Jexnus 10

ITakeTbl M IPOCTPAHCTBA HMEH

1. BBenenue B makeTbl M MPOCTPAHCTBA MMEH

B coBpemMeHHBIX MporpaMMax, 0COOEHHO OOJIBIIMX U CIIOXKHBIX, CTPYKTYPUPOBAHHE
KOJa M YOpaBJICHHE HMMEHAMHM TMEPEMEHHbIX, (DYHKIMI M KIIAcCOB SBISETCA
KPpUTUYECKH BaXXHOW 3agadeil. IlakeTbl W mpocTpaHCTBA HMMEH IMOMOTAIOT
OpraHU30BbIBaTh U YOPABIATH KOAOM, HM30eras KOH(QIMKTOB MMEH M YIydllas
YUTAEMOCTD U MOIAEPKKY KOAA.

IMakeTbl — 3TO cIOCOO TPYNIUPOBKHU CBSI3AHHBIX MOJYJEH B CTPYKTYpY, KOTOpast
YIPOILIAET OPTaHU3ALMIO POEKTa U YIIPaBICHHUE 3aBUCUMOCTSMH. [lakeThl nenaror
koA Oosiee MOJIYJIBHBIM, YTO TIO3BOJIIET pa3paboTYMKaM JIETKO pacCUIUPAThH
(GYHKIIMOHAIBHOCTD MPOTPAMMBI U IOBTOPHO MCIIOJIB30BAaTh YK€ HAMMCAHHBIN KOJ.

HpOCTpaHCTBa HMEH IMO3BOJIAIOT OPraHUu30BbLIBATH OOBEKTHI BHYTpHU IIpOrpaMmbl
TakK, YTOOKI MpcaoTBPaTUTH KOH(i)JII/IKTBI MMEH U 00JIerYUTh UX Ucnoyib3oBanue. OHU
IIOMOr'aroT pas3jiniaTb OOBEKTHI C OJWHAKOBBIMU HMCHAMH, KOTOPBIC MOI'YT
CymeCTBOBATH B PA3HBIX KOHTCKCTAX.

Lens 3TOM NEKIMK — MOAPOOHO PACCMOTPETh KOHIIECTIIIMU MTAaKETOB U MPOCTPAHCTB
UMEH, UX POJIb B IIPOTPAMMHUPOBAHUN U UCIIOJIB30BAHUE I IIOCTPOCHUS XOPOILIO
CTPYKTYPHUPOBAHHBIX IIPOTPAMM.

2. [lousgsTHE MaKeTOB

B mporpaMmMmupoBaHuM makeThl MPEICTABISAIOT cO00M Habop Moxayieh ((aiaoB c
KOJIOM), KOTOpbIE CTPYNIMPOBAHBI B €AMHYIO CTPYKTYpPY MJIs PEIICHHs OOIIeH
3amaun. [lakeTbl ympomarOT OpraHu3aIuio OONBIIMX MPOCKTOB, MO3BOJSSA
pa30uBaTh (HYHKIIMOHATEHOCTh Ha OTJEIbHBIC TIOTUYECKUE OJIOKH.

2.1 Crpykrypa nakera B Python

B Python makerst opraHu3oBaHbl B BUAE KaramoroB. Kaxawlii KaTaior,
MPEACTABIISIONINKN ITaKeT, JOJDKCH COJACp)KaTh CHEHHAIBHBIA (aim  init  .py,
KOTOphI mo3BoisieT Python pacno3naBath kaTanor Kak makeT. DTOT (aiia MOXKET
OBITH TTYCTHIM WJIM COJEP’KAaTh MHUIMAN3AIIMOHHBIN KO JIJIs TIaKeTa.

[Ipumep CTpyKTYphI IAKeTA:

CSS
Konmposats xox



my_project/

—— main.py

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

B nanHom mnpumepe my project — 3TO KOpHEBas JMPEKTOPHUS MPOEKTa,
colepkaias nBa nakera: my_ package u another package, xaxablii U3 KOTOpBIX
COCTOUT U3 HECKOJIBKUX MOIYJIEH.

2.2 IMmnopTupoBaHHMe MOAYJIeil U3 MaKeTa

I[J'ISI HCIIOJIB30BaHUA (1)YHKHHﬁ Hn KJIAaCCOB M3 IIak€Ta, HX H€O6XOJII/IMO
HMITIOPTUPOBATS. I/IMHOpT MO>KET OBIThH BBIIIOJIHEH HA HECKOIBKHUX YPOBHAX: UMIIOPT
IIaKkeTa HCJINKOM, OTACIIbHBIX MO)IyJIGI;’I NI AK€ KOHKPCTHBIX (1)YHKHHﬁ H KJIaCCOB.

[Tpumep ummnopTa:

python

KomupoBats ko1

# VIMIopT 11€J10T0 MOJTYJIsS
import my_package.modulel

# IMIIOpT KOHKPETHOU (PYHKITUU U3 MOTYJIS
from my_package.modulel import my_function

2.3 Uanumanun3anuoHHblil paiia __ init__.py

@aitn __ init__.py CIyKuT AJi1 0003HAYEHUS KaTallora Kak makera. Kpome toro, oH
MOXXET COJIEp’KaTh KOJ, KOTOPBIM OyAeT BBIMIOJHATHCS TPH HMMIIOPTE TMaKeTa.
Hampumep, oH MOXXET UMIOPTUPOBATH OMpPEAeIEHHbIE MOAYIN WiIN (DYHKIMHU U3
nakeTa, YTOObl OHU OBLITN JTOCTYIHBI HA YPOBHE TMAKEeTa.

[Tpumep ncmonp30BaHusa __ init  .py /Ut OOBETMHEHHS] MOJTYJICH

python

KommupoBats ko1

# my_package/__init__.py

from .modulel import functionl
from .module2 import function2



Tenepr mpu umnopre my package MoxHO Oyner ucmnoib3oBaTh functionl wu
function2 Hanpsmyo:

python
Konuposats xoz
from my_package import functionl, function2

2.4 IlognmakeTsbl M KX OPraHU3aALMS

[JakeTel MOTYT COJAEp’KaTh BJIOKEHHBIE ITAKEThl, HA3bIBAEMBIE IOJNAKETAMHU.
[lonmakeTsl MOMOTalT CTPYKTYpUpPOBaTH MPOEKT HAa OoJjee MeNKHe MOIYIH,
0C00EHHO Korjja GyHKIMOHAIBHOCTD IPOTrPaMMBbl 3HAYUTENILHO PaCIIUPIETCS.

[Ipumep CTPYKTYpHI € IOANAKETAMMU:
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Konmposats kox

my_project/

—— main.py
—— my_package/

—— _init__.py

—— modulel.py

—— sub_package/
—— _init__.py
—— submodulel.py

3. IIpocTpancTBa HMEH

[TpocTpaHCTBa MMEH TMO3BOJISIOT PA3ACATh UIACHTHPHUKATOPHI (Takue Kak WMEHa
(GyHKIMIA, KIAaCCOB W TIEPEMEHHBIX) B paMKaxX NPOTpaMMBbI, MpPEIOTBpaIias
KoH(MKTEI uUMeH. IIpocTpaHcTBO MMEH — 3TO 00JacTh, B KOTOPOM HMEHa
VHUKAJIbHBI i HE TIEPECEKAIOTCS C MMEHAMU U3 IPYTUX MPOCTPAHCTB.

3.1 OcHoBHBIE MPpOCTPaHCTBA UMeH B Python

Python ucnonb3yet HeCKOIBKO MPOCTPAHCTB UMEH:

JlokanbHOe NPOoCTpPaHCTBO UMeH : JIOKanbHOE MPOCTPAHCTBO CO3AAETCS IPU
BbI30BE (YHKIMM W XPAHUT IEPEMEHHBIE, OIMPECICHHBIE BHYTPU ATOU
byHKIUY.

I'no6anbHOEe NMPOCTPAHCTBO MMeEH: OJTO MPOCTPAHCTBO HMEH, KOTOPOE
CO37aeTCs TPH 3aITyCKE MPOTrPAMMBI M COACPKUT TIEpeMEeHHbIC, (DYHKIIUH U
KJIacChl, ONIPE/ICIICHHbIE B OCHOBHOM 00JIaCTH BUJIUMOCTH.

BcTpoeHHoe mNpPOCTPAaHCTBO MMeH: OTO MPOCTPAHCTBO  COAEPIKHUT
BCTpOECHHBIE (DYHKIIMU U UCKIIFOYEHUS, Takue Kak len, print u Exception.



3.2 Pabora ¢ npocTpaHCTBAMH UMEH

Kaxnoe mnpocTpancTBO HMMEH CYHIECTBYET B CBOEM KOHTeKcTe. Hampumep,
nepeMeHHasi, OnpeiesieHHas BHYTPU (PYHKLIHUU, HEAOCTYIHA BHE 3TOM (YHKIUH, TaK
KaK OHA CYILIECTBYET B JIOKAJIbHOM IIPOCTPAHCTBE UMEH.

ITpumep:

python
Konmposats ko
def my_function():
local_var =10
print("Inside function:", local_var)

my_function()
# print(local var) # Ommubka, Tak kak local var He cymiecTByeT B TJI00aibHOM
IPOCTPAHCTBE UMEH

3.3 Onepatop global u nonlocal

Omnepatop global mMmo3BONSIET W3MEHITH TJIOO0ATBHYI0 TIEPEMEHHYIO BHYTPH
¢byakuuu, a nonlocal — wucmoOAB30BaTH TMEPEMEHHYIO M3 BHEIIHEH o00JacTH
BUAMMOCTH (HaIlprMep, U3 BIOKCHHON (YHKIIHH).

[Tpumep ucnonszoBanus global:

python

KonupoBath ko1
x=10

def modify_x():
global x
x=20

modify_x()
print(x) # BeiBoaut: 20

4. Opranusanus KojAa ¢ MoMOIIbI0 MAKEeTOB U MPOCTPAHCTB UMEH

[lakeTpl W TpPOCTpaHCTBA WMEH MO3BOJSIOT A(G(HEKTUBHO OPraHU30BHIBATH KO,
0COOEHHO B KPYMHBIX MPOEKTax, MpeAoTBpamias KOHMIUKTHI UMEH W YMpOInas
IMOHUMAaHUE CTPYKTYPbI IPOTPAMMEBL.

4.1 l'[pnMep HCIOJb30BAHHUA MAKETOB H MPOCTPAHCTB UMECH



[IpenacraBum mpoekT s 00pabOTKH M300pAKEHUM, COCTOSIIUNA W3 MAKETOB IS
Pa3IUYHbBIX 3TAOB 00PadOTKHU.

markdown
Konuposats xoz
Image_processing/
—— _init__.py
— loader.py
filters/

—— _1nit__.py
— blur.py
sharpen.py
—— transforms/
—— _1nit__.py
—— resize.py
— rotate.py

351eCh:

o loader.py comepxkuT GyHKIMU U1 3arpy3KH U300paKeHUH,
o maker filters — ¢pyHKuMM 1715 QUIBTpaTUU N300paKEHUH,
o maker transforms — GyHKIHMM 11 TpeoOpa30BaHUs U300paKEHUH.

HMcnonp3oBaHMe 3TOro NakeTa:

python

KonupoBatsk ko1

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")

# Ilpumenenne QuiIbTpa M K3MEHEHHUS pa3Mepa
blurred_image = apply_blur(image)
resized_image = resize_image(blurred_image, (100, 100))

4.2 IlpeumyiecTBa OpraHMu3aliy KoJAa B MAKeThl U NPOCTPAHCTBA UMEH

o UYuraemocts: [lakeTbl U NpoCTpaHCTBA UMEH MOMOTAIOT YETKO Pa3AesisiTh
JIOTUKY MPOTrPaMMBI, yIydlllasg YATAaeMOCTh KOJa.

o IloBTOpHOE NcoNb30BaHUE KOAA: DYHKIIMOHATBEHOCTD, OPraHNU30BaHHAS B
BU/IE MMAKETOB, MOXKET OBITH JIETKO UCIIOJIb30BaHA B IPYTUX MPOEKTaX.

o IlpemorBpamenne xkoH@IukTOB MMeH: [IpocTpaHCcTBa MMEH MO3BOJIAIOT
n30exaTh KOH(MIMKTOB UMEH, OCOOEHHO B OOJIBIIIUX MPOCKTAX.



5. UMeHOBaHHe U MMIIOPTHPOBAHHUE NIAKETOB

[IpaBuIbHOE MMEHOBAaHHWE MAKETOB M MOJYJEH MOMOraer m30exKaTh MyTaHULBI U
nenaer Koz Oosiee MOHATHBIM. VIMEHa MaKeTOB AOJKHBI OBITh KOPOTKUMH, HO MPU
ATOM JIOCTAaTOYHO UH()POPMATUBHBIMHU.

5.1 IIpaBu1a HNMEHOBAHMSA NTAKETOB M MOy JIei

o lMeHa makeToB M MOIYJICH JTOKHBI OBITh HAIMCAHBI B HIDKHEM PETHUCTPE U
0e3 crenualbHbIX CHMBOJIOB.

o M30OeraiiTe IIMHHBIX UMEH — OHHU JOJDKHBI OBITh ONMHCATEIBHBIMH, HO HE
I'POMO3IKUMH.

o Hcronw3yiiTe OHATHBIC M CTaHIAPTU3WPOBAHHBIC HAa3BaHWs I (ailioB u
I1aIoK, YTOOBI MX Ha3HAUYEHUE OBLIO OYEBUIHBIM.

5.2 AGCOIOTHBIEC M OTHOCHTEIbHbIE HMIIOPTHI

B Python MOKHO HCIIOJIb30BaTh AaOCOJIIOTHBIE W OTHOCHTEJILHBIC HUMITIOPTHI.
AOCOJIOTHBIE HMIIOPTBHI YKA3bIBAIOT MMOJIHBIM mIyTb OO0 MOAYJIA, Ha4YWHaAd C
KOPHCBOI'O ITIaK€Td, a OTHOCUTCJIbHBLIC HMMIIOPTHI ITO3BOJIAIOT HCIIOJIB30BATH ITYTH
OTHOCHUTCIIbHO TCKYHICTO MOAYJIA.

[Tpumep aGCONIOTHOTO UMIIOPTA:

python
KomupoBats ko1
from my_package.modulel import functionl

[Iprmep OTHOCUTENBHOTO UMIIOPTA:

python
Konmposats ko
from .modulel import functionl # Onun ypoBeHB BBEpX

6. IIpo0JieMbl U peKOMeHIAIUN NPH padoTe ¢ MAKeTAMHU U MPOCTPAHCTBAMH
HMeEH

6.1 IIpob6aembI ¢ UMIIOPTOM

o Kpyrosbie 3apucumoctu: Koraa n1sa MoayJist MMHOPTHPYIOT IPYT APYra, 3TO
MOXXET TIpuBecCTH K ommbkam. Jlnsg pemennss mpoOIeMbl ClieayeT
MIEPEOCMBICIITD CTPYKTYPY ITAKETOB U pa30pBATh 3aBUCUMOCTb.

o JlyonmpoBanme umen: M30eraiite nyOIupoBaHUs UMEH MOJYJIEH B pa3HbIX
4acTAX NPOrpaMMbl, TaK KaK 3TO MOXKET MPUBECTU K ITyTaHULIE.



o Joarue mytu umnopta: M30bITOYHO JUIMHHBIE TYTH UMIIOPTA 3aTPYAHSIOT
pabotry ¢ komoMmM. Ecnm CTpykTypa CTaHOBUTCS CIMIIKOM CJIOKHOM,
BO3MOXHO, CTOUT MEPECMOTPETH €€ OPraHU3aLHIO.

6.2 PexomMeHganuu

o M30eraiite ruy0okux BJoKeHMH: CrapaliTech HE CO34aBaTh M3JIMILIHE
rIyOOKHE BIIOXKEHHBIE CTPYKTYpbl MAaKETOB, TaK KaK 3TO YCIOXHSIET
HABUTaLIMIO 110 TIPOEKTY.

o CoOarwopaiite cornamenuss 00 umeHoBanum: Crenyire craHaapTaM
UMEHOBaHUS ISl MOJAEpKaHus eIMHO00pa3us B KOJIE.

o Omnpeneaure 4YeTKylW apxXuTeKTypy mnpoekrta: IIpu npoekTupoBaHuU
OONBIIMX CHCTEM MCHOJB3YyWTE YETKYI0 MEPAPXUI0 U  JIOTHUYECKYIO
OpraHU3alHUIo MAKETOB.

7. 3akiaoueHmne

[TakeThl ¥ TPOCTpPAHCTBA MMEH WTIPAIOT BaXKHYIO POJb B OpraHU3allMM Kojaa Ha
Python, oOecrieunBasi CTpyKTypy M YIIpoIlas YIpaBJICHHE KPYIMHBIMU MPOCKTaMHU.
OHU TOMOTAIOT JIOTHYECKH TPYIIHUPOBATH MOJYIIH, TPEIOTBpaIias KOH(IHKTHI
MMEH W yIIydIllas 9uTaeMoCTh Koja. [I[pocTpaHCTBa MMEH MO3BOJISIIOT Pa3rpaHUIHTh
00acTi BHIMMOCTH TEPEMEHHBIX W (pyHKIHMH, obneryas pa3pabOTKy CIIOKHBIX
NPUIIOKEHUH U CIIOCOOCTBYSI MX MacIITabupyeMocTu. Vcronb30BaHue MakeToB U
MPOCTPAHCTB HMEH CIIOCOOCTBYET CO3JaHIIO OPraHU30BAHHOTO, TIOJIJICPKUBAEMOTO
M JIETKO PaCIIMPSEMOr0 MPOTPAMMHOTO OOECTICUEHUs, YTO JIeJaeT WX BaKHBIMH
uHCTpyMeHTaMu i Python-pa3pabotunkos.
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