MuHuCTEpPCTBO 00pa30BaHMS U MOJIOE:KHOH MOIUTHKU CBepaAIoBCKO 00/1acTH
T'ocynapcTBeHHOE AaBTOHOMHOE NPo(eccuoHaTIbHOE 00pa3oBaTeibHOE YUpesKIeHne
CrepasioBCcKoOi 00J1acTH
«YpaJbCKHH KOJJIEIXK TEXHOJOTHI M NPeANPUHAMATEIbCTBA)

18.11.2023 I'pynma A-416

[IpenonaBarens AronoB Xamuna ®ayarosny, BKK
OO6parHas cBsI3b OCYILECTBIIAETCS:

WhatsApp nio Tenedony 892221117087
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3anstue Ne 29-30 (2 yaca)

Tema: IToHsiTHE O THIPABIIUKE.

Tun ydeOHOTO 3aHATHS: U3yYeHHUE HOBOTO MaTepHaa;

Ilenb 3aHATHSA: U3YUYUTHh BOIPOCHI TIOHATHE O THAPABIIMKE, OCHOBHBIC (DH3UUSCKHE
CBOMCTBA KUJIKOCTEN, OCHOBBI TUAPOCTATUKHU.

Conep:xanue y4e0HOT0 3aHATHS
2.1. IlonsiTHE O THAPABIUKE

OnvH U3 HEOOXOIUMMBIX COCTABISIOIIUX JJIEMEHTOB COBPEMEHHOIO WH)KEHEPHOI'O
OnaroyCcTpoiicTBa rOpOACKUX TEPPUTOPUN — MOA3EMHBbIE WHXKEHEepHbIe ceTU. OHU COCTOAT U3
CUCTEM BOJOCHAOXEHUS (XOJOAHOTO M TOpsSYero), KaHaJIMW3alMH, BOIOOTBOJA MOBEPXHOCTHBIX
BOJI, OTOIUICHUS, KOTOPbIE SIBISIOTCS TMAPABIMYECKUMH, OPraHU3YIOT JBUKEHUE JKUJIKOCTEH B
OTPaHMUYEHHBIX IPOCTPAHCTBAX COOTBETCTBYIOLIMX CcHUCTEM. [l MX pacueTa HCIOIb3yeTCs
TeopeTndeckas 0a3za HayKH O MEXaHUKE KHMJIKOCTH — THIPABIMKH, KOTOpas BKJIIOYAeT B ceOs
TUAPOCTATUKY U THJIPOIUHAMUKY.

I'mppaBnrka — Hayka, W3ydarollas 3aKOHbl PAaBHOBECHUS W ABWKECHHS JKHIKOCTEH B
paccMaTpuBaromias CrocoObl TMPWIOKEHHS OJTHUX 3aKOHOB K PEHICHUI0 KOHKPETHBIX
MPaKTUYECKUX 3a7ad. [uapaBinvka JEKUT B OCHOBE MHOTMX MH)XEHEPHBIX pacyeToOB
CIIeIIMAIbHBIX COOPYKEHUI.

Hauano pasButusi rujpaBIuKyu OTHOCUTCS K aHTHUHOMY mepuony. Emre 3a 250 net g0 H.
3. TOSBUJICS TpakTaT ApXxuMeda O IUIABAIOIIUX Telax, TAe Obul cOopMYyITHpPOBAH 3aKOH O
BO3/ICHCTBUM BOJABI HAa TMOTPYyXEeHHOE B Hee Teno. Ocoboe pa3BUTHE THUAPABIWKA KaK Hayka
nonyumiia - B XV—XVIIBB. Jleonapno na Bunuu (1452— 1519 rr.) uzyuan aBuxeHue Bojsl. B
1612 r. I Tanunelt TeopeTuuecku MOATBepAWa 3akoH Apxumena. Ilozxe, B 1643 r, 3.
Toppuyenn ycTaHOBHII 3aKOH M KUIKOCTH U3 oTBepcTHs. b. [lackans B 1650 r. chopmynupoBan
3aKOH O Tepeaaye *KUIKOCThIO AaBieHus, a B 1687 r. . Hpt0TOH BBIABUHYJ TMIOTE3Y O HATMYUH
BHYTPEHHET0 TPEHUs B ABMXKYIICHCS KUAKOCTHU U JIaJ MOHSATHE BSI3KOCTH KUAKOCTH.

JlanpHeimee pa3BUTHE THAPABIWKKA CBsizaHo ¢ uMeHamu M.B. Jlomonocosa, /[I.
bepnynnu u JI. Ditniepa, yCTaHOBUBIIMX OCHOBHBIE 3aKOHBI TUAPOAMHAMUKH.

I'mppaBnuka Kak MNpUKIAJHAs HHXXKCHEPHAas HayKa HEoOXOoauma MJJisi pacyeToB IpH
IPOCKTHUPOBAHUHU CETH U COOPYKEHHH CHCTEM BOAOCHAOKEHUS, KaHAJTU3AIMH, BOJOOTBEICHHS,
OCYWIICHHs M  OpOLICHMWS, TIMAPOTEXHUYECKUX COOPYKEHUH, MOCTOB, [UIi pacdera
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TPAHCIOPTUPOBAHUS CTPOUTEIBHBIX PACTBOPOB MO TpyOaMm, KOHCTPYMPOBAaHUS HACOCOB,
KOMIIPECCOPOB U T. II.

2.2. OcHoBHBIE pU3NUECKHUE CBOICTBA KUIAKOCTEN

B otmmuume ot TBEPAOIro TE€jla XUIAKOCTH XAapaKTECPHU3YCTCA MaAJbIM CHCIINICHUEM MCXKIY
qacTulaMM, BCJICICTBHUC 4YCTO OHa o6naz[aeT TCKYUCCTbIO W IPUHHUMACT (i)OpMy cocyaga, B
KOTOpBIﬁ €€ IIOMCILIArOT.

Kuakoctn moapaszaeNnsioT Ha JBa BUIA: KamelnbHble W razooOpasHbie. KamenbHbie
KHUJKOCTH OO0NAAar0T OOJBIIUM COMPOTUBICHUEM CXKATHIO (MPAKTUYECKH HECKHUMAECMBI) H
MaJIbIM COTMPOTHBIICHUEM KacaTelbHBIM B PACTITHUBAIONIUM YCHIUSM (HM3-32 HE3HAUUTEIHHOTO
CICTUICHUS YacTUI[ M MajblX CHJ TPEHUS MEXKIy dYacTHlaMu). [a3000pa3Hble KHIKOCTH
XapaKTEePU3YIOTCS TIOYTH IIOJHBIM OTCYTCTBHEM COINPOTUBIICHHS CXartuto. K KameabHBIM
JKUJKOCTSIM OTHOCSTCS BOJA, OCH3WH, KEPOCHH, He(DTh, PTYTh U JApPYyTHE, a K Ta3000pa3HbIM —
BCE T'asbl.

I HApaBJIMKa H3Yy4aCT KallCJIbHBIC KHUIKOCTH. HpI/I PCHICHUHU IIPAKTHYCCKUX 3aJaq
TUAPABIMKU Y4CTO IMOJIB3YHKOTCA IMOHATHEM HﬂeaHBHOﬁ KHUAKOCTH — HEC)KUMaeMOH CpCabl, HC
O6JI&II3IOH.I€I>1 BHYTPCHHUM TPCHUCM MCKAY OTACIIbHBIMU YaCTHULIAMU.

K OCHOBHBIM (U3NYECKHM CBOMCTBAM JKUAKOCTH OTHOCSTCS IUIOTHOCTh, JaBJICHHE.
CxumaemMoCThb, TEMIIEPATYPHOE PACILIUPEHUE, BA3KOCTD.

Ilnomnocms — 53TO OTHOIIEHHWE Macchl K OObEMY, 3aHHMaeMOMY JTOW Maccoi.
[InotrocTs m3mepstor B cucreme CH B xmmorpammax Ha meTp (kr/m?). TIIOTHOCTH BOMBI
cocrasnsier 1000 kr/m’.

/lasnenue — 3TO OTHOIIEHUE CHUIIBI, IEUCTBYIOIIEH Ha IJIOMAAKY B HOpMaJIbHOM K He
HaMpaBJIeHNUH, K IJIOMIAAN TUIOMIAIKH:

Hasnenue B cucreme CU m3mepsercsa enunuiieit nackans (I1a). lasnenue B 1 [1a paBHO
cune B 1 H, nelictByromieii va ruiomass B 1 M.

1 ITa = 1H/1m?

Hcnonb3yroTes Takke yKPyIHEHHBIE TOKA3aTeNH:
« xkustonackanb — 1 k[1a= 10° I1a;

» Meranackayib — 1 MITa = 10°I1a.

CXXMMaeMOCTh JKHUAKOCTH — 3TO €€ CBOWCTBO W3MEHATH O0BEM IpH W3MEHCHUU
JaBIE€HUA. OTO CBOMCTBO Xapaktepusyercs Kod(hduiIueHTOM OObEMHOTO CXKaTus WU
C)KMMaeMOCTH, BBIPAKAIOIIUM OTHOCUTENILHOE YMEHBIICHHE 00beMa KUAKOCTH MPU YBEITUICHUH
JAaBJICHUA Ha CAWHUIY ILIOLIAIU. HJ’ISI pacdyeToB B O6HaCTI/I CTpOHTCJ’IBHOﬁ TUAPAaBIMKU BOOY
CUUTAKOT HeC)KHMaCMOfI, B CBA3H C 3THUM IIPpU PCIICHHUU MPAKTHYCCKUX 3aJa4 CXKUMACMOCTHIO
YKUJKOCTH OOBIYHO TIPEHEOperaror.

Bennuuna, oOpatHas KO3(QQUIMEHTY OOBEMHOIO CKaTHsl, HA3bIBACTCS .MOO)VIeM
ynpy2ocmu. Monyib yIpyrocTd U3MepsieTcs B IacKaJsix.



Temnepamyproe pacuiupenue SKUAKOCTH IIPM €€ HArpeBaHUU XapaKTepU3yeTcs
KO(QOUIIMEHTOM TEMIEpPaTypHOrO pACIIMPEHUs, KOTOPBIA IOKa3bIBAa€T OTHOCUTEIHHOE
yBeIMYeHUE 00beMa KHUIKOCTH IPH U3MEHEHNH Temreparypsl Ha 1 °C.

B ommnuume ot apyrux ten oobem Boabl mpH ee HarpeBaHuu oT O 10 4 °C ymeHbIlaeTcs.
[Ipu 4°C Bonma umeeT HaMOOJBUIYIO MJIOTHOCTh U HAMOOJBIINUN YAETbHBINA BEC; IPH ajbHeeM
HarpeBaHuu ee oObeM yBenuuuBaeTcs. OJHAKO B pacueTaXx MHOTHUX COOpPYKEHMH INpu
HE3HAYUTEIbHBIX H3MEHEHHUSAX TEMIIEpAaTypbl BOAbl M JABJICHHUA W3MEHEHUEM JTOTO
ko3 uieHTa MOXKHO MTPeHEeOpeYb.

Bsskocmb  oicuokocmu - €€ CBOWCTBO OKa3bIBaTh CONIPOTUBJICHUC OTHOCHUTCIIBHO
JABHKXCHHIO (CIIBI/II‘y) qaCTull ) KMAKOCTH. CI/IJIBI, BO3HHKAOIMIUEC B PC3YJIbTATC CKOJILKCHUA CIIOCB
KUIKOCTH, HA3bIBAIOT CUJIaM U BHYTPCHHCTO TPCHUS, UJIN CUJIaMHU BA3KOCTH.

Cuiibl BSI3KOCTH TIPOSIBIISIIOTCA TIPH JABWKEHUU PEATbHOW KUAKOCTU. EcCim KuUIKOCTh
HaxOAWTCS B TIOKOE, TO BS3KOCTh €€ MOXKET OBITh MpHUHATAa paBHOW Hymo. C yBeTWYCHHUEM
TEMIEPATYphl BSI3KOCTh KHUAKOCTH OBICTPO YMEHBIIAETCS; OCTAETCSA MOYTH MOCTOSHHOW Mpu
U3MEHEHUU J1aBJICHUSI.

2.3. OCHOBBI THAPOCTATHKHA

T'uopocmamuka — pasnen TUAPABINKY, U3yYaIOUIHH 3aKOHBI PABHOBECHS B TIOKOSIICHCS
XKUAKOCTU. I'MapocTaruka paccMaTpuBaeT )KUJIKOCTb U NOTPYKEHHbBIE B HEE Te€Jla B COCTOSTHUMU
nokosi. JKUAKOCTh, Haxondlasicss B IIOKOE, IOABEPracTcsl JEHCTBUIO BHEIIHMX CHJI JIByX
KaTeropui MaccoBbIX (OOBEMHBIX) M IOBEPXHOCTHBIX. K MaccoBbIM OTHOCATCS CHIIBI,
IPONOPLUOHATIBHBIE MACCe JKUAKOCTH (CHJIa TSXKECTH, CHJAa MHEPLUHU), K NOBEPXHOCTHBIM —
CHJIBI, PACIIPENEICHHbIE 110 TOBEPXHOCTH, T. €. AasiieHue. Ilon nelcTBHEM BHEIIHHUX CHJ B
KaXJI0M TOUYKE >KMJIKOCTH BO3HMKAIOT BHYTPEHHHME CHJIBI, XAPAaKTEPU3YI0 €€ HaIpPsKEHHOE
COCTOSIHHE.

PaccMoTpuM HEKOTOpBI 00bEM MOKOALIEHCS KUAKOCTH. MBICIEHHO pa3feiarM 3TOT
00beM Ha JIB€ YaCTH MPOU3BOJIBHOM IIIOCKOCTHIO M OTOPOCHUM BEPXHIOIO YacTb. J{JIsl cOXpaHeHHs
paBHOBECHUS HIDKHEH 4acTH K TNIOCKOCTH HEOOXOIUMO MPUIIOKUTE CHIIBI, 3aMEHSIONINE eiCTBHE
BEpXHEH 4acTu 00beMa KHUIKOCTH Ha HUKHIOIO.

FI/I)IpOCTaTI/I‘IeCKOG JaBJICHUC I/I3Mep${eTC${ B €IHMHHIAX CUJIBI, J€ JICHHBIX Ha eI[I/IHI/II_Iy
mwiomaan. B cucreme CH 3a enuHuily [OaBi€HUS MNOPHUHAT MAacKajlb — PaBHOMEPHO
pacIpezie/ieHHOe JaBlIeHHe, IPH KOTOPOM Ha momans 1 M* geiictyer cuna 1 H.

FI/IILpOCTaTI/ILIeCKOC JaBJICHHUC O6J'Ia,Z[aCT ABYMA CBOMCTBAMM:

* TUAPOCTATUYECKOE JABJIICHUE BCETAAa HAIIPABICHO 10 BHYTPEHHEW HOPMAJIM K IUIOLIAJIKE, HA
KOTOPYIO OHO JAECHCTBYET;

¢ THAPOCTATHUYCCKOC OaBJICHHUC B JII000H TOYKE KHUIKOCTH l[GfICTByCT OAMHAKOBO IIO BCEM
HaIlpaBJICHUAM, T.C. HC 3aBUCUT OT yIJIa HAKJIOHA IUIOMAAKH, Ha KOTOPYIO OHO I[ef/'ICTByeT.

HOBerHOCTBIO paBHOT'O JABJICHUSA WJIM MMOBEPXHOCTHIO YPOBHA HA3BIBAIOT IOBCPXHOCTD,
BO BCEX TOYKaxX KOTOpOﬁ THAPOCTATUUCCKOC AABJICHNEC UMCECT OJMHAKOBOC 3HAYCHHUC (Ha rpaHune
pasaciia dKUAKOCTHU C I'a30M 3Ty IMOBCPXHOCTH HA3BIBAIOT CBO60I[HOI>1).



Bo3MOXHBI TpHU XapaKTepHBIX MOJOKEHHS CBOOOAHOM TMOBEPXHOCTH IKHJKOCTH,
HaXOJSIIEHCs MO 1eUCTBUEM CHIIBI TSKECTU U CHIIBI HHEPLIUH.

1. Ecnm nokositasicst )KHUIKOCTh HAXOIUTCS MO IEHCTBHEM TOJIBKO CHIIBI TSKECTH, TO CBOOOTHAS
MOBEPXHOCTD KHUAKOCTH MPEACTABIAET COOON TOPU30HTAIBHYIO MJIOCKOCTb.

2. Econ KHUJAKOCTE 3aK/IIOUCHA B MUCTCPHE, KOTOpAsd JABUIKETCA HpHMOHHHeﬁHO C IIOCTOSAHHBIM
YCKOPC€HHUEM, TO OHA HAXOAUTCA B OTHOCUTCIIBHOM IIOKOE, T. €. HC NEPEMEIIACTCA OTHOCUTCIIBHO
IMUCTCPHEI.

3. Ecimm KHUIKOCTh 3aKJIFOUCHA B COCYIC, KOTOpBIﬁ BpamacTcs BOKPYT BepTHKaHBHOﬁ OoCH C
MMOCTOSIHHOM yrHOBOf/'I CKOPOCTBIO, TO OHAa HAXOAUTCA B OTHOCUTCIIBHOM IIOKOC.

3akon Ilackana THacuT: AaBICHHE. TNPHIOKEHHOE K CBOOOAHON MOBEPXHOCTH >KUIKOCTH,
IIEpEeIaeTCs BO BCE €€ TOYKU 03 M3MEHEHMs. U3 HETO CIIEAYET, YTO CUJIA AABICHUS Ha IJIOUIAJKy
BHYTPH KHUJIKOCTH MPONOPLHOHAIbHA IO 3TOU TUIOMIAKH.

AOCOJIOTHOE, WIH TIOJTHOE, THAPOCTATHYECKOE JIaBJICHUE COCTOUT BHEIIHETO JaBJICHUS
Ha CBOOOJHYIO TOBEPXHOCTh KHUAKOCTH W MaHOMETPUYECKOTO (M30BITOYHOTO) IaBJICHUS,
KOTOPOE CO3/1aeT CJION BOIBI HAJl pacCMaTpUBAcMOl TOYKOH. B OTKpBITOM cocyne Ha CBOOOIHYO
TIOBEPXHOCTD JKUAKOCTH JCHCTBYET aTMOc(hepHOe Hin 0apoMeTpHUECKOe (3aBUCSIIEE OT BHICOTHI
HaJl YpOBHEM MOps1) IaBICHHE.

BakyyMm — 370 razoBas cpena, UMeIoNIas JaBleHHE HIKE aTMOC(EpHOTo.
JU1g n3MepeHus 1aBiaeHus IPUMEHSIOT MAaHOMETPHI U BAKYYMMETPBI.

B ocHoBy npuHIMNa AEHCTBUS MHOTHX THAPABIMYECKUX MAIIUH TOJOXKEHBI 3aKOHBI
ruapoctatuku. OHUM U3 HanboJIee MUPOKO MPUMEHSIEMBIX B TEXHUKE SIBIISICTCS 3ak0oH [lackarts.
Hanpumep, ruapaBianueckue Mpecchl U TUAPABIMYECKUE JIOMKPATHl MPEICTABISIIOT COOOMU
KOHCTPYKIIMM U3 COOOIIAIOIIMXCS COCYIOB, B KOTOPBIX YyCTaHOBJeHbI mopiHU. Cuna,
NPUIIOKEHHAs] K OJHOMY TMOPILIHIO, Yepe3 TUAPOCTATHUECKOE NaBICHHE MepefaeTcsl IPyromy
MOPIIHIO, IPUYEM B IPONOPIIMOHAIBHON 3aBUCUMOCTHU OT UX IUIOLIAEH.

CocraButh koHCHEeKT. CocTaBuTth 12-14 npeanoxenHuid ¢ 3-mMs NPONyIIEHHBIMU
CJIOBaMH JIJIs1 IOTIOJTHEHUSI TIPEITIOKECHHUS.

2. Pe3ynprar. BemonuenHyto paboTy — OTO KOHCIIEKTa OTIPABUTH
npenonasatento 10 21.11.2023 na nmouty hamid-ayupov@yandex.ru (o0s3aTenbHO
HOAMKUCHIBAETCS (haMUIIUS, UM, TPYIITA CTYACHTA).

KoncyJsibTanuu, Bonpocsl

A) hamid-ayupov(@yandex.ru

b) WhatsApp no tenedony 892221117087



