Техническая механика
Группа 29-ТЭ
Задание на 27,28 апреля 2020 г.



Раздел №4 «Сопротивление материалов»

Повторение изученного материала. 

1. Что называется коэффециентом полезного действия машины (КПД)?
2. Как определяется мощность (N)?
3. Что называют абсолютно твердым телом?
4. Определение работы постоянной силы
5. Какие виды движений существуют?

Новый материал. 
Тема4.1. «Основные понятия, гипотезы, допущения сопротивления материалов»

1. Основные задачи сопромата как науки о методах расчета наиболее распространенных элементов конструкция на прочность, жесткость и устойчивость при одновременном удовлетворении требований надежности и экономичности.
2. Деформации упругие и пластические.
3. Основные гипотезы и допущения.
4. Классификация нагрузок и элементов конструкции.
5. Силы внешние и внутренние.
6. Метод сечений: напряжение полное, нормальное и касательное.


Учебник «Техническая механика» Вереина Л.И. стр. 57 – 59. Учебник «Техническая механика» А.А. Эрдеди, Ю.А. Медведев, стр. 163 – 172. Материалы можно скачать в группе в вотсап.
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HOPMAJIbHOM PaboThl KOHCTPYKIMH M MO3TOMY CHumaemca Hapyuie-
Huem npouHocmu (KaKk u pa3pyLIcHHE).

Marepuassl, obnajgarone BECbMa MaJioi TUIACTUYHOCTBIO,
HA3BIBAFOTCS XPYMKMMU. B oTymume OT TMJIACTHMHBIX XDYIKHC
MaTepuanbl pas3pymaTcs 0e3 3aMETHBIX OCTATOUHBIX nehopManuii.
K XpynkEM MaTephanaM OTHOCAT 4YyTyH, TBEpAbIE CIUIABEL, CTEKJIO,
KApIHAY | JIp. ,

Hayka O CONPOTHBJIEHMHM MAaTEpUajioB OIMpacTcs Ha 3aKOHBI
TEOPETHYECKON MEXaHUKH, B KOTOpPOM Tejia MOJIarajuch a0COJIFOTHO
JKeCTKHMHM, T. €. He CHOCOOHBIMH nepOpMHUPOBATECS. [Tonb3ysch
PACCMOTPEHHBIM B TEOPETHUECKOH MEXAHWKE NPUHIMIIOM oTBEpe-
BaHWs, B COMPOTHUBJICHWM MATEPUAJIOB MBI OymeM NpUMEHSThH
K AeOpPMHPOBAHHBIM TENaM YCIIOBHsS DPABHOBECHS CTaTHKH IS
OmpesiesieHns Peakuyid CBs3eH W JUI ONPEIC/ICHUS JIEACTBYIOIIUX
B CEYEHHUSX JAeTajiel BHYTPEHHUX CHIIL.

OJHAKO npu pacuemax HA NPOYHOCHIb U HCECMKOCMb HEKOMmOopble
noA0MCeHUS TEOPETHIECKOH MEXAHUKY OKa3bIBAROTCS HEMPUMEHUMYL,
B YaCTHOCTH: 1) JefCTByroIipe HAa TEJNO BHEIIHUE CHJIbI HEJIL3A
3aMeHATh HX PABHOJCHCTBYIOUIEH MWK SKBUBAJICHTHOW CHCTEMOM
cwt; 2) CHly HeJb3s TEPEHOCHTH BJOJIb JIMHAM €€ JIeHCTBUS,
3) mapy CHJI Heib3s IepeMelath B IUIOCKOCTH JEWCTBUSL TAPBI.

ST mnpaBWiIa HMEIOT HCKJIKOUCHHE. Takx, HanpuMmep, CHIIBI,
PAJIOXKEHHBIC K HEOONBILOM MOBEPXHOCTH TeNa, KaK W B TEOpeTH-
qeckOil MEXaHHKE, Mbl OyJeM CUMTATh COCPENOTOYCHHBIMH, T. C.
IPHJIOKEHHBIME B TOYKE; DPAaCHpPEACICHHBIC peaKkTUBHBIE CUJIBL,
TNIPUJIOKEHHBIE K 3aIlEMJICHHOMY KOHIY OanKyi, Mbl HO-TIPEKHEMY
GymeM 3aMeHSTb PEaKTHBHOM CWJIOW W DPEaKTHBHBIM MOMEHTOM.
Taxme 3amMeHbI He BHOCST CYIIECTBEHHBIX WM3MEHEHHH B YCJIOBHA
nedopmanuy Teaa. OTO IOJIOXKEHUE HOCHT HA3BAHHC NpUHLHUIA
CMSATUYEHHBIX TPAHMYHBIX YyCJHOBUYU WIM NPUHIMIA Cen-Be-
HaHa, 10 WMEHU (PaHIy3CKOTO yICHOTO Cen-Benana (1797—1886).

IMpuamun Cen-BenaHa MOXHO chopMyIMPOBATh CICAYIOIAM
06pa3oM: 6 mouKkax mead, 00CMAMOUHO yOaieHHblX OMm  Mecm
NPUAONCEHUS SHEUWHUX CUd, MOOYAb GHYMPEHHUX CUL 6eCbMA mano
3agucum 0m KOHKPeMHQ20 Cnoco0a npuiodcerus Cui.

B nanbHEHIIEM IpU H3YYEHWH OTJIEJIbHBIX BUIOB nedopmanui
MbI Ha ocHoBanuy npuanuna Cen-BeHana He OyaeM WHTEPECOBATHCA
KOHKPETHBIMH CIIOCOOAMH TPHUJIOKEHHS BHEIIHMX CHIL, a Oynem
CYHTATh, YTO B MECTE WX IPHJIOKEHUS BHYTPEHHHE CHJIbI MCHSIOTCA
CKa4K00Opas3Ho.

§ 18.2. OcHOBHbIe rUnNOTe3bl M AONYLEHUA

KOHCprKHI/IOHHbIC maTtepuabl, U3 KOTOPBIX U3TOTOBJIAKOT
Jerajd MalluH #H COOpymCHHﬁ, HE SBIJISIOTCH, CTpPOro TOBODA,
HCHpeprBHbIMI/I, ONHOPOIHBIMHU BO BCE€X TOYKaX U HM30-
TPONHBIMHU (I/IMG}OHII/IMI/I OIVHAKOBBIC CBOWCTBA BO BCEX Hampa-

BJICHUSIX).
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B mpomecce M3rOTOBJIEHMS! 3arOTOBOK M IOJIyYCHHS W3 HHX
rOTOBBIX JeTajieil B MaTepuasie TOSBISFOTCS pas3jidyHble, HE
MO/AFOIIMECS] yYeTy TIOBEPXHOCTHbIE M BHYTPEHHHE HE(DEKTHI,
HANpUMEDP PAKOBUMHBI, TPEHUIMHbI M HEOJHOPOAHOCTH CTPYKTYPBI
B JIMTBIX JETaJdX, BOJIOCOBMHBI Yy INTAMIOBAHHBIX JIETAJIEH,
nepBoOHava bHble BHYTPEHHHME YCHJIMS, BBbI3BAHHBIE HEPaBHOMEp-
HOCTBIO OCTBIBAHUS JIMTHIX U KOBAHBIX JIETAJIEN, HEPABHOMEPHOCTBIO
BBICLIXaHHS W HEOOHOPOTHOCTHIO JIPEBECHHBI, HEPABHOMEPHOCTBHIO
3aTBEPJEBAHUS M HEOJHOPOJHOCTBIO OETOHA H T. I.

Tak Kak 3aKOHOMEPHOCTH BO3HMKHOBEHMS YKA3aHHBIX sBJe-
HMH YCTAHOBUTH HEBO3MOXKHO, TO B CONPOTHBIICHHMH MaTepHa-
JIOB TNPHHAMAETCS PsijI THINOTE3 MW JOMYLIEHWH, KOTOpbie MO3BO-
JISIOT WUCKJIFOYHTL W3 PAcCMOTPEHUs ITH sBjeHHs. B pesyiabtare
00BEKTOM HM3y4YEHHUs] B CONMPOTHBJICHMH MATEPUAJIOB CTAHOBHTCS HE
caMo peasibHOE TeJo, a ero NpUOJIMKEeHHAs MOJENb. DKCNEPUMEH-
TaJbHAs MPOBEPKA BBIBOJOB, MOJIyYEHHBIX HA OCHOBAHWW MPUBENICH-
HBIX HHXKE TUINOTE3 W JONYIICHUH, TMOKA3bIBAECT, YTO 3TH BBLIBOMbI
BIOJIHE MPUTOAHBI /Ui TPUMEHEHNH B IPAKTHKE WHKCHEPHBIX
pacueTos.

IMepeiineM K pacCMOTPEHHIO OCHOBHBIX THIOTE3 M JONYLIECHWH,
Kacarommxcss (PU3MKO-MEXaHUYECKUX CBOWCTB MaTEpH-
ajao0B.

I.Tumore3a 00 OTCYTCTBHH NEPBOHAYAIbHBIX BHY-
TpeHHuXx ycuiaui. CornacHo 5TOH THUIOTE3E, MPEANOJIaraercs,
YTO €c/IM HeT NPHUYKMH, BHI3BIBAIOMINX JAehopManuio Tena (Harpyke-
HHUE, U3MEHEHUE TEMIIEPATYPBI), TO BO BCEX €0 TOUKAX GHYMPEHHUE
yeuaus pasiol Hy0. Taxum o6pa3oM, HE IPUHUMAIOTCS BO BHUMAaHHUE
CHJIBI B3aMMOJIEHCTBUSI MEXJIy YacCTULAMM HEHArpyXeHHOro TeJia.

2. lonyuienue 006 OMHOPOAHOCTH MaTepHuana. Ousn-
KO-MEXaHMYECKUE CBOMCTBA Tejla MOIYT OBITh HEOJMHAKOBHIMHU
B pasHbIX TOYKaX. B CONPOTHUBJICHHH MaTEPHAJIOB STHMH pas-
JIMYMAME TIPEHEOpETaroT, IoJjaras, 4To MaTepuan BO BCEX TOYKaX
Tesa o0JIalaeT 00UHAKOBLIMU CEOUCINBAMU. )

3. lonyuieaune o HempepbhiBHOcTH MaTepuana. Co-
[JIACHO 9JTOMY JIOMYIIEHWIO, MaTepuay Jirodoro Tejga HMeeT
HenpepuigHoe cmpoenue W TPEACTABISIET COOOM cnaownyio cpedy.
JlonyieHue O HEMPEPLIBHOM CTPOEHMH MaTepuajia TO3BOJISET
NPUMEHSATH TIPH PACYETaX METO/bI BHICIIEH MaTeMaTHKH (I pepeH-
UMAJIBHOE W HMHTErpajibHOE WCUYUCIICHUS).

4 lonymenue 00 HM3OTPOMHOCTH MaTepHana. ITO
JONYIIEHNE TPENONIAraeT, 4YTo MaTepuas Tejia o0namaeT BO BCeX
HATIPABJICHUSIX OOUHAKOBLIMU CEOLCIMEAMU.

MuBorse Matepuaibl COCTOSIT W3 KPHUCTaJIOB, y KOTOPBIX
(hU3MKO-MEXAHMYECKHE CBOMCTBA B PA3JIMYHBLIX HANPABJICHUSX CY-
LIECTBEHHO pas3yimudbl. OpHako Onarogapss HalWM4YuiO B Teje
OOJIBILIOTO KOJIMUeCTBA OECNOPSIOYHO PACIOJIOKEHHBIX KPHCTAJUIOB
CBOMCTBA BCEll MacChl MaTepualia B pas3/IMYHBIX HaNpaBJICHUAX
BBIPABHUBAIOTCA.
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Puc: A8 1 Puc. 18.2

Jlonyiense 06 U30TPOMHOCTH XOPOIIO TIOATBEPKAAETCS MNPAK-
THKOHM /Ul OOJIBIIMHCTBA MATEPUANIOB H JIMIIbL NPUOMKEHHO 7
TAKAX MaTepHasioB, KaK KaMeHb, ILIACTMACCHI, XKEJIE300eTOH.

Martepuansl, HMEIOLHE HEOJIMHAKOBBIE CBOWCTBA B PA3HBIX
HANpaBJIEHNsX, HA3bIBAIOTCS AHU3OTPONHBIMH, HANpPUMEp JApe-
BECHHA. ,

S.lonymenune 006 mAealbHONW YNPYTOCTH. DT10 momy-
[I[EHWe TPENNOJATaeT, 4TO B M3BECTHBIX TNpPEJesiaX HarpyxXeHus
MaTepuan O0JIalaeT udearbHot Ynpy20cmvio, T. €. TOCE CHATHA
Harpy3ku JaedopMaluyi MOJHOCTBEO HCHE3AIOT.

PaccMoTpuM Teneph THIOTE3bl ¥ JIOMYLICHNS, CBA3AHHBIC C 1€~
bopManusAMK 3JIEMEHTOB KOHCTPYKIUHIL.

M3MeHenne JIMHEHHBLIX W YrJOBBIX PasMEpPOB Tejla HAa3bIBACTCA
COOTBETCTBEHHO JIMHEHHOW W yrinoBo# JgepopManueil.
WsMeHeHde TOJIOKeHHs (KOOpAWHAT) TOYEK Teja, BBI3BAHHOC
nedopManueil, Ha3bIBAETCS MEPEMEIIEHUEM.

1. Jonymenue 0O MajJOCTH NePeMENEHUH, WK NPUH-
LU0 HavYalnbHBIX pa3mepoB. CornacHo 3TOMy AONYMIECHHUIO,
geopManuy Teid W CBA3AHHBIE C HUMH TIEPEMENICHMS TOYCK
W CeueHMil Gecbma Maawl TIO CpaBHeHuro ¢ pasmepamu Tena. Ha
OCHOBAHMH 3TOrO0 MBI OyaeM TmpeHeOperaTh WM3MEHEHUsSIMH B pac-
[HOJIOKEHNM BHEIIHWX CHJI, Bbi3BaHHBIMH jedopmauuen. Tax, Ha-
npumep, He OyJeM NPUHUMATH BO BHMMAHUE CMCIICHHE Az nuaUA
neiicteust cuibl F, moxazamHoe Ha puc. 18.1.

2. lonymeHnue o NAHeHHON 1epOPMHUPYEMOCTH TeJL.
COTJIACHO STOMY MONYLIEHWIO, TEPEMEIICHHs TOYeK M CeYCHHH
YIPYroro Tejia B M3BECTHBIX NPEJesiax HarpyKEHUs npamo nponop-
YUOHAABIG CUJIAM, BBI3BIBAIOIIUM OTH MEPEMEILICHHUS.

3. THnoTes3a MJIOCKHX cedyeHHU, wim runoresa bep-
Hynaau. COrjacHo 3TOH rumorese, MIOCKUE MONEPEYHBIC CCHCHHA,
NpOBEJICHHBIE B Tele [0 AepopMaiu, OCTArOTCS MpH nehopMann
naockumu M Hopmasvheimu K ocu (puc. 18.2). JT1a rumoresa ObL1a
BIEPBbIE BBICKA3aHA IIBEHIIAPCKUM YYEHBIM SAxobom bepnyim
(1654—1705) m mnosnoxeHa B OCHOBY NP H3Y4CHUH 0OJIBIIINHCTBA
OCHOBHBIX Jjedopmanuii Opyca.

K OCHOBHBIM TMIIOTE3aM COTIPOTHUBJICHUS] MAaTEPUAJIOB OTHOCUTCS
TaKXKe MPUHIUN HE3aBUCHMOCTH ACHCTBHA CHJ, KOTOPBI#H
Oyger copMyJIMpOBaH B KOHIE ITOW TIJIaBbl (aHAJIOTUYHbBIA
IPUHIMI ObUI PACCMOTPEH B IMHAMHUKE).
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§ 18.3. Bugb! Harpy3oK 1 OCHOBHLIX pAedopmauui

B mponecce paboThl MallH ¥ COOPYKEHHH WX y3Jbl M JETaIU
BOCHPUHMMAIOT W TEPENIAf0T JIPYr JpYyry pasjiMyHble HATpY3KH,
T. €. CHJIOBBIE BO3JICHCTBHUS, BBI3bIBAIOIME H3MEHEHHE BHYTPECHHUX
cusl ¥ JaeopMaiy y3JI0B U JIETAJIEH.

Cuiibl, BOCHPUHUMAEMBIE JJIEMEHTAMH KOHCTPYKIMH, SBJISIOTCS
60 MaCCOBBIMH, WM OOBEMHBIMHU (CHJIBI TSDKECTH, CHJIBI
WHEpLUK), JIMOO MOBEPXHOCTHBIMU CHJIAMM KOHTAKTHOTO B3aUMO-
NEUCTBHS PACCMATPHUBAEMOTrO 3JIEMEHTA C COCEAHMMHU 3JIEMEHTaMU
WM TOpujeraromieil K HeMy cpefodl (Hampumep, map, BO3MAYX,
KUJIKOCTBD).

B TeopeTnyeckoil MeXaHWKe MBI YCTaHOBHJIM, YTO ‘TIOBEPXHOCT-
HBIE HATPY3KW OBIBAIOT COCPEAOTOYECHHBIMU WK pacupee-
JIEHHBIMH.

B 3aBHCHMOCTM OT Xapakrtepa JeiCTBUs HArpy3ku IoJipasje-
JSIOT Ha CTATHYECKHE W JMHAMUYECKHE.

CTaTHYEeCKMMH HA3bIBAIOTCS HATPY3KH, YUCIIOBOE 3HAYCHHE,
HATPaBJIEHWE W MECTO NPHUIIOXKEHHSI KOTOPBIX OCTAIOTCS MOCTOSIHHbI-
ME W MEHSIFOTCS MEJUIEHHO W He3HAYUTeNbHO. Takum 00paszoM,
MOXHO IoJjaraTh, YTO MpH MNepefade CTATUYECKMX HArpy3ok BCe
YaCTH KOHCTPYKIMM HAXOASTCH B PABHOBECHH.

[TpuMep CTaTHYECKON HATPY3KH — CHJIA TSXKECTH COOPYXCHHUM.

JIVHAMUYECKUMHU HA3bIBAIOTCS HATPY3KH, XapaKTepusyro-
mMecs OBICTPBIM M3MEHEHHEM BO BPEMEHM HMX 3HAYEHHs, HANpaBiie-
HUSl WM MECTa TPHIJIOKEHMS.

K IMHAMHYECKMM OTHOCATCSl YIapHBIE, BHE3ANMHO MPUJIO-
XEeHHble M NOBTOPHO-HEPEMEHHBIE HAIPY3KH. YaapHbIe
HATPY3KH BO3HMKAIOT, HATPUMED, NPH KOBKE MeTajljla WM 3a0uBKe
CBali; TNPUMEPOM BHE3ANHO NPUJIATa€MOM HATPY3KU SIBJISIETCS
NABJICHUE KOJieca, KATSINEroCs TO pPesibCy; NOBTOPHO-NEPEMEHHBIE
HATPY3KH HUCTBITBIBAKOT, HANPHUMEDP, JIETAJH KPUBOILIUIIHO-TIOJI3YH-
HOrO MeXaHW3Ma MapoBoil MammHbpl. K ITUHAMAYECKUM OTHOCSATCS
TaKK€ WHEPHUOHHBIE HArPy3KW, HANPUMEDP CHJIBI HHEPIUH
B 000/€ BPAIIAOIIETOCS MaXOBUKA.

CremyeT MOMHHUTH, YTO B YMCJIO BHEINHHMX CHJI, MPUHUMAEMBIX
BO BHMMAaHHWE TPH PacYeTe KOHCTPYKIMH, BXOIAT He MOAbKO
AKTHBHBIE CHJBI, HO mMakyce PEaKUu CBSI3ed M CHJIbl HHEPIHH
(IpM JBUKEHWM C JOCTATOYHO OOJBIIHAM YCKOPEHHUEM).

Jlanee mepeiiieM K PACCMOTPEHUIO OcHO8HbIX Oeghopmayuii. U3
NPaKTUKA H3BECTHO, HYTO B IPOIECCE OIKCIUTyaTAMU 3JICMEHTBI
KOHCTPYKIMI HCIBITHIBAIOT CIIEAYIOIMINE OCHOBHBIE He(opmanun:

1) pactsaxenue; 3Ty AeQOPMALUIO HCTLITHIBAIOT, HANPHMED,
KAaHATHI, TPOCHI, IEMH, IMITOK IMPOTSKHOIO CTaHKA;

2)ckaTue;, Ha cCxaThe paboOTAIOT, HaANpuMmep, KOJIOHHBI,
KApIUYHAs KJIAJKa, NYaHCOHBI IITAMIIOB;

3) caABuUT; AeOpPMAIUIO CABUTA MCIBITHIBAIOT 3aKJIETIKH, OOJITHI,
HIMOHKY, INBBI CBApHLIX coemuHeHuil. [edopmanmro casura, m0-
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BEJICHHYIO 00 paspyuienus Martepualia, Ha3blBalOT CPE30M. Cpes
BO3HUMKAET, HANPHMED, IIPH PE3KE HOXHULIAMH WK HITAMIIOBKE
fmeTayieil M3 JIMCTOBOIO MaTepuana,

4) kpyueHWe; Ha KpyieHHE pabOTAIOT BaJbl, TICPEIAIOIINC
MOIIHOCTL TPU BpallaTeIbHOM JIBHKCHIH. O6puE0 JedopManus
KpyYeHUs] CONPOBOXKIACTCSA JAPYTHMH npehopManusaMu, HanpuMep
U3TUOOM;

5)m3rub; Ha w3rub paboTaroT Gasikl, OcH, 3yObsi 3yO4aThIX
KONeC M IPYTHE DJIEMEHTBI KOHCTPYKIHI.

O4ueHb 94CTO 3NMEMEHTH! KOHCTPYKIMIA IIOJIBEPTAIOTCS JEHCTBUIO
HATPY30K, BBI3BIBAFOIIMX OJHOBPEMEHHO HECKOJLKO OCHOBHBIX ne-
¢dopmanmii. Tak, HaNIpUMED, B TEOPETHYECKON MEXaHUKe (CM. § 6,
puc. 7.4) MBI PACCMOTpEH YyCHJINS, JEHCTBYIOIIME HA KOJIECO
yepBsiyHON Tepenaun. OueBUHO, YTO B 3TOM Ciydae BO3HHUKAIOT
cnemyromme jAeGopManuu Bajia HEPBAYHOTO KoJeca: -

1) okpyxnoe ycunue F, ckpyumBaeT Bajl H u3rubaer ero
B TOPM3OHTAJIBHOM IJIOCKOCTH (B 9TOM JICIKO yOequThCsl, MEPeHecs
ycunue F, mapajuieibHO CaMOMy cebe Ha oCb Baja M J00aBUB
mpu oToMm mapy cun, cm. § 5.1, puc. 5.2 gactu l);

2) oceBoe ycunme F, usrubaer Baji B BEPTHUKAJIBHOM MJIOCKOCTH,
a Takke BI3BIBAET AeGOPMAIMY DACTsDKeHHs (B IPABOH qacTH)
U cxaths (B JIEBOH 4YacCTH);

3) panmanpHoe ycunve Fj u3rubaer Bajdl B BEPTHKAJILHOW
IIJIOCKOCTH.

§ 18.4. MeTog, ceuenuin. HanpsxeHue.

Jins pacyeToB JE€Tajiedl MalluH. U COOpYXXEHHH Ha NPOYHOCTD
HEOOXOAMMO 3HATH BHYTPEHHHE CHJIbI YIPYrOCTH, BO3HHMKAIOIIHC
B pesynbTaTe JEHCTBHS TPWIOKCHHBIX K JETAISAM BHEMIHHMX CHIL.

B TeopeTHYecKOil MEXaHHKE Mbl MO3HAKOMWIHCH C HOHATHEM
METO/Ia CeueHuil. DTOT MeTOJ] IHPOKO MPUMEHSETCS B CONPOTHBIIC-
HMM MATepHaJioB [Uis OMpe/eseHnsi BHYTPEHHHX CHJI, [OITOMY
paccMoTpuM ero nofpo6Ho. HamomHuM, 4TO BCSAKOE TEIIO, B TOM
ypcje JeTajh MaUIMHBl WM COOPYXEHHs, MOXHO InoJjarath
CHCTEMOW MaTephalbHbIX TOYEK.

B TeopeTHuecKoil MEXaHHKE Mbl UMEJH JIEJIO € HEM3MCHACMBIMIL
CHCTEMAMHU, B CONPOTHUBJIEHMM MATEpHAsOB pacCMaTpUBAIOTCAH
mMensieMble  (1eGopMEpyeMble) CHCTEMBI MAaTEpUAIBHBIX TOHCK.

Memoo ceuenuil 3aKA04aemcsa 6 mMom, Umo meao MblCAEHHO
paspesaemcs  NAOCKOCMblO  HA  06e  Hacmu, aobaa u3 KOmMopwlx
ombpacvieaemea U 63aMeH Hee K CEUCHUIO ocmasuietica  Hacmu
NpuKAaObLIBAIOMCS  6HYMPEHHUE  CUbI, Oeiicmgogasuiue 00 paspesa;
0CMABACHHASA YACHb PACCMAMPUBAEMCA KAK CAMOCMOAMENbHOe ME0,
HAX00AWeecs 8 PAGHOBECUU NOO 0ecmEuem GHEUHUX U NPULONHCEHHBIX
K CeueHuro GHYMPEHHUX CU.

OueBMIHO, UTO, COTJIACHO TpeTbeMy 3akoHy HproToHa (akcuoma
B3aMMO/IEHCTBYS), BHYTPEHHHE CHJIbI, [ACHCTBYOIIME B CEUCHHM
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Omdpowerras
qacme

1Puc. 183

OCTaBIIEHCS W OTOPOIICHHOW YacTeW Tejla, paBHBl [0 MOJYJIIO,
HO WPOTHBOTIOJIOXNKHBI [0 HampaBjieHuto. Takum obpaszom, pac-
cMaTpuBas paBHOBecue JrOOOM M3 [BYX 4YacTed pacCeYeHHOro
TeJia, Mbl TOJIYYUM OJIHO W TO XK€ 3HAYECHUE BHYTPEHHUX CUI,
OIHAKO BBHITOJIHEE pAacCMATPUBATL Ty 4YacTh Teja, I KOTOpPOi
ypaBHEHUS PAaBHOBECHS NPOILLE.

B COOTBETCTBUM C NPHUHSTHIM JONYLIEHUEM O HEMPEPBIBHOCTU
MaTepuaa Tela Mbl MOXEM YTBEPXAaTb, YTO BHYTPEHHHUE CHIIBI,
BO3HMKAIOIIME B TeJie, MPEJACTABJSIFOT CO0OM CHJIBI, PaBHOMEPHO
WIA HEPABHOMEPHO pACHPEACJICHHBIE IO CEYEHHMIO.

Tlpumensis X OCTaBJIEHHOM 4YacTH Tejla YCJIOBUS DaBHOBECHS,
MBI HE CMOXEM HAWTH 3aKOH pacupelecHHsi BHYTPEHHUX CHIJI
N0 CEYCHUIO, HO CMOXEM OIpENEIUTh CTATHUYECKUE 3KBUBA-
JEHTHl 3TUX CHIL.

Tak xakx OCHOBHBIM pACYETHBIM OOBEKTOM B CONPOTHBIICHHU
MaTepHasoB sBJISETCS Opyc M yalle BCero Hac OyayT MHTEPECOBATH
BHYTPEHHHUE CWJIBl B €ro IONEPEYHOM CEYEHUH, TO DPACCMOTPUM,
KaKOBbl OYIyT CTATHYECKUE SKBUBAJIEHTHl BHYTPEHHHMX CHJI B IIO-
NIEPEYHOM CeueHuun Opyca.

Pacceuem Gpyc (puc. 18.3) monepeyHbIiM CEYEHHEM a—a U pac-
CMOTPUM PAaBHOBECUE €r0 JIEBOM YaCTH.

Eciii BHEIIHWE CHUJIbI, NEHCTBYIOIIME HAa Opyc, JieXXaT B OXHOU
TUIOCKOCTH, TO B O0OmEM ciydae CTAaTUYECKMM SKBUBAJIEHTOM
BHYTPEHHUX CHJI, JEUCTBYIOIIMX B CEYEHUN a—a, OyOyT rIaBHBIH
BekTOop F,,, MpUIOXEHHBI B LEHTPE TSKECTH CEYECHMs, U TJIaB-
HbIH MOMEHT M, ypaBHOBELIMBAIOUIUE IUIOCKYIO CHCTEMY
BHEIIIHUX CHUJI, NPUJIOXKEHHBIX K OCTaBJIEHHOM dYacTH Opyca.

Pa3oxuM TiaBHBIA BEKTOp Ha coctaBisroinyro N, HampaslieH-
HYIO BJIOJIb OCH Opyca, U cocrapjsitoimiyio Q, NEepHeHIUKYJISIPHYIO
3TOH OCH, T.€. JIeXAUyK B IUIOCKOCTH IIONEPEYHOTO CEYECHHUS.

170




image12.jpeg
OTH  COCTABJIOILME  TJIABHO-
ro BEeKTOpa BMeECTE C T[JIaBHBIM
MOMEHTOM HA30BEM 6HYMPEHHU-
MU CUAOBLIMU (Pakmopamu, Jieh-
CTBYIOIIAMHK B ceveHwy Opyca.
Cocrapngonyro N  Ha30BEM
npoooabHoll  cua0u,  COCTABJIA-
romyto  Q — nonepeunoii  cuiot,
nmapy cun M, — useubarouum
MOMEHIMOM. ‘
Jlns onpeneneHus yKasaH- Puc. 18.4
HBIX TPEX BHYTPEHHHX CUJIOBBIX
(axkTopoB CTATHKA [aeT TPH YPABHCHMS paBHOBECHSI OCTABJICHHOM
qyacTh Opyca, a WUMEHHO:

F7=0;.2¥=0, TM=0

(ochb z BCerJa HampapisieM TO OCH Opyca).

FEcii BHELIHHE CUJIbI, AeHCTBYIOLINE Ha OpycC, HE JIEXAT B OTHOH
[UIOCKOCTH, T. €. TIPEACTABJISIOT Co00# NPOCTPAHCTBEHHYIO CHCTEMY
cUJI, TO B OOIIEM Cilydae B MOTEPEYHOM CCHCHUU Opyca BO3HMUKAIOT
wecnb GHYMPeHHUX CUI06bIX (HaKmopos (puc. 18.4), mis onpenesie-
HUsl KOTOPBIX CTaTHKa JAET wiecmb ypasHenuil pasrHosecus OCTABJICH-
HOM wactH Opyca, a WMEHHO:

TX=0, TY=0, £Z=0, IM,=0, IM,=0, TM,=0.

lllectb BHYTPEHHHMX CHJIOBBIX (PAaKTOPOB, BOSHMKAMOIWX B nore-
peyHoM ceueHnu Opyca B camoM obnieM cilydae, HOCAT CIEQYrOLIe
HassaHms: N —npomosbHas cwna, Q. (,——nOnepedHse CUIbl,
M, —XpyTSIIAA MOMEHT, M, M, ,— usrubaroiue MOMEHTDI.

[pu pasHbiXx Aebopmanuax B TONMEPEeYHOM CeueHuu Opy-
ca BO3HHMKAIOT pa3jIMyHbIE BHYTPEHHHE CHJIOBBIC daxtopsl. Pac-
CMOTPHM 4YaCTHbIC CIy4au.

1. B ceuecHHU BO3HHUKAET MOAbKO NPOOOAbHAS CUA N. B sTtom
ciaydae 310 fedopmaims pacTAKCHUAA (ecom cuia N HampasieHa
OT ceueHHs) Wi Aepopmanus CxKaTus (ecim cuna N HampablieHa
K CEYCHUI0).

7. B ceueHMH BO3HHKAET /MOAbKO honepeyHas cuid Q. B stom
cinydae 3T0 Aedopmanus CABUTA.

3 B CeyeHWM BO3HHKAET /MOAbKO KpymAawuli  MOmeHm M,.
B srom ciyuae 310 Aehopmanus KpydcHHUS.

4 B cedeHMH BO3HUKAET MOAbKO U32UOQIOWUL  MOMEHM M,.
B stom caydae 9T0 jAepopmanus YHCTOTO u3zruba. Ecmm
B CEYEeHUU OJHOBPEMEHHO BO3HMKACT m3rubarommii MOMEHT M,
v momepevyHas cuia Q, TO W3THO HA3bIBANOT nomnepedHbl M.

5. ECJii B CEYEHUU 00HOBPEMEHHO BO3HUKACT HECKOAbKO 6HYMpEH-
HUX  CUA0BbIX (Pakmopog (HaTpuMep, pm3rubaronmil ¥ KpyTALM
MOMEHTBl WJIM M3rHOArOIMii MOMEHT M TNPOAOTbHAd cuia), TO
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B OTHX Cily4asix UMEET Me-
Cro. ('COYEeTaHHE OC-
HOBHBI X nebpopma-
1197878
Hapsgy c¢ nonstuem
neopmManuu OgHUM U3 Oc-
HOBHBIX NOHATHI CONPOTH-
BJICHUsI MAaTEpPHAJIOB SIBJISI-
ercd "Hanpsxenue. Ha-
npAaxcenue Xapakmepusyem
UHINEHCUBHOCMb — BHYMPECH-
HUX — cud,  Oeticmeyioujux
Puc. 18.5 8 ceueHul.
PaccmoTpum  kakoi-nm-
00 NpOM3BOJNILHO HATPYKEHHBIH OpyC M NPHUMEHHM K HEMY
MeTon ceveHnii (puc. 18.5). Breimenum B cedeHunm GecKOHEYHO
Majlblii 37eMeHT miomaiu dA4 (4TO Mbl MMeeEM NpaBO AeATh,
TaK Kak CYMTAeM MaTepuall HENpepbiBHbIM). Beumy wmanoctu
3TOTO 3JIEMEHTA MOXHO CYMTATh, YTO B €r0 INpPE/JeSax BHYTPEHHHE
CWJIbI, NPWJIOKEHHBIE B PA3JIMYHBIX TOYKAX, OJUHAKOBHI IO
MOIYJIFO Y HANpPaBJICHUIO M, CJEJOBATEILHO, INPEACTABISIOT
cobOM cHCTEMY mapajulelibHbIX CHJL. PasnoneiicTByromyro stoi
cucteMbl 0603HaunM d F. Pasgenus d F Ha miomanm 9JIEMEHTAaPHOU
nnomaznku dA, oOnpefeaMM MHTEHCHBHOCTL BHYTPEHHHX CHIL,
T. €. HANpsSOKEHWE p B TOYKAX JJIEMEHTApHOM Iuiomaaku dA:

p=dF/dA.

Taxum obpasoMm, Hanpaxcenue ecmv enympennss cuid, omiuecen-
HAA K eOuHuye naowaou ceueHus.

Hanpsokenne ectb BesiMMHA BEKTOpPHA .

Envenna sHanpsokeHus:

=pnackanp ([la).

[TockonbKy 9Ta eAMHWIIA HANpPSKEHUS OYEHb Maja, TO Mbl
OyzeM npuMmeHsTH Gojiee KPYNHYIO KpaTHYIO €MHHIY, a HMEHHO
Meranackaib (MIla):

1 MITa=10° Ma=1 H/mm>.

YucnoBbie 3HAuCHMsI HANpPSDKEHWs, BhIpaxeHHoro B MIla
1 H/MMm?, coBnagaror.

Pa3jioknM BEKTOp HANpSKEHUS p HA JBE COCTABJISIOILME:
G — MEPICHMKYJISAPHYIO IJIOCKOCTH CEYEHHS W T— JIEXKALILYIO
B IUIOCKOCTH ceyeHMst (puc. 18.5). DTu cocraBisitonme HA30BEM
TaK: C-—HOPMaJIbHOE HATPSKEHWE, T-—KacaTeJIbHOE HAIps-
KEHHE.
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Pazpgea 2
OCHOBBI COIMPOTUBJIEHUS MATEPUAJIOB

2.1. OcHOBHBIE TOHATHS

B aHHOM pa3jielie PacCMaTpPUBAIOT Tejla, KOTOPbIE IO ACHCTBU-
eM BHEIIHHX CHJI MEHSIOT CBOIO (OpMY U PasMephl, T.e. degpopmupy-
Iomes.

JleopManuy MOTYT OBITh ynpyzumu, €CIIM TEJO IMOCIE yCTpaHe-
HUSl HaTPY3KH, T.€. BHELIHUX CHJI, BOCCTAHABJIMBAET CBOW Pa3MeEphl U
dopmy. Eciu xe mocye CHATHs Harpy3kM TeJIO HE BOCCTAHABIMBACT
npexHeir GOpPMbI, TO BO3HHUKAIOIME NPU 3TOM nepopManuy Hasbl-
BAIOTCS 0CIMamMOoyHbIMU. 3Hech OyIeM M3ydaTb TONBKO 0OHOPOOHblE
U30MponHvle Tea, y KOTOPBIX [0 BCEM HANpaBJeHUAM CBOWCTBA OIH-
HAKOBBIE.

B COMPOTHBJIEHMH MATEPHANOB Teja KIACCHQHIMPYIOT CIEAyo-
KM 00pa3zoM:

e [IACTHHA — Y Hee JUIMHA U LIMPHHA HAMHOTO GOJbLIE TONIMHBIL;

e 000JI0YKA — B OTJIMYKME OT IJIACTHHbI OHA OrpaHM4eHa KPHUBOJIM-
HEWHBIMU TTOBEPXHOCTAMHU;

e GpyC — y HEro [JIMHA Tella 3HAYMTEIbHO OOJNbIIE Ero BBHICOTHI H
mupuHbl. ECIU JIHMHUS, COEAMHSIONIAs LIEHTPbI TSKECTH OTACIBHBIX
MOIepeuHbIX CeueHuil Opyca, mpsAmas, TO TaKoW OpyC Ha3bIBAIOT
NPSIMbIM;

e cTepeHb — Opyc, paboTaroIid Ha PACTSKEHHUE UK CXKATHE;

e Gasika — 6pyC, K KOTOPOMY MPHUIIOKEHBI CHJIbI TIOA yriioM. B aToM
ciyuae 6pyc MOA JEHCTBHEM TakuX CHIl OyHeT paboTaTh HE TOIBKO Ha
oxaTye (PACTSHKEHHUE), HO U Ha H3ru0, T.e. OyneT n3ruodarbcs.

B 3aBHCHMOCTH OT TOTO, KaKUe CHJIbI IPUIIOXKEHBI K 6pycy, OH 6y-
et mo-pasHomy aebopmupoBathes. UTOObI ONPEAETUTE HAIPSDKEH-
HOE COCTOSIHHE, TPUMEHSIOT Memoo cevenuii. MeToJ| ce4eHHH MO3BO-
JISeT BBISIBUTh BHYTPEHHKE CHIIbI M 3aKJIFOYAETCS B TOM, YTO TEJIO MbIC-
JIEHHO PACCeKaloT IJIOCKOCTbIO Ha JIBE MOJIOBUHBI (puc. 2.1, a) u pac-
CMaTpUBAIOT PABHOBECHE KAKOH-TMOO OTCEYEHHOM 4YacCTH. CuuTaror,
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Puc. 2.1

4TO BHYTPEHHHE CHJIbI pacrpefielieHbl PABHOMEPHO, MX PaBHOJEHCT-
pyromas pasHa N (puc. 2.1, 6). CocTaBum ypaBHEHHE PaBHOBECHA
c1J1, IEHCTBYIOIMX Ha OTCEYEHHYIO 4acThb Opyca:

SFE+Y F' =0 wm F-N=0

Orcrona
Ne=tE

BenuuuHA O, XapaKTepU3yIolas MHTEHCUBHOCTb PACMPEACICHHUA
BHYTPEHHUX CHJI 110 TIONIEPEYHOMY CEYEHHIO, HA3bIBACTCS HANPANHCEHUEM:

c=N/S,

e S — IUIomaAb NonepeyHoro cedeHus. HanpskeHne COryiacHo Mex-
JyHapOIHOM cHcTeMe eMHHL U3MEPSCTCS B ITa (H/m2), a Ha IPAKTUKE
yame ucronb3ytot H/em?, H/mm?2. ¢

B pacCMOTpEHHOM MpHMeEpe BHYTPEHHHE CHIIbI HANpPaBJICHBIL IO
HOPMAJIH K TIONEPEYHOMY CEYEHHIO, TOITOMY HANpsHKEHUE HA3BIBACTCA
HOPMANbHBIM.
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B 06uieM cilydae HarpyxeHus Tena (puc. 2.2) Bce BHyTPEHHUE CUIIbL

MOJKHO MPUBECTHU K [TIaBHOMY BEKTODY R ¥ TIaBHOMY MOMEHTY M.
BbiGHpaeM cHCTeMY KOOPAUHAT Tak, 4TOOBI OCh z Obla HalpaBJieHa
[10 HOPMaJIM K CEYeHHIO, @ OCH X U ) PACIOJIOXHM B €r0 MIOCKOCTH.
CrpoeKTUpOBaB IJIaBHBIM BEKTOP M IJIaBHbIH MOMEHT Ha KOOPAMHAT-
Hble OCH, MOJYYMM ILUECTh YPaBHEHWM Ul ONpPENCTICHUS 6HYmpPEeHHUX
cunoswix axmopos. Cocrapisromias BHYTPEHHUX CHII IO HOPMaM K

ceyennto N — HopMalbHast cunia; bl O, U @, SBISIOTCA COCTABIISIO-

INUMHA HO]’ICpC‘-IHOﬁ CHJIbI Q MOMEHT OTHOCHUTEIBLHO OCH Z HA3bIBAIOT

KpyTamuM MoMmeHTOM (Mip), a MOMeHThl M, u M, — M3ruOar0IUMU
MOMEHTaMH OTHOCHUTENLHO ocedl X U y. IIpy 3aJlaHHBIX BHEIUHUX CHJIaX
BCE [IECTh BHYTPEHHUX CHIIOBBIX (PaKTOPOB MOTYT ObITh ONPEEeHbI U3
LIECTH YPABHEHMI PABHOBECHS, COCTABIIEHHBIX /Ul OTCEYCHHOH YacTH
6pyca. Ecnu B MONEepeYHOM CEYEHUH BO3HMKAET TOJBKO BHYTPCHHAA

HopMalbHas cuna N, a mpovue BHYTPEHHHE CUIIOBBIE (axTopel 06pa-
LIAFOTCS B HYJIb, TO MMEET MECTO PACTSHKEHWE MIIM CXKaTue, B 3aBUCHMO-

CTH OT HanpasieHus cumbl N. Eciu B r0nepedHoM cedeHuH BO3HUKAET
TOJIBKO MOMEHT Myp, TO GPYC B JaHHOM CEYEHMH paboTaeT TOIBKO Ha
kpydeHue. B ciayyae, Korjaa BHELIHNE CHIIBI TIPUIIOXKEHBI K Opycy TakuM
06pa3oM, YTO B TOMEPEYHBIX CEYEHUSIX BO3HUKAET TOJILKO M3rUOaroLHUH
MOMeHT M, (uiu M,), UMEET MECTO YHCTBIH U3rub B IUIOCKOCTH Y.
(unu x.). Ecnu B nonepeyHoM Ce4eHUH Hapany ¢ M3TUOArOLMM MOMEH-
TOM, HarpuMmep M,, BOZHHUKAeT U MNoINepeyHas cuia Q,, Tako# ciyyan
HArPyXeHUs Ha3bIBAETCs ITOTEPEYHbIM M3THOOM (B MIIOCKOCTH y.). Bos-
MOYHBI U JPYTHe CIlydau, KOr[a B MONEPEYHOM CEeYeHHUH ACHCTBYIOT pas-
JIMYHbIE CUJIOBBIE (PAKTOPBI; MPH 3TOM OPYC MCHBITHIBAET CIOXKHOE Ha-
npsbkeHHOe cocTosiHue. IIoMMMO HOPMAJIBHOTO HATIPSHKEHUS B CCHCHUH

6YILCT BO3HMUKATh KacaTeJIbHOE HANIPSHKEHUE T B IJIOCKOCTH 3TOTO CEYECHHS.

2.2. PacTsiokeHue U CKaTue

ITox pacTskeHHeM MOHMMAETCS TaKo# BUJI HarpyXeHus, MpH KO-
TOPOM B TOTIEPEYHBIX CEYEHHAX Opyca (CTEpPIKHs) BO3HUKAIOT TOJBKO
HOpPMaJbHBIE CHJIbI, & BCE MPOYNE BHYTPEHHUE CHIIOBBIE (haKTOPbI (mo-
NepedHble CUINbI, KPYTALIMIl ¥ H3THOAoIIe MOMEHTbI) PaBHBI HYJIIO.
CskaTve OTJIMYAeTCs OT PACTSKEHHUs TOJNBKO 3HAKOM Cuibl N: NpH
pacTsHKeHHH HOpMaspHas cujia N HarpaBlieHa OT CEUeHHs (cm. puc. 2.1),
a TIpM CKATUM — K cedeHuto. [1o3ToMy NpH aHaiN3e BHYTPEHHMX CHII
COXPaHSETCs EAMHCTBO MOJXOJA K BONPOCAM PACTXKEHUsS U COKATH.
M cKIIIoueHNe COCTaBAT JJIMHHbIE TOHKHE CTEP)KHHU, ISl KOTOPBIX CXKa-
THE CONPOBOKIAETCS U3rHOOM (cM, oapasy. 2.7).
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Yactb |l
CONMPOTUBNEHUE MATEPUANOB

Ffnasa 18
OCHOBHbIE TMONOXEHUA

§ 18.1. WUcxogHbie NOHATUS

ConpoTHBJIEHME MATEpPUAJiOB Kak Hayka BO3HHKJIO B SIOXY
Bo3poXIeHusi, KOTa Pa3BUTUE TEXHUKH, TOPTOBJIM, MOPEIIABAHMA,
BOGHHOTO Jiejia IIOTPEbOBaJIo HayIHbIX 00OCHOBAHHH, HEOOXOIUMBIX
IS TMOCTPOMKHA KPYIHBIX MOPCKAX CYJOB, MOCTOB, TMAPOTEXHHYC-
CKHX COOPY)KEHH# M IPYTUX CJIOXHBIX KOHCTPYKLMH. OCHOBOTIOJIOX-
HAKOM OTON HAYKH CUHTAIOT HTAJIbSHCKOTO y4eHoro Iamuies
(1564—1642).

[IpaxThka TOKa3bIBAET, HUTO BCE 1ACTH KOHCTPYKUMH TIOJ
JeCTBHEM HATPY30K dedhopmupyromcs, T. €. N3MEHSIIOT CBOIO hopmy
W pa3Mepbl, 4 B HEKOTOPBIX CiydasX HPOUCXOMUT pas3pyIICHUC
KOHCTPYKLIUH.

Conpomus.ienue Mamepuaio8 ecmv HAyKa o npouHOCMU u oegop-
MUPYeMOCMYU MAMepualos u d1eMeHmOos MAwut u COOpYHCEHUL.

[IpouyHOCTHIO HA3BIBAETCS CHOCOOHOCTH MaTepHaja KOHCT-
pyKii ¥ HX 3JIEMEHTOB CONPOTUBJIATHCS JIEACTBUIO BHEIIHUX
CWJI, He paspylmasch (B JajbHEUIIEM MNOHATHE NPOTHOCTH Oynet
YTOYHEHO).

B COMpPOTHBJIEHAX MAaTEPUAJIOB PACCMATPHBAIOT METOBI pacteTa
3JIeMEHTOB KOHCTPYKIMi Ha TIPOYHOCTE, KECTKOCTb ¥ YCTOHIMBOCTD.

PacueThl Ha NPOYHOCTH HAKOT BO3MOXHOCTH ONpECIUTH
pasmepsl 1 (GOpMy HeTaNeld, BbIACPKIBAIOIIMX 32[AHAYIO HATPY3KY,
NpHd HaWMEHbILEH 3aTpaTe MaTepuaa.

[Mog eCTKOCTHIO TOHUMAETCS CHOCOOHOCTh TeEjNa WM
KOHCTPYKIMH CONPOTHBJIATECA 00Pa30BAHUIO nedhopmanun.

PacueTbl Ha XECTKOCThb TapaHTHPYIOT, HYTO H3MCHCHUS
dopMbl 1 pasMepoB KOHCTPYKLHH M MX JJIEMEHTOB HE [PEB30OHIYT
JIONYCTAMBIX HOPM.

[log ycTORYUBOCTHIO TMOHUMACTCH CnoCOOHOCTh KOHCTPYK-
UMM COMPOTHBIATBCS YCHJIUSM, CTPEMSIIMMCS BBIBECTH €€ U3
HUCXOMHOTO COCTOSIHUSI PaBHOBECHS.

PacueTsl Ha YCTOMYMUBOCTH MNPEAOTBPALIAIOT BO3MOX-
HOCTH BHE3ANHOM NOTEPH YCTOHYMBOCTH M HCKPUBJICHHMS JTHHHBIX
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WM TOHKUX feTajiei. IIpuMepomM MOTEPH YCTOMYMBOCTH MOXKET
CIyXKHUTh BHE3ANHOE MCKPUBJICHHE JJIMHHOTO HPSMOJIMHEHHOTO CTEep-
XKHS TIPU CXKAaTUM BHOJIL OCH.

Ha npaktuke B OOJBIIMHCTBE CJIy4aeB TPUXOIUTCS MMETh
JEI0 C KOHCTPYKIWSIMH CJIOXXKHOH (OpMBI, HO HX MOXHO Hpea-
CTaBUTH cebe COCTOAIMMH W3 OT/JENbHBIX HPOCTHIX 3JIEMEHTOB,
HanpuMep OpycheB, IUIACTHH, O0OJIOYEK W MAaCCHBOB.

OCHOBHBIM DACYETHBIM 3JIEMEHTOM B CONPOTHBJICHUM MaTEpu-
aJioB ABJsETCA OPYC, T. €. TeJo, MONEPEYHbIE Pa3Mepbl KOTOPOro
Majibl 1O CpaBHEHWIO ¢ MHOH. Bpycks OblBaroT MpAMOJIH-
HeliHble M KDPHBOJHHEHHBIE, NMOCTOSAHHOIO U TMepe-
MEHHOT O CeyeHHs. B 3aBHCMMOCTM OT WX Ha3HAYCHUs B KOH-
CTPYKIMH Opychsi HA3bIBAIOT KOJOHHAMHU, OankaMu, CTEp-
X HSMHU.

[I0cKkoe cedyeHue, NEPIEHIUKYJISPHOE OCH Opyca, Ha3bIBaeTCs
MOTepeUYHBIM; CEUCHUE, [apauieIbHoe ocu Opyca (MpsSMOJIMHEH-
HOTO),—NPOJXOJIbHBIM; OCTaJbHbIE IUIOCKHE CCYCHUS —HaK-
JJOHHBIM . . :

KpoMe pacuera OpycheB CONPOTHUBIICHHE MATEPHAIOB 3aHHUMAET-
cd pacyeToM MNJAaCTHH HU 0060JNOYEK, T.€. TeJ, UMEIOUHX
MaJIyro TOJIIMHY 110 CPaBHEHMIO C JPYTUMH pa3sMepamu (Hanpumep,
pesepByapsl, TpyObl, oOmmBKa Kopabmeid m camoseros). Teia,
y KOTODBIX BCE TPHU M3MEPEHHs OJMHAKOBOTO MOPSIIKA, HA3bIBAIOTCH
MaccHBaMHU (HanpuMmep, GyHIaMEHTHI, CTAHUHBI CTaHKOB). Pacue-
Thl IUIACTHH, O0OJIOYEK M MACCHBOB B HACTOSINEM y4eOHMKE HE
paccMaTpUBarOTCS.

Ipu nedopmanuy Tena TOJ JAEHCTBUEM BHEIIHHX CHJI BHYTDH
HEro BO3HUKAIOT CHUJIBI YNPYTOCTH, KOTOPBHIE MPENSITCTBYIOT
neopManuM U CTPEMSITCS BEPHYTh YaCTHIBI Tejla B INE€PBOHAYAJIb-
Hoe mosiokeHre. CHIIBI YIPYrocTH BO3HUKAKOT B  PE3yJIbTaTe
CYIIIECTBOBAHMSI B TeJle BHYTPEHHHUX CHJI MOJIEKYJIIPHOTO B3aMMO-
JIEACTBUSI.

B conmpoTHBIICHUM MATEPUAJOB U3y4aloT AeGopmManuu Tel
W BO3HHUKAIOIME NpH ITHX AehopMalMsaX BHYTPEHHHUE CHIIBL

IMocne mpekpamieHust ACHCTBYsI BHEIIHWX CHJI BBI3BAHHAS MMHU
nedopManms MOXET MOJHOCTBIO MM YaCTHYHO HcYe3HyTh. Croco0-
HOCTh MaTepHajia yCTpaHsTh AeGOopMamuio IOCHe TNPEKPALICHUs
NeCTBUS BHEITHUX CHJI Ha3bIBAeTCs ympyrocTho. Jdepopmanus,
Mcue3arollas Mocjie MPEeKpaIeHus IeHCTBUsl BHEIIHUX CUJI, HA3bIBa-
ercs ynpyroi; gehopManms, He WCYE3arOUIas MOCie NPEKPALICHUs
JEWCTBYS BHEIIHUX CHJI, HA3BIBAETCS OCTATOYHOM WIM NMIACTH -
yeck o . CnocoOHOCTh MaTepHuajia UMETh 3HAYUTEIbHBIE OCTATOY-
Hple aedopMali, He paspyllasch NIPH 3TOM, HOCHT Ha3BaHWE
NJACTAYHOCTH, a CaMH MaTepuasbl HAa3bIBAIOTCS MIACTHUY-
HbIMHU. K ulicily TakKuX MaTepHajioB OTHOCATCS HU3KOYIJIEPOJUCTAS
cTajb, AJIOMUHHWH, Menb, JIATYHb H JP.

ITog4epKHEM, UYTO BO3HUKHOBEHUE 3HAYUMEAbHbLX OCMAMOYHbLX
degpopmayuti B OOJBIIMHCTBE CJIy4aeB MNPUBOJUT K HAPYIIECHHUIO
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