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NMEPLWI 3rAOKA INPO BIOMEXAHIKY
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APUCTOTEJb KNABAIN FANEH
(384-322 pp. oo H. e.), (129 abo 131 p. — 200 a6o 210 p. H. e.)
[laBHbOrpeubkmnn dinocod i negaror [1aBHEOPUMCBLKU BYEHUN | NiKap



Oemokpit Abaepckumn Apximep
(460—370 oo H. e.) (287—212 oo H. e.)
OaBHbOrpeLbKUn irnocod OABHbOrPELbLKUA MaTeEMATUK,
di3uK, iHKeHep, BUHAXIOHMK Ta
aCTPOHOM




JleoHappo pna BiHui Manineo Maninen PeHe ﬂeKapT

(1452 — 1519 pp.) (1564 — 1642 pp.) (1596 — 1650)
ITaninCbKUN BYEHUN, iITanincbkum dopaHuy3bKkuit pinocod,
AOCNIAHUK, BUHAXIOHUK, MUCIUTENb, doi3uk, gisionor,
XYOOXHUK, apXiTEKTOP, 3aCHOBHMK KIlaCU4HoI MaTemMaTuk
aHaTOMICT | IHXeHep MeXaHIKu, i3uK,
aCTPOHOM,

MaTtemaTtuk, Noer i
nitTepatypHUn KPpUTKUK



AHIMINCbKI MEXAHIKK
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Icaak HbroTOH PobepT lNYK
(1643 — 1727) (1635 — 1703)



BioMeXxaHIKa - ue po3ain 6iodi3nku, skuii BUBYaEe
MeXaHIYHI BNAaCTUBOCTI XXUBUX TKAHWH , OPraHiB | OpraHi3my
BLIIZIOMY, @ TaKOX MeXaHi4Hi siBuLLa, SKi B HUX BinbyBatoTbCS.
[0NOBHOIO CK1aI0BOKO BioMexaHiku € 6ioMexaHika ONnoOpPHO-
PYyXOBOIro anapary.

KpiM TOoro 6iomexaHika BK/1lo4aEe B cebe: 6ioMexaHiKy AnxXab-
HOro anaparty, NpeagMeTOM BMBYEHHSA SKOro € KIHeMaTUKa | Au-
HaMika AuxanbHUX pyxiB i 6iloMexaHIKy KpoB0Obiry, sika BuB-
Ya€ NPY>XHi BNAaCTUBOCTI CYAWH Ta cepus, riapaBnivyHuMn onip cy-
[OVH NOTOKY KPOBi, pPyX KpoBi, po60Ty cepus Ta iH.

EBlood

pressutre
within
artery




ONMOPHO-PYXOBUM ANAPAT

B uin nekuii Mn 3o0cepeammo yBary Ha 6iomMmexaHiLi OnopHO-pyXo-
BOrO arnapaTa, CK1aJ0BMMU KOO € CKeJIeT Ta CKeNleTHI M'a3u.

QDyHKLIOHYBaHHSA OMOPHO-
PYXOBOIro anaparty
3abe3nevyeTbCcs, 3 0AHOro
6oKy, MeXaHIYHNMU
XapaKTepUCTUKaMm Uoro
TKaHWH (B nepLuy yepry
KiICTKOBOIO) Ta,
% 3 Apyroro 60Ky, CU0BUMM i
| eHepreTMYHNMHU
XapaKTepnCTnKamm M'a30B0i
TKQHWHM.




Ckenert
 CKenetr BU3HA4Ya€ KOHCTPYKTUBHY

MILUHICTb CUCTEMU NPU cCmMamuyYyHUX
i OUHaMIYHUX HaBaHMa)XeHHSIX

*a M43 3a paxyHOK OCHOBHOI
BIOMIHHOI O3HaKM M'SA30BOI TKAQHUHU —

30aTHOCTI CKOpo4yyBaTUCb, | B
3B'A3KYy 3 UMM poO3BMBaATU CUNY,

BUKOHYIOTb CTaTUYHY | AWHAMIYHY
poooTy.




CKEJET

Ckenet cknagaerbcs 3 6inbll HiX
220 KicToK. 3'eqHaHHS KICTOK B
CKeneTi NoaindarTbCA Ha TPU TUMN:
HepyxoMmi, HaniBpyXoMi | pyXomi.
Hepyxomi 3'edHaHHA Npencrasne-
HI KICTKaMn Yyepena, HaniBpyxomi
3'edHaHHAM XpeoOLiB 3a J0MNOMO-
rolo XpsiLWiB Ta 3B'A30K. HapeLurTi,
PYXOMO 3'€HYIOTbCA Cyrnoou.
KokeH cyrrnob cknagaetbca 3 cy-
rnmoboBmNX NOBEPXOHb, CYMKU Ta
CUHOBIaNbLHOI PIAMHN, SKa 3HaXo-
OVUTLCA B CyrnoboBin NOPOXKHUHI.
CuHoOBIanbHa pianHa 3MeHLUYE Te-
pTs npu pyxosi. Cyrnobun ckpin-
NEeHHI 3B’3KaMu, 9Ki 0OMeXYHoTb
amnniTyay IxX pyxis.
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HepyxomMmi 3’'eqHaHHSA
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Twun pyxy B cyrnobi BU3Ha4Ya€EeTbCs KiNbKICTIO
CTyneHIB BiJIbHOCTI, MOHATTS NMpo sKi byae
C(pOpMYyNbOBAHO Ha HACTYMHOMY ClaWnai.

 SYNOVIAL
FLLI




MaTepiasibHa i

TOUK !!

A

CTYNEHI BUIbHOCTI
Tast

X

TiNIo ]F

KinbKICTb CTYNEHIB BIJZIbHOCTI — LIe KiNIbKiCTb MOXUBUX
He3aNIeXXHUX PyXiB Tila abo KOHCTPYKLL.

MaTepiasibHa TOYKa MAE TPU NOCTYNaJsibHI CTynNeHi
BiNbHOCTI — B3AoBX ocen X, Y i Z.

Tifo Ma€e TpU NOCTYNasibHi CTyNeHi BiJIbHOCTI —
B3a0BX ocen X, Y i Z, a TakoX Tpu o6epTasibHi CTyneHi
BiJIbHOCTi HaBKOJ1O TUX XKE OCE, TOBTO BCbOrO WICTb
CTyneHewM BiNIbHOCTI.



Bar fixed
and rigid Bar fixed

and rigid

peaJsibHe TiNI0

Y
C.
* KiNbKICTb CTyNeHIB BIfIbHOCTI peanbHOro
Tirla Mmoxxe byt obmexxeHa

KOHCTPYKTUBHO, LLIO BU3HAYaE TUMN PYyXY
Tina.

* B KOHCTpYKUII, TaK 3BaHI KIHEMaTU4HI
NTaHUOMM MOXYTb MaTU BENUKY KINbKICTb
CTYNeHeW BINTIbHOCTI.

Y



CTYNEHI BIJIbHOCTI PYKM

Pyka niognHu,aK KiHeMa-
',\ TUYHUW NaHLIOr, NOYMHAlO-
\\

) &y UM 3 KJTHOYMYHO-/I0NATOu-

\ HOro 3'€HAHHA, MaE€

Y | #%33 cTtyneHi BIJIbHOCTI,
LLI0 3abe3neyye MOX/n-
BiCTb HaA3BMYaNHO Pi3HO-
MaHITHUX pyXiB i 06epTaHb.

@ Condylold joint






BIOMEXAHIKA
3YBOLUENENHOI
CUCTEMM

ARTISYNTH UBC
Right Chew




BIOMEXAHIKA
CKPOHEBO -
LLEJIENMHOIO
CYIrJiOBA




TPM TUMA BAXEINIB

Fy F

Fucrum F1ID1 = F2D2

BaxeneM Ha3mBaTb meepoe misio, wo
Ma€ __HepyxoMy eicb obepmaHHSsl, Ha
sike die cusia, W0 npazHe rnoeepHymu

1
Ba>Xl/ilb pIBHOBarv

Y

U020 HaeKoJsi0 uiei egici.

B 3aneXHOoCTI

BIO
NPpUKNageHnux cun
BaXkeni NnoainaTbCA

BaXXl/1b CHJTH

¥

B3A€EMHOIO

pO3TalLlyBaHHS
| TO4YOK Onopu BCI
Ha TpU TUNN.

BaXXi/1b LWUBULOKOCTI

¥
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¥
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O ZocomSchool com

Second Class Lever
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Fifort Load )(
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Fulcrum
(pivot)

O 7oomSchool_ com

Third Class Lever

Effort
Lever

A

Fulcrum
(pivot)

O 7ocomSchool_com




BAXKEJI B OPrAHI3MI

(a) First-class lever

3 MeXaHIYHOI TOUYKM
30py cKener ue
BaXinbHoO-WapHipHa
cucrtema, iKa yrpumy-
€TbCHA B piBHOBa3i i
NPUMBOAMUTLCHA A0 PYyXYy
CKeneTHUMM M’A3amMMm.

(b) Second-class lever

(¢) Third-class lever




BAXKEJ1I B OPrAHI3MI



9 рычаги.swf

NMPABMIIO BAXKEJIA - Ba)cisib 3HAXO0AUTbCA B piBHOBa3l,
AAKWO anrebpaiyHa cyma MOMeHTIB cun (J0OyTOK cuin Ha i

nneye) AOPIBHIOE HYN1O. Hacniaok: BennunHa cnam obepHe-

HO nNponopuinHa AOBXWHI nne-
ya. [lpaBuno Baxkens rpae Bax-
NUBY POnb NMpu aHaniai cun, ki
PO3BMBAOTb M'A3U, | pO3rnagy
s N2k pIBHOBArn, Ik OKPpeMUX CKnaao-
BMX OMNOPHO-PYXOBOro anapary,
ra | TaK | BCIEI CUCTEMU BLISIOMY.
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NMPABUJIO BAXEJA - BaXinb 3HaXoAUTbCA B piBHOBa3li,
AIKLLO0 asirebpaiyHa cyMma MOMEHTIB cui (40OYyTOK CU/IM Ha MO-
ro njeye) AOPIBHIOE HYN1O0. BUCHOBOK: BeJINMMHA CUIN 06ep-
l

HEeHO nponopuinHa AOBXXUHI
nJjeva.

Lh=35cm L=35cm

15 1\ \ 20 kg N
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CKEJIETHI WA3N




KIIACUODIKALLIA WA3IB
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KIIACUODIKALLIA WA3IB
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Myofibrils
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CTPYKTYPA CKEJIETHOroO M’A13A
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CAPKONMNA3SMATUYHUM PETUKYNIYM

The release of acetylcholine at the neuromuscular U.e N 60 Ka ClI-

junction causes an electrical impulse to be c
generated in the muscle cell plasma membrane | TKAd B HYTp| LL-
HbOKNITUHUX
- KaHanbuiB.[1o-
KR, ! v Th ical impul -
ey O | NepeYHi Tpy-
- to the cell's interior by

X the T tubules 60UKN BUKO-
\-" ——(®) The electrical impulse HYl-OTb CbYH K-

triggers the release of

Motor neuron —————
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Sarcoplasmic
reticulum

- G SO | UitO NpOBe/eE-
é'rim";“\ | et —AWT=2 o HHS 36y )KEH-
X = | Myofibrils HS [0 MeM6'
== paHu capkon-
..... Nla3MaTUYHOro
2o PETUKYYMa.

[Mo340BXHI Tpy6OUKKN, 3 OAHOro 6OKY, BUKOHYIOTb (DYHKLiO Aeno-
HyBaHHS MOHIB Ca22+ i, 3 iHLWoro 60Ky, no uin citui noHn Ca2+
MOXYTb MepemMillyBaTnCb 6e3nocepeaHbo A0 BCiX aKTUHOBUX i MiO-
3HOBUX BOJIOKOH.



IHEPBALLIA WA3IB

s“‘“"“"’ VlHepBaLI,IFI CKeNeTHUX M'3iB
3D.|MCHIO€TbCFI CNMMHHNM MO3KOM
w2 LI YepeE3 HeMpOM ‘A30B1 CMHANCH

o > ' 2D = . . !
M &< | K niaBeaeHi 40 KOXHOro BOJSIOK-
Motor neuron Motor neuron i\ '-’: ‘ ./“\“" . 9 - Ha M ’ﬂ3i B u

cell body axon

E{pﬂw Function of the Neuromuscular Junction

Muscle

AXOITOr
neuromuscular
junction

PTEesynapuc |
terminal

"-a“" — & " S—— ‘w - —.—~

i i i L Audio | T
Mitochondrion Postsynaptic Shey | 2ause udio | Text

Myofibrils membrane

An action potential arrives at the presynaptic terminal causing voltage-gated
ynap calcium ion channels to open, increasing the calcium ion permeability of the
cleft presynaptic terminal cell membrane.




IHEPBALLIA WA3IB

Le reflexe achilléen



MEXAHI3M CKOPOUEHHA

B pe3ynbTaTi cripaLbOBYBaHHSA HEMPOM’A30BOro CMHarca reHepy-
ETbCS 306ymKeHHHS (noTeHuian Aail), ke po3rnoBCIOAKYETbCS

no MembpaHi Mioibpmnnu i 3a
PaxXyHOK CUCTEMM Mnonepey-
HUX TPYOOK AOCAra€ capko-
N1a3MaTUYHOro PeTUKYyMa.
[denonspu3adis MeMbpaHu
capKonia3sMaTU4yHOro peTu-
KynyMa npuBoauTb A0 BiA-
KpUTTS B Hi Ca2+-KaHanis,
yepes 4Ki B capkonia3My
BMXoAsiTb NoHM Ca2+. lia-
BULLEHHA KOHLEeHTpauil

Ca2+ B cepeauHi KNITUHN €  fe
CUrHANOM Ansa noyaTky m'a-
30BOr0 CKOPOYeHHH.

Muscle fiber

Plasma membrane Transverse tubule

Sarcoplasmic reticulum




Hﬁw Action Potentials and Muscle Contraction

Sarcomere in myofibril
(located in sarcoplasm)

T
s

o
= 3
<0
u o
s O
&

® Audio | Text

An action potential introduced at the neuromuscular junction is propagated along
the sarcolemma of the skeletal muscle.

Copyright € The McGraw-Hill Companies, Inc.




MoHn Ca2+ 3B'S3y10TbCs 3 HiNKOM Tpomno-

POJIb MOHIB Ca2+

HiIHOM. TPOMOHiIH 3MiHIOE CBOIO KOH(OpMa-
Lito i 3MiLlLy€e Monekynn binka Tponomiosun-

Ha, sIKi 6N10oKyBanu LEeHTpW 3B'93yBaHHS

aKTWHa. [Jo po36/10KOBaHUX LIEHTPIB 3B'S-
3yBaHHS MPUEAHYIOTLCS FOJIOBKU MiO3MHaQ,

i MOYNHAETHLCS MPOLIEC CKOPOUEHS.

Action potential——"~

Sarcolemma
Sarcoplasmic
reticulum

Actin
myofilament

Myosin

Active sites

Active sites

myofilament

not exposed z 2 R

in myofibril

Actin
myofilament

G actin
molecule
Myosin
myofilament

Tropomyosin

Troponin Q)
complex

The introduction of Calcium causes
the Troponin complex and the Tropomyosin
to shift, thereby, exposing the Myosin
binding sites to the Myosin heads.



CKOPOYEHHA CAPKOMEPA

CapkomMep — CTPYKTYPHO-CKOpOUYyBaJibHa OQAUHNLA
MiopI6punu.

[1pn CKOPOYEHHI CapKOMEpa AOBXWHA aKTUHOBUX U MIO3MHOBUX
BOJIOKOH He 3MIHIOETbCS, @ BiAOYBAETLCA KOB3aHHSA OIHOMO
BOJIOKHA BIAHOCHO iHLLOro, 3a paxyHoOK 4oro 36inbLYeTbCA 1X
NepekpuTTa | 3BMEHLLYIOTLCA NMPOMIKKU MIDK HUMMU.

1Y O0SIN actin

S==== === 2=

H H H
A Fi A £ A

Bands and lines in the contractile
apparatus of skeletal muscle




- gﬁw Sarcomere Shortening

Relaxed muscle

A band

H zone

Sarcomere

Play | Pause Audio | Text

In a relaxed muscle, actin and myosin myofilaments lie side-by-side and the H
zones and | band are at maximum width.

CAPKOMEPA

CKOPOUYEHHA

Copyright © The McGraw-Hill Companies, Inc.



CNIBBIAHOLWIEHHA CUJIM | AOBXXUHU CAPKOMEPA

Range of length
-«-Changes that can —»-

occur in the body

BennynHa cnnu, 9Kka po3Bu-
BAETbCA CApKOMEPOM 3ae-
XXWUTb BiA KIJIbKOCTI 3aMKHY-
TUX MICTOYKIB (KOXXEH MICTOK
Oa€ 6n1n3bKO AeKinbKoX niko-
HbIOTOHIB CUJTN B 3arasibHy
CUNy, 9Ka PO3BUBAETLCS Cap-
KoMepoM). [1oBXMHa AiNSHKM
NepekpuUTTa aKTUHOBUX | Mi-
O3WHOBWX BOJIOKOH BU3Ha-
Ya€E MaKCMMalbHY KiJIbKICTb
MOXX/IMBUX MICTOMKIB, LLIO B
CBOIO Yepry BM3HaYaE 3ane-
XXHICTb MakCUMasbHOI CUu,

00% |

50% |

cuna

L,
(resting muscle length)

4

70l% ‘

100% 130%

170%MO0BXXMHA

SAKY MOXE PO3BUHYTY capKo- |
Mep, BiA MOro AOBXMHMW.

OOMHUYHUM MICTOK

33 %% 40
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SKELETAL MUSCLE

This infographic describes
skeletal muscles, which are
structurally different from heart
muscle and the smooth muscle
that controls digestion. Unlike
heart and smooth muscle, skele-
tal muscle can be voluntarily
controlled. Skeletal muscle is
also called striated muscle be-
cause of its striped appearance.

NEURON SYNAPSE

Electricalimpulses carried
along neurons are responsible
for all voluntary movement in
skeletal muscle.

PLASMA MEMBRANE E
This membrane covers muscle
cells. Each cell contains many

myofibrils, which are a unit of
muscle contraction.

7

icm

MYELIN SHEATH

Many layers of myelin are
wrapped around each neuron
as insulation. This speeds up
the transfer of electrical signals.

50 um

T-TUBULES
These invaginations of the
muscle cell membrane

propagate signals throughout
the entire muscle cell.

SARCOPLASMIC RETICULUM E
This membrane uses calcium
channels and pumps to control

the level of calcium ions inside
the muscle cell

ACTIN (thin filament) -“
Before actin can interact with
myosin, a Ca2+ mediated
troponin-tropormyosin shift must
uncover actin binding sites.

CALCIUM 2+ |ON (Caz+) —a
Calcium ions are important
signal molecules. They bind to

tropanin in muscle cells, which
is required for contraction.

1 pum

ACETYLCHOLINE (ACh)

This neurotransmitter allows
moteor neurons to signal muscle
cells. Botulism causes paralysis
by blocking ACh release.

MYOSIN (thick filament) m
Myeosin heads pull actin along
myosin with the energy gained
from breaking down ATP (only
occurs when Caz+ is present).

ATP

ATP fuels the movement of
actin along myosin, and helps
pump Ca2+ back into the sarco-
plasmic reticulum.

ADP
When ATP is used to facilitate a
reaction, it is broken down into
ADP and recycled back into
ATP in the mitochondria.

MITOCHONDRIA

Mitochondria generate the
energy needed for almost all
bodily functions in the form of
the molecule ATP.




AUMHAMIYHA POBOTA, IBOTOHIMHE TA
AYKCOTOHIYHE CKOPOUYEHHA

(a) Muscle contracts
and shortens

©

Movement }

0

OnHaMiyHa
(ponaroua) poboTa
3[iMCHIOETBCA, KON
M'13, CKOPOYYOUYUCb,
nepemillye Tisio abo
MOro YaCTUHU B NpPOC-
TOPI.

[Mpn AMHaMivHIK aonatodin poboTi BinbyBa-
ETbCS AYKCOTOHIYHE CKOPOYeHHSA. [1pu
LIbOMY Harpyra M’sa3iB 3MiHIOETbCS MO Mipi 1X
CKOPOYEHHS.

&4 I30TOHIYHE CKOPO4YEHHS — M'A3 CKOPOYY-

ETbCS NPWU NOCTIMHOMY HAaBaHTAXEHHI.
I30TOHIYHE CKOPOYEHHA MOX/TUBE TIIbKN B
eKCnepuMeHTI. !!

Tension
developed
(kg)

ON &0 @
T

100
Muscle
length 90
(percent
of resting 80

length)
70

{a) Isotonic (concentric) contraction




ISOTOHIMMHE CKOPOUYEHHSA



CTATUYHA POBOTA
I3OMETPM‘IHE CKOPOYEHHA

(b) Muscle contracts
but does not
shorten

% No movement

— 4

[pw 34iMCHEHHI CTaTUYHOI pOBOTU M3 BUKOHYE
I3OMeTpUYHEe CKOPOYEeHHS — Harnpyra M'a3a
NiABULLYETLCS, @ MOro AOBXMHA HE 3MIHIOETbCS.
[Ipy UbOMY MeXaHi4YHa poboTa He BUKOHYETbLCS,
T.9K., HE ANBIAYNCh Ha Te, WO M'A3 PO3BMBAE
NeBHYy CUNY, NepeMilleHHA BIACYTHE.

CratnyHa
(yTpumMyroua)
pob6oTa BMKOHY-
ETbCS, AKLLO NpwU
CKOPOYEHHI M'S-
3iB, YaCTUHU TiNa
36epiratoTbCs B
NeBHOMY MOJ10-
YKEHHI.

(isometric
contraction)

Muscle
length
(percent

100

of resting 80

length)

70

!! TAK. 8§ =0, A=FxS=0
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ISOMETPUYMHE CKOPOYEHHA



PEXXMMM MWPA30BUX CKOPOYEHDb

A M)

stimuii b 44 Y

@ Twitch @ Wave summation @ Unfused (incomplete) @) Fused (complete)
tetanus tetanus

OAMHOUYHI M’A30Bi CKOPOUYEeHHSA BMHUKAIOTb MPU HU3bKIN Ya-
CTOTi eNeKTPUYHKUX iIMMNY/bCiB. AKLLO YeproBui iMnysibC NPUXoANTb
B M'a3 nicns 3aBepLueHHs a3 CKOPOYEHHS, BUHMKAE cepist noc-
NiAOBHUX OANMHOYHMNX CKOPOYEHb. [pn 6inbLl BUCOKIN YaCTOTI iMMny-
NbCiB YeproBmmn iMNysibC MOXE CNiBNacTn 3 ga3ot0 po3cnabneHHs
nornepeaHboro UMKy CKOpoyeHHs. AMNNiTyaa CKopoveHHs byae
CYMYBaTUCH, BUHUKAE 3ybuaTm TeTaHyc — JOBroTpmBase CKo-
POYEHHS, sIKe nepepuBaETLCA NnepiogaMm HENOBHOIO po3csiaben-
HA M'a3a. [pn noganbLUoMy 36iMbLUEHI YacTOTK IMMY/bCIB KOXEH
HaCTynHUN iMNynbe byae AiaTv Ha M'a3 nig Yac da3n CKOPOYEHHS,
B pe3ynbTaTi YOro BUHMKAE rnagKuMm TeTaHyc — JOBroyacHe
CKOPOYEHHS, IKe He nepepuBacTbCs nepiogamm po3ciabneHHs.

Tension




EJIEKTPOCTUMYIISALLIA WA3A

Mechanics of
Single Fiber Contraction

Twitch Summation
Tetanus
Fatigue



BYOOBA | ®YHKLIIOHYBAHHA WA3IB
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JaTtyuk rHatognHamomeTpa




OcHOBU CTOMATONOTIYHOIo
MaTepiano3HaBCTBa

CTtomaTosnioriiHe MaTepiano3HaBCTBO —
ue npuknagHuM po3ain  3aranbHoro
MaTepiano3HaBcTBa, HanpaBleHUN Ha
CTBOPEHHA HOBUX | BAOOCKOHAlEHHS
baraTouncneHHnx BigOMUX MaTepianis,
BUBYEHHST X OyOOBW, BNacTMBOCTEW Ta
TEXHONOorii 3aCTOCYyBaHHA B
CTOMATOSONIYHIN NpaKTuL.



Knacudikauisa martepianis,
AKI BUKOPUCTOBYHOTbCS
B cTOMaTonorii

CTomartonorivyHi matepuanm

OCHOBHI KINIHIYHI

OOMNOMDKHI



MeTanm i
IX cnnaBu

KoMno3uuinHi

OCHOBHiI

mMaTtepianu

NAoMOyBanbHi

Kepamika

dapdop
Cutanu

NMonimepwu
BasucHi
Ob6nuutoBanbHi
EnactuyHi
LLIsBnakoTeepaitodi
nnacrtmacu




MoaernBanbHi

BiATUCKHI

nonipyBasnbHi maTtepianu

i3onsauinHi

INMerkonnaBki
cnnasu

dopMyBanbHi

[onomixHi

abpa3uBHi

BiaOinoBaui

npunol

donrocu




BiOTUCKHI

KniHivHi

MaTepianu

nAaomoyBanbHi

Bocku i BOCKOBI
KomMmmno3uuil




BrnacTtuBocTi cTOMaTonoriyHux martepianiB
* Di3NYHI

** MexaHiyHIi

¢ TexHonoriyHi

¢ XiMiYHI

*+ EKkcnnyaTauiuHi

+» BionoriJvHi



®Pi3UYHI BNacTuUBOCTI
*l'ycTnHa
‘*Temnepartypa nnaBneHHA | KNNIHHSA
‘*NoBepxHeBMNLUU HaTAr
** TennoeMHICTb
‘* TennonpoBIAHICTb
“* TepmiyHnU KoeiUli€eHT NiHiNHOro i 06’€eMHOro po3LWUpPEHHS
*»Konip
“*» EnekrponpoBigHIiCTb

‘s Ycaaka npu 3aTBepAiHHi,



OCHOBHi MexaHi4YHi BNacTuBOCTI
** MidHicTb
* TBepaicTb
“ B’A3KicTb
“* MpyXHicTb
¢ MMnacTUYHICTb
*» Kpuxkictb
“* YTOMneEHICTb

s CTupaHHs



MeTtoau paocniaXeHHA martepianiB gns
cTomartonoril

MeToau ci3anyHOro
aHanisy
** Makpo- |
MIKPOCKOMIYHUN
“* PeHTreHOCTpYyKTYpHUU
“» TepmiyHUM

» [nnatomeTpuyHum

MexaHiyvHi
aocnigXeHHA
MaTepiany
s CTaTunyHi
s [INHaMIYHI

*» Ha tBepaicTb



TexHoONoriYHI BUNpobyBaHHSA Ha

o JlntTg

N/

s» KoBKICTb

‘0

» LTamnosky

‘0

e [NlpokaTtky

N/

*» Bono4iHHA

o Y

e [Naunky

N/

s ObpobKy



BuByeHHA MexaHIYHUX BNacTUBOCTEM CTOMATONOTNYHUX
maTepianiB

=¥
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fiarpama posTary

»
£

» dinanxka OA: BukoHyeTbCS 3aKkoH [yka, pedopmauia — nNpyxHa (3HMKAE NPU 3HATTI Hanpymm, 3 ToukM A
3pasok no niHil OA NOBEPTAETLCH Yy NOYATKOBWMA CTAH). . — MEXa nNponopyiaHocmi;

* dinsirHka AB: HapoCTaloTh NOPYLWEeHHs 3akoHy [yka | Touka B — novamok mexyvocmi;

* dinanka BC: ainsHka TEKY4OCTi: 3pasok BMAOBXYETLCA nNpWM He3MmiHHIA Hanpysl. Beepeawni tina
PO3IMHOXYIOTECHA AedekTh, a B okoni Touui C ix crae tak Bararo, Wo B3aEMOBNNME AedeKTiB CyTTEBO
3MILUHIOE Matepian 3paska;

» dinska CD: postar 3paska NPOAOBKYETLCA. 3HATTA Hanpyrn y Byab-skiin Toyui Ha ainssui BD
NPU3BOANTE A0 CkopodeHHs 3paszka no nivii CH, ska napanensHa OA Tak, wWo 3pasok Habysae
3anvWwKoBy aedopmauiio £

* 3HAYEHHSA C..y BEPXHIN TOMUI KPMBOI HA3MBAETLCA 2DAHULEI0 MIUHOCMI,— LUE MAKCUMAarnbHa Hanpyra,
AKY AESKAN Yac MOXE BUTPUMATH 3pa3ok 6e3 po3puBey, X04 i 3 NEBHUMM 3anNUWKOBMMK aedopmauiamm.

* Ha ginanui DE Tino pospuBaeTtbes.



BusHayeHHA MIKpOTBepAoCTI
CTOMAaTONOriYHUX Mmartepianis




Nakvio 3a yBary



