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1. HaumeHoBaHHe JUCHUIIMHBI
Huctumnnaa 51.0.03.01 « AnropuTMel U CTPYKTYpPhI TaHHBIX B si3bIke Python»

2. IlepedeHsb miIaHUPyeMBbIX Pe3y/IbTATOB OCBOCHHS 00pPa30BaTeIbHOM
NporpamMmsl (nepevyeHb KOMIETEHIMI) ¢ YKa3aHUEM HHAMKATOPOB UX J0CTHKECHUS U
IVIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHUs M0 JUCHHUILINHE

JIMCIMITIIMHA «AJITOPUTMBI M CTPYKTYPbI JaHHBIX B s3bike Python» obGecrneunBaet
HHCTpyMeHTapui popmupoBanus cieayronux komnerennuii: [IKH-2, [TIKH-4.

PesyabTaTnl 00yueHus
Kox (BJ1aeHUs1, yMEHUSA U 3HAHUSA),
S — HaunMeHoBaHue HNuaukaropsl 10- COOTHECEHHbIE ¢
" KOMIIeTeHIIU U CTUKEHUSI KOMIIETEeH U KOMIeTeHIIUusiMu/
HHANKATOPAMM 10CTUKEHUS
KOMIIeTEeHI[HH
INKH-2 Cnoco6en ¢ momotisto | 1.JlemoncTpupyer 3Hanue | 3HaTh:
MaTeMaTH4eCKOM 0a30BBIX MATEMATHYECKHUX | CYIIECTBYIONINE 0a30BbIC
MOJIENTH periaTh MOJIeIIeH, MPUMEHSIEMBIX | MaTeMaTHYeCKUe MOIEIH.
MOCTaBIICHHYIO B Pa3IMYHBIX AJITOPUTMBI PEIICHUS
TEOPETHUYECKYIO HIIH MPEAMETHBIX 00JIaCTSX. TEOPETUUCCKUX WJTU MTPUKIIATHBIX
MPUKIIAIHYIO 3a7a4y, 3az1a4.
peanu3oBbIBas YmMmernb:
AITOPUTM PELIEHUS B pemiaTh NpPUKIAJAHBIE 337a4d B
BH/JIE MPOTPAMMHOTO MIPEAMETHBIX 0bmacTsx C
MOTyJst IIPUMEHEHUEM  MaTeMaTHYECKUX
MOJEIIEN.
2. Anantupyer u 3HaTh:
IPUMEHSET MaTeMaTH4eCKUe  MOJENH Ui
CYULIECTBYIOIIKE peueHus KOHKPETHBIX
MaTe€MaTUYECKHE MOJIEIN | MPUKIAIHBIX 3a4a4.
JUIS pEIICHUS MOAXObI K PUMEHEHUIO
MIOCTaBJIEHHOMN MaTeMaTHYECKUX MOJIENEH.
MIPUKIIATHON UITH YMmern:
TEOPETUUECKOM 3aauH. ajanTUpoBaTh U NPUMEHSTH
MaTreMaTUYeCKUe  MOJECIH  JJid
penieHust NPUKIaJAHbIX 3a1a4.
3. Baageetr metononorueii | 3HaTh:
MaTeMaTU4eCKOro COBPEMEHHBIE CUCTEMBbI
MOJEIUPOBAHUS [T MaTeMaTU4eCKOTro
perieHus MOJIEIHPOBAHUS.
npodeccunoHanIbHBIX Ymers:
3a/1a4. peann30BbIBATH AJTOPUTMBI
pelieHus npodeccuoHalIbHbIX
3a/1a4y ¢ IPUMEHEHUEM
COBPEMEHIBIX CUCTEM
MaTeMaTHYeCKOT0 MOJIETUPOBAHUSL.
IIKH -4 Crniocoben 1. JlemoHCTpUpPYET 3HaTh:
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IIPOEKTUPOBATh U
peanu30BbIBATH
NIPUKIIAHBIC
IIpOrpaMMHBIE
CUCTEMBI B
COOTBETCTBUU C
AHAJIM30M 33J1a41

0a30BbIE 3HAHUS O
CYIIECTBYIOIIUX
MATCMATUYCCKUX MCTO JaxX

CYILIECTBYIOIINE MaTEeMaTHYECKUE
METO/IbI;
CYILIECTBYIOIINE CUCTEMBI

HaBBIKAMH 00€eCIIeUeHUA

U cucTeMax MIPOrpaMMHUPOBAHUSL.
[IPOrPaMMUPOBAHUSL. Ymers:
BBINOJIHATH BBIOOD
MaTeMaTU4eCKUX  METOJIOB |
CUCTEM MIPOrpaMMHUpPOBaHUS
HEOOXOAUMBIM  JUII  PEIICHUS
KOHKPETHOU 3aJa4H.
2. Ucnonb3yer u 3HaTh:
azanTupyeT CYIIIECTBYIOIIME MaTEeMaTUUYECKUE
CYLIECTBYIOIIHE METO/IBI u CHUCTEMBI
MaTeMaTUYeCKHe METOJIbI | MPOTPaMMUPOBAHUS.
W CUCTEMBI YmMmernb:
MPOTrpaMMHUPOBAHUS U1 | YMETh aJanTHPOBAThH
pelieHus MPUKIATHBIX CYIIECTBYIOIIME MaTEeMaTHUUYECKUE
3am1a4d. Bnageer METOEI u CUCTEMBI

MPOTPAMMHUPOBAHUS ISl PELIECHUS
MPUKJIAIHBIX 3a7a4

3. Brageet HaBBEIKaMu
HpOGKTI/IpOBaHI/IH n
pa3pabOTKH KOMIIOHEHTOB
IIPOrpaMMHOT'O
oOecreyeHHs Ha OCHOBE

3uarp

COBpEMEHHBIE SI3BIKU
MIPOrpaMMHUPOBAHUsI, COBPEMEHHBIC
TEXHOJIOTHUH TIPOTPaMMHUPOBAHUS
Ymersn:

COBPEMEHHBIX apagursM, |BeImomHATh pa3paboTKy

TEXHOJIOT Ul U S3bIKOB MIPUKIIATHOTO IPOrPaMMHOTO

IPOrPaMMHUPOBAHUSL. obecrieyeHust Ha  OCHOBE
COBPEMEHHBIX napajgurm,
TEXHOJIOTUH U

4. ITpumeHsieT MeTo1bl 3HaTh:

MaIIMHHOTO O0y4YeHHs METO/Ibl MAIIMHHOTO 00y4YeHHUs JyIs

JUISL pEIICHUS pellieHrs  OPUKIAIHBIX  3a]ad

MPUKIATHBIX 33124 aHaJIM3a JaHHBIX.

aHaJIM3a IaHHBIX. YMmerh:

IIPUMCEHATh METOAbl MAILIMHHOT'O
06y‘IeHI/I$I I PCHICHHA
MMPUKIAAHBIX 3a/la4 aHaJIn3a
JaHHBIX.

3.MecTo IMCHMILIUHBI B CTPYKTYpPe 00pa30BaTeIbHOM NMPOrpaMMbl

JluciuIuinHa « AJTOPUTMBI M CTPYKTYpPhI JaHHBIX B si3bike Python» otHocuTcs K
MOJYJI0 00menpodecCHoHaNbHBIX JUCIUIUIMH 1Mo HampasiaeHuto mnoarotoBkm 01.03.02.
[Tpukitagaas MaremaTrka U nHQopMaTuka, mpo b « AHAIU3 TaHHBIX ¥ IPUHSATHE PEIICHUI
B SKOHOMHKE U (pUHAHCAX.



4.00beM AUCHHUINVIMHBI B 3Q4YE€THBIX C¢IHMHHUIAX U B aAKaJeMHYECCKHX Yacax C

Bbl/IeJICHHEM o0beMa ayAuTOPHOH (JIEKLUH, CEMHHAPbI) U CAMOCTOATEJIbHONH PadoThI
o0yuyarommxcs

Ounas gopma oOydeHUs

Buna yuye6Hoii padorsl mo | Bcero (B 3/ea. u Cemectp 1 (B wacax) |Cemecrp 2 (B wacax)
JAUCUUIIJIMHE yacax)
OOmast TpyROEMKOCT® 8 3au.ex. / 288 uac. 144 4ac. 144 4ac.
JVCIIATUTAHBI
KonraktHas paboTa - 68 34 34
AyIUTOpHBIE 3aHIATHS
Jlexum 32 16 16
CeMuHapbl, IpaKTUYECKUE 36 18 18
3aHATHS
CamocrosiTenpHas pabora 220 110 110
B cemectpe 172 86 86
KoHnTtposns 48 24 24
Bun npomexyrodunoi
9K3aMEH, 3a4eT 9K3aMeH IK3aMeH
aTTeCTalluu
Bua texymero KoHTpoIst KOI;Z%?)JE?HG KonTponshas padora |KonTposibHas pabora

OuynHo-3a04Has (hopMa 0OyUeHHUs

Bun yuyeoHoii padorsl mo | Bceero (B 3/ea. n Cemecrp 1 (B 9acax) |Cemectp 2 (B 9acax)
JUCIHMIIJIMHE yacax)
OOmas TPYROSMKOCTE g o /288 wac. 144 uac. 144 uac.
JMCIUTUTHHEI
KonTaktHas paboTa - 48 o4 o
AyIMTOpPHBIC 3aHITHUS
Jlexkuun 16 8 8
CeMHUHApPBI, TPAKTHYECKUE 30 16 16
3aHSATHUS
CamocTosrenpHas paboTta 240 120 120
B cemectpe 204 120 84
KonTtposb 36 36
Bun npomexxyroyHoi
3a4eT, IK3aMeH 9K3aMeH IK3aMEH
aTTeCTalluu
Bun Texyiero KoHTpost KOI;Z%(:)J;?:LE Kontpomnbhas pabota [KonTponbsHas paboTa




5.Conepxanve JUCHUILIMHBI, CTPYKTYPHPOBAHHOe IO TeMaMm (pa3jaejam)
AUCHUILIMHBI ¢ YKa3aHHEM MX 00beMOB (B aKa/JleMUYECKHX 4acaxX) U BUJAOB Y4eOHbIX
3aHATHH

5.1 Conep:xkanue IMCUUNIMHBI

Tema 1. BBenenue B nporpammupoBanue Ha Python

Oomrast uapopmarms o s3bike Python. Mcropust si3pika mporpaMMHUPOBaHMSI, €TI0 CBSI3b
C IPYTHMHU SI3bIKaMH IPOrPaMMHUPOBAHHUS, PacpocTpaHeHHOCTh Python u ocHoBHBIE chepbl
ero MpuMeHeHHs. 3HAKOMCTBO C TIEPBBIMHU TIpuMepamu koja Ha Python. ®@umocodust Python.

bazoBas wmubpopmanms o s3eike Python. OcHoBHble THTBI JaHHBIX. OCHOBHBIC
YUCJIOBbIE THUIBI JIaHHBIX M OINEpaluy HaJ HUMHU. MareMaThyeckue onepanuu Haj
YHUCJIOBBIMU TUIIAMHU JaHHbIX. [IpeoOpa3zoBanue TuroB nanHbiX. [lepemMennsie u cnenuduka
ux oO0bsBieHus. Cratuyeckas W JUHAMUYecKas Tumnusanus. Pabora ¢ mnepeMeHHBIMHU.
VYrpasieHue naMaTeio 1 cOopka mycopa B Python. imeHoBaHue epeMeHHbIX.

PaGota co ctpokamu: co3laHHME CTpPOK, CIElHabHbIE CUMBOJBL. MHIekcupoBaHue
CTpOK, MoTy4yeHue cpe3oB cTpok. OcHOBHBIE QYHKIUU JIsl pabOTHI cO cTpoKamu. BeiBoa Ha
skpaH (paborta ¢ ¢yukuueir print) u dopmatupoBanue CTpok. PaznuyHble MOIXOIBI K
dopmatupoBaHuio CTpPOK, (opMmaTupoBanue ¢ momoulpio f- cTpok. Pacmmpennoe
dopmaTtupoBanue B Python.

Tema 2. Ynpapiasilomue KOHCTPYKIMH, CIIMCKHA W KOPTEKHU

VYrpasnsome KOHCTpyKuuud B Python. ByneB Tum: oObsiBIEHHWE W OINEpaLUU.
Omneparuu cpaBHeHus B Python. Ycnosusie oneparopsr B Python. Peanu3anus 3aga4un case B
Python.

Muxaer B Python: while, for. Cneunduka mukiaoB B Python. ®dyukumm range u
enumerate u uX UCIMOJIb30BAaHUE B ITUKIIAX.

Crucku u koprexku B Python. Croenuduka CIUCKOB M MX OTIHYHE OT MACCHBOB.
CoznaHue CHucKa, OINEpPUPOBAHME BIIOKEHHBIMHU CIIMUCKaMH, KOIHUPOBAHUE CIIHMCKOB,
orepalnyy HaJ CIUCKaMU: MHACKCAIUS U CPE3bl; U3MEHEHHUE CIHCKA; TTOUCK, COPTUPOBKA U
o0xox; m3MeHeHue crimcka. Koprexu B Python: cunrtakcuc, ciennduka ucrmorb30BaHms.

Tema 3. CioBapu, MHO:KeCTBAa U BbIPa:KeHHSI-TEHEPATOPHI

CnoBapu Python. CnoBapu: cemMaHTHKa, CHHTaKCHUC CO3JaHMs, OICPAIMH Haj
CJI0BapsiMU, Iepedop JIEMEHTOB CIIOBapSI.

MuoxecTtBa B Python. MHOXecTBa: ceMaHTHKA, CHHTAKCUC CO3/IaHUs, OTICPAIINH HaJT
ciIoBapsiMH, repedop aeMeHToB cioBaps. Criennduka omneparnuii ¢ MHOXkecTBamMH B Python.

Bripaxxenus-reneparopel B Python. BeipaxkeHusi-reHepatopbl i CIUCKOB:
ceMaHTHKa M cuHTakcuc. [Ipumep: 3ajaua npuBeAEHUS CHUCKA K "TUIOCKOMY' BHY.
BripaxeHus-renepatopbl IS MHOXECTB UM ciioBaped. Keucbl HCnonb30BaHus U
MPOU3BOIUTENLHOCTh PEIICHHUI C UCIIOJIb30BAHUEM BhIPAXKEHUN-TEHEPATOPOB.

Tema 4. DyHkunu



Oyukuun B Python: oOmas cemantuka. Co3maHue (QYHKIMH H €€ BBI3OB.
Pacnonoxenue onpesenenuii Gpyukiui. AnonnMubie pyHKIuU B Python. HeoOs3atenbHbie
napaMeTpsl QYHKIUNA ¥ COMOCTABICHUE IO KiItouaM. Bo3BpailieHue HECKOIbKUX 3HAUCHUHN U3
¢bynkuuu. PacmakoBka W 3amakoBka — mapamMeTrpoB  (QYHKIMUA. AHHOTAIlUM U
JTOKyMEHTHUpOBaHKe QyHKIMHI. ['100anbHbIE U JIOKAJIbHBIC IEPEMEHHBIE.

Tema 5. Padora ¢ gaitsiamu u 00padoTKa HCKIIOYUTEIbHBIX CHTYalUil

Oo0pabotka uckmoyeHuid B Python: keiicel s ucnonb3oBanus. UHCTpykuus try ...
except ... else ... finally. Knaccel BerpoenHbIX uckiaroueHuid. Co3aHue Moab30BaTEIbCKUX
nckiroueHun. Muacrpykuus assert.

PaGora ¢ ¢aiimamu B Python. Konuenmus daiina B coBpemennbix OC u s3bIkax
nporpammupoBanus. Oneparuu ¢ ¢pailraMu: OTKPBITHE/3aKpBITHE (aiiia, YTeHUE U 3aIUCH U
ApYyrue METObI sl paboThl ¢ ¢aiiamu. MHCcTpykims With ... 8s u ee ucmonb30BaHue IS
daiinos.

Coxpanenne 00beKTOB B (haiin ¢ momorbio moayis pickle u shelve. Moayns CSV.

Tema 6. Moay,iu U maKeThl

Moaynu u maketsl B Python: moaxoa K CTpyKTYpHpPOBAHHIO MPOrPaMMHOTO KOJa C
OMOIIIBbIO MOy IeH 1 makeToB. CuHTakcuc umnoptupoBanus B Python. Co3mxanue u pabora
¢ maketamu B Python. TToBropHas 3arpy3ka MOAyJICH.

Hanucanue u 3amyck ckpuntoB Ha Python. YcranoBka momyneii u3 riio0ajibHOTO
peno3uTapus.

Tema7. BBeieHue B 00beKTHO-OPUEHTHPOBAHHOE MPOrPaMMHpPOBaHUe

[Ipeanoceuiku u ucropus nossiaeHuss OOIL. O6wekThl U Ki1accel B OOIL. TTpunHIUmb:
u ocHoBHBIe MexaHu3Mbl OOIL. Jloruka paboThl aOCTpaKINKM, UHKATICYJISIUH, HACTIET0OBAHUS
U moJimMopduzma.

Python kak 0O0BEKTHO-OPUEHTHPOBAHHBIM SI3BIK IPOTPAMMHUPOBaHUs. ba3oBbie
Bo3mokaoct OOIT B Python: cosmanme kimaccoB M 0OBEKTOB; HAC/IEIOBAaHHEC U
nonumopdusm; GyHkius super(); mpoBepka MPUHAIICHKHOCTH K Kiaccy. ba3oBbie TUITBI B

Python.

Tema 8. O0beKTHO-OPHEHTHPOBAHHOE MTpOorpaMMupoBanue B Python

MeToapl KIaccoB M CTaTHUYECKUE IMEepeMeHHbIe W MeTonasl B Python. Ympasienue
JIOCTYIIOM K aTpuOytam kiacca B Python. JlmHamudeckue omepanuu ¢ aTpuOyTaMud H
uHTpocnekuss B Python. Vcmonb3oBaHue cCHeNUaIbHBIX METOJOB JUISl PACHIHPEHHOTO
dbyHKITMOHAIIA TTOJTK30BATEILCKUX KaccoB. Kelic mocTpoeHust nepapxuu KiIaccos.

Tema 9. Beegenue B QyHKIIMOHAJIBbHOE IPOrPAMMHUPOBAHUE

[TapagurMbl ¥ UAMOMBI IPOTPAMMUPOBAHUS, 00IIasi KOHIENIHS (QYHKIIMOHATEHOTO
nporpaMMupoBaHusi. OyHKIIMOHAbHBIE SI3bIKH MPOrPAMMUPOBAHUSI.

OyHkuuM "TpaxkJaHe NMEepBOTro kiacca', (yHKUMH BBICHIETO MOPSAKA, 3aMbIKaHMUS,
bynkuun 06e3 nmobouHbIX A(PPEKTOB, peKypcs, XBOCToBas pekypcusi. Heuszmensembie
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CTPYKTYpbl JaHHbIX. WMauoOMbI, pacnpocTpaHeHHble B (PYHKIMOHAJIBHBIX  S3BIKAX
MpPOrpaMMHUPOBAHMS:  UTEPATOPBI,  IOCJIENOBATEIbHOCTH,  JICHUBBIE  BBIYMCIICHUS,
COIIOCTABJIEHUE C 00Pa3LOM, MOHABI.

OneMeHThl (YHKIIMOHAILHOTO MporpamMmmupoBanus B Python: dyHkmum - rpaxmane
NEPBOTO KJIacca; rI00abHbIC U JIOKAIBHBIC IepeMeHHbIe B Python; BiioskeHHBIE QYHKIIMU U
3aMbIkanus B Python.

Jlekoparopsl B Python: ucnonb3oBanue u co3nanue COOCTBEHHBIX AEKOPATOPOB.

Tema 10. ®yHKIMOHAIBLHOE MporpaMmMupoBanue B Python

[Moxxox: map, filter, reduce. Peanuzanms ¢pyukuuii map, filter, reduce B Python.
Urepatops! B Python, utepupyemsrii Tun ganasix. Moayis itertools.
OyHKIMKU-TEHEPaTOPhl U BhIpKEHUsI-reHepaTopsl B Python.

Tema 11 CTpyKTYpBI JaHHBIX: MACCUBBI, CTEKH, O4epeaH, CITUCKH.

BBenenue B aHaIU3 CI0KHOCTU aITOPUTMOB.

MaccuBbl ¥ UX OTJIHYKE OT CUCKOB B Python. /luHamMuueckue MacCuBbI, CJIOKHOCTh
ornepanuii paboThl ¢ TMHAMUYECKUMH MacCHUBaMHU.

Crek, onepanuu co crtekoM. Peanuzanuu creka. Ouepenb, onepanuy ¢ O4Epeblo.
Peanuzanusa ouepenu. CBsi3HbIE CIMCKU, BAPUAHTHI CBSI3aHHBIX CIIHCKOB.

Tema 12. AIropuT™MbI NOMCKA U COPTHPOBKU

[louck B cnmckax/maccuBax, OMHapHbIM ouck. COPTUPOBKA U €€ MCIOJIb30BaHUE B
NPUKIIAIHBIX 3a7a9ax.

[IpocTbie MeTOABI COPTUPOBKH: 0OMEHHBIE COPTHUPOBKH (C Pa3IMYHBIMU BapHAIUSIMU );
COpPTUPOBKA BEIOOPOM (M3BJICUEHHEM ); COPTHPOBKA BKIIOUEHHEM (BCTABKaMHM).

O¢ddexTuBHBIE METOIBI COPTUPOBKH: OBICTpas COpTUPOBKA; copTupoBka l[llema;
copTupoBKa cinusiHueM. CpaBHEHHUE Pa3IUYHBIX COPTUPOBOK.

5.2 Y4yeOHO-TEeMATHYCCKUH ILJIAH

o4yHas popma o0OyueHust

TpyroeMKoCTh B Yacax
AyautopHas pabora
HaunmenoBanue ya P ge 2 CamocTos DopMbl TEKYLIET0
MHHAPbI -
Ne /| Tem (pa3gesioB) PbL, KOHTPOJIsA
Oo6mas, | Jlekuu | npakTuye- TeJbHas
AUCHUILINHBI |Bcero ycneBaeMoCTH
B T.4.: " CKHe pabora
3aHATHSA
CamocrosTrenabHOE
Beenenue B penieHue 3aaau
1. | nporpammupo- | 18 11 2 2 9 (mporpamMmupoBaHue),
BaHue Ha Python BBICTYIUICHHE Ha
CEMHHAape
Vipassolie CamocTrosTenabHOE
2. P 20 10 2 3 12 penieHue 3aaaq
KOHCTPYKIIUH,
(mporpaMMHpOBaHHUE),




CIIMCKH U KOp-

BBICTYIIJICHUC Ha

TEXKHU CEMUHape
CamocTosTenabHOE
CnoBapu, MHO-
KECTBA U BBI PCIICHIE 3a]1a4
3. 19 14 2 5 10 (mporpamMmMHpOBaHUE)
pakeHHsI-TEeHE-
BBICTYIUICHUE Ha
paTopsI
CEeMUHape
CamocTrosTenabHOE
pelieHue 3aaad
4, OyHKIMH 21 12 4 3 11 (IporpaMMHUpOBaHHKE),
BBICTYIUICHUE Ha
CeMUHape
Pabota c ¢aii- CamocrosiTensHOE
JamMu ¥ 00pa- pelieHue 3aaa4d
5. 00TKa ucKIto- | 22 9 2 2 10 (TIporpaMMHUpPOBaHHKE),
YUTEIbHBIX CHU- BBICTYIUICHUE Ha
Tyauui CceMHUHape
CamocTosTenabHOe
CIICHUE 33]1a4
Monaynu u na- p
6. )II}(IGTBI 24 12 4 3 10 (mporpamMmmMHpoOBaHHE),
BBICTYIUICHUE Ha
CeMUHape
KouTtposns 24 24
Hroro 3a 1
144 68 16 18 86 KontponbHas padota
ceMecTp
BBenenue B CaMoOCTOSTEILHOE
00BEKTHO-0PH- perieHue 3aaaqd
7. eHTupoBaHHoe | 16 12 4 3 10 (TIporpaMMHUpOBaHHE),
MIPOrpaMMHUPO- BBICTYIUICHHE Ha
BaHUE ceMUHape
OO6bekTHO- CamocrosiTenpHOE
OpPUEHTHUPO- pelieHue 3aaay
8. BaHHOE 22 9 2 2 10 (TIporpaMMHUpOBaHHKE),
[IpOrpaMMHUpPOBa- BBICTYIUICHHE Ha
uue B Python CEMHHApPE
CamocTosaTenabHOe
Bsenenue B
(byHKIHOHATD peleHue 3aaa4
9. i 18 12 4 3 11 (TIporpaMMHUpOBaHHKE),
HOE Mporpam-
BBICTYIUICHHE Ha
MHUPOBaHHE
ceMUHape
CamocTosaTenabHOe
OyHKIIMOHAJIb-
HoE TIPOIDAM pelieHue 3aaay
10. porp 24 14 2 5 10 (mporpamMmupoBaHue),
MHPOBAIHC B BBICTYIUICHUE Ha
Python yn
cEMUHape
CamocTosaTenpHOe
CrpykTypbl
AHHBIX: MAC pelieHre 3aaad
11. ) 18 10 2 3 12 (IporpaMMHupOBaHUE),
CHUBBI, CTEKH,
BBICTYIUICHUE Ha
odepen, CIIUCKI
CEMUHape
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CamocTrosTenabHOe
Anroputmsl peuieHue 3a1a4y
12. | nouckau cop- | 24 11 2 2 9 (IporpaMMHupOBaHUE),
TUPOBKH BBICTYIUICHHE Ha
CEeMHHApe
Koutpoas 24 24
Wroro 3a 2 cemectp | 144 68 16 18 86 KonTpompHas pabora
B nenom o
1 288 136 32 36 172 KoHnTpospHbIe paboThI
TUCIIMTUTAHE
HUroro B % 100 47 11 13 30
04HO-3204Hasi popma odyueHust
TpyroeMKoCTh B yacax
AyautopHas padora
HaumeHoBaHue YAUTOP P ®opMbI TEKYLIETO
Cemunapsbl, | Camocros-
Ne /| Tem (pa3nesioB) KOHTPOJIA
Oo0mas, | Jlekuu | nmpakTuye- TeJbHas
AUCHUILINHBI |Bcero ycneBaeMoCTH
B T.4.: " CKHe pabora
3aHATHSA
CamocrosiTenpHOE
BBenenue B pelieHue 3aaa4y
1. | mporpammupo- | 24 4 2 2 20 (TIporpaMMHUpOBaHHE),
BaHue Ha Python BBICTYIUICHHE Ha
ceMUHape
CamocrosiTenpHOE
VYnpasnstoiine
KOHCTPYKLIIH pelieHue 3aaay
2. A 3 1 2 20 (TIporpaMMHUpOBaHHE),
CIIUCKH U KOp-
BBICTYIUICHHE Ha
TEXKHU
ceMUHape
CamocTtosaTenabHOe
CnoBapu, MHO-
KECTBA U BbI- PCIICHHC 337181
3. 23 3 1 2 20 (TIporpaMMHUpPOBAHHE)
pakeHUsI-TeHe-
BBICTYIUICHHE Ha
paTopsl
ceMUHape
CamocTtosaTenabHOe
peleHue 3agay
4. OyHKIMH 25 5 1 4 20 (mporpamMmupoBaHue),
BBICTYIUICHHE Ha
CEeMHHape
Pabora c daii- CamocrosTrenabHOE
Jmamu 1 00pa- pelieHre 3aaad
S. 060TKa HcKIO- | 24 4 2 2 20 (mporpaMMHpOBaHHUE),
YUTENbHBIX CHU- BBICTYIUICHUE Ha
Tyanuin CEeMHHape
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CamocrosiTenpHOE
) pelieHue 3aaaq
6. MOHI}(U;;IHH e 25 5) 1 4 20 (mporpaMMHpOBaHUE),
BBICTYIUICHUE Ha
ceMUHape
Hroro 3a 1 144 24 8 16 120 Kontponbhas padota
cemMecTp
Brenenue B CamocrosiTensHOE
00BEKTHO-OPH- pelieHue 3aaa4
1. eHTHpoBanHoe | 19 4 2 4 13 (IporpaMMHUpOBaHHUE),
MIPOrPaMMHPO- BBICTYIUICHUE Ha
BaHUE CEeMUHape
OO6beKTHO- CamocrosiTensHOE
OpPHUEHTHUPO- pelIeHne 3aaaq
8. BaHHOE 17 4 1 2 13 (TIporpaMMHUpPOBaHHKE),
MPOrpaMMHUPOBA- BBICTYIUICHUE Ha
Hue B Python CEeMHHApe
CamocTrosiTenTpHOE
Beenenue B
(yHKIHOHATD- pelIeHne 3aaaq
9. yH 17 4 2 2 13 (mporpamMmmHupoBaHUE),
HOE MpOoTrpam-
BBICTYIUICHUE Ha
MHPOBaHHE
CEMUHape
CamocTrosiTenTsHOE
OyHKIMOHAJb-
HOE MpOrpaM- pelieHue 3aaa4d
10. 17 4 2 2 13 (TIporpaMMHUpPOBaHHE),
MHPOBAFHE B BBICTYIUICHHE Ha
Python yn
ceMUHape
CamocrosiTenpHOE
CtpyKkTypBI
AHHBIX: MAC- pelieHue 3aaau
11. | * ) 18 4 1 2 18 (TIporpaMMHUpOBaHHKE),
CHUBBI, CTEKH,
BBICTYIUICHHE Ha
ouepeiu, CIIUCKH
ceMuHape
CamocTosiTesbHOE
ANTropUTMBI pelieHue 3aaad
12. | mouckawm cop- | 20 4 2 4 14 (TIporpaMMHUpOBaHHE),
TUPOBKH BBICTYIUICHHE Ha
ceMUHape
Kontpounb 36 36
Uroro 3a 2 cemectp | 144 24 8 16 120 KonTponbnas paborta
B exom mo 288 52 20 32 236 KoHnTpomapHabie paboThI
TUCIUTLINHE
Hroro B % 100 18 38 62 82
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5.3 Coaep:kaHue ceMUHAPOB, NPAKTHYECKUX 3AHATHI

HanMeHoBaHme TeM

IlepeyeHb BOMPOCOB /151 00CYKIeHHS HA
CEMHUHAPCKHX, MPAKTHYECKUX 3aHATHAX,

@D opMbI IPOBEIECHUS

(pa3gesoB) peKoMeHaAyeMble HCTOYHMKH U3 pa3esos §, 9 SaRSITH
AUCHMILINHBI (Yxa3bIBaeTcsi pa3jie/ U NOPSAAKOBBIH HOMep
HCTOYHHMKA)
1. Beenenue B VYcranoBka Python, ycranoBka quctpubytuBa | MHauBHIyanbHOe
nporpammupoBanue | Anaconda. Pabora B MHTEpaKTUBHOM PEXXHME | BBINOJHEHHUE 3aJlaHui,
ua Python uHTeprperaropa. HTepakTHBHAS 0007109Ka TPYIMIIOBOMA pazbop
IPython notebook: npuHIuer paboThl U pE3yIbTaTOB  BBINONHEHHS

IPUMEHEHUSI.
Pexomenayemas tuteparypa: 8 (1,2); 9 (1-4)

samannii  (He Menee 30%
BPEMCHH HA WHTCPAKTHBHBIC
TEXHOJIOTHH)

2. Yupasinstoniue
KOHCTPYKIIUU, CIIUCKHA U
KOPTEXH

ba3oBble uncia0BBIE TUIIBI, CTPOKH, CIIUCKH,
CJIOBapH, IepeMeHHbIe, 0a30BbIE OMEePaTOPHI.

Pexomenayemas suteparypa: 8 (1,2, 3,4); 9
(1-10)

NnnuBunyansHoe

BBITIOJTHEHHE 3aJaHHH,
IpYIIOBOM pazbop
pEe3yabTaTOB  BBIMOJIHEHUS

3amannii  (He MeHee 30%
BPEMEHH Ha MHTEPAKTHBHBIC
TEXHOJIOTUH)

3.CnoBapu, MHOKECTBa

MHuoxectBa B Python. Muoxecrtsa:

NupuBunyansHOE
U BBIPOKCHHS CEMaHTHKAa, CAHTAKCHC CO3JJaHMsI, OTIepaIH .
BBITIOJTHCHHE 3aJIaHuiH,
TeHepaTOpPhI HAa/1 CIIOBAPSIMH, TIEpeOOp JIEMEHTOB CIIOBapsI. .
N TPYIIIOBOM pazoop

Crenuduka onepanuii ¢ MHO)KECTBAaMH B

pe3ynbTaTOB  BBIMOJHEHHS
Python. Beipaxenus-renepatopsl B Python. . o

3amanuii (He wmenee 30%
BripakeHus-renepaTopsl J1s CIIMCKOB:

BpPEMEHH HA WHTEPaKTHBHBIC
CEeMaHTHKa U CHHTAKCHC. TexHONON )
Pexomenayemast nuteparypa: 8 (1, 2); 9 (1-4)

4. Oynkuun Coznanne GyHKIUH, 00J1aCTh BUANMOCTH NupuBunyansHOE
TIEpEMEHHOM, IIEpeaada apryMEHTOB B BBINIOJTHEHHE 3alaHUH,
¢dbyskyro. JIsmMOna- GyHKIuH. TPYIIIOBOM pazbop
Pexomenayemas aureparypa 8 (1,2, 3,4); 9 | pe3ynbTaToB  BBIMOJHEHHS

(1-11)

3amanuii (He w™enee 30%
BPEMCHH Ha MHTEPAKTHBHBIC
TEXHOJIOTHH )

5. Pabora ¢ daiinamu u
obpaboTka
UCKITIOUUTEIBHBIX
CUTyalun

HUckmrouenus. UacTpyknus try... except...
else... finally. Kinacchbl BcTpoeHHBIX
uckiroueHuid. Co3aanue nomb30BaTeNbCKIX
HcKItoueHnil. Muctpykuus assert.

Pabora ¢ daiimamu B Python, omeparuu ¢
(aiimamMu: OTKpBITHE/3aKphITHE (Daiiyia, YTCHHE
U 3aIUCH U IPyrHe METOMIbI ISl pabOoThI C
¢aitnamu. Muctpykius with ... as u ee
UCIIONIb30BaHKE JUTs (haiiiioB.

Pexomenayemas aureparypa: 8 (1,2, 3,4); 9
(1-11)

NupuBunyansHOE
BBLIIIOJTHEHHE 3aJaHUH,
TPYIIOBOH pazdop
PE3YNIbTaTOB BBHITOJIHEHUS
3amanuii (He MmeHee 30%
BpEMEHHU Ha WHTEPaKTHUBHbIE
TEXHOJIOTHUH )

6. Moaynu 1 makeTbl

YcTpolicTBO MOAYJIEN U MAKETOB, HHCTPYKLUN
import u from. Co3aanue coOCTBEHHBIX
MOJyJIel U TaKETOB.

Pexomennyemas nuteparypa: 8 (1,2, 3,4); 9
(1-10)
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NuauBugyansHOE

BBIIIOJIHEHHE 3aJIaHUH,
TPYIIIOBOH pazoop
pe3ybTaTOB  BBHITIOJHEHUS

3amanuii (He Menee 30%
BpPEMEHHU Ha WHTEPAKTHBHBIC




TEXHOJIOTHH)

7. Brenenue B

00BEKTHO-0pH-

SHTHPOBAHHOE
MIPOrpaMMHPOBaHUE

bazossie Bo3mokHocTi OOIT B Python:
CO3/IaHKE KJIACCOB U OOBEKTOB; HACIICAOBAHHE
u nonumopdusm; Gyukims SUper().

Pexomenmyemas nuteparypa: 8 (1,2, 3,4); 9
(1-11)

NuaauBumyanbHOE

BBIIIOJTHEHHE 3aJlaHuH,
TPYIIIOBOMA pa3bop
pe3yNIbTaTOB  BBHITIOJHEHUS

3amanuii  (He Menee 30%
BpPEMEHHU HAa WHTCPAKTHBHBIC
TEXHOJIOTHH)

8.00BeKTHOO-
PUCHTUPOBAHHOES
[IpOrpaMMHUPOBaHUE B

Python

MeToibl KJIaCCOB M CTaTHUECKHE IIEPEMEHHbBIE U
metozel B Python. Ympasienue moctymom K
arpubyram kiacca B Python. lunamudeckue
orepanuu ¢ arpuOyraMu U HMHTPOCHEKLHUS B
Python. Ucnonb3oBanne CIIENUAIIBHBIX
METOJIOB JJsl PACIIUPEHHOro (PyHKIMOHANIA
II0JIb30BATENIbCKUX KiaccoB. Kelic moctpoeHus
uepapxuu KJIacCoB.

Pexomennyemas muteparypa: 8 (1, 2, 3,4); 9
(1-10)

NnnuBuayansHoe

BBITIOJTHEHHE 3aJaHHH,
IpYIIOBOM pazbop
pEe3yabTAaTOB  BBITOJHEHUS

3amannii  (He MeHee 30%
BPEMCHHU HAa WHTCPAKTHBHBIC
TEXHOJIOTHH)

9. Benenue B
(GyHKIMOHAIBHOE
POrpaMMHUpPOBAHNE

D1eMeHTHI (yHKIIMOHAIBHOTO
nporpammupoBanuss B Python: dyakoum -
rpaxgaHe NepBOro Kiacca; Trio0albHbIe |
JIOKaJIbHbIE TIepeMeHHbIe B Python; BiioskeHHBIE
¢byHKIMM 1 3amMbIkanus B Python.

Hekopatopsl B Python: wucnonb3oBanue u
CO3/]aHHE COOCTBEHHBIX JIEKOPATOPOB.

Pexomenmyemas muteparypa: 8 (1, 2, 3,4); 9
(1-10)

NupuBnnyansHOE

BBITIOJIHEHUE 3aJlaHuH,
TPYIIIOBOM paz0op
pEe3y/bTaTOB  BBHITIOIHEHUS

3amanuii (He wmenee 30%
BPEMECHH HAa WHTEPAKTHBHBIE
TEXHOJIOTHH )

10.®yHKIIMOHATBHOE
POrpaMMHUpPOBAHKE B

Peanmzarnus Gpynxumii map, filter, reduce B
Python. Wrepatopsl B Python, urepupyembiit
THUI JaHHBIX. Moysib itertools.

Pexomenayemas mureparypa: 8 (1,2, 3,4); 9

NupuBunyansHOE

BBITIOJTHEHHE 3aJaHuH,
TPYIIIOBOM pazbop
pe3y/bTaTOB  BBITIOJHEHUS

Python (1-11) 3aganuii  (He wmenee 30%
BpPEMEHH Ha WHTEPaKTHBHEIC
TEXHOJIOTHH )
MaccuBbI U HX OTJIMYME OT CIHCKOB B Python.
JluHamuueckue MacCCHUBBI, CIIO)KHOCTh
omepanuii  pabotel ¢ auHamuueckumu | MHAMBHIyampHOE
MacCHBaMH. BBITIOJTHEHHE 3aJaHuH,
11. CtpykTyphI Crexk, oneparuu co ctekoM. Peanuzanuu creka. | rpynmoBoi pasbop
JAHHBIX: MaccuBbl, | Ouepenp, omepanuu ¢ o4epeapto. Peanu3arus | pe3yabTaTOB  BBINOJIHEHUS

CTCKHU, OUCPCaHr, CIINCKH

odycpceau. CBs3HBIE
CBA3aHHBIX CITMCKOB.

CIIMCKH, BapHUaHThI

Pexomennyemas nutepatrypa: 8 (1, 2, 3,4); 9
(1-10)

3amanuii  (He w™enee 30%
BPEMCHH Ha MHTEPAKTHBHBIC
TEXHOJIOTHUH)

12 AATOpUTMBI TTOUCKA
U COPTUPOBKH

Peanuzanuss Ha Python mpocTeix MeTom0B

COPTUPOBKU: OOMEHHBIE COPTHPOBKH  (C
pa3IMYHBIMM  BapUalMsIMH);  COPTHPOBKA
BBHIOOpOM (u3BICUEHUEM); COpPTUPOBKa

BKJIFOUEHUEM (BCTABKAMH).

NuauBugyansHOE
BBINOJTHEHHE 33/1aHUH,
rpyHIoBoii pazdop
PE3yabTATOB BHINOIHEHUS
3ananuil (He meHee 30%
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Peanusanus Ha Python s dexTuBHBIX METOIOB
COPTHPOBKU: OBICTpasi COPTUPOBKA; COPTHPOBKA
[lenna; cOpTUPOBKA CIAUSTHUEM.
Pexomennyemas nmuteparypa: 8 (1, 2, 3, 4); 9
(1-11)

BPEMEHH Ha UHTEPAKTHUBHBIE
TEXHOJIOTHH)

6.1lepeyeHb y4eOHO-MeTOAUYECKOT0 00eCIIeYeHU JIS CAMOCTOSATEIbHOI padoThl
00y4aroIuxcs Mo JUCHUIVINHE

6.1 IlepeyeHb BONPOCOB, OTBOAMMBIX Ha CaMOCTOSITEJbHOE
AUCHUIIMHBI, (POPMbI BHEAYIMTOPHOI CAMOCTOSATEIbHOH PadoThI

O0CBOCHHUC

HaumeHoBaHue TeM
(pa3nesnoB)
JMCHUNINHBI

Hepeqem, BOIIPOCOB, OTBOAMMbBIX HaA
CaAMOCTOATECJIbHOC OCBOCHHE

®opMblI BHEAYAUTOPHOMI
CaMoOCTOSITeIbHON PadoThI

1. BBeaenue B npo-
rpaMMHUpPOBaHUE HA

Cpena nporpammupoBanus. Mcnosnp3zoBanue 10-

NunuBuyaibHOE BBITIOTHE-
HHeE 3aJlaHuH C UCITOJIb30Ba-

CITMCKU U KOPTECKHU

CITMCKaMH.

K CHTalluu.
Python yMeHTal Hrem Jupyter Notebook.
2. VYupasistomue | OnepupoBaHKE BIOKEHHBIMU CIIMCKaMU, KOTU- | UHIUBUyaJIbHOE BBITIOTHE-
KOHCTPYKLHH, POBaHHE CIIUCKOB, HEKOTOPBIE ONEpallui HaJ, | HAE 3aJaHUI C UCIOJIb30Ba-

urem Jupyter Notebook.

3. CnoBapu, MHOXke-
CTBa M BBIPAKEHUS-
reHepaTopsl

Bripaxkenus-reneparops! B Python. Beipaxxenus-
reHepaTopsbl JUIsl cIOBapeit 1 MHOXKECTB: ce-
MaHTHUKa, CHHTAKCHC U MIPAKTUYECKOE UCTIOIIB30-
BaHUE.

NHnuBuyaibHOE BBITIOTHE-
HHUE 33JJaHUH C UCII0JIb30Ba-
uuem Jupyter Notebook.

4. ®yHKUUA

Bo3sBparenne HeCKOIbKUX 3HaUYECHUN U3 PyHK-
uuu. PacmakoBka U 3al1akoBKa MapaMeTpoB

GYHKITUN.

NHnuBuyaibHOE BBITIOTHE-
HHUE 33JJaHUH C UCII0JIb30Ba-
uuem Jupyter Notebook.

5. PaboTa c daitmamu
1 00paboTKa UCKITIO-
YUTEIBHBIX CUTYallUiH

Coxpanenne 00beKTOB B (haiijl ¢ MOMOIIBIO MO-
nyns pickle u shelve. Moayns CSV.

I/IHI[I/IBI/I,I[yaJ'IBHOG BBIIIOJIHE-
HUEC Sa,I[aHI/Iﬁ C UCIIOJIB30Ba-
uuem Jupyter Notebook.

6. Moynu 1 makeTsl

Hanwmcanue u 3amyck ckpunroB Ha Python.
YcTanoBka Motysei u3 rao0anbHOro
PETNo3UTOPHUSL.

I/IHI[I/IBI/I,I[yaJ'IBHOG BBIIIOJIHE-
HHUC BaZ[aHI/Iﬁ C UCIIOJIB30Ba-
uuem Jupyter Notebook.

7. BBenenue B 00b-
€KTHO-OPHEHTHPO-
BaHHOE MPOTrPaMMH-
poBaHue

basoBeie Tumbl B Python: B3risia ¢ Touku 3peHus
OOII. MeTtoap! 0a30BBIX THIIOB.

I/IHI[I/IBI/I,I[yaHBHOG BBIIIOJIHE-
HHUC BaZ[aHI/Iﬁ C UCIIOJIB30Ba-
auem Jupyter Notebook.

8. OOBEKTHO-OpH-
SHTUPOBAHHOE IPO-
rpaMMHPOBaHHE B

ITpoBepka MpUHAIIEHKHOCTH K KIIACCy U HHTPO-
cnekmus B Python.

I/IHI[I/IBI/II[yaJ'IBHOC BBITIOJIHE-
HHUC 3aI[aHHI>'I C UCIIOJIB30Ba-
aueMm Jupyter Notebook.

Python
9.BBenenue B WuuBHyaibHOE BBITIOJTHE-
Peanuzanus gekopaTtopoB ¢ mapameTpaMu B .
(byHKIIMOHATILHOE Python HUE 3aJIaHHI C HCIIOJIb30Ba-
MPOrPaMMHUPOBAHHE ' unuem Jupyter Notebook.
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10®yHK1IMOHATBHOE WNHpuBuyabHOE BBITIOIHE-

QyYHKIUU-TEHEPATOPhl U BBIPAKCHUA-TCHEPA-

IPOrpaMMHUPOBAHNE HUE 3aJIJaHH C HCII0JIb30Ba-
Topsl B Python.
B Python p N nuem Jupyter Notebook.
11. CtpykTyph! gaH-
PYKTYPBL A WHuBHIyaIbHOE BBITIOJTHE-
HBIX: MACCHUBBI, Peanuzanus pa3nuuHbIX BApUAHTOB CBSI3aHHBIX .
HUE 3aJIJaHH C HCIIOJIb30Ba-
CTEKH, OUEPEeIH, criickoB Ha Python.
auem Jupyter Notebook.
CITUCKHU

CpaBHeHUE pa3IMYHbIX COPTUPOBOK (IPOCThIX U | UHAMBUAYaIbHOE BBINOIHE-
3¢ (dEKTUBHBIX) C UCTIOJIB30BAHUEM MX Peain3a- | HUe 3a/IaHui C HCIIOJIh30Ba-
it Ha Python. nuem Jupyter Notebook.

12 Anroputmsl 1o-
UCKa U COPTUPOBKU

6.2 IlepevyeHb BONPOCOB, 3a1aHU, TeM VISl MOATOTOBKHU K TEKYIIEMY KOHTPOJII0

IIpumepHbIe BONPOCHI K KOHTPOJIbHOM padoTte s 1 cemecTpa

. Oneparuu Ha/l OCHOBHBIMH YUCJIOBBIMU THUITAMH JTAHHBIX.
. Onepanuu Hax OYIEBCKUMU TIEPEMEHHBIMH.
. lunamuueckas tunusaius B Python.
. [IpeobpaszoBanue Tunos B Python.
. Co3nanue ctpok B Python.
. Opranuzanus u npumMep nukia While B Python.
. Opranuzanus u npumMep nukia for 8 Python.
. Onepanuu Hax cinoBapsimu B Python.
. Beipasxkenusi-renepaTtopsl 175t criuckoB B Python.
10. HeoGs3arenbHble mapaMmeTpsl GyHKIMi B Python.
11. 3amakoBka W pacrakoBKa rmapameTpoB B Python.
12. AHHOTanuu U JOKYMEHTHUpPOBaHUE (YHKIIHM.
13. Coszganue 00bpekTOB B Python.
14.Ynpasienue 10CTymnoM K arpudyram kiacca B Python.
15.Beimonaenne uaTpocnekiuu B Python.
16. 3ambikanus B Python.
17. Hcnonp3oBaHHE AeKopaTopoB B B Python.
18. Coszmanue cOOCTBEHHBIX JAeKopaTopoB B Python.

O©Ooo~NOoO UL, WN B

19. Komnuiarop n naTepnperarop. JJoCTOMHCTBA M HETOCTATKH.

20. HaszoBute m paite KpaTKyr XapaKTEpPUCTUKY OCHOBHBIX KJIACCOB SI3BIKOB
MIPOrPaMMUPOBAHUSL.

21. Bcerpoennsie uncinoBbie THIHI s3biKa Python.

22. Cnucku. Co3ianue, OCHOBHBIE OIEpAITUH.

23. OCHOBHbBIE METO/IbI CITUCKA.

24. Koprexu. Co3ganue, 0CHOBHbIE METOABI U ONEPALIUH.

25. CnoBapu. Co3ganue, OCHOBHBIE ONEpALUH.

26. Mertonsl 171t pabOTHI CO CIOBAPSIMHU.

27. MuoxectBa. Co3aHH€e, OCHOBHBIE METObI U ONEPALUU.

28. [Tepemennsle. 1IpaBruiia ”UMEHOBaHUS IEPEMEHHBIX.

29. JIlmHamMu4deckas TUIU3alusl.

30.0neparopsl cpaBHeHUs U Joruueckue onepatopsl.3 1. Muctpykuus if...else.
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32.UncTpykuus nukia while.33.Muctpykus nukia for.

34.Coznanue u Bb130B (hyHkuuu. 35.1lepenaya apryMeHTOB yHKIUIO.
36.OyHKIMU-TEHEPATOPHI.

37. JIsmOa-pyHKIUY.

38. Monynu. Mactpykuuu import u from.

IIpumepsl 3a1aHuil K KOHTPOJIBLHOM padoTe 1 1 cemecTpa

1. B crtpoke conepxaiiei MOCIeI0BAaTeIbHOCTh CJIOB, Pa3/CICHHBIX 3aliThIMU
yIaJluTh BCe HeYeTHble ciioBa. OTBET MpeacTaBUTh B BUAe cTpoku. I[lpumep: cTpoka
'SIX,SEVEN,EIGHT,NINE, TEN' 6ynet npeo6pazoana B:'SIX,EIGHT, TEN".

2. I3 cnucka CIHCKOB JIEMEHTAMHU KOTOPOTO SIBJISIFOTCS TEKCTOBBIE CHUMBOJIBI CO-
Opath CTPOKY, B KOTOPOI BJIOKEHHBIE CITUCKM OOBEIMHEHBI B CJIOBA, a CJIOBA Yepe3 3aIsATyIO
o0beMHeHbI B CTpOKy. [Ipumep cnmcok Buaa [['E', ‘e, 'n', 'y'], ['m’, 'e', ‘&', 'n’, 'y'], ['m’, "', 'n’,
‘e, 'y'], ['m', '0', 'e]] Oyzmer mpeobpaszoran B cTpoky ‘Eeny,meeny, miney,moe’.

3. Vcnonb3yst reHepaTop cioBapeill (M HEe UCIOJIb3Ys KOJ BHE HEr0) MHBEPTUPOBATH
CJIOBaphb, T.€. CAEJaTh KJIOUYN CIOBaps, €ro 3HAYCHUSIMU U HA00OpOT. 3HAYEHHUS, KOTOPHIC B
HCXOJIHOM CJIOBape MOBTOPSIFOTCS HE J00aBIsATh B UTOrOBbIH ciioBapb. [Ipumep: {'a":1, 'b":3,
'c:4,'d":3} -> {1:a', 4:'c'}

4. 3amaHa CTpoKa, B KOTOPOH depe3 3alsITyr0 NEpPedrcIICHbl MMeHa Jrojeh (¢ 3a-
[JIaBHOM OYKBBI) U WX TEKYIIHME 3aHATHS (CO CTPOUYHON OYKBBI) B NMPOU3BOJBHOM MOPSJIKE
(manpumep, "MBan ect, moet Ona" u 1.1.). C TOMOIIBIO TE€HEPATOPOB CO3AaTh CIOBAph, B
KOTOPOM KJII0UaMH OyJyT UMEHA, a 3HAUCHUSIMU — 3aHATUsA. PeluTh 3a71a4y B OIHY CTPOKY.
Hamnpumep: "Mama rynser, Kons paboraer, noma Bans, 3akynaetcs JKens'" npeactaButh B
Buje {'Bans': 'moma’, "Kens': '3a-xynaercs', 'Komns': 'pabotaet’, 'Mama': 'rynset'}.

5. Hamucath cKpunT, KOTOpBIM 3aMeHsieT B TEKCTOBOM (pailiie Bce cioBa wu3
OTIPEJICTICHHOTO TIEPEYHsI Ha OMpEeNeTeHHBIC JUIsl 9TUX CJIOB cloBa-3aMeHuTenu. CKpUIT
NPUHUMAET Yepe3 KOMaHIHYIO CTPOKY 2 mapaMmeTpa:

NePBBI mapaMmeTp - uMsl (aiina u3 koroporo Oepercs TeKcT (paia UMEeT KOJIUPOBKY
UTF8; HeT mepeHoCoB CJIOB Ha APYTYIO CTPOKY);

BTOpPOM mapamMeTp - uMsl (aiina, sistomerocs ¢aitmom CSV (¢ pazgenurenem

;) COJIEpKAIIEro MEepeYeHb CIOB JJI 3aMEHbl U COOTBETCTBYIOLIMX UM 3aMEHHTEIICH
(daiin HEe MMeeT 3aroyloBKa CTOJOIOB; B MEPBOM CTOJIOIE CJIOBA MOJIeKAIINe 3aMEHE, BO
BTOpOM cJioBa-3ameHuTenn) (¢aiin umeer komampoBky UTF8). PesynpraT 3aMeHBI ciioB
COXpaHsIETCSl B HOBOM (haiijie ¢ UMEHEM COBITAIAIOIIEMC UCXOAHBIM (DaiJIoM ¢ TEKCTOM, HO
uMmeromuM npeduxc nomuepkuBanue (). Ckpunt qomkeH uMeTh Bu replace Ivanov.py
(Bmecto Ivanov - Bama pamuus). OyHKIIUU CBA3aHHBIE C 00pa0OTKO (HaiiyIoOB 1 3aMEHOU B
TEKCTE JIOJDKHBIHAXOIUTHCSA B oTAeIbHOM Moaysie modul_Ivanov.py (Bmecto Ivanov - Bamia
bamumms).

6. PeanmuzoBathe (ynkmuio cummulate ams pacdera HAaKOIJICHHBIX JABOWHBIX CYMM
(xBagmpaToB Tpom3BecHUI). DYHKIUS TMPUHUMAET OJHO WM 0o0Jiee YMCIOBOE 3HAYCHUE
(konM4ecTBO MapaMeTpoOB 3apaHee He ompenaeneHo). Ha ocHoBe 3Tux 3HavYeHUI
PaCCUUTBHIBAIOTCS. HAKOIUJICHHBIE CYMMBbI, KOTOpPbIE COXPAHSAIOTCA B CIIMCKE, CIHCOK
BO3BpalllaeTCs Kak pe3ynbTaT PyHkuuu. HeoOs3aTenbHbli OyieBckuil mapametp mul 1omkeH
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IMMO3BOJIATH 3aMCHATh CYMMUPOBAHNEC YMHOKCHHUCM.

IIpumepHbIe BONPOCHI K KOHTPOJIbHOM padoTe 1J11 2 ceMecTpa

1. ba3oBble TPUHIUIIBI OO BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS.

2. Knace, meron kmnacca, atpuOyt kiacca. OmnpeneneHue Kiacca M CO3JlaHUE
AK3EMIUISIpa Kiiacca.

3. KoHCTpyKTOp M AECTPYKTOP.

4. HacnenoBaHue.

5. AGCTpaKTHBIE METO/IBI KJIacca.

6. Cratuueckue METO/bI Ki1acca.

/. CBoiicTBa Kiacca.

8. Uckmrouenusi. O6paboTKa UCKITFOUCHUI.

9. [Nonb30BaTENBCKUE UCKITIOUECHHUS.

10. Bnoxxennsle (yHKUMM W 3aMblkaHus, crneuuduka peanuszanuu B Python.
11.DyHKIMK BBICIIETO MOPSIKA U JeKopaTopsl B Python.

12.Peanuzanus  map/filter/reduce B Python u mnpumep wuX uUCHOIB30BaHUS.
13.Urteparopsl B Python.

14. Bcerpoennbie pyHkIMu i1 paboThl ¢ UTEpATOPAMHU U BO3MOXKHOCTH MOJIYJIS
itertools.

15. Crnenuduka MacCUBOB, KaK CTPYKTYp JIaHHBIX.

16. AOCTpaKkTHasi CTPYKTypa JaHHBIX CTE€K M o4epe/b: 0a30BbIE U pacIIMpEHHbIC
OIEpallH, UX CIIOKHOCTD.

17. Peanuzanust OCHOBHBIX orepanuil B ouepenn Ha 0a3e MaccuBa M CBSI3AHHOTO
CITHCKA.

18. CBsi3aHHBIE CHUCKH: OJIHOHAIIPABIICHHBIE W JIBYHANPABJIEHHBIE — IMPUHIIUI
peann3anum.

19. AJTOpUTM OOMEHHOU COPTHPOBKH.

20. AJTOPUTM COPTHUPOBKH BHIOOPOM.

21. AJTOPUTM COPTUPOBKU BCTABKAMH.

22. AnropuTM OBICTPOTO MTOMCKA B OTCOPTHPOBAHHOM MACCHBE.
23.Anroputm coptupoBku Illemnna.

24. Anroputm OBICTPOI COPTUPOBKH.

25.ANTOPUTM COPTUPOBKH CIUSTHUEM.

26.CTpyKTyphl JaHHBIX: 1EPEBbS

27. Peanuzanus IBOUYHBIX JEPEBHEB B BUAE CBA3AHHBIX OOBEKTOB. PasznnuHbie
peanu3anuu peKypcCuBHOTO 00X0/a IBOUYHBIX JE€PEBHEB.

28. JIBonuHas Ky4a, peajin3alii OCHOBHBIX ONI€pPaLIi.

29. AOCTpaKkTHBIM THI JAHHBIX - ACCOIMATUBHBIN MAacCUB M MPHUHIUII €r0 pea-
JU3AIUU HA OCHOBE XAIII-TA0IUI] U X3III-() yHKITHA.

30. Xomr-¢pynkuun  multiply-add-and-divide. Tlpuaiiun pa®oTsl X31I-(yHKIIUN
multiply-add-and-divide.

31. [TonnnomuanbHas X3u1-GyHKIUSI.
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IIpumepsl 3a1aHuii K KOHTPOJIBLHOI padoTe AJIs1 2 cemecTpa

1. Co3gatp uepapxuro KiaccoB Ay GPYKTOB, MpoaatoIIuxcs B Marazune. Mepap-xus
JOJDKHA cOoJepkaTh He MeHee 3 kiaccoB. OOBEKTHI JTOJKHBI COAEP)KAaTh HE MeHee 2-X
aTpuOyTOB U 2-X METO/I0B. Peann3oBaTh MEXaHNW3M aBTOMAaTHYE-CKOTO MOICYETa KOJTMIECTBA
BCEX CO3JaHHBIX (DPYKTOB U aBTOMATHUYECKOT'O TIPUCBOCHHS KOXKIOMY (PPYKTY YHUKAIBHOTO
uaeHTudukaropa. HeoOXoquMo3anomIHUTh CIUCOK MPEACTABUTESIMU BCEX KIIACCOB (BCETO
He MeHee 10 00b- €KTOB) U MPOJEMOHCTPUPOBATH PA0OTY CO3/IaHHOTO MEXaHU3Ma.

2. Cozpnaiire kinace Length ([Inuna), uMmeromuii cBoiicTpa:

* value (3HaueHwue),

* unit (exuHUIIA U3MEPEHU).

[Ipy wW3MEHEHHWH EIUHUIIBI W3MEPEHHUS 3HAUCHHE JOJDKHO COOTBETCTBEHHO Me-
HAThCSA. Hampumep, mpu mepexojie OT CAHTUMETPOB K METpaM 3HAUYCHHE

nomkHo ymenbiaThes B 100 pa3. JlomycTrMble 3Ha4eHUsE CBOMCTBa UNIt: ‘cMm’,‘M’, ‘KM’.
Opranusyiite 3Ty npoBepky. [IpogemMoHcTpupyiiTe paboTy ¢ KJIacCOM.

3. Coznaiite knacc 3aka3(Order), y KOTOporo ectb CBOWMCTBa Koj;_ToBapa(code),
riena(price), koiamuectBo(count) U Metoabl_iNit u_str.. Cosnaiite 2 kinacca-noromka: Ont(Opt)
u Posuura(Retail). B aTux kimaccax coszmaiite MmeToasl_init_, Str_.u cymma 3aka3za(summa),
TIO3BOJISIOIIUH y3HATH CTOMMOCTb 3aKasa. J{Jist onTa CTOMMOCTh €MHHIIBI TOBAPA COCTABIISIET
95% ot nensl, a mpu okymnke 6osiee 500 mTyk — 90% 11eHb1. B po3HUIY CTOMMOCTD € TMHUIIBI
toBapa coctaBisieT 100% uensl. CTOMMOCTh 3aKa3a paBHA MPOU3BEACHHUIO IIEHBI Ha
konmnuecTBo. [IpogemMoHcTpupyiite paboTy ¢ Kilaccamu, CO3[aB HEOOXOAUMbIE OOBEKTHI U
O0OpaTUBIINCH K UX CBOWCTBAM M METOJaM.

4. Hammucate (yukuuro-reHeparop my_func_2(Ist), koropass mnpuHHMaeT OOBEKT,
MOJIICP>KUBAIOIINI UTEPAIlMU C TTPOU3BOJILHBIM YPOBHEM BJIOKEHHOCTH, U BO3BpAIllaeT BCE
AJIIEMEHTHI IO OTHOMY.

5. C momompro Mexanu3ma map/filter/reduce (xots 661 01HA U3 ATUX QYHKIIUN JOJDKHA
OBITh MCIOJIB30BaHA B PEUICHUHU) MOCUYUTATh B TEKCTE KOJUYECTBO CJIOB, COCTOSIIIMX HE
MeHee, ueM u3 3-X OykB. ClioBa B TEKCTe pa3jieieHbl mpo-0enamu. HammcaTs peanuzaiuio B
onHy ctpoky. Odopmuts pemenne B Bujae ¢yHkiuu my func 3(text), T.e. mabioH TakoB:
cTpoka ¢ import, eciin Heooxoaumo def my_func_3(text): return # ogaoctpouHas peanusanus
3a/1aHus.

Hamucate gexopatop ¢ mapamerpom my decorator(n). JlexopaTop mnpeBpaimiaer
byHKITHIO, BO3BpAIAIONIYI0  TMOJJACPKHUBAIOIMIMKA  UTepanuu  o0BeKT  (masee
"mocnenoBaTeNbHOCTE"), B PyHKIIMIO-TeHepaTop. Ecnu nexopupyemasi PyHKITHS BO3BpaIacT
YTO-TO JPYroe, a He MOCIeI0BATEIbHOCTh, TO JAEKOPATOP JOJIKEH BEPHYTh ATOT pe3ysbTaT
BbI30Ba (yHKIMH 0e3 m3MeHeHui. [IpoBepky 00BeKTa MOKHO OPTaHU30BATh MIPH MTOMOIIN
ycmosus import collectionsif isinstance(item, collections.Iterable). TTapameTpom nekoparopa
MOXKET OBITHIIETI0€ TIOJOKHUTEIBHOE YUCIIO N, TOTJA MONXYYUBIIAsCA (PYHKIUSI-TEKOPATOP
JI0JI’KHA TEHEPUPOBATH 110 OJHOMY 3HAYCHHIO U3 MOCJIEI0BATEILHOCTH, TIOBTOPEHHOM N pas.
Taxxe mapameTp MOXKET MPUHUMATH CTPOKOBOE 3HadeHme 'inf,Torma GyHKIUS-IEKOpaTop
TeHEpUpPYET MO OJHOMY 3HAUCHHUIO U3 MOCIEIO0BATEIbHOCTH, MOBTOPEHHOW OECKOHEUHOEe
9HUCIIO pa3 (3alMKINBAECT TeHEPUPOBaHHUE pe3yibTaTa). lloackaska: cHavanma peann3oBaTh
ciayyaid co 3HaueHueM aprymeHTta 'Inf, a 3aTtem MoaAMGUIMPOBATH ISl IEIOUYUCICHHOTO
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3HAYCHUS apTyMEHTA.
Kpumepuu bannvhoii oyenku pasiuunsix oopm mexKyujeco KOHmpoJs yCnesaemocmu

Kpurepun G6amibHON OUEHKH Pa3iudHbIX (OpPM TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH
coJiepKaTcsi B COOTBETCTBYIOIIMX METOIMUECKUX peKOMeHAasAX Kadeapsl «MaTemaTuka u
UH(pOpPMATHKAY.

7/.DOHJ OLEHOYHBIX CPEACTB /ISl NMPOBeJAeHHs] NMPOMEKYTOUHOH AaTTeCcTAIUMN
00y4aroIuxcs Mo JUCHUIVINHE

[lepeyenb KOMMETEHIMNA C yKa3aHUEM WMHIAMKATOPOB MX JTOCTHXKEHHUS B Mpoliecce
OCBOCHHUSI 00pa3oBaTeNbHOW TMporpaMMmbl  cojepxkutrcss B pasaene 1. «llepedenn
IUIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMS  00pa30oBaTeNbHOW MpOTrpaMMbl  (TEpEUYCHB
KOMIIETCHIUI) C yKa3aHHEM HHAUKATOPOB UX JOCTHIKEHUS W TUIAHUPYEMBIX PE3yJIbTaTOB
00y4eHUS 1O JUCIUILIUHEY.

IMacnmopT (poHaa OLIEHOYHBIX CPEACTB
OrneHOYHBIE CpEJCTBA MPEIHA3HAYEHBI JJIi KOHTPOJS U OICHKU 00pa3oBaTeIbHBIX
JTOCTHXKEHUH 00yJarouXCsl, OCBOMBIINX MPOrpaMMy YIEeOHOUM TUCIUIUIMHBI « AJITOPUTMBI U
CTPYKTYpHI AaHHBIX B si3bike PY THONY.
@OH/I OLEHOYHBIX CPEICTB BKIOYAET KOHTPOJIbHBIE MaTepHaNIbl JJIsl MPOBEACHUS

TCKYICTO KOHTPOJIA U HpOMG)I(YTO‘{HOﬁ aTTCCTalluM.

7.1 Onucanue nmokasareseil U KpUTepUeB OLEHNBAHUS KOMIIeTeH NI

[Inanupyembie
pe3ynbTaThl
OCBOCHHUS
KOMITIETEHIINH
(maaMKaTOpA
JOCTHKEHUS
KOMIIETCHITUH )

YpoBeHb OCBOCHUS

«HEYOOBJICTBOPH
TCJIBHO»

«YZAOBIETBOPU
TEJIBHO»

«XOpouio»

«OTIHNYHO»

OneHo4yHOE
CPEICTBO

IIKH-2 Cnoco6eH ¢ moMomb0 MaTeMaTH4YeCKOH MOJEIH peliaTh MOCTABJICHHYI0 TEOPETHYCCKYIO
WM NPHUKJIAIHYIO 32/1a4y, PeaJIM30BbIBasi AJITOPUTM pellleHUsl B BU/ie IPOrPAMMHOI0 MOYJIs

HGMOHCTpI/IpyeT 3HaHHe 0a30BBIX MaTEMATUUECKHUX MOI[@J'I@IZ, MNPUMCHACMBIX B PA3JIMYHBIX IIPECAMCTHBIX

001acTIX.

3HATh: ®parmenTapao | HemosHbie Cdopmuposan | ChopmupoBan | Borpocsr mis

- e IPEJICTABICHU | HbIE, HO HBIE OLICHKH 3HAHUH
CYIIECTBYIOIIU | MPEJCTABICHU | € 0 | coaeprKaIiue CUCTeMaTHyeC | U yMEHUH,

¢ 0a3oBBIC eo CYIIECTBYIOIIU | OT/EIbHBIC KHe 3aJaHMS B BUJIE
MaTeMaTH4eCK | CYLIECTBYIOIIH | X 0a30BBIX | TPOOEITBI MPEJICTABICHH | PaCUeTHBIX

He MOJEIIH. X 0a30BBIX MaTeMaTHYeCK | MPEJCTABICHU | € O 3a71a4, TECTOBBIE
- QITOPUTMBI | MATEMAaTHYECK | UX MOJENAX U | 50 CYLIECTBYIOIIU | 3aJIaHUS
pelieHus WX MOJICNIAX U | aIrOpPUTMaxX CYIIECTBYIOIIU | X 6a30BBIX

TEOPETUYECKH | aIrOpPUTMax pelieHus X 0a30BBIX MaTeMaTHYECK

X WIN pelieHus TEOPETUYECKH | MaTeMaTHYeCK | UX MOJAETSX U

TIPUKJIATHBIX TEOPETUYECKH | X WIH | IX MOJICJISIX U | alNTOPUTMAax
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[Inanupyemsle

YpOBEHb OCBOEHHUS

pe3ynbTaThl
OCBOEHUSA
«HEYIOBJIETBOPH| «YIAOBJIETBOPH OneHouHoe
KOMIIETCHIIUU «XOPOLLIOY» «OTIMYHO»
(MEIMKATODA TEJILHO» TEJILHO» CPEICTBO
JOCTHKCHUS
KOMITIETEHIT1H)
3az1ay. X WIA IIPUKJIIAHBIX aIropuTMax peuieHus
MIPUKIIATHBIX 3a1a4 peuienus TEOPETUYECKU
3a1a4 TEOPETUYECKH | X WIH
X WIH IIPUKJIIATHBIX
MIPUKJIIAHBIX 3a1a4
3a1a4
YMers: ®parmenrapHo | Hecucrematnu | B nenom Cdopmuposan | Borpocsr qst
peuiaTth e YMEHHE | €CKOE YCHEIIHOE, HO | HO€ YMEHHUE OLICHKH 3HAaHUU
MIPUKIIHBIC pewaTth IIPUMEHEHHE cojaepxaniee pemaTth Y YMEHMIA,
3a1auu B | IPUKJIAJHbIE pemaTs OT/CIIbHBIE MIPUKJIQHBIE 3a/1aHUs] B BUJE
MIPEAMETHBIX 3a1a4u B | IPUKJIaJHbIE poOesIbl 3a/1a4u B pacyeTHBIX
obmactsx C | MpeaMETHBIX 3a/1a4y B yMEHUE MIPEAMETHBIX 3a/1a4, TECTOBBIE
MIPpUMEHEHHEM | 00JacTsIX C | MpeaMETHBIX pemars 0bmacTsx ¢ 3a/laHus
MaTeMaTH4eCK | MPUMEHEHHEM | 00JacTsX ¢ MIPUKJIHBIE IIPUMEHEHNEM
HX MOJEIEN. MaTeMaTH4eCK | IPUMEHEHUEM | 3a/1a4u B MaTeMaTHYECK
HX MOJIEIIEH. MaTEeMaTH4eCK | MPEIMETHBIX UX MOJIENEH.
HX MOJIENEN. o0JacTsax ¢
IIPUMECHEHHEM
MaTeMaTHYECK

UX MOJEJIEN.

Apnantupyer u

MPUMEHSET CYII

MPUKJIAJHON WJIM TEOPETUYECKON 3aa4H.

CCTBYHOINUEC MATEMATHYCCKHUEC MOJCIN I PCHICHUSA IMOCTaBJICHHOU

3HaTh: ®parmenrapHo | Hemosinbie CdopmupoBan | ChopmupoBan | Borpocsr mis
- e IIPEICTABICHU | HBIE, HO HBIC OLICHKHU 3HAaHUU
MaTeMaTHU4eCK | IMIPEICTaBICHU | 5 0 | coneprKamue CUCTEMAaTH4YeC | U yMEHUH,
ue MOJEINU s | € O | MAaTEMaTUYECK | OTACIbHBIC KHE 3aJlaHus B BULC
pelIeHns MaTeMaTU4YeCK | MX  MOJENAX | IpoOessl IIPEJICTaBICHU | PACUETHBIX
KOHKPETHBIX UX  MOJENX | IUI1 PELIEHUs | IPEICTABICHU | 51 O 3aJa4, TECTOBbIE
IIPUKIIAIHBIX Ul PELIEHUs | KOHKPETHBIX b MaTeMaTH4eCK | 3aJaHus
3aza4. KOHKPETHBIX IIPUKJIAJHBIX MaTEMaTHYECK | UX MOJEIAX
- NOAXOIbl K | IPUKIJIATHBIX 3azad, UX MOJEIAX JUISl pELICHHUS
IIPUMEHEHHUIO | 3a1ad, NOAXOJaX K | A pelleHusl | KOHKPETHBIX
MaTeMaTHU4eCK | MOAXO0JaX K | IPUMEHEHUIO | KOHKPETHBIX IIPUKIIAIHBIX
UX MOJEJIEH. IIPUMEHEHUIO | MAaTEMAaTUYECK | IMIPUKJIAJHBIX 3ajad,
MaTeMaTH4eCK | UX MOJeIen 3azad, MOAX01aX K
UX MoJelen OAXO0AAX K IIPUMEHEHHIO

MIPUMEHEHUIO | MaTeMaTH4ecK

MaTeMaTH4eCK | UX MOJEIeH

UX MOJenei
YMers: O®parmenrapHo | Hecucrematnu | B nenom CdopmupoBan | Bonpocs! mis
aJanTupoBaTh | € YMEHHE | €CKOE YCIEIIHOE, HO | HO€ YMEHUE OLICHKH 3HAaHUU
U TPUMEHATH | aAaNTUPOBaTh | IPUMEHEHHE cozieprkaliee aJanTUpOBaTh | U YMEHUH,
MaTeMaTU4eCK | M TNPUMEHATH | YMEHUN OT/ZIEIbHBIE Y IPUMEHSATH 3aJlaHus B BUIE
M€ MOJIeNHU JJIsl | MaTeMaTH4yecK | aJanTHpOBaTh | MPOOEIbl MaTEMaTHYECK | pacueTHBIX
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[Inanupyemsle

YpOBEHb OCBOEHHUS

pe3yabTaThl
OCBOEHUS
«HEYJIOBJIIETBOPU| «yIOBJIETBOPH OneHouHoe
KOMIIETEHIIUU «XOPpOILOY «OTJIIMYHO»
TEIBHO» TEIBHO» CpEICTBO
(maaMKaTOpa
JOCTUXKEHUS
KOMITIETEHIT1H)
pelieHus Y€ MOJENU JJS | U IPUMEHATh | YMEHHUE ue MOJIeNHU Ui | 3a]1a4, TECTOBbIE
MIPUKIIIHBIX pelieHus MaTeMaTUYeCK | aJaliTUPOBaTh | pEIICHUS 3aJ1aHus
3azad. MPUKIIAIHBIX Y€ MOJIENN JUIsSl | U IPUMEHATh | IPUKIIAIHBIX
3aza4 pelieHus MaTeMaTHYecK | 3ajad.
PUKIIATHBIX ue MOJIENH IS
3ajad. perieHus
MPUKIIaTHBIX
3ajad.

Bnaneer MeTon0JI0OTHEN MAaTEMATHYECKOI'O MOJIEIIHA

pOBaHUA IJId Pl

€HUs MPOo(eCCUOHANBHBIX 3a/1a4.

3HaTh: ®parmenrapHo | Henosnbie Cdopmuposan | ChopmupoBan | Bonpocs! ais
- e IPEJICTaBICHU | HbIE, HO HbIE OILICHKHU 3HaHUI
COBPEMEHHBIE | IIPEJCTABICHU | 5 0 | comepXamue | cucTeMaTHdec | U yMEHHH,
CUCTEMBI €eo COBPEMEHHBIX | OT/EIbHbIE KHe 3aJaHus B BUJIE
MaTeMaTH4eCK | COBPEMEHHBIX | CUCTeMax poOeIIb MPEJICTAaBICHH | PacueTHBIX
oro cucTemMax MaTeMaTH4ecK | MPeJICTaBiIeHU | 5 0 3aJa4, TECTOBbIE
MOJEUPOBAHU | MaTEMaTHYECK | OTO 10 COBPEMEHHBIX | 3aJlaHUs
s1. oro MOJIETMPOBAHU | COBPEMEHHBIX | CUCTEMax
MOJENUPOBAHU | 5 cucTemMax MaTeMaTH4ecK
s MaTeMaTH4ecK | Oro

oro MOJETUPOBAHU

MOJIETTUPOBAHU | I

s
YMeTs: ®parmenrapHo | Hecucrtemarnu | B nienom CdopmupoBan | Bompocs! mis
- e YMEHHUE | eCKoe yCIIELTHOE, HO | HOE€ YMEHUE OIICHKHU 3HAHUI
peali30BbIBAT | PEAIM30BHIBAT | IPUMEHEHHE coJieprkaiiee pealln30BbIBAT | U YMEHHIA,
b QITOPUTMBI | b  aNTOPUTMBI | YMEHUN OT/IebHbIC b QITOPUTMBL | 3aJIlaHUS B BUJIE
pelieHus pelieHus pean3oBbIBAT | MpoOesbl pelieHus pacueTHBIX
npodeccruonan | mpodeccuoHal | b aITOPUTMBL | yMEHHUE npodeccuonan | 3axad, TECTOBbIE
BHBIX 33/1a4 C | bHBIX 3a/a4 C | pelIeHus pean30BbIBAT | BHBIX 337[a4 C | 3aJaHUs
MPUMEHEHHEM | MPUMEHEHHEeM | IpodeccuoHan | b aITOPUTMBL | IPUMEHEHUEM
COBPEMEHHBIX | COBPEMEHHBIX | bHBIX 33[a4 C | peuIeHus COBPEMEHHBIX
CUCTEM CUCTEM npUMEeHEeHHeM | podeccuoHan | cucreM
MaTeMaTH4eCcK | MaTeMaTHYeCK | COBPEMEHHBIX | BHBIX 337]a4 C | MAaTEeMaTUYECK
oro oro CUCTEM NPUMEHEHHEM | OTO
MOJENUPOBAHU | MOACTUPOBAHU | MATEMATHUYECK | COBPEMEHHBIX | MOJIEIMPOBAHU
s1. o oro CUCTEM A.

MOJIEIUPOBAaHU | MaTEMaTHYECK
s1. oro
MOJETUPOBAaHU
AL

ITKH -4 Cnoco0eH npoeKTHpoBaTh H PeajJn30BbIBATH NPHKJIAAHbIC IPOrPAMMHBIC CHCTEMbI B
COOTBETCTBHMH C AHAJIM30M 3a/1a4M ¥ TPeOOBAHMI K HUM

JleMoHCTpHpyeT ©0a30Bble 3HAHHS O CYHIECTBYIOIIMX MAaTeMaTHMYeCKHMX METOJlaX U CUCTeMax
IPOrpaMMHUPOBAHUSL.
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[Inanupyemsle

YpOBEHb OCBOEHHUS

pe3yabTaThl
OCBOEHUS
«HEYJIOBJIIETBOPU| «yIOBJIETBOPH OneHouHoe
KOMIIETEHIIUU «XOPpOILOY «OTJIIMYHO»
(METHKATODA TEIBHO» TEIBHO» CPEACTBO
JOCTUXKEHUS
KOMIIETCHITUH )
3HaTb: ®parmenrtapHo | Henosnbie Cdopmuposan | ChopmupoBan | Bompocsr mis
- e IPEJICTaBICHU | HbIE, HO HbIE OILICHKHU 3HAaHUI
CYLIECTBYIOIM | IPEJACTABIECHU | 51 O coJepiKallue | cCUCTeMarudec | M yMEHH,
e €eo CYUIECTBYIOILIU | OT/EIbHBIE KHe 3aJlaHus B BUJIE
MaTeMaTH4d | CYLIECTBYIOIIM | X poOesIbl MPEJICTAaBICHU | PacueTHBIX
€CKHe METOJIbl; | X MaTeMaTHYeCcK | IPEJACTABICHU | s O 3aJ1a4, TECTOBbIE
- MareMaTHd | UX METoJaXx, 10 CYLIECTBYIOIM | 3aJlaHUS
CYIIECTBYIOIIN | €CKUX cucTemax CYLIECTBYIOIIU | X
€ CHCTEMBbI METO/1aX, IPOrPaMMHUpPOB | X MaTtema
MIPOrpaMMHUPOB | CUCTEMAX aHus MaTeMaTHYeCK | THUECKUX
aHusl. MIPOrpaMMHUPOB UX METOJAX, METO/1ax,
aHus cucTemMax cUCTeMax
IPOrpaMMHUPOB | IPOIPaMMHUPOB
aHUs aHus
YMers: ®parmentapHo | Hecucrematnu | B nenom Cdopmuposan | Borpocsr qst
- BBIIOJHATS | € YMEHHUE | eCKoe YCIIELIHOE, HO | HO€ YMEHUE OIICHKHU 3HAaHUUN
BBIOOD BBITIOJIHATh MIPUMEHEHHE coJieprkaliee BBITIOJIHATH U YMEHUH,
MaTeMaTH4ecK | BBIOOD BBITIOJIHATD OTZEIbHBIE BBIOOD 3aJ]aHus B BULC
UX METOJIOB M | MareMaTH4yecK | BbIOOp npo6eb MaTEMaTH4ECK | PaCUETHBIX
CUCTEM UX METOJOB MW | MaTEMaTH4ECK | YMEHHE UX METOJOB U | 3a]1a4, TECTOBBIE
IIPOrPAMMHUPOB | CUCTEM UX METOJOB U | BBITIOJHATD CUCTEM 3alaHus
aHus IIPOTrPAMMHUPOB | CUCTEM BBIOOD IIPOrPaMMHUPOB
HEOOXOAUMBIH | aHusA IIPOIPaMMHUPOB | MATEMAaTHYECK | AHUS
IUIL  pelleHus | HEOOXOUMBbIN | aHMs UX METOZIOB U | HEOOXOAUMBIH
KOHKPETHOU JUIL  pelleHUs] | HEOOXOUMBIH | CUCTEM JUISl pELICHHUS
3a/1a4H. KOHKDPETHOU JUIA PEIICHUs | IPOIrPAMMHUPOB | KOHKPETHOU
3a/1a4H. KOHKPETHOU aHus 3a/1a4H.
3a/1a4H. HEOO0XOIMMBIH
JUISL PEILIEHHUS
KOHKPETHOMU
3a/1a4H.

HCHOJ’ILSyCT H aaliITUPYCT CYHICCTBYOINEC MATECMATUUCCKUE METOAbI U CUCTEMBI ITPOI'PAMMHUPOBAHUA JJISL
PCUICHHUA IIPUKIIAAHBIX 3a/1a4. Bnageer naBpikaMu oOecnieyeHus

3HaTh:
CYIIECTBYIOIIU
e
MaTeMaTHUYECK
He METOBI U
CHCTEMBI
MIPOrPaMMHUPOB
aHMsL.

®parmMeHTapHO
e
MPECTaBIECHU
e 0
CYILECTBYIOLIHN
X
MaTeMaTH4eCK
UX METoJax M
cucTemMax
IIPOrPaMMHUPOB
aHus

Henonneie
MPEJCTaBICHU
10
CYILIECTBYIOIIU
X
MaTeMaTH4YeCcK
UX METodax U
cucTeMax
IIPOTPAMMUPOB
aHus

CdopmupoBan
HbIC, HO
coJiepxariue
OTJICNIbHBIE
npooebl
IpeCTaBICHU
10
CYIIECTBYIOIIHU
X
MaTeMaTHYeCK
WX METOJIaX U

CdopmupoBan
HBIC
CUCTeMaTHueC
KHe
Mpe/ICTaBICHH
10
CYIIECTBYIOIIHN
X
MaTeMaTH4eCcK
UX METOJaX U
CHUCTEeMax

Bompocsr qist
OILIEHKH 3HAHUU
U YMEHWI,
3aJIaHus B BUJE
pacyeTHBIX
3aJ1a4, TECTOBBIC
3aJlaHus
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[Inanupyemsle

YpOBEHb OCBOEHHUS

pe3yIbTaThl
OCBOEHUSA
«HEYIOBJIETBOPH| «YIAOBJIETBOPH OueHouHoe
KOMIIETCHIIUU «XOPOLLIOY» «OTIMYHO»
TEJILHO» TEJILHO» CPEACTBO
(maaMKaTOpa
JOCTHKCHUS
KOMITIETEHIT1H)
cucreMax IIPOrpaMMHUpPOB
IIPOrPaMMUPOB | aHHUS
aHUs
YMers: ®parmenrapHo | Hecucrematnu | B nenom Cdopmuposan | Borpocs! mist
- e YMEHHE | €CKOE YCHEIIHOE, HO | HO€ YMEHHUE OLICHKH 3HAaHUU
aJanTUpOBaTh | aJalTUPOBATh | IPUMEHEHUE cojepxaniee aJanTUPOBaTh | U YMEHHH,
CYIIECTBYIOIIH | CYIIECTBYIOUIM | YMEHHUI OT/CIIbHBIE CYLIECTBYIOIIM | 3aJJaHUS B BUJC
e e aJanTupoBaTh | MPOOEIIbI e pacyeTHBIX
MaT€MaTHYECK | MAaTEMaTUYECK | CYLIECTBYIOIIM | YMEHUE MaTeMaTH4YeCcK | 3aJa4, TECTOBbIC
W€ METOAbl W | M€ METOABl U | € aJanTUpOBaTh | M€ METOMBI U 3a/1aHUs
CUCTEMBI CUCTEMBI MaTE€MaTHYECK | CYIIECTBYIOUIU | CUCTEMBI
MIPOTPaMMHUPOB | MPOIPAMMUPOB | N€ METOBI U e IIPOrpaMMHUpPOB
aHus JUISL | aHUS JUISL | CUCTEMBI MaTeMaTHYeCK | aHWs s
peeHus peuieHus MIPOTPaMMHUPOB | K€ METOJIBI U peneHus
MIPUKIIAHBIX MIPUKIITHBIX aHus U1 CUCTEMBI MIPUKJIIATHBIX
3a1a4 3a1a4 peuieHus IPOrpaMMUpPOB | 3a/1a4
MIPUKIIAHBIX aHusA JUIs
3aja4 pelLIeHus
IIPUKJIATHBIX
3aja4

Bnageer HaBbIKaMu NPOEKTUPOBAHUSA U Pa3pabOTKH KOMIIOHEHTOB MPOrPaMMHOTO
OCHOBE COBPEMEHHBIX MapaJurM, TEXHOJIOTUN U SI3bIKOB MPOTrPAMMHPOBAHMUSL.

oOecrieueHuss Ha

3HaTh: ®parmenrapHo | Hemosinbie Cdopmupoan | ChopmupoBan | Borpocsr mis
- e IIPEICTABICHA | HBIE, HO HBIC OLICHKHU 3HAaHUU
COBPEMEHHBIE | IIPEICTABJIICHUA | 51 O cozeprkamue CUCTEMAaTH4YeC | U yMEHUH,
S3BIKU e O | COBPEMEHHBIX | OTACIBHBIC KHE 3aJlaHus B BULC
IIPOrPAMMHUPOB | COBPEMEHHBIX | SI3BIKAX npo6esl IIPEJICTaBICHU | PACUETHBIX
aHus, A3BIKaX IIPOrPaMMUPOB | IPEICTABICHU | 51 O 3aJa4, TECTOBbIE
COBPEMEHHBIE | IPOIPAMMUPOB | aHMS, 10 COBPEMEHHBIX | 3aJlaHUs
TEXHOJIOTUU aHus, COBPEMEHHBIX | COBPEMEHHBIX | SI3bIKaX
IIPOrPaMMHUPOB | COBPEMEHHBIX | TEXHOJIOTHSIX | SI3BIKAX IIPOrPaMMHUPOB
aHus TEXHOJIOTUSAX | IPOrPaMMHUPOB | IPOIPaMMHUPOB | aHMS,
IIPOrpaMMHUPOB | aHUSA aHus, COBPEMEHHBIX
aHus COBPEMEHHBIX | TEXHOJIOTHAX

TEXHOJIOTUSAX | IPOIPaMMHUPOB

IIPOrPaMMUPOB | aHMS

aHus
YMers: O®parmenrapHo | Hecucrematnu | B nenom CdopmupoBan | Bonpocs! mis
- BBINOJHATS | € YMEHHE | €CKOE YCIEIIHOE, HO | HO€ YMEHUE OLICHKH 3HAaHUU
pa3paboTKy BBINIOJIHATH IIPUMEHEHHE cojepxkaniee BBIIIOJIHATH U yMEHUH,
NPUKIAJHOTO | pa3paboTKy yMEHUHI OTZCIIbHBIE pa3paboTKy 3a/laHUs B BUJE
IIPOrPaMMHOTO | IPUKJIAJHOTO | BBIMOJHSATH pooebI MPUKIAJHOTO | PaCUETHBIX
o0ecrieyeHHus | MPOrPaMMHOTO | pa3paboTKy yMeHue IIPOrPaMMHOTO | 3aJa4, TECTOBbIE
Ha OCHOBE | o0ecrieueHus] | IPUKJIAJHOTO | BBIIOJHSTH obecrieueHust | 3a7aHus
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[Lnmanupyemsble YpOBEHb OCBOEHHUS
pe3ynbTaThl
OCBOEHUSA
«HEYIOBJIETBOPH| «YIAOBJIETBOPH OneHouHoe
KOMIIETEHIUHU «XOpOouIo» «OTIMYHO»
(MEIMKATODA TEJILHO» TEJILHO» CPEICTBO
JOCTHKCHUS
KOMITIETEHIT1H)
COBPEMEHHBIX | Ha OCHOBE | IPOrPAMMHOTO | pa3pabOTKy Ha OCHOBE
napajurM U | COBPEMEHHBIX | 0OecreueHus IIPUKIATHOTO | COBPEMEHHBIX
TEXHOJIOTUI rnapagurM Y | Ha OCHOBE IIPOTPaMMHOTO | IMAPATUTM U
TEXHOJIOT U COBPEMEHHBIX | oOecreyeHust TEXHOJIOTHI1
HapajurM u Ha OCHOBE
TEXHOJIOTUI COBPEMEHHBIX
napajgurMm u
TEXHOJIOTHI

HpI/IMCHSIGT METOAbI MAalIITMHHOI'O 06y‘I€HI/I$I JJI pCHICHUA MPUKIIAAHBIX 3a/ia4 aHaJIn3a JaHHBIX.

3HaTh: ®parmenrapHo | Henosnbie Cdopmuposan | ChopmupoBan | Bonpocs! ais
- METO/bI e IPEJICTaBICHU | HbIE, HO HbIE OILICHKHU 3HaHUI
MalIMHHOTO MIPEJICTaBICHU | 51 O METOJAX coJepKalllue | CUCTeMaTuyec | M yMEHUH,
oOyueHus € O MeToJax | MallMHHOTO OT/IeIbHbIE KHe 3aJaHus B BUJIE
TUIs MalIMHHOTO oOyueHus g | mpoOesIbl MPEJICTAaBICHH | PacueTHBIX
pelieHus oOyueHust JUIsl | peeHus IPEJICTaBICHU | 51 O METOJax 3aJa4, TECTOBbIE
MPUKIAIHBIX | pelIeHus MPUKIaIHBIX g 0 MEeToJax MaIIMHHOTO 3aJlaHus
3aza4 MIPUKIIaTHBIX 3a/1a4 aHajau3a | MallMHHOTO o0yueHus s
aHaym3a 3a/a4 aHaiu3a | JaHHBIX oOyueHus Uid | peuieHus
JTAHHBIX. JTAHHBIX pelieHus MPUKIIATHBIX
MPUKIIATHBIX 3aJ1a4 aHaIn3a
3aJa4 aHaiu3a | JaHHBIX
JAHHBIX
YMeTs: ®parmenrapHo | Hecucrtemarnu | B nienom CdopmupoBan | Bompocs! mis
- TMPUMEHSTH | € MPUMEHSTH | €CKOe yCIIELTHOE, HO | HOE OIICHKHU 3HAHUI
METO/IbI METO/IbI IpUMEHEHUE coJieprkaiiee MPUMEHSITD U yMEHUH,
MalIMHHOTO MalIMHHOTO NPUMEHSITh OT/IebHbIC METO/IbI 3aJjaHus B BUJIE
oOyuenust uist | oOydeHUs: JUIsl | METOIBI poOeIb MaIIMHHOTO pacueTHBIX
pelieHus pelieHus MalIMHHOTO yMEHHE oOyueHus Ui | 3a]1a4, TECTOBbIE
MIPUKIIATHBIX MIPUKIIaTHBIX oOyueHus 111 | IPUMEHATD pelieHus 3alaHus
3a/la4 aHajKM3a | 3a/a4 aHaju3a | pelieHus METO/IbI MPUKIIATHBIX
JTAHHBIX. JTAHHBIX. MPUKIIATHBIX MaIIMHHOTO 3a/a4 aHaIn3a
3a/a4 aHanu3a | oOydeHus JUid | JaHHBIX.
TAHHBIX. pelieHus
MPUKIATHBIX
3a/1a4 aHaau3a
JAHHBIX.

7.23ajaHusl WM WHbIEe MAaTepUAJIbl, HeOOXOAUMBbIE /Jisi OIEHKH 3HAHUNH H
yMeHUil, XapakTepusyromux ¢popmupoBanue KoMneTeHun B npouecce ocsoenus OIl

BO

Bonpocwt ona ouenku 3nanuii u ymenuil, Xapakmepusyrouiux gopmuposanue

KomMnemeHuuil

25



ludp
KOMIIETEHIMH

Bomnpocsr

IIpaBUIBHBIN OTBET

IIKH-2

1. Kakue YCJIOBBIE THUIIBI

ucnoJb3yrorces B Python?

JAaHHBIX

int, float, u complex

2. Kakoit oreparop HCIIOJIb3YETCS T
KOHKaTEeHAIlMU CTPOK B si3bike Python, 3amaHHbIX
1o o0e CTOPOHBI OT ornepaTopa’?

+

3. Kak 3amaercst omepartop MOBTOPEHHS B SI3bIKE
Python, koTopsiii 00bEIUHIET HECKOJIBKO KOTHH
0JIHOM U TOM e CTPOKHU?

4. MoskeT M MMs TIEpeMEHHO# B si3bike Python
coiepKaTh poOebI?

HET

5. MoskeT nu uMsl iepeMeHHol B si3bike Python
COJIep’KaTh CUMBOJI HU)KHETO MOAYEPKUBAHUS?

Ia

6. Kakas wmatemartnueckas (QYHKIHUS B A3bIKE
Python wmoxer ObITh UCHONIB30BaHA  JUIS
HAXOXKJICHHUS OCTaTKa OT JeNIeHUs (B TOM YHCIe
TS 9UCeTT ¢ TUTaBAIOIIEl TOUKOM)?

fmod()

7. Kakas marematuyeckasi GQyHKIMS B SI3bIKE
Python moskeT ObITH UCITOJIb30BAHA TS
HAaXO0XIEHUs 3HAUYECHUS €*?

exp()

8. MoskeT i ObITh HHJIEKC CITUCKA B si3bIKe Python
OTPUIIATEITbHBIM?

na

9. Kakyto (hyHKIIHIO HY)KHO MCIIOJIB30BaTh, YTOOBI
MEPEeBECTH CTPOKY, COACPIKAIIYIO JBOUYHBIN KOJI,
B 11eJI0€ YKCIIO B si3bike Python?

int()

10. 3HaueHWe HHAEKCA TEPBOrO HJIEMEHTa B
KopTexe B si3bike Python?

11. Kakas ¢yHKIMS BO3BpalmiaeT KOJIUYECTBO
[MOBTOPEHUIN JJeMEHTa B KOpPTEXe B S3bIKE
Python?

count()

12. BBI30B BCTPOEHHOM OMOIITH B s13b1ke Python

help()

13.  Apudmernueckuii  omeparop  Python,
OTIPEICIISTFONIUI OCTATOK OT JICJICHUS

%

14. Onepatop, koTOpbIK BO3Bpamaer True ecnu
MOCJIEIOBATENILHOCTD PUCYTCTBYET B 00BEKTE (B
s3e1ke Python)

15. CDYHKI_[I/IH U1 COPTUPOBKU CIIMCKA B A3BIKC

Python

sorted()

16. Kak ompenenuTs JUIMHY CTPOKH Str B SI3BIKE
Python?

len(str)

17. Kak co3aTh MycTOH CIUCOK B IEPEMEHHOM S
B s13bIKe Python?

s=1]

18. Kak BcTaBuUTH Ha 1-BIil 3JIEMEHT cIMcKa list
3HAYeHHe X B s3bIke Python?

list.insert(i, X)

19. Kak Ha3bIBaeTCsl LUKII, KOTOPBIA MPOBEPSIET
HWCTUHHOCTh HEKOTOPOrO YCIIOBHS, M €CIU
YCIIOBHE€ HCTUHHO, TO BBIMOJHSET WHCTPYKIIMHU
nuksia (B s3eike Python)?

while
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20. Kakoii omeparop OCYIIECTBISCT BBIXOJ M3
1[MKJIa B si3b1ke Python?

break

IIKH-4

1. Kakyto O6ubIMoTEKY HE00X0IUMO
HUCIIOJIB30BaTh, MJII TOIO YTOOBI MOJIYYUTDH
JOCTYH K MOJIyJI0, HanncaHHoMy Ha Python u3 C

Python/C API

2. Python — »3TO0  uMmepaTWBHBIA WK
JICKJIAPATUBHBIN SI3bIK?

HMMnepaTuBHbIN

3. B (aiine ¢ kakuM pacmIMpeHHEM HaXOIATCS
JMPEKTOPHUH [T TIOMcKa Moayieit Python?

pth

4. Kak Ha3pIBaeTcs HHTETPUPOBAaHHBIA HaOOp
KOMIIOHEHTOB M  HHCTPYMEHTOB, KOTODbII
MPEIOCTABIISIET TOTOBOE PEIIEHUE JJISl PELIEeHUS
OTIpeJICTICHHOM 3a/1auu B si3bIke Python?

DperiMBOpPK

5. Kak 3ammceiBaetcs B Python,
oneparop?

IIyCTOU

pass

6.C mnomoIpl0 Kakoil  QYHKIMHM  MOKHO
MIOCMOTPETH BCE METO/IbI U AaTPUOYTHI, CBA3aHHbBIE
c ornpenereHHbIM 00bekToM B Python?

dir()

7.Kak Ha3pIBaeTCAd KOJUICKIMS MOAYJIEH WU
GbyHKIMH, MpeHa3HaYeHHbIX IS
UCIIOJIb30BAHUS  JPYTUMHU  TPUIIOKEHUSIM?
JlaHHasi KOJUIEKIMSI COAEPKUT HAOOpP TOTOBBIX
pelIeHni JUIs pa3IuyHbIX 3a7a4 U 00ecreurnBaeT

bubmmoreka

(YHKIIMOHAJIBHOCTb, KOTOPYIO MOHO

WCI0JIb30BATh B CBOEM MPUIIOKEHHH.

8 Kak HazpiBaeTCs MexaHU3M, KOTOpbIA | BupryanbHoe OKpyKeHue
MO3BOJISIET CO3/1aBaTh U30JINPOBAHHbIE

OKPYXXEHHSI JJIsl YCTAaHOBKH W HCIIOJIb30BaHUS
nakeToB Python?

9. Kak Ha3zpIBaeTcsi HMHCTPYMEHT, KOTOPBIH
MO3BOJISIET YIIPaBJISTh YCTaHOBKOH,
OOHOBJICHMEM U yJaJeHHeM OuOIMOTeK U
3aBHCHUMOCTEH B ITPOEKTaX Ha s3bike Python?

MeHemxep makeToB

10.Kak Ha3bIBaeTcs MPUIIOKEHUE, €CIU B HEM
KKJBIH MPOIECC WMEET CBOW COOCTBEHHBIN
Ha0oOp pecypcoB, BKJIOYAs MaMsATh, OTKPBITHIC
Gdaiinbl, ceTeBble COCIUHEHUS U JIpYyrue
CHUCTEMHBIE pecypchl?

Muxkpormnpoiieccoproe

11. Kak Ha3bIBaeTCs MPUIIOKEHUE, €CJIU B HEM
HECKOJIbKO TIOTOKOB BBITIOJIHAIOTCS B paMKax
OJTHOTO Tporiecca?

MHoronoTo4yHoe

12.Kakas BcTpoeHHass (yHKIHS BO3BpAIIACT
CIIOBaph,  COJEpKallMii  BCce  TrJI00albHbBIE
MEepEeMEHHbIE, JTOCTYMHbIE B TEKYIIeW 00IacTu
BUIMMOCTH B s13bIke Python?

globals()

13. Kakast BcTpoeHHass (yHKIMsS BO3BpallaeT
CIIOBapb,  COJEpXKallMHd  Bce  JIOKaJbHbBIE
IIEPEMEHHBIE,  ONpENEICHHbIE B  TEKYyLIEH
00J1acTH BUJIMMOCTH B si3bIke Python?

locals()

14. Yto ¢dopmupyeTcst U3 UCXOJHOTO KOoJa s
yCKOpeHHs paboThl HHTeprpeTraTopa Python?

0alT-KOI
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15.Kak Ha3wiBaercs (haiin, coxmepxkammii koj | Moaynb

Python, koTOpblii MOXET OBITH MOBTOPHO
HCII0JIb30BAH B IPYTUX Nporpammax”?

16. Kak HasbBaeTcs aupekropus, koTopas | Ilaker
MOXET COJEpX,aThb OAMH WJIM HECKOJBKO
moyneit B Python?

17. Kak B  Python HaswsiBacTcss  cmoco0 | Cuaiic

HM3BJICYECHUS OTIpEICIICHHOM JacTH
MOCJICIOBATENILHOCTH  (HalpuMep,  CTPOKH,
CITHCKA, KOPTEXka) c HCII0JIb30BaHUEM
HHIEKcalUu?

18. Kak Ha3bIBaeTCs KO/, KOTOPbIi BhIIONHAETCS | CUHXPOHHBIN KO

MOCJIEI0BATENBHO, OJMH 3a APYTUM, U OJIOKUPYET
BBITIOJIHEHUE JIPYTHUX 3aJ1a4 JI0 €T0 3aBepIIEHUs?

19.Kak Ha3pIiBaeTcs MOAX0/ K HAIMCAHUIO KOJA, | ACHHXPOHHBIHN KOJT

KOTOpBIi/JI IIO3BOJISICT BBIIIOJHATHE HCECKOJIBKO
3aJad4  OJHOBPEMEHHO B  paMKax  OJHOTO
mporecca.

20.Kak  Ha3pIBalOTCA  KJIacchl,  KOTOpbIe | MeTakimacchl

OTPEJIEIISAIOT MOBEACHNUE JPYTUX KIACCOB?

Ilpakmuxo-opuenmuposanunsie 3a0anus

[Mudp
KOMIIETEHI[MH

[IpakTHKO-OpUEHTUPOBAHHbBIE 3aJaHUS

[IpaBuiabHBIN
OTBET

ITKH-2

1. Jlau ¢pparment mporpammsl B Python:
foriinl, 2, 3, 'one', two', ‘three".
print(i)

Kakoro Tuma 3Ha4eHHe MPUMET MEpeMEeHHast | pu
MEPBBIX TPEX UTEPALUAX IIUKIA?

int

2. Jlan ¢parmeHT mporpaMmsel B Python:
foriinl, 2, 3, 'one', 'two', 'three"
print(i)

Kakoro Trma 3HaueHue MPUMET IepeMeHHast | Ipu
YETBEPTOM, MATOM U MIECTON HTepanuax nukia?

str

3. lan ¢parmenT mporpamMmsel B Python:
A=0
n=>5
for iinrange(1, n + 1):
A+=i
print(A)
Kakas omepamusi OyAeT BBIMOJHATHCA B IHMKJIE MPHU
HAX0XJICHUU 3HAYCHUS IepeMEHHON A

Cymma

4. JlaHa ycIIOBHAs! HHCTPYKITHSI
if Venosue:

brok uncmpyxyuu 1
else:

Henomnnoe
BETBJICHUE
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brok uncmpyxkyuu 2

Kak HaspiBaeTcs ycinoBHasi uHCTpykuus If, ecnu B Hei
OTCYTCTBYET clioBO else um mocnemyromuii 3a Hel OJOK
UHCTPYKIUN?

5. Hammmure omepatop CpaBHEHHUsS JABYX OIEpaHIOB Ha
HEpPaBEHCTBO B si3bike Python

a =["red', 'green’]

6.Kakoe 3HaueHuss moOJIydyuTCs, e€ciau mpeodOpa3oBath | 1
JOTHYECKYI0 TIEPEMEHHYIO, UMEIOIIYI0 3Ha4YeHHue 1rue K
tuiy it B si3pike Python?
7. Kakoe 3HaveHus MOJy4HuTcs, eciam mpeodpaszosats | 0
JIOTHYECKYI0 MIEPEeMEHHYI0, MMEIOIyl0 3HaueHue False k
tumy int B si3pike Python?
8. Hanmmmre Ha3zBaHWe (QYHKIMH, KOTOpas CKpbIBaeTcs | Sign
MIOJ1 3HAKOM «?»
2(x)=1, ecmu x>0,
2(X) = -1, ecmu x <0,
2(x) =0, eciiu x = 0.
9. Kakoro tuma OymeT 3Ha4yeHue, eciu pasaenuth aBa | float
3HaveHus TUna it (23bIK mporpaMmupoBanus Python)?
10. VkaxuTe CHMBOJIBI CTPOKH StI, HauMHas ¢ UHAeKca 5 u | Str[5:]
10 KOHIIA (s3bIK IpOorpamMMupoBanus Python)?
11. PaBasr mu muokectBa A = {1,2,3} uB=1{3,2,3,1}? | [a
12 C noMoIIbI0 KaKOH KOMaHIbI 3aa€TCI MHOYKECTBO B set()
s3bIKE TIporpaMmmupoBanus Python?
13. Yto BeIBeaeT mporpamma print(17 // 5), nanucannas Ha | 3
s3p1ke Python?
14. Yto BRIBEIET JaHHBIN KOJ, HAITMCAHHBIN Ha S3BIKE eproll
Python?
a = 'TTrope'
print(a[::-1])
15. Kakoe 3HaueHue MOIYYUT epeMenHas b B pesynbrare | 1
paboThI koja B Python?
a,b=01
16. Uto mosiBUTCS HA DKpaHE B pe3ylibTaTe JAeicTBUs KojaB | 2 1
Python?
a=1
b=2
a,b=Dba
print(a, b)
17. Vkaxure TOCIEAHNE IBa CUMBOJA CTPOKH Str (s13bIK | Str[-2:]
nporpamMmupoBanus Python)?
18. Hamnmcare omeparmio mpoBepku Ha si3bike Python: | x in A
COJICP’KUTCS JIM DIIEMEHT X B CIIUCKe A?
19. Pe3ynbraT paboThl IpOrpamMMbI Ha si3bike Python: [0,1,0,1,0,1]
print([0, 1] * 3)
20. Pe3ynbraTt paboThl IpOrpaMMBbI Ha si3bike Python: red green

29




print(' .join(a))

IIKH-4

1. PesynbTat paboThl mporpamMmbl Ha si3bike Python:
def factorial(n):
res=1
foriinrange(1, n+ 1):
res *=1i
return res
print(factorial(3))

2. Pe3ynbrat paboThl porpaMMsbl Ha si3bike Python:
def max(a, b):
ifa>b:
return a
else:
return b

print(max(3, 5))

3. PesynmbTat paboThl IporpaMMmsbl Ha si3bike Python:
def max(a, b):
ifa>h:
return a
else:
return b

def max3(a, b, ¢):
return max(max(a, b), c)

print(max3(3, 5, 4))

4. PesynbTat paboThI MPOrpaMMbl Ha si3bike Python:
def max(*a):
res = a[0]
for val in a[1:]:
if val > res:
res = val
return res

print(max(6, 5, 4))

5. PesynbTatr paboThl MporpaMmbl Ha s3bike Python:
def f():

global a

a=1

print(a)

a=0
f0)

6. Kak HasbBaercs IpUcEMm, KOTOpBIfI HCIIOJIB3YETCA B
noanporpamMme JTaHHOM nporpamMMmel, HaIlCaHHOM Ha SI3bIKE

Python:

def factorial(n):
ifn==0:
return 1

Pexypcus
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else:
return n * factorial(n - 1)

print(factorial(5))

7. PesyabTar paboThl KOJa Ha s3bike Python:
sum = lambda a, b: a + b

print(sum(4, 5))

8. Pesynbrar paboThl KO/a Ha si3bike Python:
a=1[[1, 2, 3],[4,5,6]]

b =a[0]

print(b)

[1, 2, 3]

9. PesyabTar paboThl KO/a Ha s3bIke Python:
a=1[[1, 2, 3,4],[5 6], [7, 8, 9]]
s=0
for i in range(len(a)):
for j in range(len(a[i])):
s +=ali][j]
print(s)

45

10. Pe3ynbraT paboThl K0/1a Ha s3b1ke Python:
a=1[[1,2,3,4],[56],[7,8,9]]
s=0
for row in a:
for elem in row:
s +=elem
print(s)

45

11. Kakumu 3HaueHUsIMU Oy/IeT 3aIlojTHEHa MepBas CTPOKa
JIBYMEPHOTO MaccuBa B pesynprare paboTa Koja,
HAIKMCAaHHOTO Ha s13b1ke Python?
n=4
a =[[0] * n for i in range(n)]
for i in range(n):
for j in range(n):
ifi<j:
a[ilfil = 0
elifi>j:
alillil = 2
else:
afillil = 1
for row in a:
print(" ".join([str(elem) for elem in row]))

1000

12. Pe3ynbraT paboThl KoJa Ha s3bike Python:
A={1,2 3}
print(Lin A, 4 in A)

True False

13. Pe3ynbraT paboThl Ko1a Ha s3bike Python:
A={1,2 3}
print(5in A, 4 in A)

False False

14. Pe3ynbraT paboThl Ko1a Ha s3b1ke Python:
A={1,2, 3}

B={3,23 1}

print(A == B)

True
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15. Kakas 3anmuch OyJeT B 4eTBEPTOM CTPOKE, MOTyUYeHHON
tabmuib! (361K Python)?
A = dict(zip(‘abcdef', list(range(6))))
for key in A:
print(key, A[key])

d3

16. Pe3ynbraT paboThl porpamMMsbl Ha si3bike Python:
res=1
for i in range(1, 4):
res *=i
print(res)

17. Pe3ynbraT paboThl IporpamMMsbl Ha si3bike Python:
a=1[[1, 2 3], [45,6]]
print(a[1][2])

18. Kakas 3anuch OyaeTr BO BTOPOM CTPOKE, MOJTy4YE€HHOM
tabmuis (s361k Python)?
A = dict(zip(‘abcdef’, list(range(6))))
for key, val in A.items():
print(key, val)

b1l

19. Kak nNoakimo4yuTh MaTeMaTUdyeckyro OuOINOTEKy B
s3pike Python?

import math

20. YTo NOSIBUTCS HA 3KpaHE B PE3yJIbTATE NEUCTBUSA KOJA,
HAIMCAHHOTO Ha si3bike Python?
s ='"ab12c59p7dq’
digits =[]
for symbol in s:
if '1234567890'".find(symbol) !=-1:
digits.append(int(symbol))

[1,2,5,9 7]

print(digits)
Tecmot
[Hudp TectoBbie 3a1aHUs [IpaBunbHbBIN
KOMITIETEHIINH OTBET
ITKH-2 1. PaBubl 11 MmHOKecTBa A = {1,2,3} uB={3,2,3,1}? 2
1.Her
2. Jla
3. Bropoe MHOecTBO 0OJIbIIIE IEPBOTO
4. TlepBoe MHOXKECTBO 00JIbIIIE BTOPOTO
2 Kaxkwue omneparuu JUisl eJbIX YUCel BO3BPALIAIOT 4
BemectBeHHoe uucio (float) B si3pike Python?
1.+, -
2.1, %
3.+, %
4. %%/
3. Kakas maremaTnueckast GyHKIUS MOXKET ObITh 1
WCIOJIb30BaHA JJIs1 HAX0XKJACHUS OCTaTKa OT JieleHus ( B TOM
qHCIIe [T YMCE ¢ TUIaBaroliel TOYKon) B si3bike Python?
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1. fmod()
2. factorial()
3. fabs()

4. frexp()

4. Komanpa print (11 % 3), Hanmcannas Ha si3bike Python,
BBIJIACT pe3yJIbTaT:

1.3
2.2
3. 3.6666666666666665

5. Uto mnokaxeT MaHHBIA KOJ (A3BIK IPOrpPaMMHUPOBAHUS
Python)?
for i in range(5):
ifi%2==0:
continue
print(i)

1.omubky
2Yucnal, 3ub
3YYucna2u4

4. Yucna 1u 3

6. Uemy Oyner paBHa nepeMeHHas 0 mocie BBIMTOJHEHUS
MporpaMMBbl, HalTUCAHHOW Ha s13b1ke Python?

a=10

b=3

b=allb

d=a%(b-2)

1.3
2.1
3.10
4.0

7. YTO BBIBEIET 3TOT KOJ, HAIMCAHHBIN Ha s13bIKe Python?
a = 'TIrope'
print(a[::-1])

l.e
2. eproll
3. epron
4. 11

8. PaBHbl mu MHOKecTBa A = {1,2,3} uB={3,2,3,1}?

1. [la
2. Bropoe MHOXkecTBO 0OJIbIlIE IEPBOTO
3 IlepBoe MHO€ECTBO 0OJIbIIIE BTOPOTO

9. KaKI/Ie OI_HI/I6KI/I JOITYIIICHBI B KOAC, HAITMCAHHOM Ha A3BIKC
Python?
def factorial(n):
ifn==0:
return 1
else:
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return n * factorial(n - 1)
print(factorial(5))

1. ®yHKuMs HE MOXKET BBI3BIBATH cama ceOst

2. Heo6xomMMo yKasaTh THIT BO3BPAIIAEMOT0 3HAUCHHS
3. ®ynkus Bceraa OyzneT Bo3Bpamars |

4. B xosie HET HUKaKUX OMHOOK

10. Kakoe 3HaucHHME MOJYYUT IEpEMEHHas b B pe3ysbrare

paboThI KOJla, HAMCAHHOTO Ha si3bike Python?
a,b=0,1

W
ook

1

11. 3HaueHune UHEKCA IEPBOTO IIEMEHTA B KOPTEKE B A3BIKE
Python?

1.0
2.1
3.-1

12. Beibepute onepatop CpaBHEHUsI IBYX ONEPaHI0B Ha
HEepaBEeHCTBO B si3bike Python:

1. 1=
2. <>

3. #

13. Kakoro tumna OyJeT 3HaueHue, €CIIM pa3IeIuTh ABa
3Ha4YeHus Tuma int B s3pike Python?

1. complex
2. int
3. float

14. Apudmernueckuii oreparop Python, onpenenstronuii
OCTaTOK OT JeJICHUSI:

1.%

2.1

3./

4.

15. Apudmernueckuii onepatop Python, ompenensronimii
JieNieHue Hareno?

1.%

2.11

3./

4.

16. Pe3ynpTaT paboThl MpOTpaMMbl, HAMCAHHOW Ha S3bIKe
Python:
def factorial(n):
res=1
for iinrange(1, n+ 1):
res *=1i
return res
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print(factorial(3))
1.9

2.6

3.24

4.120

17. B pe3ynbTaTe pabOThI MPOTrpaMMbl, HAITMCAHHOW Ha SI3BIKE
Python:

A={1,2 3, 4,5}
B={4,56,7 8}

print(A | B)

Ha 3KpaHe TIIOSIBUTCSI:
1.{1,2,3,4,5,6,7, 8}
2. {4, 5}

3.{1,2 3}

18. B pesynbrare paboThl MpOTpaMMbl, HAIMCAHHOW Ha S3bIKE
Python:

Ha 3KpPaHC IMOABUTCA:
1.{1,2,3,4,5,6,7, 8}
2. {4, 5}

3.{1,2 3}

19. B pesynbrare paboThl MpOTpaMMBbl, HAITMCAHHOW Ha S3BbIKE

Python:

print(A & B)

Ha 5KpPaHC IIOABUTCA:
1.{1,2,3,4,5,6,7, 8}
2. {4, 5}

3.{1,2 3}

20. B pesynbrate paboThl MporpamMmbl, HAMCAHHON Ha SI3bIKE

Python:

print(A " B)

Ha 3KpaHC IMOSABUTCA:
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1.{1,2,3,6,7, 8}
2. {4, 5}
3.{1,2 3}

IIKH-4

1. CkoapKO OMOIMOTEK MOKHO UMIIOPTUPOBATH B OJIUH MPOEKT
B si3bIke Python?

1. He Gountee 5

2. He 6ounee 3

3. He 6oiee 10

4. HeorpaHu4eHHOE KOJHUIECTBO

2. UTo MOKaXKeT ATOT KOJI, HAllMCaHHBIH Ha s3bike Python?
for j in 'Hi! I'm mister Robert":
ifj=="1"
print("Haiineno")
break
else:
print ("T'oToBo")

1 Omubky B KO1IE

2. "Haiineno" u "T'otoBo"
3. "ToToso"

4. "Haiigeno"

3. Kakas ¢pyHKITMST BBIBOJUT YTO-THMO0 HA KOHCOJIb B SI3BIKE
Python?

.out()
. write()
. print()
log()

. Kakas 6ubnmoTeka oTBeuaer 3a BpeMs B s3bike Python?

clock
time
. localtime

W N

. Kak mosryunts naHHbIe OT T0JIb30BaTeNs B s13bike Python?

. Ucnions3oBath meton readLine()
. Ucnonp3oBath Meto input()

. Ucnionp3oBath meto read()

1
2
3. Ucnonb3oBath MeTo get()
4
6

. Uro Oyner moka3aHO B pe3yJIbTaTe JICHCTBUS MPOTPAMMBI,
HaIKMCaHHOM Ha s3b1Ke Python?
name = "John"
print('"Hi, %s' % name)

1. "Hi, name"
2. "Omuobxka"
3. "Hi, John"
4"Hi, "

7. Kakas 3anuch OyieT BO BTOPO# CTPOKE, MOJIy4YeHHON TaOIHIIbI
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B pe3yJibTaTe JCHCTBUS KOJ1a, HATMCAHHOTO Ha si3bike Python?

A = dict(zip(‘abcdef', list(range(6))))
for key, val in A.items():
print (key, wval)

1. a 2

2. b1

3. al

4.b 2

8 Kakoe kiitoueBoe cI0BO IPUMEHSIETCA JJIsl ONPEIETICHUS 2
¢byukimu B Python?

1. func

2. def

3. procedure

4. define

9. BoibepeTe npaBuibHbIE YTBEPKIEHUS A1 si3bika Python? 2u3
1. Meton — 310 mapameTp, IpUMEHSEMBbII K 00bEKTY

2. Meton — 310 QyHKIUS, IpUMEHsSIEMas K OOBEKTY

3. Metoa 3anaetrcs msi_o6bekra.limsa_metona((mapameTpsl)

4. Merton 3amaercs msa merona.MimMs o6wekra ((mapameTpsl)

10. Kakast MOkeT BOBHUKHYTh OITMOKA TP HETPABUILHON 3
3amucH cpesa Ha si3bike Python?

1. SyntaxError

2. NameError

3. IndexError

4. ValueError

11. Jlnsa gero mpumensieTcst import B si3bike Pythont? 1
1. [IpumensieTcst ¢ UENbIO MOAKIIOYUTD MAKET UIH MOIYIb

2. KiroueBoe cioBo, 11e1bi0 KOTOPOTO U3MEHEHHUE 3HAUCHUs

MepeMEeHHOM 3a IpezenaMu e€ TeKyle 006JacTu BUTUMOCTH

3. OyHKUMs NpeAHa3HaYeHHast TS 100aBIeHUs 2JIeMEeHTA B

MacCuB

12. Kakue QyHkiuu Bxoaat B 6ubnuoreky math B si3bike 3
Python?

1. int(), str(), input()

2. plot(), sell(), log()

3. factorial(), sqrt(), log()

4. fat(), cut(), car()

13.Bo16epute (hyHKIHIO, KOTOPAs HE OTHOCUTCS K (QYHKIIUSAM 4

oubnmotexku math B si3pike Python:

1. radians()
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2. sqrt()

3. exp()
4. len(x)

14. IlepemenHbIe 00BsIBIICHHBIC BHE (DYHKIMHU B si3bike Python,
HO JTOCTYITHBIEC BHYTPHY HEe€ HA3bIBAIOTCHL. ..

1. BemecrBeHHbIe
2. Jlornueckue

3. I'moGanbHbIC

4. JloxanbHbIE

15. Kakoit meTo1 BO3BpaIllaeT WHJIEKC MOCIEAHETO BXOXKICHUS
JIAHHOW TIOJICTPOKH B IAHHO# CTpOKe B si3bike Python?

1. str.rfind()

2. str.replace()
3. str. find()

16. Kakoii MeTo1 BO3BpalllaeT UHIEKC IEPBOIO BXOXKICHUS
JIAHHOW TIOJICTPOKH B IAHHO# CTpOKe B si3bike Python?

1. str.rfind()

2. str.replace()
3. str. find()

17. PesynpTaT pabOTHl MpOTpaMMbl, HAMUCAHHOW Ha S3bIKE

Python:

a=1[[1, 2 3], [4,5,6]]
print(a[1][2])

BO R,

1
2
3
4
18. PesynbTaT paboThl KO, HAIIMCAHHOTO Ha s3bIke Python:

A={1,2, 3}
B={3,23, 1}
print(A == B)

1. True

2. False
3.{1, 2, 3}
4.{3, 2,3, 1}

19. Pe3ynbrat paboThl K018, HATMCAHHOTO Ha si3bike Python:

A={1,2 3}
print(5in A, 4 in A)

1. False False
2. True False
3.123

4,54
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20. Kax 3anuceiBaercs B Python, mycToii oneparop? 2

1. break
2. pass
3. dir

4. self

7.3 MeTo,zmquKne MaTepHuaJibl, olpeaeadomue I1nponeaypbl OLEHHUBAHHUA
3HAHUH U YMeHHﬁ, XdpPaKTEepU3YIIINX CTECIICHDb C(l)OpMPIpOBaHHOCTl/I KOMHeTeHHI/Iﬁ

d)opMa HpOMC)KYTOqHOﬁ aTTCCTalluM 110 AUCHUIIIIMHC — 3a4eni, SK3aMeH.

Kpurepun ouneHMBAHUSA 3HAHMHA M YMEHHH, XapaKTepPU3YIOUIUX CTeleHb
c¢pOpMHUPOBAHHOCTH KOMIIETEHLIUH :

Kpurtepuu oueHku 3HaHMI HA 3a4eTe/IK3aMeHe

OneHKa «OTJMYHO» BBICTaBiIseTCa oOydaromiemycss (86 -100 GamioB), KOTOPBIi
o0JlajjaeT BCECTOPOHHUMH, CHUCTEMATU3UPOBAHHBIMU M TUIYOOKMMH 3HAHUSAMH MaTepualia
y4eOHOW TporpaMMBbl, YMEET CBOOOJHO BBITIONHATH 3aJlaHMs, NMPETyCMOTPECHHBIC y4eOHOMU
OpOorpaMMOM, YCBOWJ OCHOBHYKD M O3HAKOMUJICA C JONOJIHUTEIBHOM JIHMTEPATypOH,
pEKOMEHIOBaHHOM yueOHoM mporpammoii. Kak nmpaBuiio, olleHKa «OTJIIMYHOY» BBICTABISETCS
oOy4aromeMycs YCBOUBIIIEMY B3aUMOCBSI3b OCHOBHBIX TOJIOKEHHUM U TIOHATUN JUCIUTIIIMHBI
B MX 3HAYEHUM JUIsI MPUOOpPETaeMOM CIEUUaIbHOCTH, NPOSBUBIIEMY TBOPYECKHE
CIIOCOOHOCTH B MIOHUMAHUH, U3JI0KEHUH U UCTIOIH30BaHUN Y4EeOHOT0 MaTepuana, MpaBuiIbHO
00OCHOBBIBAIOIIIEMY TPHUHATHIE PEIICHUS, BIAJACIONIEMY Pa3HOCTOPOHHUMHU HaBBIKAMH U
IpUeMaMU BBITIOTHEHUS TPAKTUYECKUX padoT.

OreHKa «X0po1o» BeIcTaBisieTcs: o0ydatomemycs (70 - 85 6annoB), 00HaApYKUBIIEMY
MOJIHOE  3HAaHME MarTepuansa ydyeOHOM  MporpamMMbl,  YCIEIIHO  BBIMOJHSAIONIEMY
IpPeIYCMOTPEHHBIE Y4eOHOW mNporpaMMoi 3aJaHus, YCBOMBIIEMY MaTepHal OCHOBHOM
JUTEpaTyphl, peKOMEHI0BAaHHON ydeOHOH mporpamMmoi. Kak mpaBwiio, OLIEHKA «XOPOIIIO)
BBICTABJISIETCSl OOYYAIOLIEMYCS, TOKa3aBLUIEMY CUCTEMAaTU3UPOBAHHBIN XapakTep 3HAHMM 10
JTUCIUIUIMHE, CIIOCOOHOMY K CaMOCTOATEIbHOMY IMOMOJHEHUIO 3HAHUM B XO/€ JaJIbHEHIICH
y4eOHOM U Tpo(ecCHOHATBHOM AESITEIBHOCTH, TPABIIIHHO MPUMEHSIOIIEMY TEOPETUUECKHE
MIOJIOKEHHUSI TIPU PELIEHUHU NMPAKTUYECKUX BOIPOCOB M 3aJ1ay, BIAJCIOIIEMY HEOOXOIUMbIMU
HABBIKAMH U TIPUEMAMU BBITIOJIHEHUS MPAKTHYECKUX paboT.

OueHka «ya0BJIETBOPUTEJIBbHO» BBHICTaBisAeTCs obOywaromemycs (50 — 69 Oannos),
KOTOPBIM MOKa3aJl 3HAaHME OCHOBHOTO Marepuajia y4eOHOW mporpaMMbl B 0O0BbEME,
JIOCTATOYHOM W HEOOXOIWUMBIM I JajdbHEeHIe y4eObl W TpencTosieil paboThl 1Mo
CHNEUUAIBHOCTH, CIPABUJICA C BBIIOJHEHUEM 3aJaHUM, MPEyCMOTPEHHBIX Yy4eOHOU
MPOrpaMMOid, 3HAKOM C OCHOBHOM JIMTEPATYypOM, pEKOMEHAOBAaHHON Y4E€OHOM MPOrpaMMOit.
Kak mnpaBuio, oOIleHKa  «yJOBJIETBOPUTEIBHO»  BBICTABISIETCS  OOy4YaroleMycs,
JOMYCTUBILIEMY MOTPEIIHOCTH B OTBETAX HA 3K3aMEHE WJIM BBINOJIHEHNUH YK3aMEHAIIMOHHBIX
3a/laHui, HO O0JajaroleMy He0OOXOAUMBIMU 3HAHUSIMU TOJI PYKOBOJICTBOM IpenoaaBaTes
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U YCTpaHEHUs ATHX MOTPEIIHOCTEH, HapyIIAoIMeMy MOCIeI0BATEIbHOCTh B U3JI0KEHUHU
yu4eOHOr0 MaTepuaja U WCHBITHIBAIONIEMY 3aTPYJHEHHs MPH BBITTOJTHEHUU MPAKTUIECKUX
paboT.

OueHka «HeYIOBJIETBOPUTEJIbHO» BbICTaBIseTCa oOyvaromemycs (Menee 50
OaJIJIOB), HE 3HAIOLEMY OCHOBHOW YacTU Marepuaia y4eOHOW MporpaMmbl, JOIMYCKAIOIIEMY
NPUHLIUIHATBHBIE OIMMOKM B BBHIMOJTHEHHH MPEIYCMOTPEHHBIX YYeOHOW MpOrpaMMoOin
3aJjaHuil, HEYBEPEHHO C OONBIIMMH 3aTPYAHCHHUSIMH BBHIMOIHSIOMIEMY TPAKTUYCCKUE
pabotel. Kak mpaBmiio, OlleHKa «HEYIOBICTBOPHUTEIHHOY» BBICTABIACTCS O0ydarolemycs,
KOTOPBIA HE MOXET MPOJODKUTh OOYYCHHE WJIM TPUCTYNUTH K JACATEIBHOCTH IIO
CHEIMAaTbHOCTH 10 OKOHYAHWU YHHBEpPCHTETa 0€3 [OTOJHUTENbHBIX 3aHATUH T10

COOTBETCTBYIOIIEH TUCLIUILINHE.
7.4 TunoBbie KOHTPOJIbHBIE 3aJaHUSI UM HHbIe MaTePHUAJIbl, HEO0X0AUMbIE ISl
OLICHKHM MHIUKATOPOB JOCTHKEHUSI KOMIIETEHIIMH, YMEHUN U 3HAHUM

Pe3yabTarsl
o0yuenus (YMeHHUs U
HauMeHoBanue y (v
3HAHUA),
HauMeHnoBanue HHIUKATOPOB TunoBble KOHTPOJIbHbIE
COOTHECEHHbIEC
KOMIIeTeHIIHH JTOCTHKEHHUSA 3aJaHus
HHANKATOPaMH
KOMIIeTeHIIUH
JTOCTHIKEHHUS
KOMIIeTEHIUHU
IMKH-2 Cnocoben c|1./leMoHCTpUpYET 3HaTh: 3nanue 1
TTOMOIIBIO 3HaHUE 0a30BBIX | CYIIECTBYIONINE Hamumure ckpunt na Python
MaTeMaTUYECKOU MaTeMaTHYECKUX 0a30BLIE 00pabaThIBAIONIUNA  TEKCTOBBIM
MOJIETH peuarthb | MoJeNe, MaTeMaTHYECKHE daiin Tak, YTO B HEM BCE
MOCTABJIEHHYIO MPUMEHSEMBIX B| MOJENH. 3arjiaBHbBIC OYKBBI

TEOPETUYECKYIO WU
MPUKIAIHYIO 3a/1a4y,
peain30BbIBas

QJIITOPUTM PELLICHUs B

Pa3IUYHBIX
MPEAMETHBIX 00JIaCTAX

AITOPUTMBI PELICHUS
TEOPETUUCCKUX WUITH
MPUKJIAAHBIX 3a/1a4.
Ymerh:

npeoOpasyroTcs B CTPOYHBIE.

3aganue 2
Hanucate nporpaMMHbIiA KOJ Ha

BUJIE IPOTPaAaMMHOTO pemath  mpukiaaHbie Python, peanusyromuii penieHue
MOYJIS 3a7la4d B IPEAMETHBIX (CIIEAYIOIIEeH 3ajauu:
obnactax ¢ [B onHOMepHOM MaccuBe,
IIPUMEHEHHEM COCTOSIILIEM U3 N BELIECTBEHHBIX
MaTeMaTHYECKUX AIIEMEHTOB, BBIYUCIIHTH!
MOJIEJIEH. - CymMy NOJIOKUTEIbHBIX

3JIEMEHTOB.
- IIpousBeneHue 31€MEHTOB,
PAcIIONIOKEHHBIX MEXTY
MaKCUMaJIbHbIM U
MUHUMAaJIbHBIM 3JI€MEHTaMH.

- YHOpPSIOYNTH HIEMEHTHI
MaccHBa 10 BO3pacTaHMUIo,
UCIOJIb3YS AJITOPUTM IY3bIphKA.
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2. Amantupyet u| 3HaTh: 3aganue 1
IIPUMEHSIET MaTEeMaTU4ECKUE Ucnonw3yss mporpammy Jupyter
CYIIECTBYIOIIHE monenu juis peuienus | Notebook co- craBeTe KOnI Ha
MaTEMaTHYECKUE KOHKPETHBIX Python, omnpenensronuii cyiie-
MOJIENIM JUIsl PELICHUs | IPUKIIAJIHBIX 3a/1a4. CTBOBAaHHE TpPEYroJbHHUKA IO
TIOCTaBJICHHON IO JTXO/IbI K | TpEM 3aJaHHBIM JUIH- HaM
HPUKIIaTHOM WIH | TPUMEHEHHIO ctopoH. Ecau cyme-crByer, To
TEOPETUYECKOI MaTeMaTHIECKUX OTIpE/ICIUTh ero THII.
3a/1a4H. MoJeNei. Ucnonp3yiite 6ub- nHOTEKY
YMmerth: math.
aZanTUPOBaTh U 3aganue 2
IIPUMEHSATH BeiGepure oubanotexyPython
MaTeMaTHIeCKHe JUIst pabOThI ¢ Mac-CUBaMH.
MOJIeNIA JUIsl pellieHus | BeimoiHuTe mpo- rpaMMHBIN KOJT
NPUKIIAIHBIX 3a/1a4. OWHAPHOTOTIONCKA JTAHHBIX.
3. Brnageer 3HaTh: 3ananue 1
METOJI0JIOTHEN COBpPEMEHHBIE Beibepure Oubmroteky Python
MaTeMaTHIEeCKOTO CUCTEMBI JUIE  XOIIMPOBAaHUS  JIaHHBIX.
MOJICTTUPOBAHUS TSI | MATEMaTHIECKOTO BeimosHUTE IpOrpaMMHBIN KO
pereHus MOIETTUPOBAHUSI. OBICTPOTO TIOWCKA TEKCTOBBIX
npodeccrnoHalbHBIX Ymern: CTpOK.
3a7ad. peanru30BbIBaTh 3nanue 2
anropuTMbl  penieHus | Peanusyiite  mporpaMMmy — Ha
npodeccuoHalIbHbBIX Python xortopoii B KauecTBe
3aJa4 C MPUMEHEHHUEM |apryMeHTa KOMaHJ- HOM CTPOKH
COBpPEMEHIbIX  cucTeM |nepenaercs umsi CSV-daiina, B
MaTeMaTH4eCKOIro MepBOM  CTOJIOLIE  HaxOJATCS
MOIETTUPOBAHUSI. YHCJIa,KOTOPbIE HEOOXOIUMMO OT-
COPTHUPOBATb. [Tporpamma
CO3/IaCT HOBBIH (haiisl, B KO-TOPOM
NIEPBBIN CTOJIOEI] OTCOPTHUPOBAH.
IIKH -4 Cnocoben |1. Jlemonctpupyer 3HATD: 3ananue 1
MIPOEKTHPOBATH U 0a30BbI€ 3HAHUS O CymecTBytomiue Brimosnute 00paboTky
pealin30BbIBATh CYUIECTBYIOIIUX MaTeMaTH4eCKue TEKCTOBOro (aiiyia, B KOTO poM
MIPUKIIaTHBIE MaTeMaTHYECKUX METO/IbI; 3apUKCUPOBaHBI PAKTHl MPOJAK,
MPOrpaMMHBIE METOJIaX U CUCTeMaxX | CYIIECTBYIOILIUE HEoOXoauMOro Jjsi  MojcueTa
CUCTEMBI B IPOrPaMMHUPOBAHUS. | CHCTEMBI CyMMapHBIX TpOJaX IO pa3
COOTBETCTBUHU C IPOrPaMMHUPOBAHUS. | JIMYHBIM reorpaduueckum
aHaJIM30M 3aJa4u YmeTn: nojapasaenenusM  ¢upmel. Ha
BBITIOJTHSATH BbIOOp | OCHOBE  IOJIYYCHHBIX JIAaHHBIX
MaTeMaTUYECKHX coctaBbTe CSV daiin, xpanamui
METOJIOB M  CHCTEM | IIOJIyYE€HHBIC PE3YIbTATHI.
NpOrpaMMHUPOBaHMS  [3agaHue 2
HEOO0XOIMMBIH i | Onumure cTpyktypy CSV daiina

pelIeHUs KOHKPETHOMU
3aJa4H.

¢dukcupyromero ¢pakTsl MPOJIAK,
HEOOXOMMOro s MoJjcYeTa
CyMMapHbIX HpOAaX MO pa3-

JIMYHBIM reorpapuuecKium
10JIpa3iesIeHUsIM (pUPMBI

2. Ucnonb3yet u 3HaTh: 3ananue 1

aJanTupyer CYHIECTBYIOILIHE Onumnre 3aKOHOMEPHOCTH B
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CYILECTBYIOIINE MaTeMaTUYeCKHe CHHTAaKCUYECKUX KOHCTPYKLMIX
MaTEMaTHYECKUE MeTObl M cucTeMbl | Python  mns paGoTtel  co
METO/Ibl U CUCTEMBI IPOrpaMMHUPOBAHUSL. CIIMCKAaMU U CJIIOBAPSMH.
MPOTPaMMHUPOBAHHUS YmMmern:
JUISL peLeHUs YMETh  aJanTUpOBaTh 3aJaHue 2
MPUKIAAHBIX 3a]1a4. CYILECTBYIOIINE Ornpenenure KOJIMYECTBO
Bnaneer naBbikamu MaTeMaTUYeCKHe AJIEMEHTOB CIUCKA, 3HAYCHUSA
obecrieueHus METOJBI W  CHUCTEMBI | KOTOPBIX COBIAJAIOT CKIOYaMH
IPOrpaMMHUPOBAHUS 3aJIaHHOTO crioBaps u
JUISt pelICHHS | KOJJMYECTBO JIEMEHTOB CIIMCKA,
NPUKIAAHBIX 33724 3HAQUYEHUS]  KOTOPBIX  pPaBHBI
3HAUYEHUSIM B CJIOBape.
3. Bnageer HaBpikaMu | 3HATH 3ananue 1
MPOEKTUPOBAHUS U CoBpemMeHHbIe s3bIKH | OnuiuTe MOAXOBI,
pa3paboTku MpOrpaMMHUPOBaHUS, ucrnoap3dyembie B Python mus
KOMIIOHEHTOB COBpPEMEHHBIE TPYITIUPOBKHU byHKIHH,
MPOTPAMMHOTO TEXHOJIOTHH OpPUEHTHPOBAHHBIX  Ha 00
obecrieueHus Ha MIPOrpaMMHUPOBAHUS PabOTKy OJTHOTHUITHBIX OOBEKTOB
OCHOBE COBPEMEHHBIX U pelieHne OIM3KuX3aaad.
MapajurM, Ymers:
TEXHOJIOTHH U SI3BIKOB | BRITIOHATE 3aganue 2
MPOTPaMMHUPOBAHUS. | pa3pabOTKy BrimonauTe Kimaccudukamuoo
MIPUKIIATHOTO HCIIOJIh30BaHUEM OMHAPHOTO
MIPOTPaMMHOTO nepeBa. OIIGHUTE KOJIMYECTBO
oOecnieueHust Ha | OTIepaIHid
OCHOBE COBPEMEHHBIX
napagurM, TEXHOJOTUH
U A3BIKOB
IPOrPaMMHUPOBAHUS
4. ITpumensier MmeTobl | 3HATH: 3agaua 1
MaIIMHHOTO 00yueHus | MeTosl  MamuHHOTo | Chopmupyiite coOCTBEHHbBIE
JUIS pEeIIeHUS oOyueHus JUIS | CY’KIIEHUST O  MPUMEHUMOCTHU
NPUKIIATHBIX 33124 pelieHus npukiaamHbix | Python ams  perienust 3amad
aHaJIM3a TaHHBIX. 3a1a4 aHaJIM3a | MAIIUHHOTO O0Y4EHHUS.
JAHHBIX.
Ymers: 3agaua 2
MPUMEHSITh MeTo bl | BelnonHuTe 3a1auy no- cTpoeHust
MAIIMHHOTO 00Yy4eHus | OMHApHOTO IepeBa  AByMS
TUISE pelleHus | CHOCO0aMK: HAOCHOBE CIUCKOB U
MPUKIIATHBIX 3a/lay |[HAa OCHOBE Y3JIOB M CCBLUIOK.
aHaJIM3a/IaHHbIX. Ouenure 3¢ (HEKTUBHOCTH

paboTHI KaXKI0TO Criocoda
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7.5 TeopeTnueckue BOMPOCHI AJis1 MOATOTOBKY K IK3aMeHaM
IIpumephovie sonpocul 01 no02omoeku K 3aavemy 6 1 cemecmpe

Tema 1. BBegenue B nporpammupoBanue Ha Python

1.IlpucBoenue mo ccbUike M 1Mo 3HaYeHU. Cnenuduka co3gaHusi OOBEKTOB U
npucBoeHust B Python, ocoGennoctu Python B cBs3u ¢ pacnpocTpaHeHHO-
WCIIOJIb30BaHUsl HEU3MEHSIEMBIX TUIIOB.
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2.Cnenu¢uka TUNHM3AUUU B S3bIKaX MPOrpAMMHUPOBAaHUSA (pa3iIUYHbIE ACHEKTHI
tunuzanuu). Peanuzanus tunuzanuu B Python.

Tema 2. Ynpasasiiomue KOHCTPYKIMH, CIUCKH H KOPTEKHU

3.Opranuzanus BeTBieHuil B Python. Muctpykuus if...else. MHOXXeCTBEHHBII BBIOOP.

4.1uxnel B Python, paGota u yctpoiicTBo nukia for, THIMYHOE MPUMEHEHUE range u
enumerate B rukie for.

5.1uxnsl B Python, pab6ota u yctpoiictBo nukia while. Opranuzaiusi 6€cko- HEYHOTO
LMKJIa, aBAPUMHOE 3aBEPIICHUE LIUKJIA.

6.Cnucku B Python. O0paiienue k siaemMeHTaM cHHcKa U co3aaHue cpe3oB. O0xox
CIUCKA U MTOMCK AJIEMEHTOB B CIIHCKE.

/.KntoueBble onepanuy, NOPOBOASIIME K H3MEHEHHUIO CIHUCKa W MOPOXKIAroIIHe
U3MEHEHHbIE CITUCKU, KOITMPOBAHUE CITUCKOB.

Tema 3. CioBapu, MHOKeCTBa U BbIPasKeHHUS-TEHEPATOPHI

8.CnoBapu B Python. HWrepupoBanue mno cioBapsiM, NpeoOpa3oBaHUE MEXKIY
cioBapsiMu U criuckamu B Python. Onepanuu ¢ nmpeacTaBlieHUsIMH ClIOBa- peil.

Q.

10. Onepauuu co clIoBapsMH, YYUTHIBAIOIIME BO3MOXHOE OTCYTCTBHE KIIOYA.
Onepani  MHOTO3JIEMEHTHOTO HW3MEHEHHusi cioBaped. Omepaluu T1od3Je- MEHTHOTO
U3BJICUEHUS U3 CJIOBApS U UX UCIOJIb30BaAHUE.

11. MHuoxectBa B Python. OcHoBHBIE cIOCOOBI CO3AaHMS, MTOJIYYCHUS U U3ME- HEHUS
3HaueHni. O0X0Jl MHOXKECTB. BbINosiHEeHHE OCHOBHBIX ONEpaluil C Mapol MHOXKECTB B
Python.

12. Koprexu B Python. OTinuus kopTexkeit or cnuckoB. PacnakoBka ¥ yacTud- Has
pacnakoBKa KOpTEXeH.

13. BolpaxkeHusi re’epaTopsl U reHeparopbl cnuckoB B Python. Mcnonb3oBanue
yCIIOBUI B F€HEPATOpPAX.

14, OyakuMM cTaHAAPTHOM OMOINOTEKH I pabOThI ¢ KOHTEHHEpaMHU.

Tema 4. @DyHkuuun

15. O6nwsaBnenne u BeI30B GyHKIMH B Python. IlapameTpsl hyHKIMN cO 3HAaUe- HUEM
M0 YMOJIYAHUIO U KOMMEHTUPOBaHUE (DYHKIIHH.

16. ®yukuus. Ilonydenne undopmanuu o ¢yHkuud. CrocoObl Tmepeadd mapa-
METPOB MPH BBI30BE (DYHKITHH.

17. Ilepenaua mepeMeHHOr0 KOJIMYECTBA MapaMeTpOB (MMEHOBAHHBIX M HE HME-
HOBaHHBIX) B GyHKuH Python.

18. Bb130B (QyHKIIMU C MO3UIMOHHBIMH  TTapaMeTpaMH, HAXOSIITUMUCS

B CITUCKE, U MIMEHOBAaHHBIMU TTapaMeTPaMU, HaXOIAIUMUCS B CIIOBapeE.

Tema 5. Padora ¢ ¢aiiiamu 1 00padoTKa HCKJIIOYUTEIbHBIX CUTYaIHI

19. CunTakcuc M ceMaHTHKa 00pa0OTKH HCKIIOYHUTEIIBHBIX CUTyaluid B Python.

20. Co3nanue mob30BaTENbCKUX UCKITIOUEHUN U WHCTPYKIIHS assert.

21. bazoBble omepanuu ayg pabotel ¢ (aitmamu B Python. Hcmomp3oBanue wH-
cTpykiuu with ... as Ha nmpumepe paboThI ¢ aitnamu.

22. CSV ¢aiinsl. Metonb! u pyHKIu padotsl ¢ CSV daiinamu.

23. bunapusie daitnbl. MeToasl 1 QyHKITNN pabOThI ¢ OMHAPHBIMU (DaiiaMu.
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Tema 6. MoayJyiu ¥ makeTsbl

24. Monynu B Python u ux ornuuue ot ckpuntoB Python. BapuanTsl cuHTak- cuca
UMIIOPTa MOAYJISL U 0OBEKTOB MOYJIS.

25. IlpumeHeHne HUMIOPTHUPOBAaHHBIX OOBEKTOB. llopsgok moucka wmonayne u
crenu@uka ux 3arpy3ku. 3arpy3ka MoayJiel u3 rio0aabHOro perno3uTopHsL.

IIpumepnule 6onpocel 015 NOO20MOBKU K IK3AMEH) 80 2 cemecmpe

Tema 7-8. O0beKTHO-OPHEHTHPOBAHHOE IPOrPAMMHUPOBAHHE

1.Konnenmus knacca u o0bekta. [Ipuanumel n mexarau3zmbl OOIT.

2.00bsIBIICHNE KJTacca, KOHCTPYKTOP, CO3/1aHNe OOBEKTOB M OJIMHOYHOE HACIICIOBAHHE
B Python. Ynpasnenue gocrynom k atpudyram kiacca B Python.

3.Ilomumopdu3M W yTHHAs TUTU3ANMS W TIPOBEPKA IMPUHAIC)KHOCTH OOBEKTa K
KJjaccy B si3bike Python.

4.MeTo/bl KJTACCOB M CTaTUYECKUE MEpEMEHHBIC U MeTo bl B Python. Crieru- anbHbIe
METOJIBI JIJISl UCTIONIB30BaHUS MOJIb30BATEIBCKUX KIACCOB CO CTaH- JAPTHBIMU ONIEpaTOpaMU
U QYHKIUSMU.

Tema 9-10. ®yHKIHOHAJIBLHOE MPOrPAMMUPOBAHME

5.0CHOBHBIC  BO3MOYKHOCTH, TIOJJICP)KUBAacMble  (YHKITMOHAJIBHBIMU  SI3bIKAMU
nporpammupoBanud. [lomnepkka 37eMEeHTOB (PYHKIIMOHAIBHOTO MPOrpaM- MHUPOBAaHUS B
Python.

6.Konuenuus «pyHKIMKM — rpakiaHne MepBOro Kjiacca» B sI3bIKE MPOrpaMMU- pOBaHUS,
nojjiepkka 3Tod KoHreniuu B Python. Cnemuduka nsm6ma- ¢yskiuii B Python ux
BO3MOXHOCTU W OTpaHUYeHMs. TUMHUYHBIE CIIEHAPUU HCIIOJIb30BaHUS JISIMOAa-QyHKIUN B
Python.

7.I'nmo6GasibHBIC U JIOKaJIbHBIC IIepeMeHHbIC B QyHKIMAX Ha mpuMepe Python. [To6ounbIe
3¢ eKkThl BbI30Ba QYHKIMN U UX MOCIIEICTBUS.

8.BnoxxenHbie GyHKIMU U 3aMbIKaHUs, cieruduka peanusamnuu B Python.

9.DyHKIMY BBICIIETO TIOPSJIKA U JeKopaTopsl B Python.

10. Konmenmus map/filter/reduce. Peanuzarus map/filter/reduce B Python u npumep
WX UCTIOJTH30BaAHMS.

11. Utepatopst B Python: BcTpoeHHBIE UTEpATOPBI, CO3MaHUE COOCTBEHHBIX
UTEPATOPOB, TUIIUYHBIEC CITOCOOBI 00X0/1a UTEPATOPOB U MPUHIIMI UX pa- 00Th. BcTpoeHHbIe
byHKIUU 119 pabOThI C UTEPATOPAMU U BO3MOKHOCTH MOJYJIA itertools.

12. OyHkuuy TeHepaTopbl W BHIPAKEHUS TEHEPATOPHI: CO3/IaHUE M MPUMEHEHUE B
Python.

Tema 11. CTpYKTYpBbI JaHHBIX: MACCUBBI, CTEKH, OYepPeau, CIHUCKH.

13. Cnenuduka MaccuBOB, Kak CTPYKTyp JaHHBIX. Jl[MHAMHUYEeCKHME MAaCCHUBBI —
cnerugurka paboThl, CIOXKHOCTH onepanuii. Crienndurka padota c array B Python.

14. AGctpakTHasi CTpyKTypa JaHHBIX CTE€K M OdYepedb: 0a30Bble W PaCIIMPEHHBIC
oTiepaIuu, uX CJI0KHOCTb.

15. Cnenuduka peanuzanuu U CKOPOCTH OCHOBHBIX Olepalvii B ouepeau Ha Oasze
MacCHBa M CBSI3aHHOTO CITUCKA.
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16. Cpsi3aHHbIE CHHMCKHU: OJHOHAIIPABICHHBIE M JIByHAalpaBICHHbIE — MPUHIUI
peanuzanuu. CpaBHEHUE CKOPOCTH BBIMOIHEHUS! OCHOBHBIX ONEPALIMIA B CBA3aHHBIX CITUCKAX
U B JUHAMUYECKOM MAaCCHUBE.

17. JlepeBbs, co3gaHue JEPEBLEB C MOMOIIBIO CTPYKTYPbI CIHCOK, y3JIOB U CChI- JIOK.
Omnepanuu ¢ nepebsimu. O0xox nepesa

Tema 12. AnropuT™Mbl NIOMCKA U COPTHPOBKH

18. AnroputM 0OMEHHON COPTHUPOBKH, CIOKHOCTH COPTUPOBKH U BO3MOKHO- CTH IO
€€ YJIY4ILIEHUIO.

19. Anroput™M COPTUPOBKHU BEIOOPOM, CIOKHOCTH COPTUPOBKU M BO3MOXHOCTH TIO €€
YIYUILIEHHUIO.

20. Anroput™m COPTUPOBKHM BCTABKAMH, €TI0 CJIOKHOCTh. AJITOPUTM OBICTPOrO MOUCKA
B OTCOPTUpPOBaHHOM MaccuBe. CIOXHOCTh IOMCKAa B OTCOPTHPOBAH- HOM U HeE
OTCOPTUPOBAHHOM MACCHUBE.

21. Aunroput™ coptupoBku lllenna, cioXHOCTb COPTUPOBKU U BO3MOKHOCTH IO €€
YIYUIIEHHUIO.

22. AnroputM OBICTPOM COPTUPOBKHU, CIIOKHOCTh COPTUPOBKU U BO3MOXKHOCTH T10 €€
YIYUIIEHHUIO.

23. ANropuT™M COPTHUPOBKH CIUSHUEM, CII0)KHOCTb COPTUPOBKH.
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IIpumep 3K3aMeHALMOHHBIX OMJICTOB
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8.IlepeyeHb OCHOBHOM M JONMOTHUTEIbHOH Y4eOHOM JIMTEpPaTyphl, HEO0X0AUMOM
JJIs1 OCBOCHUS IMCUHUILIHHBI

OcHoBHas quTEpaTypa

1. Barok, O. A. IlpakTukym no aHanu3y AaHHbIX Ha si3bikax Python u R : yueGHoe
nocobue / O. A. batk, M. P. UcaeBa, M. O. CamconkuH. - Mocksa : [Ipomereit, 2023. - 100
c. - ISBN 978-5-00172-356-1. -  Tekcr : onekrponHbii. -  URL:
https://znanium.ru/catalog/product/2124862

2. XKykos, P. A. S3bik nporpammupoBanus Python: npaktukym : yue6HO€ nocoodue /
P.A. XykoB. — Mocksa : UH®PA-M, 2023. — 216 c. + [Jon. marepuaibl [DIEKTPOHHBIN
pecypc]. — (Bricuiee oOpa3zoBaHue: bakanaBpuar). — DOl
10.12737/textbook_5cb5ca35aaa7f5.89424805. - ISBN 978-5-16-016971-2. - Tekct :
anexktpoHHbii. - URL: https://znanium.com/catalog/product/1915716 (mara oGpareHus:
15.08.2023).

JlonmosiHuTEABHAS JJUTEPATYpPa

3. T'ypukos, C. P. OCHOBBI ajlropuTMu3aluyd U TporpamMmupoBaHus Ha Python :
yueoHoe nocodue / C.P. I'ypukoB. — Mocksa : UHOPA-M, 2023. — 343 c¢. — (Cpennee
npodeccuonanbHoe odpa3zoBanue). - ISBN 978-5-16-016906-4. - TekcT : ANEKTPOHHBIN. -
URL.: https://znanium.ru/catalog/product/1927269

4. TlporonpsikoHoB, A. B. Anroputmer Data Science u ux mpakTudeckasi peain3anus
Ha Python : yuebnoe mocobue / A. B. [IpoTonpsikonos, I1. A. ITeutoB, B. E. CagoBHUKOB. -
Mockga ; Bonorna : Undpa-Unxenepus, 2022. - 392 c. - ISBN 978-5-9729-1006-9. - Tekct
: antekTponHubIi. - URL: https://znanium.com/catalog/product/1902689

9.Ilepeyenb  pecypcoB  HHGPOPMANHOHHO-TEJIEKOMMYHUKALNMOHHON  CeTH
«/HTepHeT?», HeOOXOAUMBIX /ISl OCBOCHHS TUCIHUIIINHBI

1. Pylru 1.0.9 [DnexTpoHHbIi pecypc]: caiiT. - Pexxum mocryna:

https: //pypi. python. org/pypi/pylru
2. Python Data Analysis Library [DnextponHsiii pecypc]: caifT. - Pexxum pocryma:_http:
//pandas. pydata. org/
3. Python Documentation [OnextponHbIli pecypc]: calT. - Pexum moctyma: http:
//python. org/doc/
4.  Python Standard Library [Dnekrtponnslii pecypc]: caiit. - Pexumm mocryma:
https://docs.python.org/2/librarv/
5. Scikit-learn Machine Learning in Python [DOnexrponHslii pecypc]: cait. - Pexxum
nocryma:_http://scikit-leam.org
6.  OdwunumanbHbIi caidiT npoaykra_https://www.python.org/
7. Tlopram ®unancoBoro yausepcurera_http://www.fa.ru/
8. Karamor xypcoB HWatepuer VYauBepcutera HWudbopmarmonasix TexHomorui
http://www.intuit.ru/
10. The Python Tutorial //_https: //docs. python. org/3/tutorial/index.html.
11. The Python Standard Library //
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https://znanium.ru/catalog/product/2124862
https://znanium.ru/catalog/product/1927269
https://pypi.python.org/pypi/pylru
http://pandas.pydata.org/
http://pandas.pydata.org/
http://python.org/doc/
http://python.org/doc/
https://docs.python.org/2/library/
http://scikit-learn.org/
https://www.python.org/
http://www.fa.ru/
http://www.intuit.ru/
http://www.intuit.ru/
https://docs.python.org/3/tutorial/index.html

https: //docs.python.org/3/library/index.html.
12. SciPy /[ _http://docs.scipy.org/doc/scipy/reference/
13. NumPy User Guide //_http://docs.scipy.org/doc/numpy/user/index.html
14. DnextponHas 6ubaroTeka @uHancoBoro yuusepcutera (3b) http://elib.fa.ru/
15. DnekrponHO-O0HOMoTeuHast cuctema BOOK.RU http://www.book.ru
16. DIeKTpOHHO-OMONIMOTeUHas cHcTeMa «YHHBepcuTeTcKas OuGmuoreka OHJTAVH»
http://biblioclub.ru/
17. DnekTpoHHO-O0MONIHMOTEeYHas cuctema Znanium http://www.znanium.com
18. DieKTpOHHO-OMOIMOTEUHas cucTeMa m3narenscTea «FOPAMTy https://urait.ru/
19. DnexkTpoHHO-OUOIMOTEeYHAs cucrema U3J1aTeNbCTBA [Ipocnext
http://ebs.prospekt.org/books
20. DnekTpoHHO-OMOIHOTeUHas cucTeMa u3naTenbeTa «Jlanb» https://e.lanbook.com/
21. DnexkTpoHHas OoubmmoTeka N3nareabckoro IoMa «['peOGEeHHUKOBY
https://grebennikon.ru/
22. Jlenomas onnaiin-omomuoreka Alpina Digital http://lib.alpinadigital.ru/
23. Hayunas snektpoHHast Oubanoreka eLibrary.ru http://elibrary.ru
24. HaronasabHast 3JeKTpoHHas oubanoreka h11p:i ro.pop™
25. ®dunaHcoBas crpaBoyHas cucreMa «PuHaHCOBBIN aupexTopy» http://www.1fd.ru/
26. Pecypchl MH(pOpPMAIMOHHO-aHAIMTUYECKOTO arceHTCTBa IO ()MHAHCOBBIM pPBIHKAM
Cbonds.ru https://cbonds.ru/
27. CIIAPK https://spark-interfax.ru/
28. Academic Reference http://ar.cnki.net/ ACADREF
29. Bank Focus http://library.fa.ru/resource.asp?id=527
30. Ilaker 6a3 manubix komnanuu EBSCO Publishing, kpymueiiiero arperatopa Hay4HbIX
peCcypcoB BeaylInX U3IaTebcTB Mupa http://search.ebscohost.com
31. DuexTpoHHBIE MPOAYKTHI U3aaTenbcTBa Elsevier http://www.sciencedirect.com
32. Emerald: Management eJournal Portfolio https://www.emerald.com/insight/
33. UudopmannonHo-aHanutuueckas 0aza qanasix EMIS Global
https://www.emis.com/php/companies/overview/index
34. PedepaTuBHas 0aza JAHHBIX 11(0) MaTeMaTHKe MathSciNET
https://mathscinet.ams.org/mathscinet/
35. Oxford Scholarship Online https://oxford.universitypressscholarship.com/
36. Komnekmms HAYYHBIX KYpHAJIOB Oxford University Press
https://academic.oup.com/journals/
37. ProQuest: ba3a manubsix Business Ebook Subscription na mmardpopme Ebook Central
https://search.proquest.com/
38. ProQuest Dissertations & Theses A&l https://search.proquest.com/
39. baza manneix RUSLANA komnanuu Bureau van Dijk https://ruslana.bvdep.com/
40. Scopus https://www.scopus.com
41. DnekTpoHHas KOJUICKIIMS KHHT  W3JaTesibeTBa — Springer:  Springer  eBooks
http://link.springer.com/
42. WutepakTtuBHas puHaHCOBas WHPOpPMAIMOHHAs cucTeMa kommanuu Bloomberg
43. Cucrema Thomson Reuters Eikon
44. Web of Science_http://apps.webofknowledge.com
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https://mathscinet.ams.org/mathscinet/
https://oxford.universitypressscholarship.com/
https://academic.oup.com/journals/
https://search.proquest.com/
https://search.proquest.com/
https://ruslana.bvdep.com/
https://www.scopus.com/
http://link.springer.com/
http://apps.webofknowledge.com/

10.MeTtoan4yeckue yKazaHus A1 00y4aHOIIMXCS 10 OCBOCHUIO TUCIUTLIHHBI

JlekIMOHHBIEC 3aHATHS MPOBOMASTCS B COOTBETCTBUM C TEMATUYECKUM IUIAHOM, IMPHU
U3JI0KEHUH MaTepualia PeKOMCHIYETCS HCIOIb30BaTh Mpe3eHTaruu B cpeae PowerPoint
nporpaMMHbIid kox u3 Jupyter Notebook u ¢parmMeHTsl NEUaTHBIX MaTEpUANIOB MO TEME
JIEKIIUH.

B xone uHTepakTUBHBIX 3aHIATHH CIEAyeT MPOBOAUTH Pa300p KOHKPETHBIX MPUMEPOB
nporpamMMHOro kozaa u3 Jupyter Notebook.

[Ipu u3ydeHHH TEOPETUUECKOTO MaTepualia HeOOXOJIMMO OIMUPATHCS Ha padouyro
nmporpaMMy AUCIUIUIAHBI U JTUTEPATYPY U3 OCHOBHOT'O CIIHCKA.

Kpome sToro marepuana He0OX0MMO aKTUBHO paboTaTh ¢ IHTEpHET-UCTOYHUKAMU
U TOCOOUSIMHU JIPYTUX aBTOPOB, MOMOTAIOIIUMH YCBOUTH MaTepuall OTACIbHBIX Pa3/iesioB
IPOrpaMMBI.

[TpakTrdeckue 3aHATHSI IPOBOJATCS IO CJICIYIONICH CXeMe:

CryneHThl B WHAWBUIYAJIbHOM PEXUME BBIMIOJHAIOT 3aJaHUS B KOMITBIOTEPHOM
kiacce. CyliecTBYIOT JIBE OCHOBHBIX (pOpMBI 3ajlaHuii. B mepBom citydae BceM CTyleHTaM
IpeJIararoTcsl OJIMHAKOBBIC UCXOAHBIC TaHHbIC. [loce BhITIOTHEHNS 3aJaHUl YCTpauBaeTCs
o0CyXeHre pe3yabTaToB B (hopMe TEMAaTHIECKON JUCKyccHH. Bo BTOpoM citydae Kaxaomy
U3 CTYJIEHTOB IpeJiaraeTcsi MHANBUAYalIbHOE 3aaHue. B 3ToM ciydae 1mocie BbIIOTHEHUS
3aJlaHds OpraHU3yeTcss paboTa B Tpymnmax: KaKIbl W3 CTYIEHTOB aHAIM3UPYeT U
KPUTUYECKU OLICHMBAECT WM K€ HUHTEPIPETHPYET PE3YIbTAaThl OJHOIO WM HECKOIBKHX
YJIEHOB IPYMIIBI.

KonTponpHas paboTa BBINOIHAETCS CTYJEHTaMU WHIUBUIYAIBHO U CAMOCTOSITEIHHO
BO BHeayauTOopHOe Bpems. Kaknplii u3 CTyIeHTOB BBIOMpaeT 007acTb dKOHOMHYECKHUX
3HaHUH, JJI1 KOTOPOM MOKHO HAWTW JaHHBIC IS aHaIu3a B CBOOOJHBIX HMCTOYHHKAX,
BBIIBUTAET MPENOIOKEHUS O HATMYUU CKPBITHIX 3aKOHOMEPHOCTEN B OTOOPAHHBIX TaHHBIX,
oTpeJieNsieT BU ATUX 3aKOHOMEPHOCTEH, BEIOMPAET COOTBETCTBYIOIINE HHCTPYMEHTAIbHBIC
CPEACTBA MHTEUIEKTYaIbHOTO aHAJIU3a JIaHHBIX, OCYIIECTBISIET MOMCK 3aKOHOMEPHOCTEN U
J€aeT BBIBOJABI IO BO3MOYKHOCTH INPUMEHEHHS METOJIOB HHTEIJIEKTYaJIbHOIO aHalu3a
JTAHHBIX B M30paHHON 001acTH.

TemaTnka KOHTPOJBHON pPabOTBI COOTBETCTBYET COJEPKAHHUIO JTUCIUIUIMHBI, U
onpeesaeTcs MPenoaaBaTeIeM.

OO01Ire MoT0KEHUS MO BHIMOTHEHUIO KOHTPOJIBbHON pabOThI

KonTtponbHas paboTa 1Mo JUCHUIUIMHE «AJTOPUTMBI U CTPYKTYpPBI IaHHBIX B SI3BIKE
Pythony mpenHa3zHaveHa IJIsi MPOBEPKH  CTENEHU YCBOCHUS CTYACHTAMHU IPOWUIECHHOTO
Marepuana 1o JaHHOW AUCHUILIUHE.

KontponbHas paboTa BHINOIHSAETCS MOCIE TPOCIYIIMBAHUS CTYJEHTAMHU JICKIIHIOHHOTO
Kypca o JUCITUTUIMHE U UX CAMOCTOATEIbHOM paboThI C pEKOMEHJOBAaHHOU MPEToaBaTeIeM
yaeOHol nuteparypoi. KoHTponpHas paboTa MODKHA MOKa3aTh, YTO €€ aBTOP OCBOWII
(GyHIaMEHTaIbHBIC 3HAHUS B 00JIACTH MPOTrpaMMHPOBaHMsI Ha si3bIke Python.

KontponbHas paboTa HOCUT MPaKTUUYECKUM XapakTep U AA€T JOMOJHUTEIIbHBIA OMBIT
CaMOCTOSITEJIbHOM pabOThl HaJ BBIOPAHHOW TEMOM, 3aKJIIOYaloOlUics B MoJa00pe
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HEOOXOMUMOM  JUTEepaTyphbl, MNUCBMEHHOM  W3JIOKEHUM MaTepuajla Ha  OCHOBE
cucTteMaru3anuu, o0OOIIEHUH, KPUTUUYECKOM aHalIn3e M3y4eHHOro MaTepualia U yMEHUU
pELIEHUs TPAKTUYECKUX 3aa4.

KontponbHas paboTa 107KHA BKJIIOYATh CIAEAYIONIUE CTPYKTYPHBIEC SJIEMEHTHI:

BBCJICHUC;

3aJ1a4M, pelIcHre KOTOPBIX TpeOyeT HalMCaHue MPOrpaMMHOI0 KoJia Ha si3bike Python

3aKJII0UCHUCE;

CIIMCOK MCITOJIb30BAaHHBIX HCTOYHHUKOB.

Bo BBeneHnr 000CHOBBIBACTCSl aKTyaJIbHOCTh TEMbl pa0OThI, ONMPEACTSIOTCS LEIU U
3aJa4u.

Pemenue 3amau, TpeOyromux GUHAHCOBBIX BBIYUCICHUH, JOJIKHO COJIEPKATH:

YCJIOBUE 3aJlaHUS,

nepevYeHb BBOJIUMBIX YCJIOBHBIX 0003HAUCHU;

pUMEHseMbIC I pacuera (GopMyIIbl;

IporpaMMHBIN KOJ .Ha s3bike Python

B 3akiroueHun nenar0TCs OCHOBHBIE BBIBOJIBI IO U3YYEHHOU TEME.

Cnucox wuHGOPMAIMOHHBIX HCTOYHUKOB JIOJDKEH COJAEp)KaTh HE MeHee 5-7
HanMMEHOBaHMH.

B MeTonnueckux ykazaHMSIX MO AUCHUIUIUHE «AJITOPUTMBI U CTPYKTYPHI TAHHBIX B
s3pike Python»» mpencrasiaensl 10 BapuaHTOB KOHTPOJBHBIX pador. Homep Bapuanta
KOHTPOJIBHOW pabOThl YCTaHABIMBAETCS B COOTBETCTBUHU C MOcieqHerd HUQpoil HoMepa
3a4ETHON KHMKKH.

Breimonnennass uw  odopmieHHas B COOTBETCTBHM C TpeOOBaHUAMH Kadeapbl
«MatemaTtuka U uHpOpMaTHKa» KOHTPOJIbHASA paboTa MPHUKpPEIIsieTcs B HHOOPMAIIMOHHO-
00pa3zoBaTeIbHOM TIOpTaJIe JJIsl TPOBEPKHU MPETIOaBATEIICM.

11. Ilepeuenn HH(POPMAIMOHHBIX  TEXHOJIOTUM, HUCII0JIb3YEeMBbIX npu
OCYHIeCTBJICHHUH 00pPa30BATEJIBLHOI0 NMpOLecca MO0 JMCHUILIMHE, BKJIKYas IepevYeHb
HEe00X0MMOr0 MPOrPaMMHOro odecrnevyeHnsi 1 HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

11.1 KoMI1eKT JJHIEH3MOHHOT 0 IPOTPAMMHOI0 00ecreYeHus :
1. OC Astra Linux,

2. LibreOffice

3. AntuBupyc Kaspersky

11.2. CoBpemeHHbIe NPOo¢ecCHOHAIbHBIE 0a3bI JAHHBIX 1 HHPOPMALIMOHHbIE
CIPAaBOYHbIE CUCTEMBbI

1. HudopmannonHo-o06pa3oBaTenbHbIN MopTan OunyHuBepcuTeTa. http:

/Iportal. ufrf.ru

2. DnextponHas sHIuKiIoneaus http://ru.wikipedia.or.q/wiki/Wiki

50



3. Cucrema KOMIUIEKCHOTO  packpbitust uHpopMauun «CKPUH»
http://lwww.skrin.ru/
4. DnexkrpoHHo-OmOmmnoreyHas cuctema BOOK.RU http://www.book.ru

5. DnexTpoHHO-0MOIMOTeUHAas cuctemMa «YHuBepcuteTckas oubnnoreka OHJIIANH»

http://biblioclub.ru/
6. DJIEKTPOHHO-OMOIMOTCUHAS cuctema  Znanium http://www.znanium.com.

7. DnexTpoHHO-OMOMMOTEeUHas cucteMa «Jlauby http://e.lanbook.com.
8. DnekTpoHHO-OMOMMOTeUHas cucteMa «tOpaiit» www.biblio-online.ru.

9. OBC «EauHoe OKHO  JIoCTynma K  00pa3oBaTeIbHBIM  pecypcamy
http://window.edu.ru.

11.3 CeprudguuupoBaHHble NPOrpaMMHbIE U ANINAPATHBIE CPEACTBA 3AIUTHI
uHopMaLUU

He npenycmotpensl

Kaxnpiii  oOywaromuiics B TeYeHHME  BCero  OOy4YeHHs  0OecreyrMBaeTcs
UHAUBUAYaTbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K 3JEKTPOHHO-OMOIMOTEYHOUW CHCTEME U
ANEKTPOHHON  MH(}OpManmoHHO-00pa3oBaTenbHOl cpene KpacHomapckoro — ¢uimana
OUHAHCOBOI'O YHUBEPCUTETA.

OnexkTpoHHass UH(POpMaAIMOHHO-OOpa3oBaTenbHas cpega DUHAHCOBOTO — YHHU-
BEpCHUTETa 00ECIICUNBACT:

— JOCTyH K Yy4eOHBIM IUIaHaM, pabOYMM MporpaMMaM JUCUUIUINH, TPAKTHK, K
yKa3aHHUSIM JJICKTPOHHBIX OUOJIMOTEUHBIX CHCTEM M JIIEKTPOHHBIM 00pa30BaTelIbHBIM
pecypcaMm, YyKa3zaHHbBIM B pabouux mnporpammax. [lo aucuumiune «KoprmopaTuBHbIe
nHpopmanronnsie cucteMbl Ha 6aze 1C [pennpusitue» B UOII npeacTaBiens! cneayoomue
BUJIbI UHPOPMAITMOHHBIX PECYPCOB:

- aHHOTalWH JTUCIUIUINHBI;

- BHJICOJIEKIIHU;;

- MYJbTUMEIUIHBIEC MPE3EHTALUH 10 BCEM TEMaM Kypca; - METOAUYECKUI
Marepua:

- pabouwre mporpaMMbl TUCIUILTAHBI.

Hcrounuk -https://portal.fa.ru/Catalog?Menuld=Catalog

- ¢ukcanuio xoma o0pa30BaTEIBHOTO MpoOIecca, Pe3yIbTaTOB MPOMEXKYTOU-HOU
aTTeCTalllH;

— TPOBEJCHUE BCEX BUJIOB 3aHATHUM, MPOLEAYp OLUEHKU pPE3yIbTaTOB OOYy4YEHHs,
peanu3anusi KOTOPbIX OCYIIECTBIISIETCS C MPUMEHEHUEM BJIEKTPOHHOTO 00yUYEHHS.
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12. Onncanue  MaTepuabHO-TEXHUYECKOW  0a3bl, HeoOXOOMMOH  [JIA
OCyLIECTBJICHUsS] 00PA30BaTEILHOIO MPOLECcCa M0 JUCIHILIHHE

MarepuanbHo-TeXHUYECKas 6a3a Kpacnonapckoro  ¢unmana  duHaHCOBOTO
YHUBEPCUTETA COOTBETCTBYET JEUCTBYIOIIUM MPOTUBOMOKAPHBIM MpaBUiIaM M HOpMawm,
oOecrieurBaeT MPOBEJCHUE BCEX BUJOB AUCIUIUIMHAPDHON U  MEXKIUCIUIUITMHAPHOM
MOJATOTOBKHM, TMPAaKTUYECKOM M HAyYHO- HCCIEA0BAaTeNIbCKO paboT oOyuaromuxcs,
MIPEAYCMOTPEHHBIX YU€OHBIM ILJIAHOM.

OO6pazoBarenbHbli  TPOIECC O0ECIEUUBACTCA  CICHHUAIBHBIMA  MTOMEIICHUSIMU,
KOTOpBIC MPEICTABISAIOT COO0N ayUTOPUU JJIS MPOBEJACHUS 3aHSATUN JIEKIIMOHHOTO THIIA,
3aHSATUNA CEMUHAPCKOT0 THUIA, JIA0OPATOPHBIX pPAOOT, BBIMOJHEHUS] KYPCOBBIX pPadoT,
TPYIIOBBIX U WMHAWBUIYATBHBIX KOHCYJIbTAIMM, TEKYIIEr0 KOHTPOJISI U MPOMEKYTOUHOM
aTTECTAllMM, TIOMEIICHUS JJII CaMOCTOSITEILHOW pPabOThl CTYJAEHTOB M TOMEIICHUS IS
XpaHEeHUs U NPOPUIAKTUIECKOTO 0OCTYKUBAHUS YU4eOHOTO 000PY0BaHUS.

CrenuanbHble TOMENIEHUS YKOMIUIEKTOBAHbI CIEIMAIIM3UPOBAHHON MeEOeNbl0 U
TEXHUYECKUMHU CpPEJICTBAaMU OOy4YeHHs, OOCCICUMBAIOIIUMH TPEJCTABICHHE YYEOHOM
uHdopManuu OOJIBIION ayTUTOPUH, JEMOHCTPAITMOHHBIM 000PY10BaHUEM.

[Tomemnienust st caMOCTOSITEILHOM ~ pabOTBHl  OOYYaKOIMMXCS ~ OCHAIICHBI
KOMITHIOTEPHON TEXHHKOW, oOecrneurBaromieil 10CTyn K ceTd MHTepHET M 3JIeKTpOHHOU
uH(opMalMoOHHO-00pa3oBarenbHol cpeae KpacHomapckoro ¢unmana DduHaHCOBOTO
YHUBEPCUTETA.

[Ipu u3ydyeHun meopemuueckoco maTepualia HEOOXOAMMO OMHUPATHCA Ha PadOUyIO
nporpaMMy AUCUUILIMHBI U JTUTEPATYPY U3 OCHOBHOI'O CIHUCKA.

Kpome sroro marepuana HeoOX0AMMO aKTUBHO paboTaTh ¢ MIHTepHET-UCTOYHMKAMU
U TIOCOOUSIMU JIPYTHX aBTOPOB, MOMOTAIONIUMHU YCBOUTH MaTepuaj OTICIbHBIX Pa3JeiioB
IPOrpaMMBl.
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