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Ilpumep Nel

1.1 Co3aanmne aeraan «sa» B KOMIIAC-3D

PaccMoTpuM Ball, B OCHOBE KOTOPOTO JIEKUT HHIMHAP. /151 mocTpoenus Bana B 3D
HEO0XO0IUMO:

-3anyctuts KOMITIAC 3D ®
Cosnanne 3DMonenu neranu

st co3nmaHusi HOBOM JIeTaidd BBINOJHUM KOMaHAy «gatin — coz0amvy WIA
HaXMEM KHONKyco30amb Ha TaAHENN «cmaHoapmuas».B  OKHE  «HOo6bli
OOKYMeHmM»yKaKeM THUIl CO37aBaeMOT0 JOKYMEHTa <«/[emanby W HAKMEM KHOIKY
OK.Ha sxpane nosiBUJI0Ch OKHO HOBOM Jetanu.Ha nanenu «suod» HaxMeM KHOTIKY
«cnucka» CrpaBa OT KHONKH «OpueHmayusi»yl yYKaKeM BapUaHT «U30Mempus
XYZLy.

Jlns BXoma B PEXHUM OIPEICICHUS CBOMCTB JETAIM HICIKHEM MPAaBOW KHOMNKOU
MBIIIIH B JIIOOOM ITyCTOM MECTE OKHA MOjeNu. V3 KOHTEKCTHOTO MEHIO BBIOJIHUM
KOMaHJy «cgoticmeéa moldenuy. lllenkHem B Tmone «obosHaueHue» W BBEIEM
o0o3Hauenue aeranu. llledxkHeM MBIIIBIO B TOJE «HAUMEHOBAHUe» W BBEIEM
HauMeHoBaHue Aetanu «Kopnycy. PackpoeM CIUCOK «ygem» W ONPENEIUM IBET
netand. OTKpBIB BKIAAKY «napamvempst MI[X» HazHauuM MaTepuall ACTaju.

Haxxmem KHOIIKY «cozoamb obOvexmy.Jlanee BbIOpaTh KOMAHIY «O0emanby fe=
KOTOpasi OTKpbIBaeT OKHO co3fanus 3Dperanu. B oTkpwIBIIEMCS OKHE, B JIepeBE
mozenu Beioupaem [IJIOCKOCTD ZX,u Ha)kuMaeM Ha Hee JICBOM KHOITKOM MBIIIIH,

BBIOMpAst KOMaHIy DCKU3 L}

Janee HEOOXOAMMO TOCTPOUTH ACKU3 AeTanu(Bana).Jljiss 3TOro HEOOXOAUMO

BBIOpATh KOMaH]1y HEMPEPHIBHBIN BBOJ ! Ha manenn reOMETpHsL.



VYka3biBaeM TMOJIOKEHHUE MEPBOM TOUKM B Hayaje KOOPAMHAT U BbIYEPUHUBAEM
ACKU3, MOKAa3aHHBIN HA pucyHke 1.1.
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Pucynox 1.1

Jlnst GoyiHH OBICTPOro MpOEKTUpoBaHUS B makere Kommac mpeaycMOTpeH BBOJ
O0OBEKTOB B MMapaMETPUUECKOM peKUME. | TaBHOE — HApHUCOBATH 3CKU3 C HYKHBIM
KOJIMYECTBOM CTYIEHEH NpUOIU3UTENLHO HEOOXOAUMBIX pa3MepoB. A 3aTeM, eciu
&

HY’)KHO HM3MEHUTh pa3Mepbl, BbBIOMpaeM KOMaHIy ABTOpaszMep , BBIIEISIEM
HY)KHO€ pAacCTOSTHME€ M BBOAMM HY)XHO€ HaM 3HA4Ye€HUA, U Iporpamma
aBTOMATUYECKU MEHSIET pa3Mep Ha HeoOXOAuMbId. i TOro, 4ToObl MOSBHUIIACH
BO3MOXKHOCTh PEAAKTHUPOBATh pa3Mep MpsSMO MPU MX PACCTAaHOBKE, 00s3aTEIbHO
HE00X0AMMO, YTOObI ObLI BKIIOYEH «IMAPAMETPUYECKUN pEXUM» Ha TIJIABHOU

MaHeJId UHCTPYMEHTOB (PUCYHOK 23).
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PucyHnok 1.2. BkitoueHne mapaMmeTpruiecKkoro pexuma
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Bax »To Teno BpallCHMUs, a 3HAYWUT, HAa OCKHU3C NOJIKHA IIPUCYTCTBOBATH OCh. I[JIS[
9TOr'o0 HY>XHO BBI6paTB OJIMH M3 OTPE3KOB, HAXKATh HAa HETO JIEBOM KHOIKOM MBIIIN



W BBIOpaTh HYXHBIM HaM CTHJIb, B JIAHHOM Ciy4ae oOceBOW (pucyHok 1.3).
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Pucynok 1.3 IlocTpoenue 3ckusa

Ha 9TOM 9CKHN3 TCJa 34aBCPIICH. 3aKpI>IBa€M 9CKH3 Ib .HepCXOI[I/IM
HCTIOCPCACTBCHHO K CO3JaHHIO TCJla BpaHleHI/ISI.I[Hﬂ 9TOro HYXHO Ha IIaHCIN

PCOAKTUPOBAHUA ICTAIIN E BBI6paTB KOMaHAYy «Konepayusl epauierusd» @‘

3atemM BBIOMpAaeM KOMaHIy «cgepouod» Ha TAHEIN PENAKTUPOBAHUS «onepayuu
spaweHua»(pucyHok 1.4).
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Pucynox 1.4 Bei6op napameTpoB «omepanus BpalieHus»

Crnenyroumm marom, BbIOUpaeM KOMaHAY «MOHKAS CMEHKA», W yCTaHaBJIMBAeM
¢uraxxok Ha BKJIAJKe, KaK Mmoka3aHo Ha pucyHke(1.5). B pesynbrate mosiBUTCS
peIBapUTelIbHOE H300paXkeHHe Baia (pUCyHOK 1.6)
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Pucynox 1.5 Ber6op mapameTpoB «orepariis BparieHus

Pucynox 1.5 IIpeaBaputenbHOe N300paykeHre TIEpPe/T BHITTOJTHEHHEM OTlepaIiuu
BpaIllCHUS

HaxxuMaeM KHOIKY «co30amb 06vekmy ™, pe3ylbTaT BBIIONHEHHON OMepaIuy
yKa3aH Ha pucyHke 1.6.



Pucynoxk 1.6 Pe3synprar onepaunu BpameHus

Ha manenu penaktupoBaHus BbIOMpaeM KOMaHIy «@acka», Kak IMOKa3aHO Ha
pucyske 1.7.

1 Comrts somed wrotew m wteman

Onzraue
® o
‘ Ttrgety Yot
LMTE
TULCTDPCtaternt s
Nupepracrs

PRk T\ TP | -
LN
|

B parmd sy
M mpasee rooes v e o
o S mempe
P martoes

Trmswmery teeTIgRIC TeRy .
' -
C My gt |

Ve g0

Pucynox 1.7 Bei0op koMaH bl «gacka

Bri6upaeM miockoCcTh Ha KOTOPOI HY’>KHO TIOCTPOUTH (hacKy, BBOAUM ee JIuHY 1,5

MM U HAKHUMACM IMOCTPOUTH -



" W Swee wigars =

1 ,
; =

i""' h S On e

Pucynok 1.8 [IpenBaputenbHOe H300pakeHUE Tepe;] BHITOJIHEHUEM POCKTHOM
MPOIIETYPHI «packar»

B pesynbpTaTe momydaercs n3o0OpakeHue, MokazaHnHoe Ha pucyHke 1.9.

Pucynok 1.9Pe3ynbTaT BBITIOTHEHUS IPOSKTHOM MPOLETYPHI «PDaAcKay

[TocTpouM Ha OJHOM W3 KOHIIOB Bajada30XBOCTOBOE coeauHeHue. It 3Toro
HEO0OXOJMMO yCeUb YacTh Bajia, BeIIeIeHHOTO Ha pucyHkel.10.



Pucynok 1.10 Ycekaemas yacte Bana

[ToBopaunBaem Bas TakuM 00pa3oM, UTOOBI CO3/1aTh ACKU3 HYKHOH IIOCKOCTH,
HaIlpuMep, Kak MoKa3aHo Ha pucyHke 1.11.

Pucynok1.11 Beibop miockocTu Bana

B penaxTope 3ckuza, HEOOXOAMMO MTOCTPOUTH ICKU3 O0BEKTA, KOTOPBIN MPEICTOUT
BbIpe3aTh. /[ Hayana mocTpouM BCIIOMOTaTeIbHbIE JIMHUM, KaK 3TO MOKA3aHO Ha
pucyHke 1.12
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Pucynoxk 1.12 ITocTpoenue BcrioMoraTenbHOM T€OMETPUH

Jlaniee CTPOMMACKU3 C TOMOIIbIO THUIIOBOM MPOEKTHOW MPOLEAYpPHl «0yea» H
«ompe30K», KaK 3TO MIOKa3aHo Ha pucyHke 1.13.

Pucynok 1.13 Iloctpoenune sckuza



Teneps mepexoarM HEMOCPEICTBEHHO K BBIPE3aHUIO BBIJABIMBACM, BBIOMpacM
KoMaHy «Onepayuu— Buipesamb— Bvloasnusanuem»pucyHok 1.14
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Pucynok 1.14 BeiOop onepanun «svioagiusanuer

BBoaum paccrostHue Ha KOTOpOe HaM HEOOXOIMMO BBIpE3aTh JI€Tajdb, B JTAHHOM

cinydae paccrostHue=15 mMM. M HaxxmumaeM moctpouTs . PesynpTar omepamuu
nmoka3aH Ha pucynkax 1.15-1.16.
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Pucynoxk 1.15 IlpeaBaputenbHoe nu3o0pakxeHrue onepayu BblIaBIMBaHUE
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Pucynok 1.16 Pe3ynbTat BRINOJHEHMS ONEpAIlM BbIaBIUBaHUE

BreiOupaeM KkomaHIy «onepayuu», 3aT€M «OONOJHUMENbHbIE JAeMEHmbl» U
HAQKUMAEM BKIIAJIKY «CKpY2/leHue», Kak MoKa3aHo Ha pucyHke 1.17.
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Pucynox 1.17 Beibop omnepariuu «ckpyaierue»

BriOupaeM HyXHble HaM TpaHM, BBOJUM paguyc CKpyrieHus2mm. Pesymibrar
orepaiuu npejacrasiieH Ha pucynke 1.18-1.19.



Pucynox 1.18 IIpenBapurensHblil pe3yabTaT BBIIOIHEHUS TPOLIETYPhI
«CKPYIJICHHE

Pucynok 1.19 Pe3ynbTar BBINOJHEHUS ONEPALIUU «CKPY2LEHUEY

Jlanee HEOOXOAMMO MOCTPOUTH OTBEPCTUE A IITHPTOBOro coequHeHus. [
ATOTO HYKHO TOCTPOUTH BCIOMOTATENIbHYIO IUIOCKOCTh. BBIOMpaem IIOCKOCTH
«KacamenvHas K 2paxuy B TOUKE, KaK MOKa3aHo Ha pucyHke 1.20.
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Pucynoxk 1.20 ITocTpoenue BcrioMoraTeibHON T€OMETPUU

[Tocne yero, BeIOMpaeM TOUKY Ha HY>KHOH TpaHH, HAKUMAEM KIIABHIITY «CO30amby,
Y B UTOTE TIOJIy4ae€M BCIIOMOTATENIbHYIO TIOCKOCTh (pUcyHOK 1.21)

Pucynok 1.21 ITocTpoenue BcnoMoraTeabHONM T€OMETPUN



[Toctporm 3CKM3 HAa CO3JaHHOW paHEE IUIOCKOCTU. BbIenseM IUIOCKOCTh U

BBIOMpAEM KOMaH]y SCKH3 e Co3aeM 3CKM3 KaK OKa3aHO Ha pucyHke 1.22.

Pucynok 1.22 IToctpoenue 3cku3za
BreiOupaeM KomaHIy «gbipe3amb — bloagIueaHuem», yKasblBas Ha CO3[JaHHOE

orBepctre. CrmocoO MOCTpoeHUS — «uepe3 ece» (pucyHok 1.23). Pesymbrar
oTiepalyy BhIJABINBAHUS TPEICTABICH Ha pucyHke 1.24.
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Pucynoxk 1.23 IlpenBapurenbHblil pe3yibTaT BBIIOIHEHUS IPOLELYPHI «8blpe3amb
8b10A6IUBAHUEM

Pucynok 1.24 Pe3ynbTat BBINOJHEHUS TIPOLIEAYPHI «8blpe3anb GblOAGIUBAHUEM)

Ilpumep No2

2.1 Co3nanme geraau «Bryiaka» B KOMIIAC-3D

Co3naeM 3CKu3 Ha TIOCKOCTH zx B YepTuM 3CKU3 BTYJIKHM, TaK Kak MOKa3aHO Ha
pucyske 2.1.
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Pucynok 2.1 Iloctpoenune sckusa

Ilocne mnocTpoeHuss »3cku3a BbIOMpaeM omepanuro«spaujeruey.  Pesynprat
olepaly MpeACcTaBieH Ha PUCYHKe 2.2.

PI/ICYHOK 2.2 PGBYJ'II)TaT BBITIOJIHCHUA OIICPpAllUN «BPALICHHUC)

HaxxumaeM Ha kaBuiy 3CKH3;§§, JUTSL TOTO 4TOOBI MOTY4YuTh oTBepcTHe. CTpouM
Ha 3CKHU3€ OKpyXHOCTh auameTpoM 20mMm. [locie yero BbIOMpaeM KOMaHIy
«Bblpe3ams 8b10A6IUSAHUEM» PUCYHOK 2.3



Pucynok 2.3 [IpenBaputenbHoe n300pakeHUE ONEPALUN «BBIPE3aTh
BBIJJaBJIMBAHUEM))

Heobxomumo moctpouts oTBepcTre it mTudTa. s 3TOro Hy)XKHO MOCTPOUTH
BCIIOMOTATEJIbHYIO IIOCKOCTh «KacaTelbHYI0 K I'paHH B Touke». Panee ObLIO
nokazaHo B mpumepe Bama(pucyHok 1.20-1.21).Ha mnoCTpoeHHO#H IUIOCKOCTH
HEOO0XO0MMO MMOCTPOUTD 3CKU3. BhisenseM m1ockocTh U BEIOUpaeM KOMaHly 3CKHU3

Ih . HepeXOILI/IM K IIOCTPOCHHUTIO 5CKU3a. COBI[aeM 9CKM3, KaK ITOKAa3aHO Ha PUCYHKC
2.4,

Pucynox 2.4 Iloctpoenue 3cknza

BroiOupaeM kKoMaHIy «swipezamb — @vioasauéaHuemy. Pe3ynpTaT MpPOEKTHOM
MPOLEIYPhI MOKA3aH HA PUCYHKE 2.5.



Pucynok 2.5 Pe3ynpTaT onepannn «BbIpe3aTh BbIIABINBAHUEM

[TocTpouM ckpyryieHUs: TpaHel paanycoM 2MM,KaK MOKa3aHO Ha pUCYHKE 2.6

Pucynox 2.6 [IpeaBaputenbHoe n300pakeHre OTIEPAIUN «CKPYTIICHUE)»



B pesynbTare uero, moiiyuaeM roTOBYIO J€Tallb - BTYJKA, IMPEICTaBICHHYIO Ha
pucyHke 2.7

Pucynok 2.7 Pe3ynbTaT BBIIIOJIHEHHBIX TOCTPOCHUHN JETATN «BTYJIKA

Ilpumep No3

3.1 Co3nanme geraau «murugpm» B KOMIIAC-3D

CTpOHM 5CKH3 +3 TOKa3aHHBIH Ha pUCYHKe 3.1

Pucynox 3.1



[locne mocTpoeHUst 3CKM3a BBIOMpAEM OIEpalHio «spaujenue».  PesyabTar
omnepalnuu MpeCcTaBlIeH Ha pUCYHKe 3.2.

Pucynok 3.2 Pe3ynbTaT BBINOJHEHUS OTIEPAIIUU «BPAIICHUE)»

Crpoum ¢acku mmHOM 0.5 MM, Kak 1OKa3aHO Ha pUCYHKe 3.3

Pucynox 3.3 Pe3ynbsTaTt BEITIOJIHEHHS oniepariuy «(ackay



Ilpumep Ned

Coznanune coopounoii exuauubl B 3D-KOMITAC.

Jl1st moctpoenust cCOOPOYHOM eIMHUIIBI HEOOXO0IUMO:

-3anyctuts KOMITAC 3D| @ 1

a
()

Jlanee BBIOpaTh KOMaHAY «cOopka» “9°Pka | goTOpask OTKPHIBACT OKHO CO3JIaHUs
COOpKH.

B otkpeiBHIEMCS OKHE, BBIOMPAEM KOMAaHIY «000a8umv KOMHOHEHN &2 , Kak
NOKa3aHo Ha pucyHke 4.1.

[TepBpIM HY)HO 100aBHTH BaJ, KOTOPHIN paHee MBI CO3JANH. JTO JeTaib Oa3oBasd,
10 OTHOUICHMIO K JIETATH «BTYJIKa» U «IITHUPT»
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Pucynox 4.1 Jlo6aBneHre KOMIIOHEHTOB (JieTasneit) B COOpKyY



BriOupaem npon3BosibHOE TIOJIOKEHHE, HAIPUMEP, KakK MOKa3aHO Ha PUCYHKE 4.2

Pucynok 4.2 Bast B IpoU3BOIBHOM I10JI0KEHUN

L
BriOupaem koMaHy «006agums KOMROHEHM » |@ U 100aBJIsieM BTYJIKY

Pucynok 4.3 Jlo6aBieHue AeTaiu «BTYJIKa» B COOPKY



Heobxomumo coegunuth 3T Qurypbl. Jas 3Toro BbIOMpaeM KOMaHIY

i CoocHOCTb

«c00CHOCTEY & U BBIJCIAEM OKPY)KHOCTH IO KOTOPBIM OyIeT

MPOXOJUTH CONIPUKOCHOBEHUE BaJla U BTYJIKH (PUCYHOK 4.4)

Pucynok 4.4 Pe3ynbTaT BBIIIOJIHEHUS OTIEPAIlUU «COOCHOCTHY

Heobxomumo  Temepp COENMHUTH 3TU  (QUTYPHI, HCIONB3yeM KOMAaHIY

|
«COBIANCHHey P | CoBnaneHue. Pe3ynbTat omepanyy Moka3ad Ha pucyHke 4.5

Pucynok 4.5 Pe3ynbraT BBINOJIHEHUS ONIEPALIMU «COBITAJICHUE)



BriOupass komanmy «odobasumo KomnOHeHm»'@;,zloéiaBnﬂeMB cOOpKy JneTanb

«uTA(T», TMOBTOPSIST KOMAHIBI «COOCHOCMb» W «CO8nadeHue» JJisl yCaAaHOBKHU
mTU@Ta B TOCAI0YHOE OTBEPCTHE.

B wurtore mnomydaeM CcOOpPOUYHYIO E€IWHHITY, COCTOSIIYIO €3 TpeX JCTaJeH,
MOKa3aHHYIO Ha PUCYHKE 4.6
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Pucynox 4.6 Bain B c6ope

Ilpumep Ne5

5.1 Co3nanue neraau «Omnopa Nel» B8 KOMITAC-3D



[TocTpoenne aeTasm HauymHAEM C CO37aHUS OCHOBaHMs. [locTpoeHHWe OCHOBaHUS
HAYMHAETCS C CO3J]aHUs €ro IUIocKoro sckuza. Kak mpaBuio, aisi mOCTPOSHUS
ACKHM3a OCHOBAHMS BBIOMPAIOT OJHY M3 CTAaHIAPTHBIX IUIOCKOCTEH MPOEKIUH.
BriOupaem 1mockocTe ZXW HaXUMaeM KHOMKY «ackuzy. I[LIOCKOCTh cralia
napasuiesibHa 3kpany.HaxMeM KHONKY «eeomempus» Ha MaHENHU MEPEeKIIOYCHUS,
HUKE OTKPOETCS OJHOWMEHHAsh WHCTPYMEHTAJbHAs maHelb. HaxkMmeMm KHOTKY
«npamoyzonbruxy. HadepTum HEOONBINONW MPSIMOYTONHHUK TaK, YTOOBI TOYKA
HaJayia KOOPJAWHAT 3CKU3a OKa3ajach BHYTPH MPSAMOYTOJIbHUKA. (15 mocTpoeHus
JOCTATOYHO yKa3aTh JBE TOYKH Ha JI000OM u3 jguaroHaidd (pucyHok 5.1).
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Pucynok 5.1. IToctpoeHue npsiMOyrojgbHUKa

Haxmem kHOmMKy «ompesok». llocTpouM [uMaroHallb MNPSMOYTOJIbHUKA C
MOMOILBIO  TPUBS3KU  «Oaudicauwias moukay. VI3MEHUM CTUIb JIMHUU C
«OCHOBHASIYHA «MOHKAAY. YKaXEM CEpelMHY JHaroHaldu C MOMOIIbI0 MPUBSI3KU

«cepeouna ompeskay (PUCYHOK 5.2).
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Pucynok 5.2. [loctpoeHue auaroHany npsMoOyrojbHUKa

HaxxMeM KHOTIKY «napamempusayusy Ha TaHETH MEPeKITFOUCHUS] U KHOMKY
«06BeOUHUmMb MouKuy. YKaKeM Havyano KOOPAWHAT 3CKH3a U TOUYKY Ha JUaroHaIn
IPSAMOYTOJIbHUKA. [[eHTp MpSIMOYrojbHUKA MEPEMECTHTCS B TOYKY Hadasa
KOOPJMHAT (PUCYHOK 5.3).
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Pucynox 5.3. BeipaBHUBaHUE MPSMOYTOJIbHUKA OTHOCUTEIBHO Hayajaa KOOpAUHAT



HaxxMeM KHOIIKY «agmopa3mep»Ha UHCTPYMEHTAIbHON MaHENIN «pazmepvly.
[TocTpouM BEpTUKAIBHBIM M TOPU3OHTAJIBHBIA pa3Mep U MPUCBOMM UM 3HAYCHHE

100MM (pucyHOK 5.4).
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Pucynok 5.4. IIpocTaHoBKa pa3MepoB C MOMOIIBIO TTapaMETPU3AIIUU

Ha nanenu ceomempus Ha)XxUMaeM KHOIIKY «ckpyeneHue». BBOOUM B OKHO
paauyc 10 MM u BbIOMpaeM CTOPOHBI, KOTOPblE HEOOXOUMO CKPYIIUTh (PUCYHOK

5.5).
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Pucynok 5.5. Ckpyraenue pedep



Haxumaem «onepayus evidasiueanusiyHa TAHENH «pPeOaKmuposauue
Odemanuy. Ha skpaHe mosgBUTCS (PaHTOM TPEXMEPHOTO 3JIEMEHTa — BPEMEHHOE
U300paXkeHHe, IOKAa3bIBAIOUIEE TEKYIIEE COCTOSIHME CO374aBaeMoOro OOBEKTa

(pucyHok 5.6).
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PI/ICYHOK 5.6. Onepanysi BbIIaBIUBAHUS

B mone «paccmosinue 1»BBoguMm uuciao 10mMM. Hakmmaem KHOMKY «co30amb
00vekm»(pUCYHOK 5.7).
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Pucynox 5.7. Pe3ynbpTar onepaiuu BoIJaBIUBAHUS

BriOupaem rpaib 1 HAKHUMaeM KHOIKY 9cku3.(pUCyHOK 5.8).
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Pucynoxk 5.8. Bb16op rpanu i mocTpOSHUS SCKU3a

Ha nanenu «eeomempuAiA»yHAKNMACM KHOIIKY KOKPYIHCHOCMbIU CTpOUM

OKPY’XHOCTb B HOCHTPC TpaHU JUAMCTPOM 80mMm. Haxunmaem KHOIIKY

«acku3»(pucyHok 5.9).
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Pucynok 5.9. ITocTpoeHue okpy>KHOCTU

Breibupaem «onepayus  6vioasnusanus»iias  OKpykHocTH. [IpuHHMaeM
«paccmosinue 1ypaBasiM 60MM. HacxkumaeM cozdams 06wexm (pucyHok 5.10).
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Pucynox 5.10. Onepanusi BbIIaBINBAaHUSIOKPYKHOCTH

HeobOxoaumo cienath 4 CKBO3HBIX OTBEPCTHS MO KpasM kopmyca. s 3Toro
BBIOMpAcM TIpaHb W HAXKHUMAEeM KHONKY «dcku3». C TIOMOIIbIO OIepaiuu
«napasienvhvie nPsMble »HaXO|UM IIEHTPbI CKBO3HBIX 0TBepcTHid. C KaXI0ro Kpast
orcrymnaem o 10 mm (pucynok 5.11).
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Pucynok 5.11. TTocTpoenune BcioMoraTeabHbIX MapalIeIbHBIX MPSIMBIX



Ctpoum OKpyx)HOCTH auameTpoM 10mm (prucyHok 5.12).
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Pucynox 5.12. TlocTpoeHne OKpy>KHOCTEH Majoro paanyca

C moMomIblo OMEpalNU «8blpe3ams GblOAGIUBAHUEM» (Yepe3 6ce) Ha TaHeNn
«pedakmuposanue 0emaiuyToCTPOUM CKBO3HBIC OTBepCTHS (pUCYHOK 5.13).

Ssr Zemaon Bon Oneonpe Cgome Qesn Como
D20 RS L L Minel Ry RQAR Ra7w00) 0O H BADH G & Y- OF 4
SR O 1] I DT T W TR - Y ]

Bocal 11§

T R R T Y Tk R P o R T |

A
4 15
;

B toonp ifant) .
) ~ | I (T scppees |
A Moo XY
M Mowoenan 26
& Nt 2¥
" O X

ARBFROLOPE 288 ri>seg
Q
£
i
g

¥
'
p——

3
| A,

iiewourte AR3D Ou3baih M o SR S0 E A bt (TS O ST & bl vt )

Pucynok 5.13. TlocTpoeHne cKBO3HBIX OTBEPCTHIA



BriOupaem rpaHh W HaXHMaeM KHONKY <«Ocku3». Ha maHenm
«2eoMempus»HaKUMaeM KHOIIKY «OKPYIHCHOCMbYWA CTPOUM OKPY>KHOCTH B LIEHTpE
rpaHu quameTpoM 60MMM(pUCYHOK 5.14).
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Pucynok 5.14. TlocTpoeHne OKpyKHOCTH

Breibupaem  «onepayus  gvidasnusanus»nns  okpyxHoctd. [IpuHEMaem
«paccmosinue 1»paBHbIM 35MM. HackumaeM «cozoams o6vexmy(pucyHok 5.15).
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Pucynok 5.15. BeigaBnuBaHue oKpyKHOCTH



JIJist moCTpoeHusl CeKyliero uuinHapa Beioupaem miockoctb XY. Ctpoum
OKPY>KHOCTh B YyKa3zaHHOM Mecte nuamerpom 40mMM. Haxumaem KHOTKY

acku3(pucyHok 5.16).
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Pucynox 5.16. [loctpoenne okpy>KHOCTH

Jlanee  BeIOMpaeM  «omepayus  eévloagiusanmusy. B mapamerpax
YCTaHABIIMBAEM «CPEOHAss NIOCKOCMbY, «paccmosanue 1» TPUHUMAEM pPaBHBIM
90mMm. HaxkumaeM «cozdamv o6wekm»(pucyHok 5.17).
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Pucynox 5.17. BeinaBnuBaHue oOKpy HOCTH



Heobxoaumo co3gath JBa CKBO3HBIX OTBEpCTHs. BblOupaem rpaHbp u

Ha)KAMaeM KHOIIKY «acku3»(pucyHok 5.18).
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Pucynok 5.18. Bri6op rpanu i1 mOCaeIyOMMX TOCTPOESHUI

Ha BbIOpaHHOI I'paHu CTpOUM OKPYKHOCTH quameTpoMm 30MM. Haxxumaem
KHOITIKY «3cKku3». BeiOupaeM omepanuro «gvipesams 8bl0asiusanuemy (uepes éce)

U HOKUMAeM «coz0amb 06bekm»(pucyHok 5.19).
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Pucynok 5.19. Pe3ynbTaT onepamuu BeIpe3aHus



BriOupaem TpaHb M HaXUMaeM KHOTKY «ICKU3Y. [enaem ckBO3HOE
orBepctre auamerpoMm 40mm. s 3TOro CTpoMM cHayajia OKPY>KHOCTh(PUCYHOK
5.20).
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Pucynox 5.20. Beibop rpanu ajis moCIeIyrONINX MOCTPOSHUN

JlenaeM ckBo3HOE oTBepcTHe AuameTpoM 40Mm. JlJist 3TOTO CTPOMM CHavana
OKpY)XHOCTh. Ha maHenm pemakTHpOBaHUE JETald BBHIOMpPAEM OIEpaIHIO
«gvlpezamv  evloasiusanuemy (uepe3 6ce). HaxkumaeMm KHONKY «co30amo
00vexkm»(pucyHok 5.21).
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Pucynok 5.21. Pe3ynbsTaT onepanuu BbIIaBINBaHUS



Jleranb rotoBa (pucyHok 5.22).
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Pucynok 5.22. Pe3ynbTaT mpoBEICHHBIX TOCTPOCHUN

Ilpumep Nob

6.1 Co3nanue geraam «Onopa Ne2y 8 KOMITAC-3D

[TocTponM npsiMOyronbHUK. sl 3TOro Ha «nawnenu c8oUCmME»BBOIUM Pa3Mephl U
Ha)KMMAEM paCIIOJIOKEHUE NMPSIMOYTOJIbHUKA «B LIEHTPE W IO BEPIIMHE», TOTAA
IPSIMOYTOJIBHUK OyJIeT HaXOIUThCS MO HeHTpy. s Toro, 4TtoObl MOSIBHIACH
BO3MOKHOCTh PEJAKTHUPOBATh pa3Mep MPSAMO MPH MX PAcCTaHOBKE, 00s3aTEIbHO
HEOOXO0MMO, YTOOBI OBIT BKIIOUEH «IMapaMETPUUYECKUN DPEKMM» Ha TIaBHOU

HaHeJIM HHCTPYMEHTOB (PUCYHOK 6.1).
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Pucynok 6.1. Bxirouenne napamMeTpuyecKkoro pexxuma

LRSS

[TocTporM 3CKM3, MOKa3aHHbIA Ha pUCYHKE 6.2, C TMOMOLIBIO KOMAaHIbI

«MPAMOYTOJIBHUK OT LICHTPa»
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Pucynok 6.2. [TocTpoeHue npsMoyroiabHUKa

Haxwmem KHOTIKY «asmopaszmep»Ha MHCTPYMEHTAIBHON TMAaHETH «Pa3MepbiyTIph
BKJIIOUEHHOM MapaMeTpU4ecKoM pexkume(pucyHok 6.1). IloctpouM BepTHUKAIbHBIN
pa3Mep U IPUCBOMM eMy 3HadeHue 60MM, a ropu3oHTabHOMY 120MM (pUCYHOK

Pucynok 6.3PaccranoBka pa3zmepoB

Ha nanenu ceomempus HaxXUMaeM KHOIIKY OKpYyocCcHOCMb. BBOAMM B OKHO
pamnyc 30 u CTpOMM OKPYXHOCTh TakK YTOOBI €€ IIEHTP HaXOIWJICS B CEpPEANHE
BEPTHKAIBHON CTOPOHBI MPSMOYTOJIbHHKA (PUCYHOK 6.4).



Pucynox 6.4 [TocTtpoeHue OKpy>KHOCTH

[ToBTOpsiemM Te X€ HACUCTBUSA U CTPOUM OKPY>KHOCTb C JPYroil CTOPOHBI
IPSIMOYTOJIBHUKA. DTy OMEPAldI0 BO3MOXXHO BBIMIOJTHUTH KONMUPOBAHUEM, JTHOO

3epKabHBIM OTOOpaKEHUEM(PHUCYHOK 6. 5)
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Pucynok 6.5Iloctpoenue BTOpoi OKPYKHOCTH

Heobxomumo  yOpaTe  JWIIHWE  JMHWAWA, U8 OTOTO  Ha  TAHENH
«pedaxkmuposanue»BEIONPAEM «yceub Kpusyroy W HaXUMaeM Ha JIMHUHU, KOTOpBIC
HE HYXXHBI JUTS JAJIbHEHIIETO MMOCTPOCHUS IeTalN (PUCYHOK 6.6).
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Pucynok 6.6. PegaktupoBanue 3cku3a

Haxumaem KHOTIKY «ackuzyerie pa3. HaxumaeM «omnepayus evioasnusanusiyHa
naHeNnu «pedaxmuposanue oemanuy. Ha skpaHe mosButcs paHTOM TPEXMEPHOTO
JJIEeMEHTa — BpPEMEHHOE HW300pakKeHHEe, TMOKA3bIBAIOIIEEe TEKYIee COCTOSHHE

co371aBaeMOro 00beKTa(PUCYHOK 6 7)
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PucyHnok 6.7BbI1aBiuBaHne 3CKU3a

B none «paccmosnue 1»BBoauM uucino 20mM. Hakumaem KHONKY «cozdamb
06vexm»(pUCyHOK 6.8).
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Pucynok 6.8. Pe3ynbTaT onepanuu BblAaBIUBaHUS

BriOupaeM rpaHb 1 HOKUMaeM KHOIKY «acku3» (PUCYHOK 6.9).
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Pucynok 6.9Bb160p rpaHu 7151 MOCTPOESHUS 3CKH3a

Ha nanmenu «eeomempusarHaKuMaeM KHOIIKY  «OKPYICHOCMbYA  CTPOUM
OKPYXKHOCTb B IeHTpe rpann auamerpoM 80mMm. Haxumaem KHOMNKY
«ackus»(pucyHok 6.10).
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Pucynoxk 6.10. IToctpoeHne OKkpy>KHOCTU Ha YKa3aHHOU rpaHu

Bribupaem «onepayus evidasiusanusa»aiis Haled OKpyxXHOCTH. [IpuHMMaeMm
«paccmosnue 1y paBubiM 60MM. HaxkumaeMm «cozoams 06wexkmy» (pucyHoK 6.11).
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Pucynok 6.11. BeigaBnuBanue oKpy>XHOCTH

HeobOxommumo co3math  ckBo3HOe otTBepcTHe. st 3TOro BBIOMpaeM TpaHb H
HOKUMAeM KHOMKY «3cku3y». CTpOMM OKPYXHOCTb C JTUAMETpPOM paBHbIM 40MM
(pucyHok 6.12).
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Pucynok 6.12. IToctpoenue okpyXxHOCTH

C mOMOIIBIO OTIEpAIH «8bIpe3amb 8blOAGIUEAHUEM ) (Uepe3 6ce) Ha TIaHENU
«pedakmuposanue demanu»JieiiaeM CKBO3HOE OTBEpCTHE (PUCYHOK 6.13).
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Pucynok 6.13Pe3ynbraT onepanuu BeIpe3aHus

Haxxumaem xkHOmKy scku3. Ha manenn «eeomempus»BbIOUpaEM «ompe30K»u
YepTUM BEPTUKAJIbHBIN O0Tpe30K, LHHOM S0MM (pucyHOK 36).



Jlanee Ha mMaHenW «2eomempus»BBIOMpPaEM KOMaHIy «dyea». BwiOupaem LeHTD,
BBOJUM paguyc 40 MM, CTPOUM OKpY>KHOCTb. Jlajmee BbIOMpaeM BEPXHIOIO TOUYKY
OTpe3Ka W OTMEYaeM Ha HEM TOYKyl, HWXKHSSI TOUKa OTpe3Ka-TOYKa2(PUCYHOK

6.14).
T e e T = ve—

Dol @ @ r o8 % o0 WO NGB QK uv o635 0G0 e® Y- o
UA" o'“.,‘ -Nmp-‘&b’.. - 'll“'

----- B R Yyl Ll fnlale FH o fdl o0 - - §

LR

Arv— ey LR
¥ fa -0

B e (Ten )

b L M e

Py ¢1 demnd

o
B Orepeine ‘

Ty ¢

[

IUREC

B dugriats vevunet i

| R
[ JTTSrrre———
Ty (01 Sonwnt

! Hupeiarn rmunet e

“wh '

[ty | ———

H
R 3 Loy

T 9 %ul%00 . APB sV ermo>eneng

Pucynok 6.14. Iloctpoenue nyru
Haxxumaem «ackuz». BpiOupaeM KOMaHAy «8ulpe3amb — 6blOAGIUBAHUEMY,
npuHuMaeM «paccmosHuel » 40mMm. Haxumaem «cozdamv o6vexkm» (PUCYHOK

6.15).
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Pucynok 6.15. Pe3ynbTar onepaiuu «BbIpe3aTh BbIAABIMBAHUEM))

Te xe AelcTBUSI MOBTOPSIEM MJIS MPOTHBOIIOJI0XHON CTOPOHBI OKPYKHOCTH C
TIOMOII[bIO0 KOMaH bl «3€pKajbHbI MacCUB»(PUCYHOK 6.17).
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Pucynox 6.17. Pe3ynbTat onepanuu «BbIpe3aTh BbIJABIUBAHUEM) C IPYTOU
CTOPOHBI JETATN

HCOGXOI[HMO CO31aTh ABA HECKBO3HLIX OTBepCTI/ISI. I[J'IS[ 3TOTO BBI6PIpaeM I‘paHB.
Ha>KI/IMaeM «OCKU3» u CTpOHM 0pr>I(HOCTI>, I[I/IaMeTp KOTOpOﬁ paBeH
30mm(pucyHOK 6.18).
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Pucynok 6.18. IloctpoeHune okpyXKHOCTH

Haxxumaem «ackuz». BpiOMpaeM onepamuio  «8vipe3amveblOasiueanuem», B
nose«paccmosanuel» BBoguM 10 MM U HaxuMaeM «co30amsb 06beKkm»(PUCYHOK

6.19)
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PucyHnok 6.19. Pe3ynbrar onepanuu «BbIpe3aTh BbIIABIUBAHUEM

Te e omnepanuu MOBTOpPSIEM JJIsi APYrod CTOpOHBI Aetanu.llpuuem BO3MOKHO
MOCTPOEHUE 3EPKATBHOIO MacCHUBa CKa3y JUIsl HECKOJbKHX orepauui. [[ns storo
IIpU YCTAaHOBKE KOMAaHJIbI 3€pPKAIbHBII MacCHB HEOOXOAMMO BBIICITUTH B «JIEPEBE
MOJIENIN» HEOOXOJUMBIE SCKHU3bI U OIEpaldu, KOTOphle HEOOXOJAUMO OTOOpPa3UTh

3€pKaJIbHO.

Jlanee cTpouM CKBO3HOE OTBepcTHE. BriOupaeM rpans (prucyHok 6.20).
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Pucynox 6.20. BeiOop rpanu asis NOCTPOEHUsI CKBO3HOTO OTBEPCTHUS



Haxxumaem sckuz. CTpoUM OKpPYKHOCTh qrameTpoM 20 MM (pucyHok 6.21).
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Pucynok 6.2 1T1ocTpoeHne OKpyKHOCTH

BriOupaeM onepanuio «gvipesams 6bl0asiueaHuemMy, B TaHEIU CBOMCTB BEIOMpaeM
BBIpE3aTh «uepe3 6cey (PUCyHOK 6.22).
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Pucynok 6.22 ®aHTOM onepaluu «BbIPE3aTh BbIJaBIMBAHUEM)

Haxxumaem «cozoame 06vexmy».(pucyHoOK 6.23).
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Pucynok 6.23. Pe3ynbTart onepanuu «BbIpe3aTh BbIJaBIMBAHUEM)

[TocTpoenne onopsl 3aKOHYEHO.

7.1 Co3nanue geraau «lllkus» B KOMIIAC-3D

IlocTpoeHne pneTanu HayMHAEeM C CO3JAaHUS €ro IUIOCKOro 3ckusza. Kak
MpaBuiIo, JJI MOCTPOCHUS ICKU3a OCHOBAHMS BHIOUPAIOT OJHY U3 CTaHJAPTHBIX
TJIOCKOCTEH Tpoekiuii. BeiOnpaeM miockocTs ZXuW HaKUMaeM KHOIKY «ICKU3Y.
[InockocTh cTana napaienbHa skpany. HaxkmeMm KHOTIKY «eeomempusy HA TIaHENH
NEPEeKITIOYEHUsI, HUKE  OTKpPOETCs OIHOMMEHHAass  HMHCTpyMEHTaJlbHas

nanenb. Hapucyem acku3 (pucyHok 7.1).
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Pucynok 7.1 IlocTtpoenune sckusa



C mnomolpl0 omepaluyd «BpAILEHHWE» PEAaKTUPYEeM Hally MOJielb, Ha IMaHelu
CBOMCTB BbIOMpaeM crnocod «cepouyy, HAKUMAEM «IIOCTPOCHHE AeTalln» U
HOJIy4aeM MOJICNb IIKKUBA (PUCYHOK 7.2).
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Pucynok 7.2 PesynLTaT OIlepalvu «BpaILEHUEY

HeoOxommmo co3matk OTBepCTHE IO IIMOHOYHBINA Ta3. J[js 3Toro BeIOMpaem
UHTEPECYIOIIYIO HAC MIOCKOCTh M HAYKMMaeM KOMaHy 3CKU3(PUCYHOK 7.3).
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Pucynox 7.3 BbiOop MI0cKoCTH JIJ1s1 HOCTPOEHUS ICKU3a

B gidagl /i Reaas3ei\ .




BbIOMpaeM TMaHeldb HWHCTPYMEHTOB «2eoMempusy, CO3JAaeM OKPYXKHOCTb IJis
OyayIero OTBepCTH W MPSIMOYTOJBHHK ISl IIMOHOYHOTO Ta3a (pUcyHOK 7.4).
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Pucynoxk 7.4 IloctpoeHue rcku3za

BxirouaeM nmapaMeTpudecKuil peskuM, Kak 3TO IMOKa3aHO Ha pUCYyHKe 1.2, 3axonum
B UHCTPYMEHTAJIbHYIO MMAHEIb«PA3MePbly U TPOCTABIISIEM X Ha YepTexe(PUCYHOK
7.5).
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Pucynok 7.5 PacctanoBka pa3MepoB B MApaMETPUUECKOM PEKUME

3axoAuM B MHCTPYMEHTAJIbHYIO MOJIENb «pedakmuposanuey, BbIOupaem J1eicTBHE
«yceub Kpugylo» W yIasieM JIMITHUE OTPE3KU U 00J1acTh (PUCYHOK 7.6).
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Pucynok 7.6. PegaktupoBaHue 3cku3a

Onepauneifl «BBIPC3aTb BbIIABIIMBAHUCM)) BbIIABIIMBACM JOCKH3 4YCPC3 BCHO
MMOBCPXHOCTD, ITOJIy4ass OTBCPCTUC C HIINIOHOYHBIM HaBOM(pI/ICYHOK 77)
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Pucynok 7.7. Pe3ynbpTar onepanun «BbIpe3aTh BbIJaBIMBAHUEM

Bpaias moaens, mpoBeneM cKkpyrieHuepedep paauycoM 2 MM U MOCTPOUM (acKu
pasmepoM 1 MMm. MoJienb IKWBa rOTOBA(PUCYHOK 7.8).
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Pucynok 7.8. Pe3ynbTaT onepanuu «BbIpe3aTh BbIIaBIUBAHUEM

[TocTpoenne HauMHaeM C MOCTPOEHHUS 3CKHM3a OCHOBAaHMS, BbIOUPASOAHY W3
CTaHJApTHBIX IJIOcKocTed. BpiOupaem mimockocth XYU HaXUMaeM KHOIIKY
«ckuzy. IlnockocTh cTana mapajulellbHa DJKpaHy, B IaHEIU«2eoMempusiy
BbIOEPAEMKHOIIKY «HEnpepuléHbili 6600 00BLEKMOE»HU BBINIOIHIEM BblYEPUHUBAHUE

npodusi(pucyHok 7.9)
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Pucynok 7.9. BeluepunBanue 3cknsa



Brimonasiem omeparuio BpamieHus, yOeKIasch, 4YTO BO BKJIAJKE YCTAHOBJICHA
MO3ULIUS «MOHKASL CIEeHKa» U HAXKUMAEM «co30amb 06vekmy pucyHok 7.10-7.11.
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Pucynok 7.10 IIpoBepka mapamMeTpoB BO BKJIAJKE «TOHKASI CTCHKA»
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PI/IC}’HOK 7.11. PGSYHBTaT BBIIIOJIHCHUS «OIICpali BpalllCHH»

Bribupas minockocts XYHE00XOIUMO TMOCTPOUTH JTOTIOJHUTEIBHBIE ICKU3BI IS
MIOCJICIYIOIIETO MX BBIIABIMBAHUS U3 JCTaIH (PUCYHOK 7.12)
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Pucynok 7.12 Be100op MI0CKOCTH U TOCTPOEHUE SCKU30B

[Tocne Toro, kak co3laiau 3CKU3bl OyIyIIMX BBIPE30B, BBHIOMPAEM KOMAaHIY
«Bvlpe3amsb  8blOAGIUGAHUEMY», 3alaéM B TapaMeTpax BBIOUPAEM «CPeOHIO
NJIOCKOCMbY W CTaBUM PACCTOSTHUE YyTh OOJIbIIIE, YeM Y OCHOBAaHHUS JI€TaIH, JTUOO
3TO  MOXXHO  BBINIOJIHUTH  OMNEpalmMeld  «4epe3  BCe»  BO  BKIAJKE
«rmapamMeTpbD(PUCYHOK 7. 13). PesynbpTaT onepanuu mpeIcTaBicH Ha pucyHke 7.14.
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Pucynok 7.13. BergaBnuBaHue 3CKU30B
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Pucynok 7.14 Pe3ynbTaT onepaiuu «BbIIaBIMBAHUE)

Co3aeMBCIIOMOTaTENbHYI0 TEOMETPUIO B BHUIE OKPYXKHOCTEH C OCEBBIMHU
JMHUSIMU JJ1s1 pUCOBaHUs dCKU3a oTBepcTHs 7.15.
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Pucynok 7.15 IlocTpoenue 3cku3a OTBEPCTUE

3amyckaeM KOMaHIy «8blpe3ams 6bl0asiueaHuem», BbIOMpPaeM B IapameTpax
«npsmoe HanpasneHue». BpiOUpaeM mapameTp «00 nogepxHocmu» W yKa3blBaeM
¢e, TIOBEPHYB IMPEJABAPUTEIHLHO MOCIL (PUCYHOK 7.16). Pe3ynbraT BBIOJHEHUS
onepalny yKa3aH Ha pucyHke 7.17.
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Pucynox 7.16 BeimaBnuBaHue oTBEpCTHS 10 YKa3aHHOM MOBEPXHOCTH
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Pucynok 7.17 BeijaBnvBaHue OTBEPCTHUS 10 YKa3aHHOW MOBEPXHOCTH

Jly1st TOTO, 4TOOBI MOCTPOUTD €€ TPU OTBEPCTHSI, BHIOMPAEM TaHEIbh «MACCUBBI»,
3aIyCKaeM KOMaHAy «MAacCUB MO KOHIEHTPUUYECKON CETKE» U yKa3bIBaeM B JIEPEBE
NOCTPOEHUI paHEECO3JaHHYI0  OINEpauui0 i1 OTBEPCTHSl  «BBIPE3aTh
BbIJIaBJIMBaHUEMY (PUCYHOK 7.18)
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Pucynox 7.18 Be16op o0bekTa 17151 TOCTPOCHHS MacCUBa

3areM BbIOMpaeM BHYTPEHHIOIO IUIOCKOCTh U B MapaMerpax 3aJlaeM KOJINMYECTBO
otBepctrif,mar 360 TpamyCoB W HaKHMAeM KHONKY «C030amb 00BeKm».
Pe3ynbTarhl npoaenaHHbIX ONEpaluy yKa3aHbl Ha pucyHke 7.18-7.19.
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Pucynok 7.18 Iloctpoenne maccuBa
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Pucynok 7.19 Pe3ynbTaT onepanuu «MacCuB IO KOHLICHTPUYECKOM CETKE»

s co3manusi pebep KECTKOCTH, CO3MaauM 3CKH3 TUIOCKOCTH XY, Kak 3TO
nmokazaHo Ha pucyHke 7.20. HeoOxogmmo oOpaTuTh BHHMaHHE, 4YTO TMpHU
TIOCTPOCHUY ICKU3a, JIMHUS JJOJDKHA MTEPECeUbCs C TPAHIMU JISTaIIH.
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Pucynok 7.20 [locTpoeHue sckusa

3amyckaeM KOMaHAY «pedpo JcecmKocmuy, 3aJjaeM «moawuny» cTeHku 10 MM u
3amaeM «npsimoe Hanpasienue». Haxxumaem co3natk 00bekT (prucyHoK 7.21)
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Pucynoxk 7.21 Iloctpoenue pedpa xKecTKocTu

JUis  moclenyromero MOCTPOGHUsS — 3CKM3a Iockoctd XY, 3adaeM  BHI:
«HEBUIMMBIEC TUHUN» TOHKUE. 3aTeM Ha MaHEeIH «T€OMETPHsD) 3allyCKaeM KOMaHTy
«BCTIOMOTaTeIbHAs BEPTHKAJbHAs MpsMas» W CTaBUM B TOYKE, Ka3aHHON Ha
pucyHke 7.22. BeraepunBaeM 3CKn3, TOKa3aHHBIN Ha pUCYHKe 7.23.
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Pucynok 7.22 IlocTpoeHue BCnoMoraTeabHON T€OMETPUN
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Pucynox 7.23 IToctpoenue 3ckusa

3amyckaeM ~ KOMaHAYy  «onepayus  8vloasiuéanuem».  BpilOupaem  Tum
HaNpaBJICHUK00a HanpaeieHus» W «I0 TMOBEPXHOCTH» IMHApa. Haxumaem
co3laTh 00BEKT (PHUCYHOK 7.24)
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Pucynok 7.24 Pe3ynbraT onepanuu «BblIABINBAHHUE



3epkasibHO OTOOpakaeM pedpo M DIIEMEHT, KOTOPBIM CO3JaId B MPEABIAYIIEH
orepanuu. 3almycKaeM «3epKalbHblil MAccug», BBHIOMpaeM OOBEKTHl M3 CITHCKA
JiepeBa MOJIETU, M YyKa3blBaeM IUIOCKOCTh ZY, Ha KOTOpPYI0 OylieM 3epKaibHO
oroOpaxath. Haxkumaem «cozdams 06wexm» (pucyHok 7.25).
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Pucynox 7.25 Pe3ynbTaT onepanuu «3epKajibHbIii MACCUBY

8.1 Co3nanue neramm «Kponmreiitn» B KOMITAC-3D

[TocTpoeHre naHHOM JeTany HAa4YMHAEM C CO3/IAaHMS MEPEIHEW YacTH: U1 3TOrOo
HY’KHO HayaTh C CO3J@aHUs €ro IJIoCKoro 3cku3a. Kak mpaBuiio, A MOCTPOEHUs
ACKM3a OCHOBaHHS, BBIOMPAIOT OJHY W3 CTaHAAPTHBIX TIOCKOCTEH MPOEKIIHA.
Breibupaem mockocth XYW HakMMaeM KHOMKY 9cku3. IlmockocTh crama
napajuienbHa 3KpaHy, TEIepb MOYKHO YEPTUTh caMy IEepeHIO yacTb.HaxmeMm
KHOIIKY 2eomempusi Ha TIaHEJIW TEPEKIIOUEHUs, HUKE OTKPOETCS OJHOMMEHHAs
MHCTPYMEHTAJIbHAS MAHEIb, a TENEPh HAXKMEM KHOIIKY npsamoyzoabHuk. Haueptum
HEOOJIBIION MPAMOYTOJbHUK TaK, YTOOBl TOYKA Hayaja KOOPAMHAT H3CKHU3a
OKa3ajgach BHYTPH MPSMOYTOJbHHUKA (PUCYHOK 8.1)
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Pucynoxk 8.11Toctpoenue sckuza

HaxxmMeM KHONIKY «ompe30K», IOCTPOUM JUaroHAIIb MPSMOYTOJIBHUKA, C IOMOLIBIO
OPUBSI3KU  «Oaudcatiuias moukay. OOs3aTeIbHO W3MEHMM CTWJIb JIMHUM C
«OCHOBHasiYHA «MOHKAA». YKaXKEM CEpeAVHY IHarOHaId C MOMOUIbIO IPUBI3KU

«cepeouna ompesrkay (puCyHOK 8.2)
snumum*mmmmmm "

Pucynok 8.2[Toctpoenne BcnoMoraresibHOW reOMETpUr

Haxxmem KHOTKY «napamempu3zayusy Ha TaHEIW TEPEKIIOUEHUS U KHOMKY
«0OveOuHUmsb mouxuy. YKaxeMm Hadajao KOOPIWHAT ICKU3a U TOYKY Ha JUaroHaIu
NpSIMOYTOJIbHUKA. LIeHTp mNpsAMOyTOoJbHMKA TEPEMECTHTCS B TOYKY Hadala
KOoopauHAT (pUCyHOK 8.3)
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Pucynok 8.3 [locTpoeHue BCnoMoraTeabHOM TEOMETPUHI

[TocTpouM MNpPSAMOYTOJIBHUK C IPOU3BOJBHBIMH pa3Mepamu, Uil 3TOro
HAaXMEM KHOIIKY «aemopasmep» Ha WHCTPYMEHTAIIBHOM IAHEIIN «PA3Mepbly.
[ToctpouM BepTUKAIBbHBIA pa3Mep U NPUCBOMM €My 3HadeHue S0MM, a
ropu3oHTaILHOMY 40MM.

Ha manenu «eeomempusyHa)KUMaeM KHOIIKY «OKpyJcHocmbvy. BBomum B
okHO panuyc 20 mm. JIumrHue 3MeMEHTH 00pe3aeM ¢ MOMOIIBI0 KOMaHbI «yceudb

Kpueyio» Ha MaHesu «pe()akmupoeanue» pncyHOK 8.4.

Pucynoxk 8.4 Iloctpoenue scknsa




[ToBTOpHUM mpOJEIIaHHBIE ONEPAINH, TOJBKO IMUPUHY MPSIMOYTOJBHUKA BO3BMEM
paBHoii 60 mm, a paguyc okpyxHocTH paBHbIM 30 mm. Komanmoit «yceus kpugyion
yaJuM JIMITHAE TOCTPOCHUS (PUCYHOK 8.5)
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Pucynoxk 8.5 IlocTpoeHue sckusa

Hapucyem mnpsmoyronpHuk BbicoTOM 50Mmu mmpuHoi 100 mm. I[loBTOpuM
Olepaldy C HAaXOXJACHUEM CEpeluHbl JMArOHAIM W COEJUHEHHUEM TOYEK C

TTOMOIIBIO TIPUBSI30K «OIUNCAUULAS MOUKA» T «CepeOUuHa» PUCYHOK 8.6.
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Pucynok 8.6 IloctpoeHune sckusa

UtoOBbl HapHCOBaTh BBHICTYIBI JETATd MPOBEJAEM BCIOMOTAaTENIbHBIE TPSIMbIC Ha
pacctossaun 5 u 20 OT HIDKHETO OCHOBaHUSI TPSAMOYroibHUKA. s 3TOro
UCIIOJIb3yEeM KOMaHZly «cnomozamenbHas npAMAasi» Ha naHeIu



«eeomempusy.3aTeM MPOPUCYEM KOMAHJION «Ompe30K» HYKHbIE HaM SJIEMEHTbI
(HaM TIOMOTYT TPUBSI3KU «nepeceyeHuey W «Oaudicavwias moukay). JluiiHue
MOCTPOEHUS yIAJIUM KOMaHJI0N «yceyub Kpueyro»pncyHOK 8.7.
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Pucynok 8.7 IlocTtpoenune sckusa

Komannoit ckpyenenuena maHenu «eeomempusy» 3amaeM paanyc ckpyrienus 5-10
MM. Pe3ynbpTaT omepariuy mpeacTaBieH Ha pUCyHKe 8.8
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Pucynoxk 8.8 [loctpoenue sckuza

BribepeM«onepayuro evioasnusanusyHa maHenu «pedaxmuposanue demanuy. Ha
9KpaHe TOSBUTCS (PAHTOM TPEXMEPHOIO JIEMEHTa — BPEMEHHOE HM300pakeHue,
MIOKa3bIBAIOIIEE TEKYIIEE COCTOSHHIE CO3/1aBaeMoro oobekTa (prucyHok 8.9 )



Pucynoxk 8.8 BriaBnuBanue 3cku3a

B mnone «paccmosnue I»BBomum umcio 120mm. BriGupaem «obpamuoe
Hanpasienuey. HaxuMaeM KHOIIKY «c030amb 00beKmPUCYHOK 8.9.

A

Pucynok 8.9Pe3ynbTaT onepanuu BbIAaBIMBAHUS

[ToBopaunBas Mojenb, BEIOUpaeM IITOCKOCTh MTOKa3aHHY0 Ha pucyHke 8.10
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Pucynox 8.10Be160p mtockoctr

[TocTpoum Ha BEIOpaHHOM MJIOCKOCTH 3CKU3 KBajapara ¢ pazmepamu 20 MM B
BoeicoTy U 20 MM B jumMHY. BbeigaBuM kBagpar Ha BeicoTy 30 MM. Pesymerar

orepaiuy rnokasat Ha pucyHnke 8.11.
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Pucynok 8.11Pe3ynprar onepanyu «Bbl1aBIMBAHAE)

Brei6upaem acku3 kBajgpaTa. Prucyem Ha HEM OKpPYKHOCTH paauycom 10 MM u
UCTIONIb3YyeM KOMaHJIy «8blpe3amb blOAIUGaHUeM» C TIAPAMETPOM «yepe3 8Cey.
Pesynbrar onepanuu mokasaH Ha pucyHke 8.12.
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PucyHnok 8.12 Pe3ynbTaT onepanuu «BbIpe3aTh BbIIABINBAHUEM

OTo0pa3uM CHMMETPUYHO BBITSIHYTBIA 3CKU3 KBaJpaTa ¢ OTBEPCTHEM C IMOMOIIBIO
KOMaH bl «3epKabHbllL Maccusm, yKa3aB paHee MPOJICIaHHBIC
OTIEPAIMUBBITITUBAHUAB «JIEPEBE MOJCIIN» PUCYHOK 8.13.
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Pucynoxk 8.13 Pe3ynprar onepanuu «3epKajbHbIA MACCUBY»

C 1oMoOmIbIO  KOMaHAbl  «CMeWeHHAs  NAOCKOCmb», Ha  IaHeIu
«BcnomozamenvHas 2eomempusiy CO3aJUM IUIOCKOCTh Ha BEpUIMHE JIETAJIU.
JlaHHas TUIOCKOCTH OyJeT mapayijieibHa INIOCKOCTH ZX, HUIPOMAET IO HIDKHEH



rpaHd  KpPHBOW. Tenepp  HaxuMaemM  3CKu3, pucyemM  3CKu3 ¢
OKpYXHOCThrOguaMeTpoM 40MMHM TPOU3BOAUM  «ONepayuro  8blOAGIUBAHULY.
PesynpTar oneparnu nokasaH Ha pucyHke 8.14.
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Pucynoxk 8.14 Pe3ynbTat onepanuu «BblJIaBIMBAHUE)

BriOupaem BepXxHIOIO TMOBEPXHOCTh IMWJIWHAPA, HAKUMAEM ICKU3, U PHUCYEM
OKPYXHOCTb ouamempom 20 mm, KOTOPYIO HY’KHO BbIPE3aTh C IIOMOIBIO KOMaH/Ibl

«6blpe3amb 8b10ABIUBAHUECM Y C napamMCeTpoOM BbLIABIIMBAHUA «uepe3 6Ce»PUCYHOK
8.15.
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Pucynok 8.14 Pe3ynbrar onepainuu «BbIpe3aTh BbIJABIUBAHUEM



