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JIABOPATOPHAS PABOTA Nel
Coznanue Tpéxmepnoii moaenn aeraau B CAIIP SolidWorks

|. {EJIb U 3AZJIAYUN PABOTHI
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
POMBIIIICHHOTO MPEANPHUSITUS Ha dTanax KOHCTPYKTOPCKOW U TEXHOJIOTHYECKOM
MOATOTOBKHM Mpon3BocTBa. O0ecreunBaeT pa3pabOTKy U3IETUi 000 CTEneHU
CIIO)KHOCTH ¥ HA3HAYCHHUSA. OTO JIETKOE B OCBOCHHH CpPEICTBO TIO3BOJISIET
WH)KEHEPaM-TIPOCKTHPOBIIIMKAM  OBICTPO OTOOpa)kKaTh CBOM HIEH B 3CKH3E,
OKCIIEPUMEHTHPOBATh C AJIEMEHTaMHU U pa3MepaMH, a TaKKe CO3/[aBaTh MOJICIH U
OIPOOHBIE YEPTEHKHU.

C momompto SolidWorks MOXHO co3/iaBaTh TpexMepHble MOAeIH, a HE
TOJIBKO JBYXMEPHBIE YEPTEKU. ITHU TPEXMEpHBIE JEeTaal MOXHO HCIOJIb30BATh
JUIS CO3/IaHUs JBYXMEPHBIX YepTexer u TpexmepHbix coopok. SolidWorks — ato
crcreMa, paboTaromias 1Mo MPUHLIUIY 3a1aHusl pa3MepoB. MOXKHO 3a1aTh pa3Mephl
U TEOMETPHUYECKUE B3aUMOCBS3H MEXIY dJieMeHTaMu. [Ipu M3MeHeHnn pa3MepoB
U3MEHSIOTCS pa3Mep U popma JAeTaind, HO COXpaHsIETCs OOUIHIA 3aMbICET MMPOSKTA.

Tpexmepnas mogenb SolidWorks cocrour w3 pgerajieil, cOOpOK H
yepreskeil. Jletann, cOOpKM U 4YEPTEXKHU OTOOPAXKAIOT OJHY U Ty K€ MOJEIb B
pa3M4yHBIX JTOKyMeHTaX. JIroOble M3MEHEHUs, KOTOpble BHOCSTCS B MOJICIb B
OJTHOM JIOKYMEHTE, PaclpOCTPaHSIOTCS Ha JAPYTHe JOKYMEHTBI, COJEpIKAIIUue ITY
MOJIEb.
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WMcxooHaa Todka BepwwuHa Kpomka

Crepwy _ -

[MnockocTe

Jlist mocTpoeHus OOJIBIIMHCTBA 3JIEMEHTOB MCIONB3YIOTCS 3CKU3. [ls
CO3JaHMSI DJIEMEHTOB ASCKHU3bl MOTYT OBITh BBITSAHYTBI, TOBEPHYTHI, PacCEUCHBI
CIIOXHBIM 00pa3OoM HJIM CMEILEHBI MO KOHTYpPY. ODCKH3 SIBJIAECTCS Ba)KHEHIIUM
nousituem  SolidWorks u  mpencraBiasier coOoif  OCHOBY — cO3/1aBaeMOM
TBEPAOTEIbHON MOJENH JAEeTald. OCKH3 SBISIETCS JBYMEPHBIM HaOpPOCKOM,
CoJlepKalllUM BHayaje JHIIb MPUMEPHbIE pasMepbl U (popmy, MHpeaBapsroliue
CO3JaHHE TPEXMEPHOU JeTanu. Ba)kHOCTh 3CKH3a B KOHCTPYMPOBAHUU JI€TaIH (U
COOpKHM B LEJIOM) COCTOMT B TOM, YTO OH COJEPKHT HE CTOJBKO TI€OMETPUIO
JeTalM, CKOJbKO NPHUHIMI €€ NocTpoeHus. Pasmepsl, omnpenenstomue (Hopmy
JeTanu, B JIOOOM MOMEHT MOTYT OBITh W3MEHEHBI, HO TPH STOM B3aUMOCBSI3U
(KacaTeabHOCTh, TMApPaIETLHOCTh, COBIAJICHUE, KOHIEHTPUYHOCTh U Jp.)
coxpansitorcs. M3Menenune pazMepoB MPUBOAUT K U3MEHEHUIO (OPMBI — B 3TOM
CYILLECTBO IApaMETPUYECKOTO METOAa IOCTpoeHus mojeneil. B ciydae ecnam
BHECECHHbBIC M3MEHEHUS MOPOXKIAIOT OMIMOKHU, BCErJa CYIIECTBYET BO3MOKHOCTh
oTkaTa (T.e. BO3BpaTa HAa HEKOTOPBIM paHHUU OSTall CO3JAaHUA JIeTaiu). Takum
00pa3oM, 3CKU3 — 3TO UAes MOCTPOCHHUsI, KOTOpasi, BIPOUYEM, MOKET YTOUHSITHCS B
npoiiecce pa3padoTKH.
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Jckua 3CKM3, BRITAHYTLIA HA 10 Mm

IonHasi ompeneseHHOCTh ICKH3a CBSI3aHA C 3aMKHYTOCTHIO Pa3MEpHOMU
enu. ODTO 3HAYUT, YTO JUIsi OOBEKTOB HSCKH3a JOJDKHBI OBITh YCTAHOBJICHBI



pa3Mephl, EIMHCTBEHHBIM oOpazoM ompexaensomme ¢dopmy aetamu. Jlms
pa3pabaThiBaEMOM I€TaU MOJHOCTHIO ONPEICISIONMMU €€ pa3MepaMHu SBIISIOTCS
CJIEIYIOUIUE: PACCTOSTHUE MEXKIY IEHTPpaMH JBYX OKPYKHOCTEH U HMX PaIUyChl.
VYcranaBiauBaeM 3TH pa3Mepbl, BEIOpaB HHCTpYMEHT Pasmep. UepHbIi 11BeT IMHUM
ACKHU3a CBUJETENIBCTBYET O €ro MOJIHOM ompeaeneHHocTd. JloGaBieHue Apyrux
pa3MepoB CIeNaeT ACKU3 TEepeolpeelieHHbIM, W OyAeT COINPOBOXKIATHCA
coobmieHreM 00 omuoOke (MpU ATOM JUHUU OOBEKTHl ICKU3a OKPAIIMBAIOTCS
KpacHbIM I1BeTOM). [lepeomnpeneneHHOCTh, ICKH3a TOBOPUT O HEOAHO3HAYHOCTH
pa3MepHOI IIeTH U CYIIIECTBOBAHNUN 3aBUCUMBIX Pa3MEpOB.

OTmeTHM, YTO HEIOOMpPEAENCHHOCTh ACKM3a OIIMOKOW He sBiserca. Ermre
pa3 HANOMHHM, YTO 3CKH3 — 3TO NPHHIMIBI TOCTPOCHHS neTanu. [lpucymas
SolidWorks mapamerpu3zaiius mMO3BOJSET B JIFOOOW MOMEHT WM YCTaHOBUTH
pa3Mephl, Wi U3MEHHUTHh YCTAaHOBJICHHBIC paHEe.

Jist  mocTpoeHusi JieTajeil  UCHONB3YIOTCS  Pa3IMYHbIE  3JIEeMEHTHhI.
DOnemeHTaMUd MOTYT OBITh (OpMbI (OOOBIIIKH, BBIPE3bl, OTBEPCTUS) U OIEpaIuu
(ckpyrienusi, ¢acku, OOOJOYKM U T.JI.), KOTOpPbIE KOMOWHHPYIOTCS ISt
MMOCTPOECHUS JETAJIEH.

o Bobbiwka
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I1l. OBOPYJIOBAHUE

[TepconanbHbIil KoMITBIOTED C ycTanoBiaenHoi CAIIP SolidWorks.

IV. 3AIAHUE HA PABOTY
C nomompto CAIIP SolidWorks noctpoiite TpéXMEpHYI0 MOAEINb AETalH,
M300paKEeHHON Ha PUCYHKE:



OTB. CKBO3HOE R /

V. ITOPAIOK BBITIOJIEHM S PABOTHI
1. 3amyctute SolidWorks.
2. Co3naiite HOBBIM JTOKYMEHT THII «JleTaib.
3. ITocTpoiiTe TPEXMEPHYIO MO/IEJIb 3aJJAaHHOM JCTaIH.
4. CoxpaHuTe pe3yabTaThl B (aiii.

V1. YKA3AHUA 11O OOOPMJIEHUIO OTYETA
OTr4er [OMKEH COAEpKAaTh KpPAaTKOE OIMCAaHUE II0CIIENOBATEIBHOCTU
BBINIOJIHEHHBIX TPU MPOEKTUPOBAHUU JEUCTBUI M H300pa)K€HUE CO3IaHHOU
JIETaJIi B HECKOJIBKHUX MTPOEKIIMSIX.

VII. KOHTPOJIBHBIE BOITPOCBI
1. Yro mornumaetcs nox scku3om B SolidWorks?
2. YTo Takoe MOJHOCTHIO ONPEICIEHHBIN ACKU3?
3.Ilepeuncnure ocHOBHBIE (POPMBI U omeparuu, goctynHbie B SolidWorks,
JUJISL TIOCTPOCHMS JIeTaiei?

VIII. CITMCOK JINTEPATYPBI
1. Qynapesa H.IO., 3araiiko C.A. SolidWorks 2009 B nmpumepax. — CII6.:
BXB-IletepOypr, 2009.
2. Kammyn C.A., Xoaskoa T.®., lllexkun N.B. SolidWorks.Odopmnenue
yeptexeit mo ECKJI. — M.: SolidWorks Russia, 2009.
3. Berpoennas cipaBounas cuctema SolidWorks.



JJABOPATOPHAS PABOTA Ne2
Co3nanue Tpéxmepnoii moaenu aeraau B CAIIP KOMITAC-3D

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

Il. TEOPETUYECKUE CBEJJEHUA

B cucreme KOMIIAC-3D TpexmepHyr0 MOJEiIb MOXHO MOCTPOUTH C
UCIIOJB30BAaHUEM  PA3JIMUHBIX TEXHOJOTMA W MeTroguk. WX coBMecTHOe
UCIIOJIb30BaHUE TIO3BOJISIET pEIIaTh Ccamble Pa3HOOOpa3Hble KOHCTPYKTOPCKHUE
3aJ1a4yu.

Teepoomenvroe moodenuposanue

[TocTpoeHue TpexmMepHOM TBEPAOTEIBHOW MOJIENM  3aKJIIO4YaeTcs B
MOCJIEIOBATEILHOM  BBIMIOJHEHUU OMNepanuii OObeAUHEHUS, BBIYUTAHUS U
MepPEeCceUYeHns] HaJl MPOCTHIMU OOBEMHBIMH 3JEMEHTaMU (MPU3MBI, HIUHIPHI,
nUpamMubl U T.J.), U3 KOTOPBIX U COCTOUT OOJILITMHCTBO MEXAHUUYECKHUX JCTAJICH.
MHOTOKpaTHO BBIMOJHSS 3TH MPOCTHIE ONEpaluy HaJ Pa3IuYHbIMU OObEMHBIMU
AIIEMEHTAMH, MOKHO ITOCTPOUTH CIOKHYIO MOJIEIIb.

Mooenuposarue nosepxnocmetl

TexHonoruss MOBEPXHOCTHOTO MOJEIMPOBAHUS IO3BOJIIET CO3JaBaTh
U3JIeTUs CIIOXKHOU (opMbI. [10BEpXHOCTH MOMXHO CO37aBaTh Pa3HbIMHU CIIOCOOAMHU.
OmHy  y4acTKM TIOBEPXHOCTEH MOTYT OBITh IOCTPOEHBI BbIJABIMBaHUEM,
BpAIllECHUEM U JPYTUMH OIEpalusiMu, APyrue — MpeACTaBiIiATh CO00M JMHeYaThie
MOBEPXHOCTH, TOBEPXHOCTH COCIUHEHUS, TOBEPXHOCTH 1O CETH KPUBBIX U T.1. B
IpoLiecCce MOCTPOCHUSI TOBEPXHOCTH COMPATAIOTCS APYT C APYTOM U CIIMBAIOTCA,
o0pa3ys eIUHYIO CJI0KHYIO TTOBEPXHOCTb.

[ToBepXHOCTHOM MOJI€IM MOXHO NpUAATh TOJIIMHY, NPEBpPaTUB €€ B
TBEPAOTENBbHYI0 MOZENlb. B TakoM ciyyae MHPHUHITO TOBOPUTH O 2UOPUOHOM
MOOENUPOBAHULUL.

Cnaaiinosvie nogepxHocmu

B KOMITAC-3D M0HO c03/1aBaTh HE TOJIbKO KJIACCUUYECKHUE MMOBEPXHOCTH,
HO U TIOBEPXHOCTU CBOOOJHOW (opmbl. JIJisi 3TOTO TpaHU TBEPABIX TEN WIH
MOBEPXHOCTEN cleayeT MmpeoOpa3oBaTh B CIUIAMHOBYIO MOBEPXHOCTH. [Ipu 3TOM Ha
rpaHb aBTOMATHUYECKH HAKJIabIBACTCS CETKA U30MapaMeTPUUECKUX KpUBhIX. CeTka
oOpa3zoBaHa psgamMu Touek — mnomocoB. Dopma CrUIaiiHOBONW MOBEPXHOCTHU
ONpEJENSIETCS  PACHOJIOKEHUEM TOJIOCOB B MpocTpaHcTBe. [loBepxHoCTH,
MOCTPOEHHBIE TIO TOJI0caM, 00Jaar0T CBOWCTBOM JIOKAJIbHOM Jedopmaiuu: npu
U3MEHEHUU TIOJIOKEHHsSI OJIHOTO TIoJIIoca MeHseTcs (QopMa TOJIBKO YacTd
MOBEPXHOCTU BOJM3M OTOTO TMOJIOCA, a HE BCS TMOBEPXHOCTh. IJTO JaeT
BO3MOKHOCTh TIPOM3BOJILHO W3MEHSTH (OpPMY TpaHH, MepeMerias pa3IudHbIMU
crioco0aMu OTAENbHBIE TIOJIIOCHI, PSbI MOJTIOCOB U UX KOMOWHAIIUUA. DTOT METOJ
MO3BOJISIET YIPOCTUTH CO3aHKE U3MIETUI CO CIOKHOU (opMmoii. BmecTo co3znanus
HOBBIX TOBEPXHOCTEH, MOCTPOCHUS MEXKIYy OSTUMH MOBEPXHOCTSIMHU ILIaBHBIX
COMPSDKEHUN C TOCTEAYIONMeH CIIMBKOW, MOXKHO TPOCTO HW3MEHUTH (GopMy



CYLIECTBYIOIIEN  IOBEPXHOCTH, IME€peMelas €€  IOJIOChl.  YIPABJICHHUE
CIUIATHOBBIMU MOBEPXHOCTSAMH HAallOMUHAET pabOTy CKYJIbINTOpPA, pabOTAIOLIEro ¢
IJIJACTUYHBIM MAaTEPUATIOM.

lIpoexmuposanue uzoenuti

TpexMepHbie COOpPKM Y3JI0B U M3JEIHA TPENCTaBIAIOT COOOM MOenu,
BKJIIOYAIONIME B ce0s JeTanu, MOoJACOOpKH M cTaHaapTHele uznenus. COopku
MOKHO CO3/1aBaTh CIIOCOOaMM «CHHM3Y BBEPX» U «CBEpXY BHU3». B mepBom ciyuae
BHauaje CO3Jal0TCAd OTJCNbHBIC JeTadu. [0TOBBIE neTamu OOBEIUHSAIOTCS B
noacoopku. M3 neraneir u moacObopok cobupaercs ¢uHanmbHas cOOpKa W3AEIHS.
KoMrioHeHThI COOPOK MO3UIIMOHUPYIOTCS IPYT OTHOCUTEIBHO JPyra ¢ MOMOIIbIO
conpspkeHuil. Bo BTOpoM ciiyyae KOMIIOHEHTBI Cpa3y CO3/Ial0TCS B HY>)KHOM MECTe
B KOHTEKCTE COOPKH.

Cozoanue Komniekma KOHCMpPYKMOpPCKOU OOKYMeHmayuu

COopouHbIe U paboune YEPTEXKHU CO3JAIOTCSA C MOMOLIBI0 MOIYJIS IIIOCKOTO
yepuennss KOMIIACIpapuk Ha oOCHOBE CHPOEKTUPOBAHHBIX TPEXMEPHBIX
mozened. Ilpu 3tom oTnagaer HEOOXOAMMOCTh B PYYHOM YEPUEHUU — BUJIBI,
paspesbl U CEUYEHHUs CO3JAI0TCsl aBTOMAaTUYECKH. Bce M3MeHeHus, BBIIIOJIHEHHBIE B
MoJieH, oToOpakaroTcs Ha yepTexe. KoMIuiekT cnerudukanuii MO>KHO MOJTyYUTh
C TIOMOIIBIO MOJIYJS MPOEKTUPOBaHMS crenupukanuid. Mexay TOKyMEHTaMu
KOMIUIEKTa MOTYT OBITb C(OPMHUPOBAHBI CBSI3M, 3a CUET KOTOPBIX H3MEHEHHS,
BHECEHHbIE B OJMH JOKYMEHT, OyJyT aBTOMAaTHUYECKHU IE€pelaBaTbCi B JIpyrHUe
nokyMeHThl. Hanpumep, 0603HaueHre 1 HaMMEHOBAHUE JETANI U3 €€ TPEXMEPHOU
MOJEIM MOKHO aBTOMAaTHUYECKM IE€pelaBaTh B OCHOBHYIO HAAIMUCh YepTeXa U B
crienuQpuKaIuio.

OcHosHble mepmuHbl Mmooenu



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

*abpa BepwuHe! MnockocTH
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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 Moaenu OOBIYHO
IMPUCYTCTBYIOT Pa3HOOOpa3HbIE JOMOJHHUTEIbHBIE 3JIEMEHTHI: CHMBOJIBI Haudaja
CHCTEM KOOpJAHMHAT, CHUCTEMHBIE M BCIIOMOTATEIbHBIE IUIOCKOCTH, OCH,
IPOCTPAHCTBEHHBIE KPUBBIE, TOUKHU, pa3Mepbl, 0003HAUYECHUS U T.J.

IDCKU3bl, KOHMYPbL U ONEpayUU

Jis co3naHusi OOBEMHBIX AJIEMEHTOB M CaMbIX MPOCTBIX MOBEPXHOCTEH
UCIIOJIB3YETCsl IepeMENeHHE TIOCKUX Guryp B npocrpaHcTse. [lnockas ¢urypa, B
pe3ysibTaTe nepeMenieHus: KOTopoi 00pazyeTcst 00bEMHOE TEJI0 UM 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 IUIOCKOCTU. DCKHU3bl CO3[AIOTCS CPEACTBAMHU MOIYJIS
MJIOCKOTO YEPUEHHS U COCTOSIT U3 OJTHOTO MJIM HECKOJIBKUX KOHTYPOB.

KonTyp — OIHO W3 OCHOBHBIX MOHATHM INpHU ONMUCAHMM dcKu3a. [lpm
MOCTPOEHUU 3CKHU3A MOJ KOHTYPOM MOHUMAETCs Tpaduyueckuii 0ObeKT (OTPE3OK,
nyra, CIUIaiiH, MPSMOYTOJbHUK U T.J.) WJIH COBOKYIHOCTbH IOCJIEOBATEIbHO
COEIMHEHHBIX TpaUIeCKUX OOBEKTOB.

Onepayuu

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

Onepanysi BBIIABJIMBAHUA —
BBIJIaBJINBAHNUE ACKH3a
MEePIEeHIUKYJIIPHO €ro MIOCKOCTH.




3nemeHT
BblOaBNHUBaHWA

KOHTYP\\

|

BolgaBnuBaHue

Onepauus BpallleHUs —
BpalllCHUE  OCKU3a  BOKpPYI  OCH,
JIeXkKalen B ero IIOCKOCTH.

OCKu3 Tena BpALIECHUS COCTOWT
U3 OJTHOTO WJIM HECKOJIBKMX KOHTYpPOB
co ctuneM JuHuM (OCHOBHAsi U OCH
BpAIllEHHUsI B BHUJIE OTPE3Ka CO CTHIIEM
muann OceBasi. Hu oquH U3 KOHTYpOB
HE JOJDKEH NEPECEKATh OCh BPAILCHHS
WJIU €€ IPOJIOJKEHHE.

3neMeHT
BpaleHna

DCh——]

BpaweHune




KunemaTrudeckasi omnepanusi —

KnHemaTnyeckmnmn

3NeMeHT

IIOCTPOCHHC 00BEMHOI0 PJIEMEHTA WJIH

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

IUIOCKOCTH [0 HECKOJBbKUM 3CKH3aM
(cedyeHusIM).

(ceveHnRA)

Onepanuu UMEIOT JIONOJHUTEIbHBIE BO3MOXXHOCTU (OMIMH), KOTOpPBIE
MO3BOJIAIOT U3MEHATh WIM YTOUHSTH MpPaBHJa MOCTPOCHUS OOBEMHOIO 3JIEMEHTA.
Hamnpumep, ecnu B omnepanyy BbLIABIMBAHUSA MNPSIMOYTIOJbHUKA JOMOJHUTEIBHO
3a/1aTh BEJIMYMHY M HaIlpaBJICHHWE YKIJIOHA, TO BMECTO MpU3MbI OyAeT MOCTpOeHa

yCe4YeHHas MUpamMua.

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

IV.3AJAHUE HA PABOTY
C nomomreto cuctembl KOMITAC-3D moctpoiite TpEéXMEpHYIO MOICHb

JeTanu, n300paKeHHON Ha PUCYHKE:




V. ITOPAIOK BBITIOJIEHM S PABOTHI
1. 3anycture KOMITAC-3D.
2. CoznaiiTe HOBBIM TOKYMEHT THUII «/JleTaby.
3. IloctpoiiTe TpEXMEPHYIO MOAENb 33/IaHHOW JIETAJIH.
4. CoxpaHuTte pe3yabTaThl B (aiii.

VI. YKA3ZAHUA 110 OPOPMIJIEHUIO OTHETA
OT4er [OMKEH COAEpKAaTh KpPAaTKOE OIMCAaHUE IIOCIIENOBATEIBHOCTU
BBINIOJIHEHHBIX MPU MNPOEKTUPOBAHUU JEUCTBUH M H300pakeHHE CO3/1aHHON
JIETaJIi B HECKOJIBKHUX MTPOEKIIMSIX.

VII. KOHTPOJIBHBIE BOITPOCHI
1. B yem 3akmrodaercst HOCTPOEHHUE TBEPAOTEIBHOU TPEXMEPHON MOAENIH?
2. YUto Takoe sacku3z B KOMITAC-3D?
3. Kakue 6a30Bble onepanuy Ha 3CKM3aMH MO3BOJIET BBIIOJHATh CUCTEMA
KOMITAC-3D miist mocTpoeHust 00bEeMHBIX 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. Bcrpoennas cipaka KOMITAC-3D.



JJABOPATOPHAS PABOTA Ne3
Co3nanne 00bEéMHBIX 00bEKTOB ¢ MOMOIIbI0 3D-puHTEpPa

|. {EJIb U 3AZJIAYUN PABOTHI
[TonyueHune mepBUYHBIX HaBBIKOB paboThl ¢ 3D-npunTepom Picaso Designer
PRO 250.

Il. TEOPETUYECKUE CBEJJEHUA

[Tpuntepsr PICASO 3D co3maroT TBepable TpeXMEpHble OOBEKTHI U3
pacIUIaBJICHHOW HUTH TEPMOILIACTHKA METOJOM IOciioiHOoro Hanoxenus [FFF -
Fused Filament Fabrication].

PacriaBneHHasl 1IacTUKOBasi HUTh Yepe3 MEeYaTalollyl0 TOJIOBKY OJAeTCs
Ha MmiIaTgopMmy, re MOCIONHBIM HAIIABJICHUEM CO3/AeTCs TEJIO MoJEIH. Takum
oOpa3om, 3D mpuHTEp OTIMYHO HNOAXOAMUT JJISi NPOTOTUIIMPOBAHUS M CO3/aHUs
Pa3IMYHBIX MOJIEIIEH HA IPOU3BOJICTBE.

& JKCTPYEP

NJIATOOPMA

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

['maBHOM ocobernHocThIO Designer PRO 250 siBnsieTcss BO3MOKHOCTD TIEHaTH
JIByMsI MaTepHajaMH, a Takke NMPUMEHEHHe HoBelIneld TexHomoruu — JetSwitch.,
Designer PRO 250 mo3BoJisseT 3HAYMTEIbHO PACIIUPUTH TPAHHUIIBI TPUMEHCHHS
nepcoHanbHbIX 3D npuHTEpOB. BosbIe HET HUKAKUX OTPAHUYEHU IO CI0KHOCTH
Y TEOMETPUU NIeyaTu!



AN DES
s DES

<&~ PROZ50

\’

o . B

Puc.2. JIunieBas cropoHa besigner PRO 250.

1 — Kppimka npuHTEpa — MO3BOJISIET COXPAHATH MOCTOSSHHYIO TEMIIEPaTypy
neyaTy BHYTPY NIPUHTEPA U 3aKPHIBACT BHYTPECHHUE DIICMCHTEHI.

2 — ndopManmoHHbIi auciiel — npeaocrapisier nHgopmanuio o Designer
PRO 250 u cocrossHuM nie4yaT.

3 — Jlxo¥CTHK ympaBlieHUS — WHCTPYMEHT YIPABJICHHUS TMPUHTEPOM,
JOCTYTHBIE GYHKIIUKA OTOOpaKaroTCsl Ha MHGOPMAITMOHHOM JUCILICE.

4 — Crnot s xaptel microSD — ycranoBuB microSD kapty, Bbl cMoxeTe
nevyatath 3D 00bEeKThI 0€3 MOAKITI0UEHNST KOMITBIOTEPA.

5 — Pazwem mnsa nmonkimrouenus: kabens USB — ciyXuT nist MOIKITIOUYCHHUS
yctporcrtna Kk [1K.



6 — Knonka «Resety» — mo3BOISIET BBIMOTHUTE TIEPE3arpy3Ky yCTPOUCTBA

PICASO
[

Puc. 3. Bayrpennue anementst Designer PRO 250.

10 — INeuararoiasi rOJIOBKA.

11, 12 — Coma.

13, 14 — Cuctema OUYUCTKH COIEI.

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

17, 18 — [epkarenu juisi KaTyIIKd — CIY>KaT ISl KPEIJICHUS KaTYIIKU C
IJIACTUKOM.

19 — [MogorpeBaemas maaTdopma Jjis IEHaTH.

1. OBOPYIOBAHUE
[Tepconanbhbliit KoMmbioTep 1 3D-npunTep Picaso Designer PRO 250.



IV.3AJAHUE HA PABOTY
[ToAroTOBUTH K IIEYaTH paHee pazpabOTaHHYIO TPEXMEPHYIO MOJIENb JI€Talu
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 skcrutyaranuu 3D-nipuaTepa Picaso Designer PRO 250.



JJABOPATOPHAS PABOTA Ne6
[Tonyuenne 3D-monenelt 00beKTOB ¢ moMolbio 3D-ckanepa

HEJDb U 3AJAYHN PABOTbI
[{enbto paboThl sABIsICTCS TIepBOE 3HAKOMCTBO ¢ 3D ckanepom Rangevision.
[Tonb3oBaTeNb JOJKEH HAYYUTHCS 3aIyCKAaTh NAKET, U3YYHUTh MOJIb30BATEIbCKUN
uHTep(delic makera, 03HAKOMUTHCS C CUCTEMHBIM MEHIO, TaHEISIMI HHCTPYMEHTOB.
INPUBOPBI U OBOPYJIOBAHHUE
[TepcoHanbHBIN KOMIBIOTEP C YCTAaHOBIEHHBIMHU IporpaMMamMu 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.

ITocae 3allyCKa IIpOorpaMMbI 3351 YBUOUTC I/I306pa)KeHHe C KaMCp B I'NITaBHOM

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 H 00bEKTHUBOB

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

doKyce: CIMIIKOM SPKUM WU TeMHBIM. OTperynmupyiiTe 0O0BEKTUBBI 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 BUHTBI KOJIEL HACTPOWKH
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 BEpTUKAIbHbIE JIMHUHM 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 TMOJIe OBLITM MaKCUMaNIbHO yeTkue. C
MOMOIIIbIO  KOJIblla  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. CBenenmne kamep



J5is paboThl cCkaHepa ero KaMephbl TOJKHBI ObITh CBEJICHBI B OJHY TOUYKY Ha
3aJJaHHOM paboyeM pacCTOSHUU. YCTAaHOBUTE KaJIMOpPOBOYHOE TIONIE TMepen
CKaHEpOM Ha HalJeHHoe paccrosiHue D (ecin MEHSIM ero MOJOXKEHUM I0CIe

(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
cKkaHupoBaHuA. HeoOXOaMMO COBMECTUTh YEpHBIE PUCKM Ha IEpelHEd 4YacTu
ckaHepa, obo3naueHHbie 1,2,3,4, ¢ BHyTPEHHUM KpaeM YCTAaHOBOYHOMW TIACTUHBI
KaMmepsbl. J{7s1 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 (I)I/IKCI/IPYIOHII/IG PETYIIUPOBOYHBIC BHHTBI IIOCJIC BBICTABJICHUA

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 cBeJeHUsI KaMepP B FTOPU30HTAJIbLHOM MJIOCKOCTH

Jliis mpaBUIbHON pabOThI CKaHEPA JIyd MPOEKTOpa U ONTHUECKUE OCH Kamep
JIOJKHBI JIEKATh B OJJHOM TNIOCKOCTU. DTO AOCTUTAETCS PETYIMPOBKON MOJIOKEHNE
KaMep OTHOCHUTENbHO MPOEKTOopa ellle npu coopke ckanepa. [Ipu TpancnopTupoBke
WIH JIPYTOM MEXaHHMYECKOM BO3JCHCTBUHM IOJOXKEHHE MOXET COUTBHCS, 4TO
IPUBEIET B HEKOTOPBIX CIy4YasaX K YXYALIEHUIO KadyeCTBA CKAHUPOBAHUS.
[IpaBUIBHOCTh HACTPOMKHU JIETKO MPOBEPUTH, HAMPABUB Mpoerupyembii Kpecm
nocjie CBEJCHHs KaMep Ha yJaleHHbI oOBbeKkT. ['opu3oHTanmbHas JIMHHUS KpecTa

JIOJKHA COBNAJaTh C TOPU3OHTAIIBHOM JIMHUEW CUHEW pa3METKHU Ha BUJIE C Kamep.



Ecniu mpoemupyemass JNHUHUAS W JIMHUS Pa3METKH HMMEIOT OOJIbIIOE
pPacXoKIEHUE MPU Pa3HBIX PACCTOSAHMIX 10 OOBEKTA, OTPETYIUPYUTE MOJOKEHHUE
IPOEKTOpa OTHOCUTEIbHO Kamep. [l »Toro ocnabbTe KpeIuleHHe Kopiyca Ha
HIKHEH 4acTH CKaHepa M MoAOepUTe TaKoe IMOJIOKEHUE, IPU KOTOPOM IMPOBEPKA

OyzeT yCIenHo mpoBeieHa.

7. duHaJbHAS HACTPOIKA Kamep
[Tocne BbICTaBIEHUS MTOJOKEHHS KAMEP COBMECTUTE MPOELUUPYEMBIN KPECT C

[EHTPAIBHON METKON Ha KaTMOPOBOYHOM IIOJIE.




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.

J151s TOro 4TOOBI HACTPOUTH PE3KOCTh OOBEKTHBA, HY>KHO:
O BKJIIOUHTE pexUM npoektopa "HepHsblil cBeT";
O YCTaHOBHUTE MOJ3YHKOM B IMaHEIH WHCTPYMEHTOB MUHUMAJIbHOE 3HAUYCHHE
AJIEKTPOHHOM 3KCIO3ULMHU (3HaYeHHe 1);
O MAaKCHUMAaJlbHO OTKpoWTe auadparmy OOBEKTHBOB, YTOOBI M300pa)keHHE C
KaMmep ObLIO MAaKCUMAJIBHO SIPKUM M HE TIEPECBEUCHHBIM;
O HacTpoWTe 0OOBEKTHUBBI KaMEp Ha PE3KOCTb. DTO YAOOHO JeNaTh, YBEINYUB

nzo0paxenue, s rToro Haxxmurte JIKM no obnactu nmpocMoTpa.

[Tocne HaAcTpOWKH PE3KOCTH OTperynupyite auadparMy OOBEKTUBOB.
Bxmrounte pexum "JIuHMM M 1monochl", YCTaHOBUTE 3HAYECHHE DIIEKTPOHHOU
skcno3unuu B guanazoHe ot 30 go 60 (MmeHbIee 3HAYEHHE, €CIU OOBEKT
CKaHUPOBAHUS TEMHBIU U OOJbIee, eciid cBeTIbii). [Io yMOMyaHHIO yYCTaHOBIICHO

3HauyeHue 45.




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

Hacrtpoiite nuadpparmy oObEKTHBOB TaK, YTOOBI JMHUU Ha KaJIUOPOBOYHOM
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 obbekta. B myHkre MeHwo Hacmpoiika spxocmu YMEHBIIUTE 3HAYCHUS
SAPKOCTH, KaK Ha PUCYHKE. 3HaUY€HUE SPKOCTH JIMHUWA MPUMEPHO B 2 paza 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 skcmosurmu (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, CIEYs €ro MOACKa3KaM B MEHIO
IporpaMMbl  MO>XHO BBITIOJTHUTH, OIMUCAHHBIE BBIIIE JEHCTBUS IO HACTPOUKE

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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JIABOPATOPHASA PABOTA Neb
N3roroB/ieHne nMe4aTHbIX IJIAT JJISl MPOTOTHIIMPOBAHMS JJIEKTPOHHBIX
YCTPOUCTB

|. {EJIb U 3AZJAYUN PABOTHI

3HAKOMCTBO C TEXHOJIOTMEW HW3TOTOBJICHUS IEYATHBIX IUIAT MPOTOTUIIOB
AJIEKTPOHHBIX YCTPONCTB B JIAOOPATOPHBIX YCIOBHUSAX ¢ TTOMOIIBI0 cucteMbl LPKF
Protomat D104.

II. TEOPETUYECKUE CBEJJEHU A

Cucrema ProtoMat D104 npenHasHadueHa A1 KOHCTPYHPOBAHUS ME€YATHBIX
mwiat. B pomonHeHWe K CBEpIWIBHBIM M (Ppe3epOBOYHBIM HHCTPYMEHTaM, B
CHUCTEME TIPUMEHEH BBICOKOTOUHBIN YD a3ep, KOTOPBIA UCMOIB3yeTCs B cepax,
peaycMaTpUBaOIUX 00pabOTKy OY€Hb TOHKHUX MAaTepuajoB, 0€3 BO3MOKHOCTHU
WCIIOJIb30BaHUsI MEXAaHMYECKUX HHCTPYMEHTOB. Hapsigy ¢ apyrumu, K HuUM
OTHOCHUTCSI U3TOTOBJICHHE BHICOKOTOUHBIX CXEM (HampuMep, CXeM pa3BETBICHUS T10
BBIXO/Ty, KOPITYCOB THUITA «MAaCCUB IIAPUKOBY).

Cucrema TaKxe MOXKET IPUMEHSTHCS B CICAYIOIIUX 00JIaCTsIX:

- TPACCUPOBKA THOKMX U THOKO-’)KECTKUX MMEYATHBIX IIJIaT

- 00paboTKa KepaMUYecKuXx MarepuaioB u JeHTsl Green Tape

- U3TOTOBJICHHUE MPOBOJHUKOB C T€OMETPUUYECKH TOYHBIMHU pazMepaMu JJist
PY-cxem

- U3rOTOBJICHUE TIEPEIHUX MAHEICH U BBITTOJIHEHUE TPABUPOBKOM HANUCEH

- M3roToBJICHUE TpadapeToB MOBEPXHOCTHOIO MOHTaXa JJisl HAHECEHHS
IIPUITOMHOM NACThI

Cucrema nocTaBisieTcsl BMECTE C yIOOHBIM JJIS TOJIb30BaTelsl CUCTEMHBIM
nporpaMMHbIM  oOecrieueHnem  CircuitPro PM, koTopoe aBTOMaTH4YecKu
OTIpEJIeISIET, KOT/la HEOOXOIMMO 3aJCHCTBOBATh BHICOKOTOUHBIN Jla3ep, a KOoria
Oonee  OBICTPOACUCTBYIOIIME MEXaHWYECKUE WHCTPYMEHTH. [Iporpammuoe
oOecrieueHune Mo3BOJISIET UMIIOPTUPOBATH JaHHBIE B cieaytomux popmartax: CAM,
Excellon, Gerber, GerberX, LMD, HPGL, DXF, Step, Iges, Sieb & Meyer u
ODB++.

[ToaroToBka ganHbix Takxke BeimoaHseTcs B CircuitPro PM. K TIK cucrema
noAkitouaercs yepe3 unrepdeiic USB 2.0.

Cucrema ocHallleHa BaKYyMHBIM CTOJIOM C IUIoaabo oopadotku 305 MM x
229 MM, Ha KOTOPOM MPOUCXOIUT 00pabOoTKa MaTepuarna.

NHCcTpyMeHTaNnbHBIA Mara3uH MOXET OCHam@arbes 1S5 MexaHndecKumu
WHCTpYMEHTaMH sl (hpe3epoBaHUs U CBEPJICHUS, KOTOpPhIE BO BpeMsi padOThI
3aXBaTBIBAIOTCS. W HACTPAMBAIOTCS B TIOJHOCTHIO aBTOMATHYECKOM pPEKUME.
Bcerpoennsiii  BeicOKOTOUHBI Y@ nmazep mnpumeHsieTcss s 00paboTKu
CBEPXTOHKHUX CTPYKTYp. C MOMOIIBI0 YHUBEPCAIBHOTO PE3l[a MOKHO BBINOJIHSITH
M3O0JIAIMOHHBIE KaHainbl pasMepoM oT 0,2 MM 1o 0,5 MM, B YacTHOCTH, C
MCIIOJIb30BaHUEM MHUKPOPE3LA BBIMOJHAIOTCA KaHAJbl i1 YTEYKH TOKa pa3MepoM
ot 0,1 mm 10 0,15 Mmm. YO® nazep ucnonap3yercs ISl BHITOTHEHUSI CBEPXTOUYHBIX



W30JISIITUOHHBIX PACCTOSHUHN 10 15 MKM, KOTOPBIE HEJB3sI BBIIIOJIHUTH C TIOMOIIBIO
MEXaHUYECKHUX UHCTPYMEHTOB.

JI1s1 BBITIOJIHEHUST IIMPOKUX HM3O0JISIITUOHHBIX KaHAJOB WM 30H CTHUPAHUS B
HaJIMYUU UMEIOTCS MIWJIMHAPUUYECKUE HHCTPYMEHTHI pazMepoM oT 0,8 MM 110 3 MMm.

CaepyieHHE TI€UATHBIX IIAT BO3MOXKHO C MCIIOJIb30BAHHEM CBEPJIUIIBHBIX
HHCTpyMeHTOB pa3mepoM or 0,2 mm no 2,4 mMm. KoHTypHas TpaccupoBKa
MEeYaTHBIX IJIaT U CO3JaHHWE OTBEPCTUH JUaMETpoM OoJiee >2,4 MM JIOCTUTAETCs €
MOMOIIBIO CIICIIMATBHBIX (pe3 7151 CKOPOCTHON KOHTYPHOM 00pabOTKH.

[Tocne 3aBepiieHUsT TOATOTOBKM JAHHBIX W CHCTEMBl IOJHOCTBHIO
ABTOMATHYECKH HAYMHAETCSA BBIMOIHEHUE Tporecca. O COCTOSHUU CHCTEMBI
MOXHO y3HaTh B JIFOOOM MOMEHT BBITIOJHEHHUS IMPoIecca MO CBETOIAHOTHOMY
WHUKATOPY COCTOSIHHS 1 CBETOBOM MHIUKATOPHOU TPYyOKe.

K nmpyrum xapakTepuCcTHKaM CUCTEMBI OTHOCSITCS:

- (pesepHbIl MMUHACTL ¢ MaKCHMalIbHON dYacToToM Bpamenus 100 000
000pOTOB B MUHYTY

- BCTpPOCHHAsI Kamepa JIJIsl paclio3HaBaHUsSI OMOPHBIX TOYEK, MO3BOJISIFOIIMX
BBITIOJIHUTH 00pa00TKYy MHOTOCJIOMHBIX MEYaTHBIX TUIAT

- OTpaHUYHUTENIb TJIyOWHBI, OOCCIECUYHBAIONIMN BBIMOJHEHHE O0O0PaOOTKH
MO/IJIO’KEK C UYBCTBUTEIbHBIMU TTOBEPXHOCTSIMU

- BBITSDKHASI CUCTEMa C aBTOMATHMYECKUM HHIMKATOPOM, OOECIeUHBAIOIIas
YUCTOTY IIpH 00paboTKe.



4 3
Puc.1. Buemnuii Bug ProtoMat D104 (1 — oOpabatbiBarolias roJioBKa, 2 —
KPBIIIKA, 3 — BaKYyMHBII CTOJI C MHCTPYMEHTAJILHBIM Mara3uHoMm, 4 — KOpIryc).

OOpadarbiBaonmiasi roJioBKa ocHaileHa (pesepHoit 06abkoit u YO
nazepom. OOpaOateiBaromias TOJOBKA, KOTOpas MPHUCOCIWHEHA K CHUCTEME
MEePEMEIICHHS TI0 OCH X, SIBIISIETCS CYIIECTBEHHON COCTaBHOW YaCThIO CHCTEMBI U
UCIIOJIB3YETCsI JITIsl KPETIJICHUSI U TIEPEMEIICHUSI CIISTYIOIINX MOTY3JI0B:

- YO nazep ¢ GoKyCUPYIOUIUMHU JIMH3AMHU

- (ppe3epHBIN MMUHACTH C YCTPONUCTBOM JIJIS 3a)KUMa HHCTPYMEHTA

- IIAroBbI€ JBUTATENM JJIs TEepeMelleHus o0padaThIBaIOIIC TOJOBKU IO
OCH Z, a TAaK)Ke JIsl aBTOMATHYECKOTO KOHTPOJISI TIYOHHBI (hpe3epOBaAHMS

- Kamepa JIJIs pacIio3HaBaHUs OTIOPHBIX TOUEK

- OrpaHWyYMTeNb TIYOWHBI Uil KOHTPOJIA TJIyOWHBI MPOHUKHOBEHUS
bpe3epHOro MHCTpYMEHTa B 00pabaThIBaEMbIii MaTepral OCHOBAHHUS.

BakyyMHBIH C€TOJI OCHAIIEeH MOTOPU3UPOBAHHOMN Y-OCBHIO, TO3BOJISIOIICH
OCYIIECTBIISITh MPOTPaMMHO-yIIpaBisieMoe mnepemenienue. [lnomans oOpaboTku
cucteMsbl coctasisier 305 MM 1o ocu X 1 229 MM no ocu y. Ilpu mycke cucremsl
BaKyyMHBIN CTOJ aBTOMAaTHYECKH yCTAHABJIMBAETCS IMYTEM IEpPEMEIICHUS B CBOE
MaKCUMaJIbHOE KpaiHee 3aJHEE MOJIOKEHUE C MOCIEAYIOIIMM IEPEMELICHUEM B
CBOE IMpelesbHOE TepeHee MOoJIoKeHHe. BakyyMHbIN cTon 00OpyAOBaH AByMs
COEIMHUTENbHBIMU IIJTAHTaMHU, KOTOPBIMH OH MOAKIIOYEH K BBITSKHOU CHCTEME.



Puc.2. BakyymHblii cTol
(1 — coemMHUTENBHBIN IIJIAHTH, 2 — OJIOK 11a0JIOHHOM MPOBEPKH, 3 —
MeTaJuIOKepaMUUecKasl M1acTuHa, 4 — BAKYYMHBIN CTOM).

B BakyyMHBII CTOJI BCTaBJIEHa MeETA/IOKEpAMHMYECKasi IUIACTHHA,
KOTOpasi BBIMOJIHSAET POJIb MOJKIAAKH MPU 00pabOTKE C MOMOUIbIO MPOHUKAIOLINX
WHCTPYMEHTOB. Ha METaJUIOKEPaMHUYECKYIO IJIACTUHY MOMEIIAETCS
NpeIHAa3HAYeHHbId 111 00pa0OTKM  Marepuan  OCHOBaHMs.  Matepuan
OPWKUMAETCsl K METaJUIOKEpAMHYECKOW IUTACTHHE O0O0pa3yloIluMcs B HE
BakyyMoM. IIpu HE0OXOIMMOCTH, METANIOKEPAMUYECKYIO0 IUIACTUHY MOXKHO
3aMEHUTh.

BakyymHblli  cTon  00OpyJOBaH BCTPOEHHBIM OJOKOM IIA0JOHHOM
NPOBEPKM /Il BBINOJHEHUsS] OECKOHTAKTHOW HACTPOHMKH HHCTPYMEHTOB JIs
dbpesepoBanuss W CBepJcHUS.  YTpaBleHWE HACTPOWKOW  HHCTPYMEHTOB
OCYIIECTBIISIETCS. AaBTOMATMYECKU CHCTEMHBIM TPOTrPaMMHBIM 0OecredeHreM
IIOCJIE 3aXBaTa NHCTPYMEHTA.

NHCTpyMeHTAJbHBII MAara3uH MOHO OCHAcCTUTh Makcumym 15
MHCTpyMeHTaMu. B Hauane mporecca 00pabOTKM B MHCTPYMEHTAIbHBIN Mara3uH
BCTaBIIFOTCS. MHCTPYMEHTBI, KOTOpPBIE IIPUBSI3aHbl K COOTBETCTBYIOLIUM,
ONpEeJEICHHBIM POrPAMMON TOJIOKEHUSIM JepKaresis MHCTpyMeHTa. Bo Bpewms
00paboTKM TpoliecC 3axBaTa M HACTPOMKM HHCTPYMEHTOB, a TaKke HX
peryaupoBKa Mo rIyOuHE MOJHOCTHIO aBTOMATU3UPOBAHBI.



Puc. 3. UHCTpyMEHTANIBHBINM Mara3uH
(1 — mHCTpYMEHT, 2 — MarasuH, 3 — yCTOH JepKaTe)Ib HHCTPYMEHTA).

Bce dpe3epoBouHbIe U CBEPIIUIIbHBIE HHCTPYMEHThI OCHAIIEHBI PACTIOPHBIM
KOJIBLIOM, IBET KOTOPOT'0 COOTBETCTBYET LEIN IPUMEHEHUS HHCTPYMEHTA.

LBer Tun nHCTpyMeEeHTa
OpPAHKEBBIN Muxkpopesen
OpPAHKEBBIN YHuBepCcanbHbIN pe3el
CUHUU Topuesas ¢pesa (RF)
(bHUOICTOBBIN Topnesas ¢pe3a

cBeTio-3eneHbit | TopueBas ¢pesa (yuinHEeHHAs)

KETHIN ®dpe3a 111 CKOPOCTHON KOHTYPHOM 00pabOTKH

3€JICHBIN CnupanabHO€E CBEpIIO
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Puc.4. Bun cucremsr LPKF Protomat D104 c3ann
(1 — rHe3m0 A1 MOACOEIUHEHUS KAaOels CETEBOro MUTAHUs, 2 —

ITHEBMATHYECKOE COSAMHEHHUE IS TIOIKIIOUEHUS CUCTEMBI ITOJa4H CHKATOTO
BOo3nyxa, 3 — USB-pazsem mnsa noaxmtouenus cucreMsl K [1K, 4 —pazbem st
MOJIKJTFOYCHUS BBITSHKHOW CHCTEMBI, 5 —pa3beM IS MOAKIIOYCHUS CBETOBOM

UHIMKATOPHOU TPYOKH, 6 — IUTAHT JIJIS TIOJCOCANHCHUS BBITS)KHOW CUCTEMBI, 7 —

kabenb USB (kamepsr) st noakmouenus k [1K).

I1l. OBOPYIOBAHUE
Cucrema LPKF Protomat D104.

IV.3AJAHUE HA PABOTY
C nmomoripio porpammuoro oodecrneuerust CircuitPro PM u cucremsr LPKF
Protomat D104 mnoArotoBUTh K M3rOTOBJICHHIO TPOEKT M  HM3TOTOBUTH
JIByXCTOPOHHIOIO NIEYaTHYIO IJIATYy.

VI. YKA3ZAHUA 110 OPOPMIJIEHUIO OTYHETA



Otuer OOJDKCH  COACPKATh KpPATKOC OIMCAHHUE ITO0CJICA0BATCIBHOCTH
BBIITIOJTHCEHHBIX I[GﬁCTBPIﬁ 1 U3roTOBJICHHYIO INCYATHYIO I1JIATYy.

VII. KOHTPOJIBHBIE BOITPOCHI
1. Kakue anemenTts! Bxoasat coctaB cucteMbl LPKF Protomat D104?
2. Kaknmu Bo3MokHOCTsIMA 001amaeT cucrema LPKF Protomat D104?

VIII. CITMCOK JIMTEPATYPBI
Wuctpykuus no skcmnyaranuu LPKF Protomat D104.



JIABOPATOPHASA PABOTA Ne6
CO0opka npoTOTUIIOB 3JIEKTPOHHBIX YCTPOHCTB

|. IEJIb 1 3AJJAYN PABOThbI
[TonydyeHHe HaABBIKOB pa3MEIICHUS KOMIIOHCHTOB Ha II€YaTHOM ILIaTe ¢
IIOMOIIbIO TOJyaBTOMaTHUeckoi cucrembl LPKF ProtoPlace S u mocnenyromeit
naiiku ¢ omorsko reuu LPKF ProtoFlow S.

Il. TEOPETUYECKUE CBEJJEHUA

Cucrema LPKF ProtoPlace S

ProtoPlace S — 5310 ycranoBka misi TPOPECCHOHATBHOTO MOHTaXKa
KOMIIOHEHTOB TIOBEPXHOCTHOTO THIA TpPHU COOpPKE MPOTOTHIIOB W HEOOJIBIINUX
neyaTHelx — IiaT.  KayecTBeHHass  KOHCTPYKIMST M JJIEKTPOHHKA  C
MUKPOIIPOLIECCOPHBIM YIPABJICHUEM YBEIUYHUBAIOT TOYHOCTb "
(YHKIIMOHAJIBHOCTh YCTPOMCTBA MpH COOpKE CXEM NpU HCHOJB30BaHUU psilia
HOBEHIIMX KOMIIOHEHTOB, IOCTYIIHBIX B HACTOSIIEE BpPEMsI Ha DIIEKTPOHHOM
PBIHKE.

YcTpoiicTBO pa3paboTaHO M HU3rFOTOBJIEHO B COOTBETCTBUU C CAMBIMHU
BBICOKMUMH TEXHOJOTMYECKMMM CTAHAApPTaAMH. OTO IO3BOJISIET  BBIOJIHATH
pa3MeEIICHUE PA3IMYHBIX KOMIIOHEHTOB, BKIItoYas menkue aeranu QFP ¢ marom o
0,4 Mm (16 TeICAuHBIX mroiima) W a0 300 KOHTAKTOB, a TaK)XK€ KOMIIOHEHTHI
MUKpocxeM BIIOTh 10 0201 pa3muyHbix MakeToB (YCTpOMCTBA TMOJAyH,
MOBOPOTHBIE CTOJIbI, MAJTUTPHI), (PUKCAIUIO MEYATHBIX IJIAT Pa3IMYHOrO paszMepa
mo 297 x 420 mm (11,8" x 16,5"), cmemienne u OJOKUPOBKY TOJOBKHU
MOHTa)Xa/1I03UpOBaHUsA BO BCEX HaIpaBlIeHUsAX (X, Yy, Z), MPOCTOW BBHIOOp U
otoOpakeHue crnoco0oB Ha dyethipexcTpounoM JKK-mucmee. brmaromapsi cBoeit
PrOHOMUYHON (OpME M IJIEKTPOHHKE C MHU(OMPOLECCOPHBIM YIIPABICHUEM,
TOHKO  HACTpaMBaeMbIM  IIapaMe€TpaM W CHCTEME  aBTOMAaTHYECKOIO
NO3UIIMOHUPOBAHUS KOMIIOHEHTOB, yXe 0a30Basi MOJeNb 00eCIeunBaeT HAJC)KHOE
U IPOCTOE HCHojiab30BaHue. [Ipy 3TOM MOXKHO JIETKO 100aBUTH (C BO3MOKHOCTBIO
paclIMpeHnsi) JONOJHUTENbHBIE BO3MOYKHOCTH, TaKW€ KaK MOTOPHU30BAHHBIN
NOBOPOTHBIM  CTOJI, pa3JIMYHbIE BHJBI YCTPOWCTB IIOJAYH, JIO3UPOBAHUE H
UCIIOJIb30BaHUE MHU(POKaMephbl, KOTOpbIE elle OOoJjblle YBEIUYHUBAIOT YPOBEHb
MIPAKTUYHOCTH U HAJIE)KHOCTH YCTPOMCTBA.



Bnok aucnnes
MaxunynarTop

PerynsTtop
=" soagyxa

Hawxkarop
ONOMEHWS
{ cTona

Knasuarypa T Pyvxu
MHMKDOCTONA

Puc.1. Buemmnnii sBug LPKF ProtoPlace S.

MUKpOCTOJI YCTaHOBJIEH B LIEHTPAJbHOM YacTH YCTpOWCTBA MOHTaxa H
obOecrieunBaeT (PUKCAIMIO MEYaTHBIX IUIAT JIFOOBIX pa3MepoB 10 297 x 420 mm
(popmar A3 wmm 11,8" x 16,5"). [leyaTHble MUIATBl yCTAHABIMBAIOTCS MEXIY
NByMsl TUIaHKaMu. JleBas miaHka (UKCUpOBaHA, a MpaBas MPEAYyCMATPUBAET
NOANPYKUHEHHYIO peryaupoBKy. OOjacTh cipaBa OT HOJANPYKUHEHHOM IUIAHKU
TaK)Ke MpeAHa3HayeHa Il EMKOCTEW ¢ KOMIIOHEHTaMU.

JUis JONOJHUTENBHON MOANEpKKH C (pukcamuein ObuM  100aBJIEHBI
MAarHUTHBIE CKOJIB3SIIHE OIOPHI.

Bpamaromuecs pydkd Ha NepeIHEld NaHEeNIHW MpeAHa3HAa4YeHbl Uil TOYHOTO
NO3UIIMOHUPOBAHUS MHUKpPOCTOJIA, KOTJa Tpedyercs TouHoe pa3merienue. [IpaBas
pydYKa IEpPEMEIIAET CTOJ B HAIIPABJIEHUU OCH X, JIEBas — B HAIPABIICHUU OCH Y.
CeToBasi TOUKa B OKHE JJI1 MO3UMLMOHUPOBAHMS MHMKPOCTOJ]A IMOKA3BIBAET €ro
M0JIOKEHUE OTHOCUTENBHO Hayana KOOpAHHAT.

MaHnunynsatop 1O3BOJMSET BbIOMpaTh W pa3MellaTh  KOMIIOHEHTHI,
NpUNanBaTh MX, KPENUTh C MOMOILBIO KiIed U HMCIOJIb30BaTh MOIOLIUE CPEICTBA.
ObecnieunBaeTcsi MPOCTOM BBHIOOP KOMIIOHEHTOB W3 Pa3JIMYHBIX YCTPOMCTB
(JICHTOYHBIE U CTEpKHEBBIE YCTPOICTBA MOAAYU, MOBOPOTHBIM CTOJ, JOTKH) C
MOMOIIBI0O BaKyyMa, C ONOpOW Ha BbIOMparollyro urity. Bpamiatomascs pyuka
o0ecrieurnBaeT MOBOPOT KOMIIOHEHTA U PyYHOE pa3MElIeHHe KOMIIOHEHTOB TOJBKO
IIPUKOCHOBEHUEM WIJbl. B 3aaHell 4acTH MaHMMIYJIATOpAa HAXOIWUTCA IoJaya
BO3/yXa JJIs MOJKIIOYEHHSI 103aTopa U KaOemb JIIsl MOAKIIOYSHHS KaMephl.

B MaHunysATOp BCTPOEH KOMIUIEKT pa3MEIEHUs-I03UPOBaHUsSA, KOTOPBIH,
KpoMe Habopa [ J[03UpPOBaHMA U pa3MelleHus (OCHOBHOM Habop s
pa3MeIleHNs U JT03UPOBAHUs), COACPKUT NEAAIb I JO3UPOBAHUS, HACAAKY IS
BbIOOpA, IIECTUTPaHHBIA TOPLEBOM Koy Ne 2 (4151 3aMEeHbl KPOHIITEHHA WUIJIbI C
BBIOMpAIONIe Wrioi), W 3amacHoW (uKcupyromud BUHT. Jlo3aTop sBIsieTcs
BHEILIHUM YCTPOMCTBOM, 00€CIIEUNBAIOIINM J03UPOBAHUE MASIIBHBIX MACT, KJIEEB U
MOIOLIUX CpeACTB. Mojynb gBisieTcsi CbeMHbIM. OH KpENnuTCs K MaHUMYJISTOPY
TOJIBKO BO BpEMsI UCTIOJIb30BAHMUS.



Yetoipexctpounblii KK-nucrneit obecrnieunBaeT 4eTKUd BBHIOOP PEXHMOB
paboThl U perynrpoBok. @opMa U pacnoyioKEHUE OMUCAHUNA HATOMUHAIOT GOopMy
Y PaCIOJIOKECHHE KJIABUIII HA KJIaBUATYPE.

Haxxatue knaBuill Ha KJIaBUAType IO3BOJIAET BBIOpATh CIOCOO padoThI,
BBITIOJIHUTh HACTPOWKHA UM YCTAHOBUTh 3HAYCHHS OTHECIBHBIX IapaMETPOB.
KiaBumm ciieno BBICTYNAlOT WM NPYKUHHO WIENKAOT MPU HAXaTUH, YNpoLas
Ha)KaTHUE BCIEMYIO.

Yno0Hoe mporpaMMHOE OOEcHedYeHHe MO3BOJSET omneparopy paboTaTh C
nByMsi ocHOBHbIMU MeHI0: pa3menenue (PLACE) u nosupoBanue (DISPENSE).
JocTtynHble B Hacrosimiee Bpems (YHKIMM T[OKa3bIBAIOTCA Ha JIUCIUIEE,
YIPABJICHUE BBIIOIHIETCS C HIOMOLIBIO KHOIIOK KJIABUATYPHI.

Bxitouenue negainu Bo BpeMsl pa3MEIIEHHs BBIKIIOYAET BAKYYM U BKIKOYAET
U30BITOYHOE JABJICHHUE /JIS BBIAABIMBAHMS TACThl, KJIE€d M MOIOIIUX CPEJNCTB.
CoenuHUTENbHBIN Kalenb Nenadd MOJAKIOYAaeTcsl K 3aJHed 4YacTH BepXHEH
KPBILIKH.

I10BOPOTHBII CTOJI, IPEXK]IE BCETO, IPEIHAZHAYCH I XPAaHEHUS OTAEIIBbHBIX
pacCesHHbIX KOMIIOHEHTOB, KOTOpPBIE HE SBJSIOTCA 4YacTblO CTaHJIAPTHOU
KOMIUIEKTalluu (JICHTa, CTEp)KEeHb WM JIOTOK). KOMIIOHEHTBI 3arpykaroTcs B
yamkyd. TWIl, HAa3HAYEHWE M 3HAYOK YKa3blBAlOTCS Ha JTUKETKe. Yaliku
BBITNIOJIHEHBI U3 MPOBOJAIIETO IJIACTHKA, 00ecreunBasi aHTUCTaTUYECKYIO padoTy C
KoMIioHeHTaMu. Ha moBopoTHOM cToJie 00bIYHO ycTaHaBinuBaerca 45 yamek (15
onuHapHbiX ¥ 30 nBOMHBIX). PaznuuHble coUueTaHUsl YallleK MO3BOJISIIO MOJIYYUTh
45,75 nmm 90 MecT xpaHeHus1. BpaiieHue moBOPOTHOrO CTOJIa MOTOPU30BAHO, IS
yhpaBieHus UM ucnoabszyercsa Gpynkuus « Turntable» (IloBopoTHbIi cTOT).

Kponmrelin ycTpoiicTBa mnomaud MNpeIHa3HA4€H Uil [PUMEHECHUS
JICHTOYHBIX WM CTEP)KHEBBIX YCTPOMCTB TOJIayd, KOTOpbIE BCTAaBISIOTCS B
HalnpaBJSIOLIIME KpOHWITEHHA. KpOHIITENH yCTpOMCTBA IOJa4Yd HAXOIMUTCSA C
JIEBOM CTOPOHBI yCTpoHcTBa MOHTaxka. OOIACTH C TIepeIHE CTOPOHBI YCTPOIMCTBRA
[I0JIaYy IIPEeIHAa3HAYEHA JIJIs BPAIIAIOIIMXCS KOMIIOHEHTOB.

IMeus LPKF ProtoFlow S

ProtoFlowS — 310 Mo1HAasA KOHBEKIIMOHHAS T1€4b JJ11 OECCBUHIIOBOM MaKU
OTUIABJIEHUEM TPHUIIOA.

C nomompto XXK-nucmnmes 1 npocToil KilaBHaTypbl MOKHO JIETKO BBIOPATH
MHOKECTBO 3apaHee 3amporpaMMHUpPOBAHHBIX Mpoduiei mpoueccoB. Bcee
napaMeTpbl npousis, Takhue Kak TeMmIlepaTypa U MPOJOJDKUTEIIBHOCTh IMpoIlecca,
MOTYT OBITh 3amporpaMMHUPOBaHbl HWHAWUBUIYATBHO JJIsI OTIEJIbHBIX CTaauil
nojorpeBa u oruiaBieHus. [Ipodunn jgerko onpenensroTcs M0 UMEHaM, JaHHBIM
noJjib30BaTesieM. MOXKHO JIETKO YCTaHOBUTH OJIHY WJIM HECKOJIbKO TMEeYaTHBIX IJIaT
710 MaKCUMaJIbHOM padouelt moBepxHocTu 200x160 M.

MHOromnpoIeccopHbiii KOHTPOJUIEP, B COUYETAHUM C 3-Ms JaTYMKaAMU U 3
OTIICTIFHBIMHM TPYMIaMH HarpeBa, OOECICUMBAET PABHOMEPHOE PpACIPECICHHE
Telja 1O BCeW TIuIOmaaM  TedyaTHOW  maThl. Heckoiapko  cBOOOIHO
MPOrPaMMHUPYEMBIX IIar0B MEXKAY MOJIOTPEBOM M 3aKIIOUYUTEIbHBIM OILIABICHUEM
MO3BOJISIIOT 00pabaThiBaTh MOUYTH Bce mpoduian maiiku oruaBieruem ao 320°C.



Kpome Toro, ¢ momompio USB-mopra cBs3zm momynb 3anucu mnpoduien (10
YeThIpEX  HEO0OSA3aTeNbHbIX  JIOMOJHUTEIbHBIX  JATYMKOB)  oOecreyuBaer
MOHUTOPUHT W 3allMCh TEMIEpaTyp Ha T[EYaTHOM IUIaTeé WU OTICIbHBIX
KoMIlOHeHTax. 2JT1o e USB-coenuHenune obOecnieunBaeT YIOOHBIA CIOCOO
CO3JaHMs U MPOrPaMMHUPOBaHUS MPOQUIEH MPOIECCOB C MOMOIIBIO KOMITBIOTEPA.

WK-guennea

Knasuarypa

USB-
NOAXMIOYeHNe

BulasxHOA
AL Buiknovyarens

NUTaHnA

Puc.2. ITeur LPKF ProtoFlow S.

Brikmtouarenbs NUTaHUs PACIONOKEH B IPABOM HIDKHEM YTIIy INEpeqHEn
naHenu ycrpoucrsa. Korma mnuTaHWe BKIIOYEHO, BBIKIKOYATENb IHUTAHUS
IIOZICBEYEH.

ITopr USB-noakmroueHus TUna A HAaXOAWUTCS PSAIOM C BBIKIKOYATEIEM
nutanusi. USB-nonkmouenne nognepxusaer USBeepcuii 1.1 u 2.0

Beibop B mMenro Ha derblpexctpounoM JKK-mucmiee ¢ momorbro
KJIABHATYPBI BIOJIHE JIOTMYEH, TO €CTh CTPEJIKHA HANPABICHHS NEPEMEINAIOT B
HY»KHOM HarpasiieHuu Kypcop Ha XXK-gucmee.

Cpenu JOCTYNHBIX IIYHKTOB MEHIO METOJbl pPabOThl U HACTPOUKH
napaMeTpoB. KilaBuIIM cCjerka BBICTYNAalOT HaJ IOBEPXHOCTBIO W TNPYKWHHO
HIEJIKAIOT MIPU HAXKATUU, 00€CTIeUnBasi TAKTUJIbHBIA KOHTPOJIb.

HarpeB kamepbl ocymiectBisiercs 6 TpyOyaThIMM HarpeBaTeisiMd OOIIeH
MoIHOCTEIO 3200 Br.

AJIOMUHHEBBIE HAKJIAAKU JIETKO CKOJB3SAT IO JBYM CTEPXKHSAM, YTO
MIO3BOJIAET JIETKO AJaNTHUPOBAThCA K PA3IUYHBIM pa3MepaM MEYaTHOW IUIATHI,
MakcuMyM 110 230 x 305 mm (9 "x 12i).

Ilepen OTKphIBAHUEM M 3aKPBIBAHMEM SILMKA MTOAAECTCS MPEAYITPEKTAFOIIHIA
3BYKOBOI CHTHAJ U BBIBOJUTCS COOOIIIEHUE Ha JHCILIEE.

JIBa peryaupyeMblX BEHTHJIATOPA YCTAHOBJIEHBI B HM)KHEM YacTH SIIUKA.
CkopocTh oxnaxJeHus peryiaupyercs, B qguanazone 0-100% c marom 10

I11. ObOPYIOBAHUE
Cucrema LPKF ProtoPlace S u nieus qna maiiku LPKF ProtoFlow S.



IV.3AJAHUE HA PABOTY
Pa3smectuTe Ha paHee H3rOTOBJIECHHOW TME€YAaTHOM IUIaTe »BJIEMEHTHI H
OCYIIECTBUTE UX MANKY.

VI. YKA3AHUA 110 O®OPMJIEHMIO OTYETA
OT4er JOIKEH COAEpKaTh KpPaTKOE ONMCAaHUE IIOCIIENOBATEIBHOCTH
BBIIIOJIHEHHBIX JIEHCTBUM M U3TOTOBJICHHBIN ITPOTOTUII AJIEKTPOHHOTO YCTPOMCTBA.

VII. KOHTPOJIBHBIE BOITPOCHI
1. CocraB u HazHauenue cucrembl LPKF ProtoPlace S?
2. Hasznauenne u Bozsmoxunoctu neun LPKF ProtoFlow S?

VIII. CIIMCOK JIMTEPATYPEI
1. Muctpykuus mo skcrnyaranuun LPKF ProtoPlace S.
2. Uuctpykuus mo skcmnyaranun LPKF ProtoFlow S.



