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1 Ies1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

HensiMu mpenojaBanus JUCHUILTUHBI «MOJIeTMPOBaHKNE B MAIIIMHOCTPOCHUMY SIBJISTFOTCSI:
OBJIaJICHNE COBPEMEHHBIMH METOJJaMH pacueTa U MOJEIMPOBaHUs OOBEKTOB U MPOLIECCOB Ha 0aze
nporpammHbix naketoB Kommac-3D, Autodesk Inventor; onajeHue DOCTaTOYHBIM YPOBHEM
po)EeCCHOHANIBHBIX KOMITIETCHIIMA B cooTBeTcTBUM C TpeboBanmsimu PI'OC BO 1o
nampasiennto 15.03.02 TexHoornueckue MalinHel 1 000pyIOBaHHUE

2 MecTo JTUCHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30oBaTe/ibHOIi MporpaMMbl

Jucuunnuaa MogenupoBaHue B MAalIMHOCTPOCHUM BXOJAUT B BapUaTHBHYKO 4YacThb
y4eOHOro I1aHa 00pa30BaTeIbHOM MPOTrPaMMBI.

JUia  u3ydyeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YyMEHMs,  BJaJEHUs),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YyUEHHS AUCLHUIUIUH/ IPAKTUK:

Cucrema aBTOMATHU3UPOBAHHOTO IIPOEKTUPOBAHMUS B METaJIITypruueCcKOM
MalIMHOCTPOEHUHU

OCHOBBI IPOEKTHUPOBAHUS

3HaHus (YMEHMs, BIaJleHHs), IOIYUYEeHHbIE NIPU U3YYEHUU JAHHOW TUCLHMIUIMHBEI OyIyT
HEOOXOIUMBI JUTSl U3yUCHHS TUCIUTLTNH/TIPAKTHK:

[TonroToBKa K 3aIIUTE U 3aIIMTA BBITYCKHON KBATM(UKAITHMOHHON paboThI

3 Komnerenuun odyuaromierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pe3y/ibTaThbl 00y4eHUs1

B pesynbrare ocBoeHUs JUCHUILIMHBL (MOyJis) «MOJENIMpOBaHUE B MATUHOCTPOESHU
oOyyaroImuiics JoKeH 001a1aTh CIeAYOIIMMU KOMIETEHIIUSAMHU:

CTpyKTYypHBII [Tnanupyemble pe3yabTaThl 00yUeHUs
JIEMEHT
KOMIIETEHIINH

[1K-2 ymeHueM MoenMpoBaTh TEXHUYECKHE OOBEKTHI U TEXHOJIOTUYECKHE TPOIIECCHI C
MCIIOJIb30BAaHUEM CTaHJIAPTHBIX MAKETOB U CPEACTB aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS,
TOTOBHOCTBIO TIPOBOJUTH IKCIIEPUMEHTHI 10 3aIaHHBIM METOJAMKaM ¢ 00pabOTKOM 1 aHAIU30M
pe3yIbTaTOB

3HaThb - OCHOBBI TPEXMEPHOT'0 MOAETUPOBAHUS TEXHUUYECKUX OOBEKTOB U
MIPOLIECCOB METAJUTYPTrUYECKUX MaIIHH.
- crocoObl  00pa0OTKM U aHaJIKM3a Pe3yJIbTaTOB MOAECITUPOBAHMUS.

YmMmeThb - peaJin30BbIBATh MOJIETMPOBAHNE TEXHUUECKUX OOBEKTOB U
TEXHOJIOTMYECKHUX NPOILECCOB ¢ Hcnoiab3oBanuem CAIIP.

- IPOBOJUTH SKCIIEPUMEHTHI 10 3a/IaHHBIM METO/IMKaM ¢ 00paboTKOM 1
aHAJIN30M PE3YJIbTATOB.

Brnagerts - HaBBbIKaMHU MTPOBOAMTDH SKCIIEPUMEHTHI 110 33 JaHHBIM METOJUKAM C
00pabOTKOH U aHATTM30M PE3YIbTATOB.

- HaBbIKaMH MOJIETIMPOBAHUS HAMIPSHKEHHO-1€(OPMHPOBAHHOTO COCTO- STHUS
METAJTypruuecKruX MalluH U 000py10BaHUS

[1K-5 crnocoGHOCTBIO MPUHUMATE yYacTue B paboTax 1o pacueTy U MPOEKTUPOBAHUIO JIeTalIel U
y3JI0B MalTMHOCTPOUTENbHBIX KOHCTPYKIIMI B COOTBETCTBUU C TEXHUUYECKUMH 3a/1aHUSIMU U
MCII0JIb30BaHUEM CTAHJIAPTHBIX CPEJICTB aBTOMATHU3ALMH IPOEKTUPOBAHUS




3HaTh - nenu ¥ 3anaun npumeHenust CAIIP;

- 3Talbl U NOCJIEI0BATEIBHOCTD CO3/1aHUS] TEXHUUYECKUX CUCTEM,

- OCHOBHBIE IPUEMBI K METOIbI BEIEHUS MPOEKTHBIX U PACYETHBIX paboT 1Mo
COBEPILLIECHCTBOBAHHIO MAIIMH U 000PYA0BaHHS METaI-IypruuecKoro
IIPOU3BOJICTBA METOJAMH KOMIIBIOTEPHOT'O MPOEK-TUPOBAHUSI.

YMers - BECTU KOHTPOJIb 3a BbllIoJIHEHUEM npoekTa B CAIIP;

- IPUMEHATH METOBI KOMIIBIOTEPHOIO MOJIEIUPOBAHUS IPU CO31aHNUU U
MOJICPHU3ALMN METALTYPTUY€CKUX MAIIUH U 000py/10BaHHUS;

- IPOBOJUTH BBIYUCIICHUS C IPUMEHEHUEM YUCIICHHBIX METOJIOB pacyeTa
JeTaiel ¥ y3JI0B METAJUTypPrHUECKUX MAaIluH U 000pyIOBaHUS U
000CHOBBIBATh pallMOHAIBHBIN X BBIOOD.

- aHaJIM3UPOBATh, CAHTE3UPOBATh U KPUTUUECKU PE3IOMUPOBATH
MOJIyYEHHYI0 MH()OPMAIMIO C UCIIOIb30BAHUEM KOMIIBIOTEPHBIX
TEXHOJIOTH.

Bnanets - HaBBIKAMU pacueTa M IMPOCKTHUPOBAHUS JICTAICH U y3JI0B Ma-
IIMHOCTPOUTENILHBIX KOHCTPYKIMIA C MCIIOJIb30BAHHEM CPEICTB
ABTOMATH3AIMH TPOCKTHPOBAHWS;

- YUCJICHHBIMH METOJIAMH PacyeTa JICTAICH U y3JI0B METAJLTyPrUYeCKUX
MaIIfH 1 000pyI0BaHUS.




4. CTpyKTypa, 00bEM U COiep KaHNe TUCUUTLTHHBI (MOIYJIs1)
OO0mast TpyJ0eMKOCTh AUCIHILIAHBI COCTABISACT 2 3a4eTHBIX SAWHHI] /2 aKaJa. 9acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 4,4 akaJi. 4acoB:
— ayIuTOpHAs — 4 aKkaJi. 4acoB;
— paeayautopras — 0,4 akaj. 4acoB

— caMmocTosTeapHas padboTta — 63,7 akaj. 4acos;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yaca

dDopMa arrecTaluu - 3a4cT

AynutopHas 3 s
KOHTaKTHas paboTa E = Dopma TeKyIIEero
=
B aKaJl. qacax o Bun KOHTPOJIS
Paznen/ tema 2 (B axaz. qacax) g & . P Kon
> & ©f camocTosATEeNBHOM | yCTIeBaeMOCTH U
JIACIMTUTAHBI = E s ., | xomMneTenK
9 & paboThI MIPOMEKYTOUHOM
Tlex. mab. | mpaxr. =9 aTTeCTaluu
3aH. | 3aH. (O 9
1.
11 Beenenue. CtpykTypa
JUCHUIUINHEI, €€ LeJb U 3aIadH. C
aMOCTOSATENHHOE
OcHOBHbIE TEHICHIUH HBVUCHIe
BHEJPEHMUS KOMITBIOTEPHBIX ‘I€6H0}I;I T HAVYHO
TEXHOJIOTHH  MaIlUHOCTPOCHHH. y TepaT 1}:1 VerHbii ompoc
ABTOMAaTH3aIML 3105 20 DATYPEL, P [K-2, TIK-5
kosctpyktopekofi  (KITIT)  u pabota ¢ (cobecenoBanme)
. KOMITHIOTEPHBIMH
TEXHOJIOTHYECKOH  MOATOTOBKU o6 anOHI;HMH
mpoussoactea (TIII). Ilonstue . 3/ AMMAMIL
€IMHOIO MH(POPMALIMOHHOTO po-Tp
MPOCTPAHCTBA MPEANPHUITHSL




1.2 UmxeHepHBId aHaMM3 U
KOMITHIOTEPHOE MOJICITUPOBAHHE.

OcHOBHbIE TIPUHIHIIBI u

COOTHOILICHHE YHCIIEHHBIX

METOZ0B HMH)XEHEPHOI'0 aHaJIN3a.

CpaBHUTENBHBIN aHaIN3

CYILIIECTBYOIIUX METOJIOB

pacdera jgeraieid MamMH U CaMOCTOSTCIBHOE

obopynoBanus. Kiaccuduxanus HayueHHe

U IPUMEHHMOCTh  KOHEYHBIX .

3JICMEHTOB. Oomas cxeMa y!eOHOH 1 HaydHO

KOMIIBIOTEPHOM peanuzanuu JIHTCPATYPHI, IIposepka
MKD. VYuer HeIMHEHHOCTH B pabora ¢ WHJIUBUTy aIbHOU
nporienypax ~ MKD.  Meroas 0,5 20 KO%HHOTep HBIMH MPaKTHYECKON [K-2, TIK-5
ONTUMH3ALUU B HHXEHEPHOM n(;o}i:;;?\/[n;azﬁi, paboTsl,
aHamuse: napameTpuyecKast BBIIOHCHIE cobeceoBaHme
ONTUMH3ALNS, CTPYKTYpHast HHMBIy ATbHOT

ONTUMH3ALS. Kommnekcusie 0 NIPAKTHIECKOrO

pelieHus 3a1a4  ONTHMAaJIbHOTO

MPOEKTUPOBAHUSI. Mertonpt ajanms

BU3yaJM3allUd B cucremMax

WHKEHEpHOTO aHanmm3a. OmHnOKu

HJleaIU3aLiHU. [TorpemnocTt

MojenupoBanus. [lorpemmnoctu

pacyeTos. Omubku

UHTEpIIPETALNN pe3yIbTaTOB.

TIpuHsATHE IPOEKTHOTO PELICHHUS.

1.3  OcHOBBI MOAENUPOBAHUSA

HanpsHKeHHO-IehOPMHUPOBAHHOTO

COCTOSIHUSL JeTajlel U Y3JI0B B

mporpamme Inventor.

CocraBHBIC YacTH MakeTa M MX

Ha3zHaueHue. llpeaBapurenbHas

IOArOTOBKaA u BXOJ B

nporpamMMy. OCHOBHBIE CTaaAnuU

pereHus 3a1ad. CaMocrosTensHoe
IIpennpoueccopHas MoJAroTOBKa; n3yueHue

3a7laHUE Ha4yaJbHBIX u yueOHOI 1 Hay4HO

TPaHUYHBIX YCIIOBHIA; JUTEPATYPHI, EPR—
(u3MYeCKUX U MEXaHHUYECKHX pabora ¢ HHTHBHTY ATTHHOM
CBOWCTB MaTepHasoB; 1 237 KOMITbIOTEPHBIMU IpaKTHIecKoi TK-2, TIK-5
TMOCTPOCHHUEC CCTKHU KOHCYHBIX O6y‘{a}OLLH/IMI/I pa6OTBI
3JIEMEHTOB; MIPUIIOKEHUE porpaMMamu, ’
TMMOBCPXHOCTHBIX u O6’BéMHBIX BBIIIOJIHCHHUEC COGGCCHOB&HHG
HAarpy3oK; BBIOOp  pemiaress. WH/IMBUIyaJIbHOT

Pemienue 3a/1a4H. 0 MPaKTUYECKOTO
IToctnponieccopnas  oOpaboTKa. 3aJlaHus

OcHoBHbIE STambl

TBEPJIOTEILHOTO

HNpOeKTHpoBaHus B  Inventors:
MNOCTPOCHHE 3CKH3a, CO3/IaHHEe
00BEMHOW  MOJEIH, CO3JaHHe
cOOpOK, TeHepamust dYepTeKeH.
IIpumepsl pacuéroB geraneil u
000pyI0BaHMsL.




1.4 Uroro 3a cemectp Koncynpranus 3auer I1K-2, TIK-5
HWroro no pazneny 63,7

HWroro 3a cemectp 63,7 3a4€T

Hroro no aucumruinye 63,7 3a4er TIK-2,I1K-5




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanu3anuyd  NPEIyCMOTPEHHBIX BHJOB  y4eOHOH paboThl B KadyecTBe
0o0pa30BaTeNbHBIX TEXHOJOIMH B MpenoJaBaHUM JUCHMIUIMHBL  «MojenupoBaHue B
MaIlIUHOCTPOEHUN» UCIIOIb3YIOTCS TPAAULIMOHHASIY MOYJIBHO-KOMIIETEHTHOCTHAS! TEXHOJIOTHH.

1. TpaguunoHHble 0Opa3oBaTeIbHbIE TEXHOJOTUM OPHUEHTUPYIOTCS Ha OPraHU3alHio
00pa30BaTEILHOIO  IPOLECCa, MPEANOJAraloUlyl0 IMPsAMYIO  TPAaHCISALUUI 3HAHUU  OT
IpenojiaBaTes K CTyleHTY (MPeHMYIIEeCTBEHHO Ha OCHOBE OOBSCHUTENbHO-UIUTIOCTPATUBHBIX
METOJI0B 00yueHMs1). YueOHas AeATeIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBHSX, KaK IIPABUIIO,
pPENPOAYKTUBHBIN XapaKTep.

@®opmbl yueOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

NudopmannonHas Jekuuss — IOCIENOBAaTelIbHOE  HM3JI0KEHHWE Marepuaga B
JTUCHUTUTMHAP-HOW JIOTHUKE, OCYIIECTBISIEMOE MPEHMYIIECTBEHHO BEepOATbHBIMU CpEICTBAMH
(MoHOOr mpemnonanatens). Ha 3aHATHAX mpegycMaTpuBaeTCsi MCIIOJIb30BAaHHE JIEKTPOHHOIO
JEMOHCTPALIMOH-HOTO y4eOHOro Marepuajla COJEpPIKaIlero CIIOXKHBIE CXEMbl, TaOIULbl U
MaTeMaTHuecKue (OpMyJIbl.

Jlexkuuu mnpoxonAT B TpaJAULMOHHOW ¢opMe, B (opMme JEKIUI-KOHCYJIbTaluld H
npoOneM-HeIX JieKuuil. Teopermueckuid Marepuan Ha HOPOOJEMHBIX JIEKLMAX SIBIISETCS
pE3yJIBTAaTOM YCBOCHHS IOJIYYCHHOW HH(POPMAIMK TOCPEICTBOM ITOCTAaHOBKH MPOOIEMHOTO
BOIIPOCA U ITOMCKA ITyTEH €ro PeICHUsI.

[IpakTrueckoe 3aHsATHE, MOCBSALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HAaBBIKOB I10
IIPEUI0KEHHOMY aITOPUTMY.

2.  HHpOopManmOoHHO-KOMMYHUKAI[MOHHBIE  OOpa3oBaTelbHBIE  TEXHOJOTUH  —
op-raHu3alus 00pa3zoBaTeNIbHOrO MPOLECCca, OCHOBaHHAs Ha IPUMEHEHUH CIIEUAIN3UPOBAHHBIX
IPOTPAMMHBIX CPEJl M TEXHUYECKHUX CPEJCTB PaOOTHI C HHPOPMAITUEH.

@®opMbl yueOHBIX 3aHATUH C HCIOJb30BaHUEM HHGOPMALMOHHO-KOMMYHUKALMOHHBIX
TEXHOJIOTUI:

Jlexums-Bu3yanusanus — W3JI0KEHHE COJAEPKAHUSA CONPOBOXKAACTCS Ipe3eHTalUen
(te-MoHcTpanuel yueOHbIX MaTepualloB, MPEACTABICHHBIX B pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPAaTUBHBIX, IpapUuecKux, ayIno- U BUIEOMaTEPUAJIOB).

Ilepeqaua HeEOOXOAMMBIX TEOPETUYECKUX 3HAHUH M (HOPMUPOBAHME OCHOBHBIX
IpeJICTaB-JIEHUH 10 KypCY MPOUCXOIUT C UCTIOIb30BaHUEM MYJIbTUMEAUMHOTO 000PYI0BaHMSL.

6 YueOHO-MeTOAMUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI padoThl 00y4arommxcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOYHOM aTTeCTAuN
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Tloxwummaes 0. A.  KowmmbploTepHOe  MOJETUpOBAaHME M CO3/aHUE
IIPOEKTHO-KOHCTPYKTOPCKOM  JOKyMEHTauuu B  MamuHOcTpoeHnn cpeacteamu  CAIIP.
NmxenepHas u koMmnbrotepHas rpaduka B Autodesk Inventor, AutoCAD [3nekTpoHHSIi pecypc]
. yuebnoe mocoome. Y. 1 / 1O. A. IMoxunaes, E. A. Cucrynosa, O. M. Bepemeii ; MI'TY. -
Marnuroropck : MI'TY, 2016. - 1 snekrpon. ont. guck (CD-ROM). - Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130
327/2525.pdf&view=true. - MakpooOBEKT.



https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130327/2525.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130327/2525.pdf&view=true

0) lonoJiHMTE IbLHASA JIATEpaTypa:

1.

PemernukoBa, E. C. KomnbioTepHas rpaduka B Jqu3aiiHE U MPOCKTUPOBAHUU : yueOHOE
nocooue / E. C. Pemmernukora, T. B. Ycaras, /1. FO. Ycarsiii ; MI'TY. - MarHuToropck :
MI'TVY, 2015. - 1 snekrpon. ont. muck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1487.pdf&show=dcatalogues/1
/1124016/1487 .pdf&view=true (mara obpamenus: 23.10.2020). - MakpooObekT. - Tekcr :
AeKTPOHHBIH. - CBeneHus nocTymnHbI Takke Ha CD-ROM.

I'puropses, A. [1. [IpoektupoBanne n annmanws B 3ds Max : yueOnuk / A. 1. I'puropnes, T.
B. Ycaras, O. I1. Yepnsimosa ; MI'TY. - Marauroropck : MI'TVY, 2016. - 1 31eKTpoH. onT.
JIUCK (CD-ROM). - 3ari. c TUTYJI. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2581.pdf&show=dcatalogues/1
/1130396/2581.pdf&view=true (mara obpamenus: 23.10.2020). - MakpooObekT. - Tekcr :
3JICKTPOHHBIN. - CBefieHus qocTymHbI Takke Ha CD-ROM.

CagenpeBa, M. A. KommberotepHas rpaduka ¥ reOMETPHISCKHE OCHOBBI MOACITHPOBAHMS :
yuebnoe mocoome / M. A. CaBenmseBa, E. C. PemernukoBa ; MI'TY. - Marauroropck :
MI'TY, 2016. - 119 c. : Wi, TabII. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=2270.pdf&show=dcatalogues/1
/1129781/2270.pdf&view=true (mara oopamenuns: 23.10.2020). - MakpooOsekT. - Tekcr :
3JIEKTPOHHBIU. - IMeeTcs meyaTHbIN aHaJor.

CagenpeBa, 1. A. KoHcrekT nekuuil 1Mo IUCHUIUIMHE WH)KEHEPHas M KOMIIbIOTEpHas
rpaduka : yaeoHoe mocooue / M. A. CaenbeBa ; MI'TY. - Marautoropck : MI'TY, 2018. -1
JJIEKTPOH. OTIT. JIICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3653.pdf&show=dcatalogues/1
/1526283/3653.pdf&view=true (mara obpamenus: 23.10.2020). - MakpooObekT. - Tekcr :
3IEKTPOHHBIN. - CBeleHHsI MOCTYITHEI Takke Ha CD-ROM.

VYcaras, T. B. ['paduka B aBTOMaTH3UPOBAaHHBIX cUCTEMaX. UepTexKu SEKTPUUECKUX CXEM :
yuaeoHoe mocoome / T. B. Ycaras, O. A. Kouykosa. - Marauroropck : MI'TY, 2014. - 1
smektpod. onr. guck (CD-ROM). - 3amr. ¢ turyn  oskpama. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=927.pdf&show=dcatalogues/1/
1118938/927.pdf&view=true (mara obpamenus: 23.10.2020). - MakpooObekT. - TeKcCT :
3JIEKTPOHHBIN. - CBeaeHus noctynHel Takxke Ha CD-ROM.

B) MeTtoanyeckue ykazaHus:
1. PemernukoBa, E. C. Co3gaHue mpoeKTHO-KOHCTPYKTOPCKOW JTOKYMEHTANuH : yuebHoe mocodue. Y. 1.
Ockm3upoBanue aeraneid mammH / E. C. PemernukoBa, E. A. CsuctyHoBa, E. b. Ckypuxuna ; MITY. -

Marnuroropcek :

MI'TY, 2018. - 1 smektpon. ont. guck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3722.pdf&show=dcatalogues/1/1527711/3722.pdf&vie

w=true (mata obpamenus: 23.10.2020). - MakpooOBekT. - TekcT : ameKTpoHHBIH. - CBeleHNs JOCTYITHBI TaKXKe Ha

CD-ROM.

2. Meronuyeckue yKa3aHUs 10 BBITIOJHCHHIO NPAKTHUSCKUX 33J]aHUH TPEJCTABICHBI B
IPWIOKEHUH 3.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehI:

IIporpammHoe o0ecnieuenune

Haumenosanue I1O Ne norosopa Cpoxk neicTBuUS TULIEH3UU

MS Windows 7
Professional(nms kitaccoB)

J1-1227-18 ot 08.10.2018 11.10.2021

MS Windows 7 Professional
(n71s K1ACCOB)

J-757-17 ot 27.06.2017 27.07.2018

MS Office 2007 Professional |Ne 135 ot 17.09.2007 0eccpouHo



https://magtu.informsystema.ru/uploader/fileUpload?name=1487.pdf&show=dcatalogues/1/1124016/1487.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1487.pdf&show=dcatalogues/1/1124016/1487.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2581.pdf&show=dcatalogues/1/1130396/2581.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2581.pdf&show=dcatalogues/1/1130396/2581.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2270.pdf&show=dcatalogues/1/1129781/2270.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2270.pdf&show=dcatalogues/1/1129781/2270.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3653.pdf&show=dcatalogues/1/1526283/3653.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3653.pdf&show=dcatalogues/1/1526283/3653.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=927.pdf&show=dcatalogues/1/1118938/927.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=927.pdf&show=dcatalogues/1/1118938/927.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3722.pdf&show=dcatalogues/1/1527711/3722.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3722.pdf&show=dcatalogues/1/1527711/3722.pdf&view=true

¢BOOOHO
FAR Manager pacipoctpansemoe [0 6eccpodHo
Autodesk Inventor
Professional 2016 |, 2110001760475 ot 02.08.2020
. 02.08.2017
Product Design
7Zip CBOOOTHO 0eCcCpoOYHO
ACKOH Kowmmac
3D .16 J-261-17 ot 16.03.2017 6eccpouHo
Autodesk Inventor
Professional 2019 | Ne110001760475 ot 02.08.2020
. 02.08.2017
Product Design

IpodeccuonanbHbie 6a3b1 JTAHHBIX M HHPOPMANIMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca Cchblika
DnekTpoHHas 06a3a MepruoANIecKuX u3aanuii East
View Information Services, OO0 «MIBUC»
ITouckosas cucrema Akamemus Google (Google

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

Scholar)

®denepaibHOE TOCyNIapCTBEHHOE O10/DKETHOE URL: http://www.fips.ru/
VUPEKIEHUE «DenepanbHbli WHCTUTYT

HarmonanbHas HHGOPMAIMOHHO-aHATUTHYECKAS

cuctema — Poccuiickuii wunzexkc nayynoro|URL: https://elibrary.ru/project risc.asp
mutupoBanus (PUHIL)

DneKTpoHHBIE pecypchl Oubmmoreku MI'TY um.

I 1. Hocopa http://magtu.ru:8085/marcweb?2/Default.asp

Poccuiickas  ['ocynapctBeHHas — OmbOmmoTexa.

https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MatepuaiabHO-TeXHUYECKOE 00ecrieYeHre IUCIUIUIMHBI BKIIIOYAET:

1. YyeOHble aytuTOpUN JUIsl TPOBEACHUS 3aHATUN JIEKIIMOHHOTO THIAa: MyJIbTUMEANIHbBIE
CpeZCTBa XpaHEeHMUsl, IIepelaul U IpeACTaBIeHUs HH(OPMAIIHH.

2. YueOHBIE ayqUTOpWUW ISl TIPOBEACHHUS JIAOOPATOPHBIX 3aHATHH, TPYIIOBBIX U
VWHIVBUAYAJIbHBIX KOHCYJIbTAllUM, TEKYIIErO0 KOHTPOJSI M IPOMEXKYTOYHOM AaTTECTaLlUU:
MynbTuMeauitHbBIE CpeACTBa XpaHEHUs, Mepeaadn U npenacrasieHuss nHopmannu. Komruekce
TECTOBBIX 3aJJaHUH JUIsl IPOBECHHSI IPOMEXYTOUHBIX U PYOEKHBIX KOHTPOJIEH.

3. Tlomemenus i CaMOCTOSTEIIBHONH paboThl oOywaromuxcs: I[lepcoHanabHBIC
kommeioTepsl ¢ maketom MS Office, Beixogom B MHTEpHET M ¢ JOCTYNOM B 3JEKTPOHHYIO
nH(pOPMaAITMOHHO-00PA30BATENBHYIO CPEy YHUBEPCHUTETA.

4. TlomemeHuss A XpaHEHUS M TNPO(UIAKTUYECKOTO OOCIyKHUBaHUS Y4eOHOIrO
obopynoBanus: Ilkader m1s XxpaHeHus y4eOHO-METOIUYECKOM JOKyMEHTAalMH, Yy4eOHOro
000pyI0BaHUs M yu4eOHO-HATIISITHBIX TTIOCOOUH.

JIekuMOHHBIN  3all, O00OPYJOBAaHHBIH COBPEMEHHOM TIPE3EHTAMOHHON TEXHUKOM
(mpoeKkTop,3KpaH, HOYTOYK).

KomnbrotepHbie kiacchl, 000pyJOBaHHbIE COBPEMEHHOW TEXHUKOH M MeOenbio JJis
IPO-BEICHUST NPAKTUYECKUX WIM JIabOpaToOpHBIX 3aHATHH. Kommbrorepbl 00ObeIWHEHBI B
JIOKQJIBHYIO CETh C BBIXOZAOM B MHTEpHET M 3JIEKTPOHHYI0 MH(POPMAIOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEPCUTETA.


https://dlib.eastview.com/
https://scholar.google.ru/
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
http://magtu.ru:8085/marcweb2/Default.asp
https://www.rsl.ru/ru/4readers/catalogues/

IMPUJIOKEHME 1
YueOHO-MeTOAMYeCKOE 00ecreYeHHEe CAaMOCTOATeIbHON PadoThI CTY1eHTOB
Ilpumepnoe 3a0anue na npaKmuuecKom 3aHAMUU
[octpouts 3D mMonens neranu, n3o00paxkeHHOM Ha uepTexe (1mo Bapuantam). [Ipoussectu
aHaJ3 HaIpPSDKEHHO- Je(OpPMUPOBAHHOIO COCTOSHMS AETalIX MPU HMPUIOKEHUU Pa3pbIBHOIO
ycwind B 10000H. Cnenatpb oTueT, npoaHaau3upoBaTh pe3ysbTaThl MOJAECIUPOBAHMS, BbIABUHYThH
IPEUIOKEHUS 110 ONTUMU3ALUN U3AETHSL.
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INPUJIOXKXEHME 2
OueHovHbIe CpeACTBA J1JIsl MPOBeeHHUsI MPOMEKYTOUHOMH aTTecTAlMU

a) [lnanupyembie pe3yJbTaThbl 00yUEeHUS U OLEHOYHbIE CPEACTBA ISl POBEACHUA NMIPOMEKYTOUYHON aTTecTAluM:

CTpyKTypHBIii
AJIEMEHT [Tnanupyemble pe3ynbTaThl 00yUeHUs OueHouHbIE CpeACTBa
KOMITETCHIHT

IMK-2 yMeHHeM MO/1eJIHPOBATH TEXHUYECKHE 00bEKThI H TEXHOJIOTHYEeCKHE MPOLecchl ¢ MCMO0JIb30BAHNEM CTAHIAPTHBIX MAKEeTOB U CPEICTB
ABTOMATH3HPOBAHHOTO NMPOEKTHPOBAHUSI, TOTOBHOCTHIO MPOBOIUTDH IKCIIEPHUMEHTHI M0 32IaHHBIM METOIHKAM ¢ 00padO0TKOIl M aHAIN30M
pe3yJIbTaTOB

3HaTh — OCHOBBI TPEXMEPHOT0 MoJeaupoBaHus | Bonpocel k 3auemy
TEXHUYECKUX OOBEKTOB U MPOIECCOB
METaJLTypriuueckiuX MarIuH 1. Yucnennsie meTosibl. CyIIHOCTh METOJIa KOHEYHBIX JIEMEHTOB
—  CIIOCOOEI 06paGoTKH M  aHanm3a 2. Kaxue pe3ynbTaThl MOJEIIUPOBAHUSA
pe3yabTaTOB MOJEIUPOBAHUSA HaIpsHKEHHO-1€(OPMUPOBAHHOTO COCTOSIHUS SIBJISIFOTCSI OCHOBHBIMU
JUISL OTIpeieNieHns paboTOCIIOCOOHOCTH OTIENbHBIX JeTanei?
3. Dramsl MIPOBEICHUS HCCIIeTIOBAHUS HaIpPsKEHHO
-nehopMHPOBAHHOTO COCTOSIHUSL OOBEKTOB
4. Knaccuduxkanus Mojienel, UCIOIb3yEMbIX B TEXHUKE.
5. OcHOBHBIE CBOMCTBA MOJIeNen
6. IlorpemmocTu MonenupoBanus. [lorpentHoCTH pacyeToB
Ymers — peaTM30BHIBATh MOJICTTUPOBAHUE
TEXHUYECKUX 00BEKTOB U [ 3aganue cocTOUT B 3a1iUTe PadOThHI, ONMCAHHOM B 1.6,
TCXHOJIOrHICCKHUX IIPOLIECCOB C| npexocTaB/ieHUM 0TYETA C BHIBOJAMHU.
ucnonb3oBannem CAIIP
— TPOBOJHTH IKCTIEPUMEHTHI o
3a/laHHBIM METOAMKaM ¢ 00paboTKol u
AHAJIN30M PE3YJIbTATOB




CrpyKTypHBII

AJIEMEHT [Tnanupyemsble pe3ynbTaThl 00yUeHUs OneHoyHbIE CPECTBA
KOMIIETEHIINH
Brnagets — HaBBIKAMH TPOBOJUTH JKCIEPUMEHTBI

I10 33JIaHHBIM METOJIUKaM ¢ 00pPabOTKOM
Y aHAJIM30M PE3yJIbTaTOB.

— HaBBIKaMHU MOJICTTUPOBAHUS
HaIPSHKEHHO-1e(hOPMHUPOBAHHOTO
COCTOSTHUSI METAJUTyPrHYCCKUX MAaIIiH
1 000pyI0BaHUs

3aaHue COCTOUT B 3aIUTe PAaGOTHI, ONHCAHHOI B I1.6, M Ipe0CTABIeHUT

oT4yeTa ¢ BbiIBOAAMMU.

ITIK-5 cioco0HOCTHI0 NPMHUMATH yYacTHe B padoTax 1o pacyeTy U NPOeKTHPOBAHUIO AeTaJIell U y3/J10B MAIIMHOCTPOUTEIbHBIX KOHCTPYKIUH
B COOTBETCTBUM C TEXHHYECKMMH 32JaHUSAMH M MCII0JIb30BAHUEM CTAH/AAPTHBIX CPEeACTB ABTOMATH3AIlUM IPOEKTHPOBAHUS

3Harh uenu u 3agaun npumenenus CAIIP; Bonpocsl k 3auery
JTanbl W MOCIENOBATENBHOCTh  CO3JaHUsA
1. Uenu u 3anaun npumenenust CAITP
TEXHUYECKHUX CUCTEM,
2. Kakue cpeacTBa aBTOMATH3UPOBAHHOTO IPOSKTUPOBAHUS  TT03BOJISIOT
OCHOBHBIC IIDHCMBI H  MCTOIBI  BCIACHHA MPOBOJUTh  MOJICTUPOBAHUE  TEXHUYECKUX  OOBEKTOB U
NPOEKTHBIX M PAacyeTHeIX  paboT 1o TEXHOJIOTHYECKUX IIPOLIECCOB B METAJUTyprU4eCKOM
COBEPILIEHCTBOBAHHIO MAIlIMH U 000pYy10BaHUS MAIMHOCTPOCHUH ?
METaJLTypriudeckoro MpOM3BOACTBA METOIAMH 3. MonenupoBanue 00beMHBIX cOOpok. IIpoeklnoHHBIE BHIBI U
KOMITBIOTEPHOTO MIPOSKTHPOBAHHS. acconatuBHEIE cBA3U 3D u 2D — Moeneit.
4. Bunel MonenupoBanusi. KommbroTepHOe MOAETHpPOBAHHE. OTaIlbl
MIPOBEACHUS KOMITBIOTEPHOI'O MOJEIIMPOBAHUS.
5. Tlapamerpuzanusi reOMETPUUYECKUX MOJIENEH.
6. Oramsl IIPOBEICHUS WCCIIEI0BAHUS HaIPSIKEHHO
-11e(hOPMUPOBAHHOTO COCTOSTHUSI OOBEKTOB
YMeTh 3agaHue COCTOMT B 3a1IMTe Pa00Thl, ONUCAHHOM B 1.6, M Tpe10CTABJIEHUH

— BECTHU KOHTpOJIB 34 BBIIIOJIHCHUCM HpOCKTa
B CATIP;
— HpI/IMeHﬂTB METOAbI KOMHI)IOTepHOFO

oT4yeTa C BbIBOAAMMU.




CrpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs OneHouHble CpeCcTBA
KOMIIETEHIH

MOJIEJIUPOBAHUS MPU CO3/AaHUU U
MOACPHU3AIIMU MCTAJTYPTHICCKUX
MAaIIuH U 000pyAOBaHUS;

— TPOBOAUTH BHIYUCIICHHS C TPUMEHEHUEM
YUCJICHHBIX METOJIOB pacyeTa JeTajed u
y3JI0B METAJTyPru4ecKiX MAIIUH U
000py0BaHUs U 000OCHOBEIBAThH
paloHaIbHBIA UX BHIOOD.

— aHaAJIM3UPOBaATh, CHHTE3UPOBAThH U
KPUTHYECKH PE3IOMUPOBATDH MOTYYCHHYIO
uH(OPMALIKIO C UCTIOTB30BAHUEM
KOMITBIOTCPHBIX TEXHOJIOTHH.

Brnaners — HaBBIKaMH pacy€Ta U1 IIPOCKTHPOBAHUA
neTajgeidl W y3JI0B MalIMHOCTPOUTEIbHBIX
KOHCTPYKI_[I/Iﬁ C HUCIIOJIb30BAHUEM 3ajaHue COCTOMT B 3alUTe paﬁoTLI, ONUCAHHOM B l'l.6, H NpeaoCTaBJACHUA
CpCACTB aBTOMATHU3allMM IIPOCKTHPOBAHUA, | oTyeTa ¢ BHIBOJAMM.

— YHUCJIICHHBIMH METOAAMHU pacyCTa }IeTaHef/’I u
Y3JI0B METAJUIYPrU4€CKUX MAaIIWH U
000pyTIOBaHUS.




0) Ilopsnok nmpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpoMexkyTouHast arTecTalus Mo AUCHUIUINHE «MoJaeJMpoBaHHe B MAIIMHOCTPOEHHHY
BKJIIOYACT TCOPCTUUCCKHEC BOIIPOCHI, ITIO3BOJIAIOIINEC OLICHUTh YPOBCHL YCBOCHH A O6y‘IaIOH_[I/IMI/ICH
3HaHUH, W TPAKTHYECKHE 3aJaHUs, BBIABISIONIME CTENEHb CPOPMUPOBAHHOCTH YMEHHH W
BJIQJICHUM, IPOBOAUTCS B (hOpMe 3ayeTa.

3a4er Mo JaHHOM AMCUUILUIMHE IPOBOIUTCS B YCTHOW (popMe, BKIItOYAET 1 TeOpeTHYecKuid
BOIIPOC U 3alUTy UHIUBUAYAIbHON paOOTHI.

Hokazamenu u Kpumepuu ouernueanus zauema:

— «3auyTeHO» CTaBUTCA, €CIM OOYy4YalOLIUICS IOKa3blBaeT Cialblii YpOBEHb 3HAHUU
OCHOBHBIX MOHSTHI U ONpPEeICHUH, YMEHUI IPUMEHSTh COBPEMEHHbIE 00pa30BaTeIbHbIC
TEXHOJIOTMHM, MCIOJIb30BaTh HOBBIE 3HAHUS M YMEHHUS, KOPPEKTHO BBIpaXKaTb U
apryMEHTHPOBAaHHO 0OOCHOBBIBATH MOJIOKEHHS MTPEAMETHON 00JIaCTH 3HAHUS U BIIAJICHUS
po(hecCHOHABHBIM SI3BIKOM MTPEIMETHOM 00JIaCTH 3HAHMSI.

- «He 3auteHo» cTaBUTCA, €caU O0yYarOMMNCA HE MOXET MOKa3aTh 3HAHHS Ha YPOBHE
BOCIIPOU3BEIICHUSI U OOBSICHCHHSI MHPOPMAIIUU, HE MOXKET TOKa3aTh WHTEIUICKTyalIbHBIC
HaBBIKM PELIEHUS MPOCTHIX 3aad.



I[MTPUJIOXEHUE 3
MeTtoauyeckue yKa3aHus 110 BBINOJTHEHHIO IPAKTHYECKUX 3aJaHU I

[TpakTryeckue 3a1aHusl IO MOCTPOSHUIO TBEPAOTENBHBIX IETANEH, Y3JI0B U UX PACUYETY B
cpene Kommnac nim MTHBEHTOD BBIOIHAIOTCS ITOATANHO HA PAKTUYECKUX 3aHATUAX U CIAIOTCA B
KOHIIE 3aHATHIH.

Bo BpeMms 3aHATUHI HY>KHO OYE€Hb BHUMATEIIBHO CIIylIaTh, CIECAUTh HA DKpaHE IIPOEKTOpa
nocJe0BaTenbHOCTh co3nanus aeraneid B CAIIP u moBTopsTh 3a mpenojaBaTesieM 3a CBOUM
KOMIIBIOTEPOM. B cCilyyae BO3HMKHOBEHMH BOIIPOCOB HJIM 3aTPYJHEHHW IIPU BBIIOJIHEHUHU
paboThl, 00paTUTHCS 32 MOMOLIBIO K MpenojaBarento. Jloma jkenaTesIbHO TaK K€ 3aHUMaThCs
CaMOCTOSTENIFHO, MCIOJIb3Ysl PYKOBOJCTBA IOJb30BaTeNsl W ydeOHble marepuanbl Autodesk
Inventor, Kommnac, st Hauydiiero 3akperieHusi HaBbIKOB ocTpoeHus u pacuetoB B CAIIP.
MeTton KOHEYHBIX JIEMEHTOB — YMCIIEHHBI METO pelieHus AudQepeHnanbHbIX ypaBHEHHH,
BCTPEYAIOLIUXCS [TPU MATEMaTUUECKOM OITMCAHUY [TOBEJICHHS PA3IMYHBIX OOBEKTOB B PA3JIMYHBIX
YCIOBHSX: TEUCHMs KUJAKOCTEH M ra3oB, Ae(OpMUPOBaHMS BBICOKOAJIACTHUYHBIX TeJ, JeTajel
MallMH MOj JAeWcTBUeM BHemHUX Harpy3ok. C mnomompbio MKD MOXHO paccuuThIBaTh
pacripeiefieHue  HampsbDKeHu#, Aedopmaiuii, CKOpPOCTEH, TeMmmeparyp, 3JIEKTPUUECKOTO
NOTEHIMAJa, ONpPENeNsATh BHOpAallMM W Jpyrde mnapamMeTpsl OOBEKTOB B IPOLECCe HX
JKCILTyaTalUu.

HcnonpzoBanne MKD, naxe [uisi pelieHUH MPOCTHIX 3a]ad, MPEAIoyiaraeT OrpoMHbIA 00beEM
BBIUUCIICHUM, KOTOpBIM HEBO3MOXXHO BBINOJHUTH 0€3 wucnoiab3oBaHusd OBM  nocraTtouHoi
MOIIHOCTH U CIHELHaJbHBIX HPOrPAaMMHBIX CHCTEM AaBTOMAaTHU3MPOBAHHOI'O IPOEKTUPOBAHMS
(CAE cucrem). Cucrema Autodesk Inventor obnanaer pynkuusamu CAE cucrem, oHa 1no3Bosisiet
IPOBOJUTH pacueThl HANpsHDKEHUH U leopManvii B TOCTPOSHHBIX MOJIENAX JeTasel 1 cOOpoK, a
TaK)e PaCCUYMTHIBATh YaCTOTHI UX COOCTBEHHBIX KosiebaHuid. Mbl OyzieM paccMaTpuBaTh METOIbI
pacuera HamNpsHKEHWH B JeTalsiX W cOOpKax, HAXOISAMIMXCS TIOJ JEHCTBHEM BHEIIHUX
CTaTUYECKHUX HArPy30K.

[Tpu ucnonb3oBanuu MKD TexHuueckuié 0OBEKT pa30MBaeTCsi HA MHOMECTBO OJHOTHUITHBIX
3JIEMEHTOB MPOCTOH reomerpuueckoi popmsl, HazsiBaemMbix KOHEUHBIMU DJIEMEHTAMU
(KD). Bce koHeuHble >J€MEHThl OOBEAMHSIOTCS APYr C JAPYIOM B HEKOTOPBIX TOUYKAx
npocTpaHcTBa, HasbiBaeMblx Y3JIAMM. B coBokymHoctu KD wu  y31mel  oOpasyror
KOHEYHO-3JIEMEHTHYIO MOJIEb OOBEKTa.

B nenom ncnonb3oBanne MKD cBoauTCS K CleAyIOIUM OCHOBHBIM dTanam:

1. MopnenupoBanue KoHCTpyKiuHu. Ha sToMm »Tame co3maercss TpexmepHas TBepJOTeIbHas
MOJIeNIb peaibHOM (PU3NYECKON KOHCTPYKIMH, KOTOpas pa3OMBaeTcsi Ha MHOXKECTBO
KOHEYHBIX JIEMEHTOB. {7151 37IEeMEHTOB 3a/1al0TCs CBOIICTBA MaTepHAaJIOB.

2. 3amaroTcsi TpaHWYHBIE YCIOBHS (YCIOBHS 3aKpEIUICHHs KOHCTPYKIUH, aehopMarius
KOHCTPYKIIUN).

3. 3amaroTcsi KOHTAKTBI MEXIYy NETalsIMH B COOpKe (eciam paccuuThIBaeTCsl cOOpka W3
neTanei).

4. ®opMHUpYIOTCS BHEIIHUE HArpy3KHU (CHUJIBbI, MOMEHTBI, 1aBJICHUSA).



5. IlpoBoauTcs pacueT MOAEIH.

6. AHaIM3HUPYIOTCS pe3yJIbTaThl pacueTa

(OCHOBHBIC TUIIBI KOHCYHBIX 3JICMCHTOB
CYH_IGCTBYIOT COTHM KOHCYHBIX JOJIEMCHTOB pPa3JIM4YHBIX BHIOB. KoHeuHbIE 3IE€MEHTHI

pa3ianyaloTcs Pa3MEpPHOCTHIO B IMPOCTPAHCTBE, (POPMOI, KOJIUYECTBOM Y3JIOB, CBOWCTBAMU
MaTepuaia U JpyruMH rnapameTpamu.

OJHOMEPHBIE K9 ucnonp3yrorcs s MoaeaupoBaHust GhepM, COOPHBIX KOHCTPYKIIMHA W3
MeTaJIJIoNpoKaTa, 0aloK, JUIMHHBIX BalioB, crepxkHel u T.1. CymectBytoT KD ¢ nByms y3namu
(uHeiiHbIe) M KpuBOJdUHEHHBIE KD ¢ Tpems u GoJIbIIMM KOJIUYeCcTBOM y3J710B. KD cTep:kHEeBOTO
TUIA HCIIONB3YIOTCS B TEX CIyyasX, KOTJa SJEMEHThl KOHCTPYKIMH pabOoTaloT TOJIBKO Ha
pacTsbkeHue W Cokarhe. B cimydyae BO3HMKHOBEHUSI M3TMOAIOMIMX W KPYTAIIUX MOMEHTOB
ucnonb3yrores 6anouynsie KO.

JABYMEPHBIE K9 ucnonb3yroTcs A1 MOJIEIUPOBAHUS TUIOCKUX KOHCTPYKIUI 1 000JI04YeK ¢
y4acTKaMy TOCTOSIHHOW TOJIIHMHBL. MCHOJIB3yIOTCS TPEYroJibHbIE W KBaJIpPAaTHBIE 3JIEMEHTHI.
DJIEMEHTBl Pa3MUYaroTCsAd KOJIMYECTBOM Y3JIOB U KPUBOJIMHEHHOCTBHIO CTOpOoH. WmeroTcs
MeMOpaHHBIE AJIEMEHTHI, KOTOPbIE HE BOCIIPUHUMAIOT MOMEHTHI B TIJIOCKOCTH 3JIEMEHTA U JIFOObIE
Harpy3Kyd BHE IJIOCKOCTH 3JIEMEHTa, W IUIACTUHYATBIC DJIEMEHTHI, padoTaronlue Ha W3rub u
Kpy4€HHE.

TPEXMEPHBIE K3 wucnone3yrorcs uisi MOJECIUPOBAHMS TEJ CIOXHOW IE€OMETPUUYECKOM
¢dopMmbl. PaznuuaroT TeTpa’npalibHble, MPU3MAaTUYECKHE U TeKCadJpallbHbIE D3JIEMEHTHI C
pa3IMYHBIM KOJUYECTBOM Y3JI0B

[Tnockue U 0ObeMHbIE NIEMEHTHl 00pa3ylOT CBOUMU peOpaMH B KOHEUHOZJIEMEHTHONW MOJENN
cetky K3. Takum oOpa3om, peanbHblil 00BEKT npeactasisercs B Buje cetku KO. He cymectyer
CTPOTHX IpaBUJ MOCTPOEHUS TaKUX ceTok. MIMmerorcs obmue pekomeHnanuu. Yem rymie cetka
KD, uem 6onb11e y310B cogepxar K3, Tem TouHee 1mosryyaroTcst pe3yabTaThl pacyeTa, OHaKO MU
3TOM YBEJIMYMBAETCS BpEMs pacueTa KOHCTPYKIMM, MHOIZA OYEHb CyllecTBeHHO. lloatomy
cienyeT BbIOUpath pazmepsl U popmy KO takum o6pazom, 4ToObl 00eCIeUnTh pealbHOe BpeMs
pacdera KOHCTPYKIMH M JIOCTATOYHYIO TOYHOCTb. B TeX 4acTAX KOHCTPYKIUH, TJ€ OKHUIACTCS
KOHIIEHTpallusi HampsDKeHUM, pEeKOMEHIyeTcss co3iaBaTh Oosiee rycTyio cetky KO, rne
HaIPSKEHUST MEHSFOTCSI Majlo — O0JIee pelKyIo.

B cucreme Autodesk Inventor cetka popmupyercst B COOTBETCTBHH C HACTPOHKAMHU MOJTH30BaTEIS
ABTOMAaTHUYECKH, U 3aTEM MOXET yTouHAThCA. [Ipumep ceTku TpexmepHbix KO npuBeneH Ha puc.

1.
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Puc. 1. CeTka KOHEYHEIX DJIEMEHTOB
IIPUMEP

[opsimok BeImoHEHHS pabOTHI
1. BATPY3UTE IPOI'PAMMY AUTODESK INVENTOR.

2. Haxwure xHOnKy "IIpoekTsl" Ha maHenu MHCTPYMEHTOB "3amyck", U BbIOEpUTE CO3AAHHBIN
amMH paHee IpoekT ¢ uMeHeM "CheMHHUK MOAMUIHUKOB". [IpOeKT 1oikeH HaxoauThCs B

B HC " H
Bameii nepconanbHoil manke. CpenaiiTe npoekT TekymuMm (ycraHoBute cumsona "V

HAIIPOTUB UMEHU NPOEKTA). 3aKPONTE OKHO MPOEKTOB.
3. PACCUATAMUTE HA MTPOYHOCTD JETAJIb CbEMHHUKA — TPABEPCY.

OTtkpoiiTe (aiin geTanu «TpaBepcay.
4. Ha Bxnaake «CpeapD» BIOEpUTE HHCTPYMEHT « AHAIIN3 HATIPSKCHUI».

CoznaiiTe HOBoe MojienupoBaHue KoMaH10il «Co3naTh MoAenupoBanuey (puc. 3). YKaxure
BUJI aHan3a — «OTHOTOUEUHBIIY, «CTaTUYECKUI aHAIIU3Y.

s Autodesk Inventor Professional 2010 Tpaeepca.ipt
Cepeuc__ Ynpasnenwe  Bay  Cpep  Vault  Hauano paGorw  Hancipoiic [ENETTERErrewemm)

Puc. 3. Coznanue MmoaenupoBanus



5. Cucrema mo3BossieT oToOpaxaTh pe3yJbTaThl pacueTa B TabmuuHO# Gopme. [l 3Toi menu

UCIIOJIB3YETCsl MapaMeTpuyeckasl Tabiiuia, B KOTOPO MOXHO 3aJlaTh MHTEPECYIOLIHE Hac B
pe3ysbTaTe pacueTa napameTphl.

Bribepure uncrpyment «llapamerpuueckas tabmuuay». Mcmonb3yss KOHTEKCTHOE MEHIO
(«106aBUTH 3aBUCUMOCTD IIPOCKTAY), 3aJaiiTe IapaMeTphl, KaK MOKa3aHO Ha pUC.4.

x

g
Emaﬁepcawm 3asnamocTi poercTH poBatis

Meaeniposarie: 1 Vs 33BMCAMOCT Twn saEncmocTi | Mpenen Kosthdp. 3anaca np | 3navervte pesynet| Euriua

() Tpasepcaipt |marct noMusecy | MpociaTp aravens | [mPa |
&y Marepran |maxe crewerme TpocHaTp sHaserys | [ | [mm |
B zemucimoct » [Mirt Kosbd, sanzcanposroctn | MpocaTp shavera ! ! [l |
& Harpysan Lobasims & npoexta
K onTanTe) YAanuTL 33BHCHMOCTE NPOekTa
B Cerea
B Pesynstars

Puc. 4. JloGaBienue napameTpa pacyera B MapaMeTpUUYECKYI0 TaOIHILy

[IpoBeppTe Ha3zHaueHHe Marepuaia JeTanud. Marepuan TpaBepchl JODKEH ObITh «CTaiiby.

[Tpu HEOOXOAMMOCTH TEepEOTIpeIeTUTEe MaTepral (puc. 5).

Ykaxure, 4yT0 KOI(DOUIMEHT 3amaca MPOYHOCTH ONPEACISeTCS MO TpeAeiay TEeKydecTh
marepuana. KoadduimeHnt 3amaca NpOYHOCTH — O3TO OTHOIICHHE TMpefeiia TeKY4YeCTH

MaTcpHralia K SKBUBAJICHTHOMY HAIIPAKCHHUIO.

OTkpoliTe penakTop CTWIE KHOIKOU

Pea. ctuneit

Pez[aKTop CTHJIEH II03BOJISIET

IPOCMOTPETh U TEPEONpeAesuTh CBOWCTBA MaTepuaia. 3ajaiiTe CBOWCTBA CTalld, Kak

MOKa3aHo Ha puc. S.

[@ s -

Puc. 5. 3ananue cBolicTB MaTepuana

3apes

BxtounTte oToOpakeHue CeTKM KOHEUYHBIX dJIEMEHTOB (pHucC. 2) komaHaon «Bum cetkm» Ha

naHenu HHCTpyMeHToB «lloarotoBkay (puc. 5).

Hcnonp3ys naHelb HHCTPYMEHTOB "3aBUCHMOCTH", 3aaiiTe TpaHUYHbIE YCIOBHSL.



K rpaHuuHBIM YCIOBHUSM OTHOCSTCS YCJIOBHUS OINUpaHUs (3aKperuieHus) AeTaiau. Y CIOBHS
ONMPaHUs 33/1al0TCSI TAKUM 00pa3oM, YTOOBI HCKIIIOYUTH BO3MOXXHOCTh MEPEMEIEHUS JeTaI B
IIPOCTPAHCTBE, KAK €IMHOTO LIEJIOT0 Tela, Mo JAeiicTBUeM Harpy3ok. /[ist 3agaHus rpaHMYHBIX
YCIIOBUM HAaKJaJbIBAIOTCA 3aBHCUMOCTH, IOJABIISIIOIINE 4YacTb CTENEHEH CBOOOIBI Y3JIOB,
KOTOPBIMM JIE€TAJIb 3aKPEIUISIETCS B IPOCTPAHCTBE.

«3aBUCHMOCTh (UKCAIUM» ' HCHOJNB3yeTcs JUIS 3aKPeIUIeHHsl B MPOCTPAHCTBE TIpaHeii,
pebep, BepiinH TBepAbIX Tel. IIpu 3ToM MOXXHO (PUKCUPOBAThH MEpeMelleHrne B IPOCTPAHCTBE
3JIEMEHTOB JETajlu TOJbKO BIOJb BHIOPAHHOW OCH CHCTEMBI KOOPJIMHAT, OCTaBJIsIsl UM CBOOOIY
nepeMeIleHH BIOJb APYTUX OCe. 371eCh K€ MOXKHO 3aaTh HAYaIbHYIO Ae(hopMaIfio AeTaiu u
3aTeM paccuuTaTh BOSHUKAIOLIUE IIPU 3TOM HAIPSHKEHHUS.

3asucumocts «Komtakmy UCIIONB3YETCS I 3aJaHus LMHAprudYeckux omnop. Komanna
MO3BOJISIET (PUKCHPOBAaTh BO3MOXKHBIE IEPEMEIICHUS Y3JIOB IMJIMHIPHYECKONW MOBEPXHOCTH
JIeTaJIu B PaIUaJIbHOM, OCEBOM U KacaTeJIbHOM HAIIPABIICHHUSX.

e [V
3aBucumocTth «be3 TpeHus» +— MpPUMEHSETCS A1 MOJABICHUS CTENeHeld CBOOOJbI Y3JIOB
BBIOpaHHOM I'paHu JAETajIH BAOJIb HOPMAJHU K 3TON TpaHH.

TpaBepca KpCOUTCd Ha BHUHTC MNOBCPXHOCTHBKO HCHTPAJIBHOI'O HUJIMHAPUYCCKOTO OTBCPCTHA.
HOE)TOMy JJI 3aJaHus YCJIOBI/Iﬁ OImuvpaHuAa TPaBEPChl MOKXHO BOCIIOJIL30BATbCA 3aBUCUMOCTBIO
U TUJIAHAPUYCCKHUX OIIOp.

Bribepure 3aBucumocts «KoHTakT» © , 3apuKkcUpyiTe OCEBOE U KacaTeJIbHbIEC HAIPABICHUS
JUIS LWJIMHIPUYECKON MOBEPXHOCTH LIEHTPAJIBLHOIO OTBEpPCTHUs TpaBepchl (puc. 6). Tem caMmbiM
neTanb (PUKCUPYETCsl B MMPOCTPAHCTBE OT BO3MOXKHBIX MEpPeMELIeHUH Mo IeHiCTBUEM BHEIIHUX
Harpy3ok. ®Dukcanus KacaTelbHOIO HANpPaBJIEHUS HE TMO3BOJUT JIeTalld BpallaTbCsi U
nepeMeniaThesl B INIOCKOCTH TOpLA OTBEPCTHS, a (pUKcalsi OCEBOrO HAIpPaBIEHUS! HE TO3BOJIUT
nepeMeniaTbCcsl BAOJAb HOPMalIM K AITOM IJIOCKOCTH. PanuanbHOE HampaBlIeHHE MOXXHO He
(¢uKcHpOBaTh, YTO COOTBETCTBYET pealbHON KapTHHE J1ehOpMUPOBAHUS I€TAIIH.

@I‘Innomenme

[ dumkcposats paauansHos Hanpasnenue
DUKCHPOBATD OCEB0E HANPABAEHHE
DUKCHPOBETD KACATENBHOE HANPABREHUE
Wma

Onopa:1

Puc. 6. 3aganue ycinoBuii OMUPAHKS TPABEPCHI

9. 3apmaiiTe BHENIHIOI HArpy3Ky Ha TpaBepcy CO CTOpPOHBI 3axBaroB. Cuia mepenaercs ¢
Ka)KIO0Tr0 3aXBaTa 4yepe3 Teno 00/ITa Ha IMIHHIPUYECKYIO TOBEPXHOCTh OTBEPCTHH B IIeYax
TPaBEPCHI. HpennonaraeM, 4TO CHJIBI PABHbBI U HeﬁCTBYIOT B HAIIpaBJICHUU HapaJlJICIbHOM
OCH TIEHTpaJIbHOTO oOTBepcTus (puc. 7). BwiOepure UMIUHIAPUYECKHE TMOBEPXHOCTH
OTBEPCTHH B IJIeUax TPaBEPCHl JUIsl pa3MEIEHUsl CUII, 3a/1aiiTe HampaBlieHUuEe AEHCTBUS CHI



BJIOJIb OCH IIEHTPAJIBHOTO OTBEpCTUS WM 3HadeHue cui ( B nuamazone ot 1500 H mo 3000 H
BBIOpATh CaMOCTOATENHHO). [lanee npennonaraercs, 4To BeIOpanbl cuiibl BennunHoi 1500 H.
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Puc. 7. 3aganue Harpy3ok

10. C nomomipto komauabl «Bua cetku» otobpazute cetky K3. Hactpoiite mapamerpsl ceTkw,
KaK IMOKa3aHo Ha puc. 8.
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HasHaunTe | 3aBHCMMOCTE Cwna [daenexue rm Bug ceTku

Marepuan thrkcaLmm 1] -

Matepuan 33BUCUMOCTH Harpyzim K...| TMNogroTtoexka PacueT PeayneTtaT O
Y3me1:33833 HacTpoiikn ceTkn 3]
InemeHTH: 22420

OfwKe NapaMeTphl
CpeaHuil pasMep snemeHTos 0,1

{kak ApofiHOE 3HEYEHWE OT ANWHEI OFPEHWHMBAHDLLEN DEMKM)

MMHAMAREHEIA PASMED 3NEMEHTOB 0,2

{kak opobHOE 3HEYEHWE OT CPEOHErD DA3MEDE)
KosddmuneHT pasHopogHocTH 1,5
MakcuMansHsIi yron nosopaTa 60,0 rpaa

Co3aaTh M30rHYThIE 3NEMEHTEI CETKK

[IMrHopHpoBaTs Manble 3NEMEHTE FEOHETPHN

Puc. 8. HacTpoiika napaMeTpoB ceTKU

11. Komannoii «MonenupoBanue» Ha maHenu «Pacder» 3amycTute pacdeT JIeTand (HaxMHUTE
KHOTIKY «BeTBb») (puc. 9).

x

E Tpasepca.ipt
MonenuposaHie: 1
[ Toasepeaipt
&y Matepuan
= 8 3asnomocti
L e onopa:1
¥, Harpysin
b4 a1

Monens: Tpasepca.ipt

BYAET 3aNYlUleH 1 MPOLIECE HOAEAHDOBEHIR, WHCNO KOHANMYDaLYiA: 1.

TOTOB0 K 38NYCKY HOAEMAPOBEHIS.

[

B KorakTs!

By cerka

E PesynoTarel

Puc. 9. Pacuer TpaBepchl
12. IIpoBeanTe aHATN3 PE3yIHTATOB pacyera.

3amaiite B Opay3epe BBIBOJ pe3yJbTAaTOB B BHjE HampsbkeHUM 1mo Mmwusecy. Hampsokenus mo
MI/ISGCy — OTO OJOKBHUBAJICHTHBIC HAMNPSAXKCHUA, BBIYHMCIICHHBIC 10 BHepFeTH‘ICCKOﬁ TECOpUHn



MPOYHOCTH (1O YeTBEpTOM TeopuH mpodHocTH). Haxmure kHONKy «IlokasaTh mMakcMMallbHOE
3HauUEHUE» Ha NaHeJIn UHCTPYMEHTOB «Otobpaxenue» (puc. 10). Ha sxkpaHe nmosBUTCS  AaTyuK,
YKa3bIBAIOLIMN MECTO BOSHUKHOBEHHUS MaKCUMAJIbHBIX HAMPSXKEHUN B ACTAIM U OTOOpaxaromui
BEIIMYMHY 3TUX HANPSHKCHUI.

BriBequTe Ha SKpaH MapaMeTPUUIECKYIO TaOIHILy.
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3aBUCHMOCTI NPOBKTIPOBAHIA
6.72 s 33810MOCTH Tun sasucmocT | Mpegen | Kosd, 3anac:| nauenme pesyne | Eankius
’ ¥ | Marc Hampmokerie o Misecy | MpocioTp sHaueria 33,5007 MPa
Make CHellerme MpacHoTp sHadera 0,00478721 mm
Mia Kosdhéh. 38Maca NpouHOCT | MPOCHOTD sHaUerIA 6,17397 ul
002 M

Puc. 10. PesynpTaThl pacueTa TpaBepcChl

Ha puc. 10 Buanm, 4To0 MakCMMallbHOE SKBHUBAJIEHTHOE HalpshkeHue 1o Muzecy cocTaBisieT
33,5 MlIla, makcumanbHOe cmerieHue y3noB — 0,005 mm, koaddunmeHT 3amaca MPOYHOCTH
IIpeBbILIACT 6.

I[J'IH obecneueHust YCHOBI/Iﬁ MMPOYHOCTHU  ACTAIU HCO6XOI[I/IMO, yTOOBI SKBUBAJICHTHOE
HAIIPSI?KCHUE 110 MH3ecy HC IIPEBBIIIAJIO AOITYCKACMBIC HAIIPAKCHUA U MaTCpuajia ACTaJIu.

Onenky paOOTOCIIOCOOHOCTH J€Tald MOXKHO IPOBECTM Ha OCHOBE pPAaCCUUTAaHHOTO
MUHHMMaJIbHOTO Ko3((¢uIMeHTa 3amaca npodyHocTu. PaHee, mpu 3ajaHuM MaTepuana JeTaau
(puc. 5), ObulO yKa3aHO, 4YTO KOI(QUIMEHT 3amaca MPOYHOCTH BBIYMCISAETCA IO Mpeaery
TeKyuecTH Matepuana. Ilostomy, B naHHOM ciydae, ko3dduiMeHT 3amaca OpOYHOCTH — 3TO
OTHOIIIGHHE Mpejiesia TeKYyYecTu MaTepuaja K HamnpspbkeHuto mo Musecy. Ecnu xkoadduuument

3anaca MeHble 1.0, To 3TO 03HaYaeT, YTO HANPSKEHUS B JETAIM IPEBBICWIIN IPEIe] TEKYy4eCTH
N IC€TajJlb HC BBIACPKHUT 3aJJaHHYIO Harpys3kKy. B xumnueckom MAalIMHOCTPOCHUHU TIPUHATO, YTO
Koa(uImeHT 3armaca 1o npeneny TeKy4ecTd JoJKeH ObITh Oosbie 1.5.

Tak kak B pe3yibTaTe pacyeTa MOJy4eH MHUHHMAalbHBIM Kod(¢uuueHT 3amaca 6.18, To 310
03HA4YacT, 4YTO YCJIOBUA IPOYHOCTH TPABEPCHI BBIMTOJIHAIOTCA.

13. [IpoBennTe YTOYHEHHBINH PacyeT TPABEPCHI.
B 30Hax mpuMbIKaHUs IJI€4 TpaBepChl K €€ LUIMHAPUYECKON YacTH BO3HHUKAET KOHIIEHTpaLus
HanpshKeHUH. PEKOMeHIyeTcsl B TaKMX 30HaX Co3AaBaTh OoJiee TycTyto ceTky KO.



3amaiite mapaMeTpsl CXOJUMOCTH pacyeToB, Kak Toka3aHo Ha puc. 11. Pacuersr OymyT
MIPOU3BOJUTHCS B HECKOJBKO IAroB, Ha KaXKIOM IIare OyJIeT YTOUHSATHCS CETKAa KOHEUHBIX
DJIEMEHTOB W PACCUUTHIBATHCS HampspkeHue mo Musecy. [llaru OymyT BBITOTHATHCS 0 TEX TOP,
MOKA pa3HUIlA MEXKIY Pe3yJIbTaTaMu PacyeToB He yMeHbIHTCS 10 3%. [lepecunTsiBatbes OymyT
tosbko (1-0,75)*100 = 25 % KO ¢ HanbGonpImuMu HaMpsHKCHUSIMH.
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NapameTpsl 3aBepuwnTs

aHanM3a HanpsKeHWA | AHanU3 HanpsXeHUA

HacTpoiki Buixoa

2 MaKCHMANHOE “C0 LIKNOS YTOHHEHIA
3,00 KpuTepiu ocTaroski (%)

0,75 Mopar yToureria (o7 0 20 1)

Puc. 11. Hactpoiika cXoquMOCTH JUIsl YTOYHEHHOT'O pacyeTa

14. 3anycruTe pacdyer Ha IPOYHOCTH KOMaH 101 "MojaenupoBanue".

PesynbTaTel A8 npeotpazosaHis Biifiop reomeTpn Sy = "'
(&) Hanpsxerme no Musecy 4 = e B "_ 4 s
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Pe3ynbpTaThl HOBTOPHOIO pacyeTa MmokasaHsl Ha puc. 12. Bunum, uto B npoiecce yTOUHEHHOTO
pacdera B 30HAaX KOHIICHTPAIMH HANPsDKEHUH OblIa moctpoeHa Oosee rycras cerka KO. Hoswie
YTOYHCHHBIC PACUCTHBIC MAKCHUMAJIBbHBIC HAIPSKCHHUA HCMHOI'O0 YBCIUYWIMCHL W COCTABJIAIOT

35,7 MlTa.

Y3nei:53393
dnemeHTI: 35393
Tun: Hanpsokerte no Musecy
Emsria: MPa
11.11.2010, 16:07:34
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Puc. 12. Pe3ynbrarsl yTOYHEHHOTO pacyeTa
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15. [IpennonaraeM, 4To yBeTUYEHHUE pajuyca CKPYTJICHUN OCTPBIX pedep AeTand MOBIUSET Ha
KOHIICHTpaLMIO HanpspkeHul. Mcecnenayiite BIusHAE paguyca CONPSKEHUN rpaHell TpaBepChl

Ha BEJINYUHY HanpspkeHud B aetanu. [logOepure onTuManbHOE 3HaUEHUE paauyca.

Co3pmaiite HOBOE  MOJAEIMpPOBaHUE, B

"[Tapamerpudeckuii pazmep" (puc. 13).

Ka4yeCTBEC

LeIn

IIPOCKTUPOBAHUA

YKaXXHTe
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Puc. 13. Co3ganrne HOBOro MOAECIMPOBAHUS

16. BeiOepure B KOHTEKCTHOM MEHIO jeTanu B Opaysepe mnyHKT "llokazare mnapamerpsi’.
BriOepute B TabiuIie mapamMeTpoB MapaMeTp, ONPEICSISIONUN pagiuyCc CONMPSDKEHUS TpaHel
TpaBepchl (puc. 16). OTMeTbTe ero B TadiuIe CHMBOJIOM "V,

Avanus vanpawenna ~ B x]
{) Toasepca.ipt Vs napameTpa Enmiua ®opuyna HomansHoe siauer “
eflonenposarveit O 435 50 w1 0,000
- elflvonenposarveiz O 437 30,000 50,000 .
g Marepvan | 24 NOETOPITS CO30aT0 HOREANDORIHIE = :4‘3 L 10w 10,000 . -
O a1 rpan 0 rpan 0,0 =
? 3aACHOCTA | [lokazaTh, NapaHeTpel O ) B 36p 5,000 =
& Harpy PaseepHyrs =] E5) rpen 360 rpan 30,0
e '\ D e S
B Cema 5] s e 0,500 0,500
&g PesynoTatel Pazfensl Cnpaski... m] de1 = 25m 25,000
A 4oz e 15 15,000 ——
=] d63 e 5 mn 3,000
=] d70 e 0,5 0,500
o0 H 1500 150,000

Puc. 16. Beibop mapamerpa Moaenu 1Jisi ONTUMU3AIUN

17. OtkpoiiTe mapameTpuyecKkyro Tabiuily, 3alOJHUTE €€ Kak Ha puc. 17. 3anuch B KOJOHKE
"3navenus” "0,5-3,5:4" o3Havaer, 4TO OYIyT pPACCUMTAHBI YETHIPE BapHaHTA JETaTH C

pasmepom conpsbkenuit 0,5; 1,5; 2,5; 3.5.

[

JEBUCHHOCTI MPOBKTHPOBEHHS

Vi 328HCHMOCTI Tun sasdcAMoCTH Mpeaen Koo, sanacz| SnadeHme pesy Ean-ia
» [ Marc Hanpsxere no Missecy | Mpociotp srauerus | | | [mpa |
[Mare Crewenne [Mpociorp saverm | | | [mm |

MapaveTpsi

¥ | Tpzsepcaipt

Vs KoMnOHeHT: Wi SnenenTa | MiA napaneTpa | Snaderit
0,5 - 3,5:4 b 0,5

Corpsmerve? | d48

Texyuiee snade | EQuHALE

=

Puc. 17. 3anonHenne napameTpuyecKon TaOIMIIbI

18. IIpoBenute pacuer nmeranu. OTKpoiTe mapaMmerpuueckyro Taomuiy (puc. 18). Mcmonb3ys

OeryHOK, MEHsITe TeKyllee 3HaueHHe conpsbkeHus B auanasone ot 0,5 mm o 3,5 mm. [pu
3TOM 3HAYeHHUsS MAKCUMAaJbHBIX HAaINpsDKEHUH OyayT Takxke MeHATbes. [Ipu 3HaueHuu

paanyca COIIPSIKCHUA 2,5 MM BCJIMYHMHA MAaKCHUMaJIbHBIX 3KBUBAJICHTHBIX HaHpiI)I(CHI/II\/'I oo

Musecy Oyner HauMeHbIIeH M cOCTaBUT 4yTh MeHbine 18 MIla. Takum oGpasom, mpu

YBEIMYEHUN paJUyca CONPSIKEHWH MOKHO YMEHBIINTH BEIWYHMHY HANpPsDKEHWM B JETald



IIO4YTH

¥Y3ne!:6890
InemeHTHI39%61
Tuin: Hanpsokersie no Misecy
Eavrsua: MPa
11.11.2010, 17:23:11
17,95 Maxc

Ba

]

L) |

3EBUCINOCTH MPOEKTUPOBAHIA

143 Vs 58BUCAMOCTIA | THN 53BMaAMOCTI | Mpenen
3

[Marce Crewerme  [mpocorp srauersa] |

Kosdhdb. 3aMaca p| SHaMEME PesynoT| EAMHALA
» | Marce Harpsxesuee | MpocaTp swaera |

i
!
h
i
|
I
i

|
I

]

17,9456 |mea |

NapaneTpsi

10,81

Vins koHnoHenT, | Vins smeventa | Wkt napaneTpa | Sraversin
¥ [Tpasepcaipt | Compsrerve2 [d48

|o,5-3,5:4

|o0,00485868 [mm |

Texywee swave| Enmana

25 |

20

<

7.5
3,68
0,11 M

Puc. 18. Pe3ynbraThl mapaMeTpHuecKoro pacuera

19. 3anycTtuTe aHWMAIIHIO b= Ha manenu "Pesymprar". Ilocmorpute, Kak nedopMupyercs

ACTAaJIb B ITPOLECCCC HAI'PYIKCHUA, U KAK IIPU 3TOM MCHAIOTCA HAIIPAKCHHUA 110 O6T)€My JCTalIn.

20. YcraHOBUTE [OAaTUUMKMA B DAa3HBIX dacTax Aerainu (komaHna '"JlaTtyuk i Ha OaHeIn
p

"Pesynbrar"). Haxxmute xHonky "Mertku natumka" Ha naHenu "OrtoOpaxenue". JlaTunku

2t "o

0TOOpakaloT pe3yIbTaThl pacueTa B MHTEpecytomel Hac obiactu (puc. 19).
+ 4 4

@

Y batunk
MonenupoeaTts

s Q B oS BpyuHyio %
Cuna [laBnexue Bug cetkn
20 _
o
Harpyzxun KoHTaKTl MoaroTosxka

PacueT

22 AHMMaLMA 2

Eﬂ OpuHakoBeslid MacwTab
[L MeTKM JaTumKa |5! ﬁ E‘=

PesyneTat OTobpaxeHne

[ Nawens HacTpoiku ugeta M MnasHO= ToHMpOBaHME

-

Tun: Hanpsoxerme no Musecy
Egwaaga: MPa
12.11.2010, 10:42:09

32,38 Maxc

25,91

19,44

12,96

6,49

0,02 M

|_'n.l p

no Musecy : 18,33 MPa

Hanpsimenie no Muzecy : 31,45 MPa |

‘ Hanpamenme no Musecy : 0,66 MPa

|'Har|p!|x=nn¢ no Muzecy : 4,81 MPa

I
|'Hanpmenue no Muzecy : 3,94 MPa

Hanpswenwe no Musecy : 29,9 MPa

Puc. 19. YcranoBka 1aT4rKoB Ha HOBEPXHOCTH JAECTATH






