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sOsls s tcddydflz: dd tBcOBOISr 9 O ls W slsc
jter . [hdBSCd otLded$ O Is, Is. €. ZzO JjJ tOB®lsts
ster , Isj Bzjddgztc&EmnNad ¢d d Is. H.
ftesj SIsy HOdddO}" AjdsPiiz] G Cls tcOrBEG SIKEEZ ¢
sB Iz, sdz fsdkzkyOjls dzj BGlWistcdzOlsdtotso Odadzlzt W &
BOIr 90jls, fjwjasRdlayog bydic®Od3 dzORtsHdIs 09 lsts
dzv 2O JEIHEOzde'r EtcOdzd wL " ¢ Pyt hon, BdBdZdtlj ¢
dtslsj €O H dzw fMtsL HOded W MlsOlsdyd M dn, O dzd of
OdzdL Oyd?2 &zO@ Python.). Pytesseract ( ddzmls
sdzse ( OCR) HdzZv pyt hon. O lsg My Cig®OMY B8 MR [
e Oy § dzd J .
sO0¢dJ d dzmistclz d3j dzls dzlz 3 dz’ H dzw tcOMmf sL dzOo Od
sBl jCIstse dzO0O dL eota@yjjifdustsbldadOO YO dL B dzOMisd ¢
L tod ded v, ClsstcOY tjNhOjlsMw tcOL dz" &3 f SH A SH-OB],
ZOWLW'Oj d&3" a, Mo jtlstsyds n dzgj 2tetsdzdz' = MJlsj2. 1 0B dkz
Vslsts o9 Cobtstets?2 oflstcj yojlsmw dmeésdr 2 i jJCIs, dzt
sBl jCltse ddzd WtsdzO. ClsO tOLdtsodHdtsMis! L OHOY dzO
{fbduimssy Q@my B O & Grelzgf o Cdz¥ yOjls o MjiB!
sjSCMssotses MsHjteydhBsets dz0O L tsBtOy jdzdwvr d 4 tej
sj ¢ fMmis, Coslbtster 2 Ctdi3f! s lsjtc dBsyjls dzjeCts ftsdwlis! .
mMeodzdkzj smMw d OdOdzdL qtlkzj Isfmw, Ylstse " j dd.H j Hezts fif dzgf
dHl dzsd¥dSO0oydd Mmdde sdz {1 toj =eaHA@LtdAsjolsChpizdz” @  dBQ € dhdrdzts
HsBdIs! MW dzg0@ MO Hjdzj ? | dzv dzgOMm Isj CfMls dzO dL B
sB dzOtclzy d o Ols fd 3o s dz d ydlkols: Isji € Mmlis, dzts H dzw
RLEBBtOY J dzpjzOMdg® Oded sz jIsmw, O IsjSCMmls d cteOWduj M¢
tcOmMstcsots] dJLE&EBEORF fzd Jificy HPBIOP ,d&zv jIs MsB 52 dBOIstcd
Bjdz' m Ibtyyj¢. 1Ojd3 dqLsBtOy jdzd) HtejHOOtedIlsy dz! dz
CdelsteOMls toj ¢ zdzd tolz ¥ Is My ts Yoz Is ff s of rtetsjiydedigm O . RLSBtc
tcOL HJ dzj dzs dzO L tsdz’ dHJj dsdW¥dydtelzs h dj ddzls j tej Mk
ZOrBHWISMY dJLtBKOY jddwY ddzd Isj SMmls, d 1 Iss §fsdkscO
[ BdzOMIsd, MHjtyO0hdj Isj¢Mmls, Isjtfjtc! Bge z1s B
Mdwke sdzr , d bjfjte! JsceOBBds) tBJMfjydddj d
fsdigsh ' 8 MtcOodzgj dgdW¥ d tOL dzdyder » Odze tsted Is B9 ls s B dzO
sjSCMmls dzO dLtsBOY jdadd, SCwbttets] dzOd3 HOdts. 1 tetsyy
Bsy JIs f slstcj B ts9 Blg ‘dfyvinls sotxiz] MQ dztseo j € O H dzw dmyf tcOo
L dzj 3 delstseo, Ctslstster | dzgj B' dzd tSlsmMCOdzdtctso Odzr O
Opencv-pyt hon (BdBdZdtslsj SO OdzectstcdIs ditso Ctsdzf + v I
dLBBtOY jJdd?2 d vydmdzj dzgdz' = Odzetstedlsdise BN 6B dz
l jtoo " d3 Hj @By JBMB B Az s5lsj S22 OpenCV M ftedoawtL €O
d3d dzd HY J O OS]  sBOdPydzholf cesydIsOls! d tltsBOLdIs
f sd3tshOpenCV, BdBdZdslsj SO fHHjteydoOjls lsmdzj ¥ d o Odzd
sBl jCilsOsts ftesyjmMm ftj HJ dededw He3 M) cstizlgy j B
fpdzj Hse Oded™ L O dedd3 M Isjyddedjd3 otej &g dzd o f tsfadzj Ht
Meanshiftw o dzw j Isfpw tsHdzed d3 dL dwdescdr Odzestedlsdise slIs ydz]
OpenCV. 1 tmMStsdzr S " o' fsdzdg” j d3 tsB dzgOtolzy j dzdfi - s o d
BEZH,jIs L OC dz yOls! fMmw ) f sdzz yJj ded d dHJ Odz! degse s o
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9dH]JBSCOHter ) dzOHdzj Y Oh ddsd tsB dzOtclzy jdedw dsd. [ tcOlI
Odkzctsted fdg@s s Litdz sOIs] B"™ &z &zOf dMOdz € sH.
# pip install matplotlib pytesseract opencv-python
import matplotlib.pyplot as plt
import pytesseract
import cv2
def open_img(img_path):
carplate_img = cv2.imread(img_path)
carplate_img = cv2.cvtColor(carplate_img, cv2.COLOR_BGR2RGB)
plt.axis(@ffd
plt.imshow(carplate_img)
return carplate_img
def carplate_extract(image, carplate_haar_cascade):
carplate_rects = carplate_haar_cascade.detectMultiScale(
image, scaleFactor=1.1, minNeighbors=5)
for x, y, w, hin carplate_rects:
carplate_img = image[y+15:y+h-10, x+15:x+w-20]
return carplate_img
def enlarge_img(image, scale_percent):
width = int(image.shape[1] * scale_percent / 100)
height = int(image.shape[0] * scale_percent / 100)
dim = (width, height)
plt.axis(@ffQ
resized_image = cv2.resize(image, dim, interpolation=cv2.INTER_AREA)
return resized_image
def main():
carplate_img_rgb = open_img(r@ars\4.jpg9
carplate_haar_cascade = cv2.CascadeClassifier(
rdhaar_cascades\haarcascade_russian_plate_number.xml§
carplate_extract_img = carplate_extract(
carplate_img_rgb, carplate_haar_cascade)
carplate_extract_img = enlarge_img(carplate_extract_img, 150)
plt.imshow(carplate_extract_img)
# plt.show()
carplate_extract_img_gray = cv2.cvtColor(
carplate_extract_img, cv2.COLOR_RGB2GRAY)
plt.axis(@ffQ
plt.imshow(carplate_extract_img_gray, cmap=@rayd
plt.show()
print(§ ts d3jO® Isdpytesseract.image_to_string(
carplate_extract_img_gray,
config=6 psm 6 1Toem 3ic
tessedit_char_whitelist=ABCDEFGHIJKLMNOPQRSTUVWXYZ01234567899

)
if _name__ ==0 main__0
main()
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sBl jCIstse o MmMtstslse jlsmlsadd M L OHOdzdzr &5 Ctodlsjtedw
sBil jJCIstse d Hte.

[MtsB 5] ki Mists ) U S L Odzed B3O Is ddzls j dzdzj C sz
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&zZzOL " 9 O dq3ts§ SCdets MEOdzdtetso Odzed W ) O LOIjdz ftodd
f sdztsy § dzd ¥ .

gdMmilsj &30 s g z ygj rdaj@tc O dzOdB tsdzj J L dzptddzgs Ris! §f to
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L(x,y) = I(x,y) T L(x-1,y-1) + L(x,y-1) + L(x-1,y) (3)
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F=X-Y, (4)
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ltedL dz2OCd MmMOOO® HOB IS gl e O VWdQ@pnkdj s
Msslse j IsMise j dzdzts
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g jIs Btsdzj j hdtesCd?2 MfjSlste BdBAZItSIS) ¢, Cslstste
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dmf sdz! L s9 Ols! h OB dzsdzr CtsHO.
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L Ok dz, Yylsts otLddCOjls dgjbkzusBMmMlseots © MmMewrd M Is
tcOBtslsOl! M MW ddes tcOL O jtedzkls' 5 S desdz, yYlsts
CoBf ' s Isjte@. 1 iltsdiz Br dzs tojh jdes ftetsdL e jfMmlsd o3
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ljtojrasHdd ¢ fftoesctcOBBzdtotso Odeds ff dzOIsr .
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from tkinter import =*
from tkinter import ttk
from PIL import Image, ImageTk
import cv2
import time
t dMzdSICsHE dz yjdzdd BdBdZdqtSIS | €

eye_cascade = cv2.CascadeClassifier('haarcascade_eye.xml')
eyeHeight =

timeEye = 0

timeEyeProshlo = 0

eyeAlarm = 0

startDetect = 0

tdmizdef B 2 0 dzj dedd ¢ J e d3j dedz’ =

def buttonSetHeight_click():
global eyeHeight
good, img = camera.read()
img = cv2.cvtColor(img, cv2.COLOR_BGR2RGB)
img_gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
eye = eye_cascade.detectMultiScale(img_gray, scaleFactor 1.2, minNeighbors: 28)
for x, y, shirina, visota in eye:
eyeHeight = y

t dMzdisAz BC ydw HdizY L OHOddW"W § Stetse O ¢ 51
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def getRectangleText(text, 8, 6, R, ing):

# N0NyYIEN pa3nepsl TexcTa

textiidth, textHeight = cv2.getTextSize(text, cv2.FONT_HERSHEY_COMPLEX, fonScale: 0.7, thickness: 1)

# pUCyen MPANOUZONSHUK BOKDUZ TEKCTA U NUUEN CON TeKCT

ev2.rectangle(ing, (10, ing.shapel0] - 40), (50 + texthidth[0], ing.shapel0] - 10, color=(8, G, R), thickness=-1)
ov2.putText(ing, str(text), o (20, ing.shape[d] - 20, cu2.FONT_HERSHEY_COMPLEX, fontScele: 0.7, color (295, 255, 253), thickness: 1)

Mz dasAz S yd™ Hd&Y MSLHOdIY §Wdskesd d

1 tod dztsy § dzd §

def show_frame():
global timeEye
global timeEyeProshlo
global eyeAlarm
good, img = camera.read()

if startDetect:
img_gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
eye = eye_cascade.detectMultiScale(img_gray, scaleFactor: 1.2, minNeighbors: 20)
for x, y, shirina, visota in eye:
timeEyeProshlo = time.perf_counter()
print(y - eyeHeight)
if (y - eyeHeight) > 30:

eyeAlarm = 1

cv2.rectangle(img, (x, y), (x + shirina, y + visota), color=(8, @, 255), thickness=2)
else:

eyeAlarm = 0

cv2.rectangle(img, (x, y), (x + shirina, y + visota), color=(0, 255, ©), thickness=2)

timeEye = time.perf_counter() - timeEyeProshlo
if (timeEye < 2.8):
if (eyeAlarm == 0):
getRectangleText( text "To CMOMWbL pOBHO, Monofjew!®, B: 83
sendSerial("good")

G: 242, R:91, img)

else:
getRectangleText( text: "Ckopee cAfgb poBHee!®, B: 91, G: 91, R: 247, img)
sendSerial("bad")
else:
getRectangleText( tex: "He sumy Teba :(", B: 234, G: 178, R: 34, img)
sendSerial("search®)

img = cv2.cvtColor(img, cv2.COLOR_BGR2RGB)

# npeofpasosaHue kadpa

img = Image.fromarray(img)
# OTKpeTUE Kadpa
imgtk = ImageTk.PhotoImage(image=img)

# BeiBod Kadpa B OKHe
cameraWindow.imgtk = imgtk
cameraWindow.configure(image=imgtk)

# NOBTOPHHI BH30E GyHKUUU (MC)

cameraWindow.after( ms: 10, show_frame)

t d Mk daisA z de& glepw_frame()

1 tod dztsy § dzd §
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window = Tk() # co3daTb enasHoe OKHO
window.wn_title("Ckaxep ocankin")

cameraWindow = Label(window)
cameraWindow.grid(row=0, column=0)

buttonSetHeight = Button(text="3anate nopor®, width=13, height=1, background="£22b2ea", foreground="#fff", command=buttonSetHeight_click)
buttonSetHeight.place(x=300, y=15)

buttonSetHeight = Button(text="3anyck/OcTaHoska", width=15, height=1, background="#EA2320", foreground="#fff", command=buttonStartDetect_Click)
buttonSetHeight.place(x=3060, y=45)

show_frame()
window.mainloop() # sanycTuts uHTEpdElC

{ Mz dasE sl Oded ) 56 &0 §esdtcOdd

{ dMk dasiCdz2h dzj § EMbtes2 Miss ts

1 ted dztsy § dad J
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def serialSelected(event):
global vart
portNo = comboboxSerial.get()
vart = serial.Serial(portNo, 9680)

def sendSerial(mes):
if vart:
result = '$" + str(mes) + ';
cmd = (bytes(str(resuvlt), ‘uvtf-8'))
vart.write(cmd)

def buttonSendComand_click():
sendSerial(entryCommand.get())
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fMdzj Hize b dj dzj HsMIsOIsC d: e tOEa2d yj tdzz O s M JEBOIs § tot
stcj dzO j o7 dBsckls tsno Ol 9 Ol! Istsdz' S5 tsftej HJ dzj dadz
HsMisOlssydes HdzW f sdzdetsyj dzdetsets sBRZYJj dedw; slsMmizlsmis
sOCdr ftosctcOdRRdz daj ftsLoatsdw jls Eyoh d By e M@ mw
e ddzy toj Odz? detsets o toj d3d dad ; S6tcOded Y j dedats s o Ote
Bsckzls MCdtsdwis: Mw ¢ dMfsdz L s Otethy ZBB IO BB s
sctcOddudls! dn o0ttdOlsdedesls: o weBbkyjddd; tcttOC
f tetsc tc Gatgmyr 20y jdgisc zls BT Is! wEteOdegdyj de' o Mmoeatsdrm o tsL
ofj OMEjSlk' HoscttOBBdteso Odzdw. )} 5 stskz o 5§ tets
Stcj dzOY jtetseo Hdzw ftsHeBLBaCd ¢ [ ¢ bteijBlkjls HEtsttOB

L sEL Oftej HY SdZOE O] B, dz@iEt Miz] ©OEa P tc
fsy jsffcsedtslssoaCj ¢ 18 LOHOdd® fjtots?2 yofmisd

O MO2LOS dzj MS B
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Ajd' ©OBELHOA]] ! djtlstcRipdieacts Hisy | dE@>H jciss & o

¢ [4C 6 WdLdS) &O sShktcOBtlsSk LOHORIY dO0 mttlse
ssCit' b OBOHUBESORZOE]L ekl NBERd]?2 [1§ (5 WdL
LOHOddY, d20 Sttt j doj HsMsOsydsts RO ted OO o |
fsHesksoCd § {CLO®Rj dzk; §HBSBEO! Isjtsteylsdyj MSd
L OH Odzd 2 ; fMtsL HOIs! f totsc tc OBz, ¢ sdgtsdet® VW Is t8 zdzQ@ s tdGn
fsHeslssaCd € [46 §t WdLdCj s o' BteOdadas?2 € Olsj
IWWjClkdodetsfls! Istej dzOY j 6O Hk" §sHesksaCd § [46

[jlsHT dMfdiGideddegsdyj s 2, dd¥ sttkoydsdads |
Cdy ' ¥ s tofakrd tEms@dzd j, BjlstsH SBEOBSlSd MisOlsdmisd

| dzOyOdzj d&zOh j2 twOeBBkT & oMMtk dd 4 § sH
WdLdeon d di St lsdwvn &0 ©OLddyd' 2 MO2l02 H
COL dzdyde' 7 fsmsedws [ 7] .

[ dzv ML HOdzdW 1 dzj SWs tedzidepalzts 5B f dBB)tS8 B 6 OIS! B 5
fesmiss? wL'C floscOBBdteso Oddy. 10kjd ftod §ts
fecctcORBdetso OddY or Hjdddd 3 Bdjj §BHARSHWHJR
fMtejHd dedn. Jrette fesnsHdd @O shdssej Mkhjmlse
Heflskf dshisd MejHr, jY fshsslr o wmotsjddd. [f
Java d C# (C Sharp) . It otcjdd" o' BtScO YHOHABHWHN |2 {foscte
@O dzd COC fds M, OS d &Bddzfm' CFOontd] j 5L B & dzff & j
cfdzs Mso e, Yjd& Hikzed) fsctOkd , foilbsd®z o Bt

L dzj Clstetsdzdzts G 5 Is tg j d2@Chgris Comimumnity d&dstrqre Iz

 Odzd J o' BteOdzd PpogdmedzéPygdsnpc e s 2 dzw e dzOWY B B dzd 5 Is
MsHOdzdY det §tH ttOLdzdydsy § EfMstes2Mmlsea © dzO Wi nda
fsRBscOjls wOLwOBBIsYydqSlkz dzj btsd ¢t sfidmoOls! Gj2AM
grhr s, OCMjdzjtesd3j stetsdz, LokSBsdE d eadHjBs [8]. 1
BdBdzdtslsj SEOHQ@F | dFOLBO " ] f OOd] Ister HdzZv HOdz' dzj
stcj dzOxY j 6O (t dMmMEkzdesse 1) .

e main.py

WIDTH =
HEIGHT =

FPS =
phasetest =
WHITE =
BLACK =

RED = (
GREEN = (
BLUE = (
YELLOW = (25¢

t Mz SHGEtsIstse €O
1 sfmdzj {1 stsets fjtejatsHdd O MdziHkE h k2 MistesC
1 pygame.init) - ¥ 2 dz€ ydw dzj sBrtSHd®BO Hdv dddydo
BdBdzdtslsj ¢ d;
1 pygame.mixer.init) -fndzz )y d Istc GBdy'lsT Mts Lo kzCtser dgd {1
1 screen = pygame.display.set_ mode((WIDTH, HEIGHT)) T tcOL d3j te "
sCde@j dzOy J 6O
1 display. set_mode((width, height)) - ftsL H OEA daOdzs Isted Mse €
d ¢ tg¢ H\yidth d height - tc O L d3jtstE " dzO
1s L Os jteh jded ML HOded W smdzs e dz" - f OtcOd3j Ist
sBtcOL 5o Odzd ¥ 4t d3j dedz’ n Csltster j BERHEI off sMmdzj
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dzlz )y dets, ylstse" oftsmdzj HiMNlsHdd dE O&edz( § stsstclz Y j &zzR 2 1Is
9 ML HOdzdzr = dOd3d ¢ j toj ogd detlz" 8) MO BWkd; SEFBEZEPJ 6] .
1 ABekkereltxt = pygame.image.load('A.Bekkereltxt.png’)
1 ushonietxt = pygame.image.load(‘ushonietxt.png’)
1 ABekkerel = pygame.image.load(‘A.Bekkerel.png’)
1ts LOojteh jdzedy o9o9tsHO ofmjnm fitejdgdjdeder = M Eyd
LOSC dzs ydisj dz desets 1 IsOff O:
1 pygame.display.set_caption("Fiziks!") - zflsOdzso € O dzOL 9 Odzd
dqotr ;
1 pygame.display.set_icon(Arshimed) -ftsL HOdzd j] dSCtsdeC d § tots
Il My 1 Ists dzlzy dzts, [Sitelgvdz®y jotgOicjOdR W | Mz dzs € 2

{ Mz desSslsXso O CsdC O § 5MEB

1O0jd3 &OfdmOdzd 4 M J 2 9 O) dz" m CtsH O, CslstsH
sjitstedlsdyd MEs?2 ddW sted3Oydd 6 Eyd dzr ds:
1 all_sprites = pygame.sprite.Group() 1 sB dzts o dAp flaf P2 Ists o
9 all_sprites.add(player) - § sdizgsh + 8 1 Ists?2 WEkdS ydd Bt
dLtsBtcOY§@Jj sprite, LOGtlzL do Je duL |
LOcCtezyOjd3" 2 WO2dz dqLsBtOy jdd¥ oMjcEHO H J
RMfsdzt L zw Emdztse dz" j§ sf jtcOstster , &z otsd I5 d3
ftesetcORBA3d, MSLHOdZd cdzOodetsy d3j dz¢ f f Jtej ydaj 3 ky

L} J e (=]

{ dMzdzaShddse dz j 5§ jtOstste’ Hj2Mlseod?2 Oddket
Zyd detsg s

a7



wdzj HEY h dds dzOh dds h Oetsds B' s MishlsOo dzj dad j
fesceOdd’ . | dahijlkis mgeuoddd) Isj Mo, d&o ©hds
fetso jtewis! MW L dzOded ™ o o dzdi dgajdzjdes Cdztf)ls: Yy Oh d 7 fqw

t dizdes) fils o M

1 sfdzj ML HOdzd W cRhysTeds| jiddd@ tc OB IS O dzd M dyd
S sosHMlsots 5 EMsOdsaC ) d {1 sO0fse LOfEMCO {tofs

ltese j dzd Of etsB Oy d ,gPhykTearldzOy NtOF telzL Jdzd oSG o
CeslBf ' s Isjter, drmEzZYq@Ofinige &O"N jes ddydw, Csltster j
YdlsoOodzd ddW sted3Oyde 5 kyjd &3 d tg"hoOodzd Isjmlsr . |
fstcOBBISOdzd ff oS OBRS2 . l1ts LOojteh jdeder fteOCIs
Bj stsH B tcOB sIsLidn ¢ igls O lsdChylisdef - |, Eyomlsdzd ¢ O3 Of csB O
slso jIsdIs! &zO0 Mmdzi HEze M dJ offtetsm’ : 9L OOzt d&zd &
stcj dzOY Y ted ? MudlOjilsy dzd eor, vyt HOdzdzr 2 Istej dzOy j
L OH Odzd ¥ fjteoats?2 yOmilsd [1 6 ¢t oWdzsdusdjd] 9ls tsIs torjrdal
dgmygrilsr oO0dzd dzd o stczH desflsd ftcd OBl f HO
Of esBOYdd HOOdMzdz" 2 IStej dzOy j 6 f tsdzteOo d dzipw o M J d3. L
fsdiitsh ! fftcd fsHEBlseC] ¢ 18 LOHOdd® fjteoats?2 yYof
tcOBtslsYlstwlzddzj dMrlsr o0dz. 17" dzs dzdh ' tsHdes sy j dzO«
stcj dzOx § .6 O.

vsO0Cdd3 tBttOL B, ) nBHJ tcOB SIsT cdyfslsjL O
1 dzj € Is tc ts dzdzats pPhifsepdbes d jmtf stsB Misealzjls kM j"h dsdisz o'
fjteots?2 yomisd [1 ¢ 5 WdLd<Cj.

1 OHOyYlgdzjgHns e Odzedw o' ftsdzdzgj dzr : JtosOdOdZdJL qtctso O
LOHOdzd?2 [1C 5 WdLdSj, sHtsBtOdz Isjtstcjisdyd MSd?2
LOHOdzd?2, MtsLHOds fsmtsedj, Htoddjdaj dets dz@ e OC Isd

ltotso j HW dimmdzj Hse Ols j dz MC 28 Mdig GHzt8 I8 I, A3  th t& P Ntsdzc
L dzj SIstetsdzdz” § Istej dzOy jter dai oMJeHO dqd3jels Istsdz' €ts
2O tOLdz j Isjdi3r sy dets MsL HO9 Ols! o MO = teOL dg' ~
L dzj Clstetsdzdesy f sMmMtsedJ) ; MtsL HOdzdz" 2 @ dzOd3d Istej dzOY §
tej dazOydd.

1 0"0O tOBBIO dqd&diil fwOClsdud Mk L dz2Oyddsils! |
dmmdzj Hsa Odzdd d MOd3 Istej dzOy 4 6, dBBEkls Mftsd L 89 C
sBtcOL 50 Ols j dz' dats 2 HyWlisj dz' desmisd, o IsO¢C Y J 5B Iz y!
fsHetslstsoaCd € 1 CL O3 dzlz.

S

gl (s [JRurtQuULL 3
dz dZOL9o Oz YBHHjYCEZ ddzyj dzgjtodetsets BBLOL
tedIsj sOd3d H d2WRL:{hitps:/talsin@obdsHestvo/15963463 ( H Ols O
hjdedw: 06.01.2024)
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dedS¢d d WQLHX dqioj L zdz? IsOIs HOjIs ftedstedlsjls Is,
SHEIsB9 C-JRL: M@rAISps: / / daily. hse. ru/ post/ 40
WdydoOdz: dzn 2 mMO2Is wdBdttMmMitsets AjHJWOd dtscts
RL: https://www.sfu-kras.ru/ ( H OlIs©® tBtOh jddw: 06.01.2024)
AW dydodz dzr 2 MmO uvtsdimMed?2 1 sddlsjrddyirRieEd?2 o
https://tpu.ru/( H OISO BBtOh jddw: 06.01.2024)
L Uted dzOY J to LOHOddwW-W d1 &S d vdj daf 4 [ tIORids'URKG: W :
http://infofiz.ru/index.php/gia/ogefiz/720-zad18-oge-uch (HOIsO sBtOh j dz
f

I
)
-
U
d

06.01.2024)

. [ BtcOL 59 Olsj dz/ dgr 2 f stelsOdz  H dzw SH G Is WRIS ¢
https://phys-oge.sdamgia.ru/ ( H OIs© tBtOM jddw: 11.01.

.s0Od3L J J 90O (. [ . 1€ 2024. AdLdCO. 30 9 Oftc
1 CLOM] dzgOydtsdzdzr = L OHOdzd2 BIs tOL OB ilsfyuds so
RLHOIsjdz mMseats 020.9 B @@ dzg , M2

. Pygame -ylsts 1 Iss L O BdB A&l ¢ OPythaizy fiBuL ms@®dzdv [ dnd
URL: https://blog.skillfactory.ru/glossary/pygame/ ( H Ols© Bt Oh jddw: 29.

1 od dztsy j dzd jeHi 2t 5% MY sd! L so Oded

t F?29740 11RO Ut
J 3 stcj dzOY J 6 ©

d dzO 1 IsOf O:
veuv ol fIsd Tt l4toff3 R 3]

-MCOyYyo2 et OBA3dtctso OdzedWw p

2- ¢ Oy @&EBlsjdztpycharm: Download PyCharm: Pytho

Developers by JetBrains

9 terminal © pycharm ¢ O y Gs2dsej dzd Siy/gafhdz | dzw Is ts & terminal

dZOl]’q’hlﬁ{ﬂsin i msmeadl | pyg

4imMesfdekz2Isj d eMmMls©e'Isj o ftisjCls CBH floiscets

51 jtej B MIsdlsy dLBBOY jdzdw © pythonProject

Vit ol r iR vtrrorctdd

1-fted LOfEME] dzOMm o M@y GO Js th =6 8 MBdzH

2i 9" Btstc Isj o3 Hdzv fsHEBIstsoCd (¢ yicBtsisOj |

Mstej dzsySd o9 jten, odadlL , Hdzw f tsHIse jtey HjdedW ¢

3-9rBtste Isjtstedd HdzMsEraetgego 99 j tor, o dzd L , o1

ftsHIse jteyHjdzedW¥ o' BBtcO f toiBE ST, ot jotdgzklsidhw ¢ dzls

ygwtcoO 8

4T Hdzw or" ff sdzdzj dzdv Isj Mis@rd MY sd/, L By ORI, BdW 6

lidgj dgv jIs 2Zi g d@ jIs BmdzgBdzv jIs 1 M 4
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gfot-vftr rfc rrovre & 10t UVZ1RCIR 1L [1RI

r 3dlstcd j @ O 1&160
[Edzd yd ] Odz' detsj mBBsHptgBEstEsLjtso Ols j dz' dzts § EumeHJcm

1 sosmMdedtemMC O " [ dyd?2 ~28°'
111 ¢ dzOMmfy

G. 1 BatsmMmdedtemC

teCtsosHdIs ] dz sdzd i3so © Rt dzO RGEtStej 9 dzO, Bkydlsj dz
CoOdzdW S Oydw

l 8 JH]J

PCsEOdz detsfls Isj d3" :

RLEYO] dizOW s 30 (O dslgddlzp dzRtsdEts o dzOM | 9 toj d3w
Bsdz "tsj] Cdzdyjfmbets Hjlkj?2 M tctOdsd yj dedz" &sd o tsL d
f s dzd v Is ftocdtotsH dz" | WOCIktster Emdzse dw Y dL dzd dz¥
fsit» woOL od IOAPY sOoyhHd [ b EPhisswh jj ot dBgv.

1 1t fop@nrkicd ¢dd® sbkLdjyse® L OWe ddzO t

SCteOdzd Yj dedz’ B o tsL Bisy desfylsw i L HBstetso ! W d&zO 9,

Aid fesjclko:

HSLHOK! ©OLY Jo-OKkcd? {iEdBER:s " 2 f tsdzdzetsyj dadzts
f sL dzOo Ols Bdtc o Mtslse jlsmisadd M o tsL tcOfilsklis vagd d
fsL dOdd" ydtejL t6OLdzduyd §j &OIsjted Oedrdey § dejstdteteay €
teg h§ dzd v .

1 OHOyd:
1 usBtOl! d dLEydls' dJhisttdoyds kOS2
T uvLdOls' EZodzjyjdedw d ddalsjtejmr twjBY de€ O;
1 uHj &Ol! ddzH d ofceicnQidislsdz” Pazls j 6 i toj BY dzl ¢

] Z04 0 v ttejlsdy mMcoOwv yOMmlis!
o rdbdi i 56 tOded U sadBERY debiHssElzd L )5 Hjlsd, Jd&d*
dej HsMisOISd o WdLduiMétsd ddzd fMdrnduimMitsd3 6OL o

MmOteOCIsjtedMisdC O HjIj2 M deOtelzh jdadw s L tej dad v ¢

1 slsj tow L toj daed W Wstedzdtolz jIs o tsgj sz jtcoOts X j fiyp W jdids'
TOEB O, yYkofmlse jddsets B ISO. v djLtwyds HJlsj?2
lted 1 ltsds tOLoadIsdj " fmh dA f sL dzOo Ols j dz' dz' = f tot
ftcj] sSBXZOHOjIs 0OBMistcOC Isdats) tsfRlzts alzgzdzlf | W O§lsgE tstod ]
sty j dzhOoydw 7T fgzgz g dfts.jd uf s sy BBLOL 59 Oded j, MdM
Bslststedzr n, ddzlsj dzdzj SlszOdzt dzn = SR tsdzj delstse, tsBJ M
OClkdodesy BlstcOy jdedy odzgjhdzgjets d@3BqO.

V MdzOBtseadHWh R Hijlj2 thdsedy i3 tstedj dzlsd s d3
Btsdz! h ts§ L 2Oy 4 dzd § dcts@®ply dz'tsmwodddgPizedw v dedL ¢ d 2,
tcOMmMmjwdedetsmils: d §OMMdoe desMmis: ddelsjtej Msoe .

r OcdzetsLt OB dzd s W

ddzB dzd s dw (¢ dzj dzd ds'ts?2  ff OR@LAAS)G d W, ~nOtOCIsj todL L
fpded s § dzd J &3 Ltejdzdw, dzaj YHHO® N JBMW dzj yjded® M ft
ddzd CtsdzlsO8zlsyzr m vEzfH Jjdzdj Ltejdedy HtetsdMmrtsHdIls o
dgMmMC Oy jdeder 7 MdcedzOdztse © disL @ d dzj ftcOo ddz' desegts o
Cstets? cBdzso dzsegts dBIsL G O. | BiSdZJhddel’JISSJ Mz yOj o
SHdsd3 ¢ dzOL &z, tjyj oMt jta@jjsdgfj HokMmiststetsdadzj j f ts

lted Od@Bdzdtsfdd Sdddduimeédd ftodL dotd o Wodls!
CO¢ {ftOo ddzts, LOBtdzj 9 Odgdj dzO tcOdededrn fMlsOH W A
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esHdlsj dzd lsdsj yosls k Ok h0 slhkzlshmisedj % dS&moy
ROtz jdzdj Yo jltsatgts Hy Bisistdddzs Oyds o § tesflstcOdzils

O 3B dzd S Y OMdzs] L OBGdzj o Odzdj, Gfdese dzOY §tod:
sflsteslsr Lt ddY dj ktsd St k Hilkj2, dts d k d¥Hj
HgOCdzsMIsdS O fLobdY jls ©OLwOBBKOK! 1 WWjigusSdzk
fedsydlsjd d' & tjLbd kOkss, ofdsls! HEs f§cdkdscs

ltedoifMmisd ¢ wOLoadIlsds WEkdS ydsdOdz dz = dzOtelzh j§
Bsckls dzj Sslsster j fOsdsedud MSdd MtsmMisswdedw d dzj
1. ¢Bj btosthf @ dzs dffjtelgddets dgdzw 6 h j 2 Mddzr 6 dzOL O ¢
L 2Oy g dzd 2 ;
2. ssmsec d&zOL d 4 ;
3 r £1;
4, 1 Otekh jdedd Mdrduyud MEitsets tOLodIsdw;
5. 3 d 4 1‘r]lstitj‘4'dzJ dzj Hisdetsh j dedetsfylsd tej BY dzg§ O
6. 1 JHBMISOLEYdzr 2 ojf detso Btetsy HY dzdztsG 5
7. 1 0dzd ydJ sWlsOd dsdsedyj MS da L OB 5 dzj
tetsH Mis o j daeEgeCddots f(d v, Cftashigdzdsdds) tdzljj, ~teclkzMmisOdzd € O)
8. 10d&dudd otjHd n ftode " wiiSde" B dz(BS g jdsizdiac
ftedy &8 OdzC ts¢ tsdzv ) o dej MEtsdzr €5 tOL ftsor hOjls
LtcdlIlsj dz' des?2 MmdMlsj dgr .

t §Ssd3j dzn Oydd BBEluCWﬂV Hylsd2 M [ 1)

{ Hdzs52 dL 9 0O)ydzj 2h dn sBWL Odgdetsfls j 2 j Y HAI G
W dzw j Isfpw dzd stsdz €5 toj OdzdL Oydw sBlzyos hj2, tc
Wizdz€ yd2, dzs d LOBBIO ftsB 5 tcOdz] LHBtos9 ! W d
otsmMf dlsOdzdzed C B89 t©OL dzd ydzr = dOlk" jdzd2, o Istsd3 yd md

steJHd HJlsj2 M [171 ofmistcjdgdo® Ismw dzOtelzh j dzdw L t

Yy Oh j ofmMjets ofMmbtej yos smw OS] Wsteds' LtodIs |
ORB &z s v  StmMscdkOLdj, BddLsEES M (KEIs]dw
BdzdL stezCd2 d HOdz desL tsteCd2 OfMmlsde dzsOIsdL oz, dad fils Oc
Hilsj2 {Isd dDetEy daiiagh”

1 oBdsfdbts §ddyjddj] hsteslr L tej dzd
OdzOIstsddd yj M 2 d dzd ted WtcOC yd s dadzts 2 sMmdztso :
LicdlIlsj dz' dets@ s Of f OtcOls O. v dzd y O4 Isfmw sfls to s
HdWW jto] dzydtetse Odzdztsfls otsmftcdwisdw, otsL dzd ¢ O
Yo jlsOtstcdil, 9 J dzd yd dz" , ftesMmistcOdzmlis o j dzdzts G 15 tc
so dzOH jdzdd dL d3j tedlsj dz! dz" s dzOo " COd3d. 1 tod O3t
mdzd ¥ § dzdw thistetsls™ odHjdzdw JesdMmMraHdl d2Owlzh j§
oLBKO, cdZOLBHO GOy dz' dz" » W EZdzCoyudelicO. tcOMMistets 2

1 stfMsc dzOoLlgty dzOtlzh j dzd J G dzOL sHe de Olsj dz' d
Yd S sets o dH| ded W ftoj Hd@3j Istso . 1 OlstelzH dagv j
fsj e sMSEsfdud mMEtsy otmMftedwisd], ftsdedy O Isfmw
OBz s ¥ SMwh jets ¢dzOL O, d&Otkh Ojkmw B ddatsS

1 oMmlsdedsDeslsts CSEHO tiejdsS odHdls §tjHd
dm< Oy j dedze" 3 o dzj LOoadMmMddisMmMisd Bl Istscts, GH
otsL dzd G detso § ded W O fipsjdte@pOdsts(dgjdiddizts j  dzOf oW 3 j dzd J

& ohy. dfisdc BOdL ds ofjcHO Msfteso 53 H O
(HOd dzsLs)YeS i’ RIsfdj2 (BddL sk shis! ¥) . 1t
COL &z ydz® o© ©OLd & ((BjtedHdO®ROS. 1 Oddydj

OfMmdd3j sted j X shlsd ol dzsdsdzv ¢ h jets Mo jls) OffOte
fitciHdzi?2 fte jterndatsisd ttsetsodyr .
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I 1dfjttdistesfdy ()OodsdisstseCsmis'dHYls HO
tcOMY sdztsy J dedz" § , fdzsats BdzdL CSts tcOMY tsdztsy j dade
RO tewcOjls fotss OCCtsBSHOYJ*® Hdzw widzse s od
sYUSO®g. rild dmMfrlreosl IktkHdshisd §td
otsLdzd C O ls ocdzsomaf Wy sdesfzdtsiflztgj eV o ¢ dzOL OR .

1 fdsfdY (BddLceEkBEEshs osdHwWl BeédL C(d

ZHOdz dzdzr § HtojHAIIST . Il MmMewrd M wlshikzlsMmise dJ o
fjtcjotsHdl! oLttc eaBdZdL', oHOd (L d&j dvIs: toj
Licjdedy o Mmizdsj WU@r .§ eltstefdnndsditfls tOMmlsw y j dzd § 6 dz
ftcdosHdls ¢ dOtelzh jded® JdlsOdedw MmJlsyolsscd d Mmd

1 1dMlsOcHds sy Odad J CdzOL detsets wBdzsEC O (BJ GC
o jlsdCOdz dets ddzd cEtstedL sdzlsOdz! dats. rdlsd daj C
ftoj Hd&3j Isj, Hictsilsdc™dglzy H j dzdats d3 Utsdztsx;dzdd Ctsdzso
StczHdets EHjtey o Ols: MstesCkz, WdiMdicse Ols! oL tstc
l tjLkd sOIsj 1 Isdn dzOtGIthdzq’Q MistcOH O Is:

1. [MbteslsO LwjddY d fjtedWjtedy mMéisy Lijds
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