Ypoku 9-10 b-1 (23.09.2021) bByaiBesibHa MexaHika

TEMA: HAIIPYKEHHS B IIOIIEPEYHUX TA HAXWJIEHUX ITEPEPI3AX.

[Tosposxkus cuna Ny J0BUILHOMY NONEPEYHOMY Nepepi3i CTEPKHS € PIBHOALIHOK HOPMaib-

JliicHuii 3aKOH pO3NOALlY ¢ B nepepi3l BCTAHOBIIOETHCA T110TE30H0

HHX HANpYKEHb O , WO po3noALIeH! no nepepisy (puc. 2.3). Tomy N = jad A (2.2)
4
PisHicTs (2.2) aae cymapHy (iHTerpaibHy) 3aiexHicts Mk N 1 o, wo
N MOAE 3aJ0BOJBHATHCH [P PI3HHX 3aKOHAX PO3NOALLY O B nepepisl.
A

puc.2.3

IUI0CKHX [IepepI3iB, SKa OTPUMAHA HA OCHOBI EKCIEPUMEHTIB [IPH PO3TArY
CTePIKHIB. 3I1/IHO 3 HEK:

[UIOCKI [1epe/l HABAHTAKCHHAM CTEPAKHS [ONEPedH] Nepepisu 3aiuiua-
H0TBCS [UIOCKMMM 1 TIC/S HABAHT@KEHHS, TOOTO BCl BONOKHA CTEPKHSA
nedopmyroThes 0HakoBo. Lle Moxke Gyri TUILKH TOAL, KOIM ¢ B YCIX

TouKax o/HakoBi (o = const). Toai 3 pikocri (2.2) 0epKyIOTS

N=ojd.4=a-A = lo== (2.3)

4

HopMmaibHi HanpykeHHs ¢ BBAKAKTH A0JATHUMH, KOJIH BOHH PO3TATYIOTH, 1 BIL'EMHHMH — KO-

M CTHCKYIOTh. PIBHOMIPHHI 3aKOH

—-— 0

p bosnouuly ¢ nopywyerscs Ouis
™ Miclb NPHKIAAaHH cim abo pi3kol
P

P

o=const =0

IMIHH POIMIPIB [ONEPEYHOIO nepe-
pi3y (puc. 2.4). Lla HepiBHOMIPHICTL
= = WBHAKO 3aTyXae. 3a BIACTAHb, WO

HEOOXI/IHA JUisl BPIBHOBAKEHHA Ha-

puc. 2.4 :
NpYKeHb, BBAKAECTLCA BIICTAHb, AKA

HaOJIMKEHO PIBHA PO3MIPOBI NONEPedHOro nepepisy crepxus (npunuun Cen-Benana).
JUist ojiepakanHs OBHOT KAPTHHH 3MIHM HAIIPYIKEHb B Nepepi3ax CTepxkHs, BU3HAYAIOThL 1 10C1-
JUKYIOTb HANPYICEHHA 8 HaxureHux nepepizax. JUns N0BUIBHO HAXWICHOrO nepepily, 30BHILHA HOpP-

Majlb /10 SKOr0 YTBOPIOE€ 3 BICCIO CTEPXHs KyT ¢, (104aTHI @ BUIKIAJAIOTLCA NPOTH XOAY CTPLIKH
FOJIMHHUKA), HANPYKEHHA JOPIBHIOOTH (pHC. 2.5).

g =g e, 1= % sin 2, (2.4)

e 0, - HANPYKeHHs B NONEPEYHOMY Mepepisi.

Ipaesiio 3naxie 05l HANPYHCEHD:

a) 0, BBAKACTHCH J0JATHIM, KOJIM BOHO PO3TAIYE,

0) r, AoaarHe, KONM BOHO 000Irae eJleMeHT, Ha

SKOMY 3HAXOJMTLCS NEpepi3, 3a XOA0M CTPUIKH I'0-
JIMHHHKA.



Jlocnixenus supasis (2.4) npu 3MiHi o 103BOJISE 3pOOHTH BUCHOBKH (pHc. 2.6):
Axmo a=0 1 a=490 | 1o 7, =0. InomMHKK, HA AKKUX JAOTHYHI HanpyxkeHnHs 7 =0, Ha3usa-

10Th 20106HUMY nIowuHKaMy. HOPMaiibHI HANPYKEHHS O, Ha FOJIOBHUX IUIOUIHHKAX — L€ [O108HI

Hanpyycenns. Bouu pisui o, =0o,| =0, : 0,,=0,| ,,=0.
: o,
Skmo @ =445 |10 7, =|7,.|= ?“;
O =0;7,=0
Tu =0 g
F O = Oy =T
—_—e
Gmax
r{l = 0
O, =0 =0;7,=0
puc. 2.6
Ha ABOX B3a€MHO NeprneHAMKYJIAPHHUX IUIOIMHKAX JOTHYHI HANPYKEHHA PIBHI 33 BEIHYHUHOK 1
NPOTHIEKHI 3a 3HAKOM, TOOTO r/,l e =% (2.5)

Lle — 3aKOH NAPHOCMI QOMUYHUX HANPYNCEHD .

Jedopmanii npyKHOro CTepP:KHA

[lpu aii Ha cTepkeHb PO3TAryIOYHX ado CTHCKYIOUMX CHII BIH nodoexcvemvcs abo ckopouy-

emsca. Lle noposxkenns abo ckopoueHHs crepikus A/ (puc. 2.7) srito 3akony I'yka Al = % se:

4

Al =1 -1 - abcomorHe BHAOBKEHHs crepkus, E - crana marepiany (modvae fOwea), nns cran

E=2-10° MITa=2-10" xH/ex® ; A - nouarkosa niioua nonepeyHoro nepepisy CTepikHs.

Jist crepikHs, HABAHTAXKEHOIO CUCTEMOIO cuil, aedopmauis AUISHKH

JOBXKHHOW [, Ha sKIif BUHMKAE NOB3A0BXKHS cuna N | 3Haxoaurses 3a ¢o-
H a : PMYJIOIO:
1 T ; ; N1
! a, : a) sxwo Ha ausHl N =const . Al = —— (2.6)
|- & 4
! ! 1 N(x)d:
! . 0) skwo Ha ainsHui N =N(x), Al =f —(f—)—r (2.7)
I 0 E A4
! HIEs
: : Dopmyny 3akony [N'yka (2.6) MokHa 3anucary v BUIJsal:
! ! c=E-¢ (2.8)
1 ! N

1
: 1 He: o= v i HOPMAJIbHE HANPYKEHHA B [ONEePeHHOMY lepepisi;
: ; Al ‘
= L ; | &= e NOG3008XHCHA AIHITIHG OehopMalist CTEPIKHS.
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IIpu pos3Tary (CTHCKY) OZHOYACHO 3 MOB3/10BKHIMH MAaKOTh MICLE 1 [onepe-
4l nedopmauii (puc. 2.7). Ionepeuna nedopmauis £' 38’s3aHa 3 1M0B310-
puc. 2.7 BIKHBOKO JlehopMaLlIcio £ 3AIEKHICTIO

g'=—u- (2.9)




, Aa a-a s
ge g'=—=——=; u - xoepiuienr [lyancona.
a a

Jins peansuux marepianis xoediuient Ilyaucona g waOysae 3Hauens 0< g <0.5. Jlna craneii pis-
HHX MapoK BIH 3HaxoAuThes B Mexax 0.25< 4 <0.33.

YPOK Ne 10
IIPAKTHUYHE 3AHSITTSI Ne2
B 'Fl =20kH 20
v s —
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, F, =20kH e 30
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Y [ETEET ) = 10
_ N, [kH]
puc. 2.2

JIn1st cTepyKHS, 0 MOKa3aHMi Ha prc.2.2, TUIOMIA TIONePEevHOro nepepisy skoro A=10cM? , BU3HAYNTH

nepeMileHHs Touku B. Marepian crepxns-crans, E=2x10* kH/cm?

Bepruxanbre nepemiiients 1. B BiadyBaTUMETbCs 3a PAXYHOK NOJAOBKEHb (CKOpOUYeHb) auisiHoK DE,
DC 1 CB crepxus. [Tonosxkenns aunsnok DE 1 DC Bu3HayaeTses 3a Gopmy:oro (2.6):
o NpeIpg - lf)xH-lOf) oM -=0.5:10 cm;
E-A 2-10* kH/em® -10 en’
Wi Npc-lpc _ 30-}00
E-4 2-10"-10
Ckopouenss ainsuku CB, (N =—(20+10x)), Busnaqaiors 3a popmyoo (2.7):
I N(x 1
Alca =I ) = i 2 2 P T—
0 E-A  2:10'xH[em* 10 cu 2-10° kH
3miuteHns Touky B:
AB=Aly +Aly+Aly=—1-10"cn.

Al

=1.5-107 em.

d.\'_ | IZV_

(20+10x)dx = (—60)xH - m=-3-107 cwm.

0

Crepxkens ckopouvemscs va AB=1-107 cu 1 TOMY TOYKa B 3MICTUTLCSH BHU3 HA Beluuuuy A B.

JlomamHe 3aBIaHHA:
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ashmarina@ukr.net



