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1. IMacnopTt ¢oHIA OLIEHOUYHBIX CPEICTB

Hanpasnenue noarorosku: 02.03.02 dynnamenranbHas HHPOpMaTHKA U HHPOPMAIIMOHHbIE
TEXHOJIOTHUH.

Hanpasnennocts (npoduns): [Ipuknaanoe mporpaMMupoOBaHUE U CHCTEMBI HCKYCCTBEHHOTO HHTEIIJICKTA.
Jucrumiunza: [IporpammupoBanue Ha Python: 6uGnmorednsie TEXHOIOTHH.

CemecTpsl: 5.

dopma MpoMeKyTOUHOW aTTECTAIMH: 3a4eT B 5 cemecTpe.

Jist OLleHUBAaHUSA PE3YNIbTATOB O0YyUSHHSI UCIIOB3YETCs OAIIIbHO-PEUTHHIOBAst CUCTEMA.

© ®I'bOY BO «Uenl'V»



U

MUWHOBPHAVYKH POCCUH
DeniepanbHOE rOCYJapCTBEHHOE OI0/KETHOE

00pa3oBaTeNbHOE YIPEKICHHE BRICIIIETO 00pa30BaHUs
«Yensbunckuii rocynapcrsensiid yausepeurer» (PI'BOY BO «Uenl'Vy)

@DoHJ] OLIEHOYHBIX CPE/CTB JUIS IIPOMEKYTOYHON aTTeCTaIMH 10 AUcHUILIHHe (Moaymo) «[IporpaMmupoBanue Ha
Python: 6ubnnoTedHbIe TeXHONOTHI» N0 HampasieHuto noarotropku 02.03.02 «DynnaMeHTanbHas HHGOpMATHKA 1
MH(OPMaIMOHHbBIE TEXHOIOTHI HanpasieHHOCTH «[IpukiiagHoe mporpaMMHpOBaHUE M CHCTEMBI HCKYCCTBEHHOTO

unreuiekTay ®I'BOY BO «Henl Vy»

cTp. 4

2. Ilepeuenb popMupyeMbIX KOMIIETEHIIHI

Wzyuenne nucuumiunsl «IIporpammupoBanne Ha Python: OnbnuoTedHbie TEXHOIOTUI Y HAIIPABICHO
Ha (opMHUpOBaHUE KOMIETEHIUH, TpUBEIEHHBIX B 1.

Tabmuua 1. Pe3ynprarel 00yueHUs 10 TUCIHUILIHHE.

KOII U HAUMCHOBaAHHUEC
KOMIICTCHIHH COIVIACHO
eoroc

HNHaukaTopbl JOCTUKEHUS KOMIIETeH M
coriacio OIIOII BO

Ilepedyens nIaHupyeMbIX pe3yJibTaTOB
00y4eHHs MO AUCUMILINHE

1

2

3

YK-1 Cniocoben
OCYIIECTBIIATH TIOHUCK,
KPUTUYECKUN aHAIU3 U
CUHTE3 MH(pOpMAIINH,
MIPUMEHSTh CUCTEMHBIN
TIOJIXO JUIsl pEILICHUS
MOCTABJICHHBIX 3a/1a4

VK-1.1. BemmonmHsieT moucK HHPOPMAITHH,
OTIpeZIeTIsIeT KPUTEPUH CHUCTEMHOTO aHaIN3a
MOCTABJICHHBIX 3a/1a4.

VYK-1.2. Ucnionp3yeT KpUTHUECKUI aHAIN3,
cUcTeMaTH3aluio U 00001eHre HHPOpMaLUU
JUISL peIIeHUs MOCTaBJICHHbIX 3a7ad.

3HATH METO/IBI TOKUCKA M 00paboTKe
MHPOPMALIUH TI0 TeME OCHOBHBIC OMOIIMOTEKN
Python mist pa6oTsl ¢ nanaeiMu (NumPy,
Pandas, Matplotlib u xp.). [IpuHIunel aHanu3a
3a1a49 U UX JEKOMIIO3HUIIUH.

YMeTh aHaJTU3UPOBATh U CUCTEMATU3UPOBATh
HH(POPMALINIO; pa3padaThIBaTh MPOrPaMMbI Ha
si3pike Python; aHanu3upoOBaTh MOCTABICHHBIC
3a7a4M, BBIIEISS KIIOUYEBEIE DJIEMEHTEI M
cocTaBistrone. MckaTh U OIlEeHUBATh
MHPOPMALINIO, HEOOXOIMMYIO IS PEIICHHS
33719, HCTIOJIB3YS JOCTYITHBIE PECYPCHI.
BiageTs HaBBIKAMH CaMOCTOSITEIBLHOTO
CO3/IaHHS IPOCTHIX CKPHUIITOB U pa3paboTKu
porpamMm cpeiHel cioxHocTH Ha Python,
KPUTHYCCKOTO aHAJIN3, CHCTCMATH3AIMY U
000011IeHNsT HHOOPMAIIMU TS PEIICHHS
[TOCTABJICHHBIX 3aJ1a4.
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3. Conep:xxaHue OLEHOYHBIX CPEICTB MO AUCIUIINHE

3.1.Buabl OlIeHOYHBIX CPEICTB

Ta6imma 2. Busibl OIEHOYHBIX CPEJICTB.

CO3/IaHUsI MPOCTHIX
CKPHIITOB U pa3pabOTKu
[porpaMm cpeaHei
cioxxHocTH Ha Python,
KPUTHYECCKOT'O aHaJIH3,
CHCTEMATH3aLUN U
00001IeHus HHDOpMAITHH
JUTSL PEeLICHUS
[TOCTaBJICHHEIX 3aad4.

PyPDF2 u ReportLab

Kon, IlepeuyeHb MUIaHUPYeEMbIX Konrposaupyemsie Cemectp | Homep HaumeHnoBanue
HaMMeHOBaHHe pe3yJIbTATOB 00y4eHHsI TeMbl/pa3eJibl (HoMep 3aJaHusA OLICHOYHOT0
KOMIIeTeHIIUU Mo AMCUMILINHE U Ha3BaHHe pa3jena u3 cpeacTsa
coraacio ®IrocC PIIJ n.2.2)
YK-1 Criocoben 3HaTh METOABI TOUCKA U Beenenwne B Python u 5 1-2 JlabopaTopuas
OCYILIECTBIISITh 00paboTke nHpOpMATUH YCTaHOBKA OKPYKCHUS paboTta
TIOUCK, 10 TEME OCHOBHBIC
KPUTHYECKHUI 6ubnuorexu Python s Pabota ¢ 6ubnmoTekoii
aHajau3 U CHUHTE3 paboTHI ¢ JaHHBIMU NumPy s neiictsuii ¢
uHdopmanuu, (NumPy, Pandas, MacCUBaMU
MPUMEHSTh Matplotlib u ap.).
cucteMHbli moaxoyn | IlpuHnume! aHanu3a 3amad | Busyanusamust JaHHBIX C
IUTS PELICHUS M UX JEKOMITO3UIINH. Matplotlib u Seaborn
MIOCTABJIEHHBIX YMeTh aHaTU3UPOBaTh U 1 WNunuBuayansHOE
3am1a4 CHCTEMAaTH3HUPOBATH Baenenne B Oubimortexy 3a7aHue
HHOPMAITHIO; Pandas mst 06paboTku 1
pa3pabarsiBaTh aHaNM3a JaHHBIX
MPOTPaMMBbI Ha A3bIKE
Python; ananuzuposatb Pabota ¢ TekcTOBBIMU
MOCTaBJICHHBIE 33/]a4H, JIAHHBIMH C
BBIJIEIISIA KIIIOYEBBIE ucnosb3opanueM NLTK
3JIEMEHTHI U u spaCy
cocrasstomue. Mckars u
ouenuBarh uadopmaruio, | PaboTsl ¢
HEOOXOIUMYIO IJISt M300pasKeHISIMH C
peIIeHHs 3aa4H, HCIoab30BaHueM Pillow,
HCTIONIB3YS JOCTYITHBIC openCV
pecypehl.
BraseTs HaBBIKAMH Pa6ora ¢ PDF daiimamu 1-10 Bompocsl k
CaMOCTOSITCIIBHOT'O C MCIIOJIb30BAHUEC 3a4eTy

TumnoBsie 3alaHuA, KPUTECPpHUHU MW TII0KA3aTCIIM OLOCHHUBAHHMA B pPaMKaxX TCKYIICTO KOHTPOJA
MMpEACTaBJICHBI B pa6oqel71 nporpamMme IUCHUILIAHBI (MO,ZLYJ'IH). IlonHBIE KOMILJIEKTHI OIICHOYHLIX CPCACTB

Y KOHTPOJIbHO-U3MEPUTEIHLHBIX MaTepUaIOB XpaHATCS Ha Kadeape.

3.2.Conep:xkaHue OLIEHOYHBIX CPEACTB

[IpomexyTouHas aTTecTanus MPOBOJUTCS B BUJIE 3a4€Ta B D ceMecTpe.

[Ipumepst m1abopaTopHbIX paboT:
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JlabGopaTtopHas pabota 1: Beenenue B Python u ycTaHoBKa OKpyXeHUS.

- Hemu: Ilo3HaKOMHUTH CTYAEHTOB C OCOOCHHOCTAMHU s3bika Python u  HeoOXoauMbiMu
MHCTPYMEHTAMH sl pa3paboTKHU.

- Copepxanue:

- Ycranoska Python u HacTporika PATH.

- O630p uHTerprupoBanHbixX cpen pazpadorku (IDE): PyCharm, VSCode, Jupyter Notebook.

- YCcTaHOBKa W UCIOJIb30BaHUE MEHEHKEPOB MakeToB (pip, conda).

- Coznanue npocroro "Hello, World!" npunosxenus.

JlaboparopHast pabota 2: Pabora ¢ 6ubmuorexoit NumPy.

- llenu: N3yunth oCHOBHBIE (PYHKIIMOHAJIbHBIE BO3MOXHOCTU OnOmmorekn NumPy ans paGoTsl ¢
MAacCHBaMH.

- ConepxaHnue:

- YcraHoBKa U UMIOPT OMOJIMOTEKU.

- OCHOBHBIE OIEpaIMU C MACCUBAMM: CO3/IaHUE, MHIECKCUPOBAHUE, CPE3bI.

- BhIlIOJTHEHHE MAaTEMATHYECKUX OINEpalil HaJl MACCHUBAMHU.

- [Ipumenenune QyHKIMA U1 CTATUCTUYECKUX PACUETOB U IMHEHHON anreopsl.

[lpumep WHAMBUAYATBHOTO 33JaHMs: CcO34aTh 0a3y JaHHBIX HM300paKeHWH, NPUBECTH BCE
n300pakeHus K OTHOMY (OopMary, IEPEeBECTH B YEPHO Oeroe n300paKeHne, MPOBECTH BEKTOPU3ALIUIO.

Crnrcok BONPOCOB K 3a4ETy:

1. UYro takoe NumPy 1 kakue OCHOBHBbIE NPEUMYILECTBA OH MPEAOCTABISAET NpU paboTe C
MaccuBaMH M MaTpUIlaMH?

2. Kak co3naTth 1 BU3yanu3MpoBaTh CTOJOUATYIO IMarpamMmy ¢ Mcrosib3oBaHueM Matplotlib?
[IpuBenure mpumep koxa.

3. B yem pa3Huia Mexay cTpykTypoii qaHHbIX Series u DataFrame B Oubnuoreke Pandas?

4. Kaxue ocHOBHBIE METO/1BI UCIIOJIB3YIOTCS TSI IPe100paboTKM TEKCTOBBIX JaHHBIX B NLTK?
IIpuBenuTe npuMepsl UCIOJIB30BAHHUS.

o. Kaxum 00pa3zom MOKHO U3MEHSATH pa3Mepbl H300paXkeHuil ¢ momolibo oudauorexu Pillow?
Hanmummure ko, KOTOpBIA AEMOHCTPUPYET ITO.

6. Kax u3Bnekats TekcT u3 PDF-nokymenTtos ¢ ucnons3zoBanuem PyPDF2? Onumute mpoiiecce
Ha IIpUMEpE.

1. OO0bsicHUTE, KaK UCMOJIb30BaTh (GyHKIMHM arperanuu B Pandas nns ananusa nansbeix. Kak
OHHU MOT'YT ITOMOYb B paboTe ¢ OOJIBIINMHU HAOOpAMU TaHHBIX?

8. Uro Ttakoe "TokeHu3auusa"' B KOHTEKCTE OOpaOOTKH €CTECTBEHHOI'O $53bIKa, M KaK ee
peann3oBath ¢ NoMoIbo spaCy?

9. Kak co3naBate u penaktupoBats PDF-nokymenTtsl ¢ momonisio ReportLab? [Ipuseaure
IIpUMep KoAa.

10. KaxoBbl sydinme npakTUKH Ui BU3YalM3alldd JTAHHBIX, U KaK OHM MOTYT BIIMATH Ha

MHTEPIIPETALMIO PE3YIbTATOB aHaIn3a?
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4. Tlopsinok mpoBeeHNUs U KPUTEPHHU OLleHUBAHHUS NMPOMEKYTOUYHOMH aTTeCTALMH

4.1.1lopsinok npoBeieHUs1 MPOMEKYTOYHOM aTTecTalluu

3a4eT BBICTABISETCS MPHU YCIOBHUHU CIIA4d BCEX JIAOOPATOPHBIX pabOT W 3alUTE WHIUBUIYaTbHON
paboThL.

4.2 Kputepuu olleHUBAHHUS NPOMEKYTOYHOH ATTECTALMM N0 BUIaM OLIEHOYHBIX CPe/ICTB

"3auTeHo0" CTaBUTCS MPU YCIOBUHU, ECIIA CTYJEHT OPUEHTUPYETCS B KOJI€ U OTBEYAET HA BOIIPOCHI 110
KOJy.

"He 3auTeHO" cTaBWTCS, €CIM HE CHaHAa XOTS OBl OJHA W3 JA0OPATOPHBIX PadOT, BKIOYAS
MH/IMBUyaJIbHOE 33JJaHUE WM €CIIU CTYJIEHT HE OPUEHTUPYETCS B IIPEICTABIEHHOM KOJIE.

Brimonaenue nabopaTopHBIX padoT:

3a Ka)KIyI0 BBIIOJIHEHHYIO JIa00OpaToOpHYI0 paboTy cTyieHT noiyydaer 10 6annos, ntoro — 70 Gayios.

4.3.Pe3yJbTaThl MNPOMEKYTOUHOI aTTeCTALIMU U YPOBHU C(POPMHUPOBAHHOCTH KOMIETEHIN

HroroBas oueHka BbICTaBIsETCS MO OaibHON cucteme. CyMMHPYIOTCS Oajuibl, MOJY4YeHHbBIE 3a
nabopaTtopubie pabotel (70 OaymioB), Oauibl, MOJIYYCHHBIC Ha 3alllMTe WHAWBUAyanbHOU padoTsl (30
MakcuMmyM). MtoroBast onenka BoicTaBisiercs mo 100-0amnbHOi miKane, UCXO0/I U3 MOJYYEHHOH CYyMMBI
0aIoB:

Ot 0 1o 50 6anI0B — «HE 3aUYTEHOY;

Ot 51 o 100 6amioB — «3a4TEHOY.

Oco0EeHHOCTH TIPOBEJACHHUM TMPOIEAYPHl OIIEHUBAHUS PE3Y/IHTATOB OOYyUYEHUsS] UHBAJIUAOB U JIHI] C
OTpaHUYEHHBIMUA BO3MOXKHOCTSIMH 37I0POBbsl 0003HAaUEHBI B paboueil mporpaMMe AUCHUTIITUHBI (MOIYJIS).

VYpoBHU c(HhOPMUPOBAHHOCTH KOMIIETEHIMH ONpenensercs caeayluM 00pa3oM:

1. IIpoaBuHYTHIM ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUN COOTBETCTBYET OLIEHKE «3aYTEHO»:

OOyuaromuiics BiajieeT 3HaHUSMHU NIpeIMeTa B TIOJTHOM 00beMe yueOHOM MporpaMmsl, JOCTATOUHO
rNyOOKO OCMBICIMBAeT JUCUUIUIMHY; CaMOCTOSATEIbHO, B JIOTUYECKOW IIOCIEIO0BAaTEIbHOCTH U
HCYEPIBIBAIOIIE OTBEYACT HA BCE BOIPOCHI, MOAYEPKUBAET IIPU OTOM CaMOE€ CYLIECTBEHHOE, YMEET
aHaJIM3UPOBaTh, CPABHUBATH, KJIacCU(UIUPOBATh, 000011aTh, KOHKPETU3UPOBATh U CUCTEMATU3UPOBATH
M3Y4YEHHBIN MaTepHuall, BBIIEIATh B HEM IJIaBHOE: YCTaHABIMBATH IPUYMHHO-CIIEACTBEHHBIE CBA3HU; YETKO
(hopMHUpPYET OTBETHI.

2. ba3oBblif ypOBEHb COOTBETCTBYET OLICHKE «3aUTEHOY:

OOyuaromuiics BiafieeT 3HAHUSAMH JAUCLUIIIMHBI IOYTH B MOJIHOM O00BbEME MPOrpaMMbl (MMEIOTCS
npo6esbl 3HAHUH TOJBKO B HEKOTOPBIX, OCOOCHHO CIIOXKHBIX pa3ziesiax); CaMOCTOATENIBHO U OTYACTH MPH
HABOJSIIMX BOIPOCaX [JaeT IOJIHOIEHHbIE OTBEThl HA BOMPOCHI; HE BCErJa BbIAENseT Haubosee
CYIIECTBEHHOE, HE JIOMYCKAeT BMECTE C TeM CEPbE3HBIX OLIMOOK B OTBETAX.

3. TloporoBelif ypOBEHb COOTBETCTBYET OIEHKE «3aYTCHO:

OOyuaromuiicss BiaJeeT OCHOBHBIM 00BEMOM 3HAHHMH MO TUCHUIUIMHE; MPOSIBISET 3aTPyIHEHHS B
CaMOCTOSITENIbHBIX OTBETAX, ONEPUPYET HETOUHBIMU (HOPMYIHPOBKAMHU; B MPOIIECCE OTBETOB JIOMYCKAET
OLIMOKH O CYIIECTBY BOIIPOCOB.

4. Huskuii ypoBeHb COOTBETCTBYET OLIEHKE «HE 3aUTEHOM:

OOyuaronuiics He 0CBOMII 0053aTeIbHOT0 MUHUMYMa 3HaHHUH MpeMeTa, He CIIOCOOeH OTBETUTh Ha
BOITPOCHI Ja)kKe MPHU JOMOJHUTEIBHBIX HABOJAIIUX BOIIPOCAaX 3K3aMeHATOpa.
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02.03.02 dyngameHTaibHast HHPOPMATHKA M MH(POPMALIMOHHBIE TEXHOJIOTUH,
HanpagJsienHocts (npoguin) IIpuknagHoe nporpaMMupoBaHye M CUCTEMbI MCKYCCTBEHHOTO
unremiekra, ®OC IIporpammuposanue Ha Python: 6ubnuoreynsie rexuonornn, 2026 r.x.,
o4Has ¢opma o0ydyeHus.

@oH/I OLIEHOYHBIX CPEACTB TUCHUILIUHBI (MOAYJIs) 0100PEeH U PeKOMEHI0BAH:
ITpopekTop 1o yueOHOH paboTte yTBepxkaeHo 27.02.26 A.A. CanamaToB

Y4eHBIM COBETOM MaTEeMaTHYECKOTO (PaKyIbTeTa

ITporoxon 3aceqanust Ne 8 ot 19.02.2026

[Ipencenarens YueHoro coBera

MaTeMaTH4eCKoro (akyIbTeTa COITIaCOBaHO A. C. CKopbIHUH
3acenanuem kadeapbl BLIYUCIUTEIHHOH MeXaHUKH U MHPOPMAIMOHHBIX TEXHOJIOTHIi
ITporokon 3aceqanust Ne 7 ot 18.02.2026

3aBenyromui kapenpoi COIIaCOBaHO M.B. Ilnexanosa

ABTOD (COCTaBUTEIIH) A.C. ABwioBu4

CTpykTrypa ¢oHI0B OLIEHOYHBIX CPEICTB COOTBETCTBYET npukasy pekropa ®I'bOY BO «Heal ¥V» ot
27 centadps 2022 Ne573-1



