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1 He.]'ll/l H 3aJa91 0OCBOCHUSA TUCHUIIJIHHBI

ean (1ean) 0OCBOCHUS TUCIUILINHBI:

®opMHpOBaHUE Y CTYACHTOB (DyHIAMEHTAIBHBIX TPEACTABICHUN 00 apXUTEKTYpEe BBIUMCIUTEIBHBIX
CHCTEM, NpPUHIHIAX aJTOPUTMHU3AIMH U COBPEMEHHBIX TIOJX0JaX K pa3paboTKe MNpPOrpaMMHOTO
obOecrieuennss Ha s3bike Python, a Takke pa3BUTHE NPAKTHYECKUX HABBIKOB CO3/aHUS MOJYJIHHOTO,
00BEKTHO-OPUEHTHPOBAHHOTO U MPO(ECCHOHATEHO O(QOPMIICHHOTO KOJAA JJIsi PEIICHUs MPUKIATHBIX 33134
B 00acT pa3pabOTKKU KOPIOPATHUBHBIX CUCTEM M HU(PPOBBIX PEIICHUH.

3apaum:

e OcBoeHUE NPUHIUIIOB (PYHKIIMOHUPOBAHUS BBIYMCIUTENbHBIX CUCTEM Ha OCHOBE APXUTEKTYPHI
¢on HeiimMana W TOHMMAaHHE CBA3M MEXIY almapaTHbIM OO0ECleYeHUEM, OIEPAMOHHOW CHCTEMOW H
MPUKJIAIHBIM MPOTPAMMHBIM KOJIOM.

e @®opMHUpPOBAHME HABBIKOB AJITOPUTMHU3ALINK 3a[a4, OILCHKH BBIYUCIUTEIBHOW CJIOXKHOCTU
QJIITOPUTMOB U BBIOOPA ONTUMAIBHBIX CTPYKTYpP JaHHBIX JUIA PEIICHUS MIPUKIAIHBIX 3a/]1a4.

e (OcBoeHHE CHHTAaKcHCa M CEMaHTHKH s3blka Python, Bkitouass paboTy ¢ BCTpOEHHBIMU TUIIAMU
JAHHBIX, CTPYKTYpaMH AAaHHBIX (CIUCKH, CIIOBAapH, MHOXECTBA), (QYHKUUSMU, MOAYISIMH U OOBEKTHO-
OPUEHTUPOBAHHOW MapaJUrMOM.

e Pa3BuTue KommereHIU B 00J1aCTH MOIYJIHHOTO IPOrpaMMHUpPOBaHUs, 00paObOTKU UCKIIOUEHUH,
paboThl ¢ paitnamMu, peryasipHbBIMU BhIPAXKEHHUSIMH U CepUain3anueil TaHHbIX.

e (OcBoeHue TPHUHIIMIOB CO3AaHHs Tpaduueckux moiab3oBarenbckux uHTepdericoB (GUI) u
aBTOMAaTHU3aIMK1 PYTUHHBIX 33734 C IIOMOIIIbIO HACTOJIbHBIX PUIIOKEHUI.

e  ®opMHpOBaHME HABBIKOB MpO(eccnoHaNbHON pa3zpabOTKU: TECTUPOBAHUE, OTIAJIKa, KOHTPOJIb
KayecTBa Ko/1a, padoTa ¢ CUCTEMaMU KOHTPOJISI BEpCUI M HHCTPYMEHTaMU aBTOMaTH3alluK pa3paboTKH.

2 MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOI NMPOrpaMMbl

JucruniauHa oTHOCUTCS K 0a30Boi yactu 6510ka J1 «/luciurmmnab (MO Ty In)»

[IpepexkBU3NTHI TUCHUILTUHBL: Omcymcmayom

[ToctpexBuzutsl nuctuiuiniel: 51./1.65.11 Ocnosvl npoepammuposanus, b1./1.b.14 Teopus cucmem u
cucmemuwviii ananus, b1.J[.b.17 Onepayuonnvie cucmemsol, b1./[.5.18 Bolruuciumenvrvle cucmemol, cemu u
menexommynukayuu, b1.J[.5.2]1 Ocnosvr npoexmuoti Ooesmenvnocmu, b1.J1.B.3 Cucmemvl ynpasenenus

oazamu OaHHbIX

3 TpeGoBaHus K pe3yJbTaTam 00y4eHHUs M0 JUCHHUILINHE

HpOHGCC HU3YUYCHUS NUCHUIITIMHBI HAIIPABJICH Ha (bOpMHpOBaHHC CIICAYHOIIUX PE3YJIbTAaTOB o6yquI/m

[Tnanupyemsble pe3yabTaThl 00yueHUs 110
JUCLMILINHE, XapaKTePU3YIOLINE dTallb
(dbopMHUpOBaHUs KOMIIETEHIIMH

KO,Z[ H HAMMCHOBAHHC
HHAUKATOpa NOCTUIKCHUA
KOMIICTCHIIN N

Kon u HaumeHoBaHue
(bopMHUpyEeMBbIX KOMIETSHIIHHA

VYK-1 Crioco6eH ocymiecTBIsATh
MIOWCK, KpUTUYECKUI aHATIN3 U
CHHTE3 HH(pOpMaIUH,
MPUMEHSATh CUCTEMHBIH MOIX0/]
JUISL PEILICHHUST TIOCTABJICHHBIX
3amaq

VYK-1-B-4 [IpumensieT MeToIbl
cbopa, xpaneHusi, 00paboTKH,
nepeaadr, aHaIu3a U CHHTE3a
UH(pOpMaLIUH C
HCIOJIb30BaHUEM
KOMITBIOTEPHBIX TEXHOJOTHUI
JUTS PEIICHUs TOCTaBIEHHBIX
3a/aq

3HATL:

OcCHOBHBIE CTPYKTYpHI JaHHBIX Python
(criMckH, cIOBapu, MHOXKECTBA),
QITOPUTMBI ITIOUCKA U COPTUPOBKH,
MeTO/Ibl paboTHI ¢ (haitnamMu u
CepUalIn3alluy TaHHbBIX, TPUHIIUIIBI
00paboTKM U aHaIM3a UH(POPMAIHUH.
Ymern:

[TpuMeHATh BCTpOEHHBIE KOJUIEKLIUU
Python nnst xpanenus u o6paboTKH
JTAHHBIX, MCIIOJIb30BATh aJTOPUTMBI




Ko n naumeHoBanue
(hopMHUPYEMBIX KOMIIETCHIIHIA

Ko 1 HanmenoBanue
WHJIMUKATOpa JOCTUKEHUS
KOMITETEHIIA

[TnanupyemMble pe3yabTaThl 00YUCHUS 110
JTUCHHUTUTHHE, XapaKTEePU3YIOIIUE TAITbI
(dbopMUPOBAHUS KOMTICTSHITHIA

MIOMCKA U COPTUPOBKH, paboTaTh C
daitnamu paznmuuabix popmatoB (CSV,
JSON), npuMeHSTh peryisipHbIe
BBIPA)KCHUS JUISI TAPCUHTA TEKCTOBOM
UH(POpMAIIHH.

Baajgers:

MeTtonamu 3G GeKTUBHOI 00pabOTKI
JAHHBIX C UCIOJIb30BAaHUEM CTaHIAPTHOMN
oubimotexu Python, nactpymenTamu
CepUaAIIN3alluU U JIeCepHaTH3aIIH,
MOJIX01aMU K BAJIMAALNU M OYUCTKE
JTAHHBIX.

OIIK-2 CiocobeH noHuMarhb
MPUHIUIBI Pa0OThI
COBpPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOT UM
Y TIPOTPaMMHBIX CPEJICTB, B
TOM YHCJIE OT€YECTBEHHOTO
MIPOM3BO/JICTBA, U UCIIOJIb30BATh
WX TIPU PEUICHUH 33134
npohecCuoHaTBHOM
JESTeIbHOCTH

OIIK-2-B-1 INoanmaer
MPUHIUIBI Pa0OTHI
COBpPEMEHHBIX
WHPOPMAITMOHHBIX TEXHOJIOT U
Y TIPOTPAMMHBIX CPEJICTB, B
TOM YHCJIE OTE€UYECTBEHHOTO
MIPOU3BOJICTBA

OIIK-2-B-2 Hcmonb3yer
COBpEMEHHEIC
WHGOPMAIIMOHHBIE TEXHOJIOTHU
B Mpol1iecce pa3paboTKu
MIPHUKIIATHBIX
WH(POPMAIIMOHHBIX CHCTEM B
npodeccuoHanbHOU chepe

3HaTh:

ApPXUTEKTYPY BBIUUCITUTEIBHBIX CHCTEM
(nmpunuune! poH Heilimana), moaens
namstu Python, npuHiumne! 00beKTHO-
OpPUEHTHPOBAHHOTO TTPOTPAMMHUPOBAHHS,
MeXaHU3MBbI HHKATICYIISIUH,
HaCIIeIOBaHMS U TIOJTMMOpP(H3Ma, OCHOBEI
co3JaHus rpaduueckux UHTepQeiicos,
TIPUHIIMITGI TAPAJIICITBHBIX BEIYHCICHUH 1
ACHHXPOHHOTO MPOTPaMMHUPOBAHUSI.
Ymers:

[TpoekTupoBaTh HEPAPXHUH KIIACCOB C
ncrnoyip3oBanuem OOII, co3maBaTs
HacToJibHbIE npuiioxkenus ¢ GUI,
MPUMEHSTh COBPEMEHHBIE MOIXO0bI K
pa3paboTKe, UCHOJIb30BaTh HHCTPYMEHTHI
paspabotku (IDE, cuctembl KOHTpOJIS
BEPCHil, BUPTYyalIbHbIE OKPYKEHHUS).
Baajgers:

HaBbikamu 00BbEKTHO-OPUEHTUPOBAHHOTO
npoektupoBanus, cozganus GUI-
MPWIOKEHUHN C UCTIOJIb30BAaHUEM
tkinter/PyQt, paGoTbl ¢ BUpTyaIbHBIMU
OKPY>KCHHUSIMH M CUCTEMaMH KOHTPOJIS
Bepcuii (Git), ”HCTpyMeHTaMu
podeCCUOHAIBHOU Pa3padOTKH.

T1IK*-2 Crioco0en
pa3palaThIBaTh M OTJIAXKUBATh
MPOTPaMMHBII KOJT

[IK*-2-B-4 Pa3pabaTbiBaeT
POTPaAMMHBIH KOJI C
UCIIOJIb30BAHUEM SI3BIKOB
IPOrPaMMHUPOBAHUS
[1K*-2-B-5 Odopmiser
IPOrpaMMHBIHN KOJT B
COOTBETCTBUHU C
yCTaHOBJICHHBIMU
TpeOOBaHUSIMU

3HaTh:

CuHTaKcuC U CeMaHTHKY si3bika Python,
MPUHIIMITBE MOTYTHHOTO
MPOrPaMMHUPOBAHHUSI, MEXaHU3MBI
00pabOTKU UCKITIOYCHH, CTAaHAAPTHI
odopminenus kona (PEP 8), metonst
TECTUPOBAHUS U OTIAJKH, UHCTPYMEHTHI
KOHTPOJIS KauecTBa KoAa (JIMHTEPHI,
(dopmartTepbl, MpoBEpKa TUIIOB).

Ymersn:

Pa3pabaTbiBaTh MOTYIIBHBIN KO €
UCIOJIb30BaHUEM (PYHKIIMIA U KJIACCOB,
MPUMEHSITh IEKOPATOPHI M 3aMBIKAHHUS,
00pabaThIBaTh UCKIIIOUEHUS, TIHCATh Unit-
TECTBI, UCTIOJH30BaTh OTIAIYUK,




Ko n naumeHoBanue
(hopMHUPYEMBIX KOMIIETCHIIHIA

Ko 1 HanmenoBanue
WHJIMUKATOpa JOCTUKEHUS
KOMITETEHIIA

[Tnanupyembie pe3yabTaThl 00YUCHUS 110
JTUCHHUTUTHHE, XapaKTEePU3YIOIIUE TAITbI
(dbopMUPOBAHUS KOMTICTSHITHIA

OPUMEHSATH JTUHTEPBI U (OPMATTEPHI IS
o0ecrieueHHs Ka4ecTBa KOJa.

Baaners:

HaBbikamu HanMCaHUS YUCTOTO,
YUTAEMOT0 U TIOIICPKUBAEMOTO KO/,
WHCTPYMEHTAMH TECTUpOBaHUs (pytest,
unittest), MPoQUINPOBAHUS U OTIIAIKH,
CHCTEMaMH aBTOMATH3aIlUH ITPOBEPKH
Ka4ecTBa K0Jia, MPUHIIUIIAMH
JOKYMEHTHUPOBAHUS KOJIA.

4 CTpyKTYypa U coiepKaHue TUCHUILIUHBI

4.1 CTpykTypa IMCUMILTHHBI

OO6mast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIAET 3 3aueTHbIe equHuUIlb! (108 akameMudeckux 4acos).

TpynoemMkocCTs,
Bunx paGotsr aKaJIeMIYECKUX YacOB
1 cemectp BCETO
OO6mas Tpy10éMKOCTh 108 108
KonrakTHasi pa6ora: 52,25 52,25
Jlexuun (JI) 18 18
JlabopaTtopHubie paboTs (JIP) 34 34
[TpomexxyTounas arrectamus (3a4eT, SK3aMEH) 0,25 0,25
CamocrosiTesibHas padoTa: 55,75 55,75
- BBITNIOJIHEHUE WHAMBHIyaIbHOTO TBOpYeckoro 3amanus (UT3);
- CaMONOJroTOBKa (MpopaboTKa U MOBTOPEHHE JIEKIIMOHHOTO MaTepuaia u
Marepuasia Y4eOHHKOB U y4eOHBIX ITOCOOHIA;
- U3yY€HHUE Pa3esioB Kypca B CUCTEME JIEKTPOHHOTO 00yUeHUs;
- MOATOTOBKA K JTAOOPATOPHBIM 3aHATHUSM;
- IOATOTOBKA K pyOEKHOMY KOHTPOJIIO U T.I1.)
Bua uToroBoro KOHTpoJIs (3a4er, Ik3aMeH, 1 PepeHIUPOBAHHBIH 3a4eT
3ayer)
Paznensl qucuumiuHbl, u3ydaemsbie B 1 cemecTpe
KonnuecTBo yacos
No ayIUTOpHAas
pasnena HaumenoBanue paznenos Beero AGota BHEay/Il.
T 113 | Jip pabota
1 ApXUTEKTYpa BBIYACIUTEIBHBIX CUCTEM U OCHOBBI 10 2 2 6
AITOPUTMHU3ALIUN
2 Ba3oBbIii cUHTaKCHC U MOJEID MTAMATHU S3bIKa 14 2 4 8
Python
3 BerpoeHHbIE CTPYKTYpPBI JAHHBIX U QITOPUTMBI 12 2 4 6
00paboTKn
4 OYHKIMOHAIBHOE U MOYIbHOE 12 2 4 6
MPOrpPaMMHUPOBAHHE
5 OOBEKTHO-OPUEHTUPOBAHHOE NMPOrPAMMHUPOBAHHE 12 2 4 6
6 Pabota ¢ qaHHBIMU: (aiiibl, cepranuzanus, 16 4 6 6




KonuyecTBo yacoB
Ne HanmenoBanue pasnenos ayAuropHas BHeEay/l.
paznena BCETO paborta
T 113 | JIp pabora

PETYISIPHBIC BHIPAKCHUS

7 Pa3paboTka rpadguueckux moap30BaTeIbCKUX 16 2 6 8
untepodeiicoB (GUI)

8 TectupoBanue, oTiaaka u npodeccuoHanbHbIe 16 2 4 10
UHCTPYMEHTBI Pa3pabOTKU
Wroro: 108 18 34 56
Bcero: 108 18 34 56

4.2 ConeprxaHue pa3iesioB AUCHUNTIHHBI

1 ApxuTeKTypa BBIYMCIUTEIbHBIX CHCTEM H OCHOBBI AJITOPUTMHU3AIUM.

[Mpunuuns! ¢pon Heilimana. YpoBHu abctpakiuu: ot annapatHoro obecneuenust (CPU, RAM, ko,
muHbl) 10 npukiaaadoro [10. B3aumonelicTBue onepanoHHONW cHCTEMBI M MHTepIipeTaropa. JKu3HEHHbII
UK pa3paboTku mporpammuoro odecneuenus (SDLC): sTanbl OT MOCTaHOBKH 33J1a4H J0 COMPOBOXKICHHUS.
Teopuss anropuTMoB: CBOIcTBa anroputMa (IJUCKPETHOCTb, JETEPMUHHUPOBAHHOCTH, MOHITHOCTD,
Pe3yIbTaTUBHOCTh, MaccoBOCTh). IlpaBmia moctpoeHus Onok-cxem cormacao [OCT  19.701-90.
BrruucnurenpHas ciokHOCTh anroputMoB. Hotamms Big O. Ananu3 Xyamiero, CpeiHero 1 Jy4IIero ciaydas
BbInosiHeHUs. [IpaBuia ynporieHus: 0TOpacblBaHWE KOHCTAHT, BbIJIEJICHHE CTAPILEro WieHa.

2 ba30Bblii CHHTAKCHC U MOJeJib TaMATH si3bika Python.

DKocUCTeMa M HWHCTpyMEHTapuil paspaboTtumka. YcraHoBka Python, Miniconda, BupTyagbHbIE
okpyxenus. O630p unrerpupoBanHbix cpen pazpadotku (VS Code, PyCharm, Jupyter). Cuctembl KOHTPOJIS
Bepcuii Git. Cunrtakcuc si3pika u crangapt PEP 8. Mnentudukaropsi, ciyxeOHble cioBa, MpaBHiia
odopmiieHust oTcTynmoB. Monens mamsatu Python: oOwexthl, cchuikm, Kyda (Heap). IlpoctpancTtBa uméEH.
Csa3p  apxutekTypel OBM ¢ komom: crpykrypa PyObject, cuérumk cChUIOK, yKa3aTelb Ha THIIL.
Junamuueckass cTporas Tunu3anus. ba3oBble CKalspHble THIIBI JaHHBIX W TOCIEA0BATEIbHOCTH.
Apudmernyeckue, JOTHUECKHE OINEpaTopbl M ONepaTopbl CpaBHEHUSA. PaBEHCTBO M UACHTUYHOCTH.
Koncrpykiuu ycinosuoro mepexona if-elif-else, tepuapusiii omeparop. Ilukier while u for, remeparopst
CIUCKOB. AHHOTAIIMH TUIIOB.

3 BecTpoeHHbIe CTPYKTYPBI JAHHBIX H AJITOPUTMbI 00PpadOTKH.

Komnekuuu B s3pike Python. Crnuckum kak AMHaMHuYeCKWe MACCHBBI, CpE3bl, METOABI PaOOTHI.
Koptexu u cTpoku: HemsMeHseMocTh, koaupoka Unicode. CnoBapu: peanusaiys Ha OCHOBE Xell-Ta0JIuIL,
paspelieHre KOJUIM3ud, CiIoKHOCTh jgoctyma O(1). MuoxectBa u frozenset: Teopus MHOXECTB,
XEIIUPYEMOCTh OOBEKTOB. AJITOPUTMBI TOWCKA: JIMHEHWHBIM TOWMCK, OWHAPHBIN TMOUCK. AJTOPUTMBI
COPTUPOBKH: KBaJpaTUYHbIE COPTUPOBKH (IIy3bIpbKOM, BBIOOPOM, BCTaBKaMu). bricTpas coptupoBka (Quick
Sort), mpuHIMN «pa3nensii u BaacTByi». Berpoennsiit anroputm Timsort: cTaGMIBHOCTD, aJalTHBHOCTS.
CpaBHeHHE MPOU3BOAUTEIHLHOCTH AIITOPUTMOB.

4 OyHKIHOHAJIbHOE U MOAYJ/IbHOE POrpaMMHUPOBaHUE.

Oyaxkuun ¥ MoayiabHOCTh. IlpuHmmn DRY. [lo3unvoHHBIE M MMEHOBAHHBIE APTYMEHTHI,
KOHCTpYyKLuH *args u **kwargs. O0mnactu Bungumoctu: npasuwio LEGB. 3aMbikanus. AHOHUMHbBIE QYHKLIUU
(lambda). [lexopatopsl. Pexypcus um Memowuzanus. Moaynu M HakeTsl: MeXaHHW3M ummnopra. KitoueBble
MOJIyH CTaHAapTHOHM OmbOanoTexku. OO6paboTKa MUCKIIOUEHUI: HepapXus KJIaccoB UCKIoueHui. bioku try-
except-else-finally. ['eneparust uckimroueHuii (raise).

S O0beKTHO-OPHEHTHPOBAHHOE NPOTPaMMHPOBaHHKe.

@unocopuss u npuHuunsl OOIL. Kiaccel u  00bexThl. KOHCTpYKTOp ¥ HMHHIMAIN3ATOP.
ITpocTpancTBa umMEéH u atpudyThl. Yetsipe cronma OOII: unkancyssuus, Hacnenoanue (MRO, anroputm
C3 Linearization), nomumopdusm, adbcTpakims. Marnueckue MEeTO/Ibl: Teperpy3ka onepaTopoB, IMYJISIUS
KOHTEHHEPOB, HUTEPaToOpoB, KOHTEKCTHBIX MeHemkepoB. IIpoasunyteiii OOIl-moxxox: Data Classes.
CrpykrypHas tunm3amusi (Protocols, PEP 544). Kommosuinus mpoTHB HacienoBaHHS. ApPXUTEKTYpHbBIS
npuHuunsl SOLID.

6 Padora c nannbIMu: ¢aiiiabl, cepuaan3anms, peryJjsipHblie BbIpaKeHHUsl.



@aiinoBble OMEpaluu: TEKCTOBbIe U OuHapHble aiinsl. KonTekcTHbie MeHemkepsl (with).
Komuposku (UTF-8, ASCII). Urenne u 3anuch nanabix B popmarax CSV, JSON, YAML. Moaynu pathlib,
csv, json, pickle. Perymspubie BbipaxeHUs: MOIyib re. CHHTaKCUC MATTEPHOB, METACHMBOJIBI, TPYIIIHI,
kBaHTUUKaTOpbl. JKanueie u JeHuBbIe KBaHTU(UKaTOpbl. Cepuanuzanus W JIecepuaTu3anis JaHHBIX.
®opmarel 0OMeHa nanHbIMH. bubnuorekn marshmallow u pydantic. Pa6ota ¢ API: momyns requests, HTTP-
METO/Ibl, 3ar0JIOBKH, ayTeHTU(UKALIHS.

7 Pa3paborka rpadpuuecknx moJib3oparejbckux uarepgeiicos (GUI).

[TpuHIMIBL MIOCTPOEHUS rpaduvIecKux UHTEPPEHCOoB. CoOBITHITHO-OpUEHTHPOBAHHOE
nporpaMMupoBanue. Mojielib «MCTOYHHUK COOBITHS — 00paboTunk». OCHOBHBIE MATTEPHBI B3aUMOICHCTBHS
¢ mousb3oBateneM. O030p OuOnMMOTEK: BcTpoeHHas tkinter, coBpemeHHble anmbTepHaTHBBI PyQt/PySide,
CustomTkinter. OcHoBHbIC BuXKEThl. KOMIIOHOBKA M pa3MEIICHUE JIEMEHTOB. MeHeKEephl FeOMETPUU B
tkinter (pack, grid, place). Curnansl u cinotel B Qt. [IpuBsizka coObITHII: 00pabOTKa KJIMKOB, BBOJA TEKCTa,
3aKpbITUS OKHA. Banmuaanuus noiabp30BaTeNbCKOro BBOJAa. ABTOMAaTH3alMs pyTUHHBIX 3a7a4: nHTerpanus GUI
¢ (ailloBBIMH oniepaluaMy U 00pabOTKON JaHHBIX. Y TAaKOBKA MPHJIOKEHUH.

8 TectupoBaHue, oT/1a/1IKa U MpodeccuoOHATbHbIE MHCTPYMEHTBI Pa3padoTKu.

TectupoBanue nporpamMmuoro komaa. [lupammna tectoB. Unit-TecThl: MOaysb unittest. dpeitMBOpK
pytest: dukctypsl, napamerpusaiusa, Mapkepbl. [lokpeiTe koma. Otnaaka W NpodUIUPOBAHUE.
[Ipodaiinepsr cProfile u timeit. Ananu3 mamstu. KauectBo koma: nuuteps! (ruff, flake8), dopmarreps
(black, isort), mpoBepka Tunos (mypy). JlokymeHTHpoBaHHE KOJa. YTIaKOBKa U JUCTPUOYIIHSI.

4.3 JlabopaTopHbie padoThl

No Kon-Bo
No JIP HaumenoBanue nabopatopHbIx paboT
paznena 4acoB
1 1 Kondurypupoanue cpensl pazpadbotku u ycranoBka IDE. 2
2 2 ba3oBbie koHCTpYKIIMH si3b1Ka Python: THTIBI TaHHBIX, OMIEpaTOPhI U 2
BBO/I-BBIBO/I.
3 2 Yrpasnstomye KOHCTPYKITMN: BETBJICHUE U UTEPAIIMOHHBIE TTPOIIECCHI 2
4 3 BcTpoenHbie CTpYKTYpBI JaHHBIX U 00pabOTKa KOJUICKITHIA. 2
5 3 AJNTOPUTMBI TIOUCKA, COPTUPOBKH U OIICHKA UX CJIOKHOCTH. 2
6 4 ®ynkiuu Ha Python. 2
7 4 O06paboTKa UCKITFOYCHHH, TeHepaIus COOCTBEHHBIX UCKIIOUEHU 2
8 5 OOBEKTHO-OPUECHTUPOBAHHOE MPOEKTUPOBAHUE: KIIACCHI, 4
HacJIeJOBaHUE U MOJIUMOPPU3M.
9 6 Urenue u 3anmuck (aitsioB, 00paboTKa TEKCTOB PETYJIIPHBIMU 4
BBIPAKEHUSIMU.
10 6 Cepuanuzanys JaHHBIX M B3auMoJielicTBUE ¢ BHEIIHUMU APl 2
11 7 Pa3zpaboTka rpaguueckoro mosjap30BaTeaIbLCKOro HHTEpdeiica 4
HACTOJILHOTO MPHUJIOKECHHUS.
12 7 ApTtomaru3zanus 3a1a4 cpeacrtsamu GUI. 2
13 8 MoaynbHOE TECTUPOBAHKE U KOHTPOJIb Ka4ecTBa KOJIa. 4
HUroro: 34




5 YuebHo-MeTOANYECKOE 0O0ecTIedeHHEe U CIUTLIMHBI
5.1 OcHoBHasi iMTEpaTYypa

1. Uadpopmaruka [Teker] : yueObnoe nmocodue / nox pen. b. E. Onunnosa, A. H. Pomanosa.- 2- e u3n.,
nepepad. u mom. - Mocksa : By3osckuit yaeonuk : MHOPA-M, 2012. - 410 c. : un. - (By3oBckuii yueOHUK).
- bubnmorp.: c. 404-405. - ISBN 978-5-9558-0230-5. - ISBN 978-5-16-005108-6.1.

2. Crenanos, A. H. Uadopmaruka [Tekct] : yue6. mocobue ais By3oB / A. H. CrenaHoB.- 5- € u3j. -
Camnkr [lerepOypr : [Turep, 2008. - 765 c. : wi. - (YueOHuUK 11 BYy30B). - bubnmorp.: c. 754. - And. ykas.: c.
755. - ISBN 978-5-469-01348-8.

3. Nudopmaruka. bazoserii kypc [Tekct] : yue6. mocoOue st CTyICHTOB BTY30B: JJisi OaKaIaBpOB H
cnerranuctos / o pen. C. B. CumoHoBuua.- 3-¢ u3a. - CII06. : Tlurep, 2012. - 638 c. : ui. - (YueOHUK [1st
BY30B) - ISBN 978-5-459-00439-7.

4. Cy3u, P. A. 3wk nporpammupoBanusi Python [Texkcr] : yue6. mocobue / P. A. Cy3u. - M. :
NHTVYUT. PY : BUHOM. Jla6opatopus 3Hanuii, 2006. - 326 c. : un. - (OcHOBBI HMH(OPMALMOHHBIX
TEXHOJIOTUH). - bubmorp.: ¢. 325-326. - ISBN 5-9556-0058-2. - ISBN 5-94774-442-2.

5.2 lonoinuTebHAS JIMTEPATypa

1. EnoBuu, U. B. Madopmaruka [Tekct] : ydeOHHK ISl CTYACHTOB BBICIIUX y4EOHBIX 3aBEICHUU,
oOyuaronuxcs Mo TEXHUYECKUM U €CTECTBEHHO-HayuyHbIM HamnpasieHusM / U. B. Enosuu, . B. Kynu6a0a;
mon pen. I'. I'. PanneBa. - MockBa : Axagemus, 2011. - 395 c. : un. - (Beicmee npodeccrnonamsHoe
oOpa3zoBanue. bakaraBpuar). - buommorp.: ¢. 388-390. - ISBN 978-5-7695-7975-2

2. OcrpeiikoBckuid, B. A. Undopmaruka: yaueOnuk / B. A. OctpeiikoBckuil. - M. : Beicur. mik., 2001.
- 511 c. : un - ISBN 5-06-003533-6.

3. Akynos, O. A. Uudopmaruka [Tekct] : 6a30BbIi Kypc: yueO. A7 By30B, OakajgaBpOB, MarucTpoB,
oOy4Jarormuxcsi mo HanpasieHuto "Madopmarrka u Berauci. Texuuka" / O. A. Axynos, H. B. Mexasenes; [ri1.
pen. I'. JI. I'yproBal.- 5-¢ uzn., ucnp. u mom. - Mocka : Owmera - JI, 2008. - 574 c. : un. - (Bwicuiee
TexXHU4YecKoe obpazoBanue). - bubmumorp.: c. 573-574. - ISBN 978-5-365-00901-1.

4. Cy3u, P. A. S3bix nporpammupoBanus Python [Tekcr] : yue6. mocodue / P. A. Cy3u. - M. :
UHTYUT. PY : BUHOM. JlabGopatopus 3Hanuii, 2006. - 326 c. : w1 - (OcHOBBI WH(DOPMAITMOHHBIX
TexXHOJIOTHH). - bubmuorp.: c. 325-326. - ISBN 5-9556-0058-2. - ISBN 5-94774-442-2.

5. OcHoBBbI mporpamMmmupoBanus Ha si3bike Python [Tekct]: yue6HOe mocooue / C. K. byitnaues, H.
10. boknar. — ExarepunOypr: U3a-Bo Ypan. yn-ta, 2014. — 91 c. — ISBN 978-5-7996-1198-9. — URL.:
https://elar.urfu.ru/bitstream/10995/28769/1/978-5-7996-1198-9 2014.pdf (nata obpamenus: 20.07.2026). —
Pexxum noctyma: cBOOOTHBIH.

6. Xamwxkun, C. B. OcHoBbl mporpamMupoBanus Ha Python [DnextponHslii pecypc]| : yueOHOe
nocobue as oOydaromuxcsi mo o0pa3oBaTeIbHONM MPOrpaMMe BBHICIIErOo 0Opa3oBaHUsS MO HaNpaBICHUSIM
noaroroBku 12.03.04 buorexuuueckune cuctembl U TexHosorud, 03.03.03 Paguodusuka / C. B. XaHxuH;
M-Bo Hayku U BbIcul. oOpa3zoBanus Poc. @enepanun, denep. roc. O10KkeT. 00pa30BatT. yUpeKI€HUE BBICII.
obpazoBanus "OpenOypr. roc. yH-T uM. B. A. Bonnapenko". - DnekTpoH. TekcroBble aaH. (1 ¢aiin: 1.29
MG). - Openbypr : OI'Y, 2026. - 124 c¢. - 3arn. ¢ taT. 3kpana. - Adobe Acrobat Reader 6.0. - Pexxum
noctyna: http://artlib.osu.ru/web/books/metod all/240547 20260428.pdf - ISBN 978-5-7410-3600-6.

5.3 llepuoanyeckue U31aHUA

WNudopmaTuka u cucTeMsl yIpaBieHus : )xypHall. - M. : ArentctBo "Pocneuats", 2026.

2. HdpopMalmoHHbIE TEXHOJIOTUU B IPOSKTUPOBAHUHU U MPOU3BOJCTBE : XKypHAI. - M. : AreHTCTBO
"Pocneuats", 2026.

3. Mup IIK : xypHai. - M. : ArerrctBo "Pocneuats", 2026.

4. TIporpamMMHbIe TPOAYKTHI U CUCTEMBI : )KypHal. - M. : ArentctBo "Pocneuars", 2026.



5.4 UuTepHeT-pecypchl

1. http://www.citforum.ru/ — mopTan aHaNMTUYECKMX M HAYYHBIX CTaTeid B  oOyacTu
UH(POPMAIIMOHHBIX TEXHOJIOTHUH;

2. http://www.soft.cnews.ru/ — HoBoctu B cdepe MHPOPMAIIMOHHBIX TEXHOJIOTHI, 0030pbl HOBOTO
IPOrpaMMHOTO 00eCIIeUeHH s, CTaThH, PE3yIbTaThl TECTUPOBAHUS HOBBIX IPOTPAMMHBIX ITPOIYKTOB.

5.5 TlporpammHoe obGecneyeHue, npogeccuoHaJIbHbIe 0a3bl JAHHBIX M HH(GOPMALMOHHBIE
CNPaBOYHbIE CHCTEMBI

1 Omnepaunonnas cucrema PEJ[ OC mist pabouux cTaHIMi, UMEETCs JIMIEH3US, BXOJIUT B PEECTp
oreyectBeHHoro I[10. — Pexxum noctyna: https://redos.red-soft.ru/

2 LibreOffice — cBoOoaHO pacmpocTpaHsieMblii OQUCHBIH MaKeT MPOrpamMM, BKJIFOUAIONIUH B ceOsl
TEKCTOBBIM M TaOJIMYHBIN PEelaKkTOpbl, peJaKTOp Mpe3eHTaluil U Apyrue opucHbIE MPHIOKEeHUd. — Pexxum
noctyna: https://ru.libreoffice.org/ 9

3 Ilporpamma mns mpocMmoTpa caiitoB fAHnekc.bpaysep, cBoOOTHO pacmpocTpaHsieMas, BXOIUT B
peectp oteuectBennoro I10. — Peskum mocryna: https://yandex.ru/

4 IlporpammHas cucTema i OpraHuszanuu Bujaeo-koHgepeHi-cBa3u DION. — Pexum nocryna:
https://diongo.ru/

5 VuuBepcurerckas rardgopma EeKTpoHHOro oOydeHus «nekTpoHHbIe Kypchl OI'Y B cucreme
o6yuenust Moodle». — Pexxum noctyna: http://moodle.osu.ru

6 ABToMaTu3MpOBaHHas WHTepakTHBHas cuctema cereBoro tectupoBanus (AMCCT). — Pexum
noctyma: https://aist.osu.ru/cgi-bin/auth.cqgi

7 Elibrary [OnextpoHHBIH pecypc]: pedeparuBHas 0a3a JaHHBIX, C OTPAHUYECHHBIM JOCTYIIOM K
MOJIHBIM TeKCTaM crateit. — Pexxum poctyma: https://www.elibrary.ru/ , B mokansHo# cetu OT'Y.

8 Python 3.13+ [DnekTpoHHBII pecypc]: WHTEpHpeTaTop s3blka mporpammupoBaHus Python. —
Pexxum noctyma: https://www.python.org/, cBo6oaHO.

9 UnrterpupoBannas cpeaa paspadborku 1O Visual Studio Code, cBoGomHO pacmpocTpaHsemas 1mo
nmunen3un MIT. — Pexxum moctyna: https://code.visualstudio.com/.

10 PyCharm Community Edition [DnexkTpoHHBI pecypc]|: MHTETpupoBaHHas cpena pa3paboTku. /
PazpaboTtuuk JetBrains. — Pexxum moctyna: https://www.jetbrains.com/pycharm/, cBo601HO.

11 GitVerse [DmekTpoHHBIN pecypc]: oTedecTBeHHas IutaTdopma JUIs COBMECTHOM pa3pabOTKu U
YOpaBJICHUS BEPCHAMHU mporpaMMmHoro koma. / Paspaborunk OOO «I'mtBepc». — Pexum nocryna:
https://gitverse.ru/, 6ecrutaTHO ISt OTKPBITHIX PEMO3UTOPUEB U YICOHBIX KOMAH]I pa3pabOTUYHKOB.

6 MarepuajibHO-TeXHUYECKOE o0ecnevyeHne TUCHUIIMHBI

VY4eOHble ayIUTOpUU A TPOBEACHHS 3aHATHHA JIEKIMOHHOTO THUIA, CEMHUHAPCKOTO THIIA, HJIs
MIPOBEJICHUSI TPYIIOBBIX W WHAMBHUAYaJIbHBIX KOHCYJbTAIMM, TEKYIIET0 KOHTPOIS U MPOMEXKYTOYHOU
arrectaiuu. Jlig YTeHHs JIEKIHMA MCIONb3yeTCsl MEePEHOCHOM MYIbTUMEIUIHBIA KOMIUIEKT: HOYTOYK,
MIPOEKTOP, IKPaH.

AyIuTOpUN OCHAIIEHBI KOMIUJICKTAMHU YYEHHUECKOW MeOel, TEXHUYECKUMU CPeICTBaMU O00y4YeHHUs,
CIY’KalllUMU JJIs1 IPEJICTaBIeHUs yaeOHOU nHbOpMaIUU OOBIION ayIUTO PHH.

Jlns mpoBeneHus 1a00OPAaTOPHBIX 3aHATHH HCIOJB3YETCSl KOMITBIOTEPHBIM Kilacc, OCHAIICHHBIN
OCHAII[EHHBI KOMITBIOTEPaMH C MUHUMAIbHBIMH XapaKTePUCTUKAMU: OolepaTHUBHAs MaMsTh: He MeHee 8 Gb;
MIpPOLIeCCOp HEe MeHee ueM Ha 4 sapa u yacTtotoit He MeHee 2,5 Ghz; 00bEM mamsTu BUIEOKapTHI HE MeHee 2
Gb; xectkuit quck He MeHee yeM Ha 500 Gb; manmume USB-pa3zbema Ha TUIEBON CTOPOHE CHCTEMHOTO
6moxka; nuaronains KK Mmonutopa ne menee 21.5".

[Tomermienne A7isi CaMOCTOATENBHON PaOOTHI OOYYAIOIIMXCS OCHAIIEHBI KOMITBIOTEPHOW TEXHHUKOM,
noAkiIoueHHO Kk cetu "UHTepHeTr", W oOecmeueHUEM JOCTyla B DIEKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBatenbHyio cpeny OI'Y.
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