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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

dopmupoBaHUe y CHEIUATUCTa JIIOO0ro Mpouis MHKEHEPHOTO MBIIIJICHUS
Y HAaBBIKOB CAaMOCTOSITEJIbHOM pPadOThl HA OCHOBE OBJIAJCHUS METOJaMHU aHAIH3a M
pacueToB 3JEMEHTOB KOHCTPYKIIMM, IO3BOJIAIONIMX MPOSTUPOBATH HANACKHBIE U
AKOHOMMYHBIE KOHCTPYKIIUU, MEXaHU3MbI, MAIIIUHBI U TIPUOOPHI.

1.2 3apauyu u3y4yeHUus JUCHUATIMHBI

1. HM3yueHme T1IOBEIEHHs  MATEpPUAIOB  IPU  PAIUYHBIX  CHIIOBBIX
BO3JICHUCTBUSAX W OOOCHOBAaHME  TEOPETUYECKUX  TMOJIOKEHHM  MEXaHUKHU
ne(popMUpPOBaHUSI.

2. W3yueHue METOAOB aHaIM3a M pacuera, TapaHTUPYIOIIMX C 33JaHHBIM
KO3 (ULKMEHTOM 3armaca MPOYHOCTH, KECTKOCTH, YCTOMYHMBOCTH M BBIHOCIMBOCTH
NIEMEHTOB KOHCTPYKLUHU [IPU MAKCUMATIbHO BO3MOXKHOW YKOHOMHUH Marepuaa.

1.3 IlepeueHb NmJIaHUPYeMbIX Pe3yJbTATOB OOyYeHHUS MO JUCUMIIJIMHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTATAMH OCBOCHHS
o0pa3oBaTeJbHOI MPOrPaMMbI

Kog n HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHbIe pe3ynbTaTbl 06y4YeHUst No AUCLUMNINuHE
OOCTWKEHUS| KOMMETEeHL N

IIK-2: Crioco0eH NpoBOAUTH MPOEKTHO-U3bICKATEILCKHE PA00THI M BHIOMPATh
€roco0bI U CPeICTBA MOHMTOPUHIA TEXHUYECKOI0 COCTOSIHUS M NIPOBeIeHUs
JMATHOCTUYECKUX M3MEPEeHUIl TOPHBIX MALIMH U 000pyaoBaHus 15 UX 3¢ deKkTuBHOM
IKCILIYyaTANNH

[1K-2.1: Beibupaet crioco0sl u CriocoObl MOHUTOPUHTA TEXHUYECKOTO COCTOSTHUS
CpeICcTBa MOHHTOPHHTA TOPHBIX MaIlluH

TEXHUYECKOTO COCTOSIHUS Bribupars cpesicTBa MOHUTOPUHTA TEXHUYECKOTO
TOPHBIX MAaIlIMH ¥ 000PYIOBaHUSI | COCTOSTHUS

Ui uX 3G PeKTUBHOM Hagbikamu BbIOOpa cpeicTB MOHUTOPHUHTA

AKCILTy aTal[iH

ITK-5: Cnioco0eH BbIOMPATh U PACCUUTHIBATH TEXHOJIOTHYECKHe ITapaMeTPbl TOPHBIX
MALIMH U 000Py10BAHHMS HA OCHOBE 3HAHNI TEXHOJIOTMYECKHX CXeM FOPHOro
NPOU3BOCTBA

[TK-5.1: Beibupaet oCHOBHbIE OcHOBHBIE TapaMeTPbl TOPHBIX MAIIMH
napaMeTpbl TOPHBIX MallluH U Bri6uparbs 0OCHOBHBIE TapamMeTphbl TOPHBIX MAIIUH
000pyTI0BaHUS UCXOJIS U3 HaBbikamu BbIOOpa OCHOBHBIX ITapaMEeTPOB
TEXHOJIOTHYECKUX CXEM TOPHOTO

MIPOU3BOJICTBA

1.4 OcobeHHOCTH peaM3auuM JUCHUATIIMHBI
SI3BIK peann3anuy TUCUUILIMHBL Pycckuil.

Jucturuinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

TeM
Bcero, N
. 3aUeTHBIX
Bun yue6HO# paboThI JE—
(akam.gac)
KonrakTHas padora ¢ 2,39 (86)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1,33 (48)
MIPAKTHYCCKUE 3aHATHS 1,06 (38)
CamocrosiTesqbHas padora 3,61 (130)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBasi pabota (KP) Her




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

wa Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO
THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

B Tom
yucrne B
3n0C

Bcero

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. Teopusi HaNPsSIsKEHHOT0 U 1eGOPMHUPOBAHHOIO COCTOSIHUS

1. 1. HanpsikenHoe coctosiHue B ToUKe. KOMITOHEHTHI
HaNpsHKeHU U X o003HaueHue. [T1aBHbIe TUIOIA KU U
[JIaBHbIE HAIPSKEHUS. BUJIbI HAITPSKEHHOTO COCTOSHUSA.
I'padudeckoe npeacTaBneHNe HAMPSHKEHHOTO COCTOSTHUS B
TOYKE C MOMOIIbIO Kpyra Mopa.

2. 2. JlepopmupoBaHHOE COCTOSIHHE B TOUKe. OOO0OIIEHHBII
3akoH ['yka. Y enbHas NoTeHIMAIbHASA SJHEPTHS YIIPYTON
nedopmarum.

3. 3. O1ieHKa NPOYHOCTHU MPU CIOKHOM HAMPSKEHHOM
coctosiHuM. Teopun mpoyHOCTU. VX CMBICT U Ha3HAYEHUE.

4.

10

5. MoaenupoBanue HanpsKeHHO-1e(hOpMUPOBAHHOTO
COCTOSTHUS

15

2. YCTOHYHMBOCTH paBHOBecHS epopMHUpPyeMbIX CHCTEM




1. 1. IlpononbHeit n3rud. ¥YcroitunBocTh. OnpenencHue
KPUTHYECKOHN Harpy3Kku U HanpspkeHui. @opmyna Diinepa.
[Ipenens npuMeHUMOCTH POpMYITBI Ditsiepa.

2. 2. Im>xeHepHBbIil METO/] pacyeTa Ha yCTOMYUBOCTb.
KoaduimeHnT cHImKEHNS HAMPSHKEHUH.

3.

10

3. JHepreTuUYecKue MeTOAbI oNpeeaeHusl nepeMenieHui

1. 1. OcHOBHBIE IOHATHUS, ONIPEAETICHUS, 0003HAYECHUS.
3aKOH COXpaHEHUS SHEPIUU IPU YIIPYTOM
nedhopmupoBanuu. Pabora BHenmHux cwit. Pabota
BHYTpEeHHUX cwil. Teopema 0 B3aMMHOCTH paboT U
IepeMeNICHU .

2. 2. llorennmanpHast SHEpTUA AedOopMaluy TeJ IpH
MIPOU3BOJILHOM HarpyskeHuu. Teopema Kactunmano. Meton
Mopa. Crioco6 Bepemaruna.

3. Onpezenenre mepeMenieHrud B IBYXOITOPHOU Oake

4. Onpenenenue mporuda OATKK MPH KOCOM H3rude

5.

4. CTaTn4yeCcKH HeonpeaeauMble pAMHbIE CHCTEMbI

1. 1. Meton cun. BeiOop 0CHOBHO# CHCTEMBI METOIA CHJI.
Kanonunueckue ypaBHenust metoja cuii. OnpeneneHue
K03 (PHUIIMEHTOB KAHOHWYECKHUX ypaBHEeHUH. [Ipsmas u
oOparHas CUMMETpPHUH.

2. 2. [Ipumepsbl pacueToB CTaTUYECKU HEOIIPENETUMBIX PaM.




3. 3. Meron nepememennii. CynHocTh MeTona. Beibop
OCHOBHOM cHcTEMBI MeTo/1a nepemeltieHnii. Onpeaenenue
K02 (PHUIIMEHTOB KAHOHUYECKUX YpaBHEHUN METO1a
nepemenieHui. [IpoBepka npaBUIBLHOCTH pacyeTa
koadpunrenToB. OKoHYATEIbHAS TTPOBEPKA MPABHIIBHOCTH
pacdera pam MeToIoM nepemereHuil. [Tpubnmxennsie
METO/bI pacyeTa CTaTHUYECKH HEONIPEAEITMMBIX
MHOTO3TaXHBIX PAMHBIX CUCTEM.

4. OnpeneneHue NePeMeIICHHs] CEUSHUS pamMbl

5.

5. Cio:xHOe CONPOTHUBJICHHE

1. 1. OcHOBHBIE IPYHIIBI CIOKHOTO COMPOTUBIICHHUS.
[Tpuntun cyneprnosunuii. Kocoit n3ru6. Onpenenenue
HaIPsKEHUH B IIPOU3BOJIBHOM TOYKE MTONIEPEYHOIO CEYECHUS.
Vcnosue npounoctu. HyneBas nunus. OnpeaeneHue
IepeMenICHU .

2. 2. CoBMecTHOE JIeHCTBUE U3TMOa 1 pacTKEHUS
(cxxarus). Onpenenenue HaMPSHKEHUH, TTOT0KEHUS
HEUTPATHHON OCH. Y CIOBUE MMPOYHOCTH. SIPO CEUEHUS.

3. 3.Pacuer nununapuyeckux npyxuH. OnpeneneHue
HaINpsDKEHUH U OCAZIKU MPYKHH.

4. 4.CoBmecTHOe aeiicTBue U3ruda u KpydeHus. Pacuer
BJIOB KPYTJIOTO MTOTIEPEYHOTO CEYCHHUSI.

5. 5.PacyeT nmpoCTpaHCTBEHHO HArpy>KEHHBIX CUCTEM.
Jlomanslii 6pyc.

6. PacueTbl Ha COBMECTHOE JIeCTBUE U3rHba U KpyUEHHUsI.

7. Onpenenenye IIaBHbIX HAPSHKEHUH pU U3ruoe u
KPYYEHHUU TOHKOCTEHHOHN TpYyOBbI




8.

6. PacueT TOJICTOCTEHHBIX TPYO

1. 1. 3apaua JIsime. Onpenenenne HanpsHKEHUN U
paIUaTbHBIX IEPEMEIICHUI B TOJICTOCTEHHBIX IIMJIMH]IPAX.
O1nieHka MpOYHOCTH. PaccMOTpeHrE YacTHBIX CITy4daeB
Harpy>keHus TpyO J1aBJICHUEM.

2. 2. Pacuer coctaBHbIX Tpy0. OnpeneneHue KOHTaKTHOTO
JIaBJICHHUSL.

3. PacueT TOJICTOCTEHHBIX COCyHOB.

4.

25

7. IlnHamMuuyecKoe 1eiiCTBHE HATPY30K

1. 1. Ucnonb3oBanue npuHuuna Janam6epa. Cuibl
MHEPLUUU. YUeT CHJI UHEPLUU IPU MOCTYNareIbHOM WIIH
BpaIaTEIbHOM JIBUYKEHUH.

2. 2. Y napuas Harpy3ka. OnpeeneHue HarnpsiKeHUu! u
nepemenieHuit npu yaape. Croco0 pacyera 1mo 6amancy
sreprun. Onpesenenre y1apHOi BI3KOCTH.

3. PacueTsl ¢ y4eToM AEWCTBUS CUJI HHEPLMH U
JTUHAMUYECKOTO JCHCTBUS HArpy3KH (yAapa).

4.

24

8. lanTebHasi MPOYHOCTH 3JI€MEHTOB KOHCTPYKIMH

1. 1. O6mume noustus. I[locneneiicrsue. [Ton3yuects.
IIpenen nnurenpHOM NPOYHOCTH. Penakcamus.

2.

9. PacueTsl 1o npeeibHOMY COCTOSIHUIO




1. 1. [IpenenvHOE cocTosiHre Mareprana. Cxemaru3anus
ararpamm 1e(OopMHUPOBAHHS TUTACTUYHBIX MaTepUasioB.

[IpenenbHOE COCTOSAHME KOHCTPYKIIUU TIPU PACTSHKEHUU 2

(cxarun), KpydeHuu, uzrude. OnpeaeneHue 0MyCKaeMbIX

Harpy3oK.

2. PacueTsl 110 IpeAeIbHOMY COCTOSIHUIO. 3

3. 24
Bcero 48 38 130




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaAHUA:

1. Suyn C. ®©., Mumienko B. 4., IlonutoB E. H. Kunemaruka, munamuka u
MPOYHOCTH MAIINH, MPUOOPOB U anmapaTyphl: yueOHOe TocoOue s
CTYJIGHTOB BY30B, 00YYalOIIMNXCs 10 HAPABJICHUIO MOJATOTOBKHU OaKaliaBpoB
150100 "MarepuanoBenenue u Texuonoruu MmarepuanoB”(Mocksa: Anbda-
M).

2. Jlebenes A. A., Kopanbuyk b. U., Ymanckuii C. 3., [urunsk . ©.,
JInmameBckuii B. I1. CipaBounoe nmocobue mo pacuery
MAaIIMHOCTPOUTENIbHBIX KOHCTPYKIIUI Ha IPOYHOCTD: CIIPABOYHOE M3/IaHHE
(Kues: Texnuka).

3. MaxytoB H. A., ®ponos K. B., MocksuueB B. B. Konctpykimonnas
MPOYHOCTh, PeCypc U TexHoreHHas 6e3onacHocTh: Y. 1. Kputepuu
NPOYHOCTH U pecypca: MoHorpadus : B 2-x 4.(HoBocubupck: Hayka).

4. MaxytoB H. A., ®posios K. B., Mocksuues B. B. Konctpykiimonnas
IPOYHOCTb, PECYpPC U TEXHOTeHHas Oe3omacHOCTh: Y. 2. OGocHOBaHUE
pecypca u 6e3onacHoctu: MoHorpadus : B 2-x 4.(HoBocubupck: Hayxka).

5. I'epcren6eprep B. O., Maptsinosa T. I1. ConpoTuBienne Marepuanos.
Pacuet Oaiok Ha TPOYHOCTH U KECTKOCTh: npakTukym(Kpacuospck: COY).

6. MaxytoB H. A. JlebopmarinonHbie KpUTEpUH pa3pylIeHUst U pacyeT
AJIEMEHTOB KOHCTPYKLUKA Ha MPouyHOCTh(MockBa: MalimHOCTpOEHHE).

7. Hoponun C.B., babymkun A.B. Mexanuka paspyiuienus. Paspymienus u

neeKTHOCTh TeXHUUECKHUX cucteM: yued. mocooue(Kpacnosapck: UL
KITY).

4.2 JInnieH3UOHHOEe U CBOOOHO PACHpPOCTPaHsieMoOe MPOrpaMMHoOe
obecrneyeHne, B TOM YHCJIe 0Te4eCTBEHHOI0 MPON3BOACTBA (IPpOrpaMMHoe
obecrneyeHne, HA KOTOPOEe YHMBEPCUTET MMeeT JIMLEH3HI0, 2 TAKKe CBOOOHO
DACNIDOCTDaHsAEMOe IDOIDaMMHOe o0ecreyeHne):

1.  IIporpamma ANSYS U Autodesk Inventor.

4.3 UnTepHeT-pecypchl, BKIKWYaAsA NMPodecCHOHATIbHbIE 0a3bl TaHHbBIX
U UH(GOPMAIHOHHBIE CIIPABOYHbIE CUCTEMBI:

1.  Unrtepner pecypcsl, caiit 6ubmanorexku COY

S @oHa OLEHOYHBIX CPeaCTB

OueHouHbIE CpeJCTBA HAXOJATCSA B MPUIIOKEHUHU K paboyuM Mporpammam
JTUCLUIUINH.

6 MartepuajbHoO-TeXHHYeCKasi 0a3a, HeoOXonMMasi ISl OCYLIEeCTBJICHHUS
00pa30BaTEJIBLHOIO MPOLeCcca MO AMCHUILIHHE (MOLYJII0)

KOMHBIOTepHBIﬁ KJIaCC, JICKIIMOHHAA ay TUTOPHA.

10
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