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1. HEJIX OCBOEHUA JUCHUTIIMHBI

11

OCHOBHBIE 1IN npernogaBaHus TUCHUTUIAHBI:

1.2

¢dopmupoanue komnerenuuu [1K-3, B uactu [1K-3.2 - hopmupoBaHue 3HaHUI O TIEPEYHE U COJCP)KAHUH OCHOBHBIX
SIIEMEHTOB CTPYKTYpPhI IIPOrPAMMHOTO KOJIa Ha sI3bIKe porpaMmupoBasus Python, a takxke yMeHuit 110 IPUMEHEHHUIO
MOJTYYCHHBIX 3HAHUI NPU pa3paboTKe CTPYKTYPHI MPOrPAMMHOTO KO/ia ()parMeHTa MOJACHCTEMbI 00PabOTKU TaHHBIX
MH(OPMAIIHOHHON CUCTEMBI,

1.3

(dopmupoBanue komnerenuuu [1K-6, B yactu [1K-6.1 - hopmupoBaHie 3HaHUI O TIEPEUHE U COJCP)KAHUH OCHOBHBIX
paszenoB pykoBojictBa PEP8 (pykoBo/IcTBO 10 HamucaHuo Koja Ha si3bike PythOn oT aBTOPOB sI3bIKa), a TAKKE YMEHHH 10
pa3paboTKe MPOrpaMMHOTO Koja Ha si3bike PYthon B cOOTBETCTBHM C MONOKEHUAMH YKa3aHHOTO PYKOBOJCTBA.

2. MECTO JUCHUIIJIUHBI B CTPYKTYPE OOII

Huka (pa3gen) OOITL: b1.B.01

2.1

TpeGoBanus K NpeABapuTeIbHON MOATOTOBKE 00y4aK0IIErocs:

211

Bbasel jaHHEBIX

212

CTpyKTypHOE IPOrpaMMUpPOBaHNE

213

AJ'IFOpI/ITMI/ISaI_II/ISI U IporpaMMHupOBaHUC

2.2

JAMCHUNINHBI U IPAKTHKH, 115 KOTOPBIX 0CBOEHNE JaHHOH AUCHHUIIMHBI (MOAYJIs1) HEOOX0ANMO KaK
npeJuiecTByloIee:

221

YuebHas IMpaKTUuKa, O3HAKOMUTEJIbHAsA IIPaKTUKa

222

CTpYKTYpBI U aJITOPUTMBI 00pabOTKU JaHHBIX

223

AHanu3 TaHHBIX U MAIlIUHHOE 06y‘{eHI/I€

3. KOMIIETEHIIUHA OBYYAIOIIETOCsl, ®OPMHUPYEMBIE B PE3YJbTATE OCBOEHUSA JUCIUIIJINHBI

(MOJYJIS)

IIK-3.2: Pa3padaTbiBaeT CTPYKTYPY HPOrpaMMHOI0 K02 aBTOMATH3UPOBAHHBIX H MHPOPMALIMOHHBIX CHCTEM

IIK-6.1: O6ecieynBaeT COOTBETCTBHE Pa3pab0TaAHHOI0 KO/a U MpoIecca KOAUPOBAHHUS HA A3bIKAX MPOrpaMMHPOBAHUSA

NPUHATBHIM B OPTaHU3AIUN WIH MIPOEKTE CTAHAAPTAM U TEXHOJIOTIUSIM

B pe3yabTaTe 0cBOCHMS AMCHUIIJIMHBI 00yYaroLMiics 10/KeH

3.1

3HaTh:

3.11

IMepeuens u conepKaHne OCHOBHBIX 3JIEMEHTOB CTPYKTYPBI IPOTPAMMHOIO KOJ[a Ha sI3bIKe porpamMmmupoBanws Python.
(TIK-3.2)

3.1.2

IMepeuens u conepKaHne OCHOBHBIX pas3elioB pykoBoacTBa PEPS (pyKoBOACTBO 110 HammMcaHUO Koja Ha si3bike Python ot
aBTOpOB si3b1ka).(ITK-6.1)

3.1.3

OCHOBBI CHHTAKCHCa M CEMaHTHKH 53bIKa IIPOrPaMMHPOBaHMs BEICOKOTo ypoHs Python.(ITK-6.1)

3.2

YMeTh:

321

PazpabaTbIBaTh CTpYKTYpY NPOrPaMMHOI0O KOAa pparMeHTa noJCHCTEMbI 00pa0OTKH AaHHBIX HH)OPMAIIMOHHOW CUCTEMBI C
Y4YEeTOM CHHTAaKCHUCa si3bIKa nporpammuposanust Python.(ITK-3.2)

3.2.2

Pa3pabarbIBaTh MPOrpaMMHbINA KO/ Ha sI3bIKe IporpamMMupoBanus Python ¢ obecrieueHreM cOOTBETCTBHS
pa3pabaThIBacMOro Koja rnojoxeHusmM pykosoactea PEP8.(ITK-6.1)

4. CTPYKTYPA U COJAEPKAHUE JTUCIUIIJIMHBI (MOY JIST)

Kon HaumenoBanmue pa3snesioB u TeM /Buag  |Cemectp| YacoB | Komneren- | Jluteparypa [pumeuanue
3aHATHSA 3aHATHSA/ [ Kvpe 107041

Paznen 1. OcHoBbl s3bika Python

11 Bgenenue B Python. OcaoBHbIe 351€eMeHTBI 3 2 [IK-3.2 TIK- [JI1.1 JI1.3J12.1
CTPYKTYPBI IPOTPAaMMHOTO KOJia Ha SI3bIKE 6.1 J12.3J12.4 J12.5
Python. OcuoBHbie sl qanHbx B Python. 21323354
CHHTaKCHC ¥ CeMaHTHKa oTlepaui Hag
JTAHHBIMU pa3iIH4HbIX TUIIOB. CTPYKTYpa
pyxoBozacta PEPS. PykoBonctso PEPS:
pa3znen "Buemnuii Bun kona", paszaen
"[Ipo6ebl B BEIPAXKEHUSIX H HHCTPYKITUSAX .
/JTex/

1.2 JlabopaTopHas padora 1. Paspaborka 3 4 IK-6.1  [JI1.1J11.3J12.1
MPOrPaMMHOTO KOJa JUIsl pealin3ainn J12.3J12.4
0a30BbIX ONepalnnii HaJ| THIAMU JaHHBIX B JI2.5J13.1 JI13.3

coorercTBum ¢ PEPS. /J1ab/ D203 D4




1.3 CHHTaKCHC ¥ CEMaHTHKa OTIEpaToOpoB 2 K-6.1  |JI1.1J12.1 J12.3
LIMKJIa, BETBIEHUS U BbIOOpa. PykoBOICTBO J12.4J12.5
PEPS: paznen "Kommentapun", pazaen 22
"Konrpons Bepcuit". /Jlex/

14 JlabopaTopHas padora 2. Pa3paboTka 4 IK-6.1  [JI1.1J12.1 J12.3
MPOrPaMMHOTO KOJa JUIsl peain3ainn J12.4 J12.5J13.1
YCIIOBHBIX W IIMKINYECKUX BEIYUCICHUN B JI3.3
cootBercTBuu ¢ PEPS. /J1a6/ 32 54

15 ®yukimu B s3bike Python: pasnoBuaHoCTH, 2 IK-6.1  [JI1.1J11.3J12.2
CHUHTAKCHUC U CEMaHTHKa OCHOBHBIX JI2.3 J12.5
aneMeHToB. PykoBoacteo PEPS: paznen 2233
"CornaiieHus 10 IMEHOBaHHIO"

(nmoppasnen "I naBHbIi npuHIKT",
"moxpaznen "MMeHa, KOTOPBIX ClIeayeT
u3berats", noapasaen "Mmena GpyHxuuii”,
nojpasaen "AprymeHTsl QyHKIUN 1
metonoB"). /Jlex/

1.6 JlabopaTopHas padora 3. PaspaboTka 4 IK-6.1  [JI1.3J12.2 J12.3
MPOTPaMMHOTO KOJ]a BCTPOCHHBIX U JI2.5J13.3
H0JIb30BaTENbCKUX (QYHKIUII B 0233 54
cootBerctBuu ¢ PEP8. /J1a6/

1.7 Pabota ¢ MoaysIMu CTaHAAPTHOM 2 IK-6.1 [JI1.1J12.2 J12.3
6ubarorexu Python. Cunrakcuc u J12.4J12.5
0COOEHHOCTHU CO3/IaHUS N10JIb30BATEILCKUX 22
Monyneid. PykoBoactso PEPS: paznen
"CoralieHus 0 IMEHOBaHUIO"

(moxpaznen "Mmena moxyneii u makeToB"),
pazznen "OO6mue pexomennanuu”. /Jlex/

1.8 Jlabopatophas pabora 4. PaspaboTka 4 IK-6.1 |JI1.1J12.2 J12.3
MPOTPAaMMHOI0 KOJAa BCTPOEHHBIX U J12.4 J12.5J13.3
TMOJIb30BaTENBCKUX MOJTyJeH B 22 D4
coorBercTBuu ¢ PEPS. /J1ab/

1.9 Pabora ¢ ucrounukamu mo remam: "Pabora 14 IK-6.1 J12.1J12.2
¢ naroii u BpemeHeM", "MHoromepHsIe 39233
cimckn”, "TIpeoOpa3oBaHie U CMEIINBaHHE
B BBIPOKCHUSX 3HAYCHHUH Pa3TUIHBIX
tunoB", "O6paboTKa BIOKEHHBIX
rmocienoBareabHocTel", "Padora co
cioBapsimu"", "OCHOBHBIE THITHI TaHHBIX B
Python st Hauunaronux", "B yem pasHuiia
mexy is () u == B Python?", "Kak paboraer
¢dyuxuus print B Python", " JlekopaTtops! B
Python: mousts 1 momo6uTs", "Kax cosnarts
coocreenHbie Python-nexkoparops! 1
MPaBUJIBHO UX UCTONB30BatTh", "[louemy
Bama QyHKIMA He paboTaeT? YKaKuTe
obnacts BuanMoctu B Python" /Cp/

Paznen 2. OcHOBBI XpaHeHUsl, 00MeHA U
00padoTKM TaHHBIX ¢ MoMombIo Python

2.1 OCHOBHBIE 3JIEMEHTBI CTPYKTYPbI 2 IK-3.2 TIK- JI1.2712.4
MIPOTPaMMHOTI0 KoJia Juist paboThl ¢ 6a30it 6.1 22
naHHBIX Ha s3bike Python. UaTepdeiic DB
-API. Coznmanue 6a3bl manHbx. UHTEpdeiic
M OCHOBBI paboThI ¢ MoayaeM SQLite3.

/JTex/

2.2 Jlab6opaTopHas padora 5. Pa3spaboTka 4 IK-3.2 IIK- | JI1.2J12.4J13.2
CTPYKTYPBI IPOTPAMMHOTO KOJIa ISt 6.1 JI3.3
CO3/1aHMS U HAIIOJIHEHUs 0a3bl TaHHBIX U €€ 32 D4
peanusanus Ha si3bike Python B
coorBerctBuu ¢ PEPS. /J1a6/

2.3 CUHTaKCUC U CEMAHTHKA 3JIEMEHTOB 2 IK-3.2 IIK- | JI1.2]12.3 JI2.4
o0bekTa-coequHeHns. OOBEKTHI-TUIIBL. 6.1 3233

3anuce, yJajieHue U pelakTupoBaHue 0a3bl
JaHHBIX ¢ IOMOLILI0 Python- npunoxenus.
/JIex/




24 JlaGopatophas pabora 6. Paspaborka 4 MK-3.2 TIK- | JI1.2J12.4J13.2
CTPYKTYpBI IPOrPAMMHOI0 KOJa, 6.1 JI3.3
MO3BOJIAIOLIETO B3aUMOJIEHCTBOBATH C 24
0a30ii JaHHBIX, 1 €€ peanu3anus Ha S3bIKe
Python & coorerctuu ¢ PEP8 /J1a6/

25 CHHTaKCHC ¥ CEMaHTHKA JIIEMEHTOB 2 IK-3.2 TIK- JI1.2712.4
o0bekTa-Kypcopa. TpaH3aKIUK U YPOBHH 6.1
M30JIALIH JIOCTYIA K 0a3e TaHHBIX.

CHHTaKCHC, CEMaHTHKa U 0COOEHHOCTH
OpTaHU3aIIMH 3aMPOCOB K 0a3e NJaHHBIX U3
Python-nipunoxenust. /JIex/

2.6 JlabopaTopHas padora 7. Pa3paboTka 4 I1K-3.2 IIK- J11.2J12.3
CTPYKTYPBI IPOTPAMMHOTO KOJa JIst 6.1 J12.4J713.2 J13.3
JIEMOHCTpPALMK OCOOEHHOCTEH paboThl C 023324
TpaH3aKIusIMHU 0a3bl TaHHBIX U €€
peanmsarus Ha s3pike Python B
cootBercTBuu ¢ PEPS. /J1a6/

2.7 bubmrorexu si3pika Python mst anammsa u 2 I1K-3.2 TIK- JI1.3712.4
00pabotku naHHbIX. bubmnoreka NumPy. 6.1 93
/JTex/

2.8 JlabopaTopHas padora 8. PaspaboTka 4 IK-3.2 TIK- | JI1.3J12.4J13.4
CTPYKTYPBI IPOTPAMMHOTO KOJa ISt 6.1 23 54
JIEMOHCTPAIIUHA OCHOBHBIX BO3MOXKHOCTEH
oubimorexu NUMPY mo 06paboTke TaHHBIX
U e€ peanu3sanus Ha s3bike Python B
cootBercTBuu ¢ PEPS. /J1a6/

29 Pabota ¢ HICTOYHUKAMH IO TEMaM: 12 IK-6.1 JI1.3
" IONOJIHUTENBHBIE CIIOCOOBI 32 93
MCTIOJIb30BaHUS YHUBEPCATIbHBIX QyHKIUT",

" JTOTIOTHUTEbHbIC MAHHUITYJISIIUAH C
MaccuBamu'', "Pabota co BpeMeHHBIMI
psimamu B Python", "10 monesnsix Python
oubnmorek", "3amada o mpeoOpa3oBaHUU
MaccuBa ¢ LenbIMU uncnamu", "OyHKIus ¢
MIepEeMEHHBIM KOJINYECTBOM apTyMEHTOB B
Python: *args u **kwargs", "Pandas Al —
WU- 6ubnmoreka as padortsr ¢ Big Data”
/Cp/

2.10 [Pabota c HCTOYHHUKAMHU IO TEMaM: 7 [K-6.1 |J12.2J12.4 JI2.5
"[[TabnoH "Moenb - BUI - KOHTpOJUIep" Ha 2233
npumepe Moy tkinter", "M3menenue
napaMeTpoB 110 YMOTYAHHUIO IIPU paboTe ¢
tkinter", "Mcrons3oBanue snemenra Canvas
(U306paxenwue)", "Merox bind", "Python
GUI: cozmanue npunoxenus ¢ PyQt u Qt
Designer" /Cp/

2.11  |/Kontp.pab./ 0 JI1.1 J11.2J12.1

J12.2J12.4 J12.5

3233
Pazgen 3. Dk3amen
3.1 DOK3aMeH 110 AUCIUILTHHE /JK3aMeH/ 27 MK-3.2IIK- | JI1.1JI1.2 Bomnpocs! u
6.1 JI1.3J12.1 JI2.2 [mpakTuueckoe 3aiaHue K

JI2.3J12.4 |ax3ameny. IluceMeHHbIiH

JI2.5J13.1 JI3.2 oTpoc
JI3.3713.4

31323354

S. OHEHOYHBIE CPEJICTBA

5.1. OueHo4HbIe MaTepHAaJbl /I TEKYIIEro KOHTPO.JISI H IPOMEXKYTOYHOI aTTecTaluu

HpeI[CTaBHeHLI OTACIbHBIM JOKYMEHTOM

5.2. OueHo4HbIe MaTepuaJabl 151 JMArHOCTUYECKOIo TECTUPOBAHUSA

HpeI[CTaBHeHLI OTACIIbHBIM JOKYMEHTOM

6. YYHEBHO-METOJMYECKOE U TH®OPMAIIMOHHOE OBECHEYEHUE JUCHUIIIMHBI (MOJY JIs1)




6.1. Pekomenayemas JiuTepaTypa

6.1.1. OcHoBHas quTEpaTypa

ABTODBI, COCTaBUTEIHN

3arnaBue

W3narenscTBO, TOI

Konnu-Bo

I'ypuxos C. P.

OCHOBBI AITOPUTMHU3AIIAY U IPOrpaMMHUpOBaHus Ha Python:
YuebHoe mocoodue

Mocksa: OOO
"Hayuno-
W31aTENbCKUH LEHTP
NHOPA-M", 2023,
3JIEKTPOHHBII

pecypc

1

JI1.2

Cysy, P. A.

SI3b1k porpamMmupoBaHus Python: yuebHoe mocobue

Mocksa: nTepHeT-
Yuusepcurer
WNHubopMamoHHBIX
TexHonorui
(MHTYUT), Aii ITn
Ap Menmua, 2020,
3JIEKTPOHHBIN
pecype

JI1.3

Maxkkuniu, Yac,
CrnunkuHa, A.

Python u aHanu3 naHHBIX

Caparos:
IIpodobpazosanue,
2019, snexTpoHHBbIH

pecype

6.1.2. lonotHUTeTbHAS INTEPATYPA

ABTODEI, COCTaBUTEIHN

3arnaBue

W3parenscTBO, TOI

Konny-Bo

J12.1

Menynpxo B.M.

OCHOBBI IIPOrPaAMMHUPOBAHUSL Ha SI3bIKE BLICOKOTO YPOBHS
Python: Yue6Hoe mocobue

PocroB-Ha-/lony:
WznarenscTBO
IOxHOTO
(benepanbHOTO
YHHUBEPCUTETA
(TODY), 2017,
3JIEKTPOHHBIN

pecypc

1

J12.2

Henynpxo B.M.

SI3BIK IpOrpaMMHPOBaHHs BBICOKOTO ypoBHs Python. ®ynkuunmu,
CTPYKTYpHI JaHHBIX, JONOJHUTEIbHBIE MOLYIN: Y4eOHOe
nocobue

PocroB-na-/lony:
W3parenscTBO
IOsxHoro0
(henepanbHOTO
YHHUBEPCUTETA
(IODY), 2017,
3JIEKTPOHHBII

pecypc

J12.3

Byitnaues, C. K.,
Boxknar, H. 10, Ilecun,
10. B.

OCHOBBI IPOrpaMMHUPOBaHus Ha s13bike Python: yue6Hoe
nocobue

ExarepunOypr:
Ypansckuid
(benepanbHbIi
yausepcutet, ObC
ACB, 2014,
3JEKTPOHHBIN

pecype

J12.4

®enopos /1. 0.

ITporpaMmMHupoBaHHe Ha SI3bIKE BBICOKOTO ypoBHs Python:
y4eOHOe ocobue a1 By30B

Mocksa: FOpaiit,
2024, 5nexTpoHHBIH

pecypc

J12.5

Kykos P.A.

SI3pik iporpammupoBadus Python: mpakrukym: YueOHoe
nocobue

Mocksa: OOO
"Hayu4no-
M3JATeNbCKUN LIEHTP
NHOPA-M", 2024,
3JEKTPOHHBII

pecype

6.1.3. MeTtonnueckue pa3padoTKku

ABTOpBI, COCTaBUTCIIN

3arnaBue

W3naTenbcTBO, roj

Komna-Bo

JI3.1

dapadonos A. C.

[IporpaMMupoBaHKe Ha A3bIKE BBICOKOTO YPOBHSI:
Metoanueckue yKkazaHHs K IPOBEIEHHIO J1a00paTopHbIX padoT
o Kypcy «IIporpammupoBanue»

Jlunenx: Jlunenxnit
roCyJapCTBEHHBIN
TEXHUYECKHH
yHuBepcuter, ObC
ACB, 2013,
JJIEKTPOHHBINA pecypc

1




JI3.2 |Mwutnna O. A., [IporpammupoBanue: Metoanyecknue peKoMeHIauu Mockaa: 1
Bbop3synosa T. JI. MockoBckas
rocyJapcTBEHHast
aKa/IeMusi BOJHOTO
TpaHcmopra, 2015,
3JIEKTPOHHBIN pecypc

JI3.3 |3otku= C. I IIporpamMmmupoBanne Ha A3BIKE BEICOKOTO YPOBHSI: Mockaa: 1
Metoanueckue yKazaHHUs U BAPUAHTHI 33IaHUM ISl CTYIeHTOB |MOCKOBCKUIA

1-ro kypca Hanpasienus noarotoku 09.03.01 ??Hpopmatnka |rocymnapcTBeHHbII

Y BBIYHUCIIUTENIbHAS TEXHUKA CTPOMTENBHBII
yHUBepcuTeT, At [1n
3Op Menua, 9bC
ACB, 2016,
3JIEKTPOHHBIN pecypc

JI3.4 |Credanosa, U. A. OO0paboTka JaHHBIX U MOJIEIUPOBAHUE B MATEMATUUECKUX Camapa: 1
MaKeTax: yaeOHO-MeTOANIeCKOe TOCOOHe 10 AUCITUILTHHE INoBomxckuit
«uH(popMaTUKa» roCylapCTBEHHBIN
YHUBEPCUTET
TEJIEKOMMYHUKAINI

U nHGOPMATHUKH,
2016, 3eKTpOHHBIH

pecypc

6.2. [Tepeuyennb pecypcoB HHGOPMAIMOHHO-TeJIEeKOMMYHHKAIMOHHOH ceTn "UHTepHeT"

31 |The official home of the Python Programming Language (nep. O¢unnanbHblii caliT s3bIKa IPOrPaMMUPOBAHUS
Python).Dnexrponnsrii pecypc. https://www.python.org/

32  |Python 3.12.3 documentation (mep. JJokymenranus mo Python 3.12.3) - https://docs.python.org/3/

23 |Python. TToco6ust st HaUMHAIOIIKX H3y4daTh Python, HoBocTH coobIecTBa pa3paboTIMKOB U pa3bophI 3a1a4 JIF000iH
CJIOXKHOCTH. DNEKTPOHHBIN pecypce. https://tproger.ru/tag/python/

34  |PEP 8 - pykoBO/ICTBO 10 HamucaHuo koaa Ha Python. DnexrponHslii pecype. https://pythonworld.ru/osnovy/pep-8-
rukovodstvo-po-napisaniyu-koda-na-python.html

6.3.1 Ilepevyens MporpaMMHOro odecrnevyeHust

6.3.1.1|Onepanunonnas cucrema Microsoft Windows

6.3.1.2|TTaxet npukianHbix mporpamm Microsoft office

6.3.1.3|nTerpupoBaHHas cpea pa3paboTku mporpammHoro obecrieuenus Microsoft Visual Studio

6.3.2 llepevyenb nHGOPMALHOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1|T"apanT - nHMOpMaHOHHO-TIPaBoBO# noptain. http://www.garant.ru/

6.3.2.2| KoHCybTaHT TUTIOC - CIIpaBOYHO-TIpaBoBas cucrema. http://www.consultant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOYJIST)

7.1|YueOHas ayauTOpHst AJ1sl IPOBEACHHS 3aHATHH JICKIIMOHHOTO THIIA, 3aHATHIH CEMUHAPCKOTO THIA (JIA00OPaTOPHBIX 3aHATHH),
TPYIIIOBBIX H MHIMBUAYaIbHBIX KOHCYJIBTALMH, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOH aTTEeCTAIlMy OCHAIEHA: KOMILIEKT
CIeMANN3UPOBAaHHON yueOHOW MeOenn, MapKepHas (MeJoBasi) J0CKa, KOMILICKT NEPEHOCHOTO MYJIbTHMEAUHHOTO
000pyIOBaHHs - KOMIBIOTEP, MPOESKTOP, MPOSKIIMOHHBINA 3KPaH, KOMITBIOTEPHI C BO3MOXKHOCTEIO BEIX01a B VIHTEpHET 1
JOCTYTIOM B 3JICKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTEeIbHYIO CPEy.

7.2|O6ecrieueH ocTyI K ceTd HTEpHET U B JIEKTPOHHYIO HHPOPMAIMOHHYIO CPEly OpTaHU3aAIHH.




