Pacrtsizkenue-cikarue (3agaua Nel)

B nomnepedHsIxX ce4eHUAX NEUCTBYIOT:

BHYTPEHHUI cuioBo# (akrop — npononsHad cuna N (H, kH, IkH=1000H),

HOpMaJIbHOe Hamnpsbkerue o (Ila, Mlla, ]Ha=1H/M2, IMIa=10° Ila), HanpsbkeHWe — WH-
TEHCHUBHOCTh BHYTPEHHHUX CHIL:

Pactsxenune

A
T

Cxarue

Hanpsxenus pacnpeienieHbl 10 CEYEHUIO pAaBHOMEPHO, T.€. OJIMHAKOBBI BO BCEX TOUYKAX Ce-
YCHUS

- (e)
— N
S, %’
S
e
N
o= E F — mutoImaap monepeyHoro CeUeHusl.




ﬂef]!O[zMa!!I/II/I IIpH paCTAKCHHUHN-CIKATHUH:

- Iy
P P
i > _________________________ I <_
I Al l1 Al
|1 I
Al
A6COJ'II'OTHOC YAJIMHCHUC AI (M), OTHOCHUTCJIbHOC YAJIMHCHHC E=— (663pa3MepHaﬂ BCJII/I‘II/IHa).

[IpaBuI0 3HAKOB: IIpHU PACTAIKCHUU IIPOJOJIbHAA CHJId, HOPMAJIbBHOC HAIIPAXKCHHUC U z[e(bop-
Malliy IMOJIOXKXUTCIIbHEBI, ITPHU CXKATHUH — OTPHUILATCIIbHLI.

3aKoH FYKa IIpHU paCTAXKCHUN-CXKATHUH:

oc=Eeg,

E — moxynb FOHTa (KecTKOCTh MaTepuana), s crami E=2.10° MIla.
YciioBrE IPOYHOCTU TP PACTSHKEHUH-CKATHH:

N
Omax = E < [O-]’

[O'] - IOITyCKaeMO€ HaNpsKEHHUE,

O
—™ | U1 TTaCTUYHBIX MaTep UaJloB;

n
[0] = N> 1 — ko3 puument 3amaca .
(o)
—% | Ui XpYTIKUX MaTep HajloB;
n

O, - OpeAci TCKy4CCTH, O, - NpCAC] NPOIHOCTH — MCXaHNYCCKNUC XapAKTCPUCTHKH.

N3 ycrmoBust mpOYHOCTH MOXKET OBITH OMpejesieHa HEOOXOAMMYIO TIIONIAlb MOMEePEYHOrOo

N

ceuenns (popMa cedeHusT MOKET OBITh TH000#): F > —
o]



OnpenesieHne MeXaHMYECKNX XapaKTepucTHK. (J1a0d. Nel)
HcnpiTanust Ha pacTsbkeHUe cTalnbHOro oOpasua. Harpyska yBennyuBaeTcsi MOCTETIEHHO OT
HYJISL 10 3HAUEHHUSI, IPU KOTOPOM MPOUCXOAUT Pa3pbiB 00paslia.

P P
P

Al

Pa3psiB 06pasiia

. . .

P Jlnarpamma pactspkeHUs cTanu (MajgoyriaepoarCTast CTalb):

P-
P, / \<

Pn
Pm —narpy3ka, npu KOTOpOil Ha4yajlaCh TEKYUYECTh;
Ps — HanbomnbI1ast Harpy3Ka, BeIJIEp:KaHHAsT 00pa31iom;
Pp —narpyska, mpu KOTOpOH POU30IIIEN pa3pbiB 00pasiia.
0 Al
P
OCHOBHBIE 30HbI THATPAMMBI:
D
A Al

AB; —30Ha neiicTBus 3akoHa ['yka, nedopmany mponoprruoHaIbHBI HATPY3KE;
AB; — 30Ha ynpyrocTs, B Marepuase HapacTalT yrnpyrue aeopmainuu, niacTUIecKue Je-
dbopManuu npeHedpeKUMO Mabl;



B3C — 30Ha o0uieil TekyyecTy, B Marepuaje Ipu MOCTOSHHON Harpys3ke IO BCeMy 00beMY
HapacTaloT IJJacCTUYECKUe AepopMaluy;
CD — 30Ha ynpoyHeHUs, B MaTepuaje HapacTaloT KaK IJIACTUYECKUE, TaK U YIPYrue Je-
(dopManuu, npuyeM s yIauHeHus: oOpa3ua TpeOyercs yBelIHnUeHUEe Harpy3Ku;
DE — 30Ha pa3pyiieHust Wik 30Ha MECTHON TEKy4eCTH, MaTepuai TedeT BOIN3H ocliabieH-
HOTO CEYEHUs, TPOUCXOTUT 00pa30BaHUE MIEUKH - MECTHOTO CyKeHHs oOpasla, 3aTeM Mpo-
MCXOJUT Pa3pbIB 110 MECTY OOPA30BAHMSI IIEHKH.

o)

HHaI‘paMMa PACTAKCHUA CTAJIM B HAIIPSIKCHUAX

Gy
On

0

MexaHnueckue XApaKTCPUCTHUKHU MaTCpuajia:

€

O, - OPEJIeN OPONOPLUHOHAILHOCTH, HAUBBICIICE HAMPSDKEHNE, IPH KOTOPOM BBIIOIHSICTCS
3akon ['yka o = E¢g;

(o) y - npeacii YIIpyrocTtu, HauBBICIICC HAIPSAXKCHUC, IIPHU KOTOPOM B MATCpUaJIC HApaCTaroT

TOJIBKO yHpyTHe JedOopMaIvy, IiacTHIeckue aedopmaiuy mpeHeopekuMo Malbl;
O, - Opejesl TeKy4ecTH, HapsKeHHe, IpU KOTOPOM Marepuall HauyMHAeT Teub, T.e. IPOuc-

XOAHUT POCT IMJIACTUYECKUX JePopMalinii MpH MOCTOSTHHOM Harpy3Ke;
O, - Ipeliell IPOYHOCTH, HANPsKEHUE, COOTBETCTBYIONIEE HAUOOIBILEH HATPy3Ke, KOTOPYIO
MaTepHal BblJIepKa 10 pa3pyLICHUs.

Jlnarpamma pacTsKeHus: YyryHa (XpymnKoro mMarepuania):

P o

P- GOs
Pazpymienue mnpoucxogur B 30HE
ynpyrux nedopManuii, siBI€HUE Te-
KyT-IeCTI/I OTcyTCTByeT, CANHCTBCHHAs
MCXaHHNUYCCKasa XapaKTepI/ICTI/IKa —
npez[en HpO‘IHOCTI/I (76 .

0 Al 0 €



Kpyuenue (3agaua NeS)

B nonepeuHsIx ceUeHUAX AEUCTBYIOT:

BHYTPEHHUU CUI0BOH (hakTop — KpyTsauwmit MomeHT M (H -m, kH -m),

KacarenbHoe Hanpsbkenue 7 (Ila, Mlla), BeKTOp KacaTelIbHOTO HAMPSKEHUS JICKUT B TUIOC-
KOCTH MOTIEPEYHOTO CEUECHUSI:

N
@,

HampsikeHus B KaXXJ0W TOYKE CEUEHHS MEPIEHAUKYISPHBI PaANYyCy MPOBEAECHHOMY B 3TY
TOYKY U MPONOPLHOHAIBHBI PACCTOSIHUIO OT TOYKM N0 LEeHTpa cedeHusd. Haubonbuine

HaIIPSKEHUS Ha IOBEPXHOCTH CKPYYHUBAEMOTO CTEPIKHS.

M kp Tmax
T
M
T=—0p T4 -
3, A
PA
p — paauyc-BEKTOP TOUKHU CEUCHHUS, B KOTO-
poH onpeAensieTcsl HalpsKeHUE,
Jp, W, — reomeTpuueckue XxapakTepuCTUKH
S M CCUCHUSI.
max W, Tmax

['eomeTprueckne XxapakTEPUCTUKH KPYITIOTO CEUCHHS],
UCITIOJIb3yEMBIE B pacyeTax Ha KpyueHUe

[TonsipHBIE MOMEHT UHEPLIUUA CEYCHUS:

_7zd4

) ~01d* | (n*.

J

[TonsipHBINE MOMEHT COIIPOTUBIICHUSI CEUCHHUS:

J 3
W, _ e 79T 0243 o)
05d 16




Jledbopmariu pu Kpy4eHUH:

VYron 3akpyyuBaHus ¢ (pad) — yroi, Ha KOTOPBIN
MOBEPHETCA PACCMATPUBAEMOE CEYEHHE OTHOCH-
TEJTHbHO HEMOJIBIXKHOTO

Mol |

GJ,

OTHOCHTEJIBHBIN YTOJI 3aKpy4YHBaHUS

(D:

M
% Kp
0=C=—" o/m).
| GJp (pao/m)

3akoH ['yka npu Kpy4eHuu:

r=Gpl

G — Moaynb cABUTA, JJIS CTAN G=8.10" MITa.

YciioBHE MPOYHOCTH NPU KPYUEHUU:

Tmax = - < [T]’
p
JIOIYCKAEMOE KACATE/BHOE HANPSKEHHUE 7|~ (0506 )[O']

=

U3 ycroBHs IPOYHOCTH MOKHO ONPENEIHUTh PAIKYC KPYIIoro ceuenus: o >3 | 5 21[<p]
T

YcnoBue KECTKOCTH TPU KPYUEHUH:

emax = a

JIOTYCKAaeMbIil OTHOCHTEIBHBIN YTOJI 3aKPYIHBAHUS [(9] ~005paol m.

Y
U3 yCcII0BHs KECTKOCTU MOKHO OIPENETHTh PaANyC Kpyrioro cedenus: o > 4 —O 1(;’[’(9]




MN3rud (naockuit uzeuo) (3anaua Ne8a,0)

B moriepeyHbIX CEUCHUSX NIEHCTBYIOT:

BHYTpPEHHHUE CUJIOBBIC (hakTophl — momepedHas cwia Q (H, kH); n3rubaronmii MomeHT M
(H -m, kH -m),

HOpMaJbHOE HANpsHKEHUE O OT JIEWCTBUS MOMEHTA, KacaTellbHOe HAIpshKeHHE 7 OT JAeH-

CTBHS TONICPEYHOM CHJIBI (KaK MPaBUIO 7<<0):
KoncomnbHast 6anka (0IMH y4aCTOK HATPYKECHHS ):
PaccmoTpuM paBHOBecHE OTCEUCHHOM YacTh OalIKu

; 1 P P
| : N
1‘%2 M \u Q
| z
I
P P 0<z<I
Q ﬁ? 0 Q, =+P =const;
M, =-P-z;
m 0 :
ﬁﬂ W HA 2PAHUYAxX y4acmKka HazgpyiHceHus .
py L Qi(z=0) =*P; Qi(zzy=+P
M(z-0)=0; M ;o) =—Pl
OmnacHoe ceueHHe - B 3aJICNKe, I1Ie
MOMEHT HauOOJIBIINI 110 a0COIIOTHOM
BEJINYUHE.
[TpaBmII0 3HAKOB JIJIs TOTICPEYHBIX CHUJI U H3THOAIOIINX MOMCHTOB!
Q>0 p P Q<0 Ilonepeunass cuna B CE4EHUH
MTOJIOKUTEIIbHA, €CITU BHEIITHHE
I | | ] Harpy3kd BpalllalOT OTCEYCH-
HYI0 4acThb OaJIki MO YacOBOIi
P P crpenxke.

H3rubaromuii MOMEHT B ceue-
M> <0 HUU MTOJIO)KUTEJIEH, €CIIn
BHEIIHUE HArPY3KH CTPEMSTCS

0 17
~ : — — ==
= éj/} /; ~ C)KaTh BEPXHHE BOJOKHA Oal-

KH.




HOpMaHBHLIe HAIIPSKCHUA IO BBICOTC ITONCPCHHOI'O0 CCUCHUSA 0aJIKu M3MEHSIOTCSA 10 JIH-
HeﬁHOMy 3dKOHY, Ha BerHef/'I U HWXKHEH I'paHHULAaX CCUCHUA HAIIPAKCHHUA MAKCHUMAJIbHbI
(HpaBI/IJIO 3HAKOB — MpHU paCTSKCHUU IMPOAOJbHBIX BOJIOKOH Oakmu HaIps>KCHUS T10JIOXKH-
TCJIbBHBI, IIPHU CXKXATHUU — OTpI/ILIaTeJ'IBHBI), OCbhb X — HeﬁTpaanaﬂ OChb CCUCHUs, Ha HEeH Harps-

JKCHHA paBHBI HYJIIO!

Y
(@) O'max
. P o
X
I O'max
JX 4 max WX

Jy, Wy — reomMmeTpuieckre XapakTepUCTHUKU CEUECHUS

FGOMeTpI/I‘IeCKI/Ie XApaKTCPUCTHUKU Ce‘-IeHI/II\/'I, HCIIOJIb3YCMBIC B paCuCTax Ha n3rud

Kpyrnoe ceuenne

OceBoif MOMEHT HHCPIOHHU CCUCHUA:

zd*
(=J,==——=~005d" | (a*.
OceBoil MOMEHT COMPOTHUBIICHUS] CEUECHMUSI:
_ ‘]x _ ‘Jx _ ‘]y _ ‘]y
Yo 05d° Y., 05d
7d?
=W, ==——~01d*, | 4.

a A

[IpssmoyronpHOE ceueHue Y
OceBoii MOMEHT HHEpPLUU CEUCHUS.
bh® hb? o)
=—, =—, M ).
12 Y12 h
OceBoif MOMEHT COMTPOTHUBIICHUS] CEUCHMUSI:
J J J
W = X — X ; W = —y = —y b
* Yoa 05h Y Xna 05D
bh? hb?
WX:Ti Wy :T’ (MS)




YcinoBue NpOYHOCTH TPU U3rUOE:

o)

M
max =—2< [O-]’

X

[O' ] - AO0ITYCKAaCMOC HAITPSIKCHUC, BBI6I/IpaeTC$I TaK XC, KaK IIPU paCTsKCHHUU -CIKATHUH.

[[TapuupHoO omepras Oajka:

A S

P

[TocTpouM >MIOpbl BHYTPEHHHUX CHIIOBBIX (DAKTOPOB U MOAOEPEM MPSIMOYTOJIBHOE CEUCHHUE.

Ra RB P Y
0) O'max
A B |
£ X
I a h é
I I
Omax
% P b
Rs
Q INESInnm 0
RaA
Y ] 0
Pa
OrnpenenuM BepTUKAIbHBIE PEAKIIMHU B IIAPHUPHBIX onopax Ra, Rg. YpaBHeHus pas-
HOBECHSI:
>M! =0
< .
SM' =0
—R,-1+P-a=0; RA=¥;
~Rg-1+P-(I1+a)=0; RB:P'(IIJFa);
npoeepka
ZYi=O = —-R,+Rg;—-P=0;
—P'a+P‘(|+a)—P:P—P:0 npoeepKa counacs



OHpCI[CJII/IM MOIMCPCYHLBIC CUJIBI U PI3FI/I63.IOH_[I/IG MOMCHTBI Ha KA)KAOM Yy4aCTKC HArpy>KCHU,
IMMOJIB3YsACb MCTOAOM CEUYCHUI.

| yuacTok: 0<z<a (cmpasa)
Q =+P ‘ lP
z

M, =-Pz
Torna na rpanunax ydacrka «Z
Ql(z:O) =+P Ql(z:a) =+P
M0 = 0 Mi(-a) =—P2
Il yuacrox: 0<z<l| (cnesa) R
Q,=-Ra l ‘ z
M,=-R,z
Torna Ha rpaHuIaX ydacTka < T
Qa(20) :—? Qo (2 :—?
Mz(zzo) =0 MZ(z:I) =—Pa

OnacHBIM SIBJIIETCSI CCUCHUE, TJIe MOMEHT IIPUHUMACT HauOOoJIbIlIee 3HAUCHUE,

M . =—Pa.

Tak xak B OIMaCHOM CCYCHHUHM MOMECHT OTpI/IHaTeJIBHBIﬁ, BCPXHHC BOJIOKHA PACTAHYTHI,
HMKHHUEC - CKAThI.

YcnoBue npoYyHOCTH

o :—‘M i <[o],
max Wx
L, oM

ol

[Mogbepem mpsiMoyrosibHOE ceueHue, nycth h=2b, P=/ xH, a=0,2 u, [c]=100

MIlla, Torna
2
WX = & = gb3 :
6 3
3M . .
b>3 ‘ max‘ :i/ 3Pa :i/ 3-1000 0’62 =1442-10%m=1442 cm.
2[o] 2] V 2-100-10
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Onpenesienne nepemereHnii npu u3rude merogom Bepemaruna (3agaua Nel0)
0A
= Omnpenenum nporud B ceuennu C

P Yc
(04

A % $yC 1. CTpOI/IM SMII0PY OT BHEIIHEH

S HArpy3KH (2py3z08as oniopaq).

| a 2. Ctpoum »smiopy OT Oe3pasmep-
) 0> HOM €JUHUYHOM CHUJIbI, IPHUIOKCH-
py306as anopa .
Mp 0 HoMi B ceuenuu C (eduHulmaﬂvamo-

pa). HampaBienue eauHUYHON CH-

W@ﬁu i JIbI — TPEOIIOKUTETHLHOE HAMPAB-
Pa | JIeHHE BEPTUKAJIBHOTO IepeMerie-
I HUSI CCYECHUSL.
| 1 3. IlepemMHOXaeM >MIOpHI (ILIOMIA-
|
|
|
|
|
|
|

onpederieHue yc

C I TPY30BOM 3IIOPHI {2, YMHOXKaeM

AR

Ha OpauHAThl enauHuIHOW M imox
IECHTPaMH TsDKeCTH rpy30Boit C,)

eOuHuYHas anpa

m IR 0 :
— | — yc :—(I\WX M ):
M1 a2 | M2 EJy "
1 } | -1 oM.+ oM.}
< onpedeneHue OA | ! = H M1+, M2 |
| ! X
A_Z&_ } B 2& i Ql :_l Paa’ Ml :_ga
> | = ! 2 3
— |  ©0uHUYHas 3MIopa | | 1 o 9
M f — 0 0, =-=Pa2a, M.=-=a
- | = 2 3
= M: P’
1 Mj _
‘B

OrmpeziesuM yroj moBopota cedeHus A4 G
1. Ctpoum 31opy OT BHEIIHEH HArpy3KH (2py306as sniopa).
2. Ctpoum 3mropy oT 6e3pa3MepHOro €AMHUYHOTO MOMEHTA, MPUJIOKEHHOTO B CEUeHUU A
(eounuunas sniwopa). HampaBieHue €IMHUYHOTO MOMEHTA — MPEIIOIOKUATEIBHOE HaIpaB-
JIEHHE TTOBOPOTA CEUCHUS.
3. IlepemHoxaem smiOpsl (TJIOMAAN TPY30BOM JMIOPHI {2, YMHOXKAaeM Ha OpPJMHATHI €IH-

HIUYHOH M i mox meHTpamu TshkecTH rpy3oBoit C,)

1 (= 1 (= =
HC :—(M XMP):H(QlMl-i_QZMZ)

EJ, X
0, =—1 Paa, ﬁl =—l )
2 3 0 — Pa
— 4
Qz_—%PaZa, M2=0 OEJ,
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Pacuer craTnueckn HeomnpeaeJuMbIX 0aJI0K METOAOM CHJI (3agaua Nel0)

M —»
1. BriOupaeM OCHOBHYIO CHCTEMY, OT-
A x C OpachiBasi JHIIHIOW CBs3b (IIAPHHUP B Ce-
_Z&_B _ZS_ yenuu C).
<+ 2a a 2. CTpouM DKBUBAJCHTHYIO CHCTEMY,
OCHOBHES! CUCMEMA MPUKIIAbIBAs BHEIIHUE HATPY3KH M HCH3-
BECTHYIO PEAKIMI0 OTOPOIICHHOHN CBS3M
A 2& B ZS c X1 (peakyuro 6 wapHupHol onpope).
YcinoBre 3KBHBAJICHTHOCTH — TepeMellie-
M X1 5 5 g
SKEUBANEHMHAS CUCMEME Hue (mporu®) Mo MecTy OTOpOIICHHOM
CBSI3U JOJIKHO OBITh paBHO Hymt0: Y. =0.
A Zli B c 3. 3amuchiBacM YCIIOBHE SKBHUBAJICHTHO-
< CTH B BHUJC KAaHOHHUYECCKOTO YypaBHCHHSI
M METO/IA CHII
0, X, +4,=0
A * B 2& (04 o, - nmporu6 B ceuenun C, BbI-
Lpysoeas smopa - 3BaHHBI €JUHUYHOM CHJION, NPHWIOKEH-
M O3 HOH B ceueHnu C B HAaIlpaBICHUU X, .
‘ ‘ ‘ ‘ m H ‘ ‘ Ap - mporu® B ceueHun C OT
Mp | ‘ ‘ @‘ T 0  ACHCTBHSA BHENIHEH HArpy3Ky.
i 1 4. OmpenenuM J,,, TONB3YACh METOIOM
I Bepemaruna. YMHOKAM DIIOPY OT J€H-
| v
A g C CTBHSI CTUHMYHOW CHIIBI CaMy Ha ceOs:
' B 1 (& —
_ZS_ i _2&_ 0y, = —(M xM ):
— | e0uHuy4Has armopa EJ
m | ‘ 0 X ;
7 ) 1 — — a
M3 M _ Q1 :F(QlMl'l‘QZMZ) :EJ
M | 9, a Mi X X
1 — 2
amopa 0nsi cm| Heonp. 6arnku 0, =-—aa, M:i=-—a
e : :
M | I ' 0 1 2
| = _
|W 0, =—-a2a, M.=——a
; m/3 2
! 5. Ompenenum A4, NOIB3YsACh METONOM
A ‘ Bepemaruna.
yrpyaas nuHus. 6anku 1 — 1 — Ma®
A4 = (MPXM): (‘QSMa) -
EJ, EJ, 3EJ,
1 — 1
0, =+—-M 2a, M;=-——a
2 3
A M
6. Ompenenum X, : X, =—F=4+—
o, 3a

7. CTtpoum 3m10py U3rHOarOIEro MOMEHTA JJisl 5KBUBAJICHTHOW OaJIKHU.
8. Jlns mpoBepKH MPaBHJIBHOCTH PEILICHHUS] CTPOUM MPUOIMKEHHYIO GOPMY YIIPYTOil THHUH
CTaTUYECKU HEONpPEACTUMON Oaku. Yipyras JIMHUS T0JKHA MPOoUTH yepe3 mapHup C.
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P

y 1. BriOupaem OCHOBHYIO cHUCTeMY, OTOpa-
A B ZS Y CBIBasl JIUIIHIOIO CBSI3b (KECTKYIO 3a/ICTIKy
23 T a A 3aMeHseM apHUPOM).

2. CTpouM  OSKBHBAJICHTHYIO  CHCTEMY,

MPpUKJIaaAbIBasd BHCHIIHUC HArpy3KW U HCU3-

OCHO8HasA cucmema

A 2< B ZS C BecTHyI0 peakiuio oTOPOIIEHHOI CBA3H X
T (Mmomenm 6 3alenke). YCIOBHE DKBHBA-
X1 —» P newrnocru - nepeMelneHue (yroia moBopo-

3KeueasieHmHas cucmema

A_A_ B

<+

Ta) MO0 MECTY OTOPOIIEHHOW CBSI3U JIOJIKHO
ObITh paBHO Hymt0: 6, =0.

P 3. 3ammceiBaeM YCIIOBHE SKBHBAJICHTHO-
CTU B BUJI€ KAHOHUYECKOTO YPABHECHUS MeE-
TOAA CUJI

BN

AN B c S, X, +4, =0
&pysoeas sniopa o, - Yroja moBOpOTa B CEYEHHU
Mp 0 y o
, BBI3BAHHBIA €JIWHUYHBIM MOMCHTOM,
WMMW NPUJIOKEHHBIM B CEYCHWU A B Harpaslie-
1> i O Pai HUU X .
i i Ap - yroia IoBOpOTa B CEYCHUU
A | ‘ C A or neicTBUs BHCNIHEH HArPY3KH.
-A— i B _ZS_ i 4. Onpenenum o,,, MOJNB3YICh METOIOM
€ counumman omopa | i Bepemaruna. YMHOXKHM DIIOPY OT J€ii-
1 TR | CTBUSI STUHUYHOW CUJIBI CaMy Ha ceOsl:
| | 1 (— — 1 — 2a
— H MHH"“ T | Oy = (M>M)= (‘QlMl) =+
W — — — EJ, EJ, 3EJ,
M1 M2 M3
1 — 2
Pa/2 antopa 0151 cm| Heorp. 6anku 0 = +E‘1 .24, M:= +§
M m 0 5. Ompenenum A,,, TOJNB3YICh METOAOM
Bepemaruna.
1 _
A, =—-M_,xM )=
R
1 — — Pa’
yrpyaasi uHus. 6anku :HX(QzM 2+, M 3) :_3EJX
1 — 1
0, =——Pa2a, M:=+—
2 3
1 —
_Qsz—EPaa, M:=0
A P
6. Ompenemum X, : X, S L
0y, 2

7. Crpoum 3Mm0py U3rudaromero MOMeHTa il SKBUBAJICHTHOM OasKH.
8. it mpoBepKH MpaBUIbHOCTHU PELIEHUSI CTPOUM MPHUOIMKEHHYIO (hOpMY yNpyroil TMHUU
CTaTMUYECKH HeolpeaeaIuMon 0ainku. Yipyras JUHUS J0JKHA TPOUTH yepes mapHup B.
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PacueTbl Ha BBIHOCJIUBOCTh (pacqembl HA NpO4YHOCNb NPpU NEPEMEHHBLX Hal’lpﬂ.?fceHM}l)C)

YcTranocTh METANIOB: AETANIH, AJIUTEIBHOE BPEMs MOABEPTaBIIMECs MEPEMEHHBIM Harpys-
KaM, MOTYT pa3pyLIUThCS BHE3AMHO MPU HANPSHKEHUSX 3HAUUTENbHO MEHBIIUX Mpejelia
MPOYHOCTU. XapaKTep pa3pylieHUs IPU STOM HAIIOMUHAET pa3pylleHHue XPYNKOTO MaTepH-
asna.

Ceuenne UMeEET IBE 30HBI:

A — Tnajkas npuTepras,

B — kpymHO3epHHUCTas, MO BHUIY HAIIOMHHAOIIAS
XPYIKOE pa3pyIicHHE.

Takolt xapaktep paspyllieHusi — CIEACTBHE POCTa B MarepHalie MUKPOTPEIIMH, KOTOphIE
CJIMBAIOTCSl B MAKPOTPEIIMHY — TPEUIUHY ycTanocTu. Kpas TpeuuHsl TpyTes Ipyr O Apyra u
CIVIQXXUBAIOT MIOBEPXHOCTh COMPUKOCHOBEHUs. Korna TpernHa JOCTUTHET TaKOW BETUYHHBI,
YTO CEUYEHHUE 3aMETHO OCJIA0HET, MPOU30MIET BHE3AMMHbBIN H3I0M. XPYNKUN XapakTep U3J10-
Ma He 3a CYeT M3MEHEHUS! MEXaHMYECKUX CBOMCTB METajlia, a 3a CYET CIOKHOTo (00beMHO-
r0) HAIPSKEHHOTO COCTOSIHUS B 30HE Pa3pyILICHUS.

BolHOCIMBOCTh Marepuana (JIeTalii) — CIOCOOHOCTh COMPOTHUBISATHCS JIEHCTBHIO MHOTO-
KPaTHBIX MIEPEMEHHBIX HATPY30K.

HcnpiTanus Ha yCTaNIOCTb.
[lens vcTIBITAaHUM - SKCTIEPUMEHTAIBHO OMPEIETUTh XapaKTEPUCTUKHU COMPOTUBIICHUS yCTa-

JOCTH. XapakTep HarpyKeHHs — H3ru0 C BpaleHueM oOpasla (J9acToTa BpalieHUs
n=2000--3000 06/mun). 2 B o
e [ s L
[Ipu Takoil cxeme Harpyxe- 7 ) T
HUsl 00paslia B TOYKaX Ha €ro
MMOBEPXHOCTHU MoJy4yaem 1P 1P
CHUMMETPHYHEIH 0070:9) p A P p Ap
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Harpy3ky P co3nmarTt Takyro, 4TOOBI JJIs TIEPBOTO 00pasiia aMIUTUTY/la HANPSKSHU O, ObI-

Jla HECKOJIbKO HMKE O, OOpasen HarpyxaroT J0 pa3pymenus, {, — Bpems MCHBITaHHSA 10
pa3pyLIeHMs], YUCIIO0 HUKIIOB HArpyKEHUs, KOTOPOE BBIAEP KA 00pas3el 10 pa3pyLICHUs

L Lo

PoT 27
Ha CJ'IGI[YIOI_III/IG o6pa3u1>1 HaI‘py3KI/I CHHMXKAIOT. I/ICHBITaHI/IH 3aKaH4YHUBAKOTCsA, €CJIN 06pa3eu
o o _ 7
HC pa3py1]_II/ITC}I l'IpI/I YU CJIE€ IUKIIOB, HA3bIBAEMOM 6a301/1 HCIIBITAaHUN N0—10 IIUKJIOB.

ITo pe3yiibTaTamM HUCIIBITAaHU N CTPOUTCA KpHUBaAA YCTAJIIOCTHU (KDI/IBaH BBIHOCJII/IBOCTI/I)

Oa

0 N N

0

[Ipenes BBIHOCAMBOCTH O-.1 — AMIUIMTYJa CUMMETPUYHOTO IIUKJIA, IPY KOTOPOU HE MPOUC-
XOJUT YCTAJIOCTHOTO pa3pylleHus: o0pa3iia HeOrpaHUYEHHOE YHCIIO IIUKIIOB HArpyKEeHHUS.
KpuBast ycramoctu CTpouTCs Uil 3TAJIOHHBIX 00PAa3IOB C MMOJMPOBAHHOW MOBEPXHOCTHIO U

nuamerpom =10 mm, T.e. O.1 — IpeaeN BEIHOCIUBOCTH 3TAIOHHOIO 00pasia.

@DaKTOpbl, CHUKAIOWINE MPEEN BBIHOCIUBOCTH!

Pa3smepsl netanu (yBenuyeHUE TUaMeTpa CHUKAET Mpefesl BBIHOCIMBOCTH), COCTOSHUE T10-
BEPXHOCTH JleTajdu (LIEpPOXOBATOCTh MOBEPXHOCTH), HAJIWYME KOHIIEHTPATOPOB HaIpshKe-
HUW, arpECCUBHAs CPea, HAJTMYKME CBAPHBIX IIBOB.

HDCI[CJI BBIHOCJIMBOCTHU ACTAJIU.

_0.
Oy =

K — ko> dummedT cHMKEHUs Opeaeia BIHOCIUBOCTH, BBIYUCIIETCI C IIOMOIILIO TAOIUIL
K03((UIIMEHTOB, MPUBEICHHBIX B CIIPABOYHHKE.

B xone pacueta Ha BEIHOCIUBOCTD OmnpesenseTcs kodQhUIMeHT 3amaca yCTal0CTHOW Ipoy-
HOCTHU N, TTOKa3bIBAIOIIUN BO CKOJBKO pa3 Mpeaesl BRIHOCIMBOCTH JIeTalu OOJbIIe MaKCH-

c
y -1
MaJIbHBIX PA0OUMX HANPSIKEHUN O oy = Oy n=—*4
aa
[pu| n=[n]=1,5=2 YCTAJIOCTHBIE Pa3pyIICHUS HE BO3HUKAIOT.
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N3rud c kpyuyenuem (Kypcosasn |l paznen)

P

N\M L

7 £V ]
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M %) M=Pa
Mxkp
Ya=PA P P AYB=P
AN A B
Pa Pa
Mx % HHHM
Xa=PA P P A Xs=P
A B
Pa (a
My % HH|||.
V2 Pa \/ \2 Pa
Mcym
V3 Pa V3 Pa
\2Pa v \2Pa
Mnp \

IIpu coBmecTHOM HAEW-
CTBUM U3rHM0a U Kpyue-
HUS paboTalT TpaHC-
MHCCHOHHBIC BaJIbl.

1).Ctpoum »smiopy Kpy-
TAIMX MOMEHTOB M.

2).Ctpoum »3Ii0py U3-
rHOarmIMX MOMEHTOB
M, ot neiicTBUs BEpTH-
KaJbHBIX CHUIL.

3).Ctpoum »smiopy u3-
ruOarmImX MOMEHTOB
M, ot neiicTBus TOpu-
30HTATBHBIX CHIL

4).Ctpoum >3M10py CyM-
MapHOTO H3rHOa0IIero
momenta M, (3mopa
MPOCTPAHCTBEHHAs).

M., = M:+M;

5).Crpoum smropy npu-
BEJICHHOTO MOMEHTa
M, (3nr0pa npocTpaH-
CTBEHHas).

_ Iag2 2
an - McyM +Ml(p

YcaoBue IMPOYHOCTH IIPU COBMCCTHOM HCﬁCTBHH n3ruda u KpYyUCHUA:

M, =+3Pa, W,=01d° = dzsi/

o)

np

W

" <[o],

X

M

np

J3Pa

01o] -

3J

0lo]
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