®denepanbHOE rOCyIapCTBEHHOE 00pa3oBaTEIbHOE
OI0/I’KETHOE yUpEekKICHUE BBICIIET0 00pa3oBaHus
«®UHAHCOBBIA YHUBEPCUTET
ITPU IPABUTEJbCTBE POCCUMCKOM ®EJIEPAIIUN»

(PuHAHCOBBIN YHUBEPCUTET)

Kpacnonapcknii puianan OuHyHHBEpCUTETA

Kadenpa «MartemaTrka u uabpopmaTuka»

COI'JTACOBAHO

000 «HOpTaJI -IOr»

-’3 B Co6oneB

«21» (beBpaJm 2024 1.

IIesgakoBa H.I'.

PABOYASA ITPOI'PAMMA JTUCHUITJIMHBI

AJITOPUTMBI U CTPYKTYPBI JAHHBIX B A3BIKE PYTHON

JUISL CTYJICHTOB, OOYYaIONIUXCS 110 HAIPABJICHHUIO MTOATOTOBKH

38.03.05 — busznec-unpopmatuka, OIl «{udpoBas Tpanchopmanus ynpaBieHHs
ouszHecom», mpoduib «busHec-anamuTHKa» (04HO-3a049Hass popma oOydIeHUS )

Pekomerdobaro YueHom cobemom KpacHodapckozo guruara Quryrubepcumema

(npomokon N2 12 om 20.02.2024)

Ododpero kaghedpod <«Mamemamuka u urHgopmamuka>
(npomokon N2 13 om 27.02.2024)



Kpacnonap 2024



YIIK 004.043 (075.8)
BBK 32.973.1-018173
196

Peuensentsr: E.H. Kanaiiaun, noktop Gu3nKo-MaTeMaTHYECKUX HAYK, TOIEHT, TIpodeccop Kadeaps
«Marematuka u uH(popmatuka» KpacHomapckoro ¢umuana ®@unynusepcurera. B.A. Kupuii xangunmat
¢u3nKO-MaTeMaTHYeCKNX HayK, JOumeHT Kadeapel «MaremaTnka u wuHpopmaTuka» KpacHomapckoro
¢bwimana OUHYHUBEPCUTETA.

[TessakoBa H.I'. «ANTOpUTMBI W CTPYKTYpHl AaHHBIX B s3bike Python». PaGouas mporpamma
JUCUMIUIMHBL JUIsl CTYJIEHTOB, OOydYaloIlMXcsi IO HampaBieHuto mnoarotoBku 38.03.05 «busnec-
unpopmaruka» — Kpacnonap: Kpacnomapckuii ¢unuan dunynusepcurtera, kadenapa «Maremaruka u
uHpopmaruka», 2024.

B paGoueit mporpaMme AUCHUIUIMHBI OTPEIEICHBI €€ 11e7b, TPEOOBAHUS K Pe3yJbTaTaM OCBOCHHS
JTUCHMIUIMHBL, COJEpKAHUE MPOrpaMMBbl, TeMaTHKa ayJUTOPHBIX 3aHATHH, (OPMBI CaMOCTOSTENLHOMN
paboThl, OLEHOYHBIE CPEACTBA JUISI TEKYHIEro KOHTPOJIS M NPOMEXKYTOYHOW aTTecTaluu, y4deOHO-
MeTOANYEeCKOe U MH(POPMaLIMOHHOE O0ecTieueHue.

Vuebnoe uzoanue

IInaukoBa H.I'.

AJI'OPUTMBI N CTPYKTYPBI JAHHBIX B A3BIKE PYTHON

PaGouas mporpamMmma AMCHUIIIHMHBI

@opmam 60%90/16. I'apnumypa Times New Roman
Yen non 2,0. U30. Ne_om.
Tupaoic 100 sx3.
3akaz Ne
Omneuamano ¢ Kpacnooapckom gunuane @uuyHugepcumema

© I[IpsaukoBa H.T.



© Kpacnonmapckuii punmnan @unynusepcurera, 2024



Conep:xkanue
(I 170 (53 00):T:05 0% (I 0500300200 105 0503 QR 5
2. llepedyeHb mMIIaHUPYEMBIX pE3YJbTATOB OCBOCHHUS O00pa30BaTEeIbHONW MPOrpaMMBbl
(mepedyeHb KOMIIETCHIIMN) C yKa3aHUEM HHAMKATOPOB MX JIOCTWXKEHUSI U TUIAHUPYEMBIX

PE3YJIBTATOB OOYUEHUS MO JUCIIMIITHHE ... veveeestteeeeesannneeeeessassnneeeessnnneeeessnnnsneeessannneseessnnnes 5
3.MecTo AMCHUIUIUHBI B CTPYKTYPE 00PA30BATEIBHOU MPOTPAMMBL ...c..eivvveeeesinirneeeessnnnneess 6
4.00beM JUCHUIUIMHBI B 3aYETHBIX €IMHUIAX M B aKaJEeMUUYECKUX 4YacaX C BbIJEICHUEM
o0beMa ayTUTOPHOM (JIEKIIMU, CEMUHAPhI) U CAMOCTOSITEILHON PabOThl 00YUYAIOIIUXCA ...... 6
5.ConepkaHue AUCHUILIMHBI, CTPYKTYPUPOBAaHHOE MO TemaM (pasliesiaM) JUCIUIUTUHBI C
yKa3aHueM X 00beMOB (B aKaJIeMUYECKUX Yacax) U BUJIOB YUCOHBIX 3AHATUH ........evveeen.... 7
5.1.COACPKAHNUE TUICTIHATIIIHHB ... ccvvvvvveeeeeereeeeeeeeeeeeeeeseeeeeeeeeeeeaeeeeeeeseeeeeeeeeeseseeesseneseeeeeeneeeeeeees 7
5.3.ConepxaHue CEMUHAPOB, MPAKTUUECKHUX 3AHATHM ....ccevvieiiriiiiiiiieeesssnssiinneeeeeeee e s 11
6.IlepeyeHb yueOHO-METOAUYECKOTO OOECHedYeHHs] JUIsl CaMOCTOSATEIbHOM padoThI
OOYYAIOIIUXCS TIO JTUCIIHTIITHIHE ... .evvtveeeeaeeeesssansttsssseeeaaeesssaassssssseeeeaeessssassnnnssseeesaeesssnns 14
6.1.IlepeueHb BOIPOCOB, OTBOAMMBIX Ha CAMOCTOSTEIbHOE OCBOCHHUE NUCLUMILIUHBI, (HOPMBI
BHEAYAUTOPHOU CAMOCTOSTEIIBHOM PAOOTBL. ... vvveeeiiiiiiieeeiaiitieee e e st ee e e s e e e e s nnnnreeeesannes 14
6.2.IlepeyeHb BOIIPOCOB, 3a/1aHU, TEM JJISI HOJATOTOBKU K TEKYHIEMY KOHTPOIIIO .............. 15
7.DoHA OIIEHOYHBIX CPEJCTB JJI MPOBEICHUS TPOMEKYTOUHOM aTTeCTalluy 00Yy4YaronXxcs
L (I 8% (&) 807 00 010 05 (<7 17
8.IlepeueHb OCHOBHOW W JOIMOJHUTEIBHON YYEOHOW JIUTEpaTypbl, HEOOXOAUMOM st
(0100: 101533 15 6 910 (0107 01 01070500 (PP PPPPRRP 29
9.Ilepeuenr pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHUKAMOHHON cetn  «VHTepHeT»,
HEOOXOIUMBIX JJISI OCBOCHUS JIUCTIATIITITHBL. .. cevueesnsesseesnsessnsssnssssnsssssesnsesnnsesnssesnsesnneesnrees 30
10.MeTtonuueckue yka3aHusi 1t 00y4aroUXCs IO OCBOCHUIO TUCIUILTUAHBL. ........cccennn.... 31
11.1 KOoMIUIEKT JIMIIEH3MOHHOTO MPOTPAMMHOTO OOECTICUCHUS: «....vvvvveeesnireeeeeeaiireeeeee e 33
11.2. CoBpemennsbie mpodeccruoHanbHbie 0a3bl TaHHBIX U WH(OPMAIMOHHBIE CIIPABOYHBIC
(617 (0 (1Y 12 ST PP PP OPPPPPP 33
11.3 CeprudunupoBaHHbie TPOrpaMMHBIE U allllapaTHbIE CPECTBA 3AIIUTHl HHPOpPMAILIUU
........................................................................................................................................... 34

12. Onucanne MaTepuaIbHO-TEXHHUYECKOW 0a3bl, HEOOXOAWMOW [JIi OCYIIECTBIICHUS
00pa3oBaTEITLHOTO MPOIECCA TTO JTUCIIUATIIIIHE ... vvvvvvrrrreessesssssssssssnsereesssesssssssnsnsseseesseessnnnns 34



1.

2.

HanmeHoBaHue 1MCUHUIIIMHBI
Huctumnaa 51.0.02.07 « AIropuTMBl U CTPYKTYpPBI IaHHBIX B si3bIke Python»

IlepeyeHb MIIaHUPYEMBbIX Pe3yJbTATOB OCBOEHHSI 00pa30BaTeIbHOU
NnporpamMmsbl (epedyeHb KOMIETEHIUI) ¢ YKa3aHHeM HHAUKATOPOB UX JOCTHKCHUS H
IVIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHUS M0 AMCHUIUIHHE

JuciuminHa «AJTOPUTMBL U CTPYKTYpbI JaHHBIX B s3bike Python» oGecneunBaet
MHCTpYMEHTapuil hopMupoBanus cieayomux komnerenuuii: YK-4, YK-10.

PesyabTaTsl 00yyeHus (yMeHHS U

Kf}\f:]le_ HaumenoBanue | MHIUKATOPBI A0CTHKEHHSA 3HAHMA), COOTHECEHHbIE ¢
renmug | <OMUCTEHIHH KOMIeTeHIHH UHIUKATOPOM J0CTHKEHUS
KOMIEeTeHIHH
YK-4 CriocoOHOCTB 1. Ucnonb3yeT OCHOBHBIE 3HAaTh OCHOBHBIE METO/bI OJTYyUEHHUS,
WCTIONIH30BAaTh METO/IBI M CPEICTBA NpeJCTaBICHUS, XpPaHEHUS 1 00padOTKH
MIPHUKIIQTHOE MOJTyYCHHUS, IPEACTABICHHUS, | TaHHBIX HA SI3BIKE TPOTPAMMHPOBAHUS
MPOrpaMMHOE XpaHeHHs 1 00pabOTKH Python.
o0ecrieyeHne Ipy | TaHHBIX. YMeTh MpUMEHSITh OCHOBHBIE METOIBI
peleHnn MIOJTy9YEHUS, TIPE/ICTABIICHUS, XpaHEHHS U
npogeccruoHalbH 00paboOTKM JAHHBIX HA IIPAKTHKE,
BIX 33124 UCTIOJIB3YS CPEICTBA M METOIBI SI3bIKA
Python.
2. JlemoHCTpUpYET 3HaTh IepeUeHb U (PYHKIIMH OCHOBHBIX
BJIAJICHUE NaKETOB CPECTB Pa3pabOTKU MPOrpaMM.
po(ecCHOHATILHBIMU YMeThb BBINONHATE pa3pabOTKy U OTIAAKY
HaKeTaMU IPUKIIaJIHBIX HPUKIIAJHBIX IPOrPaMM, UCIIOJIb3Ys
IPOTrpaMM. MHTEIPHUPOBAHHAS Cpesia pa3paboTKH.
3. BeiObupaet HeoOxo1uMo 3HaTh nIepedeHb U PyHKIUH
IPUKJIaJHOE NIPOrpaMMHOe | HeoOxoaumoro npukiagHoro I10.
o0ecrieueHue B YMeTb BBIOMpaeT HEOOX0UMO
3aBHCHUMOCTH OT pemaeMoit | npuknagHoe I10 B 3aBucumocTt oT
3aJauu. pelaeMoi 3a/1a4u.
4. Vcnonp3yeT NpUKIaJHOE | 3HATh aJrOPUTMbI PEIIEHHs PUKIATHBIX
nporpamMMHoe oOecrieyeHue | 3ajxad
JUISl PEeLIeHNs] KOHKPETHBIX | YMeTh peajln30BaTh alrOPUTMbI PEILICHHS
NPUKJIAIHBIX 33]a4. NPUKJIAHBIX 3a/1a4 Ha npukinagHoM 110.
VYK-10 | CnocoGHOCTB 1. Yetko onuceBaeT coctaB | 3HaTh COCTAB U CTPYKTYPY TpeOyeMBbIX
OCYLIECTBIIATh U CTPYKTYpY TpeOyeMbIX JaHHBIX U HHpOpManuK si3eika Python
MIOMCK, JAHHBIX ¥ UH(OpMAIHH, YMeTb rpaMOTHO Peaan30BaTh MPOLIECCH
KPUTUYECKH I'PaMOTHO pean3yeT ux cbopa, 00paboTKU U UHTEPIPETALINH,
aHaJIM3UPOBATh, npoliecchl ux cobopa, UCTOJIb3YS CPEICTBA U METO/IbI S3bIKA
0000111aTh 1 00paboTKH U Python
CHCTEMaTU3UpOBa | MHTEPIPETALUU.
Tb HHQOpMaIHIO, | 2. OGOCHOBBIBACT CYIIIHOCTh | 3HATH MPUPO/IY BapUaOEIbHOCTH.
UCIOJIb30BAaTh IPOMCXO/AIETO, BHISIBISET | YMETh 000CHOBBIBAThH CYIIIHOCTb
CHCTEMHBIN 3aKOHOMEPHOCTH, IOHUMAET | MPOUCXOMSIIETO, BBISIBUTD
MOJIXO JUIst OpUPOY BapuabenbHOCTH. | 3aKOHOMEPHOCTH.
pereHus 3. ®opMynupyeT NpU3HaK 3HaTh NPU3HAKU KIacCU(PHUKALUU




IIOCTaBJICHHBIX
3aaa4

KJIaccu(UKAIH, BBIICISIET
COOTBETCTBYIOIIIHEC EMY
TPYIIIBI OTHOPOTHBIX
«00OBEKTOBY,
uaeHTuuIupyer oodme
CBOMCTBA dJIEMEHTOB 3THX
TPYIII, OIEHUBAET ITOJTHOTY
pe3yIIbTaTOB
KJIacCH(HUKAITIH,
MOKAa3bIBACT MPUKIIATHOE
Ha3HAYCHUE

YMeThb BBIACTATh COOTBETCTBYIOLIUE EMY
TPYIIIBI OHOPOIHBIX «OOBEKTOBY,
UICHTHU(PHUINPOBATH OOIIME CBOIICTBA
3JIEMEHTOB 3TUX IPYII, OLEHUBATD
MOJIHOTY Pe3yJIbTaTOB KiacCU(UKAIUH,
MOKa3bIBATh MPUKIIAHOE HA3HAYCHHE
KJIACCU(PUKAIIMOHHBIX FPYIIIL.

dbopmupyeT COOCTBEHHBIE
CYXJCHHUS U OLICHKH.
Otnuuaet QaxTsl OT
MHEHMI, UHTEepIIpETaluH,
OIICHOK U T.JI. B

PacCyXICHHUSX APYrUX
YYaCTHHKOB JE€SITENbHOCTH.

KJIaCCHU(PUKAITUOHHBIX

TpyIIL.

4. I'paMOTHO, JIOTUYHO, 3HaTh OTINYUS (PAKTOB OT MHEHUH,
apryMEHTHPOBAHO WHTEPIPETALHI 1 OIEHOK

YMetb popMupoBaTh COOCTBEHHBIE
CYXJCHHUS U OLICHKH, OTJIIMYATh (PaKThl OT
MHEHHI, HHTEPIPETALMHI, OLIEHOK.

5. ApryMeHTHpOBaHO U
JIOTUYHO MPEJCTABIISET
CBOIO TOUKY 3pEHUS
IIOCPEJICTBOM U Ha OCHOBE
CHCTEMHOTO ONHCAHMSL.

3HaTh OCHOBHBIC TPUHITUIIBI CHCTEMHOTO
OTIMCaHUS

YMeTb npeICTaBUTh CBOIO TOUKY 3PEHHS
MOCPEJCTBOM U CUCTEMHOTO OINHCAHUSI.

3.MecTo AUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Jlucimiaa « AITOPUTMBI ¥ CTPYKTYPHBI TaHHBIX B si3bIKe Python» oTHOCHTCS K 1TUKITY
MaTeMaTHKHA M HHPOPMATHKH 00s3aTEIbHON YacTH 1O HaIpaBieHHo moAroToBku: 38.03.05
buznec-undopmaruka, OIl «l{udposas tpanchopmaius ynpapineHus OU3HeCOM» (OYHO-
3ao4yHas ¢popma oOydeHUs).

4.00peM AUCHUIUIMHBI B 3a4eTHBIX €JIMHHLIAX M B aKaJeMH4YeCKHX 4Yacax C
Bbl/IeJICHHEM 00beMa ayIMTOPHOH (JIeKINH, CEMUHAPBI) U CAMOCTOATEJIbHOM PadOThI

o0yuyarommxcsi

Bun yueOHoit padoTsl mo
AUCHHUILINHE

Bceero (B 3/e1. n
yacax)

Cemectp 2 (B yacax)

O61as TpyI0eMKOCTh

6 3au.en. /216 yac. 6/216 uac.
JIACIATLINHBI
KonrakTtHas paboTa - 38 38
AyIuTOpHBIC 3aHATHS
Jlexnun 12 12




CeMuHapEl, OPAKTUYECKUE
PBL, TIp 26 26
3aHATUSA
CamocTrosTenpHas padoTta 178 178
B cemectpe 142 142
KonTtpons 36 36
Bun mpoMmexyrouHoi
ATp T 3a4eT, DK3aMeH dK3aMeH
arTecTralnuu
By Texyiiero KOHTpOJIS Kontposbibre KourpoasHas padora
AL TRV p paboTsl P p

5.Conep:kanne QUCHMILIMHBI, CTPYKTYPHMPOBaHHOEe MmO TeMaM (pa3gesiam)
AUCHUILIMHBI ¢ YKa3aHHEM HX 00beMOB (B aKaJeMH4YeCKHUX 4acaX) U BHAOB y4eOHBIX
3aHATHH

5.1.ConepxkaHue TUCHUIIMHBI

Tema 1. BBegenune B nporpammupoBanue Ha Python

O6mrast uadopmanus o s3eike Python. MicTopus si3pika mporpaMMHpPOBaHUS, €TI0 CBA3b
C APYTHMH SI3bIKAMHM IPOTPAaMMUPOBAHUS, PACIIPOCTPAHCHHOCTh Python n ocHOBHBIEC cdhephl
€ro NpUMeHeHHs. 3HAKOMCTBO C MEepBbIMU ITpuMepaMu koja Ha Python. @unocodus Python.

bazoBass unbopmanus o s3pike Python. OcHoBHbie TuNBI naHHBIX. OCHOBHBIE
YHUCJIOBbIE THUMBI JIaHHBIX M OINEpaluu HaJl HUMHU. MareMaThyecKkue oOomneparuu Haj
YHUCJIOBBIMU TUIIaMHU JaHHBIX. [IpeoOpa3zoBanue TuIoB naHHbIX. [lepeMennbie u cnenuduka
ux oO0bsBieHus. Cratuyeckas M JWHAMUYecKas Tumuzainus. Pabora ¢ mnepeMeHHBIMH.
VYmpasnenue namsaTeio U cOopka mycopa B Python. UMeHoBaHue nepeMeHHBIX.

PaGota co cTpokamu: co3maHHMe CTPOK, CIEHaIbHbIE CUMBOJBL MHIEKcupoBaHue
CTpOK, MoTy4eHue cpe3oB cTpok. OcHOBHBIE GYHKIUU ISl pabOTHI CO cTpokaMu. BriBoj Ha
skpaH (paborta ¢ ¢yHKmued print) U dopmaTupoBaHHWE CTPOK. Pa3nuuHBIe TOAXOIBI K
dbopmaTupoBaHUIO CTPOK, ¢opmaTupoBanue ¢ Tmomoiislo f- crpok. PacmmpenHoe
dbopmatupoBanue B Python.

Tema 2. Ynpasiasiiomue KOHCTPYKIHMHU, CIUCKHA H KOPTEKHU

VYopasmsitonue koHcTpykimd B Python. ByneB Tum: oObsBieHwe u omeparu.
Omnepanuu cpaBaenus B Python. Yciosaeie onepatopsl B Python. Peanuzanus 3amauu case B
Python.

[Muxner B Python: while, for. Cnemmnduka mukinoB B Python. dynkumu range u
enumerate U MX UCIOJIb30BAaHUE B LIUKJIAX.

Cmucku u xoprexu B Python. Crenuduka cnmuckoB W UX OTJIMYKAE OT MAaCCHBOB.
Co3nanue cnucka, ONEPUPOBAHUE BIIOKEHHBIMH CIHCKaMH, KOMHPOBAHUE CIHUCKOB,
omnepaluny HaJ CIUCKaMM: MHIACKCALMS U CPEe3bl; U3MEHECHUE CIIMCKA; IMOUCK, COPTUPOBKA U
o0xox; namenenue cnucka. Koprexu B Python: cuntakcuc, cenurduka UCoib30BaHUS.



Tema 3. Ciio0Bapu, MHOKECTBA U BbIPasKeHUSI-TeHEPATOPbI

CnoBapu Python. CnoBapu: cemaHTHKa, CHHTAKCUC CO3/IaHHs, ONEpalud Haj
CJIOBapsIMHU, NepedOp 3JIEMEHTOB CIOBAPSI.

MmuoxectBa B Python. MHOXecTBa: ceMaHTHKa, CHHTaKCHUC CO3/IaHUsI, OTIEpaIluu HaJl
CJIOBapsIMHU, Nepedop 37eMeHTOB cioBaps. Crnenuduka onepauuii ¢ MHOkecTBaMu B Python.

Boipaxxenusi-renepatopel B Python.  BeipakeHusi-renepaTopbl AJjii  CHHCKOB:
CeMaHTHKa M cuHTakcuc. [Ipumep: 3amada npuUBEAEHUS CHUCKA K 'TUIOCKOMY' BHAY.
BeIpaxkeHus-reHepaTtopel Uil MHOXKECTB M cioBaped. Kelcsl HUCIONb30BaHUS WU
IIPOU3BOAUTEIBHOCTD PELICHUH C UCIIOJIB30BAHUEM BbIPAKEHUM-TEHEPATOPOB.

Tema 4. @DyHkuuu

Oyukiuun B Python: oOmas cemantuka. Co3naHue (QYHKIMM U €€ BBI3OB.
Pacnionoxenue onpenenenuit pyukiuii. AHoHumMHble QyHkiuu B Python. HeoGs3atenbubie
napameTpbl QYHKIHI U CONOCTABIEHHE IO KtouaM. Bo3BpalieHne HeCKOJIbKUX 3HAaUeHUH 13
¢ynkuuu. PacmakoBka M 3allakoBKa — mapamMeTpoB  (QyHKIMH. AHHOTAUUM U
IoKyMeHTHpoBaHue GyHKuMi. ['1o6anbHbIE U JOKAIbHBIE IEPEMEHHBIE.

Tema 5. Padora ¢ ¢gaiisiamu 1 00padoTKa NCKIIOYUTEIbHbIX CUTY AU

O6paboTtka uckmroueHuid B Python: kelichl nis ucnonb3oBanus. MuacTpykuums try ...
except ... else ... finally. Knaccel BerpoenHbix uckiarouenuit. Co3anue Mob30BaTEIbCKHX
uckiodeHu. MHCTpykuus assert.

Pabora c ¢aiinamu B Python. Konmenmus daiina B coBpemennbix OC u s3bIKax
nporpamMmMmupoBanud. Onepaiuu ¢ aitiiaMmu: OTKpbITHE/3aKpbITHE (Daiiia, YTEHUE U 3aITUCH U
Ipyrue METObl sl paboThl ¢ (ainamu. UucTpykius with ... as U ee UCHIOIB30BaHUE TS
daiinos.

Coxpanenue 00beKTOB B ¢aii ¢ momotibio moayns pickle u shelve. Moxyns CSV.

Tema 6. Moay,iu U maKeThl

Moaynu u nakeTsl B Python: moaxoa K cTpyKTypHpOBaHHUIO MPOTPAMMHOIO KO/ C
MIOMOIIBI0 MOy el 1 akeToB. CuHTakcuc umnoptupoBanus B Python. Co3ganue u padota
¢ naketamu B Python. IToBTopHas 3arpy3ka MomyJex.

Hamucanue u 3amyck ckpuntoB Ha Python. YcranoBka momynedr u3 riio0aibHOTO
perno3uTapus.

Tema 7. BBegeHne B 00beKTHO-OPHMEHTHPOBAHHOE NNPOTPAMMHMPOBAHHE

[Mpennoceuiku u uctopus nossienus OOIL. O6bvekts! u kinaccel B OOIL. ITpuniumns:
n ocHoBHBIe MexaHu3Mbl OOIL. Jloruka paboThel abCcTpakiuy, HHKATICYIISIINHT, HACTIEOBAHMUS
1 momuMopQu3ma.

Python xak 0OBEKTHO-OPHMEHTUPOBAHHBIA S3BIK MpOrpaMMUpOBaHUs. ba3oBbie
Bo3moxkHoct OOII B Python: co3manme KiTaccoB W OOBCKTOB, HACICIOBAHUE M

nosmmMopdusm; GhyHKus super(); TpoBepKa MPUHAMISKHOCTH K Kiaccy. ba3oBbie TUTIBI B
Python.

Tema 8. O0beKTHO-OPHEHTHPOBAHHOE porpammuposanue B Python



MeTonbl KJIaccOB M CTaTUYECKHE NepeMeHHble W MeToAnl B Python. Ympasnenue
JIOCTYNOM K aTpubytam kiacca B Python. Jlunamuyeckue omepanuu ¢ aTpubyTamu u
uHTpocnekuss B Python. Mcnonp3oBanue cnenuanbHbBIX METONOB [JIsl PAaCIIMPEHHOTO
(yHKIIMOHAJIA MTOJIB30BATENBCKUX KiIaccoB. Kelic mocTpoeHus: uepapxuu Kiaccos.

Tema 9. Beegenune B QyHKIHOHAIbHOE IPOrPAMMHUPOBAHUE

[lapagurMbel 1 UAMOMBI IPOTPAMMUPOBAHUS, 00IIAst KOHUENUU (HYHKIHMOHAIBHOIO
porpaMMHUpoBaHusl. OyHKIMOHAIBHBIE A3bIKH POIPAMMUPOBAHHS.

OyHKIMK "TpaxaaHe MepBoro kiacca", QyHKIMHU BBICIIETO MOPSAJIKA, 3aMbIKaHMS,
¢ynkuun 0e3 moOouHbIX 3((PEKTOB, peKypcHs, XBOcTOBas pekypcusa. Heunsmensembie
CTPYKTYpbl JaHHbIX. Mauombl, pacnpocTpaHeHHble B  (YHKIMOHAJIBHBIX  SI3bIKAX
OpPOrpaMMHPOBAaHUS:  UTEPATOPBI,  IMOCIEAOBATENBHOCTH,  JIEHUBBIC  BBIYMCIIEHUS,
COIIOCTABJIEHUE C 00pa31l0M, MOHA/IBI.

OnemMeHThl GYHKUHMOHAIBHOTO MporpaMmupoBanust B Python: ¢dyHkuum - rpaxnane
NEPBOro Kjacca; riiodalibHbIe U JIOKalbHbIe epeMeHHble B Python; BnoxxenHnble pyHKIIMU U
3ambikaHus B Python.

HexopaTopsl B Python: ncnosib30Banue u co3ianue COOCTBEHHBIX IEKOPATOPOB.

Tema 10. @PyHkunoHaJbHOE Iporpammuposanue B Python

[Moxxox: map, filter, reduce. Peanuzanus ¢pyukuuii map, filter, reduce B Python.
Ureparopsl B Python, utepupyemsiii Tun nanasix. Moayns itertools.
OYHKIIMU-TEHEePaTOPhI U BhIpaxkeHusi-reHeparopsl B Python.

Tema 11 CTpyKTYpBI JAHHBIX: MACCUBbI, CTEKH, O4Yepeln, CIUCKH.

BBenenue B aHanm3 CI0KHOCTH aIrOPUTMOB.

MaccuBbl U UX OTiIH4Ke OT ciickoB B Python. JlnHamuyeckrue MacCuBbI, CI0KHOCTh
orepanuii paboThl ¢ TMHAMUYECKUMH MAaCCHBAMHU.

Crek, onepamnuu co crekoM. Peanmnzanuu creka. Ouepenp, onepanuu C OYEpeIbIo.
Peanuzanus ouepenu. CBsi3HbIE CTUCKU, BAPUAHTHI CBSI3aHHBIX CITHCKOB.

Tema 12. ANropuT™MbI NOMCKA U COPTHPOBKU

[Touck B cnmckax/maccuBax, OMHapHbIN OUCK. COPTHPOBKA M €€ UCIOJIb30BAHNE B
MPUKJIAIHBIX 3a7a9ax.

[IpocThie METOABI COPTUPOBKHU: OOMEHHBIE COPTUPOBKH (C pa3IMUHBIMUA BapUALIUSIMHU );
COpPTUPOBKA BEIOOPOM (M3BJICUCHHUEM ); COPTHPOBKA BKIIOUEHHEM (BCTAaBKaMHM ).

O¢ddexTuBHBIE METOIBI COPTUPOBKH: OBICTpas COpPTUPOBKA; coptupoBka I[llemna;
copTupoBKa ciusinieM. CpaBHEHHE pa3IMYHbIX COPTHPOBOK.

5.2.Y4eOHO-TeMATHYCCKHUH TJIAH

TpyaroeMKoCTh B yacax
AynuTopHas padora
Oo6mas, | Jlekun | Cemunapswli,
B T.U.: " NMPAKTHYECK

HanmenoBanue
Ne n/m| Tem (pa3aesioB)
OUCHHUILINHLI | Bcero

®opMbI TEKYyLLEr0
CamocrosiTenb KOHTPOJIS
Has padora ycrneBaeMoCTH




He 3aHATHSA
CamocrosiTenTpHOE
Beenenue B pelieHne 3aua4d
1. nporpammupoBa 18 3 19 (mporpaMMHpOBaHUE),
Hue Ha Python BBICTYIUICHHE Ha
CeMUHape
CamocTrosiTenTpHOE
Ypasistomne
COHCTDYKIIHH pelieHne 3aaad
2. PYKIWH, g 3 19 (mporpaMMHpOBaHUE),
CIIUICKHU U
BEICTYIUICHUE Ha
KOPTEIKH
CeMUHape
CamocTrosiTensHOE
CrnoBapu,
pelIeHne 3aaaq
MHOKECTBA U
3. 18 2 14 (mporpaMMHupOBaHHE)
BBIPKCHUS-
BBICTYIUICHUE Ha
TeHEPATOPBI
CeMUHape
CamocTrosiTenpHOE
pelIeHne 3aaa4q
4. DyHKITUN 18 2 14 (TIporpaMMHUpPOBAHHE),
BBICTYIUICHUE Ha
CeMUHape
Pa6ora ¢ CamocTosiTeTpHOE
(daitnamu u penieHue 3aaaqy
5. 00paboTka 18 2 14 (mporpaMmMupoBaHue),
VICKITIOYUTENbHBI BBICTYIUICHHE Ha
X CUTYyalui CeMUHape
CamocrosiTenpHOE
ellIeHre 3a1a4
Moy u p A
6. 18 2 14 (TporpaMMHUpPOBaHHE),
MaKEThI
BBICTYIUICHHE Ha
ceMUHape
Beenenue B
CamocTosiTesIbHOE
00BEKTHO-
OpPUEHTHUPOBAHHO PCLICHHE Sala
7. ep P 18 2 14 (TIporpaMMHUpPOBaHHKE),
BBICTYIUICHHE Ha
[IPOrpaMMHUPOBa
ceMUHape
HUe
OOBbEeKTHO- CamocTosiTesIbHOE
OpUEHTHUPOBAHHO pelieHue 3aaay
8. e 18 2 14 (IporpaMMHUpPOBAHHKE),
[IPOrpaMMHUPOBa BHICTYIUICHHE Ha
Hue B Python CEMHHApE
Beenenue B CamocTosaTenapHOe
(YHKIIHOHATTEHO pelieHre 3aaa4
0. e 18 2 14 (mporpaMmMupoBaHue),
[POrpaMMHUPOBaA BHICTYILICHHE Ha
HUe ceMUHape
DYHKIIMOHATIBLHO CamocTosTenpHOe
10. e 18 2 14 perieHue 3aaaqy
[IPOrpaMMUPOBA (mporpamMMHpOBaHUE),
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Hue B Python BBICTYIUIEHUE Ha
CEeMHHApe
CTpyKTypbl CamocTosTenabHOe
TAaHHBIX: pelieHue 3aaa4
11. MaccuB (18 3 1 2 14 (IporpaMMHUpOBaHUE),
bl, CTCKH, BHICTYIUICHUE HA
ouepe, CIIMCKU CEeMHHApe
CamocTosTenabHOe
AJTOPUTMBI pelieHue 3a1ay
12. [oucKa u 18 3 1 2 14 (IporpaMMHUpOBaHHKE),
COPTUPOBKH BHICTYILJICHUE Ha
CEeMHHApe
KoHTpob 36 36
Hroro 3a 2 cemectp 216 38 12 26 178 KoHTpospHas paboTa
B enom o 216 38 12 26 178 KoHTposbHBIE pabOTHI
TUCIUTUTAHE
HToro B % 100 22 9 13 56

5.3.Conepxxkanue ceMMHAPOB, MPAKTHYECKUX 3aHATHH

HaumeHoBaHHne TeM

Ilepeyens BONpPOCOB /1Jis 00CY:KIeHHS HA
CEMHHAPCKHUX, TPAKTHYECKHX 3aHATHIX,

IPython notebook: npunIwne paboTe 1
IPUMEHECHHSI.
Pexomennyemas muteparypa: 8 (1,2); 9 (1-4)

(pa3nesoB) pexoMeHIyeMble HCTOUYHUKH U3 pa3aesioB 8,9 |(@opmbl npoBeleHUs 3aHATHI
AUCHUTLTHHBI (Yxa3bIBaeTcsl pa3/aesi U MOPsSiAKOBbIi HOMep
HCTOYHHMKA)
BBenenue B Ycranoska Python, ycranoBka quctpubyTuBa NunuBunyansHoe
nporpammupoBanue | Anaconda. Pabora B MFHTEpaKTHBHOM PEKHME BBINOJIHEHHUE 3a]IaHH,
Ha Python uHTepnperaropa. MIHTepakTBHAs 000J09Ka IpyNnoBoi pa3zoop

PE3yJIbTATOB BBIITOJHEHUS
3ananuii (He MmeHnee 30%
BPEMECHHU Ha HHTCPAKTUBHBIC
TEXHOJIOTHH)

2. Yupasinsoniye
KOHCTPYKIUH,
CIIUCKH M KOPTEKHU

ba3oBrie uncioBbie THUIIbI, CTPOKH, CIIMCKH,
CJI0Bapu, NICpEMCHHLIC, 0a3oBEIE OIICPATOPHI.

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

NunuBunyansHoe
BBIIIOJIHEHHE 3aaHUH,
TPYIIOBOH pa3dop
PE3yabTAaTOB BBHINOJIHEHUS
3ananuii (He Menee 30%
BPEMEHH Ha WHTEPAKTUBHbBIC
TEXHOJIOTUH)

3.CioBapu,
MHO>KECTBA U
BBIPAXKECHUS
reHepaTopsI

MmuoskectBa B Python. MuoxecTBa: ceMaHTHKa,
CHUHTAaKCHUC CO3JaHHUsI, ONEpaLlMU HaJ| CIIOBAPSIMHU,
nepebop rreMeHToB crnoBaps. Crenudurka
oreparuii ¢ MHOkecTBaMu B Python.
Bripaxenus-reneparopsl B Python. Beipaxenus-
TE€HEePAaTOpPHl I CIIMCKOB: CEMAHTUKA U
CHUHTAKCHC.

11

NunuBunyansHoe
BBHITIOJTHEHHE 33/I1aHUH,
rpynmnoBoi pazoop
PE3YyNbTaTOB BHINIOJHEHUS
3aganuii (He meHee 30%
BPEMEHH Ha NHTEPAKTUBHBIC
TEXHOJIOTHH)




Pexomennyemas nmuteparypa: 8 (1, 2); 9 (1-4)

4. @yHKIMH Co3znanue GyHKIMHA, 0067aCTh BUAUMOCTH WNupuBunyansHoe
NepeMEHHOH, Iepeada apryMeHTOB B (DYHKIHIO. | BBITIOJIHEHHE 3aJaHHI,
JIssmOma- ¢pyHKIUM. IPYIIOBO pa3dop
Pexomennyemas nureparypa 8 (1,2, 3,4); 9 (1- |pe3yabTaToB BBIIIOJIHEHUS
11) 3apanuii (He menee 30%
BPEMEHU HAa WHTEPAKTHBHBIE
TEXHOJIOTUN)
5. Pabora ¢ Uckmouenns. MacTpyKIus try... except... else... | MaauBuayansHOe
Gaitnamu u finally. Kitaccel BCTpOEHHBIX UCKITFOUCHHH. BBITIOJTHEHHE 3a/IaHUH,
o0OpaboTka Co31aHue T0JIb30BaATENbCKUX UCKITIOUCHUI. rpynmnoBoi pazdop
UCKITIOUUTENBHBIX | IHCTpyKIHs assert. pe3yIbTaTOB BBHITIOTHEHUS
CUTYaIHI Pabora ¢ daiimamu B Python, oneparuu ¢ 3ananuii (He Menee 30%

(aitinamMu: OTKpBITHE/3aKpbITHE (aiisa, YTCHUE U
3aIUCH B APYrHe METOBI ISt pabOTHI C
daitnamu. MHCTpYKIMS With ... as u ee
WCIIONb30BaHME JUIs (halsIoB.

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

BpEMEHH Ha NHTEPAKTUBHbBIE
TEXHOJIOTUH)
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6. Monynu u
MAKEeTHI

YeTpoicTBO MOy IE€H U ITAKETOB,
uHcTpykimu import u from. Coznanue
COOCTBEHHBIX MOJIYJICH U MTAaKETOB.

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

WHIuBHIyaIbHOE BBITIOJTHEHUE
3aJjaHui, TPYMIIIOBON pa3doop
PE3YJIbTaTOB BBITIOJHEHHUS
3amanuii (He meHee 30%
BPEMCHHU HAa HHTCPAKTHBHbBIC
TEXHOJIOTUH)

7. BBenenue B
00BEKTHO-
OpPUEHTHPOBAHHO
e
MPOrPaMMHUPOBAH
e

bazossie Bo3amoxuoctu OOII B Python:
CO3/IaHHE KJIACCOB M OOBEKTOB;
HacJieJJoOBaHue U oJuMophu3M; GyHKIUSA

super().

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

WHIuBHIyaIbHOE BBITIOJTHEHUE
3aJlaHu#, TPYIIIOBON pa3dop
PE3YJIbTaTOB BBITIOJIHEHHUS
3amanuii (He meHee 30%
BPEMEHHU HAa HHTEPAKTHBHbBIC
TEXHOJIOTUH)

8.00BEKTHOO-
PUCHTHPOBAHHOE
MPOrPaMMHUPOBAH
ue B Python

MeTomps! KJIacCOB U CTaTUYECKHE
nepeMeHHbIe U MeTo bl B Python.
VYnpasiieHue A0CTyIoM K aTpudyram
kiacca B Python. Jlunamudeckue oneparuu
¢ aTpuOyTamMu U MHTpoCIeKIus B Python.
Hcnonb3oBanue cnenuaibHbIX METOIOB
JUIS pacIIipeHHOro (yHKIMOHAJa
M0JIb30BATENBCKUX Ki1accoB. Keiic
MIOCTPOCHUSI UEPAPXHUH KIIACCOB.

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

WuanBryansHOE BBITIOTHEHUE
3aJlaHui, TPYIIIOBOM pa3zdoop
pe3yIbTaTOB BBHITIOTHEHUS
3amanuii (He meHee 30%
BPEMEHH HAa WHTEPAKTHBHBIC
TEXHOJIOTUH)

9. BBenenue B
(hYHKIIMOHATIEHOE
MIPOrpaMMHUPOBaH
ue

DneMeHTH! (HYHKIIMOHATHLHOTO
mporpammupoBanus B Python: ¢pyukumu -
rpaxkJIaHe IMepBOro Kiacca; rio0aIbHbIe U
JIOKaJbHBIE IepeMenHbie B Python;
BJIO)KCHHBIC (DYHKIINU U 3aMBIKaHUS B
Python.

JlexopaTopsl B Python: ucnonbs3oBanue u
co3/1aHue COOCTBEHHBIX JIEKOPATOPOB.

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

WunBryansHOE BBITIOTHEHUE
3aJlaHui, TPYIIIOBOM pa3zdoop
pE3yJIbTaTOB BBHITIOJHECHUS
3ananuii (He Menee 30%
BPEMCHU HAa WHTEPAKTHBHbBIE
TEXHOJIOTHH)

10.®@yHKIIMOHATB
HOE
MIPOTrpaMMUPOBaH
ue B Python

Peanusanus ¢pynkumii map, filter, reduce B
Python. Ureparopsr B Python,
UTEPUPYEMBIH TUT TAaHHBIX. MOTyITh
itertools.

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

WuauBuayaibHOE BBIMIOJTHEHHE
3aJaHuil, TPyNIOBON pa3zdoop
PE3yabTaTOB BBIIOJIHEHUS
3ananuii (He Menee 30%
BPEMEHH Ha NHTEPAKTUBHbBIC
TEXHOJIOTUH)

11. CrpykTypsI
JIAHHBIX:

MaCCHUBBI, CTCKH,
oucpeaun, CrImCK1u

MaccuBbl U UX OTJIMYHE OT CIIMCKOB B
Python. lunamudeckre MacCHBBI,
CJI0HOCTB OTIepaIuii paboThl ¢
JTUHAMUYECKMMU MaCCUBaMHU.

Crek, onepauuu co ctekom. Peanuzanuu
creka. Ouepenp, onepaluu ¢ O4epebo.
Peanuzanus ouepenn. CBsI3HbIE CIUCKH,

WuauBuayalbHOE BBITIOTHEHHE
3aJjaHuil, TPYMNIOBON pa3doop
pPE3yAbTAaTOB BBHIMOJIHEHUS
3amanuii (He MeHee 30%
BPEMEHH Ha WHTEPAKTUBHbBIC
TEXHOJIOTHH)
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BapUaHThbI CBA3aHHBIX CIIMCKOB.

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

12 Anroputmsl
IIOMCKA U
COPTUPOBKH

Peanuzanus Ha Python npocteix MeTom0B
COPTHPOBKH: OOMEHHBIE COPTUPOBKH (C
Pa3TUYHBIMU BapHAIIUSIMHU); COPTHPOBKA
BBIOOPOM (M3BIICYCHHEM ); COPTUPOBKA
BKJIFOYEHHEM (BCTaBKaMu).

Peanusanus Ha Python s dexruBHbIX
METOJI0B COPTUPOBKU: ObICTpas
copTupoBKa; coptuposka [lemna;
COPTUPOBKA CIUSHUEM.

Pexomennyemas nureparypa: 8 (1, 2, 3, 4);
9 (1-11)

WHIuBHyaIbHOE BBITIOJTHEHUE
3aJJaHu#, TPYIIIOBON pa3doop
PE3YJIbTaTOB BBITIOJHEHHUS
3amanuii (He meHee 30%
BPEMEHHU HAa HHTCPAKTHUBHBIC
TEXHOJIOTUH)

6.1lepeyeHb y4eOHO-MeTOAUYECKOI0 00eceYeHU JAJI51 CAMOCTOATEILHOM padoThI

00y4aoIMXcs M0 TUCHUIINHE

6.1.1lepeyeHr BONMPOCOB, OTBOAUMBIX HA CAMOCTOSITEJIbHOE
AUCUMILTHHBI, (JOPMBI BHEAYIUTOPHOM CAMOCTOAATEIbLHOM PadoThI

ocBoeHUuC

HanMeHoBanmne tem

IlepeyeHb BONPOCOB, OTBOAMMBIX HA
(pa3nenoB)

CaMOCTOATCJIbHOC OCBOCHUC

®opMbl BHEAYTUTOPHOM
CaMOCTOSITE/IbHOH PadoThI

AUCHHUIIIMHBI

1. BBenenue B

[IPOrpaMMUPOBaHHE

Ha Python

Cpena nmporpammupoBanus. Vcnosib3oBanue
JOKYMEHTAI1H.

NunuBunyansHoe
BBIIIOJIHEHHE 3aJaHul ¢
HCIIOJIb30BaHueM Jupyter
Notebook.

2. ¥Yupasinsoniye
KOHCTPYKITUH,
CIIUCKH M KOPTEKHU

OHepI/IpOBaHI/Ie BJIOKCHHBIMMU CITMCKaMU,
KOIIMPOBAHUEC CIIMCKOB, HEKOTOPLIC OII€pallun
Hanad CIIMCKaMMH.

NunuBunyansHoe
BBIIIOJIHEHHE 3aJaHUl ¢
HCIIOJIb30BaHueM Jupyter
Notebook.

3. CroBapwu, Beipaskenus-reneparopsl B Python. WuauBuayansHoe
MHO>KECTBA U BripakeHus-renepaTopsl Ui cJIOBapeil u BBITIOJTHEHHE 33/I1aHUM C
BBIPAKEHUS- MHO’KECTB: CEMaHTHKa, CHHTAKCHC U UCIOJIb30BaHueM Jupyter
reHepaTOPhI MPAKTHYECKOE UCTIOIb30BaHHE. Notebook.
o NunuBunyansHoe
Bo3sBpareHne HeCKOJIbKUX 3HAUCHUH U3 .
BBHITIOJTHEHHE 3a/I1aHUM C
4. OyHKIIH ¢byuknun. PacmakoBka v 3amakoBKa
HApaMETPOB (yHKIMK UCIOJIb30BaHueM Jupyter
P P i ) Notebook.
5. Pabora c
o NunuBunyansHoe
Gbaitnamu u . .
06pa6oTKa CoxpaHeHne 00beKTOB B (haiiil ¢ MOMOIIBIO BBHITIOJTHEHHE 3a/I1aHUMN C
p Moy pickle u shelve. Moaysias CSV. UCTIOJIb30BaHueEM Jupyter
HCKITIOYUTEIBHBIX
N Notebook.
CUTYaIit
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NunuBunyansHoe
Hamnucanue u 3amyck ckpurntos Ha Python. AHBIAY .
6. Monynu u . BBITIOJTHEHHUE 3aJJaHUM C
VYcranoBka Mo tysel U3 riao0anbHOTo
MaKeThl CO3HTOPIS UCIIOJIb30BaHueM Jupyter
P pHit. Notebook.
7. BBenenue B NunuBunyansHoE
00BEKTHO- bazosie Tunbl B Python: B3riis ¢ Touku BBITIOJTHEHHUE 3aJITaHHH C
opueHntupoBanHoe | 3peHus OOIL. Metopl 0a30BbIX THUIIOB. UCI0JIb30BaHueM Jupyter
POrpaMMHUPOBAHKE Notebook.
8. O0BeKTHO-
NunuBunyansHoE
OpPUEHTUPOBAHHOE .
[IpoBepka npuHaIEKHOCTH K KJIaccy U BBIIIOJIHEHUE 33/1aHUM C
MIPOrPaMMHPOBAHHE
s uHTpocekus B Python. UCTIOJIb30BaHueM Jupyter
Notebook.
Python
NunuBunyansHoE
9.BBenenue B AMBIAY .
Peanu3zanus gexkopaTopos ¢ mapaMmeTrpamu B BBITIOJTHEHHE 3aJITaHHH C
(yHKIMOHAIBHOE
DOFDAMMIDOBANIE Python. UCTIOJIb30BaHueEM Jupyter
porp P Notebook.
10.DyHKIIMOHATIBHO NunuBunyansHoe
e OYHKIMHU-TEHEPATOPHI U BEIPAKCHUS - BBITIOJTHEHHE 3aJITaHHIH C
nporpaMMHupoBaHue | reaepatopsl B Python. UCIO0JIb30BaHueM Jupyter
B Python Notebook.
11. CtpykTyph! NupuBunyanbHOE
TaHHBIX: MaCCUBHI, | Peann3anus pa3mMdHbIX BAPHAHTOB CBSI3AHHBIX | BEITIOJTHEHHUE 3aIaHHH C
CTEKH, OUepPe/IH, crirckoB Ha Python. HCIIOJIb30BaHueM Jupyter
CITUCKHU Notebook.
NupuBunyansHOE
12 Anroput™msl CpaBHEHHE Pa3IMYHBIX COPTHPOBOK (ITPOCTHIX FIBILY N
BBITIOJIHEHHE 33/1aHUM C
MOMCKa U 1 3 (PEKTUBHBIX) C UCTIOTB30BAHUEM HX
COPTHPOBKH peanu3zanuii Ha Python MCTIOML30BaHKeM JUpYter
' Notebook.

6.2.1lepeuenns BONPOCOB, 3a/1aHUI1, TeM /I MOATOTOBKHU K TEKYylleMY KOHTPOJIIO
IIpumepHbIe BONMPOCHI K KOHTPOJIbHBIM padoTam

. Onepanuu HaJl OCHOBHBIMU YMCJIIOBBIMU THUIIAMH JTAHHBIX.
. Onepanun Hax OyJIEeBCKUMU IEPEMEHHBIMH.

. Jlunamuuaeckas Tunu3zanus B Python.

. [Ipeo6pazoBanue Tumnos B Python.

. Co3nmanme cTpok B Python.

. Opranuzanus u npumep 1ukiIa while B Python.

. Opranuzanus u npumep 1ukia for 8 Python.

. Oneparuu Haj cioBapsimu B Python.

. BeipaxxeHus-renepatops Jyisi cniuckoB B Python.
HeoOs3aTenpabie mapameTpsl GyHknmii B Python.
3anakoBKa M pacrakoBKka nmapameTpos B Python.
AHHOTalMH U JOKYMEHTUPOBaHUE (PYHKIUM.
Coznanue 00bexToB B Python.

NOoOURAWNRPROUAWNER
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8. VYmnpasneHue 10ocTynoM K arpudyram kiacca B Python.

9. BreimonHenue uHTpocnekuuu B Python.

10. 3ambikanus B Python.

11. Ucnons3oBanue aekoparopos B B Python.

12. Co3znanue coOCTBEHHBIX JIekopatopoB B Python.

13. Komnunarop u untepnperaTop. JJoCTOMHCTBA U HETOCTATKU.

14. HazoBuTe u maiiTe KpaTKyl0 XapaKTePUCTUKY OCHOBHBIX KJIACCOB SI3BIKOB
MIPOrPaMMHUPOBAHHSI.

15. BcTpoeHHble unciaoBbie TUITBI s3bika Python.

16. Cnucku. Co3gaHue, OCHOBHBIE OTIEpaIliy.

17. OcHOBHBIE METOBI CITUCKA.

18. Koprexu. Co3nanne, OCHOBHBIE METOJIBI M ONIEPAIIHH.

19. CnoBapu. Co3naHue, OCHOBHBIE OIIEpaIliy.

20. Metoasl 71t pabOTHI CO CIOBAPSIMHU.

21. MuoxectBa. Co3/1aHHE, OCHOBHBIC METOBI U OTICPAIIHH.

22. Tlepemennsbie. [IpaBuiia IMECHOBaHHMSI IEPEMCHHBIX.

23. JlunaMmuueckasi TUITH3aIus.

24. OnepaTopbl CPaBHEHUS U JIOTHYECKUE OIEPATOPHI.

25. Uuctpyknus if...else.

26. Nnctpykuus nukna while.

27. Nuctpykuums 1ukia for.

28. Co3naHue U BbI30B (PYHKIIUH.

29. Tlepenava aprymMeHTOB (PYHKITHIO.

30. OyHKIMHU-TEHEPATOPHI.

31. JIamOpa-hyHKIIH.

32. Mopaynu. Mactpykumu import 1 from.

33. bazoBblie TPUHIUITBI 00bEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS.

34. Knacc, merton kiacca, arpuOyTt kiacca. OmpesneneHue Kiacca W CO3JIaHHE
AK3EMIUIsIpa Kilacca.

35. KoHCTpYKTOp M JE€CTPYKTOP.

36. HacnenoBanue.

37. AGCTpaKTHBIE METOBI KJIacca.

38. Cratnueckue METOJIbI Kitacca.

39. CnoiicTBa Kiacca.

40. Uckmrouenusi. O6paboTKa NCKITIOUEHUN.

41. ITonb30BaTENbCKUE UCKITIOUEHUS.

IIpumepsl 3a1aHNIl KOHTPOJIbHBIX PadoT

1. B ctpoke conepikaiiei mocieaoBaTENbHOCTh CJIOB, Pa3fCiICHHBIX 3aNSATBIMU
yAQINTh BCE€ HeuyeTHble cioBa. OTBET MpeacTaBUTh B Buje cTpoku. [lpumep: ctpoka
'SIX,SEVEN,EIGHT,NINE, TEN' 0ynet npeoopa3zosana B: 'SIX,EIGHT, TEN".

2. Co3nath wuepapxuio Ki1accoB mid (PYKTOB, MPOJNAIONIMXCS B Mara3uHe.
Uepapxus qoimkHa coaepxaTth He MeHee 3 ki1accoB. OOBEKTHI I0KHBI COJIEPKaTh HE MEHEe
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2x atpuOyTOoB M 2X MeToJ0B. Peann3oBaTh MEXaHU3M aBTOMATHYECKOrO MOJCYETa
KOJIMYECTBA BCEX CO3/IaHHBIX (DPYKTOB M aBTOMATHUUECKOTO MPUCBOCHUS KAXKIOMY (PYKTY
YHUKaJIBHOTO uieHTU(]UKaTopa. HeoOXoauMo 3amoIHUTh CIUCOK MPEICTaBUTEISIMU BCEX
KjaccoB (Bcero He meHee 10 OOBEKTOB) M MPOAEMOHCTPUPOBATH PabOTy CO3IaHHOIO
MEXaHU3Ma.

3. W3 crnucka CHUCKOB 3JIEMEHTAaMU KOTOPOTO SIBJISIFOTCS TEKCTOBBIE CUMBOJIBI
coOpaTh CTPOKY, B KOTOPOW BIIO)KCHHBIE CIIMCKM OOBEIMHEHbI B CJIOBA, a CJIOBA 4Yepes
3ansaTyo0 o0beIuHEeHbI B CTpOoKy. [Ipumep cniucok Buaa [['E', 'e', 'n', 'y'], ['m/, 'e', 'e', 'n', 'y'],
['m', "1, 'n', 'e", 'y'], ['m’, '0', 'e']] OyneT nmpeobpazoBaH B cTpoky ‘Eeny,meeny,miney,moe’

4.  PeanuzoBaTh JEKOpaTop C HWMEHEM not none, KOTOPBIM TE€HEpUpPYET
UCKJTIOYUTENBHYIO CUTYAIMIO €Clu JeKopupyemas pyHKIUs BepHysa 3HaueHus None. (20
0asIoB)

5. Hcnonb3ys reneparop ciioBapeil (1 He UCTIOIb3Ys KOJI BHE HET'0) HUHBEPTUPOBATD
CJIOBaph, T.€. C/IENATh KIIOYH CJI0Bapasi, €ro 3Ha4YeHUsIMU U Ha000- poTo. 3HAUYEHHUS, KOTOPbIE
B UCXOJHOM CJIOBape MOBTOPSIOTCS HE T00ABISATh B UTOTOBHI clioBaph. [Ipumep: {'a":1, 'b":3,
'c:4,'d":3} -> {1:a', 4:'c'}

6. Peasm3oBath nexopatop ¢ MMEHeM print type, BBIBOASIIMN Ha I€YaTh THII
3HAYCHMS, BO3BPAIIAEMOTO JEKOPUPyeMoi hyHKIIUEH.

Kpurepun 6asibHON OLICHKHM PAa3aUYHBIX (OPM TEKYIIETO KOHTPOJS YCIEBAEMOCTHU
COJIEPKATCS B COOTBETCTBYIONIUX METOIMYECKUX peKOMEHIanusX kadenpsl «MaremaTuka u
uH(OpPMATHUKA.

7.@0H OLEHOYHBIX CPEACTB [JIl NPOBEACHHUS] NMPOMEXKYTOYHOM aTTeCTAlMH
o0y4yaromuxcs Mo AMCUUILIMHE

OneHouHbIE CpeicTBa MpEIHAa3HAYEHbI JUIsl KOHTPOJS M OLEHKH 00pa3oBaTEIbHBIX
JTOCTHXKEHUN 00y4JarouXcs, OCBOUBIIUX MPOTPaMMy YIEOHOU AUCIUIUIUHBI « AJITOPUTMBI U
CTPYKTYpbI AaHHBIX B si3bIke PY THONY.

@OHJI OLEHOYHBIX CPEJCTB BKIIOYAET KOHTPOJBHBIE MaTepHaNIbl ISl MPOBEACHUS
TEKYILEro KOHTPOJISL U MPOMEKYTOUHOM aTTECTALNH.

7.1. Onucanue nmoka3arejied U KpUTepueB OLEHUBAHUS KOMIIETEHIIMH

[Lmanupyemsle YPpOoBEeHb OCBOCHUSI

pe3ynbTaThl
OCBOEHUS

KOMIIETCHIIUN |«HEYAOBJIETBOPU| «YAOBIETBOPU
(uHIMKaTopa TEJIBHO» TEIBHO»
JNOCTUXKEHUS

KOMITETEHITHH )

YK-4 Cnioco6HOCTH MCIO/Ib30BATh NPHUKJIAJHOE IPOrPaMMHOe o0ecrnedeHne NPU peleHuH

npogeccHoOHAJIBHBIX 32124

Hcnonb3yeT OCHOBHbBIE METOIbI M CPEJCTBA MOJTydeHHUS, IPEACTaBICHUS, XpaHEHHUs 1 00pabOTKU

JTAHHBIX

3HaTh: @®parmenTapHo | Henonnsie CdopmupoBan | Chopmuposan | Bompocs! mis

- e IIPEJCTABICHU | HbIE, HO HBIE OLICHKHU 3HAHUI

Ouenoynoe
«XOPOIIIOY «OTIINYHO CpEeICTBO
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[Inanupyemsle

YpOBEHb OCBOEHHUS

pe3yabTaThl
OCBOEHUS
OneHouHoe
KOMIIETEHIIMN |«HEYIOBIIETBOPH| «YyIOBJIETBOPU
«XOPpOILIOY COTIIMIHOY CpEICTBO
(uHIMKaTopa TEJILHOY TEIBHO»
JOCTUXKEHUS
KOMIIETCHITUH )
CYLIECTBYIOIIM | IPEJCTABIECHN | € 00 OCHOBHBIX | COJAEpIKAIME | CUCTEMAaTH4eC | U YMEHUH,
e 0a3oBBIC € 00 OCHOBHBIX | METOJIaX OTJICNIbHBIC Kue 3aJlaHus B BUJIC
MaTeMaTH4eCK | METOJAax HOJIy4eHus, poOeIIb IIPEJICTAaBICHU | PacueTHBIX
1€ MOJIENH. MOJIy4eHUs, IPEJCTaBICHU | IPEICTABIECHU | € 00 OCHOBHBIX | 337a4, TECTOBBIE
- QITOPUTMBI | IPEJCTABJICHU | 5, XpAaHEHUS U | 51 00 OCHOBHBIX | METOAAX 3aJlaHus
peueHus s, XpaHEHUsI 1 | 00pabOTKU MeToJax MTOJTy4EHHUH,
TEOPETUYECKH | 00pabOTKU JTAHHBIX Ha MOJIy4eHus, MIpeJICTaBICHH
X WIH JTAHHBIX Ha A3BIKE NPEJICTaBICHU | 5, XpAaHEHUS U
TIPUKIIATHBIX S3BIKE IPOrPaMMUPOB | 5, XpaHEHUS U | 00pabOTKU
3a7ad. nporpaMMupoB | anusi Python 00paboTku JTaHHBIX HA
aaust Python JTAHHBIX Ha SI3BIKE
A3BIKE IPOrpPaMMHUPOB
nporpamMmupoB | anust Python
anust Python
YMers: ®parmenrapHo | Hecucrematnu | B nenom Cdopmuposan | Borpocsr qst
pemarpb € yMeHue €CKOE YMEHHE | YCIIENIHOE, HO | HO€ yMEHUe OIICHKHU 3HaHUI
MIPUKJIATHBIC MIPUMEHSTh MIPUMEHSTh coJiepKaiiee IPUMEHSTh ¥ YMCHHH,
3a/laui B OCHOBHBIE OCHOBHBIE OT/IebHbIE OCHOBHBIE 3aJaHus B BUJIE
MpeIMETHBIX METO/IbI METO/IbI poOeIIb METO/IbI pacueTHBIX
o0racTsx ¢ MOJIy4eHus, MOJIy4eHus, yMEHHE MOJIy4eHUs, 3aJa4, TECTOBbIE
MPUMEHEHUEM | MIPEJICTABICHU | IPEJICTABICHU | IPUMEHATH MPEJICTaBICHU | 3aJlaHUs
MaTeMaTH4ecK | 5, XpaHEHWsI U | 5, XpaHEHUSI U | OCHOBHBIE s, XpaHEHUS U
WX MOJIeTIeH. 00paboTKu 00paboTkn METOIbI 00paboTKu
JAHHBIX Ha JTAHHBIX Ha MOJIy4eHUs, JAHHBIX HA
MIPaKTHKE, MIPAKTHKE, MPEJICTAaBICHU | MPAKTHUKE,
UCIOJIB3YS UCIIOJIB3YS s, XpaHEHUSI U | UCTIOJIb3YS
CpeacTBa 1 CpelcTBa U 00paboTku CpelCcTBa U
METO/IbI SI3bIKA | METOJIbI SI3bIKa | JAHHBIX Ha METO/IbI SI3bIKa
Python Python IPaKTHKE, Python
UCIIOJIB3YS
CpeIcTBa U
METO/IbI SI3bIKa
Python
JleMoHcTpHpyeT BiajieHrne npohecCHoHaTbHBIMU MAaKeTaMU MPUKIIAHBIX POTPaMM
3HaTh: O®parmenTapuo | Hemonusie Cdopmuposan | ChopmupoBan | Bompocs! s
- IEpEYEHb U e IIPEJCTABIEHU | HbIE, HO HbIE OIICHKH 3HaHUH
byHKIUN IIPEJICTABICHU | 510 MIEPEYHE U | COJEpKALME | CUCTEMaTudec | M yMEHH,
OCHOBHBIX € o mepeuHe U | PyHKIMIX OTJICNIbHBIE Kue 3aJlaHus B BUJE
MIaKeTOB GyHKIUAX OCHOBHBIX npooebl NPEJCTAaBICHU | PacUETHBIX
CPEICTB OCHOBHBIX IIaKETOB IPEJCTABICHN | 51 O IEPEYHE U | 3a7a4, TECTOBBIE
pa3paboTKu [IaKETOB CPEICTB g0 MepeyHe U | PyHKIHAX 3aJJaHus
IIpOrpaMm CPEICTB pa3paboTku byHKIUAX OCHOBHBIX
pa3paboTku IpOrpaMMm OCHOBHBIX MaKEeTOB
MPOrpaMm IIAaKETOB CPEJICTB
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[Lnmanupyemsble YpOBEHb OCBOEHHUS
pe3yabTaThl
OCBOEHUS
OneHouHoe
KOMIIETEHIIMN |«HEYIOBIIETBOPH| «YyIOBJIETBOPU
«XOPpOILIOY COTIIMIHOY CpEICTBO
(uHIUKaTOpa TEJILHOY TEIBHO»
JOCTUXKEHUS
KOMIIETCHITUH )
CPEICTB pa3paboTKu
pa3paboTku IIpOrpaMm
IpOrpaMm
YMers: @®parmenrapHo | Hecucrematnu | B nenom Cdopmuposan | Borpocs! mist
BBITIOJIHATh € yMeHue ecKoe YCIIELTHOE, HO | HOE€ YMEHHUE OILICHKHU 3HAaHUI
pa3pabOTKy U | BBINIOJIHATH IpUMEHEHNE cojzieprkaliee BBITIOJTHATH ¥ YMEHHH,
OTIAAKY pa3paboTKy U | yMEHMH OT/IeIbHbIE pa3pabOTKy U | 3a/1aHUs B BUJIE
MIPUKIIATHBIX OTIAAKY BBITIOJIHATH poOesIbl OTJIAZKy pacueTHBIX
MIPOrpaMM, MIPUKIIAIHBIX pa3paboTKy U | yMEHHE MPUKIIATHBIX 3aJa4, TECTOBbIE
HCIOJIB3YS MIPOrpaMM, OTIAAKY BBITIOJIHSATD IIPOrpaMM, 3a/laHus
WHTETPUPOBAH | UCIOJIB3YS HPUKIIATHBIX pa3paboTKy U | UCHOJIB3YS
Hast WHTErPUPOBaH | MPOTPAMM, OTIAAKY HUHTETpUPOBaH
cpena pazpabo | Has HCIIOJIb3YS TIPUKIIATHBIX Hast
TKH cpena pa3pabo | MHTETPUPOBAH | MPOTPAMM, cpena paszpado
TKH Hast UCTIOJB3YS TKH
cpena pa3pabo | HHTETpUPOBaH
TKH Has
cpena pa3pado
TKH

BriOupaeT He00X0IMMO TPUKIAAHOE TPOTPAMMHOE

oOecreueHne B 3aBUCUMOCTH OT pemaeMoﬁ 3aJauu

3HaTh: ®parmenrapHo | HemoJsiaeie CdopmupoBan | ChopmupoBan | Borpocsr mis
- IIEpEYEHb U e IIPEACTABICHU | HbIE, HO HbIE OLIEHKH 3HAaHUU
GbyHKIIII MPEACTABICHU | 51 O IEPEYHE U | COJAEpIKAIIUE CHUCTEMAaTH4yeC | U YMEHUH,
HEO0OXOIUMOTO | € O mepeyHe U | QYHKIHIX OT/EJIbHbIE KHE 3a/laHusl B BUJE
MPUKIAIHOTO | QYHKIUSAX HEO0OX0IUMOT0 | IPOOEIIbI MIPEACTABICHH | PACUETHBIX
1O HEO0OXOIMMOTO | MPUKIATHOTO | IPEJICTABICHU | 51 O IEpEeYHEe U | 3aja4, TECTOBbIE
npukinagHoro | [1O g0 nepeyHe u | QyHKIUSAX 3a/1aHus
10 GYHKITUAX HEe00X0IUMOTO
HEO0OXOMMOT0 | MPUKIAAHOTO
MPUKIIATHOTO I1O
110
YMeTs: ®parmenrapHo | Hecucremarnu | B nenom Cdopmuposan | Bormpocsr aist
- BBIOUpATH € YMEHHE ecKoe YCHEIIHOE, HO | HO€ YMEHUE OLIEHKH 3HAHUU
HE00X0IMMO BBIOMpATh IIPUMEHEHUE cojepxaniee BBIOMpATh 1 YMEHHI,
MIPUKIIATHOE HE00X0IMMO yYMEHUMI OT/EJIbHbIE HE00X0IUMO 3a/laHusl B BUJE
IO B MIPUKJIIATHOE BBIOUpATH poOeITb MPUKJIATHOE pacyeTHBIX
3aBucumoctu | [IO B HE00X0 MO YMEHHE 1O B 3a/1a4, TECTOBBIE
OT pelIaeMoil | 3aBUCHUMOCTH | IPUKIIAIHOE BBIOUpATh 3aBUCUMOCTH | 3aJaHus
3a1auu oT pemaemoit | I1IO B HE00X0IMMO OT peraeMon
3a/1auu 3aBUCUMOCTU | IPUKIIAIHOE 3a/1aun
oT pemaemoit | IIO B
3a/1a4u 3aBUCUMOCTHU
OT pelaeMon
3a/1a4u
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[Inanupyemsle
pe3yJIbTaThI
OCBOCHHUS
KOMIIETEHIUHU
(maaMKaTOpa
JIOCTHKECHUS
KOMIIETCHITUH )

YpOBEHb OCBOEHHUS

«HEYJIOBIETBOPU

TCIIBHO»

«YIOBJIETBOPH
TEJILHO»

«Xopouo»

«OTJIHUYHO»

Orenoynoe
CpeICTBO

Bribupaer npukiagHoe mporpaMMHoOe o0ecTieYeHne

I PEIICHU A KOHKPCTHBIX MPUKJIAAHBIX 3a1a4

3HaTb: ®parmenrtapHo | Henosinbie Cdopmuposan | ChopmupoBan | Bonpocs! aiis
- AJITOPUTMBbI e IPEJICTaBICHU | HbIE, HO HbIE OILICHKHU 3HAaHUI
peuieHus IpescTaBiIeHu | 51 00 cojaepxKanie CHUCTEMAaTH4YeC | U YMEHUH,
MIPUKIIATHBIX e 00 aNropuT™Max OT/IeIbHbIE KHe 3aJjaHus B BUJIE
3a1a4 anropuTMax peueHus poOesIbl MPEJICTAaBICHU | PacueTHBIX
pelieHus HPUKIIATHBIX IpeJCTaBiIeHu | 51 00 3a/1a4, TECTOBBIE
MIPUKIIAIHBIX 3a1a4 100 aIrOpUTMax 3a/1aHus
3a1a4 aIropuT™Max pelieHus
perieHus MPUKIIATHBIX
MPUKIIaTHBIX 3a1a4
3a1a4
YMers: ®parmenrapHo | Hecucrematnu | B nenom Cdopmuposan | Borpocsr qst
- peanus3oBaTh | € yMEHHUE ecKoe YCHEIIHOE, HO | HO€ YMEHHUE OIICHKHU 3HaHUI
AJITOPUTMBI pean3oBaTh IIPUMEHEHHE cojepxaniee peanu3oBaTh 1 YMEHMI,
pelieHus AJIITOPUTMBI YMEHUH OT/IebHbIE AITOPUTMBI 3aJlaHus B BUJIE
MIPUKIIaTHBIX pelieHus pean3oBaTh poOeIIb pelieHus pacueTHBIX
3a/1a4 Ha IIPUKIIATHBIX AJITOPUTMBI YMCHHE IIPUKJIAJHBIX 3aJa4, TECTOBBIE
IIPUKIATHOM 3a/1a4 Ha pelIeHus peann3oBarthb 3aJ1a4 Ha 3aaHus
110 IIPUKIIATHOM IIPUKIIAJHBIX AJITOPUTMBI IIPUKIIATHOM
I10 3a7a4 Ha pelieHus 10
IIPUKIIATHOM IIPUKJIATHBIX
10 3a7a4 Ha
IIPUKIIATHOM
110

YK-10 CiocoOHOCTH 0CYIIEeCTBJIATH MOUCK, KPUTHYECKH aHAJIU3MPOBATH, 000011ATH U
CHCTEMATH3UPOBATH HH(POPMALINIO, HCIIOJIB30BATH CUCTEMHBII MOIXO0/ AJIsl pelIeHust
NMOCTABJEHHBIX 32124

YeTKo OMUCHIBACT COCTAB M CTPYKTYPY TPeOYEeMbIX JaHHBIX U HH(POPMAIIUU, TPAMOTHO PEai3yeT
poriecchl UxX coopa, 00pabOTKHM U UHTEPIPETALIH

3HaTh: ®parmenTtapHo | HenonHble CdopmupoBan | ChopmupoBan | Borpocs! mis
- COCTaB U e IpPEICTaBICHU | HbIE, HO HbIE OLICHKH 3HaHU
CTPYKTYpY NPEJCTAaBICHU | 510 COCTaBE M | CoJepialllue | CUCTEeMaTH4eC | U YMEHHUH,
TpeOyeMBbIX € 0 COCTaBe U | CTPYKType OTJICJIbHBIE Kue 3aJlaHus B BUJIE
JAHHBIX U CTPYKType TpeOyeMbIX po6ebl IPEJCTABICHU | PacUETHBIX
uHpopmanuu | TpeOyeMbIX JAHHBIX U NpPEJICTaBICHU | g0 COCTaBE M | 3ajjay, TECTOBbBIE
a3bika Python | maHHBIX 1 UHpOpMALlUU | 0 COCTaBE U | CTPYKTYype 3aJJaHus
uHpopmanuu | sa3eika Python | ctpyktype TpeOyeMbIX
a3bika Python TpeOyeMbIX JaHHBIX U
JAHHBIX U uHpOopMaLuu
uHpopmanuu | s3bika Python
s3pika Python
YMers: ®parmenrapHo | Hecucrematnu | B nenom Cdopmuposan | Borpocsr mis
- IPaMOTHO € YMEHHE ecKoe YCIIEIIHOE, HO | HO€ YMEHHUE OIICHKH 3HaHHUH
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[Inanupyemsle YpoBeHb OCBOCHUS

pe3yiIbTaThl

OCBOCHHSA
OneHouHoe
KOMIIETCHIIUH |«HEYJOBIIETBOPH| «YyIOBIECTBOPH
«XOPOLIO) COTIIMIHOY CpPEeACTBO

(uHIUKaTOpa TEJILHOY TEJILHOY

JOCTHKEHUS
KOMITIETEHITIH)
peann3oBarthb peann3oBartb pUMEHEHHE coJiepKariee IpPaMOTHO U YMCHHUH,
MPOIECCHl UX | MPOLIECCH X | PEaTn30BaTh OTJICNIbHBIC peann3oBaTh 3aJlaHus B BUJIC
coopa, coopa, IIPOLIECCHI UX | IPOOEIIBI IIPOLIECCHI UX | PacueTHBIX
00paboTKH U 00paboTKH U coopa, YMCHHE coopa, 3aJ1a4, TECTOBBIC
WHTEPIpETAll | MHTEpIpeTany | o0paboTKu U peanu3oBarth 00paboTku u 3aJaHUS
W, UCTIONB3YS | M, UCTIOJIB3YSl | MHTEPIPETAIM | MPOLECCH UX | HHTEPIpeTann
cpeacTBa u cpeacTsa u U, HCNIOJIB3Ysl | cOopa, 1, HCTIOJIb3Ys
METO/IBI SI3bIKA | METOJIbI SI3bIKA | CPENICTBA U 00paboTKu 1 cpeicTBa u

Python

Python

METO/bI A3bIKa

Python

UHTEpIpEeTan
U, HCTIOJIB3Ys
CpeICcTBa U
METO/IBI SI3bIKA

Python

METObI sSA3bIKA

Python

O60CHOBBIBAET CYHTHOCTDH IPOUCXOSIIETO, BBISBISIET 3aKOHOMEPHOCTH, IOHUMAET MIPUPOAY

BapualbeTbHOCTH
3HaTh: ®parmenrapHo | Hemosiaeie Cdopmuposan | ChopmupoBan | Borpocs mis
- IPUPOLY e NPEJCTaBICHU | HbIE, HO HbIE OIICHKHU 3HAHUI
BapuabeIbHOC | MPEJCTaBICHU | 5 O MPUPOJIE coJieprKalue CUCTeMaTh4yec | U yMEHUH,
™ € 0 IpHupojie BapualeIbHOC | OTHEIbHBIE KHe 3aJaHus B BUJIE
BapualenbHOC | TH npoOebI MIPEACTABJICHH | PaCUETHBIX
TH MPEJICTaBICHU | 51 O IPUPOJIE 3aJa4, TECTOBbIE

g 0 IpUpoe BapuabenbHOC | 3aJaHUs

BapuadeIbHOC | TH

TH
YMeTs: ®parmenrapHo | Hecucrtemarnu | B nienom CdopmupoBan | Bompochs! mis
- € yMeHue ecKoe yCIIELTHOE, HO | HOE€ YMEHUE OIICHKHU 3HAHUI
000CHOBBIBAaTh | 0OOCHOBBIBATh | IPUMEHEHHE coieprkaiiee 000CHOBBIBAaTh | U YMEHUH,
CYIIHOCTh CYIIHOCTh YMEHHH OT/IebHbIC CYILIHOCTb 3aaHus B BUJIC
MIPOUCXOJISIIET | MPOUCXOJSIIET | 0O0CHOBBIBATH | MTPOOEIIBI MPOUCXOJISIIET | PACUETHBIX
0, BBISIBUTh 0, BBISIBUTh CYIIHOCTb yMEHHE 0, BBISIBUTH 3aJ1a4, TECTOBbBIE
3aKOHOMEPHOC | 3aKOHOMEPHOC | MPOUCXOJsIer | 00O0OCHOBBIBATh | 3aKOHOMEPHOC | 3aJaHMUs
™ TH 0, BBISIBUTh CYILIHOCTb TH

3aKOHOMEPHOC | MPOUCXOJSIIET
TH 0, BBISIBUTh
3aKOHOMEPHOC
TH

q)OpMyJ'II/IpyCT IMpU3HAK I(J'IaCCI/I(l)I/IKaI_II/II/I, BBIACIIEICT COOTBETCTBYIOIIUEC EMY I'PYHIIBI OAHOPOIHBIX
«O6’LCKTOB», I/II[eHTI/I(l)I/II_II/IpyeT 06].].[1/16 CBOMCTBA 3JIEMEHTOB A3THUX rpyI1inl, OICHUBACT IMOJIHOTY
PE3YyIbTATOB KJIaCCI/I(l)I/IKaI_II/II/I, MOKAa3bIBACT NPUKIIAAHOC HA3HAYCHHUC KJIaCCI/I(I)I/IKaI_II/IOHHBIX TpyImI
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[Lnmanupyemsble YpOBEHb OCBOEHHUS
pe3yabTaThl
OCBOECHUS
OneHouHoe
KOMIIETEHIIMN |«HEYIOBIIETBOPH| «YyIOBJIETBOPU
«XOPOTIIOY «OTJIIHYHOY CpEICTBO
(nHIMKaTOpa TEITHHOY» TETHHOY»
JOCTHIKEHHUS
KOMIIETCHITUH )
3HaTb: ®parmenrtapHo | Henosnbie Cdopmuposan | ChopmupoBan | Bompocsr mis
- IPU3HAKH e NPEJICTABICHH | HBIC, HO HBIC OTICHKH 3HAHUI
KJaccu(UKay | MPEeICTaBICHN | 5 O MPU3HAKaX | COAEpIKaIIne CUCTEeMAaTH4YeC | U yMCHUH,
u € 0 Ipu3HaKax | Kiaccu(uKamy | OTJCIbHBIE KHe 3aJlaHus B BUJIC
KJaccupukany | u poOebI MIPEJICTABICHH | PAaCUETHBIX
" MPEACTABJIICHH | i O IPU3HaKaX | 3a/la4y, TECTOBBIC
s 0 IpU3HaKaxX | KiIacCHU(pUKALM | 3aaHUsI
Kiaccuukany | u
u
YMers: ®parmenrapHo | Hecucrematnu | B nenom Cdopmuposan | Borpocsr qst
- BBIJICTISIT € YMEHHE €CKoe YCTENIHOE, HO | HO€ YMEHHUE OIIEHKH 3HAHUH
COOTBETCTBYIO | BBIJICIISATH MIPUMECHCHHE coJieprkainee BBIJICTISTh W yMEHUH,
e emy COOTBETCTBYIO | YMEHUMU OT/ICTTbHBIC COOTBETCTBYIO | 3aJIaHUS B BUJIC
TPYIIITBI e emMy BBIJICTIATH PO OEITBI e eMy pacueTHBIX
OJTHOPO/THBIX TPYIIITBI COOTBETCTBYIO | YMCHHE TPYIIIIBI 3aJ1a4, TECTOBBIC
«OOBEKTOBY, OJIHOPOJHBIX e eMy BBIJICTIATH OJTHOPOTHBIX 3aJIaHus
UIECHTUDUIHD | KOOBEKTOBY, TPYIIIBI COOTBETCTBYIO | «OOBEKTOBY,
OBaTh 00IIHE UISHTUDUIMD | OTHOPOIHBIX e emy UaeHTUDUIAD
CBOMCTBA oBaTh 00IIHE «OOBEKTOBY, TPYIIIBI 0BaTh 00IIHE
3JIEMEHTOB CBOICTBa UACHTUDULIHUD | OJTHOPOJHBIX CBOICTBa
3THUX TPYIIIL, 3JIEMEHTOB OBaTh 00IIKME | «OOBEKTOBY, AIIEMEHTOB
OIICHUBATh 3THUX TPYIIIL, CBOICTBa UACHTU(DULIMD | TUX TPYII,
MIOJIHOTY OIICHUBATh 3JIEMEHTOB OBaTh O0IIME | OLICHUBATH
pe3yNIbTaToOB MIOJIHOTY 3THUX TPYIIIL, CBOICTBa MOJIHOTY
KJlacCU(pUKay | pe3yabTaToB OIICHUBATh 3JIEMEHTOB pe3yabTaToB
U, TIOKa3bIBaTh | KJIACCHU(PHUKAIM | OJHOTY 3THUX TPYIIIL, KJ1acCU(pUKAIU
MIPUKIAIHOE U, IOKa3bIBaTh | PE3yJIbTaTOB OIICHUBATh U, TIOKa3bIBaTh
Ha3HaYeHUE MIPUKIAIHOE KJIacCU(UKAIM | IOJHOTY MPUKIIATHOE
KJIacCU(UKay | Ha3HAYCHHE U, TIOKa3bIBaTh | Pe3y/IbTaTOB Ha3HaYCHHE
OHHBIX IPyNIl | KJlaccuukamy | MpUKIagHOe KiIaccuukany | Kiaccuduxamnu
OHHBIX TPYNI | HA3HAYCHHE U, TIOKa3bIBaTh | OHHBIX TPYIII
KJIacCU(PHUKAIM | TPUKIATHOE
OHHBIX TPYNIN | HA3HAYCHHE
Kiaccudukanu
OHHBIX T'PYIII

I'pamMOTHO, JIOTHYHO, APTYMEHTHPOBAHO (POPMUPYET COOCTBEHHBIE CYXI€HUS U OlleHKU. OTIndaeT
(baxThl OT MHEHUH, MHTEPIIPETALN, OLIEHOK U T.J. B PACCYXACHUSAX JPYTrUX YYACTHUKOB JEATEIbHOCTH

3HaThb:
- OTJIMYHS
(bakTOB OT
MHEHUI,
UHTEpIIpeTa
1N U

®parmMeHTapHO
e
IIPEICTaBICHU
€ 00 OTIINYHAX
(baxkToB OT
MHEHUI,

Henomnnelie
Mpe/ICTaBICHH
1 00 OTIIHYHUIX
¢daxToB OT
MHEHUH,
WHTEPIIPETAIH

CdopmupoBan
HbBIE, HO
coepxariue
OT/ICTIbHBIC
pooebI
Ipe/ICTaBICHU

CdopmupoBan
HEIE
CHCTEMAaTHYEC
KHE
Npe/CTaBICHU
1 00 OTIIMYHAX

Bomnpocsr s
OIICHKH 3HaHUH
U YMEHWI,
3aJIaHus B BUJE
pacyeTHBIX
3aJa4, TECTOBEIC
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[Inanupyemsle

YpOBEHb OCBOEHHUS

pe3yJIbTaThI
OCBOCHHUS
OneHouHoe
KOMIIETCHIIUU |HEYAOBJIETBOPHU| «YIAOBJIETBOPHU
«XOPOLLOY «OTIUYHOY CPEICTBO
(maaMKaTOpa TEJIHLHO TEJIBLHO»
JOCTHOKCHUSI
KOMIIETCHITUH )
OLIEHOK WHTEPOpPETay | W U OLEHOK s 00 OTIUYHUAX | PaKToOB OT 3a1aHUs
1 U OLIEHOK ¢dakToB OT MHEHUH,
MHEHUU, HHTEPIPETALA
MHTEPIpETay | ¥ U OUEHOK
U 1 OIIEHOK
YMers: ®parmenrapHo | Hecucrematnu | B nenom Cdopmuposan | Borpocsr qst
- € YMEHHE €CKO€ YMEHHME | YCHENIHOE, HO | HOE YMEHHE OLICHKW 3HAHUU
dbopmupoBath | popmupoBaTh | GOpMHpPOBATH | COAEpIKAIIEE dbopMupoBaTh | U YMEHUH,
COOCTBEHHBIE | COOCTBEHHBIE | COOCTBEHHBIE | OT/ACIIbHbBIC COOCTBEHHBIE | 3aJ]aHUs B BUJIC
CY)KJICHUS U CYXKJICHUS U CYXKJICHUS U npoOebI CYXKJICHUS U pacyYeTHBIX
OLICHKH, OLICHKH, OLICHKH, YMEHHE OLICHKHU, 3a7a4, TECTOBBIE
OTJINYaTh OTJINYaTh OTJINYaTh dbopMupoBaTh | OTIMYATH 3aJaHus
(bakTel OT (bakThl OT (daxThl OT coOcTBEeHHbIE | (aKThl OT
MHEHUH, MHEHUH, MHEHUH, CYXJICHHUS U MHEHUH,
WHTEPIpETaIy | HHTEPIpPETalld | HUHTEPIPETAIH | OLICHKH, HWHTEpIpeTaIu
H, OIICHOK #, OIICHOK #, OIICHOK OTJINYATh 1, OLICHOK
(bakThI OT
MHCHUH,
WHTEpIpeTau
1, OIICHOK
ApPryMEeHTHPOBAHO U JIOTUYHO IIPEJICTABIIIET CBOKO TOUKY 3PEHUS ITOCPEACTBOM U HA OCHOBE CUCTEMHOTO
ONMCaHUs
3HaTh: ®parmenrapHo | Hemosinbie CdopmupoBan | ChopmupoBan | Borpocsr mis
- OCHOBHbIE e IIPEACTABICHU | HbIE, HO HbIE OLIEHKH 3HAaHUU
MIPUHLIUTIBI Mpe/ICTaBiIeHu | 51 00 OCHOBHBIX | COJIEpIKalue CHUCTEMAaTH4yec | U YMEHUH,
CUCTEMHOTO € 00 OCHOBHBIX | IPUHIIMUIIAX OT/EJIbHbIE KHE 3a/laHusl B BUJE
OIMCaHUs MPUHLUTIAX CUCTEMHOI'0 poOeIb MIPEACTABIICHU | PaCUETHBIX
CUCTEMHOTO ONIMCaHUs IpEeJICTaBICHU | 51 0 00 3a/1a4, TECTOBBIE
ONMCaHUs s 00 OCHOBHBIX | OCHOBHBIX 3a/1aHus
MPUHIUIIAX MPUHLHUIIAX
CHUCTEMHOI'0 CHUCTEMHOI'0
ONMCaHUs ONMCaHUs
YMeTs: ®parmenrapHo | Hecucremarnu | B nenom Cdopmuposan | Borpocsr pist
- IPEJICTAaBUTh | € YMEHUE €CKO€ YMEHHME | YCHEIIHOE, HO | HO€ YMEHHUE OLIEHKH 3HAaHUU
CBOIO TOUKY MPEACTaBUTh MIPEICTaBUTh cojepxaniee MPEACTABUTH 1 YMEHHI,
3peHus CBOIO TOUKY CBOIO TOUKY OTHEIbHBIE CBOIO TOUKY 3a/laHusl B BUJE
MOCPEJCTBOM | 3pEHUs 3peHus poOeITbI 3peHus pacyeTHBIX
U CUCTEMHOI'O | IIOCPEICTBOM | IIOCPEACTBOM | YMEHHUE MOCPEIACTBOM U | 3a71a4, TECTOBBIE
OIIMCAHUSA Y CUCTEMHOI'O | M CUCTEMHOIO | MIPEACTABUTH CHUCTEMHOT0 3a/laHus
ONMCaHUs ONMCaHUs CBOIO TOUKY ONMCaHUs
3peHus
MOCPEACTBOM
U CUCTEMHOTO
ONMCaHUs
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7. 2. Bonpocsl 115l OLEHKH 3HAHUH U YMEHHU I, XapaKTepu3youuXx (popMupoOBaHue
KOMIIeTCH LM I

ludp
KOMIIETECHIMH

Bomnpocsr

IIpaBUIBHBIN OTBET

YK-4

1. Kakue 4uCciIoBbIE TUIIBI JAaHHBIX HUCIIOJIB3YKOTCA B

Python?

int, float, u complex

2. Kakoit orneparop HCIIOJIb3YETCS U1
KOHKaTeHAILlMU CTPOK B si3bIke Python, 3amaHHbIX 10
00e CTOpPOHBI OT onepaTopa’?

+

3. Kak 3amaercsi omepaTop IMOBTOPEHHS B S3BIKE
Python, koTopelii 00BEAMHSIET HECKOJBKO KOTIHIA
OJIHOM U TOM e CTPOKHU?

4. Moxer nu uMs nepeMeHHON B s3bike Python
coJiepKaTh poOebI?

HET

5. Moxer nu uMms nepemMeHHOW B s3bike Python
COJIep’KaTh CUMBOJI HU)KHETO MOAYepKUBaHus?

Ja

6. Kakast marematnueckast pyHkuus B si3pike Python
MOXXET OBbITh HCIOJIb30BaHA JUISI HAXOXACHUS
ocTaTka OT JeJdeHHsl (B TOM YHUCIE JUIsl YUCENl C
TIJIABAOIIECH TOYKOM)?

fmod()

7. Kakast MmaremaTuueckast pyHkuus B si3bike Python
MOXKET OBIThb MCIIOJIb30BaHA ISl HAaXOXKICHUS
3HaueHus ex?

exp()

8. MoxeTt nu ObITh MHJCKC CIHUCKa B si3bIKe Python
OTPHUIATEIbHBIM?

Ja

9. Kakyto QyHKIIMIO HYXHO HCIIOJIb30BaTh, YTOOBI
MEPEBECTU CTPOKY, COJEPKAIIYIO IBOUYHBIN KOJI, B
1IeJI0€ Yncyo B si3bike Python?

int()

10. 3HaueHWe HHAEKCA TIEPBOrO dJEMEHTa B
KopTexe B si3bike Python?

0

YK-10

11. Kakyro OnOIMOTEKY HE00X0IUMO
HCIO0JIb30BATh, /Ul TOTO YTOOBI MOJIYYUTh JOCTYII K
MOJTyJI10, HarucaHHoMy Ha Python u3 C

Python/C API

12. B (aiiie ¢ KakuM pacIIUpEeHUEM HAXOIATCS
JTUPEKTOPHH JUIsl Torcka Moyseit Python?

pth

13. Kak Ha3pIBaeTCs HWHTETPUPOBAHHBIM HAOOP
KOMIIOHEHTOB ¥ HMHCTPYMEHTOB,  KOTOPBIA
MPEJOCTABISIET TOTOBOE pEIICHHE IS PEIICHUS
OTIpEJICIICHHOM 3a1a4uu B si3bike Python?

dpeltMBOpK

14. Kak 3anuceiBaercst B Python, mycroii onepatop?

pass

14.C nomomipto  KakoW  (QYHKIUMM  MOXHO
MIOCMOTPETh BCE METO/bI U aTpUOYThI, CBA3aHHBIE C
ornpeieneHHbIM 00bekToM B Python?

dir()

15.Kak Ha3piBaeTcs KOJJICKIMS MOMAYIEH WU
GyHKIMM, MpeAHa3sHAuYeHHBIX AJIS WCHOJIb30BaHUS

ApyrumMu  npuioxkeHusaMm?  JlaHHas — KoJUIEKLUS
COJICPKHUT HAOOP TOTOBBIX PEIICHUH TS Pa3TUUHBIX
3ajady = M obecrieunBaeT  (YHKIMOHAIBHOCTD,

Bbubnaunoreka
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KOTOPYKO ~ MOXHO  MCIOJb30BaTb B  CBOEM
NPUJIOKEHHH.

16. Kak Ha3bIBaeTCa MEXaHU3M, KOTOPBIH 1103BOJISIET | BupryansHoe
co3JaBaTb  M30JIMPOBAHHBIE  OKPY)KEHHS  JJIS | OKpY)KEHUE

YCTaHOBKH M UCTIOJIb30BaHUs makeToB Python?

17. Kak Ha3bIBaeTCcsi MHCTPYMEHT, KOTOpbIH | MeHemKkep nakeToB

MO3BOJISIET YIIPABIISATh YCTAHOBKOW, OOHOBJICHHEM U
ylajcHrueM OMOIIMOTEK M 3aBUCUMOCTEH B TIPOEKTaxX
Ha si3b1ke Python?

18.Kak Ha3pIBaeTCsl MNPUIIOKEHHE, €CIM B HEM | MHUKpOMpOIECCOpHOE

Kbl MPOLIECC UMEET CBOM COOCTBEHHBIN HAOOp
pecypcoB, BKJIIOYas MaMsiTh, OTKPBIThIE (hailibl,
CETEeBbIE COEIUMHEHUS M JIpyru€ CHUCTEMHbIE
pecypcbi?

19. Kak Ha3pBaeTcsi NpPUJIOKEHHE, €CId B HEM | MHOIronoToyHoe

HCECKOJIbKO IIOTOKOB BBIIIOJHAKOTCA B paMKax
0JTHOTO Tporiecca?

20.Kakass BcTpoeHHass (yukius  Bo3spamiaer | globals()

CJIOBApb, coJiep KAl BCE ria00aabHbIC
TepeMEeHHbIe, JIOCTYIHbIE B TEKyIIeH o01acTu
BHJIMMOCTH B si3bike Python?

7.3. [IpakTHKO-OpMEeHTUPOBAHHbIE 32/IaHUS

[Mudp
KOMIIETECHI[MH

[IpakTHKO-OpUEHTUPOBAHHbBIE 3aJaHHS

[IpaBunbHbBIN
OTBET

YK-4

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

Kakoro Tuma 3Ha4eHHe MPUMET MIepeMEHHast | pu
MEePBBIX TPEX UTEPALUIX UKIA?

int

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

Kakoro Trma 3HaueHie MPUMET IepeMeHHas | 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 IHMKIE MPHU
HAX0XJACHUU 3HAYCHUS IepeMEeHHOH A

Cymma

4. Jlana yclioBHasi HHCTPYKIIUS
if Yenosue:
bnox uncmpyxyuii 1

Henonnoe
BETBJICHUE
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else:
brok uncmpyxkyuu 2

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

5. Hammmure omepatop CpaBHEHHsS JABYX OIIEpaHIOB Ha
HEpPaBEHCTBO B si3bike Python

6.Kakoe 3HaueHuss nOJXy4uTCs, €ciau npeodpa3oBath | 1
JOTHYECKYI0 TIEPEMEHHYIO, UMEIOIIYI0 3Ha4YeHHue 1rue K
tuiy int B si3pike Python?
7. Kakoe 3HaveHHUs MOJy4HuTCs, eciam mpeodpasosarts | 0
JIOTHYECKYI0 TIEPEeMEHHYI0, MMEIOIYI0 3HaueHue False k
Ty int B si3pike Python?
8. Hanmmmre Ha3zBaHWe (QYHKIIMH, KOTOpas CKpbIBaeTcs | Sign
I0/1 3HAKOM «?»
2x) =1, eciu x>0,
2(X) = -1, ecu x <0,
2(x)=0, ecm x = 0.
9. Kakoro tuma OymeT 3Ha4yeHue, eciu pazgenuth aBa | float
3HaveHus Thna iNt (23bIk mporpaMmupoBanus Python)?
YK-10 10. Pe3ysnbraT paboThl IporpamMMsbl Ha si3bike Python: 6
def factorial(n):
res=1
foriinrange(1, n + 1):
res *=i
return res
print(factorial(3))
11. PesynbraT paboTsl IporpaMMsl Ha si3bike Python: 5
def max(a, b):
ifa>h:
return a
else:
return b
print(max(3, 5))
12. Pe3ynbraT paboThl pOrpaMMsbl Ha si3bike Python: 5
def max(a, b):
ifa>b:
return a
else:
return b
def max3(a, b, ¢):
return max(max(a, b), c)
print(max3(3, 5, 4))
13. Pe3ynbraT paboThl IporpaMmbl Ha si3bike Python: 6

def max(*a):
res = a[0]
for val in a[1:]:
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if val > res:
res = val
return res

print(max(6, 5, 4))

14. Pe3ynbraT paboThl IpOorpamMMbl Ha si3bike Python:
def f():

global a

a=1

print(a)

a=0
f0)

15. Kak Ha3piBaeTcsi mpHeM, KOTOPBIH HCIOJIb3YETCS B
MIOAIIPOrpaMMe JaHHOM ITPOrpaMMBbl, HAITMCAHHOM Ha A3BIKE

Python:

def factorial(n):
ifn==0:
return 1
else:
return n * factorial(n - 1)

print(factorial(5))

Pexypcus

16. PesynbraT paboThl Ko/1a Ha s3b1ke Python:
sum = lambda a, b:a +b

print(sum(4, 5))

17. PesynbraT paboThl K0Ja Ha s3b1ke Python:
a=1[[1, 2, 3], [4, 5, 6]]

b =a[0]

print(b)

[1, 2, 3]

18. PesynbraT paboThl KoJa 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 +=al[i][i]
print(s)

45

7.4. TecTbl

HIudp TecroBble 3agaHus IIpaBunbHBII
KOMIIETEHIINH OTBET
YK-4 1. PaBubl mu mHOXKecTBa A = {1,2,3} uB={3,2,3,1}? 2

1. He paBHbI

2. PaBHBI

3. Bropoe MHOXkecTBO 00JIbIlIE TIEPBOTO
4. IlepBoe MHOECTBO 00JIbIIIE BTOPOTO
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2 Kakue omeparuu JUisl [eJIbIX YMCeT BO3BPAIAIOT
BemecTBeHHoe uucio (float) B si3pike Python?

3. Kakas maremaTtnueckasi yHKIUS MOXKET OBbITh
WCIIOJIb30BaHA JIJIsl HAX0XKICHHS OCTAaTKa OT JCICHUS ( B TOM
YHCIIe JIUIsl YMCeI C IJIaBaroleii Toukoii) B si3bike Python?

1. fmod()
2. factorial()
3. fabs()
4. frexp()

4. Komanpa print (11 % 3), Hanmcannas Ha si3pike Python,
BBIJIACT pE3yJbTaT:

1.3
2.2
3. 3.6666666666666665

5. Uro mokakeT JaHHBIA KOJ (A3bIK MpoTrpaMMHUpoBaHusi Py-
thon)?
for i in range(5):
ifi%2==0:
continue
print(i)

1.ommbKy
2Yucmal, 3ub
3Yucna2u4
4.Yucna 1u 3

6. Uemy Oyner paBHa nepeMeHHas 0 mociie BBITOJHEHUS
[IporpamMMmbl, HalTUCAHHOW Ha s13b1ke Python?

a=10

b=3

b=allb

d=a%(b-2)

1.3
2.1
3.10
4.0

YK-10

7. CkoJIbKO OMOIHOTEK MOYKHO HMIIOPTHPOBATH B OJIUH MTPOEKT
B s3bIKe Python?

1. He Gosee 5

2. He 6oiee 3

3. He 6o1ee 10

4. HeorpaHu4eHHOE KOJUYECTBO
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8. UTo mOKa)eT 3TOT KOJI, HalMCaHHbIN Ha s3bike Python? 4
for j in 'Hi! I'm mister Robert'":
ifj=="1"
print("Haiineno")
break
else:
print ("T'otoBo")

1 Omubky B KO1E

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

4. "Haiineno"

9. Kakas ¢pyHK1MS BBIBOJUT YTO-TMOO HA KOHCOJIb B sI3bIKE PY- 3
thon?

1. out()
2. write()
3. print()
4. log()
10. Kakas OubnmnoTeka oTBeyaeT 3a Bpems B si3bike Python? 2

1. clock

2. time

3. localtime
11. Kak moy4uTh JaHHBIC OT MMOJIb30BaTENs B s13bike Python? 2

1. Ucnonb3oBath meTo readLine()
2. Ucnonb3oBaTh MeTo 1 input()

3. Ucnons3oBath MeTo get()

4. Ucnonb3oBaTh MeToa read()

12. Yto Oyzner moka3aHo B pe3ysibTaTe JCHCTBUS MPOTPAMMBI, 3
HaIKMCaHHOMU Ha s13b1Ke Python?
name = "John"

print('"Hi, %s' % name)

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

8.IlepeyeHb OCHOBHOII U JONMOJTHUTEJIbHOH Y4eOHOM JIMTEPATYPbl, HEOOXOAUMOM
JJIS. OCBOCHUS TUCUHMILIMHBI

OcHoBHas auTEpaTypa

1. I'ypukos, C. P. OCHOBBI adropuTMH3aIlMd U TporpaMMmupoBanus Ha Python :
yaebnoe nocodue / C. P. 'ypukoB. — Mocksa : UTHOPA-M, 2022. — 343 ¢. — (Bricmiee
oOpa3oBaHue: bakanaBpuar). — ObC ZNANIUM.com. - URL:

https://znanium.com/catalog/product/1356003 (nata oo6pamenus: 15.08.2023).
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2. XKyxkos, P. A. A3bix nporpammupoBanus Python: npaktukym : yue6HOe mocodue
/ P.A. XKykoB. — Mocksa : UHOPA-M, 2023. — 216 c. + [lon. marepuansl [ DIEKTPOHHBIN
pecypcl]. — (Bricuiee oOpaszoBaHue: bakanaBpuar). — DOl
10.12737/textbook_5ch5ca35aaa7f5.89424805. - ISBN 978-5-16-016971-2. - Tekct :
anekrponnbiii. - URL: https://znanium.com/catalog/product/1915716 (mara oOGpaieHus:
15.08.2023).

JJonosHuTENBHAS JJUTEPATYPa

3. Makkunnau, Y. Python u amanu3 panubix. IlepBuuynas oOpaGoTka AaHHBIX C
npumeHeHueM pandas, NumPy u Jupiter / Y. Makkunuu ; nep. A. A. CiauHkuHa. - 3-e u3f. -
Mockga : JIMK Ilpecc, 2023. - 536 c. - ISBN 978-5-93700-174-0. - TekcT : 3ne€KTPOHHBIH. -
URL.: https://znanium.ru/catalog/product/2150530.

4. 4. Cammepdunba, M. Python na npaktuke. Co3nanue Ka4ueCTBEHHBIX TPOrPAMM C
UCIIOJIb30BaHUEM Mapajuiesin3ma, OUOIMOTEeK M MAaTTEPHOB : MpakTUyeckoe nocobdbue / M.
Cammepduiibg ; mep. ¢ anri. A. A. CiauHkuHa. - 2-e u3a. - Mocksa : JIMK Ilpecc, 2023. -
340 c. - ISBN 978-5-89818-322-6. - Tekcr : onekrtponHbii. - URL:
https://znanium.com/catalog/product/2102609.

9.IlepevyeHb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHUKAITMOHHOM CEeTH
«HTEepHET», HEOOXOAUMBIX /IJIsl OCBOCHMS JUCHUIINHbBI

1. Pylru 1.0.9 [OnexTpoHHBIM pecypc]: caldT. - Pexxum gocryna:

https: //pypi. python. org/pypi/pylru

2. Python Data Analysis Library [Dnextponusiit pecypc]: caiit. - Pesxum goctymna:
http: //pandas. pydata. org/

3. Python Documentation [Dnextponnsiii pecypc]: caitt. - Pexxum moctyma: http:
//python. org/doc/

4, Python Standard Library [DnextponHsbIil pecypc]: caiiT. - Pexxum mocryna:
https://docs.python.org/2/librarv/

5. Scikit-learn Machine Learning in Python [DnextponHslii pecypc]: caifr. -
Pexxum moctyna: http://scikit-leam.org

6.  OdunmansHbii caiiT mpoaykra https://www.python.org/

7. Tlopran ®unancoBoro yauBepcuteta http://www.fa.ru/

8. Karamor xypcoB Murepuner Yuupepcurera Mupopmanuonusix Texnomoruii
http://www.intuit.ru/

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

11.  The Python Standard Library //

https: //docs.python.org/3/library/index.html.

12.  SciPy /I http://docs.scipy.org/doc/scipy/reference/

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

14.  DnextponHas oubiroreka @urancoBoro yausepcurera (Ob) http://elib.fa.ru/

15.  DnextponHo-6mOMmMoreyHas cuctema BOOK.RU http://www.book.ru

16. DneKTpOHHO-OMONMOTEUHass  cucTeMa  «YHHBEpPCUTETCKass  OuOiamoTeka
OHJIAMH» http://biblioclub.ru/

17. DnexTpoHHO-OMOIMoTeyHas cucreMa Znanium http://www.znanium.com
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https://docs.python.org/3/tutorial/index.html
https://docs.python.org/3/tutorial/index.html
https://docs.python.org/3/tutorial/index.html
https://docs.python.org/3/library/index.html
https://docs.python.org/3/library/index.html
http://docs.scipy.org/doc/scipy/reference/
http://docs.scipy.org/doc/scipy/reference/
http://docs.scipy.org/doc/numpy/user/index.html
http://docs.scipy.org/doc/numpy/user/index.html
http://elib.fa.ru/
http://www.book.ru/
http://biblioclub.ru/
http://www.znanium.com/

18.  DieKkTpoHHO-OMOMMOTEUHAs cucTeMa u3atTenscTsa «FOPAUTy https://urait.ru/

19. DOnexTpoHHO-OMOIMOTEYHAs cucrema U3J1aTeNbCTBA [Ipocnekt
http://ebs.prospekt.org/books
20.  DneKTpOHHO-OUOIMOTeUHAs cucreMa U3/1aTeNIbCTBA «JlaHb»

https://e.lanbook.com/

21. DnexTpoHHas ounobamorexa HN3naTenbckoro oMa «I"peOEHHUKOBY
https://grebennikon.ru/

22. Jlenosas onnaitH-OnoimoTeka Alpina Digital http://lib.alpinadigital.ru/

23. Hayunas snextponHast oudnanoreka eLibrary.ru http://elibrary.ru

24.  HaumonanbHas snexkTpoHHas oubauoteka hllp:i r6.pdp"

25. ®dwunaHcoBas CHpaBOYHAs cucreMa «DUHAHCOBBIH JTUPEKTOP»
http://www.1fd.ru/

26. Pecypchl MH(MOPMAIMOHHO-aHAIMTUYECKOTO areHTCTBa 10  (DMHAHCOBBIM
peiakam Cbonds.ru https://cbonds.ru/

27.  CITIAPK https://spark-interfax.ru/

28.  Academic Reference http://ar.cnki.net/ ACADREF

29.  Bank Focus http://library.fa.ru/resource.asp?id=527

30. [TIlaker 6a3 mannbix komnanuun EBSCO Publishing, kpynHeiiero arperaropa
HAaYYHBIX PECYpPCOB BEAYIIMX M31aTesIbcTB Mupa http://search.ebscohost.com

31. DrekTpoHHbIe MPOAYKTHI u3aatenabcTBa Elsevier http://www.sciencedirect.com

32. Emerald: Management eJournal Portfolio https://www.emerald.com/insight/

33. HudopmanmonHo-ananuTryeckas 6a3a ganasix EMIS Global

https://www.emis.com/php/companies/overview/index

34. PedeparuBHas 0aza JTAHHBIX o MaTeMaTHKe MathSciNET
https://mathscinet.ams.org/mathscinet/

35. Oxford Scholarship Online https://oxford.universitypressscholarship.com/

36. Komneknus Hay4HbIX KYpHAJIOB Oxford University Press
https://academic.oup.com/journals/

37. ProQuest: ba3a manubix Business Ebook Subscription ma mmatdopme Ebook
Central https://search.proquest.com/

38.  ProQuest Dissertations & Theses A&I https://search.proguest.com/

39. Dbaza JTAHHBIX RUSLANA KOMITAaHUU Bureau van Dijk
https://ruslana.bvdep.com/

40.  Scopus https://www.scopus.com

41. DnekTpoHHas KOJUICKIMS KHHUT wu3AaTenbcTBa Springer: Springer eBooks
http://link.springer.com/

42.  WurepaktuBHas puHaHCOBas MH(GOPMAIIMOHHAS cucTeMa Kommanuu Bloomberg

43. Cuctema Thomson Reuters Eikon

44.  Web of Science http://apps.webofknowledge.com

10.MeToanyeckue yKazaHus 151 00y4AOIIMXCH M0 OCBOCHUI0 TUCHUIIHHBI

JleKIMOHHBIE 3aHATUSI MPOBOJATCS B COOTBETCTBUHM C TEMAaTUYECKUM ILJIAHOM, MPHU
M3JI0KEHUU MaTepuana PeKOMEHIYETCS HUCIOJIb30BaTh Mpe3eHTanuu B cpeae PowerPoint
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nporpaMmublid koa u3 Jupyter Notebook u ¢parmMeHTBl MeyaTHBIX MAaTE€pUANOB IO TEME
JIEKLUU.

B Xo/1e MHTepaKTUBHBIX 3aHATHH ClEAYyeT IPOBOAUTH Pa300pP KOHKPETHBIX PUMEPOB
nporpaMmHoro kona u3 Jupyter Notebook.

[Ipy HM3ydyeHHH TEOPETUYECKOr0 MaTepHaa HEOOXOAMMO OMHUPAThCs Ha padbouyro
MpPOrpaMMy JUCHUILIMHBI U JUTEPATYPY U3 OCHOBHOT'O CIIUCKA.

Kpome sToro marepuaia Heo0X0auMO akKTUBHO paboTaTh ¢ MIHTepHET-UCTOUHUKAMU
U MOCOOUSMH JIPYTUX aBTOPOB, NOMOTAIOIIMMU YCBOUTH MaTepHUall OTAEIbHBIX pa3JieioB
MIPOTPaMMBL.

[IpakTueckue 3aHATUS TPOBOATCS IO CIEAYIOIIEH cXxeMe:

CTryneHTbl B WHIWBUAYAJIbHOM PEXKHUME BBIMOJHSAIOT 33JlaHUS B KOMIBIOTEPHOM
kiacce. CyliecTBYIOT JIBE OCHOBHBIX (pOpMBbI 3ajlaHuii. B mepBom ciydae BceM CTyleHTaM
npeIaratoTcsl OJIMHaKOBbIE UCXO/IHbIE JaHHbIE. [locie BhINoHEeHNs 3alaHUi ycTpauBaeTcs
o0CyXXJIeHHE PE3yNIbTATOB B (pOpME TEMAaTUUECKON JUCKycCUU. Bo BTOpoM cityuae Kaxaomy
U3 CTYJEHTOB IIpeajiaraeTcsi MHAUBUyalbHOE 3a7aHue. B 3ToM ciydae mocie BbIIIOJTHEHUS
3aJlaHus OpraHu3yeTcss paboTa B Tpynmax: KaKIbli W3 CTYIEHTOB aHAIM3UPYeT U
KPUTHUYECKH OILICHUBACT WJIM K€ HHTEPIPETUPYET PE3YJbTAThl OJHOTO WM HECKOJbKHX
YJICHOB TPYIIIBI.

KoHnTponbHas paboTa BBITIOIHAETCS CTYI€HTAMH WHIWBUIYAIBHO U CAMOCTOSITEIBHO
BO BHeayauTOpHOe Bpemsi. Kaxknplii u3 CTyIeHTOB BBIOMpaeT 00JacTb dKOHOMHYECKHUX
3HaHWM, N1 KOTOPOHM MOXXHO HaWTH JaHHBIE IS aHallu3a B CBOOOJHBIX HMCTOYHHUKAX,
BBIIBUTAET MPENOIOKEHUS O HATMYUU CKPBITHIX 3aKOHOMEPHOCTEN B OTOOPAHHBIX TaHHBIX,
oTpeJieNsieT BU 3TUX 3aKOHOMEPHOCTEH, BEIOMPAET COOTBETCTBYIOIINE MHCTPYMEHTAIbHBIC
CPEACTBA MHTEIUIEKTYaIbHOTO aHAJIU3a JIaHHBIX, OCYIIECTBISET MMOMCK 3aKOHOMEPHOCTEN U
J€aeT BBIBOJABI IO BO3MOYKHOCTH IPUMEHEHHS METOJIOB HHTEIIEKTYaJIbHOTO aHalu3a
JTAHHBIX B U30paHHON 00JIaCTH.

TemaTnka KOHTPOJIBHON pabOTHI COOTBETCTBYET COJEP)KAHHUIO JAUCIHUIUIMHBI, |
ONpeIEIAeTCS MPENOIaABATEIIEM.

OO611Me TTOJIOYKEHHUS TI0 BBITTOJIHEHUIO KOHTPOJIBHOUW pabOThI

KonTtponpHas paboTa Mo AUCHMILIMHE «AJTOPUTMBI U CTPYKTYPBI TaHHBIX B S3BIKE
Python» mpennasHaueHa i TPOBEPKU  CTENEHU YCBOGHHUS CTYJIEHTAMU MPONIECHHOTO
Marepuana 1o JaHHON AUCIUILIUNHE.

KontponsHas paboTa  BBINOJHSETCS MOCIAE  MPOCIYHIMBAHHUS  CTyAEHTaMU
JIEKIIMOHHOTO Kypca MO JUCHUIUIMHE U UX CaMOCTOSTENBbHON paboThl ¢ pEKOMEH/I0BaHHON
npernojaBarenaeM yueOHol nuTepatrypoil. KoHTponbHas paboTa IOKHA MOKa3aTh, YTO €€
aBTOp OCBOWII (DyHIaMEHTATbHBIC 3HAHUS B 00JIACTH IPOrPaMMHUPOBaHUs Ha s3bike Python.

KontponbHas paboTa HOCUT IPAKTUYECKUI XapaKTep U JAeT JOMOJHUTEIbHBIA OIbBIT
CaMOCTOSITETILHOM pa0OThl HAJ BHIODAHHOW TEMOW, 3aKIIOYAIONIMICA B MOA00pe
HEOOXOMMMOW  JUTEpaTypbl, MHUCHMEHHOM HW3JIOKCHUM  MaTepuajia Ha  OCHOBE
cUCTEMAaTH3aluHl, O0O0OIIEHUU, KPUTUUYECKOM aHalu3e M3y4eHHOro Marepuajia U yMEHUU
peleHns MPakTUYeCKUX 3a7au.

KontponbHas paboTa 10KHA BKJIIOYATh CIAEAYIONIUE CTPYKTYPHBIEC SJIEMEHTHI:

BBEJICHUE;

3a/1a4u, pelIeHNe KOTOPBIX TPeOyeT HanrcaHue NporpaMMHOro Koja Ha sizbike Python
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3aKJIIOUYCHUCE;

CIHCOK HCIOJIb30BaHHBIX HCTOYHUKOB.

Bo BBeneHun 000CHOBBIBAETCSI aKTYaJbHOCTh TeMbl pa0OThI, ONMPEAESIOTCS LETu U
3a7Ja4u.

Pemenue 3anau, TpeOyromux GUHAHCOBBIX BBIUUCICHUH, JOJIKHO COJIEPKATh:

YCJIOBUE 3aJlaHU,

nepevYeHb BBOJIUMBIX YCIOBHBIX 0003HAUYEHUI;

IpUMEHSEMbIC I pacuera (GopMyIIbl;

porpaMMHBIN KOJT .Ha s3bike Python

B 3akiroueHun nenar0TCsa OCHOBHBIE BBIBOJIBI IO U3YYEHHOU TEME.

Cnucox uH(POPMAITMOHHBIX HCTOYHUKOB JOJDKEH CcoOJepkaTh HE MeHee 5S-7
HauMMCHOBaHMH.

B Meroanueckux ykazaHUSIX MO JUCIHUIUIMHE «AJTOPUTMBI U CTPYKTYpPHI JaHHBIX B
s3bike Python»» mpeacrtaBnenst 10 BapuaHTOB KOHTpOJIBHBIX pador. Homep Bapuanta
KOHTPOJIbHOW pabOThl yCTaHABIMBAECTCS B COOTBETCTBUU C TMOCIEIHEW Iudpoil HOMmepa
3a4E€THOM KHMIKKHU.

Breimonnennass u  odopmiieHHass B COOTBETCTBHU C TpeOOBaHUAMH Kadeapsl
«MatemaTtuka U nHpOpMaTHKa» KOHTPOJIbHASA paboTa MPHUKpPEIIsieTcss B HHOOPMAIIMOHHO-
00pa3zoBaTeILHOM TOpTaJIe JJIsl TPOBEPKHU MPETIOABATEIICM.

11. llepeyeHb MHGOPMANMOHHBIX TEXHOJIOT U, HCTIOJIB3yeMbIX NP OCYIECTBJICHUH
0o0pa30BaTeJIbHOI0 Mpouecca Mo IUCHMILINHE, BKJOYAas INepedyeHb He00XO0AUMOro
NPOrpaMMHOro odecnedyeHusi 1 HHPOPMALUMOHHBIX CIIPABOYHBIX CHCTEM

11.1 Komniexm nuyeH3uoHH020 nPOCPaAMMHO20 0becnedeHus:
1. OC Astra Linux,

2. LibreOffice
3. AatuBupyc Kaspersky

11.2. CospemenHule npogpeccuonanvHvle 6a3zvl OGHHBIX U UHDOPMAYUOHHBIE CNPABOYUHbLE
cucmembvl

1. Nudbopmarmonno-obpazoBarenbubiil nopran @uHyHHBEpcUTeTa. http:
/Iportal. ufrf.ru
2. OnextponHas >HIMKIoNeaus http://ru.wikipedia.or.q/wiki/Wiki

3. Cucrema  koMmIUiekCcHOTO  packpeitus uHpopmarnuu «CKPUH»

http://www.skrin.ru/

4, OnextporHo-ombmmoteunas cuctema BOOK.RU http://www.book.ru

d. DNEeKTPOHHO-OMOMMOTeUHAasT  CHCTeMa  «YHUBEPCUTETCKas  OmOImoTeka
OHJIAMH» http://biblioclub.ru/

6. DICKTPOHHO-OMONIMOTEYHAasT  cucTeMa  Znanium
http://www.znanium.com.

1. DneKkTpoHHO-0nbnoTeuHas cucreMa «Jlanby» http://e.lanbook.com.

8. DrnekTpoHHO-0MbIMoTedHas cucreMa «tOpaiit» www.biblio-online.ru.
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9. ObC  «EagmHoe okHO gmocTyma K oOpa3oBaTeibHBIM  pecypcam»
http://window.edu.ru.

11.3 Cepmugpuyupoeanmuvie npocpammuwvle U annapammvie cpeocmsea 3auumsl UHGopmayuu

He npenycmotpensl

Kaxnpiii  oOywaromuiics B~ TeYeHHME  Bcero  o0ydeHMs:  oOecreyuBaeTcs
WH/IMBHUIYaJIbHBIM HEOTPAaHWYCHHBIM JOCTYIIOM K 3JIEKTPOHHO-OMONIMOTEYHON CUCTeME H
ANEKTPOHHON  MH(}OpManmoHHO-00pa3oBaTenbHOl cpene  KpacHomapckoro — ¢uimana
OHUHAHCOBOTO YHUBEPCHUTETA.

OnexTpoHHas HHPOpMAITMOHHO-00pa3oBaTeIbHast cpeia OUHAHCOBOTO YHUBEPCHUTETA
o0ecreynBaer:

— JOCTYHn K y4eOHBIM IUTaHaM, pabOYMM MporpaMMaM AWCHUIUINH, MPAaKTHK, K
yKa3aHUSM OJJICKTPOHHBIX OHOJMOTEUHBIX CHUCTEM M DJICKTPOHHBIM 00pa30BaTEIHHBIM
pecypcaM, yKa3zaHHBIM B paboumx mnporpammax. [lo mucrumnimae «KopropaTuBHbIe
uHdopmanronnsie cuctemMbl Ha 0aze 1C [peanpustue» B MOII npencraBieHsl cleayonme
BUI6I THPOPMAITMOHHBIX PECYPCOB:

- aHHOTAIH TUCITUTUIHHEI,

- BUJICOJICKITNH;;

- MYJIbTUMEIUHHBIC IPE3ESHTAINH 110 BCEM TeMaM Kypca; - MEeTOINICCKHI

MaTcpHall:
- pa60tme IMporpaMmbl JUCHUIIIINHBI.
Hcrounuk -https://portal.fa.ru/Catalog?Menuld=Catalog
- dbukcanuio xoaa 00pa3oBaTEIBHOrO MpOIlecca, Pe3yabTaTOB MPOMEKYTOUHON
aTTeCTalluu,

— TPOBEJICHUE BCEX BHJIOB 3aHATHH, MPOIEAYpP OIEHKH PEe3yIbTaTOB OOy4YeHUS,
peanusaiusi KOTOPhIX OCYIIECTBIISECTCA C IPUMEHEHUEM IJIEKTPOHHOTO 00YyUYCHHUSI.

12. Onucanue MaTepPHaJIbLHO-TEXHUYECKOM 0a3bl, HEe00X0AUMOM IS
OCylleCTBJIeHHsI 00pa30BaTEeJIBLHOI0 MPoLecca Mo AUCIUIINHE

MarepuanbHO-TeXHUYECKast 0a3a Kpacnomapckoro  ¢unmana  duHAHCOBOTO
YHUBEPCUTETA COOTBETCTBYET JECMCTBYIOIIMM MPOTHUBOMIOKAPHBIM MpaBUIaM M HOpMawm,
o0OecrieynBaeT TMPOBEACHUE BCEX BUIOB JTUCHUIUIMHAPHOW W MEXKIUCHUTLTHHAPHOU
MOATOTOBKHM, TMPAKTUYECKOW ¢ HAYYHO- HCCIEI0BATENbCKOM paboT oOyuaromuxcs,
MPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM.

OOpa3zoBaTenbHBI  MPOIECC 00ECTeunBaeTCsl  CIENUATBHBIME  TTOMEIICHUSIMH,
KOTOpbIE€ MPEACTABISAIOT COO0M ayIUTOPUU IJIA MPOBEACHUS 3aHSITUN JICKIIMOHHOIO THIIA,
3aHIATHH CEMUHAPCKOTO THUMA, J1abOopaTOpHBIX padOT, BBITIOJIHEHUS KYPCOBBIX padoT,
IPYIIOBBIX U MHAMBUIYAJIbHBIX KOHCYJbTAIMM, TEKYHIEr0 KOHTPOJISI U MPOMEKYTOUHOM
aTTeCTallii, TOMEIICHUs IJI1 CaMOCTOSITEIbHOM pPabOThl CTYAEHTOB M TMOMEUICHUS JIs
XpaHeHUus U NPOPUIAKTUIECKOI0 00CTYKUBAHUS Y4eOHOTO 000pYA0BaHUSI.

CnenuanbHble MOMEUIEHUS YKOMILUIEKTOBAHbI CIEIUATU3UPOBAHHON MEOENbl0 U
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TEXHUYECKUMHU CpEACTBAMU OOy4YeHUs, OO0ECHeuyHBAIOUMMHU MpEeACTaBICHUE Y4eOHOU
uH(popMauu 00IbIION ayIUTOPUH, IEMOHCTPALIMOHHBIM 000PYA0OBaHUEM.

[lomemennst a8 caMOCTOATENBHOM  paboThl  OOy4YalOIIMXCA  OCHAIECHBI
KOMITBIOTEPHOU TEXHUKOM, oOecneyuBaronieid AocTyn K ceTd WHTepHeT U 3JIeKTPOHHOM
nHopManmonHo-oopazoBarenbHoil  cpene KpacHomapckoro ¢unuana @DuUHAHCOBOTO
YHUBEPCHUTETA.

[Ipu u3zyyeHum meopemuyeckoeo wmatTepuasa HEOOXOAMMO ONMUPATHCA Ha
pabouyro NporpaMMy AUCHUIUIMHBI U JIUTEPATYPy U3 OCHOBHOTO CIIHCKA.

Kpome »storo marepuana HeoOXoAuMO akTHBHO pabortaTth ¢ WHTepHET-
HUCTOYHUKAMHU W MOCOOUAMM JAPYTMX aBTOPOB, NMOMOTAIOUIMMHU YCBOUTH Marepual
OTJEIBHBIX Pa3/IesIOB MIPOTrPAMMEBI.
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