Muno6pHayku Poccun

denepanbHOE FOCYAAPCTBEHHOE OO/DKETHOE 00Pa30BaTENbHOE YUPEKICHHE
BBICIIIETO 00pa30BaHuUs
«OpenOyprckuii rocyaapcTBeHHBIN yHUBEpcuTeT nMeHH B.A. Bongapenko»

Kadenpa npuknagHoit MaTeMaTuku

PABOYAS ITPOI'PAMMA
JUCHUITIIMHBI
«b1./1.b.10 Hnghopmamuxar

YpoBeHb BhICIIETO0 00pa30BaHUs
BAKAJIABPUAT

Hanpasnenue noaroToBku

09.03.02 Undopmauuounwvie cucmemvl u mexHoi02uu
(KOl ¥ HAMMEHOBAHME HANPABJICHUS TOJr OTOBKH)

Paspabomxa kopnopamushwix cucmem u uugposvix peuieHun
(HauMEHOBaHME HAIPaBJICHHOCTH (pouIIs) 00pa30BaTEIbHOM IPOrpaMMBbl)

Kpanmudukamms
baxanaep

dopma o0yueHus
Ounasn

I'onx Habopa 2026

2297536



PaGouast nporpamma mucuurumnasl «b17./].5.10 Hugopmamuka» paccMOTpeHa M YTBEPXK/E€HA Ha
3aceaHuu Kadeapol

Kadenpa npukiagHoi MaTeMaTUKHA

HaumeHosanue kageopwi

npoTokoJ Ne or™ ¢ 20 _-r.

3aBeayromuii Kadeapoi 3 ﬂ/

Kadeapa npukiaaHoi MaTeMaTUKH il W.I1. Bononypuna

HaumeHosaHue Kkageopot noonuce pacuugpoeka noonucu

Henonanumenu: Gf‘\

JlontenT xkad. I[IM, K.T.H. ey JI.C. I'pumuna
doaxcHocms Hoonuce pacuugposka noonucu
Q0NNCHOCMD noonucs pacuugposka noonucu

COI'JTACOBAHO:

HpencenaTenL METOAUYECKOU KOMHUCCHUH I10 HarpaBJICHHUIO JIOJATOTOBKHA

09.03.02 MabopMaIlMOHHBIE CUCTEMBI YU TEXHOJIOIHH W.I1. BoroaypuHa
KOO ~HaumeHo8aHue JUYHAS NOONUCH pacuugpoexa noonucu

3aBe Iy oMMl OTIETIOM (bopmng?n‘;gmx donna u Hayqﬂo? ‘9622601"&14 JIOKYMEHTOB
7 -

! LlernRe, coce Loz—Cp
JuMHas noonuce pacuugposka noonucu Y

VHOIHOMOYEHHBIH 10 Ka4yeCTBY HHCTHTYTa
A »,# C.H. Mopo3zosa

JUYHAR NOONUCH pacuugposka noonucu

Ne perucrparun

© I'pummna JI.C., 2026
© 0rI'Y, 2026



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

ean (1ean) 0OCBOCHUS TUCIUILINHBI:

®opMHpOBaHUE Y CTYACHTOB (DyHIAMEHTAIBHBIX MPEACTABICHUNA 00 apXUTEKTYPE BHIYHCIUTEIBHBIX
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(ECCHOHAIBHO 0(GOPMIIEHHOTO KOJa Ul PEUICHUs MPUKIAIHBIX 33124
B 00acT pa3pabOTKKU KOPIOPATHUBHBIX CUCTEM M HU(PPOBBIX PEIICHUH.

3apaum:

e OcBoeHUE NPUHIUIIOB (PYHKIIMOHUPOBAHUS BBIYMCIUTENbHBIX CUCTEM Ha OCHOBE APXUTEKTYPHI
¢on HeiimMana W TOHMMAaHHE CBS3M MEXIYy anmapaTHBIM O0ECIEYEHHEM, OIEPALMOHHOW CHUCTEMOW |
MPUKIIAIHBIM IIPOTPAMMHBIM KOJIOM.

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

e (OcBoeHHE CHHTAaKcuCa UM CEMaHTHKHU sA3blka Python, Bkitouas paGoTy ¢ BCTPOEHHBIMHM THIIAMH
JAHHBIX, CTPYKTYpamMH AAHHBIX (CIUCKH, CIIOBAapH, MHOXECTBA), (QYHKUUSMHU, MOAYISIMH U OOBEKTHO-
OPUEHTUPOBAHHOW MapaJUrMOM.

e Pa3BuTue KommereHIU B 00J1aCTH MOIYJIHHOTO IPOrpaMMHUpPOBaHUs, 00paObOTKU UCKIIOUEHUH,
paboThl ¢ paitnamMu, peryaspHbIMU BbIPaXEHUSAMH U cCepUaIn3alueil TaHHbIX.

e (OcBoeHUE MNPUHIMUIOB CO3JaHMs Trpapuueckux Mnojab3oBaTenbckux uHTepdeiicoB (GUI) u
aBTOMAaTHU3aIMK1 PYTUHHBIX 33734 C IIOMOIIIbIO HACTOJIbHBIX PUIIOKEHUI.

dopmMupoBaHUE HABBIKOB MPOPECCHOHANIBHON pa3pabOTKU: TECTUPOBAaHUE, OTIaJKa, KOHTPOJIb
KayecTBa Ko/1a, padoTa ¢ CUCTEMaMU KOHTPOJISl BEpCUN U HHCTPYMEHTaMU aBTOMaTH3allK pa3paboTKH.

2 MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOI NMPOrpaMMbl

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

[IpepexkBU3UTHI TUCHUILTUHBL: Omcymcmsyom

[ToctpexBuzutsl nuctmiuinbbl: 51./1.6.11 Ocnosvl npoepammuposanus, b1./].b.14 Teopusa cucmem u
cucmemuwviii ananus, b1.J[.b.17 Onepayuonnvie cucmemst, b1./[.5.18 Boiuuciumenvrvle cucmemst, cemu u
menexommynuxayuu, bB1.J[.5.21 Ocnosvt npoexmuoti oesmenvhocmu, b1.J1.B.3 Cucmemvl ynpaenenus

oazamu OaHHbIX

3 TpeGoBanus K pe3yabTaTaM 00y4eHHs 10 JUCHUIIMHE

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

[Tnanupyemsble pe3yabTaTel 00y4eHHS 10
JUCLUIUINHE, XapaKTePU3YIOLIUE 3Tallb
(dbopMHUpOBaHUs KOMIIETEHIIMH

KO,Z[ N HAMMCHOBAHHC
HHAUKATOpa NOCTHUKCHUA
KOMIICTCHIIN N

Kon u HaumeHoBaHue
(bopMHUpYEeMBIX KOMIIETSHIIHHA

VYK-1 Cnocoben ocymectBisats | YK-1-B-4 [Ipumensier 3HaTh:

MOMCK, KPUTUYECKUN aHATIN3 U
CHHTE3 HH(pOpMalNY,

MIPUMCHSTH CHUCTEMHBIN MOAX0]

JUI PCIICHU A MMOCTABJICHHBIX
3aga4

METOIbl cOOpa, XpaHCHHS,
00paboTku, nepeaayu,
aHaJlM3a M CHHTE3a
uH(pOpMAIIHH C
HCII0JIb30BaHUEM
KOMIIBIOTEPHBIX TEXHOJIOTHIA
JUTSL PEIICHUS TIOCTaBJICHHBIX
3a1au

OcCHOBHBIE CTPYKTYpHI JaHHBIX Python
(criMckH, cIOBapu, MHOXKECTBA),
ITOPUTMBI TIOMCKA U COPTUPOBKU, METO/IbI
paboThI ¢ (aitnamMu U cepuaIn3aliu
JTAHHBIX, IPUHIUITEI 00pa0OTKU U aHAIH3a
UH(OpMAIIHH.

Ymern:

[TpuMeHSATh BCTpOEHHBIE KOJUIEKLIUU
Python nst xpanenus u o6paboTKH
JTAHHBIX, UCIIOJIb30BATh AJITOPUTMBI ITOUCKA




Ko n naumeHoBanue
(hopMHUPYEMBIX KOMIIETCHIIHIA

Ko 1 HaumenoBanue
WHJIMUKATOpa JOCTUKEHUS
KOMITETEHIIA N

[TnanupyemMbie pe3ysabTaThl 00YUCHHS 1O
JTUCHHUTUTMHE, XapaKTePU3YIOIINAE 3TAIIbI
(dbopMUPOBAHUS KOMTICTSHITHIA

U COPTUPOBKH, paboTaTh ¢ (paiiaamu
pa3nmuunbix popmaroB (CSV, JSON),
MPUMEHSITH PETYIISPHBIC BRIPAKEHUS IS
napcUHra TeKCTOBOM MH(pOpMALIUH.
Baajgers:

MeTtonamu 3G GeKTUBHOI 00pabOTKN
JAHHBIX C UCMOJIb30BAaHUEM CTaHIAPTHOMN
o6ubmmotexu Python, nactpymenTamu
CepUaAIIN3alluU U JIeCepHaTH3aIIH,
MOJIX01aMU K BJIMAALMU U OUHCTKE
JTAHHBIX.

OIIK-2 CniocobeH noHuMarhb
MPUHIUIBI Pa0OThI
COBpPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOT U
Y TIPOTPAMMHBIX CPEJICTB, B
TOM YHCJIE OTEYECTBEHHOTO
MIPOM3BO/JICTBA, U UCIIOJIb30BATh
WX TIPU PEUICHUH 33734
npodeccCuoHaTBHOM
JeSTeITbHOCTH

OIIK-2-B-1 Ilonumaer
MPUHIUIBI PAa0OTHI
COBpPEMEHHBIX
MH(}OPMAaIMOHHBIX
TEXHOJIOTUH W IPOTPAMMHBIX
CPEICTB, B TOM YHCIIE
OTEYECTBEHHOTO
MIPOU3BO/ICTBA

OIIK-2-B-2 Hcmonb3yer
COBPEMEHHBIE
nH(pOpMalMOHHbIE
TEXHOJIOTUH B ITpolLecce
pa3pabOTKH MPUKIATHBIX
MH(GOPMALIMOHHBIX CUCTEM B
npodeccuoHanbHOU chepe

3HaTh:

ApPXUTEKTYPY BBIUUCITUTEIBHBIX CHCTEM
(npunuuns! poH Heilimana), moaens
namstu Python, npuHiumne! 00beKTHO-
OPHUEHTUPOBAHHOTO IMPOTPAMMHPOBAHWS,
MeXaHU3Mbl HHKATICYJISIIUH, HACIICIOBAHMS
U noJuMop(du3Ma, OCHOBBI CO3/IaHUS
rpaduueckux UHTEepPecoB, MPUHIMIIBI
MapauIeIbHBIX BEIYUCICHUN 1
ACHHXPOHHOTO IPOTPAMMHUPOBAHHS.
Ymersb:

[TpoekTupoBaTh HEPAPXHUH KIIACCOB C
ncrnoyip3oBanruem OOII, co3maBaTs
HacToJibHbIE npuiioxkenus ¢ GUI,
MPUMEHSTh COBPEMEHHBIE MOIXO0bI K
pa3paboTKe, UCHOJIb30BaTh HHCTPYMEHTHI
paspabotku (IDE, cuctembl KOHTpOJIS
BEPCHil, BUPTYyalIbHbIE OKPYKECHHUS).
Baajgers:

HaBbikamu 00BbEKTHO-OPUEHTUPOBAHHOTO
npoektupoBanus, cozganus GUI-
MPWIOKEHUHN C UCTIOJIb30BAaHUEM
tkinter/PyQt, paboTsl ¢ BUPTyaJIbHBIMH
OKPY>KCHHUSIMH M CHCTEMaMH KOHTPOJIS
Bepcuii (Git), ”HCTpyMeHTaMu
poheCCUOHAIBHON pa3pabdOTKH.

T[1IK*-2 Crioco0en
pa3palaThIBaTh M OTJIAXKUBATh
MIPOrPAMMHBIN KOJT

[IK*-2-B-4 Pa3zpabaTbiBaeT
POTPaAMMHBIH KOJI C
UCIIOJIb30BAHUEM SI3BIKOB
IPOrPaMMHUPOBAHUS
[1K*-2-B-5 Odopmisier
IPOrPaMMHBIHN KOJT B
COOTBETCTBUHU C
yCTaHOBJICHHBIMU
TpeOOBaHUSIMU

3HaTh:

CuHTaKcuC U CeMaHTHKY si3bika Python,
MPUHIIMITBE MOTYTHHOTO
MPOrPaMMHUPOBAHHUSI, MEXaHU3MBI
00pabOTKU UCKITIOYEHH, CTAaHAAPTHI
odpopminenus kona (PEP 8), metonst
TECTUPOBAHUS U OTIAJKH, UHCTPYMEHTHI
KOHTPOJIS KauecTBa KoAa (JIMHTEPHI,
(dopmartTepbl, MpoBepKa TUIIOB).
Ymern:

Pa3pabaTbiBaTh MOIYIIBHBIN KO €
UCIIOJIb30BaHUEM (PYHKIIMHA U KJIaCCOB,
MPUMEHSITH IEKOPATOPHI M 3aMBIKAHMUSI,
00pabaThIBaTh UCKIIIOUEHUS, TIHCATh Unit-
TECTBI, UCTIONH30BaTh OTIATYUK,
MPUMEHSITh TUHTEPBI U (JOPMATTEPHI JIIST




Ko 1 HaumenoBanue
WHJIMUKATOpa JOCTUKEHUS
KOMITETEHIIA N

Ko n naumeHoBanue
(hopMHUPYEMBIX KOMIIETCHIIHIA

[Tnanupyembie pe3yabTaThl 00YUCHUS 110
JTUCHHUTUTMHE, XapaKTePU3YIOIINAE 3TAIIbI
(dbopMUPOBAHUS KOMTICTSHITHIA

Baaners:

o0ecreueHHs KauecTBa KoJia.

HaBbikamu HaNMCaHUS YUCTOTO,
YUTAEMOTO U MOJJICPKUBACMOTO KOJa,
WHCTPYMEHTAMH TECTUpOBaHUs (pytest,
Unittest), mpoUIMPOBAHUS U OTIIAIKH,
CHCTEMaMH aBTOMATHU3alluHU MPOBEPKU
Ka4yecTBa K0Jia, MPUHIIUIIAMH
JIOKYMEHTHUPOBAHHUS KOJIA.

4 CTpyKTYypa U coiepKaHue TUCHUILIUHBI

4.1 CTpykTypa IMCUMILTHHBI

OO61mast Tpy1I0€MKOCTh JUCIHUIUIMHBI COCTABIISET 3 3aueTHbie eAuHUIBI (108 akaeMuuecknx 4acoB).

TpynoemMkocTs,
Bu paboTst AKaJICMHYCCKHUX YaCOB
1 cemectp BCETO
OO6mas Tpy10éMKOCTh 108 108
KonTakTHasi padora: 52,25 52,25
Jlexuuu (JI) 18 18
JlabopaTtopusie paboTsr (JIP) 34 34
[TpomexxyTouHas arTectamus (3a4eT, SK3aMEH) 0,25 0,25
CamocrosiTesibHas padoTa: 55,75 55,75
- BBITOJTHEHUE WHIMBHIYAIbHOTO TBOpUYecKoro 3amanus (UT3);
- CaMOIIOITOTOBKA (TIpOopaboTKa U MOBTOPEHUE JICKIIMOHHOTO MaTepuaia u
Marepuaia Y4eOHHKOB U y4eOHBIX ITOCOOHIA;
- U3YUYCHHE Pa3JIeioB Kypca B CHCTEME AJIEKTPOHHOTO OOYUYCHUS;
- MOJITOTOBKA K Ta00PaTOPHBIM 3aHSITHUSIM;
- IOJITOTOBKA K PyOKHOMY KOHTPOJIIO U T.I1.)
Bua uToroBoro KOHTpoJif (3a4eT, IK3aMeH, 1 PepeHIUPOBAHHBIH 3a4eT
3auer)
Paznensl qucnuIuIMHbL, U3ydaeMbie B 1 cemecTpe
KonmyectBo yacos
No ayIUTOpHAas
paszena HaumeHoBaHue pa3ziesion BCEro pabora BHEay/Il.
T 13 | 1P pabota
1 ApXUTEKTYpa BBIYUCIUTEIBHBIX CUCTEM U OCHOBBI 10 2 2 6
ITOPUTMHU3ALIUN
2 Ba3oBbIii cUHTaKCHC U MOJEID MTAMATHU S3bIKa 14 2 4 8
Python
3 BceTpoeHHbIE CTPYKTYpPBI JAHHBIX U QITOPUTMBI 12 2 4 6
00paboTKn
4 OYHKIIMOHATBHOE U MOJTyJBbHOE 12 2 4 6
MIPOrPaMMHUPOBAHHE
5 OOBEKTHO-OPUEHTUPOBAHHOE MPOrPaMMHUPOBAHHE 12 2 4 6
6 PaGota ¢ qaHHBIMU: (aiiibl, cepranu3anus, 16 4 6 6
pETYISpHBIC BHIPAKEHUS




KonuyecTBo yacoB
Ne HanmenoBanue pasnenos ayuropHas BHeEay/l.
paznena BCETO paborta
T 113 | JIp pabora
7 PazpaboTka rpaduyeckux moyb30BaTeIbCKUX 16 2 6 8
untepdeiicos (GUI)
8 TectupoBanue, oTiaaka u npodeccuoHaTbHbIE 16 2 4 10
UHCTPYMEHTHI Pa3pabOTKU
HWroro: 108 18 34 56
Bcero: 108 18 34 56

4.2 ConeprxaHue pa3/iesioB AUCHUNIIHHBI

1 ApxuTeKTypa BbIYMCIUTEIbHBIX CHCTEM H OCHOBBI AJITOPUTMHU3AIUM.

[Tpunuuns! ¢pon Heilimana. YpoBHu abctpakiuu: ot annapatHoro odecneuenus (CPU, RAM, ko,
muHbl) 10 npukiaadoro [10. B3aumonelicTBue onepanimoHHONW cHCTEMBbI M MHTepIipeTaropa. JKu3HEeHHbII
UK pa3paboTku mporpammuoro odecneuenus (SDLC): sTanbl OT MOCTaHOBKH 33J1a4H 0 COMPOBOXKICHHS.
Teopust anropuTMoB: CBOICTBa anroputMa (IJUCKPETHOCTh, JI€TEPMHUHUPOBAHHOCTb, IOHITHOCTD,
pe3yIbTaTUBHOCTh, MaccoBOCTh). IlpaBmia moctpoeHus Omok-cxem cormacao [OCT  19.701-90.
BrruucnurenpHas ciokHOCTh anroputMoB. Hotamms Big O. AHanu3 Xyamiero, CpeiHero v Jy4IIero ciaydas
BbInosiHeHus. [IpaBuia ynporieHus: oTOpackiBaHHE KOHCTAHT, BbIIEJICHHE CTAPILEro WiICHa.

2 ba30Bblii CHHTAKCHC U MOJ1eJib TaMATH si3bika Python.

DKocUCTeMa M HWHCTpyMEHTapuil paspaboTtumka. YcraHoBka Python, Miniconda, BupTyagbHbIE
okpyxenus. O630p unrerpupoBanHbix cpen pazpadotku (VS Code, PyCharm, Jupyter). Cuctembl KOHTPOIIS
Bepcuii Git. Cunrtakcuc si3pika u crangapt PEP 8. Mnpentudukaropsi, ciyxeOHbIE cloBa, MpaBHiia
odopmiieHust oTcTynmoB. Monens mamsatu Python: oOwexThl, cchuikm, Kyda (Heap). IlpoctpancTtBa uméEH.
Cs3p  apxutekTypel OBM ¢ komom: crpykrypa PyObject, cuérumk CChIIOK, yKa3aTelb Ha THIIL.
Junamuueckass cTporas Tunuzanus. ba3oBble CKanspHble THIIBI JaHHBIX W TOCIEA0BATEIbHOCTH.
Apudmernyeckue, JOTHUECKHE OIEpaTopbl M ONepaTopbl CpaBHEHUA. PaBEHCTBO M UACHTUYHOCTH.
Koncrpykiuu ycinosaoro mepexona if-elif-else, tepuapusiii omeparop. I{ukner while u for, renepatopst
CIHUCKOB. AHHOTAIIMH TUIIOB.

3 BecTpoeHHbIe CTPYKTYPBI JAHHBIX H AJITOPUTMbI 00Ppad0TKH.

Komnekuuu B s3pike Python. Crnuckum kak AMHaAMHuYeCKHe MACCHBBI, CpE3bl, METOABI PaOOTHI.
Koptexu u crpoku: HemsMeHseMocTh, koaupoka Unicode. CnoBapu: peanu3aiusi Ha OCHOBE XelI-Ta0JIuIL,
paspelieHne KoJUTU3uM, chnokHocTh jgoctyna O(1l). MuoxectBa u frozenset: Teopus MHOMKECTB,
XEIIUPYEMOCTh OOBEKTOB. AJITOPUTMBI TOWCKA: JIMHEHHBIM TOWCK, OWHAPHBIN TOUCK. AJTOPUTMBI
COPTUPOBKH: KBaJIpaTUYHbIE COPTUPOBKH (IIy3bIpbKOM, BBIOOpOM, BCTaBKaMu). bricTpas coptupoBka (Quick
Sort), npuHIUN «pa3znensii u BaacTByi». Berpoennsiit anroputm Timsort: cTaOMIBHOCTB, aJlaITUBHOCTD.
CpaBHeHHE MPOU3BOAUTEIHLHOCTH AIITOPUTMOB.

4 OyHKIUOHAJIbHOE U MOAYJIbHOE POrpaMMHUPOBaHUE.

Oynkuun ¥ MoayiabHOCTh. IIpuHmmn DRY. [lo3unvoHHBIE W MMEHOBAHHBIE APTYMEHTHI,
KOHCTpYyKLuH *args u **kwargs. O0mnactu Bungumoctu: npaswio LEGB. 3aMbikanus. AHOHUMHbBIE QYHKLIUU
(lambda). [dexopartopsl. Pekypcus u memowu3zanus. Moaynu W MakeThl: MexaHu3M umnopra. KiroueBbie
MOJIyJH CTaHAapTHOHM OmOanoTexku. OO6paboTKa UCKIIOYEHUI: HepapxXus KJIaccoB UCKIMoueHui. bioku try-
except-else-finally. ['eneparust uckiroueHuii (raise).

S O0beKTHO-OPHEHTHPOBAHHOE NPOTPaMMHPOBaHHKe.

@unocopuss u npuHuunsl OOIL. Kiaccel u  00bexkThl. KOHCTpYKTOp ¥ MHHIMAIN3ATOP.
ITpoctpancTBa umMEéH u atpudyThl. Yetsipe cronma OOII: unkancyssuus, Hacnenoanue (MRO, anroputm
C3 Linearization), monumopdusm, adbctpakius. Marnueckue METOJIbl: TMeperpy3ka omepaTopoB, M YJISIHS
KOHTEHHEPOB, HUTEPaTopoB, KOHTEKCTHBIX MeHemkepoB. IIpoasunyteiii OOIl-moxxox: Data Classes.
CrpykrypHas tunms3amusi (Protocols, PEP 544). Kommosuius mpoTHB HacienoBaHHS. ApPXUTEKTYpHbBIS
npuHuunsl SOLID.

6 Padora ¢ nannbIMu: ¢aiiiabl, cepuaan3anms, peryJjsipHbie BbIpaKeHHUsl.

daiinoBble OMEpaluu: TEKCTOBble U OuHapHble aiinbl. KonTekcTHble MeHemkepbl (with).
Komuposku (UTF-8, ASCII). Urenne u 3anuck nanubix B popmatax CSV, JSON, YAML. Moaynu pathlib,



csv, json, pickle. Perymnsapusie BblpakeHus: MOoaynb re. CHHTaKCHC NMaTTEpHOB, METACHMBOJbBI, TPYIIIH,
kBaHTUUKaTOpbl. JKanueie u JeHuBBIE KBaHTHU(UKaTOpbl. Cepuanuzanus W JecephaTu3anisl JaHHBIX.
®opmatel 0OMeHa nanHbIMH. bubnuorekn marshmallow u pydantic. Pa6ota ¢ API: monyns requests, HTTP-
METO/Ibl, 3ar0JIOBKH, ayTeHTU(UKALIUS.

7 Pa3zpaborka rpadpuuecknx noJib3oparejbckux uarepgeiicos (GUI).

[TpuHIMIBI IIOCTPOEHUS rpadu4ecKux uHTEpQECcoB. CoOBITUITHO-OpUEHTHPOBAHHOE
porpaMMHUpOBaHue. Moienb «ICTOYHUK COOBITUS — 00paboTynK». OCHOBHBIEC TATTEPHBI B3aUMOACHCTBUS
¢ mousb3oBateneM. O030p OmOnMMOTEeK: BcTpoeHHas tkinter, coBpemeHHble anmbTepHaTHBBI PyQt/PySide,
CustomTkinter. OcHoBHbIC BuXKEThl. KOMIIOHOBKA M pa3MEIICHUE JIEMEHTOB. MeHeKephl FeOMETPUU B
tkinter (pack, grid, place). Curnansl u cinotel B Qt. [IpuBsizka coObITHII: 00paboTKa KJIMKOB, BBOJA TEKCTA,
3aKpbITHS OKHA. Banmuaanuus noiap30BaTeNbCKOro BBOJAa. ABTOMAaTH3alMs pyTUHHBIX 3a7a4: uHTerpanus GUI
¢ (aiiIoBBIME OTIepanuaIMu 1 00pabOTKOM TaHHBIX. YTTaKOBKA MPUIIOKEHUH.

8 TecTtupoBaHue, oT/1a/1Ka U IpodeccHOHATbHbIE HHCTPYMEHTHI Pa3padoTKu.

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

4.3 JlabopaTopHbie padoThl

No Kon-Bo
No JIP HaumenoBanue nabopatopHbIx padboT
paznena 4acoB
1 1 Kondurypupoanue cpensl pazpabotku u ycranoBka IDE. 2
2 2 bazoBbie koHCTpYKIMHU s13bIKa Python: TUMBI JaHHBIX, onIepaTOPBI U 2
BBO/I-BBIBO/I.
3 2 Yrpasnstomue KOHCTPYKITMN: BETBJICHUE U UTEPAIIMOHHBIE TTPOIIECCHI 2
4 3 BcTpoenHbie CTPpYKTYpBI JaHHBIX U 00pabOTKa KOJUICKITHIA. 2
5 3 AJNTOPUTMBI TIOUCKA, COPTUPOBKH U OIICHKA UX CJIOKHOCTH. 2
6 4 ®ynkiuu Ha Python. 2
7 4 O06paboTKa UCKITFOYCHH, TeHEepaIus COOCTBEHHBIX UCKIIOUECHUHN 2
8 5 OOBEKTHO-OPUECHTUPOBAHHOE MPOEKTUPOBAHUE: KIIACCHI, 4
HacJIeJOBaHUE U MOJIUMOPPU3M.
9 6 Urenue u 3anmuck (aitsioB, 00paboTKa TEKCTOB PETYJIIPHBIMU 4
BBIPAKEHUSMU.
10 6 Cepuanuzanus JaHHBIX U B3aUMOJielicTBUE ¢ BHEIIHUMU API 2
11 7 Pa3zpaboTka rpaduueckoro mojap30BaTeaIbLCKOro HHTEpdeiica 4
HACTOJILHOTO MPHUJIOKECHHUS.
12 7 ApTtomaru3zanus 3a1a4 cpeactsamu 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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