OLIEHOYHBIE MATEPHAJIBI
MO TUCHUTIJINHE

Kox monyast Monayab
(1)

Exarepun0Oypr



OI_IGHOLIHLIC MaTepurajibl COCTABJICHLL aBTOpOM(aMI/I)I

Ne ni/nt Damunns, nm, Yd4eHasl cTeNneHb, JOMKHOCTD IMoapa3nenenue
0T4YeCTBO yueHoe 3BaHHe
1 Komenes Auron KaHauaaT (PU3UKO- JlonieHT BBICOKOIIPOU3BOIUTEIBH
AJICKCEIIILLpOBl/Ill MATEMATHUYCCKUX bIX KOMllb}OTCpllle
HayK, 0€3 y4eHOro TEXHOJIOI NI
3BAHUA
CoriacoBaHo:

VYmpasienue o0pa3oBaTeIbHBIX MPOTpaMm

E.C. Komaposa




ABTOpBI:
* KomesieB AHTOH AJleKCAaHAPOBHY, /[0LIEHT, BHICOKONPOU3BOIUTEIbHBIX
KOMIIBIOTEPHBIX TEXHOJOIr Ui

1. CTPYKTYPA U OFBEM JUCHUIIVIMHBI Anajns nanubix

1. O0BpeMm JTUCHUILINHBI B |3
3a4YeTHBIX eAMHHUIIAX
2. Buabl ayAnTOpHBIX 3aHATHI Jlexuuu
[IpakTHyecKre/CeMUHAPCKHUE 3aHITHSI
3. IIpome:xxyToyHas aTTecTAlUA 3auer
4. Texkymas arrecrauus Jomamrass padora 1

2. IINIAHUPYEMBIE PE3YJbTATbBI OBYYEHUA MHIUKATOPHI) 11O
JUCHUIIIIMHE MOJAYJIS Ananus nanabix

Nuaukatop — 9T0 mpu3HAK / CUTHAN/ MapKep, KOTOPBIM MOKa3bIBaeT, HA KaKOM YPOBHE
00y4aronuics TOMKEH OCBOUTH PE3YIbTaThl 00YUCHUS U HX MTPEABIBICHUE JOKHO OITBEPAUTH
(hakT OCBOCHHSI IPEIMETHOTO COACPKAHMSI JAHHON AMCIUUILINHBI, yKa3aHHOTO B Ta0u. 1.3 PTIM-
PIL.

Tabmumna 1
KoHTpoJibHO-01IeHOYHbIE
Kon u HaumeHnoBanue [Inanupyemble pe3yJibTaThl Cpe/CTBA /1JIsl OlleHUBAHUS
KOMIIeTEeHIIUN 00yueHusi (MHAUKATOPHI) JOCTHKEHUsI pe3yabTaTa
00y4YeHHus1 0 IMCUMILINHE
1 2 3
OIIK-4 -Cnocoben -1 - lemoHCTpUpOBATH JlomarHsis paborta
BBIOUPATH U aHAJIMTUYECKHUE U CUCTEMHbIE 3auer
HCII0JIb30BaTh YMEHHSI, CIOCOOHOCTh K TIOUCKY Jlexuu
CYILIECTBYIOIIIHE uHbopMauu [IpakTHyeckue/ceMuHapcKue
UH(POPMALIMOHHO- 3-1 - IlpencraBnsith 3aHATUS
KOMMYHHUKAIHOHHBIC BO3MOKHOCTH COBPEMEHHBIX
TEXHOJIOTUH U MH(}OpMaATMOHHO-
BBIYUCITUTEIIBHBIC KOMMYHUKAITHOHHBIX CPEJICTB U
METO/IbI JISl PEIICHHUS TEXHOJIOTHUM cOopa, repeaayu,
3a/1a4 B 00J1aCTH 00pabOTKH ¥ HAKOTUICHUS
npoheCcCUOHATBHOMN uHbOpMaInu, co3anus 6as3
NEeSATETbHOCTH JTAaHHBIX, UCITOJIb3YEMBIX B
obnacTu npodeccrHoHaIbHOMN
NeSATeTbHOCTH
I1-1 - UmeThb ombIT cOOpa,
aHanu3a u o0paboTKu
uHGOpPMAIIMU TIPU PEIICHUH 3a7a4
npodecCuoHaTbHON
NESTEIIbHOCTH C UCTIOB30BAHUEM
COBPEMEHHBIX HH(HOPMAITMOHHO-




KOMMYHHKAITIOHHBIX TEXHOJIOTUN
u 0a3 TaHHBIX

V-1 - BoiOupath ¥ UCHIOIB30BATH
coBpeMenHbIe [ T-TexHonornn u
0a3bl JaHHBIX P cOOpe,
aHajuse, 00paboTKe 1
MpeICTaBICHUH WHGOPMALIUU ISt
perIeHus 3a1a4
npodeccuoHaIbHON
NeSATeTLHOCTH

OIIK-1 -Cocoben

BBISIBIISITh,
dhopmyupoBaTh U
pemiarhb
dbyHIaMEHTaNBHBIC U
MIPHUKJIATHBIC 33]Ia4H B
o0nactu cBoeit
poQeCCUOHAIBHON
JCSITEIIbHOCTH U B
MEXTUCIUTUTHHAPHBIX
HAIPABJICHUAX C
HCTIOJIb30BaHUEM
dbyHIaMEHTATBHBIX
3HAHUU U
MPAKTUYECKUX HABBIKOB

-1 - JlemoHCcTpUpOBaThH
AHAJIMTUYECKUE YMEHUS U
KPEaTUBHOE MBIIIJIEHUE

3-1 - JleMoHCTpHUpOBATH
noHUMaHue QyHIaMEHTATBHBIX
MIPUHLIMIIOB, METOJOB U MOJAX0JI0B
K penieHuto GpyHIaMeHTaIbHbIX U
MPUKIAIHBIX 3a/1a4 B
npodmIbHON 00acTH
JEATEIIbHOCTH U
MEKTUCIIUTITMHAPHBIX
HaIlpaBJICHUSAX

V-1 - BeIsSBISATH U ONIPEACIISTH
LEJIU U IIYTH PELIECHUS
byHIaMEHTAIBHBIX U
MPUKIIAIHBIX 3a/1a4 B
npodrIbHON 001acTH
JEATEIIbHOCTH, OMUPAsCh HA
byHIaMEHTAIbHBIC 3aKOHBI 1
MPUHLIMIIBL, C UCTIOJIB30BAHUEM
COOTBETCTBYIOLIUX LIEJISM
MIOJX0JI0B U METOJIOB

JlomamHsis pabota

3auet
[IpakTHUeckne/ceMrUHAPCKHE
3aHATHUS

[IK-2 -Criocoben
MPUMEHSTh METO/IbI U
CpencTBa
IUIAHUPOBAHUS,
OpraHu3aluu,
MIPOBEACHUS U
BHEAPEHUSI HAYYHBIX
HUCCIeIO0BaHUN

3-1 - JleMoHCTpHUpOBATH
MOHMMAaHNE HAy4YHBIX MPoOIIeM 1o
TEMaTHKE IPOBOJAUMBIX
UCCIIeIOBaHUN U pa3paboToK

I1-1 - AnanuzupoBats u
CUCTEMAaTU3UPOBATh HAYUHbIE
JTaHHBIE, PE3YJIbTAThI
HKCIIEPUMEHTOB U HAOII0ACHUN
V-1 - O0001maTe pe3ynabTaThl
HaY4YHO-HUCCIIEJOBATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX paboT

JlomamHss paborta

3auer
[TpakTHyeckue/ceMUHAPCKHUE
3aHSATHUS

3. IPOLUEAYPbI KOHTPOJISI U OUEHUBAHUS PE3YJIbTATOB OBYYEHMSI B
TEKYIHEM #W MNOPOMEXYTOUHON ATTECTALIMU 11O
BAJBHO-PEMTUHI OBOM

PAMKAX
JUCHUILINHE

MOAYJA B

(TEXHOJIOI'MYECKAS KAPTA BPC)

CUCTEME



3.1. IIpouenypsl TeKylie U NPOMEKYTOYHON ATTECTAUMH 10 JUCHHUILIHHE

1. Jleknum: K03(l)(l)l/lllI/leHT SHAYUMOCTHU COBOKYITHBIX PE3YJbTATOB JEKIIHOHHbIX 3aHATHI

- 0.5
Texkymas arrecTanus Ha JeKIUAX Cpoku — | Makcumaib
ceMecTp, | Has OlleHKa
yuyeOHast B 0aJsiax
HeJ eI

domawinss paboma 2,15 100

BecoBoii K03()(pUIHEHT 3HAYMMOCTH Pe3yJIbTATOB TEKYIeil aTTecTauuu 1o Jekuusam — (.5

HpOMe)KyTO‘-IHaH aTTeCTAllMd 110 JEKIUAM — 3a4eT
Becosoii KOI)(l)q)]/IIII/[eHT SHAYUMOCTH pE3yJIbTaTOB l'[pOM(B)KyTO‘-lHOifI aTTeCTAllMi 10 JEKIUAM
-0.5

2. [IpakTHYecKkue/ceMUHAPCKHE 3aHATHS: KOI(P(PUUMEHT 3HAYUMOCTH COBOKYIMHBIX
pe3yJbTATOB NPAKTUYECKUX/CEMUHAPCKUX 3aHATHI — (.5

Texkymas arrecTanus HA NPAKTHYECKUX/CEMHUHAPCKHUX Cpoku — | Makcumaib

3aHATHAX ceMecTp, | Has OlleHKAa
yuyeOHast B 0aJs1ax
HeJeJIs

paboma Ha 3aHAMUAX 2,14 100

BecoBoii k03¢ ¢uLHEeHT 3HAYUMOCTH Pe3yJIbTATOB TEKYIelH aTTecTaluu 1o
NPAKTHYECKUM/CEMUHAPCKUM 3aHATHAM— |

IIpome:xxyTouHasi aTTecTAlUS N0 MPAKTUYECKUM/CEMUHAPCKUM 3aHATHUAM—HET
BecoBoii kK03(p)(puHeHT 3HAYNMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOM ATTECTAIUM 10
NPAKTHYECKUM/CEMUHAPCKUM 3aHATHAM— He 1PeIyCMOTPEeHO

3. JIaGopaTopHbIe 3aHATHSA: KOIQ(PHIHMEHT 3HAYUMOCTH COBOKYIHBIX Pe3yJIbTaTOB
JIA0OPATOPHBIX 3aAHATHI —He 1IPe/IyCMOTPEHO

Texymas arrecranus Ha J1a0OPaTOPHBIX 3AHATHAX Cpoku — | Makcumaianb
ceMecTp, | Hasl OLICHKa
y4yeOHasn B 0as1ax

HeJleJIst

BecoBoii k03¢ (puHEeHT 3HAYMMOCTH Pe3yJIbTATOB TEKYyIlel aTTeCTAlNH 110 JIa00PATOPHBIM
3aHATHAM -He [IPeIYCMOTPEHO

IIpomexyToyHas aTTECTANMA 110 JIA0OPATOPHBLIM 3aAHATHAM —HET
BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHON ATTECTALHMHU 110
JIA00PATOPHBIM 3aHATHAM — He IIPeIyCMOTPEHO

4. OnjaaiiH-3aHATHA: KO3(P(PUIHEHT 3HAYMMOCTH COBOKYITHBIX Pe3y/1bTATOB OHJIAH-3aHATHIH
—He Npe1yCMOTPEHO

Texyuiasi aTTecTalus Ha OHJIAMH-3aHATHAX Cpoxn — | Makcumaiab
ceMecTp, | Has OleHKAa
yuyeOHasi | B 6ajiax

HeJeJst

BecoBoii K03 GHUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYIIEeH ATTeCTAllUH 110 OHJIAWH-
3aHATHAM -He [IPe1yCMOTPEeHO

I[IpomeskyTOYHAS aTTECTALMS 110 OHJIAWH-3AHATHAM —HET
BecoBoii K03 (puHEHT 3HAYMMOCTH Pe3yJIbTATOB IPOMEKYTOUYHOM ATTECTAIUM 110 OHJIAWH-
S3AHATHAM — HE IPEeayCMOTPeHo

3.2. Ilpouenyps! TeKyuieil 1 MPOMeKYyTOYHOM aTTeCTAMU KYPCOBOH padoThI/MpoeKkTa




Texkyumas arrecranys BbINOJTHEHUS KyPCOBO Cpoku — cemectp, | MakcumanbHast
yuyeOHasi HeJleJisl | OLlEeHKA B 0ajliax

padoThI/IpoeKTa

BecoBoii k03(ppunueHT TEeKye aTTecTAIMU BLINOJHEHUS KYPCOBO padoThl/mMpoeKkTa—

BecoBoii k03 GuUIHEHT NPOMEKYTOYHON ATTECTALMHU BbINOJHEHUS KYPCOBOM
padoThI/MPOEKTA— 3aIUUTHI —

4. KPUTEPUU U YPOBHU OLEHUBAHUSA PE3YJIBTATOB OBYYEHUA 110
JUCHUIVIMHE MOAYJIA

4.1. B pamkax BPC npuMeHst0TCS yTBEpK/A€HHbIE Ha Kadeape/MHCTUTYTe KpUTEpUH (TPU3HAKH)
OLICHUBAHUS JOCTHKEHUH CTYJEHTOB IO TUCIUIUINHE MOIYJs (Tabis. 4) B paMKax KOHTPOJIbHO-
OLICHOYHBIX MEpOINpPUATUI Ha COOTBETCTBME YyKa3aHHbIM B Tabn.l pesynbratam oO0ydeHus

(MHAMKATOpaM).

Taonuua 4

Kputepun onenuBanns y4eOHbIX JOCTHKEHUH 00yYAIOIINXCS

PesyabTaTsl Kpurepun oneHnBaHusi yueOHbIX JOCTH:KeHHUI, 00y4aromuxcs Ha

00y4eHust COOTBETCTBHE Pe3yJIbTaTaM 00y4eHHsI/MHAUKATOPAM

3HaHUs CTyeHT 1eMOHCTpUPYET 3HAHUs ¥ IOHUMaHUe B 00J1aCTH U3YUYEHUS Ha
YPOBHE YKa3aHHBIX MHIUKATOPOB U HEOOXOAUMBIE IS MPOAOIDKEHUS
oOy4eHUsT W/WIW BBIIOJHEHUS TPYIOBBIX (YHKUUMNH U JEHCTBUH,
CBSI3aHHBIX C NPO(ECCUOHATBHOM I TEITbHOCTBIO.

Ymenus CTyeHT MOXKET MPUMEHATh CBOM 3HAHUS M TIOHMMaHue B KOHTEKCTaXx,

MIPE/ICTABICHHBIX B OLICHOYHBIX 3aJlaHUSAX, JEMOHCTPUPYET OCBOEHUE
YMEHHM Ha ypOBHE YKa3aHHBIX HHAWKATOPOB U HEOOXOJUMBIX ISt
MPOAOIDKEHUST OOYYeHHS H/MIM BBIMOJHEHHUS TPYAOBBIX (YHKIMHA H
JIeICTBH, CBSI3aHHBIX C MPOodecCHOHATbHOM 1eTENbHOCTHIO.

OunbIT /BiIageHUE

CTyneHT AEeMOHCTPHPYET ONBIT B OOJAacCTH H3Y4YEeHUS Ha YPOBHE
YKa3aHHBIX UHIUKATOPOB.

Jlpyrue pe3yabTaThl

CTyIeHT AEeMOHCTPHUPYET OTBETCTBEHHOCTh B OCBOCHHH PE3YJIHTATOB
00y4YeHHs Ha YPOBHE 3aIITAHUPOBAHHBIX HHIHUKATOPOB.

CtymeHT CcnocoOCH BBIHOCHTH CYXXICHHS, JIel1aTh OICHKH U
(hopmyIHUpOBaTh BBIBOBI B 00JIACTH N3YUYEHUSI.

CTyAeHT MOXKET cOO0IIaTh MPETOAaBATEIIO U KOJUIETaM CBOETO YPOBHS
COOCTBEHHOE TOHUMAHHE U YMEHHS B 00JIACTH M3YYCHHUSI.

4.2 ]Ins olleHUBaHUS YPOBHSI BBIOJIHEHUS KPUTEPUEB (YPOBHS JOCTHKEHUM oOyuaromuxcs npu
IPOBEIEHUH KOHTPOJBHO-OLIEHOYHBIX MEPONPUATHH MO AMCLUUIUIMHE MOJAYJIA) HCIOJIb3yeTCs
yHHMBEpcalibHasl mKaa (Tadi. 5).

Tabmauma 5

Ixaja oueHUBAHUA JOCTHKEHHUS Pe3yJIbTAaTOB 00y4eHHsl (MHANKATOPOB) 110 YPOBHAM

XapaKkTepuCcTHKA YPOBHeEH J0CTHKEHHS Pe3y1bTATOB 00y4eHusi (MHAMKATOPOB)

Ne Conep:xaHue ypoBHA IkaJia oneHUBAHUA
n/n BbINIOJIHEHHUS KPUTEPHUSs
OlLIEHUBAHMS Pe3yJIbTATOB




o0y4eHHs Tpaguuuonnas KavecTBenHasn
(BBINOJIHEHHOE OILIEHOYHOE XapaKTepUCTHKA YPOBHS XapaKTepucTH
3ajaHue) Ka YPOBHSI
1. Pe3ynbrarel oOydeHmst OTan4HO 3auTeHo Bricokwuii (B)
(MHOUKATOPbI) JOCTUTHYTHI B (80-100 6ammoB)
IOJIHOM 00beMeE, 3aMeUYaHUll HET
2. PesynbTarel o0yueHus Xoporto Cpennuii (C)
(MHAMKATOPHI) B IIETIOM (60-79 6ammoB)
JOCTUTHYTBI, UMEIOTCS 3aMeUaHMs,
KOTOpbIE HE TPEOYIOT
00513aTeITLHOTO YCTPaHEHUS
3. PesynbTatsl o0yueHus Y 10BIIETBOPUTEIIBHO [Toporoserii (IT)
(MHIMKATOpPbI) JOCTUTHYTHI HE B (40-59 6annoB)
TIOJIHOM Mepe, ecTh 3aMeUaHusl
4. OcBoeHue pe3ynbTaToB 00yUEHUS HeynosnerBopurens He HenocraTounsrit
HE COOTBETCTBYET MHMKATOpPaM, HO 3a4TEHO (H)

MMEIOTCS CYIIECTBEHHBIC OIUOKH 1
3aMeuaHusi, TpedyeTcs 1opadoTKa

(menee 40 6ayioB)

5. Pe3ynbTar 00y4yeHus He JOCTUTHYT,
3aJIaHUE HE BHIIIOJHEHO

HenocTtaToyHO CBUIETEILCTB
IUIST OLIEHUBAHUA

Her pe3ynbraTa

5. COIEPXKAHHME KOHTPOJIbHO-OLIEHOYHBIX MEPOIIPUATUN 11O

TUCIUATITAHE MOTYJISI

5.1. Onucanue ayAWTOPHBIX KOHTPOJIBHO-OLCHOYHBIX MEpPONPHUATHH 10 JAWCHMILIMHE

MOYJIsl

5.1.1. Jlekuun

CaMocTOsATeIbHOE HW3YYECHHE TEOPETHUECKOT0 MaTepuana IO TeMam/pasfelaM JeKIUui B
COOTBETCTBUHU C cojiepkaHreM auciurummabl (1. 1.2. PTIJT)

5.1.2. lIpakTHYecKkne/ceMUHAPCKUE 3aHATHS

[IpuMmepHBI IEpeyYeHb TeM

1. 3nakomcTBO ¢ ruiatopmoii Kaggle.

2. 3anaya OuHapHOH Ki1accu(UKalMy Ha IPUMEPE COPEBHOBAHMS.

https://www kaggle.com/c/titanic

3. 3ajaua perpeccuu Ha mpumepe copeBHoBanus. https://www kaggle.com/c/house-prices-

advanced-regres

4. 3anava kiaccuuKaluy U300paKEHUI Ha IPUMeEpe COPEBHOBAHMSI.

https://www .kaggle.com/c/digit-recognizer

5. I/ICK}/CCTBCHHHC HCI\/'IPOHHBIC CCTH Ha IMIPUMEPEC COPCBHOBAHM.

https://www.kaggle.com/c/gan-getting-started

6. O6paboTKa eCTECTBEHHOIO S3bIKa HA TIPUMEPE COPEBHOBAHUS.

https://www.kaggle.com/c/nlp-getting-started

7. Be100p UTrpOBOro COPEBHOBAHUS.

8. Pa300p HOyTOYKOB C JIyUIIMMH pe3yJIbTaTaMU.

9. Ananu3 gpopyma cOpeBHOBaHUSI.




[TpumepHbie 3a1anust
Ha npakTruecknx 3aHATHSIX IPOBOASTCS COpeBHOBaHMS Ha Miatgopme Kaggle.
LMS-nnatdopma — He npeaycMoTpeHa

5.2. Onucanue BHEayJIMTOPHBIX KOHTPOJbHO-OLICHOYHBIX MEpPONPHUATHHA W CPEACTB
TeKylero KOHTPOJIs M0 AUCHUIINHE MOLYJIs

PaznoypoBHeBoe (quddhepeHIIMPOBAHHOE) O0YUICHHE.
ba3oBblii

5.2.1. lomamnss padora
[TpumepHbIil IEpeUeHb TEM
1. Yuactue B copeBHoBanuu Ha miatdopme Kaggle.
IIpumepHbIe 3a1aHus
1. YuacTue B copeBHoBaHuu https://www.kaggle.com/c/titanic
2. Yuactue B copeBHOBaHUU https://www.kaggle.com/c/house-prices-advanced-regres
3. YuacTtue B copeBHoBaHuM https://www.kaggle.com/c/digit-recognizer
4. Yuactue B copeBHOBaHUU https://www.kaggle.com/c/gan-getting-started
5. YuacTtue B copeBHoBaHuM https://www.kaggle.com/c/nlp-getting-started
LMS-mnardopma — He npeaycMOTpeHa

5.3. Onucanne KOHTPOJIHLHO-OLIEHOYHBIX MEPONPUATHI POMEKYTOUHOTO0 KOHTPOJISI 1O
AUCHHILTAHE MOTYJIS

5.3.1. 3auder
CnMcoK NpUMEpHBIX BOIIPOCOB
1. Ha 3auere npoBepsitoTcs pe3yibTaThl B UTPOBOM COpeBHOBaHUM Ha Iutatdopme Kaggle.
LMS-nardopma — He mperycCMOTpeHa

5.4 ConepxxaHne KOHTPOJILHO-OLIEHOYHBIX MEPONIPUATHI 110 HANIPABJIEHUAM
BOCIHUTATEIbHOM 1eATETbHOCTH

Hanpasienus BocriuTaTeabHON IESTEIBHOCTH CONMPSTAIOTCS CO BCEMU Pe3ysbTaTaMHu O0yUYeHHS
KOMIIETEHIIMI M0 00pa30BaTeIbHOI MporpaMMe, WX OCBOCHHE O00ECIIEYMBACTCS COJCpIKaHUEM
BCEX JUCLUIUIMH MOJIYJIEH.



