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1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna "
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
MpodeccroHabHbIe MK-2.B/HA CncobHOCTb NPOBOAMTL (PYHAAMEHTANbHbIE U NPUKNALHbIE UCCNe0BaHNSA B
KOMnNeTeHumn 061acTy AepHON (PU3MKM 1 AAEPHO-IHEPTETUYECKUX TEXHOIOTUIA

AAEPHON (DUSUKM U A0EPHBIX TEXHONOMMI

MK-2.B/HA. 2 NmeeT npefcTaBneHne 0 BeAyLMX TEXHONOTUAX U METOAMKaX B 06/1acT
NpoBeAeHNS 3KCMEPUMEHTa/ILHOM U HayUYHO-UCCNeA0BAaTENbCKON AeATeNbHOCTU B 06/1aCTH

MK-2.B/HA. 3 ¥YMeeT opraHn30BbIBaTb U MPOBOAUTL TEOPETUYECKME M MPAKTUYECKME
3aHATUA B 06/1aCTN AAePHOM U3NKN N S0EPHBIX TEXHONOTUIA

2. TpeboBaHusa HI'TY K niaHUpyeMbIM pesysibTaTtam 00yYeHWs, COOTHECEHHbIM C
NHANKATOPaMm LOCTUXKEHUS KOMMETEHL M

Tabnuua 2.1

NHANKATOPbI AOCTVXKEHUS] KOMMETEHLIMIA

PesynbTaTbl 06yyeHns

dopMbl OpraHmnzaLmm
3aHATUN

IIK-2.B/HA. 2 UmeeT npeacTaBiieHde 0 BeyNIUX TEXHOJIOTHSIX H MeTOTHKAX
B 00JIaCTH NMPOBeIeHUsI YKCIIEPHMEHTAIbHOI M HAYYHO-HCCIE0BATEIbCKOM
AesITeIbHOCTH B 00J1aCTH siiepHOil GH3HKHU U sIIEPHBIX TeXHOJI0T Hil

MMeTb NPeACTaB/EHME O NPOrpaMMHbIX Cpefax 1 s3blKax AN MoeaMpoBaHms
(DM3NYECKUX ABNEHWIA

INekuwmn; CamocTosTeNbHasA paboTa

IIK-2.B/HA. 3 YMmeeT opranu3oBbIBaTh U NPOBOJAUTH TeOpeTHYECKHE U
HpPAKTHYEeCKHE 3aHSATHS B 00JIACTH sIIePHON (PU3HKH M sI/IEPHBIX TEXHOJIOT Wi

YMETb UCMO/b30BaTh MPOrpamMMHbIe Cpefbl A1 MOAENMPOBaHNS PU3NYECKUX
NPOLLECCOB B 3aBUCMMOCTW OT McCnefyemoii 06/1acT AAepHON (U3NKK

MpaKTnyecKme 3aHATUS;
CamocToaTenbHas paborta

3. CofepykaHue 1 CTPYKTypa ANCLUMUN/NHBI

Tabnuua 3.1
M3 Hux B MHanKaTopsl
o AKTVBHbIE
Tembl NEKUNN Yachb! |dhopme npakT. hopMbI, uac fOCTVXKEeHUA YyebHas DEATENIbHOCTb
noar., yac. ' ' KOMMeTeHUMIA

CemecTp: 5

AnpakTnyeckasi efMHMLA: BBegeHWe B NporpaMmHyto cpegy Python

1. BBefeHue B
NporpaMM1poBaHmne Ha A3bIKe
Python.

3HaKOMCTBO CO Cpeaoit 2
pa3paboTku IDLE. CTpykTypa
nporpaMmbl. KoMmmeHTapum.

MK-2.B/HA.

Nekumnsa

AVpaKTyeckas eanHMLA: dNeMeHTbI i3bika Python ans pelueHnst Hay4Ho-MCCNef0BaTeIbCKUX

3ajau




2. MporpammupoBaHue
NVHENHBIX aIrOpUTMOB Ha
A3blke Python. Onepatopbl
BBOZA U BbIBOJA AaHHbIX.
OnepaTop npucsaneaHus.
BcTpoeHHble pyHKLUY 1
MeToAbl 4N15 paboTbl ¢
yncnamun. Mogyns Math.
MaremaTunyeckune QyHKLUN.
Onepatopb! Ans paboTbl €
Mocnef0BaTe/IbHOCTbLIO.
MpyopUTET BLINOTHEHWSA
ornepatopos. "eHepaLus
CNyYanHbIX Ymcen.

MK-2.B/HA.
2

Nekuwnsa

3. MporpammmpoBaHue
pa3BeTBASALLMXCA 1
LUMKNYECKNX NPOLLECCOB Ha
A3blke Python. Onepauum
cpaBHeHKs. Oneparopsl
YC/IOBHOIO Nnepexofa.
Onepatops! LuKna.
Onepatopbl Nepexofa Ha
ClelyroLLyI0 UTepaLmnio 1
NnpepbIBaHUSA LUKSA.
BnoxeHHble UUKIbI.

MK-2.B/HA.
2

Nekuus

4. Onepaumun Hag CTpoKamu B
A3blke Python. CTpoku u
[BOVYHbIe faHHble. Co3aaHune
CTpoku. CneyuansHble
c1MBOSIbI. Onepauunn Hag
cTpokamu. dopmaTrpoBaHue
cTpok. Metog, format().
@yHKUMN N MeTOAbI Ans
paboTbl CO CTPOKaMM U
CUMBOIaMU. PerynapHole
BbIPXXEHUSA: CUHTaKCUC, MOUCK
no wabnoHy

MK-2.B/HA.
2

Nekumnsa

5. CTPYKTYpbl AaHHbIX A3blKa
Python. Cnuckn. Co3gaHne
cnucka. Onepawuuun Hag
cnvickamn. MHoromepHble
crnucku. Mepebop 3eMeHTOB
cnucka. ["'eHepartopb! CMCKOB
N BblpaXKEHNATeHepaTopsI.
®PyHKUMK 4515 paboThbl CO
CrMCKamu.

MK-2.B/HA.
2

Nekuwnsa




6. Monb3oBaTensckue
(hyHKLMY B A3bIKe Python.
OnpegeneHve QyHKUWKN U ee
BbI30B. Heob6s3aTenbHble
napameTpbl (yHKLMIA 1
COMNoCTaB/IEHME MO K/KoYaM.
MepemeHHOE Yncno
napameTpoB B PYHKLNN.
AHOHVIMHbIE (yHKLNN.
®YHKUMK reHepaTopbl.
[Jekopatopbl (yHKLUMIA.
"nobasibHble U NoKasIbHble
nepemMeHHbIe.

MK-2.B/HA.
2

Nekumnsa

7. Mofynu 1 naketbl A3blka
Python Mogaynu. MoHsaTve
mogyns. MNogknoyeHne
MOZYNA: UHCTPYKLMK import v
from. MyTn noncka mogynei.
MoBTOpHas 3arpy3ka Mogy ei.
MakeTbl. [MOHATWE NakeTa.
PaboTa C nakeTamu.

MK-2.B/HA.
2

Nekuunsa

OnpakTndeckas eanHmua: O6bEKTHO

-0pVeHTUPOBaHHOE NPOrpaMmMMpoBa

HVe Ha A3blKe Python

8.
OO6bEKTHO-OPUEHTHPOBAHHOE MK-2.B/HA.
PYIEHTVD 10 0 0 Nexuns
nporpamMmypoBaHve Ha A3blke 2
Python.
9. VtepaTopbl, KOHTEAHEpbI 1
parop P MK-2.B/HA.
nepeuncneHuns B A3bike Python.| 4 0 0 5 Nekumnsa
WTepartop Knacca.
10. Pa6oTa ¢ havinamu 1
Katasioramm B f3blke Python.
oY MK-2.B/HA.
MpaBa gocTyna K thainam u 2 0 0 5 Nekumnsa
KaTasioram. ®PyHKLMKN ansa
MaHUMynMpoBaHus gaiinamm.
TeMbl NPAKTUYECKNX VIBHIXB | Agryupre | /IHAVKATODDI
. Hackl (dopme NpaKT. | o e, | AOCTVDKEHMS YuebHas [|eaTe/IbHOCTb
3aHATUN noAr., vac. ' " | komneTeHuuiA
CemecTtp: 5

AnpakTnyeckasi eMHMLA: dNeMEHTbI A3bika Python Ansi pelleHus Hay4HO-UCCNeA0BaTENbCKMNX

3afa4

1. HanucaHune

3apaHue 1. OnpegeneHne
OCHOBHbIX TUMOB AaHHbIX U
onepauuii B a3bike Python.

apUPMETUYECKMX BbIPXKEHNI MK-2.B/HA.
4 2 0 OCHOBHbIE TUMbI
1 nporpaMMHas peannsayus 3
o nepeMeHHbIX.
JIMHENHBIX afIrOPUTMOB.
MpeobpasoBaHMe TUMOB
MepemMeHHbIX.
3afaHuve 2. PazpaboTka
2. Pa3paboTka nporpam, MK-2.B/HA. |npoeKTa ¢ NpUMEHEHENM
BK/IHOYAOLLMX BETB/IEHME W 4 4 0 o
3 ornepaTopoB (yHKLNIA
UMKIMYeCcKune npoLecchl
range() n enumerate().
3. PaspaboTka nporpamm ¢ 3afaHue 3. P3paboTka
MK-2.B/HA.
MCMNOMb30BaHNEM PerynspHbIX 4 2 0 3 MpoeKTa C NPUMEHEHNEM

BbIPaXXeHMI

moayns random.




3afaHue 4. PaspaboTka

MNMK-2.B/HA.

4. PaboTa ¢ MaccmBamu. 4 3 nporpaMm, UCNosb3yHLLMX

JLVNHaMMYecKue CrmcKu
5. HanucaHve npouesyp n nx MK-2 B/HA. 3afaHue 5. PazpaboTka
1Cnosnb3oBaHue B 4 3 nporpamMmbl ¢ HanucaHuem
nporpaMmmMmHOM KOJe. npoweaypsl
6. PaspaboTKa 1 TeCcTUpoBaHue MK-2.B/HA. 3anarive 6. Hanwcarive

o 4 nporpammel 415 Co34aHns

mozynen. CosfaHuve NakeTos. 3

naketa faHHbIX.

AvpakTryeckas eanHmua: O6bEKTHO-0PMEHTUPOBAHHOE NPOrpPamMM1POBaHne Ha si3bike Python

7. Co3gaHue Kaccos.
IMpumeHeHWe Hacnef0BaHNA U
1CMo/b30BaHMe KNaccos npu
HanvcaHum nNporpammel

3afaHue 7. Pa3paboTka

MK-2.B/HA. |npoekTa c onpegenieHnem
3 Knacca v cosfaHuem

3K3emnnapa Knacca.

8. PaspaboTka
06bEKTHO-OPUEHTMPOBAHHbIX
nporpamm ¢ UCronb30BaHNEM 4
NTEpaTopoB, KOHTEHEepOoB U
nepeyncrieHni

3afaHue 8. PazpaboTka
MK-2.B/HA. |nporpammsl ¢

3 1CNOJIb30BaHNEM
nTeparopa.

9. Co3gaHue nporpamm Ha
A3blke Python, ¢
MCrosnb3oBaHMeM hailfioBoro
BBOZa-BblBOAA

3afaHuve 9. PaspaboTka
MK-2.B/HA. |nporpammsl ¢

3 NCMobL30BaHNEM
(hainnoBOro BBOAA-BbIBOAA.

3.1 lNpakTnyeckas NoaroToBKa

Tabnuua 3.2

No Tembl 3aHATUNA

®opmbl opraHusaumm | CofiepykaHue NpakTUYECKoli NOAroTOBKY

(Bnabl pabor)

1 HanucaHne aprdMeTnyecKnx BbipaxkeHuin n | IMp BbINonHseT cneaytoLme BUbl paboT:
nporpaMmHas peansaums IMHeRHbIX onpegeneHne OCHOBHbIX TUMNOB AaHHBIX U
anropmMTMOB. onepauuii B A3blke Python. OcHOBHbIe

TUMbI NepeMeHHbIX. Mpeobpa3oBaHue
TUMOB NepPeMEHHbIX.

2 Pa3paboTka nporpaMm, BKIOUAKLLMX Mp BbINonHAeT cneaytoLme Buibl paboT:

BETB/IEHVE W LMKNYECKME NPOLLECChI pa3paboTka NpoeKkTa ¢ NPUMEHEHEUM
onepaTopos hyHKUMiA range() v
enumerate().

3 Pa3paboTka nporpaMm ¢ UCNO/b30BaHNEM Mp BbINonHAeT cneaytoLme Buibl paboT:
PerynsipHbIX BblpaXKeHWI p3paboTKa NpoeKTa ¢ MPUMEHEHNEM

moayns random.

4 PaboTa ¢ maccmBamu. Mp BbINonHAeT cneaytoLme Buibl paboT:

3afaHune 4. Pa3paboTka nporpaMm,
MCNOMb3YIOLWNX ANHAMUYECKME CMIUCKU

5 HanwucaHve npoueayp v Ux nucnonb3osaHue B [p BbINonHAeT cneaytoLme BuAbl paboT:

nporpaMmMHOM Kofe. 3afaHune 5. PaspaboTka nporpaMmsl ¢
HanucaHvem nNpoLueaypb!

6 Pa3paboTKa 1 TeCTUPOBaHME MOy EN. Mp BbINonHAeT cneaytoLme BuAbl paboT:

Co3faHvie NakeTos. 3afaHune 6. HanucaHwe nporpaMmsl gns
C03[aHWSA MaKeTa AaHHbIX.

7 CospgaHue Knaccos. MNMpumeHeHve Mp BbINonHAeT cneaytoLme BuAbl paboT:
Hac/efoBaHWs 1 UCNONb30BaHKE KNaccos npu 3afiaHvie 7. PaspaboTka npoekTa ¢
HanucaHuy nNporpaMmbl orpegeneHnem Knacca v co3faHnem

3K3emMnssgpa Knacca.

8 Pa3paboTka 00beKTHO-OPUEHTUPOBAHHbIX Mp BbINonHAeT cneaytoLme Buibl paboT:
nporpaMm C UCMosb30BaHMEM UTePaTOpPOB, 3afiaHvie 8. PaspaboTka nporpaMmbl ¢
KOHTEHEPOB W MepeynCeHNl NCMo/1b30BaHNEM NTEPATOpa.

9 Co3spgaHuvie nporpamm Ha a3blke Python, ¢ Mp BbINonHAeT cneaytoLme Buibl paboT:

UCMob3oBaHMeM (haliNoBoOro BBOAA-BbIBOAA

3afaHve 9. Pa3paboTKa Nporpammbl ¢
1cnonb3oBaHueM haiinoBoro
BBO/1a-BbIBOJA.




3.2 CamocToATeNbHasA paboTa 0by4yaroLerocs

Tabnuua 3.3
o ViHnKaTopbl Yacbl Ha Uackl Ha
Ne Buabl caMocToATe/IbHOMN paboThl BOCTVDKEHMA | e [koney b TaLmm
KOMMETEeHLWI Y 4
CemecTp: 5
1 |r|0,qFOTOBKa K 3aHATUAM |FIK-2.B/HA.2 |39 25

. AyaknHa M. . OpraHusayms camocTosATeNbHOV paboTbl CTYAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOIO
TEXHWYECKOTO YHMBepCUTETa : y4ebHO-MeToaMnYeckoe nocobue / M. T. AyakuHa, FO. B. HUKUTUH ;
HoBocKb. roc. TexH. yH-T.- HoBocnbupcek: M3a-so HITTY, 2022.- 61, [1] c. : Tabn.- TeKcT :
HernocpeacTBeHHbIN.- Pexkum goctyna: http://elibrary.nstu.ru/source?bib_id=223022

MK-2.B/HA.2,MN 40 20

2 |lMNoarotoBKa K aTTecTaummu K-2.B/HA.3

. OyakvHa M. 1. OpraHusaums camocTosTeNlbHOV paboThl CTYAeHTOB HOBOCUMBMPCKOrO rocy4apCTBEHHOIO
TEXHUYECKOro YHMBEPCUTETA : yUebHO-MeToaMYecKoe nocobme / M. T, AyakuHa, FO. B. HUKUTUH ;
HoBocub. roc. TexH. yH-T.- HoBocnbupck: M3a-s8o HITY, 2022.- 61, [1] c. : Tabn.- TekcT :
HenocpeaCcTBeHHbIN.- Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=223022 [emunaosa, /1. A.
KnacTepHblIli aHanm3. Python : yue6Hoe nocobue / /1. A. JemmaoBa. — Mocksa : PTY MUP3A, 2022. —
103 ¢. — TeKCT : aNeKTPOHHbIN // JlaHb : 3NeKTPOHHO-6MbMoTeYHas cuctema. — URL:
https://e.lanbook.com/book/240092 (gata obpaiieHuns: 06.03.2023). — Pexkum focTyna: 419 aBTOpu3.
no/b30BaTene.

3.3 TexHonorms oby4veHuns

[N opraHn3auum 1 KOHTPO/ISt CaMOCTOSTeIbHOM PaboThbl 06YYatOLLIMXCA, @ TaKXKe NPOBeAeHUs
KOHCYNbTaLMiA NPUMEHSIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TeXHoNorum (Taén. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKaALWMOHHbIE TEXHO/10r UK
VHhopmumpoBaHme e-mail; CoupnabHble ceTu
KoHcynbTnpoBaHue e-mail; Moptan HI'TY
KoHTpo/b Cpefia aNeKTPOHHOro 0byyeHus HI'TY
Eﬂstnggllj.l,;nHomBe y4ebHbIX 3EC

4. NpaBuna aTTecTaumm 06yyaroLmMxca no ANCUUMNIINHE

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCnosb3yeTcs 6abHO-PenTUHIOBas CUCTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.

KpaTkas nHhopmaums o bBPC npuseseHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHnBaeMble BUbI AesATENIbHOCTM 06yYatoLLmxcs 62 MakcumanbHbI 6ann
CemecTp: 5
Jexyus: 20 40
IIpakmuueckue 3anamus: 10 20
Oxzamen: 20 40




B Tabnuue 4.2 npefcTaBieHO COOTBETCTBIE POPM KOHTPO/IS 3asiB/IsieMbIM TPEGOBaHUAM K
pe3ynbTaTaM OCBOEHMS AUCLUNVHBI.

Tabnuua 4.2
Dopmbl
Kogabl P
o KOHTpONA
KOMMeTEeH MHaMKaTopbl JOCTUXEHNSA KOMMETEHLNI
unn OK3ameH
MK-2.B/ MK-2.B/HA 2. /imeeT npeAcTaBneHNe 0 BeyLMX TEXHONOMMAX Y METOAMKAX B 061aCTV NPOBeeHWS
H A 3KCMEPUMEHTAIbHOM 1 HayYHO-UCC/Ie0BaTE/IbCKOW AeATeNbHOCTM B 061aCTW AAepHON (U3NKM 1 +
AAEPHBLIX TEXHOJOTWIA
MK-2.B/HA 3. YMeeT opraHn130BbIBaTb U NPOBOAUTL TEOPETUYECKUE U NPAKTUYECKME 3aHATUSA B +
061acTn AAepHON PU3NKKN 1 AAEPHLIX TEXHOMOT Wi

®OH/, OLIEHOYHbIX CPEACTB MO AMCLIMNHE NPeACTaBNeH B NpunoXeHnun Ne 1 K paGoyei
nporpamme.

5. Jlutepatypa

OcHoBHasa nMTepaTypa
1. Hukurtuna, T. I1. [Iporpammuposanue. OcuoBsl Python mis nrkenepos / T. I1. Hukutuna, JI. B.
Kopones. — Cankr-IletepOypr : Jlanp, 2023. — 156 c. — ISBN 978-5-507-45284-2. — TekcT :
37eKTPOHHBIN // JIaHb : 31eKTpOHHO-0nOInoTeunas cucrema. — URL:
https://e.lanbook.com/book/302720 (mata obpamenus: 06.03.2023). — Pexxum moctyma: mist
aBTOPU3. IOJIB30BATEICH.
2. [Monymanos, /1. B. [Iporpammuposanue B Python 3 : yueObnoe moco6ue / 1. B. [loaynanos, C. P.
Aomromesa, A. M. EbumoB. — Ya : baml'VY, 2020. — 164 ¢. — ISBN 978-5-7477-5230-6. —
Tekcrt : anexTponHsiii // Jlaus : 3neKTpoHHO-OMOMOTeYHast cuctema. — URL:
https://e.lanbook.com/book/179915 (naTta obpamienns: 10.03.2023). — Pexxum moctyma: s
aBTOPU3. MOJB30BATEICH.

[lononHnTenbHas nuTepaTypa

1. Anues, B. B. Web-nporpamvuposanne va Python / B. B. SIlaues. — 2-e u3n., crep. —
Canxkt-IletepOypr : Jlanb, 2023. — 180 c. — ISBN 978-5-507-46546-0. — TexkcT : 37€KTPOHHBIN
// Jlanb : anexTpoHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/310289 (mata
obpamenus: 06.03.2023). — Pexum goctyma: 1uisi aBTOPH3. TOJIb30BATEIEH.

VIHTepHeT-pecypchl

1. Python. [Tnardopma mist paspabotunkos Ha Python : website. — 2001 — — URL:
https://www.python.org/ (data access: 18.04.2023). — Text : electronic.

6. MeToanyeckoe 1 NporpaMmmHoe obecneyeHne, MHPOPMALNOHHbIE TEXHOI0M N

6.1 MeToauyeckoe obecreyeHme

1. demunosa, JI. A. Kinacrepusriit ananu3. Python : yue6Hoe mocobue / JI. A. Jlemunoa. — Mocksa
: PTY MUPDA, 2022. — 103 ¢. — Tekcr : a5iekTpoHHEI // JIaHb : 371eKTPOHHO-0MOIHOTe HAS
cucrema. — URL: https://e.lanbook.com/book/240092 (nara obpamenus: 06.03.2023). — Pexxum
JOCTyMa: 7151 aBTOPH3. MOJIH30BaTENEH.

2. dyaxunaa M. I1. Opraam3amnus caMmoCTOATeNbHOM padoThl cTyaeHToB HoBOoCcHOMpCcKoro
rOCy/IapCTBEHHOT0 TEXHUYECKOTO YHUBEPCHUTETA : yueOHO-MeToauueckoe mocodue / M. I1.
Hynkuna, 0. B. Hukutus ; HoBocu6. roc. TexH. yH-T.- HoBocuOupck: M3n-so HI'TY, 2022 .- 61,
[1] c. : Tabm.- TekcT : HEMOCPEACTBEHHBIN.- Peskum gocTyma:
http://elibrary.nstu.ru/source?bib_1d=223022

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme
1 Onepaumonnas cuctema Microsoft Windows




2 Tlaket oducHbix mpunokeruii Microsoft Office

6.3 NHhopMaLyoHHble TEXHONOornK

Mpw ocyLecTBNeHM 06pa3oBaTeNbHOr0 NpoLecca Mo AUCUMNANHE NPUMEHSIOTCS 3/1EMEHTI
ANCTaHLMOHHBIX 06pa30BaTe/ibHbIX TEXHOMONWiA, @ TaKXKe CUHXPOHHOTO 1 aCUHXPOHHOIO
B3aMMO/ENCTBUA B 3NEKTPOHHOIN MH(OpPMaLMOHHO-06pa3oBatenibHoM cpeabl HITY.

7. MaTepuranbHO-TeEXHMUYECKOE 06ecneyeHmne
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1. O0o00meHHas CTPYKTYPa (POHAA OLEHOYHBIX CPEICTB JUCHUIIMHBI

O6o006meHHas cTpykTypa (hoHIa OIEHOYHBIX CPEJICTB MO AUcHMIIMHe [IporpaMMHbIe cpencTBa B
npoQeCCHOHATIBHOM J1eATENIbHOCTH NpeAacTaBieHa B Tadmuie. COBOKYIHOCTh pe3yJbTaToB 00y4eHHUs O
JUCLUIUIMHE COOTHECEHA C YPOBHAMHU C(POPMHUPOBAHHOCTH KOMIETEHIMH M COOTHECEHHBIMH C HUMH
MHAMKaTOpamMu. MHAMKATOPBI TOCTHIKEHUS KOMIIETEHIUN U3MEPSEMBI C ITOMOIIBIO CPEICTB TEKYIIEH U
OPOMEXYTOUYHOW aTTecTali 1o AucuummHe IIporpamMubie cpenctBa B IpodeCCHOHATBHON

ACATCIIbHOCTH.
Tab6muma
JTanbl OLEHKH Pe3yJIbTATOB 00y4eHUs 1
COOTHECEHHBIX ¢ HUMH HHANKATOPOB
JOCTHKeHHsI KOMIETeHIMI
®opmupyemble Huauxaropsl MeponpusTus
KOMIIeTeHIMH KOMIIeTeHI Ui Temer TEKYIIEro KOHTPOJIH IIpomexxkyTounas
(KOHTpOJbHAS
padoTa, KypcoBoi aTTécranus
(3K3ameH, 3a4eT)
npoekt, PI'3(P),
pedepar u ap.)
IIK-2.B/HA 2. Nmeer Beenenne B mporpammupoBanue |3amanus 1, 3,4,5 DK3aMeH, BOIPOCHI 1-
CrocoOHOCTD MIpeICTaBICHIE O Ha s3bike Python. 3HakomcTBO CO 20
MPOBOJIUTH BEAYLIUX cpenoit pa3paboTKu IDLE.
(hyHITaMCHTAILHBIC U | TEXHOJOTHSIX U Crpykrypa MPOTPaMMBI.
NPUKIaHBIC METOJIKaX B Kommenrapuu. HUrepatopsl,
UCCIIeI0BaHUs B|00nacTy IpoBeieHHUS |KOHTEHHEPbl M IEPEUYHCICHUS B
obyactn  siepHOM [9KcriepuMeHTanbHON |s3pike Python. Mreparop kiacca.
GbU3MKH W AACPHO- M HAyYHO- Monynu ¥ makeTsl si3bika Python
SHEPreTUYECKUX uccnenoBatenbcko (Moaymu.  I[lonstue — momysns.
TEXHOJIOT Uil JIeSITENbHOCTH B [lonxntouenue MOZYJISL:
00JIacTH siIepHON uHCTpYKIMU import u from. Iyt
(U3HUKY ¥ AIEpHBIX  |TOoMcKa Moxysed.  [ToBTopHas
TEXHOJIOTUH 3arpy3ka  moxaynei.  IlakeTsl.
[Monsatme makera. Pabora ¢
MaKkeTaMu. OO0BEKTHO-
OPUEHTHPOBAHHOE
MPOrpaMMHPOBAHUEC HA  SI3BIKE
Python. Omnepanuu Haj cTpokamu
B s3bike Python. Crpoku n
nBouunble  gaHHble.  Co3panue
ctpoku. CrennanbHbIE CHMBOJIBL.
Onepanuu Haj CTPOKAMH.

dopmaTpoBaHHE CTPOK. MeTon
format(). @yHKIIMH 1 METOMBI IS

paboTHI co CTPOKaMH u
CHMBOJIAMH. Perynspasie
BBIP@KEHUSI: CHHTAKCHC, TIOMCK II0
1abJIoHy [onb3oBaTenbekue
¢ynkiun B si3pike  Python.
Omnpenenenne GYHKIMA U ee
BBI30B. Heobs3arenbHble
napameTpsl byHKIH] u
CONOCTaBJICHHE MO  KIJIIOYaM.

[MepemMeHHOE YKCIIO TAPAMETPOB B
(byHKIIMU. AHOHUMHBIE (YHKITUH.

OyHKIUU reHEepaTopHI.
Jlekopatopsl GyHKITH.
I'mobGanbHbIe u JIOKaJIbHBIC
HEepPEMEHHBIE.

IIporpamMmmupoBaHue  JIMHEHHBIX

anropuTMoB Ha si3bike Python.
OnepaTopsl BBOAA U BBIBOAA
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JIaHHBIX. Omnepatop

MIPUCBAVBAHUA. Bcerpoennsie
(YHKITUY 1 METOJIBI ISt paboTHI ¢
YUCIIAMHU. Monynb Math.
MareMaTH4yecKme GyHKIHH.
Oneparopel 111 paboTBl €
MOCIICIOBATEIBHOCTEIO.
[puopuret BBITIOJTHCHUS
OIIEepaToOpOB. I'enepanus
CITydaiHBIX YHCeIL.
[IporpammupoBaHue
Pa3BETBIISIOLIUXCS u

UKITAYECKIX MTPOIIECCOB Ha S3BIKE
Python. Omepanum cpaBHEHHUS.
OmnepaTopsl YCIIOBHOTO IEpexo/a.
Oneparopsl  1wkia. OnepaTopbl
nepexona Ha CIIEIYIOTYIO
UTEpaIioO W TPEPHIBAaHUS LUKJIIA.
Brnoxennbie nukiasl.  PaGota ¢
¢daiinaMu U KatajoraMu B SI3bIKE
Python. IlpaBa nocryna x ¢aiinam
u karanoraMm. ODyHknum Ui
MaHHITYJIUPOBAHHS daitnamu.
CTpyKTypsl ~ [OAHHBIX  SI3BIKA
Python.  Cmmckm.  Co3znanue
crcka. Omepanuy HaJl CITUCKaMHL.
MmuoromepHbie criucku. IlepeGop
JJIEMEHTOB CHHCKa. [ eHepaTopsl

CIIMCKOB " BBIPAKCHUS
reiepatopel. ~ DyHKIMH I
paboTHI CO CITHCKAMH.
TIK-2.B/HA 3. Ymeer Hanucanue apupmeTrueckux |3aganus 2,6,7,8,9 DK3aMeH,
OpraHM30BBIBATh U |BBIP@XEHUH U IporpaMMHas Bonpocsl. 10-20.
IIPOBOJUTH peanu3anus JIMHEHHBIX
TEOpEeTUUYECKHE U aNTOPUTMOB. Hanucanune
MIPAKTUYECKUE IpoLeNyp U UX HCIOIb30BAHUE B

3aHATHS B 007acTH
sImepHON (DU3HKH 1
SIZIEPHBIX TEXHOJIOTHI

nporpaMMHOM Konie Pabota ¢

MacCHBaMHU. PazpaboTka
nporpamm, HCTIOJIb3YIOIIUX
JUHAMHYECKHE CIHCKU

Pa3paborka W  TecTHpOBaHHE
moxaynei. Co3gaHme  TaKeTOB.

PazpaboTka 00BEKTHO-
OpUCHTHUPOBAHHBIX IPOrpamMM C
HCTIOJIB30BaHUCM HUTEPATOPOB
KOHTEHHEpOB U MEpeUHCICHUI
PaspaboTka MpOrpaMm,
BKIIOYAMOIIUX  BCTBICHHE |
UKITHYECKIE TIPOIIECCHI
Pa3zpaboTtka MIPOrpaMM c
HCTIOIB30BaHUEM PETYISPHBIX

BeIpakeHuit Co3laHue KIIacCoB.
[MpuMeHeHne HaCIEOBAHUS U
UCTONB30BAaHUE  KJIACCOB  IIPH
HanucaHuu nporpammel Co3naHue
mporpamMm Ha s3bike Python, ¢
HCTIOJIB30BaHUCM (hatitoBoro
BBOJIa-BBIBOJIA




2. MeTtoanka oneHKH 3TanoB GopMHPOBAHUS KOMIIETCHIUI 110 ANCHMUIIJIMHE

PesynbraTel 00y4eHHMS MO TUCHMIUIMHE, COOTHECEHHBIE C YCTAHOBJICHHBIMH B IpOrpamme
WHJIUKATOPaMU JIOCTHIKEHUSI KOMIIETEHIMH IPOBEPSIOTCSA NPU IPOBEACHUM MEPONPUITHN TEKylIel
aTTecTanuu (KOHTPOJISA) B MIPOLIECCE N3YUEHUS TUCIMIIMHBI, YKa3aHHBIX B Ta0nuie pasnena 1.

[IpomexxyTouHasi arrecTanusi 1Mo JHCHMILJIMHE MIPOBOIUTCS B 5 ceMecTpe - B (hopMe dK3aMeHa,
KOTOPBIM HaIpaBjIeH Ha OIEHKY CHOPMHUPOBAHHOCTH PE3YJIBTATOB O0YYEHHUS IO JUCIHUIUIMHE (MOIYIIIO),
COOTHECEHHBIX C YCTaHOBJICHHBIMHU B ITPOrpaMMe MHIMKATOpaMu AocTivkeHus komrereHuuit [1K-2.B/HA
Y COOTHECEHHBIX C HUMHU MHIAUKATOPOB. (CM. TabmuIiy pazaena 1).

DK3aMeH MPOBOIUTCS B yCTHOU (hopme mo Omieram, COIEpiKalUM JBa BOMPOCA, KaXIbIH U3
KOTOPBIX TpeOyeT pa3BepHYTOTO OTBETA C MOSICHEHUSIMU U 000OCHOBAaHUEM M3JIaraeMoro Marepuaia. buier
dopmupyercs u3 mpuBeneHHoro B Ilacmopre 3K3aMeHa CHHCKa BOMPOCOB, TO3BOJISIONIUX OICHHUTH
pe3yabTaThl 00YUYEHUs TIO JUCITUIUIMHE, COOTHECEHHBIC C YCTAaHOBJICHHBIMH B TIPOTPaMMe WHIUKATOpaMU
JOCTH)KEHHUSI KOMIICTCHITHH.

OOuye mpaBuia BBICTABICHUS OLIEHOK TEKYLIEH M MPOMEKYTOUHON aTTeCTallMU MO JAUCLUIUIMHE
OTIpeNIeNAI0TCS OAJUIbHO-PEUTUHTOBON CHCTEMOM, MPUBEACHHON B pabovel mporpaMMe AUCIUILINHBL.

Ha ocHOBaHMM KpuTEpHEB, MPUBEACHHBIX B II. 3, OCYIIECTBIIICTCS OIEHKA YPOBHEH JOCTUTHYTHIX
pGSyHLTaTOB 06yLI€HI/ISI 110 JUCHUIIIIMHE, COOTHCCCHHBIX C yCTaHOBJ'IeHHI:IMI/I B nporpaMMe I/IHI[I/IKaTOpaMI/I
noctwkeHus komrnerennuu [1K-2.B/HA, 3akpemieHHbIX 3a JUCITUTUTMHOM.

3. OOmas xapakTepucTHKA YPOBHEH Pe3yJibTaTOB 00y4YeHM I, COOTHECEHHBIX ¢ HHIUKATOPaAMH
JOCTHKEHHUSI KOMIIEeTeHIM I

IpoaBunyTelii. TeopeTnueckoe conepkanue Kypca 0CBOCHO MOJHOCThIO. CTYJIEHT IEMOHCTPUPYET
cUCTeMaTh4yeckoe M IriyOOKoe MOHMMaHHE Y4eOHOTO Marepuana U CHOCOOHOCTh K CaMOCTOSITEIbHOMY
MOTIOJIHEHUIO W OOHOBJICHWIO 3HAHWM B XOJI¢ JajbHeWed y4deOHOoW paboThl W mpodeccHOHATBHON
nesirenbHOCTH. ChopMHpOBaHBI HEOOXOJMMBIE HAaBBIKM MpPAaKTU4YeCKOM paboThl. Bee yueOHble 3amaHus,
MPEelyCMOTPEHHbIE MPOrpaMMoi 0OydeHHs, BBINOJIHEHbl KayeCTBEHHO, Oe3 3aMedaHuil. Pe3ynbTarhbl
0o0y4yeHHs 0 JUCHUIUIMHE (MOIYII0), COOTHECEHHBIE C YCTaHOBJICHHBIMHU B MPOrpaMMe HHIUKATOPAMU
JOCTHUKEHUS] KOMIIETEHIIMH, OLIEHEHBI YMCIIOM 0alsIoB, BXOASIIKUM B JHAMa30H MIPOJBUHYTOTO YPOBHSI.

Ba3zosblii. Teopetndeckoe conepikanue Kypca 0CBOSHO B 00beMe, HE0OX0TUMOM JIJIs JaTbHEHIei
yaeObl 1 ipoeccHoHanbHOM neaTenbHOCTH. HaBbiku nmpakTrueckoi padboThl chopMHpOBaHbI HA 0230BOM
ypoBHE. Bce mpeaycMoTpeHHbIe TporpaMMoi 00y4YeHHs yaeOHbIC 3a/laHus BHITIOJTHEHBI ¢ HEOOIBIIUMU
norpemHocTsIMU. Pe3ynbTaTsl 00y4eHUs M0 JUCHUILIUHE (MOIYJII0), COOTHECEHHbIE C YCTaHOBICHHBIMU
B IIpOrpaMMe HHANKATOPaMH JOCTUKCHU A KOMHGTGHHHﬁ, OLCHCHbI YU CIIOM GaJIJIOB B IIpcaciax 6330BOF0
YpPOBHSI.

IMoporoBelii. TeopeTndeckoe CoJepKaHHE Kypca OCBOGHO B 00beMe, HEOOXOAMMOM IS
JanpHEHIeH yaeObl 1 MpodeCcCHOHATBHON NeATeIbHOCTH. HeKoTophle MpakTHYeCKre HAaBBIKK PabOThI C
chopmupoBaHbl ¢ TpoOeramu. YueOHbIE 3aqaHUs, MPEAYCMOTPEHHBIE NPOrpaMMOil 0OydeHwus,
BBITOJIHSUIMCH C OIIMOKaMU, UCIIPaBICHHBIMU 101 PYKOBOJICTBOM IpenojaBaTelis. Pe3ynbraTel o0yueHus
0 IUCUHUTUTHHE (MOIYITIO ), COOTHECEHHBIE C YCTAHOBJICHHBIMU B MPOTPaMMe HHIUKATOPAMHU JTOCTIKEHUS
KOMIIETEHIIH, OLICHEHbI YUCJIOM 0aJUIOB B IIpejieaxX MOPOroBOro YpOBHS.

Hu:ke moporosoro. Teopetuueckoe copepikaHue Kypca ocBoeHO (pparmenrapHo. HeoOxomnmeble
HaBBIKM TPAKTHUYECKOH pPaboOThl C(HOPMHPOBAHBI MHUHHMMAIBHO. BONBIIMHCTBO Y4eOHBIX 3aJaHM,
MPElyCMOTPEHHBIX NporpaMMoil OOy4deHMs, HE BBINOJIHEHBI. Pe3ynbraTel OOydeHUs MO JUCIUILINHE
(MOAyNI0), COOTHECEHHBIE C YCTAaHOBJIEHHBIMM B IIPOrpaMMe€ MHAMKATOPaMH JOCTUKEHHUSI KOMIIETEHIUH,
OLICHEHBI YHCJIOM 0aJlIOB, BXOJSIINX B AUANa30H HUXKE TOPOrOBOTO YPOBHS.



denepanbHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTeNIbHOE YUPEKICHNE
BBICITICTO 00pa30BaHUs
«HoBocubupckuii ToCy1apCTBEHHBIN TEXHUISCKUN YHUBEPCHUTET

Kadenpa snexrpoduznuecknx yCTaHOBOK U yCKOPUTEIEH

IHacoopr 3x3amena

no pucuuminie «[IporpaMMHbie cpefcTBa B MPOPECCHOHANTBHON ACSITEILHOCTUY, 5 CEMECTP

1. Meroanka oueHKH

DK3aMeH TPOBOAWTCS B yCTHOW ¢opme, mo Owreram. bumer cocrout u3 2 BONPOCOB U
dbopMupyeTCst IO CISTYIONIEMY TTPaBHITY:
— TIEPBBIN BOMPOC BBIOMpAETCS M3 Trara3oHa Bompocos 1-10;
— BTOpPOM BOMPOC U3 Auarna3oHa BorpocoB 11-20;
Takum 00pa3oM, MPOBEPSIOTCS PE3yAbTAThl OOYUEHHUS TI0 AUCHHUILUINHE, COOTHECEHHBIE C
YCTaHOBJIEHHBIMU B IPOrpaMMe MHJIUKATOPAMHU JOCTUKEHHSI KOMITIETEHIUH.
Ha skx3amene npenoaaBarciib BIIPABC 3a/laBaTb CTYACHTY YTOUYHAIOIINWC U JOIOJHUTCIILHBIC
BOTMPOCHI U3 00111eT0 TIepeyHs (1. 4).

DopMa >K3aMEHAIMOHHOTO OKJIeTa

HOBOCUBUPCKU T'OCYJAPCTBEHHbIN TEXHUUECKWI YHUBEPCUTET
Qakynsrer OTO

Bbuaer Ne
K 9K3aMeHy 1o auctumuiinae «lIporpamMmMHubie cpencTBa B mpodeCcCHOHATBHOMN ACSITEIIBHOCTH

1. ITporpamMmmMupoBaH¥e JTMHEHHBIX AITOPUTMOB Ha si3bIke Python.
2. CtpykTypbl naHHbIX si3bika Python. Crimcku. Co3manue crivcka.

VYTBepxnaio: 3aB. kKapeapon nomxkHocTs, DO
(moanuce)

(mata)

2. Kpurepuu oneHku pe3ybTaToB 00y4eHHs, COOTHECEHHBIX C YPOBHSIMM OCBOEHUS
HHIMKATOPOB J0CTHKEHUSI KOMIIeTeHIM i

OTBeT Ha S5K3aMEHAIIMOHHBIM OWJIET 3aCUMTHIBAETCS Ha MPOABMHYTOM YPOBHE, €CIU
CTYAEHT TPOBOAUT CPaBHHUTENIBHBIH KOMIUICKCHBIM aHAlU3 Marepuaia, BBIABISET MpPOOIEeMBbI,
IpeajgaraeT MEXaHM3Mbl HUX PEIICHHs, NPEACTaBISAET KOJUYECTBEHHBIE XaPAKTEPUCTUKU
ONpEACIEHHBIX IPOLECCOB, NPUBOAUT KOHKPETHbIE INpuMepbl. COBOKYNHOCTh pE3YJIbTATOB
o0ydeHHs MO OUCHUIUIMHE (MOIYJI0) M COOTHECEHHBIX C HUMH HHAMKATOPOB JOCTHKEHUS
KOMIIETEHIIM HE COJACPXKHUT TPoOeNoB. YCTaHOBJEHHBIE B MpPOrpaMMe KOMIIETEHIIMH
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chopMupoBaHbI B TOJTHOM 00beMe. OrieHka coctaBisiet om 35 do 40 6annos.

OTBeT Ha PK3aMEHAIIMOHHBINA OWJIET 3aCUMTHIBACTCS HA H230BOM YPOBHE, €CJIM CTYACHT MPH
OTBETE Ha BOMPOCHl (OPMYIHUPYET OCHOBHBIC MOHATHS, JAaeT XapaKTEPUCTHKY IPOIECCOB,
SBJICHUH, MPOBOJUT aHAJINU3 MPHUYUH, YCJIOBUHM, CIIOCOOEH MpPEACTaBUTh KOJIUYECTBEHHBIE U
KaueCTBCHHBIC XapaKTEpUCTUKHU TporieccoB. COBOKYMHOCTh pPE3yabTaTOB OOYdYEHHUS TIO
TUCIUIUIMHE (MOJYJI0) U COOTHECEHHBIX C HUMH HMHJIUKATOPOB JOCTHKEHHUS KOMIIETEHIIMIA
COJICP)KUT HECYIIECTBEHHBIC MpoOenbl. YCTAHOBJICHHBIE B MPOTpaMME KOMIIETEHIIUU
chopmupoBaHbl Ha 6a30BOM ypoBHE. OlieHKa cocTaBisieT om 34 0o 27 bannos.

OTBeT Ha PK3aMEHALMOHHBIN OHJIET 3aCUUTHIBACTCS HA MOPOTOBOM YPOBHE, €CIIH CTYICHT
IpU OTBETE Ha BOMPOCHI JAET OMpEIesieHHEe OCHOBHBIX MOHSATHI, MOXKET MOKa3aTh MPUYUHHO-
CJIEJICTBEHHBIC CBSI3U siBJICHHI. COBOKYIMHOCTh PE3yIbTAaTOB 00YUCHHUS IO JUCIUILTUHE (MOTYIIIO)
U COOTHECEHHBIX C HUMH HHIMKATOPOB JOCTHUXKEHHS KOMIIETEHUUN COJEPKUT MPOOEIBI.
YcTaHOBIIEHHBIE B TIpOrpaMMe KOMIETSHIIMH C(OPMUPOBAHBI Ha TIOPOTroBOM ypoBHe. OlieHKa
coctaBisieT om 26 0o 20 6annos.

OTBeT Ha OK3aMCHAIMOHHBIA OWJIET CUMTAeTCs HEYAOBJETBOPUTENbHBIM (HIDKE
MIOPOTOBOT'0 YPOBHSI), €CIIM CTYJAEHT MpPHU OTBETE Ha BOIMPOCHI HE JIAET ONpEIETIeHUN OCHOBHBIX
MOHATUHM, HE CIIOCOOCH TOKa3aTh MPUYWHHO-CIEICTBEHHBIC CBsI3U siBJIeHH. COBOKYMHOCTH
pe3ynbTatoB OOy4eHHs MO IUCHUIUIMHE (MOJYNI0) M COOTHECEHHBIX C HUMH HHAMKATOPOB
TOCTHKEHHUS KOMIIETCHIIUN CONEPIKUT CYIIECTBEHHBIC MPOOENBI. Y CTaHOBIICEHHBIE B MPOTPaMMe
KOMITETeHIINH He chopMupoBanbl. O1ieHKa coCTaBisaeT meree 20 6annos.

3. [Ixana oneHKn

DK3aMeH CUUTAeTCs CAAHHBIM, €CJIM CyMMa OalljIoB 0 BCEM 3aJaHUsIM OuJieTa COCTaBIIsAeT OT
20 o 40 6amnoB BrmrountensHo. CymMmma Menee 20 0aioB MpU3HAETCS HEYAOBIETBOPUTEIbHBIM
pe3yabTaTOM NMPOMEXYTOYHOH aTTECTALUH 110 TUCLIUILIIMHE.

B o01eit onieHKe 1o JUCHMITIIMHE 3K3aMEHALMOHHBIE OAJlIbl YIYUTHIBAIOTCS B COOTBETCTBUU
C MpaBWJIaMH OAJIIbHO-PEHTHHIOBOI cucTeMbl, ycTaHoBieHHbIMU B HI'TY.

4. Bonpocsl K 3k3amMeHy no qucuunnHe «lIporpaMmusbie cpeacTBa B mpodeccuoHanbHON
NESITETbHOCTH»

1. TIporpamMmmupoBaHue TMHEWHBIX aJITOPUTMOB Ha si3bike Python.

2. Omnepatopsl BBOJIa U BBIBOJIA JTAHHBIX.

3. Oneparop npucBanBaHMsI.

4. BcrpoeHHble PyHKIMU U METOBI [UT paboThI ¢ urciaamMu. Momyns Math. Maremarudeckue
GyHKIHN.

5. Omeparops! 11 paboTHI € MTOCTEI0BATENHLHOCTHIO.

6. IlpuoputeT BBIMOTHEHHS ONIEPATOPOB. [ 'eHepalys cydailHbIX YnCe.

7. TlporpamMmupoBaHHE pPa3BETBISIIONIMXCS W IMKIUYECKHX TIPOIECCOB Ha s3bike Python.
Ornepanyivi cpaBHEHUSI.

8. Omnepatopsl yCIOBHOTO MEpexoa.

9. Omnepatops! HHKIa. OnepaTopsl epexoAa Ha CASAYIOUIYI0 UTEPALUIO U TPEPhIBAHUS LIUKJIA.
BiioxeHHbIE LTUKIIBL.

10. Omnepammu Hax cTpokamu B si3bike Python.

11. Crpykryps! nanHbIX si3bika Python. Crmcku. Co3znanue crivcka.

12. Tlonp3oBarenbckue GyHKIMHA B si3bike Python. Onpenenenne GpyHKINM 1 €€ BHI30B.

13. Monynu u nakets! si3bika Python Moaynu. [Tonsitue moyss.

14. OOBEKTHO-OPHEHTUPOBAHHOE MTPOTPaMMHUPOBaHKE Ha s3bIke Python.

15. Ureparopsl, KOHTeHHEPHI U nepednciaenus B si3bike Python. Mrepatop kiacca.

16. PaGora c (aiimamu u karanoramu B si3bike Python. TIpaBa moctyna k daitnam u karaioram.
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