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1. lleab ocBOEHHUS TUCHUILJINHBI

Llens auctuunHbL: (HOPMHUPOBAHHE y CTYJCHTOB 0a30BBIX 3HAHWH M MPAKTHYECKUX HABBIKOB
B 007aCTH TEXHOJIOTUH MAaIIMHHOTO OOyuYeHHs, HEOOXOOUMBIX Il pa3pabOTKH, aHamM3a H
HNPUMEHEHHS AJITOPUTMOB MAIIMHHOTO OOYYEHUS B PELICHUH MTPUKJIaTHBIX 33/1a4.

3ana4yu JUCUUIUIMHBIL

- 3yunTh OCHOBHBIC KOHIICTIIIMH, METOBI ¥ AITOPUTMBI MAITMHHOTO O0Y4EHHS.

- OcBOUTH MHCTPYMEHTHI U OMOIMOTEKH ISl peIU3alliy allTOPUTMOB MAIIMHHOTO O0YYEHHSI.

- Hay4nTp CTYZEHTOB NPUMEHSATH METOJABl MAIIMHHOTO OOYYeHHs Ui aHaln3a JIaHHBIX,
KJIaccu(pUKaluu, perpeccuy U KiIacTepu3aluu.

- Pa3BuTh HaBBIKK IPen0OPaOOTKY JaHHBIX, BEIOOpA MPU3HAKOB U OIICHKH KauyecTBA MOJIEIICH.

- O3HaKOMUTH C MIPUMEPAMHU TPUMEHEHHS MAIIMHHOTO 0OYYEHUs B pEeaNIbHBIX 3a7adax, TaKhuX
Kak 00paboTKa eCTECTBEHHOTO A3bIKa, KOMITBIOTEPHOE 3pEHNE U TIPOTHO3UPOBAHHUE.

- I1oaroTOBUTH CTYACHTOB K CaMOCTOSITENIbHOW paboTe C JaHHBIMHU M pa3paboTke Mojeneit
MAIIMHHOTO O0YYEHHS ISl pEIICHNS IPAKTUYECKUX 3a71ad.

2. Mecro nucuumiannsl B crpykrype OIIOII BO
Kpr 6a3preTc;1 Ha 3HAHUAX KOMIIBIOTCPHBIX TCXHOHOFHﬁ, OCHOB IIpOrpaMMHUpPOBAaHUA H
3HAHUSX, MPUOOPETEHHBIX Tpu u3ydyeHnH juctmiuinH  «MHpOpMaTuka», «MaremaTtukay,
((CHGI_II/IaJ'IBHBIC riaBel MaTemaTuku». Ha AaHHOM KYypCC 6a31/1pyeTc>1 HaIrmuCaHue BLIHyCKHOﬁ
KBaJIM()UKALIMOHHOM paboThl.

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHS 110 TUCHHUILTHHE
[Inanupyemble pe3yapTaTbl OOy4E€HMs MO JUCLUIUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMHU
pesynbratamu ocBoeHust OIIOII (koMneTeHIMAMEI U HHANKATOPAMU JTOCTHXKEHUST KOMIIETSHIIUN )

dopmupyeMbIe [TnannpyemMsble pe3yapTaThl 00yHIEeHUs 110 AUCIUIUINHE, B
KOMIICTCHIIU (KO}I’ COOTBCTCTBUU C MHAUKATOPOM HOCTHIKCHHS KOMIICTCHIINN HaumenoBauue OILICHOYHOI'O
coJiepKaHue WNHaukaTop JOCTHKEHUS Pe3ynbraTel 00ydeHus 110 cpeacTBa
KOMITETEHIIMH) KOMITCTEHINN JVCIUIUINHE
[IK-3 Crocob6en [IK-3.1 [Iporpammupyet Bnageer meronamu BOIIPOCHI K YCTHOMY OIIPOCY,
BBINIOTHATH MOJIYJIN HHTEJIEKTYaIbHOTO MIPOTPaMMHPOBAHUS TeCT
pa3paboTky aHamu3a u 00padoTKU Moyneit
MIPOTPaMMHBIX JTAaHHBIX MHTEJIJIEKTYaIbHOTO aHalIu3a
MoTyJeit u 00paboTku naHHbIX ([TK-
HHTEJUIEKTYaJIbHOTO 3.1)
aHaJIM3a JaHHbBIX




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI
OO0mmas TpyA0eMKOCTh JUCIMIUIMHBI COCTABIISIET 6 3aU€THBIX euHuIl, 216 JacoB.

4.1. ®opma o0y4eHHsI: OUHAS

YpoBeHs 6a30B0or0 00pazoBaHms: CpeiHee odIee.

4.1.1. CTpyKTypa IMCHUNINHBI

Cpoxk 00yueHust 4r.
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1 | Texuomoruu mMarmuaHoro | 5 | 16 16 74,15 yerubii onpoc,
TECTUPOBAHHE
o0y4deHus
Bcero 3a cemectp 108 | 16 16 1,6 | 0,25 | 74,15 3au.
2 | Texunonoruu mammHHoro | 6 [ 16 [ 16 | 16 27,4 yermbiii onpoc,
TECTUPOBAHHE
0o0y4eHus
Bcero 3a cemectp 108 | 16 | 16 | 16 + 36 (2,35 274 DK3.(26,65)
Uroro 216 | 32 | 16 | 32 52| 2,6 | 101,55 26,65
4.1.2. CogepkaHue TUCUMILIMHBI
4.1.2.1. IlepeyeHn JieKUMi
Cemectp 5

Pazoen 1. Texnonocuu mawunnozo ooyuenus

Jlexnus 1.

Brenenue B mammnHOe o0yueHue (2 yaca).

Jlexnus 2.

OCHOBHBIE AITOPUTMBI MAITUHHOTO 00y4eHMs (2 yaca).

Jlexuus 3.

Jluneiinas perpeccus (2 yaca).

Jleknus 4.

MeTtpuku perpeccu (2 daca).

Jlexkuus 5.

bazoBeie 3a1aun perpeccuu B MalmmHHOM 00y4ueHuu (2 Jaca).

Jlexuus 6.

[Ipu3naku B MaliMHHOM 00y4yeHUH (2 Jaca).




Jlekums 7.
Knaccugukanus B MammmaHOM 00yueHuH (2 vaca).

Jlekumus 8.

bazoBble 3a1aun KiacCU(pUKAMU B MAIIMHHOM 00y4YeHuH (2 yaca).
Cemectp 6
Paszoen 2. Texnonoeuu mawiunno2o ooyuenus
Jlexnus 9.

Meroa kNN (2 gaca).
Jlexuus 10.

Mertpuku knaccudukanmu (2 gaca).
Jlexuus 11.

Mertoa onopHbBIX BEKTOPOB (2 yaca).
Jlexuus 12.

BepositHocTHBIE MOIENH (2 Haca).
Jlexuus 13.

Meron Baiteca (2 gaca).
Jlexuus 14.

Pemaromue nepesps (2 vaca).
Jlexuus 15.

Kunacrepuzanus (2 gaca).
Jlexuus 16.

bazoBble 3a1aun KIIacCH(PUKAIIMN B MAIIMHHOM 00y4YeHHH (2 Jaca).

4.1.2.2. IlepeyeHb NPAKTHYCCKUX 3aHATHI

Cemectp 6
Paszoen 2. Texnonocuu mawunnozo ooyuenus
IIpakTnyeckoe 3ausitue 1

AHanu3 1aHHBIX ¢ Hcnonb3oBanueM Python (2 yaca).
IIpakTHyeckoe 3aHsTHE 2

Peanusanus MeTo0B TUHEHOMN perpeccuu Ha si3bike Python (2 gaca).
IIpakTnyeckoe 3ansaTHe 3

Peanuzanus merona knaccudpukanuu kNN Ha s3pike Python (2 yaca).
IIpakTnyeckoe 3ansTue 4

Peanu3zanus MeTosa onopHBIX BEKTOPOB Ha si3bike Python (2 vaca).
IIpakTu4yeckoe 3ansaTHE S

Pemienue 3aau knacrepusaluu ¢ ucnoss3oBanueM Python (2 gaca).
IIpakTHyeckoe 3aHsATHE 6

Peanunzanus HauBHOTrO Kiaccudukaropa baifeca Ha si3p1ke Python (2 vaca).
IIpakTuyeckoe 3ansitue 7

Peanunzanus Merona pemaronmx aepesbes Ha s3bike Python (2 yaca).
IIpakTHyeckoe 3ansitue 8

Peanunzanus AMCKpUMHUHAHTHOTO aHanK3a Ha s3bike Python (2 gaca).

4.1.2.3. [lepeueHnb 1a00paTOPHBIX PadOT

Cemectp 5
Pazoen 1. Texnonocuu mawurnnoeo ooyuenus
JlabopaTopnas 1.

Brenenue B MmammHaHOEe 00yUe€HHE U aHATU3 JIAHHBIX (4 Jaca).
JlabopaTopnas 2.

Jluneitnas perpeccus (4 gaca).
JlabopaTopnas 3.

Meton kNN (k-Ommkaiimmx coceneit) (4 gaca).
JlabopaTopnas 4.

Merton onopabIX BeKTOpoB (SVM) (4 gaca).



Cemectp 6
Pasoen 2. Texnonocuu mawunnozo ooyueHus
JlabGoparopHnas 5.

HausHbrii OaliecoBckuii kimaccupukarop (4 gaca).
JlaGoparopHnas 6.

Pemaromue nepesbs (4 yaca).
JlaGoparopnasn 7.

Kunacrepuzauus (4 gaca).
JlabGoparopHnas 8.

JluckpuMHUHAHTHBIN aHanu3 (4 yaca).

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOANYECKOE O0ecIIedeHUe CAMOCTOATEIbHOM

patéoTbI
[lepedyeHb TeM, BEBIHECEHHBIX HAa CAMOCTOATEIBHOE U3YUYCHUE!
. [Ippumenenne MalMHHOTO O0yUY€HUS B TPOMBIIIIICHHOCTH.
. SI3BIKOBBIE MOJIETT B MAIIIMHHOM OOYUEHHH.
. PacrioznaBanue o6pasos.
. Knnacrepusanus B mpakTH4eCKOM MTPUMEHUH.
5. JIuCKpUMHUHAHTHBIE METO/IbI KJIACCU(DUKALIHH.
6. I'padpoBbie HEWPOHHBIE CETH.
7. CBEpTOUHBIE HEUPOHHBIE CETH.
8. O0y4deHue ¢ MOJKPEIIICHUEM.
Jlis  caMoCTOSITENbHON Pa0OThl MCHOJB3YIOTCS METOAMYECKHE YKa3aHHUS [0 OCBOCHUIO
JTVICIUATUTMHBI U U31aHUS U3 CIIMCKA MPUBEICHHON HIDKE OCHOBHOM U JIOTIOJHUTEIBHOM JTUTEPATYPHI.

AW~

4.1.2.5. IlepeyeHb TeM KOHTPOJILHBIX padoT, pedeparos, TP, PI'P, PIIP

He nianupyercs.

4.1.2.6. IlIpumepHbIii NepeYeHb TeM KyPCOBbIX PadoT (IIPOEKTOB)
He mmanupyercs.

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU
B mpornecce u3yueHus: TUCHMIUIMHBI MPUMEHSAETCSI KOHTaKTHAsE TEXHOJIOTHUS MpenojaBaHus
(32 MCKJIIOUEHUEM CaMOCTOSATENbHOU paboThl cTyAeHToB). [Ipu npoBeaeHun 1abOpaTOpHBIX padoOT
NPUMEHSEeTCs MMHUTALMOHHBIA MOJXOA ¢ COBMECTHBIM C IpernojiaBareneM pa300poM MpoOJIeMHBIX
CUTyallMil Ha KOHKPETHBIX IIPUMEpPAX, THUIIOBBIE NMPUMEPHI PEIICHUS 3aa4 JEMOHCTPUPYIOTCS MpHU
MIOMOIIY MYJIbTUMEIUNHONW TEXHUKH. 3aT€M CTYIEHTBl CaMOCTOSITEIbHO pPEIIA0T aHAJIOTMYHBIE
3aaHMsL.

6. OnleHOYHBIE CPEACTBA IJIA TEKYLIEro KOHTPOJIA YCIIeBAeMOCTH,
NMPOMeKYTOUYHOI aTTeCTAUMHU 10 UTOTaM 0CBOEHHA TUCHMILINHBI.
@OH/IbI OIIECHOYHBIX MATEPHAJIOB (CPEICTB) MPUBEIEHBI B IPHIIOKEHUH.

7. YueOHO-MeTOAUYeCcKOe U HHPOPMAITMOHHOE o0ecniedyeHure JUCHUIIJIMHBI.

7.1. OcHOBHAas1 y4eOHO-METOAMYECKAS JIUTEPaTypa Mo AMCUUIIIMHE

1. VckyccTBEHHBIM MHTEIUIEKT W HEHpOoceTeBoe yIpaBlieHHe : ydeOHoe mocobue /
cocrasutenu T. E. MamonoBa. — Tomck : ToMmckuil monurexHudeckuii yausepcurer, 2020. — 150
c. — ISBN 978-5-4387-0921-3. — Texkcrt : snektponHsi // [{udpoBoit 06pazoBaTeNbHBIN pecypc
IPR  SMART : [caiir]. —  URL: https://www.iprbookshop.ru/134277.html -

https://www.iprbookshop.ru/134277.html
2. IlporonpsakonoB, A. B. Anroputmel Data Science m uX npakTuyeckas peaiu3alnus Ha
Python : yue6Hoe mocobue / A. B. Ilporoapskonos, I1. A. IIsuo, B. E. CagoBHukoB. — Mockaa,



Bonorna : Wnadpa-Umxenepus, 2022. — 392 c¢. — ISBN 978-5-9729-1006-9. — Tekcr :
anexkTpoHHbI // LludpoBoit obpazoBarenbhblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/124000.html - https://www.iprbookshop.ru/124000.html

3. BepeBkun, A. Il. MckyccTBEHHBINI HMHTEIJIEKT B 3a/JadaX MOJAEIMPOBAHMS, YIPaBJICHUS,
JTMAarHOCTHKH TEXHOJIOTHUYECKHUX mporieccoB : MoHorpadus / A. I1. BepeBkun, T. M. Mypra3un. —
Mocksa, Bonorga : Undpa-Umxenepus, 2023. — 232 c. — ISBN 978-5-9729-1428-9. — Tekcr :
anexktpoHHbd // lludpoBoit obpaszoBarenbhbili pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132995.html - https://www.iprbookshop.ru/132995 .html

7.2. lonoHUTEIbHAS Y4eOHO-METOAUYECKAsl JJUTepPaTypa no JUCUHUIIJIMHE

1. bapckuii, A. b. BBenenue B HeiiponHbie cetu : yuebnoe nocobue / A. b. bapckuii. — 3-¢
u3a. — Mocksa, CapatoB : MuTepHeT-YHuBepcuter Mupopmannonnsix Texunonoruit (MHTYUT),
A Ilm Ap Memma, 2020. — 357 c. — ISBN 978-5-4497-0309-5. -
https://www.iprbookshop.ru/89426.html

2. Teopus U MpaKTHKa MAlIMHHOTO 0OydeHus : yueOHoe mocodue / B. B. Boponuna, A. B.
MuxeeB, H. I'. Spymkuna, K. B. CBsaToB. — VYbSIHOBCK : VYIbSHOBCKMH T'OCYJIapCTBEHHBIN
TEXHUYeCKu  yHuBepcurer, 2017. — 291 c¢. — ISBN 978-5-9795-1712-4. -
https://www.iprbookshop.ru/106120.html

7.3. llepeyeHb HH(POPMALTMOHHBIX TEXHOJIOTHH, HCIIOJIb3YEeMbIX IPHU
OCyLIeCTBJICHUH 00pa30BaTEeJIbHOI0 NPOLECcca M0 JUCHUIINHE, BKIIYAs
nepevYeHb NPOrpaMMHOr0 odecneyeHusi  MHPOPMALIMOHHBIX CIIPABOYHBIX

CHCTEM

B  oOpa3oBarenbHOM  Tpolecce  HCIOJNB3YIOTCS ~ HMH()OPMAIMOHHBIE  TEXHOJIOTHH,
pealiu30BaHHbIE  Ha  OCHOBE  HMH(POPMAIMOHHO-00PAa30BAaTEIBLHOrO  MOpTajga  HMHCTUTYTA
(www.mivlgu.ru/iop), 1 ”HGOKOMMYHUKAITMOHHOW CETH UHCTUTYTA:

- IPEIOCTABJICHUE YUeOHO-METOIMYECKUX MAaTEPUATIOB B 3JIEKTPOHHOM BHJIE;

- B3aMMOJICHCTBHE YYAaCTHHKOB 00Opa30BaTENLHOTO IIpoIecca depe3 JIOKAIBHYI0 CeTh
uHCTUTYTa U HTEpHET;

- IPEJOCTAaBIICHUE CBEICHUH O pe3yibTaTax y4eOHOU NEATENLHOCTH B DJIEKTPOHHOM JTMYHOM
KaOuHeTe 00yJaroIIerocs.

WubopmanroHHbIe CITPaBOYHBIE CUCTEMBI:

WNHpopManMoHHO-aHATUTHYECKUN pecype M0 MAIIMHHOMY OOYYEHHUIO U MHTEJIEKTYalbHOMY
aHaJ M3y JaHHBIX - machinelearning.ru

Kypc «MaruHHOe o0y4yeHue»
http://wiki.cs.hse.ru/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B
5 %D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%BS5 1/2022 2023

[IporpamMmmMHoe obecrieueHue:

LibreOffice (Mozilla Public License v2.0)

7-Zip (GNU LGPL)

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

Google Chrome (JIutiensuonHoe cormnamenue Google)

Mozilla Firefox (MPL)

Free Commander XE (JIunienzunonnoe cornamenune FreeCommander)

Pot Player (Daum PotPlayer EULA)

PEJI OC (Cornamenue Ne140/05-21V ot 18.05.2021 rona o coTpyiHUYECTBE B 00JIACTH
HAYKH, Pa3BUTHUSI HHHOBAIIHOHHOH JIESITETLHOCTH )

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

1C:Enterise8.3 (becruiatHas Bepcus sl 00y4eHUs IPOTPaMMHUPOBAHUIO)

K-Lite Mega Codec Pack (Freeware)

Adobe Acrobat Reader DC (O6mue ycimoBust uCIOIb30BaHus MpoaykToB Adobe)

Unity (cBoOoaHas (OrpaHMYEeHHAS BEPCHS))

Open Office (Apache License 2.0)

Yandex (EULA)

Python 3.9.4 (Python Software Foundation License)

7.4. Ilepeyennb pecypcoB HH(POPMANNOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

«/HTEepHeT», HeOOXOAUMBIX /IJIsl OCBOEHHSI JUCHMILIUHBI
iprbookshop.ru
wiki.cs.hse.ru
mivlgu.ru/iop

8. MarepuajbHO-TEXHUYECKOE O0ecIeYeHue 1 CIUITHHbI
Kabuner nHpOpMaTHKH, TEXHOJIOTUI U METOAOB IPOTPAMMHUPOBAHHS
[lepconanbubiii koMibroTep - 12 wt.; koMMmyTatop TRENDnet TEG-S24G; BuneonpoekTop
SANYO PLC-XU355; skpan Lumien Master Picture LMP-100109. {octyn k cetu MHTEepHET

KommnsrorepHslii kinace
[lepconanbubiii koMibroTep - 12 wt.; kommytatop TRENDnet TEG-S24G; BuneonpoekTop
SANYO PLC-XU355; skpan Lumien Master Picture LMP-100109. {octyn k cetu MHTEepHET

[Tomernenue s caMOCTOSATENHHO padOTHl 00YHAIOIITUXCSI
[lepconanbubiii koMibtoTep - 12 wt.; koMMyTatop TRENDnet TEG-S24G; BuneonpoekTop
SANYO PLC-XU355; skpan Lumien Master Picture LMP-100109. {octyn k cetu MHTEepHET

9. MeTOHI’I‘leCKI/Ie YKa3aHud 110 OCBOCHUIO JUCHMILIMHDI

JUIs  yCIIEIIHOTO OCBOCHMSI TEOPETHMUECKOro Marepuana OO0yYaroluiics: 3HAKOMUTCS CO
CIIUCKOM PEKOMEHIYyeMON OCHOBHOM M JIOMOJHUTEIBHOMN JINTEpaTyphl; YTOUHSET y MperoaaBaress,
KAaKUM JIONOJHUTENbHBIM IOCOOUSAM CIEIyeT OTAaTh IMpPEANOYTEeHUE; BEAET KOHCHEKT JEeKIUH U
npopabaThIBaeT JIGKLIMOHHBIM MaTepHuall, MoJIb3ysICh KaK KOHCIIEKTOM, TaK U y4eOHBIMU MOCOOUSIMH.

Ha mnpaktnueckux 3aHATHAX MPOWICHHBIM TEOPETUYECKHM MaTepHall IMOAKPEIUIIETCS
pEILIeHNEM 3aa4 [0 OCHOBHBIM TEMaM JHUCLUIUIMHBI. 3aHATUSA IPOBOAATCS B KOMIIBIOTEPHOM KJIacce,
UCIIONIBb3YSl  CIleuanbHOE MporpaMMHoe oOecredenne. Kaxaoil mnoarpymnme oOydaroumxcs
npernojiaBaTesb BbIJACT 3a/4ady, CBSA3aHHYIO C pa3pa0OTKOM W MpOrpaMMHOM peannzanueit
aIropuTMOB 00paboTKM MHPopManuu. B KoHIle 3aHATHSA 00y4arouiie JEMOHCTPUPYIOT MOJIyYE€HHbIE
pe3ysbTaThl MPENoIaBaTeNo U MPH HEOOXO0AUMOCTH JIENal0T paboTy Ha/l OIIMOKaMHU.

Ha naGopaTopHBIX 3aHATHSX TEOPETHUECKHM MaTepuan 3aKperuiiercs MpakTH4YeCKOn
paboToii, HanpaBJIEHHOM Ha pa3pabOTKy U pPeaNn3aLUI0 AITOPUTMOB MATUHHOTO O0Y4YeHUs. 3aHATHS
MIPOBOJATCS B KOMIIBIOTEPHOM KJIACCE € HMCIOJIB30BAHWEM CIEHHAIU3HUPOBAHHOIO IPOTrPAMMHOTO
obecrieueHus u OuOIMOTEK, Takux kak Python, Pandas, NumPy, Scikit-learn u Matplotlib/Seaborn.
[IpenogaBaTtens BbLAAET KaXJIO0M MOArpyIIe 3a/laHue, CBA3aHHOE C NPUMEHEHHEM H3YYEHHBIX
METOJI0OB U aJrOPUTMOB MJIi PEUIEHHs KOHKPETHBIX 3a/ay, TaKuX KaK IIOCTPOCHHME MOJeNel
perpeccu, KiacCu(pUKaluy, KIacTepu3alii U aHajdu3a JaHHbIX. B mpoiiecce BBIMOTHEHUS 3a/1aHus
CTYAEHTHl pabOoTaloT C peaJbHBIMH WM CHHTETHUECKUMH JAaHHBIMH, MPOBOAAT MpPenoOpaboTKy,
0o0y4JaroT MOJENHU M OLIEHWBAIOT MX KadecTBO. B KoHIE 3aHATHS OOydarommecs JEMOHCTPUPYIOT
NOJYyYeHHbIE pPEe3y/lbTaThl IMpPENojaBaTeio, aHAIM3UPYIOT BBIIOJHEHHYIO paboTy u  mpu
HEO0OXOIUMOCTH BHOCSIT KOPPEKTHUPOBKHU JJIs YIyULIEHHs pe3yJIbTaTOB.

CamocrosarenbHass paboTa OKa3blBa€T BaKHOE BIMAHHE Ha (HOPMHPOBAHUE JHMUYHOCTH
OyIylIero CHeIuatncTa, OHa TUTAHUPYETCS 00yJaronuMCs CaMOCTOSITeNbHO. Kaxk TbIit oOydarommiics



CaMOCTOSITENIbHO OTpEAENsieT PeKUM CBOEil paboThl U Mepy Tpyla, 3aTpauyuBaeMoOro Ha OBJAJCHHE
y4eOHBIM CO/Iep)KaHUEM JUCHUILIMHBL. OH BBINOJHSET BHEAYAMTOPHYIO paboOTy W HU3yueHHE
pa3esioB, BHIHOCUMBIX Ha CaMOCTOSTENbHYIO PaldOoTy, MO JTUYHOMY HHAMBUAYAILHOMY IUIaHY, B
3aBUCHUMOCTH OT €ro MOJArOTOBKH, BPEMEHU U IPYTUX YCIOBUMU.

dopMa 3aKITOYUTEIBHOTO KOHTPOJIS MHPU MPOMEXKYTOUHOM aTTecTauuu — 3K3aMmeH. [[ns
IPOBEICHUS MPOMEKYTOUHOM aTTeCTallK MO AUCIHUILIUHE pa3paboTaHbl (HOH OLEHOYHBIX CPEACTB
u OasIbHO-pEHTHHIOBas CHUCTEMa OICHKM Y4eOHOW JesTenbHOCTH CTyAeHTOB. OlleHKa I10
JUCLHUTUIMHE BBICTABISETCS B MH(DOPMAIMOHHOW CHCTEME M HOCHT HMHTETPHUPOBAHHBIM XapakTep,
YUHUTHIBAKOIINI PE3yNIbTaThl OLICHUBAHUS YYACTHUs CTYICHTOB B ayJAMTOPHBIX 3aHATUSX, KauecTBa U
CBOEBPEMEHHOCTH BBINIOJIHECHUS 3aJaHUM B XOA€ M3Y4YECHMS JUCLUIUIMHBI M IIPOMEKYTOYHOH
aTTeCTalUU.



[Iporpamma coctaBieHa B cooTBeTcTBHM ¢ TpeboBanmsimu PI'OC BO mo HampaBieHHIo
01.03.02 Ilpuxnaonas mamemamura u uHgopmamurxa v IpoGUITIO TIOATOTOBKU HHme1eKmyaibHbllL
aHanu3 OaHHvIX
Pabouyro mporpammy coctaBuil cm. npenooagamenv Aopamosa E.C.

[Iporpamma paccmoTpeHa u ogoOpeHa Ha 3aceqanuu kadeapor CIIM

npoTokoia Ne 11 ot 03.04.2025 ropa.
3aBenytomuii kapeapoit IIM Opnog A.A.
(ITonmuce)

PaGouast mporpamma paccMOTpeHa M OJOOpeHa Ha 3aceJaHuu Yy4eOHO-METOIUYECKON
KOMHCCUU (aKyIbTeTa

npotokoi Ne 9 ot 15.05.2025 rona.
IIpencenarens komuccuun OUTP Kymaposa E. Y.
(ITogmuce) (®.1.0.)




Ilpunoscenue
DoH/1 OLIECHOYHBIX MATEPHAJIOB (CPEeACTB) MO AUCHHUILINHE
TexHonOrnM MaIMHHOTO O0yUYEHUs

1. OHeHO‘IHbIe MaTepHuaJbl AJ NPOBCACHUS TEKYHIECI0 KOHTPOJIA YCIIEBACMOCTH

o JMCIUIIJIMHE

Tewmsl 7151 yCTHOTO onpoca:

[1K-3

1. OcHOBHBIE MOHATUS MAIIMHHOTO 00ydeHus. OCHOBHBIE IMOCTAaHOBKHM 3ajad. [Ipumepsr
IPUKJIAIHBIX 3a/auy.

2. Jluneitnpie mpocTpaHcTBa. BekTopbl m maTpuilbl. JInHelHas He3aBUCUMOCTh. OOpaTHast
MaTpHla.

3. [IpousBoaHas u rpaaueHT GyHKIUH. ['pagreHTHBIN cITycK. Beimykibie pyHKIUN.

4. Cnyuaiinbple Benu4MHbI. J{lucKpeTHbIE U HENIpephIBHBIE paciipenencHus. [Ipumepsl.

5. OleHuBaHUE TMapaMETPOB paclpeiesieHuid, MEeTOJ] MaKCHMaJlbHOTO IPaBAONOa00MUs.
byrcrpannusr.

6. Jluneiinple MeTOnbl KiaccH(UKAIMKM U perpeccuu: (YHKIMOHAIBI KayecTBa, METOJbI
HACTPOWKH, OCOOCHHOCTH IPUMEHEHUSI.

7. MeTpuKH KauecTBa allfOPUTM PErpeccHy U KiiacCU(UKAIIUU.

8. OuenuBaHue KauecTBa anroputmoB. OTiiokeHHas BbIOOpKa, ee HemocTaTku. OlieHKa
MIOJIHOTO CKOJIb3siIero KoHTpos. Kpocc-Banunanus. Leave-one-out.

9. lepeBbs pelieHuil. Metosbl nocTpoeHus AepeBbeB. X perynspuzanus.

10. Komnozuniuu anroputmoB. Pa3noskeHne ommOKy Ha cMelIeHne U pa3opoc.

11. Cny4aifHblii J1€C, €r0 0OCOOEHHOCTH.

12. Metoabl norcka BRIOPOCOB B JaHHBIX. MeTO/IbI BOCCTAHOBIJICHHUS MPOITYCKOB B JIaHHBIX.
Pabora ¢ HecOanaHCHPOBaHHBIMH BEIOOPKAMHU.

13. 3agaua ananuza MOTpeOUTENbCKON Kop3uHbl. [logmepikka u q0CTOBEpHOCTH. YacThle,
3aMKHYTbIE€ U MaKCUMaJIbHbIE YaCThIE MHOXKECTBA.

14. 3agaya knacrepuzanuu. Anroput™m K-Means. OuieHKkH KayecTBa KjacTepU3alliu.

15. HeiipoHHsle ceTu Juis aHaiau3a U300pakxeHUH.

Oo6u1ee pacnpeneseHne 6ajJI0B TEKYIIEr0 KOHTPOJISI IO BUAAM y4eOHBIX PadoT Jisi CTY/IeHTOB

PeliTunr-kouTpois 1 YCTHBIH orpoc u3 3 BornpocoB | 1o 15 G6annos
PeliTuHr-KOHTpONIH 2 YCTHBIH OIPOC U3 3 BOIIPOCOB 1o 15 Gannos
PeliTunr-koHTpOIH 3 YCTHBIH orpoc u3 3 BornpocoB | 1o 15 6annos
ITocemenue 3aHaTnii 0

CTYJEHTOM

JlonmotHUTE IbHBIE OaJUTBI 0

(6onychI)

BrinosiHeHue ceMecTpoBOro

IJIaHAa CaMOCTOSITENIBHON YCTHBIN onpoc u3 3 BonpocoB | 1o 15 6amos
paboThI

2. IIpomeskyTOUYHASI ATTECTAIMS 10 IMCIUIIMHE
ITepeyenb BOPOCOB K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLleHKOH.
Ilepeuenn npakTHYecKUX 3a1a4 / 3aJaHMli K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OlleHKoH (mpu
HAJTHYMH)

@oHA  OLEHOYHBIX cpeacTtB pacnoioxed Ha MOII MM Bal'Y mo aapecy
https://www.mivlgu.ru/iop/question/edit.php?courseid=3115&cat=36696%2C105911



MeTtoauyeckue MaTepuasbl, XapaKTepU3yI0lHe MPoueaypPbl OlleHUBAHUSA

Ha ocHoBe mepeyHsi TECTOBBIX BOIPOCOB IMPOTPAMMHBIM KOMILJIEKCOM HH(OPMAalMOHHO-
oOpaszoBarensHoro moprana MU Bual'Y ¢opmupyrorcss B aBTOMaTHUECKOM pEXHME TECTOBBIC
3amaHusl s cryneHtoB: 10 BompocoB u3 Onoka "3Hatp", 5 BompocoB u3 Onoka "Ymers "m 5
BOMpocoB u3 Onoka "Bmagers". IIporpaMMHBIN KOMILIEKC (GOPMHPYET HMHIMBUAYaJIbHBIC 3aaHUS
JUISL KaX/I0r0 3aperiuCTPUPOBAHHOTO B CHCTEME CTYJIEHTa M YCTAHABJIMBAET BPEeMs MPOXOXKICHUS
tectupoBanusi. Kaxaplii oTBeT u3 Oynoka "3Hate" omeHuBaercs B 1 Oami, u3 OmokoB "YMmeTs" u
"Bimagets" - B 3 6amta. Pe3ynpTaToM TeCTUpOBaHUS SBJISETCS CyMMa 0aJIoB, KOTOPasi CKJIaAbIBACTCS
C WHIUBUIYAIIbHBIM CEMECTPOBBIM PEUTHHIOM CTYJEHTAa W OIpEAeNseT OLEHKY 3a 3adeT WU

JOK3aMCH.

51 - 65 Ganna — «yJOBIECTBOPUTEIHHO;

66 — 81 6aIOB — «XOPOLIOY;
81 — 100 6a10B — «OTIIUYHO.

MaxkcumanbsHast cymMmMa 6ayuioB, Habupaemasi CTYACHTOM Mo aucuuiuiiHe pasHa 100.

HEKOTOpbIE MPAKTUYECKHE HABBIKU
paboThl C OCBOEHHBIM MaTEPUATIOM
c(OpMHPOBAHBI HEAOCTATOUYHO, BCE
MPETyCMOTPEHHBIE TPOTPAMMOIL
o0y4yeHus yueOHbIe 3aaHUs
BBITITOJIHEHBI, KAYECTBO BBLIIIOJTHCHU A
HU OZIHOTO U3 HUX HE OLIEHEHO
MHUHHUMAJIBbHBIM YHCJIIOM 6aJ'IJ'IOB,
HEKOTOpbIe BUJIbI 331aHUI
BBITIOJIHEHEI C OITHOKaMH

Ouenka | OueHka o mKaie O6ocHOBanue Yposenw
B cghopmuposannocmu
Oatax KomMnemeHnyuil
bonee | «OTnuuno» Coneprxkanue Kypca OCBOECHO Buvicoxuii yposens
80 MOJTHOCTBIO, 6€3 IPo0eIoB,

HEO0OXO0IMMBIC TPAKTUICCKIE HABBIKU

paboThI C OCBOEHHBIM MaTEPHUATIOM

c(OpMHPOBAHBI, BCE

MPe1yCMOTPEHHBIE MPOTPaMMOi

o0y4eHust yueOHbIC 3aJaHus

BBITIOJTHEHBI, KAYECTBO UX

BBITIOJTHEHUS OIEHEHO YHCIIOM

0ay10B, OJIM3KUM K MAaKCUMAIbHOMY
66-80 | «Xopomo» CopepxaHne Kypca OCBOCHO Ilpoosunymoutii

MOJTHOCTHIO, 06€3 TTPOo0eoB, yposeHb




50-65 | «YnosnerBopurenbHo» | ComepxkaHue Kypca OCBOEHO Ilopozoewiit yposens
YaCTHUYHO, HO IPOOEITBI HE HOCST
CYIIECTBEHHOT'O XapakTepa,
HEOOXO/IMMBIE PAKTUYECKUE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPUAJIOM B
OCHOBHOM C(hOpMHPOBaHHI,
OOJIBIITMHCTBO MPETyCMOTPEHHBIX
porpaMMoi 00ydeHHs yU4eOHBIX
3aJJaHUii BBITIOJIHEHO, HEKOTOPBIE U3
BBINTOJTHEHHBIX 33/1aHUH, BO3MOXKHO,
COJIEPIKaT OITMOKHU

Menee | «HeynosnerBopurenbHo» | CoaepkaHue Kypca HE OCBOCHO, Komnemenyuu ne
50 HE00XOAMMBIC TIPAKTUUYECKUE HABBIKU | cghopmuposanst
paboThl HE CHOPMHUPOBAHBI,
BBITTOJIHEHHBIE YUeOHBIC 3a1aHUs
coJiepkaT rpyoObie OmuOKu

3. 3agaHus B TeCTOBOM (popMe 1O TUCHUILINHE

[Ipumeps! 3ananuii:

1. Yto Takoe rpaueHTHBII CIyCcK?

- AJropuT™M NOCTENEHHOIO0 OOHOBJIEHUS BECOB U IOPOrOBBIX CMEIICHUH HEMPOHHON CETH BO
BpeMs ee 00ydeHus

- Aroput™ ciy4aiiHOro BbIOOpa BECOB M MIOPOIOBBIX CMELIEHUI HEHPOHHOH ceTn

- AITOpUTM BBINIOJIHEHUS NPEICKA3aHUs ¢ IIOMOIIBIO HEMPOHHOH ceTn

- Anroput™m BbIOOpa 0OBEKTOB U1 00y4Y€HUs HEHPOHHOU ceTu

2. Yto npoucxoaut Bo BpeMsi 00ydeHUs: HEHPOHHOU ceTu?

- HactpauBaercs 4muCIIo CII0EB M YUCIIO HEUPOHOB B KAXKIOM CJI0€

- HactpauBaercs qynHa mara rpaiM€HTHOTO CIIyCKa

- HactpauBaetcs BXOIHOM 00BEKT

- HactpauBaroTcst mapaMeTpbl CJIOE€B: BEca U MOPOTOBbIE CMELICHUS

3. Bpluncnaure pasmep mnociie NMpUMEHEHUs omepanuu cBEPTKU K kaptuHke (100, 50, 1),
pasmep ¢unbtpa (1,1), mar 2, Het myaauara. OTBeT 3anumuTe 6€3 MpoOesIoB U CKOOOK, pa3aenss
yucia 3ansateiMu, Hanpumep 100,100,100.

4. CKOJbKO BECOBBIX KO3(PPUIIMEHTOB COJAEPKUTCS B HEHPOHHOM CETH, CTPYKTypa CIOEB
KOTOpOM 3a/laHa CIEAYIOINUM KOJIoM?

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

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

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

[TonHbI epedyeHb TeCTOBBIX 33JaHUN C yKa3aHUEM MPAaBUIILHBIX OTBETOB, pa3MeIleH B OaHKe
BONPOCOB  Ha  WH(GOPMAlMOHHO-00pa30oBaTeNbHOM  MOpTajle  HMHCTUTYTa IO  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=3115&cat=36696%2C105911

OreHKa pacCUMTHIBACTCA KaK MPOIEHT MPABUIBHO BBITIOJHEHHBIX TECTOBBIX 33JaHUN U3 UX
oO1ero yucia.



