MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUNICKOM ®EJIEPALINN
(henepanpbHOE TOCYIApPCTBEHHOE OFOPKETHOE 00pa30BaTEIBLHOE YUPEKICHHE
BBICIIIETO 00pa30BaHuUs
«TonBATTUHCKHI TOCYTapCTBEHHBIN YHUBEPCUTET)

51.0.10

(unoexc OucyunIuHbsl)

PABOYASA ITPOI'PAMMA JTUCHHUITJIMHBI

MareMaTH4ecKHe U IBPUCTUYCCKHNE METOABI PACIIO3HABAHUSA 06[)3303 AJI AaHAJU3Aa JAaHHBbIX

(HaumeHo8aHUe OUCYUNIUHDBL)

0 HAITPABJICHUIO MTOJITOTOBKU
01.04.02 INpuknanHas MaTeMaTuka U HHPOpPMaTHKa

HaIPaBJIECHHOCTH (MPOQUIH)/CTIeITUaTN3 AT
Matematuyeckoe MOJeIMPOBaHNE

dopma 00ydeHUs: OUHAs
I'ox Habopa: 2022
O6mas TpymoeMkocTb: 5 3E

Pacnpenenenne aC0B JUCHUILIMHBI 110 CEMECTpaM

Cemectp 3

dopma KOHTPOJIA | DK3aMEH Hroro
Bun 3ansituii
Jlexuun 16 16
JlaGopaTopHbie - -
[IpakTuueckue 16 16
PykoBocTBO: KypcoBbie paboThI (mpoekThl) / PI'P - -
[TpoMexyTouHas aTTecTanus 0,35 0,35
KoHrtakTHas pabora 32,35 32,35
CamocrosiTenpHas padoTta 112 112
KonTtpoan 35,65 35,65
Hroro 180 180




Pabouyto nporpaMmy coctaBuiI(u):
JHouent xadenpsr [IMU, k.1.H, Kinumos B.C.

(Oonxcnocmen, yuenoe seanue, cmenenv, Pamunus 1.0.)

PenensupoBanue pabouei porpaMMbl TUCIHUIUINHBIL:

OtcyTcTBYeT

Penensent

(Oondxcrocmes, yuenoe 3eanue, cmenerv, Pamunus 1.0.)

Pabouas mporpamMma JUCHUIUIMHBI cocTaBieHa Ha ocHoBaHuM PI'OC BO u yuebHoro miana
HaIpaBJIEHUS OJITOTOBKU
01.04.02 IlpuknanHas MaTeMaTuka U HHGOpPMaTHKa

Cpoxk neiictBusi padoueii mporpaMMbl TUCHUILTHHBI 10 «31» aBrycra 2024 r.

YTBEPXJIEHO

Ha 3acemanuu kadenpsl
«[IpuknagHas MaTeMaTHKa ¥ HHPOPMATHKA)

(mportokoun 3acemanus Ne 2 ot «_15 » centsiops_ 2021 r.).

AOKYMEHT NMOAMNMCAH
SNEKTPOHHOM NOAMUCHIO

Ceptudukat: 0101AEC60064AF94ADA41EA4854441FD671
Brnageneu: NywmHa OkcaHa MuxarnnoBHa
JencteButeneH: c 07.12.2022 no 07.12.2023




1. llesab ocBoeHMSsI JUCUMIITIHHBI

L[CJ'IB OCBOCHUA OUCHMITIIIMHBI — (I)OpMPIpOBaHI/Ie NPEACTAaBJICHUA U MTPAKTUYCCKHUX HABBIKOB
110 UCITIOJIB30BAHNIO MAaTEMATHUCCKHUX U OBPUCTHYCCKHUX METOJ0B paCIiO3HABAHUA 06pa303

2. Mecto aucuuniaunbl B crpykrype OIIOII BO

JII/ICHI/IHJ'II/IHI)I U MPAKTUKH, Ha OCBOCHHHU KOTOPBIX 6a3preTcsI JaHHass JUCHUIIIINHA:
((COBpeMeHHLIe HpO6H€MBI HpHKﬂaHHOﬁ MAaTEMAaTUKHU U HH(bOpMElTPIKPI»

JIMCUUIUIMHBL ¥ TIPaKTUKH, JJIS1 KOTOPBIX OCBOEHHE JaHHOM JUCHUIUIMHBI HEOOXOJIUMO Kak
npeuiecTyonee: « BoimonHeHue 1 3alnTa BbIITYCKHOM KBaTU(PUKAIIMOHHON paboTh»

3. [Inanupyemble pe3yabTaThl 00y4eHHS

®opmupyemble U

HNHaukaTopsl 10CTHIKEHUS

KOHTPOJIHpPYeMbIe N IInanupyemMbie pe3yabTaThbl
P py KOMIIeTeHI M i py pesy
KOMIIETEeHIINH o0yueHust
(Ko ¥ HAUMEHOBAHUE)
(K01 1 HANMEHOBAHHE)
[1K-3. Criocoben I1K-3.1 3HaeT OCHOBHEIE 3HaTh: OCHOBHBIE MIPUHIUTIBI
YIPaBIATH dTalaMu MIPUHIIUIIBI YIIPABICHUS YOPABJICHUS] dTallaMU  >KU3HEHHOTO
JKU3HCHHOI'O ITHKJIA 3TaraMu >XU3HEHHOI'O IIUKJIa METOJI0JOTHUECKOM u

METOJIOJIOTHYECKOU U
TEXHOJIOTHYECKOM
HH(DpaCTPYKTYphI aHATH3a
JIaHHBIX B OpraHU3aIUU

LIUKJIa METOAOJIOTNYECKOH U
TEXHOJIOTHYECKOU
MHPPACTPYKTYPhI aHAIH3A
JAHHBIX B OpPTraHU3aLUU

TEXHOJOTMYECKOH HHGPaCTPYKTYpPhI
aHaM3a JaHHBIX B OpTaHU3aIuu

YMGTI) . ynp aBJIATH STarraMmu
JKU3HEHHOT'O [UKJIa
METOIOJIOTUYECKON "u

TEXHOJIOTUYECKON  HMH(PacTpyKTyphl
aHaJIM3a JaHHBIX B OpraHU3alUH

Brmagers: HaBbIKAMHM  YIIpaBIICHUSA
STarraMmu KHN3HCHHOTIO IIUKJIa
METOI0JIOTUYECKON "

TEXHOJIOTUYECKON  HMH(PACTPYKTYPHI
aHaJIM3a JaHHBIX B OpPraHU3alUuH

I1K-3.2 YmMeeT rpaMOTHO
UCIOJIb30BaTh
METOJI0JIOTUYECKYIO 1
TEXHOJIOTMUECKYIO
UHPPACTPYKTYPY aHAIH3a
JAHHBIX B OPraHU3aLUuU

3HaTh: OCHOBBI METO0JIOTHYECKOT0 1
TEXHOJIOTHYSCKOr0 aHalIn3a JaHHBIX B
OpraHu3alu

YMeTh: NCIOJIb30BaTh
METOJIOJIOTHUYECKYIO U
TEXHOJOTHYECKYI0 HHDPACTPYKTYPY
aHajivM3a JaHHBIX B OpraHU3alluu
Bnaners: HaBBIKAMH HCIIOJB30BaHUS
METOJI0JIOTHIECKOU "
TEXHOJOTHYECKOH WHOPACTPYKTYPHI
aHaju3a JaHHbBIX B OpraHU3aluu

I1K-3.3 BnageeT HaBBIKAMH
yIpaBIeHHs dTariaMu
JKH3HEHHOIO IIHKJIa
METOIOJIOTHUECKON U

3HaTh: ATalbl KU3HEHHOIO IUKJIA
METOJI0JIOTUYECKOM u
TEXHOJOTMYECKOH HHQPaCTPYKTYphI
aHaM3a JaHHBIX B OpTaHU3AIuU




®opmupyemble U

HNHaukaTopsl 10CTHIKEHUS

KOHTPOJIMpyeMble . Ilnanupyemble pe3yibTaThl
POTHPY KOMIIeTeHIIU Py pesy
KOMIIeTeHIIUH o0y4eHusn
(Ko ¥ HAUMEHOBAHUE)
(ko1 ¥ HAMMEHOBAHUE)
TEXHOJIOTHYECKOU YMers: YIIPaBIIATh JTarnamu
MHQPACTPYKTYpPhI aHAIHU3A | KU3HEHHOTO UKJIa
JAHHBIX B OpraHu3aluu METOA0JOTUYECKON u

TEXHOJIOTHYECKOW  HHOPACTPYKTYPHI
aHaJIn3a JaHHBIX B OpFaHI/ISaI_[I/II/I

Brmanmers: HaBbIKaMu  yIpaBIICHUS
STanamu JKU3HECHHOT'O LUKIIa
METOJ0JIOTHYECKOM u
TEXHOJOTHYECKOH HHGPACTPYKTYPHI
aHajivM3a JaHHBIX B OpraHU3aluu




4. CTpyKTypa ¥ coJep:KaHue TUCHUIINHBI

Bun . KOHTPOJIS
N HaumeHoBaHuUe TeM 3aHITHH Oo0bem, HNuTtepakTus,
Mopyas (pa3nen) | y4deOHOH . Cemectp basl (HamMeHOBaHMe
(y4eOHoii paboThI) 4. 4.
padoThI OLICHOYHOI0
Cpe/CTBA)
Mopyns 1 Jlex Beenenue B nucuuIuinHy 3 4 - -
Jlex Tekyiiee cocTosiHUE, 00JIACTh MPUMEHEHUS 3 4 - -
¥ HEePEIICHHBIE TPOOJIEMBI TEOPUHU
pacrno3HaBaHUs 00pa3o0B
CpP CaMoCTOsTENhHOE U3yUCHUE TUTEPATYPHI 3 37 - -
10 KypcCy, 110 IPOHEHHBIM TEMaM
Ip bunapnsrii knaccupukarop 3 4 - - OTYET 1O
MPAKTHIECKOMY
3aJaHUI0
Mopyns 2 Jlex Pacnio3naBanue 00pa3oB Kak 3ajayda 3 4 - -
KJIacCu(PUKaIUU TaHHBIX
CP CamocTosTENbHOE U3YyUECHHE JTUTEPATYPhI 3 37 - -
10 KypcCy, 110 IPOHEHHBIM TEMaM
ITp MHorokaccoBblil KitaccupuKaTop 3 4 - - Otuér o
MPAKTHIECKOMY
3aJaHUI0
IIp PacrniozHaBaHme pyKONHMCHBIX (P 3 4 - - OTYET 110
CBEPTOYHOM HEUPOCETHIO IPAKTHIECKOMY

3aaHHUIO

®opMbI TEKYLIET0




®opMbI TEKYLIET0

Bun . KOHTPOJISA
. HaumeHoBaHue TeM 3aHATHH Oo0bem, HNuTtepakTus,
Mopyas (pa3nen) | y4deOHOM . Cemectp basl (HamMeHOBaHMe
(y4eOHoii paboThI) 4. 4.
padoThI OLICHOYHOI'0
cpeacTBa)
Monyins 3 IIp Busyanusanus kapT NpU3HAKOB 3 4 - - Otuér no
CBEPTOYHON HEUPOHHOMU CETH MPaKTUYECKOMY
3aJaHUI0
Jlex PexyppeHTHBIE HEHPOHHBIE CETH, UX 3 4 - -
Ha3HAUYCHHE U METOJbI UX 00y4eHUs
CpP CaMocCTOsTeNhHOE U3yUCHUE TUTEPATYPHI 3 38 - -
0 KypCy, 110 IPONEHHBIM TEMaM
ITA 3 0,35
KonTpouns 3 35,65 - -
Hroro:; 180 -




5. O6pa3oBare/ibHbIE TEXHOJIOTHHI

B pamkax wu3yuyeHMs JUCHMIUIMHBI TPEIyCMOTPEHO HCIOJIb30BAaHUE  CIEIYIOIIUX
00pa30BaTeNbHbIX TEXHOJIOTHUMA:
® TCXHOJOTHSl  TPAJAWIMOHHOTO  OOydYeHHs: JICKIMM W  TPAKTUYECKHUE  3aHATHSA,
caMOCTOATEeIbHAs padoTa.

6. MeTonuqecm&e YKa3aHusl M0 OCBOCHUIO TUCHUII/IMHBI
PGKOMGHI[aIII/II/I IO IIOATOTOBKE K JICKITMOHHBIM 3aHATUAM

W3ydyeHne OUCHUIUIMHBI TpeOyeT CHUCTEMATHYECKOTO M II0CJIE0BATEIbHOTO HAKOIIJICHUS
3HaHUH, ClIeJIOBATEIbHO, IPOMYCKH OTAEIBHBIX TEM HE MO3BOJIAIOT INTyOOKO OCBOUTH MPEIMET.

B Xxone neKIMOHHBIX 3aHATUH 3a/1aBaTh MPENOAABATENI0 YTOUHSIOIINE BOIPOCHI C IIEINIBIO
YSICHEHUS TEOPETHUUECKUX MOJI0KEHUM, pa3pelieH!s] CHOPHBIX CUTYalU.

CTyZeHT MOXeT [ONOJHUTh CIHUCOK HCIOJIb30BAaHHOW JIMTEPATypbl COBPEMEHHBIMU
HMCTOYHHMKAMU, HE MPEJCTaBICHHBIMHU B CIIUCKE PEKOMEHJOBAaHHON JIMTEPATyphl, U B JaJbHEUIIEM
UCTIOJIb30BaTh COOCTBEHHBIEC TOATOTOBIICHHBIE yUeOHBIE MaTEpUabl PU HAMCAHUU KypCOBBIX H
BBITYCKHBIX KBATH(PUKAIIMOHHBIX PadoT.

Pexomenganuy mo noaroToBKe K MMPAKTHYICCKUM 3aHATUAM

CryneHTam cienyer:

® [IpU MOJArOTOBKE K MPAKTUUECKUM 3aHATHSIM CJielyeT 00s3aTesIbHO HCIIOIb30BaTh HE TOJIBKO
JIEKIUH, Y4eOHYI0 JIUTEepaTypy, HO U IpyTUe UCTOUHUKH;

e B HauaJe 3aHATUN 3a4aTh IPENOJABATENI0O BOMNPOCHI 10 MAaTEpHaly, BbI3BABIIEMY
3aTpyJHEHUs] B €ro MOHMMAHUM W OCBOCHUHU IIpU PEUICHUM 3ajad, 3aJaHHBIX JUId
CaMOCTOSITEJIBHOTO PELICHHUS;

® Ha 3aHATHM JOBOAMTH KaXIyH0 3aJady O OKOHYATEIbHOI'O PELICHHS, EMOHCTPHUPOBATH
MOHMMAaHHE NPOBEJCHHBIX pacueToB (AHAIM30B, CHUTyalui), B cClydae 3aTpyJHEHHI
o0paIiaTecs K NpenoaBaTeio.



7. OleHOYHBIE CPEICTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

Cemectp Kon koHTpO/IMpYeMOii KOMIIeTeHIIUA HaunmeHnoBanue
(MIM ee 4ACTH) OLIEHOYHOI'0 CpeICTBA
3 [1K-3 [IpakTrdeckue paboThI, BOIPOCHI K
JK3aMEHY.

7.2. TunoBble 3a/laHUA WIH UHbIC MaTepuaJbl, H606X0)1]/IMI)Ie AJISI TEKYIIEro KOHTPOJIA

7.2.1. IIpakTuueckad pabora

(HaumeHosanue oyeHouHo20 cpedcmea)

Tunosoii(bie) npumep(bl) 3axaHus(Mii)

[IpakTrdeckoe 3anatue Nel. BuHapHsIii kitaccupukarop

Ilenb: W3y4YUTh OCHOBBI TOCTPOEHHs OMHapHOrO Kiaccu(puKaropa ¢ IOMOIIBIO
IIOJIHOCBSI3HOM HEMPOHHOM CETH.

ConeprxaHue 3a1aHus:

1. [MocTpoenne OGuHapHOTO KiIaccu(HUKaTOpa C MOMOIIBIO MMOJTHOCBS3HONH HEHPOHHOU CeTH,
OTIpEACISIONINI THIT IUTPYCOBBIX Ha (POTO (ANeNbCUHBI POTUB IPeHrppyToB).

[TpakTryeckoe 3anaTue No 2. MHOTOKIacCOBBIN Ki1accu(puKkaTop

[lenb: M3y4YHTh OCHOBBI TIOCTPOCHHS MHOTOKIJIACCOBOTO Kiaccu(ukaTtopa ¢ IMOMOIIBIO
MOJTHOCBS3HOM HEUPOHHOU CETH.

Coneprxanue 3a1aHus:

1. ITocTpoeHne MHOTOKIACCOBOTO KiIacCU(UKATOpa C MMOMOIIBIO MOJHOCBA3HON HEHPOHHOM
CEeTH, OTPEACIISIONIUN PYKOTTHCHBIE TIU(PHI..

[IpakTrdeckoe 3anatue Ne 3. PacrioznaBanue pyKONMUCHBIX (P CBEPTOUHON HEHPOCETHIO

Llenb: W3y4YUTh OCHOBBI TOCTPOEHHUS MHOTOKIJIACCOBOTO KJAcCH(PHUKATOpa € MOMOIIBIO
CBEPTOYHON HEMPOHHOM CETH.

ConeprxaHue 3a1aHUs:

1. TlocTpoeHre MHOTOKJIACCOBOTO KJIaCCH(pPUKATOpPa C MOMOIIBbI CBEPTOUYHON HEUPOHHOU
CEeTH, OTIPEACISAIONINN PYKOTUCHBIE ITU(PHI.

IIpaktryeckoe 3ansaTre Ne 4. Busyanuzanus KapT IpU3HAKOB CBEPTOYHOM HEUPOHHOM CETH.

Llenb: M3y4uTh OCHOBBHI pa3dopa oOnepanuu JBYMEpHOW CBEPTKM M BHU3yalIH3alUd KapT
MPU3HAKOB CBEPTOYHON HEUPOHHOM CETH.

Coneprxanue 3a1aHus:

1. BoimonuuTh pazbop omepanuu ABYMEpPHOW CBEPTKH M BU3yalM3allMI0 KapT MPHU3HAKOB
CBEPTOYHON HEMPOHHOM CETH.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHUSI

CrTyneHT BBINOJHSET 3aJaHue IO MpaKkTH4YeCKOW paldoTe, 3aTeM COCTaBiseT OTYET I10
MpojielaHHOM paboTe W MPOXOAMUT MPOLEAYPY 3alluThl paboThl mpenojaBaTento. OTYEThI
MPUHUMAIOTCS Ha IPAKTUYECKUX 3aHATHIX.




Kpurepun onenku:

- OIIGHKa «3aYT€HO» CTaBUTCS CTYAEHTY, KOTOPBIA MPOJEMOHCTPUPOBAN PE3yJIbTaThl
BBITOJIHEHHSI TIPAKTHUECKOW paboThl, COOTBETCTBYIOIIME MMOCTABICHHBIM 3a/lauaM, U MPeAOCTaBUI
oTueT, OGOPMIICHHBIH MJOKHBIM 0O0pa3oM U COAEpKallMi KpaTKoe OINHCAaHUE TOTYyYEHHBIX

pe3yabTaToOB

- OLICHKA «HE 3a4YTEHO» CTAaBUTCS CTYJEHTY, KOTOPBIA HE MPOJAEMOHCTPUPOBAJ PE3yIbTaThl
BBITOJIHEHUSI IPAKTUYECKON pabOThl MM HE TPEACTABUII 10 HEH OTYET WM MPEeACTAaBICHHBIA OTYeT

HE COOTBETCTBYET TPEOOBaHUSIM 110 0()OPMIICHUIO.

7.3. OneHo4YHbIe CpeACTBA AJs1 NMPOMEXKYTOYHOH aTTecTallud MO0 HUTOraM OCBOEHMS

JUCHUILIMHBI

® N kW=

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

7.3.1. Bonnpochl K NPOMeKYTOYHOM aTTecTaluu
Cemectp 3

Bonpockl K 3K3aMeEHY

Pacno3naBpanue 06pa3013 KakK 3aJa4da MallliHHOI'O 06yquI/ISI

O6nacTh NpUMEHEHUS U HANpaBJIeHUs Pa3BUTHS MAILIMHHOTO O0y4YeHuUs

OCHOBHBIE AJITOPUTMBI MAIIMHHOTO O0YYEeHHUS

[Momxomp! 1 METOBI, MPUMEHSIEMBbIE B MAITHTHHOM OOYYeHUH
bubnmoreku s3pika Python /i paGoTel ¢ TaHHBIMU
Oyukumu 6ubnuoreku NumPy ist paboThl ¢ JaHHBIMHU
Oyukuu 6ubnuorexku Pandas amst paGoThl ¢ JTaHHBIMU
Oyukuuu 6ubnuoreku Scikit-learn 11 paboTHI ¢ TaHHBIMU
Oyukiuu 6ubnuorexku Keras s paboTsl ¢ JTaHHBIMH
Oyukuun 6ubnuorexku PyTorch 11st paboThl ¢ JaHHBIMU
Oynkiun 6udanotexu SciPy mist paboThl ¢ JaHHBIMU
O6paboTka 1 aHanu3 JaHHBIX B OnOnroreke NumPy
OO0paboTka 1 aHaK3 TaHHBIX B OubmuoTteke Pandas
OO6paboTka 1 aHanu3 JaHHBIX B Oubnmoreke Scikit-learn
OO0paboTka 1 aHanu3 NaHHBIX B Oubnnorteke Keras
O6paboTka u aHanu3 naHHbIX B Oubiamoreke PyTorch

O06paboTka 1 aHaIM3 JaHHBIX B OnOIMoTEeKe SciPy

bubnuoteku s3p1ka Python st pemienus 3a1a4 KOMIBIOTEPHOTO 3pEHUS

[ToHsTHSA POU3BOAHBIX U IPAJUEHTA

[loHsATHE TPpaINEHTHOTO CITyCKa

[ToHsITHE NTOTUCTUYECKON PErpeECCUU

[ToHsiTHE BEKTOPU3ALIMU JTOTUCTHYECKON PErpeccuu
OnTtumu3anus B TIy00KOM MalTUHHOM 00y4eHUH

3amau ONTUMH3AIUH B ITyOOKOM MallMHHOM OOyYeHUU



25. Metpuku OOII u MeTo/1bl ONTUMHU3AIMH B TTyOOKOM MallMHHOM O0Y4YEeHUHU
26. HeiliponHnas nepenada CTHIA

27. AAropuTMbI ONTUMHU3ALUH B IITyOOKOM MAaIllMHHOM O00yYeHUH

28. IlpumMeHeHue HEMPOHHBIX ceTell B IITyOOKOM MallMHHOM O0yYeHUU

29. VayumeHue riay0OKUX HEHPOHHBIX ceTel

30. Hacrpoiika runeprnapamMeTpoB r’1yOOKUX HEHPOHHBIX ceTel

31. Perynspusanus v onTUMH3aLIUs TTyOOKHX HEUPOHHBIX CeTe

32. O0GHapy»xeHue U pacro3HaBaHWE 0OBEKTOB B TNIYOOKOM MAIIMHHOM OOY4YeHUH
33. Knaccugukaius 00beKTOB B ITyOOKOM MAIllIMHHOM 00y4YeHHUN

34. Jloxanuzanusi 0ObEKTOB B ITyOOKOM MAaIIMHHOM O0y4YeHUH

35. ObHapyxeHre OPHEHTHPA B TIIyOOKOM MAIIMHHOM OOy4eHUH

36. CermeHTanus n300pakxeHus B INIyOOKOM MAIlMHHOM O0Y4YeHHUH

37. Cunamckas HEHpOHHasl CETh

38. CBepTouHBIE HEUPOHHBIE CETU

39. 3amaun KOMIBIOTEPHOTO 3pEHUs B INIyOOKOM MAaIIMHHOM O00YYEeHUHU

40. JlerektupoBaHue 0OBEKTOB B IITyOOKOM MAaITMHHOM OOy4eHUHU

41. Knaccudukanus n3o0paxeHuii B IIyO0KOM MAaITMHHOM O0y4eHHH

42. OtcnexuBaHHUe IBIKYIIUXCS 0ObEKTOB BO BPEMEHHU B INTyOOKOM MalllMHHOM O0Y4YeHHH
43. Pacno3HaBaHue JUIl B INTyOOKOM MaIlmHHOM O0YYEeHUU

44. OnTuyeckoe pacro3HaBaHUE CUMBOJIOB B IIyOOKOM MAIlMHHOM O0y4Y€HUH
45. T'enepauus n300pakeHUH B TITyOOKOM MAIlIMHHOM OOyYeHHUH

46. Buzyanuzanus B ri1yOOKOM MalllMHHOM OOy4EHUU

47. bubnuotexku BU3yann3anuu s3pika Python

48. bubnuotexu Buzyanuszauuu Matplotlib

49. bubmuotexku Buzyanuzauuu Plotly

50. ApxwuTeKTypa CBEpTOYHBIX HEMPOHHBIX CETEH

51. TpancdepHoe oOyueHre HEHPOHHBIX CETEH

52. ToHkas HacTpoOWKa HEMPOHHBIX CETEU

53. CaepTouHbIe (QYHKIMH I BU3YyaJTbHOI'O pACIIO3HABAHUS

54. Pacno3HaBaHME MEIKO3EPHUCTHIX U300pakKeHUI CBEPTOYHBIMU HEHPOHHBIMU CETSIMHU
55. O6HapyxeHue 1 KiacCu(UKalLus JIUIEBBIX IPU3HAKOB CBEPTOUYHBIMU HEUPOHHBIMU CETAMHU

56. Brpluucienne ceMaHTHYECKUX BIOKEHUH N300paXKeHH ¢ NCIOJIb30BaHUEM CBEPTOUHBIX
HEHUPOHHBIX CETEN

57. Wcnonp3oBaHue CTPYKTYp WHAEKCANH NSl 3 (HEKTUBHOTO MOUCKAa CEMAaHTUUECKUX COCeeH
C UCIOJIb30BaHUEM CBEPTOUHBIX HEMPOHHBIX CceTel

58. Bupeoananus ¢ HCIOIB30BaHNEM HEHPOHHBIX ceTel TIIy00KOro MalTMHHOTO 00y4YeHUs

59. TI'myGokoe oOyueHue B OLIEHKE ONTHYECKOTO TOTOKA



60.  IIpumepbl OTCIEKUBAHUS BU3YAJIbHBIX OOBEKTOB M OTCJIECKUBAHHE HECKOJIBKUX OOBEKTOB B
riy0OKOM MalllMHHOM O0YYEeHHUH

7.3.2. Kputepuu U HOPMbI OLIEHKH

d®opma
NpPOBeIeHUs!
Cemectp N Kpurepun 1 HOpMBbI OLIEHKH
MPOMEKYTOYHOM

aTTrecTanuu
3 DK3aMeH 10 «OTJINYHO [TomydeHbl OTMETKH «3a4TEHO»
ouneram B [0 BCEM IPAKTUYECKHM padboTam,
yCTHOM (hopme IPEyCMOTPEHHBIM paboueit
IpOrpaMMoi JUCLUILIMHBIL.
CryneHr JOJKEH 3Hamb

OCHOBHBIE OIPEACIICHUSI, METO]IbI
U TEXHOJOTMH paclo3HaBaHUS
00pa3oB, yMETh AHAIUUPOBADL U
CpPaBHHUBATb pa3iInuHbIe
TEXHOJIOTHH.

«XOPOIIO» [TomydeHbl OTMETKH «3a4TCHO»
10 BCEM MPAKTUUECKUM paboTam,
HPEIyCMOTPEHHBIM paboucii
IIPOrpamMMou JUCLUIUIVHBL.
CTyzeHT NOMKEH pazdoupamvcsi B
OCHOBHBIX TCPMHUHAX U IMMOHATHUAX.
3HaeT OCHOBHBIE TEXHOJOIUH
pacro3HaBaHHs 00pa30B.

«yIOBJIETBOPUTENILHO» | [IOJy4eHbl OTMETKH «3auTEeHO»
0 BCEM IMPAKTHUYCCKUM pa60TaM,
IPeyCMOTPEHHBIM paboueii
IIPOrpamMmMou JUCLUIUIVHBL.
CryneHt 3HaeT OCHOBHBIC
TCPMUHBI n IIOHATHA, 3HacT
HEKOTOPbIC TEXHOJIOTHU
pacro3HaBaHus 00pa30B.

«HEYZOBIETBOpUTENbHO» | He 1m0 BceM  mpakTHYECKUM
pabotam, IIPEyCMOTPEHHBIM
paboueit IIPOTrpaMMOii
JMCUUILUTAHBI, TOTYYEeHbl OTMETKH
«3auteHo». CTylneHT He 3Haer
Haubonee 8ajCHvle OTPEICICHHS,
HE MOXET OpPUCHTHPOBAThCS B
MarepHae.




8. YueOHO-MeTOoAMYecKOEe M HH(POPMALMOHHOE 00eceuyeHue TUCIHIIIMHBI

8.1. O6s3aTenbHAsA IUTEpPAaTypa

Tun (yaeOHuMK, ydyeOHOE

KoauuecTBo B

HAY4YHOI
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEHU 3arsiaBue (3aroJji0BoK) T'on u3nanus oudauoTexe /
n/n MeTOauYEecKoe mocooue,
HaumenoBanue
NPaKTHKYM, Ap.) IEC
OCHOBBI AITOPUTMHU3AIUN U 9BbC
1. | I'ypukos, C. P. p 1 YuebHOoe nmocobue 2023 .
nporpamMupoBanus Ha Python «Znanium.comy
2. | llexanoBckuii, B. B. YrpaBlieHUE JaHHBIMU YueOHUK 2022 ObC «Jlanpy
Brenenue B TeOpHi0 HCKYCCTBEHHOTO
3. | Ceicoes /1. B. 21 p y YueOHOe mocodue 2021 OBC «IPRbooksy»
WHTEIIJICKTa
8.2. lonosiHUTEILHAS JIUTEPATypPa
Kouun4yecTrBo B
Tun (yaeOHHMK, ydeOHOE .
HAYYHOI
Ne nocooue, yueoHo-
3arsiaBue (3aroJji0BoK) T'ox u3nanus ondauoTexe /
n/n MeTOoANYecKoe mocoome,
HanmenoBanme
NPaKTHKYM, JAp.) 3EC
1. Memepuna, E. B. CucreMbl HCKYCCTBEHHOT'O MHTEJIJIEKTa Y4yeOHO-METOINYECKOE 2019 9bC «Jlaupy»
nocooue
2. | Koamoroposa, C. C. OCHOBBI UICKYCCTBEHHOT'O MHTEJUICKTA YyeOHoe mocodue 2022 ObC «Jlanb»




8.3. Ilepeuenb mnpogeccHOHANBHBIX 0a3 JAHHBIX U MH(OPMALMOHHBIX CHPABOYHBIX
cucTeM
Springer International Publishing, Part of Springer Science+Business Media [DnekTpoHHBII
pecypc] —  Springer International Publishing AG, 2020. Pexxum poctyma K KypH.:
http://link.springer.com . — 3ari. ¢ 3KpaHa

8.4. IlepeyeHb NpPOrpaMMHOro obecnevyeHus

Ne Hanvenoganue IO PexkBHU3UTHI zmrongpa
n/n (nata, HoMep, CPOK AeHCTBHS)
1 | Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JEHUCTBUS — OECCPOUHO;
KoHTpakT Ne 1653 ot 14.12.2018, cpox
JeUCTBUSL — OECCPOUHO
2 | Office Standard:
Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok
AcademicEdition JecTBUS — O€CCPOUHO
Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpok
AcademicEdition JEHUCTBUS — OECCPOUHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok
AcademicEdition JecTBUS — O€CCPOUHO
3 | Mathcad Education - University Edition | korTpakt Ne 469 ot 05.06.2020, cpoxk
Subscription (25 pack) JEHCTBUS — OECCPOYHO
4 | JupyterLab CB000HO pacnpocTpaHsiemast

8.5. Onucanne mMarepuaJbHO-TEXHHYECKOIl 0a3bl, HEOOXOAMMON Il OCYIIeCTBJIECHUSA
00pa30BaTeIbHOIO NMpPoLecca N0 AUCHHUIVINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, JIa00PATOPHIi, MACTEPCKUX H

Ne Ap. 00BEKTOB /1J1sl IPOBeIeHUsI
. IlepeyeHb 0CHOBHOTO 000PY/A0BaAHUSA
n/n | NpakTH4YeCKHX U JJa00OpaTOPHBIX 3aHATHI,
MOMEIeHUM JJIs1 CAMOCTOATEIbHOM
padoThl 00yYaromuxcsi (HoMep ayauTOPUM)
Y4eOHast ayTuTOpUs AJIsE TPOBEICHHUS CroJibl yYeHHUYECKUE ABYXMECTHBIE
1 | 3aHATHI JEKIIMOHHOTO TUIA. Y YeOHast (MOHOOJIOK), TOCKa ay TUTOPHAS 3-X
ayAUTOPUS JJIs IPOBEACHUS 3aHITHIA CEKIIMOHHas (MeJoBast), CTOI
CEMHUHAPCKOro TuMna. Y4yeOHas ayIMTOpUS AJis | MPENoIaBaTeNbCKHil , CTYIIbs, IPOEKTOP
KypPCOBOT'O IPOEKTUPOBAHUS (BBIITOJIHEHUS Acer
KYPCOBBIX paboT). YueOHas ayAUTOPHS IJIs
MIPOBEJICHUS TPYIIIIOBBIX M HHIUBUIYATHHBIX
KOHCYJIbTallMii. Y4yeOHasi ay TuTOpus AJist
MIPOBEJICHUS 3aHATHI TEKYIIET0 KOHTPOJIS U
npoMmexxyTouHoi arrectaruu. (YJIK-418).
Kommnbrotepnsiii kitace. Yuebnas aynuropust | [lepeHocHOM IpOEKTOp, SKpaH, CTObI
2 | oIS mpoBeIeHUs 3aHATUH JIEKIIMOHHOTO THUIIA. | YYEHUYECKHE, CTOJI MPEero1aBaTeIbCKuH,

YyeOHast ay TMTOpHS I IPOBEICHUS
3aHATUN CEMUHAPCKOro TUMa. YdyeOHas
AyJUTOPUS JJIsl POBEICHHS Ja00paTOPHBIX

CTYJIbs, TOCKA ayAUTOpHAas (MapKepHasi),
IIK ¢ Bbixoa0M B ceTh MHTEpHET




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, JIa00pPaTOPHii, MACTEPCKUX H
ApP. 00bEKTOB /1151 IPOBeIeHUs!
NMPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA,
MOMeIeHUM JJIs1 CAMOCTOATEIbHOMI
padoThl 00yyaromuxcsi (HoMep ayauTOPUM)

IlepeueHb OCHOBHOTO 000PYI10BaHHS

pabot. YueOHast ayAuTOpusi sl KypcOBOTO
MIPOEKTUPOBAHUS (BBIMOTHEHUS KYPCOBBIX
paboT). YueOHast ay TuTOpUS sl IPOBEACHHUS
TPYIIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTaIMid Y4ueOHast ay TuTOpus s
MIPOBEJICHUS 3aHATHI TEKYIIEro KOHTPOJIS U
npoMmexkyTouHoi arrectaiuu. YJIK-314

[Tomerienue Asi CaMOCTOSITENTLHOM PaboThI
crynentoB (I[-401)

CTOJ'ILI, CTYJIbsl, KOMIIBXOTCPBI

[TomernieHue sl CAMOCTOSTENBHOM PabOTHI
obyuatontuxcs (C-401).

Ikadsl A AOKYMEHTAIMH, JOCKH
MAar"auTHBIE, CTOJIBI MTUCbMEHHBIE, CTOJIBI
KOMIIBIOTEPHBIE
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