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1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna "
VHanKaTopbl JOCTVXXEHUSA KOMMNETEHLNIA
MpodeccroHabHbIe MK-1/MNMK Cnoco6eH K aHan13sy NocTaBNeHHOW 3afa4n UccnegoBaHuii B 061acTn (hOTOHNKY
KOMMETEeHLMM 1 ONTOMHGOPMAaTUKK
MK-1/IK. 2 Mpoun3BogMT aHan13 UCXOAHbLIX TPeboBaHWI K NapameTpam
pa3pabaTbiBaEMOro ONTUKO-3/IEKTPOHHOIO Nprbopa;
MpocheccuoHanbHble MK-2/TK CrnocobeH K pacyeTy, I'IpOGKTVIpOBaH6VIIO M KOHCTPYMPOBAHMIO B COOTBETCTBIN C
KOMTMETEHLMM TEXHUYECKUM 3aaHMeM TUMOBbIX CUCTEM, MPMBOPOB, AeTasel 1 Y3/10B Ha

CXEMOTEXHNYECKOM W 3/IEMEHTHOM YPOBHAX

MK-2/MNK. 5 Pa3pabaTbiBaeT JOKYMEHTALMIO MO 06eCNeUeHNI0 Ka4eCTBa, HafeXXHOCTM 1
6e30NacHOCTU Ha BCEX 3Tanax XWU3HEHHOTO LiMK/Ia ONTOTEXHUKM, ONTUYECKNX U
OMTUKO-3NEKTPOHHbIX NPMG0OPOB 1 KOMMN/IEKCOB

2. TpeboBaHna HI'TY K nnaHMpyemMbIM pesysibTataM 06y4YeHUs, COOTHECEHHBIM C

NHAMKATOPaMu LOCTKEHNS KOMMNETEHL I
Tabnuua 2.1

NHANKATOPbI AOCTUXKEHUS] KOMMETEHLIWIA

®opMbI OpraHmnzaLmm

PesynbTaTtbl 00y4eHNs 3aHATUN

IK-1/1IK. 2 IIpou3BoAuT aHAJIN3 MCXOAHBIX TPeGoBaHMIl K IapaMeTpaM
pa3padaTbIBaeMOro oNTHKO-3JIEKTPOHHOIO IpHOopa;

NwveTb npeacTtasneHME 0 NPOrpaMMHbIX Cpedax U A3biKax Ana MoaenmpoBaHnA Nekuymun; CamocTosATeNbHas pa60Ta

(DM3NYECKUX SABNEHWIA.

YMeTb UCNo/b30BaThb npuknagHbie NporpaMMHbIE MakKeTbl CXeMOTEXHNYECKOTO Nexuymu; npaKTI/Il-IECKVIe 3aHATUA;

MOZENMPOBaHUS. JlabopaTopHble paboThl;
CamocTonTenibHas paboTa
3HaTb MEeTOfb! U CpPefCcTBa aBTOMATM3aLMM NPOGECCUOHANIBHOMN AeATENBHOCTY. Jlekuun; CamocTosTeNbHas paboTa

IK-2/TIK. S Pa3pabaTpiBaeT TOKyMeHTAIHIO 0 00ecleYeHHIO KauecTBa,
HAJe;KHOCTH 1 0€30IacHOCTH HA BeeX 3Tanax ;KU3HeHHOI0 IHKJIAa
ONTOTeXHHKH, ONTHYECKAX M ONTHKO-3JIeKTPOHHBIX MIPHOOPOB H KOMILICKCOB

YMeTb BbINOHATbL MaTemMaTUYeCcKoe MoaennpoBaHne B NakeTax NPUKNagHbixX neKLl'I/Il/I; I'Ia6opaTopr|e pa60Tb|;

MporpaMm.

CamocTosTensHas paboTa

MeTb npeacTaBneHne 0 METOfe KOMMEKCHbIX aMNanTy, Nekumn; NabopaTopHble paGoThl;

CamocToATeNIbHas paboTa

3HaTb O METOfjax pacyeTa v aHaaM3a CTalMOHaPHbIX PEXMMOB paGoThl. Nexuyu; CamocTosTeNbHas paboTy

3. CofepykaHue 1 CTPYKTypa ANCUUN/NHBI

Tabnmua 3.1
M3 Hux B AKTUBHBIE MHankaTopsl
TeMmbl ]'IGKLI,VIVI Yacbl |popme npakT. dhopMbl, uac AOCTVKEHNSA YyebHas [eATEeNbHOCTb
noAr., vac. ' " | komneTeHuwuiA

CemecTp: 6

AnaakTuueckas earHuLa: BBeaeHve B NporpaMMHyto cpeay Python

1. BeegeHve B

nporpaMmMmmpoBaHne Ha A3bIKe

Python.
3HaKoMCTBO CO cpefoi

pa3paboTku IDLE. CTpyKTypa
nporpammbl. KoMmeHTapuu.

2 0 0 MK-1/MK.2 |Jlekuua

AVpaKTyeckas eanHMLA: dNeMeHTbI si3bika Python ans pelleHnst Hay4Ho-Uccnef0BaTelbCKUX

3afay




2. MporpammunpoBsaHue
NVHENHBIX a/IrTOPUTMOB Ha
A3blke Python. Onepatopbl
BBOZA U BbIBOJA AaHHbIX.
OnepaTop npucsaneaHus.
BcTpoeHHble pyHKLUY 1
MeTOo/bl 45 paboThl €
yncnamun. Mogyns Math.
Marematunyeckue yHKLUN.
Onepatopb! Ans paboTbl €
Mocnef0BaTe/IbHOCTbLIO.
MpyopUTET BLINOTHEHWSA
ornepatopos. "eHepaLus
CNyYanHbIX Ymcen.

MK-1/TK.2,
MK-2/TK.5

Nekuwnsa

3. MporpammupoBaHne
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-1/TK.2,
MK-2/MK.5

Nekuus

4. Onepaumun Hag CTpokamu B
A3blke Python. CTpoku u
[BOVYHbIe faHHble. Co3aaHune
CTpoku. CneyuansHble
cuMBOSbI. Onepauun Hafg
CTpokamu. dopmaTmpoBaHue
cTpok. Metog, format().
@yHKUMM U MeTOAbI ANs
paboTbl CO CTPOKaMU 1
cuMBOSaMu. PerynspHble
BbIPXXEHUSA: CUHTaKCUC, MOUCK
no wabnoHy

MK-1/1K.2

Nekumnsa

5. CTPYKTYpbl AaHHbIX A3blKa
Python. Cnuckn. Co3gaHne
cnucka. Onepawuuun Hag
cnvckamun. MHoromepHsble
crnvcku. Mepebop 3neMeHTOB
cnucka. ["'eHepartopb! CMCKOB
N BblpaXKEHNATeHepaTopsI.
®PyHKUMK 4515 paboThbl CO
CrMCKamu.

MK-1/nK.2

Nekuwnsa




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

MK-1/nK.2

Nekumnsa

7. Mofynu 1 naketbl A3blka
Python Mogaynu. MoHsaTve
mogyns. MNogknoyeHne
MOZYNSA: UHCTPYKLMK import v
from. MyTn noncka moaynei.
MoBTOpHas 3arpyska Moaynei.
MakeTbl. [MOHATWE NakeTa.
PaboTa C nakeTamm.

MK-1/1K.2

Nekuunsa

OnpakTndeckas eanHmua: O6bEKTHO

-0pVeHTUPOBaHHOE NPOrpaMmMMpoBa

HVe Ha A3blKe Python

8.
O6bEKTHO-0PUEHTMPOBAHHOE 3 0 0 MK-2/MK.5 | Nekuus
nporpamMMypoBaHe Ha A3blke
Python.
9. VtepaTopbl, KOHTEAHEpbI 1
nepeuncneHuns B s3bike Python.| 3 0 0 MNK-1/MK.2 |Jlekuyus
WTepartop Knacca.
10. Pa6oTa ¢ havinamu 1
KaTasioramu B ﬂsbu(evathon. MK-1/M1K.2,
MpaBa gocTyna K thainam u 3 0 0 Nekumnsa
MK-2/K.5
KaTasioram. ®yHKLUKN Ana
MaHW1MyIMpoBaHns (avinamu.
N3 HuX B AKTUBHBIE NHonKaTopbl
Tembl Na60paTOPHbIX PAOOT | Hackl |dopme npakT. | o o\ o | AocTikerns | YUYebHAs [esTeIbHOCTb
noAr., 4yac. KOMNETEHUNN
CemecTp: 6
AnpakTnyeckas eguHuLa: dnemeHTbl A3blka Python gns pewleHnss Hay4YHO-MUCCNef0BaTeIbCKUX
3aja4
3afaHue 4. PaspaboTka
1. PaboTa ¢ maccuBamm. 4 2 4 MK-1/MK.2 [nporpamMm, ncnonb3yowmx
[LMHAMNYECKUNe CNINCKN
2. HanucaHve npouesyp n nx 3agaHue 5. PaspaboTka
1cnosib3oBaHue B 4 2 4 MK-1/TK.2 [nporpaMmbl ¢ HanncaHvem
nporpamMmMHoM Koge. npoLeaypsl
3. PaspaboTka 1 TecTMpoBaHue 3anarive 6. Hanwcarive
' 4 2 4 MK-2/TK.5 [nporpammbl 4ns co3gaHus

mogyneii. CozaaHne NakeToB.

naketa gaHHbIX.

AnpakTndeckasn egnHuua: O6bEKTHO

-OpVIeHTUPOBAHHOE NPOrpaMmMypoBa

HU1e Ha A3bike Python

4. Co3faHue nporpamm Ha
A3blke Python, ¢
CMo/b30BaHNEM (DaiiioBoro
BBOAa-BblBOAA

MK-1/MK.2

3agaHue 9. PaspaboTka
nporpaMmbl ¢
1CNONb30BaHNEM
haiinoBoro BBOAA-BbIBOAA.




TeMbl NPaKTUYeCKnX Visiuxs | o HavkaTopbl
b Y Hacb! (dopme npakT. mO';I,,MjH:; poctwkeHns | YyebHasn AesTeNbHOCTb
saHATIN noar., vac. "7 | komneTeHumia
CemecTp: 6

AVpaKTyeckas eanHMLA: dNeMeHTbI si3bika Python ans pelleHnst Hay4Ho-Uccnef0BaTelbCKNX

3agad

1. HanuncaHwne
apnMeTNYECKNX BbIPaXKEHWI

3agaHue 1. OnpegeneHue
OCHOBHbIX TMMOB [JaHHbIX 1
onepauuii B sisbike Python.

U DO DAMMHAS Dea3aLIMS 3 3 3 MK-1/TK.2 [OCHOBHbIe TUMbI
poTp P 4 nepeMeHHbIX.
JIMHENHBIX aIrOPUTMOB.
MpeobpasoBaHne TUMNOB
nepemMeHHbIX.
2. PaspaboTka nporpamm, ﬁaﬂoﬂ: S'HP?A?’I\E:ZES;SZM
BK/IOYalOLL X BETB/IEHUE U 3 2 3 MK-1/1K.2 P P o
ornepaTopoB (hyHKLNIA
LMKINYEeCKMe npoLecchl
range() n enumerate().
3. PaspaboTka nporpamm ¢ 3afaHue 3. P3paboTka
NCMNO/Ib30BaHMEM PerynsapHbIX 2 2 2 MK-1/TK.2 [npoekTa ¢ NpUMeHeHNeM

BbIpaXKEHW

moayna random.

Anpaktndeckasn egnHuua: O6bEKTHO

-OpVIeHTUPOBAHHOE NPOrpaMm1poBa

HU1e Ha A3bike Python

4. Co3faHue Knaccos.
MpumeHeHne Hacne[0BaHNA U

3agaHue 7. PaspaboTka
MPOeKTa C onpeseneHnem

4 4 4 MK-1/1MK.2
1CNOMb30BaHWe K1accos npu Kflacca v cosfaHunem
HanucaHum nNporpammbl 9K3eMnsispa Kacca.
5. PaspaboTka
P 3afaHue 8. PazpaboTka
00BbEKTHO-OPUEHTUPOBAHHbIX DOTDAMMBI C
nporpamMm ¢ UCnosib30BaHNEM 4 2 4 MK-1/MK.2 |"POrP

o NCno/b30BaHMEM

NUTEpaTopoB, KOHTENHEPOB U

o nTeparopa.
nepevyncneHnin
3.1 NpakTnyecKas NoAroToBKa
Tabnuua 3.2
No TeMbl 3aHSTHM ®opmbl opranusaumm CogepxaHwve NpakTUYecKOoi NOAroTOBKM
3aHATUiA (BnAbl paboT)
1 PaboTa ¢ maccusamu. ne BbINonHsAeT cnepytoLme Buibl paboT:
3apaHvie 4. PaspaboTka nporpamm,
MCNOMb3YIOLWNX ANHAMUYECKNE CMIUCKN

2 HanucaHwve npoueayp 1 nx ucrnonb3osaHue B |16 BbINonHsAeT cnepytoLme Buibl paboT:

nporpaMMHOM KoZe. 3apaHvie 5. PaspaboTka nporpaMmbl C
HanucaHvem NpoLeaypb!

3 Pa3paboTka v TeCTUPOBaHME MOLYNEN. N6 BbINonHsAeT cnepytoLme Buibl paboT:

Co3faHune NakeTos. 3afjaHue 6. HanucaHwe nporpaMmmbl 4ns
C03[aH1A MaKeTa faHHbIX.

4 Co3spfaHvie nporpamm Ha f3bike Python, ¢ N6 BbINonHsAeT cnepytoLme Buibl paboT:

MCNoMb30BaHMeM (PainioBoro BBOAa-BLIBOAA 3apaHvie 9. PaspaboTka nporpaMmbl C
1CNo/b30BaHWeM (DainnoBoro
BBOZa-BbIBOJA.

5 HanvcaHue apumeTnieckmx BoipaxkeHuin n | IMp BbINonHSAeT cnepytoLme Buibl paboT:
nporpamMmMHas peasm3saums MHeRHbIX onpegjeneHne OCHOBHbIX TUMNOB AaHHbIX U
anropmMTMOB. onepauuii B s3bike Python. OCHOBHble

TUNbI NepeMeHHbIX. MpeobpasoBaHme
TUMOB NEPEMEHHbIX.

6 Pa3paboTka nporpamMm, BKIKUAKOLWMX Mp BbINonHAeT cnepytoLme Buibl pabot:

BETBJ/IEHVE U LMKNNYECKMe NPOLLECChI paspaboTka NpoeKTa ¢ NPUMEHEHENM
onepatopoB yHKUuIA range() u
enumerate().




7 Pa3paboTka nporpamMm ¢ Ucrnonb3oBaHuem  |IMp BbINONHSET cnefytoLme Brabl paboT:
perynsipHbIX BbIPKEHNI p3paboTKa MPoeKTa C NPUMEHEHNEM

moayns random.

8 Co3pgaHue Knaccos. MNpumeHeHve Mp BbINonHAET cnepytoLme Buibl pabot:
HacnefoBaHMA 1 MCMO/b30BaHNE KaccoB Npu 3apaHvie 7. PaspaboTka npoekTa c
HanmcaHuy NPorpammbi orpesenieHnem Knacca 1 Co3faHnem

3K3emnaspa Knacca.

9 Pa3paboTka 06HEKTHO-OPNEHTUPOBaHHLIX | [Mp BbINONHSET cnefytoLme Brabl paboT:
nporpamm ¢ NCNoJib30BaHWEM NTEPATOPOB, 3apaHvie 8. PaspaboTka nporpaMmbl C
KOHTE/HepOoB W MepeyncneHnii MCNO/Ib30BAHMEM UTEPATOpa.

3.2 CamocToATeNbHasA paboTa 0by4yaroLerocs

Tabnuua 3.3
o ViHAnKaTope! Yacbl Ha Yacbl Ha
Ne Buabl camocToATeNbHON pPaboThl LOCTUXEHNS
< |BbIMO/IHEHWE [KOHCY/IbTaL U
KOMMETEHLMI
CemecTp: 6
MK-1/NnK.2,MnK-
1 |KoHTposbHbIe paboThl MK 10 0

. OyakviHa M. T1. OpraHunsauus camocTosaTeNlbHOM paboTbl CTYAeHTOB HOBOCHOGUPCKOro rocyjapCTBEHHOro
TEXHWYECKOTO YHMBEpCUTETA : y4ebHO-MeToaMnYecKoe nocobue / M. TN. AyakuHa, FO. B. HUKUTUH ;
HoBocub. roc. TexH. yH-T.- HoBocnbupck: M3a-so HITY, 2022.- 61, [1] c. : Tabn.- TekcT :
HenocpeACcTBEeHHbIN.- Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=223022

2 | Kypcosas pabota | MK-2/MK.5 | 10 0

. AyaknHa M. . OpraHusayms camocToATeIbHOM paboTbl CTyAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOMO
TEXHUYECKOro YHMBEPCUTETA : yUebHO-MeToAMYecKoe nocobume / M. M. AyakuHa, FO. B. HUKUTUH ;
HoBocmb. roc. TexH. yH-T.- HoBocunbupcek: M3a-so HITTY, 2022.- 61, [1] c. : Tabn.- TeKcT :
HernocpesCTBEHHbIN.- Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=223022

MK-1/nK.2,MK-
2/TK.5 29 !

3 |loaroToBKa K 3aHATUAM

. AyaknHa M. . OpraHusayms camocToATeNbHOM paboTbl CTyAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOMO
TEXHUYECKOro YHMBEPCUTETA : yUebHO-MeToAMYecKoe nocobme / M. M. AyakuHa, FO. B. HUKUTUH ;
HoBocmb. roc. TexH. yH-T.- HoBocunbupcek: M3a-so HITTY, 2022.- 61, [1] c. : Tabn.- TekcT :
HenocpeaCcTBEHHbIN.- Pexxum focTyna: http://elibrary.nstu.ru/source?bib_id=223022

4 |I‘Io,u,r0TOBKa K aTTecTauuu |I‘IK-1/I‘I K.2 |20 |O

. AyaknHa M. . OpraHusayms camocToATebHOM paboTbl CTYAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOMO
TEXHWYECKOTO YHMBepCUTETa : y4ebHO-MeToaMYecKoe nocobue / M. T. AyakuHa, FO. B. HUKUTUH ;
HoBocKb. roc. TexH. yH-T.- HoBocunbupcek: M3a-so HITY, 2022.- 61, [1] c. : Tabn.- TeKcT :
HenocpeacTBeHHbIN.- Pexkum goctyna: http://elibrary.nstu.ru/source?bib_id=223022 Odemnaosa, /1. A.
KnacTepHblili aHanu3. Python : yue6Hoe nocobue / 1. A. emnposa. — Mocksa : PTY MUP3A, 2022, —
103 ¢. — TeKCT : aNeKTPOHHbIV // JlaHb : 3NeKTPOHHO-6MbmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/240092 (gaTa obpaieHmns: 06.03.2023). — Pexxum JoCTyna: A5 aBTopus.
nosib30BaTenei.

3.3 TexHonorusa oby4eHns

[ns opraHnsaumm 1 KOHTPOA CaMOCTOATE/IbHOM paboTbl 00yYaroLWMXCS, a TaKKe NPOBeAeHNs
KOHCYNbTaUuiA NPUMEHSIOTCA MHPOPMaLMOHHO-KOMMYHUKALMOHHbIE TEXHONOrMK (Tabn. 3.4).

Tabnuua 3.4
[eaTenbHOCTb VIHhopMaLMOHHO-KOMMYHUKALMOHHbIE TEXHOIOr K
VIHopmmpoBaHue e-mail; Moptan HI'TY
KoHCynbTMpoBaHue e-mail; Moptan HI'TY

KoHTponb MopTtan HI'TY




PasmeLLieHne yueGHbIX
MaTepuasnos

36C

4. MNpaBunna atTecTaunm obyyaroLmxca no ANCUUMNINHE

[ns atTecTaymm obyyaroLwmxca no AUCUMNINHE UCNosb3yeTcs 6abHO-PenTUHIOBas c1ucTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKWN MO TPaaULMOHHOM WKane n 15-ypoBHeBoi ECTS.
KpaTkas nHtopmaums o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. <
OueHnBaeMble BUbI AesATENIbHOCTM 06yYatoLLmxcs 62 MakcumanbHbIv 6ann
CemecTp: 6
JlabopamopHuas: | 5 10

KoHTponupytowme MaTepmasbl (CAMCOK BONPOCOB) NpuBoaATcs B “[emuaosa, /1. A. KnactepHbliii aHanus. Python : yue6Hoe noco6ue / /1. A. lemmaoBa. — Mocksa : PTY]
MWP3A, 2022. — 103 ¢. — TeKCT : 3NeKTPOHHbI // NlaHb : 3NeKTPOHHO-61GMoTeuHas cuctema. — URL: https://e.lanbook.com/book/240092 (nata o6patLeHuns:

06.03.2023). — Pexxum [0CTyna: Ans aBTopW3. No/ib3oBaTeneit."”

Konmponvuwvie pabomol: | 10
KoHTponupytoLmre MaTepuansl (CNMCOK BONMPOCOB) NpuBoAATCA B “Aemngosa, J1. A. KnacTepHblii aHanus. Python : yye6Hoe noco6ue / J1. A. lemugosa. — Mocksa : PTY]
MWP3A, 2022. — 103 c. — TeKCT : 3N1eKTPOHHbIV // J1aHb : 31eKTPOHHO-61GMoTeuHas cuctema. — URL: https://e.lanbook.com/book/240092 (gaTa obpatLeHus:

06.03.2023). — Pexxum 0CTyna: A5 aBTOPW3. No/b3oBaTenei."”

Kypcosas paboma:

KoHTponmpytoLme MaTepuasbl (CAMCOK BONPOCOB) NpuBoAaTes B “AyaknHa M. . OpraHu3aums camocTonTeNbHO paboTbl CTyAeHTOB HOBOCHOMPCKOro
rocyAapCTBeHHOr0 TEXHNYECKOTO YHUBepcUTeTa : y4ebHO-MeToAuYeckoe nocobue / M. M. OyakuHa, FO. B. HUKMTUH ; HoBoCW6. roc. TexH. yH-T.- HoBocnbupck: M3a-Bo
HITY, 2022.- 61, [1] c. : Tabn.- TEKCT : HENOCPEACTBEHHbIN.- Pexxum foctyna: http://elibrary.nstu.ru/source?bib id=223022"

Oxzamen: | 20 | 40
B Tabnuue 4.2 npeacTaBieHO COOTBETCTBME (DOPM KOHTPONSA 3asB/1SieMbIM TPEOOBaHUAM K
pes3ynbTataM 0CBOEHUNA ANCLUUMTNHBI.

Tabnuua 4.2
Kogbl DdopMbl KOHTPOSSA
KOMMeTeH MHAMKaTopbl SOCTVXKEHNA KOMMETEHLWA
|_||M|‘/'| KoHTp. |3awmTa SkaameH
pa6. | KM/KP
MK-1/ |NK-1/TK 2. Npon3BoanT aHanus UCX0AHbIX TPeGoBaHMiA K napameTpam + +

K paspabaTbiBaEMOro ONTUKO-3/IEKTPOHHOIO Nprubopa;

MK-2/T1K 5. Pa3pabaTbiBaeT JOKYMEHTALMIO0 NO 06ECNEUYEHNI0 KaueCcTBa, HaaeXXHOCTU 1
6e30MacHOCTY Ha BCEX 3Tanax XXW3HEHHOTO LMK/a ONTOTEXHWUKM, ONTUYECKUX U + +
OMTWKO-3M1EKTPOHHBIX NPUBOPOB N KOMMIEKCOB

MK-2/m
K

®OH/, OLIEHOYHbIX CPEACTB MO AMCLIMMHE NPeACTaBNeH B NpunoXxeHun Ne 1 K paGoueli
rnporpavme.

5. Jlutepatypa

OcHoBHasa nMTepaTypa
1. Huxkuruna, T. I1. [Iporpammuposanue. OcuoBsl Python mis nrkenepos / T. I1. Hukutuna, JI. B.
Kopones. — Cankr-IletepOypr : Jlans, 2023. — 156 c¢. — ISBN 978-5-507-45284-2. — Tekcr :
anexTpoHHbIl // JIaHb : 3nekTpoHHO-O0uboTeunas cuctema. — URL:
https://e.lanbook.com/book/302720 (mata obpamenus: 06.03.2023). — Pexxum noctyma: ams
aBTOPU3. TIOJB30BATEICH.




2. [Toaynanos, /1. B. [Iporpammuposanue B Python 3 : yueOHoe mocooue / /1. B. [Tonymanos, C. P.
Ao6gromesa, A. M. Epumor. — Ya : baml'V, 2020. — 164 ¢. — ISBN 978-5-7477-5230-6. —
TexcT : anekTponHsiii // JIaus : 3nekTpoHHO-O0uONMHOTeUHas cuctema. — URL:
https://e.lanbook.com/book/179915 (mata o6pamenus: 10.03.2023). — Pexxum noctyma: ams
aBTOPU3. MIOJIB30BATEIICH.

[lononHUTeNbHas nnTepaTypa
1. Sunes, B. B. Web-nporpammuposanue Ha Python / B. B. SIames. — 2-e u3a., crep. —
Canxkr-IletepOypr : Jlanb, 2023. — 180 c. — ISBN 978-5-507-46546-0. — TexkcT : 37€KTPOHHBIN
// Jlaus : a3nexTpoHHO-O0MOMMoTeunas cuctema. — URL: https://e.lanbook.com/book/310289 (mata
obpamienus: 06.03.2023). — Pesxum goctyma: 1isi aBTOPH3. MOJb30BaTENEH.

NHTepHeT-pecypchl

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

6. MeToan4eckoe 1 NPorpaMMHoe obecrieueHne, NHHOPMAaLIMOHHbIE TEXHOOM N

6.1 MeToguyeckoe obecrneyeHme

1. lemunosa, JI. A. Knactepssiit ananus. Python : yue6Hoe mocobue / JI. A. lemumoBa. — MockBa
: PTY MHUPDA, 2022. — 103 ¢. — Tekcr : anektponHsiii / JIaHb : 31€eKTPOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/240092 (mata obopamenus: 06.03.2023). — Pexum
JOCTYIIa: IJIs aBTOPHU3. MOJB30BATENENN.

2. Nynxuaa M. I1. Opranu3anus caMmoCcTosITebHON paboTel cTyneHToB HoBOCHOMpPCKOTO
rOCYIapCTBEHHOTO0 TEXHUYECKOTO YHUBEPCHUTETA : y4eOHO-MeToauueckoe mocodue / M. I1.
Hynxwuna, FO. B. Hukutun ; HoBocu6. roc. TexH. yH-T.- HoBocubupcek: Uzn-so HI'TY, 2022 .- 61,
[1] c. : Tabm.- Tekcr : HemocpeacTBeHHEII.- PeskxuMm noctyna:
http://elibrary.nstu.ru/source?bib_1d=223022

6.2 Cneumann3vpoBaHHOe NporpamMmmHoe obecreyeHme
1 Onepauronnas cucrema Microsoft Windows
2 Ilaket oducHbix npunoxkeruii Microsoft Office

6.3 NHhopMaLmoHHble TEXHONOornm

Mpw ocyLLeCTBEHNI 06pa30BaTe/IbHOO NPOLECca Mo AUCLMN/MHE NMPUMEHSIOTCS 31EMEHTbI
AMCTaHLMOHHbIX 06pa30BaTe/bHbIX TEXHOMOMN, & TAKXKe CUHXPOHHOTO M aCUHXPOHHOTO
B3aMO/IEICTBIS B 3/1EKTPOHHOI MHOPMAaLIMOHHO-06pa3oBaTe/bHOl cpefbl HITTY.

7. MaTepuranbHO-TeEXHMUECKOe 06ecreyeHmne

Mpe3eHTaLMOHHOe 060pyA0BaHME

No HanmeHoBaHue Ha3HauyeHne

1 |MpeseHTaUMOHHOE 060pPYA0BaHME [EMOHCTpaLMs HarNsaHOro MaTepuana B
(MyNbTUMeAWa-NPOEKTOp, 9KPaH, KOMMbIOTEP |COOTBETCTBUM C TEMATUKOI 1 CTPYKTYPOI
ON5 YNPaBieHUs) NEKLMOHHBIX U NMPAKTUYECKMX 3aHATU
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1. O000meHnHas cTPYKTYpPa (POHIA OLEHOYHBIX CPEICTB JUCHUILINHBI

OO6o0mieHHas cTpykTypa (poHIa OICHOYHBIX CPEJICTB MO AUcHMIIMHe [IporpammHbIe cpencTBa
npodeccuoHanbHOM NesTeNIbHOCTH npezcTaBieHa B Tabmnuie. COBOKYMHOCTh Pe3yJabTaTOB O0YYEHHUs 110
JTUCITUIIIMHE COOTHECEHA C YPOBHSMHU C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH M COOTHECCHHBIMHU C HUMHU
uHAUKaTopamMu. MHAMKATOPBI TOCTHXKEHUSI KOMIIETEHIIUN HM3MEpSEMBbl C MOMOIIBI0 CPEACTB TEKYIIEeH U

OPOMEXKYTOUHOW  arrecTtanuu 1o AucouiimHe IIporpamMMHble cpeacTBa  npodeccroHaTbHON
JACATCIIbHOCTH.
Tabnuua
JTanbl OLEHKH Pe3yJILTATOB 00y4eHHs U
COOTHECEHHBIX ¢ HUMHM HHINKATOPOB
JOCTHKEeHHsI KOMIIEeTeH Ui
®dopmupyembie HNuauxaTtopsl Meponpusitus
. Tembl TeKyLIero KOHTPOoJIs
KOMIEeTeHI[U! KOMIeTeH Ui IIpome:xyTounas
(koHTpOIBbHAS
aTTecTanus

paborta, KypcoBoi
npoekTt, PI'3(P),
pedepar u ap.)

(3Kx3aMeH, 3a4eT)

TIK-1/TIK Cmocoben
K aHaIN3y
IMOCTaBJICHHOM
3aJa4n
HCCJIeIOBaHMUI B
obsiactu (POTOHUKH U
ONTOUH()OPMATUKH

2. IlpousBoaut
aHaJIN3 UCXOIHBIX
TpeOoBaHUIt K
napameTpam
pa3pabaTbIBaEMOTr0
OINTHKO-
AJIEKTPOHHOTO
pubopa;

BBenenne B mporpaMMHpOBaHHE
Ha s3bIke Python. 3HakoMcTBO CO

cpernoit pa3paboTku IDLE.
CtpykTypa NPOTPaMMBbl.
Kommenrapuun. Hreparopsl,

KOHTEHHEephl U MEepedHCICHUS B
s3eike Python. Urepatop knacca.
Monynu u makets! si3bika Python
Mopynu. ITonsarue MOZYJISL.
[onxmouenne MOIYJIS:
uHcTpykimu import u from. Iyrtu
noucka wmonayneil.  [loBropHas
3arpy3ka  moxaynei.  IlakeTsl.
[onatne makera. PaGota ¢
MaKeTaMHU. Hanucanue
apu(METHYECKUX BBIPAXKECHUH H
HporpaMMHast peanu3amys
JINHEUHBIX aJIrOPUTMOB.
Hanucanue mpoueayp u  ux
UCTIOJIB30BaHHE B IPOTPaAMMHOM
koze. Omepanuu Hajx CTPOKaMu B
seike  Python.  Crpoku  u
aBonyHble  gaHHble. Co3maHue
cTpoky. CrenuanbHbIE CHMBOJIBL.
Onepauun Haj CTPOKaMH.
dopmarupoBaHue cTpok. Metoxn
format(). ®yHKIMH 1 METOIBI IS

paboTe! co CTPOKaMH u
CHMBOJIAMH. Perynsipusle
BBIPKEHUSI: CHHTAKCHUC, TTOUCK IO
mabaony ITonb3oBaTenbckue
¢byukumun B si3eike  Python.
Ompenenenne QyHKOMM H €€
BBI30B. Heobs3arenpHble
rapameTpsl GbyHKIMiA u
CONOCTaBJIEHHE MO  KIIOYaM.

[lepeMeHHOE YKCIIO TTAPAMETPOB B
(byHKIIMH. AHOHUMHBIC (QYHKIINU.

OyHKINU reHepaTophI.
Jlexopatopbl GbyHKITH.
I'moGansHBIE " JIOKaJIbHBIE
TIepEeMEHHEIE.

KonTponbubie
paboTHI, BCe pas3/ielsl

OK3aMmeH, BOmpocs! 1-
8




[IporpammupoBaHue  JIMHEHHBIX
IrOpUTMOB Ha s3bike Python.

Omnepatopsl BBOJAa U  BBIBOJA
JIAHHBIX. Omneparop
MPUCBAUBaHHUS. BcerpoeHHbie

(YHKIMU A METOJBI IS pabOTHI C

YHCIIAMH. Monayb Math.
MarteMaTHyecKue GbyHKIHH.
Omnepatopel s paboOTBl  C
TIOCIJIEI0BATENILHOCTEIO.

Ipuopurer BBIMOJTHEHUSI
OIIEpaTOPOB. T'enepanus
CITy4aiHbIX YHUCE.
IIporpammupoBanue

Pa3BETBISAIOLINXCS u
HUKINYECKUX  TMPOIECCOB  Ha
SI3BIKE Python. Ornepanuu
CpaBHEHUSL. OmnepaTopsl

yCIIOBHOTO mepexozaa. OnepaTopsl
mukaa. OnepaTopsl Iepexoja Ha
CIIEIYIOLIYIO UTEPALHIO u
npepbIBaHus 1MKIA. BiokeHHbIE
mukiael. Pabota ¢ MaccHBaMmu.
Pabora ¢ ¢aitmamu u karamoramu
B si3bike Python. IIpaBa moctyna k
¢aitmam n katamoram. DyHKINH
JUIST MaHHUITyJTMPOBaHMA (aiimamu.
Pa3paboTka 00BEKTHO-
OPHEHTHPOBAHHBIX IIPOTPaMM ¢

HCTIOJIb30BaHUEM UTEPaTOPOB,
KOHTEHHEPOB U IEPEUYUCIICHUN
PaszpaboTtka MIPOrpaMM,
BKITFOUAIOIIUX BETBIICHHE u
UKITNYECKIE MIPOIIECCHI
PaszpaboTtka MIpOrpaMm c
HCTIOJb30BaHUEM PeTYISPHBIX
BoIpakeHul Co3naHue KI1accoB.
[IpuMeHeHne HaclemoBaHHA U
WCTIONB30BaHUE  KIACCOB  TIPH

HamcaHuy nporpammel Co3anue
nporpaMM Ha s3bike Python, c
UCIIOJIb30BaHUEM ¢aiinosoro
BBO/Ia-BBIBOJIA CTpyKTypHI
naHHbIX s3pika Python. Crmcku.
Coznanue cnucka. Onepanuy Haj
CIIMCKaMHU. MHoromepHblie
crimcku.  IlepeGop  amemeHTOB
crniicka. I'eHepaTopbl CHHCKOB M
BBIPaKEHUSTEHEPATOPHI.

@dyakumn s paboTel €O
CIIMCKaMH.
[K-2/TIK CnocobeH|5. PaspabarbiBaeT OOBEKTHO-OPUEHTUPOBAHHOE KypcoBas pabora, Bce | Dk3ameH, Bonpocs! 9-
K pacyery, | JOKyMEHTAaIMIO 0 |[IPOrpaMMHMpPOBaHUE Ha  SI3bIKE | pa3zesbl 16
MPOEKTUPOBAHUIO ¥ |00ECTICUCHUIO Python. IIporpammupoBanue
KOHCTPYHUPOBAHUIO B|KadecTsa, JIMHEIHBIX aJrOPUTMOB Ha SI3bIKE
COOTBETCTBUU ¢|HaxexHOCTH U Python. Omeparopsl BBOmAa U
TEXHHUYECKUM 6e30macHOCTH Ha BBIBOJa  JaHHBIX.  Omeparop
3aJJaHUeM THIIOBBIX | BCEX JTanax MIPUCBaUBaHMUSI. Bcerpoentbie
CUCTEM, TPUOOPOB, |)KU3HEHHOTO MUKJIA  |(PYHKIIMH U METOMBI JUIs PabOTHI C
JeTaJieil ¥ y3JIOB Ha|ONTOTEXHHKH, YHUCITaMH. Monyis Math.
CXEMOTEXHHUYECKOM |ONTHYECKUX U Maremarnyeckne ¢$yHKIHUH.
" 9JIEMEHTHOM | OIITHKO-2JIEKTPOHHBIX [OnepaTopsl s paboTel ¢
YPOBHSIX pubopoB u MOCIIEI0BATENBHOCTBIO.
KOMIUIEKCOB [puopurer BBITOJIHEHUS
OIIEpaTOpOB. I'enepanus




CITy4aiHBIX qHCell.
IIporpammupoBanue
Pa3BETBIAIOIUXCS u
IUKIMYECKUX  IPOIECCOB  Ha
SI3BIKE Python. Ormepanuu
CpaBHEHUSL. OmnepaTopsl
ycioBHOro nepexoza. OmepaTopbl
muka. Oneparopsl Hepexona Ha
CIIETYIOLIYIO UTEPALIO u
TpepbIBaHus LMKJIA. BiokeHHbIE
miKiel.  Pabora ¢ daitnamu u
KaTalmoraMd B s3bike  Python.
IIpaBa pmoctyma x daiimam u
KaTauoram. OyHKIMH TUTS
MaHUITYJIHPOBaHHS dainamu.
Pazpabotka w®  TecTHpoBaHHE
Monyneil. Co3gaHue makeToB.

2. MeToauKa OlleHKH 3TaloB (l)OpMHpOBaHHH KOMIIeTEHIIMI M0 AMCUUILIHHE

Pesynbrarel OoOyueHuss IO JAMCLUMIUIMHE, COOTHECEHHBIE C YCTAaHOBJIEHHBIMU B IpOrpamMme
UH/IMKATOpaMM JIOCTUKEHUS KOMIIETEHIMH INPOBEPSIOTCS INPH NPOBEICHUM MEPONpPUATHI TeKyluei
aTTecTanuu (KOHTPOJIS) B MPOLIECCE M3YUEHUS TUCIMIUINHBI, YKa3aHHBIX B Tabnuie pasnena 1.

B 6 cemectpe 00s3aTenbHBIM STAllOM TEKYIEH aTTECTAllMM SIBISAIOTCS KOHTpOJIbHAs paborta,
KypcoBasi paborta. TpeboBaHUS K BBIMOJIHEHHIO KOHTPOJIBHOM pPalOTHI, KypcOBOW pabOThl, COCTaB U
MpaBujia OLIEHKU C(HOPMYIUPOBAHBI B MACTIOPTE KOHTPOJIBHOM pabOThI, KypCOBOU pabOTHI.

[TpomerxyTouHas aTTecTanys Mo AMCHMILJIMHE NMPOBOIUTCA B 6 cemecTpe - B GopMe dK3aMeHa,
KOTOPBI HampaBjeH Ha OIEHKY C(HOPMUPOBAHHOCTH pE3yJbTaTOB OOY4YeHHST 1O JUCIHUILIHNHE,
COOTHECEHHBIX C YCTaHOBJIEHHBIMHU B IIpOrpamMMme MHAMKaTopamu focTrkeHus komnerenuuit [1K-1/11K,
IMK-2/TIK 1 cOOTHECEHHBIX C HUMU UHMKATOPOB. (CM. TabnuIly paszena 1).

DK3aMeH NPOBOAMTCA B YCTHOH (opme mo Ouieram, cojepkallluM JBa BOMNPOCA, KaXKAbIA U3
KOTOPBIX TpeOyeT pa3BEepHYTOr0 OTBETa C IOSICHEHUSMU M OOOCHOBAaHHEM H3JIaraeMoro Marepuaa.
buner ¢popmupyetcst u3 npuseneHHoro B [lacnopre sk3amMeHa cIucka BONPOCOB, MO3BOJISIOMINX OLEHUTh
pe3ynbTarhl 00y4eHus MO IUCHUIUIMHE, COOTHECEHHBIE C YCTAHOBJIEHHBIMU B IPOrpaMMe MHIUKATOpaMu
JOCTUKEHUS] KOMIIETEHIIUH.

O6HII/Ie IMpaBuJjia BBICTABJICHUA OLICHOK TGKYHIeﬁ n HpOMe}KYTOqHOﬁ aTTeCTaluu 10 JHUCHUIITINHE
ONPCACIIAOTCA GaHHLHO-pCﬁTHHFOBOﬁ CHCTGMOI>'I, HpHBeHCHHOﬁ B pa60qel71 nporpamMme JUCHUIIINHBI.

Ha ocHoBaHMM KpuTEpUEB, MPUBEACHHBIX B II. 3, OCYIIECTBISAETCA OLEHKA YPOBHEUN TOCTUTHYTHIX
pe3yIbTaTOB  OOyUYEHUS [0 JUCLUMIUIMHE, COOTHECEHHBIX C YCTAaHOBJIEHHBIMM B IPOrpaMme
uHaukaropamu aoctwkenus kommneteHmi [TK-1/T1K, TIK-2/T1IK, 3akpenieHHbIX 3a TACITUTITHHOM.

OO0mas xapakTepucTHKAa YPOBHeH pe3y/ibTaTOB 00yUeHHsl, COOTHECEHHbIX ¢ HHAMKATOPaMHU
OCTHKEHUS KOMIIeTeHIU

IponBunyThiii. TeopeTHueckoe colepKaHME Kypca OCBOEGHO  MOMHOCThIO.  CTynmeHT
JIEMOHCTPUPYET CHCTEMATHUECKOE W TIYOOKOE€ TOHMMaHHE Yy4eOHOro MaTepHalia U CIIOCOOHOCTh K
CaMOCTOSITETIbHOMY TIOTIOJHEHUIO M OOHOBICHHMIO 3HAHWM B XoJe JanbHeimedl yueOHOH paboThl u
npodeccuoHabHON AesTenbHOCTH. ChopMupoBaHbl HEOOXOAUMBIE HABBIKH MPAKTHYECKON paboThl. Bee
yueOHbIe 3aJlaHHsl, TPEyCMOTPEHHBIE TPOTPaMMOil 00y4eHHsI, BBIITOJIHEHBI KAUECTBEHHO, 0€3 3aMeUaHui.
PesynpTarhl 00ydeHHs IO JUCIUIUTMHE, COOTHECEHHBIE C YCTAaHOBJICHHBIMH B MTPOTPaMMe MHIHMKATOPAMHU
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JOCTHIXKXCHUA KOMHGTGHHHP'I, OLICHCHBI YN CJIIOM 63.J'IJ'IOB, BXOIAIIHUM B JUAIIA30H ITPOABUHYTOT'O YPOBH:.

Ba3oBblii. Teopernueckoe coaepkaHHe Kypca OCBOEHO B 00beMe, HEOOXOJAMMOM IS
nanpHemel yuebbl u  TNpoQecCHOHANbHOM JedaTenbHOCTH. HaBBIKM MPaKTHYECKOH paboThI
copmupoBaHbl Ha 06a30BOM ypoBHe. Bce mpemycmoTpenHble mporpaMMoii o0ydeHust yueOHbIe 3a1aHus
BBITOJIHEHBI ¢ HEOOIBIIUMH TOTPEIIHOCTAMU. Pe3ynbraTsl 00yd4eHus Mo AUCIUILTUHE, COOTHECEHHBIE C
YCTaHOBJIEHHBIMH B IIPOTPaMMe MHAMKATOPAMH JOCTI)KEHHS KOMIIETEHIINH, OIIEHEHBl YNCIIOM 0alIoB B
npezenax 6a30BOTO ypOBHSL.

IToporoserii. Teoperuueckoe CcoIAepkKaHUE Kypca OCBOEHO B 00beMe, HEOOXOIMMOM s
nanpHelmei yueObl u npoecCHOHaNBHON AeATeIbHOCTH. HeKoTophle MpakTHUECKHe HAaBBIKU pabOoThI C
copMupoBaHbl ¢ IpoOenamu. YueOHble 3aJaHMsl, HPEAYCMOTPEHHbIE MpOorpaMMol 0oOy4eHus,
BBINOJHSUINCh C OMIMOKaMM, MWCIIPaBICHHBIMU II0J PYKOBOJACTBOM IIpernojaBaTelis. Pe3ynbTaTsl
o0y4yeHMs] 1O JUCHMIUIMHE, COOTHECEHHbIE€ C YCTaHOBJIECHHBIMH B IIpOrpaMMe WHIUKATOpaMu
JOCTUKEHUS] KOMIIETEHLIMHM, OLIEHEHBI YMCIIOM OajlyIoB B IPEJIEsIax OPOroOBOIO YPOBHS.

Hu:xe moporosoro. Teopetuueckoe coaepkaHue Kypca ocBoeHo ¢parmeHtapHo. HeoOxomumeie
HaBbIKM IIPAKTHUYECKOM pPadoThl Cc(OpMUPOBAHBI MHMHHUMAJIbHO. bBONBIIMHCTBO Yy4eOHBIX 3aJaHuUM,
MPEyCMOTPEHHBIX MPOTrpaMMOil OOy4YeHHsI, HE BBIMOJIHEHBI. Pe3ynbTaTel OOy4YeHHs MO TUCIHILIMHE,
COOTHECEHHbIE C YCTAHOBJICHHBIMH B IIPOrpaMMe€ HHJWKATOPAMU JOCTH)KEHHS KOMIETEHLIMH, OLICHEHbI
YHUCIIOM 0asyioB, BXOASIIKUX B AUAIa30H HUKE TOPOTOBOTO YPOBHSL.
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IO JUCLMITIIIMHE «HporpaMMHbIe Cpe€acTBa HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTH ), 6 CECMCCTP

1. Meroauka oneHKH

DK3aMeH NpOBOJMTCS B YCTHOW (hopme, 1o Omineram. Buier cocTouT w3 2 BONPOCOB U
(bopMHpyeTCs IO CIIETYIOIIEMY TPABHITY:
— TEpBBIA BOMPOC BHIOMpAETCs U3 Tarna3oHa Bonpocos 1-8;
—  BTOPOM BOIPOC U3 JMaIia3oHa BoIpocos 8-16.
Takum 00pa3oM, MPOBEPSIOTCS PE3YIbTATHI O0YUCHUS TI0 JUCIUILIINHE, COOTHECCHHBIE C
YCTaHOBJICHHBIMH B ITPOrPaMMe MHINKATOPAMH JJOCTH)KEHUS KOMITCTCHIIUH .
Ha »sx3amene mpernonaBarenb BIpaBe 3a/1aBaTh CTYICHTY YTOYHSIOIINE W JOTIOJTHUTEIBHBIC
BOIMPOCHI U3 00111er0 niepeyHs (1. 4).

DopMa >K3aMEHAOHHOTO OHTeTa

HOBOCHBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
®akynbrer OTO

Buaer Ne
K 9K3aMeHy 1o auctuumuinae «IIporpammubie cpenctBa mpopecCHOHAIBHON IEATETbHOCTI

1. Bompoc 1
2. Bonpoc 2.

YTBepxaato: 3aB. kKadeapoin noixHocTh, DO
(TIoamMck)

(mara)

2. Kpurtepum ouneHku pe3y/bTaTOB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMS
MHIUKATOPOB JOCTUKEHUS] KOMIIeTeH il

OTBeT Ha HSK3aMEHAIMOHHBIA OWJIET 3acUMTHIBAETCS HAa NMPOABHHYTOM YPOBHE, €CIH
CTY/IEHT TNPOBOJUT CPABHUTEJIbHBIA KOMIUIEKCHBIM aHaJIM3 MaTepuana, BBISBISET MPOOJIEMBI,
IpemaraeT MEXaHW3Mbl HX PEIICHHs, NPEICTaBIsAET KOJUYECTBEHHBIE XapPaKTEPUCTHKU
ONpEACIEHHBIX IPOLECCOB, NPUBOAUT KOHKPETHbIE INpUMepbl. COBOKYMHOCTb pE3yJIbTaTOB
o0ydeHus MO IUCHUIUIMHE (MOJIYJI0) M COOTHECEHHBIX C HUMH HMHAWKATOPOB JIOCTHKEHUS
KOMIIETEHIIM He COJAEpkKHUT TNpoOeNoB. YCTaHOBJIEHHBIE B MpOrpaMMme KOMIIETEHIMH
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chopMupoBaHbl B moaHOM 00beMe. OrnieHka cocrasisieT om 35 do 40 b6annos.

OTBeT Ha SK3aMEHAIMOHHBIN OWJIET 3aCUMTHIBACTCS Ha 0a30BOM YPOBHE, €CIIU CTYACHT
IIPU OTBETE HA BOIPOCHI (OPMYIUPYET OCHOBHBIC MOHSTHS, JACT XaPaKTEPUCTUKY MPOIIECCOB,
SIBIICHHUI, MPOBOJUT aHAIIM3 TPUYMH, YCJIOBUH, CHOCOOEH NPEICTaBUTh KOJIMYECTBEHHBIC U
KAYeCTBCHHBIC XapaKTEpUCTUKU TporieccoB. COBOKYIMHOCTh pPE3yJabTaTOB OOydYEHHUsS IO
TUCIUTUTMHE (MOAYJI0) M COOTHECEHHBIX C HMMH HWHIAWKATOPOB JIOCTHUKCHUS KOMIICTCHITHHA
COJICP)KUT HECYIIECTBEHHBIC MpoOenbl. YCTAaHOBICHHBIE B MPOTpaMMe KOMIICTCHIIUU
chopmupoBaHbl Ha 6a30BOM ypoBHE. O1ieHKa cocTaBisieT om 34 0o 27 b6annos.

OTBeT Ha AK3aMEHAIIMOHHBIN OMJIET 3aCUMTHIBACTCS HA MOPOrOBOM YPOBHE, €CITH CTYICHT
IpU OTBETE Ha BOIPOCHI JIACT OIPEICICHUE OCHOBHBIX MOHSATHH, MOXET I0Ka3aTh MPUYHHHO-
CIIEJICTBEHHBIC CBs3U siBIeHUHA. COBOKYIMHOCTh pE3YJIbTaTOB OOYYCHHS TIO JUCIUIUIMHE
(MOIYJII0) M COOTHECCHHBIX C HHMH HWHJIUKATOPOB JIOCTHKCHUS KOMIICTCHIIUH COJIEPIKUT
npoOebl. YCTaHOBICHHBIC B MPOTpaMMe KOMITETEHITNHM c(pOPMHUPOBAHBI Ha TOPOTOBOM YPOBHE.
Ouuenka cocrasiisieT om 26 0o 20 bannos.

OTBeTr Ha DJK3aMCHAIWIOHHBIA OWJIET CYMTACTCS HEYAOBJIEeTBOPUTEIbHbIM (HUXKE
MIOPOTOBOT'O YPOBHSI), €CIIM CTYACHT NPU OTBETE HA BOMPOCHI HE JAeT ONPEICICHUNH OCHOBHBIX
MOHATUH, HE CIIOCOOCH IOKAa3aTh NMPHYMHHO-CICACTBEHHBIC CBsI3U siBIeHUH. COBOKYITHOCTB
pe3ysIbTaToB OOYYCHHUs IO JUCHUIUTUHE (MOIYJI0) U COOTHECEHHBIX C HHUMHU WHJIUKATOPOB
JOCTHIKEHUSI KOMIICTCHIIUN COJICPKUT CYIICCTBEHHBIC TIPOOEIbI. Y CTAHOBIICHHBIE B MPOTPaAMME
KOMIeTeHIIMH He copMupoBanbl. OlLieHKa coCcTaBisieT merHee 20 bannos.

3. IlIkana ouneHKH

DK3aMeH CYMTAeTCs CIaHHBIM, €CJIM CyMMa 0aJlIoB IO BCEM 3aJaHHsIM OWIIeTa COCTaBISET
or 20 mo 40 OGamwioB BrmoumtensHo. Cymma wmenee 20 OamioB  TIpU3HAETCA
HEY/IOBJICTBOPUTEIBHBIM PE3yJIbTATOM IPOMEKYTOUHOH aTTECTAlNH [0 AUCLHUILIMHE .

B o0melt omneHke 0O IUCHMIUIMHE 3K3aMEHALMOHHbIE Oaibl y4YUTHIBAIOTCS B
COOTBETCTBUHU C IPaBUJIAMU OAJIIIbHO-PEUTUHIOBON CUCTEMBI, ycTaHOBIeHHbIMU B HI'TY.

4. Bompocsl K 3k3aMeHy o aucuuinimHe «[IporpamMubie cpeacTBa npodeccruoHanbHON
JEATEIBHOCTIDY
1. TIporpamMupoBaHre TUHEHHBIX aITOPUTMOB Ha s3bIke Python.
2. OniepaTopbl BBOJIA U BBIBO/IA JTaHHBIX.
3. Oneparop nprcBauBaHMSL.
4. BctpoeHHbIe (GYHKIMU U METO/IBI U1 paboThl ¢ unciaaMu. Moayns Math. Marematuyeckue
GYHKIMH.
5. Oneparopsl A71s1 paboThI € MOCIIEI0BATETbHOCTHIO.
6. [IpuopuTeT BBINOIHEHMS ONIepaTOpoB. I 'eHepalys ciay4aifHbIX YHCElT.
7. IlporpaMMupoBaHHe Pa3BETBIIAIOIIMXCS U IUKIMYECKUX MPOLECCOB Ha s3bike Python.
Onepatiuu cpaBHEHHUS.
8. Oreparopsl yCIOBHOTO MEPEXO/IA.
9. Oneparops! mukiIa. Oneparopsl Nepexoia Ha CIEAYIONYI0 UTEPAIUIO U PEPhIBAHMSI LIUKIIA.
BrnoxeHHbIE INKIIBL.
10. Onieparuu Haj cTpokamMu B si3bike Python.
11. CtpykTypsl nanHbIX si3p1ka Python. Criucku. Co3nanue cnmcka.
12. Tlonb3oBarenbekue GyHkmu B s3bike Python. Onpenenenvie GyHKIUM U €€ BHI3OB.
13. Monynu u nakersl si3pika Python Monynu. [Tonsitue momyns.
14. O0BEKTHO-OPHEHTHPOBAHHOE ITPOrpaMMHUpOBaHue Ha si3bike Python.
15. Uteparopsl, KOHTEHHEpHI U Niepeurcienns B s3bike Python. Mteparop kiacca.
16. Pabora ¢ gaitnamu u katagoramu B si3bike Python. [IpaBa nocryna k daitnam u katagoram.



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YIPEKICHNE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBI TEXHUYECKHI YHUBEPCUTET
Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOJIOTHIA

IMacnopT KOHTPOJILHOM PAdOTHI

no qucuurumne «IIporpaMMHubie cpeacTBa mpohecCHOHATBHON AEATEIBHOCTY, 6 CEMeCTp

1. MeToauka OEeHKH

Brimonnenne KOHTPOIbHON paboThI sBIsieTCss POPMOI TEKyIeH aTTecTanuu (KOHTPOJIs)
10 JUCLUIUIMHE (MOJYJII0) OCTaBUTh HYKHOE, IIPEyCMOTPEHHOHN Y4€OHbBIM IIJIAaHOM.

KonrponbHas pabora HampaBieHa Ha 3aKpeIUIEHHE M TPOBEPKY YPOBHS BIIAJCHHA
y4eOHBIM MaTepUaloM IO TEOPETUYECKMM TeMaM M TeMaM IMpPaKTUYECKUX 3aHATUH, a Takxke
(opMUpOBAaHHE HABBIKOB CAaMOCTOSTEIBHOI'O AaHAIU3a IPOLIECCOB U SIBICHUH C IOMOIIbIO
IPOTrPaMMHBIX CPEICTB NPOPECCHOHATBHOMN 1A TETbHOCTH.

Kontposnbnas pabota npoBoautcs mo remam Ne 1-7.

Homep MHAMBHIyaldbHOTO 33JaHUs OINpENeNseTcs MO HOPSAKOBOMY HOMepy (aMumiuu
CTYJEHTa B CIIUCKe rpynibl. I3MeHeHne BapuaHTa 3a/1laHusi BO3MOKHO TOJIBKO 110 COTJIACOBAaHUIO
C MpEenoaaBaTeyeM.

KonmgecTBo 3amanuii 1ocTaTouHO I 0OecneueHus1, KaXX10ro 00y4Jaronierocs 3a1aHueM
KOHTPOJIbHON paboThl.

Cmpykmypa KOHmMpPOJbHOU padomul.

TUTYIbHBIN JTHUCT (CM. TPUIIOKEHUE)
BBenenue (akTyaabHOCTb, LENb, 33J1a4H).
OcHoBHast 4yacTh (3a/laHue KOHTPOJIbHOM paboThI).
3axiroueHue (BbIBOAbI U PEKOMEHAALINH).

5. CnHcok JuTepaTypbl U HCTOYHHUKOB.

Bo BBenenuu ¢GopMynupyroTcs KpaTKo 0OOCHOBBIBAETCS aKTYyaJIbHOCTb, 1I€Ib U 3aJauH,
JIaeTCsl KpaTKasi XapaKTEpUCTHKA CTETIEHU U3YYEHHOCTH BOIIPOCA .........

OcHOBHasl 4aCThb — 3TO OTBET Ha 3a/JaHHs KOHTPOJbHOW paboThl. OH MOKEH ObITh
CaMOCTOSITENIbHBIM, DPa3BEpHYTHIM M apryMEHTUPOBaHHbIM. [Ipm HEOOXOIUMOCTH OCHOBHas
4acTh MOXET OBbITh pa3OuTa Ha OoJjiee MeJKue Borpockl. OHa JOMKHA COACPKATh 00s3aTeIIbHBIC
CCBUIKM Ha U3yUYEHHYIO JIUTepaTypy, HOPMaTUBHbIE aKThl U HHTEPHET-UCTOYHUKH, O(DOPMIICHHBIE
MOCTPAaHUYHO B COOTBETCTBUU ¢ OMOIMOrpaduueckuMu TpeOGoBaHUSIMH.

3aKioyeHne: U3JI0KeHHe OOIIero BhIBOJA MO M3YYEHHOM mHpobieMe W MpeularaeMblx
PEKOMEH TalN .

Crnucok  nuteparypel  odopmilieTCsl B COOTBETCTBHMM €  OMOIMOrpaguuecKuMu
TpeOOBaHUSAMHU B al()aBUTHOM TOpPSIKE M BKIIOYAeT OT 3 A0 5 HMCTOYHUKOB (KHUI, CTaTei
pPa3HbIX aBTOPOB, MHTEPHET-UCTOYHUKOB, JOKYMEHTOB), KOTOpble OBUIM H3YyY€HBl MpHU
BBINTOJIHEHUH KOHTPOJIBHOM paboThI.

PexoMenyercst n3naraTh MBICIH 1O CYLIECTBY, KPATKO U JIOTUYHO.

Tpebosanus k oghopmaenuro:

O0wvemM KOHTpONBEHOU paboThl 10 10 cTpaHWI] MamMHOMHCHOTO TeKcTa (opmara A4.
HIpudpt Times New Roman, 12. Hymepamusi cTpaHHIl CKBO3HAas, B HW)KHEH YacTH JIHCTa IO
neHTpy apabckumu nudpamu. KoHTponbHas paboTa aoKHa OBbITh OTpEJaKTUPOBaHA, HE
cozepxarb opporpadhuyeckux, CHHTAKCHYECKUX M CTUIJIEBBIX OLIMOOK.

KonTponbHas paborta mpemocTaBisieTcs Ui MPOBEPKU B 3JIEKTPOHHOM BHJE B CPOK,
YCTAaHOBJICHHBIH NpenoaBareneM. [Ipy MoJ0XKUTENbHOM pe3ylbTaTe OLlEHUBAaHUS KOHTPOJIbHOM
paboThl CTyIEHT €€ pacnedarblBaeT, IMepeAaeT Ha Kadeapy U 3allldiiaeT 0 CECCUU B
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Ha3HA4YC€HHOE IpenonaBaresieM Bpems. [lo pe3ynapTaTaM 3alllUTBl CTYJIEHTY BBICTaBJISETCS
OIICHKA B COOTBETCTBUHU C KPUTEPUSIMH, PUBECHHBIMU B 1. 2 HacTosiero [lacmopra.

Konrponbnas padora mpoBoautcs mo Temam Nel-7, Bkimtouaer 10 3ananuii. Beimonnsercs

INUCBbMCHHO.

1. Kpurepum omeHkH pe3y/ibTATOB 00y4eHHsl, COOTHECEHHbIX C YPOBHSIMH OCBOCHHS
UHIUKATOPOB JO0CTHKEHHs KOMIIeTeHIUI

OOuye mpaBuiia BBICTABIEHHS OLEHOK TEKYLICH aTTecTaluy ONpeNesstoTcsl OambHO-
PEUTUHIOBOM CUCTEMOM, YCTAaHOBIEHHOM JIOKaJIbHBIM akToM HI'TY.

KonrponsHast pabGoTa BbIMONIHEHA HA MNPOJABHHYTOM YpPOBHE, €CIIM CTPYKTYpa,
colepkaHue u opopmiieHHEe pabOThl COOTBETCTBYET TpeOoBaHUsM. Bce yacTu KOHTPOJIBHOI
paboThI COrIacoBaHbl, TEKCT JJOTUYHO BBICTPOEH U SIBJISETCS aBTOPCKUM. [IpUCYTCTBYIOT CChUIKH
Ha HOPMATHUBHBIE JOKYMEHTHI U aKTyaJlbHYIO TuTeparypy. Pabora nmpencrasiena ais mpoBEpKH
B YCTAHOBJICHHBIE CPOKH. AHAIU3 KaXI0TO U3 Pa3elIOB KOHTPOJIBHOM pabOThI CBHIETEILCTBYET
0 TOM, YTO COBOKYITHOCTbH P€3Y/IbTATOB €€ BHIMOJHEHUS U COOTHECEHHBIX C HUMH WHINKATOPOB
JIOCTUKEHUS] KOMIIETEHIIMI HE COAEPKHUT MPOoOenoB. 3aKperieHHbIE 32 KOHTPOJIbHOM padoTOi
KOMIETeHIIMH c(HOPMUPOBAHBI Ha MPOABUHYTOM ypoBHe. OneHka cocrtaBiser om 18 oo 20
bannos.

KonTponbHast paboTa BbIlONIHEHa HA 6Aa30BOM ypPOBHE, €CIIM CTPYKTYpa, COAEpKaHUE U
odopmieHne pabOTBHI COOTBETCTBYET TPEOOBAHUSAM, HO paboTa COMACPKHUT CIUHHYHBIC HE
NpUHLIMIIAATIbHBIE OIIMOKKM, HWCHpaBleHHbIE IOCIE 3aMeyaHuil mpemnojaBarens. Bce wactu
KOHTPOJIbHOM pabOThl COIJIACOBAHbl, TEKCT JIOTUYHO BBICTPOEH M SBJISETCS aBTOPCKHM.
[IpuCyTCTBYIOT CCBUIKM HAa HOPMATHUBHBIE JIOKYMEHTHI U aKTyallbHYIO IuTeparypy. Paborta
IpEJCTaBlICHa JJIsi MPOBEPKHM B YCTAHOBJIEHHBIE CpPOKU. AHAIU3 KaXJI0ro W3 pas3zesioB
KOHTPOJIbHON pabOThl CBUIETENHCTBYET O TOM, UTO COBOKYITHOCTh PE3YJIbTATOB €€ BBHIMOTHEHHUS
Y COOTHECEHHBIX C HUMU MHJIUKATOPOB JIOCTHKEHUSI KOMIIETEHIIUN CONEP)KUT HECYIIECTBEHHBIE
npo6enbl. 3aKkperieHHbIe 32 KOHTPOJIbHON paboTON KOMMETEeHIMH c(hOpMUpPOBaHbI Ha 0a30BOM
ypoBHe. OrneHka coctasisieT om 15 0o 17 b6annos.

KonTtponbHas paboTa BbIIIOJIHEHA HA OPOTOBOM YPOBHE, €CIIU CTPYKTYpa, COAEpIKaHUe
u odopmiieHne pabOThl COOTBETCTBYET TpeOOBaHUSIM, HO paboTa COAEPKHUT OIIUOKH,
HEOJJHOKPATHO UCIPaBIIsieMble MOCIIe 3aMeyaHuii mpenogaBaTens. YacTu KOHTPOIBbHOM paboThI B
LIEJIOM corjacoBaHbl. [IpHCYTCTBYIOT CCHUIKM Ha HOPMATHUBHBIE JOKYMEHTBHI U aKTYalbHYIO
auteparypy. PaboTa npencraBieHa s IpOBEPKH B YCTAHOBJIEHHBIE CPOKU. AHAIN3 KaXXJJ0r0 U3
pa3zenoB KOHTPOJIbHOW pabOThl CBHIIETENBCTBYET O TOM, YTO COBOKYIHOCTbH PE3YJIbTaTOB €€
BBITNIOJITHEHUSI M COOTHECEHHBIX C HUMH WHAMKATOPOB JOCTHKEHUS KOMIIETCHLIMH COAEPIKUT
npobenbl. 3akperuieHHble 3a KOHTPOJIbHOM paboToll KOMIETeHUUH CQHOPMUPOBAaHbI Ha
noporosoM ypoBHe. Ouenka coctaBnseT om 10 do 14 6annos.

KonTponbHast paGoTa cuuTaercs He BBINOJHEHHOH, €CIM CTPYKTYypa, COJEp)KaHUE H
oopmieHre paboThl HE COOTBETCTBYET TpeOOBaHUSAM, paboOTa COJACPKHUT CYIIECTBEHHBIE
OIIMOKH, HE HCTIpaBJICHHbIE TTOCIIE 3aMeuaHuil npemnojaBaTesnis. YacTu KOHTPOJIbHON paboThI
He corjacoBaHbl. OTCYTCTBYIOT CCBUIKM Ha HOPMAaTHBHBIE JOKYMEHTHI M aKTYaJbHYIO
autepatypy. Pabora He mpeacTaBieHa IS MPOBEPKH B YCTAaHOBJIEHHBIE CPOKU. AHAIN3
KaXJI0T0 M3 Pa3J]ieIoB KOHTPOJIBHOM pabOThl CBUAETENBCTBYET O TOM, YTO COBOKYITHOCTh
pe3yJNbTaTOB €€ BBIMOJIHEHUS] M COOTHECEHHBIX C HHUMU WHJIUKATOPOB JOCTHIKCHMUS
KOMIIETEHIIM HE COJEPKHUT MHOMXECTBO CYIIECTBEHHBIX MPOOENoB. 3aKperuleHHbIe 3a
KOHTPOJILHON paboToil komreTeHIMK He copmupoBanbl. Omenka cocrasuser om 0 do 9
bannos.

2. HlIkajaa oueHkn



KonrponpHast pabora kak ¢opma TeKylled arrectaiud (KOHTpPOJS) MO TUCHUILIAHE
CUMTACTCS YCICIIHO BBIMOIHEHHOMW, €CJM CyMMa IMOJYYEHHBIX OaIOB 1O BCEM €€ 3aJaHUsIM
cocrasiister oT 10 1o 20 0ayUI0B BKIFOUUTEIIBHO.

B oOmeii omeHke MO MUCHUIUIMHE Oa/lIbl 3a BBINOJHEHUE KOHTPOJBLHON pabOThI
VUUTBHIBAIOTCS B COOTBETCTBUU C TMPABWIAMU OaJTbHO-PEHTHHTOBOW CHCTEMBI W TAaOJHUIICH
COOTBETCTBUS OAJJIOB, TPAJWUIIMOHHONW OlIEHKW M OykBeHHOW onieHku ECTS, ycraHOBIICHHBIMU B
HITY.

3. IlpumMepHBbIii nepeyeHb 3aJaHNI (BAPMAHTOB) KOHTPOJIbHOH padoThl

1. Co3paiite 2 xiacca misi 0OpaOOTKM JaHHBIX MPUKIAJAHON ob6iacTu (001acTe BeIOMpaeTcs
caMoCTOsTeNIbHO). JlaHHBIE XpaHsITCS B TEKCTOBOM (aiiie. J[sl KaKJoro 3jeMeHTa JaHHBIX B
daite nmeercs nHGOpMaIK 0 HECKOJIBKHUX aTpuOyTax. Hanmpumep, st MallTuHBI YKAa3bIBAIOTCS
POM3BOJIUTENB, TO/ BBITYCKA, IBET, IieHa. MMs Qaiina yka3piBae TCSI IPU CO3JaHUU OOBEKTA.
Krnacc momkeH comepkaTb METOABI: *  init  BBINONHSET 3arpy3Ky JaHHBIX U3 (aiima (B
CIIMICOK, CJIOBaph WJIH JIPYTYIO CTPYKTYPY JaHHBIX); ®*  str  (hOPMHUPYET CTPOKY, COJIEPIKAIILYIO
uH(pOpMaIHIO 0 TaHHBIX (MMs (aiisia), HO He CaMU JaHHBIC; * METO]I, KOTOPBIM BHIBOJMT JAHHBIC
Ha DKpaH B yJOOHOM Ui BOCHPHUSATHS BHJE; ®* 3 METO/a, BHINOIHSIONMX 00pabOTKYy NaHHBIX,
HUMCHOIIINUX CMBICI OJIA Banieu 3a1ayu. HaHpHMep, BBIBECTH Ha OKpaH BCC MAIIWMHBbI 3aZ[aHHOI>'I
MapKH JIJIsl YKa3aHHOTO JIMana3oHa IIeH, HATH MaKCHMaJlbHYI0 U MHHUMAJIbHYIO IIEHY TTyTEBKU
B 33/IaHHYIO CTpaHy M T.I. J[JIsI YHUBEPCAIIBHOCTH METOJIbI JIOJKHBI UMETh MapameTpsl. Kiace
MOYKET COJIEpXkKaTh JPyrue He0OOXOJMMbIE aTPUOYThI, CBOMCTBA. METO/IBI.

2. Hy)xHO HammcaTh TOJBKO KOJ, HE HYXHO JeliaTh manku npoekra. Co3maiite oauH OOBEKT
knacca Customer, 1Ba o0bekTa kinacca Employee, ogun o0bekT kiacca Order u cBsi3aTh €ro ¢
OCTaTbHBIMH OOBEKTaMHu. JlOMOMHUTENbHBIC 3aMedaHus: - [Iporpamma JoOKHA OBITH
peanuzoBaHa B (opmare  KOHCONbHOro  npwioxkenus - HE — CO3JABAWTE
JOINOJIHUTEJIBHBIX 3JIEMEHTOB, KOTOPBIX HET B JUAT'PAMME! Hanuuwue
JOTIOTHUTEIBHBIX METOZOB OYJET CUUTATHCS OMIMOKON (MCKITIOUEHHUS - KOHCTPYKTOPBI).

3. Crmegyer peann3oBaTh MPOCTYIO 0a3y MAaHHBIX, XPAHSIIYIO CIIMCOK YKa3aHHBIX OOBEKTOB U
CHOCOOHYIO BBIMOJIHATh YKa3aHHBIE 3aIPOChl K Hei. OOBEKTHI, BXOAALIHME B 0a3y, 10KHBI UMETh
Meroa print(), BRIBOIAIIMNA Ha JKpaH COCTOssHUE O00BekTa. Kakmplii OOBEKT HOJIKEH WUMETh
YHUKaJbHBIN HJeHTH(uKaTop. ba3a maHHBIX NOMKHA MOJAEP)KUBAT b COXpaHEHHE B (daiine u
3arpy3ky u3 Hero. Kpome Toro, 0aza JaHHBIX TOJKHA MOJJEPKUBATh METOJI, BHIBOJSIIUN BCe
3anucu. [{ng TecTupoBaHUS pPEHIEHHOM 3a1auM JOJDKHA OBITH MOJrOTOBJIEHA TecToBas 0asa
naHHbIX Ha 20-30 3anuceil. 3anucu B HEW MOTYT ObITh, Ha Ballle YCMOTPEHUE, KaK PEeaJIbHBIMU,
TaK ¥ BbIMBIIUIEHHBIMHU. Bapuant 1 — 6ubnuoreka Knura o0nanaer cieayronmmm aTpudyTamMmu:
* aBTOp, * Ha3BaHUE, * W3/AaTENbCTBO, * T'OJl U3JaHUS, * KOJIMYECTBO cTpaHul. bubnmnoreka
HOJ/IEP)KUBACT CIEAYIOUINE ONEepaluy: * J00aBIeHNe KHUTH, * ylaJeHue KHUTH, * TIOUCK KHUTH
[0 HA3BAaHMIO, * MOUCK KHUT KOHKPETHOT'O aBTOPA, ® MOMCK KHUT, BBITYIIEHHBIX KOHKPETHBIM
M3JIaTENIBCTBOM, * MOMCK KHUT, BHITYIIEHHBIX paHEe HEKOTOPOIO Tofia, 0CiIe HEKOTOPOTro roja.



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTETY
Kadenpa ontnuecknx nHGOpMaMOHHBIX TEXHOIOTHI

IHacnopr
KYPCOBOii padoThI

no aucuuiuimHe «IIporpaMMHubie cpeacTBa NpopecCuOHATBHOM IeATENEHOCTHY, 6 cCeMecTp

1. MerToanka oneHKH.

Beimonnenue kypcoBoit pabotsl (mamee — KP) sBusercs o0s3aTeNbHBIM BHIOM
CaMOCTOSITeNIbHOM pabOThI CTyIEHTA MO JUCIHUILTUHE, IPEAYCMOTPEHHBIM YU4EOHBIM ITLIAHOM.

OcHoBHOW 1enbplo BeimonHEHUs KP  sBrusercs QopmMupoBaHue KOMIIETEHIUH U
COOTHECEHHBIX € HHMMHU UWHAMKaTOpoB 1o gucuumiimHe «lIporpamMmmubie  cpencTBa
npoPECCHOHAIBHON ACSITEIIbHOCTUY», 6 TOCPEJCTBOM 3aKpeIUICHUs, yrTyOiaeHuss U 00001eHus
3HAHUHW, TOJTYYEHHBIX CTYJEHTaMH 3a BpeMsl TEOPETUYECKOro OOYYEeHHUS U TMPOXOXKICHUS
IIPAKTHK, & TAK)KE BHIPAOOTKA HABBIKOB CAMOCTOSTEIBHOIO IPUMEHEHMS 3HAHUN 1 HABBIKOB JUJIS
TBOPUYECKOTO pELICHUS KOHKPETHBIX 3ajad. DBblonHeHue KypcoBOM pabOThl  JOJKHO
CIOCOOCTBOBATh IOATOTOBKE HUX K PEIIEHUIO 0oJjiee CIOXKHOM 3aJauyd -  BBIINOJIHEHUIO
BBIMTYCKHOM KBaTU(UKAIMOHHON pabOTHI.

3ajayaMi  BBIIIOJHEHUS KypCcOBOW pPalOTBI  SBISIETCS  OBJIAJEHUE CTYACHTaMU
paloHaIbHBIMU TpuéMamMu cOopa, 00pabOTKH, cHCTeMaTU3alud HHQPOpMAIMH, TPUMEHEHUs
KOMITHIOTEPHBIX TEXHOJIOTHI B 001aCTH (POTOHUKH.

Tematuka KP cooTBeTcTBYeT mpoduiio (HampaBIeHHOCTH) MOATOTOBKH, (POPMUPYIOTCS
IpenoiaBaTe/sIMi B Hadajle ceMecTpa M yTBEPXKIAroTCs 3aBeayrommM kadenpoit. KomudecTBo
teM KP pocraTouno s obecriedeHust, KaKaoro 00y4aroerocs.

Brimonnenue crygentamu KP HaunHaeTcs ¢ 03HAKOMJIEHHSI ¢ NMPUMEPHOM TEMATHUKOM.
3akperenue teM KP 3a cTyaeHTaMu M Ha3HaueHHE HAy4YHBIX PYKOBOJIUTENIEHW MPOU3BOJIUTCS
pacrnopsKeHHeM 3aBelyIouiero kadeapoil u/uim yTBepK1aeTcs peleHreM Ka(eaphl.

KypcoBast paboTta BBINOJIHAETCS MHAMBUAYaAIbHO (IPyNIoil cryaeHToB). B Tom ciydae,
€CJIM TJIaHUPYETCs T'PYIIIOBOE BBINOJIHEHUE, pa3padOTUMK OMMCHIBAET METOJUKY OLIEHHWBaHUS
BKJIaJ]a KaKJIOTO U3 YYAaCTHUKOB Ipynmbl. [IBeTHOM mpudt ynanurs!

Cmpykmypa Kypcoseou pabomul (Kypcogozo npoexma,).

1. TuTynpHBIN JUCT (CM. IPUIIOKEHHE).

2. Beenenue (akTyalbHOCTD, 11€TTh, 33]]a4H ).

3. Teopernueckast 4acTb (MCTOpUS BOINPOCA, YPOBEHb pa3pabOTaHHOCTH MpPOOJIEMBI B
TEOPUU U MPAKTUKE [TOCPEIACTBOM CPABHUTEIBLHOTO aHAIN3a JIUTEPATYpBhI).

4. TlpakTuueckas yacTh (MJIaH MPOBEJIEHHS HKCIEPUMEHTA, XaPaKTEPUCTUKH METO/I0B
IPOBEJCHUS HKCIIEPUMEHTAIbHONU paboThl, 000CHOBaHHE BHIOPAHHOIO METO0/1a, OCHOBHBIE ITallbl
HKCIIEpUMEHTa, 00paboTKa U aHAJIN3 PE3yJIbTATOB ONBITHO-IKCIIEPUMEHTAIBLHON 0a3bl).

5. 3akmmouenue (BBIBOIBI U PEKOMEHIAITNH ).

6. Criicok nurepaTypsl 1 HCTOYHHUKOB.

Cromcok nutepatypsl oQopMisieTCss B COOTBETCTBHUM C  OuOIHOrpaduyecKUMH
TpeOOBaHUSAMHU B an(aBUTHOM MOPSJIKE W BKIOYaeT oT 5 10 10 MCTOYHHMKOB (KHHUT, CTaTel
pa3HbIX aBTOPOB, WHTEPHET-UCTOYHUKOB, JOKYMEHTOB), KOTOpble ObUIM H3y4Y€HBl MpHU
BBITTOJIHEHUH PaOOTBHI.

Tpebosanus k oghopmaenuro:

O6bem KP nmo 10 crpanun mammuonucHoro tekcra gopmara A4. Ilpudr Times New
Roman, 12. Hymepamusi cTpaHul] CKBO3Hasl, B HIDKHEW YacTH JUCTa MO IEHTPY apabCKuMu
muppamu. KP  nmomxHa OBITh OTpeJakTUpOBaHa, HE CojAepkaTh opdorpapuueckux,
CHUHTAKCUYECKHX M CTHJIEBBIX OIIMOOK.



3akoHYEHHas KypcoBasi paboTa MperoCcTaBisieTcs Al MPOBEPKU B AJIEKTPOHHOM BHJIE B
CpPOK, YCTaHOBJICHHBIA MpemnojaBateneMm. [IpenogaBarens oneHuBaer kadectBo KP ¢ yderom
TEOPETUYECKOI0 U IPAKTUUECKOTO COAEPKAHUS, TOCTHKEHUS €€ LIeIei U 3a1a4.

KypcoBast paGora npoBepsieTcsi pyKOBOAUTENIEM pabOThl, KOTOPBIM JaeT HMUCbMEHHOE
3aKJIF0OYCHHE TI0 PabOTE — PELEH3HIO.

Eciu npu BeimonHenun KP Obuim pomymieHsl ommOKd, TO paboTa BO3BPALIAETCS
CTYIEHTY JJI1 HCIpPABJICHUS BBIBICHHBIX HEJOYETOB W 3aT€M BHOBb IIPEJOCTABISAETCS
PYKOBOAMTENO Uil NpoBepku. IIpy MOJIOKUTEIBHOM pe3yiabTaTe OLEHUBAHUSA CTYIEHT
pacrieyatsiBaeT paboTy, mepenaetr Ha Kadeapy W 3allUIaeT O CECCHM B Ha3HAUYEHHOE
IIpenoaaBaTesieM BpeMs.

3ammra KP npoxomuT myGiaMyHO Tiepe rpyInoi CTyACHTOB.

Ilo pesynpTaTaM 3amMTBl CTYJEHTY BBICTABJISCTCS OLIGHKA B COOTBETCTBHM C
KpUTEPUAMHU, IPUBEIEHHBIMU B I1. 2 HacToswero [lacnopra.

2. YpoBHH c()OPMHUPOBAHHOCTH KOMIIETEHI[HIl 1 KPUTEPUH OLIEHKHU
B coorBerctBHM ¢ OamnpHO-peiTuHroBoit cuctemoit HITY kypcoBas paborta
mucuuruae  «lIporpamMubie  cpenctBa  NpodeCcCHOHANBHON  NIEATETbHOCTH», 6 HMEeT

MakcuMaibHyI0 ornieHKy 100 6anioB.

KypcoBast paboTa ocTaBUTH Hy’KHOE BBIITOJIHEH HA MPOJABHHYTOM YPOBHE, €CIIH:

— OHA BBINOJIHEHA B MOJHOM COOTBETCTBHH C 3aJ[aHUEM, OTIUYAETCS MIYOMHOU MpopabOTKU
BCEX pa3ZesioB COAEpKAaTEIbHOM YacTH, TEKCTOBas 4acTh O(opmiieHa € COOJIIOIEHHEM
YCTaHOBJICHHBIX TTPABUII;

—  PYKOBOAMTEIbh XapaKTePU3yeT eATEIbHOCTh CTYJIEHTA IMOJIOXKUTEIHbHO (B YaCTHOCTH,
OTMEYAET €r0 MHUIIMATUBY, CAMOCTOSTEILHOCTh, CHCTEMAaTUYHOCTh PA0OTHI Ha BCEX ATarax
BBITIOJIHCHHS paOOThI);

— B JIOKJIaJIe UCYEPIIBIBAIOIIE, MOCIEI0BATEIbHO, YETKO U JIOTMUECKHU IPABUIBHO H3JI0KEHA
CyTb paOOTBHI U €€ OCHOBHBIE PE3YJIbTATHI;

—  CTYIEHT CBOOOIHO BIIaJeeT TEOPETHYECKUM MaTepuaioM, Oe30HIMO0YHO MPUMEHSET €ro
MU pElIeHUH 3a7a4, ChOPMYITUPOBAHHBIX B 33/JaHUH;

— B JOKJIaJe CyTb pabOThl U €€ OCHOBHBIE pE3yJIbTaThl IMpPEICTaBICHbI HCUEPIBIBAIOIIE,
MOCJIEI0BATENbHO, YETKO M JIOTUYECKH IMPaBWJIBHO; Ha BCE BOMNPOCHI CTYAEGHT Jall
00CTOSITENNbHBIE W ApPTYMEHTHUPOBAaHHBIE OTBETHI, YOEIUTENBbHO 3aIlIMINAl CBOK TOYKY
3pEHUS;

—  KOMIIETEHIIMH U COOTHECEHHBIE C HUMHU WHIUKATOPHI, 3aKPETIEHHBIEC 32 AUCHUIUIMHOMN, IO
KOTOPBIM BBITIONHSETCS KypcoBasi paboTa cpOpMHUPOBAHBI B IOJTHOM 00BEME.

Onenka 3a Beimonaenne KP cocrasisier 100-87 6annos.

KypcoBast paboTta BBINIOJIHEH HAa 6A30BOM YPOBHE, €CIIU:

— COOTBETCTBYET  3a/laHWI0, OTIWYaeTcs [IyOMHOM mpopabOTKHM  BCEX  pas/esioB
COJIep)KaTeNbHON YacTH, TEKCTOBas 4YacTh OGOpMIICHA C COONIOJEHHUEM YCTaHOBJIEHHBIX
TIPABWIT;

—  PYKOBOAMTEIh  XapakTepu3yeT JCsITeNbHOCTh  CTYIEHTAa MOJOXKUTEIbHO, HO C
HE3HAYUTEILHBIMHM 3aMEUYaHUSIMH;

— B JIOKJIaJIe MPaBMIIHHO U3JI0KEHA CYTh pa0OThI U €€ OCHOBHBIC PE3YIbTaThI;

—  CTYIEHT JOCTAaTOYHO TBEPJO YCBOMJ TEOPETHUECKH MaTepuanl U MOXKET CaMOCTOSTEIHHO
€ro IPUMEHSTD;

— B JIOKJIaJie CyTh pa0OThI M €€ OCHOBHBIC PE3YJIBTATHI TPECTABICHBI TIOJTHO; Ha BCE BOITPOCHI
CTYJCHT JIaJl OTBETHI, HO WX IOJHOTA M apTYMEHTHPOBAHHOCTh HEJIOCTATOYHBL

—  KOMIIETEHIIMH U COOTHECEHHBIC C HUMHU WHIUKATOPHI, 3aKPETIEHHBIEC 32 AUCIUIUIMHOMN, TIO
KOTOPBIM BBITIOJHSETCST KypcoBas padoTra cOpMUPOBAaHBI ¢ HEOONBIIMMU MpobOeramMu U
COOTBETCTBYIOT 0230BOMY YPOBHIO.

Orenka 3a BeimonHenne KP cocrasisger 86-73 6anna.



KypcoBast paboTa 0CTaBHThL HY)KHOE BBITIOJIHEH HA MOPOTOBOM YPOBHE, CCIITH:

— BBIIIOJHCHA B OCHOBHOM IMPaBHJIbHO, HO 0€3 HEOOXOAMMOW MpPopabOTKH HEKOTOPHIX
pa3eiios;

— B JIOKJAJE YMYIICHbl HEKOTOpbIC MPHUHIUIHAIBLHBIE MOMEHTBHI COICPIKATEIBHON YacTH
paboThI;

— B JIOKJIQJIe MPEJICTaBICHBI CYyTh Pa0OTHl M €€ OCHOBHBIC PE3yJIbTAaThl; OTBETHI HA BOIPOCHI
BBI3BAJIM CYIIIECTBEHHBIC 3aTPyIHCHUS;

— KOMIICTCHIIMU U COOTHECEHHBIC C HUMH HHIAMKATOPBI, 3aKPEIUICHHBIC 3a JUCIUIUINHOMN, O
KOTOPBIM BBITIOJIHSIETCSI KypcoBasi paboTa chopMUpPOBaHbI ¢ MPOOEIaMU U COOTBETCTBYIOT
IIOPOTOBOMY YPOBHIO.

Ouenka 3a Beinoanenne KP cocrasnsier 72-50 6annos.

KypcoBasi pabora cuMTaeTcs He BBINOJHEHHOMH, €CIU CTYIEHTOM HE MpOpabOTaHbl Ba)KHBIC
paszensl UCCIIEAOBAaHMs, JOMYIIEHbl NPUHLIMIINAIBHBIE OIIMOKM, HE MCIpaBIEHHBIE IOCIE
3ameuyaHuil pykoogutens KypcoBoil KP. CTyneHT He pomylleH K 3alure KypcoBOM paOoThl.
KOMIIETCHIIMM M COOTHECEHHBIE C HUMH MHJUKATOPbI, 3aKPEIUICHHBIE 3a IUCLUUIUIMHOM, IO
KOTOPBIM BBIIIOJIHSIETCS] KypcoBasi paboTa He CPOPMHUPOBAHBL.

Orenka cocrtaBiseT menee 49 bannos.

3. IIkaJjia oueHKH.

B oOmieii oneHke mo AMCHUIUIMHE Oaiibl 32 pabOThl YUUTHIBAIOTCS B COOTBETCTBHM C
npaBWwiIaMd  OaJUIbHO-PEUTHHTOBOM  CHCTEMBI, TPHUBEIACHHBIMH B pabodell mporpamme
JUCLUIUINHBI.

KypcoBast paboTta 1Mo AMCIUIUIMHE CYUTACTCS YCIEUTHO BBHIMOJIHEHHOW(BIM), €CIi CyMMa
noy4eHHbIX 6amioB cocraniseT oT 100 1o 50 6anioB BKIIIOYHTENBHO.

Ouenka 3a BemojHeHne KP  sBisercs yacThlo OOIIEH OLGHKUA 110 JUCIUILINHE
«[Iporpammuble  cpeicTBa MPOPECCHOHANBHONW  JEATENBHOCTH», 6 W  y4YUThIBaeTca C
k03 durrienToM 0,3 GAJUIOB B COOTBETCTBHH C MPABMIIAMH aTTECTAITUH 110 JUCIUILIHHE.

4. TlpuMepHblii epevyeHb TeM KypPCcOBOii padoThl
1. IlporpaMMupoBaHue JTMHEHHBIX aITOPUTMOB Ha si3bIke Python.
2. Onepartopsl BBO/Ia ¥ BbIBOJIA IaHHBIX.
3. Oneparop nprcBanBaHUs.
4. BcerpoenHble (QYHKIIMM W METOABI JJsi paboTel ¢ uyucinamu. Monyns Math.
Maremaruyeckue
(GyHKIHH.
5. Oneparopsl i pabOTHI € MOCJIEA0BATENBHOCTBIO.
6. [IpuopuTeT BHINOIHEHUS ONIEPATOPOB. [ eHepalus cirydaiiHbIX YUCEIL.
7. IlporpaMMupoBaHH€e Pa3BETBISIOMIMXCS U UKINYECKHUX MPOLIECCOB Ha A3bike Python.
Omnepainuu cpaBHEHUS.
8. OnepaTophbl YCIOBHOTO MEPEXOA.
9. Oneparops! nukia. OnepaTopsl nepexoaa Ha CICAYIOUIYI0 UTEPALUI0 U NIPEPbIBAHUS
LUKJIA.
Bi1o’keHHBIE LIUKIIBI.
10. Oneparuu Haj cTpokamHu B si3bike Python.
11. CtpykTyps! nanHbIx s3bika Python. Cniucku. Coznanue crucka.
12. [onp3oBaTenbckue GpyHKIMH B si3bike Python. Onpenenenne GyHKINU U €€ BHI3OB.
13. Moaynu u nakets! si3pika Python Moaynu. [lonstue moayns.
14. O6bEeKTHO-OpUEHTUPOBAHHOE MMPOrpaMMUpOBaHKe Ha a3bike Python.
15. UtepaTopsl, KOHTEHHEPHI U niepeurciienus B s3bike Python. Mtepatop knacca.
16. PabGora ¢ ¢aitnamu u karanmoramu B si3bike Python. IlpaBa moctyna x daitnam u



KaTaJioram.

IIpumepHBI mNepeyeHb BONMPOCOB K 3allUTe KYpPCOBOH padoTbl (KypcoOBOIro
NMPOEKTAa) OCTaBUTh HyxHOe. llepeueHb BOMPOCOB pENAKTUPYETCS M JOIOIHSCTCA

Pa3pabOTUYUKOM.

1. TlpuBeauTte apryMeHTbI, KOTOPHIMU PYKOBOJICTBOBAJIKMCH ITPH BHIOOPE TEMbI PaOOTHI.

2. B d4em BbI BUIHUTE aKTyalbHOCTh TEMbI UCCIICIOBAHUS?

3. OxapakTepu3yiTe CTEIEeHb pa3padOTaHHOCTH OCHOBHBIX MPOOJIEM, MTOCTABICHHBIX B
BaIlleM KYpPCOBOM HCCIIC/IOBaHUU.

4. Kakue TEOpETHUYECKHE METOJAbl IIPU BBIMOJHECHHUH KYpPCOBOW pabOThl  ObLIH
UCTIOJIb30BaHbI?

5. Kakuwe sMmupuyeckue METOJbl TPH BBIMOJIHEHUH KypCOBOH pabOThl ObLIH
UCTIOJIb30BaHbI?

6. B uyeM Bbl BHAUTE BO3MOXHOCTH TPAKTHYECKOTO TMPUMEHEHHUS MOJYYCHHBIX

pe3yJabTaToB?



