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1. Hesb 1 n1aHupyeMble pe3yJbTAaThbl 0CBOCHHS IMCHHIJIHHbI

[{enpro OCBOEHUS TUCHIUTIINHBI SBISETCS POPMUPOBAHUE CIEAYIOMUX KOMITETECHITUH:

IIK-2 CmocoOeH caMOCTOSATEIbLHO BBITIOJNHIATh HAy4dHbIE HCCIEAOBaHUS B 00JacTh
NPUKIIATHON MEXaHUKH, PEllaTh CIOKHbIE HAYYHO-TEXHUYECKHUE 3aJlayd, KOTOPBIE AJIsI CBOETO
W3y4YeHUs TPeOYIOT pa3pabOTKH M MPUMEHEHHUS MaTEMaTHYCCKUX M KOMIBIOTEPHBIX MOJIENEH,
NPUMEHEHHUS TPOTPAMMHBIX CHCTeM MynbTuauciuiimHapHoro anammza (CAE-cucrem
MHPOBOTO YPOBHS).

[IK-4 CnocobeH mnpuMeHSATh (U3MKO-MAaTEMATUYECKH —ammapar, TeOopeTHYECKHe,
pacyeTHble M OKCIEPUMEHTAIBHBIC METONBI HCCIEIOBAaHUN, METOIbl MaTEMaTUYECKOTO |
KOMIIBIOTEPHOT'0 MOJICTTUPOBAHUS B TIpoIiecce MpodecCnOHANBHOM 1eATeIbHOCTH.

Pe3ynbraramu 0CBOEHUSI AUCIUIUIMHBI SBIISIOTCS CIEAYIONINE UHAUKATOPHI TOCTHUKEHUS
KOMIIETECHIINH:

NIIK 2.1 3Harh: MareMaTH4YECKHE U KOMIIBIOTEPHBIE MOJIENH, IIPOrPAMMHBIE CHCTEMBI
mynpTuaucuumnHapHoro ananuza (CAE-cuctemMbl MHpPOBOrO ypOBHS), HCHOJb3yeMblE IS
pelIeHus MOCTaBICHHBIX HAYYHO-TEXHUYECKUX 3a7a4

UIIK 2.2 YMeTrh €aMOCTOSITEIBHO BBITIONHATh HAY4YHBIE HCCICAOBAHUS B 00JacCTH
MPUKIIATHON MEXaHUKH, PEllaTh CIOKHbIE HAYYHO-TEXHUYECKHUE 3aJlayd, KOTOPBIE IJIsI CBOETO
U3y4YeHUs] TpeOyoT pa3pabOoTKU M MPUMEHEHHUS MAaTEMaTHYECKHUX U KOMIIbIOTEPHBIX MOJIENEH,
NPUMEHEHHUS TPOTPAMMHBIX CHCTeM MynbTuauciuiimHapaoro anammza (CAE-cucrem
MHPOBOTO YPOBHS)

NIIK 2.3 BrniageTs HaBbIKaMU CaMOCTOSTENILHOT'O BBIOTHEHUSI HAYYHBIX UCCIIEIOBAHUM B
o0JacTy MPUKJIAIHON MEXaHUKHU, PELICHHS CIIOKHBIX HAyYHO-TEXHUYECKUX 3a7a4

UIIK 4.1 3nate (U3MKO-MaTeMaTHUYECKUW ammapar, TEOpPEeTHYECKUE, pacueTHble H
SKCHEPUMEHTAIIBHBIE METOJBl MCCIEJOBAHUN, METOJbl MAaTEMATHYECKOTO U KOMIIBIOTEPHOTO
MOJICTTPOBAHUS, IPUMEHSIEMBIE B TIPOIECCE MPOPECCHOHATBHON ASSITETFHOCTH

HIIK 4.2 VYmerpb mNpuMeHATh (PU3NKO-MAaTEeMAaTHUUECKHI ammapar, TEOPETHYECKHE,
pacyeTHble M SKCHEPUMEHTAIbHBIE METOJbI HCCIEIOBaHUM, METOJbl MATEMaTUYECKOro U
KOMIIBIOTEPHOT'0 MOJIETIMPOBAHUS B Mpoliecce MpodeccnoHalbHOM 1eATebHOCTH

UIIK 4.3 Bragers HaBbIKAMU TPUMEHEHUS (U3NKO-MAaTEMAaTHYECKOrO ammapara,
TEOPETHUYECKUX, PAaCUETHBIX M OKCIEPUMEHTAIbHBIX METOJOB HCCIEAOBAHUS, METO/0B
MATEeMATHYECKOTO W KOMITBIOTEPHOTO MOJCIMPOBAHUS B TMporecce MpoPecCHOHATBHON
JEATEIbHOCTH

2.3ana4m 0CBOCHUA TUCHHUIINHBI

— OcBOHUTH anmnapar MEXaHUKU KOHTAaKTHOT'O B3aUMOJACUCTBHS U Pa3pyLICHHUS.

— Hayuntbcst  NpUMEHATh — NOHATHMHBIA — anmaparT  MEXaHUKH  KOHTaKTHOI'O
B3aUMOJICHCTBUS M pa3pyllIeHUs A pPELIeHHs MPaKTHYECKUX 3ajad NpodhecCHOHAIbHOU
JeATEIbHOCTH.

3. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMmbl

Jucuunimza otHocuTed K biioky 1 «/lucuuruinael (Moynn).
JlucruniamHa OTHOCHTCS K 4YacTH 0Opa3oBaTelbHOM MpOTrpaMMbl, (HOpMHUPYyEeMOi
y4aCTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, SBIISIETCS 0053aTEIbHOM I N3yUCHHS.

4. Cemectp(b1) ocBOeHHS M (popMa(bl) MPOMEKYTOUHON ATTECTANMM 0 JUCHHUILIIIMHE

Tperuii cemectp, IK3aMeH

5. BxoaHble TpeOOBaHUS AJIS OCBOEHH S AU CUUIIMHBI

Jljis yCcTIentHOro OCBOCHHSI TUCITUILIMHBI TPEOYIOTCS KOMIIETEHIIUU, CPOPMUPOBAHHBIEC B
X0/JIe OCBOEHHS 00Pa30BaTEIbHBIX MPOrPaMM MPEIIECTBYIOIIETO YPOBHS 00pa30BaHusl.



JUis  yCHemHoro OCBOEHHUS AUCHUIUIMHBI TpeOyIOTCS pe3yibTaTbl OOydeHHUs II0
CIEeIYIOIMM quciuruinHam: Teopust 1edeKToB.

6. SI3bIK peasu3anuu

Pycckuit

7. O0LeM TUCHUIIITHHEI

OO01mast TpyA0eMKOCTh TUCHUTUIHHBI COCTABISIET 4 3.€., 144 4acoB, U3 KOTOPHIX:
-neknuu: 16 u.

-nabopatopusie: 30 4.

O06BeM caMoCTOATETLHON PaOOTHI CTYCHTA ONPEEIICH YICOHBIM TIJIAHOM.

8. Coaepixkanue TUCHUILVINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tema 1. OCHOBHBIE NTOJIOKEHUSI MEXaHUKU KOHTAKTHOTO B3aUMOJCHCTBUS, KIIACCUYECKUE
KOHTaKTHBIE 3a/Ja4i TEOPUH YIIPYTOCTH.

CoBpeMeHHbIe TTPOOIEMBbI KOHTAKTHOTO B3auMojercTBus Ten. Cojep:kaHue Kypca U ero
CBsA3b C APYT'UMH JUCHUTTIIIMHAMU. OCHOBHBIE KOHTAKTHLIE 3ala4u TCOpUH YIPYTOCTH. I[eﬁCTBHe
COCpPEIOTOUEHHON CHJIBI Ha OCTpHE KJIMHA (3a7ada Mwudensa), K TOYKEe NMPSIMOJMHEHHOTO Kpas
nonyOecKOHEYHOW TIUIacTHHKU (3amada @DramaHa), W Ha MNOIYMPOCTPAHCTBO (3amaya
byccunecka). JleiicTBue paBHOMEPHO pacnpeneaEéHHONM HOPMAaJbHOW HArpy3Kd IO IUIOIIAIN
Kpyra Ha MOJIYyNpPOCTPAHCTBO.

Tewma 2. Teopus I'epua.

BrasnuBanue abcostOTHO KECTKOTO IIapa B YIPYroe MOJYyNPOCTPAHCTBO. 3agada o0
ynpyroMm cmstuu mapoB. O0oOmienne Teopuu ['epria cxxaTus ynpyriux CONMpHKACAIOUIMXCS TeIl.
3a1auu ¢ MHOKECTBEHHBIM KOHTAKTOM.

Tema 3. [110CKHE KOHTAKTHBIE 3aja4l TEOPUH YIIPYTOCTH.

I[aB.HeHI/Ie mTaMiia Ha MOJIY-IIJIOCKOCTb IPpHU OTCYTCTBUH CUJI TPCHUSA U IIPU HATTUYNUH CHUIT
Tpenus. [laBieHune IBUKYIIErocs IITaMIa Ha TMONYIUIOCKOCTh. KOHTakTHBIE 3adaud mIpu
HaJIM4YNU U3HOCA U TCIIJIOBBIACICHUA. KonraktHble 3a1a4iu C y‘IéTOM CMa3KH.

Tewma 4. YucneHHOe MOIEIMPOBAaHUE KOHTAKTHBIX 3a]1a4.

MopenupoBanrue KOHTaKTHBIX 3ama4 B makete ANSYS. Turmbl KOHTaKTHBIX Tap, BEIOOD
CHELUATbHBIX KOHEYHBIX 3JIEMEHTOB /I JABYMEPHBIX U TPEXMEpHBIX 3anad. Mcnonb3oBaHue
«Macrtepa KOHTaKTOB». Perienue 3aqaun o BaaBiMBaHHe Moiycdepsl B onopy. MoaenupoBaHue
KOHTAKTHBIX 33]1a4 METOJIaMU MOJIEKYJISIPHOW JTUHAMUKH U MOJBUKHBIX KJIETOYHBIX aBTOMATOB.

Tema 5. BBeneHue B MEXaHUKY pa3pyLLICHHUs.

XapaktepHble MacmTadbl aepopMupoBaHus W paspymieHus. OIEHKa TEOpPEeTHYECKOM
npouyHoctd. O030p sneMeHTapHbIX JedekToB. Kiaccuueckue KpUTEpHUH  MPOYHOCTH.
[Ipocreiimue 3amayn  ompeaesieHus KOHIEHTpanuu Hanpsbkenni. Cdepuueckas mopa u
cdepuieckoe BKIIOUEHHE HHOU (ha3bl IPU BCECTOPOHHEM PACTSHKEHUU.

Tema 6. JInuneitHas MeXaHUKa pa3pyLICHHUS.

Hamnpspkénnoe coctosiHue y BepmIMHBI TpemuHbl. [lomyOeckoneuHas TpemmHa. MeTon
KOMILIEKCHBIX ToTeHIHanoB. Tpu tuna tpemuH. KoshhuiueHTsl HHTEHCUBHOCTH HANpsHKEHUH.
Metoasl pacuéToB KO3()PPHUIMEHTOB HHTEHCHUBHOCTH HANpSHKEHUH B YHOPYrHX Telax Mpu
pPa3IUYHBIX YCIOBUSAX HarpyxeHus. IIpuHumn cynepnosuinuun pemeHuid. CUI0BON KpUTepuil
JIOKaJBHOTO pa3pymieHus. Bs3KocTh paspyiieHus (TPEmMHOCTOMKOCTh) Matepuaina. [loTok
DPHEPrMM B BEPUIMHY TPELIMHBL. ODHEPreTUUYECKUM KPUTEPUM JIOKAJIBHOTO pa3pylIEHUS.



OKBUBAJICHTHOCTh CHUJIOBOTO U SHEPTreTUYECKOTO KPUTEPHUEB. Y CTOMUUBOCTh U HEYCTOMUYHMBOCTh
pocta TpemuH. TpaekTopust pa3BUTUS TpPEUIMHBI. TpenuHbl BOJU3M  KOHIIGHTPATOPOB
HanpspkeHud. OCTaHOBKA TPEIIUHBI.

Tema 7. HenuHeitHasg MEXaHUKA pa3pyIICHUS.

CrpykTypa  KOHLIA  yOpyro-uacajgbHO-IUIaCTUYECKOM  TpemmHbl.  KoHuenuus
KBa3uXpynkoro pazpymenus. [lompaBka MpBuHa Ha miactuueckyro nedopmanuio. [pyrue
KpUTEPUHN JIOKAJIBbHOrO paspymeHus. Cuibl cruemieHus. Mojenb TpelmuHsl XpUCTHAHOBHYA-
bapen6mnara. Mogens JleonoBa-Ilanacroka-/larpeitna. Moaudukanus B monmenu Jlaraeitna.
Bnusaue YIPOYHEHUS. WNuBapuaHTHBIN J-uHTerpain Omen6u-Yepenanosa-Paiica.
OKCHepUMEHTAIbHBIE METOJbl OIpeAeTeHUs] BA3KOCTH pa3pyIIeHUs (TPELIUHOCTOHKOCTH)
Marepuana. JIByxmapameTpuueckue KpuTepuu paspymenus. Ilpeaen TpemmHOCTOMKOCTH
maTtepuana. OcoOeHHOCTH Tpolecca MOJ3Y4YeCTH, HAKOIUICHUS MOBPEXKICHHOCTH M Pa3BUTHUS
TPEUIMH B YCJIOBHAX moszydectd. [lapamerp moBpexneHHOCTH, Moaens KauanoBa-PaGoTHoBa.
Onpenensronie COOTHOLIEHUS CBSI3aHHOM 1 HECBSI3AHHOW MOCTAaHOBOK KPAEBBIX 33/1a4 B TEOPUU
NOJ3YyYeCTH C TOBPEXKACHHOCThIO. (OCOOCHHOCTH  YCTaJOCTHOTO J1eOPMHUPOBAHUA H
paspyuieHusi. MHOTOLMKIIOBAasE U MAJIOLUHMKIOBAS. YCTANOCTh. POCT TpEIIMH MpU LUKINYECKOM
HarpyxeHuu. Owmupudeckas ¢opmyna Ilapuca. Teopermueckue 3aBUCHMOCTH pPOCTa
YCTAJIOCTHBIX TPEUIUH. Y CTAIOCTHAS AOJITOBEYHOCTb.

Tema 8. UnciieHHbIE METOABI B MEXAHUKE Pa3pyIICHUS.

Onpenenenne ko3(p(UIIMEHTa HMHTEHCHUBHOCTH HANpsDKEHUH METOJOM  KOHEYHBIX
sneMeHToB. Pemienue 3amau mexaHuku paspymienuss B nakere ANSYS. Hcnonb3zoBanue
napameTpa MOBPEXAEHHOCTH IIPU 4YuCIeHHOM peuieHuu 3agad M/ITT ¢ yuéroMm paspylueHus.
OpO3HOHHAss MOJENb pa3pylieHus. MoJenupoBaHue pa3pylIeHHs B JUCKPETHBIX METOJAX
(MoekyJIsipHas JUHAMUKA, METOJI ME304YacTHUI], METO/] IIOABMKHBIX KJIIETOYHBIX aBTOMATOB).

9. Tekymuuii KOHTPOJIb MO TUCUMUIJIMHE

TeKyH_[I/II\/'I KOHTPOJIb MO AUCHUIINIMHEC IMPOBOAUTCA IIYTEM KOHTPOJA IMOCCIIACMOCTH,
YCTHOTO OTPOCa, BHITIOJHEHUN WHIUBUAYaIbHBIX 3a1anuil (pedepaToB) u pukcupyercs B hopme
KOHTPOJILHOM TOYKH HE MEHEE O/IHOTO pa3a B CEMECTp

OueHouHble MaTepUajabl TEKYIIEro KOHTPOJA pa3MelleHsl Ha caiite TI'Y B pasnmene
«Mudopmanust 06 oOpazoBaTenbHOM mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. Ilopsizok mpoBeeHNsI U KPUTEPUH OLEHUBAHUS MPOMEKYTOYHOM aTTeCTAIUU

DK3aMEH B TPETbEM CEMECTpe MPOBOJUTCS B MHUCHBMEHHOM Qopme Mo Ouieram.
DK3aMEeHAIMOHHBIA OUJIET COCTOUT U3 ABYX yacTei. [IpomomkurensHOCTh 2K3amMeHa 1,5 Jaca.

OHGHO‘IHBIG MaTCpHuaJibl JIs1 TPOBCACHUSA HpOMe)KYTOqHOﬁ aTTeCTallu pasMCIICHbI Ha
cahte TI'Y B pasmene «Mudopmanus o0  oOpa3oBaTeNbHOM  IporpamMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHHe

a) DJEKTPOHHBIM y4eOHBIN Kypc MO JUCHUIUIMHE B 3JEKTPOHHOM YHUBepcutere «iDO» -
https://Ims.tsu.ru/course/view.php?id=938

6) OueHouHBIE MaTepHalbl TEKYIIEro KOHTPOJIS M IMPOMEXKYTOUHOH aTTecTaluu I10
JUCLUIUIMHE.

12. Ilepevyenn y4eOHOM JauTEepaTypsl U pecypcos cetu UHTEepHeT

a) OCHOBHas JUTEpaTypa:
—IlonoB B.JI. MexaHuka KOHTakTHOTO B3auMmojeicTBuss U ¢Qusuka Tpenus. Ot
HaHOTPHOOJIOTUH A0 TUHAMUKH 3eMieTpsiceHuit. — M.: ®usmartiut, 2013.— 352 c.


https://lms.tsu.ru/course/view.php?id=938

— MarBuenko FO.I'. Moaenu u KpuTepun MEXaHWKH paspyuieHus. — M.: Ou3Matiur,
2006. — 328 c.

— KonecnukoB E.B. Mexanuka xoHTaktHoro pazpymienus / 0. B. Komecnukos, E. M.
Mopozos. — M: JIKH, 2013. — 224 c.

— Yepenanos I'.I1. Mexanuka paspymenus / I'.I1. Uepenanos. — M: UKH, 2012. — 872 c.

0) IOTIOJTHUTEIbHAS JTUTEPATYpa:

— JlykpaHoBa A.H. MonenupoBaHue KOHTAaKTHOM 3aJauyd C IOMOULIbIO IPOrpaMMBI
ANSYS: yue6.-meToa. mocobue. — Camapa: Camap. roc. TexH. yH-T, 2010. —52 c.

—Mopozos E.M., Myiizemnek A.IO., Ilanckuii A.C. ANSYS B pykax HHKeHepa:
MexaHuKa paspyuenus. M3a. 2-e ucnp. — M: JIEHAH/I, 2010. — 456 c.

B) pecypchl cetn MIHTepHeT:

— OTKPBITBIE OHJIAWH-KYPCBI

— DOnektponHass Oubmumorexka «EqWorld — Mup wmaTemMaTHYecKuX YpaBHEHHI» B
Wucturyre npodnem mexanuku PAH (http://eqworld.ipmnet.ru/ru/library/mechanics.htm).

— TriboNet — https://www.tribonet.org/

13. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHH

a) JIMLIEH3UOHHOE U CBOOOIHO PacIpOCTpaHsIeMoe IPOrpaMMHOE 0OecrieueHue:
— IIporpamma Elastica (http://www.asmec.de/en/analysis-software/elastica);
— IIporpammuslii kommuiekc ANSYS.

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

— DIEeKTPOHHBIN KaTajor Hayunoit OnbIIMoTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKkTpoHHAas OoubIMoTeKa (pemo3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index

14. MaTepnanbHO-TeXHH4YECKOe o0ecrevyeHne

AynuTopuu AJ1s IpOBeIeHHs 3aHATUH JIEKIIMOHHOTO THIIA.

Ayautopun Uil TPOBEACHMS 3aHATHIL CEMMHApPCKOTO THUIMA, WHIUBUAYAIbHBIX H
IPYNIOBBIX KOHCYJIBTALUH, TEKYILEr0 KOHTPOJIS U IPOMEXYTOUYHON aTTeCTALUU.

[TomerieHust U1 CaMOCTOSITENIbHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKOW U
JOCTYNIOM K ceTu VIHTepHeT, B 3JIEKTPOHHYIO HMH(OPMAIMOHHO-00pa30BaTEIbHYIO0 CpEeLy U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Jlns mpoBeieH!s TPAKTUYECKUX 3aHATUN M BBINOJIHEHUS MHIUBHYaJIbHOIO pacu€THOIO
3agaHus Tpedyercss KoMmbloTepHbIi kiace [I9BM ¢ mukponpoueccopom He Huxe Intel Core 13,
00wnémom I13VY e Mmenriie 200 I'b, 00béMoM O3Y He menbie 2 I'b.

15. Undopmanus o paspadoTunkax

Cmomun Anekceit FOppeBud, a.¢.-M.H., mpodeccop, mpodeccop Kadeapbl MeXaHUKH
nedopmupyemoro teepaoro tena TI'Y.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index

	Механика контактного взаимодействия и разрушения
	1. Цель и планируемые результаты освоения дисциплины
	2. Задачи освоения дисциплины
	3. Место дисциплины в структуре образовательной программы
	4. Семестр(ы) освоения и форма(ы) промежуточной аттестации по дисциплине
	5. Входные требования для освоения дисциплины
	6. Язык реализации
	7. Объем дисциплины
	8. Содержание дисциплины, структурированное по темам
	9. Текущий контроль по дисциплине
	10. Порядок проведения и критерии оценивания промежуточной аттестации
	11. Учебно-методическое обеспечение
	12. Перечень учебной литературы и ресурсов сети Интернет
	13. Перечень информационных технологий
	14. Материально-техническое обеспечение
	15. Информация о разработчиках

