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1.

2.

HHUPYEMBbIX Pe3yJIbTATOB 00y4YeHNsI 10 JUCHUTIIHHE

HaumenoBanue IMCHUININHBI
Hucuunnuna 51.0.02.07 «AITOpUTMBI M CTPYKTYPBI JaHHBIX B si3bIke Python»

HepequL IVIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUSA Oﬁpa3OBaTeJILHOﬁ nmpo-
IrpaMMBbI (nepequL KOMHeTeHHHﬁ) C YKa3aHUEeM UHAUKATOPOB UX JOCTUMKCHUS U IJIa-

JucruminHa « AJITOPUTMBI U CTPYKTYPBI JaHHBIX B si3bike Python» obecnieunBaeT uH-
cTpyMeHTapuii hopmupoBanus ciaeayoomux komnerenuuii: YK-4, YK-10.

Kon Pe3ynbraTbl 00yueHust (yMeHHs M 3HA-
KOMIIe- Hauvenopanne | HHAHKATOPLI 10CTHACHHS HHS$1), COOTHECEHHbIE ¢ HHANKATOPOM
KOMIeTeHIUH KOMIIeTeHI[UH
TEHIUH AOCTHKEHUS] KOMIIeTEHIINH
YK-4 CrniocobHocTtb uc- | 1. Mcronb3yeT OCHOBHbIE 3HaTh OCHOBHBIE METO/IbI MOTY4EHUS,
MOJIb30BATh IPU- | METOJIBI U CPEACTBA MOIyYe- | MPEACTABICHHS, XPAaHEHUS 1 00pabOTKH
KJIaJIHO€ IIPO- HUS, IPEJICTABICHMS], Xpa- JTAaHHBIX Ha A3bIKE IPOTrPAMMHUPOBAHMS
rpaMMHOE o0ec- HEHHsI U 00pabOTKH J1aH- Python.
IIeYeHHe MIPU pe- | HbIX. YMeTb NpUMEHSATh OCHOBHBIE METO/IbI 10-
nieHuu npodeccu- JyYeHUs, IPEICTABICHUS, XpaHEHHS U
OHAJIbHBIX 33Ja4 00pabOTKM JaHHBIX HA NPAKTUKE, HC-
MIOJIB3YSI CPENICTBA U METO/BI sI3bIKa PYy-
thon.
2. JleMOHCTpUpYET Blaje- 3HaTh NiepedeHb U PYHKIIMH OCHOBHBIX
HUe Mpo(hecCHOHATBHBIMU MAKeTOB CPEACTB Pa3pabOTKU MPOrPaMM.
MaKeTaMy MPUKJIAHBIX TPO- | YMETh BBINOIHATH pa3paboTKy U OTIAAKY
rpamm. MPUKIIAJHBIX IPOTPAMM, UCHOJIb3YsI UH-
TErpUPOBAHHAS cpejia pa3paboTKH.
3. BeiOupaet Heo0X0AUMO 3HaTh nepedeHb U QyHKIMHU HE00X01u-
NPUKIIAJHOE TPOrpaMMHOE | MOTO npukiagHoro [10.
o0ecrieyeHre B 3aBUCHMO- YMeThb BEIOUpaeT He0OOXOAMMO MPHUKIA-
CTH OT penIaeMou 3aa4du. Hoe [1O B 3aBHCUMOCTH OT periaemMon 3a-
Jlauu.
4. Vicnonp3yeT MpUKIagHOe | 3HATh alTOPUTMBI PEIICHUS PUKITATHBIX
nporpaMMHoe oOecrieueHue | 3aj1ad
JUTSL PeIICHNsT KOHKPETHBIX | YMETh pealln30BaTh alrOPUTMBI PEIICHHS
NPUKJIAJIHBIX 33/1a4. NPUKJIAJIHBIX 33/1a4 Ha npukiagHoM T10.
YK-10 | CnocobHOCTB 1. YeTko onuchIBaeT COcTaB | 3HATh COCTaB U CTPYKTYpY TpeOyeMbIX

OCYILECTBIIATH IO-
WCK, KPUTHYECKH
aHaJIU3UPOBATh,
0000111aTh U CH-
CTEMaTU3UPOBATH
uH(popMalio, uc-
MOJIE30BaTh CH-
CTEMHBII TOAXO0JT
JUTSL pelleHus To-
CTaBJICHHBIX 3a7a4

U CTPYKTYpY TpeOyeMbIX
JIAaHHBIX U UH(POpMaIUH,
IPaMOTHO peajn3yeT Mpo-
1ecchl ux coopa, 00padboTKH
U MHTEPIIPETALUH.

JAHHBIX ¥ uH(popMaluu si3bika Python
YMeTh rpaMOTHO peaTi30BaTh MPOIECCHI
ux coopa, 00pabOTKU 1 HHTEPIPETALINY,
WCIIOJIB3YS CPEJICTBA M METOJIBI SI3bIKA
Python

2. O0OOCHOBBIBAET CYIIHOCTh
MIPOUCXOISIETO, BBISBIISET
3aKOHOMEPHOCTH, IOHUMAET
IPUPOTY BapraOeITbHOCTH.

3HaTh NMPUPOAY BapUaOEIbHOCTH.
YMeTb 000CHOBBIBATH CYIITHOCTH IPOMC-
XOJIAILET0, BHISIBUTH 3aKOHOMEPHOCTH.

3. ®opmynupyeT nmpu3HaK
KJIacCH(HUKAINH, BBLACIICT

3HaTh MPU3HAKHU KJIACCH(PHUKAIUN
YMETh BBIIEIATh COOTBETCTBYIOIINE EMY




COOTBETCTBYIOILIUE EMY
TPYIIIBI OJHOPOIHBIX «00B-
eKTOBY», UJCHTU(UIPYET
o0IIIMe CBOWCTBA IIEMEHTOB
3THUX TPYII, OLICHUBACT
HOJIHOTY PE3yJbTaToOB KJlac-
CU(UKAIMH, TTOKA3bIBACT
NPUKIIaJHOEC HA3HAYCHUE
KJIACCU(UKAIMOHHBIX

IpyMIL.

IPYNIBI OTHOPOJHBIX «OOBEKTOBY, UICH-
TAQUITUPOBATH OOIIME CBOMCTBA DJIEMEH-
TOB 3TUX I'PYIII, OOCHHUBATD IMOJIHOTY pC-
3yJIBTATOB KilacCU(UKAIIUH, TOKA3bIBATh

MPUKIIAJHOE HA3HAYCHUE KJIaCCH(PHUKAIIH-
OHHBIX TPYIIIL.

4. I'paMOTHO, JIOTUYHO, ap-
I'YMEHTHPOBaHO (OpMUPYET
COOCTBEHHBIE CYKJIEHUS U
ouieHKU. OTanyaet (HakTel
OT MHEHUH, UHTEpIIpETa-
LIMH, OLIEHOK U T.J. B pac-
CYXKIEHUSIX JPYTUX y4yacT-
HUKOB JESITEIbHOCTH.

3Hath OTIIMYKs (PAKTOB OT MHEHUI1, WH-
TepIrpeTanuil U OLIEHOK

Ymerb hopMupoBaTh COOCTBEHHBIE CYXK-
JICHUS U OLICHKH, OTINYaTh (PaKThl OT
MHEHHW, THTEPIPETALNMI, OLEHOK.

5. ApryMeHTHpOBaHO U JIO-
T'MYHO IPEACTABISIET CBOIO
TOUYKY 3pEHUS IOCPEICTBOM
U Ha OCHOBE CUCTEMHOI0
OIMuCaHus.

3HaTh OCHOBHbIE PUHIUIIBI CUCTEMHOIO
OIMCaHus

YMeTb NpeCTaBUTh CBOKO TOUKY 3PEHHUS
IIOCPEICTBOM U CUCTEMHOI'O OIIUCAHUS.

3.MecTO AUCUMILNIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuunirHa « AJITOpUTMBI M CTPYKTYpPBI JaHHBIX B si3bIke Python» oTHOCHTCA K IUKITY
MaTE€MaTUKU U MH(POPMATUKH 0053aTeIbHOM YacTH MO HampaBiieHHIo moaAroToBku: 38.03.05
busnec-undopmaruka, npopuis «Ludpoas Tpancpopmaiys ynpasieHus OusHecom» (04-
Has popma oOydeHus).

4.00beM TUCHUILIMHBI B 32a49€THBIX eIMHUIIAX H B AKAJeMHYECKUX Yacax ¢ Bblje-
JIeHHeM 00beMa ayJAuTOPHOI (JIEeKIIUU, CEMHUHAPBI) U CAMOCTOSITEJIbHOI padoThI 00y4a-
IOLIUXCA

Buj yuyeonoii pa6orsl mo | Bcero (B 3/en. u Cemectp 1 (B wacax) | Cemectp 2 (B 4acax)
AMCUUILIMHE yacax)
Obwas Tpyr0eMKOCTS | ¢ 3au.ef. / 216 yac. 3/108 uac. 3/108 uac.
TV CIIATUTHHBI
Konrakrtnas pabora - 68 34 34
AyIUTOpHBIE 3aHATHS
Jlexnun 32 16 16
CeMuHapbl, IpaKTUYECKUE 36 18 18
3aHATUS
CamocrosrenbHas pabora 148 74 74




B cemectpe 112 74 38

Kontpo:b 36 36
Bupa npomexytoynou
3a4eT, K3aMEeH 3ayeT 9K3aMeH
aTTecTaluu
KonTposibHbie

Bun Texymiero KoHTpois Kountponbhas pabora | KonrtponbHas paborta

paboThI

5.Conep:xanne JUCHUILUIMHBI, CTPYKTYPHPOBAHHOE IO TeMaM (pa3aeJiaM) IMCIU-
IUIMHBI C YKa3aHUEM X 00beMOB (B aKaJleMUYeCKHUX YaCaX) U BUAOB YUEOHbIX 3aHATHH

5.1.Conepskanue JTUCUUIJINHBI

Tema 1. BBenenue B nporpammupoBanue Ha Python

O6mas naopmanus o s3eike Python. Mcropus si3pika nporpaMMUpoOBaHus, €0 CBA3b
C IpYTUMHU SI3bIKaMHU MIPOrPaMMHUPOBAaHUS, pacpocTpaHeHHOCTh Python u ocHOBHBIE Cdepbl
€ro NpuMeHeHHs1. 3HAaKOMCTBO C MEPBBIMU IIpuMepamu kojia Ha Python. @unocodus Python.

bazoBas unpopmanus o s3sike Python. OcHoBHBIE TUIIBI JaHHBIX. OCHOBHBIE YUCIIO-
BbIE TUIIbI IaHHBIX U ONlEpallMy HaJ HUMU. MaTemMaTuueckue onepaiu HaJl YUCIOBbIMU TH-
namu JaHHbIX. [IpeoOpa3zoBanue TUIOB naHHBIX. [lepemenHbie U criennduka nx 00bABICHHUS.
Crartuueckas u JuHamudeckas Tunuzanusa. PaboTa ¢ nmepeMeHHbIMU. Y TIpaBiIeHUE NaMsAThIO
u coopka mycopa B Python. UMeHOBaHUE NTepeMEHHBIX.

PaboTa co cTpokamu: co3gaHue CTPOK, CHeluaibHble CUMBOJIBI. MHIEeKcHUpoBaHUE
CTpPOK, MOJy4YeHue cpe30B cTpok. OCHOBHBIE (DyHKLUHU JJ1s1 pabOThI CO cTpokaMu. BeiBog Ha
sKpaH (pabota ¢ pyHKIuMen print) U popMaTupoBaHue CTPOK. PaznmuyHbie moaxoasl K popma-
TUPOBAHUIO CTPOK, (popmaTupoBanHue ¢ nomoulpto f- ctpok. Pacimmpennoe hopmaTtrpoBanue
B Python.

Tema 2. YnpapJjsironue KOHCTPYKINH, CIUCKH U KOPTEXKH

VYmpasastomue KoHCTpyKiuu B Python. ByneB tum: o0bsiBienue u oneparuu. Onepa-
i cpaBHeHus B Python. YcnoBuwie omeparopsl B Python. Peammsarnus 3amaum case B
Python.

[Mukner B Python: while, for. Crnemuduka muxior B Python. ®yHkumu range u
enumerate 1 UX UCIOJIb30BaHUE B [IUKJIAX.

Cnucku u xoprexku B Python. Cnenunduka cnvickoB u ux ornuuue ot MmaccuBoB. Co-
3IaHUE CIHMCKA, ONIEPUPOBAHUE BJIIOKEHHBIMH CITUCKAMH, KOIMPOBAHUE CIIUCKOB, ONEPALINH
HaJ| CIIMCKaMU: UHJIEKCAIUs U CPe3bl; U3MEHEHUE CMHCKA; MOUCK, COPTUPOBKA U 00XOJT; U3-
MeHeHue crucka. Koprexu B Python: cunTakcuc, cnennduka nucrnonb30BaHuUs.

Tema 3. CiioBapu, MHOKECTBA U BbIPAKEHUSI-TEHEPATOPbI

Cnoapu Python. CnoBapu: cemMaHTHKa, CHHTAKCHUC CO3/IaHusl, ONEpaluy HaJl CIOBa-
psiMU, TIepedOp FITEMEHTOB CIIOBAPSL.

MmuoxectBa B Python. MHOecTBa: ceMaHTHKA, CHHTAKCUC CO3JaHMsI, ONepaliiy HaJl
clIoBapsiMu, repedop sneMeHToB cioBaps. Crnennduka onepanunii ¢ MHOXkecTBamu B Python.



Bripaxxenusi-reneparopsl B Python. BripaxkeHus-reHepaTopsl i COUCKOB: CEMaH-
THKa U cuHTaKkcuc. [Ipumep: 3amaya npuBeAeHUs Cucka K "miockoMy " BUy. BeipakeHus-
TE€HEpaTOPHI JUIs1 MHOXKECTB U ciioBapei. Kencrsl nenonp30Banus U NPOU3BOAUTEIILHOCTD pe-
LIEHUW C UCTIOJIb30BAHUEM BBIPA)KECHUN-TEHEPATOPOB.

Tema 4. @DyHkuuu

Oynkiuu B Python: o6mas cemantuka. Co3nanue QyHKIIMU U ee BbI30B. Pacmonoxe-
Hue onpeeneHnit yHkiui. AHonumHbie pyHkiuu B Python. HeoOsi3aTenbable mapameTpbl
(GyHKIMIA 1 cOMOCTaBIeHUE MO KiItouaM. Bo3BpallleHre HeCKOJIbKUX 3HAYeHUH U3 (PYHKITUH.
PacnakoBka 1 3amakoBka mapaMeTpoB GyHKIMU. AHHOTAIMU U JTOKYMEHTHpOBaHUE (yHK-
1uit. ['moOanpHbIe U TOKaJIbHBIE IEPEMEHHBIE.

Tema 5. Pabora ¢ ¢gaitsiamu 1 00pad0TKa HCKJIIOYUTEIbHBIX CUTYyallU

O6paboTtka uckiaoueHut B Python: kelcel s ucnosib3oBanus. UHcTpykius try ...
except ... else ... finally. Knaccer BctpoeHHBIX nckimoueHud. Co31aHue MOIb30BaTEIbCKIX
uckmoueHn. Mactpykiusa assert.

Pabota c daitnamu B Python. Konnenuus ¢aitna B coBpeMennbix OC u A3bIkax mpo-
rpamMmupoBanus. Onepamuu ¢ (aitnamu: OTKphITHE/3aKphITHE (Paiiina, YTEHUE W 3alucH U
JIpyrue METOJBI Jisl padoThl ¢ (aitmamu. UHcTpykius with ... as U ee UCHoab30BaHUE IS
¢aiinos.

Coxpanenne 00beKTOB B (haiis1 ¢ momotrsio Moayis pickle u shelve. Monyns CSV.

Tema 6. Moayiu u nmaketsbl

Moaynu u maketsl B Python: mojaxos K CTpyKTypHUpOBaHUIO TTPOTPAMMHOTO KOJa C
MOMOIILI0 MOTyJIel u akeToB. CuHTakcuc ummnopTtupoBanus B Python. Co3ganue u pabota
c naketamu B Python. [ToBTopHas 3arpy3ka MojyJiei.

Hanucanue u 3amyck ckpuntoB Ha Python. YcranoBka moayneit u3 riodaibHOro pe-
MO3UTapHs.

Tema 7. BBeeHue B 00b€KTHO-OPHEHTHPOBAHHOE POrPAMMHUPOBaHUE

[Ipeanoceuiku u uctopus nossieruss OOIL. O6bexTs! u kiaccel B OOIL. Tpuniummbt
u ocHoBHbBIEe MexaHn3Mbl OOII. Jloruka paboThl aOCTpaKIUy, HHKATICYJISIITNHN, HACTEI0OBAHMS
U osimMopdu3ma.

Python kak 0OBEKTHO-OPUEHTUPOBAHHBIN S3BIK MPOrpaMMupoBaHus. ba3oBeie B03-
moxkHoctu OOII B Python: co3manue kiraccoB u 00HEKTOB; HACAEAOBAaHUE M TTOJIMMOPPHU3M;
bynkums super(); mpoBepKa MPUHAIJICIKHOCTH K Kiaccy. bazoBeie Tumbl B Python.

Tema 8. O0beKTHO-OpHEHTHPOBAHHOE NPOorpamMmupoBanue B Python

MeTo/bl KJIaCCOB U CTaTUYECKHUE MepeMeHHbIe U MeTo bl B Python. Ympasnenue no-
CTymnoM K atpuOyTam kiacca B Python. /lunamudeckue onepanuu ¢ arpuObyTtaMu U UHTPO-
crekius B Python. Mcnonb3oBanue crienuaabHBIX METOAOB ISl PACIIMPEHHOTO (DYHKITHO-
HaJla MMoJIb30BaTEILCKUX KiIacCOB. Kelic mocTpoeHus nepapxum Kiaccos.



Tema 9. BBenenue B pyHKIIHOHAIBbHOE IPOrPAMMMPOBAHHE

[lapagurmbl 1 UAMOMBI TPOTPAMMHUPOBAHUS, 00IIAs KOHUENIUSA (PYHKIIMOHATHHOTO
nporpammupoBanusi. OyHKIIMOHATBHBIE SI3bIKH IPOTPAMMUPOBAHUS.

OyHkuMK "TpaxaaHe MmepBoro kiacca", GyHKUIMU BBICHIETO TMOPSAKA, 3aMbIKAHUS,
byskiun 6e3 no6ouHbIX 3PPEeKTOB, pEeKypCHsi, XBOCTOBas peKypcus. Hemsmensemble CTpyK-
Typbl AaHHBIX. TMOMBI, pacripocTpaHEHHbIE B PYHKIIMOHAIBHBIX SI3bIKaX MpOrpaMMHpPOBa-
HUS: UTEPATOPBI, TIOCIIEI0BATEIBHOCTH, JICHUBBIE BEIUNCIICHUS, COIIOCTaBIEHUE C 00Pa3IoM,
MOHA/IB.

OnemMeHThl (QyHKIMOHAJIBHOTO IporpamMmmupoBanus B Python: ¢yHkium - rpaxnane
IEPBOI0 KJlacca; Ii100aJbHbIe U JOKaJIbHbIE IepeMeHHble B Python; Bio)keHHbIE PyHKIIMM U
3aMbIkaHus B Python.

Hexopatopsl B Python: ncnionb3oBanue u co3ganne COOCTBEHHBIX I€KOPATOPOB.

Tema 10. ®yHKkuuoHajabHOe MporpaMmuposanue B Python

[Toxxom: map, filter, reduce. Peanmsamnus ¢pynkmuii map, filter, reduce 8 Python.
Urepatopsl B Python, nrepupyemsrii Tun nanusix. Moy itertools.
QOYHKIMU-TEHEPATOPbI U BhIpaXeHus-reHeparopsl B Python.

Tema 11 CTpyKTYpHI JaHHBIX: MACCUBBI, CTEKH, 04epeIH, CIIMCKH.

BBeneHne B aHaIu3 CIOKHOCTH aIrOPUTMOB.

MaccuBbl 1 UX oTiu4re oT cnuckoB B Python. Jlunamudeckue MaccuBbl, CII0OKHOCTh
orepanuii paboThl ¢ TMHAMUYECKUMH MaCCUBaMHU.

Crek, onepanuu co crekoM. Peammsanuu creka. Odepens, onepanuu ¢ ouepeanto. Pe-
anu3anus ouepeau. CBsi3HbIE CIUCKH, BAPUAHTHI CBA3aHHBIX CIIMCKOB.

Tema 12. ANropuTmMsbl NOMCKA U COPTHUPOBKH

ITouck B crnmckax/maccuBax, OuHapHbIi mouck. COpTUPOBKA U €€ MCIOJIb30BaHUE B
MPUKJIAAHBIX 3a]a4ax.

[IpocThie METOBI COPTUPOBKHU: OOMEHHBIE COPTUPOBKHU (C pa3IMUHBIMU BapUALIUSIMU);
COPTHPOBKA BHIOOPOM (M3BICYECHUEM ); COPTUPOBKA BKIIFOUCHUEM (BCTaBKaMHu ).

OddexTuBHBIE METOABI COPTUPOBKU: OBICTpasi COpTUPOBKa; copTupoBka lllenna; cop-
TUpOBKA causiHueM. CpaBHEHHE Pa3IMYHBbIX COPTUPOBOK.



5.2.Y4eOHO-TEMATHYECKHUH MJIAH

prI[OCMKOCTL B Jacax

Haumenosanue AyauTopHas padora ®opMbI TEKYLIET0
Ne ni/m| Tem (pa3jaesioB) O6mast. | Texun Cemunapsni, (CamMocTosiTe b KOHTPOJIfA
AUCHUILIUHBI |Bcero R ;Hq D nu npakTudeckne, Hasi padora ycneBaeMoCTH
o 3aHATHSA
CamocTosiTeTbHOE pe-
Beenenue B npo- HICHHE 33]1a4 (Iporpam
1. rpaMMHupoBaHue L6 4 2 2 12 porp
MUPOBaHUE), BHICTYILIE-
Ha Python
HUE Ha CEMUHApE
Ypasisromuye CamocrosTenbHOe pe-
KOHCTPYKLIUU HIeHue 3aja4 (mporpam-
> pykumu, | o 5 5 4 12 nau (mporp
CIIUCKH M KOp- MUPOBaHNE), BRICTYILJIC-
TEXKU HUE Ha CEMUHApe
CnoBapu, MHO- CamocTosiTeTbHOE pe-
PKECTBA U BbIpa- [IeHHe 3a]1a4 (Iporpam-
3, P& e |4 2 2 12 Aa (porp
KCHUSI-TeHEpa- MUPOBaHNE) BBICTYILIC-
TOPBI HUE Ha CEMUHApe
CamMocTosTenbHOE pe-
HICHHUE 33]1a4 (TIporpam-
4 Dymcm 20 B A 4 12 Aas (mporp
MUPOBaHUE), BHICTYILJIE-
HUE Ha CEMUHApE
PaboTa c daii-
CaMocCTOsITeTEHOE pe-
Jamu u oopa- [IeHue 3aa4 (mporpam
5. 00TKa UCKITIOYH- |16 4 2 2 12 porp
MUPOBaHUE), BHICTYILIIE-
TEIHHBIX CHTYya-
. HUE Ha CEMUHApe
1002058
CaMocCTOsITeThHOE pe-
Moy [IeHHe 3a71a4 (Iporpam-
6. Ay 22 8 sl 14 aas (porp
MaKeThI MUPOBaHNE), BRICTYILIC-
HUE Ha CEMUHApe
Wtoro 3a 2
108 (34 16 18 74 KontponbHas pabota
ceMecTp
Brenenue B 00b- CaMOCTOSITENTEHOE pe-
- CKTHO-OPHEHTH- |, 5 4 5 > 6 [IeHHe 3a7a4 (Iporpam-
' [pOBaHHOE MPO- MUPOBaHUE), BHICTYILIIE-
rpaMMHUPOBaHUE HUE Ha CEMUHApE
OOBEKTHO-OpH- CamocTosITeTbHOE pe-
5 CHTHPOBAHHOE |, o 4 5 > 6 [IeHHe 33714 (IIporpam-
' [IpOorpaMMHUpOBa- MUPOBaHUE), BBICTYILIE-
Hue B Python HUE Ha CEMUHApE
Brenenue B
CamocTosITETbHOE pe-
(byHKuOHANEHO [eHue 3a/1a4 (mporpam
9. 10 @ 2 2 6 Potb
MUPOBaHUE), BHICTYILIE-
[IPOrpaMMUPOBA
HUE Ha CEMUHape
HUe
DyHKIIMOHAIBHO
10. . YHKH 14 8 4 4 6 CamMocTosTenbHOE pe-




IpOrpaMMHpOBa [IeHHe 337124 (Iporpam-
uue B Python MHUPOBAHHE), BHICTYTLIE-
HUE Ha CEMUHApE
CTpyKTypbl JaH- CaMOCTOSITENTLHOE pe-
11 HBIX:  Mac- 14 4 4 6 [eHue 3a1a4 (mporpam-
CHBBI, CTEKH, MHUPOBaHHKE), BHICTYTLIC-
OuYepeiu, CIIUCKU HUE Ha CEMUHApE
CamocTosTelIbHOE pe-
AJITCOPUTMBI
12 [MOUCKA U 14 2 4 8 IICHHE 3314 (IpOrpaM-
' MHUPOBAHHKE), BHICTYTLIC-
COPTHPOBKH
HUE Ha CEMUHApE
KoHTpoib 36 36
HToro 3a 2 cemectp 108 (34 16 18 74 KonTposipHas padora
B 1eniom o 216 |68 32 36 148 KoHTposbHbIe paboThI
TTMCHIATUTAHE
Toro B % 100 31 A7 53 69
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5.3.ConepkaHue CeMMHAPOB, MPAKTHYECKUX 3aHATHI

HanMeHoBaHHe TeM

IlepeyeHb BONIPOCOB JIAA 00CY:KI€HUSI HA CEMU-
HAPCKHUX, IPAKTHYECKHX 3aHATHIX, PEKOMEH/TY-

®opMbI NIPOBEICHNS

(pa3nesioB) N
e — emMble HCTOYHUKH U3 Pas/ie/oB 8, 9 (yka3piBa- 3aHATHH
eTcs pa3jiesl M NOPSIKOBbIi HOMepP HCTOYHUKA)
BBenenue B VYcranoka Python, ycranoska quctpubytuBa | MHIUBHIyalIbHOE BBIIOJI-
nporpammupoBanue | Anaconda. PaboTa B MHTEpaKTHBHOM PeXXHME | HCHUE 3aJJaHUi, TPYIIIIOBON
Ha Python uHTepnpeTaropa. IHTepakTuBHas 000104Ka pa300p pe3yabTaToB BbI-

IPython notebook: mpuHIHITEI PabOTHI U TIPHIME-
HCHUSI.
Pexomenayemas nuteparypa: 8 (1,2); 9 (1-4)

TOJTHEeHUS 3aJIaHui (HE Me-
Hee 30% BpemMeHU Ha UH-
TEPAKTHBHBIC TEXHOJIOTHH)

2. Yupapidmouue
KOHCTPYKIIUH,
CITUCKH M KOPTEKHU

bazoBble uncIOBbIE TUIIBI, CTPOKH, CITUCKH, CIIO-
BapH, IIepeMEHHbIE, 0a30BbIC ONIEPATOPHI.

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

WNHauBuayanbHOE BBINOJ-
HEHME 33/IaHUH, TPYIIIIOBOU
pa3bop pe3yabTaToOB BhI-
MOJTHEHUS 3a/laHui (HEe Me-
Hee 30% BpemMeHU Ha UH-
TEPAKTUBHBIC TEXHOJIOTHH)

3.CnoBapu, MHOXKeE-
CTBa U BBIPOKCHUS

MmuoxectBa B Python. MuoecTBa: ceMaHTHKa,
CHUHTAKCHUC CO3/aHMs, Ollepaliy HaJ| CJIIOBa-

NuauBuiyansHOE BBINOJ-

reHepaTopsl psimu, iepedop 3r1eMeHToB ciaoBaps. Crienu- HEHHE 3aJJaHUi, TPyIIIOBOM
¢uka oneparuii ¢ MHOXecTBamu B Python. Bel- | pa36op pe3ysibTaTtoB BbI-
paxeHus-renepatopsl B Python. BeipakeHusi- | monHeHus 3a1anuii (He Me-
TeHEPATOPHI JUIsl CIIUCKOB: CEMAaHTHUKA U Hee 30% BpeMeHHU Ha UH-
CHUHTAKCHUC. TEPaKTUBHBIE TEXHOJIOTHH)
Pexomennyemast iureparypa: 8 (1, 2); 9 (1-4)

4. ®yHKUUN Co3znanue ¢pyHKuui, 0061acTh BUAUMOCTH Tiepe- | MHAMBHyanbHOE BBINOJ-

MEHHOM, Nepeiaya apryMeHTOB B (DYHKIIHIO.
JlsmOna- pyHKIUH.

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

HEHME 33/IaHUH, TPYIIIIOBOM
pa3b0p pe3yabTaTOB BbI-
MOJTHEHUS 3a/laHui (HEe Me-
Hee 30% BpeMeHHU Ha UH-
TEpPaKTUBHBIE TEXHOJIOTHH)

5. Pabora c daii-
JamMH 1 00paboTka
UCKJTFOUUTENbHBIX
CUTYyalHil

Hckmouenus. UHCTpykuus try... except... else...
finally. Knaccer BcTpoenHbIx uckitoueHuid. Co-
3J1aHK€ MOJIb30BATENbCKUX UCKITIOYeHnH. 1H-
CTpyKIus assert.

Pabora ¢ ¢aitnamu B Python, oneparuu ¢ daii-
JaMH: OTKpBITHE/3aKpbITHE (aiisia, yTEHUE U 3a-
MUCH U JIPYTHE METOABI Ut paboThI ¢ daitnamu.
Wucrpykims With ... as u ee ucnosbp30BaHue st
¢aiinos.

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

NuauBuayanbHOE BBINOJ-
HEHME 33/IaHUH, TPYIIIIOBOU
pa3b0p pe3yabTaTOB BbI-
MTOJTHEHUS 3a/IaHui (HEe Me-
Hee 30% BpeMeHU Ha UH-
TEPAKTUBHBIC TEXHOJIOTHH )
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6. Moaynu u
HaKeThI

YCeTpoiCcTBO MOyJIEH U ITAKETOB, HHCTPYK-
uu import u from. Coszpanne co6¢TBEH-
HBIX MOJYJICH U ITAKETOB.

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

NunuBuayansHOE BHITIOTHEHHE
3a/IaHMi, TPYIIIIOBON pa3doop pe-
3yJIbTaTOB BHITIOJIHEHUS 3a/1a-
Hul (He meHee 30% BpeMeHHU Ha
WHTEPAKTHUBHBIC TEXHOJIOTHUHN)

7. Beenenue B
00BEKTHO-OPHUEH-
THPOBAHHOE MPO-
rpaMMHUPOBAHUE

basossie Bo3moxxuoctr OOIT B Python: co-
3[IaHHE KIJIACCOB M 0OBEKTOB; HACIIEOBAHHE
u nosmmopusm; byukmus super().

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

NunuBuayanbHOE BRIMOJHEHUE
3a/IaHM, TPYIIIIOBON pa3dop pe-
3yJIbTaTOB BHITIOJIHEHUS 3a/1a-
Huil (He meHee 30% BpeMeHU Ha
WHTEPAKTUBHBIE TEXHOJIOTHH)

8.00BEKTHOO-pH-
€HTHPOBAHHOE
pOTrpaMMHUPOBa-
uue B Python

MeTozbl KJTacCOB U CTaTUYECKUE NTEPEMEH-
Hble 1 MeToIbl B Python. Ympasnenue 1o-
CTyIOM K aTpubyTtam kiacca B Python. Jlu-
HaMHUYECKHE ONEepalliu C aTpUOyTaMu U UH-
tpocnekius B Python. Mcnons3oBanue
CHEIHaJIbHBIX METOJIOB /ISl paCIIMPEHHOTO
(GyHKIIMOHAJA M0JIb30BATENLCKUX KIACCOB.
Keiic mocTpoenus nepapxuu Kjiaccos.

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

WNuauBuyanbHOE BBITIOJTHEHUE
3a/IaHHi, TPYIIOBON pa3doop pe-
3yJIbTATOB BBIMOJIHEHUS 33]1a-
Hull (He meHee 30% BpeMeHHU Ha
MHTEPAKTHBHBIC TEXHOJIOTUH )

9. Beenenue B
(GyHKIIMOHATIBHOE
porpaMMHUpOBaH
ne

DneMeHTb! PYHKLIHNOHAIBHOTO IPOrpaMMHU-
poBanus B Python: ¢pyHkimu - rpakiane
NEPBOTO KJlacca; IN1o0anbHbIe U JIOKAIbHbIE
nepemeHHbIie B Python; BioskeHHbIe (QyHK-
MY ¥ 3aMbikaHus B Python.

Jexopartopsl B Python: ucrnonb3oBanue u
co3/1aHue COOCTBEHHBIX JAEKOPATOPOB.

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

WNuauBuyanbHOE BBIOJIHEHUE
3a/IaHHi, TPYIIIOBON pa3doop pe-
3yJIbTATOB BBIMOJIHEHUS 3a/1a-
Huil (He MeHee 30% BpeMeHHU Ha
UHTEPaKTUBHbBIE TEXHOJIOTUH )

10.®yHKUIMOHATB
HOE
porpaMMHUpOBaH
ue B Python

Peanusanus ¢pynkuii map, filter, reduce B
Python. Uteparopsr B Python, utepupye-
MBIH THIT AaHHBIX. Moy itertools.

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

WNupuBuyanbHOE BBITIOJTHEHUE
3aJlaHui, TPYIIOBOM pa3dop pe-
3yJIBTATOB BHIIOJIHEHUS 3a/1a-
Huil (He meHee 30% BpeMeHU Ha
WHTEPaKTUBHBIC TEXHOJIOTHN)

11. CrpyxTypsl
JIAaHHBIX: Mac-
CHUBBI, CTEKH,
ouepenu, CIIMCKU

MaccuBbl U UX OTJIMYHE OT CIUCKOB B PYy-
thon. /luHaMuveckre MacCUBBI, CIIO)KHOCTh
orepanuil paboThl ¢ TMHAMUYECKUMHU Mac-
CHBaMH.

Crek, onepanuu co cTekoM. Peannzanmu
creka. Ouepeb, onepaiuu ¢ 0O4Yepeiblo.
Peanmmzanus ouepenu. CBSI3HbIE CIIMCKH,
BAPUAHTHI CBSI3aHHBIX CITUCKOB.

Pexomenayemas sureparypa: 8 (1, 2, 3,

NunuBuayaabHOE BHITIOTHEHHE
3a/IaHMi, TPYIIIIOBON pa3doop pe-
3yJbTaTOB BBHITIOJHEHHMSI 3a/1a-
Huit (He meHee 30% BpeMeHHU Ha
HUHTCPAKTUBHELIC TCXHOHOFI/II/I)
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4);9 (1-10)

Peanusanus nva Python mpocTeix MeTo10B
COPTHPOBKH: OOMEHHBIE COPTUPOBKH (C
pa3IMYHBIMU BapUaIUsIMH); COPTUPOBKA
BbIOOPOM (M3BJIEUEHUEM); COPTUPOBKA
BKJIFOUCHHUEM (BCTAaBKaMH).

Peanusauus na Python apdexruBHbIX Me-
TOJIOB COPTUPOBKH: ObICTpasi COPTUPOBKA;
coptupoBka lllenna; coprupoBka ciusi-
HUEM.

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

WNupuBuyasbHOE BBITIOJTHEHUE
3aJlaHui, TPYIIOBOM pa3dop pe-
3yJIBTATOB BBIIOJIHEHUS 33]1a-
Huii (He meHee 30% BpemMeHU Ha
WHTEPAKTHBHBIC TEXHOJIOTHH )

12 Anroput™mbl
MOUCKa U
COPTUPOBKH

6.1lepeyeHb y4eOHO-MeTOAUYECKOT0 00ecIiedYeHUs AJISl CAMOCTOSITeIbHOM PadoThI
00y4arIuxcs no JUCUMUIIIMHE

6.1.IlepeyeHs BONPOCOB, OTBOAMMBIX Ha CAMOCTOSITEIbHOE OCBOCHHE [UCIHU-
IUTHHBbI, (POPMBI BHEAYIUTOPHOI CAMOCTOATEIbHOI PAa00ThI

HaunMmeHoBaHHe TeM
(pa3nesoB)
JTHCHHUIIINHBI

[lepedennb BONMPOCOB, OTBOAMMBIX HA CAMOCTO-
SITeJIbHOE OCBOEHHE

®opmMbl BHEAYIUTOPHOMI
CaMoCTOSITeIbHON PadoThl

1. BBenenue B mpo-
rpaMMHUPOBAHHE HA
Python

Cpena nporpammupoBanusi. Mcnonb3zoBaHue
JTOKYMEHTAIIAH.

VHauBuayanbHOE BIOTHE-
HUE 3aJJaHUN ¢ UCII0Ib30Ba-
Hrem Jupyter Notebook.

2.Y1pasisomnue
KOHCTPYKLIUH,
CITMCKH U KOPTECIKHU

OHGpHpOBaHI/Ie BJIOXKCHHBIMHU CITMCKaMH, KOITH-
POBaHUEC CIIMCKOB, HCKOTOPLIC OINCpalluu HAl
CITMCKaMH.

I/IHJII/IBI/IleaJ'II)HOC BBITIOJIHEC-
HHNEC 3al[aHI/II71 C UCITIOJIB30Ba-
Huem Jupyter Notebook.

3. CnoBapu, MHOXe-
CTBa U BBIPAYKEHUS-

BripaxkeHusi-reneparopsl B Python. Beipaxenusi-
TEHEPATOPBI UL CJIOBAPEN U MHOXKECTB: CEMaH-
THKa, CAHTAKCUC U ITPAKTUYECKOE UCII0JIb30Ba-

WHuBHIyaIbHOE BBINOJIHE-
HUE 3aJaHNN C UCIIOJIH30Ba-

(byHKIMU.

TeHEPaTOPEI e Hrem Jupyter Notebook.
Bo3BpaliieHre HECKOJIbKUX 3Ha4eHU# U3 pyHK- |[MHAMBHYyalbHOE BBHIMOIHE-
4. OyHKIMU nuu. PacriakoBKa M 3aakoBKa MapaMeTpoB HHE 3aJJaHUI C UCIIOJIb30Ba-

Huem Jupyter Notebook.

5. Pabora c aitnamu
1 00paboTKa HCKIIO-
YUTEITBHBIX CHTYaIHHA

CoxpaHeHue 00beKTOB B (haiis1 ¢ MOMOIIBI0 MO-
myns pickle u shelve. Moxyns CSV.

W HuBHIyanbHOE BBINOTHE-
HIe 3alaHuH C UCITOIL30Ba-
Huem Jupyter Notebook.

6. Moaynu u makeTbl

Hanrcanue u 3amyck ckpuntoB Ha Python.
'YcTanoBka MojyJieit U3 ro0aibHOrO PEmO3UTO-
pusl.

NHauBUIyaabHOE BBITOJTHE-
HHC SaI[aHI/Iﬁ C UCITIOJIB30Ba-
nuem Jupyter Notebook.

7. BBegenue B 00b-

€KTHO-OPHEHTUPO-

BaHHOC MMPOTPAMMH-
OBaHUE

basoBsie Trmbl B Python: B3ris ¢ Touku 3penHus
OOII. MeToas! 0a30BBIX TUIIOB.

NHauBUIyaabHOE BBITIOJIHE-
HUE 3aJJaHUN C UCIIOIb30Ba-
Huem Jupyter Notebook.
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THPOBAHHOE IIPO-
rpaMMHUpPOBaHNC B
Python

8. OOBEKTHO-OpHEH-

[TpoBepKa MPUHAIEKHOCTH K KJIACCy U HHTPO-
crekius B Python.

I/IHI[I/IBI/IIIyaHI:HOC BBIITOJIHC-
HHNC SaﬂaHI/Iﬁ C UCIIO0JIB30Ba-
Hem Jupyter Notebook.

9.BBenenue B
(byHKIHOHATIBLHOE
MpOrpaMMHUPOBaHUE

Peanuzarus 7eKOpaTopoB ¢ mapamerpamu B Py-
thon.

W H1yBHIyaIbHOE BBITTOTHE-
HUE 3aJJaHUuN ¢ UCII0Ib30Ba-
nuem Jupyter Notebook.

10.®@yHKIMOHATEHOE
[IPOrPAMMHUPOBAHUE
B Python

DyHKIUU-TEHEPATOPHI U BBIPAXKEHUS-TEHEPa-
ropsl B Python.

I/IHI[I/IBI/IIIyaHBHOC BBIITOJIHC-
HHNC SaﬂaHI/Iﬁ C UCIIO0JIB30Ba-
Hiem Jupyter Notebook.

11. CtpykTypsb! naH-
HBIX: MAaCCHBBHI,
CTEKH, OYEPE/IH,
CIMCKH

Peanuzanys pa3inuHbIX BAPUAHTOB CBSI3aHHBIX
crickoB Ha Python.

W H1yBHIyaIbHOE BBITTOTHE-
HUE 3aJaHUuN ¢ UCII0Ib30Ba-
Huem Jupyter Notebook.

12 Anroputmbl
MOMCKa U
COPTUPOBKH

CpaBHEHUE pa3IMYHbIX COPTUPOBOK (IIPOCTHIX U
AP PEKTUBHBIX) C NCIIOIB30BAHNEM HX peain3a-
it na Python.

VuauBuayanbHOE BIIOTHE-
HUE 3aJaHUN ¢ UCII0Ib30Ba-
nuem Jupyter Notebook.

6.2.IlepeyeHb BONPOCOB, 3aJaHNI, TeM JJIsl MOATOTOBKH K TeKYyIIeMy KOHTPOJIIO

IIpumepHbIe BONPOCHI K KOHTPOJBbHBIM padoTam

©CONOUARWNRPOOUAWNPR

10 3ambikanus B Python.

11. Ucnonw3oBanue nekopatopoB B B Python.

12. Co3nanmne coOCTBEHHBIX JIeKopaTopoB B Python.
13. Komnmnsitop 1 uHTEpIIpeTaTop. JJOCTOMHCTBA M HETOCTATKHU.

14. HazoBuTe u AailTe KPaTKylH0 XapaKTEPUCTUKY OCHOBHBIX KJIACCOB SI3BIKOB IPO-

IrPaMMHUPOBAHUS.

15. Berpoennsbie uncioBble TUIlbl si3bika Python.
16. Cnucku. Co3zianue, OCHOBHBIC OIEpalliu.
17. OcHOBHBIE METOBI CITUCKA.

14

. Onepanyu Ha i OCHOBHBIMH YMCJIOBBIMU TUIIAMHU JJAHHBIX.
. Onepanuu Hajg OyJI€BCKUMH MEPEMEHHBIMHU.

. Jlunamuuaeckas Tunuzanus B Python.

. [IpeoGpazoBanue Tunos B Python.

. Co3nanue ctpok B Python.

. Opranuzanus u npumep 1ukiaa while B Python.

. Opranuzarnus u npumep 1ukia for 8 Python.

. Onepauuu Haj cioBapsmu B Python.

. Beipaskenusi-renepaTtopsl 15 cnuckoB B Python.
HeoOs3aTenbubie napameTpsl GyHKIwmiA B Python.
3amakoBKa M pacnakoBka napametpoB B Python.
AHHOTaAIUU U TOKYMEHTUPOBaHUE (DYHKIIHUM.
Coznanue 06bexTOB B Python.

VYnpasieHue 10cTynom K atpubytam kiacca B Python.
Brinonnenue uatpocnekuuu B Python.




18. Koptexu. Co3nanue, OCHOBHbIE METO/IBI M ONIEPALIUH.

19. CnoBapu. Coznanue, OCHOBHBIE OTIEPALIUH.

20. Metonp! 17151 pabOThI CO CIIOBAPSIMH.

21. MuoxectBa. Co31aHre, OCHOBHBIE METOJIbI U OTICPAIIHH.

22. Ilepemennnie. [IpaBuia UMEHOBaHUS TIEPEMEHHBIX.

23. lnuHaMu4decKasi TUITH3AIIHSL.

24. Onepatopbl CpaBHEHUS U JJOTUYECKUE OTIEPATOPHI.

25. Nuctpykuus if...else.

26. Nuctpykuus mukiia while.

27. Nuctpykuums 1mukia for.

28. Co3naHue U BbI30B (DyHKIIHMH.

29. [lepenaya apryMeHTOB (PyHKIIHIO.

30. OyHKIIMU-TEHEPATOPHI.

31. JIamb6ma-pyHKINH.

32. Moaynu. Uuctpykuuu import u from.

33. bazoBbIe MPUHITUITEI 00BEKTHO-OPUEHTUPOBAHHOTO MMPOTPAMMHUPOBAHUSI.

34. Knace, meton kiacca, aTpudyT kinacca. Onpeenenne Kiacca U CO3/1aHne dK3eM-
TIsipa Kiacca.

35. KoHCTpYKTOp U AECTPYKTOP.

36. Hacnenosanue.

37. AGcTpaKTHBIE METO/IBI KJ1acca.

38. CraTudeckue METO/IbI Kilacca.

39. CaoiicTBa KJacca.

40. Uckmouenusi. O6paboTKa UCKIIOUCHUIA.

41. ITonb30BaTEIbCKUE UCKITIOUCHHUS.

IIpuMepsI 3aJaHN KOHTPOJIbHBIX padoT

1. B ctpoke coapepikaimiei mociaeaoBaTebHOCTE CJIOB, PA3JCICHHBIX 3alsThIMU
YAQUINTh BCcEe HedeTHbIE cioBa. OTBET MpeACTaBUThL B BUAE CTpokH. [Ipumep: cTpoka
'SIX,SEVEN,EIGHT,NINE, TEN' 6yner npeoopazonana B: 'SIX,EIGHT, TEN".

2. Co3znath wepapxuro KJ1accoB st PpyKTOB, MpoaaroIuxcs B Marasune. Mepap-
XHs JOJKHA colepkaTh He MeHee 3 kiaccoB. OOBEKTHI TODKHBI COIEPKATh HE MEHEE 2X
aTpuOyTOB U 2X METO/A0B. Peann3oBath MEXaHH3M aBTOMATHUYECKOTO TOJICUeTa KOJINYECTBA
BCEX CO3JIaHHBIX (PPYKTOB U aBTOMATHYECKOTO MPUCBOCHUS KAXKIOMY (PPYKTY YHHUKATHLHOTO
uneHtuukaropa. Heobxoaumo 3amomHUTh CIIUCOK MPECTABUTEISIMU BCEX KIIACCOB (BCETO
He MeHee 10 00bEeKTOB) U MPOJIEMOHCTPUPOBATH PA0OTY CO3AHHOTO MEXaHU3MA.

3. W3 cnucka CucKOB JIEMEHTaMU KOTOPOTO SIBJISFOTCSI TEKCTOBBIE CUMBOJIBI CO-
OpaTh CTPOKY, B KOTOPOM BJIOKEHHBIE CITUCKH 00bEIMHEHBI B CJIOBA, a CJIOBA Yepe3 3alATyIo
o0beuHeHb! B cTpoky. [Ipumep crimcok Buna [['E', 'e', 'n', 'y'], ['m', ‘e, 'e', 'n', 'y'], [m', T, 'n’,
‘e, 'y'], ['m', '0', 'e']] OyaeT nmpeoOpaszoBaH B cTpoky ‘Eeny,meeny,miney,moe’

4.  PeanmuzoBarh JleKOpaToOp C UMEHEM not none, KOTOPbIA T€HEPUPYET UCKIIIOUU-
TEJIbHYIO CUTYAIINIO €CIIH JIeKopupyeMast pyHKIus BepHyia 3HaueHust None. (20 6amios)

d. Hcnonb3ys renepaTop ciioBapeit (M He UCHOJIb3Ys KOJI BHE HET0) MHBEPTUPOBATH
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CJIOBApb, T.€. CIETATh KITFOYH CJI0Bapasi, €ro 3HaYeHUsIMHA U HA000- POTO. 3HAYCHHSI, KOTOPHIE
B MCXO/JHOM CJIOBape MOBTOPSIIOTCS HE TO0ABISATH B UTOTOBHBI clioBaph. [Ipumep: {'a':1, 'b':3,
'c4,'d"3} -> {1:.'a', 4:'c'}

6.  Peanm3oBaTh JekopaTop ¢ UMEHEM print type, BRIBOISAIINN Ha IeYaTh TUII 3HA-
YEeHUSI, BO3BPAIAEMOT0 JICKOPUPYEeMOn (PyHKITHEH.

Kpurepuu 6anibHON OIEHKH pa3IMYHbIX (OPM TEKYIIETO KOHTPOJS yCIEBAEMOCTH
coJiepKaTcsi B COOTBETCTBYIOIIUX METOJUYECKUX peKOMEeHIanuax kadenpsl «MaTemaTuka u
uH(popMaTHKay.

7.@0H OLIEHOYHBIX CPEICTB JJIA MPOBeAeHUs IPOMEKYTOYHOI aTTecTanuu 00y-
YAKIIUXCH M0 JMCHUIIINHE

OueHouYHbIE CPEJCTBA MPETHA3HAYECHBI 111 KOHTPOJIS U OLIEHKH 00pa30BaTeIbHbIX J10-
CTHOKEHUI 00y4aroumxcsi, OCBOMBIIKX MPOrpaMMy YYEOHOW TUCUHUIIUHBI « AJITOPUTMBI U
CTPYKTYpbI JaHHBIX B s3bIKe PY THONY.

@OoHJ OLIEHOYHBIX CPEJICTB BKIIOYAECT KOHTPOJIbHBIE MATEPHUAIIBI ISl IPOBENCHUS TE-

KYILIETO KOHTPOJIA U POMEKYTOYHOU ATTECTALUN.

7.1. Onucanne noka3artejeil 1 KpUTepueB OLIEHUBAHUS KOMIIETeHIIHI

CTIDKEHUS KOM-
MIETEHIINN )

[Lmanupyembie YpoBeHb OCBOCHHUS
pe3yabTaTh
OCBOCHHS KOM-
OuenounHoe
NEeTeHUUH (MH- | «HEYIOBJETBO- | «YIOBJIETBO-
«XOPOIIO» «OTJIMYHO» CpPEACTBO
JKaTopa J10- PpHUTETHEHOY PUTEITHHOY

YK-4 Cnioco0HOCTH MCIIOIb30BATh NPHKJIAJHOE POrPaAaMMHOE o0ecrieYeHne NP PelIeHUH Npo-
(deccuoHaIBLHBIX 32124

HBIX

HCHOJ’IBSyeT OCHOBHBIC MCTOABI U CPCACTBA ITOJTYUYCHUS, IPCACTABIICHUS, XPAHCHUA U 06pa60TKI/I JaH-

3HAaTh: @parmenrap- | Henonnsle Cdopmupo- Ccdopmupo- Bompocs! s
- CYILIECTBYIO- | HOE IPEJCTaB- | MpejacTaBie- BaHHbBIE, HO CO- | BAHHBIE CUCTE- | OLICHKU 3HAHUI
mue 6a3oBele | JeHue o oc- HUE 00 OCHOB- | JiepiKalllue OT- | MaTU4YeCKHe Y YMEHUH, 3a7a-
MaTemaTruye- HOBHBIX METO- | HBIX METOZaX | JAeJbHbIE [IPO- | MpeJCTaBIe- HUS B BUJE pac-
CKHE€ MOJIEIH. | JaxX IOoJyue- MIOJIy4EHUS, Oenbl Tpen- HUE 00 OCHOB- | YETHBIX 3aj1ad,
- aJITOPUTMBI | HUS, IPEACTaB- | IpeJCcTaBIIe- CTaBJIeHUsA 00 | HBIX METO/IaX | TECTOBBIE 3a]la-
pEILIEHNUs TEO- | JICHMS, XpaHe- | HUS, XpaHEHUsI | OCHOBHBIX Me- | MOJy4YeHHUS, HUS
PETHYECKUX HUS U 00pa- 1 00paboTKU TOAAX MOJIy4e- | MpeacTaBJe-
WIN TIpUKIaa- | OOTKM JaHHBIX | JaHHBIX Ha HUS, TIPEJICTaB- | HUS, XPAHEHUS
HBIX 3a7[a4. Ha SI3bIKE MPO- | SA3BIKE MPO- JIeHUs], XpaHe- | U 00paboOTKH
rpaMMHMpOBa- | paMMHUpPOBa- | HUS U 00pa- JTaHHBIX Ha
Hus Python Hus Python OOTKM JaHHBIX | SI3bIKE IPO-
Ha SI3bIKE IIPO- | TPaMMUpPOBa-
rpaMmupoBa- | Hus Python
Husi Python
YMmeTs: ®parmentap- | Hecucremaru- | B nenom Cdopmupo- Bomnpocs qist
HOE YMEHHUE YECKOE YMEHHE | YCIEUIHOE, HO OLICHKH 3HAHUI
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[Inanupyemslie
pE3yJIBTAThI
OCBOCHMS KOM-

YpoBeHb OCBOEHHUS

OneHouHOE
HNETeHUUH (MH- | «HEYIOBJECTBO- | «YIOBJIETBO-
«XOpOLIO» «OTIINYHOY CPEACTBO
JMKaTopa J10- PHUTEIBHO PHUTEIBEHO
CTHXKEHMSI KOM-
METEHIIUN )
pelarsb npu- IIPUMEHSATh OC- | IPUMEHATH OC- | coJepiKalee BaHHOE yMe- U YMEHMH, 3a1a-
KJIJHbIE 3a- HOBHBIE Mé- HOBHbBIE Me- OTJIEJIbHbIE HUE npuMe- HUS B BUJE pac-
Jlauyl B IIpe/l- | TOABI [IOJIyye- | TOJBI OJyde- | MpoOesbl yMe- | HATh OCHOB- YeTHBIX 3a/1a4,
METHBIX 00JIa- | HUS, IPEICTaB- | HUS, IPEJCTaB- | HUE IPUME- HbIE METO/IbI TECTOBbIE 3a/a-
CTSIX C IpUMe- | JICHUd, XpaHe- | JIGHUs, XpaHe- | HATh OCHOB- HOJIyYEeHHUS, HUS
HEHHEM MaTte- | HUs U o0pa- HUs U 00pa- HbIE METO/IbI IpescTaBie-
MaTUYECKHX OOTKM 1aHHBIX | OOTKM JAHHBIX | MOJYy4EHU, HUS, XpaHEHUS
MOJIEEH. Ha IPAaKTUKE, | HA MPAaKTUKe, | IpeJcTaBlie- u 00paboTKN
UCHONb3Ys UCHONb3YS HUSI, XpaHEHUs | JaHHBIX Ha
CpEICTBa U Me- | CPEACTBAa U Me- | U 00pabOTKU IIPaKTHKE, UC-
TOJIBI SA3bIKA TOJIbI SI3bIKA JAHHBIX Ha HOJIB3Ysl Cpell-
Python Python NPAKTHKE, KC- | CTBA H METOJIbI
noJb3ys cpel- | A3bika Python
CTBa U METOJIbI
si3pika Python
JleMoHCTpHpYET BiaJieHne IpoQecCHOHATBHBIMY MAKETAMU IPUKJIIAJIHBIX POTPaMM
3HAaTh: @parmenrap- | Henonnsle Cdopmupo- Ccdopmupo- Bompocs! s
- IepeyeHb U HO€ Mpe/CTaB- | Mpe/cTaBie- BaHHBIE, HO CO- | BAHHBIE CUCTE- | OLICHKU 3HAHUI
(GyHKIMU OC- | JIEHHE O Te- HUS O TIEPEYHE | JEepXKallKe OT- | MaTHYECKHE Y YMEHHUH, 3a7a-
HOBHBIX MMaKe- | peyHe U QyHK- | U QyHKIMIX JIeJIbHBIE TIPO- | IIpeJiCTaBIIe- HUS B BUJE pac-
TOB CPEZCTB LUSAX OCHOB- OCHOBHBIX Na- | Oesbl mpen- HUS O IIEPEYHE | YETHBIX 337124,
pa3paboTku HBIX [TaKETOB KETOB CPEJCTB | CTaBJICHHUS O 1 QYyHKIUSIX TECTOBbIE 3a/a-
IporpaMm CpeACTB pa3pa- | pa3paboTKu NIEPEYHE U OCHOBHBIX Ia- | HUSA
00TKH IIpO- IporpamMmm (GyHKIUAX OC- | KETOB CPE/ACTB
rpamMm HOBHBIX MaKe- | pa3paboTKu
TOB CpPE/ICTB porpaMm
pa3paboTKu
IpOrpaMm
YMers: @®parmenrap- | Hecucrematu- | B nenom Ccdopmupo- Bomnpocsr s
BBITNOJHATh HOE YMEHHUE YeCcKOoe MpUMe- | YCIIEIIHOE, HO | BaHHOE yMe- OLICHKH 3HAHUI
pa3paboTKy U | BBIOJIHATH HEHUE YMEHUH | coleprKaliee HUE BBINOJ- Y YMEHUH, 3a7a-
OTNAJAKY NMPU- | pa3pabOTKy U | BBINOIHSTH OTJIeJIbHbIE HATH pa3pa- HUS B BUJE pac-
KJIQHBIX MPO- | OTJAJAKY NOpU- | pa3paboTKy U | mpobesnbl yme- | OOTKY M OT- YETHBIX 3a/1a4,
rpaMM, Hc- KJIQJHBIX TPO- | OTHAAKY NMPU- | HUE BBINOJ- JaaKy MpH- TECTOBbIE 3a/a-
N0JIb3YS UHTE- | TpaMM, UC- KJIQJHBIX NPO- | HATH pas3pa- KJIAQJHBIX NIPO- | HUSA
TpPUpPOBaHHASL | MOJIb3YS UHTE- | IpaMM, HC- O0TKY U OT- rpaMM, Hc-
cpena paspa- IPUPOBAaHHAsA | MOJIb3Ys UHTE- | JIAJKY IPHU- 10JIb3Ysl UHTE-
060TKH cpena paspa- TpUpPOBaHHAs | KJIAJHBIX IPO- | TPUPOBaHHAs
00TKH cpena paspa- rpaMM, Uc- cpena paspa-
00TKH MOJIb3Ysl UHTE- | OOTKH
IpUpPOBaHHAA
cpenaa paspa-
00TKH

Bri6upaeT He00X0IMMO NPHUKIIAJHOE TPOrpaMMHOE 00eCIIedeHUE B 3aBUCUMOCTH OT PEIIaeMON 3a/1auu
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[Inanupyemslie
pE3yJIBTAThI
OCBOCHMS KOM-

YpoBeHb OCBOEHHUS

OneHouHOE
HNETeHUUH (MH- | «HEYIOBJECTBO- | «YIOBJIETBO-
«XOPOLIO» «OTIUYHO» CPEICTBO
JMKaTopa J10- PHUTEIBHO PHUTEIBEHO
CTUKEHUSI KOM-
METEHIIUN )
3HaTh: ®parmentap- | Henonueie Cdopmupo- Cdopmupo- Bomnpocs! qist
- [IEpeYEeHb U HO€ NpPEe/CTaB- | Ipe/cTaBie- BaHHBIE, HO CO- | BAHHBIE CUCTE- | OLICHKU 3HAHUI
GbyHKIUM HEe- | JIEHUE O Te- HUS O IEPEYHE | JepiKalle OT- | MaTUYECKUE U YMEHUH, 3a]a-
00x01UMOro peune u QyHK- | ¥ QyHKIUAX JIEJIbHBIE NIPO- | IIpeJICTaBIIe- HUS B BUJE pac-
MPUKIATHOTO | IUSAX HeoOxo- | HeoOxoaumoro | Oenbl mpen- HUA O IEPEYHE | YETHBIX 33/ad4,
I10 JUMOTO IpH- MIPUKJIAJHOTO | CTaBJIEHHUSA O U QYHKIUAX TECTOBbIE 3a/a-
kiagHoro [10 | TIO NepeYHe U HEO0OXOUMOr0 | HUS
(GYHKIMAX HE- | MPHUKIAJHOTO
00X0IMMOro 110
IPUKIIATHOTO
110
YMers: @®parmenrap- | Hecucrematu- | B nenom Cdopmupo- Bonpocsr mis
- BEIOMpATh HOE YMEHHE YECKOE IIPUMEe- | YCIIEIIHOE, HO | BaHHOE yMe- OLICHKH 3HAaHUH
HE00X0UMO BBIOMpATH HEHUE YMEHUH | cojJiepikaliee HUeE BpIOMpaTh | U YMEHUH, 3a7a-
MPUKIIATHOE HE00X0IUMO BBIOMpATh OT/I€JIbHBIE HE00X0IUMO HUS B BUJIE pac-
I10 B 3aBUCH- | IPUKIIAJHOE HE00XO0IUMO npo0esibl yMe- | IPUKIIaJHOE YEeTHBIX 3a/1a4,
MOCTH OT pe- [1O B 3aBUCH- | pUKIAIHOE Hue BeiOupare | [10 B 3aBuCH- | TecTOBBIC 3a/1a-

ImaeMoH 3a-
ayn

MOCTH OT pe-
maemMoi 3a-
nadu

I1O B 3aBucH-
MOCTH OT pe-
IIraeMoit 3a-
Jaun

HEe00XO0INMO
MPUKIIaTHOE
I10O B 3aBucH-
MOCTH OT pe-
IraeMoit 3a-
Jaun

MOCTH OT pe-
maeMoi 3a-
nauu

HHA

Bri0upaer npukiiagHoe IporpaMMHOe obecriedeHue JUlsl pelIeHHs] KOHKPETHBIX MPUKIIAIHBIX 3a/1a4

3HaTh:

- aJITOPUTMBI
pelIeHus Ipu-
KJIaJHBIX 3a71a4

®parMeHTap-
HO€E TIPEICTaB-
JeHue o0 ai-
ropUTMax pe-

Henomnnelie
MpeCTaBIIe-
HHA 00 ajro-
pUTMax pere-

Cdopmupo-
BaHHbIE, HO CO-
JepIKaIIie OT-
ACJIBHBIC MIPO-

Cdhopmupo-
BaHHBIC CHCTE-
MaTHYECKHE
npejicTaBiie-

Bomnpocs! qms

OLICHKH 3HaHUH
Y YMEHHUH, 3a1a-
HUS B BUJIE pac-

LIEHMS TIpU- HUS NpUKIag- | Oenbl mpen- HUS 00 airo- | YeTHBIX 3ajad,
KJIAJIHBIX 33/1a4 | HBIX 3aJa4 CTaBJIeHUs 00 | pUTMax pelie- | TECTOBBIE 3a]la-
aJIropuT™Max HUS OPUKJIAJ- | HUA
peuieHus Ipu- | HbIX 33]1a4
KJIAJHBIX 3a-
Jad
YMers: O®parmenrap- | Hecucrematu- | B nenom Ccdopmupo- Bomnpocsr s
- peanu3oBaTh | HOE YMEHHUE YECKOE IIPUMeE- | YCIIEIIHOE, HO | BaHHOE yMe- OLICHKH 3HAaHUH
aJITOPUTMBI pe- | pealn30BaTh HEHHE YMEHUN | coAepIKallee HUE pealu30- | U YMEHHU, 3a/1a-
HIEHUS MIPU- ANTOPUTMBI Pe- | peaIn30BaTh OTJI€JIbHBIE BaTh AJIr0- HHUs B BUJE pac-
KJIQJHbIX 3a/1a4 | IIEHUS [IpU- JITOPUTMBI pe- | MPOOEbl yMe- | PUTMBI pelle- | YeTHBIX 3a/1a4,
Ha MPUKIIAJ- KJIQZHBIX 3a/1a4 | LICHHS [IPH- HUE peajn30- | HUA NPUKIAL- | TECTOBBIC 3a/1a-
HoMm [10 Ha IpUKJIaJ- KJIQJHBIX 3a/1a4 | BaTh aJIr0- HBIX 33J]a4 HA | HUsA
HoMm [10 Ha MpUKIa- PUTMBI pelie- | MPUKIATHOM
"HoM I1O Hus npukinag- | [1O

HBbIX 3aJla4 Ha
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[Inanupyemslie YpoBeHb OCBOCHUS
pe3yJIbTaThI
OCBOCHHS KOM-
OneHouHOE
NeTeHINH (MH- | «HEYAOBJCTBO- | «YJOBJIETBO-
«XOpOIIO» «OTJIUIHOY CPEACTBO
JIMKaTopa J10- PUTEIBHOY PUTEIBHOY
CTIDKEHUS KOM-
METEHIIUN )
MPUKJIaHOM
110

YK-10 CniocoOHOCTH 0CYIIECTBJISATH MOUCK, KPUTHYECKU AHAJTU3MPOBATH, 000011ATH U CHCTEMA-
THU3HPOBATH HH(OPMALHMIO, HCI0JIb30BATH CMCTEMHBIN NMOAXO0/ /il pellieHUsl MOCTABJEHHBIX 32/1a4

YeTKO ONMHUCHIBACT COCTAB M CTPYKTYPY TPeOYEMBIX JaHHBIX M HH(OPMAIIUH, TPAMOTHO Peallu3yeT Hpo-
1ecchl X coopa, 00padOTKH U MHTEPIIPETALIUH

3HaTh: @®parmenrap- | Hemomnnseie Cdopmupo- Cdopmupo- Bonpocsr mis
- COCTaB U HOE IIPEeJICTaB- | MpejcTaBiie- BaHHbIE, HO CO- | BAHHBIE CHCTE- | OLIEHKU 3HAHUH
CTPYKTYpPY JICHHE O CO- HUS O COCTaBe | JIepiKalllue OT- | MaTHYECKHe U YMEHHIA, 3a/1a-
TpeOyeMBbIX CTaBE U CTPYK- | U CTPYKTYpe JieNIbHBIC IPO- | TIpesiCTaBIIe- HUS B BUJIE pac-
JAHHBIX U UH- | Type Tpebye- | TpeOyeMbIx Oenbl mpen- HUS O COCTaBE | YETHBIX 3ajad,
dopmanuu MBIX JIJAaHHBIX U | TaHHBIX U UH- | CTaBJICHHS O U CTPYKTYype TECTOBBIC 3a/1a-
sa3pika Python | mndopmanuu | dopmaruu COCTaBe M TpeOyeMbIX HUS
s3pika Python | s3pika Python | ctpykType JAHHBIX U UH-

TpeOyeMbIX dbopmaruu

JAHHBIX ¥ UH- | si3bika Python

dhopmarun

si3pika Python
YMers: @®parmenrap- | Hecucrematu- | B nenom Cdopmupo- Bonpocsr mis
- TPaMOTHO pe- | HO€ yMEHHUe YecKoe NMpUMe- | YCHEIIHOe, HO | BaHHOE yMe- OLIEHKH 3HAHUH
QJIN30BaTh peann3oBaTth HEHHE peajn- | cCofepiKaliee HUE TPaMOTHO | M YMEHHH, 3a/1a-
IpPOIECChl UX | MPOLECCHl UX | 30BaTh MPO- OTJIeNIbHBIE peann3oBaTh HUS B BUJIE pac-
cbopa, obOpa- cbopa, oOpa- 1IECChI UX npoOenbl yMe- | MPOIECChl UX | YETHBIX 3aja4,
OOTKHU U UH- OOTKH U UH- cbopa, obpa- HUe peann3o- | cOopa, oOpa- TECTOBBIE 3a71a-
TEpIIpEeTaly, | TepIpeTanuu, | OOTKW U WH- BaTh MPOIECCH | OOTKH U MH- HUS
UCTIONB3YS UCTONb3YS TepIpeTanuu, | ux coopa, 00- | TepHpeTanuu,
CpeICTBa M M€- | CPEJICTBA U Me- | MCIIOJIB3YS pabOTKH ¥ MH- | HCIIONIB3YS

TOJIBI SI3bIKA TO/BI SI3bIKA CpPEeICTBAa U Me- | TepIpEeTaly, | CPEICTBA U Me-
Python Python TOJIBI SI3bIKA HCIIOJIB3YS TOJIBI SI3bIKA
Python cpeactsa u Me- | Python
TOJIBI SI3bIKA
Python
OO60CHOBBIBAET CYIIHOCTh MPOUCXOJISAIETO, BBISBISET 3aKOHOMEPHOCTH, [IOHUMAET NPUPOY Bapraldeib-
HOCTHU
3HaTh: @®parmenrap- | Hemomnneie Cdopmupo- Cdopmupo- Bonpocsr qis
- IpUPOAY Ba- | HOE IPEACTaB- | MpeAcTaBie- BaHHBIE, HO CO- | BAHHBIE CUCTE- | OLICHKU 3HAHUI
prabenbHOCTH | JIGHHE O MPU- | HUS O IPUPOJIE | AepKalllue OT- | MaTUYecKue Y YMEHUH, 3a]1a-
poJie Bapua- BapuabeNnbHO- | JIeNbHbIE IPO- | MpEeJCTaBe- HUS B BUJE pac-
OeNbHOCTH CTH Oenbl Tpen- HUS O IPUPOJIE | YETHBIX 3aj1ad,
CTaBJICHHUS O BapuabenbHO- | TECTOBBIE 33/a-
MIpUPOJIE BapU- | CTH HUSA
abenpHOCTH
YMmeTs: ®parmentap- | Hecucremaru- | B nenom Cdopmupo- Bomnpocs aist
HOE YMEHHUE yCIEUIHOE, HO OLICHKH 3HaHUI
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[Inanupyemslie YpoBeHb OCBOCHUS
pe3yJIbTaThI
OCBOCHHUSI KOM-
OneHouHOE
NeTeHINH (MH- | «HEYAOBJCTBO- | «YJOBJIETBO-
«XOpOIIO» «OTIUYHOY CPEACTBO
JIMKaTopa J10- PHUTEIBHO» PUTEIBHOY
CTHDKCHHS KOM-
METEHIIUN )
- 000CHOBEBI- 000CHOBBIBaTh | YECKOE MPUME- | coleprKaliee BaHHOE yMe- Y YMEHHH, 3a]1a-
BaTh CYIIHOCTh | CYIIIHOCTh HEHUE YMEHUU | OTHEIbHBIE HHE 000CHO- HUS B BUJIE pac-
MIPOUCXOISI- MPOUCXO IS~ 000CHOBBIBaTH | MPOOEIBI yMe- | BBIBATh CYIII- YeTHBIX 3a]1ad,
IIETO, BBISIBUTH | IIETO, BBIIBUTH | CYIIHOCTh HHE 000CHO- HOCTb POUC- | TECTOBBIE 3a/1a-
3aKOHOMEPHO- | 3aKOHOMEPHO- | ITPOUCXOIS- BBIBATh CYIII- XOJSAIIETO, BbI- | HUS
CTH CTH LIETO, BBISIBUTH | HOCTh NMMPOUC- | SIBUTH 3aKOHO-
3aKOHOMEPHO- | XOJSIIEro, Bbl- | MEPHOCTHU
CTH SIBUTh 3aKOHO-

MCPHOCTH

DopmyIUpyeT MPU3HAK KITacCU(DUKAINH, BEICTSET COOTBETCTBYIONIUE €MY TPYIIITBI OJJHOPOIHBIX «00b-
€KTOB», UICHTU(PHUIMPYET 0OLIIEe CBOWCTBA JIEMEHTOB 3TUX I'PYIII, OL[EHUBAET MOJHOTY Pe3yJIbTaTOB

KJaccu(hUKaIMK, TOKAa3bIBACT MPHUKIATHOE HA3HAYCHHE KIaCCU()UKAMOHHBIX TPYIIIT
3HAaTh: @parmenrap- | Henonnsle Cdopmupo- Ccdopmupo- Bompocs! s
- IPU3HAKH HOE MPEJCTaB- | MpeacTaBe- BaHHBIEC, HO CO- | BAHHBIC CUCTE- | OLICHKU 3HAHWI
KjJaccu(puka- | JEHHE O IpU- | HUS O IPU3HA- | JepXKallie OT- | MaTU4ecKue Y YMEHUH, 3a7a-
105051 3HaKax KJjac- Kax Kjgaccuu- | JAesbHbIE IPO- | IpeICcTaBIIe- HUs B BUJIE pac-
cuukanuu Kaluu Oenbl mpen- HUS O IIPU3HA- | YETHBIX 3a1ad4,
CTaBJICHUS O Kax Kjaccu(u- | TeCTOBbIE 3a/a-
IIPU3HAKaxX KalluH HUs
Kiaccuduka-
U
YMers: O®parmenrap- | Hecucremaru- | B nenom Cdopmupo- Bomnpocsr s
- BBIJICJIATH CO- | HOE YMEHUE YECKOE IIPUMeE- | YCIIEIIHOE, HO | BaHHOE yMe- OLICHKH 3HAaHUH
OTBETCTBYIO- BBIJICJIATH CO- | HEHME YMEHHMM | colepaKallee HUE BBIICNATh | U YMEHUH, 3a/1a-
e emy OTBETCTBYIO- BBIJIEJISITh CO- | OTAENbHBIC COOTBETCTBYIO- | HHUS B BUJIE pac-
IPYIIIBI OHO- | LK€ EMY OTBETCTBYIO- npoOenbl yme- | LIue emy YETHBIX 3a/1a4,
POIHBIX «00b- | FPYNIBI OHO- | IIHE EMY HHUE BBIJCISATh | TPYNIIBI OHO- | TECTOBBIE 3a/a-

€KTOB», UJICH-
TU(ULIHIPOBATH
o01ue cBOM-
CTBa dJIEMEH-
TOB 3THX
TpYTIIL, OLEHH-
BaTh MOJIHOTY
pe3yIbTaToB
KJaccupuka-
UM, TTOKa3bI-
BaTh NMPHUKJIA-
HOE Ha3Haue-
HUe Kiaccupu-

POIIHBIX «00b-
€KTOBY», UJICH-
TU(UIPOBATH
oO1e CBOM-
CTBa HJIEMEH-
TOB THUX
IpyIIl, OLEHH-
BaTh MOJIHOTY
pe3yIbTaToOB
Kkiaccuduka-
I[UH, TIOKA3bI-
BaTh NMPHUKIIA]-
HOE Ha3Haue-

IpYMIIBI OTHO-
POIHBIX «00B-
€KTOBY», UJICH-
TU(UIIPOBATH
o01ue cBOM-
CTBa DJIEMEH-
TOB THX
TpYIII, OLEHH-
BaTh MOJHOTY
pe3yIbTaToB
Kiaccuduka-
IIUH, TTOKa3bI-
BaTh NMPHUKIA]-

COOTBETCTBYIO-
e emMmy
IpYMIIBI O/IHO-
POIHBIX «00B-
€KTOBY», UJICH-
TU(UIHPOBATH
o01ue cBOM-
CTBa JJIEMEH-
TOB ITHX
TpYIII, OLEHH-
BaTh MOJHOTY
pe3yIbTaToB
Kknaccuduka-

POIIHBIX «00b-
eKTOBY», UJICH-
TU(PUIPOBATD
oO111e CBOM-
CTBa HJIEMEH-
TOB THX
TpyIIII, OLEHH-
BaTh MOJHOTY
pe3yIbTaToB
Kiaccuduka-
I[UH, TIOKA3bI-
BaTh NMPHUKIA]-
HOE Ha3Haue-

KallMOHHBIX HUE KJIacCU(U- | HOe Ha3Hade- | LIUM, IOKa3bl- | HUE KJIacCU(H-
rpynn KallMOHHBIX HUE KJIacCu(U- | BaTh IPUKIAA- | KAIIMOHHBIX
rpynn KAallMOHHBIX HOC Ha3Hade- | Ipymnn
rpynn

HUA
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[Inanupyemslie
pE3yIbTATHI
OCBOCHHUS KOM-
nereHnuu (uH-
JUKaTopa J10-
CTHKEHHS KOM-
METEHIIUN )

YpoBeHb OCBOEHHUS

«HEYIOBJIETBO-
PHUTEIBHO

«YZIOBJIETBO-
PHUTEIBEHO

«XOpOoUIo»

«OTJIHNYHO»

OneHouHOE
CPElCTBO

HUe Kiaccudu-
KaIIMOHHBIX

rpynn

['pamMOTHO, TOTHYHO, APTYMEHTUPOBAHO (HOPMUPYET COOCTBEHHBIE CYXKACHUS U OLleHKH. OTIn4aeT

(bakThl OT MHEHHIA, HUHTEpPIIPETALIU

1, OIICHOK M T.JI. B PACCYXIACHUSX ]I

YI'UX YH4aCTHHUKO

B ACATCIIBHOCTHU

3HaTh: @®parmenrap- | Hemonnsie Cdopmupo- Cdopmupo- Bomnpocsr mis
- OTJINYUSA HOE NIPE/CTaB- | IIpelcTaBie- BaHHbBIE, HO CO- | BaHHBIEC CUCTE- | OLIEHKH 3HAHHUU
(bakToB OT JeHue 00 oT- HUs 00 OTNIU- | JepKalllie OT- | MaTHYECKHE Y YMEHUH, 3a/a-
MHEHMH, MH- | TU4UAX (ak- qUsIX (aKTOB JIEJIBHBIE NIPO- | IIPEJICTaBIIC- HUS B BUJE pac-
TepIpeTa- TOB OT MHe- OT MHEHU, Oenpl mpen- HuUs 00 OTIH- YETHBIX 33/1a4,
Ui 1 oue- HUU, UHTEP- UHTEpIIpeTa- CTaBJeHUs 00 | YMsIX (aKTOB TECTOBbIE 3a7a-
HOK npeTanui u LUI ¥ OLEHOK | OTIMYMSIX (ak- | OT MHEHUH, HUS
OLICHOK TOB OT MHeE- UHTEpIIpETa-
HUU, UHTEP- LIU{ U OLICHOK
MpeTanui u
OLICHOK
YMers: O®parmenrap- | Hecucremaru- | B nenom Cdopmupo- Bomnpocs! qs
- (hopmupo- HOE YMEHHE YECKOE YMEHHE | YCIICIIHOE, HO | BaHHOE yMe- OLICHKH 3HAaHUH
BaTh cOOCTBEH- | popMupoBaTh | GOPMHPOBATH | coleprKallee Hue GpopMupo- | U yMEHHUH, 3a/1a-
HBIE CY)KJICHUS | COOCTBEHHBIE | COOCTBEHHBIE | OTAEJbHBIE BaTh COOCTBEH- | HUS B BUJE pac-

U OLICHKH, OT-
an4ath (HaKThl
OT MHEHHIA,
WHTEpIIpeTa-
IIUH, OLICHOK

CYKICHUS U
OLIEHKH, OTJIU-
4aTh (PaKThl OT
MHEHUM, UH-
TepIpeTanum,
OLIEHOK

CYKICHUS U
OLIEHKH, OTJIN-
4aTh (PaKThI OT
MHEHUI, UH-
TepIpeTaLui,
OLIEHOK

npoOenbl yme-
Hue popMupo-
BaTh COOCTBEH-
HBIE CY)XJIEHUS
Y OLIEHKH, OT-
an4ath (HaKThl
OT MHEHHI,
HHTEpIpeTa-
11, OLIGHOK

HBIE CYXJIEHUS
Y OLICHKH, OT-
TU4aTh (HaKThl
OT MHCHUM,
MHTEpIpeTa-
ITAH, OIIEHOK

YCTHLBIX 3a1a4,
TCCTOBBIC 3a/1a-
HUA

ApPryMEHTHPOBAHO U JIOTHYHO MPEACTABISET CBOIO TOUKY 3pEHUS IIOCPEICTBOM M Ha OCHOBE CUCTEMHOI'O
OIMCaHus
3HaTh: @®parmeHnrap- | Hemomnbie Cdopmupo- Ccdopmupo- Bomnpocsr s
- OCHOBHBIE HOE MPEJICTaB- | MpeacTaBie- BAHHBIE, HO CO- | BAHHBIE CUCTE- | OLICHKH 3HAHUM
NPUHIUIGI CU- | JIEHHE 00 oc- HUS 00 OCHOB- | JiepiKalllue OT- | MaTU4YeCKHe U yMEHUH, 3a/a-
CTEMHOTO ONH- | HOBHBIX MIPUH- | HBIX IPUHIU- | JEJbHBIC IPO- | MPEACTaBIIE- HHUs B BUJE pac-
caHus LAIIaX CUCTEM- | I1aX CUCTEM- Oenbl Tpen- HUS 0 00 oc- YETHBIX 3a/1a4,
HOTO OIMCAHMS | HOTO OMUCAHMS | CTaBJI€HUsA 00 | HOBHBIX IIPUH- | TECTOBBIE 3a]1a-
OCHOBHBIX LAIIaX CUCTEM- | HUSA
MIPUHIATIAX HOTO OIMCAHUs
CUCTEMHOTO
ONMCAHHUS
YMers: @®parmenrap- | Hecucrematu- | B nenom Ccdopmupo- Bomnpocsr 11
- IPEICTaBUTh | HOE YMEHHUE YECKOE YMEHHE | YCIIEIIHOE, HO | BAHHOE yMe- OLICHKH 3HaHUI
CBOIO TOUKY IIPEACTABUTh NIPEACTaBUTh coJiepaKallee
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[Inanupyemslie YpoBeHb OCBOCHUS
pe3yJIbTaThI
OCBOCHHUSI KOM-
OneHouHOE
NeTeHINH (MH- | «HEYAOBJCTBO- | «YJOBJIETBO-
«XOpOIIO» «OTIUYHOY CPEACTBO
JIMKaTopa J10- PHUTEIBHO» PUTEIBHOY
CTHDKCHHS KOM-
METEHIIUN )
3peHus Mo- CBOIO TOUKY CBOIO TOUKY OTIEIbHBIC HHE MpeJcTa- Y YMEHHH, 3a]1a-
CpPEACTBOM U 3peHus o~ 3peHus o~ MpOOEIBI yMe- | BUTh CBOIO HUS B BUJIE pac-
CHCTEMHOT'O CpPEACTBOM U CpPEACTBOM U HUE MPEJICTa- | TOUYKY 3pEHUST | YETHBIX 3a]a4,
OIHMCaHUS CHUCTEMHOTO CHUCTEMHOTO BUTH CBOIO IOCPEACTBOM M | TECTOBBIE 3a/1a-
OIIMCAHUS OIIMCAHMUS TOYKY 3p€HHUSI | CHCTEMHOTO HHS
MOCPEACTBOM OTIMCaHMS
1 CUCTEMHOTI'O
OIMCAHMUS

7.2. Bopochl 1151 OLIEHKH 3HAHUI U YMEHHM I, XapaKTepu3yriux popmMupoBanue

KOMIIeTeHIUM
[udp kom- Bompocsr [IpaBubHBIN OTBET
METEHIUN
YK-4 1. Kakue umcnoBble THIBI JaHHBIX HCHOJIB3Y- | int, float, m complex

1otcs B Python?

2. Kaxkoii onepaTtop ncnosib3yercs Aj1s KOHKare-
HaIUM CTPOK B sA3bIke Python, 3aganHbIX 1O 00€
CTOPOHBI OT omnepaTtopa?

+

3. Kak 3amaercs onepatop MOBTOPSHHS B SI3bIKE
Python, koTopbIil 00beINHSAET HECKOIBKO KOMTUH
OJIHOW U TOM K€ CTPOKH?

4. Moxer 11 uMs epeMeHHOM B s3bike Python
coJiepxaTh poOesbI?

HET

5. Moxert nu ums nepeMeHHol B si3bike Python
COJIEPKaTh CUMBOJI HUYKHETO NTOAYEPKUBAHUS?

Ja

6. Kakasg matemarnueckas (yHKUUS B SI3bIKE
Python mMoxeT ObITH MCIIOJIB30BaHA I HAXOX-
JIEHUS OCTaTKa OT JAeJIeHUs (B TOM YHUCIIe JJIs Yh-
ceJl C TIaBaronien TouKkom)?

fmod()

7. Kakasg matemaruueckas (yHKUUS B SI3bIKE
Python moxet ObITh HCIIONIB30BaHA I HAXOX-
JIeHUs 3HaYeHUS eXx?

exp()

8. Moxer 1M OBITh HMHIEKC CIHCKAa B S3bIKE
Python oTpuniatenbHbIM?

na

9. Kakyro (yHKIMIO HY)XHO HCIIOJIb30BaTh,
YTOOBI IEPEBECTU CTPOKY, COAEPIKAILYIO TBOMY-
HBIH KOJI, B L1eJ10€ Yuciio B si3bike Python?

int()

10. 3HavyeHne WHICKCA MIEPBOTO JIeMeHTa B kop- 0

Texe B si3pike Python?

YK-10

11. Kakyro OnOnroTreky HeoOX0AMMO HCIIONIb30-
BaTh, AJI1 TOIO ‘IT06LI NOJIYUYUTh OOCTYIl K MO-
nyJr0, HanrcanHoMmy Ha Python u3 C

Python/C API
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12. B (paitsie ¢ KakuM pacIIipeHneM HaXOIATCS
JTUPEKTOPHH 71l TIoMcKa Moayneit Python?

pth

13. Kak Ha3pIBaeTcss WHTETPUPOBAHHBIA HAOOD
KOMITOHEHTOB Ml HHCTPYMEHTOB, KOTOPBIH MpeI0-
CTaBJISIET TOTOBOE PEIICHHE ISl PEIICHUSs Olpe-
JIeJICHHOM 3a7a4u B si3bike Python?

DperiMBOpPK

14. Kak 3anuceiBaercst B Python, mycroii omnepa-
Top?

pass

14.C nmomopto Kakoi ()yHKIIUH MOKHO TTOCMOT-
peTb BCE METOAbl U aTpUOyThbl, CBSI3aHHBIE C
orpeneneHHbIM 00beKTOM B Python?

dir()

15.Kak Ha3bIBaeTCsi KOJUIEKLMS MOAYJIEH HiIu
byHKIUH, TpenHa3HaYeHHbIX U1 MCMOJIb30Ba-
HUS JPYTMMHU NPHWIOKEHUsIM? JlaHHas KoJuiek-
1S COICP>KUT HAaOOP TOTOBBIX PELICHUH AJIs pa3-
JUYHBIX 3a/1a4 U oOecrieynBaeT (HyHKIIMOHAIIb-
HOCTb, KOTOPYIO MOKHO HCIIOJIb30BaTh B CBOEM
PUJIOKEHUH.

Bubaunoreka

16. Kak Ha3bIBaeTCsi MEXaHU3M, KOTOPBINA 1MO3BO-
JISIeT CO3/1aBaTh N30JUPOBAHHBIC OKPYKEHHUS TSt
YCTaHOBKH M HMCIIOJIb30BaHMsI makeToB Python?

BuptyanbHoe okpyxeHue

17. Kak Ha3bIBaeTCs HHCTPYMEHT, KOTOPbIN 103~
BOJISICT YNPAaBJIATh YCTAHOBKOW, OOHOBJIEHUEM U
yIajeHueM OMOINOTEK 1 3aBUCHMOCTEH B IPOCK-
Tax Ha sa3bike Python?

Menemxep makeToB

18.Kak Ha3bIBaeTCsl MPUIIOKEHHE, €CIIM B HEM
KOKIBIA MpOLIeCC UMEET CBOW COOCTBEHHBIN
HabOp pecypcoB, BKJIIOYas MaMsATh, OTKPBITHIE
Gailnel, ceTeBble COETMHEHUS U APYTUe CUCTEM-
HBIE pecypchl?

MukporponeccopHoe

19. Kak Ha3bIBaeTcs MPUIOKEHUE, €CIH B HEM
HECKOJIbKO TTOTOKOB BBITIOJHSAIOTCS B PaMKax OJI-
HOTO npouecca?

Muoromnorounoe

20.Kakas BcTpoeHHass (QYHKIMS BO3BpAIAET
CJIOBaph, COJAEpKalluii Bce TiIo0anbHBIE Tepe-
MEHHBIE, IOCTYMHBIE B TEKyIIeH 00JacTH BHUIU-
MOCTH B si3bIke Python?

globals()
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7.3. IIpakTHKO-OpMEeHTHPOBAHHbIE 3aJaHUS

[udp kom-
MIEeTSHITNH

HpaKTI/IKO'OpI/IeHTI/IPOBaHHHC 3aJaHusg

[IpaBuiIbHBIN OT-
BET

YK-4

1. Tau dpparment mporpammel B Python:
foriini, 2, 3, 'one', 'two', 'three":
print(i)

Kakoro Tuma 3Ha4eHue MPUMET IIepeMEHHast | Tpu mep-
BBIX TPEX UTEepalUsaX LUKIIA?

int

2. [lan ¢pparment nporpammsl B Python:
foriin1, 2, 3, 'one', 'two', ‘three":
print(i)

Kaxoro Tuna 3HaueHHe MPUMET IepEeMEHHas | MpHU YeT-
BEPTOH, MATON U IIECTOW UTEepalusix LMKia?

str

3. Jlan ¢parment nporpammsl B Python:
A=0
n=>5
foriinrange(1, n+1):
A+=i
print(A)
Kaxkas onepanus OyieT BBIIOIHATHCS B IIUKJIE TPU HAXOXK-
JICHUY 3HAYCHUsI IEPEMEHHONH A

Cymma

4. 1ana ycinoBHas HHCTPYKLIHS
if Venosue:

brox unempyxyuu 1
else:

bnox uncmpyxyuii 2

Kaxk Ha3biBaeTcsl ycoBHass MHCTpyKuUus If, ecinu B Heit oT-
CYTCTBYeT cJI0BO €lse m mocnemyrommii 3a Heil OJOK WH-
CTpyKUIHHA?

HenonHoe BeTBie-
HHUE

5. Hanmmwmre onepaTop cpaBHEHUS JBYX ONEPaH/IOB Ha He-
paBeHCTBO B si3bike Python

6.Kakoe 3Ha4YCHHUS TOTYYUTCS, €CIIU MPEOOPa30BaTh JOTH-
YECKYIO IEPEMEHHYI0, UMEIOIIYIO 3HaueHHe True K Tumy int
B si3bIKe Python?

7. Kakoe 3HaueHus MOJIy4UTCs, €CIIM MPeoOpa3oBaTh JOTHU-
YeCKyI MEepeMEeHHYI0, MMEIoIyto 3HaueHune False x tumy
int B si3pike Python?

8. Hammmute Ha3BaHuEe (QYHKIMH, KOTOpas CKPBIBAETCS
O] 3HAKOM «7»

2(x)=1, ecmu x>0,

?2(X) = -1, ecmu x <0,

?2(x)=0, ecnu x = 0.

sign

9. Kakoro tuna Oyzet 3Ha4eHHE, €CJIM pa3Ae/IuTh JIBa 3Ha-
yeHust THna it (3bIK mporpammupoBanus Python)?

float

YK-10

10. Pe3ynprat paboTel mporpaMmel Ha si3bike Python:
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def factorial(n):
res=1
foriinrange(1, n + 1):
res *=i
return res
print(factorial(3))

11. PegynbTaTt paboThl IporpamMMsbl Ha si3bike Python:
def max(a, b):
ifa>Db:
return a
else:
return b

print(max(3, 5))

12. Pe3ynbTaTt paboThl porpamMMsbl Ha si3bike Python:
def max(a, b):
ifa>b:
return a
else:
return b

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

print(max3(3, 5, 4))

13. PesynbTat paboThl porpaMmbl 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))

14. Pe3ynbTaT paboThl IporpaMMsbl Ha si3bike Python:
def f():

global a

a=1

print(a)

a=0
fQ

15. Kak Ha3pIBaeTCs MpUeM, KOTOPBIN UCIIOJIB3YETCS B MO~
nporpaMMe JaHHOM MporpaMMBbl, HalIMCaHHOMW Ha si3bIKe PYy-
thon:

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

Pexypcns
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print(factorial(5))

16. PesynbraT paboTsl Koaa Ha s3bike Python: 9
sum = lambda a, b:a+b

print(sum(4, 5))

17. Pe3ynbrat paboThl Koja Ha s3bike Python: [1,2,3]
a=1[[1, 2, 3], [4, 5, 6]]

b =a[0]

print(b)

18. Pe3ynbraT paboTsl Koaa Ha s3bike Python: 45
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 +=a[i][j]
print(s)
7.4. TecTnl
[udp kom- TectoBbIe 3a1aHUSA [IpaBunbHbIN
METCHIIUU OTBET

YK-4 1. PaBubI 11 MHOKecTBa A = {1,2,3} mB={3,2,3,1}? 2
1. He paBHBbI
2. PaBHBI
3. Bropoe MHOXkecTBO 0OJIbIlIE TIEPBOTO
4. IlepBoe MHOKeCTBO O0JIbIIE BTOPOTO
2 Kakue omnepaiuy JUist LeJIbIX YUCes BO3BPALIAIOT 4
BenlecTBeHHoe yncio (float) B si3b1ke Python?
1.+, -
2./,%
3.+, %
4. %%/
3. Kakast maremaTudeckasi pyHKIIHSI MOXKET ObITh HCIIOJIB30- 1
BaHa JUI HaXOXKJCHHUS OCTAaTKa OT JIeJeHus ( B TOM YUCIIe JJIs
YHCeJI C MIaBarolneit Toukoii) B si3bike Python?
1. fmod()
2. factorial()
3. fabs()
4. frexp()
4. Komanna print (11 % 3), nanucannas Ha si3bike Python, BbI- 2

AacT pe3yJIbTar:

w N
w N W

.6666666666666665
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5. Uro mokaxkeT AaHHBIA KOA (A3BIK IporpamMmmupoBaHus Py-
thon)?
for i in range(5):
ifi%2==0:
continue
print(i)

1.ommbKy
2Yucmal,3ub
3Yucma2 u 4

4 Yucna 1u 3

6. Uemy Oyner paBHa nepeMeHHas d mociie BHIIOIHEHHUS IPO-
rpaMMbl, HAITMCAHHOH Ha si3bike Python?

a=10

b=3

b=allb

d=a%(b-2)

1.3
2.1
3.10
4.0

YK-10

7. CkoJIbKO OMOIIMOTEK MOYKHO UMIIOPTUPOBATH B OJIUH IMPOEKT
B s3bIKe Python?

1. He Oomnee 5

2. He 6omee 3

3. He 6omtee 10

4. HeorpaHnueHHOE KOJTUYECTBO

8. UTo moKaxkeT 3TOT KOJI, HalTMCaHHBIN Ha si3bike Python?
for j in "Hi! I'm mister Robert'":
if j=="\"
print("Haiineno")
break
else:
print ("['otoBo")

1 Ommbky B KozI€

2. "Haiineno" u "I'oroso"
3. "ToToBo"

4. "Haiineno"

9. Kakast ¢pyHKIHMS BBIBOAUT Y4TO-THOO0 HA KOHCOJIb B sI3bIKE PY-
thon?

1. out()
2. write()
3. print()
4. log()
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10. Kakas 6ubnmoteka oTBeyaet 3a BpeMs B si3bike Python? 2

1. clock

2. time

3. localtime
11. Kak mosiry4uTh JaHHBIC OT [TOJIb30BaTENs B s13bike Python? 2

1. Ucnionws3oBath metox readLine()
2. Ucnonb3oBath MeTon input()

3. Ucnonw3oBate metox get()

4. Ucnonb3oBatk MeTos read()

12. Yro OyneT moka3aHo B pe3yibTaTe JECHCTBHUS MPOTPAMMBI, 3
HanvcaHHOW Ha si3bike Python?
name = "John"

print("Hi, %s' % name)

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

8.IlepeyeHb OCHOBHOI U JONMOJHUTEJIbHOH Y4eOHOM JIUTEPATYPbl, HEOOXOAUMOM
JJIS1 OCBOEHUS M CIUNIMHBI
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1. I'ypukos, C. P. OcHOBBI aNropuTMH3allud U NporpaMMmupoBanus Ha Python :
yuebHoe nocooue / C. P. I'ypukoB. — Mocksa : UHOPA-M, 2022. — 343 c. — (Briciiee
oOpa3oBaHuUE: bakanaBpuar). — OBC ZNANIUM.com. - URL:
https://znanium.com/catalog/product/1356003 (mata obpamenus: 15.01.2026).

2. XKyxkos, P. A. A3bik nporpammupoBanusi Python: npaktukywm : yue6Hoe mocobue
/ P.A. XykoB. — Mocka : UTHOPA-M, 2023. — 216 c. + [lon. maTepuaisl [ JIeKTpOHHBIN
pecypcl]. — (Bricmiee oOpa3oBaHuUE: bakanaBpuar). — DOI
10.12737/textbook_5ch5ca35aaa7f5.89424805. - ISBN 978-5-16-016971-2. - Tekcr : aiek-
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URL.: https://znanium.ru/catalog/product/2150530.

4. Cammepduiba, M. Python na npaktuke. Co3gaHue KaueCTBEHHBIX TPOrPaMM C UC-
MOJIb30BAaHUEM Tapajuieu3Ma, ONOIMOTEK ¥ MAaTTEPHOB : MpakTrdeckoe mocooue / M. Cam-
Mepduiba ; nep. ¢ anri. A. A. CnunkuHa. - 2-e u3a. - Mocksa : JIMK Ilpecc, 2023. - 340 c.
- ISBN 978-5-89818-322-6. - Texct : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/2102609.
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9.I1epeyeHn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTn «H-
TEPHET», HEOOXOAMMBIX IJI OCBOCHUS TN CIUIINHBI

1. Pylru 1.0.9 [DnexTpoHHBIH pecypc]: calT. - Pexxum pocTyma:

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

2. Python Data Analysis Library [3nekrpoHHslii pecypc]: caiiT. - Pexum goctyna:
http: //pandas. pydata. org/

3. Python Documentation [DnekTponHsbIit pecypc]: caiiT. - Pexxum noctyna: http:
//python. org/doc/

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

5. Scikit-learn Machine Learning in Python [Dnextponsnsrii pecypc]: caiir. - Pe-
*uM goctyna: http://scikit-leam.org

6.  OdwunmansHeIi callT mpoaykra https://www.python.org/

7. Tlopran ®unancosoro yausepcurera http://www.fa.ru/

8. Karanor xypcoB Murepuer YumuBepcurera Mupopmanmonnsix TexHonoruit
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.  DnekrponHas oubnnoreka ®unancoBoro yuusepcutera (Ob) http://elib.fa.ru/

15.  DnekrponHo-6ubMoTeuHas cuctema BOOK.RU http://www.book.ru

16.  DneKTpOHHO-OMOMMOTEUHass cucTeMa «YHuBepcuterckas Oubnmoreka OH-
JIAWH» http://biblioclub.ru/

17.  DnekTpoHHO-OMOIMOTEeUHas cuctema Znanium http://www.znanium.com

18.  DieKTpoHHO-OMOIMOTeuHas cucTeMa m3narenscta «FOPAWTY https://urait.ru/

19.  DHEeKTpOHHO-OMOIMOTEUHAS cucrtema U3/1aTeIbCTBA [IpocnekT
http://ebs.prospekt.org/books
20.  DIeKTpOoHHO-OUOIMOTEUHAS cucTema U3/IaTeNIbCTBA «JlaubY

https://e.lanbook.com/

21. DnextponHas  Oubmmoreka  M3gatenmbckoro  nmoma  «I'peOCHHHUKOBY
https://grebennikon.ru/

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

23. Hayunas snextponHnas 6ubnmnoteka eLibrary.ru http://elibrary.ru

24.  HamumonanbHast anekTpoHHas 6nbmuorexa hllp:i ra6.pd™

25. ®uHaHCOBas ClpaBOYHas cUcTeMa «DPHUHAHCOBBIU TUPEKTOP»
http://www.1fd.ru/

26.  Pecypchl nHpOpMaIMOHHO-aHATUTHYECKOTO0 areHTCTBA MO (PMHAHCOBBIM PHIH-
kam Chbonds.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
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30. Ilaker 6a3 gannbix komnanuu EBSCO Publishing, kpynHeiimiero arperatopa
HAYYHBIX PECYpCOB BeIyIUX u3aareabcTB Mupa http://search.ebscohost.com

31. DnexTpoHHBIC MPOAYKTH n3natenscTBa Elsevier http://www.sciencedirect.com

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

33. Hudopmanmonno-ananutuueckas 6a3za 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. Komnekuus Hay4YHBIX KypHAJIOB Oxford University Press
https://academic.oup.com/journals/

37. ProQuest: baza nannbix Business Ebook Subscription na mmardopme Ebook
Central https://search.proquest.com/

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

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

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

41. DneKTpoHHAas KOJUICKIMS KHUT Wu3AarelbcTBa Springer: Springer eBooks
http://link.springer.com/

42.  WHurepaktuBHas puHaHcoBas nHdopmalmoHHas cucreMa komnanuu Bloomberg

43. Cucrema Thomson Reuters Eikon

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

10.MeToauyeckue yKazaHus 1Jsi 00y4AIOIIUXCA 10 OCBOCHUIO TN CIIMIIIIMHBI

JIeKuMOHHBIE 3aHATUS IPOBOJSATCSA B COOTBETCTBUM C TEMATHYECKUM IJIAaHOM, MPU U3-
JIO’KEHUM MaTepuaia peKOMEHAyeTCsl UCI0Ib30BaTh NIpe3eHTaunu B cpeae PowerPoint npo-
rpamMMHbINA Ko U3 Jupyter Notebook u pparMeHThI meyaTHbIX MaTepUaIoOB M0 TEME JIEKIUH.

B Xo1e MHTepaKTUBHBIX 3aHATUH CleIyeT IPOBOIUTH Pa300p KOHKPETHBIX MPUMEPOB
nporpamMmmHoro kozaa u3z Jupyter Notebook.

ITpu n3ydeHnn TeopeTuuecKoro MaTeprana Heo0X0AMMO OIIUPATHCS Ha pabouyIo Ipo-
rpaMMy JUCUUIUIMHBI U JIUTEPATYPY U3 OCHOBHOT'O CIIMCKA.

Kpome 3Toro marepuana He0OOXOJMMO aKTUBHO padboTaTh ¢ HTEpHET-UCTOUHUKAMU
U TOCOOMSIMHM JIPYTHMX aBTOPOB, MOMOTAIOIIMMHU YCBOMTH MaTepuan OTAEIbHBIX pa3liesioB
IIPOrpamMMBl.

[IpakTrueckue 3aHATUS TPOBOIATCS IO CIETYIOLIEH CXeMe:

CryneHTsl B WHIMBHIYyaJIbHOM PEXHUME BBINOJIHSAIOT 3aJaHHUS B KOMIBIOTEPHOM
kiacce. CyIecTBYIOT 1B€ OCHOBHBIX (DOpMBI 3a7aHuil. B nepBoM ciydae BceM CTyJeHTam
MpeaiaraloTcs OAMHAKOBbIE UCXOAHbIEe JaHHbIe. [locie BhIMOTHEHUS 3a/laHuid YCTPauBaeTCs
o0CyKJeHNe pe3ynbTaToB B (hOpMe TEMATHUECKON AUCKycCcUU. Bo BTOpOM citydae KaxJIomy
U3 CTYJEHTOB IIpEJIaraeTcsi MHANBUAYAIbHOE 3aJaHue. B 3TOM citydae rnocie BbIIIOJHEHUS
3aJJaHusl OpraHu3yeTcs padoTa B rpynmnax: KaX/blil U3 CTyJ€HTOB aHAJIU3UPYET U KpUTHYE-
CKU OLIEHHMBAET WU K€ UHTEPIPETUPYET pPE3yJbTaTbl OJHOTO WM HECKOJIBKUX YJICHOB
IpyTIIbL.
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KonTponbHast paboTa BBINONHAETCS CTYACHTaMU MHIUBUIYAJIbHO U CAMOCTOSITENIHHO
BO BHeayaAUTOpHOE BpeMs. Kaxxaplii U3 CTy/IeHTOB BbIOMpAEeT 0071acTh IKOHOMUYECKHUX 3Ha-
HUH, 17151 KOTOPOU MOKHO HAWTH JaHHbBIE JIS1 aHAJIN3a B CBOOOHBIX UICTOYHUKAX, BBIIBUTAET
MPEIMOJIOKEHUS O HAIMYUHU CKPBITHIX 3aKOHOMEPHOCTEH B OTOOpPAHHBIX JaHHBIX, OMpPEJIe-
JSIeT BUJ 3THUX 3aKOHOMEPHOCTEH, BBIOMPAET COOTBETCTBYIOLINE HHCTPYMEHTAJIbHBIE CPEA-
CTBa MHTEJUIEKTYAJIBHOTO aHAJM3a JAHHBIX, OCYIIECTBIIAET ITOMCK 3aKOHOMEPHOCTEH U Jie-
JIAET BBIBOJIBI 10 BO3MOXXHOCTH IIPUMEHEHHNS METOJ0B HHTEJUIEKTYaJIbBHOIO aHAJIN3a JaHHBIX
B M30paHHOM 001aCTH.

TemaTnka KOHTPOJIBHOU pabOThl COOTBETCTBYET COACPKAHUIO JUCLHUILINHBI, U OIpe-
JEJSIETCS TIPETIOAaBaTEIIEM.

OO01111e NoI0KEHUS 1O BBIIOJHEHUIO KOHTPOJIBHOU paboThl

KoHntposbHas paboTa mo NUCUMIUIMHE «AJTOPUTMBI U CTPYKTYPBI TaHHBIX B SI3bIKE
Python» npennasHadueHa A1t IpOBEPKH CTETIEHH YCBOEHHMSI CTYJIEHTaMH MPONIEHHOT O Ma-
Tepuaa 1o JaHHOW JUCHUILIMHE.

KoHTposibHast paboTa BBINONHIETCS MOCIE MPOCIYIIMBAHUS CTYJCHTAMH JIEKIIMOH-
HOTO Kypca [0 JUCHUIUIMHE U UX CAMOCTOSTENIbHOM pabOThl ¢ PEKOMEHJOBAaHHOM Ipeno/a-
BareneM yuyeOHoW nuteparypoil. KoHTponbHas paboTa AODKHA IMOKa3aTh, YTO €€ aBTOP
OCBOMJI (DyHAaMEHTaIbHbIE 3HAHUS B 00JIACTH MPOrpaMMHUPOBaHUs Ha A3bIke Python.

KoHnTponbHast paboTa HOCUT MPAaKTUYECKUI XapaKTep U 1aeT JOTOJIHUTEIbHBIN OMBIT
CaMOCTOSITENIbHOM pabOThI HaJ BEIOpAaHHON TEMOH, 3aKIIIOYaIoLUiics B oA00pe HEOOX0AU-
MO JIUTEepaTyphl, MMCBMEHHOM H3JI0KEHUHM MaTepuaja Ha OCHOBE CHCTEMaTH3aluu, 0000-
LIEHUHU, KPUTUYECKOM aHAJIM3€ W3YYEHHOT0 MaTepHalla U YMEHUM PELICHUS NPAKTUYECKUX
3a/1ay.

KonTponbHas paboTa 10JKHA BKIIOYATh CIEAYIOUINE CTPYKTYPHbBIE 3JIEMEHTHI:

BBEJICHHE;

3a/1ayu, pelIeHre KOTOPBIX TpeOyeT HamMcaHue MporpaMMHOTO Koia Ha si3bike Python

3aKIIOYEHUE;

CIIMCOK MCIOJIb30BAaHHBIX HCTOYHHUKOB.

Bo BBeaeHNM 00OCHOBBIBAETCSI aKTyalbHOCTh T€MbI paOOThI, OMPENETAIOTCS e U
3a/1ayu.

Pemenue 3anay, Tpedyronmx (pUHAHCOBBIX BBIUMUCIECHUH, TOKHO COIEPKATh:

YCJIOBHE 331aHUS;

nepeyeHb BBOJAUMBIX YCIOBHBIX 0003HAUEHUH;

pUMEHsIEMBbIE JIJIS pacyeTa (GOpMyIIbl;

MPOTpaMMHBIN KOJI .Ha si3bIKe Python

B 3akiroueHnn JenarTcsl OCHOBHBIE BBIBOJBI IO M3yUYEHHOM TEME.

Crncok nH(OPMALIMOHHBIX UCTOYHUKOB JOJKEH COIepKaTh HE MEHee 5-7 HauMeHO-
BaHUM.

B meTonuueckux ykazaHUSIX MO JUCHUILTUHE «AJTOPUTMBI U CTPYKTYPhI TaHHBIX B
a3pike Python»» npencraBnensl 10 BapuaHTOB KOHTPOJIBHBIX padoTr. HomMep BapuaHTa KOH-
TPOJIbHON pabOThl yCTAHABIMBAETCS B COOTBETCTBUHU C MTOCIIEAHEN IUPPOI HOMEPA 3a4E€THOM
KHIKKHU.

BrinonHeHHas 1 opopMIIEHHas: B COOTBETCTBUM € TpeOoBaHUsIMU Kadeapsl «Marema-
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TUKa U HHGOPMATHKa» KOHTPOJIbHAS paboTa MpUKpEIUIIeTcs B HH(OPMaLMOHHO-00pa3oBa-
TEJIBbHOM MOpTaJe sl IPOBEPKH MPEIOAABATEIEM.

11. Ilepeyenb MHGOPMAIMOHHBIX TEXHOJIOT Ui, HCNIOJIb3yeMbIX NIPH OCYIIECTBJICHUH
00pa30BaTeJbHOI0 MPOLECCA MO AUCIHUIINHE, BKJIHYAs NepeYeHb He00X0AUMOro Mpo-
rPaMMHOT0 o0ecriedeHrsl U HH(POPMAIMOHHBIX CIIPABOYHBIX CUCTEM

11.1 Komnnexm nuyeH3uoHH020 NPOCPAMMHO20 00eCnedeHuUs.:
1. OC Astra Linux,

2. LibreOffice

3. AntuBupyc Kaspersky

11.2. Cospemennvlie npogeccuonanvHvle 6A3bl OGHHLIX U UHDOPMAYUOHHBIE CNPABOUHbLE
cucmembl

1. Nudopmanmonno-oOpazoBaTeabHbIi nopta GuHyHUBEpcuTeTa. http:
/lportal. ufrf.ru

2. OnekTpoHHas >HIMKIonenus http://ru.wikipedia.or.q/wiki/Wiki

3. Cucrema  koMmiiekcHOro  packpeitust uHpopmanun «CKPUH»

http://www.skrin.ru/
4. DnexkTpoHHO-0nbaroTeuHas cucrema BOOK.RU http://www.book.ru

5. DneKTpOHHO-0MOIMOTEeYHasT cucTemMa «YHuBepcuTeTckas Oubmuorexka OH-
JIAMH» http://biblioclub.ru/

6. DJCKTPOHHO-OMOIMOTEYHass ~ cucTemMa  Znanium
http://www.znanium.com.

7. DnexkTpoHHO-0MOMoTeyHas cuctema «Jlauby» http://e.lanbook.com.

8. DeKTpoHHO-0MOaMoTeuHas cucteMa «FOpaim» www.biblio-online.ru.

Q. OBC «EgunHoe oOKkHO jJocTyma K  00pa3oBaTelibHBIM  pecypcam»

http://window.edu.ru.

11.3 Cepmugpuyuposarnnuvle npocpammmsie u annapammsie cpeocmea 3auumsl UHGopmayuu

He npenycmorpenst

Kaxaplii o0ydaroniuiicsi B TeU€HHE BCEro oOydeHHUs 00eCreunBaeTCs UHANBUYalb-
HBIM HEOTPAHMUYCHHBIM JIOCTYIIOM K 3JICKTPOHHO-OMOJMOTEYHONH CHUCTEME M IJICKTPOHHOMN
uH(popmamoHHo-oopazoBatenbHol cpene KpacHomapckoro dunuana OUHAHCOBOTO YHU-
BEpCHUTETA.

DnexTpoHHas HHPOPMAIIMOHHO-00pa3oBaTeIbHast cpena OUHAHCOBOTO YHUBEPCUTETA
o0ecreynBaeT:

— JIOCTYTI K Y4EOHBIM IJIaHaM, padOYrM TMpOrpaMMamM JAUCITUIUIMH, TPAKTHK, K yKa3a-
HUSM DJICKTPOHHBIX OMOTMOTEUHBIX CUCTEM U 3JIEKTPOHHBIM 00pa30BaTEIIbHBIM pecypcam,
yKa3aHHBIM B pabouux nporpammax. [lo qucniunmmne «KopnopatuBabie nHPOPMAITMOHHBIC
cuctembl Ha 6aze 1C Ipennpusarue» B MOII npencrapiieHsl cieayronye BUabl HHPpopMaIu-
OHHBIX PECYPCOB:
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- dHHOTallu1 JUCHUIIIIMHBI,
- BHUACOJICKIINHN,,
- MYHBTHMGHHﬁHBIe IMPE3CHTAallU 110 BCCM TCMaM Kypca, - MeTOI[I/I‘IeCKI/Iﬁ MaTte-

puai:
- paboune IporpaMMbl JUCITUTIIHBI.
Hctounuk -https://portal.fa.ru/Catalog?Menuld=Catalog
- dukcanyo xoaa o0pa3oBaTeILHOTO MpoIiecca, Pe3yJbTaToB MPOMEKYTOUHON
arrecraiuu,

— MPOBEJICHUE BCEX BUJIOB 3aHATUMN, IPOLEAYP OLIEHKH PE3yIbTaTOB 00yUYEHUs, peaju-
3a1Msi KOTOPBIX OCYIIECTBISIETCS C IPUMEHEHUEM IIIEKTPOHHOTO OOyUEHHS.

12. Onucanue MaTepuaIbHO-TEXHNYECKOH 0a3bl, HEOOXOAUMOIi /IS OCyleCTBJIe-
HHsS 00pa30BaTEJbHOIO MPOLecca M0 AUCHUIIHHE

MarepuanbHOo-TeXHUYECKas 6a3a Kpacnonapckoro ¢unmana O@UHAHCOBOTO yHU-
BEPCUTETA COOTBETCTBYET JIEUCTBYIOLIMM IIPOTUBONOXKAPHBIM IIpaBUJIaM U HOpMaM, o0ecrie-
YUBAET MPOBEACHUE BCEX BUIOB JUCLHUIUIMHAPHON M MEXIUCLUIUIMHAPHON ITOATOTOBKH,
MPAKTUUYECKOM M HAy4YHO- HMCCIEIOBATEIbCKOM paboT 00ydaromuxcs, MperyCMOTPEHHBIX
y4eOHBIM TUTAHOM.

OO0pa3zoBatesbHBIM MpOoIecC 00ECIeUnBaeTCsl ClEHATIBHBIMU TTOMEIIEHUSIMH, KOTO-
phI€ IPECTABISAIOT COO0M ay IUTOPUU JJI MPOBEAEHU S 3aHATUI JIEKITMOHHOTO TUIA, 3aHATUN
CEMHUHAPCKOT0 THIIA, JAOOPATOPHBIX PaOOT, BEIOJIHEHUS KyPCOBBIX PabOT, IPYIIOBBIX U UH-
JTUBUYaJIbHBIX KOHCYJBTALMM, TEKYIIEr0 KOHTPOJII U TPOMEKYTOUHOM aTTecTaluu, oMe-
HIEHUS 1JI1 CAMOCTOSITENIbHOM paOOThI CTYIEHTOB U TIOMEILEHUS JUIsl XpaHEeHUs U Ipo(duIIak-
TUYECKOTO 00CITyKHBaHUSI y4eOHOTO 000PyI0BaHUSI.

CrienuanbHbIe MOMEIEHUSI YKOMIUIEKTOBAHbI CIIEUAIN3UPOBAHHON MEOEIbIO U TeX-
HUYECKUMH CPEJICTBAMU 00yUeHUs, 00€CIIeUYnBAIOIIMMHU MPECTaBICHUE YueOHOM HHpOopMa-
Uy OOJIBIION ayAUTOPUH, IEMOHCTPALIMOHHBIM 000pYI0BaHUEM.

[TomerieHust st CaMOCTOSITENIbHOM pabOThl 00YyYarOMIMXCsl OCHAILEHbl KOMIIbIOTEP-
HOUM TEXHUKOH, oOecreunBaroieil 1ocTym K cetu MHTepHeT U AieKTpoHHON HH(OpMaIiu-
OHHO-00pa3oBarenbHOM cpene KpacHomapckoro ¢gummana @UHAHCOBOTO YHUBEPCUTETA.

[Ipu uzyuenun meopemuueckoco Marepuana He0oOX0AUMO ONMUPATHCA Ha pado-
YyI0 NpOrpaMMy JUCIHUIUIMHBI U JIUTEPATypPy U3 OCHOBHOTO CITHCKA.

Kpome 3Toro marepuasna HeoOX0AMMO aKTUBHO padoTaTh ¢ IHTEpHET-UCTOYHU-
KaMH U MOCOOUSIMHU IPYTUX aBTOPOB, MOMOTAIOIIMMH YCBOUTH MaTepHall OTAEIbHBIX
pa3ziesoB NpOrpaMMbl.
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