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

enpto ocBoeHUsT y4yeOHOW AUCHUIUIMHBI "VICKYCCTBEHHBI MHTEIUICKT M TJIYOOKOE
oOyuenne Ha R um Python" sBisercss momydeHue 3HaHMH B 00JACTH TEOPETUYECKHUX OCHOB
r1y0oKoro oOy4eHus U OCHOBHBIX MOJIeJieii HEMPOHHBIX ceTel, X (PYHKIIMOHUPOBAHHUS, a TAKKE
croco0ax ux MPaKTUYECKOI0 IPUMEHEHHUS.

3aﬂa‘{aMI/I OCBOCHUA JHUCHMITIIIMHBI

ABJIIIOTCA  OBJIAACHHWEC HaBbIKaMH ITOCTPOCHUA

UCKYCCTBEHHBIX HEHPOHHBIX CETEH M MpPOTrpaMMHpPOBAHUS MPOLEAYPHI UX OOYYEHHS, a TaKxKe
U3y4yeHHE OCHOBHBIX IIOJXOJOB M METOJOB IOCTPOEHUS HEUPOHHBIX CETeH, B TOM YHUCIIE
CBEPTOYHBIX, C HCIIOJIB30BAaHUEM CpeACTB s3bIkoB Python u R.

[TnanupyembIMH pe3ysibTaTaMyu 00y4EHUS MO AUCLUILIMHE (MOLYJIIO), SIBJIAIOTCS 3HAHUS,
yMEHUsl, HaBbIKU. llepeueHp MIaHUPyEeMBIX Pe3yJIbTaTOB OOYyUEHHS MO JAUCHUILTUHE (MOIYIIIO),
COOTHECEHHBIX C IUJIAaHUPYEMBIMU pe3yJbTaTaMU OCBOEHHUS 00pa30BaTEeIbHONW MPOrpPaMMBI,
npezcTaBieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3Yy4eHUs TUCIUIUIMHBI (MOLYJIS)

Kon u popmynupoBka

PesynbpTarel 00yueHus O JUCIUILTUHE

OI_II‘?(?)]}a[HE?(e) ’ Kox u popmynuposka - Kon
COKpaIlICHHOC KOMITCTCHILH JLOCTIDICHIA pe3yib DopMyIUpOBKa pe3ynbTara
KOMITCTEHIIHT
TaTa
09.04.03 OIIK-1 : Cniocoben OIIK-1.2k : Pemaer P14 | 3nanue | cpencts u METOIOB
«IIpuknagHas | caMOCTOSATENIBEHO HEeCTaHAAPTHBIE riIy0oKoro o0yueHus Ha
nHdopmaruka» | mpuobperars, npodeccronanbHbIC OCHOBE HEIPOHHBIX
(M-IIN) pa3BUBaTh U 3aJ1a4M, B TOM YHCJIE B ceTell I aHaln3a u
TIPUMCHSTH HOBOMW HJIH COBEPIICHCTBOBAHMS
MaTeMaTH4ecKue, HE3HAKOMOH cpenie u Ou3HEC-TIpOLIECCOB
€CTECTBEHHOHAYYHEIE, | B TIPEATIPUATHS
COLMAJIbHO- MEKANCIMIUIMHAPHOM | PJIS | YMeHue | BRIOMpaTh apXUTEKTYpy
3KOHOMMYECKUE U KOHTEKCTE, C TITyOOKUX HEUPOHHBIX
npodeccroHabHbBIE NPUMEHEHUEM ceTeil ¥ HCIONIB30BaTh
3HAHUS JUIA PEUIeHns | MaTeMaTHYECKUX, Cpe/CTBa MX
HECTaHAAPTHBIX €CTECTBEHHOHAYYHBIX, noctpoeHus B R u
3aja4, B TOM YHCJI€ B | COIMAIBHO- Python ayist aHanm3a u
HOBOW HITH 9KOHOMHUYECKHX 1 COBEPIIEHCTBOBAHUS
HE3HAaKOMOii cpee 1 | poeccnoHaIbHbBIX OU3HEC-TIPOLIECCOB
B 3HAHMH TIPEATIPUSATHS
MCXITUCIHUIUIMHAPHOM Pa7 HaBrik | pa3pabareIBaTh MOAETH
KOHTEKCTE IITyOOKMX HEHPOHHBIX
ceTell ¢ TOMOIIBIO
cpencts R u Python
OIIK-2 : Ciocoben OIIK-2.1k : Pewaer PI1 3HaHHE | OCHOBHBIX apXUTEKTYP
paspabaTbIBaTh npodeccronanbHbIe HCKYCCTBEHHBIX
OpHUTHHAIEHBIE 3a71a4H, HCTIOJIB3YS HEHPOHHBIX ceTel U
AJITOPUTMBI U COBPEMCHHBIE CPE/CTB UX TOCTPOCHHUS
MIpOrpaMMHBIE MHTEJUIEKTyaIbHbIE B R u Python
CpEICTBa, B TOM TEXHOJIOTHH PI2 | YMenue | ucnons3oBaTh
qHcye ¢ COBpPEMEHHBIE CPEICTBA
HCTIOIb30BaHUEM MTOCTPOCHUS
COBPEMEHHBIX HCKYCCTBEHHBIX
HMHTEJUIEKTYaJIbHBIX HEHUpPOHHBIX ceTell B R u
TEXHOJIOTUH, IS Python
pemeHus P13 HaBrix | mpeaBaputenbHOM
po¢heCCHOHATBHBIX MOATOTOBKH
3amaqy oOyyaromei 1 TeCTOBOH

BBIOOPOK JUIsl 00y4deHHs
HEIPOHHBIX ceTel




OIIK-2.2k :
OOGOCHOBBIBACT BEIOOP
COBPEMEHHBIX
WHTEJUIEKTya bHBIX
TEXHOJIOTHH U
IIPOrpaMMHOM cpenbl
npu pa3padoTke
OpPHUTHHAIILHBIX
MPOTPaAaMMHBIX
CPE/CTB JUISl peIICHUS
npo¢heCCHOHATBHBIX
3ajaq

P10

HaBpik | anamm3a cocTOsSTHUS
OM3HEC-TIPOIIECCOB
MIPEIIPUATHSA,
COBEPILICHCTBOBAHHUS
MOJEeJeH apXUTEKTYPhI
TIPEIIPHUATHS C
HCIOJIb30BaHUEM
TEXHOJOT UM
HUCKYCCTBEHHOTO
HHTEIIEKTA.

P15

YMmeHue | BRIOUpATh apXUTEKTYPY
NTyOOKUX HEUPOHHBIX
CceTel M UCMO0JIb30BaTh
CpelCTBa UX
nocTpoenus B R u
Python nmst ananmza u
COBEPILICHCTBOBAHHS
OM3HEC-TIPOLIECCOB
TIPEIPHUATHS

P16

YMeHHe | UCHONB30BaTh METOJIBI
o0OyueHHs
UCKYCCTBEHHBIX
HEHPOHHBIX CETEU Ha
00JIBIINX BBIOOPKAX
JIAHHBIX

P8

3Hanne | METOHOB OLIEHKHU
COCTOSIHHS OM3HEC-
IPOIIECCOB, OCHOBHBIX
MOJIEIIEH apXUTEKTYPbI
MPEANPUATHS U
METOJIOB €€
COBEPIIICHCTBOBAHHUS C
IIOMOIIBIO TEXHOJIOTHI
HCKYCCTBEHHOTO
HHTEIIEKTA

P/19

VYMeHne | olleHUBAaTh COCTOSIHUE
OM3HEeC-TIPOIIECCOB
TPEPUSITHS,
COBEPIIEHCTBOBATH
MOJIETTH apXHUTEKTYPhI
MPEINPUITHS TyTEM
MPUMEHEHUS
TEXHOJOTUH
HCKYCCTBEHHOTO
HMHTEJUIEKTA.

B mporecce ocBoeHUS TUCIUIUIMHBI PEMIAIOTCS 3aJadll BOCIHTAHUAS TapMOHUYIHO
pa3BUTOM, MATPUOTUYHONW U COIMAILHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHICKHX JTyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPUICCKUX IICHHOCTEH, TPEICTABIICHHBIC
B Tabmume 1.2.

Tabmuna 1.2 — [{eneBbie OpueHTHPHI BOCTTUTAHUS

BocnurareabHble 321241 ®opmMupoBaHHe HEHHOCTei LeneBble OpHEHTHPDI

(I)OpMI/IPOBaHI/le HAYYHOT0 MUPOBO33PECHUA U KYJIbTYPbl MBIINIJICHUSA

dopMUpOBaHNE OCO3HAHUS IICHHOCTH
HAYYHOTO MHUPOBO33PCHUS U KpuTHdeckoro | I'ymaHu3m CHCTEeMHOE MBIIIUICHUE
MBIIUTCHUS




(I)OpMI/IPOBaHl/Ie KOMMYHHMKATHUBHBIX HABBIKOB M KYJbTYPbI 00IIEeHUA

DopMHpOBaHUE HABBIKOB ITyOJIMIHOTO
BBICTYIIJICHUS U NIPE3EHTAI[M CBOUX HIEH

Bs3aumomnomors u
B3aUMOYBaKCHHE

YBepeHHOCTh

2 Mecto aucuuniauHebl (MoayJsi) B ctpykrype OIIOIT

Jucrunuaa "VICKYCCTBEHHBIM HWHTEUIGKT W TiIyOokoe oOydeHue"

00s13aTeNIbHOM YacTH 00pa3oBaTenbHOM nporpammsl, biok 1 "uciumimasl Mogynu"

3. O0beM JUCHMILIMHBI (MOXYJISA)

O0bemM JUCHUIUIMHBI (MOAYJSl) B 3aYETHBIX EIUWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMHYECKHX YacOB, BBIICJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucsa (1O BUIAM

y4eOHBIX 3aHATHI) U HA CAMOCTOSTEIBHYIO pabOTy, MPUBEICH B Ta0IUIE 2.

Tabnuna 2 — O6mmas TpyJ0eMKOCTh AUCIUITITUHBI

OTHOCTHCA K

Tpyno- O0BbeM KOHTaKTHOH paboTI (Jac)
Cemectp €MKOCTb
Haspanue ?g’pq":f YacTs H(H?ICI;O)C Avaronras Bueaym- CPC ?TOTI::?
OI10I1 BO H{m v 30 (y)p YATOP TopHas raron
’ B3.E) Bcero
0300
) nek. | mpak. | ma6. | ITA | KCP
09.04.03
IIpuxnannas 0d0 MO1.b 2 5 55 18 36 0 1 0 125 €]
nHdpopmaTuka

4 CTpyKTypa U coiepKaHue IUCUMILTUHBI (MO1YJIs1)

4.1 CtpykTrypa aucuunjanHbl (MoayJs) aias OP®O

TemaTudeckuii miiaH, OTpaKAOUIMI COAEpXKAHWE TUCHUIUIMHBI (TIEpeUeHb pa3/IesioB U
TeM), CTPYKTYPHUPOBAHHOE IO BUJaM YU€OHBIX 3aHITHI C YKa3aHHEM X 00bEMOB B COOTBETCTBUHU

¢ yueOHBIM IJIaHOM, TpUBeeH B Tabmuie 3.1

Tabnuua 3.1 — Pa3aens! UCHUUIUIMHBL (MOJYJIs), BUJIbI Y4€OHOMN JEesTeIbHOCTH U (POPMBI

Tekymero Koutpodis s OPO

Kon pe- Ko:1-Bo uacoB, oTBe/leHHOE Ha
Ne Ha3Banue Tembl 3yJbTaTa Popma
Jlex [pakr JIa6 CPC TEKyILIEero KOHTPOJIS
00y4YeHUs
OCHOBBI TITyOOKOTO P/1,
oOyuenus. Ucropuueckue P2,
TeHaeHuuu. Heliponusie cetu. P/3, .
1 Mopenb HCKYCCTBEHHOTO P/18, 3 6 0 24 Keuc-sanata
HeWpoHa. JIeMeHTapHBIH PJ19,
MEPIENTPOH. PJ110
Bupl akTMBAaIIMOHHBIX P/12,
2 (byHKIMIT HCKYCCTBEHHOTO P13, 3 8 0 16 Keifc-3a1aa
HelpoHa. ['paarenTHbIH P/5,
METOJ 00yJIEHUsI. P16, P17
PL2,
MHorocsoiiHble HeHpOHHbIE P13,
3 | cetn. Metoa oOpaTHOTO P14, 3 8 0 25 Kelic-3a1aua
pacnpocTpaHeHHs OIINOKH. P15,
PJ16, P17




P2,
4 PexyppeHTHBIC HEHPOHHBIE P/i4, 3 6 0 26 Keifc-3a1a1a
CETH. P15,
PJ16, P17
Pl12,
5 CBépTOuHbBIC HEIPOHHBIE PJi4, 6 8 0 34 Kejic-3aaa
CETH. PJI5,
PJ16, P17
Htoro no tadsmue 18 36 0 125

4.2 Copep:xanue pa3aejoB U TeM AUCHUITUHBI (Moayas) Aias ODO

Tema 1 Ocrosvl enybokoeo obyuenus. Memopuueckue menoenyuu. Hetipounvie cemu.
Mooensb uckyccmeennozo Hetipona. nemeHmapHbulii nepyenmpoH.

Copepxanrie Tembl: OCHOBBI MalIMHHOTO OOy4eHus. VcTopuueckue TEHACHILUU.
Heiiponnsie cetu. Mozenb HCKyCCTBEHHOTO HEHPOHA. DJIEMEHTAPHBIN NEPLIECHTPOH.

@opMbl U METOJbI NPOBEACHHS 3aHITUNA MO TeMe, MpPUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: JICKIUS, TPAKTUYECKOE 3aHSATHE.

Buabl camocTosATensHON MOATOTOBKM CTYAEHTOB 110 TEME: T€OpEeTHYecKas MOJArOTOBKa,
KOMIIBIOTEPHOE MOJIETTUPOBAHHE.

Tema 2 Buowvl axmuayuonHuIX YyHKYUL UCKYCCMBEHHO20 HelpoHa. I paduenmubiit Memoo
o0Oyuenus.

Copepxanue Templ: DyHKIUSA omMOKM mepcenTpoHa. CBeneHHE 3aJaud OOY4YEHMs K
3ajjaue onTHUMM3auuu. HempepbiBHbIE akTHBallMOHHbIE (DYHKIMM: JOrMCTHYecKas (QyHKLUS,
rUMepOOIMYeCKUid TaHreHe, NoMynuHedHbId snemenT ReLU, dyakmus softmax. Meton
I'PaJMEHTHOrO CITycKa JUIsl 00yueHUs! HelpoHa.

@opMbI U METOABI MPOBEACHUS 3aHATUN O TeMe, MPUMEHsEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JICKIHS, IPAKTUYECKOE 3aHsTHE.

Bunel camocTosTeNbHON MOATOTOBKM CTYJEHTOB IO TEME: TEOPETHYECKasl MOATrOTOBKa,
KOMITbIOTEPHOE MOIETHPOBAHNUE.

Tema 3 Mnozocnoiinvle netiponnwie cemu. Memoo obpamno2o pacnpocmpanenus OuuoKu.

Copepxanve Tembl: MHOrOCIOWHBIE CETH MPSAMOro pacnpocTpaHeHus. [nyOunHa u
muprHa Mojenu. OOyyeHre HEMPOHHOW CEeTH METOJ0M OOpaTHOI'O PACHpPOCTPAHEHUS OIIUOKH.
Anroput™m Hauckopeitmero crnycka. Meron Heiorona. Anroputm JleBenOepra-MapkBapara.
OBpuctuyeckue anroputMsl o0yuenus: Quickprop, PRPROP. ITog0op apxurektypsl cetu. Meton
PEAYKLIMH CETH C y4eTOM YYBCTBUTEIBHOCTH M MITpadHbIX (YHKIUN. MeToapl HapalluBaHUs
cetu. [Togbop oOyuaromux BEIOOPOK.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTMH: JIEKIUS, IPAKTUYECKOE 3aHATHE.

Bunsl camocTosATENpHON MOATOTOBKM CTYAEHTOB II0 TEME: TEOpETHYECKas MOJArOTOBKa,
KOMIIBIOTEPHOE MOJCIIUPOBAHUE.

Tema 4 Pexyppenmmobie HelipoOHHblE CEMU.

Copepxanne Tembl: Cerb Xondunna. Cerp XammuHra. PekyppeHTHble ceTu Ha Oasze
nepcentpona. RMLP, pexyppeHTHas ceTb DibpMaHa.

@®opMbl 1 METOJBI NPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTMH: JIEKIUS, IPAKTUYECKOE 3aHATHE.

Bunsl camocTosATENpHON MOATOTOBKM CTYAEHTOB IO TEME: TEOpETHYECKas MOJArOTOBKa,
KOMIIBIOTEPHOE MOJEIIMPOBAHUE.

Tema 5 Ceépmounsble HelipoHHbIE CEMU.



Conepxxanne Tembl: Omnepanust cBEPTKH. JIBymepHas cBEpTka mnpu oOpaboTke
nzoopaxkenuit. I[lynuar. BpiGop W HacTpoiika TUIepriapaMeTpoB TIyOOKOro OO0y4YeHHs.
WMHCcTpyMeHTambHBIE CPEICTBA M allllapaTHbIE pealn3aluuu TiIyookux cereil. KommbroTepHoe
3penue. [IpenobpaboTtka, HopManu3ausi KOHTpaCTHOCTU. Pacrio3HaBanue peyu.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JIEKIIUS, TPAKTHUECKOE 3aHSATHE.

Bunel camocTosTENbHON MOATOTOBKU CTYAEHTOB IO TEME: TEOPETHYECKasl MOArOTOBKA,
KOMITBIOTEPHOE MOJICITUPOBAHHE.

5 Meroauyeckue YyKa3aHusl JAJIs1 OOYYAIOIIMXCS MO0 HU3YYEHHID W Ppeau3anuu
AUCHHUIJIMHBI (MOLYJIs1)

5.1 Meroanyeckue peKOMEHZAIMH O0YYalOIIMMCH 10 HM3YYeHHI0 IMCHUIUIMHBI W 1O
o0ecrneyeHNI0 CAMOCTOATEILHOI PadoThI

e JInst MOATOTOBKM K MPAaKTUYECKUM 3aHATUSAM PEKOMEHYETCsl UCIIOJIb30BaHUe
JIEKIIMOHHOI'0 MaTepuaa, a TakKe pEKOMEHIOBAaHHYIO JIUTEPATYPY, OHIAUH-KYPCHI U
IIPOYME UCTOUYHUKH.

o Jlns yrmyOneHHOTo n3ydeHus: ocooeHHoctel s3bika R u Python, pekomenayercs
IIPOBOAMTH aHAJIU3 IIPUMEPOB, PACCMOTPEHHBIX Ha MPAKTUYECKUX 3AHATUSX, U3ydaTh
JOKYMEHTAIUIO Ha UCTIONIb3yeMble QYHKINU B OMOIHOTEKH, 0TpaboTaTh MOAEIH U
QITOPUTMBI Ha IPYTUX HabOpax JaHHBIX.

5.2 OcobennocTn opranu3anuu OOy4YeHHUs] JI JHUI € OrPAHMYEHHBLIMH BO3MOKHOCTAMM
3/10pPOBbSl U HHBAJIU/0B

[Tpr HEOOXOIMMOCTH OOYJAFOIIUMCS U3 YUCIIA JIUI] C OTPAHHYECHHBIMHA BO3MOYKHOCTSIMU
3JI0POBBS U HHBAIUIOB (110 3asBJICHHIO 00YJaOIerocs) MpeI0CTaBIsIeTCs yaeOHas
uH(popMalus B JOCTYNHBIX (pOpMax ¢ y4€TOM UX UHAUBUAYAIbHBIX CUXO(U3NUECKUX
0COOEHHOCTEH:

- JUIS JTUI] C HapYIICHUSIMU 3pEHUs: B TIeyaTHOH (hopMe yBeTMUeHHBIM IIPU(TOM; B hopme
AIIEKTPOHHOTO  JOKYMEHTa;  WHIUBUAYyalbHblE  KOHCYJIbTAlUM  C  IPUBJICUYECHUEM
TU(IOCYPIOTIEPEBOAUNKA; MHIMBUAYAJIbHBIE 3aJaHNs, KOHCYJIbTALUU U JP.

- JUIs JIUL C HApYLLIEHUSIMU CJIyXa: B leyaTHOU ¢opMe; B (hopMe 3JIEKTPOHHOIO JOKYMEHTA;
WHIVBUAYAJIbHbIE KOHCYJIbTALIMM C IPUBJICUEHUEM CYpPAONEPEBOJYMKA; WHAMBHUAYAJIbHBIC
3a/laHusl, KOHCYJIbTALUU U JIp.

- JUTs1 JTUI] C HApYLIEHUSIMU OTIOPHO-/IBUTaTEJILHOTO allnapaTa: B eyaTHo# ¢opme; B hopme
AJIEKTPOHHOIO JOKYMEHTA; MH/IMBUyaJIbHbIE 3aJIaHUs, KOHCYJIbTAllUU U JIp.

6 ®oHI OLEHOYHBIX CPEICTB JJIfl MPOBEJICHUN TEKYIIEero KOHTPOJIsI U MPOMeXKYTOYHOM
arTecTalMy O0YYAKOIMXCH 10 IMCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsiMu OI'OC BO nns arrectanuu oOydaromiuxcs Ha
COOTBETCTBUE HX IE€PCOHAIbHBIX JOCTH)KEHUN IUIAHUPYEMBIM pe3ylbTaTaM OOYy4eHHs 110
JUCHHUIUTMHE (MOAYIIO) CO37aHbl (POHIBI OLIEHOUHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 3aJaHUS,
METOJMYECKUE MaTepHasbl, OINPEACISIIONIME MPOLEAYPbl OLECHWBAHWA 3HAHWM, YMEHHU U
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTeIH, He0OOX0AUMBIE [T OLICHKH 3HAaHUH, YMEHUH, HABBIKOB
U XapakTepu3ymoluue dTanbl (HOpMHUpPOBaHHMS KOMIIETEHUMH B  MPOLIECCE OCBOEHUS
o0pa3oBaTeNbHON POTrpaMMBl, ipezcTaBieHsl B [Ipunoxenun 1.



7 Y4eOHO-MeTOAMYECKOEe M HH(POPMALIMOHHOE 0O0ecieuyeHue TUCIHILIMHBI (MOAYJIs1)

7.1 Ocnoenas numepamypa

1. bopucoa, M. B. Kommnerorepnoe 3penme. lludpoBas o00paboTka u aHanmm3
u300paxkenwuii : yuebnoe nocobue / M. B. bopucosa. — Hosocubupck : HI'TY, 2022. — 163 c.
— ISBN 978-5-7782-4851-9. — TexkcT : anekTpoHHBIN / JIaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/404522 (mata obpamenus: 25.05.2026). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIICH.

2. Tadapos, ®@. M. Heiiponnsie cetu B PyTorch : yue6HOe mocobue / @. M. I'adapos, A.
®. l'unemssnoB. - Kazanp : Kazanckuii dhenepanbupiii yHuBepeurtet, 2024. - 106 c. - Tekcr :
anektpoHHsli. - URL:  https://znanium.ru/catalog/product/2173433  (mata oOpameHus:
31.05.2026)

3. SMpymkuna, H. I'. UccnemoBanue m pa3paboTka Mojened, METOAOB, alTOPHUTMOB
OILICHKU KauecTBa HAOOPOB JAHHBIX JUIS 33124 MPESIUKTUBHON aHAIMTUKU TMHAMUKH TTOKa3aTesen
: moHorpadus / H. I'. SApymkuna, B. C. Momkus, I'. 1O. I'ycbkoB. — YnbsHoBck : Yl TV, 2024.
— 234 c¢. — ISBN 978-5-9795-2438-2. — Texkcr : anekTpoHHBIN / JlaHb : 3IEKTPOHHO-
oubmuoreuynass cucrema. — URL: https://e.lanbook.com/book/506117 (mara oOpameHus:
25.05.2026). — Pexxum moctyma: i aBTOPH3. MOJIb30BATEICH.

7.2 Jlonoanumensvhasa numepamypa

1. Topoxanuna, E. M. BeICOKOIIPOU3BOAUTEIIbHBIC BBIYMCICHHUS W aHAIHU3 OOJBIINX
naHHBIX : yaeoHoe nocodme / E. U. I'opoxxanuna. — Camapa : [II'YTU, 2022. — 132 ¢. — Tekcr :
3JICKTPOHHBIN // Jlanb : AIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/411386 (mata oOpamenus: 25.05.2026). — Pexxum ngocrtyma: uist
ABTOPH3. MOJIb30BATEIICH.

2. Camok, A. B. KomnbiorepHoe 3peHHe U HeWpoHHbBIE ceTu. [Ipaktuka : ydeOHOE
nocob6ue / A. B. Cautok. — Mocksa ; Bonorga : Undpa-Umxenepus, 2025. - 364 c. — ISBN 978-
5-9729-2706-7. - Tekcr : anextponnsiid. - URL: https://znanium.ru/catalog/product/2225332 (nata
obpamenus: 31.05.2026)

3. Copobun, A. b. CBeprouHble HEHPOHHBIE CETH: NMPUMEPHI peaTu3anuii : yueOHO-
MeTtoaudeckoe mocodue / A. b. Copobun. — Mocksa : PTY MUPDA, 2020. — 159 ¢. — Tekcer :
AJIEKTPOHHBIH // Jlann : AIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/163853 (mata ob6pamenus: 25.05.2026). — Pexum poctyma: ans
aBTOPH3. IIOJIb30BATEIICH.

7.3 Pecypcot ungpopmayuonno-menekommynuxayuonrnou cemu "Hnmepnem',
6KII04aAn npogeccuonanvhvle 06a3vl OAHHBLIX U UHDOPMAUUOHHO-CRPABOUHDIE
cucmemsl (npu HeoOX00UMOCmUL):

1. DnexrponHOo-OubHoTEeyHas cucrema "ZNANIUM.COM"

2. DnextpoHHO-OMOMMoTeyHas cucrema "JIAHB"

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

4. Ilpesunentckas Oubmuoreka uM. b.H.Enpumna (6a3a maHHBIX —pazIU4HbBIX
npodeccroHanbHbIX 00nacTeil) - Pexxum noctyna: https://www.prlib.ru/

5. Hudopmanmonno-crnpaBoynas cucrema "Koncynprant Ilmoc" - Pexum noctyma:
http://www.consultant.ru/



8 MarepuajbHo-TeXHHYECKOe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJsl)) W MNepevYeHb
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npoiuecca no AMCUMILVInHe (MO1YJ/II0), BKJIIOYAsl MepevyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[0BaHI/IeZ

e KoMnbroTEPHI
e [Ipoektop

IIporpamMmHOE obecneyeHue:

e Microsoft OfficeProffessionalPlus 2019 Russian
e Microsoft Windows Professional 8.1 Russian
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JUISl IPOBEJICHUSI TEKYILET0 KOHTPOJISt
Y IPOMEXKYTOYHOM aTTECTAlMU MO TUCHUILINHE (MOIYIIIO)

WCKYCCTBEHHBI HHTEJUIEKT U TJIYBOKOE OBYYEHUE

HamnpaBnenue u HarmpaBiaeHHOCTh (TpoduIib)
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dopma 00ydeHus
OuHas
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

09.04.03 «IIpuknanHa
s MHPOPMATHKA»
(M-IIN)

OIIK-1 : CrrocoOeH caMOCTOSATEIbH
0 MpHOOpeTaTh, PA3BUBATH U IIPUME
HATH MaTeMaTUYECKHE, €CTECTBEHH
OHAayYHbIC, COIIMATBHO-IKOHOMUYEC
KHe ¥ Po)eCCHOHATBHBIC 3HAHUS
JUTS PEIIICHUS HeCTaHIAPTHBIX 3a]1a
4, B TOM YHCJIC B HOBOH HIIM HE3HAK
OMOI¥i cpejie ¥ B MEXIUCIUIUTNHAPH
OM KOHTEKCTE

OIIK-1.2k : PemaeT HecTaHOapTHEIE TIPOECCHO
HaJIbHBIC 33/1a4H, B TOM YHCIIC B HOBOW HJIM HE3H
aKOMOIi cpefie ¥ B MEKAUCIUIUIMHAPHOM KOHTEK
CTe, C IPUMEHEHHUEM MaTeMaTHYECKHX, ECTECTBE
HHOHAYYHbIX, COLIHATbHO-DKOHOMHUUYECKHUX U TIPO
(heccHOHATBHBIX 3HAHUMA

OIIK-2 : Cnocoben pa3pabaTeiBaTh
OpHTHHAJIBHBIC AITOPUTMBI B TIPOTP
aMMHBIE CPEICTBa, B TOM YHCIIE C U
CIIOJIb30BaHMEM COBPEMEHHBIX MHT
CIUICKTYaIbHBIX TEXHOJOTHH, IS P
SIICHNS PO(EeCCHOHATIBHBIX 3a1a4

OIIK-2.1k : Pemaet mpogeccrnoHaibHbIC 33291
, UCIIOJIB3Ysl COBPEMEHHBIE HHTEIICKTYaJIbHBIC T
eXHOJIOTUH

OIIK-2.2k : OG0CHOBBIBAET BEIOOP COBPEMEHHBI
X UHTEJUICKTYAJIbHBIX TEXHOJIOTHIA M TIPOTpaMMH
Ol cpeibl IpH pa3paboTKe OPUTHHAIBHBIX IPOTP
aMMHBIX CPEJIICTB VISl peLIeHUs MPOodeCcCHOHATb
HBIX 33134

KOMHCTCHHI/ISI CUUTACTCA C(l)OpMHpOBaHHOfI Ha JaHHOM 3Tall€ B CJIy4ac, €CJIU IMOJIYYCHHBIC
PE3YyIbTAaThI 06yqu1/151 o AUCHUIIIIMHEC OLCHCHBI ITOJOXKHTCIBbHO (I[I/IaHa?,OH KPHUTCPUCB
OLICHUBAHUS PE3YJILTATOB o6yquH;1 GBaYTCHO», KYAOBJICTBOPUTCIIBHO», «XOPOIIO», «OTJ'II/IIIHO»).
B ClIydyac OTCYTCTBUSA IMOJIOKUTECILHOM OICHKKW KOMIICTCHLMA Ha JAaHHOM 3J3Tall€¢ CUYHUTaCTCsA

Hec(OPMUPOBAHHOM.

2 Iloka3aTe/iM OLEHUBAHUS IVIAHUPYEMBIX pPe3yJIbTAaTOB 00y4eHus:

Komnerenuus OIIK-1 «Cnocoben caMmocTosTensHO NpuoOpeTaTh, pa3BUBaTh U
INPUMEHSTh MaTeMaTHUECKHE, ECTECTBEHHOHAYYHbIE, COLIUaIbHO-3KOHOMHYECKNE U
npodeccroHaIbHbIE 3HAHUS AJIS PEIIeHUs] HECTaHIapTHBIX 3a/1a4, B TOM YMCJI€ B HOBOM MM
HE3HAaKOMOI1 cpesie U B MEXIUCHUIIIMHAPHOM KOHTEKCTE»

Ta6n1/1ua 2.1- KpI/ITepI/II/I OLCHKU MHAUKATOPOB JOCTUKCHUA KOMIICTCHIIUN

Kon u popmynmpoBka HHAMKAT
opa JOCTH)XEHHS KOMIIETCHIINT

Pesynbrar

Kputepun onjeHHBaHMS Pe3yIbT
aToB O0yJYCHUS

OIIK-1.2k : Pemaer Hectanaap

THBIE TIpo(ecCHOHAFHBIE 3212

YH, B TOM YHCJIE€ B HOBOM WJIM H

€3HaKOMOM CpeJie U B MEKIUCII

WTUTMHAPHOM KOHTEKCTE, C TP

MEHEHHEM MaTEMATHYECKHX, €C
TECTBEHHOHAYYHBIX, COIIUATILHO
-DKOHOMHUYECKHX U TPOPECCHO

HaJLHBIX 3HAHUH

CpPEeICTB ¥ METOJIOB TITyOOKOTO
00y4YeHHsI Ha OCHOBE HEHPOHHEI
X CeTel AJig aHalln3a U COBEpII
€HCTBOBAHWMSI OU3HEC-TIPOIECCO

ChopmupoBasiiieecs: 3HaHHE CP
€/ICTB ¥ METOJIOB TITyOOKOTO 00
YYEHUS] Ha OCHOBE HEHPOHHBIX
ceTel JUIs aHAIN3a U COBEPILIECH
CTBOBaHUS OM3HEC-TIPOIECCOB II
PEeANPUATHS

BBIOMPATH ApXUTEKTYPY TIyOOK
HX HEWPOHHBIX CETEH U UCIIOJIb
30BaTh CPEJCTBA UX IOCTPOCHU
g B R u Python amns ananmza u ¢
OBEpIICHCTBOBAHUS OM3HEC-TIP

PesynbraThl 00y4eHUs 10 TUCIUILIHHE
Ko | Tmu
I II
pe | pe
3- | 3-
Ta | Ta
PII 3H
4 aH
ue
B MIPEATIPHUSTHS
v
PI | me
5 HHA
e
OLIECCOB MPEIIPUITHS

CdopmupoBabieecs: yMeHUE B
BIOMpATh APXUTEKTYPY IIIyOOKH
X HEHPOHHBIX CETEH U UCIIOJIb3
OBAaTh CPEACTBA X IOCTPOCHUS
B R u Python mns ananmsa u co
BEPIIEHCTBOBAHUS OM3HEC-TIPO
LECCOB NPEANPUATUS




Cdopmuposasiiuiicss HaBBIK pa
3pabaThIBaTh MOJICIH TITyOOKHX
HEHUPOHHBIX CETEH ¢ NOMOIIbIO
cpencts R u Python

Ha | paspabarsiBaTh MOzEIH TIIyOOK
BBl | MX HEHPOHHBIX CETEl C MOMOILL
K pto cpencts R u Python

PI

Komnerenmus OIIK-2 «Cnioco6eH pa3pabaTbiBaTh OpUTHHAIBHBIE AJITOPUTMBI U
MIpOrpaMMHBIE CPEJICTBA, B TOM YHCJIE C UCIOJIB30BAHUEM COBPEMEHHBIX MHTEIJIEKTYAIbHBIX
TEXHOJIOTHH, UIsl pelIeHus MpodecCnoHaNbHbIX 3a7au»

Tabnuna 2.2 — Kpurepun orieHKd UHAUKATOPOB JTOCTHKEHHS KOMITIETCHITUU

PesynbraTel 00ydeHNUs 110 AUCIUIUINHE
Koz u gopmymupoka unaukar | Ko | Tu Kpurepuu ouenrnBanus pe3yibT
0pa JOCTMXKEHHS KOMIIETEHIIUI A o aToOB O0y4CHUS
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-2.1k : PemaeT mpocgeccro CdopmupoBasieecs 3HaHUE OC
OCHOBHBIX apXUTEKTYP UCKYCCT
HaJIbHBIE 331241, UCIIOJIB3Ys CO 3H . . HOBHBIX apXHTEKTYp HCKYCCTBE
P/ BEHHBIX HEUPOHHBIX CETEN U CP N o
BpPEMEHHBIC MHTEIJIJICKTyaJIbHbIC aH HHBIX HEHPOHHBIX ceTeil u cpex
1 €ICTB X noctpoeHus B R u Pyt
TEXHOJIOTUHU ue hon cTB ux moctpoeHus B R u Pytho
n
Cdopmuposagiiieecss yMeHUE U
VY | ucnonp3oBaTh COBpEeMEHHBIE CP
CIOJIb30BaTh COBPEMEHHEIE Cpe
PJl | me | emcTBa MOCTPOEHHS UCKYCCTBEH
. o JICTBA MTOCTPOCHUS UCKYCCTBEH
2 HU | HBIX HEMpOHHBIX ceTedl B R u P N N
o ython HBIX HEHpOHHBIX ceTed B R u P
ython
. ChopMHpOBaBILIHIiS HABBIK MET
IIpeIBapUTEIbHON TOATOTOBKH .
Ha 9 . 0JI0B NIPEBAPUTENBHON TOATOT
PO oOydJaromieit ¥ TeCTOBO BEIOOD . 9
BBI N OBKH 00y4aroIeil 1 TeCTOBOH B
3 OK JUTs1 00y4YCHHS HEHPOHHBIX C .
K e BIOOPOK [UTs 00yUYCHUST HEUPOH
HBIX CETeH
OIIK-2.2k : OGOCHOBBIBAET BHI CdopmupoBasmieecs: yMeHHE B
BEIOMPATH APXUTEKTYPY TITYOOK
60p COBPEMEHHBIX HHTEIUICKTY ., 2 BIOMPATh APXUTEKTYPY IITyOOKH
o VYV | ux HeHpOHHBIX ceTel 1 UCIONb o 2
AJIBHBIX TEXHOJIOTUHI U IPOTrpam X HEHPOHHBIX CETEH U UCIONb3
o P/l | me | 30BaTh cpeacTBa UX MOCTPOECHU
MHO# cpezbl IpH pa3paboTke o 0BaTh CPEACTBA UX MOCTPOCHUS
5 HU | g B R u Python ans ananmuza u ¢
PUTHHAIBHBIX IPOTPAMMHBIX C B R u Python nns ananusa u co
e OBEpPIIEHCTBOBAHMS OM3HEC-TIP
pencTB s perieHus npodeccu BEpIICHCTBOBAHMSA OU3HEC-TIPO
OLIECCOB MPEANPHUITUSA
OHAJBHBIX 3a/1a4 I[ECCOB MPEANIPHUATHUS
Cdopmuponasiieecs: yMeHue U
Y | ucnonp30BaTh METOABI 0OyUCHH bopmup y
. CHOJIB30BATh METOJIBI O0yUCHHS
PJI | Me | s HCKyCCTBEHHBIX HEHPOHHBIX C N
9 HCKYCCTBEHHBIX HEHPOHHBIX Ce
6 HHU | eTeil Ha OOJBIIKX BHIOOPKAX 1a .
Tel Ha OONBIIMX BHIOOPKAX JIaH
e HHBIX
HBIX
c(hOpMHUPOBABIIHECS 3HAHUE ME
METOOB OLIEHKH COCTOSIHUSA OU
TOJIOB OIIEHKH COCTOSIHUSI OM3H
3HEC-TPOLECCOB, OCHOBHBIX MO
3H . €C-IIPOLIECCOB, OCHOBHBIX MOJIE
PI Jiesield apXUTEKTYphl IPEANPUSIT o
aH JIe¥ apXUTEKTYphl IPEAIPUATHS
8 Ul 1 METOZIOB €€ COBEPIICHCTBO
ne . | ¥ MeTonOB ee coBepIIeHCTBOBA
BaHUS C NOMOIIBIO TEXHOIOTUI o
HUS C IOMOIIBIO TEXHOJIOTUH U
HCKYCCTBEHHOT'O MHTENIIEKTA
CKYCCTBEHHOT'O HHTEJIIEKTa
c(hopMupoBaBeIIeCs OLIEHUBATh
OLICHNBATh COCTOSIHUE OM3HEC-II
COCTOSTHHE OM3HEC-TIPOIIECCOB II
VY | poueccos npeanpusTus, coBep
PEnAnpusATHs, COBEPIICHCTBOBAT
P/l | me | mieHCTBOBAaTH MOJIENH APXUTEKT
b MOJIETTH apXUTEKTYPhI IPEIIp
9 HU | ypbI IpeaupUsATHS ITyTeM IPUM
. UATHA ITyTeM NPUMEHEHUS TeXH
e €HEHHS TEXHOJIOTHI HCKYCCTBE .
OJIOTHH NCKYCCTBEHHOTO MHTEI
HHOT'O MHTEJIICKTA.
JIEKTA.




PI1
10

Ha
BBI

HOI'O HHTCIIJICKTA.

aHaJIM3a COCTOSIHUSI OM3HEC-TIPO
LIECCOB IPEANPUSTHUS, COBEPLIE
HCTBOBAHUS MOJENEH apXUTEKT
YPBI IPEIPHUSITHS C UCIOTB30B
aHMEM TEXHOJIOTHH UCKYCCTBEH

chopMupoBaBLINIicsS HABBIK aHa
1M3a COCTOSIHUS OU3HEC-IIPoLeC
COB IPEIIPHUSTHS, COBEPIICHCT
BOBAHUSI MOZIETIEH apXUTEKTYP
BI IPEIIPHUSTHUS C UCIOTb30BaH
HEM TEXHOJIOTHH HCKYCCTBEHHO
IO HHTEJUICKTA.

3 IlepeyeHb OLIEHOYHBIX CPEACTB

Tabnuua 3amonHsIETCS B COOTBETCTBHH € paszesioMm 1 PaGodeii mporpaMmbl JUCIUATUTHHBL
(Moptyiist).

Tabmuna 3 — [lepedeHb OIIEHOYHBIX CPEICTB IO TUCIUTUTHHE (MOTYIIIO)

KonTponupyemble muiaHupyeMbIe pe3
YJIBTAThl O0ydeHHS

KoHTponmpyemble TeMBI 1
WCTIUTUTHEI

HaumeHOBaHME OLIEHOYHOTO CPE/ICTBA U TIP
encrasienue ero B POC

IMpomexyTouHas at

Texymmuii KOHTPOJIb
ym p TEeCTaLM

Ounas popma 0OydeHUS

P/

3HaHUE : OCHOBHBIX apXH
TEKTYp UCKYCCTBEHHBIX H
EHpPOHHBIX CETEH U CPEACT
B UX noctpoeHus BR u P

ython

1.1. OcHOBBI ITyOOKOT0 O
Oyuenus. Micropuueckue
teHaeHIMU. HeliponHbie
cetn. Mozienb UCKycCTBE
HHOT'O HEWpOHA. DJIEMEHT
apHBIA TEPIETTPOH.

KonrponbHas padot

Keitic-3agaua a

P12

YMeHHe : HCTIOTB30BAaTh C
OBpEMEHHEIEC CPEICTBA IO
CTPOCHUS NCKYCCTBCHHBIX
HeHpoHHBIX ceTei B R u P

ython

1.1. OCHOBHI TITyOOKOTO O
Oyuenus. Mcropuueckue
teHaeHIMH. HeliponHbie
cetd. Mozenb UCKycCTBE
HHOTO HeHpoHa. DJIeMEeHT
apHbII EpLUENTPOH.

KonrponbHas padot

Keitic-3agaua a

1.2. Bujpl akTHBAITMOHHBI
X (DyHKIHI UCKYCCTBEHHO
ro HelpoHa. ['pagueHTHbI
1 MeToJ1 00y4eHHsI.

Kontponsnas pabor

Keiic-3aqaua a

1.3. MHorocnoiiasie Heilp
OHHBIE ceTu. MeToa oOpa
THOTO PacHpOCTPaHEHHs
OIMNOKH.

Kontponsnas pabor

Keiic-3amaua a

1.4. PexyppeHTHBIE HEHPO
HHBIE CeTH.

Kontponsnas pabor

Keiic-3aqaua a

1.5. CépTOUHBIC HEHPOH
HBIE CETH.

Kontponsnas pabor

Keiic-3aqaua a

PJ13

Hagsik : mpegBapuTeTsHO
1 IOJITOTOBKK 00ydarome
1 ¥ TECTOBOU BBIOOPOK JIJT
g 00y4eHNsT HEHPOHHBIX C
eTeit

1.1. OCHOBHI TITyOOKOTO O
Oydenus. Mctopuueckue
TeHAeHIMU. HeliponHbie
ceTu. Mozienb UCKycCTBE
HHOT'O HeHpoHa. DIEeMEHT
apHbII NEpLUENTPOH.

Kontpomnsnas pador

Keiic-3agaua a

1.2. Buap! akTHBAIIMOHHBI
X (pyHKIHI HCKYCCTBEHHO
ro HelpoHa. ['pagueHTHbI
1 MeTOJT O0yUYCHHSI.

Kontponsnas pador

Keiic-3agaua a

1.3. MHorocnoiiabie Heilp
OHHEBIE ceTh. MeTox oOpa

Kontponsnas pador

Keiic-3agaua a




THOT'O PacIpOCTPAHCHHUS
OLIUOKH.

P14

3HaHHUE : CPEACTB U METO]
OB INTyOOKOTO 00YyUeHHs H
a OCHOBE HEHPOHHBIX CET

eif T aHaJM3a M COBEpLI
SHCTBOBaHHMs OH3HEC-TIPO

[ECCOB MPEIIPUSITHS

1.3. MHorocnoiiaslie Heilp
OHHBIC ceTU. MeToj 00pa
THOTO PacIpOCTPaHEHHs
OIITNOKH.

Keiic-3agaua

Kontponbnas pabor
a

1.4. PexyppeHTHBIE HEHPO
HHBIE CETH.

Keiic-3agaua

Kontponbnas pabor
a

1.5. Ceéprounsie HEWPOH
HBIE CETH.

Keiic-3agaua

KontponsHas pador
a

PJI5

YMeHue : BEIOUpaTh apXu
TEKTypy TITyOOKHX HEHpo

HHBIX CETCH M MCIIOJIH30B

aTh CPEACTBA UX MOCTPOE

Hus B R u Python s ana
JIn3a U COBEPIICHCTBOBAH
Ul OU3HEC-TPOIECCOB Mpe
I[HpI/IHTI/ISI

1.2. Buzpl akTUBaLIMOHHBI
X (pyHKIHI HCKYCCTBEHHO
ro HelpoHa. ['pagueHTHBI
1 MeTO/T O0yUYCHUS.

Keiic-3agaua

KontponsHas pador
a

1.3. MHorocnoiHsie Help
OHHBIC ceTh. MeTo 00pa
THOTO PaclpOCTPaHECHHS
OIITHOKH.

Keiic-3agaua

Kontponbnas pabor
a

1.4. PexyppeHTHBIE HEHPO
HHBIE CETH.

Ketic-3agaua

KontpomnbHas pabor
a

1.5. CBéprounble HEWPOH
HBIE CETH.

Keiic-3agaua

KonrponbHas padot
a

PJI6

YMeHHE : HCTIONb30BATh
METOJIbl O0OYYCHUSI UCKYCC
TBCHHBIX HEHPOHHBIX CET
eif Ha OONBIINX BEIOOpKAX
JaHHBIX

1.2. Buabl akTHUBaIlMOHHEI
X (pyHKIHIT HCKYCCTBEHHO
ro HerpoHa. ['pagueHTHBI
1 MeTo/T O0yUCHHS.

Keitic-3agaua

KonrponbHas padot
a

1.3. MHorocnoiHsie Help
oHHbIE ceTh. MeTtoz oOpa
THOTO PAaCIpPOCTPaHEHUS
OLIHOKH.

Keitic-3agaua

KonrpomnbHas padot
a

1.4. PexyppeHTHBIE HEHPO
HHBIE CETH.

Keitic-3agaua

KonrponbHas padot
a

1.5. CBépTouHble HEWPOH
HBIE CETH.

Keiic-3agaua

KonrpomnbHas pador
a

P17

Haggix : pa3pabaTsiBaTh
MOJIETH TITyOOKMX HEHpO
HHBIX CE€TEeH C TOMOIIBIO C
penct R u Python

1.2. Buapl akTUBAIIMOHHEI
X (pyHKIHIT HICKYCCTBEHHO
ro HerpoHa. ['pagueHTHbI
1 MeTo/T O0yUICHHS.

Keiic-3agaua

KonrpomnbHas pador
a

1.3. MHorocnoiHbie Help
oHHbIE ceTr. MeTos 06pa
THOTO PAacIpOCTPaHEHUS
OIINOKH.

Keiic-3agaua

KonrpomnbHas pador
a

1.4. PexyppeHTHbIE HEHPO
HHBIE CETH.

Keiic-3agaua

KonrpomnbHas pador
a

1.5. CépTOUHbIC HEHPOH
HBIE CETH.

Keiic-3agaua

Kontpomnsnas pabor
a

PII8

3HaHue : METOIOB OLIEHKHU
COCTOSIHUSI OM3HEC-TIPoIIe
CCOB, OCHOBHEIX MOJIEICH
APXUTEKTYPBI IPEATPHUIT
Ul ¥ METOJIOB €€ COBEpIIIe
HCTBOBAHUS C IOMOILBIO
TEXHOJIOTUI HCKYCCTBEHH
Or'0 MHTEJUIEKTA

1.1. OcHOBBI TITYOOKOTO O
OydeHus. Vctoprueckue
teHaeHuuu. Heliponusie
ceTd. Mozienb UCKYCCTBE
HHOTO HEMpoHa. DJIEMEHT
apHbIN NepUEenTpPOH.

Keiic-3agaua

Konrpomnbnas pador
a

PaS

Vmenue : OLICHUBATh COCT
OsIHHUEC 6I/ISHCC'HpOIl€CCOB

1.1. OcHOBEI TITyOOKOTO O
Oyuenus. Micropuueckue

Keiic-3agaua

Konrpomnbnas pador
a




IPEIPUSTHS, COBEPLICHC
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1.1. OcHOBHI TITyOOKOTO O
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cetd. Monenb UCKyCcCTBE
HHOT'O HelpoHa. DJIeMeHT
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4 Onucanue npouexypbl OlleHUBAHUS

KauectBo copmMupoBaHHOCTH KOMIETCHIIMA Ha JAaHHOM JTare OICHUBACTCS I10
pe3ysbTaTaM TEKYIIUX U IMPOMEKYTOUHBIX aTTECTAIlUI MPH MOMOIIU KOJUYECCTBCHHOMN OICHKH,
BBIPAXKEHHOU B Oaymax. MakcumanbHasi cymMMma OayuioB Mo IucuuIuiiHe (Moayino) paBHa 100
Oamnam.

. O1IeHOUHOE CPENICTBO

Bun yueOHoit nestens
. Hror

HOCTH KonTtponbHas pabora Keiic-3aganue o
Jlexuun 10
CamocrosiTenbHas pab 20 10
ora
IIpomeskyroynas arre 40 40
CTarys
IIpakTudeckue 3aHUAT 40 40
ust
HWtoro 40 60 100

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

Cymma 6amio
™ s O1eHKa 110 TPOMEXx
YTOYHOH aTTecTaIu XapakTepucTHKa KauyecTBa C(hOPMUPOBAHHOCTH KOMITETEHIINT
MO TUCIUILIA "
HE
CTyzeHT IeMOHCTPHpPYET CHOPMHUPOBAHHOCTH JUCIMILTHHAPHBIX KOMIICTECHIINH, 00Ha
PY’KHBaeT BCECTOPOHHEE, CHCTEMATHIECKOE U TITy0OKOe 3HaHNe y4eOHOro MaTeprana
o191 510 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEpPaTypy ¥ 3HAKOM C JOMOJHHUTEIBHON JIUTEPaTypoii, pekoMe
«OTJINYHOY HJ/IOBaHHOU IPOTPaMMOii, yMmeeT CBOOOIHO BBIMOJIHATE NPAKTHYECKHE 3aJaHusl, P
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONIEpHPYET NPHOOPETEHHBIMH 3HAHUSAMH, YME
HUSIMH, IPUMEHSIET HX B CUTYALIMSIX MOBBIICHHON CIIOXKHOCTH.
CryzieHT IeMOHCTpUpPYET CPOPMHUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETEHIUN: OCHO
ot 76 110 90 «3a4TeHO» / BHBIC 3HAHUS, YMEHUS OCBOCHBI, HO JIOIyCKAIOTCSl HE3HAUUTEIbHBIC OIIHOKH, HETOUH
«XOPOIIO» 0CTH, 3aTPYAHECHUS TP aHATUTHYECKUX OTIepaNsX, HepeHoce 3HAHUI U yMeHHUi Ha H
OBbI€, HECTAHIAPTHBIE CUTYAIHN.
CTyzieHT AeMOHCTPHPYET CPOPMHUPOBAHHOCTD TUCHUIUIMHAPHBIX KOMIIETCHIIMI: B X0
«3a4YTCHO» / J1€ KOHTPOJIbHBIX Mepoan/me‘/'l JOITYCKarOTCs 3HAYUTEIIbHbIC O]_IJI/I6KI/I, TMPOSABJIACTCA O
oT 61 o 75 «yIIOBJICTBOPUTENb | TCYTCTBHE OTIENbHBIX 3HAHUI, YMEHUH, HABBIKOB 110 HEKOTOPHIM AUCIUIUIMHAPHBIM K
HO» OMIIETEHIUAM, CTYACHT HUCIBITBIBACT 3HAYUTCIIbHBIC 3aTPYAHCHUSA IPU OTIEPUPOBAHN
Y 3HAHWSIMH M YMEHHSIMH IIPH X ITEPEHOCE Ha HOBBIE CHTYAIIHH.
«He 3a4TeHO» /
v CTyACHTa HE C(bOpMPIpOBaHbI JUCHUIUTMHAPHBIC KOMIIETCHIIUU, ITPOABJIACTCA HEA0OC
ot 41 1o 60 «HEYIOBJIETBOPUTE % o
TaTOYHOCTH 3HAHUM, YMEHUHU, HABBIKOB.
JIBHO»
«HE 3aUTCHO» /
JlucuumnHapHbIe KOMITIETEHIINN He copMHUpoBaHs!. [IposBisercs moiHoe wiM Ipak
ot 0 1o 40 «HEYJOBJIETBOPHUTE o o
bHOY THUYECKH MTOJTHOE OTCYTCTBHE 3HAHHH, yMEHUI!, HABBIKOB.




S IlpuMepHbIE OLIECHOYHBIE CPeACTBA

5.1 Ilpumepsnl 3aaHNii JJIA BBINOJTHEHHS KOHTPOJIbHBIX padoT

1. KakoBbI OCHOBHBIE KOMIIOHEHTHI MOJiesid HelipoHa Mak-Kamnoka—IIurrca u KakoBbI MX
byHKIUN?

2. KakoBo HazHaueHue Broporo ciogd B MHC Xsmmunra?

3. B 9em cocTouT rinaBHas 0COOCHHOCTh CBEPTOYHBIX HEHPOHHBIX ceTel?

Kpamkue memoouueckue ykaszanus

KonTponbHast paboTa MpOBOAUTCS B IJIEKTPOHHOW (opMe BO BpeMsi TMOCIEIHEro B
y4eOHOM MEePHOJIe MPAKTUYECKOTO 3aHSITHS.

Konponpenast pabora cocrout u3 20 TecToBBIX 3amaHuMii. Bo Bpems mnpoBeieHHUs
KOHTPOJIbHOM HE JIOMYCKAETCsl UCIOIb30BaHNE BHEIIHUX HHPOPMAIIMOHHBIX PECYPCOB.

Illxana oyenku

OneHka Banssr Onucanue

5 46-60 IIpoleHT MpaBUIbHBIX OTBETOB OT 76% 10 100%
4 3145 ITpoueHT mpaBUIbHBIX 0TBETOB OT 51% 110 75%
3 16-30 ITpoueHT paBUIIBHBIX OTBETOB OT 26% 10 50%
2 0-15 IIponeHT npaBUIBHBIX OTBETOB MeHee 25%

5.2 3apanus nJs1 penleHus Keiic-3agaum

Tema 1. JluckpeTHbIil alrOpUTM 00yUEHHS] HEUpOHA

Tewma 2. I'pagueHTHBIN METO 00yUeHUS HEMpOHA

Tema 3. OOydyeHHe MHOTOCIOMHONH HEWPOHHOW CETH METOJOM  OOpaTHOTO
pacmipocTpaHEeHUs OLITUOKH.

Tema 4. ITocTpoenue HelipoHHBIX ceTei B Python m R

Tema 5. PexyppentHble HelipoHHbIe ceTu Xonduiuga u XoMMUHTA.

Tema 6. [TocTpoeHne cBepTOYHBIX HEHPOHHBIX ceTeil B Python u R.

Kpamkue memoouueckue ykazanus

[IpakTnueckue Kelc-3aJaHUsl BBIIOJIHAIOTCS IOJl PYKOBOJCTBOM IpENoJaBaTelis,
KOTOPBIA MTOKA3bIBAET OCHOBHBIE IIArM, TEXHUKHU U IPUHLUIIBI PEIICHUS TEKYyIEH Keilc-3a1aun.
Ot4er cTyJeHTa O BBIIOJHEHUU MPAKTUYECKOW padOThl COCTOUT B NEPAOCTABICHUH CKpPHUIITA
(mporpaMMHOro Kojia) OOBSCHEHUH JIOTMKM pelIeHHs KaXAOH 3aJaud U TOJyKYEHHBIX
pe3yNbTaToB.

IIpenogaBaTens OLICHMBAET BBIIIOJHEHUE CTYJEHTOM KaXKIOTO 3aJaHUS II0 KayeCTBY
00BSICHEHUS M OTBETaM Ha BO3HMKAIOIIME Y MPENOoIaBaTeNsl BOIPOCHI 10 TEME TEKYIEeH paboThl.

Llkana oyenxu

OneHka bansl Onucanue

5 3140 ITporeHT mpaBUIBbHBIX 0TBETOB OT 76% 10 100%
4 21-30 ITporeHT MpaBHIBHBIX OTBETOB OT 51% 10 75%
3 11-20 ITpoueHT mpaBUWIIBHBIX OTBETOB OT 26% 10 50%
2 0-10 IIpoueHT MpaBUIBHBIX OTBETOB MeHee 25%




DPOC u xkaroun g POC
no aucuunanHe «McKyccTBeHHbII HHTEJIEKT U IIy00oKoe o0yueHune»

5.1 TecT U «KJIHOYM» ¢ KOMMEHTAPUSIMH

1. KakoBbl OCHOBHBIE KOMIIOHEHTHI MOJieNin HelipoHa Mak-Kannoka—IIurrca u kakoBbl X
byaKIUNA?

a) Beca, cymmarop, oporosast GyHKIIHsI — Beca ONPEACIISIOT 3HAYMMOCTh BXOJIOB, CYMMATop
BBIUHUCIISAET B3BEILIEHHYIO CYyMMY, IOPOroBasi (yHKIIMs aKTUBALMK BbIaeT OMHAPHBIN BBIXO/.
b) Bxozpl, BBIXO/IbI, SAPO — BXOBI IEPEIAIOT JaHHbIC, BHIXOBI (DOPMHUPYIOT PE3YIbTaT, SIPO
BBITOJIHSET BBIYMCIICHUS.

C) AKCOH, ICHAPHUTHI, CHHAIICHI — aKCOH TepeaeT CUTHAI, JICHIPUTHI IPUHUMAIOT CUTHAJIBI,
CUHAIICBI PETYJIUPYIOT CBSA3b.

d) Heiiponsl, ciiou, CBsI3u — HEHPOHBI 00padaTHIBAIOT JaHHBIC, CJIOU TPYIIIUPYIOT HEUPOHBHI,
CBSI3U IIepeiatoT HHPOPMALHUIO.

IIpaBuabHbIi oTBeT: a) Beca, cymmarop, moporosast pyHKIUS — Beca ONPEAEISIIOT 3HAYMMOCTb
BXOJIOB, CYMMAaTOp BBIYUCIISET B3BEIIEHHYIO CYMMY, OPOroBasi GyHKIMs aKTUBALIUY BbIAeT
OMHApHBII BBIXOI.

2. KaxoBo HazHauenue Broporo cinosi B MHC Xsmmunra?

a) BrruunciieHne eBKIINI0BA PACCTOSHUS MEXK/TY BXOJIHBIM BEKTOPOM U ATAJIOHHBIMH 00pa3aMH.
b) Onpenencare HOMepa HEHpOHA-TIOOCIUTENSA, COOTBETCTBYIOIIETO HAMOOJIEE TOXOKEMY
STAJIOHY.

€) Hopmasnu3ariust BXOAHBIX JaHHBIX 15 00JI€e TOYHOTO CPAaBHEHHUSI.

d) Ycrpanenue myMoB BO BXOJHOM CHTHAJIE.

[IpaBuabHbli oTBeT: b) OmnpeneneHre Homepa HelpoHa-mooeIuTeNsl, COOTBETCTBYIOIIETO
HauboJee MOX0KEeMY 3TaJIOHY.

3. B 4em cocTouT rinaBHas 0COOEHHOCTh CBEPTOUHBIX HEHPOHHBIX ceTel?

a) Mcnonb30BaHue MOJTHOCBSA3HBIX CIIOCB TSI KiacCH(DUKAIINH.

b) [IpumeHeHne cBepTOYHBIX QHIBTPOB JJIsl aBTOMATUYECKOTO BBIJICTICHHUS JIOKATbHBIX
IIPU3HAKOB.

¢) PaboTa TONIbKO C OJJHOMEPHBIMHU TAHHBIMH, TAKUMU KaK BPEMEHHBIC PSIIbL.

d) OrcyrcTBHE HEOOXOAUMOCTH B O0OYUCHHH C YUUTEIIEM.

IIpaBuabHbiii oTBeT: b) [IprMeHeHne cBepTOYHBIX (PUIBTPOB AJIsi aBTOMATUYECKOTO
BbIJIETICHUS JIOKAJIbHBIX TPU3HAKOB.

4. Kakoil Tl akTUBalMOHHON (DYHKIIMH Yallle BCETO UCIOJIb3YETCS B BBIXOJIHOM CIIO€
HEHpPOHHOM ceTH s 3a7a4u OMHApHOU Kiaccupukanum?

a) ReLU (Rectified Linear Unit)

b) Curmonna

¢) l'unepOonuueckuii TanreHc (tanh)

d) Jluneiinas pyHkums

[IpaBuabHbli oTBeT: b) Curmounia

5. Yto takoe ¢ynkius noteps (loss function) B HEHPOHHBIX ceTIX?



a) Merpuka, OLCHUBAOIIAsl TOYHOCTh MOJICIIN HA TECTOBBIX JTAHHBIX

b) dynkuus, koTopas mrpadyer MOAEIH 32 OUIMOKHU B MPEACKa3aHUSIX BO BpeMs 00yUeHHUs

C) AJITOPUTM ONITUMHU3AIMH BECOB HEHPOHHOW CETH

d) ®yHKUMS aKTUBAIIMK B CKPBITBIX CIIOSX

IIpaBuiabHbIi oTBeT: b) OyHKIMS, KOTOpas ITpadyeT MOAEIH 3a OIMUOKH B MPEICKA3aHUSIX BO
BpeMsi 00yUueHUs

6. Kakoit anroputm 00ydeHHUs UCTIOIB3YETCS JJII HACTPOHKH BECOB B MHOTOCIIOWHOM
nepuenTpoHe?

a) Metox onopHbIX BekTOpoB (SVM)

b) Meton k-6mmxaiimux coceneit (k-NN)

¢) O6parHoe pacnpoctpanenue omunoku (Backpropagation)

d) ['eHeTnyeckuii aIropuT™M

IIpaBuabHbIi oTBeT: ¢) OOpaTHOE pacnpocTpanenue ommoku (Backpropagation)

7. Yto nenaet cioit mynunra (pooling) B CBEpTOUHON HEHPOHHOMU ceTH?

a) YBenuuyuBaeT pa3MEepHOCTh KapThl IPU3HAKOB

b) YMenbiiaer pa3MepHOCTb KapThl PU3HAKOB, COXPAHSISi BAKHBIC 0COOCHHOCTH

c) [Ipumensier HenmMHEHHOE TPeoOpa3oOBaHUE K JAaHHBIM

d) doGasiisieT mrym K JaHHBIM JUTSL PEryJIIpU3aLUum

IIpaBuibHbBIA 0TBeT: b) YMEHbIIACT Pa3MEPHOCTH KAPThl MPU3HAKOB, COXPAHSS BaKHBIC
0COOCHHOCTHU

8. Kakoit mapameTp omnpesenser CKOpoCTh 00yYEHHS B TPaIEHTHOM CITycKe?
a) Learning rate

b) Batch size

¢) Momentum

d) Dropout rate

IpaBuabHbIii oTBeT: @) Learning rate

9. Uto Takoe "nepeoOyuenue" (overfitting) B KOHTEKCTe HEHPOHHBIX ceTei?

a) Mogernb CIHIIKOM XOpOIIO 00y4aeTcsi Ha TPEHUPOBOYHBIX JaHHBIX, HO IUI0X0 0000IIaeTcs Ha
HOBBIE JJaHHbIE

b) Mozesnb He MOKET TOCTHYb BBICOKOW TOUHOCTH Ha TPEHUPOBOYHBIX JTAHHBIX

C) Moenb 00y4aeTcst CIIUIIKOM MEIJICHHO

d) Mogens ciydaitHpIM 00pa3oM MEHSICT CBOM TIPEICKa3aHHsI

IIpaBuabHbIH 0TBeT: a) MOENb CIUIIKOM XOPOIIO 00y4aeTcsi HA TPEHUPOBOYHBIX JAHHBIX, HO
IUI0XO 00001aeTCsl Ha HOBBIE JAHHBIE

10. Kakoit MmeTos moMoraetr 60poThes ¢ nepeoOyuyeHreM B HEMPOHHBIX CeTsAX?
a) YBenn4eHue KOJIMYECTBA CIIOEB

b) YBenuuenue learning rate

c¢) Dropout

d) YMeHbIlieHHE KOJTMIESCTBA TOX 00YICHHUSI

IMpaBuabHbiii oTBeT: C) Dropout



11. Yro Takoe "smoxa" (epoch) B 00yueHun HEUPOHHOU ceTr?

a) OaHO OOHOBJICHHE BECOB CETH

b) ITonHbIi POXO/ IO BCEM 00YYaIOIIUM JaHHBIM

c) [Ipoxox mo ogHOMY OaTuy JaHHBIX

d) TectupoBanue MoIe/IH Ha BAJIUIAIIMOHHOM Habope

IIpaBuiabHbIi oTBeT: b) [ToTHBIN MPOXO/ MO BCeM 00yUYaOIMNUM JTAaHHBIM

12. Kakoii T HEMpOHHOM ceTn Hanbosee MOIXOIUT A1 00pabOTKHU MOCIIEI0BATEILHOCTEH
(HarpuMmep, TeKCTa UM BPEMEHHBIX PsiI0B)?

a) Ceeprounas HeriponHas cetb (CNN)

b) PexyppentHast Hefipornas cetb (RNN)

c) [onuocBszHas HeliponHas cetb (MLP)

d) Cers Xondunma

IIpaBuabHbIi 0TBeT: b) PexyppenTtHas HelipoHHas ceTh (RNN)

13. Kakoii alropuT™ ONTHMHU3AIMHA YaCTO UCIIOIB3YETCS BMECTO CTAHIAPTHOIO TPAAMEHTHOTO
CIIycKa B ITyOOKOM 00yueHuun?

a) Meroj OKalIIuX coceei

b) Anroputm Apriori

c) Adam

d) depero pemienunii

IIpaBuiabHbIi oTBeT: C) Adam

14. Yro Takoe "batch normalization" B HEHpOHHBIX CEeTIX?

a) Hopmanusanust BXOIHBIX JaHHBIX TIEpe] Mo1aueii B CETh

b) Hopmanu3aius ak THBAIHiA B CKPBITBIX CIIOSIX VIl YCKOPSHHUS 00yUeHHs

C) YMeHblieHHE pa3Mepa 6aTda BO BpeMst 00 yUCHHSI

d) ABromaruueckuii moabop learning rate

IIpaBuabHbIi oTBeT: b) HopManu3zanus akTuBaiuil B CKPBITHIX CIIOSIX JUIsl yCKOPEHUS
o0y4deHus

15. Kakoii THIT apXUTEKTypbl HEHPOHHOW CETH MCIOJIB3YETCs JUIsl TeHepaIlii HOBBIX JaHHBIX,
MOXO0XKHX Ha 00y4aroIlyro BHIOOPKY?

a) Ceeprounast HeiiponHast ceTb (CNN)

b) I'eneparuBHO-cocTszaTenbHas ceth (GAN)

C) PexyppenrHast HeiiponHas ceth (RNN)

d) Asrokoauposinuk (Autoencoder)

IIpaBuabHbIi oTBeT: b) ['eHepaTuBHO-cocTs3aTenbHas ceTb (GAN)

16. Yro nenaet pyHkius aktupauu ReLU?

a) Bozpamiaer 1, eciiu BX0J1 MONOXKHUTENBHBIH, U 0, €CITH OTPHIIATEIbHBIH

b) Bo3Bpamaer BX0/1, €CIIM OH MOJIOKHUTENBHBIH, U 0, €CITH OTpHLIATETbHBIN

) BosBparaer curmon iy oT BX0oa

d) Bo3Bpaimaet runepOoIMYecKuil TAHTCHC OT BXO/a

IIpaBuabHbIH 0TBeT: b) Bo3BpariaeT BX0/1, €CJIM OH MOJIOKUTENBHBIN, U 0, ecu
OTPHULATEIbHBIN



17. Kak Ha3pIBaeTCs MpoIiecc yMeHbIeHus learning rate Bo BpeMst 00yueHus?
a) Dropout

b) Learning rate decay

c) Batch normalization

d) Gradient clipping

IpaBuasHbiii oTBeT: b) Learning rate decay

18. Kakoii ThIm HEMPOHHOM CETH MCTIOIB3YETCS IS 3a7a4 CErMEHTAIlU U300paskeHM?
a) ITonuocsi3Hast HeliporHas cetb (MLP)

b) Cers Xonduiia

c) U-Net

d) [epuenTpon

IpaBuabubiii oTBeT: C) U-Net

19. Yro Takoe "attention mechanism" B HEHpPOHHBIX CEeTIX?

a) Metoz, Mo3BOJISIONIMIA CeTH (POKYCHPOBATHCS HA HANOO0JIEe BAXKHBIX YaCTSIX BXOIHBIX JaHHBIX
b) Merox yckopenust o0y4eHus 3a cueT yBeanueHus learning rate

C) Metox 60pb0bI ¢ TIepeodyueHrEM

d) Meroj Bu3yanu3anuu BeCOB HEUPOHHOM ceTH

IIpaBuiabHbBIH 0TBeT: a) MeTo, N03BOJIAIOIINI CETH (POKYCHPOBATHCS HAa HanboJiee BaXKHbBIX
YaCTSAX BXOJHBIX JAHHBIX

20. Kakoli MeTpHKoOI YaIle BCEro OIEHUBAIOT Ka4eCTBO MOJICIH B 3ajjauax Kiaccudukanuu?
a) CpennekBaapaTtuueckas ommbka (MSE)

b) Accuracy (TouHOCTB)

¢) Koaddunuent xoppensuuu [Tupcona

d) Mean Absolute Error (MAE)

IIpaBuabHbIH 0TBET: b) Accuracy (TOYHOCTB)

5.2 Knroueii 111 keiic-3aqanus (MPOEKTHOTO 3aJaHUA)

Kpurepuii Onucanne

OrneHka KOPPEKTHOCTH BBIOOpa MaHHBIX B
AHanu3 Habopa JaHHBIX A 33Ja4d
3aBHCHMOCTH OT 33/1a4¥l KJIaCCU(PUKALUU WU

MAaIIMHHOTO O0yUYeHus
perpecum.

AHanu3 CTPYKTYpBI JAHHBIX s | OueHka cOanaHCUPOBAaHHOCTHU Habopa
KOPPEKTHOI'O OLICHHUBaHUA pe3yibTara | JaHHbIX, H606XOI[I/IMOCTI> KaJIupOBaHUA,
00y4YeHHs MOJIeNN CTaHJAPTU3ALMH U KOJUPOBAHMS TPU3HAKOB.

B 3aBHCMMOCTH OT NOCTaBJICHHOM 3aaa4u,
Opl" aHu3alus HaGOpOB JaHHBIX JJIA
pa36I/IeHI/IC HCXOAHOI'0 Ha60pa JaHHBIX Ha
06yqa}01uy10 U BaJIMAAIIUOHHYIO BLI60pKI/I,

OopraHu3aIus KpoCCBaIUIAINH.

YCIENMHOTO O0y4YeHUs] MOJeNu HEeHpOHHOM
ceTu

B 3aBucumocTM OT pemaemMoil 3agayu U
Boi6op CTpyKTypbl BXOJOB U BBIXOJAOB | CTPYKTYpPbl JaHHBIX, BHIOOD M OOOCHOBaHHUE
MOJIEJI HEUPOHHOU CETH. (GopMBI BXOAHOTO M BBIXOJHOTO TEH30POB
MOJICJIA HEUPOHHOU CETH




Br16op MeTo10B 00yueHus, HEeNeBbIX METPHUK
U  (QYHKIUMH TOTeph B 3aBUCHUMOCTH OT
pemaeMon 3a1auu.

B 3aBucuMocTH OT pemaeMod  3aaaud,
BEIOpaTh U OOOCHOBaTh BBIOOp (PYHKIIHH
MOTEPh, I[EJIeBbIE METPUKU U METOJ cOydeHus

MOACIIHN.

Br16op 1 000CHOBaHHME CTPYKTYPBI CKPBITBIX
CJIOEB HEUPOHHOU CETH

B 3aBHCHMOCTH OT CIOXHOCTH 3aBUCUMOCTEN
U HUHQOPMALMOHHOTO  MHOrooOpa3usi B
JTAHHBIX, BBIOOD u
ONTUMAJIFHOTO KOJMYECTBAa CKPBITHIX CJIOEB

o0ocHOBaHUE

HEUPOHOB U KOJUYECTBO HEMPOHOB B KAXKJIOM
ClIoe, a TaKXKe BUJ aKTUBAIMOHHBIX ()yHKITHIA.

CTPYKTYpE,
HMIIUPHUYECKOTO  OOOCHOBAHMS,

B 1menom 10 JOCTaTOYHO
Ipyd  3TOM
HEOOXOIMMO YMETh OOBSICHATh Ha3HAUYCHUE U
MIPUHITUAIT PAOOTHI KaKJIOTO HCIIOIH30BAHHOTO

ajeMeHTa (B T.4.) CJIOSI.

IIpuMeHeHne CpeAcTB MOBBILIECHUS KadyecTBa
paboThl MOIETU HEMPOHHOMN CETH.

Hcnonb3oBanue CpCaACTB IIPOPECIKUBAHUS

CJIOEB HEUPOHHOMU CeTu, METOJI0B

peryisipuzanuud s 00peObI ¢ 3P derTom
nepeooy4eHust

MOACIHN u ITOBBIIIICHUA

KadyeCcTBa (bYHKIII/IOHI/IpOBaHI/Iﬂ MOACIIH.

Hcnonb3oBanue HHCTPYMCHTApUsA
ayrMCHTallun Ha60pa JaHHBIX B 3aJa4c

MAalIMHHOI'O 3pCHUMA

B 3agavyax MalmMHHOIrO 3p€HUA YMCHHC

PCUIUTDb np06ﬂeMy HEOOCTaTKa o6yqa}0mnx

IIpUMCPOB Ha OCHOBC HHBApHUAHTHBIX
Hp606p330BaHHﬁ HCXOJHBIX JaHHBIX C
HUCIIOJIB30BaHHUEM CIICHUAJIM3UPOBAHHOI'O

IIPOrPaMMHOI'0 UHCTPYMEHTApUS




	rpd0_0.pdf
	rpd0_2.pdf
	rpd0_4_0.pdf

