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Pa3padoTunk(1) MeTOANYECKUX YKAZAHUM

(DHO, oondcnocms, yuenas cmeneks, yueHoe 36anue) (noonucw)



1. Hean u 3a1a44 0CBOCHUS TUCHUIIIIMHBI (MOJTYJIS)

LensiMu OCBOEHUS AUCITUTUIMHBI (MOIYJIS) SIBISIOTCS: OCBOCHUE CTYIE€HTAMHU
COBPEMEHHBIX TEXHUYECKHUX METOJOB MPEICTABICHUS IMPOCKTHBIX MATEpPUAJIOB,;
MOJATOTOBKA  CHEIUAINCTa,  BIAJCIOLIEIO  MpUEMaMU  MOJEIMPOBAHUS
npoMblilIeHHbIX n3aenuid B CAIIP.

3aayaMu OCBOCHUS TUCIMIUIMHBI (MOYJIsA) SIBIISIOTCS:

- 3HakoMcTBO ¢ mnporpammamu CAIIP kak COBpeMEHHBIM CIIOCOOOM
pa3pabOTKH ¥ MOJAYH TU3AHHEPCKON HIIEH;

- BBIpa0OTKa TMpakTHUecKnX HaBeIKOB mpuMeHeHus CAIIP B 3amgagax
KOMIBIOTEPHOTO TU3aiH-TIPOECKTUPOBAHUS.

2 Conep:xkanue J1adoOpaTopHbIX padoT

Ounas ¢popma 00yueHusn

Ne

wn TeMbl 1a00paTOPHBIX padoT

1 cemecmp

1 | IIpuuuHbl BO3HUKHOBEHUS U uctopus pazsutus CAIIP. O6mue cBeneHus o
IPOEKTHUPOBAHUU U KOHCTpYUpoBaHUH. CTauu BBIIIOJHEHUS IPOEKTHBIX padoT.

Texauveckoe u nmporpamMmmuoe obecrieueaue CAIIP.
2 |3agaum aBTOMaTU3MPOBAHHOIO MPOEKTUPOBAHHUS.
CoxkpaieHre npoJoHKUTEIbHOCTH IPOEKTUPOBAHUS.
Oco0eHHOCTH MPOEKTUPOBAHUS CIOKHBIX OOBEKTOB.

3 ACIIEKTHI ONMCaHMS U HUTCPATUOHHOCTb MPOCKTUPOBAHUS.

D

TunnyHas nocie10BaTeIbHOCTh MIPOEKTHBIX NPOLENYP.

5 | Texnuueckoe obecrieyeHue.
MaremaTrueckoe o0ecrieueHue.
HudopmannoHHoe obecrieueHue.

AJIFOpI/ITM CHHTE3a HOBBIX TCXHHUYCCKHUX pemeHHﬁ.

HpI/IHI_II/IH MECXaHU3allMu U aBTOMAaTHU3alluu.

IIpuHIMI nEepeHoca peneHuni.

O[NNI

AHaJIN3 TEXHUYECKUX PEIIeHUH.

10 | ABTOMaTH3MPOBAaHHBIN CUHTE3 TEXHUUECKUX PEILICHUH.
CHCTeMHBIN TOAX0J K TPOCKTUPOBAHMIO.

11 |Poccuiickue nporpaMMHbI€ IPOAYKTHI.
Renga.

ACKOH
Hanocodt




n/n

Tembl 1adopaTOpHBIX padoT

12

ArchiCAD

Hacrpoiika unrepdeiica

CTapTOBOE OKHO

HacTpoiika uHTepdelica mporpaMmsl
IUTABAIOIME NTAHETIHN U UX HacTpoiika

paboure OxHa. OkHa TIaHOB dTakeH, 3D-okHo. KomMaH bl TaHapaMUpOBaHUS
2D-00beKTHI 1 CIIOCOOBI MX PeTaKTUPOBAHHMS
JIMHWH, OKPYKHOCTH, CIUTAHHBI, OJTMINHHS
CrocoObI BEIOOPA DIIEMEHTOB

KOMAaH/IBI TPYIIITHPOBAHUS

PEKBU3UTHI IPOEKTA: TUIIBI JIUHHUH, [[BET U TIEPbs

13

Padora ¢ npuBsizkamu. CteHnsbl, neperopoaku. PaccranoBka pazmepos
JJIEKTPOHHAs PENCIINHA

OOBEKTHBIC MPUBSIZKH

uHCTpyMeHT «TpuxoBka»

pabouast cpena mporpamMMbl. Pa3MepHble € AUHUIIBI

pabouwe ceTku U GOH pabOUero IMoJis, X CBOWCTBA, HACTPOUKH U TIapaMeTPhI
OKHa dTaxken

CTPYKTYPHBIE OCH UEpTEkKA

crenbl. [lapameTpsl U pelakTUpOBaHHUE

nepekpbIThs. [lapamMeTpsl 1 cIocoObl penakTHpOBAHUS

THEHHbIC U pauaibHble pa3Mepbl. ABTOMAaTHYECKas IPOCTAHOBKA Pa3MepPOB
VYmnpaxuenne: Hactpolika equHUI] IPOEKTA.

®dopmMupoBaHue OKOH TUTAaHOB dTakel. [locTpoenne oceil mo 3aganHoMy nipoekty. [locTpoenune cren
LIOKOJILHOI'O 3Tax<a 31aHusl U nepekpuitus. [IpoctaHoBKa pa3mMeposB.

14

Pa6ota co ciosamu. Padora ¢ 0M0IMOTeYHBIMHU 3JIeMEHTAMHU

crou

CTIIOCOOBI KOMTMPOBAHHS DIIEMEHTOB

(hoHOBBIH Tak. HacTpoiiku 1 BO3MOKHOCTH

KOJIOHHBI. [TapaMeTpbl, pelakTHpOBaHUE

OMOMOTEUHBIC YIIEMEHTHL: ABEPH, IpoeMbl. HacTpoiika mapamMeTpoB U CIIOCOOBI peJaKTHPOBAHHS
OMOMOTEUHBIC DIIEMEHTHI: OKHA, HUIIHN, BEICTYIBL. [lapaMeTpsl, cioco0bI penaKTHPOBAHIISI
IIpakTnueckas padora: Pabora co ciosimu nporpammbl. Co3/1aHuE HOBBIX CJIOEB U KX KOMOUHAITUH.
ITepenoc s1eMeHTOB B Jpyrue ciou. KonupoBaHue cTeH U3 OKHA IJIaHa 1OKOJIS B OKHO 1 aTaxa. Mx
penaxTupoBanue. [locTpoeHne MepeKprITHI U CTEH 1-T0 3TaXka 3TaHusL.

ITocTpoeHne KOOHH.

ITocTpoeHue nBepeii 1 MPOEMOB M OKOH Ha IJIaHe MIEPBOTOo dTaxka. KonmupoBaHue 3J1eMEHTOB B OKHA 2-TO
ataxa. MIX penakTupoBaHue.

15

PaGora ¢ secrHnnamu:

nectHulbl. HacTpolika napamMeTpoB U pelakTUpOBaHKe

CO3/IaHHUE JIECTHHII IO MIA0JIOHY

IIpakTuyeckas pabora: OCTPOEHUE JBYX HAPYXKHBIX U BHYTPEHHEH ecTHUL, naHayca. Co3aHue
MIPOCMOB B MIEPEKPBITHSL.

Pabora ¢ kpbieit

kpeiy. HacTpolika napaMeTpoB U pelakTHpOBaHHUE

CO3/1aHUE KOHbKA

orepanny HaJl 00beMHBIMH dJIeMEHTAMU

MHOTOSIpYCHBIC, KYIIOJIbHBIE, CBOYAThIC KPBIIH. CIIOCOOBI BEIUEPUNBAHMS U PEIAKTUPOBAHMUS
YnpakHeHue: TIOCTPOEHUE JIBYX MEPECEKAIOIMXCs JBYCKaTHBIX Kpbill 31aHus. [Toapeska crew,
NEPEKPBITUI U KOJIOHH I10J KPBILLY.




n/n

Tembl 1adopaTOpHBIX padoT

16

Padora ¢ unTepsepom. OcBenieHue

BO3MOYKHOCTH PabOTHI C HHTEPHEPOM

CcO31aHue COOCTBEHHBIX OMOJIMOTEUHBIX JJIEMEHTOB

UCTOYHUKH cBeTa. [lapameTpsl

3¢ ekt BU3yanuzanuu

HaBurauus B 3D-okHe

paboTta ¢ aKCOHOMETPHUYESCKUM H MIEPCIIEKTUBHBIM n300paxeHusMu. Doron3odpakeHue
YnpakHeHHe: paccTaHOBKA MEOEIH, CO3aHue MOHMYMOB, ITOJIBECHBIX ITOTOJIKOB, DJICMEHTOB JIEKOpAa.
Coznanue hoTon3o0pakeHu HHTEphepa 3JaHUs BO BHYTPEHHEM PeKuMe (POTOCHEMKH B PEKUME

LightWork.

17

Ikcerepbep 3nanus. baaroycrpoiicTBo:

BO3MO)KHOCTH PabOTHI C HHTEPHEPOM

CcO3[1aHN€E COOCTBEHHBIX OMOIIMOTEUYHBIX DJIEMEHTOB

ucrounuku ceeta. Connie. [lapametpsr

BU3YyaJIH3aLHs IIPOSKTa

Coznanue horonzoOpakeHuid sKcTepbepa 31anus. Co3aaHue 3CKU3HOTO PUCYHKA.

18

3D-pa3pe3nl. ®opMUpoOBaHHE YePTEKEi:
paspesbl, dacajbl, BHyTpeHHHE BUIbI. HacTpoiika napamerpoB u pegakrupoBanue. OTMETKH BBICOTHI U
YPOBHSI

3D-paspe3sbl

pa3BEpPTKa CTCH. Brrunciaenue Iomanu IoMEIeHUs
MOATOTOBKA YePTekKel K rmedatu. TeKCTOBbIC HaIUCH
UCIIOJIb30BAHUE CIIOCB IIPU TIOATOTOBKE YEPTEKEH K reuaTu
CO3JIaHHME KHUTH MAKETOB

HOCTpOCHI/Ie Pa3BECPTKHU IMOMCIICHUSA. BriBog Ha meuaTh qepTemeﬁ.

2 cemecmp

SolidWorks.1uTepdeiic mporpammel, HacTpoiika mporpaMmmbl. CTPyKTypa cpe/ibl
SolidWorks.

OcHOBHBIE BU/IbI BBIIOJIHIEMBIX paboT B cpene SolidWorks.

CocraB rimaBHOro MeH. JlepeBo KOHCTPYUPOBAHMSL.

HOCTpOGHI/Ie ABYMCPHBIX '€COMCTPHUICCKUX 06’BCKTOB, OCKH30B.

[Tonyuenue 3D 00BEKTOB.

ITocTpoeHne 3ckr3a OCHOBaHMS.

Pexumbl MMOCTPOCHUS 5CKHU3A.

JlocTyIiHBIE KOMaH/IBI B PEKUME ICKH3A.

O Nojoh~lw|N

PabGotsl co cBSI3IMU MCKIAY 00BEKTaMU.

[EY
o

[TpeoOpazoBanust OOHEKTOB.

[
[

PCI[aKTI/IpOBaHI/IC OCKH3a. PasMep B 3CKH3€ U COCTOSHHE B3aMMOCBSI3EH.

=
N

I[eﬁCTBHH Haa ABYMCPHBIMU I'COMCTPUICCKUMHA 00BbEKTaMU.

[EY
w

IToctpoenne 3D ocHOBaHUS JEeTaH.

[N
IS

HOCTpOCHI/IC OCKH3a Ha I'paHu TBEPAOTO TCJIA.

[EY
a1

IToctpoenne 3D nuIMHAPUYECKON YaCTH JI€TAIH.

=
»

OO6pa3oBaHue CKPYTJICHUN TBEPAOro Teja.

[EY
\l

BeITsArnBaHue BBIPE30B HA IPUMEPE OTBEPCTHUM.

[EY
(0e]

Co3aHne OTBEpCTUH BBITATUBAHUEM BBIPE3a.

=
©

OdopmieHne EHTPATILHOTO CTYIIEHYATOTO OTBEPCTHS.

N
o

Co3paHue nas3a BEITITHBAaHUEM BbIpC3a.

N
=

3aj1aHKe TeJl BpallleHNeM CEUCHHUs BOKPYT 3aIaHHOM OCH.

N
N

3agadue Ten Toammuon. Padora ¢ ToJIIMHaMH.




Ne
u/n Tembl 1adopaTOpHBIX padoT
23 |3ajmaHue Tea TOJIIMHOW OT KOHTYpa K KOHTYPY IO TPACKTOPHH.
24 |Ilonyuenue 3D 0O6bekTa C MOMOIIBI0O MACCHBA.
25 |Co3nanue npuMeYaHuil K JeTaJsIM.
26 |OToOpaxeHue pazpe3a MOJICIIH.
27 |IIpou3BojHas I€TAJIb U BHEIIHUE CCHUIKHU.
28 |3ajmaHue XapaKTEPUCTUK OCBEUICHUS JICTaJIH.
29 |PaboTsl ¢ MaTepualaMu A€TaJIH.
30 |OkoHuaTeNnbHBIN BUJI U UCTOPHS] KOHCTPYUPOBAHUS JETAIIH.
31 |Ha3naueHue 1BeTa 3JIEMEHTaM, I'PaHsIM, IETAIN B IIEJIOM.
32 |CoxpaneHue uzaenus B pa3nuyHbix ¢popmaTtax. OcobeHHOCTH (HOPMATOB.
3 cemecmp
1 (IlocTtpoeHne KpyroBbIXx MacCHUBOB B ACKH3aX.
2 |Iloctpoenue ocHoBaHMs (priaHIa BRITATUBAHUEM DCKH3a.
3 |llocTpoeHue KpyroBoro MaccuBa TBEPIOTEIbHBIX JIEMEHTOB.
4  |PepakTupoBaHue, IepeMeNIeHUE U KOTMPOBAHUE JIEMEHTOB.
5 |3amaHue CBOWCTBA PJIEMEHTOB U T'PAHEH.
6 |DneMeHTHI BpallleHUs U AJIEMEHTHI [0 TPACKTOPHUH.
7 |Mcnosnp30BaHue 21€MEHTA BPAILCHHS U1l IPOCKTUPOBAHMS.
8 |Co3manme TabIUIBI TapaMeTpoB. AHAIN3 ACTATN U COOPKH.
9 |Koncrpykropckuit ananus: SolidWorks SimulationXpress.
10 |Mcnosbp30BaHue ypaBHEHUH CBsI3e€N pa3MEpOB.
11 |PemakTupoBaHUE aCCOIMATUBHBIX CBS3EH MEXKIY dJIEMEHTAMH.
12 |Co3nanue cOOpKH.
13 |BcraBka KOMIOHEHTOB B COOPKY.
14 |MaccuBbl KOMIIOHEHTOB. KpyroBoii MaccuB KOMIIOHEHTOB.
15 |ConpsiokeHus 00beKTOB. ABTO-CONPSIKEHMUSL.
16 |[Toolbox. BuGimoreka rotoBeIX K UCIIONB30BaHUIO aAeTaneil Toolbox.
17 |Texuuueckue ueprexu. [locTtpoeHne ueprexeil.
18 |OOmme npaBuiIa Co3/1aHUs YepTEKEH.
19 |Coznanue mabioHa yeprexa. Turbl uepTexeil.
20 |[IpuHIMOBI DOCTPOEHUS YEPTEKEH.
21 |OcnoBsl SolidWorks eDrawings.
22 |Coznanme daitnoB eDrawings u3 cymectByronux ¢aiinos SolidWorks.
23 |Busyanusanus. Co3nanue n300paxeHus ¢ moMolipko npuiokenus: PhotoView 360.
24 |Co3pnanue anumanuu ¢ nomonibio SolidWorks MotionManager.
25 |3nakomcTBO ¢ mporpammoii B Fusion 360.
26 |UuTepdeiic u ocHoBHBIE KoMaH 16! B Fusion 360.
27 |Co3zmanue n3nenuii B Fusion 360.
28 [lIpoekTrpoBaHue cIoXHBIX n3aenuii B Fusion 360.
29 |ApmantuBHbM nu3aitH B Fusion 360 u SolidWorks.
30 |Pabora c moBepxHocTsiMu B Fusion 360.
31 |Mmmoprt u sxcnopt u3 nporpamm CAIIP.
32 |Co3pmaHue U U3MEHEHUE BU3yaIn3aluil.

Coaep:xanue pador




JlaGopaTopHasi padora «Hacrpoiika unrepdeiica Apxuxana»
1. UuTepdeiic.

[Tpu oTkpeITHY TIpOTpaMMBl BEIOpaTh Ilpoghuns no ymonuanuio
3atem BeIOpaTh: Co30amv HO6bLIL npOEKm

BBepxy — cTpoka MeH10:
@Daiin, Peoakmop (rpynnupoBaTh, OJIOKUpoBaTh), Buod (Hactpoiika (oHa, TONIIUHBI, LIBET
CETKH, HaIPaBJISAIOIINE ITOCTAaBUTh), Koncmpyuposanue (00nexbl), /[okymenm (BbIBOJ Ha
gepTex, pabota co cnosimu ), Jlapamempul (paboyas cpena, TONKUHA niepa, Mactad), Tumeop
(paboTa ¢ HECKOJIbKUX KOMITBIOTEPOB), OKHO (TTOAKIIOYNTL HOBBIC MTaHENN ), Qdxcexkmue,
Homouwgp (MHCTPYKITHUS).

Ecnu cozjaeM HOBBIH IPOEKT, CTApbIi Cpa3y 3aKPbIBAETCA, T.K. B IPOTPAMME MOXKET
OBITH OTKPBITO TOJBKO OJIUH IPOCKT.

UyTh HIKE PACIIONOKECHBI JOMOJIHUTEIBHBIC TTAHEITH.

B noruveckue rpynmnsl KOMIIAKTHO OOBhEIMHEHBI OCHOBHBIC CPEJICTBA ISl HABUTAIIHH,
YepUCHHsI, MOJICTUPOBAHUS U PEIAKTHPOBAHUS.

OnHu npe/ICTaBIICHBI B KAUECTBE TUIABAMOIINX MTAHEICH. DTH MaHeH MOMOTAl0T YI00HO U
OBICTPO 100paThCS A0 BCEX HEOOXOAUMBIX (DYHKITUH.

IManeab koopaunatel (KoopaunarHoe Tad/10): HAOOpP MHTEPAKTUBHBIX JHHEEK. OHU
HEIPEPHIBHO U TOYHO OTCIICKUBAIOT TEKYIIIEE MOJI0KEHHUE Kypcopa U OTPAXKAIOT B MOJSPHBIX U
kapre3naHckux (X, Y, Z) koopauHaTax.

- = %
ix: 6986 ‘:A Ar: 10504 x iz 0
Ly: 7844 1 & 48 31° » orH. MposkTHEIN HYNL [
Nudopmanuonnoe Tada0: CeeneHus o mapameTpax BHIOPAaHHOTO MHCTPYMEHTA
(MeHseTcs pu U3MEHEHUH WHCTpyMeHTa). OOBIYHO PacoOKEHO BBEPXY TOPU30OHTANIBHO.
______________________ o _;_ 3020 ___E-ID o \""
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ITanean YupaBJICHUA — YIIPABJIACT ABUXKCHHUEM KypCoOpa, JTUHUAMHA U TOYKOH IIPUBA3KH.

EN N | 3 || o[ SPeA ) TOKT | Grmennre

IlaHeJb MHCTPYMEHTOB - CJIECBA.
Jlenut UHCTPYMEHTHI Ha TPYIEL: Ykazamens (Bbi0OpKa) u Koncmpyuposanue,
VYkazarens (Beibopka) u [Jokymenmuposanue, Yxazatenb u Paznoe (Boibopka u Erre).

Yka3areianb u Yka3arteiab u Yka3areuab u Pa3znoe:
KoncrpyupoBanue JlokymeHTHpOBaHHE
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Ha nanenu uncmpymenmoe uHCTpyMEHTBI €NIATCA Ha ABE rpynnbl: 2J[ HHCTpYMEHTHI U
31 — UHCTPYMEHTBI

31 — moxHo cTpouTth B 2J[ okne, u B 31 okHe.

2]1 — MOXHO CTPOMTH TOJIBKO Ha IUIaHAaX.

3] mHCTpyMEHThI HaxoAATCs BO BKiIajike Koncmpyuposanue nanenu MHCTPYMEHTOB.

Jokymenmuposeanue — 2 ]| ”HCTPYMEHTBI.

B nporpamme peann3oBaHa BO3MOXKHOCTb JOCTYIA K BUPTYAIbHOM MOJIENHN 3/JaHUs C
MIOMOIIIEI0 MHOTOOKOHHOTO MHTEpdeiica.

OcHOBHBIE OKHA B IIPOrpaMMe — 3TO OKHA TaKUX MPOEKIUH, KaK OKHA NaaHa YTaxel,
OKHa pa3pe3oe/hacacos, 3/] okno. ITH TpU BKIAJKU PACTIONOKEHBI HAJ pabouei 00J1acThio (110
aHAJIOTHH - BBIOTIOPTA).

B »THX OKHaxX cO3/1al0TCs M PEIAaKTUPYIOTCS BCE DJIEMEHTHI ITPOEKTA.

Kak camoe BaxHO€, IO YMOJIYaHHIO BCET1a MEPBBIM OTKPBIBAETCS OKHO HAAHA YTAXKEH.

Okna paspe3o6 / pacadoe aBTOMATUYECCKH TCHUPHPYIOTCS TI0 pa3pe3HBIM JIMHUSIM,
KOTOpPbIE HAHECEHBI Ha IIJIaH.

3/1 oKkHo TIO3BOJISIET HE TOJIBKO BUJIETh OOBEMHYIO MOJIENb, HO U MPOEKTUPOBAThH B 3TOM
MO/IEJIH.

Hanpumep, uTo0bI HACTPOUTH CTEHBI U IP. — HaJl BBIOTIOPTOM — UH(OpMAIIMOHHAS
HaHeb.

JyOmupyromuii 3Ha40K Ha TOPU3OHTAIBHON MH(OPMAIIMOHHOHN MaHeIn HaXkaTh —
OTKPBIBAETCS IMAJI0r0OBOE OKHO.

Wnu nBaxapl KIMKHYTH 110 Cmena Ha TaHeIu UHCTPYMEHTOB. OTKpOETCs 11ajaoroBoe
OKHO.

Ianesan 0630pa (HaBUTaTOp) — OECIICUMBACT HABUTAIMIO 110 YEPTEXKY, MMEPEXO]T C ATaKa
Ha 3Tax ¥ T.71. Pacmonoxena cnpasa.
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[ e

ITanennb cocTossHUSA — OOBIYHO TOPU30HTANIBbHAS CTPOKA, BHU3Y WJIK BBEPXY.

Ta6.s10 onepaTUBHBIX NAPaMETPOB - B HIDKHEN 4acTu paboyero okHa:

- YPOBEHb yBEIUUEHUS U300paxkeHus1, coxpansercs 20 mociaeHuX ypoBHEH yBEIMUCHHUS,
MO’KHO MEHSITH C TOMOIIbIO IPOKPYTKU KOJIECa MBIIIIY WM Ha KJIaBUaType LU(pOBOro BBOJIA
«H» HIH «-»

- HAKUTH KHOIKY «Y BeJIMYeHHe» («+») B Ta0JIO ONepaTUBHBIX MAPAMETPOB, 3aTEM
yKa3aTh MPSIMOYTOJIbHYIO 00J1aCTh BOKPYT Y4acTKa, KOTOPBIA Ha/l0 YBEIUYUTh. J{i1s
JIBYXKPaTHOT'O YBEJIMYEHUS — ABOMHON YEITYOK HAa KHOMKE «Y BEJIMUYECHUE),

- HaCTPOUTH OPUEHTALIHIO;

- KOMOUHMUIIAH CJIOEB;

- MacmTalbl U Jp.

Hacrpoxa naneJei

Buj naneneid MOKHO HACTpanBaTh, KJIMKHYB €€ MO 3ar0JI0BKY MPAaBOM KJIABUIIIEH MBIIIIH.

Ecnu nHago nanens yopath — MIENTKHYTH 110 KPECTUKY B BEpXHEM MPaBoM (MHOT/IA B
JIEBOM) YTOJIKE TTAHEIIH.

Ecnu nago no6asuth manens — OKHO - ITAHEJIN— BeIOpaTh HYKHEIE.

[Tanenn MOXXHO TIepeTacKUBaTh ( B HEKOTOPBIX BEPCUAX MPOTpaMMBbl Ha KaXI0W MaHeTn
€CTh BEpTUKAJIbHASI MYHKTUPHASI JINHUS, €€ MOKHO MEPETAIINTD ).

Y no6Ho BeiHECTH TlaHenb Koopounamel (oxno — Ilanenu — Koopounamet)

Torma OyayT nJaHHBIE O KOOpAUHATAX BHIBEICHBI Ha SKpaH BCETa.

Komananl

Ecnu Ha manensx He xBataet Hy)Hbix koMana- OKHO-TABJIO KOMAH/I — TABJIO
KOMAH/I. BribpaTs cripaBa naHesnb, B KOTOPYIO HEOOXO0AUMO MOMECTHTh HOBYIO KOMaH/TY.
CrnieBa — HaliTH HY)XKHYI0 KOMaHay. Jlo0aBUTH ee Ha MaHenb, Hanpumep, Cmanoapm.



Ecnu koMaHaa He HYXKHA, 3aiTH ONSTh B Ta0JI0 KOMaH I, BEIOPAThH a MaHEeH KOMaHIy U
yIaJIUTh.

YroObl OBUIH MOJICKA3KH B HA3BAaHHMIX KOMAaH]] HA TIAHEIH WHCTPYMEHTOB (@ HE TOJIBKO
nuktorpammsl), Hago oTKpeITh OKHO - TABJIO KOMAH/I — Ta6ao komang - CXEMbI
NHCTPYMEHTOB - [TAHEJIb MIHCTPYMEHTOB . B npaBom cton01ie B rpyrre
nHCcTpyMeHTOB psifioM co ciioBoM KOHCTPYUPOBAHUE unu JOKYMEHTHUPOBAHUE
pacroyio’keHa KHOIIKa | JiBa cuMBoJia: ykaszarenb Ml 1 ABC. Briopats ABC, pazmecTutsb
HapHUCOBAaHHYIO KHOTIKY (3a)UKCHPOBATh) TOPU3OHTAIILHO, HAXKaB KHOMKY MBIIIIH.

Hacrpoiika exuHUL M3MepeHu st
ITAPAMETPHI (Bepxuee menio) - PABOYASI CPEJIA ITPOEKTA — PABOUYUE
EJVHUILBI (exquauIel n3mepenus). BeiopaTs HeoOxoaumoe (MM).

p
". EAMHMUBI M3MEpEHMs M
';.I;Ja EursiLs MOaeNM: MANAMET DB v

LecaTuurbiX 3HaK0os: 0 v
@ Eameius: MakeTa: MUAMMET DI v
AecaTuusbix 3HaAKoB: 0 v
% Yrnosoie eaniubi: rpanycsl C Aec. 3HaKamiu v
JecaTuuHbIX 3HaK0oB: 2 v
Yron 1 KOMMHECTE0 ABCATHHHBIX 3HAKOB pasMepa wpidTa 8 - =
AWANOr08bIX OKHAX:
Mpuueuanne: Equnmnym pe . yeT 320CH, AVNCTRYIOT 8O BCaM
NPOSKTS, 38 MCKMIUSHUEM PESMEPHBIX YHCEN i SAUKNL HEMEPSHUA ANA PACUETOS,
KOTOPBIE ONPESENAOTCA HE OTALNBHBX CTPANMUAX YCTAHOEKM NAPAMETDOS
pabcoueit cpeaw.
| omemwm | | ok
L J

Vb reoJIC3NUYCCKHUX BCIIMYNH USMEPAIOTCA OTHOCUTCIIBHO HAIIPAaBJICHUS Ha CCBEP. Bo
BCCX OCTAJIbHBIX CIIY4YadX — OTHOCUTCIIBHO 'OPHU30HTAJIN ITPOTHB 4acoBOM CTPCJIKH.

MOo3KHO 331aTh €MHHIIBI, B KOTOPBIX OyIyT MPOCTaBIATHCS pa3Mepsl (T.e. paboTarh
MO>HO B OJTHUX €JIMHUIIAX, 4 HA YepPTeKaxX MPOCTABIISITH APYTHUE).
Iapamempot — Pabouas cpeda npoekma — Pazmepuuie yucna.

Topsiune kaaBuIIMA

Hy»xHble KOMOMHAIIMY TOPSYMX KIABUII MOXKHO HACTPOUTH CAMOCTOSTEIHHO.

[TAPAMETPBI - OKPYIKAIOIIAA CPEJA - KITABUIIIHBIE KOMAH/IBI.

F2 — akTuBHpYyeT TutaH 3Taxa 3/1aHusl.

F3 — TpexmepHbIit Buj (TIepCrIeKTHBA WIIM aKCOHOMETPHS).

Shift + F3 — pexum nepcreKkTUBhI.

Ctrl + F3 — pe:xuM aKCOHOMETPHH.

Shift + F6 — kapkacHoe 0TOOpakeHHEe MOJICIIH.

F6 — pernepuHT MO/IENH C MOCIIEAHUMHU YCTAaHOBKAMH.

F7 - nocnenuuii maket

3axncamoe Konecuko mvluiu — NAHOPAMHUPOBAHHE

Shift + 3axcamoe Konecuko mvluiu — BpalleHNE BUa BOKPYT OCH MOJIETIH.

Ctrl + Shift + F3 — oTkpbIBaeT OKHO apamMeTpOB MEPCHEKTUBHON
(aKCOHOMETPUUECKOI) IPOEKITHH.IT

G — BKIJIIOYAaET HHCTPYMEHT TOPU3OHTAIBHBIX M BEPTHUKAIBHBIX HAMIPABIAIOMINX. TsHNTE
3a 3HAUOK HANPaBIISIOMUX (KpacHasi ITPUQOBas JMHUS HA MOJIE), YTOOBI IOMECTUTh UX B
pabouee moJe.



J — 1o3BOJISIET HAPUCOBATh IPOM3BOJIBHYIO HAIIPABJIAIOLLYIO JINHHUIO.
K — ynanser Bce HanpapIsAIOIINE JINHUM.

TI'opsiune kIaBUIIM TPAHCHOPMUPOBAHMS FJIEMEHTOB

Ctrl + D — nepemeriieHne BbIACICHHOTO OOBEKTA.

Ctrl + M — 3epkanbpHOE OTpaXkeHHEe 00BEKTA.

Ctrl + E — Bparienue oobekra.

Ctrl + Shift + D — nmepemerienue KOmuu.

Ctrl + Shift + M — 3epkanbHoe OTpakeHHE KOTIUH.

Ctrl + Shift + E — Bpainenue komuu

Ctrl + U — uHCTpyMEHT THPaKMPOBAHHUSI

Ctrl + G — rpynnupoanue 00bektoB (Ctrl + Shift + G — pasrpynmnupoBarts).
Ctrl + H — u3mMeHuTh Iponopunu 00beKTa.

JIpyrue moJjie3Hble COYeTaAHUS

Ctrl + F — ortkpsiBaeT 0kHO «HaliTu 1 BEIOPATh», C MOMOIIIBIO KOTOPOTO MOYKHO
OTpPEryJIMPOBATh BEIOOPKY JIEMEHTOB.

Shift + Q — BrrOYaeT pesKUM OeryIiel pamMKH.

W — Bkittouaet HHCTpyMEHT «CTeHay.

L — uncrpymenT «JIunus».

Shift + L — uncrpyment «llonuaunusiy.

Space (mpoben Ha KilaBUAType)— 3aKATHEM dTOU KIIABUIITN aKTHBUPYETCSI HHCTPYMEHT
«BomnmebHas nanoyka»

Ctrl + 7 — nacrpoiika Taxei.

Shift + R — ykasarte paccrosiHue.

Ctrl — HOKHHUIIBI, MOKHO YIAITUTb.

ITose3Hble KOMaHABI

ba3zupoeams — nukTorpamma B cTpoke coctosinus. [103BoJIsIeT TMHUN JOTITUBATH 10
OTIpEeIeIEHHOTO YPOBHS, BEIPAaBHUBATH UX. [IpeABapuTENbHO HA/IO0 BBIICTUTH OOBEKT.

H3o0pasicenue no pazmepy okna - Akrusupyiire Buo — Ilo pasmepy okna. 910 xe
MOXHO JOCTUTHYTbB, IBAXKAbI HA’)KaB Ha KOJICCO MBIIIH.

YpoBeHb yBenuueHust Buo — Ypoeeus ysenuuenus — Yeenuuums — nyonupyercs
KOMaH/1a B HWHeM Ta010. Eciau koMaH 1l OTCYTCTBYIOT, TO 100aBUTh: Ilapamempol —
Oxpyscarouan cpeoa — Menio.

Ecnu gacto npuxoauTcs Bo3BpalaThCs K MaciiTady Kakoro-To BHAa, €ro HaJio
HAaCTPOUTh B KAYECTBE UCXOJHOTO: Buo Ypoeenw ysenuuenus — Hcxoouwtii.

Yeenuuums oxno no pazmepam nocnegHero BeiOpanHoro aeMenTa: [lemyox npaBoit
KJIABUIIIEH MBI B MECTE pab04yero mpoCcTpaHCTBA.

Hacrpoka cerku u pona

[Tapamerpsl ceTok HacTtpauBaroTcs Buo — Cemku u niaiockocmov peoaKkmupo8anHus —
Cemku u ¢hon

MOo’KHO HACTPOUTH KOOPAMHATHYIO CETKY, IIar, €e I[BET, IPO3PauyHOCTb.

YroObl yka3aTenb MBIIIN nepemeuianca no cemke: B nanenu cocmoanusa Bp1opaTh
COOTBETCTBYIOIIYIO [IMKTOIPAMMY.
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:#+: Mosmumonwnpoeate no Waroeoid Cetke

) ko E_i; Moswymronnpoeate no Koncrpykropckoid CeTke

[P0t 1-i 3raxg Mokazate Koncrpyxropokyto Cetry
OpTtoroHaneHas CeTka

Na TMosephytan CeTka

HY
= Hactpouts Mosopot Cetkn

-'__'- Mokasate MNnockocTe PegakTnpoeadmna

Tam ke - eciiu Ha/10, YTOOBI 1O OOJIee MEJIKUM I1aram, OIsTh B HACTPOWKE CETKH —

wiazoeas cemkd.
OTKIII0YUTH NPUBS3KY — €11I€ pa3 HAXKaTh JaHHYIO TUKTOTPAMMY.
B Toli ke rpyrmine KoMaH/ TaHeJIu COCTOSHUS CETKA PA360PAUUCACHICA.
MO0>KHO OTKIIFOUHTB CETKY — ClI€JIaTh HEAKTUBHOM B 3TOMU e BKiajake Ilokazamo

KOHCMPDYKmMOPCKYI0 CEMKY .

JInst BU3yanu3anyuy TOJIIMHBI JIMHWUN:
Buo — IHapamemput év1600a na skpan - Hemunnaa monwyuna aunuil (IpY yBEIIMYEHUU
TOJILIMHA TUHUI MeHseTcs). [Io yMouaHuio Bce IMHUM Ha SKPAHE SBISAIOTCA TOHKUMH, T.€.

TOJMIIMHOMN B 1 muKcen.

JIunelHble pa3Mepbl ApXHKal CYUTAET CaMoCTOATENbHO. LIlenKkHyTh O1HY TOUKY,
BTOPYIO TOUKY, IBOMHOM LIEIYOK U BBIHECTH PA3MEPHYIO JIMHUIO.

Cerky nyuie ycraHoBuTh 1000 nu Gosee.

Buusy Beronopta — Texymuii macmrab. 1:100

HaBuranus B 3/] oxHe

Te xe MmeTobl, uTo 1 B 2/1.

Ectb u cienuguyeckrue METObI.

UToOBI aKTUBHPOBATH TA0JIO ATUX KOMaHA: Okno — Taono komano — 3/] eusyanuzauus
un Okno — Tabno komano — Ilpocmon 3/1.

Buo — 0630p modenu vy HaxxaTh KHONIKY B Ta0JI0 KOMaH]{ WM B HIKHEH naHenu 3 /]

OKHa.

FHO

Bo Bpems 0030pa B HuxkHeH nanenu orpaxaetcs [lonet u CKopocTb.
Jy1g BBIXOZa U3 pexkrMa — IIET4OK JIeBOM KHONKOM niu ESc.

CucreMbl KOOPpAUHAT

Cy1iecTByeT TpH CUCTEMbI KOOPIUHAT:



- IPOEKTHAsI (Ha4aJI0 KOOPAMHAT MPOEKTa) — UMEET TOCTOSSHHOE METOIIOI0XKEHHE B
JIeBOM HWXHEM yriy. B Tabno koopauHat ykaseiBaercs (0,0). Ha mane u 2] Bumax
o0o3Havaercs xupHbIM X. Ha 3 /] — xKupHble yepHbIEe IMHUY.

- JIOKaJIbHAs CUCTEMa KOOPJIMHAT — OTOOpa)kaeTcsl TOJILKO B HavaJle MOCTPOSHUS
AJIEMEHTOB.

- II0JI30BATENLCKOE HAYaI0 KOOPAMHAT — MOXHO IIepeMeniaTh KyJa yroJHo.

Bb100op 371eMeHTOB:

[I{emyKOM MBIIIH, TPSIMOYTOJIBHOM 00JIaCThIO.

PenakTop — Beibpats Bcee.

Ecnu Hazto 35ieMeHThI OIHOTO THIIA — BBIOpaTh HHCTpyMeHT U Ctri+A

bbiCTpbiX BblOOp lNoBepXHOCTEU 31eMeHTOB

BuicTpeiit Beibop - 3o cambiil npoctoi cnocob gobasnenna B enibopry 0TAENbHBIX
MOAWMIOHAMBHBIX 3NEMEHTOE, TO ecTh 0BNagaloWKMX NOBEPXHOCTBIO (HANPUMED, KaK NMEPEeKPbITHNA
M Kpbiw).

[na ucnonb3zoearna Beictporo BeiGopa no ymonuanuio aKTMEMPYHTE COOTEBETCTEYHOLWLMIA
nepexniodatent beictporo Bubopa 8 Mhdopmaymondom Tabno mHctpymenTa Yeasatens.

Mocne storo gna gobasnenuna 3nemeHToE B Boibopry NMBO aKTUBMPYITE MHCTPYMeEHT YHasaTens,
nnbo npegeapuTenbHO HammKTe Knaeuwy Shift.

Haeegute wypcop Ha Mobyo NOEEPXHOCTL NOAMIOHANBHOTO 3NEMEHTA, KOTOPbLIN XOTHTE
ebibpaTte. OBpaTHUTE BHUMAHME HA MZMeHeHWe GOopMbI KypCopa NpM ero HABEASHMM Ha
NOBEPXHOCTb INeMeHTa. CaenalTe Wenyok Mblwbko, YTobbl EbIBpaTh 3nemeHT.

MexaHuzm boictporo Boibopa gelcTByeT 01A KOHCTPYHKTMEHBIX 3NEMEHTOB, TEKCTOBLIX BNOKOE,
WTPMXOBKKM M 0BberToB.

[nA epemeHHOM geaKTMBaLMKM MexXaHW3ma boicTporo Beibopa HammuTe wnaeuwy Npoben, ecam
AHTMBHBIM ABAASTCA MHCTPYMEHT Ykazatenns, nnu Shift u Mpoben npu nwbom gpyrom aktmeHom
MHCTPYMEHTE.

Mo ymonuaHuio mexaHuzm Boictporo Beibopa Bcerna akTMBEH, OQHAKO Bbl MOMETE
AeaHTMEMPOEATE £70, HAMAE COOTBETCTEBY WY KHoMKyY B MHdopmaumonHom Tabno
WMHCTPYMEHTa YRazaTenb.

[na epemeHHON aKTHBAUMK MexaHuama beictporo Buibopa (ecnm nepewnouarens Boictporo
Bribopa geakTvempoeaH e MndopmaumnonHom Tabno mHcTpymeHTa Yrazatens) HammMTe
knaeuwy Mpoben npu aHTUEHOM MHCTPYMeHTe YuazaTtens (Mnu Shift+MpobBen npu akTMeHOM
noBomM Opyrom MHCTPYMEHTE).

Kypcop



B npowscoe NOCTPOSHKMA ¥ PEOAKTHPOESHHA 3n2ManTos Bypoop ARCHICAD moseT NpHHUMATE
QOHY M3 CASOYIWMY DODM NPH SKTHEALMH AO0ro MHCTEYMEHTE, 50 UCH/THYEHUEM BRTHEILMMH
MHCTpYMEHTS Yra3aTens:

*  [lepexpecTbe - KYPoop HAXOOMTCA B MyCTOM NPOCTPAHCTEE AKTHEHOMD OKHA.

*  Hupuan lanouka - KYPoop H3BSAEH HA EEPLWMHY AMHMK NPHEASKK CTEHEI KAK BEPIUMHY OCK
NPHEAZKKA kK.

o

#  DbObiyHana MAN0OYKE - KYPCOP HABSAEH Ha MDY ADYIVID YIN0BYKD TOYKY NKE0oro anemeHTa.

w

*  HupHbii 3vak Mepcegec - Hypoop HaX04MTCA Ha AMHKK NPHBAIKK CTEHE! MAKM DCH NDMEAIKKM
Bangn.

A

*  DfbiuHbIEA 3uar Mepcegec - kypoop HaBeaeH Ha pefipo, HE ABNAKLLEECA AMHHUER MDHBAZKM
CTEHB MM SCBI0 NPHBA3KK GankK.

» [epecedeHmye - Kyprop HaXO4WTCA HAE NEPECEYEH MM CYLLECTBYHIWMY pebap.

MpH NEQPBOM WENYKE MbIlUbHD B NPOWSCCE NOCTPOEHHA INEMEHTE, KOTOPEIA O0NHEH COOEQHETE
Bonee OfHOM BEPLUMHEI, KYPCOR NDMHMMEET GOpMy KapaH4awa. 3aTem ero Gopma MOMET
MEHATBCA NPW HABEAEHHI KYDCOPE HA APYIME INEMEHTE. BOSMOMHBI CIEAYIOWME BAPMAHTEI
oTofpaxeHUa Kypoopa:

* Benblii KapaHAaWw - KypCop HaXogMTCA B MyCTOM NPOCTREHCTEE aHTHBHOND CKHA MK
HEBEOEH HA NOBEPXHOCTS, HO HE Ha pedpo MAK Y3NOBYH TOUKY NOBOrD INEMEHTE.

A

s [paHEHBIA HApaKAAL C YEPHBIM BEPNOM - KYDCOP HIESOSH HA NHHHMID NDHEASKKM CTEHE! MW
HE DCk MPHBASKK GaNKK.

£



* [paHeHbid KAPaHAAW - KYPCOP HaBeOEH Ha NoGoe pefpo, HE ABNRIDLWEECA NHHHER
MPMEASKH CTEHLI WAKM OCbHED NPHMBAZKK GaNKH.

)

*  YepHbld HEpaHAaLW - Kypoop HAEEOET HE EEPIUMHY AMHKMK NMPHEBASKK CTEHBI MW HE BEDLWKHY
OCH MPUBAIKK GaNKM.

’

*  YspHbIH Kapauaaw © GenbM BEPNOM - KYDOOPp HABEASH HA MDAV BEPIIMHY, HE
AENAKWYIOCA BEPLUWHON THHWK NPMBASKK CTEHLI HAW BEPWWHON OCK MPHEAIKK GankM.

4

»  (CTpWE HAPaHLALWA C NEPECEYEHMEM - KYPCOD HAXOAMTCA B TOYKE MEPECEYEHHA
CYLWECTEY LMY pefiep.

*  (CTPWE HAPAHLALWA C NEPNEHAHKYAAROM - KYPCOD HANOGMTCA B TOUKE NEPNEHAMKYIAPHOND
NEpECEYEHWA CO303BAEMOrD CETMEHTA C peapoM CYLLSCTEYRILEND INEMEHTE.

¥

*  (CTpWe HapaHaawWa C KacaTenbHOM - KYPCOp HaXO0M4KMTCA B TOYKE KACATENBHOA CO30aBaemonD
CErMeHTa K pebpy CyWecTBYOWErD 3INeMEHTA.

MpH SHTHESLMH HHCTRYMEHRTE YHE3ETEND KYPCOP MOMET NPMHAMETE CAE0YHILWME GI0pME:
*  YHa3aTenb - NycTas 0fN3cTh aKTWEHOTD OKHE.

[
* BbicTpan BrGopea (MarHuT) - KYpCcop HEBEOEH HA INEMEHT, O0CTYNHBIA 408 GeICTRORA
EEI0DpHK.
"

» Crpenua ¢ HupHOH Manoukoi - KYPoop HABELEH HE BEPLWMHY NMHHK NDUBA3IKK CTEHEI MAW H3
BEDLIMHY OCH NDHBAZHK AankK.

k,



» Crpensxa ¢ O6buHOM TAAOUKOM - KYPOOp HABEAEH HA YINOBYHD TOUKY WAW BEPILKMHY, HE
ABNAKILLYFICH BEQWHMHON NMHKK NDWEASKA CTEHEI MAK BEDLWIMHON OCH NPHBASKK GaNHK.

k.

*  Crpenxa c HupHbim Isarom Mepcegec - KyPCoOp HEXOOWTCA HE AMHMM NDKEASKK CTEHEI MK
OCH NMPHYEASKK GankK.

!

+ Crpenua ¢ O0bMHBIM 3Hakom Mepoeged - Kypoop HasensH Ha pelpo, He ABAAKWEECs
NHWHWER NPMEASKK CTEHBI MAM OChH0 NPHBASHA GaIHNA.

Y
*  CTpenua c MepeceyeHMEM - KYPCOp HEX0OAWTCA B TOYKE NEPECEYEHHA CYILECTBYIOLME pedep.
b

+  Crpenva c MepneHgMEYAAPOM - KEYDCOD HEXOLMTCA B TOUKE NEPNEHIMKYIADHOMD
MEpECEYEHMA BEKTOPA NEPEMELLEHMA INEMEHTE C PEGDOM MAM CYLWLECTEVHIWEND INSMEHTE.

i\:.

¥

*  CTpenva c HAcaTeNbHON - Kypoop HANOAMTCA B TOUKE KACATENLHOA BEKTOPE NEQEMEILIEHUA
INEMEHTE K pefpy CYLECTBYHILLEND SNEMEHTE.

¥

HexoTopsie GOPME! KYPCOPa MCNONEIYHITCA TONBKD B CNSUMENEHEIX CYUS RN
* (DGnawko - NyCcToe NpCCTRaHCTED HAL FOPHM30HTOM B NEDCNEKTHEHEIX M300PaHEHMAX.

+  Bonwetuan Manouka - KYpoop HEBEAEH HE KOHTYD CYLUSCTEYRILLEND SNEMEHTE MPH
AKTUEHOM GYHHLMKY BOMWEGHON NAN0YKK. ITOT THN KYPCOPE MMEET TPH EMEA:
WAEHTHMEMEALMA BEPLUMH, pEGED W NYCTOrD NpOCTDAHCTES (BRAKIYEA NOBEPNHOCTH).

g 94 %

*  HomuMubl- nogpeska snemeHTos (Cirl/Cmd-wenyok Ha anemedTe]. Yepubie HomHMLbI
MOAENFKOTCA NPW NO3MLMOHMDOBAHKK HA OTCEKAEMOM JemMeHTe, benwie HomHuub
oToOPEHADTOR, E0AW KYDLOP HAXOOKWTCA & NYCTOM NpOCTRaHCTBE.

¢

*  [Nas - yKasaHME HANPAEAEHHMA NOSLEMSE CHaTa KpbIWM, YHaZaHKME CTOpOH: EMGopa
PEzOSNAEMEN INEMEHTOS M YKE3AHWE HanpaeneHKA Barnana Pazpezoe. OH Taume



MCNONBZYETCA A8 YHEZAHWA PACNOAMHEHKA KPMBOAWMHERHEIX CTEH M HasecHbix CTeH,
pA3MELLFEMEIN C MCNONE30EAHMEM NE0METDHUYECKOND B3pMaHTa M0 KACAaTEAbHBIM, KOTOA
CyWeCTeyeT Bonee onqHOTe Cnocoba pasMeLLEHIA.

*  COMHUE - KCNONB3YETCR NPKM NOCTPOEH MM HaBetHoM CTEHEI ONA YHa3aHWA & "HapyHHOR"
NOBERSHOCTH.

*  [lMneTa - oToOpaHaeToA NP MCNoAB30EIHMK PYHELMK BocnpuaTra MNapameTpoE.

r

Bo3moitHbl CAE0YWME BapHaHTEI OTO0DEMEHMA KYPCOPa-MMNETKM:

Janonueduan MuneTtka - Kypoop HABEOEH HA BEPLUWHY AWHHKM NPHWEAIKK CTEHE MK HE BEDLWKH
OCH MDHMEAZKH GankK.

e

HanonosuHy JanonHedHan NMWNeTka - Kypoop HaeegeH Ha Yznoeyro Touxry, 00bI4HYE BEDLWMHY
WAM DACcNoAErasTca & oGNacTi, 4OCTYNHON 408 Beldopa.

#

YactvuHo 3anonHeHHan Muneta c MonocKamM - Kypoop HEX04MTCA Ha MHHWK NOMBASHM.

’

Munertea ¢ Moaockamu - KYpCop HaB2OeH Ha BeplMHY obeivroro pebpa.

7

MycTan MWNeTHa - KypCop HAXOOKTCA B NYCTOM 06NacTH aKTHEROTD OKHA.

+  |lUnpMy - NOSBARSTCA NPK MCNOABI0EAHHMM PyHELMK MNepanayn MapameTpos.

™

s ; !i‘ Fa __,-l'l"" B

*  Juak MNaoc - NEPEMELLEHHE, NOBOPAT M SEPHANBHOE OTPAKEHHME HOMWK JNEMEHTE.

=3

[+



+ [Nga 3uaxa Moo - NepEMELLEHME MAKM NOBOPOT HECHONBEMY KOMMA INEMEHTE.

i

'i++

s  Bewtop LUTPHNOBKM - YHA3ILIEIET HE HECBXOOWMOCTE 3303Th BEKTOD HANPAENSH WA
WITPHKDBHIA.

+  Monotok - paamewedme Pasmeptbix Llenouek, Yrnoeoix Pasmepoe, uenodes OTMETOK
BbicoTel, MacnopTos 30H 1 3HEYEHMA MnowaaM LWUTDKMKOBKK; Takme oTodpamasToA Npx
3AMBIKEHMM MHOMOYTONEHHEDE.

e

*  Tpeayfiew - nepemewieHue beryweid Pamew maM cogepsumare Bydepa Ofmeda nocne
BLTABHKH.

MpH BbINOAHEHWH DNEPELWA HAHECEHHA Da3MEpPOE:

*  Mardwr ¢ pasmepHod AMHKUER - B 3D-00KyMEHTE; MOLAE YHA3AHWA TOUEH NDHEATHK
PasMEDOB, 3TOT KYPCOP NO3ZBOAAST BelGPaTh NAOCKOCTE, B KOTOPOM CNEQYET HAHECTK
SEEL

F
k-

*  MardwT ¢ NapannencHoi pasmepHod NMHMER - NPH BRNOAHEHWW ONEPALMK HEHECEHMWA
MWHERHLIK PAIMEROE B NtDO0ro HANDABASEH MK, 3TOT KYPOOP NOSBONAET BhIBPET TMHMID MK
pefdpo. Pasmepe ByOyT HEHECEHE! NAPANNENEHD AMHMK/PeBpy, HE KOTODOM CASNAH LWENIOH.

]
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Tekymiee 3naueHue koopanHat — B Tabmo CnexeHusl.
AKTHUBHU3UPOBATH TAOJIO CIEKEHUS — MIPH TOMOIIY MEPEKITI0YaTeNs B CTAaHIAPTHOM TabIIo
KOMaH/I.

B - —l\-ﬁ‘ - _ -

0 & -

Wnu [Mapametpsr — Oxpyskaromast cpeqa — Tabmo cinexxenus 1 BBoa koopMHar.
Ilo ymomuanuto ucnonbp3yrorcsi OTHOCUTENBHBIE KOOPAMHATHI OTHOCUTENIBHO Hayalla
JloxanpHBIX KOOpPAMHAT.

IMo3unuoHupoBaHme Kypcopa

IMo3unuonupoBanue mo cerke Alt+S — TOIBKO MO KOOPIUHATHOM WM IIIArOBOM CETKE.
WUnu Buo — Bapuanmut nozuyuonupoeanus Kypcopa

Jlns neaktuBaruu — emie pas Alt+ S.

JIns mepexiTroueHns KOHCTPYKTOPCKOH 1 maroBoit cetku — Shift+S.



JIMHUM NPUBA3ZKH

OTO BpeMEHHBIE OTPE3KH Il TOYHOIO IOCTPOEHHS , B OTJIMYME OT HANpaBIAIOLIUX,
UCUE3al0T MpH NepemelneHuu Kypcopa. Ho ux moxHo 3adukcuposath (Shift, 3adukcuposars
NO3ULIMOHUPOBAHUE 110 HAIIPABJIAIOIIEH JIMHUM WIN Yepe3 KOHTEKCTHOE MEHIO).

AKTHBHPOBATh JTMHUU NPUBS3KH — Bua- JInHUM NPUBS3KY WM yepe3 TabI0 KOMaH/I.

Co31aHue OMOPHOIO 3JIeMEHTA NPUBA3KHI
HaBectu xypcop Ha TOUKy uin pedpo, Haxatb Q.

Hactpotika nunuii npussizku: Ilapamempot — OKpyscaowan cpeoa — 02panuydeHus
Beooa u nanpasenaroujux

Hampasisitomie tuanu: Buo — nanpagnaowue nunuu.
Ecnu pacnonararorcst Ha KpUBOJIMHEIHOM SJIEMEHTE — MEHSIFOT HallpaBJICHUS
aBTOMAaTHUYECCKH.

Touku npuBszku — Buo — mouku npueaszku iy 4yepe3 CTaHAapTHOE Ta0JI0 KOMaH/I.

ILinockocTh penakTupoBanus B 3/1 okHe.

OTtoOpaskaetcs B 3] OKHE 110 YMOTYaHHIO
CkpbIThb - Buo — nokazams Ilnockocms pedoaxmupoeanus.
Ee MoxHO cMemiath, MpUBSI3bIBATh K 3TAXKY.

PacnoJjio:xeHne 00beKTa U CEBEP NMPOEKTA

Hapamempot — Pabouas cpeoa — Pacnonosicenue 0o6vekma npoeKmuposanus

N

KoHTekcTHOE MEHIO ITPH IIETUKE TPABOM KHOMKOM MBIIIA HA HA3BAaHUM MPOEKTA B
MaHeJIu HaBUraTopa

Ucnonw3yeTcst, mpu ONpeAeIeHUH MOI0KEHUSI COJTHIIA U T. 1.

CoxpaHeHue nmpoekTa

[Mpoext ApxuKAJl (.pIn)
Apxus (.pla)

Taxoke: 2]1 (.2dl), moayns (.mod), ckpunr (.gdl), CATIP (.dwf), (.dxf), (.dwg) u ap.

Caon

DJIeMEHTBI pa3MEIaloTCsl Ha CBOMX COOCTBEHHBIX CIIOSX.

JIBepu, OKHA, OKOHYAHHSI CTEH U YIJIOBBIC OKHA HE UMEIOT COOCTBEHHOTO CJIOSI, BCET/1a
HAXOJIATCS HA CJIOSIX CTEH, B KOTOPBIX Pa3MEICHBI.

KaMmepsl He UIMEIOT COOCTBEHHOTO CIIOSI.

Ecnm ynansercs cioi, ynansroTcsl BCE JIEMEHTHI B 3TOM CJIOE.



Jlnist mpeioTBpaIlleHus! peAaKTUPOBAHUS 3JIEMEHTOB HEOOXOAUMO OJIOKUPOBATH CIOU
(Haxxath 3aMOK Ha manenu napamerpsl cioeB — JJOKYMEHT — CJIOU — ITAPAMETPbBI
CJIOEB).

CrpouTe/ibHbIe MATEPHAJIBI

CrpouTenpHble MaTepHalbl Ha3HAYAIOTCS TII00AIBHO B TanoroBoM okue [lapamerpos
CTPOMTENBHBIX MAaTEPHAJIOB, 3aTeM HA3HAYAIOTCS KOHCTPYKTUBHBIM 3JIEMEHTAM B TUAJIOTaX UX
napaMeTpoB.

Ilapamempuor — Pexeusumul 31eMenmog — cmpoumenbHsle Mamepuaisl

CrpoutenpHble MaTepHalbl HE MOTYT HCHONb30BaThes 1t GDL-3nemenToB (aBepH,
OKHa, JIECTHHILIBI U OOBEKTHI).

IHokpeiTHS
Hapamempot — Pexkeuzumot  31emenmos — Iokpoimus

N3HaganbHO 251eMeHTaM 3aJal0TCsl CTPOUTENIBHBIE MATEPUAIIBI C IIPEIBAPUTEIILHO
OIpeAEICHHBIMU NOKPBITUAMU. HO CyIecTByeT U BO3MOKHOCTb 3aMEHbI IIOKPBITHI Ha yPOBHE
AJIEMEHTOB IPU IOMOIIM OKpacKku noBepxHocTel. Mnu 3amensl okpbITHii B nanenu Modens
JUAJIOrOB IIapaMETPOB JIEMEHTOB.

Texcrypsl

Buo — Ilapamempuwt 3/] 6uoa
B nmogaunanore Pacmpennsix HacTpoek nomkeH ObITh akTHBUPOBaH Mapkep TekcTpypa
OpueHTanuio TeKCTyp MOKHO HacTpouTh B 3 /] Buaax.

3amMeHa NOKPBITHI

1. ITyrem HacTtpoliku [lapameTrpoB DieMeHTOB
JIBa cmoco0a:

1) Ilpu nomoun nmanenu Oxpacku [ToBepxHocTeit

2) B nquanorax IlapameTpoB DneMeHTOB: BEIOPATh 3JIEMEHT UM OTKPBITH OKHO
[TapameTpoB DnemMeHTa IO YMOJTYaHUIO, B pa3zeiie 3aMeHa MOKpbITUi (B maHenu Mojiens)
Ha)XKaThb KHOIKY-TIEPEKIII0YaTeb OJTHOTO MJIM HECKOJIBKUX (JIJIs1 pa3HbIX IpaHel) MEHIO BbIOOpa
nokpeITus. Eciy HajkaTa KHOIKa ¢ M300paskeHUeM LEMOYKH, TO /Ui BCEX I'paHel OJJMHAKOBOE
MOKPBITHE.

2. [lyrem ucnonb3oBanus nanenu Oxpacku [loBepxHoCTeH (HaI0 OTKIIOUYUTH
«HacIJIeTyeMbl» PEXU TOKPBITUI — 1I€aKTUBUPOBATh Mapkep B nuanore [lapamerps! — Pabouas
cpena npoekrta — Haciemyemsiil pexum).

Ilepeiitu B 3/1 OKHO.

AKTHUBHpOBATh MaHETb OKpacku noBepxHoctel (okHo — [Tanenu — Okpacka
[ToBepxHoOCTEH)

Br16paTh nokpeITHe. BHIIOTHUTS OHO U3 AeMCTBHIA:

- IIEJIYOK Ha HY>KHOM IOKPBITHH B naHeian OKpacka OBEPXHOCTEH,

- HA)KaTh KHONKY BocnpusaTus noBepxHocTel B naHenu OKpacku MOBEPXHOCTEH, 3aTEM
LIETYOK Ha TOBEPXHOCTH 3jieMeHTa B 3 /1.

- HaBECTHU KypCOp Ha MOBEPXHOCTh, KOTOPYIO Ha/I0 3aMEHUTD.



[Tpu HEOOXOIMMOCTH BOCIIOIB30BATHCS KilaBuilei Tab mist nukimudeckoro nepedopa

MMOBEPXHOCTEH MJIM BBIOOpA BCEX rpaHEil.

[I{enuoK MBIIIBIO.

Crtpykrypa npoexkra

B BepxHeii 4acTH BHINAAA0NIET0 HABUTATOPA = TPH KHONKH

P: b _.E |'1I |.‘,J
wr [ Be3 wuasn

v [ yuacron

TeHnnam

IIpursikenue

[TputshxeHne — B CTaHAAPTHOM Ta0JIO KOMaH/I WM B KOOpAUHATHOM Tabio.
Hamnpumep, pacrionoxuts nepeBbs Ha ceTke 3/1.
AxrtuBupoBath OOBEKT, BHIOpATh IEPEBO, BEIOpATh (HYYHKIHIO «IIPUTSDKEHHE K 3/ ceTke»

u3 Bbinajaomiero MeHo [pursokenus CranaapTHoM Tabiio KoMaH[. MecTa pacnoioKeHus
JIEPEBBEB YKA3aTh IIEITYKOM MBIIIIH.

13

Padora ¢ npussizkamu. Ctensl, neperopoaku. Paccranoska pazmepos
9JIEKTPOHHAs peicIinHa

00BEKTHBIE IPHUBSI3KH

uHCTpyMeHT «ITpruxoBka»

pabouast cpema mporpamMMbl. Pa3MepHbIe e IHHHIIET

paboumnie ceTkr 1 (POH PabOUETO OIS, UX CBOHCTBA, HACTPOHKH U TTApAMETPBI
OKHa dTa)ken

CTPYKTYPHBIE OCH YepTexKa

crenbl. [lapameTpsl U pelakTUpOBaHHUE

nepekpbITus. [lapameTpsl u cmocoObl peaaKTHPOBAHUS

JIMHEHHbIE U pauajibHble pa3Mepbl. ABTOMAaTHYECKast IPOCTAHOBKA Pa3MepPOB
Vnpaxnenue: Hactpoiika eIMHAL TPOEKTA.

dopmMupoBaHHe OKOH TUIaHOB dTakel. [locTpoenue oceil o 3aganHoMy npoekty. [locTtpoenue cTen
LIOKOJILHOI'O 3Tax<a 31aHusl U nepekpuitus. [IpocTaHoBKa pa3mMepos.

JlabGopaTtopHas pabota
Co3aHue CTeHBbI.
1. 3aganune: HapUCOBATH CTEHY.

Bri6paths nnctpymentT Cmena Ha nanenu uHCHpPYyMeHm08.
Wnu naxkab! HaxkaTh Ha CTeHa Ha MaHeI HHCTPYMEHTOB, UJTH BBIOPATh AyOIUPYIONIYIO

MMAKTOrpaMMy Ha WH(OpMaIMOHHOM TabJI10.
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[Tapametpsl cTeHsl Ha nanenu Hugopmayuonnoe maono.
Bo Bknaake ['eomerpuueckuii BapuaHT BeIOpaTh I -00pa3nslil yTh CTEHBI (IIEMOYKa U3
CTEH), TaK KaK I10 YMOJIYaHUIO — NPSIMOYTOJIbHBIN KapKac A0Ma.
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[IpoxpyTuth unghopmayuonnoe mad.10 co CBONCTBAMU CTEHbI, HAUTU MOJIUUHY CHIEHDL.

IIBet cTEHBI.

UTto0bl 3a1aTh IIBET, KOTOPHBI OyaeT oTpaxkaThes B 3/ okHe, HAJ0 3aliTH BO BKJIAJIKY
Mooenep.

BreimonHuTh NpUBS3KY K ceTke. Iy 3Toro 3aifTu B KOOpAuHATHOE Ta0JI0, HANTH 3HAK
IHo3uyuonupoeanue Kypcopa v BHIIIOTHUTH TIPUBSKY K KOHCTPYKTOPCKOM CETKE.
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HapucoBats cTeHy HYKHOU (OpPMBL.

Ecnu ommbnucek n He0OX0AMMO clienaTh mar Ha3an, HaxMute Backspace na
KJIaBHUATYpe.

IIpy BTOpUYHOM IIPUXOJE B HAYAIBHYIO TOUKY, KOHTYDP 3aMbIKAETCS.

Iepexon B 3/] okHO — wim F3, unu yepes BKIAJKy B paboyeM OKHE, WK B
MHHUHaBHTaTOpe (ITAHEI COCTOSIHUM ) BBIOpaTh aKCOHOMETPHIO WM TIEPCIICKTHBY.
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Tpebyercst Bpemst 17151 TOCTPOEHUSI.

@ 3D-okHD

UT0OBI MOKPYTUTH, MOKHO BBIOPATh HHCTPYMEHT Opouma.
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| 30-okHO

3aiiiuTe B aKCOHOMETPHUIO, niepeiauTe B cBoicTBa 31 npoekuun: Onpedenenue
napanienvHol nPoeKyuu.

B packpbiBIIEMCS] OKHE MOKHO 3371aTh PACHONI0KEHUE KaMephl, OJI0KEHUE COHIIA.

B aTOM e OkHEe MOKHO BBIOpaTh J1000i BUJ — (hacaj, KphIa U T.1.

YTo06BI IOCMOTPETH JOM U3HYTPHU, HEOOXOAMMO NEPENUTH B NMEPCIeKTHBY (B
AKCOHOMETpPHH He paboTaer).

Bri6opats yenoBeuka (nukrorpamma). [losiBnsiercss okHo. BeiOpaTh Hy)HOE
HaIPAaBJICHUE JIBV)KEHUS YEJIOBEKa.

MpI11b10 3a/1aTh HaNpaBiIeHUE, CTPETOUYKAMHU MTEPEMEILAThCS.

2. [locTpoeHue cTeHBI 0 KOOPAMHATAM.
Ha xoopanHaTtHOM Ta010 IpU aKTUBHOM TPEYrOJIbHUKE (J€NbTa) — OTHOCUTENbHBIE

KOOP/IMHATBHI.
[Ipu HEaKTUBHOM — aOCOJIIOTHBIE.

e 0,00° (R lw 1:100 b | £F Cneuwans
H i 4018 EI Ar: 4350
Ay 1667 & 337,46°
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Mo:xHO 3a1aBaTh HY)KHBIE pa3Mepbl BpDY4YHYIO. Y UUTHIBATh HAIIPABIICHUE.

MosxHO Ha)kuMaTh X WIH Y, TOTOM yucia. Enter Hy)kHO Ha)XUBaTh TOJIBKO MOCIIE TOTO,
KaK OTJIOKECHBI X U Y.

IIpu pucoBaHuM NEPHEHIUKYISAPHBIX CTCH JIy4Ille PUCOBATH OT OCH CONPSKEHUS CTCHBI.
Ona BpIIENSIETCA [TPU HABEIEHUHU MBILIKOM JKUPHOM CTPEIKOM WU )KUPHBIM 3HaKOM
«Mepcenec». [Ipyrue cTopoHsl CTCHBI BBIAEIAIOTCS TOHKMM Ha4YePTaHUEM TaHHBIX 3HAKOB.



Buo — Ilapamempul ¢vr600a na sxkpan — Jlunuu npueaszku cmen u 6anox. Ha ueprexe
OyIyT BUIHBI O0OJIEE TOJIICThIE TUHUH CO CTPEIKAMHU, OTHOCUTEIBHO KOTOPBIX CIEAYET CTPOUTb.

Buo — Iapamempui ¢v1600a na skpan —CKpvimo JTUHUU CORPANCEHUSA CIMEH U OATIOK —
JOJI’KHO OBITH AaKTUBHO.

Ecnu noBopaumBath cucteMy KOOPIUHAT JUIS AUArOHAJIBHBIX CTEH, X U Y TOXKE
pa3BOpauYMBaIOTCA.

Y 106HO, 4TOOBI Beeraa ObUTO BKIIOUCHO MAd/10 Clexcenus Ul KOHTPOIIS pa3MepoB.
BxirounTh €ro — B BEpXHEM madio cocmoanua.
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Eci HeoOX0IMMO MTOCTPOUTH JIBE CTCHBI 0] IIPOU3BOJIBHBIM YTIIOM, TO ITOPSIIOK
IEUCTBHUS TaKOB.

CHayana CTpOMM MEPBYIO CTEHY MO X (TOPU3OHTANbHAS HA IJIAHE).

3aTeM Ha TOPU30HTAIBHON JIMHUHU HAJ0 HAWUTH TOYKY, OTCTOSIIYIO OT KpaiHEeH JIeBOM Ha
pacctostHuu 1530 mm. /{151 3TOrO0 CHavana OTMeYaeM HadyalbHYIO JIEBYIO TOUKY MBIIIKOM, HE
HerJIsieM, 3aTeM ykasbpiBaeM Aenbra X 1530, naxxumaem Enter. TosBisieTcss Touka, OT KOTOPOit
JIOJKHA MTONTH HaKJIOHHAs (BJIEBO) CTEHA.

Tak Kak CT€Ha HAKJIOHSAETCS B OTPUIIATEILHOM HAMPABIEHUHA OTHOCUTEIIBHO OCH X, TO
MBIIIIb YBOJUM B JIEBYIO CTOPOHY TOPU30HTAIBHO (YTOJ Ha KOOPJUHATHON MaHeN! JOKEeH ObITh
180 rpan.), Haxkumaem Ha KiaaBuatype a (angel), 3amaem yroa 55,59. Eciu yron mo yacoBoit
CTPEJKE, HAXKUMAEM «-», €CIIM IPOTUB YACOBOM CTPEIKH, HAXKUMAEM «1).

Tak kak HaM OTHOCHTEJILHO HBIHEIIHETO moJioxkeHus (180 rpam) Hy>)KHO HAIPaJIATh 1O
YacCOBOM CTPEJKE, TO HAKUMAEM «-«.

OT1noxuth pazmep creHsl 3370 MM MOKHO, Ha)KaB OYKBY I' U BBEJISl HY>KHOE YHUCIIO.

JIuHus NPUBSA3KHA HOBOM CTEHBI 0KA3aJ1ach CIIPaBa, COOTBETCTBEHHO, U pa3Mep UCKa3HIICA
C YYETOM TOJILIHBI CTEHBI.



Heo0xommuMo pacionoKuTh ClieBa.
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3. [IapaMeTpbl HHCTPYMEHTA CTEHBI.

I[Ba)KHI)I HaXaTb Ha MHCTYPMCHT CTCHBI. OTKpI)IBaeTCSI OKHO.

3aznaTe BBICOTY CTEHBI.

Hwu3 ocHOBaHMS CTEHBI OTHOCHTENBHO TEKyIero 3taxa — 0.

Hu3 ocHOBaHMSI CTEHBI OTHOCUTENIBHO MPOEKTHOTO HYJIS.

3a MpOEKTHBIN HOJIb MOYKHO B35ITh OTMETKY nosna 1-ro staxa. T.e. 0.

Torna st 2-ro Taxka pa3mep OTHOCUTENIBHO MTPOEKTHOTO HYIs OYAEeT MEHSThCS.

[Tapametp Moodens — 3anaet 1BeT cTeHbl B 31 okHe (HapyKHEW U BHYTpeHHEH
MOBEPXHOCTH, TOpLa). MOXKHO BCe CBSA3aTh B LIETlb, TOTJa MaTepuall OyeT OJJUHAKOBBIM.

3anaHue 1: MOCTPOUTH CTEHBI Pa3HOM KOHCTPYKIIMH (OCHOBHAs, MHOT'OCJIOWHAS,
CJIOKHBIN TPO(UIB) U PA3HOTO FEOMETPUUEKCOT0 BapuaHTa (BepTUKAIbHAs, TpanelenaaibHas,
MHOT'OYTOJIbHas).

Hcnons3oBaTe KUpIHY.



va

HOCTpOI/ITB HAKJIOHHBIC CTCHBI — B OAHY U IBC CTOPOHBI.

/N

CnoxHast CTeHa —MCTIONB30BaTh creyuanbhulii 1pops. [Ipodunn MoXKHO co31aBaTh
camMHM.
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BeHYaWMA KapHUS
A6 nepee. T-npodune
Hapys#HEIR NogoKOHHME

3ananue 2: MOCTPOUTH pa3Hble BapuaHTHI CTeH. Mcnmonb30BaTh MaTepuan 1yo, cpyo.
3amate TommuAy OpeBHa 350 mm. Tommuna crenst 350 M.
JloGaBUTH BEpTUKAIIbHBIE OEIIbIE KOJIOHHBI.
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Jiis mony4eHust JONOTHUTENBHON HH(POpPMAIMK HaI0 HAXKAaTh 3HAK BOIPOCA B IPABOM
BEPXHEM YIUIy, 3aT€M Ha)KaTh UHTEPECYIOLIEE HAC CJIIOBO WJIM TEPMUH Ha DKpaHe, OTKPOETCs

CIIpaBKa.

3. IToka3 Ha MUIaHe 3Ta’a MOKET ObITh CO ITPU(OBKOI naK 6e3 — Ha Bail BEIOOP
ycraHaBiuBaeTe. Taxke BEIOMpaeTe BET MPEICTABICHUS.

- & OTOBPAMCEHME HA MMNAHE W B PASPESE

= MOKA3 HA NNAHE 3TAXA
Mokas Ha 3ITaxax EBce PenegaHTHBIE 3Ta... @
Mokas Ha MnaHe JTaxa CeyeHue W Huz fé;
Mokas Mpoekum CornacHo JuanasoHy... iz
= NPOBEPXHOCTW CEYMEHWA
':LL#"' NuHKK CedeHMiA CnAowHaa AMHKWA
LY Mepo MuHmm Ceuerma 0,60 mm 47 El

_Uﬂﬂ JameHuTe Mepea WTpuxoskn Ce... HeT

KOHTYPh

ﬁ/ NuHkm KoHTypa CrnnowHaa AMHKMA
Eﬁ_l,] Mepo NuHuiA KoHtypa 0.20 mm a7 El

|-|—_| NwHun Topuos CTeHw O&a &,




Nwmeercs 3aknanka Cuema u 6bIHOCHAA HAONUCH.

MOo3kHO 3a/1aTh J1TaHHBIE.

3atem 3aiitu B /JoKkymenmul — Kamanozu u cmemeot.

[IporpaMmMa nmojc4yuTaeT, CKOJILKO MOHAJ00UTCS MaTepuana u T.1I.

14 |PabGota co caosmu. Padora ¢ 0M0JIMOTEYHBLIMH 3JIEeMEHTAMH
ciou
CTIIOCOOBI KOMTMPOBAHHUS DIIEMEHTOB
(boHOBBII1 3Tax. HacTpoiku 1 BO3MOXKHOCTH
KOJIOHHBI. [lapameTpsl, penakTupoBaHue
OMOMOTEUHBIC YTIEMEHTHL: ABEPH, IpoeMbl. HacTpoiika mapamMeTpoB U CIIOCOOBI peJaKTHPOBAHHUS
OMOIMOTEUHBIC SJIEMEHTHI: OKHA, HUIIHU, BBICTYIBI. [lapamMeTpsl, cioco0b! pelakTHPOBAHHUS
IIpakTnueckas padora: Pabora co ciosimu nporpammbl. Co3/1aHuE HOBBIX CJIOEB U KX KOMOUHAIIUH.
[lepenoc s1emenToB B apyrue ciou. KonmpoBaHue CTeH U3 OKHA TIaHa IIOKOJS B OKHO 1 oTaxka. Mx
penaxTupoBanue. [locTpoeHne MepeKprITHI U CTEH 1-T0 3TaXka 3TaHusL.
ITocTpoeHne KONOHH.
[TocTpoenne nBepeii 1 MPOEMOB U OKOH HA IIIaHE IIEPBOTOo dTaxka. KommnpoBaHue 2IIEMEHTOB B OKHA 2-TO
staxa. X pegaktupoBaHue.

15 |Pa0ora ¢ JileCTHHMIIAMH:

nectHulbl. HacTpolika napamMeTpoB U peJakTUpOBaHKUE

CO3JIaHKE JIECTHUII IO 1A0JI0HY

IIpakTuyeckas pabora: OCTPOEHUE JBYX HAPYXKHBIX U BHYTPEHHEH ecTHUL, naHayca. Co3naHue
IIPOEMOB B IIEPEKPBITHUSI.

Pabora ¢ kpbieit

kpbiy. HacTpolika napaMeTpoB U pelakTHpOBaHHUE

CO3/1aHUE KOHBKA

orepanny HaJl 00beMHBIMH HJIeMEHTAMU

MHOTOSIPYCHBIC, KYIIOJIbHBIC, CBOUATHIC KPBIIH. CIIOCOOB! BEIYEPUNBAHUS M PEIAKTHPOBAHMUS
YinpakHeHHe: IOCTPOCHHE ABYX MIEPECEKAIOMUXCS ABYCKAaTHBIX Kpbll 31aHus. [loapeska cTeH,
IEPEKPBITUI ¥ KOJIOHH 10 KPBILLY.




16 |Pabora c untepsepom. OcBelenue

BO3MO)KHOCTH PabOTBI C HHTEPHEPOM

cO31aHue COOCTBEHHBIX OMOIIMOTEUHBIX JJIEMEHTOB

UCTOYHUKH CBeTa. [lapameTpsl

3¢ ekt BU3yanuzanuu

HaBuranus B 3D-okHe

paboTa ¢ aKCOHOMETPHUECKUM M TIEPCIIEKTUBHBIM H300paxeHussMu. DoTonzoOpakeHune
YnpakHeHHe: paccTaHOBKA MEOEIH, CO3aHUe MTOJMYMOB, ITOIBECHBIX IIOTOJIKOB, DJIEMEHTOB JIEKOpA.
Coznanue hoTon3o0pakeHui HHTEphepa 3JJaHUs BO BHYTPEHHEM PeKUMeE (POTOCHEMKH B PEIKUME

LightWork.

17 |Ixcrepbep 3nanus. biaaroycrpoiicTpo:

BO3MOYKHOCTH PabOTHI C HHTEPHEPOM

CO3lIaHKMEe COOCTBEHHBIX OMOIMOTCUHBIX JICMEHTOB

ucrounuku ceeta. Connie. [lapameTtpsr

BU3YyaJIM3alHs IPOSKTA

Coznanue horonzoOpakeHuid HKcTepbepa 31anus. Co3aaHue 3CKU3HOTO PUCYHKA.

18 |3D-pa3pesbl. DopMHUpOBaHHEe YePTeKeNi:

paspessl, (acaabl, BHyTpeHHUE BUIbI. HacTpolika mapamMeTpoB U peakTupoBaHue. OTMETKHU BBICOTHI U
YPOBHS

3D-paspe3sbl

pasBepTKa CTeH. Bbruncrienue miomau NoMeIeHus

MOATOTOBKA YepTeKeH K redaTu. TeKCTOBbIe HaINCH

UCIIOJIb30BAHUE CIIOEB IIPU TOATOTOBKE UEPTEKEi K meuatu

CO3/1aHHE KHUTH MaKEeTOB

[Toctpoenue pa3zBepTku NoMelieHus. BpiBoa Ha neyaTh YepTeKen.

JlabopaTopnasi paGora
IIpoekTUpoBaHMe KOTTEIKA
1. Crena.

Bricora staxkeit — 2800 Mm.

CreHbl U3 OpeBEH U KUPITUYA.

Tonmuuna aepeBsHHOM CTeHBI — 250 MM.

[IpencraBienue Ha TUIaHE U pazpese:

[ITpuxoBka — nepeso.

LIBeT — yepHBIi U Oelnblil, YTOOBI Ty4ilie OBLIIO BUTHO HA IKPaHE.
Mopaens — aepeBo, ayo.

Cpy®.

Tonmuna 6pesHa — 200 MM.

Tounble pa3Mepsl 3a/1aBaTh: CI€JIaTh AKTUBHBIM «JeibTa». HaxaTh X, BBECTU TOUHOE
YHCIIO, HAXKaTh Y, BBECTH TOYHOE YHCIIO. J{00aBIsATh + WK -.
He xiukaTth MbIkoit!

TonmuHa KupnU4HbIX cTeH — 300 MM.

CBoiicTBa CTEHBI: IITPUXOBAKA — KUPITUY OOBIKHOBEHHBIH.
Moaenb — Kupnu4 KpacHBIH.

Cpy0 yOpath (cnenath B ycTaHOBKax 0).

[lepuonuuecku mpoBepATh pazmepsl. Boiopats H3mepenue B BEpXHEM MEHIO.
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Buytpennue neperopojaku — ronmuHa 100 mm.
Ecnu He mpou3011I10 CONpsHKEHHs 0 CTEHaM B MECTaX MX COCTBIKOBOK, HAJI0 BKJIIOYHTH
orobpaxenrue Buo — Ilapamempui 6v1600a na 3kpan — JIlunuu npueazku cmen u 6aiox.
YToOBl HCIIPaBUTh HETOYHOCTH COCTHIKOBOK, HA/IO BBIJICIUTH CTEHY, LICIKHYTh O
YepHOU TOYKH, KOTOpast OTPEACIIET JIMHUU COCTBIKOBKH, BEIOPATh B OSBUBIIEMCs: MeHI0
CONPOBOXKICHUS UIMEHEHUE PAIMEPOE.
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BBITAHYTH IMHUIO C TOUKOM 10 JIMHUM COMPSIKEHUS MO BEPTUKAIU U IO TOPU30HTAIIH.
Otximountsh Buo — Iapamempel évi600a na yxkpan — Jlunuu npueasku cmen u 6a10K.

Ecnu crena HenpaBuiibHON (OPMBI, TO HaJI0 BBIOPATh MHOTOYTOJIBHYIO CTEHY U
HapUCOBAaTh KOHYp I10 TOYKAM C HY>KHBIMH KOOpAUHATaMHU.

:ET‘:?‘T:_ v o “"T ‘

#
&

KoHTyp 3aMKHYTb — IIpH 3aMBIKaHHH MOSBIIAETCS MOTOJIOYEK.

CoXpaHHTh TOKYMEHT: ¢ pacimupeHueM .pln

2. MucTpymenTsl 2/]

JInHus

3aiiTu B cBOMCTBA TMHUU. MOHO 3a7aTh THII JIMHUH, LIBET, BBIOPATh CTPEIKH, MApKEPHI.
EcTp oTpe30k, IoMaHas1, TpsIMOYTOJIbHUK, PUCOBAHME 110 BEKTOPY.

JlomaHas nMeeT BapuaHThL: IPSMOJIMHENHBIA OTPE30K, AYTa 110 2 TOUKaM, IO 3 TOYKaM,

0 LIEHTPY.

OKpPYXKHOCTb, JJLITHIIC
Tun nuaUM, UBET, CTPENKHU U T.1. Pa3Hble ciocOOBI MOCTPOSHUS.

Jlomanas



OTJ’II/I‘II/IC OT JIMHUMA: HpI/I BBIACJICHUHN HOMaHOﬁ ITOABJIAKOTCS I-IepHI:IC TOYKHU. 3T0 eI[HHBIﬁ
OOBEKT.

A JIMHMS COCTOUT U3 OTIENbHBIX JIUHUI, IPOCTO CrpyNIUPOBaHHbIX. OTAEIbHBIE
(dbparMeHThI COCTUHEHBI TTOJIBIMK KPY)KOYKaMU. MOXKHO pa3rpyIiupoBaTh.

CniaiiH-KpuBast
OTKpBITBIN UM 3aMKHYTBIH KOHTYD.

Kpusas besve

Haxatp 1 NOTSAHYTH, yACPKUBAs JIEBYIO KJIABULIY MBIIIH, BBITATUBaTh. [losABsA0TCA
IIJIaBHBIE KOHTYpHL. MIHaue — jjoMmaHas.

MO3KHO TSAHYTb 3a pPy4KH, U3MEHSATH BUI.

CBO60,I[HOC pUCOBAaHUEC — OT PYKH, HAXKATH JICBYIO KJIABUITY MBbIIIH.

Y3a0Bast TOUKA
CBoiicTBa — IBET.

Wuorna IIpU puCOBAaHHHU HCO6XOIII/IMO TOYHOC MO3UIIMOHUPOBAHUEC — K CCPCAUHEC U T.1.
Hamo B BCPXHEM MCHIO BbI6paTb COOTBCTCTBYIOIIYIO IIUKTOIPAMMY.

Bug Konctpywpoeanwe [Jowkyment  [Napamerper  Teamwork  Okdo
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e— Jnim Mpueaskn

e (7 = 2 Toukm Mpreazkm

M50, 1-i 372 Cepeauna

Hactm (3)
MpouenT (20,0055
Paccroanwe (1000 )

PaeHeie YacTn c ¥uetom PaccToanmna (1000 mm)

== Mewgy BeprinHann
Mescgy Toukamn MNepecedennn

-
+. Baone Bcero Inementa

HactpowTe 3HaueHna Touek [Npueaskm...

Bonme6Has manoyka — MHCTPYMEHT, KOTOPbIH TIO3BOJISIET pUCOBATh CII0KbIe (POPMBI U
npeBpalaTh UX- B HyXKHbIE 00BEKThI — CTEHBI, KPBIIY U T. 1.

Chauana — BbIOpath (hopmy. 3aTeM — BBIOpaTh 0OBEKT, B KOTOPBIN 3Ty hopMy
npeBpamaem. Hampumep, Kpyr nIpeBpaTuTh B CTEHY.

Haxxats npoGein u nepxkatb. [logsnsercs BonmeOHas nanouka. Lnep:xusas npoodern,
HaxaTh Ha HY)KHYIO hopmy (KpyT).

Ilepeiitu B 3/1 BUA.

JlaHHas onepanuo HATOMHUHAET SKCTPY3HUIO B IPYTHX MporpaMmax.



JlabopaTopnasi padora
Peabed

1. Peabed.

BosmoxHO ABa BapuaHTa pesibeda: IpoCTON U XOJIMUCTBIM.
ITo BbICOTE penbed TOIKEH YXOIUTh B «K(MUHYCH.

1) B manenu uacTpymMeHTOB BbIOpaTh KoHCTpyHpoBanue — [IJIMTA (mepekpoitue).
TonmuHa NIMTEI IEPEKPBITUS — YUECTh IIEpEna.

ITocTpouTh NPAMOYTOJIbHUK.

[IepeiiTn B IepCEKTUBY.

2) IlocTpoenue penbeda ¢ nepenagamu.
[Toctpouts 3/ ceTky npou3BOIBLHON (OPMBI.
JU1s IpOCTOTHI — MPSAMOYTOJIbHUK.

Bb10OpaTh KOHCTPYKIIMIO — TBEPAOE TEIO.

k  Owkno Cadimage [Momowe
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ITpu nmocTpoeHUH MOXHO HCII0JIb30BaTh KAPTHHKY U3 Tonorpaduieckoil kapTol. Takyro
KapTUHKY HaJ[0 IEPEMECTUTH B pabouee MoJie U 10 HEW MOCTPOUTH TOPU30HTAIIH.
I'opuzoHTanu crpouts yepes ciuiaiinbl. CIUTaiiHbI — B TAHEJIM HHCTPYMEHTOB — Pa3Hoe

(wnu Eme).

Tenepp Hamo BbIEAUTH 3J[ ceTKy, OHa IOJICBEUYMBAETCS 3€JIEHBIM IIBETOM, HAKUTh
IpaByl0 KHONKY MBbIIIM, BBIOpaTh B KOHTEKCTHOM MeHIO Bwlopams u axmusuposams
uncmpymenm, HamaTh kiaBuiry [IpoGen Ha kilaBuaType, MOSBISIETCS IMA0TOBOE OKHO



‘4 Hoebie Toukn 30-ceTin 7 oo

AoBaEWTe HoBble TOYKK

Cozgate OTEEPCTHE

— | NogordaTte nog Peépa MNone3osatens v|

S

Bruiopare Ilodocname noo peopa nonvzosamens. Haxars OK. mpoiiTh 1o Bcem
crtaitHam. [Ipu 3ToM crutaitHel U3 2-X MEPHBIX MPEBPALAIOTCS B 3-X MEPHBIE.

Ecam cnnaitH He COBCeM KOPPEKTHO OTpa)kaeT IUIaBHbIE TOPU3OHTANIM (HAmpUmep,
XopAamu), HEoOXOQuMO 3aiiTu B riaaBHOM MeHIO B Ilapamerpsr — Ilapamerpsl Bomme6HoM
nano4ku — OTKIIOHeHHE oT AyTH — 3a1aTh 10. Yem menbIne nudpa, TeM TouHee Iyra.

[Tocne atoro eue pasz Ilodoecnams noo peopa noivzoeamens.

Teneps MOKHO Bce CIIJIAfHBI BRIACTHUTD U YAAIUTh. Penbed octanercs.

[Tpumeuanue. UToOBl yAamuTh OJWHAKOBBIE IJIEMEHTHI, HAJO IMPH TOMOIIU Oeryiien
paMOUYKM Ha NaHEJIM MHCTPYMEHTOB (IoJ YKa3aTeseM) 3a/aTh Iojie (OXBaTUTh BCE CIUIAiHbI),
KJIMKHYTh Ha Cnaiaiin B TaHETM UHCTPYMEHTOB, Pedakmop (B r1aBHOM MeHIO) — Boiopams éce
anemenmst — Delete.

Tenepp KIMKHYTH Ha J1I00OM M3 MOJIYYUBIIMXCS CIUIAWHOB, €II€ pa3, B BBINAAAOLIEM
OKOIIIKE BbIOpaTh QyHKIMIO Pedakmuposanue cniaiina no ésicome. BBecTu Hy)KHO€ 3HaYCHHE.

" Paccrosmme 1078,9
L:*. {;\ e —_ . .

......
_MELLEHNE NO BEPTHKANM TOYEX JD-CETKn

JIi1g KaXK0M TOPU30HTANIN Ha3HAUYUTh CBOIO BHICOTY. B 311 okHE — penbed ycmokHUICS.
Jl11s GombIneid mpaBAOoI00HOCTH MOXKHO 3aiTH B MTAHETh HHPOPMAITUH.
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YkazaTtenk

Berywas Fa...

HCTPYWMPOEaHY

Otkpsith Hapamempot 3/] cemku v ceradums ece peopa.

~ (% MOAENDb
3ameHa MokpbITUE;
@ . Tpasa - JeneHan & b l:::l Otuetnueo Bee Pebpa
. - OGT'—IETHHBCI Pegpa
TPYHT - KOpHYHEERIN Moneb3,

@ CrnaxeHo Bce Pegpa

TPYHT - KOpUYHEBLIA

CneynansHana Npueaska TekcTyphl BoccTaHoBWMTE TekoTypy

2. 1opoOKKH.

Ha wumMmeromemcs peﬂbe(be HaaAO HAapUCOBATb HOPOKKH. I[J'ISI OTOro Ha IIaHCIn

WHCTpYMEHTA 3aiTu B JlIokymMeHTHUpoBanue, JInnun.

Hapucosate HyXHbIe HOPMBI.
[Toxka 310 emie 2-X MEpHbIE JTUHHH.

[IepeiiTn Ha naHenu HHCTPYMEHTOB B I nuty.
PazMep miauThl HACTPOUTH TaKUM 00pa3oM, YTOOBI 1O BBICOTE JOPOXKKH OTIMYAIUCH OT

TpyHTA.

BriOpate matepuan - nangmadr - ...
[Ipeo6pasoBate B 3/] ¢ moMoIibio BoJIeOHOM Manoyku (Ipodesn yaep>KuBaTh).

Bbapnarop — ¢ momontpio nHCTpYMeHTa CTeHa.
HactpouTs BBICOTY, IIUPHUHY, IITPUXOBKY.

3. O3esenenne.

BriOpate Cteny. OTo OyzeT razoH.
Haznaunts maTepuan B Moaenu cOOTBETCTBYIONIUHN — TaHadT AEPEBbHU WIH JIp.

MoxHo po006aBuTh u3 Ombmmoreku. Jlims storo 3aiitm B OOBEKTH Ha MaHETH

UHCTpYMEHTOB. OTKpoeTcst OKHO OubOnuorek. 3aiitu B manky Busyanuszammsa. OseneHeHue.
BcraButh nepeBbs.

4. Boipe3aTh 0TBepCTHS B NePeKPbITHAX.



BeraenuTs nepekpeITHE.

AKTUBU3UPOBATb HHCTPYMEHT «IIEPEKPBITHE

[IpoBeputh B uWHGOOPMAIMOHHOW NAHENHW, KAaKOW BapuWaHT TIOCTPOCHHUS BBIOpaH —
MHOT'OYTOJIbHOE WJIU IIPSIMOYTOJIBHOE.

JIeBoll KHONKOW MBIIIM BBIACIHUTH TOYKY IIEPEKPBITHSA, MOSBUTCS JIOKAJIbHAS IaHENb
ciexeHus. BeiOparh «ynaneHue U3 MHOTOYroJbHHKa». HaprcoBaTh MHOTOYTOJNBHUK, KOTOPBIH
HaJ0 yJaJIUTh.

JlaGoparopnast pabota
Co3nanne paspe3osn

Pa3zpe3 cTpouTcs aHaIOrn4HO (hacagam.

3aliTH B NTaHEIb HHCTPYMEHTOB CJIEBA.

Bri6pate JlokymeHTaIms.

BriOpats uncrpyment Paspes.

[TocTpouThb cekyl1yIO IIIOCKOCTh Ha IJIaHe (MU JIOMaHYI0).

[TosiBUTCS «TJ1a3», KIMKHYTh B TY CTOPOHY, Ky/la HallpaBJIeH B3I,

3aiiTu B aHeIb HaBUTaLUH.

B nynkre Pa3pe3sl MosBATCSA HOBBIN CTPOKHU.

JlaTb Ha3zBaHue.

JIBak/b! EJIKHYTb 110 pa3pesy, BO BBIONOPTE MOSIBUTCS HOBBIM BUJ (pa3pes).

MacmraéupoBaHue roOTOBOT0 YepTesKa

Ecnu ectb YCPTEIK, BCTABUTH €T0 B apXUKa:

®daii1 — BHemnne n1anubie — PazmecTurs BHemHMi yepTe:k.

Ecimm Ha dYeprexke HET pa3MepoB, MOXKHO €ro MacmTaOHpoBaTh, OPHEHTHUPYSACH Ha
M3BECTHBIE dJIeMeHTHI. Hanpumep, mmpuHa aBepu.

PsimoMm ¢ aBeps HapucoBaTh JIMHUIO U YKa3aTh €€ pa3Mep, Hampumep, 900 mm.

Teneps HAAO BBIACIUTH OOBEKT, KOTOPHIH HEOOXOAMMO OTMACIITAOMPOBATh (KAPTUHKY).
Penaktop — W3menuts ¢opmy — H3MEHHTH TpPOMOPIUU — OTKPBIBAETCS OKOIIKO.
[ToctaButh ranouky «OnpenenuTh rpa@uIecKm.



Haxatp nocnenoBareabHO HECKOIBKO TOUYEK:
Hauano HoBOM nuHMUM, KOHEL OTPE3Ka HA YEPTEKE, KOHEL HOBOM JIMHUU.

Yeprex MacmTabupyercs.

Co3nanne reHepaJbHOrO MJIAHA

@DOTO MECTHOCTH WJIM YEPTEkK TeHEePaTbHOTO MIaHa HEOOXOAMMO BCTABUThH B apXHUKaJ B
KavecTBE MOJIJIOKKHU. PUCOBaTh B apXuKajie MOBEPX JAHHOU MOJIOKKH.

[opsinox paGoTsI:

CkomupoBarh TOMIOKKY (3CKHM3, PUCYHOK) M3 apyroro pemaktopa (pdf, jpg u T.1.).
BcraButs B apxukan (Pegaktop — BeraButs).

MacutabupoBatb.



JlaboparopHast pabota
IIpocTanoBKa pa3mepoB

B JloxymeHtauuu BblOpaTh JIuHEHHBIM pasmep, ABaXKAbl IIEIKHYTh 10 HEMY.
OTtkpeiBaeTcs OkHO. [IpoBecTr HaCTPOKKY.

Hacrpouts niser mapkepos. Liset simnauit. L{BeT Tekcra.

Pazmep nmunwmii — 0,1.

Mpudrt 2,5 Mm.

Pa3mepsl IpOCTaBUTH 1O LIETIOYKE.

KIMKHYTH MBIIIKOM 1O BCEM IIPOEMaM U KIIFOUEBbIM U3MEHEHUSM (DOPMBI.

3areM cnaenaTb JBOMHOM KIMK W YCTAaHOBUTH IOJOXEHHE pPa3MEPHON LEMNOUYKY
(HampuMep, Ha HEKOTOPOM YAAJICHUU OT CTEHBI).

[TosiBistroTCS pa3MepHble TMHUM U HU(PPOBHIE 3HAUYEHUS.

Ecnu HeoOX0aMMO CIIBUHYTH LIETIOUKY, HAJ10 HAXKaTh yKa3aTelb U CABUHYTD.

Ecnu Hazno x pa3mepHO# Lenoyke J00aBUTh pa3Mep, Hajl0 Ha)KaTh Ha Hee, U, yIepKHUBast
kiaBuiry Crtl, KITUKHYTH 10 TOYKE, KOTOPYIO XOTUM T0OABUTh K Pa3MEPHOIl JTMHUH.

Touky MOXHO yIalnuTh, IPOrpaMMa NEPECYUTAET pa3MeEpBI.

BriBoa yeprekei
B MeHnto cripaBa HaiitTu Knury makeTos, BRIOpaTh nanky OCHOBHbIE MAKETHI.
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Adepeeo No NogHabopam
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E_'m AP MpoekT
W t] CcHOBHBIE MakeThl
B o6noxka
P TwryaeHmid ancr
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Haxxatp npaByto kiaBuilly 1 BeIOpaTe HOBBIM OCHOBHON Maker.

OTKpoOeTCs AMaIoroBoe OKHO.

3aznaTe Ha3BaHUE, pa3Mep, MOJ.

Hazpanust Hamo naBaTh Takue, Kak B MAnKe ¢ YepTeskaMu OYyIeT Ha3bIBaThCS ATOT YEPTEXK.
Hanpumep, oOMepHBIi MJ1aH U T.JI.
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Cosznan uncTslii auct opmara A3.

MoxHo CKOITMPOBATD YK€ HMCIOLIYIOCA 3aI'OTOBKY B ICPEBC MAKCTOB.
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Uro0bl Ha AAHHYIO 3aTOTOBKY Pa3MECTUTh T'OTOBBIM UEPTEX, HAJAO OJHHU pa3 B MPaBOM
OKHe KIMKHYTh Ha KapTy BUIOB, BBIOpaTh HYKHBI BHJ, 3a)KaTh €r0 U, YJICPKHBas MBIIIKOH,
NepeTaliuTh Ha M0JIe YePTekKa BO BHIOIIOPTE.
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W r:'J AP TnaHbl KOHCTPYETHE

qepTem MOABJIACTCA HaA JIMCTE.



MacmTalb oTperynupoBaTh B CTPOKE aTpuOyTOB, MPAaBOM BEpXHEM yrosike — Macmrab —
paspernieHue.

IKCIUTUKALUS OMeIeHuii
CKpBITH CJIOH, KOTOPBIC HE HYXKHBI: pa3Mepbl, pa3pe3bl, BHYTPCHHUE BUbI U T.]1.
YOparts cioit ¢ MmeOenbio.

Co3znaTh c10il ISl SKCIUIMKALUK TOMELEHUI UM BOWTH B HETO, €CIIU OH YK€ €CTbh.

Bri6path HHCTpYMEHT 30HBI.

JIBaXIbl LIECJIKHYTh MBIIIKOW, OTKPOETCS MEHIO ¢ napamerpamu. [IpoBectn HacTpouiky
30H.

VYka3zarb HoMep 30HbI — 1.

YroObl yKa3blBaJMChb HOMEp 30HBI U €€ IUIOIIaJb, HEOOXOAMMO B MAacHOPTE 30HBI
BbIOpaTh BapuaHT oTpakeHus: nHpopmauu. Hanpumep, uepe3 apoosb.

VYkazarb mpudr.

VYKka3arp CI0M — HKCIIMKALNS [TOMEIEHNMN.

Ha uyeprexxe 0OBeCTH EpUMETP 3TOM 30HBI.

BHu3y BbICBeuMBaeTca: YKaKUTE€ MECTO PACIOJIOKEHHE TEKCTa 30HBI — MBIIIKON
HE00XO0/IMMO yKa3aTb.

Ecnu Hy)XHO MOMEHSTH LIBET oTOOpaxeHus 30H - [lapamerprl, PEekBU3UTHI 3J1EMEHTOB,
KaTeropuu 30H.

HasBate 30HBI: HaIpUMEp, TOCTHHAS, XOJUI U T.JI.

Jlns 3a1aHus [IBeTa KJIMKHYTh JBaX/Ibl B OKOIIKE U BBIOPATh LIBET.

B HaBUTATOPEC CIIpaBa BBI6paTB 3KCHJ’II/IK3HI/I$[. IlosButcs Ta6n1/1ua C Ha3BaHUAMHU 30H U
IJIOIAJBIO.

2 cemecmp

Coneprxanue paboT

1 |SolidWorks.MuTepdetic mporpamMmsl, HaCTpoiKa nporpamMmMbl. CTpYKTYpa Cpejibl
SolidWorks.




OcHOBHBIE BUIBI BBITIOTHAEMBIX padoT B cpeae SolidWorks.

WuTepdeiic mporpammsbl, HACTpOIKa MPOTrPaMMBI.
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Ctpykrypa cpensl nporpammsl (SolidWorks).

3apaum:

-U3yuenue neneit u 3a1a4 TUCHUILIHHBL

-Uzyuenune ocHoB paboThl B mporpamme SolidWorks. PaboTa B ri1aBHOM MEHIO pellakTopa.
-U3yuenue cpepl IporpaMmel.

-U3yuenne nrabioHOB U BAPHAHTOB MPOCKTUPOBAHUSL.

3aganue:

- M3yueHne BO3MOXHOCTEH TJIaBHOTO MEHIO M €r0 Mpeodpa3oBaHusI.

- Co31aHuE 3CKU30B BBITOIHAEMOr0 U3/1Eusl.

OCKU3bI BBIIOIHAIOTCS Ha IUcTax popmarta A4 u A3, Tak e BO3MOXKHO BBIIIOJTHEHHUE B
JIEKTPOHHOM BHJIE. DCKH3bI TOJIKHBI OTPa)kaTh OO BUI U3CIHUS U €T0 KOMIIOHEHTHI.

CocraB rinaBHOro MeHI0. /lepeBo KOHCTpyHpPOBaHHUS.
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3apaun:

-N3ydenne paboT, KOTOpBIE MOTYT OBITH BBIIIOJIHEHBI B IPOTPaMMeE.
-M3y4yenne cocraBa IiaBHOIO MEHIO.

3aganmue:

- Co3gaHue dCKU30B BEIITOIHIEMOIO U3IEIHA.

DCKU3bI BBITIONHAIOTCS Ha nucTax ¢popmara A4 u A3, Tak e BO3MOXKHO BBITIOJIHCHHE B
AJIEKTPOHHOM BHUJIE. DCKU3bI IOJDKHBI OTpaXKaTh OO BU U3/IEIUS U €0 KOMIIOHCHTHI.




[TocTpoeHne AByMEPHBIX T€OMETPUUECKUX 0OBEKTOB, ICKU30B.
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HaKeceHie pasmepos o6textos Cmewenme

B ES NOBEPKHOETIA

3agaum:

&
BeicTpsii
ackus

Instant2D

- M3yueHne npuHIMIIOB TOCTPOEHUS IBYMEPHBIX O0OBEKTOB U MX MPEoOpa3oBaHUs B

TpeXMepHbIe 00bEKTHI. PaboTa ¢ acku3amu.

3ananmue:
- Co3nianue yepTeKelt BBITOHIEMOTO H3ICITHS.

YepTeku BBIMOIHIIOTCS Ha aucTax Gpopmara A4 u A3, Tak e BO3MOKHO BBIIIOJIHEHUE B

JICKTPOHHOM BHJIE.

5 |Homyuyenue 3D 00BEKTOB.
6 |[locTpoenue rckr3a OCHOBAHMSI.
7 |PexuMBbl IOCTPOEHUS 3CKU3A.
8 |HdocTynHble KOMaH/Ibl B PEKUME 3CKU3A.
9 |PaboTsl CO CBA3SIMU MEXKIY OOBEKTaMHU.
E EA“W L &S &
' L
\'
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3agauu:
- PaboTa ¢ npuBsizkaMu 0ObEKTOB.
-Pabora ¢ nmpeoOpazoBaHUAMH 3CKU30B.
3aganmue:
- Co3ianue epBUYHOM MOJISITH U3/ICITHSL.
10 |IIpeoGpazoBaHust 0OBEKTOB.
11 |PemaktupoBanue rcku3a. Pazmep B 3CKHU3€ U COCTOSHUE B3aUMOCBSI3El.
12 |JlelicTBHs HaJ JIBYMEPHBIMHU F'€OMETPHUECKUMHU OOBEKTAMHU.
13 |Iloctpoenue 3D ocHOBaHUS IETaIH.
14 |TlocTpoeHue 3CKH3a Ha IpaHu TBEPJOTO Tea.
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[Toctpoenune 3D nuIMHAPUYECKON YaCTH JE€TAIH.
3apaum:
- PaGora ¢ acku3amu u mpeoOpa3oBaHusIMU Mojieneld. PaboTa ¢ rpaHsIMu MOJIEIH.

3ananue:
- Co3ianue MepBUYHON MOJICITH U3JICITHS.

16 |O6pa3oBaHue CKPYIJIEHUH TBEPJIOTO TeJa.
17/ |BeiTsaruBaHue BBIPE30B HA IPUMEPE OTBEPCTHUM.
18 |Co3naHue OTBEpCTHIl BBITSTHBAaHUEM BbIpE3a.
19 |OdopmieHne NeHTPATLHOTO CTYIEHYATOI0 OTBEPCTHSI.
20 |Coznanue nas3a BBITSITUBAaHUEM BbIPE3a.
3agaumn:
- Mi3y4enue BO3MOKHOCTEH pabOThI C TBEPABIMU TEIaMH.
- U3y4enue ocobeHHOCTEN pabOThI C BEIPE3aMHu.
3ananue:
- Co3/1aHue epBUYHON MOJICITH M3JIeIIHSL.
21 |3amaHue Ten BpallleHHEM CEUeHHUs BOKPYT 3aJaHHON OCH.
22 |3apanue Tes ToauHoM. PaboTa ¢ TonmuHamu.
23 |3ajaHue Tes TOJMIIMHON OT KOHTYpa K KOHTYPY IO TPAEKTOPHH.
24  Tlonyuenune 3D 0O6beKTa C MOMOIILI0O MACCHBA.
3agaun:
- Co3nanue cnoxHbIxX geraneit. Co3qaHue BUHTOBBIX COCTUHEHH.
3aganue:
- JlopaboTka Moienu u3enws.
25 |Co3paHue npuMeUYaHuil K I€TaJsIM.
26 |OTobOpaxeHue pazpesa MOJICIIH.
27 |IIpousBonHas AE€TAlb U BHEIIHUE CCHUIKU.
28 |3aymaHue XapaKTEPUCTUK OCBEIICHUS JETANIH.
29 |PaboTsl ¢ MaTepuaiaMu A€TajH.
30 |OkoHuaTeNbHBIM BUJ U UCTOPHS] KOHCTPYUPOBAHUS JETAIIH.
31 |HasnaueHue 1BeTa dJIeMEHTaM, TPaHsIM, IETaIH B IIEJIOM.
32 |CoxpaHenue uzzienus B pa3anuHbIX Gpopmartax. OcobeHHOCTH POPMATOB.
3apaun:
- PaGora c marepuanamu u3enusi.
- Co3/laHue npuMeYaHnuil Ha U3/I€JIUH B IPOrPaMMHOM cpejie.
3aganmue:
- [IpezenTanus uzaenus u ero mojenu. (Beimonnsercs Ha muctax Gopmara A2 MM HECKOJIBKHUX
muctax ¢popmata A3)
3 cemecmp
1 (IToctpoeHne KPyroBbIX MaCCHUBOB B ACKH3aX.
2 |[Toctpoenne ocHOBaHUs (IIaHIA BHITTHBAHUEM ICKHU3A.
3 |IlocTpoeHne KpyroBoro MaccuBa TBEPAOTEIbHBIX IJIEMEHTOB.




PenaktupoBanue, nepemelieHrne U KOMMpOBaHHUE FJIEMEHTOB.
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3agaun:

- Pabota ¢ maccuBamu.

- PaboTa ¢ xonupoBaHHEM JIEMEHTOB..

3aganue:

- Co3nianue npoexTa u3aesus (COopKn).

- Dcku3Hoe BbinonHeHue. (Boinonnsercs Ha iuctax popmarta A4)

3a/laHue CBOWCTBA AJIEMEHTOB U IPaHei.

DeMEHTEI BpalliICHUS U 9JICMCHTLI I10 TPACKTOPHUU.

Hcnonn3oBanue dj1eMeHTa BpalICHUA 111 NPOCKTHUPOBAHUS.

Coznanue Tadauibl napaMeTpoB. AHAINU3 I€TalIH U COOPKHU.

Koncrpykropckuii ananus: SolidWorks SimulationXpress.

Vcnonp3oBaHue ypaBHEHUI CBsI3el pa3MepoB.

Pe,I[aKTI/IpOBaHI/IC aCCOIMAaTUBHBIX CBsA3eH MCKAY 3JICMCHTAMMU.

@ ® @ % P € 2. ¢ B = 5 ®
SDEXPERIENCE CircuitWorks PhotoView 5canTo3D SOLIDWORKS SOLIDWORKS Sl Mporpamma TolAnalyst SOLUDWORKS SOLDWORKS SOLUDWORKS SOLIDWORKS
Marketplace 360 Motion - Mapwpyt SOLIDWORKS Flow Plastics Inspection MED SML
- Toolbox Simulation

3anaum:

- Pabota ¢ cumynsausiMu.

- PaGora c pasmepamu u CBS3SIMH.

- PaGora c ananm3om 0OBEKTOB.

3aganue:

- [Ipe3enTanms npoexTa u3aenust (ICKHU3bI).

12

Coznianue cOOpKH.

13

BcraBka KOMIOHEHTOB B COOPKY.

14

MaccuBbl KOMIIOHEHTOB. KpyroBoii MacCuB KOMIIOHEHTOB.

15

ConpsixeHns 00beKTOB. ABTO-COIPSIKEHHUS.




16 |[Toolbox. BuGimoreka roroBeIX K UCIIONL30BaHUIO AeTaneil Toolbox.
£ Ewbnuoteka npoekTupoBanmMa
"HBW o2 79
ﬁ. [? Toolbox
@ » @ 3D CententCentral
=, B Coaepxarme SOLIDWORKS
@
3apaumn:
- Pabota co c6opkamu.
- PaboTa co C10’)KHBIMU MacCHUBaMH.
- N3yuenue 6MGIMOTEKH KOMIIOHEHTOB.
3aganue:
- Pa3pabotka npoekra nznenus (Tembl: HacTOJIBHAS JaMIIa, YBIAXKHUTEb BO31yXa, KodeBapka,
(eH, KOHIUIMOHED, MOPTATHBHAS OaTapes, TocTep, TelaedoH).
17 |Texuuueckue yeprexu. [locTpoeHne yepTexen.
18 |O6mue mpaBuia CO3aHUS YEPTEKEH.
19 |Coznanue mabnoHa ueprexa. TUIbl uepTexeil.
20 |[IpuHIMIBI HOCTPOEHUS YEPTEKEH.
3anaum:
- Pabora ¢ ueprexamu.
- Mi3y4enue npaBui MOCTPOCHUS YePTEIKEH.
- Co3nanue mabioHa Ui 4YepTexa.
3aganue:
- PaGoTta Haj mpoeKkTom u3enusi.
21 |OcnoBsl SolidWorks eDrawings.
22 |Cosnanue daitnoB eDrawings u3 cymiectByromux (daiinos SolidWorks.
3agaun:
- Pabota ¢ eDrawings.
3aganue:
- PaGoTta Ha mpoeKkToM u3enusl.
23 Buzyanuszanus. Coznanue n300paxkeHus ¢ momoluisbio npuiiokenust PhotoView 360.
24 |Co3pnanue anumanuu ¢ nomoibio SolidWorks MotionManager.
3agaun:
- U3yuenue ocHoB Buzyanusauuu B CAIIP.
- U3yuenne annmarun B SolidWorks MotionManager.
3aganue:
- PaboTta Haj mpoekTom u3enusi.
25 |3nakomcTBO ¢ mporpammoii B Fusion 360.
26 |UuTepdeiic u ocHoBHBIE KOMaH 161 B Fusion 360.
27 |Co3zmanue n3nenunii B Fusion 360.
28 |[IpoexTHpoBaHHe CIOXHBIX H3aenuii B Fusion 360.
29 |AnmantusHslii nu3aiH B Fusion 360 u SolidWorks.




30 |Pabota ¢ moBepxHocTsiMu B Fusion 360.

3agaum:

- Uzyuenue ocuoB pabotsl B Fusion 360.

- Uzyuenue Bo3mosxknocteit Fusion 360.

- PaGora ¢ agantuBHbeIM qu3aiiHoM B Fusion 360.
3ananmne:

- Pabora nax neransto B Fusion 360 (

31 |Mmnoprt u s3xcnopt u3 nporpamm CAIIP.

32 |Co3naHue U 3BMEHEHUE BU3YyalIM3allui.

3apaumn:

- N3yuenue npaBui umnopra u s3xcnopra 1ist CAIIP.

3aganue:

- [IpesenTanyst BbInoJHEHHOToO npoekTa. @opmat A2 iy HECKOJIBKO JIMCTOB A3.

JlaGoparopnas padora
HNPOI'PAMMBI ABTOMATU3UPOBAHHOT'O ITPOEKTUPOBAHMUAI.
OCHOBHBIE BUJIbI BBITIOJIHAEMBIX PABOT B CPE/IE
SOLIDWORKS.

SolidWorks — sto cucTemMa aBTOMATH3MPOBAHHOTO IMPOCKTUPOBAHUS,
UCIOJIB3YIOIIasi 3HAKOMBIA MOJIb30BaTeNt0 rpapuueckuii unrepdeiic Microsoft
Windows. D10 7erkoe B OCBOGHHMM CpPEICTBO IO3BOJIAET HMH)KEHEpaM—
NPOEKTUPOBIIMKAM  OBICTPO ~ OTOOpa)kaTb ~ CBOM  HMJAEM B 3CKH3E,
AKCIIEPUMEHTHPOBATH C DJIIEMEHTAMHU U pa3MepaMu, a TakKe CO37aBaTh MOJEIU U
noAPOOHBIE YEPTEHKHU.

M3 OCHOBHBIX BO3MOXKHOCTEH TIaKeTa MOXKHO BBIJCIUTH CO30aHUE
mpexmepHvix Mooeseti. ITU TPeXMEpHbIE MOJAENHU JeTalleii MOXKHO HCIOJIb30BaTh
JUTSL CO3JIaHMsI IBYXMEPHBIX YepPTEKEN U TPEXMEPHBIX COOPOK

Hcnonb3oBanue NpUHIMNA 3aaHusl pa3MepoB. MOXXHO 3a7aTh pa3Mephl
U TE€OMETPUUYECKUE B3aMMOCBSA3M MEXIy djeMeHTaMmu. [Ipu u3MeHeHun pa3mepos
U3MEHAIOTCS pa3Mep U popma JeTalii, HO COXpaHseTcs o0l 3aMbICces MPOEKTa.

Mogenb MOXET COCTOSITh U3 demadell, cOOpox U uepmediceti. Jleranu,
COOPKH U YepTek U OTOOPAKAIOT OJIHY U TY K€ MOJIENb B PA3IUYHbBIX TOKYMEHTAX.
JIroOble HW3MEHEHMs, KOTOpble BHOCSTCSI B MOJEIb B OJHOM JIOKyMEHTE,
pacnpoCTpaHSIOTCS Ha IpYrUe TOKYMEHTHI, COAepKaIKe 3Ty MOJIENb.

Co3nanne W HCNOJb30BaHHE JCKH30B JIJIsi TOCTPOEHHSI MHOTHX
3J1eMEeHTOB. JcKu3 — 3TO JBYXMEpHBIM Mpoduis WM monepednoe cedeHue. s
CO3/IaHUsI DJIEMEHTOB 3CKH3bl MOTYT OBITh BBITSIHYTBI, TMOBEPHYTHI, PACCEUCHBI
CJIO’KHBIM 00Pa30M MIJIM CMEIICHBI TI0 KOHTYPY.

Hcnonb3oBanue 3j1€eMEHTOB [IJIsl TNOCTPOEHHsI jeTajeil. DJIeMeHTaMu
MOTYT OBITb (hopmbl (OOOBIIIKHY, BBIPE3BI, OTBEPCTHUSA 51 T.J.)
u onepayuu (CKpyrieHus, Gacku, 000JI0YKU U T.]I.), KOTOPble KOMOMHUPYIOTCS TSI
IIOCTPOCHUS JETAJIEH.




Hoctyn k nokymentam SolidWorks ¢ nomomsio npoBoaauka Microsoft
Windows. IIpoBoaurk Microsoft Windows npegoctaBisieT Cleayronme
(GYHKIIHOHAJIBHBIC BO3MOXKHOCTH:

1. YMeHblleHHbIE KO U300pakeHUH. [IpocMOTp YyMEHBIIIEHHBIX KOTTHH
n300paxenuii netaneit u coopok SolidWorks. 3to rpaduyeckoe
U300pakeHHEe CO37]aeTCs Ha OCHOBE OPUEHTAIIMH BHUJIA MOJICIH TIPH
COXpaHEHUU JOKYMEHTA.

OTKpBITHE TOKYMEHTOB JIETAJIM, COOPKU W YepTEXa.

3. IleperackuBanue:

N

« Joboro nokymenta SolidWorks u3 npoBogauka Microsoft Windows B
nyctyto oonacth okHa SolidWorks, He 3aHATYIO0 IPYTrUM OKHOM C
JIOKyMEHTOM,;

e JeTaJIX WK cOOpKHU U3 mpoBoHKMKa Microsoft Windows B OTKpbITOE OKHO
coopku SolidWorks st nob6aBieHus SK3eMILIsIpa I€TAId UK y371a B
cOOpKYy;

e JeTayi UK cOOpKHU U3 mpoBoaHrKa Microsoft Windows B OTKpBITEIN U
mycToil JokyMmeHT yeptexa SolidWorks st coznanust 3-X cTaHIapTHBIX
BHUJIOB.

JlaGoparopHas padora
JAEPEBO KOHCTPYUPOBAHMUS. IOCTPOEHUE JIBYMEPHbBIX
TFEOMETPUYECKUX OFBEKTOB, 9CKU30B. IOJYYEHUE 3D
OBBEKTOB.

Oxkna goxymeHnToB SolidWorks coaepskar nBe nanenu. JIeBas nmaHesib OkHa
COJICPXKUT CIICAYIOIIIEE:

. Jlepeso koncmpyuposarnus FeatureManager, B KOTOpoM oToOpa)keHa
CTPYKTypa JIeTalii, COOPKH WJIN YepTEeikKa,;
. PropertyManager (Menedoicep ceoticma) obecrieunBaeT

JOTIOJTHUTENBHBIN CITOCOO CO3J]aHUSI ICKU30B U JIPYTUE BUBI B3AUMOICHCTBUS C
npwioxenuemM SolidWorks;

. ConfigurationManager (Meneoowcep kongueypayuu) CIyXuT s
co37aHus, BEIOOpA U MTPOCMOTPA MHOTOYHCIIEHHBIX KOH(PUTYpaIuil geTanei u
cOOpOK B JIOKYMEHTE;

. Hacmpaueaemvbie dononumenvhvie NpUiodlceruss CTOpOHHUX
pa3paboOTYUKOB.

[IpaBas maHesnb NpeacTaBiIseT OO0 rpaguyeckyro 00JacTh, B KOTOPOH
BBITIOJTHSFOTCS Pa3JIMYHBIE OTEpaIliy HaJl IETaIbi0, COOPKOU MITH YePTEHKOM

Mapkepbl. Mapkepbl I03BOJIAIOT AUHAMAYECKHU IIEPETACKUBATD U 33/1aBaTh
HEKOTOpBIE TapaMeTpbl, He MOKKas rpaduueckoi o01acTu. AKTUBHbBIE MapKEPHI
OTOOPAKAKOTCS 3€JEHBIM LIBETOM, & HEAKTUBHBIE — CEPBIM LIBETOM.



IHaneu MHCTPYMEHTOB. KHONIKM NaHEI MHCTPYMEHTOB JAIOT
BO3MO>KHOCTB OBICTPOTr0 JOCTyIa K 4aCTO MCIIOJIb3yeMbIM KoMaH1aM. HexoTopblie
[aHEJIM UHCTPYMEHTOB OTOOPaXaroTCsl BCETa; APYyrue 0TOOpakaroTcs
aBTOMATUYECKHU IIPU OTKPBITHM JOKYMEHTa COOTBETCTBYIOIIEro TuIa. Hampumep,
IIPU OTKPBITUM TOKYMEHTA COOPKU OTOOpakaeTcs MaHelb HHCTPYMEHTOB COOPKH.

o R B T ) B

Puc. 2.1. [lanens HHCTPYMEHTOB COOPKHU

Pabora c 3yieMeHTaMM, 1eTAJIAMHA U COOPKaAMU. DiemMenmol — 3T0
OTJIeJIbHBIE TeOMETpUUYECKHE POPMBI, B COYETAaHUU oOpa3ytolue aetanb. [lanee
OMUCHIBAIOTCSI HECKOJIbKO 351eMeHTOB SolidWorks:

. JOTIOJIHUTENbHBIC (PYHKIIMOHAIBHBIE BO3MOXXHOCTH ISl HEKOTOPBIX
9JIEMEHTOB (HaIpuMep, 3JieMeHTa [1o ceuenusm nma Dacku);

. UCIIOJIb30BaHUE 00JI€€ CIIOKHBIX CKPYTIICHUM, BKITIOUAsi CKPYTJICHUS C
HECKOJIbKUMH PaJInyCaMU, CKPYTJICHUSI YIJIOB U YMEHBIIIEHHbBIEC CKPYTJICHUS;

. MCIIOJIb30BaHUE PABHOMEPHOIO U HEPABHOMEPHOTO Maciitada Jjist
peaaKkTUPOBaHUS MOJIETIEH.

DNEMEHTHI M0 CEYEHUSIM MOKHO CO3/1aBaTh, UCIIONb3Ys PA3IMUHbIE
napameTpbl. Hanpumep, 21eMeHT 10 CEYeHHSIM MOKHO CO3/1aTh, UCTIOIb3YS:

. MJIOCKUE M HETUIOCKKUE MPOUIIH;

. napajuleJbHble U HelapaulelbHble TNIOCKOCTH I podumei;

. HaITPaBJISAIOIIME KPUBBIE COCIMHEHNS U KOHTPOJIS IPOMEKYTOUHBIX
npoduiei;

. OCEBYIO JIMHUIO, KOTOPAs BBICTYNAET KAK HAIIPABIIAIOLIAs KPUBAs,
KOTI'/Ia TJTIOCKOCTH BCEX MPOQUIIeH NMepreHuKyIsIpHbl OCEBOU JIMHUU;

. IapaMeTpbl KaCaHUs JUIsl YIIPABJICHUS KaCaTEIbHOCTHIO B HAYaIbHBIX

Y KOHEYHBIX NPOopUIsiX.

dacka. Komanna @acka co3naer ckoc Ha BHIOPAHHBIX KPOMKaX U FPAHSIX.
Mo>kHO BBIOpaTh HEOOXOAUMBIM TUIT (DACKU B CIIUCKE (KaK MOKA3aHO HUXKE) U
yKa3aTh HE0OXOUMBbIE MTapaMETPHI.

Pedpo. PeOpo — 3T0 0CcOOBI THUT BRITSIHYTOTO AJIEMEHTA, CO3/ITaHHBIN 13
HE3aMKHYTOT'O HapPMCOBAHHOTO KOHTYpa. JTa KOMaH1a J00aBisieT MaTepuan
3aJJaHHOW TOJIIIMHBI B 33JJAHHOM HampaBJI€HUN MEXKIY KOHTYPOM U
CYLIECTBYIOIIEH eTabio. PeOpo MOKHO CO3/1aBaTh € JIEMEHTaMH 3aMKHYTOIO
WJIM OTKPBITOrO 3CKHU3a.

Ckpyraenusi. Ckpyanenue — CrIaXKUBAHUE KPOMKH MEXIY IBYMsI
CMEXHBIMH TPaHsIMU B TOBEPXHOCTU. MOXKHO TakXe UCIOJIb30BaTh [ 1aokast
CMbIKOBKA eparell sl O0beAMHEHUS] HECKOIBKUX TeJl TOBEPXHOCTEN
unn Ckpyenenue ¢ HeCKOIbKUMU paouycamy sl yKa3aHusl HECKOJIbKUX 3HAYEHU N

paauyca.



Macmrta6. C noMOIIbI0 CUCTEMbI KOOPJIMHAT, UCXOAHBIX TOUEK WU
IIEHTPOU MOKHO BBIOUPATh Macuimabuposatue. MOXHO TakXe BbIOpAThH
K03 PUIIMEHT HEpaBHOMEPHOT0 MaciiTada MocpeiCTBOM BBOJIa KOOpAuHAT X-Y -
Z. Hanpumep, MOKHO MCIIOJIH30BaTh HEPABHOMEPHBIN MaciTad, yKa3aB
KoopaAuHaThl X-Y-Z, 4TOOBI U3MEHSATH MOJIOCTh B TUTEHHOHN hopme.

MaccusBbl, ynpasJjsieMbie 3¢cKu3aMu. C TOMOIIBIO TOYEK ICKU3a BHYTPH
HEro MOKHO 331aBaTh MACCUB dJIEMEHTAa. MOYKHO UCIIOIb30BaTh MACCHUBBI,
YIIPaBJISIEMbBIEC 3CKU3aMHU, JJIs1 OTBEPCTUM WUJIU JPYTUX IK3EMILISIPOB JIEMEHTOB.
MaccuBsl, yrpaBisieMble 3CKU3aMU, UCTIOJIb3YIOT:

. Hcxoonvie snemenmol — NPEACTABISIONIUE TEOMETPUIO, KOTOPYIO
TpeOyeTCsl CKOIMUPOBATh;

. Cnpasounas mouka — B KAUYECTBE UCXOJHOW UCTIOJIb3YETCS TaKas
CIIpaBOYHAasl TOYKA, KaK BEpPIIIMHA WIH LIECHTPOUIA;

. Cnpagounvlil 2cKu3 — IPEACTABISAIONINN 3CKU3 HA TPAHU UCXOTHON
JIeTaIN UM COOPKU, TOUKH ICKU3A JJIs1 0003HAYEHUS PACTIPOCTPAHEHHS MAaCCHUBA.

MaccuBbl, ynpasJjisiemble Tabaunei. Mcrnonb3ys koopauHatsl X-Y MOKHO
YKa3aTh MACCUB 3JIEMEHTOB. MacCUBBI OTBEPCTUI, UCTIOIB3YIOIIUX KOOPIUHATHI
X-Y, saBasitorcst Hanbosiee 4acToil 001acThi0 MPUMEHEHHUSI MaCCUBOB, 3a/1aBa€MBIX
tabnuieit. OJlHaKo B MaccUBax, 3a/1aBaeéMbIX TabJIUIIEeH, MOKHO UCIIOJIb30BATh
JPYTHE DIIEMEHTHI, HapuMep, 600bIIIKY. MOKHO Tak»Ke COXpaHsITh U
BOCCTAHABJIMBATh KOOPAMHATHI X-Y MaccuBa sjeMeHTa. Kak u MmaccHBbl,
yIpaBisieMble 3CKU30M, MAaCCUBBI, yIIPaBIsieMble TaOIUIEH, UCTIOTB3YIOT
MCXOJIHBIC DJIEMEHTHI U CIIPABOYHBIE TOUKU. MacCHUBBI, yIIpaBiisieMble TaOIUIICH,
TAKK€ UCTIOJIB3YIOT:

. Cucmema koopounam — CUCTEMa KOOPAUHAT, KOTOpasi OyieT
MCIIOJIb30BaThCA B KAYECTBE UCXOTHOM TOUKH JJIsl oNpeiesieHus] KoopauHat X-Y,
yKa3aHHBIX B TaOJIHUIIE;

. Koopounamer X-Y — ykazeiBaeT koopauHaTel X-Y (Kak
MOJIOKHUTENIbHBIE, TAK U OTPUIIATEIBHBIC) B TAOJIMIIE, 3a/1aBasi KaXKIYIO
KOOPAMHATY, MPEJICTABJISIONIYIO SK3EMIUISIP MacCHBa.

IHoBepxHocTH. [I0BEPXHOCTH SABISAIOTCA TUIIOM T€OMETpUH. MOXKHO
CO37aBaTh U UCIOJIb30BaTh MOBEPXHOCTH, YTOOBI MAaHUTTYJIMPOBATH JIEMEHTAMHU
WJIM CAMUMH TIOBEPXHOCTSIMHU.

Co3nanme nmoBepxHocrtei. J[Jisi CO3/1aHUs TOBEPXHOCTEN UCTIOJIB3YIOTCA
MHOTHE U3 Te€X UHCTPYMEHTOB U MPUEMOB, UCIIOJIH30BABIIUXCS JJISI CO3AaHuUs
TBEPAOTEIBHBIX AJIEMEHTOB, BKJIIOYAS:

. Buimsanyms noeepxnocms — BRITATUBaAHUE TPOQPUITL ICKU3;

. Ilosepxnocmuv no ceyenusim — UCTIOIB30BAHUE HECKOIBKUX
MapaJJICTIbHBIX WA HENAPaJJIEIbHbBIX INIOCKOCTEN ¢ HAPABIIAIOIIUMHU KPUBBIMU
Wi 0e3 HUX;

. llosepxnocmv no mpaexmopuu — CO30AHUE TUIOCKOCTH ISl pPUCOBAHUS
pouIIs 1O TPACKTOPUH, HATIPABJICHUS DJIEMEHTA 110 TPACKTOPUHU U
HaIpPaBJISIIOLINX KPUBBIX;

. Cmewenue nosepxHocmu — SKBUJUCTAHTA K TOBEPXHOCTH MOJIEIIH,
MMOCTPOECHHOM MO CEYEHHUSIM;



. Ilogepxnocmob pazvema — cO3qaHUE OBEPXHOCTH MyTEM
pacnpocTpaHeHus: 6a30BOH JIMHUM YKIIOHA, KPOMKH HJIM Ha00opa CMEXHBIX KPOMOK
BHYTpPb U HAPYKY NapaJjieIbHO BHIOPAHHOMN MIIOCKOCTH.

MaHuny/JIMpoOBaHue 3JIEMEHTAMH € MOMOLIbIO
noBepxHocrei. [IToBepXHOCTH MOXKHO UCIIOJIB30BATH JJISI CO3AAHUS U
MaHHIYJMPOBaHUS dieMeHTaMU. K 3TUM onepanusimM OTHOCATCS:

. 3anonnume npocmpancmeo mexcoy no8epXHOCMAMU — CO3JIaHNE
TBEPIOTEIBLHOIO AJIEMEHTA ITYyTEM MOCTPOEHUS SJIEMEHTA TI0 CEUCHUSIM MEXKTY
JIBYMsI TOBEPXHOCTSIMU;

. IIpuoams moawuny nosepxHocmu — CO3JaHNE TEOMETPUU MOJIETU
IyTEM YTOJIILEHUS TOBEPXHOCTH;
. Paspezamv demans ¢ nomowvio nogepxHocmu — UCTIOIb30BAHNE

MMOBEPXHOCTH ISl Pa3pe3aHusl MOJICIICH IeTaleH.

MaHunyJIMpOBaHUE MOBEPXHOCTAMM. MOXHO TaKke MaHUITYJIUPOBAThH
noBepxXHOCTAMU. K HEKOTOPBIM cr1ocob0aM MaHUITYJTUPOBAHKS TTOBEPXHOCTSIMU
OTHOCSITCSI:

. Omceub nogepxHocms — UCTIOIb30BaHUE TTOBEPXHOCTH JJISI OTCEUYCHHUS
JPYroi MOBEPXHOCTH B MECTE MEPECEUECHUS UIIU UCTIOJIb30BaHNE HECKOIBKHUX
MOBEPXHOCTEN KaK B3aMMHO OTCEKAIOIIUX UHCTPYMEHTOB;

. Cuwiums nogepxHocms — 00bEIMHEHUE IBYX WM HECKOJIBKUX
ITOBEPXHOCTEHN WJIM TPAHEU B OJIHY;
. CKpyeneHnue — CriIIa)KMBaHUE KPOMKU MEXKY ABYMSI CMEKHBIMHU

IpaHsMU B MOBEPXHOCTU. MOXKHO TaKKe UCTIOJIb30BATh [ 1a0KAsi CMbIKOBKA
epanetl 111 00beAMHEHUS] HECKOJBKUX TeJl MOBepXHOCTEN uinu CkpyaneHue ¢
HEeCKONbKUMU paouycamu JJIsl yKa3aHus HECKOJIbKUX 3HAaUCHUMN paaunyca;

. Yonunume nogepxnocmo — ynjIMHEHUE Teja MOBEPXHOCTH ITyTEM
BBIOOpA OJTHOM MJIM HECKOJIBKUX KPOMOK WJIM TPaHei.

JunemeHThbl «IloBepHYTBY». «[l06epHymb) — CO3[IA€T BJEMEHT, KOTOPBII
n00aBIISIET WU yJAJIsieT MaTepuall MyTeM MOBOPOTa OJHOTO UITU HECKOIBKUX
3aMKHYTBIX IPO(HIeH OTHOCUTEIIBHO OCEBOM JTUHUH. MOYKHO MCIIOIh30BaTh
TBEPAOTEIBHBIN 3JIEMEHT, TOHKOCTEHHBIN 3JIEMEHT WJIM [IOBEPXHOCTb.

JIns1 co3naHust aneMeHTa NOBEPHYTh:

1. Cosznaiite 3CKH3, KOTOPBIA COACPIKUT OJIUH WU HECKOJIBKO Mpoduiieit
Y OCEBYIO JINHHUIO:
. ACKU3 JUIS1 TBEPAOTEIBHOTO TOBEPHYTOTO AIEMEHTA MOXKET COAEPKATh

OJIMH WJIM HECKOJIBKO 3aMKHYTBIX, HEMepeceKarmuxcs npoduieii. Tem He MeHee,
OJIUH MPO(DHIIbL MOKET COJIepkKaTh B ceOe Bce Apyrue mpouiu AJisi TOBEPHYTOrO
OCHOBAaHMSI, COAEPKALIEr0 HECKOJIBKO poduiei;

. ACKU3 JJI1 TOHKOCTEHHOTO MOBEPHYTOTO 3JIEMEHTA UM MOBEPHYTOM
MIOBEPXHOCTH MOKET CONEPHkATh TOJBKO OJVH HE3aMKHYTHIH, HENEPECEKatoUNCs
pouib;

. npouIM He MOTYT MepeceKaTh 0CeBYIO JIMHUIO. Ecnu scku3
COJEP>KUT HECKOJIBKO OCEBBIX JTMHHM, BHIOEPUTE OCEBYIO JIMHUIO, KOTOPYIO
TpeOyeTcs UCIOJIb30BaTh B KAYECTBE OCH BpaIllEHUSI.



2. BwiOepute 0MH U3 CAEAYIOMNUX BAPUAHTOB:

o Bcmaska — Ocnosanue — [logepuyme unu Bcmasxka — bobwviuka — [lose
pHymb;

o Bcmaexa — Buipez — [logepnymy;

o Bcmasxa — Bcmaska — [losepryme.

PucoBanue ceueHus 3jieMeHTA MO TPACKTOPpUM:

« BBIOEpUTE MPaBYyIO IUNIOCKOCTH B IepeBe KOHCTpynpoBanus FeatureManager,
3aTeM HAKMHTE KHONIKY JDcKu3, 4TOObI OTKPBITh HOBBIN ICKU3;

e HaXMUTE KHONKY [lepnenouxynsipno Ha MaHeIn
UHCTPYMEHTOB Cmanoapmmbie 8UObl;

e HaXMUTE KHONKY JDwiunc iy Beioepure Mncmpymenmor — Obvexmul
acKu3a — ONaunc 1 HapucymuTe B JI000M MECTE 2/LIUNC.

JlaGoparopHas padora
PABOTbBI CO CBA3SAMUN MEXKIY OBBEKTAMMN.
INPEOBPA3OBAHUSA OB BEKTOB

1. B OTKpBITOM 3CKH3€ BBHIOEPUTE KPOMKY MOJIENH, METI0, TPAHb, KPUBYIO,
BHEIIIHUM KOHTYP 3CKH3a, TPYNITy KPOMOK WJIU TPYIITY KPUBBIX.

Taxoke mocie BeiOopa nHcTpyMeHTa [IpeobpazoBanre 00bEKTOB B vosxro
BBIOPATh OOBEKT, IIETKHYB Ha HEM MBIIIIBIO.
IHpumepsi:

Bri6epure rpans 15 npeoOpa3zoBaHus KPOMOK I'PaHHU.




Bribepure rpanb, 3atem Haxxmute Ctrl 1 Be1OeprTe KpOMKY METIH.
[Iporpamma BbIOMpPAET TOIBKO METIIIO.

BriOepute compukacaromuecs TpaHu JJis BbIOOpa KOHTYpa BCEX TPaHEH.
CerMeHThI IMHUKA COOTBETCTBYIOT Ka)K10M TPaHHU.

2. Haxwure kaonky [IpeobpazoBanue 0ObEKTOB ] (maHesb UHCTPYMEHTOB
Ocku3) uiu BeidOepute MHCTpYyMEHTHI > MHCTpYMEHTHI
scku3za > [IpeoOpazoBaHre 0OHEKTOB.

Bo3HUKHYT ciienyronme B3auMOCBS3H:

Ha kpomke B CozmaroTcst Mex a1y HOBOM KPUBOM 3CKH3a U 00BEKTOM,
KOTOPBIN ONpeaensieT 0OHOBIEHHE KPUBOM MPU U3MEHEHHUH
00BeKTA.

3adpukcupoBan Co3naercs U3HYTPU HA KOHEYHBIX TOYKAX AJIEMEHTa 3CKU3a
TaK, YTOOBI DCKH3 HE MEHSJI CBOCTO "TIOJTHOCTHIO
ONPENEIICHHOr0" cTaryca. OTH BHYTPEHHUE B3aUMOCBSI3U HE
oToOpakaroTcs mpu BeIOope OToOpa3uTh/CKPHITH
B3aMMOCBSI3U. Y JaJIUTE B3aUMOCBSI3b
tuna 3auKCUPOBaH MyTeM MEePETACKUBAHUS KOHEUHBIX
TOYEK.

Ecnu BBl co3aeTe KOMIIOHEHT WM 3JEMEHT B KOHTEKCTE COOPKH, U
¢drnaxok He co3naBaTh BHEIIHUE CCHUIKU TSI MOJIETUB

pasnene Mactpymentsl > [lapamerpsl > BHelIHUE CCBIIIKM YCTAHOBIIEH,
ONMCaHHbBIE BBIIIE B3aUMOCBSI3M 3CKHU3a He OyaAyT co3aanbl. Cm. KoHTposb
HaJl CO3JaHUEM BHEITHUX CCBUIOK.

3. B PropertyManager BoiOepuTe mapametp BeiOpath 11emnodxy, 4To0bt
npeoOpa3oBaTh BCE COMPUKACAIOLIUECST OOBEKTHI ICKU3A.

4. Haxwmure + .



JlaboparopHasi padora
TEXHUYECKUE YEPTEXU. OBIIUE ITPABUJIA CO3JAHUA
YEPTEXKEW. CO3JJAHUE IIIABJIOHA YEPTEXA. TUIIbI YEPTEKEJ.
IMPUHIUIIBI IOCTPOEHUSA YEPTEXKEN

Co3narp mabiioH.

OtkpeiBaeM SolidWorks , 3aTeM ofHMM M3 TpeX CHOCOOOB, yKa3aHHBIX B
ypoke «Ilepssiii 3amyck SolidWorks» co3naem HOBBIM JokyMeHT. B okHe «HoBbii
nokymeHT CB» HyXHO BbIOpaTh 1MIAa0JMOH yepTexa «gost-part drwy, eciau JTaHHBIH
rabIoH He OTOOpakaeTcs HY)KHO HaXkaThb HA KHOMKY JOTOJIHHUTEIHHO B JIEBOM
HUDKHEM YTIIY.

Bribupaem mabnon u Haxumaem OK. B okne «®opmar mmcra/Pazmepy
HaxknMmaeM «OTMEeHa» TaKKe Ha)KMMaeM Ha KpacHBIA KPECTHK Ha dKpaHe CIpaBa.

[lepen HaMu OTKPBLICS YUCTHIM YepTeXHbIN JUCT. [lepBblii 1e10M B 1a0JI0H
yeprexa HykHO 1006aBuTh HacTpoiiku o [OCT ECK/I.

st atoro 3axomuMm B HacTporku SolidWorks, (Hakumaem Ha WKOHKY
HIECTEPEHKHN ) epeXou Ha BKIaKy «CBONCTBA TOKYMEHTa».

JloGaBneHue 1m1a0JIOHOB 3HAYKOB IIEPOXOBATOCTH IMOBEPXHOCTU B UEPTEK
SolidwWorks

Jlo6aBUM HEKOTOpBIE CTaHJApTHbIE 3HaYeHHs. [l 3TOro mepexonuMm Ha
BKIIANIKy «[IpuMeuanus» 1 HAKMMaeM Ha 3HAUYOK IIEPOXOBATOCTU MOBEPXHOCTH.

OTKpbIBaeTCS OKHO NapaMeTpoOB B KOTOPOM B pasjesie 0003HAYEHHE Mbl
MOYKEM BBIOpaTh 3HAUOK IIEPOXOBATOCTH B 3aBHCHMOCTH OT METO/A TOCTHXKECHUS
TpedyeMoil epoxoBaTOCTH, oipoOHee 00 3ToM B BhilIeykazanHoM ['OCTe.

Texnuueckue TpedoBanus ais yeprexeit B SolidWorks

Taxxxke g ymoOctBa B palbOTe€ PEKOMEHIYIO MPOINUCaTh OCHOBHBIE
TEXHUYECKHE TpeOOBaHUS ISl 4YepTexa, AENAETCS 3TO C IMOMOILIBIO KOMaHbI
«3aMeTKay, KoTopas TaKKe HaXOAuTCs Ha BKIaake «l [pumeuanusy.

BreibupaeM JaHHY0O KOMaHAy M TPONHMCHIBAEM OCHOBHBIE [UJIsI Bac
TEXHUYECKHE TPEOOBaHMUS.

Coxpanenue mabnona ueprexa B SolidWorks

Tenepp ocTanoch JMIIb COXpaHUTh Hall MAONOH. [ 3TOro Ha)xxumaem
«®Daiin — CoxpaHUTh Kaky», B nosie T ¢aiina Beionpaem «lllabmonsl ueprexein» u
nosie uMs (paitna mporuceiBaeM «Illa6mon yeprexa [OCT».

Y1001 HauepTUTH YepTe:K B SolidWorks 0e3 coznanus mogesn:

1.Otkpoiite HoBblii L=l nokymeHT uepTexa. Beioepure oCHOBHYO
Ha/JIIUCh.

2.Hapucyiite TuHUY, NIPIMOYTOJILHUKH, OKPY>KHOCTH U IpyTHE
OOBEKTHI C TOMOIIHI0 MHCTPYMEHTOB Ha MMaHEW MHCTPYMEHTOB "OcKu3".

3.Hanecute pa3zmepsl Ha 0OBEKTHI C TTOMOIIIBIO

MHCTPYMEHTA ABTO HAHECEHHE Pa3MepoB 2| na nanemy MHCTPYMEHTOB
Pa3mepr1/B3aumocBsizu.




w

4. l1o6aBbTe npuMeyanus (3amerku, O003HaAUYEHUSI OTKJIOHEHUSI
¢hopmpl, [lo3unun u T.1.), UCTIOIB3YSI HHCTPYMEHTHI Ha TTaHETU
MHCTpYMEHTOB I Ipumedanus.

INPUMEYAHME: [Ipyroit nogxoa cM. B ciaeayroieM pazgeine. Cum.
pazaendepuenue g NOJTYyYECHUS JOMOJTHUTEIBHBIX CBEJICHUN O CO3/IaHUU
ACKHU30B B UEpPTE)KAX.

Co3nanue yeprekeid U3 Mojesei

YTo0bI CreHepUPOBATH YEPTEKH U3 JOKYMEHTOB JeTajieil u cO0poK:
B noxymenTe aeranu uiu cOopku Beioepute Co3aaTh YepTek u3

AeTajau/coOopKu Ha naHeau uHCTpyMeHToB CTaHapTHAs, 3aTeM BhIOEpUTE
ma0JIOH B THAJIoroBoM okHe OCHOBHAsI HAJIMUCH/pa3mep.
B npaBoii yacTu OKHa OTKpBIBAETCS HHCTPYMEHT OTOOPA3UTh NAIUTPY.
Hasxmute Ha B, qro6b1 pasmectuts HHCTpyMeHT OTOOPA3HTh MAIUTPY.
[leperammre Bua U3 uHCTpyMeHTa OTOOpa3UTh MATUTPY HA YEPTEKHBIH
JIUCT.
B PropertyManager Yepre:kubiii BUA uinu OproroHajbHas
NPOeKUMsA YCTAHOBUTD MapaMeTphbl, TAKUE KaK OPUEHTALUs, CTUIIb OTOOPAKEHNUS,

Macmrad 1 T.1., ¥ 3aTeM BhIOEpUTE + |
[ToBTOpHUTE M1aru 3 u 4, 4TO0BI J00ABUTH BU/IBI.

JlaGoparopnas padora
SOLIDWORKS EDRAWINGS.


https://help.solidworks.com/2012/russian/SolidWorks/acadhelp/Drafting.htm

eDrawings - 3To crienuanu3upoBaHHbIA MOAYIh SolidWorks, o3Boststrormii
MPOCMATPUBATh MOJACIHM U YEPTESXKH, co3aHHble B paznuuHbix CAIIP, coxpaHsaTh
WX B BHJIC KOMITAKTHBIX HCIIOJIHAEMBIX (DAiJIOB I OTIPABKH IO 3JICKTPOHHOM
1oYTe, a TaK)KC BHOCHUTh B HHMX Pa3]IMYHOrO THIA MOMETKH IMPH KOJUICKTUBHOM
paboTe 1O COrjacoBaHHWIO JIOKYMEHTOB. biarogapss BCTPOCHHOW MIpOTrpaMMme
IIPOCMOTpPa, MOJCIM W YEPTEKU, COXpaHCHHBIC B (opmare eDrawings, MOXKHO
OTKDBITh Ha JIIOOOM KOMITbIOTEpPE 0€3 KaKOH-IHOO yCTAaHOBKH JOTOJHUTEIBHBIX

IpOrpamm.

[ToctaBka eDrawings OCyIIECTBISIETCS B TPEX BapHAHTAX:

. eDrawings

. eDrawings Professional

. eDrawings Publisher

eDrawings siBisieTcst OecIIaTHON BepCHEl TPOrpaMMBbI M TTO3BOJISICT:

. [TpocMaTpuBaTh M BBIBOAUTH Ha II€YaThb JJIEKTPOHHBIE YEPTEKH
SolidWorks, AutoCAD u Pro/ENGINEER

. VYupaBiatre BU3YyaJdbHbIM MpPEICTaBICHUEM COOpPKU: CKpbIBaThb WIIU
0TOOpakaTb KOMIIOHEHTBHI, YIPABIIATh UX MIPO3PAYHOCTHIO

. OTKpbIBaTh 1711 POCMOTPA U MEYaTH JOKYMEHTHI C PacIIUpPEHHUSIMU
dwg u dxf

. [TpocMaTpuBath pe3ysibTaThl IPOYHOCTHBIX pacyeToB Simulation

eDrawings Professional, momuMoO BbIllle MEPEUUCICHHOTO, HMEET
JIOTIOJTHUTEIbHBIE BO3MOXKHOCTH BH3yajW3alldsd W aHHOTHUPOBAHUS YEPTEIKEH,
TaKHe KaK:

. @yHKIMS KPaCHOTO KapaHzaalia
. N3mepenne u odpa3meprBaHue AeTajell U COOPOK.
. CoxpaneHnue B wucHodHsemMoMm (Qaite dYeprexxed U COOPOK,

MOICP)KUBAIOIINX BO3MOKHOCTD JOOABJICHUSI KOMMEHTapHeB 0e3 He0OX0MMOCTH
YCTaHOBKH y MpoBepsiroiiero sepcuu eDrawings Professional

. BrxitoueHuss wnM  OTKIIOUEHUs (QYHKIUU OOpa3MepuBaHUs, YTO
o0ecrieurnBaeT rapaHTHIO 3alIUThHI IEPEChIAEMbIX TaHHBIX.

. Bo3MOXXHOCTP  OTOOpaskeHHsT W YIpaBJICHUS  HECKOJBKUMHU
KOH(UTYpaLUsIMI U31ETUs

. [TocTpoenue pa3pe3oB

. OTobOpaxkeHne cOOPOK B pa3HECEHHOM BHUJIE

. CoxpaHeHHe HUCTOPUM OOCYKIEHUS HW3MEHEHUM B YEpTEeKE B BHUJC
nepeBa

. N3menenue mpu@dra u uBera TekcTa

3amuTa ¢aiisioB, COXpaHeHHBIX B opmaTe eDrawings, mapoyiem
EDRAWINGS PUBLISHER
®dyukiuu eDrawings Professional He orpannurBaroTcs paboToi ¢ daitnamu
SolidWorks, AutoCAD u Pro/ENGINEER. Eciu Ha mpeanpusaTHH HCIIOIb3yeTCs
kakas-nmuoo npyras CAIIP, To ycTaHOBKa COOTBETCTBYIOIIEH KOH(PUTypaluu
eDrawings Publisher mo3Bonut coznaBath ¢aitinsl eDrawings HEOCPEACTBEHHO U3
HeE.



eDrawings® — »3TO BeAylIMd HHCTPYMEHT Uil OOMEHa MPOEKTHBIMU
nanaeiMu 2D, 3D u AR/VR ¢ ydacTHHKamMu TIpOIECCOB MNPOSKTUPOBAHHUS H
MIPOU3BOJICTBA, a4 TAaKKE€ C BHEUIHUMHU MOTECHIUAIbHBIMA M CYIIECTBYIOIIUMHU
KiueHTamMud. eDrawings npeiaraet IIUPOKUA HAO0Op HWHCTPYMEHTOB IS
COBMECTHOUM paboThl. braromapss UM ycKOpsieTCss TPOEKTUPOBAHUE, a TaKXKe
o0ecrieurnBaeTCsl TOYHBIM OOMEH JAaHHBIMH W OBICTPBIA BBIBOJ MPOIYKIUU Ha
peiHOK. [Ipodeccuonanbubie monb3oBarenun CAD-npuioskeHuil U 1€, KTO B CBOEH
pabote He monb3yeTcst CAD, moryt ooMeHuBatbest 3D-MonensiMu M aHATM3UPOBATh
UX, BHOCHUTb WCHPABICHUS H JCIUTbCI UMH, YTOObI YCKOPUTH IMpOIECC
NPOEKTUPOBAHUS B LIEJIOM.

Bo3moxkHocTH onosiHeHHOM peanbHOCTH (AR) U BUPTYalibHON pearbHOCTH
(VR) B eDrawings no3BOJISIOT NPOEKTHBIM IFPyIIaM M 3aKa34YuKaM MCIOJIb30BaTh UX
B BUPTYaJIbHBIX OLICHKax u3aenuii. BoamoxHoctu cpen AR/VR nocTymHbl B BepcHsix
eDrawings Professional a1t KOMIIBIOTEPOB U MOOMIIBHBIX YCTPOWCTB.

JlaGoparopHas padora
BU3YAJIN3ALUA B IPOTPAMMAX
ABTOMATU3UPOBAHHOI'O ITPOEKTUPOBAHUA

SolidWorks wuMeeT HECKOJbKO HWHCTPYMEHTOB [jIsi OTOoOpaxkeHus 3D-
MojeNled B pealbHOM BpeMeHu. JIis 3TOro mpeaycMOTPEHBl  PEKUMBbI
otoOpaxenus «Okkimo3us» U RealView, koTopble 00ecrneunBalOT pealTucTUUHOE
MPEACTaBICHUE MOACIH 0e3 HEOOXOAMMOCTH  TPUMEHEHUS  OTPHUCOBKHU
(pennepunra). [Ipu Heobxoaumoctu GoTopeamTucTuaHON 00padOTKU U300pAKEHUI
U BUJCOMATCPUATIOB B TEKYIIUX BEPCHUSAX CHCTEMBI HCIOJB3YETCS IMpOTrpaMMa
PhotoView 360. IlonyuyeHHOe B Hel H300pak€HHE COJEPKUT BHEIIHHE BUJBI,
OCBEIIICHHE, CIICHBI, HAIMMUCHA Ha MOJICIIH

SOLIDWORKS Visualize Professional — ¢yHkInoHanpHOE MPHIOKEHHE
Ui paboThl C BHU3yalu3allMedl TBEPAOTENbHBIX MOJEIeH, K TOMY € €ro
pPECYpPCOEMKOCTh ~ Tropa3go  MEHbIle 4yeM y  gobasienus PhotoView
360 mist SOLIDWORKS, uyto  mo3BojisieT  JeflaTh  BU3yalu3aluio  Oojiee
KaueCTBEHHO, a TJaBHOe Oosiee ObicTpo. Kpome TOro, peHIEepUHT MOXKHO
MPOU3BOJAUTH B (POHOBOM PEKHUME M COXPAHATH MPOCKT BU3YATU3AIMH IS
JaJbHEUIIICH pabOThI.

3ananue. BBITONHATH BU3yaIH3aIlIO CIICHBI.

3 IlepeyeHb OCHOBHOM M /IOINOJHHMTEJIbHON Y4YeOHOUM JIMTEPATYpPBbI,
HE00X0UMOM /IJIs1 OCBOCHMSI AMCIUIIMHBI (MOTYJIA)

3.1. OcHoBHas1 JIUTEpPaTypAa

1. MakapoBa H.B., Undpopmatuka : yuebnuxk / Ilom pen. mpod. H.B.
MakapoBoii. - 3-e nepepad. uzz. - M. : ®unauncel u cratuctuka, 2009. - 768
c. - ISBN 978-5-279-02202-0 - Texct : anekrponnsiii // 9bC "KoHcynabTant



cTyneHra' : [caiiT]. - URL
http://www.studentlibrary.ru/book/ISBN9785279022020.htmi

. Omenpvuenko B.IL., Uudopmatuka. [Ipaktukym / B. I1. Omensbuenko, A. A.
Hemugosa - M. : ITDOTAP-Menma, 2015. - 336 c. - ISBN 978-5-9704-3381-
2 - Tekct : anexrponnbiit / IBC "Kouncynbrant cryaenta" : [caiir]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970433812.htmi

. lBetkoBa A.B. Hudopmatnka u uHGOPMAIMOHHBIE TEXHOJIOTUU
[PnexTponHBIN pecypc]: yueOHOe mocobme / A. B.l[BerkoBa.— Capatos:
Hayunas KHUTa, 2012.— 190 C— Pexum JOCTyIHa:
http://www.iprbookshop.ru/6276. —3BC «IPRbooks», 1o mapoJito

. UcakoBa A.W. NudopmarmoHHbIE TEXHOJOTHH [IJIEKTPOHHBINA pecypc]:
yueOHoe nocobue/ UcakoBa A.W., McakoB M.H.— DnekTpoH. TEKCTOBBIE
nanable.— Tomck: Db KonTeHnT, TOMCKMI rOCy1apCTBEHHBINA YHUBEPCUTET

CUCTEM YMpaBlICHUs W paauodsiekTponuku, 2012.— 174 c.— Pexum
noctyma:  http://www.iprbookshop.ru/13938.— 3BC «IPRbooks», o
MapoJIto

. Nudopmarmonnsie TexHomoruu : y4eOHuk aisi By3oB / B. I1. MenbHukoB
— M. : Akagemus, 2008 .— 426 c. : un. — (Bpicuiee npodeccuoHalIbHOE
oOpazoBanue : MlHbopmaTika U BEIYUCIUTENbHAS TEXHUKA) .— bubmuorp. B
koHite ka. — ISBN 978-5-7695-3950-3 11 ak3.

. 'mupuna, .B.BBenenne B TpexmepHoe npoektupoanue nznemuii B CAITP SolidWorks
: yueb.nmocobue / W.B.I'nmauna,B.B.JIro6umoB;Tynl' VTyna, 2006130c. : wi. +
lonr.iuck(CD ROM)ISBN 5-7679-0991-1 : 100.00 - Peorcum docmyna: https://ruslan-
neo.tsu.tula.ru/pwb/?cq=cql.allIndexes%20all%20%22SolidWorks%22

3.2. /lonoJiHMTEIbHAS JIUTEPATYPa

1. Bopoiickuii, ®.C. HWudpopmatuka. HoOBBIII cucTeMaTU3MpPOBaHHBIN
TOJIKOBBIM  CIIOBapb-CIIPaBOYHUK.  BBemeHue B COBpPEMEHHBIC
WH(OPMAITMOHHBIC U TEICKOMMYHHKAIIMOHHBIC TEXHOJIOTHH B TEPMHHAX
u (akrax [dnexTponnbiit pecypc] /®.C. Bopotickuii..— M.: ®uzmar-iaur,
2011.— 760 c.— Pexum mocryma: http://www.iprbookshop.ru/12990.—
OBC «IPRbooksy, o mapoito

2. 3untok  O.B. Kowmmnwiotepubie Texnonoruu. Yacte 1. OO6paboTka
pPacTpOBBIX HM300pakeHUN [DIEKTPOHHBIM pecypc]: ydeOHoe mocobdue/
3uniok O.B.— DnekTpoH. TekcToBble JaHHbIE.— M.: MOCKOBCKHit
rymManutapueiii  ynusepcurer, 2011.— 80 c.— Pexum nocrymna:
http://www.iprbookshop.ru/8608.— 3BC «IPRbooksy, 1o mapoJito

3. 3untok O.B. Komnbiotepubie TexHonoruu. Yacte 2. OO6paboTka
BEKTOPHBIX H300pakKeHU [DIEKTpOHHBIN pecypc]: ydeOHoe mocodue/
3uHiok O.B.— DnekTpoH. TekcToBble MaHHbIe.— M.: MOCKOBCKHI1
rymMaHuTapHbeiii  yHuBepcuter, 2011.— 96 c.— Pexum nocryna:
http://www.iprbookshop.ru/8609.— 3BC «IPRbooksy, 1o mapoJito
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4. Jlenckas H.A. XyI0oXHUK U KOMIBIOTEP [DJEKTPOHHBIA pecypc]:
yueOHoe mnocobue/ Jlenckas H.A.— DJeKTpoH. TEKCTOBbIE JaHHBIC.—
M.:  Koruro-Lleatp, 2013.— 172 c— Pexum jgocryna:
http://www.iprbookshop.ru/15315.— 3BC «IPRbooks», o maposto

5. Ilepemutuna T.O. KommbroTepHas rpaduka [DIEKTpOHHBIA pecypc]:
yueOHoe mnocobue/ IlepemutnHa T.0.— DHEKTPOH. TEKCTOBbBIE
nanaeie.— Tomck: Onb KoHTeHT, TOMCKHM TOCYIapCTBEHHBII
YHUBEPCUTET CHCTEM YIPABICHHUS U PAAUOINEKTPOHUKH, 2012.— 144
c— Pexum pmocryma: http://www.iprbookshop.ru/13940.— DOBC
«IPRbooksy, mo mapo:ro

6. Cmpaska o Solid. Pexxum nocryma:
https://help.solidworks.com/2013/russian/SolidWorks/sldworks/c_instant
3d.htm

7. SolidWorks Simulation. WmxenepHslii aHamu3 sl NPoQPEcCHOHANOB: 3a/ayH,
MeToabl, pekomeHaanuu. AnsamoBckuid A.A., JIIMK Ilpecc, 2015, 562 c.

8. SolidWorks Simulation. Kak pemars mnpaktudeckue 3amaud. ASIMOBCKUN A.A.,
BHV, 2012, 445 c.

9. SolidWorks. Odopmnenne ueprexeir mo ECKJ. Kammyn C.A., Xynskosa T.0.,
Iexun U.B., SolidWorks Russia, 2009, 190 c..

10.ladopManiioHHble TEXHOJOTHH @ TEOPETHUYECKHd U TMPUKIATHON
Hay4HO-TexHHuYeckuil xxypHan .— 2014- — M. : HoBble TexHosOrHM,
2014 - .— ISSN 1684-6400.

11.MudopmarimoHHbie TEXHOJIOTUN U BHIYUCIUTEIBHBIE CUCTEMBI : [KypHa]

/ yapeautens PAH, Uu-T cuctemuoro ananmu3a.—M., 2014-. OcHoBaH
B 1995 r. — Beixoaur exexBapranbho. — ISSN 2071-8632

12 IlpuxknagHas wHPOpMaTHKa [AJIEKTPOHHBIM pecypc] : Hay4dHO-
npaktuaeckui xxypHain .— M. : Mapker JIC, 2014 - .— Bsixoaut 6 pa3 B
roma — ISSN 1993-8314.- Pexum JOCTyTIa

http://elibrary.ru/projects/subscription/rus titles open.asp.-eLibrary.ru,
CO BCEX KOMITbIoTepoB OuOnorexu Tynl'Y, o naposiro
13.BecTHUK KOMIBIOTEPHBIX U HWH(POPMAIIMOHHBIX TEXHOJOTHH : HAYYHO-

TEXHUYECKUA W TPOU3BOACTBEHHBIH xkypHan .— 2014 .— M.
Mamunoctpoenue, 2014.— ISSN 1810-7206

3.4 Ilepeyenb pecypcoB MHGOPMANMOHHO-TEJIEKOMMYHMKAIIMOHHON CeTH
«HTEpHET», HEOOXOAUMBIX JJI5l OCBOCHHS TUCIHUTLINHBI (MOTYJIsT)

1. Hayunas Dnekrponnas bubmuorexa eLibrary — 6ubiaroTeka 37IeKTPOHHOM
NEPUOANKH, pexuM jgoctyma: http://elibrary.ru/ , mo mapomro.- 3arm. c
JKpaHa.

2. HOb KubGepJlennnka Hay4dHas »dJIEKTpOHHAs OUOIMOTEKAa OTKPBITOrO
noctyma, pexxuMm jpoctyma http://cyberleninka.ru/ ,cBoOoanbIii.- 3arm. ¢
JKpaHa.

3. EnnHoe oOKHO JocTyma K  00pa3oBaTeibHBIM  pecypcam: mopTai
[DnexTpoHHBIH pecypc]. - Pexum gocryma : http: //window.edu.ru. - 3ari. ¢
JKpaHa.
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