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3ansatue 1
Cosznanue neraau «san» B KOMIIAC-3D

Hear paGoTbl — nOpHOOPECTHM HABBIKM W TNPUEMBl HPOECKTUPOBAHUS C
rpaduyeckumu gfokymentamu B cpeae KOMITAC-3D .

Oo6opynoBanmne: IIK ¢ yctanoBjaeHHbIM nakeToM « Kommacy.

ITopsiiok BeINOTHEHUsI padOThI:

l.Ha mnpuBeneHHbIX NpHUMeEpax H3Y4YUTh JCHCTBUE KOMAHJI U IIOCTPOCHHUE
yeprexka cucteMbl Kommac.

2. IlonyunTs y mpenojaBaressi WHAUBUIAYAJIBHBIE 3aJaHUS IS BBIIOJHEHUS
IPAaKTUYECKON YacTu pabOThI.

3. Co3maTh TPEXMEPHYIO MOJENb COIIACHO NOJIYYEHHOMY 3aJJaHUIO.

4. Co3naTh AOMOJIHUTENBHBIE JETald HEOOXOIWMBbIE Al COOPKH, COTJIACHO
3a/IaHUIO TIPETIOaBaTeNsl.

5. [IpoIeMOHCTPpHUPOBATh PE3YNBTAT PAOOTHI NPEMOJABATEIIO.

6. [lonyunts pacnieyaTky pe3yabTaTOB BBINOIHEHUS PaOOTHI.

7. OpopMuUTh OTUET 1O JIaOOpaTOPHOU padoTe.

Conep:xxanue oryera:

1.Ilens paboTHI.

2.21eKTpOHHAsI BEPCHSI PE3YIbTATOB OCTPOCHUS

3. BeIBOBI.

KoHTposbHbIE BONIPOCHI:

1. Ha3nauenne BcnomoraTenbHbIX JInHUNA B Kommnac.

2. ITapametpsl komang B Kommnac.

3. AIropuTM NOCTpOEeHUs AeTaiu B makere Komnac.

4. OcHoBHble KOMaHIbl 3d MozenupoBanus focTynHble B Kommac.

5. OcHOBHBIE cONpsKEHUS JOCTyNHbIE B Kommac.

6. Anroputm co3nanus neranu B Kommac.

IHPUMEP:

HocaexoBarenabHOCTh co3aanus Aetanau «san B KOMITIAC-3D

PaccmoTtpum Bai, mpencraBieHHbii Ha puc. 1. lnsg moctpoenus Bana B 3D
HEOOXO0MMO BBITIOJHUTH CIEAYIOLIUE 1eHCTBUS:

3anyctuts KOMITAC 3D | ® , co3nmanme 3D Moaenu aeTanu.
Jlns co3maHusi HOBOM JI€Tajly BBIMOJHUM KOMaHIy «@aill — co30amvy WIHA
BE

HaXXMEM KHOMIKY «C030amby Ha TAHENU «cmaHoapmuasy. B okHe «Ho6wvll
OOKyMeHm» YKaKeM THIl CO3J]aBaeMOro JOKYMEHTa «/lemanby M HaKMEM KHOIIKY
OK (puc. 2).

Ha skpane nosBuiioch OKHO HOBOM Jetanu. Ha maHenu «ud» HaxkxmMeM KHOIIKY
«cnuckay CIpaBa OT KHOIIKH «OpueHmayusa» N yKaKeM BapuaHT «uzomempus XY Z1L».

Jla BXOo1a B peKUM ONPENECIICHUs CBOWCTB JAETANIMN IIECJIKHEM MPAaBOU KHOIIKOM
MBIIITK B JIIOOOM MYCTOM MECT€ OKHa Mojesd. M3 KOHTEKCTHOTO MEHIO BBITIOJHUM
KOMaHAy «ceoticmea mooenuy (puc. 3)



Puc.1. Jletans «Ban»
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Puc. 2. OxHo BpIOOpa THUIIA JOKYMEHTA
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Puc. 3. OKHO CBOMCTB MOJI€]IN

[llenxkHeM B mosie «obo3HaueHue» W BBeAeM oOo3HaueHue aetanu. lllenknem
MBIIIBIO B MOJE «HaAUMeHO8aHue» W BBEIEM HaWMEHOBaHME neranu «Kopnycy.
Packpoem crucok «yeem» 1 onpenenum LBeT aetanu (puc. 4).

Jlns ompeneneHuss marepuaina, W3 KOTOPOTO HM3rOTOBJIEHA JE€Tajlb, OTKPOWTE
BKJAJIKy «napamemput MI[X».

Ha nanenu HanMmeHoBaHue MaTepuaia HaXXMUTE KHOIKY BwulOpams u3z cnucka

Mamepuanos & (puc. 5).
B okue «/Inomnocms mamepuanosy ykaxure crmiaB JIC59-1. [{ng Beixoga u3
peXrMa OMpeNIeNICHUs] CBOWCTB JETald C COXPAHEHHEM JAHHBIX HAXXMUTE KHOIKY

-
«Cozoamo 06vexkmy — Haxwmure kHOTIKY « Coxpanumuy =N



B JlepeBe monenu packpoiite "eemes” Hauano koopauHAT IIETYKOM HA 3HAUKE

clieBa OT Ha3BaHUS BETBU, M yKaxute «lliockocms XY» ((ppoHTampHas
10cKocTh). [TnukrorpaMmMa miockocTy OyeT BbIAEICHA IIBETOM.
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Puc. 4. OkHo BeIOOpa 11BETA JI€TANN
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Puc. 5. OxHo BpIOOpa MaTepuana

L3
Jlanee BBIOpaTh KOMAHIY «Oemaiby H573"=  koTOopas OTKPHIBAET OKHO CO3IaHUs
3D neranu. B oTkpeiBIIeMcs OkHE, B aepeBe Mojaenu Beidupaem [IJIOCKOCTD ZX,
Y HAO)XMMaEeM Ha Hee JIEBOW KHOIKOM MBIIIH, BRIOUpasi KOMaHIy « ICKuU3» L]

Jlanee HEOOXOAUMO TMOCTPOUTH ACKU3 JeTayiu (Bana). st 3Toro HeoOXOAMMO

o o]
BBI6paTB KOMAaHAY «HenpepvleHblU 6600 ﬁ-; Ha IIAHCIIN «zceomempus» |—ﬁ‘| .

VYka3pIBaeM IOJIOKEHHE TIEPBOM TOUKH B Hayajle KOOPAWMHAT M BBIUYESPUMBACM JCKHU3,
MOKa3aHHBINA Ha pUC. 6.
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Puc. 6.

Jlis Gonee OBICTPOTO MPOEKTUPOBaHUs B makere Kommac mpemycMoTpeH BBOJ
00BEKTOB B MapaMeTPUUYECKOM peKuMMe. | TaBHOE — HapUCOBAaTh 3CKU3 C HYKHBIM
KOJIMYECTBOM CTyIEHEH NpHUOIU3UTEIbHO HEOOXOIMMBIX pa3MepoB. A 3aTeM, eciiu
HY’)KHO HU3MEHUTh DPa3Mepbl, BbIOMpaeM KOMaHIy «Asmopasmepy |""{‘|, BBIJICIISIEM
HY>KHO€ PacCTOSIHUE M BBOJUM HYKHOE HaM 3HAa4€HUE, U MporpaMmma aBTOMaTUYECKU
MEHSET pa3Mep Ha HeoOXoAauMmblid. [l Toro, 4TtoObl MOSBHJIACH BO3MOXHOCTH
pEeAaKTUpPOBaTh pa3Mep NpsIMO MpPU HX PACCTAHOBKE, 0053aTe€IbHO HEOOXOAUMO,
yTOOBl OBUI BKIIOUEH «naApamMempudeckutl peocum» Ha TJIABHOM IaHeNu

UHCTPYMEHTOB (pHuc. 7).
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Puc. 7. BkinroueHne napameTpu4ecKkoro pexnma

wall [P0

Bai - 510 Teno BpaieHus, a 3HaYUT, HA ICKU3E JOJKHA MPUCYTCTBOBATH OCh.
JIJist 3TOTO HYXHO BBIOpaTh OJMH M3 OTPE3KOB, HA)XKaTh HA HETO JIEBOW KHOMKOMN
MBIIIA U BBIOPATh HYKHBIM HaM CTWJIb, B JAaHHOM ciydae oceBoil (puc. 8). Ha stom

9CKHU3 TCJIa 3aBCPIICH. 3aKpI>IBaeM «9CKU3 I1-:)). HCPGXOI[I/IM HCIIOCPCACTBCHHO K
CO3JaHHIO TCJia BpPalICHUA. I[J'ISI 9TOIr0 HYXHO Ha IIaHCIH «pedakmupoeaﬁuﬂ

oemanuy [ BBIOpATh KOMAHIYy «Oonepayus 8paujeHusy —.

3arem BBIOMpaeM KOMaHAY «cgepoudy» Ha MaHeTu PEeIaKTUPOBAHUS «onepayuu
spauwienusy (puc. 9).

Crnenyrommm maromM, BEIOMpaeM KOMAHAY «MOHKASL CMEHKA», U YCTaHABIINBAEM
dbnaxok Ha BKIAJKe, Kak TokazaHo Ha puc. 10. B pesymprare mnosBUTCA
npeaBapuTesibHOE n300pakeHue Bana (puc. 11).
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Puc. 8. [locTpoeHue scku3a
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Puc. 10. Beibop mapameTpoB «onepayus epawjeHus»



Puc. 11. IlpenBapurensHoe wu300pa)k€HUE TMepe]l BBHIMOJHEHUEM OIepaluu
BpalllCHUS

-l )
Haxumaem KHOIKY «co3damb 06vekmy , PEe3yJbTaT BBINOJHEHHOU
omepaluy yKas3aH Ha puc. 12.

Puc. 12. Pe3ynbTatr onepanuu BpaiieHus

Ha manenu pemakTupoBaHHs BBIOMpaeM KOMaHIY «gacka», Kak MOKa3aHO Ha
puc. 13.
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Puc. 13. BriGop xomaHab! «gacka»
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Puc. 14. IIpeaBaputenbHOe N300paKeHNE TIePE] BBIMTOTHEHUEM IPOSKTHON

MPOLETYPhI «packay

Bri6upaeM mi0ckocTh, Ha KOTOPOW HY>KHO ITOCTPOUTH (PacKy, BBOJUM €€ JJINHY

-
1.5 MM 1 HaXXUMaeM «nocmpoumuvy ~ (puc. 14).

B pe3ynbraTe noiydaercs n3oOpaxeHue, moka3aHHOe Ha puc. 15.
I|

Puc.15. Pe3ynbTar BBITIOJIHEHUS IPOEKTHOMN MPOLEYPHI «ackay

HOCTpOI/IM Ha OJHOM H3 KOHIOOB BaJja (1)2130XBOCTOBO€ COCIHUHCHUC. I[J'ISI 9TOro
HGO6XOI[I/IMO CCYb 4aCTb BaJja, BBIACICHHOI'O HAa

Puc. 16. Ycekaemas yacte Bajia

[ToBopaunBaem Basl TakuM 00pa3oM, YTOOBI CO3/1aTh ICKU3 HYKHOM IMIIOCKOCTH,
HaInpuMep, Kak IoKa3aHo Ha puc. 17.



Puc. 17. BeiGop miiockocTH Bana
B penaktope 3cku3a, HEOOXOAWMO TOCTPOUTH JCKU3 OOBEKTa, KOTOPBIH
IPEJCTOUT BbIpe3aTh. {1 Hayala MOCTPOMM BCIIOMOTaTelbHbIE JMHHUU, KaK 3TO
MOKa3aHo Ha puc. 18.
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Puc. 18. ITocTpoeHue BcrioMoraTeibHOM reoMeTpun
Jlanee cCTpoMM 3CKHU3 C TOMOIIBIO TUIOBOM MPOEKTHON MPOLIEAYPHl «0yea» |

«ompe30K», KaK 3TO TIOKa3aHo Ha puc. 19.

Puc. 19. IlocTtpoenue scknsa
Teneps mepexoanM HEMOCPEICTBEHHO K BHIPE3aHUIO BBIJABIMBAEM, BHIOMpaEM
KoMaHay «Onepayuu— Buipezame— Bvioasnusanuem» (puc. 20).

10
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Puc. 20. Boibop onepannu «8v10asnusanuey

BBoaum paccrosiHue, Ha KOTOPOe HaM HEOOXOUMO BEIPE3aTh JAeTallb, B JAHHOM

-+
ciaydae paccrossHue 15 mm. U Haxumaem «nocmpoumbsy ~ . Pesynprar onepaunuu
IIOKa3aH Ha puc. 21-22.
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Puc.21. [IpeasaputenbHOe N300paKEHUE OTIEPAINH BBIIaBIIMBAHHEC
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Puc. 22. PCBYJ'IBTaT BBITIOJIHCHUA OIICpall BBIJIABJIMBAHUC
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BBI6I/IpaCM KOMaHAy «onepayuuy, 3aTEM «OONONHUMETIbHbIE DJIEMEeHmMbL U

HaXKHMAeM BKIa/IKY «CKpyenenuey, KaK NoKasaHo Ha pI/IC 23.
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Puc. 23. Bri6op 6nepau1m «CKpY2neHuey

Bribupaem HyXHBIE HAM TpaHU, BBOJUM paguyc CKpyrieHus 2 MM. Pesyrbrar
oriepaluy MpeAcTaBiieH Ha puc. 24-25.

Puc. 24. IIpeaBapuTenbHbBIN pe3yJIbTaT BBITOJIHEHUS IPOLEAYPBI «CKPYTIIEHUEY

Puc. 25. Pe3ynbTar BHIIOJHEHUS ONEPALIUU «CKPY2TIeHUEY

12



Janee He0OXOIUMO MOCTPOUTH OTBEPCTUE AJiA MITU(PTOBOrO coearHeHus. s
ATOr0 HYXKHO TIOCTPOUTH BCIOMOTATEIbHYIO IUIOCKOCTh. BbiOHMpaeM MJIOCKOCTb
«KacamenvHas K 2panuy B TOUKE, Kak MOKa3aHo Ha puc. 26.
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Puc. 26. ITocTpoeHne BCIIOMOTaTeIbHON T€OMETPUN
[Tocne dyero, BbIOMpaeM TOYKY Ha HYXXHOM TpaHH, HAXKUMAEM KJIaBHUIILY
«co30amuy, U B UTOTE TIOJy4aeM BCIIOMOTATEIbHYIO MIIOCKOCTD (puc. 27).

Puc. 27. ITocTpoeHne BCIOMOTaTeIbHON T€OMETPUU

HOCTpOI/IM ACKH3 Ha CO3JaHHOU paHeC IINIOCKOCTH. Brigensem IJIOCKOCTH M
BI)I6I/IpaeM KOMaHy «BCKUS’))-E;.-. Co3maeM 3CKHM3 KaK IMOKa3aHO Ha pHC. 28.

e

_|
Puc. 28. IToctpoenue 3ckn3a

BriOupaeM KoMaHIy «8bipezamb Gvl0asiuéaHuem», yka3biBas Ha CO3JaHHOE
orBepcte. Crioco0 mocTpoeHus — «uepe3 ece» (puc. 29). Pesynprar omneparuu
BBIJIaBJIMBAHUs ITPEACTaBIECH Ha puc. 30.

13
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Puc. 29. [IpenBapuTtenbHbIi pe3yabTaT BBIIOJHEHUS IPOLIEAYPbI

«eblpe3amb 8b10ABIUBAHUCM

Puc. 30. Pe3ynbTar BHINOJHEHHS TTPOLIEAYPHI
«8bIpe3amsv  BblOABNUBAHUEM

3anarue 2
Coznanue geranu «Bryaka» n «llItugpm» B KOMITIAC-3D
Heas paGoTbl — TPHOOPECTH HABBIKM W TPUEMbl MPOCKTUPOBAHUS C

rpaduyeckumu nokymentamu B cpeaie KOMITAC-3D .

Oo6opynoBanmne: 11K ¢ yctanoBaeHHbIM nakeToM « Kommacy.

IMopsinok BHINOJIHEHHS PadOTHI:

1. Ha mpuBeneHHBIX HpUMeEpax H3YYUTh JEHCTBUE KOMAaHI M IMOCTPOCHHMS
yeprexa cuctembl Kommac.

2. IlonyuuTs y mpenojaBarelis WHIWBUIYAbHbIC 3aJlaHUs JUIsl BBIMNOJTHEHUS
MPaKTUYECKON YacTH pabOThI.

3. Co3aarb TPEXMEPHYIO MOJIENb COMIACHO MOJIYYEHHOMY 33JJaHUIO.
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4. Co3narh JOMOJMHUTENBHBIE NI€Tald, HEOOXOAMMBIC MJII COOPKH COTJIACHO
3/IaHUIO0 MPETIoIaBaTesl.

5. [IpogeMoHCTpUpPOBATh Pe3yIbTaT PaOOTHI MPEIOAABATEIIO.

6. [TonyunTts pacneyaTky pe3yabTaTOB BBHITOJIHEHUS PaOOTHI.

7. OpopMuTh OTUET 10 JIabopaToOpHOU padoTe.

Conep:xanue oryera:

1.1lens paboTHI.

2.DOneKTpOHHAs BepCUs Pe3yJIbTaTOB MOCTPOCHUS

3. BeIBOIBI.

KoHTposbHbIE BONPOCHI:

1. Haznauenue BcnoMoraTenbHBIX TUHUNA B Komiac.

2.ITapametpsl komana B Kommnac.

3.Anroput™M oCTpOEeHU AeTanu B makere Kommnac.

4.0OcHoBHbIe KOMaHAbI 3d MoAeIMpOBaHUS AOCTYIHBIE B KoMmIiac.

5.0cHOBHBIE CONpsKEHUs TOCTyIHbIE B Komiac.

6.Anroputm co3nanus netanu B Kommac.

INPUMEP:
Coznanne geranu «Bryaka» B8 KOMIIAC-3D
PaccmoTpum mporiecc co3naHus BTYJIKHM , HOKa3aHHOM Ha puc. 1.

-l F0L-BGhGwE d -9 B OIS

Puc. 1. letans «BTynka»

s moctpoenust BTysiku B 3D Kommnac HE0OXOAMMO BBIMIOJHUTH CJICIYIONINE
JICHCTBUS.

Co3gaeM 3CKHM3 Ha IIIOCKOCTH zxta YepTuM 3CKU3 BTYJIKH, TAK KaK ITOKA3aHO
Ha puc. 2.

15
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Puc. 2. ITocTpoenue rcku3a

[Tocne mocTpoeHus SCKH3a BbIOMpaeM OMEpalui0 «8paujexue». Pesynbrar
omnepaluu IpeACTaBiICH Ha pUcC. 3.

Puc.3. Pe3y.]'II>TaT BBIIIOJIHCHU OIICPpAINH «BPAIICHUC)

Haxumaem Ha xiaBuinry «3c:<u3».[.£1, JUIs TOTO 4YTOOBI TIOJIYYUTh OTBEPCTHE.
CtpouMm Ha 3CKu3e OKpYXHOCTh auameTpoM 20 mM. [locie yero BeiOMpaeM KOMaHIy
«8vlpe3ams 8b10a8IUSAHUEM» PUC. 4

Puc. 4. [IpensapurenbHoe W300paKeHUE ONEepaAIIN
«BBIPE3aTh BBIJIABIMBAHUEM)

Heob6xoaumo noctpouTh oTBEpCTHE s ITUGTA. [ 3TOr0 HYKHO MOCTPOUTH

BCIIOMOT'aTCJIbHYIO IINIOCKOCTL «KACAME/IbHYIO K CPAHU 6 NMOYKe). Ha HOCTpOGHHOﬁ
IIJIIOCKOCTH HCO6XOI[I/IMO IOCTPOUTL OICKHU3. BBII[GHHCM IIJIOCKOCTh H BBI6I/IpaeM

16



KOMaHJy «eruzy L. [Tepexoqum k moctpoeHuro 3ckm3a. Co3maeM 3CKH3, Kak
MOKa3aHo Ha puc. 5.

Puc.5. IlocTtpoenue sckuza
BribupaeM kKoMaHAy «sbipezamb — 6vidagiuganHuemy. Pe3ynbraT MpOeKTHOMN
MpoIEAyphl TOKa3aH Ha puc. 6.

Puc. 6. Pe3ynbrar onepanuu «BbIpe3aTh BbIIaBIMBAHUEM»
ITocTpouM CKpyTiIeHUs FpaHel paguycoM 2 MM, Kak ITOKa3aHO Ha PUCYHKE 7.

Puc. 7. IlpensaputenbHoe U300pakeHHE ONepaliy «CKpYTJICHUE»

B pesynbrare yero, nojsydaeM roToBYyIO J€Tallb - BTYJIKA, MPEACTaBICHHYIO Ha
puc. 8.

17
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Puc. 8. Pe3ynbTaT BBIOJIHEHHBIX TIOCTPOCHUHN JETATN «BTYJIKA»

e S e L ML e - e [

[locne mocTpoeHus 3cku3a BBIOMpAEM OMEpalUIo «8pawyeHue». PesympraT
oriepaluu mpeAcTaBlieH Ha puc. 9.

Puc. 9. PCSYJ’IBT&T BBIIIOJIHCHUA OIICpallN «BPALICHUC)

CrpoumM ¢acku ayuHoi 0.5 MM, Kak rmokazaHo Ha puc. 10.

Puc. 10. Pe3ynbpTaT BINONHEHUS onepaniuu «dacka»
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3ansaTue 3
MHOCTPOEHME 3D MOJAEJIX TPUBOPA B KOMITACE 3D

Hean paGoTbl — nTpPUOOPECTH HABBIKK M TNPUEMbl MPOCKTUPOBAHUS C
rpadguueckumu gokymeHntamu B cpene KOMITAC-3D .

Oob6opynoBanme: IIK ¢ ycranoB/ieHHBIM nakeToM «Kommacy.

Metoanueckue yka3anus. [IpoexktupoBanue mzaenus B Kommac coctout u3
HECKOJIBKHUX 3TaloB: BEIOOP KOHCTPYKTUBHOM TJIIOCKOCTH ISl CO3JJaHUS IBYMEPHOTO
ACKHU3a, MpeoOpa3oBaHUE ICKU3a B TBEPIOTEIbHBIN AJIEMEHT, (POpMHUpPOBAHHE JETAU
U3 pa3JInYHBIX AJIEMEHTOB, KOMIIOHOBKAa CO3JAaHHBIX JAeTaned B cOopky. IIpu 3tom
ruOKHe HHCTPYMEHTBbI KOHCTpyKTOpa KoMmac mo3BOJISIIOT W3MEHATh 3HAYCHUS
T000T0 pa3Mepa, HAKJIaAbIBaTh B3AMMOCBSI3M Ha B3aUMHOE PAaCIOJIOKEHHE OOBEKTOB
B TEYEHHE BCEro Impouecca NpoeKkThpoBaHusA. lIpouecc co3maHus TpeXMEpHBIX
MoOJieJIell OCHOBaH Ha MPUHIMIAX J00ABICHUS U CHSATHS MaTepualia, aHaJOTHYHBIX
METOJIaM PEaJIbHbIX TEXHOJOTUYECKHX MpoIleccoB. B naHHOM 3aaHuM cojepkarcs
HHCTPYKUMH 1Mo co3nanuio Mojenu B Kommac. KOMIIAC-3D — oaHa u3 cambixX
nonyisipaeix CAD-cuctem Ha peiHKe Poccum u crpaH OnuKHEro 3apyOebs.
Bo3moxxHOCTH  cuUCTEeMBI  00€CIIEYMBAIOT PEIIEHHE BCEX OCHOBHBIX  3ajad
MPOMBIIIUICHHBIX ~ MPEANPUSITHH W TPOEKTHBIX  OpraHu3anmuii B o0yactu
MOJICIIUPOBAHUSL y3JIOB, arperaTtoB (a Tenepb M MPOMBIIUIEHHO-CTPOUTEIBHBIX
KOHCTPYKITUH), BBIITYCKA MPOEKTHO-KOHCTPYKTOPCKON JOKYMEHTAIIUH.

Cucrema KOMIIAC-3D  daBnsieTcss  OCHOBOWM  aBTOMATH3AallMA  THICSY
MIPOMBIIUICHHBIX MPEINPUITHI U MTPOCKTHBIX OpraHu3anuii Poccuu u apyrux cTpas.
OnTuManbHOE COOTHOUIEHUE «CTOMMOCTH/(PYHKIMOHATBHOCTDY, JIETKOCTh OCBOEHUS,
y4eT OCOOCHHOCTH TMPOEKTUPOBAHUS W METOJUK PpabOThl  OTEUECTBEHHBIX
KOHCTPYKTOpOB, MomIHas pernoHainbHas cetb ACKOH no BHeApeHUIO U NOAIEpKKE
peuieHuidi — BOT (HaKTOPbI, MO3BOJIAIONIUE TPEANPUITHIM B KOPOTKUE CPOKH
MOBBICUTH AP (HEKTUBHOCTh MPOU3BOACTBEHHONM U MPOEKTHOW JESITEIBHOCTH C
nomonisto CAD-perenus

B kadectBe oOywaroiero mpumepa B JaHHOW paboTe OyneT MmokaszaH MpOIEcC
co3maHusi Mojenu KaibKyisitopa. C HEKOTOPHIMU JOMYHICHUSIMA MOJENb OyneT
MOJIHOCTBIO TIOBTOPSITH OCOOCHHOCTU PEATTBHOTO KAJIBKYJIATOPA.

IHopsinok BbINOJIHEHNSI pa0OThI:

1.Ilpuobpectu HaBbIKK mporiecca cOopku B cucteme Komrmac.

2.Ha npuBeneHHbIX PUMEpax U3y4nuTh JEHCTBHE KOMAH]l COOPKH U MOCTPOCHHUS
yepTexka cucteMbl Kommac.

3. llonyuuTh y mpemnojaBateiss UHAUBUIyAIbHBIC 3aJaHUsl JJIsl BBITTOJTHEHUS
MPaKTUYECKON YacTH pabOTHI.

4. Co3aaTh TPEXMEPHYIO MOJIETIb COTIACHO MOJIYYEHHOMY 33JIaHUIO.

5. Co3parb JONOJHUTEIbHBIE JI€TaTM HEOOXOIMMBbIE il COOPKH COTrJacHO
3a/IaHUIO MPETO/IaBaTeNsl.

6. [IpoteMOHCTpHPOBATH PE3YNIHTAT PAOOTHI MPETIOABATEITIO.

7. [lomy4uTh pacreyaTky pe3yJbTaTOB BHITIOJIHEHUS paOOTHI.

8. OdopmuTh OTUET IO TAOOPATOPHOI paboTe.
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Conep:xkanue oTuyera:

1.Ilenb paboTHI.

2.Pe3ynbTarhl BBIIIOJHEHUS pa0OThI B BUJIE PACTIEUaTKH TPEXMEPHOU MOEIU
cOOpKH.

3.D5eKTpOHHas BepcUsl Pe3yJIbTaTOB OCTPOECHUS COOPKHU
4. BBIBOJBI.

KoHTpoJibHBbIE BONPOCHI:

1. Ha3znavyenue mrpuxmyHKTUpHBIX TuHUN B Kommnac
2.ITapameTtpsl KOMaHbl «JIMHEWHBIA MaCCUB»
3.Anroput™ noctpoeHus kopnyca B Kommnac
4.0OcHOBHBIE OTHOIIEHUS NOCTyNHBIE B Kommac
5.0cHOBHBIE conpsiKeHUs JOCTynHbIe B Kommnac
6.Anroput™ co3ganus coopku B Kommac

IMPUMEP:

1 OCOBEHHOCTH OBBEKTA-ITPOTOTHUIIA

Hnst cozmanusa wmoxaenu Obul BbIOpan Kanbkynsarop CITIZEN ELS-302,
paboTaroluii OT COJIHEUHBIX OaTapeit (puc. 1).

Puc. 1. KaJ'IBKYJ'ISIT.(-)p - IPOTOTHIL.

IIpm Bcel cBOeW KaxylIEMCs MPOCTOTE, OH UMEET P TPYIHO peajm3yeMbIX
AJIEMEHTOB:

e Kuomku «cbpoca \ pabomwvl ¢ namsmvio» HUMEIOT KaK JIOBOJBHO
CIOXHYI0 (hOpPMY, TaK U HE COBCEM «SBHOE» PACIIOIOKEHUE HA TIAaHEJH
KaJIbKYJIsITOpa (3a0erast BIepel, CKaxy 4YTO ISl UX MPaBUIHLHOTO
PaCIOIOKECHUS MPUIILIOCH CTPOUTH CIIOXKHYTO CUCTEMY
NEPHEHANKYIAPOB W TapalieNbHBIX TpsMbIX). K Tomy ke, KHOIKa
cOpoca pacmosokeHa B JOTOJHUTEIHHOM BhIEMKE.

e Ha 3aaHel CTEHKE KaJbKyJsTOpa UMEETCS «OKOIIKO» C BbIJIABICHHBIMU
B HEM CHMBOJIAMH.

o Kanmbkynsarop uMeerT OONBIIOE YHCIO CIIIAXEHHBIX JJIEMEHTOB, YTO
3aTPpyAHSIET TMPOEKTUPOBAHUE, a MPU HEJOCTATOYHOM IIJIAHUPOBAHHH
JIECTBUM, BEIET K HEBO3MOXKHOCTU COOJIIOJICHUS BCEX OCOOCHHOCTEH
KOHCTpYKIMU. K cokaJleHHI0o, UMEHHO HEIOCTaTOYHOE IJIAHUPOBAHHE
JEUCTBUN TIPU TMPOEKTUPOBAHUU TPUBEIIO K HEKOTOPHIM OTIMYHIM
MOJIENIA OT MPOTOTHIIA.

20



2 CO3JAHME 3D MOJIEJIA KAJIBKYJIATOPA
2.1 Co31anue 3aroToBKH
CAIIP Kommnac-3D V9 ouenp MoOIIHas cHUCTEMA, MO3TOMY OHA COJEPKUT
OTPOMHOE YHUCJIO DJIEMEHTOB YIpaBJiCHHUS, YTOOBl YJIOBJIETBOPUTH 3aMPOCHI
cepbe3Horo paspadorunka. Ho npu co3manuu gaHHOTO mpuMepa MOHaA00UTCS JUITh
Majasi ToJluka 6oratoro ¢pyHkIMoHana cucreMbl. Ha puc. 2 MOXHO 03HAaKOMHUTHCS €
TEMHU 3JIEMEHTaMU YIPaBIICHUs, KOTOPbIE OYyT UCIOIb30BaHbI B paboTe:
e 40
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il

Puc. 2 Hcnonb3yembie 371EMEHTBI YIIPABICHUS.

Jlns co3ianust HOBOM JIeTalld BBIMOJHUTE KOMaHy « @atin ->Co3z0amsy W

HaXMUTE KHOTIKY « Co30amb»

U~ na nanenu «Cmanoapmuasny.

2. B amamoroBoM OKHE YKa)XHUTE THI CO3[IaBAaEMOTO JTOKYMEHTa «/[emanby W
HaxxMuTe KHOTIKY « OK» (puc. 3).

Homiie pokyrmerian | Ul ainane |
lunlee
o= = W B @

[Ep——

PparvmHr TeEcToRRG DSy Ceinpra [ Dleran]
Ps—

Ok | O rvimiig | Chpamia |

Puc. 3. JlnanoroBoe okHO «HOBBII JOKYMEHT.

3. Ha skpaHe nosiBUTCS OKHO HOBOM Jetanu. Haxxmute kHONIKY « Coxparumby

& 4a nanemm «Cmanoapmuasny.
4. B none «Mmsa ¢aiina» 1uasoroBoro oOKHa COXpaHEHUs JOKYMEHTOB BBEIUTE
ums et « Kanokynamopy. Haxmure knonky « Coxpanumsy (puc. 4).
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Puc. 4. CoxpaHeHue aeTanu.

5. B oknae «Hugpopmayus o Ooxymernmey» TPOCTO HAXKMUTE KHOINKY «OK».
[Tosist 5TOrO OKHA 3aMOJIHATH HEOOSI3aTENBHO.
6. Ha mnanmenun «Buo» HaXMHTE KHOIKY CIHCKa CIpaBa OT KHOIKHU

«Opuenmayusiy #*~ W ykaxuTe BapuaHT «M30Mmempusi» MIsOMBTPHA KYZ

7. IlocTpoeHue pdeTanu HayWMHAETCS C co3daHus ocHoBaHus. [locTpoeHue
OCHOBAaHMSI HAYMHAETCS C CO3JaHUsl €ro IUIockoro scku3a. Kak mnpaBwmio, s
MOCTPOEHUsSI ACKH3a OCHOBAaHUSA BBIOMPAIOT OJHY W3 CTAHJAPTHBIX IUIOCKOCTEH
MIPOEKLUN.

8. BpIOOp IJIOCKOCTH Il TOCTPOCHUSI ACKH3a OCHOBAHHUS HE BIMSIET Ha
JNAJIbHEUIINA TOPANOK MOCTPOEHHsS MOJAEIH M €€ CBOWCTBAa. OT 3TOro 3aBUCUT
MOJIOKEHUE JETald B TMPOCTPAHCTBE TPHU BHIOOpPE OAHOW W3 CTaHAAPTHBIX
OpHUEHTALUN.

9. B «/lepese mooenu» yxaxute «llnockocms XY» (PpoHTaNIbHAS TIOCKOCTH).
[TukTorpamma mI0CKOCTH OYIET BBIJCNICHA IIBETOM.

10. HaxxmuTe KHONIKY « DCcKu3» I%1 na namenu «T. exywee cocmosinuey. Cucrema
MEPEUIET B PEKUM PEIAKTUPOBAHUS 3CKHU3A, TIIOCKOCTh XY CTAHET MapajuieIbHON
JKpaHy.

11. Haxxmute KHOUKY «[ eomempusiy % na «Ilanew nepexnouenusy. Huxe
OTKPOETCSl OJTHOMMEHHAsi HHCTPYMEHTAaJIbHAsI MTaHEeIb.

12. Haxxmute KHONKY «[Ipamoyeonvhuky =

13. HauepTtute npsimoyroiapHuk pazmepoMm 120 x 60 Tak, 4ToObl TOUKa Hayaia
KOODAMHAT JCKU3a OKa3alach BHYTPU MpAMOYroyibHUKA. Jliig mocTtpoeHus
JI0OCTaTOYHO yKa3aTh JIBE TOYKU Ha 000U U3 nuaroHanei (puc. 5).
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Puc. 5. IlocTpoeHune 3ckn3a OCHOBaHHUS KAIBKYJIATOPA.

14. 3akporite a3cku3. s 3TOro HAKMHUTE KHOMIKY « ICKU3» B eme pas.

15. Hasxxmute  KHONKYy — «Onepayus — @vidaéiuganusy & Ha  TIaHENH
«Pedaxmupoganue oemanuy .

16. Brenute ¢ kiaaBHaTyphl yuciao 6. 3HaueHue momnaieT B mojie «Paccmosnue
1» Ha «llanenu ceoticmey. ITO pe3ydbTaT pabOTHl pexuma «lIpedonpedenennoco
86004 NApamemposy.

17. Haxxmure kiapuiry <Enter> s pukcanuy 3HAYCHUS.

JloJ>KHA MOTYYUThCS CAEAYIoIIas 3aroToBka (puc. 6):

A

x

Puc. 6. 3aroroBka 0OCHOBaHHUSI KaJIbKYJIATOPA.

5,

Jlanee mpou3BeAeM OMEPAIUIO « CKPY2TIeHUs»
MIPOJICIIAHHBIX OTIepaIii MOKHO BUCTHh HA PHC. 7.

c paaguycoMm 3mm. Pesynbrar
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Puc. 7. Pe3ynbrar mocTpoeHnst OCHOBaHUS KAJIBKYJISATOPA.

2.2  Co3aaHue 3J1eMEeHTOB 3aJHEeH YacTH

CnepBa mpoM3BeIeM CO3JaHUE AJIEMEHTOB 3aJHEH YacTH KaJlbKyJaTopa, Kak
0oJee mMpOCTHIX.

J17151 3TOr0 HY>KHO MPOU3BECTHU CIEAYIOLINE ONEPaALlH:

1. Co3nanue »ockuM3a BepxXHEro HabOanjallHUKa 3aJHeH MaHeIu, pa3Mephbl
KOTOPOTO Ha | MM MEHbIIIE pa3MepOB 3aIHEN MTaHEIH.

2. «Bvioasnusanuey 3ckuza Ha 1MM BBEpX.

3. Co3nlanue 3CKu3a ABYX CEKYIIMX «IUHUlly UpUHOU 1MM (puc. 8).

4, ((BblpéSClHue 8b10AGTUBAHUEMY El ATHUX JIMHUM Ha 1MM U ux «CKpy2lerue».

_________________________________

Puc. 8. Dcku3 quHMi 3a1HEN CTEHKH.

5. Cozmanue »CKu3a TpexX KpYIUIbIX YIIIyOJNeHUl B HIDKHEH dYacTh 3aJHel
CTCHKH.

6. «BvipesaHue 8bl0a8IUBAHUEM Y =) yrayosieHuit Ha 1 M.
7. «Ckpyenenuey BEpXHETro yriayOleHus ¢ paauycom 1 M.
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8. Co3naHue 3cKu3a NpsIMOYTOJIBHOTO «OKHAY, €ro «sbloasiusanuey Ha (0.5 Mmm.
9. Co3nanue 3cku3a TeKCcTa B «oxHey (puc. 9)

il

Puc. 9. COBI[aHI/IC OCKH3a TCKCTa Sa,Z[Heﬁ 9aCTH KAJIBKYJIATOpPA.

10. «Bwvioasnusanuey Tekcta Ha 0,5 Mm
Pe3ynpTaT npojiennaHHbIX AEHMCTBUM BBITISIUT CASAYOIUM 00pa3om (puc. 10):

o

- =

Puc. 10. Pe3ynbraT co3maHus 3JIEMEHTOB 3a/IHEH CTEHKH.

2.3 Co3aanue 3J1eMEHTOB NepeAHed YaCTH

Tak kak B TPEeABIAYNIMX MyHKTaX MPOIECC CO3MAHUS dJIEMEHTOB MOJICIN OBbLI
MOKa3aH JIOBOJLHO MOAPOOHO, najiee OyAeT cieaoBaTh 0oJjiee KpaTKOe OINMMCAHUE
MPOJICTIaHHBIX ACHCTBUM, @ TOYHEE TOJIBKO OTIPE/ICIICHHBIC IIIATH BHITOTHCHMUS:

11. Coznanne manenu LCD snementa Hagnmucu «CITIZEN ELS-302)»

12. Co3nanuie NeKOPATUBHBIX YIITYOJIICHUN U «OKOWKA» COTHEYHON OaTapeu.

13. Co3nanue KHOMOK cOpoca v pabOThI C MaMSTHIO.

D10 camas ClIOXHas dYacTb paboThl, T.K. OHa moOTpeboBama OOIBIIOTO
KOJIMYECTBA JICUCTBHUI MO CO3JAaHUIO CHCTEMBI TMEPICHIUKYISPOB U TMapalieIbHbIX
npsMbIX. C 3CKM30M KHOMIOK MOYHO O3HAKOMUThCA Ha puc. 11.
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Puc. 11. Cucrtema napamienbHbIX MPSMBIX U MEPIEHAUKYIISIPOB ISl CO3IAHHMS
KOCBIX KHOIIOK.
K tomy ke, kHOmKa cOpoca nMena yriryoieHue, KOTOpoe UACaIbHO MPaBUIbHO
0TOOpPa3UTh MHE TaK U HE yaanoch (puc. 12).

ki

|

Puc. 12.' VrnyéneHHe JUJIs1 KHOTIKU cOpoca.

[Tocne co3manus 3cku3a ObLTO MPOU3BEACHO «CKpY2leHUue» KHOIOK C PaIiycoM
1,5 mM (puc. 13).

Puc. 13. CkpyrieHHbI€ KHOIIKH.
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14. Co3pganue naHeaIn OCHOBHBIX KHOIIOK.

B 1ol yactu paboThl Takke MOHAJOOMIOCH CO3/IaHHME JCKH3a CO CIIOXKHOU
CHUCTEMOM IApPAJUICIBHBIX MPAMBIX U IMEPHEHAUKYISIPOB, HO BCE K€ HE TaKou
CJIOXKHOM Kak mpeabiaymas (puc. 14).

Iy
Ifi

Puc. 14. Cucrema napasuiebHbIX MPSMBIX U IEPIEHANKYIISPOB
JUTSL CO3/IaHMSI OCHOBHBIX KHOIIOK HHYKHEW YacTH MepeIHEN TaHemu.

3aTeM OBLIO IPOU3BENICHO «8bl10A8IUBAHUE» KHOIIOK Ha 1 MM BBEpX.
15. PackpainirBanue KHOMOK W HEKOTOPBIX MOBEPXHOCTEH KaJIbKYISITOpa IS
co3siaHusl 00Jiee KaueCTBEHHON MILTIO3UN «PEATbHOCTHY MOJICIIH.
2.4  Pesyabtar co3ganus 3D moaenn
Bup kanekynatopa criepeu npeAcTaBiieH Ha puc. 15.

Puc. 15. Bun criepeau urorosoit 3D moaenu.
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Bun kanbkynsTopa c3aau MpeacTaBieH Ha puc. 16.

Puc. 16. Bug c3aau nrorosoit 3D moaenu.

3 CO3JAHUME YEPTEXXA U3 3D MOJEJIN
3D momenu yaoOHBI T€M, YTO M3 HHMX BIIOCJIEACTBHH MOXHO CO3/IaTh YEPTEK
m000ro BUJa, a IPU HEOOXOJUMOCTU U3MEHEHUS JIETAIM MOKHO MPOCTO U3MEHUTH
3D mopnensb, a yeptexku OyayT OOHOBIIEHBI aBTOMaTU4ecku .J[is co3manus yepTexa
13 MOJIEIN HEOOXOIUMMO MPOAENIATh CAEAYIOIINE TEHCTBHUS:
16. Haxxatb «Onepayuu -> Co30amv HOB8bLU YepmMeHC U3 MOOEIUN.

17. Haxxate  KHONKY  «Menedoicep — OoKymeHmay @ w2 nanem
«Cmanoapmuany.

18. PackpbITh crincok (hopmMaToB U ykazaTh A3.

19. lllenknyTh Ha UKTOrpamme « Opuermayusiy AJig BEIOOpA TOPU3OHTATBHON
OpHUEHTAIMU JIUCTA U HaXKaTh KHONIKY « OK».

20. [lenkHyTh Ha KHOMKE «Accoyuamusnvle 6udbly =, a 3aTeM Ha

«Cmanoapmmole 8UObL» U BBIOpaTh (haiisl CO3IaHHOTO KaJIbKYJISITOpA.
21. B manenu cBOHWCTB BbIOpaTh opueHTaluio «Cnepedu», BHIOPATh BKIAAKY

JUHUYU U HAXXaTh HA UKOHKY «llokazvieams TUHUU Nepexo008y
22. Pa3mecTuTh BUbI HA UEPTEKE.

23. Haxxatp xHOTIKY «/Ipou3eonbHsiii 610» x| BbIOpaTh (aitil co3qaHHOTO
KaIlbKYJISITOPA.

24. B maHenu CBOWCTB BbIOpaTh opueHTanmio «C3a0u» W pa3MeCTUTh Ha
gepTexe.

Pesynbrar cozmanus yeprexa u3 3D Momenw KajdbKyJasTOpa MPEACTaBlIeH Ha
puc. 17.
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Puc. 17. UepTex KalbKyJISITOpA, MOTYYEHHBIA U3 3D Moaenu.

st oToOpaxkeHus: pa3MepoB HYXHO HaxkaTb «Pasmepsly “: u BbIOpaTh B

MMAHEIU WHCTPYMEHTOB «JIunetinviii pazmepy L. Mocne »roro HIETKHYTh
MOOYEPEHO TIEPBYIO U BTOPYIO TpaHUILy JUIsl U3MEPEHHS, a 3aTeM BBIOpATh MECTO
MpOpUCOBKH  pa3dmepa. i  u300pakeHHs CcedeHHsT HeoOXOJMMO  HaXaTb

«Obosnauenusy £ u BHIOPATH A 3arem Ha yepTexe IIETKHYTh B JBYX TOYKaXx,
yepe3 KOTOphIE MPONAET ceueHHe (CeueHHe OCYIIECTBISETCS s TEKYIIeTOo BHUA,
0TOOpakaeMoro CMHUM 1BeToM). [locie 3Toro cneayer pacrnoiaoKuTh HOBBIA BUJ Ha
yepTexe. IToroBeii yepTek ¢ CeYeHUEM U pa3MepamMu n300paxeH Ha puc. 18.
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Puc. 18. UepTex KalbKyJISATOpA, C BHICTABICHHBIMU pa3MEPaMH U CEUCHU

3ansrue 4
Cozpanue geraau «Onopa Nel» B KOMITAC-3D

CM.

Hean paGoTbl — TPHOOPECTH HABBIKK W TPUEMbl MPOCKTUPOBAHUS C

rpadguueckumu qokymeHntamu B cpene KOMITAC-3D .
Oo6opynoBanme: IIK ¢ ycranoB/ieHHBIM nakeToM «Kommacy.
IMopsaok BeINOJTHEHUS] padOThI:

1.Ha mpuBeneHHBIX NpUMEpaX U3YYUTh JEUCTBUE KOMAaHJ U TOCTPOEHUS

yeprexa cucrembl Kommac.

2. HOJ’Iy‘II/ITB y npenogaBaTtcsidi HHAWBUAYAJIBbHBLIC 3aJdaHWA OJIS1 BBLIITOJHCHUA

MPaKTUYECKOM YacTH pabOTHI.
3. Co3nath TpEXMEPHYIO MOAEIH COTJIACHO MOTYYEHHOMY 3a/1aHUIO.

4. Co3naTh AOMOJHUTENbHBIC ACTald, HEOOXOAUMBIC Il COOPKH COTJIACHO

3aJIaHUIO TIPEnoaBaTesl.
5. [IpoieMOHCTpHUPOBATh PE3YNHTAT PAOOTHI MPETNOJABATEIIO.
6. [Tonyunts pacnieyaTKy pe3yabTaTOB BBHIOJIHEHUS PaOOTHI.
7. ObopmuTh OTUET TIO TAOOPATOPHOM padoTe.
Conep:xanue oTyera:
1.Ilenb paboTHI.
2.2OneKTpOHHAs BepCUs Pe3yJIbTaTOB MOCTPOEHUS
3. BeIBOJBI.
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KonTpoabHbIe BONPOCHI:

1. Ha3nauenue BcnoMoraTtenbHbIX THHUNA B KomIac.

2. ITapameTpsl koMana B Kommac.

3. Anroputm noctpoeHus aerany B nakere Komrmac.

4. OcHoBHbIe KOMaHAbl 3d MoaeIMpOBaHUS AOCTYIHBIC B KoMmIiac.
5. OcHOBHBIE conpsiKeHUs TOCTyIHbIe B Komrac.

6. Anroputm co3nanus aetanu B Kommac.

IHPUMEP:
Cospnanue gerasm «Onopa Nel» 8 KOMITAC-3D

kb e B F - TT

[}

Puc. 1. Onopa

[Toctpoenue neranu (puc. 1) HaumHaem c co3gaHust ocHoBaHus. IlocTpoenue
OCHOBAaHMSI HAYMHAETCS C CO3JaHUsl ero IUlockoro scku3a. Kak mnpasuno, s
MOCTPOEHUsI ACKHU3a OCHOBAaHUSA BBIOMPAIOT OJHY W3 CTAHJAPTHBIX IUIOCKOCTEH
npoekuuii. BeiOupaeM miockocTh ZX M HaXUMaeM KHOIKY «9ockuzy. Ilnockoctb
CTaJla mapajuleJibHa JKpaHy. HaxMmeM KHONKYy «eeomempusy Ha IIaHEIN
MEPEKIIOYEHUSI, HMKE€ OTKPOETCS  OJHOMMEHHAs HWHCTPYMEHTaJbHas IaHEb.
HaxxMeM KHOTIKY «npsamoyeonvHuky. HadepTuM HEOOJBIION MPSAMOYTOJIbHUK Tak,
4TOOBI TOYKA Hayaja KOOPJIMHAT 3CKH3a OKa3ajach BHYTPU MPSAMOYrojibHUKA. J{is
MTOCTPOCHUST JIOCTATOYHO YKa3aTh JBE TOUKH Ha JIFOOOW W3 nmaroHanu (puc. 2).
HaxxmeM kHONKY «ompe3oky». IlocTpouM quaroHanab NpSAMOYTOJIbHUKA C HOMOLIBIO
NPUBS3KU «Oaudcariuias mouxkay. VI3MEHUMM CTWIb JIMHUUM C «OCHOBHAs» HA
«momuKkasy. YKaXeM CepeluHy [IMaroHajli C TOMOIIbI0 MPUBS3KH «Cepeounda
ompeskay (puc. 3). HaxmeM KHONKY «napamempu3ayusy Ha TAHEIN NEPEKITI0YEHUs
U KHOTIKY «00be0uHUums moukuy. YKakeM Hadajao KOOPJWHAT ACKU3a M TOUKY Ha
JUaroHajgud MpsAMOYroyibHUKA. LleHTp mnpsMOyroibHUKa NEPEeMECTHTCS B TOUYKY
Havaja KoopauHat (puc. 4).
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Puc. 4. BelpaBHMBaHKE NPSIMOYTOJIbHUKA OTHOCUTENIBHO Hadaja KOOPAUHAT
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HaxxmMeM KHONKY «agmopasmep» Ha WHCTPYMEHTAIBHON IMAHEIU «pazmepbly.
ITocTpouM BEpTUKAIBHBINA U TOPU3OHTAIBHBIA pa3Mep U NpUCBOUMM UM 3HaueHue 100

MM (puc. 5).
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Puc. 5. IIpocTaHoBKa pa3MepoOB C TOMOIIBIO TTApAMETPU3ALAN

Ha nanenu ceomempusd HAKHUMACM KHOIIKY «CKpYy2jleHUue). BBOI[I/IM B OKHO

paguyc 10 MM 1 BBIOMpAaEM CTOPOHBI, KOTOPBIE HEOOXOAMMO CKPYTIIUTH (puc. 6).
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Puc. 6. Cxkpyraenue pedep

Haxumaem «onepayus evioagnusanusy Ha TaHETU «PeOaKmMuposaHue
oemanuy. Ha skpaHe mnosBUTCS (PaHTOM TPEXMEPHOIO 3JIEMEHTa — BpPEMEHHOE
n300paxkeHue, MoKa3bIBaloIIee TEKYIEee COCTOsIHUE co37aBaeMoro o0bekTa (puc. 7).
B none «paccmosnue I» BBomuM umcio 10 mMM. Haxumaem KHOMNKY «cozdamb
obvexmy (puc. 8). Beibupaem rpanb 1 HKMMaeM KHOTIKY acku3. (puc. 9). Ha nanenu
«eeomempusy HaXUMAEM KHOIKY «OKPYHCHOCHbY» U CTPOUM OKPY>KHOCTH B IICHTpE
rpanu quamerpom 80 mm. Haxkumaem kHonky «ackuz» (puc. 10).
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Puc. 8. Pe3ynbTaT onepanuu BelAaBIMBaHUS

il Pmeew by Oemgs pew Qe (we
_anl.l.lulu-l.-.-ri LA nu'l,llll.i.-u Elig e g i e O
H'l e E!‘-‘,-ﬂ : '_-"- o T — i

a
]
L]
I
]
o
]
-
L
(2]

Puc. 9. Be1bop rpanu a1 mOCTPOCHUS ICKU3A
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Puc. 10. ITocTpoeHne OKpyKHOCTH

Boibupaem «omepayus  ewvidasiusanusy Ayg  OKpykHocTdu. [IpuHuMaem
«paccmosinue 1» paBabpiM 60 Mmm. Haxxumaem cozoams o6vexm (puc. 11).
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Puc. 11. Onepauus BeIAaBIUBAHUS OKPY>KHOCTH

Heobxonnmo caenath 4 CKBO3HBIX OTBEPCTHS 1O Kpasim Kopryca. s 3Toro
BbIOMpaeM TIpaHb M HaXUMaeM KHOIKY «d9cku3z». C TOMOUIbIO OIepalnuu
«napaineivhvie npimviey HAXOIAUM LIEHTPBI CKBO3HBIX OTBEPCTHH. C Ka)XI0ro Kpas

orcrynaem o 10 mm (puc. 12).
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Puc. 12. IlocTpoeHne BCIIOMOTaTENbHbIX MapalIeIbHbIX MPSAMBIX
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Crpoum okpyxHoct tuamerpom 10 mm (puc. 13).
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Puc. 13. IlocTpoeHune OKpyKHOCTEW MaIoro paanyca

C noMo1ipo onepanuu «evipe3ams 8bl0asIusanuemy (uepes 6ce) Ha MaHEIU
«peoakmuposanue demanuy MOCTPOUM CKBO3HBIE OTBepcTHs (puc. 14).
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Puc. 14. IlocTpoeHne CKBO3HBIX OTBEPCTHI

BpiOupaeM TpaHb M HaXMMaeM KHONKY «acku3y. Ha mamenm «eeomempusy
HaXUMAEM KHOIIKY «OKPYJICHOCMbY» W CTPOUM OKPYKHOCTb B ILIEHTPE TIDaHH
nrameTpoM 60MMM (puc. 15).
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Puc. 15. ITocTpoenne OKpyKHOCTH
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Broibupaem «onepayus evlioasnusanusy 1as  OKpyxkHOCTH. llpuHumaem
«paccmosnue 1y paBubIM 35 mMm. Haxkumaem «cozoame o6wvexmy (puc. 16).
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Puc. 16. BeinaBnuBanue OKpy>KHOCTH
JIJisi MOCTpOeHMsI CeKyllero MWIMHApa BbeiOMpaeM IMiockocTh XY. Crpoum
OKPY)KHOCTh B yKa3zaHHOM Mmecte auametrpoMm 40 mM. Haxkumaem KHOMKY 3CKuU3

(puc. 17).
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Puc. 17. IloctpoeHue OKpy>KHOCTH
Janee BeiOMpaeM «onepayusi evloasnuéanusy. B mapameTpax ycTaHaBIUBaeM
«CpeoHssi naockocmuvy, «paccmosanue I» npuHumaem paBHbIM 90 mm. Haxumaem

«cozdamb 0bvexmy (puc. 18).
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Puc. 18. BeigaBinrBanue OKpyKHOCTH
HeoOxoaumo co3nmaTh JBa CKBO3HBIX OTBepcTHs. BpiOupaeM rpaHb u

Ha)KUMaeM KHOTIKY «acku3» (puc. 19).
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Puc. 19. Boibop rpanu juist oCiaeayomuX TOCTPOCHUM
Ha BbiOpanHOW TrpaHu CTpoUM OKpY>KHOCTh auamerpom 30 mMm. Haxumaem
KHOIIKY «3CKu3». BbIOMpaeM orepamuio «evipe3ams 8bl0aIusanuemy (uepes éce) u

HaXUMaeM «cozdamb 0ovexmy (puc. 20).
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Puc. 20. Pe3ynbrart onepauuu BoIpe3aHus

BriOupaemM TpaHb M HaXKMMaeM KHOMKY «3cku3zy. JlemaeM CKBO3HOE
otrBepctue quamerpom 40 mm. /{7151 3TOr0 CTporM CHavana oOKpy)HOCTh (puc. 21).
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Jlenmaem ckBo3zHoe oTBepcthe auamerpom 40 mm. J{as 3TOro cTpoMM cHayana
OKpYy>KHOCTh. Ha manenu pemakTupoBaHuE JeTaal BEIOMpAaeM ONEPAINIo «8bipe3ans
sbioasnusaruemy» (yepes ece). Haxxnmmaem KHOTIKY «cozdams 06vekmy (puc. 22).
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Puc. 22. Pe3ynprar onepauny BblIaBIMBAHUS
[TocTpoenue onopsl 3aKk0HYEHO (puc. 23).
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Puc. 23. Pe3ynbTat npoBeI€HHBIX TOCTPOCHUI

3augarue 5
Coznanne geranu «Onopa Ne2y B8 KOMITAC-3D

Heap padoTbl — m[pPHOOPECTH HABBIKK W TPHUEMBI TPOCKTHUPOBAHUS C

rpaduyeckumu gfokymentamu B cpeae KOMITAC-3D .
Oo6opynoBanmne: IIK ¢ yctanoBaeHHbIM nakeToM « Kommacy.

ITopsaaok BeINOTHEHUsI padOThI:
1. Ha npuBeneHHbIX NpHUMEpax HU3Y4YUTh JACHCTBUE KOMaHJ W IOCTPOCHHUS

yepTexka cucreMbl Kommac.
2. [lonyunTs y mpenojaBaTesii WHAMBULYAJIbHBIE 3aJlaHUA I BBIIOJHEHUS

MPAKTUYECKON YacTH pabOTHI.
3. Co3nmath TPEXMEPHYIO MOJIENb COMIACHO MOTYYEHHOMY 3aJaHUIO.
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4. Co3naTh MOTMOJHHUTEIBHBIE AETAd HEOOXOMUMbIE IJII COOPKH COTJIAcHO
3/IaHUIO0 MPETIoIaBaTesl.

5. [IpogeMoHCTpUpPOBATh Pe3yIbTaT PAOOTHI MPEOABATEINIO.

6. [TonyunTts pacneyaTky pe3yabTaTOB BBHITOJIHEHUS PaOOTHI.

7. OpopMuTh OTUET 10 JIabopaToOpHOU padoTe.

Conepxanue oTyera:

1.1lens paboTHI.

2.DOneKTpOHHAs BepCUs Pe3yJIbTaTOB MOCTPOCHUS

3. BeiBOoABL.

KoHTposbHbIE BONPOCHI:

1. Haznauenue BcnoMoraTenbHBIX TUHUNA B Komac.

2. ITapametpsl komana B Kommnac.

3. AIropuTM nocTpoeHus Aetanu B nakere Kommnac.

4. OcHoBHbIe KOMaHAbl 3d MoAEIMpPOBaHUS AOCTYIHBIC B KoMmIiac.

5. OcHOBHBIE CONPsKEHUs TOCTyIHBIE B KomIac.

6. Anroputm co3nanus aetanu B Kommac.

INPUMEP:
Coznanne geranu «Onmopa Ne2) 8 KOMITAC-3D

He- 00wl 0w

Puc. 1. Onopa

Jns Toro, 4toObl W300pa3uTh nAetaib «Omnopa», MOKa3aHHyK Ha puc. |1,
MOCTPOUM TPSIMOYTOJBHUK. J[JI1 3TOTO Ha «naHenu ceoticmey BBOIAUM pa3Mephbl U
HAOXMMaeM pAacloiOXKeHHe MPSIMOYTOJIbHUKA «B IEHTPE W IO BEpIINHE», TOrna
MPSMOYTOJIBHUK OyJIeT HaxOoIUTbCs MO MeHTpy. [ns Toro, 4toObl mMOsSBUIIACH
BO3MOKHOCTh PEIAKTUPOBATh pa3Mep MPsSMO IMPU HUX PACCTAHOBKE, O00s3aTEIBHO
HEO0OXOUMO, 4YTOOBI OBLI BKIIOYEH «NApAMEempuyecKuti pexcum» Ha TIaBHOU
MaHelu WHCTpyMEHTOB (puc. 2). IlocTpowm 3cKu3, MOKa3aHHbIA Ha puC. 3, C
MOMOUIBI0 KOMaH/Ibl «IPSIMOYTOJIBHUK OT IeHTpa» HakmeM KHONKY «asmopasmepy
HAa WHCTPYMEHTAJIBbHON NaHENIU «pazmepsbl» TPU BKIOYEHHOM MapaMeTpUUYECKOM
pexume (puc. 3). IlocTpouM BepTHKaNbHBINH pa3Mep M MPUCBOMM €My 3HAUCHHE
60 MM, a ropuzoHTasIbHOMY 120 MM (puc. 4).
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Puc. 4. PacctanoBka pa3MepoB

Ha nanenu ceomempus HaxxumaeMm KHOIKY OKpydcHocmb. BBOIUM B OKHO
paauyc 30 U CTPOMM OKpPYXKHOCTh TaK 4YTOOBI €€ LIEHTP HaxOIWJICS B CepeluHe
BEPTUKAJILHON CTOPOHBI MpsiMoyrojibHuKa (puc. 5). [loBTopsiem Te ke NeWCTBHS U
CTPOUM OKPY>KHOCTB C IPYTOM CTOPOHBI MPSIMOYTOJIbHUKA. DTy ONEPaLXi0 BO3MOKHO
BBIMIOJIHUTh ~ KOMUPOBAHMEM, JIMOO 3€pKalbHbIM oOTOOpaxkeHuem (puc. 6).
Heobxoaumo yOparh JMIIHUE JUHUM, A 3TOTO HA TMAHEIU «PeoaKmuposaHue
BEIOMpaeM «yceuv Kpugyio» W HAKUMAeM Ha JMHUHM, KOTOpPbIE HE HYXKHBI IS
JabHENIIero nocTpoenus aeranu (puc. 7).
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Puc. 5. Hocmoene OKPY’KHOCTH

Puc. 7. PenaktupoBanue 3ckn3a

HaxxnMaem KHOTIKY «acku3» eme pa3. HaxumaeM «onepayus 6b10a81u8aHUs»
Ha TaHEH «pedakmuposarue oemanuy. Ha 3xpaHe mosBUTCs (GaHTOM TPEXMEPHOTO
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AJIIEeMEHTa — BPEMEHHOE M300paKEeHUE, MOKa3bIBaIOIIee TEKYIIee COCTOSHUE
CO371aBaeMOro 00beKTa (pHc. 8).
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Puc. 8. BermaBiuBaHue dcKu3a

B none «paccmosnue 1» BBoaum uncio 20 MMm. HaxxrmaeM KHOTIKY «co30amb
obwvexmy (puc. 9).
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Puc. 9. Pe3ynbTaT onepanuu BblAaBIUBaHUS
Bri6upaem rpanp 1 Ha)KUMaeM | KHOTIKY «OCKU3» (puc. 10).
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Puc. 10. Bi6op rpanu 1j1si TOCTPOCHHS CKU3a
Ha nmanenu «eeomempusy Ha)XKMMaeM KHOIIKY «OKDYHCHOCMb» W CTPOUM
OKPY)KHOCTh B IeHTpe rpanu auamerpom 80 mm. HakumaeM KHOINKY «9CKuU3»

(puc.11).
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Puc. 11 [locTpoeHune OKpyKHOCTH Ha YKa3aHHOM TPaHU

LA P‘.I.'l,![ Bewr A0 sl i}}ié\!.-il.l pes;

BeiOupaem  «omepayus  evidasnusanusy AN Halled  OKPY)KHOCTH.
[Ipunumaem «paccmosnue 1» paBHbiM 60 mMMm. Haxumaem «cozdamv obvexmy

(puc. 12).
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Puc. 12. BeigaBnvBaHnue OKpy>XHOCTH

Heobxonnmo co3mathk ckBo3HOE oTBepcTHe. i 3TOro BhIOMpaeM TpaHb U
HaXUMAEM KHOIKY «3cku3». CTpOUM OKPYXKHOCTh C JMaMeTpoM paBHbIM 40 MM

(puc. 13).
C moMoIIbI0 OTepalluu «8bipe3amb 8bl0aAsIUBAHUEM» (Yepe3 6ce) Ha TIaHen

«pedaxmuposanue demanuy JIenaeM CKBO3HOE oTBepcThe (puc. 14).
Haxxumaem kHOmKy dcku3. Ha maHenmu «eeomempusy BBIOUpaeM «ompesoky |

YepTUM BEPTUKAIIbHBIN 0Tpe30K, nuHoi 50 MM (puc. 15).
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Puc. 14. Pe3ynbTrar onepanuu BeIpe3aHus
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Puc. 15. Pe3ynprar onepaunu Belpe3aHus

Jlanee Ha mTaHENM «2eomempus» BbHIOUpPAEM KOMaHIYy «dy2ax.
Bribupaem mentp, BBoauM paauyc 40 MM, CTpOMM OKpY>KHOCTB. Jlaymee BBIOMpaem
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BEPXHIOIO TOUKY OTPE3Ka U OTMEYaeM Ha HEM TOYKY |, HIDKHSS TOYKA OTPe3Ka-TOUYKa
2 (puc. 16).

LA BRI UL L RIS 4

Puc. 16. [loctpoenue nyru

Haxumaem «ockuz». BplOMpaeM KOMaHIy «ewipesamb 6bl0a8IUSAHUEMY,
npuHUMaeM «paccmosanue 1» 40mm. Haxkumaem «cozoams o6vexm» (puc. 17).
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Puc. 17. Pe3ynprar onepanunn «BbIpe3aTh BBLABIIBAHICM

Te ke nelCTBUS TTOBTOPSIEM JIJISI TPOTUBOIOJIOKHOM CTOPOHBI OKPYKHOCTH C
IIOMOILLIO KOMAHJIbl «3epKAIbHbIU maccuey (puc. 18).
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Puc. 18. PesynbraT onepanuu «BeIpe3aTh BbI/[ABIMBAHACM»
C Ipyro¥ CTOPOHBI ACTAIU
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HeobOxomumMo co3math 1Ba HECKBO3HBIX OTBepcTus. Jljis 3TOro BbIOMpaem

IpaHb.
HaxxumaeM «ocku3» U CTpOUM OKPYXKHOCTb, JUAaMETp KOTOpoil paBeH 30 Mm

(puc. 19).
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Haxumaem «ockusz». Bplbupaem omnepaiuio «gvipesamv 6blOAGIUBAHUEMY, B
none «paccmosinuel» BBoguM 10 MM 1 HaXXKHMaeM «cozoams obvexmy (puc. 20)
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Puc. 20. PC3YJ'II>TaT OIICpallMi «BbIPC3aTh BbBIIABIIMBAHUCM))

Te ke onepanuu NOBTOPSEM IS IPYroM CTOPOHBI AeTanu. [IpuyeM BO3MOKHO
MOCTPOEHUE 3ePKATBHOTO MAacCUBa Cpa3y AJisl HECKOJIbKUX onepauuid. [[ns storo npu
YCTAaHOBKE KOMAHJIbl 3€pKajJbHBII MAacCHMB HEOOXOJIMMO BBIICIUTh B <«JIEPEBE
MOJIETI» HEOOXOIMMBIE 3CKH3bI M OMNEpalnd, KOTOpble HEOOXOIUMO OTOOpa3uTh
3epKaJIbHO.

Janee ctpoum ckBo3HOE oTBepcTHe. Bribupaem rpans (puc. 21). Haxxumaem
«ackuz». CTpoUM OKpYKHOCTh nuamerpoMm 20 mm (puc. 22). Bribupaem oneparuto
«8blpe3amsv 6bl0AGIUGAHUEM», B TIAHEIN CBOWCTB BBHIOMpAEeM BBIPE3aTh «uepe3 6cey
(puc. 23). Haxxumaem «cozoams 06wvexmy. (puc. 24). IloctpoeHune omnopsl 3aKOHYEHO.
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Puc. 21. BeiGop rpanu ajsi IOCTPOEHUS] CKBO3HOTO OTBEPCTHS
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Puc. 22. HOCTpOGHI/Ie OKpY)KHOCTI/I
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Puc. 23. ®anToMm onepaiuu «BbIpe3aTh BLII[aBJII/IBaHI/ICM»
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Puc. 24. Pe3ynbTaT onepanuu «BbIpe3aTh BblIaBJIUBAHUEM
3anarTue 6
Co3nanue aeraau «llIxkus» B KOMIIAC-3D
Heab paGoTbl — 1OpUOOPECTH HABBIKM M NPHUEMBI MPOCKTUPOBAHMS C

rpadguueckumu gokymentamu B cpene KOMITAC-3D .

Oo6opynoBanmne: IIK ¢ ycranoB/ieHHBIM nakeToM «Kommacy.

IHopsinok BeIMOJIHEHNsI Pa0OThI:

1. Ha mnpuBeneHHBIX NpUMEpPAX HU3YUUTh JECUCTBUE KOMAHJ U TOCTPOECHUS
yeprexa cucrembl Kommac.

2. [lonyunts y mnpenojaBaTesss WHAWBHUIYAIbHbBIE 3aJaHUS I BBINOJHEHUS
MPaKTUYECKON YacTH pabOTHI.

3. Co3aaTh TPEXMEPHYIO MOJIENIb COTJIACHO MOJIYYEHHOMY 3a/IaHUIO.

4. Co3parb AONOJHUTENbHBIE JI€Tald, HEOOXOAMMBIE MJii COOPKH COTrJacHO
3aJIaHUIO TIPEToaBaTesl.

5. [IpogeMoHCTpUpPOBaATh Pe3yabTaT PAOOTHI MPENOJABATEINIO.

6. [lony4uuTs pacrneyaTky pe3yJIbTaToB BBIIIOJIHEHHS pa0OTHI.

7. ObopMuUThH OTYET MO JTAOOpaTOpHOI padoTe.

Conepxanue oTyera:

1. Hens paboTHI.

2. DNeKTpOHHAs BEpCUs PE3YyJIbTaTOB MOCTPOEHUS

3. BeIBOJBI.

KoHTpoJibHBIE BONIPOCHI:

1. Haznauenue BcrioMoraTeiabHbIX JTuHuii B Kommac.

2. ITapametpsl komang B Kommnac.

3. AIropuT™ noCTpOeHUs AeTanu B nmakere Kommac.

4. OcHoBHble KOMaH bl 3d MoenupoBanus, 1ocTynHble B Kommac.

49



5. OcHOBHBIE conpshKeHUs: JOCTynHbie B Kommac.
6. Anrroputm co3nanus neranu B Kommac.

ITPUMEP:
Cosnanue geraau «lIkus» B KOMITIAC-3D

ITocTpoeHune eTany HaYMHAEM C CO3/IaHMs €ro IUIOCKOro 3cku3a. Kak nmpasuiio,
JUIsL IOCTPOEHUS ICKU3a OCHOBAHUS BBIOMPAIOT OJHY W3 CTAaHAAPTHBIX IIOCKOCTEH
npoekuuid. Beibupaem minockocte ZX M HaXHMaeM KHOIKY «9ckuz». [lmockocTh
craja IapajulelbHa DJKpa"y. HaxmeM KHONKYy «eeomempus» Ha IaHEIH
MIEPEKIIIOYEHUSI, HWXKE OTKPOETCS  OJHOMMEHHAs] WHCTPYMEHTAJIbHAS MaHENb.
Hapucyewm scku3 (puc. 1).
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Puc. 1. [Toctpoenue sckuza

C moMomiblo ONepaluu «spawjeHuey PelakTUPYeM Hally MOJENb, HAa MaHENn
CBOMCTB BBIOMpAaEM CIOCO0 «cghepoudy, HAKUMAEM «HOCMpOeHue Oemanuy u

MoJy4yaeM MOJIeJb IKUBa (puc. 2).
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Puc. 2. Pe3ynbTat onepanuu «BpalieHue)
HeoGxonumo co3nath OTBEpCTHE MO IIMOHOYHBIN ma3. JJist 3Toro BeIOMpaeM
MHTEPECYIOIIYI0 HAC MJIOCKOCTh U HAKUMAaeM KOMaHay 3cKu3 (puc. 3).
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Puc. 3. Beibop mIocKoCTH it TOCTPOSHUS ICKH3a

Bribupaem naHens HHCTPYMEHTOB «2eomMempusy, CO3AaeM OKPYKHOCTb JJIs
OyAyIIero OTBEPCTH U MPSAMOYTOJIBHUK IS HITIOHOYHOTO Ma3a (puc. 4).
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Puc. 4. [loctpoeHue cku3a

BxitoyaeM nmapamMeTpuyecKuil pexuM, Kak 3TO MOKa3aHO Ha pPHUC. 2, 3aX0IUM B
MHCTPYMEHTAJIbHYIO MTaHENb «pa3mepubly U MPOCTABIISIEM UX Ha yepTexke (puc. 5).
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Puc. 5. PaccranoBka pazMepoB B MApaMETPUUECKOM PEKUME

3axoauM B UHCTPYMEHTAIbHYIO MOJIEIb «Pe0aKmuposaHruey, BbBIoupaemM
NEUCTBUE «)yceub Kpusyto» 1 yAaJsieM JUITHUE OTPE3KHu U objiactu (puc. 6).
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Puc. 6. PenaktupoBanue 3ckuza

Omnepanuein «gvipesamv 6b10a61U6AHUEM» BBIIABINBAEM 3CKHU3 4Yepe3 BCIO
MOBEPXHOCTh, MOy4asi OTBEPCTHE C IIMOHOYHBIM Ma3oM (puc. 7).
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Puc. 7. Pe3ynbTaT onepanuu «BbIpe3aTh BbIAABIMBAHUEM»

Bpamast monens, mpoBeneM CKpyrieHHE pedep paanycoM 2 MM U MOCTPOUM
dacku pasmepom | mMm. Mopenp mkuBa rotoBa (puc. 8). IlocTpoeHme mKuBa

3aKOHYCHO.
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Puc. 8. PCSYJ'II)TEIT OIICpanu «BbIPC3aTh BbIJIABJIMBAHUCMY)
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3ansarTue 7
Coznanue geranau «Iloaymypra» B KOMITIAC-3D
Hear paGoTbl — TPUOOPECTH HABBIKM U TPUEMbl MPOCKTUPOBAHUS C
rpadguueckumu gokymeHntamu B cpene KOMITAC-3D .
Oob6opynoBanme: IIK ¢ ycranoB/ieHHBIM nakeToM «Kommacy.
IHopsinok BeIMOJIHEHNsI padOTHI:
1.Ha npuBeAcHHBIX NpUMEpax M3YYUTh JCWCTBUE KOMAaHI M IMOCTPOECHUS
yepTexa cucreMbl Kommac.
2. llonyuuTs y mpenojaBaTeis WHAWBHUAyaJbHbIC 3aJaHUs JJISl BBITOJHEHUS
MIPaKTUYECKON YacTH padOTBHI.
3. Co3nath TPEXMEPHYIO MOJIEIb COTIACHO MOTYYEHHOMY 3aJJaHUIO.
4. Co3nmaTh IOTOJHUTEIBHBIC JETAH, HEOOXOAMMBIC NJIsi COOPKH, COTJIACHO
3aJIaHUIO TIPETOAaBaTeNsl.
5. [IpoieMOHCTPUPOBATH PE3YNBTAT PAOOTHI PETOABATEITIO.
6. [Toy4uuTh pacreyaTky pe3yJIbTaTOB BBITIOJIHEHUS paOOTHI.
7. OopMuTh OTUET 110 JIabOpaToOpHOU padoTe.
Conepxanue oT4yera:
1.1lens paboTHL.
2.2OneKTpOHHAs BEPCUA PE3YyJIbTAaTOB MOCTPOEHUS
3. BeIBOZBI.
KonTposbHbIE BONPOCHI:
1. Ha3znauenne BcnomoraTtenbHbIX JuHAN B Komrac.
2. [Tapametpsl komana B Kommnac.
3. Aroput™ nOCTpOeHMs AeTanu B makere Kommac.
4. OcHoBHbIe KOMaHAbl 3d MoAeIMpOBaHUS AOCTyNHbIE B KoMmrac.
5. OcHOBHBIE cONpsKEHUS JOCTyNHbIE B Kommac.
6. Anroputm co3nanus getanu B Komrmac.
INPUMEP:
Coznanne geranu «loaymydpra» 8 KOMITAC-3D
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Puc. 1. «IlonymydTta»
IToctpoenue neranmu (puc.l) HauMHAaeM C TOCTPOEHMS ACKH3a OCHOBAHWUS,
BBIOMPAsI OJTHY U3 CTaHAAPTHHIX MJIOCKOCTeH. BriOupaem miockocth XY U HA)KUMaeM
KHOMKY «3cku3». IIOCKOCTh cTana mapajuiesibHa SKpaHy, B MAHEIH «2eoMempusiy
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BBIOMpAEM KHOIIKY «HENpepuleHblil 6600 00BEKNMO8» W BBITIOIHSIEM BblUEPUUBAHHE
npoduiis (pI/IC 2)
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Puc. 2. BeiuepunBanue 3ckuza

Brimonasiem omepanuio BparieHus, yoexaasach, YTO BO BKJIQJKE yCTAaHOBIICHA
MTO3UIINS «MOHKASL CMEeHKa» N HAKAMAEM «co30amb 00beKkmy - puc. 3-4.

|5 ter |
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@ [ea HanpasneHua
P CpeaHss NnococTs

+@H= TWnN NocTPOEHWA TOHKDA CTEHKKM &= Vngnu.LMHﬁ cteHkn 1 | 0.0 iz“ E'
v R =
o MapamMeTpbl 4 Tonkan crerra (@ PesynbTaT onepaummn CBOWCTBa

BBEOWTE 3HAYEHME TONMLWWMHBI CTEHKK

Puc. 3. [IpoBepka mapamMeTpoB BO BKJIAJIKE «TOHKAsI CTCHKa»
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Puc. 4. Pe3ynbraT BBINOJIHEHUS «ONEPALIMN BPALLIEHUSD)

BriOupast mockocts XY HEOO0XOIUMO MOCTPOUTH JOMOJHUTEIBHBIE YCKU3bBI
JUUISL TIOCJIEAYIONIETO UX BBIJABIMBAHUS U3 A€TaIH (pUC. 5)
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Puc. 5. BeiOop MI0CKOCTH U OCTPOCHUE ICKU30B

[Tocne Toro, Kak co3mainu 3CKU3bl OYIyIIMX BHIPE30B, BHIOMpAEM KOMAaHIY
«8vlpezamsv  6v10aAGIUGAHUEM», 33ala€M B TapaMeTpax BbIOUpaeM «cpeowioio
NJI0CKOCMbY U CTAaBUM PACCTOSIHUE YYTh OOJIbIIIE, YEM Y OCHOBAHUS AETAIH, TUOO 3TO
MOYXHO BBITIOJIHUTH OIEpallMeil «uepes 6ce» BO BKIAAKE «napamempuly (puc. 6).
Pesynprar omnepamuu npexacraBieH Ha puc. 7. Co3gaeM  BCIIOMOTATENbHYIO
T€OMETPHUIO B BHUAEC OKPYKHOCTEH C OCEBBIMU IUHHUSMHU [JIsi PUCOBAHMS ICKU3A
oTBepcTusi 8. 3amyckaeM KOMaHIY «8bulpe3ambv 6bl0aIusanuemy, BHIOUpaeM B
napameTpax «mpsamoe HanpasieHue». BpiOupaeM mnapameTp «0o nogepxHocmu» H
YKa3bIBaeM €€, TOBEPHYB MPEeABAPUTEILHO MOJIeNb (puc. 9). Pe3ynbTaT BBINOJIHEHUS
ornepauuy ykaszaH Ha puc. 10.
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Puc. 6. BermaBiuBaHue YCKHU30B
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Puc. 8. [TocTpoeHue rckn3a 0TBEpCTUE
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Puc. 9. BBI,Z[aBJII/IBaHI/IC OTBEPCTUS 0 YKa3aHHOU MOBEPXHOCTH

56



[ e e — T
b

W Wb B R a8 b G Y N N e R e [P

.3

fosznaPas =Pl 3l reses

Puc. 10. BergaBnuBaHue oTBEPCTHS 10 YKa3aHHON IOBEPXHOCTH

Jlnst TOro, 4ToOBI TIOCTPOUTH €IIe TPU OTBEPCTUS, BBHIOMpAcM  MaHEIb
«maccusvly, 3alyCKaeM KOMaHIY «MACCU8 NO KOHYEHMPU4eCcKou cemke» W
yKa3blBaeM B JIepeBe IMOCTPOCHHI paHee CO3JaHHYIO OTCPAIUIO I OTBEPCTHS
«gvipezamsb evioasnusanuemy (puc. 11)
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Puc. 11. Beibop 00bekTa 1j1s TOCTPOSHUS MacCHUBa

3areM BbIOMpaeM BHYTPEHHIOIO IUIOCKOCTH M B TIlapamMeTrpax 3a/aeM
KOJIMYECTBO OoTBepcThid,mar 360 rpaaycoB U HAXKMMAEM KHOIIKY «C030amb 00beKmy.
Pe3ynpTaThl NpoAelaHHbIX Ollepaluy yKa3aHsl Ha puc. 12-13.

s cozmanusi pedep >KECTKOCTH, CO3/IaJuM 3CKU3 MIOCKOCTH XY, Kak 3TO
nokazaHo Ha puc. 14. HeoOxomumo oOpaTuTh BHMMAHHE, YTO MPHU IMOCTPOCHUU
ACKH3a, JINHUA JOJIKHA [IEPECEUbCS] C TPaHsIMU JACTAIIN.
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Puc. 12. TlocTtpoenue maccuBa
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Puc. 14. IToctpoenue 3ckun3a
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3amyckaeM KOMaHIY «peopo dcecmxocmuy, 3aaeM «moawury» cTeHku 10
MM U 33JaeM «npamoe Hanpasienue». HaxuMaeM co3nath 00bEKT (pHUC. 15)
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Puc. 15. IlocTpoenue pedpa :KecTKOCTU

JUIs mOCenyromero IOCTPOCHUSA  ACKM3a INIOCKOoCcTH XY, 3aJaeM BHI:
«HesuouMble TUHUUY» TOHKUE. 3aTEM Ha MAHEIU «2eoMempusiy 3allyCKaeM KOMaHIy
«BCNOMO2AmMeNbHAsl B8ePMUKANbHASL NpAMAsy W CTaBUM B TOYKE, Ka3aHHOW Ha
pucyHnke 16. BriuepumBaem 5cku3, MOKa3aHHBIM Ha puc. 17. 3amyckaeM KOMaHIy
«onepayus evidasiueanuemy». BriOupaeM TUI HaANpaBICHUS «00a HanpasieHus» u
«00 nogepxnocmuy nunuHApa. Haxxumaem «cozdamv ob6wekmy (puc. 18). 3epkaabHO
oToOpakaeM peOpo W DIEMEHT, KOTOPBIM CO3Jald B MPEABIAYIICH Omepanuu.
3ammyckaeM «3epKaibHbli MAccudy, BEIONpaeM OOBEKThI U3 CITUCKA JepeBa MOJIEIH, U
yKa3bIBaeéM IUIOCKOCTh ZY, Ha KOTOpyo OyneM 3epkajibHO oToOpakaTh. Haxkxumaem

«cozoams 0ovexmy (puc. 19).
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Puc. 16. ITocTtpoeHne BCrioMOraTebHOM reOMETpUN
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Puc. 18. Pe3ynpTraTr onepannun «BbIABIMBAHUEY
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Puc. 19. Pe3ynprar onepaunu «3€pKajbHbIA MacCUB»
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3ansaTue 8
Co3nanme geraau «Kponmreiitn» B KOMIIAC-3D

Hean paGoTbl — 1TpUOOPECTH HABBIKK W TNPUEMbl MPOCKTUPOBAHUS C
rpadguueckumu gokymeHntamu B cpene KOMITAC-3D .

Oob6opynoBanme: IIK ¢ ycranoB/ieHHBIM nakeToM «Kommacy.

IHopsinok BeIMOJIHEHNsI padOTHI:

1.Ha mnpuBeneHHBIX MNpUMEpPAX H3YUYUTh AEHCTBUE KOMAaHA U TOCTPOEHUS
yepTexa cucreMbl Kommac.

2. [lonyunts y mpenojaBaTesss WHAUBUIYATbHBIEC 3aJaHUS NI BBINOTHEHUS
MIPaKTUYECKON YacTH padOTBHI.

3. Co3nath TPEXMEPHYIO MOJIEIb COTIACHO MOTYYEHHOMY 3aJaHUIO.

4. Co3nath AOMOJHUTEIBHBIE JETaau HEOOXOIUMBbIC JJIsi COOPKH COTJIACHO
3a/IaHUI0 MPETO/IaBaTeNsl.

5. [IpoJieMOHCTPHUPOBATH PE3YNBTAT PAOOTHI IPETOJABATEITIO.

6. [Toy4unTh pacreyaTky pe3yJbTaTOB BHITIOJIHEHUS paOOTHI.

7. OopMuTh OTUET 110 JIabOpaTOpHOU padoTe.

Conepxanue oT4yera:

1.1lens paboTHI.

2.2OneKTpOHHAs BEPCUA PE3YyJIbTaTOB MOCTPOEHUS

3. BeIBOZBI.

KonTposbHbIE BONPOCHI:

1. Haznauenne BcnomoraTtenbHbIX JuHu B Kommac.

2. [Tapametpsl komana B Kommnac.

3. Aroput™ nOCTpOeHMs AeTanu B makere Kommac.

4. OcHoBHbIe KOMaHAbl 3d MoAeIMpOBaHUS AOCTyNHbIE B KoMmrac.

5. OcHOBHBIE cONpsKEHUS JOCTyNHbIE B Kommac.

6. Anroputm co3nanus getanu B Komrmac.

INPUMEP:
Coznanue geranu «Kponmreiin» B8 KOMITAC-3D

Puc. 1. Jletanb «KpOHIITEIH

[TocTpoenue nanHoi aetanu (puc.l) HAaUMHAEM C CO3/IaHMs TIepeaHEH YacTu:
JUISL OTOTO HYXKHO HadaThb C CO3JaHUs €ro IUIOCKOro 3ckusa. Kak mpasumio, s
MOCTPOEHUSI 3CKU3a OCHOBaHWS, BHIOMPAIOT OJIHY W3 CTaHJAPTHBIX IIJIOCKOCTEH
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npoekuuid. Beibupaem miockocts XY M HaXKUMaeM KHOTKY dcku3. [1nockocTs crana
napajjiesibHa JKpaHy, TElepb MOXKHO YEPTUTh caMmy IEpeNHIO 4YacTb. Haxxmem
KHOIIKY 2eomempus HA TAHEIHW INEPEKIIOYECHMs, HU)XKE OTKPOETCS OJHOMMEHHAas
MHCTPYMEHTAJIbHAS IIaHEJb, 4 TEIEepb HAXMEM KHOIIKY npamoyzonvHux. Hadeptum
HEOOIBIION NPSIMOYTOJIBHUK TaK, YTOOBI TOUKA Havajla KOOpAUHAT 3CKU3a OKa3ajlach
BHYTpPH IIPSMOYTOJIbHHUKA (pHC. 2)
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Puc. 2. IlocTpoenue 3cknsa

HaxxmMeM KHOMIKY «ompe30k», TOCTPOMM JIMarOHANIb MPSAMOYTOJIbHUKA, C
MOMOIIBIO TPUBSI3KU «Oaudxcaviuias moukay. O0s3aTeIbHO U3MEHUM CTUJIb JIMHUM C
«OCHOBHASL» HA «MOHKAA». YKAKEM CEpeHY JHAroHalu C TMOMOIILI0 MPUBSI3KU
«cepeouna ompesKay (puc. 3)
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Puc. 3. [locTpoeHune BCIOMOraTeIbHOM FEOMETPUHN

Haxxmem KHONIKY «napamempuszayusy Ha TAHENU MEPEKIIOYEHUS U KHOIKY
«0OBeOUHUMb MOYKUy. YKaKeM Hadajlo KOOPJIMHAT 3CKU3a M TOYKY Ha JUAroHalu
npAMoyrojibHuka. LleHTp mnpsSMOyrojJibHMKa TEPEMECTUTCS B TOYKY Hayasa
koopauHart (puc. 4). [loctpouM IpsMOYTOIBHUK C MMPOU3BOJIBHBIMHU pa3MepaMu, JJIsl
ATOTO HAXKMEM KHOIKY «aemopazmep», Ha UHCTPYMEHTAIbHON MAHEIH «pa3mMepbly.
[TocTtpouM BepTUKAIBHBIA pa3Mep HM TPUCBOMM €My 3HaudeHue S50 MM, a
ropusoHTanbHOMy 40 MM. Ha mnanenu «eeomempus» HaxXuMaeM KHOIKY
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«oKpyscHocmby. BBogum B okHO paaumyc 20 mM. JlumiHue snemMeHTHl o0Ope3aeM ¢
TIOMOIIIBIO KOMAHJIBI «yCetb KpU6yio» Ha IIaHenn «pedaxmuposanue (pHc 5).
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Puc. 5. ITocTtpoenue sckusa

[ToBToprM mpoOjENaHHBIE OMNEpaIMK, TOJBKO IMUPUHY MPAMOYTOIbHUKA
BO3bMEM paBHOU 60 mm, a paanyc OKpy>XKHOCTU paBHBIM 30 mm. Komannol «yceus
Kpugyroy yJalliM JIMIIHUE IOCTpOoeHus (puc. 6)

T . —

Puc. 6. [Toctpoenue rckuza
Hapucyem npsimoyronbHuk BeicOTOM S0 MMy mupunont /00 mm. IloBTopum
OTepaluu ¢ HaX0XKJACHUEM CEPEIUHbI JUAaroHaIN M COEAUHEHUEM TOUYEK C TOMOIIbIO
MIPUBSI30K «OaudNCatiuias moyka» u «cepeouna» (puc. 7).
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Puc. 7. Iloctpoenue sckuza

UtoObl HApUCOBATH BBICTYIIBI JIETAJIM MPOBEAEM BCIIOMOTATENbHBIE TIPSIMbIE HA
pacctosHMM 5 U 20 OT HWXKHEro OCHOBaHHUS MPSAMOYTOJbHHKA. [l 3TOro
UCIIOJIb3YEM KOMAaHIY «8CHOMO2AmenbHas npsimasy Ha MaHEeIu «2eomempusiy. 3aTeM
MIPOPUCYEM KOMAHAOU «ompe30Kk» HYXHbIE HaM AJIEMEHTHI (HaM MOMOTYT MPUBS3KU
«nepeceuenuey N «OIudMCatiuias moykay). JIMHue MOCTPOCHUS yNaduM KOMaHIOU

«ycewb Kpueyioy (puc. 8).
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Puc. 8. [TocTpoenue rckunsa
Komannoi ckpyenenue Ha maHenu «2eomempus» 3aJa€M PaguyC CKPYTJIEHUSA
5-10 mm. Pesymprar omepanuu TpeAcTaBieH Ha puc. 9. Breibepem «onepayuio
8b10a6IUAHUAY HA TAHENU «pedakmuposanue oemanuy». Ha sKpaHe NOSBUTCA
dbaHTOM TpPEXMEpPHOTO »JJIEMEHTa — BpPEMEHHOE H300paKeHUE, IOKa3bIBAIOIIEE
TEKyIllee COCTOsiHME co3aaBaemMoro oonekta (puc. 10). B mone «paccmosnue 1»
BBOJIMM unciio 120 mMm. Beibupaem «obpamuoe nanpasnenuey. Haxxumaem KHOIKY

«cozoamv obwvexm (puc. 11).
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Puc. 9. IToctpoenue sckuza
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Puc. 10. BrimaBiuBaHue dCKu3a
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Puc. 11. Pe3ynpTaT onepauuy BbIAABIMBAHUS
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[ToBopaunBasi MOJieIb, BEIOWpaEM IIIOCKOCTh MOKa3aHHYIO Ha PUCYHKeE 1. 12
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Puc. 12. BriGop miockocTu
[Toctporm Ha BBIOpAaHHOW MJIOCKOCTH 3CKH3 KBajapara ¢ pasmepamu 20 MM B
BbICOTY U 20 MM B 1nuHy. BritaBum kBajipaT Ha BeicoTy 30 MM. Pe3ynbTaT onepanuu

MoKa3aH Ha puc. 13.
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Puc. 13. Pe3ynbrar onepauun «BblJaBIMBAHUE

BriOupaem scku3 kBagpaTta. PucyeM Ha HEM OKPYXHOCTh paauycoM 10 MM u
UCIIOJIb3YeM KOMaHJly «8blpe3amb 6ul0agiusanuemy ¢ MapaMeTpoOM «uepe3 8cex.
Pesynprar onepauun nokasan Ha puc. 14.

Oto0Opa3M CHUMMETPHYHO BBITSHYTBIH JCKHM3 KBajapaTa C OTBEPCTHEM C
MOMOILIBI0 KOMAaH/Ibl «3ePKAIbHbIL MACCU8», YKA3aB paHee MpoJieJaHHbIe Olepaluu
BBITATUBAHUA B «epeBe monaenun» (puc. 15). C moMomIp0 KOMaHIbl «CMeUjeHHAs
NJI0CKOCMb), Ha TIAHEIIN «BCHOMO2AMENbHAs 2eoMempusly CO3IaIUM IIOCKOCTh Ha
BepiHe naetanu. JlaHHas TIOCKOCTh OyAeT mMmapajiebHa IUIOCKOCTH ZX, |
IIPOMAET MO HWKHEN T'PAaHU KPUBOW. Terepb HAKUMAEM «ICKU3», PACYEM DCKHU3 C
OKPY>XHOCTBIO auaMeTpoM 40 MM U TPOU3BOIAUM «ONepayuro GvlOaGIUSAHUSN.
Pe3ynbTaT onepanuu nokasaH Ha puc. 16.
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Puc. 14. Pe3ynpTaT onepanuu «BbIpe3aTh BbIIABINBAHUEM
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Puc. 15. Pe3ynbraT onepanuu «3epKajaibHbI MAaCCHBY»
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PHc 16 Pesym,TaT OIlEpalLU «BbIJaBIMBAHUE)»

BriOupaeM BEpXHIOIO MOBEPXHOCTH MHWJIUHAPA, HAKHUMACM ICKU3, U PHCYEM
OKPYXKHOCTb OQuamempom 20 mm, KOTOPYIO HYKHO BBIPE3aTh C MIOMOIIbIO0 KOMaHIbI
«8vlpe3amb 8bl0AGIUBAHUEM» C TIAPAMETPOM BBIIABIUBAHUS «yepe3 gcey (puc. 17).
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Puc. 17. PGSYJ'ILTaT OIICpaln «BbIPC3aThb BbIIABIINBAHUCM))

3ansaTne 9
Coznanne geranu «OcHoBanue aganrepa» B KOMIIAC-3D
Hear paGoTbl — TPUOOPECTH HABBIKM W TPUEMbl MPOCKTUPOBAHUS C

rpadguueckumu gokymeHtamu B cpene KOMITAC-3D .

Oo6opynoBanmne: IIK ¢ ycranoB/ieHHBIM nakeToM «Kommacy.

IHopsinok BeIMOJIHEHHsI padOTHI:

1.Ha mnpuBeneHHBIX MNpUMEpPAX H3YYUTh JEHUCTBUE KOMAaHA W IOCTPOEHUS
yepTexa cucteMbl Kommac.

2. [lonyunTs y mpenojaBaresss WHAUBUIYAIbHBIE 3aJIaHUA JJI1 BBIIOJHEHUS
MPaKTUYECKOM YacTH pabOTHI.

3. Co3aaTh TPEXMEPHYIO MOJIENIb COTJIACHO MOJYYCHHOMY 33/IaHUIO.

4. Co3naTh AOIOJIHUTENbHBIE JETalld, HEOOXOIUMBbIE Al COOPKH COTJIACHO
3aJIaHUIO TIPETIOAAaBaTENsl.

5. [IpoieMOHCTPUPOBATH PE3YNHTAT PAOOTHI IPETIOIABATEIIO.

6. [lomyuuTh pacnevyarky pe3yJbTaTOB BBIIIOJHEHUS paOOThI.

7. ObopmMuTh OTUET IO TAOOPATOPHOI padoTe.

Conepxanue oTyera:

1.Ilens paboTHI.

2.DOneKTpOHHAs BEPCUs PE3YJIbTaTOB MOCTPOEHUS

3. BeIBOIBI.

KonTpo/abHbIE BONPOCHI:

1. Haznauenue BcrioMoraTenbHbIX JIuHUM B Kommac.

2.ITapamerprl koman B Kommac.

3.ANropuT™M NOCTPOEHHUS AeTanu B nakere Kommac.

4.0cHoBHBIE KOMaHAbl 3d MonenrpoBanus 1ocTynHble B Kommac.

5.0cHOBHBIE compshkeHus JocTynHble B KoMmrac.

6.Anroputm co3nanus jaetanu B Komrac.
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INIPUMEP:
Coznanmue geranum «Ocuoanue aganrepa» B KOMITAC-3D

Haxxmure KHONKY «Icku3zy» ' Ha naHemu «Texkywee cocmoanuey. Cucrema
IIEPEUIIET B PEXKUM PEIAKTUPOBaHUA 3CKH3a, Ilmockocts XY craHeT mapaienbHOU
akpany. Haxwmure KkHOUKy «/eomempusiy % wa «Ianenu nepeknodeHusy. Huxe
OTKpPOETCA  OJHOMMEHHAas MHCTPYMEHTajbHas IMaHelb. HaXMuTe  KHOIKY

«lIpsimoyzonoruky |Lj Ha mnaHenu «[eomempusy |O—ﬂ*|.HaqepTI/ITe HEOOJIBITION
NPsIMOYTOJIbHUK TaK, YTOOBI TOYKA Hayaja KOOPJAMHAT ACKU3a OKa3alach BHYTPHU
OpsIMOYTOJIbHUKA. J[JI1 MOCTPOEHUS JTOCTATOYHO YKa3aTh JBE TOUKH Ha JHO0O0M M3
nuaroHaneu (pucyHok 1)

Puc. 1. [locTpoenune nuaroHanu npsMoOyroJbHUKA

Ucnonws3oBanue IlpuBszok. [IpuBs3ku — MexaHW3M, MO3BOJIAIOIIMN TOYHO
3a/1aTh MOJIOKEHHE Kypcopa, BEIOpaB yCIOBUE €0 MO3UIIMOHUPOBAHUS (HaIIpuMep, B
OyKalIelt XxapakTepHoil TOYKe OOBEKTa, B €ro CeperHe, Ha MEePECCYCHUH JIBYX
O0OBEKTOB U T.1.). YIIPaBIATh MPUBA3KAMH Y00HO C TOMOIIBIO CTICIIHATIBHON MTaHeTn
«I nobanvHvie npussazkuy. Beimomuute kKoMaHay «Buo — [lanenu uHcmpymeHmosy.

B Mento naneneit ykaxute «InobanvHvie npusazku». Ha skpaHe mosBUTCS
nanenb « nodanvhsie npussazkuy (puc. 2).

Puc. 2. MeH1o rno0anbHbIX MPUBS30K

HepeTamHTe IIaHCJIb MBIIIBIO 3a 3aroJIOBOK Ha CBO60I[HOC MCCTO HaJ OKHOM

nokymenTta. Haxxmurte kHOnKy «Ompe30k» |~ Ha manenn «/ eomempus» ),
[TocTpoiite nuaroHanb NOPSMOYIOJIBHUKA — C  IIOMOIUBK)  ITPUBS3KU
«bnuxcaiiwmas mouxka» YyKaXKUTE JBE BEPIIMHBI MPSIMOYroibHUKa. it 3TOro
MOJIBEINTE KYpCOp K BEpIIMHE MpsiMOyrojibHUKa. Ha skpane oToOpa3utcst Ha3BaHUe
MPUBSI3KK, a B YKAa3aHHOW TOYKE TMOSBUTCS 3HAYOK, CBUAECTEIBCTBYIOIIUA O
cpabaThiBaHWU TPUBSI3KU. HakmMuTe JEBYI0 KHOMKY MBIINIM U TOYKA, OTMEYCHHAas
3Ha4YKOM, OyaeT 3aukcrpoBaHa. AHAIOTMYHO YKa)XKUTE BTOPYIO BepIIMHY (puc. 3).
Haxxmure kHOTIKY «/Ipepsamb KOMAHOY» © Ha nmaHeNH CHELUANBHOTO yIPABIICHHUS.
JluaroHanb IpsSIMOYTOJBHUKA HEOOX0AMMa sl €r0 MPaBUIBHOIO Pa3MEIlCHUs B
scku3e. B To jxe BpeMs, OHa He J0KHA y4acTBOBATh HEMOCPEACTBEHHO B CO3/IaHUU
AJieMeHTa — 3TO OyJeT HapylUIEHUEM OJIHOTO U3 OCHOBHBIX TPEOOBAaHUN K 3CKU3AM.
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W3MmeHeHune CTWis JIMHUM pelaeT 3Ty MNnpoOjieMy, TaK Kak MpH THOCTPOECHUHU
YUUTBIBAIOTCS TOJBKO OCHOBHbIE (cuHMe) nuHuM. Ha mnanenn «/7nobanvubie
npusazkuy BKIouUTe NpuBsi3ku «Cepeduna» M «Yenosas». Haxmure KHOIKY

«Touka» ~*. C IOMOIIBIO NPHUBA3KU «bnuoicatiuas mouka» TMOCTPOMTE TOUKY Ha
cepeauHe guaroHau (puc. 4).

Lrwse 0511750
¥ron 7,40

R ]

B I
Puc. 3. IToctpoenue 3cknsa

i

|
Puc. 4. ITocTtpoenue rcknsa

%
Haxxmute kHomky «llapamempuzayusi Ha «[lanenu nepexnioyenus» H

14, e
KHONIKY  «O0beouHums mouku | A i 11)/ A YKaxure Havalio

KOOpJIMHAT ACKM3a M TOYKY HA JMaroHaiau IpsMoyroipHuka. LleHTp
MPSIMOYTOJIbHUKA TIEPEMECTUTCS B TOUKY Hadasia KoopauHar (puc. 5).
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|
Puc. 5. ITocTtpoenue scknsza

Haxmure kHONKy «A4eémopazmepy 4 Ha HHCTPYMEHTAIIBHOM TNIaHENIH

«Pasmepvr» . YKaxXuTe MHIIEHbIO BEPXHUU TOPU3OHTAJIBHBIM OTPE30K, 3aauTe
[IOJIOKEHWE pasMepHOUW JuHUM. B mnone «Bwipasicenuey ITHAIOTOBOIO OKHA
«Ycmanoeums 3nauenue paszmepa» BBEOWUTE 3HaUY€HUE 22.6 MM U HaXKMHUTE KHOIIKY
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«OKy. TlocTpoiiTe BepTUKaJIbHBIA pa3Mep, U MPUCBOWTE eMy 3HaueHue 16.3 mwm.
-l

3akpoiite 3cku3. JJiss 3TOro HaXMUTE KHOIKY «ICKuU3» eunle pa3. Haxmure

KHOIIKY «Onepauuﬂ 8b10ABIUSAHUSLY 'il‘ Ha IIaHCINn «Peéaxmupoeauue oemaiuy |E|
Ha OKpaHE MOsABUTCA (baHTOM TPEXMEPHOI'O 2JIEMEHTA — BPEMCHHOC I/I306pa)KeHI/Ie,
ITOKAa3bIBAOIICC TEKYIIEC COCTOAHUE CO3/JaBACMOI'0 00BEKTA (pI/IC. 6)
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Puc. 6. Onepanus BelgaBIMBaHUs

Beenure yucno 8,7. 3HaueHue momnajeT B mojie «Paccmosnue [» Ha Ilanenn
CBOMCTB. DTO pe3ynbTaT paboThl pexuma «lIpedonpedenennoco 6600a» napaMmeTpoB

(puc. 7).
A +) 2amz1 5:5:] - %] ~ |PaccTopnme 1 | 8.70 = ||®| -ﬁ] Yron 1 | 0.0 =
Puc. 7. TTapameTphl ONepaIiiy BblIaBIHBAHKS

Haxxmure knaBumy «Enter» nns ¢duxcanmuu 3Havenus. Haxvure KHOMKY
«Co30amv 06vekmy» * na «llanenu cneyuanbnozo ynpaenenusy — OyIeT HOCTPOEHO
OCHOBaHMeE JieTaju (puc. 8).

Puc. 8. Pe3ynprar onepannu BblIaBIMBAHUS
VYKakuTe NepeHIon IrpaHb OCHOBaHMs (PUC. 9) U HAXKMUTE KHOIIKY « DCKU3Y.

Puc. 9. Pe3ynbrar onepanyu Bbl1aBIMBAHUS
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Ha nmoBepXHOCTH CTpOUM OKPYKHOCTh AuameTpoM 15.4 (puc. 10).

Puc. 10. IToctpoeHue OKpy>KHOCTH

[ToBTOpsiem omnepanuio U ykasbiaem nuametp 12.4 mm (puc. 11).

Puc. 11. IToctpoeHnre BTOpPOI OKPYKHOCTH

3aKpOUTE «ICKU3» '. Haxxmute KHOTIKY «Bvipeszamb evl0asiusanuemy Bl ya
nauenu «Pedaxmuposanue demanuy '™ (puc. 12).

Puc. 12. IlpeaBaputenbHoe U300pakeHNE OTIEPAINH
«BBIPE3aTh BBIJIABIIMBAHUEM)

Bsenure uncio 0.5 MM . 3HayeHune nonaneT B nosie «Paccmosnue 1» Ha [lanenn
cBoiicTB. Haxxmute xinasunry «Enter» nist dukcarnuu 3nauenus (puc. 13).

[l A[O300e2 [ [-]|[$ ] [Paccromue 11,10 | e[ yron 1

Puc. 13. [laHens CBOMCTB ONEpalNK «BBIPE3aTh BbIIABIMNBAHUEM
Haxmure xHonky «Cosdams obvexm» * Ha IlaHenM CIENUANBHOTO
ynpasienus (puc. 14).

Puc. 14. Pe3ynpTaT onepannu «BbIpe3aTh BbIIABINBAHUEM
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VYkaxxure rpab, Kak MOKa3aHO Ha PUC. 15 U HAKMHUTE KHONKY « ICKU3» '.

Puc. 15. Pe3ynbrar onepanuu «BbIpe3aTh BbIIABIMBAHUEM)
W3 neHTpa KOOpAMHAT OTJIOXKUM (BBEpPX) OTpe30K JIMHHOW §.15 MM. 3areM u3
€ro KOHIIa OTPe30K (BJIEBO) JIIMHHOM 2.7 MM M BHU3 JJIMHHOW 6 MM. B KOHIIE OTpe3ka
MIOCTPOUM OKPY>KHOCTh ArameTpoM 3 MM (puc. 16).

Puc. 16. Iloctpoenue sckuza

Haxmure kHONKY «Yceub kpugyo» @‘ Ha naHenu «Pedakmuposanuey ®],

VYka3plBaeM MHUIICHBIO HA BCE OTPE3KH, YTOOBI OCTaIaCh TOJIBKO OKPYKHOCTB
(puc. 17).

Puc. 17. IlocTtpoenue sckur3a
st Toro, 4troObl TOCTPOUTH €IIe TPU OTBEPCTHS, BBIOMpPaeM  IaHEIb
«MacCUBBDY, 3allyCKaeM KOMaHAY «MAcCug8 N0 KOHYEHMPUUECKOU CemKex.
VYcraHaBiauBasi mapameTpbl «PABHOMEPHO NO OKPYICHOCHUY», YKA3bIBasl KOJIUYECTBO
OTBEPCTHIA, TTOJTy9aeM U300pakeHne, mpecTaBlieHHoe Ha puc. 18.

Puc. 18. ITocTtpoenne maccuBa
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N3 meHTpa KOOpIHWHAT CTPOMM OTPE30K (BBEPX) TaK, YTOOBI OH BBIXOJWI 32
npenensl kopmyca. OT ero KoHIa OTJI0XKHUM OTPE30K 3.7 MM BI€BO U 3.7 MM BIPABO.
OT KOHIIOB OTPE3KOB OTJIOKHM OTPE3KH IepeceKaroniue kopnyc (puc. 19).

Puc. 19. IlocTpoenue 3ckusa

VY nanum otpe3ok nocepenune. M3 meHTpa KOOpaAuHAT OTIOXKHM OTPE30K BBEPX
¥ BHU3 3.3 MM, a U3 UX KOHIIOB TIPOBEJIEM OTPE3KH BJIEBO U BIIPABO, YTOOBI OHU
BBIXOJIMIIN 3a mpejensl kopryca (puc. 20). C nmomoimpio GyHKIUKA ycedb KPUBYIO
yOupaeM HeHY HbIE Ha 00bEKTHI (puc. 21). 3akpoilTe «ackuz» '. Haxxmute kHONIKY

«Buvipesamb  vl0asnusanuem» Bl  ya namemm «Pedaxmuposanue demanuy™
(Pucynok 22). Beeaute uncno 6.2. 3HadyeHue nomajer B nojie «Paccmosanue 1» Ha
[Tanenu cpoiicTB. Haxkmurte kiasuiny «Enter» mist ¢ukcanuu 3Hadenus (puc. 23).

Haxxmute knonky «Cozdams obvexm» ~ Ha IlaHEnn CnenManbHOTO YIPaBJICHUS

(puc. 24). YkaxuTe rpaHb U HOKMHUTE KHOMIKY «ICKU3» ' (puc. 25). 3agagum
KOOPJIMHATHI OKPYKHOCTH C ITOMOILbIO BCIIOMOTaTEIbHBIX JUHUI PUCYHOK (pHC. 26).

BIpaEHHEAHHE

Puc. 20. IToctpoenue 3cku3a
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Puc. 21. IToctpoenue sckuza

Puc. 22. [IpeaBaputenbHOe U300pakeHUE ONIEPAIINU
«8blpe3ambs 8bl0ABIUBAHUEM »

3003 [ A])|[$8 [ [racoromoe 1620 |- |8 on

Puc. 23. [TapameTpsl onepaiuu «8uipe3ams 8blOABTUBAHUEM »

Puc. 24. Pe3ynbTat onepanuu «8uipe3ansv 8bl0AGIUBAHUEM »

Puc. 25. Bei6op rpaHu 1151 TOCTPOEHUSI ICKH3a
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Puc. 26. IToctpoenue 3ckusa
[Toctpoum okpyxkHOCTH AuameTpoM 5.2 MM (M6x0,75) B TOouke mepecedyeHust

Yo6upaem BciomoraTenbHbie TUHUU (puc. 27). 3aKpONTe «9CKU3Y L[]

Puc. 27. Iloctpoenue 3cknsa

Haxmure  kHONKYy  «Buwipezams svi0asusanuem» B Ha  TaHenu
«Pedaxmuposanue demanuy 19 (puc. 28)

Puc. 28. [IpeaBapuTtenbHOe U300pakeHNE ONIEPALINH
«8blpe3ambs 6bl0ABIUBAHUEM »

][3a0es 1[0~ I[a] - [paceromwe 1170 | gy & vron

Puc. 29. ITapameTpsbl onepanuu «guipe3ams 6b10A8IUBAHUEM»

BBeaute uncio 1.7 MM . 3Hauenue nomnaaeT B nojie «Paccmosnue [» Ha Ilanean
cBoiicTB. Haxxmure knaBumry «Enter» nnst ¢pukcaunu 3nadenus (puc. 29).

Haxwmure xkuonky «Cozoams obvexmy * pa TlaHenmu cCIEIUATBHOTO
ynpasienus (puc. 30).
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Puc. 30. Pe3ynbrar onepanuu «8uipe3anv 8bl0AGIUBAHUEM »

@

Haxmure kHONKy «Ycnoenoe uszobpascenue pe3voObl»

&

«nemenmol opopmaeHus». = . HaBequTe MHUIIIEHBIO HA TPaHb OTBEPCTHUS U HAXKMUTE.
3atem HaxkmuTe Enter. [losiBuTcst ycmoBHOE n300paxkenue pe3bosn! (puc. 1.31).

Ha IIaHCIIN

Puc. 31. PesynbTaT onepanuu « Y CIIOBHOE H300paKeHNUE PE3bOBI»
VYkaxuTe rpaHb U HAKMUTE KHOMIKY «DCKHU3» | (puc. 32).

Puc. 32. BoiOop rpanu st HOCTPOCHUS CKU3a

[ToctpouM OKpyXkHOCTh AuameTpoM 6.4 MM, H3 LEHTpa MpeAbIIyIIEH
OKpYXHOCTH (puc. 33).
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Puc. 33. IlocTpoeHue 3cku3a

3aKpoiTe ICKU3 |. Haxxmute kHOTKY «Buvipezams @vbi0asnueanHuem Bl ya
nauenu «Pedaxmuposarue demanuy'@ (puc. 34).

Puc. 34. IIpeaBaputenbHOe N300paxeHUe ONEepalluu «8blpe3ants
8b10A6IUBAHUEM »

zH (-) 3ckmnz:5 || |¢jh |v || |Ea |v |F'EICCTO:F|HHE 1 |£run 1

Puc. 35. [lapameTpsl oniepaliuu «8vipe3ams 6b10A6IUBAHUEM)

BBemute umcino 1. 3Hauenue mnomanetr B noie «Paccmosinue 1» Ha Ilanemn
cBoiicTB. Haxxmute xinasunry «Enter» nist dukcaruu 3nauenus (puc. 35).

Haxmure xHonky «Cosdams obvexkm» * Ha IlaHEnM CIENUANBHOTO
ynpaienus (puc. 36).

Puc. 36. Pe3ynbTar onepanuu «8uipe3anmsv 8bl0AGIUBAHUEM »

VYKaXuTe TpaHb U HAKMUTE KHOIIKY « DCKU3Y L (puc. 37).
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Puc. 37. Yka3anue rpanu
[loctpouM OKpyXHOCTb AuameTpoM 1.4 MM, H3 LEHTpa MpeAbIIyIIen
OKpY>KHOCTH (puc. 38).

Puc. 38. [locTtpoenue sckusa

3aKporTe «9CKU3» E'. Haxkmute KHOTIKY «Buvipesamb 6bl0as1u8anuemy Bl ya
nauenu «Pedaxmuposanue demanuy'™ (puc. 39 - 40). Be6upaeM MOBEpPXHOCTb, [0
KOTOpOH HyXHO BhIpe3ath (puc. 41). Haxmure kuonky «Cozdams 06vekm» * Ha

[lanenu cnemumanbHOro ympasieHus (puc. 42). Jns Toro, 4toOBl 3epKajbHO

0TOOpa3UTh MOCTPOEHHOE OTBEPCTHE, HAKMUTE KHOIKY «3€pKANbHbIU MACCUB» ‘
Ha maHenu «Maccusby Z. B «/lepeBe Momenw» yKaxuTe YETHIPE JJIEMEHTA,
COCTaBJIIIOIIME JIEBOE OTBEPCTHE, KAK ATO MOKazaHo Ha puc. 43-44. Ha Ilanenn

CBOWCTB HAXXMUTE KHOIIKY «[L1ockocmuvy =) (puc. 45). B «/[epege mooenu» ykaxute
[Lnockocts ZX.

Puc. 39. BeinoiHeHNE oniepaluu «8bipesams 8bl0AGIUBAHUECM )

7 55 Ha paccrosnme
t Yepes Bce
% 43 [o BepwiHbl

&5 Oo nosepxHocTH |

m Ao Gnusaiiwed NOBePXHOCTH
:|| (-) 3crmz6 |||,§h |v || (7] | ||—p§Hb 1 | OfBeKT He onpeqe PaccTosnme 1 Zron 1

Puc. 40. [TapameTpsl oniepaniuu «8vipe3anmsv 8b10AGIUBAHUEMY
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Puc. 41. IIpeaBapuTenbHbIi pE3yabTaT BBIIIOJIHEHUS ONEPALUN «8blpe3amb
8b10ABIUBAHUEM »

Puc. 42. Pe3ynbTaT BBINIOJHEHUS ONIEPALIUH «8blpe3amb 8bl0AGIUBAHUEM »

Puc. 43. ITapameTpsl onepanyu «3€pKajJlbHbIA MACCUB)

BhipezaTe 3NeMeHT BhlA3ENWEGHMA:S
YCnoeHoe Wzobpamene pesebni2

BhipezaTe 3NeMeHT BhlA3BENWEIHWA:S
BhipezaTe 3NeMeHT BblA3BENWEGHWA:D

| Ofvextsl | Crucox ofvexros << | [[Z1|nockoets | Mnockocts ZX.(1)H]|[(Ire

Puc. 44. BriGop cniicka 00BbEKTOB ONEPALIUN «3EPKAIbHBIN MaCCHUBY»
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- Maockocts ZX
-5l MnockocTe ZY
%‘h\ Ock X
: %‘h\‘ Oce Y
Q‘h\‘ Qce Z
I}I (+) 3wzl
g Onepaumn BelgaenmeaHual
I}I (-) Fckmz:2
@ Beipesats 3nemenT Bblgaenmeanus:l
EI (-] Ickmz3

--[B] Boipesate 3nemenT sbigaenueaHng:2

EI Jcknzd

-8 Beipesate 3nemenT BblgaEAMBaHIS:I

- @y YcnosHoe nsoBpakerne pessbiil

EI (-] Jcknz:5

- BripezaTe 3NeMEHT BIZ3BAMEAHNAY

I}I (-) Jckmzb
- BblpesaTe 3NEMEHT BbIABBAMBAHNS:D

Puc. 45. Boi6op miiockocTH JJ1s ONepaIuu «3epKajbHbIi MacCUB)
B okne mojnenu Oyzaer nokazaH ¢haHTOM 3epKaJIbHOTO MaccuBa (puc. 46).

Puc. 46. IIpenBapuTtenbHbIil pe3ynbTaT BBITOJIHEHUS ONlEpallin
«3€pKaJIbHBbIN MaCCUB»
Haxwmure kHOnKy « Cozoams o6vexmy ~ (puc. 48).

Puc. 48. Pe3ynbTaT BBITIOJHEHUS ONEPALINU «3€PKATIbHBIN MAaCCUB)

Haxxmute KHOTKY «gackay B 2 nasem «Pedaxkmuposanue oemanuy .
VYkaxxkure rpaHu, Ha KOTOpbIX co3maem dacku. dacka paBHa 1.5x45° (4 dackmn)
(puc. 49-50)
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Omasa1[1.50 [2]0ma2[1.50 [Swren[45.0  [2]|RI[@

[e=o = &

IT:

Puc. 49. [TapameTtps! hacku

Puc. 50. I[IpeaBapuTenbHbIi pe3yabTaT BBHITTOJHCHHUSI KOMAH/IbI «(packar
puc. S51).

Haxwmure kaonky « Cozoams ob6vexmy ™ (

Puc. 51. Pe3ynbTat BeINMOJHEHUS] KOMaHIbI «(ackay

VYKaxuTe rpaHb U HAKMUTE KHOIIKY « ICKU3» ' (puc. 52)

Puc. 52. Boi6op rpanu Jj1si TOCTPOCHHS ICKU3a
3amaguM KOOpAMHATHI OTBEPCTHH, Kak MOKa3aHO Ha pucyHke. KoopaumHatbl
BTOPOTO OTBEPCTHS MOKHO HAlTH ¢ TOMOIIIBIO 3€pKaIbHOI0 MaccuBa (puc. 53).
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viza)
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Puc. 53. IlocTpoenue 3ckuza
B aTHX TOUKax MocTpouM OKpYKHOCTH auaMeTrpoM 2.8 mM. Ilocne moctpoenus
OKPYKHOCTEH ClielyeT yAAINTh HEHYKHBIE JIMHUU U pa3Mepsl (puc. 54)

Puc. 54. Iloctpoenue OKpykHOCTEN

3aKpouTe «aCcKU3» |. Haxxwmute kHOTIKY «Bovipezams gvioasnusanuemy Bl ya
nauenu «Pedaxmuposanue demanuy ' (puc. 55-56)

Puc. 55. IlpenBapurenbHbIi pe3yJbTaT BBIIOJHEHUS ONEpaIlun
«8blpe3ams 8bl0AGIUBAHUEM »

&3



TE Ha paccToAHue
Yepes Bce

R Myzpes e

[ [o nosepxHocTk

W o Gmowaiiwei nosepxHocTk

7| 3ame | [&]-] @[ ][ga & yren 1 [00 T2

Puc. 56. [lapameTpsl oniepaliuu «8vipe3ansv 6b10AGIUBAHUEM)
Haxxmure knomky «Coszdams obvexm» ™ Ha IlaHenmum CIENUanbHOTO
yIpaBIEHUSI.

Puc. 57. Pe3ynbrar onepanun «8vipezams 8bl0AGIUBAHUECM »

VYKaXHTEe TpaHb W HAXMUTE KHONKY «ICKU3» ' (puc. 58). 3amagum
KOOPAMHATHI OTBEPCTUH, KAK ITOKa3aHO HA puc. 59. B Toukax nepecedyeHus: NOCTPOUM
OKpY>XHOCTh guameTpoMm 2.15 mm (M2,5x0,35). [ns Gomnee ObicTporo mporecca
IIOCTPOEHUS, IOCTPOUB OAHY U3 OKPYXHOCTEM MOXKHO BOCIOJIb30BaThCS KOMaHAON
«3epKanvhbll Maccus». Y 0upaeM BCIO BCIIOMOTraTeIbHYI0 reoMeTpuio (puc. 60).

Puc. 58. Beibop rpanu
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Puc. 59. IlocTtpoenue 3ckn3a

Puc. 60. IToctpoenue scku3a

3aKpOUTE «ICKU3» '. Haxxmute KHOTIKY «Bbipe3amb 8b10a8IUBAHUEMY Bl ya
nauenu «Pedaxmuposanue demanuy ™. (puc. 61)

Puc. 61. IIpenBapurtenbHbIi pe3ybTaT BIOJHEHUS ONEpaIlun
«8blpe3ams 8bl0AGIUBAHUEM »
Bsenure unciao 7. 3HaueHne aBTOMATUUECKH TTONaAeT B noye «Paccmosanue 1»
Ha [Tanenu coiicTB. Haxxmute knaBuiny «Enter» mis ¢pukcanuu 3uaueHus (puc. 62).
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Puc. 62. [lapameTpbl BBIIOJIHEHUS ONIEPAIITH «8blpe3amb 8bl0AGIUBAHUEM »

Haxwmure xkaonky Cosnath 006ekT * Ha [laHenu CrenuanbsHOrO YIpaBICHHS.

Puc. 63. PCSyJIBTaT BBITIOJIHCHUA OIICpalluN «6blpe3antb 8b10ABIUBAHUCM Y
Tak kak OTBCPCTHUA p€BB6OBBIe 0003HAYbTE HX, KaK 3TO YiKC OBLIO CACJIaHO Ha

puc. 31. (Venosnoe uzobpasicenue pe3vovi ﬁ‘ ). [TocTpoenue kopmyca 3aBepIICHO
(puc. 63).

3ansaTue 10
Coznanue geranu «Ocuoanue aganrepa» 8 KOMITAC-3D

Hear paGoTbl — 10pUOOpPECT HABBIKKM M TNPUEMbl MPOCKTUPOBAHUS C
rpadguueckumu gokymeHntamu B cpene KOMITAC-3D .

Oo6opynosanue: IIK ¢ ycranoB/ieHHBIM nakeToM «Kommacy.

IMopsiaok BbINOJIHEHHUS PadOTHI:

1.Ha mnpuBeneHHbIX mnpUMepax H3YYUTh JEUCTBHE KOMaHA M MOCTPOCHMS
yeprexa cuctembl Kommnac.

2. IlonyuuTs y mnpemnojaBaTessi WHIMBUIYaJbHbIE 3aJaHUS JUISl BBIIOJHEHUS
PAKTUYECKON 4acTu paboThI.

3. CoznaTh TpEXMEPHYIO MOJIENb COTIIACHO MOJyYEHHOMY 3aaHHIo.

4. Co3parb AONOJHUTENbHBIE JI€Tali, HEOOXOAMMBIE MJii COOPKH COTrJacHO
3aJIaHUIO TIPEToaBaTesl.

5. [IpogeMoHCTpUpPOBATh Pe3yabTaT PadOTHI MPENOAABATEIIO.

6. [TonyuuTh pacrneyaTky pe3yJbTaTOB BBIIOJIHEHUS pa0OTHI.

7. OdopMuUTh OTYET MO JTabOopaTOpHOI padoTe.

Copnepxanue oruyera:

1.Ilenb paGoTHI.

2.21eKTpOHHAs BEPCHSI pE3YyIbTAaTOB OCTPOEHUS

3. BeIBOJBI.
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KonTpoabHbIe BONPOCHI:

1. Ha3nauenue BcnoMoraTtenbHbIX THHUNA B KomIac.

2. ITapameTpsl koMana B Kommac.

3. Anroputm noctpoeHus aeranu B nakere Komrmac.

4. OcHoBHbIe KOMaHAbl 3d MoAEIMpPOBaHUS AOCTYIHBIC B KoMmIiac.
5. OcHOBHBIE conpsiKeHUs TOCTyIHbIe B Komrac.

6. Anroputm co3nanus aetanu B Kommac.

IHPUMEP:
Cosznanue geraau «Kpoimka aganrepa» B KOMITAC-3D
CrpoekTupyeM KpbIIIKYy MOJ KOPIYC, KOTOpbIM H300pakeH Ha puc. 29.
BeinonuTe BCe T€ K€ OMEpaliy Kak M MPU IOCTPOCHUM KOPIyca 10 HAHECEHHS

pa3MepoB Ha NOpsIMOYrojpHUK. Haxkmure KHONKY «Asmopaszmepy L] Ha

MHCTPYMEHTAJIIBHON  TAHENIH «Pasmepbz». VKaXUTe MUIICHBIO BEPXHUU
TOPU30HTAIBHBIM OTPE30K, 3aJalTe TOJIOKEHUWE pa3MEPHOW JIMHMM. B mone
«Bvipaorcenue» nHAIOroBOTO OKHAa «Ycmanosumuv 3Hauenue pazmep» a BBEIHTE
3Ha4YeHue 22.6 MM U HaKMHUTE KHONKY «OK». [locTpoiiTe BEpTUKAIBHBIA pa3sMep, U
MPUCBOMTE €My 3HaueHue 16.3 mm. 3akpoute «ackuz». g 3TOro HaXKMUTE KHOMIKY

&,

«Pedaxmuposanue oemanuy . Ha JKpaHE TMOSBUTCA (PAHTOM TPEXMEPHOIrO
9JIEMEHTa — BPEMEHHOE H300paKE€HUE, IIOKa3bIBAIOIIEE TEKYIEE COCTOSHUE
co3zaBaeMoro oobekTa. (puc. 1). Beenure uncno 2.5 MMm. 3HaueHue MONaJeT B MoJie
«Paccmosinue 1» wa IlaHenmu cBOHCTB. OTO pe3ynbTaT palbOThl pexUMa
«IIpenonpenenenHoro BBoAa mapameTrpoB» (puc. 2). Haxmure knaBumry «Enter»
s ukcanuu 3Hadenus. Haxmmure kHonmky «Coszoamb obvekm» ™ Ha Ilanemu
CHEUUaIbHOrO YIpaBieHUs] — OyIeT IMOCTPOCHO OCHOBaHWE JAeTanu (puc. 3).

((307(’1/!3» CIIc pas. Haxxmute KHOIIKY «Onepauuﬂ 8bI0AGTUBAHUSLY Ha IMaHCJIn

VYkaxuTe MepeIHI0 IpaHb OCHOBAHUS M HAKMHUTE KHOMKY « DCKU3Y [ Ha ITaHEH
«Texywee cocmosuue» (puc. 4). Ha BbIOpaHHOW TNOBEPXHOCTH CTPOUM
MPSMOYTOJILHUK JTMOO C TIOMOIIIBIO BCIIOMOTATEIbHON T€OMETPHH, JTUOO C MTOMOIIBIO
OTpPE3KOB (pHcC. 5).

Puc. 1. IlpenBaputenbHblii pe3ybTaT BHITOJTHEHUS ONEPALUU «8bl0ABIUBAHUEY

& ¥ron 1/0.0 .

Puc. 2. [TapamMeTpsI BHITIOTHEHUS OTIEPAITUN «8bI0ABIUBAHUEY

A (+) Zomz1 dﬁ:] - @ ~ |[PaccTomme 1 | 2.50 =
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Puc. 3. PCSYJ'H:TaT BBIIIOJIHCHUA OIICpalnn « 8b10ABIUBAHUEY

Puc. 4. Beibop rpanu

Puc. 5. IlocTtpoenue sckn3za
C nomo1ipio GyHKIMHU yceub KPUBYIO, YOMpaeM HEHYKHYIO T€OMETpuIo (puc. 6)
Y OCTaBJIsIEM MPSMOYTOJIbHUK.

Puc. 6. [TocTpoeHue sckn3a
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Haxmure  kHOLKYy  «Bwvipezams sbr0asnuearuem» B HAa  TaHeNn
«Pedaxmuposanue Oemanuy ¥ (puc. 6). PesynpraT OmepanpM NpeICTAaBICH Ha
puc. 7.

Puc. 7. Pe3ynbTar BbIIIOTHEHUS ONEPALIUU «8bIpE3amb 6bl0ABTUBAHUEM

Haxmure kHomky «Ckpyenenuey—— Ha mnaHenn «PemakTUpOBaHHUE IETaIN»
Py

Puc. 8. [IpenBaputenbHblil pe3yabTaT ONEPALUN « CKPY2IeHUE»
CrapaifTech yka3plBaTh KaKk MOXXHO OOJIBIIIE 3JEMEHTOB, KOTOpbIE TpeOyercs
CKPYTIJIUTh OAWHAKOBBIM PaguycoM. B 3TOM cilyyae ymnpoiaercs peaakTHPOBAHUE
MOJICITA ¥ pacueThl OyAyT BBITIOJHITHCS OBICTpEE.
Bpamenune monenu ¢ momombo KoMaHasl «/losepnymuvy . Haxxmure KHONKY

«lloseprymu» o Ha mnaHenu «Buoy. IloMecture Kypcop psaioM C MOJEINbIO,
HaXMUTE JIEBYIO KHOIIKY MBIIIN U, HE OTITyCKas €€, IepeMeIlanTe Kypcop — MOJEINb
HayHEeT IMOBOpaYuBaThCs (puc. 8).

[Tocne 3TOro OTMYCTUTE KHOIKY MBIIIM W OTKIIOUUTE KHOMKY «[logeprymby

2. VYkaxute octaBiuecs péopa (puc. 9).

-

Puc. 9. IlpensaputenbHblii pe3yJIbTaT ONEPALMH « CKPY2TIeHUE)
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B mone «Paouyc» na [lanenu cBoiicTB ycTaHOBHUTE 3HadeHuUe 2.5 mm. OOpartute

Pebpa (4
BHHUMaHHUE Ha CIIPAaBOYHOE I10JIC , COJIeprKaIlee CBEJICHUS O KOJIMIECTBE
yKazaHHBIX pebdep (puc. 10).

1 @‘ Tun [55)5| crocos [ ) | [Pamve | 2.50 [2|[Tpawn (0) |[Petipa (4) |
Puc. 10. ITapameTpsl onepaiuul «ckpyanexuey
Haxwmure kaonKy « Cozdams ob6vekmy ~ (puc. 11).

Puc. 11. Pe3ynbraTr onepaunu «ckpyenenuey

ﬁ . -
4
.

Haxxmute kHOTIKY « Packay Ha ma"enu « Pedoakmuposanue demanuy”
Jlimmaa dacku paBHa 1.5x45° (4 dackn) (puc. 12). YkaknuTe Ha MOJETH TPaHU

(puc. 13).
Omava1[1.50 [2]0mea2[1.50 [Hwron [45.0  [2]|[RRI[GRII[e
I Fa_ w 1
Puc. 12. [TapameTpsl oniepanuu «gackay
Puc. 13. IIpeaBaputenbHbIi pe3yibTaT ONEpaluu «packay
Haxxmute kHonky «Co31aTh 00BEKT (puc. 14).

Puc. 14. PesynbTaT onepanuu «gackay
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VYKaxxkuTe rpaHb U HAKMUTE KHOTIKY « DCKU3Y

]

, KaKk 1oka3aHo Ha puc. 15.

Puc. 15. Boibop rpanu
3amaauM KOOPAMHATHI KPEMEXKHBIX OTBEepCTHil. JlJIsI 3TOro Ha IepeceyeHuu
BCIIOMOT'aTeNIbHBIX MPSMBIX, HAHECEM OKPY>KHOCTh auameTpoM 3mm (puc. 16).
OuncTuTe 3KpaH OT JIMIIHUX OCHOBHBIX U BCIOMOTATENbHBIX JUHUH. (puc. 17).

4]

3aKpoUTE «ICKU3Y

nanenu « Pedakmupoesanue oemanuy -

. Haxxmute KHONKY «Bwvipezams evioasnusanuemy Ha

(puc. 18, 19).

208

Puc. 16. ITocTpoenue okpykHOCTEM

L.

Puc. 17. IlocTtpoeHne okpyKHOCTEN
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Puc. 18. [IpeaBapuTenbHbIi pe3ybTaT BIIOJIHEHUS ONEepalui
«8bipe3ambs 6bl0AIUSAHUEM »

58 Ha paccrosanue
MEh Yepes Bce |

A Figpessc)

B o nosepxHocTy

W Lo Gnuxaiiweii nosepxHocTy

ﬂl Sckmnz:8 |||e:h |" || E Erun 10.0 |z|‘

Puc. 19. ITapamerpsl onepaunu
«8blpe3ambs 8bl0ABNUBAHUEM »

-
Haxmure kHOmky «Cosdamb o00vexkm» Ha [lanenu cneuuaIbHOIO
ynpasienus (puc. 20).

Puc. 20. Pe3ynbprar BhINOJHEHHS ONEPALIUU
«8bIpe3amv 6b10ABNUBAHUEM »

VYKaxuTe TpaHb WU HAXMHUTE KHOIKY «IJCKU3» ' (puc. 21). 3amamum
KOOpAMHATHl OTBepcTHii. Ha mepeceyeHWr BCIIOMOTATENbHBIX MPSMBIX, HAHECEM
OKPYXHOCTH IuamMeTpoM 5 MM H 2,9 mM. [lociie mocTpoeHus: OKpy>KHOCTEN CIETyET
yAQIUTh HEHYXHbIE JIUHUU (puc. 22, 23).
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Puc. 21. Bri6op rpanu

Puc. 22. TlocTpoeHne OKpyKHOCTH

Puc. 23. TlocTpoeHue OKpy KHOCTH

3akpoiTe «acKu3z» @'. Haxxmure KHONKY «Bbipezamb 6bi0asnusanuem» q

Ha naHeun « Pedaxmuposanue oemanuy E (Puc. 24-25)
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Puc. 24. IIpeaBapuTenbHbIN pe3yJIbTaT BBIIOJIHEHUS ONEpaiui
«8bipe3ambs 6bl0AAUSAHUEM »

B8l Ha paccToAnune
By Yepes ece |

A Figpessc)

B Lo nosepxHocTy

W Lo 6awsaiiweii nosepxHocTH

ﬂ|3m”3:3 || |dﬂ |' || ,& Erun 1/0.0 Iz“

Puc. 25. IlapameTpsl onepannu «guipe3ams 6b10aA6IUSAHUEM»

=
Haxxmute xHOTKy «Co30amb  06vexmy Ha [laHenm coenMamIbHOTO
ynpaienus (puc. 26).

PucyHnok 26. Pe3ynbpTaT BBINOJHEHUS ONEPALMH «8bIpe3amb 8blOAGIUBAHUCM )

Haxwmute KHOTIKY «gackay * Ha maHemu «Pedaxmuposanue demanuy’ -
®dacka pasna 1,05x45° (4 dacku) (puc. 27-28).

Puc. 27. IlpeaBapuTenbHbIi pe3yabTaT BBITIOIHEHUS KOMaH bl «(packay
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3 @ Iﬁ Onwna 1 | 1.050 B={|Omsa 2 | 1.050 =4 ¥ron | 45.0 =

=

Puc. 28. I[TapameTpsl KOMaHBI «(Dackay

Haxxmute kHonky « Cozoame 00vexmy -+ (puc. 29).

Puc. 29. Pe3ynbTat BRIMOJHEHHUS KOMaH Bl «(acKay

CIICJ'I&HHBIC HaMH OTBCPCTHUA HMCIIOJIB3YIOTCA AJIA BHHTOB C MOTaHON
TF'OJIOBKOM. KpI)IIIIKa 101 KOPITYC I'OTOBA.

3anarue 11
Coznanne geranu «Kpoimka aganrepa» B KOMITIAC-3D
Heas paGoTbl — TPUOOPECTH HABBIKK W TPUEMbl MPOCKTHUPOBAHUS C

rpadguueckumu qokymeHtamu B cpene KOMITAC-3D .

Oo6opynoBanmne: IIK ¢ ycranoB/ieHHBIM nakeToM «Kommacy.

IHopsinok BbIMOJIHEHHsI padOTHI:

1.Ha mnpuBeneHHBIX MNpUMEpPAX H3YYUTh JOEHUCTBHE KOMAaHJ W IOCTPOEHUS
yepTexka cucteMbl Kommac.

2. IlonyuuTs y mpenojaBaresis WHIWBUIyAJIbHbIEC 3aJlaHUs JUIsl BBIOJTHEHUS
MPaKTUYECKON YacTH pabOTHI.

3. Co3aaTh TPEXMEPHYIO MOJIENIb COTJIACHO MOJIYYEHHOMY 3aJIaHUIO.

4. Co3naTh AOIOJIHUTENbHBIE JETalld, HEOOXOIUMbIe Al COOPKH COTJIACHO
3aJIaHHIO TIPETIOAaBaTeNsl.

5. [IpoieMOHCTPUPOBATH PE3YNHTAT PAOOTHI IPETIOIABATEIIO.

6. IlomyuuTh pacnevyarky pe3yJbTaTOB BBIIIOJHEHUS paOOThI.

7. OopMuTh OTUET 110 JIaOOpaTOpHOU padoTe.

Conepxanue oTyera:

1.1lens paboTHI.

2.DO7eKTpOHHAs BEPCUs PE3YJIbTaTOB MOCTPOECHUS

3. BeBOIBI.

KonTpoabHbIe BONPOCHI:

1. Haznauenne BcnomorarenbHbIX JuHUN B Kommac.

2. [Tapametpsl komana B Kommnac.

3. Aroput™ nocTpoeHus AeTtanu B nmakere Kommac.
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4. OcHoBHbIe KOMaH b1 3d MomenupoBanus nocTymHbIe B Kommac.
5. OcHOBHBIE cONpspKeHUsT JOCTymHbIe B Kommac.
6. Anroputwm co3nanus aetanu B Kommac.

INTPUMEP:
Coznanne coopku axantepa B KOMIIAC-3D

Coopka B KOMIIAC-3D — TpexmMepHas Mojelib, OOBEAMHSIONIAS MOJCIU
JeTaNe M CTaHJAAPTHBIX U3JEINH, a Takke MHPOPMAIMIO O B3aUMHOM ITOJIOKEHUN
KoMITOHEeHTOB. [lomp3oBaTens 3amaeT cocTaB COOpKH, M00aBisisi B HEE HOBBIC
KOMITOHEHTBl WJIHM YJAJIss CYHIECTBYIOIIHE. MoAenu KOMIIOHEHTOB XpAaHSATCS B
OTHeNbHBIX (aiimax Ha aucke. B daiine cOOpku XpaHATCS TONBKO CCBHUIKM Ha
KOMITOHEHThI. M3nenue «Amantep» COCTOUT W3 YETBIPEX JETAIEHM W HECKOJIBKUX
CTaHJAPTHBIX u3Aenui. Bce nperanu, BXOOAIIME B HW3AECIUE, XPAHATCA B IAIKe
Hetanu. Hy>XHO NUIb BRIMOJHUTH COOpOUHBIC onepaiuu (puc. 1).

Puc. 1. Anantep B cOope

[Tpy MPOEKTUPOBAHUM HM3JCIHS, KPOME CO3JTaHHUS TPEXMEPHOM MOCIH, HYXKHO
MOJIyYUTh KOMIUIEKT KOHCTPYKTOPCKHX JOKYMEHTOB: COOpDOYHBIC YEPTEXKH U
creru(UKaIid Ha caMO W3JIeJMe W Ha BXOJSIIUE B HEro y3Jbl, a TaKkke paboune

0 -
yeprexkn Ha jAetanud. Haxwmure kHOnKy «Co3z0amby Ha TIAHENH
«Cmanoapmnasy (puc. 2).

VYKakuTe THII cO3/1aBaeMOro JokyMeHTa « COopka» W HaXMHTE KHONKY « OK».

Ha skxpaHe mosiBUTCS OKHO HOBOW COOPKH.

HoBbie OoKYMEHTEI |_£asﬂo_'—w
[,

YepTem DPSErMEHT TekcToBeld  Cnewduka. .. Choprka AeTans
LOKYMEHT

’ 0] 4 | | OmveHa I ’ Cnpaeka ]

Puc. 2. Bbi6op HOBOTO TOKyMEHTa
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Yrobsl 100aBUTH B COOPKY KOMIIOHEHT, YK€ MMEIOIIMKCA Ha IUCKE B BUJE

~ ~ P.-E'

¢ailna, HAXXMUTE KHONKY «/[obasumb u3 ¢aiinay & Ha naHenu «Pedakmupoeanue
cOOpKu» | & B AMajore OTKphITUs (ailyioB, B manke «/[emanuy, yKaxuTe AeTaib
Kopnyc _ ABB.0l. m maxxmute KHONKY « Omkpuimbvy (pHcC. 3).

£ Basfemrrn Sada pan atepwring

-+ D = B F

Ve Tim

L By T
Sinin "NE
Bl A

Sain “HE

75l paorsies mid
i Eapnyc _ ABED].m3d
WECTh e
Kpniwes _ ARROY, midd

! Mg raaylack M
Paficrsd Cyon
e
Enfanamcn
SusUmai T TERORETR
Enunssnsgs
- Vi Faire Koo _ BEBS . [rnp,
.L-. Tim samdrem FOMTUAC - Mo "a2d "mid) - Cirvess

Puc. 3. BeiOop KOMIOHEHTOB ISl COOPKHU

OOBIYHO B KA4YECTBE MEPBOTO BHIOMPAIOT TOT KOMIIOHEHT COOPKH, K KOTOPOMY
yno0Hee A00aBIsAThH BCE MPOYME KOMIIOHEHTHL. YacTo mpouecc co3pgaHus cOOpKU
MOBTOPSIET peanbHble cOopouHble omepamuu. Ha 3kxpane mosBUTCS ¢daHTOM
YKa3aHHOTO KOMIIOHEHTA, KOTOPHIH MOXHO MepeMeniaTh B OKHe cOopku (puc. 4).

Puc. 4 TlpensaputenbHoe H300pakeHHe KOMIIOHEHTA

[locne BCcTaBKM KOMIIOHEHTa B COOPKY €ro Hayajao KOOpAMHAT, HalpaBJICHHUE
OCel KOOpPAMHAT W CHUCTEMHBIE IUIOCKOCTH COBMEIIAKOTCS C AHAJIOTMYHBIMU
aJIeMEHTaMu cOOpKU. B 1aHHOM ciydae yka3aTh TOUKY Hadaja KOOPAMHAT COOpPKHU
HYKHO JUIsl TOTO, YTOOBI CUCTEMA KOOPAMHAT A00aBIsIeMOro KOMIOHEHTa COBIaja ¢
CUCTEeMOM KoopauHaT cOopku. B pesynabTare 3TOro KOMIOHEHT, KOTOPBIA OBLI
CUMMETPUYEH OTHOCUTEJIBHO CHCTEMHBIX IUIOCKOCTEN B CBOEHM CHUCTEME KOOPAMHAT,
OyAeT CUMMETPUYEH OTHOCUTEIBHO CHUCTEMHBIX IUIOCKOCTEM B CHCTEME KOOPIWHAT
cOOpKH. DTO MOXKET YIPOCTUTH COOPKY M3ICIHA.

[lepBbIil KOMIIOHEHT aBTOMAaTUYECKH (PUKCUPYETCS B COOPKE B TOM MOJIOKEHUH,
B KOTOPOM OH ObuT BcTaBlieH. [Ipu3HakoM ¢uKcaluu 3JIeMeHTa CiIy* aT CUMBOJIBI ()
cieBa OT UMEHU KoMIoHeHTa B [lepeBe Mozaenu. 3adMKCUPOBAHHBI KOMIIOHEHT HE
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MOJKET OBITh MEpEMEIEeH WM MOBEPHYT B CHCTEME KOOpAMHAT cOOpku. Duxcaiuio
KOMITIOHEHTOB MOKHO BBIKJIFOUATH U BKIIFOUATH C IOMOIIIBKO KOMAH/ N3 KOHTECKCTHOI'O
MEHIO (puc. 5).
(+) CBopka (Ten-0, CGopodHt
Q CHCTEMBI KODPAWHET
EIIEBB (+1 KomnoHeHTbl
(¢} ABB.OL. Kopnyc

Puc. 5. ®ukcanust KOMIIOHEHTOB

XoTrss Obl OAWMH W3 KOMIIOHEHTOB COOpPKHM 0OS3aTeNbHO JIOJDKEH OBITh
3apUKCUPOBaH. ITO MO3BOJIUT MPABWIBHO OMPEIEIUTH MOJIOKEHNUE BCEX OCTAIBHBIX
KOMIIOHEHTOB. JloGaBbTE B «COOpPKY» ‘@ neranb «lIpoknagkay». Ilomectute ee
psioM C KopomycoM. B 3TOT MOMEHT JOCTaTO4HO YKa3aTb €€ IPOU3BOJIBHOE

noJjoxenue (puc. 6).

Puc. 6. Jlo6aBnenue netan B cCOOPKY

Packpoiite BeTBb «Kkomnonenmsly B «/lepese modenu». JloOaBiieHHbIE
KOMIIOHEHTHhI TOSBIAOTCS B «JlepeBe monenu». KoMmMmoHeHTam MNpUCBaWBarOTCA
Ha3BaHWUs, B3AThIC U3 UX (ailsioB (puc. 7).

(-] Céopka (Ten-0, Chopounbx eguHny-0, Jetaneii-2)
jg CrcTembl KoopgUHaT
EIIEQ (-] KomnoHeHT!

(@) (4) ABB.OL. Kopnye

(-} Mpoxnagka fletann

Puc. 7. lo6aBienne netan B «IEPEBO MOCTPOCHUID)

[Ipu noGaBrneHWM KOMIIOHEHTa B COOPKY, KOHCTPYKTOP CHauaja 3aJlaeT ero
MpPEBAPUTEIILHOE TIOJIOKEHHE, a TOTOM OIPEACNSIeTCSl €r0 TOYHOE TOJIOKEHHUE.
OOBIYHO 3TO BHITIONHSAETCS 3a JIBa Tara:
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1. YTOUHSAETCA MOJIOKEHUE U OPUEHTALMS KOMIIOHEHTA IIyTEM €TI0 NEPEMEIIECHUS
Y BpalleHus B IPOCTPAHCTBE COOPKH;

2. ompenensaeTcss TOYHOE IMOJOKEHUE KOMIIOHEHTAa MYTEM  HaJOXKEHUS
COIPSIKECHUU.

Jlnd  nmepeMemieHuss  KOMIIOHEHTa  HAXMWUTE  KHOINKY  «/lepemecmumb

KOMI’ZOHeHm))| g Ha ITaHCIH «PedakmupoeaHue C60pK1/l»| . I[J'ISI ITIOBOpPOTAa

KOMIIOHEHTAa  HAQXMHUTE  KHONKY  «[logepnymv  KOMNOHEHm» F.  Tlocne
IIPEABAPUTEIBHOIO PA3MEIICHUS KOMIIOHEHTAa MOKHO NPUCTYNHUTH K 3aJaHUIO €ro
TOYHOT'O TOJIOKEHHUSI B COOpKE. DTO JIOCTUTAETCS 3a CYET CO3JaHUs CONPSKEHUN
MeXay KoMroHeHTamMu. ConpsbkeHHe — napamMeTpuyecKas CBSI3b MEXKIY I'DaHSIMH,
pebpamu, BepIIMHAMU, TUIOCKOCTSIMHU WJIM OCSAMHU Pa3HBIX KOMIIOHEHTOB cOopku. Jliis
TOT0, YTOOBI OTPEACTUTh MosioxkeHue aetanu Kopmyc, Hy)KHO 3a7aTh 2 CONPSDKEHHUS.

&

Haxxmute KHOIIKY «Coocrnocmby — Ha HHCTPYMCHTaHBHOﬁ IHaHeIn

«ConpspKeHHS» . VYkaxure nuauHapuueckue rpanu Ha Kopmyce wu Ilpokmanke
(puc. 8).

Puc. 8. Yka3anue rpaneit

[Tonoxenue neranmu Kopmyc ¢duxcupoBaHo B mpocTpaHCTBe cOopku. Jleranb
[Tpokiagka pa3BepHETCS Tak, YTO YKa3aHHbIE TPAHU CTaHYT COOCHBI (puc. 9).

Puc. 9. Pe3ynbTaT BBINOJHEHUS KOMAH/IbI «COOCHOCTBY

Haxxmute kHOTIKy «CognadeHue 06beKTOB» | =4 1 YKQKHUTE IUIOCKUE KOJIbLICBBIC
rpanu Ha Kopnyce u I[Ipoknanke. Ilocne storo aerane Ilpokianka 3aiMeT TOYHOE
mojIokeHue B coopke (puc. 10).
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Puc. 10. Pe3ynpTaT BEITIOJHEHNS KOMAH/IBI «COBITAJICHUE OOBEKTOBY

Haxxmure kHOTIKY «[Ipepsame komanoy» @. Bce conpsbkeHHsl COXpaHSIOTCS B
«/lepese moodenu» na "BerBu" CompspkeHus. [Ipu HEOOXOAUMOCTH HUX MOKHO

OTpEIaKTUPOBATh, UCKIIOYUTH U3 pacyeTa Wid yaaauTh (puc. 11).
(-] CBopka (Ten-0, Céopounbix eguHny-0, Jetanei-2)
ﬂ;l. CHCTEMEl KOOpANHAT
Bﬁ: (-1 KomnoHeHTel
| E-[@) (¢) ABB.OL. Kopryc
: B (-) Mpoknaaka Jetane
B@ Conprxenun
B% Kepnyc - Jetane
@ Coenagenne ((¢) ABB.0L. Kopnyc - (-) MNpewknagka Jetane)
@ CoocHocTe ((-) Mpoknagra Jetans - (¢) ABB.0L. Kopnyc)

Puc. 11. JIepeBo Moaenu

Takum e myTeM, Kak ¥ IPOoKIaaKy 100aBisieM B COOPKY KphIIIKY (puc. 12). .

Puc. 12. loGaBneHue getanu B cOOPKY

BrimoniHsieM Te ke camble CONPSHKCHHS, YTO W ISl TIPOKIAIKH (COOCHOCTh U
copmasienue). COOCHOCTh KPBIMIKK C KOPITYCOM JelaéM KaK MHUHHMYM TIO JIBYM
otBepcTHsiM (puc. 13).

Puc. 13. Pe3ynbTar BHINOJHEHUS! KOMAH/IbI «COOCHOCTbY
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HaxxumaeM KHOTIKY «cognaodenue 00beKxmosy |§| (puc. 14) .

Pucynok 14. Pe3ynbraT BBIOJIHEHUS! KOMaH/Ibl «COBIIaJICHHE O0OBEKTORY
Ho6asnsiem B coopky Pazbem 751 w3 manku «/Jemanu». On B popmare STEP
(puc. 15).

Puc. 15. [loGaBnenue aetaiu B cOOPKY

[ToBepuem pazwemM Ha 180 rpamycoB (puc. 16). BeimonHsieM «onepayuro
conpsicenusy (puc. 17). IloBropuMm ornepanuu ¢ MNPOTOUBOMOJIONKHONW CTOPOHBI
kopnyca (Puc. 18).

Puc. 16. Pe3ynbraT BBINOJTHEHUSI KOMAHIbl «COOCHOCTBY
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Puc. 17. Pe3ynbTatr BBINOJHEHUS] KOMaHIbl «COBIAJIEHUE 0OBEKTOBY

Puc. 18. Agantep B cOope

JIJist yCTaHOBKU Kperexa, BOCIOIb3yeMCsl OMOTUOTEKOM CTaJapTHBIX HU3CIIUN
Bxnanka «bubnuomexu - Cmanoapmuvie usdenus - Bcmasums snemenmy.
Bribupaem  HeoOXomaumblii  Kpemex(BUHT, rpoBep, maiba). IIporpammuoe
oOecrieueHre MO3BOJIACT BPYUHYIO HACTPOUTH radapuThl Kpemexka. ( Imar pe3nOsbl,
auameTp pe3pObl W T.m.). Hampumep, KpbIiKa KpemuTcs K KOPIYCY YEThIPbMS
notaiiibiMu  BuHTaMu M2.5. T'OCT na Bunt 17475-80. Co3manue cOOpkH
3aBEPIIECHO.

3anstue 12

Coznanue 2D 4yeprexeii u3 3D uzodpaxenusi 0CHOBaHHS KOpIyca ajanrepa

Hean paGoTbl — n0pUOOpPECTH HABBIKM M TNPUEMbl MPOCKTUPOBAHUS C
rpaduueckumMu qokyMeHtamu B cpeae KOMITAC-3D .

Oo6opynoBanmne: IIK ¢ yctanoBaeHHbIM nakeToM «Kommacy.

IHopsinok BbINMOJIHEeHHSI PAa0OThI:

1.Ha mnpuBeneHHBIX MNpUMEpPAX H3YYUTh JEUCTBUE KOMAaHJ U TOCTPOEHUS
yepTexa cucreMbl Kommac.
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2. [lonyuuts y mnpenojaBaTessi MHAUBUIYyATbHbIE 3aJIaHUS JJISI BBIIOJHEHUS
MPaKTUYECKON 4acTu pabOTHI.

3. Co3nath TpEXMEPHYIO MOJIEIb COTIACHO MOJyYeHHOMY 3aJaHUIO.

4. Co3nath IOTOTHUTEIBHBIE ICTAIH, HEOOXOAUMBIE 111 COOPKU COTJIACHO
3a/IaHUIO0 MPETIo/IaBaTesl.

5. [IpogeMoHCTpUpPOBATh PE3yIbTAT PaOOTHI MPEIOAABATEIIO.

6. [TonyunTts pacneyaTKy pe3yabTaTOB BBITOJIHEHUS PaOOTHI.

7. OdopMuUTh OTUET MO JTabopaTOPHOI padoTe.

Conep:xkanue oTuyera:

1.Ilens paboTHI.

2.DOneKTpOHHAs BepCUs Pe3yJIbTaTOB MOCTPOCHUS

3. BeiBOoABL.

KoHTposbHbIE BONPOCHI:

1. Ha3nauenue BcnoMoraTenbHBIX TUHUN B Komiac.

2.ITapametpsl koMan B Kommac.

3.AnaropuTM nocTpoeHus Aetany B nakere Komrac.

4.0OcHoBHbBIe KOMaHAbI 3d MoACIMpPOBaHUS AOCTYIHBIC B KoMIiac.

5.0cHOBHBIE CONPsKEHUS TOCTyIHbIE B KomIac.

6.Anroputm co3nanus netanu B Komrmac.

INPUMEP:
Co3nanue 2D 4yepre:xei u3 3D u3o0paxxeHuss OCHOBAHMSI KOPIIyca ajanrepa
3anyckaem KOMIIAC - 3D. OrtkpeiBaem «kopmyc». Pacnomaraem ero

ciaeaywmuM obpazom (puc. 1).

Puc. 1. Anantep B cOope
3aiineM Bo BKIaAKy «Buo — Opuenmayus- Hoewiti — Opuenmayus euda —
Jlobasumv — HUmsn nHosoeo suoa (Mot enasuwiii 6ud)» — Haxkmure kinapuiny « OKy.
Orto Oyner riaBHBIM BUI. J{Js co3gaHMsS HOBOTO 4YEpPTEKa BBINOJHHTE KOMaHIY
[ -
«@aiin — Coz0amvby WM HaXMUTE KHONKY «Co3z0amuy Ha TIaHEIN
«Cmanoapmuasny. YKaXWATE TUI CO31aBAEMOro IOKYMEHTa « Yepmeowcy W HAKMUTE
KHOTIKY «OK». Ha skpaHe TOSIBUTCS OKHO HOBOTO depTexa. HaxkmuTe KHOIKY

«Meneodoicep 0okymenma l Ha naHenu « Cmaunodapmuasy. lllenkHUTE MBIIIBIO HA
CTPOKE ITapaMeTPOB JIUCTA B MPABOM 4yacTh OKHA MeHekepa NoKkyMeHTa. Packpoiite
criucok (opmaroB u ykaxute A2. Illenxkaute Ha mukTorpamme OpueHTAUs s
BBIOOpA TOPU30HTAIBHONW OpHEHTALMH JIucTa (puc. 2).
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Puc. 2. Beibop ¢popmara
Haxxmure xnonky OK. Haxmure kHOnky «CmanOapmmubie 6uobvl» ‘ Ha

WHCTPYMEHTAJILHON MaHenu «Budbiy f. Ecnu perans Kopnyc  ABB.O1. otkpsita,
npocto Haxkmute OK. B mpoTuBHOM ciiydae HakMuTe KHOTIKY M3 (aiina u ykaxxurte
MOJIOKEHUE JIeTaIM Ha AUCKe (puc. 3).

-
CrrpoiThie JOKyMEHTEE m

Kopryc _ ABB.01..m3d

D BeIKnH4MTh NpocMOTP

0K ] [ Wz oaina... l l CmeHa ] [ Cnpaeka l

Puc. 3. Anantep B cOope

Haxxmute kHOonKy « Cxema 6udoe» B3 s BBIOOpA HYXHBIX BHJIOB. OTKaXUTECh
oT co3aanus Bujaa Cnesa u BritounTte co3ganue Buaa Cuuzy. Haxmure OK (puc. 4).
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Puc. 4. Cxema BusioB
VYKaxuTe MBIIIbIO TOJIOKEHWE BUJIOB HA ueprexke. byAyT mNOCTpPOEHBI
yKa3aHHbIC BHIBI, rpadbl OCHOBHOW HAANMWCH OYyIyT 3aloJIHCHBI TaHHBIMU U3
3D-moxaenu (puc. 5).

| = e i |

Puc. 5. Kopniyc aganrepa B 2D

IIynkTupHas pamMka — 23TO TPHU3HAK acCCOIMAaTHBHOTO BHA, TO €CTh BHJA,
cBs3aHHOTO ¢ 3D-momensro. OHa HE BBIBOJIUTCSA Ha TEYaTh W SABJSETCS CPEICTBOM
yOpaBieHUs BHIOM. HakMuTe JIeBYIO0 KJIABUITY MBIIIA W, HE OTITYCKas KIIABWIIY,
MepeTalmMTe BUJ BBEPX HA CBOOOJHOE MecTo. Tak Kak BHIbI HaxoIATCS B
MPOCKITMOHHONW CBSI3M, 3TOT BHJ MOXKHO I€peMeliaTh TOJBKO B BEPTUKAIBHOM
HanpapieHud. UToOBl caenaTh BUJ TEKYIIMM Ha IMaHenn «Texyujee cOCmosiHuey
packpoiite ciicok COCTOSIHHS BUJIOB U YKOKHUTE BUI HOMep 3 (puc. 6).

o |- P £0 ®
o | CBOICTES M0 x
)

“EQ\IHET %8:1 ol
A o> E
Mt a Rgommm

Puc. 6. Bei6op cioes

OI[I/IH N3 BUJI0B UCPTCIKA ABJISICTCA TCKYIIHUM. Bce HOBBIE OOBEKTHI CO34a10TCA B
TCKYIICM BHUAC W AAJICC IMPHUHAMIC)KAT HMMCHHO 3TOMY BHIOY. Ecau BwI XO0aUuTeC
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paboTath C KaKUM-TO OIPEACIICHHBIM BHUAOM (TPOCTaBISATH B HEM pa3Mephl,
100aBIATh 0003HAYEHUS U T.]1.), 00SI3aTEIBLHO CAEIaNTe ATOT BU TEKYIIUM.

JIuaus paspesa JTODKHA MPOUTH TOYHO 4Yepe3 LEHTp AcTand. [IpeaBapuTenbHO
MOKHO ITOCTPOUTH BCIIOMOTATCIIbHYIO MNPSIMYIO M HCIOJIb30BaTh €€ B KadeCTBE
0o0beKTa TPHBSA3KK TMPU IOCTPOCHHHM JIMHHM pa3pe3a. Hakmure KHOIKY

«l opuzonmanvnas npamas» EI Ha PacuimpeHHOW TaHenM KOMaH]I MOCTPOCHUS
BCIIOMOT'aTeNIbHBIX MPSAMBIX. C MOMOIIBIO MPUBSI3KK «baudicatiuias moukay yKaKUTe
LEHTPAJIbHYIO TOUKY JieTanu (puc. 7).

Puc. 7. IlocTpoeHune BCrioMoratresnbHOM MpAMOn

Ha nanenu «/nobanvrvlie npusszkuy OTKIIOUUTE MPUBSIKY «BblpasHusanue

s &
BKJIIOUNTE TpUBS3KH «Cepeounay ﬂ u «Yenosasn» @ C noMoIIbI0 KOMaHIIbI

«Jlunus paspesa/Ceuenusy A ya MHCTPYMEHTAJIbHOU naHenn «O603HaueHus
IocTpouTe NUHUIO paspe3a A—A. g 3TOro ykakXuTe HadajabHYI0 TOYKY JIMHHUH
paspesa (Touka 1), 3aTeM 00BEKT HANpaBJICHUSI JTUHUU pa3pe3a — BCIIOMOTATEIbHYIO
npsAMyro (MUILIEHb 2) U KOHEYHYIO TOUKY JUHUU paspesa (Touka 3) (PucyHok 8-9).
BcenomMorarenbHyro NpsMyo MOXHO YAIUTH (puc. 9).

b a

Puc. 9. Pe3ynbTaT BBINOJHEHUS ONIEPALIANA «PA3PE3»

Cnenaiite Tekymum Bua Homep 2. [Toctpoum kpuByto besbe (puc. 10).
Haxmure kHONKy «Mecmuuiti paspes» B ya WHCTPYMEHTAJIBHOW TTaHENH

«Buowiy | . Ykaxute nocrpoeHnyw kpunyto besbe (puc. 11). Ha Buge «Ceepxy»
YKa)XKUTE TMOJOKEHUE CEeKYIleW MIOCKOCTH MECTHOro paspe3a. Ha atom Buzme Oyaer
MOCTPOEH MECTHBIN paspes (puc. 12).
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Puc. 12. TToctpoenue MecTHOTO pa3pesa 1o kpuBoi besne

Hasxmute KHOTKY «Ocesas aunus no 06ym moukamyl—=| Ha nrCTpyMeHTATBHOIM
nanenn «O6osnauenusy . C MOMOIIBI0 MPUBS30K MOCTPOUTE OCEBBIC JIMHUU IS
HUJIMHAPUYECKHUX MoBepxHocTel. Haxkmure kHONKY « OO03HaueHus yenmpay @] 1

HHCTPYMEHTAJIbHOW maHenn «Q003HaueHus» (puc. 13). IlocTtpoiiTe oOcCeByIO
JIMHUIO HA CeYeHUU A-A, peIBapUTENBHO ClIeNIaB €ro TeKymuMm (puc. 14).
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Puc. 13. Pe3ynbpTat KOMaHbI «0003HAUCHHUE IICHTPAY

A-—
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_/
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Puc. 14. IloctpoeHue oceBoil TMHUA

[IpoctanoBka pa3mepos.

C nomombo KOMaHAbl «J/IuHeunwll pazmepy |ﬂ Ha NMHCTPYMEHTAJIBHOW MaHEIN
«Paszmepviy IIPOCTaBUM B 4epTeke HeoOXoAaumble pazmepbl. CaenaeM TEKyLIUM

Bux 3. C mMOMONIBI0 KOMaHj Ha WMHCTPYMEHTaIbHOW TaHenu «(Q0o3HaueHus»
MIPOCTaBhTE B YEPTEIKE TEXHOJOTHUECKHE 0003HaueHus (puc. 15- 18).
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Puc. 15. PaccranoBka pa3mepoB, 0003HaUYE€HUI U JOIMYCKOB

108



Cnenaem texymum Bun 1.

1 o2 3]
2L et o3 =
I-_:." ‘-_FT
& = =
."?..." ';: -
T K
L b '
g
]
& DR

Puc. 16. PaccranoBka pa3mepoB, 0003HAYCHHIA U JOTYCKOB

CnenaeM BUJ 2 TEKYILIHUM.
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Puc. 17. PaccranoBka pa3mepoB, 0003HAUYE€HUI U JOMMYCKOB

PaccraBum paszmepsl Ha pa3pese A-A Kak moka3aHo Ha puc. 18.

A-A(2 mecma)
26 4

Mex0 75 S
Iy
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Y = !
i R
Z / Q05 = _ _.

Puc. 18. PacctanoBka pa3MepoB 1 0003HaUECHUN
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OdopmiieHre TEXHUYECKUX TPeOOBaHUN
Breimonnute komauny «Bcmaexa — Texnuueckue mpebosarnus — Beooy (puc. 19).

1 Paduyce ckpljzierun 25 M

2 [pede/ibHble  OmMKAOHEHUS — pAZEPOD  MEXGl —0aiou U /0bIM
ombepcmuer 07 mm

3 [lokpeimue H12

AbBOT

Avm | Macca | Macwmad|

W\ vom | N dorrs | [lodn | damo

o Kopnlc 002 | 41

TKOHmp Auom | Avemob 7
C59-1 [00T 552770

Puc. 19. Odbopmienne TexHnuecKkux TpeOOBaHMI
Pabounii uepTex roToB.
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