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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
U(PPOBOH IKOHOMHKH;

- 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/IH(I)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 )

dopmupyembie [Tnanupyemble pe3yabTaThl 00yUeHUS 10 AUCIUILINHE, B
KoMIeTeHInH (KO, COOTBETCTBUHU C HHIUKATOPOM JIOCTUKEHHUS KOMIIETEHIIMU HaumenoBaHue OLEHOYHOIO
COZlEpXKaHue WNunukaTop nocTuxeHust PesynbTaTel 00yueHus 1o CcpencTea
KOMIICTEHITHH) KOMTIETCHIINU JIMCLUIIIINHE

OIIK-7 Criocoben
HCIOJIB30BATh A3LIKA
NPOrpaMMHUPOBAHUS U

OIIK-7.3 IlporpamMmMupyet
CpPE/ICTBa UHTEIUIEKTYaIbHOTO
aHanm3a u 006paboTkn

3HaTh NOHSATHUS U KaTErOpUH
uHdopmManuu u
HHPOPMALMOHHBIX

BOTIPOCHI K YCTHOMY OIIPOCY,
TecT

TEXHOJIOTUHU JIAHHBIX JUIS pELICHUS 3a1a4 texronoruit (OITK-7.3)
pa3zpaboTku npodeccnoHanbHOMI YMeTh UCTIONb30BaTh
MPOTrPaMMHBIX JeATeIbHOCTH CYIIECTBYIOIINE aJITOPUTMEI,
CPE/CTB ISl peIICHNUs SI3BIKK U CUCTEMBI
3amaq POTPaMMHPOBAHUS IS
npodeccroHabHOM pelIeHus CriennallbHbIX 3a/1a4
JEATETLHOCTH (OIIK-7.3)
YMeTh penars 3aJaun
mpo¢heCCHOHATBHOM
JeSITeTPHOCTH Ha OCHOBE
CYIIECTBYIOIINX
KOMITBIOTEPHBIX TEXHOJIOTHI
(OIIK-7.3)

Biagets HaBBIKAMU
pa3paboTKH MPOrpaMMHBIX
CPENCTB IS peleHus
npuknaaHaeix 3aaad (OITK-
7.3)




4. CTpyKTYypa " coepKaHue TUCHUILTHHBI
OO01mast TpyA0eMKOCTh JUCIUTIINHBI COCTABIISET 7 3a4ETHBIX eUHUIL, 252 yaca.

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

Cpoxk o0yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI

KonrakTHas padora
00y4aroIuXxcs ¢ eJarornyecKum <
pPabGOTHUKOM 5 dopma
Lg TCKYLICTO
g‘ KOHTPOJIS
= s yCIIEBAEMOCTH
Ne Q 4 (o Henensam
Paznen (Tema) TMCUUIUIMEBL | S =
m\it S - = — i ceMecTpa),
o =l g = S dopma
= = S w g IPOMEKYTOTHON
S| al & S| . S arrectranuu(Io
Elo| 2| oSS = =
S| = L | ¥ & 3 ceMecTpam)
S| E|E|E|=|&| & ©
S| 8| 8| 2|e| 2| &
l:: - & = ™ g o
5l 8| & 5| =
) Q. = <
| | E
S| B
o & Q
=B
1 MeToapl ¥ TEXHOJIOTUH 6 |16 | 16 110,15 yCTHEII onpoc,
o TECTHPOBaHHE
WHTEJUICKTYaTbHOM
00paboTKK HHPOpPMALIUU
Bcero 3a cemectp 144 | 16 16 16 |1 0,25 | 110,15 3ay. ¢ o11.
2 | Pa3pabotka nporpammubix | 7 | 16 | 16 36,4 YCTHBII ompoc,
> TECTHPOBAHHE
MOTyJeH
WHTEJIEKTYaTbHOM
00paboTKu nHGOpMaIuu
Bcero 3a cemectp 108 | 16 16 3,6 0,35 36,4 JKk3.(35,65)
Uroro 252 ( 32 | 32 521 0,6 | 146,55 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.

MHoOrocnoiHbli IepcenTpOH Kak YHUBEPCAIbHBIN anmnpokcumaTop (2 yaca).
Jlekuus 4.

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




Jleknus 5.

CBepTOYHbIC HEHPOHHBIE CETH U HHTEIICKTYaIbHAsI 00pab0TKa CTPYKTYPUPOBAHHBIX JAHHBIX
(2 gaca).
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 aITOPUTMBI M SBOJIIOIMOHHAS ONTHMHU3aIUs (2 yaca).
Jlekuus 10.

Pa6ora ¢ 6ubnuotexoit NumPy u npenoOpaboTka nanHbIx (2 yaca).
Jlexnus 11.

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

PaGora c 6ubnuotekoii Keras ans cozganus u 00ydeHus HEHPOHHBIX ceTei (2 yaca).
Jlekuus 13.

Pa6ora ¢ 6ubnuotekoit PyTorch mist coznanust u o0y4deHuss HEMPOHHBIX ceTeil (2 yaca).
Jexkuusa 14.

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

Texnonorus Transfer Learning (2 yaca).
Jlekuus 16.

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

4.1.2.2. IlepeyeHb NPAKTHYCCKUX 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 popmanbHOTo HelipoHa (2 yaca).
IIpakTHyeckoe 3ansaTHe 4

[IporpammHas peanu3zanusi CTpyKTypbl MHOTOCIIOWHON HEHPOHHOW CETU IIPSIMOTO
pacnpocTpaHeHus (2 yaca).
IIpakTH4yeckoe 3ansATHE 5

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

OOyueHne HeHPOHHOM CETH Ha OCHOBE aITOPUTMa OOPATHOTO PACIIPOCTPAHEHUs OIINOKH (2
qaca).
IIpakTHyeckoe 3ansiTue 7

[IporpammHast peann3ainuisi HEUPOHHOM CETH JIJISl PEIICHUS 3aJ]a4U MHTEIJIEKTYyaIbHOM
00paboTku nHpopMaIuu (2 Jaca).
IIpakTnyeckoe 3ansiTue 8

OrneHka KayecTBa PENICHUS 3319l HHTEJUICKTYATbHONH 00pabOTKHU JaHHBIX (2 "aca).



Cemectp 7
Pazoen 2. Pazpabomka npoepammmsix Mooyaet UHmeiieKmyaibHol 0opabomku ungopmayuu
IIpakTuyeckoe 3anaTHE 9

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

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

Pemenue 3amaun kiactepu3aium ¢ UCIOIb30BaHueM Onbnuoreku Pandas (2 gaca).
IIpakTHyeckoe 3ansaTHe 12

Coznanne u 00ydeHne MHOTOCJIOMHONW HEUPOHHOU CETH C UCIOJIb30BaHUEM OHMOIMOTEKH
PyTorch (2 gaca).
IIpakTnyeckoe 3ausitue 13

Coznanue u 00y4eHHE CBEPTOYHON HEHPOHHOW CETH C UCIOJIB30BaHUEM OHOIHOTEKN
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 00ydeHuUsI HEWPOHHOMN CETH C UCIIOJIb30BAHUEM MapAIUICIbHBIX BHIYUCICHHIM
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 ¥ DBPUCTUYECKUIM METO/IbI pACCYKICHHUS.
6. PaccyxaeHust Ha OCHOBE A€IYKIIUHU, MHIYKIIUH, aHAJIOTHH.
7. CTpyKTypa SKCIIEPTHON CUCTEMBI.
8. Monenu u MeTo1bl IPUHATHUS PEIICHHUM, TPUMEHSIEMBIE B DKCIIEPTHBIX CHCTEMAX.
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 U JOTIOJHUTEIBHON 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] UMUTAIMOHHBIA WM CUMYIAIMOHHBIA nmoaxox. laru pemienus



3a7a4 CTYJEHTaM JEMOHCTPUPYIOTCS IIPU IOMOIUM MYJIbTHUMEIMWHONW TEXHUKH. B nanbHeliieMm
CTYIEHTBI CAMOCTOSITEJIBHO PEUIAIOT AHAJIOTUYHBIE 3aJaHHUS.

6. OueHovHbIe cpeacTBAa /51 TEKYLIEro KOHTPOJIA YCIeBaeMOCTH,

l'[pOMe)KyTO‘IHOﬁ arrecCralmu 10 uToraMm OCBOCHUA JUCHUIIIMHDBI.
@DOH/IbI OIICHOYHBIX MATEPHATIOB (CPEACTB) MPUBEACHBI B IPUIIOKECHHH.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE o0ecnieueHne JUCHUIIMHBI.

7.1. OcHOBHas1 y4eOHO-MeTOAMYECKAS JIUTEPATypa M0 AMCHUIIIIMHE

1. Ucaes, C. B. HUnTemnekryansHbie cuctembl : ydeOHoe mocobme / C. B. Hcaes, O. C.
HcaeBa. — KpacHospck : Cubupckuii Gpenepanpubiii ynusepeurer, 2017. — 120 ¢. — ISBN 978-5-
7638-3781-0. - https://www.iprbookshop.ru/84365.html

2. ITansmoB, C. B. MHTemnekTyanpHble CUCTEMBI U TEXHOJIOTUH: yueObHoe mocobue / C. B.
[TanemoB. — Camapa: IIOBOJKCKMII TOCYIapCTBEHHbIH YHUBEPCUTET TEICKOMMYHHMKAUUNA U
unpopmaruku, 2017. — 195 ¢. - https://www.iprbookshop.ru/75375.html

3. Cyposa, H. }O. UckyccTBennslit unremnekt: moHorpagus / H. F0. Cyposa, M. E. Kocos. —
Mocksa: OHUTU-JAHA, 2021. - 408 <c¢. — ISBN 978-5-238-03513-0. -
https://www.iprbookshop.ru/123354.html

7.2. JlonoJIHUTEJIbHAS Y4eOHO-MeTOANYecKasi JJUTEPATypPa Mo AUCHUILINHE

1. ITsataeBa A. B. UHTennekTyanbHble CUCTEMBI U TEXHOJNOTHU: yueOHOoe mocobue / [IsaraeBa
A. B., Paesuu K. B. — Kpacnosipck: Cubupckuii ¢penepanbubiii ynusepeurer, 2018. — 144 ¢. — ISBN
978-5-7638-3873-2. - https://www.iprbookshop.ru/84358.html

2. IcKkyCCTBEHHBIN MHTEIIEKT, aHAIUTUKA U HOBBIe TexHosioruu / T. JaBennopt, P. Ponanku,
K. Jleiik [u ap.]. — MockBa: Anbrnuna [Ta6numep, 2022. — 200 c. — ISBN 978-5-9614-4791-0. -
https://www.iprbookshop.ru/122524.html

3. Ileppunbes, 1. A. UHTemIeKkTyalbHble CUCTEMBbI OACP)KKH IPUHATHUS pellleHu: yueOHoe
nocoobue / . A. IleppunweB, K. B. Paeuu, A. B. IlstaeBa. — KpacHosapck: CuOupckuit
benepanbHblii  yHuUBepcutrer, 2018, — 136 c. — ISBN 978-5-7638-4011-7. -
https://www.iprbookshop.ru/84359.html

4. Adonun, B. JI. UHTennexTyanbHble pOOOTOTEXHUYECKHUE CUCTEMBI: yueOHoe mocobue / B.
JI. Adonmn, B. A. Makymkus. — 3-¢ u3n. — MockBa: MnateprHer-YHuBepcurer MHPOpPMAITMOHHBIX
Texnonoruit (MHTYUT), At [lu Ap Memua, 2020. — 221 c. — ISBN 978-5-4497-0659-1. -
https://www.iprbookshop.ru/97545.html

7.3. Ilepevyenb HHGPOPMAIMOHHBIX TEXHOJIOT Ui, HCIOJIb3YEeMbIX NPH
OCYyLIeCTBJICHMH 00pa30BaTeILHOIO0 NMPoLecca M0 JUCHUIUIMHE, BKIKYAs
nepevYeHb MPOrPaMMHOI0 o0ecrnevyeHnsi 1 MH(POPMANMOHHBIX CIIPABOYHbIX

CHUCTEM

B  oOpasoBarenbHOM  mpolecce  HUCHOJB3YIOTCS  MH(QOPMAIMOHHBIE  TEXHOJIOTUH,
peann3oBaHHBIE Ha  OCHOBE  HMH(OPMALMOHHO-00pa30BaTENbHOTO  IMOpTajla  MHCTHTYTa
(www.mivlgu.ru/iop), 1 ”HOOKOMMYHUKAIIUOHHOW CETH MHCTUTYTA!

- IPeI0CTaBIeHHE y4eOHO-METOJMYECKHX MAaTEPHAJIOB B SJIEKTPOHHOM BUJIC;

- B3aWMOJICHCTBHE YYAaCTHHKOB 00pa30BaTENHOTO TIpoIlecca depe3 JIOKAIBHYI0 CeTh
uHCcTUTYyTa U MHTEpHET;

- TIPEIOCTAaBIICHUE CBEACHUH O pe3ynbTaTax y4eOHOH JEATEIFHOCTH B AJICKTPOHHOM JTHYHOM
KaOWHETe 00YyJaroIIerocs.

HudopManmoHHbIE CIPAaBOYHBIC CUCTEMBI:

WNudopmannonno-obpazosarenbhblil moptan MU Bal'V https://www.mivlgu.ru/iop/

OO6pazoBaTenbHBIN caldT - Yncnennbie MeTo bl http://service.rintd.ru/chislennye metody

[Mopran 3nanwmii http://statistica.ru/branches-maths/obzor-chislennykh-metodov/



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

Marematrnueckuii popym Math Help Planet http://mathhelpplanet.com/viewforum.php?{=22.

Oo6pazoBatenpHblii TOpTan "EnuHoe OKHO 1ocTymma K o00pa3oBaTellbHBIM pecypcam' -
http://window.edu.ru/

[IporpamMMHoe obecrieueHue:

LibreOffice (Mozilla Public License v2.0)

7-Zip (GNU LGPL)

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

Google Chrome (JIutiensuonHoe cormnamenue Google)

Mozilla Firefox (MPL)

Free Commander XE (JIunensuonnoe cornamenue FreeCommander)

Pot Player (Daum PotPlayer EULA)

Microsoft Windows 10 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))

GIMP (GNU GPL 3.0)

INKSCAPE (GNU GPL )

Lazarus (GNU GPL, GNU LGPL)

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

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

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

K-Lite Mega Codec Pack (Freeware)

Adobe Acrobat Reader DC (O6uue ycnoBus nucnosiab3oBaHus npoaykToB Adobe)

Unity (cBoOoaHast (orpaHUYEHHasl BEPCHsl))

Open Office (Apache License 2.0)

Yandex (EULA)

Python 3.9.4 (Python Software Foundation License)

7.4. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«AHTEpHET», HEOOXOAUMBIX JIJI OCBOCHHUS TUCIUIIIMHBI
iprbookshop.ru
mivigu.ru
service.rintd.ru
statistica.ru
exponenta.ru
mathhelpplanet.com
window.edu.ru
mivlgu.ru/iop

8. MarepuajbHO-TEXHHUYECKOE O0eceYeHue U CIUTTHHbI
Kabuner nHpOpPMATHKH, TEXHOJIOTHI U METOAOB POTPAMMHUPOBAHHS
Ilepconanbubiii komnbroTep - 12 wt.; kommyratop TRENDnet TEG-S24G; BuneonpoekTop
SANYO PLC-XU355; skpan Lumien Master Picture LMP-100109. [Joctym k cetu MaTEpHET

KomnbproTepHsIil Kitacce
Ilepconanbubiii komnbroTep - 12 wt.; kommyTtatop TRENDnet TEG-S24G; BuneonpoekTop

SANYO PLC-XU355; skpan Lumien Master Picture LMP-100109. [Joctym k cetu MaTEpHET
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Ilepconanbubiii komnbroTep - 12 wt.; kommyTtatop TRENDnet TEG-S24G; BuneonpoekTop
SANYO PLC-XU355; skpan Lumien Master Picture LMP-100109. [{octym k cetu MaTEpHET

9. MeToanuyecKkne YKa3aHus 10 OCBOEHHMIO JUCUHUIIJIMHbBI

Jlis yCHemHoro OCBOEHHS TEOPETHYECKOro Marepualia O0y4arolMiics: 3HAaKOMHUTCS CO
CIIUCKOM PEKOMEHJIYEMOW OCHOBHOM U JIONOJIHUTEIBbHOW JINTEPATYPHI; YTOUHSET Yy MPEIoaBaTes,
KaKUM JIONOJHUTENIbHBIM IMOCOOUSM CIEIyeT OTAaTh MPEINOuYTEeHUE; BEAET KOHCHEKT JEeKIUH U
npopabaThIBaeT JCKIIMOHHBIN MaTepHall, OJIb3YiICh KaK KOHCIIEKTOM, TaK U y4eOHBIMU TTOCOOUSIMH.

Ha mnpaktuueckux 3aHATUAX NPOWJEHHBI TEOPETUUYECKUA MaTepuan MOAKpPEIUIAeTCs
PCIICHUCM 3aJiad [0 OCHOBHBIM TCMaM JHUCHUIIIIMHBI. 3aHarus MMPpOBOAATCSA B KOMIIBIOTCPHOM KJIACCC,
UCIIONIB3YS  CIleualbHOE IMporpaMMmHoe obecriedenue. Kaxnoil mnoxarpymnme oOydaromuxcs
MpenojiaBatesib BbIAACT 3a/ady, CBSI3aHHYIO C pa3padOTKONl M NIPOrpaMMHON peayin3anuein
anropuTMoB 00paboTku nHGopManuu. B KoHIle 3aHATHSA 00yyarouiye JeMOHCTPUPYIOT MOJyUYeHHbIE
Pe3yIaBTATHI MPETIOIaBATEI0 U MPU HEOOXOAMMOCTH AETA0T paboTy HaJ OMINOKAMH.

CamocTtosiTenbHass paboTa OKa3plBa€T BaXHOE BIHUsAHHE Ha (QOPMHUPOBAHUE JUYHOCTU
OyIylIero CHeIUalncTa, OHA TUTAHUPYETCS 00yJaronuMcs caMOCTOsITeNIbHO. Kaxk ibit oOydarommiics
CaMOCTOSITENILHO OTpEAeIseT PeKUM CBOEH padoThl U Mepy Tpyla, 3aTpauyuBaeMOro Ha OBIAJCHHE
y4eOHBIM COJEp)KaHHEM JTUCHUIUIMHBL. OH BBIIOJHSIET BHEAYAUTOPHYIO pabOTy W H3y4CHHE
pa3zesioB, BHIHOCUMBIX Ha CaMOCTOSTENbHYIO PaldOoTy, MO JTUYHOMY WHAMBUAYAILHOMY IUIaHY, B
3aBUCHMOCTH OT €r0 MOJArOTOBKH, BPEMEHH U IPYTUX YCIOBUM.

dopMa 3aKITHOYUTEIBHOTO KOHTPOJS MHPU MPOMEKYTOUHOM aTTecTauuu — 3Kk3aMmeH. [[ns
MIPOBEJICHUS MPOMEKYTOYHON aTTECTAIlMU 110 JUCHHUIUIMHE pa3paboTaHbl POHT OIEHOYHBIX CPEACTB
u OalIbHO-pEUTHHIOBas CHUCTEMa OIICHKHM Y4YeOHOW JesTenbHOCTH CTyAeHTOB. OlleHKa TIo
JUCHUIIIIMHE BBICTABJISICTCA B HH(i)OpMaHHOHHOﬁ CHUCTEME M HOCUT I/IHTerI/IpOBaHHHﬁ XapakTep,
YUHUTHIBAOIINI PE3yNbTaThl OLICHUBAHUSL YYAaCTHUsl CTYJACHTOB B ayAUTOPHBIX 3aHATHUSX, KauecTBa U
CBOCBPECMCHHOCTH BLIIIOJIHCHUA 3a)1aH1/1171 B XOAC MH3YUCHUSA JUCHUIUIMHBI M HpOMe}KyTO‘IHOI\/II
aTTeCTalUu.



[Iporpamma cocraBieHa B cooTBeTcTBUH ¢ TpeOoaHusMu OI'OC BO mo HampaBieHUIO
10.03.01 Unughopmayuonnasn 6ezonacnocmos v MpOGUITIO IOATOTOBKU he30nacHocms KOMNbIOMEPHLIX
cucmem (no ompaciau uiu 6 cgpepe npogheccuoHaIbHOU essmeIbHOCMU)

Pa6ouyto nporpammy cocraBun x.m.H. Makapoe M.B.

[TporpamMma paccMoTpeHa u ogo0peHa Ha 3acenannu kapeapst OIIM

npotokoi Ne 17 ot 22.05.2021 ropa.
3aBenyromuii kadenpoit PIIM Opnog A.A.
(ITonmuce)

PabGouass mporpamma paccMOTpeHa W OAOOpeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKON
KOMHUCCHU (paKyJIbTeTa

npoTokoia Ne 10 ot 10.06.2021 ropa.
IIpencenarens komuccun OUTP Puvioickosa M.H.
(ITonmuce) (®.1.0.)




Ilpunoscenue
DoH/I OLIEHOYHBIX MATEPHUAJIOB (CPeIACTB) MO AUCHHUIIINHE
I/IHTGHHCKTyaJIBHBIG CHUCTEMbI U TCXHOJIOTUU

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

o IMCIOMIIJIMHE

Temel U1 yCTHOTO onpoca:

OIIK-7

1. OcHOBHBIE TMOHATHS MaIMHHOTO OOy4deHHs. OCHOBHBIE MOCTAHOBKH 3aaad. [Ipumepsl
IIPUKJIAIHBIX 3a7a4.

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

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

4. Cityualinble Benu4MHbI. /IucKpeTHbIE U HENIpEpBhIBHBIE 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 pemienunii. Metosl mocTpoeHus iepeBbeB. VX perynspusanus.

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 ananusa notpeOuTenbckol Kop3uHbl. llogaepixka M noctoBepHOCTh. YacTble,
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://www.mivlgu.ru/iop/question/edit.php?courseid=2617




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)

Ionupii MEPCUCHb TCCTOBBIX 3a,Z[aHI/II71 C YKa3aHUCM IIPAaBUJIbHBIX OTBCTOB, PA3MCIICH B Oanke
BOIIPOCOB ~ Ha  MH(GOPMalMOHHO-00pa30oBaTeIbHOM  MOpTaje€  MHCTUTYTa IO  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=2617

OHCHKa PACCUUTBIBACTCA KaK IMPOUCHT IMPABUJIBHO BBIMMOJIHECHHBIX TCCTOBBIX Sa)IaHI/If/'I N3 ux
oO1mero yucia.




