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[Iporpamma cocrasiena B coorBercTBur ¢ @I'OC BO no nanpasnenuto 09.03.03
[Tpuxnaguas uHPOpMATHKA.

Astopsl A.B. baeuxaeBa, Ponnonos A.B.

PaGouas mporpamma o6cykaeHa 1 YTBEPKICHA HA 3aceTaHuH KadeaIpbl
MaTEeMaTHYECKUX METOOB U ITU(PPOBBIX TEXHOJIOTHIMA



1. Hesn n3yyeHns JMCHUIIHHBI

@dopMupOBaHUE 3HAaHUM, yMEHUH U HABBIKOB pPAa3pabOTKM M UCIOJIb30BAaHUS B
npodeCCHOHATBHON AEATENbHOCTU. TEXHOJIOTHI MCKYCCTBEHHOTO MHTEIIEKTAa U PEaT3yIOLINX
UX NIPOTrPAMMHBIX CPEICTB.
3aaui OCBOEHMSI IUCHUIUINHBIL:
- O3HAKOMJICHHE C pa3jIMYHbIMHU HalpaBICHUSIMH B HEMPOHHBIX CETAX, YriyOJeHHOE H3ydyeHHue
APXUTEKTYp HEHPOHHBIX CETEM,
- BBIpabOTKa METOJUKU HEHPOCETEBOTO MOIETIMPOBAHNUS IIPOLIECCOB
- U3y4eHHE Pa3IMYHBIX METOAOB U MOAX0/I0B K 00y4eHHIO HelpoceTei
- OBJIAJICHME METOAAMU TEOPETUYECKMX M SKCIIEPUMEHTAJIbHBIX MCCIeI0BaHUNH B 001acTu
MHTEJJIEKTYaJIbHBIX CUCTEM U TEXHOJIOTUIA;
- UMEeTh CHIOCOOHOCTh pa3pabarbiBaTh TpeOOBaHUS U IMPOEKTUPOBATh IMPOrpPaMMHOE
o0ecreyeHue, pean3yollee HeHPOCETEBbIE METOIbL;
- BIAQACTb METOJAMU IPAKTUYECKOIO IPUMEHEHHUsS HEHPOCETEBBIX TEXHOJIOTMH IIpH
IPOEKTUPOBAHUU ITPOIPAMMHOT0 OOecreueHuss THPOPMALMOHHBIX CUCTEM;
- IIOHUMaTbh, pa3padaTbiBaTh W APTYMEHTUPOBAHO IPUMEHATH METOJbl TECTUPOBAHUS U
IPOBOAMTH TECTUPOBAHUE U UCCIIEIOBATh €TO PE3YJILTATHI;
- pa3pabarelBaTh MaTeMaTHMYECKOE M IpOrpaMMHOE oOecnedeHue Ui 3a7ad IOJIydeHus,
HAKOIUICHUS W XpaHCHHWS [aHHBIX B COBPEMEHHBIX 0a3aX [aHHBIX W XpaHWIUIIAX, -
ONTUMHU3UPOBATh 3AIPOCHl IPU H3BJICUYEHUHM JAHHBIX B Ipolecce OO0y4YeHHS U TECTHUPOBAHUS
pe3yIbTATOB.

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

Komnerenunu ody4amwierocs, popMmupyembie B pe3yJibTaTe 0CBOCHUS

JUCIHININHBI
Kon
KOMIICTCHIINH 110 KOMHGTGHHI/ISI
®I'oC BO

CriocobeH mpoBOAUTH aHAIU3 TIPEIMETHON 00J1aCcTH, OM3HEC-TIPOIIECCOB U
IK-1 TAaHHBIX JIJIS] TOCTAHOBKY 33/1a4 aBTOMATU3AIMH U TIOJITICPKKU
YIPABJICHUYECKUX PEIICHUI

CTpyKTypa KOMNETCHIIUH

Komnerennus dopmupyembie 3YHbl

3. 3HaTh METO/Ibl aHAJIM3A MPEAMETHON 00J1acTH, OU3HEC-
[IPOLIECCOB U JAHHBIX JUIsl TOCTAHOBKH 33/1a4 aBTOMAaTU3alIUN
U TIOJIIEPKKU YIIPaBICHUECKUX PELICHUM

Y. YMeTh MpOBOIUTH aHATU3 MPEMETHOM 001acTH, Ou3HeC-
[IPOLIECCOB U JAaHHBIX JUIs IOCTAHOBKH 3a/1a4 aBTOMAaTU3aLAN
1 TIOJIICPKKHU YIIPaBICHYECKUX PELICHHH.

H. VIMeTb HaBBIKM aHaIM3a MpeMEeTHOM 001acTu, Ou3Hec-
[IPOLIECCOB U JAHHBIX JUIsl TOCTAHOBKH 33/a4 aBTOMATHU3alUN
U TIOJIEPKKHU YITPaBICHYECKUX PEHICHUH.

[1K-1 Ciocoben mpoBOaUTh
AQHAJIU3 MPEAMETHOIN 00acTy,
OM3HEC-TIPOIIECCOB U TAHHBIX IS
[IOCTAHOBKH 3a1a4
ABTOMATH3AIMH U TTOICPIKKH
YIIpaBIECHYECKUX PelIeHUI

3. MecTo AMCHMILIMHBI (MOAY 1) B CTPYKTYpe 00pa3oBaTe/bHOI NPOorpaMMsl

[Mpunannexxuocts auctuiumabl - BJIOK 1 JUCHUTUIMHBI (MO YJIN): DnexktuBHas
IUCLIUILINHA.



[IpenmecTByronye AUCHUILTAHBI (OCBOCHHE KOTOPHIX HEOOXOIUMO ISl YCIEUTHOTO
ocBoeHusi nanHoi): "basbr manubix", "IlporpammupoBanue”, "f3pik Python", "IIporpammuas
unxeHepus", "Teopus BeposTHOCTE M MareMmarudeckas crarucrtuka', "MccinemnoBaHue
onepanwuit", "KosmuecTBeHHBIN aHAIN3 U HHTEPIPETANus JaHHBIX ", "AHanu3 00JbIIUX JaHHBIX"

4. O0beM QUCHUNIMHBI (MOAYJISA) B 32a4€THBIX €IMHULAX C YKa3aHHEM KOJIMYeCTBa
aKajgeMHYecKHX YacoB, BblJIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4aomuxcs ¢
npenojaasaresieM (10 BHAaM y4eOHbIX 3aHATHII) U HA CAMOCTOSITEJILHYIO Pa0doTy
o0yJaromuxcs

OO01mmast Tpy10eMKOCTh TUCIUTUIINHBI COCTaBisIeT 6 3a4. ef.,216 Jacos.

Bt yue6Hoii paGoTs! KonunuaectBo yacos | KonnuecTBo yacos
(oynas ®O) (3aounas ®O)
KonTaktHasi(ayauropHasi) pabota
Jlekuun 28 22
[TpakTnueckue (cem, 1ab.) 3aHATUSA 42 26
CamocTosTenbHas paboTa, BKIIOYast MOATOTOBKY K 146 168
PK3aMEHaM U 3a4eTam
Bcero yacos 216 216

5. Conep:kanne IuCHUIIMHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jiesiaMm) ¢
YKa3aHHeM OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKHX YaCOB U BUI0B Y4eOHBIX
3aHATHH

5.1. Conep:xanue pa3iesioB TUCUUIIMHBI

3aounas popma o0yueHnus

No Pasies u Tema Ceme-| TTexk- Cemunap| Camo- |B HHTepa- ®opmbI TEKYyLIET0
u/n SN or - Jlabopart.| cTOAT. | KTHUBHOM KOHTPOJIA
et pu IIpakTnu. pa6. popme ycneBaeMoCTH
Beenenue B
| JACKYCCTBEHHBIA A1 ) 0 2 0
WHTEJJIEKT 1 HEMPOHHbIE
CeTH
b OCHOBBI MAaIIMHHOTO 41 ) 4 2 0 JlaboparopHnast
00y4YeHHUs pabota Nel
JlaboparopHnas
3 Beenenue B HEMpOHHBIE 41 5 6 2 0 pabota No2.
ceTH Jlaboparopnas
pabota Ne3
['mybokoe oOyueHue u TaGopaTopHas
4 cBepTOUHBIE HEMpOHHBIE (41-42| 2 4 22 0 paTop
pabota Ne4
ceTH
PexyppeHTHBIE
S  |[HEHpOHHBIE CETU U 42 2 4 20 0
LSTM
[ 'eHepaTHBHO- Hagg (I)) ?;(J)\%;aﬂ
6 |cocTsA3aTenabHbIE CETH 42 6 2 20 0 P o
(GANs) JlaGopaTopHas
pabota Neb6
7  |OOy4enwue ¢ 42 4 4 20 0 JlaGopaTopHas




e Pasien 1 Tema Ceve-| Tek- Cemunap| Camo- |B HHTepa- DopMbI TEKYLIETO
w/ O or - JlaGopar.| cTOAT. | KTUBHOI KOHTPOJIA
et p IlpakTu4., pa6. ¢opme yCneBaeMoCTH
MOIKPETIIICHUEM pabota Ne 7.
JlaGopaTopHas
pabora No 8
g [mKaM 42 | 2 2 20 0
OTBETCTBEHHOCTH B U
NTOI'O 22 26 168
Ounas ¢popma o0y4eHus1
Ne Pasien u Tema Cene-| Tek- Cemunap| Camo- |B HHTepa- @®opMbI TEKYLIIETO
/i O or - JlaGopar.| CcTOAT. | KTUBHOI KOHTPOJIA
et p o IlpakTu4., pa6. dopme yCneBaeMoCTH
Beenenue B
| [ackyccTBeHHbIR 41 ) 4 14 0
WHTEJUICKT U HEHPOHHBIE
ceTH
) OCHOBBI MAIIMHHOTO 41 4 2 18 0 JlaGopatopHnas
o0ydeHus pabota Nel
JlaGopaTtopHas
3 BBeneHre B HEHpOHHBIE 41 6 2 17 0 pabota No2.
ceTH Jlaboparopnas
pabora No3
['myOokoe oOydyeHue u TaGopaTopHas
4 cBepTOUHBIE HellpoHHBIE (41-42| 4 8 17 0 patob
pabota Ne4
ceTu
PexyppeHTHBIE Hagg (I;) ?;(J)\E)I;aﬂ
S |HEHpPOHHBIE CETH U 42 4 4 20 0 P -
LSTM JlaGopaTtopHas
pabota Neb6
[ eHepaTHBHO- 11a6
6 [cocTs3aTeNbHbIE CETH 42 2 4 20 0 aa g (F)) ?;?\E)H;l &
(GANs) p °
7 OOyueHnue ¢ 47 4 4 20 0 JlaGopatopHas
[10JIKpEIJICHHEM pabora Ne 8
g |THKan 42 | 2 2 20 0
OTBETCTBEHHOCTH B U1
NTOTI'O 28 42 146

5.2. JIeKuMOHHBIE 3aHATHS, UX COJEePKAHUE

Ne HanmenoBanue
Conepxanue
1/ pa3ziesIoB U TEM
Onpenenenue u VcKyCCTBEHHBIN MHTEIIEKT: UCTOPHS, Pa3BUTHE, IEPCIIEKTUBBI.
ucropust U u Uro npencTapiseT co00i HCKyCCTBEHHBIN HHTEIUIEKT. OTiindne
1 HEUPOHHBIX CETEM. WU ot HelipoceTeil u MamMHHOTO 00yueHus. PazHuiia Mexay

OCHOBHBIE IPUHLUIIBI [ICKYCCTBEHHBIM M €CTECTBEHHBIM MHTEIIEKTOM. [Ipumenenne MU
u npuMmeHnenuss UM u B coBpeMeHHOM ku3HU. BiausiHue Ha pa3inuuHbie 00JacTH.
HEUPOHHBIX CETEN [lepcrieKTHBBI pa3BUTHUS UCKYCCTBEHHOIO MHTEIUICKTA.

OcHoBbl MammHHOTO  |Pasznuuue mexay MU, MmammuHHbIM 00ydeHHeM, TITyOUHHBIM
oO0yuyenus. OOyueHne |00ydeHHeM u HeHpOHHbIMHU ceTsaMu. [Ipumeps! ucnonb3oBanus M1,




/o

HaumenoBanue
pa3ziesIoB U TEM

Coneprxanue

c yuutenem u 0e3

MO u I'O. Mammnnoe obydenue. ['my6okoe oOyuenune. OCHOBHbBIC

YUUTESL. 3a]a4i ¥ METOJIbl MAIIMHHOTO 00y4eHus: OOyueHue ¢ yuureneMm u
Kiaccudukanus u oOyuenue 6e3 yuutens. Perpeccus. Kmaccudukarmms.
perpeccus Knactepusanusi. AHCaMOJIMPOBaHKUE B MAIIIMHHOM OOy4YeHUH.
Komuter OonbimmuacTBa. barrunr u Oyctuar. CirydaiiHbli Jec.
[TpoGnema nepeoOydenus. [Ipuunnbpl nepeoOydeHus. 3aMeyaHue o
yrciie o0ycnoBieHHOCTH. COKpalleHrne Yucia napaMeTpoB 1
«ycazka» KodpGUIHeHToB. BrIOOp MOAMHOXKECTBA IPU3HAKOB.
[TepeoOydeHue u
3 Perynsapuzamnus A.H. Tuxonosa. 'pebHeBas perpeccus u
perynspuzanus
CHUHTYJIsIpHOE pasniokeHue. [IpopexuBanue. DPdexT ot
npopexxuBanus. VIckyccTBeHHOE yBeln4YeHne 00yyJaromen
BBIOOPKU. [ eHepalys CHHTETUUECKUX JIaHHBIX.
VcTopust pa3BUTHS HEMPOHHBIX ceTeil. OCHOBHBIE KOMITOHEHTHI
HEUPOHHBIX CeTe. Pa3mnyHbIe TUIIBI HEMPOHHBIX CETEH.
I [lepcentponbl. MHOTOCIOHBIE TTEpCENTPOHBI. PeKyppeHTHBIE
p yp HelpoHHbIe ceTH. CBEPTOYHBIC HEUPOHHBIE ceTH. [ Ty0oKoe
4  |mpuHLHUIIBI paOOTHI
. . oOyueHue. ['eHeTHUecKHne anropuT™Mbl. ABTOIHKOIEpPHl. MeToabl
HEHPOHHBIX CeTel . .
00y4eHus1 HeHPOHHBIX ceTeil. OOpaTHOE pacpoCTpaHEHUE
omnOKu. CTOXaCTHYECKUN IpaJUeHTHBIN CIycK. | paineHTHBIHI
OYCTHHT.
AKTUBALIMOHHBIE Oyukuus aktuBanuu (activation function). @ynkuus notepu (loss
5 |byskuum, pynkuun - (function). I'imyOokue HefiponHbie ceTH. [IpoKisaThEe pa3sMEepHOCTH.
[OTeph Kommpomucec.
O6paTHoe OOyueHnne HeHpOHHBIX ceTei. OOpaTHOE pacrpocTpaHEHHE
P omnOku. OOydeHne HeHpOHHBIX ceTei. ['palueHTHBIN CITyCK.
pacpocTpaHEHUE . .
6 OLOKIL 11 OO0yuenue HeHpOHHBIX ceTei. DyHkuus omuOku. MeToz
. o0paTHOro pacnpocTpaHeHus omuoOku. [Ipumep pacueToB amns
PaJIMEHTHBIN CIYCK
MeT0J1a 00pPaTHOTO PacPOCTPAHEHUS OIIHOKH.
Deep Learning. OcHoBHas joruka. Kparyaiimas ucropus. Kak
YCTPOEHBI MHOTOCJIOWHBIE HEHpOHHBIE ceTH. Kak o0y4arT
[IpuHIMIBI TTTyOOKOTO[” ~ .. . s
7 0GVICHILS Heiipocetu B deep learning. I'ie mpumensiercs deep learning.
yi Marunnebii nepeBoji. KommnberotepHoe 3penne. CUHTE3 U
acCro3HaBaHHUE peun
Kaxk cBépTOUHBIC HEHPOCETH UMUTHPYIOT paboTy Mo3ra. CTpykTypa
CBepTouHbIE CBEPTOYHOMN HEHPOHHOU ceTu. [lapameTphl B CBEPTOUHOU
8 |HEHMPOHHBIE CETH U UX HEMPOHHOU CETH. APXUTEKTYpPbl CBEPTOUYHBIX HEUPOHHBIX CETEH.
[TPUMEHEHHUS cnonb30BaHne CBEPTOUHBIX HEUPOHHBIX ceTel. C KakuMu
3a/layaMy CBEPTOYHBIE HEHPOCETH HE CIIPABJISIOTCS.
PexyppenTHas HeiiponHast ceTb (RNN): Buabl, o0yuenue,
npuMepsl. UTO Takoe peKyppeHTHas HEMpOHHas ceThb. [ e
[IpuHIMIBI paOOTHI PHMEP PeKyppert P a
9 IneKVPDEHTHELX MCIIOJIb3YIOT PEKYpPPEHTHBIE HepoceTH. SI3bIkoBOe
P vyp p . MOJICTIMPOBAHKE U TeHEPALMs TEKCTOB. MamnHHbIN nepeBod. RNN
HEHPOHHBIX CeTel
U1 MalIMHHOTO NiepeBoja. PacrioznaBanue peun. ['enepanus
onucanus nzoopaxxenuit. Ooyuenne RNN. Moandukanmu RNN.
LSTM — HelipoHHas CETh C IOATOW KPAaTKOCPOUHOUN MaMSIThIO.
JlonrocpouHas naMsTh .
. PexyppeHTHBIE HelipoHHbIe ceTu. [Ipobiiema 10arocpouHbIX
10 |c KOpOTKOCPOUHOM o
namsibio (LSTM) cBs3eil. Cetu LSTM. Ipuntun pabotet LSTM cetu. [Tomarosas
cxema pabotsl LSTM cetu. [Ipumepst LSTM
1 [Tpunnumne! padotel 1 |Generative Adversarial Nets (GAN). [Topoxnaromue

M CIIOJIb30BaHUA

cocTs3arenbHble ceTh. [locranoBka 3agaun u Metoll. MUHTYUTHBHBIN




Ne HammenoBanmne
/1 pa3esioB U TeM

Coneprxanue

GANSs. O0ydyeHue u  |mporiecc TpeHUpOoBKU. OpuruHanbHbIN aroput™ ooydenus GAN.
npoomemsr GANs [Tpo6nemsr 00yuenuss GAN. Komnarnc moz. [Ipobiema

ctabmibHOCTH 00ydueHus. [IpoGiema 3anmyTeiBanus. [Ipobiaema
CBSI3AaHHOCTH XapaKTEPUCTHUK.

OcHoBHble npuHLUITEL [(O0ydeHue ¢ noakperienneM.Kparkas ucropust o0yueHus ¢

13 |oOyuenus ¢
nojkperuieHueM B 1N

| |4 JIIOpUTMBL noakpernaeHueM. Cpena u arent. Crucrema NOJgKperieHus u eé
00yueHus ¢ Bubl. Peanusanuu. Cucrema noakperuieHus u e€ Buabl. Anbda-
[10/IKPEITICHUEM cucTeMa NoJKperieHus. ['amma-cucrema noaKpenieHusl.
OOyuenue ¢ noakperieHueM. Ilpaktuyeckoe npuMeHeHue
[[pumenenue Y1 KD p P

00ydeHUs C TOJKPEIUIeHnEM. PeKOMEHIaTeIbHBIE CUCTEMBI.
[Ipumepsl. YpaBiieHue 6€CruIOTHBIMU TPAHCIIOPTHBIMU
cpeactBaMu. OXJIaxxJeHUE J1aTa-1IEHTPOB

14041

JTHUKA U
14 |0TBETCTBEHHOCTE B

JTUYHOE IPUMEHEHUE UCKYCCTBEHHOI'O MHTEJIICKTA.
OtBerctBeHHOCTh M. CTenens npo3paunoctu UU. [Ipeas3sarocts
anroputmoB. Hanexxnocts UU. IIpuBaTHOCTS MH(DOpMaINH,
[TOJIY4EHHOM C IIOMOIIbIO aHAIN3a METAJaHHBIX.

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

Ne paznena u
TEMBI

Copepxanvie u (HOpMBI IPOBEACHUS

Beenenue B MamMHHOE 00yueHue. VICKyCCTBEHHBIM HHTEIIEKT: UCTOPHS,
pa3BUTHE, EPCIEKTUBBI. UTO MpeaCTaBseT cO00M NCKYCCTBEHHBIN MHTEIIEKT.
Otmuuue VU ot Helpocereli u mamnaHoro ooyuyenus. [Ipumenenue N B
COBPEMEHHOM KU3HU. llepcreKTuBbI pa3BUTHS UCKYCCTBEHHOIO MHTEIUIEKTA.
dopma npoBeeHus: JabopaTopHas padbora.

BBenenue B MammHHOe o0ydenue. O6ydenue ¢ yuutenem. Pazmuuune mexnay U,
MaIIMHHBIM 00y4YeHHEM, INTyOMHHBIM 00yYeHHEM U HEHPOHHBIMU CETSIMHU.
[Tpumeps! ucnons3zoBanus M, MO u I'O. Mammunnoe oOyuenue. I'mybokoe
oOyudenre. OCHOBHBIE 33/1a4U U METO/1bl MallIMHHOTO 00y4yeHus. O0yueHue ¢
yuutenem. Popma mpoBeeHUs: JabopaTopHas paboTa.

Brenenue B MamuuHoe oOyuenne. OOydenne 0e3 yuutens. OCHOBHBIC 3a/1a4d U
METO/IbI MAaITMHHOTO 00yueHus O0yuenue 6e3 yuutens. @opma MpoBEACHUS:
nmabopaTopHasi pabora.

Beenenue B mammHHoe o0yuenue. Knaccuduxanns. OCHOBHBIE 32141 U METOJIbI
MamHHOro oOyuenusi. Knaccuduxanus. Knacrepusanus. AHcamOirpoBaHue B
MalmHHOM o0ydyeHuu. Crmydvaiinslii nec. @opma nposeneHus: sadbopaTopHas
pabora.

Beenenue B mammHHOe o0yuenue. Perpeccus. Mammnanoe o0ydeHue u
HelipoHHbIe ceTH. OCHOBHBIC 33]Ja4H U METOJbI MAITTHHOTO 00YUEHUSI.
Perpeccusi. Dopma npoBenenus: 1adboparopHasi padoTa.

Beenenue B mammHHoe o0yuenue. [lepeoOyuenue u perymnspuszanus. [Ipobaema
nepeodydenus. [Ipuunnel nepeoOyueHus. 3amedanue o0 yucie 00yCIOBICHHOCTH.
CokpallieHre 4nciia mapaMeTpoB U «ycajakay Ko3dduureHto. Beidop
MoAMHOKeCTBa npu3HakoB. Forward stepwise. Perynspuzanust A.H. Tuxonosa.
['peOHeBast perpeccusi U CUHTYIISIpHOE pazioxeHne. Dopma NpoBeeHNS:
nmabopaTopHas pabora.

APXUTEKTYpa ¥ IPUHLIHUITEI paOOTHl HEHPOHHBIX ceTeil. MicTopust pa3BuTHs

HEUPOHHBIX ceTeil. OCHOBHBIE KOMIIOHEHTHI HEHPOHHBIX ceTel. Pa3nyHbie THUIIBI




Ne paznena u
TEMbI

Copneprxanue u GOpMBbI IPOBEACHUS

HelipoHHbIX ceTei. [lepcenTponbl. MHOTOCIOMHBIE IEpcenTPOHbL. PekyppeHTHbIE
HelipoHHbIe ceTh. CBEpTOUHBIE HElipoHHbIE ceTu. Dopma rpoBeIeHus:
mabopaTopHas padbora.

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

ApPXUTEKTYpa ¥ IPUHLIHUIIBI pabOTHl HEHPOHHBIX ceTell. [ mybokoe oOydeHue.
['eHeTHYECKUE ATOPUTMBL. ABTOAHKOEPHl. MeTOo1bI 00ydeHHsI HEHPOHHBIX
ceteit. OOpatHoe pacnpocTpaHeHue omnOKkU. CTOXaCTUYECKUN IPaIueHTHBIN
cnyck. ['paguentnsiit 6yctunr. ®opma nposenieHus: tadboparopHas padoTa.

OO6patHOE pacpocTpaHEeHUE OMUOKHU U TPAJAUCHTHBIN CITyCK. DYHKIUA
akTuBanuu (activation function). O6paTHOe pacpoCTpaHEeHUE OLIUOKH.
['panuentrblii cnyck. @ynkius notepu (loss function. dopma npoBeaeHus:
nmaGopaTopHas padbora.

[Tpuniune! rmydokoro oOyuenus. Deep Learning. OcHOBHasI JTOTHKA.
Kparuaiiimas ncropusi. Kak yctpoeHsl MHOToCI0iHBIE HelipoHHbIe ceTh. Kak
oOyuaroT Helipocetu B deep learning. I'ne mpumensiercst deep learning.
MammnHbi nepeBoj. KommnbeiotrepHoe 3perne. CHHTE3 U paclio3HaBaHUE PEUH.
Dopma nposeaeHus: 1abopaTopHas padbora.

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

CBepTOUHBIE HEHPOHHBIE CETH U UX IPUMEHEHUs. Vcnonp3oBanue cBEPTOUHBIX
HellpoHHBIX ceTel. C KakMMHM 3a/1ayaMH CBEPTOUYHBIE HEHPOCETH HE CIIPABIISIOTCS.
dopma npoBesieHus: 1abopaTopHas padora.

3amura 1abopaTopHbIX padoT. CTYAEHTHI 3alIMIIAIOT JIA00PATOPHBIE PAOOTHI.

[TpuHIMIBI pabOTH PEKYPPEHTHBIX HEHPOHHBIX ceTell. PekyppeHTHas HelipoHHas
ceTb (RNN): Bunb1, 00yuenue, npumepsl. YTo Takoe pekyppeHTHasi HeMpOHHas
ceThb. | 1e UCIONB3yIOT PEKYPPEHTHBIE HEUPOCETH. SI3BIKOBOE MOJAEIUPOBAHUE U
reHepanus TekcToB. MammuHbA nepeBoa. RNN 1 mammHHOr0 nepesoaa.
PacniosHaBaHue peun

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

JlonrocpoyHast maMaTh ¢ KOpoTkocpouHoi namsteio (LSTM). LSTM —
HEHPOHHAs CETh C IOJITOM KPaTKOCPOUYHOM NaMAThI0. PEKyppeHTHBIE HEMPOHHBIE
cetu. [Ipo6nema nonrocpounsix ceszeit. Cetu LSTM. Ilpunnun pa6otrst LSTM
cetu. [lomarosas cxema padotsl LSTM cetu. I[Ipumepsr LSTM. ®@opma
MpoBeeHMS: JabopaTopHas padora.

[Tpuniuns! padboTsl ¥ ucnoib3oBanus GANs. O0ydenue u npodaemsr GANSs.
Generative Adversarial Nets (GAN). I[Topoxxaatommue cocTsi3aTeIbHbIE CETH.
[TocTtanoBka 3aauu 1 MeToJ. Popma mpoBeeHus: 1aboparopHas padoTa.

[Tpunumne! padotel 1 ucnonb3oBanusd GANs. O6yuenue u npodiembl GAN.
VHTYUTHUBHBIN MTporiece TpeHUpoBKU. OpUruHaAIbHBIN anroput™ ooydenuss GAN.
[Tpo6siembr 06yuenust GAN. Komarnc mon. Ilpobiema crabunbHOCTH 00yUeHUS.
[Tpo6nema 3anmyteiBanus (IIpoGnemMa cBsI3aHHOCTH XapakTepucTHk). [lpumenenue.
dopma npoBeaeHU: JabopaTopHas padbora.

OCHOBHBIE TIPUHIHIIBI U AITOPUTMBI 00yUeHHsI ¢ IoKperyienneM. [Ipumenenue
00ydeHus ¢ noakperieaneM B M. O6ydenue ¢ moakpermienneM. Cpeia ¥ areHr.

Cucrtema nojkperieHus u e€ Buabl. Peannzanuu. Anbda-cuctemMa NoaKperneHus.




Ne paznena u
Copneprxanue u GOpMBbI IPOBEACHUS
TEMBI

["amma-cuctema noakpermienusi. @opma npoBeneHus: 1abopaTopHas padoTa.
[Ipumenenue o0ydenus ¢ noakperuienuem B M. O0yuenune ¢ moaKkperieHueM.

7 [IpakTHyeckoe mpruMeHeHne 00y4YeHus ¢ MOAKpeIyIeHneM. PekomenjarensHbie
CHCTEMBI.
dopma mpoBeneHus: 1abopaTopHas padoTa.
3aKIIIOYUTEIBHOE 3aHATHE. 3alUTa J1a00PATOPHBIX PA0OT U BBICTYIIICHUS C

8 nokiaagamu. @opma nposenenus: Jluckyccus (CTyA€HTHI BEICTYIAIOT C
TTOKJIaIaMu ).

6. DOHJ OIEHOYHBIX CPEeIACTB /JIA MNPOBEACHUS TMPOMEXKYTOYHOM AaTTECTAUWM 10

AUCIHHUILIMHE (MOJHBIH TEKCT NPUBEAEH B NPUJI0KEHUH K padoueii mporpamme)

6.1. Tekymuii KOHTPOJIb

KOHTpOJ’[LHble 3aJaHud UJIH
HHbIC MaTepHaJIbl,
Onucanne
Sranb HeoOX0AMMBbIe JUIST OLIEHKH HoKazaTeTel 1
(1)0 MHDOBAHMS 3HAHUH, YMeHMii, HABBIKOB KDHTEDHER
PMHP [epeyens (3yHbI: H (WIH) ONbITA purep
Ne KOMIIeTEHIH I 3.1...3 eSITEBHOCTH oueHuBANMS
(4 (opmupyembix (3.1...3.n, > KOMINeTeHuuii Ha
(Tema u3 N XAPAKTEPU3YIOUMX ITAMbI
n/n Goucii KOMIIETeHIIMi V.1...Y.n, (bopMmpoBanus PA3IMYHBIX 9TANaX HX
paooueun . $hopmupoBanus,
no ®I'OC BO H.1...H Il) KOMIIETeHIHii B Ipoiecce
InporpamMmmabl elloce L .| omucaHue mWIKaJ
O0CBOCHMUSA Oﬁpa30BaTeJ’ILHOI/l 100
[[HCHHHJII/IHLI) nporpamMmMsl OueH“Bam.d,ﬂ (no )
0aNIBHOI HIKaJIe)
(HaumenoBanue
OLEHOYHOTI'0 cpez[cnza)
3.3HaTh METObI OCHOBHBIMH
aHaJIM3a MPEeIMETHON KpUTEPUSIMHU
o0OtacTu, Ou3HeC- OLIEHKH
[POLIECCOB U JAHHBIX BBIIIOJIHCHHOM
IIJIST [IOCTAaHOBKY 33129 CTYJIEHTOM U
aBTOMAaTH3aLNH 1 MpeCTaBICHHON
MO0IJIEPIKKU TSI IPOBEPKH
YIpaBIeHYECKIX paboThI SBISIOTCS:
[peleHu i CremneHb
Y.YMeTb NpoBOAUTH COOTBETCTBUS
AHAJIN3 IPEMETHOM BBITIOJITHEHHOTO
o0OacTu, Ou3HeC- 3alaHusA
2. OCHOBEI [POLIECCOB U JAHHBIX IIOCTaBJICHHBIM
JlabopaTopHas paboTa
1 |[MamIMHHOTO T1K-1 1T HOCTAHOBKMU 3a1a4 Nol TpeOOBaHUIM
0OyUeHUS ABTOMAaTHU3AIUU U - CTpyKTYypUpOBaHU
[OAJIEPIKKHI eu
YIpaBJIEeHYECKUX KOMMEHTUPOBaHUE
[peIIeHUIA. nabopaTopHOH
H.1meTs HaBbIKK paboThI
aHaJM3a MpeaMEeTHON YHHUKaNbHOCTH
o0tacTu, OusHec- BBINOJIHEHUE
MPOIECCOB U TAHHBIX paboThI (oTIHYME
TSI IOCTAHOBKH 3a/1a4 oT paboT KoJLIeT)
ABTOMAaTH3AIUU U VYcneunsie
[OAJIEPIKKHI OTBETHI Ha
YIpaBJIE€HYECKUX KOHTpPOJIbHbIE
eIICHUH. BOIIPOCHI (25)
3.3HaTh METOIbI OCHOBHBEIMH
AHaIM3a MPEIMETHOM KpUTEPUSIMHU
3. Benenue B beal JlabopaTopHast paboTa pHTeh
2 N T1K-1 o0J1acTh, Ou3HEC- OLICHKH
HEHPOHHBIC CETH Ne2 N
MPOIIECCOB U JTAHHBIX BBITIOJTHEHHOM
IIJIST TOCTAaHOBKH 33129 CTY/ICHTOM U




KOHTpOJ’leble 3aJaHUA WIH

HHbIC MaTepHaJbl,

Onucanune
3Taﬂbl HeOﬁX(:HHMLle Hu.]'lﬂ OIICHKH HokazaTeeii u
3HAHUH, YMCHHH, HABBIKOB
(l)Ole/IpOBaHI/‘l‘H Mepeuens (BYHabrI: w (1) ombira KpUTepHeB
KOMIIeTeH Mt OLleHUBAHHUS
N‘-’ qupMI/IpyeMbIX (3-1 .o .3-“, ACATEILHOCTH, KOMIIeTEHIHI HA
w/n (Tema 3 B S— vV.1...V.n XapaKTEPUYIOMWHX STANBL |,y uiEIx STanAX HX
paGoueii ®roc BO ? (boprHpoBanus ¢dopmupoBanus,
IIpOI‘paMMbI fro H'l oo 'H'n) KOMIETCHINH B npouecce“ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI
AUCHUILTIHHBI) IporpaMMBL ouenusanus (o 100-
(HammenoBanne 0aJIILHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
ABTOMATHU3AINH U MpeICTaBICHHON
MOAJIEPIKKH JUTsl IPOBEPKH
YIpaBIEHYECKUX paboThI SBISIOTCS:
[peleHn CreneHb
Y.YMeTh NpoBOAUTH COOTBETCTBUS
QHAIIU3 IPEAMETHOM BBITIOJTHEHHOTO
o0OacTu, Ou3HeC- 3aIaHusA
MIPOIIECCOB U JAHHBIX MTOCTaBICHHBIM
IUT TOCTAaHOBKH 33124 TpeOOBaHUAM
ABTOMATH3ALUHU H CTpyKTypHpOBaHU
IO LI PIKKH en
YIpaBIeHYECKIX KOMMEHTHpPOBaHUE
[peIIeHuI. JabopaTopHOU
H.meTh HaBBIKK paboTsl
aHaJIM3a MPeaMETHOMN YHUKaNbHOCTH
o0J1acTH, OH3HEC- BEITTOJIHEHHE
[IPOLIECCOB U JaHHBIX paboTs! (oTIHYHNe
IUT TOCTAaHOBKY 33124 0T paboT KOJIIeT)
ABTOMATH3ALUHU H YcnemrHeie
IO LI PIKKH OTBETHI HA
YIIpaBICHICCKAX KOHTPOJIbHEIC
CIICHUH. BOTIPOCHI (25)
3.3HaTh METObI OCHOBHBIMH
aHaM3a MPeIMETHOM KPUTEPHSIMA
o0tacTu, Ou3Hec- OLIEHKH
MPOIECCOB U JAHHBIX BBITIOJTHEHHOH
TSI TOCTAHOBKH 3a/1a4 CTYJIEHTOM U
ABTOMATH3AINH U MpeICcTaBICHHON
M0IJIEPIKKU JUTSI IPOBEPKH
YIpaBIeHYECKIX paboThI SBISIOTCS:
[peLeHni CreneHp
Y. YMeTh npoBOIUTH COOTBETCTBHS
QHAITN3 TIPEIMETHOM BEITIOJTHEHHOT O
o0OacTu, Ou3HeC- 3alaHusA
[POLIECCOB U JAHHBIX MOCTaBJICHHBIM
JTabopaTopHast paboTa
3 [K-1 JULL IOCTAHOBKM 337184 |\ 5 TpeOOBaHUAM
ABTOMATH3AINY U - CTpyKTYpUpOBaHU
1O IJIEPIKKH eu
YIpaBIEHIECKIX KOMMEHTHUPOBaHUE
[peIIeHUIA. nabopaTopHOH
H.lmeTs HaBbIKK paboThI
aHaJIM3a MPeIMETHON YHUKanbHOCTD
o0J1acTH, OU3HEC- BBINOJIHEHUE
[IPOLIECCOB U JAHHBIX paboTh! (oTIHuue
TSI IOCTAHOBKH 33/1a4 0T paboT KOJLIET)
ABTOMAaTH3allU U VYcneninsie
[OAJIEPIKKHI OTBETHI HA
YIpaBIEHIECKIX KOHTPOJIbHBIE
pENICHNH. BOITPOCHI (25)
4. I'mybokoe 3.3HaTh METOIBI OCHOBHBIMU
. [labopaTopnas paboTa
4 |oOyueHue u TTK-1 AHAIN3A PEAMETHON [\ 4 KpUTEPUSIMH
CBEpTOUYHBIC oOnactu, Ou3Hec- - OIICHKH




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Onucanune
3Taﬂbl HeOﬁX(:HHMLle H_J"I OIICHKH HokazaTeeii u
3HAHUH, YMCHHH, HABBIKOB
(l)Ole/IpOBaHI/‘l‘H Mepeuens (BYHabrI: w (1) ombira KpUTepHeB
KOMIIeTeH Mt OLEeHHBAHHS
N‘-’ qupMI/IpyeMbIX (3-1 .o .3-“, ACATEILHOCTH, KOMIIeTEHIHI HA
w/n (Tema 3 B S— vV.1...V.n XapaKTEPUYIOMWHX STANBL |,y uiEIx STanAX HX
paGoueii ®roc BO ? (boprHpoBanus ¢dopmupoBanus,
HporpaMMbI fro H'l oo 'H'n) KOMIETCHINH B npouecce“ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI
AUCHUILTIHHBI) IporpaMMBL ouenusanus (o 100-
(HammenoBanne 0aJIILHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
HEHPOHHBIE CETH MPOLIECCOB U JAHHBIX BBITIOJTHEHHOM
TSl TOCTAHOBKH 33/1a4 CTYJIEHTOM U
ABTOMAaTHU3AINH U MpeCTaBICHHON
MOAJIEPIKKH JUIsl IPOBEPKH
YIpaBJIEHYECKUX paboThI SBISIOTCS:
[peleHu CreneHb
Y. YMeTh npoBOIUTH COOTBETCTBHS
QHAJIN3 IPEAMETHOM BBITIOJTHEHHOTO
o0acTu, Ou3HeC- 3aIaHusA
MPOLIECCOB U JaHHBIX MTOCTaBJIEHHBIM
U711 TOCTAaHOBKH 3a/1a4 TpeOOBaHUAM
ABTOMATHU3AINH U CTpyKTYypUpOBaHU
[1OIJIEPIKKH eu
YIpaBIeHYECKIX KOMMEHTHpPOBaHUE
[peIeHui. JTabopaTopHOU
H.lmeTs HaBBIKK paboThl
aHaJIM3a MPeaMETHOMN YHUKaNbHOCTH
oOnacTH, Ou3HeC- BBITIOJTHEHUE
MPOLIECCOB U JaHHBIX paboTs! (oTmIune
U151 TOCTAaHOBKH 3a/1a4 0T paboT KOJIIET)
ABTOMAaTH3AIUU U VYcnemnsie
[OAJIEPIKKHI OTBETHI Ha
YIpaBJIEHYECKUX KOHTpPOJIbHBIE
[PELICHMIA. BOIIPOCHI (25)
Hroro 100
3.3HaTh METOIBI OCHOBHBIMH
aHaJIM3a MPEeIMETHON KpUTEPUSIMHU
o0OacTu, Ou3HeC- OLIEHKH
[POLIECCOB U JAHHBIX BBITIOJTHEHHOM
U711 TTOCTAaHOBKH 3a/1a4 CTYJIEHTOM U
ABTOMAaTH3AIUU U MpeCTaBICHHON
MO0IJIEPIKKU TSI IPOBEPKH
YIpaBIeHYECKIX paboThI SBIISIOTCS:
[peleHu i CremneHb
Y. YMeTb NpoBOAUTH COOTBETCTBHS
AHAJIN3 PEIMETHOM BBITIOJTHEHHOTO
o0tacTu, OusHec- 3aJ]aHMs
S. lfeKyppeHTHble [POLIECCOB U JAHHBIX aGoparopHas paGota [IOCTaBJIEHHBIM
5 |meliponnsle cetu u|l1K-1 JULL IOCTAHOBKA 387184 |\ < TpeboBaHUAM
LSTM ABTOMAaTHU3aLUU U - CTpyKTypHpOBaHU
[OAJIEPIKKH eu
YIpaBJIE€HYECKUX KOMMEHTUPOBaHUE
[peIIEHUIA. JTabopaTopHOH
H.meTs HaBbIKK paboThI
aHaJM3a MpeaMEeTHON YHHUKaNbHOCTH
o0tacTu, OusHec- BBINOJIHEHUE

[POIIECCOB M JAHHBIX
IUTS TOCTAaHOBKH 3a7a4
ABTOMATH3ALMHU U
[OAJIEPIKKHI
YIIPaBICHYCCKUX

CIICHHUI.

paboTsI (oTIHYHe
0T paboT KoJIIer)
Ycnemnsie
OTBETHI Ha
KOHTPOJIbHBIE

BOIIPOCHI (25)




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Onucanne
3Taﬂbl HeOﬁX(:HHMLle ){Hﬁ OLICHKH HokazaTeeii u
3HAHUH, YMCHHH, HABBIKOB
(l)Ole/IpOBaHI/‘l‘H Mepeuens (BYHabrI: w (1) ombira KpUTepHeB
No KOMIIETCHII NN (3_1 ...3.n JesiTeJIbHOCTH, OUCHHBAHMH
(Tema u3 q]OpMpreMb{.X ’ XapaKTepU3YIOUHX Tamp | o CTEHIMI Ha
11/[[ . KOMIICTCHIINHN Y.l .. .Y.n dopMuEpoBanus Pa3JIMYHBIX ITanax X
paboueii 1o ®rocC BO ? . dopmupoBanus,
IIpOI‘paMMbI H'l oo 'H'n) KOMIETCHINH B npouecce“ OIMUCaHHUEe IIKAJ
0CBOEHHSI 00pa30BaTeILHOI
JAUCIUILITHHBI) IporpaMMBL OLleHHBAHHS (mo 100-
(Hanvienosanne 0aJIILHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
3.3HaTh METOIbI OCHOBHBIMH
aHaIIM3a MPeIMETHOM KpUTEPUSIMHU
o0JtacTH, OHU3HEC- OILICHKH
MPOLIECCOB U JAHHBIX BBITTOJTHEHHOM
711 TTIOCTAaHOBKH 3a/1a4 CTYJIEHTOM U
ABTOMAaTH3AIUU U MpeICTaBICHHON
MOAJIEPIKKHI JUIsl IPOBEPKU
YIIPABJIEHYECKUX paboTHI SIBISIOTCS:
[peLeHni CreneHp
Y. YMeTh npoBOIUTH COOTBETCTBHS
QHAJIN3 IPEAMETHOM BBITTOJTHEHHOTO
o0J1acTH, Ou3HEC- 3a1aHUs
[POIIECCOB M JAHHBIX TaboparopHas paGota MTOCTaBJICHHBIM
6 T1K-1 JULL IOCTAHOBKH 337184 [y o TpeOOoBaHUIM
ABTOMAaTH3AIUU U - CTpyKTYypUpOBaHU
TOIJIEPIKKH eu
YIpaBIeHYECKIX KOMMEHTHpPOBaHUE
[pELIEHU. nabopaTopHO
H.MeTr HaBBIKK paboTsI
aHaJIM3a IPEIMETHOMN VHUKAIBHOCTD
o0JacTh, OU3HeC- BBINOJIHEHUE
[IPOLIECCOB U JAHHBIX paboTs! (oTiHuue
U711 TOCTAaHOBKH 3a/1a4 0T paboT KOJIIeT)
aBTOMAaTH3AIUU U VYcneunsie
M0IJIEPIKKH OTBETHI HAa
YIpaBIeHYECKIX KOHTPOJIbHBIE
[PELICHMIA. BOIIPOCHI (25)
3.3HaTh METOJIbI OCHOBHBIMH
AQHAJIN3a [IPEIMETHOM KPUTEpUAMU
o0tacTu, OusHec- OLIEHKH
[POLIECCOB U JAHHBIX BBITIOJTHEHHOM
U711 TOCTAaHOBKH 3a/1a4 CTYJIEHTOM U
ABTOMAaTH3AIUU U MpeCTaBICHHON
[OAJIEPIKKHI JUIsl IPOBEPKU
YIpaBJIEeHYECKUX pabOoTHI SIBISIOTCS:
[peleHui CremneHb
Y. YMeTb NpoBOAUTH COOTBETCTBHUS
AHAJIN3 TTPEIMETHOM BBITTOJTHEHHOTO
6. 'erepaTBHO- o0tacTu, OusHec- 3aJ]aHMs
JTaGoparopras paboTa
7 |coctszatenbHbie  [[TK-1 MPOIIECCOB U JTAHHBIX No 7 MMOCTaBJICHHBIM
cetu (GANs) TS TOCTAHOBKY 33184 | TpeboBaHUAM
ABTOMAaTH3AIUU U CTpyKTYypUpOBaHU
[OAJIEPIKKHI eu
YIpaBJIE€HYECKUX KOMMEHTUPOBaHUE
[peIIEHUIA. JTabopaTopHOH
H.lmeTs HaBbIKK paboTsl
aHaJIM3a MPeIMETHON YHHUKaNbHOCTh
o0tacTu, OusHec- BBINOJIHEHUE

MIPOIIECCOB U JAHHBIX
UTS TOCTAaHOBKY 33124
ABTOMAaTH3ALNHU 1

1O LI PIKKH

paboTeI (oTIHYHE

oT paboT KoJLIeT)
VYcnemnsle
OTBETHI Ha




Kom‘pom,m,le 3aJaHUA WIH
HHbIC MaTepHaJbl,

MPOLECCOB U NaHHBIX
JIJIA IIOCTAHOBKH 3a/1a4

Heo0XoauMbIe 1Sl OLeHKH Onucanue
Iranml on /Lt oxt nokasareJiei n
MUDOBAHUS . 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
(bopmup . Ilepeyensn BYHbpr: u (11H) onbITa
N KOMIIETCHII NN 3.1...3 JIeATeJIbHOCTH OMCHHBAHII
e (popmupyembix ( .d...2.n, i KOMIeTeHI il Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
11/[[ . KOMIICTCHIINHN Y.l .. .Y.n dopMuEpoBanus Pa3JIMYHBIX ITanax X
paGoueii ? PMHPC ¢dopmupoBanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
HpOI‘paMMbI oelloce . .~ OIMUCaHHUEe IIKAJ
0CBOEHHSI 00pa30BaTeILHOI 100
JUCUMILIHHBI) - ouenusanus (mo 100-
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
YIpaBJIeHYECKUX KOHTPOJIbHBIE
[pELLICHUH. BONPOCHI (25)
3.3HaTh METOJIbI OCHOBHBIMH
QHaJIM3a MPeIMETHOM KpUTEPUSIMHU
o0JtacTH, OHU3HEC- OILICHKH
MPOLIECCOB U JAHHBIX BBITTOJTHEHHOM
711 TTIOCTAHOBKH 3a/1a4 CTYJIEHTOM U
aBTOMATH3AI[UU U TIPeCTaBICHHOM
IO LI PIKKH IUTA TIPOBEPKA
YIpaBICHICCKIX paboTHI SIBISIOTCS:
[peLeHni CreneHp
Y. YMeTh npoBOIUTH COOTBETCTBHS
QHAJIU3 IPEAMETHOM BBITTOJTHCHHOTO
o0J1acTH, OH3HEC- 3a1aHUs
MPOIICCCOB U JIAHHBIX MTOCTaBJICHHBIM
7. O0yueHue ¢ P JTabopaTtopHast paboTa
8 T1K-1 U1l IOCTAHOBKU 3a/1a4 TpebOoBaHUIM
[10IKpETITICHHEM Ne 8
aBTOMAaTH3AIUU U CTpyKTYypHUpOBaHU
[1OJIEPIKKHI eu
YIpaBICHICCKIX KOMMCHTHPOBaHHE
[pELIEHU. nabopaTopHO
H.NMmeTr HaBBIKK padoTsI
aHaM3a MPeIMETHOM VHHKaIbHOCTh
o0JacTh, OU3HeC- BBINOJIHEHUE

paboTs! (oTIHuue
0T paboT KoJuIer)

AQBTOMAaTH3AIUU U YcneurHsie
MOICPIKKH OTBETHI Ha
YIPaBIEHYECKUX KOHTPOJIbHbIE
[PELICHMIA. BOIIPOCHI (25)
HTroro 100

6.2. IIpoMeKyTOYHBIH KOHTPOJIb (324€T, IK3aMEH)

Pa6o4yum yuyeOHBIM IUIAHOM NpeaycMoTpeH 3auder B cemecTpe 41.

1-it Bompoc Omnera (40 GamtoB), Bua Bompoca: Tect/mpoBepka 3HaHuil. Kpurtepuit: Kaxmabrit

BOITPOCHI JJ15 ITIPOBEPKU 3HAHUI:

HpaBI/IJ'ILHHﬁ OTBET OLICHUBACTCA B 4 Gamna.

Komnerennusi: IIK-1 CnocobGeH npoBoauTh aHaJM3 MpeIMeTHOH o006jgacTu, OU3Hec-
NMpOLEcCOB M JAHHBIX /ISl TOCTAHOBKHM

YIIPaBJIEHYECKHUX pPelIeHui

3Hanue: 3HATH MCTOJABI aHajlIu3a HpCHMeTHOﬁ 06J'IaCTI/I, 6I/I3HCC-HpOHCCCOB N JaHHBIX IJId

3aJad  aBTOMaTH3alMid H MOAJACPKKH

IIOCTaHOBKH 3a]1a4 aBTOMaTU3aluU U MTOAJEP/KKH YIIPABICHYECKUX PEIICHUN
1. B uem 3akirodaeTcst 0OpaTHOE pacrpoCTpaHEHHE OIIMOKHM B KOHTEKCTE HEUPOHHBIX ceTei?
2. B gyem 3akitouaercs rnepeoOydeHre B MAIlTMHHOM O0y4eHHUH?



3. I'paAME€HTHBII CITyCK B KOHTEKCTE HEHPOHHBIX CETEM?

4. JlaiiTe onpeAeneHne NCKYCCTBEHHOTO NHTEIUICKTA.

5. Jlns KakuX 3aJa4 yallle BCEro IPUMEHSIOT CBEPTOUHbIE HEHPOHHBIE CETH?

6. Kak HaspiBaeTcst pyHKIMSA, KOTOpasi BBOAUT HEIMHEHHOCTh B HEUPOHHYIO CETh?
7. Kak npeoioneBats mpobiieMe nepeodydeHusi B MAITMHHOM 00ydeHnun?

8. Kakue Tumbl 00ydeHus CyIIeCTBYIOT B MAITMHHOM OOYy4YCHHH?

9. IIpyHLIMIIBI TPUMEHEHUS] UCKYCCTBEHHOTO MHTEJUIEKTA U HEMPOHHBIX ceTei?
10. Yro npencTaBisrOT OO0 CBEPTOUHBIE HEUPOHHBIE CETH?

11. Yro takoe knaccuukanusi B MAITHHHOM 00y4eHUH?

12. Yto Takoe HEeWpOHHAs CETh?

13. Yro Takoe oOyueHune 6e3 yuuTenst B MAIIMHHOM O0y4YeHHUN?

14. Yto Takoe nepcentpoH?

15. Uto Takoe perpeccusi B MAIIMHHOM 00y4eHUH?

16. Uto Takoe QpyHKIUS TOTEPh B HEHPOHHOM ceTH?

THUITOBBIE 3AJIAHHWS J1J151 IIPOBEPKM YMEHUI:

3-ii Bonpoc Ounera (30 GamioB), BuA Bompoca: 3ananue Ha ymenue. Kpurepwmii: 30 Gannos
MOJTy4aeT CTYACHT MOJIHO M TPaMOTHO PEIIUBIINH 3a/1a4y.

Komnerennusi: IIK-1 CnocoGeH mnpoBoAuTL aHAJM3 TNPeAMETHOH o0JiacTu, Ou3Hec-
NMpoueccoB M JaHHBIX [UIA TOCTAHOBKM 32/71a4 AaBTOMATH3alMU M  MOMJAEPKKHU
YIPaBJIeHYECKHUX pelieHuit

YMenne: YMETh MPOBOJUTh aHAIW3 MPEIMETHON 00JacTH, OM3HEC-TIPOIIECCOB M JAHHBIX IS
MOCTaHOBKH 33]1a4 aBTOMATH3aIlUHU U MOJICPKKH YIIPAaBIECHYECKUX PEIICHUH.

3amaga Ne 1. 3amanue Ha MalMHHON 0OyUeHHE

TUITIOBBIE 3ATAHIA JUTA ITPOBEPKH HABBIKOB:

2-i1 Bonpoc Omiera (30 GamoB), BUJ Bompoca: 3ajaHue Ha HaBbIku. Kputepwmii: 30 6amios
MOJTy9aeT CTY/ICHT, MPABHIBLHO PEIIMBIIUI 3a/1a4y W TPOUHTEPIPETUPOBABIIHNA €€ pe3yabTaThI.

Kommnerennusi: IIK-1 Cnocoben npoBoauTh aHaJM3 MpeIMeTHOM o0JjgacTh, OuM3Hec-
NpoleccoB W JAAHHBIX JJIsi TNOCTAHOBKH 3a/1a4 aBTOMATH3AIUM H  MNOJJIEPKKH
YIPaBJIE€HYECKHUX pelieHui

HaBpik: MmeTs HaBbIKM aHaidu3a MpeAMETHOM 00s1acTH, OM3HEC-TIPOIIECCOB U JAHHBIX IS
MOCTAaHOBKH 3a/1a4 aBTOMAaTU3aIMU U MOJJAEP/KKH YIPABICHYECKUX PEIICHUMN.

3amanne Ne 1. 3aganue Ha HEHPOHHBIE CETH

OBPA3EIL] BUJIETA

Hanpagnenue - 09.03.03 IIpuknagnas

MUHHCTEPCTBO HAYKH H BLICIIErO 0GpasoBaHs H(OpMATHKA
Poccniickoii deneparyu
®deepanbHOE TOCYIAPCTBEHHOE GI0KETHOR [Tpoduns - UHHOpMALMOHHBIE CUCTEMBI U
06pa3oBaTeNEHOE YUPEKICHHE TEXHOJIOTUM B YIIPABJIECHUU

BBICHICTO O6paBOBaHI/IH

. 2 . Kadenpa marematnyeckux METOJ0B U
«bBAUKAJIbCKNU I'OCYJAPCTBEHHbBIN o
VHUBEPCHTET U(GPOBBIX TEXHOJIOTUA

(®T'BOY BO «BI'Y») JucuunnuHa - HelipoHHbIE CETH 1
WUCKYCCTBEHHBIN MHTEIUICKT

BHJIET Ne 1



1. Tect (40 GamnoB).
2. 3ananue Ha HelipoHHBIE ceTH (30 6aIoB).
3. 3aganue Ha MamuHHOM 00y4eHue (30 6amioB).

CocraBurenb A.B. baeaxaena

3aBenyrouui kageapoi A.B. Ponuonos

PaGoyum yueOHBIM IJIAHOM NPEAYCMOTPEH JK3aMeH B cemecTpe 42.
BOITPOCHI J1J151 ITIPOBEPKU 3HAHMIA:

1-i1 Bonpoc 6miteta (40 6annoB), Bua Bomnpoca: Tect/mpoBepka 3HaHui. Kputepuii: npaBuiIbHBIN
OTBET OlLleHNBaeTCs B 4 Oaa.

Kommnerennusi: IIK-1 CnocobGen npoBoauTh aHaJM3 MpeIMeTHOH o0jgacTu, Ou3Hec-
NpOLECCOB M JAHHBIX [JIsi TOCTAHOBKHM 32/1a4 aBTOMATH3allMd W  NOJIEPKKH
yIpaB/JeH4YeCKUX pelleHn i

3HaHue: 3HaTh METOJbl aHalu3a MpeAMeTHOM o0jacTu, OU3HEC-NPOLECCOB M JAHHBIX JUIA
MIOCTAHOBKH 3a]1a4 aBTOMAaTH3aLMHU U MOAJIEP>KKH YIPaBJIEHYECKUX PEILICHUIN

1. B kakux ob6nacTsx npuMeHsieTcs o0yuyeHue ¢ MOAKPEIICHHEM B UCKYCCTBEHHOM MHTEIUIEKTE?
2. Kakas 3agaua MOKeT ObITh pelIeHa ¢ IOMOIIbIO O0yUeHUs C MOJAKPEIIEHuEM?

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

4. Kakue ™Mepbl MOryT OBITh NPHHSATHI JJIS CHOPAaBEIJIMBOTO M STHYHOTO HCIOJIB30BAHUS
UCKYCCTBEHHOI'O MHTEJJIeKTa?

5. Kakuie ocHOBHbIE MPUHIUIIBI JIEKAT B OCHOBE O0YUEHUS C MOJKPEIIEHUEM?

6. Kakue npoGieMbl MOTYT BO3HMKATh P 00YyYEHUH T€HEPAaTUBHO-COCTSA3aTENIbHBIX CeTei?

7. Yo npexacrasnseT codboit 6110k LSTM B pexkyppeHTHON HEHpOHHOH ceT?

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

9. Yto Takoe reHepatuBHO-cocTA3arenabHble ceTh (GANS)?

10. Yro Takoe 10arocpoyHas maMsaTh ¢ KOPOTKOCpouHOM nmaMaAThio ( LSTM) u kak oHa momoraer
B 00pabOTKe MOCIeI0BATEILHOCTEH TaHHBIX ?

11. Yro Takoe oOyueHHe ¢ MOJKpeIIeHneM?

12. Yto Takoe pekyppeHTHas HelipoHHas ceTb (RNN)?

13. Kakre KOMIOHEHTHI BKJIFOYAET TeHEepaTUBHO-cocTsA3aTenbHas ceth (GAN)?

14. Kaxoil anroputM o0O0y4eHHs C TOAKPEIUIEHUEM HCIIOJIb3yeTCs Uil  MPUHATHS
IIOCJIE0BATEbHBIX PELICHUN?

15. Yto Takoe 3THKa B KOHTEKCTE UCKyCCTBEHHOTO MHTe/ekTa (M)?

TUITOBBIE 3AJIAHUSA J1J151 IIPOBEPKM YMEHUU:

3-ii Bonpoc Owmyera (30 GayioB), BUA Bompoca: 3amanue Ha ymenue. Kpurepwit: 30 OamtoB
MOJTy4aeT CTYACHT MOJIHO U TPaMOTHO PELIUBIINHA 3a/1a4y.

Kommnerennusi: IIK-1 CnocobGen npoBoauTh aHaJM3 MpeIMeTHOH o0JjgacTh, Ou3Hec-
NpoueccoB M JaHHBIX /UIS TMOCTAHOBKH 3a4a4 aBTOMATH3aLMH M NOJAEPKKH
YIPaBJIE€HYECKHUX pelleHui

YMenne: YMeETh MPOBOJUTh aHAIW3 MPEIMETHON 00JacTH, OM3HEC-TIPOIIECCOB M JAHHBIX IS
IIOCTaHOBKH 33]1a4 aBTOMAaTU3aLMH U MTOAJIEP’KKH YIIPAaBIECHUYECKUX PEILIEHUI.

3agava Ne 1. 3agaHue Ha MOCTPOECHHUE AIITOPUTMA

TUITOBBIE 3ATAHMA JUTA ITPOBEPKH HABBIKOB:



2-it Bompoc Ounera (30 GamioB), Bua Bompoca: 3aganvwe Ha HaBeIkU. Kpurepwmii: 30 Gamos
MOJTy9aeT CTY/ICHT MPaBUILHO PEIIUBIINHN 3a/1a49y ¥ MPOUHTEPIPETHPOBABIIUI €€ pe3yJIbTaThl.

Kommnerennusi: IIK-1 CnocobGen npoBoauTh aHaJM3 MpeJIMeTHOH o0jacTu, OM3Hec-
NpPOLECCOB M JAHHBIX [JIsi TOCTAHOBKHM 33/1a4 aBTOMATH3alMU W  NOJJAEPKKH
yIpaBJeHYeCKUX pelleHn i

HaBbik: MMeTh HaBbIKM aHanM3a NpeAMETHOW 006sacTH, OM3HEC-NPOLECCOB M AAHHBIX Ui
IIOCTaHOBKH 33]1a4 aBTOMAaTH3aLMHU U MTOAJIEP>KKH YIIPaBIEHYECKUX PEILICHUH.

3aganue Ne 1. 3a1aHre Ha HEUPOHHBIE CETU

OBPA3EIL] BUJIETA

Hanpasnenue - 09.03.03 IIpuxnagnas

MUHHCTEPCTBO HAYKH 1 BBICILICTO obpazoBaHus HH (b opMarHKa
Poccuiickoit @enepanun
deepanbHOE FOCYIapCTBEHHOE GI0KETHO® IIpoduns - MHOpMAMOHHBIE CHCTEMBI U
06pasoBaTeIbHOE yUPEKICHHE TEXHOJIOTUH B yIIPABICHUU
. BBICIIEr0 0bpasoBaHmA . Kadenapa maTremaTHuecknx METOJ0B U
«BAUKAJIBCKUU I'OCYJIAPCTBEHHBIN - (1) OBBIX TEXHOIOIHit
YHUBEPCHUTET» UH®P

(®TBOY BO «BI'Y») Jucuuninnna - HelipoHHbIe ceTh U
MCKYCCTBEHHBIN MHTEJICKT

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Tect (40 GamtoB).
2. 3agaHue Ha HelpoHHbIe ceTH (30 OanioB).
3. 3amanue Ha noctpoeHue anropurma (30 6aoB).

CocraBurenb A.B. baeaxaesa

3aBenyronui kageapou A.B. PoauoHoB

7. IlepeyeHb OCHOBHOI M 1ONOJHUTEJIBLHOM Y4eOHOH JUTEPATYPbl, HEO0X0AMMOM s
OCBOCHUS AMCHUIIMHBI (MOXYJIs1)

a) OCHOBHAsI JIUTEPATypa:

1. upsies B. W. Mogenu ¢uHaHCOBBIX pbhIHKOB. HelipoceTeBble MeETOAbI B aHAIN3E
(MHAHCOBBIX PHIHKOB. yueO. mocoOue /st By30B. pek. YMO no o6pazoBanuio/ B. U. upsies.-
M.: KomKnura, 2007.-221 c.

2. bapckuit A. b. HeiiponHble ceT : pacrio3HaBaHUe, yIpaBieHUe, NpUHIATHE peuieHuid/ A. b.
bapckwuii.- M.: ®uHaHchl U cratucThka, 2004.-175 c.

3. Ocosckuii C., Osowski S., Pyaunckuit U. J1. Hefiponuslie cetu s 00paboTKH UH(POPMAIIHH.
Sieci neuronowe do przetwarzania informacji. Sieci neuronowe do przetwarzania informacji/
CranucnaB OcoBckuii.- M.: ®uHaHch B ctatucTrka, 2002.-343 c.

4. Ocosckuit C., Osowski S., Pyaunckuit U. J1. Heiiponnsie cetu 1uist 00paboTku HHGOpMaLIUU.
Sieci neuronowe do przetwarzania informacji. Sieci neuronowe do przetwarzania informacji/
CranucnaB OcoBckuii.- M.: ®dunancel 1 cratuctrka, 2004.-343 c.

5. Bapckuii, A. b. VICKYCCTBEHHBI HMHTEIUIEKT M JIOTUYECKHWE HEWPOHHBIE CeTH : ydeOHoe
nocobue / A. b. bapckuii. — Cankrt-IlerepOypr : Untepmenus, 2019. — 360 ¢. — ISBN 978-5-
4383-0155-4. — Tekcr : anekrponHblit // [udpoBoit o6pasoBarenpHbii pecype IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/95270.html (nata ob6pamenus: 20.05.2023). —
PexxuM pocTyma: Aj1si aBTOPU3HUD. IOJIb30BaTeIeH



https://www.iprbookshop.ru/95270.html
https://www.iprbookshop.ru/95270.html
https://www.iprbookshop.ru/95270.html
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https://www.iprbookshop.ru/95270.html

6. byiinaues, C. K. OcHOBBI mporpaMMupoBanusi Ha sa3blke Python [DaekTpoHHBIA pecypc] :
yueoHoe mocooue / C. K. Byiinaues, H. }O. boknar ; moa pea. 1O. B. Ilecud. — DaekTpoH.
TEKCTOBBIE maHHble. — ExarepuuOypr : Ypansckuii denepansubiii yausepcurer, D5C ACB,
2014, — 92 C. — 978-5-7996-1198-9. — Pexnum JOCTYyIIA:
http://www.iprbookshop.ru/66183.html

7. Bakynenko, C. A. Heliponnsle cetu : yueonoe nocooue / C. A. Bakynenko, A. A. JKuxapesa.
— Cankr-IlerepOypr : Cankr-IleTepOyprckuii rocyaapCTBEHHEIN YHUBEPCUTET IPOMBIIIUIEHHBIX
TexHonorui u gms3aiHa, 2019. — 110 c¢. — Tekcr : osaekrpoHHbl //  Iludposoit
00pa3oBaTCIbHBIN pecypce IPR SMART : [caiT]. — URL.:
https://www.iprbookshop.ru/102447.html (mara o6pamienus: 20.05.2023). — PexuM JgocTyIia:
Juls aBTopm3up. nmonb3osareneii. - DOI: https://doi.org/10.23682/102447

8. Bacunmpes A.H. Python na mpumepax [OnekTpoHHBIA pecypc] : IpPaKTHYECKMH Kypc IO
nporpammupoBannio / A.H. BacuibeB. — 2-¢ u3a. — DIIeKTpoH. TeKCTOBbIe JanHbie. — CIIO. :
Hayka wm  Texnmuka, 2017. — 432 c¢. — 978-5-94387-741-4. — PexuM A0CTyOa:
http://www.iprbookshop.ru/73043.html

9. Boponosna, JI. M. Big Data. MeToabl U cpeacTBa aHaan3a [DIeKTPOHHBIA pecypc] : yaeOoHoe
nocobue / JI. . BoponoBa, B. M. BopoHoB. — DIEKTpOH. TEKCTOBBIE aaHHbIE. — M. :
MOCKOBCKHI TEXHHYECKUH YHHUBEPCUTET CBSI3U M MHGopMatuku, 2016. — 33 ¢. — 2227-8397.
— Pexxum gocryma: http://www.iprbookshop.ru/61463.html

10. ITaBnoBa, A. M. MckyccTBEHHBIE HEMPOHHBIE CETH : yuebHoe mocodue / A. W. IlaBnoBa. —
Mocksa : A#i ITm Ap Memma, 2021. — 190 c. — ISBN 978-5-4497-1165-6. — Tekcr :
oJeKTpoHHbI // IlndpoBoi obpasoBarenbHbiii pecypc IPR  SMART : [caiit]. — URL:
https://www.iprbookshop.ru/108228 html (mata oopamienus: 20.05.2023). — Pexum gocTyma:
Juls aBTopusup. nons3zosareneil. - DOI: https://doi.org/10.23682/108228

11. Cenos, B. A. Beenenne B HEHPOHHBIE CETH : METOAMYECKHE VKA3aHUs K JIaOOpaTOPHBIM
paboram mo aucrmiuinde «HeliponHdbopMaTukay g cTYAEHTOB crenranbHoctd 09.03.02
«udopmanmonubie cucTeMbl B TexHosorumy / B. A. Cenos, H. A. CenoBa. — CapatoB : Al
IIu Op Memna, 2018. — 30 c. — ISBN 978-5-4486-0047-0. — TekcT : SJIEKTPOHHBIA //
LudpoBoii  oOpaszoBarenpHbIi  pecypc  IPR ~ SMART : [cariT]. —  URL:
https://www.iprbookshop.ru/69319.html (nata oGpamenus: 20.05.2023). — PexuM gocryna:
JUIsS aBTOpH3up. nmons3oBaresneit. - DOI: https://doi.org/10.23682/69319

12. Cupuuenko, A. B. MckyccTBEeHHBIE HEMPOHHBIE CETH : mpakTUKyMm / A. B. CupuueHko. —
Mocksa : Usparensckuii JJom MUCuC, 2022. — 26 ¢. — Tekcer : snexkrponusti // Hudposoi
00pa3oBaTeNbLHbIN pecypc IPR SMART : [caiiT]. — URL.:
https:// www.iprbookshop.ru/129880.html (mara obpameuus: 25.04.2023). — PexuM JocTyIa:
IUIS aBTOPU3HP. MOJIH30BATEIEH

0) 10MOJTHUTEJIbHAS JIUTEpaTypa:

1. SAxbsiea I'. D. HeueTkne MHOXKecTBa U HEMpOHHBIE ceTH. yued. mocodue/ I'. 3. SIxbsaeBa.- M.:
BMHOM, JIa6. 3nanmii, 2006.-315 c.

2. IllupsieB B. U. ®unancoBble poiHKH. HelipoHHBIE CETH, XaoC W HEIMHEHHas AMHAMHKa. Y4el.
nocobue it By30B. gonyueHo YMO no obpazoBaHuio B 00J1. MpUKIaAHON MareMaTtuku. 3.
2-e, ucnp. u gom./ B. . Illupses.- M.: IMBPOKOM, 2009.-230 c.

3. llupses B. V. ®uHaHCcoOBble pHIHKHU: HEHPOHHBIE CETH, Xa0C U HEJIMHEHHasl JUHAMHKA. yueo.
nocobue. gomymeHo YMO no o6pa3oBaHuio B 00J1. MpHKIagHONH MaremaTuku. U3n. 3-e/ B. U.
[upses.- M., 2010.-230 c.

4.

5. Kysnenos, B. I1. HeliponHble ceTu: npakTuueckuil kype : yuedHoe nocooue / B. I1. Ky3nenos.
— Ps3anb : Psa3aHckuii TOCY/IapCTBEHHBIN paauoTeXHUYeCKHil yHuBepcuTeT, 2014. — 71 ¢. —
Texcr : anekrponHsiit // Iludposoit obpaszosarenbhbiii pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121460.html (nara obpamienus: 20.05.2023). — Pexxum nocryma:
JUls aBTOPU3UP. MOJIb30BaTeNeH
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6. Mapkyc, I'. McKyccTBEHHBIM HMHTCIJICKT: Iepe3arpy3ka: KaK co34aTh MAIIMHHBIA pa3yM,
KOTOPOMY JIEMCTBUTEIBHO MOXKHO JoBepsaTh / I'. Mapkyc, O. JIpBuc ; nepesoa B. CKkBOpIIOB ;
o pegakmuei A. MapuenkoBoii. — Mocksa : Anpnuna [TPO, 2022. — 300 c. — ISBN 978-5-
907394-93-3. — Tekct : snexrpoHubli // IudpoBoit oopaszosarenbHblid pecypc IPR SMART
[caiir]. — URL.: https://www.iprbookshop.ru/122525.html (mata obpamienus: 30.06.2022). —
PexxuM focTyma: Juisi aBTOPU3MP. [10JIb30BaTEaCH

7. L3ou, M. Kak Alibaba ucmnonab3yeT HMCKYCCTBEHHBLIM HMHTEIUIEKT B OH3HECE: CETEBOE

B3auMoericTBre U aHanu3 aaHHbix / M. 11351 : nepeBox K. Bareirma. — MockBa : AnbpOuHa
[Tabmuwep, 2022. — 360 c. — ISBN 978-5-9614-3322-7. — Tekcr : anekrpouHsbiii // Hudposoi
o0pa3oBarTeabHbIi pecypc IPR SMART : [caiit]. — URL.:

https://www.iprbookshop.ru/122527.html (nara obpawenus: 30.06.2022). — Pexum nocryna:
I ABTOPU3HD. MOJIH30BATEIICH

8. Ilepeuens pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHMKAIMOHHOH ceTn «MHTepHET,
HEeO0XOAUMBIX JI1 OCBOCHHMS IMCUHUILIMHBI (MOAYJIs1), BKJIKOYasi MpodeccnoHalbHbIe 0a3bl
JAAHHBIX M1 HTHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI

JUis OCBOGHMSI JUCLMILIMHBI OOYYaroleMyCsi HEOOXOAUMBI CJIEIYIOIUE PecypcChbl
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT:
— Caiit baiikanbckoro rocy1apcTBEHHOI0 YHUBEpCUTETa, ajpec nocrtymna: http://bgu.ru/, nocryn
KPYTJIOCYTOYHBIM HEOTpaHUYEHHBIN U3 JII000H Toukn MHTEepHET
— Google Akanemus, aapec nocryna: http://scholar.google.ru/. nocTyn HeorpaHUYeHHBIH
— Beicmas mkojia 3KOHOMUKH, ajapec noctyna: http:// www.hse.ru/. mocTyn HeorpaHUYCHHBIN
— MsparensctBO «Jlanw», ampec gocrtyma: http://e.lanbook.com. GecrnaTHbI MOTHOTEKCTOBBII
JOCTYT K 7 KOJIJICKIUSM U3/IaTeIbCTBA
— KubepJlennnka, angpec pgoctyma: http://cyberleninka.ru. moctym  KpyriiocyTOYHBIH,
HEOTpaHWYEHHBIN Il BCEX TOJIh30BaTeNel, OECIUIaTHOE YTEHHWE W CKaYMBAHUE BCEX HAYYHBIX
nyonukanuii, B ToM uucie naker «tOpuamueckue Hayku», KOJJIEKIMS W3 7 KypHAJIOB IO
PaBOBEICHUIO
— YyeOHUKHU OHJIAlH, agpec noctymna: http://uchebnik-online.com/. nocTyn HeorpaHMYEHHBIH
— DnexkTpoHHO-O0ubIMoTeunas cucrema IPRbooks, aapec nocryma: https://www.iprbookshop.ru.
JOCTYI HEOTpaHUYECHHBIH

9. MeToauyeckne yKazaHus AJsl 00y4arOIIHUXCS M0 OCBOEHUIO TUCHMIUIMHBI (MOTYJIs1)

N3yuaTh AMCHUIUIMHY PEKOMEHAYETCS B COOTBETCTBHMU C TOM MOCIEAOBATEIbHOCTHIO,
KoTopasi o0O3HaueHa B €€ cojaepxaHuu. [ ycmemHoro ocBO€HMsI Kypca oOydaroniuecs
JIOJKHBl HMETh TIepBOHAYAIIbHBIE 3HAaHUS B OO0JIACTH JIMHEWHON anreOpbl, IUCKPETHOM
MaTeMaTHUKH, MAaTEMaTHYECKOTO aHaIN3a, TCOPUU BEPOSTHOCTEN U MAaTEMAaTHYECKON CTAaTUCTUKH,
O00BEKTHO- OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHUS, YHUCICHHBIX METOAOB, 0a3bl JaHHBIX,
aHaju3 OOJIBIINX JTAHHBIX, sI3bIK Python, uccienoBanue oneparuii.

Ha nexuwmsix mpenopaBaTellb 03ByYMBAET TEMY, 3HAKOMHUT C MEPEUHEM JUTEPATYyphl IO
TeMe, OOOCHOBBIBAET MECTO W POJb STOM TEMbl B JaHHOW IJUCIUIUIMHE, PACKPBIBACT €€
MpaKTHYeCKOe 3HadeHune. B XoJe JeKIuil CTylIeHTy HeOOXOAUMO BECTH KOHCIEKT, (PUKCHPYS
OCHOBHBIE TTOHATHSI U POOJIEMHBIE BOIIPOCHI.

[IpakTuueckue (ceMUHAPCKUE) 3aHATHS IO CBOEMY COJIEP’KAHHUIO CBSI3aHBI C TEMATUKOU
JEKIIMOHHBIX 3aHATUH. HaunHaTh MOATOTOBKY K 3aHATHIO IEI€CO00pa3HO ¢ KOHCIIEKTA JICKIIUA.
3amaHue Ha TpPaKTHUECKOe (CEMHHApPCKOE) 3aHATHE COOOMaeTcsl OOyJaroIuMcs A0 €ro
npoBeneHUs. Ha cemuHape mpernogaBaTeinb OPraHU3YyeT OOCYKJIEHHE STON TEMBbI, BBHICTyMas B
KauecTBE OpraHu3aTropa, KOHCYJIbTAaHTA W JKCHEpTa y4eOHO-NO3HABATEIbHOU AESITENbHOCTU
00ydJaromerocs.

N3ydyenne quCIUIUIMHB (MOJYJIsl) BKIIOYAET CAMOCTOSATENbHYIO paboTy 00ydaroImerocs.

OCHOBHBIMHU BHJAMH CaMOCTOSITEILHON pabOTHI CTYICHTOB C YYacCTHEM IperoaBaTenei
SIBJISTFOTCSL:


https://www.iprbookshop.ru/122525.html
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* TEKyIIHe KOHCYIbTALNY;

* [pPUEM U 3aIuTa JadbopaTopHBIX padoT (BO BpeMs IPOBEICHUSI 3aHATHI );

OCHOBHBIMHU BH/IaMHU CAMOCTOSITENILHON PabOTHI CTYAACHTOB 0€3 yJacTus MpernoiaBaTeneit
SBIISIIOTCS:

* (hopMupoBaHKE U YCBOCHUE COACP)KaHUS KOHCIIEKTA JICKIUI Ha 6a3e peKOMEH/I0BaHHOM
JIEKTOpPOM Y4eOHOH JuTeparypbl, BKIOYas HHGOPMAIMOHHBIE OOpa30BaTEIbHBIE PECYPCHI
(31eKTpOHHBIE y4eOHUKH, SJIEKTPOHHbBIE OMOIMOTEKH U JP.);

* CaMOCTOSITENIbHOE H3yYEHHE OTIENbHBIX TEM WJIM BOIMNPOCOB MO Yy4eOHUKAM WIIU
y4eOHBIM MTOCOOUSIM;

* IOATOTOBKA K CEMHHApaM U Jab0paTOpHBIM paboTaM;

* BBINOJIHEHHE JOMAIHUX 33/JIaHUil B BUJE PEIICHUS OTIENbHBIX 3a/a4, MPOBEICHHS
TUIIOBBIX PACYETOB, PACUETHO-KOMIBIOTEPHBIX U HMHIWBUIYaJIbHBIX pabOT MO OTIEIbHBIM
paszenaM coJepKaHus AUCUUILUINH | Jp.

10. Iepeyensb nHGOPMANMOHHBIX TEXHOJIOTHI, HCIOJIL3yeMbIX PH OCYIECTBIEHUH
00pa3oBaTeIbHOTO NpoIecca Mo AUCHUILINHE (MOYJII0), BKJIIOYasi epevyeHb
MPOrpaMMHOro odecrneyeHust

B yuebHOM mporiecce UCTIONb3yeTCs CIeayoIIee MPOrpaMMHOE 00ecieueHuE:
— Visual studio,
— Moaynu: matplotlib, Mlxtend, PrefixSpan, NumPy, pandas, scikit-learn, SciPy, TensorFlow,
sa3bika Python,
— Python,
— MS Office,

11. Onucanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEO0XO0AMMOM VIl OCYLIeCTBJICHUSA
00pa3oBaTeILHOIO NMpPoIecca Mo JUCUUILIHHE (MOIYJII0):

B ydeGHOM mpoliecce UCTonb3yeTces ciaeaytomiee 000pyI0BaHKE:
— [MomenieHus A1 CaMOCTOSATEILHON pabOThI, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO TIOJIKITFOUeHHS K ceTu "MHTepHeT" n o0ecnieueHrneM JA0CTyMa B AIEKTPOHHYIO
nH(pOpMaIIMOHHO-00Pa30BaTENIBHYIO CPEY BY3a,
— YueOHble ayTUTOPUU A7 IPOBEACHUS: 3aHATHI JIEKIIMOHHOTO THUIA, 3aHATUI CEMUHAPCKOTO
THUIIA, TPAKTUYECKHUX 3aHITHH, BBIMOJHEHUS KYPCOBBIX PabOT, TPYMITOBBIX U MHANBUIYaTbHBIX
KOHCYJIbTAIINH, TEKYILIETO KOHTPOJIS U MPOMEXYTOYHOM aTTecTally, YKOMILJIEKTOBAHHbBIE
CHeHaIn3UPOBAHHON MEOEIBIO0 U TEXHUYECKUMU CPEACTBAMU 00yUYeHMs,
— MynpTUMEAMIHBIN KI1acc,
— Kabuner nHdopMalMoHHBIX TEXHOJIOTUHN B IPOPECCHOHATBHON AESITENbHOCTH,
— KoMnbroTepHslii kiiacce,
— Jlabopatopus UHpopMallMOHHBIX TEXHOJIOTHI B MPO(HECCUOHATBLHOM TSI TEIbHOCTH



