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LIBeTOBaA Mogdenb

— MaTemaTuyeckas Moaenb OnMcaHus NpeacTaBneHns UBETOB B BUE
KopTexen Yncen (06bIYHO 13 TPEX, PEXE — YETbIPEX 3HAYEH W),




— KoaunpyeT Ntoboi LBeT, NpeacTaBss B B1UAe KOMOMHALMM Tpex LIBETOB
(kaHanoB): KpacHoro (Red), 3eneHoro (Green) 1 cuHero (Blue), ¢ pa3Hom
NHTEHCUBHOCTbIO.




VIHTEHCMBHOCTb KaXA0ro 13 Tpex LIBETOB — 3TO OAMH BalT (T. . Yncio B
avanasoHe ot 0 o 255):

e benbivt ugeT r=255; g=255; b=255

e XenTbli uBeT r=255; g=255; b=0
YepHbivt ugeT r=0; g=0; b=0

3eneHsin

KpacHblit CuHui




RGB B CSS




RGBA

[Toxox NoO CMHTaKcmcy Ha RGB, HoO BKNtovaeT B cebst anbda-KaHan, 3aaatoLimia
HEeNpPoO3pavyHOCTb 3nemeHTa (0 — Npo3padHbIi, 1 — HEMPO3PayHbIL).

red-box:hover {
background: rgba(255, 0, 0, .5);
¥

red-box:hover {
background: #ff000050;

}

m




IMeHa LIBeTOB

B CSS cyulectByeT 140 3a(UKCNPOBAHHbIX MMEH

® green

® orangered
® springgreen
e yellowgreen
e slategrey

e transparent



CMYK

[laHHas MOAEeNb ABNSETCS BblUMTAtOLLEN, MOCKOMBKY LiIBETA B HEM 06pa3ytoTCs
NyTeM BbIYMTaHMS 13 YEPHOTO LiBeTa 6a30BbIX LUBETOB: rosyboro (Cyan),
,kentoro (Yellow).




HSV

(Hue, Saturation, Value)

e Saturation — HaCbILLEHHOCTb. YeMm Bbille 3TOT NapamMeTp, Tem «yuile» byaet

LIBET, @ YeM HIKe, Tem bvke oH byaeT k cepomy (0 — 100%).

=
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HSV

Yallle BCero ncnonb3yeTcst B NpoCTon 0bpaboTke n30bpaxeH .




HSL

(Hue, Saturation, Lightness)

e Saturation — HaCbILLEHHOCTb. YeM Bbllle 3TOT NapaMeTp, TeM «YuLle» byaeT
LIBET, @ YeM HIKe, Tem bvke oH byaeT k cepomy (0 — 100%).




HSL

[Mpenmyulectsom HSL nepen RGB aBngdeTca 1o, 410 HSL 9BngeTcs ropasso
6onee NOHATHbIM. KpoMe TOro, C NOMOLLbIO HEro 1erye co3aaTh NannTpbl
NOAXOASALIMX LIBETOB (COXpaHss OTTEHOK 1 MeHSS SPKOCTb M HaChILWLEHHOCTb)

Preset: Custom

| Cancel |

Master

Hue:

Saturation:

==

Lightness:




HSL B CSS

.span-1 {
color: hsl(0, 0%, 100%);
¥
.span-2 {
color: hsl(0, 100%, 50%);
background-color: hsl1(120, 100%, 50%);
¥
.span-3 {
color: hsl(30, 100%, 0%);
background-color: hsl(60, 100%, 100%);
¥

span-1




HSLA B CSS

dopmaT HSLA Noxox No cuHTaKcKcy Ha HSL, Ho BKAtoYaeT B cebst anbda-
KaHan, 3afatoLi HeMPO3pPaYHOCTb 3M1EMEHTA.

.box {

background-color: hsla(120, 100%, 50%, 1);
¥
.box:hover {

background-color: hsla(120, 100%, 50%, .5);

}




Buabl rpaprkm

BexTopHas rpadmka PacTpoBas rpadprika

b
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BekTOpHasa rpadmka

— 3T0 M306paXKeHMs, COCTOSILLNE 13 SNEMEHTAPHbIX FTEOMETPUYECKMX DUTYP:

Tovku
JINHUM N NOMaHble NNHNK
MHOroyrofibH1Ku
OKPYXHOCTU U 3N17IUNCbI
KpuBble be3be

Tekcr



<l--?xml version="1.0" encoding="UTF-8" standalone="no"?-->

<l--
<l--

Created with Inkscape (http://www.inkscape.org/) -->
Modified with Notepad by Erik Baas -->

<svg xmlns:svg="http://www.w3.0rg/2000/svg" xmlns="http://www.w3.0rg/2000/svg" xmlns:xlink="http://www.w3.
<defs id="defs4"></defs>
<g transform="translate(85.7143, -78.0765)" id="layerl" style="display: inline;">
<path d="M 796.16782,429.51929 A 384.03629,372.48679 0 1 1 28.095245,429.51929 A 384.03629,372.48679 0
<g id="g3180">
<rect width="13.745957" height="35.259808" x='"356.12924" y="88.684883" transform="matrix(0.996096, 0
<rect width="13.74596" height="35.259808" x="402.14154" y="41.126842" transform="matrix(0.97767, 0.2

<rect width="13.745959" height="35.259808" x='"441.40332" y="-0.64356124" transform="matrix(0.952779,
<rect width="13.74596" height="35.259808" x="472.91574" y="-81.153206" transform="matrix(0.887771, 0
<rect width="27.705935" height="85.763885" x="498.01544" y="-104.13171" transform="matrix(0.865233,

</g>
<use
<use
<use
<use
<use

transform="matrix(0.862442, 0.506156, -0.506156, 0.862442, 282.195, -98.3657)" id="use3187" x="0"
transform="matrix(-0.0316159, 0.9995, -0.9995, -0.0316159, 807.789, 161.136)" id="use3193" x="0"
transform="matrix(-0.495114, 0.868828, -0.868828, -0.495114, 884.22, 435.129)" id="use3195" x="0"
transform="matrix(0.468833, -0.883287, 0.883287, 0.468833, -246.475, 525.918)" id="use3199" x="0"
transform="matrix(-0.00102917, -0.999999, 0.999999, -0.00102917, -163.621, 795.901)" 1id="use3201"

<g id="g3246">
<rect width="13.745956" height="35.259808" x='"83.825287" y="207.74258" transform="matrix(0.906092, -
<rect width="13.745959" height="35.259804" x='"146.55168" y="192.7778" transform="matrix(0.951256, -0
<rect width="13.745957" height="35.259804" x="201.66933" y="175.0033" transform="matrix(0.976612, -0
<rect width="13.74596" height="35.259808" x="262.70715" y="141.97794" transform="matrix(0.996824, -0
<rect width="26.694605" height="106.97702" x="303.15683" y="119.95148" transform="matrix(1, -5.49364

</g>
<use
<use
<use
<use
<use

transform="matrix(0.0228643, 0.999739, -0.999739, 0.0228643, 787.641, 152.916)" 1id="use3253" x="0
transform="matrix(-0.999127, 0.041777, -0.041777, -0.999127, 638.761, 938.788)" 1id="use3255" x="0
transform="matrix(-1, 0, 0, -1, 630.998, 955.506)" id="use3257" x="0" y="0" width="744.09448" hei
transform="matrix(-0.881807, -0.471611, 0.471611, -0.881807, 360.298, 1044.22)" id="use3259" x="0
transform="matrix(0, -1, 1, 0, -164.928, 795.78)" id="use3261" x="0" y="0" width="744.09448" heig

<path d="M 249.97798,429.14448 L 237.92277,462.81802 L 521.90116,563.50788 L 545.4621,553.10466 L 532.
<path d="M 396.337,414.63424 L 409.05736,435.21453 L 25.745558,636.78236 L 7.3061092,629.27373 L 13.04
<path d="M 413.18304,293.54853 L 369.33929,536.07978 C 368.35044,536.00945 367.37715,535.95478 366.370
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HenoCTaTK BEKTOPHOW FrpaduKy

® 60/bLIOE KOMIMYECTBO ONMCaTENbHOM MHMOPMaLKW AN CAOKHbIX OOBEKTOB
® HegoCTaTOYHas PEANUCTUYHOCTb BEKTOPHOIO M300PaXKEH S
e rpy3snt CPU

<svg version="1" xmlns="http://www.w3.0rg/2000/svg" width="400" height="200" viewBox="0 0 300.00¢
<g fill="#567660">

<path class="node" d="M147.5 611-5 3.7-3-2.3c-1.7-1.2-4.2-2.7-5.7-3.3-2.6-1-2.7-.9-2.3 1.7.2
</g>
</svg>
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PacTpoBas rpaduka

I/I3o6pa>+<eH|/|e Mo BEePTUKaIn N ropn3oHTaIn paB6I/IBa€TCﬂ Ha AOCTAaTO4YHO
MENTIKNE NMPAMOYTONTbHNKN — TTNKCESbI.

VECTOR




XaPaKTEPUCTUKM

DACTPOBbIX
1300PaKEHUI



PaspelleHmne

600x600 300x300 150x150 72X72
55KB 29KB 20KB 15KB

18x18 9x9 4x4
12KB 11KB 11KB




[nybuHa LuBeTa

—onpegensder To Ko/MM4eCTBO OTTEHKOB, B ANdlNd30HE KOTOPbLIX TOYKA MOXET
N3MEHSATb CBOM LUBeT.

1001
0110
0100
1001

00110001
01001000
00 10 00 01
01001100




[nybuHa upeTa (bnTOB)

Konn4yecTtso LBeToB

2 22=4

4 2%=16

8 28=956

16 216 - g5 536

24

224 = 16777216



16uT /24 6mTa
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/1 UBET

A\

IHOEKCMPOBaHHbI




[10Chl pacTPOBOro N306paxeHNs:

® BbLICOKAs PeanuCTUYHOCTb M30DpaXeHus
® 03BONSET BOCNPON3BECTI M30OpaxeHMe N0OOM CAOKHOCTY

MUVHYCbI paCTPOBOrO N306pAKEHUS:

® [1/10XO MacWTabnpyroTCs

® 1300paXKeHe MOXHO peakTUPOBaTh TONbKO LIENNKOM

® 324aCTYH MOXET UMETb HONbLWNIM pa3Mep, YEM aHANOr BEKTOPHOIO
13006pAKEHNS

B BekTOp — 1.98 KB, a B pactpe - 51 Kb



SVG



SVG (Scalable Vector Graphics)

— S3bIK pa3MeTKM MacliTabupyemMoi BEKTOPHON rpadriku

<!--2xml version="1.0" encoding="utf-8" standalone="yes"?-->
<svg xmlns="http://www.w3.0rg/2000/svg" version="1.1" height="400px" width="400p>
<circle cx="100px" cy="100px" r="100px" fill="red" style="fill-opacity: 0.5"/>
<circle cx="150px" cy="150px" r="100px" fill="blue" style="fill-opacity: 0.5"/>
<circle cx="200px" cy="200px" r="100px" fill="green" style="fill-opacity: 0.5"/>
<rect x="0" y="0" width="100" height="100" fill="black" stroke="yellow" stroke-width="5px"/>
</svg>

EXAMPLEY


https://developer.mozilla.org/ru/docs/Web/SVG/Tutorial

SVGBHTMLS

B HacToswmm MmomeHT dhopmaT SVG noaaepxmBaetcs 95.83% 6pay3epos.

<svg width="150" height="100" viewBox="0 0 3 2">
<rect width="1" height="2" x="0" fill="#008d46" />
<rect width="1" height="2" x="1" fill="#ffffff" />
<rect width="1" height="2" x="2" fill="#d2232c" />
</svg>




DOPMA

bl pac

"DAMUIKY

DOBOV



BMP (Bitmap Picture)

e Cc hopmatom BMP paboTaeT orpoMHOe KONM4eCcTBO NPOrpamMm

® MOXHO COXPaHSTb YepHO-Hesble, Cepble MONYTOHOBbIE, MHAEKCHbIE LIBETHbIE
M LUBETHble M30OpaeH s cnucteMbl RGB

® 60MbLWON 0OBEM




GIF (Graphics Interchange Format)

aHUMauum

0AHObMTOBas MPO3PavYHOCTb

MHOEKCHas nannTpa

CTaHOapT pa3pabaTbiBancs TONbKO A5 NOAAEPKKM 256-LBETOBOW NaNNTPbI




BMP GIF

156 MB 860 KB
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JPEG (Joint Photographic Experts
Group)

NpUMeHSeMbI AN XpaHeHMs (HOTON300paXKeHU 1 MOAOOHbIX UM
M306paKEH NI



BMP GIF JPEG

156 MB 860 KB 980 KB
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MHOeCTBEHHOE CoXpaHeHye



http://www.artlebedev.ru/tools/technogrette/img/jpeg-1/

PNG (Portable Network Graphics)

anbdaraHan

obnagaeT bonee BbICOKOWN CTEMEHbI0 OKaTUS A5 ParaoB ¢ bonbWmM
KOMMYECTBOM LIBETOB

nepecoxpaHeHne n30bpaxeHns NPOXoAsT be3 NoTepk B Ka4YecTBe.
LIBETHOE MHAEKCMPOBaHHOE M30bpaxeHe (nanuTpa 8 BT Ans LBeTa
rnybuHom 24 6uT)

He NoaxoauT ans doTorpaduit
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PNG vs JPEG

MHOr LA PNG
APEANOUUTEABHEE HET! TOAbBKO JPEG!!!

AAS MAAIOCTPALLWA,

CKPUHILIOTOB,
- (]

HEFO-TO CTEKCTOM... 154, k0 JPEGH!

I TYT HEYEFO

W AYMATB!!

...KOMMKCOB, TPAPUKH, ,
AOrOTHUNOE...
a MOBAKD JPEG!!

O / JPEG! JPEG! ~
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PNG vs GIF

png-8 gif




WebP

— obecneymBaeT cKaTmne n30bparKeHnl Kak c noTepsimu, Tak 1 6e3 noTeps.

BMP GIF JPEG PNG WebP
156 MB 860 KB 980KB 49MB 450KB
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WebP

MeHbLKI pasmep darina
YNyYLWEeHHbIM anropuT™M OxaTms

Bonee KauecTBEHHbIM Nepexofbl LiBeTa
Macka anbda-KaHana

VIcKa)keHVe MMeeT NNacTUKOBbIN BIL

47



[ loaaepxKa

WebP image format &

Global
Image format that supports lossy and lossless compression, as
well as animation and alpha transparency.

Android Blackberry
Browser Browser

Chrome for  Firefox for |E Mobile UC Browser ~ Samsi

Edge Firefox Chrome Safari Opera i0S Safari Opera Mini Android Android for Android Interr

Opera Mobile

Notes = Knownissues (1)  Resources(9) Feedback

Both Safari & Firefox are experimenting with supporting WebP images

Animated WebP images are supported in Chrome 32+ and Opera 19+

! Partial support in older Chrome, Opera and Android refers to browsers not supporting lossless and alpha versions of WebP




IHCTPYMEHTbI OKaTUA

JPEGmInI

5 imageOptim
“\ Kraken.io (online)
v
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https://kraken.io/

OnTrmm3auns SVG

— 3aK/1K04AETCA B YAANEHUN KHEHY)KHOW» MHDOPMaUnm 13 SVG, Tem cambiM
yMeHblIaeTCs pa3mep camoro darina.

e SVG Cleaner
e SVG Scour (Ans paboTbl HEOOXOANMO YCTaHOBUTbL Python)
e SVG Optimizer (15 paboTbl HeobxoaMMO ycTaHoBUTH Node.js)


https://github.com/svg/svgo

[1o oKaTng

EXAMPLE




[ Tocne oxaTtung

<svg version="1.2" baseProfile="tiny" xmlns="http://www.w3.0rg/2

0.614 KiB - 68.2% = 0.195 KiB




img
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Retina gucnnen

Retina

Device

pixels




1300paxeHne

HOPMasnbHOro YeN0BeKa yenoseka c Apple




1300paxeHne

HOPMasnbHOro YeN0BeKa yenoseka c Apple




<img

<img

srcset

src="1img.png" alt="koTuk" height=100 width=200
srcset="1img@2x.png 2x">

src="1mg800.png" alt="koTuk" height=100 width=200
srcset="img800.png 800w, imgl500.png 1500w">

57



Picture

58



Picture

<picture>
<source media="(min-width: 800px)"
srcset="1images/filter-cat.jpg" type="image/jpeg">
<source media="(max-width: 799px)"
srcset="1images/cat.png" type="1image/png">
<img src="1img.png" alt="koTuk" height=100 width=200>
</picture>




objectit

fill contain




Background

.box1 {
background-image: url(pusheen.png);

}

KapTuHka 250x250, cogexalnin 6nok 200x200




Pa3mepbl (oHa

.box1 {
background-image: url(pusheen.png);
background-size: 100%;

/*background-size: 100% auto;*/

KapTuHka 250x250, cogexatnin 6nok 200x200




Pa3mepbl (oHa

.box1 {
background-image: url(pusheen.png);
background-size: 100% 100%;

/*MOXHO yKa3blBaTb 3Ha4yeHWe B px*/

KapTuHka 250x250, cogexatnin 6nok 200x200




cover/contain

.box1 {
background-image: url(pusheen.png);
background-size: cover;

¥

.box2 {
background-image: url(pusheen.png);
background-size: contain;

}



https://developer.mozilla.org/en-US/docs/Web/CSS/background-size

[ lOBTOpeHMe KapTUHOK

.box0 {

background-repeat: repeat; /*no ymonyaHuiox/
}
.box1 {

background-repeat: no-repeat;
}
.box2 {

background-repeat: repeat-x;
}
.box3 {

background-repeat: repeat-y;
}

8- 8 ‘W}J W W
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85 ““} ““} 4

W W
Ty
it "uLL "uLL
A A Amd J




[TonoxeHne oHa

.box1 {
background-image: url(pusheen.png);
/*left | center | right | <npoueHTb> | <3HauyeHue>x/
/*top | center | bottom | <npoueHTb> | <3HauyeHue>x/
background-position: 75% 50%;



https://developer.mozilla.org/en-US/docs/Web/CSS/background-position

background-position: 0 0;




background-position: 100% O0;
background-position: 100% 100%;
background-position: 0 100%;

background-position: 0 0;




DrKcaLms POHa
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scroll

Larem ipsum dolor sit amet,
consectetur adipiscing elit, sed do

eiusmod tempor incididunt ut labore

et dolore magnassrkicidd.lL
minim veniam; quis Nostru

[Tprmep
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http://codepen.io/tjacobdesign/pen/wBeXZz

ObnacTb NO3NLMOHVPOBAHNS

.box { background-repeat: no-repeat; padding: 20px; }
.box1 { background-origin: border-box; }

.box2 { background-origin: padding-box; /*no ymonuyauuwx/ }
.box3 { background-origin: content-box; }

EXAMPLE

71




Kopoye

EXAMPLE

https://clck.ru/AMKMc
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https://developer.mozilla.org/en-US/docs/Web/CSS/background

JIHeVHble rpagneHTbl

.box {

background: linear-gradient(#f00,#0f0);
}

.box {

background: linear-gradient(45deg, #ff0 0, #f00 30%,
#0f0 30%);

}




HanpaBneHne rpagreHTa

.box {
background: linear-gradient(to top right,
purple, crimson, orangered, gold);

}ﬁ

EXAMPLE

.box {
background: linear-gradient(45deg,
purple, crimson, orangered, gold);

e




PadvanbHble rpadneHThl

.box {
background: radial-gradient(gold, purple);

}

background: radial-gradient(100px 200px at 100px 10px,
white 0%, orangered 50%, purple 100%);




Popma

.box {
background: radial-gradient(circle, gold, red);
}
EXAMPLE
.box {
background: radial-gradient(200px 30px, gold, red);
}
76

EXAMPLE




[ Tono)eHme

.box {
background: radial-gradient(at top left, gold, red);
}

.box {
background: radial-gradient(at 600px 50px, gold, red);
}




LLIabnoHbl

background: linear-gradient(135deg, white 25%, transparent 25%) -50px O,
linear-gradient(225deg, white 25%, transparent 25%) -50px O,
linear-gradient(315deg, white 25%, transparent 25%),
linear-gradient(45deg, white 25%, transparent 25%);

background-size: 100px 100px;

background-color: red;
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http://lea.verou.me/css3patterns/

PUALTPbI




filter: grayscale(1);

filter: saturate(2);

filter: sepia(1)

filter: hue-rotate(180deg)

80



filter: invert(1); filter: brightness(2)

filter: contrast(2); filter: blur(20px)



O6beagnHeHVe MUILTPOB

.cat {
filter: invert(100%) sepia(100%);
+
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[ loaaepxKa

CSS Filter Effects m-wo

Method of applying filter effects (like blur, grayscale, brightness,
contrast and hue) to elements, previously only possible by using

Android *  Blackberry

Firefox Chrome & Opera. i0S Safari  Opera Mini S Erorear

Opera Mabile

Global
unprefixed:
Russian Federation

unprefixed:

Chrome for  Firefox for

Android Android

IE Mabile

UG Browser
for Android

Notes  Knownissues (1)  Resources(7) Feedback

Note that this property is significantly different from and incompatible with Microsoft's older "filter” property.
' Supported In Firefox under the layout.css. filters.enabled flag.

2 Supported In MS Edge under the "Enable CSS filter property" flag.

3 Partial support in Firefox before version 34 only implemented the url() function of the filter property

“ Partial support refers to supporting filter functions, but not the url function.

Sams!
Interr




.text {
backdrop-filter: brightness(40%) sepia(l00%);

}



https://uwebdesign.ru/backdrop-filter-css-filters/

[ loaaepxKa

CSS Backdrop Filter &-unos

Method of applying filter effects (like blur, grayscale or hue) ta
content/elements below the target element.

Firefox S Safari Opera Mini *

Chrome for
Android

Global
unprefixed:
Russian Federation

unprefixed:

UC Browser for
Android

Notes Knownissues(2) Resources(8) Feedback

Chrome status: Proposed
Firefox status: under-consideration

' Can be enabled via the "Experimental Web Platform Features" flag

2 Currently only supported with the -webkit- prefix (not -ms-)

Samsung
Internet




CnpauTsl




CnpaunThl

— npnem O6'beLI,l/|Hl/|Tb MHOTO |/|3o6pa>1<eH1/1|7| B O4HO.




CnpanTbl B CSS

Hy>XHO cienatb KHOMKM "noaenmtbcs”







Kak 31O paboTaet?

flW B &in t 3




HYE
Tube

OcobeHHOoCTN:
e MeHbllie 3anNpoCOB K cepBepy

e CMmeHa no hover
e CNOXHO 0DABNSATb HOBbIE KAPTUHKM (HO MOXXHO aBTOMATU3MPOBaTh)


https://draeton.github.io/stitches/
https://www.npmjs.com/package/css-sprite

SVG-cnpaunThl

<svg style="display: none;">
<symbol id="1dinstagram" viewBox="0 0 24 28">...</symbol>
<symbol id="vk" viewBox="0 0 30 28">...</symbol>

</svg>

<div class="1dcons'">
<svg width="20px" height="20px">
<use xlink:href='#instagram'/>
</svg>
<svg width="20px" height="20px">
<use xlink:href="#vk'/>
</svg>
</div>

[ ]
O] \K g




SVG-cnpanThl

SVG: rpynnrpoBKa 1 Nepencrnonb3oBaHve 3/1EMEHTOB
Styling SVG <use> Content with CSS

93


http://css.yoksel.ru/svg-groups-use/
https://tympanus.net/codrops/2015/07/16/styling-svg-use-content-css/

Basebt4

— CNocob oNTUMM3aLMM 3arPYy3KU U306paXKEHMS.

<img width="82" src="data:image/svg+xml;base64,PHN2ZyB4bWxucz0iz

.logo {
background: url(data:image/svg+xml;base64,PHN2ZyB4bWxucz0iat
¥

® OTCYTCTBWE 3anpoca K cepBepy

® KapTWMHKa He K3WunpyeTcs

® yBennyeHue pamepa darvina (css/html)
e "Mycop" B KOAe



PaboTa c MakeTamu



https://zeplin.io/

LIBeTa B npoekTe

< Artboard 3

Colors

Colors

#white

— A YTO ecniv UHTEPHET NOACTPOUTCSH
nog MeHa? B

VIHTEPHET CeroiHA — 3TO He TONbKO MHGOPMaLIMA 1 TeXHOMO-
MK, ITO NHOAK: NX XeNaHWs, NPeanoYTeHns, 3aaaqn. TNopy — D
BOT aTOMbI, U3 KOTOPbIX HAa CAMOM [jene coCTouT umd}pcaaﬂ
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