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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peanmsanuu B 2021 - 2022
y4eOHOM roy Ha 3acenannu Kadeapsl [IpoeKTHpOBaHUS U IKCILTyaTallid METAILTYPTUYECKUX

[Ipotokom ot 20 r. Ne
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Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu kadeapsl [IpoeKTHpOBaHUS U IKCILTyaTallMd METALTYPTUYSCKUX

[Ipotokom ot 20 . Ne

3aB. kadeapoii AlT. E)pquOB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peaymsanuu B 2025 - 2026
y4eOHOM roy Ha 3acenanuu Kadeapsl [IpoeKTHPOBAaHUS U IKCILTyaTallid METAILTYPTUYECKUX

IIporokomor 20 . Ne
3aB. kadeapoit A.I'. KopuyHoB




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

HensiMu penojaBanus JUCHUILTUHBI «MoJenpoBaHe B MAIIMHOCTPOCHUM SIBIISTFOTCSI:
OBJIaJICHHE COBPEMEHHBIMH METOJJaMH pacueTa U MOJEIMPOBaHUs O0BEKTOB U MPOLIECCOB Ha 0aze
nporpammHbix naketoB Kommac-3D, Autodesk Inventor; oBmageHue AOCTaTOYHBIM YPOBHEM
MpOo)EeCCHOHANIBHBIX KOMITIETCHIIMA B coOoTBeTcTBUM C TpeboBanmsimu PI'OC BO 1o
HarpasiaeHuto 15.03.02 TexHoa0rnyecKue MalimHbl 1 000pyI0BaHHE

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

JucuunnuHa MopenupoBaHue B MAIIMHOCTPOCHUM BXOAUT B BAapUATHBHYIO 4YacThb
y4eOHOT0 I1aHa 00pa30BaTEIbHON MPOTrPaAMMBI.

Jns  wu3ydeHUs  JUCUUIUIMHBI ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUIUINH/ IPAKTUK:

HauepratenbHas reoMeTpus 1 KOMIbIOTEpHast Tpaduka

ConpoTHBiIEeHHE MaTEpHATIOB

[IpoMbltIeHHBIN AU3aiH

HNnxenepHsblil 1u3aiin

OCHOBBI MOIETUPOBAHUS B MAILIMHOCTPOESHUH

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBEI OyayT
HEOOXOAUMBI ISl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

[TonroToBKa K 3aIIUTe U 3aIIMTA BBITYCKHON KBATM(UKAITMOHHON paboTHI

PeBepcuBHBIN MHXUHUPUHT

3 Komnerenuun ody4aromierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu st

B pe3ynbrare ocBoeHuUs JUCHUILIMHBL (MOyJis1) «MoOJennpoBaHUe B MATUHOCTPOESHU
oOyyaroImuiics JoKeH 001a1aTh CIEAYOIMIUMU KOMIETEHIIUSIMHU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIIMH

[1K-2 ymeHuemM MoaenMpoBaTh TEXHUYECKHUE OOBEKTHI U TEXHOJIOTUYECKHUE MPOIIECCHI C
MCIIOJIb30BAaHUEM CTaHJIAPTHBIX AKETOB U CPEACTB aBTOMATU3UPOBAHHOIO TPOCKTUPOBAHMS,
TOTOBHOCTBIO TIPOBOJUTH IKCIIEPUMEHTHI 110 3a/IaHHBIM METOJAMKaM ¢ 00pabOTKOM 1 aHAIU30M
pe3ynbTaTOB

3HaThb - OCHOBBI TPEXMCPHOI'O MOACIIMPOBAHUSA TEXHUIYCCKUX 00BEKTOB U
MPOLIECCOB METALITYPTUYECKUX MAIIHH.
- crtoco0bl  00pabOTKM U aHAJIM3a Pe3yJIbTaTOB MOJEIINPOBAHMUS.

YmMmeth - peaaM30BbIBATh MOJICIMPOBAHUE TEXHUYECKHX O0BEKTOB U
TEXHOJIOTMYECKHUX MPOIECCOB ¢ Ucnoiab3oBanuem CAIIP.

- IPOBOJIUTH IKCIIEPUMEHTHI 110 33JaHHBIM METOIMKaM ¢ 00paboTKOM 1
aHAJIM30M PE3YJIbTaTOB.

Brnanets - HaBBIKaMHU ITPOBOAMTH SKCIIEPUMEHTHI 0 33JaHHBIM METOJUKAM C
00pabOTKOH U aHATTM30M PE3YJIbTATOB.

- HaBbIKaMH MOJIETIMPOBAHUS HAMIPSHKEHHO-1€(OPMHPOBAHHOTO COCTO- STHUS
METaJUTYPrHUeCKUX MAIlIiH U 000py10BaHUs

[TK-5 cniocoGHOCTBIO MPUHUMATE y4acTHE B pabOTax 10 pacueTy U MPOEKTUPOBAHUIO JIeTalei 1
y3J10B MAalIMHOCTPOUTENBHBIX KOHCTPYKIUNA B COOTBETCTBUU C TEXHUUECKUMHU 3aJIaHUSMU U
MCII0JIb30BaHUEM CTAHJIAPTHBIX CPEJICTB aBTOMATU3ALMH TPOEKTUPOBAHUS




3HaTh - enu u 3aaauu npumeHenust CAIIP;

- 9Tallbl U ITIOCJACAOBATCIIBHOCTD CO31aHUA TECXHUYCCKUX CUCTEM,

- OCHOBHBIE TIPHEMBI U METO/Ibl BEJICHUS MMPOCKTHBIX M PACYCTHBIX PAOOT MO
COBEPILEHCTBOBAHHIO MAIIMH U 000PYIOBaHHS META-IIypPrHYECKOTO
MIPOM3BOJICTBA METOAMH KOMITBIOTEPHOTO MTPOCK-TUPOBAHHS.

YMers - BECTH KOHTPOJIb 3a BblIIoJIHEHUEM npoekTta B CAIIP;

- IPUMEHATH METO/bl KOMIIBIOTEPHOI'O MOJIEIMPOBAHUS IPU CO3/1aHUU U
MOJICPHU3ALMN METAJUTYPrU4eCKUX MAIIUH U 000py10BaHHUS;

- IPOBOJUTH BBIYUCIICHNUS C IPUMEHEHUEM UHCIIEHHBIX METOJIOB pacyera
JeTanel ¥ y3710B METAJUIypruuecKuX MalluH U 000pyJOBaHUS U
00OCHOBBIBATh pallMOHAIBHBINA X BBIOOD.

- aHAJIN3UPOBATh, CHHTE3UPOBATh U KPUTHUECKU PE3IOMUPOBATh
MOJTyYSHHYIO HH(OPMAIHIO C NCTIOIB30BAHUEM KOMITBIOTEPHBIX
TEXHOJIOT .

Bianers - HaBBIKAMU pacueTa U IPOCKTUPOBAHUSA AETAJICH MU y3JI0B Ma-
IIMHOCTPOUTENBHBIX KOHCTPYKLIMM C UCIIOJIB30BAHUEM CPEACTB
aBTOMaTHU3ALUU [IPOCKTUPOBAHNUS,

- YACJICHHBIMHU METOJIaMM pacyeTa JeTajaed U y3JI0B METAIUTYPru4eCKuX
MallluH 1 000py10BaHHUS.




4. CTpyKTypa, 00b€EM U colepKkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHBIX enuuui 180 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas padora — 14,2 akaj. 4acoB:
—aynuropHas — 14 akaj. 4acos;
— BHeaynutopHas — 0,2 akaJ1. 4acoB
— caMocTosTeNnbHas pabora — 158 akan. yacos;

— MOJTOTOBKA K 3auéTy — 7,8 akaj. yaca
@dopma aTTeCTalMU - 3a4€T C OLIEHKOM, 3a4eT

AynuropHas ) =
KOHTaKTHas paboTa E 5 ®dopma TeKyILero
=
B aKaj. yacax o Bu KOHTPOJIS
Pazzen/ Tema 2, (B axaz. yacax) g B A . P Kon
S
> ©| cCaMOCTOSITEJIbHOM | yCIIeBaeMOCTH U
JUCLUTUTAHBI N [ ., | KomMIeTeHIUI
2 £ paboTsl MIPOMEKYTOYHOM
nab. | mpakrT. | S & ATTeCTallNH
Jlek. s < 11
3aH. | 3aH. |O o
1.
11 Beenenue. Crpykrypa
JUCHUIUINHEI, €€ LeJb U 3aIadH. C
aMOCTOSITEIIBHOE
OcHOBHbIE TEH/ICHINN N
u3ydyeHue yueOHoH
BHEJPEHHUS KOMITBIOTEPHBIX W HAVAHO
TEXHOJIOTHH  MaIlUHOCTPOCHHH. e Z;I . VerHBI OIPOC
ABTOMaTH3aLMA 3 4 40 g YPBL, P TIK-2, IIK-5
koctpykTopekoi  (KITIT)  u pabota ¢ (cobecenoBanme)
. KOMITBIOTEPHBIMHU
TEXHOJIOTHYECKOH  MOJATOTOBKU R ——
mpoussoactea (TIIII). Ilonstue . gq AMMAMIL
€IMHOIO MH(POPMALIMOHHOTO po-Tp
MPOCTPAHCTBA MPEANPHUITHSL




1.2 UmxeHepHBId aHaMU3 U
KOMITHIOTEPHOE MOJICITUPOBAHHE.

OcHOBHbIE TIPUHIHIIBI u
COOTHOILICHHE YHCIIEHHBIX
METOZ0B HMH)XEHEPHOI'0 aHaJIN3a.
CpaBHUTENBHBIN aHaIN3
CYLIECTBYIOIINX METOZIOB
pacdera jgeraneid MamMH U
CamocrosTensHOe
obopynoBanus. Kiaccuduxanus o
H3yuYeHHEe YUeOHOM
U IPUMEHHMOCTh  KOHEYHBIX
U Hay4HO
3JIEMEHTOB. OO6mas cxema
. JIUTEPaTypBI,
KOMITbIOTEPHOU peanu3anuu aGoTa C IIposepka
MKD. VYyer HeTMHEHHOCTH B KOMI?L}OTC HBIMIL HMHAVBHyaJIbHOU
nporienypax  MKD.  Metoas 58 o6 aIOIIIiI/IMI/I MPaKTHYECKON TIK-2, I[IK-5
ONTUMH3ALUU B  HHKXEHEPHOM 4 paboThl,
IIpO-rpaMMaMu,
aHamuse: napameTpuyecKast cobecemoBaHme
ONTUMH3ALUS CTPYKTYpHast BRITOJHCHHE
’ PYKTYP WUHIIMBUYaJILHOT
ONTUMH3ALHS. Kommnekcusie
0 MPAKTUYECKOTO
pelieHus 3a1a4  ONTHMAaJIbHOTO
3aJaHus
MPOEKTUPOBAHUSL. Mertonpt
BU3YyaJIH3alUU B cucreMax
WHKEHepHOTO aHanmm3a. OmHnOKu
U7eanu3anuu. Iorpemnoctu
MojenupoBanus. [lorpemmnoctu
pacydeTos. Omunoxu
UHTEPIIPETaLNN pe3yIbTaTOB.
TIpuHsATHE IPOEKTHOTO PELICHHUSI.
1.3 OcHOBBI MOAENUPOBAHUSA
HarnpsHKeHHO-1ehOpMHUPOBAHHOTO
COCTOSIHUSL JAeTajlell U y3JI0B B
mporpamme Inventor.
CocTaBHBIC YacTW MakeTa M MX
Ha3zHaueHue. llpeaBapurenbHas
MOJArOTOBKA " BXOJI, B
nporpamMMy. OCHOBHBIE CTaJuU
pereHus 3a1au. CamocrosTensHoe
IIpennpoueccopHas MOJAroTOBKA; n3ydeHue yaeOHon
3alaHUC Ha4YaJIbHbIX n 1 HAyYHO
TPaHUYHBIX CIIOBHIA; JIUTEPATypPHI
P y 5 paTypsl, 3ammThl
¢u3MYeCKUX W MEXaHHYECKHX paborta ¢ o
CBOWCTB MaTepHasoB; KoMIbIOTepHbIMH | TP PHAYATBHOR
p ’ 60 P MPaKTUYCCKOH TIK-2, IIK-5
TMOCTPOCHHUEC CCTKHU KOHCYHBIX O6y‘{aIOH_H/IMI/I a6OTBI
3JIEMEHTOB; MIPUIIOKEHUE IporpaMMamH, P ’
.. cobecenoBanne
TMMOBCPXHOCTHBIX u OG’LCMHBIX BBIIIOJTHCHHUEC
HAarpy3ok; BbIOOp  pemiareis. WH/AMBUAYaJIBHOT
Pemienue 3a/1a4H. 0 MMPAKTUYECKOTO
IToctnponieccopnas  oOpaboTka. 3aJaHus
OcHoBHbIE JTarlbl
TBEPJIOTEILHOTO

HnpoekTHpoBaHus B  Inventors:
MNOCTPOCHHE 3CKH3a, CO3JIaHHEe
00bEMHOW  MOJEIH, CO3JaHHE
cOOpOK, TeHepamust dYepTekeH.
IIpumepsl pacuéroB geraneil u
000pyI0BaHMsL.




1.4 Uroro 3a cemectp Koncynbpranus 3auer TIK-2, TIK-5
Hroro no pasgeny 14 | 158

Hroro 3a cemectp 14 158 3a4éT,320

HTOro mo QUCIUILIMHE 14 | 158 3aHCT C OLCHKOH, I1K-2,I1K-5

3a4cT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jdus  peanu3auMyM  NPEeIyCMOTPEHHBIX BMJOB  y4eOHOM paboTbl B  KadyecTBe
00pa30BaTeNbHbIX TEXHOJOTMH B NpENoAaBaHUM AUCUMILIMHBL  «MojenupoBaHue B
MAaIIMHOCTPOCHUM» HCIIONB3YIOTCS TPAJULIUOHHASIN MOLYJIbHO-KOMIIETCHTHOCTHAS! TEXHOJIOTHH.

1. TpaguumonHble 0Opa3oBaTENbHBIC TEXHOJIOTUH OPHEHTUPYIOTCS Ha OpraHU3alHIo
00pa30BaTEeNLHOIO  IpOLEcCca, MPEANOJAralollyl0 MPSAMYIH  TPaHCIALUI 3HAHUH  OT
IpenoiaBaTes K CTyIEHTY (MIPEUMYIIECTBEHHO Ha OCHOBE OOBSCHHUTEIbHO-UIUTIOCTPATUBHBIX
METO0B 00y4eHus1). YueOHas NesTeIbHOCTh CTYJEHTAa HOCUT B TaKMX YCJIOBUSX, KaK MpPaBUIIO,
PENPOYKTUBHBIN XapaKTep.

®opmbl y4eOHBIX 3aHATHUH C UCIOIb30BAHUEM TPAAULIMOHHBIX TEXHOJIOTUIL:

WudopmannonHas JeKIUs — [OCIEAOBaTeIbHOE  HM3JIOKEHHE Marepuaia B
JUCLUIUIMHAP-HOW JIOTMKE, OCYLIECTBISIEMOE IMPEUMYIIECTBEHHO BEepOAJbHBIMU CpEACTBAMU
(MoHosor mpenogasarens). Ha 3aHATHAX mpegycMaTpUBaeTCs HCIOJb30BAHUE AJIEKTPOHHOIO
JIEMOHCTPAIlMOH-HOTO y4eOHOro Marepuana COAEp)KALIero CIOXKHBbIE CXEeMbl, TAaONULbl U
MaTeMaTHYECKUE POPMYJIBL.

Jlekuuyu TNPOXOJAT B TpaauLMOHHOM ¢(opme, B Qopme JIeKUUMH-KOHCYIbTALUN U
npoOsieM-HbIX Jiekiuil. TeopeTuueckuil Marepual Ha NPOOJIEMHBIX JIEKIUSAX SIBIISETCS
pe3ysbTaTOM YCBOEHHS IOJy4€HHONH MH(OpMAIMM MOCPEACTBOM IOCTAaHOBKHM MPOOIEMHOTrO
BOIIPOCA U ITOMCKA ITyTEH €ro peleHusl.

IIpakTHueckoe 3aHATHE, TOCBSILEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HAaBBIKOB IO
IPEJJIOKEHHOMY aIrOPUTMY.

2.  HHpOopManuMOHHO-KOMMYHHUKAI[MOHHBIE  OOpa3oBaTeibHbIE  TEXHOJIOTUH  —
Op-TaHu3alMs 00pa30BaTEIBHOIO MIPOLIECCa, OCHOBaHHASI HA IPUMEHEHHUH CIIELUaTN3UPOBAHHbIX
IPOTPaMMHBIX CpeJl U TEXHUYECKUX CPEJCTB PabOThI ¢ HHPOPMaLUEH.

@®opMbl yueOHBIX 3aHATHH C HCIOJIB30BaHUEM HWH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTH:

Jlexuus-Bu3yanu3anuss — HU3J0KEHUE COAEpkKaHMUS CONMPOBOXKIAETCS Ipe3eHTaluen
(te-MoHcTpanuel yd4eOHbIX MaTepualoB, MPEACTABICHHBIX B Pa3IMYHbIX 3HAKOBBIX CHCTEMax, B
T.4. WUTIOCTPATUBHBIX, IPahUUEeCcKUX, ayJH0- U BUIEOMATEPHAIIOB).

[lepenaua HEOOXOAMMBIX TEOPETUUYECKUX 3HAHMW U (HOPMHUPOBAHME OCHOBHBIX
IpeJCTaB-JIEHUH M0 KypCy MPOUCXOIUT C UCIOIb30BAHUEM MYIBTUMEAUHHOTO0 000y J0BaHUS.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIHXCs
[Ipencrasneno B mpunoxxeHuu 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. IloxxnmaeB 10. A. Komneroreproe MO/JIEIIMPOBAHUE " CO3IaHHE
MPOEKTHO-KOHCTPYKTOPCKOM ~ JOKyMEHTAalluu B  MamuHocTpoeHun cpeactBamu  CAIIP.
WmxenepHas u koMmnbioTepHas rpaduka B Autodesk Inventor, AutoCAD [DnekTpoHHBIi pecypc]
. yueoHoe mocodue. Y. 1 / 0. A. Toxunaes, E. A. CeucrynoBa, O. M. Bepemeii ; MI'TY. -
Marunutoropck : MI'TY, 2016. - 1 smekrpon. ont. guck (CD-ROM). - Pexum mocryma:
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) lomotHuTeIBLHASI TUTEPaTypa:

1. Topbatiok, C. M. KoHCTpynpoBaHHe MaliH U 0O0OPYIOBAaHUS METAJLUTYPTHYECKHUX
npon3BoAcTB. OCHOBBI TPEXMEPHOTO aBTOMATU3MPOBAHHOTO KOHCTPYUPOBAHUS JI€TAJICH U Y3JI0B
MaIllyH ¢ momoripio mporpammel Autodesk Inventor. Y. 2. TIpoektupoBanue COOPOUYHBIX €TUHHII
U aHuUManus JeTajied u coopok : yueOHoe mocobue / C. M. I'opbatiok, A. B. Kamenes, JI. M.
I'myxoB. — MockBa : MUCUC, 2010. — 40 c. — ISBN 978-5-87623-335-6. — Tekcr
anektpoHHsii  // Jlanb : AJIEKTPOHHO-OUOIHOTEUHAS cucrema. = — URL:
https://e.lanbook.com/reader/book/2077/#1 (nara obparuenus: 02.10.2020). — Pexwum gocTyma:
JUIS1 aBTOPU3. MOJIb30BATEIICH.

2. CasenbeBa, . A. UmwxkenepHas rpaduka. MoaenupoBaHue U3JICTUH U COCTABIICHHE
KOHCTPYKTOpCKOW jgokyMmeHTtanuu B cucreme KOMIIAC-3D : yueOnoe mocobme / M. A.
CagenbeBa, B. U. Kagomaukos, U. JI. Kagomnukosa ; MI'TY. - Maraurtoropck, 2010. - 186 c. :
HIL., TaoII., CXEMBI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=311.pdf&show=dcatalogues/1/10685
65/311.pdf&view=true (nata oopamenus: 04.10.2019). - MakpooOBeKT. - TEKCT : AIEKTPOHHBIH.
- ImeeTcsi nevaTHbBIN aHAJIOT.

3. Kommerorepras rpaduxa B CAIIP : yueOnoe mocodbue / A. B. Ilpuemsiiies, B. H.
Kpyros, B. A. Tpesnsb, O. A. Kopmakoa. — Cankr-IlerepOypr : Jlanb, 2017. — 196 c. — ISBN
978-5-8114-2284-5. — Tekcr : anekrpoHHbli // JlaHb : 3J€KTpOHHO-OMONIMOTEYHAs CHCTEMa. —
URL.: https://e.lanbook.com/reader/book/90060/#1 (mara obpamenus: 02.10.2020). — Pexum
JOCTYTIA: JUIS aBTOPU3. TIOJIb30BaTENEH.

B) MeToanyeckue yKazaHus:

1.Ckypuxuna, E. b. Pe3p0OoBbic u cBapHble coequHeHus . ydeOHoe mocobue / E. b.
Ckypu-xuHa, C. FO. Cobuenko ; MI'TY. - Maruutoropck : MI'TVY, 2016. - 1 351eKTpoH. ONT. TUCK
(CD-ROM). - 3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2431.pdf&show=dcatalogues/1/1130
137/2431.pdf&view=true (mara ooOpamenus: 09.10.2020). - Makpooobekr. - Tekcr
3NIEKTPOHHBIN. - CBefeHus 1ocTynHbl Takke Ha CD-ROM.

2. Meronuyeckue yKa3aHUs 10 BBITIOJHCHHIO NPAKTHUSCKUX 33JaHUH TPEJCTABIICHBI B
NPUI0KEHUH 3.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpammHoe o0ecnieuenune

Haumenosanue 110 Ne norosopa CpoOK IeiCcTBUS TUIEH3UN
MS Windows 7
Professional (st 1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 or 17.09.2007 Secopouro
Professional
7Zip cB000JTHO pacnpocTpansemoe [10 0OECCPOUHO
ﬁngH Komnac 3D |11 96117 o1 16.03.2017 Secopouro
Autodesk Inventor
Professional 2019 yueOHas Bepcus 0eccpouHo
Product Design
FAR Manager cB000JIHO pacnpoctpansemoe [10 0OECCPOUYHO



https://e.lanbook.com/reader/book/2077/#1
https://magtu.informsystema.ru/uploader/fileUpload?name=311.pdf&show=dcatalogues/1/1068565/311.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=311.pdf&show=dcatalogues/1/1068565/311.pdf&view=true
https://e.lanbook.com/reader/book/90060/#1
https://magtu.informsystema.ru/uploader/fileUpload?name=2431.pdf&show=dcatalogues/1/1130137/2431.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2431.pdf&show=dcatalogues/1/1130137/2431.pdf&view=true

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HassaHue xypca CchlaKa

DneKkTpoHHas 06a3a nepruoaudYecKux u3ganui East
View Information Services, OO0 «IBUC»
[TouckoBas cucrema Axkamemust Google (Google
Scholar)
Wudopmannonnas cucrema - EnuHOe OKHO
J0cTyna K MHGOPMAIIMOHHBIM pecypcaM
HarnmonanbHast uHGOpMaMmOHHO-aHATTUTHYECKAS

https://dlib.eastview.com/

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

URL: http://window.edu.ru/

cucrema — Poccmiickmii wunmeke nayunoro|URL: https://elibrary.ru/project risc.asp
uutuposanus (PMHII)
Poccuiickass  T'ocynmapcTBennas — OmbOnuorexka.

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

Karanoru
9 MaTepHaIbLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOMLYJIf)

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:

1. Yuebuble ayuTopuu Ui IPOBEICHUS 3aHATHH JIGKLIMOHHOTO TUIa: MyIbTUMEIUIHbIE
CpeACTBa XpaHEHMUsI, TIepelavur ¥ TIPEACTaBICHUS HH(POPMAIIHH.

2. YuyeOHble ayAMTOpUM ISl IHPOBEACHUS JIAOOPATOPHBIX 3aHATUM, TPYNIOBBIX U
UHAUBUAYAJIbHBIX KOHCYJbTallMM, TEKYLIEro KOHTPOJIsSI M IPOMEXKYTOYHOM aTTeCTaluu:
MynbTrMeuiiHBIE CPEACTBA XpaHEHUs, Nepeaadn U npejacraBieHus uHpopmanuu. Komruiekce
TECTOBBIX 33aJJaHUH JUIsl IPOBEACHUS IPOMEXYTOUHBIX U PYOEKHBIX KOHTPOJIEH.

3. llomemenuss Uil caMOCTOATENbHOW paboTel oOyuwaromuxcs: [lepcoHanbHbIE
KomIeloTepsl ¢ maketom MS Office, BbixogoM B MHTEpHET M € OCTYIIOM B 3JCKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

4. TlomemeHuss A XpaHEHUS M TMPODUIAKTUYECKOTO OOCITY)KUBAaHUS Y4eOHOTO
obopynoBanusi: Ilkadsr s XpaHeHHs Y4eOHO-METOAMYECKON JOKYMEHTaluH, Yy4eOHOro
000pyI0BaHUs U Y4€OHO-HATJISAIHBIX TTOCOOUH.

JIeKuMOHHBIN 3a1, O00OpYIOBaHHBII COBPEMEHHOM NPE3EHTALlMOHHOM TEXHUKOU
(MpoeKTop,3KpaH, HOYTOYK).

KommnbroTepHble Kkilacchl, 000pyIOBaHHBIE COBPEMEHHOW TEXHHKOW M MeOenblo s
IpO-BEACHUS MPaKTUYECKUX WK JilabopaTopHbIX 3aHATHH. Kommnbrorepbsl 00beIuHEHB B
JIOKaJIbHYIO CeTh C BBIXOAOM B VIHTEpHET M 3JEKTPOHHYIO MH(DOPMAIMOHHO-00Pa30BaTENbHYIO
Cpelly YHUBEPCHUTETA.


https://dlib.eastview.com/
https://scholar.google.ru/
http://window.edu.ru/
https://elibrary.ru/project_risc.asp
https://www.rsl.ru/ru/4readers/catalogues/

[MPUJIOXXEHHUE 1
YueOHO-MeTOAMYECKOE O0ecTIeYeHHe CAMOCTOSITe/IbHOM PadoThl CTYJ1EHTOB

Ilpumepnoe 3a0anue na npaKmuuecKom 3aHAMUU

[octpouts 3D mMonens neranu, n3o00paxeHHOM Ha uepTexe (1mo Bapuantam). [Ipoussectu
aHaJU3 HaIpPsUKEHHO- Je(OpPMUPOBAHHOIO COCTOSHMS AETANIM MPU HPUIOKEHUU Pa3pbIBHOIO
ycunus B 10000H. Cnenate oTueT, NpoaHaau3upoBaTh pe3ysibTaThl MOACINPOBAHUS, BbIIBUHYTh
IPEUIOKEHUS 110 ONTUMU3ALUN U3AETHSL.
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INPUJIOXEHME 2
OueHovHbIe CpeACTBA /1JIsl MPOBeAeHHUsI IPOMEKYTOUHOI aTTeCTAlNU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUs NMIPOMEKYTOUHON aTTecTAlNM:

CTpyKTypHBIiA
JIIEMEHT [Tnanupyemsie pe3ynbTaThl 00yUeHUs O1neHOUHBIE CPENICTBA
KOMITETEHIINT

IIK-2 ymeHnunem Mo/1eIHPOBATH TeXHUYECKHE 00bEKTHI U TEXHOJIOTHYECKHe NMPoLecchl ¢ HCMOJIb30BAHNEM CTAHIAPTHBHIX AKETOB U CPEACTB
aBTOMATH3HPOBAHHOI0 MPOEKTHPOBAHUS, TOTOBHOCTHIO POBOAUTH IKCIIEPUMEHTHI N0 32JaHHBIM METOAUKAM ¢ 00pa00TKON U aHAJTU30M
pe3yJbTaToB

3Harb —  OCHOBBI TPEXMEPHOTO MoienupoBanus | Bonpocst k 3auemy
TEXHUYECKUX 00BEKTOB 51 MPOLECCOB
METALTYPrHYeCKIX MAIITHH 1. Yucnenubie Metopl. CyIIHOCTH METO/Ia KOHEYHBIX JJIEMEHTOB
— cmocoObl  00paboOTKM ¥ aHANIM3a PE3yIbTAaTOB 2. Kaxne pe3yIbTaTRl MOZCTHPOBAHHA

HanpsKeHHO-e(OPMHUPOBAHHOT'O COCTOSHUS SBJISAIOTCS OCHOBHBIMU
JUIsL onpeiesieHns paboTOCIOCOOHOCTH OTJENIbHBIX JeTaei?

3. Dramsl POBEICHUS UCCIIeI0BaHUs HaMpsKEHHO
-1e(hOPMUPOBAHHOTO COCTOSTHUS OOBEKTOB

4. Kiaccuduxanus Mojienei, UCIOIb3YEMBIX B TEXHHKE.

5. OcHOBHBbIE CBOMCTBA MOJiesen

6. IlorpemHoctn MonenupoBanus. [lorpentHocT pacyeToB

MOACIINPOBAHUA

Ymets — PpeaJu30BBIBATE  MOJEIMPOBAHUE TEXHMYECKUX | 3amaHue COCTOMT B 3amure padoThl, onucanHoi 8 [IPUJIOKEHWU 1, u
OOBEKTOB M TEXHOIIOTMYECKHX  IMPOLUECCOB  C | ppesocTaBieHHH OTHETA C BHIBOAMHL.

ucnoab3oBauuem CAIIP
— TIPOBOJIUTH  OJKCHEPUMEHTHI MO  3aJaHHBIM
METOJIMKAaM C 00pabOTKOM U aHAIM30M Pe3yIbTaTOB

Brnaners — HaBBIKAMH  TPOBOJMWTH  JKCIIEPUMEHTHI  TIO | 3aJlaHue COCTOUT B 3aiuuTe pabotsl, onucanHoil B [IPUJIOKEHUMN 1, u
3aJaHHBIM MCTOIUKAM C O6pa6OTKOI71 W aHAJIM30M | mpegoCTaBICHUN OTYETa C BEIBOJJAMU.
pE3yNbTATOB.




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUT

[Tnanupyemsie pe3ynbTaThl 00yUeHHs

OrieHOYHBIC cpe€acTaa

HaBbIKAMU
HaANPsHKEHHO-1e(OPMUPOBAHHOTO

MOACIINPOBAHUA
COCTOAHUA

MCTAJUTYPTUYCCKUX MAIIWH U O60py,I[OBaHI/I$I

IIK-5 cmoco0HOCTBIO NPpUHUMATDb Y4aCTHE B paﬁoTax IO PACYETy U IPOCKTUPOBAHUIO JeTajiei u Y3J10B MAIIIHHOCTPOUTEJIbHBIX KOHCprKIII/Iﬁ
B COOTBETCTBHU C TEXHUIECCKUMHU 3aJTaHUAMU U UCITOJb30BAHUEM CTAHAAPTHLIX CPEACTB aBTOMATHU3AllUMA IIPOCKTUPOBAHUA

3Harhb uenu u 3agaun npumenenus CAIIP; Bonpocer k 3aueTy
JTambl U IOCJIEI0BATEIbHOCTh  CO3/IaHUA 1. Ilem u saziaun npumencrus CAITP
TEXHHICCKHX CUCTEM, 2. Kakue cpeacTBa aBTOMATH3UPOBAHHOTO IPOSKTUPOBAHUS  TT03BOJISIOT
OCHOBHBIC IIpUEMBI M  MCTOJBI  BCACHUA MPOBOJAUTh  MOJEJIMPOBAHUE  TEXHUUYECKUX  OOBEKTOB  H
NPOEKTHBIX M pacyeTHbIX  paboT 1Mo TEXHOJOTHYECKHUX IIPOLIECCOB B METAJLTYypPrHYECKOM
COBEpPIICHCTBOBAHUIO MAIIIMH U 000PYIOBaHUS MALIHHOCTPOCHAN?
METATYPrHYeCKOro POM3BOJICTBA METOAMH 3. MopenupoBanue OOBEMHBIX COOPOK. l:lpOeKI_II/IOHHLIe BUJBl U
KOMIIBIOTEPHOTO MPOCKTHPOBAHHIL, acconuatuBHble cBI3H 3D u 2D — Monene.
4. Bunel monenupoBanus. KommbroTepHOe MOAEIMpPOBAaHUE. OTallbl
MIPOBEJICHUS] KOMIIBIOTEPHOTO MOJEIUPOBAHMUS.
5. IlapameTpusanusi reOMETPUUYECKUX MOJIEIEH.
6. Oransl IIPOBEACHUS UCCIIEJOBAHMS HaIPSKEHHO
-neopMHPOBAHHOTO COCTOSIHUS OOBEKTOB
YMmeth

— BCCTH KOHTPOJIb 34 BBIIIOJIHCHUECM ITPOCKTA

B CATIP;

— HOPUMCHATH MCTOABI KOMIIBFOTCPHOT'O

MO/ICIIUPOBAHHUS TIPH CO3AaHUU H
MOJIEPHH3AIIUH METALTypPrHIECKUX
MaIlKMH U 000pyIOBaHHS;

— NPOBOJUTH BBIYHCICHHUSA C IPUMCHCHHUEM

3amaHue coCTOUT B 3amuTe padoTsl, onucanHoi B [IPUJIOXEHUU 1, u
MIPEAOCTaBICHUN OTYETA C BHIBOJAMH.




CTpyKTypHBIii

3JIEMEHT [Tnanupyemsie pe3ynbTaThl 00yUeHHs OrneHoYHbIE CpeICTBA
KOMIIETCHLIUT

YHUCIIEHHBIX METOJIOB pacyera JeTajeil u
Y3JI0B METAUTYPTUYECKUX MAIIUH U
000pyI0BaHUs U 0OOCHOBHIBATH
palMOHAIBHBINA UX BBIOOD.

— aHaAJIM3HUPOBATh, CHHTE3UPOBAThH U
KPUTHYECKH PE3IOMHUPOBATH MOTYYECHHYIO
UH(POPMALIUIO C UCTIOIB30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTHH.

Bnagets — HaBbIKAMHU pacyeTa U MPOEKTHUPOBAHUS
J€Taled W y3JI0B MAIIMHOCTPOUTENBHBIX | 3agaHue COCTOHT B 3alUTe pabotsbl, onucannoi B [IPUJIOXKEHUU 1, n
KOHCTPYKIIMM C HCIIOJIb30BAaHUECM MPEIOCTABIICHUH OTYETA C BHIBOIAMH.

CPEJICTB aBTOMATH3AIMH TPOSKTHPOBAHHSI,

— YHCIECHHBIMU METOJaMU pacyera JeTalneil u
y3JI0B METALTYPIrUUECKUX MAIIUH U
000py/TI0BaHUs.




0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpoMesxkyTouHast arTectaius no aucuuiuinie «MojaeanpoBanue B MAUIMHOCTPOEHUU)
BKJIIOYACT TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJIAIOIINE OLICHUTL YPOBCHL YCBOCHUA O6y‘IaIOH_[I/IMI/IC$I
3HaHUH, W TMPAKTHYECKHE 3a/JaHUs, BBIABISIONIME CTENEHb CHOPMHUPOBAHHOCTH YMEHHHA U
BJIQJICHUM, IPOBOAUTCS B (hOpMeE 3a4eTa.

3ayer Mo JaHHOM AMCUUILIMHE TMPOBOJUTCSA B YCTHOU (popme, BKITIOYaeT | TeopeTndeckuit
BOIIPOC U 3aIIUTY HHIUBUAYATEHONU PaOOTHI.

Hokazamenu u Kpumepuu ouenueanun zauema.:

— «3a4yTeHO» CTaBUTCA, €CIM OOYYaIOLIUICS IOKa3blBaeT Cialblii ypOBeHb 3HAHUUN
OCHOBHBIX MOHSTHIA U ONPEEICHUN, YMEHUI IPUMEHITh COBPEMEHHBIE 00pa30oBaTebHbIC
TEXHOJIOTMH, HCIIOJIb30BaTh HOBBIE 3HAHHUS W YMEHHUS, KOPPEKTHO BbIpaXaTb U
apryMEHTHPOBAHHO 0OOCHOBBIBATH IMOJIOXKEHUS MPEIMETHOM 00IaCTH 3HAHUS U BIIAJCHHUS
po(hecCHOHAEHBIM SI3BIKOM MTPEIMETHOM 00JIaCTH 3HAHMSI.

I[MPUJIOXKEHUE 3
Meroanyeckue yKa3aHUus M0 BBINOJTHEHUIO PAKTHYECKUX 3a]aHUil

[TpakTHyeckue 3aaHusl IO MOCTPOEHUIO TBEPAOTENBHBIX AETAJEH, Y3JI0B U UX PACUETY B
cpene Kommnac unu MIHBEHTOP BBIMOIHSIOTCS MMOATANHO HA MPAKTUYECKUX 3aHATUSAX U CIAIOTCA B
KOHIIE 3aHATHUH.

Bo BpeMms 3aHATUIN HY)KHO OYeHb BHUMATEJIbHO CIYyIIaTh, CIEIUTh Ha 3KpaHe MPOEKTopa
nocieaoBaTenbHOCTh co3nanus neraneid B CAIIP u moBTOpsATh 3a mpemnojaBaTeieM 3a CBOUM
KOMIIBIOTEPOM. B ciydae BO3HHMKHOBEHMI BOIPOCOB WJIM 3aTPYJHEHUN INpPU BBITOJIHEHUU
paboThl, 0OpaTUTHCS 3a MOMOIBIO K MpernojaBarento. /JloMa kenaTeabHO Tak K€ 3aHUMaThCs
CaMOCTOSITENIFHO, HMCIONB3ys PYKOBOJCTBA IMONb30BaTeNs W yueOHble Marepuanbl Autodesk
Inventor, Komnac, a1 Hausmy4iero 3aKpernseHns HaBbIKOB MOCTpoeHus U pacuetoB B CAIIP.
MeTo KOHEUHBIX 3JIEMEHTOB — UMCJIEHHBIH MeTOoJ pemieHus nuddepeHanbHbIX YpaBHEHUH,
BCTpEUAIOUINXCs IPU MaTEMaTHYECKOM OIMCAHUU MTOBEACHUSI PA3IIUYHBIX 00BEKTOB B PA3IMYHBIX
YCIIOBUSIX: TEUEHHUS XKUAKOCTEH U Tra3oB, J1ehOpMUPOBAHMS BBICOKODJIACTUYHBIX Tel, JeTajien
MAaIlllMH T0J] J€UCTBUEM BHEmHUX Harpy3ok. C mnomompio MKD MOXHO paccuuThiBaTh
pacmpezieieHue HanpsDKeHUHM, JAeopmaiuii, ckopocTed, TemmepaTyp, 3JIEeKTPHYECKOro
NOTEHIMAaa, ONpeNeNsiTh BHUOpalMM M Jpyrue mnapamMeTpbl OOBEKTOB B Ipolecce HX
IKCILTyaTal1u.

Hcnonb3oBanne MKD, nake ais pemieHuMH NMPOCTHIX 3a7ad, MpearnosaraeT OorpoMHbIA 00beM
BBIYUCIICHUM, KOTOPBI HEBO3MOXKHO BBIMOJHUTH 0€3 wHcmonp3oBanus OBM  nocraTtoyHoi
MOIIIHOCTH W CHEUUAJIbHBIX MPOTrPaMMHBIX CHCTEM aBTOMAaTHU3UPOBAHHOIO MPOEKTUPOBAHUS
(CAE cucrem). Cucrema Autodesk Inventor oonamaer pyukuusmu CAE cuctem, oHa mMo3BoIseT
MIPOBOJIUTH PACUYEThl HANMPSHKEHUH U 1epopMaliiii B TOCTPOSHHBIX MOJIENISIX JIeTajei U cOOpOK, a
TaK)K€ PAaCCUYUTHIBATH YACTOTHI MX COOCTBEHHBIX KojeOaHui. Mbl OynemM paccMaTpuBaTh METObI



pacyera HaNpsDKEHWH B JeTalsiX HW cOOpKax, HAXOIAIIMXCS TOJ JCHCTBUEM BHEIIHHX
CTaTUYECKUX HATrPy30K.

[TIpu ucnonp3oBanuu MKD TexHHuYecKHil 0OBEKT pa3OMBaeTCs HAa MHOXKECTBO OJHOTHITHBIX
3IIEMEHTOB MPOCTOM reomeTpuueckoit popmsl, HazpiBaeMbix KOHEUYHBIMU DJIEMEHTAMU
(KD). Bce koHeuHbIE 3JEMEHTHl OOBEAMHSIOTCS JAPYr C JAPYrOM B HEKOTOPBIX TOYKax
mpocTpaHcTBa, HasbiBaeMbix Y3JIAMIM. B coBokymHoctu KO wu  y3ae1  oOpasyror
KOHEYHO-3JIEMEHTHYIO MOJIE/Ib OOBEKTa.

B OEJIOM HUCIIOJIb30BaHUEC MK3 CBOIUTCA K CIICAYIOIIUM OCHOBHBIM JTallaM:

1. MopnenupoBanue koHCTpykuuu. Ha 3TOoM 3Tame co3maercs TpexmepHas TBEpJAOTEIbHAs
MOJieJIb pealbHON (PU3NYECKOM KOHCTPYKLUHU, KOTOpas pa3duBaeTcs Ha MHOMXECTBO
KOHEYHBIX JIEMEHTOB. J{J1s1 27IeMEHTOB 3a/1al0TCs CBOIICTBA MaTEpPHAJIOB.

2. 3amaroTcs TpaHWYHBIE YCJIOBUS (YCJIOBUS 3aKpEIUICHUS KOHCTPYKIUHU, IedopMarius
KOHCTPYKIIUH).

3. 3anmaroTcsi KOHTAKTBI MEXIYy NEeTalsIMH B COOpKe (eciM paccumThiBaeTcst cOOpka w3
JIETaJCH ).

4. ©®opMHpyIOTCS BHEILIHUE HArpy3Ku (CHUJIbl, MOMEHTBI, JaBJICHUS).

5. IlpoBoauTcs pacyeT MOJEH.

6. AHAIM3HUPYIOTCS PE3yIbTATHI pacueTa

OCHOBHBIC TUIIBI KOHECYHBIX JICMCHTOB
CYH_IGCTBYIOT COTHU KOHCYHBIX JJICMCHTOB PpPa3JIMYHBIX BHUIOB. KoHeuHble »IeMEHTHI

pa3InyalTCs pPasMEpHOCThIO B IPOCTPAHCTBE, (POPMOI, KOIMUYECTBOM Y3JIOB, CBOMCTBaMHU
MaTepuaia i IpyruMu napameTpamH.

O/ITHOMEPHBIE K9 ucnons3yrorcs A MOAenupoBaHus pepm, COOPHBIX KOHCTPYKLHUH U3
MEeTaJUIoNpoKarta, 0ajoK, JUIMHHBIX BajioB, cTepxkHel U T.1. CymectBytor KD ¢ nByms y3namu
(;iuHeltHbIe) U KpuBoJMHEHBIe KD ¢ Tpems u GonbIIMM KoaudecTBOM y370B. KD cTepiHeBoro
TUIA HCIIONB3YIOTCA B TEX CIy4yasX, KOTJa 3J€MEHTbl KOHCTPYKLUHH padoTaloT TOJBKO Ha
pacTsbkeHue M cxkarue. B ciyyae BO3HMKHOBEHHS] H3TMOAIONIMX M KPYTALIUX MOMEHTOB
ucnoib3yroTcs 6amounsie K3.

JABYMEPHBIE K3 ucnons3yroTcs ajisi MOASTHPOBAHUS TUIOCKUX KOHCTPYKIIUHA B 000JI0YEK €
y4acTKaMU TOCTOSSHHOW TOJIIHMHBI. M CMONB3yIOTCS TPEYroJibHbIE W KBAJpPATHBIE 3JIEMEHTHI.
DJIEMEHTBI PA3JIMYAOTCSd KOJWYECTBOM Y3JI0B M KPUBOJWHEUHOCTBIO CTOpOH. KMeroTcs
MeMOpaHHBIE AIEMEHTHI, KOTOPbIE He BOCIIPUHUMAIOT MOMEHTHI B INTIOCKOCTH DJIEMEHTA U JTI00bIe
HArpy3Kd BHE TUIOCKOCTH JJIEMEHTa, M IUIACTHHYATHIE 3JIEMEHTHI, paboTaroniyue Ha U3THO U
KpYYEHUE.

TPEXMEPHBIE KD wucnons3yrorcs ajii MOAEIUPOBAHUS TEN CIOXHOH IE€OMETPUUECKOMN
dopmbl. PaznuuaiorT TeTpasApanbHble, NPU3MATHUECKHE W TeKCadJIpajibHbIe 3JEMEHTHI C
Pa3IMYHBIM KOJIMYECTBOM Y3JI0B



[Tnockne m 00BEMHBIE AIEMEHTHI 00pa3ylOT CBOMMH peOpaMH B KOHEUHORJIEMEHTHOW MOJCIH
cetky K3. Takum o6pa3om, peanbHbIl 00bEKT npecTaBisiercs B Bujae cetku KO. He cymectByer
CTPOTHX IPaBHJ MOCTPOCHUS TAaKUX CETOK. MIMeroTcs obmue pekomeHnanuu. Yem ryme ceTka
KD, uem Gosbire y3110B conepxkar KO, TeM TouHee morydaroTest pe3ynbTaThl pacueTa, OAHAKO MPH
3TOM YBEJIMYUBACTCA BpeMs pacyera KOHCTPYKIMH, MHOTJA OYeHb CYIIECTBEHHO. [loaTomy
cienyeT BeIOUpaTh pazmepsl U popmy KD Takum 00pa3om, 4ToObI 00€CTICUUTh PeaIbHOE BpEMS
pacueTa KOHCTPYKLUHU U JOCTaTOUYHYIO TOYHOCTh. B TeX 4acTsaX KOHCTPYKLMH, I/I€ OXKHIAETCS

KOHIIEHTpAallusl HaNpsDKeHUH, pEeKOMEHIyeTcsi co3aaBaTh Ooisiee rycTyio cerky K03, rme
HANPSDKEHUS. MEHSIOTCS MaJlo — 0oJiee peaKyro.

B cucreme Autodesk Inventor cetka popmupyeTcst B COOTBETCTBUH € HACTPOMKAMH MOJIb30BATEIISI
ABTOMATUYECKH, U 3aTE€M MOKET yTOUHsThCs. [IpumMep cetku TpexmepHbix KO mpuBeneH Ha puc.
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Puc. 1. CeTka KOHEUHBIX DJIEMEHTOB

IIPUMEP
[opsinok BbimonHeHUs paboThI

1. 3ATPY3UTE NIPOI'PAMMY AUTODESK INVENTOR.

2. Haxwure xHOonky "IIpoekTsl" Ha maHeIu MHCTPYMEHTOB "3amyck", U BBIOEpUTE CO31aHHBIN
Bamu panee npoekt ¢ umeHeM "CbheMHHMK NOJMIMIHUKOB". ITpOeKT noikeH HaxoIuThCs B
Barmeii nepconaneHoi namnke. Crenaite NpoeKT TeKyIuM (ycTaHoBUTE cuMBOI "'V HanmpoTuB
MMEHU NPOEKTA). 3aKPONTE OKHO IIPOEKTOB.

3. PACCUUTAUTE HA MPOYHOCTH JETAJIb ChEMHHUKA - TPABEPCY.
OTkpoiiTe (aiin getanu «rpaBepcay.
4. Ha Bxmanke «Cpenb» BBIOEPUTE HHCTPYMEHT «AHAIHM3 HATIPSKECHU .

Co3znmaiite HOBOe MojenupoBaHue komauaon «Co3nate MoaenupoBanue» (puc. 3). YKaxure
BUJ aHanmm3a — «OMHOTOUYEUHBINY, «CTaTHYSCKHUI aHAIIN3.
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HOpHatsHam HECTKOTT TaHTEHLB AR HECTROCTE

Puc. 3. Coznanue MmoaenupoBaHus

5. Cucrema mo3BoJsieT 0TOOpaXkaTh pe3yibTaThl pacuera B TabnuuHoil Gopme. s 3Toi nenu

UCIIONIB3YETCS apaMeTpuueckas Tadiviia, B KOTOPOl MOKHO 3a7aTh HHTEPECYIOIUE Hac B
pe3ysbTare pacyeTa napameTphl.

Boibepute unctpyment «llapamerpuyeckas Ttabmuma». Mcmonb3ys KOHTEKCTHOE MEHIO
(«1o6aBUTH 3aBUCUMOCTD MPOEKTAY), 3a/IalTE MapaMeTphl, KaK MOKa3aHoO Ha puc.4.

x

E Tpasepea.ipt
| Monenvposarie: 1

() Tossspea.ipt |Maxct

3aEuEAHOCTH NpoRKTIDOSaHIS

VMg 33BHOMOCTI)

Tun sasucocTi | Mpenen Kosdbth, sanaca np | 3ravierue pesynT | EQvHLa

no Mrzecy | Mpocnomp sraeris | [ |mpa |

&y Matepuan

[Marce Cremere

E— I \ [ \

B 3asnorocn

T
¥ [ M Kosdéb. sanaca rposrocT_| MpocoTp seaderis

' [u |

¥, Harpysen
B KoHTaKTE

B cemea

2 Pesynstatal

No6asiTs & npoeira
YAanuTe 3aBUCHMOCT NPOEKTa

Puc. 4. Jlo6aBnenue napaMerpa pacuera B HapaMeTpUUECKYIO TabIUIy

HEOOXOIMMOCTH TIepeonpeneTuTe MmaTepuai (puc. 5).

[TpoBepbTe Ha3HAUEHUE MaTepHaia AeTanu. MaTtepuai TpaBepcsl JObKeH ObITh «CTanby. [lpn

Ykaxure, 4yTo KOI(QDUIMEHT 3amaca MPOYHOCTH ONPEACISeTCS MO0 Tpeaeiay TEeKydecTH
marepuana. Koadduiment 3amaca MPOYHOCTH — 3TO OTHOIICHHE Tpenesia TeKy4eCTH
MaTcpHralia K SKBUBAJICHTHOMY HAIIPSXKCHUIO.

OTkpoiiTe peakTop CTUiIed KHOIKOM [pea. crunesi ], PenmakTop cTuiei mo3BossieT IpoOCMOTPETh

U TIepeonpeIeNiuTh CBOMCTBA MaTepraa. 3aJaiiTe CBOICTBa CTalM, KaK MOKa3aHo Ha puc. 5.



Puc. 5. 3aganue cBoiCTB MaTepuaia

7. Bxmounte oToOpakeHHE CETKH KOHEUYHBIX AJIEMEHTOB (puc. 2) koMaHaol «Buj cetku» Ha
naHenu uHcTpyMmeHToB «lloaroroBka» (puc. 5).

8. Hcnonp3ys nmaHenb HHCTPYMEHTOB "3aBHUCUMOCTH", 3a/1aliTe TPaHUYHBIC YCIOBHSI.

K rpaHuyHBIM YCIOBHUSM OTHOCSTCS YCJIOBHUSA OINUpaHMs (3aKpeIuieHus) AeTaiu. Y CIOBHS
ONMPAHUs 33/1al0TCSI TAKUM 00pa3oM, YTOOBI HCKIIIOYUTH BO3MOXKHOCTh NIEPEMEIIICHHS ACTAIN B
IIPOCTPAHCTBE, KaK €IMHOTO LIEJIOro Teja, MO ASHCTBUEM Harpy3ok. /s 3amaHust rpaHUYHBIX
YCIOBHM HaKJIaJbIBAIOTCS 3aBUCHMOCTH, NOJABIIAIONIME 4YacTb CTENEHEH CBOOOABI Y3IIOB,
KOTOPBIMH JETAJIb 3aKPEIUISIETCS B IPOCTPAHCTBE.

«3aBUCHMOCTh (UKCAIUU» ' MCHOJB3yeTcs Ui 3aKpeIUIeHHsl B MPOCTPAHCTBE TIpaHei,
pebep, BepinH TBepAbIX Tesl. [Ipu 3ToM MOXHO (PUKCHpOBATH MEpeMeleHUe B MPOCTPAHCTBE
AJIEMEHTOB JIETalIM TOJBKO BJOJb BBIOPAHHOM OCH CHCTEMBI KOOPJIMHAT, OCTAaBIISIsl UM CBOOONY
HEepeMEIEHUH BJIOJIb APYIHX OCel. 31eCh ke MOXKHO 331aTh HA4aIbHYIO Ae(hOpMaIUIoO AeTalld U
3aTeM paccyuTaTh BOSHUKAIOUINE ITPU 3TOM HAIPSKEHMUS.

3aBucumocTh «KoHTaKT» CC" HCIOJIB3YCTCA I 3aJaHusd HUIUMHAPHUYCCKUX OIIop. KOMaHI[a
IIO3BOJISACT (bl/IKCI/IpOBaTI) BO3MOXXHBIC IICPEMCUICHUSA Y3JI0B HHHHHJIpH‘IeCKOfI IMMOBEPXHOCTHU
ACTaJIM B paJuaJIbHOM, OCCBOM U KaCATCIILHOM HAIIPpABJICHUAX.

3aBucuMocTh «bBe3 TpeHmsi» +— INpPUMEHSETCA Ui TOJABJIEHUS CTENEHEW CBOOOIBI Y3JI0B
BBIOPAHHOM I'paHy JETaIH BJIOJIb HOPMAIH K 3TOH IpaHu.

TpaBepca KpE€IUTCd Ha BHUHTC MNOBCPXHOCTHBIO HCHTPAJIBHOIO HUIMHIAPUYCCKOTO OTBEPCTHUA.
HOBTOMy I 3aJaHUA yCJ'IOBI/Iﬁ OIMUpaHuAa TPAaBEPChbl MOXKXHO BOCIIOJIB30BATHCA 3aBUCUMOCTBIO
AJI TUWIAHAPUYICCKUX OIIOP.

Bribepure 3aBucumocth «KoHTaKT» © , 3aUKCUpYHTE OCEBOE M KacaTelIbHbIE HAIlPABICHUS
JUI TAJIMHIPUYECKON MOBEPXHOCTH IIEHTPAIBbHOTO OTBEpPCTUs TpaBepchl (puc. 6). Tem cambiM
JeTanb (PUKCUpYETCsl B MPOCTPAHCTBE OT BO3MOXKHBIX IEPEMELICHUH MOJ] AeHCTBUEM BHEIIHUX
Harpy3ok. ®Pukcanus KacaTelbHOIO HAIPABJIEHUS HE TIO3BOJIUT JETalld BpaIaThCA U
nepeMenaTbes B MIOCKOCTH TOPLa OTBEPCTHS, a (PUKCAIUsl OCEBOTO HAIPABJICHUS HE MO3BOJIUT



IepeMenaTbCsl BAOJAb HOPMaIM K JTOM IUIOCKOCTH. PanmanpHOe HampaBicHME MOXKHO HE
(UKCUPOBATh, UYTO COOTBETCTBYET PEANBbHOM KapTHHE Ae(POPMUPOBAHUS JIE€TAIIH.

o ")
@HDHDH{EHME

[ wwmkcnposaTs panwansbHoe HanpasneHe
wMKDﬂDDEaTb OCEE0E HaNpaBneHe
wMKD'IDDEETb KaCcaTeNbHOE HanpasneH e
Wma

Onopa:1

Puc. 6. 3aganue ycinoBuii onupaHus TpaBepChbl

9. 3apaiiTe BHEIIHIOIO HArPY3KY Ha TpaBEpCy CO CTOPOHBI 3aXBaToB. CHila mepenaeTcs ¢ KaKI0ro
3axBaTa 4yepe3 Tejo 00JiTa Ha [HIHHIPHYECKYI0 TOBEPXHOCTh OTBEPCTUH B IJIEYaX TPABEPCHI.
[lpenmonaraeM, 4YTO CHUIBI PaBHBI M JCHCTBYIOT B HAaIlpPaBICHUH MapauICIbBHOM OCH
HEHTPaILHOTO OTBepCcTHs (puc. 7). BrIOepuTe MUIMHIPUUYSCKUE TOBEPXHOCTH OTBEPCTHH B
IUIeYax TPaBepChl U pa3MEIleHHs] CHJI, 3a/laiiTe HampaBJeHHWE ACHCTBUS CWII BIOJb OCH
HEHTPAIBHOTO OTBEpCTUs M 3HaueHue cui ( B amana3zoHe ot 1500 H nmo 3000 H BwiOpaTh
CaMOCTOSTENLHO). Jlamee mpenoaraercs, 9To BHIOpaHbl cuiibl Benuanaoi 1500 H.

_D =

e

1500 H

Bennara
B &, Harpysion
D tam
B KoHTaKTb
B Cein [OMcnonssosaTs BexToprsie kaMmoHerTs!
B Pesynetaal

Puc. 7. 3aganue Harpy3ok

10. C momomipro koMaH b1 «Bua ceTkn» oroOpasute cetky KO. Hactpoiite mapaMeTpbl ceTkH, Kak
MOKa3aHo Ha puc. 8.
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HazHauWTe | 3aBMCHMOCTL Cuna [aenexue rm Bua cetku
MaTepuan ukcaLmm i) -
MaTepuan 33aBUCHMOCTH Harpyzxm K...| TMogroTosxa Pacuer Pezynstat o1
s

OBlume napameTpe!
CpeaHuil pasMep 3NEMEHTOE 0,1

{kak ApoBHOE SHAYEHWE OT AMMHE! OrPEHMHMBSHILLEN PEMHM)

MMHMMANEHEIA PESMED 3NEMEHT OB 0,2

{ikar apobHoe sHa4eHWe OT cpeaHero pasmepa)
KoshdOUUAEHT PESHOPOAHOCTI 1,5
MaKCHMENEHEIR Yron NoBopoTa 60,0rpaa

C03AaTb M3OTHYTHIE SNEMEHTEI CETKM

[(]WrHopuposaTs Mankie sneMenTs! reoMeTpil

Puc. 8. Hactpoiika napamMeTpoB ceTKu

11. Komannoii «MoaenupoBanue» Ha naHenu «Pacder» 3amycTuTe pacueT jAeTaind (HaKMUTE
KHOTIKY «BeTBb») (puc. 9).

ETpaEEpta‘\pl
Moneniposarue: 1
() Toasepca.int
&p Marepuan
- 8 SasuomocTi
= 20 onopa:1

- & Harpyssmn
Lk cunart

Monens: Tpasepea.ipt

BYAET 3aNYlUleH 1 NOLIECE HOMENMPOBAHIR, HHENO KOG ypaLii: 1.

TaToEO K 3aMyCKy Moge/HposaHIS.

[

B iCoHTaKTsl

By Cemia

B Pesynstarei

Puc. 9. Pacuer TpaBepchl
12. ITpoBeauTe aHanM3 pe3yabTaToOB pacueTa.

3anaiite B Opay3epe BBIBOJ pe3yJbTaTOB B BHJE HampsbkeHuM nmo Musecy. Hanpsbkenus mo
Muszecy — 3TO SKBUBAJICHTHBIE HAIPSHKCHUS, BBIYHACICHHBIE II0 JHEPreTHYECKONM TEOpUU
IOPOYHOCTHU (10 4YeTBEepTOM Teopuu npodyHocTH). Haxkmurte kHomky «lloka3aTe MakcMMaiabHOE
3HaYeHHEe» Ha NMaHeIu UHCTpYMEeHTOB «OTobpaxenue» (puc. 10). Ha skpaHe mosiBUTCS  AaTYMK,
YKa3bIBAIOLIUI MECTO BOBHUKHOBEHHS MaKCUMAaJIbHBIX HAIPSDKEHUHN B JIETAlIM U OTOOpaKaroIIui
BEJIMUMHY 3TUX HANPSKEHUH.

BriBenuTe Ha SKpaH mapaMeTpUIecKyro TabIuILy.



|\3_L1 H @ =1 (D Kowrakr % HT'__:I | & (el m 3L Annmayms
= Be3 TpeHua Dy S = 0 garumk
Coznats MNapameTpuuyeckan | HasHauuTs | 3aBMCUMOCTB Cwna [laBnenue Bun ceTkn Mopaenuposate
MO[IeNMpOBaHIAe Tabnuua MaTepuan hukcalm K} %]
Ynpasnexwe MaTepuan 3aBACMOCTH Harpyakm K...| TMogroToeka Pacuer Peaynstar
x MoKa3aTE MAKC. 3HaYEHUE
[ o wanomema~ 1 | b
T InemeHTHI: 22420
E Moneniposarie: 1 Ti: Harpsbicerste o Misecy
. Eamiia: MPa
() Tpasepea.ipt
& Mavepan 11.11.2010, 12:25:29
- %1 3asucumocTi 33,5 Maxc
L t® onopa:1
B &, Harpysin
L d ot
B KorTarTel
By Cemra 268
= [ PesyneTatsl
2 Hampoxerie no Musecy
£ 102 ocHosHo HarpsKeHie
£ 3+ ocrosroe Hanpsxenie
§ coenmn 20,11
2 Kosthdh. 3anaca npourocTy
[E] Hanpserive
[E) cmewerme
[E] nedopraws 1241
;
%]
3aBMCHMOCTH NPOEKTHPOBAHIA
672 Vg 3aBMaMaCTH Tun saemomocT | Mpeaen | Ko, sanac: | Sraserme pesyne | Eqvinua
¥ |Marc Hanpmerie mo Misecy  |Mpocmotp sHaveria 33,5007 MPa
Makc Chelwerie MpacroTp sHadera 0,00478721 mm
Mt Kosiheh, amaca npodHocTi | MpocoTp sHaueria 6,17897 ul
002Ma

Puc. 10. Pe3ynpTaThl pacuera TpaBepchl

Ha puc. 10 Buaum, 4T0 MaKcuManbHOE SKBUBAJICHTHOE HampsbKkeHue no Musecy cocrapisiet 33,5
MlIla, makcumanbHoe cMeteHue y3ioB — 0,005 MM, koadUIIMeHT 3amaca MPOYHOCTH MPEBHIIIAET

6.

I[J'IH obecreueHust YCJIOBI/Iﬁ MMPOYHOCTHU ACTAIN HCOGXOI[I/IMO, YTOOBI PKBUBAJICHTHOE HaIIPS’KCHUC
o MI/I36CY HC MIPEBBIIIAJIO0 JOITYCKACMBIC HAIIPAKCHUA U MaTCpUuajia JCTalIu.

Onenky paOOTOCIIOCOOHOCTH Jl€Tald MOXKHO IPOBECTM Ha OCHOBE PAacCUUTaHHOTO
MHUHHMMaJIbHOTO Ko3(uIMeHTa 3amnaca NpoyHocTH. PaHee, pu 3a1aHuy MaTepuaa JieTainu (puc.
5), 6bUIO yKa3aHo, 4TO KOA((UIMEHT 3araca MPOYHOCTH BBIYUCISETCS MO MpEeAeny TeKy4ecTH
marepuana. IlosTromy, B 1aHHOM ciydae, KOd(Q@UIMEHT 3amaca MPOYHOCTU — 3TO OTHOUICHHE
npejiena TeKYy4ecTH MaTepHraita K HanpsbkeHuo o Musecy. Ecin koaddurnment 3anaca Menbie
1.0, TO 3TO 0O3HAYACT, YTO HAIPAKCHHUA B ACTAJIM MPCBBICHIIN IMPCACT TCKYUCCTU U ACTAJIb HE

BBIIEP)KUT 33JJaHHYIO Harpy3ky. B XuMuyeckoM MallMHOCTPOEHUH MPUHATO, YTO KO3 PUIIMEHT
3araca Io npejeny TeKy4ecTH J0JbKeH ObITh Oombie 1.5.

Tak kak B pe3yibTaTe pacyeTa MOJIydeH MUHUMaJbHbIM Koa(dduuueHT 3amaca 6.18, To 3TO
03HAYAET, YTO YCJIOBUS IPOYHOCTH TPABEPCHI BHIOIHIIOTCS.

13. [IpoBennTe YTOYHEHHBIN pacyeT TPaBEPCHI.

B 3omax IIpHUMBIKaHHUA TUICY TPaBEPChI K €€ HI/IHHH}IqueCKOﬁ YaCTHU BO3HUWKACT KOHLCHTpALUA
HarpshKeHUH. PeKOMeHIyeTCsl B TaKMX 30HaX Co3/aBaTh Oojee TycTyro ceTky KD.

3anaiiTe mapamMeTpbl CXOJUMOCTH pACyeToB, Kak IMoka3aHo Ha puc. 11. Pacuersr Oynmyt
MIPOU3BOJIUTHCS B HECKOJBKO IIAroB, Ha KaXKJOM IIare OyJeT YTOYHSTBHCS CEeTKa KOHEYHBIX
9JIEMEHTOB U pacCUMTHIBaThCA HampsbkeHue no Musecy. llaru GyayT BBINOMIHATBCSA 1O TEX MOD,
IIOKa pa3HUIIA MEXy pe3yJbTaTaMyu pacyeToB He yMeHbIHTCA 10 3%. IlepecunTsiBaThCs OyIyT
toisibko (1-0,75)*100 = 25 % KO ¢ HanbonpmumMu HalpsHKEHUSIMH.
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Puc. 11. Hactpoiika cXoquMOCTH 1Jisi yTOUHEHHOT'O pacdeTa
14. 3anyctuTe pacyer Ha MPOYHOCTH KOMaH 01 "MojenupoBanue".

Pe3ynbrarhl MOBTOPHOTO pacyeTa mokaszaHbl Ha puc. 12. Buaum, 4yTo B mpoliecce yTOUHEHHOTO
pacueTa B 30HaX KOHIIEHTpAlLlMU HaNpshKEHU ObLia moctpoeHa 6osee rycras cetka KO. Hosbie
YTOYHEHHbIE PACUETHbIE MAKCHUMAIIbHbIC HAMTPSKEHUS HEMHOTO YBEJIMYMIIMCH U COCTABISIOT 35,7
MlIIa.

Vame 53393

SnemeHTRI: 35393
Tun: Hanpsokerwe no Musecy
Epsruia: MPa
11.11.2010, 16:07:34
35,74 Maxc
} AT
SN
}M“';..
21,45 ‘%ﬁﬂ
i },i;
v <l
14,31 5 ’-‘:-‘
Vel -
7,16
0,02 M#

Puc. 12. Pe3ynbTaThl yTOUYHEHHOTO pacyera

15. [Ipeanonaraem, 4To yBeJIMYEHHE paguyca CKPYIJIEHUN OCTpPBIX pedep AeTaiu MOBIHSIET Ha
KOHIIEHTpaLUIO HanpspkeHuil. Mccnenyiite BIUsSIHUE paguyca CONPSHKEHUN TpaHel TpaBepChl
Ha BEJIMYUHY HanpsbkeHui B aetanu. [logbepute onTruMansHOE 3HAUCHUE pauyca.

Co3pmaiite  HOBOE  MOJCIHMPOBAaHWE, B  KAadyeCTBE LM  IPOEKTUPOBAHUSA  YKAXKUTE
"ITapamerpuueckuii pazmep" (puc. 13).
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Puc. 13. Co3nanue HOBOro MOACIMPOBAHUS

16. BeiOepure B KOHTEKCTHOM MEHIO jetaiii B Opaysepe myHKT "IlokaszaTe mnapamerpsi”.
BriOepure B TabiuIie mapamMeTpoB MapaMeTp, ONPEISISIONUN paaruyc CONPSHKEHUs TpaHei
Tpasepchl (puc. 16). OTMeTbTe ero B Ta0iuile CUMBOJIOM "V,

Ananus wanpawenns ~ B [x]
() Teasepea.ipt Vs napaveTpa Enurua ®opuyna Hommanskoe skaver 4
] moneniposarwe: O a3 m 50w 40,000
- el monenposarme: 2 =] 437 m 50,0001 30,000 —
gmmpm 2xij Mogropums, Cozpars Hogenwposanie =! ol m 0m 10,000 [ S—
m] a1 rpan Orpan 0.0 e,
B sammamoen | oazare napaneTps O a2 [ 360 5,000 f
PassepHyTs = @3 rpan 360 rpan 30,0
: Lo
= dss " 05 0,500 b
Pasaensl Cpagki... O ) MM 25 25,000 _
O 62 MM 15 15,000 T ——
] d63 m EE 5,000 -
O 70 m 0,50 0,500
=0 H 15001 1500,000
AT e— s

Puc. 16. Beibop mapamerpa Moaenu 1Jis ONTUMU3AIUN

17. OtkpoiiTe mapameTpudecKyro TaOJMIly, 3alOJHUTE €€ Kak Ha puc. 17. 3amuch B KOJOHKE
"3rauenus” "0,5-3,5:4" o3Hagaer, 4ro OyMYyT paccUMTaHBl YETHIPE BapHaHTA JICTAU C
pasmepom conpspkenwii 0,5; 1,5; 2,5; 3,5.

JEBUCHMOCTI MPOSKTHPOBAHIS

Ving saBMOAMOCTI Tum sasucmocT Mpenen Kosdhab. sanace| 3rauenvie pesy| Envrna
» | Marc Hanpsaerve no Misecy |Mpocotp srasens | | |mp= |
[Marc Crewesne [MpocioTp srauerns | [ | [mm
MapareTpel
Vint omTGrienTs | Vs snemera | Vins napaneTpa | Sriaueris Teryuee snase | Eanrina
¥ |Tpesepca.ipt | Compawerue2 |déa lo,5-3,5:4 = 0,5 |

Puc. 17. 3anonnenune napameTpuyeckoi TabIUIIbI

18. IIpoBenure pacduer nmeranmu. OTKpoiTe mapamerpuueckyro tadmmiy (puc. 18). HMcmonb3ys
OeryHOK, MEHSIUTE TeKyIlee 3HAaUeHHE conmpsikeHus B auana3zone ot 0,5 mm mo 3,5 mm. [Ipu
9TOM 3HAYEHUS] MAKCUMAaJIbHBIX HaNpsOKEHUH OyayT Takxke MeHsAThes. [Ipu 3HaueHuu paguyca
CONPSDKEHHS 2,5 MM BEJIMYMHA MaKCHUMaJIbHbIX SKBHUBAJICHTHBIX HampspDKeHUW nmo Mwsecy
Oyzner HaMMeHbLIeH U cocTaBUT 4yTh MeHblne 18 MIla. Takum obpa3om, mpu yBeITUYEHUU



nemeHTHI3961
Tun: Hanpsoxerse no Misecy

pannyca ConpsiKEHU MOKHO YMEHBIINTh BEIMYUHY HANIPSKEHUH B IE€TAJIA TTOYTH B JIBa pasa
¥Y3ne1:6890

=@ %
Entsvia: MPa
11.11.2010, 17:23:11
17,95 Maxc
a3
388MCNOCTH NPORKTHPOBEHHA
1438 Wi sasuamocT | Tv sasuanmocti | Mpegen Kosp. 3anaca npi| naseriie pesynot | Enmana
g P | Marc |MpocoTp snauer] [17,5456 |mpa |
[Marc Crewenne | Mpociomp swavenuy | [0,00485858 [rom |
MapaneTpel
10,81 Vg KornowenT, WA sneverTa | Vg napaneTps | Snavenia Texywee srave| Eauriua
¥ |Tossepcaint | Conprrernez |d48 0,5-3,54 s m
7.5
368
0,11 M#

Puc. 18. Pe3ynpTaThl mapaMeTpruecKoOro pacyera

19. 3anyctuTe aHUMAaLUIO e Ha manenu "Pesymprar". [locmorpute, kak aedopmMupyercs
JIETallb B TIPOIIECCE HATPYKCHHUSI, U KK IPH ITOM MEHSIFOTCS HAIPSDKEHUS 110 00BEMY JCTAIH.
20. YcraHoBUTE JAaTYMKU B pa3HbIX uacTsax jAetanu (komanaa "Jlatuuk D " pa namem

"Pesynprar"). Haxkmure knHomky "Metku marumka" Ha manenu "OrtoOpakenue". JlaTumkun

0TOOpaXXaroT pe3yJIbTAThI pacueTa B MHTepecytolel Hac odnactu (puc. 19).
Lt + 4

— p=q[&) L [fm g 22 Anumauma &l OpuHakoBkii MacwTab =
G ,D,a:ne:u«e 2D | o Bpyunyio T [ e [ Mavens HacTpoiiku useta N\ MnagHoe ToHMpoBaHWE
i) {; Memn parunka (9 0§ BL -
Harpyzxi KoHTaKTel MoaroToeka Pacuer Pesynetar OTobpameHne
Tun: Hanpsoxerwe no Miusecy \_ I
. Hanp: no Muaecy ; 18,33 MPa
Enwaia: MPa | Hanpsxerue no Musecy : 31,45 MPa |
12.11.2010, 10:42:09
32,38 Maxc
[Hanpsxenne no Musecy : 0,66 MPa
2591
19,44
12,9
"Harlpn“une no Muaecy : 4,81 MPa
T
6,49 [Hanpxenne no Musecy : 3,94 MPa
Hanpsxenne no Musecy : 29,9 MPa
0,02 Mm

Puc. 19. YcranoBka AAaTYUKOB Ha IMOBCPXHOCTU ACTAIN



