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BBEOEHUE

Ha coBpeMeHHOM 3Tarne B NMPOMBIIUIEHHOCTH M HAYYHO-HCCIIEIOBATEIbCKOW MPAKTUKE
UCTIONB3YIOTCS  KOMIIBIOTEPHBIE  TEXHOJIOTUM  TPOCKTHPOBAHUSA  W3JENUH, pa3paboTKu
TEXHOJIOTUYECKUX TMPOIECCOB W TOATOTOBKH JOKYMEHTAaluu. [Ipu 3TOM posib ¥ 3HA4YCHHE
rpau4ecKoro MnpeicTaBlIeHUs] Pe3yIbTaTOB BHIYHUCICHUN HEMPEPHIBHO BO3PACTALT, BCICACTBHE
HanOoJiee EMKOT0 W HArJSTHOTO TPEACTaBICHUs OOJIbIIMX OOBEMOB JaHHBIX, KOTOPOE
obecneunBaer rpaduueckas ¢opma. KommberorepHas rpaduka (KI) maeT BO3MOXKHOCTH
NPOBECTH BHU3YAJIbHYIO OILIEHKY PE3yJbTaTOB BBIYUCICHHH, BHECTH HEOOXOAMMBIC KOPPEKTHUBBI,
oTo0paTh M3 MPEACTaBIEHHOIO MaTepualia JaHHBIC Ui MOCIEAYIOMeH MalluHHOW 00paboTKH,
MO3BOJISICT CYIIECTBEHHO YBEJIWYHTH IMPONYCKHYIO CIIOCOOHOCTh MH(OPMAIMOHHOTO KaHaia,
4yepe3 KOTOPBIM OCYIIECTBIISIETCS ABYXCTOPOHHSIS CBSA3b I10JIb30BATEIIsl U KOMIIBIOTEPA.

KI' obecrieunBaeT He TOJBKO MOBBIIICHHE HATJISAHOCTH IMOJIYYEHHBIX PE3YJIbTAaTOB, HO H
BO3MOJXHOCTb PCHICHUA NPUHOUIIKMAIBHO HOBBIX 3a4a4, KakK, HallpuMep, TCOMETPHUYCCKOC
MOJICIIMPOBAHKE, JIU3AiH, IPUMCHEHUE MYJIbTHILTUKAIIUYU IIPH MOJICITMPOBAHUH TIPOIIECCOB.

JlabopaTopHbIE OMBITHI, MpearaéMble B JaHHOM COOPHHKE, BBHITIOJTHSIOTCS HA JTare
oOmieit 6a3o0Boil moarotoBku. OHU MpeaHA3HAYEHBI ISl 3aKpeIUIeHWs Ha MPAKTUKEe 3HAHWIA,
JaBaCMbIX B KYypCE JIGKHI/Ifl n BI)Ipa6OTKI/I Y CTYACHTOB MPAKTUYCCKUX HABBIKOB B INPUMCHCHHUU
metonoB KI', Hanbosee mupoko MPUMEHSIEMBIX B MPAKTHKE, YTIyOJICHUE HABBIKOB COCTABJICHUS
AJITOPUTMOB U IMPOrpaMMHpPOBAHUA IJIA 3a1a4 CpCZIHGfI CJIOKHOCTH, a TAKXKE Pa3BUTHC HABLIKOB
odopmieHus pazpaboTaHHbIX Mporpamm. Kakast u3 1abopaTopHbIX pabOT MpeAcTaBiIsIeT co0ou
HEOOJIbIIIOE, HO CaMOCTOSTENPHOE MW 3aKOHUEHHOE MCCIEIOBaHMe, BKIIOYAIOINIEe BBIOOD
YHUCJICHHOTO METOJ/Ia, COCTaBJICHUE AITOPUTMAa pEIICHUS 3aJaud, COCTABJICHUE W OTJIAJKY
POTPaMMBI, aHAJIU3 PE3YJIbTATOB.

B cOopHuke cojaepkaTcsi OCHOBHBIC CBEICHHS TCOPETUYECKOTO XapakTepa, IUIaH
NpOBEICHUST paboOT, PEKOMEHAANNU N0 OQOPMIICHHIO OTYETa, YTO B KOMILIEKCE C YKa3aHHON
JUTEPATypoi M KypCOM JIEKIUMH TIO3BOJISIET CTYACHTAM CaMOCTOSITEIBHO  BBITOJHSATH
npejaraeMble paboThl.



OBLWWE METOOAUNYECKUE YKA3AHUA
NO BbINOJIHEHUIO PABOT

Kaxnas nmaboparopras paboTa JOJDKHA BBIMONHITHCS TOCIE HW3YYCHHUS CTYICHTAMU
COOTBETCTBYIOIIUX PA3JIEIIOB TEOPETHUECKOTO Kypca JICKIIUH.

K pabore ma DBM pomyckaroTcsi TOJBKO T€ CTYACHTBI, KOTOpPbIE MOKa3aJld 3HAHHE
TEOPETUYCCKUX BOTIPOCOB U METOAMKH JJaHHOW paboThl. PaboTa cuMTaeTcs BHIMOIHEHHOHN MOCIE
TOr0, Kak TpernojaBaTeib, IPOBEPUB pe3yibTaThl pacyeTa, W OTBEThl CTYJICHTOB Ha
KOHTPOJIbHBIE BOIPOCHI, MOJIMTUCHIBACT MPEJOCTABICHHBIA CTYJIEHTOM OTYET 110 YCTAHOBJICHHOU
dopme.

JlaGopaTopHble paOOTHl BBINOJIHSIOTCS C HCIOJIb30BAHHEM BBIYHCIUTEIBHONW TEXHUKH.
[lepen 3aHsATHEM MperoaaBaTeib JOJDKEH COOOLIMTh CTYICHTAM HHCTPYKIHUIO IO TEXHHUKE
Oe3omacHOCTH Ipu padote Ha DBM.

NabopaTopHasa paboTta Ne1

Peanuzanus BO3MOKHOCTH MTOBOPOTA U CABHUra MPOCTEUIIUX T€OMETPUYECKUX UTYD.
1. HEJIb PABOTDI.
I{enbto maHHOK PaOOTHI SIBISICTCS:

— MpakTUKa B pa3paboTKe TrpapuUecKuX MPOrpaMM, HCHOJB3YIONUX OOBEKTHO-
OPUEHTHUPOBAHHBIN IPUHUHUII IOCTPOECHHUS;

— TMOJIy4eHHE HAaBBIKOB HCIOJB30BaHUS OMOTMOTEK CTaHJAPTHBIX MPOrpaMM U JMYHBIX
OuOINOTEK;

— 3aKperieHHe JICKIMOHHOI0 MaTepuaa;

— yrayOseHre HaBBIKOB OTJIaJIKM MPOTpaMM U MpakTU4eckor paboTsl Ha DBM.

2. OCHOBbBI TEOPHUMN.

I'papuueckue  u300paxkeHuss  (OPMHUPYIOTCS €  HUCIOJb30BAaHUEM  MPUMHUTHBOB.
[IpumuTHBaMM B MalIMHHOM TpauKe NPUHATO CUUTAThb HAaWMEHBIIHME, HEIEIUMBbIE C TOYKU
3peHHs MPUKIAJHBIX IPOrpaMM, rpaduuecKue 3JIEMEHThI, KOTOPbIE UCIOJIb3YIOTCS B KauecTBe
0a30BBIX I OCTPOEHUs OoJiee CI0KHBIX N300pakeHnil. B anmapaTHBIX cpecTBax MallMHHON
rpaduky reHepanus rpaduyeckux MPUMUTHUBOB OCYILECTBIISETCS CHEIHATbHBIMU OJIOKaMH,
KOTOpBIE MTOMUKCEIBHO (GOPMUPYIOT H300pakeHHe rpaduuecKoro 3JIeMeHTa.

I'paduueckumMu NMPUMHUTUBAMH CUUTAIOT TAaKUE AJIEMEHTHI, JUI Te€HEepaluu KOTOPBIX B
anmnapaTHble WM MPOrpaMMHBIE CPEACTBA BBOJASAT KOMaH/1bl, KOTOPbIE UX UACHTU(PULIHUPYIOT.

B 3aBucuMocTu OT 00NacTM NpPUMEHEHUs OMNpeAesstoT Habop MPUMUTUBOB, KOTOpHIE
Haubosee 11e51eco00pa3Ho NMPUMEHUTh g (GOpMUpPOBaHUs rpapuueckux n3zoOpaxkeHui. Tak,
HalpuMep, B MalIMHOCTPOUTENIBHBIX UepTeXax Haubojee paclpOoCTpaHEHbI OTPE3KH MPSIMBIX,
JIyTH OKPY>KHOCTEH U andaBUTHO-IU(GPOBHIE CUMBOJIBI.

B HEKOTOpBIX NMPHUIOKEHHUSIX B KadecTBE I'papUuecKuX NMPUMHUTHUBOB NMPHUMEHSIOT IEJI0e
MHO’KECTBO CBSI3aHHBIX MEXIY cOOOM rpauueckux 3J1€MEHTOB, KOTOPbIE OMPEENIIOT O0BEKT
JUTS UACHTU(DHUKAIIH.

[TpyuMHUTHUBBI pa3IesAIOTCs Ha TeOMeTpUUecKrue (TOYKHU, OTPE3KU MPSIMBIX, JIOMaHble, TyTH
KPHUBBIX, YACTH NMOBEPXHOCTEN ); TEKCTOBBIE U CUMBOJIbHBIE (MapKephl).

PasnuuaroT  anmapartHeli, OPOrpaMMHBII M IPOrPAMMHO-ANNAPATHBIA  YPOBHH
(dbopMHpOBaHUS TPUMHUTHBOB.

OuU3NYeCKUM NMPUMUTHBOM Ha3bIBAIOT rpapUUecKHil AIEMEHT, JUIsl TeHepaluu KOTOpOro B
rpau4eckoM YCTPOUCTBE €CTh COOTBETCTBYIOUIMM anmapaTHbIN OJ0K. B GosbIIMHCTBE cucTeM
MalIMHHON TpaduKU anmapaTHO pPean3yloT TaKhe MPUMHUTHUBBI, KaK TOYKa, OTPE30K IMPSMOI,
JOMaHast JUHUA, CTPOKA TEKCTa, Ayra | Ip.



JlornyeckuM TPUMHTHBOM HAa3bIBAIOT TpaQHUUECKUl DIEMEHT, KOTOPBIH SBISETCS
JJIEMEHTAPHBIM OOBEKTOM KOHKPETHOH mporpammsl. [Ipumepamu JI0rM4ecKux NPUMHUTUBOB
MOTYT  CIY)XHUThb  TpPOCTEHIINE TeOMeTpUYecKHe  (UIyphl:  TPEyrojbHHK,  KBajparT,
MHOI'OYTOJIbHUK, HapaJljieNenuIe]], KOHyc, map, HUIMHAP, YaCTh IPOU3BOJILHON MOBEPXHOCTH U
p.

[Ipu nporpaMMHO-anmapaTHOM peanu3alMyd NPUMUTUBOB Ha IPOrPaMMHOM YpPOBHE
BBIIIOJHSIOTCS ~ MOATOTOBUTEIbHBIE  pacyeTbl, IIOCIE YEro Iepelaercs  yIpaBlIeHUE
COOTBETCTBYIOLIIEMY allllapaTHOMY Y31y, KOTOPbI 3aBepliaeT TIeHepaluio HeoOXOIUMOro
rpaduueckoro snemeHTa. Tak, Hampumep, TpPH 3aMOTHCHUHM OO0JACTH, OTPAHUYCHHOU
[OJMIOHOM, HPOTPAaMMHBIM IIyTE€M ONPEAENSIOT TIpaHUIbl KOHTypa, a alnapaTHbIM —
3ar0JIHEHHS TOYEK MEXKIY HUMMU.

[TpuMuTHB 3a1aeTCs:

— TapameTpamu, KOTOpbIe ONPEACTSIOT ero (opMy, pa3Mephbl U MECTOIIOIOKEHHE;
— BU3YaJbHBIMU CBOICTBaMH, KOTOpbIE OINpPEAEIAIOT €ro BUAUMOCTb, LBET, SPKOCTb,

JMHAMUYECKHE CBOMCTBA, TUI U TOJIIIUHY JUHUIH;

— CTaTycoM, KOTOpBIM OmpezenseT OTHOLIEHHWE K pa3jIUYHbIM OIepalusM, TaKuM Kak

U3bATHE, Ipeo0pa3oBaHUE, YKA3aHUE;

— PEXKUMOM 3aHECEHHMS B BHUAEONAMATH (PEXKHMMbI 3aMEILEHHs], HaJO0XKEHHUs, OOpaTHOro

YTCHUS U TIp.).

['paduueckas cuctema BKIIIOYAET CPEACTBA UIsl OOBbEIMHEHUs NPUMUTUBOB. Hamnuume
CTPYKTYPUPOBAaHHBIX JAaHHBIX pa3pellaeT MOJIY4YUTh W3 OrPAaHMYEHHOro Habopa 0a30BbIX
AJIEMEHTOB JIOCTAaTOYHO OOJIBIIIOE KOJIMYECTBO BMJIOB M IpOeKUUd u3zoOpaxeHuid. Ilpu stom
yIpOLIAeTCsl 3aMeHa, MOBOPOT M IEepeMElIeHHe KaK OTIENIbHBIX (ParMEHTOB, TaK M BCETO
n300pakenust. CTPYKTYpHBIE CBSI3M MEXKAY I'padM4eCKUMHU JaHHBIMHA 3HAYUTEIBHO OOJET4aroT
npolecc MOoMCKa U WACHTUUKAMM HHPOpMAlMM, a Takke (opMHUpOBaHHE IUHAMHYECKUX
n3o0paxkenwuii. [locneqnee oOBsICHIETCS TEM, 4TO NMPH (POPMUPOBAHUH H300paKEHUH, KOTOPBIE
BOCCO3/aI0T JBM)KEHUE, HAa SKpPaHe MOSIBIIAIOTCS TOJIbKO HECKOJIIBKO HOBBIX 3JIEMEHTOB, a IIOJIHOE
U3MEHEHHE TPOM3BOAUTCS YEpe3 HEKOTOPbIM MHTEpPBAl BPEMEHM, KOTOPBIA OIpeaesnseTcs
CKOpPOCTBIO JIBWKEHHMS H300paKeHHs M pa3MepamMHu Tojis BbiBoJa. llosTomMy wumMTanuio
JBUKEHHUSI OCYIIECTBIIIIOT IyTeM (OPMUPOBAaHUSA HOBBIX ()parMEeHTOB, NpPHU COXPAHEHUU
CTaTUYECKUX (PparMeHTOB Oe3 MepeMeH.

['padmyeckum 371€MEHTOM Ha3bIBAETCS YIOPSAI0OUEHHOE MHOKECTBO TPUMHUTHBOB OJHOTO U
toro e Ttuna. [IoHATHO, YTO TpapHUuUecKUil 3JIEMEHT MOXKET COCTOSTh BCEro M3 OJHOIO
PUMHUTHBA.

I'paguueckum OOBEKTOM HA3bIBAETCS MHOKECTBO INPUMHUTHUBOB, KOTOpPbIE HMMEIOT
OJIMHAKOBbIE€ BU3yalIbHbIE CBOWCTBA U CTaTyc, U WIACHTUQUUHUPYIOTCS OOHUM uMeHeM. [lpu
dopmupoBaHUN Tpaduueckoro oOBEKTa OTMagaeT HEOOXOAWMOCTh B HM3MEHEHHUH PEXHMOB
paboTsl rpaduueckoro KOHTpoiepa (anmapaTHBIX OJIOKOB), KOTOPhIE OTBEYAIOT 33 BU3YyaJbHbIE
CBOMCTBA.

[Tockonpky M300pa)keHHE MOXKET COCTABIATHCA W3 NMPUMUTHBOB PA3IUYHOIO THUIA, TO
BBOJIAT TIOHATHS CErMEHTA, KOTOPBII onpeenseTcs Kak COBOKYIMHOCTh rpa)uyecKux 3JI€MEHTOB.
YPOBHIO cerMeHTa B A3bIKaxX MPOrpaMMUPOBAHMSI OTBEYAET TaKash KOHCTPYKIHUS, KaK MpoLeaypa.

BoimonHas rpynnupoBaHUs NPUMHUTHBOB B IOMMEHOBAHHBIE CETMEHTBI, MPOTPAMMUCT
MOJKET CEJIEKTUBHO H3MEHATH OTAEJbHBIE YAaCTH IMOJHOTO H300pa)K€HHsSI MyTeM H3BSITHUS WIH
MOJU(PHUKAIIMHA CETMEHTA.

I'paduueckue  s7aeMEHTHI  SBISAIOTCS  CHHTAKCMYECKUMU  OOBEKTaMH  (ONHUCaHHUE
rpadu4ecKux JaHHBIX), B TO BpeMs, KaK CErMEHThl — CEMaHTUYECKUMHU (CBSI3b TpapUuecKux
JAHHBIX ), HATIPUMED, 3/1aHUE, YUEpPUEHUE.

st paboThl ¢ 3meMeHTaMu rpaduyecKux H300pakeHuH ynoO0Hee MPUMEHATh MOJXOMbI
00BeKTHO-OpHeHTHpoBaHHOTO nporpammupoBanus (OOII). OOII npencrasnsier coboit
TEXHOJIOTHIO ITPOrPaMMHUPOBAHUS, B OCHOBE KOTOPOW JIEXKHUT TOT K€ MOAXOJM, YTO IO3BOJISIET
monsaM  (GopMUpOBaTh MOJAENU OOBEKTOB peajbHOro mupa. Kaxaomy pealbHOMY OOBEKTY



ComocTaBsieTcss 00BEKT AAHHBIX (YaCTh TEKCTa MPOTPaMMbl) OOBETUHSIONUN BOCTUHO KO U
naHHble. brarogaps naHHOMY MOJAXOAY B 3HAYUTENBHOM Mepe 00Jerdaercsi COTPYIHUYECTBO
pabounx Tpymm B paboTe HaJ KPYMHBIMA MPOEKTaMHU, MCKIIOYAETCS HECAHKIMOHHUPOBAHHOE
UCHoNib30BaHue NaHHbIX. OOBEKT MOXKET COAepXkaTh 3aKpbIThle MAacCHUBBI JaHHBIX, paboTa ¢
KOTOPBIMH OCYIIECTBISIETCS TOJBKO (DYHKIMUSMHU, OMMMCAHHBIMU B 3TOM K€ 00BEKTE, CTOPOHHUN
K€ TI0JIb30BaTEb, MOJIYYAIOIINN JaHHBIH 00BEKT BO BJIaJIEHUE, IMEET BOZMOKHOCTH OOpalleHus
TOJIEKO K OTKPBITBIM JaHHBIM U (QYHKIHAM 3Toro 00bhekTa. OOII mo3BosieT SJKOHOMUTH BpEeMs
3a CYeT CO3JlaHUsl HEePApXMUECKUX THUIOB JAHHBIX, TMOPOXKIasih HOBBIE OOBEKTHI OT
CYIIECTBYIOIIMX M HacjeAys (MOJHOCTHIO WJIM YaCTUYHO) HMEIOIIMECS B HEM JaHHBIE U

GyHKIIHH.

3. BAPUAHTHI 3AJIAHUM.

Heo6xoaumo onmcats 2 rpaduueckux 00beKTa 0TOOpaKaroIX rpaduueckue IPUMUTHBEI
u ayeMeHThl (Tabn.1) 1o BeIOOpY mpenonaBarens. ' padudeckuii 0OBEKT MODKEH COAEpkKaTh
XapaKTePUCTUKAMU TPUMUTHBA (CBOHCTBA), COOTBETCTBYIOIINE T'€OMETPUUECKUM TapaMeTpam,
BUJUMOCTH, IIBETY, U PyHKIMH, 0OecreunBaroIIne 0ToopaxeHne JaHHOro 00beKTa (METOIbI).

[Tocne co3maHust  OOBEKTOB MJii NPUMUTHUBOB TpeOyeTcs Hamucath HEOOJBIIYIO
OporpaMMy IOCTPOSHHSI M300paKCHUST W3 JAHHBIX IPUMHUTHBOB, HJUTFOCTPHPYIOUIYIO
WCIIOJIb30BAHUE ITUX OOBEKTOB.

Tabn.1.
Ne apuanra Vcnonp3yeMbie IPUMUTHBBI M DJIEMEHTHI

1 OTpe3ox IPaBUIBHBII MHOTOYTOJIBHUK
2 OKPY>KHOCTh 3Be3/1a

3 Dnunc CTpeJiKa

4 OKPY)KHOCTh IPaBUIBHBII MHOTOYTOJIBHUK
5 nyra 3Be31a

6 DIITATIC IPaBUIBHBII MHOTOYTOJIEHUK
7 IPSIMOYTOJIbHUK 3BE31a

8 OKPY)KHOCTh TEKCT

9 OTPE30K TEKCT

10 ayra CTpEJKa

4. MNMOPAAOK  BBIIIOJHEHUA PABOTbBI W  METOJAUYECKHUE
PEKOMEH/JALINN.

— OnpenenuTs Bce CBONCTBA MPUMUTHUBA, BHIEINTh YHUKAIbHbIE CBOMCTBA.

— Onwucare MeTo/1bl, HE0OXOAUMBIE AJIs1 OTOOpaXKeHHUs 00BEKTOB.

— CocCTaBUTh M OTJIAAUTH MPOTPAMMYy MOCTPOCHHSI H300paKeHUS.

— Co3narh JAMANOroBBIA  MOAYNb, ISl BapbUpPOBAaHUS MapaMeTpaMu (CBOMCTBaMH)
rpadu4ecKux 0ObEKTOB.

— OTBETHUTH Ha KOHTPOJIBHBIE BOMIPOCHI.

5. YKA3AHMUSA 10 OPOPMJIEHHIO OTUYETA.
Kaxapiit cTyneHT oopMIIseT OTYET, KOTOPBIN JOKEH COJIePKaTh:
— IIOCTAaHOBKY 3a/1a4H;
— QJITOPUTMBI PELICHUs 3a1a4H;
— TEKCThI paclieyaToK Iporpamm;
— IepeyYeHb U XapaKTEePUCTUKY OLIMOOK, JOMYIIEHHBIX B IIPOLECCE MPOXOXKACHUS 3aJaHus;
— OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.
K cocraBineHHbIM mnporpammam cieayer JaThb TaOJMIly HCIHOJB30BaHHBIX HMEH
[IEPEMEHHBIX.



6. KOHTPOJIBHBIE BOITPOCBI.
1. Kakue cTpyKTypHBIE 3JIEMEHTHI H300paKeHUH CUUTAIOT rpapuyecKuMHU TPUMUTHBAMU ?
2. YeM OTIMYAIOTCS JIOTHYECKHE IPUMUTHUBBI OT PU3NUECKUX?
3. Kakumu arpulyramu 3a1atoTcs rpadudeckue IpUuMUTUBBI?
4. UYem 0OycCIIOBIEHO BBEIEHUE CTPYKTYPHBIX €AMHHUI[ THMNA TIpadUyecKuii O0OBEKT,
rpadu4ecKuii 3IeMeHT?



Na6opartopHasa pa6oTta Ne2

ITocTpoeHne mpocTelInx reoMeTpU4ecKUX (PUryp ¢ UCIOJIb30BaHUEM PA3INYHbBIX
PacTpOBBIX AJITOPUTMOB.

1. HEJIb PABOTBI.

Llenbto 1aHHOM PabOTHI SIBISETCS:
— IpPaKTHKa B pa3paboTke rpaduyeckux nporpamm;
— 3aKpeIUIeHUE JIEKIIMOHHOIO MaTepUaa,
— TOJy4eHHE HABBIKOB MCIIOJIB30BaHMSI OMOIMOTEKH CTaHIAPTHBIX MPOTPaMM;
— MPaKTHKa B pa3pabOTKe aJrOpUTMOB U MPOTPaMM, UMEIOMIUX MOAYJIBHYIO CTPYKTYPY;
— yIIyOJI€HHE HABBIKOB OTJIAJKU.

2. OCHOBbI TEOPHUMU.
JoctatoyHO BaXHBIM TIOHSATHEM JUIsI PACTPOBOM CETKU SIBJISIETCS CBS3HOCTH -
BO3MOXXHOCTh COEAMHEHUS JBYX IMHUKCEIOB PACTPOBOW JHMHHEH, TO €CTh MOCJeI0BATEIbHBIM
HabopoM muKcenoB. [Ipu 3ToOM BO3HMKAET BOMPOC, KOTJa MUKCENbI (X1, Y1) U (X2, Y2) MOXHO
CUUTATh COCEIHUMHU.
BBoauTcs nBa MOHATHS CBA3HOCTH:
® 4-CBSI3HOCTbH, KOT'/Ia IMUKCEJIBl CYMTAKOTCS COCEAHUMHU, €CIIH JTUOO UX X-KOOPAUHATHI, TUO0
y-KOOPJIMHATHI OTINYAIOTCS HA €AUHHUILY, TO €CTh
Ix1-X2| +|y1 - y2| <1,
e 8-CBSI3HOCTb, KOTJla IMHKCENbl CUYMTAIOTCS COCEIHUMH, €CIH UX X- U y-KOOPIWHATHI
OTJINYAIOTCS HE 00JIee YeM Ha €UHUILY, TO €CTh
[x1- x2<1, |y1- y2| <1.
ITonstre 4-CBSA3HOCTH SABISAETCSA OOJiee CHIILHBIM, 4eM 8-
CBSI3BHOCTh: JIOOBIE JiBa 4-CBSA3HBIX IIMKCENIAa SBISIOTCI U 8-

CBSI3HBIMH, HO HE Ha000poT (puc.l). ,44
Tak kak TNOHATHE JHMHUK Oa3upyercs Ha TOHATUU 7
CBSI3HOCTHU, TO €CTECTBEHHBIM 00pa30M BO3HUKAET MOHATHE 4- U A

8-cBs3HpIx JmHUWE. [lpm 3TOM HYXHO HMETh B BHUAY, YTO
pacTpoBo€ MpeACTaBICHUE 00bEKTa HE SIBIISIETCS €IUHCTBEHHBIM
Y BO3MOJKHBI pa3JIM4HbIE CIIOCOOBI TOCTPOCHHUS. Puc.1

PacTpoBoe npeacraBiieHue 0Tpeska

PaccMoTpuM 3aiady HOCTpPOEHMsI pacTpOBOTO HM300pa)KeHHs OTpe3Ka, COEAMHSIOLIETO
TOUKH (X1, Y1) ¥ (X2, Y2). st mpocToTsl OyAeM cuuTaTh, YTO
0<y2-y1 < X2—X1.

Toraa oTpe30K ONUCHIBAETCS CIEAYIOIIUM YPaBHEHUEM:

Y,y
y=y,+—=2+—=2(X—-X,), x6[x1,x2],
X2_X1
wim y=kx+b.

IIpocremnii anropuT™M pacTpoOBOTO MPEACTABICHNS OTPE3Ka UMEET BUL:



Ha4dalio

x1,y1,x2,y2

k=(y2-y1)/(x2-x1)
b=y1-k*x1

< x=x1...x2, x++ >

putpix(x,round( k*x + b))
|

KOHCI

AuaroputM bpe3enxeiima

Hcnonb3ys peKyppeHTHOE COOTHOLIEHHE JJs BBIYUCIEHUS Y, MOXHO YIPOCTHUTb
(YHKLUIO, OIHAKO 3TO HE YCTPAHSAET OCHOBHO20 HEOOCMAMKA AN20pUmMa — UCNONb308AHUSA
6euecmeeHnbIx gulyucieHull Ui paboThl Ha LIEJ0YUCICHHON peleTKe.

B 1965 rony bpesenxeiliMom OblUT IpenaokeH
MPOCTON LETOYUCIEHHBIA aIrOpUTM JJIsl PaCTPOBOTO
HOCTPOCHMUSI OTpe3Ka, HePBOHAYAIBHO
npeIHa3HaYCHHBIN JULSI HCII0JIb30BAHUS B
rpadornoCTpOUTEIISAX. e

[Ipy mnocTpoeHUM pacTpOBOTO U300paKEHUS b {° —
OoTpe3ka Bcerja BblOMpaeTcs — Onmmkalmuii 1o
BCPTUKAIN IIMKCEJI. 1

[lpn stoMm u3 aByx Touek A u B (puc.2)
BbIOMpaeTcsl Ta, KOTopasi OJMXKe K MCXOJIHOM IpsAMOi
(B TaHHOM cllyyae BbIOMpaeTcsi Touka A, Tak Kak a <
b). Jlyist atoro BBoguTCs uncio d=(x2 — x1)(b - a). Puc. 2.

B cnygae d > 0 3HaueHue y OT Ipeablayliei
TOUYKH yBenuuuBaercs Ha 1, a d - Ha 2(Ay-Ax). B mpoTuBHOM cityyae 3HaueHUE Y HE U3MEHSIETCS,
a 3HaueHue d 3ameHsieTcs Ha 2Ay.

[TpuBenenHas cxema paboTaeT Mpu BHIOIHEHUH ycioBwit: (0 <=Yy2 - y1 <= X2 - x1.

OOumii ciydail MPOU3BOJILHOTO OTpe3Ka JIETKO CBOAMUTCS K PAacCMOTPEHHOMY BBIIIE,
clenyer  TONBKO — MMETb B BHUAY, 4YTO  TPU  BBIIOJIHEHUM  HEPABEHCTBA
|Ay| > |AX| He0OXOIUMO TOMEHSTH MECTAMHU X H Y.

bnok-cxema npuBeeHHOT0 alIropuTMa MpeCTaBIeHa HUXKE.

p> 2
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d2=(dy-dx)<<1
y=yl

putpix(x1, y1)

— < x=(x1+1)...x2, x++>—

ITocTpoeHne OKPYKHOCTH.

Ja
d=d+d2;y=y+1 d=d +d1
< |
putpix(x,y)

TTocTpoenne OKpYKHOCTH He ci10kHO. OcHOBHOe ypaBHeHne Y2 = R? - X2, Anroputm

HUMECT BU:

Ha4daJio

R

X=0 Y=R

aa

Y=Round(Sgrt(R*R-X)

putpix(x, y)

X=X+1

HET

KOHEI]
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IlocTpoeHne OKPYKHOCTH MeTO0M XapaeHOypra.

B nanHoM MeTone MCHONb3yeTcs NpHUpAIIEHHE K BO3BOAUMBIM B KBaJpaT 3JIEMEHTaM,
YTOOBI CKa3aThb KOTJa MOpa IMEpPEeXOJUTh Ha CIEOYIOLIYI0 TOYKY IO HEOCHOBHOW ocu. T.e.
oTcyIexHUBaeTcs TeKymiee cocTosaue Y2 u (R2-X?) u nekpeMeHTHpyeTcs OJMH MUKCENb 10 och Y,
KaK TOJIbKO Y”2 CTAHOBHTCS MEHbIIIE MIIH paBHOH RZ-X?,

[ouemy 310 yno6H0? 3Has R2-X? B HauanbHOI Touke, B KakI0i ciemyrommeil Touke 310
3HA4YEHUE BBIYUCIISIETCS OYEHb ITPOCTO

RZ-[X2+2*X+1].

Beruntas n3 nocnenneit popmyiibl MpeanocieHIO0, Mbl IIOJIY4YUM 3Ha4€HUE 110 ocu Y JUIs

CJIEIYIOIIEr0 3HaUeHUs 10 ocH X 3Has MpeAbLAYyIlee 3HaYEHUE 110 OCH Y.

Ha4dajlo

IJ.

| X=0 Y=R Yn=R*R |

HCT

;

1a
X=X+1
I
putpix(X, Y)
[
Yi=(Y-0,5)* (Y-0,5)
Yn=Yn-(2*X +1)

Ja
Y=Y-1

KOHEI

AJNTOPUTM BBITIOHSET TTOCTpOeHUE 1/8 OKpYKHOCTH, T.€. O TOrO Kak X CTaHET PaBHBIM
Y. Janee uier CHMMETPUYHOE OTPaKEHUE JIJIsl TOJIHOTO BBIBOJA OKPYKHOCTH.

ITocTpoenne oxkpy:xxHocTH MeToA0M Bpesenxema.

Jns moboi 3a7aHHOW TOYKM HA OKPYKHOCTH IpPH TEHEpaluy IO YacOBOM CTpelke
CYIIECTBYET TOJIbKO TPU BO3MOXKHOCTH BBIOOpPA CIIEIYIOIIEro MUKCENa, HAWIy4IIeM CIocoooM
MpUOIIIKAIONIET0 OKPY)KHOCTh: TOPHU30OHTAJIBHO BIPAaBO, IO JUAaroHalli BHU3 M BIIPaBo,
BEPTUKAJIILHO BHU3. DTU HAIPABJICHUS:

[(X+1)2+Y2-R?|
[(X+1)P+(Y-1)-R?|
X2+ (Y-1)-R?|

KputepueMm oreHKkr Hanbosee MOIXOSIIET0 U3 TPEX BAPUAHTOB CIIYKUT Pa3HOCTh MEXTY
KBaJpaTaMH PACCTOSTHUM OT IIEHTPa OKPYKHOCTH JI0 AuaroHanbHoro mukcena ( X+1, Y-1) u ot
IIEHTpa JI0 TOYKH Ha OKPY*KHOCTH RZ:

Delta=(X+1)>+(Y+1)*-R?

12



Hayajio
R

I

Xi=0

Yi=R
Delta = 2*(1-R);

> putpix(x, y)

Sigma=2*Delta+2*Xi-1 Sigma=2*Delta+2*Xi-1
@ w0
HCT
Xi+1 Xi=Xi+1 Yi=Yi-1
Delta— Delta-2*Xi+1 Yi=Yi-1 Delta=Delta-2*Yi+1
Delta=Delta+2*Xi-2*Yi+2
[

3. BAPHAHTHI 3ATAHUM.

[IporpamMma, HamucaHHas B Xoj€ JaOOpaTOpHOl paboOThl HOKHA OTOOpaxarh paboTy
pactpoBoro Merojaa.. HeobGxoaumo mnpeaycMOTpeTh BO3MOXKHOCThH IIOIIArOBOTO IMOCTPOEHMUS
pacTpa.

WuauBuayaibHOE 33a1aHUE ONPEEIIIeTCs A1 KaXKA0ro CTyIeHTa MPENo1aBaTeIeM.

Tabn.3.
Ne BapnanTa IIpumuTuB Meron
1 orpesok A(0,0)-B(10,5) PSIMOE TIOCTPOCHUE
2 otpe3ok A(10,1)-B(5,0) psIMOE MOCTPOCHUE
3 otpe3ok A(0,0)-B(10,5) bpesenxeiima
4 orpesok A(10,1)-B(5,0) bpesenxeiima
5 okpykHocTh O(0,0) R=5 IPsIMOE IOCTPOEHUE
6 okpyxHOCcTh O(0,0) R=5 Bbpesenxeiima
7 okpyxHocTh O(0,0) R=5 XapnenOypra
8 okpykHocTh O(3,3) R=3 IPsIMO€ IOCTPOEHUE
9 okpyxHOCcTh O(3,3) R=3 Bpesenxeiima
10 okpyxHOoCcTh O(3,3) R=3 XapneHOypra

4. MHOPAAOK BBIIIOJIHEHUA  PABOTBI WU METOAUYECKHUE
PEKOMEH/JALINUA.
— Omnucatpe MeTObI (HOPMBI, OTOOpAXKAIOILINE HA HEN CETKY.
— CocTaBUTh U OTJIAIUTH TOJIPOrpaMMy ITOCTPOESHHS paCTPOBOTO U300paKEHHUS.
— OOGecneunTh BO3MOXKHOCTh MOLIArOBOr0 MOCTPOESHHUSI.
— OTBeTuTH HA KOHTPOJIBHBIC BOIIPOCHI.

5. YKA3AHMUSA 10 OPOPMJIEHHUIO OTYETA.
Kaxapiit cTyeHT 0popMIIsIET OTUET, KOTOPBIN JOKEH COJIEPKaTh:

13



— IMOCTAHOBKY 3a/1a4u;

— aJIrOPUTMBI PCUICHUA 3a1a4u,

— TCEKCTHI pacri€dyaToK IIporpamMmm;

— MNEpPCUYCHb U XapaAKTCPUCTHUKY OH_II/I6OK, JOMMYHUICHHBIX B ITPOLECCE IMMPOXOKACHUA 3aJaHM,
— OTBCTBI Ha KOHTPOJIbHBIC BOITPOCHI.

K cocraBneHHpIM mnporpaMMam cieayer JarTh TaOJIMIly MCIOJb30BaHHBIX HMEH
[IEPEMEHHBIX.

6. KOHTPOJIBHBIE BOITPOCHBI.
1. Yto Ha3biBaeTcs pactpomM?
2. Iloyemy BO3HHUKAET HEOOXOIUMOCTh PACTPOBBIX AIITOPUTMOB?
3. [IpuBenuTe n3BecTHhIC Bam anroputmsel pacTpoBOi rpaduku.
4. Kakoii ypoBeHb peanu3anuy rpaduku mpearnouTHTEIbHEE alnapaTHBIA WK POTrPaMMHBII?
[Touemy?

14



NabopartopHasa pa6oTta Ne3
Peanu3anus pacTpOBBIX aITOPUTMOB Ha YBEIIMYEHHONU PACTPOBOM CETKE.

Hcnone3ysi TEOpEeTUYECKUE CBEICHHS, W3JOKEHHBIE B YKa3aHUSAX K BBIOJHECHUIO
nabopaTopHOHPabOTHINe2, B COOTBETCTBUHU C TAOJIMIICH 3a/laHuid K JiabopaTtopHoil padore No2,
BBITIOJTHUTE TIOCTPOCHHUE TEOMETPUYECKHX OOBEKTOB HA CMOJCIMPOBAHHOH  yBEITUYCHHOUN
pacTpoBOM CETKE.

B cnywae 3amaun mocTpoeHHsI pacTpPOBOTO M300paXKEHUsI OTPE3Ka, COCTUHSIONIETO TOUYKH
(X1, Y1) 1 (X2, Y2). Jlnst mpocTOTHI OyEM CYMTATh, YTO
0<y2—y1 £ X2—X1.

Toraa oTpe30k OMUCHIBAETCS CIEAYIOIIUM YPaBHEHHEM:

y=y1+u(x—xl), XE[Xl’Xz],
X, =X,
wm y=kx+b.
[TpocTeiimuii anropuT™ pacTpOBOTO MPECTABICHUS OTPE3Ka UMEET BUJI:

Ha4vajlIo

x1,y1,x2,y2
k=(y2-yl)I/(><2-><1)
b=y1-k*x1
< x=x1...xl2, x+H+ >
putpix(x, roundl( k*x+b))
[

3. BAPUAHTHI 3AJIAHUM.

[Iporpamma, HamucanHas B XoJe JiabopaTopHOW pabOThl JOJDKHA OTOOpakaTh
VBEIMUEHHYIO CETKY THKCcenoB. JleMoHcTpaiusi paboThl pacTpOBOTO MeTOoAa JOJKHA
MPOU3BOJUTHCS Ha 93TOM ceTke. HeoOxonmMo mpeaycMOTpPEeTh BO3MOMKHOCTH ITOIIArOBOTO
MOCTPOCHHUS pacTpa.

WNuauBrayanbHOE 3aJaHUe OTIPENIENSIeTCS U KaKIO0TO CTYIEHTA MPETo/1aBaTelieM.

Tabn.3.
Ne BapuanTa IIpumuTuB Meron
1 otpe3ok A(0,0)-B(10,5) MPsIMOE TOCTPOCHHUE
2 otpe3ok A(10,1)-B(5,0) MPSIMOE TOCTPOEHUE
3 orpe3ok A(0,0)-B(10,5) Bbpesenxeiima
4 otpe3ok A(10,1)-B(5,0) bpesenxeiima
5 okpyxHocTh O(0,0) R=5 MPsIMOE TOCTPOEHUE
6 okpyxHOCcTh O(0,0) R=5 Bbpesenxeiima
7 okpyxHOCcTh O(0,0) R=5 XapnenOypra
8 okpyxHocTth O(3,3) R=3 pSIMOE ITOCTPOCHUE
9 okpyxxHocTh O(3,3) R=3 bpesenxeiima
10 okpyxHOCTh O(3,3) R=3 XapneHoypra
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4. MOPSIOK BBIITIOJIHEHU S PABOTBI n METO/JUYECKHE
PEKOMEH/JAIIUMN.
— Omucath MeTOBI (HOPMBI, OTOOPAKAIOIIUE HA HEH CETKY.
— CocTaBuTh U OTJIAIUTH TOIIPOrPaMMYy IMTOCTPOSHUS PACTPOBOTO U300paKECHHUS.
— O0ecneunTb BO3MOKHOCTD MOIIArOBOTO MOCTPOCHUS.
— OTBeTUTH HA KOHTPOJIHHBIC BOMPOCHL.

5. YKA3AHMUA 110 OPOPMJIEHHIO OTYETA.
Kaxnplii cTyaeHT opopMiIsieT 0TYeT, KOTOPBIH JJOIKEH COIEPIKaTh:
— IIOCTaHOBKY 3aJa4H;
— aJITOPUTMBI PELICHUS 3a/1a4H;
— TEKCTHI pacIedaToK IIporpamm;
— MNEPCUYCHb U XAPAKTCPUCTUKY OH_II/IGOK, AONYIICHHBIX B IMIPOLCCCC MMPOXOKIACHUA 3aJaH A,
— OTBCTBI HAa KOHTPOJIbHBIC BOIIPOCHI.
K cocraBieHHBIM nmporpamMmam CJICAYET 1daTb Ta6JII/IIIy HUCIIOJBb30BaHHBIX HMCH
IIEPEMEHHBIX.

6. KOHTPOJIBHBIE BOITPOCHBI.
1. Yto Ha3biBaeTCs pacTpom?
2. IloyeMy BO3HHKAET HEOOXOIUMOCTb PACTPOBBIX alrOPUTMOB?
3. IlpuBenute u3BecTHble Bam anroput™Mel pacTpoBoil rpaguku.
4. Kakoii ypoBeHb peanu3aluy rpaduky nNpearnoyTUTeIbHEE alnapaTHbIA WM IPOrpaMMHBII?
[Touemy?

NabopartopHas paboTta Ne4

Pabora ¢ snementamu u geransmu. Pabora co cOoopkamu. Coznanue M oQopmieHue
YepTekKEN.

1. HEJIb PABOTBI.
[lenbto manHOM PabOTHI SIBISIETCS:
— O03HAaKOMJICHHE C MPUHIMNamMu npoektuposanus B SolidWorks;
— TpuoOpeTeHre HaBbIKOB B paboThl B cucteme SolidWorks;
— OSKCIEPUMEHTHPOBAHHUE C AIIEMEHTaMH U Pa3MepaMu, a TAKKe CO3aHue 3-MEPHOM MOJICITH.

2. OCHOBbI TEOPHUMN.

SolidWorks — sTo cucrema aBTOMAaTH3MPOBAHHOTO IPOSKTHPOBAHHMS, HCIIOJB3YIOLIast
3HAaKOMbII Tonb30BaTento rpaduueckuit uHtepdeiic Microsoft Windows. D10 nerxkoe B
OCBOCHMHU CPEJICTBO TMO3BOJISIET HHKEHEPAM-IIPOEKTUPOBIIMKAM ObICTPO O0TOOpakaTh CBOU UICU
B ICKH3€, IKCIEPHUMEHTHPOBATh C JJIEMEHTAMH U Pa3MEpaMH, a TaKKe CO3/1aBaTh MOJCIH H
OJPOOHBIE YEPTEKHU.

C nomombio SolidWorks MokHO co3aaBaTh TpexMepHble MoOJeJM, 2 He TOJbKO
JABYXMepHbIe 4YepTexKH. OTHU TpPEeXMEpHbIE JAeTald MOXKHO MCIIOJIb30BaTh ISl CO3JaHMS
JBYXMEPHBIX YepTexkeil U TpeXMEPHBIX COOPOK.

SolidWorks — 3To cucrema, pagoTaomas mo NpHHIUNY 3aAaHUs pa3MepoB. MoXHO
3aaaTb pPasMEpbl U TCOMCTPHYCCKHUE B3aWMMOCBA3U MCKAY OJJICMCHTAMU. HpI/I N3MCHCHUU
pa3sMepoB U3MEHSIOTCS pa3Mep U popma JAeTanu, HO COXpaHsieTcs OOIIMNA 3aMbICeN TPOEKTA.
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TpexmepHasa moneanr SolidWorks cocrout u3 gerasieit, cOopok m 4yeprexeii. [leranu,
COOpPKHM W YEpPTEeXXKH OTOOPaKAIOT OAHY M Ty K€ MOJCIb B Pa3jIMYHBIX JOKyMeHTaX. JIroOwie
MU3MEHEHHUs, KOTOPbIE BHOCATCS B MOJEIb B OJAHOM JIOKYMEHTE PACIPOCTPAHSIOTCA Ha JIpyrue
JIOKYMEHTBI, COJIEpPKaIUe 3Ty MOJIEIb.

Co3nanue M HCIOJIB30BAHHME ICKH30B /UIS MOCTPOCHHS] MHOTHX 3JIEMEHTOB. DCKU3 —
9TO ABYXMEPHBIN NMPOQUIIb WIK ToNepedHoe cedeHue. [ co3nanust 31eMEHTOB ICKU3bl MOTYT
OBITH BBITSIHYTHI, IOBEPHYTHI, PACCEUYEHBI CIIOKHBIM 00pPa30M WIJIM CMEIIECHBI 110 KOHTYPY.

HUcnonb3oBaHue 3J1eMEHTOB ISl IOCTPOEHMS JIeTaJIe.

OnemeHTaMH MOTYT ObITh (Qopmbl (OOOBIIKK, BBIPE3bl, OTBEPCTHS) U ONEPALUH
(ckpyrnenwusi, hacku, 000JOYKH U T.1I.), KOTOPbIE KOMOMHHUPYIOTCS JIJISl TOCTPOSHUS JICTaJICH.

OxHa nokymenToB. OxHa nokymeHTOB SolidWorks cogepxar nBe nanenu:

— B JICBOM MaHEJIN OKHA COACPKUTCS CIeaAyIoIee:

* nepeBo KoHCTpyupoBaHusi FeatureManager, B KOTOpoM OTOOpa)k€Ha CTpPyKTypa AeTajd,
COOPKH WM YepTexKa;

* property Manager (MeHemkep CBOMCTB) oOecreunBaeT albTepHATUBHBINA CIIOCOO pUCOBAHUS U
UCIONb30BaHus puiioxkeHus: SolidWorks;

» configuration Manager (MeHemkep KOHPUTypamuu) CIYKHT JUIsI CO3/aHUs, BbIOOpa u
MPOCMOTPA MHOTOYUCIICHHBIX KOH(UTYpaluii feTanei 1 cOOpoK B JOKYMEHTE;

* HaCTpamBaeMble JOTIOIHUTEIbHBIC PUIIOKEHUS (H00aBICHHS) TPETHUX QUPM;

— TIpaBas MaHeJb MPEACTABISET COOOU epaguueckyto 0b1acmp, B KOTOPOH BBITOIHSIIOTCS

pa3IMyHbIe ONepalliy HaJl AETalbI0, COOPKOM TN YEPTEKOM.

OO0wmenpunsATbie TepMUHbI B Mojaeasix. [lonp3oBarento HEOOXOIUMO O3HAKOMMTHCA C
HUKEYKa3aHHBIMU TEPMUHAMU, BCTPEUAIOIIUMUCA B JOKyMeHTaluu Ais cuctembl SolidWorks.

Mapxepsbl. Mapkepbl 103BOJISIOT AMHAMUYECKH ME€PETACKUBATh U 3a/1aBaTh HEKOTOPHIE
napaMmeTpsl, He mokujas rpaduyeckoil obnactu. LlBeT Mapkepa BBIOHpaeTCs € MOMOIIBIO
komana Uncrpymentsl, [lapamerpsl, HacTpoiiku nosab3oBaredns, [{Bera B nose Cucremusble
nBeTa. AKTHUBHBIE MapKephl OTOOpa)xkaroTCs IBETOM KomaHabl BbicBeTHThb. HeakTuBHBIC
Mapkepbl oToOpakatorcs 11BeToM HeakTHBHBIX 00beKTOB.

ITaneau mHcTpyMeHTOB. KHONKYM MaHeIM MHCTPYMEHTOB JAIOT BO3MOYKHOCTH OBICTPOTO
JIOCTyTNa K 4YacTO UCIOJIb3yeMbIM KOMaHAaM. M0KHO yCTaHaBJIMBAaTh MECTOIOJIOKEHUE MaHelen
UHCTPYMEHTOB M OTOOpakaTh WJIM HE OTOOpa)xkaTb MX B 3aBUCUMOCTH OT THIA JOKYMEHTa
(meranmp, cOopka wiam dYeprex). s Kaxmgoro Tuma aokyMeHTa mporpamma SolidWorks
3alIOMMHAET, Kakue MaHelIu MHCTPYMEHTOB, U B KAKOM MECTe cieqyeT oToOpaxars. Hampumep,
IpU OTKPBITUM JOKYMEHTa COOpKM MOKHO YKa3aTb, 4TOObI OTOOpa’kanach TOJBKO IaHEh
UHCTPYMEHTOB COOPKH.

Jlna omoopascenusn unu cKpolmus 0moeabHbvIX RaHeell UHCHPYMEHM08:

BeiGepute Bua, [laHeqm MHCTPYMEHTOB WIIM HA)KMUTE [TPABOM KHOIKOM MBIIIU HA PaAMKY
okHa SolidWorks. IlosBUTCS cnucok Bcex MaHened MHCTpYMEHTOB. IlaHenu MHCTpYMEHTOB,
OTMEUEHHbIE TaJIOUKON, BUJTHBI Ha SKpaHE; a T€, KOTOPbIEe HE OTMEUEHBI, — CKpbIThl. HaxkmuTte Ha
UM TTaHEeJIM UHCTPYMEHTOB, YTOOBI BKIFOUNUTH MM OTKJIIOUUTH €€ 0TOOpaKeHHE.

Umoobvl nacmpoums, Kakue naneau UHCMPYMEHmMOE 0yoym omoodpaxcamvca 013
00KymMenmoe oemaieil, COOPOK unu uepmexcei:

OTtkpoiiTe [TOKyMEHT JeTanu, cOOpku win ueprexka. Bpibepute HWHeTpymMeHTHI,
HacTpoiika unum HaXMHTE NpPaBOl KHONKOW MBIIIM B 00JacTH NaHEIHd HHCTPYMEHTOB H
BeiOeputre Hactpoiika. Ha Bxiaake I[laHeJm HMHCTPYMEHTOB BBIOGPUTE BCE IMaHENH
UHCTPYMEHTOB, KOTOpble HEOOXOJMMO OTOOpasuTh, W OTMEHUTE BBHIOOpP BCEX NaHeJeH
MHCTPYMEHTOB, KOTOpble HEOOXOAUMO CKpbITh. llaHenmn WHCTPYMEHTOB JWHAMUYECKU
HOSBISIOTCS U HMcye3aloT B oOnactu maHeneidl mHcTpymeHToB. Haxmure OK mis npuHsTHS
M3MEHEHUN M 3aKpbITHS TUAJIOrOBOr0 OKHa WM HaxmuTe OTmMeHa. MOXHO TakkKe HaXaTb
COpoc U1 OTMEHBI BCEX BBINOJHEHHBIX M3MEHEHUI M BO3BpaTa K IPEIBLIYIIMM MapaMeTpaM.
[To »enaHnio MOXKHO MepeMelaTh NaHeJld HHCTPYMEHTOB. [laHenn MHCTPYMEHTOB MOTYT ObITh
IUTaBAIOUIMMHU WM TPUKPETIJICHHBIMU B OJTHON M3 00sacTeil maHenei HHCTPYMEHTOB.

17



lNony4yeHue cnpasku.
Jis oTy4eHust OTBETOB Ha BOIIPOCHI CYIIECTBYET HECKOIBKO CIIOCOOOB:

Jns monmyyennss OnepaTHBHONW CHPAaBKH HAKMUTE KHOIKY I/IJ'II/I B CTPOKE MEHIO
BbiOepuTe CnpaBka mo SolidWorks. OnepartuBHas chpaBka — 3TO YacTb PYKOBOJCTBA
Hnmepaxmusrnoe Pykosoocmeo noavzosamens SolidWorkS, B KOTOpOW NpuBeIeHa MOAPOOHAS
uHpopManus 00 HCIIOIB30BaHUK IPOTrpaMMHOTro odecnieueHust SolidWorks.

Jns nonyuenus crpaBku YUTo 3T0 Takoe? HAXMUTE KHOIKY Ha TaHETu
HHCTpyMeHTOB “CraHaapTHas ~, 3aT€éM Ha)XMUTE HAa 3HAYOK B MAHEJIM MHCTPYMEHTOB WJIM Ha
aneMeHT FeatureManager. CnpaBka “Uto 370 Takoe?” TakXke MPEeAoCTaBiIsIeTCs Uil HEKOTOPBIX
3JIEMEHTOB B Tpaduueckoit 001acTH.

JIyist BEI30BA OTEPATUBHBIX YYEOHBIX TOCOOMIA, 00yUJaIONINX TOMY, KaK CO3/1aBaTh JCTalH,
cOOpKU U YepTexu, BpiOepuTe PYHKIHOHAIbHbIE HHCTPYKUMHU. 3]1€Ch TAKXKE MOKHO HaWTH
CBE/IEHUS! 00 OCHOBHBIX MOHITHSAX, UCIIOIB3YEMBIX B IporpaMMHOM obecriedennu SolidWorks.

Ha6op npumepoB. Habop mpumepoB HCIONB3YeT 3TAJOHHBIE JETAH, KOTOPbIE MOXHO
IPUMEHSTHh KaK OCHOBY IIPH MIPOSKTHPOBAHUH.

CoBer 151 HOBHYKOB. UTOOBI coBeT MOSABISICS mpu KaxaoMm 3amycke SolidWorks
2001Plus, BeiOepuTe mapamerp OTo0pakaTh coBeTHI NPH NMycKe B nuanoroBoM okHe CoBer
JJ151 HOBUYKOB.

Jnis mosrydeHust CTIpaBKy, KOTOpasi JaeT ONMCAHNUE aKTUBHOTO JHAJIOTOBOTO OKHA, a TAaKXKe
ofOecrieunBaeT JOCTYNl KO BCeW OINEpaTUBHOM CIPaBOYHOM CHUCTEME, B IUAIOrOBOM OKHE
HOKMUTE KHONIKY ? min kinasumry F1.

s oToOpaskeHUsl BCILUIBIBAIINX MOACKA30K 711 KHOTOK, OMMCHIBAIOIINX Ha3HAUYCHUE
KHOTIOK Ha TIaHEJM WHCTPYMEHTOB, IOMECTUTE yKa3aTelb MBIIIN Ha KHOIIKY, U ITOYTH Cpa3y e
MOSIBUTCS BCIUIBIBAIONIAS MOACKA3Ka JIJIsl 3TOM KHOIKH.

[Tpu mepemenieHnn yKa3aTellsi MBIIIU 110 KHOIKAaM Ha ITaHEeIH HHCTPYMEHTOB WMJIH BBIOOpE
3JIEMEHTa MEHIO, B CTPOKe COCTOSIHUSI B HWkHed uactu okHa SolidWorks mnpennaraercs
KpaTKoe onucanue QyHKINH.

Co30aHue doKkyMmeHma Hoeol demaru.

Jlns cozaHust HOBOW JieTalld HaXMUTE [ ‘ Co31aTh JOKYMEHT B JUAJIOTOBOM OKHE
HaXMUTE KHOIIKY E Co3aath Ha naHenu WHCTpyMeHTOB “CraHpapTHas” MU BBIOEpHUTE
®aiin, Co3nare. [TosBurcs quanorosoe okao HoBwiii jokyment SolidWorks.

Otkpoiite BKIaAKy YueOHoe mocodome u BbiOepute 3HA4oK Jleraan. Haxmure OK.
[TostBUTCS OKHO HOBOM JIETAJIH.

PucoeaHue npsimoy2osibHUKa.

[lepBbIM >7I€MEHTOM B JeTadd SBJISETCA KOpPOOKAa, BBITAHYTas M3 ACKU3HOTO
npsiMoyrosibHOro npoguis. Haunem ¢ pucoBaHus npsiMOyToJIbHHKA.
¢ UToObI OTKpPBITH ABYXMEPHBIH OSCKU3, HAXMHTE KHOIKY JCKH3 Ha TNaHEIH
UHCTPYMEHTOB “Ocku3 ~ win BbIOepuTe BeraBka, Jckm3. DCKU3 OTKpoeTcs Ha
nepeaHe MIOCKOCTH.

¢ Haxmure KHOIKY E IIpsAiMOYroJIbHUK Ha IIaHEIW MHCTPYMEHTOB —
“UuctpymenTsl 3cku3a ~ win BbelOepute HWMHeTpyMeHTBI, O0BEKTHI 3ICKH3a,
IIpsiMOYTroJILHUK.
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¢ Ilepemecture ykasarenab B UCXOJHYIO TOUKY dcku3a. IIpu nmoMmemennn ykasareis
Ha HMCXOIHYIO TOYKY OH NPUHHMAET cienyromyio ¢Gopmy. Haxmure neByr0 KHONKY
MBIIIM ¥ HAYHUTE IIEPEMELICHHE YyKaszaTelns A CO3JaHus mnpsMoyrojpHuka. Ilpu
NepeMeIeHIH yKa3aTessa 00paTUTe BHUMaHUE Ha TO, YTO PSAIAOM C HUM oToOpaXkaercs
pasMep NpAMOYrojbHUKA. HakMuTe KHONKY MBIIIM I 3aBEPLICHUS ITOCTPOCHHUS
IIPSAMOYTOJIBHUKA.

¢ Haxmure KHONKY BeiOpaTh Ha naHenM HMHCTPYMEHTOB “OCKH3” WIH
BbiOepuTe MHcTpymMenThl, BoiOpaTh. /[Be CTOPOHBI NPSAMOYrOJbHUKA, KaCAOLIHECS
UCXOJIHOM TOYKH, OTOOpa)xaroTcs 4epHbIM IBETOM. [IOCKOJIBKY pHCOBaHHE 3CKH3a
HAUMHAJIOCh B MCXOJHOM TOUKE, BEpIIMHA ASTUX JABYX CTOPOH aBTOMAaTUYECKU
npusesazvieaemcs K uUcxonHoW Touke. (HeszaBucumoe mnepemerieHue BepIIMHBI
HEBO3MO’KHO.) [[Be pyrue cTOpOoHbI (M TpU BEPLIMHBI) TOKA3aHbl CUHUM IIBETOM. JTO
03HayaeT, 4TO UX MOXKHO CBOOOJIHO MepeMellaTh.

¢ Haxmure Ha OAHY W3 CTOPOH CHHErO LIBETa U IEpEeTallluTe €€ WIM MapKep
BEPILUHBI JIJIs1 U3MEHEHHSI pa3MEpOB MPSAMOYTOJIbHUKA.

3. BAPUAHTHI 3AIAHUM.
B pesynbraTe BBINOMHEHHS AaHHOW pabOTHI JOJDKHA OBITH CO3JaHA TpeXMepHas MOJIENb

netanv. VHOWBHOyalbHBIA BapUaHT JI€Tald OMpPEAENseTCS MpenojaaBaTeieM Uisl KaKIO0To

CTYyJICHTA.

MHOPAAOK BBITIOJTHEHU A PABOTDBI n METOIUYECKHUE

PEKOMEHIAIIAMN.

Onucartb AJITOPUTM CO3TaHUA 3-MepHOI7I MOACIIH,

Vkazath 9JICMCHTEI, COCTABJIAIOIINUE MOACIIb, B TOPAAKE UX CO3JaHU.

HCpC‘lI/ICJ'II/ITB HU3MCHCHUS, KOTOPBIC HCO6XOILI/IMO BHCCTH B 3TH 3JICMCHTHI IJIs CO3JaHHA
MOACIIHN.

OTBeTUTE Ha KOHTPOJIbHBIC BOIIPOCHI.
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5. YKA3AHMUA 110 OPOPMJIEHHIO OTYETA.
Kaxnp1ii cTyaeHT opopmisieT 0T4eT, KOTOPBIH JOKEH COAEPIKaTh:
— HHJIUBUAYaJIbHOE 3aJaHUC;
— AnroputM, oTpakarolluii OCIEA0BaTENbHbIE 3TAIbI CO3JaHUS 3-MEPHON MOJIEINH;
— MNEPCUYCHb U XAPAKTCPUCTUKY OH_II/IGOK, AONYIICHHBIX B IMIPOLCCCC MMPOXOKIACHUA 3aJaH;
— OTBCTBI Ha KOHTPOJIbHBIC BOIIPOCHI.

6. KOHTPOJIBHBIE BOITPOCHBI.
1. YTo npOorCXOaUT C MOAETBIO IETANIM IIPU U3MEHEHUH Pa3MepoB B Iporecce padoThl?
2. [IpuBenute npuMep 3JIEMEHTOB, UCTIOIb3YIOIIUXCA MPU MMOCTPOESHUH 3-MEPHOU MoieNn?
3. Kakoli acku3 sBIIsI€TCS epeonpeeIEHHBIM?
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NabopartopHasa pa6oTta Ne5

Coznanne TpEXMEPHBIX MOJICTICH I aTbHEHIIIET0 pacuéra TEII0BOr0 COCTOSHUS
KOHCTPYKIIUU.

HobaeneHue pasmepos.

B SolidWorks ueobs3amenvno BBOIWTH pa3Mephl Ha 3CKH3€ J0 TOr0, Kak OHU OymyT
UCTIOJIB30BaHbl JUIsI CO3JaHMst >JeMeHToB. OJHAKO B JaHHOM NpuUMepe ceiddac M00aBisIOTCA
pa3Mepbl Ui HOJHOTO onpeeneHus dcku3a. [locne nobaBneHns pa3MepoB B 3CKH3 COCTOSIHUE
ACKHU3a MOSBUTCS B CTpOKe cocTosiHus. Bce ackus3bl SolidWorks mMoryT ObITh IpeacTaBiIeHbI B
OJTHOM U3 TpeX cocTosiHui. Kaxoe cocrosiane 0603HavaeTcsi ApyriuM [[BETOM:

¢ B noanocmouio onpedenennom 3CKHU3€ TONOXKEHUS BCEX OOBEKTOB IOJIHOCTHIO
ONMCAaHBl C TIOMOIIBIO pa3MEpOB MM B3aUMOCBS3€H, WIM TeX U JPYrux
OJTHOBPEMEHHO. B TakoM 3cKku3e Bce 00BEKTHI MTOKA3aHbI YePHbLM 1IBETOM.

¢ B neooonpedenennom >cku3e Ui MOJHOTO yKa3aHHS T€OMETPHH TPEOYIOTCS
JONOJHUTENbHBIE pa3Mepbl MM B3aUMOCBSI3M. B 3TOM COCTOSHHM MOYKHO
NepeTacKNBaTh HEHOOINpeNeNIeHHbIe OOBEKTHl JICKM3a JUII HW3MEHEHHS OSCKHU3a.
HenoomnpeneneHubie 00bEKTHI 3CKN3a TTOKA3bIBAIOTCS CUHUM IIBETOM.

¢ B nepeonpeoenennom 3cknsze 0ObEKT CONEPKUT MPOTUBOPEUHBHIE Pa3MeEphl WIIH
B3aWMOCBSI3H, WIN T€ U JpYyrue oJHoBpeMeHHO. [lepeonpeneneHHbie 00BEKTH ICKH3a
NIOKa3bIBAIOTCS KPACHBIM IIBETOM.

1. Boibepute Hncrpymentbl, Ilapamerpnl. Ha Briianke Hacrpoiiku mnosab3oBatens

BbIOepuTe OO1IMe, 3aTeM OTKIIOYUTE NapameTp BBecTu 3Hauenune pasmepa. Haxxmure
OK.

2. Haxmure KHONKY Pa3mep Ha nanenu MHCTPYMEHTOB “B3aumocBs3u ackusza” win
BoiOepute HMHcTpymenTsl, Pa3mepsni, IlapajenbHble. VYka3aTeab HPUHUMAeET

[«\a@.

crenyomyro popmy

Rs,

3. HaxMuTe Ha BEpXHIOIO KPOMKY MPSMOYrOJIbHHWKA, 3aTeM HaXXKMHUTE B TOM MeCTe, TIe
TpeOyeTcs HaHecTH pa3mep. LIBeT BepTUKaNbHON TUHUM CIIpaBa U3MEHUIICS C CHHEro Ha
YepHbI. YKa3zaHUEM pa3Mepa JIUHBl BEPXHEH CTOPOHBI MPSIMOYTOJIbHHKA ObUIO
MIOJTHOCTBIO ONPENEIIEHO TOJI0KEHNE CAMOT0 MPAaBOro CErMEHTa. TemM He MEHee, MOXKHO
MepeTacKMBaTh BEPXHUM CETMEHT BBEpX M BHM3. Ero CHMHMN IBET O3HA4aeT, 4TO OH
HEJIOONPEENIEH.

4. HaxmuTe Ha MpaByl0 CTOPOHY MPSMOYTOJIBHUKA, 3aTEM HAXXMHUTE, YTOObI HAHECTH €€
pasmep. BepXHUIl CErMEHT M OCTaBILUMECS BEPILIMHBI CTAHOBATCA YEpHBIMU. B cTpoke
COCTOSIHHSI B TMPAaBOM HWIKHEM YIJIy OKHA YKa3bIBAa€TCA, YTO JCKU3 MOJHOCTHIO
ONIPECIIEH.

U3meHeHue 3Ha4YeHuli pa3mepos.

Jl1st “”3BMEHEeHMs pa3sMeEPOB UCIIOIb3YETCsI HHCTPYMEHT Pa3mepsl.
¢ J[BaXnpl HaXMUTE Ha OOUH W3 pa3MepoB. [losBUTCS auamoroBoe OKHO
HN3menuTts. Texymunii pa3mep BBIJEIEH.
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¢ Beenute 120mMM, 3areM HaKMUTE j Pasmep Ha 3cku3e H3MEHHTCS B
COOTBETCTBUU C HOBBIM pa3MepoM. 3HaUeHHE pa3Mepa Tenepb cocTasiser 120 M.

¢ Haxmure KHOMNKY N3mennts B pa3Mep JKpaHa Ha TaHEIH
HHCTpYMEHTOB “Bun ” unm Haxxmurte kiauiny f, wiu Beioepure Bua, U3MeHUTBD,
HN3menuts B pa3dmep 3KpaHa, 4ToObl OTOOPa3UTh BECh MPSAMOYTOJBHUK B TOJIHBIN
pasMep U pa3MeCTUTh €ro 1Mo HEeHTPY B rpaduyecKor 00J1acTy.

¢ J[BaXx1pl HAXKMUTE Ha JAPYroil pazMep U BBeauTe 3HadeHue 120mm.

¢ Haxmure KHONIKY -. N3mennTs B pazMep 3KpaHa euie pas Uil pa3MeILeHHs]

3CKH3a LICHTPY.

Bbimsixka ocHogaHuUsl.

[TepBbIif 27€MEHT B JIHO00H AETaNM HA3bIBACTCA OCHOBAHUEM. DTOT IEMEHT CO3/aeTCs
IyTEM BBITSDKKM HApUCOBAHHOTO MIPSIMOYTOJIbHUKA.

1. Haxmute KHONKY

BoiTAaHyTas 000bIIIKa /0CHOBAHUE HA [TAHEIU HHCTPYMEHTOB

“Onementsl ” win BeioepuTe BeraBka, OcHoBanue, BoiTanyrs. [losiBuTcs auanorosoe
okHO OcHoBanme-BoITsHyTh PropertyManager (MeHemkepa CBOWCTB) Ha JIeBOii
MaHEJH, a BUJ 3CKK3a OyJIeT MoKa3aH B U30METPHUHU.
2. B oxne rpynnsl HanpasJjienue 1 BBIOJIHNUTE CIEAYIOIINE ONEPAIUH:
¢ Ycra"oBure Ui mnapamerpa I'panuynoe yciaoBue 3HaueHue Ha 3amanHoe

paccTosiHue.

.
¢ VYcranosure I'nyOumy , paBHy0o 30MM. YTOOBl yBENIWYUTH 3HAYECHHE
UCIOJIB3YHTE CTPEJIKM WJINM BBEIUTE 3HadueHHe. IIpu Hcrosnb30BaHMM CTPENIOK B
rpaduyeckoil 061acTi NOSABISAETCS NPEABAPUTEIbHBIA BUJI OJYYEHHOTO PE3YJIbTaTa.
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3.

4.

5.

3JCKK3

MNpegeapuTenbHoe
n30bpaxKeHune BbITSKK

_a .

e

()
Haxmure OK gnst co3manus BbITSOKKA. HoBblii smemeHT (OcHOBaHuUe-
BeITsIHYTH NIOSIBUTCS B IepeBe KOHCTpyupoBaHusa FeatureManager.
Ecnu tpebyercst mamMeHuTh Macmrad, 4ToObl 0TOOPA3UTh MOJENb IEIUKOM, HAXXMHUTE Z
1t yMmenblnenust win Shift+Z mist yBenuuenus.
Haxxmute Ha 3Hak mitoca psanom c 3amuchbio Base-Extrude (OcnoBanue-BbITAHYTH) B
nepeBe  KoHcTpywpoBanust — FeatureManager. Sketchl (Qckm3 1), korTopblit
WCITOJIH30BAJICS JJIS BBITSKKH DJIEMEHTA, TENEeph OTOOPAKEH IMOJ] TaHHBIM JIEMEHTOM.

% Fart1

Haxmute 17 MpurtenaHun
3nech :

-8E) OceeleHMe
Lt Cnepeaw

o CEEpHY
.. Cnpaea
I_, HMowooHaa Touka

a OcHosanme-Bemandre

CoxpaHeHue demanu.
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1. HaxwmuTte kHOonKy COXpaHUTH Ha MMaHEeNIU HHCTPYMEHTOB “CTaHgapTHas ~ WK BeIOEpUTE
®Daiin, Coxpanuts. [losBurcs quanoroBoe okHO COXpPaHHUTH KAaK.

2. Beemute Tutorl um nHaxxmurte kHomky Coxpanutb. Pacmmpenue .sldprt goGasutcs k
uMeHH ¢aiina, u dain Oyner coxpaHeH B TeKyIleM karajore. UToObl coOXpaHUTh ¢aiii B
JPYroM Kartajore, UCHOIb3yiHTe KHOMKY 0030pa Windows aiisl yka3aHusl KaTauora, 3aTeM
coxpaHuTe (ai.

B umenax ¢aiiioB He yUUTHIBAE€TCS COCTOSTHUE PETUCTpA.

6. KOHTPOJIBHBIE BOITPOCHI.
1. YTo mpoucXoauT C MOAEIBIO JeTalld IPU U3MEHEHUHU Pa3MepoB B Mpoliecce padboThl?
2. IlpuBenute npuMep 3JIEMEHTOB, UCIIOJIB3YIOIIUXCS PU TOCTPOCHUU 3-MEPHOU MOJEIH?
3. Kakoii 3cku3 sBJISIETCS MTepeonpeaeaEHHbIM?
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NabopaTtopHasa paboTta Ne6

Coznanue TpEXMEpPHBIX MOJeNIel Al AalbHEHIIero pacuéra TepMOHANPSIKEHHOTO COCTOSHUS

KOHCTPYKLIUH.

1. HEJIb PABOTBI.
Llenbto 1aHHOM pabOTHI SABISETCA:

— O03HAKOMJICHHE C MIPHHIIUIIAMU TIOCTPOCHHs cOopounoro yeprexka B SolidWorks;
— 3aKperuieHHe HaBbIKOB B paboThl B cucteme SolidWorks;

C60p1<a — OTO Y3€lII, COCTOHIHI/Iﬁ U3 ABYX HIIH boiee ,Z[eTaJIeﬁ, Ha3bIBACMbIX TaKXKC

KOMIIOHEHTaMH, B 0JTHOM jokymeHTe SolidWorks. Pacrionoxenue u opreHTaIusi KOMIOHEHTOB
3a7aeTcsa C MOMOIIBIO conpspkeHni. ConpspkeHHs 00pa3yloT B3aUMOCBSI3H MEXKIY T'PaHSIMU U
KPOMKaMHU KOMITOHEHTOB.

Co30aHue ocHogaHus

HJ’IH TOr0 YTOOBI Cco3aTb OCHOBAHHUC [JIA HOBOH JAC€TaId, MOXKHO BOCIIOJIB30BaTbhCA

METO/IaMH, UCTIOJIB30BABIIMMHUCS B MIPEABIAYIIEH padoTe.

1.
2.

OTkpoiiTe HOBYIO J€TAllb.

Haxwmure kHONKy JcKu3 U HApUCYUTE IPSAMOYTOJIBHUK, HA4YMHAs C HCXOJHOM
TOYKH.

Haxxmure kHonky Pasmep U yKa)KUTE pa3Mep NpsAMOYyrojibHUKa, paBHbIi 120 x 120
MM.

Haxmure kHonky BeITaHyTras  00ObllIKa/OoCHOBaHHMe U BBITSHUTE

IPSIMOYTOJILHUK, YCTaHOBUB B napamerpe I'pannunoe ycioBue 3nauenne Ha 3agannoe
)
paccrosinue, Ha Lay6uny 90 mm 01

Haxxmute xHonky CKpyriieHue JUISL CKPYTJIGHUSI YETBhIPEX MOKa3aHHBIX KPOMOK C
paanycom 10 mMm.

Haxxmute kHonky O6os10uka . B xauecTBe rpaHu Juis yajaeHus BHIOCPUTE Ul €8I0
rpaHb MOJIETU U ycTaHOBUTE ToammHy 4 MM.

Coxpanute aerans kak Tutor2. (K wumenu caiina Oymer no0aBieHO pacIIMpeHUE
sldprt.)

Cos0daHue ebicmyna Ha demanu

B orom pasgene ans  co3maHus TEOMETPHM 3CKHM3a MCIOJB3YHOTCS HHCTPYMEHTBI

IIpeodpasoBanne 00bekTOB 1 CMemeHue 00beKTOB. 3aTEM C MOMOIIBIO BBIPE3a CO3AAETCS
BBICTYI JIJISl IPUCOEIMHEHUS AEeTalH.

1. HaxmuTe KHONKY YBeJHYHUTH 3IJIEMEHT BHIA wi BeiOepute Bua, U3mMeHHTSH,
YBeanyuTh 3JeMEeHT BHJIA, a 3aTeM C IMOMOIIbI0 MBI BBIOEPUTE Yroll JeTaliu, Kak
nmokazaHo. HakmuTe KHONKY YBEJHWYMTH JJIEMEHT BHMAA €IIe pa3, YTOObl BBIKIIOUWTH
WHCTPYMEHT.
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2. BpiGeputre TOHKYIO CTEHKY Ha JUIEBOM TpaHM JETalIM U HAXMUTE KHOMKY JCKHU3 s
OTKpBITHS 3cku3a. KpOMKHM IpaHu AeTaan BbICBEYMBAIOTCS.

3. Haxwmure xHonky IIpeodpazoBanne o00beKTOB Ha TIaHEJIM WHCTPYMEHTOB —
“UncTpymeHTbl 3cKu3a” wunu BblOepute HWMHcTpymMeHThl, MHCTPYyMEHTBI JCKH3a,
IIpeoGpa3zoBanue o00bexkTOB. HapyHble KpPOMKH BBIOPAaHHOW TIpaHM HPOCLUPYIOTCS
(komMpPYIOTCs) Ha IMJIOCKOCTh CKU3a B BUIC JIMHMIA H AYT.

4. Haxmure CHOBA Ha JIMLIEBYIO I'PaHb.

5. Haxwmure xHonky CMenieHue 00beKTOB Ha MaHEIU UHCTPYMEHTOB — “MHCTpyMEHTHI
ackuza’” unu BeiOepute MHeTpymenTsl, MHCTpYyMeHTHI 3cKku3a, CMenleHne 00beKTOB.

7

6. VYcranoBure Paccrosinue cmemleHusi, paBHoe 2 MM. llpenBapUTENbHBI TPOCMOTP
[IOKa3bIBACT CMEILEHUE, BBIIBUHYTOE HAPYXKY.

.-"/

7. Bwibepure napamerp PeBepc, 4T0ObI H3MEHUTH HANIPABICHUE CMEIICHHUS.
8. Haxwmute OK .
B scku3 nobasnsercs psii IMHUM, CMEIIEHHBIX OT HApY>KHON KPOMKH BBIOPAaHHOM TpaH Ha
2 MM. DTO COOTHOUIEHNE COXPAHSIETCs, €CIH U3MEHSIOTCS HCXOHBIE KPOMKH.
9. Haxwute kHONIKY BBITSIHYTHIN BbIpe3 win Beioepute BeraBka, Boipe3, BoITAHYTS.
10. B okne rpynnsl Hanpaienue 1 ycranosute I'iyouny, paBayo 30 MM, u Haxmure OK.
Martepuan Mexay AByMs JTUHUSIMH BbIpe3aeTcsi, 00pa3ys BbICTYII.
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N3meHeHue usema demasnu

I_[BGT 1 BHCITHUN BUJ ACTAJIN UIN €€ 3JICMCHTOB MOKHO U3MCHATH.

1.
2.
3.

4.
S.

Haxxmute 3Ha4ok Tutor2 B BepxHelt yacTu nepeBa KoHcTpyupoBanus FeatureManager.

Haxxmute kHONKY 3aKkpacurthb '.
Haxxmute xnomky PepgaktupoBaTh IIBET Ha IMaHeNd HHCTpyMeHTOB “CranaaptHas’”.

[TosiBuTCca nuanoroBoe okHO PegakTupoBarh uBer .. .
Bribepure B manutpe HyxHBbIH 11BeT 1 Haxkmute OK.
CoxpaHuTe aeTalb.

Co30aHue cb6opku
Teneps MOKHO cO37aTh COOPKY, UCIIOJIb3YsI JIBE JIETAJIH.

1.

2.

w

Eciu ¢aiin Tutorl.sldprt eme He OTKpHIT, HaXMUTE KHONKY OTKPBITH Ha MaHEIH
UHCTPpYMEHTOB “CTaHAapTHAas” U OTKPONTE €ro.

Haxmure kHomky Co3gare Ha naHenu UHCTpyMeHTOB “CrangaptHas”. llosButcs
nuanorooe okHo HoBblii 1okymenT SolidWorks.

Bri6epuTe Brianky YueOHoe mocoOue, HaKMUTE Ha 3HaUOK cOopku u Haxkmute OK.
Bri6epute OxkHo, OTO0Opa3uTh OKHA CBePXYy BHM3, YTOOBI BHIBECTH Ha IKpaH BCE TPU OKHA.
3akpoiiTe IUIIHNE OKHA.

[leperammre 3Hadok Tutorl ¢ BepmumHBI AepeBa KOHCTpyupoBanus FeatureManager
Tutorl.sldprt 8 nepeBo koncTpyrpoBanusi FeatureManager B okue coopku (Asseml). Ilpu
00aBICHUH JIeTaId B COOpPKY MOAOOHBIM 00pa3oM B JIeTall aBTOMAaTHYECKH (popMHpyeTcs
ucxonHas Touka coopku. Korga neranbs popMupyeT UCXOJHYIO TOUKY COOPKH:

® WCXOJHAs TOYKA JETAJIM COBMAIACT C UCXOAHOM TOYKOM COOPKH;

® [IJIOCKOCTH JAETaIU U COOpKa BHIPOBHEHBI [0 OTHOLIEHUIO APYT K APYTY.

[leperamure 3Hadok Tutor2 u3 Tutor2.sldprt B rpaduueckyro obGnacTe OkHa COOpPKH,
IIOMECTHUB €ro psiioM ¢ netansto Tutorl.
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7. Coxpanure coopky kak Tutor. (K mmenu odaiina Oymer no6asieno pacimupenue .sldasm.)
[Tpu nosiBeHNH COOOLICHNS O COXPaHEHHH COOTBETCTBYIOIIUX JOKYMEHTOB HaKMuTE Jla.

8. IlorsHuTe 3a yronm okHa co cOOpKOW, YTOOBI YBENWYHUTHh €ro, WIM HAXXMUTE HAa 3HAYOK
Pa3BepHyTH B IpaBOM BEpXHEM YIJIy, YTOOBI pa3BepHYTh OKHO BO Bech dKpaH. [lanmee HeT
HEO0OXOMMOCTH COXPaHATh Ha BuAy okHa Tutorl.sldprt u Tutor2.sldprt.

9. Haxwure kHOnIKY U3MeHUTB B pa3Mep dKpaHa.

Conpsi>keHue KOMIMMOHEHMOoe

B stom pasgene ompenensiorcs B3aUMOCBSI3U CONPSKEHHS KOMIIOHEHTOB B COOpKE,
Oyaroapst KOTOPbIM OHU POBHO U TOYHO MOATOHSIFOTCS IPYT K APYTY.

1. Haxwmute kHonky M3omeTpus Ha TaHeJIM UHCTPYMEHTOB “CTaHapTHbIC BHABI”.

2. Haxwmute xHomky ComnpsikeHue Ha TMaHeNu UHCTPpYMEHTOB “COopka” uim BbiOepUTe
Bceraska, Conpsixenue.

3. Haxmure Ha BepxHIOO KpoMmKy Tutorl, 3aTeM Ha)kKMUTE Ha BEPXHIOI HapY)KHYIO KPOMKY
BoicTyna Tutor2. KpoMku nosiistorcs B cnucke O0beKThI 1S CONPSIKEHUsI @

4. B okne rpynnsl HacTpoiikm conpsikeHUs BBIIOTHUTE CIAEAYIOIINE ONEpaIUN:

e B kauectBe THNa conpspkeHus Boioepute CoBnaienmne E

e Bribepure MakcumaabHo 0.1M3K0 17151 TapaMeTpa BoIpOBHATH coNpsizkeHUs!.
5. Haxxmute IlpenBapuresbHbIA MPOCMOTP UIS IPOCMOTpa COIPsKEHUs. BriOpaHHbIE KPOMKHI
JIBYX KOMITOHEHTOB COBITJIAfOT.
6. Haxwmure OK ..

[Tonoxenune komnoHeHTa Tutor2 B cOOpKE MOJHOCTBIO €IIE€ HE ONPEAETICHO, Kak
nokasbiBaeT npedukc (-) B gepeBe koHcTpyupoBanus FeatureManager. Tutor2 Bce eme nmeer
HEKOTOPYIO CTENIeHb CBOOOJIBI MEPEMEIICHHUS 110 HANPaBJICHUSM, KOTOPBIE TIOKa HE ITOYIMHEHBI
B3aMMOCBS35IM COTIPSKEHUSI.

1. Haxwmure kHomnky IlepemecTHTH KOMIIOHEHT .
2. Bribepure xomnoneHT Tutor2, HAXKMUTE U yACP)KUBANUTE JIEBYIO KHOIIKY MBIIIH.
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3. TlompoOyiiTe mepeMecTUTb KOMIIOHEHT B pa3Hble CTOPOHBI, YTOOBI ONPEACIHUTH
UMEIOIMECs CTEIIEHN CBOOO/IbI, @ 3aT€M OTIIYCTHTE JIEBYIO KHOIIKY MBIILIH.

4. Haxwvure xHOnKy IlepeMecTHMTh KOMIOHEHT €Ile pa3, 4TOOBl BBINTH M3 pEXHUMA
IIEPEMELICHMS.

HobaeneHue conpsikeHul

1. BoiOepute KpaifHIOI TpaByl T'paHb KOMIIOHEHTa, 3areM Haxmute kiasuiry Ctrl u
BbIOEPUTE COOTBETCTBYIOUIYIO I'PaHb B APYTrOM KOMIIOHEHTE.

_ BriOepute 311 rpanu

Haxwmure kHonky Conpsizkenue.
Brioepute CoBnagenue 1 MakcMMAaJIbHO 0JIM3KO.

Haxxmure IIpeaBapureJbHbIH NPOCMOTP IS IPOCMOTPA CONPSIKEHUS.
Haxmute OK .

[ToBTopute marm ¢ 1 mo 5, BbIOMpas BepxHHE TpaHM OOOMX KOMIIOHEHTOB, MJIs
nob6asiieHus Jipyroro conpsbkenus CoBnaaeHue.

oM wN

Bri6epute 311 rpann
7. CoxpaHure cOOpKYy.

3. BAPUAHTHI 3AJIAHUM.

B PE3YIbTATC BLIITIOJIHCHUA JTaHHOM pa6OTBI JOJDKHa OBITH Co3laHa TPEXMCpHasA MOJCIIb

netanv. VHOWBHOyalbHBIA BapUaHT JI€Tald OMpPEAENseTCS MpenojaaBaTeieM Uisl KaKJIO0To
CTYyJICHTA.

4. TIOPSIIOK BBIMOJHEHNUSA PABOTBI W  METOJIWYECKHWE
PEKOMEHJALIAN.

— Omnucatp aJIrOPUTM CO3/IaHUS 3-MepHOM COOPKHU;
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— VYKazaTh 3JI€eMEHThI, COCTABISIONINE COOPKY, B MOPSAIKE UX CO3JaHMUS.
— Ilepeuncauts onepannu, KOTOpble HEOOXOUMO OCYIIECTBUTD IS CO3JJaHUSI COOPKH.
— OTBeTUTh Ha KOHTPOJIBHBIE BOIIPOCHI.
5. YKA3AHUA 11O O©POPMJIEHUIO OTYETA.
Kaxapiii cTyIeHT 0OpMIISET OTYET, KOTOPBIN JOKEH COJIEPKATh:
— HUHAMBUYaJbHOE 33J]aHUE;
— AnroputMm, OTpakarollui Mocae0BaTeIbHbIC ATAIbI CO3JaHUs 3-MEepPHOU COOPKHU;
— TMepeyYeHb U XapaKTEePUCTUKY OLIMOOK, JOIMYIIEHHBIX B MIPOLECCE MPOXOXKIACHUS 3aJaHuUs;
— OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.
6. KOHTPOJIBHBIE BOITPOCHI.
1. YUro mpoucxoauT ¢ TpeXMEpHOW COOpPKOM NpU U3MEHEHUH pPa3MEpPOB BXOJISIIUX B HeE
neTanei B mporecce paboTsi?
2. Kakue BUbI CONMPSHKEHUS MOTYT OBITh BHIOPAHBI IIPU CO3/IaHUU COOPKH?
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NabopartopHasa pa6oTta Ne7

Co3znanue TpEXMEPHBIX MOJIETIEH I JalbHEHIIero pacuéra JMHAMUYECKOT0 COCTOSIHUS
KOHCTPYKLUU.

1. HEJIb PABOTBI.

[{enbro m1aHHOM paOOTHI SBIISETCS:
— O03HAKOMJICHHE C MMPHHIIMIIAMK TTOCTpocHHs yepTeka B SolidWorks;
— 3aKperuieHHe HaBbIKOB B paboThl B cucteme SolidWorks;

Tompko ¢ TOSBIEHHEM COBPEMEHHBIX CPEACTB TPEXMEPHOTO MapaMeTpU4ecKOro
moaenupoBanus kinacca SolidWorks BO3HUKIM HEOOXOAMMBIE MPEINOCHUIKH Ui MOCTPOCHHS
€IMHON WMHTETPUPOBAHHOW CHCTEMBI, B KOTOPOH MOIIM OBl IOJHOLEHHO paboTaTh Kak
KOHCTPYKTOp, TaK U JU3aifHep. DTOT BCEMHUPHO U3BECTHBIA OpIH/ HECET B ceOe MOJIHOIICHHBIC
BO3MOXKHOCTH THOPUIHOTO ITapaMETPHUECKOTO MOJICIIMPOBAHUS, KOTOPhIE B COYETAHHH C
yIOOHBIM IOJIb30BATEILCKUM UHTEPPEHUCOM JENaloT paboTy B CHCTEME HMPOCTHIM M MPHITHBIM
zansatueM. B SolidWorks oannHakoBo ynmauHo peann3oBaHbl MHCTPYMEHTHI M KOHCTPYKTOpa U
I[H3aﬁHepa. O0BeMHBIE MMOCTPOCHUA MOXHO BBIINIOJIHATE CaMbIMU Pa3HbIMU CHOCO6aMI/I, coycrasa
TBEPAOTEIBHOE U MOBEPXHOCTHOE MOJCIHPOBAHME, YKa3blBas TOYHBIC Pa3MEphbl WM H3MEHSSA
dbopmy 00bekTOB "Ha r1a3".

Om ¢hopMbI K KOHCMPYKUUU.

PaccmoTpum knaccuueckuii ciyyail: Ju3ailH-3CKU3 HapHCOBaH Ha Oymare U OTCKaHHUPOBAH
(momydeHo pacTpoBOE U300paKEHUE).

SolidWorks mo3BossieT ucrosib30BaTh pacTpoBbie H300paxkeHusl B kKauecTBe GoHa
rpaduyeckoro okHa, 1100 B IBYMEPHBIX ICKH3aX, IIPOU3BOIIBHO COPUCHTUPOBAHHBIX B
npoctpanctse. [logaepxuBatorcs hopmater *.bmp, *.gif, *.jpg, *.tif, *.wmf. Kaptunky moxHo
CcBOOOJHO IepeMelIaTh B MIOCKOCTU ICKU3a, YKa3bIBasi CMELIEHHE 1Mo ocsiM X U Y,
MOBOPAYMBATh OTHOCUTENBHO Hauanaa KOOpAWHAT, MaCIITA0MPOBATh PABHOMEPHO WIIH C
UCKXEHUEM MPOTIOPIIHIA, OTPAKaTh OTHOCUTEIHFHO TOPU30HTAIH HITH BEPTUKAIH.

OTCcKaHUPOBAaHHbIE M300pPKEHUS HYXHO TMOCIEOBATEIbHO IOMECTUTh B OICKHU3HI,
pacroJIO)KEHHBIE COOTBETCTBEHHO BO ()POHTAIbHON, TOPU3OHTAIBHOM U BEPTUKAIBHOU
IUIOCKOCTSIX, TOCJIE€ 4Yero MJOJDKHBIM 00pa3oM CIO3MIIMOHUPOBATH OTHOCUTENHHO 0a30BOM
CHCTEMBI KOOpJIMHAT M OTMAacIITabMpOBaTh JPYr OTHOCHUTENBHO Jpyra. Temepb MOXKHO
OPUCTYNHUTh K ToOcTpoeHuto 3D-monenu, A 4ero mpeABapuTeIbHO MOTPeOyeTcs co3laTh
HECKOJIBKO BCITOMOTATENIbHBIX 3CKU30B, NMPUYEM B TIPOIECCE MOCTPOCHUS OTACIBHBIX JIMHUN
ClIelyeT PUCOBaTh UX, B COOTBETCTBUU C PACTPOBBIM M300paxeHueM. [locie 3Toro 10cTaToqHO
MPUMEHHUTh OJHY M3 KHHEMAaTHYCCKUX OIeparuii (HampuMmep, TeIO0 MO CEUCHHSIM WIH CeUeHHUE
BJIOJIb 00pa3ymollell ¢ HECKOJbKUMHU HANpPAaBISIONIMMU KPUBBIMHU), U 3arOTOBKa JIJIsl BHEIIHEH
dbopMBbI OyTyIIIEro U3/IeHs TOTOBA.

JopaboTaB TOJY4EHHYIO 3aroTOBKY C TIOMOIIBIO JIOMOJHUTENbHBIX 3D-omeparmmit
(medhopMupoBaHme, CKpyTJIeHHE, CTIIaXUBAHUE U T.M.) U PacUICHUB €€ Ha OTJCNIbHBIC JeTalu,
MO>KHO TIPHUCTYIIATh K KOHCTPYKTHBHOW MPOPAOOTKE OTACIBHBIX JeTalIel U y3JI0B U cOOMpaTh U3
HUX cOOpKy. B wuTore Oymer mosiyueHO KOHEYHOE U3JENIUE, ACCOLMATHBHO CBSI3aHHOE C
nu3aiHepckoil 3D-3arotoBkoM, KOTOpas, B CBOK OYEpENb, CO3JABAJIACh O HAPUCOBAHHBIM
BpyuHyt 3ckm3aMm (puc. 11.3 B, r). Jlns MOTHOTHI KapTUHBI MOKHO MPHCBOUTH KaXIOW H3
JeTaneil cBoi Marepuan (TEKCTypy), BbIOpaB ero m3 BcTpoeHHOH B SolidWorks GuGmmorexku
MaTepuaioB, JHUOO BOCIHOIB30BAaThCS MPOPECCHOHANBHBIM cpeAcTBOM 3D-pennmepunra —
PhotoWorks u mnomyunts QoropeanuctuyHoe uzobpaxenue wuznenus (puc.11.4). Takum
o0pa3om, u3lenre MOJHOCThIO CIPOCKTHPOBAHO MPHU TECHOM B3aMMOACHCTBUM U3aliHEpa WU
KOHCTPYKTOpA.
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Om KoHcmpykyuu K ¢ghopme.

[Tpr mpoEeKTUPOBAHUM OOJBIINHCTBA TOTPEOUTETHCKUX TOBAPOB HAPSAY C YHUKAIBLHBIMH
JEeTalsIMU UCIIOJIb3YIOTCS TMOKYIIHBIE U3/IETUS WIM CTaHJapTU30BAHHBIE Y3IIbl, XapaKTePUCTUKU
KOTOPBIX (B TOM yuclie W rabapuTHbIC pa3Mepbl) YETKO PErJIAMEHTUPOBAHBI M JIOJDKHBI OBITH
00s3aTeNbHO yUYTEHBI IpHU pa3paboTKe KOpHycHbIX aeraneil. Kpome Toro, B OOJIBIIMHCTBE
cilydaeB BHEUIHHE (OPMBI M3/ETHS JODKHBI COOTBETCTBOBATH JICKTPOMEXAaHMUECKONW HAYMHKE.
B cBsa3u ¢ 3THM, mpexnae yeM NpUCTYNaTh K CO3JaHUIO JIMLEBBIX IMOBEPXHOCTEW H3/emus,
nu3aiiHepy HEoOXoauMo y4ecThb (OpMy M pa3Mepbl BHYTPEHHHX JETaJled M MEXaHU3MOB H
FapMOHUYHO OIKCaTh BOKPYI HUX BHEIIHIOO (GopMy. 37ech YXKe MNpUIETCs OTOUTH OT
OymakHOW miM 0e30yMa)XHOH, HO IBYMEPHOM TEXHOJOIMHM W HadaTh PabOTy B KOHTEKCTE
TpexmepHorr cOopku  SolidWorks, ocHOBy KoTOpoil OyayT COCTaBIATh JETAIH H
CTaHJapTH30BaHHBIC Y31kl (puc. 11.5 a, 0).

[TomydnB OT KOHCTPYKTOpa MOJeib "BHYTPEHHOCTEH" wu3aenus W TpeOOBaHUS 10
o0ecreyeHnI0 HeoOXOAUMBIX 3a30pOB, JM3AHEP MOXKET MPUCTYIHUTh K MPOPHUCOBKE HAPYKHBIX
00BOZIOB B KOHTEKCTe cOOpkH. s 3TOro ausaiiHepy motpeOyeTcsi co3AaTh HOBYIO JETalb U B
HEl HapHuCcoBaTh TPEXMEPHYIO 3aroTOBKY. 3aroTOBKa MOXET COCTOSITh W3 TBEPIBIX Te,
MOBEPXHOCTEH TpPEeXMEpPHBIX KpuBbIX U T.n1. Camoe TIyaBHOE, 4TO Bce (opMOOoOpasyrolue
O0BEKTHl aCCOLMATHBHO CBS3aHBI B E€AMHYIO MOJEIb, U WMH MOXXHO YIIPABIIATh, W3MEHSS
napaMmeTpsl (pa3Mepsl) OTIEIbHBIX T€OMETPUYECKUX TPUMUTHBOB.

3. BAPHAHTHI 3AJAHUM.
B pesynbpraTe BBINOIHEHHS JaHHOW pabOThI JOJDKHA OBITH CO3JaHa TPEXMEpHAas MOJIENb
acTaiu. I/IH,Z[I/IBI/II[yaJ'ILHHﬁ BapuaHT ACTAJIN OIPCACIIACTCA IIPCIIOJaBaTCIICM.

4. MMOPAJOK BBIINIOJIHEHUSA PABOTBI n METOAUYECKHUE
PEKOMEH/JALINU.
— Co3aarp aNropuT™ CO3/aHUs JeTalu,
— VYKazaTh 3JI€MEHThI, COCTABISIONINE COOPKY, B MOPAIKE UX CO3JaHMUS.
— Ilepeuncauts onepannu, KOTOpble HEOOXOUMO OCYIIECTBUTD ISl CO3JJaHUsI COOPKH.
— OTBeTUTH HA KOHTPOJBHBIE BOIIPOCHI.

5. YKA3AHMUA 10 OPOPMJIEHHIO OTYETA.
Kaxaplii cTyeHT 0OopMIISIET OTUET, KOTOPBIN JOIKEH COJEPKaTh:
— WHAMBUIYAJIbHOE 3aJaHUE;
— QJITOPUTM, OTPAKAIOILMN ITOCIEA0BATEIbHBIE JTAIbI CO3JaHUs 1€TalH,
— MepevyeHb U XapaKTepUCTUKY OLIMOO0K, TOMYIIEHHBIX B ITPOIecce MPOXO0KICHHS 3a/1aHMs;
— OTBETHI HA KOHTPOJILHBIE BOIIPOCHI.

6. KOHTPOJIBHBIE BOITPOCHBI.

1. Uto moHMMaeTcs o] TEPMUHOM MapaMeTPUIECKOe MOICITHPOBAaHNE?
2. Kakue 0coO€HHOCTH MPOEKTUPOBAHUS C TIOMOIIbIO TOBEPXHOCTHOT'O MOAETHPOBAHNUS?
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IlepeyeHb OCHOBHOI M /JONOJHHUTEJBbHOH Y4eOHOH JHWTeparypbl, HEOOXOAUMOM s
OCBOEHMSI TUCUUIJIMHBI (MOYJIs1)

OcHoBHas1 JiuTEepaTypa
1.Comnoryo A.B. SolidWorks 2007 Texunounorust TpéxmepHoro moaenupoanus. — CI10.: BXB —
ITerepOypr, 2007. — 352 c.: ui.
2.bo6poBckmit C. U. Texnomoruu C++Builder. Pa3paborka mnpumokeHuit s Ou3Heca.
Yueonsiii kypc. — CII6: ITutep, 2007.- 560 c.

JlomoJIHUTeIbHAS JIUTEPATypa

1. KomnbroTepHble 4YepTEKHO-TpaUUECKUe CHCTEMBl MJsl pa3pabOTKU KOHCTPYKTOPCKOW U
TEXHOJIOTUYECKOM  JOKYMEHTalliM B MAalIMHOCTPOGHWH  :  YueO.mocobOue  uis
Hav.mpod.obpazoBaHus / A.B.brikoB,B.H.I"aBpuios,JI.M.PenkkoBa u ap.;Ilox
pen.JI.A.Yemnuackoro .— M. : Akagemus, 2002 .— 224c. : un. — (IIpodobpazoBanue) .—
bubmuorp.B konue kH. — ISBN 5-7695-0903-1 /B nep./ : 267.00.

2.KpbuioB, O.B. MeTo/i KOHEYHBIX AJIEMEHTOB M €ro NMPUMEHEHUE B WH)KEHEPHBIX pacueTax :
VYue6.mocobue st By3oB / O.B.KpsuioB .— M. : Pagno u cBszp, 2002 .— 104c. : nin. —
bubnuorp.B konue kH. — ISBN 5-256-01627-X : 60.00.
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