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1. HaumeHoBaHue JUCHUNIIMHBI
b.1.1.2.5. AITrOopuTMBI U CTPYKTYPBI JaHHBIX B si3bIKe Python.
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2. IlepeyeHb mNJIAHUPYEMBIX Ppe3yJbTATOB OCBOEHHS O00pa3oBaTeJbLHOI
nporpamMmsl (epeyeHb KOMIIETEHIUH) ¢ YKa3aHUEeM HHAUKATOPOB MX 10CTHKEHUS U
IVIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs M0 JUCLHMILINHE

JucuumnuHa « ATTOpUTMBL U CTPYKTYPBI TaHHBIX B si3bike Python» oOecrieunBaet
MHCTpyMEHTapui (OpMUPOBAHUS CIETYIOIMINX KOMIETCHIIUN

Tabnuna 1 — CtpykTypa miIaHUPYEMBIX pe3ylIbTaTOB 00YyUEHHUS MO JUCITUILINHE

Pe3ynbrarel oOydeHus (YMEHUS U

WNHnukaTopsl .
Kon HaunmenoBanune 3HaHUS), COOTHECEHHBIE C
JTOCTHIKEHUS
KOMIIETEHIIUHU KOMIIETEHIINHT KOMITETCHIIMSIMU/UHIUKATOPaMHU
KOMIIETEHIIHHU
OCTHIKEHUS KOMIIETEHIINU
VK-4 CrocoOHOCTD 1. Ucnons3yer | 3HaTh: METOJBI U CPEACTBA MOJIYUECHHUS,
HCIIOJIB30BaTh OCHOBHBIE METOJbl U | MPEICTABICHUS, XpaHEeHUS u
MPUKIagHOE CpeICTBA MOIY4YEeHHs], | 0OpabOTKH TaHHBIX.
MporpaMMHOE MIPE/ICTABJICHHUS, YMerb:  moiydarb,  NPEACTaBIISTH,
obecrieueHue MpU | XPAHCHHS U | XpaHUTh U 00pabaThIBaTh JIAHHBIE.
peumeHun 00paboOTKU JaHHbIX.
po¢eCCHOHATBHBIX
3a1ad4.

2.JleMOHCTpUpYET

3HaTb. OCHOBHEIE HpO(i)eCCI/IOHaHBHLIC

BJIa/ICHUE MaKEeTHl MPUKIATHBIX TPOTPAMM.
npodeCcCUOHATBHBIMU | YMETb: UCIOJIb30BaTh
nakeTaMu npogdeccuoHanbHbIe MTaKeTHI
MIPUKITaTHBIX po- | MPUKIIAJAHBIX IPOTrPAMM.

TpaMM.

3.Beioupaer 3HaTh: peIHOK npukiagHoro I10.
Heo0XoauMoe YMmetb:  ¢GopMHpOBaTh  KpUTEPUHU
MIPUKIIATHOE BBIOOPBI M OCYIIECTBISITH BbIOOP T10.
IIpOrpaMMHOE

o0ecrnieueHue B

3aBUCUMOCTH oT

pelaeMoi 3a1auu.

4. Mcnonb3yer
MPUKIaHOE
IpOrpaMMHOE
oOecrieuenne JUTSt
peleHusi KOHKPETHBIX
MPUKJIaIHBIX 3a]1a4.

3uars: npukiaazoe [10.
YMerTs: pemarb
IIPUKJIAIHBIE 3a/1a4H.

KOHKPCTHEIC




YK-10

CriocoOHOCTE
OCYIIECTBIISATh
MOKMCK, KPUTHYCCKU
AHATM3UPOBATH,
0000111aTh u
CUCTEeMAaTHU3UPOBATh
nHpopmaruto,
HCIIOJIb30BaTh
CHCTEMHBIN IOJIXO0I
JUISt pelieHus
[TOCTaBJIEHHBIX
3a1a4

1. Yerxko omuchIBaeT
COCTaB U CTIPYKTYpY
TpeOyeMbIX JaHHBIX W

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

uHpOpManuy, CTPYKTYpY TpeOyembIX JaHHBIX U
IpaMOTHO  peanu3yer | uHbopMmaiuu

mporeccel  ux  cbopa,

00paboTKu u

WUHTEPIpETAINH

2. O6ocHOBBIBaeT | 3HATh: MIPUHLHUIIB ONnMUCaHus
CYLIHOCTb 3aKOHOMEPHOCTEH U BapraOeIbHOCTH
MIPOUCXOISIIIETO, YMeTh:  00OCHOBBIBATH  CYHIHOCTH
BEISIBIISIET MIPOUCXOISIIETO

3aKOHOMEPHOCTH,

IIOHUMAET Ipupory

BapuabeIbHOCTH

3. ®opmynupyeT | 3HaTh: TMOAXOABI K  BBIIOJHEHHUIO
MIPU3HAK KJIacCCU(UKALIAN

KJIacCU(UKALIUH, YMeTh: BBIMOTHATH KIACCU(PHUKAIMIO H
BBIJIEIISIET OLICHUBATh  TOJHOTY  BBINOJHEHUS
COOTBETCTBYIOLIUE €MY | KiacCU(UKAIUH.

TpyHONbl  OJHOPOJHBIX

«O0OBEKTOBY,

UICHTUQUIHUPYET

oOmiue CBOICTBa

3JIEMEHTOB ATHUX TPYIIIL,

OLICHUBAET  IOJIHOTY

pe3yNbTaToB

KJIaCCU(PUKALIHH,

ITOKAa3bIBAET

MPUKIaHOE

Ha3HAYEHUE

KJIaCCU(PUKAIIMOHHBIX

rpymil.

4. I'paMOTHO, JIOTUYHO, | 3HaTh: METOJAbI APryMEHTAlUU U
apryMEeHTHPOBAHO OILICHKaM.

¢dbopmupyer YMmers: opmHupoBaTh CYXIACHHUS U
COOCTBEHHEIE OLIEHKH.

CYXKIEHHS] M OLEHKHU.

Otnuyaer (akTel OT

MHCHUM,

HMHTEpIIpeTalui,

OIGHOK H T.J. B

PacCyXACHUSIX ApPYrux

Y4aCTHUKOB

JIeSITEIbHOCTH.

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

MOCPEACTBOM M Ha

OCHOBE  CHCTEMHOIO

OITMCaHMA.




3. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

JucuuninHa ««AJTOpUTMBI U CTPYKTYPBI AaHHBIX B s3bike Python»» sBisercs
TUCIUIUIMHOW — LMKJIAa  MareMaTuKd W MHPOpPMATHKK  0Os3aTENbHOM  4YacTH
oOpazoBarenbHOI porpamMmbl o HanpasiieHuto 38.03.01 Dxkonomuka, npoduins «buznec-
apXUTEKTypa U aHAJIUTHKAY (IIporpamMma MoJIr0TOBKU OakanaBpa).

4. O0beM ANCIHUIIJINHBI (MOI[yJIH) B 3QaY€THbBIX ¢AHMHHUIIAX U B aKaAACMHNYCCKHUX
qacax ¢ BbIICJICHUEM o0bema ay):[l/ITOpHOﬁ (J]CKIII/II/I, CeMI/IHapr) H CAMOCTOSITEJIbHOM

padoTsI 00yyaroIIUXCH (B cemecTpe, B CECCUIO)

Ta6JII/IHa 2 — O0beM JUCHUIIIIMHBI B 3a4CTHBIX CAMHHUIIAX U aKaJCMHUYCCKHUX Yacax

. Bcero Cemectp Cemectp
Buj yueOHoii paGoThl o
(B3/em (moayaib) 1 (Moayab) 2
JAUCUHUILINHE

yacax) B (4acax) B (4acax)
OO0mas Tpy10EMKOCTh THCHUILUITAHBL | 63.e./216 4. 108 108
Konmaxmmuasa paboma — Ayoumopnuvle 84 50 34
3anamus
Jlexyuu
Cemunapul, npakmuyecKkue 3aHsamusl 84 50 34
Camocmosamenvnan paboma 132 58 74
Buj texyiero KOHTpoJis Kontponbnas | KontponbHast

pabora pabota

Bu mpoMexxyTO4HO# aTTecTanum 3auer DK3aMeH

5. Conpep:xanve AMCHUILVIMHBbI, CTPYKTYPHPOBAHHOE MO TeMaMm (pas3aesam)
AMCHUIUIMHBI ¢ YKa3aHUEM UX 00beMOB (B aKa/IeMUYeCKHUX YacaX) U BUAOB Y4eOHbIX
3aHSATHH

5.1. Coneprkanue TUCUMIIIMHBI

Tema 1. BBegenue B nporpammupoBanue Ha Python

O6mas undopmanusa o s3eike Python. Mcropus sizpika mporpamMMupoOBaHUs, €ro
CBA3b C IPYTUMHU SI3bIKAMU POTPaMMUPOBAHUS, pacpocTpaHeHHOCTh Python u ocHOBHBIE
cheppl ero mnpuUMEHEHHUs. 3HAKOMCTBO C MEpBbIMU MNpuMepamu koaa Ha Python.
®unocodus Python.

bazoBast ungopmarus o s3pike Python. OcHoBHble TUIBI JaHHBIX. OCHOBHBIE
YHCJIOBBIE THUMbl JTaHHBIX M ONEpalud HaJ HUMU. MareMaTHdeckue Omepaluu HaJ
YUCIOBBIMU TUMaMU JaHHBIX. [IpeoOpazoBanume TumnoB paHHbIX. llepemeHHBIE U
cnenuduka ux oObsBiacHUA. CraTudeckas M JUHAMHYecKas Tunm3anus. Pabora ¢
NEepPEeMEHHbIMHU. YTIpaBJleHHE MaMATbI0O U cOopka Mmycopa B Python. HwmenoBanue
MIEPEMEHHBIX.

PaboTta co cTtpokaMu: co3laHuE CTPOK, CIelMaibHble CUMBOJBL. MHIEKCHpOBaHue
CTPOK, MOJy4Ye€HHUE Cpe30B CTPOK. OCHOBHBIE (PYHKIIMHU Jis1 pabOThl CO cTpokaMu. BbiBOj
Ha 2KpaH (padota ¢ PyHKuMeH print) u popMaTupoBaHue CTpoK. Pa3nuunHbie MOAXOIbI K



dbopmaTupoBaHui0 CTPOK, (GopMaTupoBaHue ¢ moMoImiblo f-ctpok. PacmupenHoe
dbopmatupoBanue B Python.

Tema 2. Ynpaspasilomue KOHCTPYKIMH, CHUCKHA U KOPTEKHU

Yrpasnsomue KOHCTpyKiuu B Python. byme tum: oObsBieHHE W omeparu.
Omnepanuu cpaBHeHus B Python. YcioBabie oneparopsl B Python. Peanu3zarus 3amaqn case
B Python.

[Muxaer B Python: while, for. Cnenuduka mukiaos B Python. ®yHknum range u
enumerate 1 UX HUCI0JIb30BaHUE B IIUKJIAX.

Crnucku u xoprexu B Python. Cnernuduka cnuckoB U X OTIMYHE OT MacCHBOB.
Coznanmne croucka, ONEPUPOBAHUE BJIOXKEHHBIMU CIMCKaMU, KOIMUPOBAHUE CITHMCKOB,
oTepaly HaJ CIHCKaMH: WHACKCAIUS U CPE3bl; U3BMEHEHHUE CITUCKA; TIOUCK, COPTUPOBKA
u 06xo0; m3meHenue cnucka. Koprexu B Python: cunTakcuc, cnenuduka nucmnoyib30BaHuUs.

Tema 3. CioBapu, MHOKECTBA U BbIPa:KeHUSA-TEHEPATOPbI

CnoBapu Python. CnoBapu: cemaHTHKa, CHHTaKCUC CO3/aHus, OINEpallMd Haj
CJIOBapsIMH, 11epedop IIEMEHTOB CIOBApA.

MHoxectBa B Python. MHoecTBa: ceMaHTHKa, CUHTAKCUC CO3JIaHusl, Ole-paluu
HaJ CJIOBapsIMH, Iiepedop 31eMeHTOB cioBaps. Cnenuduka onepauuil ¢ MHOKECTBaMU B
Python.

Boipaxxenus-renepatopel B Python. BrelpaxeHusi-reHepatopsl Uisi CHHUCKOB:
CeMaHTHKa W cHUHTakchuc. [Ipumep: 3amaya mpuBENEHHs CHUCKA K "TUIOCKOMY' BHIY.
BripaxkeHus-TeHEpATOpPBl 11 MHOXECTB M cioBaped. KeWcel HCIOoap30BaHuA U
ITPOU3BOJIUTEIIBHOCTD PEMICHUM C UCIIOJIB30BAHUEM BBIPAKEHUN-TEHEPATOPOB.

Tema 4. @yHkuun

Oyukiuu B Python: o6mass cemantuka. Co3manue (QYHKIIMM W €€ BBI3OB.
Pacnionoxxenue  omnpeneneHuit  GyHKuuid. AHOHUMHBIE (QyHKiuu B Python.
HeoOs3arenpHbie mapaMeTpbl (YHKIMI W COMOCTaBlIeHHE MO Kiro4yam. BosBparmienue
HECKOJIbKUX 3HaueHWi u3 QyHKiuu. PacmakoBka u 3amakoBka mapaMeTpoB (DYHKIIHH.
AHHOTAIUU U TOKyMeHTUpoBaHue QyHKIM. [ 1006abHbIC U JTIOKAJIbHBIC TIEPEMEHHBIE.

Tema 5. PadoTta ¢ ¢aiisiamu 1 00padoTKa HCKJIKYUTEIbHBIX CUTYAMH

O6paboTka uckiroueHui B Python: kelicol 1151 vucnonb3oBanus. MHCTpykus try ...
except ... else ... finally. Kitaccel BctpoeHHbIX uckimroueHuid. Co3aaHue T0Ib30BaTEIbCKUX
vcKIroueHur. MucTpykums assert.

Pabota ¢ ¢aiinamu B Python. Konnenuus ¢aiina B coBpemenHbix OC u si3pIKax
nporpammupoBanus. Onepannu ¢ ¢paiaamMu: OTKphITHE/3aKphITHE (aiiia, YTeHUE U 3alicu
U IpyTHe METOJBI i paboThl ¢ daitmamu. MHCTpykus with ... as U ee ucnonap3oBaHUE
TSt (haiiios.

Coxpanenue 00beKTOB B (hailn ¢ momotrsio Moy pickle u shelve. Moayns CSV.

Tema 6. Moaysiu U makeTsbl



Monaynu u naketsl B Python: moaxon x CTpyKTypupOBaHHIO MPOTPAMMHOIO KOJa C
noMoIbl0 Moaysel u makeroB. CunTtakcuc umnoptupoBanusi B Python. Co3nanue u
pabora ¢ nakeramu B Python. [loBTopHas 3arpyska moaynei.

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

Tema 7. BBenenne B 00beKTHO-OPHMEHTHPOBAHHOE MPOTPAMMMPOBaHM e

[Ipeanoceuiku u uctopus nosisnenus OOIL. O6bexTo! 1 knaccesl B OOIN. Tlpunnumnb
n ocHoBHble MexaHu3Mbl OOIIL. Jloruka paboOThl aOCTpakUWW, WHKAICYJISIUH,
HACJIEIOBaHU U MOJIMMOpdu3ma.

Python kak OOBEKTHO-OPMEHTHUPOBAHHBIM S3BIK MpOrpaMMHUpoBaHUs. ba3oBbie
BosMoxkHocTH OOIl B Python: cosmanme kmaccoB W OOBEKTOB; HACIEJOBaHHE U
noymmMopdu3M; GyHKIUS super(); TpoBepKa MPUHAJISKHOCTH K Kiaccy. bazoBbie THITHI B
Python.

Tema 8. O0beKTHO-OPHMEHTHPOBAHHOE NPOrpamMmupoBanue B Python

MeTonbl KJIacCOB M CTaTHYECKUE MepeMeHHble U MeTojbl B Python. Ympasnenue
JocTynoM K arpubytam kinacca B Python. Jlunamuyeckue omepamuu ¢ aTpuOyramu U
uHTpoctekims B Python. Mcnonb3oBanue crnenuaibHBIX METOJOB I PACHIUPEHHOIO
(GbyHKIIMOHATA MMOJIh30BaTENbCKUX Ki1accoB. Kelic mocTpoeHus nepapxuu KJiaccos.

Tema 9. Beegenue B pyHKIIHOHAIbHOE IPOIPAMMHMPOBaHHE

[TapagurMbl ¥ LIUOMBI TPOTPAMMUPOBAHMS, 00111 KOHUENLHUS (DYHKIIMOHAIEHOTO
nporpammupoBanusi. OyHKIIMOHANBHBIE SI3bIKHA TPOTPAMMHUPOBAHMS.

®yHKIMYU "rpakaaHe nepBoro kiacca", GyHKIUUA BBICHIETO MOPSAIKA, 3aMbIKaHMUS,
¢ynkuun 6e3 nmobouHbIX 3((PEKTOB, peKypcHs, XBOCToBas pekypcus. Hemzmensembie
CTPYKTYpbl JNaHHbIX. MAWMOMBI, pacnpocTpaHEHHble B (YHKIMOHAJIBHBIX S3bIKaX
OPOrPAMMHUPOBAHMS:  UTEPATOPBI,  IOCIEIOBATEIbHOCTH, JICHUBBIE  BBIYMCIICHMS,
COTIOCTaBJIEHUE C 00Pa31lOM, MOHA/IBI.

OnemMeHTHl QYHKIIMOHATBLHOTO MporpaMMmupoBanus B Python: ¢dyHkumu — rpaknane
NEPBOTO Kjacca; rao0aabHbIe U JJOKaIbHbIC IepeMeHHbIie B Python; BoxxeHHbie hyHKIIMH
u 3aMbikanus B Python.

Hexopatopsl B Python: rcnonb3oBanue u co3ganue cOOCTBEHHBIX 1EKOPATOPOB.

Tema 10. ®ynkunoHajJbHOE NporpamMmmuposanue B Python

[Moxxom: map, filter, reduce. Peanuzamus ¢ynkuii map, filter, reduce B Py-thon.
Urepatopel B Python, utepupyemsbiii Tun ganHbiX. Mopgyne itertools. DyHKIUU-
TeHEPATOPHI U BhIpaKeHUsI-reHepaTopsl B Python.

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

BBeneHune B aHanu3 CI10KHOCTH aJITOPUTMOB.

MaccuBsbl 1 UX OTJIMYHE OT cIUCKOB B Python. /lunamudeckue MaccuBbl, CJI0XKHOCTD
oreparuii paboTsl ¢ AMHAMUYECKUMU MAaCCUBaMHU.

Crek, onepauuu co ctekoM. Peanusanuu crexa. Ouepenb, Onepanyy ¢ 04epeablo.
Peanuzauus ouepenu. CBsi3HbIE CIMCKH, BAPUAHTHI CBS3aHHBIX CIIMCKOB.



Tema 12. ANropuTrMbl NOMCKA U COPTHPOBKHU

ITouck B crinckax/MaccuBax, OMHapHbI morck. COPTUPOBKA U €€ UCII0JIb30BAHUE B
NPUKIIAHBIX 33/1a4ax.

[TpocTeie MeTOABI COPTHUPOBKU: OOMEHHBIE COPTHUPOBKH (C  pa3In4YHBIMU
BapHallUsSIMHM); COPTHPOBKAa BBIOOPOM  (M3BJICYEHHEM); COPTHUPOBKA BKIIOUYEHHUEM
(BcTaBKaMM).

O¢ddexTuBHBIE METOBI COPTUPOBKU: OBICTpast copTUpoBKa; coptupoBka lllenna;
copTupoBKa ciausiHueM. CpaBHEHHE pa3IMYHBIX COPTUPOBOK.

5.2. Y4yeOHO-TEMATUYECKUH MJIAH

Tabmuma 3 — Conepkanne y4eOHO-TEMAaTHISCKOTO TUTaHa W3yYCHUSI TUCITATITUHBI

Ne TpynoeMKocTh B yacax
n/m AynutopHas pabota DopmbI
HaunmenoBanue tem Cemuna CaMoCT | TeKyIlero
(pa3nenos) Beero | O B 1 BapsTus B | OATEIBH | KOHTPOJSA
AHCIIHTLTMHBI Jlekuuu | MpaKkTH4 | HHTEPAKTHBH as ycreBaeM
i ecKue BIX popMax pabota OCTH
3aHSATHS
1 Baenenune B
MPOrpaMMHUPOBaHHUE 18 8 8 8 10
Ha Python
2 Ypasmstomniue
KOHCTPYKITUH, 18 8 8 8 10
CIIMCKH U KOPTEKH
3 | CnoBapu,
MHoRectEa T 20 | 10 10 10 10
BBIPAYKCHUSI-
reHepaTopbl
4 | OyHkun 18 8 8 8 10
5 | Pabora ¢ daiinamu u
o0OpaboTka 20 8 8 8 12 CamocTos
HCKITIOUYNTETbHBIX TEIBHOE
CUTYyaLM peuienue
6 Mo1ysii ¥ TaKEThI 18 8 8 8 10 3a/1a4
7 BBenenue B (po-
00BEKTHO- 18 6 6 6 12 TpaMMHUPO
OpUEHTHUPOBAHHOE BaHUE),
pOrpaMMHUpPOBaHNE BBICTYILJIC
8 | O0bekTHO- HUE Ha
OpPHECHTUPOBAHHOE 18 6 5 6 12 CceMH-Hape
MPOTPaMMHUPOBAHHE
B Python
9 Baenenne B
(yHKIIMOHATBHOE 14 4 4 4 10
MPOTPaMMHUPOBAHHE
10 | dyskunoHanbHOE
MIPOrpaMMHUpPOBaHHUE 18 6 6 6 12
B Python
11 | CtpyKTypbl TaHHBIX:
MAacCCHBEI, CTCKH, 18 6 6 6 12
o4epe/in, CITUCKH
12 | AnropuT™MBl TIOMCKa 18 6 6 6 12




U COPTHPOBKHU

Bcero

216

84 84 84

132

B %

100 100

5.3. Coaep:kaHue ceMUHAPOB, MPAKTUYECKUX 3aHATHI

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

" IIPAKTHUICCKUX 3aHSATUMN

HanmMmenoBanue Tem
(pa3aesioB) AU CHUNIHHBI

IlepeyeHb BONIPOCOB JIs1 00CY KIEHUS
HA CEMHHAPCKHUX, MPAKTHYECKHUX
3aHAITUSIX, PEKOMEH/yeMble
HCTOYHUKH U3 pa3aesios 8,9
(yka3piBaeTcsl pasiae U NOPSAKOBBIN
HOMep UCTOYHHMKA)

®opMbI IPOBEIEHUS
3aHATHI

1.BBenenue B
MPOrpaMMHUpPOBaHUE Ha

Python

VYcranoBka Python, ycraHoBka
nuctpubytuBa Anaconda. Pabota B
UHTEPAKTUBHOM PEXHME
uHTepnperaropa. UHTepakTUBHAs
obonouka [Python notebook:
MPUHIUIBI paOOTHI ¥ IPUMEHEHHSL.
HUcrounukm: 8.1; 8.2; 8.3

NupuBunyansHoe
BBIIIOJIHCHHE 3aJaHUM,
TpyMHnoBoi pa3dop
Pe3yIbTaTOB BBITIOJHEHUS
3aaHUuN

2.Y1paBmstonme
KOHCTPYKIIMH, CITUCKH
KOPTEXKHU

ba3oBbie UnCIOBBIEC TUTIBI, CTPOKH,
CIIUCKH, CJIOBApH, IIEPEMEHHEIE,
0a30BbI€ ONIEPATOPBI.

HUcrounukm: 8.1; 8.2; 8.3

NuauBunyansHOE
BBLIITOJIHEHHE 3aJaHUM,
TpyMIoBoi pazoop
PE3yJIbTATOB BBINOJIHEHUS
3aJaHui

3.CnoBapu, MHOXKECTBA U
BBIPa)KEHUSI-TEHEPATOPbI

MhnosxectBa B Python. MHoxecTBa:
CEMaHTHKa, CHHTAKCUC CO3/IaHNs,
orepaly HaJl CIIOBapsIMU, repedop
a51IeMeHTOB ciioBaps. Crnennduka
orneparuii c MHOkecTBaMHu B Python.
Bripaxkenusi-renepatops! B Python.
BeIpaxxeHus-reHeparopsl JUisl CHUCKOB:
CEMaHTHKa U CUHTaKCHC.

Ucrtounuxnu: 8.1; 8.2; 8.3

NuauBunyansHOE
BBITIOJTHEHHE 3aJaHUH,
rpynmnoBoi pa3dop
PE3yNIbTATOB BBINOJIHEHUS
3aJaHui

4. DyHKIIH

Coznanne QpyHKIMi, 007IaCTh
BUJMMOCTH NIEPEMEHHOM, niepeaaya
apryMeHToB B QpyHKUHI0. JIsmO1a-

GbyHKIUH.
HUcrounukm: 8.1; 8.2; 8.3

NuauBunyansHOE
BBITOJTHEHHE 3aJaHUM,
IpymnmoBoi pazoop
Pe3yIbTATOB BBITIOJHEHUS
3aJaHuM

5.Pabota ¢ daiinamu u
0bpaboTka
WCKITIOYUTENBHBIX CUTYaIUN

Uckmrouenus. MHCTpyKms
try...except...else...fi-nally. Knaccer
BCTPOCHHBIX UCKIIIOUeHH. Co31aHne
MOJIb30BATEIBCKUX UCKIIOUSHHH.
NHcrpykuus assert.

Pabota ¢ ¢aitnamu B Python, oneparuu
¢ (QpaillaMu: OTKpBITHE/3aKPBITHE
¢aiina, yTeHHE U 3aMUCH U JpyTHe
METOBI sl paboThI ¢ (haiiaMu.

NuauBunyansHOE
BBITIOJIHEHUE 3aJJaHUM,
IpyMHnoBoi pa3dop
Pe3yAbTAaTOB BHIMOJHEHUS
3aJaHuN




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

6.Morysu ¥ TTaKeThI

YcTpolicTBO MOIYJIEN 1 MTAKETOB,
uHCTpyKuuu import u from. Co3nanue
COOCTBEHHBIX MOJIYJIEH U MMaKEeTOB.
HUcrounuku: 8.1; 8.2; 8.3

NuauBunyanbHoe
BBITIOJIHCHHUE 3aJaHUMH,
TPYIIIIOBOM pa3doop
Pe3yIbTAaTOB BBINOJHEHUS
3aJaHUuN

7.BBeneHne B 00bEKTHO- bazossie Bo3moxkrnoctu OOII B Python: NunuBuayansHOE
OPUCHTUPOBAHHOC CO3JIaHHE KJIac-COB U OOBEKTOB; BBIIOJTHEHHUE 3aJJaHUH,
IpOTPaMMHUPOBAHUC HacJeA0BaHUE U TIOJTUMOPPHU3M; TPYIIIIOBOH pa3doop
¢bynkuus super(). Pe3yJIbTaTOB BBIITOJIHEHUS
HUcrounukm: 8.1; 8.2; 8.3 3aJlaHui
8.00bekTHO- MeTopb! KJITACCOB U CTATUYECKUE NupuBunyansHoe
OpPUECHTUPOBAHHOE MepeMeHHbIe 1 MeTo bl B Python. BBITIOJTHEHHE 3a7JaHUH,

IIpOrpaMMHUPOBAHUE B
Python

VYrpasieHue A0CTYIOM K aTpubyram
kiacca B Python. J/lunamugeckue
orepaiuu ¢ aTpudyramu u
uHTpocnekuus B Python.
Hcnonp3oBaHue ClielMaibHbIX METOIOB
JUTSL paclIupeHHOro GyHKIMOHATA
MOJIL30BaTENILCKUX Ki1accoB. Keric
MOCTPOCHUS HEPAPXHH KJIACCOB.
Hcrounuku: 8.1; 8.2; 8.3

rpynnoBoi pa3dop
Pe3yIbTaTOB BBITIOJHEHUS
3aaHUuN

9.BBeneHue B
(yHKIIMOHATBHOE
NpOrpaMMHUPOBAHUE

DneMeHTh! PYHKIIMOHAIbHOIO
nporpammupoBanus B Python:
(yHKIIUYM — IpaXk/iaHe IepBOro Kiacca;
ry100abHbIE U JIOKAJIbHBIE TIEPEMEHHBIE
B Python; Bio>xeH-HbIE QyHKIIUU U
3aMblkaHus B Python.

Jexopatopsl B Python: ucnons3oBanue
U CO3JJaHHE COOCTBEHHBIX JIEKOPATOPOB.
HUcrounuku: 8.1; 8.2; 8.3

NuauBunyansHOE
BBITIOJTHEHHE 3aJaHHH,
rpynmnoBoi pa3oop
PE3yNbTATOB BBINOJIHEHUS
3aJaHui

10.®yHKIIMOHAIEHOE
MIpOrpaMMHUpPOBaHUE B

Python

Peanusanus ¢yukimii map, filter,
reduce B Python.

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

NuauBunyansHOE
BBITIOJIHCHHUE 3aaHHM,
IpymnmoBoi pazoop
Pe3yIbTATOB BBITIOJHEHUS
3aJaHui

11.CTpyKTYypHl JaHHBIX:
MacCHBBI, CTEKH, OUepe.IH,
CITUCKHU

MaccuBbl U UX OTJIMYHME OT CITUCKOB B
Python. JInHamu4eckre MacCuBHI,
CJI0)KHOCTH OTeparuii paboTsl ¢
JTUHAMUYECKUMH MacCCHBaMHU.

Crek, omnepanuu co CTEKOM.
Peanuzaruu crexa. Ogepenpb, onepamun
¢ ouepenbto. Peanuzanus ouepenu.
CBsi3HBIC CITUCKH, BAPUAHTHI CBSI3aHHBIX
CITHCKOB.

NupuBunyansHOE
BBINIOJTHEHHUE 3aJ]aHUH,
IpymnmoBoi pazoop
pPe3yIbTATOB BBITIOJHEHUS
3aJlaHu i




Uctounukn: 8.1; 8.2; 8.3
12. AnropuTMBI OKCKA U Peanuzanus Ha Python npoctbix WupauBuayansHoe
COPTHPOBKH METOJ0B COPTUPOBKHU: OOMEHHBIE BBINOJHEHUE 33/I1aHUM,

COPTUPOBKH (C pa3InYHBIMU rpyMHnoBoi pa3dop
BapHaLUsIMH ); COPTHPOBKA BEIOOPOM Pe3yIbTaTOB BBHIIOIHEHUS
(U3BIEUEHHEM); COPTUPOBKA 3a/laHui
BKJIIOUEHHUEM (BCTaBKaMH).
Peanuzarus Ha Python a3¢g g exTuBHBIX
METOZI0B COPTUPOBKH: ObICTpast
copTUpoOBKa; coptupoBka lllemnna;
COPTHPOBKA CIHSTHUEM.
HUcrounukm: 8.1; 8.2; 8.3

6. Ilepeyenn Y4e0HO-MeTOAUYeCKOTr0 obecrieueHust Ji ) 6

CaMOCTOSAITEJILHOM PadoThI 00y4AIOIIUXCH M0 TUCIHUILINHE

6.1. Ilepeyensb BONMPOCOB, OTBOJAMMBIX HA CAMOCTOSITEJIbHOE OCBOEHME
AUCHHUIIMHBI, (POPMBbI BHEAYIMTOPHOI CAMOCTOATEIbHOH PadoThl

Tabmuma 5-Tembl OHCHHIIAHGI,
BHEAYJIUTOPHON CaMOCTOSITEILHON pabOThI

U3y4yaeMble BOMNPOCHI U  (POPMBI

HaumeHnoBaHue TeM
(pa3aes1oB) AUCUMILIIHHBI

Ilepeyenns Bonpocos,
OTBOAUMBIX HA
CAMOCTOSITEIbHOE 0CBOECHHE

®opMbl BHEAYAUTOPHOMI
CaMOCTOSTEIbHOI padoThl

1.BBenenue B | Cpena nporpammupoBanus. | HIMBUAYyanbHOE BBIIIOJHEHHE
nporpammupoBanue  Ha | Mcrnosb3oBaHue JOKYMEHTALMM. | 3aJaHUM € HUCIOJIb30BAaHUEM
Python Jupyter Notebook

2.Yupasisitomue OnepupoBanue BIIOKCHHBIMU | MHIUBHyallbHOE BBINOJIHEHUE
KOHCTPYKIMHU, CIHACKH M | CIIMCKaMH, KOIIMPOBAHUE | 3aJaHUM C  HCIOJIb30BAHHEM
KOPTEXKHU CIUCKOB, HekoTopbie omnepaiuu | Jupyter Notebook

Haa CITHCKaMMU.

3.CioBapu, MHOXKECTBa

BeipaxeHusi-renepaTopbl B

I/IHI[I/IBI/I,I[yaJ'ILHOC BBITIOJTHCHHUC

U BbIpaxkeHus-reHeparopsl | Python. Belpakenusi-renepatops! | 3ajaHuif ¢ MCHOJIb30BaHUEM
JUis  cioBaped u  MHOxkecTB: | Jupyter Notebook
CEMaHTHKa, CHUHTAKCHC u
IIPAKTUYECKOE UCITOJIb30BAaHUE
4. OyHKUIUU BosBpamienue HECKOJIbKUX | VIHOuBHIyanbHOE BBIIOJIHEHUE
3HAYECHUU u3 GyHKIUM. | 33JaHUM € HCIOJIb30BaHUEM
PacmakoBka u 3amakoBka | Jupyter Notebook

napamMeTpoB (QYHKIIHH.

5.Pabota ¢ daiinamu u
obpaboTka
UCKITIOYHUTEIEHBIX
CUTyarun

Coxpanenue o0BEKTOB B (ailn ¢
nomouipto  moayas pickle wu
shelve. Moayns CSV.

NunuBuayanbHOE BBINOJIHEHHE
3aJaHuid ¢ HCIOJIE30BAaHHUEM

Jupyter Notebook




6.Monynu u makeTsl Hamncanne m 3anyck ckpuntoB | VHIMBUAYyanbHOE BBIOJIHEHUE
Ha Python. YcranoBka mopyneit | 3amaHuii ¢ HCHOJIB30BAaHHEM
U3 T7100aJIbHOTO PEITO3UTOPHUS Jupyter Notebook
7.BBenenue B | baszosbie Tumbl B Python: B3risin ¢ | MnauBuyanbHOE BBIOJHEHHE
00BEKTHO- touku 3penuss OOIl. Metonapl | 3aaHMii €  HUCIOJB30BAaHUEM
OPHEHTHPOBAaHHOE 0a30BBIX THIIOB. Jupyter Notebook
IIPOrpaMMHUpPOBaHUE
8.O0BeKTHO- IIpoBepka mnpuHamiexHocTd K | MHAMBUAYaIbHOE BBINOJIHEHHUE
OPUEHTHPOBAHHOE KJaccy v uHTpocnekuus B Python. | 3amanuit ¢ ucnoiab3oBaHuEM
pOrpaMMHUPOBAHUE B Jupyter Notebook
Python
9.BBenenue B | Peammzanua  pexopatopoB ¢ | MHOMBUAYyaJIbHOE BBIIIOJHEHUE
G yHKIIMOHATBHOE napametpamu B Python 3alaHUl ¢ HUCIIOJIb30BaHUEM
POrpaMMHUPOBAHUE Jupyter Notebook
10.®yHK1IIMOHAIBHOE OYHKIMU-TEHEPATOPBI u | MHnuBuayanbHOE BBIIOJIHEHHE
IPOrpaMMHUPOBAHKE B | BBIpaXKEHUSA-TEHEPATOPHI B | 3aJlaHUil  C HCIOJb30BAaHUEM
Python Python. Jupyter Notebook
11.Ctpykryps! nanusix: | Peanuzanus pasznuuHbiX | VHIuBUIyanbHOE BBIIOJIHEHUE
MacCHUBBI, CTEKH, OYEPEIM, | BAPUAHTOB CBSI3aHHBIX CIHUCKOB | 33JlaHUd C HMCHOJIb30BAaHUEM
CIHCKH Ha Python. Jupyter Notebook
12.Anroputmbl noucka | CpaBHEHHE pa3nuuHbiX | MHIuBHIyanbHOE BBIIOJIHEHUE
U COPTUPOBKH COPTUPOBOK (mpocThIX U | 33JaHUIl  C  HKCIOJIb30BAaHUEM
3 PEeKTUBHBIX) ¢ | Jupyter Notebook
HCIIOJIb30BAHUEM UX peallu3alui
Ha Python.

6.2. IlepeueHb BONPOCOB, 3aJaHWiIl, TeM /s NOATOTOBKH K TeKylIeMy
KOHTPOJII0

IIpumepHbIe BONPOCHI K KOHTPOJIbHOM padoTe (1 cemecTp)
. Onepanuu Hai OCHOBHBIMH YHCIIOBBIMH TUITAMU JIAHHBIX.
. Onepanuu Haja OyJIEBCKUMU MEPEMEHHBIMH.

. Iunamuyeckas tunuzaius B Python.

. [Ipeo6pazoBanue TumnoB B Python.

. Co3nanue ctpok B Python.

. Opranmzanus u npumep nukia while B Python.

. Opranmzanus u npumep nukia for B Python.

. Onieparuu Haja cnoBapsimu B Python.

. Beipaskenusi-renepaTopsl ajisi criuckoB B Python.

10. HeoOs13aTenbHbIe apameTpsl GyHKLMM B Python.

11. 3anakoBka 1 pacnakoBka napametpoB B Python.

12. AHHOTAIIMKU U TOKYMEHTUPOBaHUE (PYyHKIUH.

13. Co3nanue 06bekTOB B Python.

14. YupaBnenue noctynom k arpudyram kinacca B Python.
15. Beimonnenue untpocnexkuuu B Python.

16. 3ambikanus B Python.

17. Ucnonb3oBanue aexopatopos B Python.

18. Co3znanue cOOCTBEHHBIX JAeKOpaTopoB B Python.
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19. Komnunsitop u uaTepnperatop. JlocCTOMHCTBA U HEJOCTATKH.

20. HazoBute u naiTe KpaTKyIO XapaKTEPUCTUKY OCHOBHBIX KJIACCOB SI3bIKOB
IPOrpaMMHUPOBAHMUS.

21. BctpoeHHbIe YnCIIOBBIE TUITHI si3bIKa Python.

IIpumepHbIe 3aJaHUA KOHTPOJIbHOI padoTsl (1 cemecTp)

1. B cTpoke comepxariieil mociaeaoBaTeIbHOCTh CJIOB, pa3IeeHHBIX 3aMATHIMU yIaTUTh
BCE HeUeTHBIE ciloBa. OTBET NPEICTaBUTh B BUAE CTPOKU. [Ipumep: cTpoka
'SIX,SEVEN,EIGHT,NINE,TEN' 6yner npeobpaszoBana B: 'SIX,EIGHT,TEN'.

2. U3 crincka CrucKOB 3JIEMEHTaMU KOTOPOTO SIBIISIOTCS TEKCTOBBIE CUMBOJIBI COOPATh
CTPOKY, B KOTOPOH BJIO’KEHHBIE CIUCKH OOBEIMHEHBI B CIIOBA, a CIIOBA YEPE3 3AIMSTYIO
o0benuHeHsbI B cTpokKy. [Ipumep cnimcok Buaa [['E', 'e', n', 'y'], ['m', 'e', 'e', 'n', 'y'], [' '

LI [ B N |

n','e",'y'], ['m', '0', 'e']] Oymer npeodpa-30BaH B CTPOKY Eeny, meeny, mmey, moe’

IIpuMepHBbIe BONPOCHI K KOHTPOJIbHOI padoTe (2 cemecTp)

. Cniucku. Co3ziaHrie, OCHOBHBIE OIEPaLIUH.

. OCHOBHBIE METO/IbI CITHCKA.

. Koprexu. Co3nanuie, OCHOBHBIE METOIbI U OTICPALIHH.

. CnoBapu. Co3aHre, OCHOBHBIE OIIEPAIUU.

. MeTonp! a1 paboThI CO CIOBAPSAMH.

. MuoxectBa. Co3gaHne, OCHOBHBIE METOJIbI M OTIEPAIUH.

. [lepemennsie. [IpaBuia ”MeHOBaHUS TTEPEMEHHBIX.

. JluHaMudecKas TUTTA3aITus.

. OmrepaTopsl CpaBHEHHS M JIOTHYECKHE OMEPaTOPHI.

10. MucTpykuus if...else.

11. MucTpykius nukia while.

12. Uuctpykius mukia for.

13. Co3nanue v BbI30B (DYHKITUH.

14. Tlepenaua aprymeHTOB (QyHKIIUIO.

15. ®yHKIIMU-TEHEPATOPHI.

16. JIamOna-pyHKIHN.

17. Monymu. Uactpykuuu import u from.

18. ba3oBbie MPUHIUTIEI 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMUPOBAHUS.
19. Knacc, meTon knacca, aTpuoOyT kiiacca. OnpezeneHue Kiacca U Co3aHue dK3eMILIsIpa
KJ1acca.

20. KoHCTpYKTOp U IECTPYKTOP.

21. HacnenoBsanue.

22. AGcTpakTHBIE METOBI Kilacca.

23. CraTuueckue MeTOoabI Kjiacca.

24. CpolicTBa KJacca.

25. Uckmtouenus. O6pab0TKa UCKITFOUCHHM.
26. Ilonb30BaTENbCKUE UCKITFOUEHUS.

OO\ DN N W=
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IIpuMepHbIe 3a1aHNs KOHTPOJIbLHOI padoThl (2 cemecTp)



1. Co3nath repapXuro KJIaccoB st (PPyKTOB, IpoJaromuxcs B marazune. Mepapxus
JOJDKHA COZlepKaTh He MeHee 3 kinaccoB. OOBEKThI TOJIKHBI CO-JIEPKaTh HE MEHEE 2X
aTpuOyTOB M 2X METO/I0B. Peann3oBaTh MexaHU3M aBTOMAaTUYECKOTO MOICUeTa
KOJINYECTBA BCEX CO3/IAHHBIX (DPYKTOB U aBTO-MATUYECKOTO MPUCBOCHUS KAKIOMY
(GpyKTy yHUKaIbHOTO HAeHTUPHUKa-Topa. Heo0X01MMO 3a1I0JHUTH CIIUCOK
IpEICTaBUTENIIMU BCEX KI1acCcOB (Bcero He MeHee 10 00BbEKTOB) U POAEMOHCTPUPOBATH
paboTy CO3AaHHOTO MEXAaHU3MA.

2. Peasin3oBaTh A1€KOpAaTOp C UMEHEM NOt_none, KOTOPbIA T€HEPUPYET UCKITIO-
YUTENBHYIO CUTYAIIUIO €Clii AeKopupyemas GyHKIUs BepHyna 3HaueHus None. (20
0aIoB)

3. Hcnonb3ys reHepaTop ciioBapei (M He UCMIOJb3Ys KOJ BHE HEr0) MHBEPTU-POBATH
CJIOBApb, T.€. CIIEeJaTh KIOUYH CIOBAPS, €r0 3HAYEHUAMH U HA000pOT. 3HAUECHMSI, KOTOPbIE
B HCXOJIHOM CJIOBape MOBTOPSAIOTCS HE 100aBISATh B UTOTOBBIN ciioBaps. [lpumep: {'a":1,
'b":3, 'c4,'d"3} -> {1:'a, 4:'c'}

4. Peanu3oBaTh IeKOpaTOp ¢ UMEHEM print_type, BEIBOJSALINI Ha IeYaTh TUI 3HAYCHHUS,
BO3BpAIla€MOTI0 IEKOpUpyeMon (QyHKIUEH.

OrneHka 3HaHUN CTYJIEHTOB OCYIIECTBISETCS B OaylaX C y4ETOM OLICHKH pabOThI B
cemecTpe (HanmucaHue JOMAaUIHEr0 TBOPUYECKOTO 3a/1aHus, Ay AUTOPHBIX CAMOCTOSTENIbHBIX
paboT M JOMAIIHUX 33JaHUM, PEIICHUE 3a/1a4 U y4acTUe B 00CYKACHUSIX Ha MPAKTUYECKUX
3aHATHUSX U JIP.), OLICHKW UTOTOBBIX 3HAHUH (110 pe3yibTaTaM 3K3aM€EHa) U B COOTBETCTBHHU
¢ kpuTepusiMu @UHAHCOBOTO YHUBEPCUTETA PEATU3YETCS CAEAYIOMIMM 00pa3oM:

Nen/m Bua otueTHOCTH banabl
1. Pabota B cemecTpe 40
2. DK3aMeH 60
Hroro: 100

Tabnuna 6 - DopMbl TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U X OaJuibHask OIEHKa

Kpurepuii ouenku banbl MeToanKa OLEeHKH
[Tocelenne ayIMTOPHBIX 3aHATUN 7 MaremaTuyeckui pacyer
Ou=7 : Kz x I3

I'me O — cymma GamnoB; K3 — kommuecTBo
ayJAUTOPHBIX 3aHATHN MO AucuUIuInHE; 13 —

KOJINYECTBO 3aHATHH, MOCEIIaeMBbIX
CTYACHTOM
AKTHBHOCTh TP  IPOBEAECHUU 13 Hoxknan, npezentauus — 10 6annos
ayJIUTOPHBIX 3aHATUN WupopmanronHoe cooduieHue — 5 0anion

VYyactue B 00cyxaeHuu — 3 Gamna

Kpatkoe BoicTymenue — 1 6an

Pemenne pacueTHbIx 3aga4 — 1 Gamn
AKTHBHOCT, TIpU  TIPOBEACHHH 10 [ToaroToBka MaTepuasioB W BHICTYIUICHHE Ha
BHEAYIUTOPHOUN pabOTHI CTYJIEHYECKHX HAYYHBIX KOH(EPEHIUIX, B
MEYATHBIX HW3JIaHUSAX, B TOM UYHCIE H
Yuusepcurera - 10 6annon

CamocTosTenpHas paboTa CTyIeHTa 10 BeimonHeHne ~ JOMamiHero  TBOPYECKOTO
1IOJ1 PYKOBOJICTBOM IPEIO/IaBaTENs 3amanus — 10 0amioB

C HCJIbKO CTHUMYJHUPOBAHHA CHUCTEMaTHUUYECKOM IMOATOTOBKN CTYACHTOB K



MPAKTUYECKUM U CEMUHAPCKUM 3aHATUSIM MO JUCHUILIMHE B TEYEHUE CEMECTPA BBOJAUTCS
KOMIUIEKCHBI TOAXOJ K OLEHKE, IOJIy4aeMOW CTYAEHTaMH MO HTOraM H3y4YEeHUS
JUCUUIUIMHBL. Ha OCHOBAaHMM TOJIOKEHUS O CUCTEME OLICHKH 3HAaHWM CTYJCHTOB B
®unaHcoBoM yHuBepcutere aeicTByeT 100-OamnbpHasi cucTteMa OIEHKM 3HaHWM. DTO
03HAYaEeT, YTO OLICHKA, MoJIy4aeMasi o UToraM MUCbMEHHOM SK3aMEHallMOHHOW paboThI,
COCTOMUT M3 JABYX YaCTEH: TEKYILETO KOHTPOJIA CTYAEHTOB B CEMECTPE — MaKCHUMaJbHas
orieHka 40 0ayuIoB U pe3yIbTaTOB MPOMEXKYTOUHON aTTeCTAllMK — MaKCUMallbHas OllEHKa
60 OamioB.

Texkymuii KOHTpPOJb OCYIIECTBISIETCA B XOJ€ y4eOHOro nmporecca U
KOHCYJIbTHPOBAHUS CTYACHTOB, IO PE3yIbTaTaM BBITIOJHEHUS CAMOCTOSTEIBHBIX PalOT.
OcHoBHBIME (hOpPMaAMH TEKYIIIETO KOHTPOJISI 3HAHUH SBIISIOTCS:

— pelIeHWe 3amad, TEeCTOB M WX OOCYXIEHHE C TOYKH 3PCHHUS yMEHUS
GbopMynMpOBaTh BBIBOJBI, BHOCHUTH PEKOMEHIAIMM U TPUHHUMATH aJIeKBaTHbIC
yIPaBJICHYECKUE PEIICHUS;

— BBINIOJIHEHHUE KOHTPOJIbHBIX 33IaHUIN U 00CYKIECHUE PE3YIbTATOB;

— 00CYXXJICHUS 3aKOHOAATENIbHBIX, IPABOBBIX U HOPMATHUBHBIX aKTOB.

BTtopas coctaBmsitonias O1eHUBAET YCTHHIN OTBET HA 3a4€TE U HE MOXKET MTPEBHIIIAThH
60 6aIoB.

40 6amioB, MOJyYEHHBIE CTYJICHTOM B TEUEHUE CEMECTPA, TOJKHBI 03HAYaTh CaMyIo
BBICOKYIO XapaKTEPUCTHKY €ro paboThl. Takoi Oaml moixy4aroT CTyACHTBI, KOTOpPbIE Ha
NPAKTUUYECKUX 3aHATUSX CHUCTEMAaTUYECKHM TIOKa3bIBAIOT BBICOKUE PpE3YNbTaThl MpHU
orpocax, MPOSBIISIIOT AKTUBHOCTh MPU OOCYKICHHHM H3y4aeMbIX MpPoOJeM, B IMOJHOM
00beMe BBITIOJHAIOT YYEOHYIO MPOrpaMMy, HE UMEIOT MPOITYCKOB.

MakcumanbHas OlleHKa OTBeTa Ha 3auere olneHuBaeTcss B 60 OamioB. Kaxawiid
BOIIPOC B OMJIeTe UMEET CBOIO JIOJIO B OOIIEH OIEHKE B 3aBUCUMOCTH OT CJIIOKHOCTH.
Hanpumep, 3a nepBbIii TEOPETUUECKH BOIPOC MAKCUMAJILHO OLIEHUBaeTCs 15 06aos, 1Ba
CICAYIOIIMX TEOPETUUECKUX BOMpoca oOleHuBawTcs 1o 10 OamwioB, 3agaya —
MakcuMaibHO 15 0ayioB M MATH TECTOB — MO 2 0aia KaKIblil MPaBUJIBHO PEIICHHBII
TECT.

bannbHas cucrteMa arrecTanuu:

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

- CTyaeHT, momyuyuBmmii oT 50 g0 69 0GamioB, cuMTaeTCcs aTTECTOBAHHBIM Ha
«YJIOBJIETBOPUTEILHOY;

- CcTyaeHT, nomyuyuBmmi oT 70 mo 85 GamioB, cUMTaeTcs aTTECTOBAHHBIM Ha
«XOPOIILIOY;

- crynaeHt, noayumBmmii ot 86 mo 100 OannmoB, cuuTaeTcsi aTTECTOBAHHBIM Ha
«OTIIUYHOM.

Takum oOpas3om, eciii CTYJEHT 10 UToraMm paboThl B ceMecTpe HaOupaet 21 Gan, a
110 UTOTaM MUChbMEHHON paboThl — 60 OasioB, To 00mIas cymma 81 Gai COOTBETCTBYET
OKOHYATEJILHOMN OIIEHKE 4 «XOPOIIIOY.

Ecnau cryneHT mojomien K sk3aMeHy ¢ oneHkod 0 6ayuioB, TO pu 0e3ynpeuyHoOM
KaueCTBE MUCbMEHHOM SK3aMEHAIIMOHHON paO0Thl OH MOKET MOJYYUTh UTOTOBYIO OIIEHKY
M0 JAHHOW JHUCIHUIUIMHE TOJbko 60 Oa/yiIoB, UYTO COOTBETCTBYET OIICHKE
«YJIOBJIETBOPUTEILHOY.



O naHHOM MOAXOJIe K OLIEHKE 3HAHWUU CTYACHTOB MpenojaBaTellb UHPOPMUPYET
CTYJEHTOB Ha IEpPBOM CEMHMHApPCKOM (IpakTHueckoM) 3aHsaTMM. Ha mnocnenHem
CEMHHAPCKOM 3aHSATHHM CTYJIEHTaM COOOLIAeTCsl OIEHKA, KOTOPYI0 OHHU IOIYYaroT IO
UTOram paboThl B CEMECTPE.

CTyeHThl MOTYT YJIYYIIUTh CBOKO OLIEHKY IO UTOraM pabOThl B CEMECTPE 3a CUET
O0TpabOTKU NPOMYLIEHHBIX 3aHATUN WX MOTYYEHHBIX HEYTOBIETBOPUTEIBHBIX OLIEHOK Ha
cemMuHapax. Bwmecte ¢ Tem, Bce OTpabOTKM MOTYT OBITh OCYIIECTBIECHBI B
KOHCYJIbTALIMOHHBIE THU B MIEPUOJI HE 0oJiee IBYX KOHCYJIbTALMI ¢ MOMEHTA MOJYyYECHHS
OLICHKH «HEYJOBJIETBOPUTEIILHO» WM MPOIycKa 3aHATHH. Tonbko B ciaydae O0Je3HU
CTYZCHT MOXET 0TpabaThiBaTh MPOMYCKH B 00Jiee MO3HUE CPOKH.

OTtpaboTKa NPOMyCKOB, MMEBLIMX MECTO IO MPUYHUHE PadOTHI CTYJIEHTOB BO BpPEMS
3aHATUN, HE TOIIyCKAETCS.

7. ®OHJ OLEHOYHBIX CPEICTB AJIs NMPOBeJeHUs] NMPOMEKYTOUYHOH aTTeCTALUU
00y4aromuxcs Mo JMCUMILIHHE

7.1 IlepeyeHb KOMIETEHUMH € YKa3aHMEM HMHAMKATOPOB HMX JOCTHKEHHUS B
npouecce 0CBOCHUA 00pa3oBaTeJIbHOM MPOrPaAMMbI

[lepeuenb KoMmeTeHLMH, (OPMUPYEMBIX B MPOLECCE OCBOCHUS TUCUUILIMHBI,
conepxkurcs B pasgene 2 «llepedeHb mIaHUPYEMBIX pE3YyJbTATOB OCBOEHUSA
00pa3oBaTeIbHOM MPOTrpaMMBbl (TTepeueHb KOMIIETEHIINI) ¢ YKa3aHUEM UHJIUKATOPOB UX
JOCTH)KEHHUS U IJIAHUPYEMBIX PE3YyJIbTaTOB OOYUYEHHUS MO JUCIUILIMHE .

7.2. TunoBble KOHTPOJIbHBbIE 32JJaHNSI UJIM HWHble MaTepPUaJIbl, HEOOXOAUMBbIE
JJISl OLIEHKHM WHAUKATOPOB JOCTHKEHHUSI KOMIIETEHUMH, YMEHUU U 3HAHUM

HaumenoBanue IIpumepsl 3a1aHUH NI OLEHKU MHAMKATOPOB J0CTH/KEHUS

KOMIIeTeHIUI KOMIIeTeHI U
YK-4 1. Mcnoaib3yeT 0OCHOBHBIE METOABI H CPEACTBA MOJTy4YeHUs,
CnocoOHOCTb npeacTaBJieHusl, XpaHeHHs U 00padoTKH JaHHBIX.
HUCIOJIL30BaTh 3apanmue 1.
IIPUKIIAHOE Hanummre ckpunt Ha Python oO6pabartbiBaroiuii TEKCTOBBIH (ailn Taxk,
IIPOrpaMMHOE YTO B HEM BCE 3a-TJIaBHbIE OYKBBI IPE0Opa3ytoTCs B CTPOUYHBIE. .
obecrieueHne npu 3aganmue 2.
peleHnn Hanmummre ckpunt Ha Python oGpabartbiBaromunii TEKCTOBBIN (aiin u
npodeccuoHaIbHbIX MOJIy4YeHHUE Ha €r0 OCHOBE CJIOBApS, KIIFOYaMHU SIBJISIOTCS CJI0BA TEKCTA, a
3a1a4y 3HAYEHUSIMHU KOJIMUYECTBO BCTpeuaeMocTH ciioB. CoxpaHute B (paiiie

CSVv.




2. JlemoHcTpHpYeT BJajeHue NPo¢ecCHOHATbHBIMYU MaAKeTAMU
NMPHUKJIATHBIX IPOrPaMM.

Ycranoute naker Anaconda 3amyctute nporpammy Jupyter Notebook
COCTaBbTE TECTOBBIN KO Ha Python.

Hcnonw3ys nporpammy Jupyter Notebook coctaBeTe ko1 Ha Python,
OINpEAEIAIOIINI CYIIIECTBOBAHUE TPEYTOJIbHUKA 110 TPEM 33aJaHHBIM
JUIMHAaM cTopoH. Ecnu cyiecTByer, TO onpeaenuTh ero THIIL.
Hcnonp3yiiTe 6ubanorexy math.

3. BrpiOupaer Heo0X0AUMOE NPHUKJIATHOE POrPaAMMHOe
olecreyeHre B 3aBHCHUMOCTH OT peliaeMon 3a1a4m.
3ananue 3.
Bri6epute Oubnuorexy Python anst paboTsl ¢ MaccuBamu. BeimonnuTe
IIPOrpaMMHBIN KO OMHAPHOI'O MOUCKA JIaHHbIX.
Bribepure 6ubnmoreky Python ass XsmmpoBaHus 1aHHBIX. BeimomHuTe
IIPOrpaMMHBIN KO OBICTPOro MOMCKA TEKCTOBBIX CTPOK.
4. Hcnoab3yeT NpPUKJIagHOE IPOrPaMMHOe obecriedeHue s
pelIeHUs] KOHKPETHBIX NPHUKJIAJIHBIX 32/1a4.
3aganue 4.
YcranoBute nakeT Anaconda 3amyctute nporpammy Jupyter Notebook
cocTaBbTe TECTOBBIH K01 HA Python.
Peanusyiite nporpammy Ha Python koTopoii B kauecTBe aprymeHTra
KOMaHJHOU cTpoku nepenaercss uMma CSV-¢aiina, B nepBoM cToiidle
HAXOJATCS YUCIIa, KOTOPBbIE HEOOX0IUMO OTCOPTHPOBaTh. [Iporpamma
CO3J1aeT HOBBIH (paii1, B KOTOPOM MEPBBIN CTOJIOEI] OTCOPTUPOBAH.




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

OCYLIECTBIIATH MTOUCK, HH(POPMALHH, TPAMOTHO peau3yeT Npouecchl ux coopa,
KPUTHYECKH 00padoTKN U HHTEepHpeTALNHU

aHaAJIN3UPOBATh, BrinonHuTe 06paboTKy TEKCTOBOTO (haitia, B KOTOPOM 3a(hUKCHPOBAHbI
000011aTh U (bakThl IpoIaK, HEOOXOAUMOTO JJIS TOACYETa CyMMApPHBIX MPOJIAXK IO
CUCTEMATU3UPOBATh pa3-IM4HBIM reorpaduueckum nojapasaeneHusaM ¢pupmel. Ha ocHoBe
nH(pOpMaIHIO, MOJTy4EeHHBIX TaHHBIX cocTaBbTe CSV (aiin, XpaHsmuii momryyeHHble
UCII0JIb30BATh [PE3YJIBTATHL.

cucTeMHbIi moaxon st |Onummre cTpykrypy CSV ¢aitna ¢pukcupyromero GpaxTsl IpoIax,
pELICHNUS TOCTABICHHBIX [HEOOXOANMOTrO JUIS MOJCYETa CYMMApPHBIX MTPOIAXK MO Pa3IHYHBIM
3ama4 reorpapuuecKuM MoaApa3aeIeHusIM QUPMBI.

2. O00CHOBBIBAET CYIIIHOCTH MPOMCXOAAIIET0, BHISIBJISIET
3aKOHOMEPHOCTH, IOHUMAET NMPUPOAY BapHadeTbHOCTH
OnummTe 3aKOHOMEPHOCTH/BapUa0EIbHOCTh B CHHTAKCHUECKUX
KOHCTpYKIUAX Python st paboThI CO CIMCKaMU M CIIOBApSIMHU.
OrnpenenuTe KOJTMIEeCTBO JICMCHTOB CITUCKA, 3HAYCHUS KOTOPBIX
COBIIAJIAIOT C KJIOYaMHM 3a/IaHHOTO CJIOBaps M KOJIMYECTBO JIEMEHTOB
CITUCKa, 3HAYCHHS KOTOPBIX PABHBI 3HAYCHHSIM B CJIOBape.

3. DopmyJaupyeT NpU3HAK KJIaccuPUKANNH, BbIIEJsIeT
COOTBETCTBYIOIIME €My I'PYIIbI OTHOPOAHBIX «00HEKTOBY,
uaeHTHUIHMPYeET 001He CBOHCTBA YJIEMEHTOB 3THX TPy,
OlleHMBAET MOJIHOTY Pe3yJIbTATOB KIaccu(puKaum,
NMOKa3bIBaeT NPUKJIAJIHOE Ha3HAYeHNe KIacCH(PUKATMOHHBIX
rpymi.

OnummTe Mo IX0 bl UCIIONIb3yeMble B Python 1uist rpynmupoBKu
(byHKIMI, OpUEHTUPOBAHHBIX HA 00Pa0OTKY OJTHOTUITHBIX OOBEKTOB U
perieHne OJU3KUX 3a1ad.

BrimonHuTe Ki1accu(UKAIMIO ¢ UCTIONIb30BaHUEM OMHAPHOTO JIepeBa.
OreHuTe KOJMYECTBO Olepaluii U riyOuHy JiepeBa

4. T'pamMOTHO, JOTHYHO, APTYMEHTHPOBAHO (hopMHUPYyeET
coOCTBEeHHbIE CyxKIeHUsl U oleHKU. OTin4aeT GakThl OT
MHEHHUIi, HHTePIpeTalHii, OIEHOK U T.J. B PacCyKIeHHsX
APYrUX YYACTHHKOB J1eSIT€IbHOCTH.

ChopmupyiiTe COOCTBEHHBIE CYKIEeHUS 0 TpuMeHuMocTH Python mist

pEIIeHuUs 3a/1a4 MAallTHHHOTO O0Y4YEeHHUS.

BrimoHUTE 337a4y TOCTPOEHUsI OMHAPHOTO JIepeBa ABYMS CITIOCOOAMU:

HA OCHOBE CIMCKOB U HA OCHOBE Y3JTIOB U CChUITOK. O1leHHTe

A PEKTUBHOCTH PabOTHI KaXI0T0 Cr1ocoda

5. ApPrymMeHTHMPOBAHHO M JIOTUYHO MPEACTABJISIET CBOK) TOUYKY
3peHHsl MOCPEICTBOM U HA OCHOBE CHCTEMHOI'0 ONMCAHUS.

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

PEeLIUTh Ha OCHOBE si3bIKa Python

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

KPYITHOUN KOPIIOPATUBHOM TPaH3aKIIMOHHOW CUCTEMBI Ha S3BIKE

nporpamMmmupoBanus Python.

IIpuMepHBbIe BONPOCHI 1JI51 OATOTOBKH K 3a4€Ty
1. IlpucBoenue mo cceuike M MO 3HadeHUto. Crnenuduka cosnaHuss OOBEKTOB U



npucBoenuss B Python, ocobennoctu Python B cBs3M C pacnpocTpaHEeHHO-CTHIO
UCIOJIb30BaHUSI HEU3MEHSIEMBIX TUIIOB.

2. Cpoenuduka TUNU3ALUM B SI3bIKaX MPOrPaMMHUPOBaHUS (pa3IUYHbIC ACIEKThI
tunuzanun). Peanuzanus tunuzanuu B Python.

3. Opranusanus BetBienuit B Python. Mnctpykius if...else. MHOeCcTBEeHHBIN BHIOOP.
4. Huxner B Python, pabota u ycTpoiicTBo nukia for, TMMMYHOE TPUMEHEHUE range U
enumerate B 1ukJie for.

5. Huxner B Python, pa6oTa u yctpoiictBo nukia while. Opraau3aius 6€CKO-HEUHOTO
[MKJIa, aBAPUMHOE 3aBEPIICHUE [IUKIIA.

6. Crnucku B Python. OOpamienne Kk saeMeHTaM CIHCKa U co3daHue cpe3oB. O0Xon
CIIMCKA U MTOUCK 3JIEMEHTOB B CIIUCKE.

7. KiroueBble omnepauuy, MNPOBOAAIIME K H3MEHEHUIO CHHCKAa W MOPOXKIAIOIINE
M3MEHEHHBIE CIIUCKHU, KOMMPOBAHUE CIIUCKOB.

8. CnoBapu B Python. UtepupoBanue 1o cioBapsm, Ipeodpa3oBaHre MEXY CIOBAPSIMU
u ciiuckamu B Python. Onepanuu ¢ npesncraBiaeHUsIMH ClI0Ba-peit.

9. Onepannu co caoBapsIMH, YUYUTBHIBAIOIIME BO3MOKHOE OTCYTCTBHE Kitoya. Onepanuu
MHOTOJIEMEHTHOTO M3MEHEHHUs ciioBapeil. Onepanuu no3jae-MEHTHOTO U3BJICUCHUS U3
CJIOBAps U UX MCIOJIB30BAHUE.

10. MuoxectBa B Python. OcHOBHBIE CITIOCOOBI CO3AaHUS, MOJYUYEHUS U H3ME-HEHUS
3HaueHuil. O6Xoa MHOXKECTB. BbINOIHEHNE OCHOBHBIX OIEpalil ¢ mapoil MHOXKECTB B
Python.

11. Koprexu B Python. Otnuums xkopTexeil oT cnuckoB. PacmakoBka W yacTHY-Has
pacraKkoBKa KOPTEXKEH.

12. BelpaxkeHusi TeHepaTopbl U TeHepaTopbl cnuckoB B Python. Micnionb3oBanue yciaoBuit
B re€HepaTopax.

13. ®yHKMU cTaHAAPTHON OMOIMOTEKH AJisi pabOThl C KOHTEUHEPAMU.

14. O6bsaBnenue u BbI3oB (GyHkimu B Python. [TapameTpsl GpyHKIIMU cO 3HAUE-HUEM TI0
YMOJIYaHUIO U KOMMEHTHPOBaHUE (PYHKIIUH.

15. ®ynkmus. [Honyyenue napopmannu o Gyuakuu. CrocoObl mepenayu mapa-MeTpoB
IIPY BBI30BE (QYHKIIUU.

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

17. Bb30B (h)yHKUMHU C MO3UIMOHHBIMHM IapamMeTpaMH, HaxOJSIIMMHCS B CIHUCKE, U
MMEHOBAaHHBIMHU NTapaMEeTPAMHM, HAXOAAIIMMHUCS B CIIOBape.

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

19. ba3oBble onepauuu aist padotsl ¢ (aitiamu B Python. Mcnons3oBanne HHCTPYKIIUU
with ... as Ha npumMepe paboThI ¢ Daitiamu.

20. CSV ¢aiinel. Metoas! u dynkiuu padotsl ¢ CSV daitnamu.

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

22. Monymu B Python m ux otnmuume ot ckpuntoB Python. BapuanTel cuHTakcuca
MMITIOPTa MOJYJISt 1 OOBEKTOB MOIYJISL.

23. IlpuMeHneHne IMIOPTUPOBAHHBIX 00bEKTOB. [lopsamok moncka Moayneit u crienuduka
UX 3arpy3Ku. 3arpy3ka MOAyJel 13 rio0albHOTO PErno3UTOPHSI.



IIpuMepHBbIe BONPOCHI AJI MOATOTOBKH K IK3aMeEHY

1. Konuernus knacca u oowbekra. [Ipuniunel u mexanuzmbl OOIN.

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

3. [lonumopdusM u yTuHas TUMH3ALKUS U TPOBEpKa MPUHAIICKHOCTH 00BEKTa K KIIACCy
B si3bIKe Python.

4. Meto/bl KJIacCOB M CTaTHYECKUE MepeMeHHble U MeToAbl B Python. Cnenuanbhbie
METOABl ISl HWCIOJIb30BAaHUSA IOJB30BATEIICKUX KJIACCOB CO  CTaHAAPTHBIMU
orepaTopamu 1 (PyHKIHAMU.

5. OcHOBHBIE BO3MOXHOCTH, TOJJCPKUBAEMbIE (PYHKIIMOHAIBHBIMU  SI3BIKAMU
nporpamMmmupoBanud. [logaepxka 3meMeHTOB (PyHKIIMOHAIBHOTO MPOTPaMMHUPOBaHUS B
Python.

6. KoHuenuus «pyHKIUM — rpakgaHe IEPBOro Kiacca» B SA3bIKE MPOrpaMMHUPOBAHMS,
nojasiepkka 3toi koumeniuu B Python. Cnemuduka nsmOpa-dynkuuii B Python ux
BO3MOXHOCTH U OrpaHUyeHus. TUIHYHBIE CLIEHAPUU UCTIOIb30BaHUS JISIMO1a-PYyHKITUH
B Python.

7. 'mo6asibHbIE U JIOKAJIbHBIE TIEpeMEHHbIE B QyHKIUAX Ha ipuMmepe Python. [To6ounbie
7 PexTh BbI30Ba GYHKIIUN U UX MTOCIEACTBUS.

8. Bnoxxennble (hyHKIIMM U 3aMbIKaHus, crienuduka peanusanuu B Python.

9. ®yHKIIMU BBICHIETO TIOPAJIKA U IeKopaTopsl B Python.

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

11. Uteparopsl B Python: BcTpoeHHBIE UTEPATOPHI, CO3IAHHE COOCTBEHHBIX UTEPATOPOB,
TUIIMYHBIE CITOCOOBI 00X0Aa UTEPATOPOB U MIPUHIMUI UX pa-00Thl. BcTpoeHHbIe PyHKIIMN
JU1st pabOTHI C UTEpATOPaMH M BOZMOXKHOCTH MOJTYJIS itertools.

12. ®yHKUIMY reHepaTophl U BEIPAKEHUS T€HEPATOPhI: CO3/JaHuE U MpuMeHeHue B Python.
13. Crneuuduka MaccuBOB, KaK CTPYKTyp JMaHHBIX. JlMHaMHuueckwe MacCHBBI —
cnerupuka padoThl, CIOXKHOCTH orneparuii. Crienuduka padota c array B Python.

14. AOcTpakTHasi CTPYKTypa JaHHBIX CTEK M OdYepeqb: 0a30Bble U pPACIIUPEHHBIC
OIepaLynu, UX CI0KHOCTb.

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

16. CBsA3aHHBIE CHOUCKU: OJHOHANPABJICHHBIE M JIBYHANPaBJICHHbIE — MPUHLHI
peanu3auuu. CpaBHEHHE CKOPOCTH BBIIIOJIHEHHS OCHOBHBIX ONEpalMil B CBS3aHHBIX
CIUCKAX U B JUHAMUYECKOM MAaCCHUBE.

17. JlepeBbsi, co3laHue AEPEBBHEB C MOMOIIbIO CTPYKTYPhI CIUCOK, Y3JIOB U CCHI-JIOK.
Oneparuu ¢ nepeBbsimu. O0xon nepena

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

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

20. Anroput™M COPTUPOBKH BCTaBKaMH, €r0 CIOKHOCTh. AJTOPUTM OBICTPOTO MOUCKA B
OTCOPTUPOBAaHHOM MaccuBe. CJOXKHOCTh TIOMCKa B OTCOPTHUPOBAaH-HOM U HE
OTCOPTUPOBAHHOM MAacCCHUBE.

21. AnroputMm coptupoBku lllenna, CIOXKHOCTH COPTHPOBKM M BO3MOXHOCTH IO €€



YIYUYLIEHHUIO.

22. Aaroput™m OBICTPOIl COPTHUPOBKH, CIOKHOCTH COPTUPOBKU M BO3MOKHOCTHU TIO €€
YIIYYILIEHHIO.

23. AITOpPUTM COPTUPOBKH CIHUSIHUEM, CII0KHOCTh COPTUPOBKH.

Ilpumep ounema ona IK3amena.
DeepajibHOE TOCYAAPCTBEHHOE 00pa3oBaTe/ibHOE OKOIKETHOE YUpeKIeHue
BbICIIEro 00pa3oBaHus
«®unancoBblii yauBepcuret npu Ilpasureabcree Poccuniickoii @egepanum»
(ApocaaBckuii puanas OUHYHHBEPCUTETA)

Kadenpa «IxoHOMIKA U PUHAHCHD)

JucuuniuHa «AJIrOpUTMBL U CTPYKTYPHI IAHHBIX B si3bike Pythony
Ounuan ApocnaBckuid

®dopma 00yueHuss Ounas

Cemectp 2 HanpaBnenwne 38.03.01 «DxoHOMUKA»

[Ipoduns «busHec-apXUTEKTYpa U aHATUTUKA

3K3AMEHAIIMOHHBIN BUJIET Nel

No Bompocer 6unera MaxkcumanbHbIH

/1 Oann

1 Crienm¢puka TUIM3AIUH B SI3bIKaX MPOrpaMMUPOBAHUS (pa3INuHbIC 20 6ayoB
acneKThl Tunu3anum). Peanuzanus tunuszanuu B Python .

2 B ctpoke conepikariieit mocienoBaTenbHOCTh CIIOB, pa3AeIeHHbIX 20 6amnoB

3aMAThIMH YAAJTUTh BCe HEUEeTHbIE clioBa. OTBET MPEACTaBUThH B BUJIE
ctpoku. [Ipumep: crpoka 'SIX,SEVEN,EIGHT,NINE,TEN' Oyner
npeobOpasosana B: 'SIX,EIGHT, TEN".

3 Co3naTh Hepapxuro KIaccoB Jisi GPYKTOB, MPOJIAIONIUXCS B Mara3uHe. 20 GamioB
Hepapxus 1omKHA coepkaTh He MeHee 3 KinaccoB. OOBEKTHI TOJHKHBI
coJiepKaTh He MeHee 2X aTpuOyTOB U 2X METOAOB. Peann3oBaTh
MEXaHU3M aBTOMAaTHYECKOTr0 MOJICUETa KOJIMYECTBA BCEX CO3AaHHBIX
(GPYKTOB M aBTOMAaTHYECKOTO MTPUCBOCHUS KAXKIOMY (DPYKTY YHH-
KanpHOTO HaeHTH(HKaTOopa. Heo0X01mmMo 3armoHUTh CIIUCOK
MPEICTaBUTENISIMU BCEX KJIaccoB (Bcero He MeHee 10 00beKTOB) 1
IPOJIEMOHCTPUPOBATH pabOTy CO3AaHHOTO MEXaHH3Ma.

IToarorosun
Mopo3sos 1.A.
YTBepxKaaro:
3aBemyromuit kadenpoit Cupotkus C. A.
«DKOHOMHMKA U (PUHAHCHDY [Hata 2024 .

7.3. CooTBeTCTBYWOIIHE NPUKA3bl, PACNOPS:KEHUSI PEKTOPaTa 0 KOHTPOJIe
YPOBHSI OCBOCHH S TUCIHUIJIMH ¥ () OPMUPOBAHHOCTH KOMIIETEHI[UI CTY/I€HTOB.
[Tpuka3 ot 01 oktsa6psa 2024 roga Ne2187/0 «O6 yrBepxknenuu llomoxenus o
OPOBEICHUH TEKYIIEro KOHTPOJS YCIEBAEMOCTHM W MPOMEXKYTOYHOM arTecTrauuu
CTYJIEHTOB, OOYYaIOIIMXCS M0 00pa30BaTEIbHBIM MIPOTpaMMaM BBICIIETO 00pa30BaHUs B
PrHAHCOBOM YHUBEPCUTETE, pa3MEIICHHBIN o CCBUIKE:



https://www.fa.ru/upload/iblock/845/yqw4vi0qgi21glvu9775bfm4rz6p19b0z/Prikaz-
2187 0-0t-01.10.2024.pdf

8.IlepeyeHb OCHOBHOW M JONMOJHHUTEJIBHOW Y4YeOHOW JHUTEepPaTyphbl,
He00X0AUMOi I OCBOCHUSA TUCUHMILIMHBI

OcHoBHas TUTEpPATYpA :

1. I'ypuxos, C. P. OCHOBBI aJITOPUTMHU3AIUH U ITpOorpaMMupoBanms Ha Python: yaeGHoe
nocobue / C. P. 'ypukoB. — Mocksa : UHOPA-M, 2022. — 343 c. — (Boiciiee
oOpazoBanue: bakanaspuar). — 9bC ZNANIUM.com. - URL:
https://znanium.com/catalog/product/1356003 (naTta o6pamenus: 16.05.2023). — Tekct
: DJIEKTPOHHBIN.

2. lllenyapko, B. M. A3bik nporpamMmMupoBaHusi BEICOKOT0 ypoBHs Python. ®ynkium,
CTPYKTYPbI JaHHBIX, JOMOJHHUTENIbHbIE MOIYJH: YuyeOHoe nmocobue / B. M. lllenyabko;
FOxHbI#t henepanibHbIil yHHBEpCHUTET. - PocToB-Ha [lony; Taran-por : M3gaTenbcTBo
OxHoro denepansHoro ynusepcuteta, 2017. - 107 ¢. — O9bC ZNANIUM.com. - URL:
https://znanium.com/catalog/product/1021664 (nara o6-pamenus: 16.05.2023). — Tekct
. DJIEKTPOHHBIN.

JlonoiHUTE IbHAS JJUTEepaTypa:

3. CeBepeHnc, U. Benenue B nporpammupoBanue Ha Python / Y. Cesepenc. — 2-e u3n.,
uctp. — Mocksa : Haunonanensiidi OTkpeiTeiid YHUBepcutTeT « 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 : 2JIEKTPOHHBIN.

9.1lepeyeHnb pecypcoB MH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHON CeTH
«/HTepHeT», HeOOXOAUMBIX /IJIsl 0CBOEHM S JUCHUILIUHBI

1. Pylru 1.09 [DnektpoHHsli  pecypc]: caidt. — Pexum  mocryna:
https://pypi.python.org/pypi/pylru.

2. Python Data Analysis Library [DnekTponHslii pecypc]: caiit. — Pexxum po-ctyma:
http://pandas.pydata.org/.

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

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

5. Scikit-learn Machine Learning in Python [Onekrponnslii pecypc]: caiir. — Pe-xum
nocryma: http://scikit-learn.org.

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

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

8. Karanor kypcoB MHWurepner VYuuBepcutera WHpopmanumonusix TexHonoruii
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. Dnexktponnas 6ubnuorexa @uHancoBoro ynusepcurera (Ob) http://elib.fa.ru/.

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

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

16. DnekTpoHHO-O0MOIMOTEYHAsT cucTeMa Znanium http://www.znanium.com.

17. DnexTpoHHO-OMOMOTe Has cucTeMa m3natenscTsa «FOPAMTY https://urait.ru/.

18. DNEeKTPOHHO-OMOIHOTEUHAs cucremMa M3/1aTeIbCTBA [Ipocnekr
http://ebs.prospekt.org/books.

19. DnexTpoHHO-OMOIMOTEUHAs cucTeMa u3narenbcra «Jlauby https://e.lanbook.com/.
20.  DOmnextponHas  OubOimmoreka  M3marenbckoro  noma  «['peOEHHUKOB»
https://grebennikon.ru/.

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

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

23. HarmmonanwHas 3eKkTpoHHast onbmuoteka http://H306.pd)/.

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

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

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

10. MeToauyeckue yKazaHus s 00y4alOMUXCS M0 OCBOCHUIO TUCIHUILINHBI

HaumenoBanue Ton MecToHaxoxaeHuEe MaTeprana
METOJUYECKUX MaTepHaioB YTBEPAK] (cchuika Ha calT Qunana)
JUTSE 00yJaroIuXCsl SHUS
Mopo3zos U.A. MeTtonnueckue https://cloud.mail.ru/public/CnoV/cYBRvYAHR

PEKOMEH/IAIMHU TIO BHITIOTHEHHIO
KOHTPOJIBHOM Pa0OTHI 110 TUCIIUTUINHE
«ANTOPUTMEI U CTPYKTYPHI JAHHBIX B 2026
s3pike Python» mist crynenros,
00yJaronmxcs Mo HanpaBJIeHHUIO
nonroroBku 38.03.01 «DxoHOMUKAY.

[Mpuka3 OuHYyHUBEPCUTETA OT https://www.fa.ru/upload/iblock/dc2/a5qpi6ab0k016jz0
14.05.2021 1. Ne 1040/0 «O06 1c4g9ylcv5x35ey3/Prikaz- -1040 o-ot-
YTBEPXKACHUU METOAMYECKUX 11.05.2021.PDF

PEKOMEH AU 110 TIJIAHUPOBAHHUIO U
OpraHu3alMK BHEAYIUTOPHOU
CaMOCTOSITETIbHOM PadOThI CTYACHTOB
1o 00pa3oBaTeIbHBIM MPOrpaMMam
OakamaBpuaTa ¥ MarucTpaTypsl
DUHAHCOBOM YHUBEPCUTETE

11.IlepeyeHr HMHMPOPMANMOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX IPH
OCYLIEeCTBJICHMH 00pa30BaTeJbLHOr0 Mpouecca N0 JMCHUILIMHE, BKJIOYasA
nepeyeHb HeO0OXOAMMOr0 TMPOrPAMMHOIr0 obOecrnedeHusi U HMHGOPMANMOHHBIX
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 KoMmIeKT JTUIIEH3MOHHOTO TPOrPaMMHOI0 00ECIICUeHHUS:

1. [TakeT opUCHBIX TpOrpaMM.

2. AnatuBupyc Kaspersky.

3. Huctpubytus Python Anaconda (cBo6onHO pacnpoctpansemoe [10).
4. bpayzep Google Chrom.

5. QainioBei MmeHemxkep Far.

11.2 CoBpemeHnHbie TpodeccuoHanbHble 0a3bl JAaHHBIX WUHGOPMAIIMOHHBIC
CTIPaBOYHBIEC CHCTEMBI:

1. Uadopmanmonno-npaBoBas cucrema «['apanr».
2. UnpopmanmonHo-npasoBas cuctema «Koncynprant [1mtocy.
3. DnektponHas sHumKIoneaus: http://ru.wikipedia.org/wiki/Wiki

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

11.3 CeptudunrpoBaHHbIe MPOTpaMMHBIE U allllapaTHBIE CPEACTBA 3AITUTHI
uHpopMalK HE MPETyCMOTPEHO

12.0nucanue MaTrepHaIbHO-TEXHHMYECKON 0a3bl, HeOOXOAUMOM JIst
OCYIIeCTBJICHUS] 00Pa30BaTEJIbHOI0 MPOLECCa MO AMCIHUIINHE

MartepuanbHo-TexHHUeckasi 0a3a, KOTOpoW pacronaraer SpocinaBckuil Quiman
OUHYHUBEPCUTETA: ayJUTOPHBIN (HOH/I, KOMITBIOTEPHBIE KJIACCHI U JIp.

JlekIIMOHHBIE W TPAKTUYECKUE 3aHATUS TPOBOIAATCS B MYJIbTUMEIUITHBIX
aynuropusix (uimana, a Takke B 000py/I0BaHHBIX KOMIIBIOTEpAMU U MYJIbTUMETUNHBIM
o0opymoBaHHEM Kiiaccax.

[Tpodeccopcko-nenaroruaecKuii COCTaB 3HAKOMUTCS c MICUXO0JIOTO-
(U3UO0IOTHYECKUMU OCOOCHHOCTIAMH O0YYAIOIIUXCS MHBAJIMIOB U JIUI] C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMU 370pOBbsi. [Ipr HEOOXOAMMOCTH OCYIIECTBISETCS JOTOJHUTEIIbHAS
MOJACP)KKA TPENoJaBaHusl ThHIOTOPAMH, IICHUXO0JIOTAMHU, COLUUAIBHBIMU PAaOOTHUKAMH,
MPOIIEAIIUMH OATOTOBKY aCCUCTEHTaMHU.

B cooTBeTrcTBHM C METOAMYECKMMHU pekoMeHiamusMu MuHoOpHayku Poccun
(yrBepxaensl 08.04.2014 No AK-44/05BH) B Kypce NpenIoyiiaraercs HCIOIb30BaTh
COIMAIbHO-aKTUBHBIE M pedJICKCUBHBIC  METOJIBI  OOYy4YEHUsS,  TEXHOJIOTHH
COIMOKYJIBTYPHOH peadWmTaiuu C 1eJIbl0 OKa3aHWS TIOMOIM B YCTaHOBIICHUU
MOJTHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUH C JIPYyTMMHU CTYAEHTAMH, CO3JaHUU
KOM(OPTHOTO TCHUXOJIOTHYECKOTO KIIMMaTra B CTylaeH4deckod rpymme. I[lombop wu
pa3paboTKa y4eOHBIX MAaTEPUATIOB MPOU3BOIATCS C yUETOM MPEIOCTaBICHUS MaTepuala B
pazuuHbIX (dopmax: ayaualbHOW, BHU3yaJIbHOW, C HCMOJb30BAHHUEM CIHEIMATbHBIX
TEXHUYECKUX CPEJICTB U MHGOOPMAIIMOHHBIX CUCTEM.

OcBoenne aucuurimabl jgunaMu ¢ OB3 ocylecTBisieTcss ¢ HMCMOJIb30BAaHUEM
CpencTB 00y4yeHusi OOWIEro M CHEeHMATbHOIO Ha3HAauyeHUsl (IEePCOHAIBHOTO W



KOJUJIEKTUBHOTO UCIIOJIb30BaHUS). MarepuanbHO-TEXHUYECKOE o0ecrieueHne
peIycMaTpUBAET MPUCIOCOOIEHUE ayAUTOPUI K Hy>k1aM jui ¢ OB3.

®dopma npoBeEHUS aTTECTALMU ISl CTYJIEHTOB-MHBAJIUIOB YCTAHABIMBACTCS C
y4€TOM HHJIMBHUIYAJIBHBIX McUXo(pu3nueckux ocodeHHocreil. [ns crynentoB ¢ OB3
peIycMaTpUBAETCs NOCTYIHAs (hopMa MPeIOCTaBICHUS 3a/1aHUi OLICHOUYHBIX CPEJICTB, a
UMEHHO:

— B T€YaTHOM WM 3JEKTPOHHOM (opme (Uil JHIl C HApYLIEHUSAMU OIOPHO-
JIBUTAaTEJIbHOTO amnmapara);

— B TIEYAaTHOM (QopMme WM SNEKTPOHHOM (opMe C yBEIUYEHHBIM HIPUDTOM H
KOHTPACTHOCTBIO (17151 JIML] C HAPYIICHUSMHU CITyXa, PEUH, 3pEHHUsA);

— METOJIOM YTCHHSI aCCUCTEHTOM 3a/IaHusl BCIIYX (IS JIUI C HAPYIICHUSIMH 3PEHUS).

CryneHTaM ¢ WHBaJHIHOCTHIO YBEIMYMBACTCS BpPeMs Ha MOJATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOIMPOCHI. JIJis TakuX CTYIEHTOB MpeAycMaTpHUBaeTcs AOCTymHas (opma
IPEJOCTaBICHUS OTBETOB Ha 3a/1aHHUs1, @ UMEHHO:

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

— BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIYT aCCUCTEHTA
(17151 I ¢ HAPYIIEHUSIMU OITOPHO-/IBUTaTENILHOTO anmapara);

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

[Ipu HeoOxoaumocTu [uisi OOydYaroOLIUMXCsl C HHBAJUAHOCTBIO IpolLEaypa
OILICHHMBAHUSA PE3yJIbTATOB OOYUCHHSI MOXKET MMPOBOAUTHCS B HECKOJIBKO TAIOB.



