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1. I.Ie.m;, 3a1a4YM U IIVIAHUPYEMBbIC PE3yJabTaThbl Oﬁy‘leHI/Iﬂ o JUCIUIIJINHE
(Lenv u 3a0auu oceoenus oucyuniunvi, coomsemcemeayiouue yeau OIT)

L[eJ'IBIO OCBOC€HHUA OUCLHHUIIIINHBI Texnomoruun HNCKYCCTBCHHOI'O HHTCIUICKTA
ABIISICTCA L[eJ'IBIO OCBOCHUA JUCHUIIIINHBI «Texnonoruu HCKYCCTBCHHOI'O MHTCIUICKTa»
ABIsETCS (POPMHUpPOBAHHE Yy CTYACHTOB TEOPETUYECKUX U MPAKTHUYECKUX 3HAHUUA O
COBPCMCHHBIX HaIpaBJICHUAX, METOOOJIOTHUAX )41 nmoaxoaax, OTHCCCHHBIX K
TCXHOJIOTHUAM UCKYCCTBCHHOI'O MHTCJUICKTA.

3ajayaMy  JUCLMIUIMHBI  SBISIIOTCA:  3aJadaMM  W3Y4YEHUS JUCLUILIMHBI
«TexHOJOrMM UCKYCCTBEHHOI'O MHTEJIEKTa» SIBISAIOTCA: - (OpMUPOBaHHE 0a30BOrO
MOHSTUWHOTO arapara NPUHIUNOB (YHKIIMOHUPOBAHMS UCKYCCTBEHHBIX HEHPOHHBIX
CeTell U METOJ0B MX OOYUYEHHUS; - U3yUEHHE CPEJICTB pa3padOTKU U MPOEKTUPOBAHUS
VCKYCCTBEHHBIX HEHPOHHBIX CETEH; - 3HAKOMCTBO C COBPEMEHHBIMH TEXHOJOTHSMU
MCKYCCTBEHHOI'O MHTEJUIEKTA, N0 CJIEAYIOIIMM HalpaBJICHUSIM: -- KOMIIBIOTEPHOE
3peHue;  -- o0pabOTKa €CTECTBEHHOTO SI3bIKa;  -- PACIIO3HABAHHME U CHHTE3 Peuu;
-- MHTEJUIEKTYaJIbHbIE CHCTEMbl MOJJEPKKM MNPUHATHS peleHuil. - (HopMHUpOBaHUE
YMEHUH M HaBBIKOB PEIICHUS MPAKTUYECKUX 3alad C MPUMEHEHHUEM TEXHOJOTUn

HCKYCCTBCHHOI'O MHTCJIJICKTA.

KomnereHmu u UHIMKATOPBI, PopMUpyeMble y 00y4aromuxcs:

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIHN

KOI[ N HAMMCHOBAHUEC HHIAMKATOPA

I1K-1 Criocoben npeziarath
aKTyaJbHbIe IU(POBBIE TEXHOJIOTHH B
MH(POPMALMOHHON HHPPACTPYKTYpe
PENPUSATHS

I1K-1.1 Beibupaer akTyanbHble HU(PPOBbIE
TEXHOJIOTUH B JESATEITLHOCTH MPEIIPUITHS
[TK-1.2 CriocoGeH K pa3paboTKe U BHEIPEHUIO
aKTYaJIbHBIX IIM(PPOBBIX TEXHOJIOTHI

2. Mecto nucuuninHbl B cTpykrype OII

[TpenmrecTByoUe TUCHMILIMHBL (MoayH), mpaktuku, HUP, np.: Web-

nporpaMmMmupoBanne, OneparmoOHHbIE CHCTEMBbI

[Tocnenyromue aucuuIuinebl (Moaynu), npaktuku, HUP, np.: [IpoekTHbIi
MPaKTUKyM, BbIloTHEHUE U 3a1MTa BBITYCKHOW KBATHU(PUKALIMOHHON pabOThI

3. CTpyKTYypa H cojepKaHue TUCUUTIITHHBI

3.1. CTpykTypa IMCUMILINHBI
JLiist ouHO#M popMBbI 00yUeHUS

Buy yuebnoi paboThl Bg%ro E::gs CeMe(;Tp(H)

OBLIA S TPYJOEMKOCTD JUCHUTUIMHBI 6 216 216
KOHTAKTHAS PABOTA - 88 88
AYJUTOPHAS PABOTA 1,89 68 68
Jlexium 0,94 34 34
[IpakTrueckue (CEeMUHAPCKHUE) 3aHATUS 0 0 0

Jla6opaTopHbIe paboThI 0,94 34 34
CAMOCTOATEJIbBHAS PABOTA OBYUAIOHIEI'OCA 4,11 148 148
[Ipopa6oTka yueGHOro MaTepuana 3,11 112 112
KypcoBoii IpoekT 0 0 0




KypcoBas pa6ora 0 0 0
[ToaroroBka K MpOMEXYTOUHOM aTTECTALUU 1 36 36
IIpomesxyTouHast arrecTanus: :;
Jlns1 3a0uHOM (hopMBI OOYyUEHUS
. Bcero | Bcero | Cemectp(bl)
Buy yuebnol paboThl 3E YACOB 3
OBIIAA TPYAOEMKOCTDH JUCHUTTJIIMHBI 6 216 216
KOHTAKTHAS PABOTA - 51 51
AYJINTOPHAS PABOTA 0,66 24 24
Jlexium 0,33 12 12
[pakTryeckue (CeMUHAPCKUE) 3aHITHS 0 0 0
JlaGopaTopHble paboThI 0,33 12 12
CAMOCTOSTEJIBHAS PABOTA OBYYAIOIIEIOCS 5,34 192 192
I[IpopaGoTka yueGHOro MaTepuasia 51 183 183
KypcoBoii IpoexT 0 0 0
Kypcosas pa6ora 0 0 0
[ToAroToBKa K IMPOMEKYTOUHOM aTTECTAIUN 0,24 9 9
[TpoMexyTOUHAast ATTECTAIUS: 3

3.2. Conep:xkanue TUCUMIJIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3iejiaM U BHAaM

3aHSATHHM
Paznensl Pacnipenenenue @opmbl 1 | THIEKCHI THAUKATOPOB
JUCITUTLIAHBI a TPYJIOEMKOCTHU BUJI dbopMupyemMbIx

§ 10 BUJIaM y4eOHOM paboThl | KOHTpOJIA KOMITETCHIIUA
o G o
S Bl g E| B

Pasnen 1 32 16 16 TK1

Pasnen 2 36 18 18 TK2

DK3aMeH 36 36 OMI

Hroro 3a 7 cemectp 68 34 34 0 0

UTOT'O 68 34 34 0 0

3.3. Conep:kaHue QM CHUNIMHBI
Cemctp 7

Pa3znen 1. BeeneHue B HEMPOHHBIE CETH

Tema 1.1 OCHOBBI HEHPOHHBIX CETEM

Hcropust pa3BUTUS HEHPOCETEBBIX TEXHOJIOTUM. 3aaut, PEIIAEMbI€ C IIOMOILBIO

HEMPOCETEBBIX TEXHOJIOTUU.

OcCHOBBI HEUPOHHBIX CETEH. bruosiornueckne aceKkTbl HEPBHOW JAESATENbHOCTH.
Heiipon. Akcon. Cunarc. PednekropHas nyra. LlenTpanbHas HepBHas cucTeMa.




Mogenu nckycctBeHHOro HelipoHa. dyHkuuu aktuBauuu. bazoBas apxuTekTypa
HEHpOHHBIX ceTeil. O0yuenue ¢ yunreneM. OCHOBHAs TEPMUHOJIOTHSL.

Tewma 1.2 IToTHOCBSA3HBIE CETH MIPSIMOTO PACTIPOCTPAHEHHUS

[ToJHOCBSI3HBIC CETH IPSAMOTO pacrnpocTpanenus. [IpeogoaeHue mpooIeMbl
XOR. O6yuyeHne HEHPOHHOM CETH C TOMOIIBIO aJIrOPUTMa OOPATHOTO
pacnpocTpanenus omnoku. [Tonstre oOyvarorero kousetiepa (Pipeline).

Tewma 1.3 CBepTouHbIle HEHPOHHBIE CETU

Onepanus cBeptku. Bzaumuas koppersiuus. PenentuBHoe nose. Kackan
cBeptok. ['pyrmupoBka (pooling).

Tewma 1.4 IlpoaBunyThIe METOABI OOYUEHUS

MeTtoapl 60prOBI ¢ IepeoOyueHneM. AyrmeHranus JaHHbiX. baty-
HopManm3anus. Perynspuzanus Tuxonosa. Lasso perynspuzauus. Dropout.

Pa3nen 2. TexHONOTUH UCKYCCTBEHHOTO UHTEIIICKTA
Tema 2.1 Texunomoruu nepenaun ooyuenus Transfer Learning

Texnonoruu nepegaun 3uanuii Transfer Learning / Domain adaptation.
JlooOyueHue ceTH, moCTpoiika mapameTpoB Fine Tuning. Mcnonb3oBBanne
npeno0ydyeHHbIX ceTeii. COBpEMEHHBIE CBEPTOUHBIE APXUTEKTYPHI

Tema 2.2 ABTO3HKOJEpHI. BapnannoHHbIE aBTOSHKOIEPHI.

ABTOKOJMPOBIIMKU. ApXUTEKTYypa dHKoIep-AeKkoaep. OOHapyKeHHEe aHOMATTUH
B JJAHHBIX C IOMOIIBIO aBTO3HKOAepa. ['eHepatuBHble MoAenu. BapuanuoHHsie
aBTo3HKOAEphl VAE.

Tema 2.3 I'enepatuBnbie monenu MU

CoBpemenHble apxuTekTypsl. [lopoxaaroniue (reHepaTUBHBIE) COCTSA3ATEIbHBIC
HelpoHHble ceTu. ['eneparop. Juckpumunarop.

Tewma 2.4 Texunonorun 1 B 00paboTKe €CTECTBEHHOTO SI3bIKA

O06paboTKa eCTEeCTBEHHOTO S3bIKA C TIOMOIIBI0 HEUPOHHBIX CETEH.
Knaccuduxkanus tekcra. PekyppeHTHble HelipoHHbIE ceTu. ApxutekTypsl LSTM
(Long Short-Term Memory) u GRU (Gated Recurrent Unit).

Tema 2.5 TlepcieKTUBHBIE MOJIEIIM HCKYCCTBEHHOTO MHTEIIJIEKTA.

MexaHnu3m BHUMaHUs. ApXUTEKTypa rIyOOKuX HEHpOHHBIX ceteit Transformer
1U1s pabOThI € TIOCIIEN0BATENBHOCTAMU. MO/1€TIb UICKYCCTBEHHOT'O UHTEIIEKTa
Generative Pre-trained Transformer.



3.4. TemaTu4eCKUH NJIAH NPAKTUYECKHUX 3aHATHI

JlaHHbIi BUA pabOThI HE MPEYCMOTPEH YUYEOHBIM IJIAHOM.

3.5. TemaTuueckni IjiaH JadopPaTOPHBIX padoT

1. TexHonmorun pa3paboTku U oOy4deHUs HEUpOHHBIX ceTed. [Iporpammuas
pa3paboTka C HCMOJb30BAaHUEM OOJIaYHBIX HWHCTPYMEHTOB. 2. BBeneHue B
¢perimBopku TIyO0KOTO 00ydeHus Pytorch /Tensorflow. Ten3opsr. 3. Apxurekrypa
MOJIHOCBSI3HOM  HEHPOHHOW ceTH W ee oOydeHwe. AJTroputM 00paTHOTO
pacnpoctpaHeHust omnOku 4. [IpenckazarenpHas aHATUTUKA U1 TPOU3BOACTBEHHBIX
U OuszHec mpoueccoB. 5. VIHTemNeKTyanbHble TEXHOJIOTMH  PACIIO3HABAHUS
n3zoopaxenwuii. 6. Texuomorun Transfer Learning. 7. Texuomoruu M B quarHocTuke
3aboneBanuii. 8. Texnonorun MU st monuropunra nanaeix. 9. Texnomorun MU B
00pabOTKE €CTECTBEHHOTO S3bIKA. 10. I'eHepaTuBHBIE MOJEIU HCKYCCTBEHHOI'O
uHTewiekTa. 11. Pa3paboTka mporpamMmMHOro odecrieueHus, B KOTOPOM HCIIONIb3yIOTCS
TE€XHOJIOTUH UCKYCCTBEHHOT'O MHTEIUIEKTA.

3.6. KypcoBoii mpoekT /KypcoBasi padoTa

JlaHnHbIi BUA padOTHI HE NPEYCMOTPEH YUYEOHBIM IIAHOM.

4. OueHuBaHUE Pe3yJIbTATOB 00y4eHUsI

OneHnBaHue pe3ynbTaToOB O0yUEHUS MO AUCLMILIMHE OCYILECTBISIETCS B paMKax
TEKYILIEro KOHTPOJS W MPOMEXKYTOUHOM aTTecTallMd, HTPOBOJUMBIX MO OaUIbHO-
peiitunrosoit cucteme (bPC).

[1Txana olleHKH pe3yJIbTaTOB O0OYUYEHUs MO JUCIUILIINHE:

YpoBeHb cHhOPMUPOBAHHOCTH MHIUKATOPA KOMIETEHIIUU
Bricokuii Cpennuit Huie Huzkuit
Kon Kon 3arradu- pel CPEJTHETO
KOMII | MHAUKATOP POBAHHBIC ot 85 mo 100 ot 70 mo 84 oT 55 mo 69 or 0 mo 54
c- a PC3yJIbTATRI IlIxana oueHUBaHUsA
TEHIl | KOMIIETEH | OOydYeHHs Mo HEY10B-
VIIOBJIET-
nun oun AVCLUIIIINHE OTJIMYHO XOpOIIO JIETBOpHU-
BOPHUTEIIBHO
TEJNBHO
3auTeHo HE 3a4TEHO
3HaTh:
- OCHOBBI
TEOPUH
. riryOOKO U XOPOILIO 3HAET
HCHUPOHHBIX
9 TOJTHO 3HAET OCHOBHBIE
ceTel, B TOM
MaTEMATUYCCK MaTEMAaTUYCCK
e He CTPYKTYPBI | He CTPYKTYpPbI He snact
pa3InIHBIC PYKTYD PYKTYP 3HAET 0a30BBIX
B OCHOBE B TOCTPOCHUH .
APXUTEKTYPhI - 0a3oBbIe MOHATHH, HE
o IMOCTPOCHUA HCHUPOHHBIX
HEHPOHHBIX . 9 TIOHATHS 3HAET KaKk
ceTed U HEHPORHBIX ceTen, snact HEHPOHHBIX oOyuaercst
IK-1 | IIK-1.1 cereil, 3HaeT AJITOPUTM 9 Y
AJIT'OPUTMBI UX CC€TCH, 3HACT HEUPOHHAasA
aITOPUTM obpaTHOTO
00y4eHuS; AITOPUTM CeTh, HE 3HACT
06paTHOTO pacrpocTpaHeH
- backprop, KaK OIICHUTH
pacmpoCTpaHeH | s OIIMOKH,
MaTeMaTHYeCK OCHOBHEIC Ka4ecTBO
Us1 OIINOKH, HEKOTOPHIE
He CTPYKTYPHI METPUKH 00yueHHs
COBpPEMEHHBIE | COBPEMCHHBIC
1 TIDHHIIITBL APXUTEKTYPHI APXUTEKTYPHI MoAeIH
ux 00001meHus P YPBL, p YPBL,
METPUKH OCHOBHBIC
Ha MOCTPOCHHE
Ka4yecTna, METPUKHU
BBIUHCITUTEIBH
BIX OJIOKOB




HEHPOHHBIX
ceTel;
YMerTs:
- ymeeT
aHAJIM3UPOBATH | aHAM3UPOBATH yMmeer
Moan(UKanuy | TOCTaBJICHHYIO | aHAJIM3HPOBATH
yMeeT HE yMeeT
1 HOBBIE 3ajauy u MOCTaBJICHHYIO
moaoupaTh moaoupaTh
CpencTBa mpenjaraTh 3amaqy u
TEXHOJIOTHIO a/IeKBaTHYIO
MIPOTPaMMHOTO | peIIeHHs Ha MpeJIaraTh
WUCKYCCTBEHH | TEXHOJOTHIO
obecrieyeHust OCHOBE peleHus Ha
. oro HCKYCCTBEHHOT
IUISL CO3JJaHUs TEXHOJIOTHIA OCHOBE
. MHTEJUICKTa | O MHTEJJICKTa
WHTEIUIEKTYalhb | UCKYCCTBEHHOT | TEXHOJOTHI
JUTSL pEIICHUS | JIJIsl PEIICHUS
HBIX CUCTEM C | O MHTEJUIEKTa; | MCKYCCTBEHHOT N
ITOCTABJIEHHO | TIOCTAaBIIEHHOW
HCTIONB30BaHHE Ymeer O UHTEJICKTA, 9
. 1 3a7a40. 3a/1aun
M TEXHOJIOTHH | OOOCHOBHIBaTh | OOOCHOBBIBATH
HCKYCCTBEHHOT CBOW BEIOOD CBOi1 BBIOOD;
0 UHTEJIIEKTA TEXHOJIOTHH;
Buaners:
Bnaneer Bnaneer Bnaneer
MIPOJIBUHY THIM OCHOBHBIMHU OCHOBHBIMHU
U CpEe/ICTBAaMH CpeacTBaMu cpeacTBaMu
CO3/IaHus CO3aHUs CO3IaHUA
- CpeaCcTBaMu - o N
HEHPOHHBIX HEHPOHHBIX HEHPOHHBIX He Bnageer
CO3MaHUA U N . N
cereit cereit ceTeit CpeacTBaMu
oOy4JeHus
HEHDOHHBIX Pa3IMYHBIX Pa3THUYHBIX 0a30BBIX CO3IaHUA U
CIG):TefI APXUTEKTYP. APXUTEKTYP. APXUTEKTYP. o0y4JeHus
Biageer Buiageer Buaneer HEHPOHHBIX
Pa3IUYHBIX N
THITIOB MPOJIBUHYTHIM | CTAHAAPTHBIMU | 0a30BBIMU cereit
U CpeJICTBAaMHU CpelcTBaMu cpelncTBaMu
o0y4eHus 1 o0OyueHus u o0y4deHus u
TECTUPOBaHHS | TECTHPOBAaHHS | TECTUPOBAHU
ceTe. ceTen. s CeTeM.
3HaTh:
BBIYHUCITUTENHH
ble CpelICTBa U
OTJIMYHO 3HAET | XOPOIIO 3HAET
KOMILJIEKCHI, 3HAeT OJINH
361K Python 361K Python HE 3HaeT
MIPUMEHSEMbIE u3
wm C++ | wm C++ | N BBIYMCITUTENIHH
pu . N ¢dpeliMBOpKO
(dpeitMBOpKHU (bpeiMBOPKH BIX CPEJICTB,
pa3paboTke B ITy0OKOTO
riryOOKOTo riryOoKoro MIPUMEHSIEMBIX
IIPOECKTOB oOydeHus,
" . 0o0yueHwus, o0yJeHmMs, npu
HelpoceTeil n TaKHe KaKk
TaKue Kak TaKue Kak pa3paboTke
HHTEIJIEKTyalb PyTorch u
PyTorch u PyTorch u NPOEKTOB
HBIX Tensorflow, . .
Tensorflow, Tensorflow, HelpoceTel u
IK-1.2 CHCTEM; HEEISE
. o0ayHbIe o0ayHbIe WHTEJUIEKTYaIb
-ppeiiMBOpKH 1aThOPMBI
1aThOPMBbI 1aThOPMBI HBIX
rIyOOKOTO JUTSL pabOoTHI C
JUTsE paboTHI C JUTst paboTHI C N CHCTEM;
oOy4eHnwus, . N HEHpOoCeTIMHU
HelpoceTsIMU HelpoceTsIMH
TaKHue KaKk
PyTorch u
Tensorflow
YMeTsh:
— CO3/1aBaTh, VmMmeer VmMmeer VmMmeer HE yMeeT
MIPOBOJINTH CO37aBarhb, CO03/1aBaTh CO3/1aBaTh CO3/1aBaTh
OTIAAKY MPOBOJIUTH MPOrPaMMBI C | TMPOTPaMMBI | TMPOTPAMMEBI C
MPOrPaMMBbI OTIAJIKY HCTIOJBb30BaHHE c HCTOJIb30BaHHE
oI MIPOTPaMMBI C M WCIIOJIb30BaH M




MOCTAaBJICHHYIO | MCTOJNB30BaHHE | COBPEMEHHBIX uem HeHpoCceTeBhIX
3a1a4y C M VHTEJUIEKTyalb | HEUPOCETEBBI Mozenen
y4eTOM COBpPEMEHHBIX HBIX X MoJienei
MOCIIEeTHUX WHTEJUIEKTYalnb | TEXHOJIOTHH
TEOPETHIECKUX HBIX
u TEXHOJIOTHH,
MIPAaKTUYECKUX YmMmeer
JOCTIDKCHHUN B MPOBOJUTH
obmactu BHEJIpEHUE
uckyccteernor | ONNX ( Open
0 MHTEIIJICKTA U Neural
HEHpPOCETEBBIX Network
TEXHOJIOT M Exchange )
Buaners:
OTnuuHO
BIIa/IeCT BIIa/IeeT
TEXHOJIOTHAMHU OCHOBHBIMH
BIIa/IeeT HE BIIaJIeeT
. COOpKH U TEXHOJIOTHSIMH
— TEXHOJIOTUEH 0a30BBIMHU OCHOBHBIMH
3aIrycka cOOpKHU U
cOopkH U TEXHOJIOTHSIM | TEXHOJOTHIMHU
MPOTPaMM C 3amycKa
3arycka 1 cOOpKHU 1 cOOpKHU U
N WCTIONIb30BaHKUE | TPOTPaMM C
HeHpoceTeBhIX 3arycKa 3arycKa
N M HCTIONIb30BaHUE
MoJieNeH B . IpOTpaMM ¢ IpOTpamMM ¢
HEHpPOCEeTEeBHIX M
pexxumMe . N WCTIONB30BaH | UCIOJB30BaHHE
MOJYJICH, HEHPOCETEeBBIX
oOydeHus u . neM M
BIIa/IeeT MOJIYJIEH, . N
uHpepeHca. . HEMpOCETEeBbI | HEMPOCETEBBIX
TEXHOJIOTHEN BIIa/IeeT N N
N X MOJyJIeH. MOJyJIen
WH]epeHca, Hall | TeXHOJOTHen
p., ONNX uHdepeHca.
RUNTIME
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5.2. Undopmannonnoe odecneyeHue

5.2.1. DIeKTpOHHBIC U UHTEPHET-PECYPCHI

5.2.2. IlpodeccuonanpHpie 0a3pl  JmaHHBIX /[  MH(OpMaMOHHO-CIIPaBOYHBIC

CHCTCMBbI

5.2.3. Jlunteu3snonHoe #
o0OecreyeHue QUCIUATUIMHBI

CBOOOIHO

pacrpocTpaHsieMoe  MPOTPaMMHOE

6. MaTepHaJbHO-TEXHUYECKOE o0ecneueHue T CHUNIMHbI

HaumenoBanue Busa HaumeHoBaHue y4ueOHOM
y4eOHOU pabOTHI ayJIMTOPHH, [lepeuens HEOOXOIMMOTO OOOPYAOBAHUS H
CIICIMAT3TPOBAHHON TEXHUUYECKUX CPE/ICTB 00yUYCHHs
naboparopuu
Jlekuuu Yd4eOHas ayuTopus Jis Crnenuanu3upoBaHHAs yueOHas Me0elb,
NPOBEICHUS 3aHATUI TEXHUUYECKUE CPEICTBA OOy4YeHHs, CIyKalue JJIs
JEKIHOHHOT0 THIA MIpEeACTaBICHUS yueOHOM uH(popManuu
Oompmio  aynutopuu  (MYJIbTHUMEIUHHBIHN
MPOEKTOp, KoMIbloTep (HOYTOYK), 3KpaH),
JEMOHCTpAIIMOHHOE 00OpyI0oBaHUe, Yy4eOHO-
HarIAgHbIE TOCOOUS
[IpakTuueckue Yuebnas  ayauropus i | Crieluaiu3upoBaHHAs yaeOHast Mebens,
3aHATHS HPOBEICHNA 3aHATHH | TeXHUYECKHE cpencraa o0ydeHus
CEMUHAPCKOTO TATA, | (MyIbTUMEIUHHBIA  MPOEKTOpP, KOMIIBIOTEP
[PYNIOBBIX ¥  HHIAUBHIY-
aﬁznmx KOHCYJ'IiTaLII/Ii:I, (110yTOYK), dkpatt) H Ap.
TEKYHIIECTO KOHTPOJIA u
MIPOMEXYTOUYHOU aTTeCTALIMU
JlaboparopHsble YyeOHas naboparopus Crneunanu3upoBaHHOM nabopaTopHoe
padoThI « », o0opyaoBaHue 10 NpodHIII0 JadopaToOpu:
KomnbroTepHsIii Kacc ¢ Cnenuanu3upoBaHHas y4ueOHast MeOeb,
BbIXOZIOM B MHTEpHET TEXHUYCCKHE cpeacTsa o0yuYeHHS
(MyJTbTUMEIUMHBIA ~ TPOEKTOP,  KOMITBIOTED
(HOYTOYK), JKpaH), JULEH3UOHHOE




porpaMMHoOe obecrieueHue

KommbroTepHbIii Kiace ¢ CrneuunanusupoBanHas yyeOHas mebens Ha 30
BbixozioM B Mutepuer B-600a | nocamounsix  mect, 30  KOMIBIOTEPOB,
TEXHUYECKHE CpelcTBa oOydeHus (MyJIbTHUME-
TUHHBIA  TPOEKTOP, KOMIbIOTEp (HOYTOYK),

JKpaH), BUJICOKaMEPHI, IPOTPaMMHOE

obecrieyeHue
CamocrositenbHas | KommbroTepHslii kiace ¢ Cnenumanmu3upoBaHHas yueOHass meOenp Ha 30
paboTa Bbixoziom B MuTepuer B-600a | mocamounsix  mect, 30  KOMIBIOTEPOB,

TEXHUYECKHE CpelcTBa oOydeHus (MyJbTUME-
TUHHBIA  TPOEKTOP, KOMIBIOTEP (HOYTOYK),
9KpaH), BHJIEOKAMEDHI, IPOrpaMMHOE
o0ecrnieueHue

CHCL[I/IaJII/ISI/IpOBaHHaH MG6CJ'IB, KOMIIBYOTCpHAA
TCXHHUKA C BO3BMOXHOCTBIO BBIXO/14a B I/IHTepHCT n

YuTaabHEBIN 3aIT
obecnieuenueM goctymna B DMOC, skpaH,

OnobIMOTEKH ..
MYJIbTUMEIUHHBINA TIPOSKTOP, IMPOTPAaMMHOE
obecreueHue
VYuebHast ayAuTOPHs IS Crnen

BBITIOJTHEHUS KypPCOBOTO

npoeKTa (KypcoBoi paboTel) | yzppopamHas MeGenb, KOMIBIOTEPHAS TEXHUKA
7(12;7;%336““ IPH | ¢ BO3MOKHOCTBIO BEIXOZAa B MHTepHET U
HaaIn4yumn 1 TaKOHu

obecrieueHreM JIOCTyTIa B 2OUOC,
ayIUTOPUH )

IPOrpaMMHOE 00ECIICUCHHE

7. Oco0eHHOCTH OPraHU3aNUM 00pPa30BaTEbHON JAeATEJILHOCTH AJIs1 JHUIL C
OrpaHN4YeHHbIMHU BO3MOKHOCTSIMH 3/I0POBbSI  MHBAJIU/I0B

JIuma ¢ orpaHUYeHHBIMU BO3MOXKHOCTSMU 310poBbsi (OB3) 1 MHBaIMIBI UMEIOT
BO3MOXXHOCTh OECHPENATCTBEHHO TNEpEeMEeIaThCsl U3 OJHOr0 y4eOHO-1a00paToOpHOro
Koprmyca B JIpYroid, MOJHSATBCS Ha BCE OTaXHM Y4eOHO-TAOOPATOPHBIX KOPITYCOB,
3aHUMAThC B YYEOHBIX M HWHBIX TMOMEHICHHSIX C Y4Y4e€TOM OCOOCHHOCTEH
TICUXO(DU3UIECKOTO PA3BUTHS M COCTOSIHUS 3JI0POBBSI.

Jns oOyuenus auii ¢ OB3 W wWHBaNIMIOB, MMEIONIMX HAPYIICHHS OIIOPHO-
JIBUTATEIHHOTO ammapara, 00ecredeHbl YCIOBUS OECIPENsSITCTBEHHOTO JIOCTYTa BO BCE
yueOHble momenieHus. Mubopmarus o cHenuanbHbIX YCIOBHSX, CO3JaHHBIX IS
oOyuaroruxcst ¢ OB3 u wHBamuaoOB, pa3MelleHa Ha CailTe YHUBEpPCUTETA
www//kgeu.ru. Imeercst BO3MOKHOCTH OKa3aHUSI TEXHUYECKOHN ITOMOII aCCUCTEHTOM, a
TaKXe yCIYT CYPIOTEPEBOTIUKOB U TU(HIOCYPAOTIEPEBOTIUKOB.

Jlns agantanuu K BocnpusiThio Juiamu ¢ OB3 u uHBaIMIaMu ¢ HApPYIICHHBIM
CIIyXOM CHpPaBOYHOr0, Y4YEOHOro MaTepuaia MO0 JUCIMUIUIMHE OOECIeUnBaIOTCS
CJICAYIOIIUE YCIOBUS:

- IIs1 Ty4Illed OpUEHTAlMU B ayJUTOPUH, MPUMEHSIOTCS CUTHAJIBI OTOBEICHUS
O HayaJie U KOHIIE 3aHsTHUs (CJIOBO «3BOHOK)» IMHUIIETCS HA JIOCKE);

- BHUMaHHE CJIa0OCIBIIIANIEero 00Yy4YarIIerocss IMPHUBICKAETCS —IeJaroroMm
KECTOM (Ha IJIeHO KJIaJAETCs PyKa, OCYILIECTBIISIETCS HEPE3KOE MOXJIONBIBAHKE);

- pasroBapuBas C 00y4aIOMUMCS, TIEJarOTMIeCKuil paOOTHHK CMOTPUT HA HETO,
TOBOPUT SICHO, KOPOTKUMHU TPEIJIOKCHUSIMH, OOecTieurBasi BO3MOKHOCTh YTEHUS TIO
ry0am.



http://www.kgeu.ru/

Komnencanusi 3aTpyAHEHUl pE4YeBOro W HMHTEIUIEKTYalbHOTO Pa3BUTHS
c1ab0CbIIANINX 00YyYaOUUXCSl TPOBOAUTCS ITyTEM:

- HCTIOJIB30BAaHUS CXEM, JUarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTALNI C
TUIEPCCHIIKAMH, KOMMEHTHPYIOIIUMU OTAEJIbHbIE KOMIOHEHTBI U300paKEeHHUS;

- peryJIApHOTO TMPUMEHEHHUS YyOpaXHEHWH Ha rpaduueckoe BBIJICICHHUE
CYILIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SIBJICHUN;

- o0ecrieueHHsl BO3MOYKHOCTH JUIsl  OOydYarolmerocs MOJYyYUTh aJpPECHYIO
KOHCYJIBTAIIUIO TI0 3JIEKTPOHHOMU MOYTE 10 MEPE HEOOXOIUMOCTH.

Jnst agantanuu K Bocupusituio Jiamu ¢ OB3 1 MHBaIMIaMu ¢ HapyIICHUSIMU
3peHHUs CIPABOYHOTr0, y4eOHOr0, MPOCBETUTENILCKOTO MaTepuana, mpeyCMOTPEHHOTO
o0pa3oBaTeNbHON TpOrpaMMoil MO BBIOpDAHHOMY HAMPAaBICHUIO MOATOTOBKH,
00ecreunBarOTCs CAEAYIOLIUE YCIOBHUS:

- BeJIeTCsl ajanTaius opUIUAIbHOIO caifiTa B ceTu MHTepHET ¢ y4yeToM 0coObIX
NOTPEOHOCTEN MHBAIMAOB IO 3PEHUI0, 00ECEYMBAETCS HAJUYUE KPYMHOIPHUPTOBOU
CIPAaBOYHON MH(POPMALIMK O PACIUCAHUHU YUEOHBIX 3aHSTHIA;

- IEIarOrM4eckuii  pabOTHUK, €ro cobeceAHUK (MpU HEOOXOIUMOCTH),
INPUCYTCTBYIOIIME HA 3aHITUH, MPEICTABISAIOTCS OO0YUYaIOIIMMCS, MPU 3TOM KaxIbIi
pa3 Ha3bIBAETCS TOT, K KOMY ME€Iarornieckuii paboTHHUK oOpalaercs;

- ICUCTBHUSI, JKECThbI, MEPEMEUICHUSI NEeAaroruyeckoro pabOTHHKAa KOPOTKO U
SICHO KOMMEHTHUPYIOTCS;

- meyaTHass HWHGpOpPMANMS TPENOCTaBisieTcs KpymHbIM 1mpudtom (oT 18
IIYHKTOB), TOTAJIbHO 03BYUYMBAETCS;

- oOecrieunBaeTCsi HEOOXOIUMBIN YPOBEHb OCBEIIEHHOCTH MTOMEIICHUH;

- IPEAOCTABIIAETCS.  BO3MOYKHOCTh HCIIOJIB30BAaTh KOMIIBIOTEPBI BO BpeMs
3aHITHI U MPABO 3aMUCH 00BSICHEHUI Ha TUKTO(OH (110 JKEJTaHUI0 00YyUaIOIUXCs).

dopMa TpoOBENEHUS TEKyIIEM MW  NPOMEXKYTOUHOM  aTTeCTallMu IS
oOyuvaronuxcs ¢ OB3 u MHBaNMIOB ompenensieTcss NeJarorndieckuM pabOTHUKOM B
COOTBETCTBUM C Yy4yeOHbIM miiaHoM. IIpu HeoOxomumoctu oOyvatromemycs ¢ OB3,
MHBAJIMIY C YYETOM WX WHAMBUIAYAIBHBIX NMCHUXO(PU3HUYECKUX OCOOCHHOCTEH HaeTcs
BO3MOKHOCTh MPOUTH MPOMEXKYTOUHYIO aTTECTALMI0 YCTHO, MUCBbMEHHO Ha Oymare,
MMCbMEHHO Ha KOMIIbIOTEPE, B (hOpME TECTUPOBAHUS U T.II., JUOO MPEIOCTaBISETCS
JOTIOJTHUTENBHOE BpeMs ISl IOJITOTOBKH OTBETA.

8. MeToauyeckue peKOMeHJAlUMU /Jisl MpenojaBarelieii Mo OpraHu3amuu
BOCIIMTATEJIbHOU PA00THI C 00yYAKIIMMHUCH.

Meroanueckoe obOecriedeHre Mmpolecca BOCIUTaHUSI 00yYaIOIUXCsl BHICTYAET
OIHUM U3 ompeAensionmx (akTopoB  BBICOKOTO  KadyecTBa  0Opa3oBaHUS.
[IpenonaBarens By3a, JAEMOHCTPUPYS BBICOKMM MpodecCUOHANN3M, BPYIULHIO,
YETKYI0 TPAXKJIAHCKYIO MO3UIIUI0, CAMOJUCIUILIUHY, TBOPUECKHUI MOAXOJ B PEIICHUH
npodecCHOHANBHBIX 3a7ad, B XoA€ 00pa3oBaTeNIbHOTO IMpoliecca CHOCOOCTBYET
(GhOpMHUPOBAHUIO TAPMOHUYHON JTUIHOCTH.

[Ipu peanuzanuu AUCHUIUIMHBI  TPENOJABATeIb MOXET HCIOJIb30BaTh
CJIEYIOIIE METOIbI BOCIUTATENbHOM PabOTHI:



- MeTOJbl (pOPMUPOBAHUSI CO3HAHUS JIMYHOCTH (Oecena, AMCHYT, BHYUICHUE,
UHCTPYKTaX, KOHTpOJIb, OOBSICHEHWE, NpPHUMEpP, CaMOKOHTPOJb, pPAacCKa3, COBET,
yOeXIeHre U Ip.);

- METOJbl OpraHu3aluu JEATEIBHOCTH U (HOPMHUPOBAHHS OIbBITA MOBEACHUS
(3amaHue, OOIIECTBEHHOE MHEHHUE, TMeAarorndeckoe TpeOoBaHHe, TOpYyUYEHHE,
NpUYyYEHUE, CO3AAHNE BOCIIUTHIBAIOIIMX CUTYAlNi, TPEHUHT, YIPaXKHEHHE, U Ap.);

- METOJbl MOTHBALIMU JACSITEIbHOCTH U TOBEACHUA (0A00peHHue, MOOIIpEHHE
COI[MAJIbHOM aKTUBHOCTH, TOPUIIAHWE, CO3JaHHE CUTyalHuil ycrexa, CO3JaHue
CUTYAIMH JIJIs1 SMOLIMOHAJIbHO-HPABCTBEHHBIX TIEPEKUBAHUI, COPEBHOBAHUE U JIP.)

[Ipu peanu3zanuy IUCHUIUIMHBI TPENOAABATEND JIOJHKEH YUUTHIBATh CIICIYIOIINE
HaIlpaBJICHUS BOCIIUTATEIIBHON JIEATEIIbHOCTH:

I'pasicoanckoe u nampuomuueckoe 6ocnumarue:

- popmupoBaHHe Yy OOYyYaroOIIMXCsSl LIEIOCTHOIO MHPOBO33PEHUS, POCCUHCKOMN
WJICHTUYHOCTH, YBKEHUSI K CBOEH ceMbe, OOLIECTBY, rOCYIapCTBY, IIPUHATHIM B CEMbE U
OOILIECTBE AyXOBHO-HPABCTBEHHBIM M COLMOKYJIBTYPHBIM LIEHHOCTSIM, K HALIMOHAIBHOMY,
KyJIbTYPHOMY W HUCTOPUYECKOMY HACIEIUI0, (POPMUPOBAHHE CTPEMIIEHHSI K €ro
COXPaHEHUIO U Pa3BUTHIO;

- hopMUpOBaHUE Y OOYYAIOIIUXCSl AKTUBHOW TPaKTAHCKOW IMMO3UIIMU, OCHOBAHHOM
Ha TPAJULMOHHBIX KYJIbTYPHBIX, JYXOBHBIX M HPAaBCTBEHHBIX LIEHHOCTAX POCCHICKOrO
oOIIeCTBa, ISl TOBBIIIEHUS CIIOCOOHOCTM OTBETCTBEHHO PEAIM30BBIBATh CBOU
KOHCTUTYLIIOHHBIE TTpaBa 1 00sI3aHHOCTH;

- pa3BUTHE MPABOBOM M MOJUTHYECKOM KYJbTYPhl O0YYarOUIMXCS, pacliupeHHe
KOHCTPYKTUBHOI'O Yy4YacTHSl B MPUHITUU PELICHHUM, 3aTparMBarOllMX HMX IpaBa H
WHTEPECHI, B TOM YHUCJI€ B Pa3IMYHBIX (OpMAX CaMOOPTaHU3AIMH, CAMOYIMPABIICHNUS,
OOIIECTBEHHO-3HAUUMOM J1€ATEIbHOCTH;

- popMUpOBaHNE MOTUBOB, HDABCTBEHHBIX M CMBICIIOBBIX YCTAHOBOK JIMYHOCTH,
MO3BOJISIIOIIMX MPOTUBOCTOSITH 3KCTPEMHU3MY, KCEHO(POOHH, IUCKPUMHUHALMM T10
COLIMAJIBHBIM, PEJMTMO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MPU3HAKAM, MEKITHUYECKON
U MEXKKOH(ECCHOHAIbHON HETEepPNUMOCTH, JPYTUM HETaTUBHBIM  COLIMAJIbHBIM
SIBIICHUSIM.

LlyxoeHo-npascmeennoe eocnumaHue:

- BOCIIUTAaHWE YYBCTBA JOCTOMHCTBA, YE€CTU M YECTHOCTH, COBECTIMBOCTH,
YBAXXEHUS K POAUTEIISIM, YUUTEIISIM, JIFOASM CTapIlIero MOKOJICHUS;

- popMUpOBaHWE TMPUHIUIOB KOJUIGKTUBM3MA W  COJUJAPHOCTH, JIyXa
MUJIOCEpIUST M COCTPaJiaHusi, MPHUBBIUKK 3a00TUTHCS O JIOMAX, HAXOMSIIUXCS B
TPYAHOM )KU3HEHHOMN CUTYaIUU;

- popMHupoBaHUE CONMAAPHOCTH M UYBCTBAa COLMAIBHON OTBETCTBEHHOCTH IO
OTHOUIEHUIO K JIIOASM C OTPAaHWYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbsI, MPEOIOJIECHUE
NICUXOJIOTUYECKUX 0apbepoB MO OTHOIIEHUIO K JIOASIM C OrPaHUYCHHBIMU
BO3MOXHOCTSIMU;

- opMHpOBaHHE SMOIMOHAIBHO HACBHIIIEHHOTO M JAYXOBHO BO3BBIIIEHHOTO
OTHOILIEHUS] K MHUPY, CIIOCOOHOCTH M YMEHHS TepeaaBaTh APYTMM CBOW ACTETUUECKUN
OTIBIT.

Kynomypno-npoceemumensckoe socnumanue:

- popMUpOBaHUE ICTETUUECKON KapTHUHBI MUPA;



- popMupoOBaHUE YBOXEHHUS K KYJbTYPHBIM IIEHHOCTSM POJHOTO TOPOJa, Kpas,
CTpaHBI;

- IOBBITIICHUE TIO3HABATEILHOW aKTUBHOCTH O0YYaFOIIIHXCS.

Hayuno-obpazosamenvnoe socnumanue:

- popMuUpoOBaHUE y 00YUAIOMINUXCS HAYIHOTO MUPOBO33PEHUS;

- popMuUpOBaHUE YMECHHS TIOTyYaTh 3HAHUS;

- popMupoBaHUE HABHIKOB aHaiM3a W CHHTE3a WH(GOpMAIlMH, B TOM YHCIEC B
npodecCUOHAILHOM 001acTH.



BHocuMmble n3MeHeHUsI M YTBEPKAeHUsI HA HOBbII Y4eOHbIi roj
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OneHouyHble Marepuagbl MO JUCHMILUIMHE TEeXHOJOIMHM MCKYCCTBEHHOTO
UHTENIEKTa , MpEeAHA3HAYEHHBbl Ui OLEHUBAHUS PE3yJIbTaTOB OOyYEHHs Ha
COOTBETCTBHE MHIUKATOPAM JOCTUKEHUS KOMIIETEHIIHMM.

OneHnBaHue pe3ynbTaToOB 00yUEHUS MO AUCIUILTUHE OCYIIECTBISIETCS B paMKax
tekymero KoHTpods (TK) u mpomexxyTo4yHOH aTTecTalyu, NPOBOJUMBIX MO OaJIbHO-
peritunrosoit cucrteme (bPC).

1.TexHosiornyeckasi Kapra
e Cemectp /
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Paznen. "BBenenne B HeMpOHHBIE CETH" TK 25 0 0-25
Pa3zpnen. "TexHonOrum HCKyCCTBEHHOTO TK
" 30 0 0-30
MHTEIJICKTa
IIpome:xyTouHasi arrecTanus (3a4eT, IK3aMeH, OM 0-45
KII, KP)
3amanue MPOMEKyTOYHOHN aTTeCTaIllH 0-15
B nuceMenHoi# hopme 1o Ouriietam 0-30

Texnonocuueckas kapma @opmupyemcs  ONsl KAHCO020 BUOA NPOMENCYMOYHOU
ammecmayuu ( 3a4ema,’K3amMeHa, Kypcoso2o npoekma uiu pabomet)

2. OueHOYHbIE MATEPHAJIBI TEKYIIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTecTaluu
[IIkaa oreHKH pe3yabTaTOB O0YUCHHUS 1O AUCITUIUIMHE:

YpoBeHb c(hOPMUPOBAHHOCTH MHIMKATOPa KOMIIETCHIIUU
N . Huxe .
Kox Kox e Beicoknii Cpennuit CpOIHETO Husknii
KOMII | HHOUKATOP POBaHHBIC ot 85 no 100 ot 70 no 84 oT 55 o 69 ot 0 nmo 54
c- a pe3yJIbTaThI IIxana oreHUBaHUS
TEHI[ | KOMIIETeH | OOydYeHus 1o HEyL0B-
yJIOBJIET-
1505 1805071 JTUACITUTLINHE OTJINYHO XOPOIIO JIETBOPH-
BOPHTEIILHO
TENLHO
3aureHo HE 3a4TCHO
3HaTh:
- OCHOBBI rIy0oKO | XOPOIIO 3HAET 3HAET HE 3HaeT
TEOPUH OJTHO 3HAET OCHOBHBIC 6a30BbIe 0a30BbIX
nK-1 | me-1.1 HCﬁBOHHLIX MaTeMaTHYeCK | MaTeMaTHYeCK TOHSATHS MOHSTHH, He
CeTeil, B TOM Ue CTPYKTYPbI | He€ CTPYKTYpbl | HEHPOHHBIX 3HAET KaKk
quce B OCHOBE B MOCTPOCHHU | CeTeil, 3HaeT o0ydJaetcst
pas3IuyHbIe MOCTPOCHHUS HEMPOHHBIX aITOPUTM HEWPOHHAs
APXUTEKTYPHI HEHPOHHBIX ceTeid, 3HaeT backprop, CETh, HE 3HAET




HEHPOHHBIX ceTeil, 3HaeT AITOPUTM OCHOBHBIC KaK OILICHUTh
ceTeit n ITOPUTM obpaTHOTO METpPUKH Ka4ecTBO
aJTOPUTMBI UX o0OpaTHOTO pacnpocTpaHeH 00y4eHus
o0yJeHus; pacnpocTpaHeH | U OUIHOKH, MOJICIH
- 1S OIIHOKH, HEKOTOpbIE
MaTeMaTH4YecK | COBPEMEHHBIE | COBpPEMEHHBIE
U CTPYKTYPBl | apXUTCKTYPhl, | apXUTECKTYPHI,
Y TIPUHITUTIBI METpPUKH OCHOBHBIC
X 0000IIeHUS KadecTBa, METPHUKH
Ha TIOCTPOEHUE
BBIYHUCIUTEIILH
BIX OJIOKOB
HEUPOHHBIX
CeTel;
YMeTs:
- yMeeT
aHAJIM3MPOBATh | aHAJM3UPOBATH yMeeT
Moau(dUKaIMK | TOCTaBJICHHYIO | aHAJIM3MPOBATH
yMeeT HE yMeeT
Y HOBBIE 3amaqdy u MTOCTABIICHHYO
noaouparthb noaouparthb
CpelcTBa npeajaraTh 3a/a4y u
TEXHOJIOTHIO aJIeKBaTHYIO
MIPOrPaMMHOTO pelIeHus Ha npeJiaraTh
HCKYCCTBCHH | TEXHOJIOTHIO
obecrieueHus OCHOBE penieHus Ha
. oro HCKYCCTBCHHOT
JUTSL CO3TaHUS TEXHOJOTHI OCHOBE
N WHTEIJIEKTa | O MHTEJUIeKTa
WHTEIUICKTYallb | UCKYCCTBEHHOT | TEXHOJOTHH
JUTSL pEIICHUsT | ISl pelleHUs
HBIX CUCTEM C | O WHTEIJIEKTa; | MCKYCCTBEHHOT N
MOCTaBJICHHO | ITOCTABJICHHOMU
WCTIONIb30BaHUE YwMmeer O WHTEIJIEKTA, 9
. i 3amaum. 3aa4H
M TEXHOJIOTUH | O0OOCHOBBIBaTH | OOOCHOBBIBATH
HUCKYCCTBEHHOT CBOI1 BEIOOD CBOIi BBIOOD;
0 WHTEIJICKTa TEXHOJIOTHH;
Bnaners:
Bnaneer Bnaneer Brnaneer
MIPOJIBUHY THIM OCHOBHBIMHU OCHOBHBIMHU
Y CpeJICTBAaMHU CpelcTBaMu cpelncTBaMu
CO3/IaHus CO3/1aHus CO3aHus
- cpe/IcTBaMu . o o
HEHPOHHBIX HEHPOHHBIX HEHPOHHBIX He Bnanmeer
CO3/aHUs U . . N
cereit ceTeit cereit cpelncTBaMu
o0Oy4JeHus
o pa3IMYHBIX Pa3IUYHBIX 0a30BBIX CO37aHUS U
HEHPOHHBIX
ceTeit APXUTEKTYP. APXUTEKTYP. APXUTEKTYP. 00y4eHuUs
Bnaneer Bmaneer Bmaneer HEUPOHHBIX
Pa3IUYHBIX °
OB MPOJABUHYTHIM | CTaHIAPTHBIMHU 0a30BBIMU ceteit
U CPeJCTBAMHU cpelcTBaMu cpelcTBaMu
00y4eHus u o0yueHus u o0y4eHus u
TECTUPOBAHMS | TECTHPOBAHUS | TECTHPOBAHU
ceTeil. cereil. s ceTel.
3HaTh:
- OTJIMYHO 3HAET | XOPOIIO 3HAET | 3HAET OJUH
HE 3HAeT
BBIYHMCIIUTENBH | s13bIK Python s3p1k Python u3
. BBIYMCITUTEIIBH
BI€ CpEICTBA U i C++ i C++ | (dhpeitMBOPKO BIX CDECTE
KOMIUIEKCHI, (dperiMBOpKH ¢GpeliMBOpPKH | B TIyOOKOTro P ’
MIPUMEHSIEMBbIX
TIpUMEHSIEMEIE TIIyOOKOTO rIy0OKOTO o0yJeHms, Hom
I1K-1.2 npu o0yueHwus, 00yueHwus, TaKHhe KaKk p
pa3paboTke
pa3paboTke TaKkHe Kak TaKHe KaKk PyTorch u
MIPOEKTOB
MIPOEKTOB PyTorch u PyTorch u Tensorflow, % .
" . HelpoceTel n
HelpoceTeil 1 Tensorflow, Tensorflow, WHEEISE
WHTEIJICKTYallh
HHTEJICKTYalb WNERIAE o0JavHbIC miat(opmel HEIX
HBIX m1aTGopMbI miatopmel JUTsL pabOTHI C cHCTeM:
CHUCTEM; JUIs1 pabOTHI C JU1s1 pabOTHI © ’

HEUpOCETAMU




-(pperiMBOpKH HeUpoceTsIMU HEUpOoCeTIMU
IyOOKOTO
o0Oy4eHwus,
TaKHe KaK
PyTorch n
Tensorflow
YMeTs:
— CO3/1aBaTh, VYmMmeer
MPOBOJIUTH C03/1aBaTh,
OTIAAKY MPOBOJIUTH
MPOrpaMMBbI OTIAJIKY
noJ MPOTPAMMBI C
porp Ywmeer
MOCTABJICHHYIO | UCIIOJh30BAHHE YwMmeer
CO31aBaTh HE yMeeT
3ajady ¢ M CO03/1aBaTh
MPOTPAMMBI C CO3/1aBaTh
y4eTOM COBPEMEHHBIX MPOTPaMMBI
UCIIOJIb30BaHUE MPOrpaMMBbI C
MOCIETHUX HHTEJIEKTY b c
M HCTIONb30BaHKe
TEOPETUUCCKUX HBIX HCIIOJIb30BaH
. COBpPEMEHHBIX M
u TEXHOJIOTHIA, ueM .
HUHTEIICKTYallh . HEHPOCETEBbIX
MPAKTUICCKUX Ymeer HEHPOCETEBHI N
. HBIX o Mojienei
JIOCTHKCHH B MIPOBOJIUTH . X Mozenei
TEXHOJOTHH
obnactu BHEJIpCHUE
uckyccrernnor | ONNX ( Open
0 UHTEIUIEKTa U Neural
HEHPOCETEBBIX Network
TEXHOJIOTHIA Exchange )
Bnaners:
OTnuaHO
BIIaJIceT BJIaJieeT
TEXHOJOTHSIMHU OCHOBHBIMH
BJIaJieeT HE BIIaJIeeT
. cOOpKH U TEXHOJIOTHSIMHU
— TEXHOJIOTHEH 0a30BbIMHU OCHOBHBIMH
3arycka cOopKH U
cOOpKHU U TEXHOJIOTHSM | TEXHOJOTHUSIMHU
MPOTPaMM C 3amycKka
3arrycKa 1 cOOPKH H cOopKHU U
. WCTIOJIb30BaHKUE | TPOTPaMM ¢
HEeHpOoCeTeBhIX 3amycKka 3amycKka
. M UCIIOJIb30BaHUE
MoJielieH B . poOrpamM ¢ POTPaMM ¢
HEHPOCETEeBBIX M
pexxuMe . N WCIIOJIb30BaH | MCIOJIb30BaHUE
MOJTYJICH, HEHpOCeTeBhIX
oOy4JeHus u o neM M
BIIaJIceT MOJIyJIeH, . N
uHpepeHca. . HEHPOCETEeBbI | HEMPOCETEBBIX
TEXHOJIOTHEH BJIaJIeeT . .
. X MOJYJICH. MOJTyJen
nH(pEpeHca, Hall |  TeXHOJIOTUEH
p., ONNX uHdepeHca.
RUNTIME

O1leHKa «OTJHYHO

BBICTABJIICTCA 3a BBIIIOJITHCHHUEC 7nOJIHOE 6blNOJIHeHUe

nabopamopueix pabom 8 cemecmpe, 21yO0Koe NOHUMAHUe NPUHYUNO8 NOCMPOEHUs,
Memo008 u MmexHoN02Ull 00yYeHUsl HeUPOHHBIX cemeli, NOHUMAHUe Mempux o0y4eHus,

3HAHUE

OCHOBHbIX

MexXHoN02Ul

UCKYCCNMBEHHO20

urmesliekmada,

noJjiHvle U

cooepacamenbHble OMEEeMbl HA BONPOCH Oulema (meopemuyeckull U NPaKmuyeckuil

60NpPOCHL)
Onenka

«XOPOLIO»

BBICTABJIACTCA

32  BBINOJHEHHE
J1abopamopHulx pabom 6 cemecmpe; NOHUMAHUE OCHOBHLIX NPUHYUNOE NOCMPOEHUS U
Memooo8 00yueHUsi HeUpOHHLIX cemell, NOHUMAaHue Mempux oOyueHus, 3HaHue
MEeXHON02ULl UCKYCCMBEHHO20 UHMENIEKMA, CO0epHCameilbHble OmEemvl Had 80NPOChHl
ounema (meopemudeckuti U NPAKMUYECKUutl 60NPocyl)

6blNnoJIHEeHUe




OueHka «yJAOBJIETBOPHUTENbHO» BBICTABISICTCS 3a BBIIIOJHEHUE GbINOJIHEHUE
nabopamopuelx pabom 6 cemecmpe, YACMUYHOE NOHUMAHUE OCHOBHBIX NPUHYUNOS
HOCMPOEHUsL U Memo008 00VUeHUs HEeUPOHHLIX cemell, 3HAHUe MempuK 00yueHus,
omeemuvl Ha 8ONPOCHL Oulema (meopemudecKuti U NPAKmuiecKuti 60npocyl)

OneHka «Hey/IOBJIETBOPUTEIbHO» BBICTABISETCS 3a cllad0€ W HEMOJHOE
BBINIOJIHEHUE JIA0OPATOPHBIX M MPAKTUYECKUX pabdOT B CEMECTpe; HE3HAHHE U
HEMOHMMaHuEe 0a30BbIX MPUHIUIIOB IMOCTPOEHUS HEUPOHHBIX CETEH; HEMOJHOE U
HESICHOE BBITIOJIHEHUE TEOPETUYECKOTO BOIpOoca OujieTa; HECIIOCOOHOCTh OOBSICHUTH
MPOrpaMMHBIN KOJT TIO MPAKTHYECKOW YacTH OusieTa.

3. IlepeyeHb O1LIEHOUYHBIX CPEICTB

Kpatkas xapakTepucTHKa OLICHOYHBIX CPEACTB, UCHOJIb3YEMbIX IPHU TEKYILIEM
KOHTPOJIE yCIEBAEMOCTH M IMPOMEKYTOUHOM aTTecTauuud oOydYaromerocs Io
JTUCUUTUINHE:



4. Ilepeyennb

KOHTPOJIBHBIX

3aJaHUid  WJHU  HHBIE

MaTepHAaJbl,

HCOﬁXOI[I/IMLle AJIAT OICHKH 3HaHI/Iﬁ, yMeHI/Iﬁ H HaBbLIKOB, XapaKTCPU3YIOIIINX
ITAIlbI (l)OpMI/IpOBaHI/Iﬂ KOMHeTeHHI/Iﬁ B IIpouecce OCBOCHUA NTUCIHUIIJINHBI

s Trekymero kourpoJs TK1:
[IpoBepsiemass kommerenius: [1K-1.1: BwiOupaer axTtyanpHble HHU(POBBIC
TEXHOJIOTUH B IESITENBHOCTH IPEATPHUATHUS

Tect

Bonpoc

Ba PHUaHTblI OTBETA

oTBET

Mo NCKyCcCTBEHHbIM
nHTennekTom B Poccum
noHMMaeTcA

KOMIMJIEKC TEXHOI0TMYECKMX PELLEHUI, NO3BONAIOLLNI
UMUTUPOBATb KOTHUTUBHbIE PYHKLMN YeI0BEKA

caMooby4eHuMe 1 NoUCK pelleHnin 6e3 3apaHee 3a4aHHOI0
anroputma

KOMMJIEKC TEXHOIOFMYECKUX PELLEHW, NO3BOAAIOLLNIA
NoJly4aTb NPU BbINOJHEHNUN KOHKPETHbIX 3334 pe3y/bTaTbl,
COMNOCTaBMMblEe, KaK MMHUMYM, C Pe3y/ibTaTamu
NHTENNIeKTYaIbHON AeATeIbHOCTM Yel0BeKa

BCe BbllLeonncaHHoe

HelipoceTteBbimu
TEXHONOTMAMMU Ha3bIBaAOT

KomMmnnaekc MHd)OpMaLI,VIOHHbIX TEXHOI]OFVIVI, OCHOBAHHDbIX
Ha NpUMeHeHUN KOMNbIOTEPHbIX ceTen

TEXHONOrnM,
MCKYCCTBEHHDbIX

KOMNIeKC MHPOPMALMOHHbIX
OCHOBAaHHbIX HAa  NPUMEHEHUMU
HepPOHHbIX ceTen

MHd)OpMaLI,MOHHbIe CUCTEMbI NONCKaA

MHPOPMaALMOHHbIE TEXHO/IOTUM YNPaBAEHMUA

Anroputm oby4eHunn
WMCKYCCTBEHHON  HEWPOHHOM
CeTU 3aKaHYMBAETCA, Koraa

AOCTUTHYTO  3aflaHHOe  3HayeHune cpeaHen  (Mau

MUHUMAIbHOW) OLINOKM

CeTb Mcyepnana BO3MOKHOCTU 0byyeHUs (ownbKa
nepecTana yMeHbLIATbCA OT 3MOXM K 3Moxe)

npoﬁp,eHo onpegeneHHoe Koan4yecTtso anox

no6bon oTBeT U3 NepevyncNeHHbIX

Kakue dyHKUMM BbINONHAET
nporpammHas peanusaumsa
BXO/HOIO C/105
MHOTOC/N0MHOrO
nepcentpoHa?

BbluncnaeT npon3BOAHYO 418 anroputma obpaTHOro
pacnpoCcTpaHeHUs OLWMBKMN.

MepepaeT BXO4HOW BEKTOP CUIHANOB Ha NepBbIi
CKpPbITbI CNON.

Ypanset "wym" us curHana.

TpaHcAnpyeT CMrHan Ha BbIXOAHOW C/IOM MHOTMOC/IOMHOIO

KoTopbIx paBHbl 10, -20, 5, 4 u
COOTBETCTBYHOLLMNE BECA
cBaAsen pasHbl 0.8, 0.5,0.7 n
-0.5 cooTBeTCcTBEHHO.
Bblumcante curHan Ha Bbixoae

nepcenTpoHa.
HeWpoH j nonyunn Ha Bxop, -1.8485
CUTHaN OT YeTblpex ApYyrux 0,5
HEeMpPOHOB YPOBHMU -0,4621
BO3OYXKAEHMA, 3HAYEHMA 0,2449




j-ro HeMpoHa B cny4yae, ecam
bYHKLMA aKTUBaLMK
HEMPOHOB eCTb
rmnepboanYeCcKnin TaHreHC.
BbibepuTe NnpaBubHbIA OTBET:

MNporpammHo
HEeMpPOHHanA

peannsoBaHa
CeTb C OAHMM
CKpbITbIM cnoem "
aKTUBALMOHHOM byHKumen
curmompa. Y cetm 1 Bxopg, 3
HEMPOHA B CKPbITOM CNOE WU
oAuH BbIxod. YTo OygeT Ha
BbIXO4e CeTU B C/aydae, ecau
Ha Bxoge 1, Bce Beca paHbl 1 #
cmeweHue 0.

AN,
GL~@—D
B

0,7311

2,1932

Yto npeactaBndaetr  coboi
anropuT™ «obyyeHun
WCKYCCTBEHHOW  HEMPOHHOM
cetn»?

npoueaypy NoACTPOMKM CUTHANOB HEMPOHOB

npoueaypy NOACTPONKM BECOBbIX 3HAYEHMIA

npoueaypy BblYMC/IEHMA MOPOroBbiX 3HAYEHWUM
bYHKLMI aKTUBALMM

ana

MporpammHan peanmnsaumn
O4HOC/IOMHOTrO NepcenTpoHa
Nno3BONAET pellaTb 3a4a4u

annpoKcumaumm GpyHKumit

pacno3sHaBaHuna 0bpas3os

Knaccudukaumm

Kakas apxuTekTypa | MHOroc/IonHbI NepcenTpoH
MCKYCCTBEHHOM  HEWPOHHOW | PeKyppeHTHble HEMPOHHbIE CeTh
cetn bonble noaxoauT ANA | CBePTOYHbIE HEMPOHHbIE CeTU
pa3paboTKu aropmuTMOB
aHanu3a €CTeCTBEHHbIX
A3bIKOB (TEKCTOoB).
Ona  ¢yHKumMn  aktuBauuu | -1
rmnepbonnyeckni TaHreHc | 0
th(z) = S 1
BbIYNCINTE, | Mpepen He cywecTeyeT

lim th(x)
yemy paBeH z——co ?
Ona paspabotkm anroputmos | ResNet
M nporpammHbix cpeacts gna | YOLO
OeTekuMn W TpeKWHra B | SSD
cuctemax BupgeoHabnogeHun, | GAN
NCNoNb3yoTCA HEeNpPOHHbIE
cetn
Kakoin ¢penimBopk rnybokoro | CNTK
obyueHns wumeet uHTepdeic | Tensorflow




ana pa3paboTku
NPOrPamMHbIX CpPeacTB  Ha
A3blKe  MPOrpamMmmMmpoBaHMA
Python pna obyyeHna wu

3anycka MHC?

PyTorch

Bce nepeuncneHHble

BxoaHoe nsobpaxeHne nmeet
pasmep 32 Ha 32. Kakoro
pa3mepa nosyunTca pesynbrat
CcBEPTKU B PyTorch 5 Ha 5 Ges
padding, co stride=(1,1), ecnun
Ha BbIXO4e AO/MKHO 6biTb 6
KaHanos?

torch.Tensor pasamepom 6 Ha 14 Ha 14

torch.Tensor pasmepom 28 Ha 6 Ha 6

torch.Tensor pasamepom 6 Ha 28 Ha 28

torch.Tensor paamepom 6 Ha 5 Ha 5

CKO/IbKO NapameTpos B
cBepTKe pasmepom 3x3,
KOoTopasA NnpumeHAeTca K
TpexXKaHaNbHOMY
n3obparkeHnto? He cuntaiite
CNOW aKTMBALUUK, He
yuuTbIBanTe bias.

3 napameTpa: CTO/NIbKO e, CKOJIbKO U KaHa/10B

9 Bcero: mbl HaknagbliBaem OoAHY U Ty e CBEPTKY Ha
Ka)l-(ﬁ,bll‘a M3 TPpEX KaHa10B

9 VYHMKanbHbIX -- BCcero 27,
napameTpbl 04MHAKOBbIe

HO AnA BCEX KaHa/iosB

27 napameTposB: 3X3 ANA KaXKA0ro U3 Tpex KaHanos

Ona  KakoW  apXuTeKTypbl
CBEPTOYHON HEWPOHHOM ceTn
XapaKTepHo obxoaHble
coeanHeHus

(skipconnections),
npobpacbiBatowmne rpagueHT
ownbKM B 06X04 CBEPTKM

VGG

AlexNet

ResNet

GoogleNet

YKaxkute owmnbky npu paborte
¢ ontummusatopom B PyTorch
npu pas3paboTke nporpammbl
06y4eHnA HeMPOHHOI ceTu.

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

optimizer.step()

optimizer.zero_grad()

optimizer.backward()

Bomnpocsr

1. ®yHkius nMoTeph U ONTUMU3AIMS MapaMeTPoB HeWpoHHOU ceTu. BoiBog OII1

U3 MCTOAa MaKCHUMAJIbHOI'O HpaBJIOHO)IO6I/IH.

2. OOyueHnue

BO3HHUKHOBCHUS.

B w

Softmax.

o

7. MHOTOCJIOUHBIHI

HEUPOHHOU
pacnpocTtpaHeHuss owmuOku. IloHsATHE mMapanuya ceTM W NPUYUHBI  €ro

CCTHU C ITOMOIIIBIO alropuTtma

OrueHka kadecTBa HeHpoceTeBbIX Moaenei. OCHOBHbIE METPUKH.
CBépTouHbIe HEWPOHHBIE ceTh. Ornepanns CBEPTKH, KacKal CBEPTOK.
5. ApXHUTEKTYpbl HEUPOHHBIX CETEH ISl MYJIbTHKIACCOBBIX Mojened. DyHKuus

ApPXHUTEKTYpbl HEHPOHHBIX ceTel ISl MOJIeNie OMHAPHOM Ki1acCH(UKAINH
IIEPLENTPOH.
[Ipeoionienne orpaHUYeHUs] JTUHEHHON Pa3AeIMMOCTH U pElIeHUE MPOOIEMBI

[IpencraBnenne  OyseBBIX

MCKIII0Yaroero «wm». Teopema Kommoroposa.
8. Omeparnus nexonposroruu. Transposed convolution layer.

©

ANTOpUTM 00paTHOTO paclpoCTpaHEHHUs OMOKU. JJOCTOMHCTBA U HEJOCTATKU

oOpaTHOro

GbyHKITHIA.



anroputMa. [loHsTHE napanuya CeTU U MPUYUHBI €70 BOZHUKHOBEHMUS.
10. bazoBas apxutekTypa HeHpoHHBIX ceTei. [Ipunimnel nocrpoenus. OCHOBHBIC
GYHKIIUN aKTHBAIIH.

Jast Tekymero koutpoJs TK2:
[IpoBepsiemass komnetenuus: [IK-1.2: Cnocoben k pa3paboTke u
BHEJIPEHUIO aKTyalIbHBIX IU(POBBIX TEXHOIOTHI

Bomnpoc Bapuants! oTBeTa OTBET

B KaKHnx obnacTax OLICHKA BEPOATHOCTHU 6aHKpOTCTBa;

DKOHOMMKHM  IIPUMEHSIOTCS | paclio3HaBaHUEe 00pa30B (TEKCTa, MOJITUCH);

aIrOpUTMbl ~ HAa  OCHOBC | 337aud KJIAcCU(UKALUM M CEIMEHTAllUM 3KOHOMUYECKHX
UCKYCCTBEHHBIX HEHPOHHBIX | 0OBEKTOB

cereid? BCe MepeuncJeHHble
[IporpamMmMHO peann3oBaH 0,9951

HEHPOH ¢ QPyHKIHEH 1

AKTUBAIIMH THIIA -1

runepOoIn4ecKuil Taureue ¢ | 0,9981
TpeMs BXOAAMHU U HEMPOH
cMmenieHus. Bxonsl Bce

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

HelpoHa?

B nporpamme HelipoHHOM 0,25
CETH HEeUWPOH | TIOJyYHIT Ha 0,6225
BXOJI CUTHAJ OT YEThIPEX 0,3775
IPYrUX HEMPOHOB YPOBHU -1,5415

BO30Y>KIEHUS, 3HAUCHUS
KoTophIX pasHbl 10, -20, 5, 4
U COOTBETCTBYIOIIME BECA
cBszelt paBuel 0.8, 0.5, 0.7 u
-0.5 COOTBETCTBEHHO.
Brrancante curaan Ha
BBIXOJIE j-TO HElipoHa B
ciy4dae, eciid QyHKIUs
aKTUBAIlMU HEHPOHOB €CTh
JIOTUCTHYECKAS CUTMOM/IA.
Bribepure npaBuIIbHBIN
OTBET:

B nporpammHON peanu3anuy | €Ciid HaWJIeTCs TaKOW HEUPOH T, 4TO
OJIHOCJIOMHOI'0 IEPCENTPOHA

n .
Saw! <O
Ha BXOJ IMMOJacTCA BEKTOP | :=f

(X1..Xn). B kakom ciydae | eciu Ui KaXA0TO HelipoHa j Oynem uMeTh
N

BBIXOJIOM OyAeT HyJieBOi Sawi <1

BEKTOP? =

eCJIM ISl Ka:K0ro HeilipoHa j OyaeM UMeTh

kil .
Sawl <o
i=I




€CJIM HalIeTCs TaKOW HEUPOH J, 4TO

n )
Sawl =6
i=]

Haiinure npon3BoaHy0 3TOU
(GYHKIMU aKTUBAaLUU
th(z) = -

e’ —e
EIJFE x

U BBIpa3HTe
pe3ynbTar 4depe3 (yHKIUIO

th(x)

1-thy(x)

1+h?(x)

th(x)-1

th?(x)

Kakas apXUTEKTypa
HUCKYCCTBEHHON HEHPOHHOM
ceTu Ooub1ie BCETO
MOAXOIUT JUIsl  pa3paboTKu
QITOPUTMOB U ITPOTPAMMHBIX

[TonHoCBs3HAs (MHOTOCITOMHBIN

MIePCEnTPOH)

HEHWpOHHAs  CEThb

CBeproyHasi (KOHBOJIIOIMOHHAS) HEHPOHHAS CeTh

PexyppeHTHast HelipoHHAas CETh

Cpe/CTB pacro3HaBaHHS
o0pa3oB " aHaIM3a
n300paKeHUI?

[lycts B nporpamme | MSE
aBTOMATHUYECKOTO MAE

pacrto3HaBaHMs PYKOIMCHBIX
uudp oT 0 o 9
UCTIOJIB3YETCs CNN c
aktuBaren softmax. Kakyro
GYHKITUIO OTEPh BbI
BbIOepeTe?

CE (Cross Entropy)

BCE (Binary Cross Entropy)

AYFMCHTaIII/ISI JaHHBIX
MMPUMCHACTCA IJIA

yBeJIH4eHusi 00bema odyuaronieii BbIOOpKH

YBCIIMUCHUA CKOPOCTH 06yquH${

HOpMaJIU3aIuU
00pbHOBI ¢ epeodyyeHneM

C MIOMOIIBIO Kakoro | 1

MUHHUMAJIBHOTO gucia | 3

HEWPOHOB B CKpPBITOM cloe | 4

MHOT'OCJIOTHOTO 5

nepcenTpoHa pemiaercs

npooema XOR ?

s pazpabotku anroputmon | GAN

Y MPpOTpaMMHBIX cpenctB 1 | ResNet

pelenus 3amaun | LSTM

kinaccuukanuu B cucremax | VGG

KOMITBIOTEPHOTO 3peHust

HCIIONB3YIOTCS ~ HEWPOHHBIE

CeTH

[Ipu nocrpoenun
QITOPUTMOB O0YUYEHUS
HEUPOHHOU CeTH OOBIYHO
JaTaceT AeNAT Ha 2

yacTtu train u test niau Ha 3
yacTu: train, validation,
test. Iy1s1 4yero HyHO Takoe
Jienenue?

Ecmu 06yanBC$I Ha IIOJTHOM AaTac€TC U Ha HEM XKE JCJIaTh
BaJInJalii0, TO MOKHO HC 3aMCTUTH HCpCO6y‘-ICHI/IH

Validation HyxHa, 4TOOBI MOAOOpPATh THUIEpPHApaMETPhI
ceTu

Test HyxeH nis (UHATBHOW OIICHKHM KadecTBa pPabOThI
CeTH

Bce BbIlIenepeYnciaeHHoe

Kakas MpOorpaMMHas
6ubnroTeKa He MpPUMEHSeTCs

Tensorflow

Torch




IS TITyOOKOT0 00y4eHus? NLTK
CNTK
[Tpu nanucanuu nporpamm B | d[0] + c[2]
PyTorch kakas omeparus ¢ c%d
TeHzopamu 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]])
IMO3BOJIACT IIOJIYYUTDH
CJIE YOI BBIBOJ?
tensor([[0., 1., 1., 1.],
[1.1.,1.,1],
[1.,1.,1, 1]
[1.,1.,1., 1],
[1.,1,1,10D)
[TycTh MaTpHIla MPU3HAKOB [[-4, 3],
paBHa [-9,5]]
[[41 2, '1]! [[3! '4] ,
['61 01 5]’ ['9 ,5]]
[3! 2! 2]]; [['91 5] ,
a AIpo CBEPTKHU — [3,-4]]
[[O, 1; 2]1 [['41 311]1
[1,-1, 0], [1,0,-2]]
[1,0,-2]]
Kaxkos Oyner pe3ynbTat
MMPUMCHCHUSA CBEPTKU CO
stride=2, padding=1?
B mnporpamme nHa PyTorch | 13
UCXOHBIN torch.tensor 6wt | 169
pasmMepoM 13x13x384. | 384
Ckonpko (UIBTPOB JODKHO | 64896
ObITb B CBEPTKE, KOTOpas
BBITAET torch.tensor
pazmepoM 13x13x3847?
Bonpocowi
1. Perymapuzanuss HeWpOHHOMN Perymapuzanus
Tuxonosa, Lasso — perymsapuzanus
2. Perynspuzanus u npopexuBanue HelpoHHOU ceTu. IIpsimoil u oOpaTHBI
Dropout.
3. Meroasl  rnyOokoro  oOyuenus.  Hopmanuzaums
HOpMaJn3alus.
4, Texnonoruss mnepemaun oOydeHuss Transfer Learning. Vcnonb3zoBanue
npenoOyYeHHBIX CeTeHl.
S5. ABTO3HKOZIEphl. OCOOEHHOCTH apXHUTEKTYphl W OOYydYeHHUs DHKOJAEpa H

JeKoepa.
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Pexyppentnsie Heiiponnbie cetn. ApxutekTypa GRU (Gated recurrent unit).

7. Pexyppentubie Heliponnbsie cetu. Apxutektypa LSTM (Long Short-Term
Memory).

8. I'enepatuBHO-cocTs3arenbHble HeipoceTu (GAN) u style transfer.

Q. ®peiiMBopk riaybokoro ooydenus Tensorflow

10.  ®peitmBopk rirybokoro odyuenus Pytorch

51 IpOMesKYyTOYHOM aTTeCTAlUM:

bazoBrie BOIIPOCHI K 9K3aMCHY

1.
2.
3.

10.

11.
12.
13.
14.
15.

16.

17.
18.
19.
20.
21.

22.
23.

24.
25.

MaremaTnueckasi MOAeIb ONOIOTHYECKOTo HelipoHa. J|eHAPUTHI, aKCOHBI, CHHAIICHI.
TexHoJI0ruM NCKYCCTBEHHOTO MHTEIJIEKTa, 00J1aCTH NPUMEHEHHUS U peliaeMble 3aauu.
baszoBas apxutektypa HelpoHHbIX cered. [IpuHumnsl nocrpoenusi. OCHOBHbIE (YHKIUU
AKTHBALIUU.

[lepuentpon Po3enbnarra u mnpaBwio Xe066a. Teopema 0O CXOZUMOCTH aJrOPUTMA
00y4YeHHUs TepIEeNTPOHA TSI TMHCHHO-pa3ieTuMbIx MHOkecTB. [Ipobiema XOR.
MuorocnoiiHelii  mepuentpod. IlpencraBmenue OyneBbix  QyHkmwmid. [Ipeomonenue
OTpPaHUYEHUS JIMHEHHON pa3fenMMOCTH W pelleHHe NpoOJIeMbl HCKIIOYAIOLIET0 «HIIN.
Teopema Konmoroposa.

OOyueHue HeHPOHHOU CeTH € IOMOIBIO AITOPUTMA OOPATHOIO PACIIPOCTPAHEHUS OILIMOKH.
[ToHsTHE Mapanuya ceTy ¥ MPUYUHBI €r0 BOZHUKHOBEHUS.

@OyHKLUSA NOTeph M ONTUMHU3ALMS NTapaMeTpoB HEHPOHHON ceTu. BriBox ¢yHKIMU mOTEph
U3 METO/1a MaKCUMAaJIbHOTO IPaBAONOI00US.

[Tpobnema oBpaXXHOCTH MOBEPXHOCTHU (PYHKIIMOHAJIA OMINOKY U €€ YaCTUYHOE IIPEO010JICHHE
¢ momonipio BBeaeHus momenta (Nesterov momentum).

Oo6yuenue ¢ momoripto backpropagation na ocuose anroputma RMSProp.

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

[Ipobnema ucyesaromiero u B3pbiBatoierocs rpaaueHTa. [lousarue «ymuparomuiiny RelLU.
Onenka kauectBa 00yueHusi. OCHOBHBIE METPUKH 3a/1a4 KiIacCU(UKAIIH.

ITocTaHOBKa M pelICHNE 3a4a49N PETPECCUU C IIOMOIIBI0 HEHPOHHOM CETH.

[TocranoBKa U pelieHne 3a1a4u OMHAPHON KJIaCCU(PHUKAIIUU C TOMOIIBI0 HEHPOHHBIX CETEH.
ApXUTEKTYpbl HEMPOHHBIX CEeTeW AJii MHOTIOKJIacCOBBIX Mopeneil. BepositHocTHas mepa
NPUHAIIEKHOCTH K Kinaccy. OyHkius Softmax.

Ceéprounble HelipoHHble cetH. Omeparnus ceeptku (1D, 2D). Sapo ceptku. Kackan
CBEPTOK.

ba3oBble IPUHLIKIIBI IOCTPOEHUS CBEPTOUHBIX HEHPOHHBIX CETEH.

Apxutektypa Inception (inception 6;0xk). Training head.

Apxurektypa ResNet (residual 6;ox). Skip-connection.

[TepeoOyuenue u meto bl 60phOBI ¢ HUM. AyrmenTarus. Early stopping

Perynspuzanus HeliponHoit ceru: "weight decay". Perynspusaums TuxonoBa, Lasso —
peryJsipu3anus.

Perynspusanus u npopexuBanue HEMpoOHHOM ceTu. Dropout.

Hopmanu3zaius nansbix - batch-mopmanumsanus (batch_norm, layer_norm). Beruucienue
CTaTHCTHUK Npu o0y4yeHuu u Banmupaimu (train/eval).

Texnonorus “nepenaun 3uanuii” Transfer Learning (fine tuning, feature extraction)

CemaHTHYECKasi CETMEHTAIIUS C MIOMOIIBIO TTy0oKoro ooyueHus. [lomHOCBEpTOUYHBIE CETH
(FCN). Onepanus nekonBosroruu. Transposed convolution layer.



26.

217.

28.
29.
30.

31.
32.
33.
34.
35.

36.

37.
38.

Apxutektypa SegNet, Unet. dyukiun noreps Ha ocHoBe Koaddunuenra Jlaiica u focal
loss.

Meroabl MmacmrTabupoBanus it omepamuu  upsampling u  downsampling. Dilated
convolution.

['eHepaTHBHBIC MOJICH U aBTOIHKOICPHI.

Bapuarnmonnsie aBrosukoaeps! (VAE). [luseprennust Kyns6aka-Jleiionepa.
I'enepatuBHO-cocTsA3aTenbHble HelpoHHbIE ceTH (GAN) M HEHPOHHBIM CTHIb IEperadyu
o0yuenus (Ha mpumepe style transfer).

PexyppeHTHbIe HEHPOHHBIE CETH U crielupUKa UX 00yUCHHUS.

I'my6okoe o6yuenue B NLP. Knaccudukarus texkcroB ¢ momombio CNN 1 RNN.
Apxutektypsl LSTM (Long Short-Term Memory) u GRU (Gated Recurrent Unit).
Mexanu3m BauManus (Attention).

OpeiiMBopk Tirybokoro obydenuss PyTorch. ABromaruueckoe nuddepenumpoBanue.
[Tpunumnel noctpoeHus HeWpoHHbIX ceteil B PyTorch: ¢yHkimoHanbHBIH U O0OBEKTHBIM
MOJXO/I.

OpeliMBopk TayOokoro oOyuenus Tensorflow. Berumcnurtensusiii rpad. I[loctpoenue
HEWPOHHO# ceTH U ee oOyuenue. Tensorboard.

HNudepenc netipocereBbix Mogaeneir. ONNX.

Mexanusm BHUMaHus. Apxutektypa Transformer.

TunoBrwle 3a1a4n:

1.

2.

PeanuzoBarh u 00yuuTH CETh ISl MPEACKa3aHUs JOSUIIBHOCTH KJIMEHTOB
COTOBOTI'O OmepaTopa (J1aTaceT y MpenoaaBaTess)

Peanu3oBath CBEpTOUHYIO CETh, O0YUUTh CETh U MPOBECTH KIIACCU(PHUKAIINIO
torchvision.datasets.FakeData. CoctaButh confusion matrix. Iloctpouts
rpaguku accuracy u loss nHa Bamupanuu. IlpoBectn aHanmu3. YMeTh
O0OBSCHUTH CBOM KOJI.

PeanuzoBars ResNetl18 ains CIFAR10 ( torchvision.datasets).

N3 O6ubnuorexku torchvision (ctaBuTcs BMmecTe ¢ pytorch), MoxHO
umnoptupoBath ResNetl8 komanmoit from torchvision.models import
resnetl8

HobaBbre L2-perynsapuzanuto. B PyTorch ona akTuBHpyeTcs ¢ mMOMOIIBIO
napameTtpa weight decay B ontumuzaTtope. 3HaueHUE OOBIYHO BHIOMPAIOT U3
[1le-3, 1e-4, 1e-5]. Ilpumep:

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

CocraButh confusion-matrix. I'paduku accuracy u 0SS Ha Banuaanuu.
[TpoBecTn ananm3 o0ydeHus. YMeTh OObSICHUTH CBOM KO/I.

C momompto ¢peiimBopka PyTorch mis pemenus 3agaun kinaccupukammm
peann3oBaTh HelpoHHYIO ceTh apxutektypbl VGG. [IpoBectu oOyueHue Ha
natacere EMNIST (torchvision.datasets) B Google Collaboratory.
[TocTpouTs rpaduku accuracy u loss Ha BamugaIuu.

[IpoBecTn aHanu3 BAMSHUS TUIEepriapaMeTpoB (Ha BbIOOp 1 mapamerp) Ha
obyuenue nocrpoennoit MHC.
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C nomompto ¢peiimBopka PyTorch mns pemenus 3agaun kiaccudukanuu
peain3oBaTh HEWPOHHYIO ceTh apxuTekTypbl MobileNet. Ilposectu
oOyuyenne Ha pnartacete FashionMnist ( torchvision.datasets) B Google
Collaboratory. [TocTpouts rpaduku accuracy u loss Ha BaTugaIuy.
[IpoBecTn aHayiM3 BIMSHUS THIEpriapaMeTpoB (Ha BbIOOp 1 mapamerp) Ha
oOyuenue nocrpoennor MHC.

Peanu3oBath CBEpTOUHYIO CETh, O0OYUNTh CETh U MIPOBECTH KIIACCU(PHUKAITHIO
torchvision.datasets.FakeData. Iloctpouts rpaduxu accuracy u loss Ha
BaJUAaINH.

[IpoBecTn aHanu3 BAMSHUS TUIEpriapaMeTpoB (Ha BbIOOp 1 mapamerp) Ha
oOyuenue nocrpoennort MHC.

C mnomompbto ¢peiimBopka PyTorch peanuzoBaTe HEHPOHHYIO CETh
apxutektypel  DenseNet.  Pemmts 3amauy  kinaccupukamuu — JUis
FashionMNIST u3 6ubnuorexu torchvision.datasets. CocraButh confusion-
matrix. I'pa¢puxu accuracy u loss Ha Bammpanuu. IlpoBecTn anamu3
00yueHus. YMETb 00bSICHUTD CBOM KOJI.

[IpoBectn OuHapHyro knaccupukanuo B ML-3agadye (maracer y
npenogaBaresnis). Paznaenuts BbIOOPKY Ha OOydYarolly0 U KOHTPOJBHYIO.
OO0yuuTh ceTb. OUEHUTH Ka4eCTBO OOYyUEHHUS.

Pemenne 3amaum perpeccud ¢ IMOMOIIbIO HEHPOHHOW ceTh (JaTaceTr y
penoaaBaTes).

OOyunTh HEHPOHHYIO CE€Th U 3aJaud NpeJCKa3aHus 3a00JieBaHUS.
[Toctpouts rpaduxu accuracy u loss Ha Banmupanuu. [lpoBectn anamus.
YMeTb 00BSICHUTH CBOM KOJI.
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