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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-16: roTOBHOCTBHI0 BBINIOJIHATH IKCIIEPUMEHTAJIbHbIE U JIa00paTOPHbIE
HCCJIeI0OBAHMS, HHTEPIPETHPOBATH MOJTyYeHHbIE Pe3yJIbTAThI, COCTABJATH U
3alMIIATH OTYEThI

[1K-16: roTOBHOCTBIO METOIOJIOTHIO BBITTOJTHEHUS J1a00OpaTOPHBIX PaboT
BBITIOJIHATH BBIITOJHATD 3KCIICPUMCHTAIILHBIC U JI8.60paTOpHLI€
SKCIIEPUMEHTAIbHbIE U HCCIIeI0BaHUs

na60paTopHHe HUCCICAO0BaHUA, HaBbIKaM# BBIINIOJIHCHU S SKCIICPUMCHTAJIIBHBIX U

UHTEPIIPETUPOBATh NOJyUeHHbIE |J1a00paTOPHBIX UCCIIET0BAHUN
pe3ynbTarbl, COCTABIATH U
3allMIIaTh OTYEThI

IIK-17: roTOBHOCTHI0 MCIOJIB30BATH TEXHUYECKHUE CPEACTBA ONBITHO-
NMPOMBIIJICHHBIX HCIIBITAHUI 000PY10BAHUS M TEXHOJIOTHH MPH IKCILTYATAIHOHHOM
pa3Bejke, 100bI4e, MepepadoTke TBEPABIX MOJIE€3HBIX HCKONAEMbIX, CTPOUTENbCTBE H
IKCILIYaTALMU MOA3EMHBIX 00bEKTOB

IIK-17: TOTOBHOCTBIO 3HaTh CPEJICTBA ONBITHO-ITPOMBIIICHHBIX UCTIBITAHUMA
HCIIOJIb30BaTh TEXHUYECKHE 000opyT0BaHUS

CpEeJ/ICTBa OTBITHO- HCIIOJIh30BaTh CPEJICTBA OMBITHO-ITPOMBIIIIICHHBIX
MPOMBIIUICHHBIX UCTIBITAHUHN WCTIBITAaHU 000PYI0BaHUS

000pyTIOBaHMS ¥ TEXHOJIOTHI HaBBIKaMH MCTIOJIb30BaHUs CPEACTB OIBITHO-

MIPH SKCIUTyaTaliOHHOM MTPOMBIIIIJICHHBIX HCIIBITAHUH 000pYT0BaHUS

pasBejke, 100bI4e, mepepadoTKe
TBEP/BIX MOJIE3HBIX
UCKOIIaeMBbIX, CTPOUTEIILCTBE U
OKCIUTyaTallly 0136 MHBIX
00BEKTOB

IIK-2: B1ageHuemM MeTOAaMH PALMOHAJIBLHOT0 U KOMIIJIEKCHOIO OCBOCHUS
reopecypcHoOro noTeHuuaaa Heap




IIK-2: BnaneHneM MeTOIaMHU

MCTOABI pAITMOHAIIBHOTO U KOMIIJICKCHOI'O OCBOCHU

PalMOHATFHOTO |
KOMILIEKCHOTO OCBOCHUS
reopecypCHOTO MOTEHIHANA
HeJp

reopecypCHOTO MOTEHINAIA HEAP
HCIIOJIb30BaTh METOAbI pAlIMOHAIBHOT'O U KOMILJICKCHOI'O
OCBOCHHS T€OPECYPCHOTO MOTEHITHAIA HEAP
METOJIaMH PAMOHATLHOTO M KOMILIEKCHOTO OCBOCHUS
reopeCcypCHOTO MOTEHIHAIA HEAP

IIK-3: Bi1ageHueM OCHOBHBIMHU NPUHIMIIAMH TEXHOJIOTUI IKCIIYATALMOHHOM
pa3BeaKu, 100bI14H, epepadoTKH TBEPABIX MOJIe3HbIX HCKONAEMbIX, CTPOUTEILCTBA U
IKCIJIYATALMHU MOA3EMHBIX 00bEKTOB

TIK-3: B1ageHueEM OCHOBHBIMHU
MPUHILIUIIAMH TEXHOJIOTHMA
DKCILIYaTallMOHHOMN Pa3BElIKH,
JOOBIYH, TIepepabOTKU TBEPIBIX
MOJIC3HBIX UCKOMAEMBIX,
CTPOUTENHCTBA U HKCILTyaTalluu
MO/I3€MHBIX 0OBEKTOB

OCHOBHBIE MTPUHIUIIBI TEXHOJIOTHI SKCIUTyaTalliOHHON
pa3Beaku, 10ObIUH, TepepadOTKH TBEPABIX MOJIE3HBIX
HCKOTIaeMBbIX, CTPOUTENHCTBA U IKCILTyaTalluu
MO/I3eMHBIX 0OBEKTOB

WCIIOJIH30BaTh OCHOBHBIE MPUHIIUITBI TEXHOJIOTUN
AKCIUTYaTallHOHHOM pa3BeakH, T0ObIUH, TepepadoTKU
TBEPJIBIX MOJIE3HBIX UCKOIAEMBIX, CTPOUTEIHCTBA U
AKCIUTyaTallK MOA3EMHBIX 00HEKTOB

OCHOBHBIMHU MPUHIIAIIAMHU TEXHOJIOTHI
AKCIUTYaTallHOHHOM pa3BeakH, ToObIUH, epepadoTKU
TBEPBIX MOJIE3HBIX UCKOIAEMBIX, CTPOUTEILCTBA U
IKCIUTyaTallly MOA3EMHBIX 00BEKTOB

IIK-4: roTOBHOCTHIO OCYLIECTBJIATH TEXHUYECKOE PYKOBOIACTBO FTOPHBIMU U
B3PbIBHBIMHU Pa00TaMHU NPH IKCILIYaATAIIMOHHOW pa3Be/iKe, 100bIYe TBEPAbIX
MOJIe3HBIX HCKOMAaeMbIX, CTPOMTEIbCTBE U IKCILIYaTALMH NOA3eMHBbIX 00bEKTOB,
HEMOCPeJICTBEHHO YNPABJSATH MPOLECCAMHU HA MPOU3BOIACTBEHHBIX 00bEKTaX, B TOM
4yucJie B YCJI0BUAX YPe3BbIYAWHBIX CUTYAMH

[1K-4: roTOBHOCTBIO
OCYLIECTBIISATh TEXHUYECKOE
PYKOBOJICTBO TOPHBIMU U
B3pBIBHBIMU paboTamMu Ipu
JKCIUTyaTallMOHHOW pa3BEIKeE,
NOOBIYE TBEP/BIX MOJIE3HBIX
HCKOIIaeMbIX, CTPOUTEILCTBE U
9KCIUTyaTallMK MO3eMHBIX
00BEKTOB, HETIOCPEICTBEHHO
yHpPaBIATh MPOLECCaMH Ha
IPOU3BOJCTBEHHBIX 00BEKTAX, B
TOM YHCJIE B YCIOBUAX
YpE3BbIYANHBIX CUTYyAaIINi

TEXHOJIOTHYECKHUE MPOIECCHI Ha MPOU3BOICTBEHHBIX
00BeKTax

yr[paBJ'IfITI) TCXHOJIOTUYCCKUMHU HpOHeCCﬁMI/I Ha
MIPOU3BOJICTBEHHBIX 00BEKTaX

HaBBIKaMH YIPAaBJICHUSA TEXHOJOTHYCCKUMHU ITpOoLECCaMU

Ha IMPOU3BOACTBCHHBIX 00BeKTax

IIK-5: roToBHOCTBIO 1€MOHCTPUPOBATH HABBIKU Pa3padoTKH JIAHOB MepOoNnpusTHii
10 CHH’KEHHMIO TEXHOTeHHOI HArpy3KH NPOM3BOACTBA HA OKPY/KAIOLLYI0 Cpeay NpH
IKCIJIYaTALMOHHOI pa3Be/iKe, 100bIYe U NMepepadoTKe TBEPABIX MOJIe3HbIX
HCKOIIAeMBbIX, a4 TAK/Ke IPH CTPOUTEIBCTBE M IKCIJIYaTAllMH MOA3EMHBIX 00beKTOB




[IK-5: roTOBHOCTBIO
JIEMOHCTPHUPOBATh HABBIKU
pa3pabOTKH MIIaHOB
MEPOIPHUATHI IO CHUKEHUIO
TEXHOT€HHOUN Harpy3Ku
MPOU3BOJICTBA HA OKPYKAIOIIYIO
cpeay IpH 3KCIUTyaTaluOHHOM

MIPUHIUIIBI U [TPAaBUIIA Pa3pabOTKH MJIAHOB MEPOIPUSATHIHA
10 CHWYKEHUIO TEXHOJITEHHOM HAarpy3Ku MpOU3BOICTBA
Ha OKPY’KaIOILYI0 Cpey

pa3palarbIBaTh IUIaHBI MEPOIIPUSITUHA 110 CHUKEHUIO
TEXHOJITCHHOW Harpy3KH IIPOU3BOJCTBA Ha
OKPY’KaOIYIO CPeLy

HaBbIKaMU pa3pabOTKU IJIAHOB MEPOIIPUITUH 110

pasBeJike, 1oObIue U
nepepadoTKe TBEPIbIX
MOJIE3HBIX MCKOMAEeMBbIX, a TaKKe
IIPA CTPOUTEILCTBE U
SKCIUTyaTally MOA3EMHBIX
00BEKTOB

CHIDKEHHIO TEXHOJITEHHOW HAarpy3KH MPOU3BOJICTBA HA
OKPY’KaOIIYI0 CPEIy

1.4 OcobeHHOCTH peaM3auuy JUCHUATIIMHBI

S3BIK peanu3anuu TUCUUIUIMHBL Pycckuil.

Jucnuruinaa (Moayis) peanusyercst 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

Bun yue6HO# paboThI

Bcero,
3a4ETHBIX
€JINHUILL
(akam.gac)

CemecTtp




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenibl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

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. Teopust HanpsizKEHHOr0 U 1eGOPMHUPOBAHHOIO COCTOSIHUSA

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.

0,5

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

0,5

4.

24

2. YeTOoM4YHMBOCTH pPaBHOBeCHS 1e(DOPMHUPYEMBbIX CHCTEM

1. 1. IlpononbHbiit u3rud. ¥YcroitunBocTh. OnpeneacHue
KPUTHUYECKON Harpy3ku U HanpspkeHui. @opmyina Ditnepa.
[Ipenens npuMeHUMOCTH (POpMYITBI Ditsiepa.




2. 2. nm>xeHepHBbIil METO] pacyeTa Ha yCTOMYUBOCTb.
KoadduimeHT cHIDKEHUS HAMPSKEHUH.

0,5

3.

25

3. JHepreTHUYecKHe MEeTOAbI ONpeaeeHUs] epeMenleHui

1. 1. OcHOBHBIE IOHATHUS, ONIPEAEICHUS, 0003HAYEHUS.
3aKOH COXpaHEHUs SHEPIUU IPU YIPYroM
nedopmupoBanun. Pabora BHemHUX cuil. PaboTa
BHYTpEHHUX cuil. Teopema 0 B3aMMHOCTH paboT U
IepeMeLICHU .

2. 2. llotenumanbHast sHEpTUA AedopMaluu TeJ Ipu
MIPOU3BOJIBHOM HarpykeHuu. Teopema Kactunmnano. Meton
Mopa. Crioco6 Bepemaruna.

0,5

3. Onpenenenne nporuda OATKM MPU KOCOM U3THOE

4. OnpeneneHue NEPEeMENICHUN B IBYXOTIOPHOM Oanke

5.

25

4. CtaTn4yecKu Heolnpe/ieJuMble pAMHbIE CHCTEMbI

1. 1. Meton cun. BeiOop 0CHOBHO# CHCTEMBI METOIA CHJI.
Kanonnueckune ypaBHeHus Merona cui. OnpeneneHue
K02 (PHUIIMEHTOB KAHOHWYECKHUX ypaBHEeHUM. [Ipsmas u
oOpaTHasi CHMMETpHH.

2. 2. Ilpumepbl pacyeTOB CTATUYECKU HEONPEIETUMBIX PaM.

0,5

3. 3. Meron nepememiennii. CymHocTs MeToa. Beibop
OCHOBHOM CHCTEMBI METO/Ia epeMelieHuid. OnpeneneHue
K02(h(pUIIMEHTOB KAHOHUYECKUX YPaBHEHUI METO/Ia
nepemenieHuil. [IpoBepka npaBuiIbHOCTH pacueTa

k02 punmentToB. OKOHUATEIbHAS TPOBEPKA MPABUILHOCTH
pacuera pam MEeToJIoM nepemerneHuii. [IpubnmkeHHbie
METO/JIbI pacyeTa CTaTHUECKH HEOTPEASTUMBIX
MHOTO3TaXHBIX PAMHBIX CUCTEM.




4. Onpenenenue nepemMenieHusi CEYeHUs pambl

5.

25

5. C105kHO€e CONPOTHBJICHHUE

1. 1. OcHOBHBIE TPYNIIBI CJIOKHOTO COMPOTUBIICHHUS.
punnun cynepnosunuii. Kocoit n3ru6. Onpexnenenue

HaHpH)KeHPIfI B HpOHSBOJ’IBHOfI TOYKE IMOIICPEYHOro CCUYCHU.

VYcnosue npounoctu. Hynesas nunusa. Onpenenenue
MepeMeIICHUH.

0,5

2. 2. CoBMeCTHOE JCHCTBUE U3rN0a U PaCTIKEHUS
(cxarust). OnpeneneHue HaMPsHKEHUN, TTOJI0KEHUS
HEUTPATHLHON OCH. Y CIIOBUE MTPOYHOCTH. SIpO ceUeHus.

0,5

3. 3.Pacuer nmnmuuapuyeckux npyxxuH. OnpeneneHue
HaIpsHKEHUH U OCAZIKU MPYKUH.

0,5

4. 4.CoBmecTHOE eiicTBUe n3ruda u kpyuenus. Pacuer
BAJIOB KPYIJIOTO MONEPEYHOIO CEUEHUS.

0,5

5. 5.Pacuer npoCTpaHCTBEHHO HAIrPYKEHHBIX CUCTEM.
Jlomansrit 6pyc.

0,5

6. OnpesieNieHre TIaBHBIX HAPsDKEHUH TP U3THOE 1
KPY4Y€HHH TOHKOCTEHHOU TPYOBI

7.

25

6. PacueT TOJICTOCTEHHBIX TPYOD

1. 1. 3amava JIssme. Onpenenenre HaMpsHKSHUA U
paTuaTbHBIX MEPEMEIICHUN B TOJCTOCTEHHBIX IIUHAPAX.
OreHka MpoYHOCTH. PaccMOTpeHNE YaCTHBIX CITydacB
Harpy>KeHus TPyO JaBJICHUEM.

2. 2. Pacuer cocTtaBHBIX Tpy0. OnpeneneHre KOHTaKTHOTO
JIaBJICHUS.

3. Pacuer TOJICTOCTEHHBIX COCY/IOB.




4.

21

7. luHAaMHI4YeCcKoe J1eliCTBHE HATPY30K

1. 1. Ucnons3oBanue npuniuna Janamoepa. Cubl
WHEPIUHU. YUeT CUJI MHEPIUH MPU MOCTYNaTeIbHOM HIIN
BpalllaTeIbHOM JIBUXKEHUH.

2. 2. Y napnas Harpy3ka. OnpeneneHue HapsiKeHUud 1
nepeMenieHuit mpu yaape. Crocod pacdera o oaimancy
sHeprun. OnpeeneHne yaapHoil BI3KOCTH.

3.

24

8. lanTenbHasi MPOYHOCTH 3JIEMEHTOB KOHCTPYKIM

1. 1. O6mue noustus. I[locneneiicrsue. [Ton3yuects.
[Ipenen qnuTenbHON MPOYHOCTH. Penakcarus.

2.

20

9. PacueTsl 110 npe1eibHOMY COCTOSTHHIO

1. 1. [IpenenvHOE cocTosinre Marepraia. Cxemaru3anus
quarpamMm J1e(OpMUPOBAHHUS TIACTUIHBIX MAaTCPUATIOB.
[IpenenbHOE COCTOSIHUE KOHCTPYKIMH MPU PACTSHKCHUH

(cxxkarum), KpyueHuu, u3rude. OnpeaeseHne J0myCcKaeMbIX

Harpy3oK.

2. PacyeTsl o npeaAcCIbHOMY COCTOSHUIO.

3.

24

Bcero

16

213

10




4 YyeOHO-MeTOAMYECKOEe O0ecmeYeHHue TUCIHHUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aHUA:

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 KOTOPOe YHUBEPCUTET UMeeT JUIEH3UI0, 4 TAK:Ke CBOOOIHO
DACNIDOCTDaHsAEMOe IDOIDaMMHOe o0ecreyeHne):

1.  IIporpamma ANSYS U Autodesk Inventor.

4.3 UnTepHeT-pecypchbl, BKIKYas NMpodecCHoHAIbHbIE 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 MartepuajbHo-TeXHHYeCKasi 0a3a, HeoOXoaMMasi JJIsl OCYLIECTBJICHUS
00pa30BaTEJIBLHOIO MPOLeCcca MO AMCHUILIHHE (MOLYJII0)

KOMHBIOTepHBIﬁ KJIaCC, JICKIIMOHHAA ay TUTOPHA.

11
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