[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®NO: Makcmos Anekceid bopucosuy . .
[lomkHocTs: aupektop MMHHHETERE TRA:HAYKIM BRIGILETD OBPA3OBAHHU S| POCCUCKOU ®EJIEPALIUU

[ata nogndsemer ASIBAOF FAE s FABCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEXXJEHUE BBICIIETO OBPA30BAHUS

YHkanbHbi npOrpaMMKbii U NOJIMTEXHUYECKUN YHUBEPCUTET»
8db180d1a3f023(96605213§@9g%9ﬁ§15§ {MOFICDR KI/II/I HOJII/ITEX)

TpancnopTHseIi (hakyabTET

YTBEPXK/IAIO

H.o. ,lcmua

_Am/ 7//“/ ~_ /M.P. Puibaxosa/
/

«1'5» peppans 2024r.

PABOYASA ITPOTPAMMA JUCHUIIJIMHBI

OcCHOBBI PU3UKM MPOYHOCTH M MEXAaHUKH Pa3pyLICHUA

HampasneHnue noAroToBku/crenuaibHOCTh
23.05.01 HazeMHbIe TPAHCTIOPTHO-TEXHOJOTHYECKHE CPeCTBA

[Ipoduns/cienmanuzarus
KoMnbOTepHbIA MHKUHUPUHT B ABTOMOOMJIECTPOCHUM
Kamudukarus

HHKEeHep

®dopmbl 00ydIEeHHS
Ounas

Mockaa, 2024 T



PazpaboTunk(m):

I[Ipodeccop, A.T.H. fé’);:(///aj’f /A H. Tomanos/

CornacoBano:

3aBemyronuii kageapoit «/lmHaMuKa, MPOYHOCTH MAIIHH 4

Y COMPOTHUBIICHUE MATCPHAIIOBY,

1.¢h-M.H., TOIEHT /A.A. CkBOpIIOB/

1. Ileau ocBOeHMSI AMCUMILJINHBI.



K ocHOBHBIM 11€715IM OCBOCHHS JUCHUIUIUHBI «OCHOBBI (PU3UKK MPOYHOCTH U MEXaHUKA
pas3pylLICHUsD» CIEAYET OTHECTU: MOATOTOBKY CHEHHAIUCTA K JIESITEIbHOCTH, CBSI3AHHOM C
MPOEKTUPOBAHUEM  OTBETCTBEHHBIX  KOHCTPYKUMM IS  Pa3IUYHBIX  OTpaciei
MAIIIMHOCTPOEHUS U TPAHCHOPTA C MPUMEHECHUEM KOHUEHIMNA MEXaHUKU pa3pyLICHUS U
COBPEMEHHBIX 3KCIEPUMEHTAIBHBIX U PACYETHBIX CPEJICTB; MOATOTOBKY CIICIIMATIUCTOB,
CIIOCOOHBIX CaMOCTOSATENIPHO PEIaTh BO3HUKAIOUIME B MHXKCHEPHOM MpaKTUKE 3aJayu
aHajgu3a U 00O0CHOBAaHUS MPOYHOCTH, JOJITOBEUYHOCTH U pecypca MalllUH U KOHCTPYKIIUI
NP HAJIWYUM B HUX KOHIUEHTPATOPOB HAMPSIKEHUN U MOBPEKICHUN B BUIEC TPEIIMH,
BO3HUKIIMX KaK Ha CTAJIUU U3TOTOBJICHMS, TAK U HA CTAJMU SKCILTyaTallUu.
K ocHOBHBIM 33a/1auaM OCBOCHUS TUCIUIUIMHBI «OCHOBBI (PU3HKU MPOYHOCTH U MEXaHUKA
pa3pylIeHus» CJIEAYyeT OTHECTU: HU3Yy4YEHHWE METOJIOB U CPEICTB OIpPENCIICHUs
TPEUIMHOCTOMKOCTH CIUIAaBOB M HOBBIX KOMIIO3UTHBIX MAaTE€pUANIOB; O3HAKOMIICHUE
CTYJICHTOB C COBPEMEHHBIMU METOJaMH (U3UKH M MEXAaHUKH pa3pylICHUs TBEPAOTO
TeNna; HM3yYEHHE M NPAKTUYECKOE OCBOCHHME NPUHUMIIOB W METOAOB: 1. pacyera
MPOYHOCTU MO KPUTEPUSIM MEXAHUKHU pa3pylleHHs, 2. aHaiau3a JOJITOBEYHOCTH U 3.
MPOJJICHUS PECypca; OCBOEHUE METOJ0B MPOEKTUPOBAHUS OTBETCTBEHHBIX KOHCTPYKIUN
0 KPUTEPUIO HCKIIOUEHUS BO3MOXHOCTH KaTaCTPO(PUUECKOro pa3pylieHus B
pe3yJibTaTe pOCTa MAaruCTpPajibHON TPEUIMHBI WJIM HAKOIUICHUS KPUTUUYECKOTIO YPOBHS
pacCesiHHBIX TOBPEXKJICHUM Uil 3aJaHHOrO BHUJA HArpyXEHUs; O3HAKOMJICHUE C
OCHOBHBIMH TPUHIMIIAMU OOECICUCHHSI TEXHOTCHHOW O€30MacHOCTH KPUTHYECKHU
BaXHBIX OOBEKTOB C TMPUMEHEHHUEM KOHIICMIIMK JIMHEHHOW W HEJIMHEHHON MeXaHWUKHU
pazpyuieHusl.
2. Mecto tucuumiannbl B cTpykType OOII cnenuaiurera.

HNucnurinaa «OCHOBBI (DM3UKH MPOYHOCTH M MEXaHHWKA Pa3pyIIeHUsS» OTHOCUTCA K
gacTd, GOpMUPYEMON y4acTHHKaMHU 0Opa3oBaTeIbHBIX OTHOIICHWH bioka 1 ocHOBHOM
o0Opa3zoBaTeIbHOM MporpaMmMbl crienranuTeTa. «OCHOBBI (DH3UKHU MPOYHOCTH U MEXaHHMKA
pa3pyllieHus» B3aUMOCBA3aHA JIOTMYECKM U COAECPKATEJIbHO-METOAUYECKH  CO
CIEAYIOIUMU TUCIUITMHaMU U nipakTrukamu OOIT:

— dusuka

- Maremaruka

- ConpoTHBICHUE MAaTEPUATIOB

- Marepuanosenenue

- MexaHnka KOMITIO3UIIMOHHBIX MAaTEPUAJIOB

- Hajie:)kHOCTh MEXaHUYECKUX CUCTEM

- Teopust ynpyroctu

- Teopusa nnacTuyHOCTH

- Teopust nonzyuectu

3. IlepedyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHsI M0 TUCHUILIINHE,
COOTHECEHHbIE ¢ IVIAHMPYEeMbIMU pe3yJibTaTaAMM OCBOCHHS 00pa30BaTeIbHOM
NMPOrpaMMBbl.



B pe3ynbTate 0CBOEHUS JUCHUIUIMHBI Y 00y4daroImuXxcs GOpMUPYIOTCS CIAETYIOIIHE
KOMITETEHLIUU U JIOJKHBI OBITh JJOCTUTHYTHI CIAEAYIOIINUE Pe3yAbTaThl 00yUeHHUs KaK dTall
(opMHUpOBaHUS COOTBETCTBYIOIINUX KOMIIETECHIIUA:

Kon B pe3yabTaTe 0cBOeHUA IlepeyeHb MIIAHUPYEMBIX

KOMIIETeHLIMH o0pa3oBaTeIbHOM pe3yJbTaToOB

NMPOrpaMMbl 00y4aroIuiic
JA0JI2KEH 00J1a/1aTh:

OIlK-1 Crioco0eH CTaBUTb U pelaTh 3HaTh: SKCIIEPUMEHTAJIbHBIE METOIbI
VMH)XKEHEPHBIE U HAYYHO- OTIPEJENICHUs] TPEUIMHOCTOMKOCTH METAIJIOB
TEXHUYECKHE 3a7a4uu B cepe Y KOMIIO3UTOB.
cBO€i npodeccruoHalIbHON YMmerb: onpenesaTh KpUTUIECKUN
NEeSITEIbHOCTH U HOBBIX K03 (UIIMEHT UHTEHCUBHOCTH HAINpPSHKEHUH
MEXAUCLIUTIITMHAPHBIX U YJENIbHYIO pabOoTy pa3pylIeHus Mo
HaIpaBJICHUN C UCIOJIb30BAHUEM | METOJY aHaJIM3a MOJATIMBOCTH Ha 00pa3Lax
€CTECTBEHHOHAYYHBbIX, C HaJpe3aMHu.
MaTeMaTH4YEeCKUX U Banagers: MeToaMu OLIEHKHU JI0ITYCTUMBIX
TEXHOJIOTMYECKUX MOJIeIen pa3mepoB 1e(eKTOB U pacyera

IMAKIINYECKON JOJITOBEYHOCTH Ha OCHOBE
JIMHENHOW U HETUHEHHON MEXAaHUKA

pa3pymeHusl.

4. CTpyKTYpa H cofiepKaHue TUCIUILIMHBI.

OO6mast TpyI0EMKOCTh AMCIUIUIMHBI COCTABISIET O 3a4eTHBIX enuHull, T.e. 180
axkageMuyeckux yacoB (13 HuX 90 yacoB — caMocTosITeNIbHAS pabOTa CTY/I€HTOB).

Ha yeTBepTOM Kypce B ceIbMOM CEMECTPE BBIJCISAIOTCS 2 3a4ETHBIE €IUHULIBI, T.€.
72 akaneMuyeckux vaca (M3 HuX 36 4acoB — caMOCTOsITeNIbHAs paboTa CTYI€HTOB).

Ha yeTBepTOM Kypce B BOCBMOM CEMECTPE BbIACNACTCS 3 3a4ETHBIC €IUHUIIBI, T.€.
108 akagemMudeckrx 4acoB (M3 HUX 54 yaca — caMOCTOsATENIbHAsI paboTa CTYJCHTOR).

Cenbmoii cemectp: nekiuu — 1 yac B negento (18 yacoB), 1abopaTopHbIe 3aHATHUS
— 1 gac B Hepenmro (18 gacoB), hopma KOHTPOJISI — 3aYET.

Bocbmoii cemectp: sekiiuu — 1 yac B Heaento (18 yacoB), ceMuHapCKUe 3aHIATHS —
1 vac B Hepemto (18 wacoB), mabopatopubie 3aHaTusA — 1 yac B Hegemo (18 gacoB), popma
KOHTPOJIS - IK3aMEH.

CtpykTypa u coJepKaHHe AUCHUIUIMHBI «OCHOBBI (M3MKH TNPOYHOCTH U

MeXaHMKa pa3pylieHusD 10 CPOKaM M BUAaM pabOThl OTpaxkeHsl B [Ipunoxxenun 1.

Conep:xanue pa3aeoB JUCUUIJINHBI.

Ceabmoii cemecTp

1. KpnTeplm IMPOYHOCTA ! INIACTUIHOCTH.




®dusrka MTPOYHOCTU: CTPOCHUE COBEPIICHHBIX KPHUCTAUIOB U UX TeOpeThuecKas
MPOYHOCTh. MeXaHMYecKue CBOMCTBA MATEPHUANIOB: MEXaHU3Mbl ILJIACTUYECKOTO
nedopmupoBaHus, AehOPMUPOBAHUE MOHOKPHUCTAILIIOB, OCOOEHHOCTH Je(OpMHUPOBaHHUS
MOJIMKPUCTAJIIOB, MON3Yy4YeCTh, KiIacCU(UKaALUsS BUAOB MOJ3ydecTH. Tpu BHUlla CBA3EU U
WX OCOOCHHOCTH. YpaBHEHMS TEIUIOBOI'O JBWMIXKEHHUSI aTOMOB B pemieTke. OleHka
TEOPETUYECKONM TMPOYHOCTH HAa OCHOBE PACCMOTPEHUS B3aWMOJCUCTBUS aTOMOB
COBEpIIEHHOTO  KpuUcTauimueckoro Tema. OlneHka TEOpeTHYEeCKOW MPOYHOCTU
KpuctajyioB Ha casur. Ilmactuueckass nedopmarusi U CABUT 4YacTed KpPHUCTAILIOB.
Paznuunie TeopeTMYecKOW M peanbHOM MPOYHOCTH W3-3a HAJIM4YMSI B TBEPIBIX Tejax
ne(dEeKTOoR.

2. BansiHue KOHUEHTPAUM HANPSI>KEHUMH HA MPOYHOCTb.

JledeKTbl KpUCTAINIMYECKON PEIIeTKH, MEXaHU3Mbl 00pa3oBaHUsl TPEIIMHBI. Teopus
ne(EeKTOB KPUCTAITMYECKOTO CTPOSHUS: TOUEUHbIE Ne(EeKThl B KpUCTALIAX, TUCIOKAIIUU
U MUX KjaccuuKaiusi, TOBEPXHOCTHbIE Je(EeKThl KPUCTAIUIMYECKOTO CTPOEHUS,
JTUCIIOKAIIMM B peajbHBIX KpUCTAUIMYECKUX CTpykTypax. [lone HampsikeHHil BOKpYT
TUCIIOKAIIMM, DHEPrusl NUCIOKAIMNA, NBM)KEHHE W PA3MHOXKEHHUE UCIOKAIUH, METOJbI
HaOIIOIeHNsT TUCTOKaui. JIuCIoKalMOHHbIE MEXaHU3Mbl 00pa30BaHUSI MUKPOTPEIIUH
(monmenmu  3unepa-Ctpo-Iletrua, Korrpenna, bannada-I'mnmana, Oposana-Ctpo),
KpUTEpUM  3apOoXkKACHMsT M pOCTa  JUCIOKAIMOHHBIX  TpemuH. Makpo- U
MUKPOB3aUMOJIECTBUE TPEIINH U IJIOCKUX CKOILIEHUH TUCIIOKALIUIA.

3. Mopein paccessHHOT0 pa3pyuieHus.

MopenbHble IPEACTABIECHNS O MUKPOMEXaHU3MAaX pa3pyLICHHs] Ha YPOBHE CTPYKTYPHBIX
AJIIEMEHTOB (3€peH): TPAHCKPUCTAJUTUTHBIM M MEXK3EPEHHBIN CKOJI, BSI3KOE pa3pyllieHHe
(pocT mop), paspylieHre mpHu yctanocTu (6opo3auareiii penbed). CBsi3b  MEXaHUKU
paspymieHus ¢ (U3NKOH TBEPJAOTO Teja. YCTAIOCTh. Y CTAIOCTHBIM POCT TPEHIUHBI.
MexaHu3Mbl poOCTa YCTaJOCTHBIX TPEIIMH, KUHETUYECKAs IuarpaMMa LUKIMYECKOU
TPEIMIMHOCTOMKOCTU. BiusiHME acMMMETPUM M YacTOThl LMKJIA HAarpyKeHHs Ha
pacrpoCTpaHEHUE TpPEIIMH. MeXaHu3Mbl 3aKpbITHS TpeIIMHbL. Pacder noiroBe4yHOCTH
MOBPEXKACHHBIX KOHCTPYKIMU. KOHTHHYyallbHbIE TEOPUM HAKOIUICHUS MOBPEXKIACHUU U
pazpymenus. JlepopmanmoHHoe CcTapeHHEe U KOPPO3MOHHOE  PACTPECKUBAHHE
MaTEpPUAIIOB T0JT HATPY3KOU.

Bocbmoii cemecTp

4. JIuHelHASl M HeJIMHEHHAsl MeXaHUKA pa3pylIeHUsl.

[IpouHOCTH KOHCTPYKIIMK Tipu Hanmwuuu TpemuH. Teopus ['puddurca. Cunrynspusie
3a4a4M I TeN C  TpelMHAaMu. Tunbel TpemuH. PerynspHble W CHHTYJISApHBIE
COCTaBIIIONINE HANpsSHKEHUW B TBepaoM Tene ¢ TpemmHo. KoadduimenTts
unreHcuBHocTH HanpspkeHud (KWH). Acumnroruueckue (opMynibl B JE€KapTOBBIX H
NOJSIpPHBIX ~ KoopauHatax. Meroaslt  pacueta KHWH, pacuer koadduinuenrta
MHTEHCHUBHOCTH HAIpsHKEHUM Ha OCHOBE IMPENENIbHOr0 mepexoia oT Ko3(duimeHTa
KOHIICHTPALIMM HANPSKEHUN y BEPIIMHBI TPELIMHBI-pa3pe3a M C NOMOIIBI0 METOJa
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ceyeHHil. IHTEHCUBHOCTh BBICBOOOKJIEHUS SHEPIUH ynpyrou naedopmaiuu. Y eiabHas
pabora pa3pylieHus. ODHEPreTHYECKUH KpUTEpUH pa3pylieHus.  ODKBUBAJIECHTHOCTh
HSHEPreTUYEeCKOro Kputepuil paspyuenus ['puddurca u cunoBoro kpurepus Hpsuna.
DOHepreTuyeckre MpeACTaBIeHUsT 00 MHTEHCUBHOCTH OCBOOOXKIAIOIIECHCS YyNpyrou
SHEpruu, padboTra Mpu BUPTYATbHOM MPUPOCTE TPEUIUHBL. DKCIIEPUMEHTAIBHBIE METO/IbI
B MEXaHHMKE pa3pyllieHusa. XapaKTEPUCTHUKU TPEIIMHOCTOMKOCTH KOHCTPYKIIMOHHBIX
MarepuanoB. llpenenpHOE paBHOBECHME TPEIIMHBI IPU  CIOXKHOM  HANPSHKEHHOM
coctossHuu. HakimonHas TpemuHa. 3ajgada 0 HanpaBiI€HUU pocTa TpemuHsbl. [IpenensHoe
paBHOBECHE TPEIIMH NP KOMOMHUPOBAHHOM HarpyxeHuu. Kputepuii paszpyiieHus npu
CJIIOKHOM HANpsDKEHHOM COCTOSTHUM TMPU KOMOMHAIMK Pa3UYHBbIX TUIOB CMEILIEHUs
OeperoB TpeuiuHbl. YHCIEHHbIE METOJIbI B MEXaHUKE Pa3pyLIEeHUs. 30HbI MIACTHUYECKOM
nedopmal y BepIIMHbI TpeuuHbl. JledopManoHHbie KpuTtepuu paspyiieHus. Gopmbl
30HBI  IUIACTHYECKOW  nedopmaruu. Mojaenb  TOHKOM — MJIACTUYECKONW  30HBI.
Kondurypauuu nnacTuyeckux 30H y BEPIIMHBI TPEUIMHBI THHa | B COOTBETCTBUE C
KpUTEpUEM TEKydecTH Mwu3eca M HM3MEHEHHME IUIACTUYECKOM 30HBI 1O TOJIIUHE.
[lonpaBka HpBuHa Ha miiacTUyecKyro AedOpMalMIO Y BEpIIMHBI TPEIIMHBI. [ 'paHuiia
MEKly JINHENHOW U HEJIMHEWHOW MEXaHUKOU pa3pylueHus. VIHBapuaHTHbIE HHTErPAJIBI B
MexaHuke paszpymeHua. Mogens laraeinna-JleonoBa-Ilanactoka  y3kodM  30HBI
IIacTUYeckor AedopManu Tepea BepIIMHONW TpemuHbl. Kpurepuit KpuUTHYECKOTO
PacKpbITUsI B BEpPUIMHE TPEUIMHBI. TEOpPETUYECKOE PEIIEHUE M COIMNOCTABICHHUE C
kpurepuem ['puddurca. DHepreTuueckuili KOHTypHbIM J-unTerpasn. KoHTypHas
MHBapUAHTHOCTh J-MHTErpajga. J-MHTerpaJl Kak HMHTEHCUBHOCTb OCBOOOXKIarolIeics
ynpyroi sHeprur. HRR-cunrymsprHocts (XaTtumHcoH-Po3eHrpuH-Paiic) y BepHIHMHBI
TpeIlrHbl. B3anMoCBA3p J-uHTErpama M packpbiTUs B BEPIIMHE TPEIIMHBI. MeTomsl
pacuera J-uHTerpana. Merox cedyeHuil B ynpyromiacTH4eCKOM MEXaHUKE pa3pyLICHMS.

5. YCTOYMBBIA U HEYCTOHYMBBIH POCT TPEIIMHBI.

OCHOBBI TUHAMUYECKOW MEXaHUKHU pa3pyuieHus. Kpurepuu crapta, paclipoCcTpaHeHUs U
OCTaHOBKH TpelUH. MEeTO bl MOBBIICHUS TPEIIMHOCTOMKOCTHU. Y CJIIOBUSI YCTOMYUBOTO U
HEYCTOMYHMBOTO POCTa TPEHIMHBI Ha OCHOBE YCJIOBUW PaBHOBECHS JIEMEHTOB 00beMa B
OKPECTHOCTH BEPIIMHBI TPEIIUHBI. PacueT HEyCTOMYMBOTO COCTOSHUS B HEJIMHEHHOM
MEXAHUKE Pa3pyLIEHUS C MPUBJICYCHUEM KOHIIECIINU SHEPreTUYECKOTO HWHTETrpaa.
Kunetnka cTabuiIbHOTO pOCTa TPEIIMHBI IIPU YIIPYTOIIACTUYECKOM pa3pyIICHUH.

6. MexaHu3Mbl PACCI0€HUS U PacllenIeHusi BOJTOKHUCTBIX KOMIIO3UTOB.
DHEPreTUUeCKuil KPUTEPUN PacCIOEHUs TIPU U3rude U Kpy4eHHH. MHOXECTBEHHOE
pacIierieHrne Mpy pacTshKeHuu U u3rnoe. Poct paccmoenuit mpu cxxatuu. Paciieruienne
KOMITO3UTHBIX TPYO MpH C:KaThh 1Mo (OpMe «KHUTANCKOTO hOHApHUKA» ¥ MPU KPYICHHUH B
YCJIOBHUSIX CTECHEHUE JICTUIAHALINYA CEYEHUsI. MEeTOIbl ONPEAEIICHUSI CONPOTUBIICHUS
pacciioennto. Moaenu pocta pacCIO€HUN NPU yCTaIOCTH.

5. O0pa3oBaTesibHbIE TEXHOJIOTHH.
MeTtonuka npenogaBaHus JUCHUTUTMHBI «OCHOBBI (PU3UKHM MPOYHOCTH U MEXaHUKa
pa3pyILICHUs» U peann3alus KOMIETEHTHOCTHOTO MOJIX0a B U3J0KEHUH M BOCIIPUSITUU



MaTepuaia MpeIycMaTpUBaET UCIIOIb30BAHNUE CIEIYIOIINX aKTHUBHBIX U HHTEPAKTUBHBIX
¢opM mpoBeneHus TPYNIIOBBIX, HHAUBUAYAIbHBIX, aYIUTOPHBIX 3aHATUNA B COYCTAHUU C
BHEAYIUTOPHOW pabOTON C 1enbio (OPMUPOBAHUS M Pa3BUTHUA TNPO(PECCHOHAIBHBIX
HAaBBIKOB, 00y4arOUIuXcsl:

— MOJTrOTOBKA K BBINOJIHEHHUIO Ja00paTOPHBIX padoT;

— 00Cy’)KJIeHHE U 3allliTa Ha CEeMHHapax pedepaToB M0 TUCIUILINHE;

— TOATOTOBKA, MpPEACTaBICHHE W OOCYKICHHE MPE3CHTAlMA HAa CEMHHAPCKUX
3aHATHUSAX;

— MNPpOBCACHHUEC MaACTCP-KJIACCOB JBKCIOEPTOB M CIHCHHAIMCTOB II0 MCTOJAaM
HWCHBITAHUN KOMIIO3UTOB.

VYenbHbIl Bec 3aHATUNA, NMPOBOJAUMBIX B HWHTEPAKTHBHBIX (opmax, ompejescH
[JIABHOM TIEJbI0 M COJEpKaHUEeM JUCHUIIIUHBI «OCHOBBI (DU3UKU TPOYHOCTU H
MEXaHUKa pa3pylIeHHs», U B IEJIOM Mo aucHuruinHe coctaBisier 50% ayauTopHBIX
3aHSTHH. 3aHsaTus  JeKIuoHHOro Ttuma coctaBisitoT 40% ot oObema ayTUTOPHBIX
3aHSTHH.

6. OneHo4HbIE CPEACTBA VISl TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH, MPOMEKYTOYHOM
aTTecTALMM 10 UTOraM OCBOCHUSA JMCUUIIMHBI M y4e0HO-MeTOANYeCKoe
ol0ecneyeHne CaMOCTOATENbHOI Pa0dOThI CTYACHTOB.

B mpouecce oOyueHuss UCHOIB3YIOTCS — CIEAYIOIIHME OLICHOYHbIE  (OPMBI
CaMOCTOSITEIbHOW pabOThl CTYJIEHTOB, OLEHOYHBIE CPEJICTBA TEKYLIErO0 KOHTPOJI
YCIIEBAEMOCTH M IIPOMEKYTOUHBIX ATTECTALIAN:

B ceabMoM cemecTpe

- pedepar mo TemaM: «Kpurepuu MNPOYHOCTH W IUIACTHYHOCTHY», «BiusiHue
KOHIICHTPALMM HANPSKEHUN Ha MPOYHOCTHY, «MeXaHWKa HAKOIUICHUS MOBPEXKIACHUN U
paccessHHOTO paspylieHus», «MeToapl pacyeTa Ha YCTAJIOCTHYIO JIOJTOBEYHOCTH
(MEAMBHIYAIBHO JJIS KaXKI0r0 00y4YaroImEerocs).

B BocbMOM cemecTpe
- MOATOTOBKA pedepara U BBHICTYIUICHHE HAa CEMHUHAPCKOM 3aHSTUU C Mpe3eHTAIued U
oOcyxJieHneM 1o TeMaM: «JInHeliHas MexaHuka pa3pylieHus», «HennHeitHas MexaHuka
pa3pyuieHus», «MexaHuka pa3pylleHUs BOJOKHUCTBIX KOMIIO3UTOB» (MHAMBUIYaIbHO
JUTSL K&KJIOT0 00y4Yaromierocs).

OO0pas1el TECTOBBIX 3aJaHUI, KOHTPOJIBHBIX BOIPOCOB, TEM pedepaToB, 3aUETHBIX
Y SK3aMEHAI[MOHHBIX OMJIETOB MPUBEICHBI B IPUIIOKEHUHN 2.

6.1.

DOoH/1 OLIEHOYHBIX CPEACTB ISl IPOBEJCHUA MPOMEKYTOUHOM ATTECTAIUN
00yJaromuxcs 1o AMCHUIINHE (MOIYJIIO).



6.1.1. IlepedyeHb KOMIETEHIMN C yKa3aHHEM JTanoB uUX (opMUpOBaHMS B Ipollecce
OCBOEHHS 00pa30BaTEIbHON MTPOTPAMMEBI.

B pe3ynbrare OCBOGHMS JUCHMIUIMHBI (MOnaynsi) (OPMUPYIOTCS — CIEAYIOIIUE
KOMITIETEHIIVH
Kon B pe3yabTaTe 0cBoeHHs 00pa30BaTeIbHON MPOrPaMMbl 00y4alOIIMiACA
Komnerenuuu J0JI7KeH 00J1a1aTh
OIlK-1 CrniocobeH CTaBUTh W pelIaTh WH)KEHEPHBIE M HAYYHO-TEXHHYECKHE 3a/1a4d B

cdepe cBoel MpoPecCHOHATHHON NEATEITHPHOCTH W HOBBIX MEKIUCIMILTHHAPHBIX
HalpaBJIeHUH C MCHOJb30BAaHUEM €CTECTBEHHOHAYYHbBIX, MAaTEMaTUYECKUX U
TEXHOJIOTUUECKUX MOJIEJIEN

B mpouecce ocBoeHus oOpa3zoBaTeIbHOM MpPOrpaMMbl JaHHbIE KOMIIETEHIUMHU, B
TOM YHUCJE - UX OTAENIbHbIE KOMIOHEHTHI, (JOPMHUPYIOTCS MOAITAHO B COOTBETCTBHM C
y4eOHBIM IJIAHOM U KaJeHAApHbBIM I'padukoM ydeOHOro mpoiiecca.

6.1.2. Onucanue nmoka3sareJieid M KpUTEpHEeB OLCHUBAHUS KOMIIEeTeHIMIA,
(opMupyeMBIX 10 HTOTaM OCBOEHMS THMCUMILINHBI, ONMCAHUE IIKAJ OLEHUBAHUS.
[lokazaTteneM OIEHKM KOMIETEHIIMH Ha PA3IMYHBIX dTanax ux (popmMupoBaHus
ABIIAETCS JIOCTM)KEHHE OOY4YaIoIUMUCS TUIAHUPYEMBIX pE3YJIbTaTOB OOYy4YeHHUS 110
JTUCLUIIIMHE.

OIIK-1CnocobeH cTaBHThL M pemiaTh HWHKEHEPHbIE M HayYHO-TeXHHYeCKHe 3agadd B cdepe cBoeii
npodecCHOHAIBHOI JAeATEJLHOCTH M HOBBIX MEKIMCUMIUVIMHAPHBIX HAaNpaBJeHHH ¢ HCHOJb30BAHUEM
€CTeCTBEeHHOHAYYHBIX, MATEMATHYECKUX H TEXHOJOTHYeCKHX MOesIeit
3HATh: OO0yuaromuiics Ob6yuaromuiics OO0yuaromuiics OO0y4aromuiics
SKCIIEpUMEHTalp | JAEMOHCTPHpPYeET JIEMOHCTPUPYET HEMOTHBIE JIEMOHCTPUPYET JIEMOHCTPUPYET
HBIE METO/IbI IIOJTHOE OTCYTCTBHE | 3HAHUS 00 YaCTHYHOE COOTBETCTBHE | IOJIHOE
OTIpeseNeH s 3HaHUK 00 JKCIIEPUM EHTATBHBIX 3HaHUK 00 COOTBETCTBHE
TPEIIMHOCTONKOC | OKCIICPHUMEHTAIbHBI | METO/AX OIPEICICHHS AKCIIEPUMEHTATBHBIX 3HAHUH 00
T METAJIOB H X MeToaax TPEIMHOCTOWKOCTH METOJ1aX ONpENeICHUS SKCIIEpUMEHTAIb
KOMIIO3UTOB. OIIpeNeNeHus METAJIJIOB U KOMIIO3UTOB, TPEIUHOCTOWKOCTH HBIX METOJax
TPEIIMHOCTOMKOCTH | JIOMyCKaeT 3HAYNTEIbHBIC METaJUIOB U KOMITO3UTOB, | OTpPEAeNeHHs
MCTAJIJIOB U OIHI/I6KI/I, MIPOSIBIISIET HO J0IIyCKa€cT TpeIHI/IHOCTOfIKO
KOMIIO3UTOB HEOCTATOUHOCTh 3HAHHI, HE3HAUYUTENbHEIC CTH METAJLJIOB H
OIIMOKHU, HETOYHOCTH. KOMITO3UTOB,
HCHBITHIBACT 3HAYNTEILHEIC
CBOOOJIHO
3aTpyTHEHUS MIPH ITOITBITKE
orepupyer
MPUMEHUTH 3HAHUS TSI .
MPHOOPETEHHBIM
HOBBIX IKCIIEPUMEHTAIBHBIX
Y 3HAHUSMU.
METO/IOB.




yYMeThb: OOyuaromuiics He OO0yuaromutics OO0yuarommutics OO6yuaromuiics
OIIpeIeNsATh YMEET WJIH B JIEMOHCTPUPYET HEMOIHOE JIEMOHCTPUPYET JIEMOHCTPUPYET
KPUTHYCCKHIA HEIOCTaTOYHOM COOTBETCTBUC YMEHUS YaCTUYHOE COOTBETCTBUE | MOJHOE
K03 dUIIHEHT CTCIICHU yMEET OIIPENEeNATh KPUTHICCKUH YMEHUS ONPEACIAT COOTBETCTBHE
WHTCHCUBHOCTH | OTPENENATh KO3 UITUCHT KPUTHYCCKU I YMEHUS
HaNpsKeHUi 1 KPUTHUYECKUN WHTCHCUBHOCTH HANIPSDKEHHUH | KO3 (HUIIUEHT OIPEHETATh
YAEIbHYIO ko3 punment U yAEIbHYI0 paboTy MHTEHCUBHOCTU KPUTHYECKUI
pabory MHTCHCUBHOCTH paspyLIEHHs 110 METOLY HaNpsHKEHUH U YACIBbHYI0 | KO3 GUIIHEHT
paspymieHus 1o HaIpsDKEHUH U aHaJIM3a IIONATIMBOCTU Ha paboTy pa3pylieHus 1mo MHTCHCUBHOCTHU
MeTOy aHaau3a | YAEIbHYIO pabory o0pasiax ¢ HaJpe3aMHu, METOJTy aHaJIh3a HaNpPsOKEHUH 1
MOJATIMBOCTH Ha | Pa3pyLICHMS 110 JIOITYCKA€eT 3HAYUTEIbHBIC IMOJIATIUBOCTU HA YIEIbHYIO
oGpasuax ¢ METOJy aHajIu3a OILIMOKH, UCITBITHIBACT o0pasiax ¢ HaJIpe3aMH, paboty
HaJpe3aMH. MOJIATJIMBOCTH Ha 3aTPyHCHUS [P MEPEHOCE | HO JOMYyCKaeT paspylieHus 1o
06pasuax Cc YMCHUSA Ha APYTHUEC BHUbL HE3HAUYUTCIIbHBIC MCTOZY aHain3a
HaJape3aMu, HE HUCIIBITAHUS. OIHI/I6KI/I, HUCIIBITHIBACT IIOJaTJIIMBOCTHU
ITOHMMAET CMBICIIA HEKOTOpBIE 3aTPyTHEHUS | Ha 00pasiax c
JIAHHOM TPOLIEAYPHI. IIPH MIEPEHOCE YMEHUS HA | HaJpe3aMHu,
Jpyroi THIT 00pa3IoB. CBOOOHO
OIepUpyer
YMEHHUSIMH,
IIPUMCHSCT UX
JUISL IPYTUX
BUJIOB
HUCTIBITAaHHM.
BJIA/IETh: OO6yuJaromuiics He O6yuaromuiics B HeronmHoM | OOywaromuiics wactuaao | OOywarommiics
METO/IaMu BIIQJICET WIU B o0beMe BlajieeT METOIaMu BJIaJIeET METOJIAMH B TIOJTHOM
OICHKH HEJIOCTAaTOYHOH OIIEHKH IOy CTHMBIX OIIEHKH IOy CTHMBIX o0beme Blajieet
JOTTYCTHMBIX CTETICHH BIaJiceT pasmepoB 1edeKToB U pasmepoB 1eeKTOB U METO/IaMHU
pasmepoB METO/IaMH OICHKH pacuera IUKINIECKON pacuera IUKINIECKON OLICHKH
nedekroB u JOTYCTHMBIX JIOJITOBEYHOCTH Ha OCHOBE JIOJITOBEYHOCTH HA OCHOBE | JOIMYCTUMBIX
pacuera pa3MepoB AePeKTOB | TUHEHHOW W HETMHEHHON JIMHEWHOW W HEIMHEHMHOW | pa3mMepoB
IUKITHYECKOH U pacuera MEXaHUKH pa3pylieHus, MEXaHHKH Pa3pynicHusl, nedekToB u
JIOJITOBEYHOCTH MUKITHYECKOH MIPOSIBJISICT HEJOCTATOYHOE HO JIOITyCKaeT pacuera
Ha OCHOBE JIOJITOBEYHOCTH Ha BJIaJICHUEC HaBBIKAMH, HE3HAYUTENbHBIC MUKITHYECKON
JINHEUHOW U OCHOBE JIMHEIHOW U | UCHBITHIBAET 3HAYUTEIIbHBIC OIINOKH, HETOYHOCTH, JIOJITOBEYHOCTH
HEIUHEHHOU HEJIUHEHHOU 3aTPyAHCHUS pU 3aTPyAHEHUS IpU Ha OCHOBE
MEXaHUKH MEXaHUKH MPUMEHEHUH HABBIKOB JIJIS MepeHoce YMEHUI Ha JTUHEHHOHN U
pa3pylcHHS. pas3pyllieHus, He HOBBIX BUJIOB HCITBITAHUH. HOBBIC BUJI 00pasia. HENTMHEHHON
MOXET OOBSICHUTH MEXaHHUKH
CYTH U 1IeJTH TaKOr'0 paspyiieHus,
aHam3a. YCTaHOBJICHUS
TpeOyeMbIX
pasmepoB
00pasIoB,
MPOSIBJISICT
CITOCOOHOCTH
cBOOOTHO
MPUMEHSTh

YMCHUSA IJId




HOBBIX THITOB
00pasIoB.

[ITxasnbl OLlEHUBAHKS PE3YJIBTATOB IIPOMEKYTOUYHOU aTTECTALIUU U UX ONMCAHUE:

DopMa NPOMEKYTOYHOM ATTECTALMU: 3a4eT.

[IpoMesxxyTouHas arrectanusi oOywaromuxcss B ¢Gopme 3au€ra MPOBOJIUTCSA TIO
pe3ysibTaTaM BBIIIOJIHEHHUS] BCEX BHJIOB yueOHOI paboThl, MPEeTyCMOTPEHHBIX YyUE€OHBIM
IUIAHOM TI0 JaHHOW AUCHUIUIMHE (MOJYNI0), MPH 3TOM YUHUTHIBAIOTCS PE3YIbTaThl
TEKYILEro KOHTPOJI YCIIEBAEMOCTU B TeueHHUE ceMecTpa. OLieHKa CTENEeHU JTOCTUKECHUS
OoOy4YaroMMUMHCS TUIAHUPYEMbIX PE3YJIbTATOB OOYYEHUS MO IUCUUIUIMHE MPOBOJUTCS
[IperoaBaTesieM, BEAYIIUM 3aHATHS 110 JUCLUIUIMHE METOJIOM JKCIIEPTHOM OueHKu. 1o
UTOraM MPOMEXKYTOUYHOMW aTTECTALMU IO IMCLMUIIIMHE BBICTABIISICTCS OLEHKA «3aYTEHO»
WIN «HE 3a4TCHOM.

K mpomexxyTouHOM arTecTanvy JOIYCKAKTCS TOJBKO CTYACHTHI, BBIIOJHUBIINE
BCE BHUJbI yueOHON paboOThl, MPEAYCMOTPEHHBIE padoyeil mporpaMMoil Mo AMCLUIIIIMHE
«OCHOBBI (DU3MKH NPOYHOCTH U MEXAHMKA PA3pYIICHUSA», a UMEHHO: BBIIOJIHHUBILNE
nabopaTopHble pabOTh! U BEICTYIHUBIINE C JOKJIAOM 110 CBOEMY pedepary.

Hlkana
Onucanue
OLICHUBAHUSA

BreimonHeHnsr Bce BUIBI y4eOHOW pabOTHI, NPETyCMOTPEHHBIE Y4eOHBIM
IIJTAHOM. CTy,Z[eHT I[eMOHCTpI/IpyeT COOTBCTCTBHC 3HaHHI>i, YMCHHﬁ, HAaBBIKOB
HpI/IBeI[eHHHM IIOKa3aTCJIsIM B Ta6J'II/II_IaX, onepnpyeT HpI/IO6peT€HHBIMI/I
3HAHUAIMHN CHUSAIMUAU HaBbBIKaAaMU IIPUMCHACT ux B cCUuTyaluuax

3auTeHo - M ’ - 1P y

MOBBIIIICHHOM CJIOKHOCTH. HpI/I 9TOM MOTr'yT OBITh AOIMYIICHbI
HC3HAYNTCIIbHBIC OI_HI/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA IIPU aHAJTIUTHYCCKUX
orcpanusax, ICPEHOCC 3HAaHUH H YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC
CUTyalluu.

He BrimoaneHo 6Goiee OJHOI'0 BH A yqe6H0171 pa6OTLI, NpeaAyCMOTPCHHBIX
y‘I66HLIM IIJIaHOM. CTYI[CHT ACMOHCTPUPYECT HCIIOJIHOC COOTBETCTBUC
3HaHHfI, y1VIeHPII>i, HAaBLBIKOB TIPpHUBCICHHBIM B Ta6J'II/II_[aX HOK&38.T€J'ICIZ,
He 3a4TCHO AOITYCKACT 3HAYUTCIILHBIC OI_HI/I6KI/I, IpoABISACT OTCYTCTBUC 3HaHHI>i,
YMeHHﬁ, HaBBIKOB 110 psAaoy HOKEB&TGJ'IGI\/’I, HUCIBITBIBACT 3HAYUTCIIBHBIC
3aTPYAHCHUA IIPpU OINICPHUPOBAHUN 3HAHUAMH U YMCHUSAMMU IIPH UX IICPEHOCE
Ha HOBBIC CUTYyalluH.

DopMa NPOMEKYTOYHOM aTTECTALMU: IK3AMEH.
[IpomexyTouHasi aTTecTanus oOydaromuxcsa B (opMe dK3aMeHa MPOBOAUTCS IO
pe3yibTaTaM BBIMOJHEHHS] BCEX BUIOB y4eOHOU pabOThl, MPETyCMOTPEHHBIX YyUeOHBIM
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IUIAHOM MO JAHHOM JUCHUIUIMHE, MPU 3TOM YUYHUTHIBAIOTCA PE3YJbTaThl TEKYLIErO
KOHTPOJII yCIIEBAEMOCTH B TedeHHe ceMecTpa. OIleHKa CTENeHH JOCTHXKEHHUS
OoOy4YaromMUMHCS IUIAHUPYEMBIX PE3YyJbTATOB OOYYEHHUs MO AUCIUIUIMHE HPOBOJIUTCS
MpenoaBaTeiaeM, BeAYLIUM 3aHATHS [0 TUCLMIUIMHE METOJIOM 3KCHEpPTHOU oneHku. [1o
UTOraM MPOMEKYTOYHON aTTECTALUU MO JUCLMIUIMHE BHICTABIISECTCSA OLICHKA OTIUYHOY,
«XOPOIIOY», «YAOBIETBOPUTEIBHO» WA «HEYTOBIETBOPUTEIHLHO.

K npomexyToyHOl arrecTaluy JOMYCKAalOTCS TOJIBKO CTYIEHTHI, BBHINOJIHHUBIINE
BCE BUBI yueOHOU paboThl, MpelyCMOTPEHHbIE pabouell MporpaMMOi MO JAUCLUILIMHE
«OCHOBBI (PU3UKU MPOYHOCTH U MEXAHUKA PA3PYILIEHUSN», T.€. KOHKPETHO: — MPOILIEIIINE

MPOMEKYTOUYHBI KOHTPOJIb, - BBINOJHUBIINE JabOOpaTOpHbIE PaOOTHI, - OCBOUBIIHE
YOPaXXHEHUSI HAa CEMHUHApax, - BBICTYNUBIIME C JOKJIaJOM [0 CBOEMY HAay4YHOMY
pedepary.

[HIxana onieHUBaHUA Onucanue

BrimonHensl Bce BHABI yueOHOUM pabOThI, MPETyCMOTPECHHBIC
yaeOHbIM TU1aHOM. CTYIEHT HIEeMOHCTPUPYET COOTBETCTBHE
3HaHWM, YMEHUH, HaABBIKOB TMPUBEJCHHBIM B TabIuIax
rokKaszaTresieii, omepupyer TPHOOPETCHHBIMH  3HAHUSIMU,
OTHI/ILIHO YMCHUAMU, HaBbIKaMH, MPpUMCHACT nux B CUTyalusiax
MOBBIIIEHHON C€I0XHOCTU. [Ipu 3TOM MOTYT OBITH AOMYLICHBI
HE3HAYUTeNbHbIE OLIMOKH, HETOYHOCTH, 3aTPYIJHEHHs IpH
AQHAJIMTUYECKUX OIEpalMsaX, MEePEeHOCe 3HAHMM W YMEHHH Ha
HOBbBI€, HECTAHJAPTHBIE CUTYaLIUU.

OOyyaromuiics JeMOHCTPUPYET YACTUYHOE COOTBETCTBUE
3HaHHUM 00 OCHOBHBIX MOAX0JIaX U MOJIESIX (PU3UKHU MPOYHOCTH
Xopo1io U MEXaHUKU pa3pylLICHUs, HO JIOIYCKAaeT He3HAUUTEIbHbIE
OLINOKY, HETOYHOCTH, 3aTPYJHEHHSI IPU aHAIUTUYECKUX
pacuerax.

OOyyaromuiics  JIEMOHCTpUPYET HEMOJHbIE 3HaHUS 00
OCHOBHBIX MOJIENIX U METOJaX MEXaHWKH pa3pyIIeHHs,
Y 10BIETBOPUTEIHHO MPOSBIISECT HEJAOCTATOYHBIC 3HAHUS, HCIBITHIBAECT 3aTPYAHEHUS
P TOTBITKE MPUMEHUTh 3HAHUSA [0 MEXaHUKE pa3pyLICHUS
JUIS. HOBBIX BUJIOB KOHCTPYKIIUH.

He BbimonHeHo Oojee oOfHOrO BHJAA YueOHOW paboTBhI,
Ipe1yCMOTPEHHBIX y4eOHBIM TUTAHOM. CryneHr
JEMOHCTPUPYET HEMOJHOE COOTBETCTBHE 3HAHUM, YMEHHUI,
HaBBIKOB IOKa3aTeNsM, IPUBEAECHHBIM B TaOJINIAX, AOMYCKAeT
HeynosnerBopurtenbHo .

3HAYUTEIbHbIE OLIMOKH, MpPOSBIAET OTCYTCTBUE 3HAHUIA,
YMEHUH, HaBBIKOB 10 psAy IOKa3zaTeled, HCIbITHIBACT
3HAYUTEJbHBIE 3aTPyIHEHUS NPH ONEPUPOBAHUU 3HAHUSMU M

YMCHUSAMHU IIPU UX MEPCHOCEC Ha HOBLIC KOHCTPYKIIUNU
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@oHABI OLECHOYHBIX CPEACTB MPeICTaBJeHbl B NPHJIOKEHHMH 2 K padouei
nporpamme.

7. Y4eOHO-MeTOANYECKOe U MH(POPMALIMOHHOE o0ecriedyeHHe TUCHMIITIMHBI.

a) OCHOBHaf JuUTeparypa:

1. EmenbsnoB, B. H. MexaHuka CIUIOIIHONW CpeJpl: TEOpUsl HANPSHKEHUW H
OCHOBHbIE MOJIENH : yuyeOHoe nocooue it By3oB / B. H. EmenbsiHOB. — 2-€ u3n.,
ucnp. u gon. — Mocksa : U3garensctBo FOpaiit, 2020. — 162 ¢. — (Boicmee
obpaszopanune). — ISBN 978-5-534-06619-7.

URL.: https://urait.ru/bcode/453527

0) 10MOJIHUTEJIBLHAS JIUTEepaTypa:

1. ConpotuBnenue marepuayioB. TBEpAOCTh U TPEIIUHOCTOMKOCTh HAHOCTPYKTYPHBIX

KepaMuK : ydeOHoe mocobue s By3oB / O. JI. XacaHoB [m ap.]. — Mocksa :
MznatensctBo Opaiit, 2021. — 150 ¢. — (Bricmiee odpazoBanue). — ISBN 978-5-
534-01010-7.

URL.: https://urait.ru/bcode/470460
2. Tlonosa, JI. 1. ®u3uka mMpoYHOCTH M IUIACTHYHOCTH : ydeOHoe mocobue / JI. U.
ITorosa, /1. A. bonmeipeB. — Tomesatti : TI'Y, 2017. — 74 ¢. — ISBN 978-5-8259-
1149-6.
URL.: https://e.lanbook.com/book/139631

8) JnekmponHbvle 00pazosameibHble Pecypcol.
Kypc «OcHOBBI (U3MKH TPOYHOCTH M MEXaHUKa paspyuieHus» (Moaynb 1)
https://online.mospolytech.ru/course/view.php?id=9928
Kypc «OcHOBBl (U3MKH TPOYHOCTH M MEXaHUKa paspyuieHus» (Moaynb 2)
https://online.mospolytech.ru/course/view.php?id=10520

8. MaTepua/ibHO-TeXHHYECKOe o0ecneuyeHue AUCIUNINHBI.

Aynutopus JUIsI TIPOBEJCHUS JIEKIIMOHHBIX W MPAKTUYECKUX 3aHATHM OCHAIeHHas
CTOJIaMH y4€OHBIMH CO CKaMbsIMU (CTOJAMH, CTYJIbSIMHM); ayJIUTOPHON JOCKOM; pabouee
MECTO MPENoAaBaTeNs: CTOM, CTYJI.
Crnenmanu3upoBaHHas gadopatopus kKadeaps! «/{mHaMuKa, TPOYHOCTh MAIIIUH H
COINPOTHUBIICHUE MAaTEPHUATIOB» OCHAIICHHAS :

1. VYwuebGuas ucneitTarenbHag Mamnda MU-40KY

2. MasTtaukoBsiit konep MK-300

3. MammHa 11 MCIIBITaHUH Ha yCTAIOCTh

4, Kowmriekc sl AEMOHCTPAIIMH MEXaHUYECKUX U JIEMIIPUPYIOIINX CBONCTB

IUTACTUYHBIX MAaTEPHUAJIOB
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https://urait.ru/bcode/453527
https://urait.ru/bcode/470460
https://e.lanbook.com/book/139631
https://online.mospolytech.ru/course/view.php?id=9928
https://online.mospolytech.ru/course/view.php?id=10520

5. VYcTpoHCTBO 1 HArjasigHOM JEMOHCTPALlMM TOJ3YYECTH MATEpUAJIOB
WP600

Q. MeToauyecKue peKOMEHIALUM ISl CAMOCTOATEIbHON padoThl
CTYJE€HTOB
3alayaMu CaMOCTOATEIBHON pabOTHI CTYIEHTOB SIBISIOTCS:

1. Cucremaruzanus U 3aKperyiCHUE MONYUYCHHBIX TEOPETUYECKUX 3HAHUN U
NPaKTUYECKUX YMEHHUH CTY/ICHTOB;

2.  Yruy0lieHHe U paclIMpEeHUEe TEOPETUYECKON MOATOTOBKHY;

3. @®opmupoBaHHWE YMEHHH WCIOJIB30BaTh HOPMATHBHYIO, TIPaBOBYIO,
CHPaBOYHYIO JOKYMEHTAIIMIO M CTICHUATBHYIO TUTEPATYPY;

4. Pa3BuUTHE MO3HABAaTEIBHBIX CIIOCOOHOCTEH M AaKTHBHOCTH CTY/ICHTOB,
TBOPYECKOW WHUIIMATUBBL, CAMOCTOSITEIIBHOCTH, OTBETCTBEHHOCTH W
OpPTraHNW30BaHHOCTH;

5. Hcnonwp3oBanme Martepuaiga, COOPAaHHOTO U TOJYYEHHOTO B XOJE
CaMOCTOSITETTFHBIX 3aHITHN HA TMPAKTHUECKHUX 3aHATHSIX, IPH HATUCAHUU
KYPCOBBIX M BBIITYCKHON KBaJTH(PUKALMOHHON paboT, i 3dHeKTUBHOIM
MIOJITOTOBKHU K UTOTOBBIM 3a4€TaM U DK3aMEHaM.

N3ydenne TUCIMTLTAHBI JOTHKHO COIIPOBOXK/IATHCS WHTCHCHUBHOM
CaMOCTOSITETTFHOW PabOTON CTYAEHTOB C PEKOMEHJIOBAaHHBIMH TIPEIOIaBaTEISIMU
JUTEPATYPHBIMU HMCTOYHUKAMH W C MaTepHallaMH, MOJYyYEHHBIMH Ha JIEKI[MOHHBIX,
NPAKTUYECKUX 3aHATUAX U J1abopaTtopHbIX pabdoTax. CTyAEHT NOJKEH MOMHHUTBH, YTO
HAYMHATH CAMOCTOSITENIbHBIC 3aHSITHS CIEIYET C MEePBOT0O AHS U3YUYEHUS AUCIUIUIMHBI U
IPOBOAUTH UX PeryisipHO. O4YeHb BaXKHO MPUIIOKUTH MAKCUMYM YCHIJIMM, BOJIU, YTOOBI
3aCTaBUTH ce0s paboTaTh C MOJIHON HArpy3Kou ¢ MEPBOTO JIHS.

Kaxxnplii CTyneHT JOJKEeH caM IJIAHUPOBAaTh CBOKIO CaMOCTOSATENBHYIO padory,
UCXOAS W3 CBOMX BO3MOXKHOCTEH M MPHOPUTETOB. DTO CTUMYIHUPYET BBHITIOJIHEHHE
paboThl, co3maer OoJyiee CIOKOWHYH0 OOCTaHOBKY, YTO B HTOIC TIOJOXHUTEIBHO
CKa3bIBA€TCSl HA YCBOGHUHU MaTepHaia.

Ha ocHoBe m3yuyeHUs pPEKOMEHJIOBAHHOW JIUTEPATypPhl 11€1€CO00pPa3HO COCTABUTH
KOHCIIEKT OCHOBHBIX TEPMHUHOB, TOJOKEHUHN U OIpeNeIeHHH, TPEOYIONINX 3aI0O MUHAHUS
¥ HEOOXOAUMBIX ISl OCBOCHHUS Pa3zesioB AUCLUTUIMHBI.

JUis MI0J0TBOPHOI paboThl HEMAJIOBAKHOE 3HAYEHHE MMEeT 00CTaHOBKA, OpraHU3aIus
pabodero mecra. HyxHO m00UTBCS, 4TOOBI MecTO pPabOTHI MO BO3MOXKHOCTH OBLIO
NOCTOSIHHBIM. PaboTa Ha TpUBBIYHOM MecTe Jenaer ee Oojee IUIOAOTBOPHOIL.
[IpoayKTUBHOCTH pabOTHl 3aBHCUT OT MPABUWIBHOIO YEPEJOBAaHUS Tpylda M OTHbIXa.
[TosToMy Ka)kzple 4ac WM ABA CIEAYeT Aenarh, nepepslB Ha 10-15 MunyT. BhixoaHbIe
THH JIy4IIe MOCBSITUTh AKTUBHOMY OTJBIXY, 3aHSITHUAM CIIOPTOM, IPOTYJIKaMHU Ha CBEXEM
BO3AyXe M T.J. Jake mepekitoyeHre ¢ OJAHOrO BHIa YMCTBEHHOM pabOThl Ha APYroi
MOJKET CIIY>KUTb aKTUBHBIM OTIBIXOM.

Ocoboe MecTo yaAensieTcss KOHCYJIbTUPOBAaHMIO, KaKk OJHOW W3 (GopM OOydeHHs U
KOHTPOJIA CaMOCTOATENbHONH paboTel. KoHCynabTHpOBaHME mpeanoiaraeT o0coObIM
00pa3oM OpraHM30BaHHOE B3aUMOJICHCTBUE MEXKIY MPEIo/1aBaTeIeM-KOHCYIbTAHTOM U
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CTy/ICHTaMH, HalpaBJICHHOE Ha pa3pelieHue MpodJieM W BHECEHUE TMO3UTUBHBIX
W3MEHEHUU B ICSTEILHOCTh CTYICHTOB.

9. MeToauveckue PEKOMEHIANUMA IJIA IPEIoaaBaTe]id

B3anmopelicTBue npenogasaresis co CTyI€HTAMU MOYKHO Pa3JeanuTh Ha HECKOJIBKO
COCTABJISIOMIMX — JIGKI[MOHHBIE, TMpaKTUYECKUe U JabopaTOpHbIC 3aHATUS U
KOHCYyJIbTUpOBaHUE. lIpenoaaBaTtens OIKEH MOCIEAOBATEIILHO BBIUMTATh CTYAEHTAM
pAn JIEKUMM, B XOAE KOTOPBIX CIEAYEeT COCPEAOTOYUTh BHUMAHHME HA KIHOYEBBIX
MOMEHTaX KOHKPETHOIO TEOPETUUECKOI0 MaTepruaa, a Tak)Ke€ OpraHM30BaTh MPOBEJACHUE
MPAKTUYECKUX 3aHATUM TaKuM 00pa3om, 4TOObl aKTUBU3UPOBAThH MBIIIJICHUE CTYACHTOB,
CTUMYJIMPOBATh CAMOCTOSITEJIbHOE HW3BJICYECHUE HMHU HEoOXoaumou uH(opManuu wu3
Pa3IMYHBIX MCTOYHUKOB, CPABHUTEIbHBIM aHAIN3 METOJIOB PEIIEHUM, COMOCTABICHUE
MOJIYYEHHBIX PE3YyJbTaTOB, (POPMYIHPOBKY U apryMEHTalMI0 COOCTBEHHBIX B3IJIS0B Ha
MHOTHE CIIOPHBIE MTPOOJICMBI.

[lepen HayanoM MpenoiaBaHus MPErnoaaBaTe0 HE0OX0IUMO:

- U3y4UTh pabovyIo MIPOrpaMMmy, LU U 3a7a49H JUCITUTIINHEI,

- YETKO TMPEJCTaBIATh ceOe, KaKkue 3HAHUS, YMEHUS U HABBIKWM JOJDKEH MPUOOPECTH
CTY/EHT;

- IO3HAKOMHUTCS C BUIaMH Y4eOHOM paboTHI;

- U3yYUTh COJICPKAHUE PA3/IEIIOB TUCIUIUINHBI.

B Xxone JEeKIIMOHHOTO 3aHATHS MperojaBaTeNb JOHKEH Ha3BaTh TeMy, y4ueOHbIE
BOIIPOCHI, O3HAKOMHTH CTYJACHTOB C IIEPEYHEM OCHOBHOM M JIONOJIHUTEIbHOU
JUTEPATyphl 1O TEME 3aHATHUA.

Bo BcTynuTenpHO#N yacTh JIEKIMKM 00OCHOBAaTH MECTO W POJIb M3y4aeMOW TEMbI B
y4eOHOUM TUCIUIUIMHE, PACKPBITh €€ MpaKkThuueckoe 3HaueHue. Ecinm untaercs He nepBas
JEKIUsA, TO HEOOXOAMMO YBA3aTh €€ TEeMy C MpEeAbIaylleil, He Hapylias JOTHKU
U3JI0’KEHUS yueOHOro Marepuana. JISKIuio cielyeT HauuHaTh, TOIBKO YETKO 0003HAUYHB
e€ xapakrtep, TeMy U KPyT T€X BOIPOCOB, KOTOPHIE B €€ X0/1e OyyT paCCMOTPEHBI.

B ocHOBHO# YacTH JIEKIUU CIIETYET PACKPBIBATH COJIEPKaHKE yUeOHBIX BOIIPOCOB,
AKIIECHTUPOBATh BHUMAHHE CTYJICHTOB HA OCHOBHBIX KaTETOPUSX, SBICHUSIX U MPOLECCAX,
O0COOEHHOCTSX MX MPOTeKaHus. PackppIiBaTh CYITHOCTh U COJACPIKAHUE PA3IUYHBIX TOUYEK
3peHUs M HAYYHBIX IMOJXOJOB K OOBSCHEHHIO TE€X WM WHBIX SBICHUNU M TMPOIECCOB.
Cnengyer apryMeHTHPOBAHO OOOCHOBaTh COOCTBEHHYIO TMO3UIUIO IO CIIOPHBIM
TEOpETHUYECKUM BorpocaM. [IpuBoauTh mpuMepbl. 3agaBaTh IO XOAY H3JI0KEHUS
JEKIIMOHHOTO MaTepualia pUTOPUUECKUE BOMPOCHI U CAMOMY JaBaTh HAa HUX OTBET. JTO
CIOCOOCTBYET aKTHUBU3AIMU MBICIUTEIBHON AEATEIbHOCTU CTYJEHTOB, MOBBIIICHUIO UX
BHMMAaHUs U MHTEpEca K Marepuany JIeKIHH, ee coaepkanuto. [IpenogaBarens 10mKeH
PYKOBOJUTH PabOTON CTYAEHTOB MO KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO Marepuana,
MOAYEPKUBATh HEOOXOJUMOCTh OTPaKEHHS B KOHCHEKTaX OCHOBHBIX MOJOKEHUN
M3y4aeMou TeMbl, 0C000 BbIJEISAA KATErOPUUHBIN anmapar.

B 3axirounTenbHON 4acTH JEKIMU HEOOX0AUMO C(HOPMYIUPOBATH OOIIHE BHIBOJIBI
[0 TEME, PACKPBIBAIOIINE COAECPKAHUE BCEX BOIPOCOB, IOCTABJICHHBIX B JICKLIHH.
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OOBSBUTH IUIAaH OYEPEAHOTO0 CEMHHAPCKOI'O WJIM JJAOOPATOPHOTO 3aHATHS, JaTh KPaTKUE
PEKOMEHJAlMU [0 MOATOTOBKE CTYJEHTOB K CEMHMHApy WM JIabOpaTOpHOW paborte.
OnpenenuTe MECTO M BpEMSl KOHCYJbTallUU CTYJEHTaM, IMOKEJAaBIIUM BBICTYNIUTH Ha
CEMHMHApE C I0KJIalaMHy U pehepaTaMH M0 AKTyaJIbHBIM BOIIPOCAM 00CYK1a€MOU TEMBI.

Lenp mpakTHUECKUX U JIa0OPATOPHBIX 3aHATUN - 00ECHEYUTh KOHTPOJIb YCBOCHUS
y4eOHOro marepuajna CTyACHTaMH, pacUIMpeHHE W YIIIyOJIeHHe 3HAHUM, MOJTYYEHHBIX
MMHU Ha JIGKIUSAX U B XOJA€ caMOCTOsTeNbHOU paboTel. [loBbimenune 3d@exkTuBHOCTH
MPAKTUYECKUX 3aHATUNA JOCTUTaeTCs MOCPEICTBOM CO3/aHHSI TBOPUYECKON OOCTaHOBKH,
pacnoJiaratouieii CTyZI€HTOB K BBICKA3bIBAHUIO COOCTBEHHBIX B3IJIAJIOB U CYXKICHHUU 110
o0CyXJ1aeMbIM BOIIPOCaM, >KEIaHUIO y CTYJEHTOB MOpadOoTaTh Y JOCKM MpPHU pPELICHUU
3ajad.

ITocne kaxa0ro JEKIUMOHHOIO, JA0OPATOPHOIO U NMPAKTUYECKOIO 3aHATHS CAEIATh
COOTBETCTBYIOILIYIO 3allUCh B XXypHajlax YydeTa IMOCEHIAEMOCTH 3aHATUH CTyAEHTaMHU,
BBISICHUTH Y CTApOCT y4eOHBIX TpYyNN MPUYMHBI OTCYTCTBHUSL CTYIAEHTOB Ha 3aHATHUSX.
[IpoBoauTH TpyNmHoBble W WUHAMBUAYaJIbHbIE KOHCYJIbTAallMM CTYJIEHTOB IO BOIpPOCAM,
BO3HUKAIOUIUM y CTYJEHTOB B XOJI€ UX MOATOTOBKM K TEKYyIIEH U MPOMEKYTOUHOU
aTTecTallii MO Y4YeOHOW IUCUUIUIMHE, PEKOMEHIOBATh B MOMOINb Y4YeOHBIE U JpyTHe
MaTepHalibl, a TAKXKE CIPABOYHYIO JIUTEPATYPY.

DK3aMeH WJIU 3a4eT M0 AUCIUIUIMHE MPOBOJAUTCS B (pOpME MMCbMEHHOI0 9K3aMeHa
C Tocienyroled HHAUBUAYaJIbHONH Oeceoil €O CTYAEHTOM Ha OCHOBE BOIIPOCOB,
c(OpMYyIUPOBAHHBIX B 3a4ETHBIX WM JK3aMEHAI[MOHHBIX Ouiertax. B Ouner BHOCUTCS
7IBa TEOPETUYECKUX U OJIMH IMPAKTUUYECKUIH BOMPOC U3 PA3IUYHbIX Pa3esioB AUCLUILIMHbI
g Oonee TOJNHOM  TNpoBepkM 3HAHMKW  CTyAeHTOB. OIleHKa  BBICTABISAETCS
npernojaBareieM U o0bsABIsAeTCs mocie orBeTa. [IpenonaBarens NpUHUMAKOMIMKM 3a4eT
WIN HK3aMEH JIMYHO HECET OTBETCTBEHHOCTD 32 MPaBUWJIBHOCTh BHICTABJICHUS OLICHKHU.
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(cmenmasmcT)

[Tpunoxxenue 1.
CTpykTypa u coaep:kaHue IMCUUIIMHBI «OCHOBBI (PM3UKH NPOYHOCTH U MEXaHMKA pPa3pyLIeHHI»

no cnenuaiabHocTu 23.05.01 HazemMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeICTBA.

Pa3pen

Cemectp

Heneas
cemecTpa

Buasbi yueOHoii padorsl,
BKJIIOYasl CAMOCTOSITEIbHYIO

padoTy CTY/1eHTOB,

H TPYAOEMKOCTb B Jacax

Buabl camocTosiTeIbHOM padoThI
CTYEHTOB

dopMm

aTrTeCT
anun

J

I/C

JIao

CPC

KCP

Pede-
par

K.P. | K.II. | PI'P K/p

9

3

CeabMoii cemectp

11

®u3nKa IPOYHOCTH: CTPOEHUE
COBEPIUICHHBIX KPUCTAJUIOB U UX
TEOpETHYECKast IPOYHOCTD.
MexaHn4ecKkue CBOMCTBA
MaTepHaioB: MEXaHU3MBbI
MJIACTHYECKOTO Ae(hOPMHUPOBAHUS,
nehopMUPOBAHNE MOHOKPHCTAJLIOB,
0COOEHHOCTH Ae(POPMUPOBAHUS
MOJIMKPUCTAIIIOB, MOJI3y4eCTh,
KJaccu(uKaIys BUAOB IMOJI3YYECTH.
Tpu Buaa cBsA3ei U UX OCOOEHHOCTH.

1-2

1.2

JlaGopaTopHas pabora.
Omnpenenenre napaMeTpoB
JMHEWHOTO U KBAJAPATHYHOTO
KPUTEPUEB, YUUTHIBAIOIINX
HaIpPaBJICHHBIN BU]I pa3pylIeHUs
OJIHOHAMPABIEHHBIX U OPTOTOHAIBLHO
apMHUPOBAHHBIX MJIACTHKOB.

1-2

2.1

ypaBHeHI/Iﬂ TCIIJIOBOT'O JBUKCHU A
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aToMOB B pemietke. O1eHka
TEOPETUYECKON IIPOYHOCTH Ha
OCHOBE PAaCCMOTPEHUS
B3aUMOJICICTBUS aTOMOB
COBEPLIEHHOI'0 KPUCTALIIMYECKOTO
tena. OLieHKa TeoOpeTUYeCKOn
MIPOYHOCTU KPUCTAJUIOB HA C/IBMT.

2.2

JlabopaTtopHnast pabora.

Kpurepun npounoctu ais
HaMOTOYHBIX TPYO MpHU paCTKEHUH,
KPYUYEHUU U CJIO)KHOM HAINpPSHKEHHOM
COCTOSIHUH.

3.1

[Tnactuueckas gegopmanus U cIBUT
yacTel KpucTauioB. Paznuuue
TEOPETUYECKON U peaTbHON
IIPOYHOCTH U3-32 HAINYUS B
TBEPJBIX TeNaAX Ie(EKTOB

5-6

3.2

JlaGopaTopHnast pabota
Onpenenenue napameTpoB
JIUHEHHOTO KPUTEPHUS PACCIOCHHS
KOMIIO3UTHBIX OaJIOK MPH U3ruoe.
Briaua 3ananms Ha pedepar

4.1

JledeKThl KpUCTaUTMYECKOM
pEIIeTKH, MEXaHU3Mbl 00pa30BaHUS
TpemuHbl. Teopus nepexTon
KPUCTAJIMYECKOTO CTPOCHUS:
TOYEYHBIE JeEeKThl B KpUCTAILIAX,
JUCIIOKAlMU U UX Kiaccudukarus,
MMOBEPXHOCTHBIE IEEKTHI
KPUCTAJUTMYECKOTO CTPOCHUS,
JUCIIOKAIMU B pealbHbIX
KPUCTAJUIMYECKUX CTPYKTYypax.

7-8

4.2

JIaGoparopHas paboTa.

7-8
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Onenka (heHOMEHOJIOTHYECKOTO
pa3mMepa 00JIacTH yCpeTHEHUS
HaIIpsHKEHUH U XapaKTEpHOIO
paccTOsiHUS OT BEPIIMHBI TPEIIMHbI
niu otBeperud. OnpeneneHue
[apaMeTpPOB MOBPEXKIEHHOCTU U
MOBPEKJAEMOCTH /ISl MOJIENIN
JOKPUTHUYECKOTO 3aTYIUICHUS
OTBEPCTHUI B KOMIIO3UTAX.

5.1

[Tone HanpskeHU BOKPYr
JTUCTIOKAIUI, SHEPT U JUCTOKALUH,
JBIKEHHUE U PA3MHOXKEHUE
IHUCIOKAIINHA, METOABI HAOIIOIEHHS
Juciokanui. JMciokammoHHbIE
MEXaHU3Mbl 00pa30BaHuUs
MHKPOTPEIINH (MOJeIH 3UHepa-
Crpo-Iletua, Korrpemnna, bannada-

I'mmana, OpoBana-CTpo), KpuTepuid

3apOXKACHHS U pOCTa
JTUCIIOKAITMOHHBIX TpelrH. Makpo-
1 MHKPOB3aUMOJICHCTBHE TPEIIHH U
IJTIOCKUX CKOIUIEHUN JUCIIOKAIHUH.

9-10

5.2

JlaGopaTopHas pabora.
Haxosxnenue napameTpos
ypaBHenus [Ispuca mis pocra
TPELIUHBI TIPU YCTATOCTHOM
Harpy>KCHUHU.

9-10

6.1

MojienbHbIe IPEICTABICHUS O
MUKpOMEXaHU3Max pa3pylIeHus Ha
YPOBHE CTPYKTYPHBIX 3JIEMEHTOB
(3epeH): TpaHCKPHUCTAITUTHBIN U
MEX3EPEHHBIN CKOJI, BA3KOE

PaspymicHucC (pOCT HOp),

11-12
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pa3pyLeHue Ipyu yCcTaIoCTu
(Oopo3auartslii penbed).

6.2

JlaboparopHas pabdoTa.

Meto nogaTiaMBOCTH s
OIIPENETICHUSI KPUTUYECKOU
CKOPOCTH BBICBOOOXICHUSI SHEPTUU.
[TocTpoenune 3aBUCUMOCTH
MIOAATIAMBOCTHU OT JUIMHBI HaJpe3a.

11-12

7.1

CBsi3p MEXaHUKHU pa3pyLIEHUs C

¢u3uKoi TBEpAOTO Tena. Y CTaaocThb.

YcTanocTHeIN POCT TPEIIUHEI.
MexaHu3MBbI poCTa YCTAIOCTHBIX
TPEIlHH, KHHETHYECKasl Tuarpamma
LIHKJINYECKON TPENTMHOCTOMKOCTH.

13-14

7.2

JlabopaTtopHnas pabora.
Onpenenenue kputnueckoro KMH
MpU U3rude HaApe3aHHBIX OAJIOK.
OlnieHKa JIMHETHOCTH JUuarpaMMbl

paspymeHus.

13-14

8.1

Bnusinue aciMMeTpUH U YaCTOTHI
LUKJIa HArpYKeHHs Ha
pacnpocTpaHeHue TPEIUH.
MexaHu3Mbl 3aKPBITHS TPEIIUHBI.
Pacuer nonroBeuHoctu
MTOBPEXKJCHHBIX KOHCTPYKIUH.

15-16

8.2

JlaGopaTopHas padora.

Henuneitnas MmexaHuka
paspyieHus. MeTo1 HarpyXeHus
cepun 0Opa3IoB AJIsl OLIEHKH
KPUTHYECKOTO 3HAYCHUS J-
UHTETpaja.

MeTto MHOTOKPATHOTO HArPy>KEHHSI

OJIHOTO 00pa3ia Jyist OIEHKU

15-16

19




KPUTHUYECKOIO 3HaUEHUS J-
MHTErpaja.

9.1

KontunyansHele TeOpUn
HAKOIUIEHUSI TOBPEXKICHUM 1
paspymenus. Jlepopmannonnoe
CTapeHue U KOPPO3HMOHHOE
pacTpecKUBaHUE MaTEPHAIOB MO/
Harpy3kou

17-18

9.2

JlabopaTtopHast pabora.
Omnpenenenre CONPOTUBIICHUS
paccIOeHUIO TIPU pa3IupaHUH
JIBYXKOHCOJIBHBIX 00pa3IoB.
Ornpenenenne COMPOTUBIICHUS
PAaCCIOCHHIO TIPH U3rU0e U MpHr
pacTsHKEeHUU 00pa3IoB C
MEXKCJIOMHOM TPEIINHOM.

17-18

®dopma arrecraiuu

Bcero yacos 1o IuciuIuinge
B CEJIbMOM CEMECTpe

18 18

36

pedepar

BocbMoii cemecTp

10

[IpoyHOCTP  KOHCTPYKIMH  THpHU
HaIUYUU TPELIH. Teopus
I'puddurca. CunrymspHele 3amaadu
Uis  Tel C TpelmMHAMH. TUumbl
TPEILKH. Perynsapusie u
CUHTYJISIpHBIE COCTaBIISIOIIME
HampsDKeHUW B TBEPAOM Tele ¢
TPEITUHOM. KoadpurmenTs
MHTEHCUBHOCTHU HaATNPSDKEHU N
(K1H). AcCuUMITOTHYECKHE
dopmMynel B JIEKapTOBBIX U
MOJIAPHBIX KOOpJMHATaX. MeTo/bl
pacuera KH1H, pacuer

1-2
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koa¢dunmenTa MHTEHCUBHOCTHU
HaIpsHKEHUN Ha OCHOBE
PeIeTEHOTO nepexonaa oT
Koa(dumenTa KOHIIEHTpaluu

HaIIpSDKEHUW Y BEPIIMHBI TPEUIMHBI-
pa3pe3a W C TIOMOLIBIO METOJa
CEUEHUH.

11

WNHTEeHCUBHOCTH BHICBOOOKICHUS
SHEPruM ynpyroi aegopmarum.

VY nenpHas paboTa pa3pylieHHUs.
DHepreTuyeckuii KpuTepui
pa3pyuieHusi. DKBUBAJIECHTHOCTD
SHEPreTHYECKOT0 KPUTEPHUI
paspymenus ['puddurca u cunoBoro
kputepus pBuHa. DHepreTudeckue
IIpeJCTaBICHU 00 UHTEHCUBHOCTH
OCBOOOXKIAIOIIEHCS YIIPYTron
SHEpruu, padboTa MpHU BUPTYyaIbHOM
MPUPOCTE TPELUHBI.
DKcIepUMEHTAIbHbIE METO/IbI B
MEXaHHUKE pa3pylIeHus.
XapakTepUCTHKI
TPELMHOCTOUKOCTH
KOHCTPYKLIMOHHBIX MaTepHaJIOB.
[IpenenpHOE paBHOBECHE TPEIIMHBI
IIPU CJI0KHOM HaPSKEHHOM
cocTosiHuU. HakiioHHas TpemuHa.
3azaya 0 HampaBJIEHUH pOCTa
TpewmuHsbl. [IpenensHoe paBHOBECHE
TPELIUH TPH KOMOWHUPOBAHHOM
Harpy>XeHuHu.

3-4

12

Kpurepuii paspymienus npu

5-6
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CJI0’KHOM HAMPSHKEHHOM COCTOSTHUU
IpU KOMOWHAIMK PA3JIMYHBIX TUIIOB
CMeEIlleHUs OEpEeroB TPEIINHBI.
YucieHHbIE METOABI B MEXaHUKE
paspyliieHus. 30HbI MIACTUYECKON
nedopManuy y BepIIMHBI TPEUIHHEIL.
JlepopManimoHHbIE KPUTEPUH
paspymenusi. QopMbl 30HbBI
IacTUYecKoil nedopmanuu.
Moienp TOHKOM MIACTUYECKOM
30HBI. KOH(UTYpanmm niacTnaeckux
30H Y BepIIMHBI TPEUIMHEI THTA | B
COOTBETCTBHUE C KPUTEPHEM
TeKydecTd Museca 1 U3MEHEHHE
TUTACTHYECKOM 30HBI TIO TOJIIIUHE.
[Tonpaska MpBuHa Ha
MJIACTHYECKYIO AehOpMAITHIO Y
BEPIIMHBI TPEIIUHBI.

13

['panuua mexay TuHEMHON 1
HEJIMHENHON MEXaHUKOMN
paspyuenus. iHBapuaHTHbIE
MHTErpaJibl B MEXAHUKE
paspyuenus. Mogaens Jlarneina-
JleonoBa-Ilanacroka y3koil 30HbI
IJIacTUYECKO# nedopManuu nepes
BEpIIMHOMN TpemuHbl. Kputepuit
KPUTHUYECKOTO PACKPBITHUS B
BEpLIMHE TpeIIUHbI. TeopeTnyeckoe
PELIEHNE U COMOCTABIICHUE C
kputepueM ['puddurca.

7-8

14

OHepreTnyeckuil KOHTYpHBIi J-
uHrerpan. KontypHas
VHBApUAHTHOCTH J-uHTErpana. J-

9-10
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MHTErpaji Kak MHTEHCUBHOCTh
0CBO0OO0KTAIOIIEHCS YIPYTOi
sHeprun. HRR-cunrynspraocrts
(XaTunncon-Pozenrpun-Paiic) y
BEpIIMHBI TpeluHbI. B3aumocss3p J-
MHTErpaia U pacKpbITHUs B BEpLIUHE
TpeuiuHbl. Merosl pacyera J-
nHTErpasa. Meros ceyeHni B
YIPYrOIUIACTUYECKOW MEXaHUKE

pa3pylieHus

15

OCHOBBI JMHAMUYECKON MEXaHUKHU
paspywmenus. Kpurepuu crapra,
pacnpocTpaHeHus: 1 OCTAHOBKHU
TpentuH. MeTo1bl OBBIIIEHUS
TPEIIMHOCTOMKOCTHU. Y CIIOBUS
YCTOMYMBOTO U HEYCTONYUBOIO
pOCTa TPELMHBI HA OCHOBE YCIOBUM
paBHOBECHS 2JIEMEHTOB 00beMa B
OKPECTHOCTH BEPIIHHBI TPELIUHEI.

11-12

16

Pacyer HeycTOHYMBOTO COCTOSIHUS B
HEJIMHEHON MEXaHUKE pa3pylIeHUs
C MPUBJICYCHUEM KOHIEIINH
SHEPreTHYeCKOro HHTEerpaa.
Kuneruka ctabuibsHOTO pocTa
TPEIIUHBI IPU YIPYTOIIACTUYECKOM

pa3pylieHHH

13-14

17

DHepreTUYecKuil KpuTepuun
paccioeHus mpu U3rude u KpyueHuu.
MHOXEeCTBEHHOE pacllleIIEHue pu
pacTspkeHuu u u3rube. Poct
pacciIOeHM IpU CKATUU.

15-16

18

Pacrienyienne KOMIO3UTHBIX TPYO

17-18

23




IIPU CXKATUH TI0 POpMe KKUTAHCKOTO
(doHapHKa» U MPH KPyICHUHU B
YCIIOBUSIX CTECHEHUE JICTIIIaHalluK
cedeHuss. MeToibl onpeaeneHus
COIIPOTHUBIICHHUS PACCIIOCHHUIO.
Moenu pocTa pacCiIOeHUM pu
YCTaJIOCTH

Bcero yacoB no JUCHUIJINHE
B BOCBbMOM CEMECTpE

18

18

18

54

pedepar

HUroro

36

18

36

90

2 Ped.
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[Mpunoxenue 2 x
. . paboueii mporpamMme
MUHUCTEPCTBO OBPA30OBAHUA 1 HAYKU POCCUNCKOU OEJEPALIVN

DEEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUYPEX/IEHUE BBICILIET'O OBPAZOBAHU A
«MOCKOBCKUM NOJIUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHUH MTOJIUTEX)

CnermmansHocTs: 23.05.01 HASEMHBIE TPAHCITOPTHO-TEXHOJIOITMYECKHUE CPEJICTBA
npoduiib «KoMNbIOTEPHBIN HHKUHUPUHT B aBTOMOOUIIECTPOCHUM»

®dopma 00ydeHus: ouHas

Kadenpa: JIlunamuika, mpoYHOCTh MAIIMH U CONTPOTUBIIEHUE MAaTEPUAJIOB

®OH/I OHEHOYHBIX CPEACTB

MO JUCIATLJINHE

OcHOBBbI PU3UKH MPOYHOCTH U MEXAHMKA Pa3pylIeHUs

CocTaBuren:

IIpodeccop, a.1.H. [Toamaos A.H.

Mocksa, 2024 rox
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Tabnuua 1

NMOKA3ATENb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHUWUN

KOMIETEHIIMHU
UHAE | ®OPMYJIUPOBKA | IlepeyeHb KOMIIOHEHTOB TexHoJsiorus dopMma CreneHu ypoBHeil 0CBOeHHMs KOMIIeTeHIUI
KC ¢opMupoBaHn | OLEHOYHOIO
s cpe/icTBa
KOMIIeTeHIIUH
OIIK-1 | Cnocoben craBuTh U | 3HATH: IKCIIEpUMEHTaNbHbIE | Jlekuus, P Bba3oBblii ypoBeHb
pelmarh MHXEHEPHbIE | METO/Ibl ONIPEIEICHUS PAKTHYECKOE YO - c110COOEH OLIEHUBATh AONYCTUMBIE
31 HAay4YHO- | TPEUIMHOCTOUKOCTH 3aHSTHE, 3 nedeKThl Ha OCHOBE JTMHEHHON U
TEXHUYECKUE 33J1a4l B | METAJIJIOB U KOMIIO3UTOB. nabopatopHast ) HEJIMHEWHON MEXaHUKHU pa3pyLIeHus
chepe CBOEHl | YMeTh: onpeaenaTh pabora, IToBbIlIEHHBIH YPOBEHb
npodecCuoHaATBHOM KpUTHYECKHH KOADOUIIMEHT | caMOCTOsATEIbHA - CIOCOOCH OIIEHUBATh JAOMYCTUMBIE J1e(DEeKTHI
NEeATENbHOCTH U | MHTCHCUBHOCTHU HaNpPsHKEHUN | s paboTa Ha OCHOBE JINHEHHOW U HEJIMHEHHOU
HOBBIX U YIEIbHYI0 paboTy MEXaHUKH pa3pyLIEeHUs, ONPEEIIATh
MEXJUCIMIIMHAPHBIX | pa3pyIIEHUs 0 METOAY KPUTUYECKUH KOAPPUIIMEHT HHTEHCUBHOCTH
HanpaBJIeHUN C | aHanM3a MoJaTIMBOCTH Ha HanpsDKEHUH U JaBaTh PEKOMEHIAIUH 10
UCIOJIb30BAHUEM oOpa3iax ¢ Hajpe3aMH. YIYUIIEHUIO0 KOHCTPYKIU.
€CTECTBEHHOHAYYHBIX, | Biiagerb: MeTojaMM OLIEHKH
MaTeMaTU4YeCKUX M | JIOIMYCTUMBIX pa3MepoB
TEXHOJIOTHYECKUX nedekToB u pacuera
Mojienen LUKJINYECKON J0JITOBEYHOCTH

Ha OCHOBE JINHEWHOHN U
HEJIMHENHON MEXaHUKU

pa3pylIeHHUs.
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ITpunoxenue 2

K paboueii mporpamMme
Hepe'{eﬂb OLICHOYHBIX CPEACTB IO JUCHUIIJINHE «OCHOBBI (l)I/I3I/IKI/I MPOYHOCTH U MEXaHUKAa

pa3pyLueHHs»

Ne OC

HaunmenoBauue
OIIEHOYHOI'O
CpeACTBA

KpaTkas xapakTepucTHKa OLIEHOUYHOTO CPECTBA

IIpencraBneHue OLIEHOYHOTO

cpencta B POC

YerHbI onpoc,

cobecenoBanue,
(YO)

CpencTBo  KOHTpOJIS, OpPraHU30BaHHOE Kak
crelagbHas Oecena [1€AaroruYecKoro
paboTHMKa ¢ OOydJalomMMcs Ha TEMBI,
CBS3aHHBIE C M3y4aeMOM JUCLHUIIMHOW, H
[pacCUMTaHHOE Ha BBISICHEHHE 00beMa 3HaHUH,
00yJaromerocss mo ONpPENEeICHHOMY pa3fely,
Teme, mpooyieMe U T.11.

Bonpoce! no
TeMam/paszeinam
IACIATUINHEL

Pedepar
(P)

[IpoIyKT caMOCTOATENbHON pabOThl CTYACHTA,
MpeICTaBISIONINI cOO0N KpaTKoe H3JI0KEHHE
B IIMCBMCHHOM BUJIC IMOJIYYCHHBIX
[PE3yJIbTaTOB TEOPETUYECKOTO aHanm3a
OTIpeIeTICHHO M Hay4IHOU (yuebHo-
MCCIIEIOBATENIbCKOM)  TEMBbl, TI/Ie  aBTOP
[PACKpbIBAE€T CYTh UCCIIEyeMON MpoOJIeMbl,
MPUBOAMUT Pa3IMYHbIE TOUKH 3PEHUS, a TAKKe
COOCTBEHHBIE B3IJIs/Ibl HA HEE.

Temsl pedepaToB

3aueT

3)

CpenctBo  MOpOBEACHUA  MPOMEKYTOUHOU
aTTeCTallUd 10 PE3yJIbTaTaM  BBIIOJIHEHHS
BCEX BHJOB Yy4eOHOW pabOThl B TEUCHHUH
ceMecTpa €  MPOCTaBJIICHUEM  OICHKH
«(3aYTCHOY WU «HE 3a4TCHOY»

[TprMephI 3a4eTHBIX
OmJIeTOB

OK3aMeH
(OK3)

CpencTtBo  TpOBENEHUS  MPOMEKYTOUHOM
aTTecTalldd 10 Ppe3yJlbTaTaM BBIIOJIHEHUS
BCEX BHUIOB Y4eOHOl pabOTHl B TEUYCHHH
ceMecTpa C  TIPOCTaBICHHEM  OLICHKH
OTJIIMYHOY, «XOPOIILIOY,
«(YZIOBIIETBOPUTEIHHOY «He
YAOBJIETBOPUTEILHOY

U1

[Tpumepsnr
AK3aMEHAlUOHHBIX
OwmIeToB
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IIpuMepsl 3a4eTHBIX U IK3AMEHAIIMOHHBIX OUJICTOB

[Tpunoxxenue 3

1o Kypcy «OcHOBBI (PM3UMKH NPOYHOCTH U MEXaHMKA Pa3pyLUueHHsI»

MMHUCTEPCTBO OBPA3OBAHIS 1 HAYKH POCCUMCKOM ®EIEPALINA

OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/JIEHWE BBICHIEI'O

OBPA30OBAHUSA
«MOCKOBCKHMH HOJII/ITEXHIQ‘IECKI/IFI YHUBEPCHUTET»
(MOCKOBCKHHU INOJIMTEX)

®akynsrer TPAHCITOPTHBIH, xadenpa «/IuHaMuKa, IPOYHOCTH MAIIMH M CONPOTHBIICHAE MATEPUATIOBY

Jucturiuaa OCHOBBI (PU3UKH MTPOYHOCTH M MEXAHUKA Pa3pyIICHUSI
Creranbaocth 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOIOTUUECKUE CPEIICTBA
Kypc 4, cemectp 7

3AUYETHBIN BUIET Ne 4.

1. IlonzyyecTs, K1accuukanys BUI0B NOI3YyIECTH.
2. MexaHU3MBbI 3aKPBITUS TPEIIUHBI.

Y1BepxaeHo Ha 3acenaHuu kadeapel «__ » ceHtsiOps 20__ r., mpoTokos Ne

3aB. kadenpoi /A.A.CxBopuoB/

[lepedeHb BONPOCOB K 3a4ETy

Bomnpocsl k 3auery Kon
KOMIIETCHIIUHN

®dwu3nKa MPOYHOCTU: CTPOCHHE COBEPIICHHBIX KpucTauioB u ux | OIK-1
TEOPETHYECKAsl MPOYHOCTb.
MexaHHYeCcKHUEe CBOMCTBA MaTepHajoB: MEXaHU3MbI miactuyeckoro | ONK-1
nedopMUPOBAHUS.
MexaHnnueckue CBOMCTBa MaTepHasoB: nedopmuponanue | ONK-1
MOHOKPHCTAJUIOB.
Mexanndeckue CBOICTBa MaTEPHUAIIOB: ocobennoctu | OIIK-1
nehOpMHUPOBAHUS TTOJIUKPHUCTAIIIOB
[Toms3yuecTp, knaccudukaims BUJ0B MOJI3YUECTH. OIIK-1
Tpu Buaa cBsi3eil 1 ©X 0COOCHHOCTH. OIIK-1
YpaBHEHUS TEMJIOBOTO JBU)KEHUS aTOMOB B PEIIETKE. OIIK-1
OrneHka TEOPEeTHYSCKOW TMPOYHOCTH Ha OcHOBe paccMmorpenus | OIK-1
B3aMMOJICHCTBHS aTOMOB COBEPIICHHOT'O KPUCTAJUTMUECKOTO Tea.
O1neHKa TeOPETUUECKON MPOUYHOCTH KPUCTAJJIOB HA C/IBUT. OIIK-1
ITnactudeckas gedopManusi ¥ CIIBAT YaCTEH KPUCTAIIIOB. OIIK-1
Pasnmuune TeopeTHueckoil M pearibHON MPOYHOCTH H3-3a Haymuus B | OIK-1
TBEPJIbIX TeJlaX Je(EKTOB.
JleeKThl KPUCTATMYECKOW pEIIeTKH, MeXaHu3Mbl oOpaszoBanus | OIK-1
TPEIINHBI.
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Teopust 1eeKTOB KPUCTAIUTMUECKOTO CTPOCHUs: ToueuHble aedextsl | OMK-1
B KpUCTAJUIaX, AMCIOKAIMM U WX KIAacCU(UKAINS, MOBEPXHOCTHBIC
AepEeKThl KPUCTAIUTMUECKOTO CTPOCHHS, TUCIOKAIMU B pPEalbHBIX
KPUCTAJUTMUECKUX CTPYKTYpax.

[Tome HampsHKCHWH BOKPYT JMHMCIOKAIlMW, 3HEprus auciokanwmi, | OIIK-1
JBIDKCHHE M PA3MHOXXEHHE JUCIIOKAIMi, METOJbl HaOII0CHUS

JTUACIIOKAIIUH.

Mogenu 3unepa-Ctpo-Iletua, Kortpenna. OIIK-1
Mopenu bannada-I'unmana, OpoBana-Ctpo OIIK-1
Kpurepuii 3apoxaeHusI U pOCTa AUCIOKAIMOHHBIX TPEIIIHH. OIIK-1

Makpo- ¥ MHKpPOB3aUMOJICUCTBHE TPEIIMH M IUIOCKUX ckoruieHui | OIK-1
JTACIIOKAIIUU

MonenpHBIE TPEACTABICHUS O MHUKpOMEXaHW3Max paspymieHus Ha | OIIK-1
YPOBHE CTPYKTYPHBIX 3JIEMEHTOB

TpaHCKpUCTAIUTUTHBIA U MEXK3EPEHHBIN CKOJI OIIK-1

Bsizkoe paspymienue (poct mop), paspyumienue mpu ycramoctu | OIK-1
(6opo3muaThiii penbed)

CBsi3pb MeXaHWKHU pa3pylieHus ¢ GU3MKoN TBEpAOro Tena. OIIK-1

Yceranocts. Y CTaIOCTHBIA POCT TPEIIMHBI. OIIK-1

MexaHu3MbI POCTa YCTAJIOCTHBIX TPEIIUH, KUHeTHYecKas aquarpamma | OIIK-1
UKIINYECKON TPEIIMHOCTONKOCTH.

BnusHue acuMMeTpuM M 4YACTOTHI IMKiIa HarpyxkeHus Ha | OIIK-1
pacnpocTpaHeHHe TPELUH.

MexaHu3Mbl 3aKpbITUS TPEIIVHBI. OIIK-1

Pacuer n10oroBeYHOCTH MOBPEKIECHHBIX KOHCTPYKIIH. OIIK-1

KoHTHHYyaJIbHBIC TCOPUH HAKOIICHUS MOBPEKICHU 1 pa3pymienus. | OIK-1

JlebopManiMOHHOE CTapeHHe MW KOPPO3HMOHHOEe pacTpeckuBanue | OIK-1
MATEPHUAJIOB T10JI HArPy3KOH

MUHUCTEPCTBO OBPA30OBAHMS 1 HAYKY POCCUMCKOM OEJIEPAILINN
DEJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUYPEXJIEHWE BBICIIEI'O
OBPA30OBAHUNA
«MOCKOBCKHH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/{uHaMHKa, IPOYHOCTh MAIIMH H CONPOTHBIICHHE MATEPHATIOB
Jucrmmuinaa OcHOBBI (PU3MKH ITPOYHOCTH M MEXaHHKA Pa3pyLIeHHUs

Cnenmansaocts 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOIOTMIECKHE CPEICTBA

Kypc 4, cemectp 8
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3K3AMEHAIIMOHHBIN BUJIET Ne 5.

1. I[IpoyHOCTH KOHCTPYKLMHU IIPU HAJTUYNUU TPELIUH.
2. DHepreTUYeCcKHii KOHTYPHBIN J-UHTETpai.

VTBepxkIeHo Ha 3acenaHuu Kadenpsl «__ » ceHtiops 20__ r., mpotokon Ne

3aB. kadeapoit /A.A.CkBop1ioB/

[lepeyeHb BOIIPOCOB K DK3aMEHY

Bomnpocsl Kk 3xk3amMmeHy Kox
KOMIICTCHIIMHU

IIpo4HOCTh KOHCTPYKIUH NPY HAJIMYNU TPELIUH OIIK-1
Teopus ['puddurca OIIK-1
CuHrynsipHbl€ 3aJ1a4u JJIsl TEJ C TPEIIMHAMHU OIIK-1
PerynsipHble W CHHTYIspHBIE cocTaBismomue HanpsokeHuidt B | OIIK-1
TBEPAOM TEJIE C TPEIIUHOU
Tunsl TpenyH OIIK-1
Koadunments nuntencuBaoctu Hanpspkennit (KMH) OIIK-1
AcumnTotudeckue  QGopmyasl B JeKapTOBBIX W moisipHbiX | OIIK-1
KOOpJUHATaX
Metonbt pacuera KHH, pacuer koaddunuenta wuHTeHcHBHOCTH | OIIK-1
HaNpsDKEHW Ha OCHOBE MpEeNebHOro mepexojia oT koddduimeHTta
KOHIIEHTPAIIMK HaIpsHKEHUN Yy BEPIIMHBI TPEIIMHBI-pa3pe3a U ¢
MOMOIIBI0 METO/A CEUeHUN
NHTEHCUBHOCTD BBICBOOOKIEHUS DHEPTUU YIIPYTro nedopmManmu OIIK-1
VY nenbHast paboTa pa3pynieHus OIIK-1
DHepPreTUYeCKuil KpUTEpU pa3pyieHus OIIK-1
DKBUBAJCHTHOCTh  DHEPreTHYECKOTO  Kpurepuii  paspymenus | OIIK-1
I'puddurca u cunoporo kputepus Mppuna.
DHepreTuyecKue MIpeACTaBICHUS 00 uaTeHcUuBHOCTH | OIIK-1
OCBOOOXIAOIIEHCST YIIPYrol 3HEepruu, padoTa MpH BUPTYaIbHOM
IPUPOCTE TPEIIHHBI
XapaKTepUCTUKH TPEUIMHOCTOMKOCTH KOHCTPYKITMOHHBIX | OIIK-1
maTepuanoB. lIpenenpHOoe paBHOBECHE TPELIMHBI TNPU CIOKHOM
HaNpPs>KEHHOM COCTOSIHUU
HaxnonHnas tpenimna OIIK-1
3ajada 0 HaNpaBJICHUH POCTA TPEIINHBI OIIK-1
[lpenenpHOE  paBHOBECHE TpeIMH Tpu  KoMOuHHMpoBaHHOM | OIIK-1
HarpyXeHUU
Kpurepuii pa3pymieHus pyu CI0KHOM HampspDKeHHOM cocTosiHun rpu | OIK-1
KOMOHMHAIIMY PA3IUYHBIX TUIIOB CMEIIECHUsI OEPEroB TPEIINHBI
UucieHHble METO/Ibl B MEXaHUKE Pa3pyIICHUS OIIK-1
30HBI ITACTUYECKOM Je(OpMaIIMH Y BEPIINHBI TPEIIHUHBI OIIK-1

30




JledopMaliOHHbIE KPUTEPUH pa3pyLICHHUS OIIK-1

@DopMbI 30HBI IUNIACTHYECKON JepopManuu OIIK-1

Mopens TOHKOU T1aCTUYECKOUN 30HBI OIIK-1

Kondurypauuu mmactuyeckux 30H y BepumiuHbl Tpemmubl tuna | B | OIK-1

COOTBETCTBHE C KpUTEpPUEM TeKyuecTu Museca

[lompaBka HpBuHa Ha TutacTU4eckyro nedopmanuio y Beprnuabsl | OIK-1

TPEUIMHBI

['panuIa MeXIy TMHEHHON M HETMHEWHON MexaHuKo# pazpymenus: | OIK-1

HMHBapraHTHbIE HHTErPAJIBI B MEXAHUKE Pa3pyLICHUs OIIK-1

Mopnens Jlaraeitna-JleonoBa-Ilanacroka y3koil 30HBI TiacTuueckoi | OIK-1

nedopMalum nepei BEpIIMHON TPEITUHBI

Kputepuii KpUTHUECKOTO PACKPBITHS B BEPIIMHE TPEITUHBI OIIK-1
Teopetnueckoe penieHne u cornocrapiaeHue ¢ kpurepuem I puddurca | ONK-1
DHepreTuuecKuil KOHTYPHBIN J-UHTerpal OIIK-1
KoHTypHas uHBapuaHTHOCTh J-UHTErpana OIIK-1
J-uHTEerpam Kak WMHTEHCUBHOCTH OCBOOOXkmaromieiics ympyrou | OIK-1
SHEPTUH

OCHOBBI IMHAMHUYECKON MEXaHUKH Pa3pyLICHUS OIIK-1
Kputepuu crapra, pacnpocTpaHEHUs] 1 OCTAHOBKH TPEIIHH OIIK-1
MeTobI MOBBIIIEHUS TPEIIUHOCTORKOCTH OIIK-1

YcioBust yCTOWIMBOTO M HEYCTOMYHMBOTO pOoCTa TpeIMHbI Ha ocHoBe | OIIK-1

YCHOBI/Iﬁ PaBHOBCCH: 3JICMCHTOB oO0BbeMa

KuneTrnka cTaOMIBHOTO pOCTa TPEIIMHBI MpHU yrpyroruiactnyeckom | ONK-1

pa3pylieHHH
DHepreTUYeCcKuil KpUTEpU pacCaoeHuUs PU U3THOE M KPyUSHUH OIIK-1
MHOXECTBEHHOE PACIICIUICHHE MIPU PACTSHKCHUU U U3THOe OIIK-1
PocT paccioenuii mpu cxaTuu OIIK-1

PacmierieHre  KOMMO3UTHBIX TpyO 1mpu  cxaruu 1o ¢opme | ONIK-1

«KUTaCcKoro (hoHapuka»

MeTobl OnpeieIeHUs COMPOTUBIICHUS PACCIOCHUIO OIIK-1

Mogenu pocta paccI0eHUN MpU yCTAIOCTH OIIK-1

IIpumepHbIe BONPOCHI AJI51 YCTHOTO ONPOCa Mo Aucuuninue «OCHOBBI
(GU3MKHN NPOYHOCTH M MEXaHMKA Pa3pylIeHHsI» 1JIsl OeHKH KOMIeTeHIH i

1.

2.

3.

(OMK-1)
Uto Takoe TEH30pHO-MOJWHOMHAIbHBIE KPUTEPUHM, U KaKOB HX
reOMETPUYECKU 00pa3 B MPOCTPAHCTBE HANPSIKEHUM ?
Kax cTpostcs mpenenpHbIe TOBEPXHOCTH MO PaOOTHOBY /1T COBMECTHO
paboTalOMUX YyIPYro-TUIACTHYECKUX CTPYKTYp?
Ha 4é€m  ocHoBama  ¢QopmynupoBka  KpUTEpUEB  TPOYHOCTH,
YUHUTHIBAIOLIUX HAMPABICHHBIN XapakTep pa3pylIeHUsI BOJOKHUCTHIX
KOMITO3UTOB?
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4, Kak 3ammchIBalOTCS JTUHEHHBIC KPUTEPHUHM MPOYHOCTH IS JABYX BHUIOB
pa3pylieHus OJHOHATIPABICHHBIX KOMIIO3UTOB?

5. Kak ompenenuth U3 3KCIEPUMEHTOB MapamMeTpbl JIMHEHHOTO KPUTEPUS
IIPOYHOCTH?

6. B uém wHemocraTok TpaauuuoHHON ¢dopmynsl  KypaBckoro s
OTpeNeNIeHUs] MPOYHOCTH MEXKCIOCBOTO CABUTA MPU HU3THOE KOPOTKUX
Oasok?

7. Kak omnpenenarb mnapaMeTpbl JUHEHHOrO KPUTEPHUS PACCIOCHUS TIO0
pe3yibTaTaM CTaTUYECKUX U HUKIMYECKUX UCTIHITAHUM Ha U3ru6?

8. Kak HaiiTm mapaMeTpbl KpPHUTEpHUsS MPOYHOCTH KOMIIO3UTHBIX TPYyO TIO
00paboTKe JKCIEPUMEHTAIBHBIX JIaHHBIX B KOOPJAMHATAX MPOCKIIUMA
HANpPsHDKEHUH Ha MII0OCKOCTh, COJAEPIKAIYIO HallpaBieHHe BOJOKOH?

9. K KkakoMy OCHOBHOMY BBIBOAY NPUBOAUT MOJEIhL pomba u3
HEPACTSHKUMBIX HUTCH MPHU JBYXOCHOM PACTSHKEHUN?

10.Kak onpenenuTh ONTUMAIBHBIA  yTOJ apMUPOBAHUS ISl JIBYXOCHOTO
pacTsKeHus ?

11.KakoBbI ATaIlbl TOCJIOWHOTO pacueTa KOMIO3UTHBIX KOHCTPYKIIHA?

12.B 4yéM nmnpuymHa OCTAaHOBKH TPCUIMHBI HEMPOYHOW ITOBEPXHOCTHIO
pazaena?

13.KakoBbl MeXaHU3MBI «COpachIBaHUS» KOHIICHTPAIIMU HANpPSKEHUU B
BOJIOKHHCTBIX KOMIIO3UTAaX C XpPYIKONU MaTpuIei?

14.Kak o11eHUTh KOHIIEHTPALIUIO HAMPS>KEHUN OKOJIO OCTaBUIECHCS TOCIIe
pacHIeTVIEHUs MEJIKOW BBHITOUKH ?

15.Tlouemy W B Kakoil CTENEHH paA3NUYAIOTCS TEOPETUYECKUUA U
3¢ GekTBHBIN KOA(DPUITUEHTHI KOHIICHTPAIIUN HAMPSIKCHUH ?

16.Kak pacTpeckuBaHue MaTpHUIlbl CHIKACT 3(PEGEKT OT KOHIECHTPAIUH
HaINpsHKECHUN?

17.Yem 1o cCMbICITY pa3IuyalOTCid IapaMeTpbl MMOBPEKICHHOCTH H
MOBPEK1a€MOCTH ?

18.Ha dem ocHOBaHa THIOTE3a BBEJACHUA XaPaKTEPHOTO «paanyca
3aTYIUICHUS» OTBEPCTHS?

19.ChopmynupyiiTe OCHOBHBIC TOJOKEHUS MEXaHUKA PACCESTHHOTO
pa3pylieHUs.

20.Yto Takoe mapameTp (TE€H30p) TOBPEXKICHHOCTH W KHUHETHUYECKOE
ypaBHEHHUE ero pocra?

21.Kaxk ctpoutcs MoJieiIb JIMHEHHOTO CyMMHUPOBAHUS TIOBPEKICHUIN U B UeEM
€€ OCHOBHOM HEJ0CTaTOK?

22.KakoBa Mo/iesTb HETMHEHHOTO CYMMHUPOBAHUS TTOBPEXKICHUIA?

23.Kak 1o3BoJIIET MOCTPOCHUE KPUBBIX OCTATOYHOW MPOYHOCTU yUUTHIBATH
BJIMSTHUE TIOCIIEZIOBATEIBHOCTH OJIOKOB IIUKJIMYECKOTO HATPY>KEHUS?

24.C dyem cBsizaH MacmITaOHBIN 3(P(EKT MPOYHOCTH TOHKHUX XPYIKHX
BOJIOKOH?

25.B ywem — mo I'puddurcy - cocTtoutr sHepreTHdeckass TEOpHsl POCTa
TpPELUH?
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26.4Yto Takoe JIMP - «inHeliHast MEXaHUKa pa3pylICHUs»?

27.Kak mo ¢opmyne tuna ['puddurca OLEHUTH AOMYCTUMYIO [JIUHY
TPEUIMHBI?

28.Yto takoe KMH (ko3¢ puirieHT MHTEHCMBHOCTH HANPSKEHUI) U KaKoBa
€ro pa3MepHOCTh?

29.KakoBa cBsi3b KO3(ppuIMEHTa HMHTEHCUBHOCTH HAIpPSKEHUU CO
CKOPOCTBIO BBICBOOOXK/IEHUS YIPYTOM SHEPTUU?

30.HazoBuTe 1 MOSCHUTE TPU MOJIbI POABUKEHUS TPEILIUHBI.

31.Kakue TtpeboBaHUS TPEABSIBISAIOTCA K pa3MepaM o00pa3loB U K
JUHENHOCTHU JuarpaMM pas3pylieHus 11 IpuMeHeHus: metoaos JIMP?

32.Kak ctpoutcs Mojenb Iutactuueckod 30HbI Jleonoa-Ilanacroka-
JHarneiina?

33.UT0 Takoe KpuTepHil pacKpbITUS TPELIUHbI?

34.KakoB cMbICJ DHEPreTHYECKOTr0 MHBAPUAHTHOTO J-UHTErpalia U Kak ¢ ero
MOMOLUIBIO CBSI3aTh JIMHEHHYIO U HEJIMHEWHYIO MEXaHUKY pa3pyleHus?

35.Kak skcrepuMeHTaIbHO OIpejaensercs J-uHTerpan Mmpu CyIIECTBEHHO
HEJIMHEWHON AuarpamMme paspyiieHus?

36.Uto nenarb, €ciiv SKCIIEPUMEHTHI M0 OMPEACNICHUI0 TPEUIMHOCTOMKOCTH
Ha MaJIbIX 00pa3ax oKa3ajauch HEKOPPEKTHBIMU?

37.Kak npuMeHseTcs JIMHEWHAs MEXaHHMKa pa3pylIeHUs K BOJOKHHCTBHIM
KOMITO3UTaMm?

38.Kak »oHepreruueckass Teopus ['puddurca mMO3BOISIET IMOTYYHUTH
SHEPreTUYECKUN KPUTEPUI pacCIOEHUs WIM pacllelIeHUs] KOMITO3uTa?

39.Kak ommcare MacmTaOHBI 3(PEGEeKT TPOYHOCTH HA  OCHOBE
HHEPreTUYECKOr0 KPUTEPUS PaCCIOEHUS IPU U3THOE U KpyUEHUH?

40.KakoB MeXaHU3M PAaCCIOCHHUS C BBIIIEIKUBAHUEM CIIOEB IPU CHKATUN?

41.Yto Takoe XapakTepHas TOJIIMHA BBIIIEIKHUBAEMON MOJIOCKM M KaK OHa
CBsI3aHA C OMACHBIM pacIojoXKeHueM edekra?

42.KakoBa cxema pas3pylleHUsS KOMIIO3UTHOH TpyObl 10 dopme
«KHUTaKcKoro oHapuka»?

43.Kak ompenenuth panudoOHANIbHBIE  pa3Mepbl  OJHOHAIPABICHHOM
KOMIIO3UTHOM TPYyOBI NPU CKATUU U TIPU KPYUECHUU?
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Tembl pedepaToB no gucuuiinHe «OCHOBbI GU3UKH POYHOCTH U
MEXaHUKAa pa3pylLIeHU»
Il OLeHKH KoMmeTeHnuid (OIMK-1)

7 cemecTp
1. Mexanuyeckue CBONCTBAa MaTEPHAJIOB: MEXaHU3MBI IJIACTUYECKOTO
nedopMupoBaHus, 1ePOpMUPOBAHINE MOHOKPUCTAIIOB
2. Tpu Buga cBsizeil 1 ©X 0COOEHHOCTH
3.  YpaBHEHUS TEIJIOBOTO JBUKECHHUS aTOMOB B PEIIETKE
4.  OrleHKa TEOPETUYECKONU MPOYHOCTH HA OCHOBE PACCMOTPEHUS
B3aMMO/ICHICTBUSI aTOMOB COBEPIICHHOTO KPUCTAIIIMYECKOTO Teja
5. OrueHka TEOPETUYECKON MPOUYHOCTHU KPUCTAIIOB HA CABUT
6. Ilnactuyeckas aedopmaiys v CABUT YaCTEH KPUCTAIIOB
7. Paznuune TeOpeTUUYECKOUN U pealbHOM MPOYHOCTH M3-3a HAJTUYUS B
TBEPJbIX TeNax Ae(EeKTOB
8. JledexThl KpUCTATUTMUYECKON PEIICTKH, MEXaHU3Mbl 00pa30BaHUS
TPEUIMHbI
9. Teopust nedeKTOB KPUCTATUTMIECKOTO CTPOCHHUSI: TOUCUHBIE JE(EKTHI
B KpUCTAJIJIAX, JAUCIOKAIIMU U UX KJlacCU(PUKAIUs, TOBEPXHOCTHBIC
ne(dEeKThl KPUCTATUTMYECKOTO CTPOSHUS, TUCITOKAIIMK B PeaTbHBIX
KPUCTAJUTMYECKUX CTPYKTYpax.
10. Tlone HampspKeHUN BOKPYT AMCIIOKAITUN, SHEPTHS JUCIOKAIINHN,
JIBUKEHUE U Pa3MHOKEHUE TUCIIOKAIMH, METOIbI HAOII0IeHUS
JTACIIOKAITUH.
11. [IucnokaliMoHHBbIE MEXaHU3MbI 00pa30BaHUsI MUKPOTPEIINH (MOAEIN
3unepa-Crtpo-Iletua, Korrpenna, bannada-I'unmana, Oposana-Ctpo)
12. Kpurepuii 3apoxaeHUS U POCTa JUCIOKAITMOHHBIX TPEITUH
13. Makpo- 1 MUKPOB3aUMOJICHCTBUE TPEIINH U TJIOCKUX CKOIIJICHUM
JTACIIOKAIIUH
14. MopnenbHble PEACTABICHHUS O MUKPOMEXaHNU3MaX pa3pyILICHUs Ha
YPOBHE CTPYKTYPHBIX 2JIEMEHTOB (3€pPEH)
15. CBs3p MEXaHUKH pa3pylIeHUs C GU3UKON TBEPIOTO Tea
16. VYcranocth. YCTanoCTHBIN POCT TPEUTUHBI.
17. BnusiHMe aCUMMETPUHU U YACTOTHI IIUKJIA Harpy>KeHUs Ha
pacrpoCcTpaHeHUE TPEUIUH
18. MexaHU3MBI pOCTa YCTATIOCTHBIX TPEIIWH, KUHETUYECKas TuarpaMmma
IUKJIAYECKON TPEIIMHOCTOMKOCTH
19. MexaHU3MBI 3aKPBITUS TPEIIUHBI
20. Pacyer q0oJroBEYHOCTH MOBPEKISHHBIX KOHCTPYKITHI
21. KoHTHHYyaJIbHBIC TEOPHH HAKOTUICHHS TIOBPEKICHUHN U pa3pyIICHHUS
22. JlepopmarmoHHOE CTapeHHE U KOPPOSMOHHOE PACTPECKUBAHUE
MaTEpHUAJIOB T10JT HArPy3KOu
23. Paszpymenue mpu ycTajaocTu
24. TpaHCKPUCTAJUIUTHBINA U MEX3EPEHHBIA CKOJI
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25. Bs3koe paspyiienue (pocT nop)
26. OrieHKa TEOPETUYECKON MPOYHOCTH KPUCTAIIIIOB HA CJIBUT
27. JlepopmupoBaHre MOHOKPUCTAIIIOB, 0COOEHHOCTH Je(hOPMUPOBAHHUS
MOJINKPUCTAIIIOB
8 cemecTp

[Ipo4HOCTH KOHCTPYKIIUU NPU HAIMYUU TPEUIUH

Teopus ['puddurca

CuHrymnsipHble 3a71a4u Il TEJ C TPEUIUHAMH.

PerynsipHbie ¥ CUHTYJISIpHBIE COCTABISIONINE HAMPSHKEHUN B TBEPIOM
TE€JIE C TPEIINHOM.

5.  Tunsl TpeuuH.

6. Koaddunuents: unrencuBHoctu HanpsokeHuit (KMH)

7.  Acumnrornueckue GOpMYIbl B IEKAPTOBBIX U MOJSPHBII
KOOpJIMHATAX.

8. HHTeHCUBHOCTH BBICBOOOXKIECHUS DHEPTUU YIIPYTOo nedopMaiiui.

9. DHepreTuueckuil KpUTEpU paspyieHus

10. XapakTepuCTHKH TPEHIUHOCTONKOCTH KOHCTPYKITMOHHBIX
MaTepHuasoB.

11. TlpenenbHOE paBHOBECHE TPEIIUHBI MPU CIOXKHOM HAIPSIKEHHOM
COCTOSIHUH.

12. TlpenenbHOE paBHOBECHE TPEIIMH MPU KOMOMHUPOBAHHOM
Harpy>KeHUH.

13. Kpurepuii pazpyiieHus: Ipu CI0KHOM HAIPSXKEHHOM COCTOSTHUU TIPU
KOMOUWHAIIUU PA3IMYHBIX TUIIOB CMEIIEHUSI OEPETOB TPEIIUHBI.

14. HakionHas TpemuHa. 3ajada 0 HaIpaBlIEeHUH POCTA TPEIIUHBI.

15. JledopmarimoHHbIC KPUTEPUHU pa3pyIICHUS

16. Mopnuens [larneiina-JleonoBa-Ilanacroka y3Koi 30HBI IIaCTHYECKON
nedopMaliy rnepes] BEPIIMHON TPEIUHBI

17. Teopernueckoe pelieHue u conocrasienne ¢ kpurepueM ['puddurca
18. DHepreTHyecKHil KOHTYPHBINA J-UHTETpall.

19. HRR-CHUHTYIpHOCTH Y BEPIIMHBI TPEIIHMHBI

20. Mertop cedeHuii B ynpyromiacTUYeCKON MEXaHUKE pa3pyIIeHuUs.

21. OCHOBBI AUHAMHYECKON MEXaHUKH Pa3pyIICHUS.

22. Metonasl MOBBIIEHUS TPEITUHOCTORKOCTH.

23. YcnoBusi yCTOWYMBOTO U HEYCTOWYHUBOTO POCTA TPEIIMHBI HA OCHOBE
YCIIOBU PaBHOBECHS HIEMEHTOB 00beMa B OKPECTHOCTH BEPIIHHBI
TPEIIUHBI.

24. Kunetwka cTaOMIBHOTO POCTa TPEIIMHBI MPU YIPYTOMIACTHIECKOM
pa3pylICHUU.

25. DHepreTHyecKuil KpUTEepUil paccIOeHUs P U3THOe U KPyICHUH

26. Pacmieruienne KOMITIO3UTHBIX TPYO MpH CokaThH 10 hopme
«KUTaUCKOro (poHApUKa»

27. Mopaenu pocTa pacCIOCHHIA MPU YCTATOCTH.

Hwnh e
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