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1. Ilesin ocBOEHUS TUCHHUILIMHBI.

K ocHOBHBIM measiM OCBOCHHUS AUCIUIUIMHBI «MexaHHWKay ClelyeT OTHECTH: -
dbopMHupOBaHUE Y CTYACHTOB OOIIET0 €CTECTBEHHO-HAYYHOTO MPEACTABICHMS U B3IVIsAa Ha
OKpYXalolUi MHUp, TO3BOJIAIONIETO CaMOCTOSTENBHO AaHAIM3UPOBaTh Kak Jt0ObIe
COBPEMEHHBIC, TaK W BBIMIEANINC W3 YIOTPEOICHUS WIH TIEPCICKTUBHBIC KOHCTPYKIIUUA H

IIPUMEHSIEMBIE KOHCTPYKTUBHBIE MAaTE€PUAJIbI;

- TOATrOTOBKAa K MNPO(ECCHOHAIBHOM NEATENbHOCTH CIELUUANINCTa, BKIIIOYAIOIIEH
Hay4YHOE U MH)XEHEPHOE 00ECIIeUeHUE IEATENbHOCTH YeJI0BeKa B 001aCTH IPOMBIIILIEHHOTO
au3aiiHa, OPMHUPYIOLIETO Cpeay OOMTAaHUs YeIoBeKa B Ommkaiiem 1 ganékom Oyyem.

K ocHOBHBIM 3agadyaM OCBOCHUS JUCHHUIIIIHHBI «MexaHuka» CJICAYCT OTHCCTH!

- O3HAaKOMHUTbCA ¢ HaykoM MexaHnka, €€ pasaenaMu, pasBUTHEM W

IMCPCIICKTUBHBIMHA HAITPABJIICHUSAMMA PA3BUTHA TCXHOJOIMH ITPOU3BOJCTBA,

- c(opMupoBaTh MOHUMAHUE MPUYHUH BHIOOPA OMPENETEHHBIX KOHCTPYKTOPCKUX H
KOMIIOHOBOYHBIX PELLICHUM.

- YCBOHUTH OCHOBHBIC 3dKOHBI MCXAaHUKH,

- Hay4YWUTbCI aHAJIIM3UPOBATb U OOBACHITh MEXaHHYECKHE ABJICHHU, HUCXOAA U3
3aKOHOB MCXAaHUKMU,

- HpI/IO6peCTI/I HaBBIKH IIPHUMCHCHHUA OCHOBHBIX 3dKOHOB M MCTOJOB MCXAHHKH K
PECUICHUIO ITPHUKIIAAHBIX 3a1a4;

- HAy4YUThCA TPAMOTHO W TOCIEAOBATEIbHO UCMOJIb30BaTh JIAHHBIE HEOOXOIUMBIX
HayYHBIX JUCITUILINH B MOCIEAYIONMIEH TU3aiiHepCKOM IPOEKTHOM padoTe;

- OOy4duThCS TIPUMEHEHUIO 3HAHWU pPa3UYHBIX MNPUKIATHBIX HAYK O CBOMCTBAxX
HCIIOIb3YEMBIX KOHCTPYKTOPCKUX MAaTE€pPUAJIOB;

- cdhopmupoBaTh MPEACTaBICHHE 00 OCHOBaXx (YHKIMOHUPOBAHMUS MAIIUH U
MEXaHU3MOB.

- Ppa3BUTH KPEaTUBHOE (MPOEKTHOE-HOBATOPCKOE) MBIIILIICHHUE.

2. Mecro mucnuninnbl B cTpykrype QOOII 6akanaBpuara.
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JucuunnuHa «MexaHuKa» OTHOCUTCS K YHCIY NPOQPECCHOHATBHBIX YYeOHBIX
JUCIUIUIMH BapuaTUBHOM yactu 6azoBoro mukia (b1.2.10) ocHoBHOUM oOpa3oBarenbHOMN
IporpaMmbl OakagaBpuara.

«MexaHnka» B3aMMOCBSI3aHA JIOTMYECKHM M COAEPKATEIIbHO-METOJUYECKU  CO
CIENYIOIMMMU JUCIUIIMHAMU U TipakTukamu OOIT:



B sapuamuenoii wacmu 6azosoco yukna (b1.2.10):

— IIpoekTHas nesATeIbHOCTD;

3. IlepeueHb NJIAHMPYEMbIX Pe3yJIbTATOB 00y4eHHs MO IMCUMUILINHE
(MoayJ110), COOTHECEHHBbIE € IVIAHUPYEMBIMHU Pe3yJIbTATAMH O0CBOEHUS
o0pa3oBaTeILHOM MPOrpaMMbl.
B pesynsrare ocBOe€HMsS AUCHUIUIMHBI (MOAYJSA) y OOydarommxcs (QpopMUPYIOTCS
CJIENYIOIINE KOMIIETCHIIUHU U JIOJKHBI ObITh JOCTUTHYTHI CIEAYIOIINE PE3YNIbTAThl 00yUCHHUS
Kak 3Tan (OPMUPOBAHKS COOTBETCTBYIOIINX KOMIICTCHITHI:

B pesyabsrare
O0CBOCHUA

Kon oOpa3zoBaTeJbHOM IlepeyeHn NIAHHPYEMbIX Pe3yJbTaToB
KOMIIETeH LU H IPOrpaMMBbl 00yueHHsi 10 AUCHHILINHE

00y4aroIMiCcs 10JZKeH
00J1a1aTh

OK-7 CnocoOHOCThIO K
CaMOOpraHu3aIuu u
€aM000pPa30BaHHUIO
3HATh:

* METOABI  JIOTUYECKOIO  MEIILICHHUS,
HAyYHOTO TIOX0/1a K MOCTAHOBKE U PEHICHHIO
NPUKIAAHBIX  3ajad, ob0namarb  oO0Imei
TEXHUYECKOM KyJIBTYpOr Oyay1iero

cneranycta (00pa3 MBIIIIEHUS, SI3BIK).

yMeThb:

* KPUTUYECKH OLICHNBAaTh CBOU
JIOCTOMHCTBA U HEJOCTATKH, HAMETUTh ITyTH U
BBIOpaTh CpelCTBa CaMOCOBEPIIEHCTBOBAHUS
BJIaJIeTh:

* CHOCOOHOCTBIO  aHANU3UPOBATh U
OTpeNieNIATh TPeOOBaHUS K AU3AWHIIPOEKTY;
yMeTh OBICTPO ¥ AI(PQPEKTHUBHO HUCKaThb
HEOOXOIUMYIO TEXHUYECKYIO0 MH(OpMAIHIO U
OpPUEHTUPOBAaTbCA B HEH, a TaKkKe YMeTb
ObIcTpO U 3(Q(PEKTUBHO HAXOIUTh  YKe
CYIIECTBYIOIUE PEUICHUS MTOTOOHBIX 3a71a4 U
TPaMOTHO OIIEHHBATh WX TNPUMEHUMOCTh K
MOCTABJICHHOW 3aja4ye; yMeTh CHHTE3UPOBATh
Ha0Op BO3MOXHBIX pEIICHUH 3aJa4d WA
MOJXOMOB K BBITIOJHEHUIO TU3ANHIIPOCKTA;
Hay4YHO 000CHOBATh CBOM MPEIIOKCHUS
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CrocoOHOCTBIO
KOHCTPYHUPOBATh
MPEIMETHI, TOBapBHl,
IMPOMBIIIIJICHHBIC
o0pasipl,  KOJUICKIUH,
KOMITJICKCBI,
COOPYKEHHUS, OOBEKTHI, B
TOM YHCJE JJI CO3/IaHus
JIOCTYITHOM CPEBbI.

3HAThb:
° TCOPECTUUCCKUC n IMPAKTHUYCCKHUC

MOAXOABI K BBIOOPY MaTepuaioB U
KOHCTPYKTHBHBIX PEIICHHI, MOHUMATh HX
BIUSHUE Ha JU3ailH pa3pabaThiBaeMoOro
oObekra. ¢ IIpUHIMIIBI  BBIOJIHEHUS
CAEananusa.

(CuctemMbpl ~ HMHXXEHEPHOTO  aHAJIM3a)
yMeThb:




* [IpumeHSTh TONyYEHHBIC 3HAHUS TIPH
aHaiM3e Ju3aiiHa W ONTHUMHU3ALUU
KOHCTPYKIIHH MIPOMBIIIIEHHBIX
00BEKTOB. Bectu JHaJIor C
KOHCTPYKTOpaMH U HHXXCHEpaMH
UCTIOJIb3YS npodeccuoHalbHbIE
TEPMUHBI U MTOHSTHSL.

* B 3aBHCHUMOCTH oT TUIA
pa3pabaTeiBa€MOTO  MPOMBIIUICHHOTO
0o0beKTa, TOMOOpaTh  MOIXOJSIIHE
MaTepHalbl U CIOCOOBI U3TOTOBJICHUS C
y4e€TOM aHaju3a €ro XapakKTepHbIX
ocobeHHOCTeH, (DYyHKIIHH.
OpueHTHpOBaThCSI B  TEXHOJOTHAX W
CTOMMOCTH MTPOU3BOCTBA AJISl PA3INYHBIX
MaTepuaioB U

* IlpaBunbHO  3amaBaTh  MapaMeTpPhI
MCCIICIOBAHUS U OTCIICKUBATh TOUHOCTh
II0JIy4aeMbIX pe3yJbTaToB.
OpueHTHPOBATHCS B TPUMEHSIEMBIX K

UCCIIEyEMOMY  OOBEKTy  MEXaHHYECKUX
napaMerpax M orpaHuueHusix. I[IpaBuiibHO
UHTEPIPETUPOBATH IOTYUYEHHBIE Pe3yIbTaThl
I najbHeHmen ONTHUMM3AINU
pa3zpabaThiBaeMOro 0ObEKTa. BJIAAAETh:

* Ilpuemamu ObICTpOTO aHaim3a
HanpspkeHuil, aeopManuii u 3amaca
npouHoctu B CAE-niporpammax.
MeTtonaMu U CTpaTerusiMi ONTHMH3AIUN
JanbHeHIero Au3aiHa MpoMbIIIIICHHOTO

o0beKTa HAa  OCHOBE  TOJIYYEHHBIX
PE3YJIBTATOB.

4. CTpyKTypa U colep:KaHue IMCUUIINHBI.

OO6mrast TpyAOEMKOCTh IUCHUILIMHBI COCTABISICT 2 3a4eTHBIX CAWHHMIIBI, T.€. 72
aKaJeMUYEeCKHUX yaca (U3 HuX 36 yaca — caMoCTosATeNbHas: padoTa CTY/IEHTOB).

Pazgensl qucuuminabl « MexaHnka» u3y4aroTcsi Ha BTOpoM Kypce, B 1-oM cemectpe.



IInan cemecrpa: nekuuu — 1 ax. yac B Henento (18 yacoB), 1abopaTopHbIe 3aHATUS
— 1 ak. yac B Hezenmo. 2 aK. yaca caMmocTosATeabHas padora (36 yacos), hopma KOHTPOIS —
3a4€T.

4.1. Pa3neanl IMCHUIIJINH ¥ BUALI 3aHATHMI:

Ne
cemecTpa Pa3znen nucuMnmiInHbI
1.1 | Mexanuka. TeopeTnueckas MEXaHHKA.
1.2 | MexaHuKa CIUIOLIHBIX CPE/I.
1.3 | Mexanuka aedopMUpyeMoro TBEPIOro Tea.
1.4 | ConpoTuBIEHUE MaTEPUATIOB.
1 cemecTp

1.5 | Teopuu npounoctu. Teopust pa3pyLICHUs.

1.6 | CucTemMbl HHXEHEPHOTO aHAIN3a

1.7 | KOHCTpYKIIMOHHBIE MaTEPUAJIBI

1.8 | ITpoexTrpoBaHKE KOHCTPYKIIUI

1.9 | Teopust MalIMH U MEXAHU3MOB.

CrpykTypa U cofepkaHue NUCIUIUIMHBI «MexaHuka» 1Mo CpokaM U BUJIaM PabOThI
orpaxkensl B [Ipunoxenun 1. YpoBenb nogaun marepuaina — «lIpencrasienue o...».

4.2. Conepxanue pa3aesioB JUCUUIJINHBI:

1. Mexanuka. TeopeTnueckass MEXaHHKa.
1.1. Onpenenenne «MexaHnukn», Paznensl mexanuku. TeopeTrnueckas MEXaHHKA.
CrennabHble MEXaHHYECKUE TUCIMIUIMHBI. 3aKOHbI MEXaHUKH.
1.2. Umniynibe w1 3Heprus. DHeprus. Buaepl.
1.3. MexaHnueckue cucteMbl. MexaHnKa MaTepuaibHON TOUKH.
2. MexaHMKa CIUIOIIHBIX CPEI.
3. Mexanuka aepopMupyeMoro TBEPAOTO Tea.

3.1.Mexanuka nepopmMupyemMoro TBEpAOTO Tea.

3.2.IloBeneHue MaTepuraia Mpu HarpykeHuu. TeOpus yrpyrocTH.



Teopus mactuyHoCTU. Teopus MOA3yUYECTH.

4. ConpoTUBIICHHE MaTE€PHUAIIOB.
4.1. ComporuBienne MarepuainoB. [lomstus. Hanpsokenus. Jlepopmanms. CoiicTBa
Marepuaia. ' unoressl U JOMyIICHHUS.
4.2. Nebopmarusi. Bumel. Buabl Hanpsok€HHOTo cocTosHUsA Marepuana. KapTuoel
nedhopMalMOHHON pabOThl MaTepuala Py Pa3InYHBIX MOJIEIISX HATPYKEHUS.
4.3. BnusiHUE TEMIIEpaTypbl HA MEXaHUYECKUE CBOKMCTBA MAaTEPHUAIIOB.
5. Teopum npounoctu. Teopus paspyLieHus.
5. 1.Teopun npounoctu. Teopus pazpyieHus.

5.2. KoHIleHTpaTop HampsHKeHWA. YCTaloCTh MaTepuaia. MeXaHW3M yCTaJIOCTHOTO
paspymienus. Yaap. Tpémmna.

5.3. MeToabl CHM>)KEHUS! KOHIIEHTPALUXA HANPSKEHUN
6. CucreMbl HHKXEHEPHOTO aHaJM3a
6.1.MeTo1 KOHEUHBIX 3JIEMEHTOB.
6. 2.Cuctemsl unxxenepuoro ananusa (CAE). [Ipumenenue.
7. KOHCTPYKIIMOHHBIE MaTEPHUAIIBI.
7.1. KOHCTpyKIIMOHHBIE Marepuaiibl. Buabl. Paznuuus.
7.2. AMopdHbie marepuaibl. CTpyKTypa, MEXaHUYECKHE CBOMCTRA.

7.3.1lonumepHble  MaTepuaiibl. MexaHUYEeCKHMe CBOMCTBA, CTPYKTypa, cdepbl
PUMEHEHUS.

7.4. AHM30TpOIIHbIE CBOMCTBA. IIprMeHEeHHE BEIIECTB C AHU30TPONHUEH CBOMCTB JJIsi
CO3/1aHUS] KOHCTPYKIIMOHHBIX MaT€pHUaJIOB.

7.5. KoMno3uTHble Marepuasibl. MexaHWYecKue CBOMCTBA, CTPYKTypa, cdepsl
npumeHenus. [IpoexktupoBaHue MarepuagoB C 3aJaHHBIMHM MEXAaHUYECKUMU
CBOMCTBaMHM.

7.6. TexHONOrMM MPOU3BOACTBA JUISl pa3JIMYHBIX BUJOB MAaTEpPHAJIOB.
7. 7. Anarpamma M. Dmou. [IpuHuumnel BbIOOpa KOHCTPYKIIMOHHOTO Marepuara.
8. IlpoekTupoBaHuEe KOHCTPYKIUI

8.1. PaBHOBECHe. CTenieHr cBOOOIBI. [IpHHITUTT BO3MOKHBIX ITEPEMEIIICHUH.

8.2.11oteps ycroiunBocTH. BiusiHue sIBIEHUS HA MPOEKTUPOBAHUE.



8.3. KOHCTpYKTUBHBIEC YCUIICHUA.

8.4.Ilpopunu ¢ OTKphITBIM ceueHreM. [Ipoduian ¢ 3aKphITHIM CEUCHHUEM.

xecTkoctu. Konconpaas 0anka. Koncons. Kponiireiis.
8.5. OnTuMm3aIs KOHCTPYKIIMHA IO/ ONpeieIEHHBIC BUIBI Ae(hOpMaITHi.
8.6.IloHsTHE YCTOMYMBBIN AU3aiiH.
8.7.Ctpareruu 1 MeTObl 00JIErYeHNs KOHCTPYKIIUM.
8.8. Tencerpuru. [Ipumepsl MPUMEHEHUS CTPATETUH.

8. 9.3amac mpouHocTu. Koadduument 3amaca MPOYHOCTH MJIsi Pa3HBIX
KOHCTPYKLIHM.

Pebpo

BUJIOB

9. Teopus w™amuH u wMexaHu3mMoB (TMM). OcHoBHble mMOHATHSI. MeXaHU3MBI.

MexaHunueckas nepenava.

5. O6pa3oBare/ibHbIE TEXHOJIOTHH.

MGTOI[I/IKa IMpCIioaaBaHuAg JAUCIUITIINHBI «MexaHuka» )51 pcain3anusa
KOMIICTCHTHOCTHOTI'O IMOAXOAa B M3JIOKCHUHW W BOCIPUATHHU Marcpualia nmpeaycMarpmuBacT

HCIIOJIB30BaHNC CIICAYIOINX AKTHUBHBIX U MHTCPAKTHUBHBIX (1)OpM IMPOBCACHMA TI'PYIIIIOBBIX,

HHIVNBUAYAJIbHBIX, dyIUTOPHBIX 3aHHTHﬁ, B COUCTaHHUU C IIACCUBHBIMU (I)OpMaMI/I (H@KHI/IH,
OHpOC), C IICJIBIO (1)0pMI/IpOBaHI/IH H pa3BUTHUA HpO(l)eCCI/IOHaJIBHBIX HaBBIKOB, 06yqa}0mnxc;1:

- IIOATOTOBKA K BBITIOJJHCHHUIO CaAMOCTOATCIBHBIX pa60T;

- 3aluTa M HMHAWBUAYAJIbHOC 060y)KI[CHI/IC BBITTOJIHACMBIX DJTaIlOB

MPAKTUYECKOTO 33JaHMs B paMKaXx JIA0OpAaTOPHOM M CAaMOCTOSITENbHOU PabOThI;

- JeKuu (C JEeMOHCTpalMe TeMaTU4YeCKUuX Cilal-mpe3eHTalui u

BHJI€0 (GUITBMOB);

- naboparopHas paboTa, B paMKax KOTOPOM OOCYXTArOTCSi OCHOBHBIC

HpO6J'ICMBI, HN3JI0KCHHBIC B JICKIIUAX U C(l)OpMy.TII/IpOBaHHBIG B KQYCCTBC JOMAITHUX

3aJJaHuM;

- naboparopHas paboTa, B paMKax KOTOPOW CTYACHTBI CAMOCTOSITEIIHHO

pelIalOT MPAaKTUYECKHE 3a7adyd 10 KOHCTPYUPOBAHUIO U JaJbHEWIIEH

ONTUMHU3AIMUA KOHCTPYKUMM; - JlaboparopHass paboTa, B paMKax KOTOpOM

CTyACHTaM JCMOHCTPHPYIOTCA U PAZBACHAIOTCA HNPAKTUUICCKUEC MCTO/AbI PCIICHUS

3a1a4 ¢ UCIIOJIb30BaAHUA CUCTCM MHKCHCPHOI'O aHAJIN3a
(CAE);
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- WHAUBUIYyallbHbIE 3adaHus B (opme MoArotoBKU pedeparoB u
MPE3EHTALUM; - KPYIIIbIE CTOJIbI; - MO3TOBBIE IITYPMBI.

6. OueHouHbIe cpeaCcTBA ISl TEKYIEro KOHTPOJIs yCIIeBaeMOCTH,
NPOMEKYTOUHOM aTTeCTAlMHU MO0 UTOraM OCBOEHHS TUCUMILIMHBI U Y4eOHO-
MeTOoAHu4YecKoe obecredyeHre caMoCTOATeIbHOI padoThl CTY1eHTOB.

B Imponecce O6y‘{€HI/IH HCIIOJIB3YIOTCA CIACAYIOIHUC OICHOYHBIC q)OpMI)I CaMOCTOSITCIbHOM
pa6OTI)I CTYACHTOB, OICHOYHBIC CPCACTBA TCKYIICTO KOHTPOJIA YCIICBACMOCTHU U HWTOrOBOM
arrccraguu.

- BBITIOJIHEHUE TPAKTUYECKOTO 33JlaHus B paMKax JIabopaTOpHON M CaMOCTOATENIbHOMN
paboThl U ero 3ammuTa (M0 UHAUBUAYAJILHOMY 3aJIaHUIO IS KaKJI0ro 00ydYarolierocs); -
MOJITOTOBKA ¥ BBICTYIUICHHE Ha Ta00OpaTOPHOM 3aHATHH C IPE3CHTAINEH 1 00CYKIeHUEM Ha
TEeMy MPEABITYIIETO 3aHATHS «MexaHuka» (MHAUBUIYATBHO IS KaKIOTO 00yJaroIerocs,
WJIM TPYTIIBI 00YYaIoIInuXCs);

[IpumepHass Tema NPaKTUYECKOTO 3aJaHusl, BBIMIOJIHIEMOIrO OOy4aloluMucs Ha 2
CeMecTpe - «AHAJIN3 U ONTUMU3AIUS KOHCTPYKIIMU 00BEKTa MPOMBIIIUICHHOTO JAU3aiHaY.

PaGota, BbIIOMHEHHAsT B paMKax MPAKTHUYECKOTO 3ajJaHus, MperycMaTpuBaeT cOop
Marepuaia 10 BBIJIAHHOMY  3a/IaHUIO, BBIMIOJIHEHUE  YHOPOLIEHHOW  3A-MOJEeNnu
KOHCTPYKTUBHBIX AJIEMEHTOB pa3padaThiBAEMOro 0OBbEKTa M MPOBEACHUE UX CTAaTUYECKOTO
aHanu3a no cpeactsam CAE-nporpammarypel.

- naboparopHas M camMoOCToATeNbHas pabora, cBA3aHHas ¢ AucHUIUMHONW «[IpoexTHas
NEeSTEIBbHOCTY, TIOCBAIIGHHAS aHAMU3y KOHCTPYKIIMH, MaTepuajoB H  crocoda
M3rOTOBJIEHUS pa3padaTbIBa€MOI0 IMPOMBIIUIEHHOTO O00BEKTa, MpeaycMaTpuBarolas
peann3alnio TEOPETUYECKUX U MPAKTUUYECKUX HABBIKOB, OOYYAIOIIMXCS MO HAIPaBICHUIO
IBYX IUCHMILINH, «[[poekTHas AesTenbHOCThY, « MeXxaHuKay.
OOpa3ipl MPAaKTUYECKUX 3aJaHHM, KOHTPOJIBHBIX BOMPOCOB U 3aJlaHUM JIJISi TIPOBEICHUS
TEKYIIEro KOHTPOJIS, YK3aMEHAITMOHHBIX OUJIETOB, MPUBEICHBI B MPUIIOKEHUH 2.

6.1. Onucanune nokasareJsieil 1 KpUTepueB OLEHNBAHUS KOMIIETCHIMH,
(opmMupyeMBbIX 110 HTOraM OCBOCHHMS AUCHUIIMHBI (MOAYJIS), ONMUCAHUE LKA
OLICHMBAHUA.
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[TokazareneM oreHMBaHUS KOMITETCHIIMA Ha PAa3IMYHBIX dTamax uX (popMUPOBaHHS
SBIIICTCSI JTOCTHKCHHE OOYyYAIONUMUCS TUTAHUPYEMBIX PpE3YJIBTaTOB OOYyYECHHS I10
JTUCHUTUIMHE (MOJYJIIO).

[IIkaJbl OIICHHMBAHUS PE3y/ILTATOB aTTECTAIlMU M UX onucaHue: dPopMa aTTecTalvu:
3auer.

HtoroBas arrectanus oOyuaronuxcs B popme 3auéra MpOBOAUTCSA MO pe3ysbTaram
BBITIOJTHEHUSI BCEX BUJOB y4eOHOUW palOoThI, MPEIyCMOTPEHHBIX YUEOHBIM IUJIAHOM IIO
JAHHOW TUCHUIUIMHE (MOAYIIO), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS
yCIEeBaEMOCTH B TeueHUe ceMecTtpa. OlleHKa CTENEeHM JOCTHXKEHHS OO0y4aroluMuUcs
IUIAHUPYEMBIX  PE3YJAbTaToOB OOy4YeHHs 10 AUCHUIUIMHE (MOAYNIIO) TPOBOAMUTCS
MpenojaBaTesieM, BEAYIIUM 3aHATHA 1O JUCUHUIUIMHE (MOIYII0) METOAOM 3KCHEPTHON
oueHku. [lo wToram arrecranMM MO JUCUUILIMHE (MOIYJIO) BBICTABISIETCS OLICHKA
«3a4TEHO» WUJIU «HE 3aYTEHOM.

K umocosoii ammecmayuu 0onycraiomcs moavko cmyoenmsl, 8bINOTHUBUIUE BCE

8UObL YHeOHOU pabomul, npedycmompenHvie paboueli npocpamMmol no OUCYUNIUHE
«Mexanukay

Hlkana
OLleHUBAHUSA

Onucanue

BemmonHensl Bce BHAbI y4eOHOM palOThI, NPEenyCMOTPEHHbIE
y4eOHbIM T11aHOM. CTYIEHT JEMOHCTPUPYET COOTBETCTBHUE
3HaHWW, YMEHUH, HABBHIKOB IMPOCKTHPOBAHHS TMPOMBIIIIICHHOTO
00BbEKTa, € YYETOM  KOHCTPYKIIMOHHBIX  OCOOEHHOCTEM,
npuOOpeTEeHHBIX B mpouecce o0yuyeHus. [lpu 3Ttom MOryt OBIThH
JIOTIYIIEHbl HE3HAYUTEIbHbIE OIUMOKH, HETOUHOCTH, 3aTPYIHEHUS

3auTeHo

IIPU aHAJIMTUYECKUX OIEpalMsIX, IEPEHOCE 3HAHUW U YMEHUW Ha
HOBBIE, HECTAHAAPTHBIE CUTYallUU.

He BbImonHeHsl OAMH WM 0Oojiee BHUAOB Y4eOHOW padoTHI,
MPENYCMOTPEHHBIC YueOHbIM MuIaHOM. CTyIEHT JIEeMOHCTPHPYET
HEIOJIHOE COOTBETCTBHUE 3HAHUM, YMEHUH, HaBBIKOB
MPOCKTUPOBAHMUS  IPOMBIIIJICHHOTO  OOBEKTa, C  Y4EeTOM
KOHCTPYKIIMOHHBIX OCOOCHHOCTEH, MPHOOPETEHHBIX B Ipoliecce
oOyuenus. JlomymnieHbl 3HAYUTEIBHBIC OINMMOKH, HETOYHOCTH,
3aTPYIHEHHSI TPU aHATTUTUIECKUX OTepaIusaX, IEPEHOCe 3HAHUM 1
YMEHUH Ha HOBBIC, HECTAHAPTHHIC CUTYAIINH.

He 3auteno
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6.2. ®OH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeeHUSI MTOTOBOM aTTECTANMH 00yYaAI0IIUXCS
10 IMCHUIIUHE (MOTYJIIO0).

6.2.1. llepeueHb KOMIIETEHLIMH C yKa3aHHEM OJTaloB HMX (OPMUPOBAHHUS B IMpPOIECCE
OCBOEHUS 00pa30BaTEIbHON MTPOTrPaMMBI.

B pesyibrare OCBOEHMS — IUCLMAIUIAHBL (Momynst)  (QOPMHPYIOTCS  CIEIYIOLIUE
KOMIICTCHIINU .
Kon B pesysbrare ocBoeHHsi 00pa30BaTeIbLHOI NPOrpaMMbl 00y 4ar0LIHIiCst
KOMIeTeH U JI0JI5KeH 00J1a1aTh

OK-7 CrocoOGHOCTBIO K CAMOOPIaHU3aLMU U CaMOOOPa30BAHHUIO

I1K-5
CrocoOHOCThIO KOHCTPYHPOBaTh MPEIMETHI, TOBApbl, MPOMBIIUICHHBIC
00pas1pbl, KOJUIEKIUH, KOMILIEKCHI, COOPYXKEHHS, 0OBEKTHI, B TOM YHCIIE IS
CO3/IaHHMS JIOCTYIIHOM CPEIBL.

B mporecce ocBoeHHss 00pa3oBaTeNbHON MPOTrpaMMbl JaHHBIC KOMIIETEHIINH, B TOM
YUCJI€ WX OTACIbHbIE KOMIIOHCHTHI, (OPMHPYIOTCS IIOITAlHO B XOAE€ OCBOCHHS
00Oy4aromUMHCS TUCHUTUIMH (MOJyJiei), TPaKTUK B COOTBETCTBUM C YYEOHBIM IUTAHOM H
KaJIeHJapHBIM IpaduKoM ydeOHOTO mpoIiecca.

7. Y4yeOHO-MeTOANYEeCKOe U HHPOPMALMOHHOE o0ecnedyeHne TUCHUIIMHBI. )

OCHOBHAsI JIUTEpaTypa:

1. Kouuna T. b., Ponuonues H. H.

Teopus MEXaHM3MOB M MaIlIMH: MeTOauYeCKre YKa3aH!s K BBIIOJIHEHUIO KOHTPOJIBbHOMN
paboThI CTYIEHTOB MO AUCIUIUIMHAM: « TeopeTnyeckas v MpUKIIaTHAsS MEXaHHUKA,
«Teopernueckass u TeXHUYECKas MEXAHUKA

https://e.lanbook.com/book/208157
2. Tapacsn B.C., Bacunbesa [.B.

MOI[GJII/IpOBaHI/Ie KHMHCMATUKH IINIOCKMX MHOI'O3BCHHBIX MCXAaHH3MOB B CpCAcC

VYyebHoe nocobue 1o JTUCITUTITHE «Teopetnueckas MEXaHHUKa
https://e.lanbook.com/book/121360
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3. I'opuakora A.FO. Muxkoinorus: yaeOHOe 1mocodue mo IucHuIuinHe « MexaHukay
https://e.lanbook.com/book/74460

8) npocpammnoe obecneuenue U UHMEPHEM-Pecypcol:

[TporpamMmmMHoOe oOecrieueHne B KOMIBIOTEPHOM Kjacce TpeOyeTcsl B BHJIE MPOTPAMM,
MMEIOIIMX MOAYIHU cucteM unxkenepHoro ananusa (CAE), CAD-MonennpoBanusi, TAKUX Kak
SolidWorks Simulation, Inventor, Fusion360. Bbixog B HHTEpHET. uHmepHem-pecypcul:
Autodesk Sustainability Workshop. Autodesk ChopaBka mo SOLIDWORKS. Dassault
Systems

8. DuekTpoHHbIe 00pa3oBaTe/ibHbIE pecypcbl Haxonsrces B pa3paboTke

9. MarepuajibHO-TeXHHMYECKOE o0ecreYeHue U CIMIIHHBI.

*  JlexunonHas aynuropus kapenpsl «/uzaitn» Ayn b 410, ocHamennas

IIPOCKTOPOM C HHTCpaKTHBHOﬁ I[OCKOﬁ " IIapTaMu aJist pa6OTBI CTYACHTOB

*  Cnernuanu3upoBaHHas KOMIIbIOTEpHAsi ayauTopusi kadenpsl «Jluzan» Ayn
b411-412, ocHarieHHbIe MPOEKTOPOM C MHTEPAKTUBHOM JOCKOU U pabounMu
KOMITBIOTEPAMH, TPUTOIHBIMU JUIsi pabOThl Bce y4yeOHOM  TpyIIIbI
onHoBpemeHHO. Komnbrotepnsie mnporpammbel CAD, CAE, Takue Kak

SolidWorks Simulation, Inventor, Fusion360. Beixos B uHTEpHET.
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10. MeToauveckune peKOMeHIALNH IJIT  CaMOCTOATEJILHOM padoThI

CTYIE€HTOB:

[Muxm Autodesk Sustainability Workshop. Autodesk
Routledge Handbook of Sustainable Design. Rachel Beth Egenhoefer Structural
Integrity Analysis. Igor Kokcharov

PyKkoBOICTBO ISl yYal[UXCs 1O HM3YYCHHIO MPOrPaAMMHOIO obecreueHust
SolidWorks®, SolidWorks Education.

Wmnxenepusiii ananus cpeacrsamu T-FLEX. Cepreit babuues.

AnpOOM TeUeHHUH KUAKOCTEH 1 ra30B. MHIITOH BaH [[pHK

11. Meroauyeckue peKoOMEHIALUM Il IPEeNnogaBaTeJIs:

TeopeTnueckas MexaHHuKa: Y4eOHUK Il yHUBEPCUTETOB. 3-¢ u3a. Mapkees A. I1.
OcHoBBI MexaHUKH cruiomHo#i cpenbl. [.JI. bpoBko MexaHuka CIUTIOIIHON CpEbI.
NnprommH A. A.

VYnoTHeHre, KOHCOIUAALMS U pa3pylIeHUe NOPUCThIX MaTepuaioB. Bagum CyOuu,
Bukrop [lemun, Hukomnaii [llecrakos

Materials Science and Engineering: An Introduction. Callister William D.

Teopus nedopmupyemoro tBepaoro tena. H. Misanos

Peomnorus monumepos. D.T. Ceepc

[TonumepHbie KOMITO3UIIMOHHBIE MaTepualbl. CTpykrypa. CBolicTBa. TEXHOIOTHH.
Kepbep M. JI.

ConportuBnenue marepuaioB. @eonocbeB B. 1.

Structural Integrity Analysis. Igor Kokcharov

Tensegrity Structures and their Application to Architecture. Gomez-Jauregui
Routledge Handbook of Sustainable Design. Rachel Beth Egenhoefer Crnpaska
no SOLIDWORKS. Dassault Systems

Nuxenepnsiii ananus cpeactamu T-FLEX. Cepreit babuyes.
Materials Selection in Mechanical Design (3rd ed.). Michael Ashby

AIIEOOM TeUEeHUH KUAKOCTEH M ra30B. MIIITOH BaH J[[pHK
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[Tpunoxenue 1.

CTpyKTypa u conep:kanue TMCHUIUINHBI « MeXaHuKa» M0 HanpaBJjieHnI0 noArorobku 54.03.01 «Au3aiin»
(0akanaBp)

16



n/n

Paznen

CeMecTD

Henean
cemecrpa

Buabl yueoHoi padoTsl,
BKJIH04As
CAMOCTOATENbHYIO padoTy
CTYJAeHTOB, H TPYA0eMKOCTb
B Hacax

Buabl camocTosiTe/IbHOH padoThI
CTYJEHTOB

DopmMm
bl
arrec
TALHH

J

I/
C

J1ao

CPC

KCP

K.P.

K.IL

PIre

Pedepar

K/

IlepsbIii cemecTp

1.1

Beenenne. Onpenenenne «MexaHuKH»,
Pa3znensr mexanuku. Teopernueckas
MEXaHHKA. Cﬂeul'lﬁ.ﬂbﬂble MeXaHH4YEeCKHe
AHCHHIIHHBL. 3AKOHBI MEXaHHKH.
HUmnyabc u yHeprus. JHeprus. Buasbi.
Mexanunueckue cucrembl. Mexanuka
MAaTePHAJIBHOH TOYKH.

1.2

MexaHuKa CIIONIHBIX Cpen.
Mexanuka aepopmMupyemoro TBépaoro
Tesa. IloBenenne marepuasia npu

narpyxenuu. Teopus ynpyrocru. Teopus
IJIACTH YHOCTH. Teopust no13yyecru.

1.3

Conporusjenue marepuajion, [lousaTus,
Hanpsxenus. [lepopmanus. CpoiicTBa
MaTepuaaa. [unore3bl H 10NMyIIEHH.

4-6
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1.4

Hepopmanus. Buabl. Buasl
HANPAKEHHOI0 COCTOAHUA MaTepuaJa.
Kaprunsbl nedpopmanmonnoii padéorni
MaTepuaJIa Npu pasaudHbIX MOAEIAX
HArpys;keHus. Biausinue Temneparypsl Ha
MeXaHHYeCKHe CBOMCTBAa MATEPHAJIOB.

1.5

Camocmosmenvuas paboma
[Ipoananu3upoBaTh BHIBI Harpy3ok H
nedopmanuii, KOTOPBIM Oyner
MOJIBEPraThCsi, W/WIA KOTOPBIM JOJDKCH
MIPOTUBOCTOSTh pa3padaThIiBa€MbIil OOBEKT.
[Ipoananu3upoBarb TEeMIIEpaTypHBIC
PEXKHUMBI SKCIUTyaTalli U WX BIMSHUE Ha
MeXaHHUYECKHE CBOMCTBA Pa3padbaThIBAEMOTO
00beKTa.

CdopmynupoBarh MEXaHUYECKHE CBOMCTBA
u TpeOoBaHUs K Marepuany
pa3pabaTsiBaeMOro 00BEKTA.

5-7

1.6

Teopuu MPOYHOCTH. Teopus
paspyluieHus. Konuentparop
HANPSKEHHH. YCTaJ0CTh MarepuaJa.
MexaHH3M yCTAJ0CTHOIO pa3pyLIeHHus.

VYnap. Tpémmua. MerToabl CHHKEHHS
KOHLEHTPALUX HANPSI2KEHU U

7-9
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1.7

Camocmosmenvuas paboma
[IpoananuzupoBarh JIU3aiiH
paspabareiBaeMOro o0ObEKTa Ha MecTa
IIOTEHLUAJIbHOU KOHLICHTpaL1u
HanpspkeHud. [IpeuiokuTs u3mMeHeHus B
JU3aiiHe WM IEPECMOTPETh TPEOOBaHNUS K
MaTepuaity KOHCTPYKIIMH
pa3pabarsiBaeMOro 0ObeKTa.

7-9

1.8

MeToa KOHEYHBIX 3JIEMEHTOB.

Cucrembl nH:keHepHOoro anajaun3a (CAE).

IIpakTH4eckoe NpUMEeHEHHUE.

9-12

1.9

Camocmosmenvuas paboma BbIOTHUTD
CTaTUYECKUM aHaIU3 MPOCTeIei
HecyIleld KOHCTPYKIUHU C UCIIOIb30BAHUEM
CAE-nporpammarypsl. ChopmynupoBartb
BBIBOJIbI HA OCHOBE PE3YJIbTATOB aHAIIM3A.

9-12
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1.10

KoncTpykumnonnbie marepuaibl. Buabl.

Pasimunusg. AMop¢HbIe MaTepHabl.

Ctpykrypa, MeXaHU4YeCKHue CBOMCTBA.

IMomMepHbBIE MaTepHUAJIbI.
Mexanuyeckue cBOiiCTBa, CTPYKTYpAa,

chepbl NpUMeHeHHsA. AHHM30TPONUA
cBoiicTB. IlpuMeHeHme BelecTB ¢
AHHU30TPOINHUEH CBOMCTB 1JIA CO3JaHUA
KOHCTPYKIIHOHHBIX MATEPHAJIOB.
Kommo3utHble MaTepuaJbl.

MexaHu4eckue CBOHMCTBA, CTPYKTYpa,
chepsl npumenenusi. IlpoexTupoBanue

MarepuajaoB C 3aJaHHBIMH
MEXaHUYIECCKUMHU CBOICTBaAMMH.
TexHoJI0rUMn MMpou3BOACTBA AJIsA
PA3JIHYHBIX BUI0B MaTepHuaJjaoB.

Juarpamma M. Jmiou. IlpuHumns

BbIOOPa KOHCTPYKIMOHHOI0 MaTepHuaJa.

12-16

20




1.11

Camocmosmenvuas paboma

Ha ocnoBe undopmaruu, moaydeHHOH B

paMKax JICKIUH, nabopaTopHOi
U CaMOCTOSITEIIbHOM paboThl,

moao0paTh HECKOJILKO BApHAHTOB

MarcpualioB JJIs pa3pa6aTLIBaeMoro O6’BCKTa,

¢ y4éToM TpeOOBaHHI IKCILTyaTalluH U

TEXHOJIOTUIl IPOU3BOCTBA.
CdopmynupoBaTh MpenMymecTBa u

HEJJOCTAaTKH KaXKI0T0 MaTepHaia.

12-16

1.12

IIpoexkTHpOBaHNE KOHCTPYKIUIA
PaBHoBécue. CTeneHn CBOOO/DI.
IIpyHIUN BO3MOKHBIX MepeMelleHuil.
IHoreps ycroiiuuBocTu. Biusiaue
SIBJICHUS HA POEKTUPOBAHUE.
KoHcTpyKTHBHBIE YCHJICHHUS.

IIpoduim ¢ OTKPBITHIM CEYEHHEM.

16-19

21




IIpopunn ¢ 3akpbIThIM ceyeHuem. Pedpo

axkectrocTu. KoHcoabHas 6aaka.

Koucoub. Kponmrreiin.

OnTumuzanus KOHCTPYKIUMI 1ox
onpeneéHHbIe BHABI aedopmanuii.
IlonsiTue ycroituuBblii nu3aitn. CTparerun
U MeToabl O00JIer4yeHHs1 KOHCTPYKIHIA.
Tencerpuru. crparerun. 3anac NpoYHoOCTH.
Kod¢ppuuuent 3amaca mnpoyHocTu AJsd
Pa3HbIX BUAOB KOHCTPYKIMH.

22




1.13

Camocmosmenvuas paboma

IlpoBeCcTH CTaTUYECKUM AaHAJIU3 MOJEIU
pa3pabarbiBaeMOoro  00ObEKTa WJIH  €ro
KJIFOYEBBIX Y3JIOB, IPUMEHHUB BBIOPAHHOIO
Marepuania. [IpoananusupoBarb
IIOJIyYEHHBIE PE3YJbTaTbl M IPEIJIOKUTH
BapUaHTbl ONTHUMM3ALMM  KOHCTPYKLHH,
ou3aiiHa win  BbIOOpa Marepuana, s
OO0JIBLIIETO COOTBETCTBUS pa3padaTbiBa€MOro
00beKTa HKCILTyaTallHOHHBIM TPEOOBAHUSAM.
IIpoBecTn NOBTOPHBIM  aHalIM3  IOCIE
ONTHMH3ALIMM M CPABHUTH PE3YJIbTAThI.
CdopmynupoBaTh BBIBOABI 10  IOBOAY
YCIEIIHOCTH  NpOBEIEHHONM paboThl U
IIPEIUIOKUTh  AJIBTEPHATUBHBIE BapHaHThI
yIydlleHuss JAu3aiiHa pa3pabaTbiBaeMoro
o0ObeKTa.

16-21

16

1.14

Teopusi Mmamun 1 mexanusmos (TMM).

OcHoBHbIE€ NOHATUS. MeXaHU3MBI.

Mexanuyeckas nepemava.

19-21

(DOPM(I ammecmauyuu

19-21

Bcero 4acoB o aucuuiuinHe BO BTOPOM
ceMecTpe

18

18

36

23




Ipunoocenue 1 x
paboueti npozpamme MUHUCTEPCTBO OBPABOBAHM S U HAYKH POCCUIMCKOM ®EEPALIMN

OEJJEPAJIBHOE 'OCYIAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIbHOE YUPEXX/IEHME BBICIIIEI'O OBPA3OBAHU S

«MOCKOBCKHHA MOJIUTEXHUYECKWI YHUBEPCUTET»

(MOCKOBCKHH MNOJIUTEX)

Hanpasnenue nogrorosku: 54.03.01 JIM3AMH

OIT (mpodmib): «IIpOMBITIIICHHBIN CPECTBY
®opma oOyuenusi: ouHasi Bun

npodeccuonanbHol aearenbHocTu: (B coorBercTBrm ¢ @T'OC BO)

Kadenpa: duzaiin

®OH/I OHEHOYHbBIX CPEACTB 1O JUCIHUIIJIMHE:

«MexaHukay

Cocras: 1. [1acnopT ¢oHaa O1IeHOYHBIX CPEACTB 2.

Onucanue oeHOYHBIX Cpeacrn:

1. IToka3aresib ypoBHsi ¢(pOPMHUPOBAHHOCTH KOMIIETCHIIUH

2. IlepeyeHb OLCHOYHBIX CPEACTB MO JMCIHILIMHE.
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MMOKA3ATEJ/Ib YPOBHSA CPOPMUPOBAHHOCTH KOMIIETEHIIUA

Tabmumna 1

MexaHuka

OI'OC BO 54.03.01 «/luzaita»

B npouiecce ocBoeHUs TaHHOM JUCIUILIUHBI CTYACHT (OPMUPYET U JEMOHCTPHUPYET CIEAYIOIIKE 00EeKYJIbTYPHbIe KOMIETEeHIHH:

KOMIIETEHIIMHN

He €4CHDb KOMIIOHECHTOB
WHJIEKC, P

OOPMYJINPOBKA

TexHoJI0rus
¢popmupoBanus
KOMIIeTeH I M

®opma

cpencTpa™®

Crenenu ypoBHeil 0CBOCHUS
KOMIIeTCH I




OK-7
CriocoOHOCTB
caMOOpraHu3aluu
u
caM000pa30BaHUIO

K

3HATh:

* UMETh JIOTMYECKOE MBIIIEHUE, UMETh HAay4YHbIN MOAXO0/
K IOCTaHOBKE M PEIICHUIO MPUKJIaIHBIX 3a/1a4, 001a1aTh
0011Iel TEXHUYECKOU KyJIBTYpO# OyyIiero crienuaincra
(0Opa3 MBIILICHHUS, S3bIK). YMeTh:

* KPUTUYECKU OLICHUBATh CBOU JJOCTOMHCTBA U
HEI0CTaTKU, HAMETUTh MyTH U BbIOpaTh CpPeCTBa

CaMOCOBCPHICHCTBOBAHUA

BJIAaJ1€Th:

* QHAJTM3UPOBATh U ONPEEATh TPEOOBAHUS K
TM3aHIPOEKTY; YMETh OBICTPO U 3()(PEKTUBHO UCKATH
HEOOXOIMMYIO TEXHUYECKYI0 HHPOPMAIIUIO H
OPHEHTHPOBATHCS B HEM, a TAK)Ke YMETh OBICTPO U
3 PEKTUBHO HAXOAMUTH YK€ CYIIECTBYIOLINE PEIICHHS
NOAO0OHBIX 33j]a4 U TPAMOTHO OLIEHUBATh UX
IPUMEHUMOCTb K IMOCTaBIECHHOM 3a/1aue; yMEThb
CHUHTE3MpOBaTh HAOOP BO3MOXKHBIX PELICHUH 33/1a4u WU
IIOAXO0A0B K BBIIIOJIHEHUIO }IHSaﬁH-HpOCKTa; HAy4HO
000CHOBATH CBOM IMPEITIOKEHHUS.

CamocrosiTenbHas
pabora,
JlaGopatopHas
pabora

I
K-3
K-C
JIC
YO
Tp

ba3oBblii ypoBeHb: BOCIIPOU3BOICTBO
IIOJIyYEHHBIX 3HAaHUH B XOZI€ TEKYILEro
KOHTPOJ1s IIoBBINIEHHBIH YPOBEHB:
IIPAKTUYECKOE IPUMEHEHHE
IIOJIyYEHHBIX 3HAHMN B IIpoLecce
IIOJArOTOBKH K CEMHMHAapam, K
BBICTYIUICHHUIO C JI0KJIaJIOM
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ITK-5 CriocoGHOCTH
KOHCTPYHPOBATH
[IPEIMETHI, TOBAPHI,
[TPOMBIIIICHHBIE
00pasiibl, KOJUICKITHH,
KOMILJICKCBI,
COOpPY>KEHUS,
00BEKTHI, B
TOM YHCIIE
VTS CO3TaHUS
TOCTYIIHOM CpEBI.

3HATDb:

® TCOPCTUYCCKUEC M IPAKTHYCCKHUE ITOAXOIAbI K BBI60py
MAaTCpUuaJIioB U KOHCTPYKTUBHBIX peH_IeHI/II\/'I, IIOHUMATb UX
BJIMAHUC HaA HHSaﬁH p33pa6aTBIBaCMOFO oOBeKTa.

* [Tpunuune! Beinosnenus CAE-ananusa.
(Cuctembl MTH)KEHEPHOI'O aHAJIN3a) YMeTh:

* [IpuMeHATh NOTy4YEHHbIE 3HAHUS [IPY aHAJIU3E JU3aiiHa 1
ONTUMM3ALMU KOHCTPYKIMH IPOMBIIUIEHHBIX OOBEKTOB.
Bectn puanor ¢ KOHCTPYKTOpaMH UM HMHXXCHEPAMHU
UCTIONB3YsI TPO(ECCUOHANBHBIE TEPMUHBI M TOHATHSI.

*B  3aBUCUMOCTH  OT

THIIA pasp a0aTbIBAEMOr0

MPOMBIIINICHHOTO OO0BEKTa, MOA0OpaTh MMOAXOASIINE
MaTepHaJibl U CIIOCOOBI M3TOTOBJICHUSI C YUETOM aHau3a

(bYHKIHIA.
CTOMMOCTH

ero XapaKTePHBIX 0COOCHHOCTEH,

OpI/IeHTI/IpOBaTB Cid B TCXHOJIOIUAX H
IIPpOMU3BOACTBA IJId pPa3JUYHBIX Mar€puajioB U °
HpaBI/IJ'IBHO 3aaaBaTb IMapaMCTPbl HCCICAOBAHUA U

OTCJIEKUBATh TOYHOCTh IIOJIy4aeMbIX pE3yJIBTaTOB.
OpueHTHpOBATECA B INPUMEHSAEMBIX K MCCIELYEMOMY
00bEKTY MEXaHHYECKHX IMapaMeTpax M OrpaHUYEHUSX.
IIpaBHUIBEHO HHTEPIIPETUPOBATH MIOJIYYEHHBIE PE3YJIBTAThI
JUIsL  JanbHEWIed ONTUMH3aluu pa3padaTbiBA€MOro

00beKTa.

BJIAJCTh:

* [Ipuemamu ObICTpOrO aHajmsa HaIpsHKEHUM,
nedopmaruit u 3anaca npouoct B CAE-nporpammax.
Meronamu U cTpaTerusiMu ONTUMHU3ALNH TATbHEHIIIETO

Jlexims,
CamocTosiTeNnbHAS
pabora,
JlaGopaTtopHas
pabora

K-3
K/PII
P33

ba3oBblii ypoBeHb

- JEMOHCTPUPYET YACTUYHOE
COOTBETCTBUE CIEAYIOIINX 3HAHUN:
OCHOBHBIX ITPUHIIUIIOB
MPOEKTUPOBAHUS OOBEKTOB
[IPOMBIIIVICHHOIO JU3aliHa, HO
JTOITYCKAOTCSl HE3HAYUTEIbHBIC
OIINOKH, HETOYHOCTH, 3aTPYIHEHUS
[IPU aHAJTUTHUYECKUX OINEpalusiX.
IloBbIIEHHBI YPOBEHb -

JEMOHCTPHUPYET MOITHOE
COOTBETCTBUE CJIEYIOIINX 3HAHUN:
OCHOBHBIX IPUHIIUIIOB
[POEKTUPOBAHUS OOBEKTOB
[IPOMBILIIEHHOTO JIM3aiiHa, CBOOOIHO
omepupyeT NPUOOPETEHHBIMU
3HAHUSIMHU.




JM3aiiHa MPOMBIIIUICHHOTO O0BEKTa Ha OCHOBE
MOJIYYEHHBIX PE3yJIbTaTOB.

**_ CoxpamieHus (popM OLIEHOYHBIX CPEACTB CM. B priokeHun 2 k PIT



[punoxenue 2

Ilepeuensv oyenounvix cpedocme no oucyunaune «Mexanuxka»

HanmeHnoBanune [IpencraBnenue
No OLCHOTHOIO Kparkas xapakrepucTrka OLEHOYHOTO OLICHOYHOI'O CPEACTBA B
cpelcTBa cpescTBa DOC
oC
CoBMecTHast JACSITEIBHOCTb TPYIIIbI
0o0ydJarommxcss M IeIarorudeckoro
pabOTHHKa  TIOJ  YIIpaBJICHUEM
MeIarorMIecKoro paboTHUKA C IETBI0
JlenoBast u/viu pelieHus yueOHbIX U MPo(hecCHOHANBHO - BriaBnenne ajaropuTMa
1 |ponesas nrpa OpPUEHTUPOBAHHBIX 3aJa4 IIyTEM UTPOBOTO CO3JIaHMs u3aiiHa 00bEKTOB
MOJICTTUPOBAHMS PEATbHON MTPOOIEMHOM MIPOMBIIIUIEHHOTO JTU3aifHa.
(1K) cutyaruu. [lo3BonsieT olleHUBaTh yMeHUE
aHAJIM3UPOBaTh M pelIaTh TUITUYHBIC
npodeccuoHaIbHBIC 3a/1a4H.
[Touck pemenuii
[IpoGnemHoe 3amanue, B KOTOPOM  |[1pe 110K HHBIX
oOyyaromiemMycsi IpeiaraloT OCMBICIUTh npernojaBarenem
Keiic-3azada (K- PpCaIbHYIO po(heCcCHOHATBEHO- MPaKTUYECKUX 3aj1ay,
OpPUEHTHPOBAHHYIO  CUTYAIHIO, COOTHOCSIMXCS C
2 3) HEOOXOAMMYIO JTsl pEIICHUs JaHHON TIPOXOIXMMBIM MAaTEPUAIOM B
POOTEMBI. paMkax 1abopaTOpHbIX
3aHATHI
CpencTBo KOHTpOISL YCBOGHHSI Y4eOHOTO
3 MaTepuana TEMbI, pa3felia WIH pa3iesioB
JTUCITUILIMHBI, OPTaHU30BaHHOE KakK yuyeOHoe
Konnoxsuym 3aHSATHE B BUJIC cobecenopanms  |OTCYTCTBYET
(K) MeIarOTU4eCcKOro paboTHHUKa c
o0yyaronmmmcs.
4 |KontponbHas pabota |[CpeacTBO TPOBEPKH YMEHHH NPUMEHSTH
(K/P) MONTyYeHHBIC 3HAHUS JUIS PEIICHUs 3ajad Orcyrcrayer

OMPCACIICHHOI'O TUIIA IO TEMC UJIU pa3aCity
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[Tonck pelIeHui
. MPeITI0KEHHBIX
Kpymisiii crod, OueHOYHBIE  CpEACTBA,  MO3BOJISIOLIME
5 IperoiaBaTesieM
BKJIIOYUTH  OOy4YaloIIUXCA B  Ipolecc
AHUCKyCCHAL, 5 Y % aAHATUTUYECKUX 3ajad,
00Cy>KJIeHHS CIIOPHOTO BOMPOCA, IPOOIEMBI
[OJICMHKA, TUCITYT, e P bocd, TP COOTHOCSIIUXCS c
U OLEHUTh UX yMEHHE apryMEHTHPOBATh
11e0arel MIPOXOANUMBIM MaTE€pPUATIOM B
COOCTBEHHYIO TOUKY 3PEHHUS. B
(K-C) pamKax JEeKIUi
"
1a00PaTOPHBIX 3aHATUI
KoneuHblil IPOAYKT, TOITy4YaeMblil B
pe3ynbTare TIAHUPOBAHUS U BBITIOIHEHHS
KOMIUIEKCA Y4eOHBIX U UCCIIEIOBATEIbCKUX
3amanuii. [1o3BosIsI€T OLICHUTh YMEHUS
COBOKYITHOCTB
00y4aroIMXcsi CaMOCTOSITEIIBHO
CaMOCTOSITENIbHBIX PalOT 110
KOHCTPYHPOBATh CBOM 3HAHUS B TPOIIECCE .
bopMyITHPOBKY TpeOOBaHU
[IpoekT peleHusI MPaKTUYECKUX 3aj1a4 U mpooiiem, o
" TambHeHIen
(1) OPUEHTUPOBATHCA B MH(POPMAITHOHHOM
ONITUMH3AINN
MPOCTPAHCTBE U YPOBEHb .
nM3aiiHa,
c(hOpMHUPOBAHHOCTH AHATTUTHICCKUX,
KOHCTPYKIIHH,

HCCIIEI0BAaTEIbCKUX HaBbIKOB, HABBIKOB
[IPAKTUYECKOTO U TBOPYECKOTO MBILIICHUS.
Mo>xeT BBINOJHATHCS B MHIMBHULYaIbHOM
MOPSAKE WK TPYNION 00ydaroINXCs.

BbIOOpa MaTepuaoB
paszpabaTbiBaeMOro 00BbEKTA.

PaGouas teTpaap
(PT)

JIMIaKTHIECKUIA KOMILIEKC,
MPEAHAa3HAYECHHBIN U1 CaMOCTOSITEIbHON
paboTel 00yYaromierocss U MO3BOJSIONIUI
OIICHUBATh YPOBEHb YCBOCHHS UM Y4eOHOTO
Marepuaa.

OTtcyrcTBYeT
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Pa3zHoypoBHEBbIE
3a/1aud U 3a7aHus
(P33)

Pasznnuaror 3amauu v 3agaHus:

a) perpOyKTUBHOIO YPOBHSI, MMO3BOJISIOIINE
OLICHUBATh U IMATHOCTUPOBATH 3HAHUE
(akTuyeckoro marepuaia (6a30BbIe MOHSATHS,
aNropuTMbl, ()AKThl) U YMEHUE MPABUILHO
HCII0JIb30BaTh CHEIUaIbHbIE TEPMUHBI U
MOHSATHS, y3HAaBaHUE OObEKTOB U3yUCHUS B
paMKax OIpEENIEHHOro pa3zeina
JUCHUTLITUHBI;

0) pEeKOHCTPYKTUBHOTO YPOBHS, I03BOJISIFOIIINE
OLICHUBaTh W JIMATHOCTUPOBATH  YMEHMS
CHHTE3MpOBaTh, aHAJIU3UPOBaTh, 0000IIATH
(akTHUECKUH M TEOPETHYECKUU MaTephall C
(bopMyITHpOBAaHUEM KOHKPETHBIX BBIBOJIOB,

YCTaHOBJICHUCM ITPUYHUHHO-

CIICICTBECHHEIX CBS3CH;

B)TBOPUECKOTO  YPOBHS,  ITO3BOJISIOIINE
OLCHUBATL M AWArHOCTUPOBATH YMCHMUA,
HUHTCTPHUPOBATH 3HaHUA Pa3IMIHBIX
o0nacTeid, apryMeHTHPOBaTh COOCTBEHHYIO
TOYKY 3pEHHUSI.

B xone naGoparopHbIx
3aHATHM - )KUBOU AUAJIOT C
IPETo/IaBaTelieM ¢
aHAJINTUYECKON paboTOM
Ha/1 OIIMOKAMU TI0 TIPOEKTY
paszpabaTeiBaeMOro 00beKTa

PacueTHO-

rpaduueckas pabota

(PTP)

CpenctBo npoBepKU YMEHUN IPUMEHSATh
MOJly4eHHbIE  3HAHUS [0  3apaHee
ONPEEICHHON METOAMKE JUIsl PEIICHUs
3a/lad WU 3aJlaHuil [0 MOIYNI0 WIIH
JUCLUIIIIMHE B LEJIOM.

OTtcyrcTBYyeT

10

Pedepar
(P)

[TpomykT camocTosTeNnbHOM paboThl CTy/IEHTA,
NPEACTaBISIOMUN COO0M KpaTKoe U3JI0KEHHE
B IMCbMEHHOM BH/I€ [TOJYYEHHBIX PE3YJIbTaTOB
TEOPETUYECKOTO  aHaJIu3a  OMpeeseHHON
Hay4yHOU (Y4eOHO- MCCIIe0BaTeIbCKO) TEMBI,
[ aBTOP PACKpPBIBACT CYTh HCCIEAyEeMON
npoOIeMbl, TPUBOTUT PA3JIUYHBIE TOYKH
3peHHs, a TAaKXKe COOCTBEHHBIE B3IJISIIBI HA HEe.

OtcyrcTBYyeT
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[TpoaykT camocToATebHON PabOThI CTYACHTA,

MPEACTaBIISIOIIUI coboit nyOonu4HOe .
NuauBuayanbHbIT I
BBICTYIUIEHHE o IIPEICTABICHUIO .
Jlokiaj, cooOWEHNE |10y yeHHbIX pE3yIBTaToB penieHus IPYITOBOM JIOKIAL Ha TEMY,
11 . ., |[OMU3KYI0O K CONEp>KaHUIO
(UC) OIpEICTICHHOW  y4eOHO-  IPaKTUYECKOH,
. ., [MPOXOIMMBIX AUCUUIUINH
y4eOHO-HCCIIE0BATEIbCKON WM HAayyHOU
TEMBI
CpenctBo KOHTPOJIsI, OpraHU30BaHHOE KaK
crienMaibHas Oecesa meaarorundyeckoro B xone maGoparopHbIX
12 |YcrHblii onpoc paboTHHKA C 00YYAKOLIMMCS HA TEMBI, 3aHATHH - 00CYyX/IeHUE ¢
coBecen0BaHHme, CBSI3aHHBIE C U3y4aeMOU AUCLUUILIMHOMN, U _ |npenonasatenem yposus
paccyMTaHHOE Ha BBIACHEHHE 00beMa 3HAHUN
(YO) TOTOBHOCTH
00yyaronierocs 1mo onpeaeIecHHOMY pa3zeny,
TeMe, IpoGIEMe U T.IT CaMOCTOSITENbHBIX PadoT
, 1L
YacTUyHO periaMeHTHUPOBAHHOE 3aJaHUE,
UMEIOLIee HECTaHJapTHOE pELIEHUEe U
13 MI03BOJISAIOIIEE JUATHOCTHUPOBATh YMEHUS,
TBOpueckoe 3aanue
UHTETPUPOBaTh  3HAHUS  Pa3IMUYHBIX
(T3) o0macTei, apryMeHTUPOBaTh COOCTBEHHYIO OtcyTtcTBYeT
TOYKY 3peHUs. MOXKET BBINOJHATECS B
WHAUBUAYAIbHOM MOPSIKE WIM TPyHIon
00y4aroImxcsl.
CucremMa cTaH1apTU3UPOBAHHBIX 3aJaHUH,
14 M03BOJISAIONIAs] aBTOMAaTU3UPOBATh IPOLEAYPY
Tecr (T) WU3MEPEHHUs] YPOBHS 3HAHUM U YMEHUN OrcyrcTByer
oOyuarormierocs.
TexHn4eckoe cpeacTBO, KOTOpoe MoXkeT ObITh (MccnenoBanue
UCIIOJIb30BaHO JJIs1 KOHTPOJISl TPUOOPETEHHBIX IIPOYHOCTHBIX
CTYJICHTOM IPO(eCCHOHABHBIX HaBBIKOB U . .
15 . CBOMCTB HeCylIlen
Tpenasxep (Tp) YMEHMM 10 YIIPABJIEHUIO KOHKPETHBIM COHCTOVELI VTS
MaTepHaJIbHBIM OOBEKTOM. OHCTPYKIHH IyTCM
aHayn3a €€ 3IMOJIENH 110
cpe/cTBam
CAEnporpamMmmarypsl
CpencTtBo, MO3BOJISIIONIEE OIEHUTh YMEHHE
oOyyaronierocsi MUCbMEHHO H3Jararb CyTh
MOCTABJIEHHOW MPOOJIEMbI, CaMOCTOSTEIBHO
16 MIPOBOJIUTh aHAIM3 J3TOM MpoOIeMbl C
Occe WCIIOJIB30BaHUEM KOHIIETTIAN u |OTCyTCTBYET
AQHAIUTUYECKOTO MHCTPYMEHTapus
COOTBETCTBYIOLLIEH  JHUCHUIUIMHBI, JI€aTh

BBIBOJIBI, 0000MIAONINE ABTOPCKYIO TTO3HUITHIO
0 TIOCTABJICHHOM Mpobeme.
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Bonpocs! k Oniieram nmo gucuuniinae «MexaHuka»

1) 3akoHbI MeXaHUKHU. /leleHne Ki1acCuueCcKOi MEXaHUKHU Ha JUCIUILINHEL.
OCHOBHBIC MEXaHUYECKHUE CUCTEMBI.

2) Yto Takoe KOMIO3UTHBIE Marepuasbl? MexaHn4ecKkue CBOMCTBA, CTPYKTYypa, chepsl
MIPUMEHECHMUSL.

3) Uto Takoe monuMepHble Marepuaibl? MexaHndyeckue CBOMCTBA, CTPYKTypa, chepsl
IPUMEHEHHUSL.

4) KoHueHTpanus HanpsbkeHuil. MeTo/ibl CHIKEHUSI KOHIIEHTPAIMU HApsHKEHUH S)

Mexanuyeckue cBoiicTBa MarepuanoB. BiusHue Ttemmeparypel. 6) Iloteps
YCTOMYHUBOCTH. BiusHue saBIEHUS HA TPOCKTUPOBAHMUE.

7) 3amac mpouHocTH. YeMm oOycnaBiauBaeTcs KOI(PQPUIMEHT 3armaca MPOYHOCTH IS
Pa3HBIX BUJIOB KOHCTPYKIIHHA.

8) SlBnenue ycranoctu MaTepuasioB. MexaHu3M yCTajqoCTHOTO pa3pyIIECHUS.
9) Tencerputu. [Ipumepbl NpUMEHEHUS CTPATETUH.

10) dedopmarmss.  Bupbl. CrnocoOHOCTH  pa3HBIX  MarepuajioB COIMPOTUBISATHCA
pa3IMYHBIM BUIaM JehopMariyi.

11) Anuzorponssie cBoiicTBa. [I[puMepsl NpUMEHEHMS BEIECTB C aHU30TPONUEN CBONCTB
JUISl CO3aHNs KOHCTPYKIIMOHHBIX MaTE€pPUaIOB.

12) KonctpykuronHble Mmarepuainsl. Buapl. Paznuuus.

13) Ontumuzanust KOHCTPYKIMM 1O/ ONpeieIEHHBIE BUIbBI AehOpMaIInii.

14) Cuctemsbl umxkeneproro ananuza (CAE). [Ipumenenne.

15) Crparerun u MeTo/ibl OOer4YeHus] KOHCTPYKUUNA. KOHCTPYKTUBHBIE YCUIICHUS.
16) AMopdubie Mmarepuansl. CTpyKTypa, MEXaHUYECKHE CBOMCTRA.

17) Conporusnenune marepranoB. OCHOBHbIE TOHATHS. HanpshkeHust.
Hedopmarms

18) XapakTepuCTUKU yIpyrux CBOMCTB MaTepHalia.

19) [loBenenue marepuana npu HarpyKeHUH. Yrpyras aedopmarus.

[Tnactuueckas nedopmarus. Pazpymienue.
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20) Teopus MamuH U MexaHU3MOB. OCHOBHBIE MOHATHUS. MeXaHU3MBI.
MexaHnueckas nepeaada.
21) TexHONOrMM NPOU3BOACTBA JJIs PA3IUUYHBIX BUOB MATEPUAJIOB.

22) JInarpamma M. O1mi6u. [IpuHIUIbl BEIOOpa KOHCTPYKIIMOHHOTO MaTepuana. buiet
Nel

1) 3aKOHbI MEXaHUKHU. I[CJIGHI/IG KJIaCCMYE€CKOM MEXaHUKH Ha JAUCTUITIINHEI.
OCHOBHbBIC MEXaHUUYECKHUE CUCTEMBI.

2) Uro Takoe KOMIIO3UTHBIE MaTepuanbl? MexaHndeckue CBOICTBA, CTPYKTypa, chepsl
MIPUMEHEHUS.

bunet Ne2

3) Uro Takoe mosMMepHble Marepuanbl? MexaHudeckne CBOMCTBA, CTPYKTypa, cepbl
MIPUMEHEHUS.

4) KonneHnTtparnys HanpspkeHUH. MeToibl CHUKEHUST KOHIIGHTPAIMK HalpsHKCHUH
buner Ne3

5) Mexanuueckue cBOWCTBa MarepuaioB. Bimsgnue Ttemneparypel. 6) Iloteps
YCTOWYMBOCTU. BilnsiHuE SBIICHNS HA IPOCKTUPOBAHUE.

bunet Ned

7) 3anac npouHocTtu. Yem oOycnapnuBaerca ko3G(ULMEHT 3amaca NPOYHOCTH IS
pa3HBIX BHUJIOB KOHCTPYKIMH. 8) SIBiIeHME yCTajaoCTH MarepuaioB. MexaHu3M
YCTAJIOCTHOTO pa3pylIECHUsI.

buner Ne5
9) Tencerputu. [IpuMepsl MpUMEHEHUS CTPATETUH.

10) Hedbopmanus. Buasl. CiocoOHOCTH pa3HbIX MaTepragoB COMPOTUBIIATHCS

buner Ne6

11) AauzoTrpomnnsie cBoicTBa. [[pumMepsl mpruMEHEHHs BEIIECTB C aHU30TPONUEN CBOMCTB
JUISL CO3/IaHUsl KOHCTPYKIMOHHBIX MaTtepualioB. 12) KoHCTpyKIIMOHHBIE MaTepHabl.
Bungpl. Paznnuns.

bunet Neo7
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13) OntuMu3zanust KOHCTPYKIMH 1o onpeaeiaéHubie Buabpl negopmanmii. 14) CucteMbl
ukenepHoro ananuza (CAE). [Ipumenenue.

buner Ne§

15) Crparerun u mMetonbl oOnerdeHus KOHCTpyKiuil. KoHcTpykTuBHBIE ycuiaeHus. 16)
Amop¢ubie marepuainsl. CTpyKTypa, MEXaHUUECKUE CBOWCTBA.

bunet Ne9

17) Conporusnenue marepranoB. OCHOBHBIC HOHSITHSI.

Hanpspxenus. Jledpopmanus 18) XapakTepUCTUKU YIPYTUX CBOWCTB
Mmarepuara.

buiter NelO

19) IloBenenue Marepualna npy HarpykKeHUM. Ympyras aedhopmariusi.
[Inactuueckas nedopmanusi. Paspymenue. 20) Teopuss MammH u
MexaHu3MOB. OCHOBHBIE TOHATHUS. MEXaHNU3MBI.

bunet Nell

21) TexHonoruu Mpou3BOICTBA IS PA3IMYHBIX BUAOB MaTepuaioB. 22) luarpamma M.
Om6u. [Ipunnume! BEIOOpa KOHCTPYKITMOHHOTO MaTepHalia.

buer Nel2
1) 3akoHbI MeXaHUKHU. [leeHne Ki1acCHIeCcKo MeXaHUKH Ha JUCITUTIIINHEI.

OCHOBHBIC MEXaHUYECKHUE CUCTEMBI.

11) AuusotpornHsie cBocTBa. [I[pruMepbl MpUMEHEHUS BEIIECTB C aHU30TPOIUEH CBONCTB
JUTSl CO3/ITaHUS KOHCTPYKIIMOHHBIX MaTEpUasIOB.

buner Nel3
2) Uto Takoe KOMITIO3UTHBIE MaTepuabl? MexaHndecKre CBOMCTBA, CTPYKTYpa, Chepsl

npumMmeneHus. 12) Koncrpykunonnsie Marepuansl. Bunel. Paznuuus.

buner Nel4
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3) Urto Takoe monuMepHble Marepuanbl? MexaHnuecKkre CBOMCTBA, CTPYKTypa, chepsl

npumeHeHus. 13) OnTumuzanus KOHCTPYKITUH TIOJT OTPeACIEHHBIC BUBI Ieopmartuii.

buner Nel5

4) KonueHnTpanusa HanpspkeHUH. MeTonbl CHYDKEHHUSI KOHLCHTPALMU HarpsbkeHuid 14)
Cucrtemsl unxeneproro ananusa (CAE). [Ipumenenue.

buner Nel6

5) Mexanuueckue cBoiicTBa marepuanoB. Brusuaue temmeparypwl. 15) Crpareruu u
METO/Ibl 00JIeTYEHUS KOHCTPYKIMM. KOHCTPpYKTUBHBIE YCUIICHMUSI.

bunet Nel7

6) Ilotepsa ycroiumBocTH. BinsiHMe sBIeHHS Ha NOpOeKTHUpoBaHuUE. 16) AmMopdHbIe
Martepuaiibl. CTpyKTypa, MEXaHUYECKUE CBOMCTBA.

buner Nelg

7) 3anac mpouyHocTH. Yem oOycnaBnuBaeTcs Kod(DPUIMEHT 3amaca MPOYHOCTU IS
Pa3HBIX BUJIOB KOHCTPYKIIHIA.

17) ConmporuBnenue marepuanoB. OcHoBHBIE nOHATHA. Hanpsixenus. Jlepopmarus

bunetr Nel9

8) SlBmenue ycTajocTh MarepuanioB. MexaHW3M yCTaJOCTHOTO pazpyiieHus. 18)
XapakTepUCTUKHU YIIPYTUX CBOMCTB MaTepuala.

bunet Ne20

9) Tencerputu. [Ipumepbl NpUMEHEHMS CTPATETHH.

19) TloBenenune Mmarepwaiia Tpu HarpykeHuu. Ympyras nedopmanus. [lmactuyeckas
nedopmanms. Pazpymenue.

buner Ne21

10) Hedbopmanus. Buabl. CiocoOHOCTb pa3HbIX MaTepuajoB COMPOTUBIISATHCS
paznuyHbIM BuAaM nedopmaruu. 22) uarpamma M. Dmiou. [Tpuanmmnst Ber6opa
KOHCTPYKIIMOHHOTO MaTepuaia.
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buer Ne22
20) Teopust MamvH U MexaHu3MOB. OCHOBHBIC MOHATHS. MeXaHU3MBI.
MexaHu4deckas rnepeaaya.

21) TexHonoruu Npou3BOACTBA ISl pa3IUYHBIX BUIOB MaTepUaIOB.
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