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JUCT PETUCTPAIIAU U3SMEHEHUWM PII]

Pabouas mporpamma nepeyrBepkaena Ha 20 /20 yueOHbIH rof,

B nporpaMmy BHECEHBI AOTIOJIHEHUS U(UITN) U3MEHEHHUS.

3aBenyronuit kadeapoit

MOIIHCH DUO

Pabouas mporpamma nepeyrBepkaena va 20 /20 yueOHbIi rof,

B nporpaMmy BHECEHBI AOIIOJIHEHUS U(UIIN) U3MEHEHHUS.

3aBenyromuii kageapoii

MOIINCH DUO

Pabouvas mporpamma nepeyrepskaeHa Ha 20 /20 y4eOHBIi 1o

B nporpamMmMy BHCCCHBI TOIMOJIHCHUA I/I(I/IJ'II/I) HU3MCHCHHMUA.

3aBeyromnuit kadenpoit

MOJITNCH DdHO



1 HEJIb 1 3AJAYHN OCBOEHUSA JUCIIUITJIMHBbI

HGHBIO OCBOCHHUA JUCHUIIIIMHBI Ananns OOdBIINX JAaHHBIX SABJISICTCA

COBPEMEHHBIX TEXHOJOIMH JUisi 00pabOTKM M aHaiun3a mHopMammu ¥ 3(G(EeKTHBHBIX METOIOB €€

0CBOEHHE 00YyYaroUMMUCS

O6D3.6OTKI/I C IIPUMCHCHUEM COBPEMCHHBIX BBIYMCIUTCIBbHBIX TCXHOJIOT ni

321[[8,‘-11/1 JUCHUIIIIMHBI. - C(bODMI/IDOBaTB TCOPCTUUCCKUEC 3HAHUS 10 aHAJIN3a JAHHBIX,

- BBIDa6OTaTB YMCHHUS 110 ITPAKTHYCCKOMY ITPUMCHCHHUIO aHaJIn3a JaHHBIX JJIA IMTOCTPOCHU S d)ODMaJ'IBHBIX

MATEMATHYCCKUX MO,Z[GJIGP’I W MHTCPIIPETALIMK PE3YJIBTATOB MOACIUPOBAHUS IIPHU PCIICHUHN ITPUKIaAHBIX

3aJa4 B Pa3/JIM4YHbIX MMPUKIaAHBIX 06nacmx;

2 MECTO JUCHUILIMHBI B CTPYKTYPE OIOI HAIIPABJEHMS
(CIENUAJIBHOCTH)

,HI/ICI_[I/IHJ'II/IHa Amnanu3 O0JIBIINX JAaHHBIX OTHOCHUTCA K K JMCHHUITJIMHAM 4YaCTH V‘Ie6HOFO IJ1a”Ha,

dbopMupyeMoli y4aCTHUKAMHUA 00Pa30BaTENbHBIX OTHOIIICHHUA.

Tabmuua 1 - Iucuumimeel, y9acTByOmue B OpMUPOBAHUN KOMIIETCHIIUT

Kox v HanmenoBanue
KOMIIETEH MU

JAMCUMILVINHBI, YYACTBYIOIIHE B
(opMupOBaHUM KOMIIETEHIIMHU

IlpodeccuonaibHble KOMIETEHIHH YcTaHOBJIeHHBIE By3oM (ITK)

OIIK-1 CnocobeH aHanu3upoBaTh 3a7auu Teopust ”HHOBaLUH
npodecCHOHATBLHOM 1eATeIbHOCTH Ha OCHOBE | MaTemaTtudeckuii aHamu3
HOJIOKEHUH, 3aKOHOB U METOZIOB B 00JIACTH Teopust BEpOATHOCTH U MaTeMaTH4ecKast
MaTEeMaTHKH, €CTECTBEHHBIX U TEXHUYECKUX CTaTUCTHKA
HayK Mertposorus, cepTuduKanus u
CTaHIAPTU3ALIHS
dusuka

CucTeMHBIH aHaIU3 U IPUHATHE pEIIeHUN
IIpoekTHas mpakTUKa

TEXHOJIOTHI U UCTIONIb30BaTh UX IS PEIICHUS
3a/1a4 MPo(EeCCHOHATILHON ACSITENHHOCTH

OIIK-7 CnocoGeH MoHMMaTh MPUHIIMIIEI Nudopmaruka
paboTHI COBpeMEHHBIX HH(POPMAIIMOHHBIX [TpoexTHAas MpaKTHUKa

3 TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHMUSA N CLHUIIJTIMHBI

Tabmauna 2 - KoMnereHIMu 1 HHAMKATOPBI X TOCTHKEHUS

Komnerenuuu n HHAUKATOPbI UX JOCTHKCHU S

Kon n HaumeHoBanue Kox u Haumenosanue
KOMIIETCHIINU WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIINHU

B pe3ynbrare nzyuyenus
JUCITUTIAHBI
oOydJaronuecs: JOJKHBI:

OIIK-1.1 ®opmynupyer
3a/1a4y UHHOBALIMOHHOMN
JESTEIIBHOCTH Ha OCHOBE
3aKOHOB M METOJI0B
€CTECTBEHHO-HAy4YHBIX U
TEXHUYECKUX AUCLUIUIMH

OIIK-1 Cmnocoben
aHAIIM3UPOBATH 33/1a4U
npodecCuoHATBHON
JIEATEIIbHOCTH HA OCHOBE
MOJIOKEHUH, 3aKOHOB U
METOJIOB B 00J1aCTH
MaTeMaTHUKHU, €CTECTBEHHBIX
Y TEXHUYECKUX HAYK

3Hanue: MaTeMaTH4ecKnue OCHOBBI
METOIOB MAIIMHHOTO O0YYCHUS
(;uneiinas anreOpa, Teopus
BEPOSITHOCTEH, MaTeMaTHIECKast
CTaTUCTHUKA).

Ymenue: opManu3oBaTh 3a1a4y
aHann3a OOJIBIINX JTAHHBIX B
TEPMHUHAX MaTEMaTHYECKON MOJIEIH.
Hagpik: ChopmynupoBath 3a1a4y
ONITUMH3AINH TAPAMETPOB MOJIEIH
MaIIMHHOTO 00yUeHHSI.




KOMHeTeH].[I/II/I N MHAMKATOPBI UX TOCTUKCHUSA

Kox n sHaumenoBauue
KOMIIETEHIIU

Konx u Haumenosanme
WHIUKATOPa JOCTHIKEHUS
KOMIIETEHIINHU

B pe3ynbrare nzyuyenus
JUCLUTIIIMHBI
00yJaroIuecs TOJKHBI:

OIIK-1.2 Wcnons3yet
MOJIy4YeHHBIE Ha OCHOBE
3aKOHOB U METO/IOB
€CTECTBEHHO-HAYUYHBIX U
TEXHUYECKUX JUCLUUILINH
3a7a4M I LeNei
npodeccuoHanbHOM
JeATEIbHOCTH

3HaHue: MeTpHuku KauecTBa
MO/IENIEN MAIIMHHOTO 00Y4YEHHUS
(TouHOCTB, MOJTHOTA, F-Mepa).
YmMmenue: MaTepnperupoBarsb
pe3yNbTaThl aHaIu3a O0IbIINX
JAHHBIX C YYE€TOM BBIOPAHHOM
MaTeMaTU4YECKOl MOJEIH.
HaBbik: O11eHUTH KauecTBO
MOCTPOCHHOM MOJIeNI MAIIMHHOTO
00y4YeHUs C UCTIOTB30BAHUEM
COOTBETCTBYIOIIUX METPHK.

OIIK-7 Cnocoben
MMOHUMAThH TPUHITAITHI
paboThl COBPEMEHHBIX
MH(POPMAIMOHHBIX
TEXHOJIOTHH U
KCIIOJIB30BATh UX JIJIs
penieHus 3a1a4y
npodeccnoHaTBEHOM
JEATeIbHOCTH

OIIK-7.1 Bnaneer
0a30BBIMHU TIPUHITUITAMHU
paboThI 1
(bYHKIIMOHUPOBAHUS
COBPEMEHHBIX
UH(POPMAIIMOHHBIX
TEXHOJIOTHH JIJISl pEIICHUS
3aj7a4 PO eCcCUOHATBHOM
JESITSIIbHOCTH

3uanwue: [IpuHIUIBI pabOTHI
OCHOBHBIX OMOMMOTEK Python mis
ananu3a qaHubeix (NumPy, Pandas,
Scikit-learn).

VYmenune: O0bICHUTE Ha3HAYEHHUE U
BO3MO>XHOCTH OCHOBHBIX MOZYJIEH
OMONIMOTEK IS aHaJIU3a JAHHBIX B
Python.

Hassik: MmnoprupoBats u
UCIIOJIB30BaTh 0a30BbIe (PYHKIIMH
o6ubmorexk NumPy u Pandas mmst
00pabOTKH JaHHBIX.

OIIK-7.2 ITpumensier
COBpPEMEHHBIE
MH(pOpMaLMOHHbIE
TEXHOJIOTUH JUIsl peLLICHHS
3a/1a4 npodeccruoHambHOM
JESATEIIBHOCTH

3nanue: MeTo/pl MalIMHHOTO
oOyueHus

YmMmenue: BpiOparh moaxoasuryro
MO/IeNIb MAIIUHHOTO O0Y4YeHUs s
peueHuss KOHKPETHOW 3a/1auu
aHaJn3a JJaHHbIX.

HaBbik: OOy4uTbH U OLIEHUTH
MO/IeNIb MAITMHHOTO 00Y4EHUS C
UCIOJIb30BAHUEM OUOINOTEKU
Scikit-learn B Python.

4 COAEP KAHUME JUCHUIIJINHBI

4.1 TemaTH4YecKHii MJIAH TUCHUIIIHHBI

Oom1ast TpyI0eMKOCTh TUCIATUIMHBI COCTABIISICT 6 3aUeTHBIX eIMHMII, 216 4acoB,

Ne paznena, TeMbl

HaumeHnoBanue MoayJs (pa3aena, TeMbI)
AUCHUTITMHBI

Bcero
9acoB
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1 |BBeacHwme B 3a/1a4n aHATUTHKH JAHHBIX K HCKYCCTBEHHOTO 14 2 12
HUHTCJIJICKTA
2 CTpyKTypBI JaHHBIX 16 2 2 12
3 PaGora ¢ nHIekcamu 12 12
4 Tpanchopmanus 1 O9UCTKA JAHHBIX 12 12
5 MateMaTHuecKue onepanuy ¢ JaHHBIMU 12 12
6 Onepanyy 00beIMHEHUS! JTaHHBIX 12 12
7 ArperupoBaHue JaHHBIX 14 2 12
8 Busyanuzanus JaHHBIX 12
3adeT ¢ OLIEHKOH 4
HUTOI'o 216
4.1.1 JIeKiMOHHbBIE 3aHATHSA
o
Ne HaumeHnoBanue
n/n Kparkoe conepxxanue
TeMbI U CIATIIAHbI
1 |BBencHue B 3aJ1a4M aHAIUTHKHU JAHHBIX U Mcropust, onipeesieHue, CTPYKTypa MOHSITUS
MCKYCCTBEHHOT'O MHTEJJIEKTA MuTerpaiust B OM3HEC-MPOIECCHI
2  |CTpYKTYpbI JaHHBIX Co3maHue
CBoiicTBa
BrIBOI 3HaUEHUN
Cpe3bl nannbix / KonupoBaHue U CChITKA
'Y nanenue / unpTpanus no ycioBUIO
JloGasnenue / BeipasauBanue / CopTUpoOBKa
ITaHHBIX
3 |Pabora ¢ mHACKCAMH OrnpenesieHne UHIEKCa U ONIPEICIIEHUE CTPYKTYP
4  [Tpanchopmarius 1 OYUCTKA JaHHBIX (OCHOBHBIE THCTPYMEHTHI TIOJIFTOTOBKHU JAaHHBIX K
QHAIIN3Y
5 [Maremaruueckue ornepamnuu ¢ JaHHBIMU (OcHOBHBIE MaTeMaTHyeckue QyHKIMU U padoTa ¢
HUMU
6 |Omnepanuu 0ObeIMHEHUS TAaHHBIX OcHOBHBIE (PYHKIMH OOBEIUHEHMSI JAaHHBIX U
aboTa ¢ HUMH
7 |ArperupoBaHu€e JaHHBIX OCHOBHBIE (PYHKIIMHM TPYNIHMPOBKU U pacyeTa
arperatoB M paboTa C HUIMH
8 Busyanu3aius JaHHBIX OcHOBHBIC (DYHKIIMH BH3yaTH3alllU PE3yIbTaTOB
1 paboTa C HUMU
4.1.2 TIpakTHYeCKHe 3aHATHS
[
Ne HaumenoBanue
n/m Kparkoe conepxanue
TeMbI U CHUINIAHbI
1 |[BBenenwue B 3a7a4M aHATUTUKU JAHHBIX U [ToaroToBKa MHCTpYMEHTAPHS JIsE paOOTHI C
MCKYCCTBEHHOT'O MHTEJJIEKTa ITaHHBIMH.
bazoBbie PyHKIMU s3bIKA TIPOTPAMMHUPOBAHUS
2  |CTpyKTypbl JaHHBIX Coznanue
CasoiicTBa

BriBoa 3Hauenuit
Cpe3bl TaHHBIX
KonupoBanue u cchliku
Vnanenue

cDI/I.]'H:TIZ)a.I_II/I}I 110 YCJIOBUIO




JloGaBneHue
BrlpaBHUBaHME JaHHBIX

CoptupoBka
3 [Pabora ¢ nHIexcamu MoTtuBaus
Ornepanuu
lepapxuueckast MHAEKCaLUs
4 [Tpanchopmanusi U OUUCTKA JAHHBIX [IponyieHHbIe 3HaYEHUS
[ToBTOpAIOIIECS 3HAUECHUS
3ameHa 3HaYeHun
[Tpumenenue GyHKIMHA
5 [Maremaruueckue ornepanuu ¢ JaHHbIMU CBoJIKa CTaTUCTUK
ApudmeTrnueckue onepanuu
OnHomepHbIE CTATUCTUKU
[Ipeo6pa3oBanue JaHHBIX
OxoHHbIE (PYHKIIUU
6 |Omnepanuu 0ObeIMHEHUS TAaHHBIX Cnusinue naragppeiiMon
KonkaTtenarus natagppeiiMoB
7 |ArperupoBaHu€e JaHHBIX Mexanusm GroupBy
Tunel rpynnupoBoK
ArperupoBaHue rpymnn
[IpeobpazoBanue rpymn
Ucknrouenue rpynn
CsojHas Tabmuna
8 [Busyanu3zainus JaHHBIX Hacrpoiika rpadukos
OTtoOpakeHue U rneyatb rpapuKoB
4.1.3 JIaGopaTopHbIe 3aHATHSA
B yueOHOM niaHe OTCYTCTBYIOT
4.1.4 CamocrosiTesibHasi padoTa CTy1eHTa
(]
Ne HaumeHoBaHue
n/n Kparkoe cogepxanue
TeMbl JUCHUIJIMHBI
1 |[BBeaenwue B 3a/1a4u aHATUTHKA Utenue koHcmekTa, paboTta ¢ JIUTepaTypou, MOArOTOBKA K
TAaHHBIX U UCKYCCTBEHHOTO KOHTPOJIbHON paboTe, MPOrpaMMHO-aITOPUTMHUYECKOE
MHTEJIEKTa perieHre 3a1a4 1 0pOpMIIEHHE OTYETOB
2  |CTpyKTYpBI JaHHBIX UreHue KOHCIEKTa, paboTa ¢ JIUTEpaTypoi, MOATOTOBKA K
KOHTPOJIBHON paboTe, MPOrpaMMHO-aITOPUTMUYECKOE
pereHue 3agad 1 opopMIIEHUE OTUETOB
3 |Pabota c mHIEKCAMH UreHne KoHCIIEKTa, paboTa ¢ TUTepaTypoid, MOJATOTOBKA K
KOHTPOJIBHON paboTe, MPOrpaMMHO-aITOPUTMUYECKOE
pereHue 3agad 1 opopMIIEHUE OTUETOB
4  [Tpancdopmanus 1 OYHCTKA Utenue koHcmekTa, paboTa ¢ JIUTepaTypou, MOArOTOBKA K

JTAHHBIX

KOHTPOJIBHON paboTe, MPOrpaMMHO-aITOPUTMUYECKOE
pereHue 3a1ad 1 opopMIIEHUE OTYETOB




5 |MaremaTtnueckue onepanuu ¢ UteHue KoHCIeKTa, paboTa ¢ JIUTepaTypoi, MOArOTOBKA K
JaHHBIMHU KOHTPOJIbHOW paboTe, MPOrpaMMHO-aJITOPUTMUYECKOE
pelIeHue 3aaa4 1 0OPMIICHUE OTYETOB

6 |Onepauuu oObeAMHEHUS JaHHBIX [UTeHHE KOHCIEeKTa, paboTa ¢ JUTepaTypoid, MOJrOTOBKA K
KOHTPOJIBHON paboTe, MPOrpaMMHO-aITOPUTMUYECKOE
pereHue 3a1ad 1 opopMIIEHUE OTYETOB

7 |ArperupoBaHue JaHHBIX UreHue KoHCIIEKTa, paboTa ¢ TUTepaTypoil, MOJATOTOBKA K
KOHTPOJIBHON paboTe, MPOrpaMMHO-aITOPUTMUYECKOE
pelieHre 3aaa4 u opOopMIIEHHE OTYETOB

8 [Busyanmuzauus qJaHHBIX UreHue KOoHCIIEKTa, paboTa ¢ TUTepaTypoil, MOJArOTOBKA K
KOHTPOJILHON paboTe, MPOrpaMMHO-aITOPUTMHUYECKOE
pelieHre 3aaa4 u opOpMIICHHE OTYETOB

4.2 YueOHOo-MeToquYecKoe U MH(POPMAIIMOHHOE o0eceyeHne JUCITHIIMHBI

4.2.1 Jluteparypa
1. Bamsatun, A. B. IHTeIeKTyanbHbIN aHAIN3 JAHHBIX : yaeOHoe nmocodue / A. B. 3amsaTun. —
Tomck : U3narensckuit JJlom Tomckoro rocynapctsenHoro ynusepcurera, 2020. — 194 ¢c. — ISBN

978-5-94621-898-6. — Texct : anekrponnsii // Ludpooit oopazosarensusblii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/116889.html (zata o6paruenus: 21.08.2023). — Pexum
JOCTYMA: JUIsl aBTOPU3UP. TIOTIB30BaTEICH

2. [IpotoapskoHoB, A. B. Anroputmsl Data Science u ux mpaktuueckas peanuzanus Ha Python :
yuebnoe nocooue / A. B. Ilporoapskonos, I1. A. ITeutos, B. E. CagoBankoB. — Mocksa, Bosnoraa :
Nudpa-Unmxenepus, 2022. — 392 ¢. — ISBN 978-5-9729-1006-9. — TekcT : 37eKTpOHHBIH //
[udposoii o6pazoBarensHbiid pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/124000.html (nata oopamienus: 21.08.2023). — Pesxkum moctyma: ais
aBropusup. [lonp3oBarenen

3. Yepnsbimes, C. A. OcHoBbl IporpammupoBanus Ha Python : yue6Hoe moco6ue s By3os / C.
A. YepnbitieB. — 2-e u31., nepepad. u gon. — Mocksa : M3parensctBo HOpaiit, 2023. — 349 ¢. —
(Boiciiee obpazoBanue). — ISBN 978-5-534-17139-6. — TekcT : anekTpoHHbIN // OGpa3oBaTenbHast
mnatdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/532446 (nata o6pamenus: 21.08.2023)

4.2.2 CoBpemeHHBIe MPogecCHOHATBHBbIE 0a3b1 JAHHBIX H HH(POPMALIMOHHbIE
CHPABOYHbIE CHCTEMBbI
Tabnuna 4 — [lepeuens coBpeMeHHBIX NpodeccuoHanbHbx 0a3 naHHbX (CIIB/)
uHpopmanronHsle cupaBounsle cucremsl (MCC)

No Haumenosanne CI1B]]

1 ScienceDirect [ DneKTpoHHBIN pecypc] : TOJTHOTEKCTOBasE 0aza JaHHBIX /
uznatenbeTBo Elsevier. — DnekTpoH. aaH. — Pexxum gocryma:
https://www.sciencedirect.com/, mo moamucke. — 3ari. ¢ IKpaHa

2 SpringerNature [D1IeKTpOHHBIN pecypc] : MOTHOTEKCTOBas 06a3a JaHHBIX /
Springer Nature Switzerland AG. Part of Springer Nature. — DnekTpoH. gaH. —
Pexxum noctyna: https://link.springer.com/, no noanucke. — 3ari. ¢ 3KpaHa.

Hanmenosanue UCC

1 Koncynbrantlntoc [DneKkTpoHHBIN pecypc] : CIpaBOYHO-TIPABOBAs CUCTEMA
/Komnanus «Koucynprantllmtoc». — Mocksa, [1997-]. — Pexxum poctyma:
nokanbHas cetb CI'Y, mo mapoumto. — 3ari. ¢ s3kpaHa.

4.2.3 HopMaTHBHbBIE TIOKYMEHTbI
ITpuka3 Muntpyna Poccun ot 06.07.2020 N 4051 "O06 yTBepKaIeHUN



npodeccruoHanbHOro cranaapTa "Crennanuct no 60JbIHMM JaHHBIM" (3aperucTpupoBaHo B
Muntocte Poccun 05.08.2020 N 59174)

4.2.4 iuTepHeT-pecypcbl U Ipyrue 3j1eKTPOHHbIE HH(POPMAIMOHHbIE HCTOYHHKH
Ne  |HammenoBanue VIHTEpHET-pECypCcOB U AIIEKTPOHHBIX HHPOPMAIIMOHHBIX HCTOYHUKOB

1. |udposoii oOpazoBarenbHbIid pecypc [IPRsmart : anekTpoHHO-OMOIMOTEYHAS CUCTEMA :
caiit / OO0 Kommnanus «A# [Tu Op Meaua». — Caparos, [2010-]. — URL:
http://www.iprbookshop.ru/ (nara oopamenus: 21.08.2023). — Pexxum nocryna: st
aBTOPU3. IIOJIb30BATENEH. — TEKCT : AIEKTPOHHBIN.

2. |YHuBepcureTckas OMOIMOTEKa OHJIANH : AIEKTPOHHO-OMOIMOTeYHAst CUCTEMA : CalT /
000 «Hekcmenuna». — Mocksa : Jlupext-Meaua, 2001— . — URL:

https://biblioclub.ru/index.php?page=book blocks&view=main ub (mara oOpareHus:
21.08.2023). — Pexxum nocTyna: Ajisl aBTOpH3. NoJib3oBaTenell. — TEeKCT : 3eKTPOHHBIH

3. |OGpazoBarenbHas miatdopma KOpalT : 371eKTpOHHO-O0MOIMOTEYHAs CHCTeMa : CalT /
000 «2nekrponnoe uznarenscTBo Opaiit». — — MockBa, 2020 — . — URL:
https://urait.ru/catalog/organization/DE41FE6D-0B08-4394-B225-3DD636CCCE1F
(mata oopamenus: 21.08.2023). — Pexxum jocTymna: s aBTOpU3. MOJIb30BaTENICH. —
TeKcT : AEeKTPOHHBIH.

4. |KommiextT COYMHCKOTO TOCYAapCTBEHHOT0 yHUBEpcHTeTa / KOHCYIBTaHT CTyIeHTa :
AIIEKTPOHHO-O0nOmoreunas cucrema : caiir / OO0 «llonmurexpecype» — DneKTpoHHAs
O6ubnmmoTeka TeXHU4YeCcKoro By3a. — Mocksa : [lonmurexpecype, 2013 — — URL:
http://www.studentlibrary.ru/catalogue/switch_kit/x2019-138.html (nara oGpareHus:
21.08.2023). — Pexxum JocTyma: AJsl aBTOPH3. TOJb30BaTeneil. — TEKCT : 3JeKTPOHHBIH.

5. |CereBas 2neKTpoHHasi OMOIMOTEKA KIIACCUUYECKUX YHUBEPCUTETOB «JIaHby : caliT /
000 2BC «JIanb. — Cankr-IlerepOypr, 2009 — . — URL: https://e.lanbook.com/ (nata
obpamienus: 21.08.2023). — Pexxum goctyma: uis aBTopH3. molib3oBareneiil. — Tekcr :
AIEKTPOHHBIN.

6. |HauuonanbHas snexkTpoHHas 6ubianoreka (HOB) : denepanbHast rocyiapcTBeHHAs
uH(pOpMaIMOHHAs cUCTeMa : CallT / MUHUCTEPCTBO KyIbTyphl PD. — Mockga, [2004-].
— Pesxum mocryma: https://rusneb.ru (nata oopamenus: 21.08.2023). — Pesxxum mocryma:
noxanbHas ceTb CI'Y. — TekcT : 2JIeKTpOHHBII.

4.3 Tekymiasi 4 MPOMEKYTOYHASI aTTECTAIMH 1O THCIUTIIHHE

Jns oueHku cHOpMHUPOBAHHOCTH KOMIIETEHLUH pa3padaThIBaIOTCS OLIEHOYHBIE CPEACTBA IO
JUCLUIIINHE.

dopma 1 coaeprKaHne TEKYIEH U TPOMEKYTOUHOM aTTECTAllMHU IO TUCHUTIIIMHE PACKPBIBAETCS B
(OHJIE OLICHOUHBIX CPE/ICTB, KOTOPBIN ABJISETCS OTAEIBHBIM JOKYMEHTOM.

OneHoYHbIE CPEeACTBA MO TUCHUIIIIMHE CONEpKAT:

- MaTrepuasl Uil TEKYIIETr0 KOHTPOJIS OLICHKH 3HAHWUM 110 JUCHUIUINHE;

- MaTrepuasl Uil IPOMEXYTOYHOTO KOHTPOJIS OLIEHKH 3HAHUM MO JUCHUIUIMHE.

- KpHUTEpUH OLICHUBAHNS;

- LIKAJIbI OLIEHUBAHUSI.



IIpomexyTouHas aTTecTanys IPOBOAUTCS B BUAE TecTupoBaHus. Tect npencrasieH B JOUC
By3a (Bxoz ocymiecTBisieTcst o nepcoHuGUIMpoBaHHOMY mapostio). [Ipumepsl BOpocoB TecTa
MIPUBEJICHBI HUXKeE:
1. Kakoii mapametp B Mmetozae merge() B Pandas yka3siBaeT, Kak COSAMHATH CTPOKH TaOJIUIl, KOTOPBIC
HE UMEIOT COOTBETCTBHS B JIPyroii Tabmmie?
Bri6epute o1H OTBET:

a. inner

b. left

C. outer

d. right

2. KakoB Oyzer pe3ynbTaT clieayromniero koja B Python?

X=5

y=2

z=1

result=(x-y) **z
print(result)

3. KakuMm MeT0/10M MOKHO 00BEIMHUTD HECKOIBKO TAOIHI] C PA3HBIMH CTOJIOIAMH, YTOOBI
COXPaHUTb BCE JIaHHbIE?
BriGepute ouH OTBET:
a. join()
b. concatenate()
c. append()
d. merge()

4. B Pandas, kakoii apryMeHT KCIIOIb3yeTCs IS 3aMEHbI OTCYTCTBYIOMIMX 3HaYeHuit B read_csv()?
Bri6epute o1H OTBET:

a. na_replace

b. na_filter

c. fill_na

d. null_replace

5. Kak npou3BOIUTCSI HyMepalus HHIEKCHBIX 3HaueHuit B Python?
Bri6epute o1H OTBET:

a. Haumnas ¢ 1

b. HauuHas ¢ 110060r0 MpOU3BOILHOTO 3HAYCHUS

c. Hauunas c 0

d. Hauunas ¢ -1

6. KoTopblii n3 nepeunciaeHHbIX IPUMEPOB ABISETCSA TUIIOM JaHHBIX B Python?
Bri6epute ouH OTBET:

a. Yciosue if

b. Huxa while

c. Cncok
d. ®yHk1msA
7. KakoB Oynet pe3ynbTaT cieayroiiero koaa B Python?
X=2
y=3
z=4

result =x**y %z
print(result)

8. Kakoit METOJ B Pandas HCTIOJIB3YCTCSA IJIA 06’LG,E[I/IHCHI/ISI PE3YyJIIbTATOB arperupoBaHus JaHHBIX C



HUCXOIHOM Tadnuieii?
BriGepute oquH OTBET:
a. concat()
b. transform()
c. merge()
d. join()

9. Kakoit meton B Matplotlib ncronb3yercst Ajis1 MOCTPOCHHS THCTOTPAMMBbI?
Br16epute ouH OTBET:
a. scatter()
b. pie()
c. plot()
d. hist()

10. Kaxoii meron B Pandas ucrionb3yercs st ynanenus 1yonukatoB u3 DataFrame?
BriGepute oquH OTBET:
a. drop_duplicates()
b. clean_duplicates()
c. remove_duplicates()
d. delete_duplicates()

11. Kakoii onepaTop UCHOIB3YETCs Ul JOCTYIA K 3JIeMeHTaM B cioBape B Python?
Bri6epute ouH OTBET:

a. [l
b. {}
c./l

d. 0

12. Jlnst wero mpeaHa3HaYeH METOI train-test split B MarmmmHHOM 00ydeHUN?
Bri6epute o1H OTBET:
a. /Inst paznenenus JaHHBIX Ha 00y4arollyto U TECTOBYIO BBIOOPKHU
b. s npeno6paboTKu U OUYMCTKH JaHHBIX
c. lnst oteHku 3(hPeKTUBHOCTH MOJCIIH
d. Jlns mocTpoeHus iepeBa penieHui

13. KakoB Oynet pe3ynbTar cienyromiero koaa B Python?

x=10
y=3
result=x//y

print(result)

14. Kakoit meron B Matplotlib ncrons3yercs nist no0aBieHus Ha3BaHus rpaduka?
Br16epute oauH OTBET:
a. label()
b. title()
c. legend()
d. xlabel()

15. Kakoii meto B Pandas ucnonb3yercs 11t 00beIuHEeHUsT TaOIHI] IO UHIEKCaM?
Bribepute o1H OTBET:
a. append()
b. merge()
C. concatenate()
d. join()

16. Kakoii meron B Matplotlib nucnonb3yercs 1ist ©3MEHEHUs 11BeTa JTUHUM rpaduka?



Bribepure oauH OTBET:

a. plot()
b. line()

c. set()
d. color()

17. Kaxoii merox B Matplotlib ucnons3yercst 1yist u3meHeHus pa3mepa rpaduka’?
Bribepure oauH OTBET:
a. resize()
b. scale()
c. figsize()
d. size()

18. Jlns yero npennasznadeHa oubdauoreka NumPy B Python?
Br16epute ouH OTBET:
a. Peanu3zanus anropuTMOB MalIUHHOTO 00YYEHHUS
b. BeinonHeHne MaTeMaTuyecKux onepanuii HaJ MacCUBaMu
c. OuncTka u npeaoo6padoTKa TaHHBIX
d. Co3nanue BU3yanM3aiuy JaHHBIX

19. Kakoii Tun nanusix B Python ucnonps3yercst ast XpaHeHus map KIo4-3HauyeHue?
BriGepure oauH OTBET:
a. Koprex
b. Cniucok
c. CioBapb
d. MHOXecTBO

20. Kaxkoii metrox B Pandas ucnonb3yercs A BBIUUCICHHS] CYMMBI 3HaU€HUH cTO0Ia B
rPYNIUPOBKE JaHHBIX?

BriGepuTe oquH OTBET:

a. sum()

b. max()

c. count()

d. mean()

21. Yro Ttakoe nnaekcupoBanue B Python?
BriGepure ouH OTBET:
a. Coco® noctyna K KOHKPETHBIM 3JIEMEHTaM B CTPYKTYpE JaHHBIX
b. MeTton 0ObeTMHEHUS IBYX CTPYKTYP JaHHBIX
¢. Meroa cCOpTUPOBKH TAHHBIX
d. Crioco0 u3MepeHus pazmepa CTpyKTyphl JaHHBIX

22. Yto MMPOUCXOAUT, €CJIH BbI IBITACTCCH MMOJTYUYUTb JOCTYII K UHACKCY, BBIXOAAIICMY 3a MPCACIIbI
Python?

Bribepure oauH OTBET:

a. ABTOMaTH4€eCKH J10OaBISETCs] HOBBII 3JIEMEHT B CTPYKTYPY JAaHHBIX

b. Unaekc nepexo Ut Ha Ipyroil KOHell CTPYKTYPhl JaHHBIX

¢. Hiekc urHopupyercsi, 1 3Ha4€HUE HE BO3BPALIAETCA

d. BLIIIaCTCH OIInOKa

IIkanbl 1 KPUTEPHUHU OLEHKH
ITpoBepky kauecTBa GOPMHUPOBAHUS KOMIIETCHIIUHI CTyIeHTaMU o0ecrieunBaeT 6aabHO-
PENUTUHIOBAsl CUCTEMA OLICHKH PE3YNbTaTOB. ballbHO-pEHTHHIOBask CUCTEMA OCHOBBIBAETCS HA
MHTETPAJIbHOM OIIEHKE Pe3yIbTaTOB BCEX BUJIOB YUEOHOH JIEATENbHOCTH CTYJICHTOB B X0J1€



OCBOCHUSA MMM AHUCLHUIIJINHBI. BaJIBHO-pCI)'ITHHFOBaH CHUCTCMaA OLICHKHU PE3YJIbTATOB ITPAKTUKNU

IMpCACTABJICHA HUXKC

IToxa3aTenu oleHKH
pPe3yJbTATOB NPAKTUKH

Hopma 6annos
«OLIEHKa»

IIpumeyanue

Texkyuuii KOHTPOJIb

1. ITocemraeMocTs 3aHATHI

CTYACHTOM

«oTIIHYHO» — 12
«xopomio» — 8
«YIAOBIIETBOPUTEIHHO)» —
6
«HEYIOBIETBOPUTEIHHO»
-0

PaccunteiBaercs kak
MIPOLICHT MOCEUICHU I
CTYAEHTOM 3aHATHUI,
YMHO)XCHHBIN Ha 12

2. BoinoaHeHne KOHTPOJIbHOM

paboThI

«oTyHOY — 48
«xopormo» — 40
«YIAOBIIETBOPUTEIHHOY» —
30
«HEYIOBIETBOPUTEIHHO»
-0

Cymma OanioB 3a
BBIIIOJIHEHHE BCEX
KOHTPOJIBHBIX
3aJaHuN

HpOMe)KyTO‘lHaﬂ aTrecranus

3. 3amanus

«oTinuyHoy —40
«xopomro» — 32
«YJIOBJICTBOPUTEIHLHOY —
24
«HEYIIOBIICTBOPUTEIHHOY
-0

OTBeThI Ha 33/1aHUS C
Pa3INYHBIMU
BECOBBIMHU

ko3P punreHTamMu

Pa6ota CTYACHTOB 110 JUCHUINIMHE OOCHHUBACTCA OLICHKAMU: KOTIIMYHO», «XOPOILIO»,

«yIIOBJIETBOPUTEIHHOY, «HEYIOBIETBOPUTEIHHO)» (OLIEHKA BHICTABIISICTCSI HA OCHOBE OAJIbHO-
PEUTHUHTOBOM CUCTEMBI).

Ilopsinok onpeeieHusi peHTHHIOBOM OLlEeHKH MO THCIHUIIJIMHE

— PeiiTuHroBas cucTeMa OlEHKH CTY/ICHTOB OCHOBaHA Ha IMojicyeTe 0alioB, «3apad0TaHHBIX)
CTY/ICHTOM B TIEPHO]] OCBOCHUS IUCIUTLTNHBI.

— CTyzIeHT B cyMMe MOKeT NostyduTh He 6osiee 100 6amnoB. bonblnyto yacTe 6ayioB OH MoJIyyaeT
3a paboTy B epro]1 O0yUYEeHHUS B TCUCHHE CEMECTPa, MEHBIIYIO YaCTh — BO BPEMsI MPOMEKYTOTHOM
aTTecTalluu.

— Cucrema JIoJhKHA OBITH TOBEJICHA 70 CBEIEHUS KKIOTO CTY/ICHTA 10 Havaia JaHHOTO BHA
MIPaKTUKU.

- CTyzleHT, He CAABIINI KypCOBOM MPOEKT, 10 IK3aMeHa HE JI0MyCKaeTCs

IIkana oueHKH 3HAHU
Konuuecmeso b6annos 5-6annvnas oyenounas wkana

85-100 6amoB «5» - OTIIMYHO

70-84 6amtoB «4» - XOpoIIo

56-69 6am10B «3» - y10BIETBOPUTEIHHO

Jlo 55 6annoB «2» - HEyI0OBIETBOPUTEIBHO

5 YCJIOBUSA OCBOEHMUSA U PEAJIN3ALIUU JUCLHUIIJINHBI

5.1 MeToanyeckue peKOMeHAAIHN 00YYAKIIHUMCS M0 U3YyYeHUI0 TUCIUTIHHBI

B teueHue CeMCCTpa CTYACHTHI OCYIICCTBIIAOT y‘-IC6HBIC JIENCTBHS Ha JIEKIHMOHHBIX U naGopaTop-

HBIX 3aHATHSAX, YCBAUBAIOT U MOBTOPSIOT OCHOBHBbIE MOHATHUS. KoHTponb 3ddexkTuBHOCTH camocTOs-
TENbHOM paboThl CTYACHTOB OCYLIECTBISETCS IyT€M MPOBEPKH OCBOCHUS UMM Y4YEeOHBIX 3a/JaHUil,
MPEyCMOTPEHHBIX JUIsl CAMOCTOSTENBHON OTPaOOTKH.

HpCHO,Z[aBaHI/IC " U3YUCHUC y‘-IC6HOI>i JAUCHUTIIIMHBI OCYIICCTBIIACTCA B BUAC JICKIIMOHHBIX U 1abo-

PaTOPHBIX 3aHITUN, TPYNIOBBIX U UHIUBUAYAIbHBIX (DOPM pabOThI, CAMOCTOSATENBHON PabOThl CTYACH-

TOB.

MeTOJII/I'-IeCKI/Ie PEKOMEHAAHH 110 TOATOTOBKE CTYACHTOB K J'Ia60paTOpHI)IM 3aHATUSAM.



Jljis mydiero ycBOEHHUS M 3aKpeTUICHUs] MaTepuaia 1o JaHHOW JAMCHUIUIMHE CTyJeHTaM Heo0Xo-
IMMO Hay4YHUTbCsl paboTaTh ¢ TUTepaTypoil. M3ydueHne MUCHUIUIMHBI TpeArnoaraeT B TOM YHCIIE OTClIe-
KUBAHUE MyOJIUKALNNA B IEPUOANYECKUX U3JaHMIX U padoty ¢ Internet.

[Ipu moaroToBke K J1abOpaTOPHBIM 3aHATHUSIM CTYJIEHTBI JOJKHBI U3YYUTh PEKOMEHIOBAHHYIO JIH-
TepaTypy, OTBETUTh Ha BOIPOCHI U BHIMOJHUTE BCE 3aJaHUs ISl CAMOCTOSATEIbHOM padoThl. [Ipu moaro-
TOBKE 11€1eCO00pa3HO Ha OCHOBE M3YyU€HHUs PEKOMEHJOBAaHHOW JIMTEPATYyphl BHIMHCATH B KOHCIEKT OC-
HOBHBIE KATETOPUHU U MOHATHUS MO y4eOHOM MCUUIUIMHE, TOJTOTOBUTh Pa3BEPHYTHIC TUIAHBI OTBETOB U
KpaTKO€ COAEpKaHNE BBIITOJHEHHBIX 3aJaHUN.

Metoaudeckiue pEeKOMEHIAIMK CTYACHTaM [0 OpraHU3allid CaMOCTOSTEIILHOH pPaboTHl IO
M3Y4YEHUIO JINTEPATyPHBIX HCTOYHUKOB.

[Tpu opranuzanum caMoCTOATENbHON paboThl, ciaeayeT oOpaTHTh 0c000e BHUMaHUE HA PErylsp-
HOCTb M3y4YEHHS JIUTEpaTyphl. B mepuos u3yueHus IurepaTypHbIX HICTOYHUKOB HEOOXOAMMO TaK K€ Be-
CTH KOHCIIEKT. B citydae 3arpyaHeHuil HEOOXOAMMO 00OpATUTHCS K MPETIOABATEIIO 32 Pa3bsiCHEHUSIMHU.

Meroanueckue peKOMEHAAIMU CTYI€HTaM 110 MOJATOTOBKE K SK3aMEHY

[Ipu moAroToBKe K 3K3aMeHy cieayer pykoBoacTBoBaThes PII/I. CTyneHT 10KeH UMETh B BULY,
YTO HEKOTOPBIE BOIIPOCHI, UMEIOIIHUECS B IPOIPAMME, BBIHOCATCSA Ha CAMOCTOSITEIbHOE U3yUEHUE.

Ha sk3ameHe CTyeHT JOJKEH MOKa3aTh 3HAHUE COAEPKaHUA MPEIAMETA, TEPMHUHOJIOTUU, YMEHUE
cBOOO/IHO OmepupoBaTh €10. [Ipu MoAroToBKE K OTBETY Ha SK3aMEHE CTYICHTY pa3pelieHo MOJIb30BaThCs
pabodeil mporpaMmol IUCHUIUTMHBL. ECIW CTyIeHT TpH OTBETE HA BOIPOCH 3aTPYIHSICTCS C
CaMOCTOATENIbHBIM M3JI0’)KEHUEM MaTepHalia, MpernojaBareilb UMEET MPaBo 3a/JaThb €My pPsii BOIIPOCOB,
MOOYXKJTAIONTUX M HAMPABJISIIONIMX CTYICHTOB K IOJIHOMY BBICKAa3bIBAHHIO TI0 JJAHHOW TeMe, B Cliydae,
€CJIM OTBETHI HA 3TU BOIPOCHI UCUEPIIBIBAIOT TEMY, OLICHKA 3a OTBET HE CHM)KAeTCs. BhICKa3bIBaHUS CTY-
JICHTOB JIOJKHBI COOTBETCTBOBATH CYTH BOIIPOCA, OBITH JIOTHUYECKH BBICTPOCHHBIMHU, JI0KA3aTEIBHO pac-
KpbIBaTh OTHOIICHHE OTBEUAIOIIETO K M3JaraeMoi mpodieme, BhISIBIATH JIUUYHYIO TOUKY 3pEHHUS Ha HC-
MOJIb30BAHUE TEX WJIM MHBIX MOJOKEHUM TEOPETHUECKOTO Kypca B MPAKTHYECKOU padoTe.

[IpomexyTouHas aTTecTalys MOXKET ObITh BhICTABIIEHA CTYIEHTY MO pe3ylbTaTaMm (enepaabHOro
untepHeT TectupoBanus (OO0, uHTEpPHET TpEeHAKEPHI).

5.2 Opranu3aumsi CaMOCTOSTEIbHOI PadoThl CTY€HTA 10 JUCIUIJIHHE

CaMocrosiTenbHast paboTa CTy/IeHTa SBJSETCS KI0UYEBOM COCTaBIISIIONIEH yueOHOro mpolecca, Ko-
Topas omnpeaenseT GopMUpOBaHUE HABBLIKOB, YMEHHUI U 3HAHHM, MIPUEMOB MMO3HABATEIHHON JIeATEIbHO-
CTH M 00€eCIieYnBaeT HHTEPEC K TBOPUECKOM padoTe.

Opranu3zaiiys caMoCTOSTeNbHOM pabOThI CTYIEHTOB OCYIIECTBIISIETCS MO TPEM HAMPABICHUSIM:

- OMpEJICIICHHE TEJTH, TPOTPaMMBI, TTAHA 33JIaHUS WIH PabOTHI;

- KOHTPOJIb YCBOCHHS 3HAHWM, MPUOOPETEHHUS] HABBHIKOB MO JUCIMILTMHE, OICHKA BBITOJHEHHOM
KypCOBOi1 pabOThI, TPOEKTA.

Mepamu o 00ecTeYeHHI0 BHITOTHEHHSI 00yUYaIOIUMUCS BCEX BUIOB CAMOCTOSTETBHOW pabOThI
SIBJISTFOTCSI:

- Hanuuue nmomemenuii mis CPC;

- oOecrieueHne CpeICTBAMH BBIYHCITUTEIILHON TEXHUKH, IIPOTPAMMHOE 00ECIICUCHNUE;

, PEKOMEHJIallui TI0 PEIIEHUI0 TUTIOBBIX 3a/1a4, 00pa3ioB oTyeToB 0 BhinonHenud CPC u 1.11.;

obecrnieueHre y4eOHO-METOIMICCKON U CITPABOYHON JIUTEPATYpPOH BCEX BUIOB CAMOCTOSTEIHHOU
paboTtsl (mocodust B DOVC By3a).

5.3 OcoGeHHOCTH NpPenoIaBaHusl AUCHUILIMHBI

[IpenogaBanvie JUCHUILUTMHBI BEACTCS C TNPUMEHEHHEM JJIEMEHTOB CIEAYIONIMX BHUIOB
00pa30BaTeNbHBIX TEXHOJOTHH: B IeinsX MakCUMaJBbHOTO YCBOCHHS JUCIMILTMHBI HCIIOJIB3YIOTCS
CIIETYIOIINE TEXHOJIOTUH 00y-UeHUS:

- Jlexums - yaeOHOE 3aHSTHE, COCTABIISIONIEE OCHOBY TEOPETHUECKOTO OOYUSHHS U TAFOIIIee
CUCTeMAaTHU3HPOBAHHBIC OCHOBBI HAYYHBIX 3HAHWUU IO JUCIMILTUHE, PACKPBIBAIOIIEE COCTOSHUE U Tep-
CIICKTUBBI Pa3BUTHS COOTBETCTBYIOIIEH 00IaCTH HAYKH W TEXHUKH, KOHIICHTPUPYIOIee BHUMaHUE 00Yy-
YArOIIMXCs Ha HanOoJiee CII0KHBIX, Y3JI0OBBIX BOMPOCAX, CTUMYIUPYIOIIEe UX MO3HABATENbHYIO IEATEIh-
HOCTB ¥ crtocoOcTByoMIee (YOPMUPOBAHHUIO TBOPUYECKOTO MBITIIJICHHUS.



- MpakTU4eckas paboTa - COBMECTHAsl JIEATEIbHOCTh CTYACHTOB B TPYIIE MOJA PYKOBOJ-
CTBOM JINZIEpa, HAIIPABJICHHAS HA pelIeHHe oOmIel 3a1au MyTeM TBOPYECKOTO CIIOKEHHUS pe3yIbTaToOB
I/IH,Z[HBHI[yaJIBHOﬁ pa6OTbI YJICHOB KOMaHAbI C JCJICHUEM MOJTHOMOYHM U OTBETCTBEHHOCTH.

- CamocrosiTenbHas paboTa CTyIeHTa, IpeayCMaTpUBAET BBHIIIOJIHEHHE PAaOOTHI - 3aJaHue,
KOTOpoe TpeOyeT OT CTYJEeHTa BOCHPOM3BEACHUS W/UiIK 00pabOTKM MOTY4eHHOW paHee MHPOPMALUHU B
dopme, onpenensaeMoil mpenogaBaresieM, 1 TpeOyIoIIeH, Kak IPaBUIo, TBOPYECKOTO MOAX0/1a.

- KYpCOBOE MPOEKTUPOBAHUE

[TpenoxaBaHue AUCHMIUIMHBI OMPAETCS] HA COBPEMEHHBIH MOX0/1 K 00YYEHHUIO U OPHEH-TUPYETCS
Ha BHECCHHUE B IPOIECC OOYyYEHHSI HOBU3HBI, OOYCIIOBJICHHOW OCOOCHHOCTSIMH JAMHAMHKH Pa3-BUTHSI
’KU3HU U JIESATEIBHOCTH, CHeNN(PUKON PA3IMYHBIX TEXHOJIOTUH 00y4eHUsI U TTOTPEOHOCTSIMU JINY-HOCTH,
o0IIecTBa U TOCYIapCTBa B BBIPAOOTKE y 00y4aeMbIX COIMAIILHO MOJIE3HBIX 3HAHUH, YOCKICHHUI, YePT U
Ka4eCTB XapaKTepa, OTHOIIECHUH U OIIbITA TIOBEICHHUSI.

HpOBeI[eHI/Ie BCCX BHUJOB 3aHATHI Ipu MnpernogaBaHu AUCHUILINHBI, IIPOBECACHUC KOHC}’J’IBTaHHﬁ,
IPOMEXKYTOUHAsI M TEKyIIasl aTTecTalys BO3MOXKHA C IPUMEHEHHS 3JIEKTPOHHOTO O0yYeHUs U JIUCTaH-
OHUOHHBIX O6pa30BaTeHLHBIX TEXHOJIOTHH.

54 MaTepI/IaJIbHO-TeXHI/I‘leCKOC o0ecrneyeHue AUCHHUIIJIMHBI

1. JIeKIIMOHHBIE 3aHATHSA: KOMIUIEKT SJEKTPOHHBIX NpPE3CHTAIMA/CIaliioB, ayIuTOpus,
OCHAII[CHHAs! TPE3EHTALMOHHON TEXHUKOHU (ITPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK)

2. [IpakTueckue 3aHATHS: KOMIIbIOTEPHBIN Kitacc, 1abopatopust [luTO

3. [Ipouee: pabouee MecTO NpenoaaBaTels, OCHAIECHHOE KOMIIBIOTEPOM C JOCTYIIOM B

WNutepuer, paboure mMecta 00ydyaromMXCs, OCHAIICHHBbIE KOMIIbIOTEpaMHU C jAocTtynioMm B MuTepHer,
NpeAHa3HauYeHHbIE U1l Pa0OTHI B 3JIEKTPOHHOM 00pa3zoBaTelbHOM cpene, BeinmoaHeHus CPC.

4, [lepeueHb TMIIEH3MOHHOTO U CBOOOHO PAcPOCTPAHIEMOT0 MPOIPAMMHOT0 00ECIICUCHHUS, B TOM
YHCIIe 0TEYECTBEHHOTO MTPOU3BOACTBA.

Tabmuia 6 — [lepedeHp mporpaMMHOTO O0OeCTIEUSHUS
No ITepeuens [10
PEJ1 OC
Anaconda
Rstudio
Python ¢ uaTerpupoBanHoii cpenoit pazpadotku (Pycharm).
LibreOffice

a|Plwn|e

5.5 MeToanueckoe odecneyeHue 06p33OBaTeJII)HOF0 nmpouecca aJjst Oﬁy‘leﬂl/lﬂ
HHBAJIHMA0B M JUI[ ¢ OTPAHUYCHHBIMHA BO3MOKHOCTHAMMU 310POBbS

VY ciioBUs OpraHu3aliy 1 coiep kaHue 00yueHHs 1 KOHTPOJIsS 3HaHUHA MHBAJIMI0OB M 00yJaromuxcs
¢ OB3 mo [ucHMIUIMHE OMNPENeNsIoTCS MPOrpaMMON  TUCHMIUIMHBL, aJalTHPOBaHHOW —MpH
HE00XOAUMOCTH /17151 00Y4EHUS YKa3aHHBIX 00Yy4aroLIuXCsl.

Opraam3anus oOydeHHs, TEKyIIeH W TPOMEKYTOYHOW aTTeCTAlliH CTYIECHTOB-WHBAIUIOB H
ctyneHToB ¢ OB3 ocyimiecTBiseTcss € y4e€TOM OCOOCHHOCTEW TCHXO(PU3NYECKOTO Pa3BUTHS,
WH/IMBUYyATBHBIX BO3MOXHOCTEH U COCTOSTHUS 3/I0POBBS TAKUX 0OYJaIOIHXCSI.

Hcxons u3 mcuxo(U3MYECKOro pa3BUTUS M COCTOSIHUS 3JI0POBbSI CTYACHTOB-MHBAJIUIOB H
cryneHTtoB ¢ OB3, opranusyrorcs 3aHITHS COBMECTHO € APYTMMU OOyYarolIMMHCS B OOIIMX TpyIIax,
UCTOJb3Yysl COLHATbHO-aKTUBHBIE M pPe(IEKCHBHBIE METOABI OOY4YEeHHs CO3JaHusd KOM(OPTHOTO
TICHXOJIOTHYECKOTO KJIMMaTa B CTYACHYECKOW TPYIIE WK, TIPH COOTBETCTBYIOIIEM 3asBJICHUU TaKOTO
o0yyJaroIerocsi, o MHIMBUAYAJIbHOW MporpaMMe, KOTopast sSBJIsIeTCS MOAU(DUIMPOBAHHBIM BapHaHTOM
OCHOBHOH pabodyell MmporpamMMbl JTUCHUIUIMHBL [Ipu 3TOM copepikaHue MPOTrpaMMBbl TUCIHIUIHHBI HE
u3MeHsierca. V3MeHsoTCs, Kak npaBuiio, (popMbl 0OydeHHs M KOHTpPOJIS 3HaHWUH, 0Opa3oBaTelbHBIC
TEXHOJIOTUH U JUJAKTHYECKUE MaTePHAIIbI.

OOydeHue CTyIEHTOB-MHBAIUAOB U CTyAeHTOB ¢ OB3 Takke MOXET OCYIIeCTBIAThCS
WH/IMBUYAIbHO W/WJIH C TIPUMEHEHUEM TUCTAHIIMOHHBIX TEXHOJIOTHIA.



JucraniuonHoe oOyueHne oOecreurBaeT BO3MOKHOCTh KOMMYHHKAIMH C MpernojaBareieM, a
TaK ke ¢ JPYrUMHU 00ydaeMbIMHU ITOCPEICTBOM BEOMHAPOB (HAMpHMeEp, C MCIIOIb30BAHHEM ITPOrPaMMBI
Skype) , 4T0 crIOCOOCTBYET CIIOUEHUIO TPYIIIBI, HAMIPABISAET YUEOHYIO TPYIITy HA COBMECTHYIO paboTy,
00CyKeHUE, TPUHSITHE TPYIIOBOTO PEIICHHS.

B yuebHOM mporecce Ui TOBBIMICHHS YPOBHS BOCHPHUSATHS W TepepaboTKu  y4eOHOM
UHQOpPMAIMK CTYJICHTOB-WHBAIUIOB M CTyneHTOoB ¢ OB3 mnpumensrorcs MyJlbTHMEAMHHBIE H
CIEMANIN3UPOBAHHBIC TEXHUYECKUE CPEACTBA MpUeMa-Tepenayd yueOHoH MHPOpMalui B JOCTYITHBIX
dopMax JuIs CTYAEHTOB C Pa3lWYHBIMU HapyIICHUSIMH, O0ECHEYMBAETCS BBITYCK albTEPHATHBHBIX
(dopMaToOB MEYaTHBIX MAaTEpUATOB (KPYMHBIA MPUQPT), JIEKTPOHHBIX 0OpA30BATEIBHBIX PECYpPCOB B
dopmax, amanTHPOBAHHBIX K OTPAHUYEHHSM 3JI0POBbS OOYYaIOUIMXCS, HAJIMYME HEOOXOAMMOro
MaTepHaIbHO-TEXHUYECKOT0 OCHAIICHUSI.

[TogOop m pa3paboTka y4eOHBIX MaTEpPHAIOB MPOM3BOJHUTCS IPENOJaBaTeNIeM C y4EeTOM TOTO,
9TOOBI CTYJICHTHI C HAPYIICHUSIMHU CITyXa MOJIy4aId HHPOPMALIUIO BU3YaJIbHO, C HAPYILICHUSIMH 3pEHHS —
ayIMaJIbHO (HapUMep, C UCIOIb30BaHUEM ITPOTPaMM-CHHTE3aTOPOB PEUN).

JUiss  ocymIecTBIIEHUS] TPOLEAYP TEKYIIEro KOHTPOJS YCHeBAEMOCTH W IPOMEXKYTOYHOU
arrectaluy oOydaromuxcss MHBaMUAOB M Jml ¢ OB3 QoHI OIEHOYHBIX CPEACTB MO JUCLUILIMHE,
MO3BOJISIOMIMN OIICHUTh JOCTIDKEHHE MMHU Pe3yJIbTaTOB OOyYeHHsS M YPOBEHb C(HOPMUPOBAHHOCTU
KOMITETCHIMH, MPEAYCMOTPEHHBIX YYeOHbIM IUIAaHOM M paboyeil mporpaMMol JUCHUILIHHEL,
alanTHPYyeTcs UId 00yJaroIuXcs WHBAJIUIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSMHU 370POBBS C
y4eTOM HHAMBUIYAIBHBIX IMCUXO(U3MOIOrNYecKuX OCOOeHHOCTeH (YCTHO, NMUCHbMEHHO Ha Oymare,
MUCHbMEHHO Ha KOMIbIOTEpE, B (hopMe TeCTHpOBaHUS W T.M.). [Ipm HeoOXoamMocTH 0O0ydarommMmcs
IPEI0CTABISCTCS JOTIOJHUTEIBHOE BPEMS [UIsl TIOATOTOBKH OTBETA IPH IMTPOXOKACHUH aTTECTAIHH.
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Henb usyyenus

OCBOEHHE 00YJArOIINMICS COBPEMEHHBIX TEXHOJIOTHH It 00paboTKY M aHAIM3a HH(DOpMAITIH 1
P (PEKTHBHBIX METOOB €e 00pPaOOTKU C MPUMEHEHHEM COBPEMEHHBIX BEIIUCIUTEIHHBIX

TUCIUMIIINHEI .
[TeXHOIOTUI
Conepxanue BeeneHue B 3a1aui aHAJTUTUKY JAHHBIX M HCKYCCTBEHHOTO HHTEIUIEKTa; CTPYKTYpHI NaHHBIX;
JAHCHHIUTHHBI PaGoTa ¢ uanekcamu; TpaHchopManns ¥ OYNCTKA JaHHBIX; MaTeMaTndecKue OnepaIum ¢
imarHBIME; OTiepary 00beIMHEHNS JaHHBIX; ATpEeTHpOBaHIe NaHHBIX; Bu3yanu3anus JaHHbIX;
®opmupyembie OIIK-1, OIIK-7
KoMIeTeHInu (KoJbl)
Koabl n
HAMMEHOBAHME OIIK-1.1 ®opmynupyeT 3a1aud THHOBALIMOHHOM AESTEIbHOCTH HA OCHOBE 3aKOHOB U METOJIOB
HHIHKATODA €CTECTBEHHO-HAYUYHBIX U TEXHUYECKUX JUCIUILINH
A p OIIK-1.2 Mcnonp3yeT Moy4eHHbIE Ha OCHOBE 3aKOHOB U METOJIOB €CTECTBEHHO-HAYUHBIX U
AOCTHKCHUHA TeXHUYECKHX AUCIMIUIMH 3aa49u JJIs 1esel mpodeccHoHaNbHOM NesTeasHOCTH
KOMIIeTEHIINH OIIK-7.1 Baageer 6a30BbIMH NPUHIUIIAMU pabOTHl M (YHKIIMOHUPOBAHHUS COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJOTUI ISl pelleHus 3a4a4 MPoeCcCHOHATIBHON e TeIbHOCTH
OIIK-7.2 [IpumensieT coBpeMeHHbIe NHYOPMaLMOHHbBIE TEXHOJIOTHH JUIS PEIICHHs 3a/1a4
npodeccHoHaIBHOH AesTeIbHOCTH
JIMCHHILIHHEL, Teopust ”HHOBaLIUH
Y4acTBYIOIHE B MaTtemMaTHIeCKnil aHaITH3
Teopust BEpOSITHOCTH ¥ MaTeMaTHIeCKast CTATHCTHKA
(popmupoBanuu M
eTpoJIoTHs, CepTU(UKAINS U CTAaHAAPTH3ALNS
KOMIICTCHIIMU Dusnka
CHCTEMHBII aHAINU3 U IPUHATHE PELICHUN
IIpoexTHas NMpakTUKa
Mudopmaruka
[IpoexTHas NpakTUKa
Oopa3oBaTejbHbIE - Jlexuus; [Ipaktudeckas padora; CamocTosTenbHas paboTa CTyAeHTa
TEXHOJO0I'un
dopma 3ader ¢ OLEeHKOMI
NPOMEKYTOYHOM

aTTreCcTalumn




