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1. IMacnopT ¢oHIA OLIEHOUYHBIX CPEACTB

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.

JIist OLleHUBAaHUSA PE3YNIbTATOB O0YUSHHS UCIIONB3yeTCs OaTbHO-PEUTHHIOBAst CUCTEMA.
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2. Ilepeuenb popMupyeMbIX KOMIIETEHIIHI

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

Tabmuua 1. Pe3ynprarel 00yueHus 10 TUCIHUILUIMHE.

[TOMCK, KPUTHYECKUIL
QHAJIN3 U CUHTE3
mH(pOpMaNny,
[IPUMEHSTH
CUCTEMHBIN MOIXO0.
U1 PELLICHUS
ITOCTaBJIEHHBIX
3a1a4

Kozpr
KOMIICTCHIINU COI[ep)KaHI/I(i I/IHI[I/IKaTOpBI JOCTUXKEHUSI
COITIACHO KOMIIETEHIUI KOMIIETEHIIHH COTTTACHO [TepedeHp UTAHUPYEMBIX PE3YIIHTATOB
®rocC corimacHo ®I'OC OIIOII 00y4YeHUs IO TUCITUILTNHE
(onon Boy|  (OHOIBO)
YK-1 Crniocoben VK-1.1. Bemmonssiet nmouck [3HaTh: OCHOBHbIC OnOmorexu Python
OCYIIECTBISTh uHbopManuy, onpeaenseT |ms padotsl ¢ qanHbiME (NUMPY,

KpPUTEPUU CUCTEMHOIO
AHAJIM3a MOCTABJIEHHBIX
3ajad.

YK-1.2. Vcnione3yer
KPUTHYECKHUI aHAIIU3,
CHUCTEMaTH3alHIo0 U
0000mIeHne nHpopMaIHn
TUIsl peIeHUs
[OCTaBJICHHBIX 3a/1a4.

Pandas, Matplotlib u np.). [TpunimmE!
aHaIM3a 3a]a4 U UX JEKOMIIO3UIIHH.
'YMeTh: pa3pabaTbiBaTh NpOrpaMMbl Ha
si3pike Python; ananusupoBath
MOCTaBJICHHBIC 3a/1a4H, BBIIACIIASA
KJTFOUEBBIC AJIEMEHTBI M COCTABIISIOLIHE.
lckath 1 oleHHBATh MH(OpPMALIHIO,
HEOOXOIUMYIO JUISl PELICHUS 3a/1a4H,
MCTIOJB3Ys JOCTYITHBIE PECYPCHI.
BiiageTb: HaBbIKAMU
CaMOCTOSITEIILHOTO CO3JIaHUS MTPOCTHIX
CKPUIITOB M pa3padOTKH MPOrpamMm
cpenHeit cnoxxHocTu Ha Python,
KPUTHUYECKOTO aHAIIN3, CUCTEMATU3AINN
1 00001eHNsT HHGOPMAITIH JIJIst

CIHICHHA IMOCTABJICHHBLIX 3aja4.
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3. Conep:xxaHue OLEHOYHBIX CPEICTB MO AUCIUIINHE

3.1.Buabl OlIeHOYHBIX CPEICTB

Ta6nmma 2. Busibl OlIGHOYHBIX CPEJICTB.

HaunmenoBanue
HaunmenoBanue
OLIEHOYHOTO
Ne | Kon komnerenuuu / mianupyemelie | KoHTpoaupyembie OLIEHOYHOT'O CPEICTEA Ha
/1 pe3yabTaThl 00yUYEHUs TEMBI / pa3eIibl CpeAcTBa st P .«
MIPOMEXKYTOUHOM
TEKYIIEro KOHTPOJIS
aTTecTaluu
Beenenue B Python u [Jlaboparopubie WHnuBuayanbHbIN
[YCTAaHOBKA OKPY>KEHUS [paOOThHI MPOCKT
YVK-1 PaboTa ¢ OMOIMOTEKOMN
3HaTL: OCHOBHBIE OMOIINOTEKH NumPy nns neiictBuii
Python ms paboTel ¢ JaHHBIMK C MacCuBaMU
(NumPy, Pandas, Matplotlib u ap.).
[IpuHUMIIBI aHANIKM3a 3a/1a9 U UX Buszyanuzanus qaHHbIX
JIEKOMITO3UIIUU. c Matplotlib u Seaborn
YMeTh: pa3pabaThiBaTh
porpamMMsl Ha s3bike Python; BBenenue B
AQHATM3UPOBATh TIOCTABJICHHBIC oubnuoreky Pandas
3a7a4H, BBIJCIISAS KITIOUEBBIC 1St 00pabOTKH U
SIIEMEHTHI U COCTaBIISIIOIINE. AHAJIN3a JAHHBIX
1 [HckaTh u ouleHUBaTh UH(DOPMAIIHUIO,

HCO6XOI[I/IMYIO AJId peIICHUA

PaGoTta ¢ TEeKCTOBBIMHU

3a/1auu, UCTIOIb3YS JTOCTYITHbBIC TAaHHBIMH C
[pecypchl. HMCII0Ib30BaHUEM
Baanerb: HaBbIKaMH INLTK u spaCy
CaMOCTOSITEIIBHOT'O CO3/IaHUS
MPOCTHIX CKPUMITOB U pa3paboTku |[PaboThI ¢
MPOrpaMM CpeIHEH CIOKHOCTU Ha [M300PaKEHUSIMU C
Python, kputrueckoro aHasus, HMCIIOIL30BaHUEM
CHUCTEMATH3ALMH U 0000IECHNS Pillow, openCV
nH(pOpMaIUU JUTST perieHus
MOCTAaBJICHHBIX 3aj]ad. Pa6ota ¢ PDF
(haiimamu ¢
HMCIIOJIb30BaHUE
PyPDF2 u ReportLab

Tunosele 3agaHus, KPUTEPUU U II0KA3aTEJIM OLICHMBAaHUSA B paMKaxX TEKYIIEro KOHTPOJA
MIpe/ICTaBJIeHbl B paboueil mporpaMme AUCUUIIINHBL (Mo1yisA). [oyIHbIE KOMIUIEKTHI OLIEHOYHBIX CPEJICTB
U KOHTPOJIbHO-U3MEPHUTENbHBIX MaTepHAJIOB XpaHIATCA Ha Kadepe.
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3.2.ConeprxkaHue OlleHOYHBIX CPeICTB

[IpomexyTouHas aTTecTanys IPOBOJUTCS B BUJIE 3aUeTa B D CEMECTpE.

[Tpumeps! m1abopaTOpHBIX padoT:

JlaGopaTopHas pabota 1: Beenenue B Python u ycTaHoBKa OKpyXeHUS.

- Hemu: Ilo3HAaKOMUTH CTYOEHTOB C OCOOCHHOCTAMHU si3bika Python u  HeoOXoauMbiMu
MHCTPYMEHTAMH ISl pa3paboTKU.

- Copepxanue:

- Ycranoska Python u HacTporika PATH.

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

- YCcTaHOBKA U UCITOJIB30BaHUE MEHEHKEPOB MakeToB (pip, conda).

- Coznmanue npocroro "Hello, World!" npunosxenust.

JlaboparopHast pabota 2: Pabora ¢ 6ubmmorekoit NumPy.

- llenu: V3yunth oCHOBHBIE (PYHKIIMOHAIbHBIE BO3MOXHOCTH OmOnuorekn NumPy ans paGoTsl ¢
MAacCHBaMH.

- ConepxaHnue:

- YcraHoBKa U UMIOPT OMOJIMOTEKU.

- OCHOBHBIE OIEpaIliy C MaCCUBAMHU: CO3/IaHKE, HHJICKCUPOBAHHE, CPE3bI.

- BbIlIOJTHEHHE MAaTEMATHYECKUX ONEpalil HaJl MACCHUBAMHU.

- [Ipumenenune QyHKUMA U1 CTATUCTUYECKUX PACUETOB U IMHEHHON anreopsl.

[lpumep WHAMBUAYATBHOTO 33JaHUs: CcO34aTh 0a3ly JaHHBIX HM300paKeHWH, NPUBECTH BCE
n300paxeHus K OqJHOMY opMaTy, IEPEBECTU B YEPHO Oesnoe n300pakeHne, MPOBECTH BEKTOPU3ALIUIO.

Crnircok BOMPOCOB K 3a4ETy:

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

2. Kak co3nath 1 BU3yalu3MpoBaTh CTOJOUATYIO IUarpaMMmy ¢ Mcrosib3oBaHueM Matplotlib?
[IpuBenure mpumep koxa.

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

4. Kaxue ocHOBHBIE METO/1bI HCIIOJIB3YIOTCS ISl Pe100paboTKM TEKCTOBBIX JaHHBIX B NLTK?
IIpuBenuTe npuMepsl UCIOJIB30BAHHUS.

o. Kaxum 00pazom MOKHO U3MEHSATH pa3Mepbl H300paXkeHui ¢ momolispo oudanorexu Pillow?
Hanmummure ko, KOTOpBIA AEMOHCTPUPYET ITO.

6. Kax u3Bnekats TekcT u3 PDF-nokymenTtos ¢ ucnons3zoBanuem PyPDF2? Onumute mpoiecc
Ha IpUMEpE.

7. OObscHUTE, KaK UCIIONb30BaTh (pyHKUMK arperanuu B Pandas s ananmza gansabix. Kak
OHHU MOT'YT ITOMOYb B paboTe ¢ OOJIBIIMMHI HAOOpaMH TaHHBIX?

8. Uro Ttakoe "TokeHu3auusa" B KOHTEKCTE OOpabOTKH €CTECTBEHHOI'O $3bIKa, M KaK ee
peanu3oBath ¢ nomolibo spaCy?

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

10. KaxoBbl sydinme npakTUKH Ui BU3YalM3allMd JTAHHBIX, U KaK OHM MOTYT BIJIMATH Ha

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

4.1.11lopsiaok npoBeieHUs: IPOMEKYTOUYHOM aTTecTANMU

3a4eT BBICTABISECTCS MPHU YCIOBHUHU CIA4M BCEX JIAOOPATOPHBIX pabOT M 3alllUTE WHIAWBUIYATbHON
paboThL.

4.2 Kputepuu olleHUBAHHUS NPOMEKYTOYHOH ATTECTALMM N0 BUIaM OLIEHOYHBIX CPe/ICTB

"3auTeHo0" CTaBUTCS NP YCIOBUHU, ECIIN CTYJEHT OPUEHTUPYETCS B KOJI€ U OTBEYAET HA BOIPOCHI 110
KOJy.
"He 3auTeHO" cTaBHWTCS, €CIM HE CHaHAa XOTS OBl OJHA W3 JA0OPATOPHBIX PadoT, BKIFOYAS
MH/IMBUyaJIbHOE 33JJaHUE WM €CIIU CTYJIEHT HE OPUEHTUPYETCS B IIPEICTABIEHHOM KOJIE.
Brimonaenue nabopaTopHBIX padoT:
a KaX/1y10 BIIIOJIHEHHYIO JJa0OpaTOpH aboTy CTYJEHT MOJIy4aeT aJIJIOB, UTOTO — QJIJIOB.
3 0 0 106 , 706

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, MOJAYYCHHBIC Ha 3alMTEe WHIWBUAyaabHOUW 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 TIPOBEACHUH MPOIEAYPhl OIEHUBAHUS PE3YyJIbTATOB OOYUECHHS WHBAIHUIOB W JIUII C
OTpaHUYEHHBIMUA BO3MOXKHOCTSIMH 37I0POBbsl 0003HAaUEHBI B paboueil mporpaMMe AUCHUTIITUHBI (MOIYJIS).

VYpoBHU c(HhOPMUPOBAHHOCTH KOMIIETEHIMH ONpenensercs caeayluM 00pa3oM:

1. IIpoaBuHYTHIM ypoBeHb C(HOPMHUPOBAHHOCTH KOMIIETEHLIUN 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, IOJYEPKUBAET IPU 3TOM CAMOE CYIIECTBEHHOE, 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 BiaJieeT 3HAHUSAMH JAUCLUIUIMHBI IOYTH B MOJIHOM O00bEME MPOrpaMMbl (MMEIOTCS
npo6esbl 3HAHUH TOJBKO B HEKOTOPBIX, OCOOCHHO CIIOXKHBIX pa3ziesiax); CaMOCTOATENIBHO U OTYACTH MPH
HaBOJSIIMX BOIPOCaX [JAaeT IOJIHOIEHHBIE OTBETHI Ha BOMNPOCHI; HE BCErJa BBIJENSIET Haubosee
CYIIECTBEHHOE, HE JIOMYCKAaeT BMECTE C TeM CEPbE3HbBIX OLIMOOK B OTBETAX.

3. TloporoBelif ypOBEHb COOTBETCTBYET OIEHKE «3aYTCHO:

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

4. Huskuii ypoBeHb COOTBETCTBYET OLIEHKE «HE 3aUTEHOM:

OOyuaronuiics He 0CBOMJI 0053aTEIbHOT0 MUHUMYMa 3HaHHM MpeIMeTa, He CIIOCOOEH OTBETUTh Ha
BOITPOCHI Ja)Ke MPHU JOMOJHUTEIBHBIX HABOJAIIUX BOIIPOCAaX dK3aMEHATOPA.
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[Ipencenarens YueHoro coBera

MaTeMaTH4eCKOro (akyIpTeTa COITIaCOBaHO E.A. Coponosa
3acenanuem kadeapbl BLIYUCIUTEIHHOH MeXaHUKH U MHPOPMAIMOHHBIX TEXHOJIOTHI
[Tporokon 3aceqanust Ne 6 ot 30.01.2025

3aBenyromui kapenpoi COIIaCOBaHO M.B. Ilnexanosa

ABTOD (COCTaBUTEIIH) A.C. ABwiioBuY

CTpykTypa pa6oueii mporpaMmbl cO0OTBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



