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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o  yueOHOM  guciuiuinHe  «TexHUYecKas  MeXaHUKay»
npeaHa3HayeHa JUisi MOATOTOBKM K BCTYIUTEIBHBIM HCIBITAHUSIM aOUTYpPUEHTOB,
MOCTYMNAIOIIMNX Ha COKPAIIEHHBIH CPOK 0OydeHus 1o crernuaibHocTaM 6-05-0811-03
Menuopanusi 1 BOJTHOE XO3SIMCTBO.

[lepeyenr  crnenMalbHOCTEH  CPEOHEro  CHElUaIbHOrO  00pa3oBaHUS,
COOTBETCTBYIOIIUX CHEIHAIBFHOCTSAM 00pa30BaTeIbHONW MpOrpaMMbl OakaidaBpuarta
WIM HENPEPHIBHOM 00pa30BaTENbHOW MPOrpaMMbl BBICIIErO0 OOpa30BaHUSA, IS
MOJIyYEHHUs] BBICHIEr0 OOpa3oBaHHMs B COKPAUICHHBIA CpPOK, ONPEIEISI0TCA
nocTaHoBjiIeHHEeM MuHucTepcTBa oopa3oBanusa Pecyonuku benapycs ot 01.11.2022
Ne 412 «O nomydyeHun BeICIIETO 00OpAa30BaHUS B COKPAIICHHBINA CPOK».

JUIst  yCcHnemHoro MpoXOXACHHUS BCTYNHUTENbHBIX HCIBITAHUNA aOUTYpPUEHT
JOJI7KEH 3HATH:

- OCHOBHBIE IIOHATHUS U AKCUOMBI CTATHKH;

- METOJIMKH pacyeTa CUCTEMBI CXOIAIINXCS CUII;

- METOJIMKH pacyeTa CUCTEMBI IPOU3BOJIBHO PACIIOIIOKEHHBIX U NApAJIEIBHBIX CHUII,
METOJIMKH pacyeTa MPOCTPAHCTBEHHOM CUCTEMBI IIPOU3BOJIBHO PACIIONIOXKEHHBIX CUIT,
- (hopMyIIBI AJ1s onpeeNIeHUsI HEHTPa TSHKECTU MIPOCTHIX U CIIOKHBIX QUTYD;

- OCHOBHBIE ITIOHATHS O PABHOBECUH TBEPJIOIO TENA;

-OCHOBHBIE OIPEJEICHHS U PACUETHI INIOCKUX CUCTEM Ha LIEHTPAIBHOE PACTSKEHUE U
CoKaTHe;

- pacyeT IUIOCKUX CUCTEM Ha Cpe3 U CMSITHE;

- OIIpPE/ICJICHNE T€OMETPUUECKUX XapAKTEPUCTHK IMOMEPEYHBIX CEUECHUU 3JIEMEHTOB
KOHCTPYKIIUH;

- pacueT TIUIOCKMX CHCTEM Ha CII0HOE COMpOTUBIEHHUE (KOCOW  M3ruo,
BHCIICHTPEHHOE PACTSKEHHE U CXKATHUE);

- METOJMKH pacyeTa Ha yCTOMYNBOCTh LIEHTPAIbHO-CKATBIX CTEPIKHEM;

- METOJIMKH pacuera OpycheB KPYIJIOTro MONEPEYHOro CEYEHUS Ha KPyUYeHHUE;

- pacyeT 3JE€MEHTOB KOHCTPYKIMI Ha TMHAMUYECKUE HArPy3KH;

- OCHOBBI CTaTUKH COOPYKEHHUU (MCCIIEJOBAaHUE FEOMETPUYECKON CTPYKTYpPBI, pacuer
IUIOCKUX (epM, MOHATUS U MOCTPOCHUE JTUHUHM BIAMSIHMS IJIs1 IPOCTOM Oanku U JUIst
CTepXHEH MIOCKUX (pepM, OCHOBBI pacyeTa CTaTHUECKU ONPEAETUMBIX IJIOCKUX paM
U TPEXIIAPHUPHBIX APOK);

- METOJUKH pacyeTa nepeMenieHui B CTAaTUYECKU ONPEIETUMBIX CUCTEMAX;

- METOJIMKA pacyeTa CTaTUYECKH HEONPEACIMMBIX CUCTEM METOJIOM CHIL

- pacyeT MOJNOPHBIX CTEH,

J0JI7KE€H YMeTh:

- BBIOMpaTh pallMOHAIBHYIO PACUETHYIO CXEMY 3JIEMEHTOB KOHCTPYKIIHIA;

- IPOBOJIUTH MPEIBAPUTEIbHBIE M TMPOBEPOYHBIE PACUETHl COTJACHO MPHUHITHIM
METOJMKAM I OINpPEAENICHUs] ONTHUMAJbHBIX pPa3MEPOB IONEPEYHOTO CEYEHUS
AJIEMEHTOB KOHCTPYKLMH.
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COJEP/ KAHUE YYUEBHOI'O MATEPUAJIA

BBEJAEHHUE
Conepxxanne mnpenmera «TexHuueckas MexaHuka». HMcropus pa3BUTHA
MeXaHUKU. Poiib M 3HayeHUEe MEXaHUKU B CTPOUTEIIBCTBE U APYIUX OTPACIAX
TeXHUKU. Mexannyeckoe IBwxeHue. PaBHoBecue.

Pasznea 1. CTATUKA

Tema 1.1. OcHOBHBbIE TOHATHSA U AKCUOMbI CTATHKH

AGcomoTHO TBepaoe Tenmo. MarepuanbHas Touka. CHcTeMa MaTepuaibHBIX
Touek. CBoOomHOe M HecBoOomHOe Teno. Cuiia Kak BEKTOp: €AMHMIA CHIbl B
Mexnaynaponnoin cucreme eaunun, (CH). I'paduyeckoe u300pakeHHUE CHIIBL.
Mopyib, HalpaBJIeHUE U TOUYKA MPUIOKEHUS CUJIBL.

Cucrema cui. OKBUBAJIICHTHBIE CHCTEMBI CUJ. PaBHOAEWUCTByromas U
YpaBHOBEIIHUBAOIIAs CUIbl. CUIIbI BHEIITHUE U BHYTPEHHUE.

[lepBas akcuoma cratvku (3akOoH uHepiuu). Bropas akcuoma (ycioBue
paBHOBecHUs IBYX CuiI). TpeThst akcroMa (MIPUHIUI IPUCOCTUHEHUS U OTOPACHIBAHUS
YpaBHOBEIIEHHOW cucteMbl cui): CleacTBUe BTOPOM M TPETbEM aAKCHOMBI —
MEPEHECeHEe CWJIbl BIOJIb JUHUU ee jAeictBus. YerBepras akcuoma (IIPaBHIIO
napajuieiorpaMma CwiI); MpaBWIO TpeyroibHuKa cui. llaras akcuoma (3aKoH
paBEeHCTBA JIeUCTBUA U NpoTHBOIeHcTBUI). [llecTast akcnoma (TPUHLIMIT OTBEPICHUS ).

Cesi3u. Peaknuu cBsizeit. [lpuHuun ocBoOOX)1aeMOCTH OT CBsizel. MaeanbHbie
CBSI3U U MPaBUJIA OTIPECIICHUS HAIPABJICHUS UX PEAKIIUA.

Tema 1.2. Iliiockasi cucrema CXOASAIIAXCH CHJT

Cucrema cxomsamuxcsa cuil. CHIOBOM MHOIOYroJIbHUK. ['eoMerpuueckoe
YCJIOBUE PAaBHOBECHS IIJIOCKOM CUCTEMBI CXOASIIUXCS CUIL.

Mertoauka pemieHus 3aa4 Ha paBHOBECUE INTIOCKOW CUCTEMBI CXOMSIINXCS CUTT
C UCIIOJIb30BAaHUEM F€OMETPUUECKOTO YCIOBUS PAaBHOBECHS.

Teopema 0 paBHOBECUHU TPEX HEMAPAJICIbHBIX CHUJL.

IIpoekuus cunbl Ha ock. [IpaBwiio 3HakoB. [Ipoexkuuu cuiabpl Ha JBE B3aMMHO
NEPIEHIUKYJIAPHbIE OCH. AHAIMTHUYECKOE OIpeeICHUe PaBHOACHCTBYIONICH
MJIOCKOM CHCTEMBI CXOMSIIMXCS CUJl (METOJ MPOEKINi). AHAIUTUYECKUE YCIIOBUS
paBHOBECHS INIOCKOM CUCTEMBI CXOSAIINXCS CUJT (YpaBHEHUS PAaBHOBECHS).

Mertoauka perieHus 3aja4 Ha paBHOBECUE IJIOCKOW CUCTEMBI CXOJISIINUXCS CHTT
aHAJIUTUYECKUM CIocoOoM. PanroHanbHbIl BIOOP ocelt koopauHat. Mcrnosib3oBanue
CUMMETPHUH.

[Tonstue o pepme. [1nockue ctatnuecku onpeaenumeie Gepmbl. OnpeneseHue
YCWJIMHA B CTEPKHSAX (ePMBI METOJOM BBIPE3aHUSI Y3IIOB.

Tema 1.3. Ilapa cua
[Tapa cui. Bpamaromee aeicTBue mapbel CWJI Ha Teno. MOMEHT Maphl, 3HAK
MOMeHTa. MOMEHT mapbl Kak BEKTOp. OKBHBaJIEHTHOCTh mnap. CroxkeHue nap.
VYcnoBue paBHOBECHS TNIOCKON CUCTEMBI Map.
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Tema 1.4. [linockast cucTeMa NPOU3BOJIBHO PACIOJI0KEHHBIX CHJI

MOMEHT CHJIBI OTHOCUTEIBHO TOYKH, 3HAK MOMEHTA, YCIIOBUE PABEHCTBA HYJIIO.

IIpuBenenue cuibl K JaHHOMY LEeHTpY. [IpuBeneHne miioCcKol CHUCTEMBI CUIT K
JAHHOMY LEHTpY. [ J1aBHBINM BEKTOP U IVIABHBIA MOMEHT IUIOCKON CUCTEMBI CHIL

PaBHOBECHE IUTOCKOM CHCTEMBI CWI: AHAJIUTHYECKOE YCIOBHE PABHOBECHS.
VYpaBHEeHHE paBHOBECHSI IIJIOCKOW CHUCTEMBI IPOU3BOJIBHO PACIIONOKEHHBIX CUJ (TpH
BUJIa). YPABHEHUS PaBHOBECHS IJIOCKOW CUCTEMBI ApAJUIEIbHBIX CHUJI (J1Ba BUJIA).

OcHoBHbIE BHIBI OMOp OATOYHBIX CHUCTEM: MIAPHUPHO-TIOJBMIKHAS OMOPA,
IaPHUPHO-HETIOIBHKHAS, KECTKOE 3alEMIICHUE — UX PEAKLINH.

Knaccudukanus Harpy3ok — cocpeioTOYEHHbIE CUJIbI, COCPEIOTOUCHHBIE Maphbl
cu1 (MOMEHTBI), pacpeeIeHHbIE Harpy3KHu.

Meroauka pemeHns 3a7ad Ha PaBHOBECHE IIOCKOM CUCTEMBI MPOU3BOJIBHO
PacHoJIOKEHHBIX U MapajlIeNIbHbIX CUJI. PallMoHaIbHBIN BEIOOP KOOPAMHATHBIX OCEH,
LIEHTPOB MOMEHTOB. [IpoBepka perieHus.

AHanUTUYECKOE ONPEICTICHUE OTIOPHBIX peaKuii 0aokK.

Tema 1.5. IIpocTpaHcTBeHHas1 cUCTEMAa CHJI

[Tapannenenunen cun. PaBHOmeHCTByromas IPOCTPAHCTBEHHOM CUCTEMBI
cxomdmuxes cwi. IIpoexknms cwibl Ha TPU B3aUMHO INEPHEHIAUKYIISAPHBIE OCH.
PaBHOBecHE POCTPAHCTBEHHON CUCTEMBI CXOMSAIIMXCS CUIL, YPAaBHEHUSI PABHOBECHS.

MOMEHT CHIIBI OTHOCUTENBHO OCH, €TO 3HAK U YCIIOBUS PAaBEHCTBA HYJIIO.

[IpocTpaHcTBEHHas1 cUCTEMa MPOU3BOJIBHO PACIIOJIOKEHHBIX CHJI. Y PaBHEHHMS
PABHOBECHUSI TaKOW CHCTEMBI. YPAaBHEHHUs PABHOBECHUS NMPOCTPAHCTBEHHOM CUCTEMBI
MapajuIeNIbHBIX CUJI.

Tema 1.6. LlenTp Tsi3KECTH

IlenTp mnapamienbHbIX CUI, €ro CcBouWcTBA. POpPMyNbl [Js ONPEACIICHUS
KOOpJMHAT LUEHTPA NapajuleIbHbIX CUJL.

Cuna Tspxectd. LIEeHTp TSDKECTH Tefla Kak LEeHTp napauiesibHbIX cuil. KoopauHatel
LIEHTPA TSHKECTU OJAHOPOIHOIO Tesia. KoopamHaTel LIEHTpa TSHKECTH TOHKOW OJHOPOIHON
wiacTUHKUA. CTaTHYECKU MOMEHT IUIOMIAN TUIOCKOW (DUTyphl OTHOCHUTEIBHO OCH —
OTIpeJIeNICHNE, EAUHUIIA U3MEPEHHs], CIIOCOO HAXOXKICHUS, YCIOBHUE PABEHCTBA HYJIIO.
dopMysbl IS OMPENENCHUs] KOOPAWHAT IIGHTpa TKECTH CIOXKHBIX — UTyp,
COCTABJICHHBIX U3 JIMHUM, IJTOIIAAeH U 00bEMOB C TIOMOIIIBIO UX CTATUYECKUX MOMEHTOB.

[TonokeHue 1MeHTpa TSHKECTH (DUTYDP, UMEIOIINX OCh M TJIOCKOCTh CUMMETPHH.
[TonoxxeHue MEHTPOB TSHKECTH MPOCTBIX TeOMETPUUYECKUX (UTYpP: MPSIMOYTOJIbHUKA,
TPEYroJIbHUKA, TPANECLUH, TOJIYKpPYyTa, NapaboINYecKuX TPEyroabHUKOB.

Onpenenenue  KOOpAMHAT  LEHTPA  TSHDKECTH  CIOXKHBIX — CEUECHUH,
MPEACTABIIAIONIUX CO00M COBOKYMHOCTh TPOCTBIX TE€OMETpUYECKuX Quryp,
CEUYCHH, COCTABJICHHBIX U3 CTAHJAPTHBIX MPOKATHBIX MPOUIICH.

Tema 1.7. YcTOMYMBOCTH PABHOBECHS TBEPAOI0 TeJa
YcToliunBoe, HEyCTOMYMBOE U Oe3pa3irMyHOe pPAaBHOBECHUS TBEPAOrO Teja.
YcmoBue  paBHOBECHS — Te€la, MMEIOLIET0  ONOPHYK  IJIOCKOCTb.  MOMEHT
OTNIPOKUABIBAIOLINI 1 MOMEHT yaepxkuBatoiuii. Ko puiueHT ycTondanBoCTH.
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Pasznen 2. MEXAHUKA MATEPHUAJIOB

Tema 2.1. OcHOBHBIE I10JIOKEHHS

Henu m 3amaum pasnena «MexaHMKa MaTepuagoB» M €ro CBSI3b C JIPYTUMHU
pazieaMu  TEXHUUYECKOM MEXaHMKH M CIeHHaIbHBIMU TpeaMeramu. Kpatkue
CBEJICHHS 10 MCTOPHHM Pa3BUTHUS MEXaHMKU MarepuaiioB. [loHsTtue o0 ynpyrux u
macTuyeckux nedopmanusax. BoemHue cuibl (Harpysku), MX KiacCUpUKaIWS:
00BEMHBIE, TOBEPXHOCTHBIE, CTATHYCCKUE, TUHAMHYICCKHE.

OcHOBHBIC JOMYIIEHHUS W TUIIOTE3bl O CBOMCTBAX MaTEpPUATIOB M XapaKTepe
neOpMHUPOBAHUS:  OJHOPOAHOCTh,  HEMPEPHIBHOCTH  CTPOCHHS,  YIPYTOCTh,
W30TPOIMHOCTh, BEChbMa Majble W3MEHEHUs (OpPMBI W pPa3MEpoB, JHWHEHHas
3aBUCUMOCTh MEXJY CHUJIAMU W BBI3BIBAEMBIMU HWMH TEPEMEIICHUSMU, MPUHIIUI
HE3aBHUCHUMOCTH JIEHUCTBUS CHUIL.

I'eoMerpuueckass cxemaTu3allds JJIEMEHTOB KOHCTpyKIui. OrnpeneneHue
BHYTPEHHHUX CHJ (METOJ ceueHHil). BHyTpeHHHE CHJIbI B TOMNEPEYHBIX CESHMSIX
opyca. OcHOBHBIC BHJIBI JIC(DOPMUPOBAHHOTO COCTOSHUSA Opyca (BHIBI HAIPYKESHUS).
HanpsikeHusi: mojiHoe, HOpMaJIbHOE U KacaTeJIbHOE.

Tema 2.2. PacTsizkeHHe M C:KaTHe

[IpononeHas cuna. HopmanbHOe HanpspkeHUE B TOMEPEUHBIX CEUEHUsIX Opyca.
[locTpoenue 3moOp MNPOAOIABHBIX CHUJ W HOPMalbHbIX HanpspkeHuil. IlonsTthe o
KOHLIEHTpAluy HalpsLKEHUM.

[IpononbHas nedopmanus npu pactsxeHuu (cxatuu). 3akoH ['yka. Moaynb
npoJosbHOM  ynpyroctd. OrmnpeneneHue NEepeMEIeHUd TOMEePEYHbIX CEUESHHI.
XKectkocTh ceueHus Opyca nNpHu pacTSXKEHUU U CKATHU.

ITonepeunass  aedpopmanusa.  Kospduument  momepeuHort  aedopmarmu
(xoaddurment Ilyaccona). HampspbkeHne 1o HaKJIOHHBIM ITUTOIIKaM. MaKcHUMallbHBIC,
HOPMAJIBHBIE U KacaTeJIbHBIE HAPSHKEHUS. 3aKOH MTAPHOCTH KacaTEIbHbIX HAIIPSKEHU.

MexaHudeckue  UCHbITaHUS ~ MarepuayioB.  JlmarpamMMmsl — pacTsSKEHUS
IUIACTUYHBIX M XPYNKUX MaTEpPUAIOB, UX MEXaHUYECKUE XapaKTEPHUCTHUKU: IpEae
IPONOPLUMOHAILHOCTH; TpeAeN TeKydecTH ((pU3MYecKuil U YCIOBHBIN); Mpeneln
IIPOYHOCTH. XapPAKTEPUCTUKU IUIACTUYECKUX CBOMCTB: OTHOCUTEIBHOE OCTATOYHOE
YIUIMHEHNE TIPU Pa3pblBE U OTHOCHUTEJIBHOE OCTATOUHOE cyxeHue. [IpenBapurensHas
BBITSDKKAa MaTepuasia 3a mnpenen Tekydectu. llonarune o Haknene. SIBieHue
noJizydyectu. Penakcanus.

JHomyckaemoe HampsbkeHne W Kod(h@UIMEHT 3amaca MPOYHOCTH MO Mpeaeny
TEKY4YeCTH U mpeaeny MNpodyHocTH. OCHOBHbIE (DaKTOpBI, BIMSIONIME Ha BBIOOP
kod(duireHTa 3amnaca NpOYHOCTH.

Pacyetsl Ha OpPOYHOCTB: MPOBEPOUHBIM, IIPOEKTHBIN, OIpEICIICHUE
JOIIyCKaeMOU Harpys3KH.

Brnusane cobctBeHHOTO Beca Opyca Ha HampsikeHus u aedopmanuu. [lorstue
0 OpyChSIX paBHOTO CONPOTUBIICHHUS.

[loHsiTHE O CTaTMYECKHM HEONPEAEIMMBIX CHUCTEMax IpU PACTSHKEHUH U
CXKaTUW. YPAaBHEHMsS CTATUKM W YpPAaBHEHHMs IepemelieHud. Pacuer mpocrermmx
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CTAaTUYCCKU HCOIPCACINMBIX CTCPKHCBBIX CHUCTCM. TeMnepaTypHLIe U MOHTAa)XXHBIC
(HaanII)HBIe) HAIIPSKCHUA B CTATHYCCKH HCOIIPCACIUMBIX CUCTCMAX.

Tema 2.3. PacueTnl Ha cpe3 U cMATHE
[lonsitne o uucrom casure. Jedopmarmst casura. Mojens ciBura. 3aBUCUMOCTh
MEXTY TpeMsl yrpyruMu noctostHabIMU E, V u G as1st u30TporHoro marepuana.
Cpe3 u cMsTHE: OCHOBHBIE PAacueTHBIE MPEANOCHIIKA U pacyeTHbIe (POPMYIIbI,
YCJIIOBHOCTH pacueta. PacyeTHble cONpOTUBIECHHUS Ha cpe3 U cmsitue. [Ipumepsl
pacueTa 3aKJIENOYHbIX, OOJTOBBIX, CBAPHBIX U KJIEEBBIX COCTUHCHUI.

Tema 2.4. 'eomeTpryecKue XapaKTEePUCTUKHU IIOCKUX CeYeHHUIt

[ToHATHE O TEOMETPUUECKUX XAPAKTEPUCTUKAX IUIOCKUX MONEPEUYHBIX CEUCHUMN
Opyca. MOMEHTBI MHEPIIMH: OCEBBIE, MOISPHBIN U EHTPOOEKHBIN. OCEeBbIE MOMEHTHI
UHEPLUUHA IPOCTEHIINX CEYECHUN: IPAMOYIOJBHOIO, TPEYTrOJIbHOIO, KPYyroBOIO H
KOJIBLIEBOTO.

3aBUCUMOCTb MEXJAY OCEBBIMM MOMEHTAaMU HHEPUUU OTHOCHUTEIBHO
IapajulesIbHBIX Oceil. I'J1aBHbIE OCH W TJIaBHBIE LIEHTPAJIBHBIE MOMEHTHI MHEPLUU.
OnpeneneHue TINaBHBIX LEHTPAJIbHBIX MOMEHTOB HHEPLUU COCTaBHBIX CEUYCHUH,
UMEIOUNX 0Chb CUMMeTpUH. COPTaMEHT NPOKATHBIX PO uUiIei.

Tema 2.5. U3rud npssmoro opyca

OcHOBHBIE TOHSATUA W oOmpeacicHus. BHyTpeHHUE cuiioBble (QaKTOphl B
MONEPEYHOM CEUCHHUH Opyca Mpu MpsSIMOM U3THUOE: TonepeyHasl cujaa U u3rudaronui
MOMEHT. Huddepenuuanbubie 3aBUCUMOCTH MEXITY WHTEHCUBHOCTBHIO
pacrpeieJIeHHON Harpy3Ku, MOMEePEeYHON CUIION U M3rH0aI0IIMM MOMEHTOM.

HopmanbHoe HampsbkeHHe TpU YHCTOM H3rMOE B TMPOM3BOJIBHOM TOYKE
nornepevyHoro ceueHus: Opyca. Kectkocth cedenusa. Pacmpoctpanenue dopmyi,
MOJIYYCHHBIX JUISI YUCTOrOo M3ruba, Ha momepedHbld u3rub. I[lonstue 06 oceBoM
MOMEHTE COIPOTHUBIICHHS CEYEHUS. DMI0pa HOPMAJIbHBIX HAIPSKEHUN B TIONEPEUHOM
ceuennu. @opmyna KypaBCKOro s KacaTeJIbHbIX HANPSHKEHUN B ITONEPEYHBIX
CEUCHHIX 0ajoK. DMIOphl KacaTeIbHBIX HAMPSKEHUHN JJig 0ajJoK MPSIMOYTOJIBLHOTO U
JIBYTaBPOBOI'O CEYEHHM.

Pacuer 6asiok Ha TPOYHOCTH.

A. ITo HOpMaTbHBIM HAIPSYKEHUSIM.

[IpoBepka NpoYHOCTH, TOI00P CEUEHHUs, ONPEACIICHHE HeCYlIel ClTIOCOOHOCTH.
PanmonanbHbie GopMbl ceueHU 0aioK, MPUMEHSIEMBIX B CTPOUTEIIHCTBE.

b. ITo xacarenbHBIM HAIPSKECHUSIM.

Cnydyau, B KOTOpPBIX He0OXoAMMa TPOBEPKA MPOYHOCTH Oalku 1O
KacaTeJIbHBIM HaIPSHKCHUSIM.

[TonsiTie O NWMHEWHBIX W YIJIOBBIX NEPEMENICHHUSIX NpPU TPSIMOM H3THOE.
[Tpubnmxennoe muddepeHmaaTbHOe ypaBHEHHE W30THYTOW oOcH Oalku W €ero
UMHTErpupoBaHue. [Ipumepsl ompeneneHus JUHEMHBIX U YTIJIOBBIX MEPEMEIICHUN
CEUEHUHN CTATUYECKHU OTNPEAETUMBIX OaJIOK.

YcnoBue )KeCTKOCTH U MMPAKTUYECKUI pacyeT Oasok.
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Tema 2.6. Kocoii u3rud ¥ BHELIEHTPEHHOE C:KaTHe (PacTsKeHHe)

Kocoif n3ru6, ocHOBHbIE MOHATUS U onpeneiacHus. CUIOBbIE IUIOCKOCTH U
auHuM. HopMmanbHble HampspKeHUsT B IONEPEYHOM CEUeHUM Opyca. YpaBHEHHE
HEUTpalibHOM JIMHUM. [locTpoeHHne smoop HOPMAIBHBIX HampspkeHUW. Pacder Ha
IPOYHOCTH IpU KocoM u3rude. OmnpeneneHue nporuoos.

[ToHsiTHE O BHELEHTPEHHOM CKaTUU (pacTSKEHUH). Y CIOBUS BOZHUKHOBEHUS
BHELEHTPEHHOTo  cxkatusg  (pactsokeHus). [lonstue 00  SKCUEHTpUCHUTETE.
HopmaiibHble HanpsKEeHUs B MONEPEYHOM CEYEHUH Opyca. YpaBHEHHE HEUTpaIbHOU
muHun. IlocTpoeHne HSmI0p HOPMAIbHBIX HANPSKEHUM. SIOpo cedeHuss U ero
CBONCTBA.

[Toctpoenne KoOHTypa sApa MPOCTEHIIMX CEYEHUW (MPSAMOYTOJIBHOTO,
KpyroBoro). Pacuet Ha poYHOCTb.

Tema 2.7. YCTOMYHMBOCTh HEHTPAJIbHO-C/KATHIX CTEPKHEN

[TonsiTue 00 yCTOMYMBBIX U HEYCTOMYMBBIX (hOpMaxX paBHOBECHUS IIEHTPAIBLHO-
CKaTbIX CcTepkHEeW. SIBnenme mnpomonbHOro wu3ruba. Kputuueckas cuna.
Kputnueckoe Hanpsoxkenue. 'ubkocts crepxss. [Ipenensl npumeHUMOCTH GOPMYJIbI
Onnepa. Ilpenenbuas ruOkocTs. IMnupuyeckas popmyiia SICUHCKOTrO.

Pacuer neHTpasbHO-CKATBIX CTEPKHEH HAa YCTOMYUMBOCTH C NPUMEHEHHEM
K03 pumeHTa npoAoabHoro u3ruda. Pannonansueie GopMbl MONEPEYHOTO CEUECHUS
CKATBIX CTEPIKHEU.

Tema 2.8. Kpy4enue OpycbeB KpyrJjioro ce4eHust
Kpydenne mnpsiMoro Opyca Kpyrioro mnomnepedyHoro cedenus. Kpyrsamuil
MoMeHT. [TocTpoeHue smropbl KPYTSLMX MOMEHTOB. HanpsikeHne B monepeyHoM CeHeHUn
KpYyIJIOro Baia. Yros 3akpyunBaHus. [loysipHblii MOMEHT conpoTtuBieHus. Pacuer Banos
10 JIOITYCKAaE€MbIM HalPsLKEHUSM U Ae(hOopMalvsiM Ha IIPOYHOCTh U KECTKOCTb.

Tema 2.9. JlelicTBHE JTMHAMUYECKHX H
IMOBTOPHO-IIEPEMEHHBbIX HATPY30K
OcHOBHBIE TIOHATHS O IMHAMUYECKUX 3aJa4aX MEXaHUKU maTepuaioB. Pacuet
MPU M3BECTHBIX CWJIax MHEpHuu. [IpubnmkeHHbld pacueT Ha yaap. JuHamMudeckui
KodhpumueHT.

Paznen 3. CTATUKA COOPYKEHUI

Tema 3.1. OcHOBHBIE I10J10KEHUS
3a/1au CTaTUKU COOPY>KEHHI, €€ CBS3b C TEOPETUUECKON MEXAHUKOM, MEXaHUKOW
MaTepHUaIoB U CMEKHBIMU CIIEIMATbHBIMU TipeaMeTamMu. OCHOBHBIE pabovre TUTIOTE3bI:
JIOTTYIIIEHUE UICAIbHBIX MAPHUPOB U A0COFOTHO KECTKOTO 3aIIEMIICHUS;
3aM€Ha JAEUCTBUTEIIBHBIX COOPYKEHUN PACUETHBIMUA CXEMaMU;
pacuwieHEeHUEe NPOCTPAHCTBEHHBIX CUCTEM Ha IIOCKUE;
HEU3MEHSAEMOCTb CUCTEM.
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Knaccudukanus coopykeHUN U UX PACUETHBIX CXEM: MO PACIIOIOKEHUIO OCer
JIEMEHTOB M HArpy30K, IO TIE€OMETPUYECKUM XapaKTEPUCTHKAaM >3JIEMEHTOB, B
3aBUCUMOCTH OT HAIPABJICHHs OIOPHBIX pEAaKLUH, [0 METOJaM pacydera, IO
KMHEMaTUYECKUM IIPU3HAKaM.

Tema 3.2. UcciieqoBaHue reOMeTPUYECKO CTPYKTYPbI
IJIOCKHUX COOPYKEHUH
['eomerpudeckn HEM3MEHSIEMBIE M HM3MEHsSEMbIe CHUCTeMbI. CTEreHb CBOOO/IBI.
Heobxomumoe ycnoBue reoMeTpuueckor HensMmeHsieMocTd. KuHematndeckuil aHanms
TEOMETPUYECKOU CTPYKTYPBI COOPYKEHU. MTHOBEHHO U3MEHSEMbIE CHCTEMBI.
[ToHsTHE O CTATUYECKU OMPEACTUMBIX U HEOTIPECTUMBIX CUCTEMAX.

Tema 3.3. CtaTnuecku onpeaeumMble IJIOCKUE (pepMbl

O6mue cregenust o ¢pepmax. Pazputre GhopMm MomnepeyHoro ce4eHus: OaloK U
IpEeINOChUIKM niepexoa ot 0anku k gpepme. Knaccudukanus gepm: mo HazHAUECHHUIO,
HAIpaBJICHUIO OINOPHBIX pEaKLUMW, OYEPTAHUIO TMOSACOB, CUCTEME PEIIETKH.
OOpazoBanue npocTedmux ¢epMm. YCIOBHUS T€OMETPUUYECKOW HEU3MEHSIEMOCTH U
CTaTUYECKOM ONpeenuMOCTH pepM. AHAIIN3 T€OMETPUUECKON CTPYKTYpPHI (pepM.

AHanUTUYECKOE  ONPEJCIIEHWE  ONOPHBIX  peakuuid.  AHaIUTHYECKOE
OIpE/IEeNICHUE YCHIMHA B CTEPXKHSIX (DepMbl METOJIOM CKBO3HBIX CEUEHHUN (CIOCOOBI
MOMEHTHBIX TOUEK U TIPOCKIINH).

Tema 3.4. /Iunun BIAUsAHUA
OOmue cBeleHHUS O JMHUSAX BIUSHUA. JIMHUM BIMSHUS CHJI B TPOCTOU
JBYXOTIOpHOM Oaske. JInHus BAUSHUS CUJI B KOHCOJIBHOM Oanke. JIMHUY BIUSIHUS TIpU
y3JI0BOM mepeaaue Harpy3ku. JIMHUM BIMSHUS CUJI B CTEpKHIX depM. OnpeneneHue
YCUJIAN TI0 JIMHUAM BIIMSIHUSA OT HENOABUKHOU M NTOJABUKHOM Harpy3okK.

Tema 3.5. MHoOronpoJieTHbIe CTATUYECKH OIpeieuMble 0aJIKH
OCHOBHBIE ~ CBEIEHHA O  MHOIOMNPOJETHBIX  CTAaTHYECKH  ONPEAEIMMBIX
(mrapHUpHBIX) OanKax. YCIOBUS CTATUYECKOM OMPENICTUMOCTH U TEOMETPUYECKOM
HEU3MEHAEMOCTU. AHaIW3 T€OMETPUYECKOM CTPYKTYpbl. THIIBI MIApHUPHBIX OAajoK.
Cxembl B3aMMOACUCTBUS (ITOITAKHBIE CXEMBI) JIEMEHTOB, COCTABIISIIONINX [IAPHUPHBIC
Oanku. IlocTpoeHue sSmIOp MONMEPEYHBIX CHJI M M3rHOArommx MoMeHToB. lloHsTusa o
Han0oJIee BBITOAHOM PACIIONOXKEHNH IAPHUPOB B Oajke (paBHOMOMEHTHBIE OAJIKH).

Tema 3.6. CtaTu4ecku onpeaeuMble IVIOCKHE PAMBI
OOmue cBeleHUS O PaMHBIX KOHCTPYKUMSX. THIBI pam: OJHONPOJIETHHIE,
MHOTOIPOJIETHBIE, OJTHOSIPYCHBIE (OJHOATAKHBIE), MHOTOSIPYCHBIE (MHOTO3TAXKHBIE),
COCTAaBHBIE M CHELUAJIBHOTO Ha3HAYEHUs. AHalU3 CTaTUYECKOW HEOINPENEIHMMOCTH
pamubIX cucteM. [locTpoeHue 3mop MOnepeyHbIX CHII, W3TMOAIOIIMX MOMEHTOB U
IpoJoJIbHBIX CcHJ. [IpoBepka NpPaBUIBHOCTH ITOCTPOEHUS JSMIOP IO YCIOBUSAM
pPaBHOBECHUS KECTKHUX y3JI0B U OTCEKAEMbIX YaCTeW paMbl (CTaTUYECKask IPOBEPKA).
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Tema 3.7. TpeximiapHupHbIE aPKHU
KpuBonuneitnas 6anka. O0umme cBefenust 00 apkax. Tumbl apok (6eciiapHUpHBIE,
JBYXIIIApHUPHBIC, TPEXIIAPHUPHBIC U APKH C 3aTSDKKAMH ) M X JICMEHTHI. AHATUTUICCKHUN
croco0 pacuera TpeXImapHUPHBIX apok. OnpeesieHne ONOpHBIX PEaKINi, H3ruOaroIero
MOMEHTA, TOTIEPEYHON M MPOJIONBFHOM CHIT B MIPOU3BOJIBHOM ceueHnH apku. [loctpoenue
SITIOP TIOTIEPEYHBIX CHIT; U3TMOAIOIINX MOMEHTOB U IPOIOTBHBIX CHII.

Tema 3.8. OnpenesieHue nepeMeieHU B CTATHYECKH
onpeaeJMMbIX INIOCKUX CHCTeMAax
Hedbopmarnmu u nepemenienus. @opmyna Mopa ajis dIeMEHTa COOPYKEHUS,
UCTIBITHIBAIOIIETO COBMECTHYIO AedopMaiiuio u3ruba ¢ pacTsKeHUuEM (CoKaTHUEM).
[Ipumepsl onpeneneHuss NEPEMEMICHU B CTaTUYECKH ONPEIEIUMBIX IJIOCKUX
cuctemax (pamax) merogom Mopa ¢ npuMeHeHreM npaBuiia Bepemjarusa. |

Tema 3.9. OcHOBBI pacyeTa CTATHYECKH HeONpeaeJJUMbIX
CHCTEM METOA0M CHIJI

[TondaTre 0 cTaTUYecKW HeoNpeneauMbIX cuctemax. CTeneHb CTaTHYECKON
HeonpeaenumMoctu. OcHoBHasi cucrema. KaHoHWYeckWe ypaBHEHHs MeToAa CHll.
[TpuHIIMT ¥ MOPSIIOK pacyeTa CTATUYECKU HEOMPEIeTUMBIX OHOMPOIETHBIX OAJIOK U
MPOCTENIINX paM C OJHUM WJIMA JBYMSI JINIIIHUMU HEU3BECTHBIMH.

[TpoBepka NpaBUIBLHOCTH MTOCTPOCHUS AIIOP BHYTPEHHUX CHIIOBBIX (DaKTOPOB.

Pacuer Hepa3pe3HbIX MHOTOIIPOJIETHBIX 0aJOK METOJIOM CHIL

Tema 3.10. [lognopHbIe cTEHBI

OOmme nmousTHs. Buabl MOAMOPHBIX CTEH: MACCHBHBIC, TOHKOCTEHHBIE (YTJIOBBIC)
¥ IIITyHTOBBIE. PacueTHbIe MPEAMOChUTKY TEOPUH MIPEACTBHOTO PABHOBECHSI.

AHanuTHYECKOE OIpesesieHue aKTUBHOIO JIaBieHUs (pacropa) U MacCUBHOIO
naBieHus (OTHopa) Chlllyyero teia. PacmpeneneHue OaBi€HUs CHITyYero Teja Io
BBICOTE IMOJANOPHOMN CTEHbI. DIMIOpa UHTEHCUBHOCTU OOKOBOro nasieHus. [Iposepka
OPOYHOCTH M YCTOMYMBOCTU (TMPOTUB OMPOKUIBIBAHUS U CKOJIBKEHUS) MACCUBHBIX
HOJIOPHBIX CTEH.
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KPUTEPUHU OLHEHKHU BCTYIIMTEJIBHOI'O HCIIBITAHUSA

BcerynutensHple  MCHBITAaHUS — TMPOBOJATCS B MHCbMEHHOM  (dopme ¢
MIPUMEHEHUEM YKAa3aHHBIX KPUTEPUEB OLICHKN 3HAHUM.

DK3aMEHallMOHHOE 33JaHue MO JUCHUIUIMHE «TexHuyeckass MEXaHHKa»
COCTOWT M3 JIBYX TEOPETUUYECKUX BOIPOCOB U TPEX MPAKTUUECKUX 3a1ad. Ha xaxplii
TEOPETUYECKHU BOIMPOC HEOOXOAUMO NaTh pPa3BEpHYTHIH OTBET. B mpakTuueckux
3a/layaX HEOOXOAMMO BBIMIOJHUTH TE€OMETPUUYECKHE IOCTPOCHUS U TpeOyembie
pacyeThl COTJIACHO 3aIaHUSIM.

Otmerka 10 BbICcTaBIsE€TCA 3a CUCTEMATU3HPOBAHHBIE, TIIyOOKHE M IOJIHBIE
3HAHUSA 10 BOINPOCAaM  BBIIICMIEPEYUCICHHBIX TEM, TOYHOE HCIIOJIb30BAHUE
TEPMHUHOJIOTMHM, TPAMOTHOE, JIOTMYECKH TIPABUJIBHOE W3JI0KEHUE OTBETA HAa
ITOCTABJICHHBI BONIPOC, PEIICHUE IPAKTUYECKUX 33/1a4 COIVIACHO alTOPUTMY pacyera
C TOYHBIM BBIOOPOM PAaCUYETHOM CXEMBI U OJyYEHUEM OKOHYATEIBbHOTO pe3yybTara.

OtrMeTka 9 BbICTaBIIETCA 32 CUCTEMATH3UPOBAaHHBIE, INIyOOKHWE U TMOJIHBIE
3HaHUA TI0 BOIPOCAaM  BBILICIIEPEYUCIICHHBIX TEM, TOYHOE MCIOJIb30BAHUE
TEPMHUHOJIOTMM, TPAMOTHOE, JIOTMYECKH IIPABUJIBHOE M3JI0KECHUE OTBETa Ha
IIOCTaBJICHHBIN BOIPOC, PEIICHUE IPAKTUUECKUX 3a/1a4 COIVIaCHO aIrOpUTMY pacyera
C TOYHBIM BBIOOPOM pacCHETHOM cXeMbl 0€3 MOJyYEHHUs OKOHYATENIbHOTO pe3ysbTara
B OJIHOM MPAKTHYECKOW 3aj1a4e.

Otrmerka 8 BbICTaBISETCA 3a CHCTEMAaTHU3WPOBAHHBIC, IIYOOKHE M TIOJHBIE
3HAHUSA 1O BONPOCAaM  BBIIIENEPEYUCICHHBIX TEM, TOYHOE MCIOJIb30BAHUE
TEPMHUHOJIOTMHM, TPAMOTHOE, JIOTMYECKH TNPAaBUJIBHOE M3J0)KEHUE OTBETA Ha
ITOCTABJICHHBI BONPOC, PEIIEHUE MPAKTUYECKUX 3a/1a4 COTJIACHO arOPUTMY pacdeTa
C TOYHBIM BBIOOPOM PACUETHOM CXEMbl 0€3 MOJIyYeHHUs] OKOHYATEIbHOIO pe3yJibTaTa
B JIBYX IIPAaKTUYECKHUX 3a/1a4ax.

OtMeTka 7 BBICTaBIIAETCA 32 CUCTEMATH3UPOBAaHHBIEC, TNIyOOKHWE U TMOJIHBIC
3HaHUSA 10 BOIPOCAaM  BBILICNIEPEYUCICHHBIX TEM, TOYHOE MCIOJIb30BAHUE
TEPMHUHOJIOTMHM, TPAMOTHOE, JIOTMYECKH IMPABUJIBHOE M3JI0KEHHUE OTBETa Ha
IIOCTABJICHHBIN BOIPOC, PELICHNE MPAKTUYECKUX 3a/1a4 COIVIaCHO aJIrOPUTMY pacyera
C TOYHBIM BBIOOPOM pacUeTHOM cXeMbl 0€3 MOJyYEHHUs! OKOHYATEJIbHOTO pe3ysbTara
B TPEX NPAKTUYECKHUX 3aa4ax.

OTMeTKa 6 BBICTaBISETCA 3a CHCTEMAaTHU3WPOBAHHBIC, IIyOOKHE M TIOJHBIE
3HaAHUS 10 BONPOCAM BBILIENEPEYUCICHHBIX TEM, TOYHOE MCIOJIb30BAHUE
TEPMHUHOJIOTMHM, TPAMOTHOE, JIOTMYECKH TIPAaBUJIBHOE M3J0KEHUE OTBETa Ha
ITOCTABJICHHBIA BONPOC, PELICHHE ABYX NPAKTHUUECKUX 3a1a4 COTJIACHO aJITOpPUTMY
pacyeTa ¢ TOYHBIM BHIOOPOM PACUETHON CXEMBI.

OTMeTKa 5 BBICTaBISIETCA 3a CHCTEMAaTHU3WPOBAHHBIC, IIyOOKHE W TIOJHBIE
3HaHUSA 10 BOINPOCAaM  BBILICNEPEYUCICHHBIX TEM, TOYHOE MCIOJIb30BAHUE
TEPMHUHOJIOTMM, TPAMOTHOE, JIOTMYECKH NPAaBUJIBHOE M3JI0)KEHHUE OTBETa Ha
ITOCTABJIEHHBIM BOIPOC, PEIIEHUE OJHOM MPAKTHYECKOW 3aa4M COTJIACHO aJITOPUTMY
pacuera ¢ TOYHBIM BIOOPOM PacCUETHOUN CXEMBI.

OtMeTka 4 BBICTAaBIACTCA 32 CUCTEMATH3UPOBAaHHBIC, TNIyOOKHWE U TOJIHBIE
3HaHUSA 1O BOINPOCAaM BBILIENEPEYUCIEHHBIX TEM, TOYHOE MCIOJIb30BAHUE
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TEPMHUHOJIOTMM, TPAMOTHOE, JIOTMYECKH NPAaBUJIBHOE M3JI0)KEHUE OTBETa Ha
IIOCTaBJICHHBIN BONPOC, 0€3 pellIeHus TpeX MPAKTUIECKUX 3a/1ad.

OtMeTka 3 BBICTaBISIETCS 3@ HEIOCTATOYHO MOJHBIM 00bEM 3HAHUN TEMaM B
paMKax 3K3aMEHALIMOHHOIO 3aJaHus, OTBET HA YacCTh 3a/1aHMs, U3JI0)KEHHE OTBETA Ha
BOIPOCHl C  CYIIECTBEHHBIMM OIIMOKAaMH, HEKOMIIETEHTHOCTh B  pELICHUU
IIPaKTUYECKUX 3a]a4.

Ormerka 2 BbiCTaBIsieTCsl 3a (parMEHTapHble 3HAHMS B  paMKax
DK3aMEHAIIMOHHOTO 3a/aHMs, NPEACTABICHUE OTICIBHBIX JJEMEHTOB OTBETAa Ha
IIOCTABJICHHBIE BOIIPOCBHI, HEYMEHHE MCIIOJIb30BATh HAYYHYI0 TEPMHUHOJOTHIO,
HAJIMYUE B OTBETE TPYOBIX OLIHOOK.

Otmerka 1 BbICTaBIsETCA 32 OTCYTCTBHE 3HAHUM IO TEXHUYECKON MEXAHUKE B
paMKax 3K3aMEHAMOHHOTO 3aJJaHNs.

Otmerka (0 BBICTaBIAETCS 3a IOJHOE OTCYTCTBHE OTBETa B paboTe Mo
BOIIPOCaM 3K3aMEHALMOHHOTO 3a1aHU.



