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YacTtb 3. Npachuka B Python n 3apaun moaoenmposaHus.

Python MoxeT pabotatb C HecKONbKuMU rpadpuydeckumi 6ubnmnortekamm, obecneymsasi co3aaHie
CNOXHbBIX MPUNOXEHWA C Pa3BUTHIM TPaCOUHECKUM MONb30BATENLCKUM WHTEpApencoM. B aToii YacTi Mbl
Hay4MCsi MONb30BaTbCS CaMbIMit MPOCTHIMUA FpacoMyeckiMn BO3MOXHOCTSMI Python — ynpaeneHuem
UCMONHMTENEM «Yepenaluka» NS CO34aHNs rpacouyecknx MPUMUTUBOB W MEPEMELLEHNS HA MNOCKOCTU U
ncnonb3oBaHueM bubnuotekmn Tkinter Anst 3aaay MoAENMPOBAHINS MATEMATUHECKIX CPYHKLINA 11 U3NHECKINX
SIBNEHMWIA.

YnpaBneHue UCMOJIHUTENEM «4YepenaLuka»

WcnonHutenb  «4epenalwka» ynpaBnsieTcsl KoMaHOamu OTHOCUTENbHbIX  («Brnepén-Hasafl» U
«HanpaBo-HaneBo») 1 abCONITHLIX («NEpPeiTi B TOYKY C KOOpAMHATaMUA...») NepeMELLeHuii. icnonHuTens
npencTaBnsieT coboii «nepo», OCTaBNSIOLEE CNes, Ha NNOCKOCTU pUcoBaHs. Mepo MOXHO MOAHSTb, TorAa
Mpu NepeMeLLeHnn cnep, octaBatbCcs He Byaet. Kpome TOro, Ansi nepa MOXHO YCTAHOBUTb TONUMHY 1 LBET.
Bce 31 coyHKLMM ncnonHnTens obecneymBatoTcs MoyneM turt le («4epenaxa»).

MpuBEeAEHHBIA HUXE KOL CO34aéT rpadomyeckoe OkHO (puc. 1) n noMelwaeT nepo («4epenatky») B
NCXOAHOE MONOXEHMeE.

import turtle

# HMHULHManU3alugd

turtle.reset ()

# 3mecb MOTyT ObITh BBIUMCIEHUI M KOMAHIOH PUCOBAHUL
turtle._root.mainloop ()

# DTa xoMaHIa I[I0KashiBA€T OKHO, [I0Ka €ro He 3aKpoilT

tk - O X

PucyHok 1. OkHo pucoBaHmue Moaynst turt le
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Mony4eHHOE OKHO WMEET (PMKCUPOBAHHLIN pa3Mep, KOTOpbIA 3aBucuT OT Bepcun Python, nepo
No3nLMOHNPYeTCs B LieHTpe. Mes pucoBaHns 3akmo4aeTcs B nepemelleHun nepa («Hepenatkii») B TO4KHU
OKHa pUCOBaHMS C yKasaHHbIMU KOOpAMHATaMU UK B YKa3aHHbIX HAMpaB/ieHnsX Ha 3afaHHble PaccTosHug, a
TaK>Xe B MPOBEAEHNN OTPE3KOB NPSIMbIX, AYT 11 OKPYXXHOCTEN.

Tekyllee HanpaBneHne nepeMelleHne nepa  (COOTBETCTBYIOWEE HampaBneHuto  «Brepén»)
yKa3blBAETCS OCTPUEM CTPENKI 306paxXeHIst «HepenalLkin».

MONHBLIA CMUCOK KOMAHL YNpaBNeHUs «4epenawkon» (M, COOTBETCTBEHHO, PUCOBAHWS), a TakXe
CPyHKUMA, obecrneynBaeMbiX MOIYNEM, MOXHO MOMy4UTb, HabpaB B OKHE BbIMOMHEHWNS NOOON CUCTEMbI
nporpammupoBaHns Ha Python komaHgy help ('turtle').

Cnmncok 10T A0BONMBHO [ANWHHBIA, a Cpean NPefoCTaBNsiEMbX PYHKLUMA MMEKTCS  Takxe
MaTemaTii4eckune, NocKONbKY OHU MOryT BbiTb BOCTPEOOBAHbBI MPY BbIYUCTIEHUM NapaMeTPOB OTPE3KOB, Ayr U
OKPY>KHOCTEN.

KomaHapl, obecneumBaroue pucosaHue, npuBeaeHbl HXKeE.

KomaHpa HasHauyeHue Mpumep
up () MopHsTe «nepa», 4tobbl He turtle.up ()
ocTaBanocb cnega ero npu
nepemelLeHnmn
down () OnyckaHue «nepa», YTobbl Npu |t urt le . down ()

nepemelLeHnn 0CTaBancs cnef
(pucoBanuch NMHUK)

goto (x,V) MNepemelueHne «nepa» B 104Ky [turtle.goto (50, 20)
C KoopauHatamun x,y B
cucTeEME  KOOpAMHAT — OKHa

pUCOBaHMSI

color ('cTtpoka_uBeTa') YcraHoBka LBeta «nepa» B turtle.color ('blue')
3Ha4eHue, onpeﬂenﬂeMoe turtle.color ( ! #OOOOff' )
CTPOKOW LiBeTa

width (n) YcraHoBka TonwmHbl «nepa» Bl turtle.width (3)
TOYKax aKkpaHa

forward (n) MepensuxeHne «Bnepén» (B|turtle.forward (100)

HanpaBneHn OCTpUS CTPENKM,
CM. pUC. 2) Ha n TOYeK

backward (n) MNepenBuxeHne «Hasaf» Ha n|turtle.backward (100)
TO4eK

right (k) MoBopoT Hanpaso (Mo Yacosol | turtle.right (75)
CTpenke) Ha k eanHnL,

left (k) MoBopor  Haneso  (NpoB|turtle.left (45)
4acoBOW  CTpenkn) Ha k
eanHNL
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3aKpalumBaHns obnacteil. Mo
YMONYaHK0 BBIK/HOHEH.

KomaHpa HasHauyeHue Mpumep

radians () YcTaHoBKa efnHNLL U3MepeHnst| turtle.radians ()
yrnoB B pafuaHbl

degrees () YcTaHoBKa einHNL U3MepeHnst| turtle .degrees ()
YrnoB B rpafychl (BKO4EH MO
YMOM4aHuio)

circle (r) PucosaHue OKPYXHOCTN | turtle.circle (40)
panuycom lr| TO4eK U3|turtle.circle (-50)
TeKywWwen nosuumu  «nepa».
Ecnn r MONOXWUTENbHO,
OKPYXHOCTb pUCyeTcs NpoTuB
4acoBOA  CTPenkW,  ecnu
0TpULATENBHO — MO 4aCOBOVA
CTperke.

circle(r, k) PucosaHue oyrn pagmycoMm | |turtle.circle (40,45)
r| TOYeK W yrioM k eanHul. | turtle.circle (=50, 275)
BapuaHt KOMaHIbl
circle ()

fill (flag) B 3aBucumoct ot 3HauveHus|  Kpyr:
flag BKM4aeTcd [ turtle.f£i1l1 (1)
(flag=1) W BbIKNOYaeTCHd| turtle.circle (-50)
(flag=0) PEXMM | +yrtle.£ill (0)

write ('cTtpoka')

BbiBog Tekcta B Tekylwei
nosuumm nepa

turtle.write ('Hauamno
xoopnouHat!")

tracer(flag)

BknoveHne (flag=1) u
BbIK/I04EHNE (flag=0)
pexuma oTobpaXKeHus
yKasatens «nepa»
(«Hepenatuki»). Mo

YMONYAHMIO BK/THOYEH.

turtle.tracer (0)

clear ()

Ouuctka 06nacTi pucoBaHns

turtle.

clear (0)

Mpu BbIKMIOYEHHOM pexuMe OToOpaxeHUs ykasaTens «yepenalwki» pPUCOBaHME MPOUCXOAUT
3Ha4NTENBHO BbICTPEE, HeM MpK BKIIOHEHHOM.

Hy>HO 3aMeTUTb, 4TO XOTS Y7kl NOBOPOTA UCMONHUTENS MBHAYANBHO MHTEPMPETUPYIOTCS B rpadycax,
Mpy MCNONb30BaHNM TPUrOHOMETPUYECKIX CPYHKLMIA Moayns turtle (Hanpumep, turtle.sin())
apryMeHTbl 3TUX CPYHKLIMA BOCTIPUHUMAIOTCS! KaK paamaHsbl.

Mponenaem ynpaxHeHne ¢ LEMbo OnpeenuTb CUcTeMy KoopauHaT OKHa pucoBaHis. MpueeaéHHbIA
HIKE KOZ, (POPMUPYET KapTUHKY, MOKa3aHHYI0 Ha puc. 2.
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# —*— coding: utf-8 —*-
import turtle

#

turtle.reset ()
turtle.tracer (0)
turtle.color ('#0000ff")
#

turtle.write('0,0")

#
turtle.up()
x=-170
y=-120

coords=str(x)+","+str (y)
turtle.goto(x,V)
turtle.write (coords)

#

x=130

y=100
coords=str(x)+","+str (y)
turtle.goto(x,V)
turtle.write (coords)

#

x=0

y=-100
coords=str(x)+", "+str (y)
turtle.goto(x,V)
turtle.write (coords)

#

turtle.down ()

x=0

y=100
coords=str (x)+", "+str (y)
turtle.goto (x,V)
turtle.write (coords)

#

turtle.up()

x=-150

y=0
coords=str(x)+","+str (y)
turtle.goto (x,V)
turtle.write (coords)

#

turtle.down ()

x=150

y=0

N.A.XaxaeB
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coords=str(x)+", "+str (y)
turtle.goto(x,V)
turtle.write (coords)

#
turtle._root.mainloop ()

.tk S o -«
0,100 130,100
=180,0 ] 180,
1o
170120

PucyHok 2. Cuuctema KOOpayHaT OKHa pUcoBaHus

34ecb CTpoka ¢ KOOpAMHaTaMu CPOopMIPYeTCs «B N106», NYTEM KOHKaTeHauun npeobpasoBaHHbIX B
CTPOKM 3HAYEHUIA KOOPAMHAT.

KapTuHka, nokasaHHasi Ha puc. 3, CpopMIpoBaHa HIKECTIEAYIOLIM KOLOM.

# —*— coding: utf-8 —*-
import turtle

#

turtle.reset ()
turtle.tracer (0)
turtle.width (2)

#

turtle.up ()

x=0

y=-100

turtle.goto(x,V)
turtle.fill (1)
turtle.color ("#£ffaal0"'")
turtle.down ()
turtle.circle (100)
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turtle.fill (0)
turtle.color ('black')
turtle.circle (100)
turtle.up()

#

x=—45

y=50

turtle.goto(x,V)
turtle.down ()
turtle.color ('#0000aa"')
turtle.fill (1)
turtle.circle(7)
turtle.up()
turtle.fill (0)

#

x=45

y=50

turtle.goto (x,V)
turtle.down ()
turtle.color ("#0000aa')
turtle.fill (1)
turtle.circle (7)
turtle.up ()
turtle.fill (0)

#

x=-55

y=-50

turtle.goto (x,V)
turtle.right (45)
turtle.width (3)
turtle.down ()
turtle.color ('#aa0000")
turtle.circle (80, 90)
turtle.up()

#

turtle.right (135)

x=0

y=50

turtle.goto (x,V)
turtle.width (2)
turtle.color ('black')
turtle.down ()
turtle.forward (100)

#
turtle._root.mainloop ()
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tk - O X

PucyHok 3. Mpumep chopMupoBaHis n3obpaxkeHust

Insi Toro, 4T06bl M306pa3nTL «yNbioKY», NOTPEOOBANOCL NOCNE NEPEMELLEHMUS «Nepa» B HaYabHYH
TOYKY Oyru (NeBylo) MOBepHyTb «nepo» Ha 45 rpamycoB. [leno B TOM, YTO M3HAYaNbHO HanpaBneHUEM
«Brepén» ons «nepa» sBNSIETCS HanpaBneHue BnpaBo (Kak nokasaHo Ha puc. 1). OKpyXHOCTM W ayru
PUCYIOTCS KaK KacaTe/lbHble K 3TOMY «BEKTOpY», HaYMHasiCb B TOYKE C TEKYLMMI KOOPAMHATAMMU «nepa».
MoatoMy anst «ynbibku» NoTpeboBanoch U3MeHUTL HanpaBeHe «BEKTOpa.

lanee, «nepo», nepBoHa4anbHO COPUEHTUPOBAHHOE Ha 45 rpadycoB BMpaBo Mocne MPOXOXAeHNs
nyrn B 90 rpafLycoB COOTBETCTBEHHO W3MEHWIO CBOE «HanpasneHue». [lo3toMy Ans nonyyveHus
BEPTUKANBHON IMHUM €70 eLwé NPULLNOChH «L0BEPHYTb».

MOXHO MO3KCMEPUMEHTUPOBATL C  PUCOBAHWEM [OMUKOB, «COJHbIUKA» U 6ONee CnoXHbIX
komnoauumin. OiHaKo st POPMMPOBAHIS CIOXKHBIX KPUBLIX (HanpuMep, rpacpukoB CPyHKLMIA) C MOMOLLbH
3T0r0 MOAynst MpUAETCS MHOrOKpaTHO BbIMOMHST KOMaHAy goto (x,y). B 3ToM nerko ybeoutbes
MOMbITaBLMCL HAPUCOBATb, HaMpUMep, rpacoik napabonbi.

3apaHua 1 ynpaxHeHus
1.Kak B npumepax kona, POPMUPYHOLLETO M30OPaXeEHUst Ha pUC. 2 U 3 MPUMEHUTL KOPTEXM?

2.Hanuwute kon Ons co3gaHust M30bpaxkeHust «OoMUKa» (KBagpaT Mo TPeyronbHukom) Oes
noabE&ma nepa npu YCnoBMM OLAHOKPATHOrO NEPEMELLEHINS MO KaXK 0N MHUN,

3.Paccuntaiite KoopAMHaTHl M HanMwWTe KOA4 ANS CO3A4aHUs U300PaXKeHMst «ConHua» (Kpyr U
PaCcXOASILMECS OT HErO OTPE3KM) TaK, YTOBbI «/y4n» HAYMHANNCh HA PACCTOSHIAW 2 TOUKM OT Kpyra (He MeHee
8-Mu nyyei).

4. Hanuwute KOA ANs MOCTPOEHUS rpacoika CTENEHHON COYHKLNM (y=A* x " B) C Ha4anoM KOOpAMHAT
B NIEBO HUXHEI YETBEPTU OKHA PUCOBaHNS Tak, YTOBbI KpuBasi IPOXOAMNA NPAKTUHECKI HYepes BCE OKHO.
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Nonb3oBarenbckue noanporpaMmbl U MonoenupoBaHue.
Bubnuorteka Tkinter.

Fopa3no Gonee cepb&3HbiMM BO3MOXHOCTSIMM, YeM 6ubnmnoteka turtle, B Python obnamaet
6ubnnoteka Tkinter. OTa Gubnuoteka npefHasHayeHa AN OpraHU3aumMn rpagonyecknx MHTepaeiicos
(GUI — Graphical User Interface) nporpamm Ha Python, Ho Gnarofapst Hanuunio aneMeHTa rpadoyeckoro
nHTEpcpenca (MK, Kak roBopsT, «BUOXKETa») canvas («XONCT») B Tkinter MOXHO WCMONb30BaTb
9NEMEHTbl BEKTOPHON rpacoukm — KpuBble, Ayrn, SNAWNCHI, NPSMOYrONbHIKM M Mp., a TakXe pucoBaTb
NpsIMble 1 KpUBbIE MO KOOPAMHATAM, pacCcynUTaHHbIM Mo POpPMy/aM.

PaCCMOTpVIM 3afa4qy MoCTPOEeHNA rpacplea HeKOT0p0|7I prHKLI,I/II/I Nno BblHUCNFEMbIM TO4YKaM C
NnoMolLb Tkinter.

Mockonbky Tkinter no3Bonset paboratb ¢ anemeHtamm GUI, co3paguMm OKHO 3afaHHOrO
pa3mepa, YCTaHOBMM [J1s1 HEro 3arofioBOK M LIBET (POHA «XO/CTa», a TakXe CHabauM OKHO NPOrpamMMHOIA
«KHOMKOW». Ha «xoncTe» onpeAenM CUCTEMY KOOPAMHAT N HApUCYEM «KOCUHYCOMIY>.

# —*— coding: utf-8 —*-
import Tkinter

import math

#

tk=Tkinter.Tk ()
tk.title("Sample")

#
button=Tkinter.Button (tk)
button["text"]="3axpuTb"

button["command"]=tk.quit
button.pack ()

#

canvas=Tkinter.Canvas (tk)
canvas ["height"]=360

canvas ["width"]1=480

canvas ["background"]="#eececeff"

canvas |["borderwidth"]=2
canvas.pack ()
#

canvas.create_text (20,10, text="20,10")
canvas.create_text (460,350, text="460,350")
#

points=1[]

ay=150

y0=150

x0=50

x1=470

dx=10
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#
for n in range (x0, x1,dx) :
y=y0-ay*math.cos (n*dx)
pp=(n,y)
points.append (pp)
#
canvas.create_line(points, fill="blue", smooth=1)
#
y_axe=[]
yy=(x0,0)
y_axe.append (yy)
yy=(x0,y0+ay)
y_axe.append(yy)
canvas.create_line(y_axe, fill="black",width=2)

#
x_axe=[]
xx=(x0,vy0)

X_axe.append (xx)

xx=(x1,y0)

X_axe.append (xx)
canvas.create_line(x_axe,fill="black",width=2)

#
tk.mainloop ()

MocMOoTpIM Ha pesynbTar (puc. 4), n pa3bepém TeKCT npuMepa.

Wtak, nepeble TpU CTPOKM NPOrpamMbl MOHSITHBI — YCTAHABNMBAETCS KOAOBasi CTpaHuLa M
noaknoyalotcs  Gubnuotekn. lockonbky B MpUMepe [OMKHbI  UCMONb30BATLCS TPUrOHOMETPUYECKME
CpyHKLMKM, HeobxoamuMa bubnmnoTteka mat h.

3ateM Co34aéTCs Tak Has3biBAEMOE «KOPHEBOE» OKHO — rOBOPSI Hay4HbIM Si3bIKOM, «3K3EeMM/Isip
NHTepdpeicHoro obbekTa Tk», KOTOPLIN NPeACTaBNSIET cOBOI NPOCTO OKHO 63 COAepXIUMOro.

3aTem )15 3TOr0 OKHa YCTaHaBNMBAETCS 3HAYEHIE CBOWCTBA t 1t 1e (CO3LaETCs 3aronoBok).

Jlanee Ha4yMHAeTCS 3anonHeHWe OKHA MHTEPPEiCHBIMU ObbekTamn («Buaxetamu» - widgets). B
NaHHOM MpuMepe ncnonbayetcst ABa 06bekTa — KHOMKa W «XoncT». [nsi pasmelleHnst obbekTa B OKHe
ncnonbayetcst PYHKUMS pack (), a MOpsiioK OBLEKTOB ONpedensieTcsl MopsiakoM BbIMONHEHWS 3TOM

CPYHKLMN.
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. Sample - O X

3AKpHTE |

1A
VY

460,550

PucyHok 4. OkHO Tkinter C KHOMKOW 1 rpagoukom

KHonka cospmaéres kak ak3emnnsp obbekta Button OuONMOTEKM Tkinter, CBS3aHHbIA C
«KOPHEBbLIM» OKHOM. [11151 KHOMKM MOXHO YCTaHOBMTb TEKCT HaANMCK (aTpubyT «text ») 1 CBSA3aTb KHOMKY C
BbINOSIHEHNEM KaKOIA-M60 KOMaH bl (CoyHKLMAW UK NPOLEAYPLI) C MOMOLLbI0 aTpubyTa «commandy.

B npuBenéHHOM MpuMepe KHOMKa CBsisaHa C KOMaHLOW 3aKpbiTWsi OKHA M MpekpalleHust paboThb
WHTEPNpPETaTopa, OOHAKO HWUYTO He MelaeT Takke 3aKpblBaTb OKHO HAero «MPUNOXeHUs» OBbIYHbIM
06pa3oM — C NOMOLLbIO CTAHLAPTHON KHOMKM 3aKPbITUSt OKHA B BEPXHEM NPaBOM YrTy.

[Mocne co3paHns n pa3melleHns KHOMKn CO3LaéTcs «xoncT». [Ing anemMenta canvas yKa3blBatoTCA
BbICOTA, WWPWHA, LBET GPOHA 1 OTCTYN OT rpaHuL, OKHa (TaKI/IM 06pa30M, OKHO rnony4aetcsa HeCKONbKo 60ﬂbLLIe,
YeM ONneMeHT canvas). P8.3Mepbl OKHa aBTOMAaTU4eCKn noacTpamBatoTCa TaKk, 4T0bbI  0bECneyNTL
pa3melleHne BCeX 3N1EMEHTOB.

Mocne pasmelleHne BWOXETA canvas B OKHE WCCNEAyeM CUCTEMY KoopauHat. [lockonbky
pa3mepbl OKHa y>Xe Hamu 3a[aHbl, MONe3HO onpenenuTb, rae HaxoAuTCs To4ka ¢ KoopAauHatamm (0, 0).
Kak BWOHO n3 MOMbITOK BbIBECTU 3Ha4yeHns KoopanHat C NOMOLLbIO QYHKLMN
canvas.create_text (), Ha4ano KoopAuHaT HaxoOUTCs B BEPXHEM NEBOM Yriy «XONCTa».

Tenepb, onpenennellnCb C KoopAnHaTamn, MOXXHO Bbl6paTb MacluTabHble KO3(PPULIMEHTHI N CABUTK
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1 CCHOPMIMPOBATL KOOPAMHATHI TOYEK [151 PUCOBAHIS KPUBOIA.

Ins PyHKUMM canvas.create_line () B Ka4ecTBe KOOpAMHAT TPebyeTcst CMNCOoK nap ToHek
(kopTexen) (x, y) . ITOT CNUCOK POPMUPYETCS B LIMKIIE C LWaroM dx.

Ons nuHAM  rpacpuka ycTaHaBNMBATCS LBET M PEXMM  CrMaXuBaHus. IT0  CrnaxueaHue
obecrneynBaeT HeKOTOPYK «MNaBHOCTb» KPWUBOW. Ecnn ero ybpatb, NuHMst ByAeT COCTOSTb M3 OTPE3KOB
npsiMbIX. Kpome Toro, 415 MHMIA MOXHO YCTaHaBNMBATb TONLMHY, KaK 3TO MOKA3aHO ISt «0Ceii KoopanHart».

MoaenunposaHue MaTeMaTU4YeCcknx oyHKLUN

MycTb Tpebyetcs MOCTPOUTL rpacouk CoyHKLMW, BUL KOTOPOM BbiOMpaeTcs W3 crncka. 3Aech
noTpebyetcs y>Xe MCNONb30BaHNE AONOMHUTENbHLIX UHTEPCPENCHBIX NEMEHTOB B1nbnnotekn Tkinter, a
TaKXe co3fjaHne COOCTBEHHbIX (MONb30BATENbCKMX) MPOLEAYP WAM CPYHKLMA ONst 0BnerdeHns NoHMMaHns
Koma.

PesynbTar peleHuns 3afaqm (BaprnaHT BHEWHErO BAA «MPUNOXEHIUS») NoKa3aH Ha puc. 5.

Bubop: 2 u=Ax"B — HapucoBaTb JEKPITE |
B y=Hx+EB
1 y=A+EBsx
2 y=Ax"E
3 U=RAxcos(Bx)

PucyHok 5. MocTpoeHie rpadpuka Ans GoyHKLK, BeiBpaemoii U3 crincka
Ins Bbibopa BMOA MaTeMaTMHeckol PYHKLMW WCTIONb3YETCS PacKpbiBalOWMIACS CMIUCOK, nocne
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BbIBOpa BUAA CPYHKLINAM 11 HAXKATWS HA KHOMKY «HaprcoBaTh» Ha «XONCTe» CXEMATUHECKI PUCyeTCs rpadouk
370N QPYHKLMKM. KHOMKa «3aKpbiTh» 3aKpbIBAET «MPUNOXEHNE>.

Tenepb NOCMOTPUM Ha KOJ, KOTOPbIA GOOPMUPYET TaKoe «MPUIOXEHIUe» .

# —*— coding: utf-8 —*-
import Tkinter
import math

#

# lMonmb3oBaTenbCKUE MPOIENY Pk

def

def

def

def

plot_x_axe (x0,y0,x1) :

x_axe=1[]

xx=(x0,vy0)

X_axe.append (xx)

xx=(x1,y0)

x_axe.append (xx)
canvas.create_line(x_axe,fill="black",width=2)

plot_vy_axe (x0,y0,yl):

y_axe=[]

yy=(x0,y1)

y_axe.append (yy)

yy=(x0,y0)

y_axe.append(yy)

canvas.create_line(y_axe, fill="black",width=2)

plot_funcO (x0,x1,dx,y0,yl):

x0i=int (x0)

x1li=int (x1)

y0i=int (yO0)

yli=int (y1l)

a=yl

b= (y0-y1l) / (x1-x0)

points=[]

for x in range (x0i, x11i,dx) :
y=int (a+b*x)
pp=(x,Y)
points.append (pp)

#

canvas.create_line(points, fill="blue", smooth=1)

plot_y_axe(x0i,y0i,yli)

plot_x_axe (x0i,y0i,x11i)

plot_funcl (x0,x1,dx,y0,y1l) :
x0i=int (x0)
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x1li=int (x1)

y0i=int (y0)

yli=int (y1l)

a=y0

b=y0-y1l

points=1[]

for x in range (x0i,x1i,dx) :
y=int (a-yli*b/x)
pp=(x,Y)
points.append (pp)

#

canvas.create_line (points, fill="blue", smooth=1)

plot_y_ axe (x0i,y0i,yli)

plot_x_axe(x0i,y0i,x1i)

def plot_func2 (x0,x1,dx,y0,vyl):
x0i=int (x0)
x1li=int (x1)
y0i=int (yO0)
yli=int (y1l)
a=(y0-yl)/ (15*x1)
b=1+((y0-yl)/(x1-x0))
points=[]
for x in range (x0i, x11i,dx) :
y=y0i-int (a* (x-x01i) **b)
pp=(x,Y)
points.append (pp)
#
canvas.create_line(points, fill="blue", smooth=1)
plot_y_axe(x0i,y0i,yli)
plot_x_axe (x0i,y0i,x11i)

def plot_func3(x0,x1,dx,vy0,yl):

x0i=int (x0)

xli=int (x1)

y0i=int (y0)

yli=int (y1)

ay=150

y0i=150

points=1[]

for x in range (x0i,x1i,dx) :
y=y0i-ay*math.cos (x*dx)
Pp=(xX,Y)
points.append (pp)
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canvas.create_line(points, fill="blue", smooth=1)
plot_y_axe(x0i,0,y0i+ay)
plot_x_axe (x0i,y0i,x11i)

def DrawGraph() :
fn=func.get ()
f=fn[0]
x0=50.0
y0=250.0
x1=450.0
y1=50.0
dx=10
#
if f=="0":
canvas.delete ("all")
plot_funcO (x0, x1,dx,y0,y1l)
elif f=="1":
canvas.delete ("all")
plot_funcl (x0,x1,dx,y0,y1l)
elif f=="2":
canvas.delete ("all")
plot_func2 (x0,x1,dx,y0,y1l)
else:
canvas.delete ("all")
plot_func3(x0,x1,dx,y0,y1l)
#
# OcHOBHad 4YacThb
tk=Tkinter.Tk ()
tk.title ("Sample")
# BepxHgd YaCThb OKHA CO CIIUMCKOM U KHOIKAMHU
menuframe=Tkinter.Frame (tk)
menuframe.pack ({"side":"top","fill":"x"})
# Hamonuchb Ongd CHOHCKa
1bl=Tkinter.Label (menuframe)
1bl["text"]="Bubop:"
1bl.pack ({"side":"left"})
# Huunuanuszanud ¥4 GOPMUPOBAHUA CIIHCKA
func=Tkinter.StringVar (tk)
func.set ('0 y=Ax+B"'")

#

fspis=Tkinter.OptionMenu (menuframe, func,
'0 y=Ax+B',
'l y=A+B/x"',
'2 y=Ax"B',

'3 y=A*cos (Bx)")

N.A.XaxaeB
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fspis.pack ({"side":"left"})

# Koomka yHOpaBIeHHd PUCOBAHUEM
btnOk=Tkinter.Button (menuframe)
btnOk ["text"]="HapucoBaTtp"
btnOk ["command" ]=DrawGraph
btnOk.pack ({"side":"left"})

# KHOTXa 3aKpPhITHY MIPUITOXEeHUd
button=Tkinter.Button (menuframe)
button["text"]="3akprTs"
button["command" ]=tk.quit
button.pack ({"side":"right"})
# O6macTh PHUCOBAHHUY (XOICT)
canvas=Tkinter.Canvas (tk)
canvas |["height"]=360

canvas ["width"]1=480

canvas ["background"]="#eeeceff"
canvas |["borderwidth"]=2
canvas.pack ({"side" :"bottom"})

tk.mainloop ()

OcHoBHast 4acTb Nporpammbl (MHTEPPENCHAS) HA4NHAETCS C MOMEHTa CO34aHUs KOPHEBOTO OKHA
(MHCTpYKUMA tk=Tkinter. Tk () ). B 3TOM OKHe pacnonaratoTcs ABa UHTEPEENCHBIX 3NeMeHTa — pamka
(Frame) K XoncT (canvas). Pamka SBNSETCS «KOHTEMHEPOM» AN OCTANbHBIX UHTEPAIENCHBIX 3NEMEHTOB
— TEKCTOBOW Hafanucyn (MeTku — Labe 1), packpblBaoLWerocs Crnncka Bapuanto (Opt ionMenu) U 4BYX
kHonok. Kak BWIHO, KHOMKA 3aKpbiTusi cTana O0ObLEeKTOM pamKi,, a He KOPHEBOTO OKHA, HO MO-MpeXHeMy
3aKpblBaet BCE OKHO.

JIns NonyyYeHNs HY>XXHOrO PacroNnOXEHUS 3NEMEHTOB METO, pack () WUCMONb3YeTCs C yKas3aHuem,
KaKk VMEHHO pasMellatb 9NEMEHTbl WHTepdpeiica (K KakoW CTOPOHE 3NEMEHTa-KOHTEMHEpa WX HYXHO
«PUKMMATB»).

EcTb HeKOTOpbIE TOHKOCTI B CO3AaHIN PackpbiBaOLIErocs cnmcka. [ns YCrnewHoro BbINOAHEHUs! 370
onepaumm HyXHO NpeBapuUTeNbHO COPMIUPOBATL CTPOKY (a TOUYHEe, 00bEeKT Tkinter.StringVar ())
N onpefenuTb ANs 3Toro 06bekTa 3HayeHne Mo YMONYaHMo (3TO 3HAYEHUE MOKA3LIBAETCS B TOMbKO YTO
3anyleHHOM MPUIOXEeHNM). 3aTeM B aneMeHTe OptionMenu () CMUCOK 3HA4eHWiA fononHsietcs. Mpu
BbIOOPE 3NneMeHTa Crincka U3MeHsIeTCst 3Ha4eHe MEHHO 3TOM CTPOKM W ANst AanbHeWwen paboTbl HyXHO ero
aHannanpoBatb, YTO 1 AenaeTcs B npoueaype DrawGraph () .

«BbluncnnTtensHas» 4actb, a MMEHHO, BCe MpOoLedypbl 1 GoyHKLMK, oBecrneynBatowme BblYUCIEHNS
KOOPAVHAT TOYEK 11 PUCOBAHME NINHWIA, BbIHECEHA B HAYANO TeKCTa Nporpammbl.

OnpeneneHne Kaxao nonb3oBaTeNbCKoM NPoLeaypbl UK GoYHKLMKM 00eCreynBaeTcs COCTaBHbIM
onepatopoM def. MOCKOMbKY CPYHKLMM 3aHUMAIOTCS TONMBKO PUCOBAHMEM, OHU HE BO3BPALLAIOT HUKAKNX
3HAYEHWN (T.e. pesynbTarthl BLIMOMHEHNS 3TUX (PYHKLMIA HE MPUCBANBAOTCS HUKAKUM NEPEMEHHBIM).
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Mpouenypa cOBCTBEHHO PUCOBAHUSI rpaduka DrawGraph () BbI3bIBAETCS MPK HAXATAN KHOMKM
«HapucoBatb», 1 IMS1 3TOI CPYHKLIN SBNSIETCS KOMAHLLOM, KOTOpasi COMOCTABNSIETCS KHOMKe.

dta npouedypa OepéT 3HaueHne M3 cnucka (METOA get ()), BblOMpaeT MepBbIA CUMBON
MONYYMBLLEIACS CTPOKM U B 3aBUCMMOCTM OT 3TOr0 CUMBONA BbI3biBAeT Apyrue npouedypsl U CoyHKUMN 4N
MOCTPOEHMSI KOHKPETHBIX FPacpUKOB C YCTaHOBNEHHBIMI MACILTAOHBIMIA KOIGAPULINEHTAM.

Mepen pucoBaHWEM CNELyIOWEro rpagouka MaTeMaTM4eckon CPyHKLUMN XONCT OYULLAETCS KOMaHLOM
canvas.delete ("all").

Ins  nocTpoeHust rpadouka Kaxkaol  COyHKUMW  BbIYUCNSIOTCS  COBCTBEHHbIE — MacluTabHble
KO3CPCPULIMEHTbI, MOITOMY MX BbIYMCNIEHNE BKIIOYEHO B KO COOTBETCTBYIOWEN NpoLeaypbl. Kpome Toro, ans
rpaduka HyXHbl LENble 3HAYeHWst KOOpAWMHAT, NO3TOMYy B KaXAOA MpoLedype  BbINOMHSITCS
COOTBETCTBYHOLINE NPE0bpa30BaHMs C NOMOLLBIO PYHKLNAN int ().

Ins kaxgoro rpacpuka TpebyeTcs HapucoBaTb OCK, M AEACTBUSI MO PUCOBAHMIO OCEl TakKXKe
BbIHECEHbI B OTAENbHbIE MPOLEAYpbI.

Takum O6p8.30M, OKa3bIBa€ETC4, HTO nporpamMmmy Hy>XHO 41UTaTb «C KOHLA», U NMucatb TOXeE.

MonpenupoBaHue hu3nyeckoro siBIeHUs: Teno, GpolueHHoe nopg
YF7IOM K FOPU3OHTY

Tenepb co3aaauM HeBonblioe NPUNoXeHe ANt MOAENMPOBAHIS ABUXEHIS Tena, GPOLEHHOTo Mo
YITIOM K ropi3oHTy. dusnyeckasi 3aaada OpMynmpyeTcs creaytowm obpasom:

Teno 6pOLLIEHO Mo, YrNOM O K FOPU3OHTY C HAaYanbHON BbICOTbI h ,=0 ¥ C Ha4a/bHoi CKOpOCTbIO v .

Onpefenutb BEAMYMHY Yyrna o, NpU  KOTOPOW [HanbHOCTb nonéra Tena OyneT  MakCUManbHONA.
ConpoTuBneHnem Bosayxa npeHebpeyb.

OcHoBHble 0603Ha4€eHMsI ANS PeLeHs 3aa4u NokasaHbl Ha puc. 6.

L
H

X(to) S X
PucyHok 6. O6o3HaueHust 45 3aa4m o Tene,
BPOLIEHHOM MOZ, YTIOM K FTOPU3OHTY

Hanuwem cpopMynbl, M0 KOTOpbIM ONPEAEnsioTcs KOOpAUHaThl Tefla x M y B 3aBUCMMOCTU OT
BPEMEHM.
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x(t)=v,,, t=v, cos(a)t (1)

y(t):veepm't:VO'Sin(O(>'t_g't2 (2)

BbipasiiB BpeMs Yepes KoopamHarty x (Ha OCHOBaHUM qoopMy/ibi 1)

= )

N NOACTaBWUB BhbIpaXeHwe AN BpemeHW B doopMmyny O/ KOOpAuHatel y, NONy4YuMm ypaBHEHue
TpaeKTopun v (x) :

2 g

y(x)=x-tg(ax) —x" (4)

2-v5-cos” ()

HOCKOHbe conpotMBneHne npwu OBMXKEHUW Tena OTCYTCTBYET, FOPU3OHTaNlbHas COCTaBnsAloLLas
CKOPOCTN W3MEHATLCA He 6y,ueT, a N3MeHeHune BepTI/IKa}'IbHOI7I COCTaBNSIOLLEN onpenenseTcsa BAUAHNEM
yCKOpeHu4 cBOBOIHOrO NaAEeHNsI.

v, (1) =V, cos(a) (5)

v, (1)=Vv, sin(x)— gt (6)

sepm

Bpemsi t , Yepes koTopoe GyAeT AOCTUTHYTA HauBbICWAS TOYKA TPAEKTOPUM, HAAEM U3 yCrIoBuS

A\ =U.
BEPT

8

MakcuManbHyio BbICOTY NoabEMa H HaWAEM U3 YpaBHEHUS BEPTUKANbHOTO ABUXEHUs (GhopMmyna 2)
B MOMEHT BPEMEHN t .
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(8)
MonHoe BPeMS Nonéta T 04eBULHO, paBHO 2t0, Nno3TOMy OasibHOCTb rnonéra S onpeaenim Kak

ve-sin (2-o)
S=v,, T=v,cos(x)2t,=———— (9)

20p 0
8

Bce ot cpopmynbl MOHALOBSTCS NSl BbIMUCIEHNS KOOPAWHAT TOYEK TPAeKTOpWM 1 NapameTpoB
TPaEeKTopUN NpY MOLENMPOBAHMM.

TekcT nporpamMbl ¢ NONb30BATENLCKIUMI MPOLIelypamil NPUBEAEH HUXeE.

# —*- coding: utf-8 —*-
# MomenupoBaHUe 3amauyu O Tele
# OpomeHHOM MOH YIIOM K TOPU3OHTY
#
import Tkinter
import math
#
def plot_x_axe (x0,y0,x1):
x_axe=[]
xx=(x0,vy0)
X_axe.append (xx)
xx=(x1,vy0)
X_axe.append (xx)
canvas.create_line(x_axe, fill="black",width=2)

#
def plot_y_axe(x0,y0,vy1l):
y_axe=[]
yy=(x0,y1)
y_axe.append (yy)
yy=(x0,y0)
y_axe.append (yy)
canvas.create_line(y_axe,fill="black",width=2)
#

def DrawGraph() :

# IonyuaeM U [IepecuuTbiBaeM IIapaMeTpbl
dta=sc.get ()
alpha=dta*math.pi/180
dtlbl=clist.get ()

# Ouumaem o6nacTb OId TeXcTa
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canvas.create_rectangle (x1i-90,y1i-50,x11+50,y1i+10,fill="4#eeee

£f£")
# Cuutaem g=10, v0 mombupaem, uTOBHl BCE& BIe3ano B canvas
g=10.0
v0=63
#
S=int ((v0**2) *math.sin (2*alpha) /qg)
H=int (((v0**2) * (math.sin (alpha))**2)/(2*qg))
#
points=1[]
for x in range (x0i,x11):
xxX=(x-x0)
y=(xx*math.tan (alpha)) - ((xx**2) *qg/
(2% (v0**2) * (math.cos (alpha) **2)))
#
if y > 0:
yy=int (y0-y)
else:
yy=y0i
#
rp=(%X,vVY)

points.append (pp)

# CobBcTBenno rpaduk

canvas.create_line (points, fill=dtlbl, smooth=1)

plot_x_axe (x0i,y0i,x11i)
# TapameTprl rpaduxka

dtext="lanvHocTb: "+str(S)

vtext="BricoTa: "+str (H)

dalnost=canvas.create_text (x1i-70,y11i-30, text=dtext, fill=dtlbl,
anchor="w")

vysota=canvas.create_text (x1i-70,y1i-10, text=vtext, fill=dtlbl, a
nchor="w")

# OcHOBHAY YacThb

tk=Tkinter.Tk ()

tk.title ("MonmenupoBauue nonéra")

# BepxHdgd YaCThb OKHA CO CIIUCKOM U KHOIKAMHU
menuframe=Tkinter.Frame (tk)

menuframe.pack ({"side":"top","fill":"x"})
# Hamonuchb Ond CHOHCKa

1bl=Tkinter.Label (menuframe)

1bl ["text"]="Bubop uBeTa:"

1bl.pack ({"side":"left"})
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# Huunuanuszanud ¥ GOpMUPOBAHMHE CIIHCKA
clist=Tkinter.StringVar (tk)
clist.set ('black')
#
cspis=Tkinter.OptionMenu (menuframe,clist,

'red',

'green’',

'blue',

'cyan',

'magenta’,

'purple’,

'black'")
cspis.pack ({"side":"left"})
# Koomkxa yHOpaBIeHHd PUCOBAHUEM
btnOk=Tkinter.Button (menuframe)
btnOk ["text"]="HapucoBaTtp"
btnOk ["command" ]=DrawGraph
btnOk.pack ({"side":"left"})
# KHOTXa 3aKpPhITHY MIPUITOXEeHUd
button=Tkinter.Button (menuframe)
button["text"]="3akprTs"
button["command" ]=tk.quit
button.pack ({"side":"right"})
#
# Hamomuch O MKANbl YITIOB
1bl2=Tkinter.Label (tk)
1bl2["text"]="Yron, rpanyce:"
1bl2.pack ({"side":"top"})
# llxana yrimnos
sc=Tkinter.Scale (tk, from_ =0, to=90, orient="horizontal")
sc.pack ({"side":"top","fill":"x"})
#
# O6macTh PUCOBAHHUY (XOICT)
canvas=Tkinter.Canvas (tk)
canvas |["height"]=360

canvas ["width"]1=480

canvas ["background"]="#eeeceff"
canvas |["borderwidth"]=2
canvas.pack ({"side" :"bottom"})
#

# YcTaHOBXKM OCe¥ KOOPIHUHAT
x0=50.0

y0=300.0

x1=450.0

y1=50.0
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#

x0i=int (x0)

x1li=int (x1)

y0i=int (y0)

yli=int (y1)

# Ocu XoOopOUHAT
plot_x_axe (x0i,y0i,x11i)
plot_y_ axe (x0i,y0i,yli)
#

tk.mainloop ()

PeaynbTar paboTbl ¢ MOZIENbI0 NOKa3aH Ha puc. 7.

HoaenuvpoeaHHe noaeTa

BuGop ueeta: magenta — Hapucogath 3aKpbITh |
¥ron, rpanychl:
70
HaneHoCTE: 255
Boicorta: 175

PI/ICYHOK 7. Mownck yrna ans nOCTUXeHnsa MakKCcUManbHOW anbHOCTI Ha MOAENN
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Peannsaunsi Mofienu MMeeT psiii 0cobeHHOCTed. Bo-nepBbiX, BEMMYMHA YCKOPEHWUs CBOOOAHOrO
nafeHus (g) npuHsiTa kak 10. Bo-BTOpbIX, MOAYNb HAYaNbHON CKOPOCTU BbiBpaH Tak, 4Tobbl Mpn MtobbIX
3Ha4eHNsIX yrna BCS TpaekTopus nonaaana B obnactb rpacouka. He coBCeM MpaBUibHO C TOYKW 3peHis
MPUHLMANG. pasAeneHnst MPOrpaMm 1 AaHHbIX YCTAHOBKA 3HAYEHWA ANsi g U v MPSMO B KOLE, HO Takoe

PELUeHIe 3Ha4NTENbHO YnpoLwaeT paboty ¢ MoAEeNbIo.

«[on3yHOK» Ha LWKane yCTaHOBKM YrNOB MOKa3blBaeT 3Ha4eHUs B rpajycax, a Ans npaBusbHbIX
BbIYUCNIEHWIA B TPUrOHOMETPUYECKIX CPYHKLIMSIX STW 3HAYEHIS HY)XHO NEPEBECTU B pafMaHbl.

BbicoTa M JanbHOCTb «Monéta» NUWyTCst ANS KaXkAOW TPaekTopun COOTBETCTBYHOWMM LIBETOM B
NPSIMOYroNbHUKE B BEPXHEM MpaBoM yrny. Lnsi KaxAoi Cnefylowen TPpaekTopun 3TOT MPSIMOYTONbHIK
pucyeTCst 3aHOBO 1 TEKCT NepenmchLIBaeTCsl.

B artoit rnaBe pacCMOTpeHbl HekoTopble 6a3oBble BO3MOXHOCTM OMOMMOTEKM Tkinter u
ncnonb3oBaHust Python mns cos3paHust mogmeneid. VHTepecytowmecst MoryT Haiitn 6onee noapobHyto
NHEpOPMAaLMIO Ha HEOOBbATHBLIX MpocTopax VHTepHeTa.

3apaun v ynpaxHeHus

1.0ns npumepa, NokasaHHOro Ha puc. 4 HaHeCUTe Ha OCW METKI 1 NPOCTaBbTe 3Ha4YeHUs B MacluTabe
rpacouka.

2. Hanvwmre npouenypbl (OOPMMPOBaHUS TEKCTOB yKa3aHus KOopAyHaT 45 npuMepa, nokasaHHoro
Ha pwuc. 2.

3.Hanuwmte npouemypbl AN HAHECEHUs METOK W BbiBOAA 3HAYEHWA MO FOPU3OHTANBbHON U
BEPTMKANbHON OCSM 15 MPUMEPa MOAENMPOBAHNS MATEMATUHECKIX GRYHKLIIA.

4.B mozenu Tena, 6pOLLIeHHOI'O nona yrnomM y ropu3oHty, HanuiinuTe npouenypbl BblBOoa METKN «TOHKK
nafeHns» 1 METKN MakCUMasbHOW BbICOTHI A5 KX OV TPaeKTopun.

5.Moaudpuunpyiite KOA4 AN «MOAENMPOBaHWS NONéTa» TaK, YTOBbl MOXHO ObiN0 WU3MEHSITH
HayanbHY0 CKOPOCTb, a rpacpuk aBTOMaTUHeCckn MaciuTabuposarncst B 06nacTu pucoBaHmsi.
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