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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

AUCHMITUHBI
Kon
KOMIICTCHIINHU 110 KOMHCTCHHI/ISI
dI'0C BO
K-4 Crnioco0eH pa3pabaTbIiBaTh apXUTEKTYpPY, AU3ailH, HH()OPMALIMOHHOE
obecnieyenue u npororun MC

CTpyKTypa KOMINETeHIHUU

Komnerennus dopmupyemsie 3YHbl

3. 3HaTh, KaK pa3padaTbIBaTh apXUTEKTYpPY, AU3aliH,
[1K-4 Criocoben pazpabatbiBaTh [MH(pOpMaIoHHOe obecrieuenue u npototun UC

APXUTEKTYpY, IN3aiiH, Y. YMmeTh pa3pabaTbiBaTh apXUTEKTYpY, JU3aiiHa,
nH(pOpMalMOHHOE obecnieueHrne uuHpopMalioHHoe obecrieuenue u npororun NMC
npototun C H. Bnagets HaBbIKaMu pa3paOOTKU apXUTEKTYpHI, THU3aiiHa,

nH(pOopMalMOHHOTO obecneuenus ¥ nporotuna NC

3. MecTo AMCHMILIMHBI (MOAY 1) B CTPYKTYpe 00pa30oBaTe/bHOI MPOorpaMMsl

[Mpunannexxuocts auctuiummibl - BJIOK 1 JUCHUTUIMHBI (MO YJIN): DnexktuBHas
JTUCIUIINHA.

[IpenmecTByroniye TUCHMILIMHBI (OCBOGHHE KOTOPBIX HEOOXOIUMO [UI YCIEUIHOTO
ocBoeHHMs1 naHHOM): "Jluckpernas wmaremaruka', "JluHeitHas anrebpa", "Maremaruueckuit
ananus", "lIporpammupoBanue", "Teopus BeposSTHOCTEH W MaTeMaTH4yecKas CTaTHCTHKA',
"Yucnennpie MeTonbl", "OOBEKTHO-OPUEHTUPOBAHHOE MporpammupoBanue”, "ba3pl maHHBIX",
"ITpuxnannoe nporpammuposanue”, "IIporpammuas nnxenepus", "MccnenoBanue onepauuii”,



"KonuvecTBeHHBIN aHainM3 W uHTeprperanus AaHHbix", "S3sik Python", "Onepaunonnsie
cucreMbl", "Ananu3 6onbux naHHbIX ", "MHTEpHET-TpOrpaMMupoBanue”

4. O0beM QUCHUNIMHBI (MOAYJISA) B 32a4€THBIX €IMHULAX C YKa3aHHEM KOJIMYeCTBa
aKajgeMHYecKHX YacoB, BblJIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4yaomuxcs ¢
npenojaasareseM (110 BUAaM y4eOHbIX 3aHATHII) U HA CAMOCTOSITEJILHYI0O Pa0doTy
0o0yJaromuxcs

OO01mmast Tpy1I0eMKOCTh TUCIUIUIHHBI COCTaBIsIeT 6 3a4. eA.,216 Jacos.

KommuectBo yacos

KomngectBo yacos

Bun yuebuoit paboret (ounas ®O) (3aounas ®O)
KoHnTtakTHas(aymuTopHas) pabora
Jlekuun 28 16
[TpakTnueckue (cem, 1ab.) 3aHATUSA 42 24
CamocTosTenbHas paboTa, BKIIOYast MOATOTOBKY K 146 176
DK3aMEHAM U 3a4eTaM
Bcero yacos 216 216

5. Conep:kanne IUCHUIIMHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3iesiaMm) ¢
YKa3aHHeM OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKHX YaCOB U BUI0B Y4eOHBIX
3aHATHH

5.1. Conep:xanue pa3iesioB TUCUUIIMHBI

3aounas popma o0yueHus

No Pasies u Tema Ceme-| TTexk- Cemunap| Camo- |B HHTepa- ®opmbI TEKYyLIET0
u/n SN or - Jlabopart.| cTOAT. | KTHUBHOM KOHTPOJIA
et pu IIpakTnu. pao. popme ycrneBaeMoCTH
Beenenue B
| JACKYCCTBEHHBIA A1 0 0 73 0
WHTEJJIEKT 1 HEMPOHHbIE
ceTH
b OCHOBBI MaIIMHHOTO 41 ) 4 23 0 JlaboparopHnast
00y4YeHHUs pabota Nel
JlaboparopHnast
3 BBeneHne B HEUPOHHbIE 41 5 6 23 0 pabota No2.
ceTH JlaboparopHnas
pabota Ne3
['mybokoe o0yueHue u TaGopaTopHas
4 (cBepTOUHBIE HEMpOHHBIE (41-42| 2 4 23 0 paTop
pabota Ne4
ceTH
PexyppeHTHBIE
S  |[HEHpOHHBIE CETU U 42 2 4 21 0
LSTM
[ 'eHepaTUBHO- Hagg (I)) ?;(J)\%;aﬂ
6 |cocTsA3aTenbHBIE CETH 42 2 2 21 0 P -
(GANs) JlaGopaTtopHas
pabota Neb
JlaGopaTopHas
7 (OOyuenne ¢ 42 | 4 4 21 0 pa6ota Ne 7.
[0JIKpEIIICHUEM
JlaGopaTopHas




e Pasien 1 Tema Ceve-| Tek- Cemunap| Camo- |B unrtepa-| ®opmbl TeKylIero
wn e — crp | mum JlaGopar.| cTOAT. | KTUBHOI KOHTPOJIA
IlpakTu4., pa6. ¢opme yCneBaeMoCTH
pabora No 8
g [mKaM 42 | 2 0 21 0
OTBETCTBEHHOCTH B U1
UTOI'O 16 24 176
Ounas ¢popma o0y4eHus1
Ne Pasien u Tema Cenme-| Tek- Cemunap| Camo- |B unrtepa-| ®opmbl TeKyl1ero
u/n e — ctp | win JlaGopar.| cTOAT. | KTUBHOI KOHTPOJIA
IlpakTu4., pa6. ¢opme yCneBaeMoCTH
Beenenue B
1 I/ICKYCCTBGHHBII‘/'IU 41 ) 4 14 0
WHTEJJICKT U HCUPOHHBIE
ceTH
b OCHOBBI MAIIMHHOTO A1 4 2 13 0 Jlaboparopnas
00y4YeHHS pabota Nel
JlaGopaTopHas
3 BBeneHre B HEHpOHHBIE 41 6 2 17 0 pabota No2.
ceTH Jlaboparopnas
pabora No3
['myOokoe oOydyeHue u TaGopaTopHas
4 cBepTOuHbBIC HEellpoHHBIE (41-42| 4 8 17 0 pa6g 2 ]50 4
ceTH
PexyppeHTHBIE Ha6g p aT?\%;aﬂ
S |HEHpPOHHBIE CETH U 42 4 4 20 0 HI;ZOEZiOI;Héﬂ
LSTM pabota Neb
[ eHepaTUBHO-
6 [cocTs3aTeNbHbIE CETH 42 2 4 20 0 Jlaboparopras
(GANs) pabota Ne 7
7 OOyueHnue ¢ 47 4 4 20 0 JlaGopatopHas
[0JIKpEIICHHEM pabora Ne 8
g |oTHKam 4 | 2 2 20 0
OTBETCTBEHHOCTH B U
UTOI'O 28 42 146

5.2. JIeKuMOHHBIE 3aHATHS, UX COJEePKAHUE

No

HanmenoBanue

1/ pa3ziesIoB U TEM

Coneprxanue

Onpenenenue u
ncropusa MU u
HEHPOHHBIX CETEM.
OCHOBHBIE IPUHLUIIBI
1 npuMeHennsa M n
HEUPOHHBIX CETEN

cKyCCTBEHHBIN MHTEIJIEKT: UCTOPHS, pPa3BUTHE, IEPCIIEKTUBBI.
Uro npencTapiseT co00i HCKyCCTBEHHBIN HHTEIUIEKT. OTiindne
WU ot HelipoceTeil u MamMHHOTO 00yueHus. PazHuia Mexay
MCKYCCTBEHHBIM U €CTECTBEHHBIM UHTEIIEKTOM. [Ipumenenne NN
B COBPEMEHHOI K13HU. BiusHue Ha pa3nuuHbie 00JacTH.
[IepcrieKTHBBI pa3BUTUS UCKYCCTBEHHOI'O MHTEIIICKTA.

OCHOBBI MAaIlIMHHOTO
o0yuenus. OOyueHue
C yuuTenem u 0e3
YUUTEIIS.

Paznuune mexay MU, mammmHHbIM 00y4eHHEM, TITyOUHHBIM
o0y4yeHreM U HeHpoHHbIMH ceTsiMU. [Ipumepsl ncnons3zoBanus U,
MO u I'O. Mammnnoe obydenue. ['my6okoe oOyuenne. OCHOBHbBIE

3a/1a4¥ 1 METOJIbI MalTMHHOTO 00y4eHus O0yUYeHHe ¢ yUUTeNeM 1




/o

HaumenoBanue
pa3ziesIoB U TEM

Coneprxanue

Kiaccudukanus u

oOyuenue 6e3 yuurens. Perpeccus. Kmaccudukamms.

perpeccust Knactepuzanusi. AHCaMOJIMPOBaHKUE B MAIIIMHHOM OOy4YEHUH.
Komwuter GosbimmHacTBa. barrunr u Oyctuar. CirydaiiHbli Jec.
[TpoGnema nepeoOydenus. [Ipuunnbpl nepeoOydeHus. 3aMeyaHue o
qrcie 00ycnoBieHHOCTH. CoKpalleHne Ynciia napaMmeTpoB U
«ycaska» KodpGUIHeHToB. BbIOOp MOAMHOXKECTBA IPU3HAKOB.
[lepeoOyueHue u
3 Perynsapuzamnus A.H. Tuxonosa. ['pebHeBas perpeccus u
perynspuzanus
CHHTYJIsIpHOE pasniokeHue. [IpopexuBanue. DPdexT ot
npopexuBaHus. MckyccTBeHHOE yBelmyeHne 00yJaromei
BBIOOpKHU. | eHepalysi CHHTEeTUYECKHX JTaHHBIX.
M cTopust pa3BUTHSI HEUPOHHBIX ceTel. OCHOBHBIE KOMIIOHEHTBI
HEUPOHHBIX CETEH. Pa3mnyHbIe TUIIBI HEMPOHHBIX CETEH.
I [lepcentponbl. MHOrOCI0MHbBIE TepcenTpOHbl. PekyppeHTHbIe
p P HeiiporHblie ceTn. CBEPTOUHBIE HEHPOHHBIE ceTH. | Tybokoe
4 |opuHUHKIIBI paOOTHI
. . oOyueHue. [ eHeTndyeckne aropuT™Mbl. ABTOHKOIEpbl. MeTo1bl
HEHPOHHBIX ceTel . .
00y4eHus1 HeHPOHHBIX ceTeil. OOpaTHOE pacpoCTpaHEHHE
omnOku. CToXxacTU4eCKUil TpalueHTHBIN ciycK. I'paqueHTHbIH
OYCTHHT.
AKTUBALIMOHHBIE Oynkuus aktuBanuu (activation function). @ynkuus notepu (loss
5 |byskuun, pynkuun  (function). I'myOokue HelfiporHbie ceTH. [IpoKIsaThEe pa3sMEepHOCTH.
0TEPh Komnpomucc.
O6patHoe OO0yueHnue HeHpOHHBIX ceTeid. OOpaTHOE paclpoCcTpaHEHHE
p omnOku. OOyueHne HelpoHHbIX ceTel. ['paAueHTHBIH CITyCK.
pacpocTpaHEHUE . .
6 OLOKIL 11 OO0yuenne HeHpOHHBIX ceTei. DyHkuMs omuOku. MeToz
. o0paTHOro pacnpocTpaHeHus omuoOku. [Ipumep pacueToB amns
PaJUEHTHBIN CITYCK
MeT0J1a 00pPaTHOTO PacpOCTPAHEHUS OIIHOKH.
Deep Learning. OcHoBHas joruka. Kparyaiimas ucropus. Kak
YCTPOEHBI MHOTOCJIOWHbIE HeMpoHHbIE ceTh. Kak 00ydaroT
[IpuHIMIBI TTTyOOKOTO[” ~ .. . s
7 IS Heiipocetu B deep learning. I'ie mpumensiercs deep learning.
yi Marunnbli nepeBoji. Kommnbrotepaoe 3penne. CUHTE3 U
acCro3HaBaHHUE peun
Kak cBEpTOUHBIE HEMpoceTH UMUTHPYIOT paboTy Mo3ra. CTpyKTypa
CBepTouHbIE CBEPTOYHOM HEHPOHHOU ceTu. [lapameTpsl B CBEpTOUHON
8 |[HEHpOHHBIE CETH U UX [HEHPOHHOU CeTU. APXUTEKTYpPbI CBEPTOUHBIX HEHPOHHBIX CETEH.
[TPUMEHECHHUS lcnonb30BaHne CBEPTOUYHBIX HEUPOHHBIX ceTel. C KakuMu
3a/1ayaMy CBEPTOYHBIE HEHPOCETH HE CIIPABJISIOTCS.
PexyppenTHas HeiiponHast ceTb (RNN): Buabl, o0yuenue,
rpuMepsl. UTo Takoe peKyppeHTHass HEHpOHHas ceTb. [ e
[IpuHIMIBI PaGOTHI PHMEP PeKyppert P a
MCIIOJIb3YIOT PEKYPPEHTHBIE HepoceTu. SI3bpIkoBOe
9 |peKyppeHTHBIX .
N o MOZICJIIMPOBAaHUE U reHepanys TeKcToB. Mammuaubii nepesoa. RNN
HEHPOHHBIX CeTel
JUIs. MalIMHHOTO TiepeBoja. PacrioznaBanue peun. ['enepanus
onucanus nzoopaxkenuit. Ooyuenne RNN. Moandukanmu RNN.
LSTM — HelipoHHAas CETh C IOATOW KPAaTKOCPOUHOUN MaMSIThIO.
JlonrocpouHas naMsTh .
. |PexyppeHTHbIe HelipoHHbIE ceTH. [Ipobiema qoArocpoyHbIX
10 |c KOpOTKOCPOUHOM o
namsbio (LSTM) cszeil. Ceru LSTM. Ipunuun padotst LSTM cetu. Ilomarosas
cxema pabotsl LSTM cetu. [Ipumepst LSTM
[Tpunnumne: padotel u |Generative Adversarial Nets (GAN). [Topoxnaromiue
1] [pcmomb3oBanms coctsa3arenpHble ceTH. [locTanoBKa 3a1aun 1 MeTo. THTYNTUBHBIM
GANSs. O0ydyeHue n  |[mporiecc TpeHUpOBKU. OpurnHanbHbIN anroput™ ooyuenus GAN.
npo6iembl GANs [Tpo6aemsl 00yuenuss GAN. Komnanc moz. [Ipobiema




/o

HaumenoBanue
pa3ziesIoB U TEM

Coneprxanue

ctabmibHOCTH 00y4ueHus. [IpoGiema 3amyTeiBanus. [Ipobiaema
CBSI3AaHHOCTH XapaKTEPUCTHUK.

OCHOBHBIE IPUHLUIIBI
U aJITOPUTMBI

OOyuenue ¢ noakperiennem.Kparkas ucropus o0ydeHus ¢
noakpernaeHueM. Cpena u arent. Crucrema NoJgKperieHus u eé

12 ’
00y4eHUs C BuIbl. Peanu3anuu. CucremMa nojkperuieHus u e€ Bubl. Ajbda-
[10IKpETUICHHEM crcTeMa MojKperuieHus. ['aMma-crucTema moIKperiCHus.
I} P OOyueHue ¢ moakpericHneM. [IpakTnieckoe MpUMEHEHHE
P 00y4eHHs ¢ TOAKPEIUICHHEM. PekoMeH1aTeIbHbIC CUCTEMBI.
13 |oOyuenus ¢

nojkperuieHueM B U1

[Ipumepsl. YpaBiieHue 6eCruIOTHBIMU TPAHCTIOPTHBIMU
cpeactBaMu. OXJIaKI€HUE 1aTa-1IEHTPOB

14

ITHKA U
OTBETCTBEHHOCTH B
15041

JTUYHOE IPUMEHEHUE UCKYCCTBEHHOI'O MHTEJIIECKTA.
OtBerctBeHHOCTh M. CTenens npo3paunoctu UU. [Ipeas3sarocts
anroputMmoB. Hanexxnocts MU. I1puBaTHOCTS MH(DOpMaINH,
[TOJIYYEHHOM C IIOMOIIBIO aHAIN3a METAJaHHBIX.

5.3. CemuHapckue, npaKkTH4YecKHe, J1a00paTOPHbIE 3AaHATHS, UX COAEPKAHNE

Ne paznena u
TEMBI

Copepxanvie v (HOpMBI IPOBEACHUS

Beenenue B MamMHHOE 00yueHue. VICKyCcCTBEHHBIN HHTEIIEKT: UCTOPHS,
pa3BUTHE, NEPCHEKTUBBI. UTO MpeacTaBisieT cO00M NCKYCCTBEHHBIN MHTEIIEKT.

1 Otnuuue VU ot Helpocereli u maminHHOro ooyyenus. [Ipumenenue NN B

COBpeMEHHOM >Ku3HU. [lepcrneKkTuBbl pa3BUTHS HCKYCCTBEHHOTO MHTEIUICKTA.
dopma nposeaeHus: JabopaTopHas padbora.

BBenenue B MammHHOe 00ydenue. O6ydenue ¢ yuutenem. Pazmuue mexnay U,
MaIIMHHBIM 00y4YeHHEM, INTyOMHHBIM 00y4YeHHEM U HEHPOHHBIMU CETSIMHU.

1 [Tpumeps! ucnonszoBanus M, MO u I'O. MamunHoe oOyuenue. I'mybokoe

oOyudeHne. OCHOBHBIE 33/1a4U U METO/1bl MalIMHHOTO 00y4yeHus. O0yueHue ¢
yuutenem. Popma mpoBeeHus: 1abopaTopHas paboTa.

Bsenenue B MammHHoe o0yueHnue. O0yuenue 0e3 yunurens. OCHOBHBIE 3aJ1a4M U

2 METO/1bI MalIMHHOTO 00ydeHust O0yuenue Oe3 yuutens. Popma MpoBeACHUS:

nmabopaTopHasi pabora.

pabora.

Bgenenue B mamnHHoe ooydenue. Knaccugukanus. OCHOBHbIE 3aJa4u M METO/IbI
MamnHHOro oOyuenusi. Knaccuduxanus. Kinacrepuszanus. AHcamOinpoBaHue B
MalmHHOM o0ydyeHuu. Crmydvaiinslii nec. @opma nposeneHus: sadbopaTopHas

Beenenue B mammHHOe o0yuenue. Perpeccus. Mammnanoe 00ydeHue u

2 HCﬁpOHHBIC cetd. OCHOBHEIC 3aga4d U METOJbI MAIlIMHHOT'O o6yquI/151.

Perpeccusi. @opma npoeieHusi: 1abopaTopHas pabora.

Beenenue B mammHHoe oO0yuenue. [lepeoOyuenue u perymnspuszanus. [Ipobaema
nepeodydenus. [Ipuunnbl nepeoOyueHus. 3amedanue 0 yucie 00yCIOBICHHOCTH.
CokpallieHHe Yncia mapaMeTpoB U «ycajakay Ko3dduureHToB. Beidop
MoAMHOKeCTBa npu3HakoB. Forward stepwise. Perynspuzanust A.H. Tuxonosa.
['peOHeBast perpeccusi U CUHTYIISIpHOE pazioxeHne. Popma NpoBeeHUS:
nmabopaTopHas pabora.

ApPXHUTEKTYypa U IPUHIIUIIEI paObOThI HEHPOHHBIX ceTel. icTopus pa3BuTHs
HEUPOHHBIX ceTei. OCHOBHBIE KOMIIOHEHTHI HEHPOHHBIX ceTel. Pa3anyHbie TUITBI
HeWpOoHHBIX ceTei. [lepcenTponsl. MHOrOCHOMHBIE IEpCENTPOHBL. PeKyppeHTHBIE
HelipoHHbIe ceTh. CBEPTOUHBIE HEWPOHHBIE ceTh. DopMa MPOBEICHHUS:




Ne paznena u
TEMbI

Copneprxanue u GOpMBbI IPOBEACHUS

nmabopaTopHas padbora.

APXUTEKTYpa ¥ IPUHLIUITEI PaOOTHI HEHPOHHBIX ceTeil. Pa3nu4Hble THIIBI
HelipoHHbIX ceTei. [lepcenTponsl. MHOroCHOMHBIE EpcenTpOHbl. PekyppeHTHbIE
HelipoHHbIe ceTh. CBEpTOUHbIE HEWipoHHbIE ceTu. Dopma npoBeieHus:
mabopaTopHas padbora.

ApPXUTEKTYpa ¥ IPUHLIHUIIBI pabOTHl HEHPOHHBIX ceTell. [ mybokoe o0ydeHue.
['eHeTHYECKUE ATOPUTMBL. ABTOAHKOEPHl. MeTOo1bl 00ydeHHsI HEHPOHHBIX
cetei. OOpatHOe pacnpocTpaHeHue OOk, CTOXaCTUYECKUN IPaIneHTHBIN
cnyck. ['paguentnsiit 6yctunr. @opma nposenenus: 1adboparopHas padoTa.

OOpaTHOE pacpoCcTpaHEHUE OMMOKH U TPAIUCHTHBIN cIycK. OyHKIHS
akTHBaIuu (activation function). OGpaTHOE pacpocTpaHeHHEe OIIHOKH.
['panuentrsblii cnyck. @ynkius notepu (loss function. dopma npoBeaeHus:
nmaGopaTopHas padbora.

[Tpunine! rmyookoro oOyuenus. Deep Learning. OcHOBHasI JTOTHKA.
Kparuaiimas ncropusi. Kak yctpoeHsl MHOTOCIOIHBIE HelipoHHbIe ceTh. Kak
oOyuaroT Helipocetu B deep learning. I'ne mpumensiercst deep learning.
MammnHbI#i nepeBoj. KommneriotepHoe 3penne. CHHTE3 U paclio3HaBaHUE PEUH.
Dopma nposeAeHus: JabopaTopHas pabora.

CBepTOUHbIE HEHPOHHBIE CETH U UX NpuMeHeHus. CTpyKTypa CBEPTOYHON
HelipoHHOM ceTu. [lapameTpsl B CBEPTOUHON HEHPOHHOM ceTU. APXUTEKTYpPbI
CBEPTOUYHBIX HEHPOHHBIX ceTell. Popma MpoBeieHUs: 1abopaTopHas paboTa.

CBepTOUHBbIE HEHPOHHBIE CETH U UX IPUMEHEeHus. Vcnonp3oBaHue cBEPTOUHBIX
HelpoHHBIX ceTel. C KakuMHM 3a/1ayaMH CBEPTOUYHBIE HEHPOCETH HE CIIPABIISIOTCSL.
dopma npoBesieHus: 1abopaTopHas padora.

3amura 1abopaTopHbIX padoT. CTYIEHTHI 3alIUIIAIOT JIA00PATOPHBIE PAOOTHI.

[TpuHIMIBI pabOTH PEKYPPEHTHBIX HEHPOHHBIX ceTell. PekyppeHTHas HelipoHHas
ceTb (RNN): Bunb1, 00yuenue, npuMepsl. YTo Takoe pekyppeHTHasi HeMpOHHas
ceThb. | 1e UCIONB3yIOT PEKYPPEHTHBIE HEUPOCETH. S3BIKOBOE MOJAEITUPOBAHUE U
reHepanus TekcToB. MamumuHbA nepeBoa. RNN 11 mammHHOro nepesoaa.
PacniosHaBaHue peun

['enepanus onucanus uzoopaxenuii. O0yuenne RNN. Moaudukannn RNN.
dopma npoBesieHus: 1abopaTopHas padora.

JlonrocpoyHast maMaTh ¢ KOpoTkocpouHoi namstbio (LSTM). LSTM —
HEHPOHHAS CETh C IOJITOM KPaTKOCPOYHOM MaMAThI0. PEKyppeHTHBIE HEMPOHHBIE
cetu. [Ipob6nema nonrocpounsix ceszeil. Cetn LSTM. Ilpunnun pa6otst LSTM
cetu. [lomarosas cxema padotsl LSTM cetu. I[Ipumepsr LSTM. ®@opma
MpoBeeHMS: JabopaTopHas padora.

[Tpuniumns! paboTsl ¥ ucnoib3zoBanuss GANs. O0ydenue u nmpodaemsr GANSs.
Generative Adversarial Nets (GAN). I[Topoxxaatomue cocTsi3aTebHbIE CETH.
[TocTtanoBka 3a7auu 1 MeToJ. Popma mpoBeeHus: 1aboparopHas padoTa.

[Tpunumns! padotel 1 ucnonb3oBanusd GANs. O6yuenue u npodiembl GAN.
VHTYUTHUBHBIN MTporiece TpeHUpoBKU. OpUrHHAIBHBIN anroput™ ooydenuss GAN.
[Tpo6embr 06yuenust GAN. Komarnc mon. Ilpobiema crabunbHOCTH 00yUeHUS.
[Tpo6nema 3anmyteiBanus (IIpoGnemMa cBsI3aHHOCTH XapakTepucTHk). [lpumenenue.
dopma nposeaeHUs: JabopaTopHas padbora.

OCHOBHBIE IPUHIIUITBI U AITOPUTMBI 00y4eHHUS ¢ TIoKperuieHneM. [I[pumenenue
00ydeHus ¢ noakperieaneM B M. O6ydenue ¢ moakpermienneM. Cpeia ¥ areHr.
Cucrema nogxkperieHus u e€ Buabl. Peannszanuu. Anbda-cucrema noaKperieHus.
["amma-cuctema noakpemaeHus. Gopma nposefeHus: J1abopaTopHas paborta.

[Ipumenenue o0ydyenus ¢ noakpermieaneM B M. OOydenune ¢ moaKperieHueM.




Ne paznena u
Copneprxanue u GOpMBbI IPOBEACHUS
TEMBI
[IpakTHyeckoe npuMeHeHue 00ydeHus ¢ NoJKperieHneM. PekoMennaTenbHble
CHCTEMBI.
dopma npoBesieHus: 1abopaTopHas padora.
3aKIIIOYUTEIbHOE 3aHATHE. 3alUTa J1a00PATOPHBIX PA0OT U BBICTYIJICHUS C
8 noknanamu. @opma nposeaeHus: Juckyccns (CTyi€HTBI BBICTYHAIOT €
TTOKJIaIaMu ).

6. DOHJ OIEHOYHBIX CPEeIACTB /JIA MPOBEACHUS IPOMEXKYTOYHOM AaTTECTAUWM IO

AUCIHUIIJINHE (l'[O.]'IHI)IfI TEKCT IPUBECICH B IPUJIOKEHUU K paﬁoqeﬁ nporpaMMe)

6.1. Texkymuii KOHTPOJIb

KOHTpOJ’[LHble 3aJaHUsA WIH
HHbIC MaTepHaJIbl,

V.YMmeTh

a3pabaTbIBaTh

Sranbi HeoOX0AMMBbI€ VIS OLIEHKH “02::;1?12; "
(1)0 MHDOBAHMS 3HAHUH, YMeHMii, HABBIKOB KDUTEDHER
pMHp ., Ilepeuens (3yHbI: o (WJIM) ONBITA purep
No | KommeTenuui 3.1..3 N ——— ouenuBanus
(4 (opmupyembix (3.1...3.n, > KOMINeTeHuuii Ha
(Tema u3 - XapaKTepH3YIOIHUX dTANBI
n/n o KOMIIeTeHIM I V.1...¥V.n popmuposanus Pa3IMYHBIX 3TaNaXxX UX|
paboyeit ? PMHP OPMHPOBAHHSL
i dopmup )
no ®I'OC BO H.1...H Il) KOMIIeTeHIHil B Ipoiecce
InporpamMmmabl eLecedle .| omucaHHe IIKAJ
0ocBOeHHUsI 00pa3oBaTeIbHOI 100
AMCHHUILIAHBI) nporpaMMI ouennsanus (1o 100-
(HaumenoBanue faxaLuoii ukase)
OLICHOYHOT0 CPEICTBA)
OCHOBHBIMH
KPUTEPHSIMA
OILICHKH
BBIIIOJIHCHHOM
3.3HaTh, Kak CTY/CHTOM 1
) ’ MpeICTaBICHHON
pa3pabaTbIBaTh P —
APXUTEKTYpY, AU3aliH, 5 POBEp .
HH(OPMALHOHHOE paboThI SBISIOTCS:
CreneHn
o0ecCrICUeHHE U
potorun UC COOTBETCTBHS
YPYMeTL BBIIOJIHEHHOT'O
) 3aaHUs
pa3pabaThIBaTh A
2. Ocnose! APXUTEKT nu3aiina, [JlaboparopHas padora HOCTABICHHBIM
1 |MammHHOrO [1K-4 P YPY, ’ PaTOpHaA p TpeOOBaHUIM
5 MH(POPMAIIMOHHOE Nel C
0OyUeHUS oGecieueHIe I TPYKTYpPHPOBAHU
eu
npororin UC KOMMEHTHPOBAHHE
H.Bnaners HaBBIKaMU P N
baspaboTku nabopaTtopHoOi
N a00ThI
ApPXUTEKTYPHI, AU3aiiHa, VHIfKanLHOCTL
MH(POPMAIOHHOTO BLIIOHCHIE
00eCTICUCHUS U
| botorina UC paboThI (oTIHYME
P oT paboT KoJIer)
VYcnenineie
OTBETHI Ha
KOHTpPOJIbHbIE
BOIIPOCHI (25)
3.3HaTh, KaK OCHOBHBEIMH
pa3pabaThIBaTh KpUTEPUSIMHU
APXUTEKTYPY, JU3alH, OLIEHKH
) 3. Beenenue B [TK-4 MHPOPMALMOHHOE JlabopaTopnas paboTa BBITIOTHEHHOH
HEHPOHHBIC CETH obecrieueHne u No2 CTYJICHTOM U
nporotun C MpeICTaBICHHON

JUTA TIPOBEPKA
pabOTHI SIBISIOTCS:




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

3Taﬂbl HeOﬁXOHl/lMLle JJISl OIIEHKH “02:::_;1?12; -
MIDOBAHMS 3HAHUH, yMeHH i1, HABBIKOB KDHTEDHEB
¢dopmupo " Iepeyenn (3YHLI: o (WJIM) ONbITA purep
Nt KOMIIETCHII NN 3.1...3 JIeATeJIbHOCTH OMCHHBAHII
e (popmupyembix ( .d...2.n, i KoMIeTeHIuii Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
11/[[ . KOMIICTCHIINHN Y.l .. .Y.n dopMuEpoBanus Pa3JIMYHBIX ITanax X
paboueii K PMHPC ¢dopmuporanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
HporpaMMbI oelloce . .~ OIMUCaHHUEe IIKAJ
0CBOEHHSI 00pa30BaTeILHOI 100
JAUCIUILITHHBI) IporpaMMBL OHEHl/lBaHlEﬂ (mo -
(HammenoBanne 0aJIILHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
ApPXUTEKTYpY, TU3aiiHa, Crenenn
MH(POPMAIIMOHHOE COOTBETCTBHS
oOecrieueHne u BBITTOJTHEHHOTO
nporotun UC 3a1aHUs
H.Bnaners HaBbIKaMu ITOCTaBJICHHBIM
[pa3paboTKu TpeOOBaHUSAM
APXHUTEKTYpHI, TU3aiiHa, CTpyKTypHpOBaHU
MH(POPMALTMOHHOTO eu
0OecCIIeYeHHS U KOMMCHTHPOBaHHE
nporotuna VC nabopaTopHO
paboTsI
YHUKaJIBHOCTD
BBITTOJTHCHHE
paboThl (oTIMYHE
OT paboT KoJIer)
YcneniHeie
OTBETHI HAa
KOHTPOJIbHEIC
BOTIPOCHI (25)
OCHOBHBIMH
KPUTEPHSIMA
OIICHKH
BBIIIOJIHCHHOM
3.3HaTh, Kak CTYACHTOM H
) ’ MpeICTaBICHHON
pa3pabaTeIBaTh P —
APXUTEKTYpY, AU3aliH, 5 poBep .
HH(OPMALIHOHHOE paboThI SBIISIOTCS:
Crenenn
o0eCTICUCHHE 1
botoTn UC COOTBETCTBHS
YpYMeTL BBITIOJITHEHHOTO
) 3aJaHH
paspadaThiats, HOCTaI[BJ'IGHHBIM
APXUTEKT n3aitna, |JlaboparopHas padbora
3 [1K-4 P YPY, A ’ PATOpHaA p TpeOOBaHUSIM
MH(POPMAIIMOHHOE N3 C
oOecrieueHrne u TPYKTYpHpOBaHH
eu
npototun UC
KOMMEHTHUPOBaHUE
H.Bnaners HaBBIKaMU .
baspaboTku nabopaTtopHoOi
N a0O0ThI
ApPXUTEKTYPHI, AU3aiiHa, yHIfKaHBHOCTB
MH(POPMAIOHHOTO BBIIOHCHIC
oOeCTICUeHUS U
pototria FC paboThI (oTIHMYHe
P oT paboT KoJIer)
VYcneunsie
OTBETHI HA
KOHTpPOJIbHbIE
BOIIPOCHI (25)
3.3HaTh, KaK OCHOBHBEIMH
4. ['my6okoe pa3pabaThIBaTh KpUTEPUSIMHU
o0OyueHue u apXuUTEKTYypYy, an3aiiH, |[JlaboparopHas padbora OLIEHKH
4 11K-4 N
CBEpTOUYHBIC nH(OPMAITMOHHOE No4 BBITIOJTHEHHOM

HEUPOHHBIE CETH

oOecIieueHue u
nporotun VC

CTYACHTOM U
MIPEACTaBICHHOMN




KOHTpOJIbele 3aJaHud WU
HHbIE MaTepl/laJ]bl, Om/[camle
3Taﬂbl HeOﬁX(:HHMLle Hu.]'lﬂ OLICHKH HokazaTeeii u
3HaAHHH, ymemm, HaBBbLIKOB K
¢opmupoBanus H (BYHabrI: w (1) ombira pHUTEpHEB
KOMIIETEeHIIH I epetieHb JIesITeIbHOCTH. OUCHHBAHMH
NQ (TeMa u3 qupMpreMbIX (3.1 *e .3.11, XapaKTepUu3yrmmux ;Taﬂbl KoMMeTeHNuii Ha
n/n paGoueii KOMIIETEHI U V.1.. .Y.n, (dopMupoBanus pa3£:q;:"‘01${";; ux
DOrDAMME no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce ongcaﬂl:le uman’
porp 0CBOEHHSI 00pa30BaTeILHOI onenuBasms (00 100-
AWCUMILIHHE) TIpOrpamMel léamn,ﬂoﬁ mKase)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
Y.Vmers JUIs1 IPOBEPKU
[pa3pabaThIBaTh paboThI SBISIOTCS:
ApPXUTEKTYpY, TU3aiiHa, CremneHn
MH(POPMAIIMOHHOE COOTBETCTBHS
o0OecrieueHre 1 BBIIOJIHEHHOI'O
mporotun UC 3aJJaHM
H.Bnaners HaBbIKaMU ITOCTaBJICHHBIM
[pa3paboTKu TpeOOBaHUAM
APXHUTEKTYpHI, TU3aiiHa, CTpyKTypHpOBaHU
MH(POPMALIMOHHOTO eu
o0ecreUeHUs U KOMMCHTHPOBaHHE
mpototuna UC nabopaTopHOA
paboTsI
YHUKAIBHOCTh
BBINOJHEHHUE
paboTsl (oTIUUMe
oT paboT KoJIer)
VYcnentHeie
OTBETHI HAa
KOHTPOJIbHEIC
BOTIPOCHI (25)
Hroro 100
OCHOBHBIMH
KpUTEPUSIMH
OLIEHKH
BBIIIOJTHCHHOM
CTYACHTOM U
3.3HaTh, KaK .
’ TIpeJCTaBICHHOM
pa3pabaThIBaTh [
APXUTCKTYPY, AM3aHH, paboTHI SIBISIOTCS:
MH(POPMAIIMOHHOE Crrenenn
obecnedenne n COOTBETCTBHS
nporoTun UC
YpYMeTL BBIIIOJIHEHHOT'O
) 6 3aJJaHMs
5 Pex pa3pabaTbIBaTh
. YppEHTHBIE N MMOCTaBJIECHHBIM
N ApXUTEKTYypy, Mu3aiiHa, [Jlaboparopnas pabota
5 [meiiponnsie cetu u|[1K-4 H(OpPMAIHOHHOG oS TpeOOBaHUAM
LSTM P - CTpyKTypHpOBaHU
oOeCIICUeHHE 1 e
npororun UC
P KOMMEHTUPOBaHUE
H.Bnanerr HaBBIKaMU o
6 nabopaTopHO
pa3paboTKu paboTHI
ApPXUTEKTYpHI, AU3aiiHa, V HHKAITEHOCTE
MH(POPMAIIMOHHOTO BBIIOIHCHIG
oOeCTICUeHUS U
pototria FC paboTeI (oTIHUHE
P 0T paboT KOJuIer)
YcnemniHeie
OTBETHI HA
KOHTPOJIbHBIE
BOITPOCHI (25)
3.3HaTh, KaK OCHOBHBIMHU
JlabopaTopHast paboTa
6 11K-4 [pa3pabaThIBaTh No6 KpUTEpUAMU
ApPXUTEKTYpY, AU3aiH, [ OLICHKH




KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
HeOﬁXOHl/lMLle JJISE OIICHKH Omucanue
OTansl " M nokasareJeii u
MHUDOBAHUS . 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
¢dopmup Iepeuenn (3YHLI. H (WIK) onbITa
Nt KOMIIeTeHIU i 3.1...3 JesITeTbHOCTH. OTCHIBAHITH
e (popmupyembix ( .d...2.n, i KOMIeTeHI il Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
n/n Goueii KOMIIeTeHIHii V.1...Y.n, (bopMupoBaH PasIMYHBIX ITANAX HX
paoouen . ¢hopmupoBanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
HpOI‘paMMbI oelloce . “ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI 100
AUCHUILTIHHBI) - onenusanus (no 100-
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
MH(POPMAIIMOHHOE BBITIOJTHEHHOM
obecrieueHue u CTYZICHTOM M
npototun UC IIPEACTaBICHHON
Y.Vmers JUIs1 IPOBEPKU
[pa3pabaThIBaTh paboThI SBISIOTCS:
APXUTEKTYypY, AU3aliHa, CreneHb
WHPOPMALIMOHHOE COOTBETCTBUS
oOecriedeHUE U BEITIOJTHEHHOT O
nporotun UC 3aJaHusg
H.Biagets HaBBIKaMU MTOCTaBICHHBIM
[pa3paboTKu TpeOOBaHUAM
ApPXUTEKTYpHI, U3aiiHa, CTpyKTYypUpOBaHU
MH(pOpPMaALIMOHHOTO eu
obecrieueHus 1 KOMMEHTHUPOBaHHE
mpototumna UC nabopaTopHOA
paboTsI
YHUKaNbHOCTH
BEITIOJTHEHUE
paboTs! (oTIHYHe
0T paboT KOJIIET)
VYceneninble
OTBETHI Ha
KOHTPOJIbHEIC
BOIIPOCHI (25)
OCHOBHBIMH
KPUTEPHUSIMU
OIICHKH
BBIITOJIHEHHOU
CTYJIEHTOM U
3.3HaTh, KaK YA .
MpeICTaBICHHON
pa3pabaThIBaTh
N IUTSA TIPOBEPKA
APXHUTEKTYpY, AA3alH,
paboTHI SIBISIOTCS:
MH(POPMAIIMOHHOE
CreneHp
oOecrieueHre U
COOTBETCTBUS
mportotun UC
BBITIOJIHEHHOTO
V. VYmeTh
3a1aHus
pa3pabaTbIBaTh
6. 'erepaTBHO- . MTOCTaBJICHHBIM
ApXUTEKTYpY, Mu3aiiHa, Jlaboparopras padota
7 |cocts3atensuble  |[[IK-4 TpeOOBaHUAM
cetn (GANS) MHpOPMAIHOHHOE Ne7 CTpyKTypHpOBaHU
oOecriedeHne u py }E’:pnp
mpototun C
KOMMEHTHUPOBaHUE
H.Bnaners HaBBIKaMU .
JTabopaTopHOH
pa3paboTku
APXUTEKTYPHI, TU3aiHA. padotL!
P YPb, ’ YHUKanbHOCTD
MH(POPMAIIMOHHOTO
BBINIOJIHEHUE
oOecriedeHus U
paboTsl (oTiaHnune
mpoTtotuna UC
oT paboT KoJIer)
VYcnemnsle
OTBETHI Ha
KOHTPOJIbHEIE
BOITPOCHI (25)
8 |7. O6yuenue ¢ 1TK-4 3.3HaTh, KaK JTabGoparopras paboTa OCHOBHBIMH




KOHTpOJIbele 3aJaHudA WIH
HHbIC MaTepHaJbl, Onucanue
3Taﬂbl HeOﬁXOHl/lMLle JJISE OIICHKH HokazaTeeii u
MIDOBAHMS 3HAHUH, yMeHH i1, HABBIKOB KDHTEDHEB
¢dopmupo " Iepeyenn (3yHbI: o (WJIM) ONbITA purep
KOMIIETCHIIUH 3.1...3 JesITeTbHOCTH. OTCHIBAHITH
Ne (popmupyembix ( .d...2.n, i KOMIeTeHI il Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
11/[[ . KOMIICTCHIINHN Y.l .. .Y.n dopMuEpoBanus Pa3JIMYHBIX ITanax X
paboueii K . ¢dopmuporanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
HporpaMMbI oelloce . .~ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI 100
JUCUMILIHHBI) - ouenusanus (mo 100-
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
[OAKpeTICHHEM pa3pabaThIBaTh Ne 8 KpUTEPUSIMHU
APXUTEKTYPY, AU3alH, OILICHKHU
MH(POPMAIIMOHHOE BBITIOJTHEHHOM
obecrnieueHue u CTYIICHTOM M
npototun UC IIPEACTaBICHHON
Y.Vmers JUIs1 IPOBEPKU
pa3pabaThIBaTh paboTHI SIBISIOTCS:
ApPXUTEKTYpY, JU3aiiHa, CreneHp
MHPOPMALIMOHHOE COOTBETCTBHS
oOecrieueHne u BBITIOJTHEHHOTO
nporotun UC 3aJaHusg
H.Bnanetrs HaBbIKaMu IIOCTABJIEHHBIM
[pa3paboTKu TpeOOBaHUAM
ApPXUTEKTYpPHI, U3aiiHa, CTpyKTYypHUpOBaHU
MH(pOpPMALIMOHHOTO eu
oOecrieueHus 1 KOMMEHTUPOBaHHE
mpototumna UC nabopaTopHOA
paboThI
YHHUKaNbHOCTH
BBITIOJTHCHUE
paboTs! (oTIHuue
0T paboT KOJIIeT)
VYcnemnsie
OTBETHI HA
KOHTPOJIbHBIE
BOIIPOCHI (25)
Hroro 100

6.2. [IpomMe:KyTOUYHBIH KOHTPOJIb (3a4eT, IK3aMeH)

PaGounm yuyeOHBIM mu1aHOM npeaycMoTpeH 3auet B cemectpe 41.
BOITPOCHI JIJ151 ITIPOBEPKU 3HAHMIA:

1-it Bompoc Omnera (40 GamtoB), Bua Bompoca: Tect/mpoBepka 3HaHuii. Kpurtepuit: Kaxmabrit
MPAaBUJILHEIN OTBET OllEHUBaeTCs B 4 Oasa.

Komnerennus: IIK-4 Cnoco6en pa3padarbiBaTh apXUTEKTYPY, AM3aiH, HH()OPMALMOHHOE
ob0ecnieuenue u npororun UC

3uanue: 3HaTh, KaKk pa3padaTbiBaTh apXUTEKTYpy, AU3aiiH, MHGOPMAllMOHHOE o0ecredyeHue u
nporotun UC

1. B yem 3akitogaercs oOpaTHOE paclpoCTpaHEHHUE OMINOKN B KOHTEKCTE HEUPOHHBIX CeTeil?

2. B ueM 3akirouaeTcs nepeoOyueHne B MalllMHHOM O0y4eHHun?

3. I'paiueHTHBIN CIIyCK B KOHTEKCTE HEMPOHHBIX ceTen?

4. JlaiiTe onpe/ielieHne UICKyCCTBEHHOT'O MHTEIIEKTa.

5. JIns kakux 3a7a4 4yaille BCEro MPUMEHSIOT CBEPTOYHBIE HEUPOHHbBIE CETH?

6. Kak Ha3piBaeTcst pyHKIMS, KOTOpast BBOAUT HETMHEHHOCTh B HEUPOHHYIO CETh?



7. Kak npeonioneBarsb mpobieme nepeoOyyeHns B MalIMHHOM 00y4deHun?

8. Kakue tumbl 00ydeHus CyIIeCTBYIOT B MAlTMHHOM OOy4YeHHH?

9. IlpyHLIMIIBI TPUMEHEHUS] UCKYCCTBEHHOTO MHTEJUIEKTA U HEMPOHHBIX ceTei?
10. Yto npencTaBisroT co00i CBEPTOYHBIC HEUPOHHBIC CETH?

11. Yro takoe knaccuukanusi B MAITHHHOM 00Oy4eHUH?

12. Yto Takoe HEeWpOHHAs CETh?

13. Yro takoe oOyueHue 6e3 yduTenst B MAIIMHHOM OOy4YeHHUN?

14. Yto Takoe nepcentpoH?

15. YUto Takoe perpeccusi B MAIIMHHOM 00y4eHUn?

16. Yto Takoe GyHKIIUS MOTEPh B HEHPOHHOMU ceTH?

THUITOBBIE 3AJIAHIWS JIJ151 IIPOBEPKM YMEHUU:

3-it Bompoc Owitera (30 GamioB), Bua Bompoca: 3aganue Ha ymeHue. Kpurepwmii: 30 Gamios
MOJTy4aeT CTYACHT MOJIHO M TPAMOTHO PEIIUBIINH 3a/1a4y.

Komnerennusi: IIK-4 Cnocoben paspadarbiBaTh apXUTEKTYpY, AM3aiH, HH(POPMALMOHHOE
ob0ecnieuenue u npororun UC

Ymenue: YMeTb pa3pabarbiBaTh apXUTEKTypy, Au3aiiHa, nH(OpMalHUOHHOE olecredeHue u
npororun UC

3amava Ne 1. 3aganue Ha MalMHHON 0OyueHUe

TUITOBBIE 3ATAHUA VTS [TIPOBEPKU HABBIKOB:

2-i1 Bonpoc Omiera (30 GamnoB), BuA Bompoca: 3ananue Ha HaBbIkU. Kputepwii: 30 6amios
NOJTy4YaeT CTYEHT, PaBHIbHO PEIIMBIIHIA 33/1a4y U IIPOUHTEPIPETUPOBABIINI €€ Pe3yIbTaTHI.

Komnerennus: IIK-4 Cnoco6en pa3padarbiBaTh apXUTEKTYPY, AM3ailH, HH()OPMALMOHHOE
ob0ecnieyenue u npororun UC

HaBbik: Brnanerp HaBbikamMu pa3pabOTKM  apXUTEKTyphl, JAu3aiiHa, WH(OPMALKOHHOTO
oOecnieuenus u npororuna MC

3amanne Ne 1. 3aganue Ha HEHPOHHBIE CETH

OBPA3EIL] BUJIETA

Hanpagnenune - 09.03.03 [Ipuknannas

MUHHCTEPCTBO HAYKH H BEICLIEro 00pasoBaHHs uHbOpMaTHKA
Poccuiickoit ®enepanun
®deepanbHOE FOCYaPCTBEHHOE GI0KETHOR Hpoduns - UHOpMaLMOHHbBIE CUCTEMBI U
O6pa30BaT€HBH0€ YUIpCIKACHUC TECXHOJIOI'IH B praBHeHI/H/I

BBICHICTO O6paBOBaHI/IH

N 2 . Kadenpa maremaTuyecknx MeTOJ0B U
«BAUKAJIBCKHNU I'OCYJAPCTBEHHbBIN o
VHUBEPCHTET U(POBBIX TEXHOJIOTHIA

(PI'BOY BO «BI'Y») I[I/ICHI/IHJ'H/IHEI - Ananus JaHHBbIX U
MalImHHOEe 00ydYeHUe

BUJIET Ne 1

1. Tect (40 GamoB).
2. 3amanue Ha HelipoHHbIe cetu (30 6aoB).
3. 3aganue Ha MamuHHOM 00y4eHue (30 6amoB).

CocraBurenb A.B. baeaxaesa




3aBemyromuii kKadempoi A.B. Pognonos

PaGoyum yueOHBIM IUIAHOM NMPeEAYCMOTPeH JK3aMeH B ceMecTpe 42.
BOITPOCHI JIJ151 IIPOBEPKU 3HAHMIA:

1-i1 Bonpoc G6miteta (40 6amnoB), Bua Bompoca: Tect/mpoBepka 3Hanuil. Kpurepwii: mpaBUIbHBIH
OTBET OlLleHNBaeTCs B 4 Oaa.

Komnerenuusi: IIK-4 Cnocoden paspadarbiBaTh apXUTEKTYpPY, AM3aiiH, HH(POPMAIHOHHOE
obecneyenue u mpororun UC

3nanue: 3HaTh, Kak pa3pabaThIBaTh apXHUTEKTYpy, AM3aiiH, MHPOpPMAIMOHHOE oOecreyeHue u
npototun UC

1. B xakux o6nacTsx npuMeHsieTcss 00ydeHHe ¢ MOAKPEIICHHEM B HCKYCCTBEHHOM MHTEIUIEKTE?
2. Kakas 3agaua MOXKeT ObITh pelieHa ¢ TOMOIIbI0 O0yUYEHUSs C MOAKPETIeHueM?

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

4. Kakue ™Mepbsl MOTyT OBITh MPHUHATHL JJS CIPABEAJIUBOTO M ATHYHOTO HCHOJB30BAHUS
HCKYCCTBEHHOI'O MHTEJIJIEKTa?

5. Kakuie ocCHOBHbIE MPUHIIUIIBI JIEKAT B OCHOBE OOYUEHUS C MOJKPETIEHUEM?

6. Kakue npoGiieMbl MOTYT BOSHHKATh IPU 00yICHUN T€HEPATHBHO-COCTA3aTEIIbHBIX CETEH?

7. Yrto npexacrapusieT codboit 6110k LSTM B pexyppeHTHON HEHpOHHOM ceT?

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

9. YUto Takoe reHepatuBHO-cocTszarenabHbie ceTh (GANS)?

10. Yto Takoe A0ATOCpOUHAs MaMsITh ¢ KOpoTkocpouHou namathio ( LSTM) u kak oHa momoraer
B 00paboTKe MOoCIe10BaTEIbHOCTEH TaHHBIX ?

11. Yto Takoe oOy4yeHue ¢ noAKperaeHuem?

12. Yro Takoe pekyppeHTHas HeiipoHHas ceTb (RNN)?

13. Kakue KOMITIOHEHTHI BKJIIOYAET T€HepaTUBHO-cOCTs3aTenbHas ceTb (GAN)?

14. Kakoil anroputM oOyuyeHHs C TOJKPEIJICHHEM HCHONb3yeTcsl s MPUHATHUS
MOCJIEIOBATEIbHBIX PEIICHUI?

15. Uto Takoe 3TMKa B KOHTEKCTE UCKycCTBEHHOTO HHTemiekTa (UN)?

THUITOBBIE 3AJIAHWS J1J151 IPOBEPKM YMEHUI:

3-it Bompoc Oumnera (30 6amioB), BuA Bompoca: 3agaHue Ha ymeHue. Kputepwmii: 30 GamioB
MOJTy9aeT CTY/CHT IOJIHO ¥ TPAaMOTHO PEIIMBIIUH 3a/1a4y.

Komnerennusi: IIK-4 Cnoco6en pa3padarbiBaTh apXUTEKTYPY, AM3aiiH, HH()OPMALIMOHHOE
ob0ecnieuenue u nmpororun UC

VYMenne: YMeTb pa3palaThiBaTh apXHUTEKTYypy, Au3aiiHa, WHGOpMAIMOHHOE obecreueHue u
nporotun UC

3anmada Ne 1. 3amanne Ha MOCTPOECHHE ANTOPUTMA

TUITIOBBIE 3ATAHIA JUTA ITIPOBEPKH HABBIKOB:

2-it Bonpoc Owmera (30 GamoB), BuA Bompoca: 3amaHue Ha HaBbIKM. Kputepwuii: 30 GamioB
MOJIyYaeT CTY/ACHT NMPaBUIBHO PELIUBIINHN 33/1a4y ¥ IPOMHTEPIPETUPOBABILUI €€ pe3yJIbTaThl.

Komnerennus: IIK-4 Cnoco6en pa3padarbiBaTh apXUTEKTYPY, AM3aiH, HH()OPMALMOHHOE
ob0ecnieuenue u npororun UC

HaBpik: Brnagerp HaBbIKaMu pa3paOOTKH  apXUTEKTYphl, Ju3aifHa, WHGOPMAIIMOHHOTO
oOecnieyenus u npororuna NC

3aganue Ne 1. 3aiaHre Ha HEUPOHHBIE CETH



OBPA3EIL] BUJIETA

Hanpasnenue - 09.03.03 ITpuxnagnas

MI/IHI/ICTepCTBO HE}lyKI/I fI BBICIICTO 06pa3OBaHI/Iﬂ I/IH(i)OpMaTI/IKa
Poccuiickoit ®enepanuu
®denepanbHOE TOCYIaPCTBEHHOE GI0KETHOR Hpoduis - MHGOpMALMOHHBIC CHCTEMbI 1
00pa3oBaTeNbHOE YUPeKICHHE TEXHOJIOTMH B YIIPaBICHUU
" BLICIIIETO 06pasosaHma . Kadenpa maremaTnyecknx METOJ0B U
«BAUKAJIBCKUU I'OCYJAPCTBEHHBIAN - (1) OBEIX TeXHOJIOII
YHUBEPCHUTET» LHQp

(PI'BOY BO «BI'Y») I[I/ICHI/IHJH/IHa - Ananus JaHHBIX U
MAalIMHHOEC O6y‘IeHI/Ie

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Tect (40 GamtoB).
2. 3aganue Ha HelpoHHbIe ceTH (30 OamioB).
3. 3aganue Ha mocTpoeHue anropurma (30 6anioB).

CocTaBuTeib A.B. baeaxaesa

3aBenyromuit kageapou A.B. PoguoHoB

7. llepeyeHb OCHOBHOI M 10NIOJHUTEJILHOMN yueOHOM JUTEPaTypbl, HE00X0AMMOM s
OCBOCHUS TMCUHMILUINHBI (MOYJIs1)

a) OCHOBHAsI JIUTEPATypa:

1. upsies B. WM. Monenu ¢uHaHcOoBBIX pbIHKOB. HelipoceTeBble MeTOIbI B aHaIu3e
(MHAHCOBBIX PHIHKOB. yueO. mocoOue /st By30B. pek. YMO no obpazosanuto/ B. U. llupses.-
M.: KomKnura, 2007.-221 c.

2. bapckuit A. b. HeiipoHHble ceT : pacrio3HaBaHUe, yrpaBieHUe, NpUHIATHE pelieHuil/ A. b.
bapckuii.- M.: ®unancsl u cratuctuka, 2004.-175 c.

3. Ocosckuii C., Osowski S., Pynunckuii 1. /1. HeliponHsle cetu 1i1s1 00pabOTKH HH(POPMAILIHH.
Sieci neuronowe do przetwarzania informacji. Sieci neuronowe do przetwarzania informacji/
CranucnaB OcoBckuii.- M.: ®uHaHcw B cTatucTrka, 2002.-343 ¢.

4. Ocosckuii C., Osowski S., Pynunckuit 1. /1. Heiiponnsie cetu 11st 00paboTKu HHGOpMALINH.
Sieci neuronowe do przetwarzania informacji. Sieci neuronowe do przetwarzania informacji/
CranucnaB OcoBckuii.- M.: ®unancel 1 cratuctrka, 2004.-343 c.

5. Bapckuii, A. b. VICKYCCTBEHHBI HMHTEIUIEKT M JIOTMYECKHE HEHPOHHBIE CETH : ydeOHoe
nocobue / A. B. bapckuii. — Canxkr-IletepOypr : UaTepmenus, 2019. — 360 c. — ISBN 978-5-
4383-0155-4. — Tekcr : anekrponHsblit // [ludpoBoit o6pasoBarenpHbii pecype IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/95270.html (nata ob6pamenus: 20.05.2023). —
Pexxum pocTyna: juis aBTOpU3UP. NOJIb30BaTENEN

6. byiinaueB, C. K. OcHOBBI nporpaMmMupoBanus Ha si3blke Python [DnekTpoHHBIN pecype] :

yuebnoe nocobue / C. K. Byiinaues, H. 0. Boxnar : mox pea. HO. B. IlecnH. — DIIEKTPOH.
TEKCTOBBIE JIaHHBIE. — ExarepuuOvpr : Ypansckuii denepansubiii vausepcurer, O6C ACB,
2014. — 92 C. — 978-5-7996-1198-9. — Pexum JTOCTVIIA:

http://www.iprbookshop.ru/66183.html

7. Bakynenko, C. A. Heiiporusle cetu : yueonoe mocobue / C. A. Bakynenko, A. A. JKuxapesa.
— Cankr-IletepOypr : CaHkT-IleTepOyprckuii rocyaapCTBEHHEIN YHUBEPCUTET MPOMBIIUIEHHBIX
rexgonornii  m gms3aina, 2019. — 110 c¢. — Tekcr : osuexkrpouusii  //  Iudposoii
00pa3oBaTEILHBIN pecypc IPR SMART : [caiiT]. — URL.
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https://www.iprbookshop.ru/102447 html (mata o6pamienus: 20.05.2023). — PexuMm jocTymna:
Juls aBTopH3up. nons3osareneil. - DOI: https://doi.org/10.23682/102447

8. Bacunbes A.H. Python Ha npumepax [DIeKTpoHHBIA pecypc] : IPaKTHYECKHUNH Kypc MO
nporpammupoBanuio / A.H. BacunbseB. — 2-¢ u3a. — DIEKTPOH. TeKCTOBLIe maHHble. — CII0. :
Hayka wu Texmuxa, 2017. — 432 c¢. — 978-5-94387-741-4. — PexuM JjocTyia:
http://www.iprbookshop.ru/73043.html

9. Boponosa, JI. M. Big Data. MeTozbl U cpeacTBa aHanu3a [DICKTPOHHBINA pecypc] : yueOHoe
nocobdue / JI. 1. Boponosa, B. 1. BopoHoB. — DJIeKTpOH. TEKCTOBBIE JaHHbBIE. — M. :
MOCKOBCKHIA TEXHUYECKHMI YVHUBEPCUTET CBsI3H M MHbopMaruku, 2016. — 33 ¢. — 2227-8397.
— Pexxnm goctyna: http://www.iprbookshop.ru/61463.html

10. ITaBnosa, A. M. MckyccTBEHHBIC HEHPOHHEIE ceTU : yuebHoe mocodue / A. W. IlaBmoBa. —
MockBa : Ai IIu Ap Meaua, 2021. — 190 c. — ISBN 978-5-4497-1165-6. — TekcT :
snekTpouHbli // Iludposoii oOpazoBarenpunlii pecypc IPR SMART : [caiitr]. — URL:
https://www.iprbookshop.ru/108228.html (nara oOpamenus: 20.05.2023). — PexumM jocTyma:
JuIs aBTopH3up. nmois3osareneii. - DOI: https://doi.org/10.23682/108228

11. Cenos, B. A. Beenenrne B HEHPOHHBIE CETH : METOAMYECKHE YKA3aHHUS K J1a0OPaTOPHBIM
pabotam no jgucuuiumie «Hedpoundopmaruka» Jjuis cTyaeHToB crnenuansaocta  09.03.02
«Mudbopmanmonnsie cucteMbl U TexHouoruny / B. A. Cenos, H. A. CenoBa. — CapatoB : A#
IIu Op Memmna, 2018. — 30 c. — ISBN 978-5-4486-0047-0. — TekcT : DJIEKTPOHHLIA //
ILudposoii 00pa3oBaTENbHBIA  pecypc IPR ~ SMART : [caiT]. — URL.:
https://www.iprbookshop.ru/69319.html (mara oOpamienus: 20.05.2023). — PexuMm JgocTyma:
JuUls aBTopu3up. nonn3osareneil. - DOI: https://doi.org/10.23682/69319

12. Cupuuenko, A. B. MckyccTBeHHblE HEHPOHHBIE ceTH : OpakThkyM / A. B. CupuueHko. —
Mocksa : Mzgarennsckuii JJom MUCuC, 2022. — 26 ¢. — Tekcrt : snexkrpoHHsli // InbpoBoi
00pa3oBaTEILHBIN pecypce IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/129880.html (mara oOparenns: 25.04.2023). — PexuM gocTyma:
JUI1 ABTOPHU3HUD. OJIL30BaTEIICH

0) AOMOJIHUTEIbHASA JIUTepaTypa:

1. SxwseBa I'. O. HeueTkne MHOeCTBa U HEHPOHHBIE ceTU. yueb. nocodbue/ I'. D. SxbseBa.- M.:
BMHOM, JIa6. 3nanuii, 2006.-315 c.

2. Hlupsies B. N. ®unancoBsie peiHKU. HelipoHHBIE ceTH, Xaoc U HENMHEWHAs AMHAMHUKa. y4eO.
nocoOue Juist By30B. fgonyuieHo YMO no oOpa3zoBaHuio B 00J. MPUKIAAHON MaTeMaTuku. 3.
2-e, uctip. u noir./ B. W. llupses.- M.: IMBPOKOM, 2009.-230 c.

3. lllupsie B. Y. ®uHaHCOBBIE PBIHKU: HEMPOHHBIE CETH, Xa0C M HEJIMHEIHAs NWHAMHKa. y4eO.
nocobue. gomymnieHo YMO no obpa3oBanuto B 00:1. npukiaaHoit matematuku. M3a. 3-e¢/ B. .
[Mupses.- M., 2010.-230 c.

4,

5. Ky3nuenos, B. I1. HelipoHHbIe ceTH: MpaKTUUECKUM Kypce : yueoHoe mocooue / B. I1. Ky3Henos.
— Psszanp : Pasanckuii rocyaapCcTBEHHBIN paguoTeXHUYecKnii yuusepceuret, 2014. — 71 ¢c. —
Texkcr : saekTponHsli // ILudposoii odpasosarenbHblii pecype IPR SMART : [catit]. — URL:
https://www.iprbookshop.ru/121460.html (mara o6pamenus: 20.05.2023). — Pexum jgocrymna:
JUJIs. aBTOPHU3HP. MIOJIH30BATEIICH

6. Mapkyc, I'. McKycCTBEHHBIM HWHTEINIEKT: Tepe3arpy3ka: KaK Cco3JaTh MAaIIMHHBIM pa3yM,
KOTOPOMY JEHCTBUTEILHO MOKHO J0BepsATh / I'. Mapkyc, D. [I»Buc ; nepeBoa B. CkBopIioB ;
o pemakmuei A. MapuenkoBoil. — Mocksa : Anpnuaa [TPO, 2022. — 300 ¢. — ISBN 978-5-
907394-93-3. — Tekcr : snexkrpouublii // Indposoit obpaszoBarensublii pecypc IPR SMART
[caiit]. — URL: https://www.iprbookshop.ru/122525.html (gara o6pamenus: 30.06.2022). —
Pexxnm gocTyna: i aBTOPU3HUP. I0IL30BaTeICH

7. Lzon, M. Kak Alibaba ucmogbp3yeT HMCKYCCTBEHHBIM HMHTEIUIEKT B OM3HECE:. CETEBOE
B3auMoJeicTBre U aHann3 gadHubix / M. 11331 ; mepeBon K. Batoirma. — MockBa : AlbIOHHA
[TaGnumep, 2022. — 360 ¢. — ISBN 978-5-9614-3322-7. — TexkcT : snekTpoHHbIH // IubpoBoi
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o0pa3oBaTeILHbBIN pecypc IPR SMART : [catiT]. — URL:
https://www.iprbookshop.ru/122527.html (mara oOpamenus: 30.06.2022). — PexuM mocTyia:
U1 ABTOPU3UD. HOJIb30BATENIEH

8. Ilepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANUOHHOH ceTH «WHTepHeT»,
HEOOXO0IMMBIX /ISl OCBOEHHSI TUCHHMILIHHBI (MOAYJIsl), BKJIIOYasi NpodecCHOHAIbHbBIE 0a3bl
JAAHHBIX M HHPOPMALIHOHHO-CIIPABOYHbIE CHCTEMBI

JUisi OCBOGHMS IUCIMIUIMHBI OO0YyYaromeMycsi HEOOXOAWMBI CIEIYIOIIUE PEecypChl
UH(POPMAIMOHHO-TEIICKOMMYHUKAITMOHHOU ceTn «THTepHeTY:
— Caiit baiikanbcKkoro rocy1apcTBEHHOTO YHHUBEPCUTETA, ajpec nocrtyma: http://bgu.ru/, nocryn
KPYTJIOCYTOYHBIM HEOTPaHUYCHHBIN U3 10001 Touku MHTEpHET
— Google Akanemus, aapec nocryna: http://scholar.google.ru/. noctyn HeorpaHU4YCHHBII
— BrIcmas mkosia 5KOHOMUKH, ajpec aoctyna: http://www.hse.ru/. mocTyn HeorpaHHYCHHBIN
— M3narensctBO «Jlauby, ampec gocrtyma: http://e.lanbook.com. GecraTHbINM TOTHOTEKCTOBBIN
JOCTYII K 7 KOJUICKITUSM U3]IaTeIILCTBA
— KubepJlennnka, angpec pgocrtyma: http://cyberleninka.ru. moctym  KpyriioCyTOYHBIH,
HEOTPaHWYCHHBIN Il BCEX TOJIb30BaTeIICH, OECIUIATHOE YTCHUE M CKaYMBAHUE BCEX HAYYHBIX
nyOnukanuii, B ToM uucie maker «lOpuamdeckwe HayKW», KOJUICKIHS W3 7 JKYPHAJIOB IO
NPaBOBEICHUIO
— YuebHuKHM OHJAlH, anpec goctyma: http://uchebnik-online.com/. mocTyn HeorpaHUYEHHBIN
— DnexTpoHHO-OubMMoTeyHas cucrema [PRbooks, anpec gocryma: https://www.iprbookshop.ru.
JIOCTYII HEOI'PaHUYEHHBIN

9. MeToauveckne yKa3aHus JAJIs1 00y4AKOIIHUXCSH 10 0CBOCHMI0 TUCHMIIMHBI (MOYJIs1)

W3yuaTh QUCHUIUIMHY PEKOMEHIYETCS B COOTBETCTBHH C TOW ITOCIIEAOBATEIHLHOCTHIO,
KOoTOpass o0Oo3HaueHa B ee cojJepXkaHuW. J[Is yCHemrHoro ocBOEHMsS Kypca oOydaroluecs
JOJDKHBI MMETh TIEPBOHAYaJbHBIE 3HAHWSA B 00JAcTH JIMHEHHOW anreOphl, IUCKPETHOM
MaTeMaTHKH, MATEMaTHYE€CKOTO aHAIN3a, TEOPUU BEPOATHOCTEH U MAaTEMAaTHUECKON CTaTUCTUKH,
O00BEKTHO- OPHEHTUPOBAHHOTO MPOTPAMMUPOBAHUS, YHCICHHBIX METOAOB, 0a3bl JaHHBIX,
aHanu3 OONBIINX JaHHBIX, A3bIK Python, nccnenoBanue onepanui.

Ha nexmusx mpenojaBareib 03ByYMBACT TEMY, 3HAKOMHUT C MEPEYHEM JIUTEPATYPHI 110
TeMe, OOOCHOBBIBAET MECTO M pPOJIb 3TOW TeMbl B JAaHHOM JMCLUIUIMHE, PAacKpbIBaeT ee
NpakTUYecKoe 3HaueHHe. B Xoje neKknuid CTyAeHTYy HEeOOXOAWMO BECTH KOHCHEKT, (GUKCHUpys
OCHOBHBIE ITOHATHS U MPOOJIEMHBIE BOIIPOCHI.

[IpakTryeckne (CEeMHHAPCKHE) 3aHSATHS 110 CBOEMY COJCP)KaHUIO CBSI3aHBI C TEMATUKON
JIEKIIMOHHBIX 3aHATUN. HaunHaTh MOATOTOBKY K 3aHATHIO IEIECO00Pa3HO ¢ KOHCIEKTa JEKIIUH.
3ajaHre Ha TMPaKTUYECKOe (CEMHUHAPCKOE) 3aHsATHE COooO0IaeTcss oO0ydJaromuMcs N0 €ro
npoBesieHus. Ha ceMuHape mpenojaBarenb OpraHu3yeT OOCYXJAEHUE STOW TeMbl, BBICTYyINas B
Ka4ecTBE OpraHW3aTopa, KOHCYJIbTaHTAa M JKCIEpTa Y4eOHO-TIO3HABATEIBHOW JeSITeIhHOCTH
oOyuatorerocs.

N3ydenne quctuminHel (MOIyJisl) BKIIOYAET CaMOCTOSATENbHYIO paboTy 00ydaroerocs.

OCHOBHBIMHU BHJJAMH CAMOCTOSITETILHON pabOThI CTYAEHTOB C y4acTHEM IperoiaBaTeneit
SIBIISTFOTCSL:

* TeKYIIIHE KOHCYJIbTAIUH;

* IpPHUEM U 3aluTa J1abopaTopHbIX paboT (BO BpeMsl MPOBEIECHUS 3aHATUI);

OCHOBHBIMHU BH/IaMU CAMOCTOSITENILHON PaOOTHI CTYACHTOB 0€3 yyacTus MpernoiaBaTeneit
SIBIISTFOTCSL:

* (hopMupoBaHKE U YCBOCHUE COACP)KaHUS KOHCIIEKTA JICKIUI Ha 6a3e peKOMEHI0BaHHOM
JIEKTOPOM Y4YeOHOM JIMUTEepaTyphl, BKIIOYas HWHOOPMAIMOHHBIE OO0pa30BaTEIbHBIE PECYpPCHI
(371eKTpOHHBIEC y4eOHUKH, SJICKTPOHHbIE OMOIMOTEKH U Jp.);

* CaMOCTOSITENIbHOE H3yYeHHE OTIENbHBIX TEM WJIM BOINPOCOB MO Yy4YeOHUKAM WIIU
y4eOHBIM TTOCOOHSIM;
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* IOJITOTOBKA K CEMUHApaM U JIaOOpaTOpHBIM paboTam;

* BBIIOJIHEHHE OMAIIHUX 3aJaHUN B BHJC DPEIICHHUS OTACTBHBIX 3a1ad, MPOBEACHHS
TUIIOBBIX PAcCYeTOB, PACUYETHO-KOMIBIOTEPHBIX M WHAMBHIYaIbHBIX Pa0OT IO OTIEIbHBIM
pazzenam coaep KaHus JUCLIUILINH U 1.

10. Ilepeyens MHPOPMALMOHHBIX TEXHOJIOTMI, HCIOJIb3yeMbIX IIPH OCYILLIECTBJIEHUHU
00pa30BaTeJbLHOI0 NMPOoLEcca Mo JAUCHUIINHE (MOYJII0), BKJIIOYAs NlepeYeHb
NMPOrpaMMHOI0 o0ecreyeHnst

B ydeGHOM mpoliecce UCoIb3yeTces ciaeaytoliee NporpaMMHOe o0ecTieueHue:
— Visual studio,
— Moaymu: matplotlib, Mlxtend, PrefixSpan, NumPy, pandas, scikit-learn, SciPy, TensorFlow,
s3b1ka Python,
— Python,
— MS Office,

11. Onucanne MaTepuaJbHO-TeXHNYECKOH 0a3bl, HE0OXO0AUMOIi VI OCYIIeCTBJICHHUS
00pa3oBaTeILHOIO MPoUEcca MO0 AMCHHUILINHE (MOLYJII0):

B yuebHOM mporiecce ucoib3yercs ciaeayoliee 000pya0BaHue:
— IlomerneHus 17151 CAMOCTOSITENIbHON pabOThI, OCHAIIICHHBIE KOMIIBIOTEPHON TEXHUKOMH C
BO3MOXKHOCTBIO TIOJIKITFOUeHHS K ceTr "MHTepHeT" 1 00ecnieueHrneM J0CTyIa B AJICKTPOHHYIO
nH(}OpPMalMOHHO-00pa30BaTENbHYIO CPENY BY3a,
— YueOHble ayTUTOPUU 7Sl IPOBEACHHUS: 3aHATHH JIEKIIMOHHOIO TUIIA, 3aHATUH CEMUHAPCKOTO
TUIIA, MPAKTUYECKUX 3aHITUI, BBIMOJIHEHHSI KYPCOBBIX pabOT, IPYNIOBBIX U UHIUBUIYATbHBIX
KOHCYJIbTAIMH, TEKYILIEro KOHTPOJIS U IPOMEKYTOYHOM aTTeCTalliH, YKOMIUIEKTOBaHHBIE
CHeLMaTU3UPOBAHHON MEOEIbIO U TEXHUUECKUMU CPe/ICTBAaMH 00yueHUs,
— MynbTHUMe THHBIN KJTAcc,
— Kabunet nH(popMaiMoHHBIX TEXHOJIOTHH B MPOhECCHOHATBLHON AEATEIbHOCTH,
— KoMnbroTepHsIi Ki1acce,
— JIabopartopust MH(popMaIIMOHHBIX TEXHOJIOTHI B PO ECCHOHATBHOMN 1€ATEIbHOCTH



