Cuim, 110 Jil0ThH HA PiTUHY
I'inpocraTnunmii Tuck (I'CT) i iioro BiaacTuBoCTI

Bci cunm, 1m1o air0Th HA piAMHY, MOYKHA PO3JIUIUTA Ha BHYTPIIIHI Ta
30BHIIIHI. BHYTpIIIHI CUJIM B3a€MOJIIi MK YaCTUHKAMH P1IMHU HAMU HE
3T AAIOTHCA.

30BHIIIHI CUJIW MTPUKIIAJICH] 10 YACTUHOK IEBHOTO 00'€eMy PiAMHU
MOJUIAIOTHCS. HA TTOBEPXHEBI T4 MACOBI.

BHacniiok Teky4ocTi 30CepePKeH1 CHIIH HE MOXKYTh JIIATH Ha PIIUHY. alleé MOXKYTh
JUSITH SIK PIBHOMIPHO PO3MOJUICHI YH 1O 11 00'€éMy YH 1O TIOBEPXHI.

IloBepxHeBi cuiM 3aBXIM PO3MO/IITICH] PIBHOMIPHO MO MOBEPXHI PiIUHU 1
MPOTOPIIIHI 111 TOBepxHI. BOHM BUHUKAIOTH BHACIIJIOK [lii CYCIIHBOTO 00'eMy
PIAVMHYU Ha pO3MIISIAYBaHU 00’ €M a0 M1€0 IHIIKX T (K PIIKUX TaK 1 TBEPIUX )
Ha PIAMHY. SKIIO piiMHA 3HAXOJUTHCS B CTaH1 CIIOKOIO, TUCK HA3UBAETHCS
TiIPOCTATUYHUM THCKOM.

MacoBi cuim nponopiiifHi Maci 1 1iF0Th Ha BCl YaCTUHKU 00'€eMy piIUHH,
10 PO3TIIANAETHCA. [0 MaCOBUX CHII BITHOCSATHCS CUITU TSIKIHHS Ta CHJIM 1HEPIIIi:

G = mg,

F = ma, (1_1)

ne G - cuna toxinms; F - cuna imepuii; & - mpuckopenns BinbHOTO mamiHmHsT; @
- MPUCKOpeHHs pyxy; 1 - maca piiuHU.

B rigpasiniii po3riasaaroThCs OAMHUYHI MACOB1 CHUJIM Ta iX MPOEKLIi Ha
KOOPJIMHATHI OCl, SIKI BUPAXal0Th BIAMOBIIHUMH NPUCKOPEHHIMH PyXy
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ITpoekuii OIMHNYHKUX CHJI Ha OC1 KOOPAMHAT MOYKHA 3aIIMCaTH TaK: JJIsl CHJIM
£,

Tsoxians - Fr Fy Ta (4-1) JUISL CHJTH THEPITIT -

a, = du,/dt, a, = duy/dt, a, = du,/dt. (5-1)

I'CT BuHuKa€e B piivHi, 1110 3HAXOUTHCS B CTaH1 PIBHOBAru (CIOKOIO).

Posrnsaemo noBuibHUE 00'eM pinunau (puc. 1), sikuii nepedyBae B piBHOBa31
1T TI€F0 30BHIMIHIX CHUIL.

Po3iTHeMo 1ielt 00'eM MIOMMHOIO @ 1 YIBHO BIIKMHEMO MO0 4acTUHY 3
OJTHOTO OOKY BiJI Ii€1 MJIOMIMHHU.
Jiis Toro 1100 30eperiucs yMOBH piBHOBAru, A0 BIIKUHYTOI YACTUHU 3aMIHSEMO
PiBHOII#HOIO cHiT0r0 P, sika BUKJIMKA€E CEPEHIi TUCK Ha TUIOIIKHI @ pcp =P/w (1)

Tenep Ha MIOMIMHI I BUIIIUMO eleMeHTapHy 1uiomry Aw. Ha uei 6yne
JIATH TUIBKYA YacTUHA PiBHOAIMHOT cuiu AP. BigHomenns AP 1o Aw, xonu Aw
HAOJIMKAETHCA 10 HYJIs, HA3UBAETHCS TapocTaTiyHuM TUCKOM (I'CT) y Touiii

AP dP

p= lm —, p=-—.
An—0 A® (2) a6o dow 3)



I'CT THCK Ma€ TPH OCHOBHI BJIACTHBOCTI:
1.I'CT cnpsimoBaHuii o HOpMaJIi 10 MOBEPXHI, HA SIKY BiH Ai€ (TOOTO
MIePIICHIUKYJIIPHO JI0 TIOBEPXHI).

VY pinuHi HE BUHUKAIOTh HANIPY)KCHHS PO3TATY, a SKIIO BOHA MiepeOyBac B
CTaHI CIIOKOI0, TO B Hilf HE BUHUKAIOTH 1 JIOTUYHI HAaNpyXeHHs. THUCK MOXe JTiATH
Ha IJIOIIMHY TUIbKH i1 KyToM 90°, 60 iHakIe ioro MoxkHa 0ys0 0 po3KiIacTu Ha
JIBI CKJIAJIOBi: HOpMaJIbHY p 1 JoTHuHY T (4). AJle JOTHUYHI HAIPYKEHHS MOXKYTh
BUHUKATHU B P1AMHI TUIbKY Mij 4yac ii pyxy. Tomy 1e 1ie pa3 noBoauTts, mo ['CT mgie
TIIBKYA HOPMAJIBHO /10 TIOBEPXHI 1 BUKJIUKAE TIIBKUA CTUCKAIBbHI 3yCHILIIA.
2. Y Oyab-aKii TOYI pIAUHY TAPOCTATUYHUI TUCK € OJIHAKOBUM 3a BCIMa
HaIpsMaMHU.
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3. 3Ha4YCHHS THCKY BU3HAYAETHCS TIJILKU PO3TAIIYBAHHIM MIEBHOT TOUKH B
IPOCTOPI, 3aIIOBHEHOMY PiJMHOIO, TOOTO 3aJICKUTh Bij ii koopauHart: p =f(X;y,
2).(5) |
TucCK € CKaIpHOIO BEJTUYHHOIO, TO1 SIK CHJIa TUCKY — II€ BEKTOpHA BEJIMYMHA.
Buwmiprotots tuck y Hackansax:
1 H/m2=111a(6).
VY TexHilll 3aCTOCOBYIOTh TAKOX OJMHHIIO THCKY —TEXHIYHY arMocdepy (ar):
1 at = 1 krc/em? = 98 100 H/m? = 98 100 Ia =
= 98,1 xIla = 0,1 MIla.
J{u¢epenuiaabHi piBHAHHS PiBHOBAru piiuHu
(piBusinas Eisiepa)
Buainumo B pinuHi, 1m0 nepedysac B CIIOKOI, €IEMEHTAPHUM Iapajieemine]

13 CTOPOHAMH - dx, d}’ ,dz ((puc.2). B ycix Toukax Gyb-sK0i HECKiHIEHHO Maoi
IpaHi TUCK PIIMHU TPUIMAEMO OAHAKOBUM. ¥YSIBHO BIIKHHEMO PIIUHY, KA OTOUYE
naparnesnernine/1, 3aMiHUMO ii Jif0 BiMOBITHUMHU CHUITAMH.

ITo3naunmo THCK y TOULl A 3 KOOpAUHATAMM X, ), Z y LIEHTP1 JIIBOI I'paHi (Ha
nepexpecti miaronaneit) uepes p (7). ITo Bnacrusoctsasm I'CT P = fx s Vs Z)_ (8),
ToMy B 1HIIMX TOYKaX Mapalelemineaa THCK Oy 1e BIAPISHATUCS Bix .
Koopaunatu Touku B mpaBoi rpasi OyayTs x + dX; y; 2.(9),

p+iedx.

a THCK TouIli B dx  (10) Ha miBy rpaHs i€ CHIa THCKY pdyd:z

IpaBy —

(11)’3 Ha



(p + %g dx)dydz. 12)
N 3HaK «-» TyT BKa3ye Ha Te, 1[0 CHJIA JIi€ B HAIPSIMI,
MPOTHICKHOMY HAMpsMY OCi X, TOMY III0 Ha Mapayieneninea Jif0Th CTUCKAIbHI
CHUIH.
Kpim Toro, Ha mapasesnermnines MOXKyTb JISITH MAacOB1 CHJIA (HapUKJIad, CHIa
TSOKIHHS, cuJja iHepIlii abo koMOiHaris nux cui). Ll cuau npukiaaeHi B eHTP1
Baru piJuHU.

[Tpoexkiiist MaCOBUX CHJI Ha BiCh X pdxdydzX, (13)

ne X — MPOEKIIis MPUCKOPSHHS MAaCcOBOI CHJIM Ha BiCh X, a00 MIPOCKITiS IIUX CHIL,
BIJIHECEHA 10 OJUHUII MACH.
3anuiieMo yMOBY PIBHOBAru CUjl, 110 MPOEKIIIIOITHCS Ha BICH X:

pdydz - p+g—p-dx dydz + pdxdydzX = 0.
X

(14)
[Ticnst mepeTBOpEeHb
W1 2’-’- + X =0
p ox (15)

3a aHaNOTi€0 MOKHA 3aMMKCcaTH 1 pIBHSHHS A1 ocelt y 1 Z.. Toxai nictanemo
nudepeHItiaapHi pIBHIHHS pIBHOBAru piivHu (piBHSHHSA Elnepa):

1P x-o ?
p ox | dz
____l_a_P+ Y =0; | P_--_A}l-_“'q_i——p+g€dv
p dy -7 dy
—-1*§£-+Z =(. 0 & Y
p oz ) (16) 77 - Puc. 2

OCKIJIbKH MacOBI CUJIM BIJHECEH] IO MacH, TO OYEBUIHO, 1[0 BC1 WICHHU
PIBHSIHHSI MalOTh pO3MipHiCcTh TipuckopeHHs (LT--2)
KoxHe piBHSIHHS XapaKTEPU3ye 3MIHY THCKY, SIKIIO 3MIHIOETHCS OJTHA 3
KoopauHat. JlJig Toro mo0 BCTAaHOBUTH 3aKOHOMIPHOCTI 3MIHHM TUCKY MPH 3MiHI
KUJIBKOX KOOpPJIMHAT, TpeOa po3risiHyTH piBHSAHHS Elnepa cyMiCHO At TphOX Oceit
KOOp/IMHAT.



