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pOBaHHeE.

AmnzoTanus. PaccMOTpeH akTyalbHBIN BOIPOC MOBBIIICHUS UHTEPECa CTYICH-
TOB K U3YYEHHIO Pa3/e]I0B HHKCHEPHOH Ipad MKy, IPexk/e BCEro K KOMIIBIOTEPHOM
rpaduke W MOJEIMPOBAHHIO, HA INPUMEPE NPOCKTUPOBAHUS PEATBLHOTO H3EIIHS
OPHUTHHAIBHON KOHCTPYKIIHN.

B yueGHOM mporiecce, MOMUMO U3YYEHUS TOTO MM WHOTO KOH-
KpETHOIO MaTepuaja JUCLUUIUIMHBI, CIEAyeT YJIEISITh BHUMaHUE
¥ BOTIpocaM, MOOYKIAr0IUM K Hel nHTepec. Hampumep, nmpuMeHu-
TEIHHO K MHXXCHEPHOW TpaduKke, OJHUM W3 PE3yJbTATOB H3yUCHUS
KOTOPO# JOJDKHO SIBUTHCS OBiIasieHue 3D-MopenupoBaHueM, CieayeT
JIEMOHCTPHUPOBATh LIMPOKUE
BO3MOXKHOCTH COBPEMEHHO-
ro MPOEKTHUPOBAHUA B IPAK-
THKE PEAJbHOrO CO3JaHUs
HOBBIX M37eNuil. SIpkue npu-
MEpbl peIlCHUA IpaKTHUye-
CKHX 33724 Ha ocHOBe 3D-Mo-
nmene OymyT crmocoOCTBO-
BaTh BO3PAaCTaHUIO HHTEpE-
ca CTYACHTOB K H3YUYECHUIO
1 KOMITBIOTEPHOH TpaduK,
Y JIeXalled B ee OCHOBE Ha-
YyepTaTebHOM  T'€OMETpUH,
C KOTOpOH B By3€ HAUMHAET-
Pucynok 1. CiBoeHHBIH 60pTOBOI €1 M3Yy4CHHEC 3TOro COBpE-
PEAYKTOp B UCXOJTHOM I10JIOKEHUU MCHHOI'O pas/Jciia MHKCHCP-

€ro COCTaBHbIX YacTel HOI rpaduKm.

117




OnuH w3 BO3MOXHBIX pEaTbHBIX IMPUMEPOB HCIIOIB30BAHMUS
3D-MonenupoBaHus JUisl IEMOHCTpAIMK CTyACHTaM MOKa3aH Ha pH-
cyHKax | u 2, rhe npuBeAeH Au3aiiH CIBOCHHOTO OOPTOBOTO pelyK-
TOpa, KOHCTPYKIMS KOTOpOro (pucyHku 3 u 4) Oblia co3aaHa M HC-
MBITaHa B HAYYIHBIX Iesx eme B 80-e rompl mpomuioro Beka [1].
3D-mMozmenb 3TOrO penykTopa, pa3paboTaHHas B Y4YeOHBIX LEJsX
B [IEPBO MOJIOBUHE JIECATHIX JIET HBIHCIIHETO CTOJICTHUS, OTIINYACTCS
BBICOKOM CTENEHBIO peaIuCTUYHOCTU. [locpencTBoM Hee MOXKHO Jie-
MOHCTPHPOBATh HE TOJBKO BO3MOKHOCTH COBPEMEHHBIX TEXHOJIOTHIt
MIPOCKTUPOBAHUS IO peaju3alyy Pa3IuYHBIX KOMIIOHOBOYHBIX pe-
LICHUN TaKOro CIOXHOTO HW3METHUsl, HO U MOKa3bIBaTh YCTPOHCTBO
B JIeHiCTBUN (PHUCYHOK 2). DTO TpHUBJIEKAaeT BHUMAHHUE CTYIICHTOB,
BBI3bIBAsl HEMOIETBHBIN HHTEPEC, U, HAJO HAACSITHCA, CTUMYIHPYET
U CTPEeMJICHHE K H3YyUYCHUIO AMCLIUIUIMHBI, JEXKaled B OCHOBE
3D-MonenupoBaHus, H, €CTECT-
BEHHO, K CaMOil KOMIIBIOTEPHOU
rpaduke.

KomnberorepHass Mozenp Tak-
K€ JJaeT BO3MOXHOCTH JIEMOHCT-
pUpOBaTH BIUSHHUE PA3IUIHBIX
KOHCTPYKITMOHHBIX ~ MaTepHaloB
Ha JU3aiiH U3Ieaus.

Wutepec noacrernsaercs ere
U TeM, YTO 3TO W3JENNE SBISIETCS
HEOOBIYHBIM KaK TI0 CBOEMY JH-
3aifHy, TaKk W 1O (HYHKIHOHAIb-
HOMy HazHadeHuto. I[Ipencras-
JIeHHas! KOHCTPYKIIHS CABOSHHOTO
OOpPTOBOTO pEeAyKTOpa TMO3BOJISIET,
HapsILy CO CBOMM TPSIMBIM Ha3Ha-
YEHHUEM, TPUBOIUTH BO BpalllCHUE
HECOMOE UM 3aJHEE Beayllee KO- penyKTOp B Kpaiitien paGoten
JIeCco TpaKTOpa, vHepeI[aBaTL Ha IIOJIOKCHHH €0 COCTaBHBIX ‘IaCTCﬁ,
KOJIECO KPYTAIINHU MOMECHT, a TaK- obecreynBaroIX HepeMeleHIe
JKe IepeMeEIaTh €ro 110 BEICOTE. KoJieca I10 BBICOTE

Pucynoxk 2. CaBoeHHsli 60pTOBOM
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JTO TepeMernieHne Heoo-
XOJIUMO B KOHCTPYKITHSIX TpaK-
TOPOB, MpeIHAa3HAYCHHBIX IS
paboThl B CIOXKHBIX YCIOBHSIX
MepEeCEUCHHON U TOPHOU MECT-
HOCTH, a TaKKe JJIsl MEXaHW3a-
oM paboT Ha OTKOCAaX KaHa-
JIOB ¥ IOPOT, B KIOBETaxX H T.II.,
TO €CTh Ha HAKJIOHHBIX IIO-
BepxHOCTsX. [lpn nBHMXKEeHUH

MONEPEK CKJIOHA TPaKTop 3a
: gyi‘%‘\\\\! CUCT NCPEMEIICHUS KOJIEC TIPO-
' THUBOIIOJIOKHBIX OOPTOB TIO BBI-
COTE COXpAHSET BEPTHKAIBHOE
MOJIOXKEHUE (PUCYHKH 5 U 6),
yTO HeoOXoAaMMo uia obecrie-
YyeHus1 Oe30MacCHOCTH B yKa3aH-
HBIX YCJIOBHAX DPaOOTHI, YIyd-
IIEHUsI YCJIOBUH Tpyaa Mexa-
HHU3aTOpa, YCTOMYMBOIO [IBHU-
KEHHSI MAIIMHHO-TPAKTOPHOTO
arperata U 0o0Jie€ KauyeCTBEHHOTO BBHITIOHEHUS TEXHOJIOTHYECKUX
orepanuu.

s Toro uyToObl OoJbIIIE 3aMHTEPECOBATH CTYJEHTOB BOIPOCa-
MU CO3/IaHUSI HOBBIX M3JIENHUN, HEOOBIYHOCTHIO MX KOHCTPYKTHBHBIX
pelleHni, TPUBOJANUTCS TOT (DaKT, YTO OPUTHHAIBLHOCTH OOPTOBOTO
pEAyKTOpa, a TOYHEE €ro HOBH3HA U MOJE3HOCTh, COOTBETCTBYIOT
n300peTaTeNIbCcKOMY YPOBHIO, T.€. HE SIBIISIIOTCS PE3YJIbTAaTOM pellle-
HUS TIOCTaBJICHHOM 3aJla4M MPOCTOT0 KOHCTPYHUPOBAHUS TI0 TIepeMe-
LIEHUIO KOJIEC TPAKTOpPa IO BBICOTE.

[IpoToTHIIOM 3TOH KOHCTPYKIMH SIBISAETCS] OOBIYHBIN OOPTOBOM
PEAYKTOp, yCTAaHABIMBAEMBIH Ha TPAKTOPE, C BO3MOXXHOCTHIO MOBO-
poTa, W CHabOXaeMBI YIIpaBIsIEMBIM TIPHUBOJOM MoBopoTa. Ho 1o-
CKOJIBKY TPHCIIOCOOJICHHE TPaKTopa K padoTe Ha HAKIOHHOW IIO-
BEPXHOCTH B BEPTHKAJIBHOM ITOJIO)KEHHUH BBIMOJHSAIOCH HE 32 CUET
CO3/IaHMsI KaKOH-TO MPHUHIUIIHMAIGHO HOBOW €ro KOHCTPYKIHH, YTO
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Pucynok 3. KoHCTpyKIus CIBOGHHOTO
60pTOBOro PeyKTOpa B paspese
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ObLI0 OBl PKOHOMHYECKH Hellele-
co00pa3Ho, a 3a cuyeT MoauduKa-
LIMU CEpUHHON MOJIENH TPaKTOpa,
MAacCOBO BBITycKaeMol MuHCKUM
TPaKTOPHBIM 3aBOJOM, TO OOBIU-
HBII TIOBOPOTHBI OOpPTOBOM pe-
JIYKTOp Hapyllaad BCIO KOMIIOHOB-
Ky TpaKTopa, CleIOoBaTeIbHO, U
€ro BO3MOYKHOCTH TI0 arperaTupo-
BaHUIO C IENBIM IUICH(OM TEXHO-
JIOTUYCCKHUX MAaIIIMH, HaBCIIUBae-
MBIX Ha HETO C3aIf MOCPEICTBOM
CIeIMabHOW  TuApodHUIIMPOBaH-
HOM KOHCTPYKLUUU (CHUCTEMBI Ha-
BEIIMBAHUS MAIllMH W OPYJHUi).

Pucynok 4. CiBoeHHBII 60pTOBOIT

peykTop B KpaiiHeM paGouem
IIOJIOKEHNH ero COCTABHBIX YacTeil Crosina 3aja4a B MOMEHT YCTpa-

HEHUS 3TOTO HEIOCTAaTKa COoXpa-
HUTh KOMITOHOBKY 0a30BO# CEpHIHON MOJEIH TpPaKTOpa U BCE €ro
BO3MOYKHOCTH TI0 arperaTupoOBaHUIO.

s ee pemeHus nmpexe
BCET0 Hamo OBLIO 00ECIEeUnTh
COOCHOE PpaCITOJIOKCHHE 3a]l-
HUX BEIYyIIUX KOJIEC TPAKTO-
pa ¢ BBHIXOJHBIMH BajaMH
TPAHCMHUCCHHU 3aTHETO MOCTa
TpakTopa (0€3 Kakoro-imbo
CMeIIeHus1), Kak y 0a30Boi
Moau(UIMpyeMOil  MOJICIH,
Y KOTOPOM ATH BBl SBJISIOT-
Csl HECYITUMH, TaK KaK KoJe-
ca YCTaHAaBIUBAIHUCH HEIO-
CpPEACTBEHHO HA HUX.

DTO-TO U SABUJIOCH KIIIO-

Pucynok 5. Tpakrop «berapyce»
C U3MEHAEMON TeOMETPUEN XOT0BOH CHCTEMBI
IO0M K CO3/IaHHIO paccMaTpu- JUIst pabOTHI B YCIIOBHAX I€PECCUCHHON
BaeMOro wm3o0pereHus [2]. U TOPHOH MECTHOCTH (BO BpeMsl UCHBITAHHI

Kopnyc IOBOPOTHOTO PEIyK- Ha nonurone MT3, n. Ab6uax, MuHCKuiA p-H)
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Topa OBLT BBITIOJHEH COJIe-
HEHHBIM U3 ABYX yacTed (pu-
cyHku 3 u 4). OgHa U3 HUX
yCTaHaBIMBAJIACh Ha KOPIIYC
TPAHCMHUCCUHM 33JHETO MOCTa
TpakTopa W Oblla CBsI3aHa
C CHJIOBBIM THJIPaBIHYECKUM
MWIAHAPOM JUIS  OCYIIECTB-
JIEHWsI ee YIpaBIsSeMOro IO-
BopoTa. BTopas, TouHO Takou
IUIMHBI IS 00€CIIEeUeHHus COo-
OCHOCTH BAaJIOB, YCTaHAaBIIH-
BaJIaCh MOBOPOTHO Ha TMEpPBOH
Pucynok 6. Obecrieuenne peprukanproro  14CTH PEIYKTOpa W KHHEMA-
I0JIO)KEHUS TPAKTOPA Ha CKIIOHE 32 cueT ~ TUYECKH  CBSI3bIBAJach  IIO-
MEPEMELIEHUS OJHOTO U3 KOJIEC CpeI[CTBOM TITU U pI)IT'IaFa
3aJHCTO MOCTAa 110 BBICOTC c KOpHyCOM TpaHCMI/ICCI/II/I.
Tsra u ppryar MOJENUPOBAIUCH TaKOW IJIMHBI, YTOOBI O0ECIICUUTD
HEOOXOIMMYIO KMHEMATUKy IepEeMELICHUs] KOpIlyca BTOPOH YacTH
peayKTopa MpH MOBOPOTE €ro MEepBOM YacTH, Omarogaps KOTOPOit
BBIXOJHOW BaJi, HECYIIUH 3aJHEEe KOJECO TPaKTopa, MepeMerascs
OBl MPAaKTUYECKU 10 BEPTUKAIBHOHW TpaekTopuu [3] (ans coxpaHe-
HUS KOMIIOHOBKM M BO3MOYKHOCTEW MO arperatupoBaHuio). Ha sty
KHHEMAaTUKy OKa3bIBAIOT BIUSHHE W KOOPIWHATHI PACTIOIOKECHHS
TOYKH TPUCOEIUHEHHS TSITH K KOPIYCYy TPAaHCMHCCHH, YTO TaKKe
HCCIIEIOBAJIOCH HA MOZEIH MPH X ONTUMHU3ALIH.

W3BecTHa TakKe KOHCTPYKLHsI OOPTOBOTO peayKTopa, pazpado-
TaHHas B MPOIIJIOM IPU CO3AAHUN BCEM M3BECTHOT'O COBETCKOTO JIy-
HOXO/1a, TIOKOPHWBIIIETO BIIEPBBIE €CTECTBEHHBII CITyTHUK 3€MIIH, KO-
Topas Moriia 661 00ecTieunTh YKa3aHHOE MepeMeIeHne Kojeca CTpo-
ro no Beptukanu [4]. O6 3TOM yCTpOHCTBE TakKe HE0OXO0IUMO TO-
BeJaTh CTYJEHTaM, HO OTMETUTh, YTO XOTS OHO C TEXHHUYECKOU TOY-
KM 3peHus 00JIee COBEpPIIEHHOE, ¢ SKOHOMUYECKOU — SBIISCTCS N305I-
TOYHBIM TEXHHYECKUM pEIIeHHEeM. JTO YCTPOWCTBO, BIIPOYEM, TaK
U HE BHEJPEHHOE, CO3JIaBalOCh JUIS APYroi Leiau — i HpuaHus
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KOJICCHBIM JIBW)KHTEIISIM JIyHOXOJla TpH HeobXxoaumocTh dddekra
maranust (IpyU MPEOI0JICHUH TPYIHOAOCTYHOTO penbeda). C npy-
TOW CTOPOHBI, y TPAKTOpPA B TAKOM CTPOT'OM MEPEMEIICHUH KOJIEC IO
BEPTHKAIN, YTOOBI y/IEPKMBATh €r0 B BEPTHUKAIHHOM MOJOKEHUH,
1 HeT HeoOxoaumocTH. [loaTomMy Ta KHHEMaTH4yecKkas CBs3b, KOTOpast
B pEAyKTOpax JIYHOXOJa OCYIIECTBISIACH MOCPEACTBOM 3y0YaThIX
KOJIeC, TIPU CO3/IaHUU TIOBOPOTHOTO CIBOCHHOTO PEIyKTOpa IS
TpakTopa, OblJIa 3aMEHEHa PAaCCMOTPEHHOW PHIYaKHOW KMHEMAaTHIC-
CKOM CBSI3b10, OTJIMYAIOIICHCS, KaK YKa3aHO B I N300peTeHus [2],
1 OonbIeit HaJIe)KHOCTBIO.

Cka3zaHHOE, IO MHEHUIO aBTOPa, MOXKET OBITh JOMOIHUTEILHBIM
y4eOHBIM MaTepHaiOM, EIMHCTBEHHOW IENhI0 KOTOPOTO SBISETCS
CTpEMJICHHE BBI3BATh HAa paHHEM JTale OOy4YeHHs B By3e OONBIIHN
MHTEpeC K W30paHHOW KOHCTPYKTOPCKOW CIEIUAILHOCTH, a 4epes
HEro — M K M3YYCHHUIO OCHOBHBIX Pa3JICJIOB WHKCHEPHOU rpadukw,
0COOEHHO K COBPEMEHHOMY IMPOCKTHPOBAHHUIO Ha OCHOBE 3D-mo-
JETMPOBAHUSI.
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