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HeliHoii JopMOIi paBHOBeCHS JOIIKHA GYJeT CYWIECTBOBATH Apyras —
CKpHBICHHAS pamHOBeCHas (opma crepams. Ilpeaniozomin, 410
CTepikenh nOAY4ILT NPOUG B MiockocTi 1y (pic. 8.3, 6). Tlpn aTom
Topent K TOYMHT CMeIeHHE 1, TAK Kk NIEPEXOA OT MpAMOAHHETIHOI
OpMBI CTepAHS K KPHBOAMHETHOI NIPOUCKOZMT Ge3 WIMEHEHIS Bk~
SHHBI KPHTHYECKO! CILTBL, T. €. Ge3 M3MCHEHHs AIHHBI OCeBOH JIHHMH.
By/leM CHHTATE CMeLLEHHE U BEChMA MATIM 110 CPABHEHHIO ¢ HAYANBHOI
Jmoii crepas I TOraa nporuG y(x), JABHCAILI OT KOOPIMHATE X,
GyJter Takoke BeckMA MAThiM. PACCMOTPIM YCAORHS, IDH KOTOPHIX BO3-
MOJKHO PaBHOBECHE CTEPKHs C H3OTHYTOH OCHIO.

KOODMHATEI TodeK YpYroif JHIH CTepikhs 0GOIAMM Hepes x
Wy Tlp azsix npornGax Auddepentuaisioe ypasuesie ynpyroi
JUMMMI CTEpAHS HMEST B

ELy' =M.(x)

13 yenons pasHOBecHs /Uia OTCeseHHON HacTH crepukis (pic. 8.3, 6)
snrnGaionutit Movent M. (x) 10 aGcomoTuol Bemmnie pasei Fy(x)
VCI0BHMCS CHHTATH NOJOKHTEIILHBIM TOT MOMEHT, KOTOPbili yBeIi4ii-
BacT KpuBiHy. PACCMOTPER YUPYTYIO JIMHMIO, WIOOPIKCHHYIO Ha
puc. 83,6, samerum, 4ro cxumaiomas cuia F B anreGpamseckom
CMbICTe KpHBHIHY yMeHier. TIpi NONOAMTEILHOM Y YIpYras TS
MMEET BHIYKAOCTA BBEpX. KpMBIIHa YIpyrofi M, CleAORATEEHO,
otpiuaTesha. MosenT ciuisi F HANPARICH Tak, 4TO ewe CisHee He-
KPHBISET YNIPYTYIO MHIIO, YMeHBILACT e Kpuai3Hy. Takis 00pazon,
OKOHUATEEHO

OGosuaunm k% =F/(EL). Torza aupdepenumansuoe ypasHenie

VIpYTOii JIMHUH IPHHUMAET B
V' +Ey=0.
Pelwieiite 5T0r0 ypABHEHH HAXOLM B BIAC

»=Csinke+ Cycoskr,
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e G u Cy — nocrosumsie muterpuposanis. Hocrommmsie Gy, Cy
JOKHb GHITh BHIOPANBI TAK, 4TOGH! G YAORICTBOPEHEI TPAHMAHEIS
yeaosis 3aza4m. YTo0h! HX COPMYIHPOBATE, HEOOXOMMO IHATH Xa-
PAKTEp 3aKpEILICHHA CTepAHs. B HAlleM CIydae TOPULI CTEpH HE
WMeloT nporKGos:

Dupux=0 y=0;

Dupux =1 y=0.

3 1IepBOFO. FPAHKAHONO YCIOBMA, MOCTARIAA 3HAveHis x = 0 1
=0 Gutee pementte, HaxOuM:

0=Cyeos0 >

Crenomarensio,

¥=Cisink.

Menokiys BTOpOE IPaHiHOE YCIIOBHE, TIOTYHAeM
0 =Cgsinkl.

Iromy panencray yaosieTsopset o C; = 0, 1mGo sin(kl) = 0.
Ecam zonyctuts, 10 C; = 0, T0 1POrUG Gy €T TOAACCTRCHHO pasen
Hymo: = 0. 910 peliieiie COOTBETCTBYET OAHON U3 BOIMOKHBIX (OPM
PABHOBECHS CHATOTO CTEPIKHS, & HMEHHO NPAMOTUHEIIHOI.
TIpi Wi HCKPHBICHNOH (OPMBI CTEpkHs, KOTOAs U Ipe-
CTABIAT HHTEPeC, AOMAHO GHITh BHINOIHEHO BTOPOE PABSHCTRO

sin (k1) =0.
Ho Torza ans aprysienta ki noaysaiores amasenns k= 0, 7, 2, ..., n
IIpH IPO3BOBHOM enoM HHee n = 1,2, 3

M=nn, wn k=nz/l.

C yuerom BBEIEHHOrO panee oGo3Hauenms k> =F/(EL) mnonyuaes
opmysry s camvaiome cutb:
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D10 CoOTHOUEHME OMpElEISET GECKOHeHHYI NO0CIEIOBATELHOCTE
3avenui ciibt F, IPH KOTOPHIX MOFYT CYUIECTBOBATS W30rHYThie (op-
Mbl PABHOBECHS CTEPKHS.

OcHoBHOIi LEIBIO ABISETCS HAXOAEHHE KPHTHHECKOH Ciuibl Fp,,
T. €. CHIBL, 10 KOTOPOIi YCTONMMBA JHILL NPAMOHHeliHas BopMa pas-
HoBecHs CTepikHs. ClIElOBATEIILHO, H3 BCEX BOIMOKHBIX IHAdeHHIH CH-
st F, HeoGXOMMMO BHGpATH HauMeHbiuee. [UIS TOFO, BO-EPBEIX,
HYKHO HONOKMTE 71 = |, BO-BTOPEIX, IIDHHSTE HAMMEHBILYIO KECTKOCTS,
T.€. NOACTABHTS [y, TAK KAK OHEBIINO, 4TO WSTHO MOKET HAMATHCH
nIpesKle BCETO OTHOCHTEIIBHO OCH C HAUMEHBILIHM MOMEHTOM HHEPLMH.
(OKOH4ATEIILHO JUIA KPUTHHECKOIT CHIILI Oy HaeM

Tonyseunas popyyaa ecth ghopayaa irepa. Ita opmyna cooraer-
CTBYET LIAPHHPHOMY JAKPEILIEHHIO KOHIIOB CTEpIHA B ILIOCKOCTH H3TH-
Ga. KpiTideckas Ciia 0GPATHO NPONOPLMONATSHA KBAZDATY JUIMHBI
CTepikis. DTO 0IMAUALT, UTO CAATHE OCOOCHHO ONACHO IS OTHOCH-
TEJILHO JUIMHHBIX CTepkHeil

3ABHCHMOCTE KPHTHYECKOH CIIILI OT YCI0BHi 3AKPEILIEHNS KOHIOB
crepaus. opyra Diiepa JaeT adenme KPHTHYECKOli CHILL Ui
CTepiKiA C WIAPHHPHO JAKPEILIHHbIMI KoHUAMH. B 5TOM Ciydae H3rHG
11PH NI0TEPE YCTOH4MBOCTH NPOMCXOANT MO NONYBO/IHE CHHYCOWIbL. Pe-
3YJLTATE PACHETOB /UIA PANIHYHBIX CXeM 3AKPEIVIEHHS CTEPAHA AAI0T
OCHOBaHME /LIS 3AMHCH 0GOGILEHHOI (OPMYITBI LIS KDHTHYECKOT CHALL

El,
[

e KOdXpHUHHT |1 HA3IBACTCS KOAPGDuUCHMOM npuGEdenUs O,
Tox npusedennoii O1unoi 31eCh IOHHMACTES JUINKA, KOTOPYIO A0AEH
Gt Gt HMETh CTepIkeHE, €CI bl €rO KOHI! GhUIi LIAPHIPHO OMIEpTEL,
& KpHTIeCKas CILIA GhUIa bl PABHA KPHTHHECKON CHLIE B PACCMATDHBA-
eMBIX YCIIOBHX 3AKPEILICHIS,
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Puc. 8.4

Kod{ipHilienT npuBexeHIIs KL | JABUCHT O CI0COBA 3aKperi-
enis konuoB crepans. Ha pic. 8.4 nokasasl nah HanGosee 4acto
BCTPENAIONIIXCA CIYHaCR AKEILICHH CTEAHS 1 YKAJAHBI COOTBET-
crayloue masenns koxduuenTa npuBexenns Ariust p [8]. pow-
Besenme (/) OIHAYACT UIMHY MEALY TOUKAMH NEPrHOA WIOTHYTOH
OCH CTepiktis, B KOTOPHIX H3HGAIONIHE MOMEHTH PABHE! HYIIO.
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Henoawonanue dopsyae: Jiizepa. I1o maseniio kpuieckol citl
MOKHO ONDEETINTS KDHTHYECKOE CAMMAIOUIEe HANDEKEHHE Gy, T. €.

HATIPAKEHME, TIPU KOTOPOM TPAMONHHEiHas (OpMa PABHOBECHS CTEpHk-
HA CTAHOBWTCA HeyCTOM4MBON:

o Fo _mEy, TE
Ta 22
3necs mmeeHst Hosuie ofosmasenus: &=L _ cusrocms crepkus;
Tmin

— MHHHMATS I AHYC HHEPLMI CEYEHIS CTEHHS.

3aBHCHMOCTE Gy, OT A rpagusecku wsoGpaKaeTca cunepGooi

Jinepa (puc. 8.5). Tlpn suisozie dopuysist Ditnepa Henonb3oBaIOCH
uddepeHunansHoe ypasHeHHe YNPYrofi JMHUM, BLIBOA KOTOPOIO
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ocHosan Ha 3axone T'yka. 3axon [yka, Kax U3BECTHO, CHPABE/INB 15
HANPSAEHIT, HE NPEBHIAIONIIX PEACTA NPONOPUHOHATSHOCTH Gy

(em. puc. 8.3, 2). Toraa KpuTEpHeM 0GOCHOBAHHOCTH MPMEHEHHS
opuyast iiziepa ecth oTHOWEHIE

oy

Puc. 8.5 Tlpasas 4aCTh NOAYMEHHOIO BHIpIAE-

Mus s A npexctamiser cogoii o
HaiMeHBIICe HACHHE THOKOCTH CTEpWHS, MM KOTOPOM (OpMY-
22 Diiiepa el NPHMEHIMA — ITO TAK HAMIBACMAN MpeOETbHas 2UB-

o —
Rapen = e
Oy

TIpeAensias THGKOCTh Aype; ABHCHT TOTBKO OT CBONICTS MaTepHa-

12— €0 MOAYIIA YNPYTOCTH i NpeJea nponopuKoHAERoCTH. Tak, s
cramn Cr3 npusuvaen £ = 2 10° Mila, 6, = 200 Mla i, creosa-

‘TenkHO,

05

2

99,32100
apex 200 ),

TIput &<y, hopayr0il Dilnepa 018 KpumuIECK0Z0 HaNpRHCENA
nonwsoeamecs nerwzs. Ha pic. 8.5 yuactok runepGons: ditrepa, Koto-
PHIM MOHO 10/I530BATECA, IOKIAH CILIOWIHOT AHieil

Pacuer ua ycrofumsocrs crepaueii mpu ruoKoctH k<l

Ha puc. 85 NpHBeeHa CILIOWNAA KDHBAS JHHIS, OIMCHBAIOLAL
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JelicTanTensHoe noBenente CTepkHel M A< hype,. B oTOM Ciysae

HAUPSKEHHS PEBOCKOMST NP IPOTOPUHOHATLHOCT Gy, W CTEp-
Kelh BCTYIIAET B YNPYTO-IUIACTHYECKYI CTAIMIO PaGOThL. 3eck ecte-
(CTBEHHO CHMTATS, “TO i /UTHHE CTEPAHS, NPHOTIKAIOLIETCS K HYTIO
(1= 0), KpHTHSECKHE HANDSKEHHS G, NPHOTHAAIOTCS K PAPYIIAIO-
LLleMy HAPSKEHHIO, OTYHEHHOMY B OILITAX HA CHAATHE BECHMA KOPOT-
KX 0Gpastios. TakuM aspylIZIOUIM HAIPEKSHHEM B Clydae Mia-
CTHYHOTO MATEPHAIA ABIAETCH NIPEEN TEKYHECTH G, T. €. NoaraeM B
npesene Gy, =G, HauGoree pacnpocTpaHEHHEIM 31ech ABIACTCH pac-
HeT 110 SKCTIEPUMEHTANLHEIM (IOPMYIIAM A5 KHTHHECKHX HATSKeHMI.

TMpodeccop TleTepOyprexoro MHCTHTYTa MikeHepoB nyTeil co-
obenns .C. Scunckuii' nPeANOKIN KCTIEPHMEHTAILHYIO pOPMY-
1y KPHTHYECKHX HANDSAeHMI A1 CTepHeli, HMEIOUIX THOKOCTE
K<

Gp=a-bh,

1€ @, b — KOIULMENTE, ONpeenseMEie IKCIEPHMEHTAILHO 1 3aBH-
A OT CBOMCTS MATEPHana. 3aBHCHMOCTE SICHHCKOTO NPHMEHIMA
115 CTpRHEH D THOKOCTAX Ao < &< Aypey, T Ao — IHAYEHME THO-

KOCTH, 11pH KOTOPOM KpHTHYe-
CKOE HANPAKSHHE Gy PABHO

6 Mila Jasucunioers.

npeseny Texyseetn o,. 3ua-
e a, b, Ko, hype, MPHBO-
sres » mreparype [4, 8, 9]
Ha puc. 8.6 npusexen
rpadik, woGpaKaoL 3a-

BUCHMOCTS, KDHTHHECKHX HaIl-
prkennil G, T rUGKoCTH A
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crepuns, usrotosnensoro u3 cramn Cr3. Ha yuacrie & = 61...100 kpu-
THHECKOE HANIPAKEHHE Gy, UIMEHACTCH 110 3AKOHY NPAMO, Onpesei-

evoli aBmcHMOCTBIO Slcutckoro; mpi % > 100 HanpskerHe G, onpe-
neasercs o dopwyze iizepa.

8.4. PAKTUMECKME PACYETBI HA YCTOM4MBOCTH

Pacuer Ha yCTOH4MBOCTS A0TAeH OGECHIENHTS TAKHE COOTHOWIEHHS
MEAlY BeIMMMHON CRMMAIOWEH HADYSKH, Da3MEPAMM CTEPKHA W
YHpYIUMI CBONCTBAMH €10 MATEPUAA, IPH KOTOPHIX GyeT ofecnievena
paGora Crepukis Ha CAATHE Ge3 NIOTEPH YCTOMMMBOCTH. DTO IHAUNT,
410 ciuna F, CAHMAIOLIAA CTepeHb, A0KHA ORITh He GObLE A0MyCKa-

enoii [F]:

F=[F], [F]

i,

e [n], ~ nonyckaewili (sopwaTHBHii) Ko>Xpuuent sanaca ycroli-
nBocTH

Verosue yemotiuugocmu ¢ yueTom NeiiCTBUTENLHEIX HANPEKERHIT B
CTEpIKHE MOKHO 3AIHCATS B CHEAYIOUIEM BiLle:

o=———xlal,.

Aopyro

e [o], = — tonycKaemoe HanpsKeHHe pH paceTe Ha yCToi4i-

iy

BOCTS, Agpyrsy — TOIHS IIO@Ts CENEHIS CTEpkHS, T.e. Ge3 ero

ocnaGiennii. OcnaGiiene cevenili CTepikts, HAIDHMEp 3aKIENKaMi
Mt GOIITaMM, IPOHCXOZNT He 1O BCeli €0 JUIHHE, 3 JMIlb HA 0T~
HbIX HeGOBIIX yuacTkax. CONPOTHBIIEHHE e CTEpkHs 1I0Tepe yCToli-
WHBOCTH 3ABHCHT OT KECTKOCTH CTEPIAHS Ha BeM ero npotseni. Ilo-
TOMy MeCTHble OCTAGMeHMS NPAKTHYECKH He BANSIOT HA BeNMSHHY
KpHTHYECKO CHIEL
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CaRaThie CTepikHM, CedeHHe KOTOPHIX MMEET 0cTaieHHs (Hanpi-
Mep, OT OTBEpCTHIT) 1 IIOWIAMS OCAGIEHHOO CeHCHHS Ayerro, JOTKHbL

VIOBETBOPATS TAIOKE M YCIIOBHIO MDOYHOCTH:

o=

<[o].

> Konenext a1s npaxiku

Pasiu4aloT TPH BHIA PACHETOR Ha YCTOIMHBOCTS.
o Ilposepounsiii pacuem, npi KOTOPOM ONpExENAETCA (aKTisecki
KOO(p(HMENT 3anaca YCTONBOCTH 7, H CDABHMBAETCA C ZOMYC-

KaekiM ero suasenien [n], ©

Fy

2l
e F - cita, CRUMAIOIAs CTEpKeHS.

o Ipoexmusiii pacuem, IpU KOTOPOM ONPEJENAIOTCA TPeGyeMEIe pa3-
MepBI NIONEPEUHOro ceueris cTepas. Tlpn Henonb3osanmu (op-
Myzbt Diliepa onpeaensiercs TpeGyemMoe HauCHHE MHHHMATLHOTO
MOMHTa HEPIUIH HOTIEPEHOTO CHCHILA CTEPHS

Tocae onpexeenis [, 1 PIIMEPOB CeeHHs HEOBXOMMO Bbi-
HCHTE MUHHMATSH] PAZIYC HHEPLUH iy, THOKOCTS CTepkHs A
H IPOBEPHTE MPUMEHHMOCTS (opMy:isi Diiepa K CTEkHIO ¢ 0Ty~
CHHBIMI paMepAMM Cedenms. B ciywac ce HENpHMEHHMOCTH

HEOOXOIMMO CAEIIATS NIEECHeT ¢ HCTIOB30BaMMEN BOpMY.Ibt Slcik-
cxoro.

 Onpexeneime donyckaemoi uazpys:

F,
T
ey
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O6uwe noustus. B raase | yemoitusocms Geia onpeleniena Kak
CHI0COGHOCTS KOHCTPYKIIMH, €€ Y/IEMEHTOB COXAHATH YCTON4MBO. Pa-
HOBeCHe, TIDH KOTOPOM B Clly4ae HAPYMICHHS JTOTO PABHOBECHS KAKH-
MI-TMGO NPUUMHAMM, He YSMTHIBAEMBIMH B PACHETe, KOHCTPYKLMS
(ee 21eMEHT) BOIBPAILIAETCH B PABHOBECHOE COCTOSHHE NIOCIE YCTpaHe-
HUA yKasaHHbIX npuamH. Tlepexost OT yCToii4HBOrO COCTORHMA PaBHOBE-
s K HEYCTOIHUBOMY HA3IBAIOT nomepeil
yemoiuugocmu.

PaccMOTPUM KiaccHueckiii IpuMep ¢ p
1wapHKOM (a6COMOTHO TBEPI0E Te0), Ko- |
TOPBIi MOKET KaTHThCS NOA AeHiCTBHEM 2
CHIILI THAECTH g 110 TPAEKTOPHH, MEH0-
weli (opmy, nokasammyio Ha puc. 8.1
Ouenino, 470 B Touke C, HAnpHMep, ia-
PUK He HAXOUTCA B COCTOSHIIH PABHOBECHS, O CKATHTCS BHH3; B T04-
xax B (shicuas Todxa), D (Husumas 1o4xa) u K (ropHIOHTAILHAS WI0C-
KOCTH) WAPHK HAXOMMTCH B COCTOAHUM pasonecus. Touki B, D, K
NIPE/ICTARISIOT TPH THIA PABHOBECHAIX COCTORHME:

* B TouKe B WAPUK HAXOMTCH B HEYCMOINUBOM PABHOBECHOM CO-
CTOSHMH; IpH MajefiieM OTKIOHEHHH OT BhiCIIeH TOMKH LIAPHK,
npetocTaBeHHbIii caMoMy ceGe, GyJeT YAWIATHCS OT Hee;

Puc. 8.1
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* B TOuKe D WIAPHK HAXOMMTCA B YCMOUUGOM PABHOBECHOM COCTO-
SHUI TI0C/E MAJIOT0 OTKIOHEHHs OT HI3LUIEH TOYKH WAPHK, IPEAOCTAB-
JleHHbIi caMOMy ceGe, COBEPILNT HECKOMBKO KosleGaiii H 0CTAHOBHTCS
B HUBIeH TOUKE;

* B10uKe K WAPHK, NOMENIEHHbIT HA FOPHIOHTAILHYIO IIOCKOCTS,
HAXOZMTCH B Ge3PazuvHOM PABHOBECHOM COCTONHHM; MOCIE MAIOrO
BHEIIHEro BO3AEHCTBHS APUK, BIBEICHHBIIT W3 COCTORHMA PABHOBECHS
B T0uKe K, COBEPUINT NlepeMellleHite, HAPHMED BIPABO,  OCTAHOBHTCS.
B HOBOM PABHOBECHOM COCTORHMI.

Jlns Heeen0BAHIA PaBHOBECHS SIEOPMHPYEMOTO Tela TIPOBEIEN
IKCHIepHMEHT Ha 1aGopaTopHO ycTaoBke (pHc. 8.2, a). TuGKuii ynpy-
riii CTepiKeHb YCTAHOBICH BEPTHKAIBHO
H KECTKO 3AKDEILIEH HILKHUM TOPLOM B
ocuosaniu. Ha puc. 8.2, 6 nokasaia pac-
“eTHas cxema Harpysenns crepiua. Ha
BEPXHUIH TOPEIL CTEpHKHA HAGOPOM CTallh-
HLIX TPY30B HEpeiiaeTes BOIpACTaioNLan
WEHTPATEHO NPWIOKEHHAS CAUMAIONLAS
cuna F.

. 5 TIp HEGOIBUINX 3HAYEHUSX CAMMA-

Puc. 8.2 toweii cuis F crepiens Gyzer ci-

MATBCH, OCTABAACE NI JTOM NPAMOTU-

Heiinsiv. ECIH Teneps K €ro BepXHEMy TOpLLY NPIIOKHTS MATYIO FOPH-

JOHTABHYIO CILTY, TO CTEpKeHS WIOTHETCS, TOPell HOMY4HT MAJIoe ro-

pU3OHTAILHOE Mepememeime. Tlocie CHATHS TOPUIOHTAMLHOI CHIIbI

CTepkeHs, COBEPIINB HECKOIbKO KONCGATENBHBIX ABIDKSHMH OTHOCH-
Te/IbHO BePTHKAILHOTO NI0IOAKEHHS, IPUMET CHOBA HAYALHYIO (OpMY.

Tlpw ysemseri cumaioueli HAPY3Ki Ko/eGaHHs CTEpAKHS NP
OTIIIOHEHHIE €r0 OT IEPBOHAYAIBHO NPAMOTHHENHOTO COCTORHHS GyAyT
samesuisecs. Hakoten, mpu AocTikeniu cuioli F onpesesenoli se-
UMb CTEpKeHb JOCTHTHET COCTORHMS GR3PALIHYHONO PABHOBECHS.
Tlocie NpUIOKeHUs BECKMA MOl FOPHIOHTATBHON CHIBI CTEpeHb
OTKIIOHHTCS, 10/, HANPHME, 210 IPABOFO YNIOPA, H OCTAHETCSH B ITOM
(usorsyTom) nonowesmi (pic. 8.2, 6). OIHAKO CTepkeHs MOKET W co-
XPAHITS PABHOBECHE B BEPTHKAILHOM NIOJOKEHIH.

Takiw 0GpasoM, 3ech MMeeT MecTo passerarerme (Guypkais)
PABHOBECHBIX COCTOAHMIE: HAPALY ¢ MpAMOIHHENiHOH (OpMOli Cywe-
cTyer i uckpusiienas (opma pasosecs ctepis. Tloka Harpyska
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MeHbille IPEbHOI BeHYMHEL, TP KOTOPOF IPOUCXONHT passeTRie-
Hite, IPAMOUHEIiHOE COCTORHIE Tella FBISETCH eMHCTBEHHO BOIMOK-
HBIM M, CIIeI0BATEbHO, YCTOMMBEIM. Kak TONbKO HArPY3Ka NpeBHICHT
npesietbiioe IHadeHMe, KAKION CHCTEME BHEUIHHX CIUI GYJeT COOTBeT-
CTBOBATS yike He OZHO,  Z1B2 W Goslee PaBHOBECHEIX cocTosmis. TTpi
TOM OKAIIBAETCA, 4TO MOCHE MEPEXOJa Hepe3 TOUKY PasBETBIEHNS
PABHOBECHAIX COCTORHMIE HAYAILHAA (POPMA TeNA CTAHOBHTCH HeyCmoil-
wugoi.

TpesiesibHoe 3Havetie HATPY3KH H CTEPKEHS, 10 IOCTIKEHHS KO-
‘Topoii npsMoHHeitas (popMa OCH CTepHA YCTONMB, 3 M NpeBbl-
eni ee NPAMOTMHeEIiHAs (JOPMA OCH CTEPIKHS CTAHOBMTCH HeyCTOli
4HBOM, HA3LIBAETCA KPUMUYECKOIl HAZPYKOU. TY TIEPEXOIHYIO CTAIMIO
MOWKHO CONOCTABHTE C Ge3pANIMYHEIM PABHOBECHEM IAPHKA KA FOPH-
30HTANLHON IIOCKOCTH.

B GOJbIIMHCTBE Cy4aEs HA TAlle IPOSKTHPOBAHHS CTAPAIOTCA HC-
KIIOWHTE BOIMOKHOCTL NOTEPH YCTONMMBOCTH KOHCTPYKIMM WK ee
S/IEMEHTOB, TAK KAK 5TO MOKET HPHBECTH K CYUIECTBEHHEIM H3MEHEHI-
M HATSAeHHO-AeOPMHPOBARHOTO COCTORHIS KOHCTPYKIMH WIH €€
S/IEMEHTOB H B KOHEUHOM CHeTe K HADYLIEHHIO HX PAGOTOCIOCOGHOCTH.
‘Tak, HAUpHMeP, CTepAHH (ePMEI MPOIETHOTO CTPOEHIS MOCTA B 1IpO-
Iiecce DKCILIYATALMH JOIKHE COXPAHATE CBOKO MPAMOHKEIiHYI0 (opMy
‘pastionecus. Tlepexot OT HpAMOAHHeliHOl (OPMBI PABHOBECHS OTHeE-
HOO CTepikHs K 3OTHYTOli (JOpMe NPHBEJIET, CKopee BCero, K ero pas-
Ppyusesiio. Harpy3ka riepepaciipeseNiTcs Mely OCTATLHBIMH JeMeH-
TaMH (epMBI, 4TO MOKET NPHBECTH K KATACTpO(e BCErO NOTETHOTO
crpoens.

B 0 e BPEMst /U5 HEKOTOPBIX 2IeMeHTOB (buIMBKa nanyG, Aumite
B Kopiyce cyaua, obUIMBKa (HO3eAKA W KPELIbEB CAMOJIETa W AP.) 20~
IyCKAETCH TIOTEP MeCTHOM YCTOMHBOCTH DU YCIOBMH PAGOTHL MaTe-
puana B ynpyroii 0GHACTH, KOTOpas GeIONACHA i 1A IEMEHTA, 1 A1
KOHCTpYKLHH B LEOM.

Pacuernan moaexb. B Mexauike jeopuupyemMoro Taepioro Tesa
OlieHKa YCTOH4UBOCTH OCHOBLIBAETCA OGLIYHO HA AHAIH3E CTATHYECKOTO
noBezteiis cHeTeMb. OCHOBHAS, CTABIIAS Yike KAACCHYECKOl MOeNh
‘CTepikiss IpH pacteTe Ha YCTONYMBOCTE IPEATOTAraeT:

© HCIIOML30BAHE MOAEH CILIOLIKOTO OAHOPOIHOTO Tea;
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© 0Ch CHATOTO CTEPIKHA CTPOrO IPAMOMMHEiHA, CIUTH IPHIOKEHS!
ueHTpaLH

© BOIMylleHHs, KOTOpHE HANATAIOTCA HA CHCTEMY, ABISIOTCH
CKOIBKO YTOIHO MAIBIMIL, H 110 OTHOUIEHHIO K STHM MAJHIM BO3MYLLe-
HHSM PACCMATPHEAETCS H0BEIEHHE CHCTEMEL.

TloTeps YCTONMUBOCTH OTOKAECTAIAETCH C BINONHEHHEM YCIOBHA
CYMECTBOBANHS HOBLIX (BOPM PABHOBECHS, CKOILKO YTOIHO GIHIKUX K
HexoHoii. Harpyski, npi KOTOPLIX 5TH YCIOBHS BLINONHAIOTCH, HA3bi-
BaloTes, Kak GRUIO Onpeeeno paiee, kpurideckinn. [Tpn pacuere
MHKEHEPHBIX KOHCTPYKUMII KPUTHYECKAH HATPY3Ka NUHMMACTCH 3a

npesiebiyIo HATPY3KY U 0G03HaNACTCS Fry

Tlpu pacuere Ha ycrolisusocts paGoas (1omyckaemas) warpyska [F]
HAMAMACTCA KAK n-8 208 KPUTHMECKOli Harpyaku. TTox Bennaumofi n
nounmaetes sanac yemoiuusocmu. Toraa

o
e

iy

e [n], ~ nonyckaewili (sopwaTHBHii) Ko>Xpuuent sanaca ycroli-

(G

angoctu. TIpH pacuere CTPOHTENbHBIX KOHCTPYKUMII NPUHHMAIOTCH
cnenytoue suasenns [n],: s cranu — 1.8..3; s uyryna - 55,5

s nepesa — 2.8..3,2. uasenns [n],, UpHHMMGEMBiE MDH pacteTe

MALIHHOCTPOHTENBHEIX KOHCTPYKLIH, HANDHMED XOZOBBIX BHHTOB
METAILIOPEAYIIX CTAHKOB, BhiLe yKasaHubiX — [n], = 4.5,
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3azaua Dil1epa. 341042 0 PABHOBECHN CTEPAHS, CAATOTO LEHTPATL-
HBIMH OCEBBIMH CILIAMI, BICPBHIE GhUIA IOCTARIICHA 1 PILICHA B Cepe-
aune XVIII Beka 3uamennteiM Matemarikom Jleonapaom Diinepon’.
Tlo>ToMY, KOEAA FOBOPST 06 YCTOH4MBOCTH CAATOTO CTEPAKHS, 4ACTO
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YNOTPeGISIOT BRIpAKeHUs (Gajaua Diliepay WM (YCTOH4MBOCTH MO
iiaepy».

PacewoTpim crepken (pic. 8.3, a) ¢ NOCTOAHBIM MONEPESHEM
CeseHeM, UMEIOLUIM MIOWAS A, ATHOf [, CTepens WiroTOBICH
3 MATEPHATA, UMEIOUIETO AMATPAMMY PACTSAEHIS, NOKATAHHYIO HA
pic. 83, 2 n warnGHyio Hectxocts EL. TlycTs o1 Topew crepiss,
anpuMep B, OTMPACTCA Ha LIAPHMPHO-HTIOBIGKHYIO ONOPY, 3 APY-
rofi K — 1a wapHupHO-nIoABikHyi0. Ocesas ciuia F IPIIOKeHa B LeH-
tpe Tankecti Topua K u aeiictayer no oci crepuis. Tpedyetes onpe-
eUTH KPUTHAECKYIO CIUTY 15l CKATOTO CTEpHHS.

L

r M) O

Puc. 8.3

BuGepem Hatuano koopauuar & waphiupe B. Ock x comvecTiy ¢
0CHi0 CTepkHs, OCh y HATpaBiM BaepX. Tpi MATLIX 3HasenisaX cinst F
ock Crepins ocTaeTcs npaMOi (pic. 8.3, @) U B CTepKHE BOIMHKAIOT
ToALKO HanNpsKeHis CAATHA 6 = F/A. Koraa npu nocTenesom sospac-
Tani cita F I0CTHIHET KDHTHHECKOTO 3HAMEHILS, HAPALY C NPAMOH-




