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12.0nucanne maTtepuaibHO-TEXHUYECKON ©a3bl, HEOOXOAMMOHN Ui OCYIIECTBICHHUS
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1. HaumeHoBaHue JUCHUNIMHBI
b.1.1.2.5. AIropuT™Bl U CTPYKTYPBI JaHHBIX B s3bIKe Python.
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2. IlepeyeHb IUIAHHpPYEMBIX Ppe3yJabTATOB OCBOCHHS 00pa30BaTeJbHOMI
NporpaMmsl (epedyeHb KOMIIETEHIMH) ¢ YKa3aHUEM HHIAUKATOPOB UX J0CTHKEHHUS U
IUVIAHMPYEMbIX Pe3yJIbTATOB 00yYEeHUs M0 AUCHUILINHE

JucuumnuHa « ATTOpUTMBI U CTPYKTYPBI JaHHBIX B si3bike Python» oOecrieunBaet
MHCTpyMEHTapuii (OpMUPOBAHUS CIETYIOIMINX KOMIETCHIIUN

Tabmuua 1 — CTpykTypa IIIaHUPYEMBbIX pe3yJbTaTOB 00YYEHUS IO JUCHHUIIIINHE

Pesynbrarel 00yueHus (yMeHUS U

WNHnukaTopsl .
Kon HaunmenoBanune 3HaHUS), COOTHECEHHBIE C
JTOCTHIKEHHUSI
KOMIIETEHIIUHU KOMIIETEHIINH KOMITETCHIIMSIMU/UHIUKATOPaMHU
KOMIIETEHIIHHU
OCTHIKEHUS KOMIIETEHIINHU
VK-4 CrocoOHOCTD 1. Ucnons3yer | 3HaTh: METOJBI U CPEICTBA MOJIYYECHHUS,
HCIIOJIB30BaTh OCHOBHBIE METOJbl U | MPEICTABICHUS, XpaHEeHUS u
MPUKIagHOE CpeICTBa MOIY4YEeHHs], | 0OpaOOTKH TaHHBIX.
MIporpaMMHOE MIPE/ICTABIICHHUS, YMerb:  moiydarb, — NPEACTaBIISATH,
obecrieueHue MpU | XPAHCHHS W | XpaHUTh U 00pabaThIBaTh JIAHHBIE.
peumeHun 00pabOTKU JaHHbIX.
PO eCCHOHATBHBIX
3ajad.

2./lemoHCTpHUpYET

3HaTh: OCHOBHBIC HpO(i)eCCI/IOHaHLHLIe

BJIa/ICHUE MAKEeThl MPUKJIAJHBIX TPOrpaMM.
npodeCcCHOHATBHBIMU | YMETb: HCII0JIb30BaTh
nakeTaMu npogdeccuoHanbHbIe MaKEThI
MPUKIIAJTHBIX IpO- | IPUKIAJHBIX IPOTPaMM.

TPaMM.

3.Buibupaer 3Hatb: peIHOK npukiagHoro [10.
HEOOX0JUMOe YMmerb:  ¢GopMHpOBaTh  KpUTEPUHU
MIPUKIIATHOE BBIOOPBI M OCYIIECTBISITH BbIOOP T10.
IIPOrPaMMHOE

obecrieyeHne B

3aBUCHUMOCTH oT

pelaeMoit 3a1auu.

4. Mcnonb3yer
MPUKIaHOE
IpOrpaMMHOE
obOecrieueHne JUTSt
peleHusl KOHKPETHBIX
MPUKJIAIHBIX 3a/1a4.

3nars: npukiaazoe [10.
YMers: pemars
IIPUKJIAIHBIE 3a/1a4H.

KOHKPCTHEIC




YK-10

CriocoOHOCTB
OCYIIECTBIISATh
MOKMCK, KPUTHYCCKU
AHATU3UPOBATH,
0000111aTh u
CUCTEeMAaTHU3UPOBATh
nHpopmaruto,
HCIIOJIb30BaTh
CHCTEMHBIN ITOJIXO0
JUISt pelieHus
[TOCTaBJIEHHBIX
3a71a4

1. Yerxko omuchIBaeT
COCTaB U CTIPYKTYpY
TpeOyeMbIX JaHHBIX W

3HaTh: Tporecchl coopa, 00pabOTKU U
WMHTEpIpETay HHPOPMAITUU
YMeTh: ONMCHIBATh OMUCHIBACT COCTAB U

uH(pOpManuy, CTPYKTYpY TpeOyembIX JaHHBIX U
IpaMOTHO  peanu3yer | uHbopMaiuu

mporeccel  ux  cbopa,

00paboTKu u

WHTEPIPETAINH

2. O6ocHoBBIBaeT | 3HATh: MIPUHLHUIIBI OnuCcaHus
CYLIHOCTb 3aKOHOMEPHOCTEH U BapraOeIbHOCTH
IIPOUCXOJIALIETO, YMeTh:  00OCHOBBIBATH  CYHIHOCTH
BBISIBIISICT MIPOUCXOISIIETO

3aKOHOMEPHOCTH,

IIOHUMAET Ipuposy

BaprabeIbHOCTH

3. ®opmynupyeT | 3HaTh: TMOAXOABI K  BBIIOJHEHHUIO
MIPU3HAK KJIaCCU(UKAIIAN

KJIacCU(UKALIUH, YMeTh: BBIMOTHATH KIACCU(PHUKAIHIO H
BBIJIENISIET OLICHUBATh  TOJHOTY  BBINOJHEHUS
COOTBETCTBYIOIIME €MY | KiacCU(UKAIIUH.

TpyONbl  OJHOPOJHBIX

«O0OBEKTOBY,

UICHTUQUIHUPYET

oOuiue CBOICTBa

3JIEMEHTOB ATHUX TPYIIIL,

OLICHUBAET  IOJIHOTY

pE3yJIBTAaTOB

KJIaCCU(PUKALIHH,

ITOKAa3bIBAET

MPUKJIaHOE

Ha3HAYEHUE

KJIaCCU(PUKAIIMOHHBIX

rpymil.

4. I'paMOTHO, JIOTUYHO, | 3HaTh: METOJAbl ApPryMEHTAllUU U
apryMEeHTHPOBAHO OILICHKaM.

¢dbopmupyer YMetrs: popMmHupoBaTH CYXKIACHHUS U
COOCTBEHHEIE OLIEHKH.

CYXKJCHHS M OLEHKHU.

Otnuyaer (akTel OT

MHEHUH,

HHTEpIIpeTalui,

OIGHOK U T.J. B

pacCyXACHMUSIX ApPYrux

Y4aCTHUKOB

JIeSITEJIbHOCTH.

5. ApPrymMeHTHpPOBAaHHO | 3HATh:  MOAXOAbl K  OIHUCAHUIO
u JIOTUYHO | COOCTBEHHOTO MHEHHSI.
MPENCTAaBIsIET  CBOK | YMETh: TMpPEACTaBIsATh CBOIO TOYKY
TOUKY 3peHus | 3peHusl.

MOCPEJCTBOM ¥  Ha

OCHOBE  CHCTEMHOI'O

OIIMCaHUA.




3. MecTO AUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl

JucuuninHa ««AJTOpUTMBI U CTPYKTYPBI AaHHBIX B s3bike Python»» sBisercs
TUCIUIUIMHOW  LMKJIAa  MaTeMaTuKd U MHPOpPMATHKUM  0Os3aTENbHOM  4YacTH
oOpazoBarenbHOU porpamMmsl o HanpasiieHuto 38.03.01 Dxkonomuka, npoduis «busnec-
apXUTEKTypa U aHAJIUTHKA (IIporpamMma MoJIr0TOBKU OakanaBpa).

4. O0beM ANCIHUIIJINHBI (MOI[yJIH) B 3QYE€THbLBIX ¢IMHHUIIAX U B aKaAACMHUYCCKHUX
qacax ¢ BbIICJICHUEM o0bema ayI[HTOpHOﬁ (J]CKIII/II/I, CeMI/IHapr) H CAMOCTOSITEJIbHOM

padoThI 00yyaroIUXCcH (B cemecTpe, B CECCUIO)

Tabmuna 2 — O0beM TUCHUILIMHEI B 3aYETHBIX €IUHUIIAX U aKaJeMHUUYECKUX Yacax

. Bcero Cemectp Cemectp
Buj yueOHoii paGoThl o
(B3/em (monayaib) 1 (Moayb) 2
AUCHUILINHE

yacax) B (4acax) B (4acax)
OO0uasi TPy10€MKOCTh TMCUMILVIMHBL | 63.e./216 u. 108 108
Konmaxmmuasa paboma — Ayoumopnuwle 84 50 34
3anaAmu
Jlexyuu
Cemunapyl, npakmuyeckue 3aHsamus 84 50 34
Camocmoamenvnasn paboma 132 58 74
Bun Texyiero KoHTpois Kountponbnas | Konrponshas

paborta pabora

Bu npomexxyTouHOM aTTecTauu 3auer DK3aMeH

5. Copep:xanve AMCHUILVIMHBbI, CTPYKTYPHPOBAHHOE MO TeMaMm (pa3aesiam)
AMCHHUIUIMHBI ¢ YKa3aHHEM UX 00beMOB (B aKa/IeMUYECKHUX YacaX) U BUAOB Y4eOHbIX
3aHSATHH

5.1. ConeprxkaHue TUCUMIIIMHBI

Tema 1. BBenenue B nporpammupoBanue Ha Python

O6mas uadopmanusa o s3pike Python. VMctopust sizbika mporpaMMupoOBaHUs, €ro
CBSI3b C IPYTUMU SI3bIKAMHU IIPOTPAMMHUPOBAHUS, pacIIpoCcTpaHeHHOCTh Python n ocHOBHBIE
chepsl €ro TNpUMEHEHHUsA. 3HAKOMCTBO C TMEpPBBIMH TNpuUMepamMu Koma Ha Python.
®unocodus Python.

bazoBas mHpopManus o s3pike Python. OcHoBHbIE Tumbl AaHHBIX. OCHOBHBIE
YUCJIOBBIE THIMHI JAHHBIX M OMNEpalM¥ HaJ HUMHU. MartemarhudecKkue oreparuu Hajl
YUCJIOBBIMUA THUMAaMH JaHHBIX. [IpeoOpazoBaHuwe THUTIOB JaHHBIX. llepemeHHBIE W
cnenuduka ux oObsBiacHUA. CraTudeckas M JuHAMHYecKas Tumm3anus. Pabora c
MepeMEHHBIMHU. YTIpaBlieHHE MaMsiIThi0o U cOopka Mmycopa B Python. MmenoBanwme
MePEMEHHBIX.

PaboTta co cTpokamu: co3ilaHue CTPOK, CrieluaibHble CUMBOJBL. MHIEeKcupoBaHue
CTPOK, MOJy4YeHUE cpe30B CTPOK. OCHOBHBIE (PYHKIIMU Jisi pabOThl CO CTpokamMu. BbiBOJ
Ha 2KpaH (padota ¢ PyHKIMEN print) u popMaTupoBaHue CTpoK. Pa3nuuHbie MOAXObI K



dbopmaTupoBaHui0 CTPOK, GopMaTupoBaHue ¢ momormbplo f-cTtpok. PacmmpenHoe
dbopmatupoBanue B Python.

Tema 2. Ynpasiasiomue KOHCTPYKIMH, CHUCKHA U KOPTEKHU

VYupasnstomue KoHCTpykiuu B Python. ByneB Tum: oObsBieHME M omeparui.
Oneparnuu cpaBuenus B Python. YcnoBHusie onepatopsl B Python. Peanu3zanus 3anaun case
B Python.

[Mukmer B Python: while, for. Crnenuduka nukmnoB B Python. @ynkmum range u
enumerate ¥ UX MCII0JIb30BaHUE B IIUKJIAX.

Crnucku u xoprexku B Python. Cnernuduka cruckoB U UX OTJIMYHE OT MacCHBOB.
Co3naHue cnucka, ONEPHUPOBAHUE BIIOKEHHBIMH CIUCKAMH, KOINMUPOBAHHE CIUCKOB,
onepalyy HaJ COMCKaMM: MHAEKCALHS U CPE3bl; H3MEHEHUE CIHCKA; MOUCK, COPTUPOBKA
1 00x0J; n3meHenue cnucka. Koprexu B Python: cunTakcuc, cnenuduka ucrojib30BaHusl.

Tema 3. CioBapu, MHOKECTBA U BbIPa:KeHUSA-T€HEPATOPbI

CnoBapu Python. CnoBapu: cemaHTHKa, CHHTaKCUC CO3JaHUs, OINEpallMd Haj
CJIOBapsIMH, I1epedop JIIEMEHTOB CIOBapAL.

MHoxectBa B Python. MHoecTBa: ceMaHTHKa, CUHTAKCUC CO3JIaHus, OIle-paluu
HaJ1 CJIOBapsIMU, Iiepedop 31eMeHTOB cioBaps. Cnenuduka onepauuil ¢ MHOKECTBaMU B
Python.

Boipaxxenus-renepatopel B Python. BrelpaxeHusi-reHepatopsl Uisl  CHHUCKOB:
CeMaHTHKa W cHUHTakchuc. [Ipumep: 3amaya mpuBEOEHHs CHUCKA K "TUIOCKOMY' BHIY.
BrlpaxkeHus-TeHEpaTOpbl 11 MHOXECTB M cioBaped. KeWchl HCIoiap30BaHuA U
ITPOU3BOIUTENBHOCTD PEIIEHUI C UCIIOJIB30BAHUEM BBIPAKEHUN-TEHEPATOPOB.

Tema 4. @yHkuun

Oyukiuu B Python: o6mass cemantuka. Co3manue (QYHKIIMM W €€ BBI3OB.
Pacnionoxxenue omnpenenenuit  GyHkuuid. AHOHUMHBIE (QyHKiuu B Python.
HeoOs3arenpHbie mapaMeTpbl (YHKIMI M COMOCTaBlIeHWE MO Kiro4yam. BosBpaiienue
HECKOJIbKUX 3HaueHW u3 QyHKIuu. PacrmakoBka W 3amakoBKa mapaMeTpoB (DYHKIIHH.
AHHOTAIUU ¥ JOKyMeHTUpOBaHue QyHKIMM. [ 1006abHbIC U JIOKAJIbHBIC TIEPEMEHHBIE.

Tema 5. Pabora ¢ daiisiamu n 06padoTKa HCKJIKYUTEIbHBIX CUTYAMH

O06paboTka uckiouenuit B Python: keiicel st ucnons3oBanus. MHCTpyKuus try ...
except ... else ... finally. Kiaccol BcTpoeHHbIX UCKTtoueHni. Co3/1aHuE MTOIh30BaTEILCKUX
vcKItoueHur. MacTpykums assert.

Pabota ¢ ¢aiinamu B Python. Konnenuus ¢aiina B coBpemenHbix OC u si3bIkax
nporpammupoBanus. Onepanuu ¢ ¢paiaamu: OTKphITHE/3aKphITHE (aiiia, YTeHUE U 3alicu
U JIpyrue MeTobl sl paboThl ¢ (paitnamu. MucTpykius with ... as U ee UCMOIb30BaHUE
TSt (haiiiioB.

Coxpanenne 00beKTOB B (haiii ¢ moMorisio Moaydst pickle u shelve. Momyns CSV.

Tema 6. Moaysu U makeTsbl



Monaynu u naketsl B Python: moaxon x CTpyKTypupOBaHHIO MPOTPAMMHOIO KOJa C
noMOIIbI0 MoAyJel u makeroB. CunTakcuc umnoptupoBanusi B Python. Co3nanue u
pabora ¢ nakeramu B Python. [loBTopHast 3arpy3ka moynei.

Hanucanue u 3amyck ckpuntoB Ha Python. YcranoBka Moayseit u3 rio0aibHOTO
perno3uTapus

Tema 7. BBenenne B 00beKTHO-OPHMEHTHPOBAHHOE MPOTPAMMMPOBAaHME

[Ipeanoceuiku u uctopus nosissienus OOIL. O6bexTo! 1 knaccesl B OOIN. Tlpunnumnb
n ocHoBHble MexaHu3sMbl OOIIL. Jloruka paboOThl aOCTpakuWMy, WHKAICYIISIIUH,
HACJIEIOBaHU U MOJIMMOpdu3ma.

Python kak OOBEKTHO-OPMEHTHUPOBAHHBIM S3BIK MpOrpaMMHUpoBaHUs. ba3oBbie
BosMokHocTH OOIl B Python: cosmanme kmaccoB W OOBEKTOB; HACIEJOBaHHE U
nosmmMopdu3M; GyHKIUS super(); TpoBepKa MPUHAISKHOCTH K Kiaccy. bazoBbie THITHI B
Python.

Tema 8. O0beKTHO-OpPHMEHTHPOBAHHOE POrpamMmMmupoBanue B Python

MeTonbl KJIaccOB M CTaTHYECKUE MepeMeHHble U MeTojbl B Python. Ympasnenue
J0CcTynoM K arpuOytam kiacca B Python. /lunamuyeckue omepamuu ¢ aTpuOyTamu U
uHTpoctekius B Python. Mcnonb3oBanue crnenuanibHBIX METOMOB I PACHIUPEHHOIO
GbyHKIIMOHANA MMOJIh30BaTENBCKUX Ki1accoB. Kelic mocTpoeHus nepapXxuu KJiaccos.

Tema 9. Beegenue B pyHKIIHOHAIbHOE IPOrPAMMMPOBaHHeE

[TapagurMbl ¥ KAUOMBI TPOTPAMMUPOBAHMS, 00111t KOHUENLHUS (DYHKIIMOHATIBHOTO
nporpammupoBanusi. OyHKIIMOHANBHBIE SI3bIKUA TPOTPAMMHUPOBAHMUS.

OyHKIMYU "rpakaaHe nepBoro kiacca", GyHKUMUUA BBICHIETO MOPSAIKA, 3aMbIKaHMUS,
¢ynkuun 6e3 mobouHbIX 3((PEeKTOB, peKypcHs, XBOCTOBas pekypcus. Hemzmensembie
CTPYKTYpbl JNaHHbIX. MAMOMBI, pacnpocTpaHEHHblE B (YHKIIMOHAJIBHBIX S3bIKaxX
OPOrPAMMHUPOBAHMS:  UTEPATOPBI,  IOCIEIOBATEIbHOCTH, JICHUBBIE  BBIYMCIICHMS,
COTIOCTaBJIEHUE C 00Pa31lOM, MOHA/IBI.

DnemMeHTHl QYHKIIMOHATBLHOTO MporpaMMmupoBanus B Python: ¢dynkumu — rpaknane
NEPBOTO Kjacca; riao0aabHbIe U JJOKaIbHbIC IepeMeHHbIie B Python; BoxxeHHbie hyHKIIMH
u 3aMbikanus B Python.

Hexopatopsl B Python: rcnonbs3oBanue u co3ganue cOOCTBEHHBIX JIEKOPATOPOB.

Tema 10. ®ynkunoHajJbHOe NporpaMmmuposanue B Python

[Toxxon: map, filter, reduce. Peanuzarus gynkuuit map, filter, reduce B Py-thon.
Utepatopet B Python, utepupyemsbiii Tun ganHbiX. Mopgynp itertools. DyHKIUHU-
reHEPATOPhI U BhIpaKeHUsI-reHepaTopsl B Python.

Tema 11. CTpyKTYpBI JAHHBIX: MACCUBBI, CTEKH, O4epeaH, CIIUCKH.

BBeneHune B aHanu3 CI10KHOCTH AJITOPUTMOB.

MaccuBsl 1 UX OTJIMYHME OT CIUCKOB B Python. /lunamudeckue MacCUBbI, CJI0XKHOCTD
oreparuii paboTsl ¢ AMHAMUYECKUMU MAaCCUBaMHU.

Crexk, onepauuu co ctekoM. Peanusanuu crexa. Ouepenb, onepanyuy ¢ 04epeablo.
Peanuzauus ouepenu. CBsI3HbIE CIMCKH, BAPUAHTHI CBA3aHHBIX CIIMCKOB.



Tema 12. AnropuT™MbI NIOUCKA M COPTUPOBKH

[Touck B cinckax/MaccuBax, OMHapHbINA Morck. COPTUPOBKA U €€ UCIIOJIb30BAHUE B
IPUKJIaJHBIX 3a7a4ax.

[TpocTeie MeETOABI COPTUPOBKU: OOMEHHBIE COPTHPOBKH (C  pa3In4YHBIMU
BapHallUsIMHM); COPTHPOBKAa BBIOOPOM  (M3BJICYEHHEM); COPTHUPOBKA BKIIOYEHHUEM
(BcTaBKaMM).

D¢} dexTuBHBIE METOBI COPTUPOBKU: OBICTpast copTUpoBKa; coptupoBka lllenna;
copTupoBKa ciausiHueM. CpaBHEHHE pa3IMYHBIX COPTUPOBOK.

5.2. Y4eOHO-TEMATHYECKUH MJIAH

Tabmuma 3 — Conepkanre y4eOHO-TEMAaTHISCKOTO TUTaHa W3yUCHUSI TUCITATITUHBI

No Tpy0eMKOCTh B Hacax
/i AynutopHas pabota Dopmbl
HaumenoBanue tem Cemuna CaMoCT | TeKyIlero
(pa3nenos) Beero | O B 1 BapsTusi B | OATEIBH | KOHTPOJIS
AHCTIATLTMHbI Jlekuuu | MpaKkTH4 | HHTEPAKTHBH as ycueBaeM
a ecKue BIX popMax pabota OCTH
3aHSATHS
1 Beenenue B
pOrpaMMHUpPOBAHUE 18 8 8 8 10
Ha Python
2 VYupasnstoiye
KOHCTPYKLUH, 18 8 8 8 10
CIHMCKH U KOPTEXHU
3 | CnoBapu,
Mmozeeeta 120 | 10 10 10 10
BBIpa)KEHUSI-
TeHEPaTOPbI
4 | OyHKuMu 18 8 8 8 10
5 | Pabora ¢ daiinamu u
o0OpaboTka 20 3 ] 3 12 CamocTos
HCKJTFOUUTETbHBIX TEJbHOE
CUTYaLM pelenue
6 Mopynu v makeTsl 18 8 8 8 10 3a1a4
7 Beenenue B (po-
00BEKTHO- 18 6 6 6 12 TpaMMHUPO
OpHUEHTHUPOBAHHOE BaHUE),
POrpaMMHUPOBAHHE BBICTYILIE
8 | OObexTHO- HHUE Ha
OpPHECHTUPOBAHHOE 18 6 6 6 12 CeMH-Hape
MPOTpaMMHUPOBAHHE
B Python
9 BBenenue B
(hyHKIIMOHATBHOE 14 4 4 4 10
MPOTPaMMHUPOBAHHE
10 | dyHKIOMOHANBHOE
MIPOrpaMMHUPOBaHHUE 18 6 6 6 12
B Python
11 | CTpyKTypHI JaHHBIX:
MAacCCHBEI, CTCKH, 18 6 6 6 12
OYepesu, CIUCKH
12 | ATTopuTMBI TIOWCKA 18 6 6 6 12




U COPTHPOBKHU

Bcero

216

84 84 84

132

B %

100 100

5.3. Coaep:kanue ceMUHAPOB, IPAKTHYECKUX 3aHATHI

Ta6numa 4 — TeMbl TUCHUIUTMHBI, (POPMBI IPOBEACHUS U COJICPKAHUE CEMHUHAPOB

" IIPAKTHUICCKUX 3aHSATUMN

HanMmenoBanue Tem
(pa3aesioB) AU CHUNIHHBI

IlepeyeHb BONIPOCOB 1JIs1 00CY KIEHUS
HA CEMHHAPCKHUX, MPAKTHYECKHX
3aHAITUSIX, PEKOMEH/yeMble
HCTOYHUKH U3 pa3aesios 8,9
(Yxa3bIBaeTcst pa3zae M NOPSIAKOBBIH
HOMep HCTOYHHKA)

®opMbI IPOBEIEHUS
3aHATHI

1.BBenenue B
MPOTrpaMMHUPOBAHKE Ha
Python

VYcranoBka Python, ycraHoBka
muctpubytuBa Anaconda. PaGota B
UHTEPAKTUBHOM PEXHUME
uHTepnperaropa. UHTepakTUBHAsA
oboinouka [Python notebook:
MPUHIUIBI pAaOOTHI ¥ IPUMEHEHHS.
HUcrounukm: 8.1; 8.2; 8.3

NuauBunyansHoe
BBITIOJIHCHHE 3aJIaHHIA,
rpynnoBoi pa3dop
pEe3yJIbTAaTOB BBITTOJIHEHHUS
3aJIaHUN

2.Yupapisoiue
KOHCTPYKLUH, CIIUCKU U
KOPTEXHU

ba3oBbie UnCIOBBIC TUIIBI, CTPOKH,
CIIUCKH, CJIOBApH, IIEPEMEHHEIE,
0a30BbIE ONIEPATOPBI.

HUcrounuku: 8.1; 8.2; 8.3

NuauBunyansHOE
BBIITOJIHEHME 3aJIaHUM,
TPYIIIOBOM pa3dop
PE3yIbTATOB BBINOJIHEHUS
3aJaHuN

3.CnoBapu, MHOXKECTBA U
BBIPa)KEHUSI-TEHEPATOPbI

MhnosxectBa B Python. MHoxecTBa:
CEMaHTHKa, CHHTAKCUC CO3/IaHNUs,
oTiepaly HaJl CIIOBapsIMU, repedop
a51IeMeHTOB cioBaps. Crneunduka
ornepaiuii c MHOkecTBaMu B Python.
BripaxkeHnus-renepatops! B Python.
BeIpaxxeHus-reHeparopsl JUisl CHUCKOB:
CEMaHTHKa Y CUHTaKCHC.

Ucrounuknu: 8.1; 8.2; 8.3

NunuBuayansHOE
BBITNIOJTHEHNE 3a/1aHUM,
IpyHInoBoi pa3dop
PE3yJIBTaTOB BBIITOJIHEHUS
3aJaHuN

4. OyHKIUU

Cozmanne QpyHKIUi, 007IaCTh
BUJIMMOCTH NIEPEMEHHOM, Tiepeaaya
apryMeHToB B QpyHKUHI0. JIsmO1a-

GbyHKIUH.
HUcrounukm: 8.1; 8.2; 8.3

NuauBunyansHOE
BBITOJTHEHHE 3aJaHUM,
IpymnIoBoi pazoop
pPe3yIbTAaTOB BITIOJHEHUS
3aJaHuM

5.Pabota ¢ daiinamu u
0OpaboTka
WCKITIOYUTENBHBIX CUTYaIUN

Uckmrouenus. MHCTpyKms
try...except...else...fi-nally. Knaccer
BCTPOCHHBIX UCKIt0UeHM. Co3nanue
MOJIb30BATEIbCKUX UCKIIOUSHHH.
NHucrpyknus assert.

Pabota ¢ ¢aitnamu B Python, oneparuu
¢ daimamMu: OTKPBITHE/3aKPBITHE
¢aiina, yTeHHE U 3aMUCH U JpYyTHe
METOBI sl paboThI ¢ (haiaMu.

NuauBunyansHOE
BBITOJIHEHHE 3aJaHUMH,
IpyNIoBoi pa3dop
Pe3yAbTAaTOB BHINOJIHEHUS
3aJaHuN




WNuctpyknus with ... as u ee
WCIOJIb30BaHue s (hailiioB.
HUcrounukm: 8.1; 8.2; 8.3

6.Moynu u makeTsl

YceTpolicTBO MOIyJIEH 1 MTAKETOB,
uHCTpyKuuu import u from. Co3zganue
COOCTBEHHBIX MOJIYJICH U MMaKEeTOB.
HUcrounuku: 8.1; 8.2; 8.3

NunuBuayanbHOE
BBITIOJIHCHHE 3aJIaHUI,
TPYIIIOBOM pa3doop
Pe3yIbTAaTOB BIMOJHEHUS
3aJaHUuN

7.BBenenue B 00bEKTHO-

bazossie Bo3moxxkrnoctu OOII B Python:

NunuBuayanbHOE

OPHCHTUPOBAHHOC CO3JaHKe KJIaC-COB U OOBEKTOB; BBITIOJTHEHHE 3aJaHNMH,
[POrpaMMHUpPOBAHUC HacJe0BaHUE U TIOJIUMOPPHU3M; rpynnoBoi pa3dop
¢bynkuus super(). Pe3yJIbTaTOB BBIIIOJIHEHUS
HUcrounukm: 8.1; 8.2; 8.3 3aJaHui
8.00beKTHO- Mertonrnl K1accoB U CTaTHUECKUE NuausunyansHoE
OpPUCHTHPOBAHHOC MepeMeHHbIE 1 MeTo bl B Python. BBITIOJTHEHHE 3aJaHIH,

IPOrpaMMHUPOBAHUE B
Python

VYmpaBieHue A0CTYIOM K aTpubyram
kiacca B Python. J/lunamudeckue
orepaiuu ¢ aTpudyramu u
uHTpocnekuus B Python.
Hcnonp3oBaHue clielMaibHbIX METOIOB
JUTSL paciupeHHOro GyHKIIMOHATA
IMOJI30BaTEIbCKHUX KilaccoB. Ketic
TTOCTPOCHUSI HEPAPXHH KITACCOB.
Hcrounuku: 8.1; 8.2; 8.3

IpynmnoBoi pa3oop
pEe3yJIbTaTOB BBITTOJIHEHHUS
3aJIaHUN

9.BBeneHue B
(yHKIIMOHATBHOE
POrpaMMHUPOBAHUE

DneMeHTh! PYHKIIMOHATIbHOIO
nporpammupoBanus B Python:
(yHKIIUYM — TpaXk/iaHe IepBOro Kiacca;
ry100abHbIE U JIOKAJIbHBIE IEPEMEHHBIE
B Python; Bio>xeH-HbIe QyHKIIUU U
3aMblkaHus B Python.

Jexopatopsl B Python: ucnonb3oBanue
U CO3JJaHHE COOCTBEHHBIX JIEKOPATOPOB.
Uctounukn: 8.1; 8.2; 8.3

NunuBunyansHOE
BBITIOJTHEHNE 3a/1aHUM,
IpyHnoBoi pa3dop
PE3yJIBTATOB BBIITOJIHEHUS
3aJaHuN

10.®@yHKIMOHATBEHOE
MPOrpaMMHUPOBAHUE B
Python

Peanuzanus ¢pynkuumit map, filter,
reduce B Python.

Urepatops! B Python, urepupyemsiii
THUII JaHHBIX. Moayinb itertools.
HUcrounukm: 8.1; 8.2; 8.3

NuauBunyansHOE
BBITIOJTHEHHE 3aJIaHHIA,
IpymnIoBoi pazoop
pPe3yIbTAaTOB BITIOJHEHUS
3aJaHui

11.CTpyKTypBI JaHHBIX:
MacCCHBBI, CTEKH, OYEPEIH,
CIIUCKU

MaccuBbl U UX OTJIMYHME OT CITUCKOB B
Python. JInHamuveckre MacCuBHI,
CII0)KHOCTB OTeparuii paboTsl ¢
JTUHAMHUYSCKUMH MacCHBaMHU.

Crek, omnepanuu co CTEKOM.
Peanuzanuu creka. Odepensb, onepanuu
¢ ouepenblo. Peanuzanus ouepenu.
CBsi3HBIC CITUCKH, BAPUAHTHI CBSI3aHHBIX
CITHCKOB.

NuauBunyansHOE
BBITIOJTHEHHE 3aJIaHHIA,
IpymnoBoi pazdop
pPe3yIbTATOB BBITIOJIHECHUS
3aJaHui




Ucrounukm: 8.1; 8.2; 8.3

12.AnropuT™MBl IOKMCKa U
COPTHPOBKHU

Peanuzamus na Python npocteix
METOJIOB COPTHPOBKU: OOMEHHBIC
COPTUPOBKH (C pa3InYHBIMU

BapHaLUsIMH ); COPTHPOBKA BEIOOPOM

(M3BJICUEHNEM); COPTUPOBKA
BKJIIOUEHHUEM (BCTaBKaMH).

Peanuzarus Ha Python a3¢ g exTuBHBIX

METOJIOB COPTHPOBKHU: OBICTpAs
COpTHUPOBKa; copTupoBka Illemna;
COPTHUPOBKA CITUSHUEM.
HUcrounukm: 8.1; 8.2; 8.3

NunuBuayanbHOE
BBITIOJIHCHHE 3aJIaHUI,
TPYIIIOBOM pa3doop
Pe3yIbTAaTOB BIMOJHEHUS
3aJaHUuN

6. Ilepeuyensn

Y4€e0HO0-MeTOAN1eCKOro

odecnmeueHus IJIA

CaMOCTOSAITEJILHOM PadoThI 00y4AIOIIUXCH MO TUCHUIINHE

6.1. Ilepeyenbr BONpPOCOB, OTBOAUMBIX Ha CAMOCTOSITEIbHOE OCBOCHHUE
AUCUMILTHHBI, GOPMBbI BHEAYAUTOPHOI CAMOCTOSATEILHON padoThI

Tabmuma 5-TeMpl IUCIUILIMHEI,
BHEAYJIUTOPHON CaMOCTOSITEIILHON pabOThI

U3y4yaemble BONpPOCHl U  (HOPMBI

HaumenoBanue TeMm
(pa3aes1oB) TUCUMILIIUHBI

Ilepeyennb Bonpocos,
OTBOAUMBIX HA
CaMOCTOSITEIbHOE 0CBOECHHE

®opMbl BHEAYAUTOPHOHI
CaMOCTOSTEIbHOI padoThl

1.BBenenue B | Cpena nporpammupoBanus. | VHIMBUAYyanbHOE BBHIIOJHEHHE
nporpammupoBanue  Ha | Mcrnoib3oBaHue NJOKYMEHTALMM. | 3aJaHUM € HUCIOJIb30BAaHUEM
Python Jupyter Notebook

2.Yupasistomue OnepupoBanue BIIOKCHHBIMU | MHIUBHyallbHOE BBINOJIHEHUE
KOHCTPYKIMHU, CIHACKH M | CIIMCKaMH, KOIMPOBAHUE | 3aJaHUM C  HCIOJIb30BAHHEM
KOPTEXKHU CIIUCKOB, Hekoropble onepauuu | Jupyter Notebook

Haa CITMCKaMMU.

3.CrnoBapu, MHOXECTBa

BeipaxeHusi-renepaTopbl B

I/IHI[I/IBI/II[yaJ'ILHOC BBITIOJTHCHUC

U BbIpakeHus-reHeparopsl | Python. Belpakenusi-renepatopsl | 3aaHuif ¢ HCHOJIb30BAaHUEM
Uit cioBaped M MHoxkecTB: | Jupyter Notebook
CEMaHTHKa, CHUHTAKCHC u
IIPAKTUYECKOE UCITOJIb30BAHUE
4.Dynkunn Bosspaiuenue HECKONbKUX | MHauBUayanbHOE BBIIOIHEHUE
3HAYECHUU u3 GyHKIUM. | 33JaHUM  C  HCIOJIb30BaHUEM
PacmakoBka u 3amakoBka | Jupyter Notebook

napamMeTpoB ()YHKIIHH.

5.Pabota ¢ daiinamu u
obpaboTka
UCKITIOUUTENbHBIX
CUTYalH

Coxpanenue 00BEKTOB B (ailn ¢
nomompbo  monayns  pickle wu
shelve. Mogyns CSV.

NuauBuayanbHOE BBHITOTHEHHUE
3aJaHUid ¢ HCIOJIL30BAaHHEM
Jupyter Notebook




6.Moaynu 1 nakeTs Hanucanne u 3amyck ckpunrtos | MHAMBUAYalbHOE BBIIOJHEHUE
Ha Python. YcranoBka Mmonynel | 3agaHuii ¢  HMCIOJIb30BaHUEM
13 r7100aJIbHOTO PEO3UTOPHS Jupyter Notebook
7.BBenenue B | baszosbie Tumbl B Python: B3rsin ¢ | UnauBuyanbHOE BBIOJHEHHE
00BEKTHO- toukn 3peruss OOIl. Metonapl | 3aaHMil €  HUCHOJB30BAaHUEM
OpPUEHTUPOBAHHOE 0a30BbIX TUIIOB. Jupyter Notebook
IIPOrpaMMUPOBAHUE
8.00BeKTHO- IIpoBepka mnpuHamiexHocTd K | MHAMBUAYaJIbHOE BBINOJIHEHHUE
OPUEHTUPOBAHHOE KJjaccy M MHTpocnekius B Python. | 3aganuii ¢ ucnosib3oBaHHEM
IPOrpaMMHUPOBAHNE B Jupyter Notebook
Python
9.BBenenue B | Peamuszanusa  gexoparopoB ¢ | MHIuMBHAyanbHOE BBIIOJIHEHHE
(GyHKLIHNOHATIBHOE napaMmerpamu B Python 3aJaHUil  C HCIIOJIb30BAHUEM
IPOrpaMMUPOBAHNE Jupyter Notebook
10.®yHKIMOHANBHOE OyHKIHUU-TEHEPATOPBI u | MaauBunyalbHOE BBINOJIHEHUE
IPOrpaMMUPOBAHKE B | BBIpaXKEHUS-TE€HEPATOPHI B | 3aJlaHUil C HCIOJb30BAaHUEM
Python Python. Jupyter Notebook
11.Ctpykryps! nanusix: | Peanmzanus pasznuuHbiX | MHOuBUIyanbHOE BBIIOJIHEHUE
MacCHBBI, CTEKU, OUEPEU, | BaApMAHTOB CBSA3aHHBIX CIUCKOB | 3aJlaHUil C  HCIOJIb30BaHUEM
CITUCKH Ha Python. Jupyter Notebook
12.Anroputmel noucka | CpaBHeHHE paznnuHbIX | MHAMBUYanpHOE BBITOJIHEHUE
Y COPTUPOBKHU COPTUPOBOK (mpocThIX U | 3aJaHUil € HCIIOJIb30BAHUEM
3 PEKTUBHBIX) c | Jupyter Notebook
MCIIOJIb30BaHUEM HX pealu3aunui
Ha Python.

6.2. IlepeueHb BONPOCOB, 3aJaHUil, TeM /s NOATOTOBKH K TeKylleMy

KOHTPOJII0

IIpuMepHBbIe BONIPOCHI K KOHTPOJIbHOI padorte (1 cemecTp)

O 0 1N N B WK —

. Heobs13aTrenbHbie mapameTpsl GyHkiuii B Python.
. 3amakoBKa M pacnakoBka napameTpoB B Python.

. AHHOTaIMU ¥ TOKyMEHTUPOBaHUE (QYHKIIUH.

. Co3nanue 06bekTOB B Python.

. YrpaBieHue 10CTynoM K arpudyram kinacca B Python.

. Boimonnenne untpocnekuuu B Python.

. 3ambikanus B Python.

. Ucnonws3oBanue nekopatopos B Python.

. Cozmanmne coOCTBeHHBIX JeKopaTopoB B Python.

. Onepanuy HaJi OCHOBHBIMH YMCJIOBBIMU TUITAMU JAHHBIX.
. Onepanuu Hag OyIEeBCKUMHU MTEPEMEHHBIMH.

. dunamuyeckas tunuzanus B Python.

. IIpeo6pazoBanue TumnoB B Python.

. Coznanue ctpok B Python.

. Opranmzanus u npumep nukia while B Python.

. Opranmzanus u npumep nukia for B Python.

. Onepauunu Hax ciaoBapsimu B Python.

. Belpaskenusi-renepaTopsbl ajis criuckoB B Python.




19. Komnunsitop u uaTepnperatop. JloCTOMHCTBA U HEJOCTATKH.

20. HazoBute u naiTe KpaTKyIO XapaKTEPUCTUKY OCHOBHBIX KJIACCOB SI3BIKOB
IPOrpaMMHUPOBAHMUS.

21. BctpoeHHbIe YUCIIOBBIC TUITHI si3bIKa Python.

IIpumepHbIe 3aaHUA KOHTPOJIbHOI padoTsl (1 cemecTp)

1. B cTpoke comepxarieil mociaea0BaTebHOCTh CJIOB, pa3eCHHBIX 3aMATHIMU yIaTUTh
BCE HEYETHBIE ciioBa. OTBET MPEACTABUTH B BUJI€ CTPOKHU. [Ipumep: cTpoka
'SIX,SEVEN,EIGHT,NINE, TEN' 6ynet npeo6paszoBana B: 'SIX,EIGHT,TEN'.

2. V3 ciucka CIMCKOB 3JIEMEHTaMU KOTOPOTO SIBJISTFOTCSI TEKCTOBBIE CUMBOJIBI COOpaTh
CTPOKY, B KOTOPOU BJIOKEHHbBIE CIIUCKUA 0OBbEIMHEHBI B CII0BA, a CJIOBA Yepe3 3arsITyI0

LI VR B |

oObenuHeHsl B cTpoky. [lpumep ciimcok Bugaa [['E', 'e', 'n', 'y'], ['m', 'e', 'e', 'n', 'y'], ['m', ',
LV B IS B S |

n','e",'y'], ['m','0', 'e']] Oyner npeobpa-30Ban B cTpoky ‘Eeny, meeny, miney, moe’

IIpuMepHBbIe BONPOCHI K KOHTPOJIbHOI padoTe (2 cemecTp)

. Cniucku. Co3nanue, OCHOBHBIE OTIEpalIiH.

. OCHOBHBIE METO/IbI CITHCKA.

. Koprexu. Co3nanuie, OCHOBHBIE METOJIbI U OTICPALIH.

. CnoBapu. Co31aHre, OCHOBHBIE OTIEPAIUU.

. MeTonp! i1 paboThI CO CIOBApPAMH.

. MHoxectBa. Co31aHne, OCHOBHBIE METOIBI I OTIEPALIUU.

. [lepemennsie. [IpaBuiia *MEeHOBaHUS TTEPEMEHHBIX.

. JluHaMudeckas TUTTA3aITus.

. OmepaTopsl CpaBHEHHS M IOTHYECKHE OTIePaTOPHI.

10. MucTpyknus if...else.

11. MuacTpykius nukia while.

12. Uuctpykius mukia for.

13. Co3nanue v BbI30B (DYHKITUH.

14. Tlepenaua aprymeHTOB (yHKIIUIO.

15. ®yHKIIMU-TEHEPATOPHI.

16. JIsamOna-pyHKImm.

17. Monymu. Uactpykuuu import u from.

18. ba3oBbie MPUHIUTIEI 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMUPOBAHUS.
19. Knacc, meTon knacca, aTpuoyT kinacca. OnpezeneHue Kiiacca U Co3iaHue IK3eMILIsIpa
KJiacca.

20. KoHCTpYKTOp U IECTPYKTOP.

21. HacnenoBsanue.

22. AGcTpakTHBIE METOBI Kilacca.

23. CraTuueckue MeTOoabI Kjiacca.

24. CpolicTBa KJacca.

25. Uckmouenus. O6pab0oTKa UCKITFOUCHHM.
26. Ilonp30BaTENbCKUE UCKITFOUEHUS.

OO\ LN N W=
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IIpumepHbIe 3a1aHUsI KOHTPOJILHOM padoThI (2 cemecTp)



1. Co3nath nepapXxuro KIaccoB st (PPyKTOB, IpoJaromuxcs B marazune. Mepapxus
J0JDKHA COZlep KaTh He MeHee 3 KinaccoB. OOBEKTHI TOJIKHBI CO-JIEPKaTh HE MEHEE 2X
aTpuOyTOB U 2X METOJI0B. Peann3oBaTh MexaHU3M aBTOMATUUYECKOIO MOJCYETa
KOJIMYECTBA BCEX CO3/IAHHBIX (PPYKTOB U aBTO-MATHUYECKOTO MPUCBOCHUSI KAXKIOMY
bpyKTYy yHUKaIbHOTO UAeHTUHKa-Topa. Heo0X01uMo 3amoIHUTh CIIUCOK
IPeICTaBUTENIIMU BCeX Ki1accoB (Bcero He MeHee 10 00BeKTOB) U MPOAEMOHCTPUPOBATH
paboTy CO3aHHOTO MEXaHU3Ma.

2. Peasin3oBaTh AEKOpAaTOp C UMEHEM NOt_none, KOTOPbIA T€HEPUPYET UCKITIO-
YUTENBHYIO CUTYAIUIO €ClIi AeKopupyemasi GyHKIUs BepHya 3HaueHus None. (20
0aIoB)

3. Hcnonb3ys reHepaTop ciioBapei (M He UCTIOIb3ys KOJ BHE HEr0) MHBEPTU-POBATH
CJIOBApb, T.€. CIIeJaTh KIOYHU CIOBAPS, €r0 3HAYEHUAMH U HA000pOT. 3HAUECHMSI, KOTOPbIE
B HCXOJIHOM CJIOBape MOBTOPSAIOTCS HE 100aBIATh B UTOTOBBIN ciioBaps. [lpumep: {'a":1,
b3, 'c"4,'d" 3} -> {1:'a', 4:'c'}

4. Peanu3oBaTh 1€KOpaTOp C UMEHEM print_type, BEIBOJSLINI Ha IeYaTh TUI 3HAYCHUS,
BO3BpAIlaeMOr0 IeKOpUpyeMon (QyHKIUEH.

OneHka 3HaHUN CTYJIEHTOB OCYIIECTBIISIETCS B OalaX ¢ y4ETOM OLICHKH pabOThI B
cemecTpe (HanmucaHue JOMAaIIHEr0 TBOPUYECKOTO 3a/1aHus, Ay AUTOPHBIX CAMOCTOSTENIbHBIX
paboT M JOMAIIHUX 33JaHUM, PEIICHUE 3a/1a4 U y4acTUe B 00CYKICHUSIX Ha MPAKTUYECKUX
3aHATHUSX U JIP.), OLICHKH UTOTOBBIX 3HAHUH (110 pe3yibTaTaM 3K3aMeHa) U B COOTBETCTBHHU
¢ kpuTepusiMu @UHAHCOBOTO YHUBEPCUTETA PEATU3YETCS CAEAYIOMIMM 00pa3oM:

Nen/m Buag orueTHOCTH banabl
1. PaGora B cemecTpe 40
2. OKk3aMeH 60
Hroro: 100

Tabnuna 6 - DopMbl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M X OasuibHask OIEHKa

Kpurepuii ouenku banbl MeToaMKa OLEHKH
[Tocelenne ayIMTOPHBIX 3aHATUN 7 MaremaTuyeckui pacyer
On=7: K3 x II3

I'me O — cymma GamnoB; K3 — kommnuecTBo
ayIUTOPHBIX 3aHATUU MO AucuuIuinHe; [13 —

KOJIMYECTBO 3aHSTHH, MIOCEIAEMBIX
CTYJEHTOM
AKTHBHOCTb TIpU  IPOBEACHHUU 13 Hoxknan, npezentanus — 10 6annos
ayJIUTOPHBIX 3aHATUN HupopmanronHoe cooduienue — 5 0annion

VYuacTue B o0cyxaeHun — 3 6asmia

Kpatkoe BoicTymenue — 1 6aun

Pemenue pacueTHbIX 3a7a4 — 1 6ami
AKTHBHOCT, TpU  TPOBEACHUU 10 IToaroToBka MarepuanoB W BBICTYILUICHHE Ha
BHEAYJAUTOPHOU pabOTHI CTYACHYECKMX Hay4yHbIX KOH(epeHLHUsX, B
MEYaTHbIX HW3JIaHUSAX, B TOM UHCIE U
Yuusepcurera - 10 6anos

CamocrosTenbHas paboTa CTyieHTa 10 BeimonHeHne  gOMamHEro - TBOPYECKOI'O
1I0J] PYKOBOJICTBOM IPEIO/IaBaTeNs 3amanus — 10 0awioB

C HCJIbKO CTHUMYJIHUPOBAHHA CHUCTEMaTHUUYECKOM IMOoATOTOBKM CTYACHTOB K



MPAKTUYECKUM U CEMUHAPCKUM 3aHATUSIM MO AUCHUILIMHE B TEYCHUE CEMECTPA BBOJIUTCS
KOMIUIEKCHBIM TOAXOJ K OLEHKE, MOJIy4aeMOW CTYAEHTaMH [0 WUTOraM HW3Yy4YCHHS
JUCUUIUIMHBL. Ha OCHOBaHMM TOJIOKEHUS O CUCTEME OLICHKM 3HAaHWM CTYJECHTOB B
®unaHcoBoM yHuBepcutere AeicTByeT 100-OanmnbpHasi cucTteMa OIEHKM 3HaHWM. DTO
03HAYaeT, YTO OLICHKA, MoJydaeMasi o UToraM MUCbMEHHOM K3aMEHallMOHHON paboThI,
COCTOMT M3 JABYX YAaCTEH: TEKYIIETO KOHTPOJIA CTYAEHTOB B CEMECTPE — MaKCHUMaJbHas
orieHka 40 0ayuIoB U pe3yIbTaTOB MPOMEXKYTOUHON aTTeCTAllMK — MaKCUMallbHas OllEHKa
60 OamioB.

Texkymuii KOHTpPOJb OCYLIECTBISIETCA B  XOJe y4eOHOro nmporecca U
KOHCYJBTUPOBAHUS CTYJCHTOB, MO PE3yIbTaTaM BHITIOJHEHHS CAMOCTOSITENIFHBIX PadoT.
OcHoBHBIMU (hOpMaMU TEKYIIETO KOHTPOJISA 3HAHUN SBIISIOTCA:

— peuieHwe 3agad, TECTOB U HMX OOCYXKIEHHE C TOYKM 3pEHUS YMEHUS
dbopMynMpoBaTh BBIBOJBI, BHOCHUTH PEKOMEHJAIMM U TPUHUMATHh aJIeKBaTHBIC
yIPaBJICHYECKUE PEIICHUS;

— BBINIOJIHEHUE KOHTPOJIbHBIX 33IaHUIN U 00CYKECHUE PE3YyIbTATOB;

— 00CYXXJICHUS 3aKOHOAATENIbHBIX, MPABOBBIX U HOPMATHUBHBIX aKTOB.

Bropas cocTaBisionas OEHUBAET YCTHBIN OTBET HA 3a4€TE U HE MOKET IPEBBIILIATH
60 6aIoB.

40 6as0B, MOIYYEHHBIE CTYJIEHTOM B TEUEHHE CEMECTPA, JOJIKHBI 03HAYaTh CAMYIO
BBICOKYIO XapaKTEPUCTHKY €ro paboThl. Takoi Oaml moixy4aroT CTyACHTHI, KOTOpPbIE Ha
NPAaKTUYECKUX 3aHATUSX CHUCTEMAaTUYECKHM IIOKa3bIBAIOT BBICOKUE pE3YJbTaThl MpHU
ompocax, MPOSBIISIIOT AKTUBHOCTh MPU OOCYKICHHH H3y4aeMbIX MpPOOJEeM, B IMOJHOM
00BbeMe BBITIOJHIIOT YYEOHYIO POrpaMMy, HE UMEIOT MPOITYCKOB.

MakcumalibHas OllEHKa OTBEeTa Ha 3auere oleHuBaeTcs B 60 OammoB. Kaxwrit
BOMNPOC B OMJIETE MMEET CBOIO JIOJII0 B OOIIEH OLIEHKE B 3aBUCHUMOCTH OT CIIOKHOCTH.
Hamnpumep, 3a nepBbIii TEOPETUUECKHI BOIIPOC MAKCUMAJILHO OLIEHUBaeTCs 15 06aos, 1Ba
CIeNYIOIIMX TEOPETUYECKUX BoIpoca oueHuBarorcs no 10 OGamwio, 3amaua —
MakcuMaibHO 15 0ayioB M MATH TECTOB — MO 2 0aia KaKIblil MPaBUJIBHO PEIICHHBIN
TECT.

bannbpHas cucteMa aTTecTanuu:

- ctyaeHT, nomyuuBmmii ot 50 mo 100 OamwioB, cuMTaeTCs aTTECTOBAHHBIM,
noxyuuBIuii ot 0 70 49 6aJI0B - HE ATTECTOBAHHBIM;

- CTyIeHT, mouy4uBIui oT 50 g0 69 0amioB, CYMTAETCS AaTTECTOBAHHBIM Ha
«YJIOBJIETBOPUTEILHOY;

- CTyHeHT, mony4uBIui oT 70 mo 85 OamioB, cUMTaeTCs aTTECTOBAHHBIM Ha
«XOPOIILIOY;

- cryneHt, noayumBmmii ot 86 mo 100 GamnmoB, cuuTaeTcss aTTECTOBAHHBIM Ha
«OTIIUYHOM.

Takum oOpa3om, eciii CTYJEHT 10 UToraMm paboThl B ceMecTpe Habupaet 21 Gam, a
10 UTOTaM MUChbMEHHON paboThl — 60 OasioB, To 0bmias cymma 81 Gai COOTBETCTBYET
OKOHYATENbHOM OLIEHKE 4 «XOPOILIO».

Ecnu cTyneHT mojomien K 3k3aMeHy ¢ oueHkoi 0 O6aiioB, TO mpu O0e3ynpedyHoM
KaueCcTBE MMCbMEHHOM 3K3aMEHAIIMOHHON pabOThl OH MOKET MOJYYUTh UTOTOBYIO OLICHKY
N0 JAaHHOW JUCUMIUIMHE ToJibko 60 0amioB, 4YTO COOTBETCTBYET OIICHKE
«YZIOBIIETBOPUTEIIBHOY.



O nmaHHOM MOJAXO0J€ K OLEHKE 3HAaHWU CTYACHTOB MpernoAaBaTelb UHPOPMUpPYET
CTYJCHTOB Ha IEpBOM CEMHMHApPCKOM (IpakTHueckoM) 3aHsATMM. Ha mnocnenHem
CEMHHAPCKOM 3aHSATHHM CTYJIEHTaM COOOLIAeTCsl OIEHKAa, KOTOPYI0 OHHU IOJYYaroT IO
uTOram paboThl B CEMECTPE.

CTyeHThl MOTYT YJIYYIIUTh CBOIO OLIEHKY IO UTOraM paboThl B CEMECTPE 3a CUET
OTpabOTKU NPOMYUIEHHBIX 3aHATUN WK MOTYYEHHBIX HEYTOBIETBOPUTEIBHBIX OLIEHOK Ha
cemMuHapax. Bwmecte ¢ Tem, Bce OTpabOTKM MOTYT OBITh OCYIIECTBIEHBI B
KOHCYJIbTALIMOHHBIE THU B MIEPUOJI HE 00Jiee IBYX KOHCYJIbTALMI ¢ MOMEHTA MOJYyYECHHS
OLICHKH «HEYJOBJIETBOPUTEILHO» WM MPOIyCcKa 3aHATHH. Tonbko B ciaydae OOJe3HU
CTYJCHT MOXET 0TpabaThIBaTh MPOMYCKH B 00Jiee MO3HUE CPOKH.

OTtpaboTKa NPOMyCKOB, HMEBLIMX MECTO IO MPUYHUHE padOTHI CTYJIEHTOB BO BpPEMS
3aHATUN, HE TOIIyCKAETCS.

7. ®OHJ OLEHOYHBIX CPEICTB AJIs NMPOBeJeHHUs NMPOMEKYTOYHOH aTTeCTALUU
00y4aromuxcs mo JMCUMILIHHE

7.1 IlepeyeHb KOMIETEHUMH € YKa3aHMEM HMHAMKATOPOB MX JOCTHKEHHUS B
npouecce 0CBOCHUA 00pa3oBaTeJIbHOM MPOrPaMMbI

[lepeuenb KoMmeTeHUMH, (OPMUPYEMBIX B MPOLECCE OCBOCHUS TUCUUILIMHBI,
comepxkurcs B pasgene 2 «llepedeHp 1IaHUPYEMBIX pE3YyJbTATOB OCBOEHUSA
00pa3oBaTeIbHOM MPOTrpaMMBbl (TTepeueHb KOMIIETEHIINI) ¢ YKa3aHUEM UHJIUKATOPOB UX
JOCTHKEHHUS U IJITAHUPYEMBIX PE3YyJIbTaTOB OOYUYEHHUS MO JUCIUTIIHE.

7.2. TunoBble KOHTPOJIbHBbIE 32JJaHNsI UJIM HMHble MaTepPHUAJIbl, HEOOXOUMBbIE
JJISl OLIEHKHM WHANKATOPOB JOCTHKEHUSI KOMIIETEHIMH, YMEHUU U 3HAHUM

HaumenoBanue IIpumepsl 3a1aHUH NI OUEHKU MHAMKATOPOB J0CTH/KEHUS

KOMIIeTEeHI U KOMITIeTEeHIHI
YK-4 1. Mcnoaib3yeT 0OCHOBHBIE METOABI H CPEACTBA MOJTy4YeHUs,
CnocoOHOCTb npeacTaBJieHNsl, XpaHeHUs U 00padoTKH TaHHBIX.
UCIIOJIb30BaTh 3ananue 1.
MIPUKJIIAHOE Hanummre ckpunt Ha Python o6pabatbiBaromuii TEKCTOBBIN (aiin Taxk,
IIPOrpaMMHOE YTO B HEM BCE 3a-TJIaBHbIE OYKBBI IPe0Opa3ytoTCcsi B CTPOYHBIE. .
obecrieueHue npu 3aganmue 2.
peleHnn Hamummre ckpunt Ha Python oGpabarbiBaroimunii TEKCTOBBIN (aiin u
npodeccuoHaNbHbIX MOJIy4YE€HHUE Ha €r0 OCHOBE CJIOBAps, KIIFOYaMHU SIBJISIOTCS CJI0OBA TEKCTA, a
3a1a4y 3HAYEHUSMHU KOJIMUYECTBO BCTpeuaeMocTH ciioB. CoxpaHute B (paiine

CSV.




2. JlemoHcTpupYeT BJiajeHHe NPo¢ecCHOHATbHBIMU MAKeTAMHU
NMPHUKJIATHBIX IPOrPaMM.

Ycranoute naker Anaconda 3amycrute nporpammy Jupyter Notebook
COCTaBbTE TECTOBBIN Ko Ha Python.

Ucnons3ys nporpammy Jupyter Notebook coctaBeTe ko1 Ha Python,
OINpEAEIAIOIINI CYIIIECTBOBAHUE TPEYTOJIBHUKA 110 TPEM 33JaHHBIM
JUTMHAaM cTopoH. Ecnu cyiecTByer, TO onpeAenuTh ero THII.
Hcnonb3yiiTe 6ubanorexy math.

3. BrbiOupaer Heo0X0aMMOe NPUKJIAJHOE POTPAMMHOE
ol0ecreyeHue B 3aBHCHUMOCTH OT peliaeMon 3a1a4m.
3ananue 3.
Bri6epute Oubnuorexy Python anst paboTsl ¢ MaccuBamu. Beimonnute
IIPOrpaMMHBIN KO OMHAPHOI'O MOUCKA JIAaHHbIX.
Bribepure 6ubnmoreky Python ass XsmmpoBaHus 1aHHBIX. BeimomHuTe
IIPOrpaMMHBIN KO OBICTPOro MOMCKA TEKCTOBBIX CTPOK.
4. Hcnoab3yeTr NpuKJIagHOe IPOrpaMMHOe obecriedeHue s
pelIeHUs] KOHKPETHBIX NPHUKJIAJIHBIX 32/1a4.
3aganue 4.
Ycranosure naker Anaconda 3amycrute nporpammy Jupyter Notebook
COCTaBbTE TECTOBBIN K01 Ha Python.
Peanusyiite nporpammy Ha Python koTopoil B kauecTBe aprymeHTra
KOMaHJHOHU cTpoku nepenaercss uMmsa CSV-¢aiina, B nepBoM cToiidle
HAXOJATCS YUCIIa, KOTOPBIE HEOOX0UMO OTCOpTHPOBaTh. [Iporpamma
CO3J1aeT HOBBIH (paii1, B KOTOPOM MEPBBIN CTOJIOEI] OTCOPTUPOBAH.




VYK-10 Cioco6HOCTB 1. Yerko onuchIBaeT COCTAB M CTPYKTYPY TpeOyeMbIX JAHHBIX U

OCYLIECTBIIATH MTOUCK, HH(POPMALHH, TPAMOTHO peaju3yeT Npouecchl ux coopa,
KPUTHYECKH 00padoTKN U HHTEepIpeTANNHU

aHaAJIN3UPOBATh, BrinonnuTe 00paboTKy TEKCTOBOTO (haityia, B KOTOPOM 3a(hUKCHPOBAHBI
000011aTh 1 (bakThl IPOIaK, HEOOXOAUMOTO JJIS TTOACYETa CyMMAPHBIX MPOJIAXK IO
CUCTEMATHU3UPOBATh pa3-IM4HBIM reorpaduueckum nojapasaenaeHusM ¢pupmel. Ha ocHoBe
uH(pOpMaIHIO, MOJTy4EeHHBIX TaHHBIX cocTaBbTe CSV (aiin, XpaHsmuii momryyeHHbIe
HCII0JIb30BATh [PE3YJIBTATHL.

cucteMHbIN moaxon st |Onummre cTpykrypy CSV (aitna ¢pukcupyromero GpaxTsl Ipoaax,
pELICHNUS TOCTABJIEHHBIX [HEOOXOANMOTrO JUIS MOJCYETa CYMMApPHBIX MTPOIAXK MO Pa3IHYHBIM
3ama4 reorpapuuecKuM MoaApa3aeaeHusIM QUPMBI.

2. O00CHOBBIBAET CYNIHOCTH NMPOUCXOIAIIET0, BHIABJISIET
3aKOHOMEPHOCTH, IOHUMAET NMPUPOAY BapHadeTbHOCTH
OnumuTe 3aKOHOMEPHOCTH/BAPHAOEIbHOCTh B CHHTAKCHYECKUX
KOHCTpYKIUAX Python st paboThl CO CIUCKaMU M CIIOBApSIMHU.
OrnpenenuTe KOJTMIESCTBO JICMEHTOB CITUCKA, 3HAYCHUS KOTOPBIX
COBIAJIAIOT C KJIOYaMHM 3a/IaHHOTO CJIOBAps M KOJIMYECTBO JIEMEHTOB
CITUCKa, 3HAYCHHS KOTOPBIX PABHBI 3HAYCHHSIM B CJIOBape.

3. @opMy./upyeT NPU3HAK KIaccHPUKALMM, BbIIEISET
COOTBETCTBYIOLIHE €My I'PYIIbI O/THOPOJHBIX «00bEKTOBY,
uaeHTHGUIHMPYeET 001IHe CBOICTBA 3JIeMeHTOB 3THX Py,
OlIeHUBAaeT MOJIHOTY Pe3yJIbTAaTOB KJIaccupuKanum,
NMOKa3bIBaeT NPUKJIAJHOE Ha3HAYeHHe KIacCHPUKATMOHHBIX
rpyImi.

OnumuTe MoIXoAb! Hemoib3yeMble B Python aist rpynmupoBku
(yHKLNH, OPUEHTUPOBAHHBIX HA 00Pa0OTKY OAHOTHITHBIX OOBEKTOB U
perieHne OJU3KUX 3a1ad.

BrinonHuTe KilacCU(PUKALKIO C UCTIONb30BaHHEM OMHAPHOTO JIepeBa.
OreHuTe KOJMYECTBO Olepaluii U riyOuHy JiepeBa

4. T'paMOTHO, JOTUYHO, APTYMEHTHPOBaHO (popMuUpYyeT
coOCTBEeHHbIE CykKIeHUsl U oleHKU. OTim4aeT GaKkThl OT
MHEHHUIi, HHTePIpeTalHii, OIEHOK U T.J. B PacCyKIeHUsX
APYrUX YYACTHHKOB J1eSIT€TbHOCTH.

ChopmupyiiTe COOCTBEHHBIE CYKIEeHUS 0 TpuMeHUMOoCTH Python mist

peIIeHus 3a/1a4 MallTHHHOTO O0Y4YEeHHUS.

BrimotHUTE 337a9y TOCTPOSHHUSI OMHAPHOTO JIepeBa ABYMS CITIOCOOAMU:

HA OCHOBE CITMCKOB U HA OCHOBE Y3JIOB M CChUIOK. OTIeHHUTe

P PEKTUBHOCTH PabOTHI KaXI0TO CIIocoda

5. ApPryMeHTHPOBAHHO M JIOTUYHO MPEACTABJISIET CBOK) TOUKY
3peHHsl MOCPEICTBOM H HA OCHOBE CHCTEMHOI'0 ONMCAHUS.

ChopmynupyiiTe 3aga4u 1o 00pab0OTKEe MaCCUBOB, KOTOPBIE BBl CMOXKETE

PELIUTH Ha OCHOBE si3bIKa Python

BbICKa)KUTE CBOIO TOUKY 3peHHUs 0 puMeHUMOocTH Python mist coznanus

KPYITHOUN KOPIIOPATUBHOM TPaH3aKIIMOHHOW CUCTEMBI Ha S3BIKE

nporpamMmmupoBanus Python.

IIpumepHbIe BONPOCHI 1JI MOATOTOBKH K 3a4eTy
1. IlpucBoenne mo cchuike W Mo 3HadeHuto. Creuuduka co3naHus OOBEKTOB U



npucBoeHuss B Python, ocobennoctu Python B cBs3M C pacnpocTpaHEHHO-CTHIO
UCIOJIb30BAHUSI HEU3MEHSIEMBIX TUIIOB.

2. Cpoenuduka TUNOU3ALUM B SI3bIKaX MPOrpaMMHUpPOBaHUS (pa3UYHbIC aACIHEKThI
tunuzaium). Peanuzanus tunuzanuu B Python.

3. Opranusanus BetBienuit B Python. Mnctpyxkius if...else. MHOeCcTBEeHHBIN BHIOOP.
4. Huxnel B Python, pabota u ycTpoiicTBo nukia for, TMmMM4YHOE IPUMEHEHHUE range U
enumerate B 1ukJie for.

5. Huxumer B Python, pa6oTa u ycTpoiictBo nukina while. Opraau3aius 6€CKO-HEUHOTO
[HKJIA, aBAPUHMHOE 3aBEPIICHUE [IUKIIA.

6. Crucku B Python. OOpamienrne k saeMeHTaM CIHCKa U co3daHue cpe3oB. O0Xon
CIIMCKA U MTOUCK 3JIEMEHTOB B CIIUCKE.

7. KiroueBble omnepanuy, MNPOBOAAIIME K H3MEHEHUIO CHHCKAa M MOPOXKIAIOIINE
M3MEHEHHBIE CIIUCKHU, KOMMPOBAHUE CIIUCKOB.

8. CnoBapu B Python. UtepupoBanue no cioBapsm, IpeoOpa3oBaHre MEXTY CIOBAPSIMU
u ciiuckamu B Python. Onepanuu ¢ npesncraBieHUsIME ClI0Ba-pei.

9. Onepannu co caoBapsIMH, YUYUTHIBAIOIIME BO3MOKHOE OTCYTCTBHE Kitoya. Onepanuu
MHOTO3JIEMEHTHOTO M3MEHEHHUs ciioBapeil. Onepanuu no3jae-MEeHTHOTO U3BJICUCHUS U3
CJIOBApS U UX MCIOJb30BAHKE.

10. MuoxectBa B Python. OcHOBHBIE CITOCOOBI CO3AaHUS, MOMYUYEHUS U H3ME-HEHUS
3HaueHuil. O6Xoa MHOXECTB. BbINOIHEHNE OCHOBHBIX OIEpalfil ¢ mapoil MHOXECTB B
Python.

11. Koprexu B Python. Otnuums kopTtexeil or cnuckoB. PacnakoBka M yacTU4-Has
pacraKkoBKa KOPTEXKEM.

12. BeipaxkeHus reHepaTtopbl U reHepaTtopsl cnuckoB B Python. Mcnonbs3oBanue ycnoBuit
B reHepaTopax.

13. ®yHKMU cTaHAAPTHON OMOIMOTEKH AJisi pabOThl C KOHTEUHEPAMU.

14. O6bsaBnenue u Bb3oB (GyHKmu B Python. [TapameTpsl GpyHKIIMU cO 3HAYE-HUEM TI0
YMOJYaHUIO0 U KOMMEHTHUPOBaHUE (PYHKIIUH.

15. ®ynknus. [Honyyenue napopmannu o Gyakuu. CrocoObl epenayu mapa-MeTpoB
IIPY BBI30BE (QYHKIIUU.

16. Ilepemaua mnepeMEHHOro KOJIMYECTBA MapamMeTpoB (MMEHOBAaHHBIX U HE HUMe-
HOBaHHBIX) B yHKImu Python.

17. Bb30B (h)yHKIMH C MO3UIMOHHBIMHM IapamMeTpaMH, HaXxOJSIIMMHCS B CIHUCKE, U
MMEHOBAaHHBIMU MapaMeTpaMu, HaXOIAIUMHUCS B CIIOBape.

18. CuHTakcuC W ceMaHTHKa OOpabOTKH MCKIIOYUTENbHbIX cuTyauuid B Python.
Co3znanue noib30BaTENbCKUX UCKIIOUEHUN U MHCTPYKIIMS assert.

19. bazoBble onepauuu aist padotsl ¢ (aitnamu B Python. Mcnons3oBanne HHCTPYKIIUU
with ... as Ha npumMepe paboThI ¢ Daitamu.

20. CSV ¢aiinel. Metoab! u dyHkiuu padotsl ¢ CSV daitnamu.

21. bunapusbie ¢aiinsl. MeTonbl 1 GyHKITUN pabOThl ¢ OMHAPHBIMU (DaiiyiaMHu.

22. Monymu B Python m ux otnuume ot ckpuntoB Python. BapuanTel cuHTakcuca
MUMITIOPTa MOJYJISt 1 OOBEKTOB MOIYJISL.

23. IlpuMeHeHne UMIOPTUPOBAHHBIX 00BbEKTOB. [lopsamok moncka moayneit u crienuduka
UX 3arpy3Ku. 3arpy3kKa MOayJiei U3 TiI00aIbHOTO PENO3UTOPHSL.



IIpumepHbIe BONPOCHI I MOATOTOBKH K IK3aMEHY

1. Konnernuus kinacca u oowbekra. [Ipuniunel u mexanuzmel OOI.

2. OObsBIEHUE KJIacca, KOHCTPYKTOP, CO3JaHUEe 0OBEKTOB U OJJMHOYHOE HACIIEJOBAaHUE
B Python. Ynpasnenue noctynom k arpudyram kiacca B Python.

3. [lonumopdusM u yTuHas TUIIM3ALUS U TPOBEpKa MPUHAIICKHOCTA 00BEKTa K KIIACCy
B si3bIKe Python.

4. Metojbl KJIaccOB M CTaTHYECKUE MepeMeHHble U MeToAbl B Python. Cnenuanbhbie
METOABl ISl HKCIOJIb30BAaHUSA IOJB30BATEICKUX KJIACCOB CO  CTaHAAPTHBIMU
orepaTopamu 1 (PyHKIHAMHU.

5. OcHOBHBIE BO3MOXHOCTH, TOJJCPKUBAEMbIE (PYHKIIMOHAIBHBIMU  SI3BIKAMU
nporpamMmupoBanud. [logaepxka 31eMeHTOB (PYyHKIIMOHAIBHOTO MPOTPaMMHUPOBAHUS B
Python.

6. KoHuenuus «QyHKIUU — rpakjaHe IEpPBOro KJacca» B SA3bIKE MPOrpaMMHUPOBAHMS,
nojasiepkka 3toi kouneniuu B Python. Cnemuduka nsmOaa-dynkuuii B Python ux
BO3MOXHOCTH U OrpaHUuYeHus. TUIHYHBIE CLIEHAPUU UCTIOIb30BaHUS JISIMO1a-PyHKITUH
B Python.

7. I'mobanpHble U TOKAJIbHBIE IEpEMEHHbIE B PYHKIMAX Ha puMepe Python. [ToGounsie
7 PexTh BbI30Ba PYHKIIUN U UX TOCIEACTBUS.

8. BnoxxeHHble (YyHKIIMM U 3aMbIKaHus, crienuduka peanusanuu B Python.

9. ®yHKIMH BBICHIETO MOPAJIKA U AeKopaTopsl B Python.

10. Konuenuus map/filter/reduce. Peanuzauust map/filter/reduce B Python u npumep nx
HCIIOJIb30BaHUS.

11. Uteparopsl B Python: BcTpoeHHbBIE UTEPATOPHI, CO3JAHHE COOCTBEHHBIX UTEPATOPOB,
TUIIMYHBIE CITOCOOBI 00X0a UTEPATOPOB U MPUHIMUI UX pa-00Thl. BcTpoeHHble GyHKIIMN
JU1sl pabOTHI C UTEPATOPAMH M BO3ZMOXKHOCTH MOJTYJIS itertools.

12. ®yHKUIMY reHepaTophl U BEIPAKEHUS T€HEPATOPhI: CO3[JaHuE U MpuMeHeHue B Python.
13. Crneuuduika MaccuBOB, KaK CTPYKTyp MaHHBIX. J[MHaMuueckue MacCHBBI —
cnierupuka padoThl, CIOXKHOCTH orneparuii. Crienuduka padota c array B Python.

14. AOcTpakTHasi CTpPYKTypa JaHHBIX CTEK U OdYepeqb: 0a30Bbie U pPACIIUPEHHBIC
OIlepaLlH, UX CI0KHOCTb.

15. Cnenuduka peanusaluyd U CKOPOCTH OCHOBHBIX OINepanuil B odepeau Ha 0Oasze
MacCHBa U CBSI3aHHOT'O CITMCKA.

16. CBsA3aHHBIE CHOUCKU: OJHOHAMNPABJICHHBIE K JIBYHANpPaBJICHHbIE — MPUHLHUI
peanu3auuu. CpaBHEHHE CKOPOCTH BBIIIOJHEHHS OCHOBHBIX ONEpalvil B CBS3aHHBIX
CIUCKAX U B JUHAMUYECKOM MAaCCHUBE.

17. JlepeBbsi, co3laHue AEPEBBHEB C MOMOIIBIO CTPYKTYPhI CIIUCOK, Y3JIOB U CCBHI-JIOK.
Oneparuu ¢ nepeBbsimu. O0xon nepena

18. Anroput™M 0OMEHHON COPTUPOBKH, CIOKHOCTH COPTUPOBKH U BO3MOKHO-CTH TIO €€
YIIYYILIEHHIO.

19. AnropuT™M COPTHPOBKH BBIOOPOM, CIIOKHOCTH COPTHUPOBKH M BO3MOXKHOCTHU TIO €€
YIYUYLIECHHUIO.

20. ANroput™M COPTUPOBKU BCTaBKaMH, €r0 CIOKHOCTh. AJITOPUTM OBICTPOTO MOUCKA B
OTCOPTUPOBAaHHOM MaccuBe. CJO0KHOCTh TIOMCKa B OTCOPTHUPOBAH-HOM U HE
OTCOPTUPOBAHHOM MAacCCHUBE.

21. Anroputm coptupoBku lllenna, CIOXKHOCTH COPTHPOBKH M BO3MOXXHOCTH IO €€



YIIYUYUIECHUIO.

22. Aaroput™m OBICTPOIl COPTHUPOBKH, CIOKHOCTH COPTUPOBKU M BO3MOXKHOCTHU TIO €€
YIIYYILIEHHIO.

23. AITOpUTM COPTUPOBKH CIHUSIHUEM, CII0KHOCTh COPTUPOBKH.

Ilpumep ounema 0na IK3amena.
DeepajibHOE TOCYAAPCTBEHHOE 00pa3oBaTe/ibHOE OKOIKETHOE YUpeKIeHue
BbICIIEro 00pa3oBaHust
«®unancoBblii yuuBepcuret npu IlpasureabcrBe Poccuniickoii ®egepanum»
(ApocaaBckuii puanan OUHYHHBEPCUTETA)

Kadenpa «3xoHOMIKA ¥ PUHAHCHD)

JucuunnuHa «AJITOpUTMBL U CTPYKTYPHI IAHHBIX B si3bike Pythony
Ounuan ApocnaBckuid

®opma o0yuenuss Ounas

Cemectp 2 Hanpasnenne 38.03.01 «3koHOMUKAY

[Ipoduns «busHec-apXUTEKTYpa U aHATUTHUKA»

3K3AMEHAIIMOHHBIN BUIET Nel

No Bormpocer 6unera MaxkcumanbHbIN

/1 Oamn

1 Crienm¢puka TUIU3AIUH B SI3bIKaX MPOrpaMMUPOBAHUS (pa3INuHbIe 20 6amioB
acmeKThl Tunu3anun). Peanusanus tunuzamun B Python .

2 B ctpoke copepxatieil mociaea0BaTeNbHOCTh CJIOB, Pa3eIeHHbIX 20 6amioB

3aIAThIMU YIQJIUTh BCe HeUeTHBbIE ciioBa. OTBET MPEICTABUTh B BUJIE
ctpoku. [Ipumep: crpoka 'SIX,SEVEN,EIGHT,NINE,TEN' Gyner
npeobpasosana B: 'SIX,EIGHT, TEN".

3 Co3naTh HepapXxuio KIaccoB sl GPYKTOB, MPOJIAIONIUXCS B Mara3uHe. 20 G6amoB
Hepapxus 1omkHa coepkaTh He MeHee 3 KinaccoB. OOBEKTHI TOJHKHBI
coJiepKaTh He MeHee 2X aTpuOyTOB U 2X METOAOB. Peanun3oBaTh
MEXaHU3M aBTOMAaTHYECKOr0 MOJICUeTa KOJIMYECTBA BCEX CO3AaHHBIX
(GPYKTOB M aBTOMAaTHYECKOTO MTPUCBOCHUS KAXKIOMY (DPYKTY YHH-
KasbHOTO HaeHTH(HKaTOopa. Heo0X011MMo 3armoHNUTh CITHCOK
MPEICTaBUTENISIMU BCEX KJIaccoB (Bcero He MeHee 10 00beKTOB) 1
POJIEMOHCTPUPOBATH pabOTy CO3AaHHOTO MEXaHH3Ma.

IToaroroBun
Mopo3zos 1.A.
Yr1Bepxaaro:
3aBenyromuit kadenpoit Cupotkus C. A.
«DKOHOMHKA U (PUHAHCHDY [Hara 2024 1.

7.3. CooTBeTcTBYIOLIME NPUKA3bl, PACHOPSKEHHUSA PEKTOPATa 0 KOHTPOJIE
YPOBHSI OCBOCHH S TUCIHUIJIMH ¥ () OPMUPOBAHHOCTH KOMIIETEHI[UI CTY/1€HTOB.
[Tpuka3 ot 01 okts0psa 2024 roga Ne2187/0 «O6 yrBepxknenuu llomoxenus o
OPOBEICHUH TEKYIIEro KOHTPOJS YCIEBAEMOCTHM W MPOMEXKYTOYHOM arTecTraluuu
CTYJEHTOB, O0y4aloIuXcs M0 00pa30BaTENbHBIM MPOrpaMMaM BBICIIETO 00pa30BaHUS B
®uHaHCOBOM YHUBEPCUTETE, pa3sMElIEeHHbBIN o CCBLIKE:



https://www.fa.ru/upload/iblock/845/yqw4viOgi212lvu9775btm4rz6p19b0z/Prikaz-
2187 0-0t-01.10.2024.pdf

8.IlepeyeHb OCHOBHOW ¥ JONOJHUTEJIBHOW Y4eOHOW JHUTEpPaTyphl,
HEe00X0AUMOi /I OCBOCHUSA TUCUHMUILIMHBI

OcHoBHas quTEpaTYpA ©

1. 'ypuxos, C. P. OCHOBBI aJIrTOpUTMHU3AIUH U ITporpaMMupoBanmsi Ha Python: yaeGHoe
nocobue / C. P. I'ypukoB. — Mocksa : UHOPA-M, 2022. — 343 c. — (Boicuiee
oOpazoBanue: bakanaspuar). — 9bC ZNANIUM.com. - URL:
https://znanium.com/catalog/product/1356003 (nata o6pamenus: 16.05.2023). — Tekct
: DJIEKTPOHHBIN.

2. lllenyapko, B. M. A3bik nporpamMmMupoBaHusi BEICOKOTO ypoBHs Python. dynkium,
CTPYKTYpPbI JaHHBIX, JOMOJHHUTENIbHbIE MOIYJH: YdeOHoe nmocodue / B. M. lllenyabko;
FOxHbI# henepanibHblil yHUBEpCHUTET. - PocToB-Ha [lony; Taran-por : M3gaTenbcTBo
HOxHoro dhenepansHoro ynusepcuteta, 2017. - 107 ¢. — 9bC ZNANIUM.com. - URL:
https://znanium.com/catalog/product/1021664 (nara o6-pamenus: 16.05.2023). — Tekct
: DJIEKTPOHHBIN.

JlonoJiHUTeIbHAS JIUTEepaTypa:

3. CeBepeHnc, U. Benenue B nporpammupoBanue Ha Python / Y. Cesepenc. — 2-e u3n.,
uctp. — Mocksa : Haunonanensiii OTkpeiTeiid YHuBepcuteT «AH-TYUT», 2016. —
231 c¢. — DOBC VwuuBepcuterckas  Oubmuoreka online. —  URL:
https://biblioclub.ru/index.php?page=book&id=429184 (mara oOpalleHus:
16.05.2023). — TekcT : 3JIEKTPOHHBI.

9.1lepeyeHnb pecypcoB MH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«/HTepHeT», HeOOXOAUMBIX /IJIsl OCBOEHHSI JUCIHUILIUHBI

I. Pylru 1.09 [Dnektponsslii pecypc]: cait. — Pexum  gocrymna:
https://pypi.python.org/pypi/pylru.

2. Python Data Analysis Library [DnekTponHsiii pecypc]: caiit. — Pexxum mo-cryma:
http://pandas.pydata.org/.

3. Python Documentation [DnekTpoHHBIM pecypc]: caiiT. — Pexum moctyma:
http://python.org/doc/.

4 Python Standard Library [DnexktponHbiéi pecypc]: calT. — Pexum goctymna:
https://docs.python.org/2/library/.

5. Scikit-learn Machine Learning in Python [OnekTponHsliii pecypc]: caiiT. — Pe-xxum
noctyma: http://scikit-learn.org.

6. OdunuanbHblii caT npoaykTa https://www.python.org/.

7. Ilopran ®uHaHcoBoro yuusepcutera http:// www.fa.ru/.

8. Karamor kypcoB MHWurepuer VYuuBepcutera HWHpopmarnmonHsix TexHomorui
http://www.intuit.ru/.

9. The Python Tutorial // https://docs.python.org/3/tutorial/index.html.


https://www.fa.ru/upload/iblock/845/yqw4vi0gi21glvu9775bfm4rz6p19b0z/Prikaz-_2187_o-ot-01.10.2024.pdf
https://www.fa.ru/upload/iblock/845/yqw4vi0gi21glvu9775bfm4rz6p19b0z/Prikaz-_2187_o-ot-01.10.2024.pdf

10. The Python Standard Library // https://docs.python.org/3/library/index.html.

11. SciPy // http://docs.scipy.org/doc/scipy/reference/.

12. NumPy User Guide // http://docs.scipy.org/doc/numpy/user/index.html.

13. Dnexkrponnas 6ubnuorexa @uHancoBoro ynusepcurera (Ob) http://elib.fa.ru/.

14. DnexrponHo-6ubmmuoreynas cuctema BOOK.RU http://www.book.ru.

15. DnexTpoHHO-OMOIMOTEUHAs CUCTEMA « Y HUBEPCUTETCKasi OMOInoTeKa OH-JIAMH»
http://biblioclub.ru/.

16. DnexTpoHHO-OMOIMOTEYHAsI cucTeMa Znanium http://www.znanium.com.

17. DnexTpoHHO-OMOMOTe Has cucTeMa m3natenscTsa «FOPAMTY https://urait.ru/.
18. DNEeKTPOHHO-OMOIHOTEUHAs cucremMa U3/1aTeIbCTBA [Ipocnekr
http://ebs.prospekt.org/books.

19. DnekrponHo-OubOMMOTEYHAsA cUCTeMa u3aaTenbeTBa «Jlauby https://e.lanbook.com/.
20.  DOmnekTtpoHHas  OumOmmoreka  M3gatenbckoro  goma  «I'pebeHHUKOBY»
https://grebennikon.ru/.

21. lenosas onnaitH-6udamorexa Alpina Digital http://lib.alpinadigital.ru/.

22. Hayunas snektpoHHas omoimoreka eLibrary.ru http://elibrary.ru.

23. HartmonanwHas 3aeKkTpoHHast OnbmuoTeka http://H36.pd)/.

24. CIIAPK https://spark-interfax.ru/.

25. becruiaTHbli Kypc «OCHOBBI Python-pa3paboTku.
https://practicum.yandex.ru/python-free/

26. IlporpammupoBanue Ha Python. https://stepik.org/course/67/promo

10. MeToguyeckue ykazanusi JJs1 00y4aOIIMUXCS 110 OCBOECHUIO U CIUIINHBI

HaumenoBanue Ton MecToHaxoxaeHue MaTeprana
METOJUYECKUX MaTepHaioB YTBEPAK] (cchutka Ha calT Qurana)
JUTSL 00yJaroIuXCs eHUS
Mopo3zos 1.A. Meronuueckue https://cloud.mail.ru/public/CnoV/cYBRvyAHR

PEKOMEHJIAIMHY TIO BHITIOITHEHHIO
KOHTPOJIBHOM Pa0OTHI 110 TUCIIUTUINHE
«AJITOPUTMBI U CTPYKTYPHI TaHHBIX B 2025
s3pike Python» ans crynenros,
00yJaronmxcs Mo HaNpaBJIeHHUIO
nonroroBku 38.03.01 «DxoHOMUKAY.

IIpuka3z ®uHyHHUBEpCUTETA OT https://www.fa.ru/upload/iblock/dc2/a5qpi6gb0k016iz0
14.05.2021 r. Ne 1040/0 «O0 1c4g9y1cv5x35ey3/Prikaz- -1040 o-ot-
YTBEPKIACHUU METOAUYECKUX 11.05.2021.PDF

pPEKOMEH AU 110 TIJIAHUPOBAHUIO U
OpraHu3alMK BHEAYIUTOPHOU
CaMOCTOSITETIbHOM padOoThI CTYACHTOB
1o 00pa3oBaTeIbHBIM IPOrpaMMam
OakamaBpuaTa ¥ MarucTpaTypsl
DUHAHCOBOM YHUBEPCUTETE

11.IlepeyeHr HMHMPOPMANMOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX TPH
OCYLIEeCTBJICHMH 00pa30BaTeJLHOr0 Mpouecca M0 IMCHUILIMHE, BKJOYas
nepeyeHb HeO0XOAMMOr0 TMPOrPaAMMHOr0 obOecrnedyeHusi U HHGOPMANMOHHBIX
CIIPABOYHBIX CHCTEM


https://cloud.mail.ru/public/CnoV/cYBRvyAHR
https://www.fa.ru/upload/iblock/dc2/a5qpi6qb0k0l6jz01c4g9y1cv5x35ey3/Prikaz-_-1040_o-ot-11.05.2021.PDF
https://www.fa.ru/upload/iblock/dc2/a5qpi6qb0k0l6jz01c4g9y1cv5x35ey3/Prikaz-_-1040_o-ot-11.05.2021.PDF
https://www.fa.ru/upload/iblock/dc2/a5qpi6qb0k0l6jz01c4g9y1cv5x35ey3/Prikaz-_-1040_o-ot-11.05.2021.PDF

11.1 KoMIIIeKT JUIIEH3MOHHOTO ITPOTPAMMHOTO 00€CTICUCHHUSI:

1. [TakeT opUCHBIX TpOrpaMM.

2. AutuBupyc Kaspersky.

3. Huctpubytus Python Anaconda (cBo6onHo pacnpoctpansemoe [10).
4. bpaysep Google Chrom.

5. QainioBei MmeHemxkep Far.

11.2 CoBpemennbie mnpodeccrHoHanbHbe 0a3bl JaHHBIX HHH()OPMAIIMOHHBIC
CIIPaBOYHBIE CUCTEMBI:

1. UnpopmanimonHo-npaBoBas cuctema «I'apanty.
2. UnpopmannonHo-npasosas cucteMa «KoncynpranT [lmrocy.
3. DnektponHas sHuMKIoneaus: http://ru.wikipedia.org/wiki/Wiki

4.CucreMa KOMIUIEKCHOTO packpbiTusi uHpopMaumu «CKPHUH» -
http://www.skrin.ru

11.3 CeptrduuupoBaHHbie IPOrpaMMHBIE U allllapaTHbIE CPEACTBA 3AIUTHI
nHpopMalK HE MPETyCMOTPEHO

12.0nucanue MaTepHaJIbHO-TEXHHMYECKOH 0a3bl, HeOOXOAUMOM JIst
OCyIIIeCTBJICHHS] 00Pa30BaTEJIbHOI0 MPOLECCa MO AMCIHUIINHE

MartepuanbpHo-TexHHUeckass 0as3a, KOTOpoW pacronaraet SpocinaBckuil ¢uiman
OUHYHUBEPCUTETA: Ay JUTOPHBIN (HOH/I, KOMITBIOTEPHBIC KJIACCHI U JIP.

JleKIIMOHHBIE W TPAKTHUYECKUE 3aHATUS TPOBOJAATCS B MYJIbTUMEIHITHBIX
aynuropusix (uimana, a Takke B 000pyI0BaHHBIX KOMIBIOTEpAMU U MYJIbTUMETUNHBIM
000pyIoBaHUEM Kjlaccax.

[Tpodeccopcko-nenaroruaecKuii COCTaB 3HAKOMUTCS c MICUXO0JIOTO-
(U3UOIOTHYECKUMU OCOOCHHOCTAMH O0YYAIOIIUXCS MHBAJIMIOB U JIUI] C OTPAaHUYEHHBIMU
BO3MOXXHOCTSIMU 3710pOBbs. [Ipr HEOOXOIUMOCTH OCYIIECTBISCTCS JIOMOJHUTEIbHAS
MOJACP)KKA TMPENoJaBaHusl ThIOTOPAMH, IICHUXO0JIOTAaMHU, COLUUAIBHBIMU DPaOOTHUKAMH,
MPOMIEIIINMHA MOATOTOBKY aCCUCTEHTAMH.

B cooTBercTBHM C METOAMYECKMMHU pekoMeHaanmusMu MunoOpHayku Poccun
(yrBepxaensr 08.04.2014 No AK-44/05BH) B Kypce MpENIoNaraercs HCIOIb30BaTh
COIMAIbHO-aKTUBHBIE M pedJICKCUBHBIE  METONIBI  OOYy4YEHUsS,  TEXHOJIOTHHU
COIMOKYJIBTYPHOH peadWImMTaiuu C 1eJIbl0 OKa3aHWsS TIOMOIM B YCTAHOBIICHUU
MOJTHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUH C JPYTMMHU CTYAEHTaMH, CO3JaHUU
KOM(OPTHOTO TCHUXOJIOTHYECKOTO KIIMMaTta B CTylaeHdeckod rpymme. I[logbop wu
pa3paboTKa y4eOHBIX MAaTEPUATIOB MPOU3BOIATCS C YUETOM IPEIOCTaBICHUS MaTepHalia B
pazuuHbIX ¢dopmax: ayaualbHOW, BHU3yaJIbHOM, C HCMOJb30BAHUEM CHEIMaTbHbIX
TEXHUYECKUX CPEJICTB U MHGOOPMAIIMOHHBIX CUCTEM.

OcBoenue aucuumuiMHbl jgunamu ¢ OB3 ocymiecTBisieTcss ¢ HMCIOIb30BAHUEM
CpencTB 00y4yeHusi OOLIEro M CHEHMAIbHOIO Ha3HauyeHUs (IEePCOHAIBHOTO H



KOJUJIEKTUBHOTO UCIIOJIb30BaHUS). MarepuanbHO-TEXHUYECKOE o0ecrnieueHne
peIycMaTpUBAET MPUCIOCOOIEHUE ayAUTOPHI K Hy>k1aM jinil ¢ OB3.

®dopma npoBeEHUS aTTECTALMU ISl CTYJIEHTOB-UHBAJIUIOB YCTAHABIMBACTCS C
y4€TOM HHJIMBHUIYAJIBHBIX MCUXo(pu3nueckux ocodeHHocreil. [ns ctynentoB ¢ OB3
peIycMaTpUBAETCs TOCTyIHAs (hopMa MPeTOCTaBICHUS 3a/1aHUi OLICHOUYHBIX CPEJICTB, a
UMEHHO:

— B T€YaTHOM WIM 3JEKTPOHHOM (opme (Uil JHIl C HApyLIEHUSAMU OIOPHO-
JIBUTAaTEJILHOTO amnmnapara);

— B TIEYATHOM (QopMme WM 3IEKTPOHHON (opMe C yBEIUYEHHBIM HIPUDTOM H
KOHTPACTHOCTBIO (J1JI51 JIML] C HAPYIICHUSMHU CIIyXa, PEUH, 3pEHHUsA);

— METOJIOM YTCHHSI aCCUCTEHTOM 3a/IaHusl BCIIYX (151 JIUI C HAPYIICHUSIMH 3pEHUST ).

CryneHTaM ¢ MHBAJUIHOCTHIO YBEIMYMBACTCS BpeMs Ha MOJATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHI. JIJif TaKWX CTYIEHTOB MpeaycMaTpHUBaeTcs AOCTymHas (opma
IPEeJOCTaBIECHUS] OTBETOB Ha 3a/1aHHUs, @ UMEHHO:

— NUCBMEHHO Ha OyMare wid HabOpOM OTBETOB HAa KOMIIbIOTEpe (A JMIl C
HapyLICHUSAMH CIyXa, peun);

— BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIYT aCCUCTEHTA
(17151 JIML ¢ HAPYIIEHUSIMU OIOPHO-/IBUTATENILHOTO anmapara);

— YCTHO (U141 JIUL] C HApYLICHUSIMH 3pEHUs, OIIOPHO-/IBUTAaTEJILHOTO almapara).

[Ipu HeoOxoaumocTu [uisi OOydYaroOLIUMXCsl C HHBAJIUAHOCTBIO IpoLEeaypa
OILICHMBAHUSA PE3yJIbTATOB OOYUCHHSI MOXKET MTPOBOAUTHCS B HECKOJIBKO TAIOB.



