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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 CETEH, alrOPUTMOB PabOTHI C
HUMHU U OBJIa/ICHUE HaBbIKaMH UX MPAKTUYECKOTO IPUMEHEHUS.

3agaum 0CBOCHHSA JUCHHUILINHEI:

- OBJIQJICHHE HAaBbIKAMU IIOCTPOCHMUSI HMCKYCCTBEHHBIX HEUPOHHBIX CeTed U
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 MmiaHupyeMbIX pe3ysbTaToB OOyUeHUS MO IUCHUILUIMHE (MOIYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMH OCBOCHHUS O0pa30BaTEIbHOM MPOrPaMMBbI,

npejacTaBieH B Tabuie 1.

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

Pe3ynpraTel 00ydeHUs 110 AUCIUILUINHE
Kon n Komn
HasBanne (hopmynupoBKa
OIIOII BO, opmyposka HHIUKATOpa Koz
COKpaIiCeHHOC KOMTIETEHITUN NOCTUKCHUA pe3yiib DopMynHUpOBKa pe3ynbTaTa
KOMITETEHIINU
Tara
01.03.04 OIIK-3 : Cnocobern | OIK-3.1k : P12 | YMeHue | coBepIICHCTBOBATH METOEI,
«[Ipuknagnas | moHnMaTte [Mpumenser MOJIEIIH, aJITOPUTMBI
MaTeMaTuKa» | MpPHHIMIBI paOOThl | METOJbI HEWPOHHBIX CeTel ISt
(b-1IM) COBPEMEHHBIX MaTeMaTH4eCKOIro UCCIIeI0BaHUA OONBIINX
MH()OPMALMOHHBIX | MOJEIMPOBAHHUS U JaHHBIX
TEXHOJIOTHH 1 UH(OPMALMOHHBIX
UCIIOJIb30BaTh UX TEXHOJIOTHIA JIJIst
JUIA pelIeHns 3a1a4 | aHanu3a
npodeccHoHaBHOI | SKOHOMHYECKHX
JIeSITeIIbHOCTH IIPOLIECCOB U
CHCTEM, U
TIOBBIIICHUS
000CHOBaHHOCTH
YIPaBJICHYECKUX
pelleHnid Ha Bcex
YPOBHSIX
HSKOHOMUKH
[TIKB-3 : Criocoben | IIKB-3.1k: PJI1 3HaHne | OCHOBHBIX KOHIEMIIHI
OCYILECTBIIATh Hcnons3yer n UCKYCCTBEHHOTO MHTEJUIEKTa
cOop, 00paboTKy U | COBEPIIEHCTBYET ¥ METOJIOB MallTMHHOTO
aHau3 OOJIBIINX METO/Ibl, MOJISIIH, 00y4eHHs, TO3BOJIAIOIINX
JIaHHBIX QITOPUTMBI, aHAIM3UPOBATh OOJBIINE
TEXHOJIOTHH U JIaHHbIE
WHCTPYMEHTAIbHBIE
CpencTBa /IS
paboTsI ¢
60JIBIINMH
JIAHHBIMH
TIKB-3.3x : PJI3 3HaHHe | OCHOBHBIX KOHIIEIIIHI
[TpoBoaut HCKYCCTBEHHOTO UHTEJLIEKTA
aHATTUTHYIECKHE 1 TIIy00KOT0 00yUeHMs,
HCCIICZIOBAHUSI B TI03BOJISIOIIUX TPOBOJIUTH




COOTBECTCTBHUH C AHAITUTUYCCKHUE UCCIICIOBAaHUA
coriiaCOBaHHbBIMU Ha OCHOBE OOJIBIITUX JAHHBIX

TpeOOBaHUAMHI P14 YMeHue | NpUMEHSTh TEXHOJIOTUU
HCKYCCTBEHHOT'O MHTEIUIEKTa
1 aJITOPUTMBI TITyOOKOTO
oOy4eHus st
AHAITUTHYECKOTO
HCCIIEIOBAaHMS TPOIIECCOB U
SIBJICHUI1 HA OCHOBE OOJIBIIINX
JIAHHBIX

B mnporecce ocBOeHHS JUCIMIUIMHBI PEMIAIOTCS 3aJadll BOCIHMTAHHS TapMOHUYHO
pPa3BUTOM, MATPUOTUYHONW W COIHMAIBLHO OTBETCTBEHHOW JMYHOCTH HA OCHOBE TPAJHIIMOHHBIX
POCCHUICKHX JTyXOBHO-HPABCTBCHHBIX U KYJIbTYPHO-UCTOPHUYECKHUX IIEHHOCTEH, MPEACTaBICHHBIC
B Tabymue 1.2.

Ta6muma 1.2 — [{eneBbie OpUEHTUPBI BOCITUTAHUS

BocnuTarteibHble 3a1a4H ®opmupoBanue HeHHOCTeH LleneBble OPHEHTHPBI

(I)OpMI/II)OBaHI/Ie rpamaﬂcxoifl MO3UIUU U NTATPUOTU3MA

PazBurne NnaTpuoTrU3Ma u Fpa)K,Z[aHCKOﬁ I[O6pO)K€HaTeJ'IBHOCTB n
rpa)I(HaHCTBeHHOCTL
OTBCTCTBCHHOCTH OTKPBITOCTH

®opMHUpPOBaHUE TYXOBHO-HPABCTBEHHbIX LIEHHOCTEH

Bocnuranue s3xog0ruueckoi KyJabTyphl U
LIEHHOCTHOT'O OTHOILIEHHS K OKPY>KatoIeH
cpene

Bbicokue HpaBCTBEHHBIE
neanbl

Kuznemnrodue

®opMuUpOBaHHE HAYYHOI'0 MUPOBO33PEeHHs U KYJIbTYPbl MbILIJICHHS

DopMUPOBAHUE KYJIBTYPbI
HHTEJJIEKTYaJIbHOTO TPYyla U HAY4HOH Co3unaTenbHbIi TPy Tpynomtobue
THKH

®opmMupoBaHUEe KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbl 001IEHMS

PasBurne ymenus 3 QpekTHBHO 00mAaThCs

Komnextususm KommyHnHKaGenbHOCT
U COTPYIHHYATh

2 Mecto aucuuniauHbl (MoayJsi) B ctpykrype OITOIT

JucuunnuHa «/cKycCTBEHHBIN MHTEIUIEKT U Tiybokoe oOyuenue Ha Python» oTHocuTcs
K o0si3arenbHOM yacTu brioka 1 {ucuurnmuael (MOysn).

3. O0beM AUCHUNIMHBI (MOAYJIS)

O6beM [UCHUIUIMHBI (MOXYJI) B 3a4YETHBIX EIMHHUIIAX C YKa3aHHEM KOJUYeCTBa
aKaJeMUYECKUX YacoB, BBIJCNIECHHBIX Ha KOHTAKTHYI paboTy ¢ oOydarommumucs (M0 BHIAM
yueOHBIX 3aHATUI) U HAa CAMOCTOATEIbHYIO paboTy, MPUBEIEH B TabauIe 2.

Tabnuua 2 — O61mas TpyJ0eMKOCTh AUCHUIUINHBI



Tpyzo- O0BbeM KOHTaKTHOH paboThI (Jac)
€MKOCTb
Cemectp
Haspanue CODGO pqh:-l Hac, u&?d?iO)c AynutopHas Breayu- CpC (;)T‘)le‘f
OIIOIT BO y vl b YAHTOP TopHas
HUS (3P0, GE) Beero Taluu
03D0) o
nek. | mpak. | Jab. IMA | KCP
01.03.04
[Ipuxnagnas OO bl1.b 6 3 73 36 36 0 1 0 35 €]
MaTeMaTHKa

4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoayJs) niast OPO

TemaTuyeckuil miiaH, OTpakarOUIM COAEpX)AaHUE TUCUUIUIMHBI (TIEpeueHb pa3/esioB U
TEM), CTPYKTYPUPOBAHHOE 110 BUJaM YUCOHBIX 3aHATHH C YKa3aHUEM UX 00BEMOB B COOTBETCTBUU
¢ y4eOHBIM IIaHOM, MpHUBeieH B Tadmuie 3.1

Tabnuma 3.1 — Pazgensl TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOM NeATeIbHOCTH U (POPMBI
TeKymero Koutpodis s OPO

Kon pe- Kos-Bo yacoB, 0TBeICHHOE Ha
Popma
Ne HazBanue Tembl 3yJbTara
Jlex [pakr JIa6 CPC TEKyLIEro KOHTPOJIS
00y4eHUs
OCHOBBI IITyOOKOTO
oOyuenus. Micropudeckue
TenaeHuuu. Heliponusie
! ceru. Moznens PAL PJ2 6 6 0 !
UCKYCCTBEHHOT'0 HelipoHa.
DJeMeHTapHBII NepUEnTPOH
Buabr akTHBaIMOHHBIX
2 (J‘Ova KIHH HCKYCCTBEHROTO Pa1, P12 8 8 0 7 IMpakTnyueckas pabota
HelpoHa. ['paaneHTHbII
METOJI O0Y4EHHS
MHorocinoiiHsle HelipoHHBIE P11,
3 | cern. Meton obpaTtHOTO P2, 8 8 0 7 IMpakTnueckas pabota
pacrpocTpaHeHHs ONIHOKH PJ13, P14
4 i’:ﬁfppeﬂmme HEHPOHHIC P13, P14 6 6 0 7 [IpakTrueckas padora
5 Cceie;)mq“me HEHPOHHBIC P13, P14 8 8 0 7 [pakTiueckas padota
HToro no Taéanme 36 36 0 35

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) aias OO

Tema 1 OcHosbl enybokozo obyuenus. Mcmopuueckue menOoenyuu. Hetiponnvie cemu.
Mooenb uckyccmseenno2o neupona. dnemeHmapHblii nepYenmpoH.

Copmepxanrie Tembl: OCHOBBI MAalIMHHOTO OOy4deHus. VcTopudeckue TEHACHIIUU.
Heiiponnsie cetu. Mozenb HCKYCCTBEHHOTO HEHPOHA. DJIEMEHTAPHBIN MEPIETITPOH .

®opMBl ¥ METOABI TPOBEICHUS 3aHATHH MO TeMe, MpPUMEHsEeMble 00pa30oBaTeIbHBIC
TEXHOJOTUM: JIeKuus.

Buael camocToATENbHONM MNOATOTOBKM CTYJIEHTOB IO TEME: H3YyYEHHE JIEKIIMOHHOTO
MaTepualla v JINTEPATYPHI MO TAHHOU TEME.

Tema 2 Buovl akmusayuoHHblx QYHKYULL UCKYCCMBEHHO20 Helipona. I paduenmHulii Memoo
00yueHus.

Conepxxanne tembl: DyHKIMS OmMOKH mepcenTpoHa. CBexeHue 3amauv oOyueHHs K
3ajadye onTuMu3auuu. HempepbiBHbIE aKTHBAlMOHHBIE (YHKIUU: JOrHcTHYecKas (QyHKIHS,
rUnepOoIMYeckuii TaHreHe, NOodynuHeHHbI s1nemeHT ReLU, ¢yHkuusa softmax. Meron



IPaAMEHTHOIO CITyCKa JJIsi 00y4eHus: HelipoHa. Peanusanus u TpeHHMpOBKa HEHPOHHOH ceTH Ha
Python.

@opMBl U METOJbl IPOBEIACHUS 3aHITUH IO TEME, NpUMEHSEMbIE 00pa3oBaTEIbHBIC
TEXHOJIOTHH: JIEKIIMOHHOE U MPAKTUYECKOE 3aHSTHE.

Bunsl camMoCTOATENBHOM MOATOTOBKH CTYIEHTOB II0 TEME: HU3YyYEHHE JIEKLIIUMOHHOTO
MaTepuaia 1 JUTepaTypsl [0 JTaHHOU TeME.

Tema 3 Muozocnoiinvie Hetiponnvie cemu. Memoo oopamHoeo pacnpocmpanerus OuuOKuU.

Copepxanue Tembl: MHOrOCIOWHBIE CETH MPSAMOro pacnpocTpaHeHus. [nyOuHa u
mpuHa Mojenu. O0ydeHrne HEUPOHHOIN CeTH METOJIOM OOpaTHOTO PaCHpPOCTPAHEHUs OIIUOKH.
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 CETEH B 3a7adax
aHaIM3a W  COBEPLUCHCTBOBAHMS MOJEIEM  apXUTEKTypbl npeanpusatusa. Peamuzanus
MHOTOCIIONHOr0 mnepcentpoHa Ha Python ¢ ucnonp3oBaHueM HajACTpOMKH Uit TITyOOKOTO
o0Oyuenus Keras.

@opMbl U METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: JIEKIIUS, IPAKTUUECKOE 3aHATHUE.

Buabl camocTosiTeIbHON MOATOTOBKH CTYJEHTOB IO TEME: H3YyYEHUE JIEKIMOHHOTO
MaTepuaia U JUTepaTypsl [0 TaHHOU TeMe.

Tema 4 Pexyppenmmuvie netponnvle cemu.

Copepxanne Tembl: Cerb Xondmnna. Cerp Xammunra. PekyppeHTHbie cetu Ha 0asze
nepcentpona. RMLP, pexyppentHas cetb DiibMaHa. Peanuzanus u TeCTUpOBaHUE PEKYPPEHTHOM
HeliponHoii cetu Ha Python. Mcnonb3oBanue 6ubamnorek Tensorflow, Keras, PyTorch.

@opMbI U METOABI MPOBEACHUS 3aHATUN MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTHH: JIEKIIUS, TPAKTHUECKOE 3aHSITHE.

Bunel camocTosITENbHOM MHOATOTOBKM CTYIEHTOB IO TEME: H3yY€HHUE JIEKIIHOHHOIO
MaTepHala 1 JUTepaTypsl O JAHHOU TeMe.

Tema 5 Ceéépmounvle HelipOHHbIE cemu.

Copepxanne Tembl: Onepauust cBEpTKU. JIBymepHas cBEpTka mnpu o0OpaboTKe
n3o0paxkenuit. Ilynmunr. BwiOop U HacTpoiika rumepnapamMeTrpoB TIIIyOOKOro oOy4YeHHs.
HNHcTpyMeHTalbHbIE CpEeACTBA U alllapaTHbIE pealu3alnuu Tiybokux cered. KommbrorepHoe
3penue. [IpenobpaboTka, HopManu3alus KOHTPACTHOCTH. Pacro3HaBaHue peyn.

@®opMBl U METOJIbI NPOBEACHHS 3aHITUW MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JIEKIINS, IPAKTUUECKOE 3aHATHE.

Bunel camocTosITENnbHOM MOATOTOBKM CTYIEHTOB IO TEME: H3yYeHUE JIEKIMOHHOIO
MaTepuaia U JUTepaTypsl [0 TaHHOU TEME.

5 Meroauveckne YyKazaHusl A1 OOYYAKOIIMXCH MO M3YYEHHI0 M Ppeau3alnuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Metoanueckue peKOMeHAAUMH OOYYAWIIUMCS MO0 U3YYEHHI0 IUCUMIUVIMHBI H 10
00ecreYeHN 0 CAMOCTOSITeJILHOM PadoThI

JUis TOATOTOBKM K IPAKTUYECKMM 3aHATHSAM PEKOMEHIYETCS  HCIOJIb30BAHUE
JIEKIIMOHHOTO MaTepuaia, a TakKe PEeKOMEHJOBaHHYIO JUTEpaTypy, OHJIaWH-KYpChl U IpOYHe
VCTOYHUKH.



Jlnst yriryOneHHOro u3ydeHus: ocobeHHoctel s3bpika Python, pexomenayeTcst mpoBOAUTh
aHaJu3 MPUMEPOB, PACCMOTPEHHBIX HAa MPAKTUYECKUX 3aHATHUSAX, U3ydaTh JOKYMEHTALMIO Ha
UCTIONb3yeMble (PYHKIMH U OMOIMOTEKH, OTpabOTaTh MOAETH U AITOPUTMBI Ha APYrHX HaOOpax
JTAHHBIX.

Jns  Oonee IIMPOKOTO TOHUMAHUSA MPOIECCOB OOYy4YEeHUST HEHPOHHBIX —ceTei
PEKOMEHTyeTCSl CMOTPETh OHJIAMH YPOKHU YacTHBIX opranu3anuid (Sugekc, [llkoma DLS MOTHN)

5.2 OcobenHocTH opraHu3anuu oO0y4YeHHs JJs JMI ¢ OrPAHUYEHHBIMH BO3MOKHOCTAMH
3/10pPOBbSl U HHBAJU/0B

[Tpr HEOOXOMUMOCTH OOYJAFOIIUMCS U3 YUCIIA JIUI] C OTPAHMYEHHBIMHA BO3MOKHOCTSIMU
3JI0POBBS U HHBAIHIOB (I10 3asBJICHHUIO 00YYarOIIErocs ) MPeI0CTaBIIIeTCs yueOHas
uH(pOpMAaIIKs B JOCTYIHBIX (POpMaxX C yI€TOM MX WHAUBUAYAIbHBIX ICUXO(PDU3HUECKUX
0COOEHHOCTEH:

- JUIS JIUII C HAPYIIEHUSIMU 3PEHUS: B Ie4aTHOM (popme yBennyeHHbIM puTOM; B hopme
AIIEKTPOHHOIO  JOKYMEHTAa; UHIUBUAYaJIbHbIE KOHCYJIbTallu1 c [IPUBJICYEHUEM
TU(dIOCYpIOTIEPEBOIUNKA; WHANBUAYAIbHbIC 331aHUS, KOHCYIbTAIIMH U JP.

- 17151 JTMII C HAPYIICHUSIMU CITyXa: B TIeYaTHOH (hopme; B popmMe 2IEeKTPOHHOTO TIOKYMEHTA;
WHJUBUlyaJIbHbIE KOHCYJIbTAllUU C NPHUBJICUYCHUEM CYpPAONEPEBOIUNKA; HWHANBUIYAIbHbIE
3a/laHusl, KOHCYJIbTALUU U JIp.

- 17151 JIUI] C HAPYIIEHUSIMU OMIOPHO-JIBUTATENILHOTO armapaTta: B ne4atHoi oopme; B popme
AJIEKTPOHHOI'O JOKYMEHTA; UH/IMBUyaJIbHbIE 3aJJaHUs, KOHCYJIbTALlUU U JIp.

6 @oH/ OLEHOYHBIX CPEACTB JIf MPOBeIeHUs] TEKYIIero KOHTPOJISI U MPOMeKYTOYHOi
arTecTauMu 00y4aroMXCcH M0 JUCUMILINHE (MOTYJIIO0)

B cootBerctBun ¢ tpeboBanusmu DPI'OC BO pgns arrectanuu 0oOydaromIUXCs Ha
COOTBETCTBUE HX IME€PCOHAIBHBIX JOCTIKEHUN IUIAHUPYEMBIM pe3ylbTaraM OOydYeHHs IO
JTUCIUTIIINHE (MOIYJTI0) CO3/1aHbl (POH/IBI OIEHOYHBIX CPEICTB. THUMOBBIE KOHTPOJIBHBIC 3a/IaHUS,
METOJMYECKUE MaTepUalibl, OIPEACIAIONIME MPOLUEAYPhl OLEHHUBAHUS 3HAHWUM, YMEHUU U
HAaBBIKOB, a TAK)KE KPUTEPUH U MTOKA3ATEIN, HEOOXOIUMBIE JJIsl OIIEHKH 3HAHUM, YMEHUM, HABBIKOB
U XapakTepu3ywluue dTanbl (HOpPMHUpPOBAHHS KOMIIETEHUIMH B MPOILIECCE OCBOSHUS
o0pa3oBaTeNbHOI NMporpamMmsl, npeacrasiieHsl B [Ipunoxenun 1.

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

7.1 Ocnoenasa 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 «JlamkoB u K°», 2023. - 426 c. - ISBN 978-5-394-05703-8. - TekcT : 37eKTPOHHBIH.
- URL: https://znanium.ru/catalog/product/2133542 (Jlata obpamenus - 22.10.2025)

2. Munakos, A. . ICKycCTBEHHBIN HHTEUIEKT U HEHPOCETH B 00Opa30BaHUH : YICOHHK :
[16+]/ A. 1. MunakoB. — Mocksa : [lupekr-Menaua, 2024. — 164 c. : ., Tadn. — Pexxum gocrymna:
no moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=715303 (maTa oOpareHus:
20.10.2025). — bubnuorp. B kH. — ISBN 978-5-4499-4638-6. — DOI 10.23681/715303. — Tekcr :

AJIEKTPOHHBIN.

7.2 Jlonoanumenvhas numepamypa



1. bapckuii, A. b., MckycCTBEHHBIH MHTEIUIEKT M HWHTEIUIEKTYaJdbHbIE CHCTEMBI
ynpasienus : MoHorpadus / A. b. bapckuii. — Mocksa : Pycaiinc, 2022. — 185 c¢. — ISBN 978-
5-4365-8166-8. — URL.: https://book.ru/book/943706 (nata obpamenus: 26.10.2025). — Tekcr :
3JIEKTPOHHBIMN.

2. HckyccTBeHHBI WHTEIUIGKT M HEHPOCETeBOE yIpaBieHHWE : yueOHoe mocobue /
cocrasutens T. E. Mamonosa. — Towmck : TITVY, 2020. — 150 ¢. — ISBN 978-5-4387-0921-3. —
Texkct : onexTpoHHslii / Jlamb @  2JIeKTpOHHO-OMOnmWoTewHas cuctema. —  URL:
https://e.lanbook.com/book/246170 (mara oOpamenus: 27.10.2025). — Pexum goctyna: s
aBTOPU3. II0JI30BATEIICH.

3. Kopotee, M. B., OcHoBbl MamuHHOTO OOyueHuss Ha Python : yueGnuk / M. B.
KoporeeB. — Mocksa : KuoPyc, 2024. — 431 c¢. — ISBN 978-5-406-12673-8. — URL:
https://book.ru/book/952751 (nata o6pamenus: 26.10.2025). — TeKcT : 371eKTPOHHBII.

4. TIpenoOpaboTKa JaHHBIX JUI HEUPOCETEBOTO yrpaBieHus : yueoHoe mocoodue / JI. U.
Boponoga, B. P. bpyc, B. 1. Boponos, A. H. bamupos. — Mocksa :MTYCH, 2021. — 49 c. —
Texkct : onexTpoHHslii / Jlamb @  2JIEKTpOHHO-OMOnmMoOTewHas cuctema. —  URL:
https://e.lanbook.com/book/215198 (mara obpamenus: 27.10.2025). — Pexxum mocryma: s
aBTOPU3. IIOJI30BATEIICH.

5. Twutos, A.H. Python. O6pabotka nanubix : yueb.-meron. nocodue / P.d. Ta3uena;
Kazan. nan. uccnen. rexnon. yu-T; A.H. TutoB .— Kazanps : KHUTY, 2022 .— 104 c. : nn. —

ISBN 978-5-7882-3171-6 .— URL: https://lib.rucont.ru/efd/822636 (nara oOpamieHus:
04.08.2025)
7.3 Pecypcel unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',

6KnI0uUan npogheccuoHanvHvle 0a3bl OAHHBLIX U UHPOPMAUUOHHO-CHPABOUHDIE
cucmemul (npu HeobXO0UMOCMU):

DnekTpoHHO-OnbnroreyHas cucrema "BOOK.ru"
DnexTpoHHO-0ubnuoreyHas cucrema "ZNANIUM.COM"
DnekTpoHHO-Oubnoreynas cucrema "JIAHB"
DnexTpoHHO-0ubnuoreyHas cucrema "PYKOHT"
OnektponHo-Oubnmoreunas cucrema "YHUBEPCUTETCKAS BUBIMOTEKA

agkrownE

OHJIANIH"

6. Open Academic Journals Index (OAJI). [Ipodeccronanbuas 6a3a maHHBIX - Pexxum
noctyna: http://oaji.net/

7. Ilpesunentckass OuOmmoreka wuM. b.H.Empuuna (6a3a [JaHHBIX —pa3IMYHBIX
npodeccnoHaIbHbIX 00nacTeil) - Pexxum noctyna: https://www.prlib.ru/

8. Hudopmanmonno-cripaBounas cucrema "KoncympranTt Ilmoc" - Pexum mocryna:
http://www.consultant.ru/

8 MarepuajibHO-TeXHHYECKOe ofOecrneyeHHe IUCHUIUIMHBI (MOAYJIsI) WM TIepevyeHb
HH(OPMALMOHHBIX TEXHOJIOTHI, MCIOJb3yeMbIX NPH OCYIIECTBJICHHH 00pa30BaTEJbHOIO
npouecca 1no AUCHUILINHE (MOYJII0), BKJIOYAs NepevyeHb IPOrpaMMHOI0 odecneyeHnst

OcHOBHOE 000pYIOBaHUE:

e MynsTumenuitHelii  kKomriekT Ne2 B cocrase:mpoektop Casio XJ-M146,3kpan
180*180,kpermieHne MOTOIOYHOE

e O6maunbrit Mmorutop 23" LG CAV42K

e O6maynbit Moautop LG Electronics uepHsblil +kinaBuaTypa+mpliiib

e CereBoii Monutop:Hynesoii kiinent Samsung SyncMaster NC240

ITporpammHoe obecnieueHue:

¢ Google Docs




e 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
JIOTHIA JIs1 aHAJIA3a IKOHOMHYECKHX TPOIIECCOB

U CHCTEM, U MOBBIIICHUS 000CHOBAHHOCTH yIIpa
BJICHUCCKHUX PEIICHUI HA BCEX YPOBHIX IKOHOM
HUKU

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

[TKB-3.3x : [IpoBOANT aHATMTHYECKHE HUCCIIEN0
BaHHUS B COOTBETCTBHU C COTJIACOBAaHHBIMH TPEO
OBaHUSIMU

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

Kpurepuu onieHUBaHUS Pe3ybT

Kox u popmymuposka nugukar | Ko | Tu

opa JOCTHKCHUA KOMIICTCHIIUN

Pesynbrar

aToB O0yJYCHUS

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

OCHOBHBIX KOHIISITIIUHI HCKYCCT
BCHHOI'O MHTCJIJICKTa U METOJ0
B MalllMUHHOTI'O O6y‘leHI/I$[, II03BO
JIAOIIUX aHAJIU3UPOBATH 00J1b

MMOHUMAaHHE CXOJICTBA U Pa3IINY
M OCHOBHBIX KOHILIETILIUNA UCKY
CCTBEHHOTr'0 MHTEIJICKTa U METO
JTIOB MaIlIMHHOTO O0YYCHUS

IIKB-3.3x : IIpoBoauT aHAIUTH
YeCKHE MCCIEN0BAHUSI B COOTBE
TCTBHH C COTIIACOBAaHHBIMH TpE
OOBaHUSIMHU

OCHOBHBIX KOHIICIIIHIA UCKYCCT
BEHHOTO MHTEJIICKTA U TITyOOKO
ro 00y4eHHUs, TIO3BOIIIOIIHX TIP
OBOJINTH aHAJTUTUYECKHUE HCCIIE
JIOBaHUS HA OCHOBE OOJIBIINX I

MMOHUMAaHHE CXOJICTBA U Pa3IINY
Wi OCHOBHBIX KOHIIETILIMHA UCKY
CCTBEHHOTO MHTEJIEKTA U T1y0
OKOTO 00y4YeHHUs

TIPUMEHATH TEXHOJIOTUH UCKYCC
TBEHHOI'O MHTEJIJICKTA U aJIrTOPpU
TMBI TITyOOKOTO 00YydeHUS IS

AQHAIUTUYECKOTO UCCIIEN0BAHUS
TIPOIIECCOB U SIBJICHUU HA OCHOB

PesynbTarel 00yueHus O JUCIUILTUHE
I I
pe | pe
3- 3-
Ta | Ta
3H
Pl aH
1
e
IIMe JTJaHHEBIe
3H
PA aH
3
e
aHHBIX
vy
PI | me
4 HU
e
€ OOJIBIIHNX JaHHBIX

CTCTICHb Pa3BUTOCTH YMCHHA B
pI0Opa ¥ IPUMEHEHHUS TEXHOIIOT
Ui HNCKYCCTBCHHOT'O MHTCIJICKT
a ¥ aliTOPUTMOB TIIYOOKOTO 00y
YCHUS 111 aHAJTUTUYCCKOT'O UCC
JICTOBaHUS TIPOIIECCOB U SIBJICH
Wil Ha OCHOBE OOJIBIINX TaHHBIX




Komnerennus OIIK-3 «CnocobeH moHUMAaTh TPUHIMITBI pab0Thl COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTHI 1 HCIOIb30BaTh X /IS PEHICHUS 3a4a4 PO eCCHOHATBHON
JeSITeTbHOCTH

Ta6mmma 2.2 — Kpurepuu OlIeHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIIHH

Pe3yJ'ILTaTI>I 06yqu1/151 o AUCHUIIINHC

Kox u popmymuposka uuguxar | Ko | Tu Kpurepuu oneHuBaHus pe3ynbT
opa IOCTUXKEHUS KoMIeTeHuuu | A I aToB 00y4YeHus

pe | pe Pesynprar

3- | 3-

Ta | Ta

OIIK-3.1k : IIpumenser MeTox
bl MATEMaTHUECKOTO MOJICIIUPO
BaHMA ¥ MH()OPMAIMOHHBIX TEX VY | coBepIIEHCTBOBATH METOMBI, MO
HOJIOTUI AJis aHasu3a 3koHoMu | PIT | me | menu, anropuTMbl HEHPOHHBIX C
YECKUX IPOLECCOB U CUCTEM, I | 2 HHU | eTel Ui CCIIeAOBaHuUs OO
MOBBIIIEHUS 00OCHOBAHHOCTH y e UX JaHHBIX

MPaBJICHYECKHUX PELICHUH Ha BC
€X YPOBHSIX YKOHOMHUKH

CTETIeHb PAa3BUTOCTH YMEHUS CO
BEPIICHCTBOBATH METO/bI, MOJIE
JIM, AITOPUTMBI HEHPOHHBIX CET
el IS UCCIICZIOBAHUS OOJBIITIX
JIaHHBIX

Tabnuua 3anonHseTCsS B COOTBETCTBHH € paszesioM 1 PaGoueli mporpaMmbl JUCIUATUTHHBL
(Moyist).

3 IlepeyeHb OLIEHOYHBIX CPEICTB

Tabmuna 3 — [lepedeHb OIIEHOYHBIX CPEICTB IO TUCITUTUTHHE (MOTYJIIIO)

HanmMenoBaHue 01IeHOYHOTO CPEeICTBA U TP
KoHTponupyemble mianupyeMblie pe3 | KoHTponupyeMble TeMBbI [ excrasienne ero 8 OC
YIIbTaThl 00y4YEeHUS UCIUTUTHHBI 5 TTpoMesKyTouHas aT
Texymmmii KOHTPOJIb Tecraws
OuHas popma 00ydeHUS
PI1 3HaHUE : OCHOBHBIX KOHI] 1.1. OCHOBHI TITyOOKOTO O
eNIuil ICKYCCTBeHHOTO U | OyueHus. Mcropuaeckue
HTEIUIEKTa ¥ METOJIOB Ma | TeHIeHIMH. HelipoHHbIe [paktudeckas pabo Teer
IIMHHOTO 00yYeHHs, 03B | ceTH. Moenb UCKycCTBe | Ta
OILTIONINX aHAIM3UPOBATh | HHOTO HEWpOHA. DJIEMEHT
OoJpIIve JaHHBIC apHBINA EePIENTPOH
1.2. Buabl akTHUBaIlMOHHEI
X pynxwmii uckyccreenno | [Ipakrmdeckas pabo Teer
ro HelpoHa. I'pagueHTHsl | Ta
1 MeToJ1 00ydeHHsI
1.3. MHorocnoiiasie Heilp
oHHbIe ceTu. Metox obpa | IlpakTuueckas pado Teer
THOTO PacipoCTpaHEHUs Ta
OINOKHU
PJ12 YwMmenue : coBepireHCTBOB | 1.1. OcHOBBI MTyOOKOTO O
aTh METOBI, MOJIeNH, anr | Oydenus. Mctopudeckue
OpPUTMBI HEUPOHHBIX ceTe | TenaeHuuu. HeliponHsle [MpakTudaeckas padbo Tecr
1 ans uccienoanus 6oib | cetr. Monenb HCKyccTBe | Ta
[IUX TAaHHBIX HHOT'O HEWpoHa. DJIeMEHT
apHBII NepUENTPOH
1.2. Buzsl aktuBanmonssl | [Ipaktuueckas pabo Tect
X (pyHKIMIT HICKYCCTBEHHO | Ta




ro HelipoHa. I'paiueHTHEI
i MeTox 00y4eHHs
1.3. MHorocnoiiaslie Heilp
oHHble ceTu. Meron obpa | [Ipaktuyeckas pabo Teer
THOTO paclpoCTpaHeHus | Ta
OLINOKH
PI3 3HaHue : OCHOBHBIX KOHII | 1.3. MHorocnoiinsle Helip
SN UCKYCCTBEHHOTO 1 | OHHbIEe ceT. Merog o6pa | [Ipaktuueckas pabo Teer
HTEJUIEKTa ¥ TIIyOOKOTro O | THOTO pacnpocTpaHeHus | Ta
OydeHus, TO3BOJIIOIINX OIINOKHA
TPOBOMUTD aHAMTHICCKI | 1 4 pexyppenThbie Heiipo | [IpakTHueckas pabo T
€ MCCJIC/IOBAHHSA HA OCHOB [ |0 o Ta €CT
€ OOJIBIINX JaHHBIX
1.5. Céprounsle Heiipon | IIpakrtuueckas pabo Tecr
HBIE CETH Ta
P14 YMenue : npumeHsaTh TexX | 1.3. MHorocnoiinsle Heilp
HOJIOTMHM UCKYCCTBEHHOTO | OHHBIE ceTH. Meton obpa | IIpakruueckas pabo Teer
WHTEJJIEKTAa U aJiTOPUTMBI | THOTO pacnpocTpaHeHus | Ta
rIIyOOKOro O0yJYeHHUs A | OMUOKH
AHAMUTIICCKOTO UCCACHO | | 4 Pexyppenthble Heiipo | [IpakTHueckas pa6o -
BAHHSA IIPOLIECCOB U ABNCH | oo oo Ta €CT
M Ha OCHOBE OOIBIINX
aHHBIX 1.5. Ceéprounsie Helipon | [Ipaktudeckas pabo Tect
HBIE CETH Ta

4 Onucanue npoueaypbl OCHUBAHUA

KauectBo copmupoBaHHOCTH KOMIETEHIIMMA

Ha JaHHOM OJTall€ OLCHHBACTCA IIO

pe3yabpTaTaM TEKYIIUX M MPOMEKYTOYHBIX aTTECTAIlMH MPHU MOMOIIY KOJIMYECTBEHHOU OIEHKH,
BbIpaXeHHOU B Oamnax. MakcuManbHas cymma OaijioB MO JucCHUIUIMHE (Moaynto) paBHa 100

Oasam.

KauectBo chopmMupoBaHHOCTH KOMIETEHIIUI HA TAHHOM dTare OI[EHUBAETCS 110 pe3yabTaTaM
TEKYIIUX U MPOMEKYTOYHBIX aTTECTAIMil MPU MOMOIIY KOJTHYECTBEHHOM OIIEHKH, BBIPAKEHHOM
B Oayutax. MakcumarnbHasi cyMMa 0ajuioB 1Mo AUCIUIUIHNHE (MOy o) paBHa 100 Gamam.

CYMMa 68.J'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHIaM yqe6H0171 ACATCIIbBHOCTH B paMKax
JAUCHUIIIIMHBI, IICPEBOAUTCA B OLICHKY B COOTBECTCTBHU C Ta6J'II/IH€I\/'I.

CymmMa Gaito
B
1O JIMCLUILTH

Or1ieHKa 110 TPOMEX
YTOYHOH aTTecTalu

XapakTepucTHKa KauyecTBa ChOpMUPOBAHHOCTH KOMITETEHIINT

HO»

HE "

CTyzieHT IeMOHCTPHpPYET CHOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMIIETEHIINH, 00Ha
PY’KHMBaeT BCECTOPOHHEE, CHCTEMaTHUECKOe U ITyOOKoe 3HaHue yueOHOro MaTepuana
o191 10 100 «3a4TeHo» / » YCBOWII OCHOBHYIO JIUTEPATYpy H 3HakoM c JIOTIOJTHUTENBHOMN JIUTEPaTypoil, pekoMe
«OTIIMYHO HJ/IOBaHHOU IPOTPaMMOii, yMmeeT CBOOOIHO BBIMOJIHATE NPAKTUYECKHE 3aJaHusl, P
YCMOTpEHHBIE TTPOTrPaMMOH, CBOOOIHO ONEpHpYeT NPHOOPETEHHBIMH 3HAHUSAMH, yMe

HUSIMH, TIPIMEHSIET UX B CUTYAIHSIX MOBBIIICHHON CIIOKHOCTH.
CTyzeHT IeMOHCTpUpPYET CHOPMHUPOBAHHOCTS JUCIUILIMHAPHBIX KOMIIETCHITHH: OCHO
76 10 90 «3a4TeHO» / BHbIC 3HAHUsI, yMEHUsI OCBOCHBI, HO JOIYCKAIOTCSI HE3HAYNTEbHbIE OIIMOKH, HETOUH
oT /b ae «XOPOIIO» OCTH, 3aTpyJHEHHS IIPY AHATTUTHYECKUX OIepaLusX, IepeHoce 3HaHUH U yMeHuil Ha H

OBbIE, HECTAHJAPTHBIE CUTYAIUH.

CryzieHT AeMOHCTPHPYET CPOPMHUPOBAHHOCTD TUCHUIUIMHAPHBIX KOMIIETCHIIUI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOIIPHUATHI HOITYCKAIOTCS 3HAYNTENbHBIE OIINOKH, TPOSIBIIETCS O
ot 61 mo 75 «yIIOBJIETBOPHUTENH | TCYTCTBHE OTAENBHBIX 3HAHUI, yMEHHI, HABBIKOB IT0 HEKOTOPHIM JUCIAIUIHHAPHBIM K

OMIIETCHIUAM, CTYACHT UCHBITBIBACT 3HAYUTEIIbHBIC 3aTPYAHCHUS IPU OTIEPUPOBAHU
1 3HAHUWSMHU U YMCHHUAMU IIPU UX IEPEHOCE HAa HOBBIC CUTYAIIUH.




«HE 3aUTEeHO» /

oT 41 o 60 «HEYJOBJIETBOPHUTE
JIBHO»

«He 3a4TeHO» /

ot 0 1o 40 «HEYJOBJIETBOPUTE

JIBHO»

v CTyAC€HTa HE C(i)OpMI/IpOBaHLI JUCHUIUTMHAPHBIC KOMIIETCHIIUU, ITPOSABIIACTCSI HEA0C
TaTOYHOCTb 3HaHPII71, yMeHHﬁ, HaBBIKOB.

JlucuuminHapHbIe KOMIIETEHIIMU He copMupoBaHsl. [IposBiseTcs mojJHoe MM Ipak
THYECKH MTOJTHOE OTCYTCTBHUE 3HAHHH, YMEHUI!, HABBIKOB.

5 HpI/IMepHLIe OLICHOYHBIC CpEeACTBA

5.1 Ilpumepsl 3agaHu A5 BBINOJHEHNs MPAKTHYECKUX padoT

Tema 1. JIluckpeTHblid aJITOPUTM 00y4eHUsSI HeliPpOHA

[TporpamMMupoBaHue JJOTUKU UCKYCCTBEHHOTO HEHPOHA C PA3JIMYHBIMH aKTHBAIMOHHBIMHU
¢byHknusaMu Ha s3bike Python. [luckperHoe oOyueHue HelipoHa Mo mnpaBuiry X300a Ha
oOyuaromieii Bbioopke XOR miii TBOMYHBIX CUTHAIAX PA3psIA0B IEIOT0 YUCIIa IS OTPEICICHUS
YCTHOCTU UJIX HCUYCTHOCTHU 4YHCJIaA.

Tema 2. I'pagueHTHBIN MeTOA 00yUeHUsI HelipOHa

[TporpamMmHas peanm3anus Ha si3bike Python rpagmeHTHOTO MeTO1a 00YyUEHUST HEWPOHA ¢
CUTMOUJANILHON aKTUBAIIMOHHON (YHKIMEH Ha oOywaromieil BbIOOpKE M3 TOYEK IIOCKOCTH C
paszeneHrueM Ha JJBa MHOYKECTBA.

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

[IporpamMmHuas peanuszanusi Ha s3pike Python meroma oOpartHoro pacmpocTpaHeHus
ommOku st aByxcioinod MHC ¢ noructudeckoil akTUBAIMOHHOW (PYHKIIMEW HEMpPOHOB Ha
oOyuaroiieit BRIOOpKe U3 TOUEK IIIOCKOCTHU C Pa3/ieJIeHHEeM Ha JBa MHOXKECTBA.

Tema 4. IlocTtpoenue HelipoHHbIX ceTeil B Python u R

OcHoBHbIe crocoObl ocTpoeHus: u ucnonbzoBanuss MHC cpencrtBamu si3pika Python u
cpenbl R. Mcnonb3oBanue 6ubnmorteku keras nnst cozmanus MHC B Python. Mcnonb3oBanue
oubnuoreku neuralnet B cpene R. Iloaroroska oOyuatomeit 1 TectoBoil BEIOOpoK. OOyueHue u
tectupoBanue MHC.

Tema S. PekyppeHTHbIC HeHPOHHBIE ceTH Xonduiaa 1 XaMMHUHIA.
[IporpamMMmHas peanuzanus Ha si3bike Python noruku pexyppentasix MHC Xondunna n
XsmmuHra. Perenue 3a1aun BOCCTaHOBJICHUS 3alTYMJIEHHBIX U TOBPEXICHHBIX 00Pa30B.

Tema 6. IlocTpoenune cBépTOYHBIX HelipoHHBIX ceTeil B Python n R.

Hcnonb3oBanue Oubmmoreku MNIST ans oOydeHuss M pacrio3HaBaHMsS HauepTaHHI
00bekToB. [locTpoenue HelpoHHOW cetn ¢ momolibio OuOmmorekn Tensorflow B Python,
HacTpoiika napamerpos cioeB MHC (cion cBEpTKHM, mapaMeTphl siAep CBEPTKH, CIIOM ITYJIMHIA,
MOJTHOCBSI3HASI BBIXO/IHAS CETh), HACTPOIKa MmapaMeTpoB oOyueHus. Mcnonb3oBanue OMOINOTEKH



Keras u Tensorflow B R: HacTpoiika napametpos cioeB MHC, nHactpoiika mapameTpoB 00y4eHHs.
Pacnio3naBanue n300pakeHHi ¢ HCTIOIB30BaHKEM pa3MedeHHou 6a3pl MNIST.

Kpamkue memoouueckue ykaszanus

[IpakTrueckue 3aHsTUS BBITTOIHSAIOTCS MO PYKOBOJICTBOM IPEIO/IaBaTesl, KOTOPbIA MOKa3bIBAECT
OCHOBHBIC IIArv, TEXHUKU M TPUHLHUIIBI pelIeHUs Tekymehd 3amadu. OT4eTr CTyAeHTa o
BBITIOJITHCHUH TPAKTHYECKON pabOThI COCTOUT B OOBSICHEHHUH JIOTMKU PEIICHUS Ka)XIOW 3a/Jauu.
[IpernogaBaTens OIIEHUBACT BHITIOJHEHUE CTYICHTOM KAXJIOTO 3aJaHMs 110 Ka4eCTBY OOBSICHEHUS
¥ OTBETaM Ha BO3HMKAIOIIWE y MPENoAaBaTeIsl BOIPOCHI IO TeMe TEKYIIEH pabOThI.

IIxana oyenku

Ornenka Bannsr Onucanne

5 3140 IIponeHT npaBUIbHBIX 0TBETOB OT 76% 10 100%
4 21-30 ITpoLeHT MpaBHIBHBIX OTBETOB OT 51% 10 75%
3 11-20 ITpoLeHT MpaBHIBHBIX OTBETOB OT 26% 10 50%
2 0-10 IIponeHT npaBUIbHBIX OTBETOB MeHee 25%

5.2 UtoroBbIii TECT

1. OcHoBHast QyHKIMS aKTHBALMHM B HCKYCCTBEHHOM HEWpOHE:
a) Berauciienue cyMMbI B3BEIICHHBIX BXOJIOB
b) OnpezneneHne BBIXOJHOIO CUTHAJIA HA OCHOBE CYMMBbI BXOJIOB
¢) Hacrpoiika BecoBbIX KO PHUIHEHTOB
d) 3mepenue ommOKH npeacKa3aHus
2. I'maBHas pojb C10sl MyJIMHIa B CBEPTOYHON HEMPOHHOMN CETH:
a) YBeJM4eHre pa3MepHOCTH KapT IPU3HAKOB
b) [IpuMeHeHnE HEMUHEWHOCTH K JaHHBIM
C) YMeHblIeHHE NPOCTPAHCTBEHHBIX PAa3MEPOB U OOecleYeHUe HMHBAPUAHTHOCTH K
CMEICHHSIM
d) Beruncnenne GpyHkunu omuoKu
3. Dnoxa (epoch) B mporecce 00ydeHHsSI HEUPOHHOH CETH - 3TO:
a) OxHa utepanust OOHOBIICHHS BECOB
b) IlomubIil mpoxo/ Bcero Habopa 00yUaroMUX JAHHBIX Yepe3 MOJIETh
¢) [Ipoxox onHOro NMakeTa JaHHBIX Yepe3 MOJAETb
d) [Ipomecc Banumauy MoIeIn
4. HauOonee nmoaxo/simas apxuTekTypa Juis 00paboTKH MOcae10BaTeIbHOCTEH!:
a) CeprouHas HelipoHHas ceTb (CNN)
b) [TonHOCBs3HAsE HEMPOHHAS CETh
c¢) PexyppentHas HeliponHas cetb (RNN)
d) [Mepuentpon Pozen6narra
5. OcHoBHOI MeTOJ 60pHOBI ¢ TEPEOOYUEHHEM B IIYOOKHX CETSIX:
a) YBeJn4eHrne CKOpOCTH 00ydeHust
b) YBennueHune KoJn4yecTBa napameTpoB
¢) Ucnons3oBanue Dropout
d) YMeHbIIeHHEe KOJIMYECTBA TOX
6. IIpoGrnema, pemaemas apxutektypoit LSTM:
a) Mcuesaromuii rpagueHT B rryookux CNN
b) B3priBaronuiics rpaguent B RNN
¢) JlokaibHbIE MUHUMYMBI B TIOJTHOCBSI3HBIX CETSIX
d) Beruncnenue cBepTKU B MyJIMHTE
7. bubnuoreka, HE aBnsromasics ¢ppeiiMBopkoM riry0oKoro o0ydeHus:
a) TensorFlow
b) PyTorch
¢) Scikit-learn



d) Keras
8. Transfer Learning - aro:
a) O0yueHue MOJeNu ¢ HyJs
b) Ucnonb3oBanue npeaoOydeHHON MOJICIH Il HOBOM 3a/1auu
c¢) I[lepenaua nanneix mexxry CPU u GPU
d) MeTo onTuMu3aluy Ha OCHOBE MEPEAayu IPaiueHTOB
9. OcHOBHOE Ha3HAYEHUE APA CBEPTKU:
a) YBenu4eHune pazmepa n3o0paxeHus
b) BeisiBieHue onpeeaeHHbIX TPU3HAKOB B JAHHBIX
¢) Hopmanu3zanus BXOIHBIX JaHHBIX
d) Yckopenue nporecca 00ydeHHs
10. ®yukuus aktuBanuu ReLU BeiuncisieTcs Kak:
a) f(x) =1/ (1 +eN-x))
b) f(x) = (e"x - e"(-X)) / ("X + e"(-X))
c) f(x) = max(0, x)
d) f(x) = x
11. Ha3znaueHue BTOPOTo CJI0sl B CETU XAMMUHTIA:
a) Brruncnenue cBepTku
b) Beibop HeipoHa ¢ MaKCUMaJIbHBIM BBIX0JI0M
c) [Ipumenenue mynuHra
d) Hopmanm3anus 1aHHbIX
12. I'maBHBIN HETOCTATOK I'PAJUEHTHOTO METOIA!
a) CIIMIIKOM BBICOKAsi CKOPOCTh CXOAUMOCTH
b) Bo3mMoxkHOCTB 3acTpeBaHUs B JIOKATbHBIX MUHUMYMaX
¢) Heo6xonnMocTh BBIYMCICHHS TPOU3BOIHBIX
d) Ci10XHOCTh peaaTu3aiuu
13. Haunbouee pacripoctpaneHHast GyHKINS OIIUOKHU JJIT PETPECCUU:
a) Kpocc-suTponus
b) MSE (Mean Squared Error)
c) Accuracy
d) F1-score
14. OcHOBHas CTpYKTYpHasi 0COOEHHOCTh ceTei Xomnduinaa:
a) OTHOCTOPOHHHUE CBSI3U
b) PexyppeHTHBIE CBsI3U
c¢) CBepTouHble PUIBTPHI
d) ITonHOCBsI3HAs apXUTEKTYpa
15. Unest rmybokoro o0ydeHust 3aKJII09aeTcs B:
a) Micnonb30BaHUU TOJIBKO OJJHOTO CKPBITOTO €05
b) ABTOMaTHYECKOM M3BJICUCHUN HEPAPXUIECCKHUX MPUIHAKOB
¢) PyuyHOM npoeKkTHpoBaHUYU PU3HAKOB
d) [TpuMeHeHnn TOIBKO JIMHEHHBIX MOJeNIen
16. HazHaveHue cnos o iBbIOOPKU B CBEPTOYHOM CETH:
a) YBeIMYeHNE KOJTMIECTBA IMapaMeTpoOB
b) YMmeHbleHHEe pa3pelieHus KapT NPU3HAKOB
c¢) JlobaBneHne HENMMHEHHOCTH
d) Beraucnenue rpaueHTOB
17. Batch Normalization ucrosb3yercs Ajs:
a) YckopeHust 00y4eHHs U CTaOMITu3aluu
b) YBenuuenus nepeodydeHust
¢) YMeHblIeHHs pa3Mepa MOIEIH
d) Busyanuszanuu 1aHHbIX
18. IIpobGsiema "ucuesaronyux rpagueHToB" Hanboee xapakTepHa JIs:



a) Cereil ¢ pyHKUMAMU akTHBaUuuU sigmoid/tanh
b) Cereii ¢ pynkuueit ReLU
¢) Jluneiinbix Monenei
d) [lepeBneB perieHui
19. Data Augmentation mpUMEHSIETCS IS
a) YBeNIMUeHHUs pazMepa 00yJaroieid BEIOOpKHU
b) YMmenbenus pa3mepa Moienu
¢) Yckopenus nHpepeHca
d) Ynpouienus apxuTeKkTypsl
20. Early Stopping ucrnonb3yeTcs aJis:
a) [IpenoTBpamenus nepeodyIeHus
b) Yckopenus cXxoauMoCcTi
¢) YBenuueHUsl CIIOKHOCTUA MOJEIH
d) YayumieHuss MHTEPIPETUPYEMOCTH
21. Bepuslie yrBepxkaenus o ¢pynkuun ReLU:
0 OHa HenuHeHHa
0 IMonBepkena mpobiieme "ymuparomero ReLU"
0 Beraucisieres kak f(x) =1/ (1 + e(-X))
0 ITomoraer mpoTUB MCYE3AIOIIETO IPAIUEHTA
22. KiroueBbie komnoHneHThl Backpropagation:
o IIpsimoii mpoxon (forward pass)
O Beruncienue rpaJueHTOB LEMHBIM [TPaBUIOM
0 OGHOBJICHUE BECOB ONTUMHU3ATOPOM
0 Hopmanuzarusi BXOAHBIX JaHHBIX
23. Bepusble yrBepxkaeHus o CNN:
0 Mcnonp3ytoT MOTHOCBSI3HBIE CIIOU IS U3BJICYCHHS IPU3HAKOB
0 HBapHaHTHEI K CIBHTY U MacIITaly
0 Mcnone3ytoT obriue Beca (sapa)
0 He momxomst muist KiaccupuKaIim
24. IlpaBunpHBIE IPUHIMITBI (POPMUPOBAHUS BEIOOPOK:
0 Mcnonb30BaTh BCIO BEIOOPKY /U1 00y4EeHUS
O Pa3nensaTs Ha 00y4arollyto U TECTOBYIO
0 Mcnosb30BaTh TECTOBYIO [IJI1 HACTPOWKHU THUIIEPIIAPAMETPOB
0 Mcnonbp30BaTh BATMIAMOHHYIO A (PUHATBHOU OIIEHKH
25. Metoasl 60pb0BbI € TepeodyyeHreM:
O Perynspuzanus L1/L2
o Data Augmentation
O YBeIuueHue CI0XKHOCTH MOJIeNN
o Early Stopping
26. IIpenmy1iecTBa CBEpTOUYHBIX CETEH:
0 JlokasibHBIE CBA3U
O Pa3znenenue Becos
0 MIHBapraHTHOCTH K Pe0O0pa3oBaHMIM
O MeHbliiee KOJIM4eCTBO MapaMeTPOB
27. KomnoneHts! HelipoHa Mak-Kamtoka-IIurrea:
0 BxoJiHbIE CUTHAIIBI
0 BecoBsie koaddunineHTs!
o Cymmarop
0 OyHKIHUS aKTUBALUU
28. Pexxumsl padotsl MHC:
o IIpssiMoe pacnipocTpaneHue
0 OOpatHOe pacnpocTpaHeHHe



0 O0y4eHwue
0 TectupoBanue
29. 3agaun, pemaembie MHC:
0 Kimaccudukanmst
O Perpeccus
0 Knacrepuzarus
0 ['enepauus gaHHBIX
30. bubnuoteku rirybokoro o0ydenust ais Python:
0 TensorFlow
o PyTorch
o Keras
0 OpenCV
31. 'unepnapameTpsl HEHPOHHOM CETH:
0 CkopocTb 00y4eHus
0 KonnyecTBo ciioes
0 Pa3mep makera
0 OYHKIHS aKTHBAIAH
32. Tumnbl 3a1a4 KOMIOBIOTEPHOTO 3PEHUS:
0 Kimaccudukanus n3odpaxeHuit
0 Jlerekuusi 0ObEKTOB
0 CeMaHTHYECKasl CETMEHTAITHS
0 MamHHBIA NEPEBO
33. OCOOCHHOCTH PEKYPPEHTHBIX CETCH:
0 MeroT namsTh 0 IpeablIyIuX COCTOSHUAX
O [oxxoasaT s 00pabOTKHU MOCIEe10BATEILHOCTEN
O Beerna ucnonbs3yloT CBEpPTOUHBIE CIIOU
0 He tpeOyrot oOydeHus
34. MeTtobl ONITUMU3ALINN B TITyOOKOM O00YYEHHH:
o SGD
0 Adam
o RMSprop
o Backpropagation
35. BanuganMoHHBIE METOIBI:
o Hold-out
o Cross-validation
0 Bootstrap
o Data Augmentation

36. ComocTaBbTe apXUTEKTYPY H 3a7a4y:
1) CNN
2) RNN
3) Fully Connected
4) Autoencoder
A) Knaccuduxanms nzodpaxeHuit
b) Ananu3 BpeMeHHBIX psi10B
B) Pacnio3naBanue pyKkonucHbIX nudp
I') Cxatne maHHBIX
37. ConocTaBbTE 2JIEMEHT U ONMCAHUE!
1) Epoch
2) Batch
3) Loss Function
4) Optimizer



A) TlogHabop MaHHBIX AJISL OHOTO OOHOBIICHUS BECOB
b) Mepa pacxoxaenus npencka3aHuii U UCTUHBI

B) [Tonnslii mpoxo/ mo BCeM JTaHHBIM

I') Anroput™ OOHOBIIEHHUS BECOB

38. ComocraBbTe OMOIMOTEKY U HAa3HAYCHUE:

1) NumPy

2) TensorFlow

3) Scikit-learn

4) Matplotlib

A) OpeiiMBOPK J1J1s1 HEUPOHHBIX CETEH
b) Hayunble BbIUKCIEHUS C MacCUBaMuU
B) Kitaccuueckoe MammaHOe 00y4eHHE
I') Buzyanu3zanust 1aHHbIX

39. ComnocTtaBbTe MpobIeMy U pericHue:
1) Overfitting

2) Vanishing Gradient

3) Exploding Gradient

4) Slow Training

A) ReLU, LSTM

b) Dropout, perymnsipuzanus

B) Adam, nacrpoiika learning rate

I') Gradient Clipping

40. ComnocraBbTe PyHKIHIO U hopmyny:
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)) / ("X + e™(-X))
I') f(x) = e"x / sum(e”x)

41. CorocTaBbpTe THUII CETH U 0COOEHHOCTE:

1) CNN

2) RNN

3) GAN

4) Transformer

A) CBepTouHbBIE QUIBTPHI

b) PexyppeHTHbIE CBA3U

B) I'eneparop u JUCKpUMHHATOP

I') Buumanue (attention)

42. ConocraBbTe METOJ] U Ha3HAUEHUE!

1) Dropout

2) BatchNorm

3) Data Augmentation

4) Transfer Learning

A) Perynsipuzanus uyepes OTKIIOUYEHUE HEHPOHOB
b) Hopmanuzanus aktuBanuii no 6aray

B) MckyccTBeHHOE pacuIpeHne JaHHbIX

I') Ucnonp3oBanue npenoOyueHHbIX Mojieei
43. ConocraBbTe ONITUMHU3ATOP U XapaKTEPUCTUKY:
1) SGD

2) Momentum



3) Adam

4) RMSprop

A) IlpocToii rpageHTHBIH CITYCK

b) Yuer unepuun nBrmxeHus

B) AnantuBHas cKOpocTh 00y4YEeHUs

I') KomObunamms Momentum u RMSprop
44. ComocTaBbTe METPUKY U 33]1a4y:

1) Accuracy

2) MSE

3) loU

4) BLEU

A) Knaccuduxanus

b) Perpeccus

B) Herekuus o0beKTOB

I') MamuHHbI nepeBo
45. ComocTtaBbTe CII0M ¥ PYHKITHIO:

1) Conv2D

2) MaxPooling

3) LSTM

4) Dense

A) 3BnedeHune nNpocTpaHCTBEHHBIX TPU3HAKOB

b) Ymenbiienue pasmepHoOCTH

B) O6pabotka mociienoBareasHOCTEH

I') [ToHOCBsI3HOE TTpeoOpa3oBaHKe
46. ConocTraBbTe TEXHUKY U IPUMEHEHHE:

1) One-Hot Encoding

2) Normalization

3) Padding

4) Tokenization

A) TloaroroBka KaTeropuaibHbIX JaHHBIX

b) MacutabupoBaHue YnuCIOBBIX JaHHBIX

B) O6paboTka TeKCTOBBIX JAHHBIX

I') BeipaBHMBaHMeE 11OC/I€I0BATEILHOCTEN
47. ConocTaBbTe NOHATHE U ONIPENETICHHE:

1) Underfitting

2) Overfitting

3) Generalization

4) Regularization

A) CrunikoM mpocTtast MOJIEb

b) Cnuuikom crnoxkHast MOJIeNb

B) Cnioco6HOCTh paboTaTh Ha HOBBIX JAHHBIX

I') Merton npeaoTBpalleHus nepeooydeHus
48. ConocraBbTe QJITOPUTM U THUIL:

1) K-means

2) Random Forest

3) SVM

4) KNN

A) Knacrepusanus

b) Ancamb6mu

B) Paznenstromiye runepriiiockoCcTi

I') Meton Ommkaiiux coceneit
49. ComocraBbTe peodpa3oBaHKE U OMHCAHUE:



n3zobpa

1) Convolution

2) Pooling

3) Flatten

4) Embedding

A) Ilpumenenue punbTpa K TaHHBIM

b) YMeHbiieHne pasmMepHOCTH

B) IIpeobpazoBanue B BEKTOP

I') BexktopHOe mpeAcTaBICHUE KaTEropuit
50. ComnocTaBbTe MapaMeTp U BIHUSHUE!

1) Learning Rate

2) Batch Size

3) Number of Layers

4) Number of Epochs

A) CKopoCTh U CTaOMIBHOCTD 00y4YCHUS

b) O6bemM namsaTu u CKOPOCTh

B) EMkocTh Monenu

I') [IponomxuTensHOCTh 00y4EHUS
51. OnuimmTe NpUHIKI paboThl METOIa OOPATHOTO PACIPOCTPAHEHHUS OIINOKH.
52. OOBACHHUTE IPEUMYILIECTBA CBEPTOUHBIX CETEH Mepe/] MOTHOCBA3ZHBIMHU /111 00pabOTKH
YKEHUM.
53. Yro takoe Transfer Learning u KakoBbl €r0 OCHOBHBIE IIPEUMYIIIECTBA?
54. OnumuTte nousTHe "mepeodydeHue" U MeTo 1bl 00pbOBI C HUM.
55. B ueM pasHuna Mexay QyHKIUSMU NOTEPh U ONTUMHU3AaTOpaMu?
56. O0BsicHUTE NPUHIKI PAOOTHI CBEPTOYHOTO CIIOSI.
57. Yro Takoe BHUMaHHeE (attention) B HEHPOHHBIX CETAX U 3a4eM OHO HYKHO?
58. OnuiuTe npoiecc NOArOTOBKU JaHHBIX ISl 00y4eHHs] HEUPOHHOM CceTu.
59. B 4eM 3aKI04aroTCs OCHOBHEIE MPOOJIeMBbI 00ydeHUs TITyOOKHX ceTeii?
60. OObsAcHHUTE KOHLEMIMIO aBTOMATHYECKOTo OOydeHHs TMpU3HAKaM B TIyOOKOM

00y4eHUHN.

Kpamxue memoouueckue ykazanus
Tect Bkitowaer B ceOsl 3aaHUsl C OJHUM IIPaBWJIBHBIM OTBETOB, C HECKOJIbKUMH

MMpaBUJIBHBIMHU OTBE€TAMHU, C COIIOCTABJICHUEM OTBETOB, a4 TAKKC OTKPBITHIC BOIIPOCHL

IlIxana oyenku

OmneHka Bammsr Omnncanne

5 33-40 ITpoueHT npaBUIIBHBIX OTBETOB OT 76% 10 100%
4 25-32 IIpoueHT mpaBuIBbHBIX OTBETOB OT 51% 10 75%
3 17-24 ITporeHT MpaBUIBHBIX OTBETOB OT 26% 10 50%
2 0-16 ITporeHT MpaBUIBHBIX OTBETOB MeHee 25%
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