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Teker Jekuii
1. Ilpeamer i 3aBAaHHS ONOPY MaTepiaJiB.

Ormip MeTaIiB € OJHUM 3 PO3JUTIB MEXaHIKH PeaJbHOI0 TBEPAOTrO Tijla, 37JaTHOTO
neopMyBatucs miJg  BIUIMBOM NPHUKIAJAEHUX JI0 HBOTO 30BHINIHIX  CHJ
(HaBaHTa)XCHB ).

Ha BigmiHy Bii TEOpETHYHOI MEXaHIKH, B SIKIA Tila BBaXaIOTbCS a0COIJIIOTHO
TBEPJIUMH, B OTIOp1 MaTepiajiiB OCHOBHA yBara MpuILISEThCS BUBUCHHIO Jedopmariii
pealbHUX TiJI.

[TpakTika moOKa3ye, MO0 BCl YaCTMHM KOHCTPYKLINA i Ji€I0 HaBaHTAXEHb
neopMyroThCsl, TOOTO 3MIHIOIOTH CBOIO (hOpMY 1 PO3MIpPH, a B ACSKUX BHUMAAKaX
B1JI0YBA€ETHCS pyHHYBaHHSA KOHCTPYKIIII.

Omnip marepianiB — 11 HayKa, sIka BUBYAE 1HXKEHEPHI METOJIU PO3PAXYHKIB HA
MIIHICTB, KOPCTKICTh Ta CTIHKICTh €JIEMEHTIB MAIIIMH Ta CIIOPY/I. 1.

MiuHicTIO Ha3MBa€eThCS 3JATHICTh MaTepialiB KOHCTPYKLIM 1 iX €JIEMEHTIB
YUHUTH OIIp 30BHINIHIM CUJIaM, HE pyHHYIOUYHCH.

Po3paxyHKH Ha MIIHICTh JAIOTh MOXJIMBICTh BU3HAUYUTH (OpPMY 1 PO3MIPU
JeTaned, sKI BUTPUMAIOTh 3aJaHE HaBaHTAKEHHS IpUM HaMMEHIIid BUTpaTI
MaTepiais.

[1i1 sKOpPCTKICTIO PO3YMIETHCS 3/IaTHICTh TiIa a00 KOHCTPYKUIi YMHUTU OIIp
YTBOPEHHIO J1eopMartii.

VY Oaratbox BHUIIaJKaX BEJIWYMHY AepopMalliif, HE3BaKAaOUM HA IX MAJICTh,
NPUXOJIUTHCS 06Me>1<yBaTH TOMy MO B CYNPOTMBHOMY BHNAIKY HOPMAJIbHA
eKCIUTyaTalis KOHCprKHll MOJK€ CTaTH HEMOXKIIUBOIO. Hanpm(naa, pyU MEXaHIuHIN
o0poO11i AeTai Ha CTaHKY BHACHAOK Jaedopmallii caMoi AeTall 1 eIeMEHTIB CTaHKa
MO>K€e BIAOYTHUCS 3HUKEHHS TOYHOCTI 0OpOOKH, 1110 HE PUITYCTUMO.

Po3paxyHku Ha JKOPCTKICTh TapaHTYIOTh, 110 3MiHU (HOPMH 1 pO3MIpIB
KOHCTPYKI[IH 11X €IEMEHTIB HE MEePEBUILATh JOIMYCTUMHUX HOPM.

[Tix cTifikicTIO pO3yMi€ThCS 3AaTHICTh KOHCTPYKIIIT YAHUTHU OTIpP CUJIaM, SIKi
[parHyTh BUBECTH ii 13 TOYATKOBOT'O CTAHY PiBHOBATH.

MoxHa ckazaTu, IO piBHOBara e€JeMeHTa CTiiKa, SKI0 Maliid 3MiHi
HaBaHTAXXEHHS BIJIOBIa€ Maa 3MiHa Acdopmarllii 1, HaBIIaKW, piBHOBara HECTIHKa,
SKIIO OOMEXKEHMM TMPUPICT HABAHTAXEHHS BHUKJINKAE HEOOMEXKEHUU TMPUPICT
nedopmarrii.

Po3paxyHKu Ha CTIKICTh 3a1100Iral0Th panTOBIM BTpaTI CTIMKOCTI 1
CKPHUBJICHHIO IOBI'MX a00 TOHKUX JI€TajeH.

Ha nmnpaktuiii B OUIBIIOCTI BHUMAJKIB MPUXOAUTHCS MaTH CIpaBy 3
KOHCTPYKIISIMA CKJIagHOI (OpPMH, OKpEMl1 €JIEMEHTH SIKMX MOKHa 3BECTH JO
HACTYMHUX HAWMPOCTIIIMNX TUIIIB:



1. Bpyc — Ti70, y siIKOTO J1Ba pO3MipHu

Maixi B TmTOpiBHSAHHI 3 TperiMm (puc.l,a). B

a MOOJMHOKOMY BHITaJKy Opyc MOXe MaTu
) ‘ MOCTIHHY IUIONIY IIOMEPEYHOro Tepepizy 1
npsIMOJIiHINHY Bick. bpyc 3 mnpsmMomiHiiiHOIO

6 BiCCIO YaCTO Ha3MBAIOTH cTepkHEM. Bich Opyca

— Le JiHifA, fKa 3°‘€Hy€ ILEHTPU Barm Moro
nonepeyHux rnepepizis. [lnocka dirypa, sika Mae
CBIM IIEHTpP Barv Ha oci 1 NePHEHIUKYJIIpHA JI0
HE1, HA3UBAETHCA WOr0 MonepeYHuM

l nepepizom.
g 2. Ilmactuaka — TUIO, OOMEXKCHE
) JIBOMa IUJIOCKMMHU TOBEPXHSIMHU, BIJCTaHb MIXK
SKUMH MaJjia y TIOPIBHSAHHI 3 1HIIAMH PO3MipaMu
(puc.1,0).
3. O0ojioHKa — TiIO, OOMEXEHE

JIBOMa KPUBOJIHIMHUMHU MOBEPXHSMH, BIJCTaHb
MDK SKUMH Majla y TOpIBHSHHI 3 1HIIUMH
Puc. 1. po3mipamu (puc.l,B).
4, MacuB — Ti10, Y SIKOrO BCi TpHU
PO3MIpH OJTHOTO TOPSJIKY.
B omnopi MarepianiB TEOPETHYHO 1 EKCIIEPUMEHTAIBHO BUBYAETHCS [isl HA

HABAHTAXXEHHA IEPEBAXKHO ITPOCT1 CJIECMCHTH, B IICPIITY YCPIry Ha CTCPIKHI Ta
IIPOCTI CTEP>KHEB1 CUCTEMH.

2. 30BHilIHI cJM (HABAHTAKEHHA).

Cunu, 1o J10Th Ha TBEPJIE TIJ0, MOAUISIIOTECS HA 30BHIIIHI Ta BHYTPillHi.
3oBHIIIHIMY cUIaMu JJI9 JAHOTO Tija € CUJIM, BUKJIMKAHI JI1€10 1HIIHUX T1J1. 30BHIIIHI
CUJIM, PO3MOAUICHI MO BChOMY 00’€My Tila ab0 MO HOTro 4YacTHHI, Ha3UBAIOTHCS
00’eMHUMH. 30BHIIIHI CWIM, SIKI NPUKIQJACHI J0 TMOBEPXHI TUIAa, HA3UBAIOTHCA
NMOBEPXHEBUMH.

CucteMy 30BHIIIHIX CWJI, NPUKIAJACHUX [0 Tijda, OyJAeMO Ha3UBaTU MHOTo
HaBaHTaXeHHAM. HaBaHTa)keHHS TUJ1a MOXE OyTH CTAaTUYHUM a00 AMHAMIYHUM.

CTaTHYHHMM HA3WBAETHCS TaKe HaBaHTKCHHS, MPH SKOMY HEMa€e MPUCKOPCHb
TiJa Yd WOro dYacThH ab0 TPUCKOPEHHS HACTUIBKKM Mali, [0 HHUMHU MO>KHA
3HEXTyBaTU. Take HABaHTa)XCHHA MAa€ MICLE MPHU IOCTYNOBOMY 1 IOBUIBHOMY
30UIBIIICHH] TPUKJIAJICHOI /IO Tij1a CHJIM BiJ] HYJIS 10 HOTO KiHIIEBOTO 3HAYCHHS.

JIlMHAMIYHMM Ha3UBAEThCA HABAHTAXEHHS, TNPHU SKOMY BUHUKAIOTh 3HAYHI
MPUCKOPEHHS 1 3B’513aH1 3 HUMU CHJIM 1HEPIIii, K1 He0OX1HO OpaTu A0 yBaru.

[ToBepxHeBe HaBaHTaXKEHHS, JIIF0YE HA HE BEJIMKIN TUIONII, YMOBHO 3aMIHIOEThCS
30CEPE/KEHOI0 CHUJION, TPHUKIIAJICHOK B IIEHTPl Baru Ili€l TJIONMIMHU 1 PIBHINA 3a
BEJIMYMHOIO piBHOAII0UIN. Hampukian, THCK Kojieca JIOKOMOTHBA Ha PEUKY



300paXy€eThCA Yy BUIIISIAL 30CEPEKEHOI CHIIM, MPUKIAIEHOT B LEHTPl IUIONI
KOHTAKTY KoJjeca 3 perikoro. [loznauenHs 3ocepemxenoi cunu F - H (HproToH),
kH =10 3H (KiIOHBIOTOH).

HaBantaxkeHHs, MpUKIaJeHe Ha 3HAYHIN TUIONI, HA3UBAETHCS PO3MOMIJIEHUM.
Miporo Takoro HaBaHTaKEHHS € MOro IHTEHCHUBHICTh, TOOTO TpaHMIISI BIIHOIICHHS
PIBHOMIIOYO1, sIKA TPUXOAUTHCA Ha Ty)KE€ Mally TUIONIMHY, 10 BEIMYMHU IIi€i
IUIOLIMHU, KOJIM BOHA MparHe 10 Hyss. SIKII0 IHTEHCUBHICTh y BCIX TOUYKAX IJIOIIUHUA
HABAaHTAKCHHS OJIHAKOBA, TO TaKe HAaBaHTAXCHHS HOCUTHh Ha3By PiBHOMIpHO
PO3MOAITIEHOrO.

KO K IHTEHCHUBHICTh pi3HA, TO BOHA HA3UBAETHCS HEPIBHOMIPHO
po3nojginenow.  I[lo3HadaeTbcs -Ha=% 2 (Hackam), MIla =10 GHazl% . ?

(meramackans). [TpukinagoM po3noaiIEHOr0 HaBaHTAXKEHHSI € CHIT Ha J1axy OyJIMHKY,
BJIACHA Bara IUIUT MEPEKPUTTA 1 T.I. B THX Bumagkax, KOJH ILIONIA PO3MOIICHOTO
HABAaHTAKCHHS YSBJISE COOOI0 BUTATHYTHHA MPSMOKYTHHUK, a iHTEHCHBHICTH B3JOBXK
KOPOTKOi CTOPOHH b TMOCTIHA 1 3MIHIOETHCS TIIBKH IO JOBTIH CTOPOHI, Take

HaBaHTAKCHHSI YMOBHO 3aMiHIOIOTB IIOTOHHUM pO3HOI[iJ'ICHI/IM HAaBAHTAXCHHSIM
IHTEHCUBHICTIO q=pb=7la-m= 117 .
M

Ha KoHCTpykuii MOXYyTh JISTM MOMEHTHI HAaBaHTAXEHHS: y BUIJIAIL
PO3MOAIEHUX MOMEHTIB MO TOBEPXHI ( Ia - m ), PO3MOIIICHUX MOTOHHUX MOMEHTIB (
a - n/ ») 200 30CcepeKEHUX MOMEHTIB ( H - a ).

3a TpUBAICTIO /i1 30BHIIIHI HABAHTAXKEHHS JIIATHCS HAa MOCTINHI 1 TUMYACOBI.
IocTiliHUM Ha3MBa€ThCSl HABAaHTAXXEHHSI, SIKE JII€ BIIPOJAOBX BCHOT0 TEPMiHY POOOTH
KOHCTPYKIIii, HapUKIaj, ii BjJacHa Bara. TUM4YacOBHUM HAa3UMBAETHCS HABAHTAXKCHHS,
sKe Jl€ OOMEKEHHMM 4ac, MICIs YOoTro 3HHMKAa€, HAIPUKIIAJl, Bara CHITY Ha JaX, THCK
BITPY 1 T.1.

30BHINIHI HaBaHTAXEHHS JUISITHCS HAa HEPYXOMi, 110 HE 3MIHIOIOTH CBOTO
MIOJIOKEHHS, PYXOMi, SIK1 32 HEBEJIMKUH MPOMDKOK 4acy 3MIHIOIOTH CBOE TIOJIOKCHHS,
30epirarouu HampsIMOK JIi1, HAMPUKIIAJl, TUCK JJOKOMOTHBA, III0 PyXa€ThCA, HA MICT.

Crnig mam‘siTaTH, 110 B YMCJIO 30BHIMIHIX CHJI, SIKI IPUHAMAIOTHCS 0 yBaru npu
pO3paxyHKax KOHCTPYKIlii, BXOASATh HE TUIbKU aKTUBHI CHJIM, aji€ 1 peaKilii 3B s3KIB 1
CUJIM 1HepIii (MPU HAsSBHOCTI 3HAYHUX MPUCKOPEHB ).

3. Buau nedopmamniii.

3 MpakTUKH BIJOMO, IO B MPOILIEC] €KCIUTyaTallii eIeMeHTH KOHCTPYKITIi
3a3HAIOTh HACTYITHI OCHOBHI JedopMarrii:

1) postar (puc. 2,a); o aedopMallito 3a3HaI0Th, HAMPUKIIAI, KAHATH, TPOCH,
JIAHITIOTH;

2) cTHcK (puc. 2,0); Ha CTHCK MPAIIOI0Th, HAIIPUKIIA, KOJOHH, IeTIsHa
KJIaJKa, HXKKH CTUIBIIIB;

3) 3cyB (puc. 2,B); AedopMalliro 3cyBy 3a3HAIOTh 3aKJICIIKH, OOJITH, IIMOHKH,
IIBY 3BapHUX 3‘€HAHb;



4) kpydeHHs (puc. 2,r); Ha KPyYCHHS MPAIIOI0Th BaJIH, K1 IIEpeaaloTh
MOTYXHICTh MPU 00EpTaHHI;

5) 3ruH (puc. 2,1); Ha 3rMH MPALOIOTh OAJIKH, 0Ci, 3yOIli 3y0YacTHX KOJIC Ta
1HIIT €JIEMEHTH KOHCTPYKITIH.

YacTo HaBaHTaKEHHS BUKJIMKAIOTh OJJTHOYACHO JIB1 i1 O1JIbIIIE OCHOBHHUX
nedopmartiii. Taki BUTIa Ky HA3UBAIOTH CKJIATHAM OIIOPOM.

Hedopmariii Tita MOXKXYTh OyTH NMPY>KHAMH a00 3aJTUIIKOBUMH (TUTACTUYHUMHU).
IIpy:kHo10 Ha3MBaeThcsl Taka nedopmallis, SKa 3HUKAE MICAS MPUMHHEHHS il
HABAaHTAKEHHS;, 3aJIMIIKOBOI0 200 NMUIACTMYHOI0 HA3WBAETHCS Ta YaCTKOBA MOBHOL
nedopmMaliii, sika 3aUIIAETHCS MICII MPUITMHEHHS 111 HABaHTa)KCHHS.

[IpyxHicTh TuIa, TOOTO HOTO 3/aTHICTh MOHOBJIOBATH MICJIS MPUIUHEHHS il
HAaBAHTAKEHHA MOYaTKOBY (opMy 1 00°‘€M, € OJHIEI0 3 OCHOBHMX BJIACTHMBOCTEU
TBEPAUX TUJ, sIKa BUKOPUCTOBYETHCS MPU MPOCKTYBAHH1 €JIEMEHTIB MALIUH 1 CLIOPYI.

[Topsin 3 npyxHuMU JgedopmalliiMd B TUIaX MOXYTh BHUHHMKATH TaKOXK
miacTU4Hi Aegopmaiii. [Ipy HopManbpHIN eKcruTyaTalli 1HKEHEPHUX KOHCTPYKLIM He
MO’KHA JIOMYCKAaTH BUHUKHEHHS IUIACTUYHMX JAedopmaiiil, mpu SKUX po3MipH 1
dbopMu €IEeMEHTIB KOHCTPYKI[IH HEOOEpHEHO 3MIiHIOIOThCS. Bu3HaueHHS yMOB
BUHUKHEHHS 1 3pOCTaHHs IUIACTUYHMUX JedopMaliii Mae BeIMKE 3HAYEHHS MAJis
3HAXOJ/KCHHsI BETUYMH THX HaBaHTaKEHb, AKI MOXYTh O€3MEeUHO TMepenaBaTUCh Ha
KOHCTPYKITIIO.
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BigHomenuss a0COMIOTHOIO MOIOBXKEHHSI JMHIAHOIO €JIeMEHTaa0 MHOro

MMOYATKOBOI JIOBKMHU HA3MBAETHCS BIIHOCHMM  TMOJAOBKEHHSAM 1 TTO3HAYAETHCS
OYKBOIO € :

£=A(gs) ds



Jledopmartist 3cyBy XapaKTepu3y€EThCS KYTOM 3CYBY /7, IO SIBJISIE COOOO 3MiHY

KyTa M1k JIBOMa B3a€EMHO TEPIICHIUKYISIPHUMU JTIHIHHUMU eJIeMEeHTaMHu, sIK1
BUXOJSThH 3 OJIHIET TOUKH.

4. Baytpimni cuiu. Meroa nepepisis.

BHyTpimHiMn CWJIaMH Ha3WBAIOTHCA CHJIM B3a€EMOMIl MK YaCTHHKAMU
tBepaoro Tina. Cmifg 3ayBakuTd, 1m0 y OyIb-SIKOMYy TBEpAOMY TUII MDK HOro
OKPEMUMH YaCTUHKAMHU 3aBXKIU JIIOTh CHJIM B3A€EMHOTO TPUTATHEHHS, SIKi
3YMOBJIIOIOTh 1CHYBaHHSI TBEPJIOTO TUJIa 3 MOro HE3MIHHUMU (y HE HaBAaHTAXKECHOMY
CTaHl 1 ©OpW TNeBHIM Temneparypi) ¢opmoro 1 po3mipamu. Baacmigok i
MPUKJIAJCHOTO0 HABAHTAXKCHHS y TUII BUHHUKAIOTH JOJATKOBI BHYTPIIIHI CHIIH, SIKi
3aJie’KaTh BiJ (popMU TiNIa 1 XapaKTepy HaBaHTaXEHHsS. Y Haylll PO OIip MaTepialiB
IIKaBJIIATHCS CaM€ UMM JOJATKOBUMH BHYTPIIIHIMHM CUJIAMU, BUKJIMKAHUMH J1€10
30BHIIIHIX CHJI.

OTxe, mig BHYTPIIIHIM cwjiaMu OyJIeMO pO3yMITH TI JIOAATKOBI CHIIH
B3a€MOJIIi MK YaCTMHKaMH MaTepiaiy, siKi BUHUKAIOTh BIiJ Jii Ha TUIO 30BHINIHIX
cun. Jlnmsg X BU3HAYEHHA KOPUCTYIOTHCS METOJOM TMEpepi3iB, 3TITHO 3 SKUM
KOHCTPYKIIisl (200 €JI€MEHT) YMOBHO PO3CIKA€THCS IUIOMIMHO, EPIEHIUKYIISIPHOIO
1o oci enementa, Ha aBl yactuau | 1 I (puc. 3,a). B 00ox mux dactuHax y BCiX
TOYKaX TMepepily BUHUKAIOTh BHYTPIIIHI CHJIM B3a€EMO/IIi, SIKI Ha MiJICTaBl TPETHOTO
3aKk0oHY HbIOTOHA piBHI 1 MPOTHIIEXkKHI 32 HANPAMKOM (puc. 3,0). OTxe, KoKHa OKpeMa
yactuHa I 1 II Tima 3HaxXoauThCsa MM JI€I0 3aJaHUX 30BHIMHIX cui F i 1 cui, sxi
3aMIHIOIOTh JII0 JPYroi, BIAKUHYTOI YaCTUHU TUIA, TPUKIAJACHUX 10 TUIOIIMHU
MPOBEJICHOTO Tepepidy. Ajie Temep CUiau B3aeMojii st KoxkHOi dacTuHu [ 1 11
nepeiiIn B KaTeropiro 30BHIIIHIX CHJI, SIKi MOKHA 3a Teopemoro [lyanco mpuBectu
JI0 OJTHIET CHJIM — TOJIOBHOTO BEKTOpAa R 10 OJAHIET Mapy — TOJIOBHOTO MOMEHTY M
(puc. 3,B).
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BuOpaBimu npsMOKyTHY CHCTEMY KOOPAMHAT OXYZ [Jsl 3aJMIICHOI YaCTHHH,
PO3KJIaIeMO R 1 M 3a BIAMOBIIHUMU OCSIMH. OJEP>KUMO IIICTh CKIAJA0BUX: TPU CHIIH N
, Qx, Qy 1 TPM MOMEHTHU M x , My, M z (pHcC. 3,T).



Cmm N, Q< , Qv 1 MOMEHTH Mx,My,Mz , 0 BHHUKAIOTH y IONEPEYHOMY
nepepisi Tina, Ha3UBAIOTh BHYTPIIHIMU cWJIOBUMH (pakTopamu (a0 3yCHILISIMH)
y IIbOMY Tepepisi.

Tak siK TUJIO 10 YMOBHOTO PO3CIKaHHS 3HAXOAMUIIOCS MiJ JII€I0 3aJaHO0i CUCTEMHU
CHUJI y PiBHOBa3i, TO 1 Micis mojury Horo Ha vyactuHu | 1 I KoXHA 3 HHUX TaKOX
MOBMHHA OyTW y piBHOBa3i, ajie BXE M €0 TAX CWI, 0 MPUKIAICHI
0e31mocepeTHbO A0 ITi€T YJaCTHHH.

Jlnist 3anuinenoi yactunu (y HamoMy BUNAAKy e yactuHa II) Tina ckinamaerbes
IIICTh YMOB PIBHOBaru CTaTHUKU:

(XX=02M , =0;

JZY:O; IMy =0;

‘[zzzo; ZMZ =0;

3 AKUX 1 BUBHAYAIOTHCSI BHYTPIIIHI CUIIOBI (PaKTOPH.

Meron nmepepi3iB Jae 3MOry 3HAaWTH JIMIIE CyMapHl XapaKTepUCTUKHU
BHYTpIIIHIX CHJI, NPOTE HE J03BOJIIE BCTAHOBUTHU 3aKOH PO3MOJALTY LHX CHJI
epepi3oM.

Yepes Te, 1110 METOA IEPEPI3iB € OCHOBHUM METOJIOM OIIOPY MaTepialis, 1€ pa3
YITKO C(HOPMYITIOEMO HOTO 3MICT 1 BKQKEMO MOCIII0BHICTh YCIX M‘STH €TalllB, 3 IKUX
BIH CKJIQ/Ia€ThCA:

1)  po3cikaeMo TiJIO IUIOUIMHOO B TOMY Iepepisi, B SKOMY HAC I[IKaBJIATh
BHYTPIILIHI CUJIH;

2)  BIAKMIAEMO OJHY 3 YACTHH Tija (IOMUIBHIIIE TY, 10 IKOI IPUKIAJICHO
MEHIIIE€ 30BHIIIHIX CUJ);

3)  3aMiHIOEMO JIit0 BIJKWHYTOI YaCTUHU HA 3aJIMINCHY BHYTPIITHIMH CHUJIAMU;

4)  CKJIagaeMO PiBHSAHHS PIBHOBArW 3aJIMIICHOT YaCTHUHHU;

5)  po3B‘sA3yeMo Il piBHSHHS 1 3HAXOIUMO CKJIJ0B1 TOJIOBHOTO BEKTOpa 1
TOJIOBHOT'O MOMEHTY BHYTPIIIHIX CHUJI, 110 AIIOTh Y PO3MJISIAYBAaHOMY MeEpepisl.

[licTh BHYTPIIIHIX CUJIOBUX (PAaKTOPIB, BUHUKAIOYHX Y MOMEPEYHOMY TIepepisi
Tija B CaMOMY 3arallbHOMY BUITAJIKY, HOCSTb TaKi Ha3BH:

\ - Drsmres (pmaraas o g e L
KPYTHHMA MOMEHT, SIKil mo3HadatuMemo T = M z (Torsion(aHri.) - Kpy4eHHs); Mx 1
My - 3THHaJbHi MOMEHTH.

[Tpu pizaux nedopmariisax y nmonepeyHnx nepepisax eaeMeHTa KOHCprKui'l'
BUHHMKAIOTh PI3HI BHYTPIIIHI CUIIOBI (hakTOpH. PO3IIISSHEMO MOOMHOKI BUTIAIKY:

1. V mepepi3i BUHUKAE TIJIBKU MMO3IOBXKHS CHUIa N - Y IIbOMY BUTIAJKy Ma€

Miciie aedopmariisi po3Tary (SKIIO cuia N CHpsiMOBaHa BiJ mepepizy) ado
nedopMallisi CTUCKY (SIKIO CHJIa  CHPsSMOBaHAa JIo Iepepizy).

2. Y nepepi3i BUHMKAE TIILKHU MOTIEpeYHa CHla Q . Y 1IbOMY BUMAJKy Mae
Miciie nedopmartisi 3CyBy.

3.V nmepepizi BUHUKAE TUTBKH KPYTHUH MOMEHT T = M Ma€ z. Y LOMY BUIAIKY
Micue aedopmariist KpydeHHs..

4. VY mepepi3l BUHHMKAE TIIbKW 3THHAIBHUNA MOMEHT M (My a6o My ). Y
IbOMY BUIAAKY Ma€ Micie aedopmaiiist Tak 3BaHOTO YUCTOTO 3TUHY (PO3PI3HAIOThH
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111 TIOTIEPEYHMIA 3THH, KOJIU, KPIM 3THHAJILHOI'O MOMEHTY, Y TIONIEPEYHOMY Tiepepisi
Opyca He TOPIBHIOE HYJICB1 OJTHA 3 TIONIEPEUHUX CHII).

5. IIoHATTS NPO HANIPYKEHHSI.

Mu 3HaeMo, o © MOMEpPEeYHHX Tepepizax CTEPXKHs II0Th HE 30CEpeIKeHi
BHYTPIIIHI CHTU N ,Q T  1T.J., a Oe3MepepBHO PO3MOALIEH] CHIIM, IHTEHCUBHICTD

SAKUX MOXK€ OYTH PI3HOIO B PI3HMX TOUYKaxX Iepepidy 1 B pI3HUX Hampsmkax. J{is
OILIIHKY 1HTEHCHBHOCTI PO3MOALTY BHYTPILIHIX CHUJI IO TIEPEPi3y 3apOBAKYIOTh MIPY
iX, Tak OM MOBHUTH, “TYCTHUHY ’, IO 3BE€ThCSI HAMIPY>KCHHSIM.

Ockisibku, sIK OyJIO CKa3aHO, 3YCWJUISI Ha €JIeMEHTapHIM TUIONIMHI MOXHA
BBa)KaTH PO3MOALIICHUMHU PIBHOMIPHO, TO, TOJAUIMBIIN BEJIMYUHU dN , dQx 1dQv Ha
TIONTY dA , OZCP’KUMO BETUIMHM TO3J0BKHIX 1 IOTIEPEYHUX CHJI, SIKI PUXOIATHCS Ha

OIVHUIIIO TUTOIIII:
o= OGN 7 :dQY ;v :dQV

dA dA dA
7, A y I.li BEJIMYMHH HA3UBAIOTHCSA HANPYKEHHAMU
y JlaHiil To4Ill K TPOBEIECHOrO nepepizy Opyca,
KX MpUYOMY o - HOPMallbHE HamNpyXeHHS, 7 -

odd A [dA TOTUYHE HampyXeHHs. [X  BUMIPIOIOTH B
X - OJIMHHMIISIX nHanpyxeuus — Ilackamsax ( , ):

wXdA

1la = 1H/ m?
7 TakuM YMHOM, HampyXEHHSIM Ha3UBAETHCS
BHYTpILIHS CUJjia, BIJHECEHA O OJWHUII IUIOII Y
Puc. 4. NaHii TOUIi PO3rIsTyBAHOTO MEPEpisy.
[HONI KpIM HOPMANBHUX o 1 AOTUYHUX 7 x

.y  HampyXeHb PO3TJISIAYIOTH 1 TOBHI HAIIPYKEHHS
p=drR/dA,
TOOTO BEJIMYMHY IMMOBHOTO 3YCUJLJIS, SIKE IPUXOIUTHCS HA OJIUHUITIO TLTOIII.

OueBugHO, 1110
p=1ﬂ0'2+r>% +r\2( .

OTxe, Bl 30BHINIHIX CHJI 3a JOTIOMOTOI) METOJy Mepepi3iB J0 BHYTPIIIHIX
cuioBHUX (haKTOPiB, B HUX Ha 0a3l IHTErpajbHUX PIBHSAHB 1 JOJATKOBUX TIMNOTE3 A0
Hanpy)XeHb — TaKW{ B 3araJbHUX pHCax IUIAH DIMIEHHS OCHOBHOI 3aadi OMopy
MaTepiaixiB MpPO BU3HAYCHHS HANpPYKEHb, BUHHKAIOUUX y TOMEPEYHUX Tepepizax
Opyca mpu pi3HHX BHUJIaX HOT0 HABaHTAKCHHSI.

6. 'imoTe3u Hayku npo onip MaTtepiais.
PeanbHi Mmarepianu, 3 SKUX BHUIOTOBJSIIOTH €JIEMEHTH  KOHCTPYKIIH,

MPEACTaBIAIOTh COOOK JOCHTh CKJIaJHI 1 HEOJHOPIAHI TBEpJl TiUTa 3 PIZHUMHU
BJIACTUBOCTSIMU. BpaxyBaTu BCIO pi3HOMaHITHICTh IIUX BJIACTHUBOCTEH YK€ BaXKKO,



11

TOMY B OIOpI MarepiajiiB BUKOPHUCTOBYIOTh HE BCl XapaKTEPUCTUKH TBEPIUX
MarepialliB, a TUIBKM 3arajbHi TIPU3HAKU, IPUTaAaMaHHI BCIM TinaM. Jlpyrumu
CJIOBaMH, B OIOpP1 MarepiajliB BUBYAETHCS MOBEIIHKA KOHCTPYKIIH 3 171€a1i30BaHOTO
MaTepialy, ikuii 30epirae rosoBHI (Hi3UKO — MEXaHIYH1 XapaKTEPUCTUKH.

BuBueHHs1 OCHOB OmoOpy MaTepialiiB y JaHOMY Kypci 0a3yeTbcsi Ha HaWOLIbII
IPOCTUX Y MaTeMAaTUYHOMY BiJHOIICHHI TIiMOTE3 1 OOMEXeHb, SKi 3 JOCTATHHOIO
TOYHICTIO JJI MPAaKTUYHUX I[JIEH OMHUCYIOTh MOBEIIHKY pealbHUX KOHCTPYKLINH. Y
TUX BUIAJKaX, KOJU MPUUHATI MPUITYIICHHS 1 OOMEXEHHS MPUBOAATH O HEBIPHUX
pe3ynbTaTiB, OyAyTh 3pO0JICHI CIIeiaIbHI YTOUHCHHS.

1. IlpunynieHHs: Tpo HenepepBHY (CyLUIbHY) Oya0BY MaTepiany. 3riHO 3 UM
MPUNYIIEHHAM NPUUMAETHCA, U0 YBECh 00‘€M €JIeMEHTa KOHCTPYKI[li 3allOBHEHHIA
pedoBUHOIO 0€3 Oynb-fKMX IIyCTOT, TOOTO HE BpaxOBYeTbCs MOliCHA TUCKpETHA
aTOMICTUYHA CTPYKTypa matepiamnis. Lle NPUIYIIEHHS 103BOJIE BUJUIATH 3 JIF0001
YaCTUHU TiJa HECKIHYEHHO MaJIMWA €JEMEHT 1, MPUIMCABIIN HOMY BIACTHUBOCTI
MaTepially BCBHOTO Tijla, KOPUCTYBATHCS TPH JOCIIDKCHHI HAMpPYXEeHO —
1e(pOpMOBAHOIO CTaHy MaTeMaTMUYHUMHU METOJAMM aHajli3y HECKIHUEHHO MaJiX
BEJIMYKH.

2. I'inmoTe3a mpo HeHanpyKeHUM cTaH Ti1a. 3riJHO 3 [IUM y MaTepiaji eIeMeHTa
70 WOro HABAHTAKEHHA HEMAa€ HISKUX HamnpyXeHb, TOOTO MificHI (IIOYaTKOBI)
HANPY)KCHHsI, XapakTep 1 BeJWYMHA SKHUX 3aJCKUTh B TPUYNH BUHUKHEHHS,
MPUIMAIOTHCS PIBHUMHU HYJTIO.

3. [lpunyimenHs npo OAHOPIAHICT, MaTepiaiiB. 3TAHO 3 UM MPUMYIIEHHIM
MaTepial y BCIX Toukax Jo0oro o0‘eMy wmae ofHaKkoBl (I3UKO-MEXaHIvHI
BJIACTUBOCTI.

4. TlpunyiieHHs MPO 130TPOMHICTH MaTepialy. 3TiAHO 3 UM MPHUIMYIIEHHIM
Marepian y 001 Toull 1 32 BciMa HapsIMKaMH, POBEJEHUMU YEPE3 110 TOUKY, Ma€
OJIHAaKOB1 (P13MKO-MEXAHIUHI XapaKTEPUCTHKHU.

5. I'imote3a mpo ifeasbHy TPYXKHICTb Marepiany. 3TiIHO 3 MI€I0 TIMOTE30l0
BB@)XAETHCSA, IO MaTepiajl BOJOJIE BJIACTHUBICTIO ITOBHICTIO ITOHOBIIIOBATH ITICIIS
NPUMUHEHHS /111 HaBaHTaXXEHHS TOYaTKOBY (hOpMy 1 po3MIpH.

6. I'imoTte3a npo JiHiHY 3aJ€XHICTh MIXK HANPYKEHHSM 1 Aeopmaliieto. 3riHo
3 I[€I0 TIMOTE3010 TMPYKHE TUIO HAAUIIETHCS HAWUMPOCTINION, TOOTO JIIHIAHOIO
3aJIeKHICTIO MK HaNpy>KEHHsAMU 1 JedopMallisiMU Y AaHii TOYIl, sIKa HOCUTh Ha3BY
3aKoHy ['yka.

7. IlpunyiieHHs Mpo MaliCTh MEPEMIIeHb y MOPIBHSIHHI 3 T€OMETPUYHUMHU
po3MipaMy €JIeMEHTIB KOHCTPYKIi. 3riAHO 3 LIUM MPHUIYIICHHSIM HE BPaxOBYIOTHCS
3MIHH T€OMETPUYHHUX p03M1plB €JIEMEHTIB 1 MICIIE3HAXO/KECHHSI HAaBaHTaXCHb BiJl
3TUHY, PO3TATY, CTUCKY 1 3CYBY MiCIi MPUKJIAJaHHs JO HUX 30BHIMIHIX CHJI. Takum
YIHOM, PEaKIlii i BHYTPIIIHI CHIIOBI (JaKTOPU BU3HAUAIOTHCA MO 3a/1aHil, MOYaTKOBIM
reoMeTpii, 10 3HAUHO CIPOIIY€E PO3PAXYHKH, TaK SIK BCl PIBHSHHS MAlOTh JIHIMHUN
BUTJISIL.

8. IIpuHIMn He3aJaeKHOCT1 Ail cuil a0 MPUHLMUII CYNepro3ullii. 3riHO 3 UM
MO>KHa CKa3aTH, 10 pe3yJbTaT /il CUCTEMH CUJI Ha TUIO AOPIBHIOE CyMi pe3yJbTaTiB
OKpPEMO B3ATO1 KOKHOT CHJIH I1i€1 CHCTEMU CHJI. [HITMMU cllIoBaMH, B OIIOP1 MaTepiajiB
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MOXKHA BU3HAYATH Peakilii, BHyTPIIIHI CUJIOBI (haKTOpH, HANPYKEeHHS 1 Aedopmariii
OKpEeMO BIJl KOXHOI J1l0Y0i Ha TUIO 30BHINIHBOI CHJIM 1 Pe3yjibTaTd airedpaiuHo
CKJIACTH, 100 OJiep)KaTh CyMapHUM eeKT Jii Ha T1IO0 JaHOI CUCTEMH CHII.

9. l'imote3a miockux Tmepepi3iB (Timore3a bepHymii): momepeddi mepepiszu
eJIEMEHTAa, TIJIOCKI 1 MEePIeHANKYJISIPHI 10 HOTro OCl J0 MPUKIaJACHHS 30BHIIIHIX CHII,
OyIyTh TUIOCKUMH 1 MEPICHANKYISIPHUMHU J0 OCI 1 TICIs MPUKIIAaHHS 10 eJIeMEHTa
HABaHTAKCHHS.

10. I'tmore3a Cen-Benana: B 10CTaTHRO BIITAJIEHUX TOYKAX €JI€MEHTA BiJ MICII
NPUKJIaJaHHS HAaBaHTA)XCHHSI BHYTPIIIHI CHIIOBI (PAKTOPHU IyXKe Majo 3alexkaTh Bil
croco0y MPUKIIaIaHHS IbOTO HABAaHTAKCHHSI.



