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BBeaeHnue

[71aBHBII ~ TEXHOJOTHMYECKHWA  TPOPBIB B CHCTEMAx  KOMIIBIOTEPHOTO
MPOCKTUPOBaHMUS - IM(poBOe MojaenupoBanue. Ilepexoq K MaHHBIM TEXHOJOTHAM
MO3BOJISIET CHIENIaTh TPOIECC CO3JaHUS HOBBIX MPOAYKTOB B JIOOBIX cdepax
MPUHIUITHAIBHO OoJiee 23 (DEKTUBHBIM.

OcHOBa OCHOB CO3[@HUA JIOOOr0 H3JEIUsl - MPOEKTUPOBAHUE - MEPEKUBAECT
OYEpPEIHYI0 TEXHOJOTHYECKYI0 PEBONIOLHIO. B cBOE€ BpeMs BO3MOYKHOCTH IEPEHECTH
YepTeKU ¢ OyMaru Ha KOMIIBIOTEPHBIN dKpaH Kazajnach 4yjoM. CieayronmM IpopbIBOM
ctanu 3D-TeXHOJIOruu, Wik CIOCOOHOCTh MPOEKTUPOBATH JIFOOOH OOBEKT TPEXMEPHBIM.
Ceiiuac ke MUPOBBIC TEXHOJOTHUHU MPOEKTUPOBAHUS BCTYMAIOT B HOBYIO a3y - B Tak
Ha3bIBa€Myl0 00JIacTh IU(PPOBOro MOACIUPOBAHUS, WM MPOTOTUIIHUPOBAHMS, KOTAa
00BEKT Ha PKpaHE KOMITbIOTEPA HE TOJIBKO BBITJISJIUT, HO U BUPTYalbHO (QYHKIUOHUPYET
TOYHO TaK €, KaK B PEaJIbHOMN KU3HMU.

Panbiie npoekTupoBaHUE BBINOJIHSIOCH HA Oymare - Ha KyJabMaHax. Temepb Bce
NIENAeTCs C MOMOIIBIO KOMITBIOTEPA, U 3aKa3YUKH MOTYT IPOEKTUPOBATH YTO-TO B MOCKBE,
a ctpouth B Cankt-IlerepOypre, pa3pabarbiBath BO BiaguBocTOKe, a MPOU3BOAUTH B
PocroBe-Ha-J/loHy, mepesaBas BCIO MPOEKTHYIO JOKYMEHTAIMI0 B HU(PPOBOM BHUJE IO
KaHaJlaM CBsi3U. M 3TO CTasio BO3MOKHBIM TOJIBKO C Pa3BUTHEM IU(DPOBBIX TEXHOJIOTHIA.
I'moGanu3aiust CTUMYIMPYET COBEPIIEHCTBOBAHUE CUCTEM MPOEKTUPOBAHUS U, YTO OUYEHb
Ba’XHO, OOMEHA JaHHBIMU.

OpHOM M3 MOILIHBIX CHUCTEM aBTOMaTu3upoBaHHOro mnpoektupoBanus (CAIIP),
MO3BOJISIIOIIMX PEIIWTh BbIIICHAa3BaHHbIC 3adauM, sBiseTcs Autodesk Inventor, ¢
MMOMOIIBI0O KOTOPOM M OCYIIECTBISICTCS peanu3aius 3aiad AomaliHero 3aaanust Nel u
KOHTPOJIbHOM paboThl Nel pasznena «HxenepHas rpadukay AUCHUILIAHBI «HXeHepHas
Y KOMITbIOTEpHAsI TpaduKay.

[Ipennaraemoe mocoOue MOMOXKET MPUOOPECTH IEPBUYHBIC TIPAKTUICCKUE HABBIKH
COCTABJICHUSI YEPTEKEU CIIOKHBIX AeTalied mocpeAcTBOM 3D MoAenupoBaHUsl B Cpeiae
CATIP Autodesk Inventor u BEIOTHUTE 33a/1a4¥ UHAUBUAYATHEHOTO 33/IaHUA.

BBexnenue, raBy 1 u oOiee pelakTUPOBAHUE BBIMIOJHUI KaHIUAAT TEXHUYECKUX

Hayk aoueHT CmomsikoB B.H.
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Metonuka pabotsl B cpene CAIIP Autodesk Inventor mpu coszmaHum depTexei
nerane yepe3 3D-npoToTuI npuBeaeHa B TJIaBE 2, aBTOPOM KOTOPOU SABJISIETCS CTYJIEHT
I-ro kypca Banentun Benxera.

B TpeTtheli rnmaBe mpuBOAMTCS OOpas3el] BBIMOJHEHUS JoMaitHero 3amanus Nel
(ounas popma oOydeHus1), MaTepual TiaBbl OJATOTOBIIEH CTYyIEeHTOM 1-T0o Kypca bopricom
PoxkoBckum.

ABTOpPOM YETBEPTOM TJIaBbl SIBISAETCS CTyAeHTKAa l-ro kypca AnHa XyTopliesa,
pa3zpaboTtaBiiasi 00pasel] BBITOJIHEHHUs KOHTPOJIbHOM paboThl Nel (3aounas ¢dopma

o0yueHus).

1.OpraHH3allHOHHO-METOAHYECKHE YKa3aHHSA IO
BBINIOAHEHHIO HHAHBHAYAABHBIX 3aZaHHH

3amanus oQOpPMIISIIOTCA C TMOMOUIBI0 TEKCTOBOro rmpoueccopa MS  Word.
KontponbHas pabota odopmisercs Ha auctax popmarta A4, mpudt 12. TloscautensHas
3aMMcKa JOJDKHA COJEPKATh YEPTeXKHM HCXONHBIX JIaHHBIX 33/a4 WHIUBUIYAIBHOTO
3aJ1aHUsl, CKPUHILIOTBI IPOMEKYTOUYHBIX 3JIEMEHTOB MOITy4YeHUs1 3D-MpoTOTUIIOB AeTalIel C
KpPaTKUM OMMCAHUEM TE€XHOJIOTHMH pabOThl U UTOrOBbIE YEPTEKH BBIOJIHEHHBIX 33]1a4 (CM.
riaBbl 3 ¥ 4 nanHoro mnoco6us). Beugy toro, uto B CAIIP Autodesk Inventor akTuBHO
UCIIOJIB3YETCSl  LIBETHOCTb,  IOCPEICTBOM  KOTOPOM  3HAYUTENBHO  IOBBIIIAETCS
MH()OPMATUBHOCTH M300pakeHUHl (B LIBETE M300pa)KalOTCsl aKTHUBHBIE TPAHU, MJIOCKOCTH,
TOYKM W T.J.), JKEJaTeJbHO TMpPU pacreyarke TEeKCTa MOSCHUTEIbHON 3alUCKU
MCIIOJIB30BATh LIBETHOM IPUHTED.

[Tpu 3anuTe paboThl MPEACTABUTH AOMOJIHUTENBHO K MOSCHUTEIBHOM 3anucke B MS

Word Bce paboune daitner CAITP Autodesk Inventor Ha dudm-kapre.
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1.1. BapmaHTEI HHOUBURYAJBHEIX BaLaHWUuA

«IlIpoekLIMOHHEIE Bafgadn»
3aoaua 1

ITo MMPCIIOKCHHBIM I/I306pa)KCHI/I$[M IMOCTPOUTL TpHU BHUAA JACTAJIH, BBIIIOJIHHUTDH

HeoOxonumbie pazpesbl (I'OCT2.305), npoctaButh pazmepsl (I'OCT2.307). BeimoiHUTh

AKCOHOMCTPHUUYCCKOC I/I306pa)i(€HI/I€ ACTaJIn C YCTBCPTHBIM BBIPC30M.
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3aoaua 2
[To mpeaioKeHHbIM U300paKEHUSIM TTOCTPOUTH TPU BUJA ACTAIH, BHITIOJHUTD

nomanbii paspes (I'OCT2.305), npoctaButh pazmepsl ('OCT2.307

Oopazey opopmnenusn pabomul
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3aoaua 3
[lo mpennokeHHbIM H300paKEHUSIM TMOCTPOUTH TPU BUJIA JETAIH, BBITOJIHUTH

HeoOxoauMmble paspessl (I'OCT2.305), npocraButh pasmepsl ('OCT2.307). BeimoaHuts

HanOosee HHPOPMATUBHOE CEYEHUE MTPOCIIUPYIOIEH TIIOCKOCTb.
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«PespboOBEIe COenuHEeHNUs neTajleu»

Beimonusiercs no xenanuto. B cioyyae nmpaBUIBHOTO BBIMOJIHEHUS JAHHOTO 3aJaHUS U
OTJIMYHOM 3alIUThl BCEX 3aJaHUN KOHTPOJbHOM  pabOThl CTYJEHT MOXKET ObITh
OCBOOOKIEH OT ClIa4yM 3ayeTa.

Ha ocHOBaHMM UCXOAHBIX JAHHBIX HEOOXOIUMO:

-BBINOJHUTh YepTEk COOPOUYHON €IMHHULIBI COCTOSUIEH M3 NMPEIJIOKEHHBIX B 3aJaHUU
JieTajie;

-ohopmuTh cnenuduKamo cOOPOUHON EAMHUIIBI.

Bapmuanr 1.
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2. MeToauKa BINMOAHEHHS 3aaHHH B cpeae CAIIP Autodesk

Inventor 2010
2.1 Bagaume 1.

[To mpemmo)keHHBIM H300paXEHUSM TOCTPOUTHh TPU BHUAA ACTAIN, BBITOJTHHUTH
HeoOxoauMble paspessl (I"OCT2.305), npocraButh pasmepsl ('OCT2.307). BeimoaHuts

AKCOHOMCTPHUICCKOC I/I306pa)K€HI/I€ ACTAaJIN C YCTBCPTHBIM BBIPC30M.
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Ha cranpgapthoii manenu Autodesk BbiOepute «daitnm» > «co3maTb» > «CO31aTh

(haiin u3 crrcKa madIOHOBY» > «METPUUYECKHI > «OOBITHBIA(MM).1pty.

Vault A

e B B G B g

InaeHas KopnopatueHan cete Cnpaska OfyusHue Haszg Hoeele
BOIMOKHOCTH

Cozgate Otkpeime MNpoektel OTkpeITE
obpasuel

Hoebie 3nemeHTsl

Sanyck Mon rnaeHan ctpaHuua

-
I Cospats HoBulii daitn

4 | Templates
. Mold Design
| bpuranckne
i Merpscame o o o |
TMucrMar MuctMar OBeiunbii | OBbiumbi|

(DINLipt (mm)ipt  (DIM).ipt | (mna).ipt |

¥ [leTans —cosaaHie 20- 1 3D-ofbexToR

v CHopka — chopka 20- W 3D -KOMNOHEHTOE

HEb & & f

Mold Mold  OBeunemt OBbiuHEmR i @aiim @ OBbHbiif (). ipt
Design  Design  (DIN).iam  (mma).iam (Al Otobpamaenoe uua: [lletans
(DIM).iam (pma)iam | Emmmusr mannameTp

Martepnan: Tunoseie L]

MK
%1 %] % % % e
| 2D-wnu 30- obbexTa, cocTaBneHHoro

Ceapka Ceapka Ceapka Ceapka Ceapl | M3 3MEMEHTOE 1 0QHOMO MK
(BSD.iam (DIM).iam (GB)iam (ISO)iam (JI5)iz | HMECRMBRI TER.

¥ YepTes — c03AEHWE AHHOTMPOBAHHOrO AOKY

W™ W A

WG WG WG WG
am_bsi.dwg am_din.dwg am_gb.dwg am_iso.

A REAE

amjisdwg ANSI  ANSI BSLdwg BSLi

fnansl b (nanad idse

4L 1 L3

DN NpoeKTa: [De{ault.ipj V] [I”.poeocrbl ] i Co3aath ] [ OTmMeHa ]

B nanutpe «3cku3» METKHUTE JIEBOM KHOIKOM MO KOMaHjJe HayaTh 2D-3cku3 u
BBIOEpUTE TIJIOCKOCTh, B KOTOPOW OyJeT BBIMOJHATHCS SCku3. B mamutpe  «OcKku3»
BbIOepuTe KOMaHAy «Otpe3ok». lllEnkanTte n1eBOil KHOMKON MBIIIA OKOJIO JIEBOTO Kpas
rpadguueckoro OKHa JjIsl 3aJlaHus TEPBOW TOYKU OTPE3Ka, MEPEBUHBTE KypCop, 3aTeM
WENKHUTE €€ pa3 Ui 3aJaHus BTOPOM TOUKHA. DTUM METOJOM IOCTPOUTH YEPTEK

(cmoTpu puc. 1.)
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Puc.1

«PaBMCpBI» U3 IIaHCJIHN

B cpeac IMOCTPOCHUA OCKH3a BbI3BOBUTC KOMAHIY

MHCTPYMEHTOB «2D aCcKu3».
Bribepute aneMeHT reoMeTpur 3CKU3a 3aTeM 3a/laiiTe MECTOIOI0XKEHHE pa3Mepa.

I[Ba)KI[I)I HIéJ'II(HI/ITe Ha pasMcCp. OTKpBIBaeTCH AUAJIOIOBOC OKHO «PGI[B,I(TI/IPOBEIHI/IG

pa3mepay.
BBenure 3HaueHue pasmepa. MoKHO BBOJIUTH YHCIIOBBIC 3HAUCHUS pa3Mmepa, JTU00

dbopMyIbl, CBS3BIBAIOIIME pa3Mepbl C JpyrumMu pasmepamu. Hanectu pasmepsl B

COOTBETCTBHH C PUCYHKOM (CM. pHC.2).
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Puc.2
[lenkauTe MpaBol KHOMKOW MBIIIKM B rpaduyeckoi 00JIaCTH U BBHIOEPUTE MYHKT
«3aBepInThy IS MPEKpaleHusl HaHeCceHUs1 pa3MepoB. 3aTeM Haxkmurte Kiapuiry SHIFT
U, YACPKUBas €€, BRIOEpUTE BCE pa3Mephl ICKU3A.
Korga Bce pazmepst 6yayTt BeiOpansbl, Haxmute DELETE mis ux ynanenus.
B namutpe <«2D ackus» BeiOepute KoMaHay «OkpyxHOCTb». I[€nkHUTE NeBOM
KHOMKOM MBI JJIs 3aJaHUsl LIEHTpa OKPYKHOCTU, MEPEABUHBTE KYypCOp U MOJIYUUTE

nuametp paBHbii 10 (cMm. puc.3).




|

Bemssnvearve  Bpisparh koManay «BeigaBmuBanue» (cMm.  puc.4). Ha skpane
MOSIBJISIETCS.  AUAJOrTOBOE€ OKHO «BblmaBnmuBanue». Ecaum B 3CKM3€  CyHIECTBYET
€IMHCTBCHHBIN 3aMKHYTBIM KOHTYP, OH BBIACISETCS aBTOMATHYECKU. EcCam KOHTYpoOB
HECKOJIbKO, TO Ha)kaTh KHONKY «Jcku3» Ha Bkiajgke «Dopma» u BbIOpaTh HYKHBIN
KOHTYp. BBectu 3Haduenue rinyOunbl BbinaBnuBanusi 36. I[locrme dero naxkmute «OK».

Pesynbrar cwm. Ha puc.S.
143BAVEAHKE “

OrpaHu4eHae
_[ﬁ_ oz

E| Teepabie E

TENA

38| 4l
PesyneTar @ !

@ [ |MosTopaTs dopmy

[ ok || omena

Prc.4 Puc.5

[IpoBeneM oTpe3ku B COOTBETCTBUU C puUC. 6

Puc.6

D Pensed Brispary komanay «Pembed» > «['paBupoBKa», BBIOEpUTE HYNKHBIN

KOHTYp, 3a/laiiTe rIyOuHy paBHyIo 26(cM. puc.7).
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Puc.7

Bri6epute «2D acku3y.

Otsepcve Bpi3oBuTe KoMmaHAy «OtBepctue» u3 mnanutpel «KOHCTpyKTHUBHBIE
aneMeHTh». B nuanoroBom okHe «OtBepctus» BbiOepuTe «JluHeHHbIE pa3Mepb» u3
BBINAIatoNIero crucka B rpynne «Pa3memenuey». Haxxmurte kHonky «I'paHb» U BeIOEpUTE
B rpau4ecKkoil 001acT rpaHb JJis pa3MeIeHUs OTBEPCTHSI.

Jlnst  ompeneneruss  BenwumH «Pebpo 1» wm  «Pebpo 2» menkHuTe Ha
COOTBETCTBYIOIINX pedpax rpaHu.

[Tporpamma coo01IaeT 0 3HaYEHUSAX PACCTOSHUN MEKIY peOpaMu U OTBEPCTHEM.

JIBOIHOI WIENMUOK Ha pa3Mepe MO3BOJISIET BHOCUTh M3MEHEHHS B IOJIOKEHUE
orBepcTusi. Bribepure mepBwiii THN OTBepcTHs, «OObMHOE», W BBeauTe auameTp 46

monMoB, TiyouHa 13 mroiimoB. U3 cincka «OrpanndyeHue» Boioepure «Paccrosiauey. U3

cniicka «JIHo otBepcetus» BeidOepute «Ilmockoe»(cm. puc. 8).

CreepcTie I

PazmeweH1e |

[E"-‘_I INiH. pazmepe) '] @

MpaHb

[+ | Teepasie Tena

Pebpo 1
@ Pefipo 2

JHo 0TEEPCTHA OrpaH 4eHre

o ol [

ofif oWk o 5 e
[ QK ] ’ OTMeHa ” MPMMEHMTE

-
=i
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Pesynbrar cM. Ha puc. 9

Puc.9
Bri6epure «2D 3cku3».Boidepure B rpaduueckoil 00JaCTH HYKHYIO T'paHb.
B mamutpe <«2D sckm3» BeiOepuTe KoMaHAy «OkpyxHOCTBY. L[énkauTe N1eBOM
KHOIIKOM MBIIIN JAJIs 33JaHUs LEHTPa OKPYKHOCTH, NEPEIBUHBTE KypCOp U TOJIYUYUTE

nuameTtp paBubii 30 (cM. puc.10).

Puc.10

W Perecd Brpspars koMaHay «Penbed» > «BplmTamMmnoBka», BbIOEpUTE HYKHBIH

KOHTYD, 3aJlaiiTe BBICOTY paBHYIO S(cM. puc.11).

Puc.11
[Tonyuum crnenyromyro ¢urypy (cMm. puc.12).
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Puc.12
Bri6epute «2D acku3».Beidepute B rpadudeckoit 00JacTH HYKHYIO TPaHb.

B mamutpe «2D 3cku3» BeioepuTe kKoMaHay «OKpyKHOCTb»AUMETpP paBeH 20).

e/

Orsepcve  BpizoBure KomaHay «OtBepctue» wu3 naiauTpel «KOHCTPYKTHBHBIE
DIIEMEHTBD.

B numanoroBom oxHe «OtBepctusi» BblOepuTe «Ilo 3ckuM3y» U3 BbINANAIOLIETO
cnucka B rpynne «Pasmemenney. U3 cnncka «Orpanndenue» Boioepure «HackBo3b» (cM.

puc.13).
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Puc.14
Bri6epuTte «2D scku3».Bribepute B rpadmudeckoil 00JacTH HY>KHYIO TPaHb.
B mamutpe «2D ackus» BeiOepuTe KomaHAy «lIpsMoyronbHUK» iuHON 60,

mupuHoit 50 (cMm. puc.15).

Puc.15

W Perecd Bripary komanay «Penbed» > «['paBuUpOBKa», BBIOEpUTE HYXKHBIN

KOHTYp, 33JIaliTe TIIyOMHY paBHYIO 5, pe3yabTaT CM. Ha puc. 16.

Puc.16

Bri6epute «2D acku3».Bribepute B rpadudeckoil 00JaCTH HY)KHYIO TPaHb.
B mamutpe «2D acku3» BeiOepute komaHay «Jlyra: nentp». LEnkuuTe JeBoi
KHOIIKOW MBIIIN JUJIs 3aJaHUsl LEHTpa YT, MEPEABUHBTE KypCcOp U IMOIYYUTE pPaguyc

paBHbIil 10. Takum 0OpazoM caenaTs 2 Ayru BOKPYT OTBEPCTH (cM. puc. 17).
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Puc.17
Uto6bl OBITH MPOBEPHUTH MPABHIBHOCTH BBIIOJIHEHHOTO JIEHCTBUS, BBIOEpPHUTE Ha

na"enu «lIpoBepka» > «PaccrosHue», 3aTemM METKHUTE JEBOW KHOMKON MBIIIN B LIEHTPE

IyTY ¥ Ha Oyry (cM. puc.18).

Puc.18

He BBIXOJA U3 CPCIbI «OCKU3» BI)I6epI/ITe KOMaHOy «OTpCBOK» H COCIMHHUTC KOHIBI

JIBYX AyT (cM. puc. 19).

Puc. 19

Bri0Gepute B rpaduueckoit 001acTu HY>KHYIO rpadb (cM. puc. 20).
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Puc. 20
Bribepute xomaHay «penbed» > «TpaBUPOBKay», 3amaiTe TiyomHy paBHyro 10.

Toxe camoe cnenaiite u 1 Apyrou rpanu. Pesynprar cM. Ha puc. 21.

Puc.21

Ha cranmaptaoi manenn Autodesk BeioepuTe «daiim» > «co3aaThy > «IePTEKR»
Ha cranpaptHoit manenu BeiOpaTh «anHoTarus (ESKD)» > «popmar» > «hopmat»
> «A3». B nyHKTE «KpaTHOCTH)» BbIOEpUTE « 1.

Ha paGodeit mMOBEepXHOCTH IMIETKHUTE TPABOW KHOMKOW MBI W BBIOCPUTE

«TJaBHBIN BUA» (CM. puc. 22).

[« Nogtoputs Qopmar

% Konwposate Ctrl+C

[ Heeeiit anct

E:I] Lnaexe eng,..

CE Zymupoeate
dsb Manopamupoeate

E Mpeabigywymii eng F5
" Pazgene! cnpaekm... |
pEd | Alon
= forn  Jewod
.
Kongpada.r Bapeaza A
Puc.22

[TosiBuTCst OKHO (CM. puc.23).
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Bua ueprexa |£|
KomnoHeHT |COCI'0§!HME MOOENH I MapameTpel OToﬁpaJKEHMﬂl
Hanpasnexmne
waiin [Crepepn |
cpen
C:\Users\BaneHTuH\DS-11HweHepHan rpadmka WHxKomn Mpag \AOMALLHAA PA ‘ Eﬂ - EEKY”-W”
BEPXY
CHuzy
Cnesa
Crpasa
Csann
M3oMETPWA CBEPXY CNpaBa
M3oMETPHA CBEPXY CNEBA
M3OMETPHA CHUEY CNpaBa
M30METPHA CHMSY CNEsa
MpoeUMpOEaHIE: -EE]@
MeTka Buoa/macwTaba CTune
[} | Macwraf 1:1 - e Ma.Buaa BMO1 5
&’ l OK J I OTmera
| y

Pnc.23

B mnynkre «daitn» BeiOepuTe myTh K aimy. Macmrab 1:1. Hampasnenwue

«cnepean», Haxxmure «Ox». PesynbraTr cM. Ha puc. 24.

©

Hepmew ]

Marcg | Hovaand

foupedas dppanm AT

Puc.24
Ha manenu nactpymeHTOB BhiOEepUTE «IIpOCKIIMOHHBINY, HETKHUTE JIEBON KHOMKOMN
MBIIIM O HUMEIOLIEMCS BHUAY, IEPEMECTUTE KYypCOpP BEPTUKAIBbHO BBEPX, LIEIKHUTE

MpaBOil KHOIKOM, B MOsIBUBIIEMCs1 OKHe BbiOepuTe «Co3mathy. [IpocTaBbTe pasmeps (CM.
puc. 25).
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Puc. 25

[[énkauTe MpaBol KHOMKOM MO BUAY CBEPXY, OTKPOETCSI OKHO, BbIOepuTe «Co31aTh

BUI» > «CedeHue» (cM. puc. 26).

Qf Nogropurs 3ymuposars

[ Konuposate
Yaanute

OtkpbiTe

Ctrl+C

PegakTupoeate BU...

BolpasHneaHne

Hoeopot

y E’ﬁ‘ JononHUTENEHEIA BWA,

o

@ BrIHOCHOMA 3NEMEHT...

BugmmocTte aHHoTaumn 4 ﬁﬂanuxmb BWZ...

ABTOMATUHECKWE OCEBBIE IMHW M.,
2]
=% Mseneus pasmepsl...
]

Mony4nTs aHHOTALMK MOAEN 4

Q‘ Pasopeats...
MecTHBIIA BbIpEIB

.|'." OBpezka...
Tun oBwero pazmepa r
o [y Cpes
OToBpasuTe CKPBITEIE AHHOTALMKM
Puc. 26

[TocTaBbTe MEpPBYIO TOYKY Ha TJIABHOM YepTEkKe, 3aTeM €I HECKOJIbKO TOYEK.

[énxkauTe mNpaBOil KHOMKOW MBIIIM M B OTKPBIBIIEMCS OKHE BbIOepute «/lamee».

[lepenBuHBTE KypCcOp BBEpX U MIETKHUTE JICBOM KHOIMKOM MbIH. B rpaduueckoit o6mactu

NosIBUTCS ceyeHue. HakmuTe mpaByr0 KHOMNKY MBIIIK, BbiOepute «BbipaBHUBaHUE» >

«CHatb» (cM. puc. 27).
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Puc. 27
Ha nanenu mHCTpyMeHTOB BhIOEepUTE «IIpOEKIIMOHHBINY», BRIOCPUTE TJIABHBIM BH/I,
MepeTaNmTe Kypcop B IIpaBo.
[I[€nkHrTe MpaBOM KHOMKOW MBIIIH IO MOJYYHBIIEMYCS BHUAY, B IOSBUBIICMCS

BbI0epuTe «IloBOpoT» (cM. puc. 28).

MNosopoT snaa Lﬁ
YCNOEKMA NOBOPaTa
TiaHKua vl @
" TopM3OHTANLHD
@
@ BepTikansHo
E| | OTHeHa |
Puc. 28
JloJKHO ToTyuuTes cieayroliee (cMm. puc. 29).
E(1:1)
| e |
L_|_'____|_|_J
| |
N A
Puc. 29

Koneunslii pesynbrart. [IpoctaBeTe pazmepsl (cM. puc. 30).
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Tepl ngumes
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Madn o damg

13

{1l

| FEET L T T |

Hepmex 1

u dama

Aun Mrica | Macumad

fadn

o] Aucm] A% dargs ifodn Lloadl

a7 (A7

Auca ] furmad

[T |

H 1 I Komerofioa Pugrran A7
Puc. 30
Ha cranmapthoit nanenu BeiOpaTh « AHHOTauu (ESKD)» > «OcHOBHas HaIUChY,

B BEJIUTE BCE HEOOXOIUMBIC JTaHHBIC B Ta0IUIly (cM. puc. 31).

Ocnnagn. x|
CIEH. Haan.
MrdubBudya asHoe 3adasue 113 Bapuasm
ALim Mocra Mo cwmad
Hars | Auem | Ndoxges | Modn | Jama o | | |EE |15 =
— DaaHEY
FPospod Genwssn 251 4
foaf ro ol
M fcm | | Aucmod 7
Haw.omd. MaTepwan I .f,l
H koampo I (K MTHOH
I | — |
@l :=-:=-| oK I OTHEHA

Puc. 31
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2.2. Bagaume 2.

IIo MpCaIOKCHHBIM I/1306pa}KeHI/IHM IIOCTPOUTh TPH BHUAA ACTAJIHN, BBLIIIOJIHHUTDH

nomanbii paspes (I'OCT2.305), npoctaButh pazmepsl ('OCT2.307
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Xo00 evinonnenusn 3adanun No2

Ha cranpmapthoii manenn Autodesk BoiOepuTe «dailim» > «co3AaTbh» > «CO3/AaTh
(haiin u3 crucka mabJIoOHOB» > «METPUUYECKUID > «OOBIYHBIA(MM).1pty.

B mamutpe <«2D scku3» BeiOeputre kKomaHay «OkpyxHocTh». LEnkHUTE JeBOM
KHOIIKOW MBIIIM JUIsl 3aJaHKs LIEHTpA OKPYKHOCTH, IEPEIBUHBTE KypCOp U IOJYyYHUTE

nuametp paBHbid 120 (cm. puc.l).

]

Swagsnvsanve  Bpi3paTh KOoMaHIy «BwimaBnuBanue» . Ha o9kpaHe mosBIisercs
IAAJIOr0OBOE€ OKHO «BprnaBnmuBanue».Ecam B 3CKHM3€  CYLIECTBYET E€IUHCTBEHHBIN
3aMKHYTBI KOHTYpP, OH BBIICIAECTCS aBTOMAaTUYECKH. ECIIM KOHTYPOB HECKOJIBKO, TO
HaXaTh KHONKY «JCKW3» Ha BKIagke «Dopma» W BBIOpaTh HYKHBIM KOHTYp. BBecTn
3HaueHue riryOuHbl BhimaBnuBanus 20. Ilocne yero maxmute «ok». Pesymprar cm. Ha

puc.2.
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B mamutpe <«2D acku3» BeiOeputre kKomaHay «OkpyxHOCTh». LEnkHUTE JeBOM
KHOIIKOM MBI JUIA 3aJaHUsA LEHTpPa OKPY)KHOCTH, IIEPEABUHBTE KYypCOp U IOJy4YUTE

nuameTp paBHbId 60 (cm. puc.3).

Puc.3

W Percd Brppary koMaHay «Pembed» > «BplmTammnoBkay, BBHIOEpUTE HYKHBIH

KOHTYD, 3a/1aiiTe riryOuny pasHyto 60. (cMm. puc.4)
i et (T

33 \

|E| Teepaoe Teno

BricoTa/rnytuHa
GL’J| * IE Mo HOPMANK K NOBEPXHOCTH
| ok | [ omesa

== —

Puc. 4

PesynbTaT cM. Ha puc.S.

Puc. 5
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Bri6epurte «2D scku3y.

e/

Oreepave BpzoBute komaHay «OtBepctre» u3 maauTpbl «KOHCTpYKTHBHBIC
aJIEeMEHTH». BriOepuTe rpanb, METKHUTE JIEBOM KHOIKON MBIIIA B IIEHTPE IS CO3TaHUS
orBepctrsi. B muanmoroBom okxHe «OTBepCTHS» BBIOCPUTE «KOHIGHTPUYHO» U3
BBINIAJIAIONIETO CMHCcKa B rpynne «Pasmenienue». HaxmMure KHONKY «KOHIICHTPUYHBIN
00BEKT» U BbIOEpUTE B rpaduueckoil 00sactu rpaHb. BriOepurte nepBblii TUIT OTBEPCTHS,
«O06pryHOCY, U BBeauTe auameTp 40. U3 crucka «OrpaHudeHne» BBIOEPUTE «HACKBO3bY

(cM. puc. 6).

PazmeweHune

’@ KOHUEHTPWUYHD

KOHLEHTPHYECKMIA
obbexT

[Ho oTEEpPCTHA

m oy [FE

o} ok o o
I

PesynbTar cM. Ha puc. 7.
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Puc. 7

Bri6epute «2D 3cku3» U HY>KHYIO TpaHb (CM. puc 8).

Puc. 8

e

Orsepave  BpizoBute komanay «OtBepctre» u3 naauTpbl «KOHCTpYKTHBHBIE
ayieMeHThI». B nuanoroBom okHe « OTBEpCTUSD) BBIOEPUTE IO ICKU3Y» U3 BBINAJIAIOLIETO
ciucka B rpynme «Pasmemenuey». I[€nkHuTe J1I€BOM KHONKOW MBI B LEHTPE MJIS
co3/aHus oTBepcTus. Beibepute nepsolil TUI 0TBEpCTHS, « OOBIYHOE», U BBEIUTE AUAMETP

100. U3 cnincka «OrpannyeHue» BeIOEPUTE «paccTossHUE», BBenute 14 (cM. puc.9).




80

Bri6epute «2D 3cku3» u HykHYIO0 Tpadb (cM. puc 10) .

Puc. 10
B mamutpe «2D scku3» BeiOeputre komaHay «OKpykHOCTb». L|EnkHuTE J1eBOI
KHOIIKOM MBIIIN JUIsl 3aJaHKs LIEHTpa OKPYKHOCTH, IIEPEIBUHBTE KypCOp U IOJIy4YUTE

nurameTp paBubiid 10 (cm. puc.11).

Puc. 11

" To42 B nanutpe «2D scku3» BeiOepuTe KOMaHAy «Toukay. LIEnkuute neBoif
KHOIIKOW MBIIIM JUIsl 3aJaHds TOYKH. 3aTe€M HAKMUTE IPABYI0 KHOIKY MBIIIM B

MOSIBUBIIIEMCS] OKHE HAKMUTE «3aBEPIIUTH» (CM. puc. 12).
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Puc. 12
B mammutpe «2D acku3» BeiOepuTe KOMaHIy «pasMmephl». lllénkauTe nmeBoi
KHOIIKOW B IEHTpPE Kpyra, B LIEHTpe (Urypbl, 3aTeM Ha CO3JaHHYIO TOYKY. JIBaXKIbl
mENKHUTE Ha pazMep. OTKphIBaeTCs AUANOroBO€ OKHO «PemakThpoBaHue paszMepay.

Beeaute 45 (cm. puc. 13).

Puc. 13
3areM MENKHUTE JICBOM KHOIKOM B IICHTPE Kpyra >B IEHTPe (PUTYpBI > HA CTOPOHE

kpyra. Beegute 45 (cm. puc. 14).

Puc. 14
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[lenxHuTe MpaBOi KHOMKOM MBIIIHM B rpaduveckor 0OJacTH U BBIOEPUTE MYHKT
«3aBepIUThy IS MPEKpaLEHUs] HaHECEHUsI pa3MepoB. 3aTeM Haxkmurte kiasuiry SHIFT
U, ylIepxuBas ee, BhIOepuTe Bce pasmepbl scku3a. Korga Bce pasmepsl OyayT BeIOpaHBI,
Haxmute DELETE wnu ménkHure mpaBod KHONMKOW MBIIIW JJISI UX yAalneHus. Takxe
YAAIATE CO3JaHHYIO TOUKY.

[TocTpouts 3 OKpYKHOCTH IO MPEABIAYIIIEMY 00pas3ILy.

B nanutpe «2D sckusz» BeiOeputTe komanay «KpyroBoit Mmaccusy.
Haxwmute xnonky «I'eomerpusi» u BeiOepuTe B Tpadudeckoil 00J1aCTH OKPYKHOCTb.
Haxxmute kHONKY «OCh» M METKHUTE JEBOM KHOMKON MBIIIK B IeHTpe Qurypsl. B okHe

«KonuuectBo» BBenute 2. B okne «Yrom» Beaute 360 (cM. puc. 15).

a4 TR = =1, "

@ CE (e |

Puc. 15
Bocnonp3oBaBmics | wim 2 cioco6amu AOJDKHO TMOIYYUTCS cienyromee (CM. puc.

16).

Puc. 16
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B nmamutpe «2D acku3» BeiOeputre komaHmy «Jlyra: mentpy». l[€nxkaute neBoit
KHOMKOM MBIIIN JJIsI 3aJlaHusl [IEHTpa IyTH, NEPEABUHBTE KYypCOp U MOJYYUTE Paguyc

paBHbIii 15 (cm. puc. 17).

Puc. 17
B mamutpe <«2D scku3» BeiOeputre komaHay «Otpe3ok». LEnkHuTe neBoit
KHOIIKOWM MBIIIN JUIS 3aJaHus IIEPBOM TOYKH, MEPEIBUHBTE KypCOp MU IOJIyYHUTE BTOPYIO

TOYKY (CcM. puc. 18).

Puc. 18

Cnocoo6 1
Toxe camoe caenath 9 OCTATBHBIX OKPYKHOCTEH.

Cnocob 2
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< B nanutpe «2D acku3z» BeiOeputTe komaHay «KpyroBoil MaccuBy.
Haxwmute kxnonky «I'eomerpusi» u BeiOepuTe B TpadudecKoil 00J1acTH OKPYKHOCTb.
Haxxmute kHOTIKY «OCh» M METKHUTE JCBOW KHOMKON MBIIIU B IIeHTpe Purypsl. B okHe

«KonmuectBo» BBenute 4. B okne «Yrom» Beaute 360 (cM. puc. 19).

Puc. 19

9 Peré Brispars koMaHy «Penbed» > «BwimraMiioBkay, BBIOCPUTE HYKHBIN

KOHTYp, 3a/1aiiTe BeicoTy paBHy0 10 (cMm. puc.20).

=l

MrocxocrsBbI3BaTh  KOMaHy «PabGodasi TIOCKOCTB» BbIOEpUTE HYKHBIM KOHTYP,

MOCTaBbTE TOUKY. (cM. puc. 21)



&5

Puc. 21

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

Puc. 22
[[[€nkHUTE JIEBOM KHONKOM MBIIIM II0 KpAaw H, YAEpPKHUBas €€, MEpETIHUTE

MJIOCKOCTh BEPTUKAIBHO BBEPX OJIHOBPEMEHHO yBenuuuBas e€ (cM. puc. 23).

Puc. 23

Bribepure «2D 3cku3» U HOBYIO IJTIOCKOCTb.

"~ Tesxa B manutpe «2D acku3» BeIOEpUTE KOMaHMY «Todkay. II[ETKkHMTE IeBoii
KHOMKOM MBI U1 33J]aHisl TOYKHU. 3aT€M HAXKMHUTE IMPaBYyl0) KHOMNKY MBbIIIA B
MOSIBUBIIEMCSI OKHE HAXKMHTE «3aBEpPUINTHY». PaccTostHMe OT TOYKM O BEpPXHEW IpaHu

¢burypst paBHo 25 (cm. puc. 24)
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©)

Orsepave  BpizoBute komanay «OtBepctre» u3 namuTpbl «KOHCTpYKTHBHBIE
ayeMeHTh». B nuanoroBom okHe « OTBEpCTUSD) BBIOEPUTE IO ICKU3Y» U3 BBINAJIAIOLIETO
criucka B rpynme «Pa3memenue». I[EnkHuTe JI€BOM KHOINKOW MBI B LEHTPE MJIS
co3aHus oTBepcTusl. Beibepute nepBoiil TUTT 0TBEPCTHS, «OOBIYHOEY», U BBEIUTE AUAMETP

25. U3 criicka «OrpanudeHune» BoIOEpUTE «paccTosHuey, BBenute 70 (cM. puc. 25).

Puc. 25
[[[énkHnTEe MpaBOKM KHONKOM MBIIIM HAa Kpall IUIOCKOCTH, B TOSBHUBIIEMCS OKHE

HOKMHUTE «BUAUMOCTBY» (CM. puc. 26).

Puc. 26
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il

MnocxocrsBpI3BaTh  KOMaHy «Pabodas TUIOCKOCTB» BBIOEpUTE HYKHBIH KOHTYD,

MIOCTaBbTE TOUKY, MMOCIIE YETO MOSABUTCS IJIOCKOCTH (CM. puc. 27).

Puc. 27
BriGepute «2D scku3» U HOBYIO IJIOCKOCTh. B mamutpe «2D acku3» BbiOepute
komaHny «lIpsmoyrosbHuk». LENKHUTE T€BOM KHONKOW MBIIIK JUISL 3aJaHUsl IIEPBOM
TOYKH, IEPEABUHBTE KypCOP U MOJYYUTE BTOPYIO TOUKY. 3aT€M HAXMUTE MPABYIO KHOIKY
MBIIIY B MOSIBUBLIEMCS OKHE HA)KMUTE «3aBEPIIUTHY. 3a7aTh pa3Mepbl NPSIMOYTrOJIbHUKA!

mrHa paBHa 20, a mmpuHa paBHa 13 (cM. puc. 28)

Puc. 28

FPer=é Brspars komaHay «Pembed» > «I'paBUpOBKa», BBIOCPUTE HYKHBIM

KOHTYp, 3aj1aiite rryouny paBuyto10 (cm. puc.29).

Puc. 29
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< B nanutpe «2D acku3» BeiOepuTe KoMmaHay «KpyroBoit MaccuBy.
Haxwmure xHomky «['eometpus» wu BbiOepuTe B Tpaduyeckoil obmactu
NpsAMOYTOJIbHBIN BbIpe3. HaxxmMure kHONKY «OCh» U IIETKHUTE JIEBOM KHOIMKOW MBIIIN B

uentpe ¢urypsl. B okne «KonnyectBo» BBenute 2. B okne «Yrom» Beaute 360 (cM. puc.
30).

Puc. 30
3aTteM HaxMuTe «ok». II[ENKHUTE paBOl KHONMKOW MBIIIM HAa Kpall MJIOCKOCTH, B

MOSIBUBIIEMCS] OKHE HAXKMHUTE «BUAUMOCTBY» (CM. puc. 31).

Puc. 31

Co3nanue yepreska.

Ha crannaptHoii nanenu Autodesk BoiOepute «daiim» > «co3nath» > «uepTéx». Ha
CTaHIapTHOM naHenu BeIOpaTh «aHHoTanus (ESKD)» > «popmar» > «popmat» > «A3». B
MYHKTE «KpaTHOCTh» BbIOepuTe «l1». Ha pabodeilt mMOBEpXHOCTH MIEIKHUTE IPaBOU

KHOITKOW MBIIITH ¥ BBIOEPUTE «TJIABHBIA BUI» (CM. puc. 32).
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Puc. 32

[TosiBuTCst OKHO (CM. puc. 33).

Bua yeprexa | |
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Hanpasnexme
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C:\Users\BaneHTuH\DS-11rakerepHan rpadmka WrexKomnMpad AOMALLHAA PA v] Eﬂ - EEWU-IMF‘
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CHUZY
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C3aan
V30METDUA CBEPXY NpaBa
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MeTka BuaaMacwraba CTune

MaowTaf 1:1 - D Wo.eupa BWO1 |:|

. &’ [ ok |[ omem
Puc.33

B nynkre «daiin» Beibepure nyTth K (aitmy. Macmrtad 1:1. HampaBnenue

«cnepean», Haxmute «ok». PesynbTrat (cM. puc. 34).

I
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I
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Mpoexunonnsi® BpiOepuTe HA CTAHIAPTHOM MaHENIH «IIPOCKIIMOHHBIN BU» IIETKHUTE
JIEBOM KHOIIKOM MO UMEIOLEMYCS BUJlY U TIEPEMECTUTE KypCOpP BEPTHKAIBHO BBEPX. 3aTEM

MIETKHATE MPAaBOM KHOMKOM MBIIIN U BBIOEPUTE «CO37aTh» (CM. puc. 35).

Puc. 35
g
4
fononwutensHeit BpiOepuTe Ha  CTaHIApTHOM TaHenud  «JlOMOJHUTENbHBIA  BHI»

LWETKHUTE JIEBOW KHOIIKOM MO MMEIIIEMCS BUAY U MEPEMECTUTE KypCcOp IO AUArOHajau

BBEpX. 3aTeM MIETKHUTE MPABOM KHOMKOM MBI U BBIOEPUTE «CO3/1aTh» (CM. puc. 36).

Puc. 36
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[I[€nkHUTE MPaBOW KHONKOM MBIIIM IO IOJYyYMBLIEMYCS BHAY, B ITOSBUBIIEMCS

BbIOepuTe «IloBopoT» (cM. puc. 37).

MNosopoT EMAaa ﬁ '

YCnoBWA NOBOPOTA

(1 TopM3oHTANEHD
&
(@) BepTHkansHo
E‘ Ok OTtMeHa

=

Puc. 37

JloKHO ToTy4uuTes cieayroniee (cMm. puc. 38).

Puc. 38
[[énkauTe MpaBol KHOMKOM MO BUAY CBEPXY, OTKPOETCSI OKHO, BbIOepuTe «COo31aTh

BU» > «Cedenue» (cm. puc. 39).

QF Nogropwts 3ymuposats

ﬁ Kenwpoeate Ctrl+C
Yaanute
OTkpeITE

Pegaktupoeate Bug...
N E‘? JonoAHnTensHbIA B

BripaeHuEaHWE
=Y Cevenne...

MNoeopor "
@Ebmoct—mn SMEMEHT...

BuanmocTe aHHoTaumi 4 ﬁ Hanoxute Bug,..

Q’ Pazopsarts...
MecTHeli BRIpEIE
.|'a" OBpeska...

Ul Cres

ABTOMETHUYECKNE OCEBEIE IMHUM...
=3
S& Mzeneus pasmepel...
e U1
MoAyYnTe BHHOTALMK MOgENK 4
Tun oBuero pasMepa L4

CTCEPBZHTI: CKpbITEIE BHHOTALWK

Puc. 39
Bri6epute B «Ceuenue»> «Meton» > «IIpoekunonnsiity. [loctaBpTe nepByIo TOUKY
HA IJJaBHOM YEPTEXKE, 3aTEM €IIE HECKOJIBKO ToYeK. [I[ENKHUTE TTpaBOM KHOMIKON MBIIINA U

B OTKpHIBIIEMCS OKHE BbIOepuTe «Jlameey». llepenBuHbTE Kypcop BBEpX W IMEIKHUTE
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JeBoi KHOMKOM Mblu. B rpaduyeckoii o6nactu mosiButcs ceueHue. Haxmure mpaByro
KHOIIKY MBI, BeiOepute «BroipaBHuBanue» > «CHATby». [IpocTaBbTe BCce HEOOXOAMMBIE

pasmepsl (cM. puc. 40).

|
EOgoR 7 waudsn
Aft: 1)
3 (¥
= i1 |
2 I (L
T, A
Il |} \‘ J( L
S
1| Y
A ﬁ// ~
i | |
| |
- S o0 it it
5 T 1 I 1 T 1
- l._J.___J___I.I. | ¥ S I _I.__| -
| | k=
| |
B-eit 1)
T R125 A
2 & f,,-f""_
5 =
: g
BN
I o+ =
z
ks
| yepméw 7 vofam
':_.'_ — 4 —— - L] Mrcra | Mecamgl
il T ] [
| Aacand
o I
& =
| § Namgpa@ad Sapwam AT

Puc. 40
Ha cranmapthoii nanenu BeiOpaTh « AHHOTauu (ESKD)» > «OcHOBHas HaIKChY,

B BEJIUTE BCE HEOOXOIUMBIC JIaHHBIC B TA0IUILY (CM. puc. 41).

Ocnmazn x|

ICH. HaAan.

Mrdubudya asHoe 3adanue 2 Bapuaqsm 13

] Macca Macwmad

Har | Aucm | Ndowxge | Aodn | fama L -

R nr 1 -"_"G'T?,L.ILIULJK

DEeH¥eza S
I/ Crgamscot
H koHm Avem | | Moo B
Haw.omd, MaTepwran I— _I
H. koRmp I - ke MTUCH
LUméb I _I

Puc. 41
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2.3. Bapgaume 3.
[To mpemIoKeHHBIM HW300paKCHHUSIM TIOCTPOUTh TPHU BHUAA JE€TANH, BBITOJHUTH
HeoOxoauMble paspessl (I"OCT2.305), npocraButh pasmepsl ('OCT2.307). BeimoaHuts

HanOosee HHOOPMATUBHOE CEYEHUE MPOCIIUPYIONICH TIIOCKOCTHIO.
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X00 évinonnenusn 3a0anun Ne3.
Ha crangaptHoit manenmn Autodesk BeiOepuTe «daiiim» > «Co3aaTh» > «CO31aTh
(aiin u3 crrcka mabJIOHOBY» > «METPUUYECKUID > «OOBIYHBIA(MM).1pty.

-

OkpywHoCTs
R nanutpe «2D acku3» BbiOepuTe KOMaHIy «OKPYKHOCTBY» >  «IICHTPY.

[I[€nkHUTE JIEBOM KHOMKOM MBIIIM IS 3aJaHUs LEHTPAa OKPYKHOCTH, IEPEIBUHBTE

KypCOp U TIOJIy4uTe JUaMeTp paBHbId 76 (cM. puc.l).

Puc. 1
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3aTeM MOCTPONTE OKPYKHOCTh TUMETpoM 12, Ha paccTostHuu 50 MM OT 1IeHTpa (CM.

puc. 2).

Puc. 2

NnentuyHo chemnaiite ¢ qpyroit CTOpoHsI (CM. puc. 3).

Puc. 3

B mamutpe «2D acku3» BeiOepute komanHay «Jlyra: mentp». LEnkuHuTe neBoi
KHONKOM MBIIIN I 3aJaHUs LIEHTpa AYTH, NEPEABUHBTE KypCOp W TMOJIYyYHMTE Paguyc

paBHbIii 48 (cM. puc. 4).



1 cnocob.
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Puc. 4

Toxe camoe caenaTh ¢ Ipyroi CTOPOHHI.

2 cnocob.

% Ha CTaHJapTHOM maHenn BeIOpaTh «KpyroBoit MaccuBy» (cM. puc. 5).

Pesynprar cm. Ha puc. 6.

'Kp}‘FDBDﬁ MECCHE el
leomeTpMa Ob
ol 2 b ¥Drpan b
@[ ox ][ omea |
Puc. 5

Puc. 6
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Bribepute womangy «Jlyra: mentp». LLEnkHuTE NE€BOM KHOMKOW MBIMINA IS
3aJlaHus TIEHTpA OYTH, TEPEIBUHBTE Kypcop U MOIy4YuTe paauyc paBHbd 12. Bribepure

«KpyroBoii maccuy (cM. puc. 7).

Puc.7

/

Cmpesox Ha crangapTHO# maHenn BeiOepute «Otpe3ok». IIEnKHNUTE IeBOM KHOMKOM

MBIIIH B pabouell 00J1aCTH U COEIMHUTE BCE TyTH (CM. puc. 8).

Puc. 8

]

SBeizenveanve Ha CcTAHJAPTHOW NMAHENM BbI3BaTh KOMaHay «BeigaBnuBanue». Bectu
3HayeHue TyOuHbl BbigaBnuBaHus 18. Ilocne dero maxxmure «Ox». Pesymbrar ( oM.

puc.9).



Puc. 9
B cpene moctpoeHus 3cku3a BhI30BUTE KOMaHIy «OKpPY)KHOCTB: IICHTP» U3 IMaHEI!

MHCTPYMEHTOB «2D acku3y». Jluametp paBen 76 (cm. puc. 10).

Puc. 10

i Pert  Brpmpary koMaHny «Pemped» > «BreimrammoBkay, BeIOCPUTE HYKHBIH

KOHTYD, 3a/1aiiTe TiyOuny BbicoTy 92 (cM. puc.11).

Puc. 11
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=l

Mnockocrs BeI3BaTh KOMaHAy «Pabouasi TMIIOCKOCTHY BBIOCPUTE HYKHBIA KOHTYD,

MIOCTaBbTE TOUKY (cM. puc. 12).

Puc. 12

[Tocne ycTaHOBIEHUS TOYKH MOSIBUTCS TWIOCKOCTH (CM. puc. 13).

Puc. 13

“

O
T B mamutpe  «2D ockm3» BeIOepuTe KOMaHIy «OKPYKHOCTB» > «IEHTPY.

[ll€énkHauTe JNEBOM KHONKOW MBIIM U 3aJaHdsl LEHTpPa OKPYKHOCTH, IEPEABUHBTE

Kypcop U MOJIyuYnuTe AUaMETp paBHBIM 65.(cM. puc.14).
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Ha crannaptHoit nanenu BeiOepute kKoManay «BrimaBnuBanue» (cm. puc. 15).

bospmmnmarne

DopMa I Mo apofHOCTH I

; : [ OrpaHHYEHKE

B P
bz | &[5 *
PezvneTaT IELI .hl m M
|ﬁJ @| i

u i I | Moemopate dopny

@l 04 I OTHEHA |

Pesynprar cMm. Ha puc. 16.

Puc. 16

To >xe camoe cenath ¢ Apyroi CTopoHsl (cM. puc. 17).

Puc. 17
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Ha crannaptHoit nanenu BeIOpath «OKpY>KHOCTB: LEHTP» (cM. puc. 18).

©)

Otsepcve Bpi3oBuTe KomaHAy «OtBepcTue» u3 nanutpbl «KOHCTPYKTHUBHBIE
AJIEMEHTBI.

BriGepute rpaHb, METKHUTE JEBOM KHOMKOW MBIIIA B IIEHTPE I CO3JaHUS
OTBEPCTHUS

B nuanoroBom okHe «OTBepCTUS» BBIOEPUTE «KOHIEHTPUYHO» W3 BBINAJAIOIIETO
cnucka B rpymme «Pa3memnienuey. HaxkmMute KHONKY «KOHIEHTPUYHBIA OOBEKT» U
BeIOEGpUTE B Trpaduueckor oOsactT TpaHb. Bwibepure mepBBI THI OTBEPCTHS,

«O06bruHOEY, 1 BBeauTe nuametp 45. U3 cnucka «OrpaHudeHne» BBIOEPUTE «PACCTOSHUE

92» (cm. puc. 19).

Puc. 19

Cozoanue uepmesica.
Ha cranpaptHoit nanenu Autodesk Beibepute «daiim» > «co3narby > «ueptéx». Ha
CTaHIapTHOM naHenu BeIOpaTh «aHHoTanus (ESKD)» > «popmar» > «popmat» > «A3». B

MYHKTE «KPaTHOCThY BblOepUTE «1».
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Ha pabGoueil moOBepXHOCTH UIENIKHUTE MPAaBOMl KHOMKONW MBIIIKA UM BbIOEpUTE

«r7aBHBIA BUI (cM. puc. 20).

[ Mogropure Goprar
[ Konuposare  Cirl+C

[& Hoeelii ancr

E_]_: LnaeHbIi BUA,..

CFf 3ymmposate
ge M
40r Manopamuposats

E Mpeaeaywwi eng F5

l— Awn | Saccg | Macasad]
o T Pasgenel cnpaekn...
Pl ST =i
g Jarm | T F]
A
oap

Namapatlas Papran AL
Puc. 20

[TosiBuTCst OKHO (CM. puc.21).

Bua ueprexa | = |

KomnoHeHT |COC|'09!HME MOAENH I MapameTpel 0T05pa)o<eHM9||

Hanpaenexue

[C:‘4..lsers‘qBaneHTMH‘qDS—llW—DKeHepHan rpadmia Wk omnMpad \IOMALLHAA PA v] Eﬂ - EEKWJMM

BEPXY
CHuzy
Cnesa
Cnpasa
Csagm
W30METPHA CBEPXY NPaBa
W30METPUA CBEPXY CNeBa
W30METPHA CHWSY NPaBa
W30METPHA CHUSY CNEBa

©aiin

MpoewpoBaHue: -EE}@

MeTka BuaaMacwTaba CTune

Macwrab 1:1 - |:| Mo supa BMA1 N
mr

ayw i [ COK ] [ OTMeHa

Puc. 21

B nynkre «daitm» BbiOepuTe mnyTh K aiiy. Macmrad 1:1. Hampasnenue

«cnepean», Haxmure «Ox». Pe3ynbrar cm. Ha puc. 22.
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I
M —

Mpoexunonnsi® BpiOepuTe HA CTAHIAPTHOM MaHENIH «IIPOCKIIMOHHBIN BU» IIETKHUTE
JIEBOM KHOMKOM M0 MMEIOUIEMCS BUAY U IIEPEMECTUTE KypCOP BEPTUKAIBHO BBEPX. 3aTEM

MIENIKHUTE MPaBOX KHOIMKOW MBIIIN U BBIOEPUTE «CO3/1aTh» (CM. puC. 23).

Puc. 23

[[[énkauTe MpaBOl KHOMKOM MO BUAY CBEPXY, OTKPOETCSI OKHO, BbIOepuTe «CO31aTh

BU» > «CedeHue» (cM. puc. 24).

-Cc(1:2)

2

Puc. 24
[Il€nkHuTE MPAaBOM KHOMKOM MBI IO IMOJYYHUBIIEMYCS BHUIY, B TOSBUBIIEMCS

BbIOEpuTE «IloBOPOT» (CM. pucC. 25).
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MNoeopoT Blaa [ﬁ 1
¥CroBuA NOBOpOTE
MiHwA b | @
I TopM3OHTaMEHD ‘ o ‘

@ BepTHKansHO

@I QK | OTHEHS

- —]

Puc. 25

JloimkHO moyuyuTcs cieayroiiee (cMm. puc. 26).

C-C(1:2)
N

IINEEENE

Puc. 26

{f=i)

[

Taparpd - Bpioepure B «Ceuenue»> «Metoa» > «lIpoekunonnsiii». IlocTaBbTe

IIEPBYIO TOUKY HA TJJABHOM YEpTEXkKE, 3aTEM €HIE HECKOJIbKO Touek. lI[EnkHuTe mpaBou
KHOTIKOM MBIIIIA M B OTKPBIBIIIEMCS OKHE BbIOepuTe «Jlanee». [lepeaBuHbTe Kypcop BBEpX
U IMETKHUTE JICBOM KHOMKOW MbImU. B rpaduueckoil o0macTv TMOSBUTCS CEUYCHHE.
Haxxmute mpaByro KHONKY MbIIIH, BbiOepuTe «BblpaBHUBaHue» > «CHATb». L|E€nkHure

MpaBoi KHOMKOM MBIIIH 110 TOJYyYUBLIEMYCS BU]y, B MosiBUBLIEMCS BbiOepuTe «IloBopoT»

(cm. puc. 27).

o-0(1:2)

N

Puc. 27
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[IpoctaBuTh Bce pazmepsl (CM. puc. 28).

£] WHoNaoDg
L anHppbE JOHQL'BﬁﬂHGﬂﬂHM
| €-C(1:2)
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r——!——-| | R225

| | L

| | i -
o ) 1 7 - -
s | | 3 1
3 - —_— - —-— 1
= [ . BIE

b0
| 12
D-0(1:2)
= -—-
= = 1
i
3 | 1. 8w
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',‘Ej Min Morca | Morwen §
[= ml Juco] A® dowie {fodn_Lfamal
Posonl  [Heweezo Hﬁmpgﬁﬁx 04z 17

c: e Crvgvaarcod
B T conmg Morm |
u Has g
- . rowmg CHE MTYCH

Puc. 28
Ha cranmapthoii nanenu BeiOpaTh « AHHOTauu (ESKD)» > «OcHoBHast HaIlUChy,

B BEJIUTE BCE HEOOXOIMMBIC JIaHHBIC B TaOIUILY (CM. puc. 29).

ocwwaan x|

QCH, Haan.

MrduBudya asroe 3adanue 3, Bapuanm 13

A Macea Macwmad
adn | Jama - - | | 1:2 v|
—— Mampydox
Lo i -
Tuem || Auemot

MaTtepran I .f,l

Puc. 29
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3. O6paszen opopMAEHHSI KOHTPOABHOMH pPadoOTHI
3.1. O6pasern; opopMiIeHMA THUTYJIBHOI'O JUCTA

denepanabHOE Ar€HTCTBO CBA3U
Cesepo-Kaskasckuii punuan opaena Tpynosoro Kpacnoro 3namenu
benepabHOrO rOCyAapCTBEHHOTO OI0JI)KETHOTO 00pPa30BaTEIBLHOTO YUPEXKICHUS BHICIIETO

oOpa3oBaHuUs
«MOCKOBCKUN TEXHUYECKUN YHUBEPCHUTET CBSA3H U MH()OPMATUKID)

Kadenpa «adopmaTiKu 1 BEIYUCIATETLHON TEXHUKI

JlonmycTuTh K coOeCceI0BaHHIO
«_» 20 r

(moanuck, ®amunus, 11.0.)

KonTtponbHas padora Nel

no nucuuruinHe: «HxKeHepHast 1 KOMIIbIOTepHas Tpaduka

Crynenr Manununa H.B.

Hanpasnenue 09.03.01
I'pynna B-11 Kypc 1
[Mudp cr. 6unera 12345
Bapuant 2

Hara « _ » 20 r.

PocrtoB-nHa-/lony
2019
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Jlis Hauana paboThl, HY)KHO O3HAKOMUTBHCS ¢ HHTEepdeicom nporpammel. J{iis Toro,

]

4TOOBI MPUCTYIUTh K CO3JAHMI0 3CKU3a, HEOOXOIMMO Ha)KaTh Ha KHONMKY -2  [lepen

BaMH OTKPOETCS OKHO, B KOTOPOM IPEJCTaBJICHBI Pa3IUYHBIC THIIBI JOKYMECHTOB. MBI
BbIOMpaeM «OOBIYHBIN .ipt» U MONaAaeM PEKUM PEIaKTUPOBAHUS 3CKH3a.
Teneps MOKHO MPUCTYIUTH K BBHITTOJTHCHHUIO CKU3A.
4.2.8agava 1.
[To mpemToKeHHBIM H300paKEHUSAM TIOCTPOUTH TPH BHIA JETajH, BBIOJHUTH
HeoOxonumbie pazpesbl (I'OCT2.305), npocraButh pasmepsl (I'OCT2.307). BeimoiHUTh

AKCOHOMCTPHUICCKOC I/I306pa)KeHI/Ie ACTaJIN C YCTBCPTHBIM BBIPE30M.

i 1
4= HE : [}
1 T D - ‘
- :
5 £
< Y ! ! Cu
gagl 1/
1 il Tl
- | &
anl g
—— — |
| 4 -y
i e o
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T H | T
. [

1) BHumartenbHO paccMoTpuMm Hamy naetaib. OCHOBOM JaHHOM Je€Tanu SIBISETCS

[ ]

MNpsMoyronsHKE

-

npsiMOyrosibHUK. Ha BepxHel maHenu, Ha)kKMMaeM KHOIIKY U YKa3bpIBaeM Ha
LIEHTP Hauyaja KOOpAMHAT. 3aTeM ClIelyeT HaXaTh Ha JII00YI0 APYryI0 TOUKY B IUIOCKOCTH,

AJI TIOJIYUYCHUSA IPAMOYT'OJIbHHKA.
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2) HyXHO mNOCTaBUTh 3aBUCHMOCTb MEXAY TpaHSIMH HPSIMOYTOJIbHHUKA, YTOOBI TpHU
HAHECEHHUH pa3Mepa He ObLJI0 U3BMEHEHUHU (OPMBI.

Ha Bepxnel mnaHenun HauaéM BKIAAKY «3aBUCUMOCTB» W HAXMEM Ha KHOIIKY

A .
«3aBHCHUMOCTb MapAJIIEIIBHOCTIY: 7. 3arem Ha)MEM Ha MOObIE 2 IIPOTUBOIIOJIOKHBIE
rpaHu.

1

o Pazmaps
3) Uro0Obl 3a1aTh HYXKHBI HaM pa3sMep, HaXOIUM KHOIKY | i HOKMMAEM Ha IPaHH

IIpAMOYI'OJIbHHUKA, 3aTEM IICPCTACKHMBACM YKa3aTClIb. Hepen HaMH OTKPBLIOCH OKHO

«PemakTupoBaHus pazMepar:

|
PEdaKTHPOBaHHE pazmepa o dl E| _

| 25,1053812 v ]

B HEM MBI 3amaém HyXHBIM HaM pa3Mmep. Takue ke JEUCTBHS MbI IPOJEIBIBAEM C

OCTaJIbHBIMU T'PAHSMHU IIPSMOYTOJIbHUKA.

Jlnst Toro, 4TOoOBl BBIATH M3 PEXKUMA HAHECEHHUS Pa3MEpOB, CIEAYET HaXaTh IMPaBYIO

KHOTIKY MBIIIN U BBIOPATh KOMAHAY «3aBEPITUTHY.

Ecnu BaM HYy»KHO U3MEHUTH pa3Mep, TO HY>KHO JIBaXIbl HAXKATh JIEBOW KHOMKOW MBIIIH T10

YHCJIOBOMY 3HAUYECHUIO B PEKUME ICKHU3A.

Takum 00pa3om, MBI TIOJYYMIIM TIPSIMOYTOJIBHUK C HYXKHBIM pa3MepoM. Temeph MOKHO

IIEJIKHYTh NMPaBOM KHOMKOM MBIIIN U BHIOPATh KOMaHAY «IIPUHATH CKU3Y.

4) IlepBblii mIar K CO3JaHUIO0 3CKu3a caenaH. K HameMy HOpSIMOYTroJIbHUKY MOKHO
Bl

NPUMEHATh (DYHKIIMIO «BBIIABJIMBaHHUE» Buinsenwestne, [[pW HakKaTMM HAa 3Ty KHOIIKY,

OTKPOCTCA OKHO, B KOTOPOM MO’KHO YCTAHOBUTHb HY>KHOC HaM BbIJdBJIMBAHHC.
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Dopra | NoapafHGCTH |

CIrpaHHYeHHe

[% SICKHE
— ] | PaccToRHHE w

By

2 Teepakls
- Tena

PezyneTat

Jlns BbmaBnuBaHus TpeOyeTcs MIENKHYTh KypCOpOM IO TUIOCKOCTH. MOKHO BBIOpaTh

HaIlpaBJICHUE BbIIABIUBAHUS, UCTIONIb3Ysl KHOIIKU: M[E][E]
Taxum 00pa3oM, MBI TOTYUUIIH TAPATUICITCTIUATIC].

5) CraemyromuM ImaroM B TOCTPOCHHMM HAIleW neTanmw OyaeT Takas KOMaHza, Kak

(COIIPSAIKCHUC) Conpasstie . C e€ IMIOMOIIbIO, MBI CMOKCM CIJIaJIUTh Kpasd I1apalICIICIIUIICIa
CJIicBa M CIIpaBa. HpH HA)XKaTUHU HaA 9Ty KHOIIKY, OTKPOCTCA OKHO, B KOTOPOM MOKHO

HU3MCHHUTD PaJINyC COIPAXKCHUA.

[ Moctosns, |® Mepeven. | G Omeryne |

Pebpa Pagmyc Meton

BriGpano: ¢ 5 @ﬂ (%) Pefipo

O KonTyp
7 3nemeHT

Lz Tena
[ Bie EorHyTRE

| | [ Bce ebinyknbie

W&o Lok || omena || npmenirs |

I

Cozgate
UtoOBl MPOAOIKUTE PAa0OTHI, HAM HY)KHO HaXXaTh Ha KHOMKY 273  y [METKHYTh MO

BEpXHEW IIOCKoCcTH Hamiedl ¢urypsl. Ha Helt mosBITCS 1aBE TOYKHM, OOO3HAYAIOIIUE
HEHTPbl OKPYKHOCTEeH. Tenepb MOXKHO «IPUHATH ICKU3», KAK 3TO OBLIO OMUCAHO B 3)

MyHKTE.
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6) Ham HyxHO chenath oTBepcTue. s 3TOro Ha)kMMaeM Ha KHOMKY | 97==p==  [lepen

HaMHU OTKPOCTCA OKHO HaCT’pOfIKI/I. BBI6epeM 3HAUCHUC I1apaMceTpa «Pa3MCIICHUC) - 110

ackmu3y. BeibepeM MHO OTBepCTHs — TUIOCKOE M YKakeM auametp — 34 mw, Bbicota — 20

MM.

7) IlpomomkuM BbIaBIMBaHKE, TOJBKO TEMEph crpana. JJs ka0l onepauu
TpeOyeTCsl CBOM ICKU3, MOATOMY OISITh HAXKMMAEM Ha KHOMKY «co3AaTh 2D acku3» u
KJIMKHEM Ha BEPXHIOIO [IOBEPXHOCTH 3CKM3a. B pexumMe pegakTupoBaHusl, HaM HYKHO

Ha4YCPTUTDH OKPYKHOCTD, U3 YKC PIMeIOHIeﬁCSI TOYKH COIIPAKCHHA. I[J'IH 9TOI'0O HAXKXMMACM

©

ORpYyMHOCTE
Ha KHOIIKY v

i

(TS

%

BeliiguTe u3 pexxnuma peJakTUPOBaHUs, HaXKaB KHOIIKY «IIPUHSTH 3CKU3).
8)Ham cnenyer emié pa3 NpUMEHUTh KOMaHIy «BbIIABIMBAHUSY, ISl HALIEH OKPY>KHOCTH.

Ha’xaB Ha KHOIIKY, IIETKAEM IO TIIOCKOCTH KpyTra, U 3aJJa€M BBICOTY — 46 MM.
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9) B camoii BepxHEil yacTH 3CKM3a HYKHO HapucoBaTh pom06. Jlns 3toro cozmaém «2D

OCKHU3».

Jis mocTpoeHus pomMba HY)KHO HCIONb30BaTh KOMaHIYy «OTpe3ok». Korma Mbl

HapHuCoOBaJIAd pOM6, HY’KHO BOCIIOJIb30BATbLCA KOMaHHOﬁ (COIIPAKCHUC) OJIA OTPC3KOB. I[J'IH

By

ATOTO HY)KHO Ha)XaTh Ha KHOIIKY W 3a7aTh paauychl. JlJisi J1€BOro W mpaBoOro
conpsikeHusa — 30 MM, a 1711 BEpPXHETO U HUKHETO — 12 MM.
OOpatute BHUMaHKE, YTOOBI IIEHTP TOYKH COMPSDKCHHS OOKOBBIX OTPE3KOB, COBIAIAIN C

OCHTPOM OKPY>KHOCTH.

[Toce mony4eHus: TaHHON (PUTYPBI, CIIETYET BHITIOJIHUTh KOMaHy «3aBEpPIIUThHY»,a 3aTEM
TIPUHSATH ICKU3M.

10) Kak u B mpouuiblii pa3, UCHOJb3yeM KOMaHAY «BblAaBiuBaHHe». Haxumaem Ha
IJIOCKOCTh, HApHUCOBaHHOUM HamMu Gurypsl. Beicoty 3amaém 14 Mm.

11) Teneps co3paaum OTBEPCTHE HA BEPXHEH IIOCKOCTH, KOTOPYIO MbI MOJYYHIIH TOJIBKO
91O TyTEéM BBIIaBnuBanus. st aToro co3maém «2D acku3» Ha Hel. Takum 00pa3oM, MbI
MOJYYUIIN 3 TOYKH — LUEHTP OKPYKHOCTH U 2 LIEHTPA COMPSIKEHHUS BEPXHUX U HUKHHUX

oTpe3KoB. [IpuauMaeM ackus.
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12) Tenepp, KOorga Mbl UMEEM 3TH TOYKH, Mbl MOXKEM CJI€NIaTh 3, HY>KHbIE HAM OTBEPCTHSI.
Chavayia caenaeM BepxHee U HUXKHee oTBepcTue. i 3Toro HaxMEéM Ha KHOMKY

«OTBEPCTHUEC» U Ha)XMEM Ha JIBE TOYKH. COB,Z[aIII/IM OI'paHUYCHHUC — HACKBO3b M 3aJaJVM

aUaMeTp — 8 MM.

13) Ha BepxHeil mI0CKOCTH, HAM OCTaJI0Ch ClI€NIaTh €I1I€ OTBEPCTUE MOCEPEIUHE.
Komanay «co3gatb 2D 3CKHM3» HYKHO BBINOJHATH JIJIA JI000H omepamued Haj
3cKku30M. [loaTOMy, 4TOOBI MOMYYHUTH IEHTPAIBHYIO TOYKY, MOBTOPSIEM ATO JIEUCTBUE
BHOBb. Jliis1 BbIXOAAa U3 «2D 3cKu3a», ciedyeT BBINOJHUTHL KOMAHAY «IPHUHATH
ICKHU3».

[TonyuuB, IEHTpaIbHYIO TOUKY, MBI MOKEM CO3/1aTh IIeHTpajibHOE OTBepcTHe. Ero BhicoTa

Oynet paBHa 12 mm, a nuametp — 40 mm. J[HO OTBEepCTHS — TIIOCKOE.

14) PaccMoTpuM apyroil BapuaHT BbIIaBIMBaHUS — KOHycooOpasHoe. Jljisi 3TOro

PacCMOTPHM IIJIOCKOCTh, MMPEACTABICHHYIO Ha PUCYHKE:




113

ITony4nB HEHTPaANBHYIO TOUKY, IPUHUMAEM 3CKHU3.

15) Jnsa Haimero BBAABIMBAHUSA, CIEAYET U3MEHUTH HAMPaBlIeHUE, KaK ObUIO HAITUCAHO B

. -'.'=:':'-'::' # 7 o
nyHKTe 4). MBI BbIJIaBIIMBa€M BHU3 E - . Taxxe B HaCTpOMKaxX HY’KHO yKa3aTh THII

BBI/IaBJINBAHUs — BBIYUTAHHE.
B okHe HacTpOiiKM BBIIABIMBAHUA, HYKHO OTKPBITH BKIAJIKYy «IOAPOOHOCTH» U

HCIIOJIb3Ys 3HAHUA B TCOMCTPHUU 3allMCAaTh YI'OJI KOHYyCA:

THnlanapa

16) Mpbl mnonaydwsid BbIAABIMBAHWE IO yrioM. B caMoii HIKHEH TIIJIOCKOCTH,
BBIJIaBJICHHOM HAMH YaCTH, HY>KHO TOJyYUTh LEHTPAIbHYIO TOUKy(cM. 1. 13).
Korma mbl monydwnu 3Ty TOYKY, MOXHO CHAENaTh OTBEPCTHE C JJIMHOW 35 MM M

nrameTpoM 20 MM. /IHO OTBEpCTHUS — IIOCKOE.

17) Ham scknu3 moutu roroB. OCTamoCh COEIWHHUTH JIEBOE W IPABOE OTBEPCTHE MpU
nomou emé€ oxHoro otBepctus. [ng ero coszmaHue cienyeT BOCHOJIb30BaThCS

JOTOTHUTEIBHOM MIIOCKOCTRIO | oHoTTE
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CHauana HYXHO IIOCTaBUTh TOYKY Ha OKpPYXXHOCTH JieBoro otsepctus. [lns 3toro

co3gaauM «2D 3CKu3» U HapUCYeM Ha OKPYKHOCTHU OTPE30K.

Mo>xHO TCIICPb BOCIIOJb30BATLCA HOHOHHHTGHBHOﬁ IUIOCKOCThI0. HakaB cHauvana Ha
KHOIIKY, a 3aTEM Ha OTPC30K. ITocTtaBuMm 9Ty INIOCKOCTD MEPIICHANKYIIAPHO IJIIOCKOCTH, HaA

KOTOPOU JICKUT OTPE30K.

Cozmagum «2D 3cku3», HakaB Ha Kpas JONOJIHUTENBHOW IUIOCKOCcTH. Ha Hel Hy»KHO

HapHUCOBaTh NPSIMOYTOJIBHUK IUPUHOU 15 MM 1 BeIcOTOM 10 MM.
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Korna Mb1 HapucoBanu npsIMOYTOJIbHUK, MOKHO MPUHSITH ACKU3.

18) ITocneanee neficTBUE — 3TO BBIJABIMBAHUE ATOTO MPSIMOYTOJIBHUKA.

B okHe HACTpOWKM BBIJIaBIMBAHUE, HY>KHO MOCTABUTh THUIl BBIIABIMBAHUE — BbIUMTAHUE.
Paccrosnune moxxao 3agats 60 MM.

Tenepp Korja Mbl TOJYYWIM HY)KHOE HaM BBIJABIMBaHUE, MOXKHO yOpaTh BHJIMMOCTh
JOTIOJIHUTENIBHOW IUIOCKOCTH. /[ 3TOr0 HYKHO IIENKHYTH MPABOM KHOIKOW MBIIIN I10
IJIOCKOCTH M YOPATh TAJIOYKY Ha MYHKTE «BUIUMOCTDY.

Takum oOpa3om, HaII ICKU3 TOTOB.

19) Korna rotoB 3CKu3, MOKHO €O3/1aTh 4epTéx. Jljis 3TOro, He 3aKpbiBas JOKYMEHT

JIeTaau, HAXKMUTE HA MEHI0 — CO3/1aTh — YePTEK.

Ha BepxHell maHeld HaXXMUTE Ha BKJIAQJKy «pa3MElICHUE BUJb», & 3aT€M Ha KHOMKY

«bazoBslity. [lepen BaMu OTKpOETCS OKHO, B KOTOPOM BBl CAMU MOKETE BBHIOPATh HYKHBIN

BaM BHJI IeTaI. MOKHO KOPPEKTUPOBATh Pa3MENIEHUE BUAOB OTHOCUTEIBHO APYT APYra,
Ega

FopsoHTaNEHD:
IIpy IIOMOIIW KHOIIKH

Tak>xe MOXHO HaHeCTH pa3Mephl. i 3TOro ciefayer 3alTh Ha BKIAAKY «AHHOTAIUU» U

Ha)KaTh Ha KHOIIKY «pa3MepPbI».
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4.3. Bagava 2.
HO HpCIIJIO)KGHHBIM I/1306pa}KeHI/I5{M HOCTpOI/ITL TpPI Buga J€Tallu, BBIIIOJIHUTH

nomanbii paspes (I'OCT2.305), npoctaButh pazmepsl (I'OCT2.307).
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Jns co3maHusi AE€Tanyd HY>XHO BBINOJHUTH CIEAYIOIMIME KOMaHAbl: «MeHw» -
«Co3narwy. [lepen HaMM OTKPBUICS HOBBIM JIMCT ISl CO3/1aHUS HOBOM JETalu.
1) B ocHoBe Halei netaiu JeKUT OKPYKHOCTb. J[J1g co3anusi OKpyKHOCTH, HOKMEM Ha

&

DEPYHHOCTE . . o o
KHOIIKY prﬁ- , 3aTCM IICJIIKHCM IIPpaBOHW KHOIIKOM MBIIIW HA LCHTP Hadajla KOOpJAHWHAT.

HaxxmMéMm Ha 1100y10 APYTYIO TOUKY IJIOCKOCTH M MOJTYYUM OKPY>KHOCTb.

1

)
2) Hy»HO YCTaHOBMTH pa3Mep OKPYKHOCTHU. J[JIs 5TOro HaKMMAeM Ha KHOIKY o

IEIKAaEM Ha OKPYXKHOCThb. 3aT€M MNPUHHMAEM 3CKu3. JUI1 3TOro Ha)XMMaeMm IpaBoOr
KHOIIKOW MBIIINA ¥ BBIOMPAEM KOMaHIy «IPUHSTH 3CKHU3». TakuM oOpa3oM, MbI BBILUIA U3
peXuMa peJaKTHPOBAaHNUE ICKH3A.

3) Korma ™Mbl DOJy4Yusid OKPYKHOCTb, HAaM HYXHO HCIOJIb30BAaTh (DYHKIIUIO

]

BblA3ENMERRIE .
«BbIAABJIMBAHH:A», C IIOMOIIIBIO HAXKATHUA HAa KHOIIKY . PaccrostHne Mbl 3aJacM —

20 MMm.
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7

Cozpath
4) [Ins npoAODKEHUS CO3AaHMs 3CKU3a, HY>)KHO Ha)XaTh HA KHOMKY P33 g MIENKHYTh

HA BEPXHIOI0 TOBEPXHOCTh NAHHOW (UTypbl. 3aTeéM CTPOMM OKPYKHOCTh W3 IIEHTpa
KOOpJUHAT ¢ AuameTpoM 50 MM U IPUHUMAEM 3CKH3. (CM. 1. 1-2).
5) 3areM HY)XHO CHOBa HCIOJB30BaTh (YHKIIMIO «BBIAABIMBaHUI». HyXHO HaxaTb Ha

o

EologEnMEaHNE .
KHOIIKY N IOCIKHYTh II0 OKPYXHOCTH MCHBIICTO paanuyca. BBICOTa,

BBIJIABJIMBAEMOM JIeTaJIM, paBHA 50 MM.

| BLigauiHsaHve

WopHa i MoapofHacTH |

OrpaHH-eHHe

1 Sckkz R
E PaccToAHHe ;

e TeepAkLIE
—  TEna

PezyneTaT

6) Ha ocHOBaHMUM HAaIIETro 3CKH3a HYXHO CO3/4aTh 3 oTBepcTHs. [ 3TOro Mbl co3maém
«2D s3cku3» Ha BEpXHEW NMOBEPXHOCTHM HMKHEW 4acTh. CoOrnacHo, 3aJaHHOMY HaM
4epTEXKY, HY’KHO ITOCTaBUTh 3 TOUKH, HA MECTE KOTOPBIX OYyT HAIII OTBEPCTUSI.

e

& &
JUIsl yCTaHOBKHM TOYEK HYKHO HA)KaTh HA KHOIIKY Ay HIEJIKHYTh Ha IIOBEPXHOCTh

Halllero 3cku3a. TOYKy clieBa, Mbl CMOXEM MOCTABUTH CPa3y U CIeNaTh B HE OTBEPCTHUE C

paauycoMm 20 MM. [Iis co3gaHusi OTBEPCTHSI, HYKHO BBIMTH M3 pPEXKUMa pEeJaKTUPOBAHUS

ACKHM3a W HaXaThb Ha KHOMNKY |“™T#2  [lepen BaMM OTKPOETCS OKHO C HACTPOMKOMN
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orBepcTusa. HyXHO KIMKHYTh Ha, 3aaHHYI0 HaMHM TOYKY, JHO OTBEPCTHS - IUIOCKOE,
nuametp — 40 MM, a Beicota — 10 MM.

Hawm ocranock cnenars emé aBa orseperus. s 3Toro cHoBa co3aaeM «2D 3cku3» Ha Tou
K€ MOBEPXHOCTHU. Tenepb Hy)KHO HAaUTH MECTOPACIIOJIIOKEHUE IBYX APYTMX TO4eK. [[ns
ATOr0 HYXKHO MPOBECTU OKPYKHOCThH ¢ AuameTpoM 90 MM. m3 Haudana koopAauHat. Touku
JOJDKHBI JIEXKAaTh HA MPSIMBIX, KOTOPBIE COCTABISIOT yrod 45 rpaaycoB C BEPTUKAIbHOU
OCBIO.

Takum 00pa3om, Mbl TOJKHBI TOJTYYUTh KAPTUHKY:

Touku MNEPECCUCHUA OTPE3KOB C OKPYKHOCTHU MbI IIOMCTHM TOYKAMH, HaXdB Ha KHOIIKY

Y-

)

A " . Ilocne Toro, xorga Mbl MOJIYYHJIM MECTOPACIIONOKEHUE HYKHBIX HAM TOYEK,
BCIIOMOTI'aTEJIbHBIE 3JIEMEHTHI (OTPE3KH U OKPYKHOCTH) MOYKHO yAAIUTh. Ternepb MOKHO
IPUHATH 3CKU3».

3aTeM HY)KHO emé pa3 HaXkaTb HAa KOMaHJy «OTBEPCTHUE» U B OKHE HACTPOMKHU 3a1aTh
nuametp 20 MM, THO OTBEPCTHA — IJIOCKOE, BhIcoTa — 10 MM.

Taxum 00pa3oM, Mbl TOJIYYHUIIU HYKHbIE HAM OTBEPCTHSIL.

7) OKpyXHOCTH CJI€BAa, HY’KHO JIONOJIHUTH IIMPOKMMH BBIJABICHHBIMU JUHUSAMHA. Jls
3TOro co3naéM «2D 3ckH3» Ha BEpXHEW NMOBEPXHOCTU HM)KHEM YacTH M PUCYEM, IPH
IIOMOII KOMAaHJIbl «OTPE30K», 4 OoTpe3Ka. DTU OTPE3Ky HYKHO COCIUHUTH, IPU MTOMOILHX
KOMAaH/IbI «yray. 3aTeM MPUHUMAEM ICKHU3.

MpbI JOJKHBI TTOJIYYUTh TAKOW PUCYHOK:



Teneps BblmaBUM (GUTYpHI, OTpaHMYEHHBIE OTpe3KamMu U Ayramu (cMm. m. 5). B okxe

HaCTpOﬁKH BbI/IaBJIMBAHUS, HYXKHO Ha)XXaTb Ha KHOIIKY «BbIYUTAHHC» W, 3az[aéM

HamnpaBJICHUE BHU3 U CTaBUM BbICOTY — 10 MM.

8) B BepxHel yacTu Halllel JeTanu, Hy>KHO caenaTh oTBepctue. i monydeHus LeHTpa
OKPYXXHOCTH, co31aeM «2D scku3». 3aTeM BBIXOAMM H3 PEXKUMa PEIaKTUPOBAHHS.
HaxxméM Ha KHOIIKY |9=eecwe 1 [MENKHEM HA, IOJYYEHHYKO TOUYKy. B OKHE HacTpouku
OTBEpCTUS 3a0aauM BbICOTY — 40 MM, AuameTp — 40 MM ¥ JHO OTBEPCTHS — IIJIOCKOE.

BHyTpH 5TOro 0TBEpCTHs HYKHO CHEJIATh €IIE OJHO OTBEPCTHUE MEHBIIETO paauyca. s
3TOro co3gaém «2D 3CcKku3» Ha HWKHEW IJIOCKOCTH MPENbLAYHIEro oTBepcTHs. T.e. Mbl
MOJIYYWIA LEHTPAIBHYIO TOUKY Mg oTBepCcTHs. [IpuHuMaem scku3. BHOBb HaKxMMaeM Ha
KHOIIKY «OTBEPCTHE» U B OKHE HACTPOWKH CTaBUM OTPAHUYEHUE — HACKBO3b, a Auametp 20

MM.
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9) CnenaeM oTBepcTHE B BEpXHEM 4acTW Hallero 3ckuza. J[Jiss 3TOro BOCHOJIB3yeEMCS
JOTIOJTHUTEIBPHON TUIOCKOCTBIO. st €€ moCcTpoeHusT HYy)KHO OTMETUTh TOUKY, JUJISI 3TOTO

co3naéM «2D 3cKu3» Ha MMOBEPXHOCTH, TJI€ Y HAC CAEIAHO 3 OTBEPCTHUA.

||
ﬂmziﬂﬁig:!t*!rh

Korz[a MBI  IIOCTABUJIM  TOYKY, HY’KHO «IIPHHATB  3CKHU3». MoxHOo CTaBHUTb

MnockocTe
I[OHOJ'IHI/ITeJIBHYIO ITIJIOCKOCTD. JIJBI 3TOI'0 HaXMUMaAEM Ha KHOHKy , 4 3aT€CM Ha

TOYKY. )IOHOJ'IHI/ITGJ'IBHYIO IIOCKOCTB CTABUM IICPIICHAUKYIISIPHO ITIJIOCKOCTH TOYKH.

Coznaem «2D »scku3» Ha 3TOM MiockocTH. WM mpu MOMOIIM KOMAaHJIbl «OTPE30K» U

«TOYKa», HAXO0AUM MCCTOPACIIOJOKCHHUC HAIICTO OTBCPCTHUA.

i Azl

s e JTU A
I

L_._
g
{1

[Toy4uB TOUKY, OTPE30K MOKHO yJIaJUTh. 3aT€M MOXKHO «IIPUHSTH ICKU3M.
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&)
HaxxméMm Ha KHOMKy | ©™@PT#= | 3 3areM IIEJIKAEM KypCOpPOM Ha Hally TOYKY. 3adaém
muamerp 10 mMm u co3maém otBepctue. Il[énkaemM mnpaBoil KHOMKOW MBIIIKA MO

OOINOJIHUTCIIbHO INIIOCKOCTH WM HAKMMACM Ha KOMaHAy «BHAUMOCTB», TCM CaAMbIM MBbI ee

OTMCHSICM.

10) Octanoch co3naTh 4epTEX, K MOTYyYEHHOMY 3CKu3y. s storo HaxkumaeM MeHio —

Co3natb — Yepréxk. Ilepen Hamu oTKpbuics mycTol aucT. Jis co3pgaHus Ha HEM

yepTexel, Hy>)KHO BO BKJIajke «Pa3Melienre u BUIb HAXKATh HA KHOTIKY

[TossBHIIOCK OKHO, B KOTOPOM MBI MOXKEM BBIOpaTh BHIBI Hamiero sckmsa. l[locie
pa3MenieHus HECKOJIbBKUX BHJOB MOXHO HACTPOUTh HX BEPTUKAIBHOCTh U
TOPU30HTAJIBHOCTh OTHOCUTEIBHO NpYyr apyra. Jljis 3TOro Ha BKJIAJKE «pa3MelleHUE U
BUJIB» BBIOEPUTE MHCTPYMEHT «TOPU30HTAIBHO» WM «BEPTUKAIBHO» B 3aBUCUMOCTH OT

PAaCIIOJIOKCHUS BaAlIUX BHUJIOB.

=)

J
Naparpad
Co3maem paspes, A1 OTOro HaXKMMaeM Ha KHOIIKY )54 BBI6I/IpaeM BHUII. 3aTEM npu
IIOMOIILHU Kypcopa, BBI6I/IpaeM MECTO pa3pes3a U HaKMMaeM Jaliee.
Ha Bknagke «aHHOTAUMW» TPUCYTCTBYET WHCTPYMEHT ISl BBICTABJIECHUS Pa3MEpOB —

«pa3mepbl». Haxnumaem Ha HETO U MPOCTABIISIEM HY>KHBIE TapaMETpPhI.
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4.4.383agnauva 3.
[lo mnpemyioKeHHbIM HW300paKEHUSAM TIOCTPOUTH TPU BHJA JI€TAIHU, BBINOJIHUTH
Heobxoammeie paspesbl (I'OCT2.305), npocraButh pasmepsl (I'OCT2.307). BemomHuth

HanOosee nHOOPMATUBHOE CEYCHHUE TTPOCIIUPYIONICH MIIOCKOCTHIO.

&

1) B ocHOBe Hamiell aeTanu JIEKUT OKPYKHOCTh. [[i1s e€ mocTpoeHus, B pexuMe

PCAAKTUPOBAHHUA 3CKHU3d HAKUMACM Ha KHOIIKY Lol B , a4 3aTcM IHéHKaeM Ha LCHTP

KOOpAMHAT WB JApPYyroil oOjacTu IIOCKOCTH. Ha MONyd4eHHOH OKpPYKHOCTH HY>KHO

1

Pazmepnl

YCTaHOBUTH pa3mep. i 3Toro HakumMaem Ha KHOIKY , @ 3aTeM UIEIKaeM Ha

OKpYXHOCTb. J{nametp 3agaém 125 mm. [lpuarmaem 3ckus.
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ol

BolasEnvEaHHE

2) Ha manenu HaXMUTE Ha KHOIKY U 3aaaitite BeicoTy 10 MM. [Ins momyyeHus

I

CDMaTb, . o
HECHTPA OKPYKHOCTH, HAXKKUMACM Ha KHOIIKY Dz Y IICTIKAEM 110 BCPXHCH ITOBCPXHOCTU
Hamiero ackmza. Ilocne sroro HIéJ'IKaeM HpaBOﬁ KHONKOM MBIIIHU U BBI6PIpaeM KOMaHy

CTIPUHATH ICKU3).

ol

BriaaEnMEaHNE

3) CHOBa HaXMUTE Ha KHOIKY U IIEJIKHUTE 10 BEPXHEM IIJIOCKOCTU 3CKHU3a.
3anmaiite BbicoTy 120 MM. B OKHe HacTpoWKM BBIIABIMBAHUS HAXXKMHUTE Ha BKIAJKY

«HOI[p06HOCTPI» H ITIPpH ITIOMOIIIU I'COMCTPHUUCCKUX I/I3MepeHI/II71 3AIIAIINTEC YI'OJI KOHYCa

dopea | NoapobHoCTH
ANETEPHATHEA

5}‘3 rﬁ MNpocTerwes pEWEHHE

¥ron KoHyca

s O ©

4) Cosznaiite «2D 3cku3» Ha HUKHEH MIIOCKOCTH ICKU3a.

[IpoBenuTe OTPE30OK MO JUAMETPY U IPUMHUTE ICKU3.
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fnockocTs , @ 3aTeM WIEJKHETE HA MOCTPOCHHBIM HaMHU

5) HaxkmuTe Ha NaHenu KHONKY
oTpe30oK. [locTaBbTe IIIOCKOCTh TaK, YTOOBI OHA ObljIa MEPIEHANKYIISIPHA OCHOBAHUIO.
6) Coszpmaiite «2D »53cku3» Ha Halled JONMOJHHUTENIBHOM IIOCKOCTH. Hapucyiite

OKPYHOCTh TaK, 4TOOBI BEpIIMHA KOHYca JiexKall Ha Hel. Jlnametp okpy>kHOCTH — 50 MMm.

Bri6epute KoMaH1y «IPUHATH SCKU3Y.

7) Tenepp U3 3TON OKPYXHOCTH HaM HY>KHO MOJIYYHUTh LIWIIMHIP. [ 3TOro Haxxumaem Ha

]

EnlaaEnMEaHNE . o o
KHOIIKY M MICJIKACM I10 HAI€W OKPY>KHOCTH. B okne HAaCTPpOUKH, HAXKMHUTC Ha

KHOTIKY =L Ay 3agante uHy 90 M.

[1nockocTe HaM OoJbllIe HE TOHATOOUTHCS, MO3TOMY MOKHO HIENKHYThH 110 HEW MpaBoOi
KHOIIKOM MBIIIH U yOpaTh rajlodyKy Ha KOMaHAE «BUIMMOCTBY.
8) Coznmaaum «2D 3cku3» Ha OAHOM U3 CTOPOH HMIMHJpa. [lodydyuB HEHTpaIbHYIO TOUKY,

MOJXHO «IIPUHSATH 3CKU3.



9) HaxxMuTe Ha KHOIKY Omepcwe W IIETKHUTE HA MOJYYEHHYIO TOYKY. B OKHE HacTpolike
3amaiite guamerp — 30 MM, OrpaHUYEHUE — HACKBO3b.

10) Coznaiite «2D 3cku3» Ha HUKHEHN TUIOCKOCTH Halero sckusa. [lomyduB neHTpanbHy0
TOYKY, «IPUMHUTE 3CKU3». HaxkmMuTe Ha KHOMKY «OTBEPCTHE» M IWIEIKHETE IO TOYKE.
JuameTtp okpyxkHOCTH — 30 MM, BbicoTa — 100 MM.

11) Coznaiite TOUKY Ha HUKHEN TIIOCKOCTU ICKH3a.

3atem «mpumHTe 3CcKu3». Haxxkmure Ha KHOMKY ™= y MIENKHETE MO 3TOM TOUKe.

[TocTaBbTe MIOCKOCTH MEPIEHIUKYISIPHO HUXKHEN TIOCKOCTH.

Coszpnaiite Ha Hel «2D 3cku3». Co3naiiTe OKpYKHOCTh C HEHTPOM Ha PACCTOSHHUM 25 MM

OT HUYKHEH TIJIOCKOCTH U ¢ JuaMeTpom 40 mMm.



B
e
LEd

]

BrlaaEnMEaHKE

Haxxmure «IpuHATH 3CKH3», @ 3aT€M Ha KHOIIKY . II{€nKHUTE HA OKPYKHOCTH U B

OKHC HaCTpOﬁKH BblAAaBJIMBAHUA HAXKMHUTC HAa KHOIIKHU ’&;

VY6epute BUIUMOCTD JOMOIHUTEIBHON MJIOCKOCTH (CM. 1. 7).

12) Cozmanum uepté&x mpu nomoiu komana «Menw — Co3mxatb — Yeptém»._llepen
HaMHM OTKpPBUICS MyCTOW JIMCT. [l co3pmaHuss Ha HEM 4YEepTEXKEH, HY)KHO BO BKIAJKE
«Pa3MelleHre U BHIbDY HAXKATh HA KHOIKY
[losiBUIOCH OKHO, B KOTOPOM MbI MOXEM BbIOpaTh BUAbl Hamiero sckusza. [locie
pa3MenieHus HECKOJIBKAX BHJOB MOXHO HACTPOMTh WX BEPTUKAIBHOCTh U
TOPU30HTAJIBHOCTh OTHOCUTENBHO JpYyr apyra. JUist 3TOro Ha BKJIAJKE «pa3MEIICHHUE H
BUJIB» BBIOEPUTE MHCTPYMEHT «TOPU30HTAIBHO» WM «BEPTUKAIBHO» B 3aBUCUMOCTH OT

PAaCIIOJIOKEHHS BAlllUX BUIOB.
==t

[

Naparpad
% 1 ppIOMpaeM BuUI.

Hawm octanochk co3naTh paspes, Uil 3TOT0 HaKUMaeM Ha KHOTIKY
3arem mpu MOMOIIM Kypcopa, BRIOMpaeM MECTO pa3pe3a U HaKUMaeM Jiajee.
Ha Briagke «aHHOTAlMW» TPUCYTCTBYET WHCTPYMEHT MJIsS BBICTABJICHHS Pa3MEpOB —

«pasMepPbD». Haxxumaem Ha HEro u IMPOCTABJISIEM HYKHBIC ITapaMCTPhI.
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