Pyouk O. B.

A myOIriKailia € 6esmocepeHiM ITPOTOBIKEHHAM TI0-
eperHix ImyOiKaIriif aBTopa, 110 OIIMCYBAJIN MO~
auocti LaTeX 90-x pokis XX cromiTra. Toro, mio gaBa-
JIO MOYKJIMBICTB 3PDYYHO AJsI ABTOPA IIIATOTYBATH TEKCT i3
YHCJIEHHUMHA MATEMATUUHUMY (GOPMYJIaMHU 3i CKJIATHOIO
crpykrypom. IligroryBatu y ¢opmi, MaKCHMAaIBHO JI0-
CTYIIHIA AJis1 CHpHHAHATTA umTavyeM. BogHouac MOXKHa
6yJI0, HATPUKJIAA, TOYHO mogaTy rpadikm pyHKIiH 1 ger-
KO IIOAATH 300pasKeHHsI POSrOPTOK MHOTOIDAHHUKIB.
JL1a IpocTHX itrocTparrii IIaHiMeTPIYHUX i CTepeoMeT-
PUYHMX 33724 ITHOT0 6YJI0 A0CTATHRO. AJte moTpeda roxa-
BaTHU CKJIAIHI CXeMH, JiaTpaMu Ta ITie 11 y KOJIbOPi oTpe-
OyBaJia HOBOBBEZEeHb. TakmM HOBOBBEIEHHSIM, ILIO AOJTY-
ynno a0 LaTeX rpadiuuuii BeKTOpHMI pellakTop, CTaB
maxer Pgf/TikZ (Bxomgurs 1o ckiany MiKTeX). I1sa my6-
JIKAITis € CIIpo6or0 MOAATH CTUCINH OITUC MOYKJIHMBOCTEH
naxera Pgf/TikZ Ge3 «3aHypeHHS J0 AHa» AETAILHOTO
omucy — 725 cropinok dopmary A4 aHMIIHCEKOI0 MO-
Boio. Hamm ctvenuii onuc HenoBHUM, ale JOCTATHIN AJA
yemitaol poboTty B 6inbinocti BunagkiB. Ilocnnanus Ha
pecypcH rIo6aIbHOI MEPeKi JO3BOTUTE YATAYAM, 00Pa3-
HO Ka)Ky4dH, «He JIVIIIE IIipHYTH 0 THA, aJie i1 IOKOIaTH-
cs». ¥ Kimmi nybaikattii omrcamno mponec posmupeHHa
BLIBHOMOIIIMPIOBAHOTO pPelaKTopa BeKTOpHOI rpadikmu
Inkscape 0 excropry peayibraris y TikZ.

ITy6aikaiiro mpusHa4Yeno 14 yIHiB Kiacis i3 moriu-
OJIeHUM BUBYEHHSIM MaTeMaTHKH UM (isuKY, CTYEHTIB
MATeMATHYHUX 1 (GisUUHUX CIeHianbHOCTeH, YUHUTENB
MAaTeMATHKH ¥ QisUKM, HAYKOBUX IIPaIliBHUKIB.

1. Crroci6 BuKopHMCTaHHS

Tpancaania — repeTeopeHHs Gopmary 3 tex Ha pdf
— pesyJsTaT BUKOHAHHA Takol BKasieku: pdflatex na-
36a ¢ailny.tex. Tyr i fani KypcuBOM BHILIEHO Ha3BU
[IOHATh, 3aMiCTh AKNX KOPHUCTYBAY Mae 3amucaty Ha-
3BH 00’ €KTiB a60 YMCJIOBi BeJIMUKHH.

¥ npeamM0Oyi noTpiOHO 3aMOBUATH:
® BUKOPHCTAaHHA TAKETa BKa3iBKOIO:

\usepackage{tikz};
®BUKOPUCTAHHA 6i6MioTeK MaKeTa, HATPUKJIAM, TAK:

\usetikzlibrary{positioning,arrows,through,

patterns,calc}

ITapamMeTpu BKa3yIOTh Ha MOKJIHNBICTH TAKOTO:
®positioning — BiHOCHOrO MO3UITIOHYBaHHS;
®Arrows — KPecJeHHA CTPLIOK;
ethrough — nposeneHHs KoJa Yepes 3ajaHy TOUKY;
epatterns — mMTPUXyBaHHS;
®calc — oOumcieHb.

Beepemuni cepenosuma document BKasiBK1 puCyHKA
POSTAIIOBYIOTE Yy cepenosuiri tikzpicture abo BuxopucTO-
BYIOTb fAK aprymenT Brasisxu \tikz. Hampuwiaz, i koa:

\tikz{\draw (-1,0) — (1,0);

\draw (01_1) - (0’1);}

ixonm:
\begin{tikzpicture}\draw (—-1,0) — (1,0);
\draw (0,-1) — (0,1);
\end{tikzpicture}

BEKTOPHA NPA®DIKA B LATEX SACOEAMMU TIKZ

UPHU3BEAYTH OO0 OJHOTO I TO-
ro camMoro 300paKeHHA
IBOX B3a€EMHO NIEPIEHIUKY-
JAAPHUX BiApiskis (puc. 1).
Ilpu npoMy KOKHY BKa-
3iBKYy 3aBEPIIYIOTHL Kpai- |
KOIO 3 KOMOI0. ¥ IOJJaHOMY |
IPUKJIAZi BUKOPHUCTAHO |
BkasziBky \draw. 3rigso is
3amoBuyBaHHAM TikZ TrymauuTs yci posmipu B canTH-
MeTpax, ajie IX MOMKHA 3aJaTH H CTAaHJAPTHHM CIIOCO-
6om. Posranrysauns nenrpa koopausar (0,0) e BigHoC-
HUM.
Cepeposue tikzpicture mae mapa-
MeTp scale, 3a JOMOMOTOI0 AKOTO MO~
Ha 301IbOIYBATH UM 3MEHIIIYBATH PO3-
Mip pucyHKa 6e3 3MiHM BEJIHMYMH KO-
OpPAUHAT 00’ €KTiB HA PUCYHKY.

Puc. 1 2. CHHTAKCHC BKa3iBOK

3araJbHMI CHHTAKCHUC BKa3iBOK TaKWit:
\command [parameters] (name) {contents} argu-
ments;
Tyt
command — BKasiBKa; ‘
parameters — mepeJiiK IapamMerpiB Yepe3 KOMY;
name -— Ha3Ba CTBOPIOBAHOTO 00’¢KTa (Ha YIOJO-
faHHA KOPUCTYBaua);
contents — BMicT 06’ekTa (MOXKe MicTUTH iR 06 -
€KTH);
arguments — aprymeHTH, HAIIPUKJIAL, KOOPAUHATH
TOYOK IILJIAXY, PO3MipH U iHIIT BKa3iBKu 0e3 \.
060B’A3KCBOIO € HAABHICTH JIMIIIE BJIaCHE BKa3iBKH.
¥V tikz GaraTo BkasiBok, ajie B 6araTboxX BHIAAKaXx J0-
CTATHBO BUKOPHCTaHHA Juie path i node.
Bkaziska \path crBopioe kouTyp. Ii mapamerpu
OIIACYIOTh, AK 1€l KOHTYDP BUKOPHUCTOBYIOTh:
draw — Jsiunie HAaKPECJIUTH KOHTYD;
fill — jmime saseTo;
. fill,draw — HaKpecaUTH KOHTYD i 3a1KTH;
use as bounding box — BHUKOpHCTaTH KOHTYP AK 00-
MEXKeHHH 300parKeHHA.,
3amicTs
\path[draw], \path[fill], \path{shade,draw], ...
BHKOPHCTOBYIOTH CKOPOUEHHS
\draw, \fill, \shadedraw.
Ax napamerp \path TakoX BKasyoTs Ha HasABHICTD
i HATIpAM CTPiJNIOK, KOJip, TOBIUHY JiHii TOIITO.
Koxnip Mo)xHa 3a/1aTH TaK:
®HA3BOIO KOJLOPY, oNepeaHno o3HaueHoo B LaTeX
i makerixcolor. HacTymni HasBu € 3aBKIM HOCHAK-
mumu:. black, blue, brown, cyan, darkgray, gray,
green, lightgray, lime, magenta, olive, orange,
pink, purple, red, teal, violet, white, yellow;
*3MIIIIyBAHHAM KOJIBOPIB 3 MOIIePeHL0 03HAUEHITMI
HasBaMu., CHHTAKCHUC 3alIUCy 3MIilTyBaHHS TaKWii:
Koaip,leidcomoxlionip,. ¥V pesyasrari OTPHMYIOTH
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HA AOINOMOI'Y BUMTEAIO IHDOPMATHKH

Koxip, 1o mictutsh éidcomox% roavopy, i (100 —
sidcomok)% woavopys. Hanpurian, red!20lyellow
O3HAYaE 3MIITYBAHHA YEPBOHOI'O M KOBTOI'O KOJIBO-
piB y mporropii 20:80. Binwmit konip MoxcHA He BKa-
syBaTtH. [ii sMiImyBaHHA BUKOHYIOTH y MOPAAKY iX
3aMuCy 3JIiBa HATIPABO — JHUB. JaJi IPUKJIAJ 3aJaH-
HA CTIJIIO BYy3Jia AJA BKasisku \node;
®3aNPOBAIKEHHSI HOBUX KOJIBOPIB 31 H@HIOIOTE:
srasiskoro \definecolor{ceos nassal{rgb}{inmencu-
8HICMb 4EPBOHOZ0, IHMEHCUBHICNb 3€/eH020, IHTNEHCU-
8Hicmb 6AAKUMHO020}, e IHNTeHCUBHOCTI KOJILODIB 3a/1a-
HO AilficHuMH y¥caaMu B Meskax Big 0 7o 1 BKIIOUHO;
BKasiBkoro \colorlet{ceos naszsa}{rkod roavopy,
3adanuil onycmumum YUHOM}.
SMIHNTH KOJip TEKCTY MOMKHA TAKOI BKAa3iBKOIO
\textcolor{xoxrip}{text}.
IMomo perTu napaMeTpiB — AWB. AAJI ONIKC BKa3iB-
ku \draw Ta immmx o6o0HOK Hax \path.
AprymeHTaMH € KOOPAHHATH TOYOK, Uepe3 AKi Mae
NPOXOANTH KOHTYD. ¥ tikz moykHa BuKoOpmcTaTy Taki
CIoco0M 3aalHHA KOOPANHAT (ITiCJ1a HasBHY IIOJAHO IIPH-
KJIaV BUKODPHCTAHHSA):
® nexapTosi BigHocHi (1,5);
® nexapToBi abcosoTHI Ha aprymri (11pt, 22mm);
®10/IApHI KyT-BigcTans (3:2);
® TeKapTOBi BiTHOCHO NonepeHLOl TouKH: ++(0,1);
® 1eKapPTOBi BITHOCHO mOUYaTKOBOI Touky +(—1,2);
®GapuIleHTpUYHI BifHocHO ABOx Touok (1,2)1.31(3,4)
— KOOpAWHATH TOUYKHU, PO3TANIOBAHOI Ha BixcTaHi
3/10 mnaxy 3 (1,2) go (3,4);
egincrans Ha npomeHi (1,2)!3cm!(3,4) — KoopauHaTH
TOYKH, PO3TAIIIOBAHOI HA BificTani 3 ¢M Bif moOYaTKy
npomens (1,2) Ha mpoMeHi, [0 MICTUTB TOUKY (3,4);
enpoeKiis Ha gany npamy (1,2)1(3,0)(3,4) — xoop-
IUHATY IPoeKIil ToukH (3,0) Ha npamy, 110 MiCTUTE
rouku (1, 2)i (3, 4).
Koopanaar; To90K, MivK AKMMY IOTPiGHO IPOBECTHA
JiHi10, PO3ALIAIOTE CHMBOJIAMU — —.
Hazsu 06’ekTiB (y KPyIINX Jy:KKax), MexXi AKMX
MIOTPiOHO CITOIYYNTH, PO3ALIAIOTE CHUMBOIaAMH edge:
\path (06’exm,) edge (00’ ercmy);
Bxkasiska \node cTBOpIOE BY30.I, 110, 3a3BUYA, Mic-
THTB TEKCT. [i TapaMeTpaMu MOXKYTb GYTH CTHIBL TEKC-

ByIOTb BKasiBry \tikzstyle.
IlomamMo HpUKIaZk TaKOIo
BUKOPHUCTAHHS 3 KOMEHTa-
pavMu micast cumsoiaa %
(rabn. 1).

ITicna Taxoro osHaueH-
Ha ctunb format Mo)kHA
BKasaTH fK [IapaMeTp Bif-
moBigHOro Byssa \node. 3o-
OpaskeHHs HA puc. 2 CTBOpe-
HO 3a JIOIIOMOTOIO TAKOI'O KO-
oy (TyT i majii momaHo JIHIe
BMicT cepeoBmna tikzpicture):

\tikzstyle{format} =[

circle,

thick,

minimum size=1cm,
draw=green!50!red!50!black,
right color=red,

left color=green,
font=\bfseries

1

\node[format] (A) at (0,0) {\textcolor{white{A}};

\node[format] (B) at (2,0) {\textcolor{white}{B}};

\node[format] (C) at (1,1.732) {\textcolor{white{C}};

\path[green, ultra thick] (A) edge (B);

\path[blue, ultra thick] (B) edge (C);

\path[brown, ultra thick] (C) edge (A);

3. Jinii

Jia so0paskeHust JIiHifi BUKOPHUCTOBYIOTE BKa3iBKY
\draw. [ToBiibHY HAKPeCJIeHY KPUBY MOKHA 3aMKHYTH
rak: \draw ... — — cycle;. ¥ KBapaTHIX AY:KKaX Micasa
\draw dJepes KOMy MOKHA BKasaTH:

TOBIMHY (TIOAHO ¥ MOPAAKY 3POCTAHHSA):

ultra thin;

very thin;

thin;

semithick;

thick;

very thick;

ultra thick;

abo BKasaTu TOBIIUHY ABHO, HAIPUKJIAZ:

line width=4pt ;

Puc. 2

L THI:
Ty, KOJip, iHdopMAaIia Iox0 HagBHOCT, hopMu I KO- solid;
JILOPY MesK, POSTANIIYBAHHA BiJHOCHO iHIIMX 06’€KTiB dotted;
To1[0. PO3TAIIOBYIOTE BY30JI Y TOUI 3 KOOPAMHATAMN densely dotted;
(x, y) sa momomororo aprymeHTa at (x, y). Posramysan- loosely dotted;
Hf BiZHOCHO iHImux 06’e€KTiB 37ifCHIOIOTE, BUKOPHCTO- dashed;
ByIoun 6i6miorery positioning. Hanpuknan, BKasiBka: densely dashed;
\node[right of=na36a,] (Ha3Bay) {merxcm} loosely dashed;
CTBOPHUTE BY30J HA36d5 IIPABOPYY BiJ By3sia Ha3ea; i dashdotted;
po3Talllye B HOMY MeKCM. densely dashdotted;
Cis 0(hOPMIIEHHS BY3J1a 33/IAI0Th, AKIINO KiTbKa BY3- loosely dashdotted;
J1iB OTPiGHO 306pasKTH OAHAKOBO. J[JIA ITHOTO BUKOPHCTO- dashdotdotted;
Tadﬂuuﬂ 1
\tikzstyle{format} =[
rounded rectangle, % TPAMOKYTHHK 3i 3TVIaKeHUMH KpasgMu
thick, % KOHTYP JKUPHOIO JiHicr0
minimum size=1cm, % wminiManpEWHE PO3Mi
draw——red'50'black'50 % KOHTYD Ma€ KoJip: 25% gepBoHOTO + 25% woprOTro + 50 6inoro
top color=white, % O61lanii 3ropH A4 IpaJie HTHOI 3aJIMBKY 3TOPH JOHUIY
bottom color= red'50'b1ack'20 % 10% uepsonoro + 10% uwopuoro + 80% 6inoro sauay
font=\itshape] % moxunmii mpudp TexcTy

nm

KOMIT'IOTEP Y LUKOJH TA CIM’I Ne7, 2012



HA JOT1IOMOI'Y BUHTEAIO IHOPOPMATHKH

densely dashdotdotted;

loosely dashdotdotted.

ITogamo 306parkeHHsa 3raJaHuX THIIIB Y TOMY CaMO-
My NOPAAKY Iepeniky (puc. 3).

Crpinky:

m—r ) mmme 8 mma W e U u mEE v mEE Y e b mme  Mme ¢ e U w6

Puc. 8

scTpinKa JriBopyd abo mpaBopyd (TOUHiIIE KayKydwH,
cIpaMOBaHA Ha MOYATKOBY ab0 HA KiHIIEBY TOYKY):
<~ abo —>
®CTpLIKY Ha 000X KiHIAX JiHil: <—>;
eTI0/BiiHA CTPiJIKA JIiBOpY4 a00 mpaBopy4: <<— abo—>>>;
®ToABitiH] CTPiIKK Ha 000X KiHIAX miHii: <<—>>;
TTogamo 300parkeHHst, OTpUMaHe 3a JOIIOMOTOIO Ta-
Koro Koy (puc. 4):
\draw[—>](0,0) — - (2,0);
\draw[>—>>] (Oa_'5) =—(2,-.5);
\draw[l<->[] (0,-1) - - (2,~1);
\draw[o—*] (0,—-1.5) — — (2,—-1.5);
\draw[) -)](0,-2) — - (2,-2);
Kouaip (zuB. Buine nyHKT 2. CHHTaKCHC BKa31BOK).
3a7aHi BeJIMYMHE TapaMETPiB 3aCTOCOBYIOTH O BCix
diryp, 1110 BUBOAATH BKas3iBKoo \draw J0 HACTYIIHOT'O
epeo3HaueHHA IapaMeTPiB V KBAaIPaTHUX AVKKAX.
ITicost BKasiBku \draw
(3 BUBHAYEHHAM BEJIITYUH
napaMmerpiB y KBaJpaTHHX
Ay:KKax 4u 0es 1poro) y »
KPYyIVInX IysKKax IOoTpi6-
HO BKasaTH IOYaTKOBY TO-

~
¥

YKy KpUBOi, IeHTp dirypm k >=
(nnst xoa, eyimca abo my-
i) ab0 OfHY i3 TOUOK IIps-
MOKYTHOI obiacri. Hampm- o, @
raag, \draw(2,3).

Jani sanmcyioTs Mo- ) h

audikaTop — T JdiHii.

TirymMadeHHA dYHCEN ¥ Puc. 4
KPpyrIux Oy:KKax micas mopudixkaTopa 3aIesKHUTDh Bij
moaubikaropa. Pisui MmogndikaTopu MoKHA po3Tariry-
BATH IOCJIiZOBHO BcepeAnHi ofuiel BKasiBKy \draw.

IIpoBenenns Bigpiska 70 Touky (X, J) 3a8aI0TH TAK:
— (x, y). Jlamany 3 KiNBKOX JIAHOK MOYXHO HAKDPECJIU-
TH, BKa3aBIIN KOODAMHATH ITOCIIIOBHIX BEPINHH y Y-
JKKax uepe3 KoMmy. Hanpurian, BKasiBka:

\draw (0,0) - - (1,1) - - (0,1) — - (1,0) — - (0,0);
300pasyTh JaMaHy, YTBOPEHY JiaroHaJAMU KBajapara i
[apoIo HOro MPOTIIEe:KHUX CTOPIH, MapajlelbHUX ocl
aberuc Ox (puc. 5).

Hopox:xeHHs By3JiB 10 IPOBEAEH-
HSA JIAMAHO] T10/]JaMO IPUKJIAZIOM TAKO-
To Kozy:
\tikzstyle{every
node}={draw,shape=circle,thick];
\node (v1) at (360,/7:2) {$V_13$};
\node (v2) at (2*360,/7:2) {$V_2$};
\node (v3) at (3%360/7:2) {$V_3%$};
\node (v4) at (4*360/7:2) {$V_43};
\node (v5) at (5*360/7:2) {$V_53$};
\node (v6) at (6%360/7:2) {$V_6$};
\node (v7) at ( 0:2) {$V_T7$};
\draw[thick](vl) - - (v2) — — (v8) - —
(v4) — = (v5) =~ (v6) —~ — (vT) — — (v1);
110 TTOPOAIKYE TaKe 300paxeHH4 (puc. 6).
IMopomsxenHd By3diB npH NpoBedeHHI JIaMaHOL 1IO-
JaMo IIPUKJIAZOM TAKOTO KOAY:
\draw (0,0) node [below left] {$A 13} — -
(1,0) node [below right] {$A 2%} — -
(1,1) node [above right] {A 3%} ——
(0,1) node [above left] {$A 43} — -
cycle;
110 IOPOAKYE TaKe 300pakeHHA (puc. 7).

D—m A
4
)

o ()
()

Puc. 5

Ay

Ay Ag

Puc. 6 Puc. 7

I'paTiy 3aIMCYIOTh, HATIPUKIAK, TAK:

\draw[step=.1cm] (1,2) grid (3,4);

¥ nomanoMy NpuKJIaAi napameTp step BusHauae
KPOK I'PaTKH, & Iapyu 4yuceJ 0 i micada moxpudikaropa
grid — obaacts [1,2]4[3;4] asa mOKpUTTA I'paTKOIO.

Kpyr 3 pagiycom r sanucyiors Tak: circle (r).

Enine 3 ocamu a i b samucyors tak: ellipse (a and b).

JyTy Kpyra 3 KYTOBHM aprymMeHTOM Bij o o 6 i pa-
JAiycoM r3amuCcyIOTh Tak: arc (a: 6:r).

Jlyry eJirica 3 KyTOBUM apryMeHTOM Bix o 10 6 i ocaMu
a i b sanucyroTh Tak: arc (« : 6 : a and b). ITpu 306pasKkeH-
Hi IyT TIEHTP KO0J1a U1 €JIiTIca PO3PaXOBYETHLCH ABTOMATIY-
HO, & KOOPAMHATH arc 3aJjaloTh IIOYATKOBY TOYKY JYT'H.

IIpaMOKYTHHEK, ¥ SKOMY KOODAMHATH OZHIE] BepIIiu-
HU 3a71aH0 6e310cepeHRO IiCA 3anucy BKasiBKH \draw
o MomudikaTopa, a NPOTUJIEKHA BEPIIIMHA MAE KOODAN-
HaT¥H (X, y), 3aIIUCYIOTE TaK: rectangle (x, y). 3aokpyriu-
TH KYTH IPAMOKYTHHKA JYTOI0 KOJIA 3 PAAlyCOM " MOMK-
Ha, BKazasiu nmapamerp [rounded corners=r].

Ky6iuny xpuBy Bes’e safators Taxoio BKkasziBKoio (A)
.. controls (X) and (Y) .. (B). Tyt (A) ta (B) — xiumni
kpuBoi, (X) 1a (Y) — omophi TOuKHM, poaTALIYBAHHSA
AKX BIJINBAa€E Ha popmy KpuBoi. BigcyrHicTs vacTuEN
and (Y) osuauae (Y) = (X). BogHouac MoxKHAa CTBOPIOBA-
TH BYy3J1 y TOYKaX IIapaMeTpHU30BAHOI KpuBOi (mapa-
MeTp 3pocrae Big 0 xo 1 mpm pyci Touku Bix mogarky mo
KiH1a), 38821094 BeJIMUNHY IapaMeTpa — JUB, Pe3yilhb-
TaT BUKOHAHHA TaKOro Koy (puc. 8):
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HA AOIOMOI'Y BUMTEAK IHPOPMATHKH

\draw[line width=2pt] (0,0) .. controls (1,3) .. (4, 0)

node[pos=0,left] {0}

node[pos=.2,left] {0.2}

node[pos=0.7,above]{0.7}

node[pos=1,right}{1}

Ky6iuny xpuBy MOXKHAa 3aJaTH, BKA3ABIITH [I0YATKO-
BY ¥ KiHITeBY TOUKHY Ta KYTOBi apI'yMeHTH JOTHUHHX BE-
KTopiB vy uux Toukax. Hanpukmnan, Tak (puc. 9):

\draw{line width=2pt,—>](0,0) to [out=150, in—=180] (4, 2);

\draw[line width=2pt,—>1(0,0) to [out=-90, in=0] (4,2);

Puc. 8

Puc. 9
4, 3amuBra

3aMKHEHHM# KOHTYD i3 3aJJMBKOIO TOI'0 CAaMOro KO-
ABOPY MOXKHA HAMAJIOBATH 3 JOIOMOTOI0 BKAa3iBKH
\fill, curTaKCHC BUKOPHCTaHHA AKOI TAaKWI caMull, K
IIJIA ByKe POSIVIAHYTOIL BKasiBku \draw.
IIpu pisHUX KOMBOPAX KOHTYPY if 3aJIMBKH BUKOPU-
CTOBYIOTH TAaKy BKa3iBKY:
\filldraw[fill=roxip saausru, draw=xo.xip rxonmy-
py] 3anuc xonmypy maxuil camuii, ax Oas \draw.
IIposopicTs Bu3HaYal0TH mapaMeTpoMm opacity, mo
HalyBae mificHux BeJmyuH y Mexkax Bix 0 go 1. IToBHilt
Hempo30pocTi Bigmosinae 1.
Piani iposopocrti Ti1a it KOETYDPY 3aJa10Th BiATIOBij-
Ho mapametpamu fill opacity # draw opacity.
s nmpuxnany nopamo 3obpaxennsi (puc. 10), ctBo-
peHe 3a KOIIOMOYTOI0 TAKOTO KOJY:
\draw[step=1,gray] (—4,-3) grid (4,3);
\draw[thick,violet,densely dashed] (0,0)
ellipse (4 and 3);
\draw]{ thick,red,densely dotted] (0,0) circle (3);
\fill[thick,green] (0,1.5) arc (90:0:2 and 1.5)
arc (180:-90:.5) — cycle;
\fill[thick,cyan,opacity=0.5] (-1.5,1.5)
rectangle (-2.5,—1.5);
\drawfthick,blue] (0,0) .. controls (1,—1)
and (-1,-1) .. (0,-3);
5. IlepeTBOpEeHHA 300pasKeHHS

IToBopoT Girypm 3AilcHIOIOTH, BKA3aBIM y I'Paxy-
cax mapameTp rotate BKasiBKu BUBEleHHSA 300pAKeHHA
— \draw, \fill a6o \filldraw)

IMapaiensHe NepeHeceHHA HA BEKTOP v(X, i) MOKHA
3aificHuTH, BKazaBmy napamerpu: xshift=x, yshift=y.
fAximo nepeneceHHs 3AiHCHIOIOTh Y BEPTUKAJIBHOMY UM
FOPHU30HTANBHOMY HAIPAMKY, TO BiIOBiiHe HajaHHA
HyAL0B01 Bemunay *shift=0 mMoHa He 3anuCcyBaTH.

Bupizarna yacTUHM 300paskeHHA, 00MEXKEeHOTO KO-
HTYpoM, €3 300paxKeHHs IHOTO KOHTYPY 3IifICHIOITh
BKasiBKoo \clip, cuETaKCcHC BUKOPUCTAHHSA SKOI II[00
3alucy KOHTYPY TaKWil caMuii, K AJA DPO3TVIAHYTOI
BrasiBku \draw. IIa BKasiBKka HiYOro He MaJIiOE, aje
BILIMBAE Ha 300pasKeHHsA Qiryp, safaHuX HACTYIITHHMU
3a HeIO0 BKa3iBKaMH.
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Puc. 10

Bupizanaa gactnHM 300paseHHa, 00MeKEeHOTO KO-
HTYPOM, Pa3oM i3 300paskeHHAM I[OTO KOHTYPY 31ilic-
HIOIOTHb BKasiBkoo \draw 3 ommieio clip (BxasaHowo y
KBaIpATHUX OV KKAX).

Ob6mesxenHs Aii BUpisaHHA 300paskeHHs 3MiHCHIO-
IOTH POSTAIIIYBAHHAM BKA3iBKM BHPi3aHHA M HACTYII-
HUX BKa3iBOK mo0ymoBH MparMeHTiB 300payKeHHA BCe-
penuni cepemopuiia \begin{scope}...\end{scope}.

Jna npukragy nogamo 3o0parxkenus (puc. 11), creo-
PeHe 3a JOIIOMOTOI0 TAKOTO KOAY:

\draw[rotate=60,clip] (0,0) ellipse (4 and 3);

\draw[step=.5,gray] (—4,—4) grid (4,4);

\fill[black] (0,0) circle (.1);

\fill[thick,green,rotate=30] (0,0) rectangle (1,1);

\fill[thick,green,rotate=30,xshift=1cm,

yshift=2cm] (0,0) rectangle (1,1);

\fill[thick,red,xshift=1.5cm,yshift=2cm] (0,0)

rectangle (.5,.5);

\fill[thick,red,xshift=1.5cm,yshift=2cm,

rotate=120] (0,0) rectangle (.5,.5);
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ITopanunii npuKag HAOYHO IIEPEKOHYE, IT0 PE3YJIb-
TaT MOBOPOTY i IapaJebHOTO TePeHECeHH A 3aIeKNTh
BiJl TOPAAKY BUKOHAHHA Jiil.

(Jaxni 6yne)

46

KOMIT'IOTEP Y LLIKOJ1i TA CIM'I N27, 2012



