[TonoXKuTENnpHBINA ONBIT MCIOJIB30BAHUSI KOMIIBIOTEPHBIX TEXHOJOIMHM B y4eOHOM
Ipolecce U MOJyYEeHHbIE SKCIIEPUMEHTAIbHbBIE JaHHBIE CBUJETEILCTBYIOT O TOM, UTO
METOJIMKA Pa3BUTHsI MPOCTPAHCTBEHHBIX NPEICTABICHUN yYaIIUXCSl U CTYAEHTOB C HC-
[OJIb30BAHUEM KOMIUIEKTA IEKTPOHHBIX MaTPUIL SBJSETCA TOCTaTOYHO 3((HEKTUBHON
Y OCTaBJISET 3a OO0 MpaBo OBITH pEATM30BAaHHOM B MPAKTHKE CCY30B U BY30B.
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KOMIIBIOTEPHOE MOJIE/IMPOBAHUE ITAXOTHBIX AI'PEI'ATOB
HA BA3E MUHU-TPAKTOPA
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H.O. IleTpo4eHKo, CTYJEHT

bBenopycckuii 2cocyoapcmeennvii azpapnblii mexuuyeckuu yHugepcumen,
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MaXOTHBIC arperarThl.

AHHOTalUs: /B \KadeeTBe MOJEIUPOBAHUS PACCMOTPEHBI BapHUaHThl KOMITAHOBKHM TEXHOJIO-
TMYECKUX CXEM I1aXOTHBIX arperaroB Ha 0a3e MUHU-TPAKTOpa, Ha MpUMEpe KOTOPBIX IMOKa3aHa
B3alMOCBS3b:M3YUEHNS IpaUUECKUX TUCIUIUIMH C PeaTbHON CEIbCKOXO03SHCTBEHHON oneparueil.

B.cucteMe nmpodeccrnoHanbHON MOATOTOBKY UHXKEHEPA JII000T0 MPOopuIis BaXKHOE
MECTO 3aHMMaeT rpaduyeckas MOJArOTOBKAa, BO MHOI'OM OIpENEsomas ypOBEHb
MHIKCHEPHO-TEXHUUECKOT0 00pa3oBaHus cnenuanucta. [Ipuuem kpaiine He0OX0UMO
dbopMHpOBaHHE HOBOTO THMA TpadUuecKOil KyJIbTypbl, TEXHHYECKOTO MBIIUICHHUS,
aJIalITUPOBAHHOTO K KOHCTPYKTOPCKO-TEXHOJIOTMYECKUM WHHOBAIIMSIM COBPEMEHHOTO
npousBozcTBa [1].

Co3nanue COBpPEMEHHOM TEXHMKH Ha 3Tale €€ MPOEKTUPOBAHUA HE OrpaHu-
YMBAETCS JIUIIb €r0 T€OMETPUYECKHUM MOJAETUpOBaHHEM. be3 BcecTOpOHHEro MHke-
HEPHOTO aHajh3a MPOEKTUPYEMOTro OOBEKTa HEBO3MOXHO BBIMTyCKaTh KOHKY-

PEHTOCIOCOOHYIO MPOIYKIHUIO.
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MonenupoBanue 00bEKTOB C TOMOIIBIO CPEACTB KOMIBIOTEPHON IpaQUKU UMEET
pSA IPEUMYILECTB. IPOCTOTA, MHOTOIUIAHOBOCTb, ObICTPOTA BBIIIOJIHEHHUS, BO3MOX-
HOCTb TMOKOIO HU3MEHEHHus pas3padaTbiBaeMbIX Mojenei. HarmsaHocTes Takoro
MOJIETIMPOBAHUS JI€JA€T €ro IMPEANOYTUTEIbHBIM METOM B CPaBHEHHM C IPYTMMHU
criocodamu [2].

Cucrema KOMITIAC-3 D opuentupoBana Ha (popMUpOBaHHE MOJEICH M3ACIHA,
CoJIepKalIUX KaK TUIIMYHbIE, TAK U HECTAHAAPTHBIC, KOHCTPYKTUBHBIE AIIEMEHTHI.

B kagecTBe mnpumepa ISl MOJEIUMPOBAHMS MOYKHO PACCMOTPETH=PEAIbHBII
TPAKTOPHBINA arperat IUIsi aXxoThl Ha 0a3e MUHU-TpakTopa (puc.l). daHHbii arperat
M3rOTOBJIEH CBOMMH CUJIAMH B MHJIMBHyaJIbHOM X03sicTBe cTyneHTa Mesra A.C. u3
CIMCAaHHBIX y3J0B M arperaroB. Ha TpakTop HaBemieH IBYXKOPIYCHBIM IUIyI C
IUPUHON 3axBaTa Kaxkaoro kopmyca 0,20 M, a c3aau mpUKpEMieHa PHIXJIUTEIbHAS
cekuus. [IpononpHast 6aza arperara TeM camMbIM yJITHHSIETCS.

Pucynok 1 —Ilaxomnuuuii azpecam na 6aze MuHu-mpaxkmopa

B kauecTBe mpHMepOB KOMIIBIOTEPHOIO MOJAEIUPOBAHUS PACCMOTPUM PELICHUS
HECKOJIBKUX JOCTATOYHO MPOCTBIX WWHOCTYMHBIX Ul MOHMMAHMS 3a]ad, MO3TAIHO
JEMOHCTPUPYIOIIUX COBPEMEHHBIE, CPENCTBA TE€OMETPUUYECKOrO MOJEIUPOBAHUS,
npeaocTaBisieMble oJib3oBaTento nporpammoii KOMITAC-3D.

JUis  HarmsaHOM  JIeMOHCTpaluu  mpolecca cOOpKHM —arperaros, OOJerdyeHus
MOHMMAaHUs HAa3HAYCHUS, YETPONCTBA M TMpPHUHLMIA JIEHCTBHUS CO3AaHa OHOIMOTEKa
(OaHK MaHHBIX) W3 JAETAICH; y3JI0B, arperaToB, BXOSIINX B COOPOYHBIE €AMHUIIBI IO
TEXHOJIOTHYECKOH CXEME «MHHHU-TPAKTOP>» — HABECKA» — <CeIbX03MaImHa» (puc. 2).

CoznaBas cxempl' B' KOMITAC-3D, nonbs3oBaTenb MOXKET (POPMHUPOBATH KOHTYPHI
Ha OCHOBaHUM HATYPaJIbHBIX pa3MepOB U (POPM reoMeTpUIeCKIX OOBEKTOB.

Pucynok 2 — Bubnuomexa (bank 0anuwvix) demaneit, y3i108, azpezamos

OpnnHako 1t peleHus cneiupuyecKux BOIPOCOB HEJOCTATOYHO 0a30BbIX 3HAHUM
Ha4YepTATEILHON T€OMETPHUH, TPEOYIOTCS HEOOXOIUMbIE 3HAHUS 110 CIIEITUATLHOCTH.,
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Ha ocHoBanum OaHka [OaHHBIX M OHOJMOTEKM METOJAMU KOMIIBIOTEPHOTO
MO/JICIMPOBAHUS BBIMOJHEHBl TEXHOJOTHUECKHUE CXEMBbl MPOCTHIX MaXOTHBIX arpe-
ratoB (puc. 3) Ha 6a3e MUHH-TPAKTOPa, COCTABICHHBIC U3 MAJIOTra0apUTHBIX TUTYTOB U
YHUBEpCaJIbHON HABECKH K MUHU-TpaKTOpy Kiacca 3xkH.

Pucynok 3 —Munu-mpaxkmop + niye ¢ yuIuHOpU4ECKUM
omeanom (a), nnacmunuamoim omeanom (0), ouckoenlit niye ()

Ha (puc. 4,5) npuBeneHbl cXeMbl TaXOTHBIX arperaToB, COCTABJICHHbIC Ha 0ase
MUHU-TPAKTOPA, YHUBEPCAJIHLHOM HABECKU M MaJIOTa0apPUTHBIXy BETIEPh YiKEe 000pOT-
HBIX, IUIYT'OB, MO3BOJISIOMINX YIYUYIIUTh KAYECTBO BCHALIKH.

TexXHOIOrnYeCKue CXeMbl MaXOTHBIX arperatoB ¢ 0OOPOTHLIMU TUTyraMu Ha 0ase
MUHU-TPAKTOPA U YHUBEPCAJIbHAS HABECKA MPEJIQKEHBI U BBIIIOJIHEHBI CTYICHTAMU,
3aHUMAIOIIMMHUCS B YHUBEPCUTETE MTOCIIE OKOHYAHUM KOJUIEIKEN.

Pucynoxk 4 — Munu-mpaxkmop + o60opomuuwlit niyz
¢ yununopudeckum (a) u nracmunuamoim omeanom (6)

Pucynok 7 — Komobunupoeannslit noueoodopadbamoiearouyuil azpezam
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CoznaBas cxembl arperatoB B KOMIIAC-3D, mo TeXHOJIOrMYECKOH CcXeMe
«MUHU-TPAKTOP»—HABECKA»—<CEIbX03MAIlINHA», KPOME IMaXOTHBIX, MOXHO CO3/a-
BaTh KOMOMHHPOBaHHKIC (pUC. 6) M IPYTHE arperarsi.

Takum 00pa3oM, BBIMOJTHSIOTCS 3alaHUsI PA3IMYHOTO YPOBHS CIIOXKHOCTH U CO-
BEPUICHCTBYIOTCS HABBIKM HCIOJb30BAaHUS WHCTPYMEHTApPUS MOJACIUPOBAHUSA, 3aJ10-
xeHHoro B KOMITAC, cTUMYIMpYIOIIETro MBICTUTENBHYIO IESITEIIbBHOCTh 00YyHaeMOoro.

N3yyenue rpaduyeckux AUCIMIUIMH COBMECTHO C KOMIIBIOTEPHBIM MOJEIUPO-
BaHUEM B 3HAYUTEIbHOM CTENEHU CIOCOOCTBYET OoJiee OBICTPOMY., YCBOEHUIO
MaTepuaia, Oiarojaps MPOCTOTE W HAIJIAIHOCTH, 32 CYET 4Yero M JIOCTUIFaeTcs
BBITIOJTHEHUE TJIaBHOM 3adaun Tpaduueckoro oOpa3zoBaHus — CPOPMUPOBATH Y
OyAylIMX WHXKEHEPOB aOCTPAKTHOE MBIIUICHHWE U MPOCTPAHCTBEHHOE BOOOpaKeHHE,
pa3BUBaTh TBOPUYECKHUE CIOCOOHOCTH 00yYaEMBbIX.

B nanpheiimem B yueOHOM Mpoliecce CTYAEHThl aKTHBHO MOJb3YIOTCS OCBOEH-
HBIMH MPOTPAMMAaMHU MPU U3YUYEHUU APYTUX WHKEHEPHBIX AUCITUTUINH.

B xoze onpeneneHHoi TBOpUECKOM pabOTHI MO CO3AAHUIO TEXHOJOTUUECKUX CXEM
arperaToB CTYJEHThl MPUOOPETAIOT 3HAHUA U YMEHUS MPAKTHUYECKOTO pEIICHUS
UHKEHEPHBIX 3a/au rpaduyecKUMH METOJAaMH U (POPMUPYIOT HABBIKM CO3JIaHUS
KOHCTPYKTOPCKOM TOKYMEHTAIIUH.

3HaHUE ¥ UCTIOJIb30BaHNE KOMITBIOTEPHBIX BEXHOJOTHH MO TPpaPUIECKUM JUCITUTI-
JUHAM CTAaHOBHUTCS Ba)XXHBIM YCIIOBUEM KAadeCIBEHHOTO OOYYEHUSU TOATOTOBKHU
OyqyImuXx CHEeIUuaInCcTOB.
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COBPEMEHHBIE UTHTEPAKTUBHBIE CPEJICTBA OBYYEHMNS B BY3E
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B.A. Mopo3oBa, crapuuii penogaBaTesib

bpecmekuu 2ocyoapcmeentblil MexXHUYecKutl YHusepcumen,
2. Bpecm, Pecnybnuxa benapyco

KiioueBpie cnoBa: MHTEpAaKTUBHBIE CpPEACTBA OOyUEHHUs, AJIEKTPOHHBbIE YUYEOHUKH, BUJEO-
YPOKH, UHTEPAKTUBHAS JTOCKA.

AHHOTaIWS: B CTaThe PACCMATPHUBAIOTCS MHTEPAKTUBHBIC CPEICTBA O0OYUEHUS, X MPHUMEHEHHUE
B yueOHOM Mporiecce.

C HEKOTOpBIX MOp HENb3d OTHEIUTh IPYr OT Jpyra oOpa3oBaHue U HHGOp-
MAaI[MOHHBIE TEXHOJIOTUH, TeM 00Jiee YTO UMEHHO OHHM Ha JAHHBIA MOMEHT SIBJISIOTCS
OJIHUM M3 KJIIOYEBBIX HMHCTPYMEHTOB Mepenayd 3HaHuid. MIHTepakTHBHbBIE CpeicTBa
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