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1. lleanb ocBOeHNSI AUCUUILIHHBI

Llenbi0 OCBOEHUS AMCLUILIMHBI SBISIETCS NPUOOpETEHHE CTYJCHTaMH 3HAaHHHM B 00JacTu
TEOPUM HCKYCCTBEHHOI'O HMHTEUIEKTa M MHTEIUIEKTYaJIbHOTO aHaJlW3a JaHHBIX, a TakKxke
(dopMHpOBaHHE HABBIKOB pa3pabOTKU MPOrPaMMHBIX CpPEACTB HWHTEIUIEKTYaJbHOH 00pabOTKH
MH(POPMALIMU B PA3IMYHBIX IPEIMETHBIX 00JacTAX ¢ yU4ETOM aKTyalbHBIX IOTPEOHOCTEN pealbHOro
ceKTopa UG POBOI IKOHOMHKHU.

3a1aun AUCHUIUIMHBL

- O3HAaKOMJICHHE C TEOPETHUYECKUMH KOHLEMIMSIMHU, COCTABISAIOIIUMH OCHOBY COBPEMEHHBIX
JOCTH)KEHUH B 0071aCTH MCKYCCTBEHHOI'O MHTEJUIEKTA U UHTEIUIEKTYaJIbHOTO aHAJIN3a JaHHBIX;

- 03HAKOMJICHHE C COBPEMEHHBIMU HATPABJICHUSMH MPAKTUIECKOTO MPUMEHEHUS TEXHOIOTUN
HCKYCCTBEHHOI'O MHTEIJICKTa U MHTEJUIEKTYaIbHOI0 aHaIu3a JaHHbIX;

- O3HAaKOMJICHHE C aKTyaJbHbIMH 33/ladaMd HWHTEJUIEKTYyaJbHOTO aHalM3a JaHHBIX B
pa3IMYHBIX MNPEIMETHBIX O00JACTSIX € Y4ETOM AaKTyalbHBIX HOTPEOHOCTEM peaJlbHOrO CEKTOpa
11 (pOBON IKOHOMUKY;

- O3HAKOMJICHHE C TEXHOJIOTUSMH W CpEJICTBAMM MPOTrPAaMMHON peallu3alud CUCTEM
UHTEIUICKTYaTbHOM 00pa0boTKH HH(OPMAIINH.

2. Mecro mucuuniannsl B crpykrype OIIOII BO
Kypc 6asupyercss Ha 3HaAHUSX KOMIBIOTEPHBIX TEXHOJIOTMH, OCHOB MPOIPaMMHUPOBAHUSA U
3HaHUAX, HpI/IO6peTCHHLIX npnu HMU3y4YCHUHU  OUCHUILINH «I/IHCI)OpMaTI/IKa», «MaTeMaTI/IKa»,
«CriennanbHble TJIAaBBI MaTeMaTHKW». Ha maHHOM Kypce Oasupyercs HanMCcaHUE BBITYCKHOM
KBATH(UKAIIMOHHON PabOTHI.

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHS 110 TUCHUILTHHE
[Inanupyemble pe3ynpTaThl OOY4YEHHS MO TUCIHIUIMHE, COOTHECEHHBIE C IUIAHUPYEMBIMH
pesyasTatamu ocBoeHust OI1OII (koMmeTeHIUAMU U UHANKATOPaMH 10CTHKEHUS KOMIICTSHITH )

dopMupyeMBbIE [Tnanupyemble pe3yabTaThl 00yUeHUS 10 AUCIUILINHE, B
KOMIIETECHIIU (KOZ[, COOTBETCTBUU C UHAMKATOPOM JOCTHXKCHUSA KOMIIECTCHIINU HaunMmeHoBaHuEe OIIEHOYHOTO
COZlEpXKaHNE WNunukaTop nocTuxeHust PesynbTarel 00yueHus no CcpencTea
KOMIICTEHITHH) KOMIIETEHITNH JIUCITUTUINHE
ITK-3 Cnocoben ITK-3.1 [Iporpammupyet 3HaTh METO/IbI BOIIPOCHI K YCTHOMY OIpOCY,
BBITIONTHSATH MOJIYJIM HHTEJJIEKTYallbHOTO | WHTEJIEKTYalbHOTO aHaIu3a TECTBI
pa3paboTky aHamu3a u 00paboTKU nqanneix (TTK-3.1)
MIPOTrPaMMHBIX JAHHBIX YMeTs pa3pabaTsiBaTh
Mozyneu IIPOrPaMMHBIE MOAYJIH
HMHTEJUIEKTYaJIbLHOTO MHTEJJIEKTYalIbHOTO aHaIn3a
aHaIn3a JaHHBIX nmannbix (TTK-3.1)
BnaneTts HaBbIKaMu
pa3paboTKy MPOTrPaMMHBIX
MOJYJIeH UHTEIIEKTYalbHOTO
ananm3a ganseix (ITK-3.1)




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI
OO01mast TpyA0€MKOCTh TUCHIUTIINHBI COCTABIISET § 3a4ETHRIX €UHMUII, 288 JacoB.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHb 6a30BOro 00pa3oBaHusi: CpeHee ooIee.

Cpoxk o0yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI
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1 MeToapl ¥ TEXHOJIOTUH 6 |16 | 16 146,15 yCTHEII onpoc,
o TECTHPOBaHHE
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00paboTKK HHPOpPMALIUU
Bcero 3a cemectp 180 | 16 16 1,6 | 0,25 | 146,15 3ay. ¢ o11.
2 | Pa3pabotka nporpammubix | 7 | 16 | 16 36,4 YCTHBII ompoc,
> TECTHPOBAHHE
MO TyJIei
WHTEJIEKTYaTbHOM
00paboTKu nHGOpMaIuu
Bcero 3a cemectp 108 | 16 16 3,6 0,35 36,4 JKk3.(35,65)
HUtoro 288 32 | 32 52| 0,6 | 182,55 35,65

4.1.2. CoaepskaHue TUCHMILIMHBI

4.1.2.1. IlepeyeHnb JeKUM

Cemectp 6
Pazoen 1. Memoovl u mexunonocuu unmeniexmyaivHou 0opabomxu uHgopmayuu
Jleknnus 1.

OcCHOBBI HHTEIUIEKTYaIbHOU 00paboTKK MH(GOPMAIIUU U UCKYCCTBEHHOTO UHTEIIEKTa (2
Jaca).
Jlexnusa 2.

O0630p IPUKIIATHBIX 33724 U aKTyalbHBIX METOJO0B MAlIMHHOTO 00yueHus (2 aca).
Jlekuus 3.

MHorocnoiHbli NepcenTpOH Kak YHUBEPCAIbHBIN anmnpokcumaTop (2 yaca).
Jlekuus 4.

OOyueHne NCKYCCTBEHHBIX HEHPOHHBIX ceTeld. MeTo1 0O0paTHOTrO pacpoCTPAHEHUS OIINOKU
(2 gaca).




Jlexnus S.

CBepTOYHbIC HEHPOHHBIE CETH U HHTEIICKTYaIbHAsI 00pab0TKa CTPYKTYPUPOBAHHBIX JAHHBIX
(2 yaca).
Jlexnus 6.

PexyppeHTHBIC HEHPOHHBIC CETH M UHTEIUICKTyallbHass 00paboTKa MoCIe0BaTENbHOCTEH (2
yaca).
Jlekumus 7.

Cetn ¢ camoopranu3alyell Ha OCHOBE KOHKYPEHIIMH U 00y4YCeHHUE C MOJIKperieHHeM (2 Jaca).
Jlexnus 8.

['eHepaTuBHBIC MOJICTH U BBIJICJIICHUE IPU3HAKOB (2 Yaca).
Cemectp 7
Pazoen 2. Pazpabomka npoepammmsix Mooyiell UHmeiieKmyaibHol 0opabomku ungopmayuu
Jlexknusa 9.

['eHeTHUECKUE aTOPUTMBI M SBOJIOIMOHHAS ONTHMHU3aIus (2 yaca).
Jlekuus 10.

Pa6ora ¢ 6ubnmuortexoit NumPy u npenoOpaboTka gaHHbIX (2 yaca).
Jlekuus 11.

Pa6ora c 6ubnuotekoii Pandas u crpykrypamu nanusix Series u DataFrame (2 yaca).
Jlekums 12.

PaGora c 6ubnuotekoii Keras ans cozganust u o0ydeHus HEHPOHHBIX ceTel (2 yaca).
Jlekuus 13.

Pa6ora c 6ubnuotekoit PyTorch mist coznanus u o0y4ueHuss HEMpOHHBIX ceTeil (2 yaca).
Jexkuusa 14.

Pa6ora ¢ 6ubnunotexoit OpenCV nns pemieHus 3a1a4 KOMIBIOTEPHOTO 3peHus (2 yaca).
Jlekuus 15.

Texnonorus Transfer Learning (2 vaca).
Jlekuus 16.

[Mapannensusie Beruncnenus ¢ CUDA B Google Colab (2 yaca).

4.1.2.2. IlepeyeHb NPAKTHYECKUX 3aHATHIT

Cemectp 6
Pazoen 1. Memooul u mexnonocuu unmeniexmyaivHou 00padbomxu uHgopmayuu
IIpakTH4eckoe 3ansaTue 1

CTpyKTypa UCXOIHBIX JAHHBIX JJIS 3aJla4 UHTEIJIEKTyallbHOM 00paboTku nHpopmanuu (2
qaca).
IIpakTnyeckoe 3ansTHE 2

ITonroToBKa JaHHBIX M UX MPEJCTaBIEHHE B CUCTEME UHTEIIEKTYaIbHOM 00paboTKH
uH(popmanuu (2 yaca).
IIpakTH4eckoe 3ansaTHe 3

[IporpamMmHas peanuzanus GopMaabHOro HelpoHa (2 Jaca).
IIpakTHyeckoe 3ansaTHe 4

[IporpammHas peanuzanusi CTpyKTypbl MHOTOCIIOMHOW HEHPOHHOU CETH ITPSIMOT0
pacnpocTpaHeHus (2 yaca).
IIpakTH4yeckoe 3ansATHE 5

I'pasueHTHBIN cryck U onTUMH3aMs QYHKIIMK TOTepsb (2 yaca).
IIpakTHyeckoe 3ansitue 6

OOyueHne HeHPOHHOI CeTH Ha OCHOBE AITOPUTMa 0OOPATHOTO PACHPOCTPAHEHHUS OLIHOKHU (2
qaca).
IIpakTHyeckoe 3ansiTue 7

[IporpammHast peasin3anuisi HEUPOHHOW CETH JIJIsl PEUICHUS 3a/1a4d UHTEIJIEKTYaIbHOM
00paboTku nHpopMaIuu (2 Jaca).
IIpakTnyeckoe 3ansiTue 8

OrneHka KayecTBa PEIICHUs 3a/1a9 HHTEIUIEKTYaIbHON 00pa0OTKH TaHHBIX (2 Jaca).



Cemectp 7
Pa3zoen 2. Pazpabomka npocpammmsix Mooyiel UHMeNIeKmyaibHoU 0opabomku ungopmayuu
IIpakTuyeckoe 3anaTHE 9

Pemenue 3amaun perpeccuu ¢ ucnosib3oBanueM omonmuoreku Pandas (2 gaca).
IIpakTHyeckoe 3ansaTue 10

Pemenue 3amaun knaccudukanuu ¢ ucronb3oBanueM onomroreku Pandas (2 gaca).
IIpakTnyeckoe 3ansaTue 11

Pemenue 3amaun kiactepusaiyy ¢ UCIOIb30BaHneM Onbnroreku Pandas (2 gaca).
IIpakTHyeckoe 3ansaTHe 12

Coznanne u 00ydyeHne MHOTOCIOMHONW HEHPOHHOW CETH C UCIIOJIb30BAaHUEM OMOJINOTEKH
PyTorch (2 gaca).
IIpakTnyeckoe 3ausitue 13

Coznanue u 00y4eHHEe CBEPTOYHON HEHPOHHON CETH C UCTIOIb30BAaHUEM OMOIMOTEKH
PyTorch (2 gaca).
IIpakTHyeckoe 3ansaTue 14

Coznanue u 00y4ueHrne peKyppeHTHOI HEMPOHHOM CETH C HCIOIb30BAaHUEM OMOINOTEKU
PyTorch (2 gaca).
IIpakTnyeckoe 3ansitue 15

Hcnonp3oBanue texnonoruu Transfer Learning mys pemenns 3agad kiaccupukamun (2
Jaca).
IIpakTnyeckoe 3ansaTue 16

Peanuzarus 00yueHuUs] HSHPOHHON CETH C UCIIOJIb30BAHUEM MAPAIUICIbHBIX BHIYUCICHHUIMA
CUDA B Google Colab (2 gaca).

4.1.2.3. [lepeueHb 1a00paTOPHBIX PadOT
He manupyercs.

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOAMUYECKOE O0ecIIedYeHHe CAMOCTOATEIbHOM

padoThI

IIepedeHs TeM, BBIHECEHHBIX HA CAMOCTOSATEIBHOE U3YUCHHUE:
1. Moaenu npencTaBieHus 3HAHUH 1 METOJIbI X 00pabOTKH.
2. ®peiiMoBasi MOJIeNb NPEACTABICHUS 3HAHUI.
3. CemMaHTH4€ECKast MOJEIb MIPEACTABICHUS 3HAHUIA.
4. IlpoaykimoHHasi MOJIeb IPEICTABIICHUS 3HAHU.
5. Jlornyeckuii ¥ DBpUCTUYECKUNA METOBI PACCYKICHHUS.
6. PaccyxaeHust Ha OCHOBE A€IYKIIUHU, MHIYKIIUH, aHAJIOTHH.
7. CTpyKTypa SKCIIEPTHON CUCTEMBI.
8. Monenu u MeToIbl IPUHATHUS PELICHHM, TPUMEHSAEMbIE B OKCIIEPTHBIX CUCTEMaX.
9. IHcTpyMeHTaNbHbIE CPECTBA Pa3paOdOTKU SKCIIEPTHBIX CHCTEM.
10. Cuctembl UHTEIUIEKTYaIbHOTO HHTEpdeiica it HHPOPMAIIMOHHBIX CHCTEM.

Jns caMOCTOSTENTbHONM paboOThl MCHONB3YIOTCS METOJUYECKHE YKa3aHHs IO OCBOCHHUIO
JUCLUIIIIMHBI U U3JaHUS U3 CIIMCKA MPUBEJICHHON HUYKE OCHOBHOW M JJOTIOJHUTEIBHOU JIMTEPATYPHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedepartos, TP, PI'P, PIIP

He mmanupyercs.

4.1.2.6. IlIpuMepHbIi IepeYeHb TeM KypPCOBbIX padoT (IIPOEKTOB)
He mnanupyerces.

5. O0pa3oBaTte/ibHbIE€ TEXHOJIOTUH
B nponecce U3ydCHud AUCHUIIIMHBI MPHUMCHACTCA KOHTAKTHAAd TCXHOJIOTHMA NPCIOJaBaHUS
(32 HWCKIIOYEHHEM CaMOCTOATENIbHO HW3y4aeMbIX CTyAeHTamMu BorpocoB). [lpu mpoBeaeHuun
NPAaKTUYECKUX pabOT MPUMEHSAETCS UMUTALMOHHBIM WM CUMYIALMOHHBIN nonxoa. Illaru pemeHus



3a7a4 CTYAEHTaM JEMOHCTPUPYIOTCS IIPU IIOMOIIM MYJIbTUMEIUWHON TEXHUKHU. B nampHelieM
CTYIEHTBI CAMOCTOSITEJIBHO PEUIAIOT AHAJIOTUYHBIE 3aJaHHUS.

6. OueHovHbIe cpeacTBAa /51 TEKYLIEro KOHTPOJIA YCIeBaeMOCTH,

l'[pOMe)KyTO‘IHOﬁ arreCralum 1o uToraMm OCBOCHUA AUCHUIIJIMHBI.
@DOH/IbI OIICHOYHBIX MATEPHATIOB (CPEICTB) MPUBEICHBI B IPHIIOKEHUU.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE o0ecnieueHne JUCHUIIMHBI.

7.1. OcHOBHas1 y4eOHO-MeTOAMYECKAS JIUTEPATypa M0 AMCHUIIIIMHE

1. ITanemoB, C. B. MHTENNEKTyanbHble CUCTEMBI U TeXHOJOTHH: yueOHOe mocobue / C. B.
[TanbmoB. — Camapa: IloBOIKCKMI TIOCYylapCTBEHHBIH YHUBEPCUTET TEIEKOMMYHHUKALUMH MU
unpopmaruku, 2017. — 195 ¢. - https://www.iprbookshop.ru/75375.html

2. Cyposa, H. 1O. UckyccrBennsrit uaTemiekT: monorpadus / H. FO. Cyposa, M. E. Kocos. —
MockBa: OHUTU-TAHA, 2021. - 408 c¢. — ISBN 978-5-238-03513-0. -
https://www.iprbookshop.ru/123354.html

3. [TaTaeBa A. B. UHTemIekTyanbHble CUCTEMBI U TEXHOJOTUH: ydeOHoe mocobue / [lstaeBa
A. B., Paesuu K. B. — Kpacnosipck: Cubupckuii ¢penepanbusiii ynusepeurer, 2018. — 144 ¢. — ISBN
978-5-7638-3873-2. - https://www.iprbookshop.ru/84358.html

7.2. JlonoJIHUTEJIbHAS Y4eOHO-MeTOANYecKasi JJUTEPATypPa Mo AUCHUILINHE

1. UckyccTBEeHHBIN UHTEIICKT, aHATUTHKA 1 HOBbIe TexHonoruu / T. [Iasennopt, P. Ponanku,
K. Jle#ik [ mp.]. — MockBa: Anbrimaa [Tabnumep, 2022. — 200 c. — ISBN 978-5-9614-4791-0. -
https://www.iprbookshop.ru/122524.html

2. llepdpunnes, [. A. UHTemIeKTyaIbHBIE CUCTEMBI MOJIEPKKU IPUHATHS PEeLIeHUI: yueOHoe
nocodue / JI. A. IleppunbeB, K. B. PaeBuu, A. B. IlaraeBa. — Kpachosipck: Cubupckuii
denepanpablii  yHuBepcurer, 2018, — 136 c¢. - ISBN 978-5-7638-4011-7. -
https://www.iprbookshop.ru/84359.html

3. Adonun, B. JI. UnrennexryaibHble pOOOTOTEXHUYECKUE CUCTEMBL: yueOHOe nocodue / B.
JI. Adonun, B. A. Makymkus. — 3-e u3ll. — MockBa: HHTepHer-YHuBepcuter MHPOpMaIMOHHBIX
Texnonormit (MHTYUT), Aii Ilm Ap Menma, 2020. — 221 c. — ISBN 978-5-4497-0659-1. -
https://www.iprbookshop.ru/97545.html

7.3. IlepeyeHb HHPOPMAITMOHHBIX TEXHOJIOTHd, MCIOJIb3yEeMbIX NPHU
OCYIIeCTBJIEHHMH 00Pa30BaTeJILHOIO0 MPoIecca Mo JUCHHUILUINHE, BKIKYAs
nepeyeHb MPOrpaMMHOI0 odecredeHnsi 1 HHPOPMAIMOHHBIX CIIPABOYHBIX

CUCTEM

B  oOpasoBarenpHOM  mpolecce  HMCHOJNB3YIOTCS — MH(QOPMAIIMOHHBIE  TEXHOJIOTHH,
peanin3oBaHHbIE HAa  OCHOBe  HMH(OPMAIMOHHO-00pA30BaTEIBHOrO  MOpTajla  MHCTHTYTA
(www.mivlgu.ru/iop), 1 ”HOOKOMMYHUKAIIMOHHOW CETH MHCTUTYTA:

- IpeIoCTaBJIeHHE YI4eOHO-METOJMUSCKUX MAaTePHAJIOB B AJIEKTPOHHOM BH/IC;

- B3aUMOJICHCTBHME YYaCTHHKOB O0Opa30BaTENbHOIO TIIpoliecca Yepe3 JIOKAJbHYIO CeTh
uHcTuTyTa U IHTEpHET;

- TIPEJIOCTABIICHUE CBEICHUN O pe3yyibTaTax y4eOHOW NEeTEIbHOCTH B 3JICKTPOHHOM JIMYHOM
KaOuHEeTe 00yJaromerocs.

WHupopmanoHHbIE CITPABOYHBIC CUCTEMBI:

Nudopmannonno-oo6pazoBarenbHbiid moptan MU Bal'V https://www.mivlgu.ru/iop/

OOpasoBarenbHbIii caiiT - Unciaennbsie metoab! http://service.rintd.ru/chislennye_metody

[Topran 3uanwmii http://statistica.ru/branches-maths/obzor-chislennykh-metodov/

OO0pazoBaTenbHbII MaTeMaTUYECKUI calTt -
http://www.exponenta.ru/soft/Mathcad/UsersGuide/0.asp.

Maremaruueckuii popym Math Help Planet http://mathhelpplanet.com/viewforum.php?f=22.



OopasoBarenbublii nopran "EguHoe OKHO 1ocTyma K o0Opa3oBaTelbHBIM pecypcam' -
http://window.edu.ru/

[Tporpammuoe obecrieueHue:

7-Zip (GNU LGPL)

Mathcad Education — University Edition (100 pack) v.15 (I'ocynapcTBenHblit kKoHTpakT Nel
ot 10.01.2012 rona)

Google Chrome (JIutiensuonHoe cormnamenue Google)

Free Commander XE (JIuniensnonnoe cornamenue FreeCommander)

Kaspersky Endpoint Security s 6usneca - Crangaptabiii Russian Edition. 500-999 Node 2
year Educational Renewal (npomienne) (I'paxgaHCKO-TIpaBOBOM 10TOBOP OFOPKETHOTO YUPEIKICHUS
Ne2020.526633 ot 23.11.2020 rona)

Microsoft Windows 7 Professional (ITporpamma Microsoft Azure Dev Tools for Teaching
(Order Number: IM126433))

Oracle VirtualBox (GNU GPL )

Microsoft Visual Studio (ITporpamma Microsoft Azure Dev Tools for Teaching (Order
Number: IM126433))

Pascal Pascal ABC.NET (GNU Lesser General Public License v.3)

GIMP (GNU GPL 3.0)

INKSCAPE (GNU GPL )

Lazarus (GNU GPL, GNU LGPL)

FireBird (Initial Developer's Public License u InterBase Public Licence)

Microsoft Access (IIporpamma Microsoft Azure Dev Tools for Teaching (Order Number:
IM126433) )

Microsoft Visio (IIporpamma Microsoft Azure Dev Tools for Teaching (Order Number:
IM126433))

Microsoft Project (Ilporpamma Microsoft Azure Dev Tools for Teaching (Order Number:
IM126433))

Microsoft SQL Server (Ilporpamma Microsoft Azure Dev Tools for Teaching (Order Number:
IM126433) )

Notepad++ (GNU GPL 3)

Wireshark (GNU GPL 2+)

1C:Enterise8.3 (becrnatnas Bepcus uist 00yueHUs IPOrpaMMHUPOBAHUIO)

Deductor Academic ( OecrimaTHasi Bepcusi IpeAHa3HauYeHHas TOJIBKO /171 00pa30BaTebHBIX
1esnen)

K-Lite Mega Codec Pack (Freeware)

Adobe Acrobat Reader DC (O06mue ycnoBust HCIOJIb30BaHus MpoaykToB Adobe)

StarUML (Proprietary commercial software (formerly GNU GPL))

Opera (OecrutaTHOe MPOTrpaMMHOE OOECTIeUeHHE)

Light Alloy (GNU GPL 2.0)

Open Office (Apache License 2.0)

7.4. Ilepeyenn pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«AHTEpHET», HEOOXOAUMBIX JIJIS OCBOCHUS TUCIIUIIMHBI
iprbookshop.ru
mivigu.ru
service.rintd.ru
statistica.ru
exponenta.ru
mathhelpplanet.com
window.edu.ru
mivlgu.ru/iop

8. MarepuajbHO-TEXHHUYECKOE O0eceYeHue U CIUTITHHbI
JlabGopaTopus MPUKIIATHON MaTeMaTHKUA U HH(POPMATUKH



INIK - 9 mr.; xkommyrarop TRENDnet; suneomnpoexkrop NEC Projector V260XG
(mepenocHoit); HoyTtOyk ASUS (mepeHocHoi); skpan mobunbHbIN Classic Solution Premier Vela
Express. Jloctyn k cetu HTEpHET.

9. MeTozmqecKne YKa3aHus 110 OCBOCHUI0 NUCITUIIJINHBI

Jlisi  yCIIEIIHOTO OCBOCHHSI TEOPETHUYECKOT0 Marepuana OOYyYalolIUiics: 3HAKOMHUTCS CO
CIIUCKOM PEKOMEHJIYEMON OCHOBHOW M JOIOJIHUTENIBHOW JINTEPATyphl; YTOUHSAET y MPEnoJaBaTes,
KAaKUM JIOIOJHUTEIbHBIM I1OCOOUSAM CJEIYeT OTAaTh IPEINOUYTEHUE; BEIET KOHCIEKT JIEKUUH M
npopalaThIBaeT JEKIMOHHBIN MaTepHrall, OJIb3YsICh KaK KOHCIIEKTOM, TaK U y4eOHBIMU TOCOOUSIMH.

Ha mnpaktuueckux 3aHATUAX IPOWJEHHBIM TEOPETUYECKUM MaTepuan IOAKpPEIUIIeTCs
pELIeHUEM 33/]1a4 10 OCHOBHBIM Te€MaM JAUCLUIUIMHBL. 3aHATHUS IPOBOAATCS B KOMIIBIOTEPHOM KJacce,
UCTIONB3Ysl  CHEIHMajbHOE TNporpaMMHoe obecrieuenue. Kaxnaol mnoxarpymme oOydaromuxcs
mpernojaBaTeNlb BbIJACT 3aJady, CBA3aHHYI0 C pa3padOTKOW M MpOrpaMMHON  peanusarueit
aIropuTMOB 00paboTku MH(POpMauu. B KoHIe 3aHATH 00yJaromue JeMOHCTPUPYIOT TIOJTY4YEeHHBIC
pe3yNbTaThl MIPEnoaaBaTelNo U Mpu HeOOX0IUMOCTH AeNalT paboTy Hall OIIMOKaMHU.

CamocrosiTenbHasi paboTa OKas3blBa€T Ba)XXHOE BIUSHUE HAa (HOPMHUPOBAHHME JMYHOCTH
OyaylIero crenuanucTa, OHa IiIaHupyeTcs 00yJarommMces caMocTosATeNbHO. Kaxplil o0yyaromuiics
CaMOCTOSITENIFHO ONPEACISET PEeKUM CBOCH pabOTHl M Mepy TPyAa, 3aTPayMBacMOro Ha OBJIAJICHHE
y4eOHBIM COJEp)KaHUEM JUCUUILIMHBL. OH BBINOJHSET BHEAYAUTOPHYIO pabOTy U H3yueHHe
pa3aenoB, BHIHOCUMBIX Ha CaMOCTOATENBHYIO padoTy, MO JIMYHOMY HWHIMBHIYaJIbHOMY IUIAHY, B
3aBUCUMOCTH OT €ro NMOArOTOBKH, BPEMEHH U JIPYTUX YCIOBUM.

dopma 3aKITIOYUTEIBHOTO KOHTPOJSA MPU MPOMEKYTOUHOM aTrTecTalud — 3K3aMeH. [lns
MPOBEJICHUS MPOMEKYTOYHON aTTECTAllMU 110 AUCHUIUIMHE pa3padoTaHbl (POHI OIEHOYHBIX CPEICTB
U OaUTbHO-PEHTHHTOBAs CHCTEMa OLEHKH YYeOHOH JesSTeNbHOCTH CTyneHTOB. OIleHka 1o
JTUCIUIIMHE BBICTABISETCS B MH(DOPMALIMOHHOW CUCTEME M HOCUT HMHTETPUPOBAHHBIN XapakTep,
YYHUTBIBAOIINM PE3YNIbTaThl OLICHUBAHUS Y4aCTHs CTYICHTOB B ayJAMTOPHBIX 3aHATHAX, KauecTBa U
CBOEBPEMEHHOCTU BBINIOJIHEHUA 3aJaHUM B XOJ€ W3Y4YECHHMS IJUCLUUIUIMHBI U IIPOMEXKYTOYHOHN
aTTeCTalUN.



IIporpamma cocraBieHa B cooTrBeTcTBUH ¢ TpeOoaHusMu OI'OC BO mo HampaBieHUIo
01.03.02 Ilpuxnraounas mamemamuxa u uHgpopmamuxa v MpoQUITIO MMOATOTOBKH HHmenieKkmyanbHbll
aHanu3 OaHHvIX
Pa6ouyto nporpammy cocraBun x.m.H. Makapoe M.B.

[TporpamMma paccMoTpeHa u ogo0peHa Ha 3acenannu kapeapst OIIM

npotokoi Ne 17 ot 22.05.2020 roga.
3aBenyromuii kadenpoit PIIM Opnog A.A.
(ITonmuce)

Pabouas mporpamMma paccMoTpeHa M 0J00peHa Ha 3aceJaHhH Yy4eOHO-METOIHMYECKON
KOMHCCUU (aKyIbTeTa

npoTokoia Ne 10 ot 10.06.2020 ropa.
IIpencenarens komuccun OUTP Puvioickosa M.H.
(ITonmuce) (®.1.0.)




Ilpunoscenue
DoH/I OLIEHOYHBIX MAaTEPHUAJIOB (CPeICTB) MO ANCIHHUIINHE
I/IHTGHHCKTyaJIBHBIG CHUCTEMbI U TCXHOJIOTUU

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o IMCIOMIIJIMHE

Temel U1 yCTHOTO onpoca:

I1K-3

1. OcHOBHBIE MOHATHA MamIMHHOTO OOyueHHs. OCHOBHBIE IMOCTaHOBKHM 3aaay. [Ipumepsl
IIPUKJIAIHBIX 3a7a4.

2. Jluneiinple mpocTpaHcTBa. Bekropel m marpuibl. JlnHelHas He3aBucuMOCTh. OOpaTHas
MaTpHLA.

3. IlpousBoaHas u rpaaueHT QyHKIMH. |'pafueHTHBIN CIycK. Boimykibie GyHKIMM.

4. City4alinble Benu4MHbI. /JJucKpeTHbIE U HENIpEphIBHBIE pacnpenencHus. [Ipumepsr.

5. OueHuBaHWE TMapaMETPOB pacHpeleNieHuid, METOJ, MaKCHMAaJbHOTO IPaBAONOA00uUS.
byrcrpannuur.

6. Jluneitnple metoapl Kiaccuukanmuu W perpeccuu: (YHKIHMOHAIBI KAadyeCTBa, METOMbI
HACTPONKH, OCOOEHHOCTH IPUMEHEHHS.

7. MeTpHKH KauyecTBa aJITOPUTM PETPECCHU U KIIACCHU(PHKAIIHH.

8. OueHuBaHMe KadecTBa alropuTMoB. OTiIOKeHHas BbIOOpKa, ee HexoctaTku. OleHka
MOJHOTO CKOJIb3411ero KoHTpois. Kpocc-pannpanus. Leave-one-out.

9. [epeBsbs pemieHunii. MetTosl ocTpoeHus iepeBbeB. VX perynspuzanus.

10. Kommno3umuu anroputMoB. Pasznoxenue ommOKN Ha CMEIIeHHe U pa3opoc.

11. Cny4aiiHblii 1ec, ero 0COOEHHOCTH.

12. MeTtozp! moucka BbIOPOCOB B JaHHBIX. METO/bI BOCCTAHOBJIEHUS NPOIYCKOB B JTAHHBIX.
Pabota ¢ HecOalaHCUPOBAHHBIMU BBIOOPKAMH.

13. 3agaua ananuza notpeOuTenbckoi Kop3uHbl. llogaepxka u noctoBepHOCTh. YacThle,
3aMKHYTBIE 1 MAaKCHMaJIbHbIE YaCThIE MHOXKECTBA.

14. 3amaua xknacrepuzanun. Anroput™m K-Means. O1ieHKH KadecTBa KJIaCTEPU3AIINH.

15. HeltpoHHble ceTH Ui aHAIN3a N300paKeHUH.

O0mee pacnpenenenne 0a110B TEKYIEro KOHTPOJIS 0 BUAAM y4eOHBIX padoT 1JIsl CTY/ICHTOB

Pelitunr-konTpons 1 YCTHBIN OIIPOC 5 BOIIPOCOB 1o 15 Ganos
PelTuHr-KOHTPOIH 2 YCTHBIN OITPOC 5 BOIIPOCOB 1o 15 6annos
Pelitunr-konTpons 3 YCTHBIH OIIPOC 5 BOIIPOCOB 1o 15 Gannos
[Tocemenre 3aHATUIA CTYJEHTOM 0
JlonosHUTENbHBIE OalIbI 0

(OonychI)

BrinosnHeHne ceMecTpoBoro

IJIAHA CAMOCTOSITEIBHON YCTHBIN OITPOC S BOIPOCOB 1o 15 6anmos
paboTHI

2. IIpomeskyTOUYHASI aTTECTAIMS 10 IUCIUIIUHE
IlepeyeHb BONPOCOB K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OlleHKOii.
Ilepeyenn npakTHYeCKUX 32424 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OeHKOMH (nmpu
HAJIMYMH)

Doun OLIEHOYHBIX CpEICTB pacnoyioxeH Ha HNOII MU Bal'Y
https://mwww.mivlgu.ru/iop/question/edit.php?courseid=2359




MeTtoanyeckue MaTepuabl, XapaKTepH3yOIHe NPOLeAYPbI OlleHUBAHUS

Ha ocHoOBe mepeuHsi TECTOBBIX BOIPOCOB MPOTPAMMHBEIM KOMIUIEKCOM HWH(OPMAIMOHHO-
obpasoBarenbHoro mopraira MU Bnal'Y dopmupyroTcs B aBTOMaTHYECKOM PEXKHME TECTOBBIC
3amanus i crynaeHToB: 10 BompocoB u3 Oioka "3Hath", 5 BompocoB u3 Onoka "Ymere "m 5
BorpocoB u3 Onoka "Bmamers". [IporpammHbIii KOMILIEKC (GOPMHUPYET WHIWBHIYyAJIbHBIC 3aJaHHS
JUISL KaXJIOrO 3aperuCTPUPOBAHHOTO B CHUCTEME CTYACHTa M YCTAaHABIIMBACT BPEMsl MPOXOXKJICHUS
tectupoBanus. Kaxaplii otBeT M3 Oioka "3Harp" oneHuBaercs B 1 Oamwi, u3 OyokoB "YMerp" u
"Bnanets" - B 3 O6anna. PesynapraToM TeCTUpPOBAaHUS SBISAETCS CyMMa 0aJljIoB, KOTOpPasi CKJIaIbIBACTCS
C MHAUBHUIYabHBIM CEMECTPOBBIM PEHUTHHIOM CTYACHTAa M OIpelesseT OLEHKY 3a 3adeT WU
9K3aMEH.

51 - 65 Ganna — «yIOBIECTBOPUTEIHHOY;

66 — 81 GayI0B — «XOpOLIOY;

81 — 100 6anyioB — «OTIIMYHOM.

MaxkcumanbHasi cymma 0asuioB, Habupaemasi CTyIeHTOM 1o aucuuiiinHe pasHa 100.

Onenka | OueHka mo mkane O6ocHoBaHME Yposeno

B chopmuposannocmu
Oaax KomnemeHnuyuil
bonee | «Otnuuno» ConeprxaHue Kypca OCBOCHO Buicokuit yposens
80 MOJIHOCTBIO, 0€3 TPOOEIIoB,

HE0OXO0IUMBIC ITPAKTUYCCKHE HABBIKU
paboThl C OCBOEHHBIM MaTEpHAIOM
c(hOpMHPOBaHEKI, BCE
MPEyCMOTPEHHBIE TPOTPAMMOM
o0ydeHus yueOHbIe 3aaHus
BBIINTIOJIHEHBI, KAYECTBO UX BBIITIOJTHCHUA
OIIEHEHO YHCIIOM 0aJIoB, OJIM3KUM K
MAaKCUMaJIbHOMY

66-80 | «Xoporo» ConepxaHue Kypca OCBOCHO Ilpoosunymotii
MOJTHOCTBIO, O€3 MPOOeIoB, HEKOTOPHIE | ypoGeHs
NPAaKTUYECKHE HABBIKK PabOTHI C
OCBOCHHBIM MaTEpUAJIOM
c(hOpMHUPOBAHBI HEJOCTATOYHO, BCE
MPEyCMOTPEHHBIC IPOTPAMMO
00ydeHus1 yueOHbIC 3adaHus
BBINOJIHEHBI, KAYECTBO BBIMOJIHEHHS HU
OJIHOTO W3 HUX HE OILIEHEHO
MUHHMAaJIbHBIM YUCIIOM 0aJlIOB,
HEKOTOPbIE BUIBI 3a1aHUI BBITIOJTHEHBI
C omrmoKamMu




50-65 | «Y10oBIETBOPUTEIHLHOY» ConeprxaHue Kypca OCBOEHO Ilopozoeuwlit yposens
YaCTUYHO, HO MPOOEITBI HE HOCST
CYIIECTBEHHOT'O XapaKkTepa,
HEO0OXOTUMBIC TTPAKTUIECCKHE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPUAJIOM B
OCHOBHOM C()OPMHUPOBAHBI,
OOJIBITMHCTBO MPEyCMOTPEHHBIX
POrpaMMoil 00ydeHHs y4eOHBIX
3aJJaHUI BBIITOJIHEHO, HEKOTOPBIE U3
BBITIOJTHEHHBIX 33/IaHUN, BO3MOKHO,
COJIepXKaT OIMUOKH

Menee | «HeynosnersopurenbHo» | CoaepkaHue Kypca HE OCBOEHO, Komnemenuyuu ne
50 HE00XO0/IMMbIE PAKTUYECKUE HABBIKU | cdhopmuposansi
paboThl HE CPOPMUPOBAHBI,
BBINOJIHEHHbIE YU€OHbIE 3a/1aHUS
cojiepxaT rpyObie OmrOKu

3. 3agaHus B TecTOBOM (popMe 1O TUCHUILINHE

IIpumepsl 3anaHmii:

1. Yro Takoe rpaAleHTHBIH cr1ycK?

- AJITOpUTM MOCTENEHHOTO0 OOHOBJICHHS BECOB U IMOPOTOBBIX CMEIICHUN HEMPOHHON CETH BO
BpeMs ee 00ydeHus

- AITOpUTM CiIy4aifHOro BEIOOpA BECOB U MOPOTOBBIX CMEILIEHUI HEUPOHHOU ceTr

- AITOpUTM BBINOJIHEHUS MTPEACKA3aHUS C TIOMOIIBIO HEHPOHHOM CETH

- Anroput™m BeIOOpa 00BEKTOB I 00YUeHUs HEHPOHHOI ceTn

2. Yto npoucxoauT Bo BpeMsi 00ydeHus: HeHPOHHOH ceTu?

- HactpanBaeTcs 4nuciio CII0EB M YMCIIO HEHPOHOB B KaXJA0M CJI0€

- HactpauBaercs nnvHa mara rpaiu€HTHOTO CITyCKa

- HactpauBaetcst BXO/THOM 00BEKT

- HactpauBaroTcst mapaMeTpsbl CJIOEB: BECa U IOPOrOBBIE CMEILEHUS

3. Bbruucnaure pazMep mocie NpUMEHEHHs onepanuu cBEPTkU K kaptuHke (100, 50, 1),
pasmep ¢unbtpa (1,1), mar 2, Her mygauara. OTBET 3anummuTe 6e3 MpodeIoB U CKOOOK, pa3ienss
yucia 3anateivMu, Hapumep 100,100,100.

4. CkolbKO BECOBBIX KO3()(PUIMEHTOB COAEPKUTCS B HEUPOHHOW CETH, CTPYKTypa CJIOEB
KOTOpOM 3a/1aHa CIIeYIOIUM KOA0oM?

self.layerl = nn.Linear(3, 24)

self.layer2 = nn.Linear(24, 24)

self.layer3 = nn.Linear(24, 5)

[TonHbI epedeHb TeCTOBBIX 33/JaHUN C YyKa3aHUEM MPAaBUIILHBIX OTBETOB, pa3MelleH B OaHKe
BOIIPOCOB Ha I/IH(I)OpMaL[I/IOHHO-06pa30BaTeJ'ILHOM nopraje HWHCTUTYTA 10 CCBIJIKEC
https://www.mivlgu.ru/iop/question/edit.php?courseid=2359

OLICHKa PACCUUTBIBACTCA KaK IMPOLCHT IMPABUJIBHO BBIMTOJIHCHHBIX TCCTOBBIX 3aI[aHPII>'I N3 ux
obmiero yuca.




