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[TIPAKTUYECKOE 3AHATUE Nel
Coznanme Tpéxmepnoii moaesn aeraau B CAIIP SolidWorks

|. {EJIb U 3AJAYU
3HaKOMCTBO C OCHOBHBIMU D3JI€MEHTAMU U TIOJYYEHHE MPAKTHUYECKUX
HaBBIKOB paboThl ¢ TpéxmepHbiMu MojensiMu CAIIP SolidWorks.

Il. TEOPETUYECKUWE CBEJIEHU A

SolidWorks — mporpammusiii komruieke CAIIP mns aBToMatusanuu padboT
IIPOMBIIIJICHHOTO TPEIIPHUITHS Ha 3TAlax KOHCTPYKTOPCKOW M TEXHOJIOTHUCCKOH
MOATOTOBKHM Mpon3BocTBa. O0ecreunBaeT pa3pabOTKy U3IETUi 000 CTEneHU
CIIO)KHOCTH ¥ HA3HAYCHHUS. OTO JIETKOE B OCBOCHHH CPEICTBO MO3BOJISET
WH)KEHEPaM-TIPOCKTHPOBIIMKAM OBICTPO OTOOpa)kKaTh CBOM HJIEH B 3CKHU3E,
AKCIIEPUMEHTHPOBATh C AJIEMEHTaMHU U pa3MepaMH, a TaKKe CO37[aBaTh MOJICIH U
OIPOOHBIE YEPTEHKHU.

C momompto SolidWorks MOXHO co3/iaBaTh TpexMepHble MOAeIH, a HE
TOJILKO JIBYXMEPHBIC UEPTESIKU. DTH TPEXMEpPHBIC JCTad MOXKHO HCITOJIb30BaTh
JUIS CO3/IaHUs JBYXMEPHBIX YepTexer u TpexmepHbix coopok. SolidWorks — ato
cucTema, paboTaromias 1Mo MPUHIINAITY 33JaHusl pa3MepoB. MOXKHO 3a1aTh pa3Mepbl
U TEOMETPUUYECKUE B3aMMOCBS3U MEXKIy dJieMeHTaMH. [Ipyu M3MeHEeHUU pa3MepoB
U3MEHSIOTCS pa3Mep U Gpopma JAeTann, HO COXPaHsAETCs OOIIHIA 3aMbICET MMPOSKTA.

Tpexmepnas mogenb SolidWorks coctour w3 pgeranei, cOOpoKk w
yepre:xkeid. [leranu, cOOpKM U YEPTEKU OTOOPAXKAIOT OJIHY M Ty K€ MOJETh B
pa3M4HbIX JTOKyMeHTaX. JIFoOble M3MEHEHUs, KOTOPhIe BHOCSTCS B MOJCIb B
OJTHOM JIOKYMEHTE, PaclpOCTPaHSIOTCS Ha JAPYTHe JOKYMEHTBI, COJEpIKAIIUue ITY
MO/IEJb.

Yeprexu | © ' l

Obwenpunsmobie mepmMuHbl 8 MOOESX



WMcxooHana Todka BepwwuHa Kpomka

Ceepsy -

[NnockocTe

JUis mocTpoeHus: OONBIIMHCTBA 3JEMEHTOB HCHOJB3YIOTCS 3CKM3. s
CO3JaHUsI 3JEMEHTOB 3CKHU3bl MOTYT OBITh BBITSHYTBI, HOBEPHYTBI, PAaCCEUECHBI
CIIOXHBIM 00pa3oM HJIM CMEILIEHBI MO KOHTYpPY. ODCKH3 SIBJIAECTCS Ba)KHEHIIUM
nonstueM  SolidWorks wu  mpexncraBiser co00il  OCHOBY  co3daBaeMoi
TBEPAOTEJIbHON MOJENH JAEeTald. OCKH3 SBISIETCS JBYMEPHBIM HAOpPOCKOM,
cCoJlepKalllUM BHayaje JHIIb MPUMEPHBbIE pasMepbl U (opmy, MIpenBapsrolive
CO3JaHUE TPEXMEPHOU JeTanu. Ba)kHOCTh 3CKH3a B KOHCTPYMPOBAHUU JIETaIH (U
cCOOpPKM B IIEJIOM) COCTOMT B TOM, YTO OH COJAEPKUT HE CTOJIBKO TI'€OMETPHIO
JeTalld, CKOJBbKO MPHUHIMI €€ TMocTpoeHus. Pa3mepsl, ompexpenstoume (opmy
JeTad, B JOOOH MOMEHT MOTYT OBbITh U3MEHEHBI, HO MpPU ATOM B3aUMOCBS3H
(KacaTenpbHOCTb, NAapauIEIbHOCTh, COBMNAJCHUE, KOHLEHTPUYHOCTH U Jp.)
COXpaHAIOTCs. VI3MeHeHue pa3MepoB MPUBOAUT K U3MEHEHHUIO (OPMBI — B H3TOM
CYILLECTBO IApaMETPUYECKOTO METOAa IOCTpoeHus mojeneil. B ciydae ecnam
BHECEHHbIE M3MEHEHHUsS MOPOXKAAIOT OLUIMOKH, BCErja CYIIECTBYET BO3MOXKHOCTb
oTkara (T.e. BO3BpaTa Ha HEKOTOPHIM paHHUMI ATal CO3MaHUsS JeTanu). Takum
00pa3oM, 3CKU3 — ATO UAes MOCTPOCHHUS, KOTOpasi, BIPOUYEM, MOKET YTOUHSITHCS B
npoiiecce pa3padoTKH.
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3cku3 3CKM3, BLITAHYTLIA Ha 10 Mm

Ioanas ONpeacjaeHHOCTb 3CKH3a CBsiA3aHa € 3aMKHYTOCTBIO paSMCpHOﬁ
nenu. OTo 3HA4YUT, 4YTO JJA 00BEKTOB 3CKH3a JOJIDKHBI OBITH YCTaHOBJICHBI



pa3Mephl, €IMHCTBEHHBIM oOpazoM ompexaensiomme ¢dopmy getamu. Jlus
pa3zpabaThIBa€MOM I€Talu MOJHOCTHIO ONPEICIISIONMMU €€ pa3MepaMHu SIBIISIOTCS
CJIEIYIOLIUE: PACCTOSIHUE MEXKIY LIEHTPAMU JIBYX OKPY>KHOCTEH U MX PauycChl.
VYcra"aBiauBaeM 3TH pa3Mepbl, BEIOpaB HHCTpYMEHT Pasmep. UepHbli 11BeT IMHUN
ACKHU3a CBUJETENIBCTBYET O €ro MOJIHOM ompeaeneHHocTd. JloGaBieHue Apyrux
pa3MepoB CIeNaeT ACKU3 TEepeolpeelieHHbIM, W OyAeT COINPOBOXKIATHCA
coobmieHreM 00 omuoOke (MpU 3TOM JUHUU OOBEKTHI ACKH3a OKPAIIUBAIOTCS
KpacHbIM I1BeTOM). IlepeomnpeneneHHOCT, ACKH3a TOBOPUT O HEOJTHO3HAYHOCTH
pa3MepHOI IIeTH U CYIIIECTBOBAHNUN 3aBUCUMBIX Pa3MEpOB.

OTmeTHM, YTO HEIOOMpPEAENCHHOCTh ACKM3a OIIMOKOW He sBiserca. Ermre
pa3 HAOMHHM, YTO 3CKH3 — 3TO NPHHIMIBI TOCTpoeHUs neranu. [lpucymas
SolidWorks mapamerpu3zanus mMO3BOJSET B JIFOOOW MOMEHT WA YCTAaHOBUTH
pa3Mephbl, WM U3MEHUTh YCTAaHOBJICHHBIC paHEee.

Jist  mocTpoeHusi JieTajeil  UCMONB3YIOTCS — Pa3IMYHbIE  3JIEeMEHTHhI.
DOnemeHTaMud MOTYT OBITh (hOpMbl (OOOBIIIKHM, BBIPE3bl, OTBEPCTHS) U OlEpaluu
(ckpyrienusi, ¢acku, OOOJOYKM U T.JI.), KOTOpPbIE KOMOWHHPYIOTCS ISt
MOCTPOEHUS JCTaJICH.

o Bobbiwka
CHOBaHWe - Buipes
. 5 =
Ckpyrnexve - (= -
I1l. OBOPYJIOBAHUE

[TepconanbHbIit KoMITBIOTED C ycTanoBiaenHoi CAIIP SolidWorks.

V. 3AJAHUE
C nomompto CAIIP SolidWorks noctpoiite TpéXxmMepHyI0 MOAEINb AETalH,
nU300paKeHHON Ha PUCYHKE:



OTB. CKBO3HO€E R /7

V. IIOPAJIOK BBIITOJIEHU A
1. 3amycture SolidWorks.
2. Co3paiite HOBBIM JOKYMEHT THUI «/JleTanby.
3. ITocTpoiiTe TPEXMEPHYIO MO/IEJIb 3aJJAaHHOM JCTaIH.
4. CoxpaHuTe pe3yabTaThl B (aii.

V1. YKA3AHUA 110 OOOPMJIEHUIO OTUETA
OTuer [OKEH COJepXaTh KpaTKOE OINHUCAHUE IMOCIEA0BATEIbHOCTU
BBITIOJIHEHHBIX TIPU TMPOEKTUPOBAHUU JICUCTBUH M H300pakKeHHE CO3/IaHHOMN
JIETAIN B HECKOJIBKUX ITPOECKIIUSX.

VII. KOHTPOJIBHBIE BOITPOCHI
1. Yro mornumaercd mmoxa 3cku3zoM B SolidWorks?
2. YTO Takoe MOJHOCTHIO ONPEICIEHHBIN ICKU3?
3.Ilepeunicnure ocHOBHBIE ()OPMBI U omepanuu, JocTynHbie B SolidWorks,
JUISL IOCTPOCHUS JICTATICH?

VIII. CIIMCOK JIMTEPATYPHI
1. dynapesa H.IO., 3araiiko C.A. SolidWorks 2009 B nmpumepax. — CIIG.:
BXB-IletepOypr, 2009.
2. Karmyn C.A., Xogsaxoa T.®D., lllexkun M.B. SolidWorks.Odbopmiienue
gyeprexeit mo ECKJI. — M.: SolidWorks Russia, 2009.
3. Berpoennas cnpaBounast cuctema SolidWorks.



[TPAKTUYECKOE 3AHSTUE Ne2
Co3nanue TpéxmepHoii moaenu aeraau B CAIIP KOMITAC-3D

|. {EJIb U 3AZJIAYUN PABOTHI
N3yuuts ocHoBHble Bo3MoxkHOCTH CAIIP KOMIIAC-3D mno pabore c
TPEXMEPHBIMHU TBEPIOTEILHBIMHA MOJICIISIMHU.

Il. TEOPETUYECKUE CBEJJEHUA

B cucreme KOMIIAC-3D TpexMepHyr0O MOAEIb MOYXHO HOCTPOUTH C
WCIIOJIb30BAHUEM  pA3JIMYHBIX TEXHOJOTMH H MeTonuk. MXx coBMecTHOe
UCIIOJIb30BaHUE TIO3BOJISIET pEIIaTh Ccamble Pa3HOOOpa3Hble KOHCTPYKTOPCKHUE
3aJ1a4yu.

TeepoomenvHoe mooenupoganue

IlocTpoeHrne TpEXMEpPHOW TBEPAOTEIBHOM MOJENM  3aKJIIOYaeTCs B
MOCJIEIOBATEILHOM  BBIMIOJHEHUU OMNepanuii OObeAUHEHUS, BBIYUTAHUS U
NepeceyeHus] HaJ MPOCTHIMU OOBEMHBIMHM 3JIEMEHTaMHU (IIPU3MBbI, LUIUHIPHI,
OUPAMUJBL U T.J.), U3 KOTOPBIX U COCTOUT OOJBIIMHCTBO MEXaHUYECKUX JIETaJICH.
MHOTOKpAaTHO BBIMOJIHSS 3TH MPOCTHIE OINEpaluu HaJl Pa3jIuYHbIMA OOBEMHBIMU
AJIEMEHTAMH, MOYKHO IIOCTPOUTH CIIOKHYIO MOJEIb.

Mooenuposarue nosepxnocmetl

TexHonoruss MOBEPXHOCTHOTO MOJEIMPOBAHUS IO3BOJIIET CO3JaBaTh
U3JIeTuUs CIIOXKHOU (popMbI. [I0BEpXHOCTH MOXHO CO3[1aBaTh Pa3HBIMHU CIIOCOOAMHU.
OaHM y4yacTKM TMOBEPXHOCTEM MOryT OBITh IOCTPOEHBI BbIJIABIMBAHUEM,
BpalleHUEM U JPYTUMU OlEepalusiMy, APyrue — MNpeJCTaBIsATh cO00i TuHeHvYaThie
MOBEPXHOCTH, MOBEPXHOCTH COEAUHEHUS, TOBEPXHOCTH MO CETU KPUBBIX U T.1. B
IpoLiecCce MOCTPOCHUSI TOBEPXHOCTH COMPATAIOTCS APYT C APYTOM U CIIMBAIOTCA,
o0pa3ys eIUHYIO CJI0KHYIO TOBEPXHOCTb.

IToBEpXHOCTHOM MOJAEIM MOYKHO IPUAATH TOJIIMHY, NPEBPATHB €€ B
TBEPAOTENBbHYI0 MOZENlb. B TakoM ciyyae MHPHUHITO TOBOPUTH O 2UOPUOHOM
MOOENUPOBAHULUL.

Cnaatinogvle nogepxuocmu

B KOMITAC-3D M0HO c03/1aBaTh HE TOJIbKO KJIACCUUYECKHUE MMOBEPXHOCTH,
HO W TIOBEPXHOCTH CBOOOAHON (opMbl. [[Js 3TOr0 rpaHW TBEpAbIX TeJl WIU
MOBEPXHOCTEH cieayeT mpeoOpa3oBaTh B CIUIAMHOBYIO MOBEPXHOCTh. [Ipu 3TOM Ha
IpaHb aBTOMAaTUYECKH HAKJIA/IbIBAECTCS CETKA U30MapaMeTpUYecKux KpuBbix. CeTka
oOpa3zoBaHa psagamMu Touek — mnomocoB. Dopma CIIIAHHOBOM MOBEPXHOCTH
OTNpEJENsIeTCsl  PACHOJIOKEHUEM TOJIOCOB B MpocTpaHcTBe. lloBepxHocTw,
MOCTPOEHHBIE TIO TOJI0caM, 00Jaar0T CBOWCTBOM JIOKAJIbHOM Jedopmaiuu: npu
U3MEHEHUU TIOJIOKEHHsSI OJIHOTO TIoJIIoca MeHseTcs (QopMa TOJIBKO YacTd
NOBEPXHOCTH BOJM3M OSTOr0 TOJIOCA, a HE BCA TOBEPXHOCTb. IJTO JaeT
BO3MOXKHOCTh MPOU3BOJIBHO M3MEHATH (OpMYy TpaHM, MEpeMelias pa3inyHbIMU
crioco0aMu OTHAETIbHBIE MOJIIOCHI, PAIBI MOTIOCOB U UX KOMOMHALIMUA. DTOT METOA
MO3BOJISIET YIPOCTUTH CO3aHKE U3MIETUI CO CIOKHOU (opMmoii. BmecTo co3znanus
HOBBIX IOBEPXHOCTEH, MOCTPOEHUS MEXAY OSTUMH IOBEPXHOCTSAMH IUIABHBIX
CONPSDKEHUH C TOCHEAYIOIEH CIIMBKOM, MOXHO TMPOCTO HM3MEHUTH (opmy



CYLIECTBYIOIIEN  IOBEPXHOCTH, IME€peMelas €€  IOJIOChl.  YIPABJICHHUE
CIUIATHOBBIMU MOBEPXHOCTSAMH HAalOMUHAET pabOTy CKYJIbITOpPA, pabOTAIOMIEro ¢
IJIJACTUYHBIM MAaTEPUATIOM.

lIpoexmuposarnue uzoenuti

TpexMepHbie COOpPKH Y3JI0B M M3JEIUM TPEACTaBIAIOT COO0M MOJEeNH,
BKJIIOYAIOIIME B ce0s JeTanu, MoAcOOpKH M cTaHaapTHeie usnenus. COopku
MOKHO CO3/1aBaTh CIIOCOOaMM «CHHM3Y BBEPX» U «CBEpXY BHU3». B mepBom ciyuae
BHauaje CO3Jal0TCA OTJCNbHBIC JeTadu. [0TOBBIE JeTamu OOBEIUHSAIOTCS B
noacOopku. M3 neranelr u moacOopok cobupaercs: ¢puHanIbHasi cOOpKa W3IETus.
KoMrioHeHThI COOPOK MO3UIIMOHUPYIOTCS IPYT OTHOCUTEIBHO JPyra ¢ MOMOIIbIO
conpspkeHuil. Bo BTOpoM ciiyyae KOMIOHEHTHI Cpa3y CO3/IAal0TCS B HY>)KHOM MECTe
B KOHTEKCTE COOpPKH.

Cosz0anue Komniekma KOHCMPYKMOPCKOU OOKYMeHmMAayuu

COopounbie 1 paboune YEPTEKU CO3JAIOTCA C TOMOLIBIO MOAYJISl TIIIOCKOTO
yepueHuss KOMIIACI'papuk Ha OCHOBE CIHPOEKTHUPOBAHHBIX TPEXMEPHBIX
mozened. Ilpu srom oTnagaer HEOOXOJMMOCTh B PYYHOM YEPUEHUU — BUJIBI,
pa3pe3bl U CEUEHHUs CO3JAK0TCs aBTOMAaTUYECKH. Bce M3MeHEeHus, BBIIIOJIHEHHBIE B
MoJieH, oToOpakaroTes Ha yepTeke. KoMIuiekT cnerudukanuii MO>KHO MOJTyYUTh
C TIOMOIIBIO MOJIYJS MPOEKTUPOBaHMS crenupukanuid. Mexay TOKyMEHTaMu
KOMIUIEKTa MOTYT OBITb CQPOPMHPOBAHBI CBSI3U, 33 CUET KOTOPBIX H3MEHEHUS,
BHECEHHbIE B OJMH JIOKyMEHT, OyIyT aBTOMAaTHMYECKH IEepeAaBaThCcsl B JApPYyTHE
nokyMeHThl. Hanpumep, 0603HaueHre 1 HaMMEHOBAHUE JETANI U3 €€ TPEXMEPHOU
MOJIEJIM MO>KHO aBTOMAaTHUYECKM IEpelaBaThb B OCHOBHYIO HAJNUCh YepTEka U B
crienuQpuKaIuio.

OcHosHble mepMuHbl MOOenu



TpexMepHass TBepAOTENbHAST MOJETh COCTOMT W3 OTIEIBHBIX OOBEMHBIX
AJIIEMEHTOB, KOTOPbIe 00pa3yIoT B HEW rpaHu, pedpa U BEpUIUHBI.

*abpa BepwuHe! MnockocTH

g

o Havano
KoapauHaT

Oc¢k :
I paHb — riaakas (Heo6;13aTeJIbHo HHOCKaH) YacTh ITIOBEPXHOCTH JCTaJIH.

['mafikast MOBEPXHOCTH AETAIU MOXKET COCTOSITh U3 HECKOJIBKUX IPaHEN.

PeOpo — npsamas unm KpuBasi, pa3aeisromas 1B CMEKHbIE TPAHH.

Bepmmmnaa — Touka Ha KoHue pedpa. Kpome TOro, B Momenu OOBIYHO
IMPUCYTCTBYIOT Pa3HOOOpa3HbIE JOMOJHHUTEIbHBIE 3JIEMEHTHI: CHMBOJIBI Haudaja
CHCTEM KOOpJAHMHAT, CHUCTEMHBIE M BCIIOMOTATEIbHBIE IUIOCKOCTH, OCH,
IPOCTPAHCTBEHHBIE KPUBBIE, TOUKHU, pa3Mepbl, 0003HAUECHHUS U T.1.

IDCKU3bl, KOHMYPLL U ONepayuu

Jis co3naHusi OOBEMHBIX AJIEMEHTOB M CaMbIX MPOCTBIX MOBEPXHOCTEH
UCIIOJIB3YETCsl IepeMENeHHE TIOCKUX Guryp B npocrpaHcTse. [lnockas ¢urypa, B
pe3ysibTaTe nepeMereHus: KOTopoi 00paszyeTcsi 00beMHOE TEJIO WM MOBEPXHOCTD,
Ha3bIBAETCS 3CKU30M, a CAMO IIEPEMELICHUE — ONepaleH.

IJCKHM3 MOXET pPaclojiaratbCsi HAa OJHOW W3 CTAHAAPTHBIX IUIOCKOCTEU
MPOEKIMH, Ha TUIOCKOW I'PaHM CO3/JaHHOTO paHee 3JleMeHTa (WM MOBEPXHOCTH)
WIM Ha BCIOMOTATENbHOW TUIOCKOCTU. DCKHU3bl CO3JAIOTCS CPEICTBAMHU MOIYJIS
MJIOCKOTO YEPUYEHHS U COCTOSIT U3 OJTHOTO MJIM HECKOJIbKUX KOHTYPOB.

KonTyp — OIHO W3 OCHOBHBIX MOHATHM INpHU ONMUCAHMM dcKu3a. [lpm
MOCTPOCHUM 3CKH3a MOJ KOHTYPOM MOHUMaeTcsl rpaduueckuii 00beKT (OTpe3oK,
Qyra, CIUIaiiH, NPSMOYTrOJbHUK M T.A.) WIA COBOKYNHOCTH HOCIEIOBATEIBHO
COEIMHEHHBIX TpaUIeCKUX OOBEKTOB.

Onepayuu

Cucrema KOMIIAC-3D pacnonaraer pa3sHOOOpa3HBIMH ONEPAUSAMU IS
MOCTPOCHUSI OOBEMHBIX JJIIEMEHTOB M TIOBEPXHOCTEH, YEThIpE U3 KOTOPBIX
CUHMTAIOTCS] OA30BBIMH.

Onepauml BblJABJINBAaHUA —
BbIJaBJINBAaHHC 9CKH3a
NCPHNCHAUKYISPHO €0 IIJIOCKOCTH.




3nemeHT
BblOaBNHUBaHWA

KOHTYP\\

|

BolgaBnuBaHue

Onepauus BpallleHUs —
BpalllCHHUE  3CKU3a  BOKPYTr  OCH,
JIEXKAILEN B €r0 MJIOCKOCTH.

OCKHM3 Tejla BpalleHUs COCTOUT
U3 OJHOT0 WJIM HECKOJbKUX KOHTYPOB
co ctuieM JuHuM (OCHOBHAsi U OCHU
BpallleHUsI B BHUJIE OTpe3Ka CO CTHIIEM
muann OceBasi. Hu oquH U3 KOHTYpOB
HE JIOJDKEH TepeceKaTh OCh BpAILCHMS
WJIU €€ TIPOJI0KEHUE.

3neMeHT
BpaleHna

DCh——]

BpaweHune




KunemaTuveckasi omnepanusi —

KnHemaTnyeckmnmn

3NeMeHT

IIOCTPOCHHC 00BEMHOI0 PJIEMEHTA WJIH

MNEpEMCIICHUC 3CKH3a BI0OJIb
HANPABJIAIOLIECH.
TpaekTopus
MepemMewexne
3neMeHT
Mo ceveHnAM
Onepauusi mno ce4yeHUSIM — h
3CKM3bI *

IUIOCKOCTH [0 HECKOJBbKHUM 3CKH3aM
(cedyeHusIm).

(ceveHnRA)

Onepauuy UMEIOT JONOJHUTENIBHBIE BO3MOYKHOCTH (ONLHUHU), KOTOPBIE
MO3BOJIAIOT U3MEHATh WM YTOUHSTH MpPaBHIIa MOCTPOCHHUS O0BEMHOIO 3JIEMEHTA.
Hamnpumep, ecau B omnepalnvy BbLAABIMBAHUSA NPSAMOYTOJIbHUKA JOMOIHUTEIBHO
3a/1aTh BEJIMYMHY M HaIlpaBJICHHWE YKIJIOHA, TO BMECTO MpU3MbI OyAeT MOCTpOeHa

yCe4YeHHas MUpamMua.

1. OBOPYIOBAHUE
[lepconanbublit KomnbioTep C yctanoBienHoit CAITP Kompas-3D..

IV.3AJAHUE HA PABOTY
C momompto cucteMbl KOMITAC-3D mnoctpoiite TpEXMEpHYI0 MOJAEIH

JeTanu, n300paKEHHOW Ha PUCYHKE:




V. ITOPAIOK BBITIOJIEHM S PABOTHI
1. 3anycture KOMITAC-3D.
2. CoznaiiTe HOBBIM TOKYMEHT THI «/JleTaiby.
3. ITocTpoiiTe TPEXMEPHYIO MO/IEJIb 3aJITAaHHOM JCTaIH.
4. CoxpaHuTe pe3yJbTaThl B (aiii.

V1. YKA3AHUA 11O OOOPMJIEHUIO OTYETA
OTr4er [OOMKEH COAEpKAaTh KpPAaTKOE OIMCAaHUE II0CIIENOBATEIIBHOCTU
BBINIOJIHEHHBIX MPU MNPOEKTHUPOBAHUU JEUCTBUU M H300pakeHHE CO3/1aHHON
JIETaJIi B HECKOJIBKUX MPOEKIIUAX.

VII. KOHTPOJIBHBIE BOITPOCHI
1. B yem 3akirouaercsi HOCTPOCHHUE TBEPAOTEIbHOU TPEXMEPHON MOAEIH?
2. YUto Takoe acku3z B KOMITAC-3D?
3. Kakue 6a30BbIe omepanuu Ha ICKA3aMU TMO3BOJISICT BBIIOIHITH CHCTEMA
KOMITAC-3D mjist mocTpoeHust 00bEMHBIX JIEMEHTOB U TTIOBEPXHOCTEH ?

VIII. CTIMCOK JIMTEPATYPBI
1. AzOyxka KOMITAC-3D [P7eKTpOHHBIN pecypc]. URL:

http://kompas.ru/source/info_materials/kompas_v15/Tut_3D.pdf

2. B.II. bonpmakoB, B.T. To3uk, A.B. Yaruna. HWuxenepHas u
KOMITbIOTEpHAs rpaduka: yueOHuk st By3oB. — CI16.: BXB-IletepOypr,
2012.

3. Bcerpoennas cnpaska KOMITAC-3D.



[TPAKTUYECKOE 3AHSTHUE Ne3-4
Co3nanne 00bEéMHBIX 00bEKTOB ¢ MOMOIIbI0 3D-npuHTEpa

|. {EJIb U 3AJAYU
[TonmyueHune mepBUYHBIX HaBBIKOB paboThl ¢ 3D-mpunTepom Picaso Designer
PRO 250.

Il. TEOPETUYECKUE CBEJJEHUA

[Ipuntepsr PICASO 3D co3maioT TBepAble TpexXMEpHble OOBEKTHI U3
pacIUIaBJICHHOW HUTH TEPMOILIACTHKA METOJOM IocioiHoro Hayoxenus [FFF -
Fused Filament Fabrication].

PacriaBneHHasl TIacTUKOBAasi HUTh Yepe3 MeYaTalollyl0 TOJIOBKY IMOJAeTCs
Ha miatopmy, Iie TOCIONHBIM HAIJIABJIEHUEM CO3JaeTcs Teno Monaenu. Takum
oOpazom, 3D mpuHTEp OTIMYHO HOAXOAMUT JJIsl NPOTOTUIIMPOBAHUSA M CO3/aHUs
Pa3IMYHBIX MOJIEIIEH HA IPOU3BOJICTBE.

3KCTPY[EP

MATOOPMA

Puc. 1. [lpunuun aeiictusa 3D-npuntepa FFF.

['maBHOM ocoberHHocThIO Designer PRO 250 siBnsieTcss BO3MOKHOCTD TIeHaTH
JIByMsI MaTepHajaMH, a TakKe NMPUMEHEHHe HoBelIneld TexHomoruu — JetSwitch.,
Designer PRO 250 mo3BomsieT 3HAYUTENBHO PACIIMPUTH TPAHUIBI MPUMEHEHUS
nepcoHanbHbIX 3D npuHTEpOB. Bosbllle HET HUKAKUX OTPAHUYEHU 0 CI0KHOCTH
Y TEOMETPUU NeyaTu!
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Puc.2. JIunieBast ctopoHa besigner PRO 250.

1 — KpeImka npuHTEpa — TMO3BOJISET COXPAHATH MOCTOSHHYIO TEMIIEpaTypy
Ne9YaTy BHYTPU MPUHTEPA U 3aKPHIBAET BHYTPCHHHE SJIEMEHTHI.

2 — UndopManmoHHbIi auciiel — npeaocrapisier uHgopmanuio o Designer
PRO 250 u cocTosiHuM nevaru.

3 — JDKONCTMK yHpaBli€HUS — HHCTPYMEHT YIPABICHUS MPUHTEPOM,
JOCTYTHBIE GYHKIIUKA OTOOpakaroTCsl Ha MHGOOPMAITMOHHOM JUCIUIEE.

4 — Crnot s xaptel microSD — ycranoBuB microSD kapty, Bbl cMoxkeTte
nevatath 3D 00beKThI 0€3 MOAKIIOUEeHNS KOMIIBIOTEPA.

5 — Pazpem mns moaxmrouenus kabenst USB — coyXuT sl MOAKITIOUEHUS
yctporcrtna Kk T1K.



6 — Knonka «Reset» — mo3BoIsIeT BBITIOTHUTE TIEPE3arpy3Ky yCTPOUCTBA

PICASO
[

Puc. 3. Bayrpennue anementst Designer PRO 250.

10 — IleuyaTaromiast roJI0BKa.

11, 12 — Comna.

13, 14 — CuctemMa OYHUCTKH COIIENI.

15, 16 — TpyOku nojgayu IUTACTHKA — HAMpPaBJISIOT HUTh IUIACTUKA C
KATYILIKH K [1€4aTarolIeH TOJIOBKE.

17, 18 — [epkarenu uisi KaTyImIKH — CIY>KaT ISl KPETJICHUS KaTYIIKU C
IJIACTUKOM.

19 — [MogorpeBaemas maaTdopma Jjis IEHaTH.

I11. OOPYIOBAHUE
[Tepconanbubiii komnbioTep 1 3D-mpunTep Picaso Designer PRO 250.



IV.3AJAHUE
[ToAroTOBUTH K MIeYaTH paHee pazpaboTaHHYIO TPEXMEPHYIO MOJIEINb JIETaIu
U U3TOTOBUTH €€ ¢ nomoinbio 3D-npunTepa.

VI. YKA3AHUA 110 O®OPMJIEHMIO OTYETA
OT4er JOIKEH COAEpKaTh KpPaTKOE ONMCAaHUE IIOCIIENOBATEIBHOCTH
BBIIIOJIHEHHBIX JICHCTBUM M U3TOTOBJICHHYIO J1€TaIb.

VII. KOHTPOJIBHBIE BOITPOCHI
Onwumure npuHuun padotsl 3D-npunrtepa?

VIII. CITUCOK JINTEPATYPhBI
Wuctpykums mo skcruryaranuu 3D-nipuaTepa Picaso Designer PRO 250.



[TPAKTUYECKOE 3AHSTHUE Ne5-6
IMosy4yenue 3D-Moaeeii 00beKTOB ¢ MOMOIIBLIO 3D-ckaHepa

HEJDb U 3AJAYN
[lenbto paboThl sBIsICTCs TIepBOE 3HakOoMCTBO ¢ 3D ckanepom Rangevision.
[Tonb3oBaTeNb JOJKEH HAYYUTHCS 3aIyCKAaTh NAKET, U3YYHUTh MOJIb30BATEIbCKUN
uHTep(delic makera, 03HAKOMUTHCS C CUCTEMHBIM MEHIO, TaHEISIMI HHCTPYMEHTOB.
NHNPUBOPBI U OBOPYAOBAHUE
[TepcoHanbHBIN KOMIBIOTEP C YCTAHOBICHHBIMHU IporpaMMaMu Rangevision

ScanCenter u IDS Camera Manager.

HOPAAOK BBIITOJIHEHUSA PABOTDI

1. Hepsoiii 3amyck ScanCenter

Bxurounte npoekTop U MOAKIIOUUTE CKaHEp K KoMIbiotepy. I[IpoBeprte B
IDS Camera Manager NOAKIIOYEHUE U JOCTYIHOCTh KaMmep. 3anmycTute
nporpammy Rangevision ScanCenter.

[Tocne 3amycka nmporpamMmbsl Bel yBuanTe n3o0pakeHue ¢ KaMep B TJIaBHOM

OKHC IMPHUJIOKCHUA, a ITPOCKTOP HAYHET MMPOCHUPOBATL KPECT.

NpumeyaHue

Ecnu Hamepsl HE YCTAHOBNEH B MW HE MOAKAKHEHBI, HE MECTE CHUMHOB By AeT 4epHBLIA MM
CephIA 3KpaH.

Heobxogumo TaKMe NpoOBEPMTE, HE MCNONBL3YEIT AWM nporpammesl Tuna |CQ, Skype, Sippoint

KA I'IG,CI,GGI—I:IE WM OOHY M3 KamMmep B KavecTee EIEﬁ-HEII'I.-‘IE'pr.

2. HayanbHasi HAcTpoiika KaMep U 00bEKTHBOB

BHumaHue!
MpoBepsTe, 4TO NPAaganA KEMEPa COOTESTCTEYET NP3BOMY CHUMEKY, 3 Nesaa — nesomy. Mpaean

HamMepa — Ta, HOTOPaA Haxo4WTCA MO NPaByH PyRY, ECAW CTOATL C334M CKEHEPa NHMLOM K
0B BEKTY CHAHWPOBEHMA.

ECnM Kamepkl NEPENYTaH b, M3MEHWMTE COCTOAHME NapamMeTpa ToMeHAME KOMEDE! Mecmamu
Ha Bwnagke Homepsl B awanore Hocmpoliko obopydosarus (Hocmpolko—» Hocmpolwa

obopydosaHua).

[Ipu mepBoit HacTpoiiKe CkaHepa M300pakeHHEe ¢ KaMep MOXKET ObITh HE B

doxyce: CIAMIIKOM SIPKUM WM TeMHBIM. OTperyiaupyiite 0ObeKTUBBI KaMep Tak,



4TOOBl Ha HW300paXeHHH Kamep ObUI0 BHUIHO KaJMOpPOBOYHOE TIOJE TMepen

CKaHEPOM.

PGFYJ'II/IPOBKa 00BEKTHBA OCYHICCTBIICTCA CIICAYIOIIUMU 3JICMCHTAMU

1. Kosb1io HACTPOUKM pE3KOCTH

2. Konb1o HacTpoMku quadparmbl
3. OukCUpPYIOLINUN BUHT PE3KOCTH

4. Oukcupyroumuil BUHT quadparMsl

LI =
G o o

He BBIKpyuMBaiiT€ MOJHOCTHIO (PUKCHPYIOUIME BUHTHI KOJIEL HACTPOMKHU
00BEKTHBA, UX JOCTATOYHO OCHIaduTh. [lociie OkOHUaHUs peryIupOBKH OOBEKTUBA
3a(UKCUPYUTE KOJIbI[A HACTPONKHU BUHTAMH.

3. Haxoxkaenue paéouyero paccTosiHusi
Jist  HaxokneHus: pabouero paccTostHuS (paccTosHME 0 OOBEKTa)

MOMECTUTE KaTUOPOBOUHOE TOJIE TIEPE OJHOM U3 KaMep (CM. CXeEMY).

KanubposoyHoe none

T

nesas npasas
Kamepa Kamepa

npoexkTop



Kamepa npomkHa OBITh yCTaHOBJEHA  MapaJljIeNIbHO JIydy IPOEKTOpa.
Bxutounte pexxum npoktopa benwiti céem. Ilpu HEOOXOAMMOCTH, PETyIUpys
pe3kocTh U auadparmMy oObEKTHBA, HACTPONTE M300pakeHUe, YTOO0bI ObLIIO BHIHO
KanuOpoBoyHOE mosie. JIBuras mose Onrke WM Jajibllie OT KaMepbl, COBMECTHUTE
KpaiiHue METKH KaauOpOBOYHOTO TOJISI C CHHEH CEeTKOH Ha BUIEC C KaMepbl, Kak
MOKa3aHO Ha pUCyHKe HUke. CHHUE BEpTUKAIbHbIC JIMHUM PAa3METKU Ha BHUJIE C

KaMCpbl IOJDKHBI COBIIAZIaTh C MCTKaAMU Ha KaJII/I6pOBO'-IHOM ITO0JIC.

NpumedvaHue

OnA nposepku HaneHHoOro paccToAHwA D cywecTtayeT dopmyna L=D/3, roe D — paccToAHMe
no nonR, a L— pacctoAHue meway OOLeHTMBaMM HaMep. 3HaYEHWME 3aMEpPEeHHOro
PACCTORHWMA HE A0NMHO CUABHO PACX0AMTBCA CO IHAYEHMEN, DACCYMTaHHLIM No dopmyne.
Ecnn ecTe cHMNbHOE pacxoMAsHWe, NPOoBepsTe NPaBWABHOCTE NOAOHEHMA Hamep M
doKyCcHOR paccToAHKME 06 LEHTHBOE.

LE ]

4. Hacrtpoiika ¢dokyca npoekTopa

JUig (hOKyCHUpOBKHM IPOEKTOpA YCTAHOBUTE KaJMOpPOBOYHOE IIOJIE NEpPEN

CKaHepOM Ha HailjienHoe paccrosinue D.

BxmtounB pexkum mnoxacsera "llomockr u nuHMM", HacTpoiTe (OKyC
MIPOEKTOPA, YTOOBI TUHUU HA KAITMOPOBOYHOM TOJIe OBLITM MaKCUMaIbHO yeTkue. C
MOMOIIIBIO  KOJIblIa  MaciTabupoBanus (Z00M) yCTaHOBUTE MHHUMAJIBHO
BO3MOYKHYIO 00JIaCTh MOJICBETa MPOEKTOPa TaKUM 00pa3oM, yTOObI Bce MoJie ObLIO

OCBCIICHO C HeOOJIBIITUM 3aI1aCOM I10 BEICOTE.

MpumevaHue

Ha npoektopax Acer MWHMManbHaa obnacTb nopaceeta (KOMAbLO MaclUTabvpoBaHUA B
KpalHeM MOooMeHWK) No3BoAseT HacTpouTb GOoKyC Ansa Aboro KanMbpoBoYHOro Nnons.
ONnA ApYyTUX NMPOEKTOPOB B 3aBMCMMOCTM OT 30Hbl CKaHWMPOBAHWA C MOMOLLBI KO/bLA
MacwTabupoBaHUA HYKHO nNoabupaTte Takyto obnacTb NOACBETa, NPU KOTOPOM Bce none
6yeT ocBeLLEHO, UK UCMONb30BATb CNeLManbHbIe INH3bI.

[ B ]

5. Caenenne kamep



Jl5is paboThl ckaHepa ero KaMephbl TOJKHBI ObITh CBEJIEHBI B OJHY TOYKY Ha
3aJJaHHOM paboyeM pacCTOSHUU. YCTAaHOBUTE KaJIMOpPOBOYHOE TIONIE TMepes
CKaHEpOM Ha HalJeHHoe paccrosiHue D (ecim MEHSIM €ro MoJOXKEHUM IOCIe

(bOKyCUpPOBKY IPOEKTOPA).

MNpumevaHue
' . |Ecnm m3obpamernue c kamep oueHb TEMHOE MM NEPECBEYEHHOE, OTPErYIUpYITe Avadparmy
e |1 pesxocTb Ha obbekTuse.

YcTaHoBUTEe KaMmephl B TOJIOKEHUE, COOTBETCTBYIOIEE BHIOpAHHOW 30HE
ckaHupoBaHua. HeoOXOAMMO COBMECTUTh YEpHBbIE PHUCKM Ha MEpelHEd YacTu
cKaHepa, o0o3HaueHHble 1,2,3,4, ¢ BHyTpEHHUM KpaeM YCTaHOBOYHOM IJIACTHHBI
KaMmepsbl. J{71s1 3Toro ociaadbbTe BUHTHI KPEIUIEHUS U NTEPEABUHBTE KaMEPHI B HY>)KHOE
nosoxxeHue. Ilomoxxenune 4 nns kamep oOmee. Ha kapTuHkKe HUXKE KaMepbl

YCTAHOBJICHBI B ITOJIOKCHWH JJIA 30HbBI CKAHUPOBAHHA Ne2.

T e

IToBopaunBasi KaMepbl BOKPYI' CBOEH OCH, COBMECTHTE GEPMUKAILHYIO
JVHUIO KPECTa U LEHTPAIBHYIO CUHIOI0 6ePMUKANIbHYIO IMHUIO HA BUJIE C KaXKIOU

N3 KaMCpP, KaK ITOKa3aHO Ha PUCYHKE HUIKC.




PerynupoBka mosiokeHHsT ~KamMep B TOPU3OHTAIBHOM  IIOCKOCTH
OCYLIECTBISETCS C IIOMOILBI0 U3MEHEHUS MIOJIOKCHUS NIEpeNHen paMku. i 3Toro
0cl1adbTe PETYJIUPOBOYHBIE BUHTHI U, U3MEHSISI IMOJIO)KEHHUE PAaMKH, COBMECTUTE
CPEOHIO 20pU3OHMANLHYIO CUHIOI JIUHUIO HAa BUJAE C KaMep C 20pU3OHMANbHOU

JIMHUEN ITPOELUPYEMOT0 KPECTa.

3aTsHUTE (bPIKCPIpy}OIHI/Ie PETYJIMPOBOYHBIC BUHTBI IIOCJIC BbBICTABJICHUA

IMOJIOKCHHA KaMEp.

Npumeyanmne

Ecnv Kamepbl OMylleHbl CAWWKOM HU3KO, CHadana OTperyiMpyMTe ropu3oHTalbHOe
NOMOMEHWE, @ 3aTeEM CBEIUTE KaMepbl N0 BEPTUKAIM.

Hebonbluoe OTHAOHEHWE Memay NPaBod M JEBOM KaMepamMu Mo BbICOTE He BAMAET Ha
Ka4yecTBO CKaHMPOBaHWA, BoifiepuTe cpeHee NoNoKeHWe,

6. IIpoBepka cBeJleHUsI KaMeP B TOPU30HTAJIbHOM MJI0CKOCTH

Jliis npaBUIbHON pabOThI CKaHEPA JIyd MPOEKTOpa U ONTHUYECKHUE OCH KaMmep
JIOJKHBI JIEKATh B OJJHOM TNIOCKOCTU. DTO AOCTUTAETCS PETYIMPOBKON MOJIOKEHNE
KaMep OTHOCHUTENbHO MPOEKTOopa ellle npu coopke ckanepa. [Ipu TpancnopTupoBke
WIM JIPYTOM MEXaHMYEeCKOM BO3JCHCTBUU TIOJOKEHUE MOXKET COUTHCS, YTO
IIPUBEIET B HEKOTOPBIX CIy4yasgX K YXYAILICHUIO KAadyecTBa CKAHMPOBAHUS.
[IpaBUIBHOCTh HACTPOMKHU JIETKO MPOBEPUTH, HAMPABUB Mpoerupyembii Kpecm
mociie CBEJCHHs KaMep Ha yJaleHHbI oO0BbeKkT. ['opu3oHTanmbHas JTHHHUS KpecTa

JIOJDKHA COBIAJIATh C TOPU3OHTATIBHOW JTMHUEW CUHEN PA3METKH HA BUJIE C KaMep.



Ecnu npoenupyemas JIMHHA W JUHUS Pa3METKM HMMEIOT  0OJIbLIoe
pPacXoKIEHUE MPU Pa3HBIX PACCTOSAHMIX 10 OOBEKTA, OTPETYIUPYUTE MOJOKEHHUE
IPOEKTOpa OTHOCUTEIbHO Kamep. [l »Toro ocnabbTe KpeIuleHHe Kopiyca Ha
HIKHEH 4acTH CKaHepa U MOA0EepUTe TaKoe IMOJIOKEHUE, IPU KOTOPOM IMPOBEPKA

OyzeT yCIenHo mpoBeieHa.

7. duHaJbHAS HACTPOIKA Kamep
ITocne BbICTaBICHUS TTOJIOKEHHS KAMEP COBMECTUTE MPOELUUPYEMBIN KPECT C

IIEHTPaJbHON METKOM Ha KaJIMOPOBOYHOM TIOJIC.




MpumedaHune

O6paTHTe BHMMAaHWE, NPW NPaBMALHOM PAcMONOMEHMM NOAA Ha PaccTOAHMM D
BEPTHKANbHAA NMHUWA KpecTa ByAeT COBNAAATh C LIEHTPaNbHOW BEPTUKANBHOR CUHENR NMHUER
pPa3mMeTKM Ha BUAE C Kamep. B NpoTMBHOM cnydae ByoeT 3aMeTHO OTKAOHEHHE B TY MW MHYIO
CTOpOHY.

J1j1s TOro 4TOOBI HACTPOUTH PE3KOCTh 0OBEKTHBA, HYKHO:
O BKJIIOUHTE pexuM Inpoektopa "HepHsblil cetr";
O YCTAaHOBHTE IOJI3yHKOM B MaHEIM MHCTPYMEHTOB MUHHUMAJIBHOE 3HAYEHUE
AJIEKTPOHHOM 3KCIO3ULMHU (3HaYeHHe 1);
O MaKCHUMaJbHO OTKpoWTe auadparMy OOBEKTHBOB, YTOOBI M300pa’K€HUE C
KaMmep ObUTO MaKCUMAJIbHO SIPKUM U HE IEPECBEUECHHBIM;
O HacTpoWTe OOBEKTHUBBI KaMep Ha PE3KOCTb. DTO yIOOHO JeNaTh, YBEINYUB

nzo0paxenue, s rToro Haxxmurte JIKM no obnactu nmpocMoTpa.

[Tocne HaAcTpOWKH PE3KOCTH OTperynupyite auadparMy OOBEKTUBOB.
Bxarounte pexum "JIuHMM M 1monockl', yCTaHOBUTE 3HAYEHHE DIIEKTPOHHOU
skcno3unuu B guamnazoHe or 30 go 60 (MeHbIee 3HAYCHHE, €CIU OOBEKT
CKaHMPOBaHUA TEMHBIN U OoJiblliee, eciii cBeTIbli). [Io yMoIuaHuio yCTaHOBIIEHO

3HaueHue 45.




[ToncBeueHHble KpAacHBIM OOJACTH O3HAYAIOT MEPECBEUYCHHBIE YYACTKU CO
CIIUIIKOM SIPKUM HU300paKEHUEM.

Hacrtpoiite nuadgparmy 0OBEKTHBOB TaK, YTOOBI JIMHUU Ha KaIUOPOBOYHOM
nojie ObLTM MaKCUMaJbHO sIpKHME, HO 0€3 3HAYUTENHHOTO IMepecBeTa. SpkocTh

M300pakKeHUM ¢ KaMep J0JDKHA ObITh OJIMHAKOBa!

Mpumeyanune

Nna Toro, utobel ynobHee BLICTABMTL OAMHAKOBOE 3HAYEHWE 3IKCMO3MUMKM Ha obeux
KamMepax, MOXHO OCTaBWTe HeGonbluyi nepeceBedeHHy (KpacHyo) obnacte. OAMHAKOBLIN
“pucyHok” nepecsBedeHHOHW obnact Ha obeux Kamepax NO3BOAWMT TOYHEE HACTPOMTHL
nuadparmy o0 bEKTUBOE.

BHMMaHue!

Ecnm nepecseT He MCYE3EET JaMe NP MakCMManbHO 3aKpLITOW Avadparme, yMeHbLIUTE
3HAYEHWE INEKTPOHHOM IKCMO3MLMM.

MpoBepbTe HACTPOIKK NPOEKTOPa, BOSMOMHO OH CBETUT CAMILIKOM ApKO!

YMEHbLIWTE YPOBEHb BHELWHETD OCBELLEHUA,

Ecnmm  nHactpoilka mnpoucxomur Ha 4 30HY CKAHUPOBAHUSA, MOXKET
NOTpeOOBaThCSA YMEHbILIEHUE SIPKOCTH JIMHUWA U TI0JIOC U3-3a OJIM3KOI0 pacCTOSHUS
no oOwekta. B myHkTe MeHio Hacmpoiika spkocmu YMEHBITUTE 3HAYCHUS
SAPKOCTH, KaK Ha PUCYHKE. 3HaU€HUE SPKOCTH JIMHUWA MPUMEPHO B 2 pasa OoJblie
3HAYEHHUs] SIPKOCTU ToJioc. Bu3yanbHO JMHUM M TOJOCHI JOJKHBI OBITh

OJIMHAKOBOM SPKOCTH.

ADKOCTE AMHWIA

fAprocTe nonoc

90

APHOCTE CBETE MEPKEPOE
151



BHUMaHKe!

Mocne OKOHYaHMA HACTPOMKKM aKKYPaTHO 3adMKCMPYHTE KOMbLA PE3KOCTH W aWadparmel
BMHTaMM Ha 06beKTMBax Kamep, YTobbl He COMTL MX MoNOMEHHE.

[Tocne BbIMOJIHEHUS BCEX JIEUCTBHM MO HACTPOMKE CKaHepa JOJDKHBI OBbITh
BBITIOJIHEHBI YCIIOBUSL:
— KaMephl CBEJEHBI B OJIHY TOUKY, HAXOJISIIyIOCs Ha paccTosiHuu D oT ckaHepa;
— HA O3TO K€ paccTosHHEe C(OKYCHpOBaHbI KaMmepbl M MPOCLHUPYEMOE
n300pakeHHe ¢ MPOEKTOpPa;
— MpH CTaHJAPTHOM 3HAYCHHUU OSJCKTPOHHOH skcrmosuimu (30 — 60)
M300paKeHHE C KaMep He MEePECBEYCHHOE U HE CIUIIKOM TEMHOE;
— BCE PETYIHPOBOYHBIC U 33)KUMHBIC BUHTHI 3aTSHYTHI.

8. Macrep HacTpPOiKHU CKaHepa

3amyctute mporpammy  RangeVision ScanCenter.  Haxwmwurte JeBoit
KHOIIKOW MBI HA Macmep HACMPOUKU, BbIOEpUTE 30HY CKaHUPOBAHUS, Ha
KoTOopyio BaM He0OX0MMO HACTPOUTH CKaHEp, U, CIEIYs €ro MoACKa3KaM B MEHIO
POrpaMMbl  MO>XHO BBITIOJTHUTH, OIMUCAHHBIC BBINIE JEHCTBUS MO HACTPOMKE

CKaHepa.

Hacrpoiika

N e w | B
Macrep MonHas  OpwuenTn- Kaanbpoeka Fa1nop 3 Hacrpoiika

HaCTPOWKK | KaNWBPOBKA POBaHUE crona poer i || koHdurypaLn |

hOopyaAo




Macrep nacTpoiiku cranepa -

Macrep nonoxer Ban HacTponTs 3D oxanep RangeVison,

Mepes macTposcoit Tecs Cp TEON

BoiBEpUTE 30HY CKAMPOBAHIUA, HANGONEE NOAXOARLYIO ANR CKAHPOSAMA
Bawero ofvexTa.

OBPSTUTE BHAMGHIE, B J3BNOMOCTH OT NOASM M KOMNNEKTALYM OX3HEPS
KOMISECTIO 301 CKAHVDOBAMAR MONET OTMHATHCR.
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