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JlabopatopHass pabora 1. IleHTpadpHOE€ M mapajjieIbHOE
npoenupoBanue. Ilpsimas nuHUS W cnocoObl ee rpaduueckoro

3aJaHuA.

Pemennie 3amau HauepTaTeNbHON TEeOMETPUUM C MNPUMEHEHHEM TIpaduyecKoro
penaktopa Gimp. IlenTpasbHOe W mapauienbHOE MpoenupoBanue. OpTOroHaNIbHOE
MPOELUPOBAHUE

TeopeTnyeckasi 4acCTh.

1. Cgenenusi u3 HaUepTaTeJIbHOI reOMeTPUHU

IIpoeunpoBanme (at. Projicio — Opocaro Brepén) — MpoIEecC MOJYYCHHUS H300pakeHUs
npeamera (MPOCTPAHCTBEHHOTO OOBEKTa) Ha KaKOH-TMOO TOBEPXHOCTH C MOMOIIBIO
CBETOBBIX WJIM 3PUTENBHBIX Jy4del (JIydeld, YCIIOBHO COCIUHSIONIMX IJIa3 HAaOIIOIATeNs C
KaKOH-JTMOO TOYKOH MPOCTPAHCTBEHHOTO 00BEKTA), KOTOPHIC HA3bIBAOTCS IPOCIIUPYIOLIHMHU.

W3BecTHBI 1Ba METOA MMpOCHHUPOBAHUS: HEHTPAJIBbHOEC M MMAPAJICTIbHOC.

LleHTpajbHOE MPOEIMPOBAHME 3aKIIFOYACTCS B MPOBEJACHUU Yepe3 Kakayw Touky (A4, B,
C,...) wu3oOpakaemMoro oOBEKTa ¥  ONpEAeNEHHBIM 00pa3oM  BBHIOpAHHBIN LEHTP
npoenupoBanus (S) npsmoii iuauu (SA, SB, >... — nmpoenupymouero Jy4a).

A

1y

Pucynoxk 1.1 — LlenTpasibHOE IpoeiMpoBaHUE
Beném crnenyromue o6o3nauenus (Pucynok 1.1):

S — nmeHTp mpoenupoBaHus (IJ1a3 HAOTIOAATENS);
11 — INIOCKOCTB ITPOEKIINHM;



A, B, C — 00bEKTHI MPOCITUPOBAHUS — TOUKH;
SA, SB — mpoenupyromiue npsiMbie (MTPOCHUPYIONINE JTyUH ).

IlenTpaJbHOI Npoeknyel TOYKH HA3bIBAECTCSA TOUKA MEPECEUEHUs MPOCLUPYIOIIEH
MPSIMON, NMPOXOJAIIEH Yepe3 LIEHTP MPOELMPOBAHUS M OOBEKT MPOEHUPOBAHUS (TOUKY), C
IJIOCKOCTBIO IIPOEKIIUH.

[TpoenmpoBanue, Mpu KOTOPOM MPOCHHUPYIOIIUE JIYYH, HPOXOISIINE Yepe3 KakKIYI TOUYKY
00BEKTa, napaiebHO BbIOpaHHOMY HaIpaBJICHUIO npoenupoBanus P,
Ha3bIBACTCs MAPaJLIeIbHBIM.

A
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Pucynok 1.2 — MeToz napaiesIbHOro MpoeupoBaHus

B

Beeném 0003HaueHUS:

BBeaém o0o3HaueHus:

P — nanpaBiieHre pOEUPOBAHUS;

71 — TOPU30HTAIbHAS TJIOCKOCTh MPOEKIIHIA;
A, B — 00BeKTBI TPOCIIUPOBAHUS — TOUKHU;

A1 n B1— npoeknuu Touek 4 U B Ha MII0CKOCTh MPOEKIUH 1.

IMapaJjieJJbHOM _NPOEKIHMeN TOYKM HA3bIBACTCS TOYKA IIEPECEUYEHUS] NPOCLUPYIOLIEN
MpsIMOM, TapaJUIeIbHOM 3aJaHHOMY HAIpPABJICHUIO IPOECHUPOBAHUSA P, C IUIOCKOCTBIO
MIPOCKLUN T1.

Ecnu nHanpasieHne npoennpoBaHus P NEpNEeHANKYISIPHO IUIOCKOCTH NPOEKIUM p1, TO
IIPOCLIUPOBAHKE Ha3bIBAETCS] NPSAMOYI0JbHbIM (PucyHok
1.3),unu OpTOroHAJIBLHBIM (Tped. Ortos — npsiMoi, gonia — yrom), ecnu P He
MIEPIEHIUKYIISIPHO 71, TO IMPOELUPOBAHUE HA3BIBACTCS KOCOYIOJAbHBIM.




YerbipexyroinbHuk AA1B1B 3a1a€T MIOCKOCTh T, KOTOpash Ha3bIBACTCA MPOCHUPYIOIICH,
IIOCKOJIbKY OHA MEpHeHAMKYJISpHa K IulockocTH w1 (yLlmi). B panpHelimem Oynem
UCITI0JIB30BAaTh TOJIBKO MPSAMOYTOJIbHOE MPOEUUPOBAHUE.
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Pucynox 1.3 — OprorosaibHoe mpoerupoBaHUE

XOpoIIUM MOACTIOPHEM TSl PEeLISHHUS 3a/1a4 MOXKET CITY)KHTh HHTEPAKTUBHOE YU4eOHOE
nocobue «Bonpxun K.A. HauepratensHas reomerpus. YuebHoe nocodue. — HoBocubupck
2004» , 1OCTYIHOE IO CChUIKE:
https://graph.power.nstu.ru/wolchin/umm/Graphbook/book/index.htm

2. T'padmyecknii pexakrop Gimp

GIMP — wMHoro miar¢popMeHHOE NporpaMMHOe oOecredeHue st paboThl HaJ
nzobpaxenusimu. GIMP sBnsiercst akponumom, o3naudaromumv GNU Image Manipulation
Program. Pemaktop GIMP mnpuromeH mns pemieHuss MHOXKECTBA 3a1ad IO W3MEHEHHUIO
n300pakeHu, BKITtoUas peTyinb (hororpaduii, 00beTMHEHNUE U CO3/ITaHNE N300PAKEHUM.

[Iporpamma GIMP muorodynkunonanpHa. E€ MOXXHO HCIONB30BaTh Kak IPOCTOM
rpaduyueckuil pegakTop, Kak NnpodeccruoHallbHOE MPHIIOKEHHE Ui peTymu (oTtorpaduid,
KaK CEeTeBYI0 CHUCTEeMYy NaKeTHOM 00paboTku u300pakeHu#, Kak MporpaMmy JUis
BOCITPOHM3BO/ICTBA N300paKEHHM, KakK rpeodpazoBarens GopMaToB H300paKEHUN U T.JI.

GIMP crpoekTupoBaH pacHIMpsieMbIM TpPH TOMOIIM JOTIOJHEHUH, peaTn3yoNnuX
mo0ble Bo3MokHble (yHKIMU. [lepenoBoit uHTepdeiic s mporpaMMUPOBAHUS MO3BOJISET
JIETKO aBTOMAaTU3UPOBATh BBIMOIHEHHE JTHOOBIX 3a/1a4 JIF0OOT0 YPOBHSL.

OnHoit u3 cuitbHBIX cTOpoH GIMP sIBIIsieTCsI €r0 JOCTYIMHOCTh M3 MHOTHX HCTOYHHKOB
JUIE MHOTUX omnepannoHHbIX cucteM. GIMP BXoauT B cocTaB GONBIIMHCTBA AUCTPUOYTUBOB
GNU/Linux. GIMP Ttakse AOCTyIeH U JUIs IPYTHX OTNEpaIlMOHHBIX cucTeM Bpoae Microsoft
Windows™ unu Mac OS X™ ot Apple (Darwin ). GIMP — cBo6oaHOe TporpamMMHOE
obecrieuenue, Bbimyckaemoe mon JmneHsueir GPL(General Public License). GPL
MPEOCTABIIICT MOJB30BATEIISIM TMPABO JIOCTYNMAa K HCXOJHOMY KOJAY MPOTPaMM U IPaBO
HU3MEHSATE €TO0.

[To3HaKOMHUTBHCS ¢ BO3MOXKHOCTSIMH M TOPSAKOM HCIOJb30BaHMs GimMp MOXXHO Ha
ounmansHOM caiite https://docs.gimp.org/ru/getting-started.html , qpyrux caiitax, TaKMX Kak



https://graph.power.nstu.ru/wolchin/umm/Graphbook/book/index.htm
https://docs.gimp.org/ru/getting-started.html

https://mostik.info/glaval ustanovka i zapusk gimp/ , https://uroki-gimp.ru/ ,
https://docs.altlinux.org/books/gimp.pdf u . m.

3. PaccmoTpuM npumep pellleHHsl 3aJa4Yd  HavYepTaTeJbHOIl
reoMeTpHH ¢ MpUMeHeHneM rpaguieckoro peaakropa Gimp.

3agaua 1.

[Io nAByM ULEHTpaJibHBIM HpPOEKUUsAM TpeyroipHuka ABC omnpeaenuts €ro
IIPOCTPAHCTBEHHOE IOJI0KCHHUE.

Ba :
A2 BC-: A;dc
1

Jnsa  pemeHuss  3a7auv  rpauUyeckMM — METOJOM  HCIOJIb3yeM  CBOOOJHO
pacrmpocTpaHsieMblil OecIIaTHBI peaakTop u3odpaxenuit Gimp.

1. 3amyckaem Gimp u co3maém HOBBIH MPOEKT — M300paxeHue pasmepom 800 Ha 600
nukceneut. s aToro BeiOMpaem u3 3aknanku «Paimy crpouky «Co3marh MpOeKTy,
Wi HaxuMaeMm couetanue kinasum Ctrl — N, B okolike BBosa mapaMeTpoB 3a1aém
pasmepsl nzodpaxenus: lupuna — 800, Beicota — 600, OTKphIBaeM pacIIMpEeHHbBIS
napaMmeTpsl, BEIOMpaeM 3arnoiHeHne — benblil, B KOMMEHTapHsIX 3alliChIBAEM HOMED
3a/1auu U cBOIO (pammmio, Haxkumaem OK.


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

GhL Imane Maninulation Proaram

L03438Te HOBOE M30DPaxEHNE x
WabnoH:

Pazmep mzobparkenns
LnpuHa:

Buicota: 600
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nukcenogfin ™
LigeToBoe npocTpaHcTeo:  Lleeta RGB
TOYHOCTL: 8 Gur Leno4yncnedHoe
ramma HenuHeiiHoe NpoCcTpaHCTED
E
LleeToBoi npoduns: BerpoenHslit RGE (GIMP built-in
3anonHeHHe: Benslii

KoMMeHTapHii: 3apava 1, paapaboTan Tkauy

C6pocue OK OTMeHa

2. Jlanee mepeHOCHMM Ha CO3JaHHBIN Oenblii GoH ycioBue 3amaun. Co3maeM 3eleHYIO
IUIOCKOCTh MPOEKUMM. {711 3TOro M3MEHUM LBET MEPEIHEro IJIaHa Ha 3€JEHBIN,
HIEJIKHYB TI0 KBaJIpaTUKY I[BETA MEPEIHETO TUTaHa (Ha PUCYHKE OH YE€PHBIi), BHI30BEM
Juasor BeIOOpa 1BeTa.

®aiin [lpaeka Boigenenwe Bug VsoBpamenwe Cnod Ueer Wug

X
Cm ..A.I-TFL-1EHI:-I[7i LBET NepegHero NnaHa.
— 70 -~ M |WénknuTe, yTobbl OTEPLITL AManor exibopa LBeTa.

Bribepem cBeTiio 3e€HBIN 1BET, Kak B ycioBuu 3amaud, HTML — pa3merka 9ff36f u
HaxméM OK.
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MpesHWA:

Cnpaeka & DK OTmeHa

IIpu nomomm wuHCTpyMeHTa «IIpAMOYrosbHOE  BBIIEIECHUE)» H co31aauM
NpSIMOYTOJIPHUK B HWD)KHEH 4yacTh M300pakeHHs. 3aTeM, IpW TOMOIIM HHCTPYMEHTA

I
«IInockas 3aauBKa» 3aKpacCuM €ro IBCTOM IEpCAHCIO IIJIaHa (SCJIGHBIM).

Jlnst mpuIaHusl NepCHeKTHBBI MCIOJIb3yeM HMHCTPYMEHT IMpeoOpa3oBaHMs CIOEB m
BbIOEpEM ero, B pexknMe «lIpeobpazoBanue mo Toukam» u «Cloi» OTMETHM ILETYKOM
MBI BCEC YTIIbL IpsAMOYT'OJIbHUKA, MEpEABUHEM nux n HaXXMEM KHOIIKY
«IIpeobpazoBaTh»



*[Bez unsenu]-1.0 (Lisera RGB 8 v, ii GIMP built-in sRGB, 1

it Liger Wcrpymesti Ownetpi Oksa Cripaeka

#  Npeobpasosanwe no Toukam A [

Tenepp Hapucyem JieBbIi, OOpAOBBI TpeyroyibHUK. [Ipu momomm auanora BeIOOpa
nBeTa nepeaHero mmiana BeiOepeM 1BeT ¢ HTML pasmerkoit f36fcf. BriGepem

W
uHCTpyMeHT «Kapangaun , ToNmmuHy JMHMM B TAaHEIM KHUCTH BbIOEpEM
MUHHUMAJIbHYI0, 3X3 MUKCEeI.

JInst Toro, 4TOOBI HAPUCOBATh OTPE30K JIMHUH MIENKHEM MBIIIBIO B HY)KHOM MECTe, IJIe
JOJDKHO OBITh HA4ajo OTpe3ka, 3akumaeM KHomnky Shift Ha kimaBuaType, mepemectd
Kypcop K MecTy, rue OyIeT HaXOIWTHCS KOHEI| OTpe3Ka W emié pa3 IICJKHEM JIEBON
KHOTIKO# MBIIIH. DTy e ONEPaIHIO MTPOJIEIaeM CO BCEMH CTOPOHAMHU TPEYTOJIbHHUKA.



*3agaqa 1 Trauykxcf-1.0 (Usera RGB 8 Gur, nennneiinoe uenouncaennoe, GIMP built-in sRGE, 2 cros) 800x600 - GIMP

Daitn TMpaska Boienenne Bug enme Croii Lser Uncrpymentsi Ounstpei Okria Crpasa

Kapanpaw
pransH... V£ v

100,0,

-
0,00 | D Q

1,0 | 9 Q

EHHBIE LTPHXH

JlenaeM TOANIMCH TIPH TIOMOIIM HHCTpYMeHTa «Tekct» . , YCTaHABJIHMBACM MIPUQPT
Times New Roman, s3eik -pycckuii, pasmep 24. Ilepexoaum U3 TEKCTOBOTO CIIOSI Ha
cioit ¢poHa, 9To OB HAPUCOBATH TEM K€ I[BETOM LIEHTP MPOCIIUPOBAHUS Sy .

HenpozpadYHocTE 100,10

BnokMpoBra:

HucTe
- p

Pazmep 10,00

-3

y
b

CoOTHOLEHKE 0,00 N
10 LOOTHOLWWEHKWE ... i
[I€nkHyB B HYXHOM MeECT€, HaHOCHM TOYKYy — LEHTp mHpoemnupoBaHusi Sz. Jlemaem
MOJIHCh U OISATH MEPEXOIUM B CJIOH (oHa.

AHajOrM4HO BBIYEPUMBAEM BTOPOM, CHUHHUHI TpeyroibHUK, 1BeT HTML pasmerkn
laded?7.

BbINOIHUB 3TH AEUCTBUS, MBI II0JYyYUM PUCYHOK C YCIOBUEM 3aa4H.



He 3a0ynere coxpanuth ero B (aiinme ¢ HazBanueMm «3amada 1| Bawa gamunusny.
CoxpaHeHHe OpCANOYTUTCIIBHO BBIIIOJHATL HA Ball JIMYHBIA (1)J13HI — HOCUTCIb, HWIIN
muck ¢ain — cepBepa. He penku ciydaum, Korja KOMITBIOTEp «3aBHUCACT» U CTYIEHTY
MIPUXOJIUTCS HAYUHATH PabOTy 3aHOBO.

3. Temeppr mpucTynmuM K pemieHuio 3agadd. sl mepBOro Immmara pemieHds CO3aauM

FES
. . [-
HOBBIM CJIOM C MPO3pavYHbIM 3allOJIHCHUCM. H_ICJ'IKaCM 0 TIHUKTOrpaMMeE

CcOo3aaHus CJI0s4, B OKHE CO3JaHUsA BLI6I/IpaeM «3aroaHeHUE ((HpOSpaHHOCTL».

Hoewiii cnaii >

A Co3naTbh HOBbIH CNoi
3anava 1 Tkay -1

WMa cnos: Cnoii Mepexnwuarenu

©® x

LieeToBan MeTKa:

Paum: HopMansHbli - -~
POBETH NUKCEN

[poCTpaHCTED CHMEILMBAHNA: OBETbE NOZWUKWHD M pazmep

) .EIE!ﬁ.I'II:IKl-IpEIEElTI:- an I:|¢IE|'KE|HELI'I
[pOCTPAHCTEO COBMELLEHWA:  ABTOMaTHYECKH

PexuM CoBMELLEHNA: ABTO

HenpospauHocTb: 100,0

LWupuHa:
BricoTa:
CmelleHre no X:
CmelleHne no Y:

3anonHeHue: MpospauHocTs

OTmeHa

IIpy nomouM HMHCTpyMEHTa KapaHAall C KHUCTBIO pa3sMepoM 1 MHKCElb HaHOCUM
COOTBETCTBYIOIMM IIBETOM NIPOECLUPYIOIINE JTYUH.



4, Co3ganuM HOBBIM CIIOH C MPO3pavyHbIM 3alOJIHEHHEM M HENpo3padyHoCThio S0.
OTMeTHM Ha HEM KpPacHBIM I[BETOM P IMOMOIIU KPYTJIOH KUCTH PasMEPOM 7 TOUKU
MEePeceueHus] MPOCHUPYIOMUX JIydei, BEIyIUX K OIHOMMEHHBIM BEpIIMHAM
MPOEKIIMIA TPEYroJIbHUKOB U Moanuinem ux kak A, B, C.

Sl

Al
Cl1

5. CoenvHUB TOYKH OTPe3KaMU JIMHUM, TOTYYUM UCKOMBIH TPEeyTrOJIbHUK.

|;:_‘,|
]
HpI/I IIoOMOIIIM HHCTPYMCHTA «CBO60I[HO€ BBIJCJIICHUEC» . BBLACIACT TPCYTOJIbHUK,

1
MOCJIEA0BATENBHO MIEIKAS 110 €r0 BEPIIMHAM H 3aIIOJIHAEM [[BETOM IIEPEIHErO IIaHa —
kpacHbiM. CHEMaeM Boiiesienne HaxkatueM Ctrl-Shift-A.



3ajaya pelieHa.

3aganue.

1. M3yuuTh TEOPETHUECKYIO YacTh

2. ]l OCBOCHUSI METOJMKH paboThI ¢ pepakTopoM GIMp BBIMOIHUTH PEIICHUE 331a4n
1, pa3oOpaHHOM B 1. 3 TEOPETUUECKOI YaCTH.

3. Pemmth MeTOn0M rpaduueckux moctpoeHui 3anauy u3 «lIpakThukyma Mo pereHuro
3a/a4 [0 HauyepTarelabHON reomerpun». Homep 3amaum onpenenuTts Mo MocieqHen
udpe CTyAeHYeCKOro Ousiera, CorjaacHo MpUBeIeHHON HUKe Tabuule

Mudpa 0 1 2 3 4 5 6 7 8 9
CTYJE€HYECKOTO
omiera

Howmep 3amaun | 4 5 2 3 4 5 2 3 4 5

4. OdopMuTh OTYET O BHITIOIHEHHON pabOTe COTIacHO MpHUIaraeMoMy o0pasiry.
5. Cparb Ha mpOBEpPKY OTYET M TOJATOTOBJICHHBIM (Dailyl c penieHneM 3agadyu yepes
MopTa 3IEKTPOHHOU 00pa3oBaTeNnbHOM cpeabl http://olimpita.skf-works.ru/



http://olimpita.skf-works.ru/

IIpakTukym no pemennio 3aaay. 3agauu Ne 1 -5

3agaua 1.

I1o 1ByM LIEHTpaIbHBIM IPOEKLIHAM
TpeyrosbHuka ABC onpenenuTs ero
IIPOCTPAHCTBEHHOE MOJIOKECHHUE.

Bz i
AzbclﬁlM Ci

3amaya 2.
§/1 S , [To numeromumcs napauieabHbIM
T MPOEKIUAM YEThIPEXyTrOJIbHUKA
ABCD niocTpouTh

IIPOCTPAHCTBEHHOE MOJI0KEHHUE
yeTbIpexyrosibHuka ABCD u
IOCTPOUTH HEAOCTAIOLLYIO
MPOEKIUIO ero BepiuHbl D.

3amaya 3.

[TocTpouTh TEHBL TOPOKHOTO
3HaKa, €CJIM U3BECTHA TEHD
OJIHOTO CTOJI0A.

3amaua 4.




ITocTpouts NpoeKIHIO
HapaJuiesenuIena
ABCDA"B*C"D" Ha II0CKOCTh
€ro OCHOBAaHUS 110 HAIIPABICHHIO
nuaronamu A™C.

3agaua 5.

ITocTpouTh TEHB, MOTYUYEHHYIO IIPU
OCBEIICHUHU COOPYKEHUS ABYMS
CBETUJIbHUKAMHU.
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3AJIAHUE
3amaya Ne |

Mo ABYM UEeHTpasibHbIM
npoekumsm TpeyronbHuka ABC
onpeaennTb ero
MPOCTPaHCTBEHHOE MOJIOXKEHME.

J:fBC?AI :.: B|: . c,

Onucanne BBINOJHEHHOI PadOThI.

Jns  pemeHust  3agadu  Tpa@UUEcCKMM  METOJOM  HCIOJIB3yeM  CBOOOTHO
pacnpocTpaHsieMblii OeCIUIaTHBINA pefakTop u3o0paxenuit Gimp.

1. 3amyckaem Gimp u co3maém HOBBIM MPoeKT — u3o0paxenue pasmepom 800 Ha 600
nukceneit. s atoro BeiOMpaem u3 3akiagku «@Paitmy crpouky «Co3maarh MPOEKTY,
Wi HakuMaeM coderanue kiasuin Ctrl — N, B okolke BBoja mapamMeTpoB 3a1aém
pa3mepsl n3obpaxenus: [upura — 800, Beicota — 600, OTKpBIBaeM paciIipeHHbBIE
rapameTpbl, BEIOMpaeM 3amojiHeHne — benblil, B KOMMEHTapHUsIX 3alliChIBAaeM HOMED
3a1a4uu U cBOI0 (hammmio, Haxkumaem OK.

GNU Imzane Maninulation Proaram.

IWabnon:

Pazmep uzobparceHns

Wnpuna: 800

BeicoTa:

PaspeuweHue no X:

e
, @
R 2 |

Pazpelwenne no Y: nukcenosfin
LigeToBoe npocTpaHcTBo:  LiBeTa RGB

TouHoCTb: 8 BT UenounCrIeHHoe

lamma HenuHeliHoe npoctpaH

LLeeToBOH NpodunL:
3anonHeHue: Benbii

KomMeHTapmii: 3anaua 1, paspaboTan Tkauy

Cnpaeka Chpocute OK OTtMena




2. Jlamee mepeHOCHM Ha CO3JIaHHBIN Oenblii GoH ycioBue 3amaun. Co3maeM 3eJIeHYIO
IUIOCKOCTh MpoeKiui. [[ns 5Toro u3MeHHM ILBET IepelHero IUlaHa Ha 3elEHbIH,
LIEJIKHYB I10 KBaJpaTUKY IIBETa MEePEeIHEro MIaHa (Ha pUCyHKE OH YEPHBIi), BEI30OBEM
JMaJIoT BHIOOpA 1IBETA.

Maiin [paska Beigenenwe Bwg WMsobBpaxenwe Choid Ueer Mhg

e |
n
Cm ..F-.r-rn-1E|H|:.|i-'1' LEET NepegHEro niaHa.
e B LW EnkHKrTe, yTobbl OTKpLITE gManor Buibopa UBeTa.

Beibepem cBetiio 3e1€HbIN 1BET, Kak B ycioBuu 3amaur, HTML — pasmerka 9ff36f u
HaxkxméMm OK.

Ak A4k A AFA4AF AP

I HTML-pazmetra: 9ff36f

Tecywyii: [N >

MpexHNiA:

I~

Cnpaeka ChpocuTs OK OTMeHa

I[Ipu nomomm wuHCTpyMeHTa «IIpsAMOYroinbHOE  BbIIEICHUE» H CO31aANM
NPSIMOYTOJIBHUK B HIDKHEH YacTh M300paxkeHHs. 3aTeM, IpU MOMOIIM HHCTPYMEHTa

I
«I1lmockas 3aIMBKay» 3aKpacuM €ro LBETOM IepeaHero miaHa (3enéHbiM).



8, 1 caoii) 800xE00 - GIMP. - o x

w]-1.0 (Users RGE 8 Eur rnas, GIME built

JIns mpupaHus MEepCreKTHBBI MCIIOIb3yeM WHCTPYMEHT IpeoOpa3oBaHHs CIOEB m,
BbIOEpeM ero, B pexnme «lIpeoOpazoBanue mo Toukam» u «CIioi» OTMETHM IIETYKOM
MBIIIM  BCE yIJBl NPSIMOYTOJIBHHKA, TEpEeABHHEM HUX W HAKMEM  KHOIKY
«IIpeobpazoBatb»

*IBbez umenn]-1.0 (Lieera RGE 8 6ut, HenuHelHoe uenouncaenHoe, GIMP built-in sRGE, 1 cnoif) 800x600 - GIMP

®aiin MMpaska Beigenenwe Bug zoBpawenwe Cnoid Ueer WHcrpymedtsr @unetpel Okwa  Cnpaska

Teneps Hapucyem neBblif, OOopaoBBI TpeyrosbHuK. IIpu momomm nuanmora BeIOOpa
nBera mnepeaHero Iana BbiOepem 1Ber ¢ HTML pasmerkoir f36fcf. Bridbepem

"
nHcTpyMeHT «Kapangamn , TonmmuHy JMHMM B TAaHEIM KHUCTH BbIOEpEM
MUHUMAaJbHY0, 3X3 NUKCENs



Jlnst Toro, 4TOOBI HAPUCOBATH OTPE30K JIMHUM IIEIKHEM MBIIIBIO B HY)KHOM MECTe, IJe
JOJDKHO OBITh Ha4ajo OTpe3ka, 3akumaeM KHonky Shift Ha knaBuaType, mepemectu
Kypcop K MecTy, riue OyIeT HaXOIUTHCS KOHEI| OTpe3Ka W emé pa3 MIEJKHEM JIeBOH
KHOIIKOH MBIIIH. DTy ke ONEPaIHIO IPOJIEJIaeM CO BCEMU CTOPOHAMH TPEYTOJIbHHKA.

*3apaua 1 Tkauyk.xcf-1.0 (Llgeta RGE 8 BuT, HennHeiinoe yenouncnenHoe, GIMP built-in sRGE, 2 cnos) 800600 - GIMP

®aiin Mpaeka Beigenenmne Bug U #eHue Cnoi Ueer Wucrpymentel ®unetper Okna Cnpaexa

* < (g U4

[
|

Hosl

Kapanpam
Pexam HopmansH... v ) W

E4HOCTE 100,0

# TapameTphl AMHAMAKK

€ LITPHXH

JlenaeMm TMOAINUCH TPH TOMOIIM MHCTpyMeHTa «TeKcT» . , YCTaHaBIMBaeM HIPUPT
Times New Roman, s3eik -pycckuii, pasmep 24. [lepexomum U3 TEKCTOBOTO CJIOS Ha
cioit hoHa, 9To OBI HAPUCOBATH TEM K€ IIBETOM IIEHTP MPOCIIMPOBAHUS Sy .



Henpospad4HocTe 100,0

Gnokuposka: #

KucTe
i

Pazmep 10,00

10 CooTHoweHwe ... 0,00
[[[énkHYB B HYXXHOM MECT€, HAHOCHM TOYKY — IICHTp MpoeunupoBanus Spy. Jlemaem
MOJINKUCH U OIATH NEPEXOIUM B CIIOH oHa.

AHaNOrMYHO BBIUEPUMBAEM BTOpPOH, CHHHMI TpeyronbHuk, 1uBer HTML pasmerku
laded?.

BrinonHuB 3TH HeﬁCTBHH, MBI ITOJIYYUM PHUCYHOK C YCIIOBUCM 3aJ1a4vu.

He 3a0ynpTe coxpanuth ero B (¢aiine ¢ HazBaHueM «3amada 1 Bawa gamunusy.
COXpaHeHI/Ie OpCANNOYTUTCIBHO BBIMMOJIHATE Ha Balll JTMYHBIA (1).]'[3HI — HOCHUTCJIb, HWJIHN
auck ¢aiin — cepBepa. He pemkm ciaydam, KOraa KOMITBIOTEp «3aBHCAeT» M CTYIEHTY
NPUXOAUTCSA HAYMHATH PabOTy 3aHOBO.



3. Temeppr mpuctynmum K pemieHuio 3afgaud. [[is mepBoro mara pemieHds CO31aJuM

H

HOBBIA CJIOM € mpo3pauHbiM 3anoiHeHuem. lllenkaem no nukTorpamme
CO3/IaHUS CJOsI, B OKHE cOo3/laHus BhIOMpaeM «3anonHenue «I1po3padyHocTby.

Hoewlii cnoi X

A Co3naTh HOBbIH CNoi
3apaqa 1 Tikauyk.xcf-1

Wms cnos: Cnoii Mepexnruarenu

© x
LIBETOBEA METKA: |
HHI#

PesumM: HopMankHsli s ~
0BETb MUKCENE
MpOCTPAHCTEO CMEWWBAHNA: GNOKWPOBETL NOZMUMID W pazmMep
) 0BATh aNba-KaHan
MpOCTPAHCTED COBMELLEHUA:  ABTOMATHUECKK

Pexum coBMELLEHNA: ABTO

HenpozpauHocTb: 100,0 -

LWupuHa:
BuicoTa:
CmeleHue no X:
CmelleHne no Y:

3anonHeHne: MpospauHocTs

Cnpaeka 0K OTmeHa

[Ipy mnomomM HWHCTpyMEHTa KapaHAall C KUCThIO pa3MepoM | MHKCelb HaHOCUM
COOTBETCTBYIOIIUM I[BETOM IIPOCHUPYIOLIUE JIyUH.

4. Co3maauM HOBBI CJIOHM C TMPO3PAayHBIM 3alOJHEHHEM U HENpo3payHocThio 50.
OTMeTHM Ha HEeM KpacHBIM IIBETOM TP MOMOIIM KPYTJIOH KUCTH pa3MepoM 7 TOUKHU
MEPECEUCHUST TPOCUUPYIOMUX Jydei, BEAYIHX K OJHOMMEHHBIM BEpIIMHAM
MPOCKIIUN TPEYTOJIBHUKOB U ToanuieM ux kak A, B, C.



S1

Al
1

5. COGI[I/IHI/IB TOYKHU OTPC3KaMH HHHHﬁ, MOJIy4Ynm HCKOMBIMN TPEYTOJIbHUK.

HpI/I IoMOIIM HHCTPYMCHTA «CBO6OI[HOG BBIACIICHUC) BBIACIACT TPCYTOJIbHUK,

1
MOCJICIOBATENIBHO IIETKAs 10 €r0 BEPIIMHAM U 3aMOJIHAEM I[BETOM TMEPEIHETrO MIaHa —
kpacHbiM. CHUMaeM Bbiiesienne HaxkatueM Ctrl-Shift-A.

3ajaua pelnieHa.



JlabopatopHass pabotra 2. AJropuTMBl peIlIeHUS —3ajaad

HA4YEePTATEILHOU TEOMETPHUH.

[Ipoekmusa Touku. Ilpoexuuss mpsiMod JMHUKM B3auMHOE pacroioKeHUE TOYKU U
npsimoii. Pemenne 3amad HauepTaTenbHOW T'€OMETPUM C MPUMEHEHHEM TIpadUyecKoro
pemakropa Gimp.

TeopeTnyeckasi 4acThb.
4. CpeleHus U3 HAYePTATEJbHOI reoMeTpU

Ecnu mHpOpManuio o pacCTOSHUHM TOYKH OTHOCHUTEIBHO IUIOCKOCTH MPOCKINH J1aTh
HE C MOMOILBIO YUCIOBOM OTMETKH, a C IIOMOILBI BTOPOU MPOEKIMU TOYKH, TOCTPOCHHOM Ha
BTOPOM INTOCKOCTH MPOEKIMM, TO YEpTEk HA3bIBAIOT ABYXKApPTHHHBIM WM KOMIUIEKCHBIM.
OcCHOBHbIE TPHUHIMIIBI [OCTPOCHUSI TaKUX 4epTeked u3noxeHol [acmapom MoHxkem -
KPYITHBIM ()PaHITy3CKUM reoMeTpoM KoHIa 18, Hagana 19 Bekos.

B coorBerctBMM € MeETOAOM MNpeIoKeHHBIM I. MoOHXeM paccMOTpUM B
IIPOCTPAHCTBE JIB€ B3aUMHO IMEPHEHIUKYJSAPHbIE IUIOCKOCTH Ipoekuuil (puc.6). Oany u3
IJIOCKOCTEN mpoekuuii [11 pacnosaratoT ropu3oHTanbHo, a BTropyto Il2 - Beprukansno. 16 -
TOpPU30HTANIbHAs IUIOCKOCTh mpoekuui, Il> - ¢ponTanpHas. Ilmockoctn OGecKOHEYHBI U
HENPO3payHBbI.

[InockocT mpoeKUMi AENAT  MPOCTPAHCTBO HA YEThIpE ABYTPaHHBIX YIyla —
yeTBepTu. PaccmaTpuBas OpTOroHalbHBbIE HPOEKLIMH, MpPENIoyiaratoT, 4yTo HaOIroAaTe b
HaXOJUTCSl B TEpPBOHW 4YeTBEPTH Ha OECKOHEYHO OONBIIOM pPACCTOSHUU OT IUIOCKOCTEH
MIPOCKLUH.

JIuansa nepecedeHMs] IUIOCKOCTEHM IPOEKIMI HAa3bIBAETCA OCBIO KOOpPAMHAT U
o0o3Havaercs Xi2.

Yr1oObl MOTYYUTh MIOCKUN YEPTEK, COCTOALINMN U3 yKa3aHHBIX MPOEKIHH, MII0CKOCTh
I11 coBMemaroT BpalleHHEM BOKPYI OCH Xi2 ¢ IUIOCKOCTbrO II2 (puc.6). IIpoekunoHHBIHM
4epTek, Ha KOTOPOM IUIOCKOCTH MPOEKIUH CO BCeM TeM, Y4TO Ha HHUX H300pakeHo,
COBMEIIIEHHBIE OIpe/IeJIeHHBIM 00pa3oM oOJlHa ¢ Jpyrod, Ha3bIBaeTcsi 3moopoM Monxka
(ppanu. Epure — yepTex.) WM KOMILIEKCHBIM YEPTEKOM.

['eomeTprueckue OOBEKTHI MENATCA Ha: JUHEHHbIE (TOYKa, MpsMasi, IUIOCKOCTD),
HEJIMHEWHbIE (KpUBasl JIMHUS, IOBEPXHOCTh) U COCTaBHbIE (MHOTOTPAaHHHUKH, OJJHOMEPHBIE U
nBymMepHble 00BoAbl). Touka *- OJHO U3 OCHOBHBIX MOHATUN reomerpuu. [lpu
CHCTEMaTUYECKOM M3JIO)KEHHH TE€OMETPHUHM TOYKa OOBIYHO NPHUHUMAETCS 3a OJHO U3
WCXOJHBIX MOHATHUH.

[Tpoekunu TOUKM BCerzaa pacroyoKEHbl Ha MPSIMOW, NEPIEHIUKYJIAPHOW OCH X12 U
MEePECEKAONIEN ATy OCh B TOUKE Ax.

Ha smrope Monka npoekuuu A1 U A2 pacloyioKEHbl Ha OAHOM IEPIEHAUKYISPE K
ocu X12. Ilpu 3Tom paccrosinne A14x - OT TOPU3OHTAIBHON MPOEKIUU TOYKU A0 OCH PaBHO
paccTosiHHI0 OT caMoi Touku A 110 wiockocTH Iz, a paccrosiuue A2Ax - 0T GPOHTAIBHOMN
MPOEKIIUU TOYKHU JI0 OCH PABHO PACCTOSTHUIO OT cCaMOM TOYKU A 110 TiockocTu I1;.

[IpsimMble JMHUM, COEAUHSIONIME pPa3HOMMEHHBIE IPOCKIMM TOUYKH Ha DIIOpE,
Ha3bIBAIOTCS JTMHUAMM NIPOCKIIMOHHOM CBSI3H.


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

a) mooens 0) sniop

IIpsimasi IMHUA U cIOCO0OBI ee TPaGUIECKOro 3a1aHUA

[Ipsimass TUHUSA™* - OAHO M3 OCHOBHBIX MOHATUH reomerpuu. IIpu cucremaTnyeckom
U3JIOKEHUHU TEOMETPUHU TMpsiMas JIMHUS OOBIYHO MPHUHUMAETCS 3a OJHO U3 MCXOJHBIX
MOHATHUH, KOTOPOE JIMIIb KOCBEHHBIM 00pa3oM OIpeJelsieTcsl akcuoMaMu reomeTpuu. Ecnu
OCHOBOH IIOCTPOEHHUSI T'€OMETPUU CIIYXKHUT IOHATHUE PACCTOSHUSA MEXAY ABYMs TOYKaMH
IIPOCTPAHCTBA, TO MPAMYIO JIMHUIO MOXXHO OINpEACIUTh KaK JIMHUIO, BAOJb KOTOPOU
paccTosiHue MEXIy IBYMSI TOUKAMU SIBJISETCS KpaT4animmM.

g onpeneneHus MOJOXKEHUS NPSAMOM B IPOCTPAHCTBE CYLIECTBYIOT CIIELYIOIIHE
METOJIbI:

1.[IBymst Toukamu (A u B).

2. [IByms mtockoctsiMu (a; B).

OTOoT cnoco0 3agaHusl OINpeAesseTcsl TEM YTO JIBE HeNapajuleJbHbIE IJIOCKOCTU
MIEPECEKAIOTCS B IPOCTPAHCTBE IO MPSMOU JIMHUU (ITOT CIIOCO0 MOAPOOHO paccMaTpuBaeTCs
B Kypce DJIEMEHTapHOU T€OMETPHUN).

3. AByMsl IPOEKIUSAMHU.

[Iycts B mnockoctax [11 u [l2 nanel npoekuuu nNpsAMbIX 3aaHHbIX oTpe3kaMu [fA1B1]
u [A2B;]. llpoBenem uepe3 3TH MpsIMbIE IIIOCKOCTH & U f EpIIEHANKYIISIPHBIE TIOCKOCTSIM
npoeknuii. B TomM ciydae ecnu 9TH TUIOCKOCTH HemapaiienbHble (puc.16a), nuHuend ux
nepeceueHust OyaeT mpsMas 3afaHHas OTpe3KoM [AB], mpoeKusMH KOTOPOH SIBISIOTCS
otpesku [A1B1]w [A2B:].




4. Touko# W yrjlaMy HaKJIOHA K TIJIOCKOCTSM ITPOCKIIHM.
3Hast KOOPAUHATHI TOUYKH MPUHAJUIekKAIIEH MPSIMON U YIIIbl HAKJIOHA €€ K IUIOCKOCTSIM
MPOEKIIUH MOYKHO HAWTH MOJIOKEHUE MPSIMOI B TPOCTPAHCTBE

IMosoxkeHne NPSIMO JIMHUM OTHOCUTEJIbHO IJIOCKOCTEH MPOEKIU

[IpsiMasi MO OTHOIIEHUIO K IUIOCKOCTSIM MPOEKIMH OHAa MOXET 3aHMMaTh Kak olliee,
TaK ¥ YaCTHBIE TIOJIOXKCHUS.

Ilpsimas He napannenvhas HU OOHOU NIOCKOCMU NPOEKYUL HA3bIBAEMCA NPAMOU
00uje20 nonoHCeHUs.

2. Ilpsmvie napannenbHvle NIOCKOCMAM NPOeKYull, 3aHUMAIOT YaCTHOE MOJIOXKEHUE B
IIPOCTPAHCTBE U HA3BIBAKOTCA IMPSAMBIMHU YPOBHSA. B 3aBHCMMOCTH OT TOr0, KaKOM IUIOCKOCTH
MIPOCKLUH NapajllebHa 3aJaHHas [IpsMast, pa3Inqaror:

2.1. Ilpsamvie napannenvuvie 20pU30HMANLHOU NAOCKOCMU NPOEKyuli Ha3bIBAIOTCS
TOPU3OHTAIILHBIMU UM TOPU3OHTAISIMHU

2.2. Ilpamvlie napannenvhvie GPOHMANLHOU NIOCKOCMU NpOeKyuli Ha3bIBAIOTCA
(GpOHTATBHBIMU UM QPOHTATIAMHU

3. Ilpamvie napannenvuvie npo@uUILHOL NIOCKOCMU NPOeKyull HA3BIBAIOTCS
npoUIBLHBIMU

4. Tlpsimbie mapayuieTbHbIE OUCCEKTOPHBIM TUIOCKOCTSIM

5. Ilpsmvie nepnenouxyisapuovie OUCCEKMOPHBIM NIOCKOCAM
Caeabl npsiMoil JIUHUU

Crnenom mnpsMOW JMHUM Ha3bIBA€TCA TOUKA, B KOTOPOM IMpsiMas MepeceKaercs ¢
IJIOCKOCTBIO TMPOEKIMM (TaKk KakK cjied - TOYKa, MPUHAJUIeKAIas OJHOM M3 IUTOCKOCTEH
MPOCKIINM, TO OJJHA U3 €€ KOOPJWHAT JOJIKHA OBITh paBHA HYJIIO).

Topuzonmanvuwiti cned - M (zm=0)-Touka mepeceyeHust MPAMON ¢ TOPU3OHTATBHOMN
TJTIOCKOCTBIO MPOEKITUH.

@ponmanvueiii cied - N (Yyn=0)- Touka mepecedyeHus NPIMOM C (PPOHTATBHOM
TJTIOCKOCTBIO MPOEKIUH.



Ipogunvuwiti cneo - T (Xr=0)- Touka mepecedeHus

IIJIOCKOCTBIO HpOCKHHﬁ.

npsMON ¢ MpodUITBLHOM

M=M:

n

1. Ina mocTpoeHusi TOPU30HTAIBLHOTO ciiena M npsMoil He0OXOAUMO MPOJOIIKHUTH €€
(GpOoHTaNbHYIO MPOEKIHIO 10 TepeceueHuss ¢ ocklo 0X M B ITOH TOYKE BOCCTAHOBUTH
MEPIEeHIUKYISIP K OCH JIO0 IEPECEUSHHS C TOPU3OHTAILHOM MPOEKINEH MPSIMO.

2. 1na nmoctpoenus ¢pponrtaipbHoro cieaa N mpsamoi HY)KHO U3 TOYKH HEpecedeHHUs
TOPU30HTANILHOM MpoeKIuu €€ ¢ 0chio 0X BOCCTAHOBUTH MEPIICHIUKYIISP 10 MEPECceUeHus ¢

(bpoHTATBHON MPOEKIHEH MPSMOH.

as d:
o M2 Xn i M2
! M=M,;
N=N:
a:
M
Xr
N 0
M=M,

B3anmHoe pacnosioxkeHrne TOUYKH U NPAMOU

Ecnu Touka nNpUHAMIEKUT MNPAMOM, TO €€ MNPOEKUUU TOJKHBI IPUHALIECKAThH
OJTHOMMEHHBIM MPOEKIUAM ITON MPSIMOM (aKCMOMa MPUHAJIEKHOCTH TOUKH MPSAMOI).

B3aumnoe PACIOI0KCHUE IBYX IIPAMbBIX

HpHMBIe JIMHUU B MPOCTPAHCTBE MOT'YT OBITE napaijiejibHbiMu, nepeceKarniiumuci

U cKpewugarwuwumuca. PaccMotpum noapoOHee Kax bl ciydai.

1. Ilapannenvusvie npamvle TUHUU.
Ilapannenbrvivu Ha3bIBAIOTCS ABE MPSMbIE, KOTOPBIE JIEXKAT B OAHOU TJIOCKOCTU U HE

UMEIOT O0IIUX TOYEK



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

2. llepecexarwouueca npamvle.

Ilepecexarowumucs Ha3bIBAIOTCS JIBE MPSIMbIC JIXKAIIUE B OJJHOM MIIOCKOCTH U
HMMEIOIIUE OJIHY OOIIYIO TOUKY.
Ecnu npamvie nepecexkaromcs, mo mouku nepeceyeHusi ux OOHOUMEHHBIX NPOEKYUll
HAXo00Umcsi Ha 0OHOU JUHUU CBA3U
3. Ckpewguearoujuecs npamole

Ckpewugarowjumucs Ha3bIBAIOTCA JBE MPSMBIE HE JIeKallie B OJHON IIOCKOCTH.

Eciu mpsiMble He mepecekaroTcss W HE TapajulelbHbl MEXIy COOOH, TO TO4YKa
MepeceyeHus MX OJTHOMMEHHBIX MMPOCKIIMA HE JIGKUT Ha OJTHOM JIMHUU CBS3H

XOpoIIuM MOACTIOPHEM JUTs PEIISHUS 3a/1a4 MOXKET CITY)KHTh HHTEPAKTUBHOE yUeOHOE
nocobue «Bonbxun K.A. HauepratensHast reomerpus. YuebHoe nocodue. — HoBocubupck
2004» , 1OCTYIHOE IO CChLIKE:
https://graph.power.nstu.ru/wolchin/umm/Graphbook/book/index.htm

5. I'papuuecknii pexakrop Gimp

GIMP — wHoro mrargopMeHHOE mporpaMMHOe oOecredeHue s paboThl HaL
nzobpaxenusimu. GIMP sBnsiercst akponumom, o3Haudaromumv GNU Image Manipulation
Program. Pemaktop GIMP mnpuromen ans pemieHuss MHOXKECTBa 3aad 10 W3MCHCHHIO
M300paXeHUH, BKIIFOYAs PeTyIIb (poTorpaduii, 00beAMHEHHUE U CO3TaHUE N300PAKCHHIA.

[Iporpamma GIMP muorodynkunonansHa. E€ MOXHO HCIONB30BaTh Kak MPOCTOH
rpaduyecKkuil peaakTop, Kak MpodeccuoHalbHOE NPUIIOKEHUE I peTymu (oTorpaduid,
KaK CETeBYI CHUCTEMYy MaKeTHON 00paboTku u300pakeHUd, Kak MporpaMmy JuUis
BOCITPOM3BOICTBA N300paKEHU, Kak rpeodpazoBarenb GopMaToB H300paKEHUN U T.J.

GIMP crpoekTupoBaH pacmIMpsieMbIM TpW TOMOIIH JIOTIOJMHEHUH, pean3yIoNmx
mo0ble Bo3MOKHbIe (yHKuMU. IlepenoBoit uHTEepdeiic st MporpaMMHUPOBAHUS TO3BOJISIET
JIETKO aBTOMAaTU3UPOBATh BBIMOJIHEHUE JIFOOBIX 3a/1a4 JII000r0 YPOBHSL.

Opnolt u3 cuibHBIX cTOpoH GIMP sBnsieTcst ero JOCTYMHOCTh U3 MHOTHUX HCTOYHUKOB
JUIE MHOTUX omnepannoHHbIX cucteM. GIMP BXoauT B coctaB GONBIIMHCTBA JUCTPUOYTHBOB
GNU/Linux. GIMP takske A0CTyINeH U i APYTHX OMEPAIMOHHBIX cucTeM Bpojae Microsoft
Windows™ unu Mac OS X™ ot Apple (Darwin ). GIMP — cBo6oaHOEe mporpaMMHOE
obecrieuenue, Bbimyckaemoe mon JmneHsueir GPL(General Public License). GPL
MPEIOCTABIIAET IMOIBH30BATENSAM IMPABO JOCTyNa K HCXOAHOMY KOOy MpOrpaMM M TIPaBo
HU3MEHSTH €ro.

ITo3HaKOMHUTBECA C BO3MOXHOCTIMU U MOPAAKOM HCIIOJIb30BAHUA Glmp MOXXHO Ha
odunmansHOM caiiTe https://docs.gimp.org/ru/getting-started.html , Apyrux caiTax, TaKuX Kak
https://mostik.info/glaval ustanovka i zapusk gimp/ , https://uroki-gimp.ru/ ,
https://docs.altlinux.org/books/gimp.pdf u T. .

6. PaccmoTpuM mnpuMep pellieHMsl 3aJ4aYM  Ha4vepTaTeJbHOMH
reoMeTpHuu ¢ IpuMeHeHueM rpadguyeckoro pegaxkropa Gimp.


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

3agauva 1.

I[lo #AByM 1EHTpadbHBIM MPOEKIUSM TpeyrojibHuka ABC onpenenutrs €ro
MIPOCTPAHCTBEHHOE MOJIOKEHHE.

Aile?AlAcl

Jns  pemeHust  3agadn  Trpa@HUUEecKMM  METOJOM  HCIIOJb3yeM  CBOOOTHO
pacnpocTpaHsieMblii OeCIUIaTHBINA pefakTop u3o0paxenuit Gimp.

6. 3amyckaem Gimp u co3aaéM HOBBIN MPOEKT — u3o0pakeHue pazmepom 800 Ha 600
nukceneil. [{ns atoro BeiOupaeM u3 3aknanku «®Daitm»y crpouky «Co3aarh IpOeKT»,
win HaxuMaem couetanue kinasum Ctrl — N, B okolike BBoza mapaMeTpoB 3a1aém
pasmepsl uzobpakenus: lupuna — 800, Beicota — 600, oTKphIBaeM pacIIMpEeHHbBIC
napaMmeTpsl, BEIOMpaeM 3arnoiHeHne — benblil, B KOMMEHTapHsIX 3alKChIBAEM HOMEDP
3a/1a4yu U cBOIO (hamminio, Haxxumaem OK.

GhL Imane Maninulation Proaram

10 To

= PaclMpeHHbIE NAPaMETPbl
o

Pazpewenne no X:
Paspewexwne no : 300,000 1 Mukcenogfin v
LleeToBOE NPOCTPAHCTBO:

TOUHOCTE: 8 BUT LenouNCNEHHDE
Famma HennueliHoe NpocTpaHCTe
S
LleeToBoi npoduns: BCTPOEHHIF P built-in
3anonHeHue: Benslii

KoMMeHTapwii: 3apava 1, paspabotan Tkauyk E.O.

Cnpaeka CBpocuTh OK OTMeHa

7. Jlamee mepeHOCHM Ha CO3JIaHHBIN Oenblii GpoH ycioBue 3amaun. Co3maeM 3eJIeHYIO
IJIOCKOCTh MPOEKUMM. J[JI1 3TOro M3MEeHUM ILBET MEpPEIHEro IJIaHa Ha 3€JIEHBIN,



IIEJIKHYB 110 KBaJPaTUKY IIBETA MEPEIHEro IIaHa (Ha pUCYHKE OH YEPHBIi), BBI3OBEM
JUajior BeIOOpa 1BeTa.

Dain [paska Beigenenve Bwg WMsobBpamxenwe Choil Ueer Mhe

b |
Cm ..a'J-.}-:Tl-1EIHI:-Il'-'1' LUBET NepedHero NnaHa.
e = 1 LWl &nkHKTe, uTobbl oTKpLITE Auanor Beibopa UBeTa.

BeiGepem cBetsio 3ei1€HbIN 1BET, Kak B ycioBuu 3amaud, HTML — pasmerka 9ff36f u
HaxkxméMm OK.

Ak 4k 4K

I HTML-pazmeTka:

Teryui: I >

MpesHWA:

Y
-
FY
-
Fy
-

Cnpaeka CBpocuTs OK OTMeHa

IIpu nomomm wuHCTpyMeHTa «lIpAMOyrosbHOE  BBIIEIECHUE)» H Co31aauM
MPSIMOYTOJIBHUK B HIDKHEH 4YacTW M300paxkeHHs. 3aTeM, IpU MOMOIIM HHCTPYMEHTa

I
«Ilnockas 3anuBKa» 3aKpaCuM €ro IBETOM IICPCAHCTO TJIaHa (3CHéHBIM).



JUid mpugaHus MEepPCHEeKTHBBl UCIOJIb3YEM HHCTPYMEHT IpPeoOpa3oBaHMs CIOEB m,
BbIOepeM ero, B pexume «lIpeobpazoBanue no Toukam» U «Cioi» OTMETUM IIETYKOM
MBIIIM BCE YMNIBI IOPSIMOYTOJIbHHMKA, IEPEABUHEM HUX M HaXMEM  KHOIIKY
«IIpeobpazoBatb»

*[es unaenu]-1.0 (Usera RGB 8 6ur, ii GIMP built-in sRGB, 1

aiin Mpaeka Beimenenne Bug Ut me Cnoi User Wucrpymentsi Owntpei Oxwa Cripasca

#  Npeobpasosanwe no Toukam A [

MaTpuLia npeoGpazosanma

Teneps Hapucyem neBblif, OopaoBbIi TpeyrospHuK. Ilpu momomm auanmora BbeIOOpa
nBera mnepeaHero Iana BeiOepem 1Ber ¢ HTML pasmerkoii f36fcf. Bridepem

W
nHcTpyMeHT «Kapangamn , ToNmmuHy JMHMM B TAaHEIM KHUCTH BbIOEpEM
MUHUMAaJbHYI0, 3X3 MUKCES.




Jlyis Toro, 4ToObl HAPUCOBATH OTPE30K JIMHUM IIETKHEM MBIIIBIO B HY)KHOM MECTe, TJie
JOJDKHO OBITh HA4ajo OTpe3ka, 3akuMmaeM KHomky Shift Ha kimaBuaType, mepemectd
Kypcop K MecTy, rae OyIeT HaXOAMTbCS KOHEIl OTpe3ka M emlé pa3 LIeIKHEM JIeBOM
KHOIKOM MBIIIHN. DTy K€ ONepaIuio MpoesaeM cO BCEMU CTOPOHAMU TPEYTOJIbHHUKA.

*3agaqa 1 Trauyixcf-1.0 (Lsera RGB 8 Gur, nenuneiinoe uenouncaennoe, GIMP built-in sRGE, 2 chos) 800x600 - GIMP

®aiin Mpaska Boigenenme Bug Wsobpawenme Croii Liser WncrpymerTsi @unstpsi Okva Cnpaska

»

v

L0
B OF o

-
L]

2 a A
M
£ A®
< (g 4
»

Pl AMHEMMKM

HHBIE LUTPHXH

JlenaeMm TMOAIIMCH TIPH TIOMOIIM HHCTpyMeHTa «TexcT» . , YCTaHaBIMBaeM MIPUPT
Times New Roman, si3bik -pycckuii, pasmep 24. Ilepexoaum H3 TEKCTOBOTO CIIOS Ha
cioif hoHa, 4To OBl HAPUCOBATH TEM K€ IIBETOM LIEHTP MPOCLIMPOBAHUS Sy .

HEI'IFII:IE:FIE'-lHI:II__l'I:- 100,10

Bnokmposka: o o+ i

Hucte
e

Pazmep 10,00

CooTHoweHwe ... 0,00




[IénkHyB B HY»XKHOM MECTE, HAHOCUM TOUYKY — LIEHTp HpoenupoBaHus Sp. [emaem
MOJIKCH U OIATH NEPEXOIUM B CII0i QoHa.

AHaJIOTUYHO BBIYEPUYMBAEM BTOPOM, CHHHMHM TpeyroidbHUK, IBeT HTML pa3smerkun
laded7.

BremonsuB 3tH ﬂCﬁCTBHﬂ, MBI ITIOJIYYHUM PUCYHOK C YCIIOBUEM 3aaa4yu.

He 3a0ynpTe coxpanuth ero B ¢aiine ¢ Ha3zBaHueM «3amava 1 Bawa gamunrusy.
CoxpaHeHHe OpCANOYTUTCIIBHO BBIIIOJHATHE HaA Ball JTMYHBIA (1)J13HI — HOCHUTCJIb, HWJIH
mick (aiin — cepsepa. He peaku ciaydau, Korja KOMIbIOTEp «3aBHCAeT» U CTYIEHTY
MPUXOJUTCSA HAUMHATh paboTy 3aHOBO.

8. Temepp mpuCTYyNUM K pELICHHIO 3aha4d. s mepBoro mara pemieHus co3magum

FES
o o [-
HOBBI CJIOM € Tpo3pauyHbiM 3amnoiHeHuem. lllenkaem mo nukTorpamme

CO3/IaHUS CJI0s1, B OKHE CO3/1aHus BeIOMpaeM «3amonHenne «[Ipo3padHocThy.



Hoewiii cnaii >

A Co3naTbh HOBbIH CNOi

3Janada 1 Tkauy

WmaA cnos: Cnoii Mepexnwuarenn

LleeToBas MeTka:
Pexum: - -~
IPOBETE NMUKCENE

MpOCTPaHCTEBO CHMELIMBAHNA: BAOKMPOBETE NOMUMID W pasMep
) )BaTh aNbda-KaHan

MpOCTPaHCTED COBMELLEHNA:  ABTOMaTHYECKH

PEXUM COBMELLIEHNA: ABTO

HenpospauHocTh: 100,0

WnpuHa:

BricoTa:

CMelleHre no X:

CMeLeHne no Y:

3anonHeHue: MpoapaqHoCTL

Cnpaeka

IIpH [noMomu MHHCTPYMCHTA KapaHAall C KHUCTBIO pasMEpoM 1 mnumKcenb HAHOCUM
COOTBCTCTBYIOIIHUM LBETOM IMPOCHTHUPYIOLIUC JIYUH.

9. CozganuM HOBBIM CJIOH C MPO3pauyHbIM 3aMOJHEHHMEM U Henpo3padyHocThio 50.
OTMeTUM Ha HeM KPAaCHBIM LIBETOM IPH MOMOIIHU KPYIJIOH KUCTU pa3MepoM 7 TOUKH
NepeceueHus] MPOCHUPYIONMX JIydel, BeIymuX K OAHOMMEHHBIM BepIIMHAM
MIPOEKIUI TPEeyroJIbHUKOB U oanumem ux kak A, B, C.



Sl

Al
Cl1

10. CoenquHuB TOYKU OTPE3KAMHU JTMHHM, TOJIYyYUM UCKOMBIN TPEYTrOJIbHHK.

HpI/I IoMOIIM HHCTPYMCHTA «CBO6OI[HOG BBIACIICHUC) BBIACIACT TPCYTOJIbHUK,

1
MOCJICTOBATEIBHO IIETKAs 10 €r0 BEPIINHAM M 3arOTHIEeM I[BETOM TMEPEIHETrO MIaHa —
kpacHbiM. CHUMaeM Bbiiesienne HaxkatueM Ctrl-Shift-A.

3agaya pelieHa.



3amanue.

6. M3yuuTh TEOPETUUYECKYIO YaCTh

7. PemuTth MeTOIOM rpaduueckux noctpoeHuit 2 3aaauu u3 «lIpaktukyma rno pemeHuo
3a/la4y MO HadepTaTelbHOl reomeTpum». Homep BapuaHTa M 3ajad ONpENENIUTH IO
nocneaHei uudpe cryaeHueckoro OueTa, CoriacHO IpUBEICHHOM HUXKe Tabuie

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

[Mocnenss mugppa [0 |1 2 3 4 5 |6 7 8 9
CTYJCHYECKOro Omiera
Howmep Bapuanra 112 3 4 5 6 |7 8 9 10

[Ipenmocnenuss mudpa HoMepa cryaeHueckoro omiera uétHas (0,2,4,6,8)

IMocnenuss nudpa | 0 1 ]2 3 4 516 7 8 9
CTYyZICHYECKOro Oniera

Howmep BapuanTa 11 |12 (13 |14 15 |16 (17 |18 |19 |20
Ne

BapuanTa | 1 2 3 4 5 6 7 8 9 10
NeNe

3a/1a4 6;20 |7;18 |8;16 |9;14 |10;12 | 11;10 |12;8 | 13;6 14;19 | 15;17
No

BapuaHra | 11 12 13 14 15 16 17 18 19 20
NeNe

3a/1a4 16; 15 | 17;13 | 18;11 | 19;9 |20;7 |21;6 |22;9 |6;21 |7;19 | 8;17

8. OdopMuUTH OTUET O BBHIOIHEHHOW pabOTe COTMIACHO MpHIJIaraeMoMy 00pasIy.
9. Cpatp Ha TPOBEpPKY OTYET M TMOJATOTOBICHHBIA (DAl ¢ pemieHueM 3agadd Yepes
MopTa 3IEKTPOHHOU 00pa3oBaTenbHOM cpeabl http://olimpita.skf-works.ru/



http://olimpita.skf-works.ru/

IIpakTukyMm no pemenuio 3agad. 3agauu Ne 6 — 22

3amaya 6.

[To HarIITHOMY M300paKCHHUIO TOYCK
A,B,C,D u F ocTpouTs 310K,
OnpenenuTp, T/Ie PACIIONOKCHBI TOYKH,
BBITMCATh UX KOOPINHATHIL.

.
F

3anayva /.
z
C,e
A,
’
B> B, ITocTpouTs HemocTaromue
Cd - npoekuuu Touek 4,B,C,D n ux
D:=D: y HarJsiHOe N300pakeHue B
X ¢ CHCTEMe Tpex MI0CKOCTeH
MIPOCKLUN.
L]
A, y
3amada 8.

[TocTpouts nmpocTpancTBeHHOE n300paxkeHue Touku 4 (45,70,60) B cucreme Tpex
IJTOCKOCTEH MPOEKIHM, HANTHU MOJI0KEHUE TOUCK:

1. B cumMmeTpudHON TOUKe A OTHOCUTENBHO OCH X;
2. C cuMMeTpU4HOU Touke B oTHOCHTEIBHO TUIOCKOCTH 112,

3. J pacnionoxenHoi Ha 20 MM fanblie Touku A oT riockoctu I13. [locTpouTs smiop
MIOJIyYE€HHBIX TOUEK

3amaua 9.



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

ITo 3amanHbIM GPOHTATILHON @2 U

PO UIHHON @3 MPOSKIMSIM TPSIMOM
MOCTPOUTH TOPUZOHTAIILHYIO POECKIUIO
ai, npsiMoit a.

[To pponTansHOoMy N2 1
npodunsHOMy T3 crenam

MPSIMOY @ TIOCTPOUTH €€
npoekuuu. OnpenenuTs 4yepe3
KaKHe OKTAHTbI OHA [TPOXO/MT.

ITo ropuzonTaniHoMy M1 u
npodmisHOMY T3 cienam npsMon a
MOCTPOUTH €€ mpoeKuu. OnpenenuThb
qyepe3 KaKue OKTaHThI OHA MPOXO/HT.

z
Clz O3
X ¥
¥
3amaya 10.
z
Ta
-»
Me
L ]
X ¥
¥
Samaua 11.
7
-
Ts
X ¥
M,
. ¥

3amaua 12.



UYepes Touky A (25, 15, 40) nposectu
TOPU30HTAIIb TIOJT YTIIOM K (DPOHTAIBLHOM
MI0CKOCTH mpoeknuid [1=30°, uepe3 TouKy
X ¥ B (5, 30, 10) nposectu hppoHTAIH O]
YIJIOM K TOPU3OHTAIIBHOM IIIOCKOCTH
npoekiuid [1=10°.

¥
3amayva 13.
z
[TocTpouTh TpH IPOEKIMK OTpe3Ka AB
IPSIMO¥ JTMHHUHU A TI0 3aaHHBIM
KoopauHaTtam e¢ kouios 4(30,10,10) ,
X ¥ B(10,25,40). ITocrpouts npoekiuu To4ku C,
JIeTISIIEH OTPE30K B OTHOIICHUN
AC:CB=1:2.
¥
3amaua 14.
Bz
Az .
IToCTpOUTH CIIEBI IPSIMOM JIMHUH
X 3aJJaHHOM OTPE3KOM.
Bi
A

3agada 15.



Az

ITocTpouTs cneasl NPAMON JIMHUU
X 3aJJaHHOU OTPE3KOM.

A

3amaya 16.

OHpCIIeHI/ITI) Kakas U3 NpCIJIOKCHHBIX Ha
MPOCKIHAX TOUCK MPHUHATIICIKHUT Hp?[MOfI

X

m.
3amaua 17.
A
2

[TocTpouth npoexkuru Touku A
paBHOOTCTOAIIEH OT miockocteit 111 u 112

X . . .

¥ MIpUHAJIeKaIe NpsMoil a 3ajaHHON Ha
oy 3MIOpE.
¥y

3amaua 18.



Iiz

3amaya 19.

3aoaua 20.

B
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A
o
L ]

E=

B

3aoaua 21.

Cl.

A

T
l

E1

[TocTpouTh HEIOCTAIONTUE TIPOSKITUH
Touek A u B, eclii U3BECTHO, YTO TOUKa A
JI&KUT Ha IIpAMOH n, a B Ha 10 MM BbIlIE
TOYKH A.

OrnpenenuTth Kakas U3
IIPEJJIOKEHHBIX HA MIPOEKIMSIX
TOYEK NMPUHAAIEKUT OTpe3Ky AB.

UYepes Touky E nposectu npsamyto,
nepecekaronyto npsimoie AB u CD.
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3aoaua 22.
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ITocTpouts 0TpE30K
ONPEAEISIOIINI PACCTOSIHUE MEXKILY
IIpsIMBIMHA @ U 6.

OnpenenuTh pacCTOSTHUE MEXTY
MpsAMBIMHA @ U 6.
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OoOpa3zen opopMJIeHHA OTYETA 0 MPAKTHYECKOH padoTe

PocroB-Ha-/lony
2019



CDCI[epaJ'II)HOC AIrCHTCTBO CBA3U

Cesepo-Kaskasckuit Gpuman opnena TpynoBoro Kpacuoro 3namenu
(denepanbHOro rocy1apCTBEHHOIO OI0P)KETHOTO 00pa30BaTEIBLHOTO
YUPEXKJIEHUS BbICILIEr0 00pa3oBaHUs
«MOCKOBCKU TEXHUYECKUN YHUBEPCUTET CBSI3U U UH(DOPMATUKI

Kadenpa «udopmaTiky U BEIYUCIUTETLHON TEXHUKI

Otuer o s1adopaTopHoi padore Nel

HA TEMY: «lIpoexkuus Touku. lIpoexkuus npsamoi Jiunuu B3aumuoe
pacno0KeHue TOYKU U NPAMO.»

o nucuunimnne «AHKeHepHasi 1 KOMIIbIOTEPHAas rpaduka

Bapuanm Ne 05

BbInoHuII CTyIeHT
rpynnsi /IB11

Hynkun U.A.,

HIugp cr. Onaera 12345
IIpoBepunii: KaHA. TEXH.HAYK

pouent TKAYYK E.O.

Pocmoe-na-/[ony
2019



3AJJAHUE

3amaya Ne |

J:fBC?AI :.: B|: . c,

Onucanne BbINOJHEHHOI PadOThI.

Mo ABYM LieHTpasibHbIM

npoekuusam TpeyrosibHmka ABC
onpenennTb ero NpoCcTpaHCTBEHHOE

Hnsa  pemenus 3amaun  rpaduyecKuM
pacnpocTpaHseMblii OeCIUIaTHBINA pefakTop u3odpaxenuit Gimp.

MOJIOXXEHUNE.

METOJO0M HCIIOJIB3YEM CBO6OI[HO

6. 3amyckaem Gimp u co3aaéM HOBBIN MPOEKT — u300pakeHue pazmepom 800 Ha 600
nukceneit. s atoro BeiOMpaem u3 3aknanaku «Daitmy ctpouky «Co3naTh MPOeKT,
Wi HaxxuMaeMm couetanue knapuin Ctrl — N, B okolike BBosa mapaMeTpoB 3a1aém
pa3mepsl nzobpaxenus: lupuna — 800, Boicota — 600, oTKpbIBaeM paclIMpeHHbIE
napameTpsl, BIOMpaeM 3anosiHeHue — benbli, B KOMMEHTapHsIX 3alichbiBaeéM HOMED
3a/1a4yu U cBOIO (ammnnio, Haxxumaem OK.

GNL Imane Maninulation Praaram

Pazpewenue no X:

Paspelenue no Y:

LigeToR0E NpocTpaHcTeo:  LigeTa RG

-

B

1

4

nukcenosfin

TouHoCTb: 8 BUT UenouncneHHoe

ramma

4

LLpeToBOM NpotuL: Berpoerneli RGB (GIMP built-in sRGB)

3anonHeHne: Benbli

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

Chbpocute




7. Jlamee mepeHOCHM Ha CO3JIaHHBIN Oenblii GpoH ycioBue 3amaun. Co3maeM 3eJIeHYI0
IUIOCKOCTh MpoeKiui. [[ns 5Toro u3MeHHM LBET MEepeJHEero IjiaHa Ha 3elIEHbIH,
IIEJIKHYB 10 KBaJApaTUKY IBETA MEepPeIHEero MiaHa (Ha pUucyHKe OH YEPHBIii), BBI3OBEM
JMaJIoT BHIOOpA LIBETA.

Maiin [paska Beigenenwe Bwg WMsobBpaxenwe Choid Ueer Mhg

e |
n
Cm ..F-.r-rn-1E|H|:.|i-'1' LEET NepegHEro niaHa.
e B LW EnkHKrTe, yTobbl OTKpLITE gManor Buibopa UBeTa.

Beibepem cBetiio 3e1€HbIN 1BET, Kak B ycioBuu 3amaur, HTML — pasmerka 9ff36f u
HaxkxméMm OK.

Ak A4k A AFA4AF AP

I HTML-pazmetra: 9ff36f

Tecywyii: [N >

MpexHNiA:

I~

Cnpaeka ChpocuTs OK OTMeHa

[Ipu nomomm wuHCTpyMeHTa «lIpsiMOyronbHOE  BBIIEIECHUE)» H CO31aANM
NPSIMOYTOJIBHUK B HID)KHEH YacTh M300pa)keHHs. 3aTeM, IpHU MOMOIIM HHCTPYMEHTa

I
«I1lmockas 3aIMBKay» 3aKpacuM €ro LBETOM IepeaHero miaHa (3enéHbiM).



8, 1 caoii) 800xE00 - GIMP. - o x

w]-1.0 (Users RGE 8 Eur rnas, GIME built

JIns mpupaHus MEepCreKTHBBI HCIOJIb3YyeM HHCTPYMEHT IpeoOpa3oBaHUs CIOEB m,
BbIOEpeM ero, B pexnme «lIpeobpazoBanue mo Toukam» U «CIioi» OTMETHM IIEITIKOM
MBIIIM  BCE€ yIJBl NPSAMOYTOJBHHKA, TNEPEABHHEM HUX W HAKMEM  KHOIKY
«IIpeobpazoBatb»

*IBbez umenn]-1.0 (Lieera RGE 8 6ut, HenuHelHoe uenouncaenHoe, GIMP built-in sRGE, 1 cnoif) 800x600 - GIMP

®aiin MMpaska Beigenenwe Bug zoBpawenwe Cnoid Ueer WHcrpymedtsr @unetpel Okwa  Cnpaska

Teneps Hapucyem neBblif, OOopaoBBI TpeyrosbHuK. IIpu momomm nuanmora BeIOOpa
nBera mnepeaHero Iiana BbiOepem 1Ber ¢ HTML pasmerkoir f36fcf. Bridbepem

"
nHcTpyMeHT «Kapannamn , TonmmuHy JMHMM B TAaHEIM KHUCTH BbIOEpEM
MUHUMAaJbHY0, 3X3 NUKCENs



Jlnst Toro, 4TOOBI HAPUCOBATH OTPE30K JIMHUM IIEIKHEM MBIIIBIO B HY)KHOM MECTe, IJe
JOJDKHO OBITh Ha4ajo OTpe3ka, 3akumaeM kKHonky Shift Ha knaBuaType, mepemectd
Kypcop K MecTy, rne OyJeT HaXOIUTHCS KOHEI[ OTpe3Ka M eI pa3 LIeIKHEM JIeBOH
KHOIIKOH MBIIIH. DTy ke ONEPaIHIO IPOJIEJIaeM CO BCEMU CTOPOHAMH TPEYTOJIbHHKA.

*3apaua 1 Tkauyk.xcf-1.0 (Llgeta RGE 8 BuT, HennHeiinoe yenouncnenHoe, GIMP built-in sRGE, 2 cnos) 800600 - GIMP

®aiin Mpaeka Beigenenmne Bug U #eHue Cnoi Ueer Wucrpymentel ®unetper Okna Cnpaexa

* < (g U4

[
|

Hosl

Kapanpam
Pexam HopmansH... v ) W

E4HOCTE 100,0

# TapameTphl AMHAMAKK

€ LITPHXH

JlenaeMm TMOAINUCH TPH TOMOIIM MHCTpyMeHTa «TeKcT» . , YCTaHaBIMBaeM HIPUPT
Times New Roman, s3eik -pycckuii, pasmep 24. [lepexomum U3 TEKCTOBOTO CJIOS Ha
cioit hoHa, 9To OBI HAPUCOBATH TEM K€ IIBETOM IIEHTP MPOCIIMPOBAHUS Sy .



Henpospad4HocTe 100,0

Gnokuposka: #

KucTe
i

Pazmep 10,00

10 CooTHoweHwe ... 0,00
[[[énkHyB B HYXXHOM MECT€, HAHOCHM TOYKY — IICHTp MpoeunupoBanus Sp. Jlemaem
MOJINKUCH U OIATh NEPEXOIUM B CIIOH (oHa.

AHaNOrMYHO BBIUEPUMBAEM BTOpPOH, CHHHMI TpeyronbHuk, 1uBer HTML pasmerku
laded?.

BrinonHuB 3TH HeﬁCTBHH, MBI ITOJIYYUM PHUCYHOK C YCIIOBUCM 3aJ1a4vu.

He 3a0ynpTe coxpanuth ero B ¢aiine ¢ Ha3zBaHueM «3amada 1 Bawa gamunusy.
COXpaHeHI/Ie OpCANOYTUTCIBHO BBIMMOJIHATE Ha Balll JTMYHBIA (1).]'[3HI — HOCHUTCJIb, HWJIHN
auck ¢aiin — cepBepa. He pemkm ciaydam, KOraa KOMITBIOTEp «3aBHCAeT» M CTYIEHTY
NPUXOAUTCSA HAYMHATH PabOTy 3aHOBO.



8. Temeppr mpuctynum K pemieHuio 3afaud. [[ns mepBoro imara pemieHus CcOo3IaguM

H

HOBBIA CJOW € mpo3pauHbiM 3anoiHeHuem. lllenkaem mo nukTorpamme
CO3/IaHUS CJOsI, B OKHE cOo3/laHus BhIOMpaeM «3anonHenue «I1po3padyHocTby.

Hoewlii cnoi X

A Co3naTh HOBbIH CNoi
3apaqa 1 Tikauyk.xcf-1

Wms cnos: Cnoii Mepexnruarenu

© x
LIBETOBEA METKA: |
HHI#

PesumM: HopMankHsli s ~
0BETb MUKCENE
MpOCTPAHCTEO CMEWWBAHNA: GNOKWPOBETL NOZMUMID W pazmMep
) 0BATh aNba-KaHan
MpOCTPAHCTED COBMELLEHUA:  ABTOMATHUECKK

Pexum coBMELLEHNA: ABTO

HenpozpauHocTb: 100,0 -

LWupuHa:
BuicoTa:
CmeleHue no X:
CmelleHne no Y:

3anonHeHne: MpospauHocTs

Cnpaeka 0K OTmeHa

[Ipy mnomomM HWHCTpyMEHTa KapaHAall C KUCThIO pa3MepoM 1 MHKCelb HaHOCUM
COOTBETCTBYIOIIUM I[BETOM IIPOCHUPYIOLIUE JIyUH.

9. CozmamuM HOBBI CIIOM C TPO3PAvYHBIM 3aMOJHEHHEM M HENpo3padHocThio S0.
OTMeTHM Ha HEeM KpacHBIM IIBETOM TP MOMOIIM KPYTJIOH KUCTH pa3MepoM 7 TOUKHU
MEPECEUCHUST TMPOCUUPYIOMNUX Jy4el, BEAYIHX K OJHOMMEHHBIM BEPIIMHAM
MPOCKIIUN TPEYTOJIBHUKOB U ToanuieM ux kak A, B, C.



S1

Al
1

10. COGI[I/IHI/IB TOYKH OTPEC3KaAMH HHHHﬁ, noJIyuum HCKOMBIMN TPCYTOJIbHUK.

HpI/I IoMOIIM HHCTPYMCHTA «CBO6OI[HOG BBIACIICHUC) BBIACIACT TPCYTOJIbHUK,

1
MOCJICIOBATENIBHO IIETKAs 10 €r0 BEPIIMHAM U 3aMOJIHAEM [[BETOM TMEPEIHETO MIaHa —
kpacHbiM. CHUMaeM Bbiiesienne HaxkatueM Ctrl-Shift-A.

3ajaua pelieHa.



JlabopartopHas pabota 3. PaboTta B Autodesk Inventor

Mo npeasoXeHHbIM U306parKeHNAM NMOCTPOUTL TPY BMAa AETau, BbIMNOJAHUTL Heo6X0aMMble
paspesbl (FOCT2.305), npoctaBuTb pasmepbl (FTOCT2.307). BbiINOAHWUTL aKCOHOMETPUYECKOoe
n3obpaskeHune Aetanu c YeTBEPTHLIM Bbipe3om.
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Ob6paszel, opopmneHns paboTbl
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Xogp, BbinonHeHus 3aganma Nol.

Ha ctaHgapTHol naHenu Autodesk BbibepuTe «daiin» > «co3gatb» > «co3aaTb Gaia U3 cnucka
WabnoHOB» > KMETPUYECKUIN» > KOObIYHbIA(MM).ipt».



Vault

Hauano pabote

PEBBE O DB § ©

Cozgate Otkpeime MNpoektol Otkpoime | Tnasnan Kopnopatuenas cete Cnpaska OGydeHwe Hoebie
oBpasupl BO3MOXKHOCTI

WMHCTpymMeHTEI

3anyck Mon rnaeHan crpannua Hoeble 3nemeHTEl

I Cozpats HoBlii daiin

g

4 | Templates
. Meold Design

. bpwranckme
1 Nerpuecor 000 @
MuctMar MuctMar O6eiunbli | OBeIuHBIR

(DIN).ipt (ana)ipt  (DIN).ipt | (mma)ipt

¥ [Oetans —cosaaHue 20-u 3D-obbexTos

¥ Cbhopka —chopka 20- 1 3D-KOMNOHEHTOE

B & &

Meald Mold  OBbiuueit OBbIuHBI c @aii: @ OBisiurisiit {pm).ipt
Design Design  (DIN).iam  (mma).iam £ Ovobpamaemoe mua: [leTans

(Al

(DIM}.iam (mma).iam EQMHALBE:  MANAMMETP

Martepsan: THNoBbiE U

MR
% % % % & 3ToT WAGNOH CNYRWT ANA COAaHWA
20- unu 3D- obbexTa, CoCTaBNEHHOMD

Ceapka (Ceapka Ceapka Ceapka Ceapl @ W3 3MEMEHTOE M OAHOMO MK
(BSILiam (DIM)iam (GBliam (ISQ)iam (JI5)iz | HEGOMBKIMX TED.

¥ YHepTem — C03A8HWE SHHOTMPOBAHHOM O AOKY

am_bsi.dwg am_din.dwg am_gb.dwg am_iso.
& s [En] & [En]
am_jis.dwg  AMSI ANSI  BSLdwg BSI.iv

Franal chisen Franal ichae
LA 1 ]

Dalin npoekTa: [Default.ipj V] [I'Ipoeocn:.l... ] l Co3nate I [ OTHEHS ]

]
o

B nanutpe «ICKM3» WENKHUTE JIeBOM KHOMKOM No KOMaHAe HayaTb 2D-3CKu3 un BblﬁepMTe N/TOCKOCTb,

B KOTOPOI ByAeT BbIMONHATLCA 3CKM3. B nannTpe «3IcKu3» Bbibepnte KomaHay «OTpesoK».
LLLENKHWTE NeBOIM KHOMKOM MbILLM OKOJI0 JIEBOTO Kpas rpadmyeckoro okHa 414 3a4aHusA nepsoi

TOYKM OTpE3Ka, NepesBuUHbTE KYpcop, 3aTeM LWENKHUTE eLlé pas 414 3a4aHusA BTOPOI TOYKU. ITUM

METOA0M MOCTPOUTbL YepTEXK (cMoTpu puc. 1.)
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Y| 44
DeTanbl
T5=Bua: Masksiit
‘ [ ]Havano
[E] 3031
D Koreu aetanu

S[B3[~ | Mo raaeras crpan... | Aerans #

|YKaskuTe HauanHyto TOUKY OTPESKa, AR NOCTPOEHHA Kac i gyru neperaus... By & 5 - o+ 12854 mm, 227,39 rpag 1 1 : ﬂ
— S

Puc.1

B cpesie NocTpoeHMs 3CKM3a BbI3OBMTE KOMAHAY «Pasmepbi» U3 naHenn MHCTPYMEHTOB «2D 3cKns».
BbibepuTe aneMeHT reoMeTPUM 3CKM3a 3aTeM 3a[aNTe MECTOMO/IONKEHME pasmepa.

[Baxapl WEnkHUTe Ha pasmep. OTKpbIBaeTCcA AManorosoe OKHO «PenakTupoBaHue pasmepar.

BeeawuTe 3HayeHuMe pasmepa. MoXKHO BBOAMTb YMC/IOBbIE 3HAYEHMA pa3mepa, 1Mbo dopmybl,
CBA3bIBalOLME PAa3MepPbI C APYrMMM pasmepamn. HaHecTu pasmepbl B COOTBETCTBMM C PUCYHKOM (CM.
puc.2).



Puc.2

LLleNnKHUTe NpPaBoOi KHOMKOW MbilwKM B rpadpuyeckoit 061actu 1 BbibepuTe NYHKT «3aBepLUmnTb» A8
npekpaLweHus HaHeceHMa pa3sMepoB. 3aTem HaxkmuTe Knasuuwy SHIFT 1, yaep:kuBas ee, BblbepuTe

BCe pa3mepbl 3CKM3a.

Korga Bce pasmepbl 6yayT BbibpaHbl, HaxkmuTe DELETE ansa ux yaaneHus.

B nanutpe «2D 3acku3» Bblibepute KomaHay « OKpYKHOCTbY. LLIENKHWUTE NeBO KHOMKOMN MbIlLK ANA
3a[laHUA LEHTPa OKPYKHOCTU, NepeaBUHbTE Kypcop M NoayymTe guameTp pasHblid 10 (cm. puc.3).

BeigaEanEaHKE By i3pary, KomaHay «BbiaasavsaHue» (cm. puc.4). Ha akpaHe noasnseTtca Ananorosoe

BrigagnwsaHve

Sx)

Mopma | MoapoBHoCTI |

KM

B | Teepawie

f— TENA

PesynbTaT

@l

OrpaHu4eH4e

38| 3

MNoETopATE dopmy

=]
=
=]

I OK H OTmeHa ]

OKHO «BblgaBnnBaHue». Ecnm B ackuse
CYLLecTBYeT e ANHCTBEHHbIN 3aMKHYTbIN




KOHTYp, OH BblAenAeTcA aBTOMaTUYeCKM. ECM KOHTYPOB HECKOJIbKO, TO HaXKaTb KHOMKY «3CKU3» Ha
BKNazKe «Popma» 1 BbIOPaTb HYKHbIV KOHTYP. BBecTV 3HaueHue rnybuHbl BolgasnmeaHusa 36. MNocne
yero Haxkmute «OK». PesynbTaT cm. Ha puc.5.

Puc.4 Puc.5

MpoBegem OTPe3KM B COOTBETCTBMM C PUC. 6

Puc.6

X Penned BbI3BaTb KOMaHAy «Penbed» > «paBUpOBKa», BbIGEPUTE HYXKHbI KOHTYpP, 3a4anTe
rny6uHy pasHyto 26(cm. puc.7).

Pnc.7

Bbibepute «2D 3cKuM3».



Oteepcmie BpizoBuTe KOMaHay «OTBEpPCTUEY U3 NANUTPbl «KKOHCTPYKTUBHBIE 31€MeHTbI». B
AManoroBom okHe «OTBepcTUA» Bblbepute «/IMHENHbIE pa3mepbl» U3 BbiNa4atoLLEro CrncKa B
rpynne «PasmewieHne». Haxkmute KHoOMKy «paHb» 1 BbibepuTe B rpaduryeckoi obnactu rpaHb ans
pasmeLleHna OTBEePCTUA.

[Ona onpegeneHns BennumnH «Pebpo 1» n «Pebpo 2» WeKHUTE Ha COOTBETCTBYIOLLMX pebpax rpaHu.
Mporpamma coobLiaeT 0 3HaYEHMAX PACCTOAHUIA MeKay pebpamu n oTBepCTUEM.

[BOMHOV LWEeNYoK Ha pasmepe No3BoAAET BHOCUTb U3MEHEHMS B MOJI0XKEHME 0TBepcTUus. Boibepute
nepsbIit TMN oTBepcTUus, «O6blYHOEY», N BBEAUTE AnameTp 46 atoimos, rydbuHa 13 groiimos. U3
cnucka «OrpaHuyeHune» BblibepuTe «PaccToaHue». M3 cnncka «JHO oTBepcTUA» Bblbepute
«Mnockoex(cm. puc. 8).

CreepcTie [

PasMeLLeHe

[EO_I MiH. pasmMeps! v] @ i
W

= ok
- T

L\) Teepable Tena | 13 b

= ol %’
- § ] 1

Pebpo 1
Pebpo 2 ©

OHo oTEEpCTHA OrpaHudeHme

ok oyf o ot 0 e®
| OK I[ OTmeHa ” MpHMEHTE

= % ,

o

Puc. 8

PesynbTaT cm. Ha puc. 9

Pnc.9

BbibepuTte «2D 3cKkum3». BbibepuTe B rpaduyeckont 061acTu HyKHYHO rpaHb.

B nanntpe «2D 3cku3» Bbibepute KomaHAay « OKpy»KHOCTb». LLIENKHWUTE NeBOIM KHOMKOWM MbIlIK ANs
3a4aHuA LEHTPa OKPY}KHOCTU, NepeasuHbTE KYpcop U noayunte guametp pasHbiit 30 (cm. puc.10).



Puc.10

Penw o .
< =® ByissaTh KomaHay «Penbed» > «BblwTamnoBKa», BbibepuTe HyXKHbIA KOHTYP, 3a4aiTe
BbICOTY paBHyto 5(cm. puc.11).

Puc.11

Monyunm cnepytowyto durypy (cm. puc.12).

Puc.12

Bbibepute «2D acku3».Bbibepute B rpadmyeckont 06,1acTy HyKHYIO rpaHb.

B nanutpe «2D acku3» Bbibepute KomaHay « OKpyKHOCTb»AUMETp paBeH 20.

e

Oreepctie BpizosuTe KOMaHAy «OTBEPCTMEY U3 NANUTPbI «KOHCTPYKTUBHbIE 31@MEHTbI».

B ananorosom okHe «OTBepcTUA» BblbepuTe «I1o 3CKM3Y» U3 BbINaAaloWero CNMcKa B rpynne
«PasmelyeHune». M3 cnncka «OrpaHuyeHune» Bbibepute «HackBosb» (cm. puc.13).
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Puc.13

MNonyunm ourypy (cm. puc.14).

Puc.14
Bbibepute «2D 3cKM3».BbibepuTe B rpadmyeckoi 061acTn HYXKHYO rpaHb.

B nanutpe «2D 3cKuM3» BbibepuTe KoMaHay «pAMOYronbHUK» AAnHONM 60, WupuHoit 50 (cm.
puc.15).

Puc.15

Za ELED BbI3BaTb KOMaHAy «Penbed» > «paBUpPOBKa», BbibepUTe HYXKHbIN KOHTYP, 3ajaiTe
rnybuHy paBHyto 5, pe3ynbTaTt cm. Ha puc.16.



Puc.16
BbibepuTte «2D acKuM3».BbibepuTe B rpadmyeckoit 061acTn HYXKHYIO rpaHb.

B nanutpe «2D acku3» Bblbepute KOmaHay «yra: ueHTp». LLLENKHUTe NeBOM KHOMKOM Mbiwn Aaa
3aZlaHWA LEHTPa Ayru, NepeasuHbTE Kypcop W nosyynTe paguyc pasHbii 10. Takum obpasom
cAaenatb 2 Ayru BOKpyr oTBepctuii (cm. puc. 17).

Pnc.17

Y106bI 6bITb NPOBEPUTL NPABUIBHOCTb BbINOJHEHHOTO AENCTBUSA, BbibepuTe Ha NnaHenu «lMpoBepKa»
> «PaccTosiHMe», 3aTeM LLENKHMTE IeBOI KHOMKOM MbILWW B LEeHTpe Ayru U Ha ayry (cm. puc.18).

W3mepenne paccroAHua

10 mm

AnuHa

60 MM




Pnc.18

He Bbixoaa 13 cpedpl «ICKU3» BbIbGepuTe KomaHay « OTPE30K» U COeAUHUTE KOHLIbI ABYX Ayr (CM.
puc. 19).

Puc. 19

BbibepuTe B rpaduyeckoli 061acTu Hy»KHYIO rpaHb (cm. puc. 20).

Puc. 20

Bbibepute KomaHay «penbed» > «rpaBUPOBKa», 3aganTe rnybuHy pasHyto 10. Toxke camoe caenamnte
W oNA ApYyron rpaHun. Pesynbtat cm. Ha puc. 21.

Puc.21

Ha ctangapTHo naHenu Autodesk Bbibepute «daiin» > «co3[aTb» > KUEPTEK?»



Ha ctaHgapTHOI naHenn BbIbpaTb «aHHOTaumA (ESKD)» > «popmat» > «popmat» > «A3». B nyHKTe
«KpaTHOCTb» BblbepuTe «1».

Ha paboueit noBepXHOCTU LWENKHUTE MPABOM KHOMKOM MbILLW M BbibepuTe «riaBHbIM BUA» (CM. puC.
22).
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Puc.22

MoaBuTCA OKHO (cMm. puc.23).
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Csaan
M30METPUA CBEPXY CNPaBa
M3oMETDUA CBEDXY CNEBa
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M3OMETPHA CHUBY CNEBa
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Pnc.23

B nyHKTe «dain» Bbibepute nyThb K daitny. MacwTtab 1:1. HanpasneHue «cnepeaun», Haxkmute «OK».
PesynbTaT cm. Ha puc. 24.



Yepmew!

- BT 1= ||

Puc.24

Ha naHenu MHcTpymeHTOB Bbibepute «MPOEKUNOHHBIN», LENKHUTE IEBO KHOMKOM MbILIKX MO
MMeloLLLEMCA BUAY, MEPEMECTUTE KYPCOP BEPTUKANLHO BBEPX, LLENKHUTE NPaBOIi KHOMKOWM, B
NnosiBUBLLEMCS OKHe Bblbepute «Co3aaTb». MpocTaBbTe pasmepsbl (cm. puc. 25).

=1
=1




Puc. 25

LLLEnKHNTE NpaBoOM KHOMKOM NO BUAY CBEPXY, OTKPOETCA OKHO, BblibepuTe «Co3aatb BUA» >
«CeueHune» (cm. puc. 26).

O MNogropure 3ymnposats
[ Konnposats Ctrl+C
Yaanute

OTKpbITE

PesakTupoeate Bug.. % .
&% NononHuTenbHLIA Bg
BripaeHneaHue r

=l Cenetine...
MNosopot ”
ﬁ:ﬁa BeiHOCHOR 3nEMEHT..,

BrvanmocTs aHHOTaLMA L4 gﬂaﬂaxmb BW ...

Q‘ Pasopeate...
MecTHEIR BBIpEIE

ABTOMATUYECKNE DCEBBIE NMHWMN...

%_‘.. Wzeneus pazmepst...

MNonyyuTs aHHOTaUKWKM MOZENK 4
o 3 4 .|'." Obpeska...
Twun oBweroc pasmepa r
o hh Cpes
OToBpazuTe CKPBITEIE GHHOTALMK
Puc. 26

MocTaBbTe NEPBYIO TOYKY Ha [JTABHOM YepTeXKe, 3aTeM eLLE HECKOIbKO ToYeK. LLEnKH1Te npaBom
KHOMKOWM MbILLM M B OTKPbIBLLUEMCA OKHe BblbepuTe «[danee». MNepeaBrMHbTE Kypcop BBEPX U
LWENKHUTE IeBOM KHOMKOM Mbiwn. B rpaduyeckoit o6nactn noasuTcs cedeHne. HaxkmuTe npasyto
KHOMKY MbILLK, Bbibepute «BbipaBHMBaHUE» > «CHATbY (CM. puc. 27).

T S B-8{1:10 . .. .. .

I 1L 3
"\|
<0
0a
Puc. 27

Ha naHenn MHCTPYMeHTOB BbibepuTe «POeKLMOHHbIN», BbibepuTte rnasHbli BUA, NepetalmTe
Kypcop B npaso.



LLLENKHWTE NPaBOW KHOMKOW MbIWW NO NOJy4YMBLIEMYCA BMAY, B NOABMBLUEMCS BblbepuTe «MoBOPOT»
(cm. puc. 28).

MNoeopoT BMAA Iﬁ

¥CNoBWMA NosopoTa

() FopHZOHTaNEHD -
o

(@ BepTuKanbHo

@ (o ) Comed

—_—

Puc. 28

[onHo nonyuntca cnegytoulee (cm. puc. 29).

Ef(1:1]
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Puc. 29

KoHeuHbIlh pe3ynbTart. MpocTaBbTe pasmepsl (cm. puc. 30).
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Ha ctaHgapTHOM naHenu BbibpaTb «AHHOTauum (ESKD)» > « OCHOBHas HaAnuCb», B BeAUTE Bce
Heobxoaumble AaHHble B Tabauuy (cm. puc. 31).
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ITo MMpCaI0KCHHBIM I/1306pa}KeHI/I$IM INOCTPOUTbL TpHU BHAA [JC€TAJIW, BBbIIIOJIHUTDH

Heooxoaumeie paszpe3sl ('OCT2.305), mpocraButh pasmepbl (I'OCT2.307). BrimonHuTh

aKCOHOMETPHYECKOE N300paKEHHUE JACTAIU C YETBEPTHBIM BBIPE30OM.
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Ha cranpaprHoii manenn Autodesk Beibepute «daiia» > «co3aaTb» > «co3aath (ain

U3 CIKCKA MIa0JI0HOBY» > «METPHUECKUI» > «OOBIUHBIA(MM).Ip».
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B nanmutpe «Ocku3» METKHUTE JEBOM KHOMKOW MO KOMaHAe HaudaTh 2D-3cku3 u
BBIOEPUTE TUIOCKOCTh, B KOTOPOM OyA€T BBIMOMHATHCSA 3CKU3. B manutpe «3cKu3» BhIOEpUTE
koMaHay «OTtpe3ok». II[€nkHUTE TeBOIl KHOMKOW MBI OKOJIO JIEBOTO Kpasi rpadruuecKkoro
OKHa JUIs 33/1aHUs NEPBOM TOUYKU OTpe3Ka, MepeBUHbTE Kypcop, 3aTeM MIENKHUTE el pa3

JUTSI 33]JaHUSI BTOPOU TOYKH. DTUM METOJOM IOCTPOUTH YePTEXK (CMOTpH puc. 1.)
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Puc.1

B cpene moctpoeHuss 3cku3za BbI30BUTE KoMmaHay «PasMmepbl» U3 naHenu
MHCTPYMEHTOB «2D acKku3».

Be1Oepute 351eMEHT TeOMETPUH ICKU3a 3aTEM 33JaliTe MECTOIOJIOKEHHE pa3Mepa.

JBaxnpl mEnkHUTEe Ha pasmep. OTKpeIBaeTcs auanoroBoe okHo «PemaktupoBanue
paszMepar.

Benute 3HaueHue pasmepa. MOKHO BBOJMTH YHCIIOBBIE 3HAUEHUS pa3zMepa, JIMOo
dopMynbl, CBS3bIBAIOIIME pa3Mephl € JpyrMMu pasmepamu. Hanectu pasmepbl B

COOTBETCTBUU C PUCYHKOM (CM. pHC.2).



Puc.2

[IlenkHuTe mpaBoi KHONKOW MBIIIM B Ipaduueckoil o0jgacTé M BbIOEPUTE ITYHKT
«3aBepmIUThY IS MPEKpalIeHUs HaHECEeHHs pa3MepoB. 3areM Haxwmute kinaunry SHIFT wu,
YZAEpKUBas €€, BBIOEPUTE BCE Pa3MEPBI ICKU3A.

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

B namutpe «2D scku3» BeIOepuTe KoMaHay «OkxpyxHOCTb». Il|EnkHuTe neBoi

KHONIKOW MBIIIM JUISl 3aJaHusd LEHTPa OKPYKHOCTH, MNEPEABUHBTE KypCOp M MOIYUUTE

auametp paBHbiid 10 (cMm. puc.3).
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«BbraaBnuBanue» (cM. puc.4). Ha skpane nosiBisieTcss AUaaoroBoe okHO «BbiiaBnuBaHue».
Ecim B 53cku3e CyllecTByeT €IUMHCTBEHHBIH 3aMKHYTBIH KOHTYp, OH BbLAEJSIETCS
aBTOMaTH4yecku. EcCu KOHTYpOB HECKOJIBKO, TO HaXXaTh KHOMKY «DCKH3» Ha BKIIaJKe
«Dopmay» 1 BEIOpATh HY>KHBIH KOHTYp. BBecT 3HaueHue riryOuHbl BeiaBiuBanus 36. [Tocie

yero HaxxMute «Ox». Pezynprar cM. Ha puc.S.

Puc.4 Puc.5

[IpoBeneM OTpe3KH B COOTBETCTBHH C pUC. 6

Puc.6

S Peneed Bri3Bars komauy «Penbedy > «I"paBupoBKay», BRIOCpUTE HYKHBIH KOHTYP,

3ajaiite TyOuHy paBHy0 26(cM. puc.7).

Puc.7

Bri6epute «2D scku3y.



Oteepcrve Bpizoure Komauay «OTBepcTHe»

u3 namutpel  «KOHCTpyKTUBHBIE

aneMeHThl». B nuanoroBom okxHe «OtBepctusi» BblOeputTe «JIMHEHbIE pa3Mepb» H3

BBINAJAIOIIEro crnucka B rpymmne «Pazmemenune». Haxvure knonky «I'panb» u BeiOepute B

rpadudeckoil 00JacTu rpaHp AJIsl pa3MEIICHUsT OTBEPCTHSI.

Jns onpenenenust BenuuuH «Pedpo 1» u «Pebpo 2» mienkHure Ha COOTBETCTBYIOIINX

pebpax rpaHu.

[Iporpamma cooOmraer o 3HaYEHUAX PACCTOSIHUN MEKIY peOpaMHu U OTBEPCTHUEM.

JIBOMHOM IIET4OK Ha pasMepe I03BOJIIET BHOCUTH HW3MEHEHHUS B IIOJOKECHHE

oTBepcTHs. BeiOepute nepssiii Tum orBepcTusi, « OObIYHOEY», U BBEAUTE qUaMeTp 46 q10iMOB,

riyOuna 13 mroiimoB. 13 cniucka «Orpanundenue» Beioepute «Paccrosinue». 13 cnincka «/{Ho

otBepcTus» BbiOepure «Ilnockoe»(cm. puc. 8).

CreepcTie
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IpaHb

[% Teepakie Tena

Pebpo 1
Pefpo 2
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I 0K ” OTMeHa ” MPMMEHNTE
Puc. 8

PesynbTar cm. Ha puc. 9

Puc.9

Bri6epure «2D sckuz». Beibepure B rpadguueckoil 001aCTH HY>KHYIO TPaHb.



B namutpe «2D a3cku3» BbiOepure kKoMmaHay «OxpyxkHOcTby». Ill€nkHuTte nesoit
KHONKOW MBINIM JUI 3aJaHus LEHTpa OKPYXXHOCTH, NEPEABHHbTE KypcOp M IOJIY4HTE

nuametp paabiid 30 (cMm. puc.10).

Puc.10

9 Penseo BezBath komanny «Penbed» > «BslmrammnoBka», BblOepUTE HYKHBIN

KOHTYD, 3a7aiiTe BBICOTY paBHYIO 5(cM. puc.11).

e

Puc.11

[Monyuum caenyromryro purypy (cMm. puc.12).

Puc.12

Bribepure «2D sckuz».Bribepute B rpaduueckoil 001acTu HyKHYIO TPaHb.

B mamutpe «2D 3cku3» BeiOepuTe KoMaHIy «OKpyKHOCTB»IUMETp paBeH 20.

e

Omsepcrve BpizoBute Kkomanay «OtBepctue» u3 manutpsl  «KOHCTpYKTHBHBIC

OJICMCHTBI».



B nuanoroBom oknHe «OtBepcTusk» BbiOepuTe «Ilo 3ckM3y» M3 BBINAAAIOLIETO CIMCKA

B rpynne «Pa3memenue». 13 cnucka «Orpannuenue» Beioepure «HackBosby» (cM. puc.13).
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Puc.13

[Monyunm urypy (cMm. puc.14).

Puc.14
Bribepure «2D sckuz».Bribepute B rpaduueckoil 001acTu HyKHYIO TPaHb.
B mamutpe «2D scku3» BeiOepure komaHny «lIpsMoyrombHuk» amuHON 60,

mmpuHo 50 (cM. puc.15).




9 Pensed Br3Bath komanny «Penbed» > «I"paBupoBKay, BHIOEPUTE HY>KHBIA KOHTYP,

3ajaiTe rIyOMHY paBHYIO 5, pe3ysbTar cM. Ha puc.16.

Puc.16

Bribepure «2D sckuz».Bribepute B rpaduueckoil 001acTu Hy X KHYIO TpaHb.

B namutpe «2D s3cku3» BbiOepuTre KoMmaHay «Jlyra: nentpy». Llénkaurte neBoit
KHOINKOW MBIIIN JUIS 33JaHUsl LIEHTpa IyTd, IEPEIABUHbTE Kypcop M IOIYy4YHTE paauyc

paBHbIii 10. Takum oOpa3om caenats 2 Iyrd BOKPYT OTBepCTUid (M. puc. 17).

Puc.17

UroObl OBITH TPOBEPUTH MPABHILHOCTH BBHIOJHEHHOTO JCHCTBHS, BBIOEpHTE Ha
nanenu «lIpoBepka» > «PaccrosHue», 3aTeM IIENKHUTE JIEBOM KHOMKON MBIIIA B IIEHTPE

JIyTH U Ha ayry (cM. puc.18).



Puc.18

He BbIx0as U3 cpeabl «Icku3» BbiOepuTe KoMaHay «OTpe30k» U COCAUHUTE KOHIIbI

IBYX OyT (cM. puc. 19).

Puc. 19

Bri6epute B rpadudeckoii 001acTi HY)KHYIO TpaHb (cM. puc. 20).

Puc. 20

Bribepute komManay «peibedy» > «rpaBUpOBKay, 3aaaite riayouHy paBHyio 10. Toxe

camoe cjenaite u it Ipyroi rpanu. Pesynprat cMm. Ha puc. 21.



Puc.21

Ha crannaprroii manenu Autodesk Beioepute «haiia» > «co30aTh» > «4epTEK»

Ha crannaprHoii nanenu BoiOpath «aHHoTauus (ESKD)» > «dopmar» > «popmar» >
«A3». B myHKTE «KpaTHOCTHY BhIOEpHTE «1».

Ha paboueit moBepxHOCTH MENKHUTE PABOM KHOIKOW MBIIIA M BEIOCPUTE «TITaBHBIN

BUI» (CM. puc. 22).
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Puc.22

[TosiBUTCS OKHO (CM. puc.23).
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Puc.23

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

Haxwmure «Ox». Pesynbprat cM. Ha puc. 24.
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Puc.24
Ha manenu wHCTpyMEHTOB BBIOEpHTE «IIpOEKIIMOHHBINY, MIETKHUTE JIEBOW KHOMKOU
MBILIY 110 UMEIOIIEMCS BUY, [IEPEMECTUTE KypPCOpP BEPTUKAIBHO BBEPX, IIEIKHUTE NPaBOU

KHOIIKOH, B MosiBUBIIIEMCs1 OkHe BeIOepuTe «Co3marky. [IpoctaBeTe pazmepsl (cM. puc. 25).
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Puc. 25

[I{énkauTe MpaBoi KHOMKON MO BUAY CBEpPXY, OTKpOETCS OKHO, BbiOepute «Co3/1aTh
BUI» > «Ceuenne» (cM. puc. 26).
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Puc. 26

[TocraBpTe mHEPBYIO TOYKY Ha TIJIABHOM 4YEPTEXkKE, 3aTEM €IE HECKOJIBKO TOYEK.
[lénkauTe TpaBOil KHOMKOH MBIIIM W B OTKpPBIBIIEMCS OKHE BblOepute «Jlameey.

[lepenBuHbTE Kypcop BBEpPX M HIETKHUTE JIECBOW KHONKOW MbIU. B rpaduueckoii obmactu



MOSIBUTCA ceueHue. Haxxmmre IIpaByrlO KHOIIKY MBIIIIH, BBI6epI/ITe ((BBIpaBHI/IBaHI/Ie» >

«CHatb» (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 mncTtpymeHTOB BbIOepHTE «IIpOEKIIMOHHBIIY, BBIOEpUTE TJIaBHBIA BHI,
IepeTaluTe Kypcop B IIPaBo.

[IlénxkHUTE NpaBOl KHOIKONH MBIIIM IO IOJTYYMBIIEMYCS BHIY, B IOSBUBIIEMCS
BeiOepute «IloBopoT» (cM. puc. 28).
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Puc. 28

JoimkHO mosydnTcs creayroriee (cMm. puc. 29).



Puc. 29

Koneunsrit pesynbrar. [IpocraBsTe pazmepst (cM. puc. 30).
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Ha crangaprtHoii nanenu BeiOpath «AHHOTanmu (ESKD)» > «OcHOBHas Haamuchy», B

BE/IUTE BCE HEOOXOIMMBbIE JaHHBIE B TaOnuIy (cM. puc. 31).
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JlabopartopHas pabota 4. Pabora B Autodesk Inventor.

ITo MMpCaI0KCHHBIM I/1306pa}KeHI/I$IM INOCTPOUTb TpHU BHAA [JC€TAJIW, BbIIIOJIHUTDH

nomansii paspes (I'OCT2.305), nmpoctaButh pazmepnl ('OCT2.307
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Ha crangaptHoit nanenu Autodesk Beibepute «daiinm» > «co3aate» > «co3aaTh (aiin

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

«2D »ackm3» BeIOEpUTE KOoMmaHAy «OxpyxkHOCTh». l|€nkHUTE JEBOI

KHOMNKOW MBIIIM JUI 3aJaHus LEHTpa OKPYXHOCTH, HEpPeABHHbTE KypCOp M IOIyduTe
auameTp paBHblid 120 (cm. puc.1).




]

BHAaEMESHME  Brispary KomaHay «BpigaBnuBanue» . Ha skpane mnosBisgercs
JIMAJIoroBoe OKHO «BblnaBinuBaHue».Eciii B 3CKU3e CyLIECTBYET €IMHCTBEHHBIM 3aMKHYTBIN
KOHTYp, OH BBIIEIAETCS aBTOMATHYECKU. ECIM KOHTYpOB HECKOJIBKO, TO HAa)KaTh KHOIIKY
«9cku3» Ha Bkiaake «Popma» U BbIOpaTh HYXKHBIH KOHTYp. BBecTu 3HaueHue riyOMHbI

BetaBnuBanus 20. [Tocie yero Haxxmute «ok». Pedynbrat cm. Ha puc.2.

Puc.2

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

KHOIIKOH MBIIIH IJIgd 3alaHusd OCHTPAa OKPYKHOCTH, NCPEABHUHBTC KYpCOp H IIOJIYYUTEC

% Peneed BeBate komanny «Pembed» > «BwimrammoBkay, BBRIOCpUTE HYKHBIN

KOHTYp, 3aj1aiTe r1youny pasuyto 60. (cMm. puc.4)
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Puc. 4

Pesynbrar cM. Ha puc.5.

Puc. 5

Bri6epute «2D ackusz».

Oteepcrve Bpioute komaHay «OtBepctre» wu3 manuTpbl  «KOHCTpYKTHBHBIE
3JIeMeHThbI». BbiOepure rpaHp, MENKHUTE JEBOM KHONKOW MBIIIM B IIEHTpE A CO3AaHUS
otBepctus. B nuanoroBom okHe «OTBEpCTHS» BHIOEPUTE «KOHIIEHTPUYHO» U3 BBINAIAIOIIETO
cnucka B rpynne «Pa3memenue». Haxxmure KHONKY «KOHIIEHTPUYHBIM OOBEKT» U BHIOEpUTE
B rpaduaeckoil obnactu rpanb. BwiGepute mepsbrit Tumm oTBepCTHs, «OOBIYHOEY, U BBEAUTE

nuametp 40. U3 cimcka «OrpaHndeHne» BRIOEPHTE «HACKBO3b)» (CM. puc. 6).
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Puc. 6

Pesynbrar cM. Ha puc. 7.

Puc. 7

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



Puc. 8

©)

Orsepcrve BpizoBute Kkomanay «OtBepctue» u3 manutpbl  «KOHCTpYKTHBHBIC
aneMeHTh». B nmanoroBom okHe «OTBEpCTHS» BBIOEPUTE «II0 ICKH3Y» W3 BBINAAIOIIETO
criicka B rpynme «Pasmenienuey. lEnkanuTe 1€BOM KHOMKOW MBIIIA B LEHTPE I CO3TAHUS
oTBepcTus. Bribepute mepsbiil Tun orBepctus, «O0buHOE», U BBeauTe auamerp 100. U3

cnicka «OrpaHudeHue» BeIOEpUTE «paccTosiHue», BBenuTe 14 (cM. puc.9).

Puc 9

Bri6epute «2D scku3» v Hy)HY0 TpaHb (cM. puc 10) .



Puc. 10
B mamutpe «2D ackm3» BeiOepure komaHmy «OkpyxkHOCTB». llI&nkauTe neBoi
KHOIMKOM MBIIIK IS 33JlaHusl LEHTPA OKPYKHOCTH, IMEPEABUHBTE KypCcOp U MOIYYUTE

muametp passblil 10 (em. puc.11).




- Touwa g nanmutpe «2D acku3» BeIOepuTE KOMaHAy «Toukay. LI[EnxHuTE NneBoii
KHOIIKOM MBI JJIs 3aJaHusl TOYKH. 3aTéM HAKMUTE IIpaByl0 KHOIIKY MBbIIIHM B

MOSIBUBIIEMCSI OKHE HAXKMHUTE «3aBEPIIUTHY» (CM. puc. 12).

Puc. 12
B naymrpe «2D 3cku3» BeIOepHTEe KOMaHIy «pa3Mmepbi». LIEMKHUTE TeBOW KHOIKON
B LIEHTPE Kpyra, B LEHTpe (GUTYpHI, 3aT€M Ha CO3JAaHHYIO TOYKY. [IBakIapl MIETKHUTE Ha

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

Puc. 13

3areM HIENKHUTE JIEBOW KHOIMKOM B LIEHTPE Kpyra >B LEHTpe (PUrypsl > Ha CTOpOHE

kpyra. Beequte 45 (cM. puc. 14).



Puc. 14

[lenkHuTe npaBoi KHONKOW MBIIIM B Ipauueckoil 007acTH M BbIOEPUTE MYHKT
«3aBepUINTh) JJIS MIPEKpalIeHUs] HAaHECEeHHsT pa3MepoB. 3ateM Haxkmute kKiaBumry SHIFT u,
yAepKHuBas ee, BbIOEpHTE Bce pa3Mmepbl dckm3a. Korma Bce pasMepsl OyayT BBEIOpaHBI,
Haxmure DELETE wmu ménkauTe TpaBOl KHOMKOW MBIMK JUIS WX yAaleHus. Takke
yAAJIUTE CO3JIaHHYIO TOUKY.

[MocTponTs 3 OKPY>KHOCTH MO TPEABITYIIEMY 00pa3ILy.

o B nanutpe «2D scku3» Beibepure komanay «KpyroBoit Maccusy.
Haxxmute kHOmKy «l'eoMeTpusi» M BbIOepuTe B IpapuuecKoil 00JaCTH OKPY’KHOCTb.
Haxwmute kHOnky «Ochb» M MIETKHUTE JIEBOM KHOMKOW MBIIIK B IIeHTpe Gurypsl. B okHe

«KomugectBo» BBenute 2. B okHe «Yrom» Benute 360 (cm. puc. 15).

TeomeTpus O

Puc. 15



Bocnonp3oBaBmuck 1 win 2 croco0amMu JOJDKHO TOXYYHTCS Ceayromee (CM. pHC.
16).

Puc. 16
B mamutpe «2D ackm3» BeiOepure komaHmy «Jlyra: mentpy». llénkaute neBoit
KHOIIKOM MBIIIM Ui 33JaHMsl LEHTpa AYIH, HEPEIBUHBTE KypcOp U IOJIYYUTE pajuyc

paBHbIif 15 (cm. puc. 17).

Puc. 17

B nanmutpe «2D acku3» BeiOepure komanay «Otpe3ok». ll[énkaure neBoi KHOMKON
MBIIIN JUIS 3aJlaHHS TIEPBOI TOYKH, MEPEABHHBTE KYpPCOp M IOJIyYUTE BTOPYIO TOUKY (CM.

puc. 18).



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 MBIMK B IEHTpe (urypel. B okHe

«KomnaectBo» BBenute 4. B okue «Yrom» Benute 360 (cm. puc. 19).

Puc. 19



R Pered Bripary komanay «Pembed» > «BbIITaMIOBKa», BBHIOEPHTE HYKHBIMA

KOHTYp, 3aaiiTe BeicoTy paBHy0 10 (cMm. puc.20).

Puc. 20

MNnockocteBp3Bate koMmaHy «Pabodast TUIOCKOCTB» BBIOEPUTE HY)KHBIM KOHTYD,

IIOCTaBbTE TOUKY. (CM. puc. 21)

Puc. 21

[Tocne ycTaHOBKHM TOYKH MOSIBUTCS TUIOCKOCTH (CM. puc. 22).



Puc. 22
[I[€nxkHUTE J1€BOM KHOIKOW MBI 10 KParo U, YAEPKHUBas €€, IEPETIHUTE IUNIOCKOCTh

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

Puc. 23

Bri6epute «2D 3cku3» 1 HOBYIO MJIOCKOCTb.

" 1992 B nanutpe «2D 5cKu3» BhIOEpHTE KOMAHIy «Toukay. LLENKHUTE JeBoil
KHOIIKOM MBIIIHA Jisl 3aJaHusl  TOYKH. 3aTeM HaOXXMHUTC TIIPaByI0 KHOIIKY MBI B
TOSIBUBIIEMCSI OKHE HAKMHUTE «3aBEpIIMTH». PaccTosHWE OT TOYKM 0 BEepXHeHl TpaHu

¢urypsi pasao 25 (cm. puc. 24)




e/

Oteepcrue Bpoure KoMmaHdy «OtBepctre» u3 HatuTpsl «KOHCTPYKTHBHBIE
aeMeHThl». B nuanoroBom okHe «OTBepcTUS» BBIOEPUTE «IIO ICKU3Y» M3 BBIMAJAIOLIETO
criicka B rpymre «Pasmenienuey. LEnkHnuTe 1€BOM KHOMKOW MBIIIA B LEHTPE JI1 CO3AAHUS
otBepctusi. Bribepure mepsbiii THN oTBepcTus, «OObYHOE», W BBeauTe auamerp 25. U3

ciircka «OrpaHuveHue» BeIOEpUTE «paccTosiHuey, BBenute 70 (cM. puc. 25).

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

HaOKMHUTE «BUAUMOCTBY (CM. puc. 26).

Puc. 26

il

MnocxocteBp3BaTh KoMaHay «Pabodast TI0CKOCTBY» BBIOEPUTE HYXHBIM KOHTYD,

MOCTaBbTE TOYKY, IMOCJIE YETr0 MOSBUTCS TUIOCKOCTD (CM. puc. 27).



Puc. 27

Beibepure «2D scku3» u HOByI0 miuockocTb. B mamutpe «2D a3cku3» BbliOepute
komaHay «lIpsamoyronpHuk». LI{ENKHUTE JI€BOW KHOMKOM MBILIM AJIA 3aaHHsI TI€PBOM TOUKH,
MEPEIBUHBTE KypCOp U MOIYYUTE BTOPYIO TOYKY. 3aTeM HAKMHUTE MPABYIO KHOIKY MBIIIN B
MOSIBUBIIEMCSI OKHE HaXMHUTE «3aBEPIIMTH». 3aJlaTh pa3Mepbl MPSMOYTOJIbHUKA: JIJIMHA

paBHa 20, a mupuna pasHa 13 (cm. puc. 28)

Puc. 28

R Pensed Br3Bath komanay «Penbed» > «I'paBupoBKay, BEIOEpUTE HYKHBIH KOHTYP,

3amaiite rryouny paBHyro010 (cm. puc.29).

Puc. 29

o B nmanmutpe «2D scku3» BeiOepuTe komaHay «KpyroBoit maccusy.



Haxwmure kHomky «['eomerpusi» u BbeIOepuTre B Trpaduyeckoil oOnactu
IpsMOYTONbHBINA BbIpe3. Haxxmure kHONKY «OChb» M INENKHUTE JIEBOW KHOIKOW MBIIIM B

nenrpe ¢urypsl. B okne «KommdectBo» BBegute 2. B okne «Yrom» Benute 360 (cMm. puc.

30).

Puc. 30
3areM HaxmuTe «ok». I[€nkHUTE MpaBoil KHONKON MBIIIM Ha Kpaill IUIOCKOCTH, B

MOSIBUBIIEMCS] OKHE HAXKMHUTE «BUAUMOCTBY (cM. puc. 31).

Puc. 31

Coznanue yepTexa.

Ha cranmaprraoit manenu Autodesk Beioepute «daiim» > «co3aate» > «ueptéx». Ha
CTaHJapTHON maHenu BbIOpaTh «aHHOoTauus (ESKD)» > «popmar» > «popmar» > «A3». B
MIYHKTE «KPaTHOCThY» BhIOepuTe «1». Ha paGoueil moBepXHOCTH MIEIKHUTE MPABON KHOMKOM

MBI ¥ BRIOGPUTE «TJIaBHBIN B (CM. pHC. 32).
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Puc. 32

[TosiButcst 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 «aiinm» BeiOepute nyTh K ¢aiiny. Macmtad 1:1. Hanpasnenue «cnepeamn»,

Haxwmute «ok». Pesynbrar (cm. puc. 34).



Mpoekunontel BpiGepuTe HA CTAHIAPTHOM ITAHEU «IIPOEKIIMOHHBIM BHI» IIEIKHATE
JIEBOM KHOMKOM MO MMEIIIEMYCs BUAY M MEPEMECTUTE KYypCOp BEPTHKAIbHO BBEPX. 3aTeM

MIETKHUTE MTPABOI KHOIIKOM MBILIH U BBIOEPUTE «CO31aTh» (CM. puc. 35).

Puc. 35



s
7
fonoawurensselt BpiGepure Ha CTAHJAPTHOM NaHeNd  «JIONONHMTEIBHBIA  BUI»

LIENKHUTE JIEBOM KHONKOM IO MMEIOIIEMCS BUAY U IEPEMECTUTE Kypcop IO JUaroHaau

BBEpX. 3aTeM MIETKHUTE MTPABOM KHOMKOM MBI U BRIOEPUTE «CO311aTh» (CM. puc. 36).

Puc. 36
[I[€nkHUTe MpPaBOM KHONKOW MBIIIU IO IOJIYYUBIIEMYCS BUIY, B IOSBUBLIEMCS
BbiOepute «IloBopoT» (cM. puc. 37).

[MosopoT BMAa

(E
¥CNoBWA NOBOPOTA
TNMHKA - |

lopuzoHTanBHD

>
@ BepTHKaNsHO @

Puc. 37

JoimkHo omydnTcs creayromiee (cMm. puc. 38).




[[[énkHaMTE TIPaBOM KHOMKOM IO BUAY CBEPXY, OTKPOETCS OKHO, BbiOepuTe «Co31aTh
Bu» > «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 Kﬂanoxmb BU...

“Easopsaﬂ:...
R MecTHBIH BRIpBIE
R .|'." OBpeska...
[ Cpez

ABTOMATHYECKWNE DCEBLIE IMHWM. .
Io-d‘
S Mseneds pasmepsl..,
i Y
Meay4uTe BHHOTALWK MOAEN

Tun oBwero pazMepa

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

Puc. 39

Bribepure B «Ceuenue»> «Meron» > «llpoeknunonnsiit». IlocTaBbTe nepByro TOUKY
Ha IJIaBHOM YEpTEXe, 3aTeEM €IE HECKOIbKO ToueK. II[EnKkHNUTE MpaBoil KHONKOM MBIIIM U B
OTKpBIBIIEMCSI OKHE BbIOepuTe «Jlameey. IlepenBuHbTE Kypcop BBEpX M IIETKHHUTE JICBOU
KHONKOM MbIK. B rpaduueckoil ob0nactu mosButTcs cedyeHue. Haxmure mnpaByro KHONKY
MBIIH, BbiOepuTe «BblpaBHUBaHMe» > «CHATHY. IIpocTaBbTe Bce HEOOXOAMMBIE pa3Mephl

(cMm. puc. 40).
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Puc. 40

Ha crannaptHoii manenu BeiOpaTth «AHHOTamu (ESKD)» > «OcHoBHas Haamuch», B

BEUTE BCe HEOOXOIMMBbIE TaHHBIEC B TaONUILy (CM. puc. 41).
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JIaboparopHas pabora 5. ['padpuueckuii pemaxkrop Gimp.

Teopernyeckas 4acTb
HN3o0paxenns

N3o00pakeHre — OCHOBHOW 00BEKT, ¢ KoTophiM padotaer GIMP. Ilox cmoBom
n3o0paxenue nojapazymenaercs ogue (aiin ¢ pacumpenuem TIFF wim JPEG. MoxHo
OTOXIECTBIIATH N300pakeHNE U OKHO, KOTOPOE €ro COJEPIKUT, HO 3TO OyAET HE COBCEM
NPaBUIBHO: MOXKHO OTKPBITh HECKOJIBKO OKOH C OJTHUM U TeM e n300pakeHueM. B 1o xe
BpEMsI HEIb3sl OTKPBITH B OJIHOM OKHE 0oJiee OJJHOTO M300paKeHUs, U HEeNb3sl padoTaTh ¢
n3o00paxeHreM 0e3 0TOOpaxaroIlero ero OKHa.

N3o6paxenue B GIMP mosxer ObITh 10CTaTOYHO ci10kHBIM. Hanbosee npaBuiibHON
aHajioruei OyJer He JTUCT Oymaru, a, CKopee, KHUI'a, CTPaHULbl KOTOPOI Ha3bIBAIOTCS
CJIOSIMM.

Ciaon

Ecnu nzobpaxenue nogo0HO KHUTE, TO CIIOM MOKHO CPaBHUTH CO CTPAHMIICH BHYTPU
kHuru. [Ipocreiinee n300paxkeHUE COAECPKUT TOJIBKO OAUH CIOU U, IPOJIOJIKASL
AHAJIOTHIO, ABJIAETCS TUCTOM Oymaru. Ciaou MOTYT OBITh IPO3PAYHBIMU U MOTYT
MOKPBIBAaTh HE BCE MPOCTPAHCTBO N300paKEHUSI.

Kanaabl

B GIMP kaHanbl BISIOTCS HAUMEHbIIIEH €MHULIEH TOAPA3ACIICHUs CTEKa CIIOEB, U3
KOTOPBIX co3/1aeTcsi n300paxxkenne. Kaxaplil kaHan HMeeT TOT )K€ pa3Mep, 4TO U CIIOi, U
COCTOMT U3 Te€X K€ MuKcesne. CMbICT ATOTO 3HAYEHHUS 3aBUCUT OT THIA KaHaJa,
Hanpumep, B 11BeToBoil Mojienin RGB 3naueHne kanana R o3HauaeT KoJIM4ecTBO KPaCHOIO
1[BETA, 100aBIIEMOT0 K IPYTUM I[BETaM IMHKCENIEH.

Bruigenenus

YacTo npu paboTe BOZHUKAET HEOOXOIUMOCTh U3MEHUTH TOJIBKO YaCTh U300PaKEeHHUS.
J1s 3TOTO CyIIeCTBYET MEXaHU3M BblJIeNIeHUs o0sacTeld. B kax oM n300pa>keHMH MOKHO
CO3/1aTh BBICNIEHHYIO 00JIaCTh, KOTOPAs, KaK MPaBUiIo, 0TOOpakaeTcs B BUIE
JBHKYIICHCS ITyHKTUPHOU JTUHUU.

HcrTopus npaBku

OmumOKkH Mpu peJaKTUPOBAaHUU U300paKeHUN HEM30EKHbI, OHAKO BbI TIOYTH BCETAA
MOKeTe OTMEHUTH cBou JeicTBus: GIMP 3anuchiBaeT nctoputo AeMCTBUNA MOJIb30BATENS,
MO3BOJISIS TPU HEOOXOIUMOCTH BEPHYTHCS HA HECKOJIBKO IaroB Hazaa. OIHAKO UCTOPHS
3aHMMAET MaMSTh, IOATOMY BO3MOXKHOCTH OTMEHBI HE Oe3rpaHUYHBbI.

IIanesb MHCTPYMEHTOB

[Tanens MHCTPYMEHTOB — €AMHCTBEHHAs 4acTh MHTEp(delica MporpaMmbl, KOTOPYIO BbI HE
MOYKeTe PoayOIMpOBaTh WK 3aKpbITh. BHenHuit Bua [1aHenu MHCTPYMEHTOB
MpeCcTaBieH Ha puc. 1.2.



MaHent UHCTPYMEHTOR

Puc. 1.2. Ilanenv uncmpymenmos

1. Knomku, KOTOpble aKTUBUPYIOT HHCTPYMEHTBI JJIs1 Pa3HOOOPA3HBIX JICHCTBHIA:
BblJIeJIEHUE YacTell n300paxKeHni, pucoBaHus, IpeoOpa3oBaHus U T.11.

2. lIera dona/mepeanero miaaHa: 00acTs BbIOOpa I[BETA MOKA3BIBAET TEKYIIUN
BBIOpPAHHBINA BaMH LIBET MEPEIHETO IJIaHa U OHA, KOTOPBIA IPUMEHSIETCS BO MHOTHX
oneparusx. ll{en4ok mo oAHOMY U3 HUX BBI30BET BHIOOPIIKK IIBETOB, KOTOPBIN MO3BOJISET
BaM yCTaHOBUTb JIPYTOi LIBET.

OxHo n300pakeHnst

Kaxxnoe otkpeitoe uzodpaxenne B GIMP oroOpaxkaercs B CBOEM COOCTBEHHOM
OT/IETbHOM OKHE. DJIEMEHTHI OKHA MOKa3aHbl Ha puc. 1.3.

1.3aron0BoK M300paXKEHUsI COJIEPIKUT Psi/l MOJIE3HBIX CBEACHUM: uMs (aiina
n300pakeHysl, HANMEHOBAHUE [IBETOBOM MOJIENIN, HOMEP TEKYILETro CII0s, pa3Mep
U300pakeHMsl B MUKCEIISX.

2. IlpsAMo o1 3aroJI0BKOM HaXOAMTCS MEHIO n300pakeHus1. C MOMOIIBIO 3TOIO MEHIO BbI
MO’KETE MOJIYUYUTh TOCTYI KO BCEM ONEpaLUsM, IPUMEHUMbIM K N300paxeHno. Bol
TaKXe MOKETe BbI3BaTh MEHIO N300pakeHUs IETYKOM MPAaBOM KHOMKON MBIIIM Ha
M300paXKeHUH, WM LIEITYKOM JIEBOI KHOMKOW MBIIIHU IO HEOOJBIIOMY 3HAUKY —
«CTpEJIKEe» B JIEBOM BepXHeM yriy (3)

3. llenuox 1o 3Toi HEOOIBIION KHOMKE BBI3BIBAET MEHIO N300paXKeHHsI, PAaCcIIOI0KEHHOE
B CTOJIOEI] BMECTO CTPOKH. Takue KHONKHU IHUPOKO ucnoib3ytoTres B GIMP ans BeI3oBa
MCHIO B PA3JIMYHbBIX OKHaX.

4. JInnerku, KOTOPbIE UCIIOJIB3YIOTCS sl M3MepeHunid. Ecin skenaere, Bbl MOKETE
BBIOpaTh, B KAKUX €IUHUIIAX U3MEPEHUSI 0TOOpakaroTcst KoopauHaThl. [1o ymomaHuio
MCTIONB3YIOTCS MUKCeNnu. OHO U3 OCHOBHBIX JEHCTBUM VISl UCIIOJIb30BAHUS JINHEEK —
ATO CO3JaHHE HANIPABIIOIMX. ECIIM BbI IIEJIIKHUTE HA JIMHENKE U MIEPETALIUTE HA OKHO
n300pakeHus1, OyJeT CO3/1aHa HAMPaBIISIONIAsl IMHUSI, KOTOPasi TOMOYKET BaM aKKypaTHO
pacriosiaratb 00bEKThI Ha H300PaKEHUU.



o

| @aiin Mpaska Beigenenme

SemEl(DOH (7,0 MB)

Puc. 1.3. Oxno uzobpasicenus

5. B neBoM HMXKHEM yri1y OKHa I/1306pa)KCHI/I$I PpacIoJioKeHa HeOoIbIIast KHOIIKa, KOTOopas
BKJIIOYACT WJIM BBIKJIIHOYACT 6BICprIO MacCKy, KOTOpas SABJIACTCA aJIbTCPHATHUBHBIM U 4aCTO
MMOJIC3HBIM METOJ0OM IIPOCMOTpa BLII[CJ'ICHHOI71 obOmacTu BHYTpH I/1306pa)KCHI/I}I.

6. B neBom HIDKHEM yTuTy OKHA PAcIoJIOKeHa MPSIMOYTOIbHAs 00J1aCTh, HCTIONIb3yeMast
JUIs 0TOOpayKeHHsI TEKYIIUX KOOPAWHAT yKa3aTels (10J0KEHHE MBIIIH).

7. I/ICHOHBSYCMLIMI/I 110 YMOJIYaHUIO €AMHUIaMU U3MCEPCHUA IJId JIMHCCK U HCKOTOPBIX
APyrux ueneﬁ SIBIISTFOTCS TIMKCENTH. BBI MOJKeTe 3aMEHUTh UX Ha ,HIOﬁMI)I, CaHTUMECTPbI NN
APYyruc CAUHUILIBI, JOCTYITHBIC C TIOMOIIBIO 3TOT'O MCHIO.

8. MeHro n3MeHeHns Macrada.

9. O6nacTh cTaTyca pacnoyioxkeHa o nzoopaxenuem. OHa 0TOOpaXkaeT aKTUBHBIN CITOM
M300paxeHwsl, 1 KOJIMYECTBO 3aHITON N300pakeHNEM CUCTEMHOMN MaMsITH.

10. ITanens HaBUTAIMK — HEOOJIBINIAST KHOMKA KPECTOBUIHOM (hOPMBI PacTIONOKeHA
CIpaBa BHM3Y M0 M300pakeHreM. BBl MOXeTe nepemMenaThes K APYTUM 4acTsM
N300paKeHsI IBUTAsT MBITIb TP HAKATOW KHOTIKE.

11. Haubosee BaskHast 4aCTh OKHA M300pakeHUs 3TO KOHEYHO, camMo u3o0paxenue. OHO
3aHUMAET IIEHTPAITBHYIO 00JIaCTh OKHA M OKPYKEHO JKEJITOW MyHKTUPHOU JTMHUEH, B
OTJIMYUE OT HEUTPAIBHOTO CEPOTo 1BeTa oHa.

12. Knonka «M3meHenne pazmepa nzodpaxkeHus». Ha camom nene eciiu 3Ta KHOTKa
HaXkaTa, MPU U3MEHEHUHU pa3Mepa OKHa OyJIeT MEHATHCS MacIITad u300pasKeHHS.



Jluajnoru u naHeJu

B GIMP Bepcuu 2.4
JINAJIOTOBBIX OKOH H
COOCTBEHHOM OKHE,

H0JIb30BATENb MOTY4MI OOJIbIIE YA00CTBA B IUIAHE Pa3MEILECHUS

a dKpaHe. BmecTo pa3meleHns Kaxoro Juaiora B CBOeEM

BBl MOKETE IPYIIIMPOBATH UX BMECTE € TOMOILIBIO nTaneneu. [Tanens
— 3TO OKHO—KOHTEHHEp, KOTOPOE MOKET CO/IepKaTh COOpaHHUE IIOCTOSHHBIX JUAJIOTOB,
TakuXx, kak [lapamerps! nuHcTpymenToB, Kuctu, Ilamutper u np. Kaxzaas nanens umeer

COCTMHUTEIIbHBIC TUIaHKU (puc. 1.4).
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Puc. 1.5. Obracmv nepemackusanus ouanoeos

Kaxnas nanens nmeet obnacts neperackuBanus (Puc. 1.5, odmacts 1). [Ipu HaBeneHuu
yKasarens Ha 00JIacTh epeTaCKUBAHUS Kypcop M3MEHHT BU Ha (opmy nagonu. s




MPUCOEANHEHUS TUAJIOTa IPOCTO LISIIKHUTE MO 00JIACTH MEepeTaCKUBAaHUA U TIepeTaIIuTe
€ro Ha OJ[HY U3 COCIMHUTEIIbHBIX IJIAHOK B naHenu. Puc. 1.5 mokassiBaeT 001acTh,
MO3BOJISOILYIO OTAEINUTh auanor CJI0M OT NaHeu.

Brl MoskeTe mepeTamuTh 00Jee OAHOTO AUAioTa B OJIHY IMaHeb. Eciau xotute, oHu OyayT
YepenoBaThCs B BUJE 3aKJIaJIOK, OTOOpakaeMbIX B BUJIC 3HAYKOB BBEPXY JHAJIOra.
[Ilen4ok mo 3aKiaJKe BbIIBUTAET AUATOT HA MEPEIHUIM IUJIaH, CIEA0BATEIbHO, BBl MOXKETE
B3aMMOJCHCTBOBATh C HUM.

C nmomoripio kHomkH 2 (Puc 1.5.) MOKHO BBITIOJIHUTB Pl ACHCTBUHN C THATIOTAMH:
no0aBJIeHHE, 3aKPBITHE, TPUKPEIUICHUE, OTCOSTUHEHHIE BKIIA KU,

Pabora ¢ paiiiamu
Co3nanue HOBOTO U300pPaKeHUsA

B GIMP BbI MOkeTE CO37aTh HOBOE U300pakeHUE MPU MOMOIIH ITyHKTa
MeHto: @Paitan — Co3aars. [Ipu aToMm otkpoercs auanor «Co3aaTb HOBOE
u3oopakenue» (puc. 1.6), rie MOKHO YCTAaHOBUTH HaYaJIbHBIC ITUPUHY U BBHICOTY (haiiia.

a Co3gaTte HoBOE n3oBpamkeHne @
Watnon: IE'
Pazmep n3obpaxenna
Wwpuna: (1024 :
BeicoTa: | 768 = | Toukwn pactpa IZI

@ 1024 = 768 Touex pacTpa
300 Touek Ha goHw, Leeta RGE
= Pacmmpentble napameTpobl

Pazpewenne no X 300,000 :

Pazpewenue no Y: 300,000 : E MUKCENDE N

Ueetoeoe npoctpancren: |Leeta RGE IEI
[~]

DoH: Ueer doHa
KommerTapuii:
’ Cnpaeka ] ’ Chpocute l[ QK ]’ OTMEHWTE

Puc. 1.6. J[uanoe « Cozdamwv Hogoe uzodpasiceHue»

[Tpu BBIOOpE pacIIMPEHHBIX MApaMETPOB YCTaHABIUBAETCS pa3pelieHne, IIBETOBas
MOJIeIb ¥ 1IBET (OHa.

Bropas komanga rmaBHoro MeHto @aiian — Co31aTh, TO3BOIISET CO3/1aTh U300paKCHHE U
BCTaBUTh PUCYHOK 13 Oydepa oOmena. [Ipu aTom OyAyT yCTaHOBJICHBI pa3MephI
n300pakeHus1, KOTopoe HaxoauTcs B Oydepe oomena. Takxke npu BEIOOpE 3TOM KOMaH/IbI
BO3MOJXKEH 3aXBaT M300pakKeHUU C dKpaHa, CKaHepa WK (poToKamephl.



OTKpbITHE H300pPAKEHUS

JloCcTyITHO HECKOJIBKO CITOCOOOB OTKPBITH CyIlecTBYyIomee n3oopaxenue B GIMP.
HaunGoiiee 04eBUIHBIN — 3TO OTKPBITH €TI0 ¢ MOMOIIbI0 MeHI0 PDaiia — OTKPBITH B
TJIaBHOM MeHI0. [Ipu 3TOM NosIBUTCSI TMaior BeIOOp daiina.

Jpyroii cioco6 3akirodaeTcs: B MCIOIb30BaHUH TexHoJoruu drag&drop. Ecnu 3Ha90K
daiina neperauTh Ha cymiecTByomiee nzoopaxenue B GIMP, To daiin nobaBurcs kax
HOBBIW CJION WJIM CJIOU 3TOTO U300paKCHHUS.

CoxpaHeHnne u3o0pakeHus

s coxpaHeHust n300pakeHusI HE00X0IMMO BbIOpaTh koManay @aiiji — CoXpaHUTh.
[Tocne sToro B mosiBuBIIeMcst OkHE (puc. 1.7.) HeoOX0aUMO 3a1aTh ManKy, Kyaa Oyaer
coxpaHaTbcs (ailin, ums 1 TIn (aiina.

F CaxpaHnTs HIOGPEMEHHE

Waaz: :Trweﬁ.jpg

CoxpamwTs B panke :I‘;'Tral.'el 3
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IMIHI ACKYMEHTEI ”Muu pnqrrlm" Samplelmngu]w Cozaars nanky
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& Hegserne gok... B Travell JPG 02.04.2004

[ Anton = Travel2 PG 23.08.2004

= PaBouwii cron = Travel2JPG 23.08.2004

& System (C3) _| B Travel.JPG 23.08.2004

- Data (D) = Travel5.JPG 23082004 |=

- Additional (E)

5 DVD RW amck... Hem ssidenerun

M Nuecrosog BD-...

5 Pictures

-

| YaanuTs :E:: niobpasenna

3 Buibepure tun daiina (Mo paciumpennro)

Puc 1.7. Jluanoe coxpanenus ¢atina

Hnst 3amanus popmata rpaduueckoro Qaitna 10CTaTOUHO BBECTH COOTBETCTBYIOIIEE
pacuupenue (gif, bmp, tif u 1.11.) nocie umenu ¢aitna npu BeIOpanHOM napamerpe «Ilo

pacImpeHuioy, 00 BIOpaTh TUN (aiiia pacliupuB JUANOT COXpaHeHus ¢aiina (puc
1.8.).



=l Buibepure tvn daiina (Mo pacumpenwr)

»

Tian daiina Paciumpérina

Mo paclMpeHno

®aiin GIMP XCF e

AutoDesk FLIC animation fli.fle

bzip archive xcf bz2 bz2 xcfbz2
Encapsulated PostScript eps

[

Flexible Image Transport System fit fits
GIF image

Puc. 1.8. 3a0anue muna uzobpasicenus

[Tpu coxpaneHnn n300paskeHusi B HEKOTOPbIE (hOpMaTHI, MOTYT MOSIBIISATHCS
JOTIOTHUTEIIbHBIC OKHA JIJIS 3a7aHusl mapameTpoB u3obpaxkenus. Otmerum popmar JPG,
IIPY COXPAaHEHUH B KOTOPOM MOJKHO 33]1aBaTh KauyecTBO M300paxeHus. Yem Bbime OyeT
3a/1aHO Ka4yecTBO, TeM OOJIbIINiA pazmep OyeT y ¢aiina, XpaHaIero n300paxxeHue.

PucoBanue. Kucru

WNHceTpyMeHThI pricoBaHus IIpeicTaBIeHbl Ha puc. 1.9.

SEHZ0 46 &80 9 o

Puc. 1.9. Hncmpymenmuol pucosanusi

Hnctpymentst 3anuBka, Kapannam, Kucts, Jlactuk, Asporpad, Ilepo,
PasmbiBanue/peskocts, [lanen, Ocernenue/3aremuenue. Pabora ¢ atumu
MHCTPYMEHTaMHU OTPa)K€Ha B UX Ha3BaHUU. {151 MPOCTHIX NEUCTBUN MPUMEHEHUE TAHHBIX
MHCTPYMEHTOB HE MPEICTABIISAET CI0KHOCTH.

[Tpu BBIOOpE THOOOT0 HHCTPYMEHTA BHU3Y MAHEIH HHCTPYMEHTOB OTOOPaKatOTCs €ro
napametpsl (puc. 1.1 O6macts 2).

OCHOBHBIM HHCTPYMEHTOM PUCOBAHUS SIBJIETCS KUCTh. [Ipu BEIOOpE KUCTH
ycTaHaBIuBaeTcs PeskuM, KOTOPBIN MO yMOJIYAaHUIO CTOUT B 3HaUeHNH HopMaJIbHBIH.
OTO0 MO3BOJISET PUCOBATH JUHUH OIIPEIEIEHHBIM IIBETOM. Bee ocTanbHble PEKUMBI IIPU
HAHECEHMH LIBETa YUUTHIBAIOT TAK)Ke I[BET (JOHA, TEM CaMbIM MOJIY4YaeTCsl CMELICHHE
L[BETOB.
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Puc. 1.10. Ilapamempol kucmu

Jlanee onpenensiercss Ha CKOJIBKO OyAeT HEMPO3padeH IIBET HAHOCUMBIN KHCThIO, popMa U
pa3mep kuctu. MaTepecen ToT ¢akt, 4yTo J1000i BhIIEIEHHBINH 00BEKT, TOMEIIEHHBIN B
Oydep oOmena komanoii [IpaBka — KonupoBaTth, 0TOOpaxaercs B CIIUCKE TOCTYITHBIX
($hopM KHCTEH U MOXKET OBITh UCTIOJIb30BaH KaK KUCTh.

Hwxe MOXKHO 3a7aTh psiJi TapaMeTPOB MO3BOJISIOMINX TOOUTHCS Psijia CTIEIUAIBHBIX
3 deKxToB i KUCTH. | TaBHOE He 3a0bITh BHIOpATh LIBET, KOTOPBIM OyaeM pucoBath. [

BI)I60pa IIBCTA HA IMAaHCIIN I/IHCTPYMCHTOB CYHIGCTBYIOT CIICINAJIBHBIC DJICMCHTHBI (pI/IC
1.11).

Puc. 1.11. Dnemenm gvibopa yeemos

s BeIOOpa 1BETA KUCTH, KapaHalia, 3aTUBKH UCTIOIb3yeTcs obnacts 1 Ha puc. 1.11.
Jlnst Be1OOpa 1Beta (hoHa, 1IBETa JacTUKA UCTIONb3yeTcst o0macTh 2. O6e ob0nactu
WCIIONTB3YIOTCS JJIS 3a7IaHusI TpaiieHTa. [ pagueHT 3To MIaBHBIN EPEeX01 OT OJTHOTO
[[BETA K APYromMy. DJIEMEHT 3 HCMOIb3yeTCs JUIsl 3a/IaHuUs [[BETOB 110 YMOIYAHUIO:
YepHOT0-OCHOBHOTO U O6enoro-1BeT (oHa. DIeMeHT 4 UCTIONB3YHTE JIJIsl TOTO, UTO OBI
MOMEHSTH LIBET ()OHA C OCHOBHBIM LIBETOM.

[Tpu Haxxatuu Ha 06macth 1 wnm 2 (puc. 1.11) oTKpbIBaeTCs TOMOTHUTEIbHAS TTAHEIh JJIS
BbIOOpa 1BeTa (puc 1.12.).
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Puc. 1.12. Ilanens 013 evlbopa ysema

OTMeHa aeldcTBUM

[TouTu Bce, yTO AEnaeTCs C N300paKeHUEM, MOKET ObITh OTMEHEHO. Bbl MoxkeTe
OTMEHHUTH NOCIIeAHEE JeiicTBIE, BbIOpaB B MeHI0 n3oopaxenus IlpaBka — OTMeHNTD,

HO 9Ta onepanus NpuMCEHACTCA TaK 4aCTO, YTO BaM J'Iy‘{I_I_IC 3aIIOMHHUTH COUYCTAHUC KIIABHUIII
Ctrl+Z.

Cama oTMEHa TakXe MOXKeT ObITh OTMeHeHa. [locite OTMEHEBI ﬂeﬁCTBHH BbI MOXKETEC
BEPHYTH €ro, BEIOpaB B MeHIO n300pakeHus myHKT [IpaBka —IloBTOPUTH MK C
MCIIOJIb30BaHUEM KJIaBHUIIK ObIcTporo jgoctyma Ctrl+Y. YacTo 3T0 mojie3HO NMpH OIEHKE
s dekTa Kakoro-Imbo ASHCTBHS, C TIOMOIIBIO €r0 HEOJHOKPATHON OTMEHBI U TIOBTOPA.

Ecim BBI wacTo UCnonib3yeTe OTMEHY W BO3BpAT HA MHOXKECTBO IIIaroB 3a pa3, BO3MOKHO
Oyznet Gomnee ynoOHO paboTaTh ¢ quanorom Mcropuu aeiicTBuii — mpukperuisieMon
MAHEJIBbI0, KOTOpast TOKA3bIBACT HEOOJBIIME ICKU3BI KAXKIOH TOUYKHA B UCTOPUU OTMEHBI,

IMMO3BOJIAA BaM IICPEMCIIATHCA Ha3all UJIM BIICPEI K TOUYKE, 1O KOTOpOﬁ BbI IICJIKACTEC (pI/IC.
1.13).
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Puc. 1.13. Ilanenv «cmopus oeticmauiiy

33[[3HI/Ie Ha NPAKTUYECCKOC 3aHATHC
1. 3anycture GIMP.

2. Coznaiite nzobpaxxenue pazmepom 640x480 nukceneil ¢ pazpemenuem 72 dpi. [pu
3TOM UCHOJIB3YHTE LIBETOBYIO Moaenb RGB.

3. Mcnonb3ys pa3auyHble HHCTPYMEHTHI pUCOBAHUS, CO3/1aliTe N300pakeHUe, KaK 3TO
OIKCAHO B pazjeiie «Xo/1 BBIIOJHEHH 3aJaHus». Pa3MecTuTe Ha H300pakeHun
XYZI0’KECTBEHHO 0()OPMIICHHBIH TEKCT.

4. TlonyyeHHoe n300pakeHNEe COXpPAHUTE B Pa3IMYHBIX popmaTax: xcf, bmp, tif
(ucnonb3yst LZW xommpeccuto), png, gif, gif ¢ rpaganusmu ceporo 1sera, jpg (c

pasnuuHoi creneHbio cxkatus: 90, 60, 40), cocTaBbTe TabMIly ¢ yKazaHHeM THIa ¢aiina,
CTETICHU CYKATHS U €r0 pa3Mepa.

5. Cozpnaiite oT4eT B TeKcTOBOM penakrope MS Word BcTaBbTe B 0TUET M300paKeHUs U3
MOJTy4YE€HHOTO (pailyia U 3aUIINTEe OCTe KaX/I0T0 pa3Mep MoJydyeHHoro (aiina.



XOI[ BBIIIOJIHCHUA 3aJaHUA
3aganue: HapuCOBaTh J1€PEBO.
1. CosznaThs HOBOE m300pakeHue ¢ paspemenuem 1600x1200px.

2. C IIOMOIIIBIO MHCTPYMCHTA Dnnunmuyeckoe vloenenue CO31a€M IIOJIAHKY.

3. 3anuTh CBEpXY BHU3 HMHCTPYMEHTOM

I'paouenm co cranmapTHEIMU HacTpoiikamu. L[Ber 3amuBku afff39 u

00b900.

4, Co3maeM HOBBIN cioil.Breimensgem

CMEXHbIE 00J1aCTH. |.

afffe9, 00b9e9




5. Co31aeM HOBBIN CJIOW ¥ PUCYEM Ha HEM DJUIHIIC, KOTOPBIN 3aIHMBACM JKEIThIM
useroM - ffeb10. Dto Oyznert conHie.

6. Ompenensiem KOHTYP CTBOJIA C

noMoiso Ce06001H020 8biOeNeHUs.

[Tosry4eHHBII KOHTYp 3aJTUBaeM TpaJIieHTOM KopuaHeBoro ortenka. d5af00, 7¢6600.

7. C moMompl0 HHCTPYMEHTa Juiunmuueckoe 6vlideleHue CO31aeM KpPOHY.
Co3maeM HOBBIH CJI0H, Ha

KOTOPOM 3aJIMBaEM TTOTyIeHHBIE ()OPMBI.




8. Jy1st HaHEeCeHU sl JIMCTBBI HA KPOHY JIepeBa, BIOMpaeM UHCTPyMEHT Kucmu

— Vine ¢ pazmepom ot 100-130.

Co3nanns Xy/10KeCTBEHHO 0(pOPMJIEHHOTO TEKCTA
3agaHue: co31aTb OTHEHHBIA TEKCT.

1. CosznaiiTe HOBBIM MPO3PAYHBIA CIIOH M300pakeHUs. Hamumem TEKCT JF00BIM
L[BETOM.

[MPUBET

2. O0OBeIMHUM DTH JBa CJIOA.
Cnow - TpaguenTal |E
= .
H Foi)
Pescin: OBtni E
HenpozpaunocTs 1000]
Brok: J #
@ b rneveer
B - doH

[IpaBoii KHONKOM MBIIIM KJIMKHEM IO CJIOI0 ¢ TEKCTOM U BbIOepeM O6vedunums c
npeovLOYUUM.



3. Jlns  co3pmaHus
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4. Caectu n300pakeHue.
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JlabopatopHas pabora 6. PaGora ¢ rpadudeckuM peraKTopoM

Gimp.

Brigesenue odJsiacreit

Brinenenue o01acTu SBISETCS OJHUM U3 BOKHEHININUX 3TAMOB paboThl ¢ n3o0pakenueM. C
MOMOIIBIO  BBIICNICHUST 00JAcCTH BBIACISIOT OOBEKTHI HAa H300pKEHUH UYTO OBl
UCIIONIb30BaTh WX B JaibHEHIIeM s (OTOMOHTaXKa. BwIgeneHHbIE 00JACTH MOXHO
3aJIMBaTh LIBETOM, TEKCTypoH, rpaaueHToM. C BBIJICICHHBIMU OOJACTIMU MOXKHO
MPOBOANTH OTICIBHYIO IIBETOKOPPEKIIMIO W K HHUM MOXHO TPHMEHSATH (UIBTPHL
Boinenennas o61actb 00bIYHO OTOOpakaeTcsi B BUJE IIYHKTUPHON PaMKH.

HeynuBurtenpbHO, 4YTO JUIS BBIICICHHUS 0O0JacTedl CymeCTBYeT psii TPUEMOB |
UHCTPYMEHTOB (puc. 2.1).

2o e [y el

Puc. 2.1. Uncmpymenmul evioenenus

WHcTpyMEHTB! BbIIETICHUS NpeIHa3HAaYeHbl JJI BbLAENEHUs oOnacTeidl akKTMBHOIO CJOf,
YTOOBI MOXHO ObUIO paboTaTh TOJIBKO C HUMH, HE Tporas Bc€ octasibHoe. OHAKO CIION U
pabota ¢ HUMH OyAyT PaCCMOTPEHBI J1ajee.

HpﬂMoyronbnoe U 3JUVINNITHYECCKOEC BbIAC/JICHUE

I/IHCTp}/'MeHTBI MMpsAMOYT'OJIbHOC W SJUIMIITUYCCKOC BBIACICHUC IIO3BOJIAAIKOT BBIACIIATH
NpAMOYTOJIBHBIC W SJIJIUMIITUYCCKUC 00J1aCTH COOTBETCTBEHHO. JTO CaMbIe IIPOCTBIC, HO
OYCHDBb YaCTO MCIIOJIb3YCMBIC TUIIbI BBIACIICHUA.

Jl1st Toro 4To OBl BOCIIOJIB30BAThCSI HHCTPYMEHTOM BblienuTe ero (puc 2.1. Mactpyment
1 wnu 2) Ha mMaHenu MUHCTPYMEHTOB U Jiajiee BbIIEIUTE C MOMOIIBI0 MBIIIM 00JacTh Ha
nzobpaxenuu. Ilocne s3Toro BbyieneHHas oOjacTb Oyaer oToOpakaTbCs B BHUIE
IIyHKTUPHOH pamku (puc. 2.2.).



Puc 2.2. Buioenennas obnacmo

ITocne storo pasMep BBIﬂeHeHHOﬁ 00/1aCTH MOYKHO MEHATh I 9TOr0 HUCIIOJIB3YHOTCSA
obmact B yriiax BbIACICHUS.
MNEPECHOCUTD, HC 00s1Ch HCIIOPTUTD I/I306pa)KeHI/Ie.

Taxxe BBIZICJICHHYIO 007acTh MOJKHO CIOKOMHO

bonee HO,Z[pO6HO mapaMCTpbl BBIACIICHUS MOKHO 3a/1aTh B CBOMCTBax HHCTPYMCHTA (pI/IC

2.3).

MpAMoyronsHOE BeIGENEHWE
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Puc. 2.3. Ilapamempur uncmpymenma «llpsamoyeonvHoe evioenenuey

Kak Buaum, uyTO dYepe3 mapaMeTpbl MOXKHO 3a/aTh TOYHYIO MO3MIHIO pa3MELCHHs
BBIJICJIEHUS U TOUHBIE pa3Mmepsl. [locie 3aganns pazMepoB, MOXKHO YCTaHOBUThH IapameTp
«®Dukc.» o3Havaoume GUKCUPOBATh, HAIIPUMEP, COOTHOLIEHHE CTOPOH. DTO MO3BOJISET
JienaTh BbIICTICHUE, HallpUMep, 1o pa3mepy neuat gortorpacwuit 10:15 u ..



HaunGoiiee BaxXHBIM ITapaMeTpOM TIPH CIIOKHBIX BbIACICHUsIX siBisieTcs Pesxkum(Puc. 2.4.).

Pexanc:| 3K | Bl E0: (a:

Puc. 2.4. Pesicumpt gvioenenus

IlepBblii pexuM Ha3blBaeTCsl «3aMEHUTH TeKyllee BblaeneHue» (Puc. 2.4. kHomnka 1). B
TaKOM PEXKHUME KaKJI0€ BBIIEICHUM MPOMCXOAUT 3aHOBO, a IPEAbIAYIIEE BBIICICHUE
caumaetcsi. OcTanbHble PEXUMBI YUUTHIBAIOT KAKOE BBIJEIECHHE ObUIO CAETAHO JI0 ATOTO.
Bropoii pexum «Jl00aBUTh B TeKyllee BBIICIECHUE» K YK€ CIIEIaHHOMY BbIACICHHIO
nobaiisieT HOBYHO o0nacTh. IlpuyeM MOXXHO He BBIOMpATh JaHHBIA PEKUM B CBOMCTBaX
MHCTPYMEHTA BBIJICJICHUS @ MPH BbIICICHUH yaepxkuBath kHonky Shift. Tperuii pexum
MO3BOJISIET BhIpE3aTh U3 CICIAHHON 00JAaCTH Kakyro Ju00 4acTe. B 3TOM pexume MOKHO
pabotath ynepskubas kHonky Ctrl. [Tocnennuii peskiM MO3BOJISET HAWTH TIEpEeCeUCHUE.

KoMOuHMpyI0 peXuMbl M MHCTPYMEHTHl MOXHO CO3[aTh BBIJIEICHHYIO 00J1aCTh
JIOCTATOYHO CIIOKHOU (PopMBI, HaIpuMep, puc. 2.5.

fm—————

Puc. 2.5. Ilpumep ucnonv3zo8anus pesircumos gvloenens

Ha ocHoBe wucCroNb30BaHUs 3TUX TPHUEMOB CO3JAIOTCS OONACTH BBIJENEHUS IS
Pa3HOOOpa3HBIX TpagUIECKUX KHOMOK, pa3MemaeMbix Ha Web-caiitax. bonee moapoOHO
3Ty MHGOpMaIUIO MOKHO HaiiTH B Internet HabpaB MOKCKOBBIN 3aMPOC KYPOKHU CO3JIAHUS
kHOIKH B GIMP».

CBo0oaHOe Bble/ieHHe H padoTa ¢ ObICTPOil MacKoii

HNuctpyment CBo6oanoe Bbieaenue (Puc. 2.1. Kuomka 3) mo3BoJiseT BBLICTATH
cBoOonHble obmactu (Puc. 2.6.) npu ynepkaHuu JieBOM KHONKK Mblmu. [lpu
OJIHOKPaTHBIX HAXKAaTHUSIX BBIIEICHUE TPOUCXOJUT C TOMOIIBI0 MHOTOYTOJIbHUKA.



Puc. 2.6. IIpumep svioenenus ¢ nomowywto uncmpymenma « C60600Hoe svioenenuey

[locne Takoro BBIAENEHUS YAacTO BO3HUKACT HEOOXOIUMOCTh KOPPEKIMH OOJIaCTH
BBIJICJIEHUS, YTO YZA0OHO ClIeNaTh Mepeiast B pexXUM OBICTPOI MacKH Ha)KaB COBETYIOIIYIO
kHoOnKy (puc. 1.3 kHomka 5) mnm coderanus Shift+Q. B atom pexume BbieiICHHAs
00J1aCTh OCTaeTCs IIBETHOM, a HE BBIJICTICHHAs! OTOOpaXkaeTcs KpacHbIM (puc. 2.7.).

Puc. 2.7. Pesicum 6vicmpoii macku

B orom pexume Ui W3MEHEHMsS TPAaHUIl BBIJIEJICHHONM O0JAacTH MCHOJIb3YIOTCS
MHCTPYMEHTBl PUCOBAHUS: KUCTh IS T0OaBIEHUS K KpacHOM oOnacTh M JACTHK IS
paciupeHus 00J1acTH BbIJICICHHUS.

Breixon u3 peiKuma 6BICTpOI71 MAaCKH OCYHICCTBJIACTCA TaAKUM KC 06pa30M KakK 1 BXOJ.

YMHBI€ HOKHHUIIBI



HWucTpyMeHT yMHBIE HOXHUIBI (puc. 2.1. kHOMKa 6) UCHONB3YyeTCs JUIsl BbLACICHUS
00BeKTOB 1O Kparo. ljig 3Toro HeoOXOAMMO PACCTaBUTH PSIJi OMOPHBIX TOYEK MO Kparo
oOwekTa (puc. 2.8) U 3aMKHYTh JMHHUIO U LIEJIKHYTh BHYTpu obmnactu. [Ipu stom GIMP
NBITAETCS CaMOCTOSITEILHO OIpPENEIUTh I[BETOBBIE TPAaHUIBI. ITOT METOJA XOPOIIO
paboTaeT, KOrja BbLAENSAEMBbI OOBEKT HE CIUBaeTcs ¢ JpyrumMu 1o usery. OmHako
3aBEpLIAIOIINM ATAllOM BBIJCIIEHUS PEKOMEHAYETCSl HCIIOJIb30BaTh J0pPadOTKy o0jacTtu
BBIJICTICHUS B PeXKUME OBICTPOI MACKH.

Puc. 2.8. Bvioenenue ¢ nomowbto YMHbIX HOHCHUY
Boigesienue nmo usery

YacTo BO3HUKAET HEOOXOIUMOCTH BBIJEIEHUS, KAKOW JTMOO 00JacTH MHUKCEIEH MOX0KHX
10 I[BETY. DTO HampuUMep HEOOXOIUMO IS BbIACICHHUS 00BEKTOB Ha OJHOPOIHOM (OHE.
B aToM ciydae BeIaenstoT ¢GOH, a MOTOM HHBEPTHPYIOT BbIAc/ICHUE (KOMaHIOW W3
raBHOro  MeHio Boinesienne — MuBepTupoBarn). Takum 00pa3oM, OKa3bIBaeTCs
BBIIEJIEHHBIM CaM OOBLEKT.

JIist BBIIETICHHSI TTUKCETIeH OJIM3KUX TI0 IIBETY MCIOIB3yeTCs TaK Ha3bIBaeMasl BOJIIICOHAs
nanouka (puc. 2.1. kHomka 4). Tak oguH HIeM4oK Ha cuHel obmactu (puc. 2.9.) Moxker
MIPUBECTH K BBIJCIICHUIO, TOKa3aHHOMY Ha PUCYHKe 2.9.



Puc. 2.9. Pesynbmam ucnonvzoganust « Bonweonoi narouxuy

[Ipu BBIOOpE HAaHHOTO MHCTPYMEHTAa CaMbIM TJaBHBIM mapameTpoMm sBisiercs Iopor,
KOTOpBIfI OMpeACACT 4YyBCTBUTCIBHOCTD BBIACIICHHA K IIBETAM. Tak camxkenue mmopora ao
3HaueHuss 4,0 B BBIIIE TOKAa3aHHOM TIPUMEPE MOXKET CYIIECTBEHHO COKpPATHUTh
BhIZICNIIEMYIO 00nacTh (puc. 2.10).

Puc. 2.10. Pezynbmam cHudcenusi 3HayeHus nopo2a

W mocrenHee: CHATHE BBIIEIEHHE TPOUCXOIUT TIpH BhiGope Buigenenne — CHATH WIH
Haxatuu Shift+Ctri+A.

Pabora co ciroamu

Ynobuo mnpencraBnsaTh uzoOpakenne B GIMP kak mauky mnpo3padHbIX JHCTOB: B
tepmuHosioru GIMP, kaxaplii mpo3pauHblil JIMCT HOCUT Ha3BaHUE ciod. B mpunHnune,



HET OFpaHI/I‘leHI/Iﬁ Ha KOJIMYECTBO H306pa)I(GHHﬁ B CJI0€: CAMHCTBCHHOC OI'PAHUYCHHUEC 3TO
KOJIMYECTBO I[OCTyrIHOﬁ ImaMsTH B CUCTEMCE.

B GIMP rpanumsl cnos HeOOs3aTEIbHO pPaBHBI TPaHHUIIAM €ro  COJCPIKAIIETO
n3o0paxkenus. Korma Bbl co3maére TEKCT, K MPUMEPY, KaXIblii TEKCTOBBIH AJIEMEHT
pacrosiaraercsi B CBOEM OTIEIbHOM CJIO€, U CJIOW paBeH pa3Mepy TeKcTa, He OOJblle.
Takske Korga Bbl CO3/1a€T€ HOBBIM CJIIOM C IIOMOILBIO BBIPE3aHUS U BCTABKU, HOBBIA CIIOU
CO31aETCA TOCTATOYHOTO pa3sMepa i pa3MELICHUs BCTABJICHHOTO COACPKUMOro. B okHe
n300pakeHHsI TPAHUIIBI TEKYIIETO aKTUBHOTO CJIOS MIOKA3aHbl YEPHO-KENTON MyHKTUPHOM
JIMHUEH.

Crtpykrypa ciio€B B n300pakeHrH nokaszana B auanore "Cmoun" (puc. 2.11).

Crnow, Kanansl, Kontypel, OTMEHWTE @
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Puc. 2.11. Jluanoe « Cnou»
B munanore «Cion» MOXHO U3MEHSATH CIIETYIOIIME CBOMCTBA BBIJEIEHHOTO CIIOS:
Henpo3paunocrts

[Ipo3pauHocTh CilOST  OmpenenseTcss CTENeHbI0 JOCTYHHBIX IIBETOB M3  HIDKHHUX
otoOpakaeMbIX clo€B crnircka. HempospaunocTs onpezaensercs nuanazonom ot 0 go 100,
rae 0 o3HadaeT MOJHYK Npo3padyHOCTh, W 100 O3HAYaeT MOJHYK HENPO3PAHOCTb.
Hemnpo3paunocts onpenensiercs B quanore Crou (puc. 2.11., anement 2).

Buaumocthb

Cy1miecTByeT BO3MOXKHOCTH BPEMEHHO HE OTOOpakaTh ClION 0e3 ero yHHYTOXKCHHS, C
MIOMOIIBIO LIEJIYKA [0 MUKTOrpaMmMe rinasa (puc. 2.11, kHonka 3) B guanore cioés. 1o
Ha3bIBACTCS «IEPEKIIOYEHUEM BHIUMOCTH» clost. Jlns OONBIIMHCTBA Omepaunui Haj
n300paKeHHEM OTKIIIOYEHHE BHJIMMOCTH PaBHOCWIBHO OTCYTCTBHIO ciios. Korma BeI



paboTaere ¢ U300paKeHHEM, COJIEPIKALUM MHOXKECTBO CJIOEB C Pa3HOM MPO3PayHOCTHIO,
yaiie BaM OyJeT Mmpoule MOJIy4YUTh JIyUIIuil BUJ 05, HA KOTOPOM BBl B JaHHBI MOMEHT
paboTaeTe OTKJIIOUEHUEM BUIUMOCTHU APYTUX CIOEB.

Pe:xum

Pexum ciost (puc. 2.11. snement 1) ompenensieTcst cmocoOOM KOMOWHAIIMK I[BETOB U3
TEKYIIETO U PACIIONOKEHHOTO HIKE CII0S JJIS TIPE/ICTaBICHUS BUIUMOTO Pe3ybTaTa.

PexxuMmel ciost HHOI'/Ia HAa3bIBAKOTCA «PEKHUMaMH CMCHIMBAHUA. BBI60p peKuMa CJ1os
W3MEHSIET BHEIITHUM BuUa CJI0A UIN I/I306pa)KeHI/I$I B 3aBHUCHUMOCTH OT HH3JICKAIIMX CIOEB.
Ecnu ecth TONBKO OJMH CJ'IOfI, TO PCXKUM CJIOA HU HaA 4YTO HC BJIUACT. HOSTOMY JOJIDKHO
OBITH 1O KpaﬁHeﬁ MCPC aBa CJ104, YTOOBI HCI0JIL30BATh PECIKUMBI CJ104.

Knonku BHU3y nuanora «Ciou» MO3BOJSIOT CO37aBaTh HOBBIE ciion (puc. 2.11. kHOIKa
4), U3MEHATH MOPSIIOK ciieloBaHus ciioeB (puc. 2.11. kHonku 5,6), co37aBaTh KOIUIO CII0s
(puc. 2.11 xHomnka 7), yaansaTh BbleIeHHbIN ciloil (puc. 2.11 kHormka 8).

OanuM u3 3TanoB (OTOMOHTaXa OOBIYHO SIBISIETCA cO3JaHUEe HOBOro cios (puc. 2.11
KHONKa 4) Ha H300paXEHHHM, a 3aTeM BCTAaBKa BBIJACIEHHOTO OOBEKTa W3 JPYroro
n3o0paxenus. JlJis BCTaBKM MOKET HCIONb30BaThcsi Oydep oOMeHa W CTaHIApTHBIE
koman el [lpaBka — KonupoBath, [lpaBka — BeTraBuTh. bonee OAPOOHO
(OTOMOHTaXX PaCCMOTPUM B CIIEIYIOIIUX pa3jierax.

Texer B GIMP

Ha wusoOpakeHue Moxer ObITh J00aBieH JI00OM TEKCT € IMOMOIIBI0 HHCTPYMEHTa
«Texct» (puc. 2.12).

Puc. 2.12. Hnempymenm « Texcm»

Jlob6aBiieHre TeKCTa MPOUCXOIUT B CICIHAIBHBIA TEKCTOBBIM clION. I caM TEKCT MOXKET
OBITH OTPEIAKTUPOBAH B JAJbHEHIIEM C MOMOIIBIO TOTO ke MHCTpyMeHTa « Tekct». [lpu
BbIOOpE MHCTPYMEHTA MOKHO 3aJaTh apaMeTpsl mpudra (puc. 2.13.) Takue kak: mwpudr,
pa3Mmep, IBET.

[Tocne mpuMeHEeHHUs] MHCTPYMEHTA TEKCT MOSIBJISETCS ClIEUalbHBIA AUAJIOT JUIs BBOJA U
penakTupoBaHus TekcTa (puc. 2.14.).

Pasmenienue Tekcra 110 KOHTYpY W CO3JaHHC KOHTYPOB B JaHHOM mocoouu He
paccMaTpruBarOTCA.
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Puc. 2.13. Ilapamempor uncmpymenma « Texcmy
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Puc. 2.14. Jluanoe ona 66o0a u pedaxmuposanus mexcma
IIpeoOpa3oBanue n3odpakeHus B cioe

st mpeoOpazoBaHus CI0sI CYIIECTBYET PsJl MHCTPYMEHTOB (puc. 2.15.).

TR A

Puc. 2.15. Hnempymenmol npeobpazosarus

HekoTtopsie U3 NpUBEICHHBIX HWHCTPYMEHTOB MOKHO NPUMEHUTh KaK K OTAEIbHOMY
BBIJIEJICHHOMY CJIOI0, BBIJICJIEHUIO WJIH B LIEJIOM K H300paKEHUIO.



OO0mue cBOMCTBA MHCTPYMEHTOB NMPe0OPa30BAHUSA

[lepen n3yyeHneM MHCTPYMEHTOB IPeoOpa30BaHUs 3aMETHM, YTO HEKOTOPBIE MapaMeTphI
IJid 3TUX MHHCTPYMCHTOB SABJIAIOTCA O6H_II/IMI/I. Bo ICPBBIX OTO TIpPYyIlla KHOIOK
«IIpeoOpazoBanue» (puc. 2.16.).

MNpeobpazosanne: @‘ -l «f{

Puc. 2.16. I pynna knonok npeobpazosams

[Tpu BBIOOpE MEPBOI KHOMKU MHCTPYMEHT paboTaeT HaJ aKTUBHBIM cioeM. Eciu B cioe
€CTh BBIJICJICHUE, TO BBIJICIICHHAS YacTh H300pakeHus OyIeT TpaHCHOPMUPOBaHA.

[Ipu BbIOOpPE BTOPOIl KHOMKH MHCTPYMEHT paboTaeT ToNbko Haja (opMoil caMoro
BBIJICTICHHS], @ HE H300paKeHUEM B 3TOM BBIJICTICHHH.

[Tpu BBIOOpE TpEThEl KHONKA MHCTPYMEHT pabOTaeT TOJIBKO HAJl KOHTYPOM.
HNHucTpymeHTHI Ipeodpa3oBanus
KpaTko paccMoTpuM Ha3HauY€HHE HHCTPYMEHTOB ITPEOOpa3OBaHus.

Uuctpyment «llepememienue» (puc. 2.15 kHomka 1) ciyXHUT Juisi iepeHOca aKTUBHOTO
CJIOS1, BBIJICJIICHUS UM KOHTYpA.

Wnctpyment «KanpupoBanue» (puc. 2.15 kHonka 3) ciy>KdT JUIsl yJajleHus oOsacteil ¢
Kpasi 1300pakeHus1 WK ciiosi. Yaie Bcero STOT HHCTPYMEHT MPUMEHSIETCS He K CIIOI0, a B
[EIOM KO BCceMy H300paKeHHIO, Tiepe] BBIBOAOM Ha I€4aTh IS 3aJaHusl HY>KHBIX
COOTHOLIEHUN cTopoH, Hampumep 10x15. Jlns sTtoro B mapamerpaXx MHCTPYMEHTa
YCTaHABJIMBACTCS TAIIOYKA B TTOJOKEHUH «DHUKC.», a B COOTBETCTBYIOIIEM CITUCKE JIOJIKHO
ObITh ycTaHOBJIEHO «COOTH. CTOpOH». J{71s1 00pe3KkH TOJIBKO TEKYIIETO CJ0s B apaMeTpax
MHCTPYMEHTA yCTAHABJIMBACTCS rajlouka B oNuK « TOJIBKO TEKYIMHA CII0i».

[Tockonbky mpu GOTOMOHTaXe pa3Mepbl H300pakeHUI CHIIBHO OTJIMYAIOTCS HEOOXO0AUMO
MPOBECTH KOPPEKIMIO MaciTaba OTAEIbHBIX OOBEKTOB HAXOJSAIIUXCA B PA3HBIX CIOSX.
Jns aToro mpumeHsroT MHCTpyMeHT «Macmrady (puc. 2.15 knomka 5). IIpu BbIGOpE
ATOr0 MHCTPYMEHTa M IIEIYKEe Ha M300paKCHUH IOSBISETCS JONOJHUTENbHBINA AHANIOT
«Macmrady (puc. 2.17).
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Puc. 2.17. Juanoe «Macumaby

Ecin BO3HMKaeT HEOOXOIMMOCTh COXPAHCHHWH TPONOPIUN MpH MacCIITaOUPOBAHUU
HE0OXOAMMO Ha)KaThb Ha JJEMEHT B BUC Hernouyku (puc. 2.17. obmacte 1), uro OB OHa
oOpena B eMHOTO Iienoro. Jlanee, MpUMEHsIsl IEPETaCKUBAHKUE 32 YIJIbI BBIICICHHOTO
00beKTa Ha ClIoe, MPOM3BOIUTCS MaciiTabupoBaHue. OKOHUATEIBLHO IpeoOpa3OBaHHUE
MOJATBEPIKIACTCS HakaTHeM KHONKU «V3MeHuTh» B auanore Macmrad. IlomoOHbIC
JIMAJIOTH TIOSIBIISIFOTCS ¥ TIPH IPYTUX MTPEOOpa30OBaHUSX.

Wuctpyment «Bpamenue» (puc. 2.15 kHonka 4) ciyKuT AJs IOBOPOTa aKTUBHOTO CJIOS,
BbIJIETICHUS WM KOHTYpa. [Ipyu aKkTUBHOM MHCTPYMEHTE MOBOPOT MOKET OCYILECTBISATHCS
Kak C MOMOIIBIO MBIIIH, TaK M Y€pe3 COOTBETCTBYIOIIMI Tuaor « Bpamienue».

Crnenytronme uHCTpyMeHThI «VckpuBienne» (puc. 2.15 kHomKa 6), ciryKaluii Jjisi ckoca
nzo0paxenus, «llepcrnektuBa» (puc. 2.15 kHomka 7), «3epkano» (puc. 2.15 xHomka 8)
BBITIOJHSIOT COOTBETCTBYIOIIME MPEeoOpa3oBaHUsl aHAJOTHYHBIM o0OpazomM. OHU MOTYT
OBITH HCIIONB30BAHBl JJISI TOCTPOCHUS TEPCIEeKTHUBHOW TEHH BBIIECJICHHOTO OO0BEKTa
cnenyromumM obpazoM. CHavana ciaoi TyOIUpyIOT ¢ MOMOIIBI0 KHOMKHM Ha MAaHETH CIOU
(puc. 2.11. kHomKa 7) 1 MONTy4aroT JBE KOmuu o0bekTa (puc. 2.18.).



Puc. 2.18. H306padicenus ¢ 08yms konusamu 00vekma

Hanee ucnonb3yem nHCTpyMeHTHI «IlepcrektuBay, «VIcKkpuBiIeHne» MpU HEOOXOAUMOCTH
«3epKarno» OJMH CIIOH TpaHC(HOPMHUPYEM H MOJTydaeM CIIeIyolee:

Puc. 2.19. Ilpumep ucnonv3osanus uncmpymeHmos npeoopazosanus

Boigenum  o0BbekT B mpeoOpazoBaHHOM cioe. J[as 3TOro MOXHO HCHOJIb30BaTh
BOJIIEOHYIO TMaJOYKy BBbIIETUB cHavaina (OH, a 3aTeM HWHBEPTHUPOBAB BbIAEICHUE
BbIOpaB Boineienne — UnBepTupoBath. [locine »3Toro 3ambeM BBIICIECHHWE YEPHBIM
[[BETOM, HCHOJb3yl0 MHCTpYMEHT «Ilimockasi 3aimBKay C yCTaHOBJIEHHBIM MapaMETPOM
«Bce Boigenenue» b0 ¢ Haxaroi kHomkou Shift. Jamee ocraercst mepeMecTHTh CIIOMH C
MOMOIIIbI0 HHCTpYMeHTa «llepemernienne» u yCTaHOBUTD €ro MPO3PavHOCTh U MOJTYYHM:



Puc. 2.20. Pe3ynoemam pabomwi ¢ konueti cos

doroMoHTAK

Bce cBenenbs 11 BbINONHEHHUST (POTOMOHTa)Ka YK€ M3JI0KEHbI BbILIE, IPUBEJEM JIULIb
o0m1yr0 cxeMy BbINOJHEHUs aAeWcTBuil. Ha mepBom srtame ocyuiecTBisercs Moa00p
UCXOJHBIX M300pakeHuil u orkpeiTHe ux B GIMP. [lanee ¢ MOMOIIBIO pPa3IHYHBIX
NPUEMOB W HHCTPYMEHTOB MTPOUCXOIUT BBIZIENICHHE 00BEKTOB U KOMMPOBaHUE UX B Oydep
obmeHa nipu BbIOOpe komaHIbl [IpaBka — Komuposats, 6o Haxkatuu Ctrl+C. Tlocne
9TOTO MEePEeXOoArM K (POHOBOMY M300paKCHHUIO M BBIMIOJIHSIEM BCTaBKY 00beKTa (KOMaH]a
[MpaBka — BcraButh mmbo Haxarue Ctrl+V). OO0bekT B TakoM cilydae BCTaBJISIETCSI Kak
IUIaBaloIlee BBIACIEHUE U JIyYllle BCEro cpa3zy CO3AaTh JJIsl HEro HOBBIM CJIOM Ha)aB Ha
nanenu «Cnow» kHOMKy «Co3nmate HOBBIM cioit» (puc. 2.11. xnomka 4). [locne atoro
UCIIOJIB3YIOTCS MHCTPYMEHTHI mpeoOpazoBanus: «Macmtad», «llepememenue» u T.1.,
YCTAHABIIMBAIOTCS PEKUMBI CII0S U TPO3PAYHOCTb.

OnucanHble ASUCTBUS MOBTOPSIIOTCS U Ul JPYTUX OOBEKTOB C JAPYTUX H300pakeHUil.
[Ipy HeoOXoAMMOCTH MEHSETCSl TMOPSAJOK CJeNoBaHUs clloeB ¢ maHenn «Ciom» c
MOMOIIBIO COOTBETCTBYIOIIUX KHOMOK (puc. 2.11. kHomnku 5,6).

st Toro uro Ob1 MHQpOpPMAIUS O CIOSX HE ObUIa yTepsiHa, TOJYYEHHOE M300pakeHue
pekoMeHayeTcst coxpauath B popmare GIMP — Xcf.

3ananue no JaboparopHoi padore

1. TTon6epute 3-4 ucxoausix nzodpaxkenuii. JJo6aBpTe HaliIeHHBIE H300PAKEHUS B OTUET
1o J1abopaTopHOii padoTe.

2. Bemonuute hoToMOHTaX. Pe3yapTaT coxpaHUTE B OTUET.

3. Jlo6aBbTe TeHH OT OOBEKTOB KaK ONMHCAHO BBbIIIE. Pe3ynbrar 3TOr0 STama n100aBbTe B
OTYeT.



4. I[O6aBI>Te TCKCTOBBIC HAAIIMCH. HonyquHoe I/I306pa)I(CHI/Ie BCTaBbTC B OTUCT.

5. CoxpanuTe nosryueHHbIH (aiin B popmare xcf.



JlaGopatopnas pabota 7. PaGoTta ¢ rpadpuueckum pegakTopoMm

Gimp.

Koppexuus uBera

s xoppekuuu 1Bera B GIMP cymectByeT ps mHCTpyMeHTOB B MeHIo «L{Bem» (Puc.
3.1).

HHeTpymenTtel QuasTphl
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Puc. 3.1. Uncmpymenmul 01 koppekyuu yeema
HHCTpyMEHTHI MOKHO HCIIOIB30BATh JIsl aKTUBHOTO CJIOS WM JUISl Y4aCcTKA BBIACTICHUSI.
LBeToBOIi Oanaunc

I[TepBbIif nHCTpYMEHT «LIBETOBOI OaaHC» MO3BOJISIET PEryIUPOBATH COOTHOLLICHHUE
ocHOBHBIX 11BeTOB U3 RGB u CMY Mmoneneit. MHcTpymMeHT Hanboee mosie3eH Juis
UCITIpaBIICHUS 1IBETOB, ITPe0bIaalomx Ha HUPPoBLIX poTorpadusx. Perynuposka
HIPOUCXOIUT JHOO I CBETIIBIX YUaCTKOB U300pakeHuUs, INOO /ISl MOy TOHOB, JINOO IS
TEHEH C MOMOIIBIO CIIEIUANbHOTO auasora (puc. 3.2.).
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Puc. 3.2. Jluanoe ons koppekmuposku yeemogozo banranca
Koppexiuusi TOHA, 0CBEIIIeHHOCTH, HACHIIIIEHHOCTH

Crnenyromuit HHCTPYMEHT MO3BOJIIET U3MEHSET 3HAUCHUSI TOHA, HACBIIIEHHOCTH U
SIPKOCTH BBIOPAHHOTO IIBETOBOTO JIMAITa30Ha B aKTUBHOM CJIO€ MJIU BBIJICIICHHH C
MOMOIIIBIO CHeIMaIbHOro auanora (puc. 3.3.).

Ton no3BossieT OTIMYaTh MeX /1y co00i OCHOBHBIE 11BeTa B Mojenu HSV: kpacHbIi,
3eJIeHbIH, CUHUI, roi1y00i, MaTMHOBBIH (ITypITypHBIiL), JKEITHIHN.

B TCOPHUH IBETA HACBIIEHHOCTDb — 3TO MHTCHCHUBHOCTDH OHpCI[eJ'IéHHOl"O ToHA. M0OXHO
CKa3aTb, YTO HACBIIMICHHOCTD 3TO XapPAKTCPUCTHKA LIBETA, OMPCACIIArOIIAas €ro YuCToTy.
HacpleHHbIM [IBET MOKHO Ha3BaTh COYHBbIM, FJIY6OKI/IM, MEHEE HaCHIILIEHHBI —
HpI/IFJ'IyI_HéHHHM, HpI/I6J'II/I)KéHHBIM K CEpoOMYy. Tax>kxe HaChIIIIEHHOCTh MMO3BOJISET OTJINYATh
KpaCHLIﬁ IBET OT PO30BOIO, 3€JIEHBINA OT CBETJIO-3€JIEHOrO U T.JI.

[TomHOCTBIO HEHACHIIIEHHBIN IIBET OyIeT OTTEHKOM ceporo. HackimeHnHocTs (saturation)
— OJIHa U3 TPEX KOOPAMHAT B IIBETOBBIX IpocTpancTBax Mozened HSL u HSV.

TepmuH «ocBemnieHHOCTBY (0T aHriI. lightness) B GIMP nepeBesnen Ha pycckuil sSi3bIK He
COBCEM KOPPEKTHO. B pycCKOM S3bIKEe B TEOPHH LBETA UCIIOIB3YIOT OOBIYHO

TEPMHH cBeTs10Ta. CBeTJIOTa — OJ/1HA U3 OCHOBHBIX XapaKTEPUCTUK LIBETA HAPSILY C
HACBHIIIEHHOCTHIO M TOHOM CBETJI0Ta 3TO CyOBEKTHBHAS APKOCTh Y4acTKa N300parkeHus,
MO3BOJISIONIAs OTINYATh, HAIPUMEP, CEPBIH LBET OT YepHOTo, a Oelblii oT ceporo. Jlis
MOJTHOTO TIOHUMAaHUS ATUX XapaKTePUCTHK 1IBETA PEKOMEHYeTCsl 0OpaTUTCS K JIEKLIUH 110
OCHOBaM KOMIIbIOTepHOHU Tpaduku 1 1iBeToBbIM MojienssM HSV u HSL.
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Puc. 3.3. Jluanoe koppexyuu momna, oceewjenHoCmu, HacbleHHOCmu

TonupoBanue

HNuctpymenT « ToHHpOBaHME», TaK K€ MOYKHO UCIIOJIb30BATh /ISl U3MEHEHHS TOHA,
OCBEILIEHHOCTH U HACHIIIIEHHOCTH Uepe3 crenuanbHbii quainor (puc. 3.4.). Ho B otianuue
OT MPEAbLAYIIET0 UHCTPYMEHTA, TOHUPOBAHUE MPUMEHSIETCS TSl M300paKeHHil B
rpajgaiusax ceporo 1BeTa AJs MOMyUeHUs IIBETHOCTU U MOXET ObITh UCIIOJIB30BAHO JIJIS
nepeBojia U300pakeHus B cenuio (JIyoToH). Micnons30BaHne MHCTPYMEHTOB BBIJICTICHHUS
OTJIENbHBIX 00J1aCTe U TOHUPOBAHUS TTO3BOJISIOT YEPHO-0eIyt0 GoTorpaduio
(m300pakeHre B TPA/IAlASX CEPOTO IBETA) TIEPEBECTH B I[BET. Takke I pacKpanTuBaHUs
YepHO OeNBIX N300paKEHU MOXKHO UCTIOIB30BaTh koMaHay LBer — OkpammBaHue.
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Puc. 3.4. Jluanoz « Tonuposanuey
SIpKoCcTh M KOHTpACT

JlocTaTouHO MPOCTO U3MEHSIETCS SIPKOCTh U KOHTPACTHOCTh H300PaKCHHUS MIIN BBIJCIICHHS
IIPU UCIOJIb30BAaHUU MHCTPYMEHTA. «SIPKOCTB-KOHTPACT.

ﬂpKOCTb U KOHTPACT ABJIAIOTCA CY6T>CKTI/IBHBIMI/I XapaKTCpUCTUKAMU I/1306pa)KeHI/I$I,
BOCIIPUHUMACMBIMHU YCIIOBCKOM.

SIpkocTh npeicTaBIsAeT CO00H XapaKTEPUCTHKY, OTIPEIEIIAIONIYIO TO, Ha CKOJIBKO CHIIBHO
[[BETA MTUKCEJIEH OTIIMYAIOTCs OT YEPHOTO 1BeTa. Hampumep, eciu orudpoBaHHast
¢dororpadus caenaHa B COJTHEUHYIO IIOTOJy, TO €€ IPKOCTh OyieT 3HauuTenbHoi. C
Jpyroi CTOPOHBI, eciu GoTorpadus clieinaHa Be4epoM HWIH HOUbLO, TO €€ IPKOCTh OyieT
HEBEJIHKa.

KonTpacr npencrasiser coboil XxapakTepUCTHKY TOT0, HACKOJIBKO O0IbIION pazdpoc
UMEIOT L[BETa NMuKcenen nzo0paxenus. Yem Oombinii pa3dpoc NMEIOT 3HAYeHUS [{BETOB
nuKcenei, TeM OOJbIINI KOHTPACT UMEeT U300pakeHHe.

I'ucrorpamma n3zodpakeHust

Heckonpko cneayromux KOMaHa B MeHro «L{BeT»

UCIOJIL3YIOT THCTOrPaMMy H300pakeHus (YpOBHH) KaK OCHOBHOM MJIM JTOTIOJTHUTEIbHBIN
uHCTpyMeHT. ['uerorpamma (B pororpaduu) — 310 rpaduk pacrpeneiaeHus moIyTOHOB
n300paxkeHusi, B KOTOPOM I10 TOPU30HTAIBHON OCH IIpe/cTaBieHa SIpKOCTh, a 1o
BEPTHUKAIM — OTHOCUTEJIbHOE YUCIIO ITUKCENIOB C IaHHBIM 3HAaU€HUEM sipkocTu (puc. 3.5.).
['mcrorpamma n3o0paskeHus MO3BOJISET OLIEHUTh KOJIMYECTBO U Pa3HOOOpa3ne OTTEHKOB
U300pakeHms], a TaK)Ke OOLIUI yPOBEHb IPKOCTH U300paXKeHHUS.
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Puc. 3.5. Ilpumep eucmoepammoi

Haubonee npocto mocTpoeHue TUCTOrpaMMbl MOYKHO MOSICHUTH JIJIS1 H300paskeHUs B
rpajanus ceporo 1BeTa. B aTom ciyyae, ructorpamma rnpecTaBisieT coboil tuarpamMmy,
i€ 110 TOPU3OHTAIBLHOM IIKaJIe OTKIIAbIBAIOTCS rpajanun ceporo ot 0 (uepHslit) 1o 255
(Oenblit), a IO BEPTUKAIBHON - KOJIMYECTBO TOYCK COOTBETCTBYIOIIEH TPAJallK B STOM
n300pakeHnn. YeMm BhIIe cToN0eI, TeM O0JIbIe TOYEK COOTBETCTBYIOMIETO OTTEHKA
CEpOTO COJEPKUTCS B oTorpaduu.

Tak rucrorpamma, npuBeieHHas Ha pUc. 3.5., 0TOOpa)kaeT KOJIMYECTBO MUKCETeH
OIpeAeIEHHOro ToOHa JUIst puc. 3.6.
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Puc. 3.6. [Ipumep uzobpasicenus 0 nOCMpPOEHUsL 2UCOSPAMMbL

[Ipu BEIOOpE MHCTPYMEHTA « Y POBHU» U 33/IaHHUH ITApaMETPOB, KakK IMoKa3zaHo Ha puc. 3.7.
(GeryHku cripaBa ciieBa CABUHYTHI K CEPEIIMHE), paclpeiesisieM 3HaueHNe
WHTEHCUBHOCTEHW PaBHOMEPHO I10 BCEH 00JIaCTH I'paJlaliiii Ceporo IIBETa. DTHM CaMbIM
MOBBIIIAEM KOHTPACTHOCTH U300pakeHus (puc. 3.8.).



B HEKOTOPBIX ClIydasx, OITMCAaHHBIN MCTO/ ITO3BOJICT YIYUYIIHUTDH I/I306pa}KeHI/Ie, aB
HEKOTOPBIX HaO60p0T YMCEHBIINUTD XYA0KECTBCHHYIO ICHHOCTDH I/1306pa}KeHI/I${.

I'mcrorpaMma Jutst HBETHOTO M300PAXKEHHSI CTPOUTCS 110 SIPKOCTH, JTUO0 MO KaXKIOMY
OTJIEIIbHOMY KaHaJly /i1l OCHOBHBIX 1IBETOB LIBETOBOM Mozaenu. Hanpumep, s RGB
MO/IENI TUCTOrpaMMa MOKET OBITh TIOCTPOEHA /s Tpex KaHaioB R, G u B
COOTBETCTBEHHO.

Ypoenwu Ha Exoge

F— =
2= 5 (2w E

Ypoenu Ha Bpixoge

— 1

Puc. 3.7. U3menenue cucmozpammol
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Puc. 3.8. HU300padicenue ¢ nogvlieHHOU KOHMPACMHOCIbIO

Koppeknusi uBeTOBbIX KPUBBIX



BTopbiM 3HaUMMBIM 3JIEMEHTOM MOCIIE TUCTOrpamMMBbl SBJSIOTCS « KpuBbIe», KOTOpbIe
MO3BOJIAIOT YIPABIATH QYHKIUEH SIPKOCTU U KOHTPACTHOCTH.

PaccmoTpuM GyHKIMIO 1S YIIPABICHHS IPKOCTBIO M KOHTPACTHOCTHIO, 001aCThIO
OIIpCACIICHUA U 3HAYCHUH KOTOpOI\/JI SABJIAOTCA 3HAYCHUA IBETOBBIX KOMIIOHCHT B MOACIN
RGB. AprymMeHTOM (yHKIUH SIBIISETCS LBET MUKCEISI UCXOAHOTO M300paKeHUSI.
3HavyeHre GYHKINU MPEACTABISECT cOO0H IBET MUKCENs 00pabOTaHHOTO U300paKEHUSI.
Jis u3MEeHeHus IPKOCTH/KOHTpAcTa (PyHKIHS IPUMEHSETCS [T Ka)X10TO MHKCETs
U300paxKeHMUs.

Ecnu sipkocTh U KOHTpAcT N300pakeHUsI HUKAK He MEHSIOTCS B IIPOLiecce
npeoOpazoBanus, TO QyHKIUS UMeeT rpaduk, npeacraBieHHbINA Ha puc. 3.9., a. U3
PHUCYHKa BUJIHO, YTO (DYHKIUS B 3TOM Cllydae IPOCTO MepeaéT Ha BHIXOJ] 3HAUCHUE
CBOETO apryMeHTa.
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Puc. 3.9. I'paghuxu apkocmu

SApxocth 11g paccMatpuBaeMoi QyHKIIUK peICcTaBiIsieT co00i CIBUT MPSMOI JIMHUU B
BEPTUKAIHHOM HAIPaBICHUH. SIPKOCTh H300paKeHUsI YBEITMUNBAETCS MTPOTIOPIIMOHAITIEHO
caury npsamoii. Eciau npsimas ciuraercs BBepx (puc. 3.9., 6), spkocTh U300paxeHus
YBEITUYMBAETCS, @ €CJIM MpsiMast cIBUTaeTcs BHU3 (puc. 3.9., B) — yMEHbIIIAeTCA.

[Tpu ucnonb30BaHUM MpeoOpa30oBaHUsl KOHTpACTa MpsiMast TMHUS MEHSIET CBOM HAKJIOH.
[Tpu yBennuenun koHTpacTa uzo0paxkenus (puc. 3.10., a) HaKJIOH NPsIMOI
YBEJIMYMUBACTCS, IPU YMEHBIICHUU KOHTpacTa — yMeHbaercs (puc. 3.10., 0). [Ipu sTom
CABUT IIPSIMOM B TOPU30HTAILHOM HAIIPaBJIEHUU 03HAYAET, YTO MOMUMO KOHTpacTa
U3MEHSETCS U SIPKOCTh N300pasKeHHUsL.
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a) 6)
Puc. 3.10. I pagpuxu xoumpacmnocmu

KomOuHamu HaKkJIOHa U CIIBUTA IPSIMOM MO3BOJISIOT OJHOBPEMEHHO U3MEHSTh U SIPKOCTh,
U KOHTpacT u3o0paxenus. Hampumep, Ha puc. 3.11. npeacrasnen rpaguk GpyHKIuM,
YCWJINBAOILEH KOHTPACT U YBEIMUUBAIOLIEH SIPKOCTh N300paKeHUsI.

255

BLINGO

0 pxoa 235

Puc. 3.11. Veenuuenue apkocmu u konmpacmuocmu

[TpeoOpaszoBanue IPKOCTH/KOHTPACTA MOXKET OBITH MPUMEHEHO U K OTACITHHBIM
koMrnoHeHTaM MoJienu RGB, HanpuMmep kK KOMIIOHEHTY KpacHoro 1sera. Torna
SPKOCTB/KOHTPACT OYAYT U3MEHATHCS TOJIBKO JJIsl KPACHOTO KOMIIOHEHTA, a JJIsl APYTHX
KOMITOHEHT OHHM OCTaHYTCSl HEU3MEHHBIMU. boiiee Toro, MOKHO 3a71aBaTh pa3jInyHbIe

npe06pa30BaHI/1${ SIpKOCTI/I/KOHTpaCTa OIHOBPCMCHHO UIA KaXXKJA0I'0 KOMIIOHCHTAa MOACIIN
RGB.

DuabTPLI

OuIbTp — cleuraIbHbI BUJ MHCTPYMEHTA, KOTOPbIN OepET BXOIHOM CIIOM Uin
n300paxxeHue, MpUMEHsIET K HEeMy MaTeMaTU4YeCKHUI aJropuT™ U BO3BpaIllaeT
W3MEHEHHBIN CcII0i WM n3o0paxkeHue B HOBOM Gopmare. OUIbTPHI MO3BOJISIOT
HaKJIa/IbIBaTh Ha U300pa’keHUE paziuyHble d3PPEKThI, HAPUMEpP: Pa3MbITUE, PE3KOCTb,
nedopmaruio, IyMm 1 T. 1.

st pabotsi ¢ punbrpamu B GIMP BeieneHo criennanbaoe MeH0 « PuiabTpbi». [Ipu
pabote ¢ GpuIbTpaMu aKTUBHO MCTOIB3YIOTCS TUATOTOBBIE OKHA JUIS 3a/IaHUs TapaMeTPOB
GUIBTPOB.

DUIbTPHI Pa3MbITHSH

D10 HAObOp GUITBTPOB, KOTOPHIE TEM WUJIM WHBIM CTIOCOOOM Pa3MBIBAIOT U300PAKEHNUE UITH
ero yactb. Tem He MeHee, [1BeTa HeoOpaOOTaHHOM 00JIaCTH MOTYT MONACTh B Pa3MBITYIO
o0nactb. Tak 4TO HMXKE IPUBEIEHBI MJUTFOCTPALIUH IEHCTBUS KaXKA0r0 U3 (pUIbTpOB
pa3MbIBaHMsl, KOTOpPbIE IOMOTYT BaM BbIOpaTh GUIBTP, ONTUMAIBHO MOIXOASIINN AJIs
TOM MM MHOM 3a7auu. Pazymeercs, 3TO BCEro JIMIIb IPUMEPBI, TOCKOJIBKY TIOUYTH JUIS
KaX/10r0 (puiabTpa MOKHO U3MEHUTH THUI Pa3MBIBAHUS U CUITY JIeHCTBUA dPdeKTa.



GIMP GMP s GIME

a) Hcxoonoe 0) Pasmvleanue no 2) Pasmviganue 6
8) Iluxcenuzayus

uzobpasicenue T'ayccy 0BUdICEHUU

Puc. 3.12. [Ipumepst ucnonv308anus huibmpos pazmvimus
Ha puc. 3.12 npuBeeHbI MpUMEPHI UCTIOIB30BAHUS PA3TUIHBIX (DHILTPOB Pa3MBITHS.
OuAbLTPHI YIAydllIeHUs

Cpenu punpTpOB yIydIIeHHS] MOXKHO BBIICTUTH (DMIIBTP MOBBIIICHUS PE3KOCTH, yAaICHUS
ISITCH U IITPUXOB, U CaMOe TJIaBHOE, yaaieHus 3P PeKTa KpaCHBIX Ti1a3 Ha MUPPOBBIX
dororpadusx. s UCIIOIB30BaHUS MTOCIEIHEr0 PHIBTPAa PEKOMEHIyEeTCSsl CHavYasa
BBIJICIIUTH 00J1acTh, ¢ 3(h(PEKTOM KpacHBIX II1a3 Ha poTorpaduu, 1 1ajee TPUMEHUTD
(GWIBTpP, MEHSISI TOPOTOBOE 3HAUCHHE B JIMAJIOTOBOM OKHE.

(I)I/I.]'[I)Tpl)l HCKAKCHUSA

OUIBTPHI NCKAKEHUS TPEOOPa3yIOT H300paKEHNE PA3HBIMU CIIOCO0AMH, TAKUMH KaK:
UMHTALUS BeTpa, psiOM MM BOJH Ha BOJIE, 3arHyTasl CTPAaHUIlA, UCKAKEHUS ONTHKH U T.1.

PUILTPLI CBET U TeHb
3/1ech HaXOAUTCS TPU IPyNIbl PUIBTPOB:
- @unbTpbI CBETOBBIX 3((HEKTOB PUCYIOT pa3Hble F3P(HEKTH OCBELICHUS N300paKeHU.

: cDI/IJ'II:T]Z)H IJIsL CO3JaHus PAa3HOTo poJa TEHEH. HCO6XOL[I/IMO OTMCTUTD, UTO OITMCAaHHBIN
BBIIIIE CITOCO0 MMOJIYy4YCHH TCHU YCPE3 pa60Ty CO CJIOsAMM, Ooitee rHOOK M MO3BOJISIET
oJIy4aTb 0oJlee CIIOXKHBIC TCHU, HAIIpUMEp C M3rUOOM Ha IOJIy U CTCHEC.

- OunpTpbl 3P PeKTa cTeKiIa HCKaXKAIT U300pakeHne Tak, Kak O0yJITO Ha HEro CMOTPSIT
CKBO3b JIMH3Y WU CTEKJISIHHbIE OJIOKH.

(I)I/IJII)Tpl)I BBIJACJICHUA Kpas

(I)I/IJ'ILTpLI BBIJACJICHHUA Kpasd UINYT I'PaHULIBI MCKY PA3HBIMU IIBETAMU, TAKUM 06p330M,
HaxoIsd KOHTYPbI 00BEKTOB.

OHu UCTIOB3YIOTCS, YTOOBI YKa3aTh BbIACIEHUS U IS IPYTUX XYI0’KECTBEHHBIX IIeJIeH.
Hanpumep, unrepecen punstp «Heon».

(I)I/IJII)Tpl)I HMUTAIUHU

OUIBTPHl UMUTALUHU CO3AIOT (P (PEKTHI IPUCYIITHE PA3TUYHBIM CTHIISIM >KUBOIHCH:
KyOu3My, )KUBOIIMCH MACJIOM, KAPTHHE Ha XOJICTE WU IICTEHHOW MOBEPXHOCTH U T.1.

OuabTPHI BU3YyAJIU3AUUT



bonbsmuacTBO QuabTpoB B GIMP paboraer Hax cioeM, U3MEHSS €ro COACPKUMOe, HO
¢bunbTpel B rpynne « Busyanuzanus oTIMYAIOTCS TEM, YTO OHU CO3AAI0T TEKCTYPBHI C
HyJis. OOBIYHBIN pe3ysIbTaT TaKOTO (GUIIBTPA - MOJIHAS 3aMEHA COJEPKUMOTO CIIOSL.
HexoTopsie GuabTphl CO3AI0T CIIy4YaiiHbIE UM IIIyMOBBIE TEKCTYPBI, APyrue —
dpaxkransl, a onuH (Gfig) Oonple HaMOMUHAET OOIIHIA (HO OTPaHUYCHHBIN ) HHCTPYMEHT
BEKTOPHOU TpauKH.

B a10ii ke Tpymnmne GpuiabTpoB HaXOAATCS GHIIBTPHI U TOCTPOCHUS U U3yUCHHS
¢pakranos. [Ipu Beroope ®uabTpbl — Busyanuzauus — I[pupona — IFS-

(ppakTaj BeI3BIBACTCA MOJCHCTEMA TIOCTPOCHUS TEOMETPUIECKUX (PPAKTAIOB C TOMOILBIO
cucTteMbl uTepupyembix ¢pyHkuuid. [Ipu Beroope ¢punbrpa «MceeaenoBareib ppakTaioB»
BBI3BIBAETCSI [IOJICUCTEMA IIOCTPOCHUS Pa3HOOOPA3HBIX anredpandeckux gpaxranon. s
31X GuiIbTpoB GIMP conepkuT 10cTaTOYHO MOAPOOHYIO CIPABKY C MOIIArOBBIMU
MHCTPYKLUSMHU.

3ananue nmo JiadopaTopHoii padore
3ananue 1

1. TlonoGpath McxoHOE U300paXkeHue B rpajjaluax ceporo 1sera. [lomecTuth
M300pakKeHHS B OTUET.

2. IlepeBectu u3o0Opaxenus B pexkxuM RGB mozenu,
BbIOpaB M300pakenune — Pe:xkum — RGB.

3. Hcnonb3yst HHCTPYMEHTHI BbIJIENICHHsI, TOHUPOBAHUE U OKpAIIMBAaHUE C/IeNaTh
M300pakeHHE IIBETHBIM.

4. OrtperyaupoBath IIBETOBOW OajlaHC, IPKOCTh U KOHTPAcTHOCTh. COXpaHUTh
MOJTy4€HHOE U300pakeHue

5. CoznaTh BbIIETICHUE MO KpasiM U300paxkeHus. s 3Toro ncnoiab3ynre
IPSIMOYTOJIBHOE BBIJICTIEHUE C 3aKPYTIIEHHBIMU KpassMU. JlJI1 CHMMETPUYHOCTH
BBIJIETICHUS B IapaMeTpax MHCTpYMeHTa «IIpsSAMOyroapHOE BBIACIEHUE TOZULIUIO
U pa3Mep. 3aTeM UHBEPTUPYHUTE BbIJICIICHNUE
xoMaH/10if Beinesienne — UnuBepruposars (Ctrl + 1),

6. IlpuMeHUTE K BBIIEICHUIO HECKOIBKO PA3IUIHBIX (QHIBTPOB ISl Oy YEHHS
OPUTHHAIBHBIX paMOK. MOXHO monpo0oBaTh
BbIOpaTh PuabTpsl — Kapra — ®pakTanbHblii cjea. Xopoume pe3yibTaThl
COXpaHUTE B OTUET. VIcIosb3ylTe UCTOPHIO /111 OTMEHBI HEYTaYHBbIX IEHCTBUN U
HOBBIX MOMNBITOK. OnucaTh X0J1 pabOThI U MOTYYEHHbIE PE3yIbTAThI.

3aganue 2

1. TloxGepute 1BETHOE U300paXKEHUE [ NadbHEHIINX SKCIIEPUMEHTOB.

2. Uccnenyiite rpynmsl punbTpoB: «Mcekaxenune», «Bbiiesienne kpas»,
«MAmuTanus» TpUMEHsS UX B IIEJIOM KO BceMy n3o0paxkenuto. Hanbornee
MHTEPECHBIE PE3YJIBTAThI 3AHECUTE B OTYET.

3aganue 3

1. Co3naiite HOBOE M300pakeHue 640x4
2. HWccnenyiite Ha ’TOM M300paXEHUU BO3MOYKHOCTH TPYTIBI (PHIBTPOB
«Busyanusanus».



3. HccraenyiiTe BO3SMOKHOCTH MOCTPOCHHS TEOMETPUIECKUX M aNreOpandecKix
dpakTanos.

4. HccaenyiTe BO3SMOKHOCTH ITOCTPOCHUS BEKTOPHBIX IPUMUTHBOB HAa N300pasKEHUN
¢ nomouipio punstpa Gfig.

Hanummure pa3BepHyThI BBIBO, I1€ IPOAHATU3UPYUTE OCHOBHBIE BO3MOXHOCTH GIMP B
CPaBHEHHH C JIPYTUMU TpaduIeCKUMU peaKkTopaMu. Breipazure u 000CHyHTE CBOE
MHEHHE.

B xauectBe otuera cuaiite otuet B hopmare MS Word, u Tpu daiina B popmare Gimp

(*.xcf).



JlaGopatopnas pabota 8 IIporpammupoBanue rpapuku

3aganue

1. U3yunuTb meToAabl CO3AaHUA rpadmyeckmx obpasos cpeacTsamu Lazarus.

2. Co3aaTb npuaoxKeHue — ¢popmy C YeTbipbMA KHOMKAMMU, MO HaXKaTUIO KOTOpbIX B popme
OTPUCOBbIBAETCA JIOMAHaA /IMHUA, Npumepbl GUryp, PUCYHOK AOMMKA M OYMLLAETCA
dopma (Form1.Refresh).

3. Mo pe3ynbratam paboTbl caaTb OTYET O NpoAenaHHoi pabote B popmate MS Word n ®aiin
C 33apXMBMPOBAHHbLIM NPOEKTOM Lazarus, camo NPUIOXKEeHUe B apXMUB He BK/KOYATb C
Le/blo COKpaLLeHUA pasmepoB apxuBa. B oTUET onucaTb Xop4, BbINO/SIHEHUA pPaboTbl, TEKCT
pa3paboTaHHOro moayna Ha AsbiKe freePascal  CKPUHWOTbI paboTbl NPUNOXKEHUA.

HNuTerpupoBannas cpeaa pa3padoTku u oT/1aaku npuioxenuiit LAZARUS

1. Kpamkaa meopusa

[Tons3oBarensckuii  mHTEpderic Lazarus. HWHTerpupoBanHas cpega pa3pabOTKu
Lazarus npeacrasisieT co00il MHOTOOKOHHYIO CUCTEMY, BUJI (II0JIb30BATEIbCKUI HHTEpPDENic)
KOTOPOH MOXKET pa3iuyuaThcs B 3aBUCHMMOCTH OT HacTpoek. Ilocie 3arpyskm unTepdeiic
Lazarus npencrasiex Ha puc.1.1.

K ocHOBHBIM OKHaM cpeabl mporpammupoBanus Lazarus oTHOCATCSA:
IJIABHOE OKHO;

okHO MHcniekTopa 00bEKTOB;

okHOo ®opwmel, min Konerpykropa Gpopmsr,

okHO Penakropa kona;

o > w0 N

okHO Coo0111eHuii.
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Puc. 1.1. OcHoBHBIE OKHA Cpe/ibl MporpaMMupoBanus Lazarus

I'maBHOE okHO Lazarus cogepxur:

1. rJIaBHOE MEHIO;
2. MaHEJIM UHCTPYMEHTOB;
3. HaJIUTPy KOMIOHEHTOB.

['maBHOE MeHIO COAEPKUT OOIIMPHBIA HAOOP KOMaH/ IS 1OCTyIa K (PYHKIUAM
Lazarus.

L DEVL03 - pject (2. il
Soin Tpoma Mowcx B Koy Mg Jemoc Maer Cepenc Oowo Crpeea —
@5 2-HB|R [Sendd] Addtonsl | Common Controls | Dalogs | Dta Contots | System | Msc | Data scces | Syt | LacContols | RTTE | Pro | Crat | sQlb
e@plagcelt) TRExmERE 0 HB=05E0EE

Puc. 1.2. 'maBHOE MeHIO cpeasl mporpamMupoBanus Lazarus

[TaHenn MHCTPYMEHTOB HaXOATCS MO/ TJIABHBIM MEHIO B JIEBOM YacTH IJIABHOTO OKHA
U coJiepKaT KHOMKHU OBICTPOTo I0CTYyIa K Hanbosee YacThIM KOMaH /1aM TJIaBHOTO MEHIO.

[TanuTpa KOMIOHEHTOB HAXOJUTCA MOJ TJaBHBIM MEHIO B MPaBOM YacTu TJIaBHOTO
OKHa M COJAEPKUT MHOXECTBO KOMIIOHEHTOB, pPa3MEIIaeMbIX B CO37aBaeMbIX (opmax.
KOMMOHEHTBI ~ SABIAIOTCA  CBOETO  poJia  CTPOMUTENbHBIMM  OJOKaMH, U3  KOTOPBIX
KOHCTPYUPYIOTCSI (POPMBI MPH-TIOKEHHUS.

Okno ¢opmbr (i KoncTpykTopa ¢opmbl) NEepBOHAYaIBLHO HAXOJIUTCS B IICHTPE
9KpaHa W uMeeT 3aroioBok Forml. B Hem BeImonHseTCS MpoeKTHpOBaHUE (OPMBI, TyTEM
pa3MenieHus Ha GopMe pa3IMUHbIX KOMIOHEHTOB.



(8 Form1 =Y

Puc. 1.3. Okno dopmel (i Koncrpykropa popmer)

Oxkno PepakTopa xoja mocie 3amycka CUCTeMbl MIPOrpPaMMUPOBAHUST HAXOJIUTCS O]
(unmu moBepx) okHa Dopmel. Pemakrtop koma mpenacTtaBiseT coO0l OOBIUHBIN TEKCTOBBIM
PEIaKTop, ¢ MOMOIIBIO KOTOPOTO MOYKHO PEAAKTUPOBATH TEKCT MPOrPAMMbI (JIMCTHHT).

Okno MHcmekTopa OOBEKTOB PACMOIOXKEHO Moj [JIaBHBIM OKHOM B JICBOHM 4acTu
9KpaHa M COCTOMT M3 JBYX 4acTed: B BepxHeW wyacTu okHa MHcnekropa 0OBEKTOB
pacrojaraercsi ClHCOK BCEX CO3JIaHHBIX OOBEKTOB ((popma M BCe KOMIOHEHTHI, KOTOpHIE
pacrioyio’keHbl Ha opMe); B HUKHEN 4acTH OTOOpayKeHbI CBOMCTBA M COOBITUS OOBEKTOB JUIS
Tekymel ¢opmbel I KomrnoHeHTa. Bxmagka CBOMCTBa OTpa)kaeT CBOMCTBAa BBIOPaHHOIO
KOMIOHEHTa uiau ¢opMbl, a Bkiaaaka CoObITUS — MpoLenyphl, KOTOpPbIE TOJKHBI OBITH
BBINOJIHEHBI TP BO3HUKHOBEHUH YKa3aHHOT'O COOBITHSL.

i Peaaxrop ncxoanoro koaa [P==re
Unitl | Unit2 | *Unit3 | *Unitd | "Unit5 | controline
1| unit Unies:

{Smode obifpo) (SH+)
5| dinterface

-----
Classes, SysUvils, FileUril, Forms, Controls, Graphics, Dialogs:

10| type
TForm3 = olass(TFormw)
private
{ private declarations }
1 public
15 { publie declarations }
end:

var
Form3: TFormd:

implementation

Puc. 1.4. Okno Penakropa kona

OcHoBHast (popMa TpoOrpamMMbl — COJEPXKHT JOCTYNT KO BCEM OCTaJIbHBIM (opMam
nporpaMMbl. Eciu 3akpbITh MOAYMHEHHOE OKHO, TO IPOEKT OCTaeTCs OTKPBITHIM. Eciu
3aKpPBITh TJIaBHYIO (OPMY MTPOrPaMMBbI — 3aKPOETCSI BCE MPHIIOKEHHUE.



Vincnexrop obvextos [+
Form3: TForm3

Ceoicrea | Cobermmn | MsGpannoe | Orparmerina
Action
ActiveControl
Align aiNone
AllowDropFiles False
AlphaBlend False
AlphaBlendValu 255
Anchors [akTop,akleft]
AutoScroll False
AutoSize Fatse
BiDMode bdleftToRight
BorderStyle | bsSuesble
BorderWidth 0
Caption Form3
ChidSizing | (TControlChildSizing)
Coloe ) cioefaute
Constraints (TSizeConstraints)
Cursor aDefault
DefaultMonitor . dmActiveForm
DockSte Fakse
DragKind dkDrag
DragMode | dmManual

Puc. 1.5. Oxno Uucnekropa 00BHEKTOB

['maBHOE MEHIO MpOrpaMMbl — UMEET APEBOBUIHYIO CTPYKTYPY M COJIEPHKHUT AOCTYN KO BCEM
anemMeHTam nporpammbl oT «Daiim» 10 «CrpaBkay.

Cateens 11 B g

——

Puc. 1.6. OxHO OIIMOOK U IMOACKA30K

VYrpaBneHue mpoeKTOM: Ha3HAYEHUE KHOIOK YIIPaBJICHUE MPOEK-TOM (puc.1.7).

&R Lazarus IDE v1.0.8 - projectl

®avin [Ipaeka [owmck

Puc. 1.7. OcHOBHBIE KHOIIKU yTPaBIEHUS MPOEKTOM

BepxHuii psa: cieBa — Halpaso:

1. CoznaTh MOJYTb — CO37a€T HOBBINM MOAYJNH (hopMmy.

2. OTKpBITH — OTKpBbIBa€T MPOEKT, MOAYJIb MM JII0OOW Jpyroil aiin
(moHnmaemsIii cpenoii Lazarus).

3. CoxpaHuUTh — COXpaHsAET TEKYIIMH MOAYJIb Ha IHCK, Iepel MEePBBIM
COXpaHEHHEM — 3apOCUT UM M TANKy, KyJa coxpa-HuTh (ain. Ecim texymmii daitn Obi1
COXpaHEH U He PellaK-THPOBAJICS, TO KHOIIKA CEPOTo IIBETA.



4. Coxpanuth Bce — CoxpaHsieT Bce MOJAYJIH MPOEKTa, €CIU MOAYJIb HU pa3y He
COXPAHSJICS — MPEJIOKUT YKa3aTh UM U TIANKy 1715 ailios.

S. Co3zmate ¢opMmy — cozmaeT HOBYIO (OpMy MpOrpaMMbl M HMPUKPEIUIET €€ K
MIPOEKTY.
6. [epexumtounts (HOpMY/MOAYIIE — OCYIIECTBISCT IEPEXOJ MEXIY OKHOM

($hopMBI 1 OKHOM MOAYJIsl. MOYKHO TIEPEKITIO-4aThCsl ¢ TOMOIIBIO KiaBuiy <F12>.

IIpumeyanus:

— Cpema Lazarus mioxo TOHHUMaeT pycckue OyKBbI B HMEHAaX MOIYJEH (3To
CBSI3aHO C cMHTaKcucoM s3bika Free Pascal).

— [lo ymosyaHHIO TIpU CO3/JaHUU HOBOTO IMPOEKTa K HEMY IMPHCOCIUHECHA ITyCTas
¢dopma. IIpoekT MOKET coepkaTh HECKOIBKO ()OpM, B TOM YUCIIC U HA OAHOH (KOHCOJILHOE
MIPUJIOKEHUE, cepBHC, OnbImnoTeka u T.1.). IlepBas ¢popma. co3gaHHasi B MPOEKTE, HA3bIBACT-
cs rnaBHoW.OcTanpHble MoYrHEHHBIE. [Ipy 3akpeiTHH TTaBHON (OPMBI 3aKpBIBaETCS BECh
MIPOCKT.

— He Bce moaynu conepxkar ¢opMmy npoekTa. MHOTHE MOAYJIH HE HMEIOT
BU3YaJIbHOT'O MIPEJICTAaBICHUS, HAPUMEP MOAYJIb MaTeMaTHKU Math.

HwxHuit psig KHOIIOK CJi€Ba — HAIIPABO:

1. Ilokazath MOAYJIHN — 0T06pa>1<aeT CITMCOK BCECX MOI[ynCﬁ IPOCKTAa U MO3BOJIACT
NEPCKIOYUTCA Ha 000M U3 HUX;

2. [Tokazath GopMbI — OTOOpa)kaeT CHUCOK BceX (OPM MPOCKTa W IMO3BOJISET
MEPEKITIOUUTCS Ha T00YI0 U3 HOpM.

3. 3amyck mpoeKTa — OCYIIECTBISET COOPKY MPOEKTa M €ro 3aIycK

B BHJIE HCIOJHSAEMOro (aiiia moja OTIaJUYUKOM, T. €. KU3HBIO MPOEKTa YNpPaBIseT
cpena nporpamMmupoBanus Lazarus. (Ecnm kHONKa cepasi — MPOEKT 3amyllieH U HaXOAUTCs B
CIIMCKE 3aIyIeHHBIX Tporpamm Windows).

4, [Tay3a — paboTy 3amyIeHHOT0 MPOEKTa MOKHO MTPUOCTAHOBHUTH



— IIOCTAaBUTh HA «I1ay3y».

5. OcTaHOB — MPUHYIUTEIbHAS OCTAHOBKA MPOEKTA, MOKHO OCTAHOBUTBH IPOCKT
couerauuem kiaasuma <Ctrl + F2>,

6. [lar co BX0ZOM — OTJIaJiKa MPOEKTa IIOMIAaroBast ¢ 3aX0JJ0M BO BCE IPOLETYPHI
¥ [I0CJIEI0BATEIbHAS OTIIA/IKA STHX IIPOLEIYP.

7. Illar B 06XOI[ — nomaroBasd OTJIaAKa IIPOCKTa oe3 OTJIaAKHU BBI3BIBACMBIX
npoueanyp u Q)YHKHI/II‘/'I, KaxKiasg BbI3bIBaCMas MPpOLCAYPa BBIIIOJIIHACTCA 3a OAWH 1Iar OTJIAaAKH.

Ilpumeuanue:

— MoO>XHO 3aiiTH KaK B POLEIYPHI CBOETO MPOEKTa, TaK U OHOIHO-

teunble QyHkuuu Lazarus, Ho B cuctemusbie nponeaypsl Windows (API Windows)
MOTACTh HE TIOJTYYHTCS.

3aKimagkd  KOMIIOHEHTOB —  COJIEp)KaT HAOOpBl  Pa3IUYHBIX  KOMITO-HCHTOB
CprnHI/IpOBaHHI)IG 10 paSJ'II/I‘-IHI)IM HpI/I3HaKaM. B HpI/IMean HNCITIOJIB30BATHCSI KOMITOHCHTELI
n3 BKIaaok «Standard» u «Additionaly.

KoMmoHeHTBI — TOTOBBIE HacTpauBaeMmble OJOKH MpOrpamMMm, KOTOpPHIE MOKHO
yCTaHaBNUBaTh Ha (GopMy M MOAKIIOYATH K MOIyNIsaM. Jljis ycTa-HOBKM KOMITOHEHTa Ha
dhopMy, HEOOXOIUMO OJIH pa3 «KIMKHYTH» HA HEM

B MaHeJIM KOMIIOHEHTOB, 3aTeéM BTOpOM pa3 Ha (opMe — B TOM MeCTe, TAe
HE00XO/IMMO €ro pa3MeCTHTbh. Y CTaHOBJICHHbIE KOMIOHEHTHI MOXHO BBIOM-paTh «KIUKHYB»
10 HEMY IIN C TIOMOIIBIO PAMKH BBIJICTICHHUS.

Ilpumeuanue:

- BLI6paHHBIC KOMITOHCHTBI UMCIOT I10 KpasM YCPHLBIC NPAMOYTOJIbHBIC MApPKEPHhI, 3a
KOTOPLIC MOYKHO IMEpCMCEIIaTh O00BEKT II0 (bopMe U U3MCHATH €TO0 PA3MCEpPBHI. HCKOTOpLIC
KOMITOHCHTBI MOKHO TOJILKO IEPCMCIIATh.

— CBOfICTBa, KaKk W THIIBI JaHHBIX, MOTIYT OBITh: OEJIbIMH, BEIICCTBECHHBIMU,
CTPOKOBBIMH, JIOTHYECKUMHU,MHOXKCCTBAMHU WJIN CJIOXKHBIMH. CoObITHsA Y KOMIIOHCHTOB
CO3aar0TCA IMyCTBIMH.

HNucnekrop 00BEeKTOB — (opma MO3BOJISIONIAsS HACTPOUTH CBOHCTBA Ka)XIOTO
KOMITOHEHTA UHAUBUAYAIbHO. IHCTIEKTOp 00bEKTOB UMEET HECKOIBKO 3aKIaI0K.



3aknanka «CBOHWCTBO» OTOOpa)kaeT OOJIBIIMHCTBO CBOMCTB O0OBEKTAa, XOTS U HE BCE.
CBoiicTBO 00OBEKTa 3TO WMs M 3HadeHHWe. JIeBbI cToyIOEll — MMsS CBOWMCTBA, NMPaBbIA —
3HauYCHUE.

3aknanka «CoOBITHS) — MO3BOJSET MOCMOTPETh CHHCOK OOJb-IIIMHCTBA COOBITUH, Ha
KOTOpBIE MOXKET pearnpoBaTh KOMIIOHEHT, a TaK-)K€ IIPOLEAYPHI IPUBSI3aHHBIE K KAKIOMY U3
COOBITHIA.

®opma nporpammsl — (hopmMa Ha KOTOpPOil pa3pabaTbiBaeTcsi HHTEp(deiic mporpamMmsl ¢
MTOMOIIbI0 KOMIIOHEHTOB.

Moyns IporpaMMbl — OKHO B KOTOPOM COJEPKUTCSI UCXOIHBIA Ko Ha s3b1ke Object
Pascal.

OkHO OmMOOK — OKHO B KOTOPOM OTOOpa)KkaroTCA BCE OIMIMOKUA M TOJCKAa3KU MpHU
cOOpKeE MPOCKTA.

[Tpumeuanue:

— Cpena mporpamMmupoBanusi Lazarus aBTOMaTH4e€CKHM BHOCUT W3MEHEHHUS B KOJ
pOrpamMMbl TIpH J00aBICHUH KOMITOHEHT Ha (opMy U co3gaHuu 0OpabOTYMKOB COOBITHIA.
[IporpaMMucT co3zaBast T€JI0 IPOrpaMMbl BHOCUT CBOU U3MEHEHUS B KOJ.

OmuOKu MOTyT OBITh:

1. CuHTakcHueckue — KOIZla HUCXOOHBIM TEKCT HE IIOHUMAeT cpena
nporpamMmupoBanus Lazarus.

2. Jlornueckue — Korja KoJ ¢ TOUYKHM 3pEHUsl Cpeipl MPOrpaMMHUPOBAaHNs HATMCaH
BEpHO, HO IIporpamMma BBIINOJHAET HE T€ JEUCTBUSA, KOTOPBIE OKUIAET IOJb30BATENb OT
MIPOTPaMMBI.

HepBLIﬁ THI OIHOOK MOXET OTCJICANUTDL Cpcla IMPOrpaMMHUpPOBAHUSA U TIPOTrPaMMUCT,
BTOpOﬁ THII — TOJIBKO IMPOTrpaMMHUCT.

[TpoekT pekoMeHIyeTCsl COXpaHATh B MHAWBUAYAIbHYIO NHanky, (IMPOEKT — rpymmna
CBSI3aHHBIX (DAiIIOB).

Jlnsg Kaxaoro mpoekTa pPEeKOMEHAYEeTCSl CO3/1aBaTh CIENYIONIylo CTpPYKTypy: s
JoCTyna K MPOEKTy IO CeTH pa3MecTUM B Mamke oOuiue AokyMeHThl (Mol koMmmbroTep/
OO0mme MOKyMEHTHI), CO3JaJMM IManKy ¢ HoMepoMm Tpynnsl (Hampumep «JIB-31»), nanee
¢bamunus (Hanpumep «MBaHOBY), nanee «1» A nepBoii 1a00paTOpHO, st BTOPOH «2» U T.
a.

2. MeToauka ¥ NOPSAIOK BbINOJHEHUSI Pa00THI

OCHOBHBIM HHCTPYMEHTOM, KOTOPBIM IIOJB3YETCSl IPOrpPaMMHUCT B IIpoliecce
pa3paboTku npuinoxenus, apnsercs [lanmutpa Kommnonenros (puc.1.8).



Sonded Ao Ccnmwn(mtroB:Diangs Data Controls S,ﬁem‘h‘asc vaA«ess.S-,mEdn LazContros RTT] (Pro- | Chat .SQlob

Puc. 1.8. [Tanutpa KomnoneHt

[Tanmutpa KoMnoHeHT, mo3BoseT BEIOPATh HY)KHbIE OOBEKTHI AJIs1 Pa3MEICHU X Ha
HMuzaitnepe ®opm. [ ucnonp3oBanus [lanutpsl KOMIIOHEHT IPOCTO MEPBBIN pa3 MIEIKHUTE
MBILIKOW Ha OJWH U3 OOBEKTOB M MOTOM BTOpOH pa3 — Ha Juzaitnepe ®@opMm. BeiOpanHbIi
OOBEKT TMOSBUTCS HA MPOCKTHPYEMOM OKHE, U UM MOXXHO MaHMITYJIMPOBATh C MOMOIIBIO
MBILLH.

[Tanmutpa KOMIIOHEHT HCIONB3YyeT MOCTPAHUYHYIO TPYIIHPOBKY OOBEKTOB. BHH3Y
[Manutper HaxonuTcst Habop 3aknanok — Standard, Additional, Dialogs u T.1. Ecnu menkayth
MBIIIBI0 HA OJHY W3 3aKJIa-T0K, TO MOXKHO TIEPEHTH Ha CICAYIOIIYI0 CTpaHuily llamuTpsl
Kowmmo-ment. IlpuHimn pa3OMBKM Ha CTpPaHWIBl IIMPOKO MPUMEHSETCS B  Cpele
nporpaMMmupoBanus Lazarus, U ero JISTKO MOKHO UCIIOJIb30BaTh B CBOCH MTPOrpaMMe.

[Tpenmonoxxum, momemaere komrnoHeHT TEdit Ha ¢GopMy; MOXHO JBHWraTh €ro C
MecTa Ha MecTO. Takke MOYKHO MCIOJIb30BaTh IPAaHUILY, IPOPUCOBAHHYIO BOKPYr OOBEKTAa,
JUIS. U3MEHEHHUS €ro PasMepPOB. boJb-IIMHCTBOM APYTUX KOMIIOHEHT MOKHO MaHUILYJIUPOBATh
TeM ke obpa 30M. OHaKO, HEBUIUMBIE BO BpPEMs BBIIOJHEHUS MPOrpPaMMbl KOMIO-HEHTHI
(tuna TMenu nnu TDataBase) He MeHSIOT cBoelt (OpMBI.

Kaxxaplii KOMIIOHEHT SBJISETCS HACTOSIIUM OOBEKTOM, U MOXKHO MEHSITh €ro BUJ U
noBesieHHe ¢ mnomouiplo MHcnekropa OOBEKTOB, KO-TOPBI COCTOUT M3 JABYX CTpaHMIL,
KOKIYI0 U3 KOTOPBIX MOXKHO HCIIOJIb-30BaTh JJISl OMNpPENETICHUs] MOBEIEHUS JaHHOTO
KOMITOHEHTA.

[TepBasi cTpaHuIa — 3TO CHUCOK CBOWCTB, BTOpas — CIMCOK coObITHi. Eciu Hy>HO
W3MEHUTb YTO-HUOY/Ib, CBSI3aHHOE C ONPEAECICHHBIM KOMIIOHEHTOM, TO 3TO OOBIYHO JeTIaeTcs
510 B MIHCnekTope OOBEKTOB.

K npumepy, MOXHO U3MEeHUTH UMA U pa3Mmep komnoHeHTta Tlabel, uamensis cpoiicTpa

Caption, Left, Top, Height, u Width.

Mo>xHO Kcronb30BaTh 3akiaaku BHU3Y WMHcmekropa OOBEKTOB Ui NMEPEKIIOUEHUs
MEX]y CTpaHUIIAMU CBOWCTB M coObITuil. CTpaHuIla coOBITHH cBsi3aHa ¢ Penakropom; eciu
JIBaKIbl INENKHYTh MBIIIKOH Ha TMPaByl0 CTOPOHY KakOro-HHOy[b IyHKTa, TO
COOTBETCTBYIOLIMI JTaHHO-MY COOBITHIO KOJ aBTOMAaTWYeCKM 3amuuiercs B PemakTop, cam
Penak-Top HeMeAJIEHHO MOJMYYUT (POKYyC, M Cpa3y K€ MMEeeTe BO3MOXHOCTbH JOOABUTH KO
00paboT4yMKa JAaHHOTO COOBITHS.

CpencrBa pucoBanus B Lazarus

[Ipu pa3paboTke MpoekTa, B KOTOPOM MOKHO PHCOBaTh, B PACIOPSHDKEHUM MPOTrpaMMHCTA
HaXOJUTCS TMOJOTHO (XoJcT) cBoiictBo Canvas, kapaHmam CcBOHCTBOPeNn, u Kucrh
cBoiictBoBrush.



CroiictBom Canvas o01aaroT Clieayone KOMIIOHCHTHI:

*opma (xmmacc Tform);

etabiuna (kaacc TSringGrid);

spacTpoBas KapTuHka (kiacc Timage);

sripunTep (Kiaacc TPrinter).

[Tpu pucoBanuu KOMIIOHEHTA, 00Janaroero cBoicteom Canvas, caMm KOMIIOHEHT
paccMaTpUBaeTCs Kak MPsMOYroiibHAsl CETKA, COCTOSINAs U3 OTICIbHBIX TOYEK, Ha3bIBACMbIX
nukceasiMa.  [lonoskeHMe — THKCeNns — Xapakrepusyercss — ero  BepTukaibHOM (X) u
ropusontanbHOM(Y) koopauHatamu. JleBblid BepxHui mukceab umeeT KoopauHatbi(0,0).
BeprukaibHas KOOpJHATa BO3PACTACT CBEPXY BHU3, TOPHU30OHTAIbHAS

cieBa HampaBo. OOmee KOJMYECTBO MHUKCENEH 10  BEPTUKAIM  ONpEAeseTcs
corictBoM Height, a mo ropusonTtanu cBoiictBomWeight. Kakplit mukcesb MOKET

uMeTh cBoi 1BeT. Jlng  gmoctyma K J00OW  TOYKE  IMOJIOTHA — HMCIOJB3YeTCs
coiictBo Pixels[X,Y]:TColor. 3to cBOHCTBO ompenenseT BET MUKCENsI ¢ KOOPAUHATAMH
X(integer), Y (integer).

V3MenuTh 1BeTa JIt0OOrO MUKCEINS MOJIOTHA MOXHO C TOMOIIbIO CIIEAYIONIEro Oreparopa
NPUCBAUBaHHUS:

Kommonent . Canvas . Pixels[X,Y]:= Color;
riae Color mepemenHast niu koHcTanTa tumnal color.

Ta6muua 10.1. 3sayenue csoiicts Color

Koncranra ([IBeT Koncranrta [[{BeT
clBlack YépHprii clSilve CepeOpucThIit
clMaroon [Kamrranoserii/cIRed KpacHbIit
clGreen 3enéHbIit clLime CaaTtoBbIit
clOlive OnuekoBbli [CIBlue CuHuit

TémHO- Apko-
cINavy CUHHI clFuchsia 030BBIi
clPurple  |[Po3oBbrii clAqua Brpro30oBbIi
clTeal Ulasypubiii  [cIWhite benbrit
clGray Ceppiii

OmnpeeneHsl caeayrone KOHCTaHThI 1BeToB (Tabum. 10.1).
[IBer mr00OrO0 mMHKCENs MOXHO TMOJYYHTh C TOMOIIBI0 CIEAYIONIEro Omeparopa
HpI/ICBaI/IBaHI/ISIZ

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

riae Color mepemennas tunaTcolor.

Knacc nisera Touku Tcolor onpenensiercs kak mmHHoe 1ienoelongint. Tlepe-

MEHHBIC 3TOT0 THIIA 3aHUMAIOT B MaMATH YeThipe Oalita. UeThipe OaiiTa mepeMEHHBIX 3TOTO
TUMA cojiepkaT uHopmaIuio o 1oisx cuHero (B), 3enénoro (G) u kpacHOTO

(R) uBeroB u ycrpoeHs! cienyromum oopazom: S00BBGGRR.



Jli1st pucoBaHUs UCIIOJIb3YIOTCS MeTO bl Kiacca TCanvas, mo3BoJstomume n3oopa-

3UTh (pUrypy (JIMHUIO, IPSIMOYTOJIBHUK H T. JI.) HJIM BBIBECTH TEKCT B rpauueckoM pexume,
Y TPU KJIacca, ONPEISNISIOINE HHCTPYMEHTHI BBIBOIA (DUTYP U TEKCTOB:

*TFont (mpu¢tser);

*TPen (kapannari, nepo);

*TBrush (kucts).

Kmacc TFONT. MoXHO BBIIEIUTh  CIEAYIOLIME  CBOMCTBA  COOTBETCTBYIOLIETO
obbekra Canvas. TFont:

*Name (Tum String) uMs UCIOIB3yeMoro mpudTa.

*Size (tun integer) pasmep mipudra B myHkrax (points). ITyHKT 3TO eqWHHIIA W3MEPEHUS
mpudra, papaas0,353 mm mul/72 mroiima.

Style cTUIb HAa4YepTaHHS CHUMBOJIOB, KOTOPBIH MOXET OBITh OOBIYHBIM, TOJTYXHPHBIM
(fsBold), xypcuBubim  (fsltalic), mnomuépkuyteim (fsUnderline) u mepedépkHyThIM
(fsStrikeOut). B mporpamMmme MOXKHO KOMOMHUPOBATH HEOO-

XOJMMBIC CTUJIU, HAIPUMEP, YTOOBI YCTAHOBUTH CTHIIb Y4TIOMYXHPHBIA KyPCHUB/, HEOOXOMMO
HAMMUCaTh CIEIYIOLUINI OIepaTop:

Oo6mwexkt . Canvas . Font. Style :=[fsItalic, fsBold ]

*Color (turTcolor) neetr cuMBOJIOB.

*Charset (tun0..255) Habop cumBosoB tpudTa. Kaxasiii Bux mpudTa,

OTIpeNieNIIeMBbId €r0 MMEHEM, MOJJICP)KUBAaeT OIWH Wiu Ooiee HAOOpPOB CHMBOJIOB. B
ta0:. 10.2 npuBeneHsl HeKOTOphIe 3HaueHUssCharset.

Tabmuua 10.2. 3saueHus coiictea Charset

Kouxcranra BHauyeHue |Onucanue

ANSI_CHARSET 0 CumBoisibl ANSI

3amaércsit MO yMOJYaHUIO.
[Ipudt BBIOMpaeTCs TOJIBKO]
mo ero umeHu Name u pa3
Mepy Size. Ecnu onucaHHbI#H
mpudT HEOO0 CTYNEH B
cucreme, oH OyneT 3aMeHEH

DEFAULT_CHARSET 1 Npy TUM

CraHIapTHHIHA Habop
SYMBOL CHARSET 2 CHMBOJIOB
MAC_CHARSET 77 CumBossl Macintosh
GREEK_CHARSET 161 [ pedyeckue cuMBOIIBI
RUSSIAN_CHARSET 204 CUMBOJIBI KMPUJUTHIIBI

BxiaoyaeT IUATEKTHYECKUE
EASTEUROPE_CHARSET|238 3HaKU (3HAKH,




XapaKTepu3yo-

J1JIs1 BOCTOYHO-CB-
pOHeﬁCKHX SA3BIKOB

moOaBisieMble K OykBaM ¥

e WX [POU3HOLICHHE)

Knacc TPEN. Kapanpam (nepo) ucnonb3yercs Kak MHCTPYMEHT JUIsl pPUCOBaHUS
JMHUH, KOHTYPOB TeoMeTprueckux puryp. OcHOBHBIE CBOMCTBA 00BEKTA

Canvas.TPen:

*Color (TuriTcolor) onpenenseT TUI JINHKUH;
*Width (Tunlnteger) 3agaét TONMHY JTUHUN B TUKCEISIX;

*Style ma€t BO3MOXHOCTb BEIOpATh BUJI TUHUH. DTO CBOWCTBO MOXET MPUHU-

MaTh 3HaYCHHE, YKa3anHoe B Tabmuie 10.3.

Taomua 10.3. Buns! auaui

3HadyeHue Omnucanue
psSolid CIuIOIIHAS JIMHUS
psDash [LITprxoBasi TUHUS
psDot [IyHKTUpHAS TUHUS
psDashDot [[ITpuX-IyHKTUPHASIIMHUSA
UluHus, 4epemylomas IITPUX H JBA|
psDashDodDotjnyaktupa
psClear Het nuann

*Mode onpenenser, kakuM 00pa3oM B3aUMOJECHCTBYIOT LIBETa [1€pa U MOJIOTHA.
Br16op 3HaueHMst 3TOro CBOWCTBA MO3BOJISAET MONyYaTh pasivuHble 3¢ ¢dexTsl. Bo3moxHbIe
3naueHuss Mode npusenenst B Ta611.10.4. [To yMoTuaHHIO BCSI JIMHUS BBIYCPUMBACTCS IIBETOM,

OIpEaACIIICMbIM 3Ha‘lCHHeMPen.CO|Or, HO MOKHO

TOYCK,

OTIpeIeIATh WHBEPCHBIM IIBET JIMHUM IO OTHOIICHHWIO K IBeTy ¢oHa. B »TOoM ciydae
HE3aBHCHUMO OT I[BeTa (OHa, Ja)Ke eCIIU I[BET IMHUU U (JOHA OJIMHAKOB, JIMHUA OYJET BUIHA.

Tabauua 10.4. Bo3sMoxHbie 3HaueHUs cBoiicTBa Mode

Pexxum Onepanus L{BeT nukcens
pmBlack Black Bcerna 4€pHbiii
pmWhite \White Bcerma Oenblit
pmNop HewnsmenHnbIit
1HBEpCHBIN LBET 110
pmNot Not Screen OTHOIIICHUIO K
[BeTY (oHa




[[BeT, yYKa3aHHBIN B
pmCopy Pen CBOICTBaX
Color mepaPen (3T0 3HaucHHE
pu-
HSTO IO YMOJIYAHHUIO)
pmNotCopy Not Pen HBepcus 1BeTa nepa
I[I/ISLI-OHKHI/IH OBCTa IICpa H
pmMergePenNotlPen or Not Pen MHBEpC-
HOTO 11BeTa (poHa
KonbloHKIIMS 1BeTa Tmepa u
pmMaskPenNot [Pen and Not Screen unBepc-
HOTO 11BeTa (poHa
Jn3pronknms 1Beta (GoHa W
pmMergeNotPen[Not Pen or Screen  juH-
BCPCHOI'O IBCTA II€pa
KonbploHKIMs 1BeTa (oHA H
PmMaskNotPen [Not Pen and Screen -
BCPCHOTI'O IIBCTA IICpa
I[I/I?»’[;I-OHKLII/I}I OBCTa IICpa H
pmMerge Pen or Screen [[BETA
(doHa
pmNotMerge  [Not (Pen or Screen) [MuBepcus peskuma pmMerge
KonblOHKIIMS 1BETa Tepa u
pmMask Pen and Screen [[BETA
(dboHa
Not  (Pen and
pmNotMask Screen) MuBepcus pesxxnma pmMask
Omnepariust XOr Haj [IBETOM
pmXor Pen xor Screen repa u
1BeTOM (hoHa
Not (Pen Xor
pmNotXor Screen) uBepcus pexuma pmxXor

Kiacc TBRUSH. Kucts (Canvas.Brush) ucnosb3yercs meronamu, odecrneyn-

BarOIMMHU BbBIYCPUYMBAHUC 3aMKHYTBIX (bI/Ipr JJI1 3aJIMBKH. Kuctn O6Jla,Z[aCT

OCHOBHBIMHU CBOMCTBAMM:

*Color (turrTcolor) et 3akpanimBaHus 3aMKHYTOW 00J1acTH;

*Style (tun TBrushStyle) onpenensier ctuns 3anonaenus odnactu (bsSo-

lid crmomHoe 3anonuenue, bsClear mpospaunoe, bsHorizontalro-

pusoHTaNbHbIe UM, bsVertical Beprukanbubie muann, bsFDiagonal,
bsBDiagonal quaronanbubie auann, bSCross pemérka,

JMaroHaJibHAs PEIICTKA).

bsDiagCross

JBYMS



Knacc TCANVAS. Drtor kiacc SBISETCS OCHOBHBIM HMHCTPYMEHTOM IS PUCOBAHMS
rpaduku. PaccMoTpuM ero Hanbosee 4acTo UCIOIb3yeMbIe METO/IBI.

Procedure MoveTo(X, Y : Integer ) ;

Metoa MoveTO u3MeHseT TEKYIIYIO MO3UIMI0 [Iepa Ha MO3HUIMIO, 3aJaHHy0 Toukoii(X,Y).
Tekymass mno3unus  XpaHurcss B nepemeHHoiPenPos tumaTpoint.  Omnpenencaue
tunaTPoint cienyromiee:

type TPoint =record X : Longint ;
Y: Longint ; end ;

Teky1ryro No3uIuIo Mepa MOKHO CYUTHIBAThH C IIOMOIIBIO cBoMicTBa PEnPos cieny-
IOIIUM 00pa3oMm:

X:=PenPos .X;
Y:=PenPos .Y;

Procedure LineTo (X, Y : Integer) ;

Metona LineTo coeaunseTr mpsAMON JIMHUEH TEKYNIyH0 MO3UIMIO Iepa M TOYKY C
koopauHatamu(X,Y). Ilpu 3TOM Tekyimas MO3UIMs Tepa MepeMenaeTcss B TOYKY C
koopauaatamu(X,Y).

Paccmorpum pabGoTy mnpomenypbl Ha mpumepe. PacnonmoxxuM Ha QopMme KHONKY U
paccMoTpHM Mporeaypy oopadotku codsrtus TForml.Button1Click, koropas pu-

CyeT MpsIMbIE JIMHUU:

Procedure TfForm1 . Button1Click ( Sender : TObject ) begin
Forml. Canvas. LineTo (30,50);end;

B pesynpraTe mienuka mo KHonke Ha ¢opMe OyneT HapucOoBaHa MpsAMas JIMHUA,
coenunstroniast Touky ¢ koopauraramu (0,0) u Touky ¢ koopannaramu(30,50).

[Ipy MOBTOPHOM IIEMYKE MO KHOIKE MPOIEAypa MPOIODKHT PHUCOBATH ITY JKE JIMHHIO.
Tenepp nepenuiieM npoueaypy 00padoTKH COOBITHS CISIYIOIUM 00pa3oM:

Procedure TForm1 . Button1Click ( Sender : TObject ) begin
Forml . Canvas . LineTo ( Canvas . PenPos . x+30,Canvas . PenPos . y+50); end ;

[Tpu mepBoM ImENTYKEe MO KHOMKE HA JKpaHe MPOPUCYETCs aHaloruuHas JuHus. Ho mpu
MOBTOPHOM IIENTYKE MpPOLEAypa PUCYET JHHHIO, KOTOpas COCOUHSET TEKYIIYI0 TOYKY C
TOYKOW, TMOJy4yuBHIeHcS U3 TeKylled nobaBieHueM K koopauHate X uncia 30, a
koopauHateY uncna 50. T. e. mpu MOBTOPHOM MIETYKE 1O KHOMKE MPOIEAYpa COSTUHSET
npsimori  smauer  Touku(30,50) u(60,100). Tlpu TpeTheM IIeMYKe IO KHOIMKE OyayT
coenHAThCs npsimont simauer Touku(60,100) u(90,150) u T. 1.

Procedure PolyLine ( const Points array of TPoint) ;

Meron PolyLine pucyer oMaHyiO JHHHIO, KOOPAMHATHI BEPIIMH KOTOPOH ONMPENesoTCs
MaccuBomPoints.

Paccmotpum paboty mpouenypsl Ha npumepe. Pacronoxxum Ha ¢opme kHOTKK PucoBath u
Brixon u 3anuiiem cieayromnie ornepaTopbl Ipoueayp 00paboTKu COOBITHS:



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

i: byte ;

J: integer ;

begin

j=1;

fori:=1to 25do

begin

//BBIYMCIIEHNE KOOPAUHAT BEPLLIMH JIOMAaHOW JTMHUU

temp[1].x:=25+(i-1)*10;

temp[i].y:=150-j*(i-1)*5;

j=as

end ;

Forml.Canvas . Polyline (temp ) ;

end:

end.

[Tocne 3amycka mporpaMMBbI U IIETYKa MO KHONKE PrcoBath OKHO (hOpMBI OyIET BBHITIISIETH,
kak Ha pucynke 10.1.

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

Meron Ellipse BeruepunBaer Ha xoncre 3munc win OkpyxkHocTb. X1, Y1, X2, Y2aro
KOOPMHATHI IPSIMOYTOJIbHUKA, BHYTPH KOTOPOTO BBEIUEPUMBACTCS HIUIHIIC.
Ecnu npsMOYyTOJIbHUK SIBIISETCS KBAIPaToOM, TO BEIUEPUMBAETCS OKPY>KHOCTb.

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

MeTton Arc BeraepunBaet ayry ammnca. X1, Y1, X2, Y2 3To KoopAHHATHI, ONpeAeIIsSoNnue
AIUTUTIC, YaCThIO KOTOpOTo siBNsieTcs ayra; X3, Y3 KOOpAMHATHI, ONMPEIEISIIONINe HAaYalbHYIO0
TOUKy nyru; X4, Y4 KoopIuHaThl, ONpeAesoue Ko-

HEUYHYIO TOUKY IyTu. Jlyra prcyercs npoTHUB 4YaCOBOW CTPENIKHU.

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

Meron Rectangle pucyer npsimoyronsauk. X1, Y1, X2, Y2 koopauHaThl BepX-
HETO JIEBOTO ¥ HIKHETO MPABOTO YIIIOB MPSIMOYTOJIHHHKA.



mrom I=E

Puc. 10.1. Ilpumep ucnonb3oBanus npoueaypsl PolyLine

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

3TO METOJ BBIYEPUMBAHUS NPIMOYTOJIbHHKA €O CKpyri€HHBbIMH yrimamu. X1, Y1, X2,
Y2 KoOpiMHATBl BEPXHEro JIEBOTO M HIKHErO NPaBOro YIJIOB NPSAMOYTrOJbHHKA, aX3,
Y 3 pa3mep amturca, 0JJHa YeTBEPTh KOTOPOTO MCIIONIB3YETCS ISl BEIYCPUH-

BaHUs CKPYTJIEHHOIO yTJa.

Procedure PolyGon ( const Points array of TPoint ) ;

Merona PolyGon pucyer 3aMkHyTyi0 (urypy (MHOTOYTOJbHHK) IO MHOXECTBY YIJIOBBIX
TOYEK, 3aJaHHOMY MaccuBOMPOINtS. [Ipu 3ToM mepBasi TOuka COeTUHSICTCS MPSAMOiT JTMHUEH ¢
nocaenueit. Itum meroaPolyGon otnuuaercs ot merogaPoliline,

KOTOPBIN HE 3aMBIKae€T KOHEYHbIE TOUYKH. PHCOBaHME OCYIIECTBISETCS TEKYIIMM repom Pen,
a BHYTPEHHSISI 00,1acTh (DUTYpBI 3aKpaIlInBACTCs TEKYIeH KucThroBrush.

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

CIIOMOIIBIO TEKYIIUX MapaMeTpoB mepa Pen, BHyTpeHHss 00JIacTh 3aKpalluBaeTCs TeKyIlen
kucthio Brush. Touku(X1,Y1) u(X2,Y2) 3agar0t npsMoyrojbHUK, OIH-

CBIBAIONIMI AyunIic. HayanpHast Touka AyTru onpenensercs NepeceyeHreM dIUINICa

CIIPSIMO#A, TIPOXOJISIIEH Yepe3 ero ero 1eHTp u Touky (X3,Y3). Koneunas Touka my-

TH OIpENeNsIeTcsl MepeceueHrueM OJIUINICA C TPSMOW, MPOXOJAIIEH Yepe3 ero IeHTp U
TouKy (X4,Y4). Jlyra pucyercsi IpOTHB YaCOBOI CTPEJIKH OT HaYaJIbHOM 10 KO-

HEYHOHW TOYKH. PHCYIOTCS TpsAMBbIE, OTPAaHHYHBAIOIINE CETMEHT M MIPOXOJIAIINE Yepe3 HEHTP
aurca ¥ Touku (X3,Y3) u(X4,Y4).



Dl M TEECT

Puc. 10.2. Ilpumep ucTonb30BaHUs METOIOB PUCOBAHUS (hUTyp

Cozmanum Qopmy, ycraHoBuMm eii  pasmepst Heigth 500,Weight 500. Buusy pasmectum
KHOTIKY, 3a7a1uM eii cBorictBoCaption ¥Pucosats/. [Tpu 3amycke mpo-

rpaMMbl M IIEJIYKE MO ATOM KHOMKE Ha (opMe MPOPHUCYIOTCS pasiuyHble (GUTyphl (CM.
puc. 10.2). Hmke mnpuBenéH JUCTUHT TPOTPAMMBI, JIEMOHCTPHUPYIOIIMHA  paboTy
NEePEeYMCICHHBIX METOI0B. Pe3ynbTaT paboTsl mporpaMmsl ipuBezeH Ha puc.10.2.

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

begin

//pucoBaHMEe JIUHUN

Forml . Canvas . LineTo (500,500) ;

//M3MeHsieM LIBET U TOJIINHY JUHUU

Form1 . Canvas . Pen . Color := cIMaroon ;

Forml . Canvas . Pen . Width:=5;

//pucoBaHue MPSAMOYTOJIbHUKA

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

Form1 . Canvas . Pen . Color := clolive ;

//pucoBaHue dIITUIICA

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

//prucoBanue MPSIMOYTOJIBHUKA CO CKPYTJIEHHBIMU YTIIaMU

Forml . Canvas . RoundRect ( 250,250,400 ,400,30,30) ;

//prcoBaHME CEKTOPa OKPYKHOCTH

Forml . Canvas . Pie ( 300,300,400 ,400 ,350,350 ,500,500 ) ;

//popmMupoBaHrEe MaccuBa KOOPIMHAT BEPIIUH MSTUYTOJIbHUKA

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 ,'5T0_, BBIBETH,_, TEKCTCT" ' );

end:

Procedure TextOut (X, Y : Integer ; const Text : String ) ;

Ota (QyHKUMS OHIOIET CTPOKY Tekcra Text, HaumHas ¢ no3umuu ¢ koopauHartamu(X,Y).
Texymas no3unusPenPos nepaPen nepemMeniaercst B KOHEL BbIBEJAEHHOro Tekcta. Haamuco
BBIBOJIMTCS B COOTBETCTBUHM € TEKYLIMMHU yCTaHOBKaMu 1pudrakont,

(OH HaAMWCH OIpeNeNsIeTcs] YCTAaHOBKAMHU TEKylled KUCTH. {7 BhIpaBHUBAHUS MO3UIUU
TEKCTa Ha KAHBE MOYKHO HCIOJIb30BAaTh METO/bI, [I03BOJIAIOLINE OIPEACIUTh BHICOTY U JUIMHY
Tekcra B mukcensx TextExtent, TextHeight uTextWidth. Pac-

CMOTPUM 3TU YHKLHUU.

Function TextExtent ( const Text : String ) : Tsize ;

Ota (yHKIUS BO3BpAIIACT CTPYKTYpY THIA TSIZE€, COACPIKAIILYO JUTMHY M BBICOTY B ITHKCEISAX
TekcTa [ eXt, KOTOpbIi MpenoaaraeTcs HaucaTh Ha KaHBE TEKYLIUM

mpudrom.

type

Tsize = record cx : Longint ; cx : Longint ;
end;

Function TextHeight ( const Text : String ) : Integer ;

@OyHKIMS BO3BPALIAET BHICOTY B MUKCENSIX TEKCTa T €Xt, KOTOpbIil mpeanogaraeTcs
HamucaTh Ha KaHBE TEKYIIUM LIPUPTOM.

Function TextWidth ( const Text : String ) : Integer ;

@OyHKIMSA BO3BpAIaeT [UIMHY B MUKCENAX TeKcTa TexXt, KOTOpbIH npeanonaraeTcs

HalmucCaTb Ha KaHBC TCKYIIUM HIpI/I(bTOM. 39TO MO3BOIIET nepea BEIBOJOM TEKCTa Ha KaHBY
OIpeNIeNIUTh pa3Mep HAAMUCH W paCIONOXKUTh €€ M Jpyrue dJIEMEHThl H300paxKeHus
HaWIy4IuM oOpa3om.

Ecnu 11BeT KMCTH B MOMEHT BBIBOJIa TEKCTA OTIMYAETCS OT TOTO, KOTOPHIM 3aKpallieHa KaHBa,
TO TEKCT OyJeT BbIBEJIEH B IIBETHOW NMPSMOYTOJILHOW pamMKe, HO €€ pa3Mepbl OyAyT TOYHO
paBHBI pa3MepaM HaJITUCH.

Mbl  paccMOTpend OCHOBHBIE (YHKIMH pucoBaHus. Temepp MOXHO THepeiTu
HETIOCPEJICTBEHHO K prcoBaHMI0. Ho mepen 3TUM ciemyer 3aMeTHTh, YTO €CITU BBl CBEpHETE
OKHO ¢ rpa(uKoii, a 3aTeM ero BOCCTaHOBHTE, TO KapTUHKa Ha (popme ncuesner. MzmeHenue
pa3MepoB OKHA TaK)Ke€ MOXKET HCIOPTHTH rpaduieckoe m3o0paxenne B HEM. s pemeHus
3TOM MPOOJIEMBI CYLIECTBYIOT MPOLEAYPHI 00pabOTKH COOBITUI

O6bexT.FormPaint u O6bsext.FormResize. [Iponienypa O6bexT.FormPaintBeimonusercs
nocJe nosiByieHus: popMbl Ha 3KpaHe, a npoueaypa Oobvekt.FormResizeno-

cne W3MeHeHHs pasmepa ¢opmel. CrenoBaTenbHO, BCE ONEPaTOphl PHCOBAHUS HYXKHO
nomeniate BHYTph O0bekT.FormPaint u ny6nuposats B npoueaypeOobekt.FormRe-



size.

Kiace TCanvas — cepaneBuna rpagudeckoit noacucremsl Delphi (Lazarus). On
o0benuHseT B cede u "xosct" (KOHTEKCT KOHKpeTHOoro ycrporictBa GDI), u "paboune
HHCTPYMEHTHI" (TIepo, KUCTh, pUPT) 1 qaxe "moamactepbeB” (Habop GyHKIUH 11O
PHCOBAHHIO TUIIOBBIX T€OMETPHUECKUX QUTYD).

KanBa He sBIII€TCSA KOMIIOHEHTOM, HO OHA BXOJUT B KAUECTBE CBOMCTBA BO MHOTHE APYTHUE
KOMIIOHEHTBI, KOTOPBIE TOJDKHBI YMETh HApUCOBATh Ce0s1 M 0TOOPa3UTh KaKyo-1100
nuH(pOpMALHUIO.

Jlnist pucoBaHus KaHBA BKJIIOYAET B ce0si MPHUQT, IEPO U KUCTb:
(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}

Kpome Toro, MoXHO prCOBaTh ¥ MOTOYEYHO, MOTYYUB JOCTYII K KOKIOMY MHKCEIY.
3HayeHNne CBOMCTBA

property Pixels[X, Y: Integer]: TColor;
COOTBETCTBYET I[BETY TOUKH ¢ kKoopauHatamu (X,Y).

Kunacec TCanvas

procedure Arc (X1, Y1, X2, Y2, X3,Y3, X4, Y4: Integer); |MeTox pucyeT CerMeHT 3JUIUIICA.
DJUIHTIC ONPENEIAETCS ONUCHIBAIOLINM
npsmoyroiapaukoM (X1,Y1) — (X2,Y2).
HavanpHas TOuka cerMeHTa JIEKUT Ha
NIEPECEUCHNH DJUINIICA U JTyYa,
IIPOBEJICHHOIO U3 €ro LIEHTPa Yepe3
Touky (X3,Y3). Koneunas Touka
CETMEHTA JIEKUT Ha [IEPECEUECHUN
JJUIUIICA U JIy4a, IPOBEIEHHOI0 U3 €T0
neHTpa yepe3 Touky (X4,Y4). Cermenr
puCyeTcsi IPOTUB YaCOBOM CTPEINIKH.

procedure Chord(X1, Y1, X2, Y2, X3,Y3, X4, Y4: Integer); Pucyer Xopy u 3aIMBacT OTCEKaEMYIO
€10 YaCTh AJUTUIICA. DIUIUIC, HAYallbHAS U
KOHEUYHAs TOUKH ONPEICISIFOTCS, KaK B
MeTojie Arc.

procedure Ellipse(X1, Y1, X2, Y2:Integer); Pucyet u 3akpammBaet >uimIIC,
BIHUCAaHHBIN B npsiMoyroiabHUK (X1,Y1)

— (X2,Y2).

procedure MoveTo(X, Y: Integer); [epemernaeT TexyIiee MoJI0KEHUE epa



(coiicTBO PenPos) B Touky (X,Y).

procedure LineTo(X, Y: Integer); ITpoBOIUT TUHKIO TEKYIIUM IIEPOM H3
Tekymen Touku B (X,Y).

procedure BrushCopy(const Dest: TRect; [Tpou3BOAUT CIIEIHAIEHOE

Bitmap: TBitmap; constSource: TRect; Color: TColor); komupoBanue. [IpsMoyroiapHEK Source
u3 OUTOBOM KapThl Bitmap komupyeTcs B
npsAMOyroJibHUK Dest Ha KaHBe; Ipu
3TOM LBET Color 3amenseTcs Ha OBET
tekymen kuctu (Brush.Color).

procedure CopyRect(const Dest: TRect; [Tpou3BoUT KOTUPOBaHUE

Canvas: TCanvas; constSource: TRect); NPsIMOYTOJIBHUKA SOUrce u3 KaHBbl
Canvas B npsimoyroibHuK Dest B
o0acTi caMoro o0beKTa.

procedure FillRect(const Rect: TRect); [Tpou3BOAMT 3aTUBKY HPAMOYTOJIbHUKA
(Texy1el KUCThIO).

procedure Draw(X, Y: Integer; Graphic: TGraphic); OcyIecTBIsieT pUCOBaHHE
rpaduueckoro oowvekra Graphic

procedure StretchDraw(const Rect: TRect; Ocy1iecTBiIsIeT pUCOBaHNE O0BEKTA

Graphic: TGraphic); Graphic B 3a1aHHOM IPSIMOYTOJIBHHUKE
Rect. Ecnu pa3mepbl uX HE COBIAIAIOT,
Graphic macmrabupyercs.

procedure FloodFill(X, Y: Integer; Color: TColor; [Tpon3BOIUT 3TMBKY O0JIACTH TEKYIICH

FillStyle:TFillStyle); TFillStyle =(fsSurface, fsBorder); KHCTBIO. [Ipoliecc HaUMHAETCS C TOUKH
(X,Y). Eciu pexxum FillStyle pasen
fsSurface, To oH npogomKaETCs 10 TEX
TOp, TIOKa €CTh COCETHUE TOUKH C
usetoM Color. B pexxume fsBorder
3aKpalmBaHue, Hao0opoT,
MIPEKpaIaeTcs MPU BBIXOJIC HA TPAHUILY
c usetoM Color.

procedure Pie (X1, Y1, X2, Y2, X3,Y3, X4, Y4: Integer); |Pucyer cekTop 3JUIHIICA, OTUCHIBAEMOTO
npsimoyroibHuKOM (X1,Y1) — (X2,Y2).
CTOpOHBI ceKTOpa JIS)KAT Ha JTyYax,
MPOXOASIINX U3 IIEHTPA DIUIUIICA Yepe3
toukn (X3.Y3) u (X4,Y4).

procedure Polygon(const Points:array of TPoint); CTpoUT MHOTOYTOJBHUK, UCTIONB3YSI
MaccuB KoopauHat Touek Points. [Tpu
3TOM MNOCJICAHAA TOYKA COCAUHSACTCA C
NepBOI U BHYTPEHHSIs1 00JIaCTh
3aKpalinuBacTCA.



Polygon ([Point(10,10),
Point(30,30),Point(20,40)])

procedure Polyline(const Points:array of TPoint);

CTpouT JIOMaHyIO JUHUIO, UCIIONB3YS
MaccuB KoopAuHaT Touek Points.

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

PI/IcyeT MMPpsAMOYTOJIBHHUK C JUarOHAJIbIO

3a1anHoN koopauHatamu (X1,Y1) u
(X2,Y2).

procedure RoundRect (X1, YI, X2, Y2, XW, YH: Integer);

Pucyer npsiMoyrosibHHK ¢
3aKpyriaeHHbIMH yriamu. KoopauHaTsl
BEpLIMH — T€ XK€, YTO U B METOJIE
Rectangle. 3akpyrinenust pucyrorcst Kak
CErMEHTHI JUIUIICA C pa3MepaMu OCEH 110
ropusoHTtanu u seprukamu XW u YH.

function TextHeight(const Text:string): Integer;

BosBpaiaer Beicoty ctpoku Text B
MAKCEJAX.

function TextWidth(const Text:string): Integer;

Bosspamaer mupuny crpoku Text B
MUKCeJax.

procedure TextOut(X, Y: Integer;const Text: string);

[IpownsBoaut BeIBOA cTpokH Text. JIeBbiit
BEPXHHI yroj NOMENIAETCS B TOUKY
kauBbl (X,Y).

procedure TextRect(Rect: TRect;
X,Y: Integer; const Text: string);

[Ipon3BoaUT BBIBOA TEKCTA C
orceuenuneM. Kak u B TextOut, ctpoka
Text BeiBoauTes ¢ nozuumi (X,Y); npu
9TOM YacTb TEKCTa, JieXkalllas BHE
IIpeeIIoB MpsIMOyToIbHUKA Rect,
OTCEKaeTCs U He Oy/IeT BUIHA.

property PenPos: TPoint;

Conep KT TeKYIIYIO MO3UIINIO TIepa
KaHBbI (M3MEHSETCS MMOCPEICTBOM
metona 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)]); // xperwa




Brush.Color := clWhite;

Ellipse(110,40,150,80); // uepoax

Rectangle(30,150,110,230); // okno

MoveTo(70,150);

LineTo(70,230);

Rectangle(150,300,230,150); // dsepe

Brush.Color := clGray;
Polygon([Point(150,300),Point(150,150),Point(210,160),Point(210,300)]);

end;

end;
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[ Buttonl

Jnst ourcTkH (POpMBI HAJIO YCTAaHOBUTH Ha (POpMy KHONKY, 00pabOTUMK COOBITHI KOTOPOi
BBI3BIBAET (PYHKINIO Forml .Refresh.



