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ITa KHUTa — HE CyXOHl Y4eOHUK, a )KMBOU roadmap aJis TeX, KTO XO4eT
aBTOMATU3UPOBATH PA0OTY C rpahKOU, HAYUUTHCS CO3/1aBaTh UHTEPGENCHI

Ha Python u MHOTOE Apyroe, He yBsi3asi B OECKOHEUHBIX MaHyaslax. ABTOP,
JIEHUBBIN TI0O COOCTBEHHOMY MPU3HAHUIO, HO YBJICUEHHBIN MPAKTUK, JAETUTCS
JIMYHBIM OIBITOM: KaK 3a JBaJIIAaTh CTPOK KOJa MPEBPAaTUTh 0ObIYHOE (POTO

TpaBbl B MYJIbTAIIHYIO TEKCTYPY JJIsl UTPhl WX B TTUKCENBHBIN OJIOK B CTUJIE
Minecraft.IlepBas yacts nocssiena 6udnuoreke Pillow, Bropast yacts —

3710 Torpykenue B Tkinter u padoty ¢ xoncramu (Canvas), TpeTbsI 4aCTh —
cpaBovYHUK 10 ¢pusibTpaMm Pillow, a 3aBepiiaeT KHUTY IPAKTUYECKUI KENC

MO CO3/IaHUI0 MyAOOp/a: OT KOHLENIMK U PYYHOTO KOJITaka 10 paboThl ¢
HENPOCEThIO, TeHepalluy IIPOMIITOB M PyYHOU JOBOJKHU B pelakTope. ABTOP YECTHO
pacckasbiBaeT o rpadssax: nouemy MU «zienaet Mpuio», Kak CJIOW B peIaKTOpe
CMacaioT I[IBETOBYIO FAaMMY, U JaKe OCTAETCS MECTO JJisi HeOObIUX (hUI0COPCKUX
Pa3MBbIIIUICHUM.
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Coaep:xanue

Pillow Bmecto Photoshop: kak 3a 20 cTpok koja JieiaTh MyJIbTSIIHbIE U
Minecraft-TekcTypbl
Konerr o3HakOMUTEIBHOTO (hparMeHTa.
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Tumyp Araes
I'pacpuxa, Python u U1

Pillow BmecTo Photoshop: kak 3a 20 cTpok koaa
nesaarb MyJbTsmHbie 1 Minecraft-TekcTypbl

ABTOMaTH3anus

N3ydas Adobe Photoshop (B uactHOoCcTH mMoOMMBII MHOIO CS6 — Tak Kak 3arpocTo YCTaHABIIH-
BaeTcs Ha JII00OH 4aiiHUK ), porpammsl o MoHTaxy (VSDC Video Editor, Wondershare Filmora,
Movavi u Capcut), 1 Apyroro Tina peiakTopsl MHE He MOIJIa He IIPUITH MBICJIb 00 aBTOMATH3aLIUH.
Kak MUHMMYM [OTOMY, YTO 5 JICHUBBII, 2 B OOLIEM U LIEJIOM — [J1s1 aBTOMAaTUYECKOTO CO3JaHUs MaTe-
puasioB u Tekctyp. Co3zaBast Urpsl 000N pa3pabOTUYMK YTKHETCA HOCOM B OJHY IPOCTYIO BEllb: y
HEro eCTb TOTOBBII 1 PACIMCAaHHBIN JIOP, IEPCOHAXKHU U UX AU3aiHbI, MOXET JJaXe CayHATPEK U NpH-
Mephl KOfIa, HO HET BTOPOCTENEHHBIX TeKCTyp. Ilo BTOpocTeneHHbIMU TEKCTYPaMHU 51 UMEI0 B BUJLY
TO, YTO HE BJIMSET Ha JIOP, HO BJIMSET HAa UI'POBOM ONBIT (K Mpumepy, 0ok 3emsin B Minecraft He
MIOMOXET HaM YOUTb JIpaKkOHa, HO IaHHAsl TEKCTypa KU3HEHHO HeoOXoiuMa Urpe).

CrienoBaresbHO, HY)KHO OBLJIO HAYYMTHCSI aBTOMAaTU3MPOBATh MPOLIECCH 00paboTKy rpadude-
ckux MarepuaiioB. [TocienoBarenpHast 00pabOTKa Mogpa3syMeBaeT KO, a aBTOMATU3AIMs — HaINIue
dbynkmmi. KenarenmpHo 0bUI0 BcE 310 oopmuth Ha Python. Wnes nmoHsATHA: X04y 00padaThiBaTh
BU3YaJl TAKMM 00pa30M, YTOOBI LEJBI psi (PMIIBTPOB M COMYTCTBYIOIIMX PE0OpPa30BaHUI HAKJIAIbI-
BaJIMCh 1O OJHOMY KJIMKY, O6e3 ynopHoro 3atupanus Ul Photoshop no aeip. M 4ro penats? 3aech
Ha IOMOUIb pUX0oAUT oauH u3BecTHbIN opk PIL (Python Imaging Library) non HazBanuem Python
Pillow.

Kak okazanocp, coodmiectBo Python yxke maBHO 3agymarnoch Haja TeM, KaK MOXHO 4epe3 KO
pabotarts ¢ rpadukoit. PIL — npeBHsist OubnmoTeka Jiist padoThl ¢ pacTpoBOM IpadMKOM, OIIEPKKa
KOTOpOH JaBHO IpekpaiieHa. [loromy Ha e€ ocHOBe BO3HUK (popk mnof Ha3BaHueM Pillow, o koto-
poM ceftdac 1 ToroBopuM. CTOUT OTMETHTb, YTO Ha MO CyOBeKTUBHBIH B3rIs Pillow mydrie Bcero
pabotaet umeHHo ¢ popmarom PNG, motomy paccmarpuBath padoTy OMOMHOTEKH C (hailIaMi HHBIX
paciiMpeHuii Mbl He CTaHeM, 10 KpaiiHeil Mepe B 3TOH craTbe. Takke OTMedy, 4TO 3TO HE COBCEM
oOpasoBaresbHas CTaThsl, a ckopee Roadmap, motomy 4To JOCTYH K KAKMM YTOIHO Y4eOHBIM MaTte-
puaam Ccerofiis ecTb U3 000N TOUKM 3eMHOI0 11apa, ¥ ropa3Jo BakHee OrOBOPUTh UMEHHO PO
MOCJIe/IOBATENIBHOCTD JEHCTBUI IPU OCBOSHUH JAHHOW TEXHOJIOTMH — KaKOM OHA IOJDKHA OBITh, YTOOBI
MMETh JOCTaTOYHOE TOHUMAHUE ISl BBIIIOJIHEHU S OIPE/IEIEHHOIO pojia 3a1au.

ba3zoBrbie pyHKINn

Bcé T10 paboraer nox 0qMHAKOBOMY MTPUHLIUITY: Mbl XOTHM YTO-TO TIOCTaBUTh Ha BXOJ TAKUM
00pa3oM, 4TOOBI MONYYHTH KeJaeMblil pe3ysbTar Ha Bbixoge. Korma mbl oOpadarsiBaeM ¢oTO B
Photoshop, Mbl Ha BXOJl BbI'py:XkaeM KapTMHKY M3 UMeloIuXcs (ailioB, B porpaMMe ONUChIBAEM
HEoOXOIMMbIe U3MEHEHHUsI U SKCIIOPTUPYeM (TomydaeM BbixoaHou (aiin). TouHo Tako ke mporiecc
HaM HY’KHO Hay4MThCsl peann3oBbiBaTh B Python, a ecm npoite — 3arpykarb KapTUHKY M YIQIATh €€
U3 pealn3yeMblX MPOLIECCOB (UTO-TO BPOJIE 3allycKa U 3aBeplleHus (PyHKIMU?).

3arpy3ka NpoucXoguT OaHaJIbHO: B MEPEMEHHYIO 3aluchiBaeTcs UM aitia noa QyHKimen
«open» (OTKPBITh). 3a 3T0 1 JI00mo AaHHbIN AT — ynTaercs Kak aHITIMIACKUIA A3bIK. MTak, Mbl 1ony-
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yaem 3arnuch Thna «original = PIL.Image.open("chto-to.png")». Ynanenue u3 peaauzyeMsix mporec-
COB — YECTHO, HE YBUJEN B MpUMepax 3TO B BUJE HEOOXOAMMOrO Mapamerpa, HO B KOHIIE BCeraa
UCTIONB3YIOTCST (DYHKIIMM «save(Ha3BaHKe)» U «Show», COXpaHUTh M OTOOPA3UTh COOTBETCTBEHHO.
Takxe, coxpaHsisi, MOXXHO YKa3aTb popmar: image.save("'chto-to.png", format="PNG"), XoTb 310 U
HEeoOs13aTesbHO.

INonpoOyem co3nath MKOHKY? Bot nomyctim ectb y MeHst PNG, 1 cpoyHO Hy)KHa MUHHATIOpA
128x128 Bo mms pobaenenus e€ B Buae MKOHKM Godot-poekta. Uto nenars? 3amgaém size, rpu
KeJIaHNHU/HeOOXOIMMOCTH B OT/IEJIHOM TMepeMeHHOU B BUjle «size = (128, 128)», a motoM 3agaém
e€ JuIsl KapTUHKU: «original.thumbnail(size)». Thumbnail, kcraTu, Tak ¥ NepeBOAUTCS — MUHUATIOPA.
ITocne 3Toro coxpansieM pe3yJabTaT U OTKPHIBAEM.

OHO B LIEIOM MaJIOBaXHO, HO €C/IM Hy)KHa MH(popMalus O KapTUHKE, TO MOXHO Y3HaTb €€
«format» (Hanipumep, PNG) u «mode» (Hanpumep, RGB).

Uro takoe RGB? JlaBaiite pacckaxy, TyT MHTEpECHO. BbiTyeT MHEHue, YTO B KapTMHKAxX Ha
KaX[Iplii KOHKPETHBIN MUKCeNb YKa3aH KOHKPEeTHBIH 1BeT. ['ocriona u gamsl, Oyab 9TO Tak, HUKAKUX
CJIOKHBIX MPOrpaMM ISl pelaKTUPOBAHUsI BU3yasia Obl HE MOSBUIIOCH — JIIOAW CTOJIBKO HE KHUBYT,
CKOJIbKO TIoTpeOoBajia Obl peaii3alysl TAKOro MHCTPYMEHTapust TpY TIOI00HOM ucxojie. Pazymeercs
BCE CHEJIAHO XUTpEeE.

KapTuHku XpaHsT 110 KaHaJIaM: KpacHbIM, 3eJIEHBIN U CUHUI. B Kax10M KaHasie orpeaenéHHoe
KOJIMUECTBO MHKCENEeH, a B KaK/IOM MHMKCeJIe 3alMcaH He TOTOBBIN I[BET, a YMCIOBOE 3HAUEHHE, YKa-
3bIBAIOLLIEE, CKOJIBKO B HEM TOTO MJIM MHOTO OT KOHKPETHOro KaHasia. CTONBbKO-TO KPACHOI'O, CTOJIbKO-
TO 3eJIEHOTO, CTOJILKO-TO CMHEro. TakuM 00pa3oM Kas/Iblii MUKCENIb HAUMHAET UMETh CBOU IIBET, U
BBIPUCOBBIBAETCs KpacuBasi KapTuHka. RGB — 310 anauTiBHAs 1IBETOBask MOZIENb, B KOTOPOU 11BETa
CO3/IAI0TCSI ITyTEM CJIOKEHHUSI KpacHOTo, 3eJ¢Horo u cuHero (red, green and blue).

Pillow MoeT pa3aenuTh KapTUHKY Ha KaHAJTBI C TIOMOIIBIO MeTofa «split», a codpars — ¢ TOMO-
IbI0 «merge». MOXHO pacKpacHuTh YEPHO-0eITyI0 KapTUHKY (TMPOCTO KaHajaM YEPHOro M OEJIoro BbI
3aga€te MHble 1[BeTa) uepe3 «colorize(image, black ="red", white ="yellow")». HakianpiBath Kap-
TUHKY JIPYT Ha Jpyra MoxxHO 4epe3 «blend». KapTuHKy MOXHO M3MEHATh TaK, KaK JAYIIE YTOIHO:
«image.convert("yka3zaTb MOJ")» MEPEBOAUT image B yKa3aHHbIN MO[I.

A Tenepsp K TBOpuYeCcTBY. IHCTpyMEHT €CTh, HO HaM HyKHa aBTOMaTtu3anys. JIoruka noHsarHa:
JeJ1aeM 4TO-TO BpOJie KOHBerepa.

Kaprynmzanms. Kpas

[Tpex e Bcero MHe 3aX0TeNoCh c/ienaTh KapTyHu3aluio. 3aueM? JTo JIydllle BCEro moaxoauT
TSI peTieHN s ICXOIHOM 3a/1a4H: MBI U3 TIPOCTOro Mateprara (hoTo JpeBecHHbl, CIETAHHOE B MOMEHT
MIPOTYJIKM) JIeJIaeM TEKCTYpY («MyJIbTSIIHAS» TEKCTypa JepeBa Ajisi urpel). B ogun kimk, 6e3 3amo-
pouek. U... y MeHs 3TO MOTy4nsIoch!

Ceituac OynemM paccMaTpuBaTh He TIOTHOLIEHHBIN KO,  OTIebHbIe (DYHKIIUMH, KOTOpbIe ObLIH
3aJICUCTBOBAHbBI — 51 OyJly OIUCHIBATh, YTO JIa KaK. A MOTOM MOKaXy pe3yibTar: Obuio/crano. Busy-
aJIbHOE TIOHMMaHUE, KaK MPaBUJIO, BMECTO THICSIUH CJIOB.

JI1s1 KapTyHU3aIMK HaM HYKHO JIB€: CO3/IaHMe KOHTYpOB U pabota ¢ 1ietamu. M To u gpyroe
MOXET TOKa3aThCsl CIOKHBIM, HO TIO CYTH BCE JIETKO M JIaXke MO-CBoeMy OaHaJIbHO: IPOCTO Moove-
PEIHO HaKJIAIBIBACTITH (DHITHTPBI M IPUMEPHO B TOJIOBE MTPEACTABIISICIIb, KaK Oy/IeT BBIIISIICTh PE3YJib-
tat. Jlomyctum, pasmbitue 1o ['ayccy M3BecTHO JoOOMY, KTO XOTb pa3 padortas B Photoshop — stot
METOJI UCTIONB3YIOT, HA MOEH MaMSITH, Yallle BCero.

Crnenyer ckazarh U O TOM, 4TO padoTa OymeT Bectuch ¢ opmarom PNG B mone RGB — 310
MIPOCTO, TIOHATHO, a YTO eI1¢ HYKHO JIJIsI XOPOITIel TBOpUYeCcKOU padoTsl, BepHO? OHO paciupeHue,
TPU KaHaJsa, ¥ Ky4a pasHooOpa3HbIX (pyHKIMH. ToMbKo HaM CTOUIIO OBl JOOABUTH HX:

from PIL import Image, ImageFilter, ImageOps, ImageEnhance, UnidentifiedImageError
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Ternepb MOKHO OTKPBITh KAPTUHKY Y IPUHYAUTEIHHO KOHBEPTHUPOBATh (IpeoOpa3oBaTh) e€ B
RGB. Bapyr ucxoauuk B apyrom popmare? He noiaer.

img = Image.open(image_path).convert("RGB")

Otmuno! Tenepb nomymaem, Kak HaM cliesiaTh KOHTYP. XO4uy HaJIOXKUTb Pa3MbITUE, BBIAETUTh
T'PaHUIIbI 10 SIPKOCTH, MHBEPTUPOBATH (UTOOBI TPAHUIIBI CTATM TEMHBIMU Ha OesioM (poHe), mpeBpa-
II[aéM B KOHKPETHYIO Y€pHO-OeNTyl0 MacKy KOHTYPOB M yTONIIaeM yriibl. B pesysibTraTe momydarcs
YEPHBIE, YETKUE KUPHBIC KOHTYPBl — KaK B MYJIbTUKAX.

[Tpucrynum.

blurred = img.filter(ImageFilter.GaussianBlur(blur_radius))

Jnsa Havanma Mbl HakJaagsiBaem uisTp — Omop mo ayccy (pasmbitue mo [ayccy), 3amaém
paguyc 1 3alMChIBAEM IOJYUMBIIEECS B OTAEIbHYIO IEPEMEHHYIO.

edges = blurred.convert("L").filter(ImageFilter. FIND_EDGES)

Tenepp Hy)eH nouck Kpaée. [lepeBonm ¢ momorpio «convert("L")» KapTUHKY B 4€pHO-OeITbIit
opmar (Ham HyKHO TOJILKO TeMHee/cBeTee), HakyaabBaeM puisTp FIND_EDGES (1o cytu nepe-
BOIUTCS KaK: HAUTU KPASI). Crout yTouHUTB, 4TO «L» — 3TO HE COBCEM «UYHMCTHIN YEPHO-OCIIbIN»,
a rpajaluuu ceporo.

Ho BbI mOMHUTE, YTO HaM HY)XHO IMEHHO MHBEPTUpOBaHHOE n300paxkenue? Tak Kak ynoOHee,
Korja Kpasi YépHbie, a He Oesnble. [laBaiiTe 3aauM U 3TO:

edges = ImageOps.invert(edges)

dyHkums «invert» MeHsieT B YEpHO-0eJI0i KapTHHKE YEPHBIN Ha OEJTblil, a OesIblil — Ha YEPHBIIL.
Wrak, Terneppb y Hac ecTh Y€pHBIE Kpas Ha OesioM oHe, dyaecHo!

Ho tenepp roroBbTech... Byaer Tsaxeno, onHa CTpoyka MpsAMO-TaKH yX:

edges = edges.point(lambda x: 0 if x < edge_threshold else 255)

Cror, gaBaiite NOSCHIO, YTO BCE 9TO 3HAUUT! DTO Ha3bIBaeTCs moporoBas OuHapu3anus. Ham
HY)XHO yOpaTh JIMIIIHUIA IIIyM ¥ OCTaBUTb TOJBKO YETKME Kpas, BepHO? 3HAUNT TakK, 3Ta (DyHKIUS
OyKBaJIbHO TOBOPUT: BCE, uTO MeHbile edge_threshold (3agaércs oTnenbHO Kak nepeMeHHast) — Oyaer
0, To ecTb Y€pHBIM, a T1e OonbIIe — OyaeT 255 — To ecTh OesbiM. Takum 0Opa3oM Mbl YOUpPaeM IITyM:
Terepb y HaC YETKOE pasjiesieHre Ha YEpHbIe Kpasi U Oenblil (hoH.

To ecTb «point» OCTaBJISAET TOJBKO CUIIbHBIE Kpas, a BCE OcTajbHOE npeBpaiaeT B ¢poH. [Tonu-
MaTh €r0 MOXHO KaK «OCTaBHUTh TOJIBKO YBEPEHHBIE IPAHUIIBI, OCTAJIBHOE OTOPOCH».

if edge_thickness > 0:

edges = edges.filter(ImageFilter.MinFilter(3))

W yronuiaem nonyyuBIIvecss KOHTYpbl. 3alIOMHUTE, YTO Mbl 3aITUCAJIA UX B «edges».

Tenepb HaM HYXHBI 11BETa. A TOTOM MBI BCE «CKJIEUM» !

Kaprynuzanus. I{Bera

['panuiis! BeiAe M. Bo3Bpaimaemcst K HICXOAHOMY M300pakeHUI0 ¥ paboTaeM Tereph C IiBe-
tamu. CHOBa nipuMensieM Oimiop 1o ['ayccy, HaM HEOOXOIUMO CIJIAUTh IIIyM U MEJIKHE JISTAJIH.

color = img.filter(ImageFilter.GaussianBlur(blur_radius))

Tenepb HaMm HY)KH])I HACBIIIICHHOCTDh 1 KOHTpaCTZ

VipaBJiisieM HaCBIIIIEHHOCTBIO:

color = ImageEnhance.Color(color).enhance(saturation)

VYnpasiseM KOHTpacToMm:

color = ImageEnhance.Contrast(color).enhance(contrast)

TyT HaBepHOE BaM CTaJl0 MHTEPECHO, KaKWe JIMYHO s 3a/1aBajl MapaMeTpbl ISl KapTyHH3a-
1un? JlaBaiite moaeaoch CBOMMU TIEPEMEHHBIME, HO BB, TOPOTE MOH, MOKETE MOUTPATHCS Vi CAMH:
num_colors=8, saturation=1.6, contrast=1.2, edge_threshold=80, blur_radius=3, edge_thickness=1.



T. Araes. «['paduxka, Python u Ul1»

«threshold» u «thickness» nepeBonsTcst Kak OpoOr M TOJMIIMHA COOTBETCTBEHHO, MOCTIeIHEE B KOJIe
siByisieTcst hiarom.

Vpa, Tenepb MOXeM MEepeTH K CaMOMy BKYCHOMY — a UMEHHO, K CaMOi KapTyHU3aluu!

310 Te (PYyHKLIMU, paiy KOTOPbIX BCE U 3aT€BAJIOCh M3HAYAJIBHO:

color = color.quantize(colors=num_colors, method=Image. MEDIANCUT).convert("RGB")

color = color filter(ImageFilter.MedianFilter(size=5))

3aroMHUTE, YTO MBI IIOJIyYHIIU «COlor».

Camoe mMKapHOe 3/1eCh — 3TO METO[ «quantize» — JI0CIOBHO TIEPEBOJMTCS KAK «KBAHTOBATb».
On

BBIOMPAET IBET U METO[: LIBET — JI0 KOTOPOTo HY:KHO COKpAaTuTh (y HAC 3TO «num_colors»),
METOJ] — KOTOPbIM CJIE[lyeT MOJIb30BaThCs AJ1s1 JocThkReHus 3agauu. Y Hac 310 MEDIANCUT: ainro-
PUTM CTPOUT MAIUTPY U3 yKa3zaHHOTO KoimuecTBa (N Kos-Bo) HanOosiee MpeacTaBUTEIbHBIX [[BETOB
Y 3aMEeHsIeT KaXKIbli MUKCesb OJMKANIIIM 1IBETOM M3 MAIUTPBL. B pesynbrare mnomyyaercsi «mocre-
PU30OBaHHBIN» BUJL.

[Nocne cHoBa nepeBonum kK RGB 1i1s1 nanbHeiiei paboThI.

Ho nocne kBanTOBaHus yacto cienyer ucnonb3oBarh MedianFilter (Meauanublii pumbTp),
YTOOBI YOPAaTh JIMIITHKUE NTyMbl, apTehakThl, CIeIaTh KAPTUHKY OoJee TNIaJIKon, Kak Obl YUCTOM, O3
«KpOUIKW» Ha TpaHUIax Mexay nBetaMu. OH Kak Obl 3aMEHsIeT MUKCEIN MeJUaHON COCETHUX MUK~
ceJiel, TeM CaMbIM BbIPAaBHUBAS.

Ternepb HaM HYKHO TPaHHIIBI U TIOJMYYMBIIYIOCS TTAJIBTPY CIOXKUTH MEXIy coboii! YV Hac ecTb
nepeMeHHble «edges» (KOHTYpbI, TPaHULIbl) U «color» (manurpa).

CobupaeM B KOMITO3UIIHIO:

result = Image.composite(color, Image.new("RGB", img.size, "black"), edges)

[Tpore: pe3yabraT paBeH KOMITO3UIIMU(TIATUTPA LIBETOB, YEPHBIN (DOH TOTrO ke pazMepa Ha
BCSIKMU CJTy4ail, 1 KOHTYpoB). [ToyyaeTrcst pucyHOK B CTHJIE KOMUKCA/MYJIbT(HUIBMA.

IMukceaun3anms

A 4T0 ecim MHe Hy’)kHa OyKBaJbHO TeKcTypa B ctiiie Minecraft? Kak ato cienats?

B ceii pa3 6e3 myk oboinémcs. Ham HyKHO clienaTh NMKCETM3AIUIO0 TIOf] CETKY (BCE-TaKu B
Minecraft TekcTypa — 3TO ceTKa U3 KJIETOK, KaxJasl U3 KOTOPhIX UMEeT CBOM LBET). bbul yIUBIEH,
YTO JJIs1 STOTO MOTPEOOBAIOCH BCETO HECKOJIBKO cTpok! HacTonpko 310 mpocTo.

Ha, s u3 Tex, KTO CHavyaJla NOKa3bIBa€T pelleHre CIOKHOM 3aJau — a MOTOM JA€T MPOCTYIO,
YTOOBI HA KOHCTPACTE BbI, IOPOTMe YNTATENHU, TOUyBCTBOBAIU Ce0s1 CIIEIIMATUCTAMU (XOTSI €CJIU Pa3o-
OpaJich ¢ IepBBIM MPUMEPOM, BbI JEUCTBUTENBHO MOHsM Python Pillow).

[Tepemennsie: pixel_size: int = 16, num_colors: int = 24, saturation: float = 1.3, contrast: float
=1.2.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.



https://www.litres.ru/book/timur-dzhafarovich-agaev/grafika-python-i-ii-74734442/
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