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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JUCIIMIIJIMHE

Kareropus Kox u HaumenoBanune Haunmenosanue mokasatess
Konx n HammeHoBanme
(rpymma) } P WHJMKATOPa JOCTM)KCHUS | OIICHUBAHUS Pe3yJibTaTa O0yUYCHHS
KOMITETEHLIU I KOMITETEHLIMH 10 JUCIUIUIMHE
OIIK-1. Cnocoben | OIIK-1.1. 3HaTh:
MPUMECHSTh Hcnonezyet OCHOBEI | - OCHOBBI CHCTEM MAaTEMaTHUKH,
€CTeCTBEHHOHAYYHbIE ¥ | MaTeMaTHKH, $bm3uKy, | GU3NKH;
00IIenKECHEPHBIC BBIYHCIIUTEIHLHON - METOJbI MATEMATHYECKOT'O aHaIM3a
3HAHUS, METO/bI | TEXHUKHU U | ¥ MOJCITUPOBAHUS;
MaTEMaTUYECKOrO MPOrPaMMHUPOBAHUSI.
aHajam3a u | OIIK-1.2. YMerh:
MOJICTTUPOBAHUS, Permaer CTaHAAPTHEIC | - pelaTh CTaHAApTHHIC 3aJaqd C
TEOPETUIECKOTO U | npodecCHOHANBHEIC MPUMEHEHUEM  OOIICHMHXCHEPHBIX
AKCTIEPUMEHTAITLHOTO 3aJayd ¢ NPUMCHEHHEM | 3HAHHIA;
HCCIEI0BaHUA B | CCTCCTBCHHOHAYYHBIX H | - TPUMCHATh CHUCTEMHBIH IOJXOJ
npodeccuoHaIbHON OOIICHHKEHEPHBIX JUISL pELIEHUs IPUKIIaHbIX 3a1a4;
OCATCIIBHOCTHU 3HaHI/II\/'I, METOOAOB | - OCYHICCTBJIS[TI) MaTCMaTI/I‘ICCKYIO
MaTeMaTHYECKOI0 MMOCTAaHOBKY 3a7ad IO OIMCaHHUIO
aHaamsa U | cucTeM;
MOJICTTUPOBAHMSI.
OIIK-1.3. Brnagere Meromamu W cpencTBaMu

IIpoBonut TeopeTuueckoe
U OKCIEPUMEHTAIBLHOE
HcclieioBaHne 00BEKTOB
npodeccnoHaIbHON
JESITENbHOCTH

dopManmzanmi W aJeKBATHOM
AJIrOpUTMHU3aAlIMM  MATEMATHUYCCKOI'O
MOJIETUPOBAHUSL.

OIIK-7. Cniocoben
pa3pabatsiBaTh
AJITOPUTMBI H
NIPOIPaMMBl, IIPUTOHBIE
JUISL IPAaKTHYECKOTO
NPUMEHEHUS

OIIK-7.1. Ucnons3yer
METO/IbI
ANITOPUTMHU3ALIHH, SA3BIKH
Y TEXHOJIOTUH
POrpaMMHUPOBAHHUS,
HPHUTOIHBIC /TS
MPaKTUYECKOTO
MpUMEHEHHUs B 007IacTH
HUH(OPMAIMOHHBIX
CHCTEM U TEXHOJIOTHIA.

3HaTh METOABI  ANTOPUTMHU3AINU
NPUTOAHBIE I MPAKTHYECKOIO
MIPUMEHEHUS B obnact

WHPOPMAITMOHHBIX TEXHOIOTUH

OIIK-7.2.
PazpabatbeiBaer
AITOPUTMBI M BRIOWPAET
SI3BIKH M TEXHOJIOTUHU
IIPOrPAMMUPOBAHMUS IS
penieHus
podeccuoHaTbHBIX
3a/a4 B 0bJacTu
nH(OPMAITMOHHBIX
CUCTEM U TEXHOJIOTHI.

YMeTh pa3pabaTbiBaTh aJTOPUTMBI
JUI  pelieHus] Mpo)eCCUOHANBHBIX
3aja4 B 00JacTh MH(POPMAITUOHHBIX
cucteM

OIIK-7.3.
[Iporpammupyer,
IIPOBOJUT OTIAAKY U
TECTUPOBAHUE
IIPOTOTHUIIOB
MIPOrpaMMHO-
TEXHUYECKUX KOMILIEKCOB
3a1a4

Brnagets mporpaMMaMu OTIagKu u
TECTUPOBAHUSA MPOTrpaMMHO-
TEXHUYECKUX KOMILIEKCOB 3a/1a4




I1K-4. CriocoGHOCTD I1IK-4.1. 3HaTh MOOAXOABl W  IPUHIIMIIBI
MIPOBOINUTH Onpenenser HOAXO0IbI, TECTUPOBAHHUS KOMIIOHCHTOB
TECTUPOBaHHUE METO/IbI ¥ TIPUHIIUIIBI
KOMITOHEHTOB TECTUPOBAHHS
MIPOrPaMMHOIO KOMITOHEHTOB nporpaMmmHoro obecrnieuenus NC
obecrieuenust IC MIPOTPaMMHOTO
ob6ecneuenus UC.
I1K-4.2. VMmeTs MPUMEHSTh MOIXOIBI
[IpuMmeHseT IoaXO0abl, U TECTUPOBAHHMS KOMIIOHEHTOB
METOABI TECTUPOBAHUS nporpamMmHoro ooecneuenns C
KOMITOHEHTOB
[IPOrPaMMHOTO
obecneuenus MIC
[1K-4.3. Bnanets MporpaMmmamu
[IpoBoaut TecTHpoBaHue | TeCTUpOBaHUs KoMoHeHTOB MC.
komnoHentoB MC 1mo
3aJIaHHBIM CIICHAPHSIM

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOI'PAMMBI

1. Komnerenuusa OIIK-1

I[aHHaH KOMIICTCHIIMA q)opMpreTc;I CICAYIOINMHU JUCHOUIITIMHAMMN.

Cranus HanmMeHoBaHUs AUCIUTUTNHBI
1 MaremaTuka
2 BrraucnurenpHas MaTeMaTHKa
3 dusuka
4 AnroputMusanysi ¥ IporpaMMUpPOBaHNE
5 MojenupoBaHie CUCTEM
6 Teopus uapopmanuu
7 JuckperHas maremarnka
8 HNudopmaruka
9 TexHu4ueckas SJIeKTPOHUKA
10 [Tepugepuitnoe o0opynoBaHue
11 YueOHasi 03HAKOMHUTEIIbHAS PAKTHKA
12 YyeOHas TexHonornueckas (IpOeKTHO-TEXHOJOTHYECKasl) MPaKTHKa

2. Komnerennusa OIIK-7

I[aHHaSI KOMIICTCHIIUA (bOpMI/IpyeTCH CICAYIONIMMHU JUCHUITITIMHAMM.

Cranns HanmeHnoBanust quCHMIUIMHBL
1 WupopmalinoHHbIE TEXHOJIOTUN
2 AnropuTMu3anys U IporpaMMUpPOBAHNE
3 [TporpamMmMHast HH)KEHEPHUS
4 HNudopmaruka
5 YyeOHasi 03HAaKOMUTENIbHAs TPAKTHKA
6 YyeOHast TeXHOJIOTHYECKas! (MMPOEKTHO-TEXHOJIOTHYECKAs!) MPAKTHUKA

3. Komnerenuus INK-4

JlanHast koMIieTeHIUs HOPMUPYETCS CASAYIONTUMU TUCIUIUTMHAMU.

CTa)II/ISI HanmenoBanus JAUCHUITIIMHBI

1 AJNropuT™MH3anMs ¥ IPOrpaMMHPOBAHNE




N

ITporpammHast HHKEHEPHUsI

w

HanexHocTh HH)OPMAIIMOHHBIX CUCTEM

4 [Tpon3BoACTBEHHAS MPEIUIUIOMHAS MPAKTHKA

3. OFbEM JIMCIHHAIIJIMHbI
OO01mmast TpyI0eMKOCTh JUCIIUILIMHBI COCTABIISIET 9 3a4. eMHMII, 324 9acoB.
dopMa MPOMEKYTOUHOM aTTeCTAIllMA  DK3aMEH

Bun yae6HO# paboThI Bcero Cemectp
4acoB No'l
OO01mast TpyA0eMKOCTh TUCIUTUIHHBI, 4ac 288 288
KonTakTHas padora (aQyANTOPHbIE 3aHATHSA), B T.4.:
JIEKIIUU 34 34
nabopaTopHbIE 51 51
MIPaKTUYECKHE 17 17
IPYNIOBbIE KOHCYJIBTALUU B IEPUOJ] TEOPETUYECKOTO ) )

06y‘leHI/IH n HpOMC)KYTO‘IHOfl aTTeCTalnu

CamocrosiTesibHas padoTa CTYJAeHTOB, BKJIIOYasi
WHIUBUHIYAJbHbIE H TPYNNOBbIE KOHCYJIbTAIINH, B
TOM 4YHCJIE:

KypcoBoii npoekt

KypcoBas pabora

PacuerHno-rpaduueckoe 3aganue

WuauBuayanbHOe TOMaIIHee 3aJaHue

CamocrosiTenpHas paboTa Ha MOJATOTOBKY K 181 181
ayZAUTOPHBIM 3aHATHSM (JICKIUH, TPAKTHYECKHE
3aHATHS, TA0OPATOPHBIC 3aHATHS)

DK3aMeH 36 36

4. COAEP KAHUE JTUCHUITJIMHBI

4.1 HaumeHOBaHMe TeM, HX co/iep:KaHNie U 00beM
Kypcl Cemecrpl
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1. TlocTaHOBKA M AJITrOPUTMH3AIUSA 3a1a4.
[Tonsitue anropurma. CBoiicTBa anroputma. CriocoOsl 4 2 20
3alMCH aJITOPUTMOB: CIIOBECHBIN, CTPYKTYpPHO-
CTHJIM30BaHHBIN, rpaduueckuit, nporpammusiid. [IpaBuna
3anucu 010K-cxeM. OCHOBHBIE CTPYKTYPBI aJITOPUTMOB:
cleoBaHue, MOBTOpeHHE, BeTBIeHUE. CTPYKTYpHBIH
NOJX0/1 K pa3paboTke anroputMoB. IIpuHImne! onucanus




MIPEAMETHOM 00JIACTH U TTOCTAaHOBKH 3a/1a4.

2.

BBenenue B Python

HcTopus, 0061acTe IPUMEHEHUS, TEKYILEE COCTOSIHUE.
Cospnarenu. Betku 2.x u 3. PEP. [Ipumepsl. Peanu3zanuu
Python. YcranoBku Ha paznuunsie mnatdopmsl. [Python,
IDLE. baiiT-xon u unrepnperanus. [Ipumepsl NpocThiX
nporpamm Ha Python. CuHTakcuc sS3b1Ka, YIpaBIsOMne
CTpYKTyphbl. Tunsl nanubix. CIUCKH, KOPTEXKHU, CIIOBAPH,
IOHUKOJ, 1aThl. O030p MoJe3HBIX Moayel. Perynsapasie
BbIpaxkeHHs. ['eHepaTophl, UTEPATOPHI, IEKOPATOPHI
METOI0B U Ki1accoB. Itertools. Dict u list comprehensions.
Cuntakcuueckuii caxap B Python.

3.

Baenenue B nporpaMmupoBaHue Ha s3biKke Python

KoMnuimpyemble 1 HHTEPIPETUPYEMBIE SA3bIKU
nporpammupoBanus. [Ipumeps! u cpaBHeHus. O0mue
cBezenus o si3bike Python u ocobennocTu ero ctums
IPOrpaMMHUPOBAHUS.

4.

Tunel JAHHBIX U ONIePaAUHN

[TepeMeHHBIC: IMEHOBAaHUE TICPEMEHHBIX, IIPUCBAUBAHUE
3HAYCHUS TICPEMECHHBIM, YIaJICHUE TEPEMEHHBIX.
Omnieparopbl: MATEMAaTHYSCKUE ONIEPATOPHI, IBOUIHBIC
OIepaTOPhl, IPUOPUTET BBIOJIHEHHS OTIEPATOPOB.

Tunel 1aHHBIX, Oniepaluy, ornepaTopbl. OCOOEHHOCTH
BBOJA/BBIBOIA.

20

HNuctpykuun u cuntakcuc. OCHOBHbIE AJITOPUTMHYECKHE

KOHCTPYKIHH

[Tpocteie u cocTaBHble HHCTPYKIMH B Python. YcioBHbIe
ONEPATOPBI U MHOKECTBEHHOE BETBJICHUE. Y CIIOBUS
paBeHcTBa/HepaBeHCTBA. L{uKibl u cueTunku. L{uKibI
while u for. Uctionp3oBanme koMan break, continue.

4

4

20

(I)yHKIII/II/I, MOAYJ/IM H MAKETHI

BcerpoenHnsble u nonb3oBarenbekue GyHKuuu. Mrepatopsl u
¢dyHkumn-reseparopsl. Jlekoparopsl pynkuuii. Coznanue
MOJIb30BATENbCKUX (QYHKUUH. APryMeHTbl (PYHKIUH.
Ob6unacte BUAMMOCTU. MoaynH, UMIIOPTUPOBAHNE
Monyiei. [lakeTsl Moymnen.

20

IHocaenoBarenbnoctu B Python.

Cnucku, KopTexxu U cioBapu. OnepaTopsl, oOLMe s
BCEX TUIIOB MOCJen0BaTeNbHOCTER. CriennanpHble
orepaTopsl U GYHKIIUH A7 paboThl co cnickamu. Pabota
co cioBapsMu. MeTtoasl cioBapell. BioskeHHbIE CIIUCKH.
MaTtpuiisl.

20

Mopaysn. OcHOBbI NIPOrPAMMHPOBAHHUS MOAYJICIA.

OCHOBHBIE CTaHIapTHBIC MOJIYJIH U TTakeTsl B Python.
NmnoprtupoBanue moayinei. Cnenuain3upoBaHHbIE
MOJIyJIM U TIPUJIOKeHUsl. Moayiu, UMIIOPTUPOBAHKE
mopyJeit. [Taketsr Mmoayneir. Moaynu Sys, 0S, math,
cmath, random, sympy, numpy.

20

Mopaysn. CienuaJiu3MpoBaHHbIC MOAYJIN.

I'padmueckas crangaptHas 6ubauoreka tkinter.

17

10. Pa3pabotka moay.Jieii Ha Python.

Co3nanue cOOCTBEHHBIX MOy U UX UMIOPTUPOBAHUE.

17




11. Ctpykrypsl nanabix. Padora ¢ daiiaamu

Pabora ¢ ¢aitnamu. Moaynu uis paboTsl ¢ daitnamu.

O6paboTtka aitnos. Turmsl ¢aitnos. PeXKUMbI OTKPBITHS 2 2 4 17
daitna. Dranel 00padboTku (aiina: OTKPHITHE, BBO/BBIBOJI

JIaHHBIX, 3aKpbITHE. PalinoBbie TepeMeHHble. CoxpaHeHue

HepeMEHHBIX C MoMOIIbI0 Moyis Shelve

BCET'O 34 17 51 181




4.2. ConepxaHne NPaAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI

Ne | HaumenoBanue Tema npakTu4eckoro (CEMUHAPCKOTr0) 3aHATHS K-Bo | K-
n/m paznena 4aco | BO
JUCITUTIAHBI B | Haco
B
CPC
cemecTp No 1
1 | HocranoBka u Pa3paboTka anropuTMoB JIMHEHHOH cTPYyKTYyphl. JIuHeinpie | 2 5)
AIropuTMH3ALMS anroputMel. [IpaBuiia 3anucu apuMETHISCCKUX
ata. BbIpakeHui. THCTpyMeHTH 00pabOoTKHU HEenbIX yucen. Tum
nanubix float().MMHCTpYyMEHTHI 00pabOTKH BEIIECTBEHHBIX
YHCel.
Pa3paboTka aaropuTMoB pa3BETBISIIOIICHCS CTPYKTYPHI. 2 5)
WMHCTpyK1IMs BETBIICHMUS.
Pa3paboTka anropuTMOB IIUKIMYECKON CTPYKTYPHI. 2 5
CnoxHble IUKITNYECKUE aJITOPUTMBI. BII0’KeHHBIE IIHKIIBI.
[TpunHImn paboThl HUKIIA C TAPAMETPOM.
2 | Mucrpykunn u Pa3paboTka nporpaMm ¢ UCTIOIB30BAHUEM IIHKJIOB U 2 5)
CHHTAKCHC. apaMeTpoM, TIOCTYCIIOBUEM, MTPEYCIOBUEM
Ocnogiibie PazpaboTka anropuTMOB IOMCKA H COPTHPOBKHU 2 5)
AJITOpUTMHUYECKHNE
KOHCTPYKIHH. MHpopMaLKH.
Peanu3anus THIOBBIX onepalyy npu paboTe ¢ MaCCUBaMH 2 5
3 | @yukuum, moaym | PazpaboTKa mporpaMM C HCIOJIb30BaHHEM (DYHKITUH. 2 5
1 MaKETDI. Pa3paboTka u peanusanms GyHKIMHA B si3bike Python.
4 | Mocacronaredrno Pa3pabotka u peanuzanus mporpaMm ajis paboThI C 3 5
cru B Python.
(batinamu
uroro: | 17 40
BCET O: 57
4.3. Conep:xaHue JJaDOPATOPHBIX 3aHATHI
Ne i/t HaumMenosanue Tema 71a60paTOPHOTO 3aHATHS K-Bo CamocT
paszeiia TUCHUITIINHBI qacoB 0ATEIb
Has
pabota
Ha
MOArOT
OBKY K
ayJuTo
PHBIM
3aHATUA
Ml
cemectp Ne 1
1 Beenenne B Beenenue B cpeny pazpaborku PyCharm. Tumnsl JaHHbBIX 5 7
2 NMPOrpaMMHUpPoOB YcnoBHble KOHCTpYKIMH. [{MKIIBI 5 7
3 aHue HA fA3bIKe PabGora co criuckamu 5 8
4 Python. DyHKIMH 7 8
5 | Tumbl 1aHHBIX Pa6oTa co crpokamu 7 7
U onepanum.
HNucTpykuuu u
CHHTAKCHC.
OcHoBHBIC
aJIroOpuTMHYEC
KHe
KOHCTPYKIHM.

1 o
KonmdecTBo 9acoB caMOCTOSITEIEHOM pa60TI)I JJI1 TIOATOTOBKH K Ha60paTOpHBIM 3aHATHAM




6 DyHKINH,
MOIYJIU H
NaKeThI.
IMocaenoBaTean
HOCTH B
Python.

JIBymMEpHBIE MaCCHUBBI 7 7

7 Pa6ora ¢
noCcJIeA0BATe]Ib
HOCTHAMHU.

ClioBapu U MHOXKECTBA 7 7

8 DyHKIMH,
MOIYJIH H
NaKeThbl.
CTpyKTYpHBI
JaHHbBIX.
Pabora c
daiiiamu.

PaboTta ¢ TekcTOBBIMU (aitnamu 8 7

HTOI'O: 51 58

BCEI'O: 109

4.4. Conep:xkaHue KypcoBOI0 NMpoeKTa/padoThl

He npenycMoTpeHo y4eOHBIM ILIAHOM

4.5. Conep:xxanue pacueTHO-rpa¢uuecKkoro 3aianms,
HHIUBUAYAJIbHBIX JOMAIIHUX 3aJaHU I

He npenycMoTpeHO y4eOHBIM MIIaHOM

5. OHEHOYHBIE MATEPHUAJIBI UISI TPOBEJTEHUSA TEKYILIET'O
KOHTPOJIA, TIPOMEXYTOYHOU ATTECTAIINN

5.1. Peanu3zanus KOMIeTeHIUH

1 KomnereHus OITK-1. Croco6eH MpuMeHsTh eCTeCTBEHHOHAYYHbIE U OOIEHIKEHEPHBIE 3HAHUSA,
METOABI MATEMAaTHYECKOT0 aHAIN3a U MOJCIHPOBAHMS, TEOPETHYECKOTO U AKCIIEPUMEHTAILHOTO
UCCIe0BaHus B IPo(ecCHoHaTbHOM AeSTEIbHOCTH

HaumeHnoBanue HHJWKATOPpa NOCTUXKECHUA
KOMIICTCHIIMH

Hcnionb3yembie cpeacTBa OIIEHUBAHUS

OIIK-1.1.

Vcnonb3yeT OCHOBBI MaTeMAaTUKH, (PU3UKH,
BBIUYHCIIUTENbHON TEXHUKU U
IPOrpaMMUPOBAHUSI.

CobecenoBanue, 3amuTa iabopaTopHOi padoTHl,
3alMTa MPAaKTUYECKOM paboThl, TECTOBBIN KOHTPOJIb,
YCTHBIN OITPOC, IK3aMEH

OIIK-1.2.

Pemraer CTaHOApPTHBIC HpO(I)CCCI/IOHaJIBHBIe
3aaa4u C IPUMCHCHUCM
C€CTCCTBCHHOHAYYHbIX U 06H_ICI/IH)KCHCpHLIX
3H3HI/II7[, METOJ0B MaTEMaTU4YCCKOI'O
AHaJIM3a U MOACIIMPOBAHUS.

CobecenoBanue, 3amuTa iabopaTopHOi padoTHl,
3alMTa MPAaKTHYECKOM paboThl, TECTOBBIA KOHTPOJIb,
YCTHBIN OITPOC, IK3aMEH

OIIK-1.3.
IIpoBoAMT TEOpETUYECKOE U
OKCIIEPUMEHTAJILHOE UCCIIEI0BAHNE

CobecenoBanue, 3amuTa 1abopaTopHOi padoTHl,
3alMTa MPAaKTUYECKOM paboThl, TECTOBBIN KOHTPOJIb,
YCTHBIN OIPOC, 3a4€ET, IK3aMEH




00BEKTOB MpohecCHOHATHHOM
ACATCIIBHOCTH.

2 Kommnetenmusi OITK-7. Crioco6eH pa3pabaThiBaTh alrOPUTMbI M IPOIPAMMBI, IPUTOIHbIC

AJI MPAKTHYCCKOro MpUMCHCHUA

Haunmenopanmue HHAUKATOpa HJOCTHIKCHUS
KOMIICTCHI MM

HCHOJ’IBSyeMHe Cp€acTBa OCHHUBAaHUA

OIIK-7.1.

Hcnonp3yeT METOAbI aNrOPUTMHU3AIINH,
SI3BIKMA M TEXHOJIOTUU MIPOTPaMMHUPOBAHHUSA,
IPUTO/HBIC IS IPAKTHYECKOTO
pUMEHEHHS B 001aCTH HH()OPMAITHOHHBIX
CHCTEM M TEXHOJIOTHH.

CobecenoBanne, 3ammra Ja00OpaTOPHOH  PabOTHI,
3aIIUTa TPAKTUYEeCKOW pabdOThl, TECTOBBIH KOHTPOIIb,
YCTHBIN OITPOC, 3a4€ET, IK3aMEH

OIIK-7.2.

Pa3pabarpiBaeT aropuTMBI ¥ BHIOMpAeT
SI3BIKH U TEXHOJIOTHH TIPOTPaMMHUPOBAHUS
IUISL perieHns: Tpo(eCCHOHANBHBIX 33aa4 B
obmacTi “H(OPMAIIMOHHBIX CUCTEM H
TEXHOJIOTHH.

CobecenoBanne, 3ammra Ja0OpaTOPHOH  PabOTHI,
3aIIUTa TPAKTUYEeCKOW pabdOThl, TECTOBBIH KOHTPOIIb,
YCTHBIN OIPOC, 3a4€ET, IK3aMEH

OIIK-7.3.

[Iporpammupyer, NOpPOBOAUT OTIAAKY U
TECTUPOBAHUE MPOTOTUIIOB IPOTrPAMMHO-
TEXHUYECKUX KOMILJIEKCOB 3a/1a4

CobecenoBanme, 3ammra Ja0OpaTOPHOH  PabOTHI,
3alMTa MPaKTUYeCKOH paldoThbl, TECTOBBIM KOHTPOIb,
YCTHBIM OIPOC, 3a4€ET, IK3aMEH

2 Komnerenmust I1K-4. Cioco6HOCTb IIPOBOAUTH TECTUPOBAHUE KOMIIOHEHTOB

nporpaMMHoro obecneuenus NC.

HanmMeHnoBaHue HHAUKATOpa JOCTUKCHUA
KOMIICTCHIIUU

HCHOHB3yeMBIe CpeAcCTBa OICHHUBAHUA

[1K-4.1.

Ormpenenser Moaxo/Ibl, METOAbI U
MIPUHIIMITBI TECTUPOBAHNS KOMIIOHEHTOB
nporpammHoro obecneuenust VC.

CobecenoBanue, 3ammra JaboOpaTOpHOM  paboOTHI,
3alUTa MPAKTHYECKOM paboThl, TECTOBBIH KOHTPOJIb,
YCTHBIH OIPOC, 3a4€T, IK3aMEH

[K-4.2.

[TpumMeHseT MoXOAbl, U METObI
TECTHPOBAHUSI KOMITOHEHTOB
nporpammHoro obecneuenusi UC

CobecenoBanue, 3amura J1abopaTOpHOM  paloOTHI,
3alIMTa MPaKTUYeCKOW paboThl, TECTOBBIN KOHTPOJIb,
YCTHBIN OIPOC, 3a4€ET, IK3aMEH

[1K-4.3.
IIpoBoaut TectupoBanue komnoHeHTos MC
110 33/IaHHBIM CLIEHAPHSIM

CobecenoBanue, 3amura J1abopaTOpHOM  paloOTHI,
3alIMTa MPaKTUYeCKOH paldoThl, TECTOBBIM KOHTPOIb,
YCTHBIN OIPOC, 3a4Y€ET, IK3aMEH




5.2. TunoBble KOHTPOJIbHBIE 3aJaHUSA JIA IPOMEKYTOYHOH aTTeCTAlluN

5.2.1. IlepeyeHb KOHTPOJILHBIX BONPOCOB (THMOBBIX 3aaHUIA)

AJIA IKR3aMEHaA

HaunmenoBanue

Copeprkanuie BOPOCOB (TUIMOBBIX 3aJJaHUI)

Ne pas3acita AMCHUITIINHBL
1/
1 IMocTraHnoBKa U 1. CdopmMymupoBaTh MOHATHE AITOPUTMA U €ro cBoicTBa. CrocoOBI
AJIrOPUTMU3ANMS 32/1a4. 3aJ[aHusI U OTIIMCaHMUS aJITOPUTMOB.
2. [TepeuncanTh OCHOBHBIE aJITOPUTMHYECKUE CTPYKTYPHI: JIMHEHHA,
BETBJICHUS, [IUKIIBI.
3. Ha3zBaTh THIIOBEIE 3TAITEI Pa3pabOTKH aIrOPUTMOB. DTaITbl PELICHHUS
3ama4d Ha OBM.
4. JlaTe onpeneneHne mporpaMmbl Ha SI3bIKE BEICOKOTO YPOBHSI.
5. ITepeuncanTs OCHOBHBIE MTOHATHUS ANTOPUTMHUIECKOTO SI3BIKA.
2 Brenenne B Python 6. KomMmunipyemsle 1 HHTEpPIPETUPYEMBIE SI3BIKH MPOTPaMMUPOBAHUSL.
[Tpumeps! u cpaBHEHMUS.
7. Oo61mue cBefeHus o si3pike Python 1 0cOOEHHOCTH €ro CTHIIS
MIPOrpaMMHPOBAHUSL.
HasoBute Hanbosee nonynspHele obaacti npuMeHenus Python.
3 BBenenue B 9. UYro takoe untepmnperarop Python?
NnporpaMMHpoBaHHe Ha 10. Uto Takoe HCXOAHBIA IPOTrPaMMHBIH KOJ?
si3pike Python 11. UYro Takoe GalT-k0A?
12. HazoBure nBe pa3sHOBUAHOCTH CTAaHAAPTHOM MOJIENIN BBIOJIHEHUS
Python. Kak 3amycTuTh MHTEpaKTHBHBIH CeaHC PadOTHI ¢ HHTEPIPETATOPOM?
13. I'ne cnemyer BBOANTH KOMaHAy, KOTOpas 3aIyCTUT (aifi crieHapus?
HasoBure uetsipe nim 6osee crioco0oB 3aIrycka IporpaMMHOTO KOZia B
(hatimax.
14. HasoBure 1Be JTOBYIIKH, CBSI3aHHBIE C METYKOM MBIIIN HA SPIIBIKAX
B Windows.
15. [Touemy MoxeT MOTpeOOBATHCS MEpe3arpy3uTh MOIYIb?
16. Kax 3anyctuth cueHapuii u3 cpezpl paspadborku IDLE?
17. HazoBure aBe noByIIKH, CBSI3aHHEIE cO cpeoii pazpadbotku IDLE.
UTo Takoe MpOCTPaHCTBO MMEH, M KAKOE OTHOIICHHE OHYU MMEIOT K (aiimam
Moaynen?
4 Tunbl JaHHBIX U ONlepaluu 18. [epeuncaure U3BECTHBIE THIBI JaHHBIX? JIaliTe UM KpaTKyIO
XapaKTEePUCTHKY.
19. MoskHO 1 TIpeoOpa3oBaTh JPOOHOE YHCIIO B LEN0e? [EeIoe B
JapobHoe? B kakux cirydasix MOXKHO CTPOKY IpeoOpa3oBaTh B YHACIO?
20. ITpuBeauTe mpuMeps! oneparuil. B kKakux caydasx UCHOIb3yeTcs
orepanus MPUCBOCHUS?
21. Jns yero npeaHa3zHaveHs! epeMeHHble? Kak mpaBUiIbHO JaTh
HEepeMEeHHON nms?
22. Yro 03HAYAET TEPMUH «HEU3MEHSEMBIi1» U KaKhe TpH 0a30BbIX THIIA
s3bika Python siBIIsiIOTCST HEM3MEHsIEMbIMHU?
23. Uro 03HAYAET TEPMUH «IIOCIIEJOBATEIBHOCTDY, U KaKHUE TPH THIIA
OTHOCATCS K 3TOM KaTeropuu?
5 MHCTpYKOMHU U cHHTAKCHC. (24, Kakue (yHKIIMH MOKHO MCIIOTIb30BATh /ISl BEIYUCIICHHS
OcHOBHbIE AJITOPATMHAYECKHE |[KBAaJPAaTHOIO KOPHs 4YKcla U KBaapaTa?
KOHCTPYKIHH. 25. Kaxko#i Tvn OyzeT UMeTh pe3ysbTaT CIEAYIONEro BeIpaxeHus: 1 +
2.0 +3?
26. Kak M0>XHO BBIIOJIHUTH yCEUEHHE M OKPYIJICHUE BEIIECTBEHHOTO
grcia?
217. Kak MoxHO ipeoOpa3oBaTh meoe 9uciio B BemecTBeHHoe? Kak
MOJKHO BBIBECTH II€JI0€ YHCIIO B BOCBMEPUYHOM, IIECTHAIATEPUIHOM U
JIBOUYHOM IPE/ICTABICHUAXK?
28. Kak MoxHO nipeoOpa3oBaTh CTPOKOBOE MPEICTaBICHUE
BOCBMEPHYHOTO, IIECTHA/IIIATEPUYHOT0 WIIN JIBONYHOTO YHUCIIa B TIPOCTOE
LeJI0e YUCa0?
6 DyHKIUH, MOIYJIH U MaKeTbl |29. Kakue BCTpOEHHBIE M MOJIb30BaTENbCKUE (DYHKIIMH U3BECTHBI?
Moayau, umnoprupoBanune  |30. JlaliTe XapakTepHUCTHUKY UTEPAaTOPOB U (PyHKLMII-TeHEepaTOpPOB.




moayJieii. IlakeTsl Moay.Jieit

31. Kak co3nath mosb3oBaTenbCkue (GyHKIHH.

32. [TpuBenuTe npuMep AeKOPaTopoB (HYHKIMH.
33. JlaliTe XapakTepUCTHKY apryMeHTaM QYHKIMA 1 00JacTH
BHUAUMOCTH.

7 ITocaenoBareIbHOCTH B |34. Jaiite xapakTepucTuky CIIMCKaM, KOPTCIKHU U CIIOBAPSIM.

Python 35. [lepeuucnure onepaTopsl, OOLIME JIJIsI BCEX THUIIOB
IIOCJIEI0BATEIIbHOCTEN
36. Kakue CIICIIUAIBHBIE ONEPaTOPbl U PYHKIMH JJIsI paOOTHI
CO CIMCKaMU U3BECTHBI?

8 Moayau. OcHOBBI 37. OCHOBHbBIE CTaHAapPTHBIC MOYJIH U TIakeThl B Python.
NMPOrpaMMHUPOBAHUS 38. [lepeuncnure cienuanu3upoBaHHbIE MOIYJIH U
MoayJien MIPUIIOKEHUS.

39. JlaiiTe xapakrepuctuky moayisim math, cmath, random.

9 Pa3pabGorka moayseit Ha |40. [epeuncnute stanst Co3AaHNe COOCTBEHHBIX MOJYJIEH U X
Python. UMIIOPTUPOBAHUE

10 | CTpyKTypHI JaHHBIX. 41. Kakue Moy 1y1s paOOTHI ¢ (aiiylaMi U3BECTHBI.

Pabora ¢ paiiiamu 42. Tunst daiinos. Pexumsl oTkpbITHs Qaiina.
43. . Oransl 00paboTKH Qaiina: OTKPHITHE, BBOJI/BBIBO
JTAHHBIX, 3aKPBITHE.
44, CoxpaHeHHe MePeMEHHBIX ¢ TOMOIILI0 Mo ystst Shelve

5.2.2. IlepevyeHb KOHTPOJILHBIX MATEPHAJIOB
JJIAL 3ALMUTHI KYPCOBOI'0 MPOEKTa/ KYpCcOBOil padoThI

He npedycmompeno




5.3. TunoBble KOHTPOJIbHBIE 3aIaHUA (MATEPHUAJIbI)

IJI TEKYHIEro KOHTPOJIdA B CEMECTPE
Tectsl mpencraBisitoT co0oii HaOOpHI 3aaHuil (BompocoB) cienyomux THIOB: "EnuHWuHBIA BbIOOp oOTBeTa",
"MHo>xecTBeHHBIH BbIOOp oTBeTa", "Comnocrasnenue", "BBoa uncioBoro oteera". BBoJ niin BBIOOp NPaBHILHOTO OTBETA B
KaXJOM 3aJaHuu oueHuBaercs | (omuum) OautoM. BBox mim BBIOOp HENpaBMIIBHOTO OTBETa B KaXKIOM 3aJaHUM
omenuBaerca 0 (Hynem) OamnoB. Kaxnaplii BepHBI BapwaHT OTBeTa B Bompoce ¢ "MHOXXECTBEHHBIM BBIOOpOM oOTBeTa'
omeHuBaerca | (omamM) Oammom. Kaknas mpaBHIBHO YCTaHOBJIEHHas CBA3b B Bompoce Tuma "CormocraBieHue"
onenuBaerca 1 (omamm) Gamtom. TakuM oOpa3oM, B KaXJOM W3 3amaHuii THma "MHOXXECTBEHHBIH BBHIOOp oTBeTa" M
"Conocrasnerne" MOxHO Habpatpb 6osee 1 (ogHOTo) 6aimta. [y BompocoB ¢ "MHOXKecTBEHHBIM BHIOOpOM OTBeTa" BHIOOD
XOTs1 OBl OJHOTO OIMMOOYHOTO OTBETa OOHYINSAET KOJNMYECTBO OaiuIoB, HAaOpaHHBIX B 3amaHWd. J{JIs1 BOIPOCOB THIIA
"ComocrasineHne" yka3aHue XOTs Obl OJHOH OIIMOOYHOM CBSI3M OOHYJISIET KOJIMYECTBO OayuIOB, HAOPaHHBIX B 3aJaHUH.
[MpoueHt HaOpaHHBIX OayyIOB oOmpenessieTcsl Kak J0Jjisl HaOpaHHBIX OaJUIOB OT MaKCHMAaJbHOTO KOJIMYeCTBa Oallios,
CofepKaIuXcs B TeCTe.
HacrpoeyHbie mapaMeTpsl TECTOB YKa3aHHBIX TUIIOB IIPUBEJICHBI B CIIEAYIOIIEH TabuIe:

Ne | Tlapametp 3HaueHUe mapameTpa
1 | KosmuecTBo BONpocoB (3aaaHuid) 10
2 | Konn4ecTBo MOMBITOK BBHIOIHEHHUS 5
3 | Bpewms Ha mpoxoxIeHNe, MIH 30
4 | Ipoduis orieHUBaHUS IIponent HaOpaHHBIX | OueHka
6as1oB
90 u Gonee OTIMYHO
Ot 70 1o 90 XOPOIIIO
Ot 50 10 70 YIOBJIETBOPUTEIHHO
Memnee 50 HEYJIOBJIETBOPUTEIHLHO

Bompocs! Tecta npu KaykaoM MPOX0XKICHUH BEIOMPAIOTCs CIydaifHIM 00pa3oM K3 o0miero 6aHKa 3aaaHui.

Ilpumepwr mecmogulx 3a0anuii:

1. KakoB Oynet pe3ynbrat BeinonHenus int("88")? 1. "8g"
2. 88
3. 88.00
2. Kakue nmeHa nepeMeHHbIX SBJISIOTCS MPAaBUIbHBIMU? 1. N
2. ABC
3. sum
4. 41And
5. A+B
6. _mam
3. Kaxum Oynet pe3ynbTaT BHITIOTHEHHS Koa? a) 4
b 3
first = [1, 2, 3] Cg 2
second = first[:] d) 14
second[2] = 4
print(first[2])
4. Kaxum Oynet pe3ynbTaT BHITIOTHEHHS IPOTPaMMBI? 1. tuple
, T R : 2. set
a={'model': 'l', 'color': 'red'} 3 dict
type(a)
5. UYro BeIBENET MpOrpaMma? 1. 45
2. 42
list = [] 3. 102

for i in range(100):
list.append(lambda x: x + 1)
1ist[42](3)

6. Yro Oyzaet B pe3ysbTaTe BBITOJIHEHHUS IPOrpaMMHOro Kozaa? a) 100 100



class Account(): b) 100 150

def __init_ (self): Sg ?g;gg
self.money = @
def deposit(self, amount): e%) 128 égo

self.money += amount

account = Account()

money = 188
account.deposit(5e)
print{money, account.money)

Ilepeuens 6onpocos Kk sK3amMeHy:

1.

10.

11.

O06acT IPUMEHEHHS ¥ TIEPCIICKTUBbI Pa3BUTHSI A3bIKa IporpaMmmupoBanus Python.
WNucTpykuuu u cTpykTypa nporpammsl. OniepaTopsl.

[lepemeHHbIE U TUIIBI TAHHBIX: YUCIIOBBIE THUIIbI, CTPOKH, CITUCKU, KOPTEXKHU,
MHO>K€ECTBA, CJIOBapH.

[Tpocthie 1 cocTaBHbIe MHCTPYKIHK B Python. YciioBHbIe orepaTopsl U MHUKIIBL.
O6paboTKa UCKITIOYCHU.

OyHKIHH: BCTPOCHHBIC H TTOJIb30BaTeIbCKUE. ApryMeHThl GyHKIUH. O0IacTh
BUJIUMOCTH.

Monynu. OCHOBBI IporpaMMHUpoOBaHus Moayiei. [TakeTsl Moynei.

OOBEeKTHO-OpUEHTHPOBAHHOE MTPOrpaMMupoBanre. OCHOBBI MPOTPaAMMHUPOBAHUS
kiaccoB. Co3ianue 3K3eMIUISIPOB KilaccoB. KOHCTPYKTOp U AeCTPYKTOp Kilacca.

OO0BbeKTHO-OpUEHTHPOBAaHHOE TporpaMmmupoBanue. [leperpyska onepaTopos.
HacnengoBanue u xommnosunusi. AGCTpaKTHBIE METO/IbI, IEKOPATOPHI KJIACCOB.

CoOBITHITHO-OpUEHTUPOBAHHOE TTporpaMMupoBanre. OCHOBBI CO3/IaHNE TPaAdUISCKOTO
untepdeiica nmomas3osaress (GUI).

Mopynu u hpeitMBOpKY It co31anus rpaduueckoro uurepdeiica moap3oBaTess B
Python. OcroBHble memenTs Moy tkinter.

PaspaboTka Web-npunoxenuii Ha si3b1ke nmporpammepoBanust Python. Ocuosbr Web-
nporpammupoBanusi. @peiimBopku Flask u Django.

Joctym k 6a3am qaHHbIX U3 Python. BeinosHeHue 3anpocoB, 00paboTka pe3yabTaToB,
yIpaBieHUE TPaH3aKIUSIMH.

HpuMep IK3AMEHAUUOHHO2O0 ounema:

JIK3aMeHAUMOHHBbIN Onitet Nel
I[IpocThie u cocTaBHbIe HHCTPYKIMU B Python. VcnoBHbie onepatops! u nukiisl. O6paboTka
HCKJIIOUCHHUI.
CoOBITHITHO-OpHEHTHPOBAHHOE MporpaMmMupoBanre. OCHOBBI CO3JJaHHE TPAPHIECKOTO
untepdeiica moas3osaress (GUI).
[MpakTdeckoe 3amanue: Hamummre QyHKIIIO, KOTOpast 1O 3aJaHHOMY IIEJIOMY YUCITy m (m <
100) Berumcut cymmy udp B umcie 2™

5.4. Onucanue KPUTECPHUEB OLICHUBAHUA KOMIIETEHIIMHA U MIKAaJbl OlleHUBAHUS

[Tpu mpomexyTouHOM arTecTanuu B (OpME HK3aMeHa, HCIOJIb3YyeTcsd Cleyrolas HIKaia

OIICHHWBAaHMA: 2-— HCYAOBJICTBOPUTECIIBHO, 3- YAOBJICTBOPUTECIIBHO, 4 — xopouio, 5-— OTJ'II/I‘-IHOZ.

[Ipy npoMexyTodHOM aTrTecTaluu B (opMe 3aueTa HCIONIB3YeTCs CleAyrolas IIKaaa

OICHUBAHMA: 3a4TCHO, HC 3a4TCHO.

2 o o
B xone TCKYIICH aTTCCTAllMU MOTYT OBITh HCIIOJIb30BAHBI 6aHHLHO-pCI/ITI/IHFOBHC IOKaJbI.



Kputepusamu olieHUBaHMs JOCTHKEHUH ITOKa3aTeNeH SIBISIIOTCS:

HanmenoBanmne
MOKa3aTes
OILICHUBAaHUS
pe3ynpTaTa 00ydeHus
10 JUCLMILINHE

Kputepuit onennBanus

3HaHMA 3HaHWE TEPMHUHOB, ONPEACIICHUH, TMOHATHI MO0 AJrOpUTMHU3ALIUUA U
MIPOrpaMMHUPOBAHUIO OCHOBHEIC MIPUEMBI AITOPUTMHU3ALNH i
MPOrPAMMHUPOBAHMS Ha A3bIKE BBICOKOTO YPOBHS
3HaHWE OCHOBHBIX METOJIOB W CIIOCOOOB pEHICHHS 3a1ad4, pPeIICHUS
COMPOBOXKIACTCSI HEOOXOMMMBIMH  OOBSICHCHHSIMH, BEPHO pa3paboTaH
QITOPUTM PEIICHHUS, PEIICHUE 3alKUCaHO I[OCJIEI0BATEIbHO, AKKypaTHO H
CUHTAaKCHMYECKH BEPHO IO TMpaBHJIaM KaKOTO-THOO S3bIKa WA CHUCTEMBI
MIPOTrpaMMHUPOBAHUS
O0beM OCBOCHHOTI'O Marepuaia XapaKkTepu3yeTcs YCBOEHUEM
MaTE€MaTHYECKOH, CIIEHATIM3UPOBAHHON TEPMUHOJIOTHEN U CHMBOJINKOW;
MIPABIJIBHO YCBOEHO Ipa)ueckoe OMrMcaHue alropuTMa
IlonHOTa OTBETOB HA BOIIPOCHI
YeTKoCTh U3JI0KEHUS M1 MHTEPIIPETAUK 3HAHU I

VYMmenuns dbopMann3oBaTh IOCTABJICHHYIO 3ajady; paboTaTh C HWHTETPHPOBAHHBIMHU

cpenamu pa3paboTKH MPOrPaMMHOT0 00ecTieueHust;

PCAIN30BLIBATH pa3pa60TaHHHe AJIropuTMbl B  BHIC

KOHKPETHOM SI3bIKE IPOrPAMMHUPOBAHMSL.

nporpaMMm  Ha

pa3paboTKa CHCTEMBI TECTOB; TECTHPOBAHUE IPOTPAMMHOIO MOMAYJIS IO
CLICHAPUIO

MeTh HaBBIKH: IIOCTAaHOBKHM MATCMAaTUYCCKUX H I/IH(I)OpMaI_[I/IOHHLIX 3aaay, pa3pa60TKH,

JOKYMCHTUPOBAHUA, TCCTUPOBAHUS W OTJIAJIKU ITPOTrPpaMM;

OIMMCAaHUS AJITOPUTMOB PCHICHUSA IIOCTaBJICHHOM 3aJaud U pa3pa60TI<H
IMPOrpaMMHOTO KOJa Ha A3BIKC,

OTJIaJIKa IPOTrPaMMBbl Ha YPOBHE MOJTYJIs

OHeHKa IpernoAaBaTCjiicM  BBICTABJIICTCA  HMHTCTPAJIbBHO C yLIéTOM BCEX
rokazareJiei u KpUTCPHUCB OLICHUBAHMA.
Ornenka copMUPOBAHHOCTH KOMIIETSHITUH 1O MTOKA3aTeNI0 SHAHUS
Kpurepuit YpOBEHBb OCBOEHUSI M OLICHKA
2 3 4 5
3HaHWe TEPMHUHOB, | HE PACKPBHITO | HETOJIHO WM | B U3II0KEHHN HOJIHO PacKPBLI
OIIpe/IeIICHUIH, OCHOBHOE HEMOC/IeI0BaTEIbHO JOITYICHBI COJIepIKaHUE
MTOHATHH 110 coJiepKaHne PacKpeITO HeOospmMe mpobensl, | MaTepHaia B o0beMe,
AITOPUTMHU3AIINHA U yqe6Horo Mmarepuaia; COACpKaAaHNE HC HNCKa3uBIINEC npeayCMOTPEHHOM
HPOTrPaMMHPOBAHHIO | OGHAPYIKEHO Mmarepuaa, HO | JIOTHYECKOTO u HPOrPaMMoi,
HE3HaHHE WIH | MTOKa3aHo obuiee | HHMOPMAIMOHHOTO MaTepHa H3JI0KeH
HCIIOHUMAHHEC IIOHMMAHUE BOIIpOCa, COACpKaHUA OTBETA; T'PaMOTHBIM A3BIKOM B
Gonbei WIH | UMEIUChH HEeT  OIpeleIeHHOIt OIIpe/IeIeHHOH
Hanbornee Ba)KHOH | 3aTpyHHEHHS WIH | JOTHYeCKON JOTHYIECKOH
9acTH y4eOHOro | DOIMYIIEHB! ONIMOKU B | MOCIENOBATEIBHOCTH, | IOCIENOBATEILHOCTH,
MaTepuana OIpeeNICHIN HETOYHO TOYHO UCIOIB3YS
HOHATUIH, UCHOIb3YeTCs MaTeMaTH4eCKyIo 1
HCHOJIb30BaHUH MareMaTH4eckass W | CHEIHATH3UPOBAHHYIO




TEPMUHOJIOTUU ClieHHATIM3UPOBAHHAS TEPMHUHOJIOTHIO U
TEPMUHOJIOTUSA u CHUMBOJIUKY
CHMBOJINKA;
JIOMYLIEHbl OJMH-ABA
HejoJueTa npu
OCBEIICHUHN
OCHOBHOTO
COIEp)KaHUsl OTBETa,
HCTIPABIICHHBIE 1o
3aMEUYaHHUIO
3HaHHE OCHOBHBIX ®parmeHTapHoe Henonnoe 3nanue B nenom B nenom
METOJIOB U CITIOCOOOB 3HaHHUE OCHOBHBIX OCHOBHBIX chopmupoBaBIIcecs chopmupoBaBicecs
pelueHus 3aaad, TIPUHLIUIIOB U MIPUHLIUIIOB U 3HaHHUE OCHOBHBIX 3HaHHUE OCHOBHBIX
peleHus METOJIOB METOJIOB TIPUHLUIIOB U MPUHLUIIOB U
COIPOBOXKIAETCS IIPOrpaMMHUPOBAHUS MIPOTrPAMMHUPOBAHUS METOIOB METOJ0B
HEOOXO0UMBIMHU MIPWIOKEHUN U MIPUIOKEHUHN U [IPOrpaMMHUPOBAHUS [IPOrpPaMMHUPOBAHUS
OOBSICHCHUSIMH, CO3daHUs CO3daHUsS MIPWIOKEHUU U TIPWIOKEHUN U
BEpHO pa3zpaboTaH MIPOrpaMMHBIX MIPOTPAMMHBIX CO3TaHUs CO3IaHUs
ITOPUTM PELIEHMUS, IIPOTOTUIIOB PELIEHUS | MPOTOTUIIOB PEIICHUS MIPOrpPaMMHBIX IPOrPaMMHBIX

pelieHUe 3aKrcaHo
[TOCJIEIOBATENLHO,
AKKypaTHO U
CHUHTaKCUYCCKH BEPHO
IO MPaBUJIaM KaKOro-
00 SI3BIKA UITH

MPUKIIAAHBIX 3a4a4

MPUKJIAAHBIX 3a/1a4

MIPOTOTHIIOB PEUICHUS
MPUKJIAAHBIX 3a/1a4

MIPOTOTHIIOB PELICHUS
MPUKJIAIHBIX 3a/1a4

CHCTEMBI
TIPOTPaMMHUPOBAHHS
O0BEM OCBOEHHOTO He 3HAeT | 3HaAeT TOJBKO | 3HaeT Matepuan | Obmamaer TBEpIBIM U
MaTepHuaa 3HAYUTEIPHON YaCTH | OCHOBHOH Marepuai | JUCHUILUTAHBI B | IOJIHBIM 3HAHUEM
MaTepHaia JUCLUILIAHEI, HE | JIOCTaTOYHOM OO0BeMe | MaTepuaia
JACLMILIAHBI YCBOWII €ro JeTanei IHCLMILIAHEI, BIIaJeeT

JOIIOJTHU-TCIIbHBIMHU
S3HAaHUAMHA

IlonHota otBeTOB Ha | He maer orBerhl Ha | [aer HenonHble | Jlaet  orBerhl  Ha | [laer TIOJIHBIE,
BOIPOCHI OONBIIMHCTBO OTBETHI Ha BCE | BOMPOCHI, HO HE BCE - | Pa3BEPHYTHIE OTBETHI
BOIIPOCOB BOIIPOCHI TIOJTHBIE Ha MOCTaBIIEHHBIC
BOTIPOCHI

YerkocTh u3ioxkeHus: | M3maraer 3uanus 0e3 | M3maraet 3Hanust ¢ | M3maraer 3uanus Oe3 | M3maraer 3HaHus B

Y MHTEpIIPETAUU JIOTUYECKOU HapyLIECHUAMU B | HapyLIEHU B | JIOTUYECKOU
3HAHUHU MOCJIeI0BATEIbHOCTU | JIOTUYECKOU JIOTUYECKOU M10CJIe1I0BATENIbHOCTH,
MOCJIEZIOBATENILHOCTH | MOCJIENOBATENILHOCTH | CAMOCTOSITENBHO — UX
HHTEPIPETUPYSI u

aHAIU3UPYS

OI/!BHKCZ CqupMMpOGClHHOCWlu KOMI’IBI’I’IBHI/!MZZ no noxazameinro YmeHus.

Kpurepuii YpoBeHb OCBOEHHUS U OLIEHKA
2 3 4 5
dhopman3oBaTh He 3naer kax He nonHocThIO [Tpu popmanuzanmu | YmMeeT hopmann3oBaTh
MOCTaBIEHHYIO (opmannzoBarh ¢dopmannzyer MOCTABIEHHON MOCTaBJIEHHYIO 33/1a4y;
3a7auy; paboTaTh c| TMOCTABICHHYIO 33724y |[OCTABICHHYIO 3a/a4y; |3a/1a1 IOy CKaeT paborars ¢
I/IHTerI/IpOBaHHBIM MOXKET pa60TaTB C HCIOYCTHI. Vmeer HHTETpUPOBAHHBIMU
u cpenamu HHTETPUPOBAaHHBIMH | paboTaTh ¢ cpenamu pazpaboTKu
Pa3PABOTKH cpenamu pa3paboTKU  |MHTETPUPOBAHHBIMU | IporpaMMHOT0
MIPOTPaAMMHOTO cpenamu pa3paboTKH |gGecedenust
TIpOTPaMMHOT'0 obecrieueHus IPOrpaMMHOTO
o0ecrnieueHus; OBCCIICUCHIS
pEeaIN30BBIBATH He ymeer HomyckaeT ommoku [TokasbiBaeT yMeHHsS |YMEET pPEAJM30BbIBATDH
pazpabotanHble | PCATM30BLIBATD TIpH peatu3aluy peanuzanuu pa3paboTaHHbIE
AJITOPUTMBI B BUJIC paspaboraHHbIe pa3pabOTaHHBIX pa3paboTaHHBIX aIropuT™Mbl B BHJE
aJrOPUTMEI B BUJE aJIrOPUTMOB B BUJie |&JIIOPUTMOB B BUZIC |mporpaMm Ha




MporpamMm Ha|IIporpaMm Ha MporpamMm Ha IIpOrpaMM Ha KOHKPETHOM SI3BIKE
KOHKPETHOM SI3bIKe|KOHKPETHOM S3bIKE | KOHKPETHOM A3bIKE |KOHKPETHOM S3BIKE |IPOrPaMMUPOBAHHS
MpOrpaMMHUPOBaHU MPOTPaMMHUPOBAHUA  |[IPOTPaMMHUPOBAHUs |[IPOTPAMMUPOBAHUS

b

paspabotka cuctembl| He ymeer YMeeT TecTupoBaTh | YMeeT Ymeer paspaboTath
TECTOB; TECTUPOBATh MIPOrpaMMHBII TECTUPOBATH CHCTEMY TECTOB;
TECTUPOBAHNE MPOrpaMMHBIN MOZYyJIb 110 MPOrpaMMHBII TECTUPOBAHUE
IporpaMMHOI0O MOAYJb IO CIICHAPHIO C MOAYJb IO OpOorpaMMHOro0 MOIYJIS
MOy 0| CLICHAPUIO Heo4YCTaMu CLIEHAPHIO 10 CIICHAPHIO
CLICHAPHIO

Oyenka cghopmupos8aHHOCmMU KOMNEemeHyutl o NOKa3amento Uvemo nagolxu.

Kpurepuii YPOBEHb OCBOCHHUS U OLICHKA
2 3 4 5

TIOCTAaHOBKH He numeet HaBbIKOB He nommHocThIO [Ipu nposiBneHun HNmeet HaBBIKH
MaTEeMaTH4CCKUX H| mocTaHOBKHU TIOKa3bIBAET HABBIKU HABBIKOB [IOCTAHOBKH |[TOCTAHOBKH
MH(OPMAIHOHHBIX MaTeMaTHYECKUX MIOCTAHOBKH MAaTEMaTHYECKAX M |MATEMAaTHYECKHX
3anad;  paspaboTky, UH(OPMAIIUOHHBIX MaTeMaTH4eCKUX 1 MHPOPMALMOHHBIX  |HHOPMAIMOHHEIX 3a1a4;
AOKYMCHTHPOBAHMA, 3amad; pa3paboTKH, HHPOPMAIMOHHBIX 3aja4; pa3paboTKH,  |paszpabGoTKH
TECTHPOBAHHA " JOKYMCHTHUPOBAHHS, |3a71a4; pa3paboTKHy, JOKYMEHTHPOBAHUL, |50k ,
OTIIAIKH TIPOTPaMM; YMEHTHUPOBAHMUS,

TECTHPOBaHUS U JOKYMCHTHPOBAHHS, |TCCTUPOBAHUS U TECTHPOBAHHS U OTIAIKH

OTJIAJIKH IIPOTPaMM;

TCCTUPOBAHUA U
OTJIaAKHU IIPOrpaMm;

OTJIAJIKU TIPOTpaMM
JoIrycKaet He Ooiee
JIBYX
HECYIICCTBCHHBIH
OIINOOK

IIpOTrpamM;

OIMKUCaHUus aJrOPpUTMOB

He nmeeT HaBBIKOB

He monHOCTEIO

[Ipu nposiBneHun

HNmMeeT HaBBIKM ONUCAHUS

peUICHUA ONMCaHMA aJITOPUTMOB  |OKA3bIBA€T HABBIKU HaBBIKOB OITMCAaHUS AJIrOPpUTMOB peuieHus
TIOCTABICHHOR  331a4H | pernienust IOCTABICHHOM |ONHCAHHA AITOPHTMOB |AITOPHTMOB penieHys [IOCTABICHHOM 3ajaun 1
n paspabOTKH |34 rauy u pa3paboTKH  |pemenus TI0CTABJICHHOIT 3a1auy |PA3Pad0TKH
MPOrPAMMHOTO KA 16 rnanvHOro Kosia Ha. |rocTansentof sagatn | M PaspaboTn OpPOrpaMMHOTO Koja Ha
aroputon. pesen] XS PEPASOTI i paspaora mporpanaoro oz (PR PR O
J——— AIIrOPUTMOB PELICHNA | porpaMMHOro Koja Ha|Ha A3bIKe; paspaboTku THOBELX
po(heCCHOHATBHBIX THTIOBBIX A3BIKE; PA3PaOOTKH AITOPHTMOB PCIICHHA po(heCCHOHATBHBIX
sanau podeCcCHOHATLHBIX ANTOPUTMOB pellenus | TATIOBBIX sanau
3a1a4 THIIOBBIX po¢eCcCHOHATBHBIX
npodeccHonanbHprx  |SAAdd OMyCKaeT HE
samau Oonee nByX
HECYIIECTBEHHBIN
omuboK
OTIaZKX IPOrpaMMell He ¥MMeeT HaBLIKOB He nomocTer0 Ipu nposiBeHUn Nmeer HaBBIKM OTIAfKH

Ha ypOBHE MOIYJIS

OTJIaJIKA TIPOTPAMMEI
Ha YPOBHE MOYJISI

TIIOKa3bIBACT HABBIKH
OTJIAAKU IIPOTPaAMMBbI
Ha YPOBHE MOAYJIA

HaBBIKOB OTJIAJKU
MpOrpamMMbI Ha
YpOBHE MOJTYJIs
JIOITycKaeT He OoJiee
JIBYX
HECYIIECTBEHHBIN
OIIHOOK

MIPOTPaMMBbI
MOJYIIs

Ha YpOBHE




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOIUYECKOE OBECIIEYEHHUE

6.1. MaTepuaibHO-TEXHHYECKOE O0ecreyeHue

HaumeHoBaHMe crielMalIbHBIX TOMEILEHUHN U
MIOMEIICHUH JIJIs1 CAMOCTOSTEIBHOM paboThI

OcCHaIlEHHOCTD ClIEUaIbHbBIX TIOMEIIEHUN U
MOMEIICHUH JIJIs1 CAMOCTOSATEIBHOM paboThI

Ay,I[I/ITOpI/IH JJI1 JICKIIMOHHBIX 3aHATHH

000py/I0BaHbI CHeIHalu3upOBaHHON
MeOenpio, MOOWJIBHBIM MM CTal[HOHAPHBIM
MYJbTUMEAUNHBIM MTPOEKTOPOM, EPEHOCHBIM
HKPAHOM, HOYTOYKOM, HJIM KOMIIBIOTEPOM Ha
0a3ze 0JIHO WJIH IBYXbSJIEPHBIX MPOLECCOPOB C
TakTOBOI yacTtoTrou He MeHee 2 I'T'11, o0ObeMoM
ONEpaTUBHOM mamsATH He MeHee 2 [0 wm
skectkoro aucka no 500 1'0; mokaibHas ceThb C
npomnyckHoi cnocooHocTeio 100 MouT/c

AyauTopus Il TIPOBEACHHUS MPAKTUYECKHUX
3aHATHN

000py10BaHbI CIIELIMATM3UPOBAHHOMN
MeOenbl0, MOOWJIBHBIM HWJIM CTaIllMOHAPHBIM
MYJIbTUMEIUNHBIM MPOEKTOPOM, TIEPEHOCHBIM
HKpaHOM, HOYTOYKOM, HJIM KOMIIBIOTEPOM Ha
6a3e 0HO WM ABYXBAJIEPHBIX MPOIECCOPOB C
TaKTOBOM 4acToTo# He MeHee 2 I'T'1, o0beMoM
OTepaTUBHOW TmamMsaTH He MeHee 2 [0 wm
s)kecTkoro aucka mo 500 I'6; nokanbHas CeTh C
nponycKHOM criocoOHocThI0 100 MOuT/C

6.2. JIuIeH3HOHHOE ¥ CBOOOHO PAacIpoCcTPaHsieMoe MPOrpaMMHOe obecrneueHune

No [TepeueHsb TMIIEH3MOHHOTO MTPOTPAMMHOTO PexBU3HUTHI MOATBEPKIAFONIETO TOKYMEHTA
o0ecreyeHusl.
1 https://www.python.org/ —  caiit, coaepxaumii | cBOOOHAS TUIIEH3USI
HEO00XOUMBbIE JUCTPUOYTUBBI " HOJTHYIO
nH(MOPMALUIO 1St A3bIKa MporpaMmupoBanus Python.
2 Microsoft Office Professional Plus 2016 Cornamenne Microsoft Open Value Subscription
V6328633. Cornarienue qeiiCTBUTENBHO
¢ 02.10.2017 no 31.10.2023
3 Microsoft Windows 10 Cornamenune Microsoft Open Value Subscription
KopnopatusHas V6328633. Cornanrenue neicreutensHo ¢ 02.10.2017
no 31.10.2023). Horosop noctaBku 110
0326100004117000038-0003147-01 ot 06.10.2017
4 Kaspersky Endpoint Security Cy6nunensnonnsiit gorosop Ne 102 ot 24.05.2018.
«Crannmaptabeiii Russian Edition» Cpox agetictBus junen3un 10 19.08.2020
I'pasxnancko-npaBoBoii Jlorosop (Konrpakr) Ne 27782
«ITocraBka MpoJICHKs TPpaBa MOJIb30BAHUS (JIMLICH3UH)
Kaspersky Endpoint Security ot 03.06.2020. Cpoxk
neiicrBus nunensun 19.08.2022r.
5 Google Chrome CBoboano pacnpoctpansemoe [10 coryiacHO ycnoBUsIM
JMLEH3HOHHOTO COTIAIICHHS
6 Mozilla Firefox CBoboano pacnpoctpansemoe [10 coryiacHO ycioBUAM
JIMLEH3MOHHOTO COTJIAIICHHS
6.3. Ilepeyennb yueOHBIX U3JAHUH U Y4eOHO-METOAUYECKMX MATEPHAJIOB
1. Cesepenc, Y. Beenmenne B mnporpammupoBanue Ha Python / Y. CesepeHc. -2-e wu3a., ucnp. -Mocka :

Hanwnonansuetit Otkpeiteiii YHausepceurer « MHTYUT», 2016. -231 c. : cxem., ni. ; To xe [DnexTponHslii pecypce]. -URL:
http://biblioclub.ru/index.php?page=book&id=429184



http://biblioclub.ru/index.php?page=book&id=429184

2. 3narononbeckuit [I.M. OcHOBBI mporpammupoBanusi Ha si3eike Python: YueOuukw/ JI.M. 3naromonbckuii -
Usnarenscteo "JIMK Ilpecc", 2017 To xe [Dnekrponnsiii pecype]. - URL: https://e.lanbook.com/book/97359

3. XaxaeB WM. A. [IpakTuky™m MO aqTOpUTME3AIMK U TporpamMmupoBaHuio Ha Python: xypc / M. A. XaxaeB - M.:
Hammonamensrit OtkpeiTeiii YHEUBepcuter «MHTYUT», 2016/9BC «YHuBepcureTckas Ombmmoreka online» To ke
[Dnexrponnsrit pecype]. -URL: http://biblioclub.ru/index.php?page=book&id=429256&sr=1

4. TyzoBckuit A.®. OOBEKTHO-OPHEHTHPOBAHHOE IPOTPAMMHpPOBaHHE: YUeOHOE IocoOme Ui TPHUKIATHOTO
OakanaBpuara / A.®D. TysoBckuit - M.: UsparenbctBo IOpaiit, 2018 // 3BC "IOpaiit" https://www.biblio-
online.ru/book/obektno-orientirovannoe-programmirovanie-414163

5. Muruenn P. Ckpanuer BeO-caiitoB ¢ momouro Python: Camoywurenn u pykoBoictBa / P. Mwutuemn -
Wznarensctro "JIMK Tlpecc", 2016 To xe [Dnekrponnsiii pecype]. - URL: https://e.lanbook.com/book/100903



https://e.lanbook.com/book/97359
http://biblioclub.ru/index.php?page=book&id=429256&sr=1
https://www.biblio-online.ru/book/obektno-orientirovannoe-programmirovanie-414163
https://www.biblio-online.ru/book/obektno-orientirovannoe-programmirovanie-414163

6.4. IlepeyeHb HHTEPHET pecypcoB, NpodeccCHOHAIBHBIX 023 TaHHBIX,
nH(GOPMANIMOHHO-CIIPABOYHBIX CHCTEM

1. http://it.bstu.ru — Caiit xadenpsr uapopmarmonssix Texuonoruit BI'TY um. B.I'. Illyxosa
2. http://ntb.bstu.ru. - OduuaneHelii caiit HayaHO-TeXHIYecKOit 6nbanoteku BI'TY um. B.T'. llyxosa
3. https://www.python.org/ — caiir, comepskamuii HeOOXOAUMbIC AUCTPUOYTHBBI M MIOJHYIO HHPOPMAITHIO TS SI3bIKA

nporpammupoBanus  Python. HWaTtepmperatop ans  Python MoxHO wHCHoOnp30BaTh Kak — IPOTrpPaMMHUPYEMBIH
BBICOKOYPOBHEBBIH KAJIBKYIISATOP.

4, http://sympy.org/ — caiit, MOCBSIIIEHHBIH CBOOOMHO PAaCHpPOCTPAHIEMOMY MAaKeTy Sympy, MPEACTaBIAIOIEMY
co0oii 6ubnmoTexy Python cumBonbpHBIX Beraucienuii. 3.http://github.com/sympy/sympy — caifT, MOCBAIICHHBIH CBOOOIHO
pacrpocTpaHsieMoMy IMakery Sympy, NpeicraBisiionieMy coboii 6ubmroreky Python cuMBombHBIX BberumcieHuid. Cait
CBOOOHBIX HOBHHOK M IOCTOSHHOTO IOJIb30BaTEIbCKOr0 OOHOBJICHHS JaHHOTO IakeTa (peann30BaHHbBIH Ha MPHHIUIAX
Buxn).

5. http://univertv.ru/video/matematika/OTkpbITbiii 06pa3oBarensHbiil Buaeonoptan UniverTV.ru. O6pa3oBatenbHbie
(UIBMBL Ha pa3IMuHble TeMbl. JISKIMK BBEAYIINX POCCUHCKUX U 3apyOeXHBIX By3ax. HayuHas koHdepeHIHs Wi Hay4HO-
NomyJIsApHas JIEKUWsT 10 HMHTEepecylolleMy Bac Bompocy. http:/www.iglib.ru/Onekrponnasoudmmoreka 1Qlib
00pa30BaTeNBHBIX M IPOCBETHTENBCKAX m3MaHUi. OOpa3oBaTeNbHBIH pecypc, OOBEOMHAIONINA B cedc WHTEpHET-
OUOIIMOTEKY U MOTB30BATEIBCKIE CEPBUCHI LIS MTOTHOICHHOH paboThl ¢ 6nbaroTeynpiMu poHmaMu. CBOOOIHBIH TOCTYII K
ANEKTPOHHBIM y4eOHUKAM, CIIPABOYHBIM U yUEOHBIM MOCOOMAM. AyauTopus MeKTpoHHoH onbmmoteku 1Qlib — cTymeHTH!,
NPEroJaBaTeNy YU4eOHBIX 3aBeJCHIH, HaAyYHBIC COTPYIHUKH U BCE T€, KTO XOYET HOBBICUTH CBOM YPOBCHB 3HAHHIA.

6. http://feqworld.ipmnet.ru/ru/library.ntm EqWorld — mupmaTtemarndeckux ypaBHeHui. YueOHO-0Opa3zoBaTenbHas
¢u3nKo-MaTeMaTHIecKas OuOMMoTeka. JIeKTpoHHas Oubmmoreka conepxut DjVu- u PDF-daiinsl yaeOHUKOB, y4eOHBIX
nocoOuid, cOOPHHMKOB 3a/la4 M YIPaKHEHUH, KOHCIIEKTOB JIEKLUH, MOHOrpaduii, CIPaBOYHHKOB W IHCCEPTALMN IO
MaTeMaTHKe, MEXaHUKe U (hU3HKE.

7. http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I_op=viewlink&cid=1314
®Denepanbubiii mopTan "Poccuiickoe oopazoBanue”. Karagor o6pa3oBaTeNbHBIX PECYPCOB.



http://univertv.ru/video/matematika/Открытый
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=viewlink&cid=1314

