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1. IACHOPT PABOYENM IIPOI'PAMMbBI YUYUEBHOM JUCITATIJIMHBI

Texunueckas MeXaHHuKa

1.1 O6aacTh NpuMeHeHUs1 padoyeil MPOrpaMmbl

PaGouast mporpaMma ydeOHON AWCIMIUIMHBI SBIISETCS YaCThIO OCHOBHOM MPO-
(beccroHanbHOM 00pa3oBaTeIbHON TTporpaMmbl B cooTBeTcTBUU ¢ DI'OC mo crenu-
anpHOocTH CIIO 15.02.08 TexHonorus MaIIMHOCTPOCHHS, BXOJAIIEH B COCTaB
ykpynHeHHou rpynnsl 150000 Metammyprusi, MallMHOCTPOEHUE U MaTepHaiooOpa-
0oTKa 111 0a30BOI MOJATOTOBKH.

PaGouast mporpamma yueOHOM NUCHUILTMHBI MOXKET OBITH UCIOJIb30BaHa B JI0-
MTOJTHUTEIILHOM TTPO(ECCHOHAIEHOM 00pa30BaHUU (B MPOTpaMMax ITOBHIIIICHHS KBa-
mudUKaIMU U TIEPENOArOTOBKH, B MPO(heCCHOHATBLHOM MOJATOTOBKE MO CIEHUATbHO-
ctu 15.02.08 TexHOMOTHS MaTUHOCTPOCHUS ).

1.2 MecTo IMCUMIIMHBI B CTPYKTYpe OCHOBHOIl mpodeccHOHAILHOH 00-
pa3oBaTeJbHON MPOrPaMMbI: IUCIUILIMHA BXOJIUT B MPO(PECCUOHATBHBIN ITUKIL.

1.3. Ilesu 1 3a1a4u TUCHUILUIHHBI — TPEOOBAHMS K Pe3yJIbTaTaM OCBOEHUS
AUCHUTLINHBI:

B pesynbTaTe 0CBOCHUS TUCIUTIIUHBI 00YUYAIOMIUNACS JOJDKEH YMETh:

— IPOU3BOINTH PACUYEThl MEXAHWYECKUX Tepead M MPOCTEHIINX COOPOUHBIX

C/IMHULL;

—YUTaTh KHHEMAaTHYECKHUE CXEMBI;

— OTIPEICTISATh HANIPSHKCHUS B KOHCTPYKITMOHHBIX DJIEMEHTAX;

B pesynbTaTe 0CBOCHUS TUCIUATIIUHBI 00YUYaAIOIIUNACS JOJDKEH 3HATh:

— OCHOBBI TEXHUYECKOW MEXaHUKH;

— BHJIbl MEXaHU3MOB, X KHHEMAaTHYCCKUE U THMHAMHYECCKUE XapaKTePUCTHKH,

—METOJHMKY pacyeTa dSJEMEHTOB KOHCTPYKIIUH Ha MPOYHOCTh, KECTKOCTh H

YCTOWYMBOCTD MPH PA3IMYHBIX BHIAX JePOpMAIINH;
— OCHOBBI PAacueTOB MEXaHUYECKUX Tepeaad M MPOCTEHIIMX COOPOYHBIX €aH-

HUI] OOIIIETr0 HA3HAYECHUS.



1.4. PekomMeHyeMoe KOJMYECTBO YACOB HA OCBOEHHE MPOrpaMMbl y4ued-
HOM JUCUMILJIMHBI:
MaKCHUMaJbHOU yueOHON Harpy3ku oOydaromierocs 225 4acoB, B TOM UHUCIIE:
o0s13aTeNIbHON ayTMTOPHOM yueOHOo# Harpy3ku oOydaromierocs 150 gaca;

CaMOCTOATEILHOM paboThl 0Oy4Jaromerocs 75 Jaca.



2. CTPYKTYPA U COJAEPXKAHUE YUYEBHOM JUCHUIJIAHBI

2.1 O0bem yueOHOI JUCHUILIMHBI U BHAbI y4e0OHOH padoThl

Bun yuyeOHoii padoThI Koauuecmeo
uacoe
MakcumaJsibHas yuyeOHasi Harpy3ka (Bcero) 225
O0si3aTesibHAsE ayIMTOPHAas yyeOHasi Harpy3Ka (Bcero) 150
B TOM UHCJIE:
71a00paTOPHBIC 3aHITHS 16
MIPAKTUYECKUE 3aHATHUS 12
KOHTPOJIbHBIE pa0OTHI
CamocrosiTesibHasi padota o0y4aromerocsi (Bcero): 75
caMocCTosATeNIbHAs paboTa HaJ KypCcOBOM paboToM (ITPOSKTOM) -
BBITIOJIHEHHUE PaCcUeTHO-Tpaduueckux padbor 65
paboTa co CIpaBOYHUKAMHU 10

Hmozosasn ammecmauus 6 qbopme IK3AMEHA




2.2. TemaTu4ecKHuii IJIaH U coJep:KaHue y4eOHOMH TucUmInHbI « TexHnueckass MeXaHMuKa»

HaumenoBanue Coaep:xanue yueOHOTro MaTepuaia, JJabopaTopHblie U MPaKTHYeCKHe PadoThl, camocTo- | O0bem yacoB YpoBenn
pa3aesioB U TeM siTeJibHAsI padoTa 00y4aIumMxcs, KypcoBasi padora (poekr) 0CBOEHMS
1 2 3 4
Pasznen 1 Teope-
THYecKasi Mexa- 92
HHUKA
Tema 1.1 OcHoBHble | Comep:kaHue y4eOHOr0 MaTepHuasia 6
HOHATHA M aKCHOMBIL | 1| ConeprxaHue TUCIUILIMHBI U ¢€ 3a1aun. CBs3b C IPYTHMH JUCIUTLIMHAMEA. Matepuaib- 1
cratuky. Ilnockas Has TOYKa, abCOIIOTHO TBepaoe Teno. Cuita, CuCTeMa CUIl, SKBUBAJICHTHBIE CHCTEMBI CHJL.
ChCTEMa CXO - PaBHOnelicTBYIOMIAS U YPaBHOBEIIUBAOIIAS CHIIBI. AKCUOMBI CTaTUKU. CBSI3U U pPEaKIIKU
OIMXCA CHIL. cBa3zeil. OnpeneneHue HalIpaBiICHUN peakuii CBSI3€ OCHOBHBIX THUIIOB.
2 | CiokeHHEe TUIOCKOHM cucTembl cxoasmuxcs cui. Cucrema cxomsmuxcsi cui. CriocoObl 2
CIIOKEeHUsI ABYX cuj. PasnmoskeHue cuiel Ha JBe cocTapisitomue. OnpezeneHue paBHO-
JNCHCTBYIOMIEH CHUCTEMBI CHJI T€OMETPHUYECKHM CcrocoOoM. CHIIOBOM MHOTOYTOJIBHHK.
YcnoBue paBHOBeCHsI B BEKTOPHOH (hopMme.
3 | IIpoexrust cuiibl Ha OCh. AHATUTUYECKUE YCIOBUS PABHOBECHS 2
[Tpoekmwmst cuibl HA OCh, TPABWIIO 3HAKOB. [IPOEKITNS CHIIBI HA JIBE B3aMMOIICPIICHIUKY-
TSpHBIE OCHU. AHATUTUYECKOE OMpEEICHUE PaBHOACHCTBYIONICH. Y CIOBHE PaBHOBECHS
B aHAIUTHYECKOH popme. PaninoHaIbHBIN BEIOOP KOOPAMHAT OCEH.
IIpakTH4eckue 3aHATHSA 2
Ornpenenenre paBHOJAEHCTBYIOLIEH
CamocrosiTeibHas padoTa 00y4yaommxcst 4
Omnpenenenne peakiuii cTep>KHEBON CHCTEMbI AaHATUTHYECKHM CIIOCO0OM
Tema 1.2 ITnockas Conep:xxanue yueOHOro MaTepuaJia 6
CucTema rnpouns- 1 | Tapsl cust. MOMEHT CHITBI OTHOCHTEIBHO TOYKH 2

BOJILHO Pacriosio-
KCHHBIX CHJI

CnoxxeHnue IByX mnapaienbHbiXx cui. I[lapa cunm u e€ xapakrepuctuku. MOMEHT mapsbl.
Crnosxxenue nap. YclioBUE paBHOBECHUSI CUCTEMBI Map CUil. MOMEHT CHJIbI OTHOCHTEIBHO
TOYKHU.




2 | IlpuBenenue cuisbl K Touke. [IpuBenenne cuitel K JaHHOM Touke. [IpuBeneHue miockoi
CUCTEMBI CWJI K JAHHOMY LIEHTPY. | JTaBHBIN BEKTODP U INIABHBI MOMEHT CUCTEMBI CHIL.
Teopema BapuHbOHAa 0 MOMEHTE paBHOAEUCTBYIOLIEH. YacTHBIE Cilydau IIPUBEACHUS
CHUCTEMBI CHJI K TOUKE

3 | YpaBHeHHs paBHOBeCHs IUIOCKOW CHCTEMbI CHII pa3iuyHoW ¢opmbl. PaBHOBecue muioc-
KOI cucTeMbl CWJ. YpaBHEHHUs PaBHOBECHs M MX pasnuuHble (opMmbl. CocraBieHue
YpaBHEHUsI PaBHOBECHS

CamocrosiTesibHAsi padoTa 00y4a0IMXCst

Pemenue 3a1a4 Ha onpeieIeHUE ONOPHBIX peakluii 0aI0UHOM CHUCTEMBI

Tewma 1.3 Tpenue
CKOJIb>KEHUS

Cojnepkanue y4eOHOro Marepuana

1 TpeHHe CKOJIBXXCHU, €€ 3aKOHBI. Bungsr TCPHUA. 3aKOHBI TPCHUSI.

2 | Ompenenenue kodpdunuenta tpenus. Koapoumnuent tpenns. Konyce tpenus.

JlaGopaTopHble padoThbI

[TpoBepka 3aKOHOB TpeHUs

CamocrosiTejibHasi padoTa 00y4YaIuXcst

Pemenue 3agau Ha TPCHUC

Tema 1.4 IIpo-
CTpPAHCTBEHHAs CH-
cTeMa CUII

Coaep:xanue yueOHOro MaTepuaJia

1 | CnoxeHue npoCTpaHCTBEHHOM CUCTEMBI CXOJSIINX CHIL.
ITpoekius cuibl Ha OCh, HE JIEXkKAIlyl0 C Hel B OJJHOU IuIocKocTH. IIpocTpaHcTBeHHas
CHCTEeMa CXOJISIIIMXCS CUJI, €€ PAaBHOBECHE.

2 MOMEHT CHJIBI OTHOCHUTEIHLHO OCH. HpOI/I3BOHBHaﬂ CUCTCMa NPOCTPAHCTBCHHBIX CHIIL.
IloHsiTHHE O MOMEHTE CHJIBI OTHOCUTEIHLHO OCH. HpOCTpaHCTBeHHaSI CHUCTEMa IIPOU3BOJIb-
HO PACIIOJIOKCHHBIX CHUJI, €€ PABHOBECHC.

3 | [Ipumeps! pemenus 3anad. OnpeaeneHne peakiuii ormop MPOCTPAHCTBEHHON CUCTEMBI
IIPOU3BOJILHO PACIIOJIOKEHHBIX CHJI

CamocrosiTejibHasi patoTa 00y4aruuxcst

OrnpezenieHne peakifii onop BaJioB

Tema 1.5 Llentp
TSKECTH

Coaep:xanue yueOHOro MaTepuaJia

1 | Lentp tspxectu miockux uryp. Cuma TsHKECTH KaK paBHOJIEHCTBYIONIAS BEPTUKAIBHBIX
cuJ. LleHTp TsKeCTH Tena.

2 | LUentp Tspxectn cinoxHbIX Quryp. LleHTp TsHKecTH MPOCTHIX T€OMETPUYECKHX (QUTyp.
OmnpenesneHue EeHTpa TSHKECTH COCTABHBIX IIOCKUX QUTYP.

HpaKTH‘IeCKOC 3aHATHE




Omnpeznenenne NEHTPa THKECTH IIOCKUX (QHUTYD

Tema 1.6 OcHOBHEIC
MOHATUS KUHEMA-
tuku. Kunematnka
TOYKH

Conep:kaHue y4eOHOT0 MaTepHuaJia

1 | OcHoBHble noHATUS KMHeMaTukH. llokol u aBwxeHue. KuHemarnueckue napamerpsl
JBUKCHUSL:
TPaeKTOpHsI, MyTh, BPEMsl, CKOPOCTh, YcKopeHue. CriocoObl 3aaHus ABHKEHUS

2 | EcrecTBeHHBIN 1 KOOPAMHATHBIA CIIOCOOBI 3aJIaHUS IBHYKCHHS TOUKH.
Cpenusis CKOPOCTh U CKOPOCTh B JIAaHHBIH MOMEHT. Y CKOpPEHHE MOJHOE, HOPMAaJIbHOE U
KacaTelIbHOE.

3 | YacTHble ciryyan aBHXKeHHSA TOUKU. KnHemaTnueckue rpaduku.
Onpenenenne CKOPOCTH U YCKOPEHUS AJI YaCTHBIX CIIy4aeB IBHXKEHHUS TO4KU. [locTpo-
SHHE KHHEMATHYECKUX TpaduKoB

CamocrosiTesibHas padoTa 00yYaIIUXCS

Onpez[eneHI/Ie CKOPOCTH, YCKOPCHUSA TOYKH IIPU PA3JIAYHBIX crocobax 3aJaHus €€ ABHKCHHUA

[TocTpoeHne KHHEMATHYECKUX IPaUKOB

Tema 1.7 Bunsl
JBIKEHUS TBEPJIOTO
Tela

Coaep:xanue yueOHOro MaTepuaJia

1 | Ilpocreiimme BUAbI IBHKESHUS TBEPJIOTO TEIa

[TocTymarensHoe nBmxeHue. BpaimarenbHoe MBMKEHHE TBEPAOTO Teja BOKPYT HEIO-
JBUKHOM OCH. YacTHbIE Cly4yau BpalllaTeIbHOTO JBUKEHUS TOUKH. JINHEMHbIE CKOPOCTH
Y YCKOPEHHS TOUEK BPAIIAIOIIETOCs TeJa.

2 Crnoxnoe JABHOKCHHUEC TOYKH. HepeHOCHOC, OTHOCUTEIBLHOE M aOCOJIIOTHOE JABHIKCHUC
TOYKU. CKOpOCTI/I 9THUX I[BH)I(GHHPJI. OCHOBHBIE TOHATHS

3 | ITpumepsl pemenus 3a1a4. CocTaBieHue miIaHa CKOpocTen

CamocrosiTejibHasi padoTa 00y4Yaruxcst

OmnpeneneHue napaMeTpoB JBHKEHUS BPAIIAIOLIErocs Tea

CocraBnenue miana ckopocteil. OmnpeneneHne MepeHOCHON, OTHOCUTENbHON U abCOMOTHON
CKOpPOCTH TOYKH.

Tema 1.8 Cnoxuoe
JIBMJKEHUE TBEPIOTO
Tena

Conep:xanue yueOHOro MaTepuaJia

1 | OcHoBHbIE OHATHSA. MTHOBEHHBIN IIEHTP CKOPOCTEH.

IInockonapamienbHoe ABHKEHUE. PasinoskeHne mIioCcKonapayuleIbHOrO IBWKEHUS Ha I0-
CTynarejbHOE U BpauareiabHoe. MIHOBEHHBIN LEHTP CKOPOCTEH, CIIOCOOBI ero onpeje-
JICHUSL.




[Ipumeps! pemenus 3agad. OnpeneneHUe MIHOBEHHOTO LieHTpa ckopocted. Onpenene-
HUe abCOIIOTHON CKOPOCTH JIF000M TOUKH Tena

Tema 1.9 Jlunamu- | Cogepxxanue yueOHOro MarepuaJjia 6
ka. Meroz KuHeTo- OCHOBHbIE TTOHATUE U AKCUOMBI IMHAMUKH. 3aKOH MHepuuu. OCHOBHOI 3aKOH AMHAMU-
CTaTUKH 1 | ku. Macca maTepuaabHOU TOUYKH. 3aKOH HE3aBUCUMOCTH JCHCTBUS CHII. 3aKOH J€HCTBUS
U IPOTUBOICHCTBUSL.
JIBum>keHne MaTepuaabHOU TOUKH. MeTol KWHETOCTaTUKU
2 CBoOosHas 1 HecBOOOIHAS MaTepualibHbIe TOUKU. CHila MHEPIUH TPU MPSIMOJIMHEHHOM
U KpuBosinHeHHOM nBkeHusX. [Ipunmun JlanamOepa. [loHsTHE O HEypaBHOBEIICHHBIX
CHJIaX MHEPIUH U MX BIMSHUHU HA padOTy MAIlKH.
IIpakTHYeckne 3aHATHA 2
Onpenenenne peakuii onop ¢ UCroiab30BaHUeM npuHimna JlanamOepa
CamocrosiTesibHas padoTa 00y4YalIIUXCS 2
Perenue 3a1a4 TMHAMUKY C CMOJIb30BaHUeM npuHIimna Janambepa
Conep:xanue yeOHOro marepuajia 6
Tema 1.10 OOuiue
TeOPEMBI JIHHAMHKY 1 | Tpenue kauenus. PaboTta u MOIHOCTH }
Buner tpenus. Koadpduuuent tpenust kauenus. Pabora nmocrosiuHoi cunbl. Pabora cun
TshKecTH. PaboTa npu BpaimaTenbHoM ABMKEHUHU. MomHocTh. Koaddunuent noneznoro
JNEUCTBUS
2 | O6mme TeopemMbl AMHAMHKHU. TeopeMa 00 M3MEHEHUH KOJIMYEeCTBA IBIKEHUS. Teopema
00 U3MEHEHUHU KMHETH4ecKoi sHeprun. OCHOBBI AMHAMUKHU CHCTEMbl MaTepHaIbHBIX
TOYEK.
3 | OcHOBHBIC ypaBHEHUS TUHAMHUKHI TBEPIOTO TEa.
CocraBiieHne ypaBHEHUI MOCTYNATEIbHOTO M BPAILATENIbHOIO JBUKEHUM TBEPJOTO Te-
ja.
CamocrosiTeibHas padoTa 00y4al0IMXCcst 6
Omnpenenenue paboThl PaBHOJAEHCTBYIOIIEH CUJIIBI
CrnosxeHue BYX BpallaTelbHbIX ABMXKEHUN
Omnpenenenne napaMeTpoB JIBUKEHUS Tella MPYU IUIOCKONapalyIEIbHOM JABHKEHUH
Pazpnen 2 Conpo-
THBJIEHUE MaTepH- 86

aJ10B




Tema 2.1 OcHOBHBIE
noJjioxenus. Pac-
THKEHUE U CKATHE

Conep:xanue yueOHOro MaTepuaJia

1 | Obmue cBenenus. Meroa ceueHuid. Buabl Harpy>XeHUs! U HaPsDKCHUS.
OcHOBHBIE 3a/la4M COINPOTHBIEHUS MaTepuayioB. Jledhopmanuu ymnpyrue M IiacTade-
ckue. OcHOBHBIE TUNIOTE3bI U nomymieHus. Kinaccuduxaius Harpy30Kk U 3J1€MEHTOB KOH-
cTpykuuu. Cuiibl BHEIIHUE U BHyTpeHHUE. MeToa ceuenuil. HanpspkeHue nosiHoe, HOp-
MaJIbHOE, KacaTeJIbHOE.

2 | [IpomonbHble CHIIBI M1 HOPMAJIbHBIE HAMIPSKEHUS ITPU PACTSKEHUN
BuyTpennue cuiioBbie (haKTOPHI MPU PACTSKCHUH U CKATUU. DMIOPHI MPOJTOIBHBIX CHIL.
HopmanbHoe HanpskeHue. DIopbl HOpMabHbIX HamnpsbkeHuil. [IpogonbHble u momne-
peuHsble 1edhopMaluu.

3 | Ilepemerienus npu pactsbkeHud. HanpsbkeHHOE cocTosTHUE
3akon ['yka. Koadpdunuent [Tyaccona. OnpenereHne OCeBBIX MEPEMEIICHUI MoTepey-
HBIX ceueHui opyca.

4 | CtaTuuecku HEOoNpeaeIUMbIe CUCTEMBI
Hanpsokenus npenenbHble, Tonyckaemble B pacueTHble. KoadduuuenT 3anaca npodHo-
CTH. YCIJIOBUE IIPOYHOCTH, pAaCU€Thl Ha MPOYHOCTh. CTaTUUECKH HEOINpPEAEIUMBIE CUCTE-
MBI.

5 | Ilpumeps! pemrenne 3axayq

OcHOBHBIE pacueTHbIE MPEANOCHUIKH TMPH PEIICHUU 3a/ad Ha PaCTsDKeHHUH (CKaTHe).
[TocTpoeHue 3mop TPOAOILHON CHJIBI U HOPMAJIbHBIX HAPSIKECHUI

12

IIpakTH4eckue 3aHATHSA 2
Pemenue 3a1a4 Ha MPOYHOCTH MPU PACTSHKEHUH (CIKATUH)
JlabopaTopHbie paboThl 2
VicnipITaHusl Ha pacTsHKeHHE
CamocrtosiTeibHasA padoTa 00y4yalmmMXxcst 4
[TocTpoeHue >mtop NPOIOJIbHBIX CUJI, HOPMaJIbHBIX HANpPsDKEHUH U IepeMelleHnii Opyca
[TpoeKTHBIE M IPOBEPOYHBIC PACUETHI IPH PACTSHKEHUH (CHKATHH)
Tema 2.2 Cpe3 u Copnepxxanue yuyeOHOIro MaTepuaJa 2
CMsTHE ITpakTnueckue pacuersl Ha cpe3 U cMsaTHe. Cpe3, OCHOBHBIE PACUETHBIE MPEANOCHUIKH,
1 | pacuerHble popMyiibl, ycioBue MPOYHOCTH. CMsTHE, YCIOBHOCTH pacyera, pacueTHbIE
(dhopMyIIbl, yCIIOBUE IPOYHOCTH. JIOMyCKaeMble HanpsbkeHus. [Ipumepsl pacueTos.
JlabopaTopHbie paboThl 2

10




HcneiTannsa Ha CpE3 U CMATHC

CamocrosiTesibHAsi padoTa 00y4a0IMXCs 4
ITpoeKkTHpPOBOYHBIE PACUETHI HA CPE3 U CMSITHE
ITpoBepouHBIE pacueThl Ha CPE3 U CMATHE.
Tema 2.3 I'eomer- Copnepxxanue yueOHOIro MaTepuaJia 4
pudeckue xapakre- | 1 | ['eomerpuueckre XapakTepUCTUKU INIOCKUX CEUCHU
PUCTUKHU Cratnueckue MOMEHTHI ceueHHid. OceBble, IEHTPOOESKHBIE U TOJISIPHBIE MOMEHTHI UHEP-
nuu. ['aBHBIE OCHM M IVIaBHBIE LICHTPAJIBHBIE MOMEHTHI MHEpUUU. OCEBBIE MOMEHTBI
HMHEpLUU IIPOoCcTeHIInX ceueHUi. [1onspHble MOMEHTHI MHEPLUMH KPYTd U KOJIBLIA.
2 | Pacyer MOMEHTOB MHEPIMHU IUIOCKUX CCYCHHIA
Omnpenenenye raBHbIX LIEHTPAIBHBIX MOMEHTOB MHEPIMH COCTAaBHBIX CEYEHMH, UMEIO-
LIMX OCb CHMMETPHH.
CamocrosiTesibHasi padoTa o0y4yaummxcst 4
OrnpeziesieHe MOMEHTOB MHEPIIMK COMPOTUBIICHUN COCTABHBIX CEUEHUN
OnpeneneHue NoJIpHbIX MOMEHTOB HHEPLIMM COCTABHBIX CEUEHUN
Tema 2.4 Kpyuenue | Copepsxanue yq4eGHOro MaTepHaa 6
1 | HampspokeHHoe cocTostHME B Touke Tena. Yuctelid cnsur. 3akoH ['yka npu casure. Yu-
cTblil cnBur. 3akoH ['yka npu casure. Moaynb cisura. BHyTpeHHue cuiioBble (PaKTOpPbI
IIPU KPYYEHHUHU.
2
Kpyramuit moMeHT. [locTpoenue 3mop KpyTsamero MmoMmenTa Mk
Omnropel KpyTAMx MoMeHTOB. KpydeHue Opyca kpyrioro nomnepedyHoro ceueHus. Oc-
HOBHBIE TMNOTE3bl. HanpspkeHns B MONEPEYHOM CEUEHUU. YTOJI 3aKpY4YHBAHMUS.
3 | I[Ipumepsl pacueTa Ha MPOYHOCTH MPHU KPYUEHUH
PacyeTsl MWIMHAPUYECKUX BUHTOBBIX IPYKUH PACTSDKEHUSI U CKATHSL.
JlabopaTopHbie padoThl 2
Onpenenenyre MOy YOPYTOCTH NPU KPYUEHHUH
CamocrtosiTeibHast padoTa 00y4alOIMXCs 4
PacyeTbl Ha MPOYHOCTD U )KECTKOCTh IIPU KPYUYEHUHU
ITocTpoeHue n0p KPyTSIIMX MOMEHTOB U YIJIOB 3aKpPYYMBAaHUS IPU KPYYEHUHU Baja
Tema 2.5 U3ru6 Cojep:kanue yueOHOro MaTepuaa 10

11




[Tpsimoit u3ru6. [locTpoeHne >mrop M3rHOAIOIMIMX MOMEHTOB MX M IMONEPEYHON CHIIBI
1 | Qy. OcHoBHble nOHATUSA U omnpeneneHus. Knaccupukanus BunoB usruba. Buyrpennue
CHJIOBBIE (DAKTOPBI PH MPSIMOM H3THOE.

[Ipumepsl mocTpoeHus: SMIOp. OMIOPHl MONEPEYHBIX CHJI U HM3THOAIOLIMX MOMEHTOB.

2 HopmainpHble HanpsiKEHUs IPH U3ruoe.

3 Pacuersl Ha mpo4HoCTh mpu u3ruOe. PemieHne npumepoB pacdyeToB Ha MPOYHOCTh U
XKecTKOCTh npu u3rude. [locTpoeHue snop MONnepeyHbIX CUII U M3THOAIONINX MOMEHTOB.

4 KacatenbHble HanpsikeHus npu u3ruode. [loHsTre o KacaTenbHbIX HAPSDKEHUSX MIPU U3-

ruoe.

IIpakTH4yecKkue 3aHATHS

HcnibiTanue n3rn6a HEM30METPUIECKUM CITIOCOOOM

JlabopaTopHbie padoThl

OrnpenenieHne TMHEHHBIX U YIIOBBIX MEPEMEIEHUN MONEPEYHbIX CEUEHUN CTaTUYECKHU OIpe-
JeJIsieMOl OaJIKy U CpaBHEHHUE PE3yJIbTaTOB UCIBITAHUN C TEOPETUYSCKUMU PACUETaMH.

CamocrosiTejibHasi padoTa 00y4YarIuxcst

HOCTpOGHI/Ie OII0p I/I3FH68.IOH_[I/IX MOMCHTOB, IOIICPCUHBIX CHUJI IIPU n3rude

Pacuertn Ha IIPOYHOCTDb IIpU n3ruoe.

Tema 2.6 Cnoxuoe
COMPOTHUBIICHUE

Copepxanue yuyeOHOIro MaTepuaJa

I'unotesnl IMPOYHOCTH U UX HA3HAYCHHC. HaHpH)KCHHOG COCTOSAHUC B TOYKE YIIPYTOTO
1 Tena. I'maBHBIC HaITPsSXKCHUSA. MakcuManbHBIC KacaTelIbHBIE HAIpsoKCHUA. BI/I)II)I Harps-
’KEHHBIX COCTOSHUI. YHpOIJ_IeHHOC IJIOCKOC HAIPSIPKECHHOC COCTOSIHUC.

Pacuer Opyca kpyryioro mnomepedyHoro cedeHus: mpu u3rude ¢ kpydeHuem HazHauenue
TUIOTE3 MPOYHOCTH. DKBUBAIEHTHOE HaMpsbkeHue. [ unore3a HanOOIBIINX KacaTeNbHBIX
HanpspkeHuid. ['unotesa sHepruu Gpopmousmenenus. Pacuer Opyca kpyrioro momeped-
HOTO CEUEHUsI MPU COUYETAHUH OCHOBHBIX JehopMalui.

IIpakTHYeckHe 3aHATHA

HcnpiTanus Kpyrioro 6pyca rnpu u3rude ¢ KpydyeH’uem

CamocrosiTeibHast padoTa 00y4alOIMXCcst

PacyeTbl HA TPOYHOCTH IPU U3TUOE C PaCTSHKEHHEM

PacueTsl Ha IMPOYHOCTH ITPU u3ruoe ¢ KPYUCHUCM.

Tema 2.7 Ycra-

Coaep:xanue yueOHOro MaTepuaJia
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nocTts. [Ipoynocts
IIPU AMHAMUYECKUX
Harpyskax

Conporusienne ycranoctu. OCHOBHBIE TIOHATHS U ONIPEICTICHIS

[{ukibl HanpsDKEHUH. Y CTaJOCTHOE pa3pyllieHHe, ero MPUYMHBI B Xapaktep. Kpusas
YCTaNOCTH, Mpeie] BEIHOCIHBOCTH. DaKTOPHI, BIUSIONINE HA BEITUYHUHY TPEJeiia BbI-
HocymBocTH. Koadduiment 3amaca

OcHoBHbBIC TIOHATHS U ompeneneHus. [IpoyHocTs pu TUHaMHYecKux Harpyskax. [lo-
HSTHE O JWHAMHYECKUX Harpyskax. CWIIbI HHEPIUU TPU pacdyere Ha MpoYHOCTh. [u-
HAMUYECKOE HaNPsDKEHUE, TMHAMUYECKUN K0 HIHeHT.

CamocrosiTesibHAsi padoTa 00y4a0IMXCs 2
PacyeTpl Ha IPOYHOCTH MpHU YAAPHOU HArpyske
Tema 2.8 Yeroitun- | Comepsxanue y4e6HOr0 MaTepualia 2
BOCTD CKATBIX VCTOHYMBOCTB yIIPYroro paBHoBecHs. Kpurudeckas cuia
CTCPAKHCH 1 Kpurtnueckast cuiia, KpUTHYECKOE HampsbkeHue, THOKocTh., Dopmyia Ditnepa. @opmy-
na Slcunckoro. Kateropuu crepskHed B 3aBHCHUMOCTH OT UX THOKocTH. Pacuersl Ha
YCTOMUYMBOCTD CXKATBIX CTEPKHEM.
JlabopaTopHbie padoThl 2
Onpenenenne KPUTUIESCKON CHIIBI CKATOTO CTEPIKHS
CamocrosiTesibHas padoTa 00y4alIIUXCS 2
PemieHne 3a1a4 Ha yCTOMYMBOCTB CIKATBIX CTEPKHEH
Paznen 3 derann 52
MAaIIHH
Tema 3.1 OcHOBHEIE 6

nosioxeHus. Ppuk-
LIHOHHBIE Nepeadn

Conep:xxanue yueOHOro MaTepHaJia

1

OO0111e MOT0XKEHHS U OTIPEACIICHUS IeTajlel MalluH

[lenu u 3amaun pasaena. MexaHusm, MalluHa, JeTallb, cOOpodHas eauHuna. TpedoBa-
HUS, IPEABSBIIIEMbIC K MaIllHHAM, JIETAISIM U COOpOYHBIM eauHuIaM. Kareropuu pa-
6orocmocoOHOCTH U pacué€Ta Aeraneil MammH. [loHATHE O cuCTeMe aBTOMAaTU3UPOBAH-
HOT'O MPOCKTHPOBAHUSI.

OO6ume cBeneHus o nepegavax. HazHayeHne MexaHW4YecKHX Nepegad v ux Kiaccugu-
Kalyg 1o npuHuuny aeictBus. IlepegarouHoe OTHOIIEHHWE U NEPENATOYHOE YHCIIO.
OcHOBHBIE KMHEMAaTHYECKHE U CHUJIOBBIE COOTHOIIEHMs B mepenadax. Pacuér mHoro-
CTYIIEHYaToro NpuBoja

OpuKLIMOHHBIE Nepeaun U Bapuaropsl. [IpuHIMn paboThl (PPUKIMOHHBIX Mepenayd ¢
HEpEryJIUpyeMbIM NepeaaTouHbIM unciaoM. Hunmnapudeckas GpUKIHMOHHAS MTepeaaya.
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Bunsr paspymenus u kpurepun padorocnocobHocTH. [lepemaua ¢ GeccTyneHYaThIM
pEryInpoBaHUEM MEPEAATOYHOTO Yuciia — BapuaTopbl. O0IacTh NPUMEHEHHUS, OIIpee-
JICHHE IMana30Ha PEryJIHpPOBaHUSI.

CamocrosiTesibHAasi padoTa 00y4a0IMXCs

Pacuer ¢puknmoHHON niepenadn

Tewma 3.2 3yOuarsie
nepeaadu

Conep:xanue yueOHOro MaTepuaJia

OcHOBHBIE NOHATHUS O 3yOUaThIX nepegayax. OOuMe cBeAeHNs 0 3y0UaThIX Nepenavax.
XapakTepuCTUKY, Kiaccu(ukanus o0iacTh MpUMEHeHHs 3y04aTbix nepeaad. OCHOBBI
TEOPHUH 3yOUaToro 3alersieHus. 3aleIuieHUue IBYX 3BOJbBEHTHBIX KOJEC. 3aleruieHue
LIECTEPHHU C PEUKOM.

Hapeszanue 3y0ObeB MeToioM 00KaTku. KpaTkue cBeeHus 00 M3rOTOBICHUH 3y0UaThIX
2 kouiéc. [lonpesanue 3yobeB. Buasl paspymenuii 3youaTtsix koiéc. OCHOBHBIE KaTero-
pun paboTocnocoOHOCTH U pacuéra. MaTepralibl U IOIyCKaeMble HANPSHKCHUSI.

IIpakTH4yecKkue 3aHATHS

[TocTpoeHne IBOIBBEHTHBIX MPoduiIeii 3yObeB METOJOM OOKATKH.

CamocrosiTesibHas padoTa 00yYaOIIUXCS

PacuéTpl KOHMYECKUX nepeaady

Tema 3.3 Ilepenaua
BUHT-Taiika. Yep-
BSIYHAS Iepeada

Copepxanue y4eOHOIro MaTepuasa

[Tepenaua BunT-raiika. OcHOBHBIC MOHATHA. BuHTOBas nepenaya. [lepenaua ¢ Tperrem
1 CKOJIBXKCHUSI U TPEHHEM KadeHHs. Buabl pa3pylieHus u KpuTepuu paboToCrocoOHO-
cti. Martepuainsl BUHTOBOM napbl. OCHOBBI pacuéra nepeiaduu

Ueppsunas nepenaya. OcHoBHbIE onpenenenus. OO0mye CBeAeHNs O YepBAYHbIX Iepe-
2 nadax. YepssiuHas nepenada ¢ ApXMMEIOBBIM UYEPBSIKOM. | €OMeTpHYEeCKHE COOTHO-
menusi, nepenatounoe uncio, KIIJ[. Cumnsl, AeiicTByromue B 3anerieHuu. Buasl pas-
PYLLIEHHI YepBAYHBIX KOJIEC.

Anroput™ pacyera 4epBAYHBIX nepenad. Marepuansl u BbiOop. [Ipumep pacuera yep-
3 BAYHBIX Iepenad. Martepuaisl 3BeHbeB. PacyéT nepenayn Ha KOHTAKTHYIO ITPOYHOCTH
u n3rud. TemnoBoii pacuéT yepBIYHON Nepeayu.

IIpakTHYeckHe 3aHATHA

[Tpumep pacueTa 4YepBSIUHOTO PEAYKTOpa

CamocrosiTesibHas padoTa 00y4alOIIMXCH

Pacuer nepegaumn BUHT-raiika

Tema 3.4 Pemenurie

Conep:kaHue yeGHOT0 MaTepuasia
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nepenadn

Pemennbie nepenaun. OcHoBHBIE MOHATHS. OOIIME CBEEHUS O PEMEHHBIX Mepeaavax.
Jletanu pemeHHbIX Iepenad. OCHOBHBIE T'€OMETpUYECKHE COOTHOIIEeHUs. Cuibl U

1 .
HalpsDKEHUs B BETBAX peMHs. llepenarounoe yucio. Bunbl paspymieHudl U KpuTepuu
paboTOCIIOCOOHOCTH.

2 | Ilpumep pacuera peMeHHbIX nepeaay. Pacuér mepenad o TAroBoi cnocoOHOCTH.

CamocrosiTesibHAsi padoTa 00y4a0IMXCst 2
Pacuer pemeHHOH niepeayn
Tema 3.5 Llenuble Conep:kanue yeOHOro MmarepuaJjia 4
1eperain 1 Ienusle nepenaun. OOLIMe CBeACHUSA O LEMHBIX Ieperadax, KiacCupUKauus, AeTaau
nepenad. ['eomerpudeckue cootnomenus. Kpurepun paboTocrnocoOHOCTH. .
5 IIpumep pacuera nenHou nepenadu. [IpoeKTUPOBOYHBIE U IPOBEPOYHBIE PACUETHI IIEpe-
Jaun
CamocrosiTeibHast padoTa 00y4Yalommxcst 2
Pacuer nenHoi nepenaun
Tema 3.6 Banet 1 Conepxanue yeOHOT0 MaTepHaa 10
ocu. MydTbI
1 | Bausl, ocu. Meroauka pacuera. [Ipumep pacuera
Banbl u ocu, ux HazHaueHHe M KiaccUpUKALUs. DJIEMEHTbl KOHCTPYKLUH, MaTepHUalibl
BAJIOB U Oocel. [IpOEKTHPOBOYHBIN U IPOBEPOYHBIN PACUETHI.
2 | Onops! BaJioB U oceil MoAMMUIMHUKOB. OCHOBHBIE TOHSTHUS
O6mue cBenenus. [loamMMHUKN CKOJbXKEHUs. Buabl paspyiieHus, Kpurepuu padboTo-
cnocoOHOCTH. PacuéThl Ha H3HOCOCTOMKOCTD U TEIIIOCTOMKOCTb.
[Mopmmnuuku xkauenus. Knaccupukanus, odoznauenne. Oco6eHHOCTH pabOThI U MPHUH-
UM BbIxoja u3 crpos. [Tonbop MOAMMIHUKOB MO JUHAMUYECKOH TI'py30M0IbEMHOCTH.
CMma3blBaHUE U YIUIOTHEHHE.
3 | Mydtsl. Knaccudpukanus. Msydenne. Mydtsl. Haznauenue u knaccupukanus MyQt.
VYCTpolCTBO M NpUHIUI EHCTBUS OCHOBHBIX My(dT. Ilogbop crangapTHRIX U HOpMasu-
30BaHHBIX MY(T.
4 | TlopmmnmHuKY KadeHus. V3yueHne KOHCTPYKIMU MOMIIAITHUKOB KaueHHs U OIpeJiene-
HUE B HUX NOTEph Ha TpeHue. Pacuer mydr.
5 | Pacuer mydrt. ITogbop cTangapTHRIX 1 HOPMAJIM30BaHHBIX My(dT
CamocrosiTeibHass padoTa 00y4alOIMXCcs 4

Pacuer Myt

HpOCKTI/IpOBO‘IHBIe W IMMPOBCPOYHEIC PACUCTEI BAJIOB MMOAINHUITHUKOB
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Tema 3.7 Hepass- Copnepxxanue yeOHOro marepuaJia 4
CMHBIC 1 pasheM- 1 | Csapuble coenuHenus u ux pacuer. Hepazpémuble coequnenus. CoeIMHEHUS CBapHBIE,
HEIC COCMTHHCHMA nasiHele, Kieesble. OCHOBHBIE THUIIBI CBAPHBIX IIBOB U CBapHBIX coequHeHuil. Jlomyckae-
MbIe HampspkeHus. Pacu€r coeanneHuil mpu oceBoM HarpyxkeHuu. OOIIue CBEACHUS O
KJICEBBIX U NasiHBIX COCIMHEHUSX.
2 | Pe3pOoBbIe, mmoHOUHBIE coeauHeHus. Pa3pémuble coennHenns. Pe3b0oBbie COeJMHEHNS.
Pacuér ogumHO4HOrO OONTA HAa MPOYHOCTH MPH MOCTOSHHON Harpyske. llImoHouyHble H
nuunessle coenuHenus. Knaccngukanus, cpaBHUTENbHAA XapakTepucTuka. I[IpoBepou-
HBIW PACUYET COCAMHEHUI
CamocrosiTesibHas padoTa 00yYaIIUXCS 2
PacueT cBapHbBIX COEAMHEHMIT
AyIMTOPHBIX HATPY3Ka. 150
CamocrosiTesibHas padoTa 75
Bcero: 240

I[J'ISI XApPaAKTCPUCTHUKU YPOBHA OCBOCHUSL yqe6H0ro MaTepHraia UCIIOJIb3YIOTCA CICAYHOIIUC 0003HAYEHM:

1.— o3HakOMUTENbHBIN (y3HaBaHUE paHEE U3YUYEHHBIX 00BEKTOB, CBOMCTB);
2.— penpOyKTUBHBIN (BBIIOJHEHHE AEATEIBHOCTH 110 00pa3sily, MHCTPYKLUU WU 1O/ PYKOBOJICTBOM);

3.— IPOXYKTUBHEIH (TUTAHUPOBAHUE U CAMOCTOSTEIILHOE BBIITOJIHEHUE JICATEIFHOCTH, PEIICHHE TPOOJIEMHBIX 33]1a4).
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3. YCJIOBUS PEAJIU3ALIAUA PABOYE ITPOT'PAMMBI JUCHUILIAHBI

3.1 TpeOoBanusi K MUHUMAJBLHOMY MaTepHAJIbHO-TEXHHYECKOMY obecie-

YECHUIO0

Peanuzanus ydyeOHOU TUCHUIUIMHBI TpeOyeT Hanmuuusg jgadopatopuu «TexHu-

YCCKasgd MCXaHHUKa».

ObopynoBanue 1a00paToOpuu:

IPOrpaMMHO-METOANYECKUN KoMILIeKC « TexHruueckasi MeXaHuKa» B COCTa-
Be: 3-X MEpHBIC MOJEIN CTAHKOB, YCTAHOBKH JJISI BHITIOJHEHUS J1abopa-
TOPHBIX PaboT, yuyeOHbIEC IJIAKAaThl U JAOOpPATOPHBIE MOJEIH, JEMOHCTPH-
pYIOILIE OCHOBHBIE MOJ0KEHUS Kypca.

IMOCaOYHBIC MCCTA 10 KOJIMYCCTBY o6yqaloumxcs1.

TexHuueckue CpCaACTBa O6y‘{eHI/ISII

IICPCOHAJIBHBIC KOMIIBIOTCPBI,

— HHTCPAKTHBHAA JOCKa C IIPOrpaMMHBIM O6CCHG‘1€HI/I€M;

3.2. UudopMmaunoHHoe odecneyeHne o0yueHust

IlepeyeHb pekoMeHAyeMbIX y4eOHbIX M3AaHHWil, UHTepHeT-pecypcoB, 10-

MOJIHUTEJILHOM JTUTEPATYPbI

OcCHOBHBIE

1.

Apkyma A. U. TexHuueckas MexaHuka. TeopeTHyeckass MExaHUKa U CO-
IPOTUBIICHUE MAaTepUAIOB: YueO. Uisi MAaIIMHOCTP. CIHEll. TEXHUKYMOB. — 3-
e m3A., ucnp. — M.: Beicmas mk., 2018 . — 352c.

Bansmukor FO. H., bapmun M. U., Teopernueckas MexaHUKa: KpaTKHiA
KOHCIICKT C BKJIFOUCHUEM TPUMEPOB PEIICHUS THUITOBBIX 3a/1a4 1O BCEM Te-
Mmam kypca: ['enukon [Lmroc. 2019. — 382¢

Huesckuii B. A. Teopernueckass MexaHuka: YdyeOHoe mocobue. 3-e¢ u3l.:
HznarenscTBO «Jlane», 2019. —320c.

CeroB B. 1. CoopHuK 3ama4 1m0 TeXHUYECKOM MexaHuke: yueO. [locoOue
JUIsl cTyAeHToB yupexaeHuit cpen. [Ipod. ObpazoBanus. — 6-e uzm., — M.:

N3naTensckuit neHTp «Akanemus», 2020. — 224c.
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5. Tapacor B. H., bosipkuna 1. B., KoBaieuko M. B., ®enopuenko H. II.,
®ucenko H. U. Teopernueckas mexanuka. —M.: M3n-Bo TpauncJlut, 2010. —
560c.

HNHTepHeT —pecypcbl

1. Dnektponnslii pecypc «TexHuueckas Mexanuka». @Dopma gocryna:
http://technical-mechanics.narod.ru

2. DNeKTpoHHBIN pecypc «OCHOBBI TEXHHUYECKOW MeXaHUKW». PopMa J10CTy-
ma: http://www.ostemex.ru

3. DOmnektpoHHbIi pecypc «Teopermueckas mexanuka». dopma gocryna:
http://www.teoretmeh.ru

4. DOnexTpoHHbIM pecypc «CompoTuBiieHMEe MarepuanoB». PopMa gocCTyma:
http://www.soprotmat.ru

5. OnekTpoHHbIH  pecypc  «/[eramm  mammb».  ®Popma  gocryna:
http://www.detalmach.ru

JIOTIOJIHUTENbHBIE HCTOYHUKMU:

1. BunokypoB A. M., COOpHUK 3a/1a4 110 CONPOTUBIECHUIO MAaTEPUATIOB: YUeO.
[Tocobue st ygammxcs MamuHOCTp. cnell. TexHukymoB. — M.: Bricias
mkosa, 1990. — 383c.

2. Tloxposckwii B. E., Ctonmsipuyk A. U.. Texanueckas mexanuka: Meroanye-
CKH€ YKa3aHUs U KOHTPOJIbHBIC 3a/IaHUsI 111 00YUAIOIIUXCSl MAITUHOCTPOU-
€TJIbHBIX CIICIIMAIBHOCTEH TEXHUKYMOB. — 2-¢ m3A. — M.: Beicmr. mik., 1990
— 160c.

3. CeroB B. U. COopHuk 3amau mo TexHuueckoi mexanuke: yued. [Tocobue
JUTSI CTYJIEHTOB yupexaenuit cpen. [Ipod. ObpazoBanus. — 6-e¢ uzm., — M.:
M3naTensckuii ieHTp «Akanemus», 2020. — 224c.

4. ®daiin A. M. COopHUK 3a/1a4 110 TeopeTuyeckor Mexanuke: Yue0. [Tocobue

JUISl TEXHUKYMOB. — 2-¢ u31., — M.: Beicmias mikona, 2017. — 256c¢.
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4. KOHTPOJIb 1 OLEHKA PE3YJIbTATOB OCBOEHUA AUCILMU-

IIJIMHbI

KOHTpOJ'IL N OIE€HKa PE3yJIbTATOB OCBOCHHA AWCHUINIMHBI OCYIICCTBIIACTCA

IMPpCIIoAaBaTCiIcM B IIPOHCCCC IIPOBCACHUA IIPAKTHYCCKHX BaHSITHﬁ, TCCTUPOBAHMH,

OK3aMCHa, a TaKXKC BbIIIOJIHCHU O6y‘-IaIOIlII/IMI/ICH HHIANBUAYaJIbHBIX BaHaHHﬁ.

Pe3yabTarsl 00yyeHus
(ocBOEHHbIE YMEHHsI, YCBOCHHbIE 3HAHUSI)

@DopMbI U METO/IbI KOHTPOJISI M OLIEHKHU
pe3yJabTaToB 00y4eHHsI

YMmenus:

MMPOU3BOANUTHL PACUCTBl MCXAHHYCCKUX ICpcaad H

IMPAKTUYCCKHUEC 3aHATHUA,

o TCCTUPOBAHUA
IMPOCTECUIINX C60pO‘IHBIX (1870504008
OK3aMCH
INPAKTUICCKUC 3aHATHA,
quTaTh KHHEMATHYCCKHUEC CXCMBbI
OK3aMCH
INPAKTUICCKUC 3aHATHUA,
ONPCACIIITE HAIPSAXKCHUA B KOHCTPYKIHUOHHBIX 3JIC-
BBITIOJIHCHU A
MCHTaXx o
UHAUBUAYAJIBHBIX 3aJaHUU
OK3aMCH

3HAHUA:

OCHOBBI TEXHUYECKON MEXaHUKH

JoMallHsst padora,
caMmocTosiTeNbHas paboTa,

9K3aMeH
BUJBI MEXaHU3MOB, UX KMHEMATUYECKHE M JHHAMH- | CAMOCTOsITeNIbHAs padoTa,
YEeCKHE XapaKTEPUCTUKH 9K3aMeH
METOAUKY pacuera AJIEMEHTOB KOHCTPYKIUH | TECTUPOBAHMUS
Ha NPOYHOCTb, KECTKOCTh U YCTOHYMBOCTb IIPU Pa3- | CaMOCTOSATENIbHAs paboTa,
JMYHBIX BUJAX JedopManuu 9K3aMeH
OCHOBBI PAaCYETOB MEXaHMUYECKHX IMepefady M Mpo- | caMOCTOsATeNbHas paboTa,
CTeHIKX cOOPOYHBIX €MHMIL OOIIEro Ha3HAYECHMUSI 9K3aMEH

19




