoobyuyeHne 1 NOUCK pelueHuii 6e3 3apaHee 334aHHOTO
anroputma

KOMMNNEKC TeEXHO/10TNUYECKUX peLLIE‘HVIl\;I, I'IO3BO}'IHI'OLLI,MI\;1
Nnoay4yaTb NpPU BbINOJIHEHUN KOHKPETHbIX 3a4a4 pe3y/1bTaThbl,
COMOCTaBMMble, KaK MUHUMYM, C pe3ybTaTaMu
VIHTEJ'IJ'IeKTyaJ'IbHOVI AeATeNIbHOCTU Ye/I0BEKA

BCe BbIlLEONNCaHHOE

HeipoceTteBbimu
TEXHO/IOTMAMM Ha3bIBalOT

KOomMmnnekc MHd)OpMaLLMOHHbIX TeXHOITOl'VIl‘;I, OCHOBAHHbIX
Ha NPUMEHEHUN KOMMbIOTEPHDbIX ceTen

TEXHONOrnM,
MCKYCCTBEHHDIX

KomnnaeKkc MHPOPMaLUOHHbBIX
OCHOBaHHbIX Ha npUMeHeHUn
HEUPOHHbIX ceTeun

MHGOPMALMOHHbIE CUCTEMbI NMOMUCKA

MHPOPMaALMOHHbIE TEXHONOTMW YNPaBIEeHUA

Anroputm obyyeHuA
MCKYCCTBEHHOW  HEWPOHHOM
CeTM 3aKaH4YMBaeTCA, Korga

AOCTUTHYTO  33JaHHOE  3HayeHue cpegHen  (uam

MUWUHMMaNbHOM) OLLINOKM

ceTb ncyepnana BO3MOXKHOCTM 0bydyeHns (owmnbKa
nepecrtana yMeHbLLATbCA OT 3MOXM K 3noxe)

nponaeHo onpeaeneHHOe KOIMYECTBO 3MOoX

noboi oTBeT U3 NepeyncieHHbIX

Kakne ¢pyHKLMM BbINONHAET
NporpaMmHan peanusaums
BXOZAHOrO /oA

BblumcnseT NpomM3BOAHYIO A5 anropuTMma obpaTHOro
pacnpocTpaHeHns OLINOKM.

MepepaeT BXO4HOW BEKTOP CUrHANOB HA NEPBbIi

KoTopbIx paBHbl 10, -20,5,4 u
COOTBETCTBYHOLLMNE BECA
cBAsent paBHbl 0.8,0.5,0.7 n
-0.5 cooTBETCTBEHHO.
Bbluncnnte curHan Ha Bbixoge

MHOFOC/IONHOTO CKPbITbIi CNOW.

nepcenTtpoHa? Yaansaet "wym" us curHana.
TpaHcAnpyeT CUTrHaN Ha BbIXOAHOM COM MHOFOC/I0OMHOTO
nepcenTpoHa.

HelpoH j nonyymn Ha Bxof, -1.8485

CUFHAN OT YeTbIpex Apyrnx 0,5

HEMPOHOB YPOBHMU -0,4621

BO3OYKAEHUA, 3HAYEHUA 0,2449




j-ro HelMpoHa B c/lyyae, ecnm
bYHKLMA aKTUBaLMK
HEMPOHOB eCTb
rmnepboanYeCcKnin TaHTeHC.
BbibepuTe npaBuIbHbLIN OTBET:

MporpammHo
HeMpPOHHanA

peannsosBaHa
ceTb C OAHMM
CKpbITbIM cnoem 7
aKTMBALIMOHHOWM dYHKUMen
curmompa. Y cetm 1 sxoa, 3
HEMPOHA B CKPbITOM C/ioe U
OAMH Bbixoad. YTOo b6yaeT Ha
BbIXO4e CeTW B Cayyae, ecnu
Ha Bxoae 1, Bce Beca paHbl 1 n

cmeweHue 0.
O y

0,7311

2,1932

Yto npepcTtasnsetr  cobou
anropuTm «obyyeHuns
WUCKYCCTBEHHOW  HEWPOHHOM
cetTm»?

npoueaypy NOACTPOMKN CUTHANOB HEMPOHOB

npoueaypy NoACTPONKN BeCOBbIX 3HaUeHUM

npoueaypy BblMUCAEHWUA MOPOrOBbIX 3HAYEHWUM
bYHKLMM aKTMBaLMK

ana

MporpammHas peanusauma
OAHOC/NIOMHOro NepcenTpoHa
NO3BOJIAET peLwaTb 3a4a4m

annpoKkcumauumn GyHKLUN

pacno3HaBaHuA 06pa303

KnaccupuKaymm

Kakas apxuTekTypa | MHOrocnomHbI nepcenTpoH
NCKYCCTBEHHOWM HelpoHHOW | PeKyppeHTHble HeliPpOHHbIe ceTh
cetn b6onble nogxoaut pnna | CBepTOUHbIE HEMPOHHbIE CeTU
pa3paboTku aNropMTMOB
aHanu3a €CTeCTBEHHbIX
A3bIKOB (TeKcToB).
Ona  OyHKuMmM  aktmBauum | -1
rmnepbonuyeckmi TaHreHc | O
the) = £ 1
BbIYMCIUTE, | Mpepen He cyliecTByeT
lim th(z) 5

Yyemy paBeH z——oo

Ona paspabotkm anroputmos | ResNet

WU nporpammHbix cpeacts ansa | YOLO
AeTekumMn n  TpekumHra B | SSD
cuctemax BuaeoHabnoaeHus, | GAN
NCNO/b3ytoTCA HEeMpPOHHbIe

cetm

Kakoit ¢pperimeopk raybokoro | CNTK
obyueHuns wmmeet wuHTepdelic | Tensorflow




ana pa3paboTku
NPOrPamMHbIX CPeAcTB  Ha
A3blKE  MPOrpamMMMUpPOBAHUA
Python pna obyyeHna wu

3anycka MHC?

PyTorch

Bce nepeuncneHHble

BxogHoe nsobpaxkeHne numeet
pasmep 32 Ha 32. Kakoro
pa3mepa Noay4mTca pesynbTaT
cBEpTKU B PyTorch 5 Ha 5 6e3
padding, co stride=(1,1), ecnu
Ha BbIXo4e A[ONKHO OblTb 6
KaHanos?

torch.Tensor paamepom 6 Ha 14 Ha 14

torch.Tensor paamepom 28 Ha 6 Ha 6

torch.Tensor paamepom 6 Ha 28 Ha 28

torch.Tensor pasmepom 6 Ha 5 Ha 5

CKONbKO NapameTpoB B
CBepTKe pazmepom 3x3,
KOTOpaA NpUMeHAeTCA K
TPEXKaHa/IbHOMY
n3obparkeHunto? He cumtamnte
CNOW aKTMBALUMW, He
y4uTbiBaliTe bias.

3 napameTpa: CTO/ZIbKO e, CKOJZIbKO N KaHa/10B

9 BCero: Mbl HaKNaAbiBaemM OAHY U Ty e CBEPTKY Ha
Ka*KObl U3 Tpex KaHanos

9 YHUKA/IbHbIX -- BCEro 27, HO AnAa BCeEX KaHaios
napameTpbl OAMHAKOBbIE

27 napameTpoB: 3x3 AnA KaXao0ro u3 Tpex KaHanos

Ona  KakoM  apXWUTEKTypbl
CBEPTOYHON HEMPOHHOMN ceTn
XapaKTepHo obxogHble
coeanHeHus

(skipconnections),
npobpacbiBatolme rpagmeHT
owmnbKM B 06X0/ CBEPTKU

VGG

AlexNet

ResNet

GoogleNet

YKaxuTe olwnbKy npu pabote
¢ ontumwusatopom B PyTorch
npu pas3paboTke Nporpammbl
0oby4yeHnsas HeMPOHHOM ceTu.

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

optimizer.step()

optimizer.zero_grad()

optimizer.backward()

Bormpockl

1. ®dyHKIMA TOTEPh W ONTUMM3AIMUA MMApAMETPOB HEeWpOoHHOU ceTu. Brioa DI

13 METO0/Ia MaKCUMaJIbHOTO MIPaBI0NOA00uUS.

2. OOyyenue HEHPOHHOU
BO3HHKHOBCHUSI.

3.

4.

5.

Softmax.

CCTHu C ITIOMOIIBIO aAJIropuTMa

OueHka KauecTBa HelipoceTeBbIX Mojieneil. OCHOBHBIE METPUKHU.
CBépTouHble HEMpoHHBIE ceTH. Onepalns CBEPTKH, KaCKaJl CBEPTOK.
ApPXUTEKTYpbl HEHPOHHBIX CETEW ISl MYJIbTHKIACCOBBIX Mojeiei. DyHKIus

6. ApPXUTEKTYpbl HEUPOHHBIX CETE JJI1 MOJieNiel OMHApHOU KitaccuuKam

7. MHOTrOCIONHEBIN

MepLENTPOH.

[IpencraBnenne  OyJeBBIX

oOpaTHOTO
pacmnpocTpaHeHuss ommOku. [loHATHE TmapaiMya CETH W NPUYHHBI  €ro

GyHKIHN.

o0

[Ipeononenre orpaHudeHUs] TUHEHHON Pa3IETUMOCTH U pPEIIeHUEe MPOOJIeMbl
UCKJItoYaromiero «uinuy. Teopema Konmoroposa.

Omnepanust nekonBostonuu. Transposed convolution layer.

AJropuT™ 00paTHOTO pacnpocTpaHeHus OKUOKH. JIOCTOMHCTBA U HEJIOCTATKU



anropurma. [loHaTHE Napanyuya ceT U NPUYUHBI €EM0 BOZHUKHOBEHHS.
10. bazoBas apxuTekTypa HEUpOHHBIX ceTel. [IpunHiunbl nocrtpoeHusi. OCHOBHbIE
(GYHKIIUHM aKTHUBAIIH.

Jist Tekymero kourpoJast TK2:
[IpoBepsiemas kommnerenius: [IK-1.2: Cnocoben k paspaboTke u
BHEJPEHUIO aKTyalIbHbBIX HU(POBBIX TEXHOIOTHIl

Bomnpoc BapuanTel oTBeTa OTBET

B KAKUX 00J1acTsX | OLIEHKA BEPOSATHOCTU OAHKPOTCTBA;

SKOHOMHKH  TPUMEHSIOTCS | paclo3HaBaHue 00pa3oB (TEKCTa, MOAIICH);

QITOPUTMBI ~ HAa  OCHOBE | 33Ja4d KJIACCH(HUKAIIMK U CETMEHTAI[MH SKOHOMHYECKUX
HCKYCCTBEHHBIX HEMPOHHBIX | OOBEKTOB

ceren? BCe Mepevyn cJIeHHbIe
[IporpammHuo peanuszoBan 0,9951

HEUpOH ¢ PyHKIMEH 1

aKTHUBaIlUMU THUIIA -1

runepoonnyeckuii Tanresc ¢ | 0,9981
TpeMsl BXOAAMU U HEMPOH
cMeleHust. Bxonsl Bce

paBHBI | 1 Bce Beca Takxke
paBHbl 1, a cmemenue 0,5.
Yemy OynieT paBeH BbIXOJ

HelpoHa?

B nporpamme HelpoOHHOM 0,25
CETH HEHPOH ] MOTY4YnI HA 0,6225
BXOJI CUTHAJI OT YEThIpEX 0,3775
JIPYTUX HEUPOHOB YPOBHU -1,5415

BO30YKICHUS, 3HAUCHUS
KoTOophIX paBHbl 10, -20, 5, 4
Y COOTBETCTBYIOLIUE Beca
cBs3eit paBHbl 0.8, 0.5, 0.7 u
-0.5 COOTBETCTBEHHO.
Brruucnure curnan Ha
BBIXO/IE j-T'0 HepoHa B
ciydae, eclid (PyHKIUs
aKTUBALUU HEUPOHOB €CTh
JIOTUCTUYECKAsi CATMOM/IA.
Bribepure npaBuIIbHBIN
OTBET:

B nporpammHOl peanu3anuy | eciiu HalAeTcs TaKOH HEUPOH j, UTO
. .

OIHOCTOHHOTO NEPCENTPOHa | 3 i

Ha BXOJ TIOJAETCSI BEKTOp | i=]

(X1...Xn). B Kkakom cmyuae | ecnu AJsl KaXI0OTO HEpoHa j OyaeM UMETh
N

BBIXOJIOM OyJeT HyJeBon Sawi <1

BEKTOp? i

eCJId VI KayKI0ro HeHpoHa j OyaeM uMeTb

n .
Sawl <o
i=]




€CJIM HaWJIeTCsl TaKOW HEUPOH J, 4TO

n )
Sawl =6
i=]

Haiinure npousBoaHyo 310N
(GYHKIMN aKTHBAaLUU
th(z) = -

e’ —e
EIJFE x

U BBIpa3uTe
pe3yabTar uepe3 (pyHKIUIO
th(x)

1-th?(x)

1+h2(x)

th(x)-1

th*(x)

Kakas ApPXUTEKTYypa
HUCKYCCTBEHHOM HEUPOHHOU
ceTu Oosnble BCETO
MOJIXOAUT JUISL pa3paboOTKH
QJITOPUTMOB U IIPOIPAMMHBIX

[TonHocBs3HAs (MHOTOCTIOMHBII

NIEPCENTPOH)

HEHUPOHHAas CeTh

CeprouHasi (KOHBOJIIOLIMOHHAS) HEI{POHHAS CEeTh

PexyppenTHas HelipoHHas CeTh

CpeAcTB pacIo3HaBaHusI
o0OpazoB u aHanM3a
n300pakeHui?

IMycts B nporpamme | MSE
ABTOMAaTUYECKOT O MAE

pacrno3HaBaHUsl PyKOIUCHBIX

CE (Cross Entropy)

mpp or 0 gm0 9| BCE (Binary Cross Entropy)

HCIIONb3YETCS CNN c

aktuBanuei softmax. Kakyro

GbyHKITHIO MoTeph BbI

BBIOEpETE?

AyTrMeHTaIus JaHHBIX yBeJIMYeHus1 00beMa 00y4aroneii BbIOOpKH

MPUMEHSIETCS JUISI YBEIMUEHUSI CKOPOCTH O0yUCHHSI
HOpMaJTU3aluu
00pbObI ¢ mepeodyyeHueM

C TIOMOIIIBIO kaxoro | 1

MUHUMAIBHOTO yrcia | 3

HEUPOHOB B CKpPHITOM cioe | 4

MHOT'OCJIOTHOTO 5

nepcenTpoHa peraercs

npobiema XOR ?

Jlns paspaborku anropurmoB | GAN

u iporpamMMHBIX cpencts ais | ResNet

peleHus 3amaun | LSTM

kinaccudukanuu B cuctemax | VGG

KOMITBIOTEPHOTO 3peHUs

HCMOJIb3YIOTCSI  HEUpPOHHBIE

CEeTH

IIpu nocrpoenuun
ITOPUTMOB O0yUYCHUS
HEHPOHHOM ceTH OOBITHO
naTaceT OEJIAT Ha 2

gacTu train u test uiau Ha 3
yacTu: train, validation,
test. JIJ1st 4ero Hy»KHO Takoe

Ecnm 0oOyyaThcst Ha TIOJTHOM J1aTaceTe W Ha HEM XKe JIeNIaTh
BaJIMIAITNIO, TO MOYKHO HE 3aMETUTh TIEPEOOYyICHHS

Validation HyxHa, 4TOOBI MOAOOpaTh THUIEPIAPAMETPHI
cetn

Test HyxkeH miss (UHATBHONH OICHKM KadecTBa pabOTHI
CeTH

Bce BbllIEnepevncieHHOe

neneHue?
Kakas nporpammuas | Tensorflow
6ubnmoreka He mpumensierca | Torch




11 TITyO0KOTO 00y4YeHMSI? NLTK
CNTK
I[Mpu Hanmcanuu nporpamm B | d[0] + c[2]
PyTorch kakas onepanmsi ¢ c%d
TeH30pami ¢, 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]])
IMMO3BOJIACT MOJTYYUTH
CJIEIYIOIIUNA BBIBOA?
tensor([[0., 1., 1., 1.],
[.,1.,1., 1],
[.,1.,1.,1.],
[1.,1.,1., 1],
[1.,1.,1.,1]])
[lycTe MaTpuiia npu3HaKoOB 4, 3],
paBHa [-9.5]1]
[[45 25 '1]9 [[35 '4] ’
[-67 05 5]7 [ -9 75]]
[39 25 2]]5 [['99 5] ’
a SIIPO CBEPTKHU — [3.-4]]
[[Oa 19 2]5 [['49 391]5
[1,-1,0], [1,0,-2]]
[1,0,-2]]
KaxkoB Oyner pe3ynbTat
MPUMCHCHUS CBEPTKU CO
stride=2, padding=1?
B mnporpamme nHa PyTorch | 13
ucxonuslii torch.tensor 6wt | 169
pazMepom 13x13x384. | 384
Cxoyibko (UIBTPOB JOKHO | 64896
ObITb B CBEPTKE, KOTOpas
BBIIAET torch.tensor
pazmepoM 13x13x3847?
Bonpocuwi
1. Perymspuzanusa  HEHpPOHHOU Perymspuzanus
TuxonoBa, Lasso — perynspusanus
2. Perynspuzanus u npopexuBanue HeMpoHHOU ceTu. [IpsiMmoit u oOpaTHBIM
Dropout.
3. Meroasl  raybokoro  oOyuenus.  Hopmanmuzarus
HOPMAJIM3ALIUSL.
4. Texnonorust mnepemaun oOyuenust Transfer Learning. Vcnonb3oBanue
npeaoOydYeHHBIX CeTeH.
5. AsrosHkozepbl. OCOOCHHOCTH apXUTEKTYphl M OOYyYEeHHs DHHKOJEpa U

JeKoJiepa.




6. Pexyppenthsie Heliponnsie cetn. Apxurektypa GRU (Gated recurrent unit).
7. PexyppentHsie HeliponHble ceTu. ApxutekTtypa LSTM (Long Short-Term
Memory).

8. I'enepatuBHO-cocTs3aTrenbHbIe HelipoceTn (GAN) u style transfer.

9. ®peiiMBopk riryookoro ooyuenus Tensorflow

10. ®peiiMBOpk riryookoro ooyuenus Pytorch

Jas1 npoMesKyTOYHOM aTTecTalMu:

ba3oBble BOpochl K 3K3aMEHY

l.
2.
3.

11.
12.
13.
14.
15.

16.

17.
18.
19.
20.
21.

22.
23.

24.
25.

Maremarrueckas MOJIeb OMOJIOTHYECKOTO HepoHa. JIeHApUTHI, aKCOHBI, CHHATICHI.
TexXHOJIOrHH UCKYCCTBEHHOTO MHTEIUICKTa, 00JIACTH MPUMEHEHHSI U pelacMble 3a/1a4H.
BazoBas apxutekrypa HeWpoHHBIX cereil. [IpuHimmnbel noctpoenus. OCHOBHBIE (QYHKUIUH
AKTHBALIUU.

[Mepuentporn PozenOmarra u mpaBwio Xeb66a. Teopema O CXOAMMOCTH alTOPUTMA
00y4eHus IepIenTPOHa ISl TIMHEHHO-pa3aenuMbix MHOKeCTB. [Ipobiema XOR.
Mpmuorocnoitaeiii  nepruentpoH. [IpencraBnenue OyneBbix  ¢GyHknuit. IIpeomonenue
OTpaHUYEHUSl JMHEWHON pa3leIMMOCTH U pPElIeHHEe MPOOJIEMBbl HCKIIOYAIOUIETO «HJIH.
Teopema Konmoroposa.

OO0y4deHne HEMPOHHOM CETH C TTOMOIIBIO ATOPUTMa OOPATHOTO PACTIPOCTPAHEHUS OIITHOKH.
[TonsiTre mapanuya ceTy U MPUIUHBI €70 BOSHUKHOBEHHS.

OyHKIUS MOTEPh M ONTUMH3AIUS ITapaMeTPOB HEHPOHHOHM ceTu. BbiBoa QyHKIIMK TTOTEPH
U3 METO0J1a MaKCUMaJIbHOTO MPaBA0NO0100HUS.

[IpoGnema OBpa)kHOCTH MOBEPXHOCTH (PYHKITMOHAIA OIIMOKH U €€ YaCTUIHOE MPEOI0TICHUE
C TOMOIIBI0 BBeZIeHNs MoMeHTa (Nesterov momentum).

Ob6yuenue ¢ nomomnipio backpropagation Ha ocHoBe anropurma RMSProp.

. Obyuenue c¢ momompio backpropagation Ha ocHoBe anroput™Ma Adaptive moment

estimation.

[IpoGnema rcuesaromero U B3pbIBaroIIerocs rpaauenta. [lonstue «ymupatonuiny ReLU.
Onenka kauectBa 00yueHus. OCHOBHbIE METPHUKH 3a7a4 KilacCu(UKAIUH.

[TocTaHOBKA U pelIEHUE 3a1a4H PETPECCUU C TIOMOILbIO HEUPOHHOM CETH.

[TocTaHoBKa U peleHre 3a1a4u OMHAPHOM KIacCU(UKAIIUU C TIOMOIIIbIO HEHPOHHBIX CETEH.
ApXHUTEKTYpbl HEMPOHHBIX CETEM ISl MHOTOKJIACCOBBIX Mojeneil. BepostHocTHas mepa
NPUHAAISKHOCTH K Kinaccy. @yHkuus Softmax.

Cgéprounsie HelipoHHbIe cetu. Omeparus ceptku (1D, 2D). Aapo ceptku. Kackan
CBEPTOK.

ba3oBble MPUHLIMIIBI TOCTPOEHHUSI CBEPTOUHBIX HEHPOHHBIX CETEH.

Apxutektypa Inception (inception 6;10k). Training head.

Apxutektypa ResNet (residual 6:10k). Skip-connection.

[lepeoOyuenue u Mmetopl 60pbOBI ¢ HUM. AyrmeHTtanus. Early stopping

Perynspuzanus neifponnoit cetu: "weight decay". Perynspuzauus Tuxonosa, Lasso —
peryspusanys.

Perynspusanus u npopexxuBaHue HEMpOHHOU cetu. Dropout.

Hopmanuzarus nanHbix - batch-mopmanuzanms (batch norm, layer norm). Beruucnenue
CTaTUCTHK NMPH 00y4YeHUH U Banuanuu (train/eval).

Texnonorus “nepenaun 3Hanuii” Transfer Learning (fine tuning, feature extraction)
CemMaHTHYecKasi CETMEHTAIIMS C TOMOIIBIO INTyO0oKoro o0yueHus. [loaHOCBEpTOUHBIE CETH
(FCN). Onepanus nexonBomtonuu. Transposed convolution layer.
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Apxutektypa SegNet, Unet. @ynkuuu norepb Ha ocHoBe ko3¢ ¢urmenrta [aiica n focal
loss.

Meronsl  MacmTabupoBanust Juisi  omepanuu  upsampling u  downsampling. Dilated
convolution.

['eHepaTuBHBIC MOJETHN U ABTOPHKOJICPHI.

Bapuannonnsie aBrosukonepsl (VAE). useprennus Kyns6aka-JleiiGnepa.
['enepatuBHO-cocTs3aTenbHble HelipoHHbIe ceTH (GAN) W HEHPOHHBIA CTHIIBH MEepeaadn
oOyuenus (Ha nmpumepe style transfer).

PexyppeHTHBIC HEHPOHHBIE CETH U CTIeU(HKA NX 00yUCHUSL.

I'myGoxoe ob6yuenue B NLP. Knaccudukanus rekcroB ¢ momonisio CNN u RNN.
Apxutextypsl LSTM (Long Short-Term Memory) u GRU (Gated Recurrent Unit).
Mexanu3m BHuMaHus (Attention).

OpeiimBopk  riybokoro oOyuenust PyTorch. ABromartmueckoe nudgepeHIupoBaHue.
[Mpunuunsl noctpoeHuss HeHpoHHBIX ceTeil B PyTorch: ¢yHKImoHanbHbI U 0OBEKTHBIN
HOJXO/I.

OpeiimBopk  rimyookoro obyuenuss Tensorflow. Brerumcnurensusiii rpag. I[loctpoenue
HEeHpoHHOI ceTH u ee oOyuenue. Tensorboard.

Nudepenc neripocereBnix moaeneir. ONNX.

Mexanu3m BHuMaHus. Apxurekrypa Transformer.

TunoBwle 3agaun:

PeanuzoBarhb W 00y4uTh CETh ISl MPEACKA3aHHS JIOSUIBHOCTU KIMEHTOB
COTOBOTO omepaTopa (JaTaceT y mpenoaaBaress)

Peanu3oBarh CBEpTOUYHYIO CE€Th, OOYUYUTh CETh U MPOBECTU KIacCUPUKALINIO
torchvision.datasets.FakeData. CoctaButh confusion matrix. IlocTpouts
rpaguku accuracy u loss Ha Banupanuu. IlpoBectn ananm3. Ywmethb
OOBSCHUTH CBOM KOJI.

PeasmzoBate ResNet18 mst CIFAR10 ( torchvision.datasets).

N3 Oubmuorexku torchvision (ctaButrcs BMecTe C pytorch), MOXHO
umrnoptupoBath ResNetl8 komanmoit from torchvision.models import
resnetl8

Ho6aBbTe L2-perynapuzanuto. B PyTorch ona aktuBHpyeTcs ¢ mMOMOIIbIO
napametpa weight decay B ontumuzarope. 3HaueHHuEe 0OBIYHO BHIOUPAIOT U3
[1e-3, le-4, 1e-5]. IIpumep:

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

CocraButh confusion-matrix. I'paduku accuracy u loss Ha Balugamuu.
[IpoBecTu ananu3z oOydeHus. Y METb OObSICHUTH CBOM KOJ.

C nomompto ¢perimBopka PyTorch st pemenust 3amaun kinaccudukamu
peann3oBaTh HEUPOHHYIO ceTh apxUTeKTypbl VGG. [IpoBecTn o0yueHue Ha
natacere EMNIST (torchvision.datasets) B Google Collaboratory.
[ToctpouTts rpaduku accuracy u loss Ha BaJuIaIuu.

[IpoBecTn ananu3 BIUsHUS TUNEpapaMeTpoB (Ha BeIOOp | mapametp) Ha
obyuenue nmocrpoennoit MHC.
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C nomomsto ¢pperimBopka PyTorch st pemennst 3amaun kinaccupukanmm
peanu3oBaTh HEWPOHHYIO ceTb apxuTekTypbsl MobileNet. IlposecTtu
obyuenue Ha martacere FashionMnist ( torchvision.datasets) B Google
Collaboratory. IloctpouTs rpaduku accuracy u loss Ha BaaugaIuu.
[IpoBecTn aHanmu3 BAMSHUS TUIEprapaMeTpoB (Ha BeIOOp 1 mapameTp) Ha
obyuenue nocrpoennoit MHC.

PeanuzoBaTh CBEPTOUYHYIO CE€Th, OOYUHUTH CETh U MPOBECTH KIACCU(PUKALIUIO
torchvision.datasets.FakeData. Iloctpouts rpaduku accuracy u loss Ha
BaJIM/IAIIUN.

[IpoBecTn aHanu3 BIMSHUS TUNEpriapaMeTpoB (Ha BbIOOp 1 mapamerp) Ha
oOyuenue nocrpoennoit MHC.

C nomompio (PpeiimBopka PyTorch peanuzoBarh HEHPOHHYIO CETh
apxutektypbl ~ DenseNet. Pemmuts 3amaduy  kiaccudukanud s
FashionMNIST u3 6ubmuoteku torchvision.datasets. CoctaButh confusion-
matrix. ['paduku accuracy u loss Ha Bamupauuu. IlpoBectn ananu3
oOydeHusi. YMETh OOBSICHUTH CBOU KOJI.

[IpoBectn OuHapuyro kiaccudpukamuio B ML-3amaue (matacer vy
npenogasatesnsi). Pa3nenuTs BBHIOOPKY Ha OOYyYaloOUIyl0 M KOHTPOJIBHYIO.
OOyuuTth cetb. O1eHUTh KaueCcTBO OOyUYCHHUS.

Pemienne 3amaun perpeccud C TMOMONIBIO HEWPOHHOM ceTu (IaTraceTr y
penoaBaTesis).

OOyuuTh HEHPOHHYIO CeTh [JIs 3aJaud MpeJcKazaHusi 3a00JIeBaHMUS.
[TocTpouts rpadguku accuracy u loss Ha Banupmauuu. [IpoBecTu anamms.
YMeTh O0BACHUTEL CBOM KOJI.



	1. Цель, задачи и планируемые результаты обучения по дисциплине
	2. Место дисциплины в структуре ОП
	3. Структура и содержание дисциплины
	3.4. Тематический план практических занятий
	3.5. Тематический план лабораторных работ
	4. Оценивание результатов обучения
	5. Учебно-методическое и информационное обеспечение дисциплины
	5.2. Информационное обеспечение
	6. Материально-техническое обеспечение дисциплины
	8. Методические рекомендации для преподавателей по организации воспитательной работы с обучающимися.
	Вносимые изменения и утверждения на новый учебный год
	ОЦЕНОЧНЫЕ МАТЕРИАЛЫ по дисциплине
	1. Технологическая карта
	2. Оценочные материалы текущего контроля и промежуточной аттестации
	3. Перечень оценочных средств
	4. Перечень контрольных заданий или иные материалы, необходимые для оценки знаний, умений и навыков, характеризующих этапы формирования компетенций в процессе освоения дисциплины
	Для текущего контроля ТК2:
	Для промежуточной аттестации:

		2026-06-25T13:40:16+0300
	Зайнуллин Радик Рустэмович




