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MMPOI'PAMMBI AutoCAD
B KPYXKE TEXHUYECKOI'O TBOPYECTBA).
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E-mail: gaioa@tut.by
B crarbe wu3NOXKEHBI BOMPOCH O0y4deHHs paboTe B TpapHUUecKuX perakTopax
yyaluxcs TEXHUYECKUX KPY)KKOB BHEIIKOJBHBIX YyupexkaeHui. Ha mnpumepe
ucnoisb3oBanus rmporpamMmmbl AUtOCAD mpencraBieHbl BO3MOXHOCTH UCIIOIB30BaAHUS
rpaduyecKuX peJaKTOpoOB B 00pa30BaTEIHLHOM IPOCTPAHCTBE CPEIHEH MIKOJIBI.

Knrouesvie cnosa: WHPOPMAIMOHHBIE TEXHOJOTUHM, .LpapUUEeCKHil peaakTop,
TEXHUYECKOE TBOPUECTBO, U3TOTOBJIEHUE MOJIEIEH.

WudopmanroHHbIE TEXHOJIOTUH B 0Opa30oBaHMU KAK I1€JarOTHYECKHUE TEXHOJOTHH,
UCHOJb3YIOUIME CHelHalbHble CHOCOOBI, MPOrPAMMHBIE M TEXHHYECKHE CpEACTBA JUIS
paboTel ¢ uHPOpManuen SABISIOTCS A(P(GEKTUBHBIM METOJOM IOATOTOBKM yYaIMXcs K
CaMOCTOSITENIbHOW ~ NMPOJYKTUBHOW  JIEATENBHOCTH B YCIOBHAX HMH(OPMAIMOHHOTO
oOmiecTBa.

B mHacrosmiee Bpemsi, Bpems OYPHOTO pPa3BUTHA HH(POPMAITMOHHBIX TEXHOJOTHA,
nepe neJaroraMu 1 pyKoBOAUTENISIMU, KPYKKOB TEXHUUECKOTO TBOPYECTBA PACKPBIBAIOTCS
HOBBIE BO3MOXXHOCTH KOMIIbIOTEpU3ALMM  00pa30oBaTEIbHOTO IIpolecca, a HMEHHO
BKJIIOYEHHE B paboOTy C JEeTbMU M3y4eHHs SJIEMEHTOB CHCTEM AaBTOMAaTH3MPOBAHHOTO
MIPOCKTUPOBAHUS. 310 00yCnoBIeHO HE0OXOIUMOCTHIO COBEPIIICHCTBOBAHUS
o0pa3oBaTeNnbHOrO IMpoflecea M  MOSABICHHEM OECIUIAaTHBIX WJINM YCIOBHO-OECTIIIATHBIX
MaKEeTOB Mporpamm Juis paboTsl ¢ rpaduyeckoil nHpopmanuei B oopazoBanuu: AutoCAD
LT, KOMITAC-3D LT,  T-Flex Edu u ap.

JlaHHBIC ~TIPOTPAMMBI TIPEJICTABIISIOT IIUPOKHE BO3MOXHOCTH HE TOJBKO IS
HarJSIIHOTO MPE/CTAaBICHUS U3y4aeMoro MaTepuaia, HO M JUIsl CO3/IaHUs ICKU30B JieTajien
MoOJiesiell U BUPTYaIbHOIO MX IpPEICTaBICHMs A0 BOIUIOUIEHMS B «MeTajuie». OcBoeHHe
MAKETOB KOMITBIOTEPHOTO MOJITUPOBAHMS MPEAOCTABISAET y4alluMCsl BO3MOXKHOCTh
MPAKTUYECKH COTIPHUKOCHYTHCS C BRICOKUMH TEXHOJIOTHUSIMHU.

Kak wu3BecTHO, HMH(OpPMAIIMOHHBIE TEXHOJOTMHM IIHPOKO TPHUMEHSIOTCS Ha
MIPOU3BOJICTBE, B MCKYCCTBE, KyJIbType. Hamm meTw He XOTSAT OCTaBaThCs B CTOPOHE OT
sToro mpouecca. OAHAKO CErofgHs SBHO MpeoOsajaroT TEHAECHIUH HCIOJIb30BAHUS
YUEHUKAMH COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA JINIIb B KOMITBIOTEPHBIX UTPaX,
pas3BieYeHUAX... MaKCUMyM — HHTEpHET, MNpOrpaMMUpOBaHUE. A BeAb HUCHOJIb3Ys
KOMITBIOTEPHI C COOTBETCTBYIOIIMM MPOTPAMMHBIM 00ecCriedeHHeM, MOKHO peliaTh caMble
pasHble 3a/7a4d Kak B IIKOJE, TaKk M B OONBIIMHCTBE HANpPaBICHUH TEXHHUUYECKOTO
TBOPYECTBA, OCOOCHHO B MOJICTTU3ME.



B ocHOBHOM TpexMmepHble MOJEIM MPEAHA3HAYEHbl [UIsI MHCIIOJIB30BAHUS B
J€MOHCTPALMOHHBIX LesiX. OHU He3aMEHMMBbI AJIs [IPEe3eHTalU, BBICTABOK, 00OCHOBAHUS
MIPOEKTOB, T.€. KOT/1a HEOOXOJMMO HATJISAHO MOKa3aTh, KAKUM Oy/eT OKOHYATEeIbHBIA BHUIL
nu3zenus wiM npoekra. Kpome Toro, MeTonbl TpEXMEPHOIO MOJEIMPOBAHMS HY)KHBI TaM,
rZle HY)KHO IOKa3aTh B 00bEME YK€ TOTOBbIE OOBEKTHI MIIM OOBEKTHI, CYIIECTBOBABIINE
panee. Takum 00pa3oM, TPEXMEpHOE MOJEIMPOBAHUE — ITO HE TOJNbKO Oyayuiee, HO U
IIPOLIUIOE U HACTOSIIIIEE.

TpexmepHOoe MOAEIMPOBAHME JACT OYEHb TOYHYKHO MOJEIb, MaKCUMAaJIbHO
NpUOIMKEHHYIO K peanbHOCTH. COBpEeMEHHBIE MPOTPaMMbl MOJEIMPOBAHUS MOMOTAIOT
JOCTUYb BBICOKOM AeTanu3auuu. IIpu 3TOM 3HAUMTENBHO YBEIMYMBAETCS HAIJSJHOCTH
Oyaymero u3aenus. BoipasuTe TpexMepHbIii 00BEKT B JBYXMEPHOU IIOCKOCTH HEMPOCTO,
Toraa kak 3D Bu3yanm3anus JaeT BO3MOXKHOCTh TIIATEIbHO MPOpaboTaTh M, YTO CAMOE
IJIaBHOE, IIPOCMOTPETH BCE JIETalN. DTO 00Jiee JOCTYIMHBINA CIIOCO0 BH3yaTH3aIHu.

B nacrosmee Bpems nar06as mporpaMma TBEpJOTEIbHOTO MOJCIUPOBAHUS TO3BOJISET
co3laBaTh  TpPEXMEpHbIE  OOBEKTHI W3  0a30BBIX  NIPOCTPAHCTBEHHBIX  (hopM:
napajieJIenuneoB, KOHYCOB, LWIMHAPOB, cdep, TOPOB M TCi  BpaiieHus (T.H.
npuMuTHBOB). M3 sTuX QopM myreM uX OOBEAMHEHUS, BBIYUTAHUS U IEPECCUCHUS
cTposTcsi OoJsiee CIOXKHBIE IMPOCTPaHCTBEHHbIE Tena. Kpome TOFRo, T€na MOXKHO CTPOMTH,
casurasi 2D-00bEeKT BIOJIb 33JaHHOTO BEKTOpa WJIM Bpamjas, ero BOKPYTr OCH. ITO
Ype3BbIYAHO BaXKHBIC ONEPALMM IIPH AHAIMU3E CIOXKHBIX JE€TaJCld OCTAIOTCS JOCTaTOYHO
CJIOKHBIMU JJIS1 BOCTIPUSTHUS I€TbMHU.

B TpexmepHyl0 MoOJenb JAOCTaTOYHO HPOCTO “ BHOCUTh NPAKTUYECKU JHOOBIE
U3MEHEHHUA. MOXXHO H3MEHSTh NIpPOEKT, yOupaTh, OJHU JeTaJd MU J00aBJIATH HOBBIE.
daHTa3us NPaKTHUECKH HUYEM He OTPAHUYEHA, M MOXHO OBICTPO BBIOpAaTh MMEHHO TOT
BapHaHT, KOTOPBIM MOJOMIET HaWIydylIMM 00pa3oM, a 3TO OCOOEHHO AaKTyalbHO s
JETCKUX paboT.

HEKOTOPBIE OBJACTHU IIPUMEHEHUS I'PA®OUYECKOI'O
PEJAKTOPA HA 3AHSATHUAX B IHIKOJIE U B KPYXKKAX
TEXHUYECKOI'O TBOPYECTBA

1. Y100HBIH TOMOMIHUK Uis paboOThl C uYepTekaMU M CXEMaMH — KaK Ha
Oymare, TOJIbKO 3HAUMTENIHO IMpOIle, C JAJbHEHIINM BBIBOJAOM Ha MEXaHHUYECKYIO
00paboTtky (Harmpumep, UITY).

2. D¢ hexTuBHBINA U MTPOCTOW HHCTPYMEHT BU3yaIU3allUH TPOEKTOB (MoJenel 1
MaKETOB), C MOMOIIBI0 KOTOPOTO MOXKHO 3apaHee «IIpeABUACTH» OOIIMN BUI OyIyIIero
U3JIEIHSL.

3. HNHCcTpyMEHT mOCTpOeHMs pa3BepToK 1o 3D-Moaenn n3nenus.

Ha npumepe ucnonszoBanust nmporpammbsl AutoCAD B paboTe TEXHHUECKOTO KpYy»KKa
paccMOTpPUM HEKOTOpblE BO3MOXKHOCTH, peaju3alus KOTOpPBIX HAaNpsSMyl CBA3aHa C
Ha3HAUYE€HUEM [aHHOTO MpPOrpaMMHOro mpoxaykra. Beibop mnporpammel  AutoCAD
OOyCIIOBJIEGH HE TOJBKO €€ JOCTYMHOCThIO, HO M HIIMPOKUMH BO3MOXHOCTSAMH, XOTS
cxonuele mo QynkiusaMm nporpammbl (KOMITAC-3D, T-Flex u T1.m.), uMmes napyroi
uHTepdeiic, nHbIe TMOIb30BATEIBCKUE BOZMOKHOCTH, TEM HE MEHEE, aHAJIOTHYHBI 110 CBOEH
CyTH — IO KpailHell wmepe, [UIsi pelmieHus 3aj1ad, CTOSAMIMX T[epesa IelaroroM.
D¢ dexTuBHOCTH 00pPa30BATENBHOIO MPOIEcca MOTJIAa ObI ObITH BBIIIE, €CITU Obl KPY>KKOBIIBI
o0Jasjay HavYaabHBIMU HaBBIKAMH YepueHus, Kak 3To Obl10 eme 10-15 ner nazan. Beap He
3psl YEpUYEHHE HA3BIBAIOT HE NPEAMETOM, a SI3BIKOM, U 3TO MMEHHO TOT SI3bIK, KOTOPBIN
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NEPEeBOJUT MATTEPHBl IMPOCTPAHCTBEHHOTO MPEACTABICHHS W  BOOOpaXEeHHUS B
OOIIEeIOCTYIHBIN S3bIK CUMBOJIOB U CXEM, T.€. uepTexkeil. M xorna nmorepsiHa cBsA3b MEXIY
yepueHHeM (CO3JaHMeM uepTeXel, HMX YTeHHeM U T.aI.) M TPYIOBBIM OOy4YeHUEM
(BOTUIOIIICHUEM HAYEPUYCHHOTO B Marepuaie), To, 06e3ycioBHO, 3(PPEKTUBHOCTh OCBOCHUS
rpadu4ecKkoro pegakTopa yMmeHbliaercs. Ho, MCIOnb3ys CyIIECTBYIOUIMA HHTEpEC K
KOMITBIOTEPHBIM TEXHOJIOTUSIM, MOKHO Hay4UTh pedeHka onepupoBath B cpene AutoCAD,
HampuMep, CO3/1aBaTh ICKU3bI, MpocTeiine cOOpKH (Ha OCHOBE CO3JAHHBIX IEAaroroM
AJIEMEHTOB), 00JIeKaTh (haHTa3MHU B TPEXMEPHBIC MOJICIM TEXHUKH OYAyIIero.

Cnoxno mu nersm ocBouTh AutoCAD? Ecnum uartu craHgapTHBIM IIyTEM — OT
YepyeHHs] Ha IUIOCKOCTH K MPOCTPAHCTBEHHOMY IPEACTaBICHUI0 OOBEKTOB, — TO MYTh
MOJKET OKa3aThCsl CIIOKHBIM U JIOJTHUM, a YYUTBIBAsl, YTO YEPUCHUE ceilyac Mmpenojaercs B
JIEBAITOM KJj1acce — TO U HenpeogoiuMbiM. Ho AutoCAD 1no3BoJiieT NOMTH U IPYyTUM IyTEM
— 0T 00BEMHOTO0, T.€. OT MPOCTPAHCTBEHHBIX MOJEINEeH, K UX TpapHUUeCKUM aHajIoraMm — K
yepTexkam W cxemaM. Kak MOKa3bIBaeT MPaKTUKA, OMNEPUPOBAHUE TAaKMMH OOBEKTaMU
BIIOJIHE «II0 3y0am» Jaxe IIECTUKIACCHUKY, TpPH YCIOBHU .METOAWYECKOTO U
JTUIaKTHYECKOTO COMPOBOXKACHUA. B 3TOM cMbIce IeTsSM IpoIie MOCTPOUTh KOHKPETHBIN
TEXHUYECKHI OOBEKT (HampuMep, MOJENb KOCMHUYECKOTO KOpalsis, MM aBTOMOOWIIS) U3
3apaHee MOATOTOBJICHHBIX AJIEMEHTOB-MOJYJCH, YeM «IapajjieiorpaMM B JEKapTOBBIX
KOOPAMHATAX.

Takue crocoObl mocTpoeHUs 00pa30B TEXHUUYECKUX OObEKTOB MOHSTHBI U JIOCTYITHBI
IIKOJIbHUKAM 0€3 CHelHaibHON MOATOTOBKM TPU HAIUYMN «KYOMKOB» — 3JIEMEHTOB, U3
KOTOPBIX MOXHO CTPOUTH 3TH OO0BEKThl. Ilo CyTH, 3TOT HpHeM MOKHO CPaBHHUTH CO
cOOpKOH KOHCTPYKTOpa, YeM JETH C YJOBOJICTBUEM 3aHMMAIOTCS, OTJIMYHE TOJBKO B
KayecTBE BUPTYaAJbHBIX 3JEMEHTOB, UX CIOXHOCTH U OOBEMHOCTH M, CIIE€JOBATENIbHO, B
0osbIIel BO3MOXHOCTH Ul yHpaBisgseMOl «(anTtazuu. IlpenonaBarento HE0OXOIUMO
IPEBAPUTENILHO CO3aTh OMOIMOTEKY BUPTYAJIBHBIX AJIEMEHTOB pPA3IMYHOW TEMaTHUKH,
HampuMep, AJi1 aBTOMOJIEIMCTOB — U3 «KOJIECA», «OCH», «paMbl», «KaOMHBI», «KYy30Ba» U
ap. B stom cnyuae (a 3TO camoe€ mepBoe 3aHATHE) pedsTa OCBaMBAIOT OINEpaLUU
KOIMPOBaHUA (Kojieca UM OCH), TiepeHoca (KOMIIOHOBKAa BCEX 3JIeMEHTOB Ha pame). [lns
BBINOJIHEHUS] ATUX oOlepauuil. HEOOXOAMMO 3HAHHME TOJIBKO HEKOTOpbIX KoMmaua: ZOOM
(ITokazats), 3D ORBIT (3-opouta) u3 6onee uem 350, a Takke UMETh MpPEICTAaBICHHUE O
TOUKaxX NpHUBSA3KU. Taxim 006pa3oM, KOHCTPYMPOBAHHE IPEBPAIIAETCS B YBJIEKATEIbHYIO
UTPY U JIETH, HE OCO3HABAst STOTO, y4aTcs CO37aBaTh TEXHUYECKHE CUCTEMBI, OCBaUBas MPH
3TOM CEPbE3HYI0 HHKEHEPHYIO TPOrpamMMmy.

[Tocne y€meniHOro OCBOCHHS TEXHOJIOTHH «COOPKM» CHUMAETCS ICHUXOJOTHYECKUN
O6apbep, OOYCIIOBICHHBIN KaKylIelcs CIIOKHOCTBIO M OOMJIMEM KOMAaHJ CHUCTEMbI
AutoCAD.

Ilocne ocBoeHUS >IEMEHTOB TpapHUUEecKOro HSKpaHa U 3HAKOMCTBA C IaHEISIMHU
WHCTPYMEHTOB ¥ BBITIOJHEHUS MPOCTEHIINX «COOPOYHBIX)» ONEpanuil y IOHBIX TEXHUKOB
BO3HUKAECT COBEPILEHHO €CTECTBEHHOE KEJaHHEe CJlIeNaTh YTO-HUOYAb CBOE. DTO Kak pa3s
TOT MOMEHT, KOTJa TPOOYXNAIOUIMICI WHTEpeC K KOHCTPYUPOBAHHIO TEXHHUYECKUX
O0OBEKTOB MOXXHO TOJKPENHUTh 3HAKOMCTBOM C TpaUyecKUMH NPUMUTHBAMU U
OCHOBHBIMH ITPHEMaMH UX CO3[aHUS U PEIaKTHPOBAHHSL.

B ToM ciydae, ecnum IeTH 3aHUMAIOTCS TEXHWYECKHM MOJICIIMPOBAHUEM B KPYXKKE
Wi Ha (akyabTaTUBE, M MMEIOT NPEICTaBICHHE O IPOLEcce MOCTPOSHHUS XOTsA Obl
OyMa)KHOW MOJIENH T10 pa3BepPTKaM, TO IMPOIIECC OCBOCHUS MPOTPaAMMBI YITPOIIAETCS B CHITY



TOr0, YTO OHM YK€ HMMEIOT [JEJ0 C 3JIEMEHTaMM uepueHus. B 3ToMm ciiydae ocBoeHue
nporpammbl AutoCAD cTaHoBuTcs erie 60siee IPOCThIM U €CTECTBEHHBIM JIEJIOM.

N3rotoBneHne MOJAEIU-KONMM HA 3aHATUAX B KPYXKKE HAYMHAETCSd C IIOMCKa
TEXHUYECKOH JOKYMEHTAlMH, KaK IpaBuio, B Buae portorpaduii, ueprexei, cxem u t.11. U
HE BCerja BUJ ATOM JOKYMEHTAI[MH COOTBETCTBYET HEOOXOAMMOMY YPOBHIO TpeOOBaHMIA
KayecTBa, MaciTaba u T.4. K ToMy ke Bcerza ecTsb yejlaHue BHECTH COOCTBEHHYIO JICTITY B
W3TOTOBIICHHME MOJIENIM, M OSTO HMEHHO Ta o00JacTh, B KOTOPOW KOMIIBIOTEpHOE
PENAKTUPOBAaHUE HE TOJBKO BO3MOKHO, HO M OTHOCUTENBHO JIETKO OCYIECTBUMO.

[Tockonbky naHHbIM acnekT ucnosib3zoBanus AutoCAD’a HepoCcTaTOYHO OCBEIIEH B
JUTeparype, CyIIeCTBYEeT HEOOXOIMMOCTh BOCHOJHHUTH 3TOT mnpoben. Iloctpoenue
pa3BepTOK MojeNled M, HaoOOPOT, M3rOTOBJIEHUE MOJEIEH MO pa3BEpPTKaM — JOBOJIBHO
4acTo BCTpevaromuecs 3agaun B mogenusme. AutoCAD 1mo3BosisieT moMoYb MOJEINCTY B
pemieHnn 3Tux 3anad. Kakum oOpa3oMm pemiaroTcs Takoro poja 3agadyd 0e3 MOMOIIU
KommbloTepa? BeiOupaercs HeoOxonumasi pas3BepTKa (€cild OHa €CTh), AaKKypaTHO
[IEPEBOJUTCSI Ha KAaueCTBEHHYIO OyMmary, Bblpe3aercs U ckieuBaercs. Kak mokasbiBaer
OIBIT PabOTHI, YK€ NepBOil cTanuu (IepedepurnBaHUsl pa3BEepPTKH) ObIBAET 1OCTATOYHO,
9TOOBI HaBCET]a «OTBANTHY YEIIOBEKA OT MOJAEIN3Ma, 0COOCHHO €C/Ii 3TO peOCHOK, U €CITU
TaKasl onepanus JeJ1aeTcs B IEPBbI pas.

beimo Obl HecmpaBemnMBO yTBEpkaaTh, 4To AutoCAD+ Bce crenmaer 3a IOHBIX
TEXHUKOB, HO, IO KpailHell Mmepe, paboTa ¢ TakMUM «HamapHUKOM» JIOCTaBUT OoJibliee
YIOBOJIbCTBHE, a KadecTBO ee OynerT HamHoro Belme. K ToMy e  mpu mnomouu
AutoCAD’a MOXHO THOCTPOHMTH DPa3BEpPTKYy (@ Takxke TBEpIOTENbHYIO MOJENb), UMes B
KayecTBE HCXOJHOTO MaTrepuana TONbKo . pororpaduio, wWin Jaxe PUCYHOK
npeamnoiaraeMoro usienus. B ciaydae HMCHonb30BaHMS TIpadUyUecKoro  penakropa
MOCJIEZI0BATEIBHOCTh CO3AaHMsl Mozenu MeHsieTes. [locne xonupoBanus Qaiina (popmar
JPG) B okHO AutoCAD u macmtabupoBaHUs, T.e. MOJYYEHUs uepTeka HEOOXOJUMOTo
pa3Mepa, MOBEpX HEro MpoYepUUBAETCS HOBBIM aOpUC — KaK MOJ KOMUPKY, TOJIBKO TOpasio
jerye, akkyparHee u ObicTpee. K ToMy. ke Ha JaHHON CTaJ iy BO3MOYKHO pelaKTUPOBAHHE,
UCIPaBJIEHUE U T.II. ONIEPALIUHU, HaCTO BCTPEUAIOIINECS B MOJIETMPOBAHUH Pa3BEPTOK.

He BnaBasick B TeXHUYECKHE TIOJPOOHOCTH, CIEAYyEeT OTMETUTh, YTO IPHU BBITOJHEHUN
JAHHBIX OTEepaINil AeTH 3HAKOMSITCS €Ille ¢ HEKOTOPbIMHU onuusiMu nporpammsl AutoCAD:
ciio, MaciTaObl U MaclTabupoBaHHUe, pa3Mepbl U Jap. Mbl couwin 1eIecoo0pa3HbIM Ha
[EpBOM  3Tale W3Y4EHUS  TBEPAOTEIBHOTO  MOJEIMPOBAHUS HE  HCIOJIb30BaTh
KOOPAMHATHBIN METO/, a OTPaHUYUTHCS MOJICIMPOBAHUEM B IIPOCTPAHCTBE 0€3 MPUBSZKH K
MIPOEKIIMOHHOMY YEPUEHUIO.

Jlanee, co3jaHHbIe BUPTYaIbHbIE MPOEKTHI MOTYT OBITh «IIPEBPALIECHBI» B OCsA3aeMble
MIPOJIYKTHI JETCKOTO TEXHUYECKOTO TBOPUECTBA, T.K. JIJII HEKOTOPHIX BUI0B 000PYI0BaHUS
AutoCAD sBnsiercst ynpaBisoLel mporpaMMoi, T.e. 06paboTka OCYIIECTBISETCS MPSIMO
[0 4epTexy. DTO U IPaBUPOBAIBbHBIE MAIIUHbI, U MPOMBIIUIEHHBIE JIa3epbl, U HEKOTOPHIE
Jpyrue BUIBl TEXHOJIOTMYECKOro obopymoBaHus. TakuM o00pa3oM MOKHO H3TOTOBUTH
JIETAIM BBICOYANIIETO KAadecTBa, KOTOPOE B JAPYIHMX YCIOBHUAX HeNOCTHXKHUMO. Ilo Takoi
TEXHOJIOTMM  W3TOTABIMBAIOTCA  HEPBIOPBHI I aBUAMOJENEW, IIMAHTOyThl  JAJIs
CyJIOMOJIelIeH, IacCu U3 JIESTUPOBAHHOM CTalM JUIsl TPACCOBBIX aBTOMOJIEIIEH.

KakoBbl ~ mepcHeKTUBBI  HUCHOJIB30BaHUS  rpa@UUecKUX  peaakTOpoB B
00pa3oBaTebHOM POCTPAHCTBE IIKOJIbI?

Kax moka3zpiBaer omnbIT ucnonbs3oBanuss AutoCAD B paboTe TEXHUYECKOTO KPYXKKa,
BO3pACT JeTeil caMm 1o cebe He SBISETCA NPEMSATCTBHEM JJIsi OCBOCHHUS TpaHuuecKoro
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penaktopa. CienoBaTellbHO, HA YPOKaX JETH TaKKe MOTJIH Obl IPUOOIIATHCS K MEPEIOBEIM
MPOrPaMMHBIM TPOAYKTaM, CHOCOOHBIM HE TOJILKO TMOMOYh B PEIICHUH KOHKPETHBIX
y4eOHBIX 3aj7]a4, HO ¥ TOBIHUATH Ha BbIOOp Oyaymielt npodeccuu. Mcnonb30BaHue 0CHOB
reoMeTporpa)uueckoro MOJCIMPOBAaHUSI HaWOOJee OINpPaBIAaHHO HA YPOKAaX YEpUYCHUS,
reoMeTpruu, XOTd U B APYrux JUCHUIINIMHAX BO3MOKHO HCIIOJIB30BAHUC IIOTCHIHAJIA,
3aJI0)KCHHOTO B JJAHHBIX MPOTPAMMHBIX MTPOIYKTaX.
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