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A.C. I'pomanckmid, 1-p TexH. HayK, nnpod., A.A. Xpyukmuii,
KaH/1. TeXH. HayK, jou., B.A. ['pomaackuit, crapiumia
npenogasatesb, KpUuROPOKCKUN TEXHUUECKUNA YHUBEPCUTET

UCTOIb30OBAHUE KOMIIBTEPHBIX TEXHOJOI'AHU TTPM
OBYYEHUU CTYJIEHTOB - HPEAHTOCBUIKA CO3JAHI S
HOBBIX MEXATPOHHbBIX CUCTEM I'OPHBIX MAIIHH '

B cmamee npuseoensl pesyiomaniol 61€OPEnust ulno6ayuOHHbIX  KOMIbIONEPHBLX
MEXNONO2UT NPENOOACUNUA HA Kaheope 20pnuix siauun u 0dopyoosanus Kpugo«
PONCCKOLO MCXHUHECCROCO YHUCCPCUMCHIA.

Ha coBpemeHHOM Jtame pa3BaTHA BbICILIEro 00pazoBaHusA, UpOTE-
KalOUICM B HOBbIX COUMAIbHO-IKOHOMHUECKUX U MHPOPMALMOHHBIX YCI10~
BUsIX, Bce Ooliee BbICOKME TpeDOBaHUA I1TPEALABAAIOTCA K COACPKAHUK)
oOpa3oBaTe/IbHOIO NPOLECCa B TEXHUYECKUX By3ax. M cpeay BamHeAIuUX
HANPaBAEHUH COBEPLICHCTBOBAHUSA OOYYEHUs CTYACHTOB CTOWT 3a1a4da
BHEJIPEHUA B Y UEeOHbIH 1POLECC HOBBIX KOMITBIOTEPHBLIX TEXHOAOHE

Pa3Butre TEXHOMOIUM BbILILIO HA TAKOM YPOBEHb, YTO HE MCNOJB30-
BaTh B paboTe Crelualiu3upoBaHHbIC MAKETHBIC MPOrpaMMbl [IPOCTO HE-
BO3MOKHO. IIporpammbr Tuna SolidWorks, MathCad u ap. ceiiuac apis-
IOTCH HE3AMEHMMbIM WHCTPYMEHTOM B PAbOTE TEXHWUECKOIO Cre[HaNu-
cra. BnajeHne KOMIbIOTEPHbIMU TEXHONOIUAMMU ABAACTCH HEOOXO)(MMBIM
arpuOyTOM 1MPOPECCHOHANTBHON TPUTOJHOCTU CIIEUMANNCTA B COBPEMEH-
HOM 0OtecTBe. YRBEJIMUEHHE CNIPOca Ha KOHCTPYKTOPOB, BAAJCHOLIIX ITH-
MH TEXHONOI'MSAMM, CTABUT 3a7auy [OBbLIEHU KayecTBa OOPA30BAHMS,
Bo3MOMHBIMM TTyTAMHM pelUEHUs ITOU 3a1a4M ABIAOTCH COZAAHME HHTE-
PAKTHBHBIX CPEJICTB OOyUEHUsS sl HHTEHCUPUKALMUK 1TOJIY UeHHKS SHAHWI
U YMEHMH, a TaKXkKe BBINOJHEHUs CTYACHTAaMU pad0T OCHOBAHHDLIX HA pe-
AITBHBIX MMPOU3BO/ACTBEHHBIX JAHHBIX. '

[TpoBesiennblit ananmu3 nybauMkauui no gasHou npobneme |1, 2] no-
KasaJl, 4To Yallle BCero A 00yUueHUs CO31aHUI0 MapaMeTPUYECKuy. TRep-
JOTENbHBIX MOJIENEH M aBTOMaTU3UPOBAHHOMY OOBEKTHO - OPUEHTHPO-
BAHHOMY KOHCTPYUPOBAHUIO M3EIMU 00WEro U ropHoro MawmHocTpoe-
HUA B KauecTBe 0a30BOro nporpaMMHoro obecneveHus BIOUpaeTcs maker
SolidWorks u paboratoume Ha ero rarGopme  1IpOrpaMMbi:
COSMOSWorks ans MHKEHEpHbIX pacueToB, eDrawing kak CpeicTsBo

B nopsake obeyxaeHus
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KOJIEXTUBHON pab0OThl HaJ NPOEKTOM M OMOJIMOTEKA CTAaHIAPTHBIX H3Je-
auit Toolbox. OcobeHHO cieayeT OTMETUTH TNMOJOKHUTENBHBIN ONBIT MO-
506HON paboThl, NpoBeAEHHON HA Kadeape ropHhIX MallMH W MHKUHU-
puHra B HaumoHaJbHOM TOPHOM YHHUBEPCHUTETE, I/l€ pa3padoTaH psijl AUC-
UMILIMH CBA3AHHBIX C KOMIIBIOTEPHBIMU TEXHOJOTHAMM 1IPOEKTUPOBAHMS
[2].

(6ecneYuTh BO3MOKHOCTh BHIOOpA TEMATUKH BBITIOJIHEHUS CTYJIeH-
TAMW  HAYYHO-KOHCTPYKTOPCKUX padOT € MCNOJb30BAHMEM KOMIIBIOTEp-
HEIX  TEXHOJOrMM, OCHOBAHHbLIX HA PEAIbHBIX [JAHHBLIX TPOEKTHO-
KOHCTPY KTOPCKUX MHCTWTYTOB W NPOU3BOIACTBEHHBIX TNPEANPHUATHH, a
TAK)KE BO3MOXKHOCTH 110 BHEAPEHHUIO PE3YJIBTATOB TAKUX pabOT HEToCpe-
CTBEHHO TPU KOHCTPYHUPOBAHUHU U MPOU3BOLCTBE HOBOTO FOPHOTO 000OpPY-
AOBAHNSL.

FamHbIMU 3a@4aMK, KOTOPBIE PELUAIOTCsl B Pe3yibTaTre HCIOJb30-
BaHMs CPCACTB KOMIBIOTEPHbBIX TEXHOJNOIMNA B npoliecce 00yueHus, ABis-
HTCH: AKTHBK3ALMS YUCOHON JIESTEJIBHOCTH, MOBBIIEHNE €€ I(PPEKTHBHO-
CTHM W Ka1ecTBa, pa3zBUTHE KYJbLTYPbI CAMOCTOSITENILHONW padOThl CTY/IEH-
TOB, PacilMpeHue Chepbl MX CAMOCTOATENLHON €A TENILHOCTH 1 J1P.

MuTeHCUBHOE pa3zBUTHE KOMITLIOTCPHbLIX TEXHOJIOMMA NPUBEIO K TO-
MY, UTO fIpoliecc 00y4eHUs BBILIE] HA HOBBIA YPOBEHb, YTO TO3BOJISET Ka-
YEeCTBEHHO M3MEHHTDH COACPIKAHVE, METO/Ibl U OPTaHU3aMOHHBIE (OPMBbI
obyuenns. Ho nake npn HanMuMM 10CTaTOMHO XOpoWIeH TeXHUYeCcKo# Oa-
3bl, BosHUAKaeT npobiema, Kak npu A0CTATOYHO OTPpaHUYEeHHOM 00BEME
BPEMEHH HAYUUTHL CTYAEHTOB pabOTe C HOBBIMH CJOXKHBIMH I1POrpDAMM-
BBIMW TIPOAY KTaMH.

IlpenonaBarensiMu kadesipel TOPHBIX MalllMH U obopynosanus Kpu-
BOPOKCKOIO TEXHUUYECKOr0 YHMBEPCUTETA pazpadboOTaH psii AMCUMAIUIMH
I3 BEHIYCKAEMbIX CMEUNANBHOCTEN, MO3BOJIAIOLLIMX CTYAEHTaM B NOJIHOM
Mepe OCBOMTH KOMIBIOTEPHOE IapaMeTpuueckoe npoektupoBanue. Llenb
FPOro KOMIUIEKCA JIMCHMIUIMH - 00yueHHe Oy1y LIMX WHIKCHEPOB KOMIIbIO-
TEPHLIM TEXHOJIOTUAM KOHCTPYHPOBAHUS MAIIMH ¥ 000PYI0BAHUS HA OC-
HOBE 11apaMETPUUECKOr0 TBEPAOTEJILHOI'O MOJIEIUPOBAHNA U CO3/IaHUE T'a-
JEPEN PasINUHBIX KOHCTPYKTUBHBIX HUCIOJHEHWH OTAC/IbHBIX Y3JI0B, BbI-
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MMOMHEHHBIX ONBITHBIMU KOHCTPYKTOpamu (1ads .1). B nanbHeiem TBep- -

JOTENLHbIE MOJIEM Y3JI0B TOPHBIX MAUHH OYAyT WCTIOIB30BaHbl B J1a00-
paTtopibix pabotax kak y4eOHbII MaTepuan.

IabGopatopubie paboOThl, CMOJICIMPOBAHHBIE B KOMIBIOTEPHBIX KOM-
naexcax, 001aatoT Cey LILMMH TIPEUMY LIECTBAMM.
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Tabruua 1

Cxema pacnpejeneHus JMCUUILIMH KOMIBIOTEPHOIO POCKTHUPOBAHLS
Mo Kypcam 00y4eHus CTyIeHTOB

NPOEKTUPOBAHUE

[ Kype [ 2 3 4
Ce- 3 4 5 6 7 8 9
MECTpP | . I I
TeprorenbHoe | OCHOBBI KOM- MeTtoasl MOIEIUPOBA- CATIP
KOMIBIOTEPHOE | TMbKTEPHBIX HUSI IPH NPOEKTUPOBA-
r pac4eToB mexa- HUU FOPHBIX MaIlKH

[Tpomeruuies-
Hoe (hopmMoab-

OCHOBBI KOM- |
11 BlOTCpHO ro

HUUECKHX CHC-
TEM M [porpam-

JIMCLMILT

MUPOBAHUA B | NPOEKTUPOBA- pasoBiaHUEe M
cpee HUWS TOPHLIX | JUM3AMH [OPHBIX
MathCAD MaLIMH Maummy 1 000-

1
| Py OBAHHA

Bo-nepBbIX, CYUIECTBY IOIIME TEXHOJOMMU MO3ZBOJIAIOT MOAECIUPOBATH
peasibHbIC IMPOLECCHI AOCTATOUHO JOCTOBEPHO.

Bo-BTOpbIX, JUist nipoBeIcHUsA TaKuX Jaboparopubix padort He 1pedy-
CTCS HU NOMELeHus, HU 000py10BaHUA, HU OOCTYKUBAIOLLIETO IEepCoHa-
na.

BostbLyt0 po/ib B MOJMOTOBKE CASLMAIUCTA TEXHUIECKOro Mpo(unsg
UI'PaeT MoHUMaHue OOIUEeH CXeMbl MOCTPOEHUS TIOO0H TEXHHYECKOH CUc-
TeMbl — CHAYaNa KOHUEIIIMA, TEOPETUYECKUE U PACUYETHbIE MO/ICIIH, II0TOM
KOMITBIOTEPHOE MO/ICJIMPOBAHUE, @ YIKE NOTOM — PEabHblH OIbIT.

CpaBHenue pes3ynbTatoB padoThl BUPTY A1bHOM MOJIEIW U PEANBHOIO
OIbITA, KAK U3BECTHO, U ABJISETCSH KPUTCPUEM MPABUIBHOCTH KOHLICTILIMMN.

Takoe nocrpoeHue yuebOHOro npouecca B odnactu J1adboparopHoro
NPAKTUKYMa €CTb HE YTO MHOE, KaK HECKOJIbKO yNpOLUEHHAs MOJEIb pa-
00ThI CHieUUANTUCTA B 11000 001acTH HAY KM M TEXHUKH.

Takum 00pa3zom, B TOW MAM MHOI MEpEe KOMIIBIOTCPHO — HH(Opma-~
IHOHHBIE KOMIIIEKChl MOI'YT ObITh MPUMEHEHbI K Pa3IHUHBIM COCTABISIO-
UM CXeMbl ipoliecca 00y4eHus Ha pasHbIX dTanax padoTkl.

[Ipy nM3yyveHuu TaKuX JAUCHUIUIUH, CTYAEHThI MPUOOpeTatoT (a30BhIE
HaBBIKM 110 IOCTPOCHUIO TBEPJOTENbHbIX MOJCACH, IPOBEJAEHNIO PacHeTOR
M aHajin3a JieTalieil MauH, 0QOpMICHUIO KOHCTPYKTOPCKOW JIOKYMEHTa~
[HH, @ TaKkKe paspadoTke INPUAOKEHHI JII8 aBTOMATU3HPOBAHHOIO KOH-
CTPYMpPOBaHUA W NPOEKTUPOBAHUA. JInst 3aKperieHusi YTUX HABLIKOB MbI
OPMEHTHUPYEM CTY/ICHTOB Ha BBINOJIHEHUE PEalIbHbIX MPOEKTOB IO 31Kd3dM
[POEKTHBIX MHCTUTYTOB M MAlIMHOCTPOMTE/IbHBIX Mpeanpuituii Kpueoro
Pora. Hammm KOHTaKTBI ¢ 9TUMH MHCTHUTYTAMM U NPEATIPUATHAMU BLIABUITH

"2
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MX 3HAYUTEJIBHYIO 3aMHTEPECOBAHHOCTE B TTOBBIIIEHHH KA4eCTBA TIPOEKT-
HO-KOHCTPYKTOPCKOW JIOKYMEHTalMKB Osiaroaps HOBBIM KOMITBIOTEPHBIM
TEXHOJIOMMAM POEKTUPOBAHMS.

Takum obpaszom, K 4 Kypcy CTYACHTHI BianeeT 0a30BLIMH HABBIKAMHU
KOMIBLIOTEPHOTO KOHCTPY UPOBAHMA M TPOEKTUPOBAHUS PaA3INYHOTO 000-
pyaosanus. B nansHednem Jyis yriyOJeHus 3TUX 3HAHWH W MOBBIIICHMS
KauecTBa 00pazoBaHys KaXIOMY CTYUCHTY [HpPeIaractics BO3MOKHOCTh
BBLINOJHEHWS HAy YHO-KOHCTPYKTOPCKOH paboThl HA OCHOBE OTOBOpa O
TBOPHYCCKOM COTPYJAHUYECTBE C TEM MJIM MHBIM TIPOCKTHO - KOHCTPYKTOp-
CKWUM MHCTUTYTOM WM MIPOM3BOACTBEHHBIM fipeanpustuem. Takas paborta
BBIMOJHACTCA CTYACHTaMHW Ha NMPOTHKCHUM TTOCJICTY FOUIUX 2X JeTt 06yqe—
HMs W ¢e MOKHO pasfie/IuTh Ha ce/lyrolne atans! (puc. 1):

| - nonyuenue 3aganus, NOCTPOECHUE KOMIILIOTEPHONW MOAECNH Ma-

HHAHBI NI Y3J1a;
2 - aHallnu3 KOMl’lb}OTepHOﬁ MOZECIH MAUIMHbBI MW Y3J1a;

3 - YCOBEPUICHCTBOBAHME KOHCTPY KIIMH MAIITHBI MJTH Y3112,
4 - (hopmupoBanue oTyeTa no npoaesaHHon padbore;
5 - BHEJIPEHME PE3yJILTATOR.

3 aran 4 aTtan 5 atan

1 aran 2 aran

Pucynox 1. DTarsr HAay4YHO-KOHCTPYKTOPCKOH pabOTEI CTYIIEHTOR

‘ Ha nepBoMm 7Tarne 3akioyaeTcss JOrOBOP 0 TBOPYECKOM COTPY JHHUuE-
crae Meskay kadenpoil TOpHBIX MalMH U 060pya0Banus KpuBOpoKCKOTO
TEXHMUECCKOTO YHUBEPCUTETA W NPOEKTHO-KOHCTPY KTOPCKUM MHCTHTYTOM
WIM 1IPOM3BOIACTBEHHBIM NPEIIPUATHEM, OrOBapUBAaeTCs TeMa padoThl,
samanwe (Hanpumep, B 2010 rojy 3akiroueH qoroBop ¢ KpuBopooxckum
OAO K3I'™ na ncenenoBanne u mojepunsaunio ctadka YCBII-250A).
CryIeHTY BbYIAETCs KOMIIIEKT paloynX yepTekeit MallliHbl WIH y3Jia.

Jlajaee CTyACHT NPUCTYNAET K NOCTPOEHUIO TBEPAOTEIbHBIX MOJIelIeii
peTaneit u cOopok 1o nosyYeHHOH KOHCTPYKTOPCKO# JTI0KYMCHTALIHH,

Ha sropom yTare aHanu3a KOMIBIOTEPHONH MOJETH MALIMHBI WK Y3~
N4, CTYJEHT, HArpyKasl TBEPIOTEIbHbIC MOEIN IKBUBAJICHTHBIMU HArpy3-

(o]
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KaM{'B pa3iuyHbIX peXUMax, onpe/enser onacHble yYaCTKH ¢ TOYIKH 3pe-
HUS HAMPAKEHWI.

Ha tperbem 3Tare, 1o pesysibTaraMm HPOYHOCTHBIX pacyeion, CTy-
JIEHT M3bICKMBACT W MPEAJiaraeT BapuaHThl YCOBEPUIEHCTBORAHUA KOHCT-
PYKUHM MaAlIMHbl WKW y3J1a C UEJIbH) CHU)KEHUA OMACHBIX HANPKKCHUA B
JleTalsx.

Ha uerseprom arane paborel ¢TyAeHT, OPOPMIIAET OTHET O IPOJIE-
JIAaHHOU paboTe W Ha MATOM IEpPEIaeT ero MPOeKTHO-KOHCTPYKTOPCKOMY
WUHCTUTYTY MJTA [IPOU3BOACTBEHHOMY MPEANPUATHIO.

Marepuanbl MPOBOAMMON HAYUHO-KOHCTPY KTOPCKOM padOTEL 10wKaT-
csi B OCHOBY DakanaBpckou paborbl U BbiNYCKHOM MarvucTepckoii paborst.
B sTix paborax ocyuiecTBiseTcs aajibueifias jopaborka npeaiokeHHbIX
TEXHMUYECKUX PEIIeHMH, yHACTHE B CTY/EHUYECKMX MPOEKTHO - KORCTPYK-
TOPCKUX U HAYYHO-UCCIE0BATENLCKMX KOHKYPCAX.

Ha ceroaHsiuHuil AeHb 3aKIOUEH JIOIOBOP O TBOPUECKOM COT|Y IHE~
yectse ¢ OAO «KpuBOpOMmCKHMIA 3aBOJI FOPHOIO MALLMHOCTPOSHIMAY T10
teme “HcesegoBanue M pacueT OCHOBHbBIX Y3JIOB CTaHKa APOIIETHOrO
Oypenus YCBIL-250A”. 3a otaenbHbIMUA CTYACHTaMU ObLIM 3aKPEIUICHBI
Crelytolpe y3ibl: MauTa, paMa, MexaHu3M Bparuarens OypoBOro ¢rara;
cenaparop M Mcciie/loBaHue noseeHns OypoBoro crasa npu Oypervn.

Crypenramu Tperbero Kypea cneuuainsaunu «Kommnptorepoe mpo-
eKTUPOBAHME M KOHCTPYWUPOBAHME TI'OPHBIX MAIIMH W 000pY/10BAHUS» B
pamMkax KypcoBOro IpoeKTUpOBaHUsA 3a [BA Mecsiua ObUIO nocTpoeHo ob-
el cnoxHocTy 0kosno 500 peraneti U cOOpok.

Jlanee 13 BCeX JleTaiieil M y3MOB C MCIOJNL30BAHUEM MPOIPAMMBI
CosmosWorks Obuid npoBeAeHbl pacyeTbl HANPAKEHUIH, ACHCTBY IOILIMX B
OCHOBHBIX JleTaliax TUX y3ioB. [Ipumep pacuera HanpskeHnid Bajna nep-
BOI cTyneHu pejtykropa Bpawarens OypoBoro crapa rnpu MakCHMailbHBIX
Harpyskax nokaszaH Ha puc.2. Ha pucyHKe rnokasaHbl yBeiIHUeHHLIEe JUIA
HarAHocTH Gopmbl gedopmMauuii Bana 1 ero 3yObeBs, a Takke 1uKala Ha-
NPsKEHUI B MECTaxX NpuioKeHus narpysok. [lpu stom npeaenbHo 1oy c-
TMbie Hanpsokenns 4,85-10%1a ne npeBbIeHsl. BRINOMHEHHBIE HCC/E10-
BAaHU HAMPSHKEHUI APy rUX y3M0B CTAHKA 110KA3dJIH, YTO OHU TAKKE HIAXO0-
JISTCSL B IIPEJIenax JOMYCTUMBIX BEJTUHMH.

OcHOBHbIE 3aMEUYaHUs 10 BBHINOIHEHHOMY CTYACHTAMU (IPOCKTY Ka-
CaIUCh KOHCTPYKTOPCKUX OMOOK B UCXOJHON KOHCTPYKTOPCKO JOKY-
MEHTALUU.
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Pucynok 2. Ilpumep pacuera HanpsxeHUi Bana NEPBOH CTYNEHN pelyKTopa
BpalaTesisi OypoEBOro cTaBa CTaHKa

[[poanan3upoBaB BeIsIBIECHHbIC OLUMOKHM, C/IeNaH BLIBOJL O TOM YTO,
8% o7 OOILEro KOJMYECTBA JOKYMEHTORB COAEPXKaJIM OUIMOKW, IpUUEeM
0,6% o1 BCEro KOJWYECcTBA OLWIMOOK SABJISIOTCS O(QOPMUTEITBCKUMHU, OC-
TaJlbHLIC KOHCTPYKTOPCKUE. [Ipn 3TOM KOHCTpYKTOpCKHE OIIMOKU B OC-
HOBHOM BCTPEYAKTCS B KPYIHbIX COOPKAX, JA€Tald KOTOPbIX COENHSUTUCH
C NOMOLILIO CBAPKM, HarpUMep Mauta cTtaHka. B npolecce BbINOIHEHUs
BUPTYUIBHBIX COOPOK BBISIBWIMCH KOHCTPYKTOPCKHE OIIMOKH, KOTOpbIE
VIMEJTA MECTO B KOHCTPYKTOPCKOW JJOKYMEHTAIMK 3aBoa. oyt Bee y3iibl
HE BO3MOXKHO OBUIO cOOpaTh BCEACTBUE HECOOTBETCTBHS CONPSraeMbiX
paszMePOB OTIE/TBHbIX JAeTallei.

Cneayer OTMETHUTh, YTO, BCE HAMICHHBIE KOHCTPYKTOPCKME OLIMOKM
MOKHO BBISSBUTH TOJILKO T0C]E CO3/1aHus TBEPAOTEIbHON BUPTYIBLHOU
MOJIESIN TaKo cOOpKM unam npu cbopke peansHoro usaenusi. OHAKO
O1MOKK BhISIBISIEMbBIE TIPU cOOpKe peanbHOro u3jaeams, 00pazHo ropops,
JOPOro CTosT NPEANpPUsITUIO TaK, KaKk W3rOTOBJIEHUE HOBbLIX JIETAJICH WK
NOATOHKA YK€ W3TOTOBJIEHHBIX 3TO HE ONpPaBJAHHBIE 3aTpaThl, YMCHb-
IWAIOLIHE MPUOBLIB TIPEATNPUITHS.

CyulecTBeHHON npobiaeMoit py padoTe cTaHka HIAPOUICYHOTO Oy-
peHust SABIBICTCS NOTEPsl YCTOMUMBOCTM OYypPOBOrO CTaBa BCJICIACTBHUE €ro
PE3OHAHCHBIX KOJICOAHUH, Y4TO NPUBOAUT K 3HAUYMTENLHON BHUOpaluM W
JMHAMHUHECKUM Harpyskam [3].
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BypoBbIe LITaHry 910 JUIMHHBIE TPYOYaThie CTEPKHU, KOTOPLIE 11PE1-
CTaBIAOT CODOM CIIOXKHBbIE KOnebaTeIbHbIe CUCTEMbI C pacIpe/ eS¢t HbIM M
napamerpamu. OHH UMEIOT HECKOJILKO YacTOT COOCTBEHHBIX KOIEDANUM,
KOTOPbIE W3MEHAIOTCH B 3aBUCUMOCTU OT YCHIIMA [MOJA4YU M KOJHU4ECTBA
CBMHYEHHDBIX LUTAHT, N0JIaBaeMbIX Ha 3a00#. Pacuersl 4acToT U HopMm CBO-
0o/1HbIX KOJIeOaHM BBITONHEHbI C MCIOJNIB30BAHUEM Hporpamner (os-
mosWorks, puc. 3.

B xoje HayuHoi paboThI CTY/IeHTAMH OB TPOBEAEHBI UCCEI0BA-
HUSL 4ACTOT ITUX KoJieOaHUI 1A OAHOM, ABYX M TPEX IUTAHT NpU yCHINU
nojauu 30 kH, a Tak xe AONONHUTENBHO JUISt OJHOM LUITAHTU MPU Y CUITUIX
60, 120 u 240 kH, taba. 2. Caeayer OTMETUTh, YTO Oiarogaps KOMIIbIO-
TEPHOU TEXHOJIOTUU, [TOJYHEHbI HOBBIC M HATJISAAHBIE HAYUYHBIE Pe3y/ibTa-
TBI B 00;1aCTH M3yueHus GopM 1 1acTor Kosiebanuit 6yposoro craea. [Jo-
nydeHue Takux JaHHbLIX TEOPETUHECKUMU METO/IaMU BeChbMa 3aTpyHK-

TeJIbHO.
Tabnuua 2.

Pesynbrarsl ncciaeaoBaHuii cOOCTBEHHbLIX KOneOaHHIT
crasa OypOBBIX ITAHT

Moanl KonuuecTBo wranr -
conebanwit | 1| 2 | 3 [ v | 1 ]
Hanoproe ycunue, kH

o p 3 ] 30 [ 30 | 6 [ 120 [ 240

| ~ YacTtotsl cobcTBeHHbI KOaebanuH, [ 1 -

i I [ 2,15 0,50 | 0,18 2,14 2,005 | 1,69

| il [ 14,18 352 | 1,54 14,18 1404 | 1575

il 3998 10,15 | 442 3998 | 3987 | 3963 |

PaccmoTpum pesyabrarhl MOJACIMPOBAHUS OAHOM IUTAHIU NPH YCH-
nmuu nojaun 240 kH, npusesennsie B 12062, [Ipy ckopoctu BpauieHus
Oyposoro craga 100 o6/mMun Oyuet Bo30yxkaarscsa neppas mojaa 1.69 1y,
BbI3biBAIOLLAS PE30HAHCHbIE KONeDaHUsA HAa 4acToTe BpauieHus OypoBOro

craBa 1,67 ['u.

Ecnu Besiercs Oypenne ponorom tuna 244.5 OK- [1I'B To obpasyer-

¢ ckBaxuHa guamerpoM 244.5 mM. 3a 0iuH 0DOPOT JIOJIOTa Kaxn1as ia-
poiuka nposepuercs 1,81 pas.
[TockoabKy J10JOTO MMEeT 3 LAPOLUKK, KaXJ1as M3 KOTOPbIX OCHALIECHA
HECKOJIbKUMH PsijlaMy TBEPAOCIUIABHBIX LITBIPEN C Pa3IMYHBIM KOJHYECT-
BOM Ha KaXJ0M Psi/ly, TO KaK/bli P IThIpeH OyjieT BO30YXK/1aTs CBOU
4aCTOTHI BbIHY X/IEHHbIX KosieOaHuii (Tabu. 3).
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Pucynok 3. @OPMBI M HaCTOTHI COOCTBEHHBIX
koncOanui 6ypoBo# WTaHru pazmepom
180x50x8000 mm

B L T e L e

JBesm cpaBHuTh TabIM-
1Bl 2 u 3, MOXHO YBMW/JETH,
YTO TPETUH sl TPETHEH LIa-
POLIKM CO3/aCT 4acTOTY BO3-
oyxaenusa 40I'n. Dro ovueHs
OJIM3KO K TPETbMM  MOJaM
3998 I'u, 39,87 I'uy n 39,63
['u cobcTBeHHBIX KONEOAHUM
OypoBOTO CTaBa, cOCTOSIIIE-
ro “3 O[HOW INTAHTH TIPH
yeunusx nopaum 60, 120 wu
240 xH.

I'lpn gpyrux ckopoctsix
BpalleHUsT ¥ YCUIIMAX TI0/a-
gy OypoBOro craBa o00s3a-
TEJILHO HAWIyTCs psjbl uLia-
poweKk — BO30YyAMTENM JIpy-
rux Moj, koinebaHuii, a 3To
3HAUUT, uTO M30ex)arTh pe3o-
HaHca OypeHuH TpaKkTHIe-
CKHM HEBO3MOKHO.

Jlns ycrpanenus: peso-
HaHCa MALIMHUCTBI Oy POBBIX
CTaQHKOB, Kak IIpaBWJIO, 3a-
IITUOOBBLIBAIOT CKBAXKHUHY 3a
CyeT CHWKEHUs NoJayd BO-
ObI Ha MPOMBIBKY .

Ilpn stoM yBenuumBa-
eTcsl IUIOTHOCTH 00pa3oBbI-
BaIOMIEWCS B CKBaXXMWHE
NyJbIlbl, 32 CYET Yero MyJib-
1a HaYMHAeT IOrnouaThs pe-
30HaHCHBIE KoyicOanus Oy-
poBoro crasa. OHaKO M3-3a
NOBBILIIEHHON aOpPa3UBHOCTH
nyJibllbl MUMEET MeCcTO I10-
BbILIEHHBIH M3HOC, Kak ca-
MOTO JI0JI0TA, TaK W IITTaHT.
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Tabnuua 3
Yacrorel (I't) BO30Yyxkaatoumx konedaHuii apoueyHoro 1omnora,
reHEepUpPyeMbIe TTOPOI0PA3PY IIAFOIITUMH IHTEIPAMY

- } Psj 1 Papg 2 Psn 3 'I Psir 4

———

Ilapowka 1 | 52,309 | 52,309 | 49,232 | 21,539
Illapowka 2 | 46,155 | 46.155 | 52309 27,693
[llapouka 3 | 64,617 | 64,617 | 40,001 | 9213 | - |

OaHUM 13 1TPOrPECCUBHBIX TEXHUYECKUX PELUCHUI ABISETCH CO3/a-
HMC MEXATPOHHOW CUCTEMbI YNpaBIEHUs peKUMamMu paborsl OYpoBOro
cranka. Takas cucTema J0KHA BKIIOYATh NPEUU3MOHHbIE JATUMKU KOH-
Tpoas cobcTBEHHOW wacTorhl BMOpauuu OypoBOro crapa, 4acToTsl €ro
BpaleHUsi W yCUIUs nojaun Ha 3a00M, KOHTPOJIMPYIOIIEE — YIIPaRIsIo-
UM KOMIIBIOTEP, @ TAKKE WIEKTPOMEXAHUHECKUE PEryasTopbl — WCIION-
HUTEILHBIX HIEMEHTOB, O3BOISAIOIUX ONEPATUBHO UBMEHATH AaHHbIE fa~
pamerpbl. [lpu srom Oyjer obecrieuuBaTbCs ObICTPOE pearuposaiue Ha
MOSBJACHUE PE30HAHCA W MOTepIo BUOPANMOHHON yCTOHUMBOCTH OYPOBOrO
CTaBa.

brnarogapst MHTEHCUMBHOK pabote B [NPOrpaMMHOM  KOMILICKCE
SolidWorks n nonayueHupiM 3HAHUSIM Yy CTYJIEHTOB [10ABUAACH [1PEJITO0-
ChUIKA CJaTh IK3AMEH Ha MMoJlydeHue MEXAYy HApOJAHOIro cepTudmkara cre-
unanucta SolidWorks. Yernsipe cryaesta KTY rpersero kypca. crenu-
ansHocTH «l"opHOE o0OOpynoBaHue», cneunanusauuy «Komnniorepuoe
MPOEKTUPOBAHME IOPHLIX MAIUMH K 00OPYI0BAHUA» CAAIN DK3AMEH U 110~
JIy "M Takue cepruduxarst, Tadi., 4.

Tabsmwa 4.
Crincox cryiedros KTV, nonyunBIImMx cepTU(PUKAT CICIHAIMCTA

R . _SolidWorks o
# Name We coneratulate « .  SolidWorls |
— - ¢ congratulate you on your achievement CERTITIED
| Andriy Aksenov | . | ASSOCIATE |
2 | Olexit Tereta real achievement
3 Ruslan Makarenko has suecessfully completed the requirements for
{ R
4 | Yevgeniy Vagin | Certified SolidWorks Associate |

O ceprudukarel MOkKeT yBUIETH B MHTEpHeTe n1060ii MeHenkep,
noA0UParOLLMIA Ka/1phl, WK PYKOBOJAUTEN b MPEANPUATUA HA cailTe
www.virtualtester. com/solidworks/branding/user-portal/user-portal. htmli;
1 - certified user; 2 - B okHe certified user BeIOparh BU1 cepTu(uxara , T €.
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Los DUl Ll bl
rpaa Certificate 1 BriOupaeTcss neppoe, To ecth certified SolidWorks
associate (CSWA); 3- nanee B rpadge Country BbIOupaeTcs cTpaHa M B
CHUCKC HIDKE 10 UMEHH UM aMHUINK WIN TI0 TOPOjly BBIOMPAETCsI COOT-
BETCTEYIOWMA cniennanuct. baarogaps »ToMy BbINYCKHMK By3a IMOJYYaeT
BOSMOYKHOCTD I0CTOMHOTO TPYA0YCTPOMCTBA.

Taknm o0pazoM, NpPUMEHEHHE KOMITBIOTEPHOTO TPOEKTHPOBAHUSA
00CCICHNBACT M3TOTOBJICHHE AECTANEH ¢ YTOYHEHHBIMU pa3mepamu, Oec-
NPETsTCTBEHHYI0 COOPKY B Y37bl. YCTPAHsIET HEOOXOAMMOCTh NMepeelIKu
JeTANCH B Npolecce M3roTOBJIEHMs, YTO 00eCreYuBaeT yBeJNYeHUE Mpo-
V3BOAMICBHOCTH TPY/a 1Ipu COOpKe W yJIyYlIEHHE KAYCCTBA KOHEYHOIO
W31CJIHS, YTO TIPUBOUT K TOJIOKUTEIILHOMY IKOHOMUUECKOMY IhdexTy.

Hoi0001.

[. PaccMOTpeHHbIe NpUMEpPbl UCIO0IbL30BAHUA KOMITBIOTEPHO —~ MH-
(GOPMALIMOHHBIX CUCTEM NPYU MIOATOTOBKE MHIKEHEPOB MO3BOJIAIOT aKTHBH-
SHPORATL PadOTy CTYNEHTOB, NOBBLICHTH YPOBEHbL NPAKTUUECKUX HABBIKOB,
1O\HSITH KavuecTBO TMOJINOTOBKHM CNEIMATUCTOR BBIIBUTH HOBBIC Hallpanjie-
HMA COBEPINIEHCTBOBAHMSA IOPHOM MALUMHLI, HaNpUMep, CO3/1aHne Mexa-
TPOHHON CUCTEMBbL YIIpaBicHusA pekuMamn paborel 0YpPOBOIro cTaHKa.

2. Paspaborannas metoanka o0yucHUs U NOJANOTOBKHW COBPEMEHHBIX
KOHCTPYKTOPOB TIO3BOJIAET NMOBBICHTH I (PEKTUBHOCTH 00OYUYEeHNUS U 00bEM
camocToATeIbBHON paboTel CTy/IeHTa. '

3. Minen, 3ajiokeHHbie nNpH pa3zpaboTKe JaHHOM METOAMKH, 1103B0OJIsA-
107 MHTCHCN(PULUMPOBATL MPOUECC, NOBLICHTH KauecTBO 00yueHus, odec-
NCYMTL BHICOKUM YPOBEHB MOJAIOTOBKU CTYJIEHTA C HOJXYUYECHHEM MEKIy-
raponoro ceprudukara cneyuamicta SolidWorks.
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