MexaHn4yeckme cBoMcTBa TBepAbIX Ten.

N3aMeHeHMe B3auMMHOro pacrofiokeHUs Todek
Tena, KOTopoe npuBOOUT K W3MEHEHUI0 ero
dopMbl 1 pa3mepoB, Ha3biBaloT deghopmayued.

Hegpopmayuu 6biearom:

*ynpyaue;
‘ry1acmuy4eckue;
syripy2onaacmuyeckue



Buabl gedpopmanuu:

pacmsikeHue (cxxamue)
caBur
Kpy4YeHume

PACTSACEHHE







dusnyeckada BenuyunHa, pasHad MoayInto {
PA3HOCTU KOHEYHOU U Ha4vasibHOU OJINHbI l
0edopMMpoBaHHOro Tena, Ha3blBaeTcs [

abconTHON aedopmMmaumen:.
AL=[L-LO0/

dusnyeckaa BeNMYMHA, paBHad OTHOLUEHMIO abCONTHOW
oedopmaumm Tena K ero HadanbHOW AnuvHe, HasbliBaloT

OTHOCUTENbLHOU aedopmMaLmen:

npu pactsxeHun € > 0, npu cxatnm € < 0



Ynpyrne gedopmaumm noguynHAaTCs 3akony Nyka

PoGepTt lNyk (1635 — 1703)
— QaHrMUUCKUMN (PU3UK, urNeH
JlIoHAOHCKOro KOpoOJieBCKOro
obLecTBa, ero paboThl
NOCBALUEHbI Tennore,
yrnpyroctu, onTuke, He6ecHowu
MeXaHUKe.

l'yk  ycoeepuweHcmeosarsn
MUKPOCKOI, Ymo rpueesio e20
K OMKpbIMUIO KJ/IeMOYHOR20
CMpOoeHUsI op2aHuU3mMa.




3akoH l'yka ana geopmaumm pacTsKeHne - cxartmne

oc=L¢

K03 DULIMEHT IponopuuoHaIbHOCTH E, BXomsiiem B 3akoH ['yka,

Ha3bIBACTCS MOAYJIEM YIIPYrocTy uin Mmoayiaem FOHra.
E=1[I1a]

0 MEeXaHU4YeCKoe HarpsiKeHue F



[narpamma pactaxeHus

m Y

OAB - obnacte  ynpyrux
nedpopmauunm

T.B — npegen ynpyrocTtu

BC - obrnacte nnactnyeckmnx
nedpopmauunm

T.C — npegen nnacTtu4HOCTHU
ClLl — obnactb Teky4yecTu

OE — c yBennyeHMem Harpysku
yoOSIMHEHWE  ObICTPO  HaduHaeT
BO3pacTtaThb

T.E — npenen npo4HoCTMU
EK - pa3spyweHune obpasua



MexaHun4yeckme cBOUCTBa OMONOrM4YecKux

TKaHeMu.

NnpoLecchbl buornornyeckomn NOOBWMKHOCTMU:
COKpalleHne  MbIlll, >KMBOTHbIX, POCT  KIIETOK,

ABMXKXEHUNE XPOMOCOM B KIi€TKax MNpun ux gaeneHnn um
Aap., Ha3blBaAkOT dKTUBHbIMHA MeEXaHN4YeCKNMHn

CBOMCTBaMM DMONOrMYECKNX CUCTEM

paccMaTpuBaloTCAa B Kypce BMoxmmmm

NacCMBHbIE MEXaHU4YeCcKne cBoOMCcTBa BNOMOrmMyecknx Ten

paccMaTpuBatloTca B Kypce 6Modunsnkm



TKAHM Ye¢JI0BEKA MOAPA3ACIAHIOT 10
[JOTHOCTH U TUIY IPOCTPAHCTBEHHOM
CTPYKTYPbI HA

* TBEpPAbIE (KOCTb, 3Manb U AEHTNH 3y0OB);

* MArKMe (MbllLbl, ANUTENUN, SHOOTENUN,
coeAnHnNTENbHaA TKaHb, NapeHxnma),

* Xungkme (KpoBb, NnuMda, NMIMKBOP, CroHa,
cnepma).




Mogynb ynpyroctu (mogynb KOHra) HekoTopbIX

matepuanos
Marepunan Moayas FOnra E, Ila

DIACcTHH 103106
KoamarcH 107108
MeMOpaHa SpHTPOIIUTA 4x107
KIeTKHM r1a IKHX MBI 104
MEIma B MoKoe 9x10°
KocTn 1.2x10M
Cyxoxuaune 1.6x108
Iepn 18,5x100
Bena 8,5x10°
ApTepust 5x10*
/lperecunHa 12x10%
Pesnna 5x108
Craun 2x10M




MexaHndeCcKHe CBOMCTBA TKAHEH KUBOTHBIX U

YeJI0BeKa 0OYCIOBICHEI B 3HAYUTEILHON CTCIICHU
CHSAYIONIUMY OUOIOJIUMEPAMU:

e KONnnareHom:;

* 3MAaCTUHOM;

* [MUKO3aMUHOINMKaHaAMMU;

* [MUKOMNPOTENHAMMU;

* PacTBOPMMbIMU NPOTENHAMM.

Bo BHEKJICTOYHON cCpele KOJUIareH M 3JacTUH 00pa3yroT
BOJIOKHA, a OCTajJbHbICe OMONOIMMEPHl — OCHOBHOE BEIECTBO
COEIMHUTEIILHOM TKaHHU.



e KomiareHoBble BOJIOKHA MOI'YT PACTATINBATBCA HaA

10—20%:;

e DJaCTUHOBBIC BOJOKHA MOIYT pacTATUBATLCS 0
200%;

* B pa3HbIX TKaHSAX IIpeo0Iajal0T Pa3HBIC THIIBI
KOJUJIAar€Ha, a 3TO, B CBOIO OUYEPE/lb, ONPEACIISAECTCA TOU

POJBI0, KOTOPYHO KOJJIAr€H HMIPacT B KOHKPETHOM
OpTraHE WJIM TKaHH.



* B IUIACTUHYATOM KOCTHOHM TKAaHU, M3 KOTOPOHU
IIOCTPOCHO OOJIBIIMHCTBO IUIOCKMX M TpyO4aThIX
KOCTEH CKEJICTa, KOJUIAar€HOBBIC BOJIOKHA HWMCHOT
CTPOro0 OPMEHTUPOBAHHOE HAIIPABJICHUE: IIPOLOJIHHOE
— B LEHTPAJIbHOW YaCTH ILJIACTUHOK, IIOIIEPECYHOE U
0] YIJIOM — B NEPUDUPUIECKOM.

[loriepeyHo OpPHUEHTUPOBAHHBIE KOJUIArC€HOBBLIE BOJOKHA
MOTYT BIUIETAaTbCS B MOPOMEKYTOUYHBIE CJIOM MEXKIY
KOCTHBIMM IIJJACTHHKaMH, Ojarojapsi 4eMy JOCTUTaCTCA
IIPOYHOCTh KOCTHOM TKaHU.



* B cyxokwimax KomareH oOpa3yeT IUIOTHBIC
napasijiesibHbIe BOJIOKHA, KOTOPBIE JAr0T

BO3MOKHOCTb OTHUM

CTPYKTYpaM  BbIJICPKHUBATh

OOJIBIIINE MEXaHUYECKHE HAarpy3KHU;

B  XxpsiieBoM  MaTpuKce KoJUIareH oOpasyer

(GUOPHILISIPHYIO  CETbh,
IIPOYHOCTB;

KOTOpast IIPUAAECT XPAIILY



* B POTOBHIIC Ia3a KOJUIAT€H Y4YacCTBYET B 0Opa3zoBaHHUU
Ir€KCOTOHAJIBHBIX PEMIETOK JECIHEMEHTOBBIX MEMOpaH,
4TO O00ECIEUMBACT IIPO3PAYHOCTHh POTOBHIIBI, a TaKXKE
y4aCTUE ITUX CTPYKTYP B IIPEIOMIIEHUH CBETOBBIX
y4EH;

* B nepme puOpuiibl KojutlareHa OpUEHTHUPOBAHbI TaKUM
o0pa3oM, 4TO (DOPMUPYIOT CETh, OCOOCHHO XOPOIIIO
Pa3BUTYI0 B Yy4YaCTKaX KOXKH, KOTOPBIC MCIIBITHIBAIOT
CUJILHOE JaBiIcHUE (KOKa MOAOIIB, JJOKTEH, JIaJI0HEH), a
B 3QKMBAIOILICH pPaHE OHU arperupoBaHbl BeEChbMa
Xa0TUYHO.



DIIaCTHYECKUE BOJIOKHA MMEOT Mogyib FOHra ot 10° no
107 ITa 1 crtoCOOHBI pacTATHBAThCA OoJiee Y4eM B 2 pasa,

T. €. Ha 200%

. B 111ee KOIBITHBIX MIJIEKOIIMTAIOIIMX BBIMHAS CBA3KA
oOpa3oBaHa IJIaBHBIM  00pa3oM  3J1aCTUHOM  (OH
cocrapisieT moutu 100% cyxou wmaccer). bmarogaps
3TOMY >KMBOTHOE MOKET HHU3KO (0 3€MJIM) ONyCKAaTh
TOJIOBY M JIOBOJIBHO 3KOHOMHO PAaCXOJI0BaTh MBIIICYHbIC
YyCWJIMS Ha TMOAJEP)KAHWE TOJIOBBI B  IOJHSITOM
TIOJIOKEHUU.



(JCHOBHOE BEIIECTBO COCAMHUTEIBHON TKaHU
00pa30BaHO MNIMKOMPOTEHHAMU U
IJIMKO3aMUHOITIMKaHAMM.

OHO UMEET OYEHb HEBBICOKMM MOaYJIb FOHra, OTHOCUTCS
K BSI3KMM Cpe€laM M BBINOJHSIET TP OMOMEXaHUYECKHUE
(OYHKIUMN:

[EpEPACIPENICTICHUE HATPY3KHA MEXK Y BOJIOKHAMM;

3(POEKTUBHYI0 M30JISALUI0 OTHCIbHBIX BOJIOKOH, YTO
IpeIoTBpaIiacT PaCIpOCTPAHCHUE Pa3pBIBOB IIPU  HX
JIOKaJIbHOM BO3HUKHOBECHUU;

YMCHBIICHUC TPCHUS IIPHU PACIIPAMIICHHUN KOJUJIAI'CHOBBIX
BOJIOKOH.



KocTHas TKaHb

«2/3 Maccbl KOMMAaKTHOM KOCTHOMW TKaHW COCTaBMsAeT
HeopraHn4yeckMn  marepuman -  rmgpokcunanatur
3Ca3(P0O4)2 - Ca(OH)2, B dpopme MUKPOCKOMUYECKUX
KPUCTarMKkoB

B OCTaAllbHOM KOCTb COCTOUT W3 OpraHN4ecKoro
MaTepuana, rmaBHbIM obpasom KonnareHa
(BbICOKOMOMNEKYNSIPHOE  COEAMHEHME, BONOKHUCTbLIN
b6enok, obnagatoLwmnin BbICOKOM 351aCTUYHOCTLIO)



Y denoeka 50% Bcero kostareHa COJIEPKUTCA B
KOCTAX, TJe OH cocTtaBmier 90% oOpraHn4yeckoro
MaTpUKCa.

BTopas 1mojoBrUHa COCPEIOTOUEHA B COCAUHUTEIILHON
TKaHW, XpsIIe, CTEHKaX COCydoB, 0Oa3alibHBIX
MeMOpaHax MHOTOMEMOPAHHBIX CUCTEM U T. 1



moaynb KOHra okono 10 I'Ma, npegen npoyHoctn 100 Mla.
coBnagaeT ¢ AaHHbIMKU ON4A KanpoHa, apMUPOBAHHOIO CTEKITOM

NNOTHOCTb KOCTHOW TkaHu 2400 kr/m?3

beopennas kocmv 6  GepmuxarbHOM ~ NOAOAHCEHUU
gblOeporcusaem Hazpysky 0o 1,5m, a oonvwas bepuosas

oo 1,8m. (omo 6 20 — 30 pa3 6onvuie 6eca HOPpMATLHO2O
yenoeeKa)



 [Ipy pasznmuuHbiX  cnocobax  JaeOpMHUPOBAHUS
(Harpy»eHusi) KOCTb BEJIET C€0sI MO-Pa3HOMY.

* [IpouHOCTh Ha C)KaTWE BBIINIC, YEM Ha PaCTKCHME
WJIU U3THO.

* Tak, OcapeHHas KOCTh B MPOAOJIBHOM HampaBICHUM
BbIIAEpKUBAET HArpy3ky 45 000 H,

a rpu u3ruode - 2500 H.



Mexanundeckast 1epopmManus KOCTEH,
CONMPOBONKIANIIAACH MHE30VICKTPUIECKUM IPPeKkToM

IIpu n3rubde oopasna KOCTH B BUJAC IUIACTUHKH BO3HUKACT
Pa3HOCTh DJICKTPUUYECKHUX MOTECHIMAIOB CO 3HAKOM «ILITIOCH
Ha BBIYKJION CTOPOHE.

DJTa PaA3HOCTh MOTEHIHUAJIOB B HHTEPBAIIE YOPYTUX

aehopMayi OpoOPIHOHAIBHA BEINYMHE MEXaHHUYECKOTO
HaIPSKEHUS.



Koxa

COCTOUT W3 BOJIOKOH KOMnnareHa M anacTuHa (Tak Xe Kak U
KonnareH, BONOKHUCTbIA 6erok) n OCHOBHOM TKaHW — MaTpuLbl

KornareH coctaBnsaeT okorno 75% cyxon Macchil,
a anacTtnH — okoro 4%

Marepuan Monynb IIpenen IIPOYHOCTH,
yrupyrocty, ['Tla | Mlla

Kommaren 10—100 100

DJacTUH 0,1—0.,6 5

KOXa ABJIAETCAH BA3KOYMNPYyrmm MaTepunasiom C
BbICOKO3/1aCTUYECKMMM CBOUCTBaAMM



Mbiwubi

coegunHnTeribHad TkaHb, COCTOALWada U3 BOJTOKOH KOJ1J1areHa
N 3J1aCTnHa

MEXaHN4YeCKNe CBOMCTBA MblLLL, NOA00OHbI MEXaHNYECKUM
CBOUCTBaM NONMMEpPOB

MBIIIIBI IO CTPOEHUIO JIEATCS HA JBa BHUA.

*TAJIKUE MBIIIIBl (KUIICYHUK, CTEHKH COCYIOB, JKCIYJIKA,
MOYEBOTO ITy3bIPs)

* CKEJICTHBIC (MBIIIIBI CEPALIA, MBIIIIBI, KPEMSAIIAECI K KOCTIM
M OOCCIICUMBAIOIIME  JIBUOKCHHE  TOJIOBBIL,  TYJIOBHIIA,
KOHEYHOCTEH ).



