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I10 BBINOJIHEHHIO Ja00PATOPHBIX M MPAKTUYECKUX padOT, IPUBOAATCS TOCTATOYHO MOAPOOHAs
METO/MKa BBIIOJHEHUS] MHANBUYalbHbIX 3aJJaHUi B cpefe rpaduyeckoro pegakropa GIMP,
CAIIP Autodesk Inventor u IDE Lazarus.

[TpenHazHaueHo i CTYIEHTOB OYHOU (hOpMBI OOYUEHMSI, U3YUAIOIIUX JAUCHUIIIUHBI
«MHxKeHepHas U KOMIIbIOTEpHAsA rpaduka», a TaKKe MOXKET ObITh MOJE3HO BCEM OCTAJIbHBIM

CTYACHTAaM, KCJIAr0OIUM CaMOCTOATCIIbHO OCBOUTDH pa60Ty C Fpa(l)HKOﬁ.

Peuenzent kanza. TexH. Hayk, nou. A.H. Uukanos

OOcyxneHo u yTBepxkaeHo Ha 3acemanun kadenpsl UBT (mpoTtokon 3acenanus
kadeaper Nel ot 26.08.2019).

©  MOCKOBCKMI TEXHUYECKHUW YHUBEPCUTET CBsI3M M MHpopmaTtuku, Ceepo-

Kagkasckuit punman, 2019



OraBieHue

[Tpaktnueckoe 3anstue 1. IleHTpasibHOE W MapasIeNbHOE IPOECLHUPOBAHHUE.

OPpTOTOHATBHOE TTPOCIIPOBAHIIEC ... vevvesteessessresteassesssesseasseassesseasseassesseasesssesseessesssesseessessnesses 4
JlaGopaTopHast paboTa 1. IIPOCKITHS TOUKHL. ....eevvuvreeiiriesiiiiesiiieessiieesireesieeesneeesneeenns 28
JlaboparopHas paboTa 2. PaboTa B autodesk inVentor...........cevveereiiieeiie e 59
JlaboparopHas padoTa 3. PaboTa B autodesk iNVENtor.........cccevveeriiiieeiieiiiesiie s 76
[Tpaktuyeckoe 3ansTre 2. I'pahuuecKuii peaakToP GIMP....ccoovveieereeieereerieeeesreeneans 97

JlaboparopHas pabota 4. PaGora ¢ rpadudeckum pepaktopoM gimp. OOTOMOHTaX B

011111 ¢TSS T TP TP PRURPRPPRPIR 115

Jlabopatopuast pabora 5 PabGorta ¢ rpaduueckum pemaktopom gimp. OOpaboTka

PACTPOBBIX MBO0PAMKEHIM ...t ittt sttt eean e 129

JIaboparopnas paboTa 6 mporpaMmupoBanue rpaduku B 1azarus............ccccoeeeeenne, 140



[Ipaktuueckoe 3ansitue 1. IleHTpanpHOEe W TapaseIbHOE

npoenupoanue. OpTOroHaaIbHOE MPOCITUPOBAHNE

Pemrenne 3aJa4 HaqepTaTenLHoﬁ reoMeTpunu ¢ MNPUMCHCHHEM rpa(bnquKoro

penakropa Gimp.

TeopeTnueckas 4acTh.
1. CseneHus u3 HayepTaTEIbHON T€OMETPUU

IIpoemmpoBanme (nar. Projicio — Opocaro Bmepémn) — MOPOLECC MOTyYCHHS

n300paxkeHus mpeaMera (MPOCTPAHCTBEHHOTO OOBEKTAa) Ha KAKOH-JIMOO TMOBEPXHOCTU C
MIOMOUIbI0 CBETOBBIX WJIM 3pUTENbHBIX Jy4yell (Iydeil, yCIOBHO COEAMHSIOIIMX IJja3
HaOrOAaTeNsl ¢ KaKOH-TMOO0 TOYKOW MPOCTPAHCTBEHHOI'O O0BEKTA), KOTOPHIC HA3BIBAKOTCS
MPOCIUPYFOIIUMH.

H3BecTHBI ABa METOAA MMpOoCHMPOBaAHNA: HEHTPAJBHOEC ! IAPAJJIC/IBHOC.

IlenTpaJbHOE NPOENMPOBAHKE 3aKIIOYACTCS B IPOBEJICHUU Yepe3 KaxkaAyI0 TOUKY (4,

B, C,...) wuzobpaxaemMoro oObeKTa U ONpEAEIEHHBIM 00pa3oM BbIOPAHHBIA LEHTP

npoeunpoBanus (S) npsmoit tuauu (SA, SB, >... — npoenupyoero Jiyya).

§

Ly

Pucynok 1.1 — LlenTpasibHOE NpOECIMPOBaHUE
Brenéwm crnenyromme o6o3nauenust (Pucynok 1.1):
S — HeHTp mpoenupoBaHus (IJ1a3 HaOIIOAaTEeNs ),
71 — INIOCKOCTB MPOEKIIUH;

A, B, C — 00BEKTHI MPOCIUPOBAHUS — TOUKH,



SA, SB — npoenupytoiye npsmMble (MPOCSIUPYIOIINE JTyUH).

[leHTpabHOI NpoeKIiMell TOYKH Ha3bIBaeTCAd TOUKA MEpecedeHHs MpOoeHUpYIOIe

MPSIMON, NPOXOJAIIEH Yepe3 LIEHTP MPOELUPOBAHUS M OOBEKT MPOELUPOBAHUS (TOUKY), C
IIJIOCKOCTBIO ITPOCKIUH.

[TpoeunpoBanue, Ipyu KOTOPOM MPOCLUPYIOLIUE JIyYH, MPOXOASIIUE Yepe3 KaKIylo
TOUYKYy  OOBEKTa, MapajuleIbHO  BBIODAaHHOMY  HAalpaBJIEHUIO  NpoenupoBaHus P,

HAa3bIBACTCA Mapajaje/IbHbIM.

Uy

s

Pucynok 1.2 — Mertoa napaiiensHOT0 MpOeHpOBaHUS
BBeném o0o3HaueHuUS:

BBeném o0o3HaueHus:

P — nanpasnenue npoenupoBaHus;

71 — TOPU3OHTAIIbHAS INIOCKOCTh TPOEKIUH;

A, B — 00bexTBI IpoeupoBaHus — TOUKH;

A1 u B1 — IPOEKIUU TOUYEK A ¥ B Ha MJIOCKOCTh MPOEKIIHH 1.

IlapanjeJbHOl NpoeKnyed TOYKU HA3bIBACTCS TOUKA EPECEUEHUS PO PYIOIIEH

HpﬁIMOfI, HapaHHCHLHOﬁ 3aJaHHOMY HaIpPaBJICHUIO IMPOCIIUPOBAHUA P, C IIJIOCKOCTBIO

MIPOEKINMN TT1.

Ecnu nanpasnenue npoenupoBaHus F NEPHEHANKYJISPHO MIIOCKOCTH MPOEKIHUH p1, TO
MPOELMPOBAHKE Ha3bIBACTCS MPAMOVI0JbHLIM (PucyHoK
1.3),unu opToronajibHubiM (Tped. 0rtos — psIMOH, gonia — yron), ecnu P He
MEPIEeHIUKYIISIPHO 71, TO MPOCLIUPOBAHKIE HA3bIBAETCS KOCOYI0JILHBIM.




YeTblpexyroabHUK 441515 3anaér IUIOCKOCTh T, KOTOpast Ha3bIBACTCS
IIPOELUPYIOLIEH, TOCKOJIbKY OHA MEPHEHIUKYIISIPHA K IUIOCKOCTH 1 (YLlmi). B nanpHeimem
OyZeM UCII0JIb30BaTh TOJILKO MPSAMOYTOJILHOE IPOELIPOBAHUE.

o

N N
~

Pucynok 1.3 — OpTroronanbHOe NpOeLUPOBAHUE

XOpoIIMM MOACTIOPhEM IS PEIICHUS 33]]a4 MOXKET CIIYKUTh UHTEPAKTUBHOE yueOHOe
nocobue «BonbxuH K.A. Haueprarenbnas reomerpus. YueOHoe mocobue. — HoBocubupck
2004 , JIOCTYIIHOE o CCBUIKE:
https://graph.power.nstu.ru/wolchin/umm/Graphbook/book/index.htm

2. T'paduueckuii penakrop Gimp

GIMP — wHoro mrargopMeHHOE TporpaMMHOE oOOecredeHne I paboOThI HaJ
nzobpaxenusimu. GIMP sBnsiercst akponumom, o3nauaromumv GNU Image Manipulation
Program. Penakrop GIMP mpuronen st pemeHuss MHOXKECTBa 3a/lady IO HM3MEHEHUIO
n300pakeHUi, BKIII04as peTyub Gortorpaduii, o00beinHEHHE U CO3JaHUEe U300paXKECHHUH.

[Iporpamma GIMP muorodyHnkunonansHa. E€ MOXXHO HMCIIONB30BaTh Kak MPOCTON
rpaduyecKkuil pefakTop, Kak npodeccruoHalbHOE MPUIIOKEHHE ISl peTylH Gororpaduil, kak
CEeTEBYIO CUCTEMY MaKeTHON 00paboTKH N300pa’keHHi, KaK MporpamMmy JUIst BOCIIPOM3BOICTBA
n300pakeHui, Kak mpeodpasoBarenb (opMaToB U300PAKEHUN U T. 1.

GIMP crpoekTupoBaH pacHIApsieMbIM TPU TIOMOIIH JOTIOMHEHUH, peaNn3yIONnX
mo0ble Bo3MokHbIe (yHKuuu. IlepenoBoit uHTepdeiic st mporpaMMUPOBAHUS MTO3BOJISIET
JIETKO aBTOMAaTU3UPOBATh BBHIIOJIHEHHUE JIFOOBIX 3a/1a4 JII000r0 ypOBHS.

OpnHoit u3 cunbHbIX cTopoH GIMP sBnsieTcst ero JOCTYIHOCTh U3 MHOTUX HCTOYHHUKOB
IUTSE MHOTHX ornepaninoHHbIX cucteM. GIMP BxoauTt B cocTaB GONBITMHCTBA AUCTPUOYTHBOB
GNU/Linux. GIMP Ttakse AOCTyIIEH U IS APYTHX OIMEpaIlMOHHBIX crcTeM Bpoae Microsoft
Windows™ unu Mac OS X™ ot Apple (Darwin ). GIMP — cBo6oaHOEe TporpaMMHOE

obecrieuenue, Bbimyckaemoe mon JmneHsueir GPL(General Public License). GPL

6


https://graph.power.nstu.ru/wolchin/umm/Graphbook/book/index.htm

IpeaoCTaBIACT IMOJB30BATCIIAM IIpaBO JOCTyIIa K HCXOJHOMY KOAY IIporpaMmM H IIpaBO
HU3MCHATH €TIO0.
IIo3HaKOMUTBCS C BO3MOXKHOCTSIMU H MOPAAKOM HCIIOJIb30BAHUA Glmp MOXHO Ha

odunmansHOM caiite https://docs.gimp.org/ru/getting-started.html , apyrux caiitax, Takux Kak

https://mostik.info/glaval ustanovka i zapusk gimp/ , https://uroki-gimp.ru/

https://docs.altlinux.org/books/gimp.pdf wu T. 1.

3. PaccmorpuM mpumep pemieHHs 3aayd  HauepTaTENIbHOW TIeoMeTpuu ¢
npUMeHeHHeM rpaduueckoro perakropa Gimp.

3agaua 1.

[Io n#ByM LEHTpaJbHBIM IPOEKUUsAM TpeyroiapHuka ABC onpeaenuTts €ro

IIPOCTPAHCTBCHHOC ITOJIOKCHUC.

Jnsa  pemeHuss  3ajadu  rpa@UyecKMM — METOJOM  HCIOJIb3yeM  CBOOOJTHO
pacmpocTpaHseMblii OeCIIaTHBINA peaakTop u3o0paxenuit Gimp.

1. Bamyckaem Gimp u co3maém HOBBIM MpoekT — u3obpaxkenue pazmepom 800 Ha 600

nukceneit. [{ng storo BeiOMpaeM u3 3aknaaku «®Paiim» crpouky «Co3naTh NpoeKT»,

Wi HaxkuMaeM coueranue kiasumn Ctrl — N, B okolke BBoJa mapameTpoB 3aaém

pasmepsl nzobpaxkenus: llupuna — 800, Beicota — 600, OTKpeIBaeM pacIIMpEeHHBIS

rapamMeTpbl, BEIOMpaeM 3amoJIHeHHe — berblil, B KOMMEHTapHUsIX 3alliChIBAEM HOMED

3a/1a4uu U CBOIO amuminio, Haxumaem OK.


https://docs.gimp.org/ru/getting-started.html
https://mostik.info/glava1_ustanovka_i_zapusk_gimp/
https://uroki-gimp.ru/
https://docs.altlinux.org/books/gimp.pdf

GHL Imane Maninulatinn Prooram.

WabnoH:

Pazmep nzobpameHnn

WwnpnHa: 800

-
-
-
-

BuicoTa: 600

-
-
- I
d3pelleHne no Y. - d nukcenogfin . ™
LieeToBoe npoctpaHcTeo:  Leeta RGB

TOUYHOCTb: 8 but LenoYyncneHHoe
Famma HenwHeliHoe NpocTpaHCTED
E
LleeToBOi Npoduik: BCTpOeHHBIH MP built-in
3anofHeH1e: Benblii

KoMmeHTapwii: 3apaua 1, paspaboTan Tka

Cnpaeka ChpocHTs 0K OTMeHa

2. Jlanee mepeHOCHM Ha CO3JaHHBIN Oenblii GoH ycnoBue 3amaun. Co3maeM 3eleHYIO
IJIOCKOCTh MPOEKIui. [ 5Toro M3MEHHM ILBET MEepeIHEero IUlaHa Ha 3eNEHBIH,
IIENKHYB 0 KBaJAPaTUKY IIBETA MEPEIHETO MIaHa (Ha pUCYHKE OH YEPHBII), BRI30BEM
Juasor BeIOOpa 1BeTa.

®ain [lpaska Broigenenwe Bug MzobBpamenwe Cnoid Leer Wae

|
L AKTHBHBIIA LIBET NepegHero nnaHa.
Il N | L EnkHuTe, UToDLI OTKPLITE gWanor Bsibopa UBeTa.

Bribepem cBeTii0 3e1€HbIN 1BET, Kak B yciaoBuu 3amaaun, HTML — pasmetka 9ff36f u

"HaxméM OK.



Y
-
Fy
-
Fy
-

4k 4k AN

I HTML-pazmeTka: 9ff

Teyui: I

MpexHuii:

Cnpaeka ChpocuTs Ok OTMeHa

HpI/I InoMomu1 HHCTPYMCHTA «HpﬂMoyr OJIbHOC BBIACICHHC) ﬂ co3gaaum

MMpsAMOYT'OJIbHUK B HM>KHEH 4acTH I/I306pa)I(CHI/I$I. BaTCM, IIpU MOMOIIU HHCTPYMCHTA «IImockas

I
3aJIUBKa» 3aKpacHM €ro I[BETOM IepeHero miaHa (3e1EHbIM).

Jlnst mpuanus MepCreKTUBEI UCIIONIb3yeM MHCTPYMEHT IPeoOpa3oBaHUs CIOEB m
BBIOEpEM ero, B pexkume «IIpeodpazoBanue mo Toukam» U «Ci0i» OTMETHM IIETIKOM MBIIITH

BCC YTJIbI IPAMOYTOJIbHUKA, ICPEABUHCM UX U HaXXMEM KHOIIKY ((Hp606pa30BaTL»



enouuenenios, GIMP built-in SRGE, 1 enoif) 800600 - GIMP

aiin Mpaska B 3 ofi User Vcrpymenms Ownerpei Ocsa Cnpaska

#  NpeoGpasosanwe no Toukam 4 H
Matpuua npeoGpazosanma

Teneps Hapucyem JeBbIi, OOPAOBBIN TpeyroiabHUK. [Ipu momomu auamora BeIOOpa

1BeTa nepenHero miaHa Beioepem 1Ber ¢ HTML pasmerkoii f36fcf. Boibepem nucTpymMeHT

“
«Kapannaun» , TOJIIMHY JIMHUY B MTaHEIU KUCTU BbIOEPEM MUHUMANbHYIO, 3X3 UKCEs.

Jlist TOro, YTOOBI HAPUCOBATH OTPE30K JTMHUH HMIETKHEM MBIIIBIO B HY)KHOM MECTE, T/Ie
JIOJDKHO OBITh HAYaJI0 OTpEe3Ka, 3akuMaeM KHomky Shift Ha kiaBuatype, mepeMecTu Kypcop K
MecTy, I7ie OyIeT HaXOJUThCs KOHEIl OTpe3Ka U emIE pa3 MISITKHEM JICBOH KHOIKOM MBIIIHU. DTy

K€ OIepaluio nmpoacjiacM co BCEMHU CTOpOHAMU TPCYT'OJIbHUKA.
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*3agaqa 1 Trauykxcf-1.0 (Lsera RGB 8 Bur, Hennneiinoe uenouncnennoe, GIMP built-in sRGB, 2 cnos) 800x600 - GIMP

Qaiin Mpaska Beigenenne Bug U erme Cnoit Llser Wnctpymentsr ©unetper Okna Cnpaska

Kapanpam

Pexun Hopraneh.. ™€) v

100,0,

EHHEIE LWTPHXA

[Jenaem noanucu npu oMoy HHCTpyMeHTa « TekcT» . , yCTaHaBJIMBaeM MpupT
Times New Roman, s3bik -pycckuii, pasmep 24. [lepexomum U3 TEKCTOBOTO CJIOS Ha CION

¢doHa, yTO OBl HAPHCOBATH TEM K€ IIBETOM LIEHTP MPOCIUPOBAHUS S2 .

HenpospadHocTe 100,0

Bnokmpal

KucTe

Pasmep 10,00

£

L
W
L]
hd

10 CooTHoweHwe ... 0,00

[I[énxkHyB B HY>KHOM MeCTe, HAHOCUM TOYKY — LIEHTp MpoernupoBaHus S;. [lemaem
MOJIITUCh U OIISITH MIEPEXOIUM B CIIOH (oHa.
AHAJIOTUYHO BBIYEPUMBAEM BTOPOM, CHHUH TpeyronbHUK, 11BeT HTML pasmerku

laded?.
11



BEImIoIHUB 3TH HeﬁCTBHH, MBI ITIOJIYYUM PHUCYHOK C YCIIOBUEM 3aJlavyH.

He 3a0ynpTe coxpanuth ero B (aiine ¢ HazBanueM «3amauya 1 Bawa gamunusay.
CoxpaHeHue MPEeANnoOYTUTENHHO BBIMONHITh HA Ball JUYHBIA (ST — HOCUTENb, WIH JUCK
daiin — cepepa. He penku ciyyau, Korjaa KOMIBIOTED «3aBUCACT» U CTYIACHTY MPUXOIUTCS

Ha4YMHATh paboTy 3aHOBO.

3. Temepp mpuCTYyNUM K pEUIeHHIO 3ahayd. sl mepBoro mara pemieHus co3iajum

HOBBIA CJOM € Tpo3pauyHbIM 3anonHeHuem. lllenkaem mo nukrorpamme

CcOo3aaHus CJI0sA, B OKHE CO3JaHUsA BLI6I/IpaeM «3aroaHeHUE ((HpOSpaHHOCTL».

Hogkiii cnoii *

A Co3naTbh HOBbIH CNoi
3anada 1 Tkay f-1

WMs cios: Cnoii Nepexknuatenk
© x
LLBETOBAA METKA:
CBA3aHHLIN
PauM: HopMansHeIi - -~
MPOBETE NUKCENL
MpoCTPaHCTBO CMELIMBAHNA: 3aby 0BETb NOZMLMKD M pazmMep

, BnokupoBaTe anbga-kaHan
TMpoCTPaHCTBO COBMELLIEHNA:  ABTOMATHYECKM

Pe3nM COBMELLEHNA: ABTO

HenpoapauHocTs: 100,0

LinpuHa:
BricoTa:
CmeweHne no X:
CMmeLeHne no Y:

3anonHeHue: MpospauHocTs

OTMeHa
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HpI/I IIOMOIIIM HHCTPYMCHTA KapaHAall C KHCTBHO pasMEpoOM 1 muKcens, HAHOCUM

COOTBETCTBYIOIIIHUM LIBETOM IMPOCHHUPYIOLIUEC JTIYUH.

4. Co3maauM HOBBIM CIIOM € MpO3payHbIM 3alOJHEHHMEM M HENpo3padyHOCThi0 S50.
OTMeTHM Ha HEM KpacHBIM IIBETOM IPU IOMOIIY KPYTJIOW KUCTH Pa3sMEPOM 7 TOUKU
[epeceyeHus] MPOCLUPYIOUMX JIyyel, BeIymuX K OJHOMMEHHBIM BeEpIIMHAM

MPOEKIIHIA TPEYrOJIBHUKOB U MoAnuieM ux kak A, B, C.

Sl

Al
Cl

5. CoenuHUB TOYKU OTPE3KaMH JTMHUH, MOIyYUM UCKOMBIN TPEYTroJbHUK.

13



|;:_‘_|
b
HpI/I oMo MHCTPYMCHTA ((CBO60,I[HO€ BBIJACJICHUC» . BBLACIACT TPCYTOJIbHUK,

I
IIOCJICA0BATCIIbPHO HICIIKAA 110 €ro BEpIIMHAM U 3allOJTHACM OBETOM MNEPECAHErO IJIaHa —

kpacHbiM. CHEMaeM Boiiesienne HaxkatueM Ctrl-Shift-A.

3amaua pelieHa.

3agaHue.

1. MByuuTh TEOpPETUYECKYIO YACTh

2. Jlast ocBOCHUS METOAMKHU paboThI ¢ peakTopoM Gimp BBINOJIHUTH pelIeHUe 3a1auu 1,
pa3o0paHHOIi B . 3 TEOPETHUECKOM YacTH.

3. Pemmte MeTonoM rpaduueckux moctpoeHui 3anauy u3 «lIpakTukyma Mo peuieHuro
3a7a4 MO HA4YepTaTebHON reoMeTpun». HoMep 3amaum onpenenuTh Mo MocaeaHen
uu@pe cTyAeHYecKoro OuseTa, CorIacHO MPUBEIEHHON HUXe Tabuiie

Hudpa 0 1 2 3 4 5 6 7 8 9

CTYACHYCCKOIO

Ouera

Howmep 3agaun | 4 5 2 3 4 5 2 3 4 5

4. OdopMuUTh OTYET O BBIMOJIHEHHOHN paboTe COTJIACHO MPUIAraeMOMy 00pasiry.
5. Cpnatp Ha MPOBEPKY OTYET U MOATOTOBJICHHBIN (haliyI ¢ pelIeHneM 3aJja4u Yepe3 mopTal

AJIEKTPOHHON 00pa3zoBaTeabHOM cpepl http://olimpita.skf-works.ru/
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[IpakTukym no pemenuto 3anayd. 3agauu Ne 1 —5

3anmava 1.
3 s
-
[Io nByM neHTpalbHBIM
MpoeKUUsAM TpeyrojibHuka ABC
OTIpEeIeNIUTh ero
B IIPOCTPAHCTBEHHOE MOJIOKEHHE.
x

B

MBC“’“/\ o

3agaua 2.

I[lo wumeromumces
napauleIbHbIM
MPOEKIMSIM
YETBIPEXYTOJIbHUKA
ABCD IIOCTPOUTH
MIPOCTPAHCTBEHHOE
MOJIO’KEHUE
YETBIPEXYTOJIBHUKA
ABCD w  1nocTpouth
HEJOCTAIOUIYIO MPOEKIUIO

ero BepmuHbl D.

3amaya 3.
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IToctpours TEHB
JOPOXKHOIO 3HaKa, €ciu
U3BECTHA TEHb OIHOIO

cronoa.

3apnaua 4.

C

B

[TocTpouts
MPOEKIUIO
napaiesienumnesa
ABCDA"B"C'D" Ha
MJI0CKOCTh ero
OCHOBaHUS ()
HaTpPaBJICHUIO THArOHAIIU

A"C.

3amgada 5.

MOJIYYEHHYIO TpPU OCBEUICHUU
COOPYXKEHUS TBYMsI

CBCTHJIPHUKAaMH.

IToctpouts TEHb,

17



CKO MTYCH

O6pazen odopMmieHHs 0TYETA O TPAKTHIECKON paboTe

Pocros-na-/lony

2019

18



denepanbHOE areHTCTBO CBS3H
Ceepo-Kaskazckuii ¢punman opaena TpynoBoro KpacHoro 3namenu
(beaepanbHOro TOCyIapCTBEHHOTO OI0KETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«MOCKOBCKHI TEXHUUECKUN YHUBEPCUTET CBSI3U U HHPOPMATHKU

Kadenpa «udopmaTtuky 1 BHIMUCTUTENIBHON TEXHUKN

Otuer o mpakTU4ecKoi padore
HA TEMY: «Pemienue 3aj1a4y HauepTaTeIbHOM r€OMETPUM C TPUMEHEHUEM
rpaduyeckoro pegakropa Gimpy»

[To nucnunnune «HxeHepHast U KOMIIbIOTEpHAs rpauKa»

BapuanT Ne 05

Beimonsun cryaest
rpymmsl JIB11

[Tynkun N.A.,

Mudp cr. bunera 12345
[TpoBepuit: KaHI.TEXH.HAYK

norent TKAUYVYK E.O.

Pocros-Ha-/lony
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3AJIAHUE
3amgaua Ne 1

Ilo nByM I1EHTpaIbHBIM
IpoeKUUsIM TpeyroyibHuka ABC
OIpeNIeNIUTh ero
IIPOCTPAHCTBEHHOE TOJI0KEHUE.

B:

Az_b‘C:Au&cl

Onwucanue BHITIOTHEHHOW Pa0OTHI.
Hns  pemeHuss 3amayu  rpauyecKdM — METOAOM  HCHOJb3yeM  CBOOOIHO
pacmpocTpaHseMblii OeCIIaTHBINA peaakTop u3oopaxenuit Gimp.

1. 3amyckaem Gimp u co3maém HOBBIM MPoeKT — u3o0paxenue pasmepom 800 Ha 600
nukceneut. s atoro BeiOMpaem u3 3aknanku «Paimy crpouky «Co3marh MPOEKTY,
Wi HaxumaeM codetanue kiasuin Ctrl — N, B okolike BBOja mapaMeTpoB 3a71aém
pa3mepsl nzobpaxenus: lupuna — 800, Boicota — 600, oTKpbIBaeM pacuIMpeHHbIE
napaMmeTpsl, BEIOMpaeM 3arnoiHeHne — benblil, B KOMMEHTapHsIX 3alliChIBAEM HOMED

3a1auu U cBOIO (hammmio, Haxkumaem OK.

GNL Imane Maninulation Proaram.

Wabnox:

Pazmep u3obparceHns

WupuHa

Beicota: 600

Pazpewenne no X:

Pazpelerune no Y: 7
LigeToBoe NpocTpancTeo:  Llseta RGB
TouHOCTB:

ramma

LipeToBoil npodune: BCTpoeHHBIi RC

3anoHeHne: Benkii

KoMMeHTapHii: 3anaua 1, paspafioran Tkauyk E.O.

CbpocuTs oK OTmera
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2. Jlamee mepeHOCHM Ha CO3JIaHHBIN Oenblii GpoH ycioBue 3amaun. Co3maeM 3eJIeHYI0
IJIOCKOCTh MPOEKIUM. [l 3TOro W3MEHHMM LBET MEPEIHEro IUIaHA Ha 3CJIEHBIN,
LIEJIKHYB 110 KBaJAPaTUKY LIBETA MIEPEIHErO IIaHa (Ha pUCYHKE OH YEPHBIIA), BBI3OBEM

JUajor BeIOOpa 1BeTa.

Dain [lpaska Boigenenwe Bug Vsobpaxenwe Choid Ueer  Khe

-l
n
L AKTWEHEIA LBET NEpeHero naaHa.
e B LWEnkHKTe, yTobbl OTKpLITE AManor Buibopa UBeTa.

Bribepem cBeTiI0 3€1€HBIN 1BET, Kak B yciaoBuH 3amxaun, HTML — pasmerka 9ff36f u

"HaxméM OK.

Ak 4k 4P

e
-
e
-
i,
-

I HTML-pasmeTka: 9ff36f

Teiyuun: I >

MpesHKIA:

>

Cnpaeka ChpocHTe OK OTMeHa
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IIpy mnomomm wuHCcTpymMeHTa «lIpsMoyroipHOE BBIIEICHHUE» m CO31aauM

MPSIMOYTOJIbHUK B HYDKHEN YacTH N300paXkeHus. 3aTeM, Ipu oMoy nHcTpyMeHTa «Ilnockas

I
3aJIUBKa» 3aKpacuM €ro I[BETOM IepeaHero miana (3eIEHbIM).

IMB built-in <G8, | <o) 800:500 - GIME

s1pbs Ok Crpaska

JUis mpuiaHus epcreKTUBbl UCIIONIb3YeM HHCTPYMEHT IpeoOpa3oBaHus CIOEB m,
BbIOEpeM ero, B pexxume «lIpeoOpazoBanue 1mo Toukam» u «CIioil» OTMETHM MIETYKOM MBIIIN

BCC YTJIbI IPAMOYTOJIbHUKA, IICPEABUHEM UX U HaXMEM KHOIIKY «Hpeo6pa3013aTL»

*Ibes wmern]-1.0 (Usera RGB 8 6w, Hennneiinoe uenouncnentoe, GIMP built-in sRGE, 1 cnoid) 800x600 - GIMP

®aiin [lpaeka Belgenenwe Bug seeHwe  Cnoi Leer  MHcrpymentsl @unetpel OkHa  Cnpaeka

i MpeobpazoBanke no Toukam

Matpuua npeobpazosanug
0 -0,4

Hbo« R
Mpeob -AHNE N0 TOYKaM
Mpeobpaso ;| - A
HanpasneHne

.

KOppeKTHpYHD

WHTEpnonAua

Obpesxa

x
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Teneps HapucyeM JI€BBIM, 00p/IOBBIN TpeyroiabHUK. [Ipyn momomu auanora BeIOOpa

1BeTa nepeaHero miada Beioepem et ¢ HTML pasmerkoii f36fcf. Beibepem mHCTpyMEHT

.
«Kapannamn» , TONIIMHY JTMHUY B TTaHEJIM KUCTHU BRIOEPEM MHUHUMANIBbHYIO, 3X3 MUKCENs

Jliist TOro, 4TOOBI HAPUCOBATH OTPE30K JIMHUH MIETKHEM MBIIIBIO B HY)KHOM MECTE, TIe
JOJDKHO OBITh HAYAJIO OTPE3Ka, 3akuMaeM KHomnKy Shift Ha kiaBuarype, nepeMecTu Kypcop K
MecTy, r7ie OyeT HaXOJUThCsl KOHEI OTPe3Ka U eIE pa3 METKHEM JIEBOH KHOIIKOH MBIIIU. DTy

JK€ OIlepalrio MmpoacjiacM O BCEMHU CTOPOHAMHU TPCYT'OJIbHHUKA.

*3agaqa 1 Teauyrxcf-1.0 (Lisera RGE 8 Gur, Heanneiinoe uenouncnendoe, GIMP built-in sRGE, 2 cnoa) 800x600 - GIMP

®aiin MMpaska Beigenerme Bug U werme Cnoii Llser Wnctpymentsr Ounstpsi Oxwa  Cnpaska

iV

o

¥ron 0,00

N
!
N
!
N
L
N
!

o

WHTEpBaN 20,0

00,0 | £
v

1€ LTI
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Jlenaem moJIMCH TPU MTOMOIIK MHCTpyMeHTa « TeKcT» . , yCTaHaBJIMBaeM MpUpT
Times New Roman, s3bIk -pycckuii, pasmep 24. IlepexoauM U3 TEKCTOBOTO CIIOS Ha CIIOH

¢dona, 4TO OB HAPHUCOBATH TEM K€ LIBETOM LICHTP MPOCIIUPOBAHUS S2 .

HenpospaqHoCcTE 100,0

BnokmpoBka:

KHCTE
. 1. Pixel

Fazmep 10,00

£

10 CooTHoweHMe ... 0,00

M
W
M
bl

[I€nkHyB B HYKHOM MECTE€, HAHOCUM TOYKY — LIEHTp IpoemnupoBaHusi Sp. Jlemaem
MOATIUCH U OITATH IIEPEXOJUM B ciou (I)OHa.

AHQJIOTMYHO BBIYEpUYMBAEM BTOpPOW, CUHMM TpeyronbHuk, 1BeTr HTML pasmerku
laded?.

Brimoans 3tH }leﬁCTBHH, MBI ITOJIYYUM PUCYHOK C YCIIOBUEM 3ada4vu.

24



He 3a0yapTe coxpanuth ero B (aiiyie ¢ Ha3zBaHueM «3anmada 1 Bawa pamunusy.
CoxpaHeHue MpeArnoYTUTEIbHO BBIMONHITh HA Balll JIMYHBIA (I — HOCUTENb, WIH JAUCK
¢aiin — cepepa. He penku cinyuyau, Korja KOMIOBIOTEP «3aBUCACT» U CTYACHTY MPUXOTUTCS

Ha4YMHATH paboTy 3aHOBO.

3. Temeppr mpuctynum K pemieHuto 3afaud. [[ns mepBoro mara pemieHus CO31aguM

-+
w1

HOBBIM CJIOM ¢ Tpo3pauyHbiM 3anojHeHueMm. lllenkaem mo nukTOrpamme

CO31aHus CJ104, B OKHC CO3JaHUsA BLIGI/IpaCM «3anoyHeHue ((Hp03pa‘lHOCTL».

Hogkiii cnoii *

A Coznatb H

Sanaqa 1T

WmaA cnos: Cnoit MepexnwuaTenu

LleeToBan MEeTKa:

Pesxum: HopmansHbii

TMpOCTPEHCTEO CMeLNBAHNA: BNOKMPOEETE NOZMLNID W pasmep
0BaTH ankda-KaHan

MNpoCTPaHCTEO COBMELLIEHWA:  ABTOMATHUYECKH

FeunM COEMELLEHHUA: AsTO

HenpospauHocTs: 100,0

LWnpuHa:

BricoTa:

3anonHeHune: Mpozpa4HocTb

Cnpaeka OK OTMeHa

[Ipn momMomu MHCTpyMEHTa KapaHJall ¢ KHUCThIO pa3MepoM | MUKCelb HaHOCUM

COOTBCTCTBYIOIIIHUM LBETOM IMPOCHTHUPYIOLIUC JTYUH.
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4. Co3maauM HOBBHI CJIOH C TPO3PAYHBIM 3aMIOTHEHUEM U HEeTIpo3payHocThio 50. OTMeTUM
Ha HEM KpacHbIM LIBETOM IMpPH IOMOUIM KPYIJOM KHUCTU pa3MepoM 7 TOUYKH
[IepeceyeHs] MPOCUUPYIOIUX Jy4yell, BeOylUuX K OJHOMMEHHBIM BEpIIMHAM

MPOSKIIHMIA TPEYTOJIBHUKOB | MoanuieM ux kak A, B, C.

Sl

Al
Cl1

5. CoenvHUB TOUYKH OTPe3KaMU JIMHUM, TOTYyYHUM UCKOMBIN TPEyTrOJIbHUK.
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[Tpu momommu uHCTpyMeHTa «CBOOOIHOE BBIIEICHUE E BBIJIEJISIET TPEYTOJIBHUK,

I
IIOCJICA0BATCIIbPHO LICIIKAA IO €ro BEPIINHAM U 3aIlI0OJIHACM OBETOM MNEPECAHErO IJIaHa —

kpacHbiM. CHEMaeM Boiiesienne Haxkatuem Ctrl-Shift-A.

3amaua peleHa.
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JlabopartopHas pabota 1. [Ipoekuus TOUKH.

[Ipoekius npsiMoid TuHKMK B3anMHoe pacnoiokeHrne TOYKU U TpsaMoi. Perienue 3ana4y

HayepTaTeIbHOW TEOMETPHH C MPUMEHEHUEeM rpadudeckoro peaakropa Gimp.

TeopeTnueckas 4acTh.

4. CaeneHMs U3 HaUEPTATEIbHOM reOMETpUH

Ecnu nnpopmaiyio o pacCTOSHUU TOUKA OTHOCUTEIBHO MIIOCKOCTH MPOESKIMH AATh HE
C IIOMOIIBI0 YUCIIOBOW OTMETKH, a C IIOMOIIbI0 BTOPOM NMPOEKLUUN TOYKH, IOCTPOCHHON Ha
BTOPOU IUTOCKOCTH MPOEKIMI, TO YepTEk HA3bIBAIOT ABYXKAPTHHHBIM WM KOMIUIEKCHBIM.

OCHOBHBIE IMPUHIMUIIBI TTIOCTPOCHHA TAKHUX qepTexceﬁ u3noxkeHsl l'acmapoM MoHXeEM -

KpyHHBIM (paHIly3CKHM reoMeTpoM KoHIa 18, Hayana 19 Bekos.

B cootBercTBHE ¢ METOAOM ITpesIoKeHHBIM ['. MOHKEM pacCMOTPHUM B IIPOCTPAHCTBE
JIB€ B3aMMHO NEPHEHAUKYISPHBIC IJIOCKOCTH Mpoekiuil (puc.6). OmHy U3 IMIOCKOCTEH
npoekumid I pacnosararoT TOpU3OHTanbHO, a Bropyto Il2 - BeprukansHo. II1 -
TOpPU30HTANIbHAs IUIOCKOCTh mNpoekuui, Il> - ¢ponTanpHas. [lnockocTn OGecKOHEYHBI U
HENpPO3payHBbI.

[TnockocTH MpoeKIUil 1eSAT MPOCTPAHCTBO HA YETHIPE IBYTPAHHBIX YIJla — YETBEPTH.
PaccmarpuBas opTOroHalbHbIE MPOEKIMH, MPEANOoaralT, YTo HaOIroAaTeNlb HaXOAUTCS B
NepBOil YeTBepTH HAa OECKOHEYHO OOJIBIIIOM PACCTOSTHUM OT IJIIOCKOCTEH MPOEKIUH.

JIuHusa mnepeceueHus IUIOCKOCTEHW MPOEKIMI HA3bIBAETCS OCBK) KOOpPAMHAT U
o0o3HavaeTcs Xi2.

Yr1oObl MOTYYUTH MIJIOCKUN YEPTEK, COCTOALINMN U3 yKa3aHHBIX MPOEKIHA, MII0CKOCTh
[11 coBmemaroT BpallleHHEM BOKPYI OcH Xi12 ¢ Iuiockocteio II2 (puc.6). IIpoexkunoHHbIH
4yepTexX, Ha KOTOPOM IUIOCKOCTH MPOEKIMH CO BCEM TEM, 4YTO Ha HHUX H300paxeHo,
COBMEILEHHBIE OIpeIeIEHHBIM 00pa30M OJIHA C IPYTOii, Ha3bIBaeTCA AMOpoM MoHxka ((ppaHLI.
Epure — yepTex.) UM KOMIUIEKCHBIM YEPTEKOM.

['eomeTprueckne OOBEKTHI NENATCS HA: JHMHEHHbIE (TOYKa, MpsMas, IUIOCKOCTB),
HEeJIMHEeWHbIe (KpUBasl JIMHUS, TOBEPXHOCTh) U COCTaBHbIE (MHOTOTPaHHHUKHU, OJJHOMEPHBIE U
nByMepHbIE 00BOmbI). Touka *- OZHO W3 OCHOBHBIX TOHATHUH TeoMeTpuu. I[lpu
CHCTEMaTUYECKOM M3JI0KEHUH T€OMETPHH TOUYKA OOBIYHO IPUHUMAETCS 38 OJJHO M3 UCXOIHBIX

HOHSTHH.
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http://graph.power.nstu.ru/wolchin/umm/Graphbook/book/001/001/monge.htm
http://graph.power.nstu.ru/wolchin/umm/Graphbook/book/001/004.htm#6

[Tpoexkunu TOYKM BCerja pacroyioKEeHbl Ha MPSIMO, MEPIEeHIUKYISIPHOU OCH X12 U
MEepPECeKaroNIeii 3Ty OCh B TOUKE Ax.

Ha smirope Momnska npoexuiuu A1 1 A2 pacroioKeHbl Ha OJJHOM MEPIICHIUKYJIISPE K OCH
X12. Ilpu 3ToM paccrosinne A1Ax - OT TOPU3OHTAIBLHOM MPOEKIMU TOYKU JO OCH PABHO
paccTostHuIO OT caMoi Touku A 1o mockoctH Iz, a paccrosaue A2Ax - OT GPOHTAIBHON
MIPOEKIIMH TOYKH IO OCH PABHO PACCTOSHUIO OT caMOi TOUKU A 110 riockocTH 1.

[IpsiMble NUHUM, COEOUHSAIONIME PA3HOMMEHHBIE MPOCKLIHUU TOYKH Ha 3IIIOpeE,

Ha3bIBAKOTCA JIMHUAMUNU HpOCKHI/IOHHOfI CBA3U.

v

a) MoJIeh 0) smrop

[Tpsimas TuHUS 1 crocoObl ee rpaduyecKoro 3aaaHus

[Tpsamast TUHUS™ - OHO M3 OCHOBHBIX MOHATHM reomerpuu. [Ipu cucremarnyeckom
M3JI0KEHUU TEOMETPUH TIpsiMast TMHUS OOBIYHO IIPUHUMAETCS 32 OJTHO U3 MCXOTHBIX MTOHITHH,
KOTOpOE€ JIMIIb KOCBEHHBIM 00pa3oM ompeaensercs axkchoMaMHu TeoMmeTpud. Ecmm
OCHOBOHM TIOCTPOEHHUSI T€OMETPUU CIIY>KUT TOHSATHE PACCTOSHUS MEXIY IBYMsS TOUYKaMHU
IIPOCTPAHCTBA, TO MPSAMYIO JMHHUIO MOXHO OIpPENeIUTh KakK JIMHUIO, BJOJIb KOTOPOH
paccTosiHAEe MEXIY IBYMS TOUKAMH SIBIISIETCS] KPATYANUTITHM.

Jnis onpeneneHusi MOJOXKEHUST TPSMOW B MPOCTPAHCTBE CYIIECTBYIOT CIIEAYIOIINE
METO/bI:

1.IByms Toukamu (A u B).

2. IByms mtockoctsiMu (@ B).

OTOT cnoco0 3aJaHusi OINpPENeNsIeTCs] TeM YTO JBE HeMapauIeNbHbIE IIOCKOCTH
MepeceKaroTcsl B MPOCTPAHCTBE MO MPSAMOM JIMHUU (3TOT CIOCO0 MOAPOOHO paccMaTpuBaeTCs
B Kypce 3JI€MEHTapHOU T€OMETPHH).

3. JIByMsl IPOEKLMSIMH.
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[Tycts B miockoctsx [11 u [12 nanel mpoekuuu nNpsiMbIX 3alaHHBIX oTpe3kaMu [A1B1/u
[A2B,]. TlpoBenem depe3 3TH TpsSMbIC TUIOCKOCTH @ W B TEPIEeHIUKYIISPHBIC TUIOCKOCTSIM
npoekuuii. B Tom ciiydae ecnu 3TH IUIOCKOCTH HemapaiielbHble (puc.16a), nuHuend ux
nepeceyeHus: OyJeT mpsMas 3aJaHHas OTpe3KoM [AB] mpoexkuusMu KOTOPOH SIBISIOTCS

orpesku [A1B1]v [A2B>].

4. Touko# U yriamMu HakJOHa K MJIOCKOCTSIM MPOEKIIH.
3Has KOOPAUHATHI TOUYKH MIPUHAJICKAIIEH TPSIMOM U yTIbl HAKJIOHA €€ K ITOCKOCTSIM

MIPOEKLNNA MOXKHO HaWTH MOJIOKEHUE MTPSMOM B IPOCTPAHCTBE

.
A:

d\

‘4

[Tonoxenne npsiMoil IMHUY OTHOCUTEBHO MJIOCKOCTEH MPOEKIUA
[Ipsimast O OTHOLIEHHIO K TJIOCKOCTSIM IPOEKLMH OHAa MOXKET 3aHMMAaTh Kak olIiee,

TaK U YaCTHBIC ITOJIOXKCHMA.
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[Ipsamas He mapajuienabHas HU OJHOM IJIOCKOCTU IPOEKLMH Ha3bIBaeTCs MNPsAMON
00111er0 MOJI0KEHUS

2. Ilpsimvie napannenbHvle NIOCKOCMAM NPOeKyull, 3aHUMAIOT YaCTHOE TOJIOXKEHUE B
MIPOCTPAHCTBE M HA3bIBAIOTCS MPSMBIMU YPOBHS. B 3aBUCHMOCTH OT TOTO, KaKOH IJIOCKOCTH
IIPOEKIUI NapasuienbHa 3aaHHas NpsiMasi, pa3IndaoT:

2.1. Tlpsimble mnapajiesibHble TOPU30HTAIBHOM IUIOCKOCTH NPOEKIMH Ha3bIBAIOTCS
TOPU30HTAIEHBIMU WM TOPU3OHTAISIMU

2.2. llpsmble mapasuienbHble (POHTAIBHON IUIOCKOCTH TPOEKLUUH Ha3bIBAIOTCS
(pOHTAIBHBIMU WU GPOHTAIIIMU

3. Ilpsmble mnapamuienbHble NPOGWIBHOW IUIOCKOCTH NPOEKLMH Ha3bIBAIOTCA
pOGUITbHBIMA

4. Ilpsimbie apajuieabHbIe OMCCEKTOPHBIM TIJIOCKOCTSIM

5. IlpsiMble nepneHuKYIIpHbIE OMCCEKTOPHBIM IIOCKOCTSM

Crenpl npsiMOil TMHUK

CrnemoM TpsMOW JIMHUM Ha3bIBACTCS TOYKA, B KOTOPOM MpsMasi mepeceKkaercs ¢
MJIOCKOCTBIO TMPOEKIMM (TaK Kak Cjea - TOYKa, MpUHAJJIeKAIas OJHOM U3 IUIOCKOCTEH
MIPOEKIUi, TO 0JTHA U3 €€ KOOPIMHAT J0JIKHA OBITh paBHA HYJIIO).

Topuzonmanvhuiii cneo - M (zw=0)-Touka mepecevdeHus MpSMON C TOPU30HTAIBHOM
IIJIOCKOCTBIO ITPOEKIUH.

@ponmanvueiii cied - N (Yyn=0)- Touka mepecedyeHus NPSIMOH ¢ (PPOHTATBHOM
IUIOCKOCTBIO TIPOEKIIUH.

Ipogunvneiii creo - T (X7=0)- Touka mnepeceveHHs OPAMOH ¢ MpoduIbHOI

IIJIOCKOCTBIO ITPOEKIUH.

M=M, I

1. JIns mocTpoeHusi TOPU3OHTAIBLHOTO ciaeaa M npsMor HEOOXOIMMO MPOIOKHUTH €
(GpOoHTaNBHYIO TPOEKIHMIO 10 TepeceueHuss ¢ ockio 0X M B ITOH TOYKE BOCCTAHOBUTH

MEPIICHAUKYJISAP K OCU JI0 EPECEUEHUS C TOPU3OHTAIBHON MPOECKLIUEN MPSIMOIA.
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2. 1na noctpoenus: ¢pponrtaigbHoro cieaa N mpsamoi Hy)KHO U3 TOUKHU HEpecedeHHUs
TOPU30HTANIBHOM MpoeKiuu €€ ¢ ockio 0X BOCCTAaHOBUTH MEPIIECHIUKYIISIP 10 MEPEceUeHus ¢

(bpoHTaTBHON MPOEKINEH MPSMOH.

‘ a» d:
M:
Xe _ Xn _ M Xp
e e a
1 a -
Mz=M;
az
M.
Xp
N =
M=M M=M;

B3anmHOe pacrosioxkeHre TOYKU U PAMOI

Ecnu Touka NpUHAMIEKUT MPAMOH, TO €€ MPOEKUUU [TOJDKHBI IPUHAILJIECKATH
OJTHOMMEHHBIM MPOEKLUAM 3TOH MpsIMOl (aKkCHOMa MPUHA/ITIEKHOCTH TOUKH MIPSIMOIN).

B3anmHOE pacnosiokeHue 1BYX IPSIMBIX

HpHMBIC JIMHUU B MPOCTPAHCTBE MOT'YT OBITh napaijie/ibHbiMu, nepeceKarniumuci

U cKkpewugaruwumuca. PaccMoTpuM nopooHee Kaxx bl ciryyail.

1. ITapannenbHble NPSMbIE JIMHUH.

IlapannenvHbimu HA3BIBAIOTCA JIBE TIPSIMbIE, KOTOPBIE JIEKAT B OJHOW IJIOCKOCTH U HE
HUMEIOT OOIINX TOYEK

2. Ilepecekaromuecs MpsiMble.

Ilepecexarowumucss Ha3bIBAIOTCS JBE MpPsMbIE JIeXKallde B OJHOW IUIOCKOCTH U
MUMEIOIINE OJHY OOIIYIO TOUKY.

Ecnmu mpsiMble mepecekaroTcs, TO TOYKH TEePECeUCHHUs WX OJHOMMEHHBIX IMPOSKINI
HaXOJIUTCS Ha OJTHON JINHUU CBSI3U

3. CkpeuBaroniyecs npsimple

Ckpewusarowyumucsi Ha3bIBAIOTCS 1B MPSAMbIE HE JIeKallle B OAHOMN MIOCKOCTH.

Ecnn mpsiMble He MepecekaroTcss W He MNapajulelbHbl MEXIy co00#l, TO Todka

NnepeCceUCHUA X OJHOUMCHHBIX HpOGKHI/Iﬁ HC JIC)KUT Ha O,ZLHOI71 JIMHHUHU CBA3U
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http://graph.power.nstu.ru/wolchin/umm/Graphbook/book/001/017.htm#001
http://graph.power.nstu.ru/wolchin/umm/Graphbook/book/001/017.htm#002
http://graph.power.nstu.ru/wolchin/umm/Graphbook/book/001/017.htm#003

XOPpOIIMM MOACIIOPhEM IS PEIICHHUS 33]1a9 MOXKET CIIY)KHTh HHTEPAKTUBHOE yUeOHOE
nocobue «BombxuH K.A. Hauepratenbnas reomerpus. YueOHoe mocobue. — HoBocubupck
2004 , JIOCTYITHOE o CCBUIKE:
https://graph.power.nstu.ru/wolchin/umm/Graphbook/book/index.htm

5. TI'paduueckuii pegakrop Gimp

GIMP — wHoro mrargopMeHHOE mporpamMmHoOe oOecredeHue it paboThl HaL
uzoopakenusmu. GIMP siBsercst akpormmom, osnadaronv GNU Image Manipulation
Program. Pepaktop GIMP mnpuromen mis pemieHuss MHOXKECTBA 3ajad 10 H3MEHEHHUIO
M300paXeHU, BKIIFOYast peTylib poTorpaduii, 00beJMHEHHE U CO3TaHUE N300PAKCHHIA.

[Tporpamma GIMP muorodyHnkimonansHa. E€ MOXHO HMCIONB30BaTh Kak MPOCTOH
rpaduyecKuil peqakTop, Kak npodeccuoHalbHOE MPUIOKEHHE Ui peTylH Gororpaduil, kak
CETEeBYIO CUCTEMY MaKeTHOM 00paboTKu U300paKeHUH, KaK MPOrpaMMy JJIsl BOCIIPOU3BOJICTBA
M300pakeHui, Kak mpeodpa3oBaTellb (HOpMATOB N300paKCHUN U T.1.

GIMP crpoekTupoBaH pacmMpsieMbIM TpU TOMOIIM JIOTIOJTHEHUH, pean3yIoNmx
mo0bie Bo3MoxHBIE (yHKIMH. lepenoBoii maTEpdENc I TPOrpaMMUPOBAHUS TTO3BOJISIET
JIETKO aBTOMAaTU3UPOBATH BBIMOJIHEHUE JTFOOBIX 3a/1a4 JII000T0 YPOBHSL.

OpnHoit u3 cunbHbIX cTopoH GIMP sBisieTcst ero JOCTYIHOCTh U3 MHOTUX HCTOYHHUKOB
JUIE MHOTHX orepannoHHbIX cucteM. GIMP BxoauT B cocTaB GONBIIMHCTBA TUCTPUOYTHBOB
GNU/Linux. GIMP take g0oCTyIeH U Uil JPYTUX OMEpalMOHHBIX cucteM Bpojae Microsoft
Windows™ unun Mac OS X™ ot Apple (Darwin ). GIMP — cB0o60oHOEe mporpaMMHOE
obecrieuenne, Bbimyckaemoe mox Jurensueit  GPL(General Public License). GPL
MIPEIOCTABIISIET TOJIB30BATEISIM TPABO JIOCTYNAa K HWCXOJHOMY KOAY TPOTPaMM M IIPaBO
W3MEHSTH €To.

[T03HAKOMHUTBCS C BO3MOXKHOCTSMH M MOPSJIKOM HCIONB30BaHuss GIMP MOXHO Ha

ounmansHoM caiite https://docs.gimp.org/ru/getting-started.html , npyrux caiirax, Takux kKak

https://mostik.info/glaval ustanovka i zapusk gimp/ , https://uroki-gimp.ru/ ,

https://docs.altlinux.org/books/gimp.pdf wu T. 1.

6. PaccmoTpuM TmpuMep pelIeHHs 3alaud  HAadepTATEIbHOH TEOMETPHH C
NpUMEHEHHeM rpaduueckoro perakropa Gimp.

3agaua 1.
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https://graph.power.nstu.ru/wolchin/umm/Graphbook/book/index.htm
https://docs.gimp.org/ru/getting-started.html
https://mostik.info/glava1_ustanovka_i_zapusk_gimp/
https://uroki-gimp.ru/
https://docs.altlinux.org/books/gimp.pdf

[lo #AByM 1EHTpadbHBIM MPOEKIUSM TpeyrojibHuka ABC onpenenutrs €ro

IIPOCTPAHCTBCHHOC ITOJIOKCHUC.

AB:BCEAIACI

Jdns  pemeHust  3agadu  rpa@HUUEcCKMM  METOJOM  HCIIOJIBb3yeM  CBOOOTHO
pacmpocTpaHsieMblii OeCIIaTHBINA pefakTop nu3o0paxenuit Gimp.

6. 3amyckaem GIMp u co3maéM HOBBIM MPOEKT — U300pakeHue pasmepom 800 Ha 600

nukceneil. [{ns aroro BeiOupaeM u3 3aknanku «@Daiim» crpouky «Co3naTh IPOEKT»,

Wi HaxuMaeMm couetanue kinasum Ctrl — N, B okorike BBozia mapaMeTpoB 3agaém

pazmepsl nzodpaxenus: [lupuna — 800, Beicota — 600, OTKphIBacM pacIIMpEeHHbIC

napaMmeTpsl, BEIOMpaeM 3arnoiHeHne — benblil, B KOMMEHTapHsIX 3alKChIBAEM HOMEDP

3a/1a4yu U cBOIO (ammnnio, Haxxumaem OK.

GHL Imane Maninulatinn Prooram.

Co3aate HoBoE M3oGpaxeHme >

WabnoH:
Pazmep nzobpareHns
- -
LWwnpuua: 800 =
-
-

BeicoTa: 600 ;W

Pazpewenne no X:

FPazpewenne no Y: : 0o nukcenogfin ™
LlEETOBOE NPOCTPAHCTEO:

TOUYHOCTL: 8 BUT LenouncieHHoe

Famma HenwHeliHoe npocTpaHcTeo (

*

LleeToBOi Npoduik: Becrpoennslit RGB (GIMP built-

3anoHeHne: Benblii

KoMmeHTapwii: 3apaua 1, paspaboTan Tkauyk E.O.

CBpocuTs 0K OTMeHa

7. Jlanee mepeHOCHM Ha CO3/JaHHBIN Oenblii GoH ycnoBue 3amaun. Co3maeM 3eleHyr0

IUIOCKOCTh NPOEKUMM. JlJI1 3TOro M3MEHMM LBET IEPEIHErO IJIaHAa Ha 3EJEHBIN,
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IIEJIKHYB 10 KBaJAPaTUKY LIBETA MEePEIHEro MIaHa (Ha pUCyHKE OH YEPHBIii), BBI3OBEM

JUajior BeIOOpa 1BeTa.

Maiin [lpaeska Beigenenne Bug VzobBpasxenwne Choid Ueer Mhe

|
L AKTHBHLIA LIBET NEpegHEro nnaHa.
e < LW EnkHKTe, YyToDLI OTKpLITE gWanor exibopa UBeTa.

Bribepem cBetiio 3en€HbIi 1BET, Kak B yciaoBuu 3aaaun, HTML — pasmerka 9ff36f u

"HaxméM OK.

Ak 4k 4K

Y
-
Y
-
Fy
-

I HTML-pazmetka: 9ff3ef

Teyui: I

MpexHuK:

I~

Cnpaeka ChpocuTs OK OTmMeHa

HpI/I noMomu1 HHCTPYMCHTA «HpSIMO}/TOJIBHOC BBIACIICHUC) ﬂ co3aaaum

MpsAMOYT'OJIbHUK B HIDKHEH 4acTu I/I306pa)KCHI/I}I. 3aTCM, IIpU MOMOIIHU HHCTPYMCHTA «IInockas

I
3aJIUBKa» 3aKpacHM €ro I[BETOM IepeiHero miaHa (3e1EHbIM).
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Jlns nmpunaHus NepCrneKTUBbI UCIIOJIb3YEM MHCTPYMEHT IIPe0Opa3oBaHus CIOEB m,
BbIOEpeM ero, B pexxume «lIpeoOpasoBanue mo Toukam» u «CIioil» OTMETHM MIETYKOM MBIIIN

BCE YTJIbI IPSAMOYTOJIbHHKA, TIEPEBUHEM HX M HAXMEM KHOTIKY «[Ipeobpa3oBarby

“[Bes nmenn]-1.0 (Usera RGB 8 61, nenmreiinoe uenowncaermoe, GIMP built-in sRGB, 1 caoi) B00x600 - GIMP

Qaiin Mpaska e Cnoit User Wncrpymenrei Qunstpsi Okna Cnpaska

% Npeobpazosamne no Toukam 4 E

Teneps HapucyeM JieBblid, OOpJ0BbIi TpeyroabHUK. [Ipu momomuu auanora BbiOOpa

BeTa nepenHero ruaHa Beioepem 1Betr ¢ HTML pasmerkoii f36fcf. Beibepem nHcTpymMeHT

"
«KapaHz[am» , TOJ'IH_II/IHy JJMHHH B ITaHCJIINU KUCTHU BLI6epeM MHWHUMAJIbHYIO, 3x3 nuKcens.
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Mgt Toro, 4TOOBI HAPUCOBATH OTPE3OK JIMHUU IIETKHEM MBIIIbIO B HYKHOM MECTE, Tie
JIOJDKHO OBITh HAYaJI0 OTPE3Ka, 3akuMaeM KHomky Shift Ha kiaBuatype, mepeMecTu Kypcop K
MECTY, Iie OyJeT HaXOAUTHCS KOHEI[ OTPe3Ka U elg pa3 MEIKHEM JICBOM KHOIKON MBIIIH. DTy

JKC OIepaluio rnmpoaciacM co BCEMHU CTOpOHAMHU TPCYTrOJIbHHKA.

*3agaqa 1 Trauykxcf-1.0 (Lsera RGB 8 Bur, Hennneiinoe uenouncnennoe, GIMP built-in sRGB, 2 cnos) 800x600 - GIMP

Qaiin TMpaska Beigenenue Bug MsoBpawenne Croii Lger Uncrpymenter Ownstpsi Oxkwa Crpaska

100,0,
4

A .
s0l(0 8
-
v

EHHEIE LWTPHXA

JlenaeM moanucy NMpH MOMOIIM MHCTpYMEHTa « TekcT» . , YCTaHaBJIMBaeM IPUPT
Times New Roman, s3bik -pycckuii, pasmep 24. [lepexomum U3 TEKCTOBOTO CJIOS Ha CION

¢doHa, yTO OBl HAPHCOBATH TEM K€ IIBETOM LIEHTP MPOCIUPOBAHUS S2 .

Henpospa4HocTE 100,0

B

Pasmep 10,00

-9

CooTHoweHwe ... 0,00

L
W
L]
hd
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[IIénkHyB B HY’HOM MECTE€, HAHOCUM TOYKY — LIEHTp IpoeuupoBaHus Sp. Jlemaem
IOJIIHUCh U OIATh MIEPEXOIUM B CJI0H (oHa.

AHaJOrMYHO BbIYEPUMBAEM BTOPOW, CHHUN TpeyroiapHuk, nBer HTML paszmerku
laded?7.

BEIIomHUB 3TH HeﬁCTBHH, MBI ITOJIYYHUM PUCYHOK C YCIIOBUEM 3ada4vu.

He 3a0ynpTe coxpanuth ero B (aiine ¢ HazBaHueM «3amaya | Bawa gamunusay.
CoxpaHeHHe MPeANnoYTUTENHHO BBIMOJHATH HAa Balll JTUYHBIA (IS — HOCUTENb, WIH JAUCK
(aiin — cepepa. He penku citydan, korja KOMIObIOTEp «3aBUCACT» U CTYJAEHTY MPUXOIUTCS

Ha4YMHATh paboTy 3aHOBO.

8. Temepp mpucTyNnUM K pELICHUIO 3aha4d. [ mepBoro mara pemeHus co3galum

HOBBIA CJOM € mpo3pauHbiM 3amnonHeHueM. lllenkaem 1o nukTorpamme

co3aaHus CJI0s, B OKHE CO3JaHUsA BLI6I/IpaeM «3aroaHeHUE ((HpOSpa‘-IHOCTL».
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Hogkiii cnoii *

3/1aTh HOBbII CNOWH
aqa 1Tk

Wma cnosa: Cnoi Mepexnrwuarenn
LigeToBan MeTKa: [ |

Pesxum: HopmansHbli

MNpoCTpaHCTEO CMELBAHKMA: 3aby OBdTE MOZWUKWH W pasmep

A OBdTb ELI'II;|¢IE|'I{E|HE|.I'I
MNpoCTpaHCTED COBMELLEHHA:  ABTOM@THYECKH

PERUM COBMELLEHMA: ABTO

HenpoapauHocTs: 100,0 .
LWupuHa:

BricoTa:

CmeweHne no X:

CHelleHne no Y:

3anonHeHuwe:

OTMeHa

HpI/I IIOMOIIIM HMHCTPYMCHTA KapaHJall C KUCTBIKO PasMEpoOM 1 mmKcelb HAaHOCHM

COOTBETCTBYIOLIMM LIBETOM MPOCUUPYIOIIHE JIYUH.

9. CozmamuM HOBBIM CJIOH C TMPO3pavyHBIM 3aMOTHEHHEM M HeNpo3padHocThio S0.
OTmeTHM Ha HEM KpacHBIM IIBETOM IIPU ITOMOIIY KPYTJIOW KUCTH Pa3MEPOM 7 TOUKU
IIEpECEUEHUs] TPOCUUPYIOIUX Jy4yell, BeOyIIUX K OJHOMMEHHBIM BEpIIMHAM

MIPOEKITUI TPEYTOJILHUKOB 1 ToanumeM ux kak A, B, C.
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Sl

Al
Cl1

10. COGI[I/IHI/IB TOYKHU OTPC3KaMH HHHHﬁ, MNOJIy4YruM HCKOMBIHM TPECYTOJIbHUK.

[Ipn nomomu nHcTpyMeHTa «CBOOOHOE BBIIEICHUE» E BBIJIEJISIET TPEYTOJIbHUK,

I
MOCJIEIOBATEIbHO MIENKAS 110 €ro BCpIIMHAM H 3allOJIHACM OBCTOM MNEPCAHCIO IJIaHa —

kpacHbsiM. CHUMaeM Bbiienenre Haxkatuem Ctrl-Shift-A.
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3agaya pelieHa.

3agaHue.

6. M3y4uTh TEOPETHUECKYIO YacTh

7. Pemmnts MeTOI0M rpaduueckux mocTpoeHui 2 3aaauun u3 «lIpakTuKyMa 1o perieHuIo
3aJ1a4 10 HavepTaTelbHOM reomerpun». Homep BapuaHTa M 3a7ad ONpEACIIUTH 10

nocineaHel nudpe cTyJeHYeCKoro Ouiera, CorJlacCHO IPUBEJCHHON HIXKe TaluuIe

[Ipeanocnenuss nudpa Homepa cryaeHdeckoro omnera neuérnas (1,3,5,7,9)

IMocnenuss 0 1 2 3 4 5
uudpa
CTYACHYECKOTO
ouera

Howmep 1 2 3 4 5 6
BapHaHTa

[Mpeanocienuss udpa HoMepa cTyaeHdeckoro ounera uérnas (0,2,4,6,8)

IIo
CIIeIHAA
nudpa
CTyACHYCC
KOIo

Ouera

Ho
Mep 1 2 3 4 5 6 7 8 9 0

BApUAHTA

i)
BapHaH

Ta 0

3amay : 20 018 116 114 0;12 |1;10 |2;8 3:6 4:19 | 5;17
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Bapua

HTa 1 2 3 4 5 6 7 8 9 0

3amay [ 6;15 [7;13 [8;11 |9:9 0;7 1.6 2:9 121 019 017

8. OdopmuTh OTYET O BBHIIOIHEHHOM paboTe coracHoO MpujiaraeMomMy oopasily.
9. Cpartp Ha TPOBEPKY OTUET U MOATOTOBIICHHBIH (ailsl C peleHueM 3a1auu Yepes mopTal

AJIEKTPOHHON 00pa3oBaTeabHOM cpepl hitp://olimpita.skf-works.ru/
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http://olimpita.skf-works.ru/

[MpakTukyM™ 1o penreHuro 3aaa4. 3agaun Ne 6 — 22

3agaua 6.

[lo HarmsgHOMY M300pa’KEHUIO
touek A,B,C,D u F moctpouts 3miophl;

OHpeI[eJ'II/ITL, ra€ pacrnojio)KCHbI TOYKH,

BBIIIMCATh UX KOOPJAWHATHI.

.
F

3amava 7.
z
C,e
}.Xf [Toctpouts HemocTaroriue
B B
- . npoekuuu Touek A,B,C,D u wux
Clu
D:=D: y HarJsIHOe n300paxeHue B
X “
cucTeme Tpex IJTOCKOCTEM
MIPOEKIIUH.
L]
A, y
3amaua 8.

[TocTpouts mpocTpancTBeHHOE N300pakeHne Touku A (45,70,60) B cucteme Tpex
IUIOCKOCTEN MPOECKLNM, HANTH MTOJ0KEHUE TOUEK:

1. B cumMeTpu4HO#N TOUKe A OTHOCUTEILHO OCH X;

2. C cuMMeTpu9IHOU Touke B oTHOCHTENBHO TUTOCKOCTH I12;

3. /A pacnioniokeHHo# Ha 20 MM janbiine Touku A ot tiockoctu I73. TloctponTs

SMIOP NOJYUYCHHBIX TOYCK
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http://graph.power.nstu.ru/wolchin/umm/Graphbook/book/002/02/02-02/02-02.html

3agaua 9.

I[To 3aganHbIM (HpOHTATEHON
a; ¥ TpoQUILHON @3 TPOEKUIUAM
psAMOH HOCTPOUTH

TOPHU30HTAJIBHYIO IIPOCKOMIO 1,

ITo
¢pontaibnomy N2 u
pOPUILHOMY T3

clenamM  HOpssMOU @

MMOCTPOUTH eé
npoekuuu. OnpenenuThb
yepe3 Kakhe OKTaHTBI

OHa IIPOXOOUT.

[To ropuzoHTanBLHOMY
M1 u npodunbHOMY T3 crienam

NpsIMOM @ TOCTPOUTH €€

npoekiuu. Onpenenuts depes

KaKHEC OKTAHTBhI OHA ITPOXOAHUT.

7
= 3
X ¥
psIMOH .
¥
3amaua 10.
Z
Ta
-
N:
L ]
X ¥
¥
3amaua 11.
7
[
Ts
X ¥
M,
. ¥
3amaua 12.
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Yepes touky A (25, 15, 40)
IPOBECTH TOPU30HTAJIH TTO]T YTJIOM K

(pOoHTaNBHOM MIIOCKOCTH IPOSKIIUN

a=30°, uepes Touxy B (5, 30, 10)

npoBecTd (GPOHTANb MOJ  YIJIOM

K  TOPU30HTaJIbHOM  IUIOCKOCTH

npoekumii f=10°.

[TocTpouts TpH npOEKUUHU
oTpeska AB npsiMoil JIMHUU KM TIO

3aJlaHHbIM KOOpJHWHATaM €€ KOHIIOB

¥ A(30,10,10) , B(10,25,40).
[Tocrpoutrs mnpoeknuu Toukud C,

JIETSAIEd OTPE30K B OTHOLIEHUH

AC:CB=1:2.

[Toctpouts cneapl npsamoit

X ¥
¥
3amaua 13.
7
X
¥
3agaua 14.
B
A
X
B
Ay
3amaua 15.

45

JIMHUM 33JTAaHHOW OTPE3KOM.



ITocTpouts cnensl npsMoun

Az
\
/
Ay

JIMHUH SaHaHHOﬁ OTPE3KOM.

OHpe,Z[eJ'II/ITB Kakasd u3

NPCAJIOKCHHBIX Ha  IMPOCKIHAX

TOYCK IMPUHAAJICIKUT HpﬂMOfI m.

HOCTpOI/ITB MMPOCKIUU TOUYKHU

A paBHOOTCTOALIEH OT MIOCKOCTEN

xX
1
3amaua 16.
B:
Ngm\z. E:
",
X
3amaua 17.
7
a2
X
4
¥
3amaua 18.
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Iiz

[Toctpouts HepocTaromue
npoekuuu Touek A u B, ecnu

HU3BECTHO, YTO TOYKa A nexur Ha

X npsmoit n, a B Ha 10 MM BbIle
TOYKHU A.
3amaua 19.
Bs
M=
Ne
| & Onpenenuts Kakas u3
Az MPEeITI0KEHHBIX Ha
.
MIPOCKITUAX TOYEK
N
K 1 PUHAIEKUT 0Tpe3Ky AB.
M.
Ay
3amaua 20.
A
" CEDe
- E=
B= T
X B l Yepes Touky E nposectu
1
Dig Ea psMYIO, MIEPECEKAIOIY IO
npsimeie AB u CD.
Cie
A,
3amayva 21.
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Az
X
\ bl
iy
3agaua 22.
b:
az
X
b
a,
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ITocTpouts OTPE30K
ONpeACIAIOIUN paccTosiHue

MEXAY IPSAMBIMU d U 6.

Onpenenutb paccTosiHue

MCXKAY IIPSAMBIMU d U 6.



CKO MTVYCH

O6pazen opopmiaeHust 0TUETa O TPAKTUUECKON paboTe

Pocros-Ha-/lony

2019
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denepanbHOE areHTCTBO CBS3H
Ceepo-Kaskazckuii ¢punman opaena TpynoBoro KpacHoro 3namenu
(beaepanbHOro TOCyIapCTBEHHOTO OI0KETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«MOCKOBCKHI TEXHUUECKUN YHUBEPCUTET CBSI3U U HHPOPMATHKU

Kadenpa «MubpopMaTuky ¥ BHIYUCTUTEIBHON TEXHUKI

Otuer o nadoparopHoi padore Nel
HA TEMY: «lIpoekuns touku. [Ipoeknus npsmoit mtnann B3anmuoe
PacoJIOKEHUE TOYKU U ITPSAMOIL.»

[To nucummimne «HXeHepHast 1 KOMIbIOTEpHAas rpaduka

Bapuant Ne 05

Brinosann cryieHt
rpynnst JIB11

[Tynkun U.A.,

HIudp ct. ounera 12345
[IpoBepwir: KaHA.TEXH.HAyK

nouent TKAUVK E.O.

PocroB-Ha-/lony

2019
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3AJIAHUE
3amgaua Ne 1

[Io aByM 1EeHTpaIbHBIM
NpoeKusaM Tpeyroibuuka ABC
OIpeaeIuTh ero

B. MMPOCTPAHCTBCHHOC IMOJIOKCHUC.

Az_b‘c*ﬁ'&_c.

Omnwucanue BHITIOTHEHHOW Pa0OTHI.
Jns  pemeHust  3agadu  TpaHUUEecKMM  METOJOM  HCIIOJIb3yeM  CBOOOJTHO
pacrmpocTpaHsieMblil OecIIaTHbIi pegakTop u3oopaxenuii Gimp.

6. 3amyckaem Gimp u co3maéMm HOBBIH MPOEKT — H300paxeHune pazmepom 800 Ha 600
nukceneit. s atoro BeiOupaem u3 3aknanaku «@Daitm» ctpouky «Co3naTh MPOeKT,
Wi HaxxuMaeMm couetanue knapuin Ctrl — N, B okolike BBosa mapaMeTpoB 3a1aém
pa3mepsl nzobpaxenus: lupuna — 800, Boicota — 600, oTKpbIBaeM pacuIMpeHHbIE
napameTpsl, BBIOMpaeM 3anoyiHeHre — benblif, B KOMMEHTapHsX 3alKichbiBaeéM HOMED

3a1a4uu U cBOIo (hammmio, Haxkumaem OK.

GNLU Imane Maninulation Praaram.

Beicota: 600

= PacumpenHbie napaMeTpol

Paapewenue no X: 300,000

Pazpewenne no Y: 7
LigeToBoe npocTpakcTBo:  LigeTa RGB

TouHoCTk:

Famma

LipeToBoil npodune:
3anofHeHne:

KoMMeHTapHii: 3anaua 1, paspaboTan Tkauyk E.O.

CBpocuTe oK OTMena
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7. Jlamee mepeHOCHMM Ha CO3JIaHHBIN Oenblii GpoH ycioBue 3amaun. Co3maeM 3eJeHYI0
IJIOCKOCTh MPOEKIUM. [l 3TOro W3MEHHMM LBET MEPEIHEro IUIaHA Ha 3CJIEHBIN,
LIEJIKHYB 110 KBaJAPaTUKY LIBETA MIEPEIHErO IIaHa (Ha pUCYHKE OH YEPHBIIA), BBI3OBEM

JUajor BeIOOpa 1BeTa.

Dain [lpaska Boigenenwe Bug Vsobpaxenwe Choid Ueer  Khe

-l
n
L AKTWEHEIA LBET NEpeHero naaHa.
e B LWEnkHKTe, yTobbl OTKpLITE AManor Buibopa UBeTa.

Bribepem cBeTiI0 3€1€HBIN 1BET, Kak B yciaoBuH 3amxaun, HTML — pasmerka 9ff36f u

"HaxméM OK.

Ak 4k 4P

e
-
e
-
i,
-

I HTML-pasmeTka: 9ff36f

Teiyuun: I >

MpesHKIA:

>

Cnpaeka ChpocHTe OK OTMeHa
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IIpy mnomomm wuHCcTpymMeHTa «lIpsMoyroipHOE BBIIEICHHUE» m CO31aauM

MPSIMOYTOJIbHUK B HYDKHEN YacTH N300paXkeHus. 3aTeM, Ipu oMoy nHcTpyMeHTa «Ilnockas

I
3aJIUBKa» 3aKpacuM €ro I[BETOM NepeaHero miana (3eIEHbIM).

IMB built-in <G8, | <o) 800:500 - GIME

s1pbs Ok Crpaska

JUis mpuaHus epCreKTUBbl UCIOJIb3YeM HHCTPYMEHT IpeoOpa3oBaHUs CIIOEB m,
BbIOEpeM ero, B pexxume «lIpeoOpazoBanue 1mo Toukam» u «CIioil» OTMETHM MIETYKOM MBIIIN

BCC YTJIbI IPAMOYTOJIbHUKA, IICPEABUHEM UX U HaXMEM KHOIIKY «Hpeo6pa3013aTL»

*Ibes wmern]-1.0 (Usera RGB 8 6w, Hennneiinoe uenouncnentoe, GIMP built-in sRGE, 1 cnoid) 800x600 - GIMP

®aiin [lpaeka Belgenenwe Bug seeHwe  Cnoi Leer  MHcrpymentsl @unetpel OkHa  Cnpaeka

i MpeobpazoBanke no Toukam

Matpuua npeobpazosanug
0 -0,4

Hbo« R
Mpeob -AHNE N0 TOYKaM
Mpeobpaso ;| - A
HanpasneHne

.

KOppeKTHpYHD

WHTEpnonAua

Obpesxa

x
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Teneps HapucyeM JI€BBIM, 00p/IOBBIN TpeyroiabHUK. [Ipyn momomu auanora BeIOOpa

1BeTa nepeaHero miada Beioepem mBer ¢ HTML pasmerkoii f36fcf. Beibepem uHCTpyMEHT

.
«Kapannamn» , TONIIMHY JTMHUY B TTaHEJIM KUCTHU BRIOEPEM MHUHUMANIBbHYIO, 3X3 MUKCENs

Jliist TOro, 4TOOBI HAPUCOBATH OTPE30K JIMHUH MIETKHEM MBIIIBIO B HY)KHOM MECTE, TIe
JOJDKHO OBITh HAYAJIO OTPE3Ka, 3aKkuMaeM KHOMKy Shift Ha kinaBuarype, nepeMecTu Kypcop K
MecTy, r7ie OyeT HaXOJUThCsl KOHEIl OTpe3Ka U eIE pa3 IMETKHEM JIEBOW KHOIIKON MBIIIU. DTy

JK€ OIlepalrio MmpoacjiacM O BCEMHU CTOPOHAMHU TPCYT'OJIbHHUKA.

*3agaqa 1 Teauyrxcf-1.0 (Lisera RGE 8 Gur, Heanneiinoe uenouncnendoe, GIMP built-in sRGE, 2 cnoa) 800x600 - GIMP

®aiin MMpaska Beigenerme Bug U werme Cnoii Llser Wnctpymentsr Ounstpsi Oxwa  Cnpaska

iV

o

¥ron 0,00

N
!
N
!
N
L
N
!

o

WHTEpBaN 20,0

00,0 | £
v

1€ LTI
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Jlenaem moJIMCH TPU MTOMOIIK MHCTpyMeHTa « TeKcT» . , yCTaHaBJIMBaeM MpUpT
Times New Roman, s3bIk -pycckuii, pasmep 24. IlepexoauM U3 TEKCTOBOTO CIIOS Ha CIIOH

¢dona, 4TO OB HAPHUCOBATH TEM K€ LIBETOM LICHTP MPOCIIUPOBAHUS S2 .

HenpospaqHoCcTE 100,0

BnokmpoBka:

KHCTE
. 1. Pixel

Fazmep 10,00

£

10 CooTHoweHMe ... 0,00

M
W
M
bl

[I€nkHyB B HYKHOM MECTE€, HAHOCUM TOYKY — LIEHTp IpoemnupoBaHusi Sp. Jlemaem
MOATIUCH U OITATH IIEPEXOJUM B ciou (I)OHa.

AHQJIOTMYHO BBIYEpUYMBAEM BTOpPOW, CUHMM TpeyronbHuk, 1BeTr HTML pasmerku
laded?.

Brimoans 3tH }leﬁCTBHH, MBI ITOJIYYUM PUCYHOK C YCIIOBUEM 3ada4vu.
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He 3a0yapTe coxpanuth ero B (aiiyie ¢ Ha3zBaHueM «3amada 1 Bawa pamunusy.
CoxpaHeHue MpeArnoYTUTEIbHO BBIMONHITh HA Balll JIMYHBIA (I — HOCUTENb, WIH JAUCK
¢aiin — cepepa. He penku cinyuyau, Korja KOMIOBIOTEP «3aBUCACT» U CTYACHTY MPUXOTUTCS

Ha4YMHATH paboTy 3aHOBO.

8. Temeppr mpuctynum K pemieHuio 3afaud. [[ns mepBoro mara pemieHus CO3IaguM

-+
w1

HOBBIM CJIOM ¢ Tpo3pauyHbiM 3anojHeHueMm. lllenkaem mo nukTOrpamme

CO31aHus CJ104, B OKHC CO3JaHUsA BLIGI/IpaCM «3anoyHeHue ((Hp03pa‘lHOCTL».

Hogkiii cnoii *

A Coznatb H

Sanaqa 1T

WmaA cnos: Cnoit MepexnwuaTenu

LleeToBan MEeTKa:

Pesxum: HopmansHbii

TMpOCTPEHCTEO CMeLNBAHNA: BNOKMPOEETE NOZMLNID W pasmep
0BaTH ankda-KaHan

MNpoCTPaHCTEO COBMELLIEHWA:  ABTOMATHUYECKH

FeunM COEMELLEHHUA: AsTO

HenpospauHocTs: 100,0

LWnpuHa:

BricoTa:

3anonHeHune: Mpozpa4HocTb

Cnpaeka OK OTMeHa

[Ipn momMomu MHCTpyMEHTa KapaHJall ¢ KUCThIO pa3MepoM | MHKcelb HAaHOCHUM

COOTBCTCTBYIOIIIHUM LBETOM IMPOCHTHUPYIOLIUC JTYUH.
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9. Co3ganuM HOBBI CIIOH C MPO3paUHbIM 3aMIOJIHEHUEM U HEMPO3payHOCThIo 50. OTMeTUM
Ha HEM KpacHbIM LIBETOM IMpPH IOMOUIM KPYIJOM KHUCTU pa3MepoM 7 TOUYKH
[epeceyeHs] MPOCUUPYIOIUX Jy4yel, BeOyIUX K OJHOMMEHHBIM BEpIIMHAM

MPOSKIIHMIA TPEYTOJIBHUKOB | MoanuieM ux kak A, B, C.

Sl

Al
Cl1

10. CoennnHUB TOUKH OTPE3KAMH JIMHHUMA, TOJTYyYUM UCKOMBIH TPEYTOJbHUK.
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[Tpu momommu uHCTpyMeHTa «CBOOOIHOE BBIIEICHUE E BBIJIEJISIET TPEYTOJIBHUK,

I
IIOCJICA0BATCIIbPHO LICIIKAA IO €ro BEPIINHAM U 3aIlI0OJIHACM OBETOM MNEPECAHErO IJIaHa —

kpacHbiM. CHEMaeM Boiiesienne Haxkatuem Ctrl-Shift-A.

3amaua peleHa.
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JlaGopartopHas pabota 2. Pabota B Autodesk Inventor

[To mpenoXEeHHbIM H300pAKEHUSIM TOCTPOUTh TPH BHUJA JCTalH, BBIIOJIHHUTH
Heooxoaumeie paszpe3sl ('OCT2.305), npocraButh paszmepsl (I'OCT2.307). BrimosHHUTH

aKCOHOMETPHYECKOE N300paKEHUE JICTAIN C YETBEPTHBIM BBIPE30M.
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O6pasen opopmienus paboTs
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Xon seimoiiHeHUs 3aganust Nel.

Ha cranpaprtHoit manenu Autodesk Beibepute «daiim» > «co3aate» > «co3aaTh (aiin

U3 CIUCKA MTa0JIOHOBY > «METPUUCCKHUIN > «OOBIYHBIA(MM).Ipy».
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GECERGEELTGSE  Muctpymenter Vault  Autodesk 360 .

e ® B g & @G v ©

Cozgate Otkpbime Mpoektel Otkpoeime | Tnaedan KopnopatueHan cete Cnpaska OGyderne Hoebie
oGpasupl BO3MOXHOCTH
3anyck Mon rnaenan crpaHuua Hoeble anemenTel

Co3path HoBRIA daiin
I Coaga daitn

1k

4 | Templates
. Mold Design
. bpwranckmne
i Merpsec 70 0 @
NMuctMat NMucrMar O6eiunbiil | OGeIdHBIR

(DIN).ipt (mama)ipt  (DIN)ipt | (ama)ipt

¥ [letans - cozaaHue 20- 1 3D-obvexTos

¥ Chopka — chopka 2D- 1 3D-KOMNOHEHT OB

B & &

Meld Meld  OBbiuHbid OBbIuHBI c ®aiin: @ OBtrisiit (). ipt
Design Design  (DIM).iam  (mm).iam £ Ovobpamaemoe uma: [etans

(Al

(DIM}.iam (mm).iam EQMHMLLBE: MANAMMETP

Matepnan: TUnosoie U

MK
% % % % & 3TOT WabnoH Cy®UT ANA CO3AHAA
2D- unK 3D- obbeKTa, COCTABNEHHOMD

Ceapka Ceapka Ceapka Ceapka Ceapl | M3 3MEMEHTOE W 0AHOMO MM
(BSD.iam (DIM)iam (GB)iam (ISO0)iam (JIS)ig | HECKOMbKMX TEN.

¥ YepTem — C0348HWE SHHOTHMPOBAHHOMD A0KY

am_bsi.dwg am_din.dwg am_gb.dwg am_iso.

am_jis.dwg  ANSI ANSI  BSLdwg BSLi
1 Fuons) chas Fusnad ichae . . o

DaEin NpoeKTa: [Default.ipj V] [ MpoekTel... ] l Co3nate I [ OTHEHS ]

B mamutpe «Ocku3» MENKHUTE JEBOW KHOMKON MO KoMaHae HadaTh 2D-scku3 u
BBIOEPUTE TUIOCKOCTh, B KOTOPOI OYAET BBIMONHATHCS 3CKH3. B manuTtpe «3CcKu3» BBIOEpUTE
komaHy «Otpe3ok». LL[EnkHNUTE JIeBOM KHOMKOW MBIIIN OKOJIO JIEBOTO Kpas TpadpuuecKoro
OKHa JJIs 33/1aHUS NIEPBOM TOUKH OTpe3Ka, MEepPEeIBUHBTE Kypcop, 3aTeM INEIKHHUTE elé pa3

TS 3aJTaHKST BTOPOM TOYKH. DTUM METOJIOM MMOCTPOUTH UepTéx (cMoTpu pwuc. 1.)
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O o oM

/MEHTbI  Ynpasnexne  Bug Hauano paboter  Vault

LT

=EE S Jeransl % |

n v A
@ f/d D [ Conpaxerne ~ = & 25 Bl It |0—1 Ll iy’ O &8 B\ N J
=
T " 03 o . Col Y/, i Y
Hauate || Otpesok | Oxpyxrocts  [yra  [pamoyroneHik AicTexiy Mpoeuvposanne S IE’} @ Pasmepor ZArd A \': MpunsaTe
2D-3ckus ‘ = ~: = ] -4- Touka reoMETpMH | --| & | Dl = [N l= 8 3cKu3
Sckns ‘ Cozgate v Wzmennts | Maccue 3aemcumocte ¥ Bcrasute | ®opmar v | Beixog
Mopenb ¥
Y| 44
(1) fetans1
- 5= Bua: MasHot
[ Havano
[E]30ws1
(D Korewu aetanu

YKaxkuTe HayaNbHYHO TOUKY OTPE3Ka, ANA NOCTPOSHMA KACTENLHON Ay NEPETaLL... i@ B . o ok '\'*'

o 12854 mm, 22739 rpag 1 1

Puc.1

B cpene noctpoenus 3ckn3a BEI30BUTE KOMaHAy «Pa3mepbD» U3 aHen HHCTPYMEHTOB
«2D acku3».

BriGepuTe 31eMeHT reoMeTpuu 3CKH3a 3aTeM 3a7aiiTe MECTOIOJIOKEHHUE pa3Mepa.

JIBaxxnpl mENKHUTE Ha pasmep. OTKpeIBaeTcs nuaaoropoe okHo «PenakrtupoBaHue
paszMepar.

Benute 3HaueHue pasmepa. MOKHO BBOAMTH YHCIIOBbIE 3HAYEHMs pa3Mmepa, JIMOo
(bopMyIIBl, CBA3BIBAIOIIME PA3MEPHI ¢ IPYTUMH pazmepamu. Hanectu pazmepbl B COOTBETCTBUU

¢ pucyHkoMm (cm. puc.2).
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Puc.2

[lenkHuTe mpaBOW KHONKOW MBIIIM B rpaduueckoil o0iaacTu M BBHIOEPUTE ITYHKT
«3aBepmInThY IS MPEKpalIeHus HaHECEeHHs pa3MepoB. 3aTteM Haxkmute kinaBuiry SHIFT wu,
YZAEpKUBas €€, BBIOEPUTE BCE Pa3MEPhI ACKU3A.

Korna Bce pa3meps! OyayT BeiOpansl, Haxmure DELETE s ux ypanenus.

B namutpe «2D scku3» BbiOepuTe KoMaHay «OxpykHOCTby». Lllé€nkHuTte neBoi
KHOIIKOM MBIIIIHN /17151 3a/1aHUs LIEHTPa OKPYKHOCTH, IIEPEIBUHBTE KypCOp U MOJIYUYUTE JUAMETP

paBubiii 10 (cMm. puc.3).
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o

Beigasnvearive Brispary, komanay «BeiiaBnuBanue» (cM. puc.4). Ha sxpane nossisercs
JIMaoroBoe okHO «BrlnaBinuBanue». Eciu B 3cku3e CyLIECTBYET €IMHCTBEHHBIM 3aMKHYTHIN
KOHTYp, OH BBIAEIAETCS aBTOMATHYECKU. ECIM KOHTYPOB HECKOJIBKO, TO Ha)XaTb KHOIIKY
«9cku3» Ha Bkiaake «Popma» U BbIOpaTh HYXKHBIH KOHTYp. BBecTu 3HaueHue riyOMHbI

BbtaBnuBanus 36. [locne vero Haxkmure «Ox». PesynpTaT cM. Ha puc.5.

r 7
BrigaenvsaHre u

DopMa ||10.ﬁp05tm’lv||

QrpaHiqeH1e

e (]| o

P -
Teepabie 3| .
_— TEMA
E E [CInoeTtopate dapmy

o< | omee |

Puc.4 Puc.5

[IpoBeeM OTpe3KH B COOTBETCTBHH C pUC. 6

Puc.6

P .
% Pereee BrzBate komanny «Penbed» > «['paBupoBKay, BEIOEPUTE HYKHBIH KOHTYP,

3aJlaiTe rIyouHy paBHYyH0 26(cM. puc.7).
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Puc.7

Bri6epute «2D ackusz».

Oreepcrie

BrizoBure KOMaHay

«OtBepcTue»

u3 namutpel «KOHCTpyKTHBHBIE

JJIECMEHTBI». B JAUAaJIOTOBOM OKHE ((OTBepCTI/ISI» BBI6epI/ITe «JIuneliHbIe pasMepbD»» U3

BBITIQ/IAONIETO crucKa B rpymme «Pa3memnienne». Haxmure kHONKY «['panby U BEIOSPUTE B

rpaduyeckoil 001acTy IrpaHb AJIs pa3MEIIeHUs] OTBEPCTHSL.

s onpenenenus BenuunH «Pedpo 1» u «Pedpo 2» menkHuTe Ha COOTBETCTBYIOLINX

peOpax rpasu.

[Iporpamma cooOmaer o 3HAYCHUAX PACCTOSTHHIA MEXIY peOpaMu U OTBEPCTHEM.

JIBOMHOM IIET4OK Ha pasMepe I03BOJIIET BHOCUTH HW3MEHEHHUS B IOJOKECHHE

oTBepcTHs. BeiOepure mepBeuiid TUTT 0TBepCcTHs, « OOBIMHOE», U BBEAUTE AHaMeTp 46 qr0iiMOB,

rinyOuHa 13 mroiimoB. 13 cnincka «Orpanndenue» BeiOepute «PaccrosHue». 13 cnincka «/{Ho

otBepcTus» Boidbepure «Ilnockoe»(cM. puc. 8).

CreepcTie [
PasmeweH1e
3 1
[I_O_[ IvH. pasmeps! v] @ N
@
IpaHb ot
® N | W F
[% Teepaeie Tena " 13 3
® o | l
Pefpo 1 * A
B ‘F_ 45 b
Pefpo 2 b kl
[Ho oTBEpCTHA OrpaHu-4eHe
o I 1 = T - R
- N . = 3 - o
I OK I ’ OTMEHA ” MPHMEHMTE
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Puc. 8

Pesynbrar cM. Ha puc. 9

Puc.9

Bri6epure «2D sckuz». Beibepure B rpaguueckoii 001acTH HY>KHYIO TPaHb.

B namutpe «2D scku3» BbIOepuTe KoMaHay «OxpyxHOCTb». Ill&nkHure neBoi
KHOIIKOW MBIILY JUIs 33/1aHUS LIEHTPa OKPY>KHOCTH, IEPEABUHBTE KyPCOP U MOIy4YUTE JUAMETP

pasubrii 30 (cm. puc.10).

Puc.10

9 Penecod BesBath komanny «Penbed» > «BsblmramnoBka», BblOEpUTE HYKHBIN

KOHTYD, 3aaiiTe BBICOTY paBHYIO 5(cM. puc.11).

30013 = J'!:l' \\
IE Teepaoe Teno "‘/’

BreicoTa/rnybuHa
5 3 Mo HOPMANH K MOBEPXHOCTH
Puc.11

[Momyuum crenyromryro purypy (cMm. puc.12).
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Puc.12

Bri6epute «2D 3cku3».Beidepure B rpadudeckoii 00J1acTH HYKHYIO TPaHb.

B nanutpe «2D scku3» Beibepure koManay « OKpykHOCTb»AUMETp paseH 20.

©)

Orsepcrve BpizoBute Kkomanmy «OtBepctue» u3 manmutpbl  «KOHCTPYKTHBHBIE
JJIEMEHTBI.
B nnanoroBom okne «O1BepeTHs» BeiOepuTte «I1o 3ckn3y» U3 BhIIAIAIOMIETO CIUCKA B

rpynne «Pa3memenuney. 13 cnucka «Orpannuenue» Beioepute «HackBosby» (cM. puc.13).

Oteepcrne

PasmeweHme

(& 0 30y ] o{R

e W
Teepakele Tena - “ W

NS o b—
[Ho oTEEpCTHA OrpaHuYeHmre

I oy [E [ ] (]

o} ol ¥ oR ®
[ OK H OTHMeHa ][ MPMMEHNTE

Puc.13

[Momyuum durypy (cMm. puc.14).
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Puc.14
Beibepure «2D scku3».Beibepute B rpaduueckoil 001acTu HyXKHYIO TpaHb.
B nanutpe «2D scku3» BeiOepute koManay «lIpsmoyronbHuky» mmHoN 60, mupuHoi

50 (cm. puc.15).

Puc.15

9 penseo Br3zBath koManny «Penbed» > «I"paBupoBKa», BBIOEPUTE HYKHBIH KOHTYP,

3ajaiite rIyOMHY paBHYIO 5, pe3yibTar cM. Ha pHc.16.

Puc.16

Bribepure «2D sckuz».Bribepute B rpaduueckoil 001acTu HyKHYIO TPaHb.
B mamutpe «2D ackus» BeiOeputre KoMmaHnmy «/lyra: mentpy. LlEnkauTe neBoi
KHOTIKOM MBIIIN JUISL 3aAaHUS IEHTPA AYTH, IEPEABUHBTE KypCcOp M MOIYIHUTE PAIyC PaBHBIN

10. Takum o0Opazom cenaTh 2 Iyru BOKPYT OTBEpCTHit (cM. puc. 17).
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Puc.17
UroObl OBITH HPOBEPUTH MPABUIBHOCTh BBIOJHEHHOIO JAEHCTBUs, BblOepUTe Ha
nanenu «IIposepka» > «PaccTossHue», 3aTeM IENKHUTE JI€BOW KHOIIKOM MBI B LIEHTPE JYTU

1 Ha yTy (cM. puc.18).

Mzmepenne paccroaHma

10 MM

AnvHa
60 mm

Puc.18
He BoIx0as1 U3 cpebl «Dcku3» BbiOepuTe KOMaHAy «OTPe30K» U COSAUHUTE KOHI[BI

JIBYX 1yT (cM. puc. 19).

Puc. 19

Bribepute B rpaduueckoii 001acTH HY)KHYIO IrpaHb (cM. puc. 20).
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Puc. 20

Bribepure komMaHIy «penbedy > «rpaBHPOBKA», 3aaanTe rinyouny pasayro 10. Toxe

camoe caeNanuTe u Ui Apyrou rpanu. PesyneraT cM. Ha puc. 21.

Puc.21

Ha crannaprroii manenun Autodesk Beidepute «aiia» > «co3aaTh» > «4epTEXR»

Ha crannaptHoii nmanenu BoiOpath «anHoTauus (ESKD)» > «dopmar» > «popmar» >
«A3». B myHKTE «KpaTHOCTHY BhIOEpHTE « 1.

Ha paboueit moBepxHOCTH METKHUTE TIPABOH KHOIKOW MBITIH M BEIOCPUTE «TIIaBHBIN

BUI» (CM. puc. 22).

[ Mogropute Qopmar

Ia Kenupoeate  Ctrl+C

[= Hogeiid anct

El_:':lj Cnaexeni eng...

q 3yMupoBaTe

dsb Manopamuposate

E Mpeabigywmii ena F5

v Pasgens cnpasku... |
b | Al
= T T
o
o
Tarapatat Fapan AL

Puc.22

[MosiButcst 0kHO (cM. puc.23).
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Bug ueprexa | = |

KoMnoHeHT |CocronHme MOAEMN | MapameTpel OToﬁpa)KEHMﬂ|

Hanpaenenwe

®aiin lCrepean |
C:Wsers\BaneHTuH\DS-11WkenepHan rpadmxa WxKomn Mpad \1OMALLHAR PA VI Eﬂ = -CFEKY“-'«””‘

BEpXY
CHU3Y
Cnesa
Cnpasa
Csaau
W30METPWA CBEpXY CNpaBa
WzoMeTpUA cBEpXY Cnesa
W30METPUSA CHMSY cripasa
VI30METPUA CHU3Y Cnesa

MpoewpoBaHue: -EH@

MeTka EngamacuTaba Crtune

MacwTal 1:1 - |:| WMo, euaa BMAL

s’ ’ 0K ] [ OTMEHE

Puc.23

B nynkre «daiim» BeiOepute myTh K ¢aitny. Macmtabd 1:1. HanpaBnenue «crnepeamn,

Haxwmure «Ox». Pesynbprat cM. Ha puc. 24.

O

O

Yepmew !

A | Marca | e

T R |

LTI T

fonpedas dppean AF

Puc.24
Ha manenu wHCTpyMEHTOB BBIOEpHTE «IIpOEKIIMOHHBINY, MIETKHUTE JIEBOW KHOMKOU
MBILIY 110 UMEIOIIEMCS BUlY, IEPEMECTUTE KypPCOpP BEPTUKAIBHO BBEPX, LIEJIKHUTE MPaBOU

KHOIIKOH, B MOsiBUBIIIEMCS OkHe BhIOepuTe «Co3mareky. [IpoctaBbTe pasmeps! (cM. puc. 25).
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600
128
@i
4 omtl o
4|
A
70
100
Puc. 25

[I{énkauTe MpaBoi KHOMKON MO BUAY CBEpPXY, OTKpOETCS OKHO, BbiOepute «Co3/1aTh
BUI» > «Ceuenne» (cM. puc. 26).
Q¢ MogropuTs 3ymnposats
[ Konuposats Ctrl+C
Yaanwte

OTepeiTh

Pegaktupoeats EMg... N
E’f} JoncaHuTENEHEBIR BUg

BeipaeHWEaHKE L4
Mo

Hogopor -
@EHHD:HUM S/IEMEHT...
BuaumocTs aHHOTaL KA 4 ﬁﬂanommb BI...
ABTOMATHUYECKWE DCEBBIE IMHUM...
bty I}'EasopEaTb...
S Mzeneus pazmepel... - .
Mecmbm BbIPbIB
MoAyYuTE BHHOTALWMK MOZETH 4
.r." OBpe3ka...
Tun oBLwero pasmepa L4
[y Cpes

::}TC"L"F-E_’IITI: CKPBITBIE aHHOTALMHA

Puc. 26

[TocraBpTe mHEPBYIO TOYKY Ha TIJIABHOM 4YEPTEXkKE, 3aTEM €IIE HECKOJIBKO TOYEK.
[]énxHuTe MpaBoil KHOMKOM MBILIH U B OTKpBIBIIIEMCsl OKHE BbiOepute «/lanee». [lepensunnre

Kypcop BBEpX M IIEIKHUTE JIEBOM KHONKOW MbImHM. B rpaduueckoil obmactu mosiBUTCS
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ceuenue. Haxxmute mpaByro KHOIIKY MbIIIH, BeiOepuTe « BripaBHUBaHUE» > « CHATH (CM. pUC.

27).

o
% S BBl LM e, :
I I %
! A s |
L |
o e s B AR N7 %8
- S

120

Puc. 27

Ha nmanenu uncTpymMeHTOB BblOepuTe «IIpOoeKIMOHHBIIY, BbIOEpUTE TIaBHBIA BUJ,
IepeTaluTe Kypcop B IIPaBo.

[IlénxkHUTE NpaBOl KHOIKONH MBIIIM IO IOJTYYMBIIEMYCS BHIY, B IOSBUBIIEMCS
BbIOepute «IloBOpoT» (cM. puc. 28).

MNoeopoT BMga

X
YCNOBKA NOBOPOTS
THKMA - |

MopMsoHTanbHD

i
@) BepTHKaNLHO @

@'
L]
=
3
i
I
i

Puc. 28

JlomxHOo nonyuuTcs cienyoiee (M. puc. 29).
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Puc. 29

Koneunslit pesynbrar. [IpoctaBsre pazmepst (cM. puc. 30).

Ef1:1)
e

jxawday

. E(1:1)
‘6 Zks
- I —
T T i i | T T T |
. == B
- [ [
- — L1 — ; —
E S BAn  — N AR -
) T T T B0
126 i
p-o0f1:1}
f
£ Hepmex!
T —
Puc. 30

Ha crangaprtHoii nanenu BeiOpath «AHHOTanmu (ESKD)» > «OcHoOBHas Haamuchy», B

BEJMTE BCe HEOOXOAUMBIE JaHHbIe B Ta0iuIly (cM. puc. 31).
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Ocnnann x|

CIcH. Haan.
HrduBudyansHoe 3adanue 1,17 Bapuasm
A Mocca | Mocwmad
Hamt | Aucm | Ndoxye | Modn | Jama 1:15 =
Daarey | J
Pozpad Bezrwsza 25T
flpcd Croamicot
H wormp Aucm | | Aucmof | )
Ha.omd. MaTepman I 4‘,'
H. kormp I _— . [K e MTHOH
Smf il
Ell :=-:=-| (8].4 I CITHMEHA
Puc. 31
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JlabopartopHas pabota 3. Pabora B Autodesk Inventor.

ITo MMpCaI0KCHHBIM I/1306pa}KeHI/I$IM INOCTPOUTL TpHU BHAA [AC€TAJIW, BbIIIOJIHUTD

nomansii paspes (I'OCT2.305), nmpoctaButh pazmepsl (I'OCT2.307

i i 4
N
|
@23 AN &
+ Zorb | } | |
ST
= n . .
3 | E:
" il .
" 2170 _
B3 @an

O6pa3zerr opopmiteHUs padOThI
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Xon BeInoJIHEHUS 3amanus Ne2

Ha crangaptHoit nanenu Autodesk BeiOepute «daiin» > «co3aate» > «co3aaTh (aiin

U3 CIKCKa MIa0JI0HOBY» > «METPHUECKHUIN > «OOBIUHBIA(MM).IP».
B manutpe

«2D »ackm3» BeIOEpuTE KOMaHAY «OkpyxkHOCTBY. I|€nkHUTE IEBOI
KHOTIKOM MBIIIIN 7S 33/I1aHUs [IEHTPa OKPYKHOCTH, IEPEIBUHBTE KypCOp U TIOTYYUTE JUAMETP
pasnbIit 120 (cm. puc.1).
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]

BHAaEMESHME  Brispary komaHay «BpigaBnuBanue» . Ha »kpaHe mnosBusercs
JIMAIoroBoe OKHO «BbrnaBinuBanue».Eciiu B 3CKu3e CylIECTBYET €IMHCTBEHHBIM 3aMKHYTBII
KOHTYp, OH BBIAEIAETCS aBTOMATHYECKU. ECIM KOHTYPOB HECKOJIBKO, TO Ha)XaTb KHOIIKY
«9cku3» Ha Bkiaake «Popma» U BbIOpaTh HYXKHBIH KOHTYp. BBecTu 3HaueHue riyOMHbI

BetaBnuBanus 20. [Tocne yero Haxkmute «ok». Pedynbratr cm. Ha puc.2.

Puc.2

B namutpe «2D sckus» BeiOepuTe KomaHay «OxpykHOCTh». Ill€nkHuTe neBoit

KHOITKOM MBIIIH AJI 3a/laHus IEHTPA OKPYIKHOCTHU, IIEPCABUHBTE KypCOP U NOJIYUUTE JUAMETP

% Peneed BeBate komanny «Pemped» > «BwlmrammoBka», BBIOECPUTE HYKHBIH

KOHTYp, 3aj1aiTe r1youny pasuyto 60. (cMm. puc.4)
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h‘ Teepaoe Teno

Bricota,rnybuHa

EU| 3 |:| Mo HOPMANK K NOBEPXHOCTH

o | (ones ]

Puc. 4

Pesynbrar cM. Ha puc.S.

Puc. 5

Bri6epute «2D ackusz».

Oteepcrve Bpioute komaHay «OtBepctre» wu3 manuTpbl  «KOHCTpYKTHBHBIE
3JIeMeHThI». BbiOepute rpaHp, MENKHUTE JEBOW KHOIMKON MBIIIM B LEHTPE Ul CO3JaHMS
otBepctus. B nuanoroBom okHe «OTBEpCTHS» BHIOEPUTE «KOHIIEHTPUYHO» U3 BBINAAIOIIETO
crnmcka B rpynne «Pasmemnienne». HaxMuTe KHONKY «KOHLIEHTPUYHBIA O0BEKT» U BHIOEpUTE B
rpadgudeckoil obnactu rpaHb. BpiOepute mepBbiid TUTT OTBEpCTHs, «OOBIYHOEY», U BBEIUTE

muametp 40. U3 cimcka «OrpaHndeHne» BRIOEPHTE «HACKBO3b)» (CM. puc. 0).
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PazmeweHue

[@ KoHUEHTPHYHD

T

OrpaHv4eHHe

I oW
oyk oY} o8 % ©

I OK I[ Otmena ][J‘pme—u:rb

Puc. 6

Pesynbrar cM. Ha puc. 7.

Puc. 7

Bribepure «2D scku3» 1 HyKHYI0 rpaHb (CM. puc 8).
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Puc. 8

©)

Orsepcrve BpizoBute Kkomanay «OtBepctue» u3 manutpbl  «KOHCTpYKTHBHBIC
aJeMeHTh». B nuanoroBom okxHe «OTBEpPCTHS» BBIOEPHUTE «II0 3CKHU3Y» W3 BBHIMAJAIOIIETO
criicka B rpymre «Pa3memienuey. LIEnkHnUTe 1I€BOM KHOMKOM MBIIIKA B UEHTPE IS CO3AaHUS
otBepcTus. BriGepute mepsbiil Tun orBepctus, «O0buHOE», U BBeauTe auamerp 100. U3

cnicka «OrpaHudeHue» BeIOEpUTE «paccTosiHue», BBeaute 14 (cm. puc.9).

Puc 9

Bribepure «2D acku3» v HyKHYI0 rpadb (cM. puc 10) .
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Puc. 10
B mamutpe «2D ackm3» BeiOepure komaHmy «OxpyxkHOCTB». Ill€nkauTe ieBoi
KHOIIKOM MBIIIH JUISI 3a/1aHUsI LEHTPa OKPY>KHOCTHU, IEPEBUHBTE KYypPCOP U MOJIYUUTE JUAMETP

paBubrii 10 (cMm. puc.11).
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- Touwa g nanmutpe «2D acku3» BeIOepuTE KOMaHAy «Toukay. LI[EnxHuTE NneBoii
KHOIIKOM MBIIIM JUISl 3a/1aHUsI TOUYKU. 3aT€M Ha)KMUTE IIPAaBYIO KHOIIKY MBIIIH B ITOSIBUBLIEMCSI

OKHE Ha)XMHUTE «3aBEPIIUTHY» (CM. puc. 12).

Puc. 12
B naymurpe «2D 3cku3» BeIOEpHTEe KOMaHIY «pa3mepbl». LI[ETKHUTE TeBOM KHOIKON
B LIEHTPE Kpyra, B LEHTpe (QUTYphI, 3aT€M Ha CO3JIAaHHYIO TOYKY. J[BakKIbl MENKHHUTE Ha

pasmep. OTKpbIBaeTcs uanoropoe okHo «PenaktupoBanue pasmepa». Beenute 45 (cM. puc.
13).

Puc. 13

3areM HIENKHUTE JIEBOM KHOIMKOW B LIEHTPE Kpyra >B LIEHTpe (QUIyphl > Ha CTOPOHE

kpyra. Beemure 45 (cm. puc. 14).
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Puc. 14

[lenkHuTe mpaBoi KHONKOW MBIIIM B Ipaduueckoil o0jgacTé M BbIOEPUTE ITYHKT
«3aBepUINTh) JJIS MPEKpalIeHUs] HAaHECEeHHsT pa3MepoB. 3areM Haxmute kinasuiry SHIFT u,
yAepKHUBas ee, BEIOepUTE Bce pa3Mepsl 3cku3a. Korma Bce pa3mepbl OyIyT BRIOPaHBI, HAKMHTE
DELETE wnm ménkHUTE TpPaBOH KHOMKOW MBIINIM JUISI MX yIAICHHS. Takke yIaInuTe
CO3JIaHHYIO TOUKY.

[MocTponTs 3 OKPY>KHOCTH MO TPEABITYIIEMY 00pa3ILy.

o B nanutpe «2D scku3» Beibepure komanay «KpyroBoit Maccusy.
Haxxmute kHOmKy «I'eomeTpusi» U BblOepuTe B Ipaduueckoil 00JacTH OKPYKHOCTb.
Haxwmure kHonky «Ochb» M MIETKHUTE JIEBOM KHOMKOW MBIIIK B IIeHTpe Gurypsl. B okne

«KomnunuectBo» BBeauTe 2. B okne «Yrom» Beaute 360 (cm. puc. 15).

TeomeTpus O

Puc. 15

Bocnonb3oBaBiuck 1 witu 2 criocodamu T0DKHO MOTyYHTCs clieaytomiee (cM. puc. 16).
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Puc. 16
B namutpe «2D s3cku3» BbiOepuTe KoMmaHay «Jlyra: nentpy». Llénkaurte neBoit
KHOIIKOM MBIIIM JUISl 3a/1aHUs LEHTPA AYTH, IEPEIBUHBTE KypCOp U MOJIYYUTE paAuyC paBHbIN

15 (cm. puc. 17).

Puc. 17

B nanmutpe «2D sckus» BeiOepure komanay «Otpe3ok». Ll[€nkauTe 1eBOM KHOMKON
MBILIH U151 33/1aHUS IEPBON TOUKH, TIEPEIBUHBTE KypCOp U MOJTYYUTE BTOPYIO TOUKY (CM. pHC.

18).
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Puc. 18
Cmoco6 1

Toxe camoe caenath sl OCTAIbHBIX OKPYKHOCTEH.
Crioco6 2

o B nanutpe «2D scku3» Beibepure komanay «KpyroBoit maccusy.
Haxxmure kHOmKy «I'eomeTpusi» U BbIOepUTE B Tpapuueckoil 006JacTu OKPYKHOCTD.
Haxwmure kHONKY «OCh» M IIENKHUTE JIEBOM KHOIKOW MBIIIK B IIeHTpe QUTYphl. B OoKkHe

«KomnmuectBo» BBeaute 4. B okne «Yrom» Beaute 360 (cm. puc. 19).

Puc. 19
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R Pered Bripary komaHny «Pembed» > «BBIITaMIOBKa», BBHIOEPHTE HYKHBIMA

KOHTYP, 3aj1aiiTe BbicoTy paBHy0 10 (cm. puc.20).

Puc. 20

MnockocteBpi3Bate komaHay «Pabouast TIIOCKOCTR» BBIOEPHTE HYKHBIH KOHTYD,

MOCTaBbTE TOUKY. (CM. pHc. 21)

Puc. 21

[Tocne yCcTaHOBKH TOYKH MOSIBUTCS TUTOCKOCTH (CM. pHC. 22).
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Puc. 22
[I{€nxkHUTE J1€BOM KHOIKOW MBI 10 KPAK0 H, YAEPKUBas €€, IEPETAHNUTE INIOCKOCTh

BEPTHKAIBFHO BBEPX OJHOBPEMEHHO yBennuuBas e€ (cM. puc. 23).

Puc. 23

Bri6epute «2D 3cku3» 1 HOBYIO MJIOCKOCTb.

" 1992 B namutpe «2D cKku3» BHIGEpHTE KOMAHIy «Toukay. LIIENKHHTe JeBOM
KHOIIKOU MEIIIH JJIs1 3aJaHUSA TOYKHA. 3aTreM HaXKMUTE IIpaByIO KHOIIKY MBIIIN B ITIOABUBIICMCS
OKHE HOXMUTE «3aBEPIINThHY». PacCTOSIHHE OT TOYKHM JI0 BEpXHEH rpaHu GUTYpsI paBHO 25 (cM.

puc. 24)
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Oteepcrve Bpoure KomaHay «OtBepcte» u3 mamuTpbl  «KOHCTpYKTHBHBIE
aeMeHThl». B nuanoroBom okHe «OTBepcTHS» BBIOEPUTE «IIO ICKU3Y» M3 BBIMAJAIOLIETO
criicka B rpymre «Pasmemienuey. LIEnkHNUTE 1IEBOM KHOMKOM MBIIIKA B LEHTPE JUIs CO3AaHUs
otBepctusi. Bribepure mepsbiii THN oTBepcTus, «OObIUHOE», M BBeAuTe nuamerp 25. U3

criucka «OrpaHrueHHE» BBIOEPHUTE «paccTostHue, Beeaute 70 (cM. puc. 25).

Puc. 25
[[[énkHUTE NMpPaBOM KHONKOW MBIIIM HA Kpall IJIOCKOCTH, B IOSBUBLIEMCS OKHE

HaOKMHUTE «BUAUMOCTBY (CM. puc. 26).

Puc. 26

il

MNnocxocteBp3BaTh KOMaHay «Pabodast TIOCKOCTR» BBIOEpUTE HYKHBIH KOHTYD,

MMOCTaBbTE TOUKY, ITOCJIEC YETO MOSIBUTCS IIOCKOCTH (CM. puc. 27).
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Puc. 27

Beibepure «2D scku3» u HOBYIO miuockocTb. B mamutpe «2D ackus» BbiOepute
komaHay «lIpsamoyronpHuky». LI{EnkHUTE 1€BOM KHONKOW MBIIIH JJIs1 33/1aHUsI TIEPBOM TOUKH,
MEPEIBUHBTE KypCOp M MOJIYIUTE BTOPYIO TOYKY. 3aTEM HAXXMUTE MPABYIO KHOIKY MBIIIN B
MOSIBUBIIEMCS] OKHE HAXKMHTE «3aBEPIIUTHY. 3aaTh pPa3Mephl MPSMOYTOJIbHUKA: ITTHHA paBHA

20, a mmpuna pasHa 13 (cm. puc. 28)

Puc. 28

R Pensed Br3Bath komanny «Penbed» > «I"paBupoBKay, BHIOEPUTE HYKHBIH KOHTYP,

3ajaiTe riyouHy paBHyro0 10 (cM. puc.29).

Puc. 29

o B nmanmutpe «2D scku3» BeiOepuTe komaHay «KpyroBoit maccusy.
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Haxwmurte knonky «I'eomerpusi» u BeiOepuTe B rpaduyeckoii 001acTu NPsSMOYTOIbHBIN
BbIpe3. Haxkxmute kHONKy «Ochb» W HIENKHUTE JIEBOM KHOMKOM MBIIIM B LeHTpe (purypsl. B

okne «KomuuectBo» BBeauTe 2. B okHe «Yroa» Beaure 360 (cMm. puc. 30).

Puc. 30
3areM HaxMmuTe «0K». I[énKHUTE NpaBOM KHONKOM MBIIIM Ha Kpaill IUIOCKOCTH, B

MOSIBUBIIEMCS OKHE HAXMUTE «BHIUMOCTBY» (CM. puc. 31).

Puc. 31

Co3znanue ueprexa.

Ha cranmaprraoit manenun Autodesk Beioepute «daiim» > «co3aate» > «ueptéx». Ha
CTaHJapTHOW maHeynn BbIOpaTh «aHHOTams (ESKD)» > «dopmar»y > «popmaty > «A3». B
MyHKTE «KPaTHOCTH» BhIOepUTe «1». Ha paboueit moBepXHOCTH MIENKHUTE MPAaBON KHOMKOMN

MBIIIN ¥ BEIOEPUTE «TJIABHBIH BUA» (CM. puc. 32).
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[ MogToputs Gopmat
[} Konupoeate  Ctrl+C
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Puc. 32

[MosiButcst okHO (cM. puc. 33).

Buga ueprexa |A‘

KomnoHeHT | COCTORHWE MOAEMM I MapameTpbl oTobpakeHa |

Hanpaenexwe
Daiin [Coepenn ]
[C:\JJsers\BaneHTMH\DS—llW—DKeHepHan rpadwka WHxKomn Mpad IOMALLHAA PA v] @ - EEKWJMF‘

BEpXY

CHMzY

Cnesa

Cnpasa

Csaan

V30METPHA CBEPXY PaBa

VIZOMETPHA CBEPXY CNEBA

V30METPHA CHU3Y CNpaBa

VZOMETDHA CHW3Y Cesa

MpoeLypoBaHUe: -E]-@
MeTka euaa/macwtaba CTune
— .
Macwrab 1:1 - Wa. suna BWMA1
& [ QK. ] [ OTmeHa
4

Puc.33

B nynkre «daiinm» BeiOepute myTh K ¢ainy. Macmtabd 1:1. Hanpasnenue «cnepenm»,

Haxxmure «ok». Pesynbrar (cm. puc. 34).
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Mpoekunortel? BpiGepuTe Ha CTAHIAPTHOM ITAHEH IIPOEKIIMOHHBIM BHI» IIEIKHATE
JIEBOM KHOMKOHM MO MMEIIIEMYCS BUY U MEPEMECTUTE Kypcop BEPTHKAJIbHO BBEPX. 3aTeM

MIENKHUTE PAaBOW KHOMKOW MBIIIH ¥ BEIOEPUTE «c031aTh» (cM. puc. 35).

Puc. 35
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s
7
fonoawurenssei BpiGepure Ha  CTAHJAPTHOM MaHENd  «JIONOMHMTEIBHBIA  BHI»

LIENKHUTE JIEBOW KHOIIKOM 110 UMEIOIIEMCsI BULY U IIEPEMECTUTE KypCOp 110 JUarOHAIN BBEPX.

3arem MIEIKHATE MPABOW KHOMKOW MBIIINA U BBIOEPUTE «CO31aThy» (CM. puc. 36).

Puc. 36
[Il€nkHnTe NpaBOM KHONKOW MBIIIK 10 ITOJIYYMBIIEMYCS BHUAY, B IOSBUBLIEMCS
BeiOepute «IloBopoT» (cM. puc. 37).

[MosopoT BMAa

(E
¥CNoBWA NOBOPOTA
TNMHKA - |

lopuzoHTanBHD

>
@ BepTHKaNsHO @

Puc. 37

JlommkHO TonyduTes cieayromiee (cM. puc. 38).
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[[[énkHUTE TPaBO KHOMKOM IO BUAY CBEPXY, OTKPOETCS OKHO, BhiOepuTe «Co3/1aTh
Bua» > «Ceuenue» (cm. puc. 39).

03 MogTopuTe 3yMUpoBEaTE
[ Konuwposars Ctrl+C

¥aanute

Coszgatb Bng 4 g MpoekunoHHbIA Blg

Pegaktuposate BNA... .
D’&,ﬂgnonw‘renwbm BWA
BoipasHueaHne 4 .
= Ceuenme...
Oosopor "
@Ebmomou JMEMEHT...

Bugumocts aHHoTaUmi 4 gﬂanoxmb BU...

WEESDpEETb...
R MecTHBIH BRIpBIE
R .|'." OBpeska...

I Cpez

ABTOMATHYECKWNE DCEBLIE IMHWM. .
=k
S Masneus pasmepbl...
i Y
Meay4uTe BHHOTALWK MOAEN
Tun oBwero pazMepa

':)TC'E[:&EHTI: CKpBITEIE @BHHOTALWK

Puc. 39

Bribepure B «Ceuenue»> «Meron» > «llpoekiuonnsiit». [loctaBpTe mepByto TOUKy
Ha IJIaBHOM 4YEpTeKe, 3aTeM el€ HECKOIbKO ToueK. II[EnkHuTe npaBoil KHONKOM MBIIIN U B
OTKpBIBIIEMCsSI OKHEe BbIOepuTe «Jlameey. IlepenBuHbTE Kypcop BBEpX W MIEIKHUTE JIEBOM
KHONKOM MbIK. B rpaduueckoil ob0nactu mosButTcs cedyeHue. Haxmure mnpaByro KHONKY
MBILIH, BBIOEpUTE «BbipaBHUBaHME» > «CHATHY. [IpocTaBbTe Bce HEOOXOAMMBIE pa3MephI (CM.

puc. 40).
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Puc. 40

Ha crannaptHoii manenu BeiOpaTth «AHHOTarmu (ESKD)» > «OcHoBHas Haanmuch», B

BEJIUTE BCE HEOOXOAMMBIC IaHHBIC B Ta0ONuIly (cM. puc. 41).

OCH, Haanmn.

X
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[Tpaktuyeckoe 3ansarue 2. ['papuueckuii penakrop Gimp.

Teopernueckas yacTb

N3o0paxkenus

N300paxeHne — OCHOBHOH 00BeKT, ¢ KoropbiM paboraer GIMP. Ilox cioBom
n3o0paxxeHnue mnoxapazymenaercs onuH Qaitn c¢ pacmmupenueM TIFF wnmu JPEG. Moxno
OTOXJIECTBJISTh M300paK€HHE M OKHO, KOTOPOE €ro COJEP)KUT, HO 3TO OyJeT HE COBCEM
MPaBUIILHO: MOKHO OTKPBITh HECKOJBKO OKOH C OJIHHM M TeM ke u300pakeHueMm. B To xe
BpeMs HEJb3sl OTKPHITH B OJIHOM OKHE 0oJjiee OJHOr0 HU300pa)KeHUs, U HENb3sl padoTaTh C
n300pakeHueM 0e3 0TOOpaXKaroero ero OKHa.

Nzob6paxenne B GIMP Moxer ObITh AOCTaTOYHO clokHbIM. Hanbosiee npaBuibHON
aHayiorueli Oyer He JiucT Oymard, a, CKopee, KHUTa, CTPAaHUIIbI KOTOPOW HAa3bIBAIOTCS CIIOSIMHU.

Crnou

Ecnu u3o0paskeHue mogoO6HO KHHUTE, TO CIOM MOYKHO CPAaBHUTH CO CTPaHUIIEH BHYTpU
kauru. [IpocTeiiee n3odpaxeHrne COAEP UT TOIBKO OJWH CIOW U, MPOAOHKAs aHATIOTHIO,
sBisieTcst uctoM Oymaru. Ciow MOTYT OBITh MPO3pPAaYHBIMU M MOTYT TIOKPBIBaTh HE BCE
MPOCTPAHCTBO U300PAKEHHUS.

Kanasbr

B GIMP kanainbl sSBASIOTCS HAMMEHbBIIEH €IMHULIEW MTOAPA3/IeNIEHUs CTEeKa CI0EB, U3
KOTOpBIX co3aaercs u3oOpaxeHue. Kaxaplii kaHall MMEET TOT K€ pa3Mep, UYTO U CJIOW, U
COCTOUT U3 TeX K€ muKceseit. CMBICT 3TOro 3HaYeHUs 3aBUCUT OT TUIIA KaHaja, HalpuMep, B
uBeroBoi Mozenun RGB 3Hauenme kanama R o3Hauaer KOJMYECTBO KpacHOTO IIBETA,
N00aBISIEMOrO K IPYTHM IIBETaM MUKCEINeH.

Brinenenns

Yacto npu paboTe BOZHHKAET HEOOXOAMMOCTh H3MEHUTD TOJIBKO YacTh N300paKEHUS.
Jl7is 3TOrO CyIIeCTBYeT MEXaHHW3M BBIJENEeHUs oOnacTteil. B kaxkaoM M300paKeHHUH MOKHO
CO3/1aTh BBIACIIEHHYIO 00JIacTh, KOTOpasi, Kak MPaBWIIO, OTOOpakaeTcss B BHUJE ABUKYIIECHCS
ITyHKTUPHOM JINHWH.

Uctopus npaBku

OmmOKu Mpu peaaKTUPOBAHUHU H300pKEHUN HEM30EKHBI, OJTHAKO BBI ITOYTH BCETIa

MOKE€T€ OTMEHUTH cBou AelcTBus: GIMP 3anuchiBaeT MCTOPHUIO NEHCTBHI MOJIb30BATENS,
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MO3BOJISAST IPU HEOOXOAMMOCTH BEPHYTbCS HAa HECKOJIBKO LIaroB Haszal. OpHako ucTopus
3aHUMAaeT NaMsTh, IOITOMY BO3MOKHOCTH OTMEHBI HE O€3rpaHUYHBI.

[Tanens HHCTPYMEHTOB

[Tanens MHCTPYMEHTOB — €IMHCTBEHHAs YacTh HHTEp(deiica MpOrpaMMBbl, KOTOPYIO BbI
HE MOXeTe MpoAyOJupoBaTh WM 3aKpbiTh. BHemnuil Bua IlaHenn MHCTpYMEHTOB

npejcraBieH Ha puc. 1.2.

MaHens MHCTPYMEHTOR @

Puc. 1.2. [Tanens MHCTPYMEHTOB

1. KHonku, KOTOpble akTMBHPYIOT HMHCTPYMEHTHI JUIS Pa3HOOOpA3HBIX AEHCTBUIL:
BbIJIEJICHUE YacTell n300pa’keHui, pucoBaHusl, IPpeoOpa3oBaHus U T.11.

2. llBera ¢ona/mepennero miaHa: o0nacTh BBIOOpA I[BETa TMOKA3bIBACT TEKYIIUN
BbIOpaHHBIM BaMM IIBET IEpeAHEro IjaHa M (OHA, KOTOPBIM MPUMEHSETCS BO MHOTHX
onepauusx. [llenyok mo o1HOMY 13 HUX BBI30BET BHIOOPIIMK 1IBETOB, KOTOPBIN MTO3BOJIIET BaM
YCTaHOBUTH JPYTOH IIBET.

OxkHO n300pakeHus

Kaxnoe otkpeitoe uzobpaxenue B GIMP oroOpaxaercs B CBOEM COOCTBEHHOM
OTJEIBHOM OKHE. DJIEMEHTBI OKHA MOKa3aHbl Ha puc. 1.3.

1.3arooBok u300pakeHUs COJEPKUT psAJ TOJIE3HBIX CBeAeHWil: uMmsa (¢aiina
n300pakeHusl, HaWMEHOBaHHE IIBETOBOM MOJENu, HOMEp TEKYIIEero closi, pasMep
M300pakeHMsl B TUKCEIISX.

2. IIpsiMo Mo 3aroJIOBKOM HaXOAMUTCS MEHIO M300paxeHus. C MOMOIIBIO 3TOTO MEHIO
BbI MO’KETE TIOJTYUUTh IOCTYII KO BCEM OIepalusiM, IPUMEHUMBIM K H300pakeHuI0. Bel Takxke

MOJKETE€ BBI3BATh MEHIO M300pa)KeHMsI IIETYKOM MPaBOM KHOMKOM MBIIIM Ha W300paKeHUH,
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WM ILEJITYKOM JIEBOM KHOIIKOM MBIIIH 110 HEOOIBIIOMY 3HAYKY — «CTPEJIKE) B JIEBOM BEPXHEM
yray (3)

3. Illemyox mo »5TOH HEOONBIIOW KHOIMKE BBI3BIBAET MEHIO H300paKeHHUS,
pacrioyio’keHHOE B CTOJIOEI] BMECTO CTPOKH. Takue KHOIKHU IIHPOKO Ucmonb3ytorcs B GIMP
JUIsl BBI30BA MEHIO B PA3JIMYHBIX OKHAX.

4. JIuHelku, KOTOpbIE MCHOJB3YIOTCS UIsl U3MEpeHU. Eciu kenaere, Bbl MOXKETE
BbIOpaTh, B KAaKMX EJUHMIAX H3MEPEHHUs OToOpaxaroTrcs KoopauHatbl. Ilo ymomdanuio
UCHOJIB3YI0TCA NuKceau. OHO U3 OCHOBHBIX JEHCTBUI /JIs UCIOJIb30BAaHUS JTUHEEK — 3TO
CO3/IaHHE HANpaBIAONIMX. Eciau Bbl INENKHUTE Ha JMHEHKE M IEpeTaliuTe Ha OKHO
n300pakeHus1, OyAeT co3JaHa HalpaBJsoLIas JMHUSA, KOTOpas MOMOXXET BaM aKKypaTHO

pacrnosaratb OObEKThl Ha N300paKEHHH.

_”Qa_ﬁn Qpamta Beigenexune Ezl.q M§o6Paxcenne Cnoit Haer Wh

1®1o 2
o

m J
Gaml_:_](bon (7.0 MB)

Puc. 1.3. Oxno nzobpaxeHus
5. B 1meBoM HIKHEM YIiy OKHa H300pakeHUs pAacIoNiokeHa HeOousblasi KHOTKA,

KOTOpasA BKIIIOYACT HUJIM BBIKJIHOYACT GLICTPYIO MacCKy, KOTOpas SABJIACTCA aJIbTCPHATHBHBIM U

4acTo MOJIE3HBIM METO/IOM MPOCMOTPA BBIJEIIEHHOM 00J1aCTH BHYTPU H300pasKEHUSI.
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6. B 1eBOM HIXKHEM YTy OKHA PacIoyiokeHa IpSMOYTroJibHas 001acTh, UCHIOIb3yeMas
JUIS OTOOpAXKEHUS TEKYIIUX KOOPIAUHAT yKa3aTels (M0JI0KEHUE MBIIIIH).

7. Ucnonp3yeMbpIMU 110 YMOJIYaHUIO €IMHULIAMU U3MEPEHMS 711 JINHEEK U HEKOTOPBIX
OPYTUX LENeH SIBISIIOTCS NMUKCeNnu. Bel MOXeTe 3aMEHUTh MX Ha JIOWMBI, CAHTUMETPBI WU
JpyTrUe eAUHUIIbI, TOCTYITHBIE C TOMOIIBIO 3TOr0 MEHIO.

8. MeHro u3meHeHus MaciTada.

9. OGmacth craryca pacmoiiokeHa moja u3obpaxkenneM. OHa OTOOpakaeT aKTUBHBIN
CIJIOH N300pakeHus], U KOIMYECTBO 3aHATONU N300paKEHNEM CHCTEMHOMN MaMSATH.

10. ITanens HaBUTAIIMK — HEOOJNbIIAS KHOMKA KPECTOBHIHON (hOPMBI pacmoioskeHa
CIpaBa BHHM3y TOJ u300paxkeHHeM. Bbl MoxeTre mepememarbcs K APYTUM YacTsIM
M300pakeHMsl IBUTAsl MBIIIb MTPH HAKATOW KHOTIKE.

11. HaubGonee BaxkHast 4acTh OKHA M300pa)KEHUS 3TO KOHEYHO, CaMO H300pakeHHe.
OHO 3aHMMaeT LEHTPAIbHYI O0JACTh OKHA M OKPYKEHO JKEITOW NMyHKTUPHOW JIMHUEH, B
OTIIMYME OT HEUTPAILHOTO ceporo 1BeTa (oHa.

12. Kaonka «M3meHnenne pazmepa nzodpakeHus». Ha camom nene ecim 3Ta KHOMKa
HaXkaTa, IpU U3MEHEHUHU pa3Mepa OKHa OyAeT MEHAThCS MacIiTad n300pakeHus.

Jlnanoru u naHenu

B GIMP Bepcuu 2.4 nonp3oBaTesb Mogy4dus1 0oJiblle ya00CTBa B IJIaHE pa3MEIIeHUs
JTMAJIOTOBBIX OKOH Ha AKpaHe. BMecTo pa3MelieHus: KaxJoro auajaora B CBOeM cOOCTBEHHOM
OKHE, BBl MOKET€ I'PyIIIMPOBaTh UX BMECTE C MOMOUIbIO NaHened. llanens — 3T0 OKHO—
KOHTEWHEp, KOTOpO€ MOXET COJep)KaThb COOpaHHE IOCTOSHHBIX JAMATIOrOB, TAaKHX, Kak
[Tapametps! uacTpyMenToB, Kuctu, [Tanutpsl u ap. Kaxnas nanens uMeeT COEUHUTEIbHbIE

manku (puc. 1.4).
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Cnou, Kananuo, Kentypel, OTMenuTs @

ETravelLlPG-H |Z|
|
=1 |55

Cnow (=
Pexoan:  HopumansHe Iz‘
Henpozp: - D 1000 2
anepeTk: D .

< Eﬂmu

O & & = & @

Puc. 1.4. Jluanor ¢ BeIICICHHOM IJIaHKON

Cnow, Kananw, Kontypel, OTmenuTs @

ETravelLlPG-M |E| E
=] |FE

Cnow ]|
Pescune  Hopuanesed |E|
Henpozp.- - D 1000 &
JanepeTe: |:| .

a0 EWH

O & &% W 4 @

Puc. 1.5. O6nacTh mepeTacKuBaHUsI TUATIOTOB

Kaxnas nanenr wumeer oOnacte mneperackuBanust (Puc. 1.5, obmacte 1). Ilpu
HaBEJICHUH yKa3aTessl Ha 00JIacTh MepeTacKUBaHUS Kypcop M3MEHUT BUA Ha (HOpMy JaJ0HHU.
JI71st IpUCOEIMHEHUS TUajioTa MPOCTO MIETKHUTE 1O 00JIaCTH MEPEeTACKUBAHUS U TIEPETAITUTE
€ro Ha OJIHy W3 COCAMHUTEIBHBIX IUIAHOK B maHenu. Puc. 1.5 moka3piBaeT 00yacTh,
MO3BOJISIFOIIYIO OTJENHUThH Auanor CJI0M OT MaHeH.

Brl Mokere meperanuTh 00€e OJHOTO TUANOra B OJHY MaHenb. EcIu XOTUTE, OHU

OyIyT 4epenoBaThCsS B BHJIC 3aKJIaJ0K, OTOOpakaeMbIX B BHJEC 3HAYKOB BBEpXY JAHAIIOTA.
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[Ileq4yok MO 3aKiaaKe BBIJBUIaeT JAMAJIOr HAa NEPEIHMI IUIaH, CJIEI0BATEIbHO, Bbl MOXETE
B3aUMO/ICHICTBOBATh C HUM.

C nomompto kHOnKH 2 (Puc 1.5.) MOXHO BBIONHUTH PsAJl ACUCTBUM C AUAIOramu:
no0aBJIeHME, 3aKPbITHE, IPUKPEIIJIEHUE, OTCOEAMHEHUE BKIIAJIKU.

Pa6oTa ¢ daitmamu

Coznilanue HOBOro U300pakeHUs

B GIMP Bbl MoOXeTe co31aTh HOBOE HW300paKEHHUE TPU TOMOIIM ITYHKTa
MeHto: @aiin — Co3parb.  Ilpu  3ToM  otkpoercs  aumanor  «Co3gaTh  HOBOe

u3odpaxkeHue» (puc. 1.6), rae MOXKHO yCTaHOBUTH HaualbHbIC IIUPUHY U BBICOTY (haiina.

& Cozpars HOBOE M3oBpamkeHne el

UlaGnoH: |E|

Pazmep nzobpamenmnn
Wupwuna: |1024

-

Beicota: | 768 = | Toukm pacTpa IZI
@ @ 1024 = T6E Touek pacTpa
300 Toqex Ha grodw, Leeta RGE

=| PaclmpeHHEIe NapameTpel

Pazpeluenne no X: 300,000 =

Pazpewenne no 'Y: 300,000 :% NMWECENDE N IZI
Ueetoeoe npoctpancreo: | Leeta RGE IZ'
Do Ueet droHa E
EommeHTaprii

l Cnpaeka ‘ l ChpocuTe ‘[ [8].4 ll OTMEHNTE

Puc. 1.6. Tnanor «Co3nate HOBOE U300pakeHUE»

[Tpn BBIOOpE pacCHIMPEHHBIX MMapaMETPOB YCTAHABIMBACTCS pa3pelIeHHE, IBETOBAs
MOJICJTb U IIBET POHA.

Bropas komanma rnaBHoro MeHio @aiii — Co3gaTrh, 1O3BOJIIET  CO37aTh
n300pakeHHe W BCTaBUThb PUCYHOK U3 Oydepa oOmena. [Ipu sToM OyayT yCTaHOBIIEHBI
pasMepbl U300paKkeHHs, KOTOpoe HaxoauTcsi B Oydepe oOMeHa. Takke mpu BeIOOpe 3TOMH
KOMaH/Ibl BO3MOXKEH 3aXBaT N300paKEHUH C SKpaHa, CKaHepa Win GOTOKaMEpHI.

OTKpbITHE U300pAKEHUS
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JIOCTYIIHO HECKOJBKO CHOCOOOB OTKPBITH CyllecTByomee usodpaxenue B GIMP.
Haunbonee oueBUAHBINA — 3TO OTKPBITH €0 ¢ TOMOIIBI0 MeHIO Daiiil — OTKPBITH B IIIaBHOM
MeHto. [Ipu 3ToM mosiBUTCS 1uanor BeIOOp daiina.

Jpyroii crioco0 3aKkiroyaeTcs B HCIONIb30BaHNH TexHooruu drag&drop. Eciu 3naqok
(haiina neperaniuTh Ha cyliecTByomiee n3oopaxenue B GIMP, To daiin nobaBUTCS Kak HOBBIN
CIJIOW MU CJIOM 3TOTO N300paKeHUsI.

Coxpanenue u300paxeHus

Jost COXpaHEHUs M300paKeHUS HE00X0IMMO BEIOpAThH
komaHy @aiis — Coxpanursb. [locie 3Toro B nosiBuBmemcs okue (puc. 1.7.) Heo6xoaumo

3aJaTh Nanky, Kyaa Oyzner coxpaHsarbes ails, uMs U Tun Qaiina.

F— CoxpanTs uiobpaxeHme

ras: Traveld.jpg

Coxpamure & panxe  [E5 Travel v |

= MpocsoTpeTs ApyTHe NANKKH

[Mnu ADEYMEHTES ” Mom pucjm” Sample Images IIMI Cozgars nanky

Mecra = || Hima + Wzsaenén  ~ . DpeanpocmoTp
&) Hegasnme gox... B Travell PG 02.04.2004
=1 Anton = Travel2JPG 23082004
[ PaBounii cron = Travel3.JPG 23.08.2004
& System (C:) - B Traveld JPG 23082004
o Data (D7) = Travel5.JPG 2308.2004 =
» Additional (E)
& DVD RW puck... Hem asidensrun
M Quckosog BD-... |
[ Pictures -

-

¥aanute | Bee woBpaeHwa |E|

[# BeaGepwute Tun daiina (Mo paclumpenna)

——|——

Puc 1.7. Iuanor coxpanenus daitna

Jns 3aganus ¢popmata rpadudeckoro aiiia 10CTaTOUHO BBECTH COOTBETCTBYIOIIEE
pacumpenue (gif, bmp, tif u T.1m.) mocne umenu ¢aitna npu BeIOpaHHOM napamerpe «lIlo

pacIIMpEHHIO», INOO0 BRIOpATh TUII (aiiia pacIIUpUB AUAIOT coxpaHeHus daiiia (puc 1.8.).
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=| Beaepure Tun daina (Mo pacwmpexno)
Tun $aina Paciuvpenng m
Mo pacluMpernmo -
@ain GIMP XCF wcf
AutoDesk FLIC animation fli,flg
bzip archive xcf bz bz xcfbz?
Encapsulated PostScript eps
Flexible Image Transport System fit fits
GIF image gif

Lnpaska .. CoXpaHnTL OTMeHnT

Puc. 1.8. 3amanue Tumna n3o0paxeHus

[Ipn coxpaHeHHM W300paXEHUSI B HEKOTOpbIe (OpMAThl, MOTYT TOSBISATHCS
JOTIOJTHUTEJIbHBIE OKHA IS 3aJaHus TapaMeTpoB nzoopaxkenus. Ormerum popmat JPG, npu
COXPaHEHUHU B KOTOPOM MOKHO 3a/1aBaTh KaueCTBO M300pakeHUs. UeM BhIlIe OyIeT 3a/1aHo
KauecTBO, TeM OoJbIIUM pa3mep OyAeT y daiina, XpaHsmero n300pakeHue.

Pucosanue. Kuctu

WNHcTpyMeHTHI pricoBaHuUs IIpeICTaBlIeHbI Ha puc. 1.9.

SE/Zf)o casrE o

Puc. 1.9. UHCTpYyMEHTBI pricOBaHUs

@

T.jx

Uuctpymentst  3amuBka, Kapangam, Kwucts, Jlactuk, Aosporpad, Ilepo,
Pa3mbiBanue/peskocts, [lanen, Ocsernenue/3aremMuenue. Pabora ¢ 3TUMU MHCTpyMEHTaMHU
OTpakeHa B UX Ha3BaHUU. {1 MPOCTBIX IEHCTBUI NMPUMEHEHUE NAHHBIX NHCTPYMEHTOB HE
IIPENICTABIISIET CIOKHOCTH.

[Tpu BeIOOpE MH000TO0 MHCTPYMEHTA BHU3Y MaHEIU HHCTPYMEHTOB OTOOpPa)XaroTcsl €ro
napameTpsl (puc. 1.1 O6macTs 2).

OCHOBHBIM MHCTPYMEHTOM pHUCOBaHHUS sBIseTCS KUCTh. llpum BbIOOpE KHCTH
ycTaHaBIuBaeTcs PeskuM, KOTOPBIN N0 YMOJIYaHUIO CTOMT B 3HaueHHMH HopmajbHbIH. OTO
IMO3BOJIACT pUCOBATH JIMHUHA OHpe}IeJ'IéHHBIM IIBETOM. Bce ocranpHbIC PEXKUMBI ITPU HAHCCCHU U

IBETA YUYUTBIBAIOT TAKXKC LBCT q)OHa, TEM CaMbIM ITOJYYaCTCA CMCIICHUC IIBETOB.
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Kncte |

Pesin: | HopuaneHed

Henpozp: D 100.0 ,
KueTe: E\ Circle {15)
Macwrat: D 100 :

+| JMHIMMHKS KWCTH
|:| TUECHPOEEHHER GAMHS LWTPHXE
OposaHne

CreneHe: D 020

BzRTE LEET M= rpEEHEHTS
MpagreHT: D {:}
100 = px

FIRES

=]

Moerop: | TpeyroabHaR EQAHE E

B & @& o

Puc. 1.10. ITapameTps! kuctu

Jlanee ompenensieTcs Ha CKOJIbKO OyJeT HEMpO3payeH LBET HAHOCHMBIM KHCTBIO,
dhopma u pazmep kuctu. laTepecen Tot (hakT, 9To J1I000M BBIIETIEHHBIN 00BEKT, TOMEIIEHHBII
B Oydep oomena komanoi [lpaBka — KonupoBath, oToOpakaeTcsi B CIUCKE JTOCTYITHBIX
¢bopM KHCTEl 1 MOKET OBITh UCIIOJIb30BaH KaK KUCTb.

Hwxe MOXHO 3a/1aTh PsiJi MapaMeTPOB MO3BOJISIOMIMX JOOUTHCS pslia CHelHalbHbIX
a¢dexToB ans KUCTH. [ 1aBHOE He 3a0bITh BHIOpaTh LIBET, KOTOPHIM OyneM pucosatb. s

BbIOOpA LIBETA HA MMAHEU UHCTPYMEHTOB CYILIECTBYIOT CIleLMaIbHbIe 3JIeMeHThI (puc. 1.11).

Puc. 1.11. DnemenT BbIOOpa IIBETOB

Jns BBIOOpA 11BETA KUCTH, KapaH 1aa, 3aIMBKHA UCIIOIb3yeTcs oomacTh 1 Ha puc. 1.11.
Jlns BbiOOpa 1Bera (QoHa, IBeTa JacTHKa HcHoib3yerca oOiacte 2. O6e obmactu
WCTIONIBL3YIOTCS JIJIS 3aJaHus TpajgueHTa. [ pagueHT 3To MIaBHBINA Mepexo OT OJHOTO IBETa K
Apyromy. DJIeMEHT 3 UCHOIb3YETCs I 33aHNUs LIBETOB MO0 YMOJYaHUIO: YEPHOTO-OCHOBHOTO
u Oenoro-uBeT GoHa. DIEMEHT 4 UCHOJIb3YWTE IJIi TOTO, 4TO ObI TIOMEHSTH IBET (hOHA C

OCHOBHBIM IIBETOM.
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ITpu Haxxatuu Ha obnacth 1 uium 2 (puc. 1.11) oTKpBIBaeTCS JOMOTHUTEIbHAS TTAHEIb

U1t BeIOOpa mBeTa (puc 1.12.).

& Vzmennts yser NEpESHErD NAaHa |E|
El @ H =
el VA )t B o

© 5 I | .

v 0 .

. . =

o 0 =

O ¢ . O =

o FTMLpesmen: 000000

Sy —— 1L L I
Mpecwi: | (N | |

I CBpocute l[ 8] 4 ll OTmeHnTE ]

Puc. 1.12. I1anens ansa BeiOOpa 1iBeta

OtMeHa neicTBUi

[Toutu Bce, uTO AenmaeTcs ¢ U300paKEHHEM, MOXKET OBITh OTMEHEHO. Bbl MokeTe
OTMEHUTH TOCJeIHee JeiCTBUE, BBIOpaB B MeHIO n3obOpaxeHus [IpaBka — OTMeHUTH, HO
3Ta orepaIys MPUMEHSIETCS TaK 4acTo, YTO BaM JIyUIlle 3alIOMHHUTH codeTanue kiapuir Ctrl+Z.

Cama oTMEHa Takke MOXeT ObITh oTMeHeHa. [locrme oTMeHBI AeicTBUS BBl MOXKETE
BEpHYTh €ro, BBIOpaB B MeHIO wu3o0pakeHuss mnyHKT [IpaBka —IloBTopuTh UMM C
WCIIONBb30BaHUEeM KiaBuiu OwicTporo aoctyna Ctrl+Y. Yacto 3TO mone3Ho mpu OIEHKE
s dexra kakoro-Mbo ASHCTBUS, C TOMOIILI0 €T0 HEOJHOKPATHOW OTMEHBI M TIOBTOPA.

Ecnu BBl wacTto wucmonb3yere OTMEHY M BO3BpAaT Ha MHOKECTBO IIaroB 3a pas,
BO3MOXXHO Oyzmer Oomee ymob6Ho pabotath ¢ auanoroM Mcropum aeiicTBuii —
MIPUKPETUIAEMOM MTAHEITBI0, KOTOPast TOKA3bIBACT HEOOIBIINE ICKU3BI KAKIOW TOYKH B UCTOPUHU

OTMCHBI, ITO3BOJISAA BaM IIEPEMCIIATECA Ha3aad WM BICPEA K TOUKE, 11O KOTOpOI\/’I BbI HICIIKACTC

(puc. 1.13).

106



Cnow, Kanansl, KoHTypel, OTMEHWTE @
ElEes HmEHK-1 |E| AETO
=
&
McTopHA gercTEd =
= .
; _._,":_'-’ KueTe
S =
'.-‘;_," f_‘-"“_': KucTe
i
T s B T
Rl Kncte
1 ~

Puc. 1.13. [Tanens «Mcropust nefcTBuii»

3agaHue Ha IPAKTHUUECKOE 3aHATHE

1. 3anycture GIMP.

2. Cozpnaiite nzodpaxenue pasmepom 640x480 nuxceneit ¢ paspemenuem 72 dpi. [Ipu
3TOM HCTOJIb3YWTE IBETOBYIO Moieb RGB.

3. Ucnonp3yst pa3iaruHble HHCTPYMEHTHI PUCOBAHHUS, CO3/1aliTe N300pakeHue, Kak 3To
onmucaHo B pasfene «XojA BBIIOJHEHHMs 3adaHus». Pa3mectute Ha U300pakeHUH
XYJI0’KECTBEHHO O(OPMIIEHHBIN TEKCT.

4. TlomyyeHHOE H300paKEHHME COXpaHUTE B pa3nuuHbX (opmarax: xcf, bmp, tif
(ucnone3yst LZW kommpeccuio), png, gif, gif ¢ rpagauusmu ceporo 1era, jpg (¢ pa3nnyHoi
creneHblo cxarus: 90, 60, 40), cocTaBbTe TabIMILy ¢ yKa3aHHEM Tuna ¢aiisia, CTeTeHu CxKaTus
U €ro pasmepa.

5. Co3pmaiiTe oTueT B TeKCTOBOM penaktope MS Word BcTaBbTe B OTUET M300paKeHUS

U3 MTOJIYUYCHHOT' O (pafma H 3alTMIIUTC ITOCJIC KAXKIOI0 PasMEp MOJITy4YCHHOT'O (I)al?ma.
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XO,I[ BBITIOJIHCHU A 3aJaHUA

33[[31-[1/[61 HapucoBaThb ACPCBO.

1. Co3znarb HOBOE n3o0pakenue ¢ paspemiearnem 1600x1200px.

2. C noMoIbI0 HHCTPYMEHTA Diunmuieckoe gvbloeieHue co3aaeM MOSHKY.

3. 3anuTh CBCpPXY BHHU3 HHCTPYMCHTOM

I'paouenm co ctangapTHeIMU HacTpoiikamu. L[BeT 3anuBku afff39 u

00b900.
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4. Co3maeM HOBBII cioil.Beiaensem

CMEXHBIE 00JacTh. L..%

afffe9, 00b9e9

3anuBaeM cloil HHCTpyMEHTOM [ paduenm. 1[Bera 3anmmuBKu

5. Co3naeM HOBBIM CIIOM M PUCYEM HA HEM DIUIUIIC, KOTOPBIM 3aJIMBAEM JKEITHIM

useroM - ffeb10. Dto Oyner conHie.
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6. Omnpenensem KOHTYD CTBOJIA C

noMoIb CBOOOIHOTO BHIAEIIEHUS. ®

[omyuyeHHBII KOHTYp 3aJTMBaeM IpaueHTOM KopuuHeBoro orrenka. d5af00, 7c¢6600.

7. C mnomompl WHCTPYMEHTa Oniunmuyeckoe 6vi0eieHue CO3JaeM KPOHY.

Co3maeM HOBLIH €10, Ha

KOTOPOM 3aJIMBAEM TTOTy4eHHBIE (POPMBI.
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8. Jlyist HaHeceHMs IMCTBBI Ha KPOHY JIepeBa, BRIOMpaeM UHCTpyMeHT Kucmob

— Vine ¢ pasmepom ot 100-130.

CO3I[3.HPI$I XYAOXKCECTBCHHO OQ)OpMHCHHOI‘O TCKCTa

3amanue: co31aTh OTHEHHBIA TEKCT.

1. Co3paiiTe HOBBIM Mpo3payHblil CI0M M300pakeHus. Hamuinem TekcT mo0bIM

OBCTOM.

2. OO0BEIUHUM 3TH JBA CJOA.
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Cnow - TpaguenTal

=
P =
i .“'q‘. —
Pestin: OBEsHEM EI
HenpozpasHocTe 100.0{ —
Baok: ‘ :$
s b npeueer

> El-

[TpaBoii KHOIKOM MBI KJIMKHEM IO CJIOI0 C TEKCTOM M BbloepeM (ObOwvedunumsv c
npeovLOYUUM.

3. Jns coznanus a¢dexra orus, BBIOUpaeM HHCTPYMEHT //aniey U pacTylIeBbIBAEM
HaAIIUCh.
4, Cgectu n3o0paxkeHue.

U [0 JAHHOMY CJIOI0,

u Haxxatb Ceecmu M306pa9fC€HM€.

S. Beimonauts [Jeem - Tonuposanue v BBICTABUTh TaPAMETPBI
' B

& Tonvposatue &J
% ToHupoBaHue nzobparkeHusn reveer

9/ ®ok-3 (Bez umennxcf) -

Mpodunn: EI 4+ @

Boibparb user
Tom: [} 25
HaceiwernHocTs: D 100
OCBELEHHOCT: [ 5B

V| iMpeasaputensHeiii npocmoTp:

Cnpaeka H Cbpocuts H OK H O1menuTs WI




6. Boimonuuts [Jsem - [[gemosoti bananc v yCTAHOBUTH 3HAYCHUS

-
o s & r- LiseTosoii GanaHc ES
:anpexqun yeeToBOro SanaHca @ Koppekuyna yeetoBoro GanaHca u ‘
#-3 (Bez muerinxch) ST s
Opoune B + O Opoduam: E| 4+ =
Buibepute nsmensembiii gnanason Bribepute n3meHAembli AManasoH
@ TeHn ) Tenm
) MonyTona @ MonyToHa
(7)) Cpernbie yacTm ) CeeTnble yacn
Koppexuws usetoBbix yposHed Koppekilna UEETOBbIX YPOEHEH
lonyBoii - [} Kpachew -1 : FonyGoii [} KpacHeiii | 35 :
MyprypHEeli [} 3enEHbII7|:-10 : MypnypHe D 3enenwiii | 20 :
KenTeili - D CuHnii ‘7-30 i HKenTeii D Cunnit |15 :
[goccrauoawrb ,u,uanaann] [EDCCTEHOHMT!: AvanasoH
CoXpaHWTE APKOCTE CoxpanuTs apkocTs
[#] MpeasapwrensHeii npocmoTp [¥] MpessapurensHeii npocmoTp
[ Cnpaeka ] [ CBpocute I l OK ] [ OTMEHWTE ] I Cnpaexa } [ Copocuts l [ oK ] [ Oxmennts
r- LigeToBoit Bananc i‘
Koppekuua uegetoporo 6anaHca reses
$on-3 {bes mmermnxc)
Npodumm: B + &
Bribepurte nsmensemblii juanazon
) TeHu
() MonyToHa
@ CeeTnble 4acTi
Koppekuua LEETOBBIX yPOEHEH
TonyGoii - D Kpacheii 142 f
MyprypHbIii - D 3eneHslii j-? :
Kentoiid D Curmid | -21 ‘:
[Eocnaﬂonnrh AWanasoH
[¥] Coxpanurs apkocte
MpessapurencHelil NpocMoTp
Cnpaeka H LChpocuTe ‘{ QK Jl OamenunTs
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JlabopatopHas pabdora 4. Pabora ¢ rpadudyeckuM peaakTOpoM

Gimp. ®oromonTaxx B Gimp.

Brigenenue odnacreit

Bbinenenne obnactu  ABISeTCd OJHUM M3 BaXHEHIIMX 3TanmoB paboThl €
n3zob6paxxenreM. C OMOIIBIO BBIJICIIEHUS 00JIACTH BBIJCISAIOT OOBEKTHI HA N300payKEHUH UTO
OBl WCIIONIb30BaTh WX B JalbHEHIIeM aisi (OTOMOHTaXa. BrliereHHbIe 007acTH MOXKHO
3aJMBaTh LIBETOM, TEKCTYypoil, rpaaueHToM. C BbIJeIEHHBIMU 001aCTAMU MOKHO IPOBOJIUTH
OT/EJbHYIO0 LIBETOKOPPEKIUIO U K HUM MOKHO NMPUMEHATh (GUIbTpbl. Brigenennas obnacth
OOBIYHO OTOOPAXKAETCS B BUJIE ITYHKTUPHOU PAMKH.

HeynuButenbHO, 4TO ans BbIIENeHUs o0JacTedl CymiecTBYyeT psiig NPUEMOB U

HUHCTpyMeHTOB (puc. 2.1).

Puc. 2.1. MHCTpyMEHTBI BBIIEICHHUS

WHCTpYMEHTHI BBIIEICHUS TPeIHa3HAUEHBI JUIs BRIACTICHHUS 00J1acTel akTUBHOTO CIIOS,
YTOOBI MOXHO OBLJIO PaboTaTh TOJBKO C HUMH, HE Tporas Bc€ ocraimbHOe. OJHAKO CIIOU U
paboTta ¢ HUMU OyayT pacCMOTPEHBI Jaliee.

[TpsMOyTobHOE U AIUTMIITHYECKOE BbIIEIEHUE

WHCTpYMEHTHI MPSAMOYTOIBHOE M DJUIAIITHYECKOE BBIJCIICHHE TO3BOJISIFOT BBIIEISTH
MPSIMOYTOJIBHBIE M AJUTUITHYECKHE 001aCTH COOTBETCTBEHHO. DTO CaMbIe MPOCTHIE, HO OYCHb
YaCTO UCIOIb3yEeMbIe THIIbI BBIACTICHHUS.

Jns toro uyto OBl BOCHOJB30BATHCS HHCTPYMEHTOM BhIIenuTe ero (puc 2.1.
WuctpymenT | mnm 2) Ha NaHETW MHCTPYMEHTOB W JlaJie€ BBIJCIUTE C ITOMOIIBIO0 MBIIIH
o0nacth Ha nzoOpakeHuu. Ilocae 3Toro BeineneHHas o0nacTe OyAeT 0TOOpa)kaThCsl B BUIE

MYHKTUPHOH pamkH (puc. 2.2.).
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Puc 2.2. Beinenennas 061acts

[Tocite aToro pazMep BBIACICHHOW 00JaCTH MOYKHO MEHSTH ISl TOTO UCTIOIB3YIOTCS
00JIacTH B yriiaxX BbIJelIeHUs. TaKke BhIICICHHYIO 00JIACTh MOYKHO CIIOKOIHO IMIEPEHOCHTD, HE
005ICh HCTIOPTUTH U300paKECHHE.

Bonee moapoOHO mapaMeTphl BBIACICHUS MOXHO 3aJaTh B CBOMCTBaX MHCTPYMEHTA

(puc. 2.3.).

MpAMOYrONBHOE BELILENEHHE (=

P-E‘H{PH:@r. [

P

b

|:| PacTylwesaTe KpaR

D ZaKpyTREHHEE YTAE

|:| PucoEaTe Mz UEHTRS

e ({CooTH. CTOpOH E

AxTHEHDE

322 =HE]

Pazmep: pa

MNozuuur P IZI

228 = |2z

D JETEMHMTE HEEE AEREHHDE

B&: HENPSENRKIL MK IEI

[ AETOCOKPIWEHHE EEAENEHMA

|:| Bo ecex choRx

Puc. 2.3. [Tapametpsl nuHCTpyMeHTa «IIpsIMOYTOIBHOE BBIICTICHHUEY
Kak Buaum, 4to yepe3 mapameTpbl MOXHO 33JaTh TOYHYIO MO3UILIMIO pPa3MEILECHUS

BBIACJICHHUA U TOYHLIC Pa3sMCphI. Ilocne 3alaHusA pa3MCpoOB, MOXXHO YCTAHOBHUTH IIapaMCTp
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«®Dukc.» O3Hadaromue (bl/IKCI/IpOBaTB, HarpuMep, COOTHOMICHUE CTOPOH. OTO MO3BOMIAET

JieNnaTh BIJICTICHUE, HAITPUMED, 110 pa3mepy neuyatu ¢portorpaduii 10:15 u 1.1m.

HaunbGonee BakHbIM IapamMeTpoM IIPU CIOXKHBIX BblAeleHusAx sapisercs Pexum(Puc.

Pesxy:| 3% r& D (s
2.4.).

Puc. 2.4. PesxuMbl BuIIeIeHUSI

[TepBbrii pexxuM Ha3bpIBaeTCa «3aMEHUTH TeKyIee Boiaenenue» (Puc. 2.4. knonka 1). B
TaKOM pEXHUME KaXK/J0€ BBIJCICHUM MPOUCXOAUT 3aHOBO, a MPEAbIAYIIEE BbIJACICHHUE
caumaetcs. OcTalbHBIC PEKUMBI YUYUTBHIBAIOT KAaKOE BBIICTICHHE OBLIO CAENIAHO JI0 3TOTO.
Bropoii pexum «Jlo0aBUTH B TeKyllee BBIICIEHUE» K YXKe CHCIaHHOMY BBIJICICHUIO
no0aBisieT HOBYIO oOsiacTh. [IpmdyemM MOXXHO HE BbIOMpaTh JAHHBIM PEKUM B CBOWCTBAX
MHCTPYMEHTA BBIICJICHUS a NPU BBIACICHUU yaepkuBarh KHomky Shift. Tperuii pexum
MO3BOJISIET BBIPE3aTh W3 CHAENAHHON 00JacTH Kakyro JuO0 4acTh. B 3TOM pexuMe MOKHO
pabotats yaepxuBas kHonky Ctrl. ITocienHuii peskum 1Mo3BoJIAET HAUTH MEpPeCeUCHUE.

KOM6I/IHI/Ipy10 PEXKUMBI U HHCTPYMCHTBI MOKHO CO3AdaThb BBIACIICHHYHO 0011aCcThb

JOCTaTOYHO CJI0XKHOM (popMBbl, Hanpumep, puc. 2.5.

—_————

.._
fm—————

Puc. 2.5. [Ipumep UCIOIB30BaHUS PEKUMOB BBIJICICHUS
Ha ocHoBe uCmonb30BaHUS 3TUX MPHUEMOB CO3JArOTCS O0JACTH BBIACNIEHUS IS
pa3Ho00Opa3HbIX TpapHuuecKX KHOMOK, pa3MelrnaemMbix Ha Web-caiitax. bonee moapo0OHo 3ty
nH(popMalKio MOXKHO HalTH B Internet HaOpaB MOMCKOBBIN 3aMPOC «YPOKU CO3JaHUSI KHOIIKU

B GIMP».

CBobosHoe BbIIeIeHNE U paboTa ¢ OBICTPOI MacKoii
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HNuctpyment CBodognoe Bbiaenenue (Puc. 2.1. Kuomnka 3) mo3BoiisieT BbLACHATH
cBoOoanbie obnactu (Puc. 2.6.) npu ynep:kaHuu jeBoW KHONMKHU MbIIIH. [Ipu ogHOKpaTHBIX

HaXaTuAX BbIACICHUC ITPOUCXOAUT C MTOMOIIBKO MHOI'OYT'OJIbHHUKA.

e e e

Puc. 2.6. [Ipumep BbIIENICHUS C TIOMOIIBIO HHCTPYMEHTa «CBOOOIHOE BBIICICHUE»

ITocne Takoro BBHIIENEHHS YacTO BO3HUKAET HEOOXOAMMOCTh KOPPEKUIUH 00IacTu
BBIJICJICHUS, YTO YJJOOHO CHeNaTh Mepeis B PEKUM OBICTPO MAaCKH HaXaB COBETYIOUIYIO
kHOTIKY (puc. 1.3 kHomnka 5) wnu coueranus Shift+Q. B atom pexxume BbiieneHHas 001acTh

OCTaeTcs IIBETHOM, a HE BhIIeTICHHAs oToOpaXkaeTcss KpacHbIM (puc. 2.7.).

Puc. 2.7. Pexxum ObIcTpoil Macku

118



B »sToM pexume Ui M3MEHEHHUs TPaHMIl BBIIEICHHON O00JIACTH HCHOJIB3YIOTCS
WHCTPYMEHTBl PHCOBAHUA: KHUCTh A JOOaBICHHs] K KpacHOW OO0JIacTH M JIACTUK IS
paciupeHusi 00JIACTH BBIICICHHUS.

Brixon u3 pexuma ObICTPON MaCKH OCYIIECTBIISIETCS. TAKKM e 00pa3oM Kak U BXO/I.

VYMHBIE HOKHUIIBI

HNHcTpyMeHT yMHBIE HOXKHUIBI (puc. 2.1. KHOMKa 6) UCMONb3yeTCs 7S BbIACICHUS
00BEKTOB 110 Kparo. [y 3Toro He0OX0JMMO PaCCTaBUTh PsAJ] OTIOPHBIX TOYEK MO Kpato 0ObeKTa
(puc. 2.8) u 3aMKHYTH JIMHUIO U INEIKHYTh BHYyTpu obOmactu. IIpu stom GIMP meiTaercs
CaMOCTOSITEJIbHO OIPEJENIUTh LBETOBbIE I'PaHMIBI. DTOT METOJ XOpoulo paboTaer, Korja
BbIJICJIIEMBI OOBEKT HE CIMBAETCS € JAPYIMMHU 1O 1Bery. OIHAKO 3aBepIIAOIIUM 3TaroM
BBIJICIICHUSI PEKOMEH/YETCsl HCIOJB30BaTh JOPaOOTKY OOJIACTH BBIIEICHUS B PEXHUME

OBICTPOI MacKH.

Puc. 2.8. Boiienenue ¢ HOMOIIbI0 YMHBIX HOXKHUIL

Beiienenue no ety

YacTo BO3HHKAEeT HEOOXOAUMOCTH BBIACICHHMS, Kakod JmO0 o00JacTH IHKCenei
MMOXOXKHX T10 IBETY. DTO HAPUMEP HEOOXOIUMO IS BBIJICICHHS 00BEKTOB Ha OJHOPOTHOM
¢done. B aTom ciyyae BbIensiOT (OH, a TOTOM HWHBEPTUPYIOT BbIJCICHHE (KOMAaHION W3
rJIaBHOTO  MeHIo Beinenienne — UnBepTupoBarb). Takum  0o0pa3oM,  OKa3bIBaeTcs
BBIJIEJIEHHBIM CaM OOBEKT.

st BBIZICNIEHUST TUKCEJIeH OJM3KMX TI0 IBETYy HCIONB3yeTCs TaK Has3bIBaeMast
BouiieOHast nanouka (puc. 2.1. kHonka 4). Tak ofuH IIeT40K Ha cuHel obsactu (puc. 2.9.)

MOKCT MPUBCCTHU K BBIACIICHHUIO, IOKA3aHHOMY Ha PUCYHKC 2.9.
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Puc. 2.9. Pesynbrar ucnons3oBanus «BosmeOHOH magoukm»

ITpu BBIOOpE TAaHHOTO MHCTPYMEHTA CaMbIM TJIaBHBIM mapameTpoM sisiercs Iopor,
KOTOPBIH ONpenesseT YyBCTBUTEIBHOCTh BBLAEIEHUS K IIBeTaM. Tak CHIDKEHHE Iopora o
3HadyeHus 4,0 B BbIIIE [TOKa3aHHOM MPUMEpPE MOXKET CYLIECTBEHHO COKPAaTUTh BbIAEISIEMYIO

obmacts (puc. 2.10).

Puc. 2.10. Pe3ynpTaT CHUKEHUS 3HAYCHUSI IOPOTA

n MocaeHee: CHSITHE BBIJICTICHUE MIPOUCXOUT pu
BoIOOpe Boinenenne — Cusith win Haxatuu Shift+Ctri+A.

Pabora co cnosmMu

Yno6Ho mpencrasnaTh uzobpaxkenue B GIMP kak mauky mpospauHsIx JnctoB: B

tepmuHosorun GIMP, kaxplii mpo3pauHblil JINCT HOCUT Ha3BaHME cioil. B mpuHnune, Her

120



OrpaHUYEHUIl Ha KOJIMYECTBO H300paXEHUIl B CIllO€: E€IMHCTBEHHOE OrPAaHUYEHHUE 3TO
KOJIMYECTBO JOCTYITHOM ITaMSATH B CUCTEME.

B GIMP rpanunsl cinosi HeoOs3aTeIbHO pPaBHBI T'PAHHUIIAM €r0  COJEPIKAILEro
nzobpaxkenus. Korma Bbl cozmaére TEKCT, K MpHUMEPY, KaKIbli TEKCTOBBIA DJIEMEHT
pacrioyiaraercst B CBOEM OTJEIIBHOM CJIO€, U CIIOH paBeH pa3Mmepy TekcTa, He Ooibiue. Taxoke
KOI'Zla Bbl CO31a€Te€ HOBBIN CJIOM C IIOMOIIBIO BBIPE3aHUS U BCTABKH, HOBBIN CIIOM CO3MAETCS
JOCTaTOYHOTO pa3Mepa JJisl pa3MEIIeHUs! BCTaBICHHOTO COAEPKUMOTro. B okHe n300paxenus
IPAHMIIBI TEKYIErO0 aKTUBHOT'O CJIOS ITOKA3aHbl YEPHO-KENTOU ITYHKTUPHOH JIMHUEH.

CrtpykTypa cnoéB B M300pakeHuu nokazaHa B nuanore "Cnou" (puc. 2.11).

Cnow, Kanansl, KoHTypel, OTMEHWTE @

Trsvell_l pPG-1 |Z| | AETO
E |f.f"w|

Cnow (=]

Pexcun:  HopuancHed
Henpozp: D 1000 %

JanepeTk: |:| 5::
<5 ﬁ 2006_0B_24 LimHwr 4JF
- B~

Puc. 2.11. nanor «Crnoun»

B nunanore «Ciom» MOKHO U3MEHSATH CIIEIYIOIINE CBOMCTBA BBIJICIEHHOTO CIIOS:

Henpospaunocts

[Tpo3padHOCTh CIIOST OTpEAeNsieTCs CTENEeHBI0 JOCTYIHBIX I[BETOB W3 HIDKHUX
oroOpakaeMbIX ci0€B cnucka. Hempo3paunocts onpeaensiercs auanazoHom ot 0 go 100, rae
0 o3Havaer mMONHYIO Tpo3payHocTh, W 100 O3HayaeT TOJHYIO HENPO3PaHOCTb.
Hemnpo3zpaunocts onpenensercs B nuanore Ciou (puc. 2.11., snement 2).

Bunumocts

Cy1iecTByeT BO3MOXXHOCTh BPEMEHHO HE OTOOpaXKaTh CIIOM 0€3 ero YHUUTOXXECHHUS, C

MIOMOUIBIO IIENYKa MO0 NMUKTOrpamme riasa (puc. 2.11, kHonka 3) B nuanore cio€B. JTo
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HA3bIBACTCS «IEPEKIIOYEHUEM BUIUMOCTU» clios. J[ias OonblIMHCTBA omepanuil Haj
M300paKeHNUEeM OTKJIIOYEHHE BUIUMOCTH PAaBHOCWIBHO OTCYTCTBHIO ciosi. Korma Bbl
pabotaete ¢ u300pakeHHEM, COJIEPKAIUM MHOKECTBO CIOEB C Pa3HOM MPO3PAYHOCTHIO, Hallle
BaM OYJIET MPOIIE TOTYYUTh JIyYITUH BUJ CI0S, HA KOTOPOM BBI B JaHHBI MOMEHT paboTaere
OTKJIFOUEHUEM BUAUMOCTH JIPYTUX CIOEB.

Pexum

Pexxum cnost (puc. 2.11. anemenT 1) onpenensercs crnoco0oM KOMOWHAITUU I[BETOB U3
TEKYILIETro U PacroyiOKEHHOTO HIKE CIIOS IS MPEACTABICHUS BUIUMOTO Pe3yJIbTata.

Pexumbl cost THOT/Ia Ha3bIBAIOTCS «PEKMMAMU CMEIIUBaHus». BpIO0Op pexuma ciios
W3MEHSIET BHEIIHUI BU] CTIOS MJIH MU300pa)KEHHS B 3aBUCUMOCTH OT HU3JIeXKaluX ciIoéB. Ecnu
€CTh TOJIBKO OJIUH CIIOM, TO PEXHUM CJIO0S HU Ha 4TO He BiuseT. [loaToMy MOMKHO OBITH O
KpaliHell Mepe /1Ba €J105, YTOObI UCII0JIb30BaTh PEKUMBI CIIOS.

Knonku BHU3Y auanora « Con» Mo3BOJISIFOT CO3/1aBaTh HOBBIE ciou (puc. 2.11. kHomka
4), I3MEHATH TOPSIJIOK ciienoBaHus cioeB (puc. 2.11. kHOMKHU 5,6), co3/1aBaTh KOIHUIO CIOS
(puc. 2.11 xHonKka 7), yaansaTh BblAeIeHHBbIN ciioi (puc. 2.11 kHomKa §).

OmuuM U3 TanoB POTOMOHTaXKa OOBIYHO SIBJISIETCS CO3/1aHKe HOBOTO cios (puc. 2.11
KkHOMKa 4) Ha H300pakeHWH, a 3aTeM BCTaBKAa BBIIETIEHHOrO OOBEKTa W3 JAPYroro
n3o0paxkeHus. s BCTaBKM MOXET HCIONB30BaThcsi Oydep oOMeHa u CTaHIApTHBIE
komaH 16l [IpaBka — Konmposats, [IpaBka — BeraButh. bonee moapodHo (GoToMoHTaN
PaccMOTPHM B CIEAYIOLIUX pa3/eax.

Tekcr B GIMP

Ha uzo0paxeHue mMoxkeT ObITh M00aBleH 000N TEKCT C MOMOIIBI0 MHCTPYMEHTA

«Tekcr» (puc. 2.12).

Puc. 2.12. UnctpymenT «Teker»

JloGaBieHne TeKCTa MPOUCXOAUT B CTIEIIMATBHBIN TEKCTOBBIH ciloi. 1 cam TekcT MokeT
OBITh OTPEJAKTUPOBAH B JATbHEWIIIEM C MOMOIIBI0 TOTO ke HMHCTpyMmeHTa «Tekct». [lpu
BbIOOpE MHCTPYMEHTAa MOKHO 3aJiaTh mapamerpsl mpudra (puc. 2.13.) takue xak: mpu@r,
pasmep, IBET.

[Tocne npuMeHeHUs MHCTPYMEHTA TEKCT MOSBISETCS CIIEHUANIbHBIN TUaJor Uil BBOAA

U peJaKTUPOBaHUS TeKcTa (puc. 2.14.).
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Pa3memienne Tekcra mo KOHTYpY M CO3[JaHME KOHTYPOB B JAaHHOM IIOCOOMU HE
paccMaTpuBarOTCS.

Tekcr (=)

LUl prach Times Mew Roman,
Pazmep: 93 : pa IZI

KUHTHHI

[[] AetouncTpyxTupoeaHme
CrazsKHEaHHE

o

Bmose:([]) [0 (5] [0
s |1

@ 00

00

ATF] [Tk

ATk

TeKcT NG KOHTYPY

Ko HTY [ M2 TEKLT2

Puc. 2.13. [TapameTpsl uHCTpyMeHTa «TekcT»

-

% Tekctoemit pegakTop GL. g
= & |

o
Otepeite OuncTute

[Mone ana Boga noboro TekcTa

[T Wcnonssoeate seiBpanHblii wpngt

[ Cnpaeka ] [ JaKPEITE

Puc. 2.14. lnanor njs BBOJA M peIaKTHPOBAHUSI TEKCTA

[IpeobpazoBanme N300pakeHUSI B CIIOE

Jlist mpeoOpa3oBaHust CI0S CYIIECTBYET Psii HHCTPYMEHTOB (puc. 2.15.).

e mr ad
[ 1 1 | [ | |

1 2 3 4 5 6 T 3

Puc. 2.15. UacTpymeHTHI TpeoOpa3oBaHmst
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HexoTopble n3 mpuBeAEHHBIX HHCTPYMEHTOB MOXHO NPHMEHHUTH KaK K OTJCIHLHOMY
BBIJICJICHHOMY CJIOIO, BBIJICJICHUIO MJIH B IIEJIOM K H300payKeHUIO.

OO0urme cBoicTBa MHCTPYMEHTOB MPE0Opa30BaHUs

[lepen wu3yyeHHEM HWHCTPYMEHTOB MPEOOpa3OBaHHUs 3aMETHM, 4YTO HEKOTOpHIE
napaMmeTphl JJIsl 9THX WHCTPYMEHTOB SIBISIIOTCS OOmMMH. Bo mepBBIX 3TO rpyrma KHOIOK

«IIpeobpazoBanue» (puc. 2.16.).

Npeobpaszosanne: -t P\

Puc. 2.16. I'pynmna kHOnok npeoOpa3oBaTh

[Tpu BEIOOpE IEPBOIT KHOTIKM HHCTPYMEHT padoTaeT HaJl akTUBHBIM ciioeM. Eciu B cioe
€CTb BBIJICIICHUE, TO BBIJIEIICHHAS YacTh N300pakeHus OyeT Tpanc(hopMUpOBaHa.

[Tpu BBIOOpE BTOPOH KHONKH WHCTPYMEHT pabOTaeT TONBKO Haj (HOpMOH caMoro
BBIJICJIEHUS, 2 HE N300paKEHUEM B TOM BBIJCIICHUM.

[Tpu BeIOOpE TpeThel KHONKKU MHCTPYMEHT pabOoTaeT TOJIBKO HaJl KOHTYPOM.

HHCTpYyMEHTHI TpeoOpa3oBaHUs

KpaTko paccMoTpuM Ha3HauY€HHE UHCTPYMEHTOB IIPE0Opa3OBaHus.

WNuctpyment «llepemenienne» (puc. 2.15 kHonka 1) Ciry>kKUT 17151 TepeHOCca aKTUBHOTO
CJI0$1, BBIJICJICHUS UM KOHTYPA.

Unctpyment «KanpupoBanue» (puc. 2.15 kHonka 3) cy uT A yiajaeHus oonacrei
C Kpas u300pakeHus Win ciiosl. Yale Bcero 3TOT MHCTPYMEHT MPUMEHSIETCS HE K CIIOK0, a B
LIEJIOM KO BCeMY H300pa’keHHIO, Iepe]] BBIBOJOM Ha NeudaTh JUIS 3aJaHus HY)KHBIX
COOTHOLIEHUH CTOpoH, Hampumep 10x15. Jlngs 3TOoro B mapaMerpax HWHCTPyMEHTa
YCTaHABJIMBAETCS rajoyka B MONOkKeHUH «DHUKC.», a B COOTBETCTBYIOIIEM CIHMCKE JOJIKHO
ObITh ycTaHoBNIEHO «COOTH. cTopon». [l oOpe3ku TOJIbKO TEKYIIEro CJIOs B MapaMmerpax
MHCTPYMEHTA YCTaHABJIMBAETCS TaJIOUKA B ONIUH « TOJIBKO TEKYIIUH CIIOM».

[Tockonbky mpu (OTOMOHTaXEe pasMepbl H300paKEHUH CHIBHO OTIWYAIOTCA
He00X0IUMMO MPOBECTH KOPPEKIIHIO MaciiTada OTAEIbHBIX 00BEKTOB HAXOASIINUXCS B Pa3HBIX
cinosix. st aToro npuMeHstoT HHCTpyMeHT «Macmtad» (puc. 2.15 xHomnka 5). I1pu BbiOOpe
3TOr0 MHCTPYMEHTa M INETYKEe Ha M300paKEHUM MOSBISAETCS JOMOJIHUTENbHBIM auaior

«Macmrab» (puc. 2.17).
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'ﬂ Macwrad

EFE] MacwTtab

BoraenenHmid cromn-6 (Travell | PG)

WwprHa: | 513 : @
BeicoTa: | 658 = B roukm pactpa IZI
E13 » 658 Touex pactpa
300 ppi
Cnpaeka ‘ l ChpocuTe J [ HameHNTE l l OTMEHWTE

Puc. 2.17. Inanor «Macnrra6y

Ecnu BO3HHMKaeT HEOOXOAMMOCTH COXPAaHEHWH MPOMOPHMN MPH MAaCIITAOMPOBAHUHU
HEO0OXOMMO Ha)KaTh Ha 3JIEMEHT B BUjE 1enouku (puc. 2.17. o6nacte 1), 4ro Ob1 OHA 0Opena
BUJI €IMHOTO Lienoro. Jlanee, mpuMeHss NepeTacKUBaHKUE 3a YTJIbl BBIIEICHHOTO O0ObEKTa Ha
ciioe, MPOU3BOJAUTCS MacliTabupoBaHue. OKOHYATEIbHO MPEOOpa3oBaHUE MOATBEPKIAECTCS
HaxatueM KHONKH «3MeHuTh» B muanore Macimrad. [1oqo0HbIe quaiory MOSBISIOTCS U TIPU
JIpYTUX IpeoOpa3oBaHUsIX.

Uuctpyment «Bpamenue» (puc. 2.15 xHomka 4) CAyKUT IJs MOBOPOTa aKTHUBHOTO
ClOsl, BBIACNEHUS WIM KOHTypa. llpM akTUBHOM HWHCTPYMEHTE IIOBOPOT MOXET
OCYIIECTBIIATBCS KaK C IIOMOIIBIO MBIIIM, TaK W 4Yepe3 COOTBETCTBYIOUIMI Juanor
«Bpamenue».

Crnenytromue nHCTpyMeHTHl «VckpuBnenue» (puc. 2.15 kHomka 6), ciyxXamui as
ckoca n3obpaxenus, «[lepcnextuBa» (puc. 2.15 kHonka 7), «3epkano» (puc. 2.15 kHomnka 8)
BBITIOJIHSIIOT COOTBETCTBYIOIIME MPe0Opa3oBaHusl aHAJOTUYHBIM 00pa3oM. OHH MOTYT OBITH
WCIOJIb30BaHBI ISl TIOCTPOCHHS MEPCIEKTUBHON TEHU BBIAEICHHOTO OOBEKTa CIEAYIOIIUM
obpazom. CHauana cioi AyOIUpyrOT ¢ TOMOIIBIO KHOTIKY Ha MaHenu ciou (puc. 2.11. kHomka

7) 1 moTy4aroT aBe Konuu oobekTa (puc. 2.18.).
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Puc. 2.18. N300pakeHust ¢ AByMs KOIUAMHU 00bEKTa
Hanee wucnonszyem  uHCTpyMeHThl  «llepcnekruBa», «MckpuBnenue»  mnpu

HEOOXOMMOCTH «3epKajio» OJMH CJION TpaHC(HOPMHUPYEM U MOJTydaeM Cleayromiee:

Puc. 2.19. Ilpumep ucrnonb30BaHUs MHCTPYMEHTOB ITpeoOpa3oBaHus

Boigenum 00bekT B mpeoOpazoBaHHOM ciioe. [l 3TOro MOKHO HCIOJIB30BATh
BOJILIEOHYIO TMajO4yKy BBIAENUB CHayasa (OH, a 3aTeM WHBEPTUPOBAB BbIIEIICHUE
BbIOpaB Beinesienne — UHBepTHpOBaTh. [locie 3TOro 3aabeM BbIACICHUE YEPHBIM IIBETOM,

HCIOJIb3YKO HHCTPYMCHT «IInockas 3aauBKa» C YCTAHOBJICHHBIM TTapaMCTpOM «Bce
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BbIIEIIEHHE 0O ¢ HaxkaTol KHomkoi Shift. /lamee ocraeTcst mepeMecTHTh CIIOMH € ITOMOIIIBIO

HHCTPYMCHTA <<HepeMemeHHe>> N YCTaHOBUTD €0 MPO3PAavYHOCTDh U MOJTYUYUM:

Puc. 2.20. Pe3ynprat paboThl ¢ KonueH cios

doromMoHTax

Bce cBeneHbs u1s BBITOTHEHUS (POTOMOHTAXKA YK€ M3JI0’KEHBI BBIIIIE, IIPUBE/IEM JIUIIb
OO0IIyIO cXeMy BBITIOJTHEHHUs IeicTBUI. Ha mepBom sTame ocymecTBIsieTcs moa00p HCXOIHBIX
nzobpaxkeHnit u otkpeitie ux B GIMP. [lanmee ¢ mHOMOILIbIO pa3inUYHBIX NPUEMOB U
MHCTPYMEHTOB IIPOMCXOJIUT BbIIEJICHNE 00bEKTOB M KONMpPOBaHUE UX B Oydep oOMeHa mpu
BbIOOpe KomaH bl [IpaBka — Konupoats, 6o Haxaruu Ctrl+C. ITocne saToro nepexoanm
K (h)OHOBOMY M300paXKEHHUIO M BBINIOJIHSAEM BCTaBKY oOBbekTa (komanna [IpaBka — BcraButh
6o Haxatue Ctrl+V). O0bekT B TAKOM Cilyyae BCTABIISETCS Kak IUIABAIOIIEe BBIICICHUE U
Jydlle BCEro cpa3y CO3[aTh JJI HEro HOBBIM ClIOM HakaB Ha mnaHenu «Clom» KHOIKY
«Co3znate HOBBIN cioi» (puc. 2.11. kHomka 4). [locnme 3TOro MCHoOIB3YIOTCS UHCTPYMEHTHI
npeoOpa3oBanus: «Macmrad», «Ilepememenue» u T.1., yCTaHaBIMBAIOTCS PEXUMBI CII0S U
IIPO3PavyHOCTb.

OnucanHble AEUCTBUS MOBTOPSIIOTCS U Il APYTUX OOBEKTOB C IPYTHX U300paKEHUH.
ITpu HEeoOXxoaMMOCTH MEHSAETCS MOPSJIOK CIeI0BaHUA CI0eB ¢ naHeau «Cion» ¢ MOMOILBIO
COOTBETCTBYIOIIMX KHOMOK (puc. 2.11. kHOMKH 5,6).

Jnist Toro yto 6B MHGOPMAILIKA O CIIOSIX HE OblUIa yTepsiHa, MOTYyYEeHHOE N300paXKeHne

pekoMenayeTcs coxpansath B popmare GIMP — xcf.

3amanwue mo JabopaTopHOi padboTe
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1. ITonbepute 3-4 ucxoaHblx n300pakeHui. JoOaBbTe HaWJCHHBIC M300paXKEHUS B
OTYeT 10 JIabopaToOpHOi padoTe.

2. Bemonnute poToMOHTaX. Pe3ynpTar cOXpaHuTe B OTYET.

3. lo6aBbTe TeHH OT OOBEKTOB KaK OMUCAHO BhIIE. Pe3ynpTar 3T0ro0 3Tana 100aBsTe
B OTUYET.

4. ToGaBbTe TekcTOBBIC HaAMUCU. [lomyueHHOE N300paxeHe BCTaBbTE B OTUET.

5. CoxpanuTte nomyueHHsIi daiin B hpopmare xcf.
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JlaGopatopHasi pabota 5 Pabora ¢ rpaduueckuM peaakTopom

Gimp. O0paboTKa pacTPOBBIX N300paKECHUM

Koppeknus nieta

Jnsa xoppexkuuu usera B GIMP cymectByer psin nHCTpyMeHTOB B MeHI0 «L{Be» (Puc.
3.1).

WHecrpymenTtel  Quaetpel

LleeToBoM BanaHc..,
ToH-HackILWEHHOCTE..
Q’f ToHWpoBAHKE..,

|: ApkocTe-KonTpacT..
@ Mopor.

YposHw...

Epvebie..,

Nocrepuzaymna..,
E DBeECUBEYMBAHKE. .

Puc. 3.1. MHCTpyMEHTBI AJI11 KOPPEKLIUHU 1IBETA

I/IHCTPYMGHTI)I MOXXHO HMCIIOJIB30BaTh JIJII AKTHBHOTO CJIOSA WKW JJId YyYacTKa

BBIJICJICHUSI.

IIBeToBOI OanaHc

[TepBoiii nHCTpYMEHT «IlIBeTOBOIl GanmaHC» MO3BOJSET PEryIMpPOBaTH COOTHOIICHHE
ocHoBHBIX 11BeTOB M3 RGB m CMY wmogeneir. MHCTpyMeHT Hambosiee TOJE€3€H ISt
WCTIpaBJIEHUs I[BETOB, MpeoOmanarommx Ha mudpoBeix doTorpadusx. Perymupoka
MPOUCXOIUT OO AJI CBETJIBIX yYacTKOB M300pakeHHsl, 100 7S MOJTYTOHOB, JUOO IS

TEHEH ¢ MOMOIIBIO CHEHATBLHOTO auaiora (puc. 3.2.).
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@ Lleetoeoit BanaHc

3
Koppekuua ueetoeoro 6anaHca

Betaenennni cnoi-2 (Bez HueHk)

Opodnnam: IZ| + &
Buibepure nsmenaemMbli LManasoH
Tenu
@ MonyTona
CBET/bIE YaCTH

Koppexkuuna uEeTOBbIX YpOEHER

TonyBoi D KpacHeid |0 =
MypnypHeii D 3enenewi 0 =
HKentoii D CuHmii |0 =

|EOCCTEHUBMTb AWanasoH

V| CoxpanuTe apkocTs

| MpesgapuTenbHBIR NpocMoTR

| Cnpaeka || ChpocuTe || QK || CTmeHuTs |

Puc. 3.2. lnanor s KOppeKTUPOBKU LIBETOBOTO OajaHca

Koppeknus ToHa, OCBEIIEHHOCTH, HACHIIICHHOCTH

Crnenyromuil MHCTPYMEHT II03BOJISIET M3MEHSAET 3HAYEHHs TOHA, HACBHIIEHHOCTH U
SPKOCTU BBIOPAHHOI'O IIBETOBOIO JMANla30HA B aKTMBHOM CJIO€ WJIM BBIJEJICHUU C ITOMOIIBIO
crienuanpHoro auanora (puc. 3.3.).

Ton no3Bossier oTIMYaTh MEXAYy co00il ocHOBHBIE 1IBeTa B Mojenu HSV: kpacHblid,
3€JIeHbIH, CHHUH, T0JTy00M, MaTMHOBBIN (ITypITypHBIi), JKENTHIN.

B Teopum 1BeTa HACBIIMIEHHOCTHL — O3TO MHTEHCHUBHOCTb OINPEAEIEHHOTO TOHA.
MoXHO cCKa3aTh, YTO HACBIIIEHHOCTh 3TO XapaKTEPUCTHKA IBETA, OINpEACIAIoNias €ro
yucToTy. HachlleHHbli [IBET MOYKHO Ha3BaTh COUYHBIM, ITyOOKHMM, MEHEE HACHIIICHHBIH —
NPUMITYIIEHHBIM, TPUOIMKEHHBIM K cepoMy. Takke HachIIEHHOCTh MO3BOJSET OTIMYATh
KPAaCHBIN IIBET OT PO30BOr0, 3€JIEHBII OT CBETIIO-3€IEHOIO0 U T. 1.

[TomHOCTEIO HEHACHIIIEHHBIM 1BET OyJIeT OTTEHKOM ceporo. HackimeHHoCTh
(saturation) — oxHa U3 TPEX KOOPAMHAT B I[BETOBBIX MpocTpaHcTBax moaeneir HSL u HSV.

TepmuH «ocBemeHHOCTH (0T aHri. lightness) B GIMP nepeBenieH Ha pyCCKuil SI3bIK HE
COBCEM KOppEeKTHO. B pycckoM s3bIke B TEOPHUM IIBETa HCIOJIB3YIOT OOBIYHO
TEpMUH cBeT/10Ta. CBET/I0Ta — OJHa M3 OCHOBHBIX XapaKTEpUCTUK LBETa HapsALy C
HACBILIEHHOCThI0O U TOHOM CBeTyIoTa 3TO CyOBEKTHBHAsl APKOCTh ydacTKa H300pakeHus,
MO3BOJIAIONIAs OTJIMYaTh, HAallpUMEpP, CEpPbId LIBET OT YepHOro, a Oenblii oT ceporo. s
MIOJTHOTO TIOHUMAaHHUS 3TUX XapaKTEPUCTHK LBETAa PEKOMEHAYETCs OOpaTUTCs K JIEKIMH IO

OCHOBaM KOMIIBIOTepHOM Tpaduku 1 11BeToBbIM Moaensim HSV u HSL.
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@TDH—Hact-lu.I,EHHDCTb [E2 |

Koppekyua ToHa, ocBeleHHOCTH, HACLILEeHHOCTH

BoTaEneHHEE choi-2 [Bes MueHH)

Opodguanm: |Z| + &

BribepuTe ocHOBHOM LIBET ANA M3MEHEHMA

—
R
v ouNE
o3
He

5 6

MepekpeTne: D 0 =

Hzmenenne BnibpalHoro LBeTa

Tow: D 0 =
JcBELEHHOCTE: D 0 =
HackilweHHoCTE: D 0 :

[ BocctaHoenTe HBET]

MpeseapuTensHEId NpoCMOTR

l Cnpaska ] ’ LChpocuTh ” oK ” OTMEHNTE ]

Puc. 3.3. luanor KoppeKIuu TOHA, OCBEIIEHHOCTH, HACHIIIICHHOCTH

TonupoBanue

HNuctpymenT «ToHMpOBaHHME», TaK K€ MOYKHO HCIOJB30BaTh IJI1 W3MEHEHUs TOHA,
OCBEIIEHHOCTH M HACBHIIIEHHOCTH 4yepe3 crenuanbHblii auaior (puc. 3.4.). Ho B otimume ot
MPEeABIIYIIEr0 WHCTPYMEHTa, TOHUPOBAHUE MPUMEHSETCSA I M300pPKEHUM B Tpajariusx
CCporo mBE€Ta ajid MOJYYECHHS LHBETHOCTU U MOXKET OBITh HCIOJB30BAHO AJig mepeBoJia
n3o0pakeHust B cenuio (ayoroH). Mcmonb3oBaHWEe MHCTPYMEHTOB BBIAEICHUS OTAEIBbHBIX
o0JacTeil 1 TOHUPOBAHMSI MTO3BOJIAIOT YepHO-0eiyto hoTorpaduro (M1300paxkeHne B rpajausix
Ceporo IBera) nepeBecTu B IBET. Takxke A pacKpalluBaHUsS YEpHO OEJBIX M300paKeHUI

MOXHO HCIIOIb30BaTh KoMaHay LiBer — OxkpammuBanue.
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@TnHmanaHme

.?.
W ToHupoeaHue nzobpaxeHna

BrraEReHHEIA CAoH-Z (BEz WMEHHM)

Opodunn |z| + @
Bribpate ueer

—
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Ton:

HacbiweHHo cTh:

¥

@ @] (@)
=
4|k

CcBELEHHDCTE:

V| MNpegeapuTensHeIf NpocMoTp

| Cnpaeka || ChpocuTe || oK || CrmeHnTe

Puc. 3.4. JInanor «TonupoBanue»

SIpKOCTb U KOHTpAcT

JloCcTaTo4HO TPOCTO HM3MEHSETCS SPKOCTh M KOHTPACTHOCTH HW300paXKEHHS WIIN
BBIJICJICHUS TIPU MCIIOJIb30BAaHUH HHCTPYMEHTA. «SIPKOCTh-KOHTPACT».

SIpKocTb 1 KOHTPACT SBJISIOTCS CyOBEKTUBHBIMU XapaKTEPUCTUKAMU H300pakeHUs,
BOCIIPUHMMAEMBIMHU YEJIOBEKOM.

SpkocThb npeacTaBisgeT coO0M XapaKTEPUCTHKY, ONPEIENSIONIYI0 TO, Ha CKOJIBKO
CHJIBHO IIB€Ta NMHUKCeNel oTiandaroTcs oT yépHoro 1Beta. Hampumep, eciu oundpoBaHHas
¢dororpadus caenaHa B COJHEUHYIO MOTOy, TO €€ APKOCTh OyneT 3HauuTenabHol. C apyroi
CTOPOHBI, eciu (hoTorpadus cienaHa BEYEpOM WK HOUBIO, TO €€ IPKOCTb OyJIeT HeBEJINKa.

KouTtpact npencrasnsieT co00il XapaKTEPUCTUKY TOTO, HACKOJIBKO OOJBIION pa3zdopoc
UMEIOT IIBeTa NuKceiaed m3zoOpaxeHus. Yem Oonbuimii pazdOpoc MMEIOT 3HAYEHHs LBETOB
NUKceseH, TeM OOJBIINN KOHTPAcT UMEET U300pakeHue.

I'ucrorpamma n3obpaxeHus

Heckonrsko () (1% {011170'¢ KOMaH/ B MEHIO «BeT»
UCIOJIb3YIOT THCTOTPaMMYy H300pakeHus (ypoOBHH) KaKk OCHOBHOW MIIM JOMOJIHUTENbHBIN
uHCTpyMeHT. I'merorpamma (B potorpaduu) — 310 rpaduk pacnpenenceHus IMOJTyTOHOB
n300pakeHus], B KOTOPOM 10 TOPU30HTAIBHOM OCH NpencTaBiieHa SIpKOCTh, a M0 BEPTUKAIH
— OTHOCHUTEJIBHOE YHCIIO MMUKCENIOB C IaHHBIM 3HaueHueM sipkoctu (puc. 3.5.). ['ucrorpamma
M300paKe€HUs MO3BOJISIET OLIEHUTh KOJIMYECTBO M pa3HOOOpa3sue OTTEHKOB M300pa)KeHus, a

TaKXke OO yPOBEHb SIPKOCTH U300pakeHUsI.
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Puc. 3.5. [Ipumep rucrorpammel

Haubosiee npocto nmocTpoeHue rucTorpaMmbl MOXKHO HOSCHUTH JUIsl U300pakeHus B
rpajanus ceporo 1pera. B aToMm ciydae, rucrorpaMmMa mpeacTaBisieT coOOOr quarpaMmy, rie
10 TOPU30HTAILHOM IIKAJIe OTKJIAIBIBAIOTCS rpagauu ceporo ot 0 (4epHbIit) 10 255 (O6emnbiit),
a 110 BEPTUKAJIBHON - KOJIMYECTBO TOYEK COOTBETCTBYIOIIEH Ipajaliui B ’TOM U300paKeHHUH.
YewM BbilIe cTO0EL, TeM OOJIbIIE TOYEK COOTBETCTBYIOIIEIO OTTEHKA CEPOT0 COMEPIKUTCS B
dotorpadun.

Tak rucrorpaMma, MpUBEJCHHAs Ha pHUC. 3.5., 0TOOpakaeT KOJWYECTBO MHUKCENIEH

oIpeIeIEHHOr0 TOHA ISt puc. 3.6.

B0 *bes umenn-15.0 (RGB, 1 cnoii) 396x239 - GIMP o ||&@ | = |
Qaﬁn _Qpamca Bmenen!e Bua M.:.oﬁpa_;xeﬂue Cnoii  Leer thrpyuerrr_bl ®un

~

”"B'>llllolllllllllIlmllllllll-Im|l|l|‘|l‘|3m|1|||‘|.-lém|l§:§{
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[pxw ” lm%BBdasnennblﬁ cnoi (2,5 MB)

Puc. 3.6. IIpumep u3o0paxkeHus A MOCTPOCHUS TUCTOIPAMMBbI
[Ipu BeIOOpE MHCTPYMEHTA «YPOBHM» U 3aJlaHMH MapaMETPOB, KaK MOKAa3aHO HA PUC.

3.7. (6eryHku cmpaBa cleBa CIBHUHYTBI K CEpEIWHE), pachupeneisieM 3HAuYCHUE
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MHTCHCUBHOCTEH PAaBHOMEPHO IO BCEH 00JacTH Trpajaluii ceporo IBeTa. DTUM CaMbIM
MOBBIIIAEM KOHTPACTHOCTh M300pakeHus (puc. 3.8.).

B HEKOTOPHIX CiTy4asix, OMHCAHHBIN METO]| MO3BOJIACT YIYYIIUTh M300paKeHUE, a B
HEKOTOPBIX HA00OPOT YMEHBIIUTD XYA0KECTBEHHYIO IIEHHOCTb N300payKeHHS.

['ucrorpamma Jisi IBETHOTO M300paKEHUS CTPOUTCS IO SIPKOCTH, JIMOO MO KAKIOMY
OTZIEJIbHOMY KaHally /Il OCHOBHBIX LIB€TOB 1IBeTOBOM Mozenu. Hanpumep, st RGB Monenu
TECTOrpaMMa MOXET OBITh MOCTpOeHa [Tl TpeX kaHanoB R, G u B cooTBeTcTBEHHO.

Ypoenn Ha Exoge

Ale o 100 zn? =

Ypoenu na ecixoge

— !

Puc. 3.7. 3meHeHnue rucrorpaMmmsl

B9 *bes umenn-15.0 (RGB, 1 cnoit) 396x239 — GIMP o || @ | =
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Puc. 3.8. M300paxeHune ¢ MOBBIIIEHHOW KOHTPACTHOCTHIO
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Koppek1iys IBETOBBIX KPUBBIX

BTOpBIM 3HAYUMBIM AJIEMEHTOM TIOCIIE TUCTOTPaMMBbI SBISIOTCS « KpuBBI€», KOTOPBIC
MO3BOJISIFOT YIPABIATH (DYHKIIMEH IPKOCTH U KOHTPACTHOCTH.

PaccMoTpuM QyHKIMIO ISl yIIpaBICHUS SPKOCTBIO M KOHTPACTHOCTBIO, OOJIACTHIO
ONpeCIICHUS U 3HAUCHU N KOTOPOU SIBJIAIOTCA 3HAUYCHUS LIBETOBBIX KOMIOHEHT B Mozenu RGB.
ApryMeHTOM (yHKIIUHU SBJISETCS BET MUKCENS UCXOTHOTO n300pakeHus1. 3HaueHne PyHKIUN
MpencTaBiIsieT co0OM 1BET mMHKcels O0paboTaHHOTO wu300pakeHus. Jljis W3MeHeHUs
SAPKOCTU/KOHTpAcTa (PYyHKIUS IPUMEHIETCS IS KaK0T0 ITHKCENs H300paKeHHUsI.

Ecnu spkocTh W KOHTpacT H300pakKeHUST HHKAaK HE MEHSIOTCS B Tpolecce
npeoOpa3oBaHus, TO YHKIIHS UMeeT rpaduk, npeacTaBIeHHbId Ha puc. 3.9., a. U3 pucyHnka

BUJIHO, YTO (PYHKIIUS B 9TOM CIIy4yae IpOCTO MepeaaéT Ha BBIXO/I 3HAYEHUE CBOETO apryMEeHTa.

[t
L
LA

85 T55

BEIXOT BhLIXOT BLIXOT

{0 ] ()

0 X0 255 () Bx0;1 255 0 BXOJ

a) 0) B)

Puc. 3.9. I'paduku spkoctu

SApxocth 15 paccMaTpuBaeMoi (YHKLIHHU MPeICTaBIsieT cCOOON CABUT MPSIMOMN JTMHUU
B BEPTUKAJIBHOM HAIPABICHUU. SIPKOCTh M300pa)Ke€HUs YBETUYMBAETCS MPOMNOPIMOHAIBHO
capury mpsmoil. Ecnu mpsmas casuraercs Beepx (puc. 3.9., 6), SpKOCTb HM300pa)keHUs
YBEITMYNBACTCS, a €CJIM MpsMasi cIBUTaeTcs BHU3 (puc. 3.9., B) — yMEHbIIIaeTCA.

[Tpu ucnonp30BaHUU MPEOOPA30BaHMSI KOHTPACTA MpsiMasi IMHUS MEHSIET CBOM HAKJIOH.
[Ipu yBennyenun koHTpacta mzobpakeHus (puc. 3.10., a) HAKJIOH NMPSIMOM yBEITUYHBAETCS,
IIPU YMEHBIIEHUU KOHTpacTa — yMmeHblaercs (puc. 3.10., 6). Ilpu sTom caBur npsmoii B
TOPU30HTAJILHOM HANpaBiIeHUH O3HAYAET, YTO MOMHUMO KOHTPAacTa M3MEHSETCS U SIPKOCTh

M300paKeHusl.

135



]
tn
tn
[
Lan
n

BLINOI BhRIXOO

[~
LA
LA

() BXOI () BXOT 255

a) 0)

Puc. 3.10. I'padviku KOHTPACTHOCTH

KomOuHanmy HakioHa W CIBUTra OPSIMOM IMO3BOJIAIOT OJHOBPEMEHHO H3MEHATh U
SPKOCTh, M KOHTpAcT n3o0paxenus. Hampumep, Ha puc. 3.11. npeacrasien rpaduk QyHKIUH,

YCUJIMBAIOIIECH KOHTPACT U YBEIMYUBAIOLIEH SIPKOCTh N300PaKECHHSI.

2

L
L

BLINO

0

() BXO/ 255

Puc. 3.11. YBennuenue ApkoCTH U KOHTPACTHOCTH

[IpeoOpazoBaHne SIPKOCTU/KOHTpPACTa MOXET OBbITh NPUMEHEHO M K OTJIEIbHBIM
KoMIIOHeHTaM Mojaenu RGB, Hampumep K KOMIIOHEHTY KpacHoro 1Bera. Toraa
SAPKOCTB/KOHTPACT OYIYT HM3MEHATHCS TOJIBKO JJIsl KPAaCHOrO KOMITOHEHTA, a JJIsl JPYTUX
KOMIIOHEHT OHM OCTAaHYTCSl HEU3MEHHBIMHU. bojee Toro, MOXXHO 3aJaBaThb pa3IUYHbIE
npeoOpa3oBaHus IPKOCTH/KOHTPACTA OJHOBPEMEHHO JIJI KaXX0ro KoMoHeHTa Mozenn RGB.

DunbTpsI

OunpTp — CHeUMaIbHBIM BUJ MHCTPYMEHTA, KOTOPBIM OepEéT BXOAHOM cioil min
n300pakeHue, MPUMEHseT K HEMy MaTeMaTHMYeCKUIl allfOPUTM U BO3BpAILACT M3MEHEHHBIN
cinod wnM u3o0pakeHHWe B HOBOM (opmare. DuibTpbl MO3BOJSIOT HAKIAIbIBATh HA
n300pakeHue paznuyHbie 3 PEeKThI, HATPUMED: pa3MBITHE, PE3KOCTh, Te(PopMaInio, IyM H T.

.
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st pabotel ¢ punbTpamu B GIMP BeizieneHo cnienuanbHOe MeHIO « @UIABTPBI». [1pu
pabote ¢ GuIbTpaMH aKTUBHO HCIOJIb3YIOTCS JUATIOTOBbIC OKHA ISl 3a/laHus MapaMeTpoB
(GuIBTPOB.

DuibTPHI PA3MBITUSA

310 Habop GUIBTPOB, KOTOPBIE TEM UM MHBIM CIIOCOOOM Pa3MbIBAIOT M300pakeHue
WM €ro YacTb. TeM He MeHee, 11BeTa HeoOpaboTaHHO 00JIaCTH MOTYT MOMACTh B Pa3MbBITYIO
obmacte. Tak YTO HWXKE NPUBEICHBI WUTIOCTPAIMHM JEHCTBUS KaXIOro M3 (UIBTPOB
pa3MbIBaHUS, KOTOPBIE TIOMOTYT BaM BBIOPATh QHIIBTP, ONTUMATBHO MTOAXO SN Il TOW M
MHOM 3amaun. Pa3ymeercsi, 3TO BCEro JMIb HPUMEPHI, MOCKOIbKY IOYTH I KaKIOro

(buIbTpa MOKHO U3MEHHUTD TUII Pa3MbIBaHUS U CHITY JIeHCTBUS Y deKTa.

a) Hcxonnoe 6) Pa3mbiBanue 110 r) PasmbiBanue B
B) [lukcenmu3anus
n300pakeHue layccy JIBI>KEHUU

Puc. 3.12. IIpumeps! ncnoab30BaHus (GUIBTPOB PA3MbITHS

Ha puc. 3.12 npuBeieHbl IpUMEPHI UCTIOJIb30BAaHUS Pa3IMYHbIX (PUIBTPOB PA3MBITHS.

OWIbTPHI yIIydIICHUS

Cpenu (QUIBTPOB YJIyYIIEHUS MOKHO BBIJACINUTh (UIBTP MOBBILIEHHUS PE3KOCTH,
ylaleHusi MATEeH W LITPUXOB, M camMoe IJIaBHOE, yAajJeHHus 3(deKkra KpacHbIX TIJla3 Ha
¢ poBeIX poTorpadusx. s ncnonap30BaHus MocaeiHero GuiabTpa peKOMEHIyeTcs CHavaa
BBIIETTUTH 00J1aCTh, C 3PEKTOM KpACHBIX IJ1a3 Ha (poTorpaduu, U Jajiee NpUMEHUTh QUIBLTP,
MEHSIsl TOPOTrOBOE 3HAUEHUE B IMAJIOTOBOM OKHE.

OWIBTPBI UCKAKEHUS

OUIBTPHI HCKAXKEHUS MTPeoOpa3yloT n300pakeHne pa3HbIMU ClIOCO0aMH, TAKUMH Kak:
MMUTALMS BETpa, psOU WK BOJIH Ha BOJIE, 3aTHyTasi CTpaHUIla, NCKaKEHUS ONITUKU U T.JI.

@uIbTPHI CBET U TEHD

311ech HaXOAUTCS TP TPYIIBI PUIBTPOB:

- OuIbTPHI CBETOBBIX 3((HEKTOB PUCYIOT pazHbie IPPEKTH OCBEIICHUS H300paXKESHHUS.
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OunbTpel U1 CO3JaHMS pa3HOro pojaa TeHed. HeoOxoauMo OTMETUTh, 4YTO
OIMCAHHBIN BBIIE CIOCOO NOJIY4YEHHs TEHH 4Yepe3 pabdoTy co ciosMH, Oosiee TMOOK U
MO3BOJISIET MONTy4YaTh 00JIee CIIOKHBIE TeHU, HAIPHUMEP C U3rMOOM Ha I0JTy U CTEHE.

- @unbTpsl 3 (hexTa cTekIa NCKaXaT H300paKEeHHUE TaK, Kak OyITO Ha HETO CMOTPSIT
CKBO3b JINH3Y WM CTEKJIIHHBIE OJIOKH.

QOWIBTPBI BBIACICHUS Kpas

OunbTPHI BBIICICHHS Kpast HIYT IPAHUIIBI MEXK/ITY Pa3HBIMH [[BETAMHU, TAKUM 00pa3oM,
HaXo0/1 KOHTYPbI OOBEKTOB.

OHM HCHOJNB3YIOTCS, YTOOBI YKa3aThb BBIJICJIEHUS U AN JPYIMX XYJI0’KECTBEHHBIX
ueneit. Hanpumep, nnrepeced puiabtp «Heony.

OWIbTPHl UMUTALIMH

OUIBTPHl UMHTAIUH CO3JAIOT (P (GEKTHI MPUCYIIHAE PA3TUYHBIM CTHIISIM JKUBOTIHCH:
KyOU3My, )KUBOIIMCH MACJIOM, KAPTHHE Ha XOJICTE WU IIETEHHOM MOBEPXHOCTHU U T. 1.

OWIBTPBI BU3yaIU3aLUU

BonemmacTBO punbTpoB B GIMP pabotaer Han ciioem, U3MEHSS €T0 COEPKUMOE, HO
¢unbTpel B rpynne «Buzyanuzanusy oTINYaOTCS TEM, YTO OHHM CO3JAl0T TEKCTYpPbI C HYJIS.
OObIuHBIA pe3yabTaT Takoro (UIbTpa - MOJIHAS 3aMeHa CoepKUMoro cios. Hekotopsie
(GUIBTPHI CO37AI0T CITy4YallHbIE WM IIIyMOBBIE TEKCTYpBI, Apyrue — paxtainsl, a onul (Gfig)
00JIbIlIe HATOMUHAET OO (HO OTpaHUYEHHBIN ) HHCTPYMEHT BEKTOPHOU IpaduKH.

B sroif xe rpynmne QuIbTpoB HaxoIATCS (QUIBTPBI JJi NMOCTPOCHUS W H3yYEHUs
¢bpakTaios. [Tpu BbIOOpe PuabTpsl — Busyamusauus — Ipupona — IFS-
(paxTaj BeI3bIBAaCTCA MOACHCTEMA MOCTPOCHUS T€OMETPUYECKUX (DPAKTaJIOB C MOMOIIBIO
cucteMbl utepupyembix QyHkiuil. [Ipu BbiOOpe ¢Quibtpa «HcciaenoBarens (paKkTanosy»
BBI3bIBACTCSI MIOJICUCTEMA [TOCTPOESHMSI Pa3HOOOpa3HbIX aliredpandeckux gppakranos. s 3TUX

¢unbTpoB GIMP conepkuT 10cTaTOYHO MOAPOOHYIO CIIPABKY C MOIIATOBBIMU HHCTPYKLIUSMH.

3amanwue mo JabopaTopHOit padboTe
3amanue 1
1. TlomoOpaTe ucCXogHOE WH300paKEHHUE B Tpajgalusx ceporo IBera. llomecTuTh
U300paKeHHsI B OTYET.
2. Tlepeectn HU300paKEeHUS B peXUM RGB MO/IEIIH,
BbIOpaB U3o00pakenue — Pe:xkum — RGB.
3. Hcmonp3ys HMHCTPYMEHTHI BBIICTICHUS, TOHHPOBAHHE W OKpAlIMBAHUE CJENaTh

U300paKCHHE [IBETHBIM.
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4. OrperyiaupoBarh IBETOBOW OajaHC, SPKOCTb M KOHTPAacTHOCTb. COXpaHMUTh
HOJIyYeHHOE N300pakeHune

5. Co3parp BblAENEHUE 1O KpasM u3o0paxeHusd. Jlig 3TOro HCHoJb3yHTe
IPSIMOYTOJIBHOE BBIIEICHUE C 3aKpyIJIEHHBIMU KpasMu. JlJis CHUMMETPUYHOCTH
BBIJICJICHYS B MIapaMeTpax MHCTpyMeHTa «lIpsAMOyroipHOE BbIIEICHUE» MO3ULUIO U
pasmep. 3areM WUHBEPTUPYWTE BBIJICTICHUE
komaH 1011 Beinenenne — UnBeptuposats (Ctrl + 1).

6. IlpuMeHuTEe K BBIJCICHUIO HECKOJBKO PpAa3IMYHBIX (UIBTPOB IS IMOJTy4YEHUS
OpPUTMHAJIbHBIX pamoK. MoxHo nonpo6oBaTh
BbIOpaTh @uiabTpbl — Kapra — ®@paktajabHbiii  ciael. Xopoliue pe3ylbTaTbl
CcOoXpaHuTe B OT4eT. Mcnonp3ylTe UCTOPUIO JUIi OTMEHBI HEYJAaYHBIX JECUCTBUHU U
HOBBIX MONBITOK. OnucaTh X0 paboThI U MOJIyYEHHBIE PE3YJIbTATHI.

3ananue 2

1. TlonGepure 1BeTHOE N300pakeHUE U1 JATbHEHIINX SKCIIEPUMEHTOB.

2. Uccnepyiite rpymmbl  punsTpoB:  «MckaxeHue», «BblaeneHue — Kpas»,
«AmuTauus» TPUMEHST UX B IEJIOM KO BceMmy uzoOpaxeHuto. Hawubonee
MHTEPECHBIE PE3YJIBTATHI 3aHECUTE B OTYET.

3ananue 3

1. Coznaiite HOBOE n300paxkenue 640x4

2. HUccnemyiite Ha 93TOM HW300paXCHHH  BO3MOXXHOCTH  TPyNmbl  (QUIBTPOB
«Busyanusanus».

3. Hccnemyiite BO3MOMKHOCTH IIOCTPOECHUS TE€OMETPUYECKUX U alreOpanyecKux
¢dpakTasnos.

4. VccnenyiiTe BO3MOKHOCTU MTOCTPOCHUS BEKTOPHBIX IPUMUTHBOB HAa U300paKEHUH C
nomotsio ¢puibtpa Gfig.

Hanummure pas3BepHyTBIi BBIBOJ, I'Zle NMPOAHATUZUPYWTE OCHOBHBIE BO3MOXHOCTHU
GIMP B cpaBHeHUU c Ipyrumu rpaguueckuMu penakropamu. Beipasute u o0ocHylTe cBOe
MHEHHUE.

B kauectBe otuera cuaiite otuet B hopmare MS Word, u tpu ¢aiina B popmare Gimp
(*.xcf).
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JlaGopartopHas padora 6 IIporpammupoBanue rpadguku B Lazarus

3amanue

1. U3zyuuth MeTOnBI co3aaHus Tpaduueckux o0pa3oB cpeacTtBamu Lazarus.

2. Cozaath npuiiokeHue — HopMy ¢ YeThIPbMs KHOIIKaMH, T10 HAYKaTHIO KOTOPHIX B (hopMme
OTPHUCOBBIBACTCS JIOMAHAsl JIMHUSA, PUMEPBI (PUTYp, PUCYHOK JTOMHUKA M OUYHUIIACTCS
dopma (Forml.Refresh).

3. Tlo pe3ynbTatam paboThl cAaTh OTYET O MpoeIaHHOM pabote B popmare MS Word u
@aiin ¢ 3aapXUBUPOBAHHBIM MPOEKTOM Lazarus, camo mpuiOXKeHHE B apXWB He
BKJTIOYATH C IEJIbI0 COKPAIICHHUS Pa3MEPOB apXxuBa. B oTU€T onmcaTh X0/ BBITOIHEHHS
paboThl, TEKCT pa3paboTaHHOrO MOAYJs Ha s3bike freePascal u ckpuHIIOTBI pabOThI

IIPUITOKCHUA.

WuTterpupoBanHas cpena pa3padoTku U oTiaaku npuinoxernnii LAZARUS

1. Kparkas Teopus

[Tonp3oBarensckuii uaTEpPeiic Lazarus. UuTerpupoBannas cpena pazpadorku Lazarus
npecTaBisieT co00il MHOTOOKOHHYIO CUCTEMY, BUJI (TI0JIb30BaTENIbCKUM HHTEP(dElic) KOTOpOoi
MOJKET pa3januaTbCcs B 3aBUCUMOCTH OT HacTpoek. Ilocie 3arpysku uHTepdeiic Lazarus
npescTasicH Ha puc.1.1.

K O0CHOBHBIM OKHaM cpeibl IporpaMmmupoBanus Lazarus oTHOCATCS:
[JIaBHOE OKHO;

okHO MHcnekTopa 00bEKTOB;

okHO ®opwmel, i Konerpykropa Gpopmsr,

okHO Penakropa kona;

o B~ w0 DD

oxHO Co0011eHnii.
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Puc. 1.1. OcHOBHBIE OKHa cpeabl IporpammupoBanus Lazarus

I'maBHoe okHO Lazarus conepxur:

1. TJIaBHOE MEHIO;
2. MaHEeJI UHCTPYMEHTOB;
3. NaJIUTPy KOMIIOHEHTOB.

['maBHOE MeHIO conepkKMT OOIIMpHBIM HabOp KOMaHA s AocTyna K (QyHKUUAM

Lazarus.
$ Lazarus IDE V108 - project] ‘E:@ﬁ
Sain (paws Moo B Kon Mpoga Jeyce Mpeer Cegemc Oupo Cnpaeaa
@2 I-H 8T Sensd] sdona | Common Controls | Dalogs | Dta Cstots  stem  Misc [ Datasccess | okt | Laontos [RITL [Bro [ un 5010
g8 laceclh) TRE«mEFEE 0 H2=0EE0EE

Puc. 1.2. 'maBHOE MeHIO cpe/bl mporpaMMupoBanus Lazarus

[TaHenn MHCTPYMEHTOB HaXOAATCSA O/ IVIABHBIM MEHIO B JIEBOW YacCTH IJIABHOI'O OKHA
U COZIepKaT KHOIIKK OBICTPOrO AOCTyIA K HanOoJee 4aCcTbIM KOMaH/1aM IJIaBHOT'O MEHIO.

[TanuTpa KOMIIOHEHTOB HAXOAUTCS MO/ INIABHBIM MEHIO B IIPABOM YaCTH INIABHOT'O OKHA
U COJIEP’KUT MHOXKECTBO KOMIIOHEHTOB, pa3MeIlaeMbIX B co37aBaeMbIX (popmax. KoMmoHeHThI
SIBJISIOTCSI CBOETO POJia CTPOUTENLHBIMU OJIOKaMH, U3 KOTOPBIX KOHCTPYUPYIOTCS ()OPMBI IPH-

JIOXKCHUA.
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Oxno ¢opwmbl (i KoncrpykTtopa ¢opmbl) HepBOHA4aIbHO HAXOJUTCS B IIEHTpE
9KpaHa U uMeeT 3arosioBok Forml. B HeM BeimonHsieTcs mpoekTHpoBaHHE (POPMBI, MyTeM

pasMenieHus Ha (GOpMe Pa3TMIHBIX KOMIIOHEHTOB.

Puc. 1.3. Oxno dhopms! (nau Konerpykropa popmbr)

OxHo PepaxTopa Koja 1mociie 3amycka CUCTEMbI IPOrpaMMUPOBAHMSI HAXOIUTCS MOJ
(wm moBepx) okHa Dopmbl. Pemaktop koma mpenctaBiisieT cO0OM OOBIYHBIM TEKCTOBBIM
pelaKkTop, ¢ HOMOIIBI0 KOTOPOTO MOXKHO PEIaKTUPOBATh TEKCT MPOTrPaMMbl (JIUCTHHT).

Oxno MHcmekTopa 0OBEKTOB pacrosiokeHo NoJ [JIaBHBIM OKHOM B JIEBOM 4acTu
9KpaHa M COCTOMT M3 JBYX 4acTed: B BepxHeW wyacTu okHa HHcnekrtopa 0OBEKTOB
pacrojaraercsi ClHCOK BCEX CO3JIaHHBIX OOBEKTOB (popmMa M BCe KOMIIOHEHTBI, KOTOPbIE
pacrioyio’keHbl Ha (popMe); B HUKHEH 4acTH OTOOpaKeHbI CBOMCTBA U COOBITUSL OOBEKTOB IS
Tekymel ¢opmbel I KomrnoHeHTa. Bxmagka CBoMCTBa OTpa)kaeT CBOMCTBAa BBIOPAHHOTO
KOMITOHEHTa wiu Qopmbl, a BkiIaaka CoObITHUS — MpOLENypbl, KOTOpPbIE IOJKHBI OBITh

BBIITOJTHCHBI TP BO3HUKHOBCHHUH YKA3aHHOT'O COOBITHS.

HR Pessxrop nexoaroro xoas [F=RTET%

Unitl | Unit2 | *Unit3 | *Unitd | "UnitS | controline
1| unit Unics:

(Smode onIEpC) (SH+)
5| dinterface

. | uses
Classes, SysUtils, FileUtil, Forms, Controls, Graphics, Dialogs;

10| type
# TForm3 = elass(TForm)
private
{ private declarations }
3 public
15 { public declarations }
ena:

var
Form3: TForm3:

implementation
(SR *.1fm)

25| ena.
26 1

26:15 Vizmenen BCT  unitS.pas
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Puc. 1.4. Okno Penakropa kona
OcHoBHas (opMa mporpamMmbl — COJEPXKHT JOCTYN KO BCEM OCTaJIbHBIM (opMam
nporpammbl. Eciiv 3akpbITh MOJYMHEHHOE OKHO, TO IMPOEKT OCTAeTCS OTKPBIThIM. Eciu

3aKpBITh TTIaBHYIO (hOpPMY IPOTPAMMBI — 3aKPOETCS BCE MPUIIOKEHUE.

Vncnextop obvexton =]
Form3: Trorm3
Ceciictea | Cobumn | Ms6parnoe | Orparmenua
Action
ActiveControl
Align aiNone
AllowDropFiles False
AlphaBlend | False
AlphaBlendVals 255
Anchors [akTop,akLeft]
AutoScroll False
AutoSize Fatse
BiDMode baleftToRight
BorderStyle | bsSesble
BorderWidth 0
Caption Form3
ChildSizing | (TControlChildSizing)
Color [ civefautt
Constraints | (TSizeConstraints)
Cursor aDefault
DefaultMonitor dmActiveForm
DockSte Fakse
DragKind dkDrag I
DraqMode | dmManusl

Puc. 1.5. Oxno Uncnekropa 00BHEKTOB
['maBHOE MEHIO MPOTPAMMBI — UMEET JIPEBOBUIHYIO CTPYKTYPY U COAEPIKHUT JOCTYH KO

BCEM dJIeMEHTaM TporpaMMel oT «Daitim» 10 «CrpaBkay.

(b B &

|

Puc. 1.6. OxHO ommbOK ¥ MOICKa30K

VYrpasieHne NpoeKTOM: Ha3HauY€HHEe KHOMOK yIpaBiieHue npoek-ToM (puc.1.7).

R Lazarus IDE v1.0.8 - projectl

®avin [Ipaeka [Mouck Buag K

0 [B-Balf |

- |v.r

Puc. 1.7. OcHOBHBIE KHOIIKH YIPaBIEHUS MPOEKTOM

BepxHuii psa: cieBa — Halpaso:

1. Co3aarh MOJTyJIb — CO37]a€T HOBBIA MOYJIb (hopMmy.
2. OTKpBITh — OTKPBIBACT TIPOEKT, MOMAYJb WIH JO00M Jpyroi aiin

(monumaemslii cpenoit Lazarus).
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3. CoxpaHuTh — COXpaHs€T TEKyUIMil MOIyJlb Ha JHUCK, TMepel IEepBbIM
COXPaHEHHEM — 3alPOCUT UM U MKy, KyJaa coxpa-HuTh ¢ain. Ecnu tekymmii daitn Ob11
COXPAHEH U HE peAaK-TUPOBAJICS, TO KHOIIKA CEPOTro 1IBETA.

4. Coxpanuts Bce — CoxpaHseT BCe MOJYJIM MPOEKTA, €CJIM MOJYJIb HU pa3zy He

COXPAHSICS — MPEAJIOKUT YKa3aTh UMl U Marky Ajs ¢Gailios.

5. Coznare hopmy — co3zmaetT HOBYH (OpMY MPOrpaMMbl M MPHKPEILUIET e¢ K
MPOCKTY.
6. [epexmrounTs GOPMY/MOIYITH — OCYIIECTBIIACT MEPEXO0]] MEXKTy OKHOM (POPMBI

1 OKHOM MOZYJIA. MoxHo HCPCKIIO-4aTbCA C IIOMOIIBIO KIIaBUIIIU <F12>.

IIpumeyanus:

— Cpezla Lazarus mimoxo moHumaet PYCCKHUC 6YKBBI B MMCHax Moz[yneﬁ (STO CBA3aHO

C CMHTaKcHcoM si3bika Free Pascal).

— Ilo ymomyaHuio mpu CO3JaHUM HOBOTO IPOEKTAa K HEMY IMPUCOEIUHEHa IycTas
¢dopma. IIpoekT MOXKET coiepkaTh HECKOIBKO ()OPM, B TOM YHUCIIE U HU OJHOH (KOHCOJIbHOE
NPUIIOKEHHE, cepBUC, OnbnmuoTeka u T.1.). [lepBas ¢popma. cozaHHas B MPOEKTE, Ha3bIBAET-
csi rnaBHOU.OcTanibHble MoAYnMHEeHHbIE. [Ipu 3akpbITUN T1aBHOW (POPMBI 3aKpHIBAETCSl BECh

MIPOEKT.

— He Bce Mmonynu conepkat popmy mpoekta. MHOTHe MOAY/IHM HE UMEIOT BU3YyaJIbHOTO

MIpe/ICTaBIeHMs], HallpUMep MOyJb MaTeMaTuku Math.

Huxuanit PAA KHOITIOK CJICBA — HAIIPaBO:

1. [Toxa3ate MOAyIH — OTOOpaXKaeT CIHMCOK BCEX MOJYJIEH MPOEKTa U M03BOJIIET

NEPEKIIIOYUTCS Ha JTF000H U3 HUX;
2. [Toxazate Qopmbl — OTOOpa)kaeT CHUCOK Bcex (opM IMPOEKTa M MO3BOJISET

MEPEKITIOUNTCS Ha JTI00YI0 U3 hopm.

3. 3aryck MpoeKTa — OCYIECTBIISIET COOPKY MPOEKTa U €ro 3amycK
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B BH/JI€ UCITIOJIHAEMOT O (haiiia moj| OTIaAYUKOM, T. €. )KU3HBIO IIPOEKTA yIPaBIISAET Cpeaa
nporpamMmupoBanus Lazarus. (Ecinu kHOMKa cepas — MPOEKT 3amyIleH U HaXOAUTCS B CIIHCKE

3amymeHHbIX mporpamM Windows).

4. [Tay3a — paboTy 3amyeHHOro MPoeKTa MOKHO IPUOCTAHOBUTD

— IIOCTAaBUTh Ha «I1ay3y».

5. OcTaHOB — NPUHYAUTENbHAS OCTAHOBKA MPOEKTA, MOXKHO OCTAHOBUTBH MPOEKT
coueranueM Kiasum <Ctrl + F2>,

6. [ITar co BxoA0M — OTJIa/IKa MPOEKTA MOIIAroBasi ¢ 3aX0J0M BO BCE MPOLEIYPhI
Y TIOCJIeIOBATEIbHAS OTJIaJIKa 3TUX TIPOLIEIYP.

7. [[Tar B 006xom — momraroBas OTJajJKa IMPOEKTa 0e3 OTJIAJIKKM BBI3BIBAEMBIX

npoueayp u Q)YHKHI/II‘/'I, KaxKias BbI3bIBaCMas NpoHuecaAypa BhINIOJIHACTCA 3a OAWH HIAar OTJIAAKH.

IIpumeuanue:

— MoOHO 3aifTH Kak B MPOIIETypbl CBOErO MPOEKTa, TaK U OUOINO-

teunble PpyHkiuu Lazarus, HO B cucrtemusbie mpouenypsl Windows (APl Windows)
MOTIACTh HE TIOyYUTCSI.

3akimagku  KOMIIOHEHTOB — COJIepKaT HaOOphl  pa3IUYHBIX  KOMIIO-HEHTOB
CTPYNIHUPOBAHHBIE TIO PA3IMYHBIM MTpU3HAKaM. B mpuMepax ucnoib30BaThCsi KOMIOHEHTHI U3
BKIa0K «Standard» u «Additionaly.

KOMIIOHEHTBI — TOTOBBIE HAacTpaWBaeMble OJIOKH TPOTpPamMM, KOTOpPhIE MOXKHO
yCTaHaBIMBAaTh Ha POPMY U OJKITIOYATh K MOAYJIsIM. JIJis yCcTa-HOBKH KOMIIOHEHTA Ha (hopmy,

HCO6XOI[I/IMO OIVH pa3 «KJIIMKHYTb» Ha HEM

B MaHeJM KOMIIOHEHTOB, 3aTeM BTOpOH pa3 Ha ¢opmMe — B TOM MecCTe, IJie
HEOO0XO/IMMO €r0 pPa3MeCTHTh. Y CTaHOBJICHHBIE KOMIOHEHTHI MOXHO BBIOM-paTh «KIUKHYB»
10 HEMY IIN C TIOMOILBIO PAMKH BBIIETICHUS.

IIpumeuanmue:
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— BpiOpaHHbIe KOMIIOHEHTHI UMEIOT IO KpasiM YepHbIE MPSMOYTOJIbHBIE MAPKEPHI, 32
KOTOpbIE MOYKHO IepeMmelaTb OOBeKT 1o (opMe M U3MeHATh ero pasmepsl. Hekoropsie
KOMITOHEHTHI MO>KHO TOJIBKO IE€pPEMEIaTh.

— CBoiicTBa, Kak W THUOBl JAHHBIX, MOTYT OBITh: IIEJBIMU, BEIIECTBEHHBIMH,
CTPOKOBBIMH, JIOTMYECKUMM,MHOKECTBAMU WM CHOXKHBIMU. COOBITHSI Yy KOMIIOHEHTOB
CO3JIAI0TCSl TyCTHIMH.

WNucniektop 00BEKTOB — (opMmMa MO3BOJISAIONIAsE HACTPOUTH CBOWCTBA KaKIOTO
KOMIIOHEHTa MHAMBUAYAIbHO. THCTIEKTOp 00BEKTOB MMEET HECKOJIBKO 3aKIIaJI0K.

3aknanka «CBOMCTBO» OTOOpaxkaeT OONBIIMHCTBO CBOMCTB OOBEKTA, XOTS U HE BCE.
CBoiicTBO 00BEKTa 3TO MM U 3HaueHHe. JIeBblit cTon0er] — MMsi CBOMCTBA, IPaBbli — 3HAUEHUE.

3axnanka «CoObITHS» — MO3BOJISIET TOCMOTPETh CIUCOK OOJIb-IIMHCTBA COOBITHI, Ha
KOTOPBIE MOKET PearupoBaTh KOMIIOHEHT, a TaK-)KE MPOLEAYPHI PUBSA3aHHBIC K KAKIOMY U3
COOBITHIA.

®dopma mporpammsl — hopMa Ha KOTOpOH paspadaTbiBaeTcss HHTEpdEiic porpaMmbl ¢
MTOMOIIIbI0 KOMITOHEHTOB.

Monynb nporpammsl — OKHO B KOTOPOM COJIEP’KUTCSL UCXOIHBIN Ko Ha s3bike Object
Pascal.

OKHO OITMOOK — OKHO B KOTOPOM OTOOpaXkaroTCs BCe OIIMOKH M TIOJICKa3KU NP cOOpKe
MIPOEKTA.

IIpumeuanue:

— Cpena mporpammupoBanusi Lazarus aBTOMaTHUECKHM BHOCHUT W3MEHEHHSI B KOJ
IporpamMMbl IpU 100aBJIEHUN KOMIIOHEHT Ha (opMy U co3aaHuu 0OpabOTUMKOB COOBITHI.

[Iporpammuct co3aBast TEJIO IPOrPaMMbl BHOCUT CBOM MU3MEHEHUS B KOJI.

OmubKu MOTyT OBITH!

1. CuHTaKCHMYeCKHe — KOIJa HCXOAHBIM TEKCT HE IOHMMAaeT Cpefa
nporpammupoBanus Lazarus.

2. Jlormueckue — KOTJa KOJi ¢ TOUYKH 3pEHHSI CPeJlbl MPOrPaMMHUPOBAHNS HAITHCAH
BEPHO, HO NpOTrpaMMa BBIIIOJMHSAET HE T€ JCHCTBUSA, KOTOpPHIE OXKHAAET IOJB30BaTelbh OT
IPOTrpaMMBl.

[TepBbIid THIT OMIMOOK MOXET OTCIEIUTH Cpella MPOrPaMMHUPOBAHUS U TPOTPAMMIICT,
BTOPOI1 THIT — TOJBKO MPOTPaMMHUCT.

[TpoeKT peKOMEeHIyeTCsl COXpaHATh B MHAMBUIYAIbHYIO Hanky, (IPOEKT — rpymma

CBSI3aHHBIX (DAIIIOB).
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JUis KaxJIoro IpoekTa pPEeKOMEHIYeTCsl CO3/4aBaTh CIEAYIOIIYH CTPYKTypy: [l
JOCTYIIa K IPOEKTY 110 CETH pa3MEeCTUM B Marke ooure 1okyMeHTs! (Moit komnbrorep/ O0mume
JOKYMEHTHI), CO3Aa UM ManKy ¢ HoMepoM rpynmsl (Hanpumep «JIB-31»), nanee damumnms

(marmpumep «VBaHOBY), nanee «1» A mepBoii 1a00PaTOPHO, 11k BTOPOM «2» H T. II.

2. MeToauka ¥ IOPsIOK BBITTOJIHEHUS pabOThI
OCHOBHBIM HMHCTPYMEHTOM, KOTOPBIM TMOJB3YETCS MPOrpaMMHUCT B Tpolecce

pa3paboTku npuinoxenus, spnsercs [lamutpa Komnonentos (puc.1.8).

Sonder Ao | ComonContols | Dikg Dot CntsSytem M| Dt s e Lot AT [ B[t [0

m s=

Puc. 1.8. [Tanutpa Komnonent

[Tanutpa KoMnoHeHT, mo3BosseT BEIOPATh HY>KHbIE OOBEKTHI /ISl Pa3MELIEHHs UX Ha
Muzaitnepe @opm. s ucnons3oBanus [lanutpsl KOMIIOHEHT ITPOCTO NEPBBIN pa3 IIEIKHUTE
MBIIIKOW Ha OJWH M3 OOBEKTOB M MOTOM BTOpOH pa3 — Ha Jm3aitnepe ®@opMm. BeiOpaHHBbIi
OOBEKT MOSABUTCS Ha NMPOEKTHMPYEMOM OKHE, U UM MOXXHO MaHMITYyJIMPOBaTh C MOMOILBIO

MBIIIH.

[Manutpa KOMIOHEHT HMCMONB3yeT MOCTPAHUYHYIO TI'PYNIHPOBKY OOBEKTOB. BHH3Y
[Tanutper HaxonuTcst HAOOp 3aknanok — Standard, Additional, Dialogs u T.1. Ecnu menkuyTh
MBIIIBI0O Ha OAHY W3 3aKjIa-T0K, TO MOXKHO TEpeHTH Ha CIeAyIlyo cTpaHuiy llanutpsl
Kowmrmo-aent. IlpuHnmn pa3OMBKM Ha CTPAHUIBI I[IUPOKO TPUMEHSETCS B  Cpele

nporpaMmMmupoBanus Lazarus, u ero jierko Mo>KHO UCHOJIb30BaTh B CBOEH IIpOrpaMMe.

[Ipennonoxum, nomemaere komnoneHT TEdit Ha popMy; MOXKHO ABUraTh €ro ¢ MecTa
Ha MecTo. Takke MOXKHO HCIOJB30BaTh T'PaHUILy, IPOPHCOBAHHYIO BOKPYr OOBEKTa, AJIs
W3MEHEHHUS ero pa3MepoB. bosb-IIMHCTBOM JIpYyTrUX KOMIIOHEHT MOKHO MaHUITYJIUPOBATh TEM
xe o0pa 30M. OJHaKO, HEBUAMMBIE BO BPEMs BBIITOJHEHHS IPOrpaMMbl KOMITO-HEHTHI (TUIa

TMenu unu TDataBase) He MeHSIOT cBOe# POpMBL.

Kaxaplii KOMIIOHEHT SBJISETCA HACTOSAIIMM OOBEKTOM, M MOKHO MEHSTH €ro BHJ U
noBeieHre ¢ momonisto Mucnekropa O0BEKTOB, KO-TOPBIA COCTOUT U3 IBYX CTPAHMUII, KaXKIYIO

M3 KOTOPBIX MOKHO HUCIIOJIb-30BaTh IJIA ONPCACIICHUA MMOBCACHUA JAHHOTO KOMIIOHCHTA.
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[lepBast cTpaHuIa — 3TO CHHCOK CBOWCTB, BTOpast — CIUCOK coObITHH. Ecim HyXHO
U3MEHUTH YTO-HUOY/b, CBSI3aHHOE C OIPE/ICICHHBIM KOMIIOHEHTOM, TO 3TO OOBIYHO JIENIaeTCs
510 B MIHCTIeKkTOpe OOBEKTOB.

K npUMepy, MOKHO U3MEHUTH UMs U pazmep kommoHeHnta Tlabel, uzme-

usis1 cBoricta Caption, Left, Top, Height, u Width.

Mo>xHO HCIONIB30BaTh 3aKiafky BHU3Y MHcmekropa OOBEKTOB IS MEPEKITIOUCHHUS
MEX]y CTpaHUIIAMU CBOWCTB M coObITuid. CTpaHuma coObITHH cBsi3aHa ¢ Penakropom; eciu
JIBKIBl INEIKHYTh MBIIIKOH Ha TMPaByl0 CTOPOHY KakoOro-HUOYyAb IyHKTa, TO
COOTBETCTBYIOLIMI AaHHO-MY COOBITHIO KOJI aBTOMAaTHUYECKH 3amuiiercs B Pemaktop, cam
Penak-Top HeMeUIeHHO MOMY4YHT (GOKYC, U cpa3y e MMeeTe BO3MOKHOCTH J00AaBUTH KOJ

00paboTYrKa TaHHOTO COOBITHS.

Cpencrsa pucoBanus B Lazarus

[Ipn pa3paboTke mpPOEKTa, B KOTOPOM MOXKHO pPHCOBaTh, B PaCHOPSIKCHHU
MPOrpaMMHUCTa HAXOAMTCS IOJOTHO (XOJCT) cBokicTBO Canvas, kapanpam cBoiicTBoPen, u
KHCTh CBOWCTBOBrush.

CaoiictBoM Canvas o0aatoT ciaeayonye KOMIOHEHTHI:

*popma (kmacc Tform);

etabsna (kiaace TSringGrid);

spacTpoBas KapTuHka (kimacc Timage);

eripuHTep (kaacc TPrinter).

[Ipu prcoBaHnM KOMIIOHEHTa, 00Naaromero ceoictBom Canvas, caM KOMITOHEHT

paccMarpuBaeTCs Kak TMPSMOYTOJIbHAs CETKa, COCTOSIIAs W3 OTIENbHBIX TOYCK,
Ha3bIBACMBIX MHUKCENsAMH. [ToJ0KeHHe MUKCeNs XapakTepu3yeTcs ero BeptukanbHoi (X) u
ropusoHTasbHOM(Y) koopnuHatamu. JleBblid BepxHuH mukcenb umeeT KoopauHaTbi(0,0).
BeprukansHas KOOpJHHATa BO3PACTAET CBEPXY BHU3, TOPH30HTAIbHASL

cieBa HampaBo. OOIee KOIMYECTBO MHUKCENICH IO BEPTHKAIH ONPEIeNAeTCs
corictBoM Height, a mo ropuzonTtanu cBoiictBomWeight. Kaskaprit mukceab MOKET

UMeTh CBOM mnBer. Jlns jgoctyma K JIO0OH TOYKE TIONOTHA HCIOIB3YETCs
coiictBo Pixels[X,Y]:TColor. 3to cBOICTBO ompenenseT BET MUKCEst ¢ KOOPANHATAMH

X(integer), Y (integer).

M3meHuTts 1BeTa JIOOOr0 MHKCENS MOJOTHA MOXHO C ITOMOIIBIO CIIEIYIOLIETro
orepaTopa MPUCBauBAHMUS:

Kommonent . Canvas . P i xels[X,Y]:= Color;
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riae Color mepemennast nim koHcranTa tuma T color.

Tabmuna 10.1. 3sauenune croiicts Color

Koncranra) [BeT Koncranra) [Ber

clBlack YépHplii clSilve CepeOpucThii

clMaroon KarranoBsii clRed KpacHprii

clGreen 3enéHblit clLime CanaroBblit

clOlive OJIMBKOBBIi ciBlue Cunwuii
Témuo- Spko-

cINavy  [cunuit clFuchsia [po3oBsIit

clPurple Po30BbIit clAqua bupro3oBslii

clTeal JlazypHbIit clWhite Benprii

clGray Cepprii

OmnpeneneHsl CIeayoIMe KOHCTaHThI BeTOB (Tads. 10.1).

[[BeT mOOOrO MHKCENS MOXHO TOJIYYHTh C TIOMOIIBIO CIIEAYIOMIETO OIeparopa
MIpUCBaNBaHUS:

Color :=Kommonent . Canvas.Pixels[X,Y];

rie Color mepemennast tunaTcolor.

Knacc nisera Touku Tcolor onpenensercs kak pmuuoe renoelongint. Tepe-

MEHHBIE TOTO THIA 3aHUMAIOT B MAMATH YeThipe Oaiita. Yerbipe OaiiTa mepeMeHHbIX
3TOrO THIIA coepKaT MH(popmMaruio o gomix cunero (B), 3enénoro (G) u kpacHOrO

(R) uBeToB U ycTpoeHs! cienyromum oopazom: S00BBGGRR.

Jlns pucoBanus ucnolib3yroTes MeTo bl kitacca TCanvas, mo3Bossionire u30opa-

3uTh urypy (JIMHUIO, MPSMOYTOJBHHUK U T. JI.) WJIM BBIBECTH TEKCT B TpaduyeckoM
peXuMe, U TPH KJ1acca, ONpeeNaionue HHCTPYMEHTHI BBIBOA (PUTYDP U TEKCTOB:

*TFont (mpudtser);

*TPen (kapannari, mepo);

*TBrush (xucts).
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Kimacc TFONT. MoOXHO BBIIETUTh CHAEAYIOIIME CBOMCTBA COOTBETCTBYIOILIETO
obbekra Canvas. TFont:

*Name (Tum String) uMs UCroib3yeMoro mpudTa.

Size (tun integer) pasmep mpudra B myHkTax (points). IlyHkr 3T0 eauHMIIA
u3Mepenus mpudra, pasuas0,353 mm uaul/72 mroiiMa.

*Style cTub HaYepPTaHUSI CUMBOJIOB, KOTOPBIA MOXKET OBITH OOBIYHBIM, MOJTYKAPHBIM
(fsBold), xypcuBubim (fsltalic), mnomu€pkuyteim (fsUnderline) u mneped€pkHyTHIM
(fsStrikeOut). B mporpamMmme MOXXHO KOMOMHUPOBATH HEOO-

XOJUMBIE CTWJIM, HAlpUMep, YTOOBbl yCTAHOBUTH CTHIJIb Y4lIOJMY>KUPHBIH KypCHUB/,
HEO0XOIMMO HAIKCATh CICAYIOIINUN ONepaTop:

Oonwekr . Canvas . Font . Style:=[fsltalic, fsBold ]

*Color (turTcolor) user cMMBOJIOB.

*Charset (tun0..255) Ha6op cumBoios mpudTa. Kaxapiii Bug mpudra,

OIpeNeNIIeMblid €ro0 UMEHEM, MOJJCPKUBACT OJUH WM Oojiee HAOOPOB CHMBOJIOB. B
ta0. 10.2 npuBeneHsl HeKOTOphIe 3HaueHUsCharset.

Tab6muna 10.2. 3aaueHud croiicra Charset

Koucranra 3HaueHue Omnucanue

CHUMBOJIBI

ANSI_CHARSET 0 ANSI

3amaércs 1o
ymosuanuto. pudr
BEIOMPAETCS  TOJIBKO
o ero
nvenn Name u  pas
Mepy Size. Ecnu
OMHMCAHHBIN  mIpUdT
HEIO0  CTylmeH B

cucteMe, OH OymeT

DEFAULT_CHARSET 1 3aMEHEH Jpy UM
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CrangapTHbIN

SYMBOL_CHARSET 2 Ha0Op CHMBOJIOB

CHUMBOJIBI

MAC_CHARSET 77 Macintosh

I'peueckue

GREEK_CHARSET 161 CHMBOJTBI

CHUMBOJIBI

RUSSIAN_CHARSET 204 KUPUJUTALIBI

Bxirouaer
ITaIeKTHYeCKue
EASTEUROPE_CHARSET 238 3HAKU (3HaKH,
no0aBisieMble
K OykBaMm u
XapaKTepu3yo-
mue uX
[IPOU3HOLICHHE)
11 BOCTOYHO-EB-
PONEHUCKUX

MI3bIKOB

Knacec TPEN. Kapanaam (mepo) ucnosib3yercsi Kak HHCTPYMEHT JUIsl PUCOBAHUS TOUEK,
JMHUNA, KOHTYpPOB reoMeTpuueckux ¢uryp. OCHOBHbIE CBOWCTBA 0OBEKTA

Canvas.TPen:

*Color (turrTcolor) onpeaenser TUIT JIUHUH,

*Width (Tunlnteger) 3agaét TONMUHY JTUHUN B TTUKCEISIX;

*Style 1aéT BO3BMOXXHOCTBH BBIOPATh BUJI JIMHUHU. DTO CBOMCTBO MOXKET IPUHH-

MaTh 3Ha4YeHHE, ykazanHoe B Tabmue 10.3.
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Taomuuma 10.3. Bunsl

JIMHUN
3HaueHue Onucanue
psSolid CrutoIiHas JIMHUS
psDash I TpuxoBas JTUHUS
psDot [TyHkTHpHAs TUHUS

ITpux-

psDashDot  |[myHKTHpHAasSIIHHUS

.HI/IHI/ISI, qcpeayromas

psDashDodDotjurrpux u 1Ba myHKTHpa

psClear Het nunun

*Mode ompenenseT, KakuMm 00pa3oM B3auMOJICHCTBYIOT 1IBETa Iepa U MOJIOTHA.

BbiOop 3HaueHHMs S3TOro CBOICTBAa MO3BOJIAET MOJy4yaTh pasiuyHble 3(PQEKTHI.
Bo3moxubie 3HaueHus Mode mpuenenst B T1a0mn.10.4. Ilo ymomdaHuio BCs JIUHHS
BBIYCPUMBACTCS [IBETOM, OnpeensieMbiM 3HaueHrneMPen.Color, Ho MoKHO

OTIpeNieNATh MHBEPCHBIN IBET JMHHUU MO OTHOLIEHHIO K 1BeTy (oHa. B 3Tom ciyuae
HE3aBUCHMO OT I1BeTa (OHa, JaKe €U LIBET JIMHUM U (POHA OJJMHAKOB, JIMHUS OyJIeT BUIHA.

Taomuia 10.4. Bo3MoxubIe 3HaUeHMs cBOcTBA Mode

Pexxum Onepanus [BeT nukcens
pmBlack Black Bcerna uépHbrii
pmWhite White Bcerna Oenbrii
pmNop HewnsmeHnHbII
Not NHBepcHbI  1BET
pmNot Screen [0 OTHOIIEHUIO K
nuBery (oHa
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LlBeT, yka3aHHBIN B

pmCopy Pen CBOICTBaX
Color mepaPen (310
3HaYCHHE MPU-
HSATO 1o
YMOJTYAHHUIO)
HNuBepcus  1Bera
pmNotCopy Not Pen |mepa
Pen or| Jn3bIOHKIHS
pmMergePenNot|Not Pen [IBETa Iepa U MHBEPC-
HOTO I1BeTa (hoHa
Pen and KoHbroHKIIHS
pmMaskPenNot |Not Screen [[BETA [Iepa U HHBEPC-
HOTO I1BeTa (hoHa
Not Pen JIM3BIOHKITHS
pmMergeNotPenjor Screen 1BeTa oHA U UH-
BEPCHOTO  IIBETQ
nepa
Not Pen Konbroakmms
PmMaskNotPen jand Screen [BeTa ()OHA U MH-
BEPCHOTO  IIBETQ
nepa
Pen or JM3BbIOHKIINS
pmMerge Screen [[BETa Iepa U I[BeTa
¢dona
Not (Pen WuBepcus
pmNotMerge  |or Screen) pexxuma pmMerge
Pen and KonbroHknus
pmMask Screen [[BETa [Iepa U [IBETa

¢dhona
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Not (Pen Husepcus

pmNotMask and Screen) peskuma pmMask
Pen  xor Omneparusi XOr Haj
pmXor Screen [IBETOM TIepa

1BeToM (oHa

Not (Pen Wusepcus

pmNotXor XOr Screen) pexuma pmxXor

Kitacc TBRUSH. Kucts (Canvas.Brush) ucnone3yercs merogamu, odecredn-

BAIOIIMMHU BBIYEPUMBAHUE 3aMKHYTHIX QUIyp Ui 3aiuBku. Kucts oOnamaer nByms
OCHOBHBIMH CBOMCTBaMU:

*Color (turiTcolor) et 3akpamBaHusi 3aMKHYTOW 00J1aCcTH;

*Style (tuni TBrushStyle) onpeaensier ctuib 3anonHenus obmactu (0SSo-

lid cronHoOE 3amonnenue, bsClear mpospaunoe, bsHorizontalro-
pu3oHTanbHbIC THHUH, hSVertical BepTikaabHbIC THHUH, bsFDiagonal,
bsBDiagonal muaronansHbie munun, bsCross perérka, bsDiagCross

JMaroHaJIbHAsI PEIIeTKA).
Knacc TCANVAS. Orot knacc ABIs€TCS OCHOBHBIM MHCTPYMEHTOM JJIsi PUCOBaHUs

Fpaq)I/IKI/I. PaCCMOTpI/IM ero HauOoJIee YacTo HCIIOJIb3YCMBIC MCTOBI.

Procedure MoveTo(X, Y : Integer) ;

MGTO,[[ MoveTo usmenser TCKYIIYIO MO3WOHUIKO TII€pa Ha IIO3ULUI0, 3aAaHHYIO
toukoii(X,Y). Tekymas no3uiust XpaHurcs B nepeMeHHoiiPenPos tunaTpoint. Onpenenenue
tunaTPoint cienyromiee:

type TPoint =record X : Longint ;

Y: Longint ; end ;

Texymryro mo3uIrio nmepa MOKHO CYUTHIBAThH C TIOMOIIBIO cBoiicTBa PenPos cremy-

IOIIUM 00pa3oM:

X:=PenPos .X;

Y:=PenPos .Y;

Procedure LineTo (X, Y : Integer ) ;
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Meron LineTo coenuusieT mpsiMOi JIMHHEH TEKYIIYIO IMO3MIHUI0 Mepa W TOYKY C
koopauHatamu(X,Y). Ilpu 3TOM Tekylmas MO3WIMs [epa MepeMeniaeTcss B TOYKY C
koopaunatamu(X,Y).

PaccmoTpuMm paboty mporenypsl Ha mnpumepe. Pacmonoxum Ha (opMme KHONKY U
paccMoTpHM Mpoleaypy oopadorku codsrtus TForml1.Button1Click, koropas pu-

CYeT MpsIMbIC JINHHH:

Procedure TfForm1 . Button1Click ( Sender : TObject ) begin

Forml . Canvas. LineTo (30,50);end;

B pesynbrare mienuka mo KHONMKE Ha Qopme OyJeT HapucoBaHa MpsMas JHHHS,
coenunstroniast Touky ¢ koopauraramu (0,0) u Touky ¢ koopaunaram(30,50).

[Tpu MOBTOPHOM IIETYKE 10 KHOIKE MPOIIeTypa MPOJOHKUT PUCOBATH ATY KE JIMHUIO.
Teneps nepenumieM npoueaypy 00padOTKH COOBITHS CIEIYIOIUM 00pa3oM:

Procedure TForm1 . Button1Click ( Sender : TObject ) begin

Forml . Canvas . LineTo ( Canvas . PenPos . x+30,Canvas . PenPos . y+50); end ;

[Tpu mepBOM MIEITIKE IO KHOTIKE Ha dKpaHe MPOPUCYETCs aHaTornyHas TuHus. Ho npu
MMOBTOPHOM IIETYKE TPOICaypa PUCYET JUHUIO, KOTOpas COCAMHSCT TEKYIIYI TOYKY C
TOUKOW, TONy4MBIIEHCS M3 Tekymed nobOaBneHueM Kk koopauHaTe X yucna 30, a K
koopauHateY yucna 50. T. e. mpu MOBTOPHOM IIENTYKE MO KHOIKE MPOIEeAypa COCTUHSET
npsimori  smauer  Touku(30,50) u(60,100). ITlpu TpeTheM mIenYKe IO KHOMKE OyIyT

coenuHsAThCs npsimoit uuueit Toukn(60,100) u(90,150) u T. 1.

Procedure PolyLine ( const Points array of TPoint ) ;

Meron PolyLine pucyer joMaHyio0 JIMHHIO, KOOPAWHATHI ~ BEPUIMH  KOTOPOW
OTIpENIeNIAI0TCS MacCuBOMPOINtS.

Paccmotpum paboty mpouemypsl Ha mpumepe. Pacmonoxkum Ha ¢GopMe KHOIKH

PucoBath 1 Brixon 1 3anuieM cienyromne onepaTopsl npoueayp oopaboTKu COOBITHS:

procedure TForm1.Button2Click(Sender: TObject);
var temp: array [ 1 .. 25 ] of TPoint ;

i: byte ;

J: integer ;

begin

j=1;
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fori:=1to25do

begin

//BBIYMCIIEHUE KOOPMHAT BEPIIMH JIOMAHON JTHHUA
temp [i].x:=25+(i-1)* 10;
temp[i].y:=150-j*(i-1)*5;

j=is

end ;

Forml1.Canvas . Polyline (temp) ;

end;

end.

[Tocne 3amycka mporpaMMbl M IIel4Kka MO KHomKe PucoBath okHO (opmbl Oyner
BBITTISIICTH, Kak Ha pucynke 10.1.

ProcedureEllipse (X1,Y1,X2,Y2: Integer);

Merton Ellipse BeruepunBaeT Ha X0JICTE SILTUIC WK OKpyKkHOCTE. X1, Y1, X2, Y2 310
KOOPJIUHATHI IPSIMOYTOJILHUKA, BHYTPU KOTOPOTO BHIYEPUUBACTCS DIUIUIIC.

Ecnu npsiMOyTONBHUK SIBISIETCS KBaIPATOM, TO BEIUEPUHUBAETCS OKPYKHOCTb.

Procedure Arc (X1,Y1,X2,Y2,X3,Y3,X4,Y4: Integer) ;

Merton Arc BerdepumBaer ayry ommmnca.X1l, Y1, X2, Y2370 KOOpAHHATHI,
OTIpEeACTNSIONIME DIUIMIC, 4YacThl0 KOTOporo siBisiercst nayra; X3, Y3 KOOpIWHATHI,
OTIpeIeTSAI0NINE HAualbHYI0 TOUKY AyTH; X4, Y4 KOOpIWHATHI, OTPEAEISIONIUE KO-

HEYHYIO TOUKY AyTH. Jlyra pucyercs mpoOTHUB YaCOBOM CTPEIIKH.

Procedure Rectangle (X1, Y1, X2,Y2: Integer) ;

Meron Rectangle pucyer npsimoyronsauk. X1, Y1, X2, Y2 koopiuHaThl BepX-

HEIr'0 JICBOI'O U HUKHET'O TPABOI'0 YIJIOB IPAMOYTOJIbHUKA.
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[Wrom =10l %

Puc. 10.1. ITpumep ucnonb3oBanus npouexypsl PolyLine

Procedure RoundRect (X1, Y1, X2,Y2, X3, Y3: Integer) ;

DT0 METO]l BBIYEpUHBAHUS MPSMOYTOJIbHHUKA CO CKPYIIEHHbIME yraamu. X1, Y1, X2,
Y2 KoOpIMHATBl BEPXHErO JIEBOTO ¥ HIDKHETO NPaBOTO YIJIOB NPSAMOYTOJbHHKA, aX3,
Y 3 pa3mep amturca, 0JJHa YeTBEPTh KOTOPOTO MCIIONIB3YETCS JUIsl BEIYSPUH-

BaHUs CKPYTJICHHOTO yTJIa.

Procedure PolyGon ( const Points array of TPoint ) ;

Meron PolyGon pucyer 3aMkHyTyr0 GUrypy (MHOTOYTOJBHHMK) IO MHOMKECTBY
YIJIOBBIX TOYEK, 3aJlaHHOMy MaccuBOMPOINts. [Ipu 3ToM mepBasi TOuka COCAMHSACTCS MPSIMOM
nuHKER ¢ mocneaneii. Dtum meroaPolyGon ortiuuaercs ot meromaPoliline,

KOTOPBII HEe 3aMbIKaeT KOHEUHble TOYKH. PHCOBaHHE OCYIIECTBISETCS TEKYIIUM
nepoM Pen, a BHyTpeHHss1 001acTh (PUTYpBI 3aKpaniuBaeTcs TeKyIeil kucthroBrush.

Procedure Pie (X1, Y1, X2,Y2,X3,Y3, X4, Y4 : Integer ) ; Merox Pie pucyer
3aMKHYTYIO (QUTYpPY CEKTOp OKPY>KHOCTH WJIH AJIIUIICA

CIIOMOIIBIO TEKYIIMX MapaMeTpoB Iepa Pen, BHyTpeHHssI 00JacTh 3aKpallnBaeTCs
tekymier kucteio Brush. Touku(X1,Y1) u(X2,Y?2) 3agatoT npsiMOyroJibHHUK, OTHU-

ChIBatOIHiA Auric. HavanpHas ToUKa YT ONpeAessieTcs: IepeceueHreM dIUTHIICA

CTIPSIMO¥A, IPOXOJISIIEH yepe3 ero ero neHTp u Touky (X3,Y3). Koneunas touka ay-

T'H OIIPEIENIAETCs IepeceueHNeM 3IUIUIICA C IPSAMOM, MPOXOAIIEH Yepe3 ero UeHTp U

touky (X4,Y4). Jlyra pucyercst IpOTHB YaCOBOM CTPEIKH OT HaYalIbHOM 10 KO-
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HEYHOW TOYKH. PUCYIOTCS TIpsIMbIE, OTPAaHHYMBAIOIINE CETMEHT U IIPOXO/IAIIUE Yepes
teHTp summnca u Touku (X3,Y3) u(X4,Y4).
[Wrpsdeca =10 x|

*
T Dl TRECT

Puc. 10.2. [Tpumep nCONB30BaHUS METOIOB PUCOBAaHUS (PUTYD

Cosnmaaum dopmy, ycranoBuM eii pasmepsl Heigth 500,Weight 500. Bausy pazmectum
KHOTIKY, 337a]iuM eit cBoiictBoCaption ¥4Pucoats,,. [Ipu 3amycke mpo-

TPaMMBbI U MIETYKE M0 ITOM KHOMKE Ha (hOpMe TTPOPUCYIOTCS pa3inuHble GUTYPHI (CM.
puc. 10.2). Hmke mnpuBenéH JUCTUHT TPOTPAMMBI, JIEMOHCTPHUPYIOIIMA  paboTy

NEePEeYMCICHHBIX METOI0B. Pe3ynbTaT paboTsl mporpaMmsbl puBesieH Ha puc.10.2.

procedure TForm1.Button3Click(Sender: TObject);
vart:array[1..5] of TPoint;

begin

//prcoBaHME TUHUT

Forml . Canvas . LineTo (500,500 ) ;

//M3MeHsIeM IBET U TOJIIUHY JIMHUU

Forml . Canvas . Pen . Color := cIMaroon ;

Forml. Canvas . Pen. Width:=5;

//prcoBaHKE MPSIMOYTOIBHUKA

Forml . Canvas . Rectangle ( 50 ,50,200,200) ;

Forml . Canvas . Pen . Color := clolive ;
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//prcOBaHME AIUTHAIICA

Forml . Canvas . Ellipse ( 50 ,50,100,200) ;

//pucoBanue NPSMOYTOJIbHUKA CO CKPYTIIEHHBIMHU YTIIaMU
Forml . Canvas . RoundRect ( 250,250 ,400,400,30,30) ;
//prCOBaHHE CEKTOpa OKPY>KHOCTH

Forml . Canvas . Pie ( 300,300,400 ,400 ,350 ,350,500 ,500 ) ;
//(opMupoBaHre MaccHBa KOOPAWHAT BEPILUH MATUYTOJIbHUKA
t[1].x:=250;t[1].y:=10;
t[2].x:=350;t[2].y:=15;
t[3].x:=400;t[3].y:=50;
t[4].x:=300;t[4].y:=150;
t[5].x:=250;t[5].y:=100;

Forml . Canvas . Polygon (t);

Forml. Canvas . TextOut ( 10,10 ,'sTo _, BbIBenu,  TeKcTCT" ' );

end;

Procedure TextOut (X, Y : Integer ; const Text : String ) ;
Ota (QyHKIUS MUIIET CTPOKY TeKCTa Text, HauuHas ¢ no3uiu ¢ koopauHaramu(X,Y).
Texymras mo3unussPenPos nmepaPen nepemeniaeTcss B KOHEI[ BhIBEJACHHOTO TekcTa. Hanmuch

BBIBOAUTCA B COOTBETCTBUHU C TCKYIINUMH YCTaHOBKaAMHA mpn(bTaFont,

q)OH HaaAMHUCHU OHNpeACIACTCd YCTAaHOBKaMU TGKYHIGI\/'I KHUCTHU. I[J'IS[ BbIpaBHUBaHUW A
MO3UIHUH TCKCTAa HA KAHBE MOYKHO HUCII0JIb30BATh MCTO/IbI, ITIO3BOJIAIOIINC OTIPCACIINTD BBICOTY
U JTMHY TeKcTa B nmukcensx TextExtent, TextHeight uTextWidth. Pac-

CMOTPHUM 3TU (PYHKIIUH.

Function TextExtent ( const Text : String ) : Tsize ;

Ota (QyHKIMS BO3BpAIIaeT CTPYKTYpY THIA TSIZE€, COAEpIKAIIYIO UIMHY U BBICOTY B
IINKCEIIAX TCKCTaTeXt, KOTOpLIfI npeanojgaracTcda HalmcaTb Ha KaHBC TCKYIIIUM

mpUPTOM.

type

Tsize = record cx : Longint ; cx : Longint ;

end;

Function TextHeight ( const Text : String ) : Integer ;
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@DyHKLMS BO3BpAIAET BHICOTY B TUKCENIAX TeKcTa TeXt, KOTOpbIil npenmnoaaraeTcs

HalnucaTh Ha KaHBE TEKYIIHUM HIPUPTOM.

Function TextWidth ( const Text : String ) : Integer ;

@yHKIMS BO3BPALLAET JUIMHY B IUKCEIAX TEKCTa [eXt, KoTopslii peaoaraercs

HalnMcaTh Ha KaHBE TEKYILUM IIPUPTOM. DTO MO3BOJSET IEpe]] BbIBOAOM TEKCTa Ha
KaHBY OIIPEJeJINTh Pa3Mep HaJIIUCH M PACIONOXKUTh €€ U APYrue 3JIEMEHThl U300paxKeHus
HaWIy4IIuM o0pa3om.

Ecnu 1BeT KUCTH B MOMEHT BBIBOJIA TEKCTA OTJIMYAETCS OT TOI'0, KOTOPBIM 3aKpallieHa
KaHBa, TO TEKCT OyJeT BbIBEIEH B IIBETHOM MPSAMOYroJbHOW paMmke, HO €€ pa3Mepbl OyayT
TOYHO PaBHBI pa3MepaM HaJIIUCH.

Msl paccMOTpenn OCHOBHBIE (YHKIMM pHCOBaHUS. Temepb MOXHO TeperTn
HENOCPEACTBEHHO K pucoBaHuio. Ho mepes 3TuM cienyer 3aMeTuTh, YTO €CJIH Bbl CBEPHETE
OKHO ¢ rpa(uKoii, a 3aTeM ero BOCCTaHOBHUTE, TO KapTUHKA Ha (hopMme ucuesHer. M3amenenue
pa3MepoB OKHA TaK)Ke MOXKET MCIOPTUTH rpaduyeckoe u3odpaxenue B HEM. s penieHus
3TOMU MTPOOJIEMBI CYIIECTBYIOT IPOIEAYPHl 00PabOTKH COOBITHI

Oo6bext.FormPaint u O6bext.FormResize.

[Tponenypa O0bexT.FormPaintBeinonHsercss mocie mosBiAeHHs (GOpMbI Ha JKpaHe, a
nporuenypa Oobext.FormResizeno-

cie u3MeHeHus pasmepa ¢popmbl. Crie0BaTeNbHO, BCE ONEPATOPbl pUCOBAHUS HYKHO
nomemniats BHyTph O0bekT.FormPaint u nybnuposats B nponenypeO0nvexT.FormRe-

size.

Kmnacc TCanvas — cepaneBuna rpaduueckoit moacuctemsl Delphi (Lazarus). On
o0benuHsieT B cebe W "xoncTt" (KOHTeKeT KOHKpeTHoro yctpoiictBa GDI), u "pabouue
UHCTpYMeHTH!" (mepo, KHCTh, WpU(PT) UM Jaxe '"moxmactepbeB" (HAOOp GYHKIMHA 1O
PHCOBAHHIO TUIIOBBIX T€OMETPHUECKUX DUTYD).

KanBa He sBisieTcss KOMIIOHEHTOM, HO OHA BXOJUT B KauecTBE CBOICTBa BO MHOTHE
Jpyrue KOMIIOHEHTHI, KOTOPbIE OJKHBI YMETh HApUCOBaTh ce0sl U OTOOPa3UTh KaKyr-InOo
HH(pOpMaIIHIO.

Jliis pucoBaHusl KaHBA BKJIIOYAET B ceOs MIPUPT, IEPO U KUCTh!

(pb) property Font: TFont ; {TFont: Charset, Color, Style, Size}

(Pt) property Pen: TPen; {TPen: Color, Mode, Style, Width}

(Pb) property Brush: TBrush; {TBrush: Bitmap, Color, Style}
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KpOMe TOro, MOXHO pUCOBATb U IMOTOYCYHO, IMOJYYHB AOCTYII K KAXKIAOMY ITHKCCIY.

3HaueHue CBOMCTBA

property Pixels[X, Y: Integer]: TColor;

COOTBETCTBYET IIBETY TOUKH ¢ KoopauHaTami (X,Y).

Kitacc TCanvas

procedure Arc (X1, Y1, X2, Y2, X3,Y3, X4, Y4: Integer);

procedure Chord(X1, Y1, X2, Y2, X3,Y3, X4, Y4: Integer);

procedure Ellipse(X1, Y1, X2, Y2:Integer);

procedure MoveTo(X, Y: Integer);
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Merton pHCYET CEerMeHT
AIIUICA. DIUIUIC OIpenesieTcs
OTHCHIBAIOLIIUM
npsmoyronbaukom  (X1,Y1l) —
(X2,Y2). HauvanpHas  TOuKa
CErMEHTA JISKUT Ha MEePEeceUeHUH
AILTUIICA U JTy4a, IPOBEJACHHOTO U3
ero meHrpa uepe3 Touky (X3,Y3).
Koneunas To4ka cerMeHTa JIeXKUT
Ha MEepPEeCceueHnn dJUINICA U JIyya,
IIPOBEJIEHHOTO M3 €ro ILeHTpa
yepe3 Touky (X4,Y4). CermeHt
pucyercs MPOTHUB 4acoBOU

CTPEJIKH.

Pucyer xopny u 3anuBaer
OTCEKAaEMYI0 €H0 4YacTh DJUIMIICA.
Omnnc, HavanbHash U KOHEYHas
TOYKM ONPENEIAIOTCS, Kak B

metoae Arc.

Pucyer wm 3akpammBaer
AJIIMIIC, BITICAHHBIN B
npsamoyronsauk - (X1,Y1) —
(X2,Y2).

[Iepememaer TEeKy1Iee
MOJIO)KEHHe  mepa  (CBOMCTBO

PenPos) B Touky (X,Y).



procedure LineTo(X, Y: Integer);

procedure BrushCopy(const Dest: TRect;
Bitmap: TBitmap; constSource: TRect; Color: TColor);

procedure CopyRect(const Dest: TRect;
Canvas: TCanvas; constSource: TRect);

procedure FillRect(const Rect: TRect);

procedure Draw(X, Y: Integer; Graphic: TGraphic);

procedure StretchDraw(const Rect: TRect;
Graphic: TGraphic);

procedure FloodFill(X, Y: Integer; Color: TColor;
FillStyle:TFillStyle); TFillStyle =(fsSurface, fsBorder);
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[IpoBoaut JIMHUIO
TEKYIIUM IIEPOM M3 TEKyllel

To4kH B (X,Y).

[IpousBoaut cnenuaibHOE
konuposanue. lIpsamoyronsHHK
Source u3 6utoBol kKapThl Bitmap
KOIIUPYETCS B IPSIMOYTOJIBHUK
Dest Ha kaHBe; IIpM 3TOM LBET
Color 3amensiercs Ha  IBET

tekymiei kuctu (Brush.Color).

IIpousBoaut
KOIMUPOBAaHUE  MPSMOYTOJIbHUKA
Source u3 xamBel Canvas B
npsiMoyroibHUK Dest B obmacTu

caMoro o0ObBeKTa.

[IpousBoaut 3aJTUBKY
MPSIMOYTOJIbHUKA (Texymei
KHCTBIO).

OCYU.[CCTBHHCT puUcoBaHUC

rpaduueckoro oonrekta Graphic

OcyiecTBISIET pUCOBAHUE
obbekta Graphic B 3amaHHOM
npsaMoyrosnbHuke  Rect.  Ecin
pasMepsl HMX HE COBINAJAloT,

Graphic macmtabupyercs.

[IpouzBoaut 3aJIMBKY
obmacT  TeKymlel  KHUCTbIO.
[Iponecc HaumHaeTcss C TOYKH
(X,Y). Ecmu pexum FillStyle
paen  fsSurface, To oOH
IPOAOIDKAETCA 10 TeX IOop, MoKa

€CTh COCCOAHHE TOYKH C IBETOM



procedure Pie (X1, Y1, X2, Y2, X3,Y3, X4, Y4: Integer);

procedure Polygon(const Points:array of TPoint);

procedure Polyline(const Points:array of TPoint);

procedure Rectangle(X1, Y1, X2, Y2 :Integer);

procedure RoundRect (X1, Y1, X2, Y2, XW, YH: Integer);
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Color. B pexume fsBorder
3aKpalMBaHue, HA000pOT,
HpeKpamaeTcs IpH BBIXOJAE Ha

rpanuiy c 1serom Color.

Pucyer cexrop aunmrca,
OIHCBIBAEMOTO
npsmoyronbHukom  (X1,Y1l) —
(X2,Y2). Croponsl  cekropa
JeKaT Ha JiyyaxX, NPOXOJAIIuX U3
LEHTpa DJJUIMICA 4Yepe3 TOYKHU

(X3.Y3) u (X4,Y4).

CtpoUT MHOTOYIOJIbHUK,
UCIIONIB3YySl MACCHB KOOPAMHAT
touek  Points. Ilpu  sTOom
MOCJIEIHASI TOYKA COEOUHSETCA C
NepBo M BHYTPEHHssI 00JacTb
3aKpalnBacTCs.

Polygon ([Point(10,10),
Point(30,30),Point(20,40)])

CTpOI/IT JIOMAaHYO JIMHUIO,
HCIIOJIB3YySA MaCCHUB KOOPpAWHAT

Touek Points.

Pucyer npsMOyroiabHUK ¢
IVaroHalIbIo 3aJlaHHON

KOOpJIMHATAMH (X1,Y1) u
(X2,Y2).

Pucyer npsMoyroiapHuk c
3aKpyTJIEHHBIMU yriamH.
Koopnunarsl BepmmH — Te XKe,
yto W B Metonme Rectangle.
3aKpyIJIeHusT  pUCYIOTCS  Kak

CCIMCHTHI 3JUIMIICA € pasMEpaMu



OCel MO  TOpPU3OHTAIM U

Beprukast XW u YH.

function TextHeight(const Text:string): Integer;

Bosspamaer BBICOTY

crpoku Text B mukcenax.

function TextWidth(const Text:string): Integer;

Bosspamaer LHIUPUHY

cTpoku Text B mUKcemnax.

procedure TextOut(X, Y: Integer;const Text: string);

[IpounsBoaut BBIBOJI
crpoku Text. JleBwlii BepxHUi
YroJl IOMEUIAETCsl B TOUKY KaHBbI

X,Y).

procedure TextRect(Rect: TRect;
X,Y: Integer; const Text: string);

[IpousBoaut BBIBOJI
TeKCTa ¢ orceyeHueM. Kak u B
TextOut, crpoka Text BeIBOgUTCSA
¢ mo3unuu (X,Y); IpHu 3TOM 4acTh
TEKCTa, JIeKAIllas BHE IIPEACIIOB
MIPSAMOYTOJIbHUKA Rect,

OTCCKACTCA U HC 6y):[eT BHHA.

property PenPos: TPoint;

Conepxut TEKYILYIO
MO3UILIHIO nepa KaHBBI
(u3meHnsercs MIOCPEACTBOM

meroaa MoveTo).

ITpumep
procedure TForm1.Button1Click(Sender: TObject);
begin
with Form1.Canvas do begin
Brush.Color := clGray;
Rectangle(10,100,250,300); // kopnyc

Polygon([Point(0,100),Point(130,20),Point(260,100)]); // kpeiwa

Brush.Color := clWhite;
Ellipse(110,40,150,80); /] uepoax
Rectangle(30,150,110,230); // oxno
MoveTo(70,150);
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LineTo(70,230);

Rectangle(150,300,230,150); // osepo

Brush.Color := clGray;
Polygon([Point(150,300),Point(150,150),Point(210,160),Point(210,300)]);

end;

end;

[ Buttoni ]

IO ouMcTKM QOPMBEl HAOO YCTAHOBUTHL Ha (QOPMYy KHOIKY, OOpaboTumMk COOBITUN
KOTOPOM BHIBEHBaeT QyHKUMIO Forml.Refresh.
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