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Peanu3auusi BUPTYAJbHOI0 AKBAPUYMAa HA SI3bIKE MPOIPAMMHUPOBAHUA
Python

Kuzanoe Anmon Onezosuy
THpuamypckuii cocyoapcmeennwiii yuusepcumem umenu Lllonom-Anetixema
Cmyoenm

AHHOTALIUA

B naHHOM cTaTthe ONKMCaH NPOLECC CO3JaHUS BUPTYAIBHOTO aKBapuyma C
BUPTYAJIBHBIMU pblOaMu. {1 co3MaHus MCIOIB3YETCS S3BIK MPOrpaMMHPOBAHUS
Python. Co3nanHoe NpHIIOKEHUE CIY)KUT HAIJISIIHBIM IMOSICHCHHEM KaK MOJKHO
cOo3/7aTh aHUMAIIUIO C 3aJIJaHHOM JIOTUKOM.
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Implementing a virtual aquarium in the Python programming language
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Abstract

This article describes the process of creating a virtual aquarium with virtual fish.
For creation, the programming language Python is used. The created application
serves as a visual explanation of how you can create an animation with a given
logic.
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Buptyanbabie ppIOKM B BUPTYJIbHOM aKBapuyMe C My3bIphKaMH BO3yXa U
BojopocisaMu. Kaxapli pa3, Korjga 3amyCKaroT INpOorpaMmy, OHa CIy4alHbIM
00pa3oM reHepupyeT pbiOy, UCIIONb3Ys pa3Hble TUIIBI U I[BETA PHIO.

lenp wuccnemoBaHusi —  HamMcaTh NOPUIOKEHUE, UMHUTHPYIOLIEE
BUPTYaJIbHBIX PbIO B BHUPTYaJIbHOM aKBapuyMmMe Ha S3bIKE MPOTPaMMHUPOBAHUS
Python.

Panee stum Bompocom uHTepecoBanuck M.M. benontoOGckuii pa3BuBani
TeMy «Bo3MOXXHOCTH MOAyJs pygame si3blka HporpamMmMupoBaHusi python mis
netei» [1] B koTopoii paccMaTpuBaroTCs O0COOCHHOCTH Moayiiss Pygame s3bika
nporpammupoBanusi Python. PaccmarpuBaemsbiii Moaynb mpeaHa3HAueH IS
CO3JJaHUSI WTP U TO3BOJISIET BHIPAOOTATh HABBIKM TI0O OCHOBAM CO3JIaHMS UTP.
[IpoBeneH aHanu3 OCHOBHBIX KOMaH[, BO3MOYKHOCTEW W IMEPCIEKTUB JAHHOIO
Moayisi. OH OTIIMYHO HNOJOUIET JJIsl IETEH, KOTOPhIE 3HAKOMSTCS CO CTPYKTYpOM
mporpaMMHpOBaHusl KommbloTepHbIX urp. A.M. IletpoB, O.A. JloGactoBa ¢
temoii «IIporpammupoBanue Ha python» [2], a moapoOHee MPO BO3MOKHOCTh
s3pika  Python OpicTpo paspabaTeiBaTh MpPOTPaMMbl  Pa3IUYHOTO  YPOBHSA
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cnoxHocTU. B paboTe paccmoTpen npuMep HamucaHus Urpbl « OTragail 4ucio» B
cpene IDLE. IlpuBenensl anropuT™m, KojJ Ha s3bike Python u pesymnbrar
BbINoJIHEHUA nporpaMmbl. A.I'. Cunenko omy6nukoBan craThio «lcnonas3oBanue
UTPOBBIX cped i OOy4deHHs TporpaMMupoBaHuio» [3] B craThe
JEMOHCTPUPYETCSI MCIOJIb30BAHUE IMOAXOJAOB, CBSI3aHHBIX C TelMHpUKanuen
ABJSIIOTCSL  OJHUM W3 IIEPCIIEKTUBHBIX HANPABICHUN pa3BUTHS METOILUKH
npenojaBaHus HMHGOpMaTUKU. B OocCHOBE Takoro mnojaxona JeXaT MPUHIUIIBI
UTPOBOM MEXAaHWKH W BO3MOYKHOCTEH BUPTYaJIbHOTO MHpa B paMKax HUIPHI I10
ONpPEJIEIECHHOMY CLEHapuio. B cTaThe paccMOTpPEHbl OCHOBHBIE HOAXOABI IS
CO3JaHMSI HMTPOBOTO MHpa U OOY4YeHHS C TOMOIIbI0 U3YYCHHS S3bIKA
nporpaMmupoBanus Python ocCHOBHBIX BO3MOXKHOCTEH IJisl €ro uccineaoBanus. B
KauecTBe MpUMepa MPHUBEICHBI OCHOBBI pabOTHI B UTPOBOM Mupe Minecraft u
AJIEMEHTHI O0y4YeHUs1 MPOTPaMMHUPOBaHUIO Ha si3bike Python.

import random
import sys
import time

import bext

span, peak = bext.size()

span -= 1
num_ seaweed = 2
num_chum = 10
num ballon = 1
fps = 30
fish category = [{'right': ['><>'], 'left': ['<>}']}, {'right': ['>||>'],
'left': ['<|I<']},

{'right': ['>))>'], 'left': ['<[[<']}, {'right': ['>]|]|o"',
">|."1, 'left': ['olI<', ".|I<"']},

{'right': ['>))o', '>)).'], '"left': ['o[[<', '".[[<'1},
{'right': ['>-==>"'], 'left': ['<==<'"]},

{'right': [r'>\\>'], 'left': ['<//<']}, {'right':
['><)))*>'], 'left': ['<*(((><']},

{'right': ['}-[[[*>'], 'left': ['<*]]]-{']}, {'right': [']-
<)))b>'], 'left': ['<A(((>-[']},

{'right': ['><XXX*>'], 'left': ['<*XXX><']},

{'right': ['_.-._.=-"=>", '".—-. _.=.=>", -, -, A=>', -

A>T,

B "left': ['<=A-._.-._', '<=A.-._.-.', '<sA_-L -0, =R -

high len fish = 10
left end = 0
right end =
top end = 0
bottom end = peak - 2

span - 1 - high len fish

def main() :
global chums, ballons, sparkles, seaweeds, stride
bext.bg('black')
bext.clear ()
chums = []

for i in range (num_chum) :
chums.append (generateFish ())
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ballons = []
for i in range (num ballon):

ballons.append (random.randint (left end, right end))
sparkles = []

seaweeds = []
for i in range (num seaweed) :
kelpx = random.randint (left end, right end)

kelp = {'x': kelpx, 'segments': []}
for i in range(random.randint (6, peak - 1)):
kelp['segments'] .append (random.choice (['(', ')"'1))

seaweeds.append (kelp)

stride = 1

while True:
simulateAquarium()
drawAquarium()
time.sleep(l / fps)
clearAquarium ()
stride += 1

def getRandomColor () :
return random.choice(('black', 'red', 'green', 'yellow',6K 'blue',
'purple', 'cyan', 'white'))

def generateFish():
fishType = random.choice (fish category)
colorPattern = random.choice(('random', 'head-tail', 'single'))
fishLength = len(fishType['right'][0])
if colorPattern == 'random':
colors = []

for i in range(fishLength):
colors.append (getRandomColor ())

if colorPattern == 'single' or colorPattern == 'head-tail':
colors = [getRandomColor ()] * fishLength
if colorPattern == 'head-tail':

headTailColor = getRandomColor ()

colors[0] = headTailColor
colors[-1] = headTailColor
fish = {'right': fishType['right'], 'left': fishType['left'], 'colors':
colors, 'hSpeed': random.randint(l, 6),
'vSpeed': random.randint (5, 15), 'timeToHDirChange':
random.randint (10, 60),
'timeToVDirChange': random.randint (2, 20), 'goingRight':

random.choice ([True, False]),
'goingDown': random.choice ([True, False])}

fish['x'] = random.randint (0, span - 1 - high len fish)
fish['y'] = random.randint (0, peak - 2)

return fish

def simulateAquarium() :
global chums, ballons, sparkles, KELP, stride
for fish in chums:
if stride $ fish['hSpeed'] == 0:
if fish['goingRight']:
if fish['x'] != right end:
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fish['x'] += 1
else:
fish['goingRight'] = False
fish['colors'].reverse()
else:
if fish['x'] != left end:
fish[{'x'] -=1
else:
fish['goingRight'] = True
fish['colors'].reverse()
fish['timeToHDirChange'] -= 1
if fish['timeToHDirChange'] ==
fish['timeToHDirChange'] = random.randint (10, 60)
fish['goingRight'] = not fish['goingRight']

if stride % fish['vSpeed'] == 0:
if fish['goingDown']:
if fish['y'] != bottom end:
fish['y'] +=1
else:
fish['goingDown'] = False
else:
if fish['y'] != top_end:
fish['y'] -= 1
else:
fish['goingDown'] = True

fish['timeToVDirChange'] -=

if fish['timeToVDirChange'] == 0:
fish['timeToVDirChange'] = random.randint (2, 20)
fish['goingDown'] = not fish['goingDown']

1

for bubbler in ballons:
if random.randint (1, 5) ==
sparkles.append({'x': bubbler, 'y': peak - 2})

for bubble in sparkles:

diceRoll = random.randint (1, 6)

if (diceRoll == 1) and (bubble['x'] != left end):
bubble['x'] -= 1

elif (diceRoll == 2) and (bubble['x'] != right end):
bubble['x'] += 1

bubble['y'] -= 1

for i in range(len(sparkles) - 1, -1, -1):
if sparkles[i]['y'] == top_end:

del sparkles|[i]

for kelp in seaweeds:
for i, kelpSegment in enumerate (kelp['segments']):

if random.randint (1, 20) == 1:
if kelpSegment == '(':
kelp['segments'] [i] = ")
elif kelpSegment == ") ':

kelp['segments'] [i]

Il
—

def drawAquarium() :
global chums, ballons, sparkles, KELP, stride
bext.fg('white')
bext.goto (0, 0)
bext.fg('white')
for bubble in sparkles:
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bext.goto (bubble['x'"'], bubble['y'])
print (random.choice(('o', '0"')), end='"")

for fish in chums:
bext.goto(fish['x'], fish['y'])
if fish['goingRight']:
fishText = fish['right'][stride % len(fish['right'])]
else:
fishText = fish['left'][stride % len(fish['left'])]
for i, fishPart in enumerate (fishText) :
bext.fg(fish['colors'] [i])
print (fishPart, end='")

bext.fg('green')
for kelp in seaweeds:
for i, kelpSegment in enumerate (kelp['segments']):
if kelpSegment == '(':
bext.goto(kelp['x'], bottom end - 1)
elif kelpSegment == ') ':
bext.goto (kelp['x"'] + 1, bottom end - i)
print (kelpSegment, end="'")

bext.fg('yellow')

bext.goto (0, peak - 1)
print (chr (9617) * (span - 1), end='")
sys.stdout.flush ()

def clearAquarium() :
global chums, ballons, sparkles, KELP
for bubble in sparkles:
bext.goto (bubble['x'], bubble['y'])
print (' ', end="")

for fish in chums:
bext.goto (fish['x'], fish['y'])
print (" ' * len(fish['left'][0]), end="'")

for kelp in seaweeds:
for i, kelpSegment in enumerate (kelp['segments']) :
bext.goto(kelp['x'], peak - 2 - 1)
print (' ', end="")

sys.stdout.flush()

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

Pe3ynbTar 3amycka Koja BbIIIE MOXHO YBUJIETh HA PUCYHKE 1.
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Puc. 1 AxBapuym Ha Python

Briog

B 3T0li cTatbe ObUT peanu30BaH BUPTYaJbHBIM akBapuyM C BUPTYaJlbHBIMH
peiObamu. IIpunoxkeHue NO3BOJIIET OECKOHEYHO CMOTPETh 3a  JKU3HBIO
BUPTYAJIbHBIX pbI0 M UX MOBeIeHUEM. biaromaps 3TOMy NPHIOKEHUIO MOXXHO
pa3zo0paTbcs B IOCTPOCHUH AaHUMAIMU B TPOCTOM KOHCOJIBHOM OKHE.
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