Jlexknusa 10

IlakeTnl M MpoCTPAaHCTBA UMCH

1. BBeeHne B nakeThbl M MPOCTPAHCTBA UMEH

B coBpemMeHHBIX IporpaMmax, 0COOCHHO OOJBITNX U CIIOKHBIX, CTPYKTYpHUPOBAHUE
KOJa W YIpaBJICHUE HWMEHAMHU TICPEMEHHBIX, (PYHKIIMH M KJIACCOB SIBIISETCS
KPUTUYECKM BaxHOM 3agauend. [lakeTel W MPOCTpAaHCTBA HMMEH MOMOTAIOT
OpPraHW30BbIBATh U YIPABIATH KOAOM, M30eras KOH(JIMKTOB UMEH W YJIydInas
YATAEMOCTh U OAJEPKKY KOJA.

IMakeTbl — 3TO crO0cO0 rPyNIUPOBKU CBSI3aHHBIX MOAYJEH B CTPYKTYpY, KOTOpas
YIPOLIAET OPraHU3aLNI0 IPOEKTa U YIIPABIECHUE 3aBUCUMOCTAMU. [1akeTsl nenator
KoJ Oojee MOIYJBHBIM, YTO MO3BOJIIET pPa3padOTUYMKAM JIETKO pPaclIUpsTh
(YyHKIMOHAJIBHOCTD MPOTPAMMBI M IOBTOPHO HUCIIOIb30BATh YK€ HAITMCAHHBIN KO/I.

IIpocTpancTBa HMEH MO3BOJIAIOT OPraHU30BbIBATH OOBEKTHI BHYTPHU MPOTPAMMBI
TaK, YTOOBI IPEJOTBPATUTh KOH(PIUKTHI UMEH U O0JIETYUTh X UCIIONb30BaHue. OHU
IOMOTalOT pa3inyaTb OOBEKTHl C OJUHAKOBBIMU HMMEHAaMH, KOTOpPBIE MOTYT
CYILIECTBOBATH B PA3HBIX KOHTEKCTAX.

[{enp 3TOM JEKUUU — MOAPOOHO PACCMOTPETHh KOHIIENIIMN MaKETOB U IPOCTPAHCTB
UMEH, UX POJb B MPOTPAMMHUPOBAHUU U UCIIOIB30BAHUE JJISI TOCTPOEHUSI XOPOIIIO
CTPYKTYPUPOBAHHBIX MPOTPAMM.

2. [TosiTHE MAKETOB

B nporpaMmupoBaHMM NAKEThl MPEACTABISIOT co00i Habop moayiel ((aitnos c
KOZIOM), KOTOpbIE CTpYyNIHUPOBaHbl B €AMHYIO CTPYKTYpy IJIsl pemieHus oOmiei
3amaun. llakeThl ympomialT oOpraHu3alui OOJBIIMX MPOECKTOB, IMO3BOJISS
pa3ouBaTh PYHKIMOHAIBHOCTh Ha OT/IEJIbHBIC JIOTUUECKUE OJIOKH.

2.1 Ctpykrypa nakera B Python

B Python mnakersl opranuzoBaHbl B BHUAE KarajnoroB. Kaxaplii karaior,
MPEACTABIISIONIMN IMaKeT, ODKEH COAEpKaTh CHEHHaNbHBIN (daitn  init  .py,
KoTopbIi mo3BosisieT Python pacno3naBate karanor kak maker. OTOT (aila MOKET
OBITh ITyCTHIM WUJIU COJEPKATh MHULIMAIA3AIIMOHHBIN KOJ 1JIs MTaKeTa.

[Ipumep CTpyKTYpHI ITaKeTa:

CSS
Konmposats ko



my_project/

—— main.py

—— my_package/
—— _init _.py
—— modulel.py
—— module2.py
—— another package/
—— init__.py
—— submodulel.py
—— submodule2.py

B nmanHoM mnpuMepe my project — 3TO KOpHEBas JTUPEKTOpUS MPOEKTa,
cojeprkaias JBa nakera: my package u another package, xaxapiii U3 KOTOpPBIX
COCTOUT U3 HECKOJIbKUX MOAYJIEH.

2.2 UMmnopTupoBaHue MOIYJIel U3 MaKeTa

Jns  ucnonp3oBaHMs (PYHKUMHA W KIACCOB M3 IMaKeTa, HX HEO0OXOIUMO
UMIIOPTHPOBATH. IMIOPT MOXKET OBITH BBINIOJHEH HA HECKOJIBKUX YPOBHSX: UMIIOPT
NaKeTa UEIUKOM, OTAEIbHBIX MOAYJIEH UITN J1a’Ke€ KOHKPETHBIX (PYHKIUI U KJIaCCOB.

[Ipumep ummnopTa:

python

Konmposats ko1

# IMIiopT 1enoro Moayss
import my_package.modulel

# VIMIOpT KOHKPETHON (PYHKUUHU U3 MOYJIS
from my_package.modulel import my function

2.3 Unnuuaau3anuoHHbIi aita __ init_ .py

@aitn __init__.py CIOy>KUT Uit 0003HAYEHUS KaTajora kak rnakera. Kpome toro, o
MOJKET COJEpXKaTh KOJ, KOTOPHIA OyAeT BBHIMOIHATHCS MPU HMIIOPTE MaKeTa.
Hanpumep, oH MOXET UMIOPTHUPOBATH OMPECICHHbIE MOIYJIN WU (QYHKUUU U3
nakera, 4ToObl OHU ObLIN AOCTYIIHBI HA YPOBHE MaKeTa.

[Tpumep ucnonbp3oBaHus __ init__ .py Juist OObEIUHEHHS MOAYJICH:

python

Konuposats koz

# my package/ init _.py
from .modulel import functionl
from .module2 import function2



Tenepr mpu ummopTe my package moxkHO Oynmer ucmonb3oBaTh functionl u
function2 Hampsamy?ro:

python
KonmpoBarts koj
from my_ package import functionl, function2

2.4 lloanakeTsbl M UX OPTraHU3ALMS

[TakeTbl MOTYT cCOJEpKaTh BIOXXCHHBIE TMAKEThl, HA3bIBAEMbIE MOJIIAKETaMHU.
[ToamakeTsl MOMOTAIOT CTPYKTYPUPOBATH NPOEKT Ha 0o0Jiee MEJNKUE MOJYJIH,
0Cc00eHHO Korja GyHKIMOHATBHOCTD MPOTrpaMMbl 3HAYUTEIBHO PACIIUPSAETCS.

[IpuMep CTPYKTYpPBI € MOAITAKETAMH:

(o

KonupoBats ko1

my_project/

—— main.py

—— my_package/

—— init__.py

—— modulel.py

—— sub_package/
—— Init__.py
—— submodulel.py

3. IIpocTpancTBa NMEH

[TpocTpancTBa UMEH MO3BOJIAIOT PA3AENATh UACHTU(PUKATOPHI (TaKUEe KaK MUMEHa
(GyHKLIMHA, KIAcCOB M TIEPEMEHHBIX) B paMKax NpOrpaMMbl, MperOoTBpallas
KOH(UKTB UMeH. IIpocTpaHCTBO MMEH — 3TO 00JlacTh, B KOTOpPOMl HMeEHa
YHUKAJIbHBI U HE MEPECEKAOTCsl C UMEHAMU U3 JIPYTUX NPOCTPAHCTB.

3.1 OcHoBHbIE IpocTpaHcTBa UMeH B Python
Python ucnonb3yer HeCKOJIBKO MPOCTPAHCTB UMEH:

o JlokanabHoe mpocTpaHcTBO UMeH: JIoKaabHOE MPOCTPAHCTBO CO3ACTCS MIPH
BbI30B€ (PYHKIMM W XPaHUT IEPEMEHHbIC, OMpPEJEICHHbIE BHYTPH STOU
byHKIIH.

o T00a/bHOE MPOCTPAHCTBO HMMEH: JTO IPOCTPAHCTBO HMEH, KOTOPOE
CO3/1aeTCsl PU 3aIyCKe MPOrPaMMbl U COAEPIKUT MEpPEeMEHHbIE, PYHKINU U
KJIACChl, OTIpe/IeJICHHbIE B OCHOBHOM 00JIaCTH BUIUMOCTH.

o BcTpoeHHOe TNPOCTPAHCTBO UMeH: OTO MPOCTPAHCTBO  COACPKUT
BCTpPOEHHBIE (DYHKLMU U UCKIIIOUEHUs, Takue Kak len, print u Exception.



3.2 PaboTa ¢ npocTpaHCTBAMH MMEH

Kaxnoe mnpocTpaHCTBO HMMEH CyLIECTBYET B CBOEM KOHTeKcTe. Hampumep,
NIepEeMEHHas1, ONpe/IeIeHHas BHYTPH (DYHKIMHU, HEJOCTYITHA BHE 3TOM (QyHKITUH, TaK
KaK OHA CyIIECTBYET B JIOKAJILHOM IIPOCTPAHCTBE UMEH.

[Tpumep:

python
Kommposats xoz
def my function():
local var =10
print("Inside function:", local var)

my_function()
# print(local var) # OmmOka, Tak kak local var He cymecTByeT B IJI00aabHOM
MIPOCTPAHCTBE UMEH

3.3 Onepatrop global u nonlocal

Omnepatop global mo3BONsIET W3MEHATH TI00ANBHYIO TMEPEMEHHYIO BHYTPH
dbynkuuu, a nonlocal — wucMoONB30BaTh MEPEMEHHYI0 M3 BHEHIHEH 00JacTH
BUJIMMOCTH (HAIpuMep, U3 BIOKEHHON (QYHKIINHN).

[Tpumep ucnonszoBanus global:

python
Konmposats ko1
x=10

def modify x():
global x
x =20

modify x()
print(x) # BeBoaut: 20

4. Opranusanus KoJa ¢ NOMOIIbI0 MAKETOB U MPOCTPAHCTB HMEH

[TakeTbl W TPOCTPAHCTBA MMEH IMO3BOJSIOT 3((PEKTUBHO OPraHU30BHIBATH KO/,
O0COOEHHO B KPYNHBIX MPOEKTaX, MPEAOTBpaias KOH(MIUKTHI UMEH U YNpoIias
MMOHUMAHHUE CTPYKTYPBI IPOTPAMMBL.

4.1 Ilpumep MCNIOIB30BAHUS MAKETOB U MPOCTPAHCTB UMEH



[IpencraBuM mpoekT it 00pabOTKU M300paKECHHUH, COCTOSIINN W3 MAaKEeTOB IS
pa3IMYHBIX ATAoOB 00pabOTKH.

markdown
KonmpoBarts koj
image processing/
—— _init__.py
— loader.py
filters/

—— _init__.py
— blur.py
—— sharpen.py
—— transforms/
—— Init__.py
—— resize.py
—— rotate.py

31ech:

o loader.py comepxut GyHKIUU U1 3arpy3KU U300paskeHUH,
o maker filters — ¢pyHKUIMK 1715 GUABTpaLUK U300pAKEHUI,
« mnakert transforms — GyHKIMU 1151 TpeoOpa3oBaHus U300paKEHHUIA.

Hcnonp3oBaHue 3TOro makera:

python

Konuposate kox

from image processing.loader import load image

from image processing.filters.blur import apply blur

from image processing.transforms.resize import resize image

# 3arpy3ka n300pakeHus
image = load image("path/to/image.jpg")

# [Ipumenenue GpuabTpa U U3MEHEHUS pa3Mepa
blurred_image = apply_blur(image)
resized image = resize image(blurred image, (100, 100))

4.2 llpenmy1ecTBa OPraHU3alMU KO/J1a B MAKEThI U MPOCTPAHCTBA HMEH

o Yuraemoctsn: [lakeTsl U NMpocTpaHCTBA UMEH ITOMOTAIOT YETKO Pa3eisiTh
JIOTUKY TIPOTPAMMBI, yIIy4IlIasi Y4uTaeMOCTh KOJa.

o IloBTOpHOE McHOJIBL30BaHUe KoAa: DYHKIIMOHAILHOCTh, OPraHM30BaHHAS B
BH/IC TTAKETOB, MOKET OBITh JIETKO UCIOJIb30BaHA B APYTHX MPOCKTaX.

o IIpenorBpamenne KOH(PIUKTOB MMeH: [IpocTpaHcTBa MMEH IMO3BOJISIOT
n30exaTh KOH(PJIUKTOB UMEH, OCOOEHHO B OOJIBIIINX MPOEKTAX.



5. UMeHOBaHMe M UMIIOPTHUPOBAHUE NMAKETOB

[IpaBunbHOE MMEHOBAHHE MAKETOB M MOJYJIEH NMOMOTaeT M30eXKaTh IyTaHUIbl U
nenaet ko Oosiee MOHATHBIM. MIMeHa makeToB MOKHBI OBITh KOPOTKMMHU, HO TPU
3TOM JOCTATOYHO MH(OPMATUBHBIMH.

5.1 IIpaBusia UMeHOBAHMS MAKETOB M MOXYJIel

o Hmena makeToB ¥ MOIyJIeH HOHKHBI OBITh HAITMCAHBI B HIDKHEM PETUCTPE U
0e3 CIeUAIILHBIX CHMBOJIOB.

« M30eraiiTe IIMHHBIX UMEH — OHHU JOJKHBI OBITH OIHMCATEILHBIMU, HO HE
TPOMO3TKHMH.

o Hcnonp3yiiTe MOHATHBIE M CTaHAAPTU3UPOBAHHBIC Ha3BaHUA NI (paiiioB u
IaIloOK, YTOOBI X Ha3Ha4YeHHUE ObLIO OYEBHUIHBIM.

5.2 A0COIIOTHBIE M OTHOCHTEIbHbIC HMIIOPTHI

B PythOIl MOJKHO HCITOJIB30BaTh aOCONIOTHBIE W OTHOCHTEJIBHEIC HUMIIOPTHEI.
AOCOIIOTHEIE HMIIOPTHI YKA3bIBAIOT MOJIHBIN IIyTb A0 MOAYJId, HadWHad C
KOPHCBOTI'O IIAKCTA, 4 OTHOCHUTCJIIBHBIC HMMIIOPTHI ITO3BOJIAIOT HCIIOJBb30BATh IIYTH
OTHOCHUTCIIBHO TCKYIICI'O MOIAYJIA.

[Tpumep aGCOMOTHOTO HMITOPTA:

python
Konmposats ko1
from my package.modulel import functionl

[Ipumep OTHOCUTENIBHOTO UMITOPTA:

python
Konmposats ko1
from .modulel import functionl # Oaun ypoBeHb BBEpX

6. IIpo6.1eMbI M peKoOMeHAalUM NPH padoTe ¢ MaKeTaMU M NMPOCTPAHCTBAMM
nMeH

6.1 IIpo6s1eMbI ¢ UMIIOPTOM

o Kpyrossie 3aBucumoctu: Korja asa Moaysist UMIIOPTUPYIOT IPYT JIPYTa, 3TO
MOXET TMpUBECTH K omuokaM. J[lig pemieHuss nOpoOsieMbl  CleayeT
NEPEOCMBICIUTh CTPYKTYPY MAKETOB U Pa30pPBaTh 3aBUCUMOCTb.

o JlyOouimpoBanme umeH: M30eraiite ny0nupoBaHusi UMEH MOAYJEl B pa3HbIX
4acTsX MPOrpaMMbl, TaK KaK 3TO MOKET MIPUBECTHU K MyTaHUIIE.



o Joarue mytu umMnopTa: M30bITOYHO JUIMHHBIE TyTH UMIIOPTA 3aTPYAHSIOT
paboty ¢ komoM. Ecam CTpyKTypa CTaHOBUTCA CIIHMIIKOM CJIOKHOM,
BO3MOYKHO, CTOUT IEPECMOTPETH €€ OPTaHU3ALHUIO.

6.2 Pexomenpanuu

o MWM30eraiite riy0ookux BJoxeHuH: (CrapailTeCcb HE CO3[aBaTh W3JIMIIHE
rIIyOOKHE BJIOKEHHBIE CTPYKTYphl MAKETOB, TaK KaK 3TO YCIOXKHSIET
HABUTalLMIO 110 IPOEKTY.

o CoOawopaiite corsamenuss 00 umeHoBanuu: Crenyiite craHaapTam
MMEHOBaHUS ISl NOJJEP/KaHUs €IMHOO0pa3Hsl B KOJIE.

o Omnpenenure 4YeTKyw apxuTeKTypy mnpoekrta: Ilpu mnpoexkrupoBaHuu
OOJBIIMX CHCTEM MCHOJB3YWTE YETKYIO MEPAPXUI0 U  JIOTHYECKYIO
OpraHU3alHIo0 aKETOB.

7. 3akI0oueHune

[TakeTpl ¥ TPOCTPAHCTBA WMEH WTPAIOT BAXHYIO POJIb B OpraHU3aMK Koja Ha
Python, oGecrieunBas CTpyKTypy | YIIpoIas yIpaBiIeHHE KPYITHBIMU MTPOCKTaMHU.
OHU TIOMOTAIOT JIOTMYECKH TPYIIIHPOBATH MOIYIH, MPEeAoTBpamias KOHQIMKTHI
MMEH M yJIy4lIasi 4uTaeMoCTh KoJia. [I[pocTpaHcTBa UMEH MO3BOJISIOT Pa3rPaHUUUTh
00JaCTH BHJIUMOCTH TMEPEMEHHBbIX U (DyHKIMH, obierdas pa3pabOTKy CIOKHBIX
MPWIOKEHUN U CIOCOOCTBYSI UX MaciTabupyemoctu. Vcronp30BaHre MakeToB U
MIPOCTPAHCTB UMEH CIIOCOOCTBYET CO3/JaHUIO0 OPTaHU30BAHHOTO, TIOIIEPKUBAEMOTO
U JIETKO PaCIHIMPSEMOro MPOTPAMMHOIO O0ECTEeUeHHUs], YTO JIeJaeT MX BaKHBIMU
uHCTpyMeHTamH Jij1si Python-pa3paboTunkos.



