H.A.KopmakoB CTraTHka ¥ rUZpoCcTaTHUKA 10 knacc

Paspen -1 bnok -4

QAEMEHBI CTATHKHA

CTaTuKa — pa3aen MexaHMKM, B KOTOPOM M3y4atoTca YCI0BMA paBHOBECUA TeN,
T.€. YCNOBMA, NPU KOTOPbIX TE/I0 MOKOUTCA NOA BHELLHUM BO34ENCTBUEM.
HeBbinonHeHWe yCNOBUIM PaBHOBECUSA TeN1 MPUBOANT K USMEHEHUIO COCTOAHMA NOKOA
TEN WU NX PaBHOMEPHOIO ABUMKEHMUSA, T.€. K NOABNEHMIO YCKOPEHMUS.

CopeprKaHue Ne OK §§
y 4ebHuKa
Tema 1l OK-10.4.1 52

1.PaBHOBecHe Ten npun OTCyTCTBMU BPALLEHUA
2.PaBHoBecue Ten ¢ 3aerI'IJ'IeHHO[;1 OCblO BpaLWleHNA

Tema 2 OK-10.4.2 53
1.Buapbl paBHOBECUA TeNa, MMeIoLLLEro TOUKY Omnopbl
2.Buabl paBHOBeCUA Tena C 3aKpenaeHHoM 0Cbio
BpaLLeHns
3.Buabl paBHOBECUSA Te, MMEIOLMX NI0WaAb Onopbl

Tema 3 OK-10.4.3

1.MpocTble mexaHn3mbl

2.Pblyar

3.Mpasnno pblyara

4.30n0TO€ NPaBUAO B MEXaHUKe
Tema 4 OK-10.4.3

1.HenoaBuKHbIM 610K

2.MoaBU¥HbIN 610K

3.30/10TO€E NPABUAO B MEXAHUKE

Ypok ezaumoKkoHmpoansa «[lloemopum meopuro» B3K-4
OcHoBHBEIe hopmMyAas!I pa3daeasa «CTaTHKa H THAPOCTATHKA»
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H.A.KopmakoB CTraTHka ¥ rUZpoCcTaTHUKA 10 knacc

CTATHKA u THOPOCTATHKA
CTATHKA

CraTHKa (0T rped. statos — crogiumii, HETIOABUKHBIN) — pa3ieA MEXaHUKH,
U3yYaloINi YCAOBUS PABHOBECUS Te€A IO AeHCTBUEM CHA.

CraTHKa — 5TO caMbI¥ CTapblil pa3aeA MeXaHUKU. /[[peBHUE ETUIITIHE U
BaBUAOHSHE HCIIOAB30BaAN IIPUHIIUIIBI CTATUKH IIPU CTPOUTEABCTBE XPaMOB U
nupamun. [IepBbIM, KTO 3aA0KHUA TEOPETUYECKHE OCHOBBI CTATHKHU, ObIA ApXuMe[
(ok. 287—212 mo H.3.), pa3zpaboTaBIIHIi OCHOBBI TEOPHUHU phlUuara u
cchopMyAHpPOBaBUINY OCHOBHBIE 3aKOHBI TUIPOCTATHUKU.

CraTHKa [103BOASIET OIIPEAEAUTD YCAOBUSI PAaBHOBECHS BCEX COOPYKEHUU —
IOBEMHBIX KPAHOB, 30aHUM, MOCTOB, OIIOP, apoK U T.On. OZHAKO cTaTHUKa He TOABKO
U3y4daeT YCAOBUS PABHOBECHUSI, HO U II03BOASIET OIIPEIEAUTH, B KAKOM HAIlIpaBACHUU
BO3HUKHET IBUXKEHHE, ECAH PaBHOBECHE KaKUM-TO 00pa3oMm OyneT HapyIIeHO.
Taxkum oOpa3oM, ecCAU AUHAMHKA pacCMaTpPUBaeT pasAUYHbIEe ABHUKEHUS TE€A U
pa3AuYHbIE BUABI UX B3aUMOEUCTBHS, CTATHKAa OTBEYAET Ha BOIIPOC: II0OYEMY TEAO
He IBUKETCS IIOCTYIIaTeAbHO U He BpalllaeTcs.

PaccmatpuBag paBHOBecHe PAa3AUYHBIX CUCTEM, BCE BXOIAIIME B UX COCTaB TeAa
CUNTAIOT a0COAIOTHO TBEPABIMHU (MAU aOCOAIOTHO XKECTKHMH), T.€. [IPEAIIOAATaloT,
4TO UX pa3Mephbl U popMa He U3MEHSIIOTCH I10[, BAUSTHHEM BHEIITHUX BO34eHCTBHUH, a
TAKXKE PaCCTOSHHE MeXKIy AIOOBIMHU ABYMs TOYKaMU T€AA OCTAETCS HEHM3MEHHBIM.
Ho B neicTBUTEABHOCTH BCE TeAa I10[ BAUSHHUEM CHAOBBIX BO3/IEHCTBHM CO CTOPOHBI
OPYTHUX TeA U3MEHLIOT CBOIO (pOopMYy U pa3Mepsl, T.e. Aepopmupyrorcs. [Ipu
IIPOBENEHUHN UHKEHEPHBIX PACYETOB SA€MEHTBI KOHCTPYKIUY paccMaTpUBaIOT KaK
abCOAIOTHO TBepAbIE TeAd, a UX (POpPMy U pa3Mep, a TaKKe MaTepHaAbl, U3 KOTOPBIX
OHU H3TOTOBAEHBI, IIOA0OUPAIOT TAKUM 00pas3oMm, 4ToObI AepopMaIliii ObIAu
MUHUMaABHBIMHY, U UMH B pacdeTax MOXKHO OBIAO ITpeHeOpeyb.

B 3aBHCHMOCTH OT CUCTEM, PABHOBECHE KOTOPBIX U3y4aEeTCsI, BBIIEASTIOT PSIT
CMEIKHBIX JUCIUIIAMH TAKUX, KaK THAPOCTATHKA (pPaBHOBECHE KUIKOCTeH),
aspocTaTHKa (paBHOBeCHE ra3000pa3HbIX Cpel, B OCHOBHOM aTMOC(epHI),
SAEKTPOCTATHKA (PABHOBECHE CHCTEM IAEKTPHUYECKUX 3apAI0B) U T.[I.

Bce 3aKOHBI CTATUKH BBITEKAIOT U3 3aKOHOB AMHAMHUKHU KaK YaCTHBIM cAydai, Koraa
CKOPOCTHU T€A CTPEMSITCH K HYAIO.

CraTH4YecKoe H AHHAMHYECKOE P2BHOBECHE TEA

Ecau B pe3yapTaTe IENUCTBUS CHUA TEAO HE IIOAYYAa€T YCKOPEHHUHA, OHO MOXKET
HaXOOUTBECA B COCTOAHHWHU ITIOKOAd UAHU ABUT'AaTECAd PABHOMEPHO HpHMOAHHefIHO.
HOSTOMY MOZKHO I'OBOPHUTBE O CTAaTHU4YECKOM B JNHAMHUYIECKOM PAaBHOBECHH.

CraTH4YecKoe paBHOBECHEe — 3TO TaKO€ paBHOBECHE, Korja Mo/ AeHdCcTBUEM
MIPUAOKEHHBIX CHA T€AO HAXOOUTCH B COCTOSIHHH ITOKOSI.

JAuHaMH4YEeCKOe paBHOBECHE — 3TO TaKOe PaBHOBeCHE, KOTAa II01 AeHCTBUEM CHA
TE€AO HE U3MEHSIET CBOETO ABUKEHUS.

B COCTOSSHHH CTATHUYECKOr0 paBHOBECHS HAXOIUTCS ITOABEIIEHHBIN Ha TPOCaxX
doHapb, AI000€ CTPOUTEABHOE COOPYKeHHe. B KauecTBe mpuMepa AUHAMHUYIECKOTO
PaBHOBECHS MOXKHO pacCMaTpHUBaTh KOAECO, KOTOPOE KATHUTCS II0 ITAOCKOH
IIOBEPXHOCTHU IIPU OTCYTCTBUHU CHUA TPEHUS.
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bnok -4 OK-104.1

YCAOBHSI PABHOBECHSA TEAA

1.PaBHOBecHe Ten Npu OTCYTCTBUM BpaLLEHUA.
—
Fi

Y106bI TENO, KOTOPOE MOMKET ABUraTbCA NOCTYNa -
TenbHo (6e3 BpaleHns), HaXoAUNOCb B paBHOBE-
UK, HeobxogMmo, YTobbl reoMmeTprUYEeCKan Cym-

Ma CUJ, NPUNOXKEHHbDIX K Teny, bblna paBHa HYtO

M = Fd — Hm

BennunHa, paBHaAa nponssefeHUIO MOAYNA CUMDI

« | (F)Ha ee nneyo (d), Ha3-ca momeHTOM cunbl (M)

T.0 — OoCb BpalweHus,
d — nnevo cunwbl F MNepneHaMKyNAp, ONYLLEHHbIA U3 OCU BPaLLEHUSA

> Ha NPSMYI0, BAO/Ib KOTOPOM AENCTBYET CUNa,

Ha3-CA nJ1ie4om Cuibl

~

F; MomeHmebl cusn, epaw,arowux meso rnpomus

yacosol cmpesiku, cHumame ros1ioxcumesibHbeiMU,

F2) a 110 Yacoeoli cmpesKu- ompuyamensHsIMu
\‘ \
Ycnosue pasHosecns Fq1dq = Fod, vnu — Fidq + Fod, = 0

MpaBNAO MOMEHTOB M; =M, unu-M; + M, =0

Teno, umetouiee HeNOABUKHYIO OCb BpalLleHUA, HAXOAUTCA B
paBHOBeECUU, ecnun anre6paw-|eCKaﬂ CyMmMma MOMEHTOB BCeX AEﬁCTBYlOLIJ,MX

Ha Te/z10 CU/1 OTHOCUTEJIbHO OCU PaBHA HYJIIO.
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IIaedo cHABI. MOMEHT CHABI

IIAe490 CHABI - 5TO JAMHA MEPIIEHAUKYAdpPA, OIYIIEHHOIO OT OCH BpallleHUd Ha
AUHUIO JEHMCTBHUSA CUABI.

MoMeHT CHABI - 3TO (pHU3MYECKas BEAUYHHA, paBHasI IIPOU3BEAECHUIO MOAYASI CHABI
Ha €€ IIA€YO:

M = Fd

Enununiia namepenuda momeHnTa cuabl B cucreMe CU — H ¢ m (HeroToH * MeTp).

3HaK MOMEHTA CHABI

Ecau cuaa, npuaokeHHad K TEAY, BpalllaeT €ro I10 4aCOBOM CTPEAKE, TO MOMEHT
cuabl M > 0, ecAr IPOTHUB 4aCOBOM CTPEAKH, TO MOMEHT CHUABI M < 0.

d, 0 d,
____________
I
F, F,
M, <0 M, >0

MOMEHT CHABI paBE€H HYAIO, €CAH IIA€Y0 CHABI, IIPUAOKEHHOHN K TEAY, PABHO HYAIO.

YcAOBHE paBHOBECHSI T€Aa Ha 3aKPENAEHHOH OCH BpallleHHS
YcAoBHEe paBHOBECHSI BpalllalOLIErocsa TeAa

Teao, nMeroIlee HEIIOABUZKHYIO OCh BPAllleHUd, HAXOAUTCS B PABHOBECHUH, €CAU
aarebpanyeckas CyMMa MOMEHTOB BCEX IIPUAOKEHHBIX K TEAY CHA OTHOCHUTEABHO
3TOMN OCH paBHA HYAIO:

Puc. 1. PasHosecue mena HA 3aKpenyieHHOU OCU 8pAULeHUSL
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st paBHOBECHS TeAa Ha 3aKPENAEHHOM ocH BpallleHus (puc.l) Z0AXKHO
BBITIOAHSATBCSI YCAOBHE:
—M1 + Mz == 0
UAU
_Fldl + dez == 0
CaemyeT OTMETHTD, YTO B O0IIIEM CAydae, KOTZIa TEAO MOXKET ABUTATHhCH
IOCTYHATEABHO U BPAIllAThCH, OAS PAaBHOBECHS HEOOXOOHUMO BBIIIOAHEHHE 000MX
YCAOBHH: paBEHCTBO HYAIO PABHOAEUCTBYIOLIEH CUABI U PABEHCTBO HYAIO
aareOpandecko CyMMbI BCEX MOMEHTOB.

IIeHTp TAXECTH H LIEHTP MacC

IHeHTp TAXKECTH — 5TO TaKas TOYKa IPHUAOXKEHUS PABHOAEHUCTBYIOIIEN CHA
TAXKECTH, AEUCTBYIOIIMX Ha BCE YaCTH TeAa, KOTopad HE U3MEHSIET CBOETO
TIOAOKEHHUS IPU AIOOBIX IIEPEBOPOTAX TeAA.

[ToaozkeHUE LIEHTPA TAXKECTH TE€Aa MOXKHO OIIPEAECAUTDH dKCIIEPUMEHTAABHO. [Iad
3TOr0 JOCTATOYHO IIOOYEPEAHO IIOABECUTE TEAO 3a ABE pa3AUYHbIE TOYKU HA €TI0
IIOBEPXHOCTH U ITPOBECTHU Yepe3 TOYKU I1oABeca BepTHKaau. [lepeceyeHne 3TUX
AVHUUW — AVHUHU JEUCTBUSI CHA TIXKECTHU — U OIIPEAEAIET IIOAOKEHUE LIEHTPA
TS>KECTH TeAa.

IlenTp Macc — 3TO reoMeTpHUYeCcKas TOYKa, IIOAOKEHHE KOTOPOU XapaKTepUu3yeT
pacrpeneseHHe Macc B TEAE.

KOOp]_II/IHaTBI IIEHTPAa MacCC OIIPEACALAIOTCA CbOpMYAaMI/I:
mqiXxq + myXxsy + -+ m,XxXy

X. =
¢ m1+m2+---+mn

myy; + mpy; + o+ MY,

Ye = m1+m2+'--+mn

Y omHOPOAHBIX CUMMETPHUYHBIX TE€A LIEHTP MAaCC PACIOAATAE€TCId B FEOMETPUIECKOM
LIEHTpPE TeAa: ¥ Kpyra (cdepbl) B €ro IIEHTPE, Y TPEYTOABHHUKA — B TOYKE
IIepeceYeHUs MeAHaH, Y IPAMOYTOABHUKA — B TOYKE II€PECEYEHUI JUArOHAAECH.
MexaHu4deckasa CUCTEMAa BCEra HaXOAUTCA B PABHOBECHH OTHOCHTEABHO OCH
BpallleHUd, IIPOXOALIIIEN YEPE3 €€ LIEHTP Macc.

B oTanune oT IIeHTpa TAXKECTH LIEHTP MacC UMEET CMbICA JAS AIOOOTO Teaa MAU
MEXaHUYE€CKOU CHUCTEMBI B TO BpeMd, KaK LIEHTD TAXKECTH — TOABKO A9 TBEPAOrO
TeAa, HaXOASIIETOCs B OMHOPOAHOM I'PaBUTAILIMOHHOM IIOA€.
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bnok -4 OK-10.4.2
BHABI PABHOBECHS TEAA

1.Buabl paBHOBecCUA Tena, UmeoLLero To4Ky onopbl

ycToiiumsoe HeycToitunBoe 6espasnuuHoe

@_El
Sas

2.Bnabl paBHOBecHA Tena ¢ 3aKpenieHHOM OCblo BpalleHus

ycroitumnsoe HeycToMuymnBoe 6e3pasnunuHoe
D
@} J
/
1@
4
//
@} So
1 N
LEHTP TAXKECTH LEHTP TAXKECTH
BblLLE OCKU BpaLLeHUsA HUXKe OCU BpalleHuUs

3.Buabl paBHOBECUA Te/l, UMeloLWMX NaowWwaab onopbl
8.

\\ 7
s N

(N
/, T \\
—
mgl
Ecnmn BEPTUKAJIb, MpOBeAEHHAA Yepe3 UEHTP TAXKECTU T€Jla, NepecCeKaeT naolalb ero

onopbl — ycmoliiyueoe nosoxceHue mena (a,6,), ecnn He NnepecekaeT —
Heycmoliyusoe nosnoxceHue mend (2), B cny4vae (B) — Te10 HAXOAUTLCA B PaBHOBECUM.

\
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H.A.KopmakoB CTraTHka ¥ rUZpoCcTaTHUKA 10 knacc

Buasl paBHOBECHS TeA
Pasamgaror:
ycmotiuugoe pasHosgecue
Heycmotiuugoe pasHosecue
be3paznuuHoe pasHosecue

YcToHYHBOE paBHOBECHE — 3TO PaBHOBECHE, IPU KOTOPOM TEAO, BHIBEIIEHHOE U3
IIOAOXKEHUS PAaBHOBECHS U IIPEIOCTaBAEHHOE caMoMy cebe, BO3BpalllaeTcs B
IIpEKHEE IIOAOKEHHUE.

OTO IIPOUCXOAUT, ECAU ITPU HEOOABIIIOM CMENIEHNH TeAa B AIOOOM HallpaBA€HUHU OT
II€PBOHAYAABHOI'O IIOAOXKEHHS PABHOAECHCTBYIOIIAA CHA, JEHUCTBYIOIMX Ha TEAO,
CTaHOBUTCS OTAMYHOM OT HyAd M HallpaBA€HA K IIOAOXKEHHIO PABHOBECHA.
Hanpuwmep, mapuk, Aexkallui Ha gHe chepUdecKoro yrayosenusd (puc.l a).
HeycToH4YHBOEe paBHOBECHE — 3TO PABHOBECHE, IIPH KOTOPOM TE€AO, BEIBEIEHHOE
M3 [IOAOXKEHHUS PaBHOBECHS U IIPeJOCTaBA€HHOE caMoMy cebe, OyaeT ere OoAblile
OTKAOHSATBHCH OT IIOAOXKEHHS PABHOBECHS.

B manHOM cay4dae IIpu HEOOABIIIOM CMENIEHUH TeAd U3 IIOAOKEHUS PaBHOBECHUS
PaBHOAEUCTBYIOIIAS IIPUAOXKEHHBIX K HEMY CHA OTAMYHA OT HyAd U HallpaBA€HA OT
IIOAOXKEHUA PaBHOBECHS.

Hanpuwmep, m1apuk, HaXOAAIITUHACSI B BepXHEN TOYKe BBIITYKAON cheprudecKoM
noBepxHOCTH (pH.1 6).

Be3pasaH4YHOe paBHOBECHE — 3TO PaBHOBECHE, IIPH KOTOPOM T€AO, BEIBEJIEHHOE
M3 [IOAOXKEHUS PaBHOBECHS U IIPEeJOCTaBAEHHOE caMoMy cebe, He MEHSEeT CBOETO
IIOAOXKEHUH (COCTOSAHUA).

B aTOM cAydae IIpHu HEOOABIIIMX CMEIIEHHUIX TeAa U3 IIEPBOHAYAABHOI'O IIOAOXKEHUS
paBHOAENCTBYIOIIAS ITPUAOKEHHBIX K TEAY CHA OCTaeTCs paBHOM Hyalo. Hanpuwmep,
HIapUK, A€XKaIllui Ha IIAOCKOM IIOBEPXHOCTH (pucC.1,B).

=]
=]

E)
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bnok -4 P bI q A 1-\ H OK-104.3

/ pbiyaz — 6710K, sBopom
1.MpocTtblie MexaHVI3MbI\
HAK/I0OHHAA N/A0CKOCMb — K/1UH, BUHM

2.Pblyar —
|y I, |1 F,
A Al
Y i
—>
v
FZ I2
— —
F1 F1
8ecsbl, 8ecs1a, HOXHUUbI mayka, ckenem, xnebopesKa

3.MpaBuno pblyara Apxumeod — «/alime MHe MOYKY 0ropsl, U A NOOHUMY 3eMt0»

Fi _ I
F_Z_a ::> lellzﬁszlz

li u |, — nneuu cun M,=M,
M1 u My —momenmur cun

Poiuaz Haxodumcsa 8 pasHoeecuu moz20a, Ko20d cunvl, delicmsyrowue Ha
Hez20, 06pamHO NPONoOPYUOHAAbHbI NaAeYaM 3MuXx cusn
(unu momeHMbI 3MuXx cun pasHsli).

4.Bbinrpbiw B paborte?
N A3 =2nx2mx 50H = 2007 [Ix
' An=2nx Imx 100H = 200m Ix

Bo ckonbKo pas eblucpblieaem 8 cure,
680 CMOJIbKO pas3 ripouzpsieaem 8 paccmoAaHuu

«30n0TO€E NPABUIO MEXAaHUKN»
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bnok -4 OK-10.4.4

BAOKH

1.HenoaBu»KHbIN
A3z. =300 HX 3 m = 900 [
An. =300 H x 3 m = 900 []xc

UsmeHaem HanpasneHue
3m npusoxeHHoU cunol

<
<

300H 300H

2. MoaBuKHbIN

'_
250 H? A3z. =250 H x 8 m = 2000 /]«
An. =500 H x 4 m = 2000 []>c
8m
Bo cKkonbKo pas ebliucpblieaem 8 cursie,
/\ 80 CMOJILKO pa3 rnpouzpsieaem 8 paccmoAaHUU
«30n0TO€ NPABU/IO MEXaHUKN»
am Cucrema 6n10KO0B
®
500 H
BbiBOA:
Hu oduH npocmoli mexaHu3m
He daem ebluzpbiwa 8 pabome P/2
P
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H.A.KopmakoB CTraTHka ¥ rUZpoCcTaTHUKA 10 knacc

T'HOAPOCTATHKA

1.JaBAeHHE
HaBAaeHHe — 3TO CKaasgpHad (pusudecKasi BEAUYHHAa, paBHasl OTHOUIEHUIO
MOMYASI CHUABI, JEHUCTBYIOLIEH MEPIIEHAUKYAIPHO IIOBEPXHOCTH, K MAOIIAAU STOU
IIOBEPXHOCTHU:
F

P=5
Cuna, mpukaazpIiBaeMad MePIeHAUKYASIPHO IIOBEPXHOCTHU Te€AA, MO Ae¥CTBHUEM
KOTOPOH TeAo neopMHUpyeTcd, Ha3bIBaeTCd CUAON AaBA€HUd. B KayecTBe CHUABI
JaBACHHS MOIKET BBICTYIIATh A00ad cuaa. ITO MOKET OBITH CHAQ, KOTOpas
IPUXKUMAET OOHO TEAO, K IIOBEPXHOCTHU APYTOr0, UAU BEC Te€Aad, AECHCTBYIOIINNU
Ha OIIopYy.

EauMHHIBLI H3MEPEHHA AaBA€HHS

B cucreme CU naBaeHue uamepdercd B nackaagax (I1a): 1 IHa = 1 H/m?

[laBAeHUE He 3aBUCHT OT OPHUEHTAIINU [TIOBEPXHOCTH.

YacTo HCIIOAB3YIOTCSI BHECUCTEMHBIE €UHUIIBI: HOpMaAbHas arMocdepa (aTM) U
MHUAAUMETP PTyTHOrO croaba (MM prt. cT.): 1 amm=760 mm pm.cm.=101325 Ila
O4eBUOHO, YTO B 3aBHCHUMOCTHY OT IIAOILIAIN IIOBEPXHOCTH O/THA U Ta K€ CHAA
[JaBACHUS MOXKET OKa3bIBaTh PA3ANYHOE JaBA€HUE HA 3Ty IOBEPXHOCTb. JTOH
3aBHCHMOCTBIO YaCTO IIOAB3YIOTCH B TEXHHUKE, YTOOBI YBEAUYUTH UAH, HA000POT,
YMEHBIIINUTE AaBAeHHe. KOHCTPYKIIUYU TaHKOB, TPAKTOPOB IIPEeayCMAaTPUBAIOT
YMEHBIIIEHUEe JaBACHHS Ha FPYHT IIyTeM YBEAWYEHUS ITAOIIAIU C IIOMOIIBIO
TYCEHHUYHOH Iepenadul. JTOT Ke IPUHIIUII [TIOAOXKEH B OCHOBY KOHCTPYKIIHH
ABIK: Ha ABIZKAX YEAOBEK AETKO CKOAB3HUT II0 CHETY, OMHAKO, CHAB ABIKH, CPa3y
JKe IIPOBAAUBAETCS B CHET. /A€3BHE PEXKYIINX U OCTPHE KOAIOIINX HHCTPYMEHTOB
(HOzKel, HOXKHHULL, PE3LIOB, ITHA, UTA U [IP.) CIEIIHAABHO OCTPO OTTAYUBAaETCH:
OCTPOE A€3BHE UMEET MAA€HBKYIO ITAOIIAAb, IIO3TOMY IIPHU IIOMOIIIH Ja¥Ke
HeOOABIIION CHABI CO3aeTCd OOABITIOE JaBA€HUE, U TaKUM HHCTPYMEHTOM AETKO
paborarTs.

2.3akoH IIackaasa. 'uapocTaTHYEeCKOEe AaBA€HHE

3axoH Ilackaaa — AAaBACHHEC Ha IIOBEPXHOCTh XKHUAKOCTH, IIPOHU3IBEACHHOE
BHEIITHUMH CHAAQMMU, IIEpEOAETCA ZKHUIKOCTBIO OAHMHAKOBO BO BCEX
HalTpaBA€CHHUAX.

OTOT 3aKOH OBIA OTKPBIT (ppaHIy3cKuM ydeHbIM B. [Tackaasem B 1653 r. Ero
MHOT/Ja Ha3bIBalOT OCHOBHBIM 3aKOHOM I'MIPOCTATUKHU.

3akoH [lackaass MOKHO OOBSICHHUTBH C TOYKU 3PEHUS MOAEKYASIPHOIO CTPOEHUS
BeIlleCTBa. B TBepAbIX TeAaX MOAEKYABI 00pa3yIOT KPUCTAAANYECKYIO PEIIeTKYy U
KOAEOAIOTCH OKOAO CBOHMX IIOAOKEHUN paBHOBeCHd. B IKHAKOCTAX M rasax
MOAEKYABI 00A81af0T OTHOCUTEABHOHM CBOOOMOM, OHHM MOTYT II€peMEeIaThCs APYT
OTHOCUTEABHO gpyra. MMeHHO 53Ta O0COOGEHHOCTb II03BOAGET [OaBACHHE,
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IIPOU3BOANMOE Ha XHUIAKOCTH (MAU ras) IepeaaBaTh HE TOABKO B HallpaBA€HUU
JEeUCTBUSI CUABI, HO U BO BCEX HaIlPaBACHULIX.

3akoH [lackaasg HalleA IIHPOKOE NPHUMEHEHHE B COBPEMEHHOM TexHHKe. Ha
3akoHe [lackaansgs ocHOBaHa paboTa COBPEMEHHBIX CYIEePIPEecCOB, KOTOpPHIE
IIO3BOALIOT co3laBaTh AaBaeHHUs Iopsaka 800 MIla. Tak:ke Ha 3TOM 3aKOHE
IoCTpoeHa paboTa BCed THAPOABTOMATHKH, YIPABAAIONIEH KOCMUYECKUMU
KopabAsSMH, pPEakKTUBHBIMU aBHUaAaliHepaMH, CTAaHKaAMHU C  YHCAOBBIM
porpaMMHBIM yIIpaBAE€HUEM, 9KCKaBaTOpaMH, CaMOCBaAaMU U T.[I.

I‘nz:poera’rnqecxoe AAaBAC€HHE I KHAKOCTH

I'mapocTraTHYecKoe JaBA€HHE — OTO OAaBAEHUE B JKUIKOCTH, OOYCAOBAEHHOE
CHUAOM TSI2KECTH.

C'uapocraTudeckoe JaBA€HHE BHYTPH KUIAKOCTH Ha AIOOOM rayOHMHE HE 3aBUCHUT
oT (pOpMBI cocyia, B KOTOPOM HaXOAUTCH XKUIAKOCTb, U PABHO ITPOU3BEAEHUIO
HAOTHOCTH KUJIKOCTH, YCKOPEHUd CBOOOIHOTO Ha/IeHUs U TAYyOMHBI, Ha KOTOPOH
OIIPEEAIETCH JaBACHUE:

p = pgh
B ogHOPOAHOU OKOSIENCST XKUAKOCTH JAaBACHUA B TOYKAaX, A€XKAIIUX B OJHOM
TOPU30HTAABHOM IIAOCKOCTH (Ha OJHOM yYPOBHE), OAUHAKOBBI. Bo Bcex caydasx,
IIPUBENEHHBIX HA PUC., JaBACHUE XKUJAKOCTH Ha [JHO COCYyAOB OAUHAKOBO.

Ha I[aHHOI;'I I‘Ay6I/IHe KUOKOCTH JaBUT OAMHAKOBO IIO0 BCEM HaITpaBA€HHULAM,
II03TOMY JaBA€HHE Ha CTEHKY Ha JaHHOM raybuHe OyneT TaKUM Ke, KaK U Ha
TOPHU30HTAABHYIO MIAOIIAIKY, PACIIOAOKEHHYIO Ha TaKOU 3Ke TAyOHHe.
IToanoe AaBA€HHE B 2KHUJIKOCTH, HaAUTOU B COCYI_[, CKAQbIBAECTCd U3 JaBACHUA y
HOBerHOCTI/I KHUAOKOCTU U I‘I/II[pOCTaTI/I‘{eCKOI‘O JAAaBACHUAL:

p =Dpo +pgh
[laBAeHME Y TIOBEPXHOCTH KHUIKOCTH YaCTO PaBHO aTMOCHEPHOMY JABAEHHIO.

3.Coobuaromuecss cCocyabl

CooO01aromuecsas COCyAbl — 3TO COCYbl, KOTOPbIE UMEIOT CBSI3LIBAOIIME KX
KaHaAbI, 3alIOAHEHHBIE XKUIKOCTBIO.

JpyruMu caoBaMH, 3TO COCYAbI, COEOQHHEHHBbIE HIIKE ITOBEPXHOCTH IKHIKOCTHU
TakuM 00pa3oM, 4TO KHUJIKOCTh MOKET IepeTeKaThb U3 OTHOI'0 COCya B APYToH.
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3aKOH COOOIIAIOUIHXCA COCYyAOB
1. B coobmiarommxcs cocygax, 3alloOAHEHHBIX OJHOPOIHOM KUIKOCTHIO,
aBACHHE BO BCEX TOYKAX XKHUIAKOCTH, PACIIOAOKEHHBIX B OJJHOU
TOPHU30HTAABHOH ITAOCKOCTH, OOMMHAKOBO U HE 3aBUCHUT OT (POPMBI COCYIOB.
[Ipu 3TOM MOBEPXHOCTHU KUIKOCTU B COODIAIOIITUXCS COCYIaX
yCTaHaBAMBAIOTCA HA OJHOM YPOBHE.
2. BpICOTBI CTOAGOB Pa3HOPOAHBIX KUAKOCTEH 00paTHO IPOIOPIIMOHAABHEI
IIAOTHOCTSAM 9THUX XKUIKOCTEH:
hy _p2
h, p1
Coob1tiaronyiecs cocyabl HIIUPOKO UCIIOAB3YIOTCS B OBITY U B TeXHUKe. CaMblit
OOBIYHBIN YalHUK HUAU A€HKa OAS ITIOAWBA PACTEHHUH — 3TO IIPHUMEPHI
COOOIIAIOIIUXCS COCYA0B. 3aKOH COODIIIAIONINXCS COCY/I0B A€KUT B OCHOBE
paboThl BOIOIIPOBOAA, PA3ANYHBIX (DOHTAHOB, IIIAI03aX Ha peKaxX U KaHaAax.

4.T'uapaBAHYECKHH IIpecc

F'mapaBAHYEeCKHH IIPECC IIPEACTABASIET COOOM ABA COODIIAIOIINXCS COCYaa
MUAUHIPUYECKON (DOPMBI U PA3HOTO AUAMETPA, B KOTOPHIX UMEIOTCH ITOPIIIHU
IIAOIIIAABIO S U S, Ipu4deM S, > §;. HUAWMHAPEI 3alI0AHEHBI XKUAKUM MaCAOM
(06BIYHO TPaHCHOPMATOPHBIM).

I[IpHHUMN AeHCTBHSA F'HAPABAHYECKOro IIpecca
[MpuHIMTT OeHiCTBUSA THAPABAWYECKOTO IIpecca OCHOBaH Ha 3akoHe [lackaad.

Ecau nmopeicTBOBaTh HA MaAbIM IIOPIIEHBb C CHAOU Fj, TO IIOA MaAbIM IIOPIIHEM
BO3HHUKHET JIaBACHUE:

CoraachHo 3aKOHY [Tackang aTO JABACHHE 6YIL€T IepeaaBaTbeCAd 0e3 U3MeHEHUSI
II0 BCEM HaAIIpaBACHUAM B AIO6YIO TO4YKY XKHAKOCTH, BKAIO4Yad TOYKHU IIOL
OOABIIIUM IIOPLTHEM. HOC—)TOMy JAaBAECHHE 1104 OOABIIIM IIOPUTHEM:

[IpupaBHSB NIpaBbl€ YacCTH, IIOAYIHUM:
Fi F, Fo_F S,
— = — uwnu — [—
Si S, 270 s,

M3 mmocaeiHEro COOTHOIIIEHUS BHIHO, YTO CHAQ, C KOTOPOH KUAKOCTH AEHCTBYET
— —
Ha OOABIIIOH TIOpIIeHb F,00AbIIIE CHABI BO3IECHCTBUS Ha MAaAbI¥ MHOPIIEHB F; BO

CTOABKO pa3, BO CKOABKO IIAOIIAAb OOABIIIOTO IIOPIIIHSA MpPEeBBbIIIAET IIAOIIAAb
Maaoro. TakuM o0pa3oM, THAPaBAMYECKUH IPECC AaeT BBIUTPHIII B CHAE.
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5.3akoH Apxumezna, bopmyaa H onpeaeAeHHE

3axoH (Cuaa) Apxumezna: Ha Teao, IorpykeHHOE B JKHUJKOCTb, AeHCTByeT
BBITAAKHUBAIOIIad CUAA, paBHAasl BECY BBITECHEHHOM KUTKOCTHU:

FA = p)KgVT
rae —p IIAOTHOCTBH }I{I/II[KOCTI/I, V —_— 06']361\/[ HOpr'}I{eHHOﬁ qJaCTH TEAaA.
—
Fy
Fy=F;—F,
.
Fy

Puc. BosHUKHO8EHUE 8blMANKUBAOWEll CUMbL

Ha puc.uzobpaskeH OpyCOK,[IOTPYKEHHBIH B JKUAKOCTb. CHABI OaBAEHUS CO
CTOPOHBI  JKHUOKOCTH, MAeHCTByloIme Ha  OOKOBBIE CTEHKH  Opycka,
YPaBHOBEIINBAIOT Apyr apyra. CHabl, AEHUCTBYIOLIHE Ha HHUXKXHEE M BEPXHEE
OCHOBaHUSI OpycCKa, OIPEHEeAdIOTCS TAYyOMHOM, Ha KOTOPOM HaXOoASTCHd
COOTBETCTBYIOIIME OCHOBaHUA. O4EBHUIAHO, YTO CHABI, AEHCTBYIOIIYE HAa HUXKHEE
ocHOBaHHe Opycka, 6oabirie. TakuMm o6pa3zoM, BOSHHUKHOBEHHE BBITAAKHUBAIOIIEH
CHABI (CHUABI ApxuMena) 00yCAOBAEHO Pa3AMYHUEM TI'UAPOCTATUYECKUX NaBACHUHU
Ha HUXKHEE U BepxXHee OCHOBaHUs OpycKa.
Ecau B BO3nyxe Bec Teaa Py = mg, TO IIPHU IOTPYKEHUH B XKHUIKOCTH, €T0 BEC
H3MEHUTCS U CTAHET PaBHBIM:

P=Py—Fy,=mg—pgV
[IpuBeneHHass (OPMyAMpPOBKA 3aKoHA ApxuMeaa CIIpaBeOAWBa, €CAH BCd
IIOBEPXHOCTh T€Aa COIPHUKACAETCHd C KHUIAKOCTBIO HAU €CAW TEAO IIAABAaET B
KUJIKOCTH, UAU €CAH TE€AO YAaCTHUYHO IIOTPY3KEHO B JKHUJAKOCTH Yepe3 CBOOOIHYIO
(He compuKacaroIlyiocsd CO CTEHKaMH) IOBEPXHOCTb KUAKOCTU. EcAan ke yacTb
IIOBEPXHOCTH T€AaA IIAOTHO IIPHAEraeT K CTEHKE HAW OHY COCyda TakK, YTO MEXKIY
HHUMHU HET IIPOCAOMKH KHUIKOCTH, TO 3aKOH ApXUMeaa HEIIPUMEHUM.
3akoH ApxuMena HECIIPABEIAUB B COCTOSHHHM HEBECOMOCTH, TaK KaK B 3TOM
COCTOSSHHUH HCYE3aeT pa3AudHe THAPOCTATHYECKHX [OaBACHHUM Ha pPas3HbIX
rAyOMHAaxX ¥, CAEOBATEABHO, BEITAAKHBAIOIIIAsI CHAA CTAHOBUTCS PABHOM HYAIO.

6.IlnaBauHe TeA

IInaBaHHE — 3TO CIIOCOOHOCTH TeAa YAEePKUBATHCS Ha ITOBEPXHOCTU KUIAKOCTH
HAU Ha ONIpeAeA€HHOM YPOBHE BHYTPH KHUIKOCTH.

YcAoBHS NMAABaHHSA TEA CACAYIOT U3 3aKOHa Apxumena:

1. Ecau BeITaAKHBalIoIasi cuaa 0oablile, yem Bec Teaa (Fq > P wiv p,, > p.), TEAO
BCIIABIBaAET [0 TEX IIOP, ITOKA 3TU CHUABI HE YPABHOBECATCH.

2. Ecau BbpITanKUBamwIllasgd cuAa paBHa Becy Teaa (Fq =P unup, = p.), TEAO
I[IAABAET B AIO0OOH TOYKE KHUIKOCTH.

3. Ecau BbITanKuBalolllass cusa MeHbIle Beca Teaa (Fy < P uau p, < p.), TEAO
TOHET.
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Hs IIOAY9IE€EHHOI'O COOTHOIIIEHUA MOZKHO CAEAATH BAZKHBIE€ BBIBOBI:

e meJio njiasaem, 6y0yuu NnoJtHOCMbto NO2pYy’>KeHHbIM 8 ?KLLOKIOCTTLb, ec/iu
nJiomyHoCmo meJjia pasHa njiomHocmu )KZLL@KOCT)’LLL,'

s meJsio nJjiasaem, uacmuuHo sblcmynasi Hao nosepxHocmuosro }KU,OKZOCT)’I.U,, ec/iu
nJlomHyHoCmeos meJjia MeHvule NJI0OMmHocmu ?KLL()KZOCTRLL,'

e ec/u NIOMHOCMb meaa bosbule NIOMHOCMU mudrcocmu, m.e, nJiasarHue
HEBO3MOXKHO.

IInaBaHHuS TEA HA TPAaHHIIC HECKOABKHX Cpen

EcaAu TeAo IAaBaeT Ha TPaHUIIE HECKOABKHUX CPEL C IIAOTHOCTSIMHU pPq, Pz, -..,TO BEC
BBITECHEHHOM XKUIKOCTH, &, CAEIOBATEABHO, U APXUMEI0BA CHAA B 3TOM CAyYIae
PaBHBI:

Fp=(p1Vi+p2V2+--)g
rae Vi— obbeM yacTu Teaa, IOTPYKEHHOH B IIEPBYIO cpeny,V, — obbeM dyacTu
TeAa, TIOTPY?KEHHON BO BTOPYIO CPELY U T...

[TAOTHOCTB CyXOro AepeBa 3a CUET IIOAOCTeH, HAallOAHEHHBIX BO3/IyXOM, MEHBbIIIE
IIAOTHOCTH BOJIbI, U NE€PEBO MOKET I1AaBaTh Ha IoBepXHOCTH. Ho xkKeae30 u
MHOTHE ApYyTHe BellecTBa 3HAYUTEABHO ITAOTHee Boabl. OMHAKO COBpeMEHHbIE
KopabAu creaaHbl U3 MeTaAAa U IIEPEeBO3dT pa3AUYHbIe IPy3bl 110 Boge. Kak amo
803MOXKHO? [IeA0 B TOM, UTO KOPIIyC KOpabasi, KOTOPBIH IOrpyKaeTcd B BOAY,
[eAaroT OOBEMHBIM, 8 BHYTPH 3TOT KOpabAb UMeeT OOABIIIHEe IIOAOCTH,
3all0OAHEHHbIE€ BO3IyXOM, YTO M YMEHBIIIAeT OOIIYIO IIAOTHOCTE KOpabasi.

['ayOmHa, Ha KOTOPYIO MAAQBAIOIIHE KOPAaOABb IIOTPYKaeTCd B BOAY, HA3BIBAETCS
ocaokoil kopabas. IIpu moaHOM 3arpy3ke Kopabab He JOAXKEH OILyCKATBhCH HHUXKE
TaK Ha3bIBAEMOU I'PYy30BOM BATEPAMHUU.

Bec Bozpl, BBITECHSIEMOH CyZTHOM IIPH IIOTPYKEHUU 10 8AMEPAUHULU,
Ha3bIBaeTcd sodousmeujeHuem cyorHa. OH paBeH CHAE TAKECTH, AeHcTBYyOIeH
Ha CyJHO C I'Py30M.

I'py3zonodwvemHocms cyoHa MOKA3bIBAET BEC Ipy3a, KOTOPBIH II€PEeBO3UTCH
cyaHoM. ['py30mobeMHOCTE paBHA Pa3HOCTH BOIOU3MEIIEHUS U Beca
HEe3arpyKeHHOTO CyIHa.

[TAOTHOCTBH Y€AOBEYECKOTO TeAd HEMHOTO 0OABIIIE ITAOTHOCTH BoAbl. O1HAKO,
YEeAOBEK, KOT/]a Y HETO B A€TKUX COMIEP3KUTCSI HEKOTOPOE KOAMYECTBO BO3/IyXa,
TOXKE MOZKET CIIOKOHMHO ZIep3KaThCs Ha IIOBEPXHOCTH BoAbl. Ecan ke, HaXodsCh B
BO/I€, BBIJOXHYTHh BECh BO3AYX U3 ACTKUX, TO HAYHETCS MEIACHHOE IIOTPYKEHHE
Ha aHo. [ToaToMy IIpu IMAaBaHUU OIIACHO HATAOTATBHCS BOJABI U BILyCTHUTH €€ B
AETKHE, UMEHHO 3TO SIBASIETCS Hauboaee uacmoil NPpUuUUHOU HeCUACMHbLX
cayuaes HA 8ooe.
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B3K-4

BJ/1OK -4

Moemopum meoputo!

«9NemMeHTbl CTaTUKN»

1.Ymo o3Ha4aem sbipaxceHue: meso uau cucmema mes HaXo0amca 8 COCMOAHUU
pasHosecusA?

2.B yem cocmoum ycsosue pasHo8ecusa mes, O8UMHCYULUXCA MOCMynamesnsHo (npu
omcymcmeuu pagHosecus)?

3.Ymo Ha3biearom naeyom cunol?

4.4Ymo Ha3bisarom MOMeHMOM cusnbl? Kakas (popmyna 8blpaxcaem CMbiCsa1 3Mo20
noHamuAa? EOuHuya usmepeHuUs momeHma cusel 8 CU?

5.Kak onpedensemca 3HaK MOMeHMA cusbi?

6.Cchopmynpylime npasusno MOMeHMOo8 cusl.

7.Kakosbl 8UObI pasHosecua mesa, UMerouw,e2o moYky onopei? lNpumepei.
8.Kakosbl 8udbl pasgHosecus mesa ¢ 3aKkpersaeHHol ocbto spaweHuA? lNpumepel.
9.Kakossl 8udsl pasHosecus mesi, umerowux naow,ade ornopel? [pumepeil.

10.Ymo omHocumca K npocmoeim MexaHu3mam?

11.Mpusedume npumepsl psbiuaza. Cihopmynupylime npasuso pasHo8ecus poiyaza.
12.[laem nu sbiuzpbiw 8 pabome poiyaz? B Yem 3aKar04aemca «30710moe npasuso
MEXAHUKU»?

13.Ymo npedcmasnsem coboli HernoosuxcHbil 6s10K U KAKOBO e20 Ha3Ha4yeHue?
14.9Ymo npedcmasnaem coboli nodsuxcHoili 6510K U KAKOBO e20 Ha3Ha4YeHue?
15.[laem nu sbiuzpbiw 8 pabome noo8uUXHbIU U He No08UMHbIU 610K ?
16.Cpopmynupylime u 3anuwiume 08a yc/n08uUA pagHosecus meepodo2o mena?
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OcHOBHbIe hopMyAB!I pasaesa «CTaTHKA H THAPOCTATHKA»

JdaBAeHHE TBEPAOTO Teaa

LasneHue meépdozo mesna obpamHo nponop-
YUOHAbHO NaAowadu nogepxHocmu, Ha Komo-
pyto Oelicmsyem cuna.

'pz%—l‘[a

JlaBA€eHHE KHAKOCTEH H ra3oB

p = pgh -Tla |

3akoH Ilackaasa

JasneHue, npouszsodumoe Ha HUOKOCMb UuUau 2a3, nepedaemcs 8 by moyky b6e3
usmeHeHuli 80 8cex HAMNPasseHUSAX.

Coobmaromuecss COCyanl

hee. = hpp, OnmHOopomHAad KUOKOCTh
hyep.  Ps Pa3HOpPOIHBIE KHIKOCTH
hB pKep.
I'mapaBaAHYecKass MalIlHHA
F_M — E wnu Fg=F S Cuna Fs 80 cmonbKo pa3 bonbuwe cunel Fy, 80
Su Ss M Sy CKO/1bKO pa3 naouads 606U 020 NOPWHA

b6onbwe rnaowadu masnozo (evluzpsiw 6 cune!)

ApxuMenoBa cHAA

Fa =px Vr g Teno, nozpysKeHHoOe 8 HKUOKOCMb UNU 2A3
mepsiem 8 C80EM 8ece CMOJIbKO, CIKObKO
8ecum 8blMeCHEeHHAs. UM HKUOKOCMb UU

2as.
YcaoBHuSI IAABAHHSI TEA
Fa < mg - mowuem - Px < Pr
Fa = mg - niasaem -  px=pr

Fa > mg - ecnuvisaem - Py > pr

YcaoBus PRaBHOBECHSA pbIduara

Fi1 _ I Pbiyae Haxodumcsa e pasHosecuu moz0a, Ko20a
— == uwuM=M, .
Fy 4 cunel, delicmsyroujue Ha He2o, 06pamHo

MPONOPYUOHAbHSI 1aAe4am 3mux cus (uau

MOMEHMbI amux cusn pGBHbI).

MomMeHT CHABI OTHOCHTEABHO OCH BpallCHHA

M = +Fl MoMeHT cuNbl OTHOCUTE/IbHO OCU BpPaLLLEHUA - 3TO
¢pu3nyeckan BennumHa , KoTopaa pasHa
nNpousBeAeHUI0 CU/bl HA ee Naeyo.

[ — nneuo cunovt F omHocumesibHO ocu;
3HaK + 3asucum om mozo, epawiaem cuia
meJio No Uu NPOMuU8 Uaco8oll CmMpenKu.

YCAOBHSI paBHOBECHSI TBEPAOTO TeAa

My +M;+--=0 1 npasuno momeHmos.Tesno, umeroujee
{ FL+F+-=0 HenodBUMCHYIO OCb 8PALLEHUSA, HAXOOUMCA 8
pasHosecuu, ecau anzebpaudeckas cymma
MOMEHMOB BCEX MPUNOHEHHBIX K mesy cus
OMHOCUMesbHO 3Moli OCU PABHA HYIO.
2 ycnosue pasHosecus. Hespawatoweecs mesno
Haxo0UmMcsA 8 pagHoBecuU, ecau
2e0MempuYecKas CyMMA Cus, MPUNOHEHHBIX K
mesny, pasHa Hysio.
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