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Peanu3auus nmeco4YHbIX 4acoB Ha A3bIKe NMporpammupoBanus Python

Kuzanoe Anmon Onezosuy
TIpuamypckuii cocyoapcmeennwiii ynusepcumem umeru Lllonom-Anetixema
Cmyoenm

AHHOTALIUA

B naHHOW cTaThe OMMCaH MPOLIECC MPUMUTHUBHBIX IMMECOYHBIX YACOB C PEAJIbHOU
¢uzukoili 00BEKTOB. [l CO3MaHUSI HCMONB3YETCS S3bIK MPOrpaMMHPOBAHUS
Python u ero cranmaptHas OuOimoreka. CoO3JMaHHOEC TMPHIOKCHHUE CITYKHUT
HarJISIAHBIM TTOSICHEHUEM KaK MOKHO B3aUMOJIEMCTBOBAaTh C OOBEKTAMU B paMKax
peaNbHBIX ABMKEHUN PU3NYECKUX 00BEKTOB.
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Implementing an hourglass in the Python programming language

Kizyanov Anton Olegovich
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Student

Abstract

This article describes the process of a primitive hourglass with real physics of
objects. For creation, the Python programming language and its standard library
are used. The created application serves as a visual explanation of how you can
interact with objects within the framework of real movements of physical objects.
Keywords: Python, animation

Ota mnporpaMmMa BH3yaluM3allid UMEET TpyObld (PU3WYECKUl JBUKOK,
KOTOPBI UMUTHUPYET TECOK, MAJAIONINI Yyepe3 MaJeHbKOE OTBEPCTHUE MECOYHBIX
yacoB. [lecok ckamnuBaeTcss B HW)KHEH TOJIOBUHE TIECOYHBIX YacoOB; 3aTeM
MIECOYHBIE YaChl IEPEBOPAYNUBAIOTCS, U MPOIIECC TTOBTOPSETCS.

Llenp wuccienoBaHusT — HaNUCaTh MPUIOKEHUE HWMUTALUU PaOOTHI
IIECOYHBIX YaCOB Ha SI3bIKe MporpaMmmupoBanus Python.

Panee stum Bompocom uHTepecoBanuch T.C. Muzses, H.B. byxunckas
pasBuBaiu Temy «Pa3paboTka pa3BUBarOIICH UTPHI HA S3BIKE TIPOTPAMMHUPOBAHUS
python» [1] B koTOpo#l omuchIBacTCs, 4TO B HacTosIee BpeMs s3bIKk Python
npuoOpeTaeT Bce OOJBIIYI0 TOMYJISPHOCTh 3a CYET YHHUBEPCATBbHOCTH CBOUX
(GYHKIIMOHAIBHBIX BO3MOXKHOCTEH. ODTOT S3BIK MOXKET MPUMEHSTHCS Kak s
paboThl ¢ 6a3aMH NTaHHBIX, TaK U Pa3padOTKU CAWTOB U JAPYTUX MPOTPAMMHBIX
MpPOAYKTOB. B maHHO# cTaThe pacCMOTPEH CIOCOO CO3/IaHMs PA3BUBAIOIIEH UTPHI
Ha s3bIKe TporpammupoBanusi Python ¢ ucnonp3zoBannem Oubamorexku Pygame.
J.®. Axmetraneesa, ['.P. I'anuackapoBa ¢ Ttemoit «Co3aaHue UrpbI-3MEUKU Ha
s3bIKE TIpOrpaMMuUpoBanus python "romep ect nmonuuku"» [2], a moapoOHee mpo
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TO KaK co31aTh C MoMmoulplo Oubnumoteku tkinter, urpy 3melKy Ha s3bIKe
nporpammupoBanus Python. Moit BeiOOp man Ha mepcoHa)ka ['omepa, KOTOPBIA
noejaeT MoH4YMKHU. B kauecTBe rosoBel 3MeH - rojioBa ['omepa, B KauecTBe 070K
- TOHYHMKHU, KOTOpbIE TakK JIIOOUT MepcoHax. B mporecce Urphl, ¢ KaxabIM
CBhEJICHHBIM ITOHYMKOM, MMEPCOHAXK YJIMHAETCS U CKOPOCTh UTPbl YBEINYNBAECTCA.
[lenp urpel - checTbkak MOXXHO Ooibine nmoHuukoB. C.A. Xaudenora, A.M.
VY3neHoBa onyOnukoBanu cTaTelo «3ydeHuit 6a30BbIX TOHATUH A3bIKa python Ha
npUMepe CO3JIaHus MpocTO HWrpel» [3] B craThe paccMOTpEHAa METOUKA
U3y4deHHUs: 0a30BBIX CTPYKTYp MOIYJSPHOTO si3bIKa mporpammupoBaHus Python,
TaKUX KaK: UHCTPYKLHMH, MOIYJHU, OJIOKH, oniepaTophl. M3yueHue uepes peuieHue
KOHKPETHBIX MPaKTUYECKUX 3ajad, KaKk MpaBmiio, Oosnee 3(pPeKTuBHO, MOITOMY
paccMaTpUBaEeTCsd HaMCAaHWE WIrpbl «Yrajgald uuciao». Kox maHHOM WIphl
COAEPKUT BCE BBILIEIIEPEUYHNCIIEHHBIE 0a3oBble HOHATHS S3bIKA
IIPOrpaMMHPOBAHMUS.

[Iporpamma MECOYHBIX YacOB peaju3yeT »>JIEMEHTapHBIM (U3NUEeCKUui
NBUXKOK. Dusmyeckuil ABMKOK — 3TO MPOrpaMMHOE OOecredeHue, KOTopoe
UMUTUPYET (GU3HYECKHE OOBEKThI, MaJalolUe IOJ JACWCTBHUEM TpaBUTALUH,
CTaJIKMBAIOILMECS APYl C APYIrOM M JBUXKYIIUECS B COOTBETCTBUU C 3aKOHAMHU
¢u3uku. Ouszndyeckue IBUKKHU, UCIOJIB3YIOTCS B BHACOUIPAX, KOMIBIOTEPHOM
aHUMallMM ¥ HAYYHBIX CUMyJsuuax. Kaxaas «ecurMHKa» MpOBEPSET, IyCTO JIH
MPOCTPAHCTBO TOJ HEW, U MEPEMEIIACTCd BHHU3, €CJIM 3TO TaKk. B mpoTMBHOM
CJIy4ae IPOBEPSET, MOKET JIM OHA IBUTaThCSl BHU3 U BJIEBO WJIM BHU3 U BIIPABO.

import random
import sys
import time

import bext

pause_span = 0.2
fall break 50
width end = 79
height end = 25
X =0

Y = 1

sand = chr(9617)
bar = chr(9608)
clock = set ()

for i in range (18, 37):
clock.add ((i, 1))
clock.add ((i, 23))

for i in range(l, 5):
clock.add ((18, 1))
clock.add ((36, 1))
clock.add((18, i + 19))
clock.add ((36, i + 19))

for i in range(
clock.add ((19 + i, 5 + 1)
clock.add((35 - i, 5 + 1)
clock.add ((25 - i, 13 + 1
clock.add((29 + i, 13 + 1
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init bar = set()
for y in range(8):
for x in range (19 + y, 36 - y):
init bar.add((x, y + 4))

def main() :
bext.fg('yellow')
bext.clear ()
bext.goto (0, 0)
print ('Ctrl-C to quit.', end="")
for wall in clock:
bext.goto(wall[X], wall[Y])
print (bar, end='")
while True:
allSand = list(init bar)
for sand in allSand:
bext.goto(sand[X], sand[Y])
print (sand, end='")

runHourglassSimulation (allSand)
def runHourglassSimulation (allSand):
while True:
random.shuffle (allSand)

sandMovedOnThisStep = False

for i, sand in enumerate (allSand) :

if sand[Y] == height end - 1:

continue
noSandBelow = (sand[X], sand[Y] + 1) not in allSand
noWallBelow = (sand[X], sand[Y] + 1) not in clock
canFallDown = noSandBelow and noWallBelow

if canFallDown:
bext.goto (sand[X],
print (' ', end='")
bext.goto(sand[X], sand[Y] + 1)
print (sand, end='")

sand[Y])

allSand[i] = (sand[X], sand[Y] + 1)
sandMovedOnThisStep = True

else:
belowLeft = (sand[X] - 1, sand[Y] + 1)

noSandBelowLeft = belowLeft not in allSand
noWallBelowLeft = belowLeft not in clock
left = (sand[X] - 1, sand[Y])

noWallLeft = left not in clock
notOnLeftEdge = sand[X] > O

canFallLeft = (noSandBelowLeft and noWallBelowLeft and
noWalllLeft and notOnLeftEdge)
belowRight = (sand[X] + 1, sand[Y] + 1)

noSandBelowRight = belowRight not in allSand

noWallBelowRight = belowRight not in clock

right = (sand[X] + 1, sand[Y])

noWallRight = right not in clock

notOnRightEdge = sand[X] < width end - 1

canFallRight = (noSandBelowRight and noWallBelowRight and
noWallRight and notOnRightEdge)

fallingDirection = None
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if canFalllLeft and not canFallRight:
fallingDirection = -1

elif not canFallleft and canFallRight:
fallingDirection = 1

elif canFallleft and canFallRight:
fallingDirection = random.choice( (-1, 1))

if random.random() * 100 <= fall break:
belowTwoLeft = (sand[X] - 2, sand[Y] + 1)
noSandBelowTwoLeft = belowTwoLeft not in allSand
noWallBelowTwoLeft = belowTwolLeft not in clock
notOnSecondToLeftEdge = sand[X] > 1
canFallTwolLeft = (
canFallLeft and noSandBelowTwoLeft and
noWallBelowTwoLeft and notOnSecondToLeftEdge)
belowTwoRight = (sand[X] + 2, sand[Y] + 1)
noSandBelowTwoRight = belowTwoRight not in allSand
noWallBelowTwoRight = belowTwoRight not in clock
notOnSecondToRightEdge = sand[X] < width end - 2
canFallTwoRight = (
canFallRight and noSandBelowTwoRight and
noWallBelowTwoRight and notOnSecondToRightEdge)
if canFallTwoLeft and not canFallTwoRight:

fallingDirection = -2
elif not canFallTwoleft and canFallTwoRight:
fallingDirection = 2
elif canFallTwolLeft and canFallTwoRight:
fallingDirection = random.choice( (-2, 2))
if fallingDirection == None:
continue

bext.goto (sand[X],
print (' ', end='")
bext.goto(sand[X] + fallingDirection, sand[Y] + 1)
print (sand, end='")

allSand[i] = (sand[X] + fallingDirection, sand[Y] + 1)

sandMovedOnThisStep = True

sand[Y])

sys.stdout.flush()
time.sleep (pause_span)
if not sandMovedOnThisStep:
time.sleep (2)
for sand in allSand:
bext.goto (sand[X],
print(' ', end='")
break

sand[Y])

if name == '_main_ ':
try:
main ()
except KeyboardInterrupt:
sys.exit ()

Pe3ynbraT paboThl KOJa MOKHO YBUJIETh HA pUCYHKE 1.



[Toctymar. 2022. Nol ISSN 2414-4487

Puc. 1 Cumynsnusa nagarouiero rnecka

BriBona

B sr1oit cTaThe OBLIO MPUBEAEHO OINMCAHUE MPUIOKEHUS, UMUTHUPYIOIIETO
peabHyI0 (PU3NKY OOBEKTOB Ha NpPHUMEpPE IMECOYHBIX 4acoB. bmaromaps stomy
NPUJIOKEHUI0O  MOXHO  pa3oOparbcsi B paboTe aHUMAlMU Ha  SI3BIKE
nporpaMMupoBanus Pythonu coznanuu cumyssiuu 00bEKTOB.
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