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NMPEAHCJOBHE

B Marepuanax XXVI cbesna u nocaenyiomux [Taenymos IIK KIICC
MOAYEPKHYTO, UTO KOHEUHOH [Hebl0 SKOHOMHYECKOH CTparerud [apTHH,
YCHJHIL B XO3AHCTBCHHOM CTPOHTEJILCTBE SIBJSETCS YJAYUIlCHHE YCAOBHR
WH3HH Jolefll, mosmmeHne ux Oaarococrosuus. Ha copemansn mo .
BONpPOCaM YCKODEHHS HayyHO-TeXHHYeCKoro mnporpecca [I'emepasibHulil
cexperaps LIK KIICC M. C. Top6aues nojdepkHys, uTo riaBHOe ceii-
yac — lI3BICKaTh H NDHBECTH B .'l.cﬁt:'rnne BCE pe3epPBL NMOBBLIIEHHA Sfb'
(EeKTHBHOCTH NPOH3BOACTBA, KauecTBa npoaykuun. Hamu xanpu AomKHH
NOHATH JKHIHEHHYIO HeOGXOAHMOCTL MEPeOPHEHTAIHH KaMjoro mnpej-
NpHATHA, OTpaciii, BCero Hapoinoro X03giicTBa Ha HHTEHCHBHLIH nyTh
pasBHTHS, ;

Bee, yTo coCTaBaseT 3KOHOMMUYECKHIl MOTEHIaN CTPaHH, ABJAETCS
HAPONHKM AOCTOAHHEM W TpelyeT PauHTeJbIoro OTHOLIEHHH, HAAEKHOR
aalHTH B oxpaun. [losToMy Ha Becex sTanax Xo3siCTBEHHOrO CTPOH-
TENLCTBA NAPTHA H NPAaBHTEALCTBO 6onbIIOe BHHMAHHe yaensjiu npe-
JynpexaeHHIo noxapos, obecnededdio ycnoBuii AAA OLICTPoOll WX JIMKBH-
JLAlLHH. Homapu Ha 00BEeKTax NMPOMEUINEHHOCTH, CEJNbCKOro XOSﬁFICTBa.
Ha TPaHCHOpTE, B OOUIECTBEHHBIX H MKHJBIX 3J4aRHAX — 310 OeicTBHA,
KOTOpbIE HePeJKO cOnpoBOMAalOTcH rHbefibio Jojell H Ge3Bo3BPaTHHIMH
MaTepHaJbHEMH NOTEPAMH. )

CJI0KHOCTE BONPOCOB MOXKAPOTYIIeHHs, ocolGeHHO MPOBEAEHHA Cha-
catespHnix pabor, Tpebyer oT cneuHaJHCTOBR cayXx0 H moapasjeleHHi
nox{apnoﬁ OXpaHul BCECTOPOHHHX 3HaHHi{, BHICOKOTrO ﬂpO(i)E(‘.Ci{OI[aJlHS-
Md, TPCHHPOBAHHOCTH H COOTBE?‘CTBY!OﬂlEﬁ NCHXOJOrHYECKOH NOUroTOB-
KH, NMO3IBOJAANLINX JHKBHIHPOBAThH NOMApPE ¢ MHHHMaJLHEM }'mepﬁou.

OanuM #3 ocHOBHHX (pakTOPOB, OGECTEUHBAIOLIEX YCNEWHYI0 GOpb-
0Oy ¢ orHeM, sBAAeTCA BOJOCHAGHeHHE.

CoBpeMeNHBE CHCTEMH BOAOCHAOMKEHHN NPeACTaBASIoT coboil cloxkK-
HHE HIKeHepPHHE COOpYMeHHs ¥ ycrpoicrsa, ofecneunBaloniHe Hajex-
HYI0 nojlauy Boal norpebuteniaM. C pasBuTHeM BONOCHAOKeHMA Hace-
JEHHHX MeCT H NPOMLILIEHHBX NPEANPHATHH yJAYUIUACTCH H HX NPOTH-
BOIIO}K&PH&SI 3aliHTa, TAK KaK TPH NPOEKTHPOBAHHH, CTPOHTEJLCTBE H
PEKOHCTPYKLHH BOAONPOBOAOBE YYHTHBaeTcs oflecrieucHHe He  TOJLKO
KﬂaﬂﬁC,TBBHHHX, MPOH3BOACTBEHHHX, HO H NPOTHBOMOMAPHEIX HYMA.

Hacrosmufi yueGuux Hanwcan B COOTBETCTBHH C MPOTPaMMoit Kyp-
ca, yTBepaacHHOM YnpasjenneM yueOGHLIX 3aBefleHHH H HaydHO-HCCJe-
noBatéabckux yupexaennii MBIl CCCP. B HeM H3aJoxenws OCHOBHEe
TEOPCTHYECKHE M MPaKTHYECKHE CBEACHHH O NPOEKTHPOBAaHHH M YCTpPOfi-
CTBE MPOTHBONMOMKADHOIO BOAOCHAGIKEHHS, PACCMOTPEHO HX NpHMeHeHHe
APH 3IKCHEPTH3E NPOeKTOB, 0GC/ACAOBAHHH H IKCHJyaTalHH BOAONPOBO-
HJOB,

[Ipeancnosre, raass 1—7 HanWcaHH Kana. TexH. nayk A. A. Kauva-
JoBHM, rnasn 8, 9, 11—13 —kann. texs. mayk 10. I1. BoporniHuesnim,
raaew 10, 14—16 — nrkenepom A. B, Baacopniu, '

ABTOpH BHPAKAIOT CBOI MPHIHATENLHOCTb PElEH3EHTAM PYKONHCH
10. M. Konapaumny n A, A. Kopoukuny 3a moJesnse cOBeTH H 3aMe-
HaHHfA, KOTOPHE MO3BOJHAH YJYUIIHTH €e COAepIKaHue.
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PA3JAEJN 1. THAPABJIIHKA

§ 1. Hcropuuecknii 0630p DPa3BHTHA THAPABJIHKH
H BOpOcHAOXEHHS

Fuppaeaukoil HaspiBaerTcss Hayka, H3ydalollas 3aKOHH
paBHOBecHsi H JBHXKEHHs XXHJKocTeft y paspabaTmBaloulas
METO/Ibl TIPHMEHEHHS 3THX 3aKOHOB B PasJHYHHX 00jacTAX
MPOU3BOJCTBEHHONA HEATEJbHOCTH M HHIKGHEPHOM MPaKTHKH.
3HaHHe OCHOBHBIX 3aKOHOB THADABJIHKH HEOGXOAHMO MNPH
paspaborke cucTeM BOJAOCHal)KeHHS W KaHaJH3alWH, THI-
POTEXHHKH H MeJHOPALHH, FHAPOSHEPreTHKH H BOAHOTO
tTpancnopra. OCHOBHEIE 3aKOHB! 'HAPABJHKH HCNOAB3YIOT H

B MOXXAapHOM Jejie TMPH H3YYEHHH YCJOBHA TPaHCIOPTHPOB- -

KH BOAW 10 Tpy6am H NOXKapHLIM PYKaBaM, CO3NAHHH Najb-
HOGOAHBIX ¥ pacHblJIeHHHX BOASIHBIX CTPYH, SKCNAyaTanHH
NOXapHHIX HACOCOB, BOJOEMOB H T. I.

Hawano pasBHTHS THAPABJIHKH . OTHOCHTCS K AHTHYHO-
my nepuony. Eme 3a 250 ser mo H. 5. NOABHJACH TPaKTaT
Apxumena «O naaBalonmux tenxax», rae Obn chopMyauHpo-
BaH 32KOH 0 BO3JIfICTBHH BOJH Ha NMOTPYXKEHHOE B Hee TeJo,

JlanbHefimee pasBHTHe IHAPaBJHKAa Kag HayKa MOJAYYH-
.na B cpennne Beka. B XV Beke Jleomapno nxa Buuun
(1452—1519 rr.) manucag Tpya «O NBHXEHHH H H3Me-
pennn Bopel». B 1586 r. 6maa onyGawkoBana paGora
C. CreBuna «Hauana raapocratugu», B 1612 r.— paGora
I'. Tanunes «PaccyXenne o Tesax, npeOHBAIOIIAX B BOJE,
H TeX, KOTophle B Hell ABHXKYyTcsi»; B 1643 r. 3. Topuuennn
OTKPBIJI 3aKOH HCTEUEHHH KHIAKOCTH H3 OTBepcTHH, B 1650T.
B. Tlackann choOpMYJAHPOBaN 3aKOH O Tepeiauye AaBJeHHS
BHYTpH XHakoctH. B 1687 r, Y. HeloTol BHCKaszaJ runo-
Te3y O BHYTPEHHEM TPEHHH B JBHXYIeHcs >XKHIKOCTH.

Hanvuefiuiee pa3BHTHE THAPABJHKH CBA3aHO C HMEHa-
mu yuennix Poccuiickofi akagemuu rayk M. B. Jlomonoco-
Ba, Jl. Bepnynnu u JI. Dinepa. _

Benukuit pyccknit yuennii M. B. Jlomonocos ony6auko-
"Bay psx paGor mo THApaBAHKe, B TOM u4Hciae «Paccyxkie-
HHe O TBEPAOCTH H JKHIKOCTH TeJa», B Nocaelnedi chopmy-
JIHPOBAaH 3aKOH COXPaHeHHS BeIIeCTBA H IBHKEHHHA, MOJO-
JKEHHLIT B OCHOBY COBPEMEHHON TI'H/IPaBJIHKH.

II. Bepryaau B 1738 r. onyGaukoBas KanmuTaJbHHI
Tpyn «I'HADONHHAMHKA», B KOTODOM NPEMJIOXWA MeTO
H3yueHHS 3aKOHOB IBHXEHHs JXWJIKOCTH, BBeJ INOHATHE «T'H-
IpOAMHAMHKA» H NPEAJOXKHJ TeopeMy O 3alace SHePruH
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ABHXKYUIIefics KHAKOCTH, H3BECTHYIO NOJ Ha3BaHHEM YpaB-
HeHusi DepHyssm, nojoXenHoe B OCHOBY Pfiia = pasfiesioB
rufpasanki. B couunennn <OO6umHe NPHHIMNH  JBHIKe-
Hus xuaAkocta» (1755 r.) JI, Dinep BuBen ypaBHEHHS ABH-
JKeHHsi HJealLHOfi JKHJKOCTH, BBeJ NOHATHE NABJEHHS B
TOYKe ABHXKYyUleHca p NOKOsUIefAcs KHAKOCTH, MNOJYYHJ
ypaBHeHHE HKepaspHBHOCTH KHAKOCTH.

HHxeHepHoe NpHMEHEHHe TeOpeTHYeCcKuX OCHOB THIPO-
AHHAMHKH TOJYYHJIO OTpa)kenne B paborax sapyGexHEX
yuednix XVIII B.—A. Wlesu, . Beurypn, A. Ilapch,
O. PefiHoabaca u Ap.

Iupoko ussecrnn pab6orw H. E. )Kykosckoro, cospas-
uIero  TeOpHI0  THAPABJAHYECKOro yaapa B Tpybax,
H. Il. Ilerposa, paspaboraBiiero ruipaBaH4YecKyio Teo-
puio  cmasku. Paborn Hemeukoro ywenoro JI. Ilpanaras
(1875—1953 rr.) nocBslleHH H3yueHHIO TypOYJAEHTHHX mO-
TOKOB, MTOrOM HX SIBHJIOCH CO3JaHHe MOJY3IMITHPHYECKHX
TeopHii TYpOYJNEHTHOCTH, MOJYYHBIIHX HIHPOKOE NpaKTHIeC-
Koe IpHMEeHeHHe.

Boaburofi BKJIaj B pasBHTHE THAPABJHKH BHECJH COBET-
ckue yuenne: H. H. Ilasnosckuit, A. H. Koamoropos,
C. A. Xpucruanosuy, M. A. Benukauos, A. §I. MujsoBHu u
MHOTHE JApYyTHe.

Kak BHAHO M3 H3JI0XKEHHOro, Hayka O PABHOBECHH H
JABHXKEHHH JKHAKOCTEl BO3HHKJIA W CTaja Pa3BHBATHCSA
eme no wameil spu. OgHAKO MPAaKTHKA COOPYXKEHHS HCTOY-
HHKOB- BOOCHAGXKeHHs ellle JpeBHee.

Hcropus BopocuaGxenus nawnnaercs sa 3000 ner nmo
H. 3., KOrjla BOJAy C MOMONIbIO MNpPOCTEAIIHX MEeXaHH3MOB
6pann u3 kosomies. B mepnoa pacusera Jlpesmefi I'peuun
H PHMa HMeJOCh yXe HEeCKOJbKO BOJZONPOBOJAOB, MO KOTO-
pHM BOAAa mojaBaliach CaMOTEKOM.

Ilepsnie BogonpoBoib B psifie PYCCKHX rOPOAOB OhiaH
coopyxenn B XI—XII BB. Tak, npu packonkax B Hosro-
poste Gbl1 06HapyXXeH BOJONPOBOJ M3 JAEPeBSHHHX Tpyo,
BpeMmsA MOCTPoOiiky KoToporo oTHocHTca kK kouuy XI B, Hwme-
I0TCA CBeIeHHT O CaMOTeYHOM BOJONPOBOJE H3 FOHYAPHEIX
Tpy6, nocrpoenrom B I'pysuu B XIII B.

B XV B. 6Ha CcOOpYXeH DOAHHKOBHH BOXONPOBON MIJs
Mockosckoro Kpemnsi, a B nepBoii nososuse XVIII B, —
BOJONPOBOAHEE coopyxenns B IlerepGypre, [Ilereprode,
ITapckom Cene. B 1804 r. 3aKOHYEHO CTPOHTENBLCTBO MNep-
BOMO MOCKOBCKOrO (MHTHILHHCKOrO) BOAONPOBOAA.

Becero B popeBosiounonHofi PoccuH IeHTPaJH30BaAHHHE
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CHCTeMbl BojJocHaGxeuns umenauc, B 215 ropopax (okoso
20% wux o6mero wuncaa).

C nepeux ame#t CoBerckoil BJIAacTH cephesHOe BHHMa-
fIHe B cTpaHe yJessiercs BofocHaGxKeHuio, ToAbKo 3a roasl
nepBoii B BTOPOH NATHAETOK ObLI0 moctpoeno ceuime 100
HOBEIX TOPOACKHX BOJONPOBOAOB, a B Hacroslee Bpems
NPaKTHYECKH He OCTAJNIOCh HACENEHHLIX NYHKTOB, B KOTOPHIX
6u ero He Gmto. BojocnaGxenne npespatusocs B Kpyn-
HYI0 oTpacup HapoaHoro xossicrsa. Ilpn stom muoro Tpy-
na B pa3paboTKy HHXKEHepPHBIX BOIPOCOB BOJONPOBOLHOKN

TEXHHKH, HAayYHbIX OCHOB H METOJIOB NPOCKTHPOBAHHS H .

pacuera BOJONPOBOAHLIX COOPYMEHHH BIOMXHJIH COBETCKHE
yuenble A, A. Cypun, H. H. Tennes, B. I'. Jlo6aues,
H. H. AG6pamos, H. A. Tapacos-Aranakos u apyrue.

nppaBiauka HaXOMMT WIHPOKOE NPHMEHEHHe IpH pelle-
HHH BONPOCOB IKCHJyaTalHH MOXKAPHBLIX HacoOCOB, TpaH-
CIIOPTHPOBAHHS BOAL IO BOAONPOBOJHLIM TPyOaM H Hoxap-
HbIM pyKaBaM, cO3[1aHHyg AaJbHOOOHHEIX M pacnblJIEHHBIX

BOJNAHBIX Cprﬁ, CTPOHTEJNIBCTBA H IKCIVIyaTalHH HCTOYHH- -

KOB BojocHaGXKelinf, 3anacHLIX pe3epByapoB, BOAOHaNop-
HEIX H JIPYrHX CHIPOTEXHHYECKHX  coopyxxenuil. 3Hauu-
TEAbHBIN BKJam B H3y4YeHHe H Pa3BHTHE TEeOPHH H NPAKTH-
KH BOAOCHAOXEHUSI BHECJH PYCCKHe Y4eéHble H HHXXCHCpHI.

Tak, Goabmas paGora no COCTABAEHHIO NMPOGKTOB H CTPOH-
TEJLCTBY BOJIONPOBOJAOB B ropoaax Poccuu aas nesefi mno-
XKaporyumieHuss Oblia  npojesiaHa 1OJ  PYKOBOACTBOM
H. TI. 3umuna. On u3o6pen nepeuiii B Pocchun Haaemnblii
THAPAHT, H3BECTHHIH N0/ HAa3BAHHEM MOXKAPHOrO THAPAHTA
MockoBckoro THna. Ilo npoekty H, Il. 3umuna 6w mo-

CTPOeH H MepBbIi NPOTHBONOXKAPHEI BogonpoBox B Mockse
B 1885 r.

B 1938 r. B8 CCCP 6u1 oTkpuT lleHTpanbubii HayuHO-
HCCJIeIOBATEJIbCKHIT HHCTHTYT NPOTHBONOXKapHOH 0060pOHH
(LTHHUHMIIO), craBumit LEHTPOM HayJYHO-HCCJELOBATENb-
CKHX pafoT B caMblX pasanuHbix 06JacTaX nOXKapHoro je-
Ja,'B TOM 4YHCJe H B 06JacTH THAPABJAHKH H IPOTHBOMNO-
xKaphoro BopocHaGxenus. Ilox pykoBoacTBom npodeccopa
B. I'. JlobaveBa 3jech GblIH MPOBeleHH OGIIMPHBIE HCCJe-
JAOBaHHA TIO THAPABJHKE MOXKaApPHBIX CTPYH, SKOHOMHYECKO-
MYy pacueTy BOAOMPOBOAHBIX ceTeil u ApyrHm Bompocam. Co-
BeTCKHe YuYeHHle NPOAoJKaloT paGoraTh Hal Pa3sBHTHEM H
COBEPIICHCTBOBAHHEM MOXAapPHOA TEXHHKH, aBTOMaTHKH H
NPOTHBONOXKAPHOrO BOAOCHAGKEHHA.

§ 2. OcHoBHpie (usnveckue cBoficTBa XKupKkocTei

XKunkoctbio HaswBaoT (QU3HYECKOE Teno, obnagawiuee
CBOHCTBOM TEKYHCCTH y XaPaKTEDPH3YIOUICECH MadbiM Cleln-
JIEHHEM MEKNY YaCTHLAMH, BCJAEACTBHE 4ero KHAKOCThL He-
HMeeT COGCTBEHHOH (POPMBL H IPHHHMaeT dopmy cocyna, B xo-
TOPOM HaXORHTCs. JKHAKOCTH NoApasaensiorHa ABa BuAa:
KaneJbHble H rasoobpasnble.

KameubHold— xapakTepuayiotess Goapurum conpo-
THBJCHHEM CXKATHIO (NOYTH MOJHOA HECKHMAEMOCTBIO) H
MaJbiM CONPOTHBJIEHHEM PaCTATHBAIONIHM H KACATENbHBIM
YCHJIHAM, OGYC/IOBJIEHHLM He3HAUHTENBHOCTHIO CHJ ClieIIe-
HHS M CHJl TPeHHS MeXAy COCTABASIONHMH HX YaCTHUAMI.
B cocyne onu o6pasyior cBOGOIHYI0 TIOBepXHOCTh, I'a3o0-
06pasHble—B OTAHYHE OT KANEJABHHX MOYTH He obanaja-
IOT COMPOTHBJIEHHEM CXKATHIO, OHH He 06pasyloT norpaHHy-
HYI0 CBOGOAHYIO MOBEPXHOCTb, 2 3aMOJHSIOT BeCh npenoc-
TaBJeHHBIH UM oObem. I'MipaBanka mayuaer kaneibHBC
KuAKocTH. Ilpu pemrenuu npakTHueckHx sanau THIIPaBJIH-
KH 4aCTO NOJbL3YIOTCH NOHSITHEM HIEAJbHON XKHAKOCTH, Xa-
PaKTepusylollekcss a6CoMOTHON HECKHMAEMOCTHIO, TeKy-
4eCThIo.

K ocroBubIM ¢usnuecknM cBOfCTBAM XHAKOCTH OTHO-
CAT TUIOTHOCTB, yAJbHBIA Bec, CXKHMaeMOCTb, TeMNepaTyp-
HO€ pacliHpeHHe, BA3KOCT.

TlaoTHOCTD KHAKOCTH p — 3TO Macca eAMHALH ee OGD-
€Ma, PACCHHTHIBAIOT €€ KaK OTHOMIECHHE MACCH JKHAKOCTH K

eec obneMmy: :
p=m/W, xr/m®, (1)
Tjle m— Macca Xujkoctn obGbemoMm W
Yaensnwii Bec j npeacraBaser co6oit Bec E€HHHIH ee
obbema:
i=G|W, H/w?, (2)
rae G-—Bec WHAKOCTH o6hemom W.

Mexny ynaenbHbM BecoM M MJIOTHOCTBLIO CyIIeCTBYyeT
CBA3b, KOTOPYIO MOXHO BLIPA3HTb, HCXOAS H3 3aBHCHMOCTH
Mexny Becom Tesa G, ero Maccoli m H YCKOpeHHeM CBO-
l(i?onnom Najenns g, KOTopas onpepensercs dopmyJoi:

[Toacrasus  sunauenwe Beca xmakocT G B hopmyny
YAJBHOIrO Beca, NOJYYHM 33aBHCHMOCTD:

I=GW=mg|/W=pg.
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ITnoTHOCTL W YAEAbHBI BeC JKHAKOCTH 3aBHCAT OT TeM-
nepatypu, M3pecTtHo, 9To MaKCHMajabHasi INIOTHOCThH BOJH
HaOmonaercs npi 4°C m yMmeHbllaercst NPH KojeGaHHAX
TeMnepatypsl B JI06yio cropory. Onnako 3TH H3MeHEHHS
JIOBOJIbHO HEe3HAYHTeJbHH, H B NPAaKTHYECKHX pacuerax
IJIOTHOCTL BOAB MOXHO CUHTATh IIOCTOSHHOH.

BeJHYHEL TJIOTHOCTH p H Y/JEJNbHOrO Beca j HEKOTOPHIX
XHAKOcTel ykasaHw B Taba. 1.

Ta6auua l. MaoTHocTs W yACALHBA Bec XuaKocTed

Juaxocth TnoraocTs P, Kr/M® VaeapHnft Bec f, 1;1}1:3
Bona 1000 9810
Be&aﬂn 740—750 7250—7360
Kepocun f 790—840 7750—8240
Heds 850—950 8340—9320
Masyr 890—940 8730—9220
PryTs 13600 133400

C3KHMaeMOCTh — 3TO CBONCTBO XH/KOCTH H3MEHATh CBOM
o6bem npH HaMeHeHHH napienus. OHa Xxapakrepuayercs
KO3 QHIHEHTOM OOBEMHOro CXKaTtHsi P, BHPaXKalOLIHM OT-
HOCHTeNbHOe yMeHblleHHe ofbeMa KHIAKOCTH NpH yBeanue-
HMH J4BJICHHS] P HA €AHHHILY H3MEPEeHHs:

Wy

(p2—p1) W1

Kosdduuuent 06GHLEMHOro CXaTH BOAB IpPH yBeJHue-
HHu gaegaerus ¢ 0,1 mo 50 MIla npaxTHYeckH He H3Me-
HieTcs. B cBSI3H ¢ 3THM MpH, PellleHHH MHOTHX NpaKTHYeC-
KHX 3a/a4 CXKHMaeMOCTbi0 KameJbHHIX JXHAKOCTeH OOBIYHO
npenebperator. Bennuuna, oOparHas ”Kostpq:nunen‘ry B,
HaspiBaeTcd MOJAyJdem oO0ObeMHOH YINPYTOCTH
E=1/p, on uamepsiercs B nackaasax (Ila). .

TemnepaTypHoe paclMpeHHe JXHIKOCTH MpPH H3MeHe-
HWH TeMnepaTyphl XapakTepH3yercsi KO3(QHUHEHTOM TeM-
" mepaTypHOro paclMpeHHs B¢, KOTOPLIH ONpEReaSET OTHO-
CHTeJLHOEe H3MeHeHHe ofbemMa MKHIKOCTH NpH H3MEHCHHH
ee temneparyphl Ha 1°C uan 1°K.

Ws— Wi
Pe= (ta— 1) W,

Kosdduuuenr TemnepaTrypHOro paclIHpeHHs BbIpaxKa-
erca B rpapycax llenpcus wian KeabBiHa B MHHYyC nep-
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BOH cremeHH. Jlis KameJbHBIX JKHAKOCTEi OH HHYTOXHO
maia. IlosToMy B mpakTHYeCKHX pacyeTax TeMmmepaTypHoe
pacliHpedHe 3THX XXHJIKOCTe#i HE YYHTHIBaeTcH.

BA3kocTei0 HasnBaeTcs CBOMCTBO JKHAKOCTH OKasbl-
BATh CONPOTHBJIEHHE OTHOCHTEJIBHOMY ABHXKEHHIO (CABHTY)
ee gacTHll, Bs3kocTs mposmBisieTcst TONBKO NPH ABHIKEHHH
peasibHOR JKHIKOCTH.

Jns nosicHeHHsi NOHSTHA BA3KOCTH paccMoTpHM cay-
yafi JBHXKEHHN  XHAKOCTH  NapaJJeJbHHMH CJOAMH
(puc. 1). Tlycthb CKOPOCTH ABHXKEHHS KAaKOTO-AHG0 CJOS

paBHa U, a CKOPOCTh coceaHero cioss B Goablile Ha Be-
andnny Av. Beanmuwna Av smpaxaer co6ofi a6comoTHHI
casur cnost B no ornomennio x caow A 3a exmuuuy Bpe-
MeHH. [IpH CKONbKEHHN 3THX C/I0EB KHAKOCTH OTHOCHTEJIBHO
APYT ZpYyra Mex1y HUMH BO3HHKAeT NPeNnsTCTBYIOMAs CBH-
ry cnsia TpeHHsA. OTHOCS CHAY TPeHHs K eAMHHIE NJOMIaLH
TPEHHSl, TOAYYHM KacaTeNbHOe HalNpsHAXeHHe
CHJAH TpeHHs t. OtHomenne Av K paccrosHHIO MeXxay
UEHTPAMH CJ10€B Ay Ha3bIBAeTCsi OTHOCHTENBHBIM CHBHIOM.
Hyioron ycrawoswi, uto cuna Tpewns 1, npuxoasmasics

Ha eAHHHNY NJOWaAW, NPAMO MNPONOPUHOHAJbHA OTHOCH-
TEJAbHOMY CHBHIY:

T'—“-l-l&ﬂ,’Ay.:.
TAC W — Ko3pPUUHENT BHYTPEHHEro TPEHHS MM JHHAMHYECKHI] Ko3(-
duupent saskocts, I[la-c.
B ruapaBanke Hapspy ¢ aMHaMEuecKoil BA3KOCTBHIO
NPH pacyerax HCHOAL3YIT TAK Ha3LBAaeMBIl KHHEMAaTH-
HeCKHH KO3 HUHENT BAIKOCTH, NpPeACTABATIOMHE coGol

OTHOIICHHE JIHHAMHYECKOro KO3((QHIHEHTa BI3KOCTH K
NJOTHOCTH JKHAKOCTH: )

v=pulp, mM¥ec.
'BHSKOCTB 34BHCHT OT BHIAa HHIKOCTH H ee Temnepa-

Typul. B taba. 2 ykasawn 3HaueHHs KMHeMaTHUeCKON Bs3-
KOCTH BOAM INpH pPasauyHol TeMmmepatype.

TaGauua 2. Kunematnueckan BS3KOCTH BOAN

t, °C ) 10%, M'/c , i, °C 10%, wifc | £, °C [10%, wi/fc
0 1,78 15 1.14 40 0,66
5 1,52 20 1,01 50 0,55
10 1,31 30 0,81 60 0,48
9
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Puc. 1. CxeMa, noscHsiollas NOHATHE BASKOCTH NPH ABHMEHHH IKHA-
KOCTH € DapajfieNbHHMH CJAOSMH

BsaskocTe KaneJbHHX KHAKOCTEH yMeHblllaeTcst ¢ yBe-
JHYEHHEM TeMMepaTyphl, a BA3KOCTb ra3oB, Haogopor, BO3-
pacraer. O6bscHsieTcas 3TO PasJHUHEM CaMoli NPHPOAB
BASKOCTH XKHAKOCTEH y rasoB. B XHAKOCTAX MOJeKyJaH
pacnonoxensl ropasjao OaHXKe JApyr APYry, uem B rasax,
H BSI3KOCTb BLI3LIBAaeTcsl CHJAAMH MOJICKYJASPHOro CclenJe-
HHSl. DTH CHJIL C YBeJHUYEHHEM TeMIepaTyphl ymenbmaﬁmz:
cs, NMO3TOMY BSIBKOCThH CHHIKaercs, B rasax Bf3kocTb O yon
JIOBJICHA B OCHOBHOM XaOTHYHBLIM TeNJOBLIM JIBH}KGHHEMMC-
JIEKYJl, HHTEHCHBHOCTb KOTOPOrQo YBEJIHUHBAETCA C gzs-
TOM TEMIlepaTyphl, WUTO H NPHBOJAHT K YBEJHUCHHIO
KOCTH.

FTABA L DC!IIOBI:I THIAPOCTATHKH

. '

§ 3. I'mapocraTHyeckoe NaBJeHWE M ero CBOHCTBA

Fuppocrarnka — pasznen 0rnﬂpaBﬂH£;,mH3ytla iolpi 3a-
BHOBECHA TNOKOAULIEHCH HHM : “
KOH;(HEioggb, Haxojsumascad B TOKOe, HCHLTHIBACT ACH-
CTBHC BHEIIHHX CHJI JBYX KaTeropwii: MaCCOBHXO:E
nosepxHocTHBX. K MaccoBbM (HJIH OOBECMHLIM)
HOCATCS] CHJLI, NPONOPIHOHAJIbHEIE Macce manxoe:'r;{] f:::l:
NpH TMOCTOSHHON  ILUIOTHOCTH  cpell — o0beMy). e-l? -
POM  MaccoBblX  CHJI  SIBASeTCS  CHJA  THXKECTH =
cuanl  uuepuuH. K TNOBEPXHOCTHEIM  OTHOCSTCH cng:
KOTOpLIe AEHCTBYIOT Ha MOBEPXHOCTH BhIAEJEHHOro o
eMa JKHJIKOCTH H IPOMOPUHOHANBHB TWIONLAJAM 3TOH MO
BepxHocTH. B KauecTBe npumepa ueﬂcmugnonepxnocg}:ﬂ:&
CHJ MOXXHO paccMaTpuBarth JAaBJCHHe MOPIIHS Ha ‘ };.
KOCTh, aTMoc(epHOoe JaBieHHe Ha CBOGOAHYIO TIOBep
H H T. I

Hocg:mmciﬁiﬁ)c;acnpeneﬂﬂmma Nno TOBepPXHOCTH Buﬂ,e.ngn-
HOro o0beMa XKHIKOCTH HEIPEPLIBHO.

10

ITon neficrenem BHENIHHX CHJI B KaXI0f Touke FKHAKOCTH
BOSHHKAIOT BHYTpeHHHe DB, 06YCJOBJAHBAIOULHE op Ha-
MPAKEHHOE COCTOSIHHE H XAPAKTEPH3YIOUIHeCs NaBJICHHEM.

Pacemorpum HEKOTOPBIH 06beM MOKOSuIefics KuAKOCTH
(puc. 2), nameTnm B Hem pOH3BOJILHOE ceueHHe B — C, na
IJIOCKOCTH €ro BLIJeIHM TIPOH3BOJILHYI0 TOUKY A 1 0603HaYHM
OKOJIO Hee Maayio mnjomazky . B LeHTpe 3Toif
MJIOIaAKH  JleficTByeT cHia P, npencraBasiomas coboii

- PABHOLCHCTBYIOIYIO  CHJl, NPHAOKEHHHX K PasJIHYHBIM

TOUKam nnomasku o. Pasgenns smauenme cuay P HA ©,
fIOJIydHM CpeiHee 3HAUeHHe THAPOCTATHYECKOrO JlaBje-
HHS Ha EAMEHUY nJomanu:

Pep=PJw. (3)
Ecan naockoers cewennsg B—C pacnosnoxena ropusou-
TaJAbHO, mapaaiesbio cBOGOAHOI NOBEPXHOCTH JKHAKOCTH,

TO BO BCEX TOYKax CeUCHHA cpefiHee THIDOCTATHYCCKOE
AaBJCHHE OJAMHAKOBO. Ecan ke CEeYeHHE pacnoJoXeHo He
FOPH3OHTANBHO, TO B PasHLIX TOYKax THAPOCTaTHYCCKOe

AaBacHHE OyNeT pasiuvdo, HaXomfAch B
TAYGHHB NOTPYIKEHHs B XKHakocTH. B CBA3H € 3THM BBO-
AHTCA MNOHATHE — THAPOCTATHYECKOE JlaBJICHHE B NaHHOH
TouKe. PasHuna Mexny napsennem B Touke CPeAHHM

AaBJeHHEM B npeneiax naolanka Gyz;,eT TEM MeHhblue,
UYeM MeHpUIe 3Ta IJIonlaaKa.

Ecan ymenwmars WIOWAAKy @, TO CpepHee ruapocta-
THYECKOe naBaenuc GYAET CTPEMHTBCS K HeKOTOpOMY mpe-
ACTY, BHPAXKAWUIEMY THAPOCTATHUECKO® JlaBJIeHHE B TOUKe:

p==lim0 (P/w}.

3aBHCHMOCTH OT

Taknm o6paszom, THADOCTATHYECKO® MABJEHHC B TOuke
ABJISIETC NPEACIOM OTHOMCHHS CHJB AaBnenus, jefict-
BylOUleil Ha saeMentapuyio MIOMAAKY, NPH CTpeMJeHHH .
ITON maonlafikH K HYJ10,

3a elmHHIy naBicHHE B cHereme CH npurusito pasmo-
MEpHO pacnpeiesenHoe nasienwe, IpH KOTOPOM Ha mnJjo-
manp B 1 M2 NIEPICHAKKYNAPHO AeficTByer cusa | H; sra
CIHHAIIA HAa3bIBaeTCA NacKaJem (Ta). Hapsay c¢ sroit
CAMHHUCH NaBJCHHS TPHMEHSIOT TaKHEe, KaK KHJONACKAJb
(kITa) u wmeramackans (MIIa)

1Ma = 1073 kITa = 10~5 M.

Ha npaktuke mmpoko HCOJIb3YETCS]  BHECHCTeMHAsf
CAMHHIA — TeXHHYECKas aTMocdepa (ar), paBnas 0,1 M[1a,

11



Pre. 2. Cxema, nofcHfomas
NMOHATHE I'HAPOCTATHYECKOro
JaBJIeHHS

Puc. 3. CxeMa K 10K3a3aTeAbCTBY
BTOpOro CBOMCTBA TrHAPOCTATH-
9eCKOTro faBJeHHs

T'uapocTaTHYecKoe AaBieHne obnajaer XByMs CBOHCT-
Bamu. Jlepsoe csodcrgo. TuapocraThueckoe JaBlieHHE
Bcerfla HanpasJjieHo NO BHYTPEHHe[ HOPMaJH K INJoUlajKe,
HAa KOTOpyi0 OHO jeficTByer. [lJisi ycTaHOBJeHHS cnpaBeA-
JAHBOCTH NEPBOrO CBOACTBA HCNOJNb3yeM METOJ JIOKasa-
TeJbCTBA OT NPOTHBHOIO,

Tlpeanonoxum, urto B Toyke A (puc. 2) cuna P Ha-
npapJeHa BHYTPh o0beMa, HO He NepPreHAHKYJASpHO, -a NOA
HCKOTOPHM YIJIOM K NJomajake. B stom- ciaydae CHaY P
MOXHO Obiio Obl Pa3joOXKHTh Ha JABe COCTAaBJAIONIHE:
OAHy, HaNMpaBJIeHHYI0 1O BHYTPEHHeH HOpMaJH, H ZApY-
Iylo — N0 KacaTeabHofi K miomanke neficreus. HMs-3a ne-
CcnocoGHOCTH IKHAKOCTH, Haxoasulefics B MOKOe, CONPOTHB-
JISTBCS CABHTY KacaTeJbHasi CHJia BhiBeJa Obl JKHAKOCTH
H3 COCTOSHHA paBHOBecHs, TOYHO TaK e HapyMHTCH HO-
KOfl JKHJKOCTH, eclH cHaa P okakercs HanpasJeHHOH IO
pHenHesr Hopmanad. ITOCKOABKY JKHAKOCTh HE OKashiBaeT
CONPOTHBJEHHS PACTATHBAIOUIAM HANPAMKCHHAM, HaCTHIL
ee JIOJIKHE OBIJIH TPHATH B JIBHXKEHHE, YTO NPOTHBOPEHHT
NPHHATOMY YCJOBHIO O HAXOXJEHHH XKHJKOCTH B MOKOe.

JIeIOBATELHO, €JHHCTBEHHO BO3MOXHBHIM SBJSETCH Ha-
npaBJjieHHe THAPOCTATHYECKOTO JaBJEHHS MO HOPMaJaH
BHYTPb paccmMaTpHBaemoro oGbeMa JKHAKOCTH, T. .
rMAPOCTATHYECKOE AABJEHHE TPEACTABASCT cobGoit manps-
XKeHHe CHaTHA.

Bropoe ceoiicréo. I'mapocTaTHYeCKOoe JaBJeHHE B JIO-
6oii TOUKe MXHJAKOCTH HEHACTBYeT OJHHAKOBO 110 BCeM Ha-
NpaBJieHHsAM, T. €; He 3aBHCHT OT YyrJja HaKJOHa MJIollaj-
KH, Ha KOTOpyI0 OHO jefictByer. Jlna JoxasaTennCTBa 9TO-
ro csofictBa BuAeaHM oxosio ToukH O B ofbeme- JKHAKOC-
TH, HaXOAslefics B PaBHOBECHH, SJEMEHTAPHb MNPSMO-
yroJbHuft TeTpasjp ¢ OecKOHeYHO MaJHMH CTOPOHAMH

12
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dx, dy, dz u o6veMom dW (puc. 3). Ha rpanu terpasapa
AeACTBYIOT CHJIB THAPOCTATHYECKOTO [AaBJAEHHSN
Py=pydydz/2; = pldix dz2/2;5
Py=p;dxdy/2 u ®=FPn @,
rie Pz, Py, P: Pn— CPELHHE THAPOCTaTHYECKHe AaBaeHHR, AeficTayio-
e Ha TpaHd, o — WIOHAlb HaKJAOHHOI rpann ABC.

Kpome cra nasnenus na terpasap aeficTyer cuia Ts-
xkecTH (G, NPOEKUHH KOTOpOH Ha ocw X W y paBHH 0, a
NpoeKuHrs Ha ocb 2 cocraBasier G,=1/6 pg dx dy dz, . e.
BEJHYHHA OUeHb Majasi H €0 MOXKHO npene6peyn.

Terpasap Gyaer HAXOAMTHCA B NOKOE, €CJH CYMMH NpO-
CKUHH BCEX JENCTBYIOLHX CHJ Ha OCH KOOPAHHAT GyLyT
PaBHB HyJI0. YpaBHeHHe PABHOBECHSs CHJ MO ocH X Oy-
LeT HMEeThb CJaefyiOUHit BHI: '

Py—Ppcos (P,, x)=0
HIIH
Pxdydz|2 —py@cos (P, x) =0,
rae (Pn, x) — yroa, kotopuii o6pasyer mopMans Pp K HaKIOHHOMN rpa-
HE ABC ¢ ocbio x.

YuuTHBas, YTO NPOEKUMSA IJIOUWAAKH @ HAa KOODAMHAT-
HYIO TIIOCKOCTb y0Z COCTaBJsACT: wCoS (Py, X) =dydz}::‘2 ypas-
HeHHE PaBHOBECHZ 10 OCH X NPHMET Takoi BHA:

Pxdydz/2=pydydz/2
HIH Py = pp.

AnanoruyneiM 06pasoM TNOJYYHM elle ABA ypaBHeHHS
paBHOBecHsi 0 ocsAM Yy H 2, Takum oGpasom,
Px==Pn; Py=pPn; Pz=Pn
HJIH
Px=py=P:="Pq.
Tak xak nonoxeH#e HAKMOHHOA rpaHu BHOGPaHO Tpo-
H3BOJIBHO, TO 3TO PaBEHCTBO CHPABEJJIHBO NOPH JI060M
HaKJOHE INJOLAAKH,

§ 4. OcHoBHOE ypaBHEHHE T'HAPOCTATHKH

PaccMoTpHM XKHAKOCTh, HAXOASAUIYIOCS B MOKOE, H OI-
pelnesdM TrHAPOCTAaTHYECKOe JaBieHHe p B Touke A Ha
GeckoneuHo wMasiofi muomanke do, pPAacmONOMKEHHOH Ha
rayGuHe h OT cBOGOAHON MNOBEPXHOCTH KHAKOCTH H Ma-

paanensuoii efi (puc, 4). BoigenuM Hajx sTOR miIouiaaKoi

UHJAHHADHYECKHH "06beM JKHJAKOCTH, 3aMeHHB JelicTBHe
OKpyKalllefi cpeb NOBEPXHOCTHHIMH CHJIAMH: JaBJCHHSA
Ha CBOGOJAHYIO NOBEPXHOCTh Podw, HA HHKHEe OCHOBaHHE
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nupdnapa pde. Caanl pasie-

z A
0 2 Hi% £\ o2 s JKHAKOCTH Ha GOKOBYIO
=T — floBepXHOCTh UHJIHHApA B3a-
R - = uMoypaBnosemnBatores. Ha
2, k|- [ S BhljlesIeH bl 06beM AeHCTBY-
= < PN g eT Takke MaccoBas CHJA,
Y paBnasi cuae TsxkecTH G=
\ ¥ Paie » =pghdo.

= 3anuueM ypasHeHHe pas-
i CHJI
Puc. 4. Cxema k BHBoxy ociop- HOBCCHS JEHCTBYIOUHX
Horo ypapmenns ruapocratiky ~OTHOCHTENLHO OCH 2
pdo=pghdw—pydo=10,
CoKpaTHB 4JeHBl 3TOro ypaBHeHHS Ha do, MOJYYHM OC-
HOBHOE ypaBHEHHEe THJIPOCTATHKH:

p=py+pgh. (4)
Ecau B ypaBuenun (4) samesuts i na (20— 2), TO moJsy-
YHM:

P=pot+pg(z—2). (5)

Pasgennm Bce ujensl ypaBHeHus (5) Ha pg H mepe-
IpynnHpyeM HX TakHM obOpasom:

z+plpg=2-+pilpg. (6)

Ilockoasky aast 06O TOYKH JKHAKOCTH KOOpJAHHATA
cBOGO/IHON TOBEPXHOCTH 25 W JAaBJIeHHE pg OCTAlOTCH Toc-
TOSIHHBIMH, NpaBasi 4acTb STOrO0 YPABHCHHMA eCTh BEJHYHHA
nocroannas, CaeJoBaTe blo, MOXKHO CKa3aTh, 4TO /a5 BCex
TOUeK paccmaTpHBaemoro obbema NOKosmielics XKHAKOCTH

Zz - p/pg = const. (7)

dto apyrasi GopMa SanHCH OCHOBHOrO ypaBHEHHSI THA-
pocraruku. M3 ypaBHenus (4) BHAHO, YTO ¢ yBeJHYEHHEM
FAyGHHBl OrpyZKeHusa TOUKH AaBJjieHue GyAeT MOBLHIATHCS.
M3 ocHOBHOro ypaBHEHHS THADOCTATHKH CJACAYET TaKiKe,
yTO B TNOKOsLIEHCS XKMAKOCTH BCAKas TOPH3OHTaJbHAs
NJOCKOCTh, B TOM YHCJe y CBOOOIHAs NMOBEPXHOCTh XKHAKOC-
TH (h=const), ABASETCA NJIOCKOCTHIO PABHOTO AaBJEHHS.

" § 5. INbesomeTpUYecKHii W THAPOCTATHYECKHHA HAMOPHL
Bakyym

Pasnuyaior caeiyloumiHe BHAHB JaBjeHasi: atMocdep-
noe (6apomerpuueckoe), aGconioTHOe (NOAHOE), W3-
6biTOYHOe (MaHOMETpHUECKOE) H BaKYYMMETpH-
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Puc. 5. Ilnesaomerpn Pue. 6. Cxema, nosicugionias Mo-
] — 3aRpRTHA cocyl € MuIKOCTBIO; HATHE BargyyMma

2 — nbesoMeTp 3aKpuTOrO THHA; J —

NLE3OMETDP OTKPHTOro THO4

yeckoe. ArmocdepHoe naBieHHe Pz 3aBHCHT OT BHICOTH
MecTa Haj ypPOBHEM MoOpPA H COCTOSHHEM 1orojb., 3a
HopMaJbHOe aTMochepHOe LaBJeHHe NPHEHMA-
10T JaBJieHHe, co3/aBaemoe cToJa60M pTyTH BricoTol 760 MM,
4TO COOTBETCTBYeT npHOAu3HTeAnHo 10 M BoOA. cT., HIH
0,1 MIla. A6conorHOoe (HAH NOJHOE) THAPOCT a-
THUYeCKOe AaBJeHHE Page, ONPEAE/IieMOe N0 ypaBHe-
HHIO (4), COCTOHT M3 BHeLIHEro AaBjeHusi Ha cBOGOAHYIO
NOBePXHOCTL W H30RITOYUHOrO JAaBJEHHS, KOTOpOE co3jaer
CJIOA JKHJKOCTH BBICOTOH A.

PaccMoTpuM 3akpHITHIF COCY C KHAKOCTBIO, K KOTOPO-
My B TouKe A NpHCOENHHEH NbE30OMETP, NPEACTaBJsIOMHN
coboil OTKPHTYIO CBEPXY CTekasHHyi0 TPYOKy (puc. 5).Ee-
JIH laBjieHHe Ha CBOOOLHOM NOBEPXHOCTH KHAKOCTH B COCY-
A€ po lpeBnillaeT aTMocdepHOe, YPOBEHb MKHAKOCTH B IIbe-
3omerpe OyZer BHIle ypoBHs B cocyne. [Ipumensis dopmy-
ay (4) K naHEOMY cayyalo, MOJy4HM 3HayeHHe aGCoaioT-
HOTrO JaBjieHHsl B Touke A:

Pagc = Pa P & by, (8)
rAe p,-—atMocdeproe papJene; hy — BHCOTA NOABEMA KHAKOCTH B
nee3oMerpe.

[Tox u36HTOYHLIM TaBAeHHEM p NOAPA3yMeBa-

10T pa3HOCTh Mexy abCoMIOTHHIM JaBJEeHHeM H aTMocdep-
HLIM.

M3 ypaBHenust (8) HaxojAHM ero 3HayeHme:
: P = Pagc — Pa =P g hn. (9)
‘Orciona BHICOTA MOXbEMA JKHAKOCTH B NBE3OMETPE pas-
Ha:
Pagse — Pa p
by = = 5 10
! pe pg e
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rge p— n3b6HTOYHOE AaBjeHHe B MHJXOCTH HA YPOBHe NpHCOeJHHEHHS
nbesoMerpa,

Kpome mpezomMerpoB mu30bITOYHOE AaBjieHHE H3MEpPSIOT
WHUAKOCTHHIMHM, HAaNpuUMeD PTYTHHEIMH, H MeXaHHYECKHMH
(npyXHHHBIMH # MeMOpaHHLIMH) MaHOMETpPaMH.

BricotTa nopHATHSA XHAKOCTH B nbesoMerpe Hh, HasH-
BaeTci Nbe30METPHYECKHM HamopoM.

Ecnu u3 creknsHnofi TPyOKH yAaJHTp BO3AYX M Bepx-
HMii KOHell 3anasiTh, TO NOJAYYHM 3aKpHTH I1be3OMETP.
OuyeBHAHO, YTO YPOBEHb XKHAKOCTH B 3aKDHITOM Mbe30MeT-
pe GyZmeT Bhlllle, YeM B OTKPLITOM, Tax KaK B MePBOM OT-
cyTeTByeT atMmoacepuoe pasiedue, Takum 06pasoM, BHCO-
T4 NOABEMa XHAKOCTH B OTKPHITOM IIb€30METpe COOTBETCT-
ByeT H30bLITOYHOMY (MaHOMETpHUECKOMY) MAaBJIeHHIO, a B
3aKpbiTOM — a6COIOTHOMY (NIOJIHOMY): AaBJCHKIO.

Bennynny 2z, OTCUHTLIBAEMYIO OT HEKOTOPOH TPOH3BOJbL-
HOH TOPH3OHTaJBLHON IJIOCKOCTH — MJOCKOCTH OTCUeTa, Ha-
3bIBAIOT BLICOTOH MOJOXEHHSA H FEOMETPHUYECKHM H a-
HopoM. -

CyMMa JBYX HanopoB — reoMeTPHUECKOr0 Z H Mbe30MeT-
pHYECKOro p/pg — OTHOCHTEJNLHO IJOCKOCTH orcuera (—0
HaspiBaeTesi TrHApPOCTATHYECKHMM Hanopowm H.

H=2+p/pg. ' _ (11)

I'pa¢uyeckn ypasuenne (11) npeacrasasiercs B BHJIE
rOPH3OHTANBHOR [JIOCKOCTH, MPQBEAEHHOH HA pPACCTOSIHHH
H napanjejabHo NJOCKOCTH OTCHeTa. Ecan NnpH  pacuerax
YYHTHIBaeTcst He H3buiTounoe, a abCoOMIOTHOE HaBieHHe, TO
IIOCKOCTb THJAPOCTAaTHYECKOro Hamnopa MoJHHMaeTCH Ha
BBICOTY, COOTBETCTBYIOLYIO aTMOC(EepHOMY AaBJICHAID Pafpg.

Ecan nasnenne Ha c¢BoGOAHOH NOBEPXHOCTH MKHIKOCTH
Pa MeHblle ZTMOCIPGPHOI'O, TO MJIOCKOCTL NbLE3OMETPHYECKO-
ro Hanopa OyIeT pacnojnoXeHa HHXe YPOBHA cBOGOAHOM
NOBEPXHOCTH JKHAKOCTH B COCy/Je Ha BeJHYHHY Ay (puc. 6).
B srom cayuyae abconoTHoe HAaBJieHHEe B JKHJAKOCTH HHXKe
naockoet Oy — 0, Gyner Goaslue atmocdepHoro, a BHILIE
-9TOfl NJIOCKOCTH — MeHpllle at™Mocdeproro. Ecan aGeomor-
HOe [aBJieHHe B JKHMJAKOCTH MeHbllle aTMocdepHOro, To ro-
BOPSAT, 4YTO HMEETCSi PasperkeHHe, WM BaKyyM, KOTOPHIHA Bbi-
paxaer pasHoCTh MEXJAy 3HaueHHem armocdepnoro H ab-
COJIITHOro JaB/ieHHSA

Pa = Pa— Pate (12)
16
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HJIH

- Pe  Pa— Patec

PE pg

Tak kak HHXHHM mpefenoM Ans aGCOJIOTHOTO JaaBJe-
HHSl B XHAKOCTH ABJAACTCH HYJb, TO MakCHMaJjapHOe 3Haye-
HHe BaKyyMa YMCJIEHHO paBHO aTMocepHOMY 1aBJeHHIO,
T. €. MAaKCHMaJbHas BaKyyMMeTpHuUeCKas BHCOTa AJ# BO-
abl npuban3nTeasto pasHa 10 m, Bakyym B XuAKOCTH M3-
MepsieTcsi ¢ NOMOIIbI0 NPHOOPOB, HaSHBAaEMHX BaKyyMMeET-
pamH. i

C ¢u3HuecKod - TOYKH 3peHHs THAPOCTATHUECKHN Ha-
nop H npeacrasasier cobofi yAeILHYIO TNOTEHIHANLHYIO
HEPrui0 NOKOANIEHcsH XHAKOCTH, COCTOSINYIO M3 YAeabHOH
SHEPTHH NOJOKEHHS 2 W yAeJAbHOll 3Heprud JaBJaeHHs p/pg.
[Tox ynenbHOi sHeprueit npu 3TOM NOJApas3yMeBaeTcs 3iep-
I'HSl eTHHHLH Beca XXHAKOCTH.

- JlelicTBHTeJIBHO, BCe ciaraeMbie ypaBuenns H=z-p/
/pg uMmeloT auHefiHyl0 pasMepHOCTb: Eciu yMHOXHTL 5TO
ypaBHeHHe Ha pa3smepHylo seauyuny | H (cuay), To Bee
caaraeMuele npuroGpervT pasMepHOCTh paloThl WIH SHEPrAH
(k). OueBnpuo, uto ypaBuenue 310 OyAeT ONpeNeJsiTh
NOTEHUHANBHYIO 3Hepruio xuaxoctn secom 1 H. B stom
cryuae ypaBHeHue (7) MOxKHO COPMYJHPOBATHL TaK: CyM-
Ma yMeJAbHON 3HEPrHH MOJIOKEHHS Z W YAEJbHOH NOTEHLH-
annbHOM SHEPTHH NABJEHUS P/pg €CTh BeJHYHHA NOCTOAHHAN
BO BCeX TOYKaX NOKOAIICHCS MAacChl KHAKOCTH.

§ 6. JnIopsI rHAPOCTATHIECKOrO AaBJACHUS

Smiopul Aapaendsi gaioT rpaduyeckoe H3obparkeHHe 3a-
KOHa pacnpefesieHHsi THAPOCTATHYECKOTo [ABJCHHA B MKHJ-
koctd, [lpu nocTpoeHuu smiop YYHTHIBAOT, 4TO NaBJCHHE
HOpMaJIbHO K cTeHKe, a vpaBHenns (4) u (9), xapaxkrepu-
ayloline pacnpefenenne adCoJIOTHOrO W H3OLITOYHOrO AaB-
JeHHiT Ha rayGHHE, ABJAIOTCH YPABHEHHSMH NPAMOH JHHHH

Ha puc. 7 mokasann zmiopn u36uiTounoro u aGeomior-
HOrO THAPOCTATHYECKOro AaBJCHH#A, KeilcTBYIOIIEro Ha Bep-
THKAJbHYIO H HaKJOHHYIO NJockue cTeHkH. Jlaa ux nocr-
POEHHS NOCTATOYHO OTJOXKHTpL B BhOpaHHoM Maciutabe 1o
HOPMAaJH K CTeHKe BeJHYHHBI TPHAPOCTATHYECKOrO AABJEHHS
Ha NMOBEPXHOCTH MXHAKOCTH y Y JHA, COCAHHHB HX TPAMONH
aunuedi. Mz pucyska caeayer, uto 3niopa u3GHTOYHOTO
JaBJIeHHs HA NJOCKYI0 cTeHky u3obpaxaercs B BHAE Tpey-
roJbHHKA, TaK Kak H30HTOYHOC AaBJieEHe B TOYKe A paBHO
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Puc. 7. Omiopu u3buTOuHOTO N aGCOJIOTHOTO THAPOCTATHYECKOTO AdB-
JIeHHA ’

Q@ — a2 BEPTHKAALHYIO CTEHKY; 6 -— Ha HAKAOUNYIO CTEHKY

1

Puc. 8. Cxema, nofcuaiowlas ABJEHHE IHAPOCTATHYCCKOIO Hapajokca
1, 2, 3, 4 — papuanTel pazanyHof GopMH Cocyaon

HYJIIO M JOCTHTA€T MaKCHMAaJbHOH BeJHYHHBL B Touxe B Ha
JlHe pesepByapa, rjie OHO PaBHO py=p/gh.

Ilpn nocrpoennn smopsl aGCOJMIOTHOrO THAPOCTATH-
YCCKOro MaBJEHHS HeoGXOAUMO IONMOJHHTEABHO YYHTHIBATHL
armocepHoe JaBjienne Hal cBOOOAHOI NMOBEPXHOCTBLIO, KO-
Topoe OyieT OKasLlBATh OJIHHAKOBOE BO3/CHCTBHE Ha CTEH-
Ky mo Bceii raybuHe XuaxoctH. M3 npuBeleEHBIX pHCyH-
KOB CJEIVET, 4TO 3niopa a6CoNIOTHOrO THAPOCTATHYECKOro
JAaBJieHHn npeacTasaser cofofi Tpaneuuio.

dmopa rHAPOCTATHYECKOr0 JABJCHHA HA TOPH3OHTAJb-
HOe JHO pesepByapa mpejcrasiaser coloii NpAMOYroJbHUK,
TaK Kak NMPH MOCTOSIHHON TAyOHHE T'HADPOCTATHYECKOE NaB-
JeHue Ha JAHO — BejnunHa noctosHHad, Cuaa usGeTouno-
rO JlapJielHst Ha MJIOCKOE AHO COCyHa ONpelelsieTcss BhIpa-
Kennem

P=pgho. (13)

H3 37001 (hopMyas BHAHO, YTO CHJIA AABJCHHS HKHIKOC-
TH Ha JIHO COCyJla 3aBHCHT OT MJoUlaaW jJHa © H l"JIyﬁHHhI
AKHAKOCTH B cocyfe f m He saBHCHT OT (opMH cocya, B
KOTOPOM OHa naxojaurcs. B cBS3H ¢ 3THM AJsi COCYIOB pas-
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Hoit opmu (pue. 8), 3anMONHEHHKX OAHON H TOH XKe IKHA-
KOCTbIO HA OJIHHAKOBYIO BHICOTY /1 H HMEIOWIHX OJHHAKO-
BYK IiOlaab nHa, cHJia AaBJEHHS XHIKOCTH Ha AHO 5YIIET
OJHHAKOBAa. JTO CBOHCTBO MKH/JKOCTH H3BECTHO NOJ Ha3Ba-
HHEM THAPOCTATHYECKOro mapapgokca.

OueBHIHO, 9TO CHAIA TAMECTH XHJKOCTH, HAJHTOH B CO-
CYIbl, pasjH4YHa H MOXeT OTJIHYaThCHA OT CHJAHL [OaBJeHHA
Ha AHO cocyna. Tak, B paclIHpSIOLIeMCs KBepxy cocyne
CHJIla JAaBJeHHA Ha JHO MeHbIIe CHJAB THAXEeCTH MKHIKOCTH,
a B cyxaiouemcs — Gosbile, B nuanHjapHYeckoM cocyae
obec CHAB OJAHHAKOBHL

§ 7. JlaBienue KUAKOCTH HA TIOCKHE CTEHKH

Hcenoabsyst ocHOBHOe ypaBHEHHE THAPOCTATHKH, MOXKHO
HalTH CHJY JIaBJeHHS XKHAKOCTH Ha pAas3/HYHBIE MOBEpX-
HocTH, JTa 3ajava HMeer OoJbllloe NMPAaKTHYECKOE 3Haye-
HHe NpH pacyerax THADPOTEXHHUCCKHX COODYXKeHHH, pesep-
ByapoB, NPeloXpPaHUTeJNbHbLIX KJIAMaHOB B TEXHOJIOIHYECKHX
anmaparax.

BosbmeMm MIIOCKYI0 mpaMoyroabHyio crenky ABCD wn-
pHHON b, HAKJOHHYIO K TOPH3OHTY moA yraom « (puc. 9).
Paccmorpum ToabKO u30HTOYHOE jaBlicHHe HA 3Ty CTEHKY;
MOBEPXHOCTHOE JlaBJieHHe YUHTHBATH He OyleM, T4aK Kak
OHO, JeffcTBYsI 4epes XHJKOCTp Ha CTEHKY, cJeBa, noJ-
HOCTBIO YpaBHOBeLIHBaercst arMoc(epHBIM JaBieHHeM, feH-
CTBYIOLUHM Ha CTeHKY cIpasBa.

Brieanm Ha crenke ABCD GeckoHe4YHO MaJyl TOPH-
30HTAJNBLHYIO NOJOCKY BHICOTOH dl, BBujy Mazofi BHCOTH
BBIJICJICHHOTO 3J€MeHTa THJAPOCTaTHYECKOe jaBjeHHe BO
BCEX ero TOYKAax MOXHO CUHTATh OJHHAKOBHIM M PaBHBIM
pght. S

dneMcHTapHas cnaa H30BITOUNOTO MABJICHHS HA INOJIOC-
Ky Oyzer paBHa: _ 1 v

dP=pgh'bdl, (14)
rae pgh'bdl npencrasaser cofoil s/eMenT OJOMEJH SHIOPH THAPOCTATH-
4eCKOro AaBJieHHH da.

Besi smiopa paBieHHst Ha TJIOCKYIO CTEHKY H3o0paXKkeHa
TpeyroabHukoM ABE naomansio . Ilaomaas camoif
CTEHKH MOXKHO NPEeJCTABHTh COCTOSIIIEH H3 3JieMEeHTaPHBIX
MMOJIOCOK, Ha KaXAYI0 M3 KOTOPHIX mepejaercsl cO CTOPOHM
JKHAKOCTH JaBJieHne, onpeaeisiemoe no gopmyae (14), xo-
TOpoe HeNmpephiBHO H3MEHseTcsl M0 Mepe H3MEHeHHsT TIJay-
Gunbl A, HO Becerjia HanpasJeHo NePNeHAHKYJSPHO MJoC-
KOCTH CTEHKH.
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Puc. 9. Cxema onpegesenns cuan
ABBJIEHHA KHJKOCTH Ha IJIOCKYIO
CTeHKY

Pue. 10. Onpenesenne muenrpa
AaBJeHHA MKHIKOCTH Ha ILIOCKHE
CTEHKH

4 —npr Tpeyroasholl smope Zaene-

Pe  nasireHHA
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4
Crua napnenust xuKocTH Ha crenky ABCD 6yner pas-
Ha CyMM€ MapajJe/bHHX, HeNPepHBHO H3MEHSIOUHXCH
SJICMCHTaPHBIX CHJI, T. €. HHTeTpany ypaskenns (14) B mpe-
Jesax Bcefi NJOINAAH SMIOPH HABJEHHS:

P={penbdi=s[do=bo,
. .

Fie © — nJomanb SNIOPH THAPOCTATHYECKOro JaBJeHHd,

Takum o6pasoM, chna naBienns KHAKOCTH Ha IJIOCKYI0
TNPSIMOYTOJIbHYIO CTEHKY Onpelle/IieTCsi NPOH3BeJeHHeM MJio-
WA SMIOPBl  [HAPOCTATHYCCKOTO JABJICHHS HA IIHPHHY
CTeHKH, T. e.

' - P — b m‘

Cuna paBnenust Ha MJIOCKYIO CTEHKY MOXeT OHTp Tak-
Je BLHIPAXKeHa BECOM XXHIKOCTH, 3aKJIOYeHHON B obbeMe
NpUSMH, HMelolleli OCHOBaHHeM SIOPY THAPOCTaTHYECKOro
AapJjienus ABE, a BHCOTO/ — WIKPHHY CTeHKH b. '

OTmeruM, 4TO cHZAa THAPOCTATHYECKOrO A4BJIEHAS KaK
PaBHOJAEHCTBYIOIIAS S/IEMEHTAPHHX CHJ AOAXKHA NPOXOAHTH
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HER; 6 —NpH TpameuenAanbHol snio-

yepes HEHTP TaAXecTd (U. T.) 3MIOPH AaBAeHHg ¥ GHTH Ha-
IpaBJieHa HOPMaJbHO K PacCMaTPHBAeMOil MNOBEPXHOCTH,
Touky npHuiaOKeHHS paBHOJeHCTBYIOMWEH CHAB JaBJEHHS
Ha3hBalOT UEHTPOM AaBjieHus (W. X.).

HsBecTHO, 4TO LEHTP THAMKECTH TPEYroJbHOi  (HIYPH
(puc. 10,a) nexur Ha paccrosanud h/3 OT OCHOBAHHS; €C/IH
JKe smiopa- AaBjcHHs u3obpaxeHa TpaneuHed, TO NEHTP THA-
JKECTH ee HaxXOMHTCs HA NepeceuyeHHH MEAHaHBl ¢ JIHHHEH,
COeIMHAIOMEHA MPOLOJKEHHA OCHOBaHHH (pHC. 10,6)_.

§ 8. Mpoctefimne ruapaBAnYeCcKHE MAMINHLI

OcHoBHOe ypaBHeHHE M'HAPOCTATHKH P= Po-+pgh NOKasH-
BAeT, YTO JaBJIeHHE HA NOBEPXHOCTH XKHAKOCTH P, Nepeaa-
ercg B J106y10 TOYKY BHYTPH XKHJIKOcTH Ge3 H3meHeHus. B
CBfi3H ¢ 3THM, YYHTHIBAasi BTOPOe CBOHCTBO THApOCTaTHYeC-
KOro AaBJEHRA, MOXHO cpopmyanposats 3akon Ilackaas:
AAaBJIEHHE, MPHJIOXKEHHOE K CBOGOAHOH NOBEPXHOCTH MKHA-
KOCTH, NepefaeTcsl BO BCE TOYKH XHAKOCTH 0e3 H3MEHEHHs.
Ha sakone Ilackans ocHOBaHo ycTpoiicTBO npocTefinx
THAPABJHYECKHX MAIUHH: NPECccoB, AOMKDPaTOB, NOJbEMHH-
KOB H T. I.

IMpocrefilune rujpaBinyecKie MallHHL NPeBpallaloT No-
TEHUHAABHYIO 3HEPTHIO THAPOCTATHYECKOro AaBJIEHHS B Me-
Xanndeckyio pabory. OCHOBHHIM 3J€MEHTOM TaKHX MAallHH
aBasiercs CuaoBoil HHAKERP. Ecau AasieHHe MHAKOCTH B
CHJIOBOM IHJIKHAPE PaBHO p, TO CHJA JaBJIEHHS MKHAKOCTH
P pa nopueny Gyjier paBHa pe, rle o — IVIOMady ITOPIIHA,
Sra cuna MoxKer OHTH MCNOJb30BaHA AJs NoJe3Hoii pabo-
Tl. B noXapHoii TeXHHKe CHJNOBHe UHJAAHAPH HAXOAAT
NpHMeHeHHe B KOHCTPYKIHAX aBTOMEXaHHYECKHX JIeCTHHIL.

-Ha puc. 11 nokasaHa cxeMa THApaBAHYECKOro npecca,
KOTOPEIH COCTOMT M3 ABYX COOGIIAIONHXCS-MexAY coGof cH-
JOBHIX IHJHHAPOB Pa3JjHYHOrO AHamerpa. Ecin Ha noplleHb
MAaJoro UMJIHHADA AaBHTH C CHIOH Py, TO CHJNY JaBJjieHHA
Ha Apyrod nopuiens Py onpeaensioT H3 YCJIOBHS PaBeHCTBA
JAaBJjleHH#H p B OOIHX HHJIHHJPAX:

p= Py/@; = P3/©;.
orciona Py=pwg.

OTHolenke MJOMAAHN @ 60NbIIEro NOPIIHA K MIOMIAAH M)
MEHDBIIEr0 Ha3WBaeTcs nepeAaToyHbM dHcaowm. Ec-
JH NOPIUHH, KaK OOHYHO, HMET Kpyriyio ¢opmy, To mepe-
JIATOYHOE YHCJIO 7 OMpeAeisioT no popmyie

. n= g/, = (da/d)?,
rae dy B d; — AHaMeTPH Majoro H GOABMIOro NopuiHed.
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Puc. 11. Cxema ruapasauuecko-
ro mpecca

Ha npakruke cuana F, ne-
penasaeMasi, HanpuHMep, NOAD-
eMHOMY MexaHH3MYy, BCaej-
CTBHC TPEeHHS B NOPIUHAX H
pbluare mMenpie Py, 910 ymenn-
WIEHHE YYHTHIBAETCA  KO3(-
(bHuMeHTOM  TOJNEsHOro Aeii-
CTBHSA, 3HAYCHHE KOTOPOro B
cpenneM pasno 0,85. Caeno-
BaTtesbho, pacuernas ¢op-

MYJia CHJbl AaBJleHHsl FHAPABJAHYCCKOTrO mpecca GY.IL&T HMEThb

CACAYIOUIHI BHA:

F=npwoy=nP,(dy/dy).

Takum oGpasowm, Gaaronaps ysesHuCHHIO INJIOIANAH BTO-
POro NOpUWIHA MOJYYaloT COOTBETCTBYIOMIH BBHIHTPHII B

CHJIe JlaBJACHHA.



