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BCTYII

SIk BiIOMO, BHKOHAHHS KpPECIEHb € JOCTaTHHO CKJIAJHUM Ta TPYIAOMICTKHM
IpOIECOM, 1110 MOTpedye cremiaJbHUX 3HaHb Ta HaBUYOK. Hampukman, Timeku AJis
odopmieHHst TpadiuHoi mokymeHTamii mpunagae Omm3bko 70 % ycix TpymoBuX
BUTpAaT 4Yacy, IO BIJBEJACHMI Ha BUKOHAHHS MAKETy MOKYMEHTallli TEeXHIYHOTO
npoekTy. s mosermeHHs: KOHCTPYKTOPCHKOI AISIBHOCTI BUKOPUCTOBYIOTHCS Pi3HI
MPUCTOCYBaHHS, IPWJIaau Ta TpucTpoi. OJHaK BOHU HE peani3yloTh Cy4yacHl BUMOTH
IIBUJIKOTO CTBOPEHHS SAKICHOT rpadiyHOi MPOAYKITIi.

Ha s3wminy TpamumiiiHuM 3aco0aM Majgoi MeXaHi3alii KOHCTPYKTOPCHKOI
JUSTTBHOCT] IPUMIILIM MEPCOHANIbHI KOMIT'IOTepU. 30KpeMa €KOHOMIYHO BUIIPABAAHUM
CTaJ0 BUKOPHUCTAHHS NEPCOHAIBHOTO KOMIT'IOTEPA SIK "€JIEKTPOHHHUI KyJibMaH'", 110
JT03BOJISIE BUKOHYBATH KpPECJIEHHS B PEXUMI rpadiyHOro Jiajory iHxkeHepa abo
KOHCTpyKTOpa 3 [IEOM.

CTBOpeHHsI KpecieHb 3aco00aMH KOMIT'IOTEPA BIAPIZHAETHCS BIJ TPATULIAHUX
"pyuHux" METOMIB, OCKUIBKM KOPUCTYyBady HEOOXiH1 3HAHHS MOKJIMBOCTEN TOTO YU
IHIIIOTO TTPOTPAMHOTO MPOAYKTY Ta BMIHHA 31HCHIOBATH HEOOXiJHI Jii, MOB's3aH1 3
rpadiuHUMH TOOYT0BaMU Ha 0a31 HAIBHOTO TEOPETUYHOIO MaTepiay.

OpHi€l0 3 OCHOBHUX NpoOJIeM MiJ 4Yac MEepexody A0 aBTOMaTH30BAaHOTO
MIPOCKTYBaHHSA € BHOIp 0a30BOro mnporpamHoro 3adesnedeHHs. OcHoBa Oaratbox
YCHIIIHUX PpillieHb y cdepl aBTOMaTH3allli MPOEKTHO-KOHCTPYKTOPCHKUX POOIT Y
pi3HUX TayTy3sX BHUPOOHHUIITBA — MpOrpamMHi NpoaykTH kommawii Autodesk, Inc.
(USA) 1 1i "marmancekmit" mpoaykt AutoCAD. Bonu 103BOJISIOTH JIETKO 1 HATIIHO
OpraHizyBaTh B3a€EMOJII0 MPOEKTYBAIBHUKIB PIZHOrO NpoPuIo sSK B MekKax
NIJIPUEMCTBA, TaK 1 1M03a HUM, NOOYAYBAaTH THYYKY 1 BIIbHO NEPEHACTPOIOBaHY Ha
pi3Hi 3aBaanHs cuctemy CAIIP.

[Iporpama AutoCAD — nalinomynsipHilia B CBITI CUCTEMa aBTOMAaTHU30BaHOTO
IIPOEKTYBaHHS 1 BUITYCKY pOO0YOi KOHCTPYKTOPCHKOI Ta MPOEKTHO1 JOKYMEHTallli. 3
il JI0MOMOrol0 CTBOPIOIOTHCS JBO- 1 TPHUBUMIPHI MPOEKTHU PIZHOIO  CTYNEHs
CKJIAQIHOCTI B Tally3l apxXITEKTypH 1 OYIIBHHIITBA, MAIIMHOOYAYBaHHS, TEHILUIAHY,
reozesii i T. 1.

[Iporpamue 3abesneuenns AUtOCAD nosBosisie mpocto W ePeKTUBHO
KOHCTPYIOBaTH, Bi0OpaxaTH Ta BHUIIyCKaTH MPOEKTHY nokyMmeHnTanito. Hosa
miatgopma AutoCAD nmocTaTHRO PO3BHMHEHA IS IMATOTOBKHM CKJIAJHUX IPOCKTIB,
ajyie IUIKOM JIOCTyIHA 1 I TMOYaTKiBIiB. BoHa wmae MOFYTHII/I Ta IHTYITUBHO
3po3yMisInil iHTepelic 1 MBUAKOTO 1 MPOCTOrO CTBOPEHHS i 3MiHU (OpM, a TaKOXK
MICTUTh HOBI 3aCO0M, SIK1 JIO3BOJIAIOTH 3aMOBHMKAM 3 0aratbox raiays3ed po3risgaTh
pI13H1 BapiaHTH 3A1MCHEHHS TPOEKTY HA paHHIX eTarax.

[Ipiopurer Bubopy cuctemu AutoCAD 3acHOBaHMIf Ha TAKOMY:

- nporpamHuil npoaykt AutoCAD e B naHuii yac HailOUIbII MOIIUPEHUM Y
CBITI IHCTPYMEHTOM aBTOMAaTH30BAHOTO IMPOCKTYBaHHS, MPOMUCIOBUM CTaH/IAPTOM
ne-gpakto B ycix cdepax MpPOEKTYyBaHHS — BiJ JITako- 1 MalIMHOOYIYyBaHHSA 0
apxitektypu 1 ['[C (reoindopmariitaux cuctem), e 60 % ycix BCTAaHOBIEHUX Yy CBITI
cuctem CAIIP;



- AutoCAD — inTepHamioHanpHa mporpama, ii BHKOPUCTOBYIOTH y 153
KpaiHax, icHye 19 HalloHaTBbHUX BEpCii, 30KpeMa pOCIMChKOI0 MOBOIO;

- ¢opmatu Paitnie cucteMmu DWG 1 DXF mupoko Biiomi i miITpUMYyIOThCS
O1nbIIiCTIO rpadIYHUX 1 HABITh 0ICHUX MPOTpaM 1HIIHMX (PipM-pPO3POOHHUKIB;
- craggaptd  AUtOCAD miaTpuMyrOTh BEJIMYE3HE YHCIO HE3aJeKHUX

po3poOHuKiB, 1o crtBopwian Oimbme 5000 crmemiamizoBaHWX MOAaTKIB Ha 0asi
AUtoCAD y Bcix MpUKIaIHUX TATy35X;

- craggapty AUtoOCAD miaTpumyioTh yci mnepudepiiiHi TeXHIYHI 3acolu
BITOMHUX BUPOOHHKIB (TUIOTEpH, MPUHTEPHU 1 T. II.).

CydacHi cHCTeMH aBTOMAaTH30BAaHOTO MPOEKTYBaHHS MOMAUISIOTHCA Ha Tak
3BaHi "mBoBuMmipHi" (2D) 1 "tpuBumipni" (3D). [lpuniun poGoTH 3 HUMH 3HAYHO
BIJIPI3HSETHCS OJIUH BiJ] OJTHOTO.

JUisi BHKOHAHHS TNAaKeTy I1HXKEHEPHOI JOKYMEHTalli TEXHIYHOTO MPOEKTY
BUKOPUCTOBYIOThH IBOBUMIPHI KPECIECHHS.



Yacruna 1. OCHOBU KOMITIOTEPHOI I'PA®IKU
1. BUIU I'PADIKHU

HaBuanbHOI0O METOIO pO3iy € O3HAWOMIIEHHS CTYACHTIB 3 TOJOBHUMH
MOJIOKEHHAMU KOMIT'IOTepHOT rpadiky, i1 BHKOpPHCTaHHS Ha Cy4yaCHOMY eTari
PO3BHUTKY TEXHOJIOT1H.

VY pe3ynbTari BUBUEHHS JAHOTO PO3/UTY CTYACHTH IOBUHHI 3HAMU:

— BHUJIM KOMI IOTepHOI rpadiku;

— MOHSTTS JBOBUMIPHOI Tpadiku;

— OCHOBHI MTOHSTTS PaCTPOBOi Ta BEKTOPHOT rpadiku;

— XapaKTEPUCTHKHU 00’ €KTIB pacTpPOBOi Ta BEKTOPHOI rpadiki;

— cepu BUKOPUCTAHHS PI3HUX BUJIIB TpadiKH.

1.1. /iBoBumipHa rpadika

Komm’rotepHa rpadika moaiisieTbCsl Ha JABI OCHOBHI KaTeropii — pacTpoBy 1
BekTOpHY rpadiky. Koxkna 3 Hux Mae cBoi nepeBaru. J[yis Toro, mo0 He poOuUTH
3aliBOi poOOTH, BXKJIMBO 3HATH, Y IKOMY BUIAJKY CJI1J] 3aCTOCOBYBAaTH PacTpoBY, a B
SKOMY — BEKTOpPHY rpadiky.

Bapro Takox BIAMITUTH, 10 OUIBIIICTh CYYaCHHX TpadiuHUX PEIAKTOPIB
MOXKYTh MPAIIOBATH 1 3 PacTpoOBOIO, 1 3 BEeKTOpHOIO Tpadikoro. Hampuxman, Adobe
Photoshop — pactpoBuii pemakrop, ajie B HbOMY € OCHOBHI BEKTOPHI iIHCTPYMEHTH, 3
HOro JOTIOMOrOK0 MOXJIMBE CTBOPEHHS BEKTOPHHUX MACOK 1 TEKCT BIH MOJAE Yy
BekTopHOMY BUrIsial. Autodesk AutoCAD — BekTopHa cucteMa, MpoTe € MOXKIUBICTh
NOMIIIATH B HET pacTpoBl 300pakeHHs (A0 SKUX MOTIM MOKHA 3aCTOCYBaTH PacTpPOBi
eEeKTH 1 IPO30PICTH).

1.2. PacTpoBa rpagika

Sxum ynHOM MOKe OyTH TIoj1aHa rpadiyHa iHpopMallis B KOMI'toTepi?

Onun 13 crocoOiB MOJaHHS 300paKEHHSI MOJSTaE B MOro po30UTTI Ha JyXKe
MaJIeHbK1 KBaJ[paTHKH, Taki, o0 ix B3araii He 0yso moMiTHO. [1icist bOro KOKHOMY
KBaPAaTUKy CTABUTHCA Y BIAMOBIAHICTh AEAKHUM KOip. TakuM YMHOM MOXHA MOAATH
Oy/ib-sIKe 300paKEHHSI.

KBagpaTuku Ha3MBalOThCSA MIKCENSIMH, a CYKYIHICTh MIKCEIIB — PacTPOM.
PactpoBa rpadika 3aBxau onepye JTBOBUMIPHMM MacHUBOM (MAaTpPHULEIO) MIKCENTiB.
KoxxHOMY MiKceso BiJIMOBIAA€ 3HAYCHHS — SICKPABOCTI, KOJIBOPY, MPO30pOCTI — abo
KOMO1HaIlisg MX 3Ha4eHb. PacTpoBuii 00pa3 Mae aesKe YUCio PSAIKIB 1 CTOBIIIIIB.

300paxxeHHs Ha €KpaHi MOHITOpa, 300pa)K€HHsI, 110 OTPUMYETHCS 31 CKaHepa,
udposoro poroamapara ado nudHpoBoi Kamepu — pacTpoBe 300paskerns (puc. 1.1).

SxicTh pacTpoBOro 300pa)KeHHS 3alleKUTh Bil po3Mmipy mikceniB. [lpwu
CHJIbHOMY 30UTBIIIEHH] YITKOI PaCTPOBOi KAPTUHKHU MOKHA 1M0OaunTe Hallp KBaApaTiB
pi3HOTO KOJKOpY. [IpakTHUHO BCi CydacHI TpOrpaMu JTO3BOJSIOTH MPHU 30UIBIICHHI
pacTpoBoi rpadiku TuM ab0 1HIIMM CIOCOOOM pO3Ma3zaTh MEXi MIKCEeNiB, aje BCe
OJTHO TIpH 30UIBIIEHHI PACTPOBOTO 300paXEHHsI MOTO SIKICTh TOMITHO MOT1PUIYETHCSI.



Puc. 1.1. Tlpukian pacTpoBOTo 300paXKeHHs

be3 ocobmuBUX BTpaT pacTpoBi 300pakKeHHS MOYKHA TUTLKM 3MEHIITYBATH, X04a
JedKl JeTali 300pakKeHHsS TOJAl 3HUKHYTh HAa3aBXK/W, 0 I1HAKIIE y BEKTOPHOMY
YSIBJICHHI.

[lepeBaru pacTpoBoi rpadiku:

— KO>KEH ITIKCEJIb He3aJIC)KHUM OUH B1J OJHOTO;

— TeXHIYHA  peaii3ailis aBToMaru3ailii BBeAeHHS  (ouudpyBaHHA)
oOpa3zoTBopuoi 1H(OpMaIli; iICHye pO3BHHEHA CHUCTEMa 30BHIIIHIX MPHUCTPOIB IS
BBEJICHHS 300pakeHb (10 HHUX HaJeXaTh CKaHepu, BileoKaMmepH, UPOBI
dboTokamepu, rpadivyHi MIAHIIETH);

— (hoTopeanicTHYHICTh (MOKHA OTPUMYBATH MaJbOBHHYI €()EeKTH, HAPUKIA],
TymMaH ab0 CepraHoK, JOMaraTHCs I[OHAWTOHIIOTO HIOAHCYBAaHHSA KOJBOPY,
CTBOPIOBATHU MEPCHEKTUBHY TJIMOMHY 1 HEPI3KICTh, PO3MUTICTB 1 T. 1H.);

— ¢opmatu (aitnniB, mpu3HaUeH1 I 30€peKEHHS PACTPOBUX 300pa’KEHb, €
CTaHJAPTHUMH, TOMY HE MAa€ TMPUHIUIOBOTO 3HAYEHHA, y SKOMY TpadidHOMy
penaKkTopoBi cTBOpeHe Te abo 1HIIe 300paKEHHS.

Henomniku pactpoBoi rpagiku:

— o00'em (paitmy pacTtpoBoi Tpadiku BH3HAYAETHCS MHOXKEHHSM ILIOIII
300paXeHHS Ha WOTO PO3JAUIbHY 3/IaTHICTh 1 Ha TJIMOWHY KOJBOPY (SKIIO BOHU
3BE/ICHI J0 €IMHOI PO3MIPHOCTI), MPU LIbOMY CTYIIHb 3alIOBHEHHS 300pa’K€HHS HE
Ma€ 3HaYeHHS;

— npu crpo0i 3j1eTKa MOBEPHYTH 300paKeHHS Ha HEBEJIUKUHN KYT, HAPUKIIA, 3
YITKUMHA TOHKUMH BEPTHKAJbHUMH JIIHISIMH, YiTKI JIiHIT TIEPETBOPIOIOTHCA HA YITKI
"cxoauHku" (11e 03HA4ae, 110 MU Oyab-IKUX TpaHCcPopMaIlisx: MOBOPOTAX, HAXUIIAX
1 Tak J1ajii B pacTpoBii rpadiili HEMOXJIMBO OOIMTHCS O€3 CIIOTBOPEHb);

— HEMOXJIMBICTH 30UTBIIICHHS 300paKeHb JJISl PO3TIISAY ACTAIICH.



Ockiibku 300pakKeHHSI CKJIAIAa€ThCd 3 TOYOK, 3OUIbLIEHHS 300pa)K€HHs
NPU3BOJUTH TUTBKH JO TOTO, IO Ii TOYKH CTAlOTh BENMKUMH. HisSKUX JOJATKOBUX
JeTasielt Ipu 1IbOMY Ha PacTpOBOMY 300payKEHHI PO3TIISIHYTH HE BAA€ThCs. Jlo TOro X
30UTBIIICHHST TOYOK PACcTPy Bi3yaJdbHO CIIOTBOPIOE LTIOCTpAIiio i poOuTh i TpyOoro
(mikcemi3aris).

1.3. BekTopHa rpajika

VY BekTOpHiN rpadimi 300pa)keHHS MOAAETHCS 3a JOIMOMOTOI0 3aCTOCYBAHHS
MaTeMaTUYHUX KpHUBHUX. Y TIEBHUX BUMAQJKaX TaKUK crmocid Habarato 3pydHImmi i
KOMITaKTHITITH.

Hampuknan, ans omucy npsiMoi JiHIT TpeOa nuiie 3agaTd TMOJIOKEHHS ii
MOYaTKy 1 KIHI, a TaKOoX ii TOBIIMHY 1 KOJIp — ychoro 4 mapamerpu. byab-siki
KapTUHKHA MO>XKHA 300pa3uTH 3a JOIIOMOTOI BEKTOPHOI rpadiku, pi3HUIL Oy/e JuIie
B TOMY, HACKUIbKU CKIAQIHUMH OyAyTh MaTeMaTudHi (opmynu, sKi i CKIaZaroTh
(puc. 1.2). Lle o3Hauae, 1m0 MpU MEPEBUIICHHI AEAKOI MEX1 CKIAJHOCTI BEKTOpHA
rpadika 3aiimaTume O1IbIe MiCl B IaM'sTi 200 J0BIIIE PO3PaXOBYBATUMETHCHA.

BekropHa rpadika ckiialaeTbcs 3 00'€KTIB, sIKI OMUCYIOTHCS 3a JOMOMOTOIO
OTIOPHUX TOYOK, CHOJYyYEHHX TaK 3BaHUMU KpuBuMH be3pe. KoxeHn o00'ext
3HaXOAUTHCS HAa OKPEMOMY Iapi, 30BHINIHI IApu 3aTYJSIOTh BHYTPIMIHI (SIK
arutikarisi). byap-sikuit 00'ekT Moke OyTH BifpeqaroBaHuil HE3aJeKHO BiJ 1HIIUX.
Oxpim 115070, 00'€KTH MOXHa BCUISIKO Ie(OopMyBaTH, pO3TATYBATH 1 MOBEPTaTH 0€3
BTpaTH SIKOCTI.

Puc. 1.2. Tlpukinag BEeKTOPHOTO 300paXKeHHS
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CmpaBa B TOMy, [0 KOXXHE TaKe MEPETBOPECHHS (DAKTUYHO BUKOHYETHCS TaK:
cTape 300paxkeHHs (a00 pparMeHT) BUAAISIETHCS 1 3aMICTh HHOTO OYTyETHCS HOBE.

MareMaTiyHUN ONMUC BEKTOPHOTO MAJIFOHKA 3aJUIIAEThCSI THUM CaMUM,
3MIHIOIOTHCS TUTHPKY 3HAYCHHS JESIKUX 3MIHHUX, HAIPUKIIAJ, KOC(III€HTIB.

[Ipu mepeTBOpeHH] pacTPOBOi KAPTUHKU MOYATKOBUMH JAHUMU € TUTHKH OIHC
Ha0oOpy IIKCeJiB, TOMY BHHUKAa€ IMpoOJieMa 3aMiHM MEHIIOrO0 YKcia MIKCEIiB Ha
OinbIIe (mpu 301IbIIEHH1) 00 OLIBIITOrO HAa MEHIIE (ITPH 3MEHIICHHI).

VY Toil ke yac He KOKHE 300pakeHHsI MOKHA MOJAaTH SK HaOip 3 MPUMITHUBIB.
Takuit criocid MOXIUBUM IJI CXEM, JIJI1 MacIiTaboBaHUX MIPUQTIB, AIOBOI rpadiku,
JTy’Ke MUPOKO BUKOPUCTOBYETHCS JIJIs1 CTBOPEHHS MYJIbT(1IBMIB 1 MPOCTO POJIUKIB.

ITepeBaru BekTOpHOI Ipadiku:

— wMajnui 00'eM maM'AsTi — TPU KOJYyBaHHI BEKTOPHOTO 300pakKeHHs
30epiraeTbcsi HE came 300pa)kKeHHs 00'€KTa, a KOOPAUHATH YOTUPHOX TOYOK, TOMY
00'eM maM'ATi Jy>ke MaJiuii TOPIBHSHO 3 TOYKOBOIO IPpadikolo;

— cBoOoaa TpaHcdopmaillii — BEKTOpPHE 300pa)k€HHsS MOXKHa olOepratu M
MaciTadyBatu 0€3 BTpaTH SIKOCT1 300pasKeHHS;

— amapaTHa HE3aJeXHICTh — BEKTOpHa Tpadika 'mpairoe" 3 11€aTbHUMU
o0'ekTaMM, $IKi caMl HPUCTOCOBYIOTHCS JIO 3MIH: MOXHA HE 3HATH, IS SIKUX
IPUCTPOIB POOUTHCS TOM a00 1HIINI TOKYMEHT.

Henoniku BekTopHOI rpadiku:

— MporpamMHa 3aJIe)HICTh — KOXKHa mporpama Oyaye KpuBi besbe 3a cBoimu
QIrOpUTMAMM; 4YacTO MOTpPIOHA KOHBEpTAlllsd; KOKHAa Iporpama 30epirae JaHl y
CBOEMY BJacHOMY (opmaTi, ToMy 300pakeHHS, CTBOPEHE B OJIHOMY BEKTOPHOMY
pPEIAKTOpPOBI, SIK TPABWIO, HE KOHBEPTYEThCs y (opmar iHIIOI mporpamu 6e3
TTOXHOOK;

— CKJIQJIHICTh BEKTOPHOTO TPHUHIIMIY OMNMHUCY 300paKeHHS HE J03BOJISIE
aBTOMAaTU3yBaTW BBeJeHHs rpadiyHoi iHMOpMAIi 1 CKOHCTPYIOBAaTH MPHUCTPIi,
noaiOHMIA 10 cKaHepa ISl pacTpoBoi rpadiky;

— BEeKTOpHa rpadika oOMexeHa B CyTO MaTbOBHUYHMX 3ac00ax 1 HE MpHU3HAUYCHA
JUJIsl CTBOPEHHS (POTOpEaniCTUYHUX 300pakKeHb.

BucHoBku

VY nanomy po3niii po3riIsSHYTI Taki OCHOBHI TUTAHHS:
— 0cOOJMBOCTI ABOBUMIPHOI rpadikw;

— BU3HAYEHHS PACTPOBOI Ta BEKTOPHOI rpadiku;

— 3aCTOCYBaHHsI PacTpPOBOi Ta BEKTOPHOI rpadiku.

KonTposbHi nUTAHHSA

1. HaBeniTh 0cOOJUBOCTI KOMIT FOTEPHOI rpadiku.

2. IlosicHiTh, 10 Take pacTpoBa rpadika.

3. IIlo € ocHOBOIO pacTpoBOi rpadiku?

4. HaBeniTh epeBaru Ta HEJOJIIKUA PacTPOBOI Irpadiku.
5. [osicHiTh, 1110 Take BEKTOpHA Ipadika.

6. I1{o € ocHOBOIO BEKTOPHOI Ipadiku?

/. HaBeniTh mepeBaru Ta HeJAOJIKU BEKTOPHOI rpadiku.
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2. DOPMATHU I'PA®IYHUX GANIIB

HaByaibHOI0O METOIO PO3AUTY € O3HAWOMIJICHHS CTYJEHTIB 3 (opMaTyBaHHIM
rpadigyHUX 300paKeHb.

VY pe3ynbTari BUBYEHHS TAHOTO PO3/ALITY CTYJACHTH OBUHHI 3HAMU:

— dopmatu daiiniB rpadigHUX 300paKeHb;

— cdepu BUKOpUCTaHHS rpadiuHux (popMaris;

— 0COOJMBOCTI BUKOPHUCTAaHHA rpadiyHuX (HOpMaTiB;

— BUJU TpadigHOrO MPOrPaMHOTro 3a0e3MeueHHSI.

2.1. ®opmatu daiiiiB pacTpoBoi rpadgiku

Icaye aexinpka aecsaTkiB ¢popmatiB GaiiiiiB pacTPOBUX 300pakeHb. Y KOXKHOTO
3 HUX € CBOI MO3UTHBHI SKOCTI, Kl BU3HAYAIOTh JOUUIBHICTh X BUKOPUCTAHHS MPHU
po6OTI 3 THMHU 200 IHIIMMHU TTporpamMamMu. Po3riisHeMo HaWTIOMIMPEHIII 3 HUX.

Hocutb po3nosciopkeHuM € popmat Bitmap (anrn. Bit map image — 6iToBa
kapta 300paxkenss). daitnu nporo popmary maroth posmmpents BMP. Ileit dopmar
HNIATPUMYETHCA TPAKTUYHO BCiMa IpapiyHUMHU pPEJAKTOpaMH PacTpoBOi Tpadiku.
OcHoBHUM HenoiikoM ¢opmary BMP e Benukuii po3mip (aiisiiB uepe3 BIACYTHICTb
IX CTUCKYBaHHS.

Jlist 30epiranHs 0aratokodipHUX 300pakeHb BUKOPUCTOBYIOTH ¢opmar JPEG
(amrn. Joint Photographic Expert Group — o0'eqHaHa eKcriepTHa Tpymna B Tamysi
doTorpadii), ¢ainm skoro maroTh po3mmpenas JPG a6o JPEG. Bim mo3Bossie
CTUCHYTH 300pakeHHs 3 BenukuM KoedimientoM (10 500 pasziB) 3a paxyHOK
0€3MOBOPOTHOT BTPATU YACTUHU JIAHUX, 1110 3HAYHO TMOTIPIIYE SKICTh 300pa’KeHHS.

Yum MeHIIIe KOIbOpiB Ma€ 300pakeHHs, THUM Tipiie eeKT BiJ BUKOPUCTAHHS
dopmary JPEG, ane nist koiapopoBoi ¢oTorpadii Ha eKpaHi 1€ MAJIOMOMITHO.

GIF (aurn. Graphics Interchange Format — rpadiunuii popmat mis oOMiHy)
— HaWIIIIBHINUHN 3 rpadiyHuX GOpMAaTiB, 1110 HE BTpAYaE J1aHi i I03BOJISIE€ 3MEHIIIUTH
po3Mip (aitiry B Aekinabka pasziB. daitnu mporo popmaty maroth posmupenns GIF. ¥V
npoMy Gopmari 30epiraroTbCs 1 NepeaaroThCs MAIOKOIBOPOBI 300paxeHHs (10 256
BIJITIHKIB), HAIPUKJIA]l MaJbOBaH1 LIFOCTpAIlii.

VY ¢popmari GIF € nikaBi 0co0JIMBOCTI, SIK1 JO3BOJISIIOTH 30€pErTH Takl €PeKTH,
K MPpOo30picTh oHy Ta aHiMalig 300paxenHs. GIF — dopmart, sikuii Takox 103BOJIsAE
3anmucyBaTH 300pa)keHHs 'depe3 psnoK', 3aBISKM YOMY, MAlOUM TUIbKM YAaCTHHY
daiiny, MOXXHa NOOAYMTH 300paXeHHsS MOBHICTIO, aj€ 3 MEHUIOK PO3AUIHHOIO
3IaTHICTIO.

PNG (aunrn. Portable Network Graphic — mo0inbHa MepexkeBa rpadika) —
dbopmar rpadiunux Qaitnis, ananoriuauii popmaty GIF, ane Bin miarpumye HabaraTo
O1JIbIIIE KOJBOPIB.

JIJist TOKyMEHTIB, SIKi MEepealoThCsl MO0 MEpexi [HTEepHET, MyXe BaKIMBHUM €
HE3HAUYHUU po3Mip (aiiiiiB, OCKUIBKH BiJ] HHOTO 3aJICKUTh MIBUAKICTH OCTYIY IO
iHpopmartii. Tomy npu miarotoBii Web-cTopiHOK BUKOPHUCTOBYIOTh TUIIH TpadiaHUX
dbopmariB, Ki MalOTh BUCOKHM KoedIlIEHT CTUCKYBaHHs JnaHuX, a came: JPEG, GIF,
PNG.

12



PCX (PC Paintbrush File Format) — onus 3 HaiiOUIbIII TTOIMPEHUX PACTPOBUX
dbopmarTiB; mpuzHadeHW AN 30epiraHHs UTIOCTpalliii y HACTIIbHUX BHUIaBHUYUX
cuctemax. @opmat OyB po3pobieHuil dhipmoro Zsoft ayis mporpamu Paintbrush, micis
ykiagaeHHss OEM-yroau 3 kopnopaiiieto Microsoft mouaB 3acTocoByBaTHCSI B pI3HUX
CUCTEMaX, MPAIIOIYHX 3 TPadiKoI0.

OCHOBHI XapaKTePUCTHUKHU:

— MaKCUMaJIbHUM po3Mip 300paxenHs 64 535 Ha 64 535 mikcenei;

— 24-61TOBa MATPUMKA KOJIBOPY;

— BukopucTtoBye RLE-cTiCKyBaHHS (MOXKe MpalfoBaTH 1 6€3 CTUCKYBaHHS );

— niarpumye poooty 3 CD - ROM.

Bepcismu popmaty PCX € DCX 1 PCC, imeHa (aiistiB SIKUX MarOTh BiJITOBITHE
PO3IIKPEHHS.

Oco065MBO BHCOKI BUMOTH JI0 SIKOCTEH 300pa’kK€Hb BUCYBAIOThCS B ToJirpadii.
VY miii ramy3si 3acrocoByetbes cnemianbauil popmar TIFF (anrn. Tagged Image File
Format — TeroBuii (3 mo3Haukamu) Gopmar GaisiB 300paKeHb).

@aitnn  uporo Qopmatry maroTh posmmpeHHs TIF abo TIFF. Bouu
3a0€e3Meuyl0Th CTUCKYBAHHS 3 JOCTAaTHIM KOE(IIIEHTOM 1 MOXJIMBICTH 30epiratu y
(aiinl 1o1aTKOBI JaHi, Kl HA PUCYHKY PO3TAIlIOBaHI B JOMOMDKHUX LIapax 1 MICTATh
aHOTAIlli Ta MPUMITKH JIO MaJTFOHKA.

®opmar PSD (aurn. Photoshop Document). ®aiinu nporo ¢popmary MaroTh
posumpenns PSD. Ile ¢opmar nporpamu Photoshop, sikuii no3Bosisie 3amucyBaTu
pacTpoBe 300paxkeHHs 3 OaraThbMa IapaMu, JOJATKOBUMHU KOJIIPHUMH KaHAJIaMH,
MackaMu, TOOTO 1ieil popmat Moxke 30epertu Bce, 10 CTBOPUB KOPUCTYBad BUANME
Ha MOHITOPI.

PDS (Planetary Data System Format) — cranmaptHuii gopmar NASA mis
30epiraHHs JaHuWX, 310paHUX 3a JOMOMOTOI0 KOCMIYHHUX amapariB 1 Ha3eMHHX
cnoctepexenb 3a CoHuem, MicsileM Ta 1HIIMMHU IUJIAHETaMU; BUKOPUCTOBYETHCS
TaKOX I1HIIMMHU Opra”izamisiMu i 30epiraHHs aHaloriyHux gaHuX. OCHOBOIO
dbopmaty cinyxkuth MoBa onucy 00'ektiB — ODL (Object Description on Language).
Maxkcumanpauii po3Mip 300paskeHHs 1 Koibopy y ¢opmati PDS neoOmexeHwmii,
HIATPUMYETHCS BCiMa M1aT(opmMaMu.

2.2. ®opmaru ¢aiijiiB BeKTOpHOI rpadiku

I'padpiuanmu (graphics files) HazuBaroThCs Qaitnm, y sIKUX 30epiratloTbesi Oy ib-
Kl TUOU CTikux rpadiuHux aaHux ("300paxeHp"), MPU3HAYEHUX AJIs MOAAIBLIOL
Bizyamizarii. CmocoOu opranizaiii 1ux (aiaiB oTpuMaii HaiMeHYBaHHS rpadiaHuX
dbopmaris.

[Ticnsa 3amucy y ¢aitn 300pakeHHs mepectae OyTH BiacHE 300paKEHHAM —
BOHO TMEPETBOPIOETHCS Ha IU(PpoBi maHi. Ddopmar NUX JaHUX MOXKE 3MIHUTHCS B
pe3ynbTati omnepariii nepeTBopeHHs (aitry. 3aneKHO BiJ XapakTepy MiATPUMYBaHOT
rpadiku  popmatu (aitmiB BITHOCATH JO OJHOTO 3 TaKUX BHJIB. PAaCTPOBUH,
BEKTOpHUH a00 MeTadhailJIOBUIA.
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Pi3Hi BexkTOpHI (QopmaTH BiIPI3HAIOTbCA HAOOPOM KOMAaHI 1 CIOCOOOM iX
KoJyBaHHs. HaliG1abI1 mommpeHi Taki popMaTi:

ART — pos3pobnenuit ¢ipmoro Gonson, Graceé — BHKOPUCTOBYETHCS IS
30epiranus ¢ororpadiii i MaTIOHKIB.

AutoCAD DXF (Drawing Interchange Format) i AutoCAD DXB (Drawing
Interchange Binary) — nBi Bepcii ogHoro ¢opmary (0€3 CTUCKyBaHHS JaHHX),
po3pobieHoro 1 migTpumyBaHoro ¢ipmoro Autodesk mms  CAIIP-nporpamu
AutoCAD, mpairrorouoi Ha iatgopmi MS-DOS.

DXB € copomenoto (ABiKikoBow) Bepciero cemubitoBoi DXF. Oxkpim
AutoCAD, dopmart niarpumyerbesa 6ararbma nporpamamu CAIIP, CorelDRAW Ta
IHITUMH, 30KpeMa, i1 OOMIHY JaHUMHU PI3HUX TUITIB: BEKTOPHUMH OPIEHTOBAHUMH
JTaHUMH, TEKCTaMU, TPU- Ta IBOMIPHUMH KPECICHHIMH.

[Ipore psag nporpaM, MO MNPETEHAYIOTh Ha MATPpUMKY immopty DXF,
peani3yroTh TUIbKU AesKI HOoro MoIuBOCTI. DXF 3MIHIOETBCS 3 KOKHOKO BEPCIEIO
AutoCAD. Imena ¢aittiB DXF i DXB BukopuctroByrots posmupenas *.dxf, *.dxb,
*.sld, *.adi.

DWG (Big anmrn. drawing — kpecieHHsi) — OiHapHuid Qopmar ¢aiiry. Bin
BUKOPUCTOBYEThCSL it 30epiranHs aBoBuMipHux (2D) 1 tpuBuMmipaux (3D)
IPOEKTHUX JIaHUX 1 € OCHOBHUM (opMmaTom Juis neskux CAIIP-nporpam (Hampuxnan,
AutoCAD, nanoCAD, IntelliCAD i #ioro Bapianiii, Caddie).

®opmar DWG miarpumyetsesi 6aratbma CAIIP-gonatkamu mo6iuHo, ToOTO
naHl 3 oaHoro ¢GopMary JaHUX TMEPEMIMIArOThCs B IHIIUNA uyepe3 (YHKII IMIopT-
excriopt. @opmatu DWS ("drawing standards" — crangaptu kpecnenns) ta DWT
("drawing template” — mra60H kpecienHs) Takox € popmarom DWG.

CyvacHi mporpamu, mnpamiorodi B DWG, wacto CTBOprOIOTH Ha  JIUCKY
TUMYacoBi W pe3epBHI Komii mokymeHTiB y ¢opmati DWG y aiimax 3
posmmpenasmu .Sv$  (“"temporary automatic save" — TuMYacoBe aBTOMAaTHYHE
30epexenHs) 1 .bak("backup" — pezepBHa komis).

3DS (3D Studio, ASC) — dopmar, pospobnennii ¢pipmoro Autodesk, 3aciod
TPUBUMIPHOTO MojentoBaHHs ("onmucu cueHu'"); BiH TaKOX BUKOPUCTOBYETHCA SK
dbopmar oOminy. dopmar 3abesnedye ONTUMAIBHUN PO3MOJAUT PECYpCiB  Ha
mwiatdopmi PC, miaTpumMye BCi KOIbopu 6€3 0OMEKEHHS, CTUCKYBaHHS HE Mae€.

bararo nmporpam TpUBHMIPHOTO MOJIEIIOBAHHS YATAIOTH 1 3aMHUCYIOTH (Hailii B
npomy dopmari. Omxe, 3DS — 11e 1Ba popmMatu, K1 BAKOPUCTOBYIOTHCS SIK (hopMaTH
0OMiHY — IBIMKOBHIA 3 pO3IIMPEHHIM *.30S 1 TEKCTOBHIA 3 PO3MIMPEHHIM *.aSC.

CDR — ¢opmar BektopHoro pemaakropa Corel Draw. [linTpumyeTbcss MEHIIOO
KUIBKICTIO TIporpam, Hixk Al.

Al — ue d¢opmar BektopHoro pemaktopa Adobe Illustrator. Jlo3Bosse
36epiraTm Bcio iH(OPMAIiI0, IO CTBOPIOEThCS B Iil mporpami. Moro MoxHa
IMIIOPTYBAaTU TPAKTUYHO B OyIb-SKUM TpaiuHUil peaakTop, a TakKoX y Oararto
pactpoBux, Hampukiaa Photoshop. [lpu BigKpuUTTI B pacTpoBOMYy peaakTopi
JIOKYMEHT pacTepHU3y€ThCSI.

EPS — 3wmimanuii rpadiunmii popmar, Moxke MICTUTH I1HQOpPMALIIO TPO
pacTpoBy 1 BeKTopHy rpadiky. [linTpumye Bci komipHi Mmoaeni. Lleit popmar posymie
OumpmricTs cydacHux (PostScript) mpunaTepiB, TOMY BiH IIMPOKO 3aCTOCOBYETHCS LIS
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APYKy 300paxkeHb. Moro posyMmiloTh MepeBakHA OLIBLICTh CydacHHMX rpadidHHX
peIaKTOPIB.

Bin TakoX BUKOPHCTOBYEThCS Al OOMiHY AaHuMHU (depe3 Oydep oOMiHY) y
nporpamax ¢ipmu Adobe. ®@aiinu y dhopmati EPS marote Benukuii 00'emM (TOpiBHSIHO
3 TIFF, nanpukinan).

PDF — 3mimanuii popmat, npu3HadeHHUM 11 Tiepeaadi iHpopmariii mo Mmepexi.
B 0cHOBHOMY BUKOPUCTOBY€ETHCS /I CTBOPEHHS €JIEKTPOHHUX BEPCiii KHUT 1 CTaTeH.
Moxke MICTUTH TEKCTOBY, PacTpOBY 1 BEKTOpPHY rpadiuHy 1 3BYKOBY 1H(opmariii,
B1JICO, a TakoXX Trineprocuianusg. [lpu mpomy pi3HI THOHM iHMOpPMAILI MO-PiI3HOMY
CTHCKalOThCsA. ['0TOBI JOKyMeHTH BuauMI 3a qormomororo Adobe Acrobat Reader.

SWF — dopmar BekTopHOI aHiMalli. Y HbOMY MOXHa 30€piraTd HECKJIaJIHy
BEKTOpHY rpadiky, pacTpoBy rpadiky, aHimariiro, a Takox 3Byk. ®opmar SWF
HEJOCTYIHUN ISl pelaryBaHHA, TIIBKU ISl TEPErIAIy 3a JOTOMOTOI0 MPOTpaMu
Flash Player abo Web-0pay3epa. AHimallisi CTBOPIOETHCS 3a JOIMOMOIOK0 MporpamMu
Macromedia Flash, Takox € MOXIUBICTH €KCIOpPTY B Iied ¢opmar 3 OLTBIIOCTI
penakTopiB BeKTOpHOI rpadiku. Dopmar SWF anapaTHO He3aIeKHUN.

FLA — BHyTpimHiil ¢popmar nporpamu Macromedia Flash. ¥V mpomy moxxnHa
30epiraTv MPOMDKHI pe3yJbTaTH, IS NEperisay NOoTpiOHO MepeTBOpPEeHHsS y hopmaT
SWEF. Ilintpumye MoBY crieHapiiB AcCtionScript, mo ga€ MOXJIHBICTh CTBOPEHHS
CKJIQJHUX 1IHTepaKTUBHUX PLIbMIB 1 Web-cTopiHOK.

BucHoBku

VY nanomMy po3Jiiiil po3rasSHYTI Taki OCHOBHI MUTAHHS:

— BU3HaueHHA (popmaty ¢aiiniB rpapiyHIX 300pakeHb;
— MPU3HAYCHHS PI3HUX BUJIIB rpadidyHUX (PopMmaTiB;

— 0CO0JIMBOCTI BUKOPUCTaHHA rpadiyHuX HopmarTiB;

— 0CO0JIMBOCTI CTUCHEHHS (DOpMaTIB;

— rpadiyHe nporpaMHe 3a0€3MeUeHHs.

KonTposabHi nUTAHHS
. [osicHiTh MOHATTA (hopmaTy rpadiuHux paiis.
. ®opmaru (ailniB BEKTOPHOI rpadiku Ta iX 0COOIUBOCTI.
. SIxi mporpamHi makeTu BUKOPUCTOBYIOTH (hOpMaTH BEKTOPHOI rpadiku?
. ®opmatu PaitniB pacTpoBoi rpadiku Ta iX 0COOIUBOCTI.
. SIxi mporpamMHi makeTH BUKOPUCTOBYIOTH (DOpMaTH pacTpoBOi rpadiku?
. Ha3Bitb cpepy BUKOpHUCTaHHS pi3HUX rpapiyHUX (PopmaTiB.
. Sxi BUAM mporpaMHOro 3a0e3MeyeHHsl 3aCTOCOBYIOThCS JI1 KOMI FOTEPHOI
rpadiku?
8. [1osicHITH 0OCOOTUBOCTI CTUCHEHHS 300paKeHb 3 PI3HUMH THUIaMU TpadiaHux
dbopmaris.

~No ok whNE
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3. CUCTEMA KOOPJIUHAT B AUTOCAD

HaBuansHOI0O METOIO0 pO3MiMy € 03HAWOMJICHHS CTYJICHTIB 13 crocobamu
3aBJIaHHs KOOPAMHAT, 1110 BUKOPUCTOBYIOThCA MPH M0OY0B1 kpeciaeHs B AUtOCAD.

VY pe3ynbTari BUBUEHHS JAHOTO PO3/LUTY CTYACHTU IOBUHHI 3HAMU:

— BU3HAYCHHS JCKapTOBOI CUCTEMHU KOOPAUHAT;

— CIocoOu 3aBJaHHs KOOPIMHAT MOJ0KEHHs 00’ €KTa Ha KPECJICHHI,

— cdepu 3aCTOCYBaHHS Pi3HUX CHOCOOIB 3aBIaHHS KOOPAMHAT.

3.1. JlekapToBa cucTeMa KOOPAUHAT

CucreMor0 KOOpAMHAT HA3UBAETHCS CYKYIHICTh KUIBKOX MEPEeCciuHuX
KOOPAMHATHUX OCEH, TOUKa, y SIKIA Il OCl MepeTUHAIOThCS (ITOYATOK KOOPJUHAT), 1
OJIMHUYHUX BIJIPI3KIB Ha KOXHIM 3 oceil. KokHa Touyka B CHCTEM1 KOOpIUHAT
BU3HAYAETHCS YIIOPSAKOBAHUM HAOOPOM KUTBKOX YHCEI — KOOPIUHAT.

CucreMa KOOpAMHAT, Y sIKiH 3a 0c1 O€pyThCsl IPSIMI, IEPIIEHANKYIISIPHI O/THA OJTHIH,
HA3MBAETHCS MPSIMOKYTHOIO. Y TOMY BUIAJKY, SIKIIO OAMHMII BUMIPY IO BCIX OCAX Y
Takii cucTeM1 KOOPJMHAT IOPIBHIOIOTH OJIHA O/IHIN, CHCTEMA HA3UBAETHCS IEKAPTOBOIO
CUCTEMOIO KOOPJIMHAT.

VY MaremaTuill HaiyacTille pO3IJIJAETbCsS JBO- a00 TPUBUMIpHA JI€KapTOBa
CUCTEMa KOOP/AUHAT.

B AutoCAD BUKOpPUCTOBYETHCS IBOBUMIPHA IEKAPTOBA CUCTEMA KOOPIMHAT.

VY Takiit cucremi koopauHar (puc. 3.1), Ui Toro oo 3a71aT TOYKY Ha IDIONIHHI Y
rpadgiyHuX o0y 10BaX, BAKOPUCTOBYIOTHCS B3AEMHO MEPIIEHANKYJISIPHI KOOPMHATHI OCI.

+Y
A
. @2 @2
<-1,1)
L J L] o ©
-x <11 +X
- <0,0)| -
1,1
A ¢-1,-1 1 To@-n
-Y

Puc. 3.1. [lekaproBa cuctema KOOpAUHAT

[ToyaTok KOOpAMHAT (TOYKA MEPETUHAHHA TOPU3OHTAIIBHOT OC1 X 1 BEpTUKAIBHOI
oci Y), y sskomy 3HadeHHs X 1 Y JIOPIBHIOIOTH HYJTIO, PO3TJISIAETHCS K TOUKA BIIUTIKY JIJIs
po3TainryBaHHs Oy/1b-5KOi 1HIIIOT TOYKH TIOMMHU. OCi KOOPAWHAT MOAUISIOTH TUIOITUHY
Ha YOTUPU YaCTUHHM, Ha3¥MBaHi kBajapanTamu. Koopaunara X HaOyBae 101aTHUX 3HAYCHb
MPaBOPYY BiJ] TOYATKY KOOPJAMHAT 1 BiJI’€MHHUX — JIIBOPYY, a KoOpArHaTa Y — JOJIaTHUX
3HAYEHb BUIIIE MIOYATKY KOOPIUHAT 1 BiI’ EMHUX — HIDKYE HOTO.
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3a yMOBYAaHHSM MOYaTOK KOOPJAMHAT PO3TAIIOBAHUN y HIDKHBOMY JIiBOMY KYTi
rpadiuHoi 001acTi eKkpaHa.

Y mporpami  AutoCAD BUKOPUCTOBYIOTBCSI TaKi CIOCOOM 3aBJIaHHS
KOOpMHAT TOJIOKEHHS 00’ €KTa Ha KPECJICHHI:

— abCOJIOTHUX KOOPIUHAT;

— BIJTHOCHUX KOOPJHMHAT (32 YMOBYAHHSM);

— TMOJIAPHUX KOOPJIMHAT;

— Oe3rocepeHe BBEICHHS PO3MIPIB.

3.2. Cnnoco0u 3aB1aHHS KOOPAMHAT

3.2.1. Cnocié adcoTIOTHUX KOOPAUHAT

AOCONIOTHI  KOOpPAWHATH TOYKH PO3TANIOBYIOTHCS BITHOCHO TOYATKY
koopauHat — Touka (0,0), puc. 3.2. Hanpuknaz, Touka 3 koopauHatamu X =41 Y= 3
3MileHa BIJTHOCHO MOYAaTKy KOOPAMHAT Ha 4 OJMHMII BIPaBO 1 HA 3 OJAMHUIIL HATOPY

(puc. 3.2).
I

Puc. 3.2. Cucrema aGCOMOTHUX KOOPAUHAT

3HaueHHs koopauHat X 1 Y IpH BBEACHHI PO3AUISIIOTHCS KOMOKO. Y MPUKIIAIL
3.1 posrisimaeTbest 3aBAaHHST TOYOK CIIOCOOOM aOCOMIOTHUX KOOPAMHAT, & pe3yIbTaT
MoKasaHo Ha puc. 3.3.

Hpukaana aiii 3.1

KomaHma: oTpes30k

[leppas Touka: 1,1

Crnegngymoumasa Touka uau [OrMmMeHUTh]: 4,1
Crnegngyioumasa Touka miau [OrMmMeHuTs]: 4,3
Crenyoumada TodkKa MM [3aMKHyTh/OTMEHUTH ] :
Crnemywoumad TouKa MM [3aMKHYTL/OTMEHUTE] :

~

==
~
= w
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(1,3 (4,3)

<1, 4,10
Puc. 3.3. IloGymoBa Bimpizka cnoco0oM abCOFOTHUX KOOPAMHAT

3.2.2. Cnoci0é BiTHOCHMX KOOPAUHAT

VY crnocobi BiIHOCHHUX KOOpAMHAT 3cyBH B310BX oceit X 1 Y (DX i DY)
BIJIKJIAJIAIOTHCS B1J] MOMEPEAHBOI Mo0y10BaHo1 Touku. [lepea BBEJEHHSM BiIHOCHUX
KOOPJMHAT 3aJIa€ThCsI CUMBOJ @.

Y HacrymHomy mpukiaAi 3.2 peanidyeTbca ToOyAoBa  MPSMOKYTHHKA
criocoOOM  BIJTHOCHUX KOOpPAMHAT 3 JIIBOIO HIKHBOIO BEPIIMHOIO B TOYIl 3
koopauHaramu (1,1), AOBKXHMHOIO CTOPOHH 4 OJWHUIN Ta IIHPUHOIO 3 OJUHHIII,
pe3yibTaT MoKa3aHo Ha puc. 3.4,

Hpuxnan aiii 3.2

KomaHnna: OTpPEe30K
[lepras Touka: 1,1
Crnenyiomasa Touka wuiam [OrMeHUThH]: @4,0 (DX=4, DY=0)
Crnenyiomasa Touka wuiam [OrMeHuMTh]: @0,3 (DX=0, DY=3)
Crnegmyomas Touka WM [3aMKHYThL/OTMeHnTs]: @-4,0 (DX=-4,
DY=0)
Crnegmyoumasa Touka MaM [3aMKHyTh/OrMeHuTs]: @0, 0 (DX=0, DY=-3)
Cremywoiasa Touka WM [3aMkHyTs/OTMeHUTH] : Enter
DX=—-4 DX=0
DY =0 DY=3

DY=3

DX=4
DY=0

LD I’

DX
[ ..

Puc. 3.4. BukoHaHHSI KpecJEHHS CIIOCOOOM BITHOCHUX KOOPJAUHAT

[l
I
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3.2.3. Cnoci0 noasipHUX KOOPAUHAT

JIst  BiAKIaACHHHS BiApi3ka CIOCOOOM TIOMSPHUX KOOPAWHAT 3aJa€ThCS
BIJICTaHb BiJ] MOTOYHOI TOYKH 1 KYT, YTBOPEHHUI BIAPI3KOM 1 JOJATHUM HAMPSIMKOM
oci X.

[ToGymyemo Bifpi3ok 3 KoopauHaTamu 1movatkoBoi Touku (1,1) moekuHOIO 5
onuHUIls Ta KyToM y 30° 3 Biccio X. Pe3ynpraT nokaszano Ha puc. 3.5 (mpukinag 3.3).

+Y

Puc. 3.5. TloGynmoBa Bizpizka criocoOOM MOJSIPHUX KOOPIUHAT

IHpukaan aiii 3.3

KomaHma: oTpes30kK

[lepras Touka: 1,1

Crnenyiomasa Touka miau [OrMeHUMTH] : @5<30

3.2.4 Be3nocepeHe BBeIeHHsI pO3MipiB

[Ipu noOynoBi BIAPI3KIB MOXKHA 3a/laBaTH iXHIO JOBXHHY 1 HaIlpsSMOK
0e3mocepelHb0  MOKAKYMKOM  Kypcopy. Hampsmok Biapi3ka BHU3HAYa€ThC
MOJIOKEHHSIM KypCcopy 3a JOMOMOTrOK MaHINyJsiTopa ,,MuIla”, a Horo JOBXKHHA
BBOJIUTKCS 3 KiIaBiaTypH (npukian 3.4).

Hpuxnan aiii 3.4
KomaHDma: oTpes30kK

[leppasg ToOuKa: // BBemiTb KOOPAMHATU MEeploi TOUKMU
Crenymomas Touka wuiIM [OrMeHuTs]: // PosTamynTe Kypcop Ta
BReI1iThb

// BlOcTaHb
Crnenyomas Todka wau [OTMeHuThs]: // PosTamyliTe Kypcop Ta
BReI1iThb

// BimcTaub

Sxmo cucremna 3miHHa Ortho Mae 3HaueHHs ON (BKJIIOYEHO OPTOrOHANbHUN
PEXUM TIEPEMIILICHHS KypCOpy), TO BIIPI3KU OYIYIOThCS MapayieIbHO KOOPAUHATHUM
ocsim. ['panuii psay iHmMX Qiryp (Hanmpukiag NPSIMOKYTHHUKIB) y I[bOMY BHIAJIKY
TakoX piBHOODKHI ocsiM X 1 Y. 3anmatu (ikcoBaHWUN KyT HAXWJIy BiApi3Ka BIJHOCHO
oci X MoxHa 3a monoMoror cuctemMHoi 3MiHHOI SNAPANG (mipu BiKITIOU€HOMY
PEXHUMI OPTOTOHAIBHOTO MEPEMILICHHS KypCopy).
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Bukopucranss 1mi€i cucTeMu KOOPAWHAT JOPEYHO TAKOX MPH BUKOHAHHI
KOMaH/I peIaryBaHHsl, HallpuKIag komanaoro ,,Move (Ilepernectn)”.

BucHoBku

VY maHoMy po3[ii pO3TASHYTI TaKi OCHOBHI MUTAHHS:

— BU3HAYCHHS JICKAPTOBOI CHCTEMH KOOP/UHAT;

— cnocoOu 3aJjaHHs KOOPAUHAT MOJIOKEHHS 00’ €KTa;

— 0COOJIHMBOCTI PI3HUX CIOCOOIB 3aJaHHsI KOOPIAUHAT MOJIOKEHHS 00’ €KTa.

KoHTpoJibHi nuTaHHSA

1. Ilo Take cucrema KOOpAUHAT?

2. lllo Take nekapToBa cUCTEMa KOOPAWHAT?

3. HaBeniTe crmocoOu 3aaHHS KOOPAWHAT MOJIOKEHHS 00’€KTa Ha KPECIICHHI,
110 BUKopuctoBytoThest B AUtOCAD.

4, 3a3Haure 00J1aCcTh Pi3HUX CIO0CO01B 3amanHs koopauHat B AUtOCAD.

5. [osicHITh 0COOIMBICTh BUKOPUCTAHHS CLIOCO0Y a0COTIOTHUX KOOPUHAT.

6. [TosicHITh 0OCOOMBICTh BUKOPHUCTAHHSI CTIOCOOY BITHOCHUX KOOPIMHAT.

7. IlosicHITh OCOOTUBICTh BUKOPUCTAHHS CTIOCOOY MOJISIPHUX KOOPAUHAT.

8. IosicHITh 0COONHMBICTh BUKOPUCTAHHS 0€3110CEPETHHOTO BBEACHHS PO3MIpIB.

9. HaBenits BapianTu mooymosu Biapizka B AUtOCAD.

10. IlosicHiTh 0COONMBICTH TMOOYAOBH TPSMOKYTHHKA 3 BUKOPHUCTAHHSIM
Croco01B a0COIFOTHHUX Ta BITHOCHUX KOOPJIHUHAT.
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Yactuna 2. POBOUUM IMPOCTIP AUTOCAD
4. TIOYATOK POBOTH B AUTOCAD

HaByaibHOI0 METOIO0 PO3IiTy € 03HAHOMIICHHS CTYJCHTIB 3 OCHOBaMH POOOTH
B miporpami AutoCAD Ta o3HailomIieHH 3 iHTepdeiicoM.

VY pe3ynbTari BUBUEHHS JAHOTO PO3/iTY CTYICHTH IOBUHHI 3HAMU.

— 0COOJIMBOCTI 3aITyCKy MPOTPaAMU;

— KOMIIOHEHTH rojoBHoro BikHa AUutoCAD;

— 0co0JIMBOCTI BU3HAUEHHS (opM(paKTOpa KpECICHHS,

— BUKOPHUCTAHHS OJAMHUIIb BUMIDY.

4.1. 3anyck AutoCAD

[Tpu mepmomy 3amycky mporpamu AUtOCAD 2012 BimoOpaxkyeTbcsl MycTe
BIKHO KPECJEHHS, HaBKOJIO SIKOTO PO3MIIIEHI MEHIO Ta IMaHEeJl 1HCTPYMEHTIB, SK 1€
300paxkeHo Ha puc. 4.1. MoxnauBo, Ha MNEpPUIMI MOTJAJ BOHO 3JA€ThCS OYXKeE
CKJIAJHUM Ta TPOMI3JAKMM, aje HaclpaBll I1HTepdeic ayxke 3pydHHd Ta Mae
MOXJIMBOCTI JI0 aJanTallli miji KOHKpETHI 3aja4l KOpUCTyBayva.

Po6oue BikHO mporpamu AutoCAD 2012 moxe HaOyBaTH pPi3HOTO BUIIISATY
BIJIOBITHO 10 NOTpeOd KopucrtyBaya. [laHenml I1HCTpyYMEHTIB Ta MEHIO MOYXHa
JI0JlaBaTH, IPUXOBYBATH, CTBOPIOBATH BJIaCHI MaHeNl Ha BiIacHUU po3cyn. Pobouwmii
npoctip Moxke HaOyBatu uvotupu Burisiau: 2D kpecnenns, 3D monemtoBaHHS,
kiacnuHuit AutoCAD Ta po6ounii mpocTip 3 MOYATKOBUM HATAIITYBAHHSM.

Jlnst mepexoxy 0 HEOOXIAHOTO BUIJISAY pPOOOYOro BiKHA MPOTPAMH  CIIJT
ckopucratucs kHonkor Workspace Switching (Ilepemukanas po604oro mpocropy),
10 3HAXOJUTHCS B HWKHIA YaCTHHI BiKHA mporpaMu (Ha JaHiil KHOMII 3a3Ha4YeHa
Ha3Ba BUKOPUCTOBYBAHOI'O POOOYOIo MPOCTOPY), Ta 00paTH B CHUCKY, LIO 3’ SIBUBCH,
HEOOX1THUH BapiaHT.

Bikno nporpamu AutoCAD ckiagaeTbcst 3 JEKUIBKOX YAaCTUH, KOXKHA 3 SKUX
BUKOHY€ BHU3HA4eH1 (yHKIIIi: BBEICHHS KOMaHJ, BIAOOpaXeHHs HEOOX1JHOI Mia Jac
KpecaeHHs iHdopmarii Ta iH.

[{enTpanbHa 30Ha poOOYOro BiKHA MPOTPaMU HA3UBAETHCS TpaiuyHUM MOJIEM.
Y HbOMY BUKOHYIOTHCS BCl MOOY10BU. B rpadiunoMy mosi BKa3iBHUK MUII HaOyBae
BUTJISIY TIEPEXPECTs Ta BUKOHYE (PYHKITII, [0 BUKOPUCTOBYIOTHCS B MPOEKTYBaHHI:
npuB’sI3Ky 70 OO’€KTIB, 3aBAaHHS KOOPJAMHAT Ta HampsMKy. l[licis BuBeneHHS
BKa31BHUKA MHUIII 32 MEXK1 TpadiqHOTO MOl BiH HA0YBa€ 3BUYHOTO BUTIIAY.

VY BepxHiif 4acTUHI BIKHA 3HaXOAUTHCS TosioBHE MeHIO AUtOCAD, KOXKXHUY ITyHKT
SIKOTO BKJTIOYA€ FPyIy KOMaH/I, 110 MpYU3Ha4YeHa /U1l BAKOHAHHS [IEBHOTO KJIacy 3a/au:

— @ailn — y 11bOMY IIYHKT1 MEHIO 310paHi KoMaHaAu 71l poOOTH 3 (aitiaMu, 1o
JO3BOJISIIOTh BUKOHYBATH BIIKPUTTS Ta 30epexeHHs (ailyiiB, BUBEJEHHS Ha IPYK Ta
KOHBEPTYBaHHS B 1HINI (OopMaTu, IO3BOJISIIOTH TAaKOK BHUKOHYBATH EKCIOPT Ta
iMIopT, myOJikyBatu B Internet;
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Puc. 4.1. Bikno 3amycky nporpamu AutoCAD 2012

—IIpaBka — [03BOJIsiE BHMKOHYBAaTHM pelaryBaHHS poO0YOro MpocTOpy
crangaptaumu Merogamu OCWin, moBTOp Ta BiAMIHY Omeparliii, a TaKoX MOIIYK Ta
3aMiHy TEKCTY;

—Buxg — Tyr MoXHa BCTAaHOBJIOBAaTH pi3HI MapaMeTpu  BIIOOpaKeHHs
poboUoro mpOCTOpYy, NaHOpaMyBaHHs, BCTAHOBJICHHS TOYKH 30pYy, BHKOHYBaTH
aHIMaUIMHUA pyX, BCTAHOBIIIOBATH CTUJIl B1IOOPa)KEHHSA KPECIEHHS Ta 3MIHIOBATU
naHesl IHCTPYMEHTIB;

— BcraBka — KOMaHIM IHOTO MEHIO JO3BOJSIOTH POOMTH BCTaBKY PI3HUX
rpagiyHuX eneMeHTiB, Takux gk Onoku AutoCAD, pactpoBi 300paxeHHs, TOTOBI
kpecnerass AUtoCAD, 3D studios 300pakeHHs Ta aeski iHIn GpopMaTi 300paxeHsb;

— @opmMmaT — 3 IIbOTO0 MEHIO MOXHa OTPUMATH AOCTYII 10 YIPABIIHHS IIapamH,
KOJIbOPOM, TUIIaMH JIiHIM, BCTAHOBIIOBATH OJHMHHMIII BUMIPY Ta TPAHUIll KPECICHHS,
CTBOPIOBATH TEKCTOBI CTHJIL;

— CepBHC — y IIbOMY MYHKTI MEHIO MICTSTBCSI 3aCO0M KEepyBaHHS CHUCTEMOIO,
eKpaHOM KOpHCTyBaua, BKJIIOYAIOYN YCTAHOBKH MapaMeTpiB KPECIEHHS 1 MPUB'SI30K, a
TaKOX HaJallTyBaHHs poOOTH 3 KOPUCTYBALIBKOIO CUCTEMOIO KOOPIUHAT;

— PucyBaHHs — 3 1IbOTO TYHKTY MEHIO HAQJA€ThCA JOCTYN 10 KOMaHI
MaJTIOBaHHS 00’ €KTIB;

— Po3mipu — komaHaAM HaHECEHHS PO3MIPIB Ta YIPaBIiHHSA IMapaMeTpaMu
PO3MIpiB;
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— PenaryBanHss — y 1IbOMY NYHKTI MEHIO 3i0paHi KOMaHIM peaaryBaHHS
€JIEMEHTIB KPECJICHHS;

— [Tapamerpu3allis — KOMaHIA I[LOTO MEHIO TO3BOJISIFOTH BHUKOPHUCTOBYBATH
TeOMETPUYHI TIapaMeTpHU €JIEMEHTIB KPECJCHHS U1 BCTAHOBJICHHS 3aJIe)KHOCTEH
MIDXK ITapaMeTpaMH 00’ €KTIB,;

— BikHO — 103BOJIIE KepyBaTH BIJOOPAKEHHSM Ta PO3TAllyBaHHSIM BIKOH
AutoCAD, a Takox nepexoJioM MK BIAKpUTUMHU (paiiiaMu KpeclieHb.

4.2. CTBOpeHHS HOBOT'O KpecJIeHHSs

CtBoputu HOBUH (halim KpecieHHS BIANOBIIHO 3a3HauYCHOMY QopmMary Ta
OJIMHULISIM BUMIPY MOKJIMBO JIBOMA IIJISIXaMU: BUKOPUCTOBYIOUM MalCTEP CTBOPEHHS
KpecieHHs abo 3aCTOCOBYIOUM  CIEliaii3oBaHi KOMaHAM B  CTBOPEHOMY
HeopMaTroBaHoMmy (paiini KpecaeHHs.

[IIo6 npu CTBOpEHHI HOBOrO (aillly BHKOPUCTOBYBAaTH [1aJOTOBE BIKHO
MaiiCTpa CTBOPEHHSI HOBOTO KPECJEHHS, HEOOXI1HO HaJIaTh 3Ha4eHHs | CUCTEeMHIH
smiaHiE STARTUP. s mporo Tpeba BUKOHATH Taki Jii:

- YBECTH B KOMaHJHOMY psJIKy Ha3By 3MIHHOI Ta HAaTHCHYTH KjaBimry Enter
a0o mpoOiit; 3’ ssBUTHCs 3amuT: «Enter new value for STARTUP <0>:»;

- yBectu 1 Ta HaTuCHYTH KiaBimry Enter abo mpo6in.

VY TakoMy BUMNAAKy Ipu KoXHOMY 3amycky AutoCAD abo npu BUKOHaHHI
KOMaHJIi CTBOpeHHs HoBoro (aiiny File — New (®aitn — Hoswuit) Oyne 3’sBasiTucs
nianorose BikHO Create New Drawing (CTBOpeHHSI HOBOTO KPECJIEHHs), K IIOKa3aHO
Ha puc. 4.2.
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Puc. 4.2. [lianorose BikKHO “CTBOpEHHSI HOBOT'O KPECIEHHS

VY niamoroBomy BiKHI MOXKHa 0OpaTy CIIOCIO CTBOPEHHSI HOBOTO KPECIICHHS:
BIIKDUTH BXKE€ ICHYIOUE KpECJEHHS, CTBOPUTHU KPECJICHHS 3a JOTIOMOTOI0
HAWTIPOCTIMIOTO MAa0JI0HY, BUKOPUCTATH OJIMH 3 HABEJIEHUX MA0JIOHIB a00 CTBOPHUTH
00J1aCTh KPECJICHHSI 3a JIOTIOMOTOI0 MancTpa.

[Ipn BUKOpHCTaHHI MaiCTpa CTBOPCHHS HOBOTO KpECJEHHS IPOIOHYETHCS
CKOpHCTAaTHCS OUCTPOIO a0 AETAIBHOO MIITOTOBKOIO 00JIaCT1 KPECIECHHS.

[Ipy mBuUAKIA MTiArOTOBII Tpebda 3a3HAYUTH OJUHUII BHUMIPY Ta 00JacTh
KPECIJICHHS.
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[Ipn neranbHiM miArotoBil TpeOa BUKOHATH I'SITh KPOKIB, 110 HABEACHI Ha
puc. 4.3.
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Puc. 4.3. JliasioroBe BiKHO MaicTpa JETaIbHOTO CTBOPEHHSI HOBOTO KPECIICHHS:

a — BUOIp OJMHUIL BUMIPY; O — BUOIp THUITY BUKOPUCTOBYBAHUX KYTOBHX

OJIMHUIIb; B — BUOIp HAMPSIMKY JJIsI HYJIbOBOT'O KyTa; T — BUOIp HAMPSIMKY BIJIJIIKY
KYTIB; 1 — 3aBJaHHs po3Mipy o0acTi
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[Ile omHwM BapiaHTOM 3aBAaHHS TapaMETPiB KPECICHHS € 3aCTOCYBaHHS
koMmang UNITS (OAMHUIII) Ta LIMITS (KOPAOHH). Komu komanma UNITS
BUKJIMKaHA, Ha €KpaHi 3 SIBJISETHCS 11AJIOTOBE BIKHO, sIKe 300pakeHe Ha puc. 4.4.

[Ipn BuKOHAHHI KOMaHI{ € MOXJIMBICTh 3a3HAYMTH JIHIAHI # KyTOBI OJIMHUIII
KPECJICHHS Ta 1X TOYHICTh, a TAKOX OJMHUII ISl MacIITaly 1HIIUX €JIEMEHTIB, IO
BCTaBIIAIOTHCS y KPECIIEHHS, Ta 33J]aTH HAIIPSIMOK 1X BCTaBKH.

f-‘ ' EAvHMus yeprexa

MuHensnie Yrnosoie

FPopmaT Popmart

HAecatuunbie > AecaTuuHbie rpagycol ¥
TosHoCTS TowocTs

0.0000 > 0 ¥

Mo vacosod crpenxe

Macwab acrasxm

Emstatubl ANR NSMEHEHNR BCTIBNEHHLIX INEMEHTOS

.~

Munnumerpe:

OK Ormena Hanpaenenue... Cnpaska

Puc. 4.4. BikHO OAUMHUIIb KPECICHHS

Komu xomanga LIMITS BukivkaHa, y KOMaHIHOMY PSJIKY HEOOXIJIHO BBECTU
KOOPJIMHATH HHXKHBOTO JIIBOTO Ta BEPXHBOTO MPaBOr0 KYTIB KpeciaeHHsS (IPUKIIaja
4.1).

Hpuxaan aiii 4.1

Komanpma: limits

JIeBEIT HMWXHMM yToJsi miam [Bxi/oTwxi] <0.0000,0.0000>: 0,0
IpaBem BepxHuM yros <420.0000,297.0000>: 210,297

Posmipu dopmarti BcranosmooThest 32 [[OCTom 2.301-68 «Eaunas cuctema
KOHCTPYKTOPCKOW JOKyMeHTauuu. Gopmarb». JlaHui cTaHAApT TMOBHICTIO ONUCYE
BC1 PO3MIpPH, SIKI JOITYCKAE€ThCSI BUKOPUCTOBYBATH B IMPOEKTYBAHHI.

3a Buxiguuii Geperbes hopmar A0 3 posmipamu 1189x841 mm. Horo mioma
popiButoe 1 M2 IHm ¢opmarH, MO OTPMMAHI IUIAXOM JIiJEHHS HOro Ha JABi PiBHI
YaCTUHU TMapajielbHO MEHIINA CTOPOH1 BIAMOBITHOTO hopMaTy, O€pyThCs 32 OCHOBHI.
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[To3naueHHs Ta po3Mipu CTOPiH OCHOBHHX (hOpMaTiB MOBUHHI BIANOBIIaTH
HaBeaeHuM B Tadi. 4.1.

Tabmums 4.1
OcHoBHI (hopMaTH KpeciIeHb
[To3nauenus popmary Po3mipu cTopin ¢popmary, MM
A0 841x1189
Al 594x841
A2 420x594
A3 297x420
A4 210x297

BucHoBku

VY naHomMy po3Jiiil pO3TIsSHYTI Taki OCHOBHI MUTAHHS:
— BapiaHTH 3aIlyCKy MPOTPaMu;

— KOMIIOHEHTH roJIOBHOTO BikHa nporpamu AUtoCAD;
— JACTY nns BcraHoBieHHs (OpMaTiB KPECICHHS;

— BU3HAYEHHA (OpMaTy KpECIEHHS.

KonTpouabHi nuTAaHHSA

1.

Sxkuil  BUrIAI Mae€ BIKHO KPECJICHHS TIpU TEpIIOMY  3aIlyCKy

nporpaMmuAutoCAD?

2.
3.

©CoN O~

SIxuit BUTIA MOKe Ha0yBaTu pobounii mpoctip mporpamu AutoCAD?

Ak mepedTH 10 HEOOXIAHOTO BUTIJISAAY pPoOOYOTO BiKHA MpOTrpaMu
AutoCAD?

3 AKUX YaCTUH CKJIaAaeThcs BikHO iporpamu AUtOCAD?

SIka yacTuHa poOOYOro BiKHA MPOTpaMU HA3UBAETHCS TpadiuHUM TTOJIeM?
Sxuii BUrJIsi] BKa31BHUK MUIII MOXKe HaOyBaTu y rpadiyHOMY 101 ?
Ha3BiTe koMmoHeHTH rosioBHoro Bikua AUtoCAD.

[lepeniviTh MpU3HAYEHHS MTyHKTIB TOJIOBHOTO MEHIO.

Ha3BiTh crtiocoOM CTBOPEHHSI HOBOTO KPECICHHS.

10 SIk1 Bi1OMI OCHOBH1 ()OpMATH KpECIEHb?
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5. IHTEP®EMNC AUTOCAD

HaBuansHOIO METOIO0 PO3/IITy € O3HAHOMIIEHHS CTYICHTIB 3 iHTepdercom
nporpamu AutoCAD.

VY pe3ynbTari BUBUEHHS JAHOTO PO3/LUTY CTYACHTU IOBUHHI 3HAMU:

— 3 IKMX KOMIIOHEHTIB CKJIagaeThes rojiosue Bikuo AUutoCAD;

— MPU3HAYCHHS] KOMIIOHEHTIB PsIKA CTaHY;

— IPU3HAYCHHS MYHKTIB rojoBHOT0 MeHio AUtOCAD,;

— 3aCTOCYyBaHHS ekpaHHoro macimradyBanHs B AUtOCAD.

5.1. KomnonenTn rojiopaoro Bikua AutoCAD

['onmoBue BikHO mporpamu AUtOCAD ckmamaeThest 3 TEKITBKOX YaCTHH, KOJKHA
3 SIKUX BUKOHY€ MEBHI (DYHKIIIi: BBEJIEHHA KOMaHJ, BiIOOpakKeHHS HEOOX1MHOI Iijl
yac KpecieHHsi iHpopmalii Ta iHmi. Jleski IHCTpyYMEHTH B3a€MOJOINOBHIOIOTH Ta
HaBITh 3aMIIYIOTh OJUH OJIHOTO.

[Ticnst cTBOpeHHS 00JIACTI KpECHEHHS 3'SIBISIOTHCS KOMIIOHEHTH TOJIOBHOTO
ekpana AutoCAD, siki BimoOpaxaroThcsl 3a yMoBYaHHSIM. ['onoBHe BikHO AutoCAD
CKJIQJIA€ThCSl 3 JICKIJIBKOX YacTHH: 00JacTi MOOYJOBH KPECICHHS, BiKHAa KOMAaH]I,
psAllka CTaHy, MaHeJeH 1HCTPYMEHTIB, MaHeJIeH MEHIO, BKJIQJIOK MOJIEN M KpeCIeHHs
(muB. puc. 4.1).

5.2. O6sacTh NOOY/10BM KpecJIeHHSA

OO0usacTh KpecieHHs 3aiiMae BeNUKYy YacTUHy ekpana AutoCAD 1 ciyXuth aiis
B1I0OpakeHHs CTBOPIOBaHUX 00'ekTiB (puc. 4.1). V mipomy BikH1 mporpama AutoCAD
BIJI0OpaXka€ MOKAKYMK, 110 MO3HA4Ya€ MOTOYHY poOouy Touky. i manroBaHHS
00'ekTIB HEOOXITHO BKa3aTH KOOPAMHATH TOYOK (11 KOXKHOI 13 TOYOK IIe
koopauHaT X 12 Y).

Komu mnporpama AUtoCAD mnporionye BuOpaTH TOUYKYy, Kypcop HaOyBae
BUTJISIAY TIEPEXpecTs, a KOJIM HeoOXxigHo BuOpaT 00’ €KT Ha ekpaHi, (opma
MOKAXXYMKA 3MIHIOETHCS Ha HEBEITUKUIM YOTHPUKYTHUK BUOODY.

5.3. 'oji0BHE MeHI0

VY BepxHiil YacTHHI BiKHA MPOrpamMH pO3TalllOBaHA CTpiuKa 3 BKJIAJKAMH, Ha
SAKUX PO3MIIIEHI KHOMKK KoMmaH/ (auB. puc. 5.1). YV Bepcii 2012 poky BoHa 3aMIHIOE
IMYHKTH MEHIO, SIKl BAKOPHCTOBYBAJIUCH Y TIOTIEPEIHIX BEPCISIX POrpamMHu.

N ' DANQ. & &89 58 &a it v [b o .'4'--, =
/; [ ofe 20LB BERHIESE 39 - FAl 2 W o ot i . L A
; A V= . A / = -l
d Y] [j m (& i o= v HECOTsSeER KOOI SUR (ot y . ‘v"'“.‘.':';-zer-:(u v » [F = c—) ¥ [V -*
Opesw. ™ Mepesacy =~ WarocTpodast Boraeeny o eI Bramem
P - £ 2 00 N \ ¥ 2, A —— e s = i . [= . 1
O 7 4&B N VSR y o 7 T B= ocson v & ¢
PrcIeamg v PROMTIDORMNE v on v hsoTaum v BN v CaoieTed v 3 Ynoam e Biyden obwena H

Puc. 5.1. Crpiuka 3 BKJIaJIKaMu
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Crpiuka 15t 2D kpecneHHs Ma€ Taki BKJIAIKU:

1. Home (I'maBHas) — TyT 310paHi OCHOBHI 3aCO0H, 110 BUKOPHUCTOBYIOThCS
11 9ac poOOTH 3 KpeclieHHsAMHU. L1 Bki1ajika MICTUTh TaKl TPy KOMaH/I;

— Draw (PucoBanme) — [03BOJISIE CTBOpPIOBATH TpadiyHi TPUMITHBH,
HAHOCUTHU IITPUXYBaHHs, CTBOpIOBaTH o00JiacTi abo0 MOJUIiHII 13 3aMKHEHHX
€JICMEHTIB, PI3HOMaHITHI MacKyr04l 00’ €KTH Ta 1H.;

— Modify (PemaktupoBanue) — MICTHUTh I1HCTPYMEHTH [UII TaKOTO
NEPETBOPEHHS 00 €KTIB K MacIITabyBaHHS, MOJOBKEHHS, ITOBOPOT, BUPIBHIOBAHHS,
KOMIIOBAHHA, MEpEeMIllleHHs 1 T. 1H., a TaKOX A peAaryBaHHS INTPUXyBaHHS,
CILIaifHa Ta IHIINX 00’ €KTIB;

— Layers (Cnou) — n03BOJIsiE CTBOPIOBAaTH IIapU KPECJICHHS, a TaKOX
BUKOHYBAaTH J1i HaJ HUMH (MPUCBOIOBATH BIACTUBOCTI, KEPyBaTH BHJHUMICTIO Ta
MOKJIMBICTIO BHOCUTH 3MIHH, BUIUIATH Ta 1H.);

— Annotation (AHHOTAIIMN) — MICTUTh IHCTPYMEHTH JIJIsi CTBOPEHHS TEKCTY 1
Ta0JINIIb, & TAKOXK JIJI1 HAHECEHHS PO3MIpIB;

— Block (b110K) — MICTUTB IHCTPYMEHTH J1s POOOTH 3 OJIOKaMH (CTBOPEHHS,
HaJIaHHS BJACTUBOCTEH, BCTaBKA B KPECIEHHS, 10JJaBaHHs 0JI0KY aTpuOyTiB);

— Properties (CBoiicTBa) — 103BOJIsIE pearyBaTh BIaCTUBOCTI 00’ €KTIB
KPECJICHHS;

— Utilities (YTuautel) — MICTUTh 1HCTPYMEHTH BHUMIpPY, IIBHIKOTO
BUJIAJICHHS Ta MiIPaxyHKY;

— Clipboard (bydep ooMmeHa) — 1ae MOXIIMBICTD MpaIfOBaTH ¢ Oyhepom
oOMiHy (KOIiIOBaTH, BUPI3aTH, BCTABJISITH (PParMeHTH 1 T. 1.).

2. Insert (BcraBka) — MICTHTh 1HCTPYMEHTHU IJIsl poOOTH 3 OJIOKaMu Ta

3B’si3kamu. Ha BKJIaj1i po3MmiiieHi Taki Tpymnu KOMaHI:

— Reference (Cssi3u) — 3 i JOITOMOTO¥0 3A1HCHIOETHCS] KEPYBaHHS 3B’ I3KAMH;

— Block (bnok) — nmpu3HaveHa Js CTBOPEHHS i BCTAaBKU Ta pelaryBaHHS
0JI0KiB;

— Attributes (ATpuOyTbl) — 103BOJIsIE CTBOPIOBATH Ta PeAaryBaTH aTpuOyTH
00’ €KTIB, 1110 3HAXOAATHCSA B OJI0KaX;

— Import (MUmmopT) — BUKOPUCTOBYETHCA I IMIOPTY (aililiB 1HITUX
dbopmaTiB 10 KpeCIeHHS;

— Data (/lanHbie) — MICTUTH THCTPYMEHTH JUIsl pOoOOTH 3 OOHOBIIOBAHUMU
nosimMu, 06’ ektamu OLE, rinepriocunanHsaMu Ta iHITUMU 00’ €KTaMH,

— Linking & Extraction (Css3piBaHHe W pacmakOBKa) — MICTUTh KOMaHIH
JJ1s1 pOOOTH 13 3B’ A3KaMU;

— Content (Coumepxumoe) — 103BoJiste BiakpuTh naiiTpy «DesignCenter
(LlenTp ympaienusi)», 3a JOTIOMOTOIO SIKOT 3pYyYHO MPAIIOBATH 3 TPOCKTOM.

KpiMm 1poro, y gaHiid rpymni po3TaiioBaHUil psiIOK MOILIYKY, BAKOPUCTOBYIOUU

AKAA MOXXHA IIIyKaTH TOTOBI €JIEMEHTH JW3aiiHy, I0 3HAaXOISAThCS Ha CalTi
http://seek.autodesk.com.
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3. Annotate (AnHHOTaums) — TyT 310paHi I1HCTPYMEHTH MJii CTBOPEHHS
TEKCTOBUX HAIMCIB y IOKYMEHTI. Ha 11i#f BKiaA1i po3TaioBaHi Taki Tpynyd KOMaH/I:

— Text (TEKCT) — MICTUTH IHCTPYMEHTH 11 pOOOTH 3 TEKCTOM (CTBOPEHHS Ta
penaryBaHHsI TEKCTOBOTO CTUJIIO, pO3Mipy HIpU(dTy Ta iH.);

— Dimensions (Pa3mepsr) — mpu3HadeHa JUIst PO3MIIICHHS pO3MIpiB;

— Leaders (CHockm) — 103BOJISIE CTBOPIOBATH 1 peIaryBaT BUHOCKHU;

— Tables (Tabmurer) —1ommomMorae CTBOPIOBATH TAOJIHIII,

— Markup (Beiaenenue) — MICTUTh 1HCTPYMEHTH ISl CTBOPEHHSI 00JIacTei
BUIJICHHS,

— Annotation Scaling (MacmTabupoBanue aHHOTAIMOHHBIX OOBEKTOB) —
BUKOPUCTOBYEThCS 11 3MIHEHHS  MacimiTaly — aHHOTaliHUX 00 €KTiB.
Andorariiinumu B AUtOCAD Ha3uBaroTh PI3HOMaAHITHI TOSICHIOBaJIbHI O0’€KTH —
pO3MipH, BUHOCKH, TEKCT Ta 1H.

4. Parametric  (ITapamerpuueckue) —  MICTUTh  IHCTPYMEHTH  JUIS
MapaMeTPUYHOTO KPECJICHHs, IO J03BOJIIE TPAIIOBATH 3 TEOMETPUYHHMH Ta
pO3MIpHUMHU OOMEX)EHHAMH. [Ipy BUKOpHCTaHHI LHUX OOMEXEHb CHiBBIAHOLIEHHS
MK 00’€KTaMH 3ajIMIIAIOThCS, HaBITh SKIIO caMl OO0 €KTH 3MIHIOIOTHCS. BKiamka
MICTUTD TaKl TPYNH KOMaHI:

— Geometric  (I'eomeTpuueckne) — mpu3HavyeHa JIs  pobOTH 3
TCOMETPUYHUMHU 0OMEKCHHSIMH,

— Dimensional (Pa3smepHble) — J103BOJIS€E BUKOPUCTOBYBAaTH PO3MipHI
OOMEIKCHHS;

— Manage (YmpaBneHue) — 1a€ MOXJIMBICTh HAJIAIITOBYBaTH OOMEKEHHS
(BUOanaTH, 3a/1aBaTH 1M’ Ta YUCIIOBE 3HAUYEHHS, (DOPMYJIU Ta 1HILE).

5. View (OrtoOpaxkeHne) — 103BOJISIE HATIAIITOBYBATH BiTOOpakeHHsT 00’ €KTIB
Ha ekpaHl. ['pynu komaH, aKi IpUCYTHI Ha HiM:
— Navigate (HaBuramms) — MicTUTh IHCTPYMEHTH Ui HaBiramii 1o
JOKYMEHTY: MPOKPYTKY, 30UTbLIEHHS Ta 3MEHILIEHHA MacIITaly Ta iH.;
— Views (Buzpl) — 103BoJIsse 00MpaTH 3pYYHUN y JaHUK Yac BHIJIS[
BiJI0OpaXkeHHs 00’ €KTa; MKTOrpamMu BioOpakaroTh MpU3HAYEHHS KOKHOI KOMaH]IH;

- Coordinates (KoopauHaTel) — Jga€ MOMJIHMBICT, HaJaTH HEOOXIIHY
CUCTEMY KOOPJMHAT;

— Viewports (BumoBble 5KpaHbl) — HaJa€ MOXJIHMBICTb CTBOPIOBATH Ta
penaryBaty IJIaBaroul eKpaHH MONepeHbOro Meperisiay;

— Palettes (ITamuTpel) — IIBUAKKAN AOCTYH JO PI3HOMAHITHUX MAJITP,
JIO3BOJIIE KEPYBAaTH BJIACTUBOCTAMH OO0’€KTIB, 3B’sA3KaMU C IHIIUMHU aiiaMu
KpecJeHb 1 MO3HAYKaMH, L0 JOJAIOThCS J10 JIOKYMEHTA; JOMOMOTae BUKOHYBaTH
p13H1 OOUYMCIEHHS, MyOIIKyBaTH MIIIMBKYA JOKYMEHTIB, TPyl 200 OKpEMHX JIUCTIB Ta
1H.;

—Windows (OkHa) — MICTUTh KOMAaH]IH, III0 BHKOPHCTOBYIOTHCS ITiJ Yac
poboTH 3 AeKIIbKOMa KPECICHHSIMU; 3a AOMOMOIOIO i€l TPYNH MOXHA PO3MIILLyBaTH
BIKHA JOKyMEHTIB y po0Oouiii 00JacTi MPOrpaMu, a TaKoXkK (PiKCyBaTH iX MOJOKEHHS.
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6. Manage (YnopaBiaeHue) — MICTUTh IHCTPYMEHTH [JIi 3MIHH PI3HUX
HaJalTyBaHb MpOrpamMu, aganTaiii iHTepdercy ma0aaTtky (poOdodoro MmpocTopy,
MaHesied 1HCTPYMEHTIB, MEHIO 1 CIIOJy4eHb KJIABIII) JJIs BUPIMICHHS KOHKPETHHX
3aBAaHb. Ha il Bkiaii Takox nepedyBae rpyna KOMaH Il poOOTH 3 MaKpoCcamH,
CTBOPIOBAaHMMHM Ha MOBI1 IiporpaMmyBanHs VBA.

7. Output (BpIBOJ) — MICTUTH IHCTPYMEHTH I 3MIHU PI3HUX HAJAIITyBaHb
porpamu, TyT 310paHi TPy KOMaH]I JjIs HATAIMITYBAaHHS IMTapaMeTpPiB MOMEPETHHOTO
Meperiisaay TOKyMEHTa Tepen IpPyKOM, BHBEACHHS MHOro Ha JpyK, myOmikamii B
[HTEpHETI TA EKCTIOPTY.

8. Express Tools (JlomoaHUTENbHBIE HHCTPYMEHTBI) — MICTUTh JOJATKOBI
IHCTPYMEHTHU PI3HUX KaTETOpiH, K1 MPOCTI y BUKOPUCTAHHI 1 OXOIUTIOIOTH IMUPOKUMA
niama3oH ¢yHkmii nporpamu AUtoCAD, BKIIOYalOud KpecleHHs, BUJAUICHHS Ta
3MIHY 00'€KTiB.

[Tpu BuOOp1 neBHUX 00'€KTIB HA PAAKY MOXKYTh 3'IBIIATUCS TOAATKOBI BKJIAJAKU
U1t poOOTH 3 HUMH. Hanpwukiianm, Ko BU BCTaBUTE B IOKYMEHT TAOJHINO, HA PAIKY
3'asBUThCS BKiaaka Text Editor (Pemaktop Tekcrty) 3 IHCTpyMEHTaMH  JUIS
penaryBaHHs TEKCTY, 110 BBOJUTHCS B TAOIHIIIO.

5.4. BikHo KOMaHJ

VYei rpadiuni noOyaoBu B AUtOCAD BHKOHYIOTHCS 3a JOTIOMOTOIO PI3HUX
koMaHa. Hampuknan, st moOyJoBM BiJpi3Ka BHUKJIMKAE€TbCA KOMaHaa ,Line
(OTpe3ok)”, a mMoTIM 3a3HAYAIOTHCS TOYATKOBA 1 KIHIIEBA TOYKHM Bijpizka. Jlis
BUJIAJICHHST TMOOY/NOBaHUX O00'€KTIB yBOAUTHCS KomaHna ,Erase (Creperb)” i
BKa3yIOTbCS 00'€KTH, 110 BUIATSIOTHCA.

B AutoCAD icHyioTh pi3HI crocoOu BUKIHWKY KOMaHJ: 3 KJaBlaTypu B
KOMaHJIHOMY pPSJIKy, €KpPaHHOTO MEHI0, 3 TOJIOBHOTO Ta IHIIMX MEHIO, IO
pO3ropTaroThcs, 3 TMaHedl IHCTPYMEHTIB, 3a JOMOMOTOI0 BKa3iBHOTO MPUCTPOIO
JUTiTai3epa, 3 KOHTEKCTHOTO MEHIO.

BikHo kKoMaH[ (pucC. 5.2) 3HAXOAUTHCA B HUXKHIA YaCTUHI 00JACTI KPECIEHHS 1
MICTUTh PSJIOK, BHUKOPHCTOBYBAHHMM JUIsi BBEICHHS KOMaH] KOPHCTYyBadeM.

KoMaHHUI pSIIOK TAaKOXK CIY>KUTh [ BUBOJY 3aMMTIB 1 MOBIAOMJIEHb MPOrpaMu
AUtoCAD.

‘ ‘ME!E’ Nwer! [ Nuerd /

Komauga: new

Komanma: 3agaire npoTuBononoxmny yroa wme [Junua/PHu-yron/CHe-yron]: ' limits
Hepephoe onpeneneHie paMey.

JananTe NPOTHBONONOXHMK yron mau [Juuua/PMr-yron/CHu-yron) : 3ananrme
NpoOTHBONOAOKEEY yron uny [Axuua/PHs-yron/CHu-yron] :

Komanga: ' units

Komanga: LINEARBRIGHTNESS

HoBoe sHauenue LINEARERIGHTNESS <0>:

Puc. 5.2. BikHo xomaug
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Po3mipu BikHa KOMaH]I MOKHA 3MIHUTH, MIJBIBIIN Kypcop J0 BEPXHBOI MEXKI
BIKHA 1 MMEPETATHYBIIM HOro. MoKJIMBE 301IbIITIEHHS KUJTBKOCTI OJTHOYACHO BUBEJCHUX
€JIEMEHTIB CIUCKY BUKOHAHUX KOMaH]I.

[Tpu BUKIMKY KOMaHIM 3 KJIaBiaTypH iM's KOMaHAU BBOJAUTHCSA B KOMaHIHOMY
psaAKy. BUKIMK KOMaHAM 3aKiHUYEThCS HATMCKAaHHSAM TpoOuTy uyM kimasimi Enter.
[lepen BBeIEHHAM KOMaHAM NEpeKoHaiiTecs, mo nporpama AutoCAD 3HaxoauThecs B
PEXKMMI OUiKYBaHHS BBEICHHS KOMaH/IH.

[lin yac ouikyBaHHS BBEACHHS KOMaHAM B KOMAaHJIHOMY PSAKY MPUCYTHS
miakaska Komanoa: .

Axmo i€l miaKa3KM HEMae, TO BUKOHAHHS TMONEPEAHbOI KOMAaHIM HE
3aKiHueHo. [Is ckacyBaHHS BMKOHAaHHSI MOIMEpPEIHLOI KOMaHAM Tpebda HATHUCHYTHU
KJaBinny ESc.

5.5. Psajgok crany

[Ticns 3aBanTaskeHHst AutoCAD B HIKHIM 4aCTHHI €KpaHa BUBOJUTHCS PSIIOK
CTaHy, y SKOMY BiIOMTI MOTOYHI HACTPOIOBAaHHSA W 1HCTPYMEHTH, IO JI03BOJISIOTH
KepyBaTu pizHuMu pexkumamu AutoCAD.

JI71st 3M1HU pEKMMIB BUKOPUCTOBYIOThCSI KHOTIKH psijika ctany (puc. 5.3). [lpu
MiJBEICHHI Kypcopy A0 Oy/b-sSKOi 3 KHOIMOK psiiKa CTaHy Ta BUKJIMKY KOHTEKCTHOTO
MEHIO MOYKHA BUKJIUKATH HACTPOIOBAHHS JIJISl IIUX PEKUMIB.

Puc. 5.3. Psapok crany

KHormku psjika cTany BiIOBIJAIOTh 3a TaKi MapaMeTpu:

— BIIOOpaXEHHS KOOpAMHAT — 1100 3MIHMTH PEXUM  BiJOOpaKeHHS
KOOPJIMHAT KYpPCOpPY, MOKHa BHUKOPHCTOBYBATH TakKOX KiaBimy F6; mpu
BKJIFOYEHOMY CTaHi BI1JIOOpaK€HHS KOOPAMHAT, IO BIAMNOBIAAIOTH MOJOKEHHIO
Kypcopy, 3MIHIOIOTbCS JHHAMIYHO, Tpu I1boMy cuctemHa 3miHHa COORDS
nopiBHioe 1 aGo 2 (and TONSPHUX KOOPJWHAT), SIKIIO PEXUM BiIOOpa)KEHHS
BUMKHYTHI, TO B PAIKY CTaHy BiJOOpa)kalOThbCsl CTaTHYHI KOOPAMHATH (CHUCTEMHA
sminHa COORDS nopiBaioe 0), ToOTO KOOpAWHATH BiJOOPaKArOTHCA TIIBKUA TIPH
3a3Ha4YeHl TOYKH;

— kHonka  “IIIAT™”  psaka crany (¢dyHKmioHasbHa — KiaBima — F9)
BUKOPHUCTOBYETHCS TSI BMUKAHHSI 1 BAMUKAHHS KPOKOBOI CITKH TIEPEMIIIICHHS KypCopYy;

— kHonka “CETKA” (dynkuionanpHa knaBima F7) 3acTocoByeThest Uist
BMHKaAHHS 1 BAMUKAHHS JOIIOMIKHOI CITKH;

— kHonka “OPTO” (dbynkmionansHa kinaBima F8) ciykuTh ajis BMUKaHHS 1
BUMHKAHHS OPTOTOHAJIBHOTO peXuMy (TOOTO MaJFOBaHHS BiIOYBAETHCS TUIBKU T
IPSIMUM KyTOM);

— kHonka “TIOJISIP” psaka crany (¢yHKmioHanbHa kiasima F10)
BUKOPUCTOBYETHCS 11 BMUKAHHS 1 BUMHUKAHHS BIJICTEKYBaHHS MOJSPHOCTI, TOOTO
BIICTEXXYIOThCS BUIAJKH, KOJIM TOOYI0Ba MPUMITHBY 30Ira€ThCsl 3 BEPTUKAILIIO a00
TOPU30HTAJIIIO;
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— kHonka “TIPUBA3KA” BMmukae pexuM O0O0'€KTHOI TIPUB’SI3KU (IS
NIEpEMUKaHHS PSKUMY O00'€KTHOI TPUB'SI3KM BUKOPHUCTOBYETHCS TAaKOXK (DYHKITIOHATHHA
knasima F3); To0To 06’ exkTHA TpWB’s3Ka — 116 BUCOKOTOYHA TIPUB’SI3Ka CTBOPIOBAHOTO
rpadiuynoro o6’ekta (mpocToro adbo CKIagHOTO) abo TakKoro, IO PEAaryeTbes, 10
XapaKTEepHUX TOYOK 00’€KTa, IO BXKE iCHYE; ImepeBara 00’ €KTHOI MPUB’I3KH — HEMAe
HEOOX1THOCT1 BBOJIUTH TOYHE MOJIOYKEHHS CEPETHBOI TOUKH BIJPI3Ka, I TOTO 1100 YKa3aTH,
HAIPUKJIAJI, TOYKY B HOTO Cepe/TiHi; MpY BUKOPUCTaHHI mapameTpa ,,CeperuHa’ 00’ €KTHOT
NPUB’SI3KH JOCTaTHBO MIBECTH Kypcop 10 00’ €KTa, MCIS YOTo BiI0OPa3UThCs MapKep, 110
T03HaYae cepeuHy Biapiska (puc. 5.4);

Puc. 5.4. Jlemonctpauis pexumy “TIPUBA3KA”

— xHonka “OTC-OBBEKT” BMuHKae 1 BUMHUKAE PEXUM 00'€KTHOrO
BIJICTeXKEHHS; 1ell pexxum mnoaiOnuii o pexumy “IIPUBA3KA”, ane B manomy
BUTIAJIKY XapaKTEePHI TOYKU 00’ €KTa JIUIIE BICTEKYIOThCS (puc. 5.5);

Puc. 5.5. Jlemoncrparis pexumy “OTC-OBBEKT”

— kHomnka “BEC” BUKOpHCTOBYETBHCS AJisI TOrO, MO0 BMHUKATH 1 BUMHUKATH
B1I00pakeHHs peaabHO1 TOBIIMHU JI1HIM;

— 1pu poOOTI B MPOCTOPi Mojeinl (IIpU CTBOPIOBaHHI rpadiuHOro 00’€KTa) B
pAOKYy cTaHy BigoOpaxaeTbcsi HaTUcHyTa KHomka “MOJIEJIB”, a mpu poboti B
npoctopi apkyma (momnepenHii neperisg) kHomnka “MOJEJIB”  3amiHseThes
kHomnkoro “JINCT”.
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5.6. Expanne macmitadyBanns B AUtoCAD
Expanne macmtaOyBaHHSI BUKOHY€ETHCS KOMaHAOIO ,,Z0oom (3yMMUpOBaHue)” .
Komanna ,,Zoom (3ymMmMupoBanue)” 103BOJIsI€ 30UTbITYBAaTH 00 3MEHITYBATH
300pakeHHsI BU3HA4YEHO1 00JacTi ekpaHa, HE 3MIHIOIYM IPH IbOMY TIHCHHUX
pPO3MIpiB eIeMEeHTIB KpeciaeHHs. [0 KOMaHAu MOKHA MOPIBHATH 3 00'€KTHBOM
kamepu. [Ipu HaOmDKEeHHI 300pakKeHHS MOKHA PO3IJISHYTH HOro JpiOHI AeTami, y
TOM Yac SK MPU BUAAJICHHI MPOTJISAA€THCS BIAHOCHO BEJIMKA YacTHHA 300pakeHHH.
Komanna ,,Zoom (3ymmupoBaHue)” MOKE MPAILIOBATH B MPO30POMY PEXKUMI,
TOOTO MiJ YaCc BUKOHAHHSA 1HIINX KOMaH]I.
BinoGpaskeHHs iHCTpYMEHTIB ,,Zoom (3yMMHUpPOBaHKE)” MOKHA BUKJIUKATU
IIJISXaMU, HaBeJIEeHUMH B Ta0iI. 5.1.

Tabmnis 5.1
Bapiantu BUKIMKY KOMaHaH ,,Zoom (3yMMupoOBaHue)”
Komanpga Bua BUKIUKy [Topsinox BUKOHAHHS
»Zoom [MTanens iHcTpyMeHTiB | Hactpoiika 2 3ymmupoBaHie
(BymmupoBanue)” | MeHto Bun = 3ymmupoBaHue
Komanna 3yMMUPOBaHHE

OTxe, 10 1i€i KOMaHIU MOXKHA 3BEPHYTHCS 3 TMaHeli iIHCTpyMeHTiB (puc. 5.6),
KOHTEKCTHOT'O Ta FOJIOBHOTO MEHIO (puc. 5.7).

v\ E‘ Vo fl + [
‘q %q "atq T q Q ‘
Puc. 5.6. [Tanens iHCTpYMEHTIB ,,Zoom (3yMMHupOBaHue)”

LLQaMeTpn KOMaH/IH ,,Zoom (3ymmMupoBanue)”

Q

Jiist 3011bIIeHHS 300paskeHHsI TpeOa Bil TOYKU HA €KpaHi MePeMICTUTH Kypcop

3HHU3Y Haropy, YTPUMYIOUM HATUCHYTOIO JIIBY KHONKY Muii. J{ns 3MeHIIeHHs

300paxKxeHHsI MOTPIOHO MEPEMICTUTH KYpCOp 3BEpXY BHHU3, YTPUMYIOUM HATHUCHYTOIO

7By KHOMIKY Muitii. [Tpu mepemimeHHi Kypcopy Bija IIEHTpa eKpaHa 10 HOro BEpXHbOI
TOYKH 300paxkeHHs 30utbTyeThest Ha 100 % (aBopas3oBe 301IbIICHHS).

[Ipu mepemimieHHi Kypcopy BIiJ IIEHTpa €KpaHa 10 HOTO HWKHBOI TOYKH
300paxeHHs 3MeHIyerbes Ha 100 %.

”3yMMUPOBAaHHE B PEAIbBHOM BPEMEHU
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Puc. 5.7. Buknuk komanau ,,Zoom (3yMMUpOBaHuE)” 3 TOJIOBHOTO MEHIO

[Tin yac IHTEPaKTUBHOTO MAacIITa0yBaHHS Ha Kypcopl 300paKyOThbCsl 3HAUKHU
mwioc (+) 1 minyce (-) (3Hak "mmoc" — 30LIbIIEHHS MaciiTaldy, 3HaK "MiHyc'—
3MEHILEHHS ). SIKII0 OTprMaHO HalOLIbIIe (200 HailMeHIIe) 300pakeHHs 00'eKTa, siKe
HE MO>KHa 301IbIHMTH (200 3MEHIIIUTH), TO BIAMOBIIHUM 3HAUYOK HE B1AOOpaKa€ThCs.
Jlyist 3aBepIiieHHs: KOMaHIu Tpeba HaTUCHYTH KiaBimry Enter a6o Esc.

DQ ,,Bce”

[Tpu BubGOpPi1 mapametpa ,,Bce” Ha eKkpaH BUBOAMTHCS 00JIaCTh 300pa’KCHHS,
3yYMOBJIEHA TPAHUIISIMU KpecleHHA. SAKIo 00'€eKTH 3HaXOASITHCS 3a IIUMU MEKaMU, TO
BOHU BITUCYIOTHCS B IOTOYHHM €KPaH.

L2 L]
,» 110 ieHTpy”

[TapameTp ,JIlo wnenTpy” mno3Bojsie mOOyayBaTH HOBE 300pakeHHS 13
3a3HAYCHHSAM BHCOTH 1 MiCld pO3TAllyBaHHS WOTrO IIEHTPAJIbHOI TOYKH Ha
MIOTIEPETHOMY BHUJOBOMY €KpaHi. SIKIIo 3aMicTh 3a3HaueHHS LEHTPATbHOI TOYKH
HaTUCHYTH Enter, TO MoJI0’KEHHS LIEHTpa HE 3MIHUTHCS. 3aMICTh MO3HAYEHHSI BUCOTHU
HOBOTO 300pak€HHA MOXHA BBECTU 3 KJaBlaTypu Koe(ilieHT 30UIbIIeHHS. SKIIo
3aMiCTh BBEJICHHS BUCOTH HATHCHYTH KiaBimry Enter, po3mip ekpaHa He 3MIHUTHCS.
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Jlns 3aBnaHHs KoedilieHTa 30UIBbIICHHS Y BIAHOCHUX OJMHUIIAX IICIS 4Yucia
MMOBMHHA BUIUIMBATH JIaTUHCHKa OykBa X. [Ipu 1isomMy mMacimTaOyBaHHS BUKOHYETHCS
BiJIHOCHO ITOTOYHOT'O BHJIOBOTO CKpaHa.

E'Q ,,Macmtad”
KoedimieHT 3011bIlIeHHS 300pa)K€HHsS] BU3HAYAETHCS TaKMM YHHOM, 100 yCi
noOy0BaH1 Ha KpPecJIeHHI 00'€KTH TOTPANUIN B HOBE 300pakeHHs ekpaHa. O0nacTh,
He 3aiiMaHa 00'eKkTamMH, y HOBOMY 300pakeHHI €KpaHa BIATHHAETHCS.

L |

*Q ,,J lnHaMuKa”

Buxopucranns napametpy ,,JluHamuka” 103BOJIAE€ 3a7aBaTH TOJIOKEHHS 1
PO3MIpH paMKH, IO BIUCYIOThCA B rpadiunuii expas. [Ipu BBeaeHH1 nmapamerpa ,,/1”
Ha €KpaHl1 3'SBISIOTECA TPU PAMKHU.

CuHsl MyHKTUpHA paMKa IMO3HA4Ya€ MEX1 BChOTO KPECJICHHS. 3eJeHa — MEXIi
BHUJIOBOTO €KpaHa, 110 OyJIM BCTAaHOBJICHI Niepes BUKIMKOM KoMmaHau. [lepemimnryBana
MUIICI0 JMHAMIYHA paMKa Io3HaueHa B IeHTpi 3HaukoMm X. IlepBicHuil po3mip
JUHAMIYHOT paMKH TaKUW CaMUM, SIK 1 B 3€JICHOT PaMKH.

[Ipu nepemiiieHH1 MUIII JUHAMIYHA paMKa MEPEMIIIAEThCs M0 KPECICHHIO, HE
3MIHIOIOUM CBOiX po3MipiB. [licig Kiika J11BOIO KHOMKOIO MHUIII 3 MPaBOro Kparo
JTUHAMIYHOT paMKH 3'SBISIEThCS CcTpiika. [Ipu 1boMy mepemilleHHs MUII JT03BOJIsiE
3MIHUTH TIOJIOKEHHSI TPaBOi, BEPXHBOI 1 HIKHBOI MEX pPaMKH TPH HE3MIHHOMY
MoJIOKEHH] J1iBoi Mexi. [Ipyn moBTOpHOMY KIIIKY JIIBOKO KHOMKOIO MHIII (PIKCYIOThCS
BCTAHOBJIEHI MEX1 Ta PaMKH, 1 3HOBY 3'SBJII€ETbCS MOXJIMBICTh MEPEMIIIATH PaAMKy
0e3 3MiHH ii po3MipiB. /{151 3aBepIleHHs] BAKOHAHHS KOMaHIU HEOOX1HO HATUCHYTHU
MpaBy KHOMKY MUl abo kiasimry Enter. 3a3HaueHi Ha MOMEHT 3aBepIIEHHS KOMaHI!
MEX1 pAMKH BIIUCYIOThCS B MEXI1 rpa1yHOrO eKpaHa.

@
»LIpenbLaynmn”

IIpr pobGoTi 31 CKIAIHUM KPECICHHSM JIOBOJIUTHCS 301IbITYBATH JESKI
SJIEMEHTH KPECIEHHS I IXHBOTO peAaryBaHHs. JJis TOBEpHEHHS 10 MOMEPEIHHOTO
BUJIOBOTO €KpaHa (IMiCIis 3aBEpPIICHHS peIaryBaHHS) BUKOPUCTOBYETHCS IMapamMerp
koMmangu ZOOM | Ilpenpiaynuii”. IlapameTrp m03BOJISIE TOBEPHYTHUCS 10 MEXK
eKpaHa, 0 Oy W BCTAHOBJIEHI Tepea MacimTadyBaHHSM 300pakeHHs. BHeceHi B
KPECJCHHS 3MiHHM TaKOK MEPEHOCITRLCS Ha TMOIepeaHe 300pakKeHHS eKpaHa.

Ei ,,Pamka”

[Tapametp ,,Pamka” 3acToCOByeTbCS 4acTille, HK 1HII MapaMeTpu KOMaHAH
»ZO0OM”, 1 no3BOJIg€ 3agaTd MeEXi HOBOTO 300paKCHHS, 3a3HAYMBINM JIBI
JlarOHAJILHO PO3TAIIOBAH1 BEPITUHU MPSIMOKYTHOI PAMKH.
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[lenTp paMKu cTae IEHTPOM €KpaHa, a 11 MeXl BIUCYIOTHCS B MEXiI HOBOTO
300pakeHHs eKkpaHa. BepiimHu npsMOKyTHHKA MOXHA 3aJlaTy 3 KiaBiaTypu abo 3a
JTOTIOMOTOFO MHIIII.

ENn

X

»| PAHUIIBI”
[TapameTp ,I'paHuiipl” 3acTOCOBYETbCS JUISl  BigOOpa)K€HHS BHUKOHAHOIO
KpPECJICHHS B MeKax 300pakeHHs ekpaHa. KomaHay Mo)kHa TakoX BUKOHATH JIBIYi,
HATUCHYBIIM CEPEIHIO KIJIABINTY MUIII (KOJIECO TPOKPYIyBaHHS).

BucHoBku

VY nanomy po3nuii po3riIsiHYTI Taki OCHOBHI TUTAHHS:

— KOMIIOHEHTH rojosHoro BikaHa AutoCAD;

— MPU3HAYCHHS MMyHKTIB ToioBHOTO MeHio AUtOCAD,;

— BUKOPHUCTaHHS KOMITOHEHTIB psiaka ctany AUtoCAD;

— 3aCTOCYBaHHs ekpaHHoro maciradyBanus B AUtOCAD.

KoHTpoJsbHI NMTAHHSA
1. Ha3BiTh kOMIOHEHTH TOJ0BHOTO BikHa AutoCAD, 1110 Bi100pakatoThCs 3a
YMOBUYAHHSIM.
[I{o po3TamoByeThCs Ha CTpidIll 3 BKIagkamu BikHa AUtOCAD?
SIki BkIagku mMae ctpiuka 1ist 2D kpecneHHs?
[epenivits ciocoOu BukauKy komang y AutoCAD.
Jle 3HaxomuThes BikHO kKomaH y AUtoCAD?
o BimoOpaxaeTbes y BikHi cTany nporpamu AUtoCAD?
SIki BimoMi KHOTIKM psiika ctany mporpamu AUutoCAD?
Ha3BiTh MapaMeTpu KOMAH/TH EKPAHHOTO MaciTabyBaHHS.
.Y yomy pi3HUL MK MaclITaOyBaHHSM Ta €KpaHHUM MacluTaOyBaHHSAM?
10 Ha3zsith BimMiHHOCTI TapameTpiB ,,Bce” Ta ,,I paruier’”’ komanau ,,ZOOM™.

©oo~NOORWN
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Yacruna 3. OCOBJIMBOCTI POBOTH 3 AUTOCAD
6. MIOBYJOBA OB’€EKTIB B AUTOCAD

Hasuanvnoro MeTor0 po3auly € O3HAMOMIICHHS CTYACHTIB 3 KOMAaHIIaMH
AUtoCAD nst moOy10BH Ta pearyBaHHs 00’ €KTIB KpeCIeHHS.

VY pe3ynbTari BUBUEHHS JAHOTO PO3/UTY CTYACHTU IOBUHHI 3HAMU:

— SIKMM YMHOM 3a0€e3MeYUTH TOUHICTh TpadiyHuX MoOyI0B;

— BUKOPHUCTAHHS IIAPiB Y KPECICHHSX;

— BUKOPHUCTAHHS TEKCTY B KPECICHHSX;

— BUKOPUCTAHHS aTpuOyTiB Ta OJIOKIB Y KPECIECHHSX;

— KOMaHJ¥ MOOYyJ0BH rpadiuHUX MPUMITHBIB;

— KOMaHJIU peflaryBaHHs KpecIeHHS.

6.1. O6'ekTHa NPUB'A3Ka KOOPIAMHAT

TouHicTh rpagiyHuX NOOYA0B Ha KPECIEHH] — OJIHE 3 TOJIOBHUX HOT0 SKOCTEH.
Jlns 3a0e3nedeHHst BUCOKOI TOYHOCTI oOynoB y nporpami AutoCAD nependadeHo
O0araro moxnuBoctei. Ile aOcomroTHI i BIIHOCHI, JE€KapTOBa 1 MOJSpPHA CHUCTEMU
KOOPJIMHAT; BIJICTEKEHHS JI€KapTOBHUX 1 BIIHOCHUX MOJIAPHUX KOOPJAWHAT y PAIKY
CTaHy; KOHCTPYKIISl TIpaiqyHOro Kypcopy, MOXJIMBICTb BBEIEHHS KOOpPAMHAT Y
KOMaHJTHOMY PSIAKY 3 YCTaHOBJIEHOIO TOUHICTIO; IOKPOKOBA MPUB'sI3Ka Kypcopy.

PexxuM BIACTEXKEHHSI ONMOPHUX MOJSPHUX KyTiB; pexkuMm OPTO; momomikHa
CITKa Ha €KpaHi — JJs1 30UIbIIEHHS TOYHOCTI BBENEHHA KoopAwHAT 3 ekpana. Ille
0JTHa MOXJIMBICTD — ,,O0bekTHas npuBszka” (puc. 6.1).

P /AXX=0004/8¢ AR 0]

Puc. 6.1. Ilanens incTpymeHTiB ,,O0BeKTHAS PUBSI3Ka”

OO0'eKTHOI0 HA3MBAETHCS BHCOKOTOYHA MPHUB'A3KA 3HOBY CTBOPIOBAHOTO abo
rpadiqHOro peaaroBaHoro o0'ekra (mpocToro ado CKIAAHOr0) J0 XapaKTEPHUX TOUOK
icayrouoro. IlepeBara 00'ekTHOT MPHB'SI3KH TOJSATaE B TOMY, IO AJIA 3a3HAYCHHS,
HAIPUKJIA], TOYKA MOCEPEANHI BiJIpi3Ka HE MOTPIOHO MO3HAYATH TOYHE TOJIOKCHHS
€1 TOYKH.

[Ipu BuxopucranHi mapamerpa ,,CepenuHa” 00'€KTHOI TPUB'SI3KUA TOCHUTH
MiJBECTH Kypcop J0 00'€KTa, MICIsI YOTO BiIOOPa3UTHCS MapKep, M0 MO3HAYHUTH
cepequHy Bijpi3ka. [l po3TalyBaHHS TOYKA B TOMY IMIOJIOXKEHHI, y SIKOMY
po3TaloBaHUi Mapkep, Tpeba HATUCHYTHU JIIBY KHOIKY MHIII. 3aCTOCYBAaTH 00'€KTHY
OPUB'SI3KY MOMJIMBO TUIBKH TOMi, KOMHM OyIb-sIKa KOMaHIa 3alUTy€e BBEICHHS
KOODAMHAT TOYKH TPHUB’SI3KH ISl CBOET poOoTH. KOHTEKCTHE MEHI0 pPEeKUMYy
00'€eKTHO1 TPUB'SI3KM BUKIMKAETHCS Ha eKkpaH komoOiHamiero: [Shift] + kimik mpaBoi
KHOIIKM MUIII B MEXaX pOOOYOro MoJisk KPECIAEHHS.
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Puc. 6.2. Koarekcrae meHto ,,O0beKTHAS IPUBS3KA™

VY pexkumi 00'eKTHOT MPUB'SI3KH 337aI0THCS OMTUCAH1 JAalll TapaMeTpH:

4 “KoHTouka” — JA03BOJISIE€ 3MIMCHUTH MPUB'SA3KY A0 HANHOIMKUOI KIHIIEBOI
TOYKM BiApizka abo ayru. Jns uporo tpeba BBectu mnapamerp “Konrtouka” 1
MEePEMICTUTH KypCcOp A0 KIHIIEBOi TOYkH oO0'ekta. Ilpyu mpomy B KIHILEBIH TOuIIl
o0'ekTa BiOOpaxkaeTbcs Mapkep. HaTuckaHHSM J1BOi KHONKMA MUIIl BUKOHYIOTb
BUIIEHHS TOUKH (puc. 6.3).

END

Kiniieea Touka
ob'exTa

Puc. 6.3. [Tapametp “KonTouka” 06'€KTHOT IPUB'SI3KU
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,CepennHa” — M03BOJIAE€ 3MIMCHUTH TPHUB'SI3KY J0 CEPEAUMHHOT TOYKHU
BiJIpi3Kka a0o0 ayru. s BUOOpY 1IbOTO pexuMy Tpeda BBeCTH napamertp ,,CepenuHa”
1 BUAUIMTH JOBUIbHY TOukKy o0'ekta. Ilpu 1mpomy BimoOpakaeTbCs Mapkep Y
CepeaUHHINA TOYIll 00'€KTA.

® ,LIeHTp” — 103BOJIsIE 3MIMCHUTH TPUB'S3KY JO0 LIEHTPa OKPY>KHOCTI,
emirnca abo myru. [ns BuOopy pexumy Micis BBEIEHHS MapaMeTpa Kypcop Ciin
pO3TallyBaTH Ha BUANMIN YaCTHHI yTH a00 OKPY>KHOCTI Ta BUILIUTH 00'€KT.

O ,KacatenpHas” — 103BOJIsI€ MOOyAyBaTH O0'€KT MO JOTUYHIA 0
OKPYXXKHOCTi, eiinca abo ayru. Jlms BuUOOpY MBOTO pPEXHMY TIICIsS BBEACHHS
napameTpa Kypcop Tpeda po3TairyBaT Ha ay31 a00 OKpY>KHOCTI Ta BUAUIUTH 00'€KT.

@ ,,KBagpaHT” — N103BOJISIE 3MIMCHUTH MPUB'SA3KY JO OIHIEI 3 YOTUPHOX
TOYOK OKPY>KHOCTI, eJirnca abo Iyrd, po3MIIIEHUX Y Pi3HUX KBaJpaHTaX 1 3MIIIEHUX
OJIHE BITHOCHO ojiHOrO Ha 90°. Touku po3TaiioBaHi Ha OKPY>KHOCTI B MOJIOKEHHSIX
0°, 90°, 180° 1 270°. [Ins BMOOpY L[LOTO PEKUMY IICJ]IA BBEICHHS NapameTpa CIij
MOCTaBUTHU KypcOop NOOJIM3y HEOOX1AHOI TOUKU KBaJIpaHTa.

X ,llepecedenne” — q03BOJISIE€ 3A1MCHUTH NPUB'S3KY 10 IEPETUHAHHS IBOX
abo OuTblLIE BIAPI3KIB, OKPYXKHOCTEH, Ayr abo emmnciB. s BUOOPY LIBOTrO pexUMY
MicJsl BBEJICHHS MapaMmeTpa Tpeda po3TairyBaTH ,,IpUILT 00'€KTHOT MPUB'A3KU TaK,
00 BiH 3aXONUB TOYKY MEPETUHAHHS OO'€KTIB, 1 BUAUTUTU TOUKY. SIKIO BUIIIEHO
TIIBKH OJMH 00'€KT, TO BUBOJUTHCA MiAKa3Ka ,,and”, y K1l MPONOHYETHCA BUIIIUTH
THIITHA.

< »LlepeneHauKyIsap” — A03BOJISA€ TOOYAyBaTH BIAPI30K MEPIECHANKYISIPHO
IHIIIOMY BiAPi3KOBI1, IO HOpMAJIi IO OKPYKHOCTI abo jo emnirnca. [Ipu Bubopi pexxumy
1 BUJIUICHHI TTOYAaTKOBOI TOYKH BiApi3Ka 3a3HAYAETHCA 00'€KT, JO SIKOTO OYAYye€ThCS
nepreHauKysap. Koopaunatu Touku Ha TOBEpXHI 00'€KTa 00UHUCIIIOIOTHCS, BUXOIIUN
3 YMOBH MEPHEHIUKYISIPHOCT] BiApi3Ka, M0 3'€HY€ MEpIIy 1 APYry TOUYKH, TOOTO
SKIIO BiH MEPICHIUKYISIPHUN MoBepxHi 00'ekta. [|mst BuauieHHs o0'ekta mOTpiOHO
MO3HAYUTH Oyb-sKY HOTO TOUKY.

7 L lapaienbHo” — mapamMeTp BUKOPUCTOBYETHCS IS TOOY0BH BiIpi3Ka
napajienbHO 3a3HadeHoMy o00'ektoBi. [limBenmiTh Kypcop 10 00'€kTa, A0 SKOTO
OynyeTbest piBHOODLKHMIA Bifpi3ok. [Ipu mpomy 3'BIs€eTbCS Mapkep, IO MO3HAYae
BUJIITIEHHS 00'ekTa. [lepeMiCTITh Kypcop y 1HIIY TOUKY, Yepe3 sIKy HOBUHHUMN MTPOUTH
B1JIpi30K. [Ipn iboMy 3'SIBIISIETHCSA 3HAYOK, 10 MMO3HAYAE MAPAJIENbHICTD, 1 OYy€eThCs
MYHKTUPHA JIiHIA, 1110 BKa3y€e TMOJO0KEeHHS BiJpi3ka. KilalHiTh J11BOI0 KHOMKOK MUIII
1 BiIpi30K Oyie moOyaoBaHUM MapajeabHO 3a3HaYe€HOMY paHillle 00'€KTORI.
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IHocTiitHuii peskuM 00'€KTHOI NPUB'A3KH

OpuH 3 HEJOJIKIB BUKOPUCTAHHS 00'€KTHOT IPUB'SA3KKA — HEOOX1AHICTH M0pa3
yKa3yBaTH TOYKH, HABITh SKIIO PEXKHUM OO'€KTHOI MPHUB'S3KM HE 3MiHUBCA. Jlis
aBTOMATUYHOTO BIJIOOpa)KEHHS XapaKTEpPHUX TOYOK OO0'€KTa 3aCTOCOBYETHCS
MOCTIMHUHN peXrM 00'€KTHOT IPUB'SA3KHU, SKUH BMUKAETHCS Y PSIIKY CTaHy TOJIOBHOTO
BikHa AUOCAD 2012. Hanarogutu #oro mnapaMeTpd MOXKHAa KOPHCTYHOUHUCH
KOHTEKCTHUM MEHIO KHOIIKH PSAJIKY CTaHy ,,OOBbEKTHAs MPUBSI3KA™.

KosHiit nmpuB's31i BiANOBIIae BU3HAUCHUN Mapkep. BiH BUHHMKae Ha eKpaHi
aBTOMATUYHO BCSAKHUM pa3, KoM TpadiuHuil Kypcop HAOIMKAETHCS 0 XapaKTEPHOI
TOYKH. YCsl riepeBara pexxumy ,,O0beKTHAs NpUBSI3Ka™ MOJIATAE B TOMY, 1110 TOTPIOHY
XapaKTEPHY TOYKY MOKHAa BHCOKOTOYHO BHOpaTH Ha €KpaHi, YKa3ylo4d KypcOpOM
MicIe 11 po3TalryBaHHs JIUIIE TPUOIU3HO.

Mapkepu nonomMararoTh 11e 3poOUTH. SIK TUIbKM Ha poOOYOMY MOJ1 3'SIBUBCS
SAKUICh MapKep — L€ 3HaYUTh, IO MOTPIOHA TOYKA B)KE BU3HAUEHA 1 MOXHA KJallaTH
J1BOXO KHOIKOKO MUIIII.

JUist Toro mo0 KOpUCTyBad 3HaB, SKa CaMe IMPUB'SI3KAa 13 BCTAHOBICHUX Y
peXuMi aKTUBI3yBaJlacid B JaHUH MOMEHT, MapKepHu BIIPI3HAIOTHCA 3a BUaOM. Kpim
TOTO, TIPHM CEKYH/IHIN 3yIUHII B 00paHOMY MicCIIi 3’ BIISIE€ThCS Mmijika3ka. KiHieBa Touka —
KBaJIpaT, IIEHTP — OKPY)KHICTh, IEPETUHAHHS — XPECTHUK 1 T. /. (TUB. puc. 6.4).

"2 PesMBI PACOBAHHA

War u cerka  Orcnexusarme OOBeKTHas npueaska 3D ofmexrHas npuesska [uw € |2

["] O6nexrnan npussaka Bra (F3) O6vexTHoe oTcrexueatsie Bra (F11)

Pexiarabs ofexTHON NDHBRSKY

O [(Kowrowa & [ Tecraex uBafpmnace,
A [V]Cepeawia b [JHopmans _ Owenms ece
O Mlluemmp T [V]Kacarenshan

& [V]Ysen X []Bbmoxaiwan

O [V Keanpanr B [ Kaxuweeca nepeceverue

X [V Nepeceyerme 4 [ Napannensro

= [V MNpoaomkerme

Urofibi HAYaTh OTCNENMBAHME, SAAEHKUTE KYPCOD HAA TOYKOM NPHBAZKM,
. [Mpu QanbHEAWEM NEPEMELLSHAU NOABUTCA NUHUA oTCesMBarma. [lng
OTMEHDI OTCASKUBAHUA BHOBL 330EPAMTE KYPCOD HAA TONKOM,

Hactpodika... [ 0K J Orvena || Copaexa

Puc. 6.4. BikHO HanaromkeHHs MOCTIHHOTO PeXXuMy ,,O0bEKTHAS MPUBS3KA™
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[Ipu ycTaHOBII NEKUTHPKOX PEXHUMIB MpUB's3Ka Oyne AISTH HA BCi BUILICHI
TOYKH.

bararo mpuB's30k 3a3BU4ail He BKIIOYAIOTh, TOMY II0 MapKepH, sIKi MPaIOI0Th
B aBTOMATHYHOMY pEXHUMi, IOYMHAIOTh MHTOTITH Ha €KpaHi, 3axapairyBaTh
noOynoBu Ha KpecieHHi. CaM peKUM BMUKA€EThCSA TUTHKU TOM1, KOJH BiH MOTPIOHMIA
KOPHUCTYBaueBl. 371€01IbIIOTO BIH BAMKHYTHH.

6.2. lllapu kpecieHHs
V mporpami AutoCAD icHye momsrTs "map" KpecieHHA. Moro MoHa
MOPIBHATH 3 a0COIOTHO MPO30POI0 KaTbKOK, HA SKIM TeHEPYEThCS 1 PenaryeTbes
300paxeHHs rpadiyHuX MpUMITHBIB (00'ekTiB). Jlo TOro * Taki iX BJIACTUBOCTI, SK
KOJIIp, TUI 1 Bara (ToOTO TOBIIMHA) JIHINA, CTHJIb KPECICHHS OyayTh BiAMOBiAaTH
BJIACTUBOCTSIM, BCTAHOBJICHUM Y Iapi, SIKIIO HA MaHell 1HCTpyMeHTiB ,,CBolcTBa”
BOHH BCTaHOBJICHI IT00abHO [yt Beboro miapy (bylLayer — mo cioro) .
V KOXXHOMY KpECJIeHHi icHye MiHiMyM omuH map. Moro im's — , Hy/1b0BHii”.
[e#t map OyayeTbcsa aBTOMATHMYHO MPH CTBOPEHHI HOBOTO (aillly KpecjaeHHsS 1 He
MO>Ke OyTH BIITy4eHHUH abo nepeiiMeHOBaHuM, Ha BIIMIHY BiJI 1HIIIUX IIapiB.
MakcumanbHy KUIBKICTh IIAPIB y (aiiial KpeciaeHHs He 0OOMEKEHO, 10 TOro XK
KOKHUM TOBMHHHUM MaTW CBO€ iM's, 00 10 HbOIO MOXKHa OyJ0 3BEpTaTHCS B
npouect pobotu. IHpopmamis mnpo mapu 30epiraetbes B 0a3l jgaHux  (aiina
KPECJICHHS.
PexoMeHyeThC B KOXXKHOMY (Dailyli KpeciaeHHsS CTBOPIOBATH OJHOWMEHHI
Iapy JJIsl TAKUX CJIEMEHTIB KPECIICHHS:
— BUJU — JJI 300pa’KeHHS BUIIB MPEJIMETIB;
— po3pi3 — AJis1 300paKeHHs pO3pi3iB MPEAMETA 1 IITPUXYBAHHS;
— TMEpeTUH — JIJIsl 300paXKE€HHs EPETUHIB 1 IITPUXYBAHHS;
— HamWC — JJI1 BUKOHAHHS HAITUCIB HA KPECJICHH];
— po3Mipu — IS PO3MIIIEHHS PO3MIPIB Ha KPECICHHSX PI3HUMU
PO3MIPHUMU CTHIISIMH.
[ITapu Tako>X BAKOPUCTOBYIOTHCS JIJIsl IHITUX LIUJIEH, HATIPUKITA, I TAKUX:
— KEepyBaHHSI BUIMMICTIO PI3HUX 00'€KTIB Ha KPECIEHHI;
— KEpyBaHHsI IOCTYTIOM Y MIPOIIEC] peJaryBaHHS;
— KEepyBaHHS MOXJIMBICTIO BUBEACHHSIM KPECJICHHS IIapaMu JI0 APYKY;
— BHUKOHaHHS pOOIT y MpocTOpax MOAEIIEH 1 apKyIIiB.
3 0Oe3miui mapiB KpecleHHS MOTOYHUM IIApOM MOXXe OyTH BCTAHOBJIECHUU
TITBKH OJWH — TOW, 3 IKUM BH TIPAITIOETE.
Jlo BiacTMBOCTEW IIapiB  KPECICHHS  HaleXaTh: 1M'd, BHJIAUMICTb,
3aMOpOXKYBaHHs, OJIOKYBaHHS, KOJip, TWUM JIiHII, Bara JHIi, CTWIb KPECJICHHS,
MOKIIUBICTH JIPYKY.

Hianorose BikHO ,,Jlucnerdyep cBOMCTB cj10eB”

Jlnst onepaiiiii 13 3MiH HapaMeTpiB IIapiB HEOOXIAHO BUKIMKATH KOMaHIy
,,Layers (Cion)” onauM 3 goctynaux B AUtOCAD metoais (Tad:. 6.1).
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Taomurg 6.1
BapianTtu Buknnky komanau ,,Layers (Cion)”

Komanna Bun Bukiuky [Topsimok BUKOHAHHS
,Layers | IlaHenb IHCTpyMEHTIB Cion
(Cion)” | Mento dopmar > Cron

Komanna Cron

Buxnuk komanu ,,Layers (Cion)” 3 maHesni IHCTpyMEHTIB TOKa3aHO Ha puc. 6.5.

| | n A { &
ﬂ W Tocnoe v (ocnos " 020mm |~ vl
~ (AW & e ;:; 5

Puc. 6.5. Komanma ,Layers (Cnom)” Ha maHem IHCTPYMEHTIB

[TapameTpu 1mapiB BIIKPUTOTO KPECIEHHS B1IOOPAKAIOTHCS B J11aJIOTOBOMY
BiKHI ,,JlucrieTuep CBOMCTB ciloeB” y BUTIISAI TabuuIl (puc. 6.6).

3aronoBku croBmmiB (Mwms, Bk, 3amoposuts, LlBeT, ... 1 T. 1H.) € Ha3BamMu
BI/IMOBIIHUX TapameTpiB. [Ipu BuOOp1 Oynb-IKOTO APy 3'SABISETHCS MOYKIUBICTD
3MIHUTH KOTO BIACTUBOCTI.

xf
R oyt ookt G2 o 4
CEAE e £ o
;E;Iw:r:::. € C. B.. 3a. b. User Twnom.. Becwmit Mpos.. Crwnn.. lesams  3amopoermisi.. Moscrerne
3 & e ra 0 & ¢ B e Contin.. — No.. = e
£9 Bee mnonssyemnie o[ o 0 & o §oe. Continv.. — No.. 0 & g
& Jarpam | & (ﬁ‘ B Ge. Contin... s (40 = &
& Kowrpoan... | ) £ a B ce .. — ) B
8 & Ocvomioi | 0 $¢ gl [ Ge. Continu.. e | = g
g & oan g & o B se. Continu. — N = e
e z (ol |9 % of B 6e. Continu. — N = B
§ W Cnoied y :' ;j- B If 100. 0 cg: 3
& 10N Q & o W 6e. Continu.. w035 0 = E
R .
gl Veeprposars gumrp €€ | ¢ )
Y
; 08aTe
73| Bee Orodpawaerca caoes - 9, scero cnoes -9

Puc. 6.6. [liamorose BikHO ,,J[ucrieTdep CBOMCTB C10EB”

CTBOpEeHHS HOBHX HIAPIB

JIyist cTBOpeHHST HOBOTO T1apy BHOepiTh KHONKY ,,Co3nmatk cioi” abo Alt+N.
Hosomy mapy npucsoroetbes iM'st ,,Layerl (Cnoiil)” 1 mpu3HayatoThCsl mapaMeTpH 3a
YMOBYAHHSIM.
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Im's mapy. B oanomy daiini iMeHa 1mapiB HE IOBHHHI IOBTOPIOBATHCS.
3rilHo 3 IMEHeM Iap 1 HOro BJIACTUBOCTI PO3MI3HAIOTHCS PI3HUMHU KOMaHIaMU
AutoCAD. Ilpu cTBOpeHHI HOBHX IIapiB iM aBTOMAaTUYHO IMPHUCBOIOIOTHCS IMEHA:
[lap1, [ap2 1 1. x1. Ane kpartie, mo0 iM'ss OyJI0 3B'I3aHO JIOTIYHO 3 MPU3HAYECHHSIM
nrapy B KpecJeHHi, Hanpukiaza, Po3mipu, Burisa tomro.

BcTaHoBJ/IeHHSI TOTOYHOTO HIAPY
[Tix mOTOYHUM PO3yMIETHCS IIAp, y SIKOMY BUKOHYETHCS MOOY/I0Ba OO0'€KTIB.
JIns BCTAHOBJIEHHSI MOTOYHOI'O IIapy HEOOXITHO BHUJUIUTH HOTO IM'S 1 HATUCHYTH

v

KHOTIKY abo oOpartm #oro Ha maHem iHCTpyMeEHTiB ,,CiloM” B CHHUCKY, IO
PO3KPUBAETHCS.

KepyBanHusi BUAMMICTIO LIAPY

3a jgomoMoror maHendi iHCTpymeHTiB ,,Cionm” abo [JiajJoroBoro BiKHA
»JJUCIIETUEp CBOMCTB CIOER” MOKHA BKJIIFOUUTH, 3aMOPO3UTH, 3a0JIOKYBaTH II1ap,
3a00pPOHUTH BHBIJI IIapy HA APYK a00 BUKOHATH 3BOPOTHI omepaitii (puc. 6.7).

VY rtakuit ciocid MoxkHa ¢popMyBaTH HaOIp 1IAPIB, BUTUMICTh SIKMX HEOOX1THA
B JJAaHUM MOMEHT poOOTH HaJ (paijioM KpecaeHHS.

I

m 5 W& o M Choii2 "
Q0 gf'mo '
gedotiy P Caon |

O 5 & Avarpam

89 Gﬁal KoHtponnep

{; O E‘F. OcHoBHOM

0% 5 o'l Nogn

05 'l Cront

Q2 5 of m[Cnoii2

Q5 'l rona

Puc. 6.7. Cnucok aianoroBoro BikHa ,,CJiou”, 0 PO3KPUBAETHCA

r~

<D<
®3

<O
&

!

3Ha4uoK v (,,BritoueHne/OTKIIIOUeHNUE CJI0SA™”) Y BHUTJISAI BBIMKHEHOI a0o
BUMKHYTOI JJAMIOYKH KEPy€e BUIUMICTIO Ta BUBEJEHHSIM ILIApiB Ha JPYK. SKIIO map
BBIMKHEHHI, TO BiH BiJOOpa)a€eThCsl HA €KpaHi il BUBOAUTHLCS Ha JIPYK.

OxpeMi mapu MOXkHa 3aMOPO3UTH a00 PO3MOPO3UTH B YCIX BUJOBUX €KpaHax

— 3HAUOK (,,3amopaxxkuBanue/pazmopaknBanue Bo BCEX BuaoBbIX dkpaHax’) y
BUIJISLII ITAJ1aI0Y0r0 a00 IMOracjoro COHI.
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3aMopoKyBaHHS a00 pO3MOpPOXKYBaHHS IIapy BIUITMBAE HAa WOTO BUAMMICTH Ta
HAa MOXIJIMBICTh pereHepaiii 300paxkeHHs O00'€KTiB. 3aMOpOXEHUM Imap He
pEeTreHepyEThCS.

brokyBaHHS mapy — 1€ 3aXHUCT WOTO BMICTY BiJl pelaryBaHHS, |1‘? — 3HAYOK
3akpuTOro abo BiAKpUTOro 3amka. [Ipu 3abmokoBaHOMY mIapi HOTO 00'€KTH BHAMMI
Ha €KpaHi, IX MOXXHA BUKOPUCTOBYBATH JIJIs1 00'€KTHOI MTPUB'SA3KHU.

BceTanoByieHHs TUITY JIiHII, KOJBOPY, TOBIIMHM JIiHIl | CTHJIIO APYKY 1IApy

JIns mpy3HAaYeHHS HOBOTO THUIY JIiHIT HEOOXIHO KIIKHYTH Ha MOTOYHUN THII
JHII mapy, micas 4oro BIJIKPHETHCS J1ajJoroBe BIKHO ,,BeiOop Tuma nuHum’ (puc.
6.8), y sikoMy 3a3HaueHi HasBHI B CUCTEMI THIIH JIiHIH.

15' BEwiGop THNA AMHWH

JarPyKEeHHLIE THMNB! NMHAA

Tun masa? Brewra Big Ormcanne
ACAD 15002W100 — 150 dash
ACAD_ISO03W100 — — — I1SO dashspace
Continuous Solid line
' [
QK Otmena 3arpysurb... Cnpaeka

Puc. 6.8. iamorose BikHO ,,Bb100p THIa TUHUK

SKo TMNM JNiHii He OyJM 3aBaHTa)X€H1, TPU HATUCKAaHHI KHOMKH ,,3arpy3HUTh
BIJIKPHETHCS J1ATIOrOBE BIKHO ,,3arpy3UTh/TIepe3arpy3nuTh THITBI TUHUK (puc. 6.9).

[Ipu3HaYeHHs KOJIHOPY Ta TOBIIMHU JIIHIT 1Py BIOYBAETHCS MOAIOHO 10
BOTO.

Bunanenns mapin
JUis BUJANEHHA BHIIJICHOTO WIapy, KpIM HYJbOBOTO 1 TOTOYHOTO,

BUKOPHUCTOBYETHCA KHOIIKA X 260 Alt+D. [Ipu BupaneHHi mapy B HbOMY
IoNepeIHLO HEOOX1THO BUIAJIUTH BC1 00'€KTH.
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,ﬁ“ 3arpyska/nepesarpysxa TMnos AnHnK

@ann... acadiso lin

DocrynHsie nvns! nuHmA

Tvn maruit Onucarme <
ACAD_ISO02W100 L AT — .o
ACAD_ISO0O3W100 SO wrpmxosan (o pOMEXYTKM)
ACAD_I1SO04W100 SO w/nyrsxT. (An. wTproas
ACAD_ISO05W 100 SO w/nynxr. (an. wtpwar, 2TONKKM) ..
ACAD_ISO06W 100 SO w/nynxT. (an. wrpvoss, 3 Touxs N
ACAD_ISO0O7W100 SO nyHKTWPHaR
ACAD_1SO08W100 SO wtprxosan (an. u Kop. WTpyo =l

< ’

OK Otmena Cnpaexa

Puc. 6.9. Jlianmorose BIiKHO ,,3arpy3uTh/miepe3arpy3uTh TUIbI TUHUN

6.3. [IooynoBa 00’ekTiB

Komanu, ki BUKIMKAIOTHCS 3 MMaHEI1 IHCTPYMEHTIB, MOXYTh OyTH BUKJIMKaHI
TaKOXX 3 EKPaHHOT'O MEHIO 1 3 KOMaHIHOTO PsI/IKA.

[Tanens iHCTpYMEHTIB ,,PucoBaHue” 103BOJISIE BU3BATH KOMaHIu: ,,Jlyra”,
LI IPSIMOYTOJIBHUK,  ,,Dmunc”, , Diuauanrtudeckas ayra”’, ,,MHOTOyTroJIbHUK,
S loaummHus”.

6.3.1. Komannaa ,,Arc (Iyra)”
JIns moOyaoBU JIyTH, MO0 € YACTUHOK OKPYKHOCTI, HEOOXIHO BUKIUKATH
KoMmaHay ,,Arc (Jlyra)” ogaum 3 noctymuux B AUtoOCAD mertozis (Tadum. 6.2).

Tabmums 6.2
BapianTtu Bukiauky komanau ,,Arc ([yra)”

Komanna Bun Bukinky [Topsinokx BUKOHAaHHSA
»ATC [Tanenb PucoBanue = Jlyra (3 mapaMeTpoM TPU TOYKH)
([dyra) | IHCTpyMEHTIB
Mento PucoBanue = Jlyra (11 napameTpiB KOMaH/IN)
Komanpga Hyra

Buknuk komanau ,,Arc ([{yra)” 3 maHesi iHCTpyMEHTIB MoKa3aHo Ha puc. 6.10.

3a yMOBYaHHSIM BHUKOPHCTOBYETHCS CIOCIO TOOYAOBM JOyrd 3a Tphoma
TOYKaMHU, ajie MOXKJIUBO 3HATH 11 pi3HUX crtocoOiB MOOYI0BU JyTH.

JIns 3acTocyBaHHS 1HIIKMX CIOCOOIB MOOYJOBM JOCUTH yKa3aTW BiAMOBIIHUMN
napameTp y ImiJIMEHIO ITPH BUKJIMKY KOMaH,I1 3 MEeHIO ,,PrucoBanue” (puc. 6.11).
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Ayra

MocTpoeHue Ayri NO Tpem TOYKaM

b

Puc. 6.10. Komanpa ,,Arc ([lyra)” Ha maHesi iHCTpyMEHTIB ,,PucoBanue’

Komanpa ,,Arc ([lyra)” Hagae 4OTUPH BUIM METOIB JJIsl MAIIOBaHHS JIyT:

— KOMOIHaIIIs 32 TPbOMa TOYKAMU;

— KOMO1HAIIIS 3 IBOX TOYOK Ta MPUJIETJIOrO KyTa a00 MOYaTKOBOTO HAMPSAMKY;
— KOMO1HAIIIs 3 IBOX TOYOK Ta JOBXKHHH XOpU a00 pajaiyca;

— MOJIO’KEHHS BIAPI3KY a00 JTyTH.

Puccoarns | DRIMBPA | DRAREYWPORETE | TIapiseepeisies O

Magenwposanne »

Orpesox

Npamas

«
S Mynsritamsas

Moanman
3D nommmng
)  Muoroyronssnx

o)
&
-
[ Npamoyronsmix
&

§ Crapans
Lyrs 3| 3roucn
Kpyr >
P £ Havano, uewtp, ko
(©) Koaeue -
N (7. Hauamo, yenTp, yron
Cnnain »
{‘. Hasano, uewtp, g/oma
Aannne »
B » A HaMamo, Koney, yron
1.
ant ! Hauano, KCiell nanpasnenne
1 Tabmmue -
T 5 4 HAMaN0, KCHeL pagyc
Touxa >
u Urpinoexa rd Uewrp, masano, o
Wrpioena..
(4 Uerop, navano, yron
l'_‘,! Fpaamencr >
£n Ueop, kavans, s
n Korayp...
2 ~ N
O\ Obrscrs (o NMpoacaxnrs
[5 Macenposca
.3 Obaaxo
Jexcr ’

Puc. 6.11. HyHKT MeHIo ,,PucoBanue”

Iapametp 3 Points

[Ipu Buknuky xomauau ,,Arc ([yra)” 3 xomMaHZHOTO psaKa aBTOMATHYHO
3agaeThes mapamerp 3 Points.

[Tapamerp mnpumyckae BBEACHHsS KOOPAMHAT MEPIIOI, APYroi M OCTaHHBOI
To4oK Ayru. Hampsmok mnoOyaoBu ayru (3a TOAMHHOKO CTPUIKOIO abo0 MpPOTH)
3MIHIOETHCS MEPETATAaHHSAM AYTH 3a JOTIOMOT'OI0 KypCopy.
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Huxde HaBOIUTHCS MPHUKIIA] 3 TOCTIIOBHICTIO KOMaH/I ISl 300payKeHHS TyTH,
10 Mae KoopauHaTH modatkoBoi (2,2), nmpyroi (3,3) i1 kinmeBoi Todok (3,4),
pe3yabTar Ha puc. 6.12.

Ipukaan aiii 6.1
KomaHnma: HIyra
HauamnbHasa Touka nyru munm [Uentpl: 2,2

Bropaa Touka nyru uiau [lLeHTp/Kouer]: 3,3
KoneuHnas Touka nyru: 3,4

Puc. 6.12. [ToGynoBa ayru 3a TpbOMa TOUKaAMU

IHapamerp ,,IIpogoskuTs”

Lleli mapameTp A03BOJISIE MPOJOBXKUTH NOOYAOBY AYyrd 3 KIHIEBOI TOYKHU
MOTepeIHbO1 AYTH abo JiHii.

Jlst 3acTocyBaHHS TapameTpa ,,[IponomkuTs” 3aMiCTh YBEJEHHS KOOPAMHAT
MOYaTKOBOI TOYKH B KOMAaHIHOMY PSJIKY Tpeba HaTUCHYTH KiaBinry Enter.

Sx mpaBusio, AaHWN METOJ BUKOPHUCTOBYETHCS [JISi MOOYIOBU Iyrd, IO €
MIPOJIOBXKEHHSAM JOTUYHOI, MPOBEJACHOI 3 KIHIIEBOI TOYKH TOMEPEIHbOI AYrH ado
miuii. [lochigoBHICTF KOMaHJ Juisi TOOYIOBH MPOJOBXKEHHS JIHIT HABEIEHO B
npukiaai 6.2, a pe3ynbrar — Ha puc. 6.13.

Hpuxnan aiii 6.2
KomaHma: OTpesok
[leprasg Touka: 1,1

Cinenymomasa Touka miam [OTMeHMTH]: ©@5,8

Crnenymomas Touka uiam [OTMEeHUTH] :

KomaHma: noyra

HauanpHasa Touka noyrm wmwim [LenTp]: //BraxiTbs mapamerp Continue abo

//HaTucHiTh Enter

KoHeuHasa Touka OyImM:

Komauma: arc HauanbHag Touka Oyrv wuiau [LeHTp]: //BkaxiTb napamerp
//Continue
//abo HaTUCHITH
//Enter

KoHeuHasa Touyka OyIu:
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MNapameTp
Ayra "MpoaomxuTs"

K

Biapi3zok

¥ MapameTp

"Mpoaonxutp"

Puc. 6.13. Buxopuctanss xyru 3 napametrpom ,, I Ipogomxuts”

6.3.2. Komannaa ,,Rectang (IlpssMoyroJibHuK)”
JIns o0y 10BU MPSIMOKYTHUKA HEOOX1JTHO BUKJIMKAaTH KOMaHy ,,Rectang
(ITpssmoyroneHUK)” omauM 3 noctynmaux B AUtOCAD mertonis (Tad:. 6.3).

Tabanis 6.3
Bapiantu BuKkinKky komanau ,,Rectang (IlpsimoyronsHuk)”

Komannma Bun Bukinky [Topsinok BUKOHAHHS
,Rectang [lanens 1HCTPYMEHTIB PucoBanue = IIpsMOyTroibHUK
(ITpsmoyronpHUK)” | MeHto PucoBanue = IIpsiMOyroJibHUK

Komanna IIpssmOyrOnBbHUK

Buxknuk xomanau ,Rectang (IIpsMoyrojsbHHK)” 3 TMaHell 1HCTPYMEHTIB
moKa3aHo Ha puc. 6.14.

/795007008~ o0280 - IEOGMAA %[
|

I

Mpamoyronbumk

MocTpoerHune NPAMOYronbHOW NOANANHNK

Puc. 6.14. Komanna ,,Rectang (IIpsmoyronpHuK)” Ha TaHE IHCTPYMEHTIB
,,PricoBanmue”

Jlns BUKOHAHHS 1Ii€l KOMaHAM HEOOXIOHO BKa3aTH [Ba JlarOHAJIBHO
NPOTHJICKHI KyTH MNPAMOKYyTHHKa. KoOpAMHATH BEpUIMHM MOXKHAa BBECTH
Oe3mocepeTHb0 B KOMAaHJIHOMY PSJIKY, @ MOXHa 3aJaTH Ha €KpaHi 3a JOIOMOTOIO
Kypcopy.

e oauH cmocid — MOXHA TakOXX 3aJaTH KOOPAWHATH MEPIIOi BEPIIMHU B
KOMaHJTHOMY PSIIKY, a IPYTy BEPITUHY BKA3aTH 3a JIOMIOMOTOI0 Kypcopy.
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[TapameTpu komanau ,,Rectang (IIpsmoyroibHUK)”:
— ,,Packa” — mo3Bossie OyayBaTH (HacKH JIHISIMHU, TTOYATOK 1 KIHEIb SIKUX
3aJJaHO BiJICTAHSIMU BiJ] BEPIUINH Ha CTOPOHAX MPSIMOKYTHHKA;
— ,,ComnpsbkeHue” — JA03BOJISIE 3aKPYTJSATH KYTH NMPSIMOKYTHUKA 3aJaHUM
paaiycoM;
— ,JlIupuna” — 103BoJs€ 331aTH TOBILIMHY JiHIT MIPSIMOKYTHHKA;
— ,,YpOBEHb” — JI03BOJISIE 33/1aTH PIBEHb HAXHITY MIPSIMOKYTHHUKA.
[I1o6 ckopucTaTUCsl MapaMeTpaMu KOMaH/H, 110 HaBEACHI B KBaJpaTHUX
JTy’KKaxX, He0OX1/THO BBECTHU MEpILy OYKBY Ha3BU MapameTpa.
[TocnimoBHICTH KOMaH JUIsl OOY/IOBU MPSIMOKYTHUKA HABEJIEHO Y MPUKIIAJI
6.3, a pe3ysnbpTaT — Ha puC. 6.15.

Ipuxnan niii 6.3

KomaHnma: IIpaMOyIT'OJIBHUK

llepBet yrTos unu [Packa/YpoBeHb/Conpsxenue/Bucora/llupuHal @ &
InmHa nepBoM dackmu npaMoyrosbHMkoB <0.0000>: 3

IOnuHa BTOPOM Gacku OpaMOoyIToJibHMKOB <3.0000>: 4

llepBet yrTos miu [dacka/YpoBeHb/ConpsxeHue/Bricora/lluprual @ 4,7
Bropoi yros wunmu [Ilnomans/Pasmepr/nosopor]: 8,10

/ium_

Puc. 6.15. [ToOymoBa npsiMOKyTHHKA 3 (DacCKOIO

6.3.3. Komannaa ,,Ellipse Center (Qaaunc)”
Jlns moOymoBH efirnciB HEeoOX1MHO BUKIMKAaTH KoMaHny ,,Ellipse Center
(Onnuric)” oxuum 3 noctynmaux B AUtOCAD metois (Tad. 6.4).

Taomung 6.4
Bapiantu Bukimky komanau ,,Ellipse (Qmnurnc)”
Komanna Bun Buknuky [Topsimok BUKOHAHHS
,,Ellipse [Tanenb iIHCTPYMEHTIB PucoBanue = Diurc
Center MeHio PucoBanue = Diurc
(Dnmurc)” Komanna DJIIUIC

Buxnuk komanau ,.Ellipse Center (Qmnurnc)” 3 maHeni iHCTPYMEHTIB TOKa3aHO
Ha puc. 6.16.
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Inannc
MocTpoenune 3nnnNCa AN INNUNTUHECKON AYTK

Puc. 6.16. Komanna ,,Ellipse Center (3muuric)” Ha maHelni iIHCTPYMEHTIB
,,PrucoBanue”’

Jns moOynoBu — eminca MOXKHAa BHKOPHUCTOBYBAaTHM  PI3HI  MapaMmeTpH,
nepenbaydeHi komaunorw ,,Ellipse (Qmmrc)”. Sxmo cucremuna 3minHa PELLIPSE
YCTAaHOBJICHA TaKO0, IO JOPIBHIOE HYNIO (32 YMOBYAHHSM), €JIIC OYIye€THCS SK
€IUHUM 00'€KT, 1[0 XapaKTePU3YETHCA T€OMETPUYHUM IIEHTPOM 1 KIHIIEBUMHU TOUYKAM
oceil. [lpu mepemilieHHi BY3JOBUX TOUYOK 3MIHIOIOTHCS SIK PO3MIPH OCEH, Tak 1
pPO3MIpH camMoro eJirca.

SKkmo enmnc anpoKCUMYEThCA JIyTaMH OKPYXHOCTEW (cucTeMHa 3MiHHa
PELLIPSE nopiBHtoe 1), To npu iOro BUAUICHHI Ha €KpaHi BioOpaxaroThCs KIHIIEBI
TOYKH BCiX AyTr. KpiM TOro, pu TakomMy crnoco6i 300pakeHHs eJirca He MOKa3y€eThCs
HOr0 TeOMETPUYHMI LIEHTP 1 KIHIIEBl TOYKH F'OJIOBHUX OCEH.

Cnoco0u moOy10BH eJirnca:

— napameTp ,,Ocb 1 KoHen” — BUKOPHUCTOBYIOUM 3aJaHl pO3MipH HOro
ocel;
— mapameTp ,,lleHTp u ock” — 3a JOMOMOrol KOOPAMHAT ILEHTPAIbHOI
TOYKHM, KIHIIEBOI TOUKH OJIHI€T 3 OCceH 1 JOBKUHU 1HIIOI OCI.

6.3.4. Komanna ,,Ellipse Arc (QuaunTuyeckas ayra)”
JIi1st moOyIOBH €IIINITHYHUX AYT HEOOXITHO BUKIMKATH KoMaHny ,,Ellipse Arc
(Omnunrudeckas ayra)” ogauM 3 goctynHux B AUtOCAD metonis (Tabdi. 6.5).

Tabmums 6.5
BapianTu BuKkimKy Komanmu ,,Ellipse Arc (Qmmuntudeckas ayra)”
Komanna Bun Bukimky [Topsinox BUKOHAHHS
,Ellipse Arc | ITaHenb IHCTPYMEHTIB PucoBanue = DMnTryeckas ayra
(Onmnunrudeckas | MeHio PucoBanue = Dmmnc = Jlyra
nyra)” Komanna Ommunc 2 [yra

Buxmmk xomanmu ,,Ellipse Arc (Qmmntrdeckas ayra)” 3 maHem iHCTPYMEHTIB
MoKa3zaHo Ha puc. 6.17.

[Tpu BUGOPI mapametpa ,,Arc (dyra)” komanau ,,Ellipse Arc (DmmnTuueckas
nyra)” MpOMOHYETHCS BBECTH 1H(GOpPMAILIII0 PO FEOMETPUYHI PO3MIPH €JIiIca 1 Mexi
TYTH.

Mesxi 1yru MOKHA 3a3HAYUTH, SKIIO 3a/1aTH:

— MOYATKOBUM 1 KIHIIEBUU KYTH AYTH;

— MOYATKOBUH 1 IEHTPAIbHUN KYyTH TyTH;

— MOYATKOBI Ta KIHIEBI MapaMeTpH.
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INANNTUYECKAR Ayra

MocTpoenue 3nannTUYecKon ayrm

Puc. 6.17. Komanna ,,Ellipse Arc (Omuntudeckas ayra)” Ha aHe Il IHCTPYMEHTIB
,,PrucoBanue”’

6.3.5. Komannaa ,,Polygon (MHOroyrojibHuk)”
Jnis moOya0BH MPaBUILHOTO OaraTOKyTHHKA HEOOXI1THO BUKJIMKATH KOMAaHIY
,Polygon (MuHoroyronbauk)” ogauMm 3 goctynaux B AUtOCAD metoai (Tad:. 6.6).

Tabmus 6.6
Bapiantu BUKIMKY KOMaHaH ,,Polygon (MHOroyrojasHuk)”

Komanna Bun Bukimky ITopsinox BUKOHAHHS
»Polygon [laHens 1HCTPYMEHTIB PucoBanne = MHOTOyrojapHHK
(MuoroyronbHauk)” | MeHto PucoBanmne = MHOTOyTOJBHHK

Komanna MHOTOoyToabHUK

Buknuk komanmu ,,Polygon (MHOroyronbHuk)” 3 maHeml I1HCTPYMEHTIB
moka3aHo Ha puc. 6.18.

I/ /5087007080 - BEDAA%]

MHOroyronbHuk

Co3zaHune paBHOCTOPOHHEN 3aMKHYTOM NOANAMHMA

Puc. 6.18. Komanna ,,Polygon (MHOTOYroibHIUK)” Ha MaHeNl IHCTPYMEHTIB
,,PricoBanmue”

[IpaBmibHUM 0araTOKyTHUKOM Ha3UMBaIOTh 3aMKHYTY TeOMETpUuHy (Qirypy 3
PIBHUMHM 3a JOBXMHOIO CTOPOHAMHU 1 PIBHUMHU 32 BEJIMYMHOIO KyTamu. Yucio cTopin
OaraToKkyTHUKa MOXe 3anaBatucsi B Mexax Big 3 mo 1024. Komanna ,,Polygon
(MHOTrOyroJIbHUK)” BUKOPUCTOBYETHCS TUIBKU JIJISI TOOYOBU TJIOCKUX TPABUIHHUX
0araTOKyTHUKIB.

3a yMOBYAHHSM 3a/1a€ThCSl HYJIbOBA TOBIIMHA JIIHI1, OJHAK 11 MOKHA 3MIHUTH B
mpo1ieci moOy1I0BH.

[licns Bukauky kKomanau ,,Polygon (MHOroyroiabHuk)” HEOOXiIHO B
KOMaHJTHOMY PSIZIKY BKa3aTH YHUCIIO CTOPiH 0araToOKyTHHUKA.
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Jlani oOpatu oauH 13 croco0iB MO0y 10BH:

1. [TobynoBa 6araToKyTHHKA 3a mapameTpom ,,LlenTp”:

— 3a3HAYUTH YHUCJIO CTOPIH OaraTOKyTHUKA,

— BBECTH KOOPJIMHATH IIEHTpa 0araTOKyTHHKA,;

— YTOYHUTH, YU € OaraTOKyTHHK OIMCAHWM HABKOJO OKPYXKHOCTI abo
BIIMCAaHUM Y Hel,

— 3aJaTd paJilyC BIHCaHOi ab0 OINMHUCAHOI OKPYXKHOCTI (pajaiyc MOXKHa
BKa3aTu OE3MOCEPETHHO B KOMAHIHOMY PSAIKY a00 332 TOTIOMOTOI0 Kypcopy).

2. [lobynoBa OaraTokyTHMKa 3a mapamerpoMm ,,CTOpoHa”:  cIocio
3aCHOBAHMM Ha 3a3HAYCHHI KOOPAMHAT IMOYATKOBOi 1 KIHIIEBOI TOYOK OJIHIET 3i
cropid. Jlng BuOOpy 1bOro cmnocoOy B psAKY MiAKa3KH ,,YKaXKUTE IEHTP
MHoroyrosbHuka uin [Ctoponal: ” Bapto BBecTu mnapamerp Crtopona abo C.
Jlam 3a3HaYNTH:

— MOYaTKOBY TOUYKY OJIHIEI 31 CTOPIH;

— KIHLIEBY TOUKY.

6.3.6. Komannaa ,,Pline (Ilonuaunus/Ilaunun)”
Icaye nBi nokamizoBaHi Ha3BU KomaHau ,,Pline”: ,Ilomunuaus’™ 1 ,Jlnuaus”.

Bonu oOuaBi A03BOJIAIOTH BUKIMKATH IHCTPYMEHT MOOYI0BU mojiumiHil. s 11p0ro
HeoOx1qHO BBecTH KomaHnay ,,Pline (Ilomwnuaus/[InuHus)” onHUM 3 TOCTYIHHUX B
AutoCAD wmetonis (Tab:. 6.7).

Tabanis 6.7
Bapiantu Buknuky komanau ,,Pline (Ilomununus)”
Komanna Bun Bukinky ITopsnok BUKOHAHHS
,,Pline [TaHens THCTPYMEHTIB Pucosanue = INomumuaus/[Inuaus
(ITonmumuaus/ MeHnro Pucosanue = INomumuaus/[Inuaus
[Tnuuus)” Komannma [Momnuaus/TInuaus

Buknmuk komanmm ,,Pline (ITosmnmuaus/[Inuans)” 3 maHenmi IHCTPYMEHTIB

moka3aHo Ha puc. 6.19.

[Tix moniniHIED pO3yMI€eThCS CKiIaaHa (irypa, U0 BKIIOYAE MPSIMOJIIHIMHI Ta

IyroBi cerMeHTH. TepMiH "momuniHiA" MOXHa po30UTH Ha /1Bl YaCTUHHU, IO O3HAYAE
"KiJbKa JHIN".

[/ /7000700 /o~>8n - BEDEAAS

MNoananuns

[MNocTpoerune AByMEPHBIX NONMANHWI

Puc. 6.19. Komanpa ,,Pline (ITonunuuus/IInvaust)” Ha maHesi iHCTPYMEHTIB
,,PrucoBanue”’
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Hwuxye HaBeeH1 1€kl BJIaCTUBOCTI MOJIUTIHIHA.

1. IMominixii MOXHA 3a7aTH BU3HAYEHY IITUPUHY.

2. Tlomininii yHacmigoK iXHBOI THYYKOCTI 3pYYHO BUKOPHCTOBYBATH JIs
noOy10BU 00'€KTIB.

3. [oniniHii BUKOPUCTOBYIOTHCS JIJIsl MOOYOBH Oy 1b-SIKUX THITIB JIHIH.

4. ]JIns MOMNUTHIA 1ICHYIOTh Pi3HOMAaHITHI KOMaHAHM peAaryBaHHs, HalpHUKIIaa
komana [IPE/I.

5. OHa MOJITIHISA MOXE CKJIQIaTHCs 3 JACKUIBKOX CErMEHTIB IMOJUTIHINA 1 ayT
P13HOT TOBIIMHHU.

Jlis 1moOyaoBH MONIIHIT BHKIMKAEThCS KoMauzaa . llomumuaus/IInunns”.
Komanma ,Jlomununus/[Inuaus” aHamoriuna komauai ,,Line (Otpe3ok)”, 3a
BUHSTKOM JIOAATKOBUX MOXJIMBOCTEH, HaJaHUX MapaMeTpaMyd KOMaHIu. Yci
CErMEHTH MOJIUTIHIT PO3TISAAI0ThCS SIK €IMHUI 00'€KT.

Hanpukiaz, 1i1s mo0y10BU KpeCIsipcbKoi CTPUIKU (IUB. pHC. 6.20) HEOOXITHO
BUKOHATH KPOKH, MOAAH1 y TPUKJIaAl aiif 6.4.

JIiHisl IIMPUHOIO HA JliHisg mmpuHOO HA
nouyatky 0, a HAMPUKIHI ~ TOYaTKY 1 HAPHUKIHII
6 OMHUILIE 2 OIMHHAILI

4 4

Puc. 6.20. Buxopucranus komauau ,,Pline (Iomumuaus/IInuaus)”

Hpuxnan aiii 6.4
Komanna: lNoamiamHMA
HauasnbHag Touka:
Texymasa wyprHa noaunmHuy pasBHa 0.0000
Crenywomasa Touka wim [[yra/lonyumpuHa/miiHa/OrMeHuTs /liuprHal @ m
Hauamnbhas mmpuHa <0.0000>:0
Koneunas umpuHa <0.0000>: 6
Crnenymomasa Touka unu [Iyra/lonymmpuHa/nnlua/OrMeHnTs /liupunual :
Crenymmas Touka wiv [Jyra/3aMxHyTh/onyumpuHa/ oiHa/OrMennTs /IprHal @ w
HauanpHasg mmpuHa <6.0000>: 2
Koneunasa mmpuHa <2.0000>: 2
Crnenmymomasa Touka wim [[yra/3amMkHyTh/IonyumpuHa/ oialiia/OrMeHnTs /linpuHal ¢

[TapameTpu nomimiHii:

— ,,Cienytomas To4ka” — MOJOKEHHSI HACTYIMMHOI TOYKHA MOTOYHOTO CErMEHTa
TTOJILTIHIT;

— ,,JlIupuHa” — 3MiHa TOBIIWHHM ITOJILIIHIT,

— ,,3aMKHYTbh” — KIHII€BA TOYKA MOTOYHOTI'O CETMEHTA 3'€ THYETHCS 3 TIEPILIOI0
TOYKOIO MEPIIOT0 CETMEHTA,
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— ,JuilHA” — M03BOJIsE 3a3HAYUTH JOBKHUHY CETMEHTA, 110 OYIyEThCS B TOMY
caMOMY HAMpSMKY, 1110 1 MIOTIEPEIHIH; SKIIO MONEPEIHI CETMEHT € TyTO0l0, TO HOBUU
CErMEHT OyJie CIIPSIMOBAHUMN IO TOTUYHIH 10 TyTH;

»OTMEHUTL” — BHUJAISIE 3 KPECICHHS OCTaHHIM MOOYyJOBaHMM CErMEHT
TIOJILTIHIT;

,Jyra” — 103BOJISIE TIEPEUTH 10 TOOYAOBH JYTH, JOTHYHA JO SKOi ¥y
MIOYATKOBIH TOUIll 30ira€ThCs 3 JOTUYHOK JIO TOMEPETHLOTO CErMEHTa B HOro
KIHIEB1HA TOYIII.

BucHoBku

VY na"nomy po3Jiiii po3rasHYTI Taki OCHOBHI MUTAHHS:

— BUKOPHUCTaHHS KOMaHJ| Ta PEXUMIB TOUHOI TOOYOBU KPECIICHbD;
— 3aCTOCYBaHHS TPyN KOMaH1 po3pOOKH KpeCIeHb.

KoHTposbHI nUTAHHS

Busznaute moHATTS 00'€KTHOT MPUB'SI3KHU.

Sxi mapamMeTpu Ma€ pexkuM 00'€KTHOT TPUB'I3KU?

VY 4oMy 0COOJIUBICT MOCTIHHOTO PEXUMY 00'€KTHOT MIPUB'SI3KU?
VY yomy nepeBaru 00'eKTHOI MPUB'I3KU?

[TosicHITh TOHATTS 00'€KTHOT TPUB'SA3KU Ta 00’ EKTHOTO BIJICTEKYBaHHS.
[TosicHITh MOHATTS "IAPU KPECIECHH "

[TosicHITh TOHATTSA "HYIBOBUH 1IAP".

3 SIKOI0 METOI0 BUKOPUCTOBYIOTHCS IIAPU KPECTICHHS?

. SIkuM YMHOM 3I1HCHIOETHCA KEPYBAHHS BUAUMICTIO IIapy?

10 SIK1 KOMaHI1 HAa3UBAIOTHCS MPO30OPUMHU?

11. Ha3Bith ciocoOu 1oOy10BH JIyTH.

12. Ha3BiTs ciocoOu o0y 10BH MPSIMOKYTHHKA.

13. Ha3BiTh mapamerpu komaHmu ,,Rectang (ITpssMmoyroigsHUK)”.
14. Ha3Bith ciocoOu o0y 10BH eJirca.

15. Busnaure BiAMIHHICTG ITOJUTIHIT Bl 3BUYAWHO]T JIIHII.

oCcoNOOR~LODE
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7. PEAJAT'YBAHHSA OB’EKTIB B AUTOCAD

HaBuyanbHOIO METOIO PpO3ALTY € O3HAaMOMJICHHSI CTYAEHTIB 3 KOMaHAaMH
AUutoCAD nnst penaryBanHs 00’ €KTIB KPECICHHS.

VY pe3ynbTari BUBUEHHS JAHOTO PO3/LUTY CTYACHTU IOBUHHI 3HAMU:

— KOMaHJU pefaryBaHHs KpecIeHHS;

— SIKUM YMHOM 3a0€3MeUUTH TOYHICTh rpadiuHuX MOOYA0B;

— BUKOPUCTAHHS 1IAPIB Y KPECICHHSX;

— 3aCTOCYBaHHs TEKCTY B KPECICHHSIX;

— BUKOPUCTAHHS aTpuOyTiB Ta OJIOKIB Y KPECIECHHSX;

— KOMaH/J# MoOy0BH rpadiuHUX MPUMITHBIB.

7.1. PenaryBaHHsl KpecJieHb

[lin penaryBanHsMm o0'ektiB y mnporpami AUtOCAD maetbcss Ha yBasi
BUKOHAHHS OTNEpalliil HajJ ICHyIoUYMMH TpadiuHUMHU OpumitTHBaMu (00'€ekTamu), a
caMme: 3MiHa pO3MIpiB, MICIS PO3TAlllyBaHHS, KUIbKOCTI, BIIACTUBOCTEN 00'€KTIB, IXHIX
MPOTOpIIIN, BUAATICHHS 3a J01oMoroto Bxe Bigomoi komanau CTEPTU 1 6arato yoro
iHmoro. IHoAl mWpW penaryBaHHI [JOJAIOThCA HOBI OO0'€KTH, HANpUKIAL, MpH
3actocyBaHHl koManau KOINMIOBATHM ta i1Hmmx. Ilpu npoMy, K mpaBuio,
30epiraeTbCsi KOJIp 1 TUI JIIHIT BUXIIHUX OO'€KTIB, HE3BaKalOUM HAa MOXJIMBI 3MIHU
iXHIX MOTOYHHUX YCTAHOBOK.

[Tponenypu penaryBaHHs 3aBXAH CYNPOBOJKYE BUOIp OJHOTO ab0 JIEKIIbKOX
CKJIQHUX 200 MpocTHX 00'€KTiB (TpadiuHUX MPUMITHBIB).

CroyaTKky BUKIHKAEThCS HEOOXiHA KOMaHJa, IMo jJae 3anuT: “Beioop
00BeKTOB:”. Y BIAMOBIAL HA HHOTO MOTPIOHO 3/1MCHIOBATH BUOIp 00'€KTIB HAJIC)KHUM
YUHOM.

Komannu penaryBanHs MOXyTh OyTH BUKIMKAaHI 3 TMaHENl 1HCTPYMEHTIB
(puc. 7.1), ekpaHHOTO MEHIO a00 3 KOMAHIHOTO PSIIKA.

L% MhESES ORI+~ 0@ ‘

Puc. 7.1. Tlanens iHCTpyMEHTIB ,,PegakTupoBanue”

7.1.1. Komanaa ,,Move (Ilepenectn)”

Komanpga ,,Move (Ilepenectr)” BUKOPHUCTOBYETHCS MJIsl MJIOCKOMAPAIEIbHOTO
nepeHocy o0paHux 00'€KTIB 3 OJJHOTO MICIIS KPECICHHS Ha 1HIIIE, HE 3MIHIOIOYH TXHIX
pPO3MIpIB.

Jlns 11b0r0 HEOOXIAHO BUKIMKATH KoMaHay ,,Move (Ilepenectu)” omHum 3
noctynaux B AUtOCAD metonis (tadu. 7.1).

[Ticnst BUKIMKY KOMAaHIM BUBOJUTHCA IMiJKa3Ka, y SKi MPOMOHYEThCS
BUJIUIUTH TiepeMillyBaHl 00'ekTh. Mo)kHa BUIIIUTH OO'€KTH 1HIWBIAyadbHO abo
3poOuTH BUOIPKY.

[TepemimieHHs 3agaeThes BITHOCHO 0a30Boi Touku. Lle Oyap-sKa Touka ekpaHa,
MPOTE 3BUYANHO 3a3HAYAETHCS BEPILIMHA OJTHOTO 3 00'€KTIB.
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[lepemimenHss 00'ekTa 3agaeThCsi KOOPAMHATAMU HOBOi TOYKH, Yy SKY
NEPEHOCUTHCS 0a30Ba TOUKA.

Taomurg 7.1
Bapiantu Bukiauky komanau ,,Move (Ilepenectn)”
Komanna Bun Bukimky IlopsnoK BUKOHAHHS
,Move [TaHenb 1HCTPYMEHTIB PenaxtupoBanue = Ilepenectu
(ITepenectu)” Menro PenaktupoBanue = Ilepenectu
Komanna [Tepenectn

Buknuk xomanau ,,Move (Ilepenectu)” 3 maHesni 1HCTPYMEHTIB MOKa3aHO Ha
puc. 7.2.

Il & °3 A & B213+|O Bl 4 -7 0 » ] r &)

MNepemecrnin

Mepemewerne o6LEKTOR Ha 3343HHOE PACCTOAHWE B YKA3aHHOM
HanpasneHnun

Puc. 7.2. Komanna ,,Move (Ilepenectn)” Ha maHemi iIHCTPYMEHTIB
,»,P€IaKTUPOBAHUE™

Buxopucranns komanau ,,Move (Ilepenectn)” HaBeneHo B npukias 7.1 ta Ha
puc. 7.3.

HMpuxnan aiii 7.1

Komanna: IlepeHecCcTH

Brbepure OOBEKTH: HaumeHOoO: 1

Brbepure obbekTH: <Enter> (BimMoBTecsa Bin nomanbmoro BUOOPY)

Bazosasa Touka wmnu [llepeMemeHme] : (3amayiTe HOJIOXEHHS 0a30BO1
TOUKIM)
<IlepemelmeHMne>: Bropaa Touka wmam <CUMTAThH nepeMeleHueM

IEPBYK TOUKYy>: (3amaViTe HOBE IIOJIOXEHHS 0as0BO1 TOUKU)

e @

Puc. 7.3. Bukopucranus komauau ,,Move (Ilepenectn)”
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7.1.2. KonitoBaHHs1 00'€KTiB

s ogHO- abo OaraTopa3oBOro KOMIIOBAHHS HAsSBHOIO 00'€KTa MpH3Ha4YeHa
komanaa ,,Copy (Komuposanwue)”. Ilpu 1ipoMy BUXiTHUN 00'€KT 30€pira€ThCs.

Jlns komitoBaHHS 00'eKTa MOTPIOHO HOTO BUILIUTH, 3a3HAYUTH 0a30BYy TOUKY 1
MIOJIO’KEHHS APYTOi, Y SKY MepeMilIyeThcsi 6a30Ba ToUka 00’ €KTa.

JIist 1bor0 HEeOoOX1HO BUKIMKATH KoMaHay ,,Copy (KomupoBanue)” ognum 3
noctynaux B AUtOCAD meronis (Tadm. 7.2).

Taomurs 7.2
Bapiantu Bukimnky komanau ,,Copy (Konuposanue)”

Komanna Bun Bukimky [Topsinox BUKOHAHHSA
,Copy [TaHenb 1HCTPYMEHTIB PenakrupoBanue - KonupoBanue
(Konuposanue)” | MeHto PenakrupoBanue - KonupoBanue

Komannma Konmposanue

Buknuk komanau ,,Copy (KonupoBanue)” 3 maHesi IHCTPyMEHTIB ITOKa3aHO Ha
puc. 7.4,

[£P5h &8+ OFIE + /=3~ 0]t évf

Konuposars

Konupoearune o6-exKToB Ha 3343HHOM PACCTOAHUM B YK3a3ZaHHOM
HanpasneHnn

Puc. 7.4. Komanpa ,,KonupoBanue” Ha maHesi IHCTPYMEHTIB ,,PeakTupoBanue”
Bukopucranns komanau ,,Konupopanue” HaBeIeHO B MpUKIadi 7.2.

Ipukaan aiii 7.2

Komanma: copy

Bribepure o0OBEKTH: HaumeHo: 1 (BubepiTh 0O'eKT, AKUN
Tpeba CkKoIinBaTH)

Bribepute o0OmekTH: <Enter>

BazoBasa Touka unu [llepememeHne ] (BkaxiTe 0a30BY TOUKY)
<IlepememeHne>: BTopada TouKa UM <CUMTATH [I€pPeMelleHMEM [ePBYI
TOUKY> :

(YxaxlTb HOBe IIOJIOXeHHS 0as0BOI TOUKMU)
YKaXyTe BTOPYI TOUKY Miay [Buxon/OrmeHuTb] <BHXOI>:

7.1.3. IloOynoBa napajejbLHUX 00'€KTIB

Komanga ,,Offset (Ilogo6ue)” 3acTocoByeThCsl Il MOOYJOBH MapaneabHUX
BIJIP13KiB, TIOJIUTIHIA, KOHIIEHTPUYHUX OKPYKHOCTEH, TyT 1 T. II.

[Tpu BUKIMKY KOMaHIU 33/1a€ThCS BIACTaHb MEpeHOCYy ado TOuKa, 4depe3 SKY
MOBUHHUM MPOUTH 00'€KT, IKUW Y MEPUIOMY BHUIIAJIKY MIEPEHOCUTHCS, a B IPYTOMY —
KOIIFOETHCS, aJie 31 3MIHOIO PO3MIpY.
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Jlns moOy0BU €IInciB HEOOX1THO BUKIMKATH KoMaHay ,,Offset (ITomoGue)”
oxHUM 3 jgocTyrmHux B AUtOCAD metoxis (Tadum. 7.3).

Tabmums 7.3
BapianTtu BUKINKY KoMaHaH ,,llonobue”

Komanga Bun Bukimky [Topsimox BUKOHAHHS
,,Offset [Tanens IHCTPYMEHTIB PenaxtupoBanue = [Togooue
(ITomoGue)” Menro PenaxtupoBanue = [logoOue

Komanna [TonoOue

Buxnuk komanan ,,Offset (IlogoOue)” 3 maHeni 1HCTPYMEHTIB TIOKa3aHO Ha
puc. 7.5.

[£3 AEBE+ OB + /=3~ ] @

Cmewmienne

Co3gaHMe KOHUEHTPUYECKNX KPYT OB, NAPannNensbHbiX OTPEIKOE U
napanneﬂbelx KpHMEbIX

Puc. 7.5. Komanga ,,Offset (IlogoOue)” Ha maneni iHCTpYMEHTIB ,,PenakTupoBanue”

Buxopucranns komanam ,,[1oqo6ue” HaBemeHo B mpukiami 7.3 Ta Ha puc. 7.6.
Hpuxnanx aiit 7.3

Komanna: Tomobue

YKaxmuTe paccTodHMEe CMelleHrs uim [Uepes/YoamuTs/Cion] <Uepes>: u
YKaxmuTe TOUKY, yepes KOTOPYI  TPOXOOUT oObekKT, ZRANZI
[Beixon/Heckosbpko/OrMeHUTs | ¢ 90

BuibepuTe OOBEKT IS CMelmeHus i [Buixon/OrMenuTs] <Beixom>: 92
Buibepure OOBEKT g CMemeHus uiau [Beixon/OTMeHUTH] <BBIXOI>:
BubeprTe oOOBEeKT IJig CcMemeHus uiau [Buxon/OTMeHUTh] <BEIXOI>:
*IlpepBaHO*

KomaHIna:

Puc. 7.6. IToOymoBa KOHIIEHTPUYHUX K1JI 32 JJOTIOMOTOI0 KoMmanau ,,Offset
(ITomobue)”
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7.1.4. IloBopoT 00'€eKTiB

Komanpga ,,Rotate (IloBepHyTh)” 3aCTOCOBYETHCS JUIsi MOBOPOTY 0O0'ekTa abo
rpynu 00'€KTiB BiIHOCHO OyIb-sKOi TOukH, oOpaHOi sk Oa3oBa. Bemnuuny kyra
MOJKHa BBOJUTH B KOMaHJHOMY DsIIKy a00 3a3HauaTH KyT KypcopoM Ha poOodoMy
MOJIi KpEeCIeHHS Y BiJHOCHUX TMOJSIPHUX KOOpAWHATaX. Touka BIUTIKy CHUCTEMH
KOOPJAMHAT PO3TAIIOBY€ETHCS B 0a30B1H TOYIII.

Jlist moBopoTy 00'ekTta abo Tpynu 00'€KTIB HEOOXITHO BUKIUKATH KOMAaHIY
,,Rotate (IToBepuyTh)” ogaum 3 goctynHux B AUtOCAD mertonis (Tadm. 7.4).

HampsiMOK MOBOpPOTY 3aJIe’KHUTh Bij IMOCITIIOBHOCTI BBEJICHHS TOYOK a00 PyXy
MUIIICIO.

Taomung 7.4
Bapiantu Bukinky komanau ,,Rotate (IloBepuyTs)”

Komanna Bun BUKIHKY [Topsinok BUKOHAHHS
,Rotate [laHenb 1HCTPYMEHTIB PenaktupoBanue = [1oBepHYThH
(IToBepuyTh)” | MeHro PenaktupoBanue = [1oBepHYThH

Komanna [ToBepHyTH

Buxnuk xomanau ,,Rotate (IloBepHyTh)” 3 maHenl I1HCTPYMEHTIB IOKa3aHO
Ha  puc. /.7.

[£%5 A &2+ 0BG+~ A0 @j

Mosepnyrn

Moeopor ob6vexTos sokpyr 6a30B0M TOYKN

MOo>XHO BBINCAHATL BpalleHne EbibparHbix 06BEKTOB BOKPYT
6a3080M TONUKN Ha BENNMYNHY 3BCoNtoTHOro yraa.

Puc. 7.7. Komanna ,,Rotate (IloBepHyTh)” Ha MaHesi IHCTPYMEHTIB
,»,PEeIaKTUpOBaHUE™

Buxopucranns komannu ,,Rotate (IToBepuyTh)” HaBemeHo B mpukiami /.4 ta
Ha puc. 7.8.

Hpuxaan aiii 7.4

Komaupa: IloBepHYTH

TekyluMre YCTAaHOBKM oTcueTa yrjgor B IICK: ANGDIR=npoTus u/cC
ANGBASE=0

BribepuTe OOBEKTHI: HammeHOo: 1

Buibepute o060BekTH: <Enter> (ioMoBa Binm mnDozmajbIIOTO
BUOODY)

Basorag Touka: 127, 326 (BkaxiTes 0OasoBy TOuky Ha 00'ekTi
abo mopyd 3 HUM)

Yros nosopoTra wiu [Konmsa/OnopHent yroj] : 34
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Ba3zoea moyka
Puc. 7.8. Bukonanus noBopoTy komanjoxo ,,Rotate ([loBepuyts)”

7.1.5. CTBoproBaHHs KoMiii 00'ekTa

Komanna ,,Array (MaccuB)” [103BOJISIE CTBOpIOBAaTH Kormii o00'ekta B
NpsIMOKYTHOMY abo KpyroBomy MmacuBi. L{s komanma ananoriuna komasmi ,,Copy
(KommupoBatp)”, ajge mpu HEOOXITHOCTI KOMiIOBaHHS O0'€KTa y BENHUKINA KUIBKOCTI
O11b1I €(hEeKTUBHA.

JUist cTBOproBaHHSL KoIii 00'€KTa B NMPSMOKYTHOMY a00 KpyroBOMYy MacHBI
HEOOXI1THO BUKJIMKATU KOMaHAy ,,Array (MaccuB)” onHuM 3 goctynHux B AutoCAD
MeToiB (Tab. 7.5).

Tabmums 7.5
Bapiantu Buknuky komauau ,,Array (Maccus)”
Komanpga Bun Bukiuky [Topsinok BUKOHAHHS
LHArray [Tanenb IHCTPYMEHTIB PenaxtupoBanue = Maccus
(Maccus)” MeHto PenaxtupoBanue = Maccus
Komanna Maccus

Buxnuk xomanau ,,Array (MaccuB)” 3 maHesni IHCTpYMEHTIB TIOKa3aHO Ha
puc. 7.9.

L & 5 Mh &8 O FIM -7+ 1] &l

Mpamoyronbhbin maccus

Pacnpeaenenune sxsemnnapos o6vexta g noboi kombuHaumm
CTPOK, CTONBUOB 1 YPOBHEMN.

Puc. 7.9. Komanna ,,Array (MaccuB)” Ha maHe iHCTPYMEHTIB ,,PenaktupoBanue”
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Akmo o0paHO CTBOPEHHS MNPSIMOKYTHOTO MacHBY, HEOOXITHO JOJAaTH Takli
JIaHl: YUCJIO PSAIKIB 1 CTOBMINB (1111 YKCIIA), 3MIMIEHHS MIX €JIeMEHTaMHU MAacHUBY 1
KyT Haxuiy (BBEJICHI YMClIa MOXKYTh OyTH SIK JOJATHUMH, TaK 1 BIJI’€EMHUMH — BiJl
IIbOTO 3aJICKUTh PO3TAIITyBaHHS MAacHUBY).

Buxopuctanns komanau ,, I IpsmoyroiapHbiii MaccuB™ HaBeneHo Ha puc. 7.10.
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Puc. 7.10. Pe3synbrat po6otu komanau ,,IIpsisMmoyronbHbIit MaccuB”

Komanga ,MaccuB” Hajgae TakoX MOXKJIIMBICTh JIOJATKOBUX BapiaHTIB
PO3MHOXKEHHS 00’ €KTIB KPECIIeHHS, TAKUX SK: MAaCUB IO KOJIY, MAaCHB 3a TPAEKTOPIEIO
Ta TMPSAMOKYTHHMH MacuB, III0 PO3TAIllOBaHI B MYHKTI ,,MacCHB” TOJOBHOTO MEHIO
,Penakruposats”’ (puc. 7.11).

Peaaxrupoears  [Mapamerpusaums  Okwo
@ Ceoncrea
. E; Konuposanue CEONCTE
1B Vsmenwms va MoCaoro
Obvexr >

Moapeka ?
Macwrab aHHoTaTHEHOro 00bexTa >

Crepers
Konupogars

3epkano

P oS

Mogobue

Maccue b 88 MpamoyronbHbIi Maccne

[

Yaanate nosropsiowmecs obvexTol ¢/ Macewe no Tpaextopun

]

o8 » -
. o o Kpyrosoi maccume
*3+ [lepenecrn ’

Puc. 7.11. JlomatkoBi BapiaHTH poOOTH KOMaHIu ,,MaccuB” B TOJJOBHOMY MEHIO
,,P€IaKTUPOBAThH
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SIk1o0 oOpaHo CTBOPEHHS KPYTOBOTO MAacHBY, HEOOX1/THO 3a3HAYUTH TaKe:

— IEHTP, HABKOJIO SIKOTO TI0 KOJTy Oy/1e CKOMiioBaHO 0OpaHuii 00’ €KT;

— cnoci0d moOy0BM KPYyroBOTO MacuBY (MOKHA 00paTH OJMH 3 TPHOX CIOCO0IB
3a BHOOPOM), HABOISIY1 YMCIIOB1 3HAYCHHS JIJIT 0OpaHOTO CIOCO0Yy;

— 9y Tpeba MOBEPTATH €IEMEHTH MACUBY IIPU PO3MIILECHHI iX 1O KOITY.

Buxopuctanns komanau ,,Kpyrosoit maccup” HaBeneHo Ha puc. 7.12.

\| /7
\
- \\
Puc. 7.12. Pe3ynwpTaT poboTH KOMaHu ,,KpyroBoi Mmaccus”

7.1.6. [I3epkanbHe BinoOpa:keHHs 00'€KTiB

JI3epkanbHe BiIOOpaK€HHS BHUILJIEHOTO 00'€kTa BIJHOCHO OOpaHoi oOcl
J03BOJISIE CTBOpIOBaTH KomaHjaa ,,Mirror (3epkano)”. Ilicns BUKIMKY KOMaHIU
MOTPIOHO BUAUIMTH O0'€KT 1 BKa3aTH BICh BigoOpakeHHs. TOYKH, IO BU3HAYAIOTH
BiCh B1JIOOpaKE€HHSI, MOXKHA BBECTH B KOMAHIHOMY PSIKY 200 MOKa3aTH HAa €KpaHi.

[Ticnss BBemeHHsI MepIIOi TOYKM Ha €KpaHi 3'SBISEThCSA A3€pKalibHA KOIIIS
00'€KTa B PEKUMI CIIOCTEPEIKEHHS 3a PyXOM Kypcopy. Jlaii 3a1ar0Tecs KOOpAUHATH
npyroi Ttouku. Komanma nosBosisie (3a BUOOpoM) 30epertd 00’ €KkT-opuriHayi abo
CTEPTH.

Jlns moOymoBH J3epKaIbHHOTO BIIOOpaKeHHS HEOOX1JHO BUKIMKATH KOMAaHIY
,Mirror (3epkaino)” ogaum 3 goctynHux B AUtOCAD metoai (Tadi. 7.6).

Tabmums 7.6
Bapiantu Bukinuky komanau ,,Mirror (3epkasno)”

Komanpga Bun Bukiuky ITopsnok BUKOHAHHS
,Mirror [Tanens 1HCTPYMEHTIB PenaxtupoBanue = 3epkaio
(3epkano)” Menrio PenaxtupoBanue = 3epkaio

Komannma 3epkaiio

Buxnuk koMmanau ,,Mirror (3epkano)” 3 maHesl iIHCTPYMEHTIB MTOKa3aHo Ha
puc. 7.13. -

[£ 5@ 32+ OBIR + /1~ (0] @l

I

3epxkanbHoe oTpaxexnune \

Co3aanune 3epkansHoMi Kkonum ebibparnbix obvexrTos

Puc. 7.13. Komanna ,,Mirror (3epkasno)” Ha maHen iIHCTpyMEHTIB ,,PenaktupoBanue”
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Bukopucranns komauau ,,Mirror (3epkano)” HaBeEeHO B MpUKIal /.5 Ta Ha
puc. 7.14.

Ipukaan aii 7.5

KomaHma: 3epxaiio

BeibepuTe OOBEKTHI: [IPOTMBOIIOJIOKHED yT'OJI: HaVIOeHO: 8
BeiOepure OOBEKTHL:

[lepBasa TOukKa OCHM OTPaxeHMA: BTopasa TOUKa OCH OTPaXESHMUA:
YoammMTe McxomHele ofwekTh? [Ja/Her] <H>: H

Puc. 7.14. PesynwsTaT podoT komanau ,,Mirror (3epkaiio)”

7.1.7. 3mina ¢opmu i po3mipiB 00'exTa

Komanpa ,,Stretch (PactsnyTs)” mo3Bosise 3MiHUTH (HOpMy 1 PO3MIp BUALIEHO]
yacTuHU 00'ekTa. [Ipn 1boMy 00'ekTH HEe 00OB'I3KOBO PO3TATYIOThCSA. MOXKINBO, 1110
4acTHHA 00'€KTIB PO3TATYETHCSA, @ YACTUHA CTATAETHCS a00 BC1 CTATAIOTHCS.

VY mpolieci BUKOHaHHS KOMaHIU OCOOJUBICTh € B TOMY, IO OO'€KTH MOKHA
BUOMpATH TIIBKUA PaMKOI0, 0 po3cikae. [Ipu npboMy 00'€KTH, IO LIJIKOM HOTPANUIH
B PaMKy, HE 3MIHIOIOTh CBO€T ()OPMHU, a TITLKHU MEPEHOCITHCS 3 MICI Ha MICIIe, aje
Ti, III0 YACTKOBO 3HAXOJSITHCS B PaMIIl, IO PO3CIKAE, PO3TATYIOTHCS.

Y TakoMy Bumagky oO'€KT, SIKUWA TIEPEHOCUTHCSA, HE BTpA4ya€e 3B'S3KIB Yy
3araJbHOMY 300pa’KeHHI.

[[{o6 3mMiHuTH opMy 1 PO3MIp BHUIIJIECHOT YAaCTUHHU, HEOOXIHO BUKIWKATH
koMmaHay ,Stretch (Pactanyts)” omuum 3 noctynHux B AUtOCAD  wmetoni
(Tabmn. 7.7).

Buxnuk xomanmm ,,Stretch (PacTsnyTh)” 3 maHeni IHCTPYMEHTIB  MOKa3aHO
Ha puc. 7.15.
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TabOmurs 7.7
BapianTtu Bukinky komanau ,,Stretch (Pactsnyts)”

Komanma Bun Bukimky [Topsimox BUKOHAHHS
»tretch [lanens 1HCTPYMEHTIB PenaktupoBanue = PacTsaHyTh
(PactsnyTh)” | MeHio PenaxtupoBanue = PacTaHyTh

Komanma PactsnyTh

Pacranyre

Pacrarueanne o6nexToB, Nnepecexaembix paMkon esibopa nan
MHOTOYTO/IbHUKOM

Puc. 7.15. Komanpa ,,Stretch (PactsiHyTh)” Ha maHen iIHCTPYMEHTIB
,,PeIaKTupoBaHue”

Buxopucrannas komanmu ,,Stretch (PactsnyTs)” HaBeneHo Ha puc. 7.16.

A\
N

/ N
1

Puc. 7.16. Pe3synbTaT poboTu koManu ,,Stretch (Pactsnyts)”

7.1.8. 3miHa noBKHHM 00'cKTAa

Jlnst momoBkeHHsT 00'€kTiB, crovaTtky BuOepitb Mexi. Komanma ,,Extend
(Y 1mMHUTB)” 3aCTOCOBYETHCS Y BUIAJIKY MOJIOBKEHHSI 00'€KTIB 1O MEX1 3 IBHUM a00
HESBHUM TMEpeTHHAHHSIM. SIK MeXa MOXYTh BHCTyHaTH OUIBLIICTE 00'€KTIB
AutoCAD, y ToMy 4HCIli TEKCT.

Mo>HMBO Tak camMo 00'€KT, IO MOJOBXKYETHCS, MIEPETUHAE HE caMy TPaHUUYHY
KPOMKY, a 1i NpOJOBXEHHS (BUMAaJO0K HesBHOro mnepetuHanHs). [logoBxkyBaTHcs
MOXYTbh HE 3aMKHYTI1 00'€KTH.

Oco0nuBICTh Yy 3aCTOCyBaHHI KOMaHau — oOupatu 00'€KTH, 110
HOJIOBXKYIOThCS, IOTPIOHO IO OTHOMY.
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[Io6 ckopucTaThCs KOMaHI0I0, HEOOXITHO CIIOYaTKy 3a3HAYUTH 00 €KT, 10
SKOTO TpeOa MOJOBXUTH, a NIl — 00’ €KT, 10 MOIOBKYETHCS.

Jlns  monmoBkeHHs 00'€eKTIB HEOOXITHO BHUKJIMKATH KomaHay ,,Extend
(Y umautb)” ogaum 3 goctynHux B AUtOCAD metonis (tadi. 7.8).

Tabmurs 7.8
Bapiantu Buknuky komanau ,,Extend (Y amuHuth)”

Komanna Bup BUKiuKy [Topsimox BUKOHAHHS
,»Extend [Tanenb IHCTPYMEHTIB PenaktupoBanue = Y IJIMHUTH
(Ynmauts)” | MeHro PenaxtupoBanue = Y UIMHUTD

Komanna Y 1IMHUTH

Buxknuk komanmu ,,Extend (YmimuHuTH)” 3 maHedl 1HCTPYMEHTIB TOKAa3aHO
Ha puc. 7.17.

¢354 &88 4 OBIR +-/ccy~ A0 &)

Yanuuurs

Yanurernne o6bexTos 8 COOTBETCTEMM C KPOMKAMM APYTHX
obvexTos

Puc. 7.17. Komanna ,,Extend (Y 11uHUTH)” Ha MTaHes i 1HCTPYMEHTIB
,,PeIaKTUpoBaHUE”

7.1.9. O0pizanHs YacTUHM 00'€KTA

Komanna ,,Trim (O6pe3aTs)” 103BOJISIE BUIAIWTH YAaCTHHY O00'€KTa, IO
BUCTYIA€ 3a BU3HAUCHI MeX1. J[s moOymoBH Mexi 00'€KTa MOKHA 3aJ1aTh OJIHY a0o
KUTbKa MeX oOpizaHHA. SIKI0 HEOOXigHO po30UMTH 00'€KT, OYIyeThCS JBI MeEXI
oOpi3aHHs 1 BUAAAETHCA YACTUHA 00'€KTa, PO3TAIIIOBAHA MK HUMU.

[Ilo6 ckopucTaTucs KOMaHI0K, HEOOXITHO CIOYaTKy 3a3HAYUTH OO0 €KT,
BIJIHOCHO $IKOro TpeOa oOpizatu 3aiiBi HOro YacTWHHU, a JAalll — OO’€KTH, LIO
00p13at0ThCHI.

JIns BUJaAjeHHS 4YacTUHMU 00'€KTa HEOOXIJHO BUKJIMKATH KOMaHIy ,,Trim
(O6pe3ath)” ogauM 3 goctynHux B AUtOCAD metonis (Tadm. 7.9).

Tabmuis 7.9
Bapiantu Bukimky komauau ,, [rim (OOpe3ats)”
Komanna Bun Buknuky [Topsimok BUKOHAHHS
,» L Tim [TaHens 1HCTPYMEHTIB PenaxtupoBanne = OOpe3ath
(O6pe3atp)” MeHnro PenaxtupoBanne = OOpe3ath
Komanna OO6pe3aTh

Buxknuk xomanmau ,, Trim (OOpe3aTh)” 3 maHenl 1THCTPYMEHTIB MOKa3aHO
Ha puc. 7.18.
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O6pesars

Obpesxa 0GBLEKTOE B COOTEETCTEMM C KPOMKAMM APYTHX
obrexToe

Puc. 7.18. Komanga ,, Trim (O6pe3aTs)” Ha maHesi 1HCTPYMEHTIB ,,PegakTupoBanue”

Buxopucrannass xomaugau ,,Irim (OOpe3ats)” (mo Ta micist i BUKOHAHHS)
HaBejieHo Ha puc. 7.19.

Mexa
00pi3aHHA

Mexa
oOpi13aHHA

\

a) 6)

Puc. 7.19. 306paxenns 06’exra 10 (a) Ta micis (0) BAKOHAHHS KOMaHH ,, [1im
(O0pe3ath)”

7.1.10. MacmitaOyBaHHsl 00'€KTiB

Komanna ,,Scale (Macmral)” 3acTOCOBY€ThCA MJisi MPOMOPLIAHOT 3MIHU
pO3MiIpiB 00'€KTIB KpECICHHs. 3aJIe)KHO BiJ 3HAYEHHsS MacIITaOHOTO KoedilieHTa
o0'ekTH  301IBIIYIOTHCS  (MacmTaOHUM — KoeimieHT Ouiblie OoauHUIN)  abo
3MEHIIYIOThCS.

MacmraOyBaHHS 31IMCHIOETHCS BIIHOCHO 0a30BOi TOUYKHM, IMOJOKEHHS KO Ha
CKpaHi 3aJIUIIAETHCS HE3MIHHUM.

JIJisi IpoTOpPIIIHHOT 3MIHU PO3MIPIB HEOOXITHO BHUKIMKATH KOMaHIy ,,Scale
(Macira6)” ogaum 3 goctynaux B AUtOCAD metonis (tadum. 7.10).

Tabmuus 7.10
Bapiantu Bukimky komanam ,,Scale (Macmra6)”

Komanpga Bun Bukinuky [Topsimok BUKOHAHHS
»Scale [Tanenb iIHCTPYMEHTIB PenaxtupoBanue = Maciirab
(Macmra0)” MeHro PenaxtupoBanue - Macmirad

Komanna Macirad
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Buknuk xomanau ,,Scale (Macmra®)” 3 maHeni IHCTPYMEHTIB MTOKa3aHO
Ha puc. 7.20.

[£%4&8R+0RR+~V/Cta+d0r &

Macwrab

Yeenuyenne nam ymensiuerue enibpanHbix 06vexTos ¢
COXpaHeHreM NPonopuUniA

Puc. 7.20. Komanpa ,,Scale (Macmira0)” Ha maHesni IHCTpyMEHTIB ,,PeakTupoBanue”™

Buxopucrannas komannu ,,Scale (Macmra0)” HaBegeHo B mpukiaai /.6 Ta Ha
puc. 7.21.

Hpuxnan aiii 7.6

Komarna: Macmrab

BribepuTe OOBEKTE: [IPOTMBOIIOJIOXHBEIM YIOJ: HaWIEHO:
16

Bribepure OOBEKTHL:

Bazorasa TOuKa:

MacmTab miam [Konma/OnopHut orpes3ok] <1.0000>: 4

S [ D

Puc. 7.21. Pe3synwsTaT poboTn KOMaHu ,,Scale (Macmita6)”

[HOMI 0OuUMCHEeHHsT MacITaOHOTO KoeiIlieHTa € TPYIOMICTKOIO Orepariier. Y
[[bOMY BHMAJAKYy JUIsl MacIITaOyBaHHS 3aa€ThCS HEOOXITHWUNA PO3MIP BIIHOCHO
BIJIOMOTO PO3MIpy OJHOTO 3 eJleMeHTIB 00'ekTa (a00 3ama€eThCsl TOBXKHMHA 0A30BOTO
BiJIpi3Ka).

Jlist o6uncnenHss MmacTabHOro KoedilieHTa B psSAKY mijaka3ku Macmrad wiu
[Konust/OnopHbli  0Tpe30K]: BBOAUTHCS mapamerp O. Jlami 3a3HavaeThcs Ha
KpeCJIeHH1 a00 BBOAUTHLCS 3 KJIaBlaTypu JIOBXKUHA €JIEeMEHTa BUX1THOrO 00'€KTa 1 HOBa
JIOBXKHHA (IT1CJIsI MacIITaOyBaHHS ) TOTO K €JIEMEHTA.
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7.2. PenaryBaHHs BJIaCTUBOCTEN 00'€KTIB

[Tapametrpu 00'€KTiB IS 3MIHM CIOYAaTKy HEOOXITHO BHAUTUTH. MOXIKBa
3MiHa TaKUX BIACTHBOCTEH 00'€KTIB: KOJIIp, IMIap, TOBIIWHA, THI JIiHI{ Ta iH.

JIns 3MIHM MX TapamMeTpiB CJiJl 3BEPHYTUCS 10 BIIAMOBIAHUX CIHUCKIB, IO
pO3KpHUBalOThCA. SIKimio oOpaHi 00'ekTH MOOYAOBaHI B PI3HMX IIapax ab0 MaroTh
pi3HUK Komip abo TUN JIiHI, TO BIAMOBIAHI CIOUCKH BJIACTUBOCTEH, IO
PO3KpUBAIOTHCS, OYIyTh ITOPOKHIMH.

Jlns  penmaryBaHHs OOpaHUX O00'€KTIB  MOKHA
iHCTpYMeHTIB ,,CBolicTBa 00beKTOB” (pHC. 7.22).

CKOpUCTATUCA  ITAHCJIIIO

1 |
; '/h o, | v A A 7".‘"’\("' | n ‘n" - |
i N‘a'.HQ?h = N AL RIYY —_ vay MM |

N 4' % 4' L 4' 4

Puc. 7.22. Tlanens iHCTpyMeHTIB ,,CBOHCTBA OOBHEKTOB”

3MIHUTH NapamMeTpHu 00’ €KTa MOKHA 3a JOIMOMOror KoMmanau ,,CBoiicTea .
ITicist 3BepTanHs 10 KOMaHIu ,,CBOWMCTBA” BHBOJMTHCSA BIKHO BJIACTHBOCTEH
obpanoro o0'exta (puc. 7.23).

do=8200
x|

- ligj Pucosarne

Ty

|
o Huvero e ssbpano wil ¥ *ﬂ.v E,
User W Nocnow ¢
Cno# 0 1
Tun Anemi Mocaoeo
Macwirah rwna nus.. 1.0000
Bec mHnwi | Nocnoro
Npozpaunocrs 0
Bucora 0.0000
| Marepman Nocnoro
Orobpaxerme Temwn  CrEpacsizacnsan u NPUK...
| Crman newstn JRRE Ll
Crwaes nevarm Mousery
Tabanua crwnesi ne... | Her
Mpocrpancreo Tabn... Mogagens
Tun cruned nevat Hegocrynwmo
Bna &
| Uentp X 112,689
Uentp ¥ -29232
Uewtp Z 0.0000
Beecora 129561
Wnpuna 275432
< T—— ol
- Macwrab amssoTaumed 1:1
.g Snax MCK BXN Aa
3 ! 3nex MNCK & navw. ko...
EJ NCK & xaxgom Bax... da

Puc. 7.23. Jlianoroe BikHO komaHH ,,CBoiicTBa”

HaBeneni y BikHI BIacTUBOCTI 3ajeXaTh BiJ TUITy BHAUIEHOTO 00'ekTa. BikHO
BJIACTUBOCTEN MOKHA BUKJIMKATH 1 3 KOHTEKCTHOTO MeHIO (TyHKT CBoiicTBa). SKiio
BUJIIJICHO K1UJIbKA 00'€KTIB, TO y BEPXHHOMY PAJIKY €KpaHa BIAOMBAETHCS CIHMCOK yCIiX
00'exTiB. J{7151 3MiHU BJIIACTUBOCTEH BapTO aKTUBI3YBaTH BIAMOBIIHUN PATOK TaOIHII
1l BBECTH 3 KJIaBlaTypy HOBE 3HAYEHHS BIACTHUBOCTI.
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7.3. bioku

HasiBHicTh yMOB Juist 30epiraHHsi OKpEMHUX YacTUH KpecieHHs abo IIoro
KpECJCHHS HaJa€ KOPHUCTYBAueBl IIUPOKI MOMKIUBOCTI. 30EpeKeHI YacTUHU
KpPECJICHHS, yCce KpecJeHHs abo OKpeMi CHMBOJIM (PO3TJSHYTI SK OJOKH) MOXKHA
BCTAaBUTH B 3a3HAYECHE MICII€ BIJIKPUTOTO KPECJICHHS 1]l BU3BHAYEHUM KOPUCTYBadyeM
KyTOM Ta 13 3a3HauY€HUM MAacHITaOHUM Koe(dilieHTOM. 30epekeHOMYy OJIOKOBI
MIPUCBOIOETHCS 1M'sl, HA SIKE POOUTHCS MOCUIIAHHS MPU KOTO BCTABIIl B KPECICHHS.

brox posrnsgaeTscss K €AMHUN 00'€KT, a8 BUIICHHS SIKOTO JOCHUTH
3a3HAYUTH OJHY 3 Moro To4doK. /[l BuKOHaHHS omnepamiii 3  OJIOKOM
BUKOpUCTOBYIOTbCsT  koMmauHau BLOCK, INSERT a6o WBLOCK. brok
pPO3TIIAAEThCA K TPUMITUBHUNA 00'eKT (Hampukiaa, OaraToKyTHUK), 1 HWOTO
BHYTPIIIHS CTPYKTypa HE Ma€ ICTOTHOTO 3HA4Y€HHS MpW BUKOHAHHI OIeparlii
penaryBaHHsa a0o 3anuty. SKimo 070k MOAU(IKYETHCS, TO BCl MOCHJIAHHS Ha OJIOK
TaK0X OHOBITFOIOTHCS.

7.3.1. IlepeTBopeHHs 00'€KTIB y 0J10K

Komangoro ,,Co3nath 610K MOKIMBO EPETBOPUTH BiAMIYEH1 00'€KTH y OJIOK.

biok, ctBopenuit komanoto ,,Co31ath 0JI0K”, BCTABIISIETHCS TIIBKU B TOU
(aiin KpeclieHHsl, y AIKOMY BiH OyB CTBOPEHHIA.

[Ipu BukIMKY KOMaHau ,,Co3narh OJOK” BIIKPUBAETHCS IalOrOBE BIKHO
,Omnucanue 6J10Ka”, o BUKOPUCTOBYETHCS ISl 30€peKeHHS 00'€KTIB Yy BUTIIAI
0JIOKY.

Jlyist ctBOpeHHsT 010Ky HEOOX1AHO BUKJIMKATH KomaHny ,,Block (Cozmath
010k)” ogauM 3 goctynHux B AUtOCAD metonis (tadu. 7.11).

Tabomug 7.11
Bapiantu Bukiuky komanau ,,Block (Coznate 6510k)”

Komanpga Bun Bukiuky ITopsnok BUKOHAHHS
,,.Block (biok)” | [laHenb IHCTpYMEHTIB PucoBanue - 0ok
Mento PenaxtupoBanne = Co3aathb 010K
Komannma bnok

Buxnuk komanam ,,Block (Co3nate 6510k)” 3 maHel IHCTPYMEHTIB TOKa3aHO
Ha puc. /.24,

e —————————————————— ——— ——— ————————

[/ 7508700705 A0 BROHA%

Cospars 6aox

Co3zganne onpegenernns 6a0xa us ebibpanHbix obvexroe

Puc. 7.24. Komanna ,,Block (Co3nats 0710K)” Ha maHesni iHCTpYMEHTIB ,,PucoBanue”

69



Bukopucranns komanau ,,Block (Co3natek 6710K)” HaBeIeHO Ha puc. 7.25.

f\' OnpeaeseHne GA0xa

Basosan rousa DSvaxts MNoseperiee

Munnwsmerpet -

Mwnepccemnxa...

OmpniTe B peaaxToRe GH0KOD OK Ormena Cnpasxa

Puc. 7.25. Jlianorose BikHO kKoMaH U ,,Block (Co3nate 6510K)”

VY cnucky, 1m0 po3KpUBAETHCS, HEOOX1AHO BBECTH , M 1J1s1 CTBOPIOBAHOTO
0JIOKy, a JIJIs1 3MIHIOBAaHOTO — 3HaWTH. IM's OJI0KY MOXKe MICTUTH 10 255 CHMBOJIB 1
ckiagaTucs 3 Oyks, udp, npoOiIiB, CrIeiaIbHUX CUMBOJIIB.

ITicnst BBeAeHHS 1MEHI 3a3HayaeThcs Oa30Ba TOYKa BCTaBKUM OJIOKYy B
KPECIICHHS, BITHOCHO SIKOT'O BH3HAYA€THCS MOJIOKEHHS OJIOKY. 3a3BHUYai, SIK TOUYKY
BCTaBKM OJIOKY BH3HA4alOTh ab0 HOTo IIEHTpaJbHY TOYKY, ab0 JIBY HIKHIO
BEpIIMHY. 3a3Ha4Ye€Ha TOYKA 3aJA€ThCA SIK IMOYATKOBA TOYKA CHCTEMH KOOPJWHAT
onoky. ITpu BuOOpi KHOMKH ,,YKa3aTh”’, po3TalioBaHoi B po3aim ,,bazoBas Touka”,
J1aJIoTOBE BIKHO THMMYAacOBO BHJIAJISETHCA 3 €KpaHa 1 Ha €KpaHI MOXKHA BKa3aTu
MOJIO’KEHHS 0a30BOi TOYKU MHIIIOK a00 BBECTH ii koopauHatu B nojig X,Y,Z.

Jam BUAUTAIOTECS 00'€KTH, 110 CKIaAaroTh OJ0K. IIpu HaTMCKaHHI HA KHOIKY
,,BBIOpaTh OOBEKTHI” J1aJIOTOBE BIKHO THMYAcOBO BHUJAJSETHCS 3 €KpaHa, 1 s
BUOOpPY OO'€KTIB MOXKHA CKOpHUCTAaTHUCA OyIb-SKUM CHOCOOOM BuICHHA. Jlis
MOBEPHEHHS B J[1aJIOTOBE BIKHO HAaTUCKaOTh ENtEr abo KHOMKY MHUIIIL.

[Ipu BUOOpI KHOIKHU (% ) — IBHIKUI BHUOIp, pPO3TAIIOBAHOI y PO3MIidi
,»OOBEKTHI”’, BIIKPUBAETHCA [1aJIOTOBE BIKHO ,,BBICTPBIA BBIOOP”, SKUM JOILLUIBHO
KOPUCTYBAaTHCS IJisi BUJIUJICHHS OO0'€KTIB KpeClieHb, HACHYCHHX EJIeMEHTaMHU
oOy1I0BH.

[Tepemukaui, 1110 BKa3aHi HIKYE, JO3BOJISIIOTH BUKOHATH TaKi Jii:

,OCTaBUTh” — TICJS MEPETBOPEHHSI BUALICHUX Ha KpecjeHH1 00'eKTIB y OJOK
30€perTH iX sIK CaMOCTIiiHI €JIEMEHTH;

,Clenath 0710K0M”™ (YCTAaHOBJICHHM 32 YMOBYAHHSIM) — TIEPETBOPUTH BUIIICHI
00'eKTH B OJIOK;

,, Y TAIUTh” — BUJAJIUTH BUIIJICHI Ha KpecleHHI 00'ekTu michs (popmyBaHHSA
0JIOKY.
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VY nepeniky ,,EauHunibel 6J10ka”, 10 PO3KPUBAETHCS, 3aaI0ThCS OJUHUIII
BUMIpY, IIIO BCTABJISIOTHCS B KPECICHHS OJIOKY. 32 YMOBYAHHSM 3aJ1aH] JIOWMHU.

SIkmo BCTaHOBJEHO Mpamnopensb ,,OTKPbITh B peAaKTOpe OJI0KOB”, MiCIIs
CTBOPEHHS OJIOKY BIAKPUETHCS pelaKTOp OJIOKIB, 10 HA/la€ TaKi MOMXKJIMBOCTI:

- mepeiiMeHyBaTH OJIOK;

- nopatu OJIOKYy aTpuOyTH;

- IOJaTH KEPYBAHHS BUAUMICTIO 0JIOKA;

- ToxatH OJIOKY oTepallii, HaJlaro)KyBaHi BIaCTHBOCTI;

- ToaaTH OJIOKY MapaMeTpH HOTro 3MiHHU.

[Ticns 3aBepiiieHHs BCIX Omepaliid 13 CTBOPEHHs OJIOKY /I HOro 30epeeHHs
HE0O0X1THO HATUCHYTH KHOTIKY OK.

7.3.2. Pepaxrop 0J10KiB

Buxnukatu penakrop OJIOKIB MOKHA 13 CTaHJAPTHOI MaHeNl 1HCTPYMEHTIB, 3
KOHTEKCTHOT'O MEHIO (SIKIIO BUALICHO OJIOK), 3 MyHKTY ,,CepBHUC” TOJIOBHOTO MEHIO Ta
BIJIMIOBITHOT MIKTOrpaMu Ha maHesi iHcTpyMeHTiB “CranmapTtHas’ (puc. 7.26).

Penakrop 6510kiB siBJIsie COO0I0 OKpEMe CepeIOBHUILE JUIsl CTBOPEHHS Ta 3MiHU
BU3HAYCHHS OJIOKIB y KpecyieHH1. PenakTop OJIOKIB TakoX MOKHa BUKOPHCTOBYBATH
JUTS IOAaBaHHs JUHAMIYHUX BJIACTUBOCTEN OJIOKaM.

IDEHCREQXDBES G-~ 8GR % EBESEE|T)

!i Knaccuecnii AutoCAD v {0} 1 E||Kp< ~ il =
' Pepaxtop 6aokoe

a |~ [Bepaisa] [20 xapxac] Orkpoimue onpeaeneina 6aoka & pegakrope bnoxoe

Puc. 7.26. Komanna ,,PemaktupoBats 070K myHKTY ,,CepBUC” TOJIOBHOTO MEHIO

JlunamiuH1 OJIOKM BU3HAYAIOTHCS MUISIXOM TMPU3HAYEHHS BIACTUBOCTEH, 110
HacTporotThes (puc. 7.27). Lle mo3Boiise peryaioBaTd CTaH OJIOKY B MicCIi HOro
posramyBanHs. [lpu 11boMy He TOTPIOHO TIepeBM3HAYaTH HOTO BJIACTUBOCTI abo
BCTaBJISITH 1HIIUHA OJIOK.
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%Poarxmcnna posaiTioBaya
Bucora postary
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Bucora
BIKHA

; - + [
LI >

ﬁ HInpuxa postary
Sand

IInpuna BiKHA

Puc. 7.27. Tlpukinan 3acTocyBaHHSI JTMHAMIYHOTO OJIOKY

Hampuknan, moTpiOHO 3MIHUTH pO3MIp BXOJKEHHS OJoKy. SIKIo 010K €
JTUHAMIYHUM 1 HOTO PO3MIpP PETryIIOE€ThCS, TO MOKHA 3MIHUTH PO3MIp, MOTATHYBIIIN 32

“Pyuky HacTpoiku”, ab0 3a3HAUMBIIY 1HIINKA PO3MIP B MAJITPi BIACTUBOCTEH (pHC.
7.28).

l; % Toueurnoiid é. > Og Mepemewerne
=
9 P nimeitenin g = g
} | ] :l_l Macwtab
a T
‘\,o MonapHbiii l: Pacramyrs

..? MonspHoe
pacraxeHue

03 MosepryTs
leﬁ‘ Orpaxxernne
ooz
1 |

Onepauw

Maccus

" TaGnnua
ceoiicre 6hoxka

) Narwpet sapraLy 6n0k0s - e namrpe
4
(2] Manwrpe eapwauyi 61008 - Bee nanumpsi
i
N
7
$
'—[ asucumocru | Habopet napam...

Puc. 7.28. IlaniTpu po3po0OKH TUHAMIYHOTO OJIOKY
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[Ilo6 Gnokx OyB MMHAMIYHUM, BIH MOBUHEH MICTUTH X0Y OM OJMH IMapaMeTp i
OJIHY TTOB'sI3aHy 3 HUM OIIE€paIlito.

brox po3rignaerbcs AK €IMHUM 00'€KT, AJIS BUAUICHHS SIKOTO JOCHUTD
3a3HAYUTH OJHY 3 KOTO TOYOK.

JIyist BUKOHaHHS omeparliii 3 6J10koM BUKOpUCTOBYIOThCs KomaHau BLOCK,
INSERT a6o WBLOCK. biok po3rasgaerbesi ik NpUMITUBHUN 00'€KT (HampuKIIa,
0araTOKyTHUK), 1 HOro BHYTPILIHS CTPYKTypa HE Ma€ ICTOTHOTO 3HAYCHHS MpH
BUKOHAHHI omepaliil peaaryBants abo 3anuty. Skmo 610K MOAM(IKYETbCA, TO BCl
MOCHUJIaHHS Ha OJIOK TaKO>K OHOBITIOIOTHCS.

7.3.3. BcraBka 0J10KiB

[Ipu BukIMKY KOMaHIu ,.BcTaBUTh OJOK” BCTaBKa OJIOKY 3A1MCHIOETHCS 3a
JIOTIOMOT'O10 J11aJIoroBOro BikHA. [Ipu BcTaBii OJ0OKY Ciij] 3a3HAYUTH TOYKY BCTaBKH
0JI0Ky, MacIITad, OJUHUIIL OJIOKY Ta KyT MMOBOPOTY OJIOKY.

JInst BcTaBKU OJI0KY HEOOXIJTHO BUKJIMKATH KOMaHJy ,,BCTaBUTH 010K’ OAHUM
3 noctyrmaux B AUtOCAD metois.

Buknuk komanau ,,BctaButh OJIOK” 3 maHedl 1HCTPYMEHTIB IOKa3aHO Ha
puc. 7.29. Bukopucrtanss komaHu ,,BctaButh 610K HaBeneHo Ha puc. 7.30.

[/ /20070070080 BRDEA%

Bcrasurs 6ok

Beraexa 6noxa wan Apyroro yeprexa & Texywmi veprex
Puc. 7.29. Komanna ,,BcraButh 0J10K™ Ha maHe i IHCTpYMEHTIB ,,PucoBanue”

7.3.4. 30epiranns 6,10Ky

Komanpa ,,3anuce 6j10ka Ha JUCK” H0O3BOJISIE 30€pertu OJIOK, yce KPECIeHHs
abo Moro 4yacTuHy B BUIJIAIl (Dailly Ha KOPCTKOMY JMCKY, HICIS 4Oro ueu (aiin
MO>KHa BCTaBIIATH B iHII KpecieHHs. Ilig gac 3amucy OJOKy Ha YKOPCTKUH JUCK
CTBOPIOETHCS Kpecsipchbkuit (haiin 13 posmmpenusm .DWG.

Buknuk xkoManau ,,3anuchk 0JIOKa Ha JUCK 3 I1aJOTOBOI0 BIKHA MOKAa3aHO Ha
puc. 7.31.

[Ticns BUKIWKY KOMaHIM 3'SIBISETHCS IAJIOTOBE BIKHO ,,3amuch OJOKa Ha
auck”. Y mianoroBoMy BIKHI MOKHA TEPETBOPUTH 00'ekTH abo Onoku B (aitm i
30epiratd Moro Ha >KOPCTKOMY AMCKY. JliaJioroBe BIKHO MICTUTh TPU OCHOBHHX
posnuu: ,,JIcTounuk gaHHbeix”, ,,bazoBas Touka” ta ,,O0bEKTHI .

Y posgini ,JcTouHuk maHHBIX” BUAUIIOTBCA 00'€ekTH, OJIOKM abo Bce
KPECJICHHS, 1110 Oy1yTh MepEeTBOPEHI B OJIOK Ta 30€pEKeH1 Ha )KOPCTKOMY JTUCKY.
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P Beraska 6roka ——

Maa: ASCO001593A *| | O6sop..
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Puc. 7.30. liamorose BiKHO KOMaHIH ,,BCTaBUTH 0JI0K”
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MIMEDETrIAR: [DOM ']

[ oK ][ Omena ][ Copgoxa |

Puc. 7.31. [liamorose BIKHO KOMaHIH ,,3aIHCh OJIOKA HA TUCK

Y posmim ,bazoBas Touka”’ BBOAATHCS KOOpPAWHATH 0a30BOT TOYKH, IO
BUKOPUCTOBYETHCSI K TOYKa BCTaBku OJoky. Koopmunatu 6a30Boi TOUku abo
BBOJISAITHCS y BIJMIOBITHI T0JIs1, 00 3a3HAYAIOTHCS HA €KpaHi (3a JTOMOMOTOI0 KHOTIKU
,»YKazarp”’).

Y poznuti ,,O0beKThI” BKa3ylOThCS [ii, BUKOHYBaHI HaJ BHUIUICHUMH
00'eKTaMH MICIs IXHBOTO 3amucy B (haidl.
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[lepemukau ,,OctaBuTh” 103BOJIsAE 30epertu 00'€KTH Ha KpeciaeHHi 0e3 3MiHH,
nepemukau ,IIpeobpazoBaTh B OJIOK’ — MEPETBOPUTH X Yy CTBOPIOBAHHUU OJIOK,
nepemMuKay ,,Y JaJIUTh U3 4epTexXa — BUAAIUTH 3 KPECICHHS.

VY pozaini ,,Pazmenienne” BBoaUTHCA iM's Gailiny, y SKOMy OTpiOHO 30epertu
OJIOK Ta IUISIX /10 HBOTO.

ITpu BuOGOpi kHomku (...) BimoOpaskaeTbCs AepeBO Mamok i (aiiaiB, IO
BUKOPHUCTOBYETHCSA U1 MOLIYKY IMOTPIOHOT MMATKH.

[Ticast 3aBepiieHHS BBEJIEHHS MapaMeTpiB y MAlaJloTOBOMY BikHI TpeOa
HaTucHYTH KHOmMKy OK, mpu npomy ¢aiin Oyzae 3amucaHuii Ha JUCK, a Ha €KpaHi
3'aBuThCs Aianorose BikHo WBLOCK Preview, y sikomy 300paxyeThcsi 30epeKeHni
dbaiin.

BucHoBku

VY nanomy po3nuii po3riIsiHYTI Taki OCHOBHI TUTAHHS:

— BUKOPHUCTaHHS TPy KOMaH/ peJaryBaHHs KPECIICHb;

— BUKOPHUCTaHHS TpyN KOMaH/ JJisi HAHECEHHSI Ha KPECJEHHS IOMOMIXHOT
1H(dOopMmaIrii.

KonTpouabHi nuTAaHHSA
1. Busznaute nopsiiok BUKOpHUcTaHHs koMaH[ ,,Move (Ilepenectn)”, ,,Copy
(Konmposanue)”.
. [TosicHITh IOHATTS "0a30Ba TOUKa".
. IosicHiTh 3acTocyBanHsa komanau ,,Offset (ITomooue)”.
. IosicH1Th 3acTocyBaHHs kKomaHau ,,Rotate (IloBepHyTh)”.
. IosicHITh 3acTOCYBaHHS KOMaHu ,,Array (Maccus)”.
. IosicH1Th 3acTOoCcyBaHHs koMaHu ,,ArrayRect (IIpsimoyronbHbIi MaccuB)”.
. [osicHITh IpuHLIMM 1111 KOMaHu ,,Mirror (3epkaiio)”.
. IlosicHITh 3acTOCYBaHHs KOMaHu ,,Stretch (PacTsHyTh)”.
. SlkuM 4YMHOM BHM3HAyYaeTbcs Mexa sl KoMmaHn ,,Extend (YanuHuth)”,
,» L 1im (O6pe3ats)”?
10. Sflkumu moBuHHI OyTM MacmTabHI  Koe]illleHTH KOMaHIu ,,Scale
(Macmmta6)” niist 301IbIIEHHS 1 3MEHIIIEHHS 00'eKTa?
11. IMosicHITE NOHATTS ,,0JI0K™.
12. Bu3snaurte npu3HayeHHs1 6a30BO1 TOUKU BCTABKHU OJIOKY.
13. SIxi a1i MOYKHA BUKOHATH 3a JIOTIOMOTOI0 peakTopa 0JI0KiB?
14. o Take niHamiyH1 OJIOKHU?

O©OoOoO~NOOLBWN
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8. PEIATYBAHHS TEKCTOBOI IH®OPMAIIIL B AUTOCAD

HaBuyanbHOIO METOIO PpO3ALTY € O3HAaMOMJICHHSI CTYAEHTIB 3 KOMaHAaMH
AutoCAD st pegaryBaHHs TEKCTOBOT 1HPOpMAILi.

VY pe3ynbTari BUBUEHHS JAHOTO PO3/LUTY CTYACHTU IOBUHHI 3HAMU:

— BUKOPHUCTAHHS TEKCTY B KPECICHHSIX;

— KOMaHJ¥ CTBOPEHHSI OHO- 1 0araTopsIKOBOTO TEKCTIB;

— SIKMM YMHOM HaJaIITyBaTH CTHIIb TEKCTY;

— IK KOPETYBaTH TEKCT;

— SIK BUKOPHCTOBYBATH aTpHOyTH B KPECICHHSX.

8.1. TekcTt Ha KpecJieHHi

Bynp-sike kpecieHHs sK rpadiuyHUN JTOKYMEHT CYIPOBOJKYETHCS TEKCTOM:
3alI0OBHEHHSI OCHOBHOT'O HANUCy, TEXHIYHI BUMOTU KpPECIICEHHSA, HaliMEHYBaHHS 1
M03HAYCHHS 300pakeHb, HOMepH To3utliii i T. 1. Y cepenopuiai AUtOCAD nependbadeHa
MO>KJIMBICTh CTBOPEHHSI OJJHOPSJKOBOTO 1 0aratopsiAkoOBOro TeKCTiB. OIHOPSIIKOBUI
TEKCT BUKOPHUCTOBYETHCA 3/1€01IbIIEe HA KPECTCHHIX I HATUCAHHS OKpEMUX OYKB,
uudp abo ciiB, a TakoxkK (hpas Ta MPoMo3ullid B OAUH ab0 KijibKa psaKiB. KoxeH psaaok
TAKOr0 TEKCTY 3aKIHYye€TbCs HAaTHCKaHHsAM Kiasimi <Enter> 1 chpuiiMaerscs
CUCTEMOIO SIK OKpeMmHil 00'exT (rpadiunuii npuMmiTub). Hagam KoXeH psIoK MOxe
penaryBatucs, K peaarytotbces iHmI 00'ektu mporpamu AutoCAD.

bararopsinkoBuil TEKCT MPU3HAYEHUW I OMNpAIIOBAaHHS BEIMKUX MACHBIB
TeKCTy. BiH CTBOpPIOETBCA 3a JOMOMOIroK KOMaHIM “MTEKCT” CcHeriaabHOIo
TEKCTOBOI'O pelaKkTopa 0aratopsakoBOro Tekcry, BOyaoBaHoro B AutoCAD. Bech
a03a1] TeKCTy CIIPUHUMAETHCS CUCTEMOIO SIK €IMHUN 00'€KT (rpad14HUi MPUMITHB).

[Tanens 1HCTPYMEHTIB Jyisi pOOOTH 3 TEKCTOM IOKa3aHo Ha puc. 8.1.

AAARY ArlNEG

Puc. 8.1. Ilanens 1HCTpYMEHTIB KOMaHIH ,, [ eKCT”

8.1.1. CTBopeHHSsI OTHOPSIIKOBOT0 TEKCTY

JIIst CTBOpPEHHST OJHOPSAIKOBOTO TEKCTYy HEOOXIAHO BUKIMKATH KOMaHTY
«Dtext (Arekcr)” oguum 3 noctynaux B AUtOCAD metomis.

Takuit TekCT MOXKe CKIamaTthcs 3 ogHOro 1 Oumbmie psnkiB. KokeH psaok
cnpuitmaetbesi AUtOCAD sk camocrtiliamii Tpadiuauii 00'ekT cuctemu. Psmgok
3aKIHUy€ThCS HAaTUCKaHHAM KiaBimn <Enter>. Psmox moxe ckiagaTucst 3 OJHOTO
cumBosIa (OykBu, 1TUdpH), a MOKE BKIIOUATH HEOOMEKEHY 1X KIJTBKICTb.

IIpu Bukimky komanau ,,Dtext (Jltexct)” B KOMaHIHOMY pSAKY Tpeda
3a3HAYUTH TaKe: CTUJIb TEKCTYy Ta HOTO BHUPIBHIOBAHHS, IMOYATKOBY TOYKY, BHUCOTY
TEKCTYy Ta KyT Horo Haxwiy. Ilicns BBeAeHHS IuX MapaMeTpiB Ha eKpaHl B
JTUHAMIYHOMY PEeXHMIi BITOOpaKaeThCsl BBEACHHSA TEKCTy. lle mae MOXIMBICTH
CIIOCTEpIraTH pe3ysbTaT HabOpy TEKCTY.
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Ilin yac BBeIEHHs TEKCTy HOro peJaaryBaHHs 3JIMCHIOETHCS KJIaBilllaMu
<Backspace>, <[Ipo6ix> Ta kiaBilmamu KepyBaHHs KypcopoM. [licis HaTHCKaHHS
<Enter> pemaryBaHHS MOJXJHMBE TIIBKH BCHOTO pSAKa B IIIJIOMY KOMAaHIOIO
penaryBaHHs.

Buxopucrannss komanmu ,,Dtext ([Itekct)” HaBemeno B mpukiazi 8.1.

Hpuxnanx aiii 8.1

Komanma: IITexkcT

TekylluM TEeKCTOBEM CTUJIIb : "Standard" BeicoTa TekcTa:
92.3687

HauasbHasg ToUuka TeKCTa WM [BelpaBHMBaume/CTuib]: C

Mma cTtung mwiam (?) <Standard>:

TekymmMM TEeKCTOBEM CTUIL : "Standard" BreicoTa TekcTa:
92.3687

HauajibHasg Touka TeKCTa Wiy [BeipaBHMBaHMe/CTUIb] :
BricoTa <92.3687>:
YTOJI HIOBOPOTa TeKcTa <28>:

8.1.2. CTBopeHHs ad3airy (DaraTopsiikoBHii TEKCT)
Jlist BBeZleHHsT Ha eKpaHi ab3aily TEeKCTy HEOOXIJHO BHUKJIUKATH KOMaHIy
,»Mtext (Mrtekcr)” ogaum 3 goctynHux B AUtOCAD metonis (Tadi. 8.1).

Tabmuis 8.1
BapianTtu Bukinuky komanau ,,Mtext (Mtekcrt)”
Komanpga Bun Bukiuky ITopsnok BUKOHAHHS
,»Mtext [Tanenb iIHCTPYMEHTIB Tekct = MHOTOCTPOYHBIH TEKCT
(MrekcT)” Mento TexcT 2 MHOTOCTPOUYHBII TEKCT
Komannma MrekcT

Jlns BBeNEHHsT Ha €KpaHl ab3ally TEKCTY 3aJaloThCid KOOPAMHATH JIBOX
J1arOHAJILHO PO3TAIIOBAHUX BEPIIWH PAMKH, Y SIKiM Jalli pO3MIIIYEThCS TEKCT. Mexi
paMKH 3a3HayaroThcs ab0 3a JOMOMOTOI0 Kypcopy Muimi (IpH IbOMY CTpPUIKA B
Me)Kax BiIKHA BKa3ye HANPsIMOK BUPIBHIOBAHHS TEKCTY), a00 3 KiaBiaTypu (puc. 8.2).

[Ticns 1pboro MoXHa BBOJUTH TEKCT Ta 3aJaBaTH MOro mMapaMeTpud B
IHTepaKTUBHOMY pexkumi (puc. 8.3).

U

Mporueonoacxsiii yron wan (=]|| 779.2977 || < 345°

Puc. 8.2. BBenenns mexi pamku 111 kKomanu ,,Mtext (MTekcr)”
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Standard . '--:a, - - B E Y H «» o= B || WEpacea ~ m oK | @

B- - K| EESSE| S| i=v| B Wy @-| 00000 = 2h10000 | o000

|m?-- IO
[51

Puc. 8.3. Bikao komanam ,,Mtext (MTekcr)”

TekcT, 10 BBOAUTHCA 3a JOMOMOTOK KomaHau ,Mtext (MTtekcr)”,
pO3TISIAETHCS SIK €AMHUM O0'€KT HE3aJIe)KHO BIJ YHUCIA PAAKIB, 3 SKUX BIH
CKJIaJIa€ThCS.

JI1st TeKCTY, 110 BBOJUTHCS, MOKHA 3aJlaBaTH TakKl mapameTpu: CTUJIb, IPUPT

A
bet v 541 .
Ta BHCOTY Tekcry o'ndad V| A1V crocobu Buinenns
i . v
TEKCTY U 3cys Tekcry mHaropy abo BHH3 =, KON TEKCTY s
- T E E . = i= a= . A AS
BUPIBHIOBAHHS IE/E A (2= £ , HyMepamiro '~ = *=  perictrp % O

~

crienianbHi cumBomH @ | KyT Haxmiy /|0 S, MI)KCUMBOJIBHY ~ BIJICTaHb
ab|1.0000 ' 4

v

8.1.3. HajamryBaHHS CTHIIO TEKCTY
JIns HalamTyBaHHS CTWJIKO TEKCTY HEOOXITHO BUKIMKATA KOMaHay ,,Style
Ctmip)” ogaum 3 goctynHux B AUtoOCAD mertonis (tadi. 8.2).
y

Tabmums 8.2
Bapiantu Bukinky komanau ,,Style (Ctuip) Texcry”
Komannma Bun Bukinky [Topsinok BUKOHAaHHS
,Style (Ctuip)” | [laHenb IHCTPYMEHTIB Tekct = TekcToBbIe CTUIIH
Mento dopmar > TeKCTOBbIC CTHIIH
Komanna Cruib

[ls xomaHma mpu3HadYeHa JJisi CTBOPEHHsSI, 3MiHU a00 BHUOOPY CTHIIIO TEKCTY.
Ctunp TEKCTy Ma€ Takl XapaKTEPUCTHKHU: HWIPUPT, po3Mip MWPpUPTY, KyT HaAXUILY,
OpIi€HTAIlis Ta 1HIIII.

Bikno komanau ,,TekcToBble CTHUIN TTOKa3aHOo Ha puc. 8.4.

VY 1npomy BiKHI MOKHA HAJIAIITYBAaTH MOJaH1 Aalli TapaMeTpH.

LWAms ctuna”: Standard. Ile im's moTtouHoro ctuimo. MOXIIMBE CTBOPCHHS
HOBOI'O CTHJIIO, 3MIHA IMEHI Ta BHMJAJIEHHS HOBOro ctuiar. Y crtwim Standard 1Bl
OCTaHHI KHOMKHM HEAKTUBHI, TOMY 1[0 OT0 HE MO>KHA BUAQIUTHU 1 3MIHUTH 1M'S1.
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,LIIpudT”: 3a Ha3BOMW txt, iHGOpPMAIlIS TIPO sIKE 30epiraeThbcsi B OAHOMMEHHOMY
daiini txt.shx. CumBosn upkyns 3 OykBol0O A TOBOPUTH MPO Te€, MO 1€ BEKTOPHUIA
TekcT 3 010mioTexu AutoCAD.

,Bucora” (3aroioBHux OykB 1 mudp), T06T0 HOMEp MIPUPTY, TOPIBHIOE
0,0000 mm. Lle 3HauuTH, IO BUCOTY OYKB Oy/e 3amUTyBaTH KOMaHJa, MpHU3HAuYeHa
JUTS HallMCAaHHS TEKCTy, MPO SKy MoOBa HTuMe mi3Hime. [[ins KpecieHb dYacto
BUKOPHCTOBYIOTHCS TEKCTH, HAIMCAHI PI3HUMH HOMEPaMH OJTHOTO TIPpUPTY.

,Hauepranue”: mpudT 3BUYaiHUN a00 KypCHB, HAMIBKUPHUM, HAIIBXUPHUI
KypPCHB JJI TUX MIPUQTIB, Y IKUX TaKe HAKPECIEHHS nepeadaycHe.

,O0pazel”: MiCTUTh NornepeHe 300pakKeHHsI CAMBOJIIB IPUPTY.

,»EQDEKT”: IepeBepHEeHU, 3BOPOTHUH, BepTUKaIbHUN. CripoOyiiTe B IbOMY
BIKHI CTaBUTHU 1 3a0UpaTH ,,ITAlIKK’ Yy BIKOHIISX JIIBOPYY BiJ HAWMEHYBaHHS OIIIiil.
3minu OyAyTh B1IOOpaKaTUCS B MEPETIISIZIOBOMY BiKHI.

& Texcroewie crunm

Standard VS LIDNDTS HaveoTanme Caenarte
cvns_YeprexHoi — ——r —— TEXYLUMM
I ISOCTEUR - Kypcue ¥
DBATE SONBLWOR WPWPT Hoem...
Pasmep =
AesoTansre (1) Becora
SPPEA T
Bce cvnnn -
NepesepHy o CTENEHL DACTROKEHMA
Cnpasa Haneso
AaB L c/L
MpumennTts 3axpuite Cnpasxa

Puc. 8.4. BikHo komanau ,,TekcToBbIE CTHIIN

dakTop IUPUHU — 1€ CHIBBIJHOIICHHS MK IIMPUHOIO 1 BUCOTOIO OYKB 1
nrudp. Kyt Haxuiy € BeJIMUMHOIO HAXUJy CUMBOJIIB TEKCTY BIJIHOCHO BEPTHUKAIBHOTO
TIOJIOKEHHS, KOJIU OyKBH 1 U(PpU MIEPIECHANKYIISIPHI 10 PSAIKA.

[Ilo6 3poOuth Oynb-IKUH TEKCTOBUW CTWUJIb AaKTUBHHUM, HEOOX1THO
YCTAaHOBUTH HOTO B PSIKY ,,MAMsi ctuns” y BikHI ,, [€KCTOBBIE CTHIIM OJHOMMEHHOI
KOMaHu rpynu KoMana “@opMatr’ roJoBHOTO MEHIO.
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8.1.4. PenaryBaHHsI TEKCTY

Komanna ,,PenaktupoBath” 103B0JIsSI€ BUKOHYBATH pEAAaryBaHHs TEKCTIB (Y TOMY
YHCIIi ¥ pO3MIPHUX) Ta BU3HAYCHD aTPUOYTIB.

Jl1is penaryBaHHs TEKCTIB HEOOX1HO BUKIMKATH KoMaHny ,,Ddedit (Juanpen)”
oxHUM 3 jgocTyrmHux B AUtOCAD wmetoxis (Tadum. 8.3).

Tabmus 8.3
Bapiantu Bukinuky komanau ,,Ddedit (Auanpen)”
Komanna Bun Bukimky ITopsnOK BUKOHAHHS
»DDEDIT [Tanenb iHCTPYMEHTIB Tekcr = PenaktupoBaTh
(IUAJIPEL])” | Komanna JAJIPEN

Buknuk xomanau ,,PemaktupoBarh’ 3 maHeNl IHCTPYMEHTIB MOKa3aHO Ha

puc. 8.5.
A Al A2 & C° A m] A &

Pepaxrmposars...
Puc. 8.5. Komanna ,,.Ddedit ([{nanpen)” na maHemni iHCTpyMEHTIB ,, [ eKcT”

Tekcr — e caMocTiiiHu# rpadiyHuil 00'€KT 1 OHSTTS ,,peAaryBaHHa’ MICTUTh
y co01 BUKOHAHHSI IEBHUX JIIH:

- KOMIIOBATU, BUAJIUTH, IEPEHECTH;

- 3MIHUTU WIPUPT Ta HOro po3Mip, MIKCUMBOJIbHY BIJICTaHb, KyT Haxuiy,
BUPIBHSTH Ta 1H.;

- BUIMIPABUTHU TpaMaTUYH1 TOMUJIKH, 3MIHUTH HATTOBHIOBAHHS PSJIKA TEKCTY.

Jlist penaryBaHHsl 0aratopsiiKOBOTO TEKCTY AOCTATHBO JBAa Pa3H KIIKHYTH Ha
TEKCTOBOMY OO0 €KTI, IPH IIbOMY € MOXJIMBICTb pelaryBaTH SIK HAIOBHEHHS, TaK 1
dbopmar TeKcTy.

Jlis penaryBaHHS OJHOPSIAKOBOIO TEKCTY TAaKOX JOCTaTHbO JBa pasu
KJIIKHYTH Ha TEKCTOBOMY OO0’€KTi, aje HpH IbOMY MOKHa pefaryBaTH TUIbKH
HAIMOBHEHHS TEeKCTy. PenaryBanHs hopmaTy OAHOPSIKOBOIO TEKCTY 3/11MCHIOETHCS 3
JIOIIOMOT'0X0 KOMaHIH ,,CBoMcTBA .

Komanna Moxke OyTH BUKJIMKAHA 3 KOHTEKCTHOI'O MEHIO 00’€KTa, KOMAaH/IHOTO
psaka abo 3 roJIOBHOI MaHenl 1HCTpYMEHTIB. Ha ekpaHi 3'SBUTbCS J1aJOTOBE BIKHO
,,CBOMCTBA”, y SIKOMY MEPEIIUyIOThCS BC1 BIACTUBOCTI BUILICHOTO TEKCTY (puc. 8.6).

8.2. AtpulyTH

KopucrtyBaueBi HamaeTbCs MOXIUBICTh 3B'SI3aTh 3  OJIOKOM  TEKCTOBY
iH(popMmarlito, Ky MOXHA BUTATTH W 0oOpoOUTH pi3HUMH mporpamaMu. ATpuOyTH
MOKHAa BHUKOPHUCTAaTH JUIsi CTBOPEHHsS OJOKIB, IO MICTATh BiAdOpMaTOBaHHIA
3a3/1aJIeTiIb TeKCT, a00 JIsl KEpyBaHHS PO3TAllyBaHHSM TEKCTY.
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TekctoBa iHpopmarliis, Mo'si3aHa 3 OJJOKOM, HA3UBAETHLCS 3HAYEHHSIM aTpuOyTa
ab0 mpocTo aTpudOyTOM.

:Texc'r V| {?;;3 ._ﬁ t&
CTHNL NeYaTH NMolisery
Bec nvreia  — U L 1 e T
Mnepccoinka
BoicoTa o
Coaepyxmmoe Kadbeapa AKC
CTHne Standard
BoipasHmsarme CepearHa BNpaso
Boicora 40
MosopoT (8]
Kosdpdrurenr ... 1
Yron HaKknoHa 8]

MNpreasKka Texc.., 655.4693
NpmeasKa Texc... 87.5932
MNpmeasxka Texc,.. 0

Nonoxerne X 228.8027
Monoxernne Y 67.5932
Monoxernne Z 0

NepesepHy T  HeT
LNp3sa Hanees Her

Puc. 8.6. [lianmorose BikHO KOMaHH ,,CBOKMCTBA”

Jlst cTBOpeHHs aTpuOyTa MOTPIOHO CIIOYATKY 3pOOUTH HOTO OIHUC, 1110 MICTUTh
Horo xapakrepuctuku. [lin xapakTepucTUKaMU PO3YMIIOThCS IM'sl aTpuOyTa, TEKCT
BUJIABAHOI  MiJKa3KW, 3HAYEHHS 3a YMOBYaHHAM, (OpPMATyBaHHS  TEKCTY,
po3TalllyBaHHsl aTpuOyTa 1 HOro HEOOOB'SI3KOBI PEKUMHU (MMPUXOBAHMM, TOCTIHHUMA,
KOHTPOJIbOBAaHUM, YCTAHOBIICHUN).

CrtBopeHuil arpuOyT BKJIIOYAETHCS B HAOIp 00'€KTIB MPU CTBOPEHHI OMHUCY
osoka. IIpu dyeprosiil BcTaBill OJlOKa BUJAIOTHCSA 3alUTU 13 3aJaHUMHM B OIKCAX
aTpuOyTIB MiJKa3KaMu JUIsl BBEICHHS 3HA4Y€Hb. TakMM YHMHOM, MPHU KOXKHINM BCTaBII
OJIHOTO OJIOKa MO’KHA BKa3yBaTH pi3HI 3HAUEHHS aTpUOYTIB.

B onun 0ok MOXHa BKIIOYUTH JeKigbka arpuOyTiB. Hampuknaa, moxxHa
BU3HAUUTH aTpuOyTu 3 Mitkamu "Tun", "BupoOnuk", “Mogens", “Bapricts” 1 nami
BKJIFOUUTH X y 610K 3 iM'am CTIJIELLD.
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8.2.1. CtBopeHHA aTpPUOYTiB
Jlnst cTBOpeHHs aTpuOyTiB HEOOX1THO BUKIMKATH KoMmaHny ,,Attdef (Atomp)”
oxHUM 3 jgocTyrmHux B AUtOCAD metoxis (Tadm. 8.4).

Tabmuns 8.4
BapianTtu Bukinky komanau ,,Attdef (Atomp)”

Komanna Bun Bukimky IlopsnoKk BUKOHAHHS
SJAttdef MeHro PucoBanne - biox -2 Cosganue
(ATonp)” aTtpulyTa

Komanpga Aromnp

ATpubOyTu 0OJioOKa BBOJISTHCA B JI1aJIOTOBOMY BiKHI ,,Onucanue arpudyrta”
(puc. 8.7), 110 3'BISAETHCS MiCAsS BUKIMKY KoMaHau ,,Attdef (Atomp)”.

Tyr Bu3HayaeTbcsd cnoci0 NPUCBOIOBAHHS 3HAUEHHS aTpuOyTa, pPEeXHUM
BITOOpa)KEHHS 3HAUYEHHS Ha €KpaHi, 3aJa€TbCs TEKCT MIAKa3KH, IO 3alpollye
KOpHCTYyBa4a BBECTH 3HAYEHHS, a TAKOK TOYKA BCTABKH aTpHOyTa.

Ha Bxutajiii Takox moka3yeThbes iM's aTpuoyTa.

Y poznun ,,Pexum” miamoroBoro BikHAa koMmaHau ,,Attdef (Atomp)”
(puc. 8.8) Bu3HAYA€ETHCA, € 1 K 3'IBISETHCS TEKCT aTpHOyTA.

Jlist oqHOTO aTprbyTa MOXe OyTH 00paHO JEKIJIbKa PEKUMIB.

Pexxum ,,CKpbITHI” TIOKa3ye ab0 MPUXOBYE aTpUOYT Ha ekpaHl. SKiio omuis
BUOpaHa, 3HaUeHHs aTpulyTa HE BUJIHO Ha €KpaHi.

#' Onpeaenexne atpubyra

Pexam AtpubyT
AT Vs

MNocTosHHsM
MNoncxasxa

Kontponupyemsin

YcranosnenHbit _no (=
YMONuS 420 =2

PukcnposarHoe

NONOXEHNE
MapameTpe! Texcra

Hecxonexko CTpox
Buipasramarate L Bneso -

Touxa scTasku
TexcToso# cTMNb | crunb_YeprexHbid | ™

v Yxasats Ha 3xkpane
Lees0TaTHE LY @

Beicota Texcra ‘ i
Mosopor 0 | ﬁ ‘
| (9“_' ‘
BoiposHaTs No npeabiayuiemy aTpubyTy
OK | Ormena | Cnpasxa

Puc. 8.7. Jliamorose BikHO KOMaHaH ,,Attdef (ATomp)”
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Pexam

Cxpoimomt

MNocToRHHLIA

KoHTpo nupyembiit

YctanosneHHom

) PuKcrposaHHoe
nonoxeHne

Hecxonbko CTpoK

Puc. 8.8. Po3ain ,,Pexxum” nianorosoro BikHa komanau ,,ATTDEF (Atpubyr)”

Pexxum , Jloctosuublit” 3a7a€, uu Mae aTpuOyT 3HAUYCHHS 3a yMOBYaHHAM. [{1o
BJIACTUBICTh HE MOYKHA 3MIHUTH.

SIKmo  ommis  akTHBHA, aTpuOyTy NPUCBOIOETHCS MOro 3HAYEHHS 3a
YMOBUYAHHSM. SIKIIIO OMIIisl HEAKTUBHA, aTpUOYTy MOXKHA 33aBaTH Pi3H1 3HAYCHHSL.

Pexxum ,, KoHTponaupyeMmblil” 103BOJsIE MEPEBIPUTH MPABUIIBHICTh 3HAYEHHS
aTpuOyTa IiJi 4yac TpolleCcy BCTaBKU OJioka. SKIO omifis akTUBHA, MEpeBipKa
MO>KJIMBA, K10 HEAKTUBHA — HI.

PexunMm ,,YCcTaHOBIEHBIN KEpye NPUCBOIOBAHHSIM 3HAYEHHS 3a YMOBYAHHSIM.
SIKuio omuisg akTWBHA, aTpuOyTy IpHM BCTaBll OJIOKAa MPUCBOIOETHCS 3HAUEHHS 3a
YMOBYAHHSIM.

Sxmo omiis HEaKTUBHA, Tporpama ITHOpPYe€ 3HAYCHHS arpudyra 3a
YMOBYAHHSIM 1 BUJIA€ T1JIKA3KYy JIJIs1 BBEJCHHS 3HAUEHHS MMPU BCTaBIIl OJI0Ka.

Pexxum ,, OUKCHUPOBAHHOE TOJOKEHHE  BHKOHYE (DIKCAIlI0 IOJOKEHHS
aTpuOyTa BcepeArHi BXo KeHHs Ooka. [Tpu BigmiHi ¢ikcaiii atpulyTa 1oro MoxHa
NepeMIlTyBaTH BIAHOCHO PEIITH 0JIOKA 3a IOMOMOTOI PYYOK pearyBaHHs.

Pexxum ,Heckonbko ctpok . Ilpu BHOOpI IBOro mnapameTpa 3HAUYEHHS
aTpuOyTa MOXE BMIILIYBaTH JEKUIbKa PSAAKIB TEKCTy. B 1boMy BUIAAKy MOXXHa
BKa3aTy LIMPHUHY PAMKHU aTpUOyTa.

VY poznum L, ATpubytr” mianoroBoro BikHa komauau ,, ATTDEF (Atpubyr)”
(puc. 8.9) BU3HAYAIOTHCSA AaHi aTpuOyTa, AKi 3'IBIAIOTHCSA HA CKPaHi:

— imM'st (imeHTudikarop, MoB's3aHUM 3 aTPUOYTOM);

— miJika3ka (TEeKCT MiJKa3Ku aTpuOyTa, M0 BUBOJIUTHCS HA €KpaH MPH BCTABIl
0110K2);

— 3a YMOBYaHHSAM (3HA4YEHHsS 32 YMOBYAHHSM, MPUCBOIOBAHE aTpUOyTy MpH
BCTaBIIl 0JI0Ka).

JlomaBaHHS T10JIS @ BiiKpuBae aianorose BikHO "[lone". KopuctyBau moxe
BCTaBUTH I0JI€ SIK BCE 3HAUEHHS aTpuOyTa ab0 TUIbKH HOTO YaCTUHY.

VY po3snini ,,Touka BctaBku” (puc. 8.10) Bka3yeThCs MOJOKEHHS aTpUOyTa.

TyT MoXHa BBECTH YHCENbHI 3HAYEHHS KOOPAMHAT 200, HATUCHYBIIM KHOIIKY
"Vka3aTh Ha SKpaHe'", BA3HAUUTHU TOUYKY BCTABKHM aTpuOyTa BIJHOCHO THUX OO'€KTIB, 3
SKUMU TIOB'SI3aHUI 11eH aTpuOyT.

83



ArpubyT
Wma: . ]

MNoackaska:

b =
YMONYAHNG | I |

Puc. 8.9. Pozain ,,Atpubyt” aiamorosoro BikHa koManu ,,ATTDEF (Atpu6yt)”

Touxka scTaskm

V| Ykasam Ha axpare

.......

Puc. 8.10. Po3nin ,,Touka BctaBku™ miajgorosoro BikHa komanau ,,ATTDEF
(Atpubyr)”

Y posnim L llapamerper Tekcta” (puc. 8.11) 3amaroThes BHPIBHIOBAHHS,
TEKCTOBHM CTHJIb, BUCOTA 1 KYT IMTOBOPOTY TEKCTY aTpHOyTa.

MNapameTpo! TexcTa

BoipasHusarue [Bneeo v]

Texcrossit cvns: { Standard '}
| Asrorarversin (1)

Boicota Texcra: 0.2000

@
MNosoporT: 0 @
= I

Puc. 8.11. Po3ain ,,Ilapamerpsl Texcta” miamorooro BikHa komanau ,,ATTDEF
(ATpubyr)”

[Tapamertp ,,BripaBHHBaHUE” 3a71a€ BUPIBHIOBAHHS TEKCTY aTpuOyTa.
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[TapameTp ,,TexkcTOBBIM CTWIBL’ 3a7a€ 3a3Jajeriib MEeBHUNW TEKCTOBUM CTHUJIb
JUIS TeKCTy aTpulyTa. BinobpaxaeTbcs TEKCTOBUI CTUITB, 3aBaHTAXKCHUIN 3apas.

[TapameTp ,,.BpicoTra” 3amae BucoTy TekcTy arpubyra. KopuctyBau Moxke
BBECTH 3HayeHHs a00 BKa3aTW HMOro Ha €KpaHi, HATUCHYBIIU II0 KHONKY. Bucota
TEKCTY JIOPIBHIOE BIJICTaHI MK JBOMA 3a3HaYCHUMH TOUKAMHU.

[TapameTp ,IloBopoT” 3amae KyT MOBOPOTY TeKCTy aTpuOyta. KopucryBau
MO’KE€ BBECTH 3HA4YeHHS a00 BKa3aTH MOTO Ha €KpaHi, HATUCHYBIIH IO KHOMKY. KyT
MIOBOPOTY JOPIBHIOE KYTY MK TOPHU30HTAIHHOIO BICCIO 1 33JJaHUM JBOMAa TOYKAMH
BIZIPI3KOM.

[TyHKT ,,BRIpOBHATH MO MpeABIAyIIEeMY aTpUOyTy” 3a1a€e PO3MIIICHHS HOBOTO
iMeH1 atpubyTta Oe3mocepeqHbo Mif IM'sM momnepeaHboro. Ll omiiss HemocTymHa,
SKIIO TIIe He 0yJI0 CTBOPEHO YKOTHOTO OIMHKCY aTpuOyTa.

8.2.2. PenaryBaHHs TeKCTy aTPpUdyTiB

3B’s130k aTpuOyTiB 3 OJOKOM TMPOBOJUTBCSA NpPU HOro CTBOpPEHHI abo
NepeBU3HAUYCHHI. ATpuOyTH cii BHOpaTH pa3oM 3 IHIIUMH OO0'€KTaMH, IIO
BKJIFOYAIOTHCS B OJIOK.

JIns 1boro HEOOX1THO BUKIMKATU KOMaHAy ,.Battman (lucnat6ik)” ogHum 3
noctynaux B AUtOCAD metonis (Tadi. 8.5).

Tabmuws 8.5
Bapiantu BUKIMKY KOMaHH ,,.Battman ([ucnat6ik)”

Komanna Bua BUKiuKy [Topsinox BUKOHAHHS
,,Battman MeHnro PenaktupoBats 2 O0beKT 2>
(Jlucnar6nx)” ATpubyTsl =2 Jlucneryep aTpuOyTOB

0JI0Ka. ..
[MTanens iHcTpyMeHTIB | PenakTupoBanue-2—> PenaktupoBaTh
aTpuOyTHI
Komaunnga JucmaTtonk
Komanmu ,,Jlucmeruep arpuOytoB Omnoxka...” posnuty ,,PemaktupoBanue
aTpuOyTa’” moka3aHo Ha puc. 8.12.
| & Pepaxruposanne arpnbyTa
Acvisrst Gnox: UMA_BNOKA
FATDMGYT || MapameTpst TexcTa ICaoncma
Pexm Dasrie
Cxpoimsit Wms: HAMMEHOBAHUE
Moncxasxa
KomnTponupyemsii
YeTtanosnesHom Mo ymonyareeo
Hecxonexo cTpoK
V| ABTONpOCMOTD MsMeHEHMA A oK Omsera | | Crpasxa
| = iJ
Puc. 8.12. Po3ain ,,PegaktupoBanue aTpudyTa’” KoMaHu ,,Jlucrnerdep arpuOyToB

oJsioka...”
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Penakrop atpuOyTiB OJI0KIB MICTUTh Taki BKIaAKH: ,,ATpubyt”, ,Ilapamerps
TekcTa”, ,,CBoicTBa”.

Braaaka ,,ATpu0yTt”

VY po3aini ,,PexxuM” MOKHa CKOpETyBaTH PEXUM BiIOOpakeHHsI aTpuOyTa Ha
eKpaHi (JIOKJIaHiIIe JuB. po3/aii ,,Co3aanue aTpuoyToB™).

Y pospimi ,,JlaHHBIE” MOXXKHAa 3MIHUTH 1M’s, Tigka3ky Ta mone ,llo
YMOJIYaHUIO” JIJIsl aTpuOyTa.

Im's Moxe ckmamatucs 3 OyAb-IKHX CHMBOJIIB, OKpIM MpPOIYCKiB 1 3HAaKa
okiuky (!). Yci psaakoBi OyKBU aBTOMAaTUYHO NIEPETBOPSTHCS HA MPOMHUCHI. 3a 1M’ IM
aTpuOyT 1AeHTU(]IKY€ETHCS B KPECIICHHI.

ITioka3xa atpulyTa BUBOJUTHCS HA €KpaH KOXKHHM pa3 Mpu BcTapli 0J0Ka, 110
MICTUTD JaHUH aTpUOYT.

3a yMOBUYaHHSM — I1€ 3HAUYEHHS, K€ IPUCBOIOETHCS aTPUOYTY 32 YMOBUAHHSIM.

Braanka ,JIlapamerpbl TekcTa” [03BOJISIE 3MIHUTH: TEKCTOBUI CTHIIb,
BHUPIBHIOBAHHS, BHCOTY, MTOBOPOT, CTYITIHb PO3TATHEHHS, KyT IMOBOPOTY Ta HAMPSM
TEKCTy aTpulyTa.

Bkaaaka ,,CBoiicTBa” 103BOJISIE 3MIHUTH: 11aP, Y SIKOMY PO3TAIlIOBAHO TEKCT
aTpuOyTa, TUII, KOJIp Ta TOBIIUHY JiHIT TEKCTY aTpulyTa.

8.2.3. PenaryBaHHnsi 3HaueHb aTPpUOyTiB
Jliist penaryBaHHs 3Hau€HHS aTpUOYTIB 0JI0Ka HEOOX1THO BUKJIMKATH KOMaHIY
,EATTEDIT (Atpenakr)” ogaum 3 noctynaux B AUtOCAD metozis (tab:. 8.6).

Tabmuis 8.6
Bapiantu Bukinky komanau ,,Eattedit (Atpenakr)”
Komanna Bun Bukimky [Topsinox BUKOHAHHSA
,,Battedit Menro PenaktupoBars = OOBEKT
(ATtpenakr)” - Atpubytsl = Ilo ogHOMY. ..
[Tanens uHCTpyMEHTIB | PenakTupoBanue-2 = PenaktupoBaTh
aTpuOyTHI
Komanna ATpenakT

Komannma Arpemakr J03BOJIIE pelaryBaTh 3HaueHHs aTtpuOyTiB Ooka 3a
JIOTTIOMOT'OX0 J11aJI0roBOro BikHa ,,PegakTop atpubyToB 6;10Kk0B” (puc. 8.13).

[Tpu BUKIMKY 11i€] KOMaH/a 3'IBJISIETHCS CIIUCOK aTpUOYTIB BUOpaHOTO OJI0Ka 1
BJIACTUBOCTI KOXHOro arpuOyrta. IIpomonyerbcst Takoxx oOpatu i1HIIMN OJIOK,
aTpuOyTH SIKOr0 HEOOX1HO BiApenaryBarTH.

3a 10moMororw peaaktopa arpuOyTiB 0JioOKa MOXKHA 3MIHUTH Taki mapamMeTpu
osoka, sk ,,ATpudyt”, ,,Ilapamerpsl Tekcra” Ta ,,CBoiicTBa”.
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Puc. 8.13. [lianoroBe BIKHO KOMaH]IU ,,PenakTop aTpuOyTOB GJIOKOB”

Bkaaaka ,,Atpudyr”. TyT BimoOpakaroThCs 1M’S, MIAKAa3KW 1 3HAYEHHSA
KOXHOTr0 aTpuOyTa. 3MIHIOBaTH MOKHA TUIBKHM 3HAYEHHS aTpulyTa.

Braanka ,Ilapamerpbl Tekcra”. TyT BH3HAualOThCS  BJIACTHUBOCTI
BIIOOpaKEHHSA TEKCTy arpulyTra Ha KpECJIeHHl, Takl SK: TEKCTOBHM CTHUIIb,
BUPIBHIOBAHHS (BUPIBHIOBAHHS MO JIIBOMY Kpalo, 10 IEHTPY a0o Mo MpaBoOMYy Kparo),
BHUCOTa TEKCTY aTpuOyTa, KyT MOBOPOTY TEKCTY aTpuOyTa, BKIFOUCHHS/BIIKIIOUCHHS
pexXUMy BIIOOpaKEHHSI TEKCTY aTpuOyTa clipaBa HajiBO, BKIIOYEHHS/BIAKIIOYEHHS
pexXUMy BITOOpa)KEHHS TEKCTy aTpuOyTa B TEpPEeBEPHEHOMY BUIJISA[I, CTYIIHb
PO3TATYBAHHS TEKCTY aTpuOyTa, KyT HAXHMIIy TEKCTY aTpuoyTa.

Bruaaaka ,,CeoiictBa”. Tyr 3amaeTbcss map, Ha SKOMY 3HAXOIAUTHCA
aTpuOyT, TOBUIMHA 1 TUII JIIHIM, a TAKOX KOJIP TEKCTY aTpuOyTa.

BucHoBku
VY nanomy po3nuii po3risiHYTI Taki OCHOBHI TUTAHHS:

— BUKOPHUCTAHHS TPYN KOMaH/ peAaryBaHHs KpeCIeHb;

— BUKOPHUCTAHHSI TPYN KOMaH/ JIJI1 HAHECEHHS Ha KPECIIEHHS JOTIOMIKHO1
1H(hopMmarii.

KonTposbHi nuTAHHSA

1. Ha3BiTh BIIMIHHOCTI OJTHOPSIIKOBOTO 1 6aratopsiIkOBOro TEKCTIB.

2. SIxi mapaMeTpu TEKCTy MO>KHa 3aJlaTh B JI1aJIOTOBOMY BIKHI pellaryBaHHs
0araTopsIKOBOTO TEKCTY?

3. SIk CTBOPIOETHCA OJHOPSIAKOBUM TEKCT?

4. TlosicHiTh 3acTOCyBaHHS KoMaHu ,,CTHUIIL TEKCTa” Ta 11 MapaMeTpHu.

5. SIki ocobnmuBOCTI 3acTocyBaHHs KoMaHu ,,Jlnanpen (Ddedit)”?

6. [TosicHiTh 3acTOCYyBaHHs KoMaHaH ,,Attdef (ATpulyT)”.

7. Slxe mpu3HaueHHs aTprUOyTiB?

8. SIkuM yMHOM MOXHA 3B’sI3aTH aTpPUOYT 3 OJI0KOM?

9. Sdxi nani atpuOyTa MOXKYTh 3’ IBUTHUCS HA €KpaHi?

10. IlosichiTh 3acTocyBaHHs KomaHau ,[Eattedit (PemaktupoBarh TekcT
aTpuoyrta)”.
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9. HAHECEHH# PO3MIPIB TA LITPUXYBAHHSA B AUTOCAD

HaByanbHOI0O METOIO pO3IiTy € O3HAMOMJICHHS CTYICHTIB 3 KOMaHIaMH
AutoCAD s penaryBaHHs TEKCTOBOT 1HGOpMaITii.

VY pe3ynbTari BUBYEHHS TAHOTO PO3/ALITY CTYJACHTH OBUHHI 3HAMU:

— HaHECEHHS PO3MIpiB y KPECICHHSX;

— HAHECEHHs JIHIWHUX 1 TapajeIbHUX PO3MIPIB;

— MO3HAYCHHS KYTiB, paJlialbHUX PO3MIpIB 1 A1aMETPiB;

— IIBUJIKE HAHECEHHS PO3MIpIB;

— penaryBaHHS IlapamMeTpiB PO3/ILIiB.

9.1. HaneceHHs1 po3MipiB

Po3mipu — HeBig'eMHa CKJajoBa 4acTHHA OYJb-IKOro KpecieHHs. [Iporpama
AUtoCAD no3Boisisie mpoctaBisiTd po3Mmipu  BiamoBigao go ['OCT 2.307-68
,HaHeceHue pa3MepoB U rPaHUYHBIX OTKJIIOHEHUN .

Po3Mipn Ha KpecHEeHHAX MPOCTaBISIOTBCA SAK Ui NPOCTHX E€JIEMEHTIB
(B1Api3KiB), TaK 1 JuIs OUTbII CKIAAHUX (Ayr Ta okpyxkHOcTel). Komanan HaHeceHHs
PO3MIpIB MOKHA PO3IIIUTH HA YOTHUPU KATEropii:

— 0e31ocepeITHbOr0 HaHECEHHS PO3MIPIB,;

— 3aBJIaHHA CTUJIIO PO3MIPIB;

— penaryBaHHs pO3MipiB;

— JIOIIOMIKHI.

[Ipu HaHeceHHI PO3MiIpy aBTOMATHYHO OOUYHMCIIOETHCA NOBX)UHA 00'ekTa abo
BIICTAHhP MDXK JBOMa 3a3HAYEHMMH TOYKAMH 1 BHUCBITIIOETHCA 11 3HAYEHHS B
poOodyoMy TOJII KpeclieHHA. Tomy moTpiOHO OyTH AyXe yBaXKHUM TPH BKa3iBIIl
TOYOK, 1110 BU3HA4aI0Th po3Mip. Kparie kopuctyBaTucs 00'€KTHOIO MPUB'I3KOI0.

JUist BU3HAYEHHS JIIHIMHUX PO3MIPIB 00'€KTIB, pajalycCiB, JlaMETPiB 1 KyTOBHX
pPO3MIpPIB IOCUTh KOMaHJIOI0 ,,[TpULEN” BUOMPATH HEOOX1THHUI 00'€KT, 110 HE BUMArae
BHCOKOI TOYHOCTI BKa31BKU. BeawuuHy JIHIMHUX 1 KYTOBHX PO3MIpiB 300paxeHb
AutoCAD 00unciioe Ta BUCBITIIIOE B PpOOOYOMY TOJ1 Y BUTJISAAI PO3MIPHOTO TEKCTY,
MPOMOHYIOYM KOPUCTYBAu€Bl JJIsl MPOCTABJISHHSA Ha KpecleHHl. Y Iid curyauli y
KOPHUCTYBaya € MOKJIMBOCTI:

— MOTOAMTHCA ¥ 3aBEPIIUTH MPOCTABIISIHHS 3alIPOIIOHOBAHOTO PO3MIpY;

— HE MOTOJIUTUCS W TIPOCTABUTH 1HITUN PO3MIPHHUMA TEKCT.

KoManau HaHeceHHS pO3MIpIB BHUKJIMKAIOTBCA 3 MYHKTY  ,,Pa3mepnr”
ronoBHoro MmeHto AUtOCAD (puc. 9.1) abo 3 maHesi iHCTPYMEHTIB ,,Pazmepbr”.

J1y1st HaHEeCEeHHsI pO3Mipy HEOOX1THO BUKOHATH TaKi Jii:

— yKa3aTH Meplly TOYKy Ha BUMIPIOBAHOMY O0'€KTI;

— 3a3HAYHTHU APYTY TOUKY;

— yKa3aTH TOUKY, 1110 33J1a€ TIOJIOKEHHS PO3MIPHOI JIiHIT Ha KPECIICHHI,

— yBecTH po3Mip abo HaxaTu Enter, mob yBectu e po3mip.

B AutoCAD 3acTocoBY€ThCS IIICTh OCHOBHUX THIIIB PO3MIPIB:
— IIBUJIKE HAHECEHHS PO3MIpIB;
— JHIAHI pO3MIpH;
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— MO3HAYEHHS JlaMeTpa;
— MO3HAYCHHS pajiyca;
— MO3HAYCHHS KYTIB;

— KOOpJIMHATHI PO3MIpH.

Pasmepo:

< Boicrpoinr passae
5 P P P

& MNMurenrein
o Mapannensrein
;k‘ Anunrna gyrw
I Opanrtarmcia
&) Paawnyc
=N C misnoraom
Q_;) Awnamerp
—_ﬁ Yrnoson

Bbazosmin

=
1 Wens

,;U, Crarecuyerrme pasmaepos

Pazpoie pazmaepa

¥ o MynsTuesiqocxa

FE] Aonycox...

() Mapxep uenrTpa
Konrponso...

F=1
N, Murefirsiin € M3NoMOoN

Hawxnorsmre

Pazmeprbin texcr >

P Passseprsie ctrunm...
[ Mepeonpegennts
=i OS6roenTe

T Mpukpenunts pasmmeps:

Puc. 9.1. [Tynkr ,,Pazmepsr” ronosuaoro mexto AutoCAD

9.1.1. HaneceHHs JiHIiTHUX po3MipiB

JIiH1#H1 pO3MipH MpPHU3HAYEHI AJIs MMO3HAYEHHS BIACTaHI MK JBOMa TOYKaMH.
st OinbIl  TOYHOTO 3aBAaHHS TOYOK JIOUUJIBHO KOPHUCTYBATHCS 00'€KTHOIO
npuB'si3koro. JIiHIAHI  pO3MIpH MOXKHAa pPO3TallyBaTH TOPU3OHTANIBHO (TOUKH
MOJIOKEHHST PO3MIPHOI JIiHIT PO3TAIlllOBaHI BUIE ¥ HIKYE 00'€KTa) 1 BEPTHKAILHO
(TOYKM po3TalIoBaHi IPaBOPYY 1 JIIBOPYY Bijg 00'€KTa).

JIyist HaHECeHHS JIIHIMHUX PO3MIPIB 3aCTOCOBYEThCS KOoMaHnaa ,.JIMHeHHBI”,
sIKa BUKJIMKAETHCS 3 MMaHe Il IHCTPYMEHTIB ,,Pa3smepnr” (puc. 9.3).
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PasMepbl X|
MY AN O20ANRMH XEO® ALH 505 v|4
e
Puc. 9.2. Komanna ,,JIunHeiinblil” Ha maHesni iHCTpyMEHTIB ,,Pazmepnr”

Jlami HeoOXiTHO BUKOHATH TaKi JIii:

3a3HAYMTHU NEPITy TOUKY 00'€KTa, yKa3aTu APYry, a TAKOXK TOUKY MOJIOKEHHS
po3MipHOi JiHiT 00 MonepeaHbO 3a1aTH OAMH 3 TapaMETPiB KOMaH/IH, 110 3’ ABISETHCS
TOJ, KOJIU KOMaH/1a 3anpourye MOJIOKEHHS pO3MipHOI JiHI{
([Mtekct/Texcet/Yron/T'opuzontansuelit/Beprukanbabiii/ [ loBepHYTHIH]).

Mreker Ta Teker — ais penaryBaHHs pPO3MIPHOTO TEKCTy, 3aJaHOTO 3a
YMOBYAHHSIM.

¥Yroa — 3MiHIOE KYT HaXUJTy PO3MIPHOTO TEKCTY.

l'opu3oHTaNbHBIE — BKa3ye Ha BBEICHHS TOPU30HTAIBLHOTO PO3MIPY
HE3aJIEKHO B1J] 3a3HAYEHOTO MOJIOKEHHS pO3MIPHOI JIiHI1.

BeprukaabHblii — BKa3zye Ha BBEACHHS BEPTHUKAIHLHOTO PO3MIPY HE3AIEIKHO
B/l 3a3HAYEHOTO MOJIOKEHHS PO3MIPHOI JIIHI.

IHoBepHYTHBII — 3MIHIOE KyT HAXHITy PO3MIPHOTO TEKCTY.

9.1.2. HaneceHnHsi napaJjieJibHUX PO3MipiB
[{s xomMaHaa A03BOJISIE HAHECTH PO3MIp Ha MapajiebHO BUMIPIOBAaHUMN 00'€KT.
[Ipy 11boMy MOKHA BHUMIPSATH SIK BIJCTaHb MiXK JIBOMa TOYKaMH, TaK 1 JIOBXKHHY
BiJIpi3Ka ab0 JYTrOBOTO CETMEHTA.
Jlnst  HaHeceHHS  mapaliebHUX  PO3MIPIB  3aCTOCOBYETHCS  KOMaHA
,JlapaaenbHbli”, sska BUKJIMKAETHCS 3 MaHeNi IHCTpyMEHTIB ,,Pasmepsr” (puc. 9.3).
BukoHaHHS KOMaHIA aHAJIOTTYHO KOMaH] ,,JIMHEHHBINH .

Pasmepb X
MY A ©20A NEFH ¥E® A LA (15025 v |l
NapannensHein

Puc. 9.3. Komanga ,,IlapannenbHbiii” Ha maHeni iIHCTPYMEHTIB ,,Pa3mepsr”

0.1.3. Ilo3HayeHHs KyTa MiK IBOMA He NMapaJieIbHUMH Biipi3kaMun
Jns mo3HayeHHsI KyTa OYrM 3aCTOCOBYETbCS KOMaHpaa ,,/JlimHa ayru”, ska
BUKJIMKAETHCS 3 TIAHEN1 IHCTPYMEHTIB ,,Pazmepsr” (puc. 9.4).

Pasmepsi X|
MAYF N OP0A NRFM XEO® A LA (505 (v|4

Puc. 9.4. Komanna ,,JInuHa gyryu” Ha raHesni iIHCTPYMEHTIB ,,Pazmepsr”
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[Ipu mo3HaueHHI KyTa IyTH ii HEHTpaJibHA TOYKA 3a/1a€ThCA SIK BEpUIMHA KYTa,
a KIHIIEBI TOYKM CcaMoOi Jyr'd T[O3HA4YaloTh TOYAaTOK BHHOCHUX JiHINA. I[lpum
BUKOPHUCTAaHHI KOMaH/JIX HEOOX1AHO BHIUIMTH JIYTY M yKa3aTH IMOJO0KEHHS PO3MIPHOI
JIHII.

Buxopuctanus komanau ,,JlnmHa gyru” HaBeaeHO Ha puc. 9.5.

73

- N

Puc. 9.5. [lo3HaueHHs1 KyTOBOTO pO3Mipy IyTH

9.1.4. Tlo3HayeHHs pagiaTbHUX PO3MipiB
Jyist mo3HavYeHHs pajiaibHUX PO3MIPIB 3aCTOCOBYEThCS KoMaHnaa ,.Pamuyc”,
sIKa BUKJIMKAETHCS 3 TIAHE 1 IHCTPYMEHTIB ,,Pazmepsr” (puc. 9.6).

Pasmepbi X|
MY AN ©P20A NFM ¥E® A LN 15025 A
|Pazmyc|

Puc. 9.6. Komanga ,,Pagnyc” Ha naneni iHCTpyMeHTIB ,,Pazmepsr”

[To3HaueHHs pagiaIbHOTO PO3MIPy HAHOCUTBCS Ha OKPYXKHICTH abo ayTy.
BiaMiHHICT y MO3HA4Y€HHI pajiyca BiJ MO3HAYEHHS JiaMeTpa MoJjsrae B TOMy, 10 B
bOMY BHUIIAJKy B pO3MIPHOMY TEKCTI Mepe] YUCEIbHUM 3HAUYEHHSM pajiyca
cTaBuThcad OykBa R. BennuuHa pajiyca BUMIPIOETHCS BiJ IIEHTPA OKPYXKHOCTI O
TOYKH, 1110 JISKUTh HA caM1ii OKPY>KHOCTI.

Bukopucranns komanau ,,Panuyc” HaBegeHo Ha puc. 9.7.
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R13.9846

R6.3

Puc. 9.7. Tlo3HaueHHs pajiadbHOTO PO3MIPY

9.1.5. Ilo3HayeHHs KiamMmeTpa
JIist  mo3HaueHHs JiaMeTpa 3acTOCOBYETbCS KoMaHnaa ,Jluamerp”, ska
BUKJIMKAETHCS 3 TIAHEN1 IHCTPYMEHTIB ,,PazMepsr” (puc. 9.8).

Pa3smepbi ..’Sl
MY FHE ©20A NEH €@E® A LM 15025 | e
IAnaMeTpl

Puc. 9.8. Komanna ,,JInuamerp” Ha maHen iHCTpyMEHTIB ,,Pazmepsr”

[To3HaueHHs miamMeTpa HAHOCHTHCS Ha OKpPYXKHICTH abo nyry. Bumip mpu
[[bOMY BUKOHYETHCS MIK JBOMa MPOTWICKHUMHU TOUYKAMH, PO3TAIIOBAHMMH Ha
okpyxHOCTi. [lo3HaueHHs niaMeTpa MICTUTh CHMBOJI JiaMeTpa TMepe] PO3MIpHUM
TekcToM. [Ipu BUKOHaHHI KOMaHAU HEOOXITHO 3a3HAYUTH OKPYKHICTH 1 MOJOKECHHS
PO3MIpHOI JTiHIT Ha KpecieHHi (auB. puc. 9.9).

Buxopucranns komanmu ,,Jlnametp” HaBeneHo Ha puc. 9.9,

c/.963¢2

Puc. 9.9. [lo3nauenus aiameTpa
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9.1.6. HaHeceHHsI KYTOBHX PO3MipiB
Jlis HaHeceHHST KYTOBHUX pO3MIpIB 3aCTOCOBYEThCS KOMaHAa ,,YJIOBOM
pa3mep”, siKa BUKITUKAETHCS 3 TaHel iHCTpyMeHTiB ,,Pasmepsr” (puc. 9.10).

Pa3mepbl il
MAFN © 20A NEH €E® A LM 15025 M4
|yrnosoﬁ|

Puc. 9.10. Komanna ,,Yri0Bo#i™ Ha aHei IHCTPYMEHTIB ,,Pazmepsr”

KyToBi po3Mipu HAHOCSTh Ha NIyTW OKPYKHOCTEH ab0 BKa3ylOTh KYT MiX
JIBOMa HE TMapalieJbHUMH Bigpi3kamu. Po3mip KyTa TakoX MOXHa MO3HAYMTH,
3a/IaBIIU BEPIIMHY KyTa i ABI TOYKH, LI JIEKAaTh HA MOTO CTOPOHAX.

Touka nepeTuHaHHs BIIPI3KIB € BEpIIMHOIO KyTa. [1o10KeHHSI BAUHOCHUX JIHIN
3aleXUTh BIJl TOTO, K 3aJa€TbCsi po3Mip Iyru. [lpm BUKOpHUCTaHHI KOMAaHIU

HCOOXITHO BKa3aTH TMEPIINWH, APYTHMid BIAPI3KM 1 TOJOKEHHS PO3MIPHOI JIiHIT
(puc. 9.11).

Tpyruit
BiADITOK
P INonoxenna
=— posMipHOI 127
T

1

[Tepmitit eigpizox

E o
Puc. 9.11. [lo3HaueHHs KyTa MIXK ABOMA HE MapajieIbHUMH BIAPI3KAMU
9.1.7. llIBuaKe HAHECEHHS PO3MIpiB

JUIsi MIBUIKOTO HAHECEHHS PO3MIPIB 3aCTOCOBYETHCS KOMaHAa ,,BbICTphIN
pa3mep”, sika BUKITUKAEThCS 3 TaHe i iIHCTpyMeEHTIB ,,Pasmepsr” (puc. 9.12).

Pa3smepbi X
MY A ©20A RFMH KE® A LA |05 vl

[BuicTpen pasmep |

Puc. 9.12. Komanna ,,beicTpsiii pa3mep” Ha maHesl IHCTPYMEHTIB ,,Pa3mepsr”
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Komanga no3Bossie penaryBaTv HaHECEH1 paHilie po3Mipu a00 HAHOCUTH HOBI
po3MipH ISl ACKUIBKOX OO'€KTIB 3a OJHE 3BEPTAaHHS 10 KOMaHJH. 3aJIeKHO BiJ
3aJIaHUX TIICJIS BUKJIMKY KOMaHAM HapaMeTpiB MOYKHA HAHECTH JIAHIIOTOBI PO3MIpH,
3MIHM THITy IIOJIOKCHHS 3arajbHOl 0a3W, BHBECTH Ha KPECJICHHS KOOPAMHATHI
po3mipu 00'ekTa a60 po3MipH, IO BIJKIIAIAIOTh BiJI 3arajibHO1 0a3Hu.

Hampukian, 3a ogHe 3BepTaHHS 10 KOMaHId MOXKHA HAaHECTH PO3MIpH Ha BCi
OKpY>XHOCTI. J[7s1 11bOTO HEOOXITHO BHIIMTH BCl OKPYKHOCTI Ha KpECIeHHI,
HaTucHyTH Enter i BBectu mapametp R.

9.1.8. HanecenHsi po3MipiB BiJ 3ara;jabHoi 0a3u

[HOZ1 po3MipH PI3HUX €JIEMEHTIB JeTalli 3aJal0ThCsl BIAHOCHO (pikcoBaHOi abo
6a30B01 Toukw. [Ipy 11bOMY BC1 pO3MipH 331aI0THCS BITHOCHO TEPIIOi BUHOCHOT JIiHi{,
3a3HAYEHOI JUIsl IEPUIOro poO3MIpYy.

VYci HacTynmH1 po3MipHI JiHIT 3pYyLIYIOTBCS BiJ TMONEpPEeAHiX Ha (IKCOBaHY
BiicTaHb. HaHeceHHs po3MipiB BiJl 3arajibHoi 0a3um 3abe3nedyye  3B'A30K
BUMIPIOBAHOTO 00'€KTA 13 CAMUM PO3MIPOM.

JUisi HaHeceHHA pO3MIpIB BIJ 3arajibHOi 0a3u 3aCTOCOBYETBhCS KOMaHAA
,,ba30BBIi”, Ika BUKJIMKAETHCS 3 TTAHENI IHCTPYMEHTIB ,,Pasmepsr” (puc. 9.13).

Pasmepsi X|
MY A O20A NEMH X@BO® ALH (05 |v|4

BazoBbik

Puc. 9.13. Komanna ,,ba30BbIit” Ha maHes1 IHCTPYMEHTIB ,,Pa3mepsr’”

9.1.9. HaneceHHsl po3MipiB JAHIIOKKOM
JIyisi HaHECeHHS PO3MIPIB JIAHIIO)KKOM 3aCTOCOBYEThCS KoMaHaa ,,Continue
(ITpoaomKUTE)”, siKa BUKJIIMKAETHCS 3 TAaHENi IHCTPYMEHTIB ,,Pazmepsr” (puc. 9.14).

Pa3mepbl | X|
MAYFN OIO0A NEMH ¥@E® A LM |05 ¥ |l

Mpoaon¥mTe

Puc. 9.14. Komanna ,,Continue (IIponomkuts)” Ha maHen iIHCTPYMEHTIB ,,Pa3mepsr”

IIs xoMaHma M03BOJISE TMPOJOBXKHUTH HAHECCHHS PO3MIPIB BiJ MONEPEAHBOT
pO3MipHOT JiHII. 3a YMOBYaHHSM 3a MEPUIy BHHOCHY JIHIIO MEPIIOTO PO3MIpY
OepeTbecs Ipyra BUHOCHA JIiHIS OMEPEAHBOTO PO3MIPY.

9.1.10. ITo3HayeHHs IEHTPA il 0CHLOBHUX JIiHiH

JIyist Mo3HaYeHHsI IIEHTpa W OCHOBUX JIIHINM 3aCTOCOBYETHCS KOMaHa ,,Mapkep
IEHTpa”, IKa BUKJIMKAETHCS 3 TIAHE 1 IHCTPYMEHTIB ,,Pazmepsr” (puc. 9.15).
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Pa3smepbl X]|

MA AN © DOA NEMEE® A LS 15025 v | W

|Mapkep uenTpa |

Puc. 9.15. ,,Mapk p uenTtpa” Ha maHesl IHCTPYMEHTIB ,,Pa3mepnr”

Bona no3Bosisie y IEHTpalibHIM TOYIll OKPY>KHOCTI a00 Jyru BiI0Opa3uTH
Mapkep, 110 no3navae ii nentp (puc. 9.16). llenTpanbHy TOYKY MOXKHA MO3HAYUTH
Takox 3a goromororo komMa 1u DIMCENTER.

DIMCEN=6 DIMCEN=-6

Puc. 9.16. 3actocyBanns 3minHoi DIMCEN 1151 kepyBaHHSI po3MipoM Mapkepa abo
MO3HAYEHHST OCHOBUX JIHIN

Jnst poboTH 3 HE HEOOXITHO 300pa3uTH OKpPYXHICTH abo Ayry. 3MiHa
pPO3MIpIB Mapkepa IIEHTpa OKPYXHOCTI a00 Jyrd BUKOHYETHCS 3a JOIOMOTOIO
cucteMuoi 3MiHHOi DIMCEN (mipu po60Ti B psaky miakazku DIM:).

[Tpu Bix'emaomy 3HadueHH1 3MiHHOI DIMCEN BHBOASITHCS OCHOBI JIiHII.

9.1.11. PenaryBanHsi mapaMeTpiB po3mipiB

B AutoCAD € cnerianbHi KOMaH/IH, K1 JO3BOJISIOTH 3MIHIOBATH TapamMeTpu
HAHECEHUX Ha KPECJICHHs Po3MipiB. MOKHA CKOPHUCTATHCS KOMaHIaMU pearyBaHHs
Ha TaHeNl 1HCTPYMEHTIB, peJaryBaHHSM 3a JOMOMOIOK PydoK abo0 BHUIIPABUTH
pO3MIpH 3a JOMOMOIOK J1aJIOTOBOr0 BikHA ,,CBOMcTBA” (TYyT HaMOUIbII TOBHO
M0J1aH1 MOXJIMBOCTI peJaryBaHHs pO3MipiB).

PenaryBanHs 3a 101OMOI0I0 PY4OK

Jlnst penaryBaHHsT PO3MIpIB MOKHAa BHUKOPHCTATH BUAUICHI HA PO3MIPHUX
00'ekTax XapakTepHI TOYKH, Ha3BaHl pydkamu. [Ipu mbOMy iCTOTHO CIPOIIYIOTHCS
Oararo orepariii penaryBaHHs. 3a JOMOMOTOI0 PYYOK MOYKHA BUKOHYBATH TakKi JIii:

1. TlepemimaTi TEKCT y3/I0BXK, ajie HE BUINE i HE HIDKYE PO3MIPHOT JIiHIi.

2. Ilepemimati mo3HAYEHUN PO3MIp Il 3MIHM BIJICTaHI MDK PO3MIPHOIO
JIHIEIO 1 00'€KTOM.

3. 3MiHIOBaTH BHUMIpIOBaHy BiJCTaHb. PO3MIpHUH TEKCT TpU LBOMY
ABTOMATHUYHO 3MIHIOEThCHI.

4. Tlepemiimaty, MOBEpTATH, KOMIIOBAaTH a00 B1IOMBATH MTO3HAUYCHHS PO3MIPY.

5. 3MiHIOBaTH MIOYATOK BIJUTIKY PO3MIpYy.
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9.1.12. PenaryBaHHsl BJ1aCTHBOCTEH PO3MipHUX 00'€KTiB
Jlns penaryBaHHSI BIIACTUBOCTEHM PO3MIPHUX OO'€KTIB HEOOXIHO BHKJIMKATH
KoMmaHy ,,CBoiicTBa” ogauM 3 qoctynmHux B AUtOCAD meronis (Tadm. 9.1).

[Ticnist 3BepTaHHs 10 KOMaHIU @ 3'IBIIIETHCA M1aJ0roBe BiKHO ,,CBoiicTBa”,
y SKOMY BiJIOMBaIOTbCS BCi BIACTHBOCTI BHUIUICHOTO pO3MIPHOTO o00'€KTa 3a
KaTeropisiMu.

Ta6mms 9.1
Bapiantu Bukimky komanam ,,CBoiicta”
Komanna Bun Bukivky [Topsinokx BUKOHAaHHSA
,,CBoiictBa” | [lanens iHCTpyMEHTIB CrangaptHas = CBoiicTBa
Memto PenaktupoBars = CBolCTBa
Komanna CaoiicTBa

Jlo Bi1acTHUBOCTEM pO3MIPHHUX O0'€KTIB, Kl 3MIHIOIOTHCS B J1aJIOTOBOMY BiKHI
,,CBoiicTBa” (quB. puc. 9.17), HajekaTh HaBEACHI Jali KaTeropii.

1. ,,06mme”. Y 1upoMy po3aini BIAOHMBAIOTHCS TMOTOYHI 3HAYCHHS TaKUX
BJIACTUBOCTEH: KOJIIp, IHap, THUI JiHI, MacmTaOHUI Koe()illieHT, CTWIb APYKY,
TOBIITUHA.

> 1
| 112 | MTexcr = Jl [iei! I <t [ g ] ‘
5] [Oumse | 4
eser M Nocnoro |
Cnon 0 :
Tun anen — MNocnoro |
Mocurra6 Tan. SIx |
Crwne neuwarnn | MNousery |
Bec nurni —  Mocnow |
rﬁnepccunéa Sl
'HESsL;:AomW_ MNocnoro
| Marepmnan |Mocnoro
Coaepxxumoe anap
Crvns cTune_YeprexHoiia
AnHoTaTMBHLIE |Her
“B;a;u;a';u;a;hieg B;;px eneso
Hanpasnenne Mo crwmo |
Bsicora rexcra |SO 7 :
]’Toa?por o '
i\ﬂ_e;;c;;:ounbo 1
MNurepean me... 83.3333 |
_Crnne Mexcrp... Munnmym E
Cxpoitnie sagrt... | Her
'ﬁgnéioklvenb 368.5451 |
nonasoearenb -0 = '
C'ron6u,b| dumraranueckmn ‘
% Monoxerne X 266.9355
nonoer;;;YA -679.2791
=/ MNonoxenneZ |0 ]

Puc. 9.17. BikHO BIaCTUBOCTEH TEKCTY
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2. JInst 3MIHU KOJBOPY BHALIEHOTO 00'ekTa Tpeba KIAlHYTH MUILEIO B PSAKY
KOJIIP 1 BuOpatu 31 CHHUCKY, 1[0 PO3KPUBAETHCS, HOBUI KOJIp 00'€kTa. AHAJIOTIYHO
3MIHIOIOTBCS ¥ 1HIN BiIacTUBOCTI 00'ekta. JIyisi IHIMMX TapaMeTpiB HEOOXITHO
BBOJIUTH YUCJIOBI 3HAYCHHS.

3. ,,Ctunp”. Y 1mpomy po3aun BiIoOpa)kaeThCs Ha3Ba PO3MIPHOTO CTHUIIIO.
3MiHA PO3MIPHOIO CTWIIO BHUKOHYETHCS 31 CHHCKY JOCTYMHUX CTWJIIB, IO
PO3KpPUBAETHCS.

4. , Texct”. 3amal0ThCcs MapaMeTpy PO3MIPHOTO TEKCTY (KOJIip, BHCOTA, 3CYB,
MIDKCMMBOJIbHA BIICTaHb 1 T. 11.).

5. ,,Jlunum u ctpenku”. HacTpororoThcst po3MipHi i BUHOCHI JIiHI{, TOBIIUHA U
THUI PO3MIPHUX CTPUIOK, MapKePiB IIEHTpA.

6. ,,Boucannbiii”. Y po3aiii BKa3yeTbCs B3a€MHE PO3TAILIYBaHHS PO3MIPHUX
CTpP1JIOK, BUHECEHb 1 PO3MIPHOTO TEKCTY B TOMY BHIIAJIKy, KOJIH B TEKCTI CTPUIKH HE
MICTSTBCS MK BUHOCHUMH JIIHISIMH.

7. ,,OcHOBHbIE eauHMIIBI . 3amaeTbcsa (opmar po3MmipHoro uwmcia. Jlo
3MIHIOBaHUX BJIACTUBOCTEH PO3MIPHUX YMCENl CTaBIATHCSA: 3HAYOK PO3JLIIOBaya
1117101 Ta J{poOOBOT YaCTHH YKCiIa, BUBEJICHI MEepe]l PO3MIPHUM YHUCJIOM 1 IMCJISI HHOTO
CUMBOJIHM, OKPYTJICHHS YUCJIa, OJIMHUII BUMIPY PO3MIPIB, TOUHICTb.

8. ,,AJbTEepHAaTUBHbIE EAUHULBI . Y LbOMY PO3JUT 3aJal0ThCA IMapaMeTpu
BUBEJICHHS aJIbTEPHATUBHUX OJTUHUIIb.

9., Jlonmycku”. TyT HACTPOIOIOTHCS AOMYCKU TPAHUYHUX BiIXHUIICHb.

9.2. HlTpuxyBaHHs

9.2.1. Komanaa muTpuxyBaHHA i rpagieHT

Ha xpecneHHsIX pi3HOTO MpU3HAYCHHS IITPUXYBAHHS BUKOPUCTOBYETHCS JIJIS
MO3HAYEHHSI MaTepiaiiB y po3pizax, MepeTuHax, Ha Buaax 1 (pacamax. B ocHoBHOMY
3aCTOCOBYIOTHCS CTaHJAPTHI 3pa3ku mTpuxyBanHs BianosigHo g0 'OCT 2.306-68
JUTSL BCIX Tally3ed MPOMUCIOBOCTI M OymiBHUITBA. [HOMI mipu moOymoBi giarpaM ado
IHIMMX JAU3alHEePChKUX PpO3po00K OyBae 3pydyHO poOUTHU CyluIbHE GhapOyBaHHS
(3aMBaHHA) 3aMKHYTHX OOJlacTell pPI3HUMM KOJIbOpaMmH. [[7si CTBOpEHHS TaKoro
HeoOxigHoro atpudyTta kpecieHHs AutoCAD mae komanny ,, Hatch (IlItpuxoBka)”,
auB. puc. 9.18.

CranpapTHuil BOyqoBaHMM Habip 1m1abJIOHIB IITPUXYBaHHS CcKiagaeTbes 3 70
HaliMeHyBaHb. € MOXJIMBICTh CTBOpIOBaTH W 30epiratk B CHUCTEMI 1HIII
KOPHUCTYBAIlbKI IIA0JIOHU IITPUXYBaHb.

Jns mTpuxyBaHHS HEOOX1AHO BHUKJIMKATH KomaHnay ,.Hatch (ItpuxoBka)”
oxuuM 3 goctyrnaux B AUtOCAD wmetonis (Tab:. 9.2).

Tabmums 9.2
Bapiantu Buxnuky komanau ,,Hatch (IllTpuxoska)”
Komanna Bun Bukiuky [Topsimok BUKOHAHHS
,,Hatch [TaHenb 1HCTPYMEHTIB Pucosanne—> llITpuxoBka
(I0rpuxoBka)” | MeHio Pucoanue—> llItpuxoBka
Komanpna [ITpuxoBka
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/720B8roroodn  BHBEA%

Puc. 9.18. Komanna ,,Hatch (IllTpuxoBka)’Ha maHesi iHCTpyMEHTIB ,,PucoBanue”

OO6nacTh MTPUXYBAHHS MOXKE MICTHTH B CEpEIMHI CBOTO KOHTYpPY TaK 3BaHi
,»OCTpOBKK”. OCTpOBKM — TaKOX 3aMKHyTi oOmnacti. J[o HHX, 30Kpema, MOXHa
BIJIHECTH TEKCTOBI HAITUCH U PO3MIPHUN TEKCT, SIK1 MPU ITPUXYBAHHI OOMEXKYIOThCS
HEBUIMMOIO PaMKOI. 3ajJeXHO Bil CTUJIIO BH3HAYEHHS OCTPOBKH MOXKYTh
3aJTMIIIATUCS HE 3aIITPUXOBAHUMHU 200 ITHOPYBATHCS.

[lo6 oOpana oOnacTb IITpUXyBaHHs Oylia 3alITPUXOBaHA KOPEKTHO,
HEOOX1THO CTeKUTH 3a TUM, 11100 30BHIIIHI i BHYTPIMIHI 11 KOHTYpH OYyJIM 3aMKHYTI.

€ nBa Metoau OoOpaHHsA KOHTYpIB INTpuxyBaHHs (Bkiagka ,,KoHTypwel” Ha
puc. 9.19).

&‘ WITPMXOSKE ¥ TPARWENT

Wrpuxoske Mpagment KoHType: Qcrposs
Tom u maccvD @ Lobasims . rowon v Pewerme octposxos
swbops L S o
T Crangaprrsin - — X Tn pewsersin OCTpOMKOS
,,,,, - S— 4+ Dotapwm sefpam 7 27 77 7 > 777
ANGLE ——  ofuexn // Z % % 2%
Oépazeu | ANGLE = - Z 2 Z ///g,'
O 2245 b N
Uiner B Vicromsosars rexy | (B ~ 2.20 9=t P

© Hopmancroe * Breusiee Bes octposxos
Croyxryps thbbbbbebEbELE !

"
Coxparersns xorrrypos

s =
LoxpasmTe KOMTYDA

Yron n macutad )

Hacpoixa Ton o6venTa Moauawsus  ~
Yron Macwraé . 5\

ArmOTaTASHAR a’

X o 1 o' Halop oGwexTon KoMTYDS

' ACCOuMETEHAN .

. . Texyuini swaonon dxps =~ & | Cosnan
T AKpOCT THOCHTENIMO MIACTA Coazasams oTaensraie =
W TR OGO ~
ASNTYOKL S3WHYTOC™
Mopnaok NOoOPcOsxM e o uvenn
Donycx e

33 ROHTYPOM . wpTExa

Canod SBAMCTEOBE TS NEDAME T
Momaran TOSKa WIpsooss Vicnonssosate Texywryn ~ | o HCnonsSOSaTE TEKYLIY0 HEXDAHYO TONKY
* VChonesSosars TEYLI0 WCXORHG TONKY MNpospassocrs Honons3osams HEvand WCXoRMOR LWTPVOEKE

Yreassedn noxosas 10w Vicnonssosate Texyugy! ~ |
*
Hod
ANt O T =) L3 1]
nem =
" Nena AMY - [’f Komvposarme cooicm™
—
C D y¥O Sy N<Ir oY

Ommena 7C7npaua \ (S,,"

Puc. 9.19. [Tianorose BikHO KOMaH U ,,lIITpuxoBKa U rpagueHT”’

SIKI0 BUKOPUCTOBYETHCS METOJ ,,JI00aBUTH: TOYKM BBIOOpA”, TO Mexa
BHU3HAYAETHCS] aBTOMATUYHO B 3aMKHYTii 00JaCT1 MPHU BKa31BI[l TOUKH, pO3TAILIOBAHOI
B CepeIMHI MeX 00JIacTI.

K0 BUKOPHUCTOBYETHCS METOJ ,,Jl00aBUTh: BBIOpaTh OOBEKTHI , TO
HEOOX1THO BKa3aTH 00'€KTH, 10 YTBOPATh MEXKY 00JIaCTI.

Knonka ,)be3 OCTpOBKOB” BHKOPUCTAETHCS Ji BKJIOYEHHS OCTPOBKIB B
00JacTh MITPUXYBAHHS.
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Knomnka ,,BoccTraHoBUTH KOHTYp” M03BOJIIE TUMYACOBO 3aKPUTH J11aJIOTOBE
BikHO ,lllTpuxoBka © TpamueHT’ 1 TIeperyITHYyTH BHJAUICHI MeEXi o00JacTi
MITPUXYBaHHS. SIKII0 MeX1 00JaCTl HE 3a3HaUYEHI, 151 KHOIKA HE € aKTUBHOIO.

Knonka ,KomupoBanue CBOWCTB” JO3BOJIA€E  KOMIIOBATH  MapaMeTpH
acoLlIaTUBHOTO IITPUXYBAHHS.

9.2.2. IlapamMeTpu IITPUXYBAHHA

Komanpmoro ,IllTpuxoBka U TpaaueHT’ 3aJal0ThCA pI3HI MapameTpu
MITPUXYBaHHA, JO0 SKUX HajeXaTh TUIl Ia0joHa, MacmTad, KyT HaXwWwiIy JiHIH,
BJIACTUBOCTI aCOIliaTUBHOCTI ¥ TpaHUYHI MapamMeTpH.

Bkaaaka ,,Tun u maccun”

TyT MoskHa 3a3HaunTH Taki napamerpu (puc. 9.20):

— Yy CHOHCKY ,,Tum”, mo po3KpUBAETHCA, BU3HAYAETHCS THUIl IaOJIOHA; THII
,CTranmaptaeii” Bkazye Ha madmonu AUtOCAD; 3a yMmMoBYaHHSIM OOHpPaETHCS
mabnon mrpuxyBaHHss ANSI31; Takox MoOXHa 3a3HAYUTH IIA0JIOHHU, CTBOPEHI
KOPHUCTYBaueM;

Tun u maccus

Tun: CramaaprHemi | W
CranaaprHei

O6pazeu; M3 auHun E]
MNonszoBarensckuit

Crpyxrypa: o o e o

Puc. 9.20. Bxnanka ,,Tun u maccup” miaioroBoro BikHa ,,IlITpuxoBka u rpaaueHT”
— y crucky ,,O0pazen” , 1Mo PO3KPHBAETHCS, HABEACHO IEPEIiK MIA0JIOHIB
(puc. 9.21); mepenik ,,O0pa3elr” TOCTYIHUM TIIBKH B TOMY BHIAIKY, SKIIO 3aaHO

THUI a0JI0HY ,,CTaHIapTHBIN;

Tun 1 maccus

Tur: CrarnaaprHoi E]
O6paseu; ANGLE ~|.]
Cr , AR-B88 ~
PIYKTIPS. AR-BRELM
Op3 AR-BRSTD
AR-CONC
AR-HBONE
Yron v macwrad AR-PARQ1
Yron AR-RROOF
[ | |ARASHKE

AR-SAND

Puc. 9.21. Ilepenik maboHiB mrpuxyBaHHs ,,00pa3eir” BKIAIKH ,, U 1 MacCUB”
nianoroBoro BikHa ,,IlITpuxoBka u rpagueHt”
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— y cnucky ,,CTpykTypa”, IO pPO3KPUBAETHCS, HABEACHO TEPENiK 3pa3KiB
mTpuXyBaHHs (AuB. puc. 9.22); miarorose BIKHO CKIAAA€ThCSA 3 YOTHPHOX BKIIAJIOK,
10 MICTSAThH BIAMOBIAHY (MEBHY) iH(OpPMAIIIIO:

1) ANSI — TUIIOBi aMepUKaHChKI CTAHJAPTH ITPUXYBaHb;

2) ISO — TumoBi €BpONEHChKi CTaHAAPTH ITPUXYBAHb;

3) Other Predefined — iHmI THIIOBI CTaHZAPTH IITPUXYBaHb, BiJIMIHHUX
BiJl CTAaHJAPTIB, 3a3HAYCHUX Y MIEPIINX BKIIAIKAX;

4) Custom — KOpHCTyBallbKi IIa0JIOHH.

© NanuTpa 06pasyOs WTPUXOBKM — &S

ANSI ISO Apyrue cTangaptHole [lonbiosarensckue
qerarw | T >
B | 1
E.LLL .
ANGLE AR-B816C

1111 -
LI -
1 1 ! I ! T . —_—— - — -
AR-BE8 AR-BRELM AR-BRSTD AR-CONC
P3A] ey
ERXA) ity
AR-HBONE AR-PARQ1 AR-RROOF AR-RSHKE
FDE T
821218 = S
BOX BRASS BRICK

l OK | | Ortmena | Cnpaexa

)

Puc. 9.22. Jlianorose BikHO ,,I[anuTpa 00pa3uoB ITPUXOBKU BKIAAKH ,, U U
MaccuB” aiamoroBoro BikHa ,JIITpuxoBka u rpagueHt”’

Bkaanaka ,,Yroa u macmra6o”

VY cnucky,,YT0oa”, 110 pO3KPUBAETHCA, 3aAA€ThCS KYT HAXUITY IITPUXOBUX JIHIN
mabsony BigHOcHO oci X morouHoi [ICK (puc. 9.23). Kyt noBopoTy JiHIH MOXHa
Oe3nocepeIHbO BBECTH B 1ojie Angle abo oOpaTu cepesi HaBeICHHUX.

VY cnucky,,Macmra6”, 1m0 pO3KpUBAETHCS, 3MIHIOETHCS IIIILHICTh HAHECCHHS
JHIH U1 00paHoro MabioHy WTpuxyBaHHs (puc. 9.23).

[Ipanopenp ,,OTHOCUTENBHO JIMCTa® ABTOMAaTUYHO MacmTadye 11a0JI0H
MITPUXYBAHHS BIIHOCHO OJMHUITH, BUKOPUCTOBYBAHUX Y MMPOCTOPI apKyIIIa.

[Tapamerp ,HTepBam” BKa3zye MNPOMIKOK MK JIHISMH B CTaHJIAPTHUX
mrabioHaxX MTPUXYBAHHS.

VY cnucky ,,Tommunaa niepa no ISO”, Mo po3KpUBAETHCA, 33]1a€ThCS BIACTaHb
MK IITPUXOBUMH JIiHIAMU AJis 11a0a0H1IB mTpuxyBanus [SO.
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Yroa u macurab

Yron Macurrad

0 - 1 v
Kpecr-Harpecy OrHocurensHo AMcTa

Arrepsan: |

T omusesa nepa no

IS0

Puc. 9.23. Bxitagka ,,Yroa u macmrTa0d’” 11a10roBoro BiIKkHa KOMaHI!
,,JLITPUXOBKA ¥ rpaeHT”’

ITonepenniii meperJs

Knomnka ,,O0pazeny” yHU3y JiajdoroBoro BikHa KoMaHnu . lllTpuxoBka wu
IpaIMeHT’ BUKOPUCTOBYETHCS MJI MONEPEIHBOrO MEperysAy ITpuxyBaHHs. [Ipu
[[bOMY J1aJIOTOBE BIKHO THUMYAacOBO BHUAANAEThCA 3 ekpaHa. [1[006 BHecTu 3MiHU B
napaMeTpu IITPUXYBaHHS, Tpeba BUKIMKATU JiajioroBe BikHO ,llITpuxoBka u
rpaJueHT’, HaTUCHYBIIM Kiasimry Enter. Knomka Preview poctynHa y BuUIaaky,
SKIIO 3a3HAYEHO 00JaCTh IITPUXYBaHHS.

Bruaaaka ,,OctpoBkn”

3aBaaHHs TpaHUb 00JAacTl IITPUXYBAaHHS IUIAXOM BKa3iBKH BHYTPIIIHBOI
TOYKU 00'€KTa BUKOHYETHCS JOCHTH MPOCTO M IIBHJAKO, AKIIO HAKPECIEHO Majo
€JIEMEHTIB TOOyMOBU. Y BUMNAJAKY, SKII0O KPECICHHS HACHUEHE eJIeMEHTaMH
noOyZ0BH, TO TpPH BKa3IBIl HEBEJIMKOIO 3aMKHYTOrO MpOCTOpYy Oyae NOTpiOHO
3HAYHUH Yac /Uid BU3HAUYEHHs Mex obunacTti. Lle nmos's3ane 3 THM, 110 151 BA3HAYCHHS
MEX 00JacTi mporpama aHajizye BCi BUAUMI 00'ekTH. J[JI1 MPHCKOpPEHHS Mpolecy
no0yI0BH MEKi BUKOPHCTAEThCs BKIaaka ,,OctpoBku” (puc. 9.24).

Octposxu

v Pewenue ocTposxos

Tun pewesma 0CTPOBKOB

7%

Hopmanooe * Buewwee

Puc. 9.24. Bxnaaka ,,OcTpoBKH’ 11aJI0OTOBOTO BikHA KomMaHu ,,IIITprxoBka u
rpagueHt”’
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Pexxum 00poOKHM OCTPOBKIB (3aMKHYTHUX OO0'€KTIB y CepeldHI KOHTYpPY
IMITPUXYBAHHS) MICTUTb 3 CTUJIL:

— ,HopmanbHbIii” — HaHECEHHS IITPUXYBaHHS MOYMHAETHCA 13 30BHIIIHBOI
MEX1 3a3HAYE€HOr0 00'€KTa; SAKIIO 00'€KT MICTHTh BHYTPIIIHINA 3aMKHYTHH 00'€KT, TO
BIH HE UITPUXYETHCS, ajlé B CEPEAMHI HHOTO BUKOHYETHCS TMOLIYK BKJIAJEHOTO
00'ekTa, Ha SIKUM HAHOCUTHCS IITPUXYBAHHS; SAKIIO TMPOHYMEpPYBAaTHU BKJIAJCHI
00'ekTH, TO 00'€KTH 3 HEMAPHUMHU HOMEpaMH OyAyTh 3aIITPUXOBAHI, a 3 TAPHUMHU —
He OyayTh;

— ,BHemHUN” — y IbOMY BHIIQJKy IITPUXYBAaHHS TaKOX IOYMHAETHCS 13
30BHIIIHBOI TPAHUIl 3a3HAYEHOTO O00'€KTa Ta 3aKIHYYEThCS Ha 3O0BHIIIHIA MeEXi
BKJIAZICHOTO 00'€KTa; HA BIAMIHY BiJ MOMEPEAHBOTO BHUIMAJIKY HAHECEHHS IITPUXOBUX
JIHIA HE BIJHOBIIIOETHCS JUIS 1HINMX BKJIAJACHUX 00'€KTIB;

— ,,be3 OCTPOBKOB” — HITPUXYBAaHHS HAaHOCUTHCS HA BECh 00'€KT, HE 3aJIEKHO
B1Jl HASIBHOCTI B HhOMY BKJIaJIEHUX 00'€KTIB, BHYTPIIIHI KOHTYPU ITHOPYIOTHCSL.

Bkuaaka ,,CoxpaHeHue KOHTYpPOB”
[TapameTpu AaHOrO PO3ILTY AO3BOJISAIOTH 30€pErTH MEXI IITPUXYBAHHS SK
OKpeMHil 00'€KT, a TAaKOX yKa3aTH THUIl JIHIA, 3 SKUX CKJIAAAarOThCA MeX1 00'ekTa

(puc. 9.25).
CoxpaHeHme KoHTYpos

[ ] Coxpanersse xorrypoe
Tun ofeexra

Puc. 9.25. Bxnanka ,,CoxpaHeHne KOHTYpOB” 1aJJOTOBOTO BiKHA KOMaH/IH
,,JLITPUXOBKA U TpaIueHT”’

Bruaaaka ,,Ha0op 00bekTOB KOHTYpa”
3a3HavatoTbed  00'ekTH, 10 OepyThb ydacTb y CTBOPEHHI KOHTYpY

IMTPUXyBaHHSA. 3a YMOBYAaHHSAM TIpH CTBOPEHHI KOHTYPY INTPUXYBaHHS
BHUKOPHCTAIOTHCS BC1 00'€EKTH MOTOYHOIO BUIOBOTO ekpany (puc. 9.26).

Habop 00beKToB KOHTYPa

TexyLmit Ba080M 3Kkpe ¥ & | Cosgam

Puc. 9.26. Bxnanka ,,HaGop kKoHTYpOB” miaqoroBoro BikHa Komauau ,,[lITpruxoBka u
rpagueHt”’
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Knonka ,,Co31aTh” BHUKOpPUCTOBYETHCS Il CTBOPEHHS HOBOTO KOHTYPY
ITPUXYBAHHS.

[Tpu ipomy miamoroBe BiKHO ,,lIITpuXoBKa U TpaIUEeHT” BUAAISETHCS 3 €KpaHa,
a HaKpecJIeH1 3a JOMOMOI0I0 MUIII 00'€KTH, 110 OEpyTh Y4acTh Y CTBOPEHHI KOHTYpPY
HITPUXYBaHHS, HEOOX1THO BUIUIHUTH.

Skio Ha ekpaHi € 00'ekTH, sIKi OyJIM 3a3Ha4eH1 paHilie, TO BUAUICHHS 3 HUX
3HIMAa€eThCs. SIKIO ’KOJIEH HOBUHM 00'€KT HE 3a3HAYCHMM, TO 30epiraeThcs TOM HabIp
BUJIUICHUX 00'€KTIB, 1110 OYB CTBOPEHUH 10 HATUCKAHHS KHOMKH New.

Bukopucranus BuUIUIEHHX O0O0'€KTIB J03BOJIsie 30epertd vac (GopMyBaHHS
KOHTYpY IITPUXYBaHHS.

BucHoBku

VY naHomy po3iiii pO3TISHYTI Taki OCHOBHI MUTaHHS:

— BUKOPHUCTAHHS TPYN KOMaH/ peAaryBaHHs KpeCIeHb;

— BUKOPHUCTAHHS TPYI KOMaH/I /11 HAHECCHHS Ha KPECJICHHS TOTOMIXKHOI
1H(hopMmarii.

KoHTpo/IbHI MUTAHHS

1. Ha sxi kaTeropii moaiasitoThCs KOMaHIU HAHECEHHS pO3MipiB?

2. SIxi Tunu po3MmipiB 3acTOCOBYIOTHCS B cucteMi AUtOCAD?

3. SlkuM YHMHOM HAHOCSTBHCS TO3HAYEHHS KYTiB, KYTOBOTO pO3MIPY JIyTH,
aiameTpa, paaianbHi po3Mipy, OCbOBI JIHII?

4. Slki mapaMmeTpu IITPUXYBAaHHS BHU3HAYAIOTHCA 3a JIONOMOTOK BKIIAJKU
,,OCTPOBKHU” 11a710TOBOTO BikHA KoMaHu , I1ITpuxoBKa u rpagueHt’?

5. Slki € MeToau BUOOPY KOHTYPIB IITPUXYBaHHS?

6. Sxi MoxHa 3a7aTH MapaMeTpu Komauau ,,[lITpuxoBka u rpaguent”’?

7. SIki BKJTaKu Mae gianoroBe BikHO ,,[lamuTpa 0O6pas3ioB mMTpuxoBKu?

8. Jlis yoro 3acTOCOBYy€EThCS KHOMKA ,,Co31aTh”?
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Yacruna 4. IIATOTOBKA JOKYMEHTALII KOMIT'IOTEPHUX
CUCTEM

10. HIATOTOBKA MMPOT'PAMHOI JOKYMEHTAILIII

HaByasnbHOI0 METOIO O3y € 03HAHOMIICHHS CTYJICHTIB 13 CXeMaMHU MPOrpam
Ta MPOLIECOM IX CTBOPEHHS.

VY pe3ynbTari BUBUEHHS AAHOTO PO3JLITY CTYACHTH TOBUHHI 3HAMU:

— PI3HOBUIM MPOTpam;

— TMpaBujia BIIOOpaXEHHs alTOPUTMY IPOTPAMHU 32 JOTIOMOTOI0 CXEMU;

— TPUKIAJAA CUMBOJIB, K1 YaCTO BUKOPUCTOBYIOTHCS B CXEMax MPOrpam;

— 0a30Bi KOHCTPYKIIi FPYyIyBaHHS CUMBOJIB Y CXE€MaX MPOTPaM.

10.1. €quna cuctema nporpamuoi gokymentauii (ECILI)
€nuna cucrema nporpamuoi pokymentauii (€CIIJ[) — koMrmieke aep:kaBHUX
CTaHAapTIB, 1110 BCTAHOBIIOIOTh B3a€MONOB'I3aH1 paBUiIa po3poOKH, 0(hOPMIIEHHS Ta
o0uiky mporpam i mporpamuoi qokymenTaiii (COCT 19.001-77).
VY cranpaprax €CIIJ BCTaHOBIIOIOTH BUMOTH, SIKI PErJIAMEHTYIOTH PO3POOKY,
BUI'OTOBJICHHS, EKCILTyaTallll0 Ta CyIPOBOJ POrpam 1 3a0e3Meuy0Th MOXKIIUBICTh:
— yHidikaiii nNporpaMHUX BHUPOOIB /I B3a€EMHOr0 OOMIHY Mporpamamu i
3aCTOCYBAaHHS paHillle po3po0IEHHUX IPOrpaM Yy HOBUX pO3pOOKax;
— 3HWXKEHHS TPYJIOMICTKOCTI ¥ MIABUIICHHS €()EKTUBHOCTI PO3POOKH,
CYNpPOBOY, BUTOTOBJICHHS Ta €KCILTyaTallii MporpaMHUX BUPOOIB;
— aBTOMATHU3aIlil BUTOTOBJIEHHS Ta 30€piranHs MporpamMHoi JOKyMEHTAITi.
CynpoBOKEHHSI TIPOTpaMH BKJIIOYAE aHaji3 (YyHKIIIOHYBaHHS, PO3BUTOK 1
BJOCKOHAJICHHS] NPOrpaMHu, a TaKOX BHECEHHS 3MIH 1O HEl 3 METOI YCYHEHHS
HOMMJIOK.
[Tepenik ocnoBuux ['OCTiB €CIIJl, sxi AioTh B YKpaiHi, HaBEJACHO B
tabm. 10.1.
Ta6mums 10.1
OcnogHi ctangaptu €CIIJ, sxi giroTh B YKpaiHi

[Mudp crangapry Ha3Ba cranmaprtis

I'OCT 19.001-77 | ECIT. O01iue noIoKeHUs

I'OCT 19.101-77 | ECII. Buasl mporpamMm U MpOrpaMMHBIX IOKYMEHTOB

I'OCT 19.102-77 | ECIIJ. Ctaguu pa3paboTKu

I'OCT 19.103-77 | ECII[1. O603HaueHue mporpamMm 1 MporpaMMHBIX
JOKYMEHTOB

I'OCT 19.104-78 | ECII. OcHOBHBIE HAIIIUCH

I'OCT 19.201-78 | ECII[. Texuuueckoe 3aganue. TpeGoBaHuUs K COACPIKAHUIO U
o OopMIICHUIO

I'OCT 19.202-78 | ECII. Cneunduxanus. TpeOoBaHUs K COAEPIKAHUIO U
o OopMIICHUIO

I'OCT 19.401-78 | ECII[. Tekct nporpamMmbl. TpeOoBaHus K COAEPKAHUIO U
0(OpMIICHUIO

I'OCT 19.402-78 | ECII[I. Onucanue nporpamMmmsl
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[Tponosxenns tadn. 10.1

Mudp crangapty

Ha3sBa cranmapTtiB

I'OCT 19.404-78

ECIIA. IosicauTensHas 3anucka. TpeboBaHuUs K COCPKAHUIO
1 0(pOPMIIEHUIO

I'OCT 19.701-90

ECII. Cxembl anropuTMOB, IPOTPAMM, TAHHBIX U CUCTEM.
O0603HaueHNS YCIIOBHBIC U ITPaBUJIa BBITIOTHEHUS

10.2. Buau nporpaMHux 10KyMeEHTIB
Jlo mporpaMHHX BIAHOCATH TOKYMEHTH, 1[0 MICTSTh B1IOMOCTI, HEOOXITHI JJIs

PO3pOo0KH,

BHUI'OTOBJICHH:,

eKCIUTyaTamii Ta CYMNpOBOKCHHS TmporpaMm. Bumam

MpOrpaMHUX MOKyMEHTIB 1 iX 3wmicT BianmoBigHo 10 ['OCT 19.101-77 naBeneHo B

tadn. 10.2.

Taomurg 10.2
Buam nporpaMHUX TOKYMEHTIB

Bun mporpamuoro

3MICT OPOrpaMHOTO JOKYMEHTY

JTOKYMEHTY
Cneundikaris 3MICT NporpaMu Ta AOKYMEHTAallil Ha Hel
Binomicts BnacHukiB | [lepemnik miampueMCTB, Ha SKUX 30€piraloTb OpUTiHAIN
OpUTIHATIB MPOrpaMHUX TOKYMEHTIB

Tekct mporpamu

3amnuc IIporpamMu 3 H€06XiIIHI/IMI/I KOMCHTAapsAMHU

Onuc nporpamu

BizoMocCTi npo JOTrIYHY CTPYKTYPY 1 QYHKIIOHYBaHHS
porpamu

IIporpama i
METO/IMKA
BUNPOOYBAHb

Bumoru, 1o niasiararoTh nepeBipii Ipy BUIPOOyBaHH1
MPOrpamMu, a TAKOXK MOPSAIOK 1 METOJIU iX KOHTPOJIIO

TexH1uHE 3aBIaHHI

[Tpuznauenns 1 chepa 3acToCyBaHHS IPOTPAMH, TEXHIYHI,
TEXHIKO-€KOHOMIYHI Ta CIELiaJbHl BUMOTH, 1[0 CTaBIATHCS
JI0 TIpOTpaMu, HEOOX1AH1 CTaii 1 TEPMIHU PO3POOKHU, BUTU
BUNPOOYBAHb

[TosicHtoBabHA CxeMa anroputmy, 3arajibHHUI OMUC aaropuTMy Ta (abo)
3amucKa (GyHKIIOHYBaHHSA MIPOTPaMU, a TAKOK OOTPYHTYBaHHSI

MPUIHATUX TEXHIYHUX 1 TEXHIKO-€KOHOMIYHUX PillleHb
Excrutyarartiitai BinomocTi asist 3a0e3nedeHHst PyHKIIOHYBaHHS Ta
JOKYMEHTH eKCILTyaTarlii mporpaMu

10.3. BinoOpa:keHHs1 aJropuTMy 3a 10MOMOTI0K0 CXEeM

Jlyis Toro mo6 KoM I0TepHa CUCTEMa Majla MOXJIUBICTh BUKOHYBAaTH Oy/b-5IKi
Iii 3 00poOku 1HPopMallii, HEOOXITHO CKJIACTH AJI KOMIT IOTepa Ha 3pO3yMUIINA JIs
HBOT'O MOB1 TOUHY 1 J€TaJIbHY MOCIIIOBHICTh IHCTPYKIIiK, TOOTO Mporpamy.

[Iporpamu MokHa pO3AUIATH HA 3 KaTEropii:

— NPUKIAOHi — Ti, 10 3a0e3MeuyloTh BUKOHAHHS HEOOXIAHMX KOPHUCTYyBaudy
poOIT: peaaryBaHHs TEKCTIB, pUCYBAHHS KaPTHUHOK 1 T. 11.;
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— cucmemui — Ti, U0 BUKOHYIOTh PIi3HI JONOMDKHI (YHKIII, HampUKIa,
CTBOpPEHHS KOMiii BUKOPHUCTOBYBaHOI iH(opMmarlii, BUIaHHS JOBIIKOBOI 1iH(OpMarIii
PO OMNepaliifHy CUCTeMY, MEPEBIPKY Mpale3laTHOCTI MPUCTPOiB KOMII'IoTepa 1 T.
1H.;

— cucmemu npo2pamyéants, 1o 3a0e3MeUyl0Th CTBOPEHHS HOBHUX IPOrpam
JJIs1 KOMIT F0Tepa.

Bbynb-sxa mporpama peaiizye AesKy CYKYIHICTb A1, TOOTO aITOpUTM.

AJroput™M — OCHOBa BHpIlIEHHS Oynb-skoro 3aBaaHHs. [lin azeopummom
MPUMHATO PO3YMITH TOYHE PO3MOPSIKEHHS, IKe BU3HAUYA€ OOUMCITIOBATIBHUI MPOIIEC
— BiJ] MOYAaTKOBUX JIAHUX JI0 ITYKAHOTO PE3yibTary.

TakuM 4MHOM, aNTOPUTM MOBHHEH MICTHTH KIHIIEBY IMOCIIJOBHICTh KPOKIB
abo omeparlii, 110 OJTHO3HAYHO OMHCYE MPOIIEC MEPEPOOKU MOYATKOBUX 1 IPOMINKHHUX
JAHUX Y KIHLIEBUI pe3ysbTarT.

[Tpu ckiagaHHi aNrOPUTMIB CIIIJl YpaxoBYBaTH psiJi BUMOT, BUKOHAHHS SIKUX
OPUBOAUTH 10 (hOopMyBaHHSI HEOOX1IHUX BIAaCTUBOCTEMN, a came:

— QJITOPUTM TMOBHHEH OYTHM OJHO3HAYHHUM, TOOTO TaKHM, LIO0 BHKIIIOYAE
JOBUIBHICT TIyMauy€HHS OyAb-KOIO 3 pO3MOPAKEHb 1 33JaHOr0 MOPSAKY
BUKOHAHHS; 1151 BIACTUBICTh HA3UBAETHCS O3HAUEHICMIO;

— peamizaifiss OOYMCIIOBAJILHOTO TIPOIIECY, MEpea0ayeHOro ajJrOpUuTMOM,
MOBMHHA Yepe3 MEBHY KUIbKICTh KPOKIB NPHUBECTH 10 BUJAYl pe3ynbrary aldo
MOBIJOMJICHHSI MNP0 HEMOXJIMBICTb BUPIIICHHS 3aBJaHHA; L1  BJIACTUBICTh
HA3UBAETHCS Pe3yabmamueHicmio;

— BHUpIUIYBaTH OAHOTHUIIHI 33J1a4l 3 PI3HUMHU MOYATKOBUMH JaHUMHU MOKHA 32
OJHMUM 1 THM CaMHUM aJTrOPUTMOM, IO JIa€ MOJIMBICTb CTBOPIOBAaTH THIIOBI
IporpaMu JUisl BUPIIIECHHS 3aBJaHb TNpPU PI3HUX BapiaHTax 3HAYEHb IMOYATKOBHUX
JaHMX; 1151 BJIACTUBICTh HA3UBAETHCS MACOBICMIO;

— 3yMOBJICHUH aJTOpPUTMOM OOYHMCIIOBAJIBHUNA MPOIEC MOXKHA PO3WICHYBATH
HAa OKpeml eTamu, eJIEeMEHTAapHI omeparii; 11 BJIACTUBICTh HA3UBAETHCA
OUCKPEMHICMIO.

KopoTki anroputmu 3 neKijibkomMma KOMaH aM{ TPUMAIOTBCS B TIaM’AIT1, X04a I1e
HE e(pEeKTUBHO 3 MOIIANYy TUpaxyBaHHS. HeoOXiIHICTh 3amMcy alropuTMIB HeE
BUKJIMKA€ CYMHIBY, OCOOJIMBO SIKIIIO BOHH MICTSATh JIECATKH a00 COTHI KOMaH/, 4YacTo
BUKOPUCTOBYIOTHCS 1 IEPEAAOTHCS BiJl OJIHOTO CIIELIANICTa THIIOMY.

[Iupoke 3acTocyBaHHS OJiepKaB CHOCIO 3aMKMCy AJITOPUTMIB Y BHUIJISAl CXEM
nporpaM. [Ipu iboMy cmoco01 KOMaH U BiIOOPaKarOThCs BIAMOBITHUMHA CUMBOJIAMU
MPOIIECy, K1 3’€IHYIOThCS IEBHUMU CUMBOJIAMU JIHIMN.

10.4. Cxemu ajaropuTmiB nmporpam i po6oTu cucreMu

3o00pakenHs cxeM nporpam BukoHYyeThes 32 [[OCTom 19.701-90, sxuit Takox
periameHTye 300paxkeHHs1 GOPMU CHMBOJIIB Ta X pO3TalllyBaHHS.

BiamoBimHO 0 1BOTO CTaHIAPTYy CXEMH IMPOrpaM OMHUCYIOTh MOCIIIOBHICTh
oreparliid y mporpami ta BKJIr04aTh y cebe (tadi. 10.3):

— CUMBOJIM TIpPOIIeCy, 0 BigoOpaxaroTh (hakTU4HI orepariii oOpoOKH JaHUX
(BKJIFOYAIOYM CUMBOJIM, 1[0 BHU3HAYAIOTh NUISIX, SKOTO CHIiJ JOTPUMYBATHCS 3
ypaxXyBaHHSIM JIOTTYHUX YMOB);
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— CMMBOJIM JaHHX,

— CHUMBOJIM JIIHIH, 110 MTOKa3yIOTh IMOTIK KEPYBaHHS;

— CIIeliajJbHl CUMBOJIM JJI MOJETIIEHHS HAaITUCAHHS 1 YUTaHHS CXEMU,
— crierui4H1 CUMBOJIH;

— KOPOTKHM MOSICHIOBAIBHUMN TEKCT.

Taomung 10.3

CuMBOJIH, SIKI YaCTO BUKOPHCTOBYIOTHCSI B CXEMax aJTOPUTMIB

CumBon

HaiimenyBanns
CUMBOJLY

[Ipu3HaueHHs: CUMBOITY

CumBoiu niportiecy (OCHOBHI)

[Iporec

Bino6paxkae ¢yHKIito oOpoOKH JaHUX
OyIb-SIKOTO  BUTJIALY  (BUKOHAHHS
NEeBHOI orepanii ado rpynu ornepauiu,
0 TMPUBOJUTH 1O 3MIHM 3HAYCHHS,
dbopmu abo posmimieHHs 1HMOpMAIii
a00 0 BU3HAUYEHHS HAIMPSMKY MOTOKY
KEepyBaHHs, 32 AKUM CIIiJl PyXaTHUCs)

CumMBonu nporiecy

(cnenudivni1)

3yMOBIICHU I
npolec

BinoOpaxkae 3ymoBieHU mpolec, 1o
CKJIaJIa€ThCsl 3 OJIHIET a00 JEKIIbKOX
omepauiii abo KpOKIB Mporpamu, ki
BU3HAYEHI B THIIOMY MICII1
(miamporpami, MOAyl, PYHKIIIT)

ITinroToBKa

Binobpaxkae moaudikamizo KoMaHIU
ad0 rpynu KOMaHJ 3 METOI0 /il Ha
NEeAKy MOAAJIBIILY GyHKI1O
(ycTaHOBJIEHHS nepemMuKaya,
Moaudikalis 1HAEKCHOTO perictpa ado
1HILIAJTI3a1[is] TPOTrPAMM)

Po3B’s130k

BinoGpaxkae pimenHs abo (QyHKIIi0
TUITy TepeMHKaya, o Ma€ OJAWH BXIJ 1
psA adbTEPHATUBHUX BHUXOJIB, OJIWH 1
JUIIe OAWH 3 SKUX MOXe OyTu
aKTHUBI30OBAaHMM  miclId  OOYMCIICHHS
YMOB, BH3HAYEHUX YCEPEIUHI I[HOTO
CUMBOJNY.  BigmoBigHi  pe3yibTaTh
00YHCIIEHHSI MOXKYTh OYyTH 3amucaHi
nopsl 3 JIHISAMH, [0 TOKa3ylTh IIi
IJISIXA
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[Tponossxenns taba. 10.3

CumMBoa

HavimenyBanns
CUMBOITY

[Ipr3HayeHHs CUMBOILY

[TapanenbHi mii

BinoOpaskae CHHXpOHI3AIIiI0 IBOX a00
O1TBIIOT KIJIBKOCTI TTapajieIbHuX
oreparii

ITouaTok
LUKy

Kinens
UKITY

/

Mexa nukiny

CHUMBOJI CKIIQJIA€ThCS 3 JIBOX YACTHH 1
BigoOpakae MOYaTOK Ta KIHELb LUKITY.
OOuIBI YaCTUHA CUMBOJY MAlOTh OJIMH
1 TOM camuii i1eHTH(IKaTOoP.

YMoBU g iHIIIATi3alii, MOPHPICT,
3aBEpPIICHHA 1 T. 1H. PO3MIIIAIOTHCS
BCEPE/IMHI, Ha ToYaTKy abo B KIHII
CUMBOJIYy 3aJIe)KHO BiJ PO3MIIICHHS
orepailii, 10 MepeBipsie YMOBY

CumBonu naHux (OCHOBHI)

Jani

BinoOpaxkae 1aHi, HOCIM SKUX HeE
BU3HAYCHUN

CumBoiu JTiH1# (OCHOBHI1)

JliHis

BigoOpaxae  moTik  maHmx  abo
kepyBaHHA. [Ipn HEOOXITHOCTI MOXKYTh
OyTH J0JIaH1 CTPUIKU-TIOKAKYUKU

CumBouu JiHI# (cietudiyHi)

[Tynktupna
JiH1A

BinoOpaxkae anbrepHaTUBHUN 3B’A30K
MDK JBOMa CHMBOJAMH a00 MDK IX
outpmoro  KumbkicTio.  Kpim  Toro,
CHUMBOJI 3aCTOCOBY€ETHCS JIJIsi OOBEACHHS
AHOTOBAHOI JUITHKH
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3akinuenns tadi. 10.3

CumBon

HaiimenyBaHHs
CUMBOILY

[Ipr3HaueHHsA CUMBOITY

CrermaibHl CHMBOIA

3’enHyBay

Binobpaxkae BUXiJ y YaCTUHY CXEMH 1
BX1J 3 I1HIIOI YacTUHU I[€] CXEMHU.
BukopucroByeTbes 111 0OpUBY JIiHIT 1
MPOJIOBXKEHHS ii B 1HIIOMY MICIIl.
BignosigHi Oj0Ku-3’€1HYBa4l MOBHUHHI
MICTUTH OJHE 1 T€ caMme yHIKaJIbHE
ITO3HAYCHHS

D

TepminaTop

BinoOpaxxae  BuUX1JT 'y  3OBHIIIHE
CepelIoBUIIE 1 BXiJl Y HbOrO (IOYaTOK
a00 KIHELlb CXEMH ITPOrpamu, 30BHIIIHE
BUKOPHUCTAHHS 1 JKEPEIo ad0 MyHKT
NpU3HAYEHHS TaHUX )

- - - KowmeHTap

Komenrap

BuxopuctoBytoTh s moAaBaHHS
ONMCOBUX KOMEHTapiB abo 3amuciB y
BUTJISIZII  TMOSCHEHb a00 MPHUMITOK.
[TyHkTHpHI J1HIT y CUMBOJI1 KOMEHTapPIO
3B’s13aHi 3 BIATIOBIIHUM CHMBOJIOM a00
MOXXYTh OOBOJMUTU TPYIy CHMBOJIB.
Texcr komMeHTapro ab0 MPUMITOK
NOBUHEH OyTH  HamucaHud  OuIs
o0OMexyI040i Girypu

[Ipomyck

CumBoJ (TpU TOYKH) 3aCTOCOBYIOTH Y
cxemax sl BIIOOpaKeHHS MPOIYCKY
CHUMBOJIa YH TPYITU CUMBOJIIB, y SIKUX HE
BU3HAUCHO HI THUII, HI KUIBKICTh
CUMBOJIB, @ TaKOX y CHMBOJIaX JiHII
a00 MK HHMMH, TOJIOBHUM YHUHOM Y
cxemax, SKi 300paxaroTh 3arajibHi
BUPIIIEHHS 3 HEBIJIOMOIO KUIBKICTIO
OBTOPEHb

CuMBOJIM, SKOI0O MOXHA, MaloTh Oyt ojaHOoro po3mipy. He mnoBunHI
3MIHIOBATHCS KyTH Ta 1HIII TTapaMeTpH, 10 BIUTUBAIOTH HA (POPMY CIMBOJTIB.
CumBOIIM y cXeMi MIOBHHHI PO3TANIOBYBATUCS PIBHOMIPHO, a JiHI1 3'€THaHb

OyTH pO3yMHOI JJOBKUHHU.

JIinii y cxemi NOBUHHI MIAXOAUTH O CUMBOJIY 3J1iBa a00 3BEpPXY, & BUXOJUTH
BIIpaBO 200 BHU3, BOHU TaKOX MarOTh OyTH HAIIPABJIEHI J0 LEHTPY CUMBOIY.
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SIKI110 HanPSIMOK MOTOKY BIAPI3HAETHCS Bijl CTaHAAPTHOTO, TOOTO BiH 171€ BIIIBO
abo BBepX, TO Oro HeOOX1AHO BKAa3yBaTH 3a JJOTIOMOTOIO CTPLIKH.

VY cxeMax ciijl YHMKATH JI1HIH, 1110 TePETHHAIOThCA.

VY naHuii yac OCHOBHA TEHJEHIIS 3aCTOCYBaHHS CXEM IMpOrpaM IMOJisIrae B
IpYITyBaHHI CUMBOJIIB Y BUTJISAl OA308UX KOHCMPYKYILL.

J1o HUX HaJIe)KaTh MPOXOPKEHHS, PO3TATY>KEHHS 1 TOBTOPEHHS.

Ha pwuc. 10.1 HaBegeHi BIANOBIIHO CXEMH IIUX KOHCTpYKIih. KoxxHa
KOHCTPYKIIisl Ma€ OJIMH BX1J 1 OIUH BUX1J, IPUUOMY KOMIIOHEHTH, IO iX CKJIa/Ial0Th,
300paxkeH1 BEPTUKAILHO.

Aneopumm ninivinoi cmpykmypu (npoxoodoicenns). CUMBOIU B LIH CTPYKTYypl
PO3TAIIOBYIOTHCS B CXEM1 y TOMY CaMOMY TIOPSIKY, Y SKOMY ITOBHHHI OyTH BUKOHAHI
nii, mo HuMu npoaukToBaHi (puc. 10.1, a). Takuit mOpsAAOK BUKOHAHHS HAa3WBAETHCS
IPUPOTHUM.

Aneopumm poseanyxcenoi cmpykmypu (pozeanysicenns). 1le Taka cxema, y sikiit
nepeadayeHe po3rary>kKeHHsI BKa3aHOi MOCIIIIOBHOCTI 1 Ha JiBa HAMPSMKHU 3aJI€KHO
BIJI MIJICYMKY NepeBipku 3a7aHoi ymoBu (puc. 10, 6).

Aneopumm _yuxniunoi _cmpykmypu (nosmopenns). lle cxema, y ki
nepeadoayeHe HEOJIHOPA30BE BUKOHAHHS OJIHIET 1 TI€I caMOi MOCHIJOBHOCTI M.
Takwuii TOPsITIOK BUKOHAHHS HAa3WBA€EThHCs 1ukioM (puc. 10.1, B).

| <> =
}<

N

d §] B

Puc. 10.1. ba3oBi KOHCTPYKIIii cXeM Iporpam: IPOXOoKEHHS (a), po3rairyxeHHs (0) 1
MOBTOPEHHS (B)

Hanpuxnao. HeoOXiAHO CKJIaCTH CXeMy MporpaMu JJis BHUPILIEHHS TaKOTO
3aBIaHHS: JaHO TP JiMCHI uncia. Tpeba migHecTH 10 KBajpaTa MO3UTHBHI YKcia 1
JI0 YETBEPTOrO CTEMNEHS — HETaTUBHI.

Cxema nmporpamu npukiaay HasegeHa Ha puc. 10.2.

Bignosimno mo I'OCTy 19.701-90 cxemu poOGOTH CHCTEMHU BiTOOpaKkarOTh
KEepyBaHHA OMNEPALISIMU 1 OTIK JAHUX Y CUCTEMI.
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( [louaTok >
I

numl, num2,
numa3 — miicHi
yHcia

numl, numa2,
nums3

numl1=0

2
numl=numl- numl=numl*

Hi

num2=num2’

num3=0

3
num3=num3- num3=num3*

/ numl, num2,

/ num3
T

Puc. 10.2. Cxema nporpamu npukiamgy
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Puc. 10.3. Cxema anroputmy poOOTH KOMIT FOTEPHOT CUCTEMH
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Cxema anroputmy poOOTH CUCTEMHU MICTHTD y 001 TaKi CKJIaO0BI:

1) cuMBOJM JaHUX, IO BKAa3yIOTh HAa HASBHICTh JaHUX (CUMBOJH JIaHUX
MO>KYTh TaKOX 3a3HAa4aTH BHJ HOCISI JaHUX);

2) CHMBOJIM TPOIECY, IO BKA3ylOTh OINepallii, sIKi CJiJi BUKOHATH, a TaKOX
BU3HAYAIOTH JIOT1YHUH IIJISX, IKOTO TpeOa JOTPUMYBATHUCS;

3) niHIWHI CMMBOJIH, II0 3a3HAYal0Th MMOTOKH JaHHUX MDK ImporecaMu i (a0o)
HOCISIMH JJaHWX, & TAKOXK MOTIK yIPaBIiHHS MPOIIECAMU;

4) cremnianbHi CHMBOJIA, BUKOPUCTOBYBAHI JIJIsl TIOJICTIICHHS HAIIMCAHHS 1
YUTAHHS CXEMH.

CxeMma anroputmy poOOTH KOMIT FOTEPHOI CUCTEMHU HaBeeHa Ha puc. 10.3.

BucHoBku

VY naHomy po3iiii pO3TISHYTI Taki OCHOBHI MUTaHHS:

— cknag €IIK/;

— PI3HOBUAM MPOTpaM;

— TpaBWIA BIIOOPAKEHHS AJITOPUTMY MIPOTPaMU 3a JOMIOMOI'OK0 CXEMU;
— TIPUKJIAJA CUMBOJIIB, SIK1 4aCTO BUKOPUCTOBYIOTHCSI B CXeMax Mporpam;
— 0a30B1 KOHCTPYKIIil TPyIyBaHHSI CHMBOJIIB Y CXeMax Mporpam.

KoHTpoJsibHI nMTAHHSA

1. Mo Take €CITI?

2. Hazgith ocnoBHi 'OCT 1 €CII/, sixi airoth B YKpaiHi.

3. Ski € BUIU IpOrpaMHOi JOKyMEHTAITi1?

4. SIki € 6a30B1 KOHCTPYKIIIT CXeM mporpam?

5. ki ocHOBHI IpaBUJIa BUKOHAHHS CXEM Mporpam?

6. SIki € cenianbHi CUMBOJIM CXEM Iporpam?

7. SIki OCHOBHI ITpaBUJIa BUKOHAHHS CXEM QJITOPUTMIB MpOrpam?
8. Ski OCHOBHI NIpaBUJIa BUKOHAHHS CXEMH AJITOPUTMIB POOOTH CUCTEMU?
9. 4xi € cxemu 3a MpU3HAYCHHSAM?

10. Sk mo3HauYalOTHCS CXEMHU PI3HOTO MPU3HAYCHHS?
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11. MIATOTOBKA IH)KEHEPHOI I'PA®IYHOI JIOKYMEHTAIIIT
KOMII'IOTEPHUX CUCTEM

HaByanbHOI0O METOI0 pO3[UTYy € O3HAHOMJICHHS CTYAEHTIB 3 BHUIAMH
KOHCTPYKTOPCHKHX JOKYMEHTIB Ta BHMOTaMH JI0 MIATOTOBKH Ta OQGOpPMIICHHS
1HKeHepHo rpadiuHoT TOKyMEHTaIlii.

VY pe3ynbTaTri BUBYEHHS IaHOTO PO3LTY CTYICHTH IOBUHHI 3HAMU:

— BuMoru €CKJ/I;

— BHJIU 1 IPU3HAYEHHSI KOHCTPYKTOPCHKOI JOKYMEHTALlli;

— OCHOBHI ITpaBUJIa BUKOHAHHS CXEM;

— BUMOTH J10 0(pOopMIICHHS IpadiuHO] TOKyMEHTaIlli;

Ta yMimu BUKOHATU KOMIUJIEKT 1HKEHEpHOI rpadivyHoi JOKyMEHTaIlii.

11.1. €auHa cucTeMa KOHCTPYKTOPCcbKOI okyMenTanii (ECK/I)

Cuctema koHcTpykTopchkoi mokymenranii (CKJl) [2] — me komruieke
HaIllOHAJIBHUX CTaHAAPTIB, SIKI BCTAHOBJIIOIOTH B3a€MOIOB'S3aHl €IUHI BUMOTH 1
MpaBuiia HI0J0 NOPAJIKY po3po0eHHs, 0()OPMIIIOBaHHS Ta O0IIKY KOHCTPYKTOPCHKOL
JIOKYMEHTAIII1.

3a3HayeHl IMpaBuja BCTAHOBJIEHO HAa BCl BHJIM  KOHCTPYKTOPCHKHX
JOKYMEHTIB, Ha HOPMAaTUBHY 1 TEXHOJIOTIYHY JOKYMEHTallil0, a TaKOX HayKOBO-
TEXHIYHY Ta HaBYAJIbHY JITEpPaTypy.

Cuctema KJI 3a0e3nedye B3aeMOOOMIH KOHCTPYKTOPCHKOKO JOKYMEHTAIIIEI)
6e3 1 mepeodopmiIOBaHHS MIXK Taly3ssMH TPOMHCIOBOCTI ¥  OKpPEMHUMH
H1IITPHEMCTBAMU.

Bona nosBonsie 3abe3neynTH poO3MIMPEHHs YHi(iKaiii mijg 4ac po3poOaeHHs
KOHCTYKTOPCHKUX MPOEKTIB MPOMHUCIOBUX BHUPOOIB Ta MOXJIMBICTh MNPOBEICHHS
CTaHAapTu3alii BUPOOIB, CHPOIIEHHS (OPMU JIOKYMEHTIB 1 CKOPOYEHHS iX
HOMEHKJIaTypHd,  aBTOMATHU30BaHE  CTBOPEHHS  JIOKYMEHTalli,  OpraHi3alito
BUpPOOHULITBA OyAb-SIKOTO BHUpPOOYy Ha MIANPUEMCTBI y HAWUKOPOTIIMI TEPMIH Ta
Y3rOJI)KEHHS 3 BIANOBIAHUMHU MIXXHAPOJHUMU CTaHAAPTAMH.

Kommekcom €CKJl BcTaHOBJIEHI €IMHI TpaBWia PO3POOKH MPOEKTHO-
KOHCTPYKTOPChKO1 JoKyMeHTarii. Ctangapramu, ski BxoaiaTh 10 €CKJl, Bu3HaueHi
(tabu. 11.1):

— BUJU BHPOOIB;

— BUAM W KOMIUIEKTHICTh KOHCTPYKTOPCHKMX TOKYMEHTIB, CTalii pO3poOKH
KOHCTPYKTOPCHKOI TOKyMeHTallii, popmMu, po3mipu, MOPsIOK 3aIIOBHEHHS OCHOBHUX
HAITKCIB 1 OAATKOBHX rpad 10 HUX;

— 3arajbHI BUMOTHU JO BHUKOHAHHS TEKCTOBHX JOKYMEHTIB 1 iXHBOTO
0(pOpMIICHHS;

— MpaBWJIa BUKOHAHHS TPYMIOBUX KOHCTPYKTOPCHKUX JOKYMEHTIB;

— npaBuiia 1oO0yA0BH, 0()OPMIICHHS TEXHIYHUX YMOB;

— MpaBuUJia BUKOHAHHS KapT TEXHIYHOTO PIBHS Ta SAKOCTI;

— MOPSAAOK Y3rOJ>KEHHSI 3aCTOCYBAHHSI OKYITHUX BUPOOIB.
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Taomug 11.1

CraHgapTi CHCTEeMH KOHCTPYKTOPChKOi gokyMeHnTaiii (ECKJI)

[lo3Hauenusa

Hassa

JACTY 3321:2003

Cucrema KOHCTPYKTOPCHKOI JoKyMeHTarii. TepMian
Ta BU3HAYCHHS] OCHOBHUX TOHSATH

JNCTVY-H 4486:2005

Cucrema KOHCTPYKTOPCBHKOI JOKyMEHTaIlii.
HacTtanoBu 1110710 TUTIOBOi OOY10BM TEXHIYHIX YMOB

JACTY I'OCT 2.001:2006

€1uHa cucTeMa KOHCTPYKTOPCHKOT JOKYMEHTAIIl.
3aranehi monoxeHHs ('OCT 2.001-93, IDT)

JNCTY I'OCT 2.051:2006

€auHa cucTeMa KOHCTPYKTOPCHKOI JOKYMEHTAI].
EnextpoHHi  JHOKyMeHTH. 3arajbHl  MOJOKECHHS

(TOCT 2.051-2006, IDT)

JACTY I'OCT 2.052:2006

€auHa cucTeMa KOHCTPYKTOPCHKOI JOKYMEHTAIlli.

Enextponna mozenb BUpoOy. 3arajibHi MOJOKEHHS
(I'OCT 2.052-2006, IDT)

JACTY I'OCT 2.053:2006

€1uHa cucTeMa KOHCTPYKTOPCHKOI JOKYMEHTAIlli.

EnexTpoHHa cTpykTypa BUpOOyY. 3arajibHi MOJ0KEHHS
('OCT 2.053-2006, IDT)

JACTY I'OCT 2.104:2006

€1uHa cucTeMa KOHCTPYKTOPCHKOI JOKYMEHTAITi.
OcnosHi Harucu (I'OCT 2.104-2006, IDT)

JCTY I'OCT 2.601:2006

€auHa cucTeMa KOHCTPYKTOPCHKOI JOKyMEHTAIli.
Excrnyaramiiiai nokymentu (I'OCT 2.601-2006, IDT)

JACTY I'OCT 2.610:2006

€nuHa cucTeMa KOHCTPYKTOPCHKOI JOKyMEHTAIlli.
[IpaBuna BUKOHAHHS €KCIUTyaTalllHHUX JOKYMEHTIB

(I'OCT 2.610-2006, IDT)

I'OCT 2.125-2008 ECK/]

[IpaBwta BBIMOJHEHHUS 3CKU3HBIX KOHCTPYKTOPCKHUX
JTOKyMeHTOB. OOIIHe MOJI0KEHHS

I'OCT 2.701-2008

Ennnas cucrteMa KOHCTPYKTOPCKOW JTOKYMEHTALUU.
Cxembl. Buapt u Tumel. OOmme TpeOoBaHHS K
BBITIOJTHCHHUTO

I'OCT 2.305-2008

Enunasa cucremMa KOHCTPYKTOPCKOM JOKYMEHTAILMH.
N306paxenust — BUIbI, pa3pe3bl, CEUCHUs

JNCTY I'OCT 2.307:2013

€auHa cucTeMa KOHCTPYKTOPCHKOI JOKYMEHTAIi.
HaneceHHs  po3MmipiB 1 TpaHMYHUX  BIAXWIIB

(TOCT 2.307-2011, IDT)

JACTY I'OCT 2.308:2013

€auHa cucTeMa KOHCTPYKTOPCHKOI JOKyMEHTAIlli.

3a3HayeHHs JOMYCKiB (QopMu Ta PO3MIIICHHS
noBepxoHb ('OCT 2.308-2011, IDT)

I'OCT 2.316-2008 ECK]] | I[IpaBuina HaHeceHHss Ha 4YepTeXax HaJIMKCEH,
TEXHUYECKUX TpeOOBaHUI U TabJIHI

I'OCT 2.418-2008 ECK/] | [IpaBuna BBITTOJTHEHUSA KOHCTPYKTOPCKOM

JOKYMCHTAIUN YIIAKOBKHU
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11.2. Buay KOHCTPYKTOPCHKOI JOKYMeHTAIil

Buay 1 KOMIUIEKTHICTh KOHCTPYKTOPCBKHX JOKYMEHTIB Ha BHUPOOM BCIX
ray3eil MpoOMHCIOBOCTI BCTaHOBIIEHI Mikaep:kaBHUM ctangaprom ['OCT 2.102-68
"Bumbl 1 KOMIUIEKTHOCTh KOHCTPYKTOPCKHMX JOKYMEHTOB" Ta HalllOHAJIbHUM
cragnaptoM JICTY 3321:2003 "Cuctema KOHCTPYKTOPCHKOT AOKyMeHTalli. Tepminu
Ta BU3HAYEHHS OCHOBHUX MOHATH". JI0 KOHCTPYKTOPCHKHUX TOKYMEHTIB BITHOCSTH
CJIEKTPOHHI, TrpadiyHi Ta TEKCTOBI JOKYMEHTH, SKi OKpeMO ab0 B CYKYITHOCTI
BHU3HAUYAIOTh CKJIaJ 1 OyZ0BY BHpPOOY Ta MICTATh HEOOXITHI aHl AJis HOoro po3poOKu
a00 BUTOTOBJICHHSI, KOHTPOJIIO, TPUHMaHHs, EKCILTyaTallii Ta peMOHTY.

3riguo 3 'OCT 2.102-68 nokyMeHTH MOAUISIIOTH HA TaKl BUJIH:

1. EnexktpoHHa MoOJENb 1eTajal — JOKYMEHT, IO MICTUTh EJIEKTPOHHY
r€OMETPUYHY MOJIEIb JIeTalll 1 BUMOTH JI0 11 BUTOTOBJICHHS 1 KOHTPOJIIO (BKIIOYHO 3
IPaHUYHUMH BIIXUJICHHSMHU PO3MIPIB, MOPCTKICTIO MOBEPXHI Ta 1H.).

2. Kpecnenns nerani — JOKYMEHT, IO MICTUTh 300pakKeHHsS AeTaymi W 1HII
JaH1, HeOOX11H1 JJIs 11 BUTOTOBJICHHS 1 KOHTPOJIIO.

3. Enextponna Mojenb CkianaabHOI BUPOOY — JOKYMEHT, IO MICTUTH HOTO
€JIEKTPOHHY TE€OMETPUYHY MOJIEb, BIAMOBIAHI E€JIEKTPOHHI T€OMETPUYHI MOJENi
CKJIaJIOBUX YaCTHH, BJIACTHUBOCTI, XapaKTEPUCTHUKHU Ta IHIII JaHi, HEOOX1JHI s
CKJIaJIaHHs (BUTOTOBJICHHS) 1 KOHTPOJIIO.

4. CknaganbHe KpPECICHHS — JOKYMEHT, 10 MICTUTh 300pa)X€HHS BUPOOY y
CKJIaJICHOMY BUTJISIII Ta 1HII JIaHi, HEOOX1JIH1 JJ1sl HOro CKJIaJaHHs (BUTOTOBJICHH) 1
KOHTPOJTIO.

5. Kpecnenns 3araapbHOTO BUTIISALY — JOKYMEHT, SIKUH BU3HAYA€ KOHCTPYKIIIIO
BUpOOy, B3aEMOJIII0 MOTO CKJIAJAOBUX YACTUH 1 MOSCHIOBAJbHUN MNPUHLHUI POOOTH
BUPOOY.

6. TeopeTnune KpeciaeHHS — AJOKYMEHT, SIKHH BHU3HAYA€ TEOMETPUYHY (HOpPMY
(oOBOsIM) BUPOOY 1 KOOPAMHATH PO3TALTyBAHHS CKJIAJOBHUX YACTHH.

7. T'abapuTHe KpecleHHS — JOKYMEHT, IO MICTHUTh KOHTYpHE (CHpOIIEHE)
300pakeHHs] BUPOOY 3 TrabapuTHUMH, YCTAHOBIIOBAIBHUMH 1 TMPUEIHYBAIBHUMHU
po3Mipamu.

8. EmekTpoMOHTa)kKHE KPECIICHHS — JOKYMEHT, IO MICTHTh JaHi, HeOOXiTHi
JUTSI BUKOHAHHS €JICKTPUYHOTO MOHTaXy BUPOOY.

9. MoHTa)XHe KpECJICHHS — JTOKYMEHT, 110 MICTUTh KOHTYpHE (CHpOIIEHE)
300pakeHHsI BUPOOY, a TaKOX JaHi, HEOOXITHI sl KOT0 yCTAaHOBJIEHHS (MOHTaXY)
Ha MICIIl 3aCTOCYBaHHSI.

10. IlakyBasibHE KpecJeHHS — JOKYMEHT, 110 MICTUTh JiaHi, HEOOXigH1 IS
BUKOHAHHSI ITAKyBaHHS BUPOOY.

11. Cxema — JOKYMEHT, Ha SIKOMY IOKa3aHl y BUIJIAIlI YMOBHUX 300pa’keHb
a00 MO3HauEHb CKJIa/I0B1 YACTUHU BUPOOY 1 3B'SI3KU MK HUMH.

12. EnexTpoHHa CTPYKTypa BUPOOY — MOKYMEHT, II0 MICTUTh B €JICKTPOHHIM
¢dopmi OynoBy BHpPOOY, KOMIUIEKCY a00 KOMIUIEKTY Ta l€papXidyHi BITHOIICHHS
(3B'sI3KM) MK HOTO CKJIQJIOBUMH YacTHHAMHU Ta 1HIN JaHl 3aJIeKHO Bia HOro
MPU3HAYEHHS.

13. Cnenudikaiiss — TOKYMEHT, KM BHU3Ha4dae OyJ0BY BHPOOY, KOMILIEKCY
a00 KOMILJIEKTY.
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14. Bimomicth cnernudikamii — JOKyMEHT, IO MICTUTh TMEpeliK YCiX
crienudikaIiii CKJIaJ0BUX YaCTUH BUPOOY 13 3a3HAYCHHSM iX KUIBKOCTI.

15. BigomicTh MOCHIATBHUX JTOKYMEHTIB — JOKYMEHT, 110 MICTHTh MEpeiiK
JOKYMEHTIB, Ha sIK1 € MOCHJIAaHHS B KOHCTPYKTOPCHKUX JTOKYMEHTaxX BUPOOY.

16. BizoMicTh MOKYNTHUX BUPOOIB — JOKYMEHT, 1110 MICTUTh MEPETIK MOKYITHUX
BUPOOIB, 3aCTOCOBAHUX Y BUPOOI1, IKUH PO3pOOIIIE€THCS.

17. BinoMicTh J103BOJTY 3aCTOCYBaHHSI ITOKYITHUX BUPOOIB — TOKYMEHT, 1110 MICTUTh
TIEpeITiK MOKYITHUX BUPOOIB, TO3BOJICHUX /10 3acTocyBaHHs BiamoBiaHo ['OCTy 2.124.

18. BigomicTh yTpuMyBauiB OpPHMTiHAIIB — JOKYMEHT, 110 MICTHTh IEpesiK
HOIANpUEMCTB  (OpraHizaiii), Ha SKUX 30epiraloTh OpHUTIHAIM JIOKYMEHTIB,
po3pobiaeHux 1 (a60) 3acTOCOBAaHUX JJIsl TAHOTO BUPOOY.

19. BigomicTh TEeXHIYHOI MPOMO3UIIT — JOKYMEHT, IO MICTUTh TEpETiK
JIOKYMEHTIB, IO YBIMIIUIN 10 TEXHIYHOI MPOIO3HUILi.

20. BimoMmiCTh €CKI3HOTO TMPOEKTY — JAOKYMEHT, IO MICTUTh TepemiK
JOKYMEHTIB, 1110 YBIMIIUIA IO €CKI3HOTO MPOEKTY.
21. BimomicTh TEXHIYHOTO TPOEKTYy — JOKYMEHT, IO MICTUTh NEpemiK

JIOKYMEHTIB, 1110 YBIHIIUIA IO TEXHIYHOTO MPOEKTY.

22. lloscHIOBaJIbHA 3aMKCKa — JOKYMEHT, IO MICTUTh OIHUC KOHCTPYKIII 1
OPUHLHUIY 11 po3poOIOBaHOTO BUPOOY, a TaKOK OOIPYHTYBAHHS NMPUHHATHX HpPU
1oro po3poOIli TEXHIYHUX 1 TEXHIKO-CKOHOMIYHUX PIIICHb.

23. BiIoMICTh €JIEKTPOHHHX JOKYMEHTIB — JOKYMEHT, IO MICTHUTh MEPEIK
JIOKYMEHTIB, BUKOHAHUX B €JIEKTPOHHIN (opMi.

24. TexHiuyHI yMOBH — JIOKYMEHT, III0 MICTUTh BUMOTU (CYKYIHICTh YCIX
MOKa3HUKIB, HOPM, MPABUII 1 TIOJIO)KEHB) A0 BUPOOY, HOT0 BUTOTOBIIEHHS, KOHTPOJIIO,
NpUIIMAaHHA Ta TOCTaBKH, SKI HEAOIIIBHO BKA3yBaTH B IHIIUX KOHCTPYKTOPCHKUX
JOKYMEHTaX.

25. I[Iporpama Ta MeTonvMKa BUIPOOYBaHb — JOKYMEHT, II0 MICTUTh TE€XHIYHI
JaHl, 00 NUIAraloTh NEpeBIpLl MpU BUOPOOYBaHHI BUPOOIB, a TAKOX MOPAIOK 1
METOAH 1X KOHTPOJIIO.

26. Tabmuus — AOKYMEHT, IO MICTHTh 3aJI€KHO BIJ HOr0 IPU3HAYCHHS
BIJIMOBIAHI JaHI, 3B€ACHI B TAOJIHLIIO.

27. Po3paxyHOK — JOKYMEHT, 1110 MICTUTh PO3paxyHKH MapaMeTpiB 1 BEJIUYUH,
HaIPUKJIIA], PO3PaXyHOK PO3MIPHHX JIAHITIOTB, PO3PaxyHOK HA MIIHICTH Ta iH.

28. ExcrutyaTariiiii JOKYMEHTH — JJOKyMEHTH, TPU3HAYEH] JIJI1 BUKOPUCTAHHS
IIpU eKCIUTyaTalii, 00CIyroByBaHH1 Ta pEMOHTI BUPOOY.

29. PeMOHTHI JOKYMEHTH — JOKYMEHTH, IIO MICTSITh JaHl JJisi MPOBEACHHS
PEMOHTHHMX POOIT Ha CHeliani30BaHuX MiANPUEMCTBAX.

30. [IHcTpykmiss — JOKYMEHT, IO MICTUTh BKa3iBKM 1 MpaBUIaA,
BUKOPUCTOBYBaHI MPU BUTOTOBJICHHI BUPOOY (CKIIaJaHHs, PETyIIOBaHHS, KOHTPOJIb,
npuiiMaHHsA 1 T. I1.).

Vi rpadivni TOKYMEHTH MOXKYTh OyTH BUKOHAHI1 B €JIEKTPOHHIN (hopmi.

VYc¢i TEeKCTOB1 JOKYMEHTH MOXYTh OyTH BUKOHAH1 TaKOX B €JEKTPOHHIN (opMi.
Bun noxymenra Ta Horo HaliMEHyBaHHS HpHU IboMY 30epiratoThcsi. JlOKyMeHTH
OJTHOTO BUY 1 HAMMEHYBaHHS HE3aJIEKHO Bil (JOPMHU BUKOHAHHS € PIBHONPABHUMU 1
B3a€MO3aMIHHUMHU.
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11.3. OdopmiienHsi rpagivyHoOl YACTUHHU iHKEHEPHOTO MPOEKTY

[Ipu odopmileHH] 1HXKEHEPHOTO MPOEKTY BUKOHYETHCS TEKCTOBA Ta rpadiyHa
gactuau [4]. TekcroBa wacThHA, SIK MPABUJIO, JOTIOBHIOCTBCA TAKOXK JONATKAMH.
[TosicHIOBanbHA 3amucka MICTHTh ONMWUC 1 aHaji3 00’€KTa MPOEKTYBaHHS, OIUC
TEXHIYHUX PIMIEHB, IO PO3POOISIIOTHCSA, 1 T. TI. BIMOBIAHO IO TIPOEKTY 3 HABEACHHIM
HEOOXITHUX PO3PaXyHKIB, aITOPUTMIB, MPOTPaM, aHUX EKCIIEPUMEHTY, TPUHHATHX
TEXHIYHUX 1 TEXHIKO-€KOHOMIYHUX PILICHb.

I'padpiura vacTMHA — 1€ KOMIUIEKT KOHCTPYKTOPCHKUX KpECIeHb, IO
B1IOUBAIOTh NMPHUUHATI ¥ po3poOJieH] B XOJI MPOEKTYBaHHS 1HXKEHEPHI PIIICHHS, a
TAKOX 3MICT TEOPETHMYHUX 1 EKCIEPUMEHTAIbHUX POOIT, BUKOHAHUX IIIJ] Yac
PO3POOKU TPOCKTY.

I'padiunuii MmaTepian IPOEKTy BUKOHYETHCS Ha Tarepl cTaHaapTHOro ¢hopmaTy
Al (594x841 MM) KpecisipCbKUM OJIiBIIeM a0o0 3a JOMOMOTOI0 CIelllali30BaHuX
MaKeTiB MPUKIATHUX MPOrpaM Ta 3ac001B OPITEXHIKH (MPUHTEPIB, TUIOTEPIB Ta 1H.).

CranpapTtHi hopmaTu KpeclieHb HaBeieHo B Tab:. 11.2.

Tabmuis 11.2
CrannaptHi hopMaTu KpeciaeHb

Posmipu | 148 | 297 | 594 | 891 | 1189 | 1486 | 1783 | 2080 | 2378
apKyIia,

MM

210 A5 | A4

420 A3 A2 | A3x3 | A3x4 | A3x5 | A3x6 | A3x7

630 A4x3

841 Adx4 | Al A0 Alx3 Alx4
1051 A4x5

1261 A4x6 | A2x3

1471 A4x7

1682 A4x8 | A2x4 A0x2

1892 A4x9

2102 A2x5

OdopmiteHHs OIS KpecaeHHs okazaHo Ha puc. 11.1, a po3ramryBaHHs
JEKUTbKOX KpecieHb Ha apkyuni ¢popmaty Al —Ha puc. 11.2,
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Puc. 11.2. PosramryBaHHS NIEKUIBKOX KpecieHb Ha apkymi ¢opmary Al

Apkyuri rpagiyHOi 4aCTMHM TMOBMHHI MaTH PIBHOMIPHE 3allOBHEHHS. Y

KOXXHOTO apKylia rpadiyHoi YacTUHU Mae OyTH paMKa i OCHOBHUN HamMC 3TiTHO 3
Bumoramu crannaptie CCKJI [8 — 9, 28 — 29].

Ha kpecnenHsx 1 cxemax MOBUHHI OyTH 300pa)ke€Hl BCl HEOOXIAHI JaH1 st

OJIHO3HAYHO1 mepeaadi iHdopmarllii: yMOBHI rpadiuHi MO3HAYECHHS EJIEMEHTIB, iX

OYKBEHO-LIM(PPOBI  MO3UIIIHHI

IO3HAYCHHS,

CUMBOJHM  (p13UYHHUX

napameTpiB 'y

XapaKTEPHUX TOYKAX CXEMH, JIAHITFOTH XUBJICHHS, SIKI BioOpakarOTh CUMBOJIH THUITY
CTPYMY 1 HAPYTH, IO MOSICHIOE HATIMCH 1 TPUMITKH.
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['padiuni mo3HavyeHHS €JEMEHTIB 1 JIiHIi 3B'S3Ky, IO CIOJY4YarTh iX, CIif
pO3TallIOBYBaTH 3a CXEMOIO Tak, 00 3a0e3nmedyuTH HalKpamle YSABICHHS IIpo
CTPYKTYpPY BUpPOOY 1 IIPO B3aEMO/I1I0 HOTO OCHOBHUX YACTHH.

CxemH HEOOXITHO CYNpPOBO/KYBATH MEPETIKOM €JIEMEHTIB, KWW MOMIIIAIOTh
Ha MEPIIOMY apKyIIl CXeMH Y BUTJISAI TaOMUIll, IO 3alIOBHIOETHCS 3BEpXY BHH3, 200
BUKOHYIOTh Y BUTJISI/II CAMOCTIHOTO ToKyMeHTa (puc. 11.3).

[Ipu odopmieHHI MEpeNiKy €JIeMEHTIB Ha MepIIOMYy apKylll CXeMH HOro
pPO3TAIIOBYIOThH HaJl OCHOBHHUM HAIMMCOM Ha BiJICTaHI Bij HET HE MEHIIIEe HK 12 MM.
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[lepenik eneMeHTIB y BUIJISAI CAMOCTIMHOTO JIOKYMEHTa pOOJIATH HAa apKyIlIi
dbopmary A4. Ilpy upoMy OCHOBHHUN HANMKUC BUKOHYIOTH  BIAMOBIAHO  J0
['OCTy 2.104-68 (3a ¢dopmoro 2 mis mepmoro i (gopmor 2a il MOJAJIBIIAX
apKyIIIiB).

[Ipuknan 3amoBHEHHS MEpENiKy €JIeMEeHTIB HaBeleHo Ha puc. 11.4.

[osHou HadameHybaHHsa Kin.| IIpumimka

Koxngencamopu

CLe2 | KM=50-HI0-0,5mMx®@ OX0.460.043.TY

(3.05 | KM50-120-103-200Mx®@ 0X0.464.079.TY

oot Enroxk kpemH KU4A07A TTI3362.146. TV 7

£ Mamng TH=02

Pesucmopu
RI MT=2,0-4, 3k0m+10%8 0X0.467.180.Ty 7
R? | MIT-0,5-430Kk0M+10%B 0X0.467.180.TY 7
g3 | MNT=2,0-5,6x0m+ 1058 OX0.467.180.TY 7
R5 MNT=0.25-1,8x0m+10%8 OX0. 467.180.TY 7
R5 | MNT-0.25-4300m+10%8 OX0 467.180.TY 7
R6..R8 | MIIT-0,125-0,2x0m+10%B OX0.467.180.TY 3
sA | Mxpomymbaep MT —1 OKO0O 360.016 7

L
A

Puc. 11.4. Tlpuxian odpopMIIeHHS TIEPETIKY €IEMEHTIB

Apkymii  popmaty A4 posmipom 210x297 MM pO3TalIOBYIOTHCS JIMILE
BEPTHUKAJIBHO, @ OCHOBHI HAITUCH — BHU3Y apKyIIIa.

Pamky HaHOCATH CYIJIBHOIO OCHOBHOIO JIIHIEIO HA BIJICTAHI 5 MM Bil KOPJIOHY
dbopmary 3Bepxy, cripaBa i 3HU3Y. 3J1iBa 3aJUIIAIOTH T0JIe MPUHOIO 20 MM.
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Ha apkymax ¢opmariB Al, A2 1 A3 OCHOBHMI HAmHMC PO3TAIIOBYIOTH Y
MPaBOMY HIDKHBOMY KYTKY KOHCTPYKTOPCHKHX JOKYMEHTIB. Pi3HOBHIM OCHOBHOTO
Hamucy Jis TpadigHUX 1 TEKCTOBUX JTOKYMEHTIB HaBejieH1 Ha puc. 11.5 — 11.7.

B ocHOBHOMY Hamuci HEOOX1THO 3aIlIOBHUTH Taki rpadu:

1 — naliMeHyBaHHs cxeMH BiAnoBiaHO a0 BuMor ['OCTy 2.109-73;

2 — mo3HaueHHs gokymenTa 3rijiHo 3 ['OCTowm 2.201-80 (I'OCT 2.102-68,
I'OCT 2.601-2006, 'OCT 2.602-95 i I'OCT 2.701-84);

3 — MO3HAYCHHS MaTepiaja, 3 SIKOTO BHUTOTOBIISIOTH JCTallb;, II0 Tpady
3aMOBHIOIOTH JIUIIIE HA KPECICHHAX JCTaNICH;

4 — BOUCYIOTH JIITEPY, MIPUCBOEHY TAHOMY JOKYMEHTY, SIKa BH3HAYA€ThHCS
cTajieo abo eraroM po3pOOKH KOHCTPYKTOPCHKOI JIOKYMEHTAIlli, Tak, Ha cTaiil
€CKI3HOTO TMPOEKTYBaHHSA JOKYMEHTaIlli MPUCBOIOEThbCS jdiTepa «E», Ha cramii
TEXHIYHOIO TMPOEKTyBaHHA — JiTtepa «T», mid JOKyMeHTalii OJWHUYHOTO
BUpOOHUIITBA — JliTepa «I» 1 T. 1H.;

5 — 3a3HavarTh Macy BUpoOy BianosiaHo g0 ['OCTy 2.109-73;

6 — macmtad 300paxkenHs BianosigHo Ao ['OCTy 2.302-68, mpore 1ei
CTaHAAPT HE TIOMNUPIOETHCS HA KPECICHHS CXEM;

7 — HABOMSITH MOPSIIKOBUI HOMEP apKyIla KOHCTPYKTOPCHKOTO JOKYMEHTA,
SKIIO JOKYMEHT CKJIQIa€ThCS 3 OJHOTO apKylia, TO JaHy Ipady He 3alOBHIOIOTH;

8 — 3a3HayalOTh 3arajbHy KUIBKICTh apKyIliB JOKYMEHTa, BOHA
3aIOBHIOETHLCS JIMIIIE HA TIEPIIOMY apKyIIli JOKYMEHTA,

O — HaBOJATH CKOPOYCHY Ha3BY BHUITYCKOBOI KadeapH, Ha SIKii BUKOHYETHCS

JTUTUIOMHAA TIPOCKT, 1 HOMEp HaBYaIbHOI TPYNHU CTYACHTA, SKUH HOTO

BHUKOHYBAaB;

10 — xapakTep poOOTH, 1110 BUKOHYETHCSI 0CO0010, SIKA MiIMUCYE TOKYMEHT;

11 — mpi3Buma ocio, ki Bka3aHi B rpadi 10;

12 — mignucu ocib, mpi3BUIIA SIKUX yKa3aHi B rpadi 10;

13 — mara mianucaHHsA JOKYMEHTA.

I'padpiuni yMOBHI TO3HAYEHHS €JIEMEHTIB EIEKTPUYHUX CXEM Ta iX POo3MipH
BCTaHOBIIEHI BignoBigaumu ctangaptamu €CKJ] [8, 9, 28 — 29].

JIinii 3B'A3Ky TOBWHHI CKJIQNaTHUCS, SIK TPaBUJIO, 3 TOPU3OHTAJIBHUX 1
BEPTUKAIILHUX BIAPI3KIB 3 BIJICTAHHIO M)XK HUMH He MeHie Hix 3 mMm. [Ipu npomy
KUIBKICTb 3J1aMiB 1 B3aEMHUX MEPETUHIB NOBUHHA OyTH HAlMEHILIOIO.

SIKo niHIT 3B'I3KY YCKJIQJHIOIOTh YMTAHHSA CXEMHU B MEKax OJHOTO apKylia,
iX MoXxHa 00ipBaTH, 3aKIHYMBIIM CTPUIKOO 1 poOJsiud MO3HA4YeHHS abo
HallMEHYBaHHsI, IPUCBOEHE 111} JiHIT (HANpUKIIAL, HOMEpP MPOBOY, HaliMEHYBAHHS
CUTHAJy, YMOBHE MO3HAYEHHS JIITEPOI0 a00 1uPporo).
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SIkmo cxemy HEOOXIAHO PO3IUIUTH Ha JIBa apKyIm TO CTpiIKa Ha Micii

OOpHBY HE CTaBHUTHCS, aje pO6I/ITBC$I MO3HAYEHHS JiHII 1 MOPYY 3 HUM YKa3y€eThCS B
Ay’KKax HOMEp apKylla, Kyau Wie 3’ €THaHHS.

k1o B cxeMi € IPHUCTPiH, 110 Ma€ CaMOCTIHHY HPHUHIIMIIOBY CXEMY, TO BiH
BUJIUIAETHCS MPAMOKYTHUKOM 13 CYILUIBHOIO JIIHI€O, IO BJBIYI TOBCTIIIE 3a JIHIIO
3B'A3KY, 3 BKa31BKOIO HalilMeHyBaHHA 1 (a00) TuIly, 1 (a00) mo3HayeHH IOKYMEHTa, Ha
OCHOBI SIKOTO 1[eH TPUCTPIN 3aCTOCOBAHO.

Ha cxemi npuctporo MOXXyTb OyTH BUALICHI (YHKIIOHATIBHI TPYIIH, IO HE MAIOTh
CaMOCTIHHUX CXEM, — Yy BUIJISIII MPSIMOKYTHHKIB, BUKOHAHUX IITPUX-ITYHKTUPHUMH
JHISAMH, TOBIIMHA SKHUX JOPIBHIOE TOBIIMHI JIHIA 3B'SI3KYy, 13 3a3HAYCHHSIM
HaliMeHyBaHHS (QyHKI[IOHAILHOI TPYTIH.

[Ipu rpadiunux mo3HauyeHHAX (mpaBopyd abo 3BepXy) Ha BUIBHOMY MOJI
cXxeMH ab0 HaJl OCHOBHMUM HANMCOM (SKIIO € 3MOra) JOIYyCKA€ThCs PO3MIIIYBATH
pI3HI TEXHIYHI JaHi (HampuKiIaA, HOMIHAJIbHI 3HAYEHHS MapaMeTpiB EJIEMEHTIB,
Jiarpamu, TaOJIHIl, TEKCTOB1 BKa31BKH).

11.4. OcHOBHI NpaBWJIa BUKOHAHHS CXeM

11.4.1. 3aranbHi BUMOTH

CxeMO10 Ha3MBalOTh KOHCTPYKTOPCHKHN TOKYMEHT, Ha SKOMY TOKa3aHi y
BUIJISII YMOBHUX IIO3HAYE€Hb CKJIAJOBI YaCTUHU BHpPOOY 1 3B’A3KM MIXK HHUMHU.
CxemamMu KOPHUCTYIOTbCS B 0aratboxX rajiy3sX MOPOMHCIOBOCTI $K pPoOOUYOI0
KOHCTPYKTOPCBHKOIO JIOKYMEHTAIlI€l0 TMPU MOHTaX1 BHUPOOIB PaTIOTEXHIKH 1
PaAIoENIEKTPOHIKH, €IEKTPUYHUX MEPEX, B IHCTPYKIISAX 3 €KCIUTyaTallii Ta pEMOHTY,
JUTSI TIOSICHEHHS TIPUHIIAITY Aii PI3HUX TPHUCTPOIB, X HAIAIMTYBAHHS 1 PETYIIOBaHHS,
YCYHEHHsI HECTIPaBHOCTEH, PO3paxyHKax BUPOOIB 1 B 0ararbOx 1HIIMX BUIAJIKAX.

3rigao 3 'OCToMm 2.701-84 cxemu 3a1€KHO Bl €JIEMEHTIB, 1[0 BXOIATH JI0
CKJIaJly BUPOOY, 1 3B’3KIB MK HUMH PO3AUISIOTHCS HA TaKi BUJIHU, 110 ITO3HAYAIOTHCS
NPONUCHUMHM JliTepamMu: enektpuyHi — E, rigpaBmiuni — I, mHeBmMartnuni — II,
kinematuuHi — K, omtwuni — JI, komOinoBani — C, BakyymHi — B, razosi — X,
aBTomMaTu3aii — A.

Tunu cxem 3ajiekaTh BiJ 1X OCHOBHOTO IPU3HAYCHHS Ta IO3HAYAIOTHCS

uuppamu:

- crpykrypHi (1) — BH3HA4YalOTh OCHOBHI ()YHKI[IOHAJBbHI YaCTHHH
BUPOOY, X MPU3HAUCHHS 1 B3a€MO3B'SI3KH;

- (yHKIIOHAJIBHI CcXeMH aBToMaTtH3alii (2) — po3'ICHIOIThH IEBHI
MPOIIECH, IO MPOTIKAIOTh B OKPEeMUX (YHKIIIOHATBHUX JIAHITIOTaX
BUPOOY;

- mpuHIUIOBI (3) — BU3BHAYAIOTh TOBHUHN CKJIAJ] €IEMEHTIB 1 3B'SI3KIB MIXK
HUMH 1 1al0Th J€TaJIbHE YSIBICHHS MPO MPUHIMIHN POOOTH BUPOOY;

- 3'emHaHp (4) — MOKa3yloTh 3'€IHAHHS CKIAJOBUX YaCTHH BHPOOY 1
BU3HAYAJIbHUX TUIIB JPOTIB, KaOEIB 1 JUKTYTIB;

- migKIroYeHHS (5) — MOKA3yIOTh 30BHIMIHI i IKITIOYCHHS BUPOOY;
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- 3araibHi (6) — BU3HAYAIOTH CKJIAJIOBI YaCTUHU KOMILUICKCY 1 3'€THaHHS
iX MK c00010;

- postamryBaHHs (7) — BU3HAYalOTh BIIHOCHE PO3TAIlyBaHHS CKJIAJOBUX
YaCTHUH BUPOOY;

- o0'eqHani (8) — BUKOHYIOTBCS CXEMH JBOX a00 JIEKUILKOX THITIB,
BUMYILIEHUX HA OJUH BUPIO.

11.4.2. CTpyKTypHa eJIeKTPUYHA cXeMa

CTpyKTypHa €JIeKTpHUYHAa CXeMa BHU3HA4Ya€ OCHOBHI (DYHKIIIOHAJIbHI YaCTUHU
BUPOOY (eJIeMEHTY IIPUCTPOIO, PYHKIIIOHATILHOI TPYIIN), IX IPU3HAYCHHS 1 3B's13kH. Bcl
(YHKIIIOHAJIbH1 YACTHHU Ha CXEMI1 300pakar0Th Y BUTJISIII MPSIMOKYTHHUKIB 200 YMOBHUX
rpadiyHUX TO3HAYEHb BIAMOBITHO 1O CTAHJAPTIB 13 BKA3IBKOIO THUITY EJIIEMEHTY
(npuctporo) 1 (abo) mMO3HA4YEHHS JOKYMEHTa, Ha OCHOBI SKOTO IIeHd eJIeMEHT
3aCTOCOBAaHMH, (PYHKITIOHATBHI YaCTHHU MOB'sI3aH1 MK COOOIO0 JIHISIMH 31 CTPUIKaAMHU.
[Ipu upoMy rpadiuna moOyaoBa CXeMH MOBHMHHA JIaBaTH HAOYHE YSBIICHHS PO
MOCIIOBHICTh B3a€MOJIIT (PYHKIIIOHAIBHUX YaCTUH BUPOOY, KA MPOCIIKYEThCS 3a
JIOTIOMOT'OF0 CTPLUIOK, ITI0 MPOCTABJISIIOTHCS HA JIIHISIX B3a€EMO3B'3KY.

Ha cxemi nomyckaroThCsi MOSICHIOBAIBHI HAIUCH, JllarpaMu, TaOJHIll, BKa31BKU
rapameTpiB y XapakTepHUX TOYKaX (BEJIMUYMHHU CTPYMIB, HANpyT; (JOPMH 1 BETUUHHH
IMITYJIbCIB, MATEMATUYHA 3aJIEKHICTb 1 T. I1.).

[Ipuknan CTpyKTypHOI €NeKTPHUYHOI CXeMH HaBeneHo Ha puc. 11.8.

VY pa3i BUKOHaHHS (PYHKLUIOHAJIBHUX YAaCTUH Yy BUIJIAII HPSIMOKYTHHKIB
HalilMEeHyBaHHS (DYHKI[IOHAIBPHOI YaCTHHU, THUITY €JIEMEHTY 1 MMO3HAYEHHS JOKYMEHTA
3aMUCYIOTh ycepenuHi Hux. [Ipu Bemukiil KUIBKOCTI (PYHKI[IOHAJIBHUX YaCTHUH
JIOTYCKA€EThCSI 3aMICTh HAaMEHYBaHb, THUIIIB 1 MO3HAYEHb MPOCTABIISITH TMOPSIAKOBI
HOMEpU TPaBOpydY BiJl 300pakeHHs a00 HaJa HUM, AK MPaBUIIO, 3BEPXy BHU3 Y
HAMpsIMKY 3J1iBa HampaBo. Y IIbOMY BUNAJKy HaMEHYBAaHHS THUIIIB 1 MO3HAYCHHS
3aMHUCYIOTh Y BUTJISIII TaOIHII, IIOMIIIEHOT Ha TOJI CXEMH.

[Ipuknagym CTPYKTYPHUX CXEM KOMIUIEKCY TEXHIYHHUX 3aco0iB  Ta
KOMIT IOT€pHOT CUCTeMH HaBejieHo Ha puc. 11.9 Ta 11.10.

11.4.3. dyHkuioHajbHA cXeMa aBTOMAaTU3alil

dyukiioHanbHa cxema aBTomatu3ailli (PCA) € oqHUM 3 OCHOBHHUX MPOEKTHUX
JOKYMEHTIB, 110 BH3HAu4alOTh (YHKIIOHAJIbHY CTPYKTYpy Ta 00'eM aBTOMaTH3allii
TEXHOJIOTIYHUX YCTAHOBOK 1 OKPEMUX arperariB MpOMHUCIOBOTO 00'€KTa.

Bona € kpecieHHAM, Ha SIKOMY CXEMaTHYHO YMOBHHMHU I103HAYCHHSIMHU
3MaJIbOBaHI: TEXHOJOTIYHE YCTaTKYBaHHS;, KOMYHIKallli; OpraHu KepyBaHHS 1 3aco0u
aBromatuzamii (mpwiaau, peryJloBAIBHUKH, OOYHCIIOBAIBHI — MPUCTPOi) 13
3a3HAYEHHSIM 3B'S3KIB  MIXK TEXHOJOTIYHUM YCTaTKyBaHHSM 1 e€JeMEHTaMu
aBTOMATHKH, & TAKOXK 3B'SI3KiB M’k OKPEMHUMH €JIEMEHTaMU aBTOMATHKH.

JIomOMI>KHI MPUCTPOi, Taki K PEeIyKTOpHU, (PUIBTpU ISl TOBITPS, IKEpelna
YKUBJICHHS, CIIOJy4H1 KOPOOKH Ta 1HIIII MOHTaxH]1 enieMeHTH, Ha DCA He moKa3yloTh.
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Puc. 11.8. CtpykTypHa eleKTpuyHa cxema

Sx npaBusio, ®CA BUKOHYIOTh HAa OJHOMY KpPECIIEHHI, Ha SIKOMY 3MajbOBYIOTh
amaparypy BCIX CHUCTEM KOHTPOJIO, PETyJIIOBaHHS, KepyBaHHS 1 CUTHAJI3aIlli, 110
HaJIeKUTh JO JIaHOi TeXHOJOoriyHoi ycTaHoBkHU. [Ipuknang D®CA HaBeaeHO Ha
puc. 11.11.

Ha miacraBi ®CA BUKOHYIOTH OCTaHHI KPECJICHHS MPOEKTY 1 CKJIAJAar0Th
B1JIOMOCTI i 3aMOBJIeH1 crierudikaliii mpuiaiB i 3aco001B aBTOMaTU3AIli.

Texnomnoriune YCTaTKyBaHHS (amapati 1 MaimuHU) Ta pr60np0130m/1 Ha
GyHKIIOHATBHIA CXeMi 3MaJlbOBYIOTh CIIPOIIEHO TOPIBHAHO 3 TEXHOJIOTIYHOIO
CXEeMOlo, ajie Tak, 100 Oyiu 3p03yM1ﬂ1 3B'I30K 1 B3a€EMOJIS TEXHOJOTIYHOTO
yCTaTKyBaHHA 13 3acobamu aBToMaTtu3aiii. Koutypu rpadiunux 300pakeHp anaparTiB
1 MaIllvH, a TaKOX CIIBBIIHOIICHHS iX rabapuTHUX PO3MIPIB MOBUHHI, SIK MPABUIIO,
BIIIIOBIIATH J1HCHUM.

bing abo BcepenuHi rpadiuHOro mo3HaYeHHs! KOKHOTO arnapary 1 MalluHU Mae
OyTu 3a3HayeHe HallMeHyBaHHs a00 Mo3ulliiiHe Mo3HAaYeHHs (apaOCchKkuMu udpamn).
J103BOMISIETHCST BUKOPUCTOBYBATH 1 OYKBEHO-LIM(DpOBE MO3HAYEHHS, Hanpukia, T-3,
E-5 1 1. n.,, ne OykBa mo3Hayae HailmeHyBaHHs enemeHTy (M — motop, V —
BOJILTMETP), a Iudpa — MOPSIKOBUN HOMEP €IEMEHTY cepel oMy MOAI0HUX.
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Puc. 11.9. CtpykTypHa cxema KOMIUIEKCY TEXHIYHHUX 3aC001B KOMI FOTEPHOT
CUCTEMH

127



6¢1

LAN_1

10.8.4.20
255.255.255.0
10.8.4.21-10.8.4.254

PC1_LAN3

BogovikEv

4_LAN3

»
PCS_LAN3

SW_LAN3

/24
-10.8.1.254

-

-
oo
o @
e
-0

10.8.3.0/30

VLAN12

»

PC1_12
VLAN22

»
PC1_22 L
Q VLAN32
~

PC1_32

BogovikE_Router2

10.8.3.4/30

BogovikE_Router3

209.165.202.0/28

BogovikEWPS

-~
PC1_LAN2

-
PC4_LAN2

-
PC3_LAN2

L
PCS_LAN2

LAN_2

10.8.2.128
255.255.255.128
10.8.2.129-10.8.2.254

Server_DNS

Puc. 11.10. CtpykTypHa cxema KOMIT F0TePHOI CUCTEMH



/6660-

/6 g N

U

O_

0~

87T

or

()0

1" 8

\ 5
2
' y
26718100 3459 121314151617 181920

MicueBud nysem @

ynpabinka
$ Hopuyow 63
i nepemBopibayi = -
g X :EE
< o
S ':.-; floxanswe
% 3 ynpabamns (XY
39
&
g 08nadnanns Gl
9 Yo

R

APM mexwonoza

Puc. 11.11. ®yHkirioHanpHa cXxeMa aBTOMaTH3aIIi1

bykseni noznavens npunaais Ha ®CA noaani B Tabn. 11.3.
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Tabmusg 11.3
bykseni no3nauens npuiaais Ha PCA

BumiproBanbHa BeuunHa ®OyHK1111, 110 BUKOHYE TP
= A < B T =
= T O an ) T an!
2 S |gE5E 2% = o 3
3 x5 | g ES s 2 5 = o =
e T = = 2 g 0% o = > 5 Moz
S 5= g SEZ S |98 S < =g
= g9 5 o S o 8o 5 o
S S88 | Ssagg | 2T S £ B c =
= O ExE |HE »E m .= SIS SRS
A Curnanizamis
B PesepBHa nitepa, 1o notpedye MosiCHEHb Ha CXeMi
C PerymroBanns,
KepyBaHHS
D ['yctuna PizHung,
nepenaj THCKY
E JloBiibHA
eJIEKTpUYHA
BEJIMYMHA
F Butpara CriBBIgHOIIEH-
HsI, 9aCTKa,
npib
G Po3swmip,
TIOJIOXKEH-
HSl, TIepeMi-
IICHHS
H Pyuna nis Bepxns
Mexa
BUMIpY
| IToxazanus IToxa3anus
BUMIPSHOT
BEJIMYMHU
J Bumip nexinbkox nmapameTpis
K Yac
L PiBenb Hwxns
Mexa
BUMIPY
M Bosoricts
N, O PesepBHa nitepa, 1mo norpedye MosSICHEHb Ha CXeMl
P x| | | |

Ha BinpHOMY momi cxemMu Mae OyTH HaBejeHa TaONMuLs 3 TEpeTiKoM
eqeMeHTiB cxeMu. [lpunmaam 1 3acobu aBromMaTu3alii Ha (YHKIIOHAJBHUX CXeMax
300paKYIOTHCS Y BUTJISII YMOBHUX Mo3Ha4eHb 3riiHO 3 [OCTom 21.404-85.

3anuc OyKBEHHMX MTO3HAYEHb BUKOHYETHCS BIAMOBITHO 110 puc. 11.12.
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Puc. 11.12. 3anuc OykBeHux noznayeHb Ha DCA

[loznauenns Ha ®CA miig nepioi BUMIPIOBAHOI BEIMYHMHM MOJAHO B TaOJI.
11.4, a nist yrouHeHHs ii — B Tabn. 11.5.

Tabomug 11.4
[Toznauenns Ha @CA 11 mepuioi BUMIPIOBAHOI BETMYMHU
[To3Hauenns HaitmenyBanHs
E [lepBUHHHMIA BUMIPIOBAJIBLHUN IEPETBOPIOBAY, YYTTEBUI €IEMEHT
T [IpucTpiil tucTaHUIHOI Iepeaayl CUTHALY Ha B1ICTaHi
K CraHiist KepyBaHHS
Y [lepeTBOproBau curHaiiB ab0 0OUUCIIOBAIBHUI MPUCTPii
Ta6mus 11.5
ITo3nauenns Ha ®CA 1151 yTOUHEHHS] BUMIPIOBAHOI BETUYUHU
[lo3HaueHHs | HaiimenyBaHHs
3a BUJIOM CUTHAITy
E Enextprunnii
P [TaeBMaTnuHM
G [MapaBmiuamit
3a ¢popMoOr0 CUTHAITY
A AHanoroBuii
D Juckpernui
Bi Curnasn, 0o nocTyInae Ha aHaJIOrOBUI KOMII FOTED
B; Curnadn, 110 1€ 3 aHAJIOTOBOr0 KOMIT I0TEpa

YMoBHI rpadiuHi MO3HA4YEeHHS Ha (YHKIIOHAIBHIM CXeMi aBTOMaTH3aIlii
nokasasi B Tabi. 11.6.
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Tabmus 11.6
YMoBHI rpadiyHi mo3HauYeHHs Ha PYHKIIIOHAJIBHIN cXeMi aBTOMaTHh3allii

[To3HaueHHs [TosicHeHHS! TO3HAYEHHS] TPUIALY
[lepBuHHI BUMIpIOBAJIbHI TIEPETBOPIOBAYl (UyTTEBUM €IEMEHT) —
Q JATYNKH.
[Ipunaau 1 peryasaTopy BCTAHOBJICHI Ha MicIll (TpUJIaau
S Du BCTAHOBJIEHI HA KOPITYCi anaparypu)

HpI/IJIaI[I/I BCTAHOBJICHI THUMYaCOBO

[Ipunaau 1 peryasaTopy BCTAHOBJICHI HA IIUT1 YA HA MYJIbTI
@ KepyBaHHSI
£

3aranpHe TO3HAYCHHS BHKOHYBAJIbHOT'O MGX&HiBMy, Ha HBOTO

Q MO/IA€ThCS BUX1IHUN CUTHAJI B/l pETysiTopa
ZI5mm
[><J75m Perymrorounit kiianax

O Perymtorounii BUKOHABUMN TIPUCTPIA

K

3acobu aBTOMAaTH3aIlli, 10 BOYTOBYIOTHCS B TEXHOJOTIYHE YCTAaTKYBaHHS 1
KOMYHIKaIlii ad0 MEXaHIYHO MOB'S3aHl 3 HUMH, 3MaJIbOBYIOTh Ha (DYHKITIOHAJIbHIM
cxemi B Oe3mocepenHiil OJIM3bKOCTI 0 TEXHOJOTIYHOTO YyCTaTKyBaHHS. Jlo Takux
3ac00IB HaJEXKaTh: TEPMOMETPU PO3IIUPEHHS, TEPMOMETPH TEPMOECIECKTPUYHI,
TEPMOMETPU OTIOPY, NATYUKU MIPOMETPIB, IO 3BYXKYIOTh BUMIPIOBAJIbHI MPHUCTPOI,
poTaMeTpu, JaTYUKHU PIBHEMIPIB, PETYIIIOI0Y] Ta 3aMUKaI04l OpraHHu.

[lpunanu 1 3acobu aBTOMaTH3allli, PO3TAllOBaHI Ha LIUTaX, MOKAa3ylOTh Yy
NPSIMOKYTHHUKAX, 1[0 3MAJIOBYIOTh IIUTH 1 MyIbTH. [IpIMOKYTHUKH PO3TAIIOBYIOTH Y
HWKHIMA YaCTHHI MOJII CXEMH B OJHOMY a00 JEKUIBKOX TOPU30HTAIBHHUX psliax 1 B
TaKii TOCJII0BHOCTI, MIPHU SIKIM TOCATAETHCS HAWOUIbIIIA TPOCTOTA TA SICHICTh CXEMH.
VY KOXHOMY HNPSIMOKYTHHUKY 3 JIIBOTO OOKY BKa3ylOTh BIJAINOBIJHE HallMEeHyBaHHS,
Hanpukiaa: "lut onepatopa", "llladba ynpapninua". 3acobu aBTOMaTH3AIlli,
po3TalioBaHi 1Mo3a MIATaMU 1 KOHCTPYKTMBHO HE€ IMOB'A3aHlI 3 TEXHOJOTIYHUM
YCTaTKYBaHHSAM 1 KOMYHIKAIIsIMH, YMOBHO MOKa3yl0Th y MpsIMOKYTHUKY "Ilpunaau
micuesi". Llel npsIMOKYTHHK PO3TallIOBYIOTh HaJ MPSMOKYTHUKAMH LIUTIB.

SIKIo 10 CKJIaqy TEXHOJIOTIYHOTO YCTAaTKYBaHHS BXOJSATh OJHOTHUITHI
TEXHOJIOTIYHI arapaTH, KepoBaHI 13 3arajJbHOrO InMWTa abo myJbTa, TO Ha
GyHKUIOHATIBHIA CcXeMml aBTOMaTH3allli PEKOMEHIYETbCS 3MalbOBYBATH JIUIIE
TEXHOJIOTIYHUM amapaT. 3aco0u aBTOMaTu3allii, 10 BCTAHOBIIOIOTHCS Ha IIUTI,
MOKa3yI0Th MMOBHICTIO JJIs1 BCI1X anaparis.

BUHATOK CTaHOBUTH BUNAAOK, KOJIM MPHUJIAIU, YCTAHOBIICHI JJIi KOHTPOJIO, €
OJIHOTUITHUMHU, @ KOHTPOJIbOBaHI MapaMeTpy MatOTh OJHAKOBI 3HAUECHHSI.
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[Ipunanu, moO B 1[bOMY BHUMAAKY MOBTOPIOIOTHCS, MOKA3yIOTh HA IMHUTI OJHWH
pa3, a Oinsg X TO3HAUEHHS 3a3HAYAIOTh KUIBKICTh MpHIaAiB y mrykax. [lpu
BUKOPHUCTAaHHI 0araTOTOYKOBOTO MPUJIaAy Uil KOHTPOIIIO SIKOTO-HEOy b MmapaMeTpa B
JIEKITTbKOX OJHOTUITHUX arnapaTax Ha cXeMi MOKa3yloTh JIMIIE OJWH TEXHOJOTIYHHMA
amapat 1 OZJUH JaT4YHK, a OIS IpUJIaly MO3HAYAIOTh JIHIT 3B'SI3KY B1JI IHIINX TATYUKIB.

Jlinii 3B'I3Ky MK 3acobamMu aBTOMAaTH3aIlli 300paKYIOThCS OJHOJIHIMHO
CYLTbHUMHM TOHKUMH JiHIsIMU. [liBefeHHs JiHIM 3B'SI3Ky /10 YMOBHUX ITO3HAYCHBb
NpUiIagiB JONMYCKAEThbC POOUTH 3BEpXy, 3HU3Y, 300Ky. JIiHII 3B'S3Ky MOXYTh
repecikaTd yMOBHI TO3HA4Y€HHSI TEXHOJOTIYHMX amapatiB. Ilepecikatu JiHIsIMU
3B'I3Ky YMOBHI 300pakK€HHsI 3ac001B aBTOMAaTH3aIlli 3a00pOHSIETHCS.

VY pasi B3a€MHOTO TIEPETUHY CaMUX JIiHIA 3B'SA3KYy B IIUX MICIIX CTaBISATHCS
TOYKH, AKIIO iICHY€e (YHKI[IOHATbHA B3a€MOJIsI MK MEPEeTATUMU JiHiIMU. Touku He
CTaBJISATHCS 32 BIICYTHOCTI (PYHKIIOHAIBHOI B3a€MO/III.

JIns cynisibHUX 00'€KTIB, IO MICTSATH BEJIMKY KUIBKICTh 3aC001B aBTOMAaTH3alIll
1 JIHIA 3B'SI3KY, JOIMYCKAEThCA JIiHII 3B'SA3KYy pO3pUBATU. Y MICIAX PO3PUBY JiHIT
3B'SI3Ky HYMEPYIOThCSI OJIHIEIO 1 Ti€to & apadcbkoro 1mudpor. Homepu miHil 3B'S3Ky
PO3MILIYIOTh B OJHOMY TOPHU30HTAJIBHOMY PsAy B 3pOCTAal0uoMYy (3/11Ba HaIpaBo)
nopsinky. Ha ginsHkax JiHIA  3B'SI3KY 3 OOKy MpUJIaAiB, 3MaJbOBaHUX Y
npsaMokyTHUKY "l[lpunaau wmicieBi”, 3a3HayalOTh TpaHUYHI POOOYl TMOKA3ZHUKHU
BUMIPIOBAaHUX a00 pEryibOBaHMX MapaMeTpiB B OJUHHUISIX KT BUOUPAHOTO
npwianxy abo B MibkHapomHid cuctemi CI. Jlng npuiani, mo BOYAOBYIOTHCS
0e31mocepeIHbO B TEXHOJOTTYHE YCTATKYBaHHS, 110 HE MAKOTh JIIHIN 3B'A3KY 3 IHILIUMU
NpwiajaMy, TPaHUYHI 3HAYEHHS TOKA3HUKIB TMPOCTABJSAIOTh Ol MO3HAYEHb
NPUIIAJIIB.

[Mpunagu 1 3aco0u aBTOMaTH3alli 3MaJlbOBYIOTH BIJMOBIJTHO JI0 BUMOT
BUKOHAHHS KOHCTPYKTOPCBHKOI JOKyMeHTauli. Jlo mpunaais 1 3aco0iB aBTOMaTU3aLll1
BIIHOCSATh BEJUKY TPyIy IPHUCTPOIB, 3a JOMOMOTOI0 SKHX BHKOHYIOTH BHUMIp,
pETYJIOBaHHS, KEpyBaHHS 1 CHUTHAMI3aIll0 TEXHOJOTIYHUX TMPOIECIB PIZHUX
BUpOOHUIITB. [Ipuiaam 1 3acobu aBTOMaTH3AIli MIAPO3AUISIIOTh HA BUMIPIOBAJIbHI 1
MEPETBOPIOIOY1  MPUJIAAH, PETYIIOBATBHUKHA, JOMOMINKHI TPHUCTPOi, PEryIrordi
OpraH# 1 BUKOHABY1 MEXaH13MH.

BuwmiproBanbHi npuiaan MOXKYTh MaTH pi3He (PyHKI[IOHAJIbHE PU3HAYCHHS, a
came: OyTHM TaKUMH, MO0 TMOKa3ylTh, PEECTPYIOTh, CAMOMHCHUMH, IPYKYIOUHMH,
IHTErpylOYUMHA 1 T. 1., IHKOJM 13 BOYJAOBaHUMHU PI3HUMH PETYJIIOIOYUMH,
NEPETBOPIOIOYMMHU 1 CUTHAIII3YIOUMMH MPUCTPOSAMHU. 300pa’keHHs TPUIIAJIIB 1 3aC001B
aBTOMaTH3allli TPYHTYETbCS Ha (PYHKIIOHAJIbHUX O3HAKaX, IO BUKOHYIOTHCS
npuiagamu BiamosigHo 10 'OCTy 21.404-85 (21.408-93).

He3asie’xHo BiJl 3aCTOCOBHOIO CTaHIAPTYy METOJMKA MOOYynOBU rpadiyHUX
YMOBHHX TO3HAYE€Hb Ha CXEMaX aBTOMAaTH3allli € 3arajdbHOI0 ISl CIPOINEHOTO i
PO3TOPHYTOr0 CIOCOOIB. Y BEpXHIM YacTHMHI KOJila HAHOCSATh OYKBEHI IMO3HAYCHHS
BUMIPIOBAHOT BEIMYMHM 1 (PYHKIOHAIBHOI O3HAKW Tpwiagy. Y HWKHIA —
MPOCTABIIAIOTh TO3UIlIHHE To3HAa4YeHHs (mudpoBe abo OykBeHO-IM(DpoBE), 10
CIIY’)KUTh JUIsI HyMepallii KOMIUIEKTY BUMIpY a00 peryitoBaHHs (MPU CHPOILIEHOMY
croco0i moOy/1I0BM YMOBHHX TO3HA4Y€Hb) a00 OKPEMHX E€JIEMEHTIB KOMIUICKTY (Tpu
PO3TOPHYTOMY CITOC001 MOOY1I0BY YMOBHUX TTO3HAYCHb ).
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11.4.4. IpyHUMIIOBA eJIEKTPUYHA CXeMa

3aranbpHI BUMOTU 1 IpaBWia BHUKOHAaHHA cxeM BctaHoBmioe ['OCT 2.702-84
€CK/.

[TpuHIIMIIOBA CXeMa € HAWTIOBHINIOK EJICKTPUYHOI CXEMOIO0 BHpOOy, Ha SKii
300paxaroTh ycCl eJeKTPUYHI €JIEMEHTH 1 MPUCTPOi, HEOOXIiaH1 I 31MCHEHHS Ta
KOHTPOJIIO ENEKTPUYHUX MPOIECiB, W yCi €NeKTPUYHI 3B’SI3KM MiXK HUMH, a TaKOX
CIICKTPUYHI €JIEMEHTH, SKUMH 3aKIHUYIOTHCS BX11H1 Ta BUX1AH1 JJAHIIFOTH.

J1o cKIay MPUHITMITIOBOT CXEMU BXOSTh:

- yMOBHI TpadidyHi MO3HAUEHHS €JIEKTPUYHUX EJIEMEHTIB Ta €JICKTPUYHI
b : .
3B’SI3KH MK HUMH;

- TIO3MIIiIHI JITepHO-IIU(POBI MO3ZHAYCHHS €ICKTPUUHUX €JIEMEHTIB;
- HAIKCH, 1110 XapaKTePU3YIOTh BX1IHI Ta BUXI/IHI JIAHIIIOTH;

- TIEpeJIiK eJIEMEHTIB.

[Tpuxian mMpUHIIMIIOBOI €IEKTPUYHOI CXeMHU HaBeieHo Ha puc. 11.13.

[TpuHIIMTIOB] CXEMU MOBUMHHI OyTH MaKCUMAaJbHO HAOUYHHUMH, 3PYUYHUMU JUIS
YUTaHHSA 1 HaWKpale BiJoOpakaTH JIOTIKY PO3BUTKY IIpolecy y BupobOax. Yce 1ie
JOCSTAETHCS JOTPUMAHHSIM TaKHX YMOB:

— €JIEMEHTH, IO CIUIbHO BUKOHYIOTh SIKi-HEOyAb QyHKIII ((PyHKIIOHATBHI
IpyIu), CIi Ha CXeMax rpynyBaTH O0JIU3Y OJIMH 10 OJHOTO;

— EJIEMEHTH BCepeAuHl (PYHKI[IOHAIBHUX TPyl Tpebda po3TalloBYBaTH Tak,
11100 KOHQirypallis JIaHIIOT1B 0yJia MPOCTOrO (1100 KUTBKICTh 3JIOMIB 1 IEPETUHIB J1HIN
OyJia HatMEHIIIO0);

— (yHKIIOHATIBHI TPYIIU €JIEMEHTIB CJ1J] pPO3TAIllOBYBATH HA CXEMIi B MOCITi-
JIOBHOCTI, 1110 BIATIOB1/Ia€ PO3BUTKY MIPOILIECY 3J1iBa HAIIPABO;

— yC1 J0JIATKOBI1 i JOTIOMIXKHI (DYHKITIOHAJIBH1 JAHITIOTH (€TIEMEHTH 1 3B’ 3KU
M1 HUMH) TpeOa, sIK MPaBUIIO, BUBOJIUTH 13 CMYTH, 3aiHSATOI OCHOBHUMH JIAHITFOTaMHU.

CxeMu BUKOHYIOTHCA JJiE BUPOOIB, IO 3HAXOMATHCS Y BIIKIIOUEHOMY CTaHi,
TOOTO B 3HECTPYMJICHOMY IOJOXKEHHI.

EnemenTn tumy pene, TpanchopMaTopu Ta iHII BUPOOH, IO MICTITh BEIUKY
KUIBKICTh KOHTAaKTIB, MOXYTb OyTH 300pa)keHl Ha CXeMl JBOMa CIOCOoOamu:
CyMIIICHUMH 1 po3HeCeHUMHU. CXEeMH PEKOMEHIYETHhCS BUKOHYBAaTH PSIKOBHM
criocoboM. JlomyckaeTbes K OJTHOJIHIMHE, TaK 1 OaraToJliHIiHE 300paKeHHSI CXEM.
J{03BOJIIETHCS 37IUBATH B OJHY JIIHIIO JCKUIbKA €JIEKTPUYHO HE MOB'SI3aHUX JIHIN
3B's13Ky. [Ipy 1IbOMY KOKHY JIIHIIO HOTYIOTh Y MICII1 3JTUTTS, @ IPU HEOOX1THOCTI — Ha
000X KIHIIX YMOBHUMH MO3HAUYCHHIMH (LUPpaMu, JiTepamMu a00 iX MOETHAHHSIM).

PexoMmeHmyeThCS XapaKTEPUCTUKN BXITHUX 1 BUXITHUX JIAHITIOTIB, a TAKOXK
azipecy iX 30BHIIIHBOTO MIIKIIIOYSHHS 3alICyBaTH B TaOJIMIIL i pO3MIIITYBATH iX 3aMICTh
YMOBHHUX I'padiyHIX MO3HAYEHb BX1THUX 1 BUX1THUX €JICMEHTIB 3'€/IHYBayiB, TUIAT 1 T. JI.

YciMm enemeHTam, mNpUCTPOSIM 1  (YHKIIIOHATBHUM TpynaMm  BupoOy,
300paKEHHM Ha CXEeMi, MPHUCBOIOIOTHCS TMO3UINNHI TO3HAYEHHS, SKI MICTSTh
1H(OopMaIIito Mpo BUI €IEMEHTY 1 HOTO MOPSIKOBUIT HOMED.
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[To3mmiitHl TO3HAYEHHSI CKJIAMAOThCA 3 OYKB JIATUHCHKOTO andasiTy, IO
M03HAYAIOTh TPYMY OJHAKOBUX EJIEMEHTIB, 1 IU(P, MO MO3HAYAIOTh MOPSAKOBHIA
HOMEp JIaHOTO €JIEMEHTY B CBOIH rpyIi; Hanpukiaj, pesuctopu R1, R2, R3 i 1. 1.

[To3uIiifiHi TMMO3HAYEHHS MPOCTABILIIOTH TOPYY 3 YMOBHUMH T'padidyHUMH
MO3HAYCHHSIMH €JIEMEHTIB 3 MPaBOTo OOKY a00 HaJ| HUMH.

VYc¢i BIZOMOCTI PO €IeMEHTH, 0 BXOJSATh 10 CKJIaay BHPOOY 1 300pakeHi Ha
CXeMi, 3aIlMCYIOTh Y MEpeJiK €JIeMEHTIB, KUK PO3MIIIYIOTh Ha MEPIIOMY apKyIIIi
CXEMH Yy BHUIJIAMI TaOauIll a00 BUKOHYIOTH Y BUIJISI CAMOCTIMHOTO JIOKYMEHTa Ha
dbopmarti A4.

EneMenTu 3anucyioTs y nmepesnik rpyrnaMu 3TiIHO 3 JJATHHCHKUM ajiaBiTOM.

YMoBHI rpadivyHi MO3HAYCHHS Ha IPUHITUIIOBIN cXeMi moka3aHi B Taour. 11.7.

Taomurg 11.7
[Ipukiaaym yMOBHHMX MTO3HAYEHB €JIEMEHTIB, IPUCTPOIB HA MIPUHITUIIOBUX CXEMax 3a
C€CK/[]
HainmenyBanns bykBene ['padiune moznaueHHs
NO3HAYEHHS
1 2 3
1. Ilpuctpiii (3arasibHe A
MIO3HAYECHHS)
13 20
2. TlepeTtBoproBadui: B
— F'y4YHOMOBEILb T =
v BA ]| =|
=+ |3
3
— TepMoriapa
60"
BK
I
L]
g
3. Konxencarop C
-]
L5,
4. CxeMu 1HTETpaJIbHI: D log
a 1 u
aHaJorona — —
DA A
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[Iponomxenus tada. 11.7
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CTpyMy
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[Tponosxenns tadmn. 11.7

1 2 3
— JIBUTYH MOCTIMHOTO CTPYyMY M
— reHepaTop 3MIHHOTO CTPyMY G
o
— JIBUT'YH 3MIHHOTO CTPyMY M
Y.
— CMHXPOHHHU T€HEPATOP GS @
— CUHXPOHHHI JIBUTYH MS .
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€JIEKTPOBUMIPIOBATILHUM: _
— NOKa3yBaJIbHUUI PN .
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— PETYJIIO0YHNI
PP 15
=
N
— IHTETPYIOUHii Pl o
10
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[Tponoskenns tabmn. 11.7

1 2 3
13. Pe3ucrop R
——  =r
10
14. Bumukau SA
Iq.
\_\_\e_
6 min
15. Hepemnkay SA 3 min — h_%fmin
0araTono3uIinHAMN - ; ‘ S
X
.0 ;
o | 4 =
16. Jliox VD 3"‘3,&
s | o|
] | |
\s”f i
2
17. Tpanzucrop VT
18. Onrpon niogHM VD
—
—_—
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3akinuenus taoi. 11.7

19. CsiTioaion VD 4/
20. Bunpsimisia uz pg
— 21. OiabTp:
. A
— HUKHIX 4aCTOT OH —~
— BEPXHIX 4acTOT OB —_— $ I
— CMYI'OBHX J§ ()
Y L x |
~-
— PEXKEKTOPHUU P® E
[ToTik pinuau
[ToTik razy

11.4.5. Cxema 3'e1HaAHD

Cxemy 3'eHaHb PO3pOOJIAIOTH I BUKOHAHHS MOHTaXHUX poOiT. Ha cxewmi
3MaJbOBYIOTh YCI MPUCTPOi, €JIEMEHTH, MpUIaAu, amapaTd, iX BXIJHI Ta BUXIJTHI
CJIEMEHTH 3'€/IHaHb 1 IPOBITHUKH, 1110 BIAXOAATH Bijx HUX (puc. 11.14).

[Ipuctpoi 3ManbOBYIOTh Y BUTJISII HpﬂMOKyTHI/IKiB a00 CIpOIIEHUX 30BHIIIHIX
KOHTYPIB; €JI€MEHTH, PUJIa/IN, arlapaTh — Y BUTJISII YMOBHHX rpadiYHUX MTO3HAYEHB,
BcTaHoBNeHUX crangaptom €CKJI, mpsMOKYTHUKIB 1 CHOPOIICHHX 30BHIIIHIX
KOHTYPIB.

binsg 300pakeHb 3a3HA4alOTh MO3UIIAHI TO3HAYEHHS, TNPUCBOEHI iM Ha
MPUHITUTIOBIN CXEMi.
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Cxema 3'e1HaHb
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Ycepenuni yMOBHUX rpa(iyHUX MO3HAUYEHb MPUCTPOIB, €JIEMEHTIB 1 MPUIAJIIB
3MaTbOBYIOTh BX1/IH1 M BUX1JHI €JIEMEHTH 3'€THaHb.

PosramryBanHs eleMeHTIB 3'€fHaHb MPUOIM3HO TOBWHHE BIAMOBIAATH IX
JIHACHOMY PO3TaIlyBaHHIO B IPUCTPOI.

Ha cxemi 3'enHanp 300paxkyloTh yci IPHUCTPOi Ta €IEMEHTH, SIKI BXOIATH JI0
CKJIaly BUpOOY, iX 3'€HaAHHS — JPOTH, JDKTYTH, KaOesl, BXIJIHI ¥ BUXIIHI €JIeMEHTH
(3aTUCKH, TIJIATH 1 T. 11.).

[IpaBmia 300pakeHHS BXITHHUX 1 BHUXIJIHUX €JEMEHTIB, BCTAHOBJICHI IS
MPUHITUTIOBUX €JIEKTPUYHUX CXEM, AII0Th 1 JJI CXeM 3’ €HaHb.

CxeMa TIOBMHHA TaKOXX MICTUTH BIJIOMOCTI MpO JpOTH, Kabemi (Mapky,
MePETHH JPOTIB, KUIbKICTh 1 MEPETUH KU y Kabem ¥ T. 1H.), K1 PO3MIIIYIOTh a0o
OIS JTHIN, TII0 300pakar0Th IPOBOM 1 Kabei, abo B TaOIUII 3'€THAHb.

Hpotu, mxrytu, kabei, >k Kabellto HyMepYyIThCSl B MEKaxX BUPOOY.

Ha puc. 11.15 nmokaszaHo cxema 3'elHaHb 30BHIIIHIX MPOBOJOK, KA 00’ €IHYE
JeK1JIbKa BUPOOIB.

11.4.6. Cxema miaKJIIOYeHHSA

Ha cxemi moka3yroTh 30BHIIIHE MIAKIIOYEHHS BUPOOY 1 3MallbOBYIOTH CaM
BUPi0, HOT0 BX1/IHI ¥ BUX1JHI €JIEMEHTH (3'€JHyBaul, 3aTUCKaYl # T. I1.), @ TAKOXK KIHIII
JPOTIB 1 KabeiB 30BHIMIHHOTO MOHTaXy, IO MiABOASTHCA 10 HUX; OIS KOXKHOTO
NOMIIIAIOTh JaHl Mo MiAKIIOYEHHS BUPOOY (XapaKTEPUCTHKU 30BHILIHIX JIAHLIOTIB,
aapecu). 3'eqHaHHA 1 iX CKJIQJOBI YAaCTMHUM Ha CXEMl NOJAIOTh Yy BUIJISII
NPSIMOKYTHHUKIB, a BXIJHI ¥ BUXIAHI €l1eMEHTH (3'€HyBaul) — y BHUIJISAl YMOBHHX
rpadgiyHUX TMO3Ha4YeHb. JOMycKaeThCs 3MallbOBYBaTH BUPOOM, a TaKOX BXiJHI U
BUXIJIHI €JIEMEHTH Y BUIJISIII CIPOIICHUX 30BHIIIHIX KPECIECHb.

Ha cxemi HE0OX1THO MPOCTABIISATH MO3UIIAHI TO3HAYCHHS BXITHUX 1 BUXITHUX
€JIEMEHTIB, MPUCBOEHI iM ISl BUKOPUCTAHHS Ha MPUHIIUAIIOBIA cxeMi. bijis yMOBHUX
rpadiuanx 300paxkenb (YI'3) pos'eMiB OMyCKA€EThCS 3a3HAYATH iX HaMEHYBaHHS.
Jpotu 1 kabemni Ha cXeMl MOKa3yITh OKPEMUMH JiHISIMU. [[03BOJISETHCS 3a3HAYATH Y
BurisiAl YI'3 mMapku, mepeTuHH 1 mMpu HEOOX1AHOCTI 3a0apBiEHHS APOTIB, a TAKOX
MapKkud KaOeniB, KUIbKICTh, TIEPETHUH W T. M. Y IbOMY BHIAJKy Ha TOJII CXEMHU IIi
MO3HAYEHHS PO3MU(PPOBYIOTh.

Ha puc. 11.16 noka3zaHo nmpuKJIag CXeMHU IMiAKTI0UEHHS.
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11.4.7. T'inpaBiaivHi i THEBMATHYHI cXeMH

[NapaBmiyHi ¥ MHEBMATHYHI CXEMH 3aJICKHO Bijl iX OCHOBHOTO TpPH3HAYCHHS
nopusitoteess Ha Taki T (TOCT 2.704-76): cTpykTypHi, (QYHKIIOHAIBHI,
NPUHIMIOBI Ta cXeMmMu 3'enHaHHsA. HalOumpm croxuBadi yMOBHI TpadiyHi
MMO3HAYCHHS B T1paBIIYHUX 1 MHEBMAaTHYHUX cXeMaX HaBejieHl B Ta0i. 11.8.

Ta6musa 11.8
YMOBHI rpadivHi MO3HAYEHHS B TPABIIYHUX 1 MTHEBMATUYHUX CXeMaxX
[To3nauenns | HaiimenyBanHs ITo3naueHnHs | HaiimenyBanHs
3arajibHi eJ1eMeHTH Anaparypa po3noaijibHa

[ToTik rasy (moBiTps):

— B OJHOMY HAIPSIMKY
(HanmpuKIaa ynpaso);
— B 000X HampsMKax

MOTOKIB po00YOro

CepeIOBHINA Y
PO3NOIUIBHUKY

[Tpoxoau (kaHamu), 10
MOKA3YIOTh HAPSMKH
L L

g

- 3

IToTik pinuHH: Amnapartypa peryJiloBajJibHa
' PerymtoBanpHuii opras:
— B OJIHOMY HaIpsSIMKY — HOpMAaJIbHO
(HaTIPUKIIaz yIpaBo); 3aKPUTHH;
— B 000X HampsIMKax —  HOpMaJIbHO

bax mig armocdepHuM THCKOM Perynstopu notoky:

— JpOCETb;

‘ BiIKpUTHI
7

— L

/

— JApOcCeiib 3

. o | gmte=—— 1
AKyMyInaTop rifpasniuHuit abo g | | PerynsTOpoM
THEBMATUYHHUI: _L l THCKY

= :

—  3arajJbHe ITO3HaYeHHS,
— TMHEBMOT1JIpaBIiuyHUN

Knanau

@ibTp 11 HOBHOTO .
3BOPOTHHIA

ITOTOKY

BOLFY o

Amnaparypa po3nojijibHa Hacoc 3 onaum

—  OJIHA IO3MILI; — 3 IIOCTIHHOIO
10J1aY€El0;

— 1Bl ITO3HIII;

— 3 PeryJb0BaHOI0

—  TpH MO3UIIIT OJa4Yer0

PoGoua mo3uirist eneMenTa: © HaIpsIMKOM TIOTOKY:
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[Tpuknaa NpUHIMIIOBOT MTHEBMATUYHOT CXeMHU HaBeleHo Ha puc. 11.17.
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Puc. 11.17. ITpunuunoBa mHEBMaTUYHA CXeMa MPOMUCIOBOTO poboTa
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Ha crpykrypHiii cxemi eJeMeHTH 1 HPHUCTPOi 3MallbOBYIOTh Y BHIJISII
NPSIMOKYTHHUKIB, yCEpeAWHI AKX BIUCYIOTh HalMEHYBaHHS  BIAMOBITHOL
byHKIIIOHATBHOT 4YacTUHU. Bcil  enmeMeHTH 3B's3aHl MK co0OKW  JIHISIMHU
B3a€MO3B'S3KIB (CYIIUIBHI OCHOBHI JIiHI1), Ha SKUX TNPUUHATO BKa3yBaTH HaIpsM
MOTOKIB poOoyoro cepenonuiia 3rigHo 3 'OCTowm 2.721-68.

Ha mnpuHnumoBiii cxemi 3a3Ha4yarOTh yCl TiApaBiaidyHi  (MTHEBMATHYHI)
eJIEeMEHTH ab0 MPHUCTPOI 1 3B'SI3KKU MK HUMU. [IpH IbOMY BUKOPHUCTOBYIOTHCSI YMOBHI
rpadiyHi TO3HAYCHHS:

- U1 aKyMyJISITOPiB, KOHIHWIIIOHEPIB, OaKiB Ta IHIIMX EJIEMEHTIB MEpPEeK
(T'OCT 2.780-68);

- i anapatypu kepyBanns (I'OCT 2.781-6);

- s HacociB 1 nBuryHiB (I'OCT 2.782-68).

EnemenTn Ta mpucTpoi Ha cxemi 300pa)kar0Th Y BUIJISAl YMOBHHUX IpadiuHUX
M03HAaYE€Hb, HAKPECIIOIOUH iX, K MPABUIIO, Y TOYATKOBOMY MOJIOKEHHI: IPYKUHU — Y
CTaH1 NOMEPETHOTO CTUCHEHHS, €JIEKTPOMArHiTH — 3HECTPYMJIEHUMH 1 T. II.

ngmcnaz[ MIPUHITUTIOBOT TipaBIMYHOT CXeMH HaBeaeHo Ha puc. 11.18.
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Puc. 11.18. [IpuaiunoBa cxema rigponpuBoay IPOCETLHOTO KepyBaHHS 3
T1pPOHACOCOM ITOCTIMHOI Imo1adi

Ha cxemax 3'emHaHb, OKpIM YCIX TiApaBIIIYHUAX 1 MHEBMATHYHHUX EJIEMEHTIB,
MOKa3yI0Th TaKOX TPYOOIIPOBOIM Ta €IEMEHTH 3'€HaHb TPyOompoBoaiB. [1pu mipomy
3'eqHaHHS TPYOOMPOBOIIB 300paKal0Th y BUIJISAI CIPOIIEHUX 30BHIIIHIX KOHTYPIB,
a caMi TpyOOINPOBOAU — CYLIBHUMUA OCHOBHUMM JIIHISIMH.
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11

13
14
15
16
17
18
19
20

BucHoBxu

VY maHoMy po3[ii pO3TASHYTI TaKi OCHOBHI MUTAHHS:

— ckinan €CKII;

— BHJIY 1 IPU3HAYEHHS KOHCTPYKTOPCHKOT IOKYMEHTAITIi;
— OCHOBHI ITpaBWJIa BUKOHAHHS CXEM;

— BUMOTH 70 ohopMiIeHHS rpadivyHOi JOKyMEHTAIIl].

KoHTpoJbHI NUTAHHS
I1o Take €CK/]?
SIKi € BUIM KOHCTPYKTOPCHKOT JOKYMEHTAIII1?
SIKi OCHOBHI IIpaBHJia BUKOHAHHS CXeM?
SIKi € cxemu 3a MpU3HAYCHHSIM?
Sk MOo3HAYaI0THCS CXEMU PI3HOTO MPU3HAYCHHS?
Ax 0OpMITIOIOTECS TTOJISI KPECIICHHS?
Sk po3TaIoBYIOThCS JIEKIIbKa KpeciaeHb Ha apkyll popmary Al1?
SAxuii Mae BUTIISI IEPENIK JOKYMEHTIB?
SKi € pi3HOBUM OCHOBHOI'O HAIKCY JJIsl Tpa(iuHUX 1 TEKCTOBUX IOKYMEHTIB?
. Sxi rpadu 11 3an10BHEHHS] Ma€ OCHOBHUM Hanuc?
. SIk mo3HA4YarOTHCSA BUIU CXEM?
. Axumu nMppamMu MO3HAYAOTHCS TUITU CXEM?
. Illo Take cTpyKTypHa €1eKTpU4Ha cxema?
. IIlo Take cTpyKTypHA cXxeMa KOMITJIEKCY TEXHIYHUX 3aC001B?
. 1o Take cTpyKTypHa cxemMa MOJieJl KOMIT F0T€PHOT CUCTEMU?
. Illo Take (pyHKIIOHAIbHA CXEMa aBTOMAaTH3aL1i?
. Illo Take npuHUKIIOBA €1EKTPUYHA cXxema?
. [ITo Take cxema 3’eqHaHb?
. [Ilo Take cxema ImaKIIOUYCHHS ?
. Ha sixi Tiimum o iuIsiFOThCS T1IpaBIIivyHl M MHEBMATHYHI CXeMU?
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12. PO3POBKA I'PA®IYHOI YACTUHU JUILJIOMHOI POBOTH
BAKAJIABPA

HaByanbHOIO METOI0 PO3JALTYy € O3HAaHOMIIEHHS CTYIEHTIB 31 CKJIaJ0M
rpadiuHOi YacTUHU TUIUIOMHOI poOOTH OakajaBpa Ta BUMOTAaMH JIO ii MiITOTOBKU Ta
o OpMIICHHS.

VY pe3ynbTari BUBUEHHS JAHOTO PO3/UTY CTYACHTH IOBUHHI 3HAMU:

— cKkJaJ rpadgigyHOT YaCTUHU JUIIJIOMHOI poOOTH OaKkajaBpa;

— BUJIY 1 IPU3HAYCHHS CXeM IpadiyHOT YaCTUHU;

— OCHOBHI NpaBWJIa BAKOHAHHS CXEM;

— BUMOTH 710 0opMIICHHS IrpadiuHo] TOKyMEHTallii
Ta yMimu BUKOHATHU rpadiyHy 4aCTUHY AUILUIOMHOI poOOTH OakasiaBpa.

12.1. 3araabHi NoJ10KeHHs

I'papiuna yacTMHa JOUIUIOMHOI poOOTM OakanaBpa — 1€ KOMILUIEKT
JEMOHCTPALIMHUX MaTepianiB, sIKI BHUKOHYIOTbCS YKpPAiHCBKOIO MOBOKO 1 Yy
PO3IPYKOBAaHOMY BUTJIsIII MatoTh 06car He meHie 10 apkymiiB popmary A4.

X mopmaroTh y BHIVIAMI PHCYHKIB, cXeM, TaOIMIb Ta TEKCTOBOTO MaTepiany,
OPUIHATUX 1 pO3pOOJIEHUX 1T YaC BUKOHAHHS JUIIJIOMHOI POOOTH.

['padiuna yacTrHa MOBMHHA MaTH TUTYJIBHUHN apkyml (nonatok b) 1 mictutu
PUCYHKH, SIKi 3a3Ha4yeHi B Ta0m. 12.1.

Tabmumg 12.1
Ilepenik pucyHKIB rpadi4HOi YaCTUHU TUITIOMHOI poOOTH

No 3micT Kinbkictb
JUCTa apKylIlIiB

1. Cxema oprasizaiiifHoi CTpYKTYpH HiANPUEMCTBA 1

2. TexHosoriyHa cxema 00’ ekTa (porecy) KOHTPOJIs 1

3. CtpykTypHa  cXemMa  KOMIUIGKCY  TEXHIYHHUX  3aco0iB 1
KoMIT'torepHoi  cuctemu (abo giarpama UML  BapianTiB
BUKOPUCTAHHS)

4, Cxema  anroputMy  poOOTH  KOMIT'FOTEPHOI  CHUCTEMU 1

(miacucremu) abo aiarpamu UML (cTaniB, mociiJOBHOCTI)

Po3paxyHOK HajamtyBaHb KOMIT FOTEPHOI MEpexi

Tabnuin MaprpyTu3ailii KoM FOTEPHOT Mepexi

CtpyKTypHa cxeMa KOMI I0TEPHOI CUCTEMU

[lepeBipka poOOTH KOMII IOTEPHOI CUCTEMH Ha MOAEII

OO N o
SR

Po3paxyHOK OCHOBHUX XapakTEpPUCTHK BHUXIAHOTO Tpadiky
HaWOUIBINIOT JTOKAIBHOI MEPEXKI M AMPUEMCTBA

10. | Ilepenmik pekoMeHmallii OE3IEeKH, SKi peai3oBaHi B MEpexi Ta 1
cnocoOM BHKOHAHHA Oe3lMevyHux 3'€qHaHb 3  BlIUIAJICHUMU
KOpHCTYyBauaMu uyepe3 [HTepHeT

Pazom: 10
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[Ticns 3axucTy OakanaBpCbKOi AMIIOMHOI pOOOTH MOSCHIOBAJIbHA 3alMCKa
pazoM 3 rpadgigyHOI0 YACTUHOIO 37]a€THCS B apX1B YHIBEPCUTETY.

JlumuiomHa poOoTa OakanmaBpa O(OPMITFOETBCS BIAMOBIAHO A0 ICHYIOUHX
Jep’)KaBHUX CTaHIApPTIB, MOJOXKEHb MPO OpTaHi3allilo arecrarii 37100yBadiB BHIIO1
ocitt HTY “JlHinpoBchKa MOTITEXHIKA” Ta METOIMIHUX peKoMeHarllii [8].

KOHTpOJH) BUKOHAHHA BHMOI' BHIIC3da3HAYCHHUX I[OKYM@HTiB

3IIACHIOE

HOPMOKOHTPOJIEP, KU MPU3HAYAETHCS 3aBiIyBa4eM Kadeapu.

KoHcynbTaHTH 3 pO3AUTIB 1 MIAPO3/LIIB TAKOK KOHTPOJIOIOTh BUKOHAHHS
BUMOT 11010 BIIMOBIAHUX YaCTUH POOOTH.

YeprosicTh MepeBipKu MpU3HAYCHUMH 0cO0aMU YaCTHH JAUILIOMHOI poOOTH Ta
nepesik MaTepiatiB, 0 MEePeBipPAIOTHCS, TT0AaHO B Tab. 12.2.

Tabmuus 12.2

YeproBicTh NEPEBIPKH, MEPEIIK MPU3HAUECHUX OC10 Ta MaTepialiiB, U0 MEPEBIPSIOTHCS

Yepro- Oco0a, sika epeBipsie Te, 110 IepeBipsIETHCS
BICTh
nepesip-
KU
1. Koncynbrant 3 po3po0ku | [ligposain (abo myHKT) creriaabHOl YaCTUHU
arapaTHOI YaCTHHU 3 PO3pOOKHU amapaTHoi YaCTUHU
KOMIT FOTEPHO1 CUCTEMHM | KOMIT FOTEPHOI CUCTEMH Ta PUCYHKH 10
HBOTO
KoncynbTaHt 3 [Tigpo3ain (abo MyHKT) cheriaabHOl YaCTUHU
MIPOCKTYBAHHS 3 TPOEKTYBaHHS KOMIT IOTEpPHOT Mepexi Ta
KOMIT FOTEPHOT MEPEXk1 Ta | pO3paxyHKy ii HajamTyBaHb 1 PUCYHKH O
pO3paxyHKy il HBOI'O
HaJIAITyBaHb
Koncynbrant 3 po3po0ku | [ligpo3nin crnemiaibHOi YaCTUHH 3 PO3POOKU
MOJIEJI KOMITFOTEPHOT KOMITFOTEPHOI CHCTEMH Ta TIEPEBIpKHA 1l
CUCTEMHU Ta MEPEBIpKHU 11 | poOOTH Ha MOAENI, PUCYHKU 1 JOAATKU OO
pobotu HBOTO
2. HopmokonTponep HasiBHicTh ~ akajeMiyHOro  IulariaTy B
HalmMcaHii  JUIUIOMHIM  poOoTi  (TOOTO
BU3HAYECHHS BIJICOTKA YHIKQJIBHOCTI pOOOTH),
opopmieHHss  rpadigyHOi = YACTUHH  Ta
MOSICHIOBJIBHOI ~ 3alMCKU  BIAMOBITHO 0
nitounx  Jlepkcrangaptie  YkpaiHu  Ta
METOJMYHUX  PEKOMEHJAIlil,  HasBHICTH
HIAMKCIB KOHCYJBTAHTIB YCIX PO3/UTIB, 1110
MICTATh Y COO1 MIAPO3AUIN 1 PUCYHKH
3. KepiBHUK AUTIIIOMHOL Bcs  gunmnomna  pobora 3 rpadiuHOIO
pobotu YaCTHUHOIO
4, Pertensent
S. 3aBimyBau kadpeapu AKC
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[lpuknanu CTPYKTYpHHUX CXE€M KOMIUIEKCY TEXHIYHMX 3aco0iB  Ta
KOMIT FOTEPHO1 CUCTeMH HaBeleHo Ha puc. 11.9, 11.10, a cxemu anroputmy poOoTH
KOMII F0TepHO1 cucteMu — Ha puc. 10.13.

12.2. Cxema opramnizauiiHoi CTPYKTYpH NiANpPUEMCTBA

ITix opraHisauiﬁHOIo CTPYKTYpOIO nmaneMCTBa pO3YMI€ThCS  CKIaa 1
iH(pOpMalliliHI B3a€MO3B'SI3KA  CaAMOCTIHHUX nmp03mmB 1 OKpeMuX BHUKOHABIIIB,
PO3TAIIOBaHUX SIK IO BepTI/IKaJII TakK 1 MO0 TOPU3OHTAJI B 1€papx1qH1H MOCIIAOBHOCTI.

Ha cxemi OpFaHISaI_III/IHOI CTPYKTYPH MOKa3yIOTh MIAPO3/ILIH, TOCATI0BI 0COOH,
3BSI3KM  MDK MAPO3AUIaMH  H  OKpEeMHUMH TIOCAaJOBHMHM Oco0aMu Ta  ix
HATOPSAKOBAHICTb.

Ha cxemi MoxyTh OyTH Miapo3diinM, sKi 3a0e3nedyroTh (PYHKIIOHYBaHHS
aBTOMaTn3oBaHux cucreM kepyBaHHA (ACK) abo Ti, 110 BUKOPUCTOBYIOTH NpHU
MPUIHATTI pimieHb iHQopMartito, orpumany Big ACK.

OpranizanifHa CTpyKTypa MiAMPUEMCTBA BUKOPUCTOBYETHCS B MOJAJTIBIIOMY
IpU MIATOTOBII CTPYKTYPHOI CXEMM KOMIUIEKCY TEXHIUYHUX 3aC001B KOMITHOTEPHOI
cCUCTEMHU a0b0 IPU JOONPALIOBAHHI CXEMH TOIMOJIOT1i KOMIT'FOTEPHOI MEPEXKI.

[lpuknang cxemMu opraHizamiiiHOi CTPYKTYpU MIANPUEMCTBA HABEICHO Ha
puc. 12.1.

12.3. TexHoJioriyna cxema 00’€KTa KOHTPOJIIO

Taka cxema moka3ye CyKynmHICTh (DYHKIIIOHAJILHO B3a€MOIIOB’SI3aHUX 3aC001B
TEXHOJIOTIYHOTO OCHAIIICHHS, TTPeAMETIB 00’ €KTa a00 BUPOOHUIITBA 1 BUKOHABIIIB JIJIs
MPOBENICHHS] B PETJIaMEHTOBAaHUX yMOBaX 3aJaHUX TEXHOJIOTIYHUX TMpoIleciB abo
oreparliii KOHTPOJIIO.

[Tpuknam TeXHOIOTIYHOT CXeMH 00’ €KTa KOHTPOJIIO HaBeleHo Ha puc. 12.2.

12.4. Cxema ¢pizuuHOi TOmoJI0Tii KOMII’IOTEPHOI Mepe:ki

VYci npuctpoi KOMIT'IOTEpHOI Mepexi 3'€THaH1 JiHIAMH 3B's3Ky. ['eomeTpuune
pO3TallyBaHHS JiHINA 3B'SI3KYy BIJHOCHO BY3JIB Mepexi Ta (I3UYHE MIAKIIOYEHHS
BY3JIIB /10O MEPEkK1 HA3UBAETHCS (PI3UUHOIO TOMOJIOTIELO.

PospizustoTh (i3uuHy 1 JOTiYHY TOMOJOTii Mepexi. BoHu He 3anexarb ojiHa
Bil oxHoi. Di3W4HA TOMOJOTISE — 1€ TeoMeTpis MOOYJOBHM MEpexi, a JoriyHa
BU3HAYAE HAMPSIMKH MOTOKIB JaHUX MDK By3JaMHU MEPEXKI Ta criocodu mepenadl 1ux
JAHUX.

3ae)KHO BiJ TOMOJOTIT PO3PIZHSIIOTH MEPEXi: IMUHHA, KUIBIIEBA, 30psHA,
lepapxiyHa Ta JOBIJIbHA.

Y agurmioMHii poOoTI OakanaBpa CHOYATKYy pPO3TIIANAIOTh cXemy (i3udHOi
TOIIOJIOTIi KOMIT I0TepHOT Mepexki (puc. 12.3).
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12.5. diarpamu UML

UML (Unified Modeling Language) — 1me MoBa, IO MpHU3HAYEHA JIJIs
BI3yaJIbHOTO MOJCJIIOBaHHS 1 po3pobieHa s croerudikarii, Bizyaiizarli,
MIPOEKTYBaHHS Ta JOKYMEHTYBaHHS MPOTPAMHHUX CHUCTEM.

I'padiuni 300pakenns moneneit cuctemu B UML Ha3uBaioThes aiarpaMamu.
Jnsa niarpam moBu UML iCHYIOTH TpU TUIM Bi3yaJbHUX MO3HAUYEHb MOTO €JIEMEHTIB,
K1 € BOXJIMBUMH 3 TOUYKH 30py PO3MIIICHOT B HUX 1H(hOpMAIIii:

— 3B'SI3KH, K1 BUKOHYIOTbCS PI3HUMHU JIIHISIMH Ha TUIOIIHHI;

— TEKCT, 1[0 MICTUTHCSI BCEPEANHI OKPEMHX T€OMETPUIHUX (PIryp;

— rpadiyHi CUMBOJIH, 300pakyBaH1 MOOIM3Y BI3yaJIbHUX €JIEMEHTIB JliarpaM.

Jliarpama BapiaHTIB BUKOPUCTaHHs ab0 mpeneaeHTiB (use case diagram) siBisie
co00I0 OCHOBHY MOJIEIb CHUCTEMHU, SIKa € BHUXIJHOIO JJIi MOOYJOBU BCIX IHIIUX
Jiarpam.

[{ro giarpaMy BUKOPHUCTOBYIOTH JJI1 BU3SHAUCHHS (DYHKIIII CHCTEMHU Yepe3 OIUC
BapiaHTIB BUKOPUCTaHHA. BapiaHTH BUKOPHCTAaHHS — 1€ ONUC TOCIIJOBHOCTI i,
K1 MOKE€ 3/IIMICHIOBATH CHCTEMa Y BIJIMOB1/Ib HA 30BHIIIHI BIUIUBU KOPUCTYBaviB abo
THIITUX CUCTEM.

[Tpuknan niarpamu UML-BapiaHTiB BUKOpUCTAaHHSA MTOIaHUM HA puc. 12.4.

Jist  omucy  CXeMH — alrOpUTMy  pOOOTH  KOMITIOTEPHOI  CHCTEMH
BUKOPUCTOBYIOThCs Jiarpama UML-craniB. Bona ckianaeTscs 3 €JIEMEHTIB, SIKi
BIJI0OpaXkaloTh CTaH cucTemH, 1 nepexoxaiB. Koxken crtan mae iM's. Ilepexomu
M03HAYAIOTHCS YMOBaMH iX 3ilicHeHHs (puc. 12.5).

BucHoBku

VY nanomy po3nuii po3risiHyTI Taki OCHOBHI TUTAHHS:

— ckJ1aJ1 rpadiyHOl YaCTUHU AUIUIOMHOT poO0TH OakanaBpa;
— BUJM 1 MPU3HAYCHHA CXeM TpadivyHOl YaCTUHH,

— OCHOBHI TTpaBUJIa BUKOHAHHS CXEM;

— BUMOTH 710 0OpMIICHHS IpadiyHOi JOKYMEHTAIII1.

KonTposabHi nMTAHHSA
1. 3 woro cknagaeTbes rpadiyHa YacTUHA JUTUIOMHOIT poOoTu OakanaBpa?
2. Sxi € Bumu cxem rpadigyHOT 4YaCTUHU?
3. Sxi oCHOBHI TIpaBUJIa BUKOHAHHS CXeM?
4. 1o Take CTPyKTypHA CXeMa arOPUTMY pOOOTH KOMIT FOTEPHOI CUCTEMU?
5. Ilo Take cxema oprasizauiiHoi CTPYKTYpH HiANPUEMCTBA?
6. [1lo Take TexHOIOTIUYHA cXeMa 00’ €KTa YU mpoiiecy?
7. Illo Take cxema (hi3MIHOT TOMOJIOTII KOMIT FOTEPHOI MEpexi?
8. Ilo Take UML?
9. ki tunu giarpam UML 3acToCOBYyIOTBCS B TUTIIIOMHIM poO0TI OakanaBpa?
10. SIxi Tvnu Bi3yaJbHUX MMO3HAYEHb €JIEMEHTIB 3aCTOCOBYIOThCS B UML?
11. IIlo Take miarpama UML-BapiaHTiB BUKOpPHCTaHHS?
12. Mo Take miarpama UML-cTaniB?
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GSM Module
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entry / Ipuitom curHaiy
do/ Bimnpagsenns curnany Ha IDLE
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LED Arduino IDLE
(
entry / Orpumye naui Bin IDLE entry / OTprMaHHs CUTHAILY Button
do / Iloxasye iH(OpMALLiFO PO HPHCTPOI entry / O6pobia currary do / BmukaHHs / BAMHKAHHS [IPHCTPOIO
do / TlepenarpapsieHHS KOMaH]T do / TlepesapanTaieHrs
entry / KepyBaHHs1 MEPEXXHIM MOTyJIEM do / Hanpsimok
entry / KepyBauHsi Hanpyroro )
EtherNet Module
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Puc. 12.5. [liarpama UML-ctaniB



Yactuna 5. JABOPATOPHUI IPAKTUKYM

13. O3HAMOMJIEHHSI 13 CEPEJTOBHMIIEM AUTOCAD

13.1. O3HaiiomJ/ieHHs 3 OCHOBHUMHU npuiiomamu podotu B AUtoCAD

Merta 1abopaTropHoi podoTu

BuBuutu cepenosumie nporpamu AUtOCAD 1 MOXJIMBOCTI 7Sl CTBOPEHHS
KPECJICHHS.

Opranizanis BUKOHaHHSA J1200paTOPHOI podOTH

Jli1a BUKOHaHHS 1a00paTopHOi poOOTH HEOOX1HO BUBUUTH, BUKOPUCTOBYIOUU
PEKOMEHIOBaHy JIITepaTypy, KOHCIEKT JICKIIH 1 METOAUYHI peKOMEHAaIli, TaKl
OUTAHHS:

CTBOPEHHS HOBOT'O KPECIICHHS;
naneni incTpymenTiB AUtoCAD;

pAIoK cTaHy rojioBHOro BikHa AUtOCAD,;
koManHuH psimok AUtoCAD;

cuctemy koopauaat AutoCAD.

Jlami Tpeba BUKOHATH TaKli Jii:

CTBOPHUTH 00JIacTh MOOY0BU KpecieHHs popmary A4;
HAKpECIUTH KyTOBHUH IITAMII 1 paMKy JJis apkyiia popmary A4;

noOyayBaTH IrpyIy MPUMITUBIB BIANOBIIHO 10 BapiaHTa 3aBJaHHS (IUB.
Ta0m. 13.1).

[TinroTyBaTu 3BIT 3 BUKOHAHHSA Ja00OpaTOPHOT pOOOTH, KU MOBUHEH MICTUTHU:

TEMY 1 METy J1abopaTopHOi poOOTH;
OMMC 3aBJaHHS 3 MOYATKOBUMHU YMOBAaMH 1 IaHUMH;
3aMuc 3MICTY KOMaHIHOTO PsiAKa MPU CTBOPEHHI TPUMITHUBIB;

— KPECJICHHS BIJIMIOBIIHO JI0 3aB/IaHHS.

Taomug 13.1

BapianTu 3aBganHs i3 CTBOpeHHS KpecieHHs B cepenosuini AUtoCAD

No o/mt

Bapiantu

1

159



[Tponosxenns tadmn. 13.1
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[Tponomxenus tadmn. 13.1
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[Tponorxenus tadma. 13.1
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[Tponomxenus tada. 13.1
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[TpomoBxenns Tadm. 13.1
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3akinuenus tadn. 13.1

20 Roe

KoHTpo/1bHI MUTAHHS

1. Ha3BiTh criocoOu CTBOPEHHS 001acTi TOOYI0BU KPECICHHS.

2. TlosACHITHP OCOOMHMBOCTI IMIBHAKOTO 1 JIETATHLHOTO HACTPOIOBAHHS 00J1acTi
HOBOT'O KpECJEeHHs Npu BUKOpUcTanHl Wizard.

3. Ha3BiTh koMmmoneHTH rosioBHOro BikHa AUtOCAD.

4. TlosicHITh IPU3HAYEHHSI KHOTIOK PsIIKA CTaHy.

5. Ilepenivith ciocobu BUKINKY koMaua B AUtOCAD.

6. Ha3BiTh criocoOu 3aBAaHHS KOOPJUHAT IOJIOKEHHS 00’€KTa Ha KPECIJICHHI,
K1 BUKOpUCTOBYIOThCs B AUIOCAD. BukonaliTe mnpakTuyHe 3aBJaHHS, HaJlaHe
BUKJIaJIaYEM.

7. Ilepeniuith ciocobu modyaoBu Biapizka B AUtOCAD.

8. SlkuM YMHOM MO’KHa HACTPOITHU TMPUB'A3KY IO JOMOMDKHOI CITKM €KpaHa,

11106

KPOK TIEpEeMIIICHHS Kypcopy OyB Yy JBa pa3u MEHIIE i1 KpoKy?

9. SIkuM YMHOM 33aI0THCA KOOPUHATUA TOUYKU B KOMAHIHOMY PSIIKY?

10. SIkuM YMHOM MOYKHA 3MIHUTH PEXKUM B1IOOpakKEeHHS KOOPAUHAT Kypcopy?

13.2. CTBOpeHHSs KpecjeHHs i peJaryBaHHs 00'€KTiB

MeTta 1a00paTopHoi podoTH
BuBunti moxauBocTi nmporpamu AutoCAD 171 cTBOpeHHSI Ta peaaryBaHHs

KpecJjeHb, BHUKOPUCTOBYIOYM 3acOo0M MOOYJOBM TIE€OMETPUYHUX [PUMITHUBIB,
KEepyBaHHS €KpaHHUM 300paKeHHSIM Ta KOMaH/IHU peAaryBaHHs.

Opramnizaniss BUKOHaHHSA J1a00paTOPHOI podOTH
Jl1st BUKOHAHHS 1a00paTOpHOT poOOTH HEOOXITHO BUBUNTH, BUKOPUCTOBYIOUH
PEKOMEHIOBaHY JIITEpaTypy, KOHCHEKT JICKIIA 1 METOAUYHI peKOMEHAalli, TaKl
MUTaHHS:
— MaHeJb IHCTPYMEHTIB Ta KOMaHAX MaJIIOBaHHS;
— MmapaMeTpu KOMaHJ CTBOPEHHS T€OMETPUYHUX 00'€KTIB;
— MaHeJNb IHCTPYMEHTIB Ta KOMaHAM peJaryBaHHs;
— MmapaMeTpu KOMaH/| peJlaryBaHHS;
— 3MIHY BJIACTUBOCTEN 00'€KTIB;
— IaHeJb IHCTPYMEHTIB ,,Zoom (3yMMHUpOBaHue)”;
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— mapameTpu KoMaHau ,,Scale (Macita0)”.
Jlani TpeGa BUKOHATH TaKi il
- CTBOpUTHU 00JacTh MOOYA0BU KpecieHHsa hopmary A4;
- HaKpeCJIUTU KyTOBHH IITaMI 1 paMKy Juis apkyiia gopmary A4;
- moOyayBaTH €JIEKTPUYHY TMPUHIMIIOBY CXEMYy BIAMOBIIHO 10 BapiaHTa
3aBmanHs (Tabn. 13.2).

[TinroTyBaTu 3BIT MpO BUKOHAHHA JabOpaTOpHOI pOOOTH, KUK MOBUHEH
BKJIIOYATH:

- TeMy 1 MEeTy JJabopaTopHOi poOOTH;

- OIKC 3aBJIAaHHS 3 TOYaTKOBUMH YMOBAMH 1 TaHUMU;

— KpECJICHHS BIJIMOBIAHO JI0 3aBJIaHHSI.

Tabmuis 13.2
BapianTu 3aBnanus
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[Tponorxenus tadmn. 13.2
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[Tponorxenus tadmn. 13.2
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3akiguenus tadiua. 13.2

£

95

KoHTposbHi nMTAHHSA

1. SIxi kOMaHu HA3UBAKOTHCS Mpo3opuMu? HaeaiTe npukiaam.

2. Ha3BiTh BIiIMIHHOCTI TTapamMeTpiB KoMaHau ,,Bce” Ta ,,[ panuisr”.

3. [Mpunanun pobotu napamerpa komauan ZOOM , Macmrad”.

4. Sx xopuctyBaTucs napamerpom komanan ZOOM ,, JIlunamuka’.

5. Haseith cmocobu moOymoBu ayru. [loOyayiite reomerpuuny ¢irypy
(BIZTIOBITHO 3aBJIaHHIO BUKJIA/1a4a).

6. Ha3zBiTh mapamerpu komanmau ,,Rectang (I[Ipsmoyronbuuk)”. Bukonaite
MpaKTUYHE 3aBJIaHHS BUKJIaa4a.

7. MeTtonu moOy10BY MPaBUIIBHUX OAraTOKyTHUKIB.

8. BigMiHHICTE MONUIIHIT Bl 3BUYAHOI JITHII.

9. VkaxiTh mopsiiok BUKOpUCTaHHS kKoMaHa ,,Move (Ilepemectuts)”, ,,Copy
(Komuposartsb)”.

10. ITosacHiTs TOHATTS "0a30Ba TOUKa'.

11. TTosicHITh 3aCTOCYBaHHS KOMaHU ,,Array (MaccuB)”.

12. SlkuM 4YHMHOM BH3HAYAIOTHCS MEXKEBI KpPOMKH I KomaHna ,.Extend
(Y nmuauts)”, ,, Trim (O6pe3ats)”?

13. TosicHITh 3aCTOCYBaHHS KOMaHIH ,,Stretch (PacTsnyTh)”.

14. SIlxumu moBUHHI OyTH MacIITaOHI KOe(ilieHTH KOMaHIu ,,MacmTad” s
30JIBIIIEHHS 1 3MEHIIICHHS 00'eKTa?
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13.3. Podora 3 6,10KaMu

MeTta 1abopaTopHoi podoTH

BuBuntn moxmuBocTi cuctemun AutoCAD miomo cTBOopeHHs OJOKIB 1 3 ix
JIOTIOMOTOI0 CKJIaJHUX KPECIICHb.

Opranizanis BUKOHaHHSA J1200paTOPHOI podOTH

Jlyis BUKOHAHHS Tab0paTopHOi poOOTH HEOOXiTHO BUBYUTH, BUKOPUCTOBYIOUN
PEKOMEHIOBaHy JIITepaTypy, KOHCHEKT JICKIIM 1 METOAWYHI peKoMeHJallli, Taki
TUTaHHS:

— noHATTA "0JI0K", IepeBaru 0JI0KiB;

— KOMaHJH1 CTBOPEHHS OJIOKY;

— MPOLIEC BCTABKH OJIOKY.

Jlani Tpeba BUKOHATH TaKl i

- CTBOpUTHU 00JacTh NOOYA0BH KpeciieHHs (popmaTy A4;

- HAKPECJIUTU KYTOBUM IITaMII 1 paMKy Juisl apkyina ¢popmaty A4;

- KyTOBHM IITaMIT IEPETBOPUTH HA OJIOK 1 BCTAaBUTH Y (aiil KPECICHHS.

CrBoputn Habip OJIOKIB BIAMOBIIHO JI0 3aBAaHHA, HaBeJeHOro B Tabm. 13.3,y
AK1W TTOTAaHUM TTEPETiK MIKPOCXEM, 1110 HEOOX1THO HAKPECIUTH.

[ligroryBaT 3BIT 3 BHKOHAHHS J1a0OpAaTOpHOi pOOOTH, SKUH MOBUHEH
BKJTFOYATH:

- TEMYy 1 MEeTy J1abopaTopHOi poOOTH;

- OIKC 3aBJAaHHS 3 TOYaTKOBUMH YMOBAaMH 1 TAaHUMU;

— KpeCJIeHHS BIMOBITHO /10 3aBJaHHS.

Tabmmis 13.3
Bapiantu 3aBgaHHs 13 CTBOPEHHS OJIOKIB 1 CKJIATHUX KPECICHb

Ne [lepenik HOMEpIB MiKpOCXEM Ne [lepenik HOMEPIB MIKpOCXEM
Bap. BapiaHTa Bap. BapiaHTa

1 1,4,7,11,12, 13, 14, 15 11 2,6,8,11, 12,13, 14,15

2 3,5,8,11,12,13, 14,15 12 4,5,10, 11,12, 13, 14, 15

3 4,5,10, 11,12, 13, 14, 15 13 4,6,8,11, 12,13, 14, 15

4 1,5,9, 11, 12, 13, 14,15 14 1,5, 10,11, 12, 13, 14, 15

5 2,6,7,9,11, 12,13, 14, 15 15 3,6,9,11, 12,13, 14, 15

6 3,95,10,11, 12, 13, 14, 15 16 3,5,7,11,12,13, 14, 15

7 4,6,9,11, 12,13, 14, 15 17 4,5,7,11,12, 13, 14, 15

8 2,5,8,11, 12,13, 14, 15 18 1,5,7,11,12,13, 14, 15

9 4,5,7,11,12,13, 14,15 19 2,6,8,11, 12,13, 14,15

10 1,5,7,11,12, 13, 14,15 20 3,6.10, 11,12, 13, 14, 15
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VY tabin. 13.3 HOMepHu MIKpOCXeM MarOTh TaKe 3HAYEHHS:

1. Mikpocxema mikporporiecopa MK 51 3 riokomiBkoro.

2. Mikpocxema Mikpomnpoiiecopa PIC XX 3 110KOJIIBKOIO.

3. Mikpocxema mikpornporiecopa Cygnal CO851F007 3 110KkoTiBKOIO.
4, Mikpocxema CAN kontposaepa MCP2510 3 11oko:11BKO¥O.

5. Mikpocxema RS-485 3 110k0:11BKOIO.

6. Mikpocxema CAN Tpancuepa MAX3053 3 110K0J1BKOIO.

7. Mikpocxema AIIII 3 110K0J11BKOIO.

8. Mikpocxema I{AII 3 110K011BKOIO.

9. Mikpocxema myibTuriekcopa AMUX DG506A 3 110KOJTIBKOIO.
10. Mikpocxema CAN tpancuBepa MAX3053 3 IOKOJIBKOIO.

11. Mikpocxema ornepariitHoro nocmiroBada K1401 V/I2 3 110KOJ1BKOIO.
12. PamioeneMeHT pe3ucTop.

13. PamioenmeMeHT TpaH3UCTOP.

14. PanioeneMeHT KOHAEHCATOP.

15. PamioeneMeHT KBapIiOBU reHepaTop.

KoHTpo/1bHI MUTAHHS

1. MosicHITh TOHATTA "0JIOK".

2. Ha3BiTh KOMaHIM CTBOPEHHS OJIOKA Ta X BIAMIHHOCTI.

3. SIxe mpu3HaueHHs 0a30BOT TOYKM BCTaBKU OJI0Ka?

4. Ha3BiTh NpU3HAUYECHHS MEPEMHUKAYIB PO3ALTY ,,O0BEKTHI J11aJIOTOBOTO
BikHa KoMaHu ,,Co31aTh OJIOK”.

5. Slke mpusHaueHHs nouiB ,,Onucanue” 1 ,,Equauiiel 6710ka” 11amoroBoro
BikHa KomaHu ,,Co31aTh OJIOK™?

6. Ha3BiTh mpu3HaueHHs pO3/LTiB /11aJJOTOBOTO BiKHA KOMaH/H ,,BcTaBka
61oka”.

7. Slxe po3IIUpPEeHHS MatOTh OJIOKH, CTBOPEHI KOMaH/IO0 ,,3aMMKch OJI0Ka Ha
TCK”?

8. [le 30epiraroThcs 6JI0KH, IO CTBOPEH1 KOMAHJIOI0 ,,3aIMMCh 0JI0Ka HAa TUCK™?

9. Hasgitb criocoOu BU3HaYeHHS 06a30BO1 TOYKM BCTABKHU OJIOKA.

10. SIxke mnpu3HayeHHA TMepeMukadiB ,,biok”, ,,BcraBuTh pUCYHOK” 1
,,OOBEKTHI” po3/1LTy ,, ICTOUHUKH JaHHBIX  11aJJOTOBOTO BIKHA KOMAHIH ,,3aIHCh
0JI0Ka Ha qUCK’’?

11. Sxi a1i MOYKHA BUKOHATH 3a JIOTIOMOTOF0 peaKkTopa 0JI0KiB?

12. o Take nuHaMi4H1 OJIOKHU?
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13.4. PoGora 3 TeKCTOM

MeTta 1abopaTopHoi podoTH

BuBuntu moxxnuBocTi cuctremu AUtOCAD 3 HanmoBHEHHS KPECIIEHHS TEKCTOBOIO
iHpopMmartiero 1 ctBoputu HoKymMeHT «Crnernudikamis» ado «BigoMicTe» MarepialiB
IIPOEKTY.

Opranizaniss BUKOHAHHS J1200paTOPHOI podoTH

Jl5is BUKOHAHHS 1a00paToOpHOi poOOTH HEOOX1JHO BUBUUTH, BUKOPUCTOBYIOUU
PEKOMEHIOBaHY JIITepaTypy, KOHCIEKT JIeKI[iH 1 METOAMYHI pPEeKOMEHHaIlii, Takxi
MUTaHHS:

— MOHATTS "05I0K", IepeBaru OJI0KIB;

— xomanza «Dtext (JItekct)” (oqHOpsAKOBUH TEKCT) 1 11 MapaMeTpu;

— CTBOpEHHS a03a1ly KoMaH 1010 MTekcT (6araTopsiIKOBUMA TEKCT);

— creranbal cumBosi B AUtOCAD;

— CTBOPEHHS CTUJIIO TEKCTY;

— KOMaH]I1 peJaryBaHHs TEKCTY.

Jani Tpeba BUKOHATH TaKl Jii:

- CcTBOpUTHU 00JacTh NOOYAOBH KpeciieHHs popmaTy A4;

- HaKpecIUTH KyTOBMM IITaMn 1 pamMKy s apkyma Qopmary A4 Ta
3aIMIOBHUTH IITAMIT TEKCTOM;

- CTBOpUTH crerudikailito abo BIJOMICTh MaTepialiB MPOEKTY BIAMOBIIHO J0
BapiaHTa 3aBaaHHs (1uB. Ta0. 13.4); npukiag BAKOHAHHS JoKyMeHTa «Crierugikariis
HaBeJieHU# y nonatky I, mokymenTa «BigomicTs MaTepialiiB MPOEKTY» — B 1oaaTKy /.

[ligroryBaTi 3BIT 3 BHUKOHAHHS J1a0OpAaTOpHOi pPOOOTH, SKUH TMOBUHEH
BKJIFOYATH:

- TeMYy 1 MEeTy J1abopaTopHOi poOOTH;

- OIKC 3aBJAaHHS 3 TOYaTKOBUMHU YMOBAaMH 1 JAHUMU;

— KpeCJIeHHS BIIMOBIHO /10 3aBJaHHS.

Tabmmg 13.4
Bapiaatu 3aBmpanHs cnenmdikarii
No Bap. 3aBIaHHS
1. Creuudikaiiisi €JIeMEHTIB IPYKOBAHOT TIATH

Pesucropu: R1-R2 — CI13-38B+5 % (2 wir.); R3 — MJIT-0,125+5 %
(4 mT.); R4, R12 — CII3-38B+5 % (2 mT.); RS, R6, R7 — MJIT-0,125-
21043 % (1 wr.); R8, R9, R10 — MJIT-0,125-470Q+5 % (7 wt.); R11,
R14 — CII3-248+5 % (3 mrT.).

Pozerka: X2 — PIT10-30 «3» 6p0.340. 025 TY (20 mrT.); X3-X22 —
PIITT8-48 TY25.02.031991-76 (12 mr.); X24 — IIIP20IT4EI'8 6po.364.
028 TV (5 mt.).

Buka X23 — PI110-30 «JIIT» 6p0.364. 025 TV (5 mr.)
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[TpomoBxenus tadm. 13.4

No Bap. 3aB/iaHHS

2. Crenuikariist eeMeHTIB IPYyKOBAHOI IIaTH

Konpencaropu: C1-C8 — KM-55-H90-0,47 uF +20 % (8 mr.); C9-
C10 — KM-55-H30-6,8 uF £20 % (2 mr.).

Mikpocxemu: D1-D2 — K131JIH1 bx0.348246 TV (2 mr.); D3 —
K431JIH2 bx0.618246 TV (1 mt.); D4-D8 — K131KB21 bx0.341846 TY
(6 mt.); D9-D10 — K135MA1 bx0.345526 TV (2 mr.); D11 — K131AP4
bx0.428246 TY (1 mrt.).

Pesuctopu: R1-R8 — MJIT-0,125-470 Q +5 % (8 mt.); R7 — MJIT-
0,125£5 % (1 mt.); R9, R12 — CI13-38B£5 % (2 mT.); R10, R11 — MJIT-
0,125-21Q43 % (2 mr.); R12— MJIT-0,125-24 Q 5 % (1 wit.); R13, R14
— CII3-248+5 % (2 wT.)

3. Creundikaiiisi €JIEeMEHTIB IPYKOBAHOT IUIATH

Cra6imizarop Hanpyru: Al — CM-12 153.233.032 (1 mT.); A2 — CM-
10 143.233.030 (1mr.); A3 — CM-16 1£3.233.060 (1 mwr.); A4 — CM-13
1513.233.033 (lmrt.); AS — CM-11 143.233.031 (1 mwr.); A6, A7 — CM-
18 1513.233.038 (2 mT.).

Bunka: X1 — PIT10-30JIIT 6p0.364.025.TY (4 mr.); X12 — PII10-
28JII1 6p0.364.025. TV (1 wmT.).

Pozerka: X2 — PI110-30"6" 6p0.364.025. TV (1 wr.); X3-X9 — PII10-
25"3" 6p0.364.028.TY (7 mr.); X10-X11 — PIT10-IIP20ITE4I'8
0p0.364.028. TV (2 mr.)

4, Crnenudikarris €JIEMEHTIB JIPYKOBAHO1 J1aTh

Konnencatopu: C1-C23 — KM-56-H90-0,047uF+18 % 0x0.460.043
TV (23 wr.); C24-C29 — K53-14-10V-6,8 pF £20 % 0x%0.464.139 TY
(5 mT.).

Mikpocxemu: D1-D2 — K589 AII26 bx0.348.319-06TVY (2 mit.).

D3 — K589 HP12 bx0.348.319-TV4 (1 mrt.); D4-D8 — K151 AHI
bx0.348.006-13TVY (6 mT.); D9-D10 — KP559 WUII2 bx0.348.329 TVY
(2 wt.); D11 — K131 JIA6 bx0.348.006. TY1 (1 mmt.).

Kononka: 116.673.062-02.

Pesucrop: R12— MJIT-0,125-1 Q £10 % (1 urt.)

5. Cneuudikaiisi e€JIeMEeHTIB JIPyKOBaHOI IUIaTH
Pesonatop: 1I'-14I'P-10000x H4-M3 I'OCT 6303-67 (1 mur.).
Konpgencaropu: Cl1 — KM-56-M1500-5600pE+10 %  0%0.460.043

TY (1 mrt.); C2-C9 — KM-56-M90-0,047uF +20 % 0x0.464.139 TV (7

mt.); C10-C16 — K53-14-10V-6,8 uF £20 % 0%0.464.139 TV (7 wr.).
Mikpocxemu: D1-D2 — K131JIH1 bx0.348.248 6TY (2 mrt.); D3 —

K155ME6 bx0.348.006 TY10 (1 mrt.); D4-D8 — K131TB1 bx0.348.068

TY (6 mrT.); D9-D10 — K131TM2 bx0.348.246 TY (2 mr.); D11 — K131

JIA6 5x0.348.006. TY1 (1 mwr.)
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[TpomoBxenus tadm. 13.4

No Bap.

3aBmaHHg

Pesucropu: R1- R4— MJIT-0,125-470 Q £5 % (4 mir.); R5- R8—
MJIT-0,125-2 Q +5 % (4 wt.); R9- R14— MJIT-0,125-9 Q +5 % (5 wrT.);
R14 MJIT-0,125-1 Q +10 % (1 mr.)

Crenuikaiiist eeMeHTIB IPYKOBAHOI IIaTH

Konpencaropu: C1 — KM-59-M500-5600pE£10 % 03%0.460.043 TY
(1 mr.); C2-C4 — KM-59-110-0,047pF 20 % 0x%0.004.043 TV (3 wit.).

Mikpocxemu: D1-D2 — K131JIH1 bx0.348.248 6TY (2 mr.); D3 —
K155ME6 bx0.348.006 TY10 (1 mrT.); D4-D8 — K131TB1 bx0.348.068
TV (6 mr.).

Pesuctopu: R1- R4— MIJIT-0,125-470 Q £5 % (4 mrt.); R5- R8-
MJIT-0,125-2 Q +5 % (4 mwir.); R9- R14— MJIT-0,125-9 Q +5 % (5 mr.);
R14 MJIT-0,125-1 Q +10 % (1 mr.)

Crneundikars €JIEMEHTIB JIPYKOBAHO1 IJ1aTH

Konnencaropu: C1-C23 — KM-56-H90-0,047uF+18 % 05x0.460.043
TV (23 mt.); C24-C29 —K53-14-10V-6,8 pF +20 % 0x%0.464.139 TY
(5 mIt.).

Mikpocxemu: D1-D2 — K589 ATII26 bx0.348.319-06TY (2 mrt.); D3 —
K589 HPI12 bx0.348.319-TY4 (1 mr.); D4-D8 - K151 AHI
bx0.348.006-13TV (6 wmrt.); D9-D10 — KP559 UII2 bx0.348.329 TV (2
mt.); D11 — K131 JIA6 bx0.348.006. TY1 (1 mit.).

Konoaxka: 150.673.062-02.

Pesuctop: R12— MJIT-0,125-1 Q £10 % (1 mir.)

Creundikaliisi €JIEeMEHTIB IPyKOBAHOT TUIATH

Pesucropu: R1-R2 — CII3-38B+£5 % (2 mt.); R3 — MJIT-0,125+5 %
(4 mT.); R4, R12 — CII3-38B+5 % (2 mT.); RS, R6, R7 — MJIT-0,125-
21043 % (1 wr.); R8, R9, R10 — MJIT-0,125-470Q+5 % (7 mwt.); R11,
R14 — CII13-24B+5 % (3 mT.).

Pozerka: X2 — PII10-30 «3» 0po0.340. 025 TY (20 wrT.); X3-X22 —
PIITI8-48 TY25.02.031991-76 (12 wrt.); X24 — LIP20IT4EI'8 6po.364.
028 TY (5 mT.).

Bunka X23 — PIT10-30 «JIIT» 6p0.364. 025 TV (5 mr.).

Crenudikarisi CKIaIaIbHOTO KPECIESHHS
Hoxymenrartisi: A4 — 11TY71-35-800.00.00 Cb — cknananbHe
KpecneHHs; ckiaganbHi oqunuil: A3 — [ITY71-35-600.01.00-02 —
kopnyc; A3 — IV 71-35-600.01.00-03 — xopmyc; A3 — LITY7U-35-
600.02.00 — nBepusTa; aetani — CT24.002.39 — Bick; cTaHAapTHI BUPOOHU:
raiika M6-6H.66 016 T'OCT 92-0742-72; xomiuiektn — Y 71-35-
400.00.00 3UIT — xOMIUIEKT 3alMacHUX YaCTUH

10.

Crenudikarisi CKIaIaIbHOTO KPECISHHS
HoxymenTartisi: A3 — AI'bB.b86910.321.Ch — cknamanbhe
kpecnenHs; A4 — AI'bB.b86910.321.1'Y — rabaputHe KpecleHHSs;
A4 — AT'BB.B86910.321.IE — iHCTpyKIIis 3 €KCILTyaTallii;
ckiananbHi ogunuii: A4 — AI'bB.b85285.129 — kopoOka BHUBO/IIB
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3akinuenus tadi. 13.4

No Bap. 3aB/iaHHS
Herani: A3 — AT'bB.b88283.128 — kpumika nigmunauka; A3 —
AI'bB.b88284.120 — kpumika migmmmanka; A3 — AI'bB.b88285.121 —
KPHIITKA T ITUITHUKA.
Crangaptai Bupobu: 6ontn M10x80 I'OCT 7798-70; Gontu
M12x70 TOCT 7798-70; maii6a 30.04.019 TOCT 11371-19; xinbue H1-
80x70-1 I'OCT 98.32-77; xinbire H1-35x28 'OCT 9832-77
11. Crnenudikairis CKIagaIbHOTO KPECISCHHS
Hoxymenrartis: Al — AT-230.07.07.12.00.Cb — cknagoBe KpecaeHHs.
Heram: A4 — AT-230.07.07.12.01 — cTakan;
A4 — AT-230.07.07.12.02 — xopmyc;
A4 — AT-230.07.07.12.03 — npyxuHa;
A4 — AT-230.07.07.12.04 — npyxxuna; A4 — AT-230.07.07.12.05 —
ckoba; A4 — AT-230.07.07.12.06 — nop1iieHs.
Crannapthi BupoOu: raitka M30.5 TTOCT 5915-70; mrait6a 30.04.019
I'OCT 11371-19; xinmene H1-80x70-1 TTOCT 98.32-77; kuibiie H1-35x28
I'OCT 9832-77
12. Crnenudikaiiisi €JIeMEHTIB
[Tpuctpiit BMukanusa 1Y3.220.000 (1 mr.); myckauy [IME-211
YXJI4b(110-23+2p) (3 mt.); Tpanchopmarop cwitosuii 1Y4.703.004
(1 wr.); Tpanchopmarop cunouit 1Y4.703.003 (1 mr.); TpancdopmaTtop
cutoBuii 1Y4.703.005 (1 mt.); Buka mproll4em8H 6po.364.028.TY
(1 mT.); po3etka mproll4em8H 6p0.364.028.TY (1 mrT.); po3eTka
mprolI8OH 6po0.364.028.TY (1 mr.); po3erka mprol[4MH
0p0.364.028.TY (3 mrT.); po3erka PI110-22"3" 6p0.364.025.TY (6 wmt.);
posetka PI110-12"6" 6p0.364.025.TY (4 mir.)
13. BigoMicTb MatepiaiiB IpOEKTy
Al — 143.082.471-46 — cy66moxk SB-473 cxema eleKTpHYHA
npunnunoBa; A2 — 153.082.475-46 — cy66mox SB-475 cxema
enekTpuuHa mpuHIMnoBa; A3 — 153.082.473-46 — cy606mox SB-471
cxema enexkTpudHa npuHiunoBa; A4 — 153.082.474-46 — cy66mox SB-
474 cxema enexktpuuHa npuHiunoBa; AS — 153.082.475-46 — cy066s10k
SB-475 cxema enekTpuyHa TPUHITUIIOBA
14, BigoMmicTh MatepiaiiB MPOEKTy

A4 —J111.02070743.05.113 — ITosicHrOBaIbHA 3aMTUCKA,;

A1 - JI11.02070743.05.TJI — TexHoJOT1YHUIN apKYIII;
A1-]111.02070743.05.C1 — Cxema (pyHKIIIOHATBHOI CTPYKTYPH;
Al — JI11.02070743.05.C3 — CxeMa aBTOMAaTH3aIlli;

Al —II1.02070743.05.CA — Cxema anroputMy KEpyBaHHS;
A1—111.02070743.05.C2 — Cxema po3TainryBaHHs 00JaHAHHS
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KoHTpo/ibHI nUTAHHSA

1. Ha3BiTh BiIMIHHOCTI OJTHO- 1 6araToOpsAKOBOTO TEKCTIB.

2. Ha3BiTh nmapameTpu komauu ,,Dtext (JItekct)”.

3. SlkuM YHHOM OpraHi3oBYEThCA ab3aml Mpu poOOTI 3 KOMaHIoKo ,,Dtext
(Hrexct)”?

4, flkuM YMHOM BHW3HAYA€ThCS 00JIACTH PO3MIIICHHS ab3aiy TeKCTy,
CTBOPIOBAHOT'0 KOMaH 1010 ,,Mtext (MTtekct)”?

5. SIki mapaMeTpu TEKCTy MO’KHA 3a/laTH B J1aJIOTOBOMY BiKHI pelaryBaHHS
0araTopsiIKOBOTO TEKCTY?

6. SIkuM YMHOM Y TEKCT KPECJICHHS BBOAATHCS CIEialIbHI CUMBOJIN?

7. IosicHITTB 3acTOCYBaHHS KOMaH ! ,,CTHIIh TEKCTa” Ta i1 mapameTpu.

8. SIkuM YMHOM MO>KHA BUKJIMKATH KOMaH/y ,,CBOMCTBA” Ta 110 MOYKHA 3pOOUTH 3
11 TOITOMOTOI0?

13.5. BukoHaHHSI KpecJeHHs CKJIATHOI 1eTaJli 3 ITPUXOBKOI0

Meta s1adbopaTopHoi podoTH

BuBunt MmoxnuBocti, HagaHi mnporpamoro AUIOCAD, nns cTBOpeHHS
KPECJICHHSI CKJIQJIHOTO TpadiyHOro 00'€KTa 13 3a3HAYEHHSM MOro MEpeTUHIB 1
PO3MIpIB.

Opranizanis BUKOHAHHA J1a00paTOpPHOI pod0OTH

JI1st BUKOHaHHS J1aDOpaTOPHOi POOOTH HEOOXITHO BUBYMTH, BUKOPHUCTOBYIOUU
PEKOMEHIOBaHy JIITEpaTypy, KOHCHEKT JICKIIM 1 METOJWYHI peKOMEeHJallli, Taki
MUTAHHS:

- TIaHeJl IHCTPYMEHTIB ,,O0bEeKTHAS MPUBSZKA™;

- mapaMeTpu 00'€KTHOI IPUB'A3KY;

- MOHATTS "map" KPecIeHHs 1 HOTO MPU3HAYCHHS;

- KOMaHJ1 HAHECEHHs PO3MIpIB;

- MOJKJIMBOCTI J11aJIOrOBOro BikHA ,,JIITpuX0OBKa U rpajiueHt”;

- MO>KJIMBOCTI J1aJI0rOBOTO BiKHA ,,J[McmeTdep CBOMCTB CIIOEB™.

Jani Tpeba BUKOHATH TaKl Jii:

- CTBOpUTHU 00JacTh NOOYAOBH KpeciieHHs (popmaty A4;

- CTBOPUTH KyTOBHUH IITaMI 1 paMKy Ha apkyiii popmaty A4;

- 3pOOUTH KPECIICHHS ACTalli 3 PO3TallyBaHHSM OCHOBHMX, JOTIOMDKHHX 1
PO3MIpPHUX JIHIN y pi3HUX HOro mIiapax BIAMOBIIHO 70 BapiaHTa 3aBlIaHHS (IUB.
tabi. 13.5).

[linroryBaT 3BIT 3 BHKOHAHHS Ja0OpaTOpHOI pPOOOTH, SKUH TOBUHEH
BKJTFOYATH:

- TEMY 1 METy J1abopaTopHOi poOOTH;

- OIKC 3aBJaHHS 3 TOYaTKOBUMH YMOBAaMH 1 JAHUMU;

— KpeCJICHHS BIMOBITHO /IO 3aBJaHHS.
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KoHTpoJibHi nUTaHHS

1. IMosicHiTh MOHATTS "THAp".

2. ITosicHITh TOHATTA "HYJIBOBUH 11ApP".

3. CKUIbKHY IIapiB MOXKE MICTUTH KOXKHE KPECICHHS?

4. SIxuM YMHOM 31HCHIOETHCS KEPYBAHHS BUAUMICTIO 1Iapy?

5. Illo o3nauvae "map 610KOBaHUMN"?

6. kM YMHOM MPU3HAYAIOTHCS BIACTUBOCTI JIIHIHN 11apy?

7. Sxi TIu po3MipiB 3aCTOCOBYIOThCS B cuctemi AUtOCAD?

8. SIKkMM YMHOM HAHOCATHCS MMO3HAYEHHS KYTiB, KyTOBOI'O PO3MIpY JIyTH,
JiaMeTpa, pagiaabHi po3MipH, OChOBI JIHII?

9. Ha3BiTh BIIMIHHOCTI METO1B BUOOPY KOHTYPIB IITPUXYBAHHS.

10. ki mapameTpu MITPUXYBaHHS BU3HAYAIOTHCS 3a JOMOMOIOIO BKJIAJKU
,,OCTpPOBKHU” 11a710TOBOTO BikHAa KoMaHu ,,J1ITpuxoBKa u rpagueHt’?

11. Sx1 aii 703BOJIsSIE BUKOHATH KHOMKA ,,BOCCTaHOBUTH KOHTYP” J1aJI0TOBOTO
BikHa ,,JlITpuxoBKa U rpaareHT”?

12. Tlpu3HadeHHS BKJIQJKU IaJIOTOBOTO BikHAa KomaHp ,lllTpuxoBka wu
rpaauent’ 1 ,,Habop KoHTypoB”?

13.6. Po00Ta 3 KOHCTPYKTOPCHKOIO IOKYMEHTALI€I0
MeTta 1a00paTopHoi podoTH
CTBOpEHHS TAKETy KPECICHb aBTOMAaTU30BaHOI CUCTEMH KEPYBaHHS

Opramnizaniss BUKOHaHHSA J1a00paTOPHOI podOTH

Jly1st BUKOHAHHS J1a0OpaTOpHOi POOOTH HEOOX1IHO BUBYUTH, BUKOPUCTOBYIOUH
PEKOMEHIOBaHy JIITEpaTypy, KOHCHEKT JICKIIM 1 METOJWYHI peKoMeHJallli, Taki
MTATAHHS:

- €JIMHA CUCTEMa KOHCTPYKTOPCHKOI JOKYMEHTAII;

- oopmieHHs rpadiuHOi YaCTHUHU;

- OCHOBHI ITpaBUJIa BUKOHAHHS CXEM.

Jani Tpeba BUKOHATH TaKl i

- CcTBOpUTHU 00JacTh NOOYA0BH KpeciieHHs popmaty Al;

- po3mexyBatu popmat Al Ha yotupu popmatu A3;

- Ha KO)KHOMY 3 (popmatiB A3 3poOUTH paMKy 1 KyTOBUH IITaMII;

- KOPUCTYIOUMCh HaJJOAHUMU 3HAHHSIMU 3 BUKOpUCTaHHA nporpamu AutoCAD,
BUKOHATH TaKi KPECJICHHS AJI1 aBTOMAaTH30BaHOT CUCTEMHU KEpyBaHHS BiJMOBIIHO 10
3aBAaHHs Bukiagada i 3rigao 3 'OCTamu 1 JICTY:

1) CTpyKTypHa CIEKTPUYHA CXEMa;

2) cxema GYHKIIOHATBHOT CTPYKTYPH;
3) cxema aBTOMaTH3allii;

4) TNPHUHIIMIIOBA CXEMa.
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[TigroTyBat 3BIT 3 BHUKOHAHHA JIaOOpaTOpHOI pOOOTH, SIKUH TOBHUHEH
BKJIFOYATH:

- Temy 1 MeTy J1abopaTopHOi POoOOTH;

- OMMC 3aBJAaHHA 3 TOYaTKOBUMHU YMOBAMH 1 IaHUMH;

— KPECJICHHS BIATOBIAHO 10 3aBIaHHS.

KoHTpoJbHi nuTanHs

1. [lo take ECK?

2. SIKi € BUM KOHCTPYKTOPCHKOI JIOKYMEHTAITi?

3. SIki OCHOBHI MpaBUa BUKOHAHHA CXeM?

4. SIxi € cxemu 3a MpU3HAYEHHSIM?

5. Sk mo3HAaYarTHCS CXEMHU PI3HOTO TPU3HAYEHHS?

6. Ha3BiTh BUMOrH 10 oopMieHHs rpadiuHO YaCTHHH.
7. SIki € mo3HAYEHHS CXEM PI3HUX BU/IIB?

8. Lo Bu3Havae CTpyKTypHa €JIEKTpUYHA cxema?

9. Illo Bu3Havae (pyHKITIOHAIbEHA CXEMa aBTOMATH3aITii?
10. I1lo Take mMpUHIIUTIOBA €JIEKTPUYHA cXeMa?

11. IIlo Bu3Hauae cxeMa 3'€JHAHL?

12. IIlo Take cxema IigKIIOUCHHS?

13.7 Po6GoTa 3 NporpaMHoOI0 J0KyMEHTAIli€10

Meta s1adbopaTopHoi podoTHn

O3HalloMHUTHCS 13 CTBOPEHHSIM CXEM aJTOPUTMIB CHCTEM, 3aCTOCOBYIOUU
6soxku AUtoCAD 3 HamanHsM M aTpuOyTiB.

Opramnizaniss BUKOHaHHS J1a00paTOPHOI podOTH

Jly1st BUKOHAHHS JIaOOpaTOPHOI POOOTH HEOOXITHO BUBYUTH, BUKOPUCTOBYIOUHU
PEKOMEHIOBaHy JIITEpaTypy, KOHCHEKT JICKIIM 1 METOJWYHI peKOoMeHJallli, Taki
MTATAHHS:

- €JIMHAa CUCTEMa MPOrPaMHOi JOKYMEHTAllIT;

- OCHOBHI ITpaBUJIa BUKOHAHHS CXEM aJITOPUTMIB CUCTEM;

- TIOHSTTS «OJIOKY;

- TIOHSITTS «aTPUOYT»;
CTBOPEHHSI aTpuOyTa;
penaryBaHHsI BU3HAU€HHS aTpUOYTIB;
penaryBaHHs 3HAUEHHS aTpUOYTIB.

Jlam Tpeba BUKOHATH TaKi Jii:
- CcTBOpUTH 00JacTh OOYIOBH KpeciieHHs (popmaty A4;
- HaKpeCIUTH KYyTOBHM INTaMI 1 pamMKy s apkyma ¢opmary A4 Ta
3aIMIOBHUTH IITAMIT TEKCTOM.
[ToOynyBaTH cXeMmy ajiropuTMy IMporpamMu (CMMBOJIM CXEMH NPOTpaMH TOBHWHHI

OyTH BUKOHaHI1 y BHUIJIsAA1 OJIOKIB 3 aTpuOyTaMu) BIAMOBIAHO JO BapiaHTa 3aBAaHHS
(nuB. Tabm1. 13.6).
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[TigroTyBat 3BIT 3 BHUKOHAHHA JIaOOpaTOpHOI pOOOTH, SIKUH TOBHUHEH
BKJIFOYATH:

- Temy 1 MeTy J1abopaTopHOi POoOOTH;

- OMMC 3aBJAaHHA 3 TOYaTKOBUMHU YMOBAMH 1 IaHUMH;

— KPECJICHHS BIATOBIAHO 10 3aBIaHHS.

KoHTposbHi nUuTAHHA
1. [lo take €CITJ?
2. SIki € BUIY IPOTPaMHOI TOKYMEHTAIi?
3. SIki OCHOBHI MpaBUa BUKOHAHHA CXeM?
4. SIxi € cxemu 3a MpU3HAYEHHSIM?
5. lllo Bu3Hauae cxema mporpamu?
6. Lo Bu3Hauae cxema pobOTH CUCTEMU?
7. SIxi cCMMBOJIM 3aCTOCOBYIOTHCSI Y CXEMI1 ITporpamu?
8. st yoro mpuzHaueH1 aTpuOyTH?
9. fxi KOMaH/IM BUKOPUCTAIOTHCS I POOOTH 3 aTpuOyTamMu?

10. ki mani MoTpiOHO 3a3HAYATH MTPU CTBOPEHHI aTpuOyTa?

11. Ilpu3HayeHHs mapameTpiB 3 PO3ALLY ,,PeXuM™ A1a10roBOro BikHa KOMaHIH
ATTDEF?

12. Tlpu3znaueHHsT mapaMeTpiB aTpuOyTa po3auty ,,ATpuOyT” M1aJoroBOTO
BikHa Komaumu ATTDEF?

13. Ilpu3nayenHss mapameTpiB  arpuOyra posauly ,,[oduka BCTaBKUA™
masiorosoro BikHa komagau AT TDEF?

14. Slkoro KOMaH/I0I0 BUKJIMKAETHCS PelaryBaHHsI BU3HAYCHHS aTpuOyTa?

15. SIxumu crocobamMu MOKHA BHKJIUKATH J1aJOrOBE BIKHO peJaryBaHHS
3HAYEHHS aTpudyTa?

16. SIxi mapamerpu aTpuOyTa MOKHA BiJpeAaryBaTd 3a JOIIOMOTOIO
J11aJIoTOBOT0 BIKHA KOMaHH ,,Penaktop aTpudyToB O0ka”?

17. SIkuMm YMHOM MO>KHA 3B’s13aTH aTPUOYT 3 OJIOKOM?

18. SAxuii pexum aTpubyTa HEoOXiTHO BHOpaTH, MO0 HOr0 3HAYEHHS MOXHA
OyJ10 3MIHIOBATH MiJl YaC BCTABKHU OJIOKY B KPECIEHHS?
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Tab0muus 13.6

Bapiantu 3aBmaHHs 13 3acTOCYBaHHS OJIOKIB aTpUOyTIiB

Ne
Bap.

3aBaaHHsA

( IMouarok >
1

number

/=7

numbcr/

Hi

-

[/

2 3|
.an"ﬁ // Bcpc}c"b /
[ |

I : ;]
/KB / /W.., // e /

7 \« 8 9]
/ Jluncns // Ceprictb // Bepecenb /
- l I I

( Kineus )

0 [ 1| 12 |
/ XKoBreHb / / JIucronan / / I'pyaeHb /
- 1 | I
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[Iponomxenns Tabdiu. 13.6

No 3aBIaHHA
Bap.
2.
( [Tovatox )
number,
reverse=(
A
number
number<() ki
| number>
2147483647 ]
TaK ;
numb% tl
TaK
[OVeTse= reverse *10 feverse
reverse=
reverse+number%10
number=number/10 |
Kinels
FI—
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[TponosxenHs Tadmn. 13.6

Ne
Bap.

3aBmaHHg

C TMouarok ) @ol PrimeNumbers
(inta)

n=0, m=33
- JIiana3oH Yucen

A,

=n; 1<m; 1+

Rezult=
PrimeNumbers

(1)

Hi

Rezult=true

s ]

o C me )
NPOCTE YHCIIO

<

o)
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ITponossxenns Tabsa. 13.6

3aBa”HHg

( TIOYATOK )
P — IBOBHMIPHHH / \

MAcHR, 1=0; iI<row: i++
IrOW — PAIKH,
column — cToBIIIl
|
3aloBHIOEMO MoveElements
MAacHB P (P[i]. column,
IHAYCHHAMH move)

BHBOIHMO ‘
MacHB P Ha P[i][move]
eKpaH

|
BHBOOHMO
HOMED ;
OITYILIEHOTO
CTORBIILA 1MOT
I
d) BuBODHMO
MacHB P Ha

eKpaH

BuaanseMo MACHB
P

C Kinelts )
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[TponosxenHs Tadmn. 13.6

Ne 3aBaaHHsI
Bap.
5.
( Mouarok ) N )
CTYCHTa
|
Onncyemo
ms]:{l::tyl':y 1= HOMCP CTYACHTA
|
JanosHoemo ‘
CTPYKTYPHY SMiNHY
JAHHMK ;
|
OGepits a0 i
action
Baectit Hogi
action Al CTyacHTa:
NpIsBHILC,
FPVITY, OLIHKH
|
IMinuTH Aani -
. IMpoxosaarru?
2
Crmcox =
BUIMIHHHKIB C [Mobepuenna )
3
Cmmcox L3
JBOECYHHKIB
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ITponossxenns Tabsa. 13.6

3aBa”HHg

C CnHcox )
BIJIMIHHHKIB
1

counter — KUIBKICTH
oniHok 4 Ta 5
counter=0

I
’i=/0; i<KiIleiCT\b
CTYJACHTIB] 1++
|
’{O: j<KiJ’lej(%

J_
OLIIHOK; j++

TYAeH
Ma€ OLIHKY 4
ado 5

TaxK

counter =
counter + 1

TaxK

Busoamnmo
NpizBHILIE TA

YTy CTYJICHT

counter =0
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[TponosxenHs Tadmn. 13.6

Ne

Bap.

3aBaaHHsA

CCI‘IIICOK :aomunxin)
I

counter — KUILKICTE
OouliIHOK 2 1Ta 3
counter=0

I
ﬁ{o; i<xim,xic}

CTYACHTIB; 1++

e

31=0: j<KiIIbKiC§
OLIHOK; j++

TYICH
Mac€ OLIHKY 2
abo 3

TaK

counter +=1

e~ P i

Taxk

Busogammmo
Npi3BHILIC TA
IPYIY CTYJCHT

counter =0

|

Y : > <
C IToBepHecHHus )
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ITponossxenns Tabsa. 13.6

3aBa”HHg

/- N

=0: i<row; 1++

MoveElements
(P[i}. column,
move)

P[i][move]

Bupomimo
sacus P na

EKpaH

e || [P
e W N

Buaansemo macus P

=

MoveElements
(String,size.move)

/ i=size-2; \

1 >=move;
E .

String[i+1]=String]i]

N
(i)
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[TponosxenHs Tadmn. 13.6

Ne 3aBaaHHsA
Bap.
9.
< IMouaTox >
numl, num2,
numa3 — aiiicHi
YHCIIa

|

numl, num2,

num3
Tak H1
num/l=0
i 2 4
numl=numl num l=numl
| -
TakK Hi
num2=0 |
. — j‘i'
num2=num2- num2=num2
| - |
TakKk Hi
num3=0

|

num3=num3i-

num3=num3*

/numl. num2,

/ num3

I

< Kineus >
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3akinyeHHs Tadi. 13.6

No 3aBIaHHA
Bap.
10.
( [Nouatok ) < [Touarok >
=0, m=33 -
JianazoH uHcen
symbol
=n; I<m; i+r\
symbol
Rezult=
PrimeNumbers
(1)

i—
MpoCTE HHCIIO

-

<>

Hi

BepruxamHa
TIHIA 13
CHMBOIB

<

[opu3oHTabHa
THIA 13
CHMBOIB

< Kineun >
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HNEPEJIIK CKOPOYEHb

AKC — aBTOMATH3allis Ta KOMIT FOTEPHI CUCTEMH

APM — aBTOMAaTH30BaHe poOoUe MicIie

€CK — €IMHA CUCTEMAa KOHCTPYKTOPCHKOT TOKYMEHTAalii
€CIII — €JJMHA CUCTEeMa MPOrpaMHOI JOKYMEHTaIlii

HI'Y — HarmionasibHMiA TipHUYMIA YHIBEPCUTET

I[TIEOM — IIEpCOHAJIbHA EJIEKTPOHHO-00YUCIIIOBAaJIbHA MallINHA
IJIK — MPOTPaMOBAHUM JOTTYHUN KOHTPOJIEP

CAIIP — CUCTEMAa aBTOMAaTU30BaHOIO IIPOEKTYBAHHS

3DS — 3D Studio, ASC

AutoCAD — Auto Computer-aided design

CDR — ¢opmar BekTopHOro penakropa Corel Draw
DXB — Drawing Interchange Binary

DXF — Drawing Interchange Format

DWG — Drawing

JPEG — Joint Photographic Expert Group

GIF — Graphic Interchange Format

PNG — Portable Network Graphic

PCX — PC Paintbrush File Format

OEM — Original Equipment Manufacturer

CD-ROM - Compact Disc Read-Only Memory

TIFF — Tagged Image File Format

PSD — Photo Shop Document

PDS — Planetary data System Format

NASA — National Aeronautics and Space Administration
ODL — Obiject Description Language

CDR — Corel Draw (¢opmart (haiiniB BEKTOPHOTO PeIaKTOpa)
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Homatok A

Tabomursg A.1
Buxik komaug AutoCAD
Komanna Bun Bukimky ITopsinOK BUKOHAHHS
1 2 3
Expanne macmiradOyBanHus

,»,2Z00m [Tanens iHcTpyMeHTiB | Hactpoiika = 3ymmupoBaHue
(3ymmupoBanue)” | MeHro Bunx = 3ymmupoBanue

Komanna 3yMMHpOBaHHE

3miHa mapamMeTpiB IApPiB KPeCJICHHA

,,Layer (Croun)” | Ilanens iHcTpymenTiB | Ciion

Memro dopmar = Cron

Komanna Cion

IToGynoBa 00’€kTiB
,»Arc ([yra)” [Tanens iHcTpy™MeHTIB | PucoBanme —>/lyra (3 mapamerpom
TPH TOYKH)
Mento Pucosanue - /lyra (11 mapamerpis
KOMAaH]IH )

Komannma Hyra
,Rectang [Tanens iHcTpyMeHTIB | PucoBanue = [IpsiMOyroapHHK
(ITpsimoyroms- Menro PucoBanune = IIpsMoyronbHUK
HUK)” Komanna [IpsAMOyTroJBHUK
,Ellipse  Center | [lanens incTpymeHTiB | PucoBanue = Dmmric
(Ommumnc)” Mento PucoBanune = Durc

Komanna Dnuric
,Ellipse Arc | [TaHens iHCTpyMeHTIB | PucoBanne = DimunTrdeckas ayra
(OmmunTudeckast | MeHio Pucosanue 2> Dmurc 2 Jlyra
ayra)” Komanma Dmnmunc - Jyra
,Polygon [Tanens iHCTpYMeHTIB | PrcoBaHre = MHOTOYrojibHUK
(MHoroyroJb- Mento PucoBanne = MHOTrOyroJbHHUK
HUK)” Komanna MHOroyrossHuK
,,Pline [Tanens inctpymenTiB | Pucoanue =2 Ilonumuaus/IInuHust
(IMommnmuuus/ Memto Pucosanue = INomumuaust/IInuaus
[Tnuuust)” Komanna Momumunus/IInuaus

PenaryBanns kpecieHb

,Move [Tanens iHcTpyMeHTIB | PenaktupoBanue = [lepenectu
(ITepenectn)” Menro PenaxtupoBanue = Ilepenectn

Komanna [Iepenectu
,Copy [Tanens incTpymeHTiB | PemaktupoBanue = KonupoBanue
(KonupoBanue)” | MeHro PenaxtupoBanue = Konupopanue

Komanna

Konuposanue
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[Tponosxkenus Tadim. A.l

1 2 3

,,Offset [Tanens IHCTPYMEHTIB Penaktuposanue = [lomooue

(ITomobGue)” Menro PenaktupoBanue = Ilomooue
Komanna [Tonobue

,Rotate [Tanenb iHCTPYMEHTIB PenaktupoBanue = [loBepHYTH

(IToBepHyTb)” | Menro PenaktupoBanue = [loBepHYTH
Komanna [loBepHYTH

HATTay [lanens 1HCTPYMEHTIB PenaktupoBanue = Maccus

(Maccu)” Menio PenaktupoBanue = Maccus
Komanna Maccus

,Mirror [lanens IHCTPYMEHTIB PenaktupoBanue = 3epkaiio

(3epkano)” Menro PenaktupoBanue = 3epkaiio
Komanna 3epkaio

,»tretch [laHens IHCTPYMEHTIB PenaktupoBanue = PactsHyTh

(PactsnyTth)” | Mento PenaktupoBanue = PactsHyTh
Komanna PactanyTh

,.Extend [TaHenb IHCTPYMEHTIB PenaktupoBanue = Y UIMHHUTD

(YnmanTs)” | MeHio PenaktupoBanue = Y UIMHHUTH
Komanna Y 1uHUTH

,» L Tim [Tanens IHCTPYMEHTIB PenakrupoBanue - O0Ope3aTh

(O6pesatp)” | MeHro PenaktupoBanue = O0pe3aTh
Komanna OO0pe3aThb

Scale [Tanensb iHCTpYMEHTIB PenakrupoBanue = Macmrab

(Macmra6)” | MeHnto PenaktupoBanue = Macirab
Komanna Macmta®d

IleperBOopeHHsI 00'€KTIB y 0J10K

,,Block [Tanenb IHCTPYMEHTIB PucoBanue -  biok

(bmok)” Mento PenaktupoBanue = Co3marh 010K
Komanna biok

PenaryBanns rekcroBoi iHgopmanii

,Mtext [Tanenb IHCTPYMEHTIB Texct = MHOTOCTPOYHBIN TEKCT

(Mrekcer)” Menro Texct = MHOTOCTPOYHBIH TEKCT
Komanna Mrekcer

»Style [Tanenb IHCTPYMEHTIB Tekct =2 TekcToBBIC CTHIIN

(Ctumiip)” Menro dopmat = TekcTOBBIC CTHIIN
Komanna Ctunb

,,DdediT [Tanens IHCTPYMEHTIB Tekcr = PengaktupoBarh

(dunanpen)” Komanpga Huanpen
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3akinyeHHs Tad. A.l

1 2 3
ATpudyTH
,Attdef Mento Pucosanue = bnok 2 Co3nanue
(ATomp)” aTpulyTa
Komanna Arormp
,,Battman MeHnro PenaxtupoBats = OOBEKT 2>
(Iucmar6iok)” - AtpubyTsl = Jlucneruep
aTpuOyTOB OJIOKa
[Tanens iHCTpyMeHTIB | PenaktupoBanue-2—> PenaktupoBaTh
aTpuOyTHI
Komannga Jncmatonox
,,Eattedit Meuro PenaxtupoBats 2 OOBEKT 2
(Atpenakr)” - AtpuOyTtel =2 Ilo ogHOMY. ..
[Tanens iHCTpyMeHTIB | PenaktupoBanue-2—> PemaktupoBaTh
aTpuOyTHI
Komanna ATpenakT
PenaryBaHHs BJIacTHBOCTEH PO3MIpPHHUX 00'€KTIB
,,Properties [MTanens incTpymenTtiB | CtanaaptHas = CBoiicTBa
(CroiicTBa)” Menro PenaktupoBars = CBoOMCTBa
Komanna CaoiicTBa
IITpuxyBaHHs
,Hatch [MTanens iHcTpyMeHTiB | PucoBanne—> llITpuxoBka
(I0rpuxoBka)” | MeHto Pucosanne—> llITpuxoBka

Komanpga

[IITpuxoBka
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