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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

esn ocBOCHUA Yy4eOHOM TUCIUTIIUHBI:
- U3y4YEHHE TEOPETUUECKUX OCHOB INIYOOKOT0 00yUeHus;
- OBJIaJICHHME 3HAHUSIMU 00 OCHOBHBIX MOJIEIISIX HEMPOHHBIX CeTell, AITOPUTMOB PabOTHI C
HUMHU U OBJIa/ICHUE HaBbIKaMH UX MPAKTUYECKOTO IPUMEHEHUS.

3agaum 0CBOCHHSA JUCHHUILINHEI:

IPOrPaMMHUPOBAHUS MTPOLEAYPHI UX 00YUECHHUS;

- U3Y4YCHHE OCHOBHBIX MOJIXO/0B U METOJIOB MOCTPOCHUSI HEMPOHHBIX CETEH, B TOM YUCIIE
CBEPTOYHBIX, C UCTIOJIB30BAaHUEM CpPEACTB sA3bika Python.

[TnaaupyeMbIMu pe3ylbTaTaMi 00YYEHUS 0 TUCIUIUIMHE (MOIYIIIO), SIBJISIFOTCSI 3HAHUS,
yMeHHUsl, HaBbIKU. [lepeueHp MiaHupyeMbIX pe3yslbTaToB OOyYEHHUS MO AUCHUIUIMHE (MOAYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMH OCBOCHHUS O0pa30BaTEIbHOM MPOrPaMMBbI,
npeJcTaBieH B Tabnuie 1.

OBJIAICHUC HAaBbBIKAMU T[OCTPOCHUSA HCKYCCTBCHHBIX HGprOHHBIX ceTell M

Tabmuna 1 — Komnerenun, popMupyeMbie B pe3ylibTaTe W3Y49EeHUS TUCIUILTHHBI (MOTYJIs)

PeSyJ’IBTaTBI O6y‘IeHI/I$I 10 TUCIHUITTIMHE

Kon n Komn
HazBanue (hopmymHIpoBKa
OIIOII BO, opmynposka HHIUKATOpa Koz
COKpaIiCeHHOC KOMTIETEHITUN NOCTUKCHUA pe3yiib DopMyNnHUpOBKa pe3ynbTaTa
KOMIIETEeHIIUN
TaTa
01.03.04 OIIK-3 : Crocoben | OIIK-3.1k : PJI1 3HaHuEe | OCHOBHBIX KOHIICTIIIHI
«[Ipuknagaas | MOHUMATH [pumensier HCKYCCTBEHHOTO MHTEIICKTA
MaTeMaTuKa» | MpPHHIMIBI paOOThl | METOJbI U METOJIOB MAIlIMHHOTO
(b-1IM) COBPEMEHHBIX MaTeMaTH4eCKOIro 00y4eHHUs, TO3BOJIAIOINX
MH()OPMALMOHHBIX | MOJEIMPOBAHHUS U AHAJTM3UPOBATh OOJNBIINE
TEXHOJIOTHH U UH(OPMALMOHHBIX JTAaHHBIE
MCIIOJIb30BATh UX TEXHOJIOTUHA [JIst P12 | YMmeHnue | coBepmeHCTBOBATh METOIHI,
JUIA pelIeHns 3a1a4 | aHanu3a MOJIEIH, aITOPUTMBI
MpoQpEeCCHOHANBHON | SKOHOMHUYECKUX HEHPOHHBIX CeTeH I
ACATCIIbHOCTH TIponeccoB 1 HCCIIEOBAHUS OOJIBIITAX
CHCTEM, U TTAHHBIX
TTOBBITIICHUS
000CHOBaHHOCTH
yIPaBIEHYECKUX
pelleHnid Ha Bcex
YPOBHAX
SKOHOMHKH
[TIKB-3 : Criocoben | IIKB-3.1k: P/13 3HaHne | OCHOBHBIX KOHIEMIIHI
OCYILECTBIIATh Hcnone3yet u UCKYCCTBEHHOTO MHTEJIEKTa
cOop, 00paboTKy U | COBEPIIEHCTBYET Y TIIyOOKOTO 00YyUeHHUS,
aHau3 OOJIBIINX METObI, MOJIEJH, MO3BOJISTIONIUX IPOBOJHUTH
JTAaHHBIX AITOPUTMBI, aHAITUTHYECKHE UCCIIEIOBAHUS
TEXHOJIOTHH U Ha OCHOBE OOJIBIIINX JITAHHBIX
HMHCTPYMEHTAIbHBIE
CpecTBa A
paboTsI ¢
OOJBIIIMH
JTAHHBIMH
NKB-3.3x : P14 | YMenue | npuUMEHSTh TEXHOJIOTUU
IIpoBomut HCKYCCTBEHHOTO MHTEIJICKTa
aHATTUTHYIECKHE 1 aJTOPUTMBI TITyOOKOTO
HCCIIEI0BaHUs B o0y4eHus Ay




COOTBETCTBHH C
COTJIACOBAHHBIMH
TpeOOBaHUAMHI

AHAITUTUYCCKOTO

HCCIIEA0OBAHUA TPOLECCOB U
SIBJICHUI Ha OCHOBE OOJIBIIIMX

JaHHBIX

B mpouecce OCBOCHMS IHUCLMIUIMHBI pELIAIOTCA 3aJadd BOCIHMTAHMS TapMOHHUYHO
pa3BUTOM, MATPUOTUYHON U COLMAIBHO OTBETCTBEHHOW JIMYHOCTH HA OCHOBE TPAIUIIMOHHBIX
POCCHICKHX yXOBHO-HPaBCTBEHHBIX U KYJIBTYPHO-UCTOPUYECKUX LIEHHOCTEH, NIPEACTaBICHHBIC

B TaOnuie 1.2.

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCITUTAHUS

BocnurareabHble 32124 @opMupOBaHHE HEHHOCTEH

®opMHpoBaHHe IPAXKIAHCKON MO3MIMHA M MATPHOTH3MA

Pa3zButue naTpuoTru3sMa u rpamﬂaﬂcxoﬁ
OTBCTCTBCHHOCTHU

rpa)I(Z[aHCTBeHHOCTL

J1006poskenaTenbHOCTh |
OTKPBITOCTh

®opMHUpPOBaHUE TYXOBHO-HPABCTBEHHbIX LIEHHOCTEM

Bocnuranue sxog0ruueckoi KyJabTyphl U
LIEHHOCTHOT'O OTHOIIEHHSI K OKPY>KatoIeH
cpene

Bbicokue HpaBCTBEHHBIE
H7eabl

Kuznemnrodue

(I)OpMI/II)OBaHI/Ie HAYYHOT0 MUPOBO33PECHUA U KYJIbTYPbl MbINIJICHUS

®DopMupoBaHHUE KYIbTYPHI

OTHKH

MHTEJUIEKTYaIbHOTO TPY/A M HAYIHOH Co3unarensHbIA TPy Tpynomobue

(I)OpMI/II)OBaHI/Ie KOMMYHHMKATHUBHBIX HABBIKOB M KYJbTYPbI OﬁlIIeHI/Iﬂ

PasBurne ymenus 3 QpekTuBHO 00mAaThCs
U COTPYAHUYATD

Konnexrususm KOMMyHI/IKa6€J'IBHOCTB

2 Mecto qucuuniaunbl (MoayJsi) B ctpykrype OITOIT

JucuunnuHa «cKycCTBEHHBIN MHTEIUIEKT U Iiyookoe oOyuenue Ha Python» oTHocutcs

K 00s13aTenbHOM yacT broka 1 luctiumnuunet (Moxynn).

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0vemM aucHUIUIMHBL (MOJYJsl) B 3a4eTHBIX EAMHHUIAX C YKa3aHUEM KOJIMYeCTBa
aKaJeMHYECKHX YacoB, BBIJIIEJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (10 BUIaM

y4eOHBIX 3aHATHIA) U Ha CAMOCTOSITEIbHYIO pabOTy, IPUBE/IEH B Ta0IUIIE 2.

Tabmuma 2 — O0mas Tpy10eMKOCTh JUCITUTITUHBI

OO0BeM KOHTAKTHOM paboThI (Yac)

eneBble OpUEHTHPHI

Tpyno-
€MKOCTb
Cemectp
HasBanue 2)603?111\::2—1 Yactb H&?di(;gc
OIIOIT BO s Vi (300,
03900)

3.E.) Bceero

AynuropHas

Bueaynu-

T

OpHast

JICK.

npax.

11a0.

ITA

KCP

CPC

dopma
aTTec-
Taluu




01.03.04
Ipuxnannas 0dO bl.b 6 3 73 36 36 0 1 0 35 €]
MaTeMaTHKa

4 CTpyKTypa M coJeprkaHue TUCUUIIMHBI (MOXYJIs1)

4.1 Ctpykrypa aucuuminabl (MoayJs) aiss Q@O

TemaTnueckuil 1miaH, OTpa)awrLUil coaep)kaHUue AUCLUILIMHBI (MIepeueHb pa3fiesioB U
TEM), CTPYKTYPHUPOBAHHOE MO BU/1aM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aens! qUCUUTUTMHBL (MOTYJIs), BUIIBI Y4€OHOU AEATETBHOCTH U (POPMBI
Tekyuero KouTpos st OO

Konx pe- Kou-Bo yacoB, oTBeIeHHOE Ha
dopma
Ne Ha3zBanue Temsl 3ynbTara
Jlex [Ipaxt JIa6 CPC TEKYILEro KOHTPOJIA
00y4eHus1
OCHOBHI TITyOOKOTO
o0yuenus. Ucropuueckne
TeHaeHuuu. Heliponusie
! cetu. Monens PAL, PII2 6 6 0 !
HCKYCCTBEHHOT'O HEHpPOHa.
DJIeMEHTapHBIN MEPUEHTPOH
Bujibl aKTUBAIIMOHHBIX
2 ‘be{ I HOKyCOTREHROTO PA1, P/12 8 8 0 7 IMpakTuyeckas paboTa
HelipoHa. ["paineHTHBII
MeTOoJ] 00yIeHHUS
MHorocnoiinble HelipOHHbIE PA1,
3 | ceru. Meron obpaTtHOTO P2, 8 8 0 7 IMpakTuyeckas paboTa
pacIpocTpaHeHHsT OUIHOKH PJ13, P/14
4 i’ee:gppeﬂmme HCHPOHHBIC PI3, P14 6 6 0 7 IMpakTuyeckas paboTa
5 S;?TOHHHC HCHPOHHRIC P/13, P14 8 8 0 7 [paktuueckas pabota
Hroro no Taduue 36 36 0 35

4.2 Copeprxanne pa3aejioB M TeM JUCHHILIHHBI (Moay.as) Aass ODPO

Tema 1 Ochnosvl enybookoeo obyuenus. Mcemopuueckue menoenyuu. Hetiponnvie cemu.
Mooens uckyccmeeHno2o Helupona. dnemMeHmapHslil nepyenmpoH.

Conepxxanne TeMbl: OCHOBBI MamMHHOTO oOOyudeHus. Mcropudeckue TEHACHIIUH.
Heliponnsie cetu. Mozienb HCKYCCTBEHHOTO HEMpPOHA. DJI€MEHTapHbINA MEPLENTPOH .

@®opMbl ¥ METOABI TPOBEICHUS 3aHATHUH MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOIuH: JIeKus.

Buabl camocTosTeIbHON MOATOTOBKU CTYJIEHTOB MO TEME: H3y4YEHHUE JIEKIIMOHHOTO
MaTepualia v JINTEPATYPhI MO TAHHOUN TEME.

Tema 2 Buovl akmusayuoHubix yHKYULL UCKYCCMBEHH020 HelpoHa. I paduenmubiii Memoo
00yueHnus.

Copepxanne Templ: DyHKIUSA omMOKM mepcenTpoHa. CBeieHHE 3aJaud OOY4YEHMsS K
3ajaue OonTUMH3alMu. HempepbiBHbIE aKTHUBAIMOHHBbIE (DYHKIUH: JIOTHCTHYECKas (YHKIHSA,
rUnepOoNuYecKril TaHreHc, nomynuHeWHb snemeHT ReLU, ¢ynkuus softmax. Meron
IPaJAMEHTHOIO CIyCKa JiJIsi 00ydeHus: HelipoHa. Peanusanus u TpeHHMpOBKa HEHPOHHOH ceTH Ha
Python.

@opMbl U METOABI MPOBEACHUS 3aHATUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIEKIIMOHHOE U MPAaKTUYECKOE 3aHSTHE.

Buasl camMoOCTOSATENBbHOM TMOATOTOBKM CTYAEHTOB IO TeMe: M3Y4YEeHHE JIEKIIMOHHOTO
MaTepuaia U JUTepaTypsl [0 TaHHOU TeMe.



Tema 3 Muozocnoiinvie netiponnvie cemu. Memoo oopamnoco pacnpocmpanerus OuuOKuU.

Copepxanue Tembl: MHOrOCIOWHBIE CETH MPSAMOro pacnpocTpaHeHus. [nyOuHa u
mpuHa Mojenu. O0ydeHrne HEMPOHHOIN CeTH METOJIOM OOpaTHOTO PacCIpOCTPAHEHHUs OIIUOKU.
Anroput™m Hamckopeitero cmycka. Meron Herotona. Anroputm JleBenOepra-Mapksapira.
OBpuctrdeckue anroputmel ooydenus: Quickprop, PRPROP. [Tox6op apxutektypsl cetn. MeTos
PEAYKIUU CETH C Y4ETOM YYBCTBUTEIBHOCTH WM MTpadHbIX (YHKIUH. METoabl HapamuBaHuUs
cetu. [Toxbop oOyuaromux BeIOOpOK. [I[puMeHeHre MHOTOCIIONHBIX HEUPOHHBIX CEeTEH B 3a7a4ax
aHaIM3a W  COBEPLUCHCTBOBAHMSI MOJEIEM  apXUTEKTypbl npeanpusatus. Peanuzanus
MHOTOCIIONHOr0 mnepcentpoHa Ha Python ¢ ucnonp3oBaHumeM HajACTPOMKH Uil TITyOOKOTO
o0yuenus Keras.

@opMbl U METOJbI NPOBEACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIEKIIUS, IPAKTUUECKOE 3aHATHUE.

Buzabl camocTosTeIbHON MOATOTOBKH CTYJEHTOB IO TEME: H3yYEHHE JIEKIMOHHOTO
MaTepuaia U JUTepaTypsl [0 TaHHOU TeMe.

Tema 4 Pexyppenmuvie netponnvle cemu.

Copepxanne Tembl: Cerb Xondmnna. Cerp Xammunra. PekyppeHTHble cetu Ha 06asze
nepcentpona. RMLP, pexyppentHas cetb DnibMaHa. Peanuzanus u TeCTUpOBaHUE PEKYPPEHTHOM
HelipoHHoii cetu Ha Python. Mcnonb3oBanue 6ubanorek Tensorflow, Keras, PyTorch.

@opMbI U METOABI MPOBEACHUS 3aHATHUI O TeMe, NPUMEHseMble 00pa3oBaTEIbHBIC
TEXHOJIOTHH: JIEKIIUS, TPAKTHUECKOE 3aHSATHE.

Bunel camocTosITENbHOM MHOATOTOBKM CTYIEHTOB IO TEME: H3yY€HUE JIEKIHMOHHOIO
MaTepuaia U JUTepaTypsl [0 TaHHOU TeMe.

Tema 5 Céépmounvie HelipoHHbIE CEMU.

Conepxxanme Tembl: Omnepamust cBEPTKH. JIBymepHas cBEpTka mnpu o00OpaboTke
nzoopaxenuit. Ilymunr. Beibop u HacTpoiika rumeprnapamMeTpoB TIIyOOKOro OOy4YeHHs.
HMHCTpyMeHTambHBIE CPEICTBA M allllapaTHBIE pean3aluu TiIyOookux cereil. KommbroTepHoe
3penue. [IpenobpaboTka, HopManIu3alus KOHTPACTHOCTH. Pacro3HaBaHue peun.

@®opMBl U METOJIbI NPOBEACHUS 3aHITUW MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTMH: JIEKIUS, IPAKTUYECKOE 3aHATHE.

Bunasl camocTOATENBHOM MOATOTOBKH CTYJIEHTOB IO TEME: H3yYEHHE JIEKIIMOHHOTO
MaTepHuaa U JUTepaTypsl 110 JaHHOU TeME.

5 Meroauveckne YyKazaHusl AJds1 OOYyYAKOINMXCH MO M3YYEHHI0 M PpPeau3alnuu
AMCUUIIMHBI (MOIYJIs1)

5.1 MerToanyeckue peKOMEHIAIMH O0YYalOIIMMCH MO0 H3YYeHHI0 IMCHUIUIMHBI W 1O
o0ecrneYyeHNI0 CAMOCTOAITEILHOM PadoThl

JUis TOATOTOBKM K IPAKTUYECKMM 3aHATHSAM PEKOMEHIYETCS HCIOJIb30BAHUE
JEKIIMOHHOIO MaTepuaia, a TakKe PEKOMEHJOBAaHHYIO JIUTEPATypy, OHJIANH-KYpChl M MPOYHE
HCTOYHUKH.

Jlnia yrmyOneHHoro u3ydeHusi oco0eHHoctel s3bika Python, pekomenayeTcss mpoBOAUTH
aHAJIN3 NPUMEPOB, PACCMOTPEHHBIX HA MPAKTUYECKUX 3aHATHAX, M3ydaTh JOKYMEHTALMIO Ha
UCIOJIb3yeMble (PYHKIIMHU U OMOIMOTEKH, OTpaboTaTh MOJIETHN U aJlTOPUTMBI Ha JIpyrux Habopax
JTAHHBIX.

Jlns  Ooyiee IIMPOKOTO TMOHMMAHMSI TPOIECCOB OOydYeHHs HEUpPOHHBIX ceTei
PEKOMEHIyeTCsl CMOTPETh OHJIAlH YpOKH 4acTHBIX opranuzanuii (Auaexc, [lkona DLS M®TH)



5.2 OcobGennocTn OopraHm3anvm Oﬁy‘leﬂl/lﬂ Vi JiMI € OrpaHM4Y€HHBIMHM BO3MOKHOCTAMH
3A0POBbS U HHBAJIU/A0B

[Tpr HEOOXOIUMOCTH OOYJAIOIIUMCS U3 YUCIIA JIUI] C OTPAHMYEHHBIMHA BO3MOKHOCTSIMU
3JI0POBBS U HHBAIHIOB (110 3asBJICHHUIO 00YYArOIIErocs) MPeI0CTaBIIsIeTCs yueOHas
uH(pOpMaIUs B JOCTYIMHBIX (pOpMax C yI€TOM MX UWHAUBUAYAIbHBIX ICUXO(PDU3HUECKUX
0COOEHHOCTEH:

- JUIS JIUIL C HAPYIIEHUSIMU 3PEHUS: B Ie4aTHOM (popme yBennyeHHbIM mpuTOM; B hopme
AJIEKTPOHHOTO  JIOKYMEHTA; WHMBUlyaJIbHbIC KOHCYJIbTAIIUU c MIPUBJICYCHUEM
TUdI0CYpIOTIEPEBOIUNKA; HHANBUAYAIbHbIC 331aHUS, KOHCYIbTAIMH U JP.

- JUIsL JIUIT C HAPYIICHUSIMU CITyXa: B TieyaTHOU hopMe; B (hopMe STEKTPOHHOTO JOKYMEHTA;
WHJIUBUlyaJIbHbIE KOHCYJbTAallUW C NPHUBJICUYECHUEM CYpPAONEPEBOIUNKA; HWHANBUIYAJIbHbIC
3a/1aHus], KOHCYJbTAllUU U Jp.

- 17151 JIUI] C HAPYILIEHUSIMU OMIOPHO-JIBUTATENILHOTO armapaTta: B ne4atHoii oopme; B popme
AJIEKTPOHHOTO JOKYMEHTA; UHIUBUIyAJIbHBIC 33/IaHUsI, KOHCYJIbTAIIUU U JIP.

6 @oH/ OLEHOYHBIX CPEACTB JIf NPOBeIeHUs] TEKYIIero KOHTPOJISI M MPOMeKYTOYHOI
arrecTauMu 00y4aroIMXCcs M0 JUCUMILINHE (MOTYJIIO0)

B cootBerctBum c¢ tpeboBanusmu DPI'OC BO pans arrectanuu 0oOydaroImIUXCs Ha
COOTBETCTBUE HX IEPCOHAIBHBIX JIOCTIKEHUH IUIAHUPYEMBIM pe3yJibTaraM OOYYCHHS TIO
JTUCIUILIMHE (MOJIYJI0) CO3/1aHbl (JOH/IBI OLIEHOYHBIX CPEICTB. THUIMIOBBIE KOHTPOJIbHBIC 3a/1aHNUS,
METOJIMYECKUE MaTepualibl, OINPEIACIAIONIME MNPOUEAYPhl OLUECHHUBAaHUS 3HAHWM, YMEHHUU H
HABBIKOB, & TAKXKE KPUTEPUH U MOKA3aTENU, HEOOXOANUMBIE JUISI OLIEHKH 3HAaHUH, yMEHUI, HAaBBIKOB
U XapakTepu3ymlnue dTanbl (HOPMHPOBAHWS KOMIICTCHIMHA B  MPOIECCE OCBOCHUS
00pasoBarebHOI MTPOrpamMMBbl, IpeAcTaBicHsbl B [Ipunoxennn 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE o0ecneyeHue TUCHMIINHBI (MOYJIs1)

7.1 Ocnoenas numepamypa

1. Escradnes, B. A. ckycTBEHHBIN MHTEIEKT U HEHPOCETH: MPaKTUKa MPUMEHEHUS B
pexiiame : yueOHoe nocobue / B. A. EBcradpneB, M. A. Tiokos. - MockBa : M31arenbcko-Topronas
kopropanus «Jlamkos u K°», 2023. - 426 c. - ISBN 978-5-394-05703-8. - TekcT : 37eKTPOHHBIH.
- URL: https://znanium.ru/catalog/product/2133542 (nara obpamenus: 31.05.2026)

2. Munakos, A. U. ICKycCTBEHHBIN HHTEUICKT U HEHPOCETH B O0Opa30BaHUH : YUCOHHK :
[16+]/ A. 1. MunakoB. — Mocksa : [lupekr-Menaua, 2024. — 164 c. : un., Tadn. — Pexxum gocrymna:
no moanucke. — URL: https://biblioclub.ru/index.php?page=book&i1d=715303 (maTa oOpareHus:
20.05.2026). — bubmuorp. B kH. — ISBN 978-5-4499-4638-6. — DOI 10.23681/715303. — Tekecr :

AIEKTPOHHBIN.

7.2  Jlonoanumenvhas numepamypa

1. UckyccTBeHHBIN HMHTEIUIEKT W HEHWPOCETEBOE YIpaBieHHE : ydeOHoe mocobue /
cocraButenb T. E. MamonoBa. — Towmck : TITY, 2020. — 150 ¢. — ISBN 978-5-4387-0921-3. —
Texcr: onextpoHHsni// Jlamp : osnekTpoHHO-OMOnmoreuHas cucrema. —  URL:
https://e.lanbook.com/book/246170 (mata oGpamenus: 25.05.2026). — Pexxum mgocrtyma: Juist
aBTOPH3. NIOJIb30BATEIICH.

2. Hukyneue, E. B. Cucrembl cbGopa u mnpenoOpaOoTku JaHHBIX. MeToabl
CTATUCTUYECKOTO aHanmu3a ¢ ucnoiab3oBanueM Google Colab : yueGnoe mocobue / E. B.
Hukynpues, A. C. Anekceenko, /. FO. Unbun. — Mocksa : PTY MUPDA, 2023. — 121 c. —



ISBN 978-5-7339-1948-5. — TexkcT : »neKTpoHHbIH / JlaHb : 31eKTpOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/382739 (nara obpamenus: 25.05.2026). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEINIECH.

3. TlpemoOpaboTKa MaHHBIX JUIsl HEUPOCETEBOTO yIpaBieHus : yueOHoe mocooue / JI. U.
Boponosga, B. P. bpyc, B. . Boponos, A. H. bamnpos. — Mocksa :MTYCH, 2021. — 49 c. —
Texcr: onextpoHHsni// Jlamp : snekTpoHHO-OMOnmMoreuHas cucrema. —  URL:
https://e.lanbook.com/book/215198 (mata oOpamenus: 25.05.2026). — Pexum poctyma: ans
ABTOPH3. MTOJIb30BATEIICH.

4. Turos, A. H. O6paboTka nanusix B Python. OcHoBsl pabotsl ¢ 6ubamorexoit Pandas :
yaeOHo-MeToanueckoe nocooue / A. H. Tutos, P. @. TazueBa. — Kazans : KHUTY, 2022. — 116
c. — ISBN 978-5-7882-3164-8. — Tekcr : anekTpoHHbIH // JlaHb : 31eKTpOHHO-OMOIHOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/331013 (mara obpamenus: 25.05.2026). — Pexum
JOCTYTIA: 1715l aBTOPU3. TIOJIH30BATEINECH.

7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KII04an npogeccuonanvhvle 06a3vl OAHHLIX U UHPOPMAUUOHHO-CRPABOUHDIE
cucmemul (npu HeobXO0UMOCMU):

1. DnexrponHo-OubHOTEeYHas cuctema "ZNANIUM.COM"

2. DnexTpoHHO-OMbMMoTeyHas cucrema "JIAHB"

3.  DOnekrponHo-oubmmoreynas cucrema "YHUBEPCUTETCKAS BUBJIMOTEKA
OHJIAH"

4. Open Academic Journals Index (OAJI). [Ipodeccronanbuast 6a3a gaHHBIX - Pexxum
noctyna: http://oaji.net/

5. Ilpesunentckass OubOmmoreka wuM. b.H.Enpumna (6a3a [JaHHBIX —pa3iIMYHBIX
npodeccuoHanpHbIX o0nacteit) - Pexxum noctyna: https://www.prlib.ru/

6. Wudopmanmonno-crpaBounas cucrema "KoncympranTt Ilmoc" - Pexum mocryna:
http://www.consultant.ru/

8 MarepuajibHO-TeXHHYECKOe ofOecrnedeHHe IUCHUIUIMHBI (MOAYJIsI) WU IepevyeHb
HH(OPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHHH 00pa30BaTEJbHOIO
npouecca 1no AUCHUILINHE (MOAYJ/II0), BKJIKYAas NepevyeHb IPOrPpaMMHOro odecneyeHunst

OcHOBHOE 000pYIOBaHUE:

e MyneTumenuitHelii  kommiaekT Ne2 B cocrase:npoektop Casio XJ-M146,3kpan
180*180,kperieHre MoToJI0YHOE

e O6umaynsrit Mmorutop 23" LG CAV42K

e O6maunbiit Moautop LG Electronics uepHsblii +ki1aBuaTypa+Msbliilb

¢ CereBoit MmoruTop:HyneBoii kimment Samsung SyncMaster NC240

IIporpammHoOe obeciieyeHue:

e Google Docs
o Python
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

01.03.04 «IIpuknanHa
s MaTeMaTHKa»
(B-IIM)

OIIK-3 : CnocobeH moHUMATh TIpH
HIMIBI pabOTHl COBPEMEHHBIX HH(
OPMAaLMOHHBIX TEXHOJIOTUI U HCIIO
JIb30BaTh UX JUIS PEICHHUS 3a/1a4 TIp
oeccroHABHO JeATeNBHOCTH

OIIK-3.1k : [IpumensieT MeTOIbI MaTEMaTHIECK
Oro MOJICIUPOBaHUS U HH)OPMAIIMOHHBIX TEXHO
JIOTUH JIJIs1 aHaNTU3a IKOHOMUYECKUX MPOLIECCOB

U CHCTEM, U MOBBIIICHUS 000CHOBAHHOCTH yIIpa
BJIEHYECKUX PELIEHUH Ha BCEX YPOBHIX IKOHOM
KU

ITKB-3 : Crioco0OeH oCymIecTBIATh
c60p, 00paboOTKy U aHAIH3 OOJIBIITU
X JaHHBIX

IIKB-3.1x : Mcnonb3yeT U COBEPIIEHCTBYET MET
0JIbl, MOJIEITH, QJITOPUTMBI, TEXHOJIOTUU U UHCTP
YMEHTaJIbHBIE CPeCTBa ISl paboThl C OOJIBIINM
1 TAaHHBIMH

IIKB-3.3k : [IpoBoauT aHanUTHYECKHE HCCIE0
BaHMS B COOTBETCTBHH C COTIIACOBAaHHBIMU TPEO
OBaHMSIMHU

KOMHCTCHHI/ISI CUUTACTCA C(l)OpMHpOBaHHOfI Ha JaHHOM 3Tall€ B CJIy4ac, €CJIU IMOJIYYCHHBIC
PE3YyIbTAThI 06yqu1/151 o AUCHUIIIIMHEC OLCHCHBI ITOJOXKHTCIBbHO (I[I/IaHa?,OH KPHUTCPUCB
OLICHUBAHU PE3YJILTATOB o6yquH;1 GBaYTCHO», KYAOBJICTBOPUTCIIBHO», «XOPOIIO», «OTJ'II/IIIHO»).
B ClIyd4ac OTCYTCTBUSA IMOJIOKUTECILHOM OICHKHW KOMIICTCHLMA Ha JAaHHOM 3J3Tall€¢ CUYUTaCTCsA

Hec(OPMUPOBAHHOM.

2 Iloka3aTe/iM OLlCHUBAHUS IVIAHUPYEMBIX pPe3yJIbTAaTOB 00y4eHus!

Komnerennus IIKB-3 «Criocob6eH ocyiecTBisiTh cO0p, 00paboTKy U aHaIu3 OOIBIINX

JTAHHEBIX >

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kox u popmynupoBka HHIUKAT
opa JOCTH)XEHHS KOMIIETCHIINU

Pesynbrar

Kpurepuu onieHnBaHus pe3yiibT
aToB O0yJYCHUS

[MKB-3.1k : Mcnionb3yeT u coBe
PIICHCTBYET METO/IbI, MOJICIIH,
AITOPUTMbI, TEXHOJIOTHH U HHC
TPYMEHTAJIbHBIE CPEJCTBA IS
paboTHI ¢ OONBIIMMYA TaHHBIMHU

OCHOBHBIX KOHIISITIIUHI HCKYCCT
BCHHOI'O MHTCJIJICKTa U FJ'Iy6OKO
To O6y‘ICHI/I$I, TMO3BOJIAOIIUX IIP
OBOJUTH aHAJIUTUYCCKHUE HUCCIIC
JOBaHUA Ha OCHOBE OOJIBIINX I

MMOHUMAaHHE CXOJICTBA U Pa3IINY
M OCHOBHBIX KOHILIETILIMNA UCKY
CCTBCHHOT'O WHTEJUICKTA U TITy0
OKOTO O0yYCHHUS

IIKB-3.3x : IlpoBoauT aHAJIUTH
YeCKHE MCCIENOBAHUS B COOTBE
TCTBUU C COTJIACOBAaHHBIMU TPE
OOBaHUSIMH

MIPUMEHSTH TEXHOJIOTMH UCKYCC
TBEHHOT'O UHTEJUIEKTA U aIropu
TMBI TITyOOKOTO 00YydeHUS IS

AHAIUTUYECKOTO UCCIIEN0BAHUS
TIPOIIECCOB U SIBJICHUW HA OCHOB

PesynbraThl 00y4eHUs 110 TUCIUITIHHE
Ko | Tmu
Il I
pe | pe
3- | 3-
Ta | Ta
3H
PA aH
3
ne
aHHBIX
v
PI | me
4 HU
e
€ OOJIBIINX JaHHBIX

CTETIeHb PAa3BUTOCTH YMCHUS B
bI0Opa ¥ IPUMEHEHUS TEXHOIJIOT
M MCKYCCTBEHHOT'O HHTEJUICKT

a ¥ allTOPUTMOB TIIYOOKOTO 00y
YeHUs JUIS aHAJIMTHYECKOTO UCC
JIeIOBAHUS TIPOIIECCOB U SIBIICH

M Ha OCHOBE OOJIBIINX JAHHBIX

Komnerennus OIIK-3 «CnocobeH moHUMATh TPUHITAITEI pab0Th COBPEMEHHBIX

I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOTUI 1 MCIIOJIh30BaTh UX IS peIICHUA 3a1a4 HpO(bCCCI/IOHaJIBHOﬁ

JCATCIIBHOCTH»

Ta6J'II/II_Ia 22— KpI/ITepI/II/I OLICHKU MHAUKATOPOB JOCTUIKCHUA KOMIICTCHIIUN



PesynbraThl 00y4eHuUs 10 AMCLMIUINHE
Kox u popmymuposka uuguxar | Ko | Tu Kpurepuu oneHnBaHus pe3ynbT
opa IOCTUXKEHUS KoMIeTeHuuu | A I aToB 00y4YeHus
pe | pe Pesynprar
3- | 3-
Ta | Ta
OIIK-3.1k : IIpumenser MeTox OCHOBHBIX KOHILETIINHA UCKYCCT
MIOHUMAaHHE CXOJICTBA U Pa3Iuy
bl MATEMaTHYECKOTO MOJICIIUPO 3H | BEHHOr0 MHTEIUIEKTa U METO0 N .
P/ W OCHOBHBIX KOHIIEIIIIMNA UCKY
BaHMA ¥ MH()OPMAIMOHHBIX TEX aH | B MAIIMHHOTO OOYYCHHMS, T03BO
. 1 CCTBEHHOT'O MHTEJIEKTA H METO
HOJIOTHH JJISl aHAJIM3a YKOHOMH ue | AKX aHAIN3UPOBAThH OOMIb
JIOB MAIIMHHOTO 00y4IEHUS
YECKHMX MPOLECCOB U CUCTEM, U 1€ JaHHbIE
MOBBIIIEHUS 00OCHOBAaHHOCTH Y CTETEHb PA3BUTOCTH YMEHHUS CO
. Y | coBepmieHCTBOBAaTH METOBI, MO
MPaBICHYECKHUX PEIIEHUH Ha BC . BEPIIEHCTBOBATH METOMBI, MOJE
P | me | nenu, anropuT™Mbl HEMPOHHBIX C N
€X YPOBHSX YKOHOMHUKH . I, alTOPUTMBI HEHPOHHBIX CET
2 HHU | eTell IuId UcCiieJOBaHUS OOJIBIII N
el s nceneoBaHus OONBIINX
e HX JAHHBIX
JTAHHBIX

Tabnuua 3anonHseTCs B COOTBETCTBHH € paszesioM 1 PaGoueli mporpaMmbl JUCIATUTHHBL
(Moyist).

3 IlepeyeHb OLIEHOYHBIX CPEICTB

Tabmuna 3 — [lepedeHb OIICHOYHBIX CPEJICTB IO TUCITUTUTHHE (MOTYJITIO)

KonTponupyemble muiaHupyeMbIe pe3

KoHTponmnpyemble TeMBI

HaumeHoBaHME OIIEHOYHOTO CPE/ICTBA U TP
encrasienne ero B POC

yIBTaThl 00yUeHHS HCIUTUTHHBI 5 TTpoMesKyTouHas aT
Texymuii KOHTPOJIb
TeCcTalus
OuHas popma 0OydeHUS
PI1 3HaHUE : OCHOBHBIX KOHI] 1.1. OCHOBHI TITyOOKOTO O

eNIuil ICKYCCTBeHHOTO U | OyueHus. Mcropuaeckue

HTEIUIEKTa ¥ METOJIOB Ma | TeHIeHIMH. HelipoHHbIe [paktudeckas pado Teer

IIMHHOTO 00yYeHHs, 03B | ceTH. Mojenb UCKycCTBE | Ta

OJITIONINX aHAIM3UPOBATh | HHOTO HEWpOHA. DJIEMEHT

OoJpIIve JaHHBIC apHBIN IEePIENTPOH
1.2. Buabl akTHUBaIlMOHHEI
X pynxwmii uckyccreenno | [Ipakrmdeckas pabo Teer
ro HelpoHa. I'pagueHTHsl | Ta
1 MeToj] 00ydeHHsI
1.3. MHorocnoiiasie Heilp
oHHbIe ceTu. Metop obpa | IlpakTuueckas pado Teer
THOTO PacCIpOCTPAHEHHS Ta
OINOKHU

P2 Ymenue : coBepiieHCTBOB | 1.1. OCHOBBI INTyGOKOTO O

aTh METOBI, MOJIENH, anr | Oyuenus. Mcropudeckue

OpPUTMBI HEUPOHHBIX ceTe | TenaeHuuu. HelipoHHsle [MpakTudaeckas padbo Tecr

1 aus uccienoanus 60mb | cetr. Monenb HCKyccTBe | Ta

[IUX TAaHHBIX HHOT'O HEMpoHa. DJIeMEHT
apHBII NepUENTPOH
1.2. Bupl akTUBaIlMOHHEI
X pynxwmii uckyccreenno | [Ipakrudeckas pabo Teer
ro HelipoHa. I'paguenTHsr | Ta
1 MeTol1 00yJYeHuUs
1.3. MHorocnoiinsle Helip | IIpakrtuueckas pabo Tect
OHHBIE ceTH. MeToj 00pa | Ta




THOTO PAacIpOCTPaHEHUS
OLINOKH
PI3 3HaHue : OCHOBHBIX KOHII | 1.3. MHorocnoiinsle Help
SN UCKYCCTBEHHOTO M | OHHbIEe ceTu. Metog o6pa | [Ipaktuyeckas pabo Teer
HTEJUIEKTa ¥ TIIyOOKOro O | THOTO pacnpocTpaHeHus | Ta
OyueHHs1, TO3BOJISIOIINX OLINOKH
TIPOBOAHTE aHATMTHHCCKI | | 4 pexyppentrbie Heiipo | IIpakTHueckas pa6o T
€ MCCJIC/IOBAHHSA HA OCHOB [ (0o o Ta €CT
€ OOJIBIINX JaHHBIX
1.5. Ceéprounsie Helipon | [Ipaktudeckas pabo Teer
HBIE CETH Ta
P14 YMenue : npumeHsaTh Tex | 1.3. MHorocnoiinsle Heilp
HOJIOTUH UCKYCCTBEHHOTO | OHHBIE ceTH. Meton obpa | IIpakruueckas pabo Teer
MHTEJJIEKTa U alTOPUTMBI | THOTO pacHpoCTpaHeHus | Ta
riIyOoKoro o0yueHus it | OmHMOKH
AHAUTIICCKOTO UCCACAO | 1 4 PexyppenThbie Heiipo | [IpakTHueckas pa6o T
BaHHUsA MPOLECCOB H ABICH | Lo opor Ta CCT
uit Ha OCHOBE OOJIBIINX [
AHHBIX 1.5. Céprounsle HelipoH | [Ipaktudeckas pado Tect
HBIE CETH Ta

4 Onucanue NpoueAypbl OLeHUBAHUSA

KauectBo copmMupoBaHHOCTH KOMIIETCHIIMA Ha JAaHHOM JTare OICHUBACTCS I10
pe3ysbTaTtaM TEKYIIUX U IPOMEKYTOUHBIX aTTECTAIUi MPH MOMOIIN KOJMYECTBECHHOHN OIICHKH,
BBIPAKEHHOU B Oayax. MakcumanbHasi cymMma OajuioB IO JucuMIUIMHE (Moaynio) paBHa 100

Oasuiam.

KadecTBO c(hopMUPOBAaHHOCTH KOMIICTEHIMI HA JAHHOM 3TaIrle OI[CHUBACTCS 110 Pe3yJIbTaTaM
TEKYIIUX U MPOMEKYTOYHBIX aTTECTAIMI TPU TOMOIIY KOJHMYECTBECHHOM OIICHKH, BRIPAKEHHON
B Oayutax. MakcumarnbHasi cyMMa 0ajuioB 1o AUCHUIUTHHE (MOy o) paBHa 100 6aimam.

CyMmMma 6aioB, HAOpaHHBIX CTYJIEHTOM IO BCEM BUJIaM Y4€OHOH ACSATEIHHOCTH B paMKax
JTUCITUTIIIMHBL, IEPEBOUTCS B OIIEHKY B COOTBETCTBHUHU C TaOIUIIEH.

CymmMa Gato
s O1eHKa 110 TPOMEXx
YTOYHOMU aTTecTalu XapakTepucTrKa KauecTBa cHOPMUPOBAHHOCTH KOMIICTCHIIUH
MO AWUCIHILTA "
HE
CTyIeHT IeMOHCTPUPYET CHOPMUPOBAHHOCTD AUCIUILTMHAPHBIX KOMITETCHIHIA, 00HA
PY)XHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOe U TITy0OoKOoe 3HaHHe y4eOHOro MaTepraa
o191 510 100 «3a4TEHOY / , YCBOWJI OCHOBHYIO JINTEPATYPY M 3HAKOM C JIOTIOJHHUTENBHOH JIUTEPATYPOid, pEKOME
«OTIIYHOY HIOBaHHOU MPOTPaMMOH, YMeeT CBOOOIHO BBIIONHATH MPAKTHUECKUE 3aJaHUs, TIPE]
YCMOTPEHHBIE TIPOTPaMMOii, CBOOOTHO OTepHUpyeT MPHOOPETEHHBIMU 3HAHUSAMH, YME
HUSIMH, IPAMEHSIET UX B CUTYallUsX TIOBBIIICHHOH CIOKHOCTH.
CTyIeHT IeMOHCTPUPYET CHOPMUPOBAHHOCTD AUCIMIUTMHAPHBIX KOMITETCHIIMIA: OCHO
o1 76 110 90 «3a4TEeHOY / BHBIC 3HAHUS, YMCHHUS OCBOCHBI, HO JOMYCKAIOTCS HE3HAUUTEIBHBIC OIMOKH, HETOUH
«XOopomo» OoCTH, SanyleeHI/Ifl IpH aHAITUTUYCCKUX ON€paluax, NEPEeHOCE 3HAHUH U yMeHI/lI\/'I Ha H
OBBIC, HCCTAHJAPTHBIC chyaum/I.
CTyneHT IeMOHCTpUPYET ChOPMUPOBAHHOCTH MUCHUILTHHAPHBIX KOMIIETECHIIAI: B X0
«3a4TeHO» / Jie KOHTPOJIEHBIX MEPOTIPUATHI JJOMYCKAFOTCS 3HAYUTEILHBIE ONTHOKH, TIPOSIBIISIETCS O
ot 61 mo 75 «YIOBJICTBOPUTENb | TCYTCTBHE OTACIBHBIX 3HAHWH, YMEHHH, HABBIKOB 10 HEKOTOPBIM JUCIUILTHHAPHBIM K
HO» OMITETEHIMSIM, CTY/ICHT HCIBITHIBACT 3HAYUTEILHBIC 3aTPYIHEHHS TIPH ONIEPUPOBAHU
W 3HAHUSIMU U yMeHI/IﬂMI/I IpH UX NNEPEHOCE Ha HOBBIC CI/ITyaL[I/II/I.
«He 3auTeHO» / VY cryneHra He COPMUPOBAHBI JUCIUILTHHAPHBIE KOMIETEHIINH, TPOSBISIETCS HEOC
oT 41 o 60 «HEYJOBJIETBOPHUTE Y OpMHpOBA) P - 1P
TaTOYHOCTb 3HAHHH, yMeHl/Il/I, HaBBIKOB.
JIBHOY
«HE 324TEHOY /
JlucuuninHapHbIe KOMIIETSHIIMH He c(OPMHUPOBaHBIL. [IposiBIIsSeTCs MOTHOE UITH IpaKk
ot 0 1o 40 «HEYOBJIETBOPUTE o .
o» TUYCCKHU ITOJITHOC OTCyTCTBI/le 3HaHUH, yMeHHI/I, HaBBIKOB.
JIBH




S IlpuMepHbIE OLIECHOYHBIE CPeACTBA

5.1 Ilpumepsl 3agaHu 1)1 BBINOJHEHNs MPAKTHYECKUX padoT

Tema 1. JluckpeTHblid aJIrOPUTM 00y4eHUsSI HelipoOHAa

[TporpamMmmupoBaHKe JIOTUKH UCKYCCTBEHHOT'O HEHPOHA C Pa3IMYHBIMU aKTHBAIIMOHHBIMU
¢ynkumsmu Ha s3pike Python. [luckperHoe oOydeHue HelpoHa Mo mpaBuiy Xo500a Ha
oOyuatomieii BbIOopke XOR miii IBOMYHBIX CHTHATAX Pa3psoB HEJIOro YMCIIa sl OIpeIeIeHHs
YCTHOCTH HUJIM HCUCTHOCTH 4YHCJIA.

Tema 2. I'pagueHTHBIA MeTOX 00yUeHUS HelipoHa

[Tporpammuas peanuszanus Ha s3bike Python rpaauenTHoro merona odydeHus HeiipoHa ¢
CUTMOUJAJILHOM aKTUBAIMOHHOM (yHKIMEH Ha oOywaromieil BhIOOpKE M3 TOYEK IJIOCKOCTH C
pa3zieNieHHeM Ha JiBa MHOYKECTBA.

Tema 3. QOOyyeHue MHOrOC/JI0HHON HEHPOHHOW CeTHM MeETOAOM O0OpPaTHOrO
pacnpocTpaHeHusi OIIUOKH.

[IporpamMmMHuas peanusainusi Ha si3pike Python meroma oOpartHoro pacmpocTpaHeHus
omunOku s nByxcioiHon MHC ¢ morucTudeckod akTHBAMOHHOW (DyHKIMEW HEHPOHOB Ha
oOyuarolieii BBIOOpKE U3 TOUEK IIOCKOCTHU C Pa3/IeJICHHEeM Ha JBa MHOXKECTBA.

Tema 4. Iloctpoenue HelipoHHbIX ceTeil B Python u R

OcHoBHbIe criocoObl noctpoeHus u ucnosb3oBanust MHC cpencrBamu si3bika Python u
cpenbl R. Mcnonb3oBanue 6ubmmotexku keras nnst cozmanus MHC B Python. Mcnonb3oBanue
6ubmuorexu neuralnet B cpene R. IToaroroBka obyuvaromieit 1 TectoBoi BeIOOpoK. OOyueHue u
tectupoBanue MHC.

Tema S. PekyppeHTHbIC HeHPOHHBbIE ceTH Xonduiaa 1 XaMMHUHIA.

[IporpamMmHas peanuzanus Ha si3bike Python nmoruku pexyppentasix MHC Xondunna u
XsmmuHra. Perenue 3a1aun BOCCTaHOBJICHHUS 3alTyMJIEHHBIX M TOBPEXICHHBIX 00Pa30B.

Tema 6. [loctpoeHue cBépTOUHBbIX HelPOHHBIX ceTeil B Python u R.

Hcnonb3oBanue Oubmmoreku MNIST nans oOydeHus M pacrio3HaBaHMsS HauepTaHU
00bekToB. IlocTpoenue HelpoHHOW ceth ¢ momoliblo Oubmmorekun Tensorflow B Python,
HacTpoiika napamerpos cioeB MHC (cion cBEpTKHM, mapaMeTphl siAep CBEPTKH, CIIOM ITYJIMHIA,
MOJTHOCBSI3HAS BBIXO/IHAS CETh), HACTPOIKa rmapaMeTpoB oOydeHus. Mcnonb3oBanue OMOINOTEKN
Keras u Tensorflow B R: HacTpoiika napametpos cioeB MHC, Hactpoiika napameTpoB 00y4eHHs.
Pacno3znaBanue n3o0pakeHui ¢ HCMoiab30BaHHeM pazMedeHHoi 6a3pl MNIST.

Kpamkue MmemoouyeckKue YKaszanust

HpaKTI/I'-IeCKI/Ie 3aHATHUS BBIIIOJIHAKOTCA IO PYKOBOACTBOM MIPEIIOJaBaTCIIA, KOTOpBIfI IIOKa3bIBACT
OCHOBHBIC IIarvu, TEXHHUKU W TMPUHOUIIBI PCHICHUA TCI(YH_ICI‘/JI 3aga4u. Ortuer CTyACHTa O



BBITIOJTHEHUH MPAKTUYECKOM PabOThI COCTOUT B OOBSICHEHHH JIOTUKU PEIICHUS KXKIOW 3aauu.
[IpenonaBatenb OIEHUBACT BBHIMOJHEHNE CTYICHTOM KaXKJIOTO 33JIaHUSI 110 Ka4eCTBY OOBSICHCHUS
¥ OTBETaM Ha BO3HHUKAIOIIUE Y TPEIOIaBaTessl BOMPOCH IO TEME TeKYIIeH paOboThI.

LlIxana oyenku

OneHka banst Onucanne

5 31-40 ITpoLeHT MpaBHIBHBIX OTBETOB OT 76% 10 100%
4 21-30 ITponeHT npaBuibHBIX 0TBETOB OT 51% 10 75%
3 11-20 ITponeHT npaBUIbHBIX OTBETOB OT 26% 10 50%
2 0-10 ITpoLieHT MpaBHIBHBIX OTBETOB MeHee 25%

5.2 UtoroBbIii TECT

1. OcHoBHas PyHKIMS aKTHBALIMU B HCKYCCTBEHHOM HEHpOHE:
a) Beruucienue cyMMbl B3BEIIEHHBIX BXOJIOB
b) Onpenenenne BBIXOJHOTO CUTHAJIA HA OCHOBE CYMMBI BXOJIOB
¢) Hactpoiika BecoBbIX K03 PHUIIMEHTOB
d) 3mepenne ommoOKH MpecKazanus
2. I'maBHast posb €105 MyJIMHIa B CBEPTOUHON HEHPOHHOM ceTH:
a) YBeJIM4YeHne pa3MEepPHOCTH KapT IPU3HAKOB
b) [IpuMeHeHrEe HEMUHEHHOCTU K JaHHBIM
C) YMeHbIICHHE MPOCTPAHCTBEHHBIX PAa3MEPOB M OOECIeYeHHWE WHBAPHAHTHOCTH K
CMELLEHUSIM
d) Beruncnenue GpyHKIHHM OMIUOKH
3. Dnoxa (epoch) B mporecce 00ydeHust HEHPOHHOM CETH - 3TO:
a) OHa urepanus OOHOBJICHHS BECOB
b) [TonHbIil mpoxoa Bcero Habopa 00yYaroIKX JaHHBIX Yepe3 MOJIehb
¢) [Ipoxox onHOTO MakeTa JaHHBIX Yepe3 MOAETb
d) [Ipomecc Banumaamuu MOIEIH
4. Hanbonee moaxoasimas apXuTeKTypa st 00paboTKH MOCIeI0BATEIIBHOCTEH
a) Ceprounas HeliponHas ceTb (CNN)
b) [TonHOCBsI3HASI HEMPOHHAS CETh
c¢) PexyppentHas neiiponnas cetb (RNN)
d) [Tepuentpon Po3enbnarra
5. OcHoBHOI MeTo/ 60PHOBI € MepeoOyUeHNnEM B INTyOOKUX CETSIX:
a) YBeJIH4eHne CKOPOCTH OOYUECHHS
b) YBenuueHue KoauuecTBa napaMeTpoB
¢) Ucnonb3oBanue Dropout
d) YMeHbIIIeHHE KOJIMYECTBA AIOX
6. [IpoGnema, pemaemast apxurekrypoit LSTM:
a) Mcuesaroumii rpaguent B riryookux CNN
b) B3psiBatomuiics rpaauentT B RNN
¢) JIokaibHbIe MUHUMYMBI B TIOJTHOCBSI3HBIX CETSAX
d) Beruncnenue cBepTKU B yJIUHTE
7. bubnunoreka, HE sBnstomasics gppeiiMBOpkoM Triy00Koro o0y4eHus:
a) TensorFlow
b) PyTorch
¢) Scikit-learn
d) Keras
8. Transfer Learning - sto:
a) O0yueHue MoJIeH ¢ HyIs
b) Ucnons3oBanue npeaoOyIeHHOM MOICITH /IS HOBOM 3aauu
¢) I[lepenaua nanneix mexay CPU u GPU
d) Meto onTuMu3aluy Ha OCHOBE MEpeIayu Irpaiu€HTOB
9. OcHOBHOE Ha3HAYECHUE APA CBEPTKHU:



a) YBenn4eHue pazMepa n300pakeHus
b) BoisiBneHue onpeneneHHbIX MPU3HAKOB B JAHHBIX
¢) Hopmanu3zanust BXOAHBIX TaHHBIX
d) YckopeHnue nporecca o0ydeHus
10. ®ynkuus aktuBauuu ReLLU Beruncisiercs Kak:
a) f(x)=1/(1 +e(-X))
b) f(x) = (e"x - eN(-X)) / (e"x + e"(-X))
c) f(x) = max(0, x)
d) f(x) = x
11. Ha3naueHue BTOpPOro Ciiosi B ceTU X3MMHUHIa:
a) Beruncnenue cBepTku
b) Beibop HeipoHa ¢ MaKCHMaJIBHBIM BBIX0JI0M
c¢) [lpumenenue nynuHra
d) Hopmanm3anus qaHHbIX
12. 'maBHBIA HEOCTATOK TPAJAMEHTHOTO METOIA!
a) CIIMIIKOM BBICOKasi CKOPOCTh CXOAUMOCTH
b) Bo3MoxkHOCTb 3acTpeBaHUs B JIOKAIbHBIX MUHUMYMaXxX
¢) HeoOxonuMocCTh BBIYHCIIEHUS] IPOU3BOIHBIX
d) CnoxxHOCTP peanu3anuu
13. Haubonee pacnpocTpaneHHas (yHKIUS OLIUOKY JIJIsl perpecCuu:
a) Kpocc-suTponus
b) MSE (Mean Squared Error)
c) Accuracy
d) F1-score
14. OcHOBHas CTPYKTYypHasi 0COOEHHOCTh ceTei Xonduia:
a) OTHOCTOPOHHUE CBSI3U
b) PexyppenrtHbie cBSI3U
c¢) CBepTouHbIe (HUITBTPHI
d) ITonHOCBsI3HAS APXUTEKTYpa
15. Unest rimyOokoro oOyueHHs 3aKI04aeTcs B:
a) Micronp30BaHUM TOJIBKO OJJHOTO CKPBITOTO CIOS
b) ABTOMaTH4E€CKOM U3BICYCHUH HEPAPXUUECKUX MPU3HAKOB
¢) PygyHoM npoekTHpoBaHNY PU3HAKOB
d) [IpuMeHeHnr TOIBKO TMHEHHBIX MOJIENen
16. Ha3znaueHue ciiosi HOABBIOOPKHU B CBEPTOUHOM ceTu:
a) YBeJIn4YeHue KOJMIecTBa apaMmeTpoB
b) YMeHbl1eHNEe pa3pelieHust KapT NIPU3HAKOB
¢) JlobaBneHne HEMMHEHHOCTH
d) Beruncnenue rpaiueHToB
17. Batch Normalization ucronb3yercs Ams:
a) YckopeHust OOydeHHs ¥ CTaOUITU3aIiuu
b) YBennuenus nepeoOydeHus
¢) YMeHbIlIeHus pa3Mepa MOIeTn
d) Buzyanuszanuu JaHHBIX
18. [Ipobnema "ucuezaronux rpagueHToB" Hanboiee XapaKkTepHa JIJs:
a) Cereil ¢ pyHKkuMaAMU akTHBanuu sigmoid/tanh
b) Cereii ¢ pynkumeit ReLU
¢) JIuHelHbIX MoIenei
d) epeBneB pereHuit
19. Data Augmentation npumeHsieTcs JJIs:
a) YBennueHus pazmepa o0ydaromiei BEIOOpKH
b) YMmenbleHus pazmepa Moienu



¢) Yckopenus ungepeHca
d) Yopoienust apXxuTeKTypbl
20. Early Stopping ucnonb3yercs 1is:
a) [IpenoTBpalieHus nepeodydeHus
b) YckopeHus cxoauMoCTH
¢) YBenuueHus CI0KHOCTU MOJIEIH
d) Yny4meHust UHTEPIPETUPYEMOCTH
21. Bepusbie yrBepxkaenus o ¢pyakuuu ReLU:
0 OHa HenuHEeHHa
0 [Toasepskena nmpodieme "ymuparomiero ReLU"
0 Beraucnsercs kak f(x) =1/ (1 + e(-X))
0 [Tomoraet mpoTUB KMCYE3AIOIETO IPATUEHTA
22. KimroueBbie komnoHeHThl Backpropagation:
o IIpsmoit mpoxox (forward pass)
O Brruricnenue rpain€HTOB LETHBIM TPABUIIOM
0 OOHOBJIEHHE BECOB ONTUMU3aTOPOM
0 Hopmanusanust BXOJHBIX JaHHBIX
23. Bepusble yrBepxkaeHus o CNN:
0 Mcnosnp3ytoT MOJHOCBSI3HBIE CI0OU U1 U3BJICUEHUS! IPU3HAKOB
0 MHBapHaHTHEI K CABUTY U MacIITaly
0 Ucnons3ytot obiue Beca (sapa)
0 He moaxoast mis knaccupukanuu
24. TlpaBriIbHBIC TPUHIHITEI POPMUPOBAHUS BHIOOPOK:
0 Mcnonb30BaTh BCIO BEIOOPKY U1 00y4EeHUS
0 Pazgensats Ha 00y4aroNIyo U TECTOBYIO
0 Mcnonb30BaTh TECTOBYIO /71l HACTPOUKU TUIIEPIIApAMETPOB
0 Mcnonp30BaTh BanUIaMOHHYIO AJis (PUHAIBHON OLIEHKU
25. Metoasl 60pbObI ¢ TepeodyueHUEM:
O Perynspuzanus L1/L2
0 Data Augmentation
O YBenuueHUe CI0KHOCTH MOJIETU
o Early Stopping
26. Ilpenmy1iiecTBa CBEPTOUHBIX CETEH:
0 JIokanbHBIE CBS3U
0 Pa3nenenue Becos
0 MIHBapHaHTHOCTH K peoOpa3oBaHUIM
0 Menblee KOJIM4eCTBO MapaMeTpoB
27. KomnoneHTsl HelipoHa Mak-Kamoka-IIurrca:
0 BxoaHble curtanol
O BecoBble KO3 GUIMEHTHI
o Cymmarop
0 OYHKIMS aKTHBAIHH
28. Pexxumsbl padots MHC:
o IIpsimoe pacmipocTpaHeHue
0 ObpaTHOe pacnpocTpaHEHHE
0 O0y4enue
0 TectupoBanue
29. 3apauu, pemaemsie MHC:
o Kimaccudukammst
O Perpeccus
0 Knacrepuzarus
0 'eneparust TaHHBIX



30. bubnuoteku rirydokoro odyyenus s Python:
O TensorFlow
o PyTorch
o Keras
o0 OpenCV
31. 'unepnapamMeTpbl HEUPOHHOU CETH:
0 CkopocTb 00y4yeHHS
0 KonuuectBo cioes
0 Pazmep makera
0 OYHKIMS aKTHUBAIUH
32. Tunsl 3a1a4 KOMIIIOTEPHOTO 3PEHUSL:
0 Kimaccudukanust nzobpaxeHuit
0 Jlerekiusi 00bEKTOB
0 CeMaHTHYECKasi CErMEHTAIIHS
0 MalvHHbIA TepeBOI
33. OcoOEHHOCTH PEKYPPEHTHBIX CETEH:
0 UMeroT mamsiTh 0 MpebIAYyIIINX COCTOSTHUSAX
o0 [MonxoasaT anst 0OpabOTKHU MOCIe10BATEILHOCTEH
O Beerna ucnosnp3yroT CBEpTOUHBIE CIIOU
0 He tpebytot oOyuenus
34. Meroibl ONITUMU3ALINHU B TITyOOKOM 00YYEHHHU:
o SGD
0 Adam
o RMSprop
0 Backpropagation
35. BanugannoHHbIE METOIBI:
o0 Hold-out
o Cross-validation
o Bootstrap
0 Data Augmentation

36. ConocTaBbTe apXUTEKTYpPY U 3a7auy:
1) CNN
2) RNN
3) Fully Connected
4) Autoencoder
A) Knaccuduxanus nzodpaxeHuit
b) AHanu3 BpeMeHHBIX PsJI0B
B) Pacno3naBanue pykonucHbIX Ludp
I') Cxxatre maHHBIX
37. ConocTaBbTe 3JEMEHT U OMHMCAHUE:
1) Epoch
2) Batch
3) Loss Function
4) Optimizer
A) ITogHabop JaHHBIX AJIS OJHOIO OOHOBJICHHUS BECOB
b) Mepa pacxoxaeHus npeacka3aHuil 1 HICTUHBI
B) IMonHbIii Mpox0/1 IO BCEM JTaHHBIM
I') Anroput™m 0OHOBIIEHHS BECOB
38. ConocraBpTe OMOIMOTEKY M Ha3HAYCHHUE!
1) NumPy
2) TensorFlow



3) Scikit-learn
4) Matplotlib
A) ©peliMBOpK 17151 HEUPOHHBIX CceTel
b) Hay4nsbie BBIYMCIICHUSI C MACCUBAMHU
B) Kntaccuueckoe MammHHOe 00ydeHne
I') Buzyanu3anus 1aHHBIX
39. ConocraBbTe NpodIIEMy U pelIeHHE:
1) Overfitting
2) Vanishing Gradient
3) Exploding Gradient
4) Slow Training
A) ReLU, LSTM
b) Dropout, perynsipuzanus
B) Adam, nactpoiika learning rate
I') Gradient Clipping
40. ComocraBbte PpyHKIHIO U hopmyITy:
1) Sigmoid
2) Tanh
3) ReLU
4) Softmax
A) f(x) = max(0, x)
B) f(x)=1/(1 + e"\(-X))
B) f(x) = (e"x - eN(-x)) / (e"x + e”(-X))
I') f(x) = e”x / sum(e”x)
41. ConocraBbTe THUII CETU U OCOOEHHOCTD:
1) CNN
2) RNN
3) GAN
4) Transformer
A) CepTouHbIe (PUIBTPHI
b) PexyppeHnTHble CBS3U
B) I'enepaTop u AUCKpUMHUHATOD
I') Buumanue (attention)
42. ConocraBbTe METOJ Y Ha3HAUEHUE!
1) Dropout
2) BatchNorm
3) Data Augmentation
4) Transfer Learning
A) Perynsapu3zanus yepe3 OTKIOYEHHE HEHPOHOB
b) Hopmanuzamus aktuBanuii mo 6aray
B) HUckyccTBeHHOE pacIMpeHre JaHHbIX
I') Ucnionb3oBanme mpeqo0ydeHHbIX MOeNei
43. ConocraBbTe ONITUMHU3ATOP U XapaKTEPUCTUKY:
1) SGD
2) Momentum
3) Adam
4) RMSprop
A) IlpocToii rpageHTHBIN CITYCK
b) Yuer unepuum aBmxeHus
B) AnanTtuBHas cKOpocTh 00yUYEeHUs
I') Kombunamms Momentum u RMSprop
44. ConocTtaBbTe METPUKY U 33/a4y:



1) Accuracy
2) MSE
3) loU
4) BLEU
A) Knaccudukanus
b) Perpeccus
B) JleTexmust 00beKTOB
I') MamuHHBIH TIEpeBOT
45. ConocraBbTe CJION U (PYHKIIHIO:
1) Conv2D
2) MaxPooling
3) LSTM
4) Dense
A) V3Bnedenune npoCTpaHCTBEHHBIX TPU3HAKOB
b) YMenbiienue pazMepHOCTH
B) O6paboTka nocneaoBaTeIbHOCTEH
I') [TonHoCBsI3HOE TTpeoOpazoBaHme
46. ConocraBbTe TEXHUKY U IPUMEHEHUE:!
1) One-Hot Encoding
2) Normalization
3) Padding
4) Tokenization
A) IloaroToBKa KaTeropuaibHBIX JAaHHBIX
b) MacutabupoBaHue YnMCIOBBIX JaHHBIX
B) O6paboTka TEeKCTOBBIX JaHHBIX
I') BeipaBHHBaHUE TTOCIIEIOBATEILHOCTEH
47. ComnocTaBbTe MOHATHUE U ONIPEICTICHUE:
1) Underfitting
2) Overfitting
3) Generalization
4) Regularization
A) CnumkoM npoctasi MoJIeNb
b) Cnumikom cnoskHast MOJIEh
B) CniocoGHOCTh paboTaTh Ha HOBBIX JIAHHBIX
I') Meton npenoTBpaiieHus nepeooyyeHus
48. ConocraBbTe QJITOPUTM M THIL:
1) K-means
2) Random Forest
3) SVM
4) KNN
A) Knacrepuzanus
b) Ancambnu
B) Paznenstomye runepriiiockocTi
I') Meton 6mmxkaiiiux coceneit
49. ComocraBbTe MpeoOpa3OBaHKE U OMMCAHUE:
1) Convolution
2) Pooling
3) Flatten
4) Embedding
A) IIpumenenue punbTpa K TaHHBIM
b) Ymenbiienue pasmepHoctu
B) IIpeoGpazoBaHue B BEKTOp



I') BekTopHOE nipeicTaBlIeHUE KaTEropuil
50. ConoctaBbTe MapameTp U BIUSIHUE:

1) Learning Rate

2) Batch Size

3) Number of Layers

4) Number of Epochs

A) CxopocTh U cTaOUIBHOCTD 00YyUCHHS

b) O6beM naMsaT U CKOPOCTh

B) Emxocts Monenu

I') [IpogomKUTENBHOCTD 00yUYEHUS
51. OnumuTe NpUHIMTI paboTHl METOJIa OOPATHOTO PACTIPOCTPAHEHUS OIIUOKH.
52. O6bsacHUTE IPEUMYIIIECTBA CBEPTOUYHBIX CETEH Mepe]] MOJIHOCBA3HBIMU 11 00pab0OTKH

N300paXeHUM.

53. Yto takoe Transfer Learning u kakoBbI €r0 OCHOBHBIC ITPEUMYIIIECTBA?

54. Onumute nousitue "nepeoOyueHue" U METoAb OOPHOBI C HUM.

55. B yem pazHunia Mexay GyHKIUSIMU MOTEPh U ONTUMHU3ATOPaMU?

56. O0BsicHUTE TPUHITUI PabOTHI CBEPTOUYHOTO CIIOSI.

57. Yro Takoe BHUMaHuUe (attention) B HEHPOHHBIX CETAX U 3a4€M OHO HYKHO?

58. OnuuuTe nporecc NOAroTOBKU JaHHBIX JUIsl 00y4eHHs] HEHPOHHOM CeTu.

59. B uem 3aKkIt04aroOTCs OCHOBHBIE MTPOOJIEMBI 00YUYEeHHsI TITyOOKHX CeTeit?

60. OOBsSICHUTE KOHLEHIMIO aBTOMATUYECKOTO OOYYeHHs IpH3HAKAM B TIIYOOKOM

00y4eHHUHU.

Kpamkue memoouueckue ykasanus
Tect Bktowaer B ceOsl 3agaHusl C OJHUM IMPABWIBHBIM OTBETOB, C HECKOJIbKUMU

IMpaBUJIbHBIMU OTBETAMHU, C COIMOCTABJICHUEM OTBCTOB, a4 TAKKC OTKPBLITHIC BOIIPOCHL

Llkana oyenxu

OneHka bannsl Onucanue

5 33-40 IIponeHT npaBUIBHBIX 0TBETOB OT 76% 10 100%
4 25-32 IIponeHT npaBUIBbHBIX OTBETOB OT 51% 10 75%
3 17-24 ITpoueHT paBUWIIBHBIX OTBETOB OT 26% 110 50%
2 0-16 ITpoueHT MpaBUIIBHBIX OTBETOB MeHee 25%
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