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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" sBisercst momydeHue 3HaHMH B OOJACTH TEOPETHUYECKUX OCHOB
ri1y0OKOro oOy4eHHsI U OCHOBHBIX MOJieIell HEMPOHHBIX ceTell, UX pYHKIMOHUPOBAHMS, a TAKKe
Croco0ax ux MPaKTUYECKOr0 IPUMEHEHHUS.

3ajayaMy OCBOCHMSI JUCLMIUIMHBI SIBJSIFOTCS OBJAJACHHE HABBIKAMU IIOCTPOCHUS
MCKYCCTBEHHBIX HEHPOHHBIX CETEH M MPOrpaMMHUPOBAHMSI MPOLELYPHl UX OOYUYEHMs, a TaKkKe
W3Y4YCHHE OCHOBHBIX IOJXONOB M METOAOB IIOCTPOCHMSI HEUPOHHBIX CETEH, B TOM YHCIE
CBEPTOYHBIX, C HCIIOJIb30BAaHUEM CPEACTB s3bIKOB Python u R.

[TnanupyembIMH pe3ysibTaTaMyu 00y4EHUS MO AUCLUILIMHE (MOLYJIIO), SIBJIAIOTCS 3HAHUS,
yYMEHMsI, HaBbIKU. [lepeueHp IIaHupyeMbIX pe3ysIbTaToB OOydeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECEHHBIX C IJIAHUPYEMBIMH pe3yJbTaTaMU OCBOEHHUS 00pa3oBaTEeNbHONW IPOrpPaMMBI,

npezcTaBieH B Tabnuue 1.

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

Pe3ynbraThl 00y4eHuUs MO TUCIUITIMHE
Kon u Konn
Haspanue (dhopmyarpoBKa
OIIOII BO, opmynHpoBKa HHIUKaTOpa Koz
COKpaIIeHHOC KOMIIETCHIINN JOCTHIKCHUSA peE3yiib cDOpMyJ'H/IpOBKa pe3yiibTara
KOMITETEHIINN
TaTa
38.04.05 OIIK-3 : Criocoben | OIIK-3.1k : Ymenue | npoBoauts ananu3 UT-
«busnec- MIPUHUMATh Hcnons3yer MIPOEKTOB Ha MPEANPUITHH
nHdopmaruka» | pemenns, CHCTEMBI Y BHE/IPSITh MHHOBAIINH B
(M-BN) OCYLIECTBJIATH HCKYCCTBEHHOTO obxactu UT Ha ocHOBE
CTpaTernieckoe MHTEJJIEKTa B HCKYCCTBEHHOTO
IUTAHUPOBAaHHE U paMKax MHTEJIIIEKTa, AITOPUTMOB
MIPOTHO3UPOBAHNE B | cTpaTerm4ecKkoro MAaIIHHOTO 00yYeHNUs
po(eCCHOHATPHON | TITaHMPOBaHUS U P1 3HaHUE | METONOB U MPOLERYP
JeSITeIbHOCTH C MIPOTHO3UPOBAHUSA B aHaJM3a MPOEKTOB Ha
HCTIOb30BaHUEM npodeccuoHaTbHOM NPEINPHUATHN U BHEIPEHUS
COBPEMEHHBIX JIESITEIIBHOCTH nHHOBAIWi B obsnactu UT
METOJIOB U Ha OCHOBE MCKYCCTBEHHOTO
IIPOTPaMMHOTO HMHTEJUIEKTa
HHCTPpYMEHTapUs P13 HaBrik | BbIONIHEHUS aHanK3a
cbopa, 06paboTkH 1 WHHOBAIIMOHHOMN
aHann3a JIaHHBIX, JIEATENLHOCTH
HHTEJJIEKTYaIbHOTO NIPEANPHUATHS, BHEAPCHUS
000pynoBaHusI U WHHOBAIIMHA Ha OCHOBE
CUCTEM HCKYCCTBEHHOI'O
HUCKYCCTBEHHOT'O HHTEJJIEKTA, alTOPUTMOB
HHTEJIICKTA MAaIIMHHOTO 00YYCHHUS
OIIK-3.2k : PJI3 HaBpik | BeITIONIHEHMS aHaNM3a
Hcnonp3yer MHHOBAIIMOHHOM
METO/IbI, MOJIEIIH, JIeSITEIIEHOCTH
QJITOPUTMBI, TPEANPUSTHS, BHEIPEHHS
TEXHOJIOTHH U WHHOBAIIMI HA OCHOBE
HHCTPYMEHTAJIbHBIE HCKYCCTBEHHOTO
CpezIcTBa s WHTEJUIEKTA, aJJTOPUTMOB
paboTsI ¢ MAaIIMHHOTO 00yYeHNUs
GonpIIMMu PJI7 | 3uanue | MeTon0B OOyUYeHMs
JAHHBIMH JIS HCKYCCTBEHHBIX
MOJAEPIKKH HEHPOHHBIX ceTel Ha
CTpaTEerHuecKux GoJbIINX BEIOOPKAX
YIIPaBIEHYECKUX JIAaHHBIX
perueHni PJI8 | YmMenue | mcrosib3oBaTh METOIBI
00y4eHUsI HCKYCCTBEHHBIX




HEWPOHHBIX CETEl Ha
OOoNBIIMX BBIOOPKAX
JTAHHBIX

[IKB-1 : Crocoben | ITKB-1.1xk: Ywmenne | npooauts anamms UT-
YOPaBIATH OcymecTBuser MIPOEKTOB Ha MPEAIPUITHH
pa3BUTHEM HCCIIECIOBAHUS TI0 1 BHEJIPATh MHHOBAIINH B
ApPXUTEKTYPhI AQHAJIN3Y U MIOUCKY obxactu UT Ha ocHOBE
TIPEIIPUATHS HOBBIX MOJIENICH U HCKYCCTBECHHOTO
METOJ/IOB MHTEJJIEKTa, allTOPUTMOB
COBEPIICHCTBOBAHUS MAIIMHHOTO 00yYCHUS
ApXUTEKTYPbl P14 3HaHWE | METOJOB OLICHKHU
MPEANPUATHS U cOCTOsIHUS OU3HEC-
pazpabaTbIBaeT HPOLIECCOB, OCHOBHBIX
CTpaTeruio ee MoOJIeNiel apXUTEKTYPbI
pa3BUTHA MPEANPUITHS U METOJIOB €€
COBEPILEHCTBOBAHUS C
TTOMOIIIBIO TEXHOJIOTHI
HCKYCCTBEHHOTO
HMHTEIJICKTa
PJ16 HaBpik | aHanu3a cocTossHUs OU3HEC-
MIPOIICCCOB MPEITIPUATHS,
COBEPIICHCTBOBAHMS
MoOJIeNIeH apXUTEKTYPHI
MIPEATIPUATHSI C
HCIIOJIb30BaHUEM
TEXHOJIOTU I
HCKYCCTBEHHOT'O
WHTEJJIEKTA.
IMKB-2 : Criocoben | IIKB-2.1k: P/l 3HaHUE | OCHOBHBIX apPXUTEKTYp
BBIOHpATH U Hcnone3yet u HCKYCCTBEHHBIX
OCYLIECTBIIATh COBEPILIEHCTBYET HEWPOHHBIX ceTel U
palHoHaIbHEIC METOJIbI, MOJICIIH, CPEICTB UX MOCTPOCHHA B R
pewenus o MIC u AITOPUTMBI, u Python
UKT nns TEXHOJIOTHH U P2 | YMenue | ncrnoms3oBaTh
YIpaBJICHUS HHCTPYMEHTAJIHHBIE COBpPEMCHHBIC CPEACTBA
OpraHM3aIlsIMK Ha | cpeicTBa uis MTOCTPOCHHS
OCHOBE OOJIBIIIHX paboTHI ¢ HCKYCCTBEHHBIX
JaHHBIX 60IbIIIMH HEHpOHHBIX ceTel B R u
JNaHHBIMU Python
PJI3 HaBpik | BeITIONIHEHMS aHaNMM3a
MHHOBALIMOHHON
JIeATETbHOCTH
MIPEANPUSITHSI, BHEIPECHHUS
WHHOBAIIMI Ha OCHOBE
HCKYCCTBEHHOTO
WHTEJIJIEKTA, alTOPUTMOB
MAaIIMHHOTO 00YYCHHUS
TIKB-2.2x : P14 3HaHKe | METOMOB OLIEHKH
PaspabatsiBacT COCTOSTHUS OM3HEC-
TEXHHYECKHE MIPOIIECCOB, OCHOBHBIX
MIPOEKTHI B chepe MoJIeNIe apXUTEKTYPhI
HUT, no3Bositoiue MPEANPUATHS. U METOJIOB €€
aHAJIM3UPOBATH U COBEPILEHCTBOBAHUS C
HCII0JIb30BATh MTOMOIIBIO TEXHOJIOT U
OoJbIIIE JAHHBIE B HCKYCCTBEHHOTO
yIpaBlIeHUH WHTEJIJIEKTa
OpraHuzaiuei PJI5 | YmMenwue | ouenmBath cocTostHme

OU3HEC-TIPOIIECCOB
NPEAIPUATHA,
COBEPIIICHCTBOBATH MOJICIIN
APXUTEKTYPBI IPEATIPUATHS
IIyTEM IPUMEHEHHUS




TEXHOJIOTHH
HCKYCCTBEHHOT'O
HMHTEIUIEKTA.

PJ16 Happik | aHanu3a cocTosiHus OM3HEC-

MPOLIECCOB MPEANPUATHS,
COBEPILIEHCTBOBAHUS
MOJENEN apXUTEKTYpPbI
HOPEITPUATHSA C
UCTIONB30BaHUEM
TEXHOJIOTUH
UCKYCCTBEHHOTO
UHTEJUIEKTA.

B mponecce OCBOCHHUA JUCHUINIMHBI PEINAOTCA 3aJadd BOCIIMTaAaHUA T'apMOHHUYHO
pa3BHTOﬁ, H&TpHOTH‘-IHOfI U COIIMAIbHO OTBETCTBEHHOI JIMYHOCTH Ha OCHOBE TPAAUIUOHHBIX
pOCCHfICKI/IX AYXOBHO-HPAaBCTBCHHBIX U KYJIBTYPHO-UCTOPUUCCKHUX HeHHOCTeﬁ, IMpEaACTAaBJICHHEBIC

B Tabmure 1.2.

Ta6muma 1.2 — [{eneBbie OpUEHTUPHI BOCITUTAHUS

BocnurareabHble 3a1a41

®opMuUpOBaHUE IEHHOCTeI

IleneBbie OpUEHTHPBI

®opMuUpOBaHHE HAYYHOI'0 MUPOBO33PEeHHs U KYJIbTYPbl MbILIJICHUS

DopMHUpPOBaHIE 0CO3HAHUS [IEHHOCTU
HayYHOTO MHUPOBO33PEHHUS 1 KPUTHUECKOTO
MBIIITICHUSI

I'ymanuzm

CucTeMHOE MEIIIICHUE

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

DopMupOBaHUE HABBIKOB ITyOJIMIHOTO
BBICTYIUICHUS M TIPE3CHTAlUH CBOUX HJICH

Bs3aumonomoris u
B3aHMOYBaKCHUE

YBepeHHOCTh

2 Mecto aucuuniaunbl (MoayJsi) B ctpykrype OIIOIT

JucuunnuHa "VICKycCTBEHHBIM HMHTEIUIEKT W IIyOokoe oOydeHue" OTHOCTHCS K
00s13aTeNIbHON YacTH 00pa3oBaTenbHOM nporpammsl, biok 1 "ucuuminasl Mogynun"

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0pvemM aucHUIUIMHBL (MOJYJsI) B 3a4eTHBIX €AMHUIAX C YKa3aHHEM KOJHYEecTBa
aKaJeMHYECKHX YacoB, BbIIEJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydarommumucs (10 BHUIAM
y4eOHBIX 3aHATHI) U HAa CAMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0IuUIE 2.

Tabnuia 2 — O0mmiast TpPy10€MKOCTh JUCITUTITUHBI

Tpyno- OO0BeM KOHTAKTHOM paboThI (4ac)
€MKOCTb
Cemectp
HasBanue ?60 P ]\:_1 Yactb (O(DO)C A onHa Bueaynu- CPC (1)012:51
OIOIT BO e yoo | YR yauTopHas TopHas T
HUS (3P0, G.E) Beero Taluu
03d0) o
nek. | npak. | ma6. | ITA | KCP
38.04.05
busnec- (6]x(0) MO1.b 2 3 55 18 36 1 0 53 3
nH(popmMaTHKa




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoayJs) niass OPO

TemaTnueckuil 1miaH, OTpa)arLUil coaep)KaHUue AUCLUILIMHBI (MIepeueHb pa3fesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/IaM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
¢ yueOHBIM IJIaHOM, NpHUBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aens! qUCHUTUTMHBL (MOTYJIs), BUIBI Y4€OHON JesITeIbHOCTH U (POPMBI
Tekyuero KouTpos st OO

Kox pe- Kou-Bo 4acoB, OTBEICHHOE HA
No HazBanue Tembl 3yJIbTaTa Dopma
Jlex [pakr JIa6 CPC TEKYIIEr0 KOHTPOJISt
00yIeHHUs
PA1,
OCHOBBI TITyOOKOTO PA1,
o0yuenus. Mcropuueckue P2,
1 TeHaeHuuu. Heliponnsie cetu. P13, 3 6 0 24 Keffc-3a1a4a
Mopenb UCKYCCTBEHHOTO P13,
HeilpoHa. DneMeHTapHbII P/14,
MePLENTPOH. PJI5,
PJI5, PJ16
P2,
Buap! akTHBaIliMOHHBIX PJ13,
2 d)yi{ K ICKYCOTBEHIOTO P, 3 8 0 16 Keiic-3a1aua
HeipoHa. I'pagueHTHbIH PJi6,
MeToJ] 00yJeHHSI. PA7,
P18, P19
pLI2,
MHorocnoliHble HEHPOHHBIE P14,
3 | ceru. Meron obpatHOTrO P10, 3 8 0 25 Keiic-3aqaya
pacnpocTpaHeHUsI OLINOKY. Pa7,
P18, P119
pLI2,
PexyppeHTHbBIE HEHpOHHBIE P14,
4 P16, 3 6 0 26 Kelic-3a1a4ya
CeTH. PII7.
P18, P19
P12,
CBEpTOUHBIC HEHPOHHBIE PJia,
5 P16, 6 8 0 34 Keiic-3a1aua
CeTH. PII7.
P18, P119
Hroro no Tadamie 18 36 0 125

4.2 Copnep:xanue pa3aejioB U TeM AUCHUILTHHBI (Moayas) ajisgs ODPO

Tema 1 Ochnosvl enybookoeo obyuenus. Memopuueckue menoenyuu. Hetiponnvie cemu.
Mooens uckyccmeeHno2o Heupona. InemeHmapHslil nepyenmpoH.

Conepxxannie TeMbl: OCHOBBI MamMHHOTO oOOydeHus. Mcropudeckue TEHACHIIUH.
Heliponnsie cetu. Mozenb HCKYCCTBEHHOTO HEMpOHA. DJI€MEHTAapHBINA MEPUENTPOH.

®opMbl ¥ METOABI TPOBEICHUS 3aHATHUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JIEKIUS, TPAKTUYECKOE 3aHSATHE.

Buapl camocTosiTeIbHON TMOATOTOBKH CTYJIEHTOB IO TEME: H3yYeHHE JIEKIIMOHHOTO
MaTtepuaia U JuTepaTypsl o JaHHOU TeMe.

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

Conepxxanne Tembl: DyHKIMS OmMOKM mepcenTpoHa. CBexeHue 3amauv oOydeHHs K
3ajadye onTuMu3anuu. HemnpepbiBHbIE aKTHBAllMOHHBIE (YHKIMU: JIOTHCTHYECKas (yHKUUS,
rUnepOoIMYeckuii TaHreHe, NOodynuHeHHbI s1nemeHT ReLU, ¢yHkuusa softmax. Meron
IPaJUEHTHOIO CIycKa Juisi 00y4eHusl HeHpoHa.



@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsEeMble 00pa3oBaTeIbHBIE
TEXHOJIOTHH: JIEKLIUS, IPAKTUYECKOE 3aHATHE.

Bunsl camMoCTOATENBPHOM MOATOTOBKH CTYIEHTOB II0 TEME: HU3YyYEHHE JIEKLIIMOHHOTO
MaTepuaia 1 JUTepaTypsl [0 TaHHOU TeMeE.

Tema 3 Muozocnoiinvie Hetiponnvie cemu. Memoo oopamHnoeo pacnpocmpanerus OuUOKuU.

Copepxanue Tembl: MHOrOCIOWHBIE CETH MPSAMOro pacnpocTpaHeHus. [nyOuHa u
mpuHa Mojenu. O0yyeHrne HEMPOHHOIN CeTH METOJIOM OOPaTHOTO PAaCIpPOCTPAHEHHUS OIIUOKU.
Anroput™m Hamckopeitero cmycka. Meron Herotona. Anroputm JleBenOepra-Mapksapira.
OBpuctrdeckue anroputmel ooydenus: Quickprop, PRPROP. [Tox6op apxutektypsl cetn. MeTo
PEAYKIUU CETH C YYETOM YYBCTBUTEIBHOCTH M MTpadHbIX (YHKIMH. MeToapl HapamuBaHus
cetu. [TonGop oOyuaromux BEIOOPOK.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTMH: JIEKIUS, TPAKTUYECKOE 3aHATHE.

Bunel camocTosITENbHOM NOATOTOBKU CTYAEHTOB IO TEME: H3Y4YEHHME JIEKIIMOHHOTO
MaTrepuana U JuTepaTypsl 110 JaHHOU TeMe.

Tema 4 Pexyppenmuvie HelipoHHble cemu.

Conepxanne tembl: Cerp Xomndwmnma. Cerp XommuHra. PekyppentHsie cet Ha 0ase
nepcentpoHa. RMLP, pekyppeHnTHas cetb JiabMaHa.

@opMBI U METOABI MPOBEACHUS 3aHATHH MO TEeMe, NpUMEHseMble 00pa30BaTelbHBIC
TEXHOJIOTMH: JIEKIUS, TPAKTUYECKOE 3aHATHE.

Bunel camocTosITENbHOM MHOATOTOBKM CTYIEHTOB IO TEME: H3yY€HUE JIEKIHMOHHOIO
MaTrepuaia U JuTepaTypsl 110 JaHHOU TeMe.

Tema 5 Ceépmounvie HelipoHHble Cemu.

Conepxxkanne Ttembl: Omepanus cBEPTKU. JIBymepHas cBEpTKa Tmipu 00pabOTKe
uzoOpaxenuit. I[lymunr. Beibop u HacTpoiika rumeprnapamMeTpoB TIIIyOOKOro OOyuYeHHsI.
HHCcTpyMEeHTANIBHBIE CPEICTBA M allllapaTHBIC pealu3aluu Tiyookux cereid. KommbroTrepHoe
3penue. [Ipeno6pabdoTka, HOpMamu3alus KOHTPACTHOCTU. Pacmo3HaBaHue peyu.

@®opMbl ¥ METOABI TPOBEICHUS 3aHATHUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JIEKIUSI, TPAKTUYECKOE 3aHATHE.

Buapl camocTosiTeIbHON TMOATOTOBKM CTYIEHTOB IO TEME: H3yYeHUE JIEKIIMOHHOTO
MaTrepuaia U JuTepaTypsl 10 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

e JInst MOATOTOBKM K MPAaKTUYECKUM 3aHATUSM PEKOMEHYETCSl UCIIOJIb30BaHUE
JIEKIIMOHHOTO MaTepurasa, a TaK)kKe peKOMEH/I0BaHHYIO JINTEPATYPY, OHIAWH-KYPCHI U
IIPOYNE UCTOUYHUKH.

e Jlns yrmyOnenHoro uzydenusi ocooenHocrtel si3bika R u Python, pekomenayercs
IIPOBOAMTH AHAIN3 IPUMEPOB, PACCMOTPEHHBIX Ha MPAKTUYECKUX 3AHIATHUSX, U3ydaTh
JIOKYMEHTAIMIO Ha UCTIONb3yeMble GYHKIIMHA U OMOIMOTEKH, OTpaboTaTh MOIETH U
QITOPUTMBI Ha IPYTUX Ha0Opax JaHHBIX.



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

[Tpr HEOOXOMMMOCTH OOYJAIOIIUMCS U3 YUCIIA JIUI C OTPAHMYECHHBIMUA BO3MOKHOCTSIMHU
3JI0POBBS U HHBAIHIOB (110 3asBJICHHUIO 00YYArOIIErocs) MPeI0CTaBIIsIeTCs yueOHas
uH(pOpMaIUs B JOCTYIMHBIX (pOpMax C yI€TOM MX UWHAUBUAYAIbHBIX ICUXO(PDU3HUECKUX
0COOEHHOCTEH:

- JUIS JIULL C HAPYLIEHUSIMU 3PEHUS: B TIeUaTHOU (hopMe yBeTMUEHHBIM LIPUPTOM; B hopme
AJIEKTPOHHOTO  JIOKYMEHTa; WHJUBUyAJIbHBIE  KOHCYJIbTAIlUU c MPUBJICYCHUEM
TUdI0CYpIOTIEPEBOIUNKA; HHANBUAYAIbHbIC 331aHUS, KOHCYIbTAIMH U JP.

- JUIsL JIUIT C HAPYIICHUSIMU CITyXa: B TieyaTHOU hopMe; B (hopMe STEKTPOHHOTO JOKYMEHTA;
WHJIUBUJlyaJIbHbIE KOHCYJIbTAallUW C NPHUBJICUYECHHUEM CYpPAONEPEBOAUYNKA; WHIUBUIYyAIbHbBIE
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 /IS MPOBEAEHUS TEKYIIero KOHTPOJIsi U MPOMEe:KYTOYHOM
arrecTauMu 00y4aroIMXCcs M0 JUCUMILINHE (MOTYJIIO0)

B cootBerctBum c¢ tpeboBanusmu DPI'OC BO pans arrectanuu 0oOydaroImIUXCs Ha
COOTBETCTBUE WX IEPCOHATBHBIX JIOCTIDKCHUH IUIAHUPYEMBIM pe3yiibTaTaM OOYYCHHS TI10
TUCIUILIMHE (MOJIYJI0) CO3/IaHbl (POH/IBI OLIEHOUHBIX CPeACTB. THUIIOBbIE KOHTPOJIbHBIEC 3aaHMs,
METOJIMYECKUE MaTepualibl, OINPEIACIAIONIME MNPOUEAYPhl OLUECHHUBAaHUS 3HAHWM, YMEHHUU H
HABBIKOB, & TAKXKE KPUTEPUH U MOKA3aTENU, HEOOXOANUMBIE JUISI OLIEHKH 3HAaHUH, yMEHUI, HAaBBIKOB
U XapakTepu3ylinue dTambl (HOPMHUPOBAHHS KOMIIETCHIIMH B  TPOIECCE OCBOCHUS
00pasoBarebHOI MTPOrpamMMBbl, IpeAcTaBicHsbl B [Ipunoxennn 1.
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JJIEKTPOHHBIN.

2. bopucoa, N. B. KowmmbiorepHoe 3penme. [ludpoBas oOpaboTka u aHamm3
n3o00paxkenuii : yuebnoe nocobue / M. B. bopucosa. — Hosocubupck : HI'TY, 2022. — 163 c.
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JICKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOIMOTESIHAS cucTeMa. — URL:
https://e.lanbook.com/book/163853 (mata obOpamenus: 17.06.2025). — Pexum poctyma: ans
aBTOPU3. IIOJI30BATEIICH.

5. Tepneukuii, A. C. HeiipoHHble CETH M HCKYCCTBEHHBII HHTEIIEKT: (OCHOBBI
HEHPOHHBIX ceTeil Ha s3bike Python : yuebHO-MeTommueckoe nocobue / A. C. Tepneuxwuii, E. C.
Tepneukas. — Jlunenx : JIuneuxuit ['TTY, 2023. — 76 ¢. — ISBN 978-5-907792-40-1. — Texer :
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

38.04.05 «buzHec-uHD
opMaTHKa»
(M-BN)

OIIK-3 : CnocoGeH mpruHUMATH pe
IIEHHS, OCYIIECTBIIATh CTpaTernyec
KO€ IUIaHWPOBAHUE U MPOTHO3UPOB
aHue B MpoQecCHOHANBEHOM JesITel
BHOCTH C UCIIOJIb30BAaHHEM COBpEME
HHBIX METO/IOB U IIPOTPAaMMHOT'O MH
CTpyMeHTapus coopa, 00pabOTKHU U
aHaJKM3a JIaHHBIX, HHTEJUICKTYaIbH
oro 000pyI0BaHHS M CHCTEM UCKYC
CTBEHHOT'0 MHTEJJICKTa

OIIK-3.1k : Mcmonme3yeT CUCTEMBI HCKYCCTBEHH
Oro UHTEJUICKTa B paMKaX CTpaTerMyeckoro Iia
HUPOBAHMS ¥ IPOTHO3UPOBAHUS B IpodeccuoHa
JIHHOI IeSTeIbHOCTH

OIIK-3.2k : Ucnonbs3yeT METOABI, MOJIENH, aJIT'0
PUTMBIL, TEXHOJIOTUU U MHCTPYMEHTAJIbHBIE CPe/T
CTBa JUIs1 pabOTHI C OOJBIIUMU JTAHHBIMHU JJISI T10
JIACPAKKU CTPATETMUECKUX YIPABICHYECKUX Pelll
9315071

ITKB-1 : CriocobeH ynpaBisTs pa3s
UTHEM apXHUTEKTYPBI IPEIIPUATUSL

[IKB-1.1x : OcymecTBIsieT UCCIIEAOBAHS IO aH
AIIN3Y U TIOUCKY HOBBIX MOJICIIEH H METOIOB COB
€pIICHCTBOBAHUS apXUTEKTYPHI MPENIPUATHS U

pa3pabaThIBacT CTPATETHIO €€ Pa3BUTHUSA

ITKB-2 : CriocobeH BBIOHpATh U OC
YIIECTBIIATH PALMOHATIBHBIC PEIICH
us no UC u UKT gns ynpasneHus
OpraHHU3alisIMU Ha OCHOBE OOJIBIIN
X JAaHHBIX

[IKB-2.1x : Micnonb3yeT U COBEPUIEHCTBYET MET
OJIbl, MOJIETIH, aJITOPUTMBI, TEXHOJIOTHH ¥ HHCTP
YMEHTaJIBHBIC CPEICTBa I paboThI C OONIBIINM
U JTaHHBIMU

[MKB-2.2x : Pa3pabarbiBaeT TEXHUYECKUE POCK
Th B cepe UT, no3Bosnsromnye aHaIu3upoBaTh
Y MCTIOJIb30BaTh OOJIBIINE JAHHBIE B YIIPABICHU
Y OpraHu3alyen

Kommnerenmus cantaercs: chopMHUPOBAHHOM HAa TaHHOM 3Tarie B ciIydae, eCiIH MOoTydeHHbIE
pe3yibTaTtel OOyuYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO ([IUarna3oH KpUTEpUEB
OLICHUBAHMSI PE3YJIbTATOB O0YUEHUS «3aUTEHOY, «YA0BIECTBOPUTEIBHO», «XOPOILIO0Y», KOTIUIHON).
B ciydae oTcyTcTBUS MOJIOKUTEIHHOM OLIEHKM KOMIIETEHIMS Ha JAHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 Tloka3aTeJ OLCHNBAHUSA IVIAHUPYEMBbIX Pe3yJIbTAaTOB 00y4eHHUs

Komnerennus IIKB-1 «Crioco6eH ynpaBisiTe pa3BUTHEM apXUTEKTYPbI IPEITPUITHS

Tabmuua 2.1 — Kputepun olleHKH HHAUKATOPOB TOCTH)KEHUSI KOMITETCHIIUN

Koy u gopmymuposka unankar | Ko | Tu

opa JOCTHKCHUA KOMIICTCHIIUN

Pesynbrar

Kputepun onjeHHBaHUS PE3yIbT
aToB O0yJYCHUS

IIKB-1.1x : OcyuiecTBiisieT ucc
JIeZIOBaHUs MO aHAJIM3Y U MOUCK
Yy HOBBIX MOJIeNIEN U METOJIOB C

OBEPILEHCTBOBAHUSI APXUTEKTY

PBI IPSATIPHUATHS U Pa3padaThIB
AeT CTpPATETHIO ee Pa3BUTHS

npoBoauTh aHanu3 UT-npoexTo
B Ha NPEJNPUATHH U BHEIPATH
nHHoBauu B obnactu UT Ha o
CHOBE MCKYCCTBEHHOT'O UHTELI
€KTa, AITOPUTMOB MAIIMHHOIO

chopMupoBaBIIeeCsS YMEHHUE TP
oBoauTh aHanu3 UT-npoexToB
Ha NPeJIpUATUN U BHEAPSATh UH
HoBanuu B oosiactu YT Ha ocH
OBE UCKYCCTBEHHOTO UHTEJUIEKT
a, aTOPUTMOB MAIITHHOTO 00y
YEeHUS

METOJIOB OIIEHKH COCTOSIHUS O
3HEC-TIPOIIECCOB, OCHOBHBIX MO
JleNIed apXUTEKTYphl IPEANIPUAT

PesynbraThl 00y4eHUs 110 TUCIUITIHHE
i n
pe | pe
3- | 3-
Ta | Ta
v
Me
HU
e
oOydeHus
3H
PA aH
4
ne

ng 1 METOIOB €€ COBEPHICHCTBO

chopmupoBaBIIeecs 3HaHUE Me
TO/IOB OIICHKH COCTOSTHUS OM3H
€C-TIPOIIECCOB, OCHOBHBIX MOJIE
JIEN apXUTEKTYpPbl NPEAIPUATHS
1 METOJIOB €€ COBEPIICHCTBOBA




BaHHs C IIOMOIIBIO TEXHOJIOTHH
HUCKYCCTBCHHOT'O MHTCIIJICKTA

HHA C IIOMOIIBIO TEXHOJIOTUH 1
CKYCCTBCHHOI'O MHTCJIJICKTA

Pl

Ha
BBI

aHaJIM3a COCTOAHUA 6I/I3HeC'Hp0
LECCOB MPCANPpUATUA, COBCPLIC
HCTBOBaHUS MOJIeNIeH APXUTCKT
YPpBbI NIPECANIPUATU C UCIIOJIB30B
aHHEM TEXHOJIOTHi HCKYCCTBCH
HOI'0O HHTCIIJICKTA.

ChopMHpOBaBIIMIICS HABBIK aH
am3a COCTOSHUS On3Hec-TpoLe
CCOB IPENPUAITHS, COBEPIICHC
TBOBaHHS MOZEJIEeH apXUTEKTYP
Bl IPENPUATHS C UCIIOJIB30BaH
HEM TEXHOJIOTH HCKYCCTBEHHO
IO HHTEJUICKTA.

Komnerenmus I[IKB-2 «Crioco6eH BbIOUpATh U OCYIIECTBIATH PAIIMOHAIBHBIE PEIICHUS
no UC u UKT nns ynpapiieHust Opranu3aidsiMi Ha OCHOBE OOJIBIITNX JIaHHBIX)

Ta6muma 2.2 — Kpurepuu OlleHKH WHIUKATOPOB JTIOCTHKEHUS KOMITCTCHIINH

Kon u ¢popmynupoBka HHAMKAT
opa JOCTHXEHHSI KOMIIETCHIINU

Pe3yJ'ILTaTI>I 06yqu1/151 Mo AUCIHUILINHC

Ko
I
pe
3-
Ta

Tu
I
pe
3-
Ta

Pesynprar

Kpurepuu onieHuBaHUS pPe3yNbT
aToB 00y4YeHHUs

[IKB-2.1x : Mcnionb3yeT u coBe
PIICHCTBYET METOBI, MOJICIIH,
AITOPUTMbI, TEXHOJIOTHH U HHC
TPYMEHTAJIbHBIE CPECTBA IS
paboTEI ¢ OONBIIMMHU TaHHBIMHU

PIl
1

3H
aH
ne

OCHOBHBIX apXUTEKTYpP UCKYCCT
BEHHBIX HEHPOHHBIX CETEU U Cp
€ICTB UX nocTpoeHus B R u Pyt
hon

CodopmupoBaslieecs 3HaHHE 0C
HOBHBIX apXUTEKTYp UCKYCCTBE
HHBIX HEMPOHHBIX CETEN U cpex
cTB ux moctpoeHus B R u Pytho
n

PIl

v
Me
HU

HCTIONIB30BaTh COBPEMEHHBIE CP
€/ICTBa IIOCTPOCHNUS HCKYCCTBEH
HBIX HEHpOHHBIX ceTell B R u P

ython

CcdopmupoBasiieecs: yMEeHHE U
CIOJIB30BAaTh COBPEMEHHBIE CPE
JICTBA TTIOCTPOCHUS NCKYCCTBEH
HBIX HEHpoHHBIX ceTedl B R u P
ython

PI

BbI

BBITIOJTHEHHS aHAIM3a HHHOBAI]
WOHHOH JI€ATENbHOCTU NIPEIIPU
STHSI, BHEAPEHUS] HHHOBAMH H
a OCHOBE HICKyCCTBEHHOT'O UHTE
JUIEKTA, aJITOPUTMOB MalIMHHOT
0 o0yueHus

c(OopMHUPOBABIINIICS HABBIK BbI
MOJTHCHHS aHaJIM3a HHHOBAIHO

HHOM JEATSILHOCTH MPEIIPUAT
Wsl, BHEJPEHHS MHHOBAIUI HA O
CHOBE UCKYCCTBEHHOTO WHTEJLI

€KTa, aJITOPUTMOB MAITHHHOTO

00yueHus

I1KB-2.2x : Pa3pabaTsIBaeT Tex
HUYECKHe MPoeKThl B chepe UT
, TO3BOJISIONINE aHATU3UPOBATh
Y HCITONB30BaTh OOJBIINE JaHH
b€ B YIIPABICHUN OpPTaHU3AIIHe
i

PIl

3H
aH
ue

METOIOB OIIEHKH COCTOSIHUS OU
3HEC-TIPOLIECCOB, OCHOBHBIX MO
JeNeit apXUTEKTYPhI MPEIIPUIT
U ¥ METOJIOB €€ COBEPIICHCTBO
BaHHUs C TIOMOIIBIO TEXHOJIOTHHA
HCKYCCTBEHHOTO MHTEIIICKTA

chopMHUpOBaBIIICeCs 3HAHHE ME
TOJIOB OLIEHKH COCTOSIHUS OM3H

€C-MPOLIECCOB, OCHOBHBIX MOJIE

JIel apXUTEKTYPbI MPEATNPHSTHS
M METOJIOB €€ COBEPIICHCTBOBA

HUS C TIOMOIILIO TEXHOJIOTHH K

CKYCCTBEHHOTO MHTEJJICKTA

PI

MC
HHU

OLICHNBATbh COCTOSIHUE OM3HEC-II
POLIECCOB NPEANIPUSTHUS, COBEP
IIEHCTBOBATh MOJEIH apXUTEKT
YPBI MIPEOIPHUATHS ITyTEM TIPHM
€HEHHS TEXHOJIOTHI HCKYCCTBE
HHOT'O MHTEJJICKTA.

chopMupoBaBIIeeCs yMEHHE OI]
€HHMBATh COCTOSIHHE OM3HEC-TIPO
L[ECCOB TPEATIPUATHS, COBEPIIIE
HCTBOBATh MOJEIH apXUTEKTYP
Bl IPEIIPUATHS TyTEM NIPHIMEH
€HHSI TEXHOJIOTHH NCKYCCTBEHH
OT'0 UHTEJUIEKTA.

PI

Ha
BBI

aHaJIN3a COCTOSIHUS OM3HEC-TIPO
LIECCOB TPEATIPHUSTHUS, COBEPIIIC
HCTBOBAHUS MO)IeHeﬁ APXUTCKT
YPBI MPEINPUITHS C HCIIOTH30B
aHWEM TEXHOJOTHU UCKYCCTBECH
HOT'O WHTEJUICKTA.

CdopmupoBaBIIUIiCS HABBIK aH
anu3a COCTOSHUS OU3HEC-TIpolLe
CCOB TPEINPHUSITHS, COBEPIICHC
TBOBAHHS MOJICIICH apXUTEKTYP
Bl IPEIPUATHS C HCIIOJIH30BaH
HEM TEXHOJIOTHI UCKYCCTBEHHO
IO MHTEJUIEKTA.




Komnerenuus OIIK-3 «CnocobeH mpuHUMATE peIIeHus], OCYIIECTBIATh
CTpaTern4yeckoe IIaHUPOBAaHHUE M IPOTHO3UPOBAHUE B MPO(ECCHOHATBHON AEATEIHHOCTH C
UCIIOJIb30BAaHUEM COBPEMEHHBIX METOI0B M IMIPOrPaMMHOT0 HHCTpYMEHTapus coopa, 00paboTku
Y aHAJIN3a JaHHBIX, HHTEJUIEKTYaIbHOTO 000PY/IOBAHUS M CHCTEM UCKYCCTBEHHOT'O MHTEIUICKTa

Tabnuna 2.3 — Kpurepun orieHKr UHAUKATOPOB JTOCTHKEHHS KOMITIETCHITUU

PesynbraTel 00y4eHus IO TUCIUILIHHE
Koz u gopmymupoka unaukar | Ko | Tu Kpurepuu ouenrnBanus pe3yibT
0pa JOCTMXKEHHS KOMIIETEHIIUI A o aToOB O0y4CHUS
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-3.1k : Mcnoap3yeT cucre chopMHUpOBaBIICECS YMEHHE IT
M npoBouTh aHanu3 UT-npoekTo bopmup M p
MBI UCKYCCTBEHHOTO WHTEIUICKT oBoauTh aHanu3 U T-mpoekron
Y | B Ha NpeaNpUATUU U BHEAPATH
a B paMKax CTPaTeruuecKkoro Il Ha MPEIIPUATHH U BHEIPSITH UH
Me | naHoBaunuu B obnactu UT Ha o
aQHUPOBAHUS U MPOTHO3UPOBAHU nosauuu B o0aactu T na ocH
o HU | CHOBE MCKYCCTBEHHOTO MHTEJLI
s B IPO(ECCHOHAIBHOM JeATeN OBE UCKYCCTBEHHOTO MHTEJUICKT
e €KTa, AITOPUTMOB MallIMHHOTO
BHOCTH a, aITOPUTMOB MAIITHHOTO 00y
o0yueHHUs
YEHHUS
CdopmupoBagiiieecs: 3HaHUE M€
METOJIOB U MPOIIEIyp aHAIM3A II
TOJOB U MPOIIEAYp aHAIH3a PO
3H | POEKTOB Ha MPEANPUATHN U BHE
P/ o €KTOB Ha MPEANPUATUH U BHEIP
aH | OpeHus WHHOBAIMH B 001acTH "
1 eHMs1 MHHOBauui B oomactu UT
ne | UT Ha OCHOBE HUCKYCCTBEHHOTO
Ha OCHOBE MCKYCCTBCHHOTO HHT
HHTEIEKTA
eJIIeKTa
c(hOpMHUPOBABIIHNIACS HABBIK BEI
BBIIIOJIHEHMS aHAIM3a HHHOBAI]
N MMOJHEHHS aHAJIN3a HHHOBAIIO
HOHHOW JEATENbHOCTH IPEATIPH N
Ha Y HHOH JEATEIFHOCTH MPEIIPUAT
P SITUSL, BHEAPEHNS MHHOBAIMM H N
BBI Wsi, BHEIPEHISI MHHOBAIUI Ha O
3 a OCHOBE MICKYCCTBEHHOTO HHTE
K CHOBE MCKYCCTBEHHOTO HHTEILT
JIJIEKTA, aJTOPUTMOB MAIIMHHOT
€KTa, aITOPUTMOB MAITUHHOT'O
0 o0yueHus
00yueHus
OIIK-3.2k : Mcnone3yet MeTox c(OpMHUPOBABIINIICS HABBIK BbI
BBINOJHEHHS aHAJIM3a HHHOBAL]
bl, MOJIEITH, aJITOPUTMBI, TEXHOJ N MOJHEHHS aHAJIM3a MHHOBALO
WOHHOM NeATEIHHOCTH TPEIPH N
OTHW ¥ HHCTPYMEHTAJbHBIE CPe Ha " HHOM JIEATEILHOCTH MPEATIPUSIT
P/ SITUS, BHEAPEHUS NHHOBALUHN H .
JICTBA J1J1s1 pabOTHI C GOJIBITMH BBI Wsl, BHEJIPEHUSI MHHOBAIIMK Ha O
3 a OCHOBE MCKYCCTBEHHOI'O HHTE
JIAHHBIMH JJIS TTOJIEPIKKH CTpa K CHOBE MCKYCCTBEHHOTO MHTEILT
JUIEKTA, aITOPUTMOB MAIITTHHOT
TETMIECKHUX YIPABICHICCKUX P €KTa, AITOPUTMOB MAITHHHOTO
N 0 00y4eHUs
elIeHu I o0yueHus
CdopmupoBasmieecs 3HaHHUE Me
3H | MeTomoB 00yUCHHS UCKYCCTBEH
PI . . TOJIOB 00OYUEHHS UCKYCCTBEHHBI
aH | HBIX HEHPOHHBIX ceTed Ha OO N o
7 X HEHPOHHBIX ceTel Ha OOIBIITN
e | mux BRIOOpKaX JaHHBIX
X BRIOOPKAX JTAHHBIX
CdopmupoBaBIiieecss yMEHHE U
Y | ucrionp3oBaTh METOABI OOYyUCHH (bopmnp Y
N CIOJIB30BATh METOIBI O0yUCHHS
P/l | Me | s HCKyCCTBEHHBIX HEHPOHHBIX C N
o HCKYCCTBEHHBIX HEHPOHHBIX Ce
8 HU | ereif Ha OONBIIMX BHIOOPKAX J1a N
Tel Ha OONBITMX BHIOOPKAX JIaH
e HHBIX
HBIX

Tabnuia 3amosHgeTCs B COOTBETCTBUU C pazaenoMm 1 PaGoueil mporpamMmbl TUCHUTUIHHBI

(Momyst).

3 IlepeyeHb OLIECHOYHBIX CPEACTB

Tabmuua 3 — IlepedyeHb OLIEHOYHBIX CPEJCTB MO0 TUCHMILIMHE (MOIYIIIO)



KonTtponupyemsle miaHupyeMble pe3

yIbTaTHl 00yUYeHUS

Kontponupyemsie TeMsl 1
WCLUIUINHEI

HaumeHoBaHHE OLIECHOYHOTO CPEJICTBA U TIP
encrasienue ero B @OC

[IpomexxyTouHas aT

Texymuii KOHTPOJIb
ym p TecTalus

Ounas popma 0OydeHUS

P/

3HaHHUE : METOZOB U MPOIT
eIyp aHaJH3a MPOEKTOB H
a IIPepUATHH U BHEIPE

HMSI HHHOBAILIMM B 001aCT

u UT Ha 0CHOBE UCKYCCTB
€HHOT'O UHTEJUIEKTA

1.1. OcHOBHI TITyOOKOTO O
Oydenus. VcToprueckue
TeHaeHuuu. HeliponHsle
ceTd. Mozenb UCKycCTBE
HHOTO HeWpoHa. DIEMEHT
apHbII EPLENTPOH.

KontponsHas pador

Keiic-3agaua a

PJI1

3HaHUE : OCHOBHBIX apXH
TEKTyp UCKYCCTBEHHBIX H
EHpPOHHBIX CETEH U CPEJICT
B UX nocrpoexus B R u P

ython

1.1. OcHOBHI TITyOOKOTO O
Oyuenus. Micropuueckue
TeHaeHuuu. HelipoHHsbie
cetd. Monenb UCKyCcCTBE
HHOT'O HelpoHa. DJIeMeHT
apHbII NEpLUENTPOH.

Kontponbnas pabor

Keiic-3agaua a

PJ12

YMeHue : UCIoNb30BaTh C
OBpEMEHHbIE CPEJICTBA IO
CTPOEHUS UCKYCCTBEHHBIX
HelipoHHBIX ceTeit B R u P

ython

1.1. OcHOBBI ITyOOKOT0 O
Oyuenusi. Mictopuueckue
TeHaeHuuu. HelipoHHbie
ceTd. Mozienp HCKycCTBE
HHOT'O HEWpOHA. DJIEMEHT
apHBII NEPIETITPOH.

KontponbHas pador

Keiic-3agaua a

1.2. Buabl akTHUBaIlMOHHBI
X (pyHKIMI UCKYCCTBEHHO
ro HerpoHa. ['pagueHTHbI
1 MeTO/T O0yUCHHSI.

KonrponbHas padot

Keitic-3agaua a

1.3. MHorocnoiHbie Help
oHHbIE ceTh. MeTtoz oOpa
THOT'O PacIpOCTPAHEHUS
OLIHMOKH.

KonrponbHas padot

Keitic-3agaua a

1.4. PexyppeHTHBIE HEHPO
HHBIE CETH.

KonrponbHas padot

Keiic-3agaua a

1.5. CBépTouHble HEWPOH
HBIE CETH.

KonrpomnbHas pador

Keiic-3agaua a

PJ13

HaBbIk : BBITTOJTHEHNS aHa
T332 UHHOBAIIOHHOM Jiest
TEJILHOCTHU NPEIIPHUSTHS,
BHEJ[PEHHsI MHHOBAIMH Ha
OCHOBE HCKYCCTBEHHOTO
WHTEJJIEKTa, AITOPUTMOB
MAaIIMHHOTO O0yYeHHUs

1.1. OCHOBHI TITyOOKOTO O
Oyuenus. Mcropuueckue
teHaeHunu. Heillponusie
ceTu. Mozienb UCKyCCTBE
HHOT'O HEMpOHa. DJIeMEHT
apHbII NEPLENTPOH.

KonrpomnbHas pador

Keiic-3agaua a

PJ13

3HaHUE : METOOB aHAJIN3
a ¥ IIpeIBapUTENIbHOMN 10
JITOTOBKHU O0yYarome u T
€CTOBOM BBIOOPOK 1151 00
YYEHHUs] HEHPOHHBIX CEeTel

1.1. OCHOBHI TITyOOKOTO O
Oydenus. Mctopuueckue
TeHaeHuuu. HelipoHHsbie
cetd. Mozienb UCKycCTBE
HHOTO HeHpoHa. DJIeMEeHT
apHbII NEpLUENTPOH.

Kontponsnas pabor

Keiic-3aqaua a

1.2. Bujpl akTHBAITMOHHBI
X (pyHKIHI HCKYCCTBEHHO
ro HelpoHa. ['pagueHTHbI
1 MeTO1 00y4EHHS.

Kontpomnsnas pador

Keiic-3agaua a

P4

3HaHME : METOJ/IOB OLIEHKH
COCTOSIHUSI OU3HEC-TIPOLIE
CCOB, OCHOBHBIX MOJIeJIel
APXUTEKTYPHI MPEIPHSAT
Usl U METOJIOB €€ COBepILe
HCTBOBAHUSI C MIOMOII[IO

1.1. OcHOBEHI ITyOOKOTO O
OydeHus. Vctoprueckue
teHaeHuuu. Heliponusie
cetd. MoJienb UCKYCCTBE
HHOTO HEMpoHa. DJIEMEHT
apHBINA TEPIEITPOH.

Konrpomnbnas pador

Keiic-3agaua a




TEXHOJIOTUH HUCKYCCTBCHH
OI'0 MHTCJIJICKTa

P14

YMeHHe : HCIO0JIb30BATh
METO/Ibl aHAJIN3a U TIPEB
ApUTENBHOH MOJITOTOBKH
oOyuaroniei 1 TeCTOBOU B
BIOOPOK JUTsl 00y4UeHHs He
HWPOHHBIX CETeH

1.2. Buas! akTHBallMOHHEI
X (DyHKIHMI MCKYCCTBEHHO
ro HelpoHa. ['pagueHTHbI
1 MeTo1 00y4eHHS.

Keiic-3agaua

Kontponbnas pabor
a

1.3. MHorocnoiiasle Heilp
OHHBIC ceTU. MeToj1 00pa
THOTO PAacIpOCTPaHEHHs
OIINOKH.

Keiic-3agaua

Kontponbnas pabor
a

1.4. PexyppeHTHbIE HEHPO
HHBIE CETH.

Keiic-3agaua

Kontponbnas pabor
a

1.5. CépTOouHbIe HEMPOH
HBIE CETH.

Keiic-3agaua

Kontponbnas pabor
a

PJI5

VYMeHue : OlleHUBaTh COCT
OsIHUE OM3HEC-TIPOLIECCOB
IPEIPUSATHS, COBEPIICHC
TBOBAaTh MOJICNIN APXUTEK
TYpBI OPEANPHUITUS TTyTe
M IIPUMEHEHUS TeXHOJIOT
UU UCKYCCTBEHHOI'O UHTE
JUIEKTA.

1.1. OcHOBEI I'TyOOKOTO O
Oyuenus. Mctopuueckue
TeHaeHuuu. HelipoHHbie
cetu. Monenp nckyccTBe
HHOTO HEWpOHA. DJIEMEHT
apHbII NEPLENTPOH.

Ketic-3agaua

KontpomnbHas pabor
a

P15

3HaHMe : CPENICTB U METOJ
0B IITyO0OKOTO 00yUYeHHS H
a OCHOBE HEHPOHHEBIX CET

el I aHaJM3a M COBEpLI
SHCTBOBAHHMS OM3HEC-TIPO

LECCOB MPEANPHATHS

1.1. OcHOBBI ITyOOKOTO O
OydueHus. McTopmueckue
teHaeHUMH. HeliponHbie
cetd. Mozienb UCKycCTBE
HHOT'O HEWpOHA. DJIEMEHT
apHBIA TEPIEITPOH.

Keiic-3agaua

KonrponbHas padot
a

PJI6

YMeHHe : MPOBOANTH aHa

3 UT-npoexToB Ha mpe

JTNPUSTHN U BHEAPATH UH

HoBanuu B obnactu UT H

a OCHOBE HCKYCCTBEHHOTO
HUHTEJUIEKTA, aJITOPUTMOB

MAaIIMHHOTO 00yYeHHUs

1.1. OcHOBHI TITyOOKOTO O
Oyuenus. Mcropuueckue
TeHaeHuuu. HelipoHHbie
cetd. Mozenb UCKycCTBE
HHOTO HeHpoHa. DJIeMEeHT
apHbII NEpLENTPOH.

Ketic-3agaua

KontpomnbHas pabor
a

PLi6

HaBpik : ananu3a cocTostH
usi OM3HEC-TIPOIIECCOB TIpe
JIPUSATHS, COBEPIIIEHCTBO
BaHUA MOJIETIEN apXUTEKT
YpbI OPEANPUATHS C UCTIO
JIb30BaHUEM TEXHOJIOTUN
HCKYCCTBEHHOTO MHTEIIE
KTa.

1.1. OcHOBBHI TIIYOOKOTO O
Oydenus. ctopuueckue
teHaeHuuu. HeliponHsie
ceTd. Moiesb HCKycCTBE
HHOT'O HEMpOHA. DJIEMEHT
apHBII NEePIETITPOH.

Keiic-3agaua

KonrpomnbHas pador
a

PJI6

YMeHue : BEIOHpATh apXu
TEKTypy TITyOOKHX HEHpO

HHBIX CETCH U HCIIOJIH30B

aTh CPEJCTBA UX MOCTPOE

nust B R u Python s ana
JIN3a ¥ COBEPILIEHCTBOBAH
nst OM3HEC-TIPOIIECCOB TIpe
ATPUATHASA

1.2. Buabl akTUBaIlMOHHEI
X (pyHKIMIT UCKYCCTBEHHO
ro HerpoHa. ['pagueHTHbI
i MeTOoJT 00yUeHUSI.

Keiic-3agaua

KonrpomnbHas pador
a

1.3. MHorocnoiHbie Help
OHHBIE ceTu. MeToa oOpa
THOTO PacIpOCTPAHEHHS
OINNOKH.

Keiic-3aqaua

Kontpomnsnas pabor
a

1.4. PexyppeHTHBIE HEHPO
HHBIE CETH.

Keiic-3agaua

Kontponsnas pador
a

1.5. CépTOUHBIE HEMPOH
HBIE CETU.

Keiic-3agaua

Konrpomnbnas pabor
a

Pa7

3HaHMe : METO/I0B 00y4eH
1Sl ICKYCCTBEHHBIX HEHPO
HHBIX ceTei Ha OOJIBIINX
BBIOOPKAX JaHHBIX

1.2. Buapl akTUBaIlMOHHEI
X (pyHKIMIT UCKYCCTBEHHO
ro HelipoHa. I'panueHTHEI
1 MeTOJT O0yUYCHHSI.

Keiic-3agaua

Konrpomnbnas pador
a




1.3. MHorocnoiiasle Heilp
OHHBIE ceTH. MeToj 00pa
THOTO PacrpoCTpaHEeHUsI
OIINOKH.

Keiic-3agaua

Konrpomnbnas pabor
a

1.4. PexyppeHTHbIE HEHPO
HHBIE CETH.

Keiic-3agaua

Kontponbnas pabor
a

1.5. CépTOouHble HEMPOH
HBIE CETH.

Keiic-3agaua

Kontponbnas pabor
a

P8

YMeHHe : HCIO0JIb30BATh
METO/Ibl 00Y4EHHS HCKYCC
TBEHHBIX HEHPOHHBIX CET
el Ha OOJIBIINX BBIOOPKAX
JIAHHBIX

1.2. Buapl akTUBaIlMOHHEI
X (pyHKIMIT UCKYCCTBCHHO
ro HelpoHa. ['pagueHTHbI
1 MeTO/T O0yUCHUSI.

Keiic-3agaua

Kontponbnas pabor
a

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

Keiic-3agaua

Kontponbnas pabor
a

1.4. PexyppeHTHBIE HEHPO
HHBIE CETH.

Ketic-3agaua

Kontponbnas pabor
a

1.5. CépTOouHbIe HEHPOH
HBIE CETH.

Ketic-3agaua

KontpomnbHas pabor
a

PJ19

YMmenue : pa3pabaTeiBaTh
MOJIeNH TITyOOKHUX HEHpO
HHBIX CETel ¢ MOMOIIBIO C
penctB R u Python

1.2. Buabl akTUBaIlMOHHBI
X (pyHKIMIT HCKYCCTBEHHO
ro HelpoHa. ['pagueHTHbI
1 MeTO/T 00yUCHUS.

Ketic-3amaua

KonrponbHas padot
a

1.3. MHorocnoiiaslie Heilp
OHHBIE ceTH. MeTo 00pa
THOTO PacpOCTPaHECHHS
OIITHOKH.

Ketic-3agaua

KontpomnbHas pabor
a

1.4. PexyppeHTHBIE HEHPO
HHBIE CETH.

Ketic-3agaua

KontpomnbHas pabor
a

1.5. CBépTounble HEUPOH
HBIE CETH.

Keitic-3agaua

KonrponbHas padot
a

4 Onucanue npoueaypbl OCHUBAHUSA

KauectBo Cq)OpMI/IpOBaHHOCTI/I KOMIETEHIIMM Ha [JaHHOM JTale OILIEHUBAETCSI IO

pe3ynbTartaM TeKYIIUX U MPOMEXKYTOUYHBIX aTTECTallMi MPH MOMOIIN KOJIWYECTBEHHON OLIEHKH,
BbIpa)KeHHOU B Oayutax. MakcumanbHas cymma 0ajuloB 1Mo JUCHMIUIMHE (Monyito) paBHa 100

Oaszam.

O1eHOYHOE CPENCTBO

Bun yuebHoii nestenn

. Hror
HOCTH Kontpomphas padora Keiic-3aganmne o
Jlexiun 10
CamocTrosiTenbHas pad 20 10
oTa
[IpomexxyTouHas arte 40 40
crauuda
[IpakTnyeckue 3aHUAT 40 40
ust
Wroro 40 60 100

CymMma 6amioB, HaOpaHHBIX CTYJIEHTOM IO BCEM BHJIaM YY€OHOH ACATEIHPHOCTH B paMKax
JTUCITUTLIMHBL, IEPEBOUTCS B OIIEHKY B COOTBETCTBUHU C TaOTHUIICH.




CymmMma Gano
B
0 TUCITAILIA

OrueHka 1o IPOMEK
yTO‘-IHOﬁ aTrecraiuu

XapaKTepI/ICTI/IKa KaueCTBa C(i)OpMI/IpOBaHHOCTI/I KOMIICTCHI U

HE "
CTyzeHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMIICTEHIIHI, 00Ha
PY)KHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHUe y4eOHOro MaTepuaa
or 91 10 100 «3a4TeHO» / » YCBOMII OCHOBHYIO JINTEPATYPY H 3HAKOM C JOTIOJTHUTENIBHOMN JIUTEpaTypoil, pekome
«OTJINYHOY H/IOBaHHOU IPOTPaMMOii, yMeeT CBOOOIHO BBIMONHSATH MPAKTUYECKHE 3aaHusl, MIPEe
YCMOTPEHHBIE TIPOTPaMMOii, CBOOOTHO OTEepUPYET MPUOOPETCHHBIMY 3HAHUSIMH, YME
HUSIMH, IPAMCHSICT MX B CHUTYaIUsIX TIOBBIIICHHOM CII0KHOCTH.
CTyIeHT eMOHCTPUPYET CHOPMUPOBAHHOCTD JUCIHIUTMHAPHBIX KOMITETCHIIHIA: OCHO
o1 76 10 90 «3a4TeHO» / BHBIC 3HAHUSI, YMEHUS OCBOCHBI, HO JJOIYCKAIOTCSl HE3HAYHTEIbHBIS (1LHI/I6KI/I, HETOUH
«XOPOLIO» OCTH, 3aTPYAHCHUsSI TIPH aHATUTHYECKUX OTIepalnsiX, IepeHOCe 3HAaHUI U yMEeHUIi Ha H
OBBI€, HECTAH/IAPTHBIC CUTYAIIHH.
CTyzeHT AeMOHCTPUPYET CPOPMHUPOBAHHOCTD TUCHHUIUIMHAPHBIX KOMIIETCHIIUI: B X0
«3a4TCHOY / Jie KOHTPOJIbHBIX MEPOTIPUATHH JJOIMYCKAFOTCS 3HAYUTEILHBIC ONIMOKH, TIPOSBIISICTCS O
ot 61 o 75 «YIOBJICTBOPHUTENh | TCYTCTBHE OT/ACIHHBIX 3HAHUH, YMEHHH, HABBIKOB 10 HEKOTOPBIM JHCIUILTHHAPHBIM K
HO» OMITCTCHIIUSIM, CTY/ICHT HCIBITHIBACT 3HAYUTEIHHBIC 3aTPY/IHECHHS TIPU ONICPUPOBAHU
Y 3HAHUSMH ¥ YMEHUSIMU TIPH WX TIEPECHOCE Ha HOBBIC CHTYAITHH.
«HE 3a4TCHOY /
ot 41 110 60 ey TOBICTBOPUTE V crynenra He cd)(sznpOBa:Hm JMUCHIUTUTHHAPHBIC KOMITCTCHITHH, TPOSBISICTCS HET0C
TAaTOYHOCTh 3HAHUIA, YMCHUI, HABBIKOB.
JIBHOY»
«HE 3a4TEHO» /
JlucuuiuinHapHbIe KOMITETEHIIMU He cOpMHUpOBaHbl. [IposBIIseTcs MOJHOE MM HpaK
ot 0 110 40 «HEY/IOBJIETBOPUTE . M
EHO» THYECKH MTOJHOE OTCYTCTBHE 3HAHHI, YMEHHU I, HABBIKOB.

5 IlpumepHbIe OLIEHOUYHBbIE CPEACTBA

5.1 Ilpumepsl 3a1aHNH /151 BHINOJHEHUS KOHTPOJIbHBIX padoT

1. KakoBBI OCHOBHBIE KOMITOHEHTEI MOACIN HeﬁpOHa Mak-Kamtoka—IInuTTca 1 KakoBBI UX

byHKIIUU?

2. KakoBo HazHaueHnue Broporo ciosi B MHC Xsmmunra?

3. B uem cocTouT riaBHas 0COOEHHOCTb CBEPTOYHBIX HEHPOHHBIX CEeTeH?

Kpamkue memoouuecxue ykazanus

KontponbHast pabota mMpoOBOAMTCS B DJIEKTPOHHON (GopMe BO BpeMsi MOCIEIHETO B
yueOHOM MEePHOJIe MPAKTUIECKOTO 3aHSITHS.

KonponbHast pabora coctoutT u3 20 TECTOBBIX 3aJaHUM.

Bo Bpemst nposeneHus

KOHTpOJ’IBHOﬁ HC JOITYCKAaCTCA NCII0JIb30BAHNEC BHCIIITHUX I/IH(I)OpMaI_II/IOHHLIX pPeCypCOB.

IlIxana oyenku

OmeHka Bamsr Omnncanne

5 46-60 ITporeHT MpaBUIBHBIX 0TBETOB OT 76% 10 100%
4 31-45 ITpoueHT mpaBuIBbHBIX OTBETOB OT 51% 110 75%
3 16-30 ITpoueHT mpaBUWIIBHBIX OTBETOB OT 26% 10 50%
2 0-15 ITporeHT MpaBUIBHBIX OTBETOB MeHee 25%

5.2 3ananus 009 penleHus Keiic-3agaum

Tema 1. luckpeTHblil aIrOpuT™M 00yUeHUSI HEMpOHa

Tema 2. I'pagueHTHbINi MeToa 00yueHHs HelipoHa

Tema 3. OOyueHue MHOTOCIOIHOW HEWPOHHOMN
pacrpoCTpaHEHHs OIIUOKH.

Tewma 4. Iloctpoenue Heliponnsix ceteil B Python u R

Tema 5. PexyppenTHble HelipoHHBIE ceTH Xonduiaa 1 X3MMUHTa.

Tema 6. [TocTpoeHune cBepToUHBIX HEHpOHHBIX ceTelt B Python u R.

Kpamkue memoouueckue ykazanus

[IpakTnueckue KeHc-3aaHusl  BBINOJHSIOTCS 107 PYKOBOACTBOM IPENOAaBaTes,
KOTOPBIN ITOKa3bIBAET OCHOBHBIC LIAr¥, TEXHUKU U IPUHLHUIBI PEIIECHUs TEKYLIEH KeHC-3a7auH.
OTt4yer cTyJeHTa O BBIOJHEHUHU MPAKTUYECKOM padOThl COCTOUT B NEPIOCTABIECHUU CKPUIITA

CeTH METOJOM OOpaTHOTo



(mporpaMMHOTO KOJ[a) OOBSCHEHWW JIOTMKH PEIICHUS KaXKIOW 3ala4dl MW TMOJYKYCHHBIX
pEe3yJIbTaTOB.
[IpenomaBaTens OLEHMBAET BBINOJHEHUE CTYJICHTOM KaXJOro 3aJaHus IO KAadyeCTBY
O0OBSICHEHHS M OTBETaM Ha BO3HUKAIONUIUE Y MTPEMOAaBaTElIsI BOIPOCHI IO TEME TEKYIICH paboTHl.
IlIxana oyenku

Ornenka Bamier Omnucanne

5 3140 ITpoueHT npaBUIbHBIX OTBETOB OT 76% 10 100%
4 21-30 ITporeHT mpaBUIbHBIX OTBETOB OT 51% 10 75%
3 11-20 ITporeHT mpaBUIbHBIX OTBETOB OT 26% 10 50%
2 0-10 ITpoueHT paBUIIBHBIX 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
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