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KomneiorepHast rpaguka. Meroaudyeckoe mocoOue MO BBINOJIHEHUIO JIOMAIlIHUX
3aJJaHuil U KOHTPOJIbHBIX paboT. / MoCK. TexH. yH-T cBsi3u U uHpopmaruku, Ce.-Kask.
¢bunuan. — PoctoB w/]1, 2019, 131 c.

B nocobum paroTcsi OpraHM3allMOHHO-METOJMYECKHE YyKa3aHWs U BapUAHTHI
3alaHWid Ha KOHTPOJIbHYI0 padoty Nel (3aouynas ¢dopma o00ydeHUs), TPUBOISITCS
JOCTaTOYHO MOJPOOHAsE METOJUKA BBIIOJHEHUS WHAUBUAYAIbHBIX 3aJaHU B cpele
CAIIP Autodesk Inventor u mopsiiok BEIIOTHEHHS ¥ 0(OPMIICHHSI KOHTPOJIBHBIX paboOT U
JOMalTHUX 3aJJaHU.

[IpenHa3HaueHO [ CTYIEHTOB 3a04HOM (OpMBI OOy4YeHUS, HW3YYarOIIUX
auctumuHbl «KommbroTepHas rpadukay, a TakKe MOXKET OBITh MOJIE3HO BCEM OCTaJIbHBIM

CTYACHTaM, elaromum camocrostensno ocsouth CAITP Autodesk Inventor.

Perien3eHT kaHI. TexH. Hayk, noil. A.H. Yukanos (CK® MTYCH)

OO6cyxneHo u yTBepxkaeHo Ha 3acenanuu kadeapsl UBT (mpotokon 3aceganus kadenps
Nel or 26.08.2019).

© MOCKOBCKHI TEXHUYECKUM YHUBEPCUTET CBsI3H U uHpopmaTuku, CeBepo-
Kagskazckuii pumman, 2019
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BBeaeHnue

[71aBHBII ~ TEXHOJOTHMYECKHWA  TPOPBIB B CHCTEMAx  KOMIIBIOTEPHOTO
NpoeKTUpoBaHus - LudpoBoe MonenupoBanue. llepexon K AaHHBIM TEXHOJIOTHSIM
MO3BOJIACT CleJaTh MPOLECC CO3JaHusl HOBBIX MPOAYKTOB B JIIOOBIX cdepax
MPUHIUITHAIBHO OoJiee 23 (DEKTUBHBIM.

OcHOBa OCHOB CO3[@HUSA JIOOOr0 H3JENHS - MPOEKTUPOBAHUE - MEPEKUBACT
OYEpPEIHYI0 TEXHOJOTHYECKYI0 PEBONIOLMIO. B cBOE BpeMsi BO3MOXKHOCTh MEPEHECTH
YepTexXu ¢ OyMaru Ha KOMIBIOTEPHBIN SKpaH Kazanach uynoM. CieayronmM mpopbIBOM
ctanu 3D-TexHOMOrHH, WM CIIOCOOHOCTh MPOEKTUPOBATH JHOOOW OOBEKT TPEXMEPHBIM.
Celiyac e MUPOBbIE TEXHOJIOTMM IPOEKTUPOBAaHUS BCTYMAIOT B HOBYIO (ha3y - B Tak
Ha3bIBAEMYI0 00JacTh UU(POBOrO MOACIUPOBAHUSA, WM MNPOTOTUIUPOBAHMS, KOTIIA
OOBEKT Ha FKpaHE KOMIIbIOTEpA HE TOJIBKO BBIMJISIIUT, HO U BUPTYaJbHO (DYHKIIMOHUPYET
TOYHO TakK K€, KaK B pEaJIbHOM KU3HU.

Panbllle TpOEKTHUPOBaHKUE BBHINOJHAJIOCH HA Oymare - Ha KyJbMaHax. lenepp Bce
JIEJIAeTCsl C MOMOLIBI0 KOMITBIOTEPA, U 3aKa3YUKU MOTYT IPOEKTHUPOBATh YTO-TO B MOCKBE,
a ctpouth B Cankt-IlerepOypre, pa3pabarbiBath BO BiaguBocTOKe, a MPOU3BOAUTH B
PocroBe-Ha-J/loHy, mepegaBas BCIO MPOEKTHYIO JOKYMEHTAIMIO B IU(PPOBOM BHUIE IO
KaHajaM CBsI3U. M 3TO cTaso BO3MOXKHBIM TOJIBKO C pa3BUTHEM LU(POBBIX TEXHOJOTHUH.
['mobGanu3anust CTUMYJIUPYET COBEPIICHCTBOBAHUE CUCTEM MPOEKTUPOBAHUS U, YTO OUYEHb
Ba’XHO, OOMEHA JaHHBIMU.

OnHO¥ W3 MOUIHBIX CHCTEM aBTOMaTH3upoBaHHOTO mpoekThpoBanus (CAIIP),
MO3BOJISIONIMX PEIIMTh BBINICHA3BaHHBIC 3amaum, sBisercs Autodesk Inventor, c
IIOMOIIBIO KOTOPOW M OCYILECTBIIIETCS peanu3auus 3aaad JomaiiHero 3aganus Nel u
KOHTpOJIbHOM padoThl Nel paszaena «uxkenepHas rpapuka» aucuuiiuHbl « HxeHepHas
Y KOMITbIOTEpHAsI TpaduKa.

[Tpennaraemoe mocobue MOMOXKET MPUOOPECTH NMEPBUUHBIC MPAKTUYECKUE HABBIKH
COCTABJICHHSI YEpPTEkKEU CIOKHBIX AeTajed nmocpeacTBoM 3D MoaenupoBaHHUS B CpeAe
CAIIP Autodesk Inventor u BeIOJHUT 33]1a41 HHIMBUAYAIbHOTO 33 JaHHS.

BBenenue, raBy 1 u oOiiee pelakTUPOBAHME BBIMTOIHWI KAHIUJIAT TEXHUYECKHUX

Hayk noueHt Cmonsikos B.H.
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Metonuka pabotsl B cpene CAIIP Autodesk Inventor mpu co3manum ueprexeit
netaneir yepe3 3D-poTOTHT MpUBEICHA B TIIaBe 2, aBTOPOM KOTOPOU SIBIISIETCA CTYACHT
1-ro xypca Banentun Benxera.

B Ttperbeil rmaBe mpuBOAWTCS OOpaszel] BHIMOJIHEHUs JoMainHero 3agaHus Nel
(ounas popma oOydeHus1), MaTepual TJaBbl MOJATOTOBIIEH CTYyIEHTOM 1-To Kypca bopricom
PoxkoBckum.

ABTOpPOM YETBEPTOM TJIaBbl SIBISAETCS CTyAeHTKAa l-ro kypca AnHa XyToplesa,
pa3zpaboTaBiiasi 00pasel] BBIOJHEHHUS] KOHTPOJbHOW paboTel Nel (3aounas ¢opma

o0yueHus).

1.OpraHH3allHOHHO-METOAHYECKHE YKa3aHHSA IO
BBINIOAHEHHIO HHAHBHAYAABHBIX 3aZaHHH

3amanus oQOPMISIOTCS € TOMOIIBID TEeKCToBOro mporeccopa MS  Word.
KontponbHas pabota odopmisercs Ha auctax popmata A4, mpudt 12. [loscautenbHas
3aMMcKa JOJDKHA COJEPKATh YEPTeXKHM HCXONHBIX JIaHHBIX 33/a4 WHIUBUIYAIBHOTO
3aJlaHusl, CKPUHILOTHI IPOMEKYTOUHBIX JIEMEHTOB NoiayyeHus: 3D-nporoTunos neranei ¢
KpPaTKUM OMMCAHUEM TEXHOJIOTHMH pabOThl U UTOrOBbIE UEPTEKU BBIIIOJHEHHBIX 3a7a4 (CM.
riaBbl 3 U 4 manHoro mocoOus). Beuay toro, uto B CAITP Autodesk Inventor akTuBHO
UCIIOJIB3YETCSI  LIBETHOCTb,  ITOCPEICTBOM  KOTOPOM  3HAYUTENBHO  IOBBIIIACTCS
MH()OPMATUBHOCTH M300pakeHUH (B LIBETE M300paKaIOTCS aKTHUBHBIE TPAHU, MJIOCKOCTH,
TOYKM MW T.JI.), SKEJIaTeJbHO TMpPU pacneyarke TeKCcTa TMOSACHUTEIbHOM 3alHiCKu
MCIIOJIB30BATh LIBETHOM IIPUHTED.

[Tpu 3anuTe paboTh MPEACTABUTH AOMOJIHUTENIBHO K MOSCHUTEIbHOM 3anucke B MS

Word Bce pabdoune daiinsl CAITP Autodesk Inventor Ha ¢usiir-kapTe.
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1.1. BapmaHTs! MHOUBURYAJNBHEIX 3alaHWUu

«IIpoekIIMOHHEIE 3Bagadmu»
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 mpeIoKeHHBIM H300paKeHHUSAM ITOCTPOMTH TPH BUA JACTAJIH, BBITIOJHHUTH

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

Oopazey opopmnenusn pabomul
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3aoaua 3
[To mpemmokeHHBIM H300paXKEHUSM TOCTPOUTHh TPU BHUAA ACTAIN, BBITOITHHUTH
HeoOxoauMmble paspessl (I'OCT2.305), npocraButh pasmepsl ('OCT2.307). BeimoaHuts

HanOosee HHPOPMATUBHOE CEYEHUE MTPOCIIUPYIOIEH TIIOCKOCTb.
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«PespboOBEIe COenMHEeHUs IeTaJlen»

Beimonnsercs 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 COCTOSIEH M3 MPEIJIOKEHHBIX B 3aJaHUU
JIeTaJicH;

-ohopmuTh cnenupuKauo cOOPOUHON €AMHUIIBI.
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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 cranpaptroii manenu Autodesk BeiOepute «daiia» > «co3maTh» > «CO31aTh

daitn u3 cnucka 1abIoHOBY» > «METPHUUECKUI > «OOBIYHBIH(MM).Ipty.

Hauano paboter [UETar Y TRAETT e

P BB G O DEC g O

Cozgate Otkpere Mpoektel Otkpoite | Tnasvas Kopnopatuehas cete Cnpaska OByuerne Hoeble
oBpasys BO3MOXHOCTH
3anyck Mos rnasHas crpanuua Hogble 3nemeHTb!

g — '——@
1 Cosaats Hossili daitn -

4 | Templates
. Mold Design
.. bputaHckue i
| Metpuueckue @ @ @ ’ @ ‘
NucrMar NuctMar OBbiunbiii | OBbiuHbIi|

(DIN).ipt (mm).ipt  (DIN). |pt' MM)I@‘

v [detanb - cosaaHue 2D- 1 3D-00bexTos

v C6opka — chopka 2D- 1 3D-KOMMOHEHTOB

HEb & &

Mold Mold  O6biuHbiii OBbiunHbIi . | @aiin: () Oermeiit (m).ipt
Design  Design (DIN).iam (mm).iam (AI Otobpaxaemoe ums: [letans
(DIN).iam (ram).iam | Eqwmmusi: mannvmeTp
Martepuan: Tunossie U

% % % % | 3ot wabnoH cRyxUT AnA Co3aaHUA
2D- unn 3D- ofbekTa, cocTasneHHoro

Ceapka Ceapka Ceapka Csapka Ceapi | W3 3MEMEHTOB ¥ 0QHOMO MM
(BSD.iam (DIN).iam (GB).iam (ISO).iam (JIS).iei | HECKOMbKUX TEN.

¥ YepTex — CO3AEHUE BHHOTMPOBAHHOrO AOKY,

= B N N

owe owe
am_| bSl dwg am_ dln dwg am_gb.dwg am_iso.

i‘&@l“[

amjisdwg ANSL  ANSI BSldwg BSLi_

( .\Am( sa) i
4L = ] »

®aiin npoeKTa: [Defadtipj v] [npoeocru... ] [ Cosnate ] [ Otmena ]

B manutpe «3Ocku3» mENKHUTE J€BOW KHONKOHM 1Mo kKomaHae Havyath 2D-scku3 u
BbIOEpUTE IJIOCKOCTh, B KOTOpPOH OyleT BBINONHATHCA 3CKU3. B mamutpe  «Ocku3»
BbIOepuTe KOMaHAy «Otpe3ok». lllEnkanTte n1eBOil KHOMKON MBIIIA OKOJIO JIEBOTO Kpas
rpaduyeckoro OkKHa JAJisi 3aJlaHusl MEpPBOW TOYKH OTPE3Ka, MEPEeIBUHBTE Kypcop, 3aTeM
METKHUTE el pa3 Ui 3aJaHusl BTOPOM TOYKU. DTUM METOJOM TMOCTPOUTH YEePTEXK

(cmoTpu puc. 1.)
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Lol ] 8703 nan | V] 5458 son]

Puc.1
B cpene mnoctpoeHuss scku3za BbI30oBUTE KomaHay «Pasmepb» U3 maHenu
MHCTPYMEHTOB «2D 3CKu3».
BriGepuTe a1eMeHT reoMeTpuH 3CKH3a 3aTeM 33/1aiiTe MECTOIOJIOKEHHE pa3Mepa.
JBaxnpl WENKHUTE HAa pa3Mep. OTKpbIBaeTCs 1MaioroBoe okHO «PemaktupoBanue
pasmepay.
BBeaure 3Hauenue pasmepa. MoKHO BBOJIUTH YHMCIIOBBIE 3HAUEHUS pa3Mmepa, JTU00

(GopMysbl, CBSI3BIBAIOIIME pa3Mepbl C JAPYrUMH pa3mepamu. Hanectu pasmepsl B

COOTBETCTBUH C PUCYHKOM (CM. puc.2).
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Puc.2
[lenkauTe MpaBol KHOMKOW MBIIIKM B rpaduyeckoi 00JIaCTH U BBHIOEPUTE MYHKT
«3aBepImnThy IS MPEKPAIIEHUS] HAaHECEHUsI pa3MepoB. 3ateM Haxkmute knasuiry SHIFT
U, YIEp>KHUBas ee, BBIOEpUTE BCE pa3Mephl ICKH3A.
Korga Bce pazmepst OyayT BeiOpansbl, Haxmute DELETE nns ux ynanenus.
B namutpe «2D sckus» BeiOepute koMmaHnay «OkpyxHOCTb». I[€nkHUTE NeBOU
KHOMKOM MBI JJIs 3aJJaHUsl LIEHTpa OKPYKHOCTU, MEPEABUHBTE KYypCOp U MOJIYUUTE

auametp paBublit 10 (cm. puc.3).




|

Bemssnvearve  Bpisparh koMmanay «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 vero naxkmute «OK».

Pesynbrar cwm. Ha puc.S.
183EANEB3HVE

By | Teepavie

— TenA

PesynbTar

i’nc.4 Puc.5

[IpoBenemM oTpe3ku B COOTBETCTBUU C puUC. 6

Puc.6

D Persed Brspary komanay «Pembed» > «['paBupoBKa», BbIOEpUTE HYNKHBIN

KOHTYD, 3a/1aliTe TIyOuHy paBHy0 26(cM. puc.7).
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Puc.7

Bri6epute «2D ackusy.

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.

Il ompenenenuss  BenwumH «Pebpo 1» wm  «Pebpo 2» menkHuTe Ha

COOTBETCTBYIOIIUX peOpax rpaHu.
[TporpaMMa coo01aeT 0 3HaUYEHUSX PACCTOSTHUI MEXIy peOpaMu U OTBEPCTHEM.

JIBOIHOI WIENMUOK Ha pa3Mepe MO3BOJISIET BHOCUTh M3MEHEHHS B IOJIOKEHUE
orBepcTusi. Bribepute mepBblii TUn oTBepcThs, «OObIYHOE», W BBeauTe auameTp 46

monMoB, TiyouHa 13 mroiimoB. U3 cnincka «Orpanndyenue» Boioepure «Paccrosiauey. U3

cnucka «JlHo orBepcTus» BoiOepuTe «Ilmockoen(cM. puc. 8).

Crsepcrue = }
PasmeleHue
[E‘J JH. pasmepsl v] o i{g
MpaHb ® @ —f_
l; | Teepasie Tena §|§ 13 I
@ N
Pefipo 1 . &| x p =
@J Pebpo 2 @
[AHo oTBepcTUA OrpaHuyeHue
ol ol [
off oWk o8 o8 0 e
[ OK ][ OTtMeHa Hl‘lpmemm]
|

Puc. 8
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Pesynbrar cM. Ha puc. 9

Puc.9
Bri6epute «2D 3cku3».Boibepute B rpaduyeckoit 00JacTH HYKHYIO TPaHb.
B nmammutpe «2D ackm3» BeiOepute KomaHAy «OkpyxHOCTB». I[€nkHuTE NMEBOM
KHOIIKOW MBIIIM JUIsl 33/IaHMsl [IEHTpa OKPYKHOCTH, TEPEIBUHBTE KYypCOp U TOJIYyUUTE

nuameTtp paBubii 30 (cM. puc.10).

Puc.10

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

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

Penved
g~ BEEE
E' Tsepaoe Teno
5 }  [[]no Hopam k nosepxHocTI
Puc.11

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

B mamutpe «2D scku3» BeiOepuTe koMaHay «Oxpyx)HOCTE»auMeTp 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
Bri6epute «2D ackus».Beibepurte B rpadudeckoit 00JacTH HYKHYIO TPaHb.
B namutpe «2D ackm3» BeIOepuTe KOoMaHmy «lIpsMoyrompHUK» mmHON 60,

mupuaOon 50 (cM. 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».Beioepute B rpadmdeckoit 00JacTH HYKHYIO TPaHb.
B mamutpe «2D acku3» BeiOepute komaHay «Jlyra: nentp». LEnxkuute seBoi
KHOIIKOW MBIIIN JUJIs 3aJaHUsl LEHTpa YT, MEPEABUHBTE KypCcOp U IMOIYYUTE pPaguyc

paBubIil 10. Takum oOpazoM caenats 2 Ayru BOKPYT OTBEpCTHid (cM. puc. 17).
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Puc.17
Uto6bl OBITH MPOBEPHUTH MPABHIBHOCTH BBIIOJIHEHHOTO JIEHCTBUS, BBIOEpPHUTE Ha

na"enu «lIpoBepka» > «PaccrosHue», 3aTemM METKHUTE JEBOM KHONKON MBIIIN B LIEHTPE

IyT¥ ¥ Ha ayry (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

Bri6epute B rpaduueckoii o01acT HyKHYIO TpaHb (cM. puc. 20).
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Puc. 20
Bribepute xomaHay «penbed» > «TpaBUPOBKay», 3amaiTe riyomHy paBayro 10.

Toxe camoe caenaiite u i Ipyrou rpanu. Pesynprar cM. Ha puc. 21.

Puc.21

Ha crannaptaoii manenn Autodesk Beioepute «haiiim» > «Co3aThy > «IePTEK»
Ha cranpaptHoi#t manenu BeiOpaTh «anHoTarus (ESKD)» > «popmar» > «hopmar»
> «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 0kHO (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», Haxmure «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

MpaBoOi KHOIIKOM, B MOsiBUBIIIEMCsI OKHE BbhiOepuTe «Co3nath». [IpocTaBbTe pazmepsl (CM.

puc. 25).
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Puc. 25

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

BU» > «CedeHue» (cM. puc. 26).

Qf Nogropurs 3ymuposars

[ Konuposate Ctrl+C
Yaanute
OtkpbiTe

PegakTupoeate BU...

BolpasHneaHne

Hoeopot

y E’ﬁ‘ JononHUTENEHEIA BWA,

o

@ BrIHOCHOMA 3NEMEHT...

BugmmocTte aHHoTaumn 4 ﬁﬂanuxmb BWZ...

ABTOMETHYECKHE DCEBBIE AMHMM,..

%._"’.{ Hzeneus pasmepsl..,

Q‘ Pasopeats...
MecTHBIIA BbIpEIB

MonyYnTE BHHOTALMK MOLENN 4
s 4 4 .|'." OBpezka...
Tun oBwero pazmepa r
o 4 Cpes
OToBpasnTe CKPLITEIE GHHOTALWK
Puc. 26

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

[IlénkauTe MpaBOd KHOMKOW MBIITK M B OTKPBIBIIEMCS OKHE BbIOepuTe «Jlameey.

[lepeaBuHbTE KypcOp BBEpPX M IIEIKHHUTE JIEBOM KHOMKOW MbIIH. B rpaduueckoii obnactu

nosiBUTCA ceyeHue. HakmuTe mpaByr0 KHONKY MBIIIH, BblOepute «BblpaBHUBaHUE» >

«CHaTb» (cM. puc. 27).
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Puc. 27

Ha manenu uHCTpymMeHTOB BbIOepHTE «IIpOEKIIMOHHBINY, BEIOEPUTE TIIaBHBIM BUJI,

NepeTalmTe Kypcop B paso.

[[énkHuTe MpaBOM KHOMKOW MBIIIA IO TMOJTYYUBIIEMYCS BHUIY, B TMOSBUBIIEMCS

BbI0OepuTe «IloBopoT» (cM. puc. 28).

MosopoT snaa &J ‘
Ycnosusa nosopoTa
NMHus v| .i',)
_) TOpU30HTaNLHO
@ BepTukanbHo
@l 0 ‘ OTmeHa
Puc. 28

J{oJKHO TomyuuTes cienyoiiee (M. puc. 29).

Ef1:1]

Puc. 29

Koneunslii pesynbrart. [IpoctaBsTe pazmeps! (cM. puc. 30).
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Tegh ngumes

13

[ngzd A

@1 | 1

o-of1:-1)

Todn o damg

13

{1l

| FEET L T T |

Hepmex 1

u dama

Aun Mrica | Macumad

fadn

o] Aucm] A% dargs ifodn Lloadl

a7 (A7

Aura ] furmad

[T |

H 1 I Komerofioa Pugrran A7
Puc. 30
Ha cranmaptHoii nanenu BeiOpaTh « AHHOTauu (ESKD)» > «OcHOBHast HaJllKChY,

B BEJIUTE BCE HEOOXOIUMBIC JIaHHBIC 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.

ITo MpCaIOKCHHbIM I/I306pa)KeHI/I$IM IMOCTPOUTH TPHU BUAA ACTAJIHN, BBbIIIOJIHHUTDH

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

f

7 EEN

80

o 0
4

HOEELR Al H

-
a5 B-E
L e £
// b
: 7Bilns | ﬁé
ﬁn‘ ! AT ;,[
T P ,limc;EI .

HTY DUZOCEEH

= in

MA-UZ

T o

=& E';EE
;




76

Xo00 evinonnenusn 3adanun No2

Ha crangaptroii manenun Autodesk BeiOepute «daitm» > «C031aTh» > «CO3/1aTh
daits U3 crnMcka MadIoHOBY» > «METPUUCCKUINY > «OOBIYHBIA(MM). 1Pt .

B mamutpe «2D acku3» BeiOeputre komaHay «OkpyxHOCTh». LI[EénkHUTE NeBOM
KHOIIKOW MBIIIM JUIsl 3aJaHKs LIEHTpA OKPYKHOCTH, IEPEIBUHBTE KypCOp U IOJYyYHUTE

auametp paBublil 120 (cm. puc.1).

]

Swassnvsanve  Bpr3paTh KOMaHIy «BwimaBmuBanue» . Ha 9kpaHe mosBIisercs
IAAJIOr0OBOE€ OKHO «BprnaBnmuBanue».Ecam B 3CKHM3€  CYLIECTBYET E€IUHCTBEHHBIN
3aMKHYTBI KOHTYpP, OH BBIICIAECTCS aBTOMAaTUYECKH. ECIIM KOHTYPOB HECKOJIBKO, TO
HaXXaTh KHONKY «JCKW3» Ha BKIagke «Dopma» W BBIOpaTh HYKHBIM KOHTYp. BBecTn
3HaueHue rryOuHbl BhimaBnuBanus 20. [locne yero Haxmute «ok». Pesymaprar cm. Ha

puc.2.
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B mamutpe «2D scku3» BeiOeputre komanay «OkpyxHOCTh». LI[E€nkHuTE NeBOM
KHOIIKOM MBIIIM JUIsl 3aJaHKs LIEHTpa OKPYKHOCTH, IEPEIBUHBTE KypCOp U IOJYyYHUTE

nuameTp paBubii 60 (cm. puc.3).

Puc.3

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

KOHTYp, 3a/1aiiTe riryOuny pasHyto 60. (cM. puc.4)
= -

30043

Teepaoe Teno

Iy
B?m'ra/rnyﬁuﬂa
60| r

PesynbTaT cM. Ha puc.S.

Puc. 5
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Bri6epurte «2D 3cku3y.

e/

Oreepave BpzoBute komaHay «OtBepctre» u3 maauTpbl «KOHCTpYKTHBHBIC
aJIEeMEHTH». BriOepuTe rpanb, METKHUTE JIEBOM KHOIKON MBIIIA B IIEHTPE IS CO3TaHUS
orBepctusi. B mguanmoroBom okHe «OTBepCTHS» BBIOEPUTE «KOHIIGHTPUYHO» U3
BBINIAJAIONIET0 crucka B rpyimme «Pa3Mmemenue». HaxmuTe KHONKY «KOHLIEHTPUYHBIN
00BEKT» U BbIOEpUTE B rpaduueckoil 00sactu rpaHb. BriOepurte nepBblii TUIT OTBEPCTHS,
«O06prunoe», u BBenute auamerp 40. U3 cnucka «OrpaHuueHue) BBIOEPUTE «HACKBO3bY

(cm. puc. 6).
)
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Puc. 7

Bri6epute «2D 3cku3» 1 HY>KHYIO TpaHb (CM. puc 8).

Puc. 8

e

Orsepave  BpizoBute komanay «OtBepctre» u3 namuTpbl «KOHCTpYyKTHBHBIE
ayeMeHThl». B nuanoroBom okHe « OTBEpCTUSD) BBIOEPUTE IO ICKU3Y» U3 BBINAJIAIOLIETO
criucka B rpynme «Pasmemenue». I[EnkHuTe JI€BOM KHOINKOW MBIIMIM B LEHTPE IS
co3/aHus oTBepcTus. Beibepute nepsolil TUI 0TBEpCTHS, « OOBIYHOE», U BBEIUTE AUAMETP

100. U3 cnncka «OrpannyeHue» BIOEPUTE «paccTosiHUE, BBeaute 14 (cm. puc.9).
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Bribepure «2D acku3» u Hy)KHYI0 rpadb (cM. puc 10) .

Puc. 10
B mamutpe «2D scku3» BeiOepure komanay «OkpyxHOCTh». LIE€nkHuTEe neBoi
KHOIIKOM MBIIIN JUIsl 3aJaHKs LIEHTpa OKPYKHOCTH, IIEPEIBUHBTE KypCOp U IOJIy4YUTE

muameTp paBHbId 10 (cm. puc.11).

Puc. 11

" To4 B nanutpe «2D sckus» BeiOepuTe KOoMaHAy «Toukay. LIEnkaute neBoif
KHOIIKOM MBIIIM Ui 3aJaHusl TOYKH. 3aTeM HaXXMHUTE IIPaBYI0 KHONKY MBIIIH B

MOSIBUBILIEMCS] OKHE HAKMUTE «3aBEPUIUTHY» (CM. puc. 12).
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Puc. 12
B mammutpe «2D acku3» BeiOepuTe KOMaHIy «pasmepbi». LllEnkauTe neBoi
KHOIIKOW B IEHTpPE Kpyra, B LIEHTpe (Urypbl, 3aTeM Ha CO3JaHHYIO TOYKY. JIBaXKIbl
mENKHUTE Ha pazMep. OTKphIBaeTCS AUANIOrOBOE€ OKHO «PemakThpoBaHue pazMepay.

Beemute 45 (cMm. puc. 13).

Puc. 13
3areM IIETKHUTE JIEBOM KHOIKOM B IICHTPE KPyra >B IECHTPE (GUTYpHI > Ha CTOPOHE

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

Puc. 14
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[lenxHuTe MpaBOi KHOMKOM MBIIIHM B rpaduveckor 0OJacTH U BBIOEPUTE MYHKT
«3aBepiInThY» I MPEKPAILEHUS] HAHECEHUSI pa3MepoB. 3ateM Haxkmute kinaBuiry SHIFT
U, ylIepxuBas ee, BhIOepuTe Bce pasmepbl scku3a. Korga Bce pasmepsl OyayT BeIOpaHBI,
Haxxmute DELETE wnm ménkaure npaBoil KHOMKON MbIM JJisI UX yAaideHus. Takxke
YIAJIUTE CO3JJaHHYIO TOUKY.

[TocTpouts 3 OKPYKHOCTH IO MpEABIAYIIIEMY 00pas3ILy.

B nanutpe «2D sckusz» BeiOeputTe komanmy «KpyroBoit MmaccuBy.
Haxwmute xnonky «I'eomerpusi» u BeiOepuTe B Tpadudeckoil 00J1aCTH OKPYKHOCTb.
Haxxmute kHONKY «OCh» M IMIETKHUTE JEBON KHOIMKON MBIIIM B IIeHTpe purypsl. B okHe

«KomnuectBo» BBeaute 2. B okHe «Yrom» Beaure 360 (cm. puc. 15).

Puc. 15
Bocnone3oBaBmmck 1 wim 2 ciocodamu JOHKHO MOYYIHTCS CIIEIyoIIee (CM. pHc.

16).

Puc. 16
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B nmamutpe «2D scku3» Beibeputre komanmy «/lyra: mentpy». l[€nxuute neBoit
KHOMKOM MBIIIN JJIsI 3aJlaHusl [IEHTpa IyTW, NEPEABUHBTE KYypCOp U MOJYUYUTE PagnuycC

paBHbIi 15 (cM. puc. 17).

Puc. 17
B mamutpe <«2D acku3» BeIOepure komaHay «Otpe3ok». LEnkHuTte neBoi
KHOIIKOWM MBIIIN JUIA 3aJaHus IEPBOM TOYKH, IEPEIBUHBTE KypCOp MU IOJIyYHUTE BTOPYIO

TOYKy (cM. puc. 18).

Puc. 18

Cnocob 1
Toxe camoe caenath 9 OCTAIBHBIX OKPYKHOCTEM.

Cnocob 2
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< B nanutpe «2D sckuz» BeiOepuTe xomanay «KpyroBoilt Mmaccusy.
Haxwmute xnonky «I'eomerpusi» u BeiOepute B rpaduieckoil 00J1acTH OKPYKHOCTb.
Haxxmute kHOTIKY «OCh» M METKHUTE JCBOW KHOMKON MBIIIU B IIeHTpe Purypsl. B okHe

«KonmuectBo» BBemuTe 4. B okHe «Yrom» Beaute 360 (cm. puc. 19).

Puc. 19

9 Peré Bripars koMaHy «Penped» > «BwimraMiioBkay, BBIOCPUTE HYKHBIN

KOHTYP, 3aj1aiiTe BeIcOTy paBHyto 10 (cm. puc.20).

=l

MnocxocrsBpI3BaTh  KOMaHIy «Pabodas TUIOCKOCTB» BBIOEpUTE HYKHBIH KOHTYD,

MOCTaBbTE TOUKY. (CM. puc. 21)
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Puc. 21

[Tocne yCTaHOBKM TOYKH MOSIBUTCS TUIOCKOCTB (CM. puc. 22).

Puc. 22
[[[€nkHUTE JIEBOM KHONKOM MBIIIM II0 KPAaw H, YAEPKHUBas €€, IEpETIHUTE

IUIOCKOCTh BEPTUKAIBHO BBEPX OJHOBPEMEHHO yBeanuuBas ¢é (cM. puc. 23).

Puc. 23

Bribepure «2D 3cku3» U HOBYIO INTIOCKOCTb.

"~ Tewxa B manutpe «2D acku3» BeIOEpUTE KOMaHMY «Todkay. II[ETkHMTE IeBoii
KHOMKOM MBI i1 33JaHisl TOYKHU. 3aT€éM HAXKMHUTE IMPaBYld KHOMNKY MBbIIIKA B
MOSIBUBIIEMCSI OKHE HAXKMHTE «3aBEPUIMTHY». PaccTostHME OT TOYKM O BEpPXHEW IpaHu

¢buryps paBHo 25 (cm. puc. 24)
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©)

Otsepcve BpzoBuUTEe KoMmaHAy «OtBepcTue» u3 mnanutpbl «KOHCTPYKTHUBHBIC
aneMeHTh». B nmuanoroBom okHe «OTBEpCTHS» BBHIOEPUTE «I10 ICKU3Y» U3 BBITIAJAIONIETO
criucka B rpynme «Pa3memenue». I[EnkHuTe JI€BOM KHOINKOW MBI B LEHTPE MJIS
co3gaHus oTBepcTHs. BeiOepute nepBriid Tl 0TBepCTHS, «OOBIYHOSY», M BBEIUTE AUAMET]

25. U3 ciiucka «OrpaHuyueHUe» BBIOEPUTE «paccTosiHue», BBeauTe 70 (cm. puc. 25).

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

HAXXMHTE «BUIAUMOCTBY (CM. puc. 26).

Puc. 26
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il

MnocxocrsBI3BaTh  KOMaHy «Pabodast TUIOCKOCTB» BBIOEpUTE HYKHBIA KOHTYP,

MOCTaBbTE TOUKY, ITOCJIC YETO TOSBUTCS IIOCKOCTH (CM. pHc. 27).

Puc. 27
BriGepute «2D scku3» U HOBYIO IIOCKOCTh. 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!

nmuHa paBHa 20, a mupuHa paBHa 13 (cMm. puc. 28)

Puc. 28

¥ Perecd Brppary komanay «Pembed» > «I'paBupoBKa», BbIOEpUTE HYKHBIN

KOHTYD, 3ajaiTe riayouny paBuyoo10 (cm. puc.29).

Puc. 29
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B nanutpe «2D sckus» BeiOepute komanay «Kpyrooit maccusy.
Haxwmure xHomky «['eometpus» wu BbiOepuTe B Tpaduyeckoil obmactu
NpsAMOYTOJIbHBIN BbIpe3. HaxxmMure kHONKY «OCh» U IIETKHUTE JIEBOM KHOIMKOW MBIIIN B

nentpe ¢urypsl. B okne «KomuectBo» BBeaute 2. B okHe «Yrom» Beaute 360 (cM. puc.
30).

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

MOSIBHBILIEMCS] OKHE HAKMUTE «BHIUMOCTBY (CM. puc. 31).

Puc. 31

Co3nanue yepreska.

Ha crannaprHo#t manenu Autodesk Beibepute «daiiin» > «co3naTe» > «uepTéx». Ha
CTaHJapTHOM maHenu BeIOpaTh «aHHoTanus (ESKD)» > «popmar» > «popmat» > «A3». B
MYHKTE «KpaTHOCTh» BbIOepute «l1». Ha pabodeilt MOBEpXHOCTH MIEIKHUTE MPaBOU

KHOIIKOM MBIIIH U BEIOEPUTE «TIIaBHBINA BUID (CM. puc. 32).
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[ Nogropute Topmar

[ Konuposate  Ctrl+C
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Kangpaias Sapara A4

Puc. 32

[TostBuTCS OKHO (CM. prc. 33).

Bua yeprexa | |

KaomnonerT |CocrquMe MOAENH I MapaneTpbl cToGpa)KeHMq|

Hanpasnexme
daiin Crepenn
C:\Users\BaneHTuH\DS-11rakerepHan rpadmka WrexKomnMpad AOMALLHAA PA v] Eﬂ - EE’(Y“-IW

BEpXY
CHU3Y
Cresa
Crpasa
C3aan
Wz0METPMA CBEPXY CNDaBa
WzoMETpMA CBEPXY CNesa
WZ0METPMA CHW3Y CpaBa
W30METPMA CHU3Y CNEBa

MpoeunposaHie: -E:]@

MeTka BuaaMacwraba CTune

Macurab 1:1 - Q,’;as Ma.suga BMA1 .Y
{=1n

&t [ OK ] [ OTmeHa

Puc.33
B nyskrte «daitn» BbiOepuTe nyTth Kk (¢aiimy. Macmrad 1:1. Hanpasnenue

«cniepenn», Haxxmure «ok». Pesynbrat (cm. puc. 34).

/o
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I
M —

Mpoexunonnsi® BpiOepuTe HA CTAHAAPTHOM MaHENH «IPOCKIMOHHBIN BU» IIETKHUTE
JIEBOM KHOIIKOM MO UMEIOLEMYCS BUJlY U TIEPEMECTUTE KypCOpP BEPTHKAIBHO BBEPX. 3aTEM

IEJTKHUTE MPABOI KHOIIKOM MBIIIU M BEIOEPUTE «CO3/1aTh» (CM. puc. 35).

g
4
fononwutensHeit BpiOepuTe Ha  CTaHIApTHOM TaHenud  «JlOMOJHUTENbHBIA  BHI»

LWETKHUTE JIEBOW KHOIIKOM MO MMEIIIEMCS BUAY U MEPEMECTUTE KypCcOp IO AUArOHajau

BBEpX. 3aTeM MIEIKHUTE MMPABOM KHOIKOM MBIIIN M BEIOEPHUTE «CO31aThy» (CM. pHc. 36).

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

BeIOepute «IloBopot» (cm. puc. 37).

MosopoT snga @

Ycnosua nosopoTa

MHUS v ] AS)
(") TOpU30HTaNBHO R
(@ BepTuKansHo <

=) x| (e

Puc. 37

JI0/KHO TOAy4YUTCs cieayromee (cM. puc. 38).

Puc. 38
[[énkauTe MpaBol KHOMKOM MO BUAY CBEPXY, OTKPOETCSI OKHO, BbiOepuTe «C0o31aTh

BU» > «CeueHuey» (cMm. puc. 39).

QF Nogropwts 3ymuposats

ﬁ Kenwpoeate Ctrl+C
Yaanute
OTkpeITE

Pegaktupoeate Bug...
ﬁﬁﬂgnonHuTeanblﬁ BIg

BripaeHuEaHWE L4
M

MNoeopor "
@EHHDCHDH SMEMEHT...

BuanmocTe aHHoTaumi 4 ﬁ Hanoxute Bug,..

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

Ul Cres

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

CTCEFBZHTI: CKpbITEIE BHHOTALWK

Puc. 39
Bri6epute B «Ceuenuen> «Metoay > «llpoekunonnsiity. [locTaBpTe nepByro TOUKY
Ha TJIABHOM YEPTEXkKE, 3aTEM €IIE HECKOJIbKO ToueK. [I[ENKHUTE TpaBoil KHOMKOM MBIIIH U

B OTKpHIBIIEMCSI OKHE BhIOepuTe «Jlameey». llepenBuHbTE Kypcop BBEpX W IEIKHUTE
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JeBoi KHOMKOM Mblu. B rpaduyeckoii o6nactu mosiButcs ceueHue. Haxmure mpaByro
KHONIKY MBI, BeiOepute «BripaBHuBanue» > «CHATby». [IpocTaBbTe BCce HEOOXOAMMBIE

pa3mepsl (cMm. puc. 40).
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Puc. 40
Ha cranmapthoii nanenu BeiOpaTh « AHHOTauu (ESKD)» > «OcHOBHas HaIKChHY,

B BEJIUTE BCe HEOOXOIMMBIC JaHHBIC B TaOIUILYy (cM. puc. 41).

Ocnmaan 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. Bagaume 3.

[To mpemmokeHHBIM H300paKCHUSAM IOCTPOUTH TPHU BHUAA JACTAIH, BBITOJIHHUTH
HeoOxoauMble paspessl (I"OCT2.305), npocraButh pasmepsl ('OCT2.307). BeimoaHuts

HanOoJiee MHPOPMATUBHOE CEUEHHE MPOCLIUPYIOLIEN TIIOCKOCTHIO.
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X00 evitnonnenun 3adanun Ne3.
Ha cranmaptroit nanenu Autodesk BeiOepute «haiim» > «co3aaTh» > «CO31aTh
dait U3 cnmcka MadIoHOBY» > «METPUUECKUI» > «OOBIYHBIA(MM).Ipt.

-,

CkpyxHoCTs
- B naauTpe «2D »sckusy BBI6epI/ITe KOMaHOy «Opr)KHOCTB» > UCHTP».

[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

WNnentuaHo caenaiTe ¢ Apyroi CTOpoHHI (M. puc. 3).

Puc. 3

B mamutpe «2D scku3» BeiOepute komaHay «Jlyra: nentp». L|EnxuHuTe neBoi
KHOIKOM MBIIIN I 3aJaHUs LIEHTpa AYyTH, NEPEABUHBTE KypCOp U IMOJIYyYHUTE Paguyc

paBHbIH 48 (cM. puc. 4).
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Puc. 4
1 cnocob.
Toxe camoe caenaTh ¢ Ipyroi CTOPOHHI.

2 cnocob.

% Ha CTaHJApTHOM maHen BeIOpaTh «KpyroBoi MaccuB» (CM. puc. 5).

' Kpyroso# maccus [i] ‘
leomeTpus Ocs
S B < 360rpan 73

@ [ o ][ omew ]

Pe3ynbTaT CcM. Ha puc. 6.

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

«KpyroBoii maccuBy (cM. puc. 7).

Puc.7

/

Cmpesox Ha crangapTHO# maHenn Beioepute «OTpe3ok». IIEnKHUTE IeBOM KHOMKOM

MBIIITH B paboyeil 001aCTH U COSAUHUTE BCE AYTH (CM. pHC. 8).

Puc. 8

]

SBeizenveanve Ha CcTAHIApTHOW NMAHENM BbI3BaTh KOMaHNy «BeinaBnuBanue». Beectu
3HaueHHe TyOuHBI BhImaBmuBanus 18. Ilocme dero mHaxkmute «Okx». Pesymprar ( cwm.

puc.9).



Puc. 9
B cpene moctpoeHus 3ckm3a BhI30BUTE KOMaHIy «OKpPY)KHOCTB: IICHTP» U3 TTaHEIH

MHCTPYMEHTOB «2D acku3zy». Jluamerp pasen 76 (cm. puc. 10).

Puc. 10

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

KOHTYp, 3aJiaiiTe rIyOuHy BbICOTY 92 (cM. puc.11).

Puc. 11
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=l

Mnockocrs BpI3BaTh KOMaHAy «Pabouasi MIIOCKOCTHY BBIOEPUTE HYKHBIA KOHTYP,

MIOCTaBbTE TOUKY (cM. puc. 12).

Puc. 12

[Tocne ycTaHOBIEHUS! TOUKH MOSBUTCS MIIOCKOCTH (CM. puc. 13).

Puc. 13

“,

@]
BT B manmutpe  «2D ockm3» BeIGepuTe KoMaHIy «OKPYKHOCTB» > «ILEHTPY.

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

KypCOp U TOJIy4YUTe TUaMETpP paBHbIN 65.(cM. puc.14).
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Ha crannaptHoit nanenu BeiOepute koManay «BeimaBnuBanue» (cm. puc. 15).

bospmmnmarne

DopHa I Mo apofHOCTH I

5 : [ OrpaHHYEHKE
e[ Faccrome 5]
b feee | @l *
PezvneTaT IELI .hl m M
|ﬁJ @| i
i ™ Moemopate diopry

@l 04 I OTHEHA |

PesynbTaT cMm. Ha puc. 16.

Puc. 16

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

Puc. 17
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Ha crannaptaoit nanenu BeiOpaTh «OKpY>KHOCTB: LIEHTP» (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 rpymne «Pa3memnienuey. HaxkmMute KHONKY «KOHUEHTPUYHBIA OOBEKT» U
BeIOepuTe B Tpaduueckor oOsactTw TpaHb. Beibepure mepBBIE THI OTBEPCTHS,

«O0bruHOEY, 1 BBeauTe auametp 45. U3 cnucka «OrpaHudeHne» BHIOEPUTE «PACCTOSHUE

92» (cm. puc. 19).

Cozoanue uepmesica.
Ha cranmaprHoii nanenn Autodesk Beioepute «daiim» > «co3nate» > «deptéx». Ha
cTaHjapTHOU maHenu BriOpath «anHoTanust (ESKD)» > «dopmar» > «popmary > «A3». B

MYHKTE «KPaTHOCTH)» BbIOepUTE «1».
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Ha pabGoueil moOBepXHOCTH UIENIKHUTE MPAaBOMl KHOMKONW MBIIIKA UM BbIOEpUTE

«rmaBHBIN B (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

[TostBuTCS OKHO (CM. prc.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

Macwtaf 1:1 - |:| Wa.supga BMA1 B
mn

ayw i [ COK ] [ OTMeHa

Puc. 21

B nynkre «daiin» Beibeputre nyTth K (aitnmy. Macmtab 1:1. HampaBnenue

«cniepenn», Haxxmure «Ox». PesynbTaT cMm. Ha puc. 22,
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Mpoexunonnsi® BpiOepuTe HA CTAHAAPTHOM MaHENH «IPOCKIMOHHBIN BU» IIETKHUTE
JIEBOM KHOMKOM M0 MMEIOUIEMCS BUAY U IIEPEMECTUTE KypCOP BEPTUKAIBHO BBEPX. 3aTEM

MIETKHUATE TPaBOH KHOIKOW MBIIIN U BRIOEPHUTE «CO31aTh» (CM. puc. 23).

Puc. 23

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

Bu» > «Cedenue» (cm. puc. 24).

-Cc(1:2)

2

Puc. 24
[IlénkHUTE NpaBOW KHONKOW MBIIIM I10 IOJYYMBIIEMYCS BUIY, B IOSIBUBLIEMCS

BeiOepuTe «IloBOpoT» (CcM. puc. 25).
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MosopoT snga XN

Ycnosua nosopoTa

NMHug v ’ @

") TOpPM30HTaNbHO

@) BepTuKansHo

@) x|

Puc. 25

JIOMKHO TOIy4YuTCs creayromiee (cM. puc. 26).

C-C(1:2)
N

IINEEENE

Puc. 26

{f=i)

[

Taparpad - 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

MPaBOil KHOMIKOM MBIIIIN 10 TIOJIYYMBIIIEMYCsI BUY, B MOsIBUBIIEMCS BbiOepute «IloBopoT»

(cm. puc. 27).

o-0(1:2)

N

Puc. 27
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[IpoctraButh Bce pazmeps (cM. puc. 28).

I] GROTOD]
r anHDPDE 30HIYTABNINDHY

C-c(1:2)

Megd npumen
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R Mas omd

- . rowmg CHE MTYCH

Puc. 28

Qinz | 12

frad

Ha cranmapthoii nanenu BeiOpaTh « AHHOTauu (ESKD)» > «OcHOBHast HalUChY,

B BEJIUTE BCE HEOOXOIMMBIC JaHHBIC B TaOIUILY (cM. puc. 29).

ocwwaan x|

QCH, Haan.

MrduBudya asroe 3adanue 3, Bapuanm 13

iy Macea Macwmad
cm | N doky fladn | fama - - | | 1:2 v|
- Mampydox
; Berwsza 05,12 =
7 Crmoaawol
Aucm | | Aucmal
1 MaTepran I .f,l
-'-I' KOHTD I ———— _’/& .-‘f.l:.’J'-_’}.f‘
+
Ymf [ S

Puc. 29
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3. O6pasen opopMAEHHSI KOHTPOABHOI padoOTHI
3.1. O6paser; opopMneHus TUTYIABHOI'O JAUCTA

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

JlommycTuTh K coOece0BaHIO
« _» 20 r

(moanuck, ®amunus, 11.0.)

KonTtponbHas padora Nel

no nucuuruinHe: «HxKeHepHast 1 KOMIIbIOTepHas Tpaduka

Crynent Manununa H.B.

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

Hara « _ » 20 r.

PocroB-Ha-/lony
2019
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Jlnis Hauana paboThl, HY)KHO O3HAKOMUTBCA ¢ HHTEepdeicom nporpammsl. J{iis Toro,

)

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

BaMH OTKPOETCS OKHO, B KOTOPOM TIPEJCTABJICHBI Pa3jIMYHBIC THUIBI TOKYMEHTOB. MBI
BbIOUpaeM «OOBIYHBIN .ipt» U ONaaeM PEKUM PEeIaKTUPOBAHMSI SCKH3A.
Tenepb MOKHO PUCTYIUTH K BBITOTHEHHUIO 3CKH3a.
4.2.8anava 1.
[To mpemnoXeHHBIM HW300paKEHUSIM TOCTPOUTH TPU BUAA JI€TalH, BBITOJIHUTH
Heobxoaumbie paspesbl (I'OCT2.305), npocraButh pasmepsl (I'OCT2.307). BeimoaHuth

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

i 1
& ] | 4 3
5 1 b -
T Y7i 7 i
Q \\ : f) Q
958 iz \ ! .'! =
1 ) i
*!-—.L—*, SRS
=L ] §4]
— — |
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& Eob o Lt 4
eI e — 'L'--V- 1 L
L 4 H 4
]

1) BHuMaTenbHO paccMOTpUM Haimry jetaidb. OCHOBOW JaHHOW JeTald SBIISETCS

[

MpaMOyronsHKUK
v

MpsAMOYTOJIbHUK. Ha BEepXHeE maHenu, HaKMMAaeM KHOIIKY Y yKa3bplBa€M Ha
LEHTP Hayajla KOOpAUHAT. 3aTeM CJIeIyeT Ha)KaTh Ha JIIOOYI0 JPYTYIO TOUKY B IJIOCKOCTH,

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

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

7 .
«3aBHCHUMOCTb MapAJIIEIIBHOCTIY: 7. 3areM HakMEM Ha JOObIE 2 IIPOTUBOIIOJIOKHBIE
rpaHu.

1

. P
3) Uro0bl 3a1aTh HYXKHBIM HaM pa3sMep, HaXOIUM KHOIKY - | i HOKMMAeM Ha IPaHH

MpSIMOYTOJIbHMKA, 3aTEM IIEpEeTaCKUBAaeM yKazarelb. llepen HaMu OTKpPBUIOCH OKHO

«PemaktupoBanus pazmepar:

:We,ﬂ,al(mposauue pasMepas

25,1053812 1 > [l

B HEM MBI 3amaém HyXHBIM HaM pa3Mmep. Takue ke JEUCTBHS MbI IPOJEIBIBAEM C
OCTaJIbHBIMU I'PAHSAMU MPSAMOYIOJIBHUKA.

Jist Toro, 4ToOBl BBIMTH M3 PEKUMa HAHECEHHS] PAa3MEPOB, CIEAYET Ha)XKaThb IMpPaBYyIO
KHOIIKY MBIIIN U BEIOpATh KOMAH]y «3aBEPIIUTHY.

Ecnu Bam HYy»KHO U3MEHUTH pasMep, TO HY’KHO JBAXbl HAXKATh JIEBOW KHOIIKOW MBIIIHN 110
YMCJIIOBOMY 3HAYEHUIO B PEXKUME ICKU3A.

Takum oOpa3oM, Mbl MOJYYUSIU NPSAMOYTOJBHUK C HYKHBIM pa3MepoM. Temepb MOKHO
HIEJIKHYTh IPABOM KHOMKOW MBIIIN U BBIOPATh KOMAHAY «IIPUHATH 3CKU3».

4) TlepBblii mar K CO3JAaHHIO 3CKW3a ciaeidaH. K HaieMy MOpsIMOYTOJbHHKY MOKHO

MPUMEHATHh (PYHKIUIO «BBIAABIMBaHUE» Bsigaermsarve, [Ipu HakaTMM HA 3Ty KHOTIKY,

OTKPOCTCA OKHO, B KOTOPOM MO’KHO YCTAHOBUTHb HYKHOC HaM BbIJdBJIMBAHHC.
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DopMa [m{

SCKM3

B Teepable
- Tena

PesyneTtar

OrpannyeH1e

| PaccToAHMe |

oy

M|

Jlns BblnaBnuBaHus TpeOyeTcs MIENKHYTh KypCOpOM MO IUIOCKOCTH. MOKHO BBIOpaTh

HaIIpaBJICHUC BbIAAaBJIMBAHUA, UCIIOJIb3YyA KHOIIKH! m @ % .

Taxum 00pa3oM, MBI TOTYUUIIH TAPATUICITCTIUATIC].

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

«COIIPSIKCHUC) Conpsxeree . C e€ IMIOMOIIIbIO, MBI CMOJKCM CIJIaJIUTh Kpasd I1apaJlICIICIIUIICIAa

CJIcBa M CIIpaBa. HpH Ha)XaTHH Ha 3Ty KHOIIKY, OTKPOCTCA OKHO, B KOTOPOM MOIKHO

HU3MCHHUTD PaJINyC COIPSKCHUA.

@

[Conpsne e

& Nocroarn. I@ MepetterH. | & OTeTyns |

Petipa Paanyc Meroa

Beifipano: 4 25 @ :J @ abpo

O Kontyp
(O 3nemenHt

Tena

[Bce sornyTeie

l ‘ [JBce sonyknsie

Meo ok || omesa || Dpmermre |

&

Cozpatb

YT100BI MPOJOIKMTL PAOOTHI, HAM HYXKHO HaXKaTh HAa KHONKy 2233 p INENKHYTH IO

BEpXHEW IIOCKoCcTH Hamiedl ¢urypsl. Ha Helt mosBITCS 1aBE TOYKHM, OOO3HAYAIOIIUE

LHEHTPbl OKPYKHOCTEeH. Tenepb MOXKHO «IIPUHATH ICKU3», KAK 3TO OBUIO OMUCAHO B 3)

MyHKTE.
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6) Ham HyXHO caemaTh oTBepcTHe. JlJIg 3TOro Ha)kKMMaeM Ha KHOMKY | 9meps#=  [lepen
HaMH OTKPOETCS OKHO HACTpPOWKH. BriOepeM 3HaueHWe mapameTpa «pa3MerieHue» - 1o
ackmu3y. BeibepeM mHO OTBepCTHs — TUIOCKOE M yKakeM nuamerp — 34 mw, Bbicota — 20

MM.

7) IpomomkuM BBIIABIMBaHUE, TOJBKO TENeph crpaBa. [ Kaxaoi onepaun
TpeOyeTcsl CBOM ICKU3, MOATOMY OISTh HAKMMAEM Ha KHOIIKY «co3AaTh 2D sckus» u
KJIMKHEM Ha BEPXHIOK NTOBEPXHOCTH ACKU3a. B pexxnMe peaakTupoBaHusi, HaM HY>KHO

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

©

OKpYKHOCTD
Ha KHOIIKY ¥

Briiigure u3 pexxnma peJakTUPOBAaHUS, HAKAB KHOIIKY «IIPUHSATH 3CKU3).
8)Ham cnenyer emi€ pa3 NpUMEHUTh KOMaHy «BBIIABIMBAHUSY, IJI HAIIEH OKPY>KHOCTH.

HaxaB Ha KHOIIKY, HIéJ'IKaeM I10 TIJIOCKOCTH KpyTa, 1 3az[aéM BBICOTY — 46 MM.
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9) B camoii BepxHEil yacTH 3CKM3a HYKHO HapucoBaTh pom06. s storo cozmaém «2D

OCKHU3».

Jlist mocTtpoeHnss pomOa HYXHO HCIONB30BaTh KOMaHIY «OTpe3ok». Korma wbl

HapUCOBAJIM POMO, HY>KHO BOCIIOJIb30BaThCS KOMAaH/ION «COMPSKEHUE» NIl OTpe3KOB. Jliis

e

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.

[Tocne momydyeHus: faHHON (PUTYPBI, CIETYET BHIIIOJHUTh KOMaHy «3aBEPUIUTHY»,a 3aTEM
CIIPUHSATH 3CKU3.

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

11) Teneps co3aaauM OTBEPCTUE HA BEPXHEH TMIIOCKOCTH, KOTOPYIO MBI MOJYYHIIA TOJIBKO
41O TyTEéM BhIIaBnuBanus. st aToro co3maém «2D acku3» Ha Heil. Takum 00pa3oM, MbI
MOMYYNIIM 3 TOYKH — LUEHTP OKPYKHOCTH U 2 LIEHTPA COINPSDIKEHHS BEPXHUX U HUKHHUX

oTpe3KoB. [IpuHuMaeM dckus.
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12) Tenepp, KOorga Mbl UMEEM 3TH TOYKH, Mbl MOXKEM CJI€NIaTh 3, HY>KHbIE HAM OTBEPCTHSI.
Chavana caenaeM BepxHee U HUXKHee oTBepctue. g 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 BepxHeii MI0CKOCTH, HAM OCTaJ0Ch CAENaTh €II€ OTBEPCTHE MMOCEPEINHE.
Komanay «co3gats 2D 3¢cku3» HYKHO BBINOJHATH JIs JIIO0OOWH omnepamueii Haj
3cKku30M. [loaTOMy, 4TOOBI MOMYYHUTH IEHTPAIBHYIO TOYKY, MOBTOPSIEM ATO JIEUCTBUE
BHOBb. Jliis1 BbIXOAAa U3 «2D 3cku3a», cieayerT BBINOJHUTHL KOMAHAY «IPHUHATH
ICKH3Y.

[TonyuuB, IEHTpaIbHYIO TOUKY, Mbl MOKEM CO3/1aTh IIeHTpaibHOE OTBepcTHe. Ero BhicoTa

Oynet paBHa 12 mm, a nuametp — 40 mm. JIHO OTBEepCTHS — TIIOCKOE.

14) PaccmoTpum Jpyroil BapuaHT BBIIABIMBaHUS — KOHycooOpasHoe. J[lmsi atoro

PacCMOTPHUM IJIOCKOCTb, MPEACTABICHHYIO Ha PUCYHKE:
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ITony4nB HEHTPaANBHYIO TOUKY, IPUHUMAEM 3CKHU3.

15) Jlns Hamiero BbIAaBIMBAHMS, CJACIyeT H3MEHUTh HalpaBJIeHUE, KaKk ObLJIO HAIMCAHO B

nyHKTe 4). MBI BbIJIaBIIMBa€M BHU3 A M A . Takxke B HACTpPOMKAX HYKHO YKa3aTb THUIL

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

HCIIOJIb3Ys 3HAHUA B TCOMCTPHUU 3allMCATh YT'OJI KOHYCA:

HhizanTuna e

16) Mpbl mONyYHMSIM BBIJABIMBAHUE IO yrjoM. B caMoii HIKHEH IUIOCKOCTH,
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 scku3 mouytu TOTOB. OCTanoch COCOUHUTH JIEBOE M TIPABOE OTBEPCTHE MPHU
nmoMomn eme oaHoro oTBepctus. [ ero cosmaHue ClIeayeT BOCIOJIb30BAThCS

il

JOMOJHUATEIBHOM IIOCKOCTBIO | o%oTs
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CHauana HYXHO IIOCTaBUTh TOYKY Ha OKpPYXXHOCTH JieBoro otsepctus. [lns 3toro

co3aaauM «2D 3cku3» U HapuCcyeM Ha OKPYKHOCTU OTPE3OK.

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

KOTOPOU JICKUT OTPE30K.

COSI[EII[I/IM «2D 9CKH3», HAXKaB Ha Kpad I[OHOJ'IHPITCJ'II)HOﬁ miockoctu. Ha Hen HYKHO

HapUCOBATh NPSIMOYTOJIbHUK MIUPUHOU 15 MM 1 BbicOTOM 10 MM.
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Korzaa mMbl HapucoBaIy NPSMOYTOJIBHUK, MOKHO IPUHSTh 3CKHU3.

18) [locneanee neiicTBUE — 3TO BHIIABIUBAHUE 3TOTO MPSIMOYTOJIBHUKA.

B OKHE HacCTpOWKM BBIIABIMBAHUE, HY’KHO IIOCTaBUThH THUIl BBIJABIMBAHNE — BBIYUTAHUE.
Paccrosnune moxxao 3agats 60 MM.

Tenepp korga Mbpl NOJYYWJIM HYKHOE HaMm BBLIABIMBAHUE, MOXKHO yOpaTh BHJIHMMOCTb
JOTIOJIHUTENIBHOW IUIOCKOCTH. /[ 3TOr0 HYKHO IIENKHYTH MPABOM KHOIKOW MBIIIN I10
MJIOCKOCTH M yOpaTh rajJouKy Ha MyHKTE «BUIUMOCTD.

Takum oOpa3om, HaII ICKU3 TOTOB.

19) Korma rotoB 3cKu3, MOKHO €O371aTh 4epT&xk. (s 3TOoro, HE 3aKpbIBas TOKYMEHT

JeTalu, HAKMUTE HA MEHIO — CO31aTh — YePTEK.

Ha BepxHell maHenu Ha)XMUTE Ha BKJIAQJKY «pa3MEIICHHE BUABD», a 3aT€M Ha KHOIKY

«bazoBblit». Ilepen BamMu OTKpOETCSI OKHO, B KOTOPOM Bbl CAMH MOKETE BBIOpATh HY>KHbBIN

BaM BUJ AeTad. MO)XKHO KOPPEKTUPOBATh Pa3MEIIEHUE BUIOB OTHOCUTENIBHO APYT APYyTa,
B

FOpKUsOHTaNEHO
IIpy IIOMOIIW KHOIIKH

Takxe MOXHO HAaHECTH pa3Mephl. [ 3Toro ciienyer 3aiTH Ha BKIAJIKY «AHHOTALMU» U

Ha)KaTh Ha KHOIIKY «pa3MepPbD».
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4.3. Bagava 2.
HO Hpe,ZIJIO)KGHHBIM I/1306pa}KCHI/IHM HOCTpOI/ITB TpI/I BHUAa JAC€TaJIu, BBIIIOJIHUTH

nomansbli paspes (I'OCT2.305), mpocraButh pazmepsl ('OCT2.307).
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Jns co3maHusi Ae€Tanyd HYXHO BBINOJHUTH CIEAYIOIMIME KOMaHAbl: «MeHIo» -
«Co3paTe». [lepen HaMH OTKPBUICA HOBBIW JIUCT JJIs1 CO3JJaHUSI HOBOM JIETAJIN.
1) B ocHoBe Halei netaiu JeKUT OKPYKHOCTb. J[J1g co3anusi OKpyKHOCTH, HOKMEM Ha

-

OKpYyRHOCTD

KHOIIKY , 3aTEM IIETKHEM MPABOM KHOMKOW MBI HA NEHTP HadyaJla KOOPAUHAT.

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

1

Pazmepsl
2) HY)KHO YCTAaHOBHUTBL pPa3sMCp OKPYNKHOCTH. I[J'IH 9TOI'0 HaA’)XKMMACM Ha KHOIIKY

HIEJIKaEM Ha OKPYXKHOCTb. 3aT€éM NPHUHHMAEM 3CKu3. I 3TOro Ha)XMMaeM IpaBor
KHOIIKOW MBIIIN U BBIOMPAEM KOMaHIy «IPHUHSTH 3CKHU3». TakuM oOpa3oM, Mbl BBILUIA U3
peXuMa peJaKTHPOBAaHNUE ICKH3A.

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

o

BolaaBnnMBaHNE .
«BbIAABJIMBAHUA», C IOMOHIIBIO HAKATHA HAa KHOIIKY . PaccrostHne Mol 3aJacM —

20 MMm.
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=

Cozaatb
4) [Ins npoAOSDKEHUS CO3AaHMs 3CKU3a, HY>)KHO Ha)XaTh HA KHOMKY 2°3%%3 g MIENKHYTh

HA BEPXHIOI0 TOBEPXHOCTh NAHHOW (UTypbl. 3aTeéM CTPOMM OKPYKHOCTh W3 IIEHTpa

KOOPJMHAT ¢ AMaMeTpoM 50 MM M TPUHUMAEM 3CKu3. (cM. 1. 1-2).

5) 3areM Hy)XHO CHOBa HCIOJb30BaTh (YHKIIMIO «BbIAABIMBaHUsI». Hy)XHO HaxaTb Ha
Bolaaenneanne

KHOIIKY U WENKHYTh MO OKPY>KHOCTH MEHBIIEro paauyca. Bricora,

BBIJIABJIMBAEMOM JIeTaJIM, paBHA 50 MM.

Boiaaeineanne

®opMa | MoapobrocTh |

Orpann4eH1e

N 7" - -~
] Jckus [ e
3 | PaccToaHue ]VI

Teepable [0 3|

Tena & —_——

ezbeaT ’

6) Ha ocHOBaHuMM Halero 3cku3a HYXHO CO3J1aTh 3 OTBCPCTHA. I[J'ISI ATOTO MbI CO3/1aEM
«2D »ackm3» Ha BerHeﬁ IMOBCPXHOCTHU HWKHEH 4YacTH. COFJ‘IaCHO, 34IaHHOMY HaM
YepTexKy, HYy’KHO MMOCTaBUTh 3 TOUYKH, HA MECTE KOTOPHIX OYIyT HAIIN OTBEPCTHSI.

-

& (&)
JIns yCTaHOBKM TOUYEK HYKHO HaXXKaThb Ha KHOIIKY A~y WEJIKHYTh Ha TTOBEPXHOCTH

Halero 3cku3a. Touky cieBa, Mbl CMOXKEM ITOCTaBUTh Cpa3y U clejaTh B HEW OTBEPCTHUE C

paaguycoMm 20 mM. [l co3maHusi OTBEPCTHUSI, HY>KHO BBIMTH W3 PEXKUMa PEAAKTUPOBAHUS

Omeepcve - Jlepem BaMU OTKPOETCS OKHO C HACTPOMKOM

9CKH3a H HaXaTb Ha KHOIIKY
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orBepcTusa. HyXHO KIMKHYTh Ha, 3aJaHHYI0 HaMHM TOYKY, JHO OTBEPCTHS - IUIOCKOE,
nuametp — 40 MM, a Beicota — 10 MM.

Hawm ocranoce cnenath emi€ aBa orBepetus. s aToro cHoBa co3gaem «2D acku3» Ha Toi
K€ MOBEPXHOCTHU. Temepp HY)KHO HAaWTH MECTOPACIIONOKEHUE ABYX IPYrux Todek. Jlis
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 TOJIYYUTh KAPTUHKY:

Touku MEPECCUCHUA OTPE3KOB C OKPYKHOCTU MbI IIOMCTHUM TOYKAMH, HaXaB HA KHOIIKY

HERoNE

corrll MM BB WA o
e

Y-
GO

A " . Tlocne Toro, Korga Mbl MOJYYWJIM MECTOPACIIONOXKEHUE HYXKHBIX HAM TOYEK,
BCIIOMOTaTEeNIbHBIC AJIEMEHTHI (OTPE3KH U OKPY>KHOCTh) MOXKHO YAAIHUTh. Tenepb MOXKHO
«IPUHATH 3CKU3Y.

3aTeM HYXXHO ellé pa3 HaXaTh HA KOMaHJy «OTBEPCTHUE» M B OKHE HACTPOMKHU 3a4aTh
nuametp 20 MM, THO OTBEPCTHUSI — ILUIOCKOE, BbIcOTa — 10 MM.

Takum 00pa3omM, MbI IOJYUUITU HY>KHBIE HAM OTBEPCTHSI.

7) OKpyXHOCTH CJI€BAa, HY’KHO JIONOJIHUTH IIMPOKMMH BBIJABICHHBIMU JUHUSAMHA. Jls
3TOro coszuaéM «2D scku3» Ha BEepXHEW MOBEPXHOCTU HUKHEH 4YacTH U PUCYEM, NpHU
ITOMOIIM KOMAaHJIbl «OTPE30K», 4 OTpe3Ka. DTH OTPE3KY HYKHO COECIUHUTH, PU MOMOIIU
KOMAaH/IbI «yray. 3aTeM MPUHUMAEM ICKHU3.

MBI 1O7KHBI TOJTYYUTh TAKOW PUCYHOK:



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

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

HaIpaBJICHUE BHU3 U CTAaBUM BBICOTY — 10 MMm.

8) B BepxHel yacTH Halllel JeTanH, Hy>)KHO clenaTh oTBepctue. i monydeHus LeHTpa
OKpY>XHOCTH, co3faeM «2D oscku3». 3areM BBIXOAMM U3 pEXUMa peAaKTUPOBAHUS.
HaxxméM Ha KHOIIKY |9m=eecwe 1 [ENKHEM Ha, IOJYYEHHYIO TOUKy. 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 co3fgaéMm «2D 3CcKu3» Ha HWKHEW IMJIOCKOCTH NPEIbIIyIIero oTBepcTus. T.e. Mbl
MTOJYYMJIM UEHTPAIBHYIO TOUKY [l OTBepCcTus. [IpuHnMaem sckn3. BHOBb Haxknmaem Ha
KHOIIKY «OTBEPCTHE» U B OKHE HACTPOWKHU CTaBUM OTPAHUYEHUE — HACKBO3b, a Auametp 20

MM.
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9) Cnemaem OTBepCcTHE B BEpXHEH 4acTH HalIero 3ckusza. J[is 3TOro BOCMOJB3yeMcs
JOTIOJIHUTENBHON TIIOCKOCThIO. J[1s1 €€ MOCTpOeHUsT HYKHO OTMETUTh TOUKY, JUJISI 3TOTO

co3naém «2D rcku3» Ha MOBEPXHOCTH, TJI€ Y HAC ClIeJIaHo 3 OTBEPCTHSI.

Korma MBI 1mocTaBMIM  TOYKY, HYXHO «IPHHATH OCKHA3». MOXKHO CTaBUTH

AOIMOJIHUTCIIbHYIO IINIOCKOCTD. I[J'DI 9TOI'0 HaXXMMAacM Ha KHOIIKY , 4 3aT€CM Ha

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

Coznaem «2D »scku3» Ha 3TOM miockoctH. M mpu MOMOIIM KOMAaHIbI «OTPE30K» U

«TOYKa», HAXO0AUM MCCTOPACIIOJOKCHHUC HAIICTO OTBCPCTHUA.

b gl 1 ,'

[Tony4uB TOUKY, OTPE30K MOKHO yJIaJUTh. 3aT€M MOXKHO «IIPUHSTH ICKU3M.
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HaxxmMéM Ha KHOIKy |©9™@ePT#= ' 3 33areM IIEIKAeM KypcopoM Ha Hally TOYKy. 3anaém
muamerp 10 mMm u co3maém otBepctue. Il[énkaemM mnpaBoil KHOMKOW MBIIIKA MO
JOTMOJTHUTENIBHO TIOCKOCTH M HAXKUMAEM HAa KOMAHAY «BHIUMOCTB», TEM CaMbIM MbI €€

OTMCHSICM.

10) Ocranoch co3aath 4epTEX, K MOTydeHHOMY 3cku3y. g saToro HaxkumaemM MeHio —

Co3natp — Yepréxk. Ilepen Hamu OTKpbuIcS mycToil aucT. s co3gaHus 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
TOPU30HTAIBHOCTh OTHOCUTEIIBHO APYr Apyra. [[ns 3Toro Ha BKIIAIKE «pa3MEIICHUE U
BUJIbI» BBHIOEPUTE MHCTPYMEHT «TOPU30HTAIBHO» WIH «BEPTHUKAJIBHO» B 3aBUCUMOCTH OT

PAacCIIOJIOKCHUS BAlllNX BUIOB.

[E=]]

L]
Naparpad
Cosmaem paspes, ISl TOr0 HAKUMAEM Ha KHOMKY U BbIOMpaeM BUj. 3aTeM MpU
MOMOIIN Kypcopa, BBIOUpaeM MECTO pa3pes3a U HaKUMaeM Jiajee.
Ha Bknanke «aHHOTalMW» MPUCYTCTBYET HMHCTPYMEHT ISl BBICTABJICHUS Pa3MEpPOB —

«pa3mepb». Haknumaem Ha HETO U MPOCTABIISIEM HY>KHBIE TapaMETpPhI.
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4.4.3agava 3.
[Io mnpemIoKEeHHBIM HW300paXCHHUsIM TIOCTPOUTh TPH BHUAA JI€TalH, BBIOJHUTH
Heobxoammeie paspesbl (I'OCT2.305), npocraButh pasmepsl (I'OCT2.307). BemomHuth

HanOoJiee MHOOPMATUBHOE CCUCHUE MTPOCIIMPYIOICH TIOCKOCTHIO.

A

1) B ocHOBe Haiell AeTand JCKUT OKPYKHOCTh. st e€ MOCTpOCHHs, B PEKHUME

PCAAKTUPOBAHHUA 3CKHU3d HAKUMACM Ha KHOIIKY Oreepcrue , a4 3aTcM IIIéJIKaeM Ha LCHTP

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

1

Pazmepsl

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

OKpYXHOCTb. Jlnamerp 3anaém 125 mm. [lpuarmaem 3ckus.
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@

Bolnaenusanne

2) Ha nanenu Ha)XMHUTE Ha KHOIKY u 3anaiite BoicoTy 10 MMm. /{1 monydeHus

|

Cozpatb
HECHTPA OKPYKHOCTH, HAXKKUMACM Ha KHOIIKY D scws” P IICJIKACM I1I0 BCPXHCHU ITOBCPXHOCTH
Hamiero ackmza. Ilocne sroro HIéJ'IKaeM npaBoﬁ KHONKOM MBIIIHU U BI)IGI/IpaeM KOMaHy

CTIPUHATH ICKU3).

]

BolnaBnnsanne

3) CHOBa HaXMUTE Ha KHOIKY U IIEJIKHUTE 110 BEPXHEHN IIJIOCKOCTU 3CKHU3A.
3anmaiite BbicoTy 120 MMm. B OKHe HAacTpoWKM BBIIABIMBAHUS HAXXKMHUTE Ha BKIAJKY

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

_Boigagnusanme.

dopma | MoapoBHocTH

ANbTEpHATHEA

};Q ['\3‘:]‘ MNpocTeruee pelweH1e

¥ron KoHyca
(s O @

|

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

[IpoBenuTe OTPE30K MO JUAMETPY U IPUMHUTE FCKU3.
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i

fNOeKocTe 3 3aTeM MIENKHETE HAa IOCTPOEHHBIH HaMu

5) HaxxmuTe Ha maHenu KHOIKY
oTpe30oK. [locTaBbTe IIIOCKOCTh TaK, YTOOBI OHA ObljIa MEPIEHANKYIISIPHA OCHOBAHUIO.
6) Cozpaiite «2D »5cku3» Ha Hamed JOMOJHUTENbHOM 1IockocTH. Hapucyiite

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

Bri6epute KoMaH1y «IPUHATH SCKU3Y.

7) Tenepb W3 3TOM OKPY’XHOCTU HAM HYKHO IMOJYUYUTb HUJIAHAP. I[J'ISI 9TOI'O HAXXMMAaCM Ha

ol

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

KHOTIKY Al M v 3agante quay 90 M.

[TmockocTh HaM OOJIBIIIE HE TTOHAMOOUTHCS, MIOATOMY MOXKHO IMIETKHYTh MO HEW MpaBor
KHOIIKOM MBI B YOPaTh rajJoyKy Ha KOMaHJE «BUIUMOCTDY.
8) Cozmanum «2D 3cku3» Ha OJHOM M3 CTOPOH MWIIMHIpPA. [10TydnB IIEHTPAIBHYIO TOUKY,

MOJKHO «IIPUHSATH 3CKU3.



9) HaxxMuTe Ha KHOIKY Omepcwe W IIETKHUTE HA MOJYYEHHYIO TOYKY. B OKHE HacTpolike
3aganTe nuametp — 30 MM, OrpaHUYECHUE — HACKBO3b.

10) Co3znaiite «2D 3cKku3» Ha HIXKHEH IIOCKOCTH HAIIero 3cku3a. [1o1y4rB HEeHTpaIbHYIO
TOYKY, «IPUMHUTE 3CKU3». HaxkmMuTe Ha KHOMKY «OTBEPCTHE» M IWIEIKHETE IO TOYKE.
JuameTtp okpyxHOCTH — 30 MM, BbIcoTa — 100 MM.

11) Coznaiite TOUKY Ha HUKHEN TIIOCKOCTU ICKH3a.

3atem «mpumHTe 3CcKu3». Haxxkmure Ha KHOMKY ™™*°7* y MIENKHETE MO 3TOM TOUKe.

ITocTaBbTE TNIOCKOCTH MNCPICHANKYIIAPHO HIDKHEHN TJIOCKOCTH.

Cozpnaiite Ha Helt «2D sckuz». Co3maiiTe OKpY>XKHOCTh C IIEHTPOM Ha PACcCTOSTHUM 25 MM

OT HUYKHEH TIJIOCKOCTH U ¢ JuaMeTpom 40 mm.
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]

Bolnaenusanne

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

&)
=]

OKHC HaCTpOﬁKH BblAAaBJIMBAHHWA HAXKMHUTC HAa KHOIIKHA h M m ) [E]

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

12) Cozmanum deptéx mpu nomoinud komana «Menw — Co3matb — Yeptéx»._llepen
HaMHM OTKpPBUICS MyCTOW JIMCT. [l co3pmaHuss Ha HEM 4YEepTEXKEH, HY)KHO BO BKIAJKE
«Pa3MeIleHre U BHIBD HAXKATh HA KHOIKY
[losiBUIOCH OKHO, B KOTOPOM MbI MOXEM BbIOpaTh BuUAbl Hamiero sckusza. [locie
pa3MelleHus HECKOJbKMX BHJIOB MOXHO HACTPOUTh HUX BEPTUKAIBHOCTH U
TOPU30HTAJIBHOCTh OTHOCUTENBHO JPYyr Apyra. JUIst 3TOro Ha BKJIAJKE «pa3MELICHHE U
BUJIB» BBIOEPUTE MHCTPYMEHT «TOPU30HTAIBHO» WM «BEPTUKAIBHO» B 3aBUCUMOCTH OT

PpaCIOJIOKCHUS BallNX BUOB.

=t

[

aparpad
Ham ocTanoch co31aTh pa3pes, JUId STOr0 HAKMMAEeM Ha KHOIIKY

Y BBIOMpaeM BU/IL.
3aTem mpu MOMOIIK Kypcopa, BEIOMpaeM MECTO pa3pes3a U HAKUMAaeM Jiajee.
Ha Bkjagke «aHHOTAIMW» TPHUCYTCTBYET HMHCTPYMEHT JUISl BBICTABIICHUS pPa3MEPOB —

«pasMepbD». Haxxumaem Ha Hero u IMPOCTABJISICM HYKHBIC ITapaMCTPhI.
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