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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

1. HEJIN 1 3AJAYN OCBOEHUA INCIUAITIINHBI

Mean ocBOEHUA AUCIATIINHBI:

(popmupoBaHre OOIMIEKYIbTYPHBIX UM MPO(ECCUOHATBHBIX KOMIETEHINA, HEOOXOOUMBIX s
peanu3any MHPOPMALIMOHHO-aHAIMTUYECKON U HAyYHO-UCCIIEA0BATEIbCKOM AESITEIbHOCTH.

3agaun 0CBOEHHUS M CIUILINHbBI

npuoOpeTeHNE B paMKaX OCBOEHUSI MTPEAYCMOTPEHHOIO KYPCOM 3aHATHI CIIEIYIONIMX 3HAHUH, YMEHUH
U HaBBIKOB, XapaKTePU3YIOUIMX OMPEJe/EHHbIA YPOBeHb C(OPMHPOBAHHOCTH KOMIIETEHIIMH (CM.
noapooHee 11.3):

-c(hopmupoBaTh cucTeMHOE 6A30BOE MPeCTaBIICHNE, IEPBUYHBIC 3HAHUSI, YMEHU ST M HABBIKH CTY/IEHTOB
10 OCHOBaM MHXE€HEPUU 3HAHUI U HEUPOUH(OPMATUKH,

-1aTb 06H_II/IC NpeaCTaBJICHUA O IPUKJIAIHBIX CUCTEMAX UCKYCCTBEHHOI'O MHTCJUICKTA,

-aTh TPEICTABIEHUE O POJM UCKYCCTBEHHOIO HWHTEJUIEKTa W HEWPOUH(OpPATUKA B PpPa3BUTHU
MH(OPMATUKHU B LIEJIOM, a TAKKe, B HAyYHO-TEXHHUUECKOM Iporpecce,

-[IOJrOTOBUTh CTYJEHTOB K MPUMEHEHHUIO KOHIICHIIMI UHTEJUIEKTYaJIbHBIX CHCTEM IpU JaJIbHEHIeM
00yUYeHHH.

2. MECTO JUCIMIIJINHBI B CTPYKTYPE OIIOII

HuctmmHa «VHTe/IeKTyaIbHble CUCTEMbl M TEXHOJOTHH» OTHOCUTCS K YMCIY AMCLMIUIMH OJIOKa
B1.B.1, npegHa3HaYeHHOTO IJIs CTY/IEHTOB, 0Oy4Jatomuxcs 1o Harpasienuio: 09.03.02 MuagopmarmioHHbIe
CHCTEMBI M TEXHOJIOTHH.

B npouiecce nsydenus aqucuuiuivibl popmupytorcst komnereHuuu: [TK-1.

OCHOBHBIE TMOJIOKEHUS JUCIUILIMHBI UCTIONB3YIOTCS B JaJIbHEUIEM MPU U3YYEHUM TaKUX JUCUUILIMH
kak: Iudpepennmanbubie ypapHenus, CucreMsl npuHATUSA peuieHui, Web-texHosoruu, [Ipenauniaomuas
npaktuka, IP-tenepoHMss B KOMIBIOTEpPHBIX  ceTsAX, BblonHEeHMe W 3alMTa  BBITYCKHOHR
KBJTM(PUKAIIMOHHOU PaOOTHI.

3. IEPEYEHD IIVTAHUPYEMBIX PE3VJIbTATOB OBYUYEHUA 110 JTUCHUILJINHE,
COOTHECEHHBIX C IIJTAHUPYEMBIMH PE3YJIbTATAMH OCBOEHUA OCHOBHOM
IMPO®ECCUOHAJIBHON OBPA3OBATEJILHOW ITPOT'PAMMBI

Koja u HanMeHOBaHNe peajn3yeMoil KOMIeTeHIUN IlepeyeHpb IUIAHAPYEMBIX Pe3yJIbTATOB 00yJYeHHsI O
JucouniInHe (MOIyJI0), COOTHECEHHBIX €
HHANKATOPaMH J0CTHKEeHUs] KOMIIETeHIHil

ITK-1 CrniocoGeH mpoBOIUTH MPEANPOEKTHOE 00CIeq0BaHIEe 3HATDh:
00beKTa aBTOMATH3ALMM, CHCTEMHBI aHAIU3 IpPeIMETHOM - O WCTOpMH, LENSAX M 3aJadax HMCCIeJOBaHUK B 00JaCTH
00/acTH, aHAIM3 HAyYHO-TEXHHUYECKOH  WH(OpMAIUH, HCKYCCTBEHHOIO HWHTEJUIEKTa, - 00 00NacTAX MpPUMEHEHHUs
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ko n HaumMeHOBaHNeE peann3yeMol KOMIIETEHIHH

IlepeyeHb MUIAHHPYEMBIX Pe3yJbTATOB 00yUYeHHsI MO
JucouIInHe (MOIyJII0), COOTHECEHHBIX C
HHIHKATOPAaMM 10 CTHK€EeHHUs KOMIIeTe U

OTECYECTBEHHOI'O U 3apy6e>1<H0ro OIlblTa II0 TEMATUKE
UCCIIEJOBAHUA

MHTEJUIEKTYaIbHBIX CHCTEM, - OCHOBHBIE TIOHSTHSI HEUETKHX
BBIUHCJICHUH, - 00 OCHOBHBIX HAIIPABJICHUSX B ICCIIEIOBAHISX
HOBBIX apXUTEKTYp KOMIIBIOTEPOB, - 00 OCHOBHBIX 3Tarlax
Pa3BUTHUS POOOTOTEXHUKH, - IOHATHS WHKCHEPUH 3HAHUN 1
HEHPOKNOEPHETHKH, - O HEYETKOCTH 3HAHUH, ee MpHpoje U
Pa3HOBHIHOCTSIX, - OCHOBHBIC MOJENed HEHPOHHBIX CeTew,
METOABl W QJTOPUTMOB WX OOYdYeHHs, - TpodsieMax U
OCHOBHBIX METOJIaX IPeJICTABICHUS N 00PaOOTKY 3HAHHMI, - O
JBYX MOJXONAX K MOCTPOCHHIO MHTEIUICKTYaIbHBIX CHCTEM —
JIOTHYECKOM ¥ HEHPOKMOEPHETHYECKOM, SBOJIOIMOHHOM, -
STalBl  MOCTPOSHUS IKCIIEPTHBIX CHCTEM, -  sI3BIKax
MIPOrpaMMHUPOBAHKST UCKYCCTBEHHOTO WHTEIUIEKTa; - O
MIPUHIMIAX FICIIOJB30BAaHUS TEHETHYECKUX aJTrOPUTMOB, -
MOHATHS TEHETHYECKHX alrOPUTMOB, - O CTPYKTypy
IKCTIEPTHBIX CHCTEM U MIX apXUTEKTypHBIE OCOOCHHOCTEH B
3aBHCHMOCTH OT OCOOCHHOCTEH pelraeMol 3ajadd, - O
mpo6ieMax M crocodax IMOCTPOSHUs] HEHpPOHHBIX CeTed, -
TIPUKJIAJHBIX CHCTEMaX MCKYCCTBEHHOTO MHTEJUIEKTa,
yMeTh:

- OPUEHTHPOBATHCS B Pa3IMYHBIX THUMAX MHTEIUICKTYAIbHBIX
CHCTEM, - CTaBUTh 3329y OCTPOCHHS SKCTIEPTHOH CHCTEMBI
IUIT  peleHWs 3aJavyd  BbIOOpa BapHaHTOB B IUIOXO
opMan3yeMoii NpeIMeTHOM 00JIaCTH, - OPUEHTUPOBATHCS B
Pa3IMYHBIX METOJaX IPE/CTaBIeHUs 3HAHWI, - CBOOOIHOE
HCIIOJIb30BaHKME TEPMHHOJIOTUM KaK Ha PYCCKOM, TaK M Ha
AHITIMACKOM  si3bIKe  (Ha3BaHME  OIEPATOPOB  sI3BIKA
MIPOrPaMMHUPOBAHKS, 3aMMCTBOBAHHOW TEPMHHOJIOTUM) -
OCYILECTBIIATD aHAIN3 MIpeIMETHOH obacry,
CTPYKTYPHPOBATh M (POPMAIIM30BATh 3HAHH S SKCTIEPTHOM 1 VX
OITbIT;

BJAJeTh!

- HaBBIKaMM Pa3pabOTKH IPOLYKIMOHHBIE Oa3bl 3HAHUH JUIs
pelleHus 3ajad 3aJadd  BeIOOpa BapHaHTOB B IUIOXO
QopManm3yeMoli mpeaMETHOW O0ONacTH, - HaBbIKAMH
pa3paboTKu HaBBIKAMH  JIOTUYECKOTO
MIPOrPaMMHIPOBAHHIS; - HABBIKAMH NCIIOJIb30BaHN 1 HEHPOHHBIX

OHTOJIOTHH; -

ceTell, SBOJIIOIMOHHBIX METOJOB; - HaBHIKAMH HEYETKOro
MOJICTIMPOBAHMS. METOJAMH TPEACTABICHUS U 00padOTKH
3HAHU, - HaBbIKaMu (POpMasIM3alMM 3HAHUW IKCIIEPTOB C
TIPUMEHEHUEM Pa3JIMYHBIX METOJIOB IIPE/ICTABJICHU I 3SHAHUH, -
HaBBIKAMH KCITOJIb30BaHUS cUCTEM pa3paboTKu
HHTEJUIEKTYQJIbHBIX CHCTEM

4. OBIIAA TPYIOEMKOCTD JUCIUITJINHDBI

4.1. O0beM JUCHUILIHHLI B 3a4eTHBIX eauHuIax (scero): 5 3ET

4.2. O6'beM JUCIHUILUIMHBI 10 BHaM y4e0Ho# padoTsl (B yacax): 180 yacos

dopma 0OyueHus: 3a09Has
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Buj yueoHOI padoThI

KommuecTBo yacoB (hopma 00yueHns 3a09nasi)

Bcero nmo niany

B T.4. mo cemecTpam

5
1 2 3
KonrakTHas pa6oTa 0Oydaronmxcs ¢ 24 24
rperojasaresieM B cooTBeTcTBUM ¢ YII
AyYAUTOpHBIE 3aHATUSL: 24 24
Jlekuuu 8 8
CeMMHaphl U IPAKTUUECKUE 3aHATUSA 8 8
JlabopaTopHbie pabOThI, IPAKTHKYMBI 8 8
CamocrosTenbHas paboTa 147 147
dopma TekyIero KOHTpOJIst 3HAHUN 1 TectupoBanue TectupoBanue
KOHTPOJISI CAMOCTOSITENTbHON paOOTHI:
TecTUpOBaHKe, KOHTp. padoTa,
KOJUIOKBHUYM, pedepar u ap. (He MeHee
2 BUJOB)
KypcoBast pabota - -
Buibl npoMekyTOUHOH aTTecTauuu Sk3ameH (9) DK3ameH
(3K3aMeH, 3a4erT)
Bcero yacoB 1o guciuIimHe 180 180

dopma 0OyuyeHus: ouHas

Buj yueo6HOI padoThI

KomnuecTBo yacoB (chopma 00yueHHns1 09HAsT)

Bcero mo niany

B 1.4. mo cemecTpam

7
1 2 3
KonrakTHast paboTa 00yJarouxcs ¢ 72 72
IperojaBaresieM B cooTBeTcTBUM ¢ YII
AyJIUTOpHbIE 3aHATHS: 72 72
Jlekuyn 18 18
CeMUHAaphI U MPAKTUYECKUE 3aHATHS 18 18
JlabopaTopHbIe PaOOTHI, TPAKTHKYMBI 36 36
CamocrosTenbHast padoTa 72 72
dopma TeKyIero KOHTPOJIst 3HAHUI U TectrpoBaHue TecrupoBanue

KOHTPOJISI CAMOCTOSITE/IbHON PabOTHI:
TeCTUpOBaHKe, KOHTP. paboTa,
KOJTOKBUYM, pedepar u ap. (He MeHee
2 BUJOB)
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
Buj yue6HO pa6oThI KommuecTBo yacoB (hopma 00yueHns ouHast)

Bcero nmo niany

B T.4. mo cemecTpam

7
1 2 3
Kypcosast pabota - -
Bujibl npoMe:xyTOuHOH aTTecTauuu Sk3ameH (36) SK3aMeH
(3K3aMeH, 3a4eT)
Bcero yacos 1o gUCHUIIINHE 180 180

4.3. Coaep:kanue qUCHUIUIMHLL Pacnpenesienne yacoB o TeMaM M BHaM y4eOHOM padoThI

dopma 0OyuyeHus: 3a0YHas

HazBanue Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3feJioB TeKYIero
e AyauTopHbIe 3aHATHS 3aHATUA B Camocrosn KOHTpOUIsI
HHTEPAKTH | TeJbHas o
3HaAHUH
JIekuumn IMpakTuue JIa6oparto BHOG paGora
CKHe pHbIE dbopme
3aHSATHS, paodoThL, II
ceMUHAaphI PaKTHKYM
bI
1 2 3 4 5 7 8
Paznen 1. BBegeHne B HCKyCCTBEHHBIN HHTEJIEKT
Tema 1.1. 9 1 0 0 8 Tectuposa
HUcropus HUe
pas3BUTHS
umn
Tema 1.2. 9 1 0 0 8 Tecruposa
Puocodek HUe
ue u
STUYECKHe
BOIIPOCHI
nun
Pazgen 2. Kinaccuyeckoe MalInmHHOE 00yJYeHHe
Tema 2.1. 9 1 0 0 8 Tectuposa
Ilonsitne u HUE
BUJIBI
MAIIHHOTO
00y4eHHs.
Bamaun
MAIIHHOTO
00y4eHHs.
Tema 2.2. 11 1 1 1 8 Tectuposa
OcobeHHoCT HUE
u cbopa u
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3zBanue
pa3naeJoB
H TeM

Bcero

Bujabl yueOHbIX 3aHATHI

AyauTopHBIE 3aHATHS

Jlekn

IIpakTunue
cKHe
3aHATHSA,
CeMHHApPHI

JIadoparo
pHBIE
paodoThl, I
PaKTHKYM
bl

3aHarusa B
HHTEPAKTH
BHOM

c¢opme

Camocros
TeJbHasA
padora

dopma
TEKYIero
KOHTP 0JIsI
3HAHUH

1

5

00paboTKH
JaHHBIX

Tema 2.3.
Oo6yuyenue ¢
YVUHUTEIEM.
3amava Kia
cudpukanumn
1 METO/IBI
ee
pelieHus.

11

Tectupona
HUe

Tema 2.4.
Obyuenne ¢
YUHTENEM.
Bamaua
perpecunu
M1 METOJIBI
ee pelIeHus

11

TectupoBa
HHE

Tema 2.5.
Oo6yyeHvie
6e3
YUUTEIS.
3amava Kia
cTepu3alyu
U METOJIBI
ee pelieHus

11

Tectuposa
HUE

Tema 2.6.
Oo6yyenue
0e3
YUUTEIS.
3amava
accolMaln
1 METO/IBI
ee peleHus

11

Tectupona
HUe

Tema 2.7.
Ooyuenne
oe3
YUHTEIS.
Bamaua
YMeHBIIIEHN
a
pa3MepHOCT
M U METOJBI
ee pelIeHus

10

TectupoBa
HHE
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
HazBanne Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3jieiioB TeKYIero
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
HHTEPAKTH | TeJbHasl SHAHM
Jlekuun IIpakTunue JIa6oparo RO padora

CKHe PHbIE bopme

3aHSATHA, pa6oThl, I

CeMHUHAapPBbI PaKTHKYM

bl

1 2 3 4 5 6 7 8
Tema 2.8. 6 0 1 0 0 5 Tectuposa
AHcamOneB HUE
BI€ METO[IbI.
Paznen 3. I'iiy6okoe ManmmHHOe 00ydyeHne (HCKyCCTBeHHbIe HelipOHHBIE CETH)
Tema 3.1. 10 0 0 0 0 10 TecrupoBa
OcHOBHbIE HUe
MIOHATUS
HEHPOHHBIX
cereit
Tema 3.2. 12 0 1 1 1 10 Tectuposa
MHorocnoi HUe
HBIE
HEHpOHHbIE
ceTu
Tema 3.3. 11 0 0 1 0 10 Tectuposa
CBepTOUHbI HUE
e
HEWPOHHbIE
ceTH
Tema 3.4. P 10 0 0 0 0 10 Tecrupopa
€KyPPEHTHBI HUe
€ HelpoHbIe
ceTu
Tema 3.5. A 10 0 0 0 0 10 Tectuposa
BTOKOJIMPOB HUE
LIUKA
Tema 3.6. T 10 0 0 0 0 10 Tectuposa
pandopmep HUe
BI
Tema 3.7.T 10 0 0 0 0 10 Tecrupopa
€HEepaTUBHO HUe
-cocTs3aren
bHbIE CETU
Hroro 171 8 8 8 10 147
MO/1JIeKUT
H3y4eHHI0

4.3. Coaepskanue qUCHUILIMHLL Pacnpeesienne yacoB mo TeMaM M BH1aM y4eOHOI padoThI

dopma oOyueHus: QUHAS
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3zBanue
pa3naeJoB
H TeM

Bcero

Bujabl yueOHbIX 3aHATHI

AyauTopHBIE 3aHATHS

Jlekn

IIpakTunue
cKHe
3aHATHSA,
CeMHHApPHI

JIadoparo
pHBIE
paodoThl, I
PaKTHKYM
bl

3aHarusa B
HHTEPAKTH
BHOM

c¢opme

Camocros
TeJbHasA
padora

dopma
TEKYIero
KOHTP 0JIsI
3HAHUH

1

2

3

4

5

Paznea 1. B

€ICHHE B I/lCKyCCTBeHHbIﬁ HHTEJUIEKT

Tema 1.1.
HNcropus
pa3BUTHS
nmn

6

2

0

Tectuposa
HUE

Tema 1.2.
dusnocodpck
ue u
ITUYECKHUE
BOITPOCHI
5141

Tectupoa
HUe

Pazneu 2. Knaccnueckoe MammmHHOE 00yueHue

Tema 2.1.
Ilonsarue u
BUIBI
MAIIIMHHOTO
o0yJeHHs.
3amaun
MAIIIMHHOTO
o0yJeHHs.

5

1

0

Tectuposa
HUE

Tema 2.2.
OcobGeHHOCT
u cbopa u
00paboTKH
JaHHBIX

Tectupoa
HUe

Tema 2.3.
Oobyuenmue ¢
YUHUTENEM.
3ajaya Kjia
cuuKanun
M1 METOJBI
ee
peuieHusl.

10

TectupoBa
HHE

Tema 2.4.
Oo6yuenue ¢
YUHTEJIEM.
3amaua
perpecuunu
1 METOJIBI
ee peleHust

Tectuposa
HUE

Tema 2.5.

Tectupoa
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3zBanue
pa3naeJoB
H TeM

Bcero

Bujabl yueOHbIX 3aHATHI

AyauTopHBIE 3aHATHS

Jlekn

IIpakTunue
cKHe
3aHATHSA,
CeMHHApPHI

JIadoparo
pHBIE
paodoThl, I
PaKTHKYM
bl

3aHarusa B
HHTEPAKTH
BHOM

c¢opme

Camocros
TeJbHasA
padora

dopma
TEKYIero
KOHTP 0JIsI
3HAHUH

1

5

Oo6yyeHvie
6e3
VUUTEIS.
3amava Kia
cTepu3alyu
U METOJIBI
ee peleHus

HHUEC

Tema 2.6.
Oo6yyenue
0e3
YUUTEIS.
3amava
accolMaln
1 METO/IBI
ee peleHus

Tectupoa
HUe

Tema 2.7.
Ooyuenne
oe3
YUHTEIS.
Bamaua
YMeHBIIIEHN
a
pa3MepHOCT
M U METOJBI
ee pelIeHus

TectupoBa
HHE

Tema 2.8.
AHcamOJiieB
bl€ METOBI.

Tectuposa
HUE

Pazgen 3. Iiiy6okoe MammH

HOe 00yuyeHHe (MCKyCCTBeHHbIE HefipOHHbIE CETH)

Tema 3.1.
OCHOBHBIE
MTOHSTHS
HENPOHHBIX
ceTer

5

1

0

0

1

TectupoBa
HHE

Tema 3.2.
Msuorocnoi
HBIE
HEWPOHHbIE
ceTu

12

Tectuposa
HUE

Tema 3.3.
CBepTouHbI
e

13

Tectupoa
HUe
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
HazBanne Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3jieiioB TeKYIero
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
HHTEPaKTH | TeJbHas o
3HAHUH
Jleknuu IMpakTuue JIa6oparo BHO padora
CKHe pHbIE bopme
3aHSATHA, paodoThl, II
CceMHHaphbI PAKTHKYM
bl
1 2 3 4 5 6 7 8
HEWPOHHbIE
ceTu
Tema 3.4. P 11 1 2 4 1 4 Tecrupopa
€KyPPEHTHBI HHE
€ HelpoHbIe
ceTu
Tema 3.5. A 5 1 0 0 0 4 Tectuposa
BTOKOJIMPOB HIE
IIUKA
Tema 3.6. T 11 1 2 4 1 4 Tectuposa
paHdopmep HUE
BI
Tema 3.7.T 7 1 0 2 1 4 Tecrupopa
€HEepaTUBHO HHE
-cocTs3aren
bHbIE CETU
Hroro 144 18 18 36 18 72
NOJJIeKUT
HN3y4eHHI0

5. COAEPKAHUE NNCIHAIT/INHBI
Pa3z e 1. BBe/ieHHe B HCKYCCTBEHHBII NHTEJLUIEKT

Tema 1.1. UcTopus pa3zsurusa U

Ucropuueckuii acniekt . Bosnsl u 3umel IW. Tloaxonst k noctpoeruio M. CusbHblil 1 cinadbiii .
Tema 1.2. Pusocodckue u 3Tudeckne sonpocosl U

BosmoskHOCTh peanmzanuu cuiibHOro M. TexHonornueckas CUHrysipHOCTb. DTtrka M.

Pa3znen 2. Kiiaccuueckoe MammHHOe 00ydeHUe

Tema 2.1. IloHsATHE H BBl MAIIHHHOTO 00y4YeHUsA. 3a1a9i MAIIMHHOTO 00y4YeHMsI.

Knaccuueckoe u riybokoe MammHHOe oOydenue. OOydeHue ¢ yuurenem, Oe3 yduTens, C
nojkperienreM. Kiaccudukanus, perpeccusi, KacTepusanusi, acCOIUAINs, YMEHbIIEHUEe Pa3MEepPHOCTH.

Tema 2.2. Oco6ennoctu coopa n 06padoOTKH JaHHBIX
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OumoOkm cOopa, BU3yanu3alyy AaHHBIX. 3aKOH Oonblmx uucen. LleHTpanbHast mpenenbHas Teopema.
[Mapanokcel 06padoTKM AaHHBIX. OCHOBHBIE 3224y Mpe100padOTKH JaHHBIX: OJTyUYeHHEe CTaTUCTUUECKON
uH(popMarmu o Habope, 3aMoTHEHUE TPOIYCKOB, BhISIBIICHHE BHIOpOCOB. KOHCTpyHpoBaHUe NMPU3HAKOB B
Habopax naHHeiX. Hopmanuzanus qanHeix. O0paboTKa BpeMEHHbBIX PSJIOB.

Tema 2.3. O0yuenue c¢ yunteseM. 3axava KiacuuKaIu 1 METOIbI €€ pPelIeHusl.

[MocranoBka 3agauu, merpuku. Meton kNN, nepeBbsi pelieHuid, jJoructudeckas perpeccusi, SVM.
Bo3moxkHOCTH OUOIMOTEK [Tl TOCTPOSHM S, OIIEHK! M BU3YaIM3alluK MOJIeJIeH KJIacCU(DUKAIIVH.

Tema 2.4. O0yuenue ¢ yunrejeM. 3ajaya perpecuud H MeTO/IbI €€ peneHust

[MocTaHOBKa 3amaud, METPUKH. BHIBI perpeccMoHHBIX Mojenell. Bo3amMoxHOCTH OMOMMOTEK st
MOCTPOEHUSI, OLIEHKU Y BU3YAIU3AIIUU MOJIEJIEN PErpeccuu.

Tema 2.5. O0yuenue 6e3 yunteJist. 3a/1a4a KIacTepU3alid 1 METO/IbI €€ PelIeHust

[MocranoBka 3amauu, meTpuku. Metoapl k-means, DBSCAN. Bo3moxHOCTH OUOIHOTEK s
MOCTPOEHHUS, OIIEHKH U BU3yaJIU3allMK MOjIeJIel KJlacTepU3alliu.

Tema 2.6. O0yuyenune 6e3 yunreJisi. 3a/1a4a accoyanuy 1 METOIbI €€ PeleHust

[MocranoBka 3agaum, merpuku. Mertoabl 1Rule, Apriori, FP-growth. Bo3moxHocTn 6ubavoTek s
MOCTPOEHUSI, OLIEHKU 1 BU3YaIM3allMU MOJIEJIel acCOLMAIUU.

Tema 2.7. O0yuenue 6e3 yunteJisi. 3a/1a4a yMeHbIIEHHsI PA3MEPHOCTH U METO/IbI €€ PellleHus

[MocranoBka 3amaum, metpuku. Mertomst PCA, tSNE, UMAP. Bo3moxHOCTH OUOAMOTEK AJis
MIOCTPOEHW S, OIIEHK! ¥ BU3YaJIM3allui MOJIeJIeH yMEHbBIICHUsI Pa3MEPHOCTH.

Tema 2.8. AHcaMOJ1eBbIe METObI.
Crekunr. berrunr. byctunr.

Pa3znea 3. I'ny06okoe MmammHHOE 00y4eHNe (MCKYyCCTBEHHbIE Helip OHHbIE CETH)

Tema 3.1. OcHOBHbIe NOHATHS HeNIPOHHBIX ceTel

[MousaTHe HelipoHa. Mojens MaTeMaTrueckoro HeiipoHa. [lepcentpon PosenOnarra. [IpaBuna Xe60a.
Anroput™ 00yueHus 1o AenbTa-mnpasuiy. [Ipodiaema «uckimodaromiero win». O0yyeHrne MHOTOCIOWHON
HEUPOHHOHN CETM METOJOM OOpaTHOTrO pacnpocTpaHeHus ommOKu. Knmaccrdukanms HEHpOHHBIX ceTel.
3anaun, perraemble HeMPOHHBIMU ceTsiMU. [1po0aeMsl HeTOOOyUeHH s U TIepeoOyUeHHUS.

Tema 3.2. MHOrOCI0lHbIE HEHPOHHBbIE CETH

[TomHOCBSI3HBIE CJIOM. AJNTOPUTM OOpPATHOTO PACMpPOCTPAHEHHsS OMMOKM U ero MOAU(UKAIUH.
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Perynsapuzanus. O6mactb NpriMeHEHHSI.

Tema 3.3. CBepTOoUHbIEe HelIpOHHbIE CETH

Omnepauusi cBeptku. [lyumar. [lagmuar. OOyueHHWe CBEpPTOYHBIX HEWPOHHBIX ceTedd. OOnacth

IMPUMCHCHUA.

Tema 3.4. PekyppeHTHbIe HEHPOHbIE CETH

Bunsl pekyppenTtHbix HeiipoHHbIx ceteil. LSTM. GRU. JIyHarnipaBnennsie RNN. [Tpo6iemsl 00yuenus

RNN.

Tema 3.5. ABTOKOAUP O BIIUKH

Koneps! u nekoaepsl. Bunpl aBrokoanpoBmmkoB. DAE. CAE. VAE. O6nacth npuMeHeHusl.

Tema 3.6. Tpand opmepnl

Apxurektypa TpaHcopmepos. [TosummonHoe koguposanue. Mexanusm Baumanus. GPT. BERT.

Tema 3.7. 'eHepaTUBHO-COCTSI3aTeJbHbIE CETH

Apxurektypa GAN. Bugst HC ms reHepanmy nuzoopaxkenuii. O61acTb IpuMeHEHHMS.

6. TEMbI IIPAKTUYECKHNX 1 CEMUHAPCKUX 3AHATHI
Pazpnen 1. Kilaccuueckoe MalmmmHHOE 00yJYeHHe
Tema 1.2. Ocob6eHHOCTH cO0OpPa H 0OPAOOTKH JAHHBIX

Tema 1.3. O0ydenue ¢ yunrteyeM. 3axava KiacuUKaIU 1 METOIbI €€ peleHusl.

Bormpocs! k Teme:

Ounas popma

1) Kakue nanHble TpeOyOTCS IS 3aa4u KaccuUKammm ?

2) Kakue MeTpuky UCHOJb3YIOTCS AJIs OLIEHKH KJIacCU(PUKAIMOHHOW MOIen ?
3) Kakoe k peKOMEHIyIOT UCITOJIb30BaTh B 33ja4i OMHAPHOM Ky1acCHpUKaIu?

4) Kakue runepnapaMeTpsl y METO/A IEPEBbS PELIEHUN ?

Tema 1.4. O06yuenune ¢ yunrejaeM. 3ajaua perpecuu H MeTO/Ibl €€ peneHust
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Bormpocsl k Teme:
Ounas opma
1) Kakoro tuna niesieBoii cTonoer] B 3aJau perpeccuu?
2) Kakotii ObiBaeT perpeccus?
3) KaK BBIOMpaeTCsl BU PerpecCUOHHON MOeIT ?

4) Kak olieHMBaeTCsl KaueCTBO PErpecCCMOHHON Moien?

Tema 1.5. O0yuenne 6e3 yunreJisa. 3ajada KJacTepu3anui i MeTObI €€ pemeHust

Bomnpocs! k Teme:
Ounas popma
1) Kakue gaHHble UCNIOB3YIOTCS B 3a/1aue Kjacrepusainuu?
2) Kakas uzes ucnonb3ylorcs B metoge k-means 11 Bele/IeHUsI KIacTEPOB?

3) Kakas unes ucnonbsyitorcs B meroge DBSCAN a1 BbIgesieHs KJaacTepoB?

Tema 1.6. O0yueHnne 6e3 yunureJis. 3ajada acCOUHAIMN I MEeTOIbI €€ PenIeHus
Bomnpocs! k Teme:

Ounas popma

1) Kakue gaHHbIe CNOB3YIOTCS B 3a/1aUe accolaiim?

2) Kakue MeTpuKy CylIeCTBYIOT JJIl aCCOLIMATUBHON Moaenn?

Tema 1.7. O0yuenue 6e3 yunteJisi. 3a/1a4a yMeHbIIEHHsI PA3MEPHOCTH H METO/IbI €€ PellleHus
Bomnpocs! k Teme:
Ounas popma

1) [ls1 yero UCosb3yloT METO/Ibl YMEHbILIEHUsI pa3MepHOCTH?
2) Kaxk BBIOMpaTh KOJIMYIECTBO KOMITIOHEHT B MeTone PCA?

Tema 1.8. AHcaMOJ1eBbIe METOIbI.
Bormpocs! k Teme:
Ounas opma
1) Kakue mMeTobl HocTpoeHust aHcaMOJiel ObIBaIoT?

2) YUem OTIMYAIOTCS CTEKUHT, OETTUHT, OYCTUHT?
3) Kakue pekoMeHaaluu CyIECTBYIOT [IJIsl IOCTPOEHUsI aHCAMOJIEBBIX MOjieseit?
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Pa3nea 2. 'nyd6okoe MammHHOE 00y4YeHNe (MCKYCCTBEHHbIE Helip OHHbIE CETH)
Tema 2.2. MHOroca0iHbIe HelipOHHbIE CETH

BOHpOCbI K TEME!

Ounas opma

1) Koraa nosiBriiace Moaesns (popMabHOro HerpoHa?
2) Uro u3 ceOs mpeACTaBIseT MOJTHOCBSI3HBIN CJIOM, B KAKUX HEHPOHHBIX CETSAX OH UCHOJb3yeTCs?

3) ITpoGiembl 00yUYeHUsT UICKYCCTBEHHBIX HEWPOHHBIX CEeTeH?

Tema 2.3. CBepTOUYHbIEe HelIpOHHbIE CETH

BOHpOCbI K TEME!

Ounas opma

1) Yro u3 ceOs mpeacTaBisieT oneparysi CBEpTKU?

2) Yto Takoe myJuIMHT?

3) Yto Takoe magauHr?

4) Kakue 3a/1a4M pelalT CBEPTOYHbIE HEMPOHHbIE CETH?

5) Kak paccuuTaTh pasmMep BBIXOAHOTO TEH30pa M0CJIe ONepaly CBEPTKU?

Tema 2.4. PekyppeHTHbIe HEHPOHbIE CETH

Bomnpocs! k Teme:

Ounas popma

1) Kakue 3ajaun pemaoT peKyppeHTHbIE HEHPOHHbIE CETU?
2) Kakue BUIbl PEKYpPEHTHBIX HEUPOHHBIX CETEW CYIIECTBYIOT?

3) Kak oOyuatotcsi peKyppeHTHble HEHPOHHbIE ceTH?
4) YTo 3HAYMT 3aTyXaOIIUI U B3PBIBAIIINAKCS IPATUEHT?

Tema 2.6. Tpancd opmepnl
Bormpocs! k Teme:
Ounas opma

1) U3 kaKkux 3J€MEHTOB COCTOAT TpaHC(opMepsl?
2) Yto u3 ceds npeacTaBisieT MO3UIIMOHHOE KOAMpPOBaHue?

3) Yto Takoe MeXaHN3M BHUMaHM ]
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7. JABOPATOPHBIE PABOTDIL, IIPAKTUKYMBbI

Meton kNN, nepeBbs pelieHui

[lenu: mosyyeHue NPaKTUYECKMX HABBIKOB aHaIM3a JaHHBIX Ha s3bike Python ¢ ucnosb3oBaHneM
oudnmorexku Pandas, Numpy, Sklearn, Seaborn, Matplotlib.

Copnepsxanue: Ucronb3ys nporpammy Jupiter Notebook, s3bIk TporpammupoBanusi Python, 6ubamnoreku
Sklearn, Seaborn, Matplotlib u ap. 3arpy3uth HaOOp AaHHBIX COIJIACHO BapuUaHTy, C(hOPMYIMPOBATh ISl
HEro 3ajady KJaccu(UKauuu, TMOCTPOUTh KJIAaCCU(UKALMOHHBIE MOJEIM Ha OCHOBE METOAOB
JIOTUCTUYECKON perpeccuu, AepeBbeB pellleHui, k-Ommkaimmx coceneil, SVM, cpaBHUTh MoAenu M
c/leaTh BHIBOJBI O MX MPUMEHUMOCTHU Ha MPAKTHUKE.

Pesynbrarter: Kon, oruer

Ccputka: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=511368&idb=0

JIuneiinas perpeccus

[lenu: monyyeHre NPAaKTUYECKMX HABBIKOB IOCTPOEHHUSI U UCHOJb30BAHUS PErPECCHOHHBIX MOjEser Ha
si3pike Python ¢ ucnonezoBanuem 6udmmorek Scikit-Learn u StatsModels.

Copnepsxanue: Ucronb3ys nporpammy Jupiter Notebook, s3bIk mporpammuipoBanusi Python, 6ubanoreku
Scikit-Learn, StatsModels, NumPy, Matplotlib u ap. BBIIOIHUTH ClEQyIOIIAE 3aJaHUS: [Tapnas
perpeccusi: IOCTPOUTD JIBE peasM3alliy MapHOU JIMHEHHON perpecCMOHHON Mojieii Ha 6a3e 2 OUOJIMOTeK
Scikit-Learn, StatsModels, cpaBHUTh U UHTEPHPETUPOBATH MOJTYUYEHHBIE PE3YJbTAThl, BXOJHBIE TAHHBIE
paccuuTaTh COTJIacHO BapuaHTy B Tadnuie. [/ MHOXeCTBEHHAsI perpeccus: IJis CBOEro BapyuaHTa IMPOBECTH
PErPECCUOHHOE MOJIEIMPOBaHUE (IIOCTPOUTh MHOKECTBEHHYI0 PErpecCMOHHYI0 MOJEJb, CChUIKA IS
CKAYKM JIAHHBIX Ha CcTpaHuIle B pa3zene Data tables, BeiOpath He MeHee S0 CTPOK): O BHIOPATh BBIXOJHYIO
MPOTHO3UPYEMYIO TEPEMEHHYI0, O TOCTPOUTh PErpecCMOHHYI0 MOJEIb CO 3HAYMMbIMU IapaMeTpaMu
(OIIEHUTH KOPPEJSINHA MeXIy (akTopam, MmocjaeJoBaTeIbHO T00ABIATh (DAaKTOPHI M CPABHUBATH KAYECTBO
MOJy4aeMbIX MOJIesiel, ToJo0paTh BUA (DYHKIIMY (BU3YaIbHBIN aHATN3), OLIEHUTh aJeKBATHOCTb MOJIEIH O
CTAaTUCTUYECKUM IOKAa3aTessiM, KakIblil U3 ITAOB MPOKOMMEHTUPOBATh B OTYETE), O UHTEPIIPETUPYETE
pe3ybTaThl MOJEIMPOBAHUS (UTO 3HAYUT MOJTy4eHHas1 opMysia, Kakue MepeMEeHHbIe BHOCSAT OOJbIIMIA
BKJIQJI, 4TO OyIeT Mpu W3MEHEHUH HE3aBUCUMBIX TIEPEMEHHBIX C 3aBHCHMOI), O TPOTHO3UPOBATh HOBBIE
3HAYEHUSI C TIOMOIIIBIO TOCTPOSHHON MOJIETIH.

Pesynbrarter: Koa, oTuer

Ccpunka: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=511368&idb=0

Meronst k-means, DBSCAN

[lenu: moiyvyeHue MpPAKTUYECKMX HABBHIKOB aHAIM3a JAaHHBIX Ha s3bike Python ¢ wucnoss3oBaHreM
ouomorexkn Pandas, Numpy, Sklearn, Seaborn, Matplotlib.

Copepsxanue: ucnonbsys nporpammy Jupiter Notebook, s3bIk mporpammupoBanusi Python, 6ubnnoreku
Sklearn, Seaborn, Matplotlib u ap. 3arpy3uth HaOOp JaHHBIX COIJIACHO BapHaHTY, c(pOpMYIMPOBATH IS
HEero 3ajaudy KJacTepu3allid, MOCTPOUTh MOJEIM KJIACTepU3alliu, OLIEHUTb WX, BBIABUHYTH TMIIOTE3bI,
KOTOpBIE OOBSCHSIOT IMOJyYeHHbBIE KJIACTEPHI.

Pesynbrarter: Kon, oruer

Ccpunka: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=511368&idb=0

Metoast APRIORI, FP-growth

Lenu: noyvyeHue NpakTHYECKUX HABBIKOM MOCTPOEHHUS MOJIEJIeN accolialuu Ha si3bike Python
Copepxanue: ucrnons3ys nporpammy Jupiter Notebook, a3pik mporpammupoBanust Python 3arpysuts
Ha0Op JaHHBIX COTJIACHO BAPUAHTY, C(hOPMYIMPOBATD ISl HETO 3a/1a4y aCCOIUAIINH, TIOCTPOUTH MOJIENTN Ha
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ocHoBe mMeTogoB APRIORI, FP-growth, cpaBHUTH MOzENM U clenaTh BBIBOABI O MX MPUMEHMMOCTH Ha
MIPAKTHKE.

Pezynprarei: Kog, oTuer

Ccpuika: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=511368&idb=0

Metonst PCA, t-SNE, UMAP

[lenu: noxydeHue NpakTUYECKUX HABBIKOB ITOCTPOEHUS MOZIEJIEN MEHbIIEN pa3MepHOCTH Ha si3bike Python
Copepxanue: ucnosnb3ys nporpammy Jupiter Notebook, s3pik mporpammupoBanus Python 3arpysuts
HaOOp JaHHBIX COIJIACHO BapWaHTy, c(pOPMYJIMpPOBATh AJIsi HEro 3ajady yMEHbIIEHUsI pa3MepHOCTH,
noctpouts Mojenu Ha ocHoBe MetofoB PCA, t-SNE, UMAP, cpaBHUTh MOJIEIMN U COENATh BBIBOJBI O UX
MIPUMEHUMOCTH Ha TIPAKTHKE.

Pesynprarel: Kog, oTuer

Ccpuika: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=511368&idb=0

AHcamb61m

Llesu: mostyvyeHre NpakTHYECKUX HaBBIKOB MOCTPOSHUSI M UCTIOJIb30BaHUs aHcamMoOJie Ha si3bike Python
Copepxanue: ucnosib3ys nporpammy Jupiter Notebook, s3pik mporpammupoBanus Python 3arpysuts
HaOOp [aHHBIX COIJIACHO BapuaHTy, cpOpMyJMpOBaTh [UIsl HEro 3agady KJacCU(pUKAIMU, MOCTPOUTh
pa3IMyHble aHCAMOJIM, CPAaBHUTh MOJIEJTH U C/IENATh BBHIBOJIBI O MX IIPUMEHMMOCTH Ha MIPAKTHKE.
Pesynbrarer: Kon, otuer

Ccpuika: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=511368&idb=0

IlepcenTpoHsl

[lesm: mosrydyeHre NpPaKTUYECKUX HABBIKOB MPOrpaMMMPOBAHMS HEHPOHHBIX ceTeidl Ha s3bike Python c
ucrnosb3oBanueM o6udnmoreku PyTorch.

Conepxanue: ucronb3yst porpammy Jupiter Notebook, si3bik mporpamvupoBanusi Python, 6udnmoreky
PyTorch mocTponTs MHOrOCIOVHYI0 HEHPOHHYIO CETh 10 BAPUAHTy W MCIOJb30BaTh JJIs1 TOJTy4EHUs
pe3ysbTata. Pabota 3akimovaercs B: ® 3arpy3ke / reHepanuu AaHHbIX 11t oOydeHuss HC; ¢ TToctpoeHust
HC; » O6yuenust HC; * ITpoBepku Hc Ha TeCTOBBIX JaHHBIX; ® Busyanusauus pe3ysibTata.
Pezynprarer: Kog, oTuer

Ccpuika: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=511368&idb=0

CBeprovHbIe HEMPOHHBIE CETU

[lenu: mosyvyeHue MpaKTUYECKUX HABBIKOB IPOrpaMMHUpPOBAHMSA HEMPOHHBIX ceTed Ha s3blke Python c
ucnonb3oBanueMm oudaoreku PyTorch.

Copepsxanue: ucnonbsys nporpammy Jupiter Notebook, si3pik mporpammupoBanusi Python, 6uommoreky
PyTorch mocTpouth CBEpPTOYHYI0O HEWPOHHYI0 CeTb IO BapUaHTy W MCIOJb30BaTh AJI HOJTyYeHHs
pe3yibraTa. Pabota 3akmovaercs B: ® 3arpyske / reHepanuu gaHHbIX 1 oOyueHust HC; ¢ Tloctpoenus
HC; » O6yuenust HC; * ITpoBepku Hc Ha TeCTOBBIX JaHHBIX; ® Busyanusanus pe3ysibTata.
Pesynbrarer: Kon, otuer

Ccpuika: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=511368&idb=0
PexkyppeHTHbIE HEVPOHHBIE CETH

[lesm: mosrydyeHre NPaKTUYECKUX HABBIKOB MPOrpaMMMPOBAHMS HEHPOHHBIX ceTeid Ha s3bike Python c
ucrnospb3oBanueM o6udaoteku PyTorch

Conepxanwue: uctonb3yst rporpammy Jupiter Notebook, si3bik mporpamvupoBanust Python, 6udnmoreky
PyTorch nmocTtpouth peKyppeHTHYI0O HEMPOHHYIO CETh 10 BapuUaHTy M HCHOJIb30BaTh IS MOJTy4EHUs
pe3ysbTata. Pabota 3akimovaercs B: ® 3arpy3ke / reHepanuu AaHHbIX 11t o0ydenuss HC; ¢ TToctpoeHust
HC; » O6yuenust HC; * ITpoBepku Hc Ha TecTOBBIX JaHHBIX; ® Busyanusauus pe3ysibTata.
Pezynprarel: Kog, oTuer

Ccpuika: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=511368&idb=0
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Tpancdopmepsl

Llenu: mosydyeHre MpPaKTUYECKMX HABBIKOB B 00JacTU padOThl C HEHMPOCETEBBIMH MOJENSMU Ha SI3bIKE
Python ¢ ucnosnp3oBanunem 6udmoreku Transforms

Copepxanue: JlaboparopHass padora Tema: MCMOSB30BaHME W HCCIIEJOBAHME TOTOBBIX HEHMPOCETEBBIX
mozeneil Llenp paGoThl: MoydyeHHWE MPAaKTHYECKMX HABBIKOB B 00JAaCTH padOTHl C HEHpOCETEeBBHIMHU
MoJessiMu Ha si3bike Python ¢ ucrons3zoBannem 0ubmoreku Transforms. 3aaHue: uCrosnb3yst IporpaMmy
Jupiter Notebook, s3bik iporpammupoBanus Python, 6uéimoreky Transforms v Ip. ¥ TOTOBbIE MOJIENN C
pecypca https://huggingface.co/models BomonHuTe chenyomue 3aganuii: 1 BeiOepetre He MeHee 3
HNOAXOAAIMX MOJEJEN AJs Balllero BapuaHTa, KOTopble sABJAOTCA TpaHcdopmepamu 2 Mcnonb3yiite Ux
IJISL pellieHnsl 3a[]a4u, ONUIIUTEe TIOTy4YeHHble KOHBelephl MalmMHHOTO o0yuyenus (pipeline) 3 IlpoBenute
CPaBHUTEJIbHBIN AHAJIN3, UCIIOJIb3YSl COOTBETCTBYIOIIME METPUKM (Toaxonsdmue A 3aaaun) 4 Crenaiire
BBIBOJIBl O BO3MOKHOCTU TPUMEHEHUs] MOJeNed s MpakTU4YecKo 3amaur S5 Onuiure BapUaHTHI
yJIy4llIeHus1 peleHuit

Pesynbrarter: Kon, otuer

Ccpuika: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=511368&idb=0
I'enepaTuBHBIE MOIEH

[lesm: mosyyeHre NpPaKTUYECKUMX HABBIKOB B 00JaCTU PaOOThl C HEHMPOCETEBBIMU MOJENISIMU Ha SA3bIKE
Python

Conepxanue: ucronb3yst rporpammy Jupiter Notebook, si3bik mporpamvupoBanust Python, 6udnroreky
Transforms u ap. u roroBele Mojenu ¢ pecypca https://huggingface.co/models BbImoJIHUTE CrexyloONIMe
3amanuii: 1 Beibepere He MeHee 3 MOAXOIAIIMX MOJENEH Ui Balllero BapHaHTa, KOTOPBIE SIBIISIOTCS
reHepatuBHbIMU 2 Vicnonb3yiTe ux Uil pelieHus 3a1a4y, ONUIINTE I0yYeHHbIE KOHBEHEPbl MAIlIMHHOTO
ooyuyenusi (pipeline) 3 IlpoBemute CpaBHUTEBHBIN aHAIM3, WCIOJB3Ys COOTBETCTBYIOIIME METPHKHU
(mopxoasmue 11 3agaun) 4 Caenaiite BHIBOJbI O BO3MOXKHOCTH TPUMEHEHH S MOZIEJIEH 1151 IPAaKTUYECKOM
3agaun 5 OnuIIuTe BapuaHThl yJIyqlleHUs peleHui

Pesynbrarer: Kon, otuer

Ccpuika: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=511368&idb=0
[TpenoOpadoTKa JaHHBIX

Llenmn: monydeHrMe MPAaKTHYECKMX HABBIKOB pabOTHl ¢ OMOMMOTEKamMu Uit paboOTBl C  JaHHBIMHU
(MpeBapUTEIbHOTO aHAJIN3A IaHHBIX) Ha sA3bIKe Python.

Conepxanue: uctob3ys nmporpammy Jupiter Notebook uim ero ajabTepHaTUBY, A3bIK IPOrPaMMUPOBAHUS
Python, 6ubmuorekun OS, 10, Pandas, Pandas-Profiling, AutoViz, HyxHO caenath cienymoomiee: 1)
3arpy3uTh HAOOP JAAHHBIX COTJIACHO BApUaHTY; 2) MOJYYUTh MH(pOpPMaNKMI0 0 Habope JaHHBIX U JaHHBIE U3
HaOopa; 3) oOpadoTaTh MyCThle 3HAYEHUS U AyOIMKaThI (IPU OTCYTCTBUM TAKUX CO3/aTh BTOpoW Habop, B
KOTOPOM yJJIUTh U IPOLYOJMPOBATh YaCTh JAHHBIX U BBIIOJIHUTB 3Ty YaCTh 331aHUSA C HUM); 4) IIPOBECTH
KOHCTPYMpOBaHME MPU3HAKOB HAa0Opa JaHHBIX, HMCIHOJb3Ys pa3lMYHble CIIOCOOBI M3MEHEHHs COCTaBa
CTONONOB (cOenaTh He MeHee 3 pa3HbIX HAO0OPOB C Pa3HBIM COCTABOM NPH3HAKOB, BCTABUTH OOBSICHEHUS,
NoyeMy TOSBUIMCh WM OBUIM yJaJieHbl NMPHU3HAKM); 5) CreHEepUpOBaTh HOBBIM HA0Op JAHHBIX, YacTh
JaHHBIX B KOTOpPOM OyZIeT M3 MepBOro Habopa, W BHIIOJIHUTH BCE BO3MOXKHBIE OMEpali OObEANHEHHS
JaHHBIX W 3allOJHEHUS HAOOPOB JAHHBIMU C YYETOM Jpyroro Hadopa; 6) BBIIIOJIHUTH HE MeHee S
Pa3JIMYHBIX ONepalnuil PyNIUPOBKU M arperauuu( UCHoIb30BaTh pa3Hble METOIbI); 7) NPUAyMaTh HOBbIE
MpU3HaKU B HaOope (He MeHee 3); 8) B OJHOM U3 HOBBIX HAOOPOB JIaHHBIX CO3/1aTh COCTABHOUN UHIIEKC; 9)
HAWTH KaTeropuajibHble MPU3HAKM W MPOW3BECTH MX KOJWpOoBaHHWE (He MeHee ueM 2 criocodamu); 10)
MOJYYUTh CTATUCTUYECKUI JaHHBIX O Habope; 11) MOCTpoUTh MO OJHOMY M3 MOJIEH MCXOAHOro Habopa
TUCTOTPaMMY, JTMarpaMMbl pacCEMBaHUS, JUArPaMMYy <«SIIUKOB C YCHKaMW», HCIOJB3ys OUOIMOTEKY
Pandas;
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

@ — Paboyast mporpaMma AUCIUTUTAHBI

Pezynprarei: Kog, oTuer
Ccpuika: http://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=511368&idb=0

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

JlaHHbIi BUJ paOoThl He npenycMoTpeH YII.

O 00 1 O Lt & W =~

DO DN = = e e e e e e e e
—_ O 0 0 NN DN kW= O

9. IEPEYEHDb BOITPOCOB K 9K3AMEHY

. Kakue ocHoBHBIE TOaX0/bI 1151 IocTpoenus cucteMm MU ucnons3ytores?

. Uem ormmuatcs cuibHbiid U ot cnaboro?

. Uro nonpa3ymMeBaloT NoJ, TEXHOJIOTMUECKON CUHTYJISIPHOCTBIO?

. B uem cocrout unes MpiciieHHOro skcrnepuMenTa "Kuraiickas komHara"?

. Kakue ocHOBHbIE TpeOOBaHUS HIEH peann3yoTcs Ajs 3TuaHoro MN?

. B uem oTimums riry0oKoro MammHHOTO 00y4YeHUs OT JPYrHX BUAOB MAIIMHHOTO OOy4YeHust?
. Kak onpegenuth KauecTBO TaHHBIX JIJIS1 MOJEJIM MAITUHHOTO O0yJeHM?

. Kakue nannble Tpedyercsi HOArOTOBUTD AJIs1 MOCTPOSHUSI KIacCU(PUKAIIMOHHON Mojien?

. Kakue Bugp! perpeccun ObiBaioT?

. YeM oTiMyaeTcs Kiactepusalys oT Kiaccuduramu?

. K Kakum 1JaHHBIM MOXHO MTPUMEHSATh METO/Ibl IOMCKA accolaluil (mpaBui)?
. Kakue BUJpI METO/I0B yMEHbILIEHUsI Pa3MEPHOCTEN N3BECTHBI?
. YeM oTiimyatoTcst OerruHr, OyCTUHT U CTIKUHT?

. Onumre Mozenb (popMaIbHOIO HEWPOHa.

. Kak ucrionb3yercs rpagieHT B 00y4eHUN HEMPOHHBIX ceTei?

. Kakue metoapl KOHTpOIIs nporiecca 00y4YeHus1 UCONb3YI0TCs ?
. Kak BbInonsercs onepatop cBepTKu?

. Kak oOyyatorcsi pekyppeHTHble HEHPOHHBIE CeTh ?

. Kakue cymiecTByoT BUbl aBTOKOJUPOBITUKOB?

. B uem 3akimouaercs uaes MeXaHu3Ma BHUMaHUS?

. Kak crpoutcs apxutektypa GAN?

10. CAMOCTOATEJIBHAA PABOTA OBYUYAIOIIIUXCA

Cooeporcarue, mpebosarusi, Ycn08uUsi U NOPsIOOK OPeAHU3AUUU CAMOCMOSIMENbHOU padonibl

00YUAIOUUXCSL C Yuemom popmvl 00yueHus onpedeasitomcs 8 coomgeemcemeuu ¢ «Ilonodcenuem oo
OpP2aHU3AUUL CAMOCTOSIMENLHOL PAOOMbl 00YUAIOULUXCS1», YMBEPHCOEHHBIM Yuenvim cosemom Yal'y

(npomokon Ne8/268 om 26.03.2019e.).

I1o kaxcooii hopme obyueHUs: OUHAS/3A0UHASI/OUHO-3A0UHASL 3ANOAHEMC S OMOENAbHAS. MAOAUUA

dopma 0OyuyeHust: oUHas
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3zBanue pa3nieiioB u TeM Bug camocTosTe bHOI pa6doThI O6Bem Popma KOHTPOJIsI (nposepKa
(npopadomxka yuedrozo B yacax pewenus 3a0au, pedhepama u op.)
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

Paznen 1. BBejeHne B HCKYyCCTBEeHHbII HHTEJLIEKT

Tewma 1.1. Ucropus passurust U1 IIpopaboTka yyeOHOTO MaTtepuanac | 4 Bomnpock k 3k3ameny,

HCIIOJIb30BaHUEM PECYPCOB yIeOHO- TectupoBanue
METOAMYECKOTO 1
nH(pOpPMaIMOHHOTO 0becrieYeH s
JVCIIATUTFHBL.

Tema 1.2. dunocodckue u IIpopaboTka ydeOHOro Matepuanac | 4 Bormpocs! k 3k3ameny,

studeckue Bonpocs NN HCIIOJIb30BAHMEM PECYPCOB yUeOHO- TectupoBanue
METO/IMYECKOrO U
nH(pOpPMaIMOHHOTO obecreYeHust
JMCLHTUTAHBL.

Pazpneu 2. Knaccnueckoe MammHHoOe 06yueHue

Tema 2.1. ITonsiTue 1 BUaBI ITpopaboTka yyebHOrO Matepranac | 4 Bonpocsl k 3K3aMeHy,
MaIIMHHOTO 00y4eHus. 3agaun HCIIOJIb30BaHUEM PECYPCOB yIeOHO- TecrupoBanue
MAIIMHHOTO OOyYeHHSI. METOAMYECKOTO 1

nH(pOpMaIMOHHOTO 0becTIeYeH s
JVCIIATUTFHBL.

Tema 2.2. OcobenHoctu cbopa u IIpopaboTka ydeOHOro Matepuanac | 4 Borpocsl K 9K3aMeHy,

00pabOTKH JaHHBIX HCIIOJIb30BAHMEM PECYPCOB YUeOHO- TectupoBatue
METO/IMYECKOro U
nH(pOpPMaIMOHHOTO obecreYeHust
JMCLHTUTMHBL.

Tema 2.3. OOy4eHue ¢ yauTenaem. ITpopaboTka yuebHOro Matepuanac | 4 Borpocsl k 9K3amMeHy,
3ajaya Kiacu(pUKalUU U METOIbL HCHOJIb30BAaHUEM PECYPCOB yIeOHO- TectupoBanue
ee peleHusl. METO/IMYECKOro U

HH(POPMAIIMOHHOTO OOecreYeHusT
JUCIATUTAHBL.

Tema 2.4. OOydeHHe C yIUTEIEM. ITpopaboTka yyebHOrO Matepranac | 4 Bompocs! k 3K3aMeHy,
3ajaya perpecuuy ¥ METOIHI ee HCIIOJIb30BaHUEM PECYPCOB yIeOHO- TectupoBanue
peleHus METOAMYECKOTO 1

nH(pOpMaIMOHHOTO 0becTIeYeH s
JVCIIATUTFHBL.

Tema 2.5. O6yuenue 6e3 yuuTes. IIpopaboTka ydeOHOro Matepuanac | 4 Borpocsl K 9K3aMeHy,
3ajaua KJIacTepu3aliy 1 METOIbI MCIOJIb30BAHUEM PECYPCOB yIeOHO- TectupoBaHue
ee peleHus METO/IMYECKOro U

nH(pOPMaIMOHHOTO 0becreYeHusI
JUCUHTUTHBL.

Tema 2.6. O0ydenue 6e3 yauTens. ITpopaboTka yuebHOro Matepuanac | 4 Borpocsl k 9K3amMeHy,
3aaua accolualuy 1 METOIbI ee HCIIOJIb30BaHUEM PECYPCOB yIeOHO- TectupoBatue
peleHust METO/INYECKOrO U

HUH(POPMAIIMOHHOTO OOecreYeHust
JUCIIATUTAHBL.
Tema 2.7. O6ydenue 6e3 yuntensa. | I[Ipopaborka yueOHOro marepuamac | 4 Bompocs! k 3K3aMeHy,

3ajava yMEHbIIEHUS Pa3MEPHOCTH

HCIIOJIb30BaHUEM PECYPCOB yIeOHO-

TectupoBanue
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3zBanue pa3agenoB u Tem

Buja camocTosATEJbHOT PadOThHI
(npopadomxka yuedrozo
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

OonBem
B yacax

®opma KOHTP0J1sI (nposepka
pewenus 3a0au, pedhepama u op.)

1 METOJbI €€ PEIICHUA

METOJMYECKOTO U
MH(POPMAIIMOHHOTO 00eCTICUeHU ST
JACIIUTUTAHBL.

Tema 2.8. AucamMOJieBbIE METO/BI.

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB YUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCTeYeH st
JWCIUILTHHBL.

Bonpocsl! k sx3ameny,
TectupoBanue

Pazgen 3. I'niy6okoe MammHHOe 00yueHne (MCKYCCTBEHHbIE HelPOHHbIE CETH)

Tema 3.1. OCHOBHBIE ITOHSTHS
HEUPOHHBIX ceTeil

ITpopaboTka yueOHOro MaTepraa ¢
UCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOJUYECKOrO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JVCLUIIHHBL.

4

Borpocs k 3k3amMeny,
TectupoBanue

Tema 3.2. MHorocjioinHbie
HEHPOHHBIE CETU

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIMOHHOTO 00eCIeYeH s
JWCIUILTHHBL.

Bonpocsl! k 9x3ameny,
TectupoBanue

Tema 3.3. CBeprouHble
HEHpPOHHbBIE CeTU

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BAHUEM PEcypcoB yueOHO-
METOUYECKOrO 1
MH(pOPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIMHBI.

Bomnpocs! k ak3ameny,
TectupoBanue

Tema 3.4. PekyppeHTHbIe
HEWPOHBIE CETU

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JWCLUIUITHHBL.

Bormpocs k 3k3amMeny,
TectupoBanue

Tema 3.5. ABTOKOAMPOBIIMKHU

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCeYeH s
JWCIUILTHHBL.

Bonpocs! k 9x3ameny,
TectupoBanue

Tema 3.6. Tpandopmepst

IIpopaboTka yyeOHOro MaTepuana ¢
MCIIOJIb30BAHUEM PECcypcoB yueOHO-
METOJMYECKOrO 1
MH(POPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIHHBI.

Bomnpocs! k ak3ameny,
TectupoBanue

Tema 3.7. I'eHepaTuBHO-
COCTsI3aTeJIbHBIE CETH

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JWCLUIUIHHBL.

Bormpocs k 3k3amMeHy,
TectupoBanue
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

dopma oOyueHHs: 3a09HAS

Ha3BaHue pa3/1eJioB H TeM Buj camocTosATeJIbHOM padoThI Oo6bem Popma KOHTPO.JIs1 (nposepka
(npopadomka yueorozo B yacax peuwienus 3a0au, pedhepama u op.)
Mmamepuana, peuienue 3a0at,
pedpepam, 00K1a0, KOHMPONLHAS
paboma,nodzomosKa K coaue
3auema, K3aMeHA U Op).

Paznen 1. BBegeHune B HCKyCCTBEHHBIN HHTEJIEKT

Tema 1.1. Uctopus pazsutus U1 IpopaboTka yuebHOro Marepuanac | 8 Bomnpocsl k ak3ameny,

HCIOJIb30BAHUEM PECYPCOB yIeOHO- TecrupoBanue
METOAMYECKOro U
HH(POPMAIIMOHHOTO OOecreYeHusI
JUCUHTUTHHBL.

Tema 1.2. ®unocodckue u IIpopaboTka yyeOHOro Matepuainac | 8 Bompocsl k 3k3ameny,

aTrdeckue Bonpocs U WCTIOJIb30BAHMEM PECypCOB yUeOHO- TectupoBanue
METOJMYECKOTO U
MH(POPMAIIMOHHOTO 0OeCTICUeHU ST
JIUCIIATUTAHBL,

Pazpen 2. Knaccuueckoe MammHHOe 00ydeHne

Tema 2.1. [Tonsitue u Buabl IpopaboTka yuyebHOro Mmarepuanac | 8 Bomnpocsl k ak3ameny,
MAIIMHHOTO 00y4YeHusl. 3aqadu HCIOJIb30BAHUEM PECYPCOB yIeOHO- TecrupoBanue
MAIIUHHOTO O0YYeHHSI. METOAMYECKOro U

HH(POPMAIIMOHHOTO OOecreYeHusI
JUCUHTUTHHBL.

Tema 2.2. OcobenHoctu cbopa u IIpopaboTka yyeOHOro Matepuaiac | 8 Borpocs! k 9K3amMeHy,

00pabOTK! JaHHBIX WCTIOJIb30BAHHEM PECYpCOB yUeOHO- TectupoBanue
METOJMYECKOTO U
MH(POPMAIIMOHHOTO 0OeCTICUeHU S
JICIIATUTAHBL,

Tema 2.3. OOy4eHHe C yUHUTEIIEM. ITpopaboTka yyebHOrO MaTepuanac | 8 Borpocsl K 9K3aMeHy,
3agava Ki1acuUKau U METOIbI HCIIOJIb30BaHHEM PECYPCOB yUeOHO- TectupoBaHue
ee pelieHus.. METOUYECKOTO U

MHGOPMAIIMOHHOTO 0OeCTIeUeH ST
JMCIIATUTAHBL,

Tema 2.4. OOy4ueHHe C yUUTEIIEM. IpopaboTka yuebHOro marepuanac | 8 Bonpock! K 9K3aMeHy,
3aaya perpecuuu 1 METOIbI ee HCIOJIb30BAHUEM PECYPCOB yIeOHO- TectupoBanue
peleHust METOAMYECKOrO U

HH(POPMAIIMOHHOTO OOecreYeHust
JUCUHTUTHHBL.
Tema 2.5. O6yuenue 6e3 yaurtens. IIpopaboTka yyeOHOro Matepuaiac | 8 Borpocs! k 9K3amMeHy,

3ajaya KJacTepu3aluy U METO bl
ee pereHus

HCIIOJIb30BaHUEM PECYPCOB yIeOHO-
METOJMYECKOTO U
nH(pOpPMaIMOHHOTO ObecrieYeHN s
JIACIIATUTAHBL,

TectupoBanue
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3zBanue pa3nieiioB u TeM Bug camocTosTe bHOI pa6doThI O6Bem Popma KOHTPOJIsI (nposepKa
(npopadomxka yuedrozo B yacax pewenus 3a0au, pedhepama u op.)
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).
Tema 2.6. O6yuenue 6e3 yauTens. ITpopaboTka yaebHOrO MaTepuamac | 8 Bormpocs! k k3ameny,
3aaua accolualuy 1 METOIbI ee HCIIOJIb30BaHUEM PECYPCOB yIeOHO- TectupoBatue
peleHust METO/IMYECKOrO U
HUH(POPMAIIMOHHOTO OOecreYeHust
JUCIIATUTAHBL.
Tema 2.7. O6yuenue 6e3 yuntens. | Ilpopaborka ydeOHoro Marepuanac | 8 Bompocs! k 9K3aMeHy,
3amada yMEHbIICHUS Pa3MEepHOCTH HCIIOJIb30BaHUEM PECYPCOB yIeOHO- TectupoBanue
1 METOAIBI €€ PeIeHHs METOAMYECKOTO 1
nH(pOPMaIMOHHOTO 0becrIeYeH s
JCITATUTAHBL,
Tema 2.8. AHcamOJieBble METOIbI. IIpopaboTka y4yeOHOro Marepuaiac | 5 Borpocsl K 9K3aMeHy,

HCIOJIb30BAHUEM PECYPCOB yIeOHO-
METOJUYECKOTrO U
nH(pOPMaIMOHHOTO obecreYeHust
JUCLUTUIMHBL.

TectupoBanue

Pazgen 3. I'niy6okoe MammHHOe 00y4eHne (MCKYCCTBEHHbIE HelPOHHbIE CETH)

Tema 3.1. OCHOBHEBIE ITOHSTHS
HEUPOHHBIX ceTeil

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JWCLUIUIHHBL.

10

Bormpocsl k 3k3amMeny,
TectupoBanue

Tema 3.2. MHorocjioinHbie
HEHPOHHBIE CETU

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCIeYeHH s
JWCIUILTHHBL.

10

Bonpocsl! k 9x3ameny,
TectupoBanue

Tema 3.3. CBeprouHble
HEHpPOHHbBIE CeTU

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BAHUEM PEcypcoB yueOHO-
METOJMYECKOTO 1
MH(POPMALIMOHHOTO 00eCIeueH sl
JAVCLUIIIMHBI.

10

Bomnpocs! k axk3ameny,
TectupoBanue

Tema 3.4. PekyppeHTHbIe
HEWPOHBIE CETU

ITpopaboTka yueOHOro MaTepraa ¢
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JWCLUIUITHHBL.

10

Bormpocsl k 3k3amMeny,
TectupoBanue

Tema 3.5. ABTOKOAMPOBIIMKHU

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCIeYeH st
JVCIUILTHHBL.

10

Bonpocsl! k aK3ameny,
TectupoBanue

Tema 3.6. Tpandopmepst

IIpopaboTka yyeOHOro MaTepuana ¢
MCIIOJIb30BaHUEM PECypcoB yueOHO-
METOJMYECKOrO 1

10

Bomnpocs! k ak3ameny,
TectupoBanue
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3zBanue pa3agenoB u Tem Buja camocTosATEJbHOT PadOThHI 0Oo6bem dopma KOHTP0J1s (nposepka
(npopadomxka yuedrozo B yacax pewenus 3a0au, pedhepama u op.)
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
paboma,no0zomosKa K coaue
3auema, IK3amena u op).

nH(pOpPMaIMOHHOTO 0becTIeYeH s

JUCUUIIIHBI.
Tema 3.7. I'enepaTuBHO- IIpopaboTka y4eOHOro MaTepuaa ¢ 10 Bonpocsl! k sx3ameny,
coCTsI3aTelIbHbIE CETH MCIOJIb30BAHUEM PECYPCOB yIeOHO- TectupoBanue

METOAUYECKOro U
nH(pOpPMaIMOHHOTO obecreYeHust
JUCUUILIVHBIL.

11. YYHEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECHIEYEHHUE JUCHHUIIJINHDBI

a) Cnimcok pekoMeH1yeMoil JUTepaTypbl
OCHOBHAas

1. Cmarun A. A. UHTeuekTyallbHble MH(OPMAIIMOHHBIE CUCTEMBI : yued. rmocodue 11 By30B / A. A.
Cwmarun, C. B. JlunatoBa, A. C. Menbauuenko ; Yal'V, ®ak. marematuku 1 uHGOpM. TexHosioruii, Kad.
TEJIEKOMMYHUKALl. TEXHOJIOTUM U ceTel. - YibaHoBCK : Yal'V, 2010. - 3arn. ¢ skpana. - Mmeerca neu.
aHAaJIOT. - DJIEKTPOH. TEKCTOBBIE IIaH. (1 paiin : 1,45 MO). - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/683. - Pexum pocrynma: 9BC VYal'V. - Tekcr
anekTpoHHsii. / .— ISBN 0_1219

2. Tapkos, M. C. HelipokommbioTepHble cucteMsl : yaeoHoe nmocodue / M. C. Tapkos ; M. C. Tapkos. -
Mocksa : Iarepret-YHusepcurer MHpopmanmonssix Texnonoruin (MHTYUT), A IIu Ap Menua, 2020.
- 170 c. - Knura naxogurcs B npemuym-sepcurt D5C IPR BOOKS. - Tekcr. - 'apaHTHpOBaHHBIN CPOK
pasmerienusa B DBC no 28.07.2022 (aBronposioHranus). - 3JEKTPOHHbIA. - DIEKTpoH. JaH. (1 damn). -
URL: http://www.iprbookshop.ru/97551.html. - Pexum nocryna: 95C IPR BOOKS; mns aBTropusump.
nosb3oBaresei. - ISBN 978-5-4497-0664-5. / .— ISBN 0_155068

3. IlenbkoBa, T. I'. Moaenu u MeTO/Ibl HICKYCCTBEHHOTO MHTeJUIEKTa : yueOHoe nocooue / T. I'. [lenbkoBa,
1O0. B. Bajtamreiin ; T. I'. [lenskosa, 0. B. Baiinmreiin. - KpacHosipck : Cubupckuii denepaibHbII
yausepcurer, 2019. - 116 c. - Knura Haxomutcsa B npemuym-Bepcun DbC IPR BOOKS. - Teker. -
[MapantupoBanHbiii cpok pasmerieHuss B ObBC no 09.10.2025 (aBTomposioHranusi). - 3J€KTPOHHBIU. -
DuekTpoH. AaH. (1 ¢aiun). - URL: http://www.iprbookshop.ru/100056.html. - Pexum nocryna: 9bC IPR
BOOKS; nyist aBTopusup. noabs3zoBateneid. - ISBN 978-5-7638-4043-8. / .— ISBN 0_156245

JAOIMOJTHUTEJIbHAA

1. Tworames, A. A. KoMbloTepHbIE CpeACTBA UCKYCCTBEHHOTO MHTEJUIEKTA : ydyeOHoe mocooue / A. A.
Trorames ; A. A. Tworames. - Camapa : Camapckuil rocyJapCTBEHHBIM TeXHUUYECKUM yHUBepcureT, DbC
ACB, 2020. - 270 c. - Knura Haxogurcsa B npemuyM-Bepcun DbC IPR BOOKS. - Tekcr. - Bech cpok
OXpaHbl ~aBTOPCKOIO IIpaBa. - JEKTPOHHbIM. - nekTpoH. naH. (1 damn). - URL:
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http://www.iprbookshop.ru/105021.html. - Pexum pocryma: DBC IPR BOOKS; nns aBTropusup.
nojb3oBatenei. - ISBN 978-5-7964-2293-9. / .— ISBN 0_158577

2. Teopus ¥ MpaKTUKA MAIIMHHOTO 00y4eHus : yueOHoe rocoodue / B. B. Boponuna, A. B. Muxees, H. T’
Apywmkuna, K. B. Ceatos ; B. B. Boponnna, A. B. Muxees, H. I'. fIpymkuna, K. B. CBATOB. - YIbAHOBCK :
VY 1bSIHOBCKMIA rOCYIapCTBEHHBIN TEXHUYECKUI YyHUBepcuTeT, 2017. - 291 c. - Kuura Haxoaurcs B npeMuym-
Bepcun DbC IPR BOOKS. - Tekcr. - Jlunensus go 27.10.2025. - 371eKTpOHHBIM. - DNEKTPoH. AaH. (1
(aiin). - URL: http://www.iprbookshop.ru/106120.html. - Pexum pocrynma: 9bC IPR BOOKS; nns
aBTOpU3Up. nojb3oBareseld. - ISBN 978-5-9795-1712-4. / — ISBN 0_159364

3. Pamka C. Python m wMammHHOEe oOOy4yeHue: KpaiiHe HeoOXOIUMOe I0coOue TI0 HOBEWIIen
Npe/ICKa3aTesIbHOM aHAIUTHKE, 00s13aTesbHOe [is1 OoJiee r1yOOKOro MOHUMAaHMSI METOI0JI0T MU MAITMHHOTO
oOydveHus : mpaktndeckoe nocooue / C. Pamka ; Pamka C. - Mocksa : IMK-nipecc, 2017. - 418 c. - URL:
https://www.studentlibrary.ru/book/ISBN9785970604090.html. - Pexum nocryna: 9BC "Koncynbrant
cryznenTa"; no noanucke. - ISBN 978-5-97060-409-0. / .— ISBN 0_253784

4. Anamm3 naHHbIX @ YueOHuk s akagemudeckoro Oakanaspuata / B.C. Mxwurapss, M.IO. Apxurnosa,
T.A. JIyopoBa [u ap.] ; mon pen. MxurapsiHa B.C. - Mocksa : Opaiir, 2019. - 490 c. - (Beiciiee
oopazoBanue). - URL: https://urait.ru/bcode/432178 . - Pexum moctyna: DIeKTPOHHO-OMOIMOTEUHAS
cucrema FOpaiit, 11 aBTOpU3. NOJb30BaTENEH. - DNEeKTpoH. JaH. - ISBN 978-5-534-00616-2 : 1119.00. /
— ISBN 0_276750

y4eOHO-MeTOoJuueCcKast

1. Jlumaroa C. B. Meroguueckue peKOMEHIAUMU [UIsl CEMUHAPCKUX (IMPaKTUYECKHX) 3aHATHM,
J1a00paTOPHOTrO TMPAKTHKyMa M CAMOCTOSITEIbHOM paldoThl TO JUCHUILTMHAM «VIHTeJUIeKTyaslbHbIe
MH(OPMALIMOHHBIE CUCTEMBI», «CUCTEMBI UCKYCCTBEHHOTO UHTEIIEKTa» U «VIHTeIeKTyaIbHbIE CUCTEMBI U
TEXHOJOrMKW» g cryaeHToB HampasieHuid 09.03.02 «MH@opMalMoHHbIE CUCTEMBI M TEXHOJIOTUK»,
11.03.02 «MHpOKOMMYHHMKALIMOHHBIE TEXHOJIOIMU U cucteMbl», 09.03.03 « ITpuknagnas nHpopMaTuka»,
02.03.03 «MatemaTnueckoe obecriedeHue W aJIMUHUCTPHpOBaHME MH(pOpMalMOHHBIX cuctem» / C. B.
Jlunaroga. - 2022. - 142 c. - Heony6arkoBaHHBIN pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/13456. - Pexum poctyna: DBC Val'V. - Tekcr
anekTpoHHsbii. / .— ISBN 0_476076.

0) IIlporpamvHoe oGecrieueHue

- OneparonHas cucrema "AJbT oOpazoBaHue"
- OducHpii naket "Mou opuc"

- Python IDLE- Python IDLE

B) IlIpodreccuonanbubie 6a3bl JaHHBIX, HH( OPMAITOHHO-CIIPABOYHbIE CHCTEMBI
1. D1eKTPOHHO-0HOIMOTEYHbIE CHCTEMBI:
1.1. Iudposoii obpasoBatenbHbii pecypc IPRsmart : 31eKkTpoHHO-OMONMMOTEYHast cuctema : cairt /

00O Komnanus «Ai ITu Ap Megua». - Caparos, [2024]. — URL: http://www.iprbookshop.ru. — Pexum
JOCTYyIA: ISl 3apErUCTPHp. MOJIb30BaTeNel. - TEeKCT : 3JIeKTPOHHBI.
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1.2. O6pazoparebHas miatdopma KOPAUT : 06pazoBaTesbHBI pecypc, MeKTPOHHAS OHOTHOTEKA :
caiit / OOO DneKTpoHHOE U3AATETHCTBO FOPAUT. — Mockga, [2024]. - URL: https://urait.ru. — Pexum
AOCTyIa: AJIs1 3aPETUCTPUP. N0JIb30BaTeNel. - TeKCT : 371eKTPOHHBIN.

1.3. ba3za naHHbIX «DnekTpoHHas Onbimoreka TexHnyeckoro BY3a (9BC «KoHCynbTaHT cTyaeHTa») :
9JIeKTPOHHO-OnOmoTeuHass cucrema : cailt / OOO TIlomurexpecypc. — Mocksa, [2024]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum goctyna: 1is 3apeructpup. noibs3opatesneil. — Tekcr
: QIEKTPOHHBIM.

1.4. KoHCynbTaHT Bpaya. DJEKTpOHHAs MeJULMHCKass OuOimoteka : 6a3a jmaHHbeiX : caidt / OO0
Beiciias mikona  opraHM3alliMi M yIIPaBJICHUs  3[paBOOXpaHeHMEM-KOMIUIEKCHBI — MEIUIMHCKUT
KoHcalnTuHr. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum noctyna: ajs 3apeructpup.
noJib3oBaresienl. — TeKCT : 3JIeKTPOHHBIN.

1.5. Bosbinast MequIIMHCKast OMOIMOTEKA : JIEKTPOHHO-OMOIMoTeuHast cucrema : cait / OOO Bykarr. —
Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum pocryna: st 3apeructpup.
noJib3oBaresienl. — TeKCT : 3JIeKTPOHHBIN.

1.6. OBC Jlanb : anekTpoHHO-OMOMMOoTeuHast cucreMa : cat / OO0 DBC Jlanb. — Cankr-IlerepOypr,
[2024]. — URL: https://e.lanbook.com. — Pexxum nocryna: [jisi 3aperucTpup. nojb3oBaTenend. — Tekcr :
3JIEKTPOHHBIN.

1.7. 9BC Znanium.com : 3JeKTpoHHO-OnMOIMOTeYHast cuctema : caiit / OOO 3HaHuym. - MockBa,
[2024]. - URL: http://znanium.com . — Pexxum goctyna : ajisi 3apeructpup. mnojb3oBatesiell. - TekcT :
3JIEKTPOHHBIN.

2. KoucyabrantIlmoc [DnekTpoHHbIl pecypc]: crpaBouHast nmpaBoBasi cucrema. /OO0
«Koncynpranr ITmoc» - DnekTpon. gaH. - Mocksa : Koncynerantllmoc, [2024].

3. eLIBRARY.RU: nayunast snektponHasi o6uOnanoreka : cadt / OOO «HayuHass DnekTpoHHas
bubmoreka». — MockBa, [2024]. — URL: http://elibrary.ru. — Pexum poctynma : mjis aBTOpH3.
noJib30Baresend. — TEKCT : 3JIeKTPOHHBII

4. denepanabHasg rocyaapcrBeHHas uHgopmanunonHas cucremMa «HamumoHajbHas
3JeKTPOHHAsI OM0JHOTEeKa» : IIeKTpoHHast oudmoteka : caidt / PI'BY PI'B. — Mocksa, [2024]. — URL:
https://136.pd. — Pexxrm qocTyna : s nojib3oBaresieid HayqHou OMOIMoTeku. — TeKCT : 3JIeKTPOHHBIN.

5. Poccuiickoe odpa3zoBanue : ¢enepanpHbiii noptan / yupegurens PI'AY «PULITO». — URL:
http://www.edu.ru. — TeKCT : 2JIEKTPOHHBIM.

6. DaexTponHas 6uémoreuynas cucrema Yal'V : monyns «nekrponHas oudmmoreka» ABUC
Mera-ITPO / OO0 «Jlata Dkcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum gocrtyna : nms
NoJIb30BaTe el HayyHOH OMOIMOTeKU. — TEKCT : 9K TPOHHBIM.
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIAII/INHBI:

AyauTtopum 1is pOBeICHUS JICKIMIA, CEMUHAPCKUX 3aHSITUH, TSI BBITIOJTHEHHSI TaOOPAaTOPHBIX paboT 1
MPAaKTUKYMOB, [UIsI TIPOBEAEHUSI TEKYIIEro KOHTPOJIA M IPOMEKYTOUYHOW AaTTeCTallud, KypPCOBOTO
MIPOEKTUPOBAHMSI, TPYIITOBBIX M UHIVBHUIYTbHBIX KOHCYJIBTAIAN (6b10pams Heooxo0umoe)

AyIMTOpUH YKOMJICKTOBAHbI CIIEIMATM3UPOBAHHON MeOeblo, y4eOHOW JIOCKOH. AyauTOpuu s
MIPOBEJICHUSI JICKITMI 000PYI0BaHbI MYJITUMETUIHHBIM 000PYIOBAaHUEM JIJIsl TIPE/ICTABIIeHUsT MH(OPMAIIUN
OoutbioNn ayauTopun. [ToMereHus Iisi CaMOCTOATENILHOM padOThl OCHAIIIEHBI KOMITBIOTEPHBIN TEXHUKOM C
BO3MOXHOCTBIO TIOZIKJIIOUEHUsT K cetu «MHTepHeT» W oOecrieyeHWeM JOCTyna K 3JeKTPOHHON
UH(POPMAIIMOHHO-00pa30BaTeIbHON ~ Ccpelie,  3JEeKTPOHHO-OMONIMOTeYHoi  cucteme.  IlepedyeHb
000pyI0BaHMsI, UCIIOJIb3YEMOI'0 B Y4eOHOM TIporiecce:

- MynbTrMeiuitHOe 000pY/I0BaHUE: KOMIIBIOTEP/HOYTOYK, 9KPaH, IPOSKTOP/TeIeBU30D

- KomnblotepHast TexHuka

13. CHEINUAJIBHBIE YCJIOBUA /I OBYUYAIOIIINXCA C OTPAHNYEHHBIMHA
BO3MOXKHOCTAMU 3J0POBbA

B ciyyae HeoOX0AMMOCTH, 0OYJaIOIMMCS U3 YMCIIA JIUL] C OTPAHUIEHHBIMHI BO3MOKHOCTSIMH 3[J0POBbSI
(mo 3asBJEHUI0 OO0YYAIOIIErocs) MOTYT TMpelaraTbCs OAHM U3 CJEAYIIMX BAapHUAHTOB BOCIIPUSITHUS
MH(POPMAIIVH C YUETOM MX WHIMBUAYATbHBIX ICUXO(PU3UIECKUX OCOOCHHOCTEH:

- A JMI C HapylLIeHUsIMU 3pEHHUs: B IEYaTHOM popme yBeIMuYeHHbIM wIpugTOoM; B (opme
3JIEKTPOHHOTO JOKYMEHTa; B ¢opMme ayauodaiiia (mepeBoj yuyeOHbIX MaTepuasioB B ayaunodopMmar); B
neyatHod ¢opMe Ha A3blke bpaiid; MHOMBUIyaJbHblE KOHCYJbTallMd C  MPUBJIEYECHHEM
TH(IOCYpAONIEPEBOIUMKA; UHIUBUIYAJIbHBIE 3a/JaHNS U KOHCYJIbTALIUM;

- JUId JIMIl C HapylIEeHUsIMU cJliyxa: B mnevyaTHou ¢opme; B (opMe 3JIEKTPOHHOTO JOKYMEHTa;
BUJIEOMATepHaJIbl C CYOTUTPaMK; MHAWBUIYaJIbHbIE KOHCYJIBTALMN C MPUBJICYEHUEM CypIONepPEBOTUNKA;
VH/IMBUAYyaJIbHbIE 3aJaHNS U KOHCYJIbTALUH;

- Ui JIML C HapylleHUsMM OINOPHO-ABMUIATENILHOTO ammapara: B IedaTHOW ¢opme; B dopme
3JIEKTPOHHOTO JOKYMEHTA; B hopMe ayanodaiiia; MHIMBUIYaIbHbIC 3aJaHNS U KOHCYJIbTALIUY.

B ciyyae HEOOXOAMMOCTH WCIIONBb30BAaHUS B YYeOHOM IMpoLiecCe YaCTUYHO/HMCKITIOUUTETHHO
AMCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHOIOTHi, opranuzaius padotsl [II1C ¢ obyyaomumucs ¢ OB3 u
MHBAIM/IAMH TIPElyCMaTPUBACTCS B JIEKTPOHHON MH(MOPMAIIIOHHO-00Pa30BaTENILHON Cpelie ¢ yIeTOM HX
MHIUBUIYQJIBHBIX ICUXO(U3MUECKUX OCOOEHHOCTEM.

KaHHI/I,IIaT TEXHUYCCKUX HAyK, HOHCHT JlumatoBa CBeT/iaHa BB.J'[epLCBHa

Pazpaborunk

JIOJXKHOCTB, yueHas CTeTleHb, 3BaHNe 0)4(0]
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