1. [To310BkHI cHJIN TA IX eNIOPHU

[lenTpasibHUN _pO3TAr _a00 CTUCK CTPUXKHS BUHUKAE TiJI JIEI0 CHUJ,

NPUKIAICHUX 1O MOro KIiHIIB 1 CHOpsIMOBAaHUX Y370BX oci Opyca. Ilig wac
nedopmaliii po3TAr ado0 CTUCK y OyIb-SKOMY MOINEPEYHOMY IMEepepi3l BUHUKAE
TIIbKHU MO300BXHs cuiia N.

JIsi BU3HAYEHHS 3HAYEHHS TMO3J0BXKHBOI CHJIM B IMONEPEYHOMY Mepepisi
Opyca 3aCTOCOBYIOTh METO/I ITepepi3iB.

ITo3006s1cHa cuna —1e piBHOAIIOYA BHYTPINIHIX HOPMAJIbHUX CHII, SK1
BUHUKAIOTh Yy TIONEpeuHoMy Tmepepizi  Opyca. Tomy nozooeocus cuia 6
nonepeunomy nepepizi opyca uuceibHo 00OPIBHIOE aleeOPaiuHill CyMi 308HIUHIX CUIL,
posminjeHux no oouH 0Oix nepepizy. PO3TSIXKHI MO3MOBKHI CHUIU BBAKATUMEMO
MOJATHUMU, @ CTUCKAJIBbHI — Bl €MHHUMH.

2. HopmaJjibHi HanpyKeHHsI B MONEPEYHMX Mepepiszax Ta ix enopu

JlabGoparopHi JOCHIJKEHHSI TOKa3aliM, IO JUIsi PO3TATY CIpaBeivBa
rinoTe3a MIOCKUX MepepisiB 1, OTKe, BC1 BOJIOKHA Opyca BUIOBKYIOThCS Ha OJIHY 1
Taky caMy BenuuuHy. lle mae 3mory 3poOWTH BHCHOBOK IPO Te, MO ITiJ dac
pO3TAry 1 CTHCKY B MOIEpPEYHUX Iepepizax Opyca BUHHMKAIOTh TIJIbKHM HOPMaJbHI
Hanpyry, sIKl pIBHOMIPHO PO3MOALIEH] Y Iepepisi; iX 00UnCI0I0Th 3a (OPMYIIOH0:
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ne: N — I03/10BXKHS CHIIA;
A — 1101112 TIOTIEPEYHOTO TIepePiy.

OueBuAHO, O s PO3TATY 1 CTHCKY (opMa Mepepily Ha BEITUUYUHY
HAIPyTH HE BIUIUBAE.

VY mnepepizax, OIU3bKUX A0 TOYOK MPHUKIAJAHHS CHUJI, 3aKOH PO3IMOALLY
Hanpyr Oyde CKIaQAHIIKMM, aje, KOPHUCTYIOUHWCHh MPHHITUIIOM TIOM SKIICHHS
IPaHUYHUX YMOB, HEXTYBATUMEMO IIUMU BIJIXWJICHHSIMH 1 BBAXKaTUMEMO, 110 Y BCIX
nepepizax Opyca Hampyrd pos3MoiieH] PIBHOMIPHO 1 10 B mepepisi, Jie 10 Opyca
MPUKJIAJCHO B3JIOBXK OCI 30CEPEHKEHY CUITY, 3HAUCHHSI MO3/I0BKHBOI CHIIM 1 HAIIPYT
3MIHIOIOTHCSI CTPUOKOTIOIOHO.

Jlnst HaouyHOTO 300pa)k€HHS B3JIOBXK OCI Opyca MO3JOBXKHIX CHI 1
HOPMaJILHUX HAMpYT OyAyIOTh Tpadiky, siKi HA3UBAIOTh eNIOPAMIUL.

[TobynyBat emopu TO3JOBKHIX CHJI 1 HOPMAJIbHUX HAMpy>KECHb
CTyIiHYacToro Opyca, 300pakeHoro Ha puc. 1.

Po3g's30k. Po3nimumo Opyc Ha OUISHKH 1 IPOHYMEPYEMO iX, K MOKa3aHO
Ha puc. . Mexamu JIISHOK € TOYKHM MPUKJIAJaHHS 30BHIMIHIX CHJI 1 MICLS 3MIHU
PO3MipiB onepeuHoro nepepizy. Lleit 6pyc ckinagaeTbes 3 TpbOX AUISTHOK.


https://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B7%D1%82%D1%8F%D0%B3

Jlist moOynoBU €mopy MO3I0BKHIX cuil N Tl pUCYHKOM Opyca IIpOBEIEHO
Bich a00 0a3y emropu, mapalnenbHy oci Opyca, 1 IITPUXOBUMU JIIHISIMU OOMEXHMO
Horo minsHKA. BemWYmHU MO3MOBXKHIX CHJ Yy JOBUTBHOMY MacmiTadl BiIKIaIeMO
NEPIEHANKYISIPHO 1O OCl EMIopu, NpUYOMYy JOJaTHI 3HayeHHsS N (po3Tsr)
BIJIKJIATAEMO BTOpY, a Bim'eMHI (CTHCK) — JOHM3Y Binx oci. Emopy mrpuxyemo
TOHKUMHU JIHISAMH, MEPIEHIUKYIIPHUMU 10 Ocil. JIIHIS IITpUXyBaHHA B MaciuTadl
(opaunara rpadika) J1a€e 3HAYEHHS TMO3J0BKHLOI CWIM Y BIJINOBIIHOMY
nonepeuHoMy Tnepepisi Opyca.
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VY Toukax MpHUKIAJAaHHS 30CEPEeKCHUX CUJI Ha emtopi N BigOyBarOThCs
CTpUOKOMONIOHI 3MiHHM, NPUYOMY BEIMYMHA «CTPUOKA» JOPIBHIOE MOIYJIIO
IPUKJIAJCHOI B ITepepi3i Opyca 30BHINIHBOI 30CEPEIKEHOT CUITH.

[lepeitnemo 10 mnoOynoBu emtopu N. 3aCTOCOBYIOUM METOJl TEpepisiB,
3'SICOBY€MO, 1110 B YCIX MOINEPEYHHUX Iepepizax MEepIIoi AUISHKHU i€ MO3A0BXKHS
cuna N;=F. Binkmanemo Bropy BiJ oOcCi emwopud BeauuuHy F y JoBiUIbHOMY
MacmTadl 1 MpoBeAEeMO NpsMy, MapaielbHy oci emopu. Y Toumi C Opyca
npuxsiageHo cuiny 3F 3actocoByroun MeToJ mepepi3iB, 3'dCOBYeMO, IIO B YCiX
MOTIEPEYHUX Tepepizax APYroi 1 TPEThOoi AUISHOK i€ MO3M0BXKHS cwia N, = N; =
-2F 1 emopa Oyne TOPU30HTAIBHOIO JIIHIEIO, KA MPOXOAUTh Ha 2F HIKYe BiJ OCl
eMIOPH.

OueBUIHO, 110 3HAYEHHS OpPAMHATU CIMIOPU TO3IOBXKHIX CHJI IiJ
3aKpITUICHHSIM JOPIBHIOE PEaKIii 3aKpilUICHHsS. 3a3HAuMMO, IO 33 METOAOM
nepepizy 3pydHille po3MIsiIaTH pPIBHOBAry 4acTUHU Opyca, po3MIIIEHOi 3 OOKy
HOro BUIBHOTO KiHIIS, Y IPOTUBHOMY pa3l Tpeba 3a37aierib BUBHAYUTH 1 BBOIUTH
B PIBHSIHHSI PIBHOBArd PEeakLiio0 3aKpIMJICHHS.



[Ilo6 mnobynyBatu emopy o, BU3HAYMMO HOPMAJIbHI HANpy>KEHHA Ha
nstHKax Opyca, Oepydd BiJIHOIICHHS 3HAUEHHS IMO3JI0BKHBOI CHIH (3 emopu N)
JI0 TUTOITI TTOIIEPEYHOTo mepepiszy. Tomi:
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[TpaBuia moOy0BH €MIOpH ¢ Taki cami 1 Jyist emopu N, 30kpemMa 1 paBujio
3HAKIB.

VY Mexax KOXKHOI JUISHKH Hamlpy>KeHHsI CTajl, TOMy €Mropa ¢ Ha KOXKHIN
JOUISTHII TapaJiesibHa OCl.

VY po3paxyHkax Ha MILHICTh 3BEpTalOTh OCOOJIMBY yBary Ha Ti mepepi3u
Opyca, B SIKUX HalpyXeHHS 3a aOCOJIOTHUM 3HaYEHHSIM MakcumaibHi. [{i mepepizu
MOXYTh OyTH HeOe3nmeyHuMHU. Y 1bOMY MPHUKIAIl TaKUMHU € Tmepepizu Opyca Ha
JPYT1d JTIISHIII.

3. Ilo310B:xHI Ta monepe4yHi aegopmauii mig yac po3Tary (CTHUCKY). 3aKOoH
I'yka. Moay/iab NO310BXKHBOI NPYAKHOCTI, KOe(iUieHT mMonmepeyHoi
nedgopmanii (koedimient Ilyaccona). KopcerkicTs mnepepisiB Ta
JKOPCTKICTh Opyca mig 4yac po3Tary i crucky. BuzHaueHHsI 0CbOBHX
nepemilleHb MoNepevYHNX nepepiszis opyca

Posrmsinemo nedopmarii. [lig aiero npukiIageHux po3TSKHUX CHII CTPUKEHb

BUJIOBXKY€TECA Ha JesAKy BednuuHy A | SIKIO MO3HAYMTH I[10YATKOBY OBKHMHY
yepes ! , TO abconomue 6u008IceHHs BASHAUUTHCS 3 BUPA3y: Al=1,-1

e Iy _ JTOBKMHA CTPUKHS MICIs 1eopMalrii.

AOCOJIOTHE BUJOBKECHHSI BUMIPIOETHCS B OJIMHUIISX JTOBKUHH (MM, CM).

Jlns 3pyyHOCTI TOPiBHAHHS JedopmMarliiii 3aCTOCYEMO MOHATTS TIPO BIOHOCHE
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Puc. 2. Monens po3tsiry Opyca

Sxmo po3rsaaTy TUTEKY MPYKHI Aedopmariii 6pyca, TO I HUX T0CTiTHIM
[UISIXOM MOXXHa BCTAaHOBUTU 3aJICKHICTh MIXK HANPYXKEHHAM 1 BIJIHOCHUM
BUJIOBXKEHHAM. [ls1 3anexHicTh Ha3uBaeThcsi 3akoHOM ['yka. 3akon IT'vka s
pO3TATY 1 CTUCKY CHpaBeUIMBUM JIMIIE y TMEBHUX MEXaX HaBaHTAXXEHHS 1
GOPMYIIOETHCS  TaK: HOPMANbLHA HARPY2A NPAMO HPONROPUIIHA BIOHOCHOMY
BUO06IHCEHHIO ADO YKOPOUEHHIO.

3alelKHICTb MOYKHA 3aMcaTy y BUrIsi pisHocti @ = £ - €

KoediumienT mponopiiiHoCTI £ XapakTepHu3ye KOPCTKICTh Marepiaiy, ToOTO
HOro 37aTHICTh MNPOTHAISITH MPYKHUM AedopMalisiM po3TAry abo CTHUCKY, 1
HA3MBAETHCSI MOJYJIEM TO3I0BXKHBOI MPYKHOCTI a00 MOAYJIEM MpPYXKHOCTI
NEPILOTo poay, BUMIpIOeTheA B (mackaisx) [la.
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Skmo y ¢opmyiy 3akony ['yka miicTaBuTH l, 4| 10 micraHemo
Gopmyny /11t BU3HAUYCHHST a0COIIOTHOTO BUIOBKECHHS a00 yKOpOUeHHs Opyca:
Al = F.]
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Hob6ytok EA'y 3HaMEHHUKY Ha3UBAaIOTh JKOPCTKICTIO Tepepidy mia dac
po3TATYy 1 CTHCKY; BiH  XapakTepu3ye OIHOYacHO  (pi3MKO-MEXaHiuHi
BJIACTHUBOCTI MaTepiany 1 FeOMETPUYHI pO3MipH MOTIEPEUHOTo TIepepizy Opyca.

Hnst Opyca, 1m0 Mae KuUTbKa AUISHOK, $IKI BIAPI3HSIOTHCS Marepiaiom,
pO3MipaMH TIONEPEYHOrO TIEpepi3y, BEIMYMHOI TO3J0BKHBOI CHJIM, 3MiHA
JIOBKUHHA BCHOTO Opyca JOpiBHIOE anreOpaiuHiii Cymi BUIOBXKEHb 1 YKOPOUYEHB
OKPEMHX JIISTHOK:

Al=2" A,

CrpuxHi, Ha fKI AIIOTh PO3TSHKHI a00 CTUCKAIbHI CUJIM, K IOKa3aiu
JOCIHIJIA, 3a3HAIOTh HE TUIBKM TO30BXKHBOI, a W momnepeuHoi aedopmariii.
BignocHa nonepeuna aedopmartisi J0piBHIOE:
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1e: d — MOYaTKOBUH TIONIEPEYHUI po3Mmip,
A d — 3M1HA MOTIEPEYHOTO PO3MIY.


https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%93%D1%83%D0%BA%D0%B0

r
3aleKHICTh MIXK B1AHOCHOIO ITOIIECPCUYHOIO & 1 BIITHOCHOIO ITI03J0OBXXHBOIO
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nedopmariissiMid  BOepiie  BCTaHOBUB  (paHIly3pkuii  ydeHuit Ilyaccon
(1781-1840).
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=1 koedimieHT [lyaccona, 3amexuTh BiJ BIACTHBOCTEH Marepiany i
JexuTh y Mexax Big 0 (kopok) 1o 0,5 (mapadin); mis crani H = 0,25....0,33, ns

L
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4. ExcnepuMeHTAJIbHE JOC/IIIKeHHs PO3TATY i CTUCKY MaTepiaJiiB

MexaHiuHI ~ XapaKTepUCTUKH  MarepiaiiB, TOOTO  BEJIMYWHHU,  SIKI
XapaKTepU3yloTh iX MIIHICTh, MJIACTUYHICTh, MPYXHICTh, TBEPAICTb, a TaKOXK
npyXHi ctam BenuduHU E 1 4 oTpiOHI KOHCTPYKTOPY Il BUOOpPY MarepialliB Ta
PO3paxyHKIB TNPOEKTOBAHUX JI€Tajei, BH3HAUAIOTh 32 JOMOMOIOI0 MEXaHIYHHUX
BUIIPOOYBaHb CTAaHIAPTHUX 3Pa3KiB, BUTOTOBIECHHUX 3 JJOCIIKYBaHOTO MaTepiay.

Haii6inpm mommpeHimie i BaXJIUBIIIE MEXaHIYHE BUMPOOYBAaHHS HA PO3TAT
MaJIOByTIIeleBO1 cTami (Hanpukial, ctaini Ct.3) 3a CTaTUMHOTO HAaBAHTAXKECHHS.

VY mpoueci 1bOoro BUNPOOYyBaHHS CHELIalIbHUI MPUCTPi BUIIPOOYBAIbHOI
MallMHU aBTOMAaTHYHO KpECIUTh Jiarpamy, fKa I[OKa3y€e 3aJeXKHICTb MIXK

PO3TSHKHOIO CHJIOK 1 abCONIOTHMM BHMIOBKEHHAM, TOOTO B KoopamHarax (F, A7),
JIns BUBYEHHS MEXaHIYHUX BIIACTUBOCTEH Marepiajay He3ajeXHO BiJI PO3MIpIB

3pa3ka 3aCTOCOBYIOTH JiarpaMy B KOOpJMHATax «Hampyra — BiJHOCHE

BUJIOBXXCHHS)) (J= & ). i miarpamu BiAPI3HSIIOTBCS OJHA BiJI OJHOI JIMILE

Macitabamu. [liarpaMy po3Tary MajoBYIJIeleBOl cTail mogaHo Ha puc. 3. g
JiarpaMa Ma€ Takl XapakTepHi Toukd. Toyka A BIANOBIJAE TpaHULI

nponopuiitEocTi. I panuyero nponopyiiinocmi © = HA3WBAIOTH TAaKy HAWGITBIIY
HaAmIpyry, 0 AKoi aedopmalnii 3p0oCTalTh MPONOPLINHO HABAaHTAXEHHIO, TOOTO

BiZIOBiAHO 110 3aKoHy I'yka (ms crami CT.3 %= =200 MIIa).
Touka A mpakTUYHO BIJAINOBIJAE W 1HILIINA FPAHMIIL, IKY Ha3UBAIOTh FPAHUIICIO

. . T, e
npyxHoCTI. I panuuyero npyscrnocmi ~ ¥ Ha3UBAIOTh TaKy HaMOUIbLIY HAIpPyTYy, 110
AKoi Aedopmallii MPaKTUYHO 3aJUIIAIOTHCS TPYKHUMHU.

Touxka C Bignoimae rpamumi Tekydocti. I panuyero mexyuocmi < =
Ha3UBaIOTh TAKy HAIpyTy, 3a SKOi Yy 3pa3Ky BUHUKA€E MOMITHE BUIOBXKEHHS 0e3

36iTbIIeHHs HaBaHTaXeHH (s ctami CT.3 9 = =240 MITa).

Konmu pedopmariist gocsirae rpaHMIll TEKY4YOCTI, MOBEpPXHS 3pa3Ka CTae
MaTOBOIO, 00 Ha Hill MosBIsA€ThCA ciTKa JIiH1M Jltonepca-UYepHoBa, HaXWIEHUX 0
oci mig kyrom 45°. i miuii Bonepme B 1859 p. onucanu HIMELbKUNA MeTalypr
Jlronepc 1 HezanexHo Bifg Hboro B 1884 p. pociiicekuil metanypr J.K. UepHos
(1839-1921), sikuit 3amporoHyBaB BUKOPUCTOBYBATH iX JJISI €KCTIEPUMEHTAIBHOTO
BUBYEHHS HaNPYT y CKJIAJHUX JETaNSX.


https://uk.wikipedia.org/wiki/%D0%94%D1%96%D0%B0%D0%B3%D1%80%D0%B0%D0%BC%D0%B0_%D0%B4%D0%B5%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F

['panuiisi TekydocTi— 1€ OCHOBHA MEXaHIYHA XapaKTepUCTUKa IS
OI[IHIOBAHHSI MIITHOCTI TUIACTUYHUX MaTepiaiB.

G (F)

Puc. 3

Touka B BiAmoBijjae THAMYACOBOMY OIOPY a00 TPaHUII MIITHOCTI.

Tumuacosum onopom ° * HA3MBAIOTh YMOBHY HAIpYTy, IIO JOPiBHIOE
BIJIHOIIIEHHIO MaKCHUMAaJIbHOI CHJIM, SIKYy BUTPUMYE 3Pa30K, /10 MOYATKOBOI ILUIOIII

fioro monepeunoro nepepizy (g cram Cr.3 < « =400 MIIa). Komu nedopmaris
J0CsSrae THMYacOBOTO OMOPY,TO Ha PO3TATYBAHOMY 3pa3Ky yTBOPIOETHCS MICIICBE
3BY)KGHHSI — INHiKa, TOOTO TIOYMHAETHCS pPYWHYBaHHS 3pazka. B o3Ha4ueHHI
TUMYACOBOTO OMOPY WIAETHCS MPO YMOBHY HAIPYTY, OCKUIBKH B Mepepizax MIHUKH
HaIpyru OyayTh OLTBITAMH.

Ipanuyero miynocmi © » Ha3WBAIOTP TUMYACOBMH OMip 3pa3Ka, SAKHUA
pyliHYyeThCs 0€3 YTBOpPEHHS MIMIKU. ['paHuIls MIHOCTI € OCHOBHOIO MEXaHIYHOIO
XapaKTEPUCTUKOIO JIJISI OI[IHFOBAHHSI MIITHOCT1 KPUXKHUX MaTepiaiB.

Touka D BiamoBinae Hampy3i, sika BAHUKAE Y 3pa3Ky B MOMEHT PO3PHUBY YCiX
MOTIEPEYHUX TEePEPI3iB, KPIM Mepepizy MUNKH.

Touka M BigmoBizae Hampysi, sika BUHUKAE y HAWMEHIIIOMY MOTEPEIYHOMY
nepepizi MUKWKKM B MOMEHT po3puBy. L[fo Hampyry MoXHa Ha3BaTh HaIMpPyTroOlO
PO3pUBY.

Hedopmartis 3pa3ka 3a TPaHUILICIO IPYKHOCTI1
CKJIQZAETHCS 3 IIPYXHOI 1 3aJIMIIKOBOT, MPUYOMY TpyKHA dYacTuHa jaedopmarii
nijuisirae  3akoHy I'yka W 3a rpaHuuero mnponopuiHocti (puc. 3). koo
HABAaHTAKEHHS 3HATHU, TO 3Pa30K CKOPOTUTHCS BIANOBIAHO 10 npsiMoi TF giarpamu.
3a TOBTOPHOTO HABAaHTAKEHHS TOTO CaMOTo 3pa3ka Horo nedopmartis
Bianosigarume giarpami FTBD. Otxe, 3a MOBTOPHOTO pO3TATYBaHHS 3paska,
paHillle HaBaHTAKEHOTO OIbIle, HIXK IpaHUlsd MPY>KHOCT1, MEXaHIYHI BJIACTUBOCTI
Matepiaay 3MIHIOIOTBCSA, a came: MIJBHINYEThCS MIIHICTh (TpaHUIld MPY>KHOCTI 1
IPOTOPIIMHOCTI) 1 3MEHIITY€EThCS TUTACTUIHICTD. L{e sSBuIlle Ha3MBaIOTh HAKIICTIOM.

[Homi Haknen HeOakaHWil (HAMPHUKIIAA, MiJl 4ac MPOOUBAHHS OTBOPIB MiA
3aKJICTIKU 301IBIIYETHCS MOXJIMBICTh BUHUKHEHHS TPIIIUH 017151 0OTBOPIB). B 1HIIINX
BUIIAJIKaX HAKJIET CTBOPIOIOTh HABMHUCHO (HANMpHKJIAQA, JAHITIOTH TMigidiMaTbHUX
MallliH, apMarypy 3aji300eTOHHHUX KOHCTPYKI[if, IPOBOIM, TPOCH IOMNEPETHBO



BUTATYIOTh 32 TPAHUII0 TeKydocTi). JpiT, SKUil BUTATYIOTH BOJIOUIHHSIM, SIK
pe3yabTarT HAKJICMy Ma€ 3HA4HO OUTBIIY MIIHICTh, HIXK TOYEHHM 3pa30K 3 TOTO
caMoTo marepiaiy.

CryniHb MIaCTUYHOCTI MaTepiady MOXKHA OXapaKTepU3yBaTH BEINIUHOIO (Y
BIJICOTKAX) 3aJIMIIKOBOIO BiJHOCHOTO BHIOBXKCHHS O 1 3QJIMIIIKOBOIO BIJIHOCHOTO
3BY)KCHHSI i TIIMIKHU 3pa3Ka MiCIIsl pO3PUBY:
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Ac: lo _ IIO4YaTKOBA JOBXKHWHA 3Pa3Ka,

[ .
# — NTOBKMHA 3pa3Ka MICJs pO3pUBY;
A, — moyaTKoBa IJI0IIA ONIEPEYHOro Nepepizy 3paska,
A, — Tola HAaWMEHLIOro IMONEPEeYHOro Mepepidy IMHKH 3pa3zka MiCis

PO3pHBY.

o 6inbiii J 1 Y, TO MIACTUYHIMIKNA Marepian. Marepiaiu, siki MaloTh JTyXe
Mally IUIACTUYHICTh, Ha3WBAIOTh KpuxkuMmu. Jliarpama po3TiIry KpUXKHX
MmarepianaiB HE Ma€ Mepexoqy TEKy4yOoCTi, B HUX MiJl yac pyWHyBaHHs ILIUiKa HE
YTBOPIOETHCS.

JliarpamMa CTHUCKY CTajli 10 TPAaHMII TEKy4dOCTi 30irae€Tbcs 3 aiarpamoro
PO3TATY, 0 TOTO X Pe3yJbTaTH BUMPOOYBaHHS CTajl HA PO3TAT 1 CTUCK OJHAKOBI.
Pesynbratn BuUnpoOyBaHb Ha PO3TAT 1 CTUCK YaBYHY 3HAYHO BiAPI3HSIIOTHCS;
TpaHuIll MIIHOCTI Ha po3TAr y 3—5 pasiB MeHIIa, HiK Ha CTUCK. [HakIe Kaxyuw,
YaBYH 3HAYHO TIpIIe MPALOE HAa PO3TATL, HIXK Ha CTHCK.

UiTKO BHpa)keHy IUIOMIAJKYy TEKY4YOCTI MAaroTh JIMIIE JlarpaMy pO3TATY
MaJIOBYTJICIIEBOT CTali 1 ACSKUX CIUIaBIB KOJILOpoBUX MeTaniB. Ha puc. 4 mokazaHo
JUTSl TIOPIBHSIHHS J1arpaMy pO3TATY CTajied 3 PI3HUM yMICTOM BYIVIELIO; 3 PUCYHKA
BUJIHO, 1110 13 30UIBIIEHHSIM BIiJICOTKAa BMICTY BYIVIEIIO 3POCTA€ MIIHICTh CTal 1
3MEHIIYEThCS ii MJIACTUYHICTb.
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JUisi TUIacTUYHUX MarepiaiiB, JlarpaMu pPO3TATY SKUX HE MalTh YITKO
BUPAXEHOI JUISTHKU TEKY4OCTl (CepeaHbO- 1 BUCOKOBYTIIEIIEBI, JIETOBaH1 cTasi) abo
30BCIM ii He MaroTh (Mifb, MIOPATIOMIiHIN), BBOAUTHCS MOHSITTS YMOBHOI T'PaHMUIII
TEKy4OCTl — HallPyTH, 3a AKOI1 BIIHOCHE 3aJIMIIKOBE BUIOBXKEHHS 3pa3Kka JOPIBHIOE
0,2%. VYMOBHy TIpaHUIIO TEKY4OCTi TakoX IIO3Ha4aTuMeMo °7 (imomi i

0 - -
MO3HAYaTh  “+= ).

[lonin wmarepianiB Ha IUIACTUYHI 1 KPUXKI LIJKOM YMOBHHUH, OCKUIBKH
3aJIEKHO BIJl XapaKTepy JA1I0Y0T0 HAaBAaHTAXEHHS KPUXKHUI Marepiand Moke HaOyTH
IUTACTUYHUX BIACTHUBOCTEW 1, HaBNakW, IUIACTUYHUN Marepian HaOyBae
BJIACTUBOCTEN Kpuxkoro. Tak, Hampukian, AeTajdb 3 IUIACTUYHOIO Marepialy 3a
HU3bKOI Temreparypu ado yJapHOTO HaBAHTAXKEHHS PYHWHYETbCS 0€3 yTBOPEHHS
IIANKH, IK KPUXKA.

5. KoeginienT 3anmacy MIIHOCTI 32 CTATUYHOI0 HABAHTAKEHHS HA IPaHMLI
MILIHOCTI Ta rPaHUIi TEKY4YO0CTi

VY 3aBOJICHKUX YMOBAaxX 4acTo Tpeba MepeBIPUTH MILHICTh JAETalll, HAPUKIIa]
JUIsl KOHTPOJIIO MPaBHIBHOCTI MPOBEAEHOI TepMooOpoOku. Bupizatu 3pa3ok 3
BUTOTOBJICHOI JI€Tall, K MMPaBUIIO, HEMOXKIMBO, TOMY JIJIsl HETIPSIMOTO BU3HAYCHHSI
MIIIHOCT1 MaTepianay 3aCTOCOBYIOTh BUIIPOOYBaHHS Ha TBEP/ICTh.

Teepoicmio Ha3UBAETHCS BIACTUBICTH MaTepiady MPOTUIATHA TPOHUKAHHIO B
HOT0 TOBEPXHIO ORI TBEPAOTO TiJIa — HAKOHEYHHUKA (1HICHTOPA).

JIyisi BU3HAYeHHST TBEPAOCTI BUKOPUCTOBYIOTh MeTtonu bpunens, PokBena Ta
Bikepca.

Yucimom TBepmocti 3a bpunenem AP € BigHOIIEHHS CHIH, 3 SKOO

3arapToBaHa KyJIbKa THCHC Ha IMOBCPXHIO 3pa3Kad, A0 INIOIIWHH A OCPIKAHOIO

HE=£

IpU LIbOMY BIJJOUTKA! A
[lin yac BunpoOyBaHHs 3a MeToAoM PokBenay TOBEpXHIO 3pa3ka

BIABJIIOETHCSI TOCTPUN alMa3HUl KoHyc (IIKaia C) abo crajeBa 3arapTroBaHa

KyJibKa (IKana B)y. 3 ypaxyBaHHSIM 3HAa4€Hb CUJIU F 1 TIMOMHU TIPOHUKHEHHS Y
3pa30K KoHyca (KyJdbKH) BIJ JBOX MOCHIJOBHUX HABAHTAXEHHAX 3a IIKAJIOK0

pUIay BU3HAYAETHCS YUCIIO TBEPAOCTi 3a PokBemom HR, ( HRy ).

Mix 4uCIOM TBEpAOCTI Ta TPAHUIICIO MIIHOCTI IS KOXKHOTO Marepiairy
ICHy€ €KCIIEpMMEHTAJIbHO MIATBEP/UKEHA 3aJeXKHICTh. Tak, JJ ByIVIELeBOi cTall
o, =(0.35-04)HB

Sx  pesyaprar MeExXaHIYHMX BUNPOOYBaHb BU3HAYAIOTHCA TPaHUYHI

(Hebe3MeuHi) HAmpykKeHHS °*, 3a SKHX MOXE IIOPYIIHTHCS IIpale3IaTHICTh

KOHCTpyKIlii. 3a HeOe3medyHe Hampy>KeHHsS 3a CTAaTUYHOTO HABAHTAXKEHHS IS

MIACTHYHNUX MaTepialiB MOXKHA MPHUITHATH TPAHMINO TeKydoCTi ™, a JId KPUXKHX



— IPAHULIIO MIITHOCTI HA PO3TAT Y yy Ha cruck 7. Jlns1 3a0e3rmedeHHsT MIITHOCTI1
neTaneld HeoOX1JHO, MO0 HampyXeHHsS, IO BUHUKAIOTh y HHUX Yy Mpoleci
eKCIUTyaTallii, OyJii MEHITUMU BiJl HEOE3MEYHUX 3 TIEBHUM 3aI1acoM.

MakcumanbHe Oe3MedyHe HampyKeHHS Ha3UBAEThCS donycmumum. BoHo
BU3HAYAETHCS SIK BITHOIICHHS HEOE3MEYHOTO HAIPYXXEHHS J0 HOPMATHBHOTO
(MpU3HaUYEHOTO0 HOpPMaMU MPOEKTYBAHHSA KOHCTPYKIIii) koedilieHTa 3amnacy:

g -
lo1=2

B

Hopwamuesnuii xkoegiyienm 3anacy [”] JEXKUTHh y MIHUPOKKUX Mexax 1,5-5.
Moro 3HaueHHs 3aIeKUTh BiJl YMOB POOOTH JETAll, TOYHOCTI METOMIIB PO3PAXYHKY,
BJIACTUBOCTEH Marepiaiy, MpU3HAYEHHs] KOHCTPYKIlI Ta 1HIUX (akTopiB. BiabIn
JeTallbHI peKOMeHAAIlli 1040 HOPMAaTUBHOTO KOoe(iIlleHTa 3armacy HaBOASTHCS Y
CreliaIbHIA JOBITHUKOBIM JIITEpaTypi 3aJ€KHO BiJ Taly3l TEXHIKH, IOCBIIY
MPOEKTYBaHHS Ta €KCIUTyaTallii MallliH MeBHOTO THUITY.

6. lonycTumi Hanpy:keHHs1. Po3paxyHKku Ha MIIIHICTh: MepeBipKa MillHOCTI,
BH3HAYEHHS JOMYCTHMOI0 HABAHTAKEHHSI, BU3HAYEHHSI HEOOXiTHHUX
PO3MIpiB MONEpPEeYHOro nepepisy

Ymoea miynocmi. Miynicmos cmpudicns nio yac ocb06020 po3ms2y i CMUcCK)y
3abe3neuena, SAKWO OISl KOJMCHO20 1020 NONEPeuHo020 nepepizy Haubdinvuie
pospaxyn-koee (poboue) nanpysicenns ¢ ne nepesuwye donycmumozo [ G |:

J=££[D']

Jlonycmumi nanpysicenna — 11e MaKCUMaJIbHI 3HAYCHHSI HAIIPY)KCHb, 32 TKUX
3a0e31euy€eThCsl HaJlliiHa poO0Ta KOHCTPYKIII:

I€: 0., — TPAHWYHI HAIpPY>XEHHS (HANpPYXXEHHsA, 3a SKHX B1IOyBa€ThCH
NOpYIIEHHS] po00TH a00 pyHHYBaHHS AeTanedl KOHCTPYKIIi), I KOHCTPYKIIM 3
IUTACTUYHUX MaTepialiB IPaHUYHUM HANpy>KeHHSIM € MeXa TeKydocCTi g,,, a Ui
KPUXKHX MaTepialiB — 1€ MeXka MIIHOCTI g,

[n] — nomycTumuii  (MIHIMQJIBHO HEOOXITHUM) KoeQIIieEHT 3aracy
MIITHOCTI.

JIisi KOHCTPYKIIM 3 TUTACTUYHUX MaTrepiaiiB JOMYyCTUMI HANpyKeHHS Ha
pO3TAT 1 CTHCK OJHAKOBI, TOMY [HJsi HUX 0 — HalOuIbIe 3a aOCOIIOTHOIO
BEJIMYMHOIO HampykeHHs. Kpuxki marepiaiy 3HaYHO TipIie MPaIfoloTh Ha PO3TSIT,
HIK Ha CTHCK:



[O-cm] = 3_5[0-17]9

ne: [o,,,] — AomycTUMe HaNpyKEHHS CTUCKY;
[0,] — nonycTHME HANPYKEHHS PO3TATY.

YMoBa MIITHOCTI JUISI KPUXKOTO MaTepiaiy:

J:m E[G':m] GF = [JFI ,

e 0., 0, — HaHOLIbII PO3PaXyHKOBI HAIPY>KEHHS CTUCKY 1 PO3TATY.

3aneXHO BiJl METH PO3paxyHKy MO)KHAa BUKOHATH TPH BUIHM PO3PaXyHKIB Ha
MILHICTB:

1) IlepeBipka MiTHOCTI (IEPEBIPHUI pO3paXyHOK) — 32 3a/1aHOI MO3A0BKHbBO1
cuiau N1 TUIOll TMOMEPEeYHOTo TMepepizy A BU3HAUalOTh pobode (po3paxyHKOBE)
Hanpy>KEHHS MOPIBHIOIOTH HOTO 3 TOTYCTHUMHUM:

N
G=Ii[f_7]

JlonyckaeTbCsl HEJOBaHTaXEHHs 10 5 %, nepeBanTaxkeHHs 10 10 %.

2) [1lin6ip momepeyHoro mepepildy (MIPOSKTHUM PO3PAXyHOK) — 3a BIAOMHX
MO3/0BXKHBOT CHJIM N1 JOMYyCTUMOTO HamnpyXeHHsI [¢] BU3HA4YaIOTh HEOOX1TH1
pO3MipH Tepepizy:

N

lo]

3) BuzHaueHHs 10ITyCTUMOTO HaBaHTAXEHHS:

Vzlo] 4
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