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HepHomanoea Kupa JIbeoeHa,

KaHOudam nedacoauyecKkux Hayk, ooueHm Kaghedpbl UHXeHepHou 2papuku PrbOY
BlO «Huxeaopodckuti 2ocydapcmeeHHbIlU mexHuU4Yeckul yHusepcumem um. P. E. Anek-
ceesar, . HuxHut Hoszopod

chernotalov@mail.ru

Kupunnoebix TambsiHa BacunbegHa,

cmapuwul npernodasamerib kKagheOpb! UHXeHepHoU epaghuxku @IEOY BINO «Huxeaopoo-
CKUulU 2ocydapcmeeHHbIU mexHu4dyeckul yHusepcumem um. P. E. Anekceesay,
2. HuxHuti Hoszopod

lNoHyapeHko EneHa Ee2eHbegHa,

cmapuwul npernodasamerib Kagheopkl uHxeHepHou epauxku ®IEOY BlNO «Huxezopoo-
CKul 2ocydapcmeeHHbIU mexHu4deckul yHusepcumem um. P. E. Anekceeegay, . HuxHuu
Hoezopoo

HanpaBneHus coBeplueHCTBOBaHUA rpadoM4eckon NOAroToBKU
B TEXHUYECKOM yHUBepcuTeTe

AHHOmMauyus. B cmambe rnipedcmasrieH orbim peop2aHu3dayuu Kypca epagudeckux ouc-
UUMIUH Ha OCHOBE UCrosb308aHusi Memodos 3D-modenuposaHusi. PaccmMompeHbl nood-
X00bI K KOHCMPYUPOBAHUIO 8 paMKax cucmeM asmomMamu3upo8aHHOZ20 MPOEeKMUPO8aHUS.
Knroyeeble cnoea: mpaduyuoHHbIU U UHHOBAUUOHHbILU noOxXo0 K KOHCMPYUpO8aHUr,
rnpocmpaHcmeeHHoe MbiwrneHue, 3D-modenuposaHue.

Pa3den: (01) nedazoauka; ucmopusi neda2o2uku u obpasogaHusi; meopusi U Memooduka
obyyeHus u eocriumarus (o ripedmemHbiM obriacmsm).

«HauvepTtartenbHas reomeTpusay», «MHXeHepHasa n KoMmnbtoTepHas rpaduka», «leo-
MeTpUYeCcKoe MoaenmpoBaHne» — 3TO OCHOBOMoOMarawLwme ANCUNNInHLI, 6e3 3HaHUS KO-
TOPbIX HEBO3MOXHO HWU CO3JaHue, HU MOHUMaHWe YyepTexen aetanen mawuH. MsydeHuve
rpadpuyeckux OUCUMNIIMH JaeT BO3MOXHOCTb M3obpaxaTb 00bekTbl, pa3BmBaTb NpPo-
CTPAHCTBEHHOE 1 FIOTMYECKOE MbILLIIEHNE.

OKCNepuMeHTbl N0 MogepHM3aunn rpadouyeckux QUCUUnIMH NpoBOAUMNCL HEOA-
HoKpaTHO. MeToanka npenogaBaHUs HadepTaTeNbHOW reoMeTpuUn U UHXEHEPHOW rpa-
dukn, oTpaboTaHHaa B TeYEeHME OeCATUNETUIN, okasbiBaeTcsl HeA(MEKTUBHON B N3Me-
HUBLLMXCS YCIOBUSX XWU3HU. Y4ebHble KypCbl, paHee paccyMTaHHble Ha OOCTaTOYHO
BonbLloe YnMcno Yacos, NpuobpeTaloT BN YPe3aHHbIX U NIOMMYECKN HEe 3aBEepLUEHHbIX.
MoaTomy nporpamma rpaduyeckor NOAroTOBKN B By3e A0SMKHA ObiTb OTKOPPEKTUPOBaHa
B COOTBETCTBUM C UBMEHEHNAMMU B cUCTEME 0Opa3oBaHus B LLENOM.

OcHoBHOM NnpoGnemon rpacdnyeckon NoAroTOBKN NHXEHEPOB B TEXHUYECKOM BY3€
B HacTosiLee BpeMs SBNSIETCS HECOOTBETCTBME MeXay TpeboBaHMAMM rocyaapCTBEH-
HOro obpasoBaTenbHOro cTaHgapTa U (akTU4eckum oO0bLEMOM ayAUTOPHLIX 4acos,
npenycMOTPEHHbIX y4ebHbIM NriaHoM. CamocTtosiTenbHasi paboTa He AaeT yaoBNeTBOPU-
TenbHbIX pe3ynbTaToB: TeMbl, NPeASIOXEHHbIe AN U3yYeHUsA, B JOCTAaTOYHOW CTeneHu
cTygeHTammn He npopabaTtbiBatoTcs. [loBy3oBckas rpaduyeckasi NOAroToBKa npakTuye-
ckn oTcyTcTByeT. KypCc yepyeHus UcknoveH 13 obssaTenbHOM nporpamMmmbl cpeaHen
wkonbl (okono 70% cTyaeHToB, NpuweaLwwmx Ha | Kypc, He usyyanu npeameT «HepyeHne»
B WKone). Bce aTo npuBoanT K TOMY, YTO BOMBLUMHCTBO CTYAEHTOB B peLleHnn rpadumye-
CKMX 3aZa4y onepupyroT NAOCKUMU, a He NPOCTPAHCTBEHHbLIMK obpa3amu. B pesynbtaTte
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MO OKOHYaHUU U3yYeHUs Kypca HayepTaTenbHON reoMeTpumn, UHXEHEPHOW 1 KOMMbOTEpP-
HOWM rpadnkM 3HaYMTENbHAsA 4YacTb CTYAEHTOB He nosiydyaeT HaBblKOB OO6bEMHO-MpPO-
CTPaHCTBEHHOIO MbILLMEHWS, YTEHUS U pa3paboTKN KOHCTPYKTOPCKOM AOKYMEHTaLNN.

KoHuenunsa mogepHusaumm poccumnckoro obpasoBaHmsa npegycmatpusaet obHOB-
neHve npogeccnoHanbHoOro o6pasoBaHNA Ha KOMNETEHTHOCTHOM OCHOBE MyTEM ycure-
HWA NpaKTMYecKon HanpasneHHOCTU. OCHOBHLIM pe3ynbTaToM AeAaTeNbHOCTN obpa3oBa-
TENbHOIro yypexaeHus O0SMKHa cTaTb He NPUBbIMHASA CUCTEMa «3HaHUA — YMEeHUs —
HaBbIKNY, @ HAbOP KIOYEBbBIX KOMNETEHLNIN BO BCeX cihepax aestenbHocTn. KomneTeHT-
HOCTHbI NOAX04 OPUEHTUPOBAH, Npexae BCero, Ha AOCTUMXEHNE onpeaeneHHbIX pesyrb-
TaToB, NpuobpeTeHne 3HaYUMbIX KOMMNETEHUUN ONs KaKOoro npodwuns noaroToBKW.
OBnageHve KOMNEeTEHUMSIMU HEBO3MOXHO 6e3 npuobpeTeHnsa onbiTa OeATeNbHOCTM.
OnbIT OesaTenbHOCTU BbICTYNaeT Kak roTOBHOCTb crneuuanncta K onpeaeneHHbiM gen-
CTBUAM W onepaunsiMm Ha OCHOBE MOJTyYEHHbIX 3HaHUW, YMEHUN N HaBbIKOB [1].

B nHxeHepHOM 06pa3oBaHUM C TOYKU 3PEHUSA OLEHKU rpadpnyeckon nNoaroTOBKM
npodeccuoHanbHble KOMNeTEHUMN OOSMKHbI BKOYATh 0OLLENHXEHEPHbIE N rpaduye-
CKMEe KOMMETEHUMU, 8 UMEHHO: 3HaHMS OCHOBHbIX METOLOB MOMy4YeHUss 3obpakeHnn n
CcTaHOapToB Ha OPopMIIeHNE KOHCTPYKTOPCKOM AOKYMEHTaUUKW; YMEHUS BbIMOMHATb Yep-
TeXn — BnageTb TexHonornen 2D- n 3D-moaennpoBaHuns; HaBblKU peLLeHUst MHXEeHEePHbIX
3agad. BoiBoA: KOMNeTeHUMM BbIMYCKHMKA TEXHWYECKOro By3a A0STKHbI OblTb CBSI3aHbl C
rpadonyeckon rpaMOTHOCTbIO U MHPOPMALMOHHO-KOHCTPYKTOPCKOM KOMMETEHTHOCTLHO.

UTeHne nekumm B MyrbTUMeEOUMHbIX ayaUTOPUAX, MCMONb30BaHNE KOMMbIOTEPHbIX
TEXHOJSI0MMI, COBPEMEHHbIX aBTOMATU3MPOBAHHbLIX CUCTEM MPOEKTUPOBAHNA NO3BOSISOT
COBepLUEHCTBOBaTb y4ebHble nporpamMmmbl, 06 beM 1 POpMbl MOAAYM TEOPETUYECKOrO Ma-
Tepuana, CTUMynMpyloT npenogasaTtens K co3gaHuio 6onee coBeplUeHHbIX MeToauye-
CKMX N KOMMNbIOTEPHBbIX pa3paboTok. Takke B TaKOW CUTyauun UMeT 3HavyeHne cogep-
XaTernbHasa 4acTb NPaKTUYECKUX 3aHATUN, rpadpuyeckux 3agaHumr, UX B3anMOCBA3b U
npodeccuoHarnbHas HarnpaBrneHHOCTb.

[MpenogaBaTensm TEXHNYECKNX BbI3OB CriefyeT UCMoNb30BaTh negarornyeckne npu-
eMbl ANl pa3BuTUs y CTYAEHTOB NPOCTPaHCTBEHHOMO BOOOPaXXEHUS U MbILUNEHNS, YMEHNS
BMAETb NPOCTPAHCTBEHHbIE 00pa3sbl, KOMOUHMPOBATL MX NPU PELUEHUN PasfNYHbBIX KOH-
CTPYKTOPCKMX 3adad. K cipepam geaTenbHOCTU UHXKEHEPOB OTHOCATCS: OMbITHO-KOHCTPYK-
Topckas paboTa 1 NPoeKTUpPOBaHWE; opraHM3auns N3roToBNEHUsS NPOAYKUMN; SKCNnyaTaumns
1 peMoHT 06opyaoBaHUS; uccregoBaTensckas pabota. Kaxaasa cepa aestensHOCTH CBsi-
3aHa C onpegeneHHon cnucteMomn NpodeccnoHanbHbIX 3HaHUKM U yMeH. Hanpumep, ang
KOHCTPYMPOBaAHWS MalLMH U MEXaHU3MOB, MPOEKTUPOBAHUS TEXHONOMMYEeCKUX NpoLEeccoB
NHXEeHep OOSMKEH 3HaTb: OTAesNbHble pa3ferbl BbiCLUeNn MaTeMaTukn, n3nku, XmmMun, co-
BPEMeHHble MeTobl pacyeTa Ha NPOYHOCTb U HAAEXHOCTb C UCMONb30BaHMEM KOMMbIOTEP-
HbIX TEXHOSOMI, TEOPETUYECKYHD MEXAHWKY, TMAPaBIINKY, SNEKTPOTEXHUKY, MaTepuanose-
AeHne, OCHOBbI MPOEKTUPOBaHUs, cuctemMbl AokymeHTaumm (ECKO, ECTMM mn T. g.). Onunpa-
ACb Ha 9TU 3HAHUS, BbINYCKHWK TEXHUYECKOro By3a AOSMKEH YMETb: KOHCTPYMPOBaTb Y3nbl
MaLvH, pa3pabaTtbiBaTb TEXHOMOMM4YeCckMe NpoLeccsl, Aenatb 3KOHOMUYeckoe obocHoBa-
HMEe TEeXHOSTOMMYEeCKoro npoLecca, paccynTbiBaTb HAOEXHOCTb MEXaHU3MOB, COCTaBMATb
TEXHUYECKME OTYETHI, MOSCHUTESbHbIE 3aMNMCKKN, BbIMNOMHATbL 3CKMU3bI, paboune 4epTexu,
NPOEKTUPOBaTb TEXHONOMMYECKNE MPOLECCHI C MOMOLLIbIO KOMMbIOTEPHbLIX TEXHOSOMNN.

PaccmoTpum aBa noaxoaa K KOHCTPYMPOBaHMIO B COBPEMEHHOM MHXEHEPHOM Aere.

— TpaguumMoHHbIA NOAX04 OCHOBLIBAETCS Ha pa3paboTke M cO3haHuKM vepTexa
n3genus, npyu 3ToOM KOMMbKTEP UCMONb3YEeTCs KaK 3NEKTPOHHbLIN KyfibMaH, YTO MOBbI-
LWaeT KayecTBO O(POPMIIEHNA KOHCTPYKTOPCKOM AOKYMEHTaUUM U NO3BOSISIET YCKOPUTb
caM NnpoLecc KOHCTPYMPOBaHUS.
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TexHn4yeckoe
3apaHve <
MeicneHHbin Yeprex Pewenue PelueHne TexHu-
obpas opuriHana > —»|  reoMeTpuU4ecKux »  Yeckux 3agay
3apau

Puc. 1. TpaduuuoHHbIlU nodxod

MaBHOE MeCTO Npu 3TOM NOAXOAE 3aHMMAaET YepTeX MOAENN, KOTOPbLIN CNYXUT cpea-
CTBOM €€ NnpeacTaBeHns. YepTex n3genus CoaepXuT MHpopmMauuio 4ns peLeHns pas-
NINYHBIX FTEOMETPUYECKNX N TEXHNYECKMX 3aay, a Takke CryXMT OCHOBOW ANS AanbHen-
LLIEro M3roToBMEHNN 1 akcnnyatauum nagenus (puc. 1). B TpagMumoHHOM Noaxone K KOH-
CTPYMPOBAHUIO HOPMAaTMBHO-CMpPaBOYHAA, KOHCTPYKTOPCKAas M TexHomormyeckas LOoKy-
MeHTauma ABNSeTCA OCHOBOM MNpu nepegaye nHgopmaumu.

— OcHOBOM MHHOBAUMOHHOIO MOAXO4a SBNAETCSA TPeXMepHas MoAenb M3genus
(puc. 2). BoamMOXHOCTM BU3yanusaumm genatoT ee bonee HarnsgHomn, a Takke obaBnsoTes
WMHCTPYMEHTbI 118 PEeLUEHNSA MHXXEHEPHbIX 3a4a4 B aBTOMaTU3NPOBAHHOM PEXMME.
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Puc. 2. IHHo8aUUOHHbIU Modxo0

TpexmepHasa moaenb obbekTa (M3genus), coaepxallas nHopMaLnuo 0 reomeT-
pun 06beKTa, CNYXUT AN NONyYeHUs YepTexa, a Takke ONs pacyeTa pasnnyHbIX Xapak-
TEPUCTUK 0ObEKTa N TEXHOMNOMMYECKUX NapameTpoB Npu n3rotoeneHnn. Cnocobsbl co3na-
HUSI YepTexka OCHOBaHbl HA BO3MOXHOCTSAX KOMMbIOTEPHOW rpadukm U meTogax npeob-
pa3oBaHWsA NPOCTPaHCTBEHHOW MOAENN.
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B nHHOBaunoHHOM noaxode nepefada MHGopmMaumm 0 Mogensix reoMeTpuyYecknx
0O6BHEKTOB NPOUCXOAUT HA OCHOBE KOMMbLIOTEPHOrO npeactasreHns ob6bekToB. Mcnornb-
30BaHME KOMMbIOTEPHbIX TEXHOMOMMNM B y4ebHOM npouecce dopmupyeT nHdopmMaum-
OHHO-rpadUyeckyto KynbTypy, pa3BmBaeT y obyyatoLLmnxcs CnocobHOCTU K KOHCTPYKTOP-
CKOW [eATenbHOCTU. OPPEKTUBHOCTb UCMNOSb30BAHUA 3TUX TEXHOMOMMN HE Bbl3blBaeT
comHeHun. Kutarckaa mygpocTtb rnacut: «Ckaxute MHe — 51 3abyay, NoKaXxmnte MHe — 4
3aroOMHI0, BOBJIEKUTE MEHA — A NMONMY».

PelwweHnem npobnem npu nsyvyeHun rpacon4ecknx OUCUUNINH, Ha HaW B3rnsa, SB-
ngeTcsa nepecTporka BCEro Kypca c ucnosib3oBaHneM metogos 3D-moaenvpoBaHud C
camoro Havyana obyyeHus.

OCHOBHOW akueHT npu 3TOM noaxode AernaeTca Ha aHanu3e reoMeTpudeckux
dopmMm. Ha HavanbHOM 3aTanom oby4vyeHna OypeT ocBoeHue 3D-moaenupoBaHus B
AutoCAD: nocTpoeHne TpexmepHbIX TBEPAOTENbHbIX N MOBEPXHOCTHbLIX OOBEKTOB N UX
OPTOroHasnbHbIX MNPOEKUUN (cuctema no3sonseT Aenatb 3T NOCTPOEHUS aBToMaTuye-
ckn). OnbIT 06y4YeHUs MoaenupoBaHUIO NoKasbiBaeT HEOOXOOMMOCTb BbINOSTHEHNS Che-
unanbHbIX YNPaXKHEHUA «OT NPOCTOro K CHOXHOMY». [pn 3TOM CTyOeHT OOIMKEH YMeTb
npeacTaBUTb AeTarlb Kak KOMMNIEKC COCTaBNALWNX ee arnemMeHToB. 3ajaya npenogasa-
Tensi He TONbKO MOMOYb CTYAEHTY NOHATbL M OCBOUTL JTOMMKY MOAENUPOBaHUS, HO U cchop-
MUPOBaTb HaBbIKM KOHCTPYKTUBHOIO aHanusa gopmbl getanu. CTydeHT mnsydaeT cno-
cobbl hopmoobpa3oBaHus, OCBamMBaeT pedakTMpoBaHWe ornepauui no Co3gaHU Mo-
aenu. Knaccudeckum Kypc HadyepTaTenbHON reoMeTpun npeanonaraetca yMeHblWnNTb U
3aMeHUTb peLLeHneM aHanormyHbIX MO3ULMOHHBLIX, METPUYECKMX 3aday B TEXHOMNOrnu
3D-moaenupoBaHus. PaccmoTpeHne Taknx TeM, Kak NOBEPXHOCTU, cnocobbl Mx obpaso-
BaHWs, ceveHne NOBEePXHOCTM NSIOCKOCTLIO, NepeceyeHme NoBEPXHOCTEN, UccrefoBaHne
Xapakrtepa JiMHUM rnepeceyeHns B 3aBUCUMOCTU OT OTHOCUTENbHbBIX pa3MepoB MOBEPX-
HOCTEN, akCOHOMETpUYEeCKNe NpoekLmu, HaunydywmmMm obpasom MoxeT BbITb Npencras-
NeHo ¢ ucnonb3oBaHnem 3D-mogennpoBaHnA.

C passutnem 3D-TexHONOrMM MogenmpoBaHnsa cnocobbl pelleHns 3agad NpoeKkLun-
OHHOTO YepyYeHNs U3MEHUNNCb KOPEHHbIM obpa3om. PopmMmMpoBaHue BMAOB, pa3pesos,
ceyeHu NPOMUCXOANT B aBTOMATUYECKOM peXxnme nyteMm npoeumpoBaHna Mogenm Ha co-
OTBETCTBYIOLLUME MIIOCKOCTU NPOEKLMIA U NOCNeayoLwen HacTponkm nsobpaxenunn. Co-
AepXxaHue YyepTexa usgenusa onpegensieTca no eguHOMy anropuTtMy Kak ang tpaguum-
OHHOW, TaK 1 AN UHHOBALUMOHHOMN TexHonornn. OH COCTOUT U3 NocnefoBaTENbHOCTH pe-
LWeHNa crnefyowmx 3agad: onTMMasbHbIi BbIDOp HEOBXOAUMBIX M300paXKeHun, nx no-
CTPOEHMNE N KOMMNOHOBKA [2]. PewleHne nepBown 3agadn OCHOBLIBAETCS HA cUCTEME n306-
paxxeHUn: BUOOB, pa3pe3oB N CeYEHUN, NOCTPOEHHOW B COOTBETCTBMMU C MOSNTOXEHNAMMU
FOCT 2.305-2008. Kaxabi Tn nsobpaxeHnss 060CHOBaH €ro HasHa4yeHMEeM, a Takxke
yCrnoBusiMn NnpuMeHeHus. Npu pelueHnn BTOPon 3agadn NocTpoeHUst BUAOB, paspes3oB U
CEYEHMN NCMONb3YITCS 3a4a4n HaYyepTaTenbHOM reOMETPUN: NOCTPOEHNE N300paKEHN
NOBEPXHOCTEN, NIMHUN MepeceyeHus NoBepxXHOCTen, npeobpas3oBaHUA KOMMIEKCHOMO
yepTexa. OTU 3agadun pelalTcsa B aBToOMatu3mpoBaHHOM pexume B 3D-moaenvnpoBa-
HUKW. [1N9a pelueHnst TpeTben 3agayun — KOMNOHOBKN N306paxxeHnin — UCNONb3YHTCA cpea-
CTBa nepeHoca, NoBopoTa, MacwTabupoBaHus [3]. [pouecc NoCTpoeHns vyepTexa 3a-
BepLuaeTcs opopMreHneM NOCTPOEHHbIX M306paxkeHUn B COOTBETCTBUMN C MOSOXEHU-
amm NOCT 2.305-2008, 2.306-68, 2.307-68, TOCT 2.309-73.

MapannenbHO Ha OCHOBE reOMETPUYECKOro aHanu3a CTyAeHTbl OCBamBaloT MeTOAbI
YTEHUS YepTexen — MbICIIEHHOE BOCMPOU3BeaAeHMEe NPOCTPAHCTBEHHbLIX (POPM MO MX Nroc-
KM M300paxeHnsm, T. e. pellaeTcs obpaTHas 3agada HavepTaTensHon reomeTpun. anee

~4~



http://e-koncept.ru/2013/

A Bl YepHotanosa K. J1., Kupunnosbix T. B., loH4apeHKko E E
- E. E. HanpaBneHua coseplueHcTBOBaHUA rpaduue- .

) CKOVi NMOATOTOBKM B TEXHUYECKOM yHMBepcuTeTe //
L/ KoHuent. — 2014. — No 06 (utoHb). — ART 14163. — .

B - - 04 n. n. — URL http://e-koncept.ru/2014/
HAYUHO-MEMOOUMECKULL IACKMPOHHBIL KYPHAL 1o ooy b per. 3n No ®C 77-49965. — ISSN  [M]

ART 14163 YAOK 378.147.88 2304-120X.

paccmaTpuBaeTCs NOCTPOEHUE CEYEHNI reOMETPUYECKUX TN MIOCKOCTSAMM, nepeceveHni
reomMeTpuyecknx Ten nyTem cos3faHusa TpexMepHbIX Mogernen o6bLeKToB 1 hopmmpoBaHme
OPTOroHarbHbIX 1 aKCOHOMETPUYECKNX M300paxeHnn (puc. 3). CrnegyoLwmin aTan — 3CKU3u-
poBaHWe feTanen. OTom TeMe HeobxoaumMo yaenuTb ocoboe BHMMaHMe. TpaguunoHHas
py4YHasi TEXHOMOrMS Ha 3TOM aTane ocTaeTcs rnmasHov. [lanee cneayeT atan pa3paboTku
paboyero yepTtexa AeTanu, KOTOpbI HAa4YMHAETCs C aHanmsa 1 CUHTe3a reoMeTpU4ecKon
dopmbl B 3D-MOAennpoBaHumn ¢ NocneayoLwmmM nosry4eHemM OpToroHarbHbIX NPOeKUmn ¢
HeobxoaMMbIMK pa3pe3ammn Ha OCHOBE TPeXMepHOW Moaenu Aetanu.

Cexywan
NAOCCKOLCME

TpexmepHas mopens dopmunpoBaHne ppoHTanbHOro paspesa

N306pakeHnsl, NonyYeHHble C TPeEXMEPHON Modenu

Puc. 3. ®opmuposaHue usobpaxkeHuli no modesu

N3y4yeHne npnemoB paboTbl ¢ CAlP He aBnseTcs camouernbto, a HOCUT Npuknag-
HOW XapakTep. YCTon4YmBble HaBblkv paboTbl B 0651aCTU aBTOMaTU3MPOBAHHOIO NMPOEKTU-
pOBaHMSA ABMSKOTCH 3a5I0roM YCMNELLHOMo BbINOSIHEHUA CTygeHTaMu KypcoBbIX paboT no
ancumninnHam odwenpodeccMoHanbLHOro U cneumanbHOro LMKIOB, a Takke BbIMyCKHOM
KBanudukaumoHHom paboTbl.

dopMrpoBaHNe reoMeTpu4ecKorn Moaenu — atar, onpeaensowmin nocnegyowmn
NPOLIECC peLLUEHNsI MHXXEHEPHbIX 3a4a4, KOTOPbIN CTaHOBUTCSA BCce Bonee aBToMaTU3NPO-
BaHHbIM. Takas meToguka rpacuyeckon NOAroToBkM ByaeT oTpaxaTb TEeHOEHUMN aBTO-
MaTU3NMPOBAHHOIO MPOEKTUPOBAHUA M COOTBETCTBOBATb TpeboBaHMsM, NpeabsBrisie-
MbIM K COBPEMEHHbIM UHXeHepam [4].

KonnyecTBeHHble N KayeCTBEHHble MnokasaTenu pes3ynbTaToB MpoAesiaHHOW pa-
60Thbl CBMAETENLCTBYOT O TOM, YTO MHTErPaLMs KOMNbIOTEPHOW rpadnkn B rpadonyeckme
ANCUMNIMNHBI aKkTyarnbHa U MHTepecHa. BbiaBnas npocTpaHCTBO 3a4ay BO B3aMOCBSA3M
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TPaguLMOHHON U NHHOBALWMOHHOMW TEXHONOMMN B KOHCTPYMPOBAHUK, NofydaemM BO3MOX-
HOCTW nepexona K NOCTPOEHUI0 CUCTEM OUCTaHLMOHHOro obyyeHuns. MNocnegHue npnob-
peTatoT ocoboe 3HaveHne B coBpemeHHbIX CAlP, a Takke B dOpMMPOBaAHUN CUCTEM-
HOro reoMeTPUYECKOro MbiLLEHUS.

TpaOvUMOHHBIN U MHHOBALMOHHBIE MOAXOAbl AOSDKHbI OCBanmBaTbCA BO B3avMO-
CBS3U1, C Y4€TOM UX COBMECTHOrO pasBUTUA.
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