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OB DHEPTETHYECKOM MOJIXO/IE J1JISI PACUETA MOMEPEYHOU
JAE®@OPMANLUWHU CTEPKHEBOI'O 9JIEMEHTA KOHCTPYKIIUHA
IPH OJHOOCHOM PACTAKEHUHN-CKATHHU

3aKoH JIMHEHHBIX AedopMalMii, YCTAHOBIEHHBIN
P. I'ykom B 1678 r., npencrasnser coOoi THHEHHYIO
3aBMCHMOCTE MeEkKy cunoil F, punoxenHoii k opy-

cy, ¥ yauuHeHueM opyca AL:
F=-k-AL (1)
rae k —xoshduuuent ynpyrocru.

Cnycra 150 ner, B 1822 r. O.Kowmu BBen noxs-
THE HanpsXKeHHs W B HacTosAlee BpeMs 3akoH I'yka
BO BCEX YueOHHMKAx IO COIPOTHBIICHHIO MaTepHalOB
BBITIISLTUT CIEAYIONHM obpasom [1-2]:

AL
c=Fe=F—
7 2)

rje O - HopMalibHOe Hanpsokenue, E — moayis FOwra,
£ - nmnpojonbHads JAedopmanus
nepBoHaYaAlbHas JUHHA Opyca.

Kak npaBusio, HOpMaIbHOE HaNpsHKEHHE Ompese-
JfeTcAd KaK OTHOLICHHE BHYTPEHHEH MPOAOTIbHOMI
cunsl (N=F) K nepBoHAYanbHOU IUIOWIAH CEYEHUs

opyca, L -

Opyca (O = F/A()) . OnHako, U3BECTHO, YTO MpO-
nonpHas nedopmanus (€) Opyca Bcerja COIpOBOXKIA-
ercs nomepeuHod aedopmauueit (£7), To ecrh, Ha-
pUMep, YAJIHHEeHHe Opyca I0J IeHCTBHEM pacTaru-

BaloILeH HarpyskKu BcCerja COIpPOBOXIAACTCH YMEHb-
HICHHEM €ro monepevyHoro ceHCHHs. HOBTOMy (baKTl/I—

30

YecKHe HaNpsDKeHHs, BO3HHKAloMe B Opyce, Bcerja
OyoyT OTNIMYATbCs OT HALPSKEHHWH, OIpelneieHHBIX
M0 OTHONICHHIO K TICPBOHAYAIBHOM TIIOMIAAN Cceue-
Hug Opyca. Hanmpumep, npu pactskeHun Opyca KBaj-
paTHOro cedeHus ¢ pasmepamu (a-a-L) dbaxruueckue
HAaIpSKEHUsS paBHBL:

F F
O=—=———>00)=— 3)

4 (a—Aa )2 a’
Buipaszum usmenenue mmpunst (Aa) 6pyca uepes
kodduuuent ITyaccona:

L= H _Aa-L
g a-AL”’
OTKyz1a
AL
Aa = pa - HE 4)
ITogctaBuM 310 3HaYeHue B popmyny (3):
I F
o= - (5)

2 2 2
(a—Aa) a“(1—pue)
H, y4uThIBas GopMysl (2, 3), Hony4yaeM HEITHHEHHYIO
3aBUCHMOCTh HOPMANBHBIX (DAKTHUYECCKHX HAMPSKE-
HUH OT TpomoNpHON Jedopmallud MpH OJHOOCHOM
pacTsKeHHH Opyca:

N
o
!

Bpyca

npu cxkaTtuu, Mna

—e&— DakTyecKkoe HanpsiKeHue
npu pactaxeHuu, Mna

= = JluHeWHaa 3aBUCUMMOCTb
(3akoH lNyka) npu pacTaxeHum

—f— D aKTUHECKOE HanpsxeHue

=y
o

Hanpsokenus,MMa
&

MpopoonbHas ge popmauus,eq.
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Puc.l. Hsmenenus HANPAWCEHUA NPU PACMANCEHUU-CHCATNUU ﬁpyca
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) _ Eg
(1-ug)*  (1-pe)*

AHB.J]OFPI‘{HO, [IpH OAHOOCHOM CIKATHH prca JTa
3aBHCHMOCTb an06peTaeT BU:

F Ee

(a+hAa)® (14 pue)?

3aBUCHUMOCTH, BBIPAKAIOUIUE IUHEHHBIH 3aKOH
I'yka u HenuHeliHble HM3MeHeHHA (AKTUYECKHUX Ha-
NpPsOKEHHUI OT MpofonbHOI fedopMaliny, IPHUBEICHBI
Ha pHc.l.

Kak cnenyer u3 opmyn (6, 7), nuHeHHOTro 3aKo-
Ha U3MEHEHMS HANpPsHKEHUH OT mpojoibHoil aedop-
MaLud, Jaxke B o0lacTy MalbIX 3Ha4eHHH gedopma-
LM, MPaKTHYECKH, HE cymecTByeT. Takum oOpazom,
JMHeHHAas 3aBUCUMOCThL HArpy3KH OT YIIMHEHUS Opy-
ca wid 3akoH ['yka cyuiecTByeT ToisKo B dopme (1),
a TpH [EpexoJie K 3aBHCUMOCTH «HAIp:KEHUE — Jie-
dopmanusy» 3akoH ['yka sBseTcs HelIMHEHHBIM.

Cnenyer OTMETHTB, YTO JIMHEHAs 3aBHCHMOCTh
(2) HampspkeHHIT OT TpOJONBHOW JedopManuu He
AB/IAETCS KOPPEKTHOH, TaK Kak OHA IOIydaeTcs H3
Gopmynel (1) myTeM OeneHHA Ha pa3dHYHBIC Iapa-
METPBI — JIeBas 4acTh JCIUTCA Ha IIOIAAb CEUCHUS,
a mmpasasi YacTh — Ha JUIMHY Opyca:

Fk-AL

4TO, B IPUHLUIE, HEBEPHO ¢ MATEMaTUYECKOH TOUKH
3peHus. KoppekTHbI nepexon K HANPsKEHUSIM IPH-
BOJHT K CIICAYIOLeH 3aBUCHMOCTH:

o

(6)

O_:

(7)

F kAL o ke L k-AL
—:—,‘ —:—" G:kg—:_,
AL AL L A4 A A

€
a C y4eTOM M3MEHEHHs IUIONIaJH KBaJpPaTHOIO cede-
Hust Opyca :
1) npu pacTaxKeHuu:
k-AL k-AL
o= =

- 10
a*(1- pe)? az(l—y‘%)z 1o
2) [pH CcKATHH:
k-AL k-AL

O-: =
2 2 11
(epe) Praptt P

TakuMm 00OpazoM, Npu MEpPeXofie K HAPKCHHIM
nWHelHbIi 3akoH ['yka MeHsieT cBoro (opMy M Ha-
NpsXKEHHs HEIMHEHHO 3aBHCAT OT IIPOJOIBHOH Je-
(dopMalKu 1 yAIHHEHUS Opyca.

IIpu U3ydeHHH HANPSHKEHHH B KOCBIX CEUCHHSAX
Opyca IpH OJHOOCHOM pPacTsSKEHUH-C)KaTHH OOBIYHO
IenaeTcs BbIBOJ 00 OTCYTCTBUM HAIPSDKEHHET B mpo-
JOJIBHBIX cedeHHAX Opyca. DTOT BbIBOJ JellaeTcs Ha
OCHOBE pa3/IOKEeHUsA NPOIOILHON CHIIBI H COOTBETCT-
BYIOLIETO HANpsKEHUS Ha HOPMAIbHYIO M KacaTelb-
HYIO COCTABISIIOIIHE HA KOCOM cedeHUH Opyca, mpo-

BEJICHHBIM TIOJ] YITIOM () K MONepeyHOMY CeueHHIO
[1-4]:

Og =00 cos? a; 7y, =05sin2a  (12)
OTKY/Jid, B HaCTHOCTH, CIEAYET:

mpu x=0 o,= 0y 7, =0;

upu a=90°c, =0, 7, = 0.

O,ZlHaKO, nopu 5TOM YNOyckaeTcd H3 BHIY, YTO
IpoaojibHaA ﬂe(bopmaunﬂ Bcerja COIpPOBOXKIAACTCA
H3MCHCHHEM IJI0IAaAM CEYCHUA 6pyca HIN nonepey-
HOH AedopmMarmeii, KoTopas B CBOIO 0Uepe/b, B COOT-
BCTCTBHH ¢ 3aKOHOM FyKa, BLI3BIBACT IIOABJICHHC
«BTOPHUYHLIX» Hal’lpﬂ}]{el{l/lﬁ B [IPOJOJBHBIX CCYCHHUAX
Opyca. IlosTomMy mnpH aHalW3e HAIPSKEHHOIO CO-
CTOSIHUA 6pyC3 npu OAHOOCHOM pPaCTsKCHHHM — CiKa-
THH HEOOXOIUMO NnepeEXoauTh K 00BbEMHOM OCTAHOB-
KC 3ada4u:

1) IIPH PACTSKEHUH:
g, = ol , T T HO.
x T AT o Tzx Tlzy TTHOz (13)
2 AL 2
a(1-pu—)
L
2) IPH CHKATHU:
c o Bl o3 T MO
x = y bzxy Ttzy = z
AL 4 (14)
a2(1+7)2

Taxum oOpasoM, mpu pacTsikeHuH Opyca B ero
HONEPEYHbIX CEYEHMAX BO3HHUKAIOT «IEPBUYHBICY

HaMpsKEHUA PaCTAKCHHA (O}), HO HM3-3a YMCHbIIE-
HHA €ro CCUCHHA NPOAO0JbHBIC BOJIOKHA, HaJdaBJIHBas
Apyr Ha Apyra, IIpHBOOAT K IIOABJIICHHK  «BTOpHY-
HBIX» Hal‘Ipﬂ){(eHl’[ﬁ CiKaTHusA, KOTOPBIC 110 CYTH ABJIA-

I0TCA KacaTelbHbLIMH HANPKEHHAMH (Tzx , Tzp) B
[IOIIEPEYHOM CEUEHHUH CTEPIKHS.

[Ipn aHanu3e 0OBEMHOTO HANPSKEHHOTO COCTOS-
HHS BO3HHMKAeT 3aKOHOMEpPHBIH BOIPOC 0 MEXaHH3ME
IpeBpallleH s NPoJoNbHBIX JedopManuii B nonepey-
Hele. Ha Ham B3risan, NpHYHHOH IOABICHHS IIOIE-
peuHbIX AedopMaLHii U «BTOPHYHBIX» HALPSDKEHUH B
MPOJONBHBIX CCUEHUAX Opyca sIBISETCS CTpPEMIICHHE
BCEX TNPHPOJHBIX JKUBBIX U HEKHBBIX CHCTEM K MH-
HUMYMY [IOTEHUHAIbHON SHEPTUH WIH B JAHHOM CIIy-
4ae SHeprHH aedopManuu Opyca. DTOT NPHHLUI MH-
HHUMYMa IIOTCHIHANBHON SHEPTrHH IPHPOIHBIX CHC-
TeM M3BecTeH AaBHO. OO 5TOM roBOpHI B CBOE BpeMs
JI.Dinep: «... B MUpe He IPOUCXOJUT HHYETO, B UeM
©Obl He ObLI BUJEH CMBICI KAKOro-HUOYIb MaKCHMYyMa
HIIM MUHUMYMay.

IIpn pactmxenun Opyca, padoTa, 3aTpadrBaeMas
Ha DTOT MpOLECC, MPUBOJUT K BO3PACTAHHIO €ro
sHepruu JedopMaluy H, Tak Kak Opyc He HMEeT BO3-
MOKHOCTH YMEHBIIUTh €€ MyTeM COKpalleHHs JIH-
HBl, OH MOHH}KAeT ATy 3HEPrHI0 NMyTeM YMEHBIIEHMUs
CBOETO MOMEPEUHOTO CEUSHHUS.

M3 Teopernueckoil MEXaHMKH H3BECTHO, YTO MH-
HUMYMY IIOTEHLIHAIbHOH JHEPIHH CHCTEMbl BCErzaa
COOTBETCTBYET €€ PABHOBECHOE COCTOSIHHE, KOTOpOe
MOKHO aHANM3HPOBATH METOJAMM CTATHKH, COCTAB-
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Jsi8 ypaBHEHHsl paBHOBECHs BcexX AeiCTBYIOLIMX Ha
cucremy cuit. ITo cytu aena, npu pactskeHuH Opyca
OH NEPEeXOJMT MEePBOHAYAILHO B HEYCTOHYMBOE, He-
pPABHOBECHOE COCTOSHHE, KOTOPOS 3aTeM IPH YMCHbB-
[IEHUW TOTIEPEYHOr0 CEYEHUS BHOBL CTAHOBHUTCSH
paBHOBecHEIM. bpyc npuHuMaeT HOBYIO (OpMY C yc-
TOHYHBBIM, PABHOBECHBIM COCTOSIHHUEM, XOTS H C MO-
BBIIICHHOH sHepruel pedopmannu. Ilpu nanbHei-
LIeM PacTsAKEHHH Opyca 3TOT MPOLECC ero yIIMHe-
HHAs B [IPOJOJBLHOM HAIPaBICHHH U CXKATHH B IIOIe-
peUYHOM CEYEeHUH IIOBTOPSETCS BHOBbL, U BCIKUH pa3
Opyc NpUHUMAET HOBYIO ONTHMANBLHYIO (OpPMY, HpH
KOTOPOH CYIIECTBYET PAaBHOBECHOE COCTOSHHE, COOT-
BETCTBYIOLIee MHHHMYMY JHEPriu Ae(opMariim.

CuioBoH MexanusM GopMHUPOBAHHUA HOMEPEUHOH
nedopmaru

INokaxeM Ha MOJENIM KPUCTAILITHYECKOH pelIeTKH
(MOJIeNTH «IIapHKOB C MPYXHHKAMH») CHIIOBOH Mexa-
HU3M (OpPMHpPOBaHHS HONEpedHoil nedopManun pu
oHOOCHOM pacts:keHuu. [IpencraBum Opyc B BHze
MIOCKOH KPHUCTAIIMUSCKOH pemleTKkyd, cocTosAmeil us3
ngesatu monekyn A,B,C,D,E,G,K.M,N, mexay xorto-
PBIMH CYILECTBYIOT BHYTPEHHHE MOJIEKY/LIPHbIE CUIIbI
(puc.2). Jluneifinsle pa3Mepsl MeXy COCEJHHMU MO-

JEKyJlaMU B KpMCTﬁHJ‘IHHCCKOﬁ peuieTke: d X d, TO

ectb AB = BC = AD = DK = a. JIuuus AK oOpyca
JKECTKO 3aKperuieHa. bpyc pacrarusaercs cunoil F
Tak, 4ro juHHA CN nepememaercs B IOJIOXKEHHE

C,N, na paccroanue dL.

PaccmoTpuM M3MeHeHHE IOJIOKEHHS OIHOH Hu3
MOJIEKYJ, HaXo/sulelicsa B Touke B. B aToM ncxonHoM
MOJIOXKEHHH MoOJeKyla B HaxoauTcs B paBHOBecHH,
Ha Opyc mNnepBoOHAYalbHO HE JCHCTBYIOT HHKaKHE
BHEIIHHE CHJIBI U CYMMa BCEX BHYTPEHHHUX CHIIL, Jieil-
CTBYIOLIMX Ha MOJeKyly B co cTopoHBI Mollekyl A,
C, D, G paBHa HYyIIO.

IIpu nepemewenuu toukn C B nonoxkenue C,
Touka B mepemeniaercs B ONTHMAbHOE TOJOKEHHE
B, ma paccrosune (,5dL Ttak, uro paccrosnue
AB=BC, u cuisbl, nelicTByoniye Ha Hee CO CTOPOHbI
touek A u C| no nunun AC, ypasuosewenst: F| =-F,

0,5dL dl

K M M, N N
O o—O © I
Puc.2. Modens pasnosecnozo cocmosinus 00HOU U3

MoJexya (moyka B) xpucmannuyeckoii pewiemxu
npu pacmsasicenul dpyca

(puc.3a).

Cunet F5; u Fy, nmeitctByromme Ha touky B, co
ctoponsl Touek D u G,, BO3HUKAIOT BCIAEACTBHE Y-
JIMHEHUs IIepBOHavansHbIX paccrosiHuil DB u BG 1o
paccrosnuii DB, nu BG,. Ux reometpuyeckas cymma
coznaer papHojieicTByomywo cuty: R = F; + F,,
KOTOpas nepemeniaeT Touky B, B nonoxkenue Bs. [1pu
9TOM MOsIBIs€TCA pacTiAruBalomas cuina Fs mexny
Toukamu B E,, koropas Bospacraer 1o mepe Ipo-
NBHKEHHs Touku B, B cTopony B,, T0 ecth «ropmo-
3UT» ee IIPOJBIKEHHE Bri1yOs Opyca (puc.30).

A EQ B h ¢ G
F F
R
E G G
D& & ! ol
A B B C
@ o
s > iR
,_;Bz
E|l |E \J6 G
o &
D

Puc.3. Cunoeoti mexanuzy ghopmupoeanus none-
peuroli dehopmayuil 6 KPUCIMALIULECKON PetieniKe
bpyca:a) HEPaABHOBECHOE COCMOAHUE MONEK)bL B 6
nonoxcenul B,6) pasnosectoe cocmosHue Moexy-

avl B 6 nonoscenuu B,

Touka B, HaxoquTcs B paBHOBECUH 1101 JIeHCTBH-
em martu cun Fs-Fy (puc.3), reomerpuueckas cymma
KOTOpBIX PAaBHACTCS HYIO. DOTH BHYTPEHHHE CHIIbI
BO3HHKAIOT BCIIE/ICTBHE YIJIMHEHHS paccToAHWI AB,
DB, CB, GB uo paccrosHuii coorBercrBeHHO AB,,
DB,, CB,, G,B, u ymensmenus paccrosuus E,B; 1o
paccrosinust E B, . TIpu sToM, ecnu Obl He BO3HHKAA
cuna Fs mexny monexynamu B.E,, To paBHOBecue
coOmoanock Obl MPH MOJIOKEHHH TOYKH By B cepe-
nune orpeska B(E;, To ecTh cikarne nponosmkanoch
Obl 10 BenuunHbl Aa = 0,5a, e a — pacCTosHUE MEX-
oy Mouekyiamu By u E;. Ho tak kak npu sTom Bcerza
BO3HHKAET «TOpMO3siasy» cuia Fs Mexay mosekyna-
MU By u E; TO peanbHo ymeHblIeHHEe [1OIEPEYHOrO
pasmepa Gyjer MeHbine 3toi Benuuunsl: Aa < 0,5a.

3 3THX paccy:KaAeHUH clefyer, 4To NpH YIPYrux
nedopManusax pacTsHKeHHs cxKaTHe Opyca B moreped-
HOM HAIIpaBJIEHHH HE MOXET IIPeBOCXOJUThL IIpe-
nenpHOro 3Hauenus: Aa = (,5a. Ho toraa momneped-
Hag nedopmarus & He MOKET 6bITh Gonbiue 0,5 mpu
JMOOBIX YIAIMHEHUAX Opyca, YTO sABISETCH H3BECTHBIM
tdhaxrom [1-2].

DHepreTHYECKHH MEXaHU3M TonepeuHoi jedop-
MAIHH
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U3 TeopeTnyeckoil MEXaHUKH H3BECTHO, YTO CHJIA
(F) saBnserca mepBoll POH3BOZHOH OT MOTEHLMAIIL-

Hoil nuepruu (E) mo nepememenuio (X). IToaTomy

pPaccMOTPEHHOE CHIIOBOE PABHOBECHE MOIEKYIbl B

KPUCTalIM4eCKOH pelleTke, IO CyTH Jena, ABIAETCA

MPU3HAKOM CYIIECCTBOBAHMS MUHMMYMa YHEPrUU Je-

(dopMaLuu CTEPKHS:

ZF(xl-):—%:Onpu E(x;)=>min
ax,-

IMTokaxeM, YTO BeTMYHHY NPOAONLHOH neopma-
LUH MOXKHO OINpEIeIUTh TEOPCTHYECKH, HCIOIb3Ys
NPUHIIT MHHUMYMa 3HEPTHU AeOpMalH CTEePHHS
[5]-

Ionnast sHeprus aeopManuy NpH PacTsKSHUH-
cKaTMM Opyca NMPUMEHHUTENBHO K Hallel 3aaade on-
peneisercs B COOTBETCTBHH ¢ 3akoHoM ['yka (1) u
TeopeMoil Knanefipona [1-4]:

E=05F(AL)-AL =05k(AL)* (13)
[lepBOHAYAILHO TOKAKEM, 4TO MOJIEKYIa B mpu
pacTskeHHH cTepskHs Ha Beuuuny AL BHauane 3aii-
MET ONTHMANBHOE MOJOKEHHE B Touke B, pacnono-
weHHoi Ha paccrosuun X=0.5AL  or Touku B

(puc.1).
CyMMapHYI0 3HEPTHIO ne(OopMaldi MOJIEKYJ IO
ocu AC MOKHO BbIPa3uTh B BUIIE:

E(X)=05k(0,5L+x)% +

rae L — nepBoHadanpHas minHa crepxkHs AC, X —
ONTHMH3HPYEMOE TepeMelieHne MOeKy bl B.

Huddepennupys 1y OYHKUHIO M pelias ypas-
HeHHe:

%:k(o,smx)k(o,suﬂu):o
X
a7

nosyuaeM uckomoe petmenue: X=0.5AL.

Oueprust aedopmaruu B 3Toi Touke B, mmeer
JIOKANbHBIH MHHUMYM. QJIHAKO, 3TO TMOJOXKEHHE MO-
JIEKYIIbl HE ABNACTCA OKOHYATENBHBIM, TAK KaK Ha Hee
NeHCTBYIOT TaKKe H CHJIBI CO CTOPOHBI MOJeKyn D,
Ei, Gi. [Tooromy Mmonexkyna u3 nojoxxenus B Haun-
HAeT Jlajiee MepeMeniaThes B osokeHue B, B KOTO-
poM cymmapHas SHeprusi nehopMalMe JOCTHraeTr
rno0abHOT0 MUHHMYMA.

O06o3nauuMm: ) — paccrosHHe BiB,, Ha koropoe
cMmelaeTcs MOJEKyla H3 NoJoXeHHH B; B nonoixe-
Hue B, npu nonepeunoii nedopmanun Opyca (puc.3).
IToxkaxcem, yto paccrosinue BB, MoxxHO omnpenenuTs,
MUHHMH3HPYs IOJIHYIO JHEprHio Jedopmariuu Opyca.

@opManuiyeM MOJHYIO 3HEPTHI0 jedopmaruu
Opyca (15), yuutsiBas ee QpyHKIHMOHANBHYI0 3aBUCH-
MOCTb OT YAJIMHEHHH OTIelbHbIX pedep KpHCTaJIH-
yeckoil pemerku. B pesyasrate mpeodpazoBaHuit
Heneras (YHKUMS TIONHOH DHepruu  AedopMaruu
CBOJIMTCSI K MUHUMYMY (DYHKIIMHM KBaJpaToOB CyMMap-
HBIX YJUIMHEHWH WIH cKaTuil peGep KpucTajlIMye-

5 (16) ~ CKOM PRUIETKH B 3ABHCHMOCTH OT ONTHMH3HPYEMOTO
+0,5k(05L —x+ AL )" = min, paccTosHHA X:
900
800
// V 1uHEeHHE
700 — Opyca, MKM
=
| o™
§' 600 T — bt 10
< —20
=
=3
© 500 30
=
% —40
= 400
2 300 /// <l
= T L
200 P g
[ —T //
100 =
—-—’———
0
0,0 5,0 10,0 15,0 20,0
YMeHbLUEeHMe LWMPUHBI Gpyca, MKM

Puc.4. DHepeemuueckue Kpusbie nonepeunoi depopmayuu o6pyca
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>
E(y)=05kY (AL;)* =05k(2(DBy - DB)* +
i=1
+2(ABy — AB)? + (BB, )? ) =

2
_[\/(a+0,5AL)2 +(a-y)? —a\/EJ &

2
+[\/(a+0,5AL)2+y2 —aj +0,5y2 = min.

(18)

Kax mokasamu pacyersl, 3Ta IeneBas (yHKIUS
HMeEeT MHHHMYM, KOTOPOMY COOTBETCTBYET ONTH-
MalbHOe paccTosiHue (),) cikarua Opyca B momeped-
HOM HampaBieHHH. Tak, pacdeTsl [OKa3bIBAIOT, YTO
npH yanuHeHuu Opyca Ha 10 MKM MHHUMYM SHEPrHU
nedopmanuu OyneT COOTBETCTBOBATH YMEHBIICHHIO

LIAPHHBI IOJIOBHHBI Opyca Ha 2 MKM (HHKHSA KpUBast
sHepruu jgedopManiuu), npu yaaIuHeHud opyca Ha 20
MKM MUHUMYM 3HEPruH AedopMalul COOTBETCTBYET
YMEHBIICHHIO MUPHHBI Ha 4 MKM, OPH YJUIMHCHHH
Opyca Ha 30 MKM ero IIMpHHA COKPATHTCA Ha 6 MKM H
IpH yAIHHeHAH Opyca Ha 40 MKM ero LIMpHHA COKpa-
THTCS HA 7 MKM.

OTH pacueTbl COOTBETCTBYIOT CKATHIO MONeped-
HOTO CEYEHHs TOJIKO OJHOM, BepxHeil yactu Opyca.
Tak kak HHXKHAA 4acTb Opyca BejeT ceOs NIpH ero
pACTsKEHHUH TOYHO TaK e, TO C y4eTOM HHKHEH Jac-
T Opyca o0liee CHHMXEHHME IONEPEYHBIX pPa3sMEpOB
Opyca ynBauBaeTcs.

Takum oOpasom, (opmanusys ¥ MHHUMH3HPYS
3aBUCHMOCTH IIOJIHOH 3Hepruu nedopMalHu OT H3-
MEHSIOIHXCSA Pa3MepPoB Opyca MOKHO TECOPSTHYECKH
OMpeJIeTUTh 3HAYEHUS TMoNepedHol nedopmanuu M
ONTHMANBHBIE Pa3Mephl ceueHus Opyca.
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