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IIpakTyeckoe 3ansaTue Ne 1.
Coznanue 3D- Mmoae/in 1eTaju - TeJia BpalleHus

Llenv padomwer: O3HAKOMHUTHCS C NPUMUTHBAMH U MeToJgaMHu mocTtpoenus 3D-monenu
JIETaIy — TeJla BpallleHuUsl.

@opmynuposka 3adauu:. Pazpaborath anroputMm noctpoenuss 3D-monmenu neranu Tena
BpanieHus B cucreme KOMITAC.

Memoouka évitnonnenus padomot.

1. Uzyuuts yeptex nertanu. llpowsBectn aHanu3 ee KOHCTPYKTUBHOW (POPMBI, BBISBHUTH
aCMMETPHUYHBIE 3JIEMEHTBI, ONPEIEIUTh UX MOJOXKEHHE.

2. BpiaBUTH MeTOABI (ONEpaluu) IMOJYyYSHHS BBISBICHHBIX 3JIEMEHTOB, M OOBEIWHUTH
AJIEMEHTHI B TPYIIBI 110 BO3MOXKHOCTU (DOPMHUPOBAHHUS 33 OJHY OINEPAIUIO0 C YYETOM OCHOBHOIO
METO/1a TIOJYyUYEHUS JIEMEHTOB JeTanu «Bpamenuem».

3. Ha ocHoBe aHanm3a MOCTPOUTH 3CKH3BI, OMPEICIISIONINEe OCHOBHBIE pa3Mepbl MOACTU U
(hopMy 3JIEMEHTOB JCTAIH.

4. BBIABUTD MJIOCKOCTH, HA KOTOPBIX OYAYT CTPOUTHCS ICKU3BI, C yU€TOM MpeoOpa3oBaHus B
nocneayroueM 3D-Monenu nerany B NPOEKIUOHHBIN YepTeX U B YIPABIISIOILYI0 IPOrpaMMy JUIs
ctanka ¢ UITY (tokapuoro ¢ UITY cranka mwiu TokapHO-Gpe3epHOro o0padaThIBAIOIIET0O [IEHTPA).

5. Onucarb anropuT™ MOCTPOCHUS JETaIH.

Ipumep.

3amanue: [Toctpouts 3D-Moaenb kpbitku. UepTex Kpbliiiku npuiiaraercs (puc. 1.1).
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Puc. 1.1. cxonHbIit 4epTex KPHIMIKH (3a7aHUE)

Pemenne.
1. Jetanp Tuna nucka (puc. 6.1), Tak Kak AJMHA MEHbLIE HAPYKHOTO 1uameTpa. B kpbiiike

MMEETCsl CTYNEHYaToe OTBEPCTHE, COCTOSAIIee M3 IMIMHIPUYECKUX, IUIOCKHX (TOPLEBBIX) U
KOHMUYECKUX 3JIeMEHTOB ((acok) 0e3 acCUMEeTpUUYHBIX 371eMeHTOB. HapykHas MOBEPXHOCTh TaKkKe



SBIISICTCA CTYNEHYATOH M COCTOMT M3 IMIMHIPUYECKHX, IJIOCKUX U KOHHMUYECKUX JIJIEMEHTOB 0e3
ACCUMETPUYHBIX JJIEMEHTOB. ACHMMETPHUYHBIMH JJIEMEHTaMHU SIBISIOTCS YETHIPE CTYNMEHYATHIX
oTBepcTus Ha (hIaHIle KPHIIKH, PACIOJI0XKEeHHbIE o1 yrioM 90 rpamycos.

2. OcHOBHOE TEJO JEeTald MOXKET OBITh MOJYYEHO BpAIIEHHEM CEYECHHUS KPBILIKH BOKPYT
OCH, TIOATOMY B OJIMH 3CKH3 OOBEAMHSAEM DJIEMEHTHI ONMHCHIBAIOIINE HAPYKHBIH KOHTYpP M KOHTYP
OTBEPCTHS, a TAK)KE OCh, BOKPYT' KOTOPOH 3TO cedeHne HeoOXO0ANMO BpamiaTh s HOJTy4YeHHS Teja
neranu. Takke HEUEHTPAIbHOE OTBEPCTHE BO (PJIAHIE KPBIIIKM MOXKET OBITh MOIYYEHO 32 OIHY
OIEpaIMIO BpAILEHHS, IOITOMY BO BTOPOH JCKH3 OOBEAMHSEM D3JIEMEHTHI, OIUCHIBAIOIINE
MIOJIOBUHY KOHTYpa OTBEPCTHUSI U OChb, BOKPYI' KOTOPOM OyJaeT MpOU3BOJUTHCS BpAlllEHHE CEUCHUS

[pH BeIpe3anuu oTBepcTus (puc. 1.2).

Puc. 1.2. DOcku3sbl Il MOCTPOEHMSI OCHOBHOI'O Te€ja JETajld BpPALICHUEM U BbIpE3aHUs
HEIIEHTPAJILHOTO OTBEPCTHS BHIPE3aHUEM BpAICHUSI.

3. C yderom mnpeoOpa3oBaHusi B mnocieaytomeMm 3D-mozpenu perann B HPOEKIIMOHHBIN
yepTe)Xk M B YIPABIAIOIIYI HporpaMMmy Juis ctanka ¢ YIIY BwiOupaeM [uisi mepBOro 3cKu3a
KoopanHaTHYIo IiockocTs XOY, ochk AeTanu JoibKHA coBMajarh ¢ ocbto OX, BTOpoi acku3 OyaeM
CTPOUTH JTMOO B TOH XK€ TUIOCKOCTH, 100 B miockoct XOZ, oHM B TaHHOM CIIydae paBHOIICHHBI,
TaKk KaK OTBEPCTHS CHUMMETPUYHBI M PACIOJIOKEHBI NoJ yriaoM 90 rpax., JeTalb Ha MOMEHT
MIOCTPOCHUSI OTBEPCTHH Takxke ocecuMMeTpuuHa. CTpouTcst OyIeT OJIHO OTBEPCTHE, OCTaJIbHbIE
MOJyYMM IIPU MOMOILH onepauy "MaccuB 10 KOHIIEHTPUYECKOH ceTke" .

4. AAropuT™M OCTPOEHHUS JETAIN!

e Ha iockocTd XOY CTpoUM 3CKHU3 CEYeHHUs KPBIIIKH (IIEPBBINA ICKU3);

e [IpU NOMOIIM onepauuu "Bpamienue" noiayyaeM OCHOBHOE TEJO JI€Talu;

e Ha mockocth XOZ cTpouM 3CKH3 CeueHHsl OTBEpCTUsl (BTOPOW 3CKM3), pacrioyiaras
€ro B COOTBETCTBMM C 3aJlaHHBIMHM DPa3MEPaMHU 10 OTHOLIEHUIO K KOHTYPY JETalH
(718,5);

e [IpU ITIOMOIIHX orepanuu "BeIpe3aTs 3J1EMEHT BpAIleHHs" ITOJIy4aeM OJIHO OTBEPCTHE B
Tese aeTalu;

e IIpyU NOMOIIM omnepanuu "MaccuB MO KOHIEHTPUYECKOW CETKE" IOJy4yaeM YEThIpE
oTBepcTus (BbIOOP OOBEKTOB - OTBEPCTUE, MAPAMETPHI - OCh HAPYKHOW MOBEPXHOCTH
JIeTalii, KOJIMYECTBO AJIEMEHTOB - 4, HalIPaBJIEHUE CETKH - KOJIBIEBOE);

e s nonydeHuss MIIX neranu BBOIMM B COOTBETCTBYIOILIEE OKHO MaTepHall AETaId
Cranp 45 u mony4yaeM pacyeTHbIE MapaMmeTpbl (KpaTKO): Maccy JAeTald, ee 00beM,
LEHTpP Macc U JIp.

IMpakTuyeckoe 3ansaTHe Ne 2,
Co3nanne 3D-monesn KOpIyCHOM AeTanu

Ilenv pabompr: O3HAKOMUTHCS C NPUMHUTUBAMH M MeToJaMM mocTpoeHus 3D-moxenu
KOPITYCHOU JI€TAJIU.



@opmynuposka 3adauu. Pazpabotath anroputMm mnoctpoeHus 3D-momenu KoprycHON
netanu B cucteMe KOMITAC.

Memoouxa évinoinenus pabomeot.

1. U3yuuths ueptex neranu. IIpomsBectu aHanm3 ee KOHCTPYKTUBHOU (DOPMBI, BBISIBUTH
ACUMMETPUYHBIE HJIEMEHTHI, ONPEACTUTh UX MOJIOKECHHUE.

2. BosBUTH MeTOnbI (ONepanuu) IMOJTYYEHHS BBISIBICHHBIX 3JIEMEHTOB, U OOBEAMHUTH
AJIEMEHTHI B TPYIIBI 110 BO3MOXKHOCTH (OPMHPOBaHUS 3a OAHY omneparnuio. Ha ocHoBe aHanmu3za
MIOCTPOUTH 3CKU3BI, OMPEAEISIONUINE OCHOBHBIE pa3Mepbl MOJEIU U (HOpPMY DJIEMEHTOB JIETAIU C
Y4ETOM OCHOBHOT'O METO/Ia TMTOIY4EHHS SJIEMEHTOB JIETalH «BhIIaBInBaHUEM).

3. Ha ocHOBe aHanu3a KOHCTPYKLIUU JIE€TAIH MOCTPOUTH 3CKHU3BI, OMPEEISIIONINE OCHOBHBIC
pasMepsl MoJIENU ¥ (POPMY IE€MEHTOB JCTAH.

4. BbIBUTD IJIOCKOCTHU, HA KOTOPBIX OYAYT CTPOUTHCS 3CKHU3bI, C yU€TOM MpeoOpa3oBaHus B
nocaenyomem 3D-Moxenu neTany B MPOSKIMOHHBIA YEPTEXK M B YIPABIAIONIYIO IPOrpamMMy st
ctanka ¢ UITY (oOpabaThIBaromiero neHTpa).

5. Onucarb anropuT™ MOCTPOCHUS JETaIH.

Ipumep.

3apanme: [Toctpouts 3D-Monens ocHoBanus (pe3epHO TOI0BKH (pHcC. 2.1)
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Puc. 2.1. UcxonHblii yepTex OCHOBaHUS (3a/1aHuUE)

Pemenue.

1. Jeranp kopmycHas (puc. 7.1), umeer (opMmy HeNpaBUIBHOTO IIECTUIpaHHUKA. B
OCHOBAHHMU HMEETCS CTYINEHYaToe OTBEPCTHE, COCTOsIIee W3 MMIMHIPUYECKHX, IUIOCKUX
(TOpIIEBBIX) M KOHHYECKUX HJIeMEHTOB ((acok) 0e3 acCUMETPUYHBIX DJIEMEHTOB W (haCOHHBIN
KOJIBLIEBOM Ta3 C TOW K€ OChIO, YTO M IIEHTPAJIBHOE OTBEPCTHE. ACUMMETPHUYHBIMU 3JI€MEHTaMU



ABIIAIOTCS JBa OoTBepcTHs 20 M KoHudeckoe. Takke B JeTamy HMMEETCS 4YEThIpe CKBO3HBIX
CTYIICHYAThIX OTBEPCTHUS, PACIIONIOKEHHBIX 110 YIJIaM OCHOBAHHS (CUMMETpHs 2X2).

2. OCHOBHOE T€JO JIeTalld MOXKET OBbITh MOJYYEHO BBIIABIMBAHHEM CEUEHHS] OCHOBAHMS Ha
muHy 142 Bnoas ocu X, MO3TOMY B OJMH 3CKU3 00BEIUHIEM JIEMEHTHI OMUCHIBAIOIINE HAPY>KHBIN
KOHTYp aAetanu. HeuneHrpaiibHble OTBEpCTHSl B JAETAlIM CKBO3HBIE, MO3TOMY OHHU MOTYT OBITh
MIOJTyYEHBI 32 OJHY OIEPALMIO BEIPE3aHUs BBIAABIMBAHHEM, IOITOMY BO BTOPOH 3CKH3 00bEIHHIEM
AJIEMEHTHI OINMCHIBAIONIUE dYeThlpe oTBepcTus 9 m orBepctue 20 W 3CKHU3 AN OOpe3KU
LIECTUTPAHHOTO KOHTypa. Tak Kak (hacOHHBIH KOJIBLIEBOM Ma3 M CTYNEHYAaToe LIEHTPaJIbHOE
OTBEPCTUE HMEIOT OJIHY OCh, BOKPYI KOTOPOHl MX CeueHHs HEeOoO0XOAWMO BpaliaTh OObEIUHIEM
ACKHU3bl CEUEHUH Ia3a U OTBEPCTUS U OCh, BOKPYI KOTOPOW OyJeT MPOU3BOAUTHCS BpAIlEHUE ITUX
CEUCHMI B OJIMH ACKU3 (TpeTuii). B ueTBepThIil 3cCKN3 00BbETUHIEM ICKU3bI YTIYOJIECHUI OTBEPCTHIX
9 (BeimepxkuBaeM pasmepsl 133 u 85), Tak Kak OHM MMEIOT OJJMHAKOBYIO INyOuHy. B mocnennuit
(MATHIN ACKU3) BKIIFOYAEM CKH3 KOHHYECKOTo OTBepCTHS (pUC. 2.2).

—

]

1-# hckus 2-0U 3CKU3 3-11 3cKu3
O O
O
O O
4-1f hcKku3 5-i1 ackn3

Puc. 2.2. Dckusbl s moctpoeHus aeranu «OCHOBaHHE)»

3. C yuerom mnpeobOpazoBaHusi B mocieaywoomeMm 3D-mMoxenu aerand B MPOEKIIMOHHBIN
4epTeXXk M B YIPABIAIOIIYIO TMporpamMmy uis ctanka ¢ YITY BwIOupaeM [jisi TEpBOTO JCKH3a
KoopanHaTHYIO TuIockocTh ZOY, 9TOOBI TUIOCKOCTH ¢ HAWOOJBIIMMHU Ta0apUTHBIMH pa3MepaMu
OBUTH TOPU3OHTAIBHBIMH, IJIOCKOCTh CAMMETPHUH JIETAIH B 3TOM cllydae OyJeT BepTUKaIbHAs U OCU
OTBEPCTH W Ta3a TOXE, YTO ITO3BOJUT MPUMEHHTH oOpadareiBatomuii 1ieHTp ¢ UIIY nmns
W3TOTOBIIEHHs JeTanu. J{Js BTOpPOro 3CKM3a BHIOMpAEM BEPXHIOI TUIOCKOCTh JeTand. Tak Kak
KOJIBIIEBOW a3 W IIEHTPATbHOE OTBEPCTHE OYAET MOJIy4aTh, Bpallas CEYEHUs BOKPYT OOImIeld ocu
3THUX AJIEMEHTOB, TO Ta OCh JIOJDKHA TI0 HAMPABIICHUIO COBIMANATh ¢ 0Chio OX, TpeTuii 3cku3 Oyaem
cTpouTh 00 B TutockocTH XOY, mubo B utockoctr XOZ, OHU B JIAHHOM CITydae paBHOIEHHBI, TaK
KaK OTBEPCTUS CUMMETPUYHBI. YETBEPTHIM ICKHX OyJIeM CTPOUTHh HAa TOH ke TUIOCKOCTH, YTO U
BTOPOM, TaK KaK MMEHHO OT ATOH IUIOCKOCTH 3ajaHa TIIyOruHa 3TUX OTBepcTUi 9 MMm. [IaThIif acku3
CTPOMM Ha TOH K€ INIOCKOCTH, YTO U YETBEPTHIN.

4. AATrOpyUTM NOCTPOCHHUS ACTaNH.



e Ha wiockoctd ZOY CTPOUM 3CKU3 CEYCHMS AETanu (MEpBBIH 3CKU3), MPH ATOM JIHHHUS
nepeceyeHus MIOCKOCTeH CUMMETPUH JETalu JOJKHA COBIaaaTh ¢ ocbio XO;

e 1pu nomou omnepauuu "BelgaBnuBanue" (B ABYX HalpaBlIEHUAX Ha paccrosiHue 71)
[I0JIy4aeM OCHOBHOE TE€JIO ACTallH;

e BbIOMpPaeM BEPXHIOIO MJIOCKOCTb JI€TaJIM U Ha HEM CTPOUM 3CKHU3 Ul OOpe3KH KOHTYypa U
JIeTaIy U BBIPE3KU OTBEPCTHUI (BTOPOH ICKU3);

e Ipu nomouwy omnepauuu "Beipe3aTh 37€MEHT BbLIABIMBAHUEM' IOJIy4aeM HapyKHbIN
KOHTYp JI€TalIl U OTBEPCTUS;

e Ha miockoctd XOZ cTpouM 3CKH3bl CEYEHHUH LIEHTPAJIBHOI'O OTBEPCTUS U KOJIBLEBOI'O
nasa (TpeTuil 3CKH3), OCh ICKH3a JOJDKHA COBIAJATh C ITIOCKOCTHIO CHMMETPUH JICTAIIH);

e IIpu IoMouUM onepanuu "Bripe3aTs 371€MEHT BpaleHUs" MOJIy4aeM OTBEPCTHE U Ia3 B
Telle 1eTally;

® Ha BEpXHEW MJIOCKOCTU JETAJIM BBIIOJIHSIEM 3CKHU3 YIIyOJIEeHUH B YEThIpeX OTBEPCTHSIX,
TaK 4TOOBI UX OCH COBIAJANIU C OCSIMU OTBEpCTUH 9;

e [@pu NOMOIIM omnepauuu "BwIpe3aTb 31€MEHT BbIJaBIMBaHUEM' Ha TIyOMHY 9 MM
[IOJTy4aeM YeThIpe OTBEPCTHS;

e Ha BepXHEH IUIOCKOCTU JAETajad BBINOJHAEM 3CKU3 KOHHMYECKOIO OTBEPCTHUS (IIATHIM
ACKH3);

e 1pu nomouy omnepauuu " Beipe3arh aneMeHT BblIaBiIMBaHUEM'" Ha TNIyOMHY 38 MM,
YCTaHOBMB YIoJl KOHYyca 2 rpaj. MojJy4aeM KOHUYECKOE OTBEPCTUE;

e s nonydyenus MIIX neranu BBOAMM B COOTBETCTBYIOIIEE OKHO MaTepuain aeranu CY13
U TOJIy4aeM pacueTHbIe apaMeTpbl (KpaTKo): Maccy JAeTaiu, ee 00beM, HEHTP Macc U Jp.

IpakTuyeckoe 3anaTue Ne 3.
Mapamerpusanus 3D-moxenu

Lenv pabomer: O3HaKOMUTHCS ¢ TapaMeTpu3aiueit o00bekToB B cucteme KOMITAC.

@Dopmynuposka 3adauu: Paspabortars mapamerpuueckyro 3D-monens nernam B cucteme
KOMIIAC.

Memoouka evinonnenus padomat.

1. BKJIFOUUTH peKUM napameTpu3aliu.

Jlis Toro 4yToOB! BKJIIOYUTH MapaMEeTPUUECKUI peXUM Kak JAeWCTBYIOIMN MO YMOTYAHHUIO
JUIS BCEX BHOBb CO3/JaBaeMbIX IpaUuecKux TOKYMEHTOB, BBIIIOJHUTE CJEAYyIOllee: BbIOpaTh B
meHtio Hactpoiika komanny HacTtpoilka HOBBIX JOKYMEHTOB, Jainee - IyHKT [‘padudeckuii
nokymeHT — [Tapamerpuzanus.

2. BbINONHUTH NEPBBIM 3CKHU3 U1 MOJYYEHHs OCHOBHOIO Tejla AETald IPH IOMOILU
oTepaly BpalleHUs, IPeIBapUTEIbHO 3a(pUKCUPOBAB KOHIIBI OCH. BBINOIHUTHL Bce HEOOXOAMMBIE
B3aUMOCBsI3U. OTiIMYMe NapaMeTpHUecKOd MOJENNW OT OOBIYHOM COCTOMT B TOM, YTO B HeH
MPEeyCMOTPEHBI Pa3IMyYHble B3aUMOCBS3M MEX]y oObekTamMu. K umciny Takux HakjaJbIBaeMbIX
OTPaHUUYEHUIN OTHOCATCS IIPUBSA3KH, apaIEIbHOCTh, EPIEHIUKYIAPHOCTD, KacaHUe, CHMMETPHS,
ornpezeneHue 0a30BbIX KPUBBIX JUIsl 00bEKTOB odopMiieHus U ap.. HykHble KOMaH/Ibl HAXOAATCS Ha
NHcTpyMEeHTaIBHOM.

JpyruM BaXXHBIM CIIOCOOOM 3aJlaHUsl B3aUMOCBSI3€M Mexay OOBEKTaMU SBISETCS
IIPpOCTaHOBKA pa3MepoB. [Ipu3HakoM mapamMeTpudeckoro pasMmepa SBISETCS paMKa BOKPYT
pa3MepHOi HaAmucH, oToOpakaeMas IBETOM IMOACBEUYHNBAHUS (II0 YMOTYAHUIO — KPACHBI).

[Ipu ymanenuu m000TO0 HapaMETPHUUECKOro OO0BEKTa OyAyT aBTOMATHUECKH YAaJCHbI
aCCOLIMMPOBAHHBIE C HUM O0BEKTHI 0(OPMIICHHUS.
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Puc. 3.1 . IlapameTpruueckuii 3CKu3.
3. [onyuuTs AeTalib ¢ MOMOIIBIO onepannu «BpaiieHue»

IIpakTuyeckoe 3ansaTue Ne 4.
IMocTpoenune 3D-moxenu coopku

Ieny pabomwi: O3HAKOMHUTBCS C TPUHIUINAMHA TIOCTPOEHUST COOPOUYHBIX EAUHUII,
HaJIOKEHUSI O3UIIMOHUPYIOLIUX COMPSKEHUH.

@opmynuposka 3adauu. Pazpabotarh anroputm mnoctpoeHus 3D-monmenu cOOpovHOM
eauHuLpl B cucteme KOMITAC.

Memoouka évitnonnenus padomot.

1. U3yunts uepTex cOopouHoit eauHuibl. [IponsBecTy aHanmu3 ee KOHCTPYKTUBHOU (POPMBI,
B3aMMHOE DACTOJIOKCHHUE JeTaliel, BBIABUTH HEOOXOAMMOCTh HAJOXKEHUS TTO3UIIHOHUPYIOITUX
conp;mceHHﬁl.

2. BBISIBUTH MOCHENOBATENHLHOCTh Pa3MENICHUS JeTajie B COOPOYHON €IWHHUIIE C TOYKH
3peHus MPaBUIBLHOCTU U YA0OCTBA HAIOKEHUS MO3UIIMOHUPYIOIINUX CBS3CH.

3. [TonpoOHO omucaTh aAITOPUTM CO3JaHKS COOPOYHOM €TUHUIIBI.

Ilpumep.

3aganme: [Toctpouts 3D-Momens cOopounoit enuauIEl «CheMHUK». UepTex cOOpOUHOM
enuHuIbl npuaraercs (puc. 4.1).

! K NMO3UIUOHUPYIOIINUM  COIPSIKCHUAM, OIPCACIICHHBIM 06pa30M (l)I/IKCI/Ipy}OIIII/IM OJJUH 00BEKT OTHOCHUTEILHO
APYroro, OTHOCATCA: COBIIAJCHUC, KaCaHUC, COOCHOCTb, MNApaJUICIbHOCTb, HNEPINCHAUKYIAPHOCTH, PACIIOJOKCHUC
QJICMCHTOB Ha 3aJaHHOM PpAacCCTOAHHU, PACIOJIOKECHHUE JDJICMCHTOB IIOJA 3aJaHHBIM YIJIOM, CUMMETPUS, 3aBUCUMOC
TIOJIOXKCHHUC. COprDKeHI/Iﬂ MOT'YT HaKJIaJAbIBATbCs, PCAAKTUPOBATLCA W YAATIATHCA HE3AaBUCUMO APYT OT Apyra.
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Puc. 4.1. Vcxonnsiii uepTexx cOopounoi equnuipl «CbeMHUK». 1 — TpaBepca; 2 — 6onr (2
mT.); 3 — BUHT; 4 — py4Ka; 5 — Konb1o; 6 — msara; 7 — mrudt (2 mwr); 8 — mrudr (2 mr).

Pemenue.

1. bazoBoii geTanbio, KOTOpas ONpeeNsieT MOJI0KEHNE BCEX OCTAIbHBIX JIeTalei,
BKITIOYCHHBIX B COOPKY, SIBIIsieTCs TpaBepca |. B kadecTBe y3110B MOTYT HCIIOIB30BAThCS pydKa 4 C
KOJIBLIOM 5 (COOCHOCTB, KacaHue), BUHT 3 C py4ykod B cOOpe (COOCHOCTb, pacloJIOKEHUE Ha
PacCTOSIHUMN), MOXKHO JIJIsl yI00CTBA IMOCTPOCHUS MOJIENTH TIPEABAPUTENLHO cOOpaTh BUHT 3 C MATOM
6 (coocHOCTb, KacaHuWe) W JBYyMs IITHUPTaMU 7 (COOCHOCTb, PACIIOJIOKEHHE Ha PACCTOSHHM).
TpaBepca umeer (hopMy HENPaBUIHHOTO IIECTUTPAHHUKA C OTBEPCTHSIMH, HAa HEE HA/IO HAJOXHThH
MO3UIIMOHHBIC CBsI3M (MApaJUICNbHOCTh C KOOPJAMHATHOH IUIOCKOCThIO, cuMMeTpHsi). bontel 2 (2
IIT.) JOJKHBI OBITh COPUEHTHPOBAHBI B TpaBepce | TpH IMOMOIIM COMPSHKEHUH COOCHOCTH W
COBIIAJICHUS, @ ITU(THI § MPU MOMOIIN CONPSHKEHUH COOCHOCTH M CUMMETPHYHOCTH, BHHT 3 B
TpaBepce 1 JomKeH OBITh COPUEHTHPOBAH B TpaBepce | MpHU MOMOIIM CONPSHKEHUN COOCHOCTH M Ha
PaccTOSIHUU.

2. [TocnenoBarenbHOCT TIOcTpoeHUs 3D-Moxenu cOopounHol ennHUTIBEI «ChEMHUK.

V3L

e BHHT 3 Cc pyukoil 4 ¢ KoJbLIoM 5 (OTAeNbHbIN (aiin cOopkH);
e TpaBepca | ¢ 6ontamu 2 u mrudramu § (2 mr.).

®aiin obureit coopku: TpaBepca 1, BUHT B cOope, msita 6, mrudr 7 (2 wr.).

3. AIropuT™m HOCTPOEHUSI MOJIENH.

V3en 1:

e co3zaarh daiin «Coopkay;

e 00aBUTh KOMIIOHEHT «BHUHT»;

e 00aBUTHh KOMIIOHEHT «py4yKa», HAJIOXKUTh CBSI3U COOCHOCTb U PACIOJIOKUTh Ha
PacCTOSIHUY;



M00aBUTh KOMIIOHEHT «KOJIBI[0», HAJIOKUTh CBSI3U COOCHOCTh U KacaHUE,
e BOWTH B CBOMCTBA MOJICJIA U BBECTH HOMED y3J1a U €r0 HAaUMEHOBAHUE.
V3en 2:
e co3zaarh daiin «Coopkay;
e 100aBUTH KOMIIOHEHT «TpaBepcay;
e 100aBUTH KOMIIOHEHT «OO0JIT», HAJIOKUTH CBSI3H COOCHOCTh U COBIAJ/ICHUE;
e 100aBUTH KOMIIOHEHT «IITH(T», HAJIOXKUTH CBSI3U COOCHOCTb U CHUMMETPHYHOCTD;
MOBTOPUTDH JIEHCTBUS CO BTOPHIM IITU(DTOM;
e co3JaTh MaccMB W3 00dTa W JABYX IMTH(TOB, CHUMMETPHUYHBI OTHOCHTEIHHO
MJIOCKOCTH CUMMETPHUH TPaBEPCHI
e BOWTH B CBOMCTBA MOJIEJIM U BBECTH HOMED y3J1a U €r0 HaMMEHOBAHUE.
Coopka:
e 100aBUTh KOMIIOHEHT «Y3el 2» U HaJOXUTh CBA3M MapauIeIbHOCTh C
KOOPJMHATHOMU MJIOCKOCTbIO, CHAMMETPHS;
e 100aBUTh KOMIIOHEHT «¥Y3el 1» H HaJIOXKHUTh CBSI3W CHMMETPUYHOCTH H
PacCIOIOKUTh Ha PACCTOSIHUH;
e 100aBUTH KOMIIOHEHT «IISITa» M HAJIOKUTh CBSI3H COOCHOCTDH U KaCaHUE;
e 100aBUTH KOMIOHEHT «IITU(PT 8» U HAIOXKHUTH CBSA3H COOCHOCTb M PACIOJIOKUThH Ha
pPacCcTOSTHUU; IOBTOPUTH JCHCTBHS CO BTOPBIM IITH(PTOM;
e BOWTM B CBOHCTBA MOJCIM U BBECTH HOMEpP COOPOYHOW EIUHUIIBI H €€
HaMMEHOBAHME;
® CO3JaTh aBTOMAaTUYECKH Clieln(DUKaIHIO.

IpakTuyeckoe 3anaTue Ne 5.
IMocTpoeHue MPOEKIMOHHOIO YePTekKa ¢ AaBTOMATHYECKMM (pOPpMHPOBAHUEM
crenupuKaAnnuu

Ilenv pabompr: 1103HaKOMHUTH CTyJI€HTA C MPUHIMIIAMU MTOCTPOEHHs dyepTexka cOOpouHON
aetanu sKcnopToMm u3 3D-mMomenn cOOpKH.

Dopmynuposka 3adauu: I1ocTpoUTh YepTek cOOPOUHON JeTanu 3KcnoproM u3 3D-monenu
coopku B cucteme KOMITAC.

Memoouxa évinoinenus pabomeot.

1. Co3nath daiin yepTex.

2. BBITIOHAUTE CHEAYIONIYIO0 MOCIEN0BAaTeNbHOCT AeicTBUil: BeraBka — Bun ¢ momenu —
Crannapthsle - Boiopams ¢haiin ¢ 3Dmooensro coopxu -

3. [IpocraBuTh Ha YepTek e OCEBble JIMHWU, TabapUTHBIE pa3Mephl, MOCAJAKH, MO3UIINH,
BCTaBUTh TEXHUYECKHE TPEOOBAHMUA.

4. Ha uHCcTpyMeHTaIbHOW MOJAENU BbIOpaTh BKIaAKy Crnenudukanus — crneundukanus Ha
4yepTexke — MOKa3aTh.

IIpakTyeckoe 3ansTHe Nt 6.
O3HakomiieHusi ¢co BcTpoeHHbIMH Oubaunorekamu B CAD-cucreme KOMITAC

Henv pabomer: 1l03HAKOMUTH CTYJEHTAa C BCTPOCHHBIMH OHMOIMOTEKaMH B CHCTEME
KOMIIAC.

Dopmynuposka 3aoauu: Iocrpouts yeprex TCC, npuBectr 3D-Mo1e111 3CKM30B COOPKU B
cucreme KOMIIAC.

Memoouka évitnonnenus padomo.

1. BoiObpatp B MeHI0 BKiIaaKy bubnmorexkun — CranaapTHble U3Aeaus — BCTaBUTh 3JI€MEHT —
[Mopmmununkyn u getanud MamuH. Jlamee BbIOpaTh ABE JeTalld C OJWHAKOBBIMH KpEMEKHBIMU
OTBEPCTUSAMH, COETUHHUTD UX C TIOMOIIbIO PE3bOOBBIX JIEMEHTOB.



2. Co3nate crenu(uKaIuio.
3. OpopMHUTH TPOTOKOJT.

IIpakTuyeckoe 3anaTue Ne 7.
IMocTpoenue TexHOTOrHYeCKO# cxeMbl cOopku ¢ 3D-Busyananzanuei

ILlenwv padomor: 1103HAaKOMHUTH CTYyJIEHTA ¢ TeXHOJOrH4eckoi cxemoit coopku (TCC).

Dopmynuposka 3a0auu. Iloctpouts uepterxxk TCC, npuectu 3D-mMoaenu 3CKU30B COOPKH B
cucreme KOMIIAC.

Memoouka évitnonnenus padomot.

1. Co3nathb daiin yepTex.

2. Bemonnute TCC.

CocraBnenne TCC naumnaercs ¢ BbiOOpa 0a30BO# neTanu (KOpIycC, pama, Baj, CTaKaH M
T.4.). Eciu 4eTko BbIpakeHHOW 0a30BOM J1eTaly HET, OHa MOXET ObITh Ha3HAUYEHA MPOU3BOJIHHO
Wi i cCOOpPKM MOXET OBITh HCIOJB30BAaHO MpHCIOcoOieHne. M3nenue KOMIUIEKTYyeTcs |3
neraneit u CE paznuunoro nopsaka cioxaoctd. K CEO (HyneBoro mopsijika) OTHOCSATCS I€TalIHd U
CE, nocrynaromue Ha cOOpKYy B COOpaHHOM, TOTOBOM BHJE, @ TAKXKE - 3TO MOKYIHBIC W3CIUS
(mBuraTenu, MOIIIMIHUKYA, MacleHKH H T.4.). [lociemoBaTenbHOCTh COOPKH MPECTaBIIAETCS
rpapuuecku. B Hadane cxembl pacnojaraercs Oas3oBas netans (Ha puc.6.l - Bam). 3arem
CXeMaTU4HO MokasbiBatoTcs Bee Aetanu U CE, npucoenunsembie k 6a30Boi. Jlns kaxaon aeramu
00s513aTeNbHO yKa3bIBaeTcs €€ MO3UIUS Ha COOPOYHOM UYEPTEkKE M KOJIMYECTBO €IMHOBPEMEHHO
ycTaHaBIUBaeMbIX JeTtanei nanHoro HanmmeHoBaHus. [lns CE ykasbiBaeTcs ux HOpsIOK U HOMEp
(pucynoxk 1). Ha cOOpouHBIX JMHHUSX OTMEYAIOTCS YCTAHOBKA, METOJ IPUCOEIUHEHUS
(3ampeccoBaTh, pa3BajbleBaTh,...), CHATHE 3JEMEHTOB, paz0bopka geraneil unu CEO, y3moBas
cOopKa, a TakKe JeHCTBUS, HE CBA3aHHBIC C MPUCOSANHEHUEM JIeTaliell (MCIBITAaTh MO/ IaBICHUEM
5 atm.). Ha nuHMsX Kak o011ei, Tak U y3710BOM cOOpKH 0003HAYAIOTCSl TOYKAMH U HYMEPYIOTCSI BCe
MIepPEeX0/ibl — CBS3aHHBIE U HE CBA3aHHBIE C YCTAHOBKOM AJIEMEHTOB W3JENHs. 3aKIIOUNUTEIbHBIMU
nepexonaMud (a B JalbHEWIIEM M OMepalusMH) Ha3HAYaloTCsd KOHTPOJb, 3ajJMBKa Maclia,
UCIBITaHuE, 00KaTKa, IpHU HEOOXOJUMOCTH — MAPKHUPOBKA, KOHCEPBALUS U YIIaKOBKA U3IEIIHSL.

S me ~ e,
uokias Co0p

Puc. 6.1. ITpumep TCC.



3. B HmkHe# yacTu yepTexa mpuBecTr 3cku3bl 3D-Mozenei 3cku30B COOPKH.

IIpakTuyeckoe 3anaTue Ne 8.
PasmepHblii anaau3 cOOPOYHOMH eTMHHUIIBI

Ilenv pabomwi: VI3ydeHue TUNOBBIX HMHXCHEPHBIX 337ay, peUIacMbIX Ha 0a3e Teopuu
pa3MEpHBIX IENEH.

@opmynuposka 3adauu:. 11ocTpoUTh Pa3MEPHYIO LENb, OMUCHIBAIOIIYIO (hOpMUpOBaHHE
1oKa3aTess KauecTBa COOPOYHOM €JMHUIIBI U IIPOBECTH €€ aHAJIM3 B BBIOOPOM METO0/1a €€ KOHTPOJIS.

Memoouxa évinoinenus padomeol.

JIrobass  pa3MepHas  LeNb  ONMCHIBAET
pelleHre OOHOM  €AMHCTBEHHOM  3aJayd 10
JOCTH)KEHUIO KaKoro-HUOY/b IOKa3aTelss TOYHOCTH
coopouyHoit  eauHuubl. Iloatomy moctpoeHue
pa3MepHOW MLeNMu HauuHAKT C (HOPMYIMPOBAHUSA
3a/1a4M U ONPEJEIICHUS UCXOJHOIO 3BEHA.
1.®opmynupoBanue 3aaa4yu U TOUCK
I HUCXOJHBIX 3BEHbEB. JIcxomHoe 3BEHO MOXKET
coJiepKaThes B HOpPMYITUPOBKE 33aa4u B ABHOM MU
HEABHOU dopme. Hanpuwmep: Hajau4yue
rapaHTHPOBAHHOIO 3a30pa Ag B COE€AMHEHUM OChb -
0a30BOo€ OTBEpCTUE ILIECTEPHU WU  HAIUYHE
rapaHTHPOBAHHOI'O OCEBOro  3a3opa by Mexny
TOpLUAMHU IIECTEPHU U MPOCTABOYHOIO KOJbIIA.
CnenoBarenbHO, JUIsl  PEIIEHUS IOCTaBICHHOU
3aladyd  HY)KHO oOecnedyuTb JBa IOKa3aTels
TOYHOCTH OJIHOBPEMEHHO - 3a30pbl Ag U bg. OTu pa3mepsl BBIOPalOT MCXOJHBIMHU 3BEHbSIMHU JUIS
MIOCTPOEHHUS IBYX HE3aBUCHUMBIX Pa3MEPHBIX Leneil.

2. BblsBIIeHHE TEPBOrO COCTABISIONIEIO 3BeHAa. B cOOpOYHOM eAMHHUIIE MCXOJHOE 3BEHO
BCEr/la MPEeJCTaBIIAET CO00M pa3Mep MEXIy MOBEPXHOCTSMHU Pa3HbIX JAETajel WM UX AJIEMEHTaMU
(manpumep, ocamu). Hampumep, B CE, mnpencraBieHHONM Ha puUCyHOK 1, a 3BeHO by — 3T0
paccTtosiHue MeXay TOpLaMHU HIECTEPHH M IMPOCTaBOYHOro Kosbla. [locTpoeHue pa3mepHoil 1ienu
MO>KHO HA4MHaTh, BBIXO/S U3 JHOOOr0 KOHIIA MCXOJHOTO 3BEHA, 3TO 0e3pa3luyHO AJIsi KOHEYHOI'O
pe3ynprata. B mo0om ciydae mepBoe COCTaBISIONIEE 3BEHO IMPEICTaBIseT cOo00M pasmep,
OTIPENIENIAIONINI TOJIO)KEHHE TOBEPXHOCTH (MM €€ 3JIeMEeHTa), COOTBETCTBYIOUIEH KOHILY
HCXO/Aloro 3BeHa, OTHOCHTENBHO OCHOBHOH 0a3bl JeTamm, KOTOpPOH 5Ta TOBEPXHOCTh
IIPUHAUIEKUT. B paccmaTprBaeMoM NpuMepe HauMHAEM IIOCTPOECHUE Pa3MEPHOM LIENU BBIXOIS U3
JIEBOTO KOHIIA MUCXOAHOTO 3B€HAa by, DTOMY KOHIly COOTBETCTBYET Topell mectepHu. [lonoxenue
LIECTEPHUM B OCEBOM HANpABICHUM ONpEAENseTcs €€ IMPOTUBONOJIOXKHBIM TopuoM. Iloatomy
MEPBBIM COCTABJISIONIMM 3BEHOM OyzeT pasmep b1, npunamiexamuii mecrepae (cM. puc. 1.8).

3. BoIsiBIIeHHE BTOPOTO COCTABIISAIONIETO 3B€HA. BTOPBIM COCTABIAIOMINM 3BEHOM MEPEXOIAT
C OCHOBHOHM 0a3bl IEpBOM JeTali Ha COOTBETCTBYIOUIYIO €Il BcriomMoraTeNbHyio 0a3y Apyroit
JIETAJIM, ONPEEISIIOIIYIO [T0JIOKEHNE TIEPBOM JIETalM B KOOPAMHATHOM HAIIPABJIEHUU MCXOJHOTO
3BeHa. [lorpemHocTh pa3Mepa YCTAaHOBKHM OIpEAENsSeTcsl Makpo- U MHKPOr€OMETPHUYECKUMHU
MOTPEUIHOCTSIMA U3TOTOBJIEHUS! OCHOBHOM M BCIOMOTATeNbHOU 0a3, MOrPEIIHOCTHIO 3aKPEeIICHUs
(OT cHJIOBOTO 3aMBIKaHMs) U BO3MOXKHBIMH CMEIIEHUSAMU OJHOW JI€Tald OTHOCHUTEIBHO JIPYroi B
cllyyae HallM4us B TEOPETHUECKOM cxeme 0aznpoBaHUs HeompeleNeHHOCTH. B paccmarpuBaeMom
IpUMepe oIpesesieHue MOJI0KEHUsI IECTEPHH B OCEBOM HAaNpaBJI€HUHM OCYIIECTBISETCS TOPLIOM
00O0BIIIIKY KOpITyca, KOTOPBIN SBIISIETCS BCIIOMOTaTeIbHOM 0a30if Kopiyca.

4. BelsiBIIeHHE APYTUX 3BEHbEB, COCTABIISAIOIIMX MPSAMYIO BETBb Pa3MEPHOI Lienu.




Ilepeiinss Ha BTOPYIO AETallb, BBIABIIAIOT pasMep TOW ACTAlIM, ONMCBIBAIOLICH IOJIOXKEHUE
BCIIOMOTaTeNIbHOI 0a3bl OTHOCUTENBHO OCHOBHOM. [0 mpUHLIMIIHATBLHOMY COAEpKAHUIO ATOT LIar
(ueTBepThIl) aHAJIOTMYEH BTOPOMY. DBBIABIEHHBI pa3Mep BTOPOH JeTalu BKJIKOYAETCS B
pa3MepHyI0 Liellb O4YepeAHbIM 3BeHOM. Jlanmee ciieqyeT MOBTOPUTH IOJHOCTBIO paboTy H
aHAJIOTUYHBIE PACCYXKJIEHUS U MEPEUTH K clleyrolel aetanu. TakuMm odpa3zoM, 10 Te€X Mop, M0Ka
He OyAeT AOCTUTHyTa BCIIOMOTraTelibHas 0Oa3a jaeranu, sBisitomiasics "O6asoou" s Bcert CE.
OOBIYHO - ATO KOpITyCHAsI JeTalb. Jlanee B pasMEepHYIO IIeTb BKIFOUYAETCs pa3Mep 0a30BOM AeTanu
MEXIy IBYMsI BCIIOMOTaTelbHBIMH 0a3aMH B HaIlPaBJICHUU MCXOJHOTO 3BEHA, OPUEHTUPYIOLIUMU
JBE JIeTalM, pACIOJIOKEHHbIE II0 PAa3HBIM CTOPOHAaM OTHOCHUTEIBHO HCXOJHOIO 3BeHa. B
paccmarpuBaeMoM Ipumepe 06a3oBasi JeTallb - KOPIYC, OPUEHTHPYIOIIUNA B OCEBOM HAlpaBICHUU
(HampaBJIEHUH MCXOIHOTO 3BEHA) LIECTEPHIO U MPOCTABOYHOE KOJIbIIO, KOTOPBIE pacrojararTcs 1o
pa3Hble CTOPOHBI OTHOCUTENIBHO UCXOIHOTO 3BeHa by U nanee. ..

B paccmarpuBaeMoM mpumepe - 3TO MEpexo]] ¢ BHYTPEHHETOo Topla MpaBoil OOOBIIIKK
Kopmyca (BcroMmoraTelbHas 0a3a KopIlyca) Ha MpaBblii TOpel MPOCTAaBOYHOTO KoJbla (ero
ocHOBHas 0a3a). Takum 00pa3zom, MpuIs BO BTOPOH KOHEI[ UCXOIHOTO 3BEHA, OCTACTCS TOJBKO
MIPOUTHU MO HEMY, YTOOBI IPUITH B UCXOJHYIO TOUKY U 3aMKHYTh KOHTYp HE3aBHCHMBIX pa3MEpPOB B
LEMb.

IIpakTuyeckoe 3ansaTue Ne 8.
3ano/iHeHHe TEXHOJIOTHYECKUX KapT Ha cOopKy u3aeaus. Pazpadorka
TE€XHOJIOTHYeCKOH MHCTPYKIIUM HA UCTIBITAHME U3/1eJTUsl.

Llenwv padomoi: 1103HaKOMUTH CTYIEHTA C TEXHOJOTUYECKUMH KapTaMu COOPKHU.
Memoouka évtnonneHus padomot.

1. [TosryunTs y npenogaBaTesis TEXHOJIOTMUECKHUE KapThl AJIs 3all0JHEHHUS.

2. IToayuuts 0Opa3erl 3a0JTHEHNsI TEXHOJIOITMYECKUX KapT, IPOBECTU UX aHAJIM3.
3. 3amoJHUTH TEXHOJIOTMUECKHE KapThl COOPKH 1O 00pasiry.



