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OnTumanbHbIe NoAxXxoAbl K UCMOJIb30BaHUIO KOMNbHOTEpPHbIX TEeXHOornmn
B y‘le6HOM npouecce no reOMETpO-rpad)M‘-leCKMM AauncuuvnryimvHam B TeXHU4eCKOM By3e

AHHOmMauus. 'eomempo-epaghudeckue OUCUUMNIUHbI paccMampugarom rnocmpoeHue epa-
guyeckux Mmooernel UHXeHepHOU cghepbl O0essmesibHOCMU, maKkux KaK 4YepmexXu, fpo-
CMpPaHCMBEHHbIe MOOEsU, HaamsiOHble U30bpaxeHus, C UCIob308aHUEM COBPEMEHHbLIX
KOMIbOMepPHbIX mexHosioaul. TexHoroau4eckue 803MOXHOCMU HOBbIX cpedcme 0by4YeHUst
HEe MOJIbKO akmueu3upyrom ro3HagsamersibHyt0 0esmesibHoCmb 0byYarouuxcsi, HO U ro-
6y>x0arom ux K meop4yeckumMm paspabomkam U 3KCrepuMeHmuUpoB8aHUo, pacwupstom ouly-
WEeHUEe 803MOXXHO20. SHaHUSs, YMEHUS1 U HaBbIKU, MpuobpemeHHbIe rpu uly4eHuu aeomems-
po-epaghuydeckux Kypcos, Heobxod0umbl O U3y4eHUsT OBWeUHXEeHePHbIX U crieyuarbHbIX
MmexHUYecKux OUCUUNIUH, a makxe 8 riocsiedyrouel UHXeHePHOU 0essimesibHoCmu.
Knro4veeble cnoea: 08yxmMepHble U mMpexmepHble MOOesu, rnpogeccuoHarsbHble KoMre-
meHUuu, KoMrbomepHasi epaguka, pyH0ameHmarbHble 3HaHUs U yMEeHUsS cmyOeHmos,
mexHu4ecKkul 8ys3.

Pa3den: (01) nedacozuka; ucmopusi nedazo2uku u obpa3osaHusi; meopusi U MemoouKa
o0byyeHusi u eocriumaHus (o npedmemHbiM obriacmsm).

lMpodeccmnoHanbHoe TexHn4Yeckoe obpasoBaHue sBnsieTcss 6asncom pas3sButmusa 06-
LecTBa, OCHOBOWM COBEpPLLUEHCTBOBAHUSA MPOM3BOACTBA, MO3TOMY B HAcCTOsILLEE Bpems
0COBEHHO akTyasibHbl BONPOCHI MOAEPHU3aLUMN CUCTEMBI UHXEHEPHOro obpasoBaHus. Ce-
rogHs nuaepamu rnobanbHOro pasBuUTUS CTAHOBATCHA Te CTPaHbl, KOTOPbIE CNOCOBHbLI Co-
34aBaTb NPOPbLIBHbIE TEXHOMOMU N Ha UX OCHOBE hOpMMUPOBaTb COBCTBEHHYIO MOLLHYHO
NPon3BOACTBEHHYIO 6a3y. KauyecTBO MHXEHEpPHbIX KagpoB CTAHOBUTCA OOHUM M3 KIlHoYe-
BbIX DaKTOPOB KOHKYPEHTOCNOCOBHOCTM rocygapctBa WU, YTO NPUHUMAMANBHO BaXXHO, OC-
HOBOW 47151 €0 TEXHONOIMMYECKON, SKOHOMUYECKOW HE3aBMCUMMOCTH [1].

CoBpeMeHHbIM aTan pedopMUpoBaHus NpodeccnoHanbHOro obpasoBaHus xapakre-
pu3yeTcsa NMOUCKOM U BHEAPEHUEM MyTeRN, No3BonsArLWMX obecrneynsaTb NOBbLILLEHNE NPO-
dreccuoHanbHOM KOMMNETEHTHOCTM ByayLmMx CneumanuctoB TeXHUYECKOW cdepbl, MaKcu-
ManbHOEe NpUBNMXKEHNE K peanbHOMY NPOM3BOACTBY, HaAEXHOE coveTaHne dyHaAaMEH-
TanbHbIX 3HAHWW C UCMONb30BaHWEM MHHOBALMOHHBIX TeXHONOrMn. Kpome Toro, ectb u
OOBHEKTMBHBIN 3aNpOC Ha NEPEMEHbI B CUCTEME MOLTOTOBKM MHXEHEPHbIX KaapoB. MeHs-
€TCH He TOSIbKO TEXHOMOMMYECKNA, HO U BECb YKNag >XMU3HWU, MEHSIOTCA U NpeacTaBeHuns
006 WHXEeHepHOW AeATenbHOCTU, pacTyT TpeboBaHua Kk aTton npodpeccum [2]. PeweHune
AaHHbIX 3aa4y NO3BOSIUT CYLLECTBEHHO U3MEHNTb NapagurMy MHxeHepHoro obpasoBaHus
N, COOTBETCTBEHHO, CTPYKTYPY COAEepXaHUS U MeToAbl NOArOTOBKM MHXEHEPHbIX KaZpOB.
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Ana apdeKkTMBHOro pelueHns BbllleykasdaHHbIX 3a4ad, CTOSAWMX nepes HayyYHO-Tex-
HU4eckon ccepon, HeobXoaMMO MOBbILLEHME KayecTBa npodheccMoHanbHOM NoaroTOBKM
CTYOQEHTOB TEXHUYECKOro By3a, TO €CTb pa3BuTasi COBpPeEMEHHas reomeTpo-rpaduyeckas
noaroToBka ByayLWNX MHXeHepoB Ha 6a3e KOMMbIOTEPHbBIX TEXHONOMMIA.

Knaccuuyeckne yyebHble rpadmyeckme ancumnnunHbel («HavyeptatenbHasa reomeTpusy,
«UHxXeHepHas rpadukar», «KomnbioTepHasa rpaduka») BxogaT B 6a3oByo yacTb npodgec-
CMOHanbHoro uukna degepanbHOro rocygapcTBEHHOro obpasoBaTenbHOro craHgapTa
BbICLIEro npogeccuoHanbHoro obpasoBanus (ProC BI1O) no pasnnyHbiM HanpasneHUsIM
noarotoBku. B pesynbtaTte 0byyeHusa B cootBeTCcTBMM ¢ PIOC BIMNO gomkHbl 6bITh cop-
MUpPOBaHbI onpeaeneHHble NpodeccnoHarbHble KOMNeTEeHUUN:

— BIageTb dfleMeHTaMu HavyepTaTenbHON reomeTpun;

— 3HaTb TeopeTU4ecKne OCHOBbI MOCTPOEHUS YepTexa;

—  MPUMEHSATb MeToAbl rpadmyeckoro npeacTaBneHns 06 bLEKTOB;

— y4yacTBoBaTb B paspaboTke MpoeKkTHOW M paboyven TEXHUYECKOW OOKYMeHTauum
HOBbIX UM MOAEPHUINPYEMbBIX TEXHUYECKMX OOBEKTOB, OCPOPMMEHUN 3AaKOHYEHHbIX MPO-
€KTHO-KOHCTPYKTOPCKUX paboT B COOTBETCTBMM CO CTaHAapTaMn, TEXHUYECKMMUN YCITOBUAMMU
n OpyrmumMmm HOpMaTUBHbIMU JOKYMEHTaMun B 06riactu npodeccroHarnbHON eATeNnbHOCTY;

— obnagaTb rOTOBHOCTLIO K CAMOCTOATENBbHOW, MHAMBUAYaNbHOW paboTe, NPUHATUIO
N 060CHOBaHMIO TEXHUYECKNX PELLIEHMI B paMKaxX CBOEN NPOdECCUOHANbHON KOMNETEHLNN;

—  MCnonb3oBaTb WMH(OPMAUMOHHbIE TEXHONOorMM, B TOM 4YUCHE COBPEMEHHbIE
cpencTBa KOMMbOTEPHOW rpaduku, B CBOEW npeamMeTHom obnacTy;

— npuobpeTtatb C OOMNbLUOM CTEMNEHLID CAaMOCTOATESIbHOCTU HOBblE 3HAHUS C UC-
Nnonb30BaHNEM COBpPEMEHHbIX 0Opa3oBaTenbHbIX U MHPOPMALMOHHbLIX TEXHOMOMI;

— npoekTnpoBaTb M obecneymBaTb MOAENUPOBAHUE TEXHUYECKMX OOBLEKTOB C UC-
Nnonb30BaHNEM CTaHAAPTHbIX CPeACTB aBTOMaTU3aLnn NPOEKTUPOBaHMS B COOTBETCTBUN C
TEXHUYECKUM 3aaHMEM B CBOEW NpeamMeTHOoM obnacTtu.

TpaguuMoHHO ANCLMNIMHBI NpenofaBanucb B BbICWMX y4eOHbIX 3aBeJeHUsX, B TOM
yucne n B Hmxkeropoackom rocygapCTtBEHHOM TEXHUYECKOM yHUBepcuteTe um. P. E. Anek-
ceeBa (HI'TY), B «py4HON» TexHonornn. MayyeHue rpadomyeckmx OUCUUNIIMH, TakMX Kak
HadepTaTeribHas reoMeTpusi, NPOEKUNOHHOE YepyeHne, TEXHNYECKOE pUcoBaHue, TeXHU-
4yecKoe YepyeHue, NPoXoanno C NOMOLLbIO KapaHaalla, YHepTEXHOro MHCTPYMEHTa U niucta
YyepTexHon bymarn «BaTMaHy». icnonb3oBaHue B npouecce obyvyeHnsa rpacomyeckmm guc-
umnaMHam cuctem aBToMaTmManpoBaHHoOro npoektupoBaHus (CAlP) aktmBHO BegeTcs €
90-x rr. npownoro ctonetus. B HI'TY n ero cdwunuanax reomeTtpo-rpadpuyeckne gmcum-
NAWHbI CTYOEHTblI M3y4yalT Ha 6ase nporpammHoro npoaykta AutoCAD komnaHum Auto-
desk. Beibop AutoCAD kak MHCTpYMeHTarnbHOro cpeactasa 0by4eHus Bbi3BaH M3BECTHLIMU
AOCTOMHCTBaMM 3TOro Hamboriee pacnpocTpaHeHHoro B Poccum Ha TOT MOMEHT nakeTa
CATIP. lNepBoHavanbHO rpaduyeckme paboTbl BbIMNOAHANUCH CTyAEHTaMu C MOMOLLbHO
2D-TexHOMnormm NpoekTUpoOBaHUs, Korga KOMMbloTep (hakTU4eCKM MUCMNOMb3yeTCa B Kade-
CTBE 3NEKTPOHHOrO KyribMaHa. 1o 2D-TexHOMNormm LeHTpanbHoe MeCTO 3aHUMaEeT YepTeX,
KOHCTPYKTOpP CTPOUT MPOEKLUMM cOo3gaBaemMoro obbekta, a NpoeKTMpoBaHWe uaeT OAHO-
BPEMEHHO C co3aHneM 4depTexa obbekta. Cxema TpaguunoHHon 2D-TexHonormm npea-
cTtaBneHa Ha puc. 1 [3].
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Puc. 1. Cxema 2D-mexHosnoauu

3apaHue BblgaeTcs 0ObIYHO B 6yMa)KHOM Buae. CTyﬂ,eHTbI BbIMOJTHAOT SﬂeKTpOHHbIVI
BapuvaHT AaHHOro 3agaHun4a U TOJIbKO 3aTeéM Ha ero OCHOBE CO34alT TpeXMepHYo Modesb.
I'Ipmmep BbINOJIHEHHOIO 3agaHnA NpUBOANUTCA HaA PUC. 2.

105

Puc. 2. lNpumep 8binonHeHHo20 3adaHus «Bmyrika»

Takum obpa3om, 3agaHNsi B OCHOBHOM CBOAATCA K BbIMOMHEHNIO 31EKTPOHHON KOMUK
CYLLIECTBYIOLLMX YepTexen, a y4ebHasa nporpaMmma npakTU4eCcKn opueHTUpoBaHa Ha ¢op-
MUPOBaHUE y CTYQEHTOB YMEHWUA MCMONb30BaTh NakeTbl NPUKNAAHbIX nporpamm, 6asupy-
IOLLUMXCA Ha 3HAHUAX NPUHUMNOB paboTbl C rpadmyeckumm M3obpakeHnsaMn, NPUHLMUNOB
PYHKLUMOHNPOBaHNSA rpachmyeckmx nakeToB. [JaHHast TEXHOMNOrMs, BO3MOXHO, OnpaBablBa-
eT cebsa B y4eOHbIX Kypcax, rae He obsizaTenbHO ucrnonb3oBaHne 3D-TEXHOMOMMN Npoek-
TUPOBaHUA, KOTOpble 00EecneynmBalT peanucCTUYHY HarnsgHOCTb W3Oenus, BKIO4as
aHMMauMIo, NapaMeTp13aLmio 1 aBTOMaTU3aLNI0 UHKEHEPHbIX N KOHCTPYKTOPCKMX paboT.

C y4yeToM TOro YTO MMNaBHbIM CMCTEMOOOpa3yLWMM (hakTopoM MNpu onpeneneHnn
CTPYKTYPbl ANCUUMNINH SABNSAETCA OOBbEKT M3YYEeHNA N ero OTHOLWEHNe K NnpodeccuoHanb-
HOW OeATenbHOCTU cneunanncTa, CTpyKTypupoOBaHUe OUCLMININH rpacouyeckor NoaroToB-
KM OOMMKHO OblTb NOAYMHEHO NOCreaoBaTeNIbHOCTM (OCHOBHbLIM 3Tanam) npodeccunoHanb-
HO-OPUEHTUPOBAHHOW AEATENBHOCTH.

B HacToswee Bpems B MpakTuke BegyLuMX MPOMbILWIIEHHbIX NPeanpusiTun, rae B
AanbHerwem paboTaloT CTyaeHTbl TEXHUYECKUX BY30B, peanu3yloTCa HOBble Noaxodbl K
NPOEKTHO-KOHCTPYKTOPCKMM paboTaMm, rae B OCHOBY NonoxeHbl TexHonorn 3D. AHanua
CUCTEM reOMEeTPUYECKOrO MOAENUPOBaHMA CUCTEMbI aBTOMATU3UPOBAHHOIO MPOEKTUPO-
BaHus (CAIP) pasnnyHbiX ypoBHEN (OT OPUEHTUPOBAHHbBIX HA NEPCOHanbHbIE KOMMbIOTE-
pbl 4O cneunanuanpoBaHHbIX paboynx CTaHUM) nokasbiBaeT, YTO B HACTosLLlee BpeMms
HabnogaeTcs cMeHa TpaaMUMOHHBLIX NPeacTaBneHnn o npouecce nNpoekTupoBaHus. Mpu
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3TOM M3MEHEHME WNOEOSNIOMMN KOHCTPYMPOBAHUA — Mepexod OT TpaauMUMOHHbIX MEeTOO0B
BbINOSTHEHUSA rpadmyecknx paboT («3MEKTPOHHOro» KyrbMaHa) K MOSIHOLEHHOMY Tpex-
MEPHOMY MOAENWPOBAHUIO, C OQHON CTOPOHbI, OTKPbIBAET HOBblE BO3MOXHOCTU MO MC-
NoNb30BaHUIO rpadmkn B NpoLecce KOHCTPYMPOBaHUS, a C OPYron CTOPOHbI, NpeabaBnsaeT
NoBbIWEHHbIE TPebOBaHUA K «reoOMeTPUYECKOMY» WHTENNEKTY KOHCTpyKTopa. B Takux
yCnoBmnAX HeobXoaUMMO TOTOBUTb KOHKYPEHTOCMOCOBOHbIX cheumannucTos, 3pdeKkTUBHO
npumMeHsowmx pasnuyHole CAIP n 3D-TexHonormm NnpoekTUpoBaHUs AN peleHnsa 3agav
B obracTtu ceoen npodeccnoHanbHON 4esaTeNnbHOCTH.

B ocHoBe TpexmepHOro mMogenvpoBaHUSA NEXUT BO3MOXHOCTb ObICTPO cO3aaBaThb
CNOXHble 06beMHbIE arieMeHTbI. JTlobon Takon 06BEKT COCTOUT M3 COBOKYMHOCTU NPOCTbIX
anemMeHToB, 06beaAMHEHHbIX MO OnpeaerneHHbIM npaBunam. TpexmepHoe NPOeKTUpoBa-
HWEe — 3TO Ka4yeCTBEHHO HOBbIN YPOBEHb BbIMOMHEHUS MPOEKTHbIX paboT. MeHseTca He
TONbKO NPOLECC NPOEKTMPOBAHNA — MEHSIETCS noaxon K paboTe. TpexmepHoe Moaenupo-
BaHWE NPOEKTUPYEMOro obbekTa No3BonseT pabotatb Hag 3TUM O0OBLEKTOM cpasy rpynne
cneumanucToB. Kaxabin cneumnanuct o6sa3aH BbINONHATL NpeanvMcaHHbie emy onepaumu,
MOCKOSNbKY OT €ro AeNCTBUN 3aBUCAT CMEXHble YYaCTHUKM Mpouecca NpOEeKTUPOBAHUS.
3aTtpaTbl BpeMeHM Ha co3faHne mMoaenen NpoekTupyeMoro obbekta B AanbHENWeEM KOM-
neHcupytoTcs 6onee BGbICTPON NX KOPPEKTUPOBKON. Pe3ynbTaT NpoekTupoBaHus (paspessbl,
Buabl n ap.) obobuiaeTca Ha OCHOBE MaKCMMasibHO 3aKOHYEHHOW MOoAenu, 4To cyuie-
CTBEHHO COKpalllaeT BpeMs Bblfycka NPOEKTHOW JOKyMeHTaumm [4].

TpaguumoHHo oByyeHne no 3D-TEXHONOrMM HavyMHaeTCs NUb B YEeTBEPTOM Ce-
MecTpe (nocne m3ydeHust KypcoB «HauveptatenbHas reomeTtpus», «VHxeHepHas rpadum-
kKay, «KomnbloTepHasa rpaduka») B pamkax Kypca «l'eomeTpuyeckoe MoaenupoBaHue» u
BbINOSTHAEMON CTyAeHTaMu KypcoBow paboTbl. Ha Haw B3rnsa, Takas nocrnefosaTenb-
HOCTb BBEAEHUSA coaepXaHnsa obyyveHnsa TpebyeT KOppeKTUPOBKKN, 0OYCNOBEHHON pPsSiAOM
npuymH. Ha ypoBHe yyebHOro npegmera HeOHGXOAMMO YYUTbIBATb NOMMYECKUA MPUHLANM
ynopsigodeHns cogepxaHusa (CTpyKTypupoBaHue y4yebHon MHdopmMauum otobpaxaeTt no-
MKy NpodecCnoHanbHON OEATENbHOCTU) U NMCUXONOrMYEeCcKUn NpmuHUMN (NpyM NPOEKTMpPo-
BaHWM y4yebHOro martepuana crnegyer OpUeHTUPOBaTbLCA Ha TeopeTMYeckue 3akoHoMep-
HOCTU (POPMUPOBAHUST FTEOMETPO-TPaddNYECKNX YMEHNIA U NPOECCUOHANBbHBIX KOMMNETEH-
ummr oby4varomxcs).

3D-TeXHONOMMM MHXEHEPHOrO MPOEKTUPOBaHWUS MpegnonaratoT MofyvYeHne yYeprexa
Ha 3aKMYNTENbHOW CTagun NPOEKTUPOBAHNA NOCAE CO3aaHNs MPOCTPAHCTBEHHOW MOLENM
N COXPaHSIOT 3a KOHCTPYKTOPOM 3aJayv onpeaeneHus onTMManbHOro CoOaepXXaHus yeprte-
Xa (cMm. puc. 3). OCHOBHbIE KOHLIENUUKN Takoro noaxoaa criefytoLme: B Ka4ecTBe MCTOYHMKA
AaHHbIX Ha MPOTSXKEHWUM BCErO XXM3HEHHOro uukna magenus npuHumaetca 3D-mopenb (B
OTNNYME OT KOHCTPYKTOPCKO-TEXHOMOMMYECKOW OOKYMEHTALMKN); BbIMUCIUTENbHbBIE, TEXHO-
nornyeckme onepaumm Takke CBsidaHbl C MOAENbIO; UCMONb3yeTCa eauHbIA UCTOYHMK AaH-
HbIX, OAHOKPAaTHO BBEOEHHbIX B MPOLECC 1 UCMOMb3yeMbIX BCEMWN y4aCTHUKaMKN NPOEKTa.

KOHCTpyKTOp Cpasy CTpPOUT pearniMcTUYHYK MPOCTPaHCTBEHHYK BUPTYasnbHY MO-
Aenb getanu, yana, cobupas ee, Kak U3 KMprnmynkoB, 3 06 beMHbIX NPUMUTUBOB, a TaKxKe
NPUMUTUBOB Ha OCHOBE BpPaLLEHUS UKW BblAaBnMBaHUA NITIOCKOro KOHTypa, He npuberas K
NnoCcTpoeHnto vepTtexa. Mogenb, dopmupyemas Ha aKpaHe, ABNSAeTCA HarngaHbIM Cnoco-
OoM npeacTaBneHns opuriHana, ee MOXHO OCMOTPETb CO BCEX CTOPOH, pa3pesaTb, OTpe-
AaKTMpoBaTb (POpPMY, NPOU3BECTU MHXEHEPHBIN, HANPUMeEpP NPOYHOCTHOW, pacdeT. «ATOT
€CTEeCTBEHHbIN AN YenoBeka BapuMaHT NPOEKTUPOBaHWS CTan pearnibHO BO3MOXHbIM B MO-
cnegHve pecaTtb neT 6Gnarogaps KOMNbOTEPHOM rpadmke, MO3BONSANLLEN co3gaBaTb
TPeXMepHble BUPTyarnbHble MOAen 0OBLEKTOB M HarnagHoO oTobpaxaTb UX Ha akpaHe» [5].
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Puc. 3. Cxema 3D-mexHonoauu

3D-TexHONnormmn Takke CrocoBCTBYHOT fy4ylLEMY OCBOEHWUIO rpacpnyeckmx AUCUMNInH
CTygeHTamu, B TOM 4Yucre n co cnabon HavanbHoW rpacomyeckon NOAroToOBKOM, MOTOMY YTO
NOCTPOEHNE NPOCTPAHCTBEHHOW MOAENN HE BbI3bIBAET TPYAHOCTEN, B OTNMYME OT NOCTPOE-
HUA YepTexa, a AanbHenuee nosiydyeHne YyepTexa Ha ocHoBe 3D-TexHonornm Hocut 6onee
dopmarbHbIn Xapaktep. OrpaHn4yeHns Npu BbIMOSTHEHUM NPOEKTHbLIX PpaboT, OCHOBaHHbIX Ha
2D-TeXHONormn, COCTOAT TakkKe B HEBO3MOXHOCTU MPOCTOro aHanm3a COOPOYHbIX KOH-
CTPYKLMI, YCIOXHEHUN NpoLecca NpPoBepKU, TpeboBaHM U3NYECKNX NPOTOTMMNOB, HEBO3-
MOXHOCTW nepefadn gaHHbIX B NpuknagHble nporpammel. A HaobopoT, npenmyliectea 3D-
TEXHOMNOMMMN — B NPOCTOTE OBOYYEHUA N UCMNONb30BaHUSA, BLICTPOM MOCTPOEHMM KOHLEMTY-
anbHOro MpPOeKTa, COKpaLleHUN KonmyecTBa owmnMbOoK, OTCYTCTBUN B HEOBXOAMMOCTU B hun-
3myeckom npototmne. CosgaHne pasnuuHbIX rpadonyecknx N3obpaxkeHnn ¢ NOMOLLbIO KOM-
NbIOTEPHBLIX TEXHONOIMMK, obragarLwmMx YHUKanNbHbIMU BO3MOXHOCTAMMU, SBMSIETCS HE TOSb-
KO MHCTPYMEHTOM AS19 nepenadn n xpaHeHns nHgpopmauumn, HO U CPeacTBOM peanuauun
UMEIOLLMXCA Y 0ByYaroLMXCA CNOCOBHOCTEN K KOHCTPYKTOPCKON AeATENBbHOCTH.

Ecnn obyyeHne koMnbloTeEpHON 2D-TEXHOMOrMM NOCTPOEHUS YepTexa LaBHO BeOET-
ca Ha kadegpe «WHxeHepHas rpaduka» HITY, To metoabl 3D-TEXHONOMMM Ha pPaHHUX
aTanax oby4yeHus elle He HawnM OOIMKHOro oTpaxeHus B yyebHom npouecce. Kak noka-
3blBaeT NpakTuka, ypoBEHb annapaTHOro U NpPorpaMMHoOro obecnevyeHns TEXHUYECKNX By-
30B 4OCTATOYHO BbLICOK, HO NOTeHLMan NHpOpMaLMOHHO-KOMMYHUKALMOHHBLIX TEXHOSOIMIA
Kak cpefCTBa MOBbILWEHUS KavyecTBa NOArOTOBKM cneuuanucta B obpasoBaTenbHON Npak-
TMKE MCMNONb3yeTCA HEeOOoCTaTOYHO; Knto4veBast ana obyyeHuss M camoobpas3oBaHUsA WH-
dpopMaunoHHasi KOMMNETEHUUS CTyaeHTOB cbopMupyeTcs cnabo n He urpaeTt onpegensito-
LLEeNn ponu B CTAHOBIEHUN NPOGECCMOHANbHOM KOMMETEHTHOCTU CTYAEHTOB TEXHNYECKOTO
By3a [6]. CnegoBaTenbHO, OOHMM M3 Haubornee akTyasnbHbIX BONPOCOB SBMSIETCA paspa-
6oTKa MeTo40NOrMYecKnx OCHOB TEOPUN U NPAKTUKN NPUMEHEHNA MHPOPMALMOHHBLIX 06-
pasoBaTesibHbIX PECYPCOB KaK dpakTopa adpdpeKTUBHOro hopMnpoBaHnsa npodpeccmoHarnb-
HbIX KOMMeTeHuun [7].

Ha Haw B3rnsg, BkntodeHne 3D-TexHonornm B y4ebHbIN npouecc Ha 6onee paHHeM
aTane No3BOoSIUT NOBLICUTb MHTEPEC K rpadnyeckon aeatenbHocTn, bonee acbdeKTMBHO, B
KOPOTKME CPOKU CHoOpMMpPOBaTbL reoMeTpo-rpaduyeckne ymeHus, nepeHectm OCHOBHOW
aKUEHT Ha cofepXaHue 1 yBenuyeHne TBOPYECKMX KOMMOHEHTOB y4ebHOM no3HaBaTenNb-
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HO-TBOPYECKOWN LesTeNnbHOCTU, Ha pa3BuTue rpaduyeckon, TEXHONOMMYECKon N UHAQOp-
MauuoHHOW KynbTypbl [8]. Tak, «HayepTaTenbHas reoMmeTpus» Kak Hayka nsyvaeT MeToapl
OTOGpaKeHNs1 NPOCTPAHCTBEHHbIX OOBEKTOB, B TOM YMCIE€ Ha MIOCKOCTb, U CNOCOOLI pe-
LEHNA MeTpPUYECKMX 3aday Ha YyepTexe. B npouecce obyvyeHnst CTyQeHTY CIIOXHO MOHATb
anropuTM pelleHnsa 3agaydm 6e3 npocTpaHCTBEHHOrO BM3yanbHOro obpasa paccmaTpusa-
€eMbIX reoMmeTpuyecknx ob6beKToB. besycrnoBHo, aTM Npobnembl CBsi3aHbl C YPOBHEM pas-
BUTUSA MPOCTPAHCTBEHHOIO MblWwieHns. [1oaToMy B Kypce HadepTaTerlbHOW reoMeTpun C
Luenbo Bu3yanusaumm npegnaraemMon MHGOpPMaUMM BO3MOXHO WUCMONb30BaHME NpPoO-
rpaMmmHbIx npoaykToB AutoCAD mnu Inventor komnaHun Autodesk. 3To JacT BO3MOXHOCTb
CTyQeHTaM HayyuMTbCs yCTaHaBNMBaTb acCOUMATUBHbIE CBSA3M MeXAy BU3yanbHbIMU 00-
pasHbIMU OaHHBIMU U UX NPOEKLUMSMU, NMOHATb CMbICIT U Ha3Ha4veHue npoekumn. OCHOB-
HbIMW TPYAHOCTAMM, NMPENATCTBYIOLLMMU (POPMUPOBAHUID reOMeTPO-rpadonyeckux yMeHnn
B M3yYeHUn gucumnnnunHbl «NHxeHepHas rpadumkay, ABNATCA:

— HeyMeHWe MbICIIEHHO Mpou3BeCcTn Heobxoammoe MNPOCTPaHCTBEHHOE nepeopu-
eHTMpOBaHWe rpaun4ecKkoro ByMepHOro n3obpaxeHus;

— nepekoaupoBaHue ero B TpeXMepHOoE;

—  BbIMOSIHEHNE C HUM HeobxoaMMbIX Npeobpa3oBaHUi;

— nepeBecTu ero obpaTHO B ABYMEPHOE;

— oTobOpaxeHwe pesynbTaTta MbICIIUTENbHLIX AENCTBUMIA B BUAE vepTexa, BbINos-
HEHHOro B COOTBETCTBUKN C TpeboBaHusaMun cuctemol ECK/.

B aTtom cnyyae 3D-mogenun MoryT CRyXWUTb Kak HarnsiagHoOW Ornopown, Tak n cneyunanb-
HbIM NPeaMeTOM U3YYeHUs, TO eCTb BbINOSHATL PYHKUMN HaTypanbHOW MOLenn uU ycrios-
HOro rpacumyeckoro n3obpaxeHusi. ATo NO3BOSMUT, Ha HalW B3rnsag, obnerynTb BbINOSHE-
HWe onepaunn npeacTaBneHnss U onepupoBaHus obpaszamu OH6BLEKTOB, YTO SIBMSETCHA He-
006X0QMMbIM YCNOBMEM Pa3BUTUS MPOCTPAHCTBEHHOIO NPEeACTaBEHNA U NPOCTPAHCTBEH-
Horo MblwneHus [9]. Coctas NporpaMMHbIX CPeACTB, NPUBIIEKaeMbIX K rnpoueccy oby4ye-
HUS, TakkKe MOXeT BapbupoBaTbCs. Tak, Ha aTane oOpMUPOBaHUS U pasBUTUA rpadomye-
CKMX YMEHUN N HaBbIKOB MOXHO ucnonb3oBatb AutoCAD. A npu BbINOSTHEHUN KYPCOBOW
paboTbl N0 TeMe «YTeHune, geTanMpoBaHME U MOAENUPOBaHME vepTexa obwero Bnaay,
Korga yxe cqopMupoBaHbl HEOBXOANUMbIE YMEHUS KaK B TPAAULMOHHON, TO €CTb PYYHON,
TakK U KOMMNbIOTEPHOWN TEXHOMNOMMMU U CTYAEHTbI NEPEXOAAT K OBflaAeHUI0 NpueMamMmmn peLue-
HUS Bonee CrOXHbIX WHXEHEepPHbIX 3a4ad, COCTaBfSAKLWMX OCHOBY MPOEKTHO-KOHCTPYK-
TOPCKOWN OEeATENbHOCTU, NpeanovTUTENbHEN ncnonb3oBathb Inventor. CpaBHuBasa paboTy u
Bo3mMoxHocTn AutoCAD u Inventor, cTyaeHTbl oTAalT npeanoyteHne Inventor, Tak Kak co-
KpallaeTcss pyvyHOW TpyAd, KOMMYECTBO OWMOOK Mpu BbINOMHEHUU rpadunyecknx pabor.
Hanpumep, B NpOeKUMOHHOM YepyeHun nporpamma Inventor no3sonseT NnocTpouTb BUAbI
N paspesbl npaktmyeckn 6e3 owmnbok, CBA3AHHbLIX C MPOCTPAHCTBEHHBLIM MbILIEHNEM,
N30METPUYECKYHO MPOEKUMIO C Bbipe3oM 1/4 YacTn 3a HECKONbKO CEeKyHAd, CoKpaljaeTcs
BpeMsi BbIMONHEHUs rpadumyeckon paboTtbl. YepTexn aetanen, coeguHeHuin, cbopoUdHbIX
eavHuy, B Inventor paccmatpmBalroTCs OOAHOBPEMEHHO C BU3yanu3auumen COOTBETCTBYHO-
wux 3D-mogenen n aHanu3om 3D-Moaenu Ha akpaHe. OTO JaeT BO3MOXHOCTb CTyAeHTaMm
Hay4YMTbCS YCTaHaBNMBaTb acCoUMaTUBHbBIE CBA3WM MeXAY Bu3yaribHbIMM 0OpasHbIMU JaH-
HbIMWN N UX NPOEKUUSAMMU, MOHATb CMbICI U Ha3HavyeHue npoekummn [10].

Mcnonb3oBaHWe HECKONbKMX CUCTEM aBTOMAaTU3UMPOBAHHOIO NPOEKTUpoBaHus obec-
neunsaert [11]:

— npepocTaBneHue cTyaeHTam 6onblie MHCTPYMEHTarbHbIX BO3MOXHOCTEW WUC-
cnefoBaHus, KOHCTPYMPOBAHUS, MOLENNPOBAHNS;
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—  vHAMBMAYyanusauuio n guddepeHumaumio npouecca odbyyeHus;
—  MOBbILLEHNE MOTMBaLUKN 0BYyYEHNS;
—  pacwmpeHue n yrnybneHne ndyqaemon npogeccmoHanbHon obnactu sHaHuig;
— pacwupeHne cdepbl CaMOCTOATENbHON NPodeCcCUoHanbHO-OPUEHTUPOBAHHOWN
AeATerIbHOCTU CTYAEHTOB.
[Mpymep BbLINOSTHEHHOIO 3aaHus NPUBOAUTCA Ha puc. 4.

Puc. 4. lNpumep 8bInoriHeHHo20 3adaHusi « CeyeHusi»

O606wWwasn ckazaHHOE, MOXHO cAaenaTb BblBO4 O TOM, YTO NPUMEHEHNE Takoro noa-
xoAa B y4ebHOM npouecce reoMeTpo-rpadnyeckmx AUCLUMMNIMH NO3BONUT PeLUnTb, Ha HaLl
B3rnsA, criegyolime 3agaym:

— COKpaTuUTb BpeMs BbINOMHEHUS rpaduyeckmnx paboT, Tem Bonee 4ToO 3aTpathbl
BPEMEHN Ha cO3[aHMe Mofenen B [anbHenwem KomneHcumpytTcs 6onee ObicTpon mnx
KOPPEKTUPOBKOW;

— yCTaHaBnuMBaTb accounaTUBHbIE CBA3W Mexay Bu3yarbHbiMKM OBpasHbIMU OaH-
HbIMW U MX NPOEKUMsIMU (OCOBEHHO akTyanbHO Mpu HeBGONbLIOM KONMMYECTBE YacoB Ha
n3ydeHne ANCLUMNIIMH rpadnyeckoro Lmkna);

— Ka4yeCTBEHHO CTPOUTb MOAENUN MPOEKTUPYEMbIX TEXHMYECKNMX OOBEKTOB U co3aa-
BaTb COOTBETCTBYHOLLYIO UM MPOEKTHYIO 1 pabouyto TEXHUYECKYD OKYMEHTaLMI0, NpUroa-
Hble AN NCNOMb30BaHUSA Ha BCEX aTanax XM3HEHHOro LMKIa n3genus.

Ob6yyascb € MCnonb3oBaHMEM MPOrpamMMHbIX MPOAYKTOB, NOALEPXKMBAKOLLNX MO-
AeNbHbIN NOAX0 B MPOEKTUPOBAHNN, CTYAEHTbI BbINOSTHAOT NPefyCMOTPEHHbIE B paMKax
ANCLMNIIMHBI rpadhmnyeckme paboTbl KAYECTBEHHO U C CYLLECTBEHHOW 3KOHOMUWEN BPEMEHN,
nony4atT HaBblkM paboTbl C MPOrpaMMHbIM MPOAYKTOM, obecneymBalolLMM peLLeHne
npodeccuoHanbHbIX 3agay, 3HakoMsaTca ¢ byayuwien npodeccunen. YyebHoe Bpemsa auc-
LUUNNHBI HANpaBnieHo Ha n3y4yeHne HeobxoaMMoro TeopeTNYeCcKoro Matepmana, Mogenum-
pOBaHME CIOXHbIX MOBEPXHOCTEN, U3AENUN, Hay4YHyo paboTy cTyaeHTa. B ganbHenwem
CTYAEHTbl UMEKT BO3MOXHOCTb BbINOSTHATL KypPCOBbIE, BbIMYCKHYK WU OUNNIOMHY0 paboThl
OCO3HaHHO N B COOTBETCTBUM C TpeboBaHMAMM NPOU3BOACTBA, NOSyYalT NpenmyLecTBa
npyv NPOXOXOEHUN NPON3BOACTBEHHOW NPaKTUKMA U TPYAOYCTPOMCTBE NO BblOpaHHOM chne-
unansHocTu [12].

B kayecTtBe pesynbrarta 3KCnepMMeHTa MOXHO OTMETUTb, YTO CTyAEHTbl NEepPBOro u
BTOPOro KypCoB, u3ydvarowme ancumnnuHy «VHxeHepHas rpaduka» € MCNonb30BaHUEM
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AutoCAD wu Inventor, akTUBHO M YCMELHO y4acCTBYOT B CTYAEHYECKOW Hay4HO-MpaKTu-
yeckon KoHdgepeHuun HITY mm. P. E. AnekceeBa no rpaduyeckum gucumnnuHam. [lo-
3TOMy npepgnonaraeTcs AanbHenwasa paboTa ¢ uenbio 6onee rnybokoro nccnegoBaHus
BOMPOCOB O MeTodax M OpraHM3auuoHHbIX hopmax aPPeKTUBHOIO (POPMUPOBAHUA NPO-
deccroHanbHbIX reoMeTpo-rpadPUHEcKNX KOMMNEeTEHUUN C UCMONb30BaHNEM MHOPMaLN-
OHHO-KOMMYHUKALUMOHHBIX TEXHOSTOMMW B pamkax y4ebHOro npouecca, HanpasfeHHbIX Ha
npodgeccrmoHanbHoe cTaHoBneHne Byayulero cneynanucta.
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Optimum approach to the use of computer technologies in educational process on geometry-graphic
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Abstract. Geometry and graphic disciplines consider constructing graphical models of engineering fields of
activity, such as drawings, spatial models, visual images, using modern computer technology. Technological
capabilities of new training tools both activate students' cognitive activity of students and encourage them to
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