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MaTeMaTUYEeCKUX METOJIOB U ITU(PPOBBIX TEXHOIOTUH

3asenyrommuii kadeapoir A.B. Poguonos



1. Hesn n3yyeHns JMCHUIIHHBI

@dopMupOBaHUE 3HAaHUM, yMEHUH U HABBIKOB pPAa3pabOTKM M UCIOJIb30BAaHUS B
npodeCCHOHATBLHON AEATENbHOCTU. TEXHOJIOTHI HCKYCCTBEHHOT'O MHTEIUIEKTA U PEaTH3yIOLINX
UX NIPOTrPAMMHBIX CPEICTB.
3aaui OCBOEHMSI IUCHUIUINHBIL:
- O3HAKOMJICHHE C pa3jIMYHbIMHU HalpaBICHUSIMH B HEMPOHHBIX CETAX, YriyOJeHHOE H3ydyeHHue
APXUTEKTYp HEHPOHHBIX CETEM,
- BBIpabOTKa METOJUKU HEHPOCETEBOI0 MOAEIMPOBAHUS IPOLIECCOB
- U3y4eHHE Pa3IMYHBIX METOAOB U MOAX0/I0B K 00y4eHHIO HelpoceTei
- OBJIAJICHME METOAAMU TEOPETUYECKMX M SKCIIEPUMEHTAJIbHBIX MCCIeI0BaHUNH B 001acTu
MHTEJJIEKTYaJIbHBIX CUCTEM U TEXHOJIOTUIA;
- HUMETh CIOCOOHOCTh pa3padarbiBaTh TpeOOBaHMS U IMPOEKTUPOBATh IPOIpPaMMHOE
o0ecreyeHue, pealn3yollee HeHPOCeTEBbIE METObL;
- BIAQACTb METOJAMU IPAKTUYECKOIO IPUMEHEHHUsS HEHPOCETEBBIX TEXHOJIOTMH IIpH
IPOEKTUPOBAHUU ITPOIPAMMHOT0 OOecreueHuss THPOPMALMOHHBIX CUCTEM;
- IIOHUMaTh, pa3palbaTbiBaTh W APTYMEHTUPOBAHO IPUMEHATH METOJbl TECTUPOBAHHUS U
IPOBOAMTH TECTUPOBAHUE U UCCIIEIOBATH €TO PE3YJIbTATHI;
- pa3pabarelBaTh MaTeMaTHMYECKOE M IpOrpaMMHOE oOecnedeHue Ui 3a7ad IOJIydeHus,
HAKOIUICHUS W XpaHCHHWS [aHHBIX B COBPEMEHHBIX 0a3aX [aHHBIX W XpaHWIUIIAX, -
ONTUMHU3UPOBATh 3alPOChl IPU H3BJICYEHUHU JAHHBIX B Ipolecce OOy4YeHUs U TECTUPOBAHUS
pe3yIbTATOB.

2. [lepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4eHUs 10 AUCHMILINHE (MOLYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

Komnerenuuu od0y4arwierocs, popMupyemMbie B pe3yabTaTe 0CBOCHHSA

JUCIHININHDBI
Kon
KOMIICTCHIINH 110 KOMHGTGHHI/I?[
®I'oC BO

CriocoOeH pyKOBOAUTH MPOEKTAMH 110 CO3/IaHUI0, BHEAPEHUIO U
ITK-8 MCIIOJIb30BAHUIO OJTHOM HITH HECKOJIBKHX CKBO3HBIX ITU(POBBIX TEXHOJIOTHIA
MCKYCCTBCHHOI'O MHTCJIJICKTA B IMMPUKJIAAHBIX o0JIacTIx

CTpyKTypa KOMNETCHIIUH

Komnerennus ®opmupyemsbie 3YHbl

3. 3HaTh, KAK pyKOBOJUTH MPOEKTAaMH 110 CO3/1aHUIO,
BHE/JPEHUIO U UCIIOJIB30BAaHUIO OJTHOM MM HECKOJIBKUX
CKBO3HBIX LIU(POBBIX TEXHOJIOTUH UCKYCCTBEHHOTO
MHTEJJIEKTA B IPUKIIAIHBIX 00J1acTIX

Y. YMeTh pa3zpabarbIBaTh MPOEKTHI O CO3/IaHUIO, BHEAPEHHIO
1 VICTIOJIb30BAaHUIO OJTHOM MJIM HECKOJIBKUX CKBO3HBIX
U(PPOBBIX TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIIEKTA B
MPUKJIAIHBIX 001aCTAX

H. Bianets HaBbIKaMM pyKOBOJCTBA MPOEKTaMHU I10
CO3/1aHUI0, BHEJJPEHUIO U UCIIOIb30BAHUIO OJHON WU
HECKOJIbKUX CKBO3HBIX IU(POBBIX TEXHOIOTUH
VCKYCCTBEHHOI'O MHTEJIJIEKTA B IPUKIIATHBIX 001acTIX

[1K-8 CriocobeH pyKOBOAUTH
MPOEKTaMH 110 CO3JIaHHMIO,
BHEJIPSHUIO U UCTIOIB30BAHUIO
OJTHOM MJIM HECKOJILKUX
CKBO3HBIX IU(DPOBBIX TEXHOIOTUI
HMCKYCCTBCHHOT'O HHTEIIJICKTA B
MPUKITATHBIX 001aCTAX

3. MecTo AUCHUILIHHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl



[Mpunannexxuocts aucuuruinabl - BJIOK 1 JUCHUITJIMHBI (MO YJIN): DnexkTuBHAs
JTUCIUIINHA.

[IpeamecTByomue AUCHUIUIMHBL (OCBOGHHE KOTOPBIX HEOOXOJUMO JJisi YCHEUIHOTO
ocBoeHHUsl naHHOW): "Jluckpernas Maremaruka', "JlunelHas anreOpa", "MarematudecKuit
ananu3", "Teopus BeposiTHOCTEM W MaTeMaTuyeckas craTuctuka', "UuclieHHbIe METOJbI",
"Onepanmonnsie cuctemsl", "MccnenoBanue onepanuii”

JIMCUUIIIMHBI, UCTOJB3YIOIINE 3HAHMS, YMEHHS, HaBBIKH, MOJYYCHHbIC MPU U3YYCHUH
naHHo#: "Pacno3naBanmne 00pa3oB M KOMIIBIOTEpHOE 3peHue"

4. O0beM QUCHUNIMHBI (MOAYJISA) B 32a4€THBIX €IMHULAX C YKa3aHHEM KOJINYeCTBa
aKajgeMHYecKHX YacoB, Bbl/IeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4yaomuxcs ¢
npenojaasaresieM (110 BUAaM yUeOHbIX 3aHATHII) 1 HA CAMOCTOAITEJILHYIO padoTy
o0y4aromuxcs

OO6m1ast Tpy10€MKOCTh TUCIMIUIUHBI COCTABIISIET 5 3a4. e.,180 gacos.

Bt yue6Hofi paboTs! KomnunuaectBo uacos | KonndectBo yacos
(ounas ®O) (3aounas ®O)
KonTaktHasi(ayauropHasi) pabota
Jlekuun 32 10
ITpakTrueckue (cem, 1a0.) 3aHATUS 64 28
CamocTosTenbHas paboTa, BKIIOYast MOATOTOBKY K ’4 142
DK3aMEHAM U 3a4eTaM
Bcero yacos 180 180

5. Conep:kanne IUCHUIIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jiesiaMm) ¢
YKa3aHHeM OTBEeJCHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKUX YaCOB U BHI0B Y4eOHBIX
3aHATHH

5.1. Conep:xanue pa3ie10B TUCHUILINHBI

3aounas popma o0yueHnus

No Pasies u Tema Ceme-| TTexk- Cemunap| Camo- |B HHTepa- ®opMbl TEKYILLET0
u/n SN or - Jlabopar.| cTOAT. | KTHUBHOM KOHTPOJIA
et pu IIpakTnu. pa6. popme ycrneBaeMoCTH
Bsencnue B
| [AcKyccTBEHHBIA 31 1 ) 17 0
WHTEJJIEKT 1 HEUPOHHBIE
ceTH
JlaboparopHnas
b OCHOBBI MaIIMHHOTO 31 1 4 17 0 pabota Nel.
00y4deHus JlaboparopHnas
pabota No2
JlaboparopHnas
3 BBeneHue B HEPOHHBIE 31 ) 4 18 0 pabota Ne3.
ceTH Jlaboparopnas
pabota Ne4
['mybokoe oOyueHue u
4 cBepTOUHBIE HEMpOHHBIE |31-32| 2 4 18 0
ceTu
5 PelfyppeHTHHe 3 1 4 18 0 JlaGopatopHas
HEHPOHHBIC CETH U pabota No5.




e Pasien 1 Tema Ceve-| Tek- Cemunap| Camo- |B HHTepa- ®opMbI TEKYILIETO
w/ O or - Jlabopart.| cTOAT. | KTUBHOM KOHTPOJIA
et p IlpakTu4., pa6. ¢opme yCneBaeMoCTH
LSTM Jlaboparopuas
pabota No6
I enepatuBro- Jla6opaTopHas
6  [coCTsA3aTeNbHbIE CETH 32 1 4 18 0 a6(I))Ta NI':) 7
(GANS) P °
7 OO0yueHue ¢ 3 1 4 13 0 JlaGopaTopHas
OIKPETIIICHUEM pabota Ne 8
OTHKA U
8 OTBETCTBEHHOCTH B U1 32 ! 2 18 0
UTOI'O 10 28 142
Ounas ¢popma 00yueHust
No Pasies u Tema Ceme-| TTex- Cemunap| Camo- |B HHTepa- ®opMbl TEKYILEr0
w/n O — ctp | wnn JlaGopart.| cTOAT. | KTUBHOM KOHTPOJIA
IIpakTnu. pao. popme ycrneBaeMoCTH
Bsenenue B
| [pcxyccrBeHHbIH 31 4 2 1 0
WHTEJJICKT U HEMPOHHBIE
ceTH
JlaGopaTopHas
) OCHOBBI MAIIMHHOTO 31 4 10 10 0 pabora Nel.
0o0y4deHus JlaGopaTopHas
pabota No2
JlaGopatopHas
3 BBeneHue B HEHPOHHBIE 3132 6 10 1 0 pabota Ne3.
CeTH JlaGopatopHas
pabota Ned
['myOokoe oOydeHue u TaGopaTopHas
4 (cBepTOUHBIE HEpOHHBIE | 32 4 10 10 0 paTob
pabota Ne5
ceTH
PexyppeHTHBIE
S  |[HEHpOHHBIE CETU U 32 4 8 11 0 Ha6gp aTOﬁ;aﬂ
LSTM pabota Ne
[ enepaTuBHO- Tla6opaTonHas
6  [coCTsA3aTeNbHbIE CETH 32 4 8 10 0 aggTa(}\E) 7
(GANs) P i
7 OOyuenue ¢ 3 4 6 1 0 Jlaboparopnas
MOJAKPENICHUEM pabora Ne 8
g [mKam 32 | 2 4 10 0
OTBETCTBEHHOCTH B U1
UTOI'O 32 64 84
5.2. JIeKuMOHHBIE 3aHATHS, UX COJEePKAHUE
No Haumenosanue
Conepxanne
1/ pa3ziesIoB U TEM

1- 2jucropusa U1 u

Ornpenenenue u

HEHPOHHBIX CETEM.

McKycCTBEHHBIN MHTEIIEKT: UCTOPUS, pa3BUTUE, TIEPCIIEKTUBBI.
UTto npeacTaBisieT co00i HICKYCCTBEHHBIN MHTEIUIEKT. OTInyne
MU ot HelipoceTeit u MamuHHOT0 00y4ueHus. PazHuiia Mexay




/o

HaumenoBanue
pa3ziesIoB U TEM

Coneprxanue

OCHOBHBIE IPUHITUIIBI
u npuMmeHenus M u
HEUPOHHBIX CETEU

VICKYCCTBEHHBIM U €CTECTBEHHBIM MHTEIUIEKTOM. [Ipumenenne M1
B COBPEMEHHOM K13HU. BiausHue Ha pa3nuuHble 00JacTH.
[lepcrieKTHBBI pa3BUTHUSI HCKYCCTBEHHOI'O MHTEIIJIEKTA.

OCHOBBI MAITUHHOTO
oO0yuyenus. OOyueHue
c yuutenem u 0e3

Paznune mexny MU, MammmHHBIM 00ydeHueM, TITyOMHHbBIM
oOydeHHeM U HEHPOHHBIMU ceTsMuU. [Ipumeps! ncnonaszoBanus MU,
MO u I'O. MamunHoe o0yuenue. ['myookoe oOyuenue. OCHOBHBIC

3 S 3aJa4d ¥ METO/Ibl MAIIMHHOTO 00y4yeHuss OOyueHue ¢ yuuTeaeMm u
v i oOyuenue 6e3 yuutens. Perpeccus. Knaccuduxanus.
Kiaccudukanmus u

CIDECCHS Knacrepuszanusa. AHcaMOaupoBaHie B MAIIMHHOM O0Y4€HUH.
perp Komurer 6onbimacTBa. barrunr u Oycrunr. CiydaitHbli Jiec.
[Ipobnema nepeoOyuenus. [Ipuannpl nepeoOydeHus. 3aMeyaHue o
urciie o0ycnoBieHHOCTH. CoKpalleHne yucia napaMeTpoB 1
«ycaJka» KodppuIreHToB. BeiOop moaMHOXKECTBA IPU3HAKOB.
[lepeoOyueHue u

4 Perymsapuszanust A.H. Tuxonosa. ['pebuHeBas perpeccus u

perynspuzanus
CUHTYJIsIpHOE pasniokenue. [Ipopexusanue. DPpdexT ot
popexuBanus. FICKycCTBEHHOE yBeTMYEeHUE 00yJatoIei
BbIOOpKHU. [ 'eHepaliysi CHHTETUYECKHX JIAaHHBIX.
VcTopust pa3BuTHS HEMPOHHBIX ceTeil. OCHOBHbBIE KOMIIOHEHTHI
HEUPOHHBIX ceTell. Pa3nmuyHbie TUIIBI HEHPOHHBIX CETEH.

A DXUTCKTVDA 1 [IepcenTpoHbl. MHOrOCIIOMHBIE IEPCENTPOHBL. PEKyppeHTHBIE

P P HeiipoHHble ceTh. CBEPTOUHBIE HEMPOHHBIE ceTH. [ ybokoe
5 |mpuHIMIIBI paOOTHI
o N oOyueHue. ['eneTnueckue anropuTMbl. ABTO3HKOIEpbl. MeToabl

HEHPOHHBIX CeTel . .
00y4yeHUs HeHpoHHBIX ceTell. OOpaTHOE pacpocTpaHeHHe
omnOKku. CTOXaCTUUECKUN TpaJUeHTHBIHN criycK. I'paineHTHBIN
OYCTHHT.

AKTHBAllMOHHBIC dynkusa akTuBanuu (activation function). ®yukmus norepu (loss

6 |bynkuuu, pynkuun  [function). ['myGokue HeilponHble ceTu. IIpoknaTbe pazMepHOCTH.
[oTephb Komnpomuce.

O6patHoe OOyuenue HelpoHHBIX ceTell. OOpaTHOE pacpocTpaHeHUe
p ommOku. OOy4YeHre HEMPOHHBIX ceTel. [ paTueHTHBIN CITyCK.
pacIpoCTpaHEHHE . .
7 LG 1 OOyuenune HelpoHHbIX ceTell. DyHKuMs omuoku. Meton
. oOpaTHOro pacrpocrpanenus omuoku. [Ipumep pacueron ams
paJUeHTHBIN CIIYCK
MeToa 00paTHOrO PaclpoOCTPAHEHHsI OIIMOKH.
Deep Learning. OcHoBHast noruka. KpaTtuaiimas ucropus. Kak
YCTPOEHBI MHOTOCIIOMHbIE HelipoHHbIe ceTH. Kak o0yuaroT
[TpuHIMIBI TIIYOOKOTO [~ .. . .
8 - HelipoceTH B deep learning. ['ne npumensiercs deep learning.
yi MarmuHHbIl nepeBol. KomnbrotrepHoe 3penne. CUHTE3 U
[pacrio3HaBaHUE peuun
Kaxk cBépTOUHBIC HEHPOCETH UMUTHPYIOT paboTy mo3ra. CTpykTypa
CBepTouHbIE CBEPTOYHOM HEHPOHHOU ceTu. [lapameTpsl B CBEpTOUHOU
9 |HEMpPOHHBIE CETH U UX HEUPOHHOM CETH. APXUTEKTYpPbl CBEPTOYHBIX HEUPOHHBIX CETEH.
[TPUMEHEHHUS cnonb30BaHne CBEPTOUHBIX HEUPOHHBIX ceTell. C KakuMu
3a/1ayaMM CBEPTOYHBIE HEHPOCETH HE CIIPABJISIOTCSL.
PexyppenTtHas HelipoHHas ceTb (RNN): Bub1, 00yueHue,
rpuMepsl. YTo Takoe peKyppeHTHas: HEHpOHHas CeTb. [ e
[ IpuHIUTIBL paOOTHI PHMED Pekyppent P s
VCIIOJIB3YIOT PEKYPPEHTHBIE HEHPOCETH. SI3bIKOBOE
10 |pexyppeHTHBIX

HEUPOHHBIX CETEN

MOJEJIMPOBAaHNE U TeHepanus TeKcToB. MammuHbIi epeBoa. RNN
U1 MAalIMHHOT O TtepeBoia. Pacno3znaBanue peun. [ enepanus
onmcanus nzoopaxkennii. O0yuenne RNN. Monudukammum RNN.

11

Jlonrocpounasi namsTh

LSTM — HelipoHHas CeTh C JOJITrOl KpaTKOCPOYHOM MaMSTHIO.




/o

HaumenoBanue
pa3ziesIoB U TEM

Coneprxanue

C KOPOTKOCPOYHOI
namATeio (LSTM)

PexyppenTHbie HelipoHHbIe ceTH. [Ipo0nema qoarocpoyHbIX
csizeit. Ceru LSTM. [Ipunuun padotsr LSTM cetu. [Tomarosast
cxema pabotel LSTM cetu. [Ipumepsr LSTM

[IpuHIMIBI paOOTHI U

Generative Adversarial Nets (GAN). [Topoxxnaromue
cocTs3aresibHble ceTH. [locTaHOBKa 3a1a4u ¥ MeTOI. IHTYUTUBHBIN

14041

12- jucnonb30BaHus [polecc TpeHupoBKU. OpUruHaabHbIN anroput™ ooyuenus GAN.
13 |GANs. O6yuenue u  [[Ipo6aemsr o6yuenust GAN. Komnarc moz. [Ipo6iema
npoonemsr GANs crabmibHOCTH 00y4eHus. [IpoGiema 3amyTriBanus. [Ipobiema
CBSI3aHHOCTH XapaKTEPUCTHK.
OcnoBHble puHIHIE] (OOyueHue ¢ noaxkperiennemM. Kparkas ucropust o0ydeHus ¢
14 A @TOPHTMBI nojkpersieHueM. Cpena u areHT. CuctemMa NOJKpeIieHus u eé
o0OydeHus ¢ Bubl. Peanu3anuu. Cuctema nojakperieHus u e€ Bubl. Abda-
0JIKpeIJICHUEM crcTeMa nojikperieHus. ['aMma-cucremMa noJIKpenieHus.
MouMeHeHIe OOyuenue ¢ nojakperuieHneM. lIpakTuueckoe npuMeHeHHEe
15 o éo CHA 00y4yeHUs ¢ MOoAKpeIieHneM. PekoMeH1aTeIbHble CUCTEMBI.
i [Ipumepsl. YpaBiieHue 0ecluIOTHBIMU TPAHCIIOPTHBIMU
rnojkpemienuemM B A
cpeactBaMu. OxJlax/ieHUe JaTa-1IeHTPOB
JTUYHOE IPUMEHEHUE UCKYCCTBEHHOTO MHTEJUIEKTA.
JTHUKA U
OterctBeHHOCTh M. CTenens npospaunoctu UU. IIpens3arocts
16 |0TBETCTBEHHOCTH B

anroputmoB. Hanexxnocts M. [IpuBaTHOCTS MH(pOpMaLuy,

HOHy‘ICHHOﬁ C IIOMOIIIBIO aHAJIM3a MCTaJaHHBIX.

5.3. Cemunapckue, npakTH4ecKue, JJadopaTopHble 3aHATHS, HX COAEpPKaAHUE

Ne paznena u
TEMBI

Coneprxanue u GOpMbI IPOBEICHUS

BBenenue B MalmHHOE 00ydeHue. VIcKycCTBEHHBIN HHTEIJIEKT: UCTOPHS,
pa3BuTHE, IEepcreKTUBbI. UTO npeacTaBisieT co00i HCKYCCTBEHHBIM MHTEIIEKT.

1 Otnuune MU ot Helipocereit u mammHHOTrO 00y4enus. [lpumenenune MU B

COBPEMEHHOM

KHU3HU. HepCHeKTI/IBBI Pa3sBUTHUA HCKYCCTBECHHOI'O MHTCJJICKTA.

dopma npoBesieHus: 1abopaTopHas padora.

Beenenue B MammHHoe o0yuenue. O0yuenue ¢ yuurenem. Paznuuue mexay U,
MallMHHBIM 00y4YeHHEM, ITyOUHHBIM 00Y4€HUEM U HEHPOHHBIMU CETSMHU.

1 [Tpumeps! ucnonb3oanud UMW, MO u I'O. Mammnnoe o6yuyenue. ['mybokoe

oO0yuyeHne. OCHOBHBIE 33/1a4H U METO/IbI MAIIMHHOTO 00yueHus. OOyueHue ¢
yuurteneMm. @opma npoBeAeHUs: JabopaTopHast paboTa.

Beenenue B MmammHHoe o0yueHue. O0ydyenue 6e3 yuutens. OCHOBHbIE 3aa4d U
METO/IbI MAaITUHHOTO 00y4YeHust O0yueHnue Oe3 yuutens. Dopma MpoBEACHUS:
mabopaTopHas paboTa.

Beenenue B MmammHHOe o0yuenue. Perpeccus. Mammnaoe o0ydeHue u
HelipoHHbIe ceTH. OCHOBHBIE 33JJa4l U METO/Ibl MAILIMHHOTO 00yUYEHUSI.
Perpeccus. ®opma nposenieHus: JadopaTopHas pabora.

a0ora.

Brenenue B mammaHOe o0yuenue. Knaccudukanus. OCHOBHBIE 33/1a4U M METOTBI
MamHHOTO o0yueHusi. Kmaccudukanms. Knacrepusamnus. AHcamOIupoBaHue B
MarmuHHOM oOyuennn. CiydaitHeiii ec. @opMma npoBeaeHus: JabopaTopHas

Beenenue B mammHHOe oOyuenue. [lepeoOyuenue u perynspusanus. [Ipodiema
nepeoOydenus. [Ipuannbl nmepeoOyueHus. 3aMe4aHne 0 YUcie 00yCIOBICHHOCTH.
CokpallleHre Yuciia mapaMeTpoB M «ycaakay kodddurmeaTon. Beidop




Ne paznena u
TEMbI

Copneprxanue u GOpMBbI IPOBEACHUS

MoJAMHO>KeCTBa Mpu3HakoB. Forward stepwise. Perynspuzanust A.H. Tuxonosa.
['pebHeBast perpeccus U CUHTYJIsIpHOE pasiiokeHue. dopma nmposeneHus:
mabopaTopHas padbora.

APXUTEKTYpa ¥ IPUHIUITEI paOOTHI HEHPOHHBIX ceTeil. Pa3nuuHble THIIBI
HelipoHHbIX ceTei. [lepcenTponsl. MHOrOCHOMHBIE IEpcenTPOHBI. PekyppeHTHbIE
HelipoHHbIe ceTh. CBEpTOUHbIE HElipoHHbIE ceTu. Dopma npoBeieHus:
mabopaTopHas padbora.

APXUTEKTYpa ¥ IPUHLIHUITEI paOOTHI HEHPOHHBIX ceTeil. MicTopus pa3BuTHs
HEUPOHHBIX ceTeil. OCHOBHbIE KOMIIOHEHTHI HEMPOHHBIX ceTel. Pa3nuuHble TUIIBI
HeWpoHHBIX ceTei. [lepcenTponsl. MHOroCHOMHBIE EpCENTPOHBL. PEKyppeHTHBIE
HelipoHHbIe ceTh. CBEPTOUHBIE HEWPOHHBIE ceTu. Dopma MPOBEICHHUS:
nmabopaTopHast pabora.

ApXUTEKTYpa ¥ IPUHLHUIIEI paboThl HEHPOHHBIX cerell. ['mybokoe oOyueHue.
['eHeTHyecKue anropuT™Mbl. ABTOPHKOAEpHl. MeTo1pl 00y4eHNs HEHPOHHBIX
cereil. OOpaTHOe pacupocTpaHeHre omMOKU. CTOXacCTUUECKUH TpalueHTHBIN
ciyck. ['paguentaeiii Oyctunr. @opma npoBeneHus: 1abopaTopHas paboTa.

OOpaTHOe pacpocTpaHEHHE OMIMOKH U TPAJUEeHTHBIHN ciycK. OyHKIus
akTuBanuu (activation function). O6paTHOE pacpOCTpaHEHUE OMTUOKH.
['paguentHslii ciyck. @ynkuus norepu (loss function. dopma nposeneHus:
nmabopaTopHast pabora.

CBepTOUHBbIE HEHPOHHBIE CETH U UX IPUMEHeHus. Mcrnonb3oBaHue CBEPTOUHBIX
HelpoHHBIX ceTel. C KakuMHM 3a/1ayaMH CBEPTOUYHBIE HEHPOCETH HE CIIPABIISIOTCSL.
dopma npoBesieHus: 1abopaTropHas padora.

3amurTa 1a60paTopHbIX paboT. CTyIEHTHI 3aIMIIAI0T J1a00OPaTOPHBIE PAOOTHI.

[Tpunumne! rioyookoro odydenus. Deep Learning. OcHoBHas j0ruKa.
Kparuaiimas ucrtopus. Kak ycrpoeHsl MHOTrocnoiiHble HelipoHHbIe ceTH. Kak
oOyuaroT HelpoceTH B deep learning. I'ie npumensercs deep learning.
MamunsbIi nepesoa. KomnbrorepHoe 3penue. CHHTE3 U paclio3HaBaHUE PEUH.
dopma npoBeeHus: JabopaTopHas padbora.

CBepTOUHBbIE HEHPOHHBIE CETH U UX NpuMeHeHUs. CTpyKTypa CBEPTOYHON
HelipoHHOM ceTH. [TapameTpsl B CBEPTOUHON HEHPOHHOM ceTU. APXUTEKTYpPbI
CBEPTOUYHBIX HEHPOHHBIX ceTell. Popma npoBeieHUs: JabopaTopHas paboTa.

[ IpuHIMIIBI paOOTHI pEKYPPEHTHBIX HEHPOHHBIX ceTel. PekyppeHTHast HelipoHHas
ceTb (RNN): Buzsl, 00ydenue, npumepsl. UTo Takoe peKyppeHTHas HelpoHHas
ceTh. [ 1e UCIONB3yIOT PEKYPPEHTHBIE HEMPOCETH. SI3BIKOBOE MOJAEIMPOBAHNUE U
reHepanus TeKkcToB. MamuuHelii nepesod. RNN 11 MalmmHHOr0 nepesoa.
Pacrio3HaBaHue peun

["eneparus onucanus nzoopaxenuit. O0yuenne RNN. Monugukanun RNN.
dopma nposeaeHUs: JabopaTopHas padbora.

Jlonrocpounas namsiTh ¢ KOpoTKocpouHoi namsTeio (LSTM). LSTM —
HEHPOHHAS CETh C JIOJITOM KPaTKOCPOUYHOM NaMAThI0. PEKyppeHTHbBIE HEMPOHHBIE
cetu. [IpobGnema nonrocpounsix cszeit. Cetu LSTM. [Ipunuun pa6otst LSTM
cetu. [lomarosas cxema padotsl LSTM cetu. [Ipumepst LSTM. ®opma
npoBesieHus: JabopaTopHas padorTa.

[TpunuMnb! padoTel 1 ucnonb3oBanusd GANs. O6yuyenue u npodiembl GAN.
Generative Adversarial Nets (GAN). [Topoxpaatoiie cocTsi3aTeNbHbIe CETH.
[TocranoBka 3agaun U MeToa. Popma mpoBeieHHs: JabopaTopHas padoTa.

[Tpuniuns! padoTsl ¥ ucnoiab3oBanus GANs. O0ydenue u mpodaemsr GANS.
M HTYUTUBHBIN TIpoliecc TPeHUPOBKU. OpUruHambHbIN anroputM ooyuenus GAN.

[Tpo6aemsr 06yuenuss GAN. Komarnc moa. [Tpobnema ctabunbHOCTH 00y4YeHHUS.




Ne paznena u

Conepxanue 1 POpMBI IIPOBEIECHUS
TEMBI Acp (bop POBCA

[Ipo6iiema 3anmytbiBanus (IIpobnema cBsizanHOCTH XapakTepucTk). [Ipumenenue.
Dopma npoBeieHus: 1aboparopHas padoTa.

OCHOBHBIE IPUHLHUIIBI U AITOPUTMBI 00y4eHHUs ¢ oAKperuieHneM. [lpumenenue
00yueHus ¢ noakpemienuem B M. O0yuenue ¢ noakperienneM. Cpejia U areHr.
Cucrema nojkperuieHus u e€ Buibl. Peanuzanuu. Anba-cuctema noaKperaeHus.
["amma-cuctema nojkpersienus. @opma nposeieHus: JadopaTopHas paboTa.
[Ipumenenue o0ydyenus ¢ noakperieaneM B M. OOydenue ¢ moaKperieHueM.
[TpakTHdeckoe mpuMeHeHre O0yUeHUS C MOAKperieHneM. PekoMeHjaTenbHbIe

CHCTEMBI.
Dopma npoBeeHus: 1aboparopHas padoTa.

3aKIII0UUTEIbHOE 3aHATHE. 3aluTa Ja00paTOPHBIX PabOT U BBHICTYIUICHHUS C
noknagamu. ®opma nposenenus: Juckyccus (CTyIeHThI BBICTYNAIOT €
TTOKJIaIaMH ).

6. @oHJ OIEHOYHBIX CpeacTe Jid MpoBEACHUSA l'lpOMC)KyTO‘IHOifI arrecranum 1o

aucuunInHe (MOJHbIH TEKCT NPUBeIeH B NPUJIOKEHUH K padoueii mporpamMmme)

6.1. Texymuii KOHTPOJIb

KOHT]JOI[I)HI)IC 3aJaHuA UJIU
HHbIE MaTepl/laJ'll)l,
Onucanne
3Taﬂl>l HeOﬁXO)]l/lMl)le JJISl OLIEHKH HokazaTeeii u
3HAHUH, yMeHUIi, HABBIKOB KDHTEDHEB
¢opmuposanus Iepeuenn (ByHbI: " (MJIH) ONBITA puTep
Nt KOMIIETeHIM i 3.1...3 IeATeIbHOCTH. oue}msam{ﬂ
e (popmupyembix ( .d...2.n, i KoMIeTeHIuii Ha
(Tema u3 - XAPAKTEPHIYIOUMX STANBL ), -y iE1x STAMAX HX
n/n 6 . KOMIIeTeHIMH Y.1...¥V.n, dopMupoBanms pasa 3Tana
paoouen . ¢popmupoBanus,
no ®I'OC BO H.1...H n) KOMIIeTeHIMii B Ipolecce
l'lporpaMMbI ol ooe . “ OIMMCaHHUeEe LKA
0OCBOCHUS oﬁpasonaTenbﬂou OICHHBANNS ("0 100-
JMCHHNTHHBI) MPOTpaMMEI u y
0aJILHOI 1IKaJIe)
(HaumenoBanue
OLCHOYHOI'0 Cpe}ICTBa)
3.3HaTh, KaK OCHOBHBIMU
PYKOBOJUTH MPOSKTAMH KpUTEPUSIMH
[0 CO3/IaHUIO, OLIEHKH
BHEPEHUIO U BBINOJHEHHOM
HCITOJIb30BAHMIO OJTHOM CTYJIEHTOM U
I HECKOJBKUX MpeICcTaBIeHHON
CKBO3HBIX IIU(PPOBBIX JUIsl IPOBEPKU
TEXHOJIOTUIA pabOTHI SIBISIOTCS:
HCKYCCTBEHHOTO CrerneHn
MHTCIICKTA B COOTBETCTBHS
[IPUKIIATHBIX 00ACTIX BBIIOJIHEHHOT'O
V.VYmethb 3aJIaHUs
2. OCHOBEI
pa3pabaTbIBaTh JTaGopatopHas paboTa | IMOCTaBJICHHBIM
1 |MammHHOrO T1K-8
AP MPOEKTHI TI0 co31anuto, Nel TpeboBaHUAM
i BHEJIPCHUIO CTpyKTYypUpOBaHU
MCTI0JIb30BAHUIO OTHOM eu
MJIM HECKOJIBKHUX KOMMEHTHPOBaHUE
CKBO3HBIX ITU(PPOBBIX nabopaTopHOH
TEXHOJIOTHI padoThI
HCKYCCTBEHHOTO VHUKaIBHOCTD
MHTCIUICKTA B BBIIOJIHCHUE
[IPUKIIATHBIX 00IACTIX paboTh! (oTIHYue
H.Bnaners HaBbIKAMHU 0T paboT KoJLIeT)
[PYKOBOJICTBA Vcnenineie
MPOEKTaMH T10 OTBETHI Ha
CO3/IaHMI0, BHEAPECHHUIO KOHTPOJIbHBIE




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Onucanune
3Taﬂbl HeOﬁXOHl/lMLle JJISE OIICHKH HokazaTeeii u
MIDOBAHMS 3HAHUH, yMeHH i1, HABBIKOB KDHTEDHEB
¢dopmupo I (3YHLI: o (WJIM) ONbITA purep
7 epequ]’ OIICHUBAHUSA
KOMIIETCHIIUH JesITeTbHOCTH.
Ne ¢opmupyembIx (3.1 .o .3.“, > KOMIETeHIMIA Ha
(Tema u3 o XAPAKTEPUIYIOMUIX STAMBL ) gy sTamax nx
n/n paGoueii KOMIIETeHIHii V.1...V.n, (bopMupoBaH p PR
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce i
IIpOI‘paMMbI oelloce . .~ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI 100
JUCUMILIHHBI) - ouenuBans (o 100-
0aJIIBHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
1 HCTIOJIb30BAHUIO BOMpOCHI (25)
OJTHOW MJTH HECKOJIbKHX
CKBO3HBIX ITUPPOBBIX
TEXHOJIOTU I
CKYCCTBEHHOTO
MHTEJJICKTA B
[IPUKIIAJHBIX 00JIACTIX
3.3HaTh, KaK
[PYKOBOJIUTH POEKTaMH
110 CO3JaHUIO,
BHEIPEHUIO U OCHOBHBIMH
MCIIOIH30BAHUIO OJTHOM KpUTEPUSIMHU
MW HECKOJIbKUX OIICHKH
CKBO3HBIX ITUPPOBBIX BBITTOJITHCHHOU
TEXHOJIOT Ui CTYJIEHTOM U
MCKYCCTBEHHOTO MpeCcTaBIeHHON
MHTEJIJICKTA B TSl IPOBEPKH
MPUKJIAIHBIX 007acTsIX paboThI SBISIOTCSL:
Y. YMerhb CreneHn
pa3pabaThIBaTh COOTBETCTBHS
[IPOEKTHI 10 CO3/IaHHUIO, BBITIOJTHEHHOTO
BHEIPEHUIO U 3a1aHUs
MCIIOIH30BAHUIO OJTHOM ITOCTaBJICHHBIM
2 T1K-8 MJTH HECKOJIBKUX JlaGoparopHas pabota ¢0OBaHHSIM
Ne2 P
CKBO3HBIX IIU(PPOBBIX CTpyKTypHpOBaHU
TEXHOJIOTUI eu
HNCKYCCTBEHHOTO KOMMEHTHPOBaHUE
WHTEIJICKTa B nabopatopHoOi
MPUKJIaIHBIX 007acTIX paboTs!
H.Bnaners HaBBIKaMH YHUKaIBHOCTD
[PYKOBOJICTBa BBITIOJTHEHUE
MIPOEKTaMH TI0 paboTs! (oTIHuHue
CO3aHHIO, BHEJPEHUIO 0T paboT KOJIIeT)
1 WCTIOIh30BAHHIO VYcnemnsie
OJIHOW MJTU HECKOJIbKUX OTBETHI HAa
CKBO3HBIX ITU(POBBIX KOHTPOJIbHBIE
TEXHOJIOTH I BONIPOCHI (25)
MCKYCCTBEHHOTO
MHTEJIJICKTA B
[TPUKIIATHBIX 00JIaCTAX
3.3HaTh, KaK OCHOBHBIMH
PYKOBOJUTH TIPOCKTAMH KpUTEPUSIMH
110 CO3JaHUIO, OIIEHKH
BHEJIPEHUIO U BBITTOJTHEHHOM
MCIIO0Ib30BAHUIO OJTHOM CTYJIEHTOM U
3 3. Beenenue B K-8 MU HECKOJIbKUX JlabopaTopHas paboTa | mpezicTaBlICHHON

HeﬁpOHHLIC CCTHU

CKBO3HBIX IIU(PPOBBIX
TEXHOJIOT U
MCKYCCTBEHHOTO
MHTEIUIEKTA B
MPUKJIAIHBIX 00TacTsIX
V.YMmeTh

N3

JUTS TIPOBEPKU
pabOTHI SIBIISIOTCS:
CreneHb
COOTBETCTBUS
BBITTOJTHEHHOTO
3aaHus




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

3 HeOﬁXOHl/lMLle JJISE OIICHKH Omucanue
Tanbl ii
3HAaHUH, YMCHHUHU, HABBIKOB
¢opmupoBanus . i, y i “ol:(;;::;ﬁ:z !
pMup i (3YHLI. H (WIK) onbITa
7 epequ]’ OIICHUBAHUSA
KOMIIETCHIIUH 1 JesITeTbHOCTH.
Ne ¢opmupyembIx (3. . .3.“, > KOMIIeTeH il Ha
(Tema u3 o XAPAKTEPUIYIOMUIX STAMBL ) gy sTamax nx
n/n paGoueii KOMNeTeHIMii V.1...V.n, (bopMupoBaH P PR
porpaMMbI no ®1rocC BO H.1...H.n) KOMIETeHUMIi B npouecce ongcaﬂl:le kA
n e 0CBOEHHSI 00pa30BaTeILHOI
AUCHUILTIHHBI) IporpaMMBL ouenusanus (o 100-
0aJIIBHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
pa3pabaThIBaTh ITOCTaBJICHHBIM
[IPOEKTHI 10 CO3/IaHUIO, TpeOOBaHUSAM
BHEPEHUIO U CTpyKTYypUpOBaHU
HCTIOJIb30BAHUIO OJTHOM eu
WA HECKOJIbKUX KOMMEHTHUpPOBaHUE
CKBO3HBIX ITUPPOBBIX nabopaTopHOA
TEXHOJIOTH I paboTsI
MCKYCCTBEHHOTO VHHUKaNbHOCTh
MHTEIJICKTA B BBITIOJTHEHUE
MIPUKIIATHBIX 00IACTIX paboTs! (oTIHIuHe
H.Bnanets HaBbikamMu 0T paboT KOJIIeT)
[PYKOBOICTBA VYcnemnsie
IPOEKTaMH IO OTBETHI Ha
CO3/IaHHI0, BHEJIPECHUIO KOHTPOJIbHBIE
1 MCTIOIb30BAHUIO BOMPOCHI (25)
OJIHOW MJIM HECKOJIBKUX
CKBO3HBIX LIU(PPOBBIX
TEXHOJIOTH I
MCKYCCTBEHHOTO
MHTEIJICKTA B
[IPUKIIATHBIX 00JIACTSIX
3.3HaThb, KaK
PYKOBOJIUTH MPOEKTaMH
110 CO3JJaHUIO, OCHOBHBIMH
BHEPEHUIO U KpUTEPUSIMH
MCII0JIb30BaHUIO OJTHOM OLICHKH
WJTH HECKOJIBKUX BBITIOJTHEHHOH
CKBO3HBIX IIU(POBBIX CTYJIEHTOM U
TEXHOJIOTHH MpeICcTaBIeHHON
NCKYCCTBEHHOTO JUTSI IPOBEPKH
MHTEJJICKTa B pabOTHI SIBISIOTCS:
[IPUKIIATHBIX 00IACTSIX CreneHn
Y. YMerhb COOTBETCTBHS
pa3pabaThIBaTh BBITIOJTHEHHOTO
[IPOEKTHI 10 CO3/IaHUIO, 3a1aHUs
BHEJIPCHUIO MTOCTABJICHHBIM
4 TTK-8 MCTIOIb30BAHUIO OJHOU Jlaopatopuas pabora TpeboBaHUAM
Ned P
T HECKOJIBKUX CTpyKTypUpOBaHHU
CKBO3HBIX ITU(POBBIX eu
TEXHOJIOTHI KOMMEHTHpPOBaHUE
MCKYCCTBEHHOTO nabopaTopHOH
MHTEJJICKTa B padoThI
[IPUKIIATHBIX 00IACTIX YHHUKaNbHOCTh
H.Bnaners HaBbiKamMu BBITIOJTHEHUE

[PYKOBOJICTBa
MIPOSKTaMH TI0
CO3aHHI0, BHEJPEHUIO
M MCII0JIb30BAHUIO
0JIHOM MJIA HECKOJBKHX
CKBO3HBIX IT(POBBIX
TEXHOJIOTHI
MCKYCCTBEHHOTO

paboTs! (oTiaHune
oT paboT KoJuIer)
VYcneunsie
OTBETHI Ha
KOHTPOJIbHBIC
BOITPOCHI (25)




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Onucanune
3Taﬂbl HeOﬁXOHl/lMLle JJISE OIICHKH HokazaTeeii u
MIDOBAHMS 3HAHUH, yMeHH i1, HABBIKOB KDHTEDHEB
¢dopmupo Iepeyenn (3YHLI: o (WJIM) ONbITA purep
Nt KOMIIeTeHIU i 3.1...3 JesITeTbHOCTH. ONCHIBANITH
e (popmupyembix ( .d...2.n, i KOMIeTeHIuii Ha
(Tema u3 o XAPAKTEPUIYIOMUIX STAMBL ) gy sTamax nx
H/H 6 - KOMIETCHIINH Y.l .e .Y.n, (dopmupoBanus P
paoouen . ¢hopmupoBanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
IIpOI‘paMMbI oelloce . .~ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI onenmBanns (o 100-
JUCUMILIHHBI) NpPOrpaMMel u "
0aJIIBHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
MHTEJJICKTA B
[IPUKIIATHBIX 00JIACTIX
Utoro 100
3.3HaTh, KaK
[PYKOBOJIUTH POEKTaMH
110 CO3JaHUIO,
BHEIPEHUIO U OCHOBHBIMH
MCIIOIH30BAHUIO OJTHOM KpUTEPUSIMHU
UITH HECKOJBKUX OIIEHKH
CKBO3HBIX ITUPPOBBIX BBITIOJTHEHHOH
TEXHOJIOTH CTYJIEHTOM U
CKYCCTBEHHOTO MpeICcTaBICHHON
MHTEJJICKTa B TSl IPOBEPKH
MPUKJIAIHBIX 00JIacTsIX paboThI SBISIOTCS:
Y. YMetb CreneHn
pa3pabaThIBaTh COOTBETCTBHS
[IPOEKTHI 10 CO3/IaHHUIO, BBITIOJTHEHHOTO
BHEIPEHUIO U 3a1aHUs
4. ['my6okoe P . A
MCIIOIH30BAHUIO OJTHOM MTOCTaBJICHHBIM
oOyueHme U JlabopaTopnas paboTa
5 TIK-8 UM HECKOJIBKUX TpeOOBAHUAM
CBEPTOHHLIC CKBO3HBIX IIU(PPOBBIX N3 CTpyKTypHpOBaHU
HEHUPOHHBIE CETU N P PYKTYPHP
TEXHOJIOTHH eu
NCKYCCTBEHHOTO KOMMEHTHpPOBaHUE
WHTEIJICKTa B nabopatopHoi
MPUKJIaIHBIX 00TacTIX paboTs!
H.Bnaners HaBbIKaMu YHHUKaNbHOCTh
[PYKOBOJICTBa BBITIOJTHEHUE
MIPOEKTaMH TI0 paboTs! (oTIHuue
CO3aHHIO, BHEJPEHUIO 0T paboT KOJIIeT)
1 UCTIOIh30BAHUIO VYcnemnsie
OJIHOW MJTH HECKOJBKHUX OTBETHI Ha
CKBO3HBIX IIU(POBBIX KOHTPOJIbHBIE
TEXHOJIOT U BONPOCHI (25)
NCKYCCTBEHHOTO
MHTEJUIEKTa B
[TPUKIIATHBIX 00J1aCTAX
3.3HaTh, KaK OCHOBHBIMH
PYKOBOJUTH MIPOCKTAMH KpUTEPUSIMH
[10 CO3JIaHUIO, OLICHKHU
BHEJIPEHUIO U BBITIOJIHEHHOM
HCII0JIb30BAHUIO OJHOM CTYJIEHTOM U
MM HECKOJIBKUX MpeCTaBIeHHON
CKBO3HBIX LU(POBBIX JIsl IPOBEPKHU
5. PexyppenTHsble ! p AU TPOBEp
N TEXHOJIOTHI JlabopaTopHast paboTa |pabOTHI ABJISIOTCS:
6 [meiiponusie cet u|[1K-8
MCKYCCTBEHHOTO No6 CremneHb
LSTM
MHTEJUIEKTa B COOTBETCTBUS
MPUKJIATHBIX 007IacTsIX BBITIOJTHEHHOTO
V.YMmeTh 3aJIaHus
pa3pabaTeIBaTh ITOCTaBJIEHHBIM
MPOEKTHI 0 CO3/IAaHUIO, TpeOOBaHUAM
BHEIPEHUIO U CTpyKTYypUpOBaHU
HCII0JIb30BAHUIO OJHOM eu




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

3Taﬂbl HeOﬁXOHl/lMLle JJISE OIICHKH “02:::;1?::; -
(l)Ole/IpOBaHI/lH (3YH[,I' 3HAHUH, yMeHH i1, HABBIKOB KpHTepHER
. Ilepeyenn ) u (waw) onkira OLEeHHBAHHS
NQ KOMICTCHILIH qupMI/IpyeMbIX (3-1 oo .3-“, AEATETLHOCTH, KOMIIEeTeHIHiT Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
n/n Goueii KOMIIeTeHIHii V.1...Y.n, (bopMupoBaH PasIHYHBIX ITANAX HX
paooyicu ®roc BO » (dopmupoBanus,
IIpOI‘paMMbI fro H'l oo 'H'n) KOMIETCHINH B HPOHCCCC“ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI
AUCHUILTIHHBI) IporpaMMBL ouenusanus (o 100-
(HammenoBanne 0aJIIBHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
WA HECKOJIbKUX KOMMEHTHpPOBaHUE
CKBO3HBIX ITUPPOBBIX nabopaTopHOA
TEXHOJIOTH I paboThI
CKYCCTBEHHOTO YHHKaIbHOCTh
MHTEJJICKTA B BBITIOJTHCHUE
[IPUKIIATHBIX 00IACTIX paboTh! (oTIaHYue
H.Bnagets HaBBIKaMu 0T paboT KOJIIeT)
[PYKOBOJICTBA YcnenHapie
MIPOEKTaMH IO OTBETHI Ha
CO3/IaHHIO, BHEAPCHUIO KOHTPOJIbHEIC
1 UCTIOJIb30BaHUIO BOTIPOCHI (25)
OJHOM MM HECKOJBKUX
CKBO3HBIX LIU(PPOBBIX
TEXHOJIOTU I
MCKYCCTBEHHOTO
MHTEJIJICKTA B
MPUKJIAIHBIX 00JacTsIX
3.3HaTh, Kak
[PYKOBOJIUTH IIPOSKTaMH
10 CO3JIaHUIO,
BHEAPCHUIO U OCHOBHBIMH
HCITIOJTb30BAHUIO OJTHOM KPUTEPHSIMA
MJTH HECKOJIBbKUX OIICHKH
CKBO3HBIX IIU(PPOBBIX BBITTOJTHEHHOM
TEXHOJIOT Ui CTYJIEHTOM U
HNCKYCCTBEHHOTO MpeICcTaBIeHHON
WHTEJIICKTA B JUTSI IPOBEPKH
MPUKJIATHBIX 00IaCTAX pabOoThI SIBISIOTCSL:
V. Ymerhb Crenenn
pa3pabaTbIBaTh COOTBETCTBUS
MIPOEKTHI 10 CO3JaHHUIO, BBITIOJTHEHHOTO
BHEAPCHUIO U 3aJIaHus
6. ['eHepaTHBHO- HCITIOJTb30BAHUIO OJTHOM ITOCTABJICHHBIM
JlabopaTopHas paboTa
7 |coctszatenpHbie  [[IK-8 MJTW HECKOJIBKUX No 7 TpeOOBaHUIM
cetu (GANS) CKBO3HBIX IIU(PPOBBIX - CTpyKTYypUpOBaHU
TEXHOJIOTUI eHu
MCKYCCTBEHHOTO KOMMEHTHPOBaHUE
MHTEJUIEKTa B nabopatopHoOi
MPUKIIAIHBIX 007IacTsIX paboThI
H.Bianets HaBBIKAMH YHUKAJILHOCTD
[PYKOBOJICTBA BBITTOJTHCHHE
[IPOEKTaMH I10 paboTs! (oTIIuue
CO3/1aHHI0, BHEAPEHHIO oT paboT KoJIer)
1 UCTIOIh30BAHHIO VYcneunsie
OJIHOW MJTU HECKOJIbKHX OTBETHI HA
CKBO3HBIX IIU(PPOBBIX KOHTpPOJIbHbIE
TEXHOJIOTHI BOIIPOCHI (25)
MCKYCCTBEHHOTO
MHTEJUICKTa B
MPUKJIATHBIX 00JacTsIX
] 7. O0yuenwue ¢ K-8 3.3HaTh, KaK JTaGoparopuas paboTa OCHOBHBIMH
[0 IKpeTIICHHEM PYKOBOIHUTH IpoekTamu Ne 8 KPUTEPUSIMH




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuenn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIui Ha
Pa3IMYHBIX ITANaX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ouenuBanus (no 100-
0aJIIBHOI 1IKaJIe)

110 CO3JaHUIO,
BHEJPEHUIO U
MCIIOJIB30BAHUIO OJTHOMN
MJTH HECKOJIbKUX
CKBO3HBIX IUPPOBBIX
TEXHOJIOTUH
HCKYCCTBEHHOTO
HHTEIUIEKTa B
[IPUKIIATHBIX 00IACTIX
V.VYMmeTh
pa3pabaThIBaTh
[IPOEKTHI TI0 CO3/IaHUIO,
BHEJPEHUIO U
HMCITOJIb30BAHUIO OJHOM
MJIM HECKOJIBKHUX
CKBO3HBIX LIU(PPOBBIX
TEXHOJIOT Ui
HCKYCCTBEHHOTO
MHTEIUIEKTa B
MIPUKIIATHBIX 00IACTIX
H.Biagets HaBBIKAMU

OLICHKH
BBIIIOJTHEHHOU
CTYIICHTOM M
NPEe/ICTaBICHHON
JUISl TIPOBEPKU
paOOTHI SBISIOTCS:
CreneHp
COOTBETCTBHSA
BBITIOJTHEHHOTO
3a7aHus
MIOCTABJICHHBIM
TpeOOBaHUAM
CTpyKTypHpOBaHU
eu
KOMMEHTHUPOBaHHE
JTabopaTopHOU
paboThI
YHUKanbHOCTD
BBITIOJTHEHHE
paboThI (oTIHYHE
0T paboT KOJIIeT)

[PYKOBOJICTBA YcnemrHeie
MIPOEKTaMH TI0 OTBETHI Ha
CO3/IaHHI0, BHEJIPEHUIO KOHTPOJIbHBIE
1 UCIIOJIb30BAHUIO BOMIPOCHI (25)
OJIHOW MJIM HECKOJIBKUX
CKBO3HBIX IIU(PPOBBIX
TEXHOJIOT U
NCKYCCTBEHHOTO
MHTEIUICKTa B
[IPUKIIATHBIX 00JIACTIX

NToro 100

6.2. IIpomMe:KyTOUYHBIH KOHTPOJIb (3a4eT, IK3aMeH)

1-i1 Bompoc Ounera (40 GamnoB), Bua Bompoca: Tect/mpoBepka 3Hanuil. Kputepmii: Kaxnaprit

Pa6ouyum yuyeOHBIM IUIAHOM NpeaycMoTpeH 3auder B cemectpe 31.

BOITPOCHI J1J151 ITIPOBEPKU 3HAHUI:

MIPaBWJIbHBIN OTBET OlleHuBaeTcs B 4 Oasia.

Komnerennusi: IIK-8 Cnoco6en pykoBOAMTH NPOEKTAMHM IO CO3AAHUI0, BHEJAPECHHI0 H
TEXHOJIOTHH

HCNOJIbB30BAHUIO
HCKYCCTBCHHOI'0 HHTC/IVIEKTA B NPUKJIAAHBIX odacTax

3nanue: 3HaTh, KaK PYKOBOJUTH MPOEKTAMH IO CO3JaHHUIO, BHEAPEHUIO M HCIOIb30BaHUIO
OJIHOM WM HECKOJBKUX CKBO3HBIX HU(MPOBBIX TEXHOJOTHH HCKYCCTBEHHOTO WHTEIIIEKTA B

OXHOH

IMPUKITAAHBIX o0nacTax

HJIN

HECKOJbKHX

CKBO3HBbIX

uu@poBbIX




1. B uem 3akirodaeTcst 0OpaTHOE pacrpocTpaHEeHHE OMIMOKHM B KOHTEKCTE HEUPOHHBIX CETei?
. B uem 3akmiouaercs nmepeoOydeHre B MAIIMHHOM 00y4YeHun?

. I'pagueHTHBI CIIyCK B KOHTEKCTE HEMPOHHBIX cEeTei?

. aiite onpesenenrne NCKyCCTBEHHOTO UHTEIIJICKTA.

. J1d KakuXx 3a/1a4 yale BCero NpUMEHSIIOT CBEPTOUHbIE HEHPOHHBIE CETU?

. Kak HaszpiBaercs GyHKIUSA, KOTOpasi BBOJUT HETMHEHHOCTh B HEHPOHHYIO CETh?
. Kak nmpeononeBars mpobiieme nepeodydeHusl B MAITUHHOM 00y4eHUN?

. Kakue tumnsl 00y4yeHus cyiecTByOT B MAIIMHHOM O0y4eHUU?

. [IpyHIMIIBI IPUMEHEHUS! UICKYCCTBEHHOI'O MHTEJUIEKTA U HEMPOHHBIX ceTel?
10. Yto npencTaBisoT cO00i CBEPTOYHBIC HEUPOHHBIC CETH?

11. Yro Ttakoe kinaccuukanys B MAITHHHOM 00y4eHUHU?

12. Yto Takoe HEeHpOHHAs CETh?

13. Yro takoe oOyueHue 6e3 yuuTenst B MAIIMHHOM O0y4YeHHUN?

14. Yto Takoe nepcentpoH?

15. Yro Takoe perpeccusi B MAaTMHHOM OOy4YEeHUH?

16. Uto Takoe QpyHKIHS TOTEPb B HEHPOHHOM ceTu?

O 03N L B W

THUITOBBIE 3AJIAHHWS J1J151 IIPOBEPKM YMEHUI:

3-ii Bonpoc Ounera (30 GamnoB), Buj Bompoca: 3amanue Ha ymeHue. Kpurepwmii: 30 Oannos
MOJTy4aeT CTYACHT MOJIHO M TPAMOTHO PEIIUBIINH 3a/1a4y.

Komnerennusi: IIK-8 CnocoGeH pykoBOAMTH NPOEKTAMH MO CO3JAHMI), BHEAPEHHIO W
HCNOJb30BAHUIO OJHOW MJIM HECKOJbKHMX CKBO3HBIX LHM(POBBIX TEXHOJOTHi
HCKYCCTBEHHOI0 MHTEJUIEKTA B PUKJIAAHBIX 00J1aCTAX

YMenne: YMeTh pazpabaTsiBaTh NPOEKTHI M0 CO3AaHUIO, BHEAPEHUIO M HCIOJIB30BAHUIO OJTHOM
WJIH HECKOJIBKUX CKBO3HBIX IU(POBBIX TEXHOJIOTHI UCKYCCTBEHHOTO MHTEIIEKTa B IPUKIIATHBIX
00JacTax

3anmava Ne 1. 3aganue Ha MalMHHON 00yueHUe

TUITOBBIE 3ATAHUA JUTA I[TPOBEPKU HABBIKOB:

2-i1 Bonpoc Omiera (30 GamoB), BuA Bompoca: 3amaHue Ha HaBbIKM. Kputepwii: 30 Gamios
MOJIy4aeT CTY/AEHT, IPaBUJILHO PELIMBILU 3a/1a4y U IPOMHTEPIPETUPOBABILINM €€ pe3yabTaThl.

Komnerennusi: IIK-8 CnocoGen pykoBoAMTH NpPOEKTAMH MO CO3JAHMI), BHEIPEHHUIO U
HCIOJb30BAHUI0O OJHOM WM  HECKOJbKHX CKBO3HBIX LHMQPOBBIX TEXHOJOTMH
HCKYCCTBEHHOI'0 MHTEJVICEKTA B MPUKJIATHBIX 00J12CTAX

HaBpik: Biazerp HaBplkaMM PYKOBOACTBA IIPOEKTAMHU 110 CO3JAHUIO, BHEAPECHUID U
HUCITOJIB30BAHUTO OJIHOP'I NN HECKOJIBKHUX CKBO3HBIX I_[I/I(prBI)IX TGXHOJ’IOFI/Iﬁ I/ICKyCCTBeHHOFO
MHTEIJIEKTA B TPUKIATHBIX 00IaCTIX

3aganue Ne 1. 3ajanne Ha HEWPOHHBIE CETH

OBPA3EIL] BUJIETA

MHUHHCTEPCTBO HAYKH U BBHICIIETO 0OPA30BaHHA Hampasnenue - 09.03.03 HpuknanHas
Poccuiickoii ®eaepaunu UHpOopMaTHKa

denepanbpHOE TOCYIapCTBEHHOE OIOJDKETHOE IIpo (I’H 116 - CHCTEMBI HCKYCCTBEHHOTO
oOpa3oBaTenpHOE YIpEXKICHHE

BBICIITET0 0OPa30BaAHHS MHTCEJICKTA
«BAVMKAJIBCKHI T'OCYJAPCTBEHHBIN Kadenpa maremarnueckux METOI0B U
YHUBEPCUTET» IU(GPOBBIX TEXHOJIOTHIA
(®I'BOY BO «BI'Y»)

JucuunnuHa - BBeienue B HEHPOHHBIE



CETU U MalIMHHOE O0yYeHHE
BWJIET Ne 1

1. Tect (40 GamtoB).
2. 3aganue Ha HelipoHHBIE ceTH (30 6aIoB).
3. 3aganue Ha MamuHHOM 00y4eHue (30 6aioB).

CocraBurenb A.B. baeaxaena

3aBeyronuit kageapou A.B. Poamonos

PaGoyum yuyeOHBIM IIAHOM NPEAYCMOTPEH JK3aMeH B cemecTpe 32.
BOITPOCHI J1J151 [TIPOBEPKU 3HAHUIA:

1-# Bompoc Ounera (40 6amioB), Bua Borpoca: Tect/mpoBepka 3Hanuid. Kpurepuii: mpaBUIbHBIMA
OTBET OlIEHUBAeTCs B 4 Oaa.

Komnerennusi: [IK-8 Cnoco6eH pykoBOAMTH NPOEKTAMHM IO CO3AAHUI0, BHEJAPEHHUIO M
HCNOJIb30BAHMIO OIHOH WJIM  HECKOJbKHX CKBO3HBIX LHM(POBBIX TeXHOJIOIHM
HCKYCCTBEHHOI0 MHTEJUIEKTAa B IPUKJIAJIHBIX 00J1aCTAX

3Hanue: 3HaTh, KaK PYKOBOJMTH IMPOEKTAaMM [0 CO3JIaHHIO, BHEIPEHUIO U HCIIOJIb30BAHUIO
OJIHOM WM HECKOJbKUX CKBO3HBIX LH(POBBIX TEXHOJOTHMI HMCKYCCTBEHHOTO HHTEJJIEKTA B
HPUKJIAJHBIX 00J1acTIX

1. B kakux 06sacTsaX NpuUMeHsieTcs 00y4eHHe ¢ OIKPEIUIEHHEM B HCKYCCTBEHHOM MHTEIIEKTE?
2. Kakas 3a7aua MOXKeT OBbITh pellIeHa ¢ IOMOIIbI0 00Y4EHUS C MOJIKperieHueM?

3. Kakuie KOMITIOHEHTHI BKJIIOYAeT FreHepaTUBHO-cocTs3aTenbHas ceTh (GAN)?

4. Kakue Mepbl MOryT OBITh NPHHATHI AJS CHOPaBEIJIMBOTO U STHUYHOIO MCHOJIb30BaHUSA
HCKYCCTBEHHOI'O MHTEJIJIEKTa?

5. Kakue oCHOBHBIE IPUHIIUIIHI JIE)KAT B OCHOBE O0YUYEHMS C MOAKPEIICHuEM?

6. Kakue npo0iemMbl MOTYT BO3HUKATh IPU 00YUEHUH F€HEPATUBHO-COCTSI3aTENbHbBIX CETEi?

7. Uto npeacrasiser coboit 610k LSTM B pekyppeHTHOI HellpoHHOM ceTn?

8. Uro Takoe LSTM (Long Short-Term Memory)?

9. Uto Takoe reHepaTuBHO-cocTszarenabHbie ceTh (GANS)?

10. Yto Takoe nonrocpoyHasl namsaTh ¢ KopoTkocpouHoi namsaTeio ( LSTM) u kak oHa momoraet
B 00paboTKe MoCIe10BaTENbHOCTEHN TaHHBIX ?

11. Yro Takoe oOydeHHe ¢ MOAKpEIIeHuEM?

12. Yto Takoe pexyppeHTHas HelipoHHas ceTb (RNN)?

13. Kakue KOMITIOHEHTHI BKJITIOUAET TeHEpaTUBHO-COCT3aTenbHas ceTb (GAN)?

14. Kakoii anroputM oOyuyeHHs C TOAKPEIUICHHEM HCHONb3yeTcsl s  IPUHATHSA
MOCJIEA0BATEIbHBIX PEIICHUIA?

15. Yro Takoe 3THKa B KOHTEKCTE UCKYCCTBEHHOrO nHTemiekra (M)?

TUITOBBIE 3AJIAHHWS J1J151 IPOBEPKM YMEHUI:

3-ii Bonpoc Ouneta (30 GamnoB), BuA Bompoca: 3amanue Ha ymenue. Kpurepwii: 30 Gannos
MOJTyYaeT CTYACHT MOJIHO M TPAMOTHO PEIIUBIIUH 3a1a9y.

Komnerennusi: IIK-8 Cnoco6eH pykoBOAMTH NPOEKTAMHM IO CO3AAHUI0, BHEJAPECHHUI0 H
HCMOJIb30BAHUI0 OJAHOW WJIHM HECKOJbKHMX CKBO3HBIX HH(PPOBBLIX TEeXHOJOTH
HCKYCCTBEHHOI'0 HHTEJVIEKTA B MPUKJIATHBIX 00J1aCTAX



Ymenue: YMeTb pa3pabareiBaTh MPOCKTH IO CO3IAHHUIO, BHEAPEHUIO U UCIOIb30BAaHUIO OJHOM
WJIN HECKOJIBKUX CKBO3HBIX IIM(PPOBBIX TEXHOJOTHH UCKYCCTBEHHOI'O MHTEIUIEKTA B IPUKJIIAJHBIX
obnacTsx

3agava Ne 1. 3agaHue Ha OCTPOCHUE AITOPUTMA

TUITOBBIE 3ATAHMA TS ITPOBEPKH HABBIKOB:

2-1i Boripoc Oumnera (30 OamnoB), Bua Bompoca: 3ajaHue Ha HaBblkW. Kpurepwuii: 30 GamioB
MOJTy4aeT CTYACHT MPABWIBHO PEIITUBIINIA 33/1a4y U MPOUHTEPIPETUPOBABIINI €€ PE3yJIbTATHI.

Kovmnerennus: K-8 Cnoco0eH pykoBOAMTH NMPOEKTAMH IO CO3JAHUI0, BHEAPEHUIO U
HCIOJb30BAHNUIO OJHOW MJIM HECKOJbKHMX CKBO3HBIX HHM(POBBIX TEXHOJOTHi
HCKYCCTBEHHOI'0 HHTEJIEKTA B MPHKJIATHBIX 00J1aCTAX

HaBpik: Brnagets HaBblkaMu pPYKOBOJCTBA MPOEKTAMH IO CO3/IaHUIO, BHEIPEHHUIO U
MCIIOJIb30BAHUIO OJHOW WIJIM HECKOJBKUX CKBO3HBIX IU(POBBIX TEXHOJOTUH HCKYCCTBEHHOTO
WHTEJUICKTAa B IPUKIIAIHBIX 00JIACTAX

3aganue Ne 1. 3aiaHre Ha HEUPOHHbBIE CETU

OBPA3EIL] BUJIETA

Hanpasnenune - 09.03.03 [Ipuknannas

MUHHCTEPCTBO HAYKH U BEICLIETO 00pasoBaHis uHbopMaTHKa
Poccuiickoit @enepanun
denepanbHOE TOCYIaPCTBEHHOE GI0KETHOR [Ipoduib - CucremMbl HCKYyCCTBEHHOTO
06pa3oBaTeNbHOE YUPEKICHHE MHTEIIIEKTA

BBICHICTO O6paSOBaHI/IH

N 2 . Kadenpa marematnueckux METOJ0B U
«BAUKAJIBCKUU I'OCYJAPCTBEHHbBIN o
VHUBEPCHTET IU(GPOBBIX TEXHOJIOTHIA

(®TBOY BO «BI'Y») JucuuruinHa - BBeieHue B HEHPOHHBIC
CETH U MaIIMHHOE 00y4YeHue

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Tect (40 GamoB).
2. 3agaHue Ha HelipoHHbIe ceTr (30 6aIoB).
3. 3amanue Ha noctpoeHue anropurma (30 6anoB).

CocTaBuTeNnb A.B. baeaxaeBa

3aBemyronuit kKadeapoi A.B. Poauonos

7. IlepeyeHb OCHOBHOI M 1ONIOJTHUTEJIBLHOM y4eOHOM JUTEPATypPbl, HEO0X0AMMOM A5
OCBOCHUS AMCHUIIMHBI (MOXYJIs1)

a) OCHOBHasl JINTeparypa:

1. Mupsies B. W. Monenu ¢uHaHCOBBIX phIHKOB. HelipoceTeBble MeETOAb B aHAIM3E
(MHAHCOBBIX PHIHKOB. yueO. mocobOue st By30B. pek. YMO no obpazoBanuio/ B. U. Iupsies.-
M.: KomKHnura, 2007.-221 c.

2. bapckuit A. b. HeiiponHble ceT : pacro3HaBaHUe, yIpaBieHUe, NpUHIATHE peuieHuid/ A. b.
bapckwuii.- M.: ®uHaHchl U cratucThka, 2004.-175 c.

3. Ocosckuii C., Osowski S., Pyaunckuii U. 1. Hefiponnsie cetu 1y 00paboTKu HH(OPMAIIHH.
Sieci neuronowe do przetwarzania informacji. Sieci neuronowe do przetwarzania informacji/
CranucnaB OcoBckuii.- M.: ®uHaHcwl B ctatucTuka, 2002.-343 c.



4. Ocogckuii C., Osowski S., Pymunckuii Y. /1. Heliponusie cetu 1i1st 00pabOTKU WH(GOPMAIIHH.
Sieci neuronowe do przetwarzania informacji. Sieci neuronowe do przetwarzania informacji/
CranuncnaB OcoBckuii.- M.: @uHaHchl 1 ctatucthka, 2004.-343 c.

5. bapckuii, A. b. MCKYCCTBEHHBIH HMHTEIEKT M JOTMYSCKHE HEHPOHHBIE CETH : y4yeOHOE
nocobue / A. b. bapckuii. — Cankr-IlerepOypr : Murepmenust, 2019. — 360 ¢. — ISBN 978-5-
4383-0155-4. — Tekcrt : snexkTponHbii // IludpoBoii obpazosarensHblii pecype IPR SMART
[caiit]. — URL: https://www.iprbookshop.ru/95270.html (mata oOpamenus: 20.05.2023). —
PexxuM 1ocTyna: Uit aBTOPU3UP. HOJIL30BATEIIEN

6. byitnaues, C. K. OcHoBBI mporpaMmupoBannsi Ha sa3bike Python [DaekTpoHHbIi pecypc] :
yueonoe nocooue / C. K. Byiinaues, H. }O. boknar ; mox pea. 0. B. Ilecud. — DaekTpoH.
TEKCTOBBIE maHHble. — ExarepuuOypr : Ypansckuil denepansubiii yausepcurer, 95C ACB,
2014, — 92 C. — 978-5-7996-1198-9. — Pexxnm JOCTYyIIA:
http://www.iprbookshop.ru/66183.html

7. Bakynenko, C. A. Heiiponnsle cetu : yueonoe mocodue / C. A. Bakynenko, A. A. J)Kuxapesa.
— Caunkrt-llerepOypr : Cankr-IleTrepOyprcKuii rocy1apCTBEHHBINA YHUBEPCUTET IPOMBIIIICHHBIX
TexHonoruii  u gmsaiHa, 2019. — 110 c. — Tekcr : osuexkrpoHHbld  //  Iludposoit
00pa3oBaTEILHBIN pecypc IPR SMART : [catit]. — URL:
https://www.iprbookshop.ru/102447.html (mara o6parienus: 20.05.2023). — PexuM JgocTyIa:
JUIs aBTopm3up. nmons3osareneii. - DOI: https://doi.org/10.23682/102447

8. Boponosa, JI. 1. Big Data. MeToasl ¥ cpeacTBa aHaigu3a [DIEeKTpOHHLINA pecypc] : yueOHoe
nocobue / JI. . BoponoBa, B. M. BopoHoB. — DIEKTpOH. TEKCTOBBIE aaHHBIE. — M. :
MOCKOBCKHI TEXHHYECKUH YHHUBEPCUTET CBI3HM M MHpopMaTHKH, 2016. — 33 ¢. — 2227-8397.
— Pexxum gocryma: http:// www.iprbookshop.ru/61463.html

9. ITaBnoBa, A. M. MckyccTBeHHBIE HEHPOHHBIE ceTH : yueOHoe mocobdue / A. M. TlaBmoBa. —
Mocksa : Aii ITm Ap Memma, 2021. — 190 c. — ISBN 978-5-4497-1165-6. — Tekcr :
saekTpoHHBIH // Iludposoii oOpazoBatenbHbli pecypc IPRSMART : [caiit]. — URL:
https:// www.iprbookshop.ru/108228.html (mara ob6pamenus: 20.05.2023). — PexuM JocTyIa:
Ul aBTopu3up. nonwizosareneil. - DOI: https://doi.org/10.23682/108228

10. Cupuuenko, A. B. MckyccTBeHHBIE HEHPOHHBIE ceTH : mpakTUKyM / A. B. CupnueHko. —
Mocksa : Mzgarennckuii Jom MUCuC, 2022. — 26 ¢. — Tekcrt : snexkrpoHHsli // InbpoBoi
00pa3oBaTEILHBIN pecypce IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/129880.html (mara oGpamenus: 25.04.2023). — Pexum gocrymna:
JUI1 ABTOPHU3HUD. OJIL30BaATEIICH

0) AOMOJIHUTEIbHASA JIUTepaTypa:

1. Axbsena I'. 3. HeueTkne MHOXKeCTBa M HEHPOHHBIE ceTH. yuel. mocodue/ I'. D. Axbsena.- M.:
BMHOM, JIa6. 3nanuii, 2006.-315 c.

2. lllupsies B. 1. ®unancoBble peiHKH. HelipoHHBIE CeTH, XaoC W HENMHEHHAs TWHAMHKA. y4e0.
nocoOue JuIst By30B. gonyuieHo YMO no oO6pazoBaHuio B 00J. MPUKIAAHON MaTeMaTuku. 3.
2-e, ucnp. u gom./ B. U. lllupses.- M.: TIMBPOKOM, 2009.-230 c.

3. llupsie B. . ®uHaHCcOBbIE pHIHKHU: HEMPOHHBIE CETH, Xa0C M HEJIMHEHAsA IUHAMUKA. y4eO.
nocobue. gomymieHo YMO mo obpa3oBanuio B 00:1. npukiagHoit matematuku. M3a. 3-e¢/ B. U.
[Mupses.- M., 2010.-230 c.

4,

5. Ky3nenog, B. I1. HelipoHHbBIE ceTH: TpaKTHYECKUI Kype : yueOHoe mocodue / B. T1. Ky3Heros.
— Psa3anp : Ps3aHCKUI TOCyIapCTBEHHBIA paJlHOTEXHUYECKUI yHHuBepcHuTeT, 2014, — 71 ¢c. —
TekcT : saekTponHbIH // Ludposoii obpa3oBarenbHbliii pecypc IPR SMART : [caiit]. — URL.:
https://www.iprbookshop.ru/121460.html (nara o6pamenus: 20.05.2023). — Pexum gocryma:
JUIs aBTOPU3UP. TT0JIb30BaTEIICH

6. Mapkyc, I'. MIcKycCTBeHHBIM WMHTEIICKT: Ilepe3arpy3ka: KakK c034aTh MAaIIMHHBIA pa3yM,
KOTOPOMY JEHCTBUTEIBLHO MOXHO jioBepsaATh / . Mapkyc, 3. JIBuc ; nepeoa B. CkBopIioB ;
non pepakmnueid A. MapuerakoBoir. — Mocksa : AnprnuHa [1PO, 2022. — 300 ¢. — ISBN 978-5-
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907394-93-3. — Tekcr : snekTponuslii // Iludposoii oOpasosarenbHblii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/122525.html (mara oOpamenus: 30.06.2022). —
Pexxum jocTyma: ajs aBTOPU3UD. TI0JIL30BaTEICH

7. Lo, M. Kak Alibaba ucmoabp3yer HMCKYCCTBEHHBIM HHTEIUIEKT B OM3HECE. CETEBOE

B3auMoaercTeue U aHanus3 aaHHbix / M. 11351 : nepeBon K. bareirma. — MockBa : AabnuHa
[Tabsmmep, 2022. — 360 c. — ISBN 978-5-9614-3322-7. — Tekcr : snekrpousbii // Hudposoi
o0pa3oBaTeIpHbBIN pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/122527.html (mara obOpamenus: 30.06.2022). — PexuM nocryia:
U1 ABTOPU3UD. HOJIb30BATENIEH

8. Ilepeuenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANUOHHOH ceTH «MHTepHeT»,
HEOOXOIMMBIX /IJIsl OCBOEHHSI TUCHHUIIMHBI (MOIYJIs), BKJIIOYasi MPo(ecCHOHAIbHbIE 0a3bl
JAAHHBIX M1 HTHPOPMALIHOHHO-CIIPABOYHbIE CHCTEMBI

JInsi OCBOGHMS JTUCIMILIMHBI OOYYalomeMycsi HEOOXOAUMBI CJICAYIOIIUE PECyPChl
UH(POPMAIIMOHHO-TEIICKOMMYHUKAIIMOHHOU ceTh «THTepHeT»:
— CaiiT BaiikanbCKOro rocy1apcTBEHHOIO0 YHHBEPCUTETA, aapec JAocTyma: http://bgu.ru/, noctym
KPYTJIOCYTOYHBIH HEOTpaHUYEHHBIN U3 JII000H Touku VHTepHET
— Google Akanemus, aapec nocryna: http://scholar.google.ru/. moctyn HeorpaHUYCHHBII
— Beicias mkoiia 5KOHOMUKH, ajipec noctyna: http://www.hse.ru/. 1ocTyn HeOrpaHUYEHHBIH
— M3narensctBO «Jlauwy, ampec moctyma: http://e.lanbook.com. GecriaTHBIA MOTHOTEKCTOBBIMA
JOCTYTI K 7 KOJUICKITUSM U3JIaTeIILCTBA
— KubGepJlennnka, angpec pgocrtyma: http://cyberleninka.ru. moctym  KpyriioCyTOYHBIH,
HEOTpaHWYCHHBIN Il BCEX TOJIb30BaTENICH, OECIUIATHOE YTCHHE M CKAYMBAHHE BCEX HAYYHBIX
nyonukanuii, B ToM uncie nakeT «lOpuandeckue Hayku», KOJUICKIUS W3 7 JKypHAJIOB II0
NPaBOBEICHUIO
— Y4eOuuku oHIMIAMH, aapec noctymna: http://uchebnik-online.com/. tocTyn HeorpaHUYEHHBIN
— DnexTpoHHO-OuMbnMoTeyHas cucreMa [IPRbooks, angpec mocryna: https://www.iprbookshop.ru.
JIOCTYI HEOTPAHUYEHHBIN

9. MeToauveckne yKa3aHus s 00yYAOLIUXCS 110 OCBOCHHUIO JUCHUILJIMHBI (MOAYJIs1)

N3yuaTe AMCHUIUIMHY PEKOMEHAYETCS B COOTBETCTBHU C TOM IMOCIEHOBATEIBHOCTHIO,
KoTopasi oOo3HadeHa B ee coiepxaHuH. [[is ycmemrHoro ocBOeHHs Kypca oOydaromuecs
JIOJDKHBI MMETh TIEpBOHAUYaJIbHBIE 3HAHUS B OOJACTH JIMHEHWHON anreOphl, HUCKPETHOU
MaTeMaTHKH, MATEMaTHYECKOT0 aHAIN3a, TEOPUU BEPOATHOCTEH U MAaTEMAaTHUECKON CTaTUCTUKH,
00BEKTHO- OPHUCHTHUPOBAHHOTO MpOrpaMMHUpPOBaHusA, YHCICHHBIX MCTOAOB, 0a3el JaHHBbIX,
aHanu3 OONBIINX JaHHBIX, A3bIK Python, nccnenoBanue onepamui.

Ha JICKOUAX IMPEnoaaBaTCib O3BYUYMBACT TEMY, 3HAKOMUT C IECPCUHCM JIUTCPATYPHI 110
TeMe, OOOCHOBBIBAET MECTO M pOJb JITOH TEMbl B JaHHOW [WCIUIUIMHE, PAcCKphIBaeT ee
IpakTHYecKoe 3HadeHue. B xone nexknuil cTylaeHTy HeoOXOAMMO BECTH KOHCHEKT, (PUKCUPYs
OCHOBHBIE MTOHATHS U MPOOIEMHBIE BOTIPOCHI.

[IpakTueckue (ceMUHApPCKUE) 3aHATHS MO CBOEMY COJIEP’KaHUIO CBSI3aHBI C TEMATHUKOU
JIEKIIMOHHBIX 3aHATUN. HaunHATh MOATOTOBKY K 3aHATHIO IEIECO00Pa3HO ¢ KOHCIEKTa JIEKIIUH.
3amaHre Ha TMPaKTUUECKOe (CEMHUHAPCKOE) 3aHATHE COOO0IaeTcss Oo0ydJarImuMcs JI0 €ro
npoBeneHus. Ha cemuHape mpernogaBaTtenb OpraHU3yeT OOCYXKACHHE HTOW TEMbI, BBICTyMAs B
KaueCTBE OPraHWU3aTopa, KOHCYJIbTAHTA W JKCIEpTa y4eOHO-ITO3HABATEIBHOU JCSTEILHOCTH
oOyuatorerocs.

N3ydyenne quctUmiInHbl (MOIyJIsl) BKIIOYAET CaMOCTOSATENbHYIO paboTy 00ydaroIerocs.

OCHOBHBIMU BHJIaMU CaMOCTOSITETHHON pabOThI CTYACHTOB C y4acTHEM IpernoaaBaTeneit
SABIISIOTCS:

¢ TCKYIIUC KOHCYJIbTAllUH,

* MpPUEM U 3aIuTa JadbopaTopHBIX padoT (BO BpeMs IPOBEICHUSI 3aHATHI );
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OCHOBHBIMHU BUIaMHU CAMOCTOSITENILHON PabOTHI CTYJCHTOB 0€3 yyacTus mpernoiaBaTeneit
SABIISIFOTCSL:

* (hopMupoOBaHKE U YCBOCHUE COACPIKaHUS KOHCIIEKTA JICKIIUI Ha 6a3e peKOMEH/I0BaHHOM
JEKTOpOM Yy4eOHOW JMTepaTypsl, BKJIOYas HHPOPMALMOHHBIE OOpa30BaTENIbHBIE PECYPCHI
(371eKTpOHHBIE y4eOHUKH, SJICKTPOHHbBIE OMOIMOTEKH U JP.);

* CaMOCTOSITEJIbHOE HU3YyYEHHME OTIEJIBbHBIX TEM WM BOIPOCOB IO YyYE€OHMKAM WM
y4eOHBIM MTOCOOUSIM;

* [IOJIFOTOBKA K CEMUHApaM U JIaOOpaTOpHBIM paboTam;

* BBIIIOJHEHUE JOMAIIHUX 3aJaHUIl B BUJE PEIICHUS OTIENbHBIX 3a]a4, IPOBEICHUS
TUIIOBBIX PAacyeTOB, PAaCUYETHO-KOMIBIOTEPHBIX U WHAMBHUIYaIbHbIX PabOT IO OTIEIbHBIM
paszzenaM coJepKaHusl AUCLUILINH U Jp.

10. Iepeyensb HHGOPMATIMOHHBIX TEXHOJIOTHA, HCMOJIb3yEeMBIX NPH OCYIIECTBICHUH
00pa3oBaTeIbHOIO NpoIecca Mo AUCHUIINHE (MOYJII0), BKJIIOYasi epevyeHb
MPOrpaMMHOro odecrneyeHust

B yuebHOM mporiecce UCTIONb3yeTcst CIeayoIee MPOrpaMMHOE 00ecieueHuE:
— Visual studio,
— Moaynu: matplotlib, Mlxtend, PrefixSpan, NumPy, pandas, scikit-learn, SciPy, TensorFlow,
s3bika Python,
— Python,
— MS Office,

11. Onucanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HE00X0AMMOI VIl OCYLIeCTBJICHUSA
00pa3oBaTeILHOIO NMpolecca Mo JUCUUILIHHE (MOIYJII0):

B ydeGHOM mpoliecce uconb3yeTcs ciaeayromiee 000pyI0BaHHe:
— [MomenieHus A1 CaMOCTOSITEILHOM pabOThI, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOM C
BO3MOXXHOCTBIO TOJIKITF0UeHUS K ceTH "MHTepHeT" n obecreueHreM JoCTyma B SJIEKTPOHHYIO
nH(pOpMaAIMOHHO-00Pa30BaTENBHYIO CPEY BY3a,
— YueOHble ayTUTOPUU AT IPOBEACHHUS: 3aHATHI JIEKIIMOHHOTO THIIA, 3aHATUI CEMUHAPCKOTO
THUIIA, TPAKTUYECKHUX 3aHITHH, BBIMOJHEHUSI KYPCOBBIX PabOT, TPYMIOBBIX U MHANBUIYaTbHBIX
KOHCYJIbTAIIMH, TEKYILIETO KOHTPOJIS U IPOMEKYTOUHOM aTTecTallu, YKOMILJIEKTOBAHHbBIE
CHeHaIn3UPOBAaHHON MEOEIBIO0 U TEXHUYECKUMU CPEACTBAMU 00YUYEeHMS,
— MynpTUMEIUIHBIN KI1acC,
— Kabuner nHopMalMoOHHBIX TEXHOJIOTUHN B IPOPECCUOHATBHON AESITEIbHOCTH,
— KoMnbroTepHslii Kiacce,
— Jlabopatopus UHpopMallMOHHBIX TEXHOJIOTHI B TPO(HECCUOHATBLHOM TSI TEIIbHOCTH



