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1. IOSICHUTEJIBHAS 3AIINCKA

IIporpamma  cocTaBjeHa  Ha  OcHOBe  DenepanbHOTO  TOCYAApCTBEHHOTO
00pa30BaTeNLHOTO CTAaHJApTa CpeaHero (MOJHOro) oO0Iero oOpa3oBaHMS, YTBEPKACHHOTO
npuka3zoM Munobpuayku Poccun Ne 413 ot 17 mast 2012 r., u3menénasiM npukazom Ne 1645 ot
29 nexabpst 2014 r., ¢ yuerom cnenudukn Crenuaan3upoBaHHOTO Y4eOHO-HAYYHOTO IIEHTpPA
Ypanbsckoro denepansHoro yausepcurera (nanee — CYHL] Yp®VY) u Tpagunmii mpenoiaBanus
UHPOPMATUKU B HEM.

HopMaTuBHBI CpOK 0CBOeHHsI IPorpaMMbl —34 yueOHbIC HeaenH, 68 yIeOHBIX 4acoB.
Crnenuguka nporpaMmmsi:

Bynyun ynmauHo CHpoeKTHPOBAaHHBIM S3BIKOM HporpamMMupoBanus Python mpekpacho
NOJIXOJUT JJIsl pEIICHUs pealIbHbIX 33/a4 U3 paspsia TeX, KOTOpble pa3paboTuuKaM IPUXOIUTCS
pemats exeaHeBHO. OH HCHOJB3YETCS B CAMOM IIMPOKOM CIIEKTpE NPUMEHEHUH - M Kak
UHCTPYMEHT YIPaBIEHUA JOPYTUMU IIPOIPAMMHBIMU KOMIIOHEHTAMM, W I pealu3aluu
CaMOCTOSATEIIBHBIX IIPOIPAMM.

[TpocTora Python u BbIcOKasi CKOpOCTh pa3pabOTKH J€Nal0T €ro OTIUYHBIM CPEICTBOM
paszpabotku rpaduueckoro mHTEepdeiica. B cocrtaB Python Bxomut cranmapTHbIE 0OBEKTHO-
opuentupoBanubiii uHTepdeiic k Tk GUI API, xotopsiii Ha3wsiBaeTcs tkinter, mMO3BOJISIOIINN
nporpaMMaM Ha s3blke Python peammsoBath mnepeHocumblii rpaduueckuid mHTEpdeEnc ¢
BHEIIHUM BHUJOM, NPHUCYIIUM OIEpalMOHHON cucteme. ['paduueckue mHTEpdeiichl Ha Oaze
Python tkinter Ge3 wu3MeHeHuii Moryr wucmoib3oBathcsi B MS Windows, X Window (B

onepanuoHHbix cucremax UNIX u Linux) u Mac OS (kak B kinaccuyeckoil Bepcuu, Tak 1 B OS
X).

Opnako mporpamma no npeamery «MHpopmaTuka» BKIIIOYAeT KIACCHYECKHE BOIPOCHI
IIPOrPaMMUPOBAHUSA U HE COJEPKUT TEM, IO3BOJISIOIIMX IIO3HAKOMMTBCA C YHHUKAJIBHBIMHU
BO3MOXKHOCTSIMU sI3bIKa HporpaMmupoBanusi Python. B To Bpemsi kak MMEHHO rpaduyecKue
3aJaud TO3BOJIAIOT HamOosiee HarisAHO M3YYUTh CTPYKTYpPY MpPOTpaMM, CHHTAKCHUC S3bIKa,
3aMOTUBHPOBATH YYaIIUXCS HA CO3/1aHUE MIPOEKTOB, BEIXOAAIINX 32 PAMKH OCHOBHOI'O Kypca.

dakynpTaTuBHBIN Kype «I'paduueckrie BO3MOXKHOCTH si3bika Pythony npennaszHaueH [uis
ydammxess 9 — 11 kmaccoB, 3HAKOMBIX C OCHOBaMH si3bIKa IporpammupoBanusi Python
(ocTaroueH ypoBEHb IMOHMMAaHMS CTPYKTYPHOIO IporpaMMmupoBanus). HM3yueHue Kypca
6a3upyercs Ha pe3yibTaTax uzyueHus npeamera «MHpopmaTtuka» B cpeTHUX Kilaccax OCHOBHOM
HIKOJIBI M TIO3BOJIAET OCBOUTH OOy4aromMMHCS 0a30Bble MOHATHS MOCTPOEHUS IpaduuecKkoro
uHTepdeiica noas3oparens (GUI), a Taxoke A yriyOUTh 3HAHUS O IPOTPAMMUPOBAHHH.

HaHHafl nmporpamMmMa MOXKET OBITE aaalnTupoBaHa K U3YYCHHIO JC€TbMHU C OTpaHUYCHHBIMU
BO3MOXHOCTSIMHU 3J0POBbA.
Kpr COCTOUT U3 Pa3aCIOB:

— CO3JJaHME CTATUYHBIX H300paKEeHHH U OOBEKTOB C TIOMOIIbIO OHOINOTEKU
matplotlib;

— CO3/IaHHE€ CTAaTUYHBIX N300paKeHU U 00BbEKTOB B OMOmoTeke tkinter;

— CO3J]aHH€ UHTEPAKTUBHBIX OOHEKTOB;

— co3ganue rpaduyeckoro uaTepdeiica npu permeHn y4eOHbIX 3a7ad U pa3paboTKu
IIPOECKTOB IIPUJIOKCHUM.



3aHATHSL CTPOSTCS HAa M3YYCHHH HEOOXOAMMOW TEOpPETHYECKON HMH(popManuu (TOHSTHS,
KJIacChl, OOBEKTHI W METOJbl, MPUMEHsSIEMble B paboTe) M NPAKTUYECKOM €€ 3aKperuIeHUU
(pemreHnH 3a7a4 HAa KOMITBIOTEPE) C TOCTCAYIOMINM KOJUIEKTUBHBIM OOCYKICHHEM Pa3IMYHbIX
CIOCOOO0B PEILICHHUS.

esan 1 32124 NporpaMmbI:

Hsyuenue epauueckux sozmoodicnocmeti szvika Python uanpasneno na oocmuowcenue
cnedyrouux yenei.

e 0OCBOeHHEe 3HAHWil, HEOOXOAWMBIX JUII YCICIIHOTO CO3/aHHs PA3IHMYHBIX
rpaguyeckux O0O0BEKTOB W Tpaduyeckoro wuHTEepdelica mporpaMm CpeacTBaMu
Python;

e oOBJaJeHHe YMEHHMSIMM pPa0OTaTh C PA3TMYHBIMA BHIaMH HWHPOpPMAIMU C
NOMOIIBI0O  KOMIIBIOTEpAa M APYIHX  CPEACTB  MH(POPMAIMOHHBIX U
KOMMYHUKalMOHHBIX  TexHonoruit  (MKT), opraHu3oBeIBaTh COOCTBEHHYIO
UH()OPMAIIMOHHYIO AEATEILHOCTD U IJIAHUPOBATH €€ PE3yIbTaThI;

® pa3BUTHe I[I03HABATEIBHBIX HMHTEPECOB, HHTEIUICKTYyalbHBIX M TBOPYECKHUX
cnocobnocreit cpeacrsamu UKT;

¢ BOCIHTAHHE OTBETCTBEHHOI'O OTHOIICHUS K MH(OpMAIMH C Y4ETOM IPABOBBIX U
ITHYECKHX AaclleKTOB €€ pAacIpOCTPAaHEHHS; H30MPATEIbHOTO OTHOIICHUS K
MOJTy4YCHHOU NH(pOpMAIIHH;

e BbIpadoTKa HaBBIKOB npumeHeHus cpeacts MKT B moBcenHeBHOH kH3HHU, IpU
BBIIIOJTHEHUH ~MHIMBHIYaJbHBIX M  KOJUIEKTHBHBIX IIPOCKTOB, B y4eOHOI
NeSITeIbHOCTH, JalbHEHIIEM OCBOEGHUHU IpodeccHii, BOCTpeOOBAaHHBIX Ha PHIHKE
Tpyaa.

3agayamu U3ydeHUsI Kypca SIBISIFOTCS:

1. OCBOCHHUE YYAIIUMHCS CHCTEMbI 3HAHUH pa3MUHBIX TpapHuecKux OHOIHOTEK
s3bika Python;
2. dbopMupoBaHHE YMEHHH HCIIOAB30BaTh METOIBI M CPEACTBA HH(POPMATHKH:

MoJenupoBaHue, (QopManuzanus M CTPYKTypUpOBaHHME HH(POpPMAIMK, KOMIBIOTEPHBIH
HKCHEPUMEHT TpPU CO3JaHUM TpapuuecKux Mojenell pa3iauyHbIX OOBEKTOB, SBIECHUH U
npoiieccoB; GOpMHUPOBAHUE YMEHUI HCIOJIB30BaTh OCHOBHBIE AITOPUTMUYECKHE KOHCTPYKIIUU
Y KOHCTPYKIIMH 53bIKa TIporpaMMupoBanus Python;

3. dbopMupOBaHHE YMEHHUH NMPEACTaBIATh PAa3IMYHbIE BUIBl HHOOPMALIUU HA S3BIKE
Python, mnpeoOpa3oBeiBaTh OnHY GoOpMy 3amucd HWHPOpMAMKU B JAPYryl0, BBIOMPATH
npeJcTaBieHne MH(OpPMalUKU B COOTBETCTBUU C TMOCTaBICHHOM IIE€NIbIO, OMPENeNaTh (Hopmbl
npeJcTaBIeHNUs] HTHPOpMAIK, OTBEYalOIINe JaHHOU 3a1aye 00paboTku nHGopManuu (TabauIbl,
CXeMBbl, rpadbl, IUarpaMMbl; MAaCCUBBI, CIIUCKH, IEPEBbS U IP.);

4. OCBOCHHUE CHCTEMbI MPOrpaMMHUpOBaHus Ha Python u noruko-airopuTMuydeckoro
aCIIeKTa, CBSI3aHHBIX B IIEPBYIO OYEPENb C PA3BUTHEM MBIIIJICHUS YYAIUXCS;
S. OCO3HAHME YyYallUMHCS MHTErpUpyromei ponu HHPOPMATUKH B CHCTEME

y‘-Ie6HI)IX JAUCHUIIIIMH, YMCHHE UCITIOJIb30BaTh IMTOHATHUA U MCTOABI I/IH(i)OpMaTI/IKI/I JJIs 00BICHEHUSA
(I)aKTOB, SIBICHUNA H nponecCoB B PA3JIMYHBIX HNPCIMCETHBIX O6JI8.CT$IX; an06peTeHI/Ie OIIbITa
HCIIOJIB30BaHUA I/IH(bOpMaLII/IOHHLIX peCypCoB H CpPCACTB KOMMyHI/IKaL[I/Iﬁ B y‘{e6HOI>'I n
HpaKTI/I‘IeCKOﬁ JACATCIIbHOCTH.



2. TPEBOBAHMUA K NIPEIMETHBIM PE3YJIbTATAM
OCBOEHMS TPOI'PAMMBbI

B pesynbpTaTe ocBoeHHs Kypca 00y4YarOmUiics HAyYUTCS .

1) BbIMONHATH 6a30BbIC OMEPANNH HAJl O0BEKTAMHU: YUCIAMHU, OMHOMEPHBIMHU, TBYMEPHBIMU H
TpEXMEPHBIMH MacCUBaMU; IIPOBEPSITH CBONCTBA ITHX 00BEKTOB, CO3[aBaTh UX TpaduuecKue
MOJICTIH;

2) omepupoBaTh HHPOPMAIIMOHHBIMU 00bEKTaMH, co3/1aBas rpadudeckuii HHTepderic:
HOJTB30BATHCS PA3IMYHBIM POTrPAMMHBIM 00€CTICYCHUEM,;

3) OlEeHUBATH YUCIOBBIC TTAPAMETPHI HHPOPMAIIMOHHBIX 00HEKTOB U MTPOLIECCOB;

4) co3naBaTh rpadudeckue nHGOPMAIMOHHBIC 00BEKTHI, B TOM YHUCIIEC:

—  cO0371aBaTb U UCIOJIb30BaTh Pa3INuHbIe (JOPMBI IIPEACTaBICHUA HHGOPMALUU: GOPMYIIbI,
rpaduKy, JUarpaMMBl, TaOJIHLbL, IEPEXOAUTH OT OHOTO MPEJCTABICHHS JaHHbBIX K
Apyromy;

—  cO03/1aBaTb PUCYHKH, UEPTEKH, I'pahuuecKue NpeiCTaBICHUs PEalbHOr0 0OBEKTa, B
YaCTHOCTH, B IIpOLiECcCe MIPOSKTUPOBAHUS C HCIIOIb30BAaHUEM OCHOBHBIX OIEpaluii
rpaduueckux oubmmorek Python;

— co3zaBaTh rpadudeckuil HHTEp(ENC BHIYUCIUTENBHBIX IPOrPaMM;

5) MoiB30BaTHCS MEPCOHATBEHBIM KOMITBIOTEPOM H €ro MepudepuitHbIM 000py10BaHUEM;
ClIeI0BaTh TPEOOBaHUAM TEXHUKH 0€3011aCHOCTH, TUTMEHbI, 9PTOHOMUKHU U
pecypcocOepexeHus pHu paboTe co cpecTBaMK HHYOPMALMOHHBIX 1 KOMMYHHKALIMOHHBIX
TEXHOJIOTHI;

B pe3ynbraTe 0cBO€HUS NpOrpaMMbl 0OYyYaIOLIMICS MOJYYUT BO3MOKHOCTh HAYYUThCA: (HABBIKU

1 CITIOCOOHOCTH)
1) cosmaBath mpocTeiiue MoeT 0OBEKTOB M MPOIIECCOB B BUJIEC H300PAKECHHUI U YSPTEKEH,
JUHAMUYECKUX TaOJIHIl, Iporpamm;
2) TPOBOJMTH KOMITBIOTEPHBIE IKCIIEPUMEHTHI C UCTIOIb30BAHHEM MOJIENEi 0OBEKTOB U MPOIECCOB;

3) co3naBaTh HHGOPMAIMOHHBIE OOBEKTHI, B TOM YHCIIE U1l OPOPMIICHHS PE3yIIbTaTOB YueOHOi
paboTsI;

4) OpraHrU30BbIBATb MHAUWBHUAYaJIbHOC I/IH(l)OpMaHI/IOHHoe NpoCTPaHCTBO, CO3AaBaTh JTUYHBIC
KOJJICKIIUH I/IH(I)OpMaLII/IOHHbIX OG’bCKTOB;

5) mepenaBaTh HHPOPMAIIHIO TI0 TEIICKOMMYHHKAIMOHHBIM KaHAIaM B y4eOHON M JINYHON
MEPENrCKe, UCTIONH30BaTh NH(OPMALIMOHHBIE PECYPCHI O0IIECTBA C COOIIOIEHUEM
COOTBCTCTBYIOLIUX MPABOBBIX U OTUYCCKUX HOPM.

3. YYEBHO-TEMATHUYECKHWH IUIAH

ero, yac. B TOM 4YHUCJIe

Ne HaumenoBanue Tem / MmoayJiei
JIEKIIUA IPpaKTHKa

CO3JIAHUE CTATUYHBIX U30BPAYKEHUI 1

OBBEKTOB C IOMOLIBIO BUBJIMOTEKH 24 12 12
MATPLOTLIB
Beenenue: nenu u 3a1aun Kypca. bubnmoreka
1.1 : - 2 1 1
matplotlib. Pyplot unrepdetic
1.2. | OcHoBHbIe rpaduveckne KoMmanas1 matplotlib 2 1 1
1.3. | Tekct u mpudts 2 1 1
1.4. | liBera u uBeTOBas MaauTpa 2 1 1
1.5. | Pucynok Figure 2 1 1




1.6. | O6nactp pucoBanust Axes 2 1 1
1.7. | MynbTHOKOHHBIE PUCYHKHU 2 1 1
1.8. | Koopaunarusie ocu Axis 2 1 1
1.9. | llenenus koopauHaTHOM ocu Ticks 2 1 1
1.10. | OcobeHHOCTH KOOPJAMHATHBIX OCeH 2 1 1
1.11. | I'pacduku B mONSIpHON cHCTEME KOOPAMHAT 2 1 1
1.12. | Jlerenna ¥ 1(BETOBAs IIKaJIa 2 1 1
CO3JAHME CTATUYHBIX N30BPAKEHUI 1
OBBEKTOB C IOMOIIbIO BUBJIUTOKHA 15 6,5 8,5
TKINTER
O61ee npeacrabiieHne 00 00BEKTHO-
2.1. | OpHEHTUPOBAHHOM NpOrpaMMHUpoBaHuU. [loHATHS 1 0,5 0,5
KJlacca U 00beKTa.
29 I'eomeTpruyecKkre MPUMUTUBEI TPAPUIECKOTO JIEMEHTA 1 05 05
Canvas
2.3. | Pazamemenue o0bekTOB B OkHE. MeTosl pack, place. 2
2.4. | Co3maHue IpOCTEHIINX H300paKeHHE. 2
2.5. | Ilepemennsie B tkinter. TUIIbI IEpeMEHHBIX 2
2 6. Co31aHue MOBTOPSIOMIUXCS U300pKEHUH C TIOMOIIBIO 5 1 1
IIUKJIOB.
57 Co3zaHue MOBTOPSIOMIUXCS] H300PKEHUH C IIOMOIIBIO 5 1 1
BCIIOMOTATEIIbHBIX aIrOPUTMOB.
2.8. | Pucyem tabmuy. Meron Grid 2 1 1
2.9. | Ctpoum rpaduk GyHKIUU 2 1 1
CO3JAHUE UHTEPAKTUBHBIX OFBEKTOB. 20 8 12
3.1. | Co3nanue 0OBEKTOB (BUIKETOB) 2 1 1
Pa3menienue o0bexTOB B 0kHE. Metoasl pack, place u
3.2. . 2 1 1
Grid.
[Tonsitue CoObrTre. Meton bind momynsa Tkinter.
3.3. | YopasieHue BUIKETaMH C TIOMOIIIBIO MBIIITH H 2 1 1
KJIAaBUATYPBI
3.4. | IlporpammupoBanue coowiTuii B Tkinter 4 1
3.5. | O6wext Mento (Menu) B GUI 2 1
Huanorossie okHa B Tkinter. CoxpaHeHHe TaHHBIX B 4 1 3
3.6. | aiin.
3.7. | Canvas (X0JCT): METOJbI, HACHTU(DUKATOPHI U TETH. 2 1 1
Coznanue MHTEPaKTUBHBIX U300pakeHuii. Meton
3.8. 2 1 1
delete.
CO3JAHME I'PAOUYECKOI'O UHTEP®ENCA ITPU
PEINEHUHA YYEBHBIX 3AJJAY U PASPABOTKH 8 2 4
MHNPOEKTOB ITPUJIOKEHHUMN.
4.1. | Peuienne BLEIYHUCIUTENLHBIX 3a4a4. 2 1 1
4.2. | ObpaboTKa MaCCBOB U MATpPHII. 2 1 1
43 Pazpabotka npusnoxenus ¢ rpapuyeckum 9 0 5

uHTepdeiicom




Htorosoe 3ausrtue.

Hroro

68 29 37

4. COAEPKAHME ITPOI'PAMMBI

HanmenoBanue moayJis/
pasaesia/ TeMbl.

Copepxxanue o0yueHus, a TaKKe HaMMeHOBaHHe U
TeMATHKA NPAKTHYECKUX 3aHATHI (CEMUHAPOB, JJA00PATOPHBIX
3aHATHI), (POPM OPraHN3aANMH 3aHATHII, BUIOB AeATEJbHOCTH
00y4aroIuUXCcsl HCIO0JIb3yeMbIX 00pa30BaTeIbHbIX TEXHOJOIHIl H
peKoMeH/1yeMbIX MeTOANYEeCKHNX MaTepHaJIoB, JINTEPATYPHI,
HNHTepHeT-pecypcoB

CO3JAHUE CTATUYHBIX
MN30BPAYKEHUN U
OFBEKTOB C IOMOIIbIO
BUBJIUOTEKHA MATPLOTLIB

BBenenue: menmum W 3amadyM Kypea.
bubnuoreka  matplotlib.  Pyplot
nHTepheric

LHemm wm 3amaum kypca. YcraHoBka OuOnmorteku matplotlib Ha
KoMITbIOTEp. Vcnonb30oBanue cpeibl MpOrpaMMHUpPOBaHNAEe AHAKOH .
bubnnoreka matplotlib. Pyplot untepdeiic

Hepapxudeckas CTpyKTypa pucyHka B matplotlib

WnTepdeiic npukmagaoro nporpaMmmupoBanus matplotlib API
Untepdeiic Pyplot

DJeMeHTHI prcyHKa Artists

CBoiicTBa rpamaecKux HIEMEHTOB

OCHOBHBIC rpa(pnqecm/le KOMaH/bI
matplotlib

I'padmgaeckre KOMaHbI.
JnarpaMmsl.

MeToabl U30JIMHUH.
MeTonabl 3aJIUBKH.
BekTopHbIe THarpaMMmBl.

TexkcT u mpudTHI

®aiin Hactpoiiku matplotlibre.

TekcT Ha pHucyHKe.

Ha6opsr mpudros. Ctuim u popmartsl.

Kupumna 3 6ubnmorex matplotlib. [Tomnucn no-pyccku.
Pabora ¢ maremaTnyeckumu Gopmynamu. [lonnepxka JlaTekc.

[IBeTa u uBeTOBas NagUTpa

IIBeT kak JEKOPATUBHBINA AIEMEHT.
CnocoOsI 3amanus 18etos. RGB 1 HEX.
IlBeroBas manutpa colormap.

[1naBHast iBeTOBas mMamUTpa.
JluckperHas 1[BETOBas NAJINTPA.

Pucynoxk Figure

Kownreitaep Figure.
Kondurypanus Figure.
CoxpaHeHHe PUCYHKA.

Obnacte pucoBanus Axes

Konreitnep Axes.

Coznanne o0iacTel pruCOBaHHUA.

KpyroBsie u npsiMoyToJIbHEIE 00JIACTH PUCOBAHUS.
MeTtop1 001acTH prcoBaHus AXes.

MynbTHOKOHHBIE PUCYHKU

MeTo/ibl CO3/ITaHUSI MYJBTHOKOH.

Bruskoe pacnosnoxkenue obnacTeil pucoBaHUsI.
ABTOMaTH3UPOBAHHOE CO31aHUE MYJIHTHOKOH.

MynbpTHOKHA pa3HbIX pazmepos. Gridspec.

"I'maBHOE - 9TOOBI KOCTIOMYHK CHJIEN"- KOTZIa OT MYJIbTHOKOH JTy4IIIe
OTKa3aThCsl.

Koopaunarasie ocn Axis

KownTeitnep Axis.
['maBHBIE ¥ BCTIOMOTATENLHBIE JICICHUSI.




Hactpoiika koopIMHaTHOM OCH.

Henenuns xoopaunatHoi ocu Ticks

Komnreiiuep Ticks.
Locator u Formatter.

Oco0eHHOCTH KOOPANHATHBIX OCel

JononaurenbHas KOOpAUHATHAS OCh.

PaGoTa ¢ JereHmoi JOMOJIHUTEILHON OCH.

Enwnas merenpa.

I'paduku ¢ orapuMUUESCKUMU KOOPIUHATHBIMHU OCSIMH.

I'paduku B MoNIsIpHO# crcTeMe
KOOpJIMHAT

[TonsipHast cucrema KOOpAUHAT.
Po3za BeTpoB.
Hacrpoiika rpadnka B OJIIPHBIX KOOPAMHAT.

Jlerenma v nBeTOBas IMIKaja

Jlerenna.

Jlerenaa Ha OTAENBHOM 00IACTH PUCOBAHMSL.

IIBeToBas mkana colorbar.

IToanuck IBETOBOM IIKAJIBI.

[Tosio’keHME IIBETOBOM HIKAIBI HA 00JaCTH PUCOBAHHUSL.

JleneHus BETOBOM IITKAJIbI.

Oco0eHHOCTH B OTOOPaKEHUH I[BETOBBIX ITKAT PA3HBIMU METOIAMH.
LBeroBas mkana st Metoaa contourf().

LBeroBas mkana st Metoaa contourf().

I{BeToBas mkana misg Meroaa scatter().

Ipaktudyeckue 3amsitust  (ITP) -

TCEMBI

ITP Nel OcnoBHbIe rpadudeckue koman s matplotlib
ITP No2 Texkcr u mpudth

ITP Ne3 TlBera u uBeToBas maautpa

ITP Ne4  Pucynok Figure

ITP Ne5 OGnacts pucoBanust Axes

ITP Ne6 MynbTHOKOHHBIEC PHCYHKH

ITP Ne7 KoopaunatHbie ocu AXis

ITP Ne8 Jlenenus koopaunaTHoii ocu Ticks

ITP Ne9 OcobennocT KOOpAMHATHBIX OCEM

ITP Nel0 I'paduku B onsipHO#i cucTeMe KOOPAUHAT
TIP Nell Jlerenna n uBeToBas mIKa

Ilepeuens PEKOMEHyEMBIX
METOAMYECKUX MaTepHaos,
uTeparypsl, IHTepHeT - pecypcoB

Matplotlib: Hayunas rpaduka B Python
https://pythonworld.ru/novosti-mira-python/scientific-graphics-in-
python.html

ITpomMeKyTOUHBII KOHTPOJIb

[IpakTrdeckne paboTHI

CO3JIAHUE CTATUYHBIX
M30BPAYKEHUU U
OBFBEKTOB C IOMOIIBIO
BUBJIMTOKHU TKINTER

Ob6mee npeacrasiieHne 00
00BEKTHO-OPHEHTUPOBAHHOM
nporpammupoBanu. [ToHsTUS
KJjlacca u 00beKTa.

Hcroxu OOII. Tlonsitme xmacc(Tuil), o0OBEKT, HACIEIOBAaHUE
ceoiictB. Co3maHue KiaccoB, co3nanue o0nekToB, mero Self, init

I'eomeTpryeckue NpUMHUTHBEI
rpaduueckoro snemeHTa Canvas

OO0bekT  XOICT,
MPUMHUTHBOB U TEKCTA

CO3aaHueC Ha XOJICTE Fpa(l)I/ILIGCKI/IX

Pasmerienre 0OLEKTOB B OKHE.
Metosl pack, place.

Pasmenienne 00bekTOB B OKHE. MeTosl pack, place

Cosznanue mpocTermmx
n300paKeHHE.

«BexropHas rpaduka» - pucoBanue B Python

[Mepemennnie B tkinter. Tumb
MIEPEMEHHBIX

[MapameTps! rpadUUecKUX NPUMHUTHBOB, H3MEHEHHE OOBEKTOB
4yepe3 U3MEHEHUE UX IApaMETPOB

CO3,I[3HI/IC MMOBTOPAIOIINXCA Hcnons3oBanue IIUKJIOB npu CO3JaHNHn rpaq)nqecxnx
H306pa)i(eHI/Iﬁ C IIOMOIIBIO ITMKJIOB. IIPpUMHUTHBOB
COSI[aHI/Ie IMOBTOPAIOIINXCA Hcnons3oBanue BCIIOMOT'aTCJIBHBIX aJIropuTMOB npu

M300paKCHHH C TTOMOIITHIO

CO3JIaHUH N300paKCHHIA.
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BCIIOMOT'ATCJIbHBIX aJITOPUTMOB.

Pucyem tabmuny. Metoa Grid

BeiBO B OKHE OJHOMEPHBIX M JBYMEPHBIX MAacCCHBOB,
MaciTabupoBaHHE M300paKEHMI C TOMONIBI0 MeToa grid

Ctpoum rpaduk QyHKIUN

[TocTpoenue rpadMkoB B OTJEITBHOM OKHE C TOMOIIBIO.

[MpakTuyeckue 3anstus (I1P)
- TEMBI

I1P Nel2

FGOMCTpI/IIIeCKI/IC l'IpI/IMI/ITI/IBLI Fpa(i)I/I‘JCCKOFO 3JICMCHTA
Canvas

ITP Nel3  Pasmemenue 06bekTOB B OKHE. MeTosl pack, place.
[P Nel4  Cospmanue mpocteiiimx u300paskeHue.
IIP Nel5  Tlepemenwnsie B tkinter. THITBI IIEpEMEHHBIX
ITP Nel6  Cosznanue MOBTOPSIOIIUXCS H300paKCHUN C MMOMOIIBIO
IIHKJIOB.
IIP Nel7  Cospmanrie TOBTOPSIOIIUXCS M300pa)KEHMIA C ITOMOIIBIO
BCIIOMOTaTEIIbHBIX aITOPHUTMOB.
ITP Nel8  Pucyem tabmuity. Meroa Grid
ITP Ne19  Crpoum rpaduk GpyHknmm
Ilepeyenr  pexOMEHIYEMBIX Beenenne B O0BEKTHO-OPHEHTHPOBAHHOE MPOrPaMMUPOBAHHE
METOMYECKHX matepuaios, | (OOII) na Python http://younglinux.info/oopython.php
autepatypsl, IHTEpHET - pecypcoB
CO3J1AHUE
HMHTEPAKTUBHBIX
OBBEKTOB.

Coznannie 00bEKTOB (BUHKETOB)

HNmnopt 6ubmuotexu

Co3znanue r1aBHOTO OKHA

Co3nanue BUIXKET

YcraHoBKa X CBOICTB

Ompenenenne coOBITHI

Omnpenenenrue 00pabOTYMKOB COOBITHI

PacrionoxxeHue BUIKET HA TIABHOM OKHE

OToOpakeHHE IIABHOTO OKHA

I'paduueckre 0OBEKTHI: KHOMKA, METKA, OJAHOCTPOYHOE TEKCTOBOE
MoJjie, MHOTOCTPOYHOE TEKCTOBOE TMOJIE, PaJHOKHOIKHU, (DIaKKH,
CITHCKH.

Pa3merieHne 00bEKTOB B OKHE.
Mertonas pack, place u Grid.

I'paduueckrie 00BEKTHI: paMKa, IKana, MOJI0ca MPOKPYTKH, OKHO
BEpXHEro ypoBHs. Pa3menienue oObekToB B OkHe. Metoabl pack,
place u Grid.

ITousttue CooOniTHE. MeTox bind
monyns Tkinter. YrpaBnenue
BUIPKETAMH C IIOMOIIBIO MBIIINA U
KJIAaBHATYPHI

[Nonsitue CoObiTHe. Meton bind momyms Tkinter. YmpasneHnue
BUJKETAMU C MTOMOIIBIO MBIIIN U KIIABHATYPhI

[IporpamMmmupoBanue coObITHIA B
Tkinter

CHeI_[I/IaHBHLIe KJIaCCHlI, 00BEKTHI KOTOPBIX  BBIIIOJIHAKOT POJIb
NEPEMCHHBIX JIsI XPaHCHUA 3HAYCHUH O COCTOSHUH Ppa3INYHbIX
00BEKTOB (BI/I,Z[)KCTOB) 1 CBA3b MCIKIY 3THUMU KJIaCCaAMMU.

O6wexT Meno (Menu) B GUI

O6bexT Menro, npussizka GyHKIu K MeHro.

Juanorossie okHa B Tkinter.
CoxpaHeHHe TaHHbBIX B (aii.

O6bekT [uamoroBoe okHo. Co3gaHue, BBI30B M H3MCHEHHUE
COJICP)KAHUS TUAJIOTOBOTO OKHA.

Canvas (xoJcT): MEeTOIHI,
WICHTU(DUKATOPEI U TETH.

OObexkr XOJICT, CO3JaHHE Ha
MIPUMHUTHBOB U TEKCTA.

xoncre  rpaduveckux

Co3naHne HHTEPAKTUBHBIX
n3obpaxennii. Meron delete.

OO0pammeHre K CO3JaHHBIM TPUMHTHBAM, WX HW3MCHCHHE U
yIaJIeHue, TPUBSI3KA COOBITHIA.

[MpakTuyeckue 3anstus (I1P)
- TEMBI

[TP No20 Co3znanre 00beKTOB (BUIKETOB)
ITP No21 Pasmemenne o6nekToB B OkHe. Metomsl pack, place u

Grid.
ITP Ne22 Tlousitue CobObitne. Metox bind wmomyast  Tkinter.
VrpaBineHne BHIDKETAMH € [OMOIIBIO  MBIIIH  H

KJIABUATYPHI
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ITP Ne23
ITP Ne24
ITP Ne25

[TporpammupoBanue coowituii B Tkinter

O6nexT Mento (Menu) B GUI

Huanoroseie okxa B Tkinter. CoxpaHeHHWe MaHHBIX B
Gatin.

ITIP Ne26 Canvas (X0ICT): METOMBL, HACHTH(OUKATOPHI U TETH.

ITP Ne27 Coznanne nHTEpaKTHBHBIX H300paxkeHuit. Meton delete.

Ilepeyenr  peKOMEHIYEMBIX
METOINYECKIX MaTepHaioB,
nuTepatypsl, UHTEpHET - pecypcoB

Coznanne GUI ma Python ¢ momomrsio 6mbmmorexn Tkinter.
IIporpammupoBaHue JUIA HaYUHAIOIHUX -
http://younglinux.info/tkinter.php

ITpoMeKyTOUHBII KOHTPOJIb

[IpakTuueckue paboThI

CO3JIAHUE I'PAOUYECKOI'O
UHTEP®ENCA ITPU
PEIIIEHUY YUYEBHBIX 3AJAY
" PABPABOTKHU IIPOEKTOB
MPUJIOKEHUMN.

Pelrenre BRIYUCIUTEIBHBIX 3agad.

[loBTOpeHre BHIYMCIUTENBHBIX 33734 Kypca HH()OpMATHKH.
JlomosTHeHUEe BBIYMCIUTENBHBIX TIporpaMm Ha Python 6ioxom BBOI M
BBIBOJ| B BUJIE OTJENIBHBIX OKOH, IUAJIOrOBOr0 OKHA.

O0paboTKa MaCCHMBOB U MaTpPHIL.

Omeparid ¢ MacCHBaMH C CHHXPOHHBIM OTOOpaKCHHEM
COCTOSIHMSI MacCuBa B OKHe. V3MeHeHue (BBOJI) 3JIEMEHTOB MacCcHBa B
OKHE C MOCJIeAYIoIIeH 00paboTKOM.

Pa3paboTka mpunoxeHus ¢
rpaduyeckuM HHTEpPEricom

Breibop 3amaum nmis mpoekTa MPWIOKEHUS ¢ TpadUIecKuM
naTepdericom. Coznanne mpoekTa ¢ rpagudecKkuM HHTepdeiicom.

[1P No28 PeuieHue BEIUUCIUTENBHBIX 33/1a4.
ITP Ne29 O6paboTka MacCHBOB U MaTpHIL.
ITP Ne30 Paspabotka npuiiokeHus ¢ rpadhuueckuM uarepdeiicom

IlepeueHb  peKOMEHYEMBIX
METOINYECKIX MaTepuaoB,
nuTepaTtypsl, IHTEpHeT - pecypcoB

Cosznanre GUI Ha Python ¢ momomrsto 6ubiuorexu Tkinter.
IIporpamMmMupoBanue JUTS HAYMHAFOIIIX --
http://younglinux.info/tkinter.php

ITpomMeKyTOUHBII KOHTPOJIb

[IpakTrdeckne paboTHI

5. MPOMEXYTOUYHASA U UTOT'OBAS ATTECTALIUA

He npenycmorpeHna.
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