JIK 8



IHepzus 60IHbI
Koseonromuecs 4acTUIlbl Cpelibl, B KOTOPOM pacIpOCTPaHIETCS
BOJIHA, 00J1a1al0T dHEeprue. BeienuMm B cpeie Majablii 00beM C
IJIOIIAAbI0 S, NEPIICHAUKYIISIPHOM HAIIPABJICHUIO PACOPOCTPAHCHUS
BOJIHBI, ¥ JJIMHOW dZ ¥ BEIYMCIIMM 3aKJIFOYCHHYIO B HEM SHepruro. Macca
BellecTBa B 3ToM o0beMe dV=Sdz oynet paBHa dm=pdV, rae p —
IJIOTHOCTH cpeapl. [logcunTaem sHEPruI0 KoJIe0aTeIbHOIO JIBUKCHUS
yacTHUIl B 3ToM o0beMe. KonebareabHoe ABUKEHUE YaCTHLL ONIPEACIsIeTCS
BOJIHOBBIM ypaBHEHHEM (7.12)
KuHeTtnueckas s3Heprus
2
dm (%)
dW =
2

CKOpOCTh KONIEOATEILHOIO JBMXKEHMS YacTHIl cpeabl - dx/dt

(7.14)



IHep2us 60IHbL
Koseomromumecs 4acTUIbl CPEJIbl, B KOTOPOM PAaCIIPOCTPAHSICTCS
BOJIHA, 00JIagar0T S3HEprueu. BolienuM B cpeae Maliblii 00bEM C
TUIOIAABIO S, NEPHEHIUKYISIPHON HAIIPABJICHUIO PACIIPOCTPAHCHU S
BOJIHBI, M JJIMHOM dZ ¥ BBIYMCJIMM 3aKJIOUYCHHYIO B HEM 3Hepruro. Macca
BemiecTBa B 3toM oobeme dV=Sdz oynetr paBaa dm=pdV, rue p —
IUIOTHOCTH cpeabl. [logcunTtaem 3HEPrur0 KojaedaTeIbHOTO ABUKECHUS
4acTull B 3TOM o0beMe. KonebarenbHOE ABMXKEHUE YaCTUL] ONPEICIISCTCS
BOJIHOBBIM ypaBHeHHEM (7.12)
KuHeTtnueckast 3HEprus
2
dm (%)
dW =
2

CKOpOCTh KOJI€0aTeIbHOI0 JBUXKCHUS YaCTHUIL cpeabl - dx/dt

(7.14)



IHepzus 601HbL
Koseomronuecs 4acTUllbl Cpelibl, B KOTOPOM pacOpOCTPaHSIETCs
BOJIHA, 00JIaJIal0T SHEprue. BelgeanM B cpeie Mallbiii 00bEM C
MJIOILIAJBI0 S, NePHESHAUKYISAPHON HAIPABICHUIO PACIIPOCTPAHCHUS
BOJIHBI, M JJIMHOM dZ ¥ BBIYMCIIMM 3aKJIOYCHHYIO B HEM dHEPrur0. Macca
BenrecTBa B 3 ToM 00beme dV=Sdz Oyznetr paBHa dm=pdV, rae p —
MJIOTHOCTH cpeabl. [logcunTaemM sHEPTrUIO KOICOATEIbHOIO ABUKCHUS
yacTull B 3ToM o0beMe. KonebdaTenbHOe ABMKEHUE YaCTUIL ONPECIIACTCS
BOJIHOBBIM ypaBHEHHEM (7.12)
KuHernueckas s3Heprus
2
dm (%)
dW =
2

CKOpOCTh K0€0aTeIbHOI0 IBMKEHHUS YacTHIL cpeabl - dx/dt

(7.14)



IHepzus 601HbL
Kosneomnronuecs 4acTUIlbl Cpeabl, B KOTOPOH pacIpoCTPaHICTCS
BOJIHA, 00JIaJIar0T SHEprue. Boeijienum B cpeae Majiblii 00bEM C
MJIOIIAAbI0 S, NEPIICHAUKYISIPHON HAIPABICHUIO PACTIPOCTPAHCHUS
BOJIHBI, M JUTMHOW dZ ¥ BBIYMCJIMM 3aKJIFOYEHHYIO B HEM 3HEpruro. Macca
BeliecTBa B 3 ToM oobeMe dV=Sdz Oyaet paBna dm=pdV, rue p —
IJIOTHOCTH cpeibl. IloacunTaeM 3HEPruIO KOJIe0aTeIbHOIO JIBUKCHUS
yacTuil B 3ToM oobeMe. KonebareabHoe ABMKEHUE YaCTULL OIIPEACISICTCS
BOJIHOBBIM ypaBHeHHEM (7.12)
KuHetnueckas sHeprus
2
dm (%)
dW =
2

CKOpOCTb K01€0aTeIbHOI0 ABMXKCHUS YaCcTHIl cpeabl - dx/dt

(7.14)



IHepzus 6071HbL
Koneomromuecs 4acTUIbl Cpejibl, B KOTOPOM PACIIPOCTPAHSIETCS
BOJIHA, 00JIaJar0T YHEeprueu. Boiaeanm B cpeae Maiablid 00bEM C
IJIOIIAIBIO S, MEPHECHANKYIAPHON HAIPABICHUIO PACIIPOCTPAHCHUS
BOJIHBI, M JJIMHOW dZ ¥ BBIYMCIIMM 3aKJIFOYCHHYIO B HEM 3HEpruro. Macca
BemiecTna B 3ToM o0beMe dV=Sdz Oyner paBHa dm=pdV, r1e p —
IJIOTHOCTH cpeabl. IlogcunraemM sHEPrur0 KoIeOaTeIbHOTO ABUKECHUS
qyacTull B 3ToM o0beme. KosebdareapHoe ABMKEHHUE YaCTUIL OIIPEALSIIICTCS
BOJIHOBBIM yYpaBHEHHEM (7.12)
KuneTnyeckas sHeprus
2
dm (%)
dW =
2

CKOpOCTE KOJIE0ATETbHOI'O JIBVMKEHUS YaCTUIl cpean! - dx/dt

(7.14)



Ippexm /lonnepa. 3axknro4acTCs B TOM, 4YTO OPU JIBUKCHUN NCTOYHHUKA

BOJIHBI OTHOCUTEILHO CPEJIbl, B
KOTOPOM pacOpOCTPaHIETCSA

BOJIHA, IJIMHA BOJIHEI - ,
(paccTosIHUE MEKAY IPEOHIMM ) -~
YMEHBIIIACTCS B HAIpaBJICHUU 'S/
IBMKCHUS UCTOUYHHUKA U
YBEIIMIMBACTCS B |
IIPOTHUBOIIOJIOKHOM

HaITPaBJICHUU NN




IHep2us 80J1HbL
Koneomromuecss 4acTulbl CPeAbl, B KOTOPOKU pacOpOCTPAHICTCS
BOJIHA, 00J1a/1a10T dHEprueil. Beigeaum B cpeae Maablii 00beM C
IJIOLIAIBIO S, NEPHCHANKYISIPHOW HAIPABICHHUIO PACIIPOCTPAHCHUS
BOJIHBI, U JJIMHOW dZ ¥ BBIYMCIINM 3aKJIIOYCHHYIO B HEM SHEprur. Macca
BemecTBa B 3ToM 00beMe dV=Sdz Oyner paBHa dm=pdV, rae p —
MJIOTHOCTH cpeabl. [logcunTaeM sHEpruro KoaeOdaTeIbHOrO JBMKCHUS
qacTull B 3TOM o0beMe. KonebarenbHoe NBMXKEHHUE YACTHIL OIIPEICIISCTCS
BOJTHOBBIM ypaBHEHHEM (7.12)
Kunernueckas sHeprus
2
dm (%)
dW =
2

CvoONOCTE KOTEOATEeTLHOTO TRUSKEAHUT UACTUIT chern ikt - dx/dt

(7.14)



IHep2us 60IHbL
KoneOmromuecs 4acTHIbI CPEIbl, B KOTOPOH PaCIpOCTPaAHSICTCS
BOJIHA, 00JIafar0T 3HEprueil. Boigenum B cpeae Manbiii 00bEM C
TIOIIAJIBIO S, IEPIEHANKYIISIPHONW HAIIPABICHUIO PACIIPOCTPAHECHUS
BOJIHBI, M JNIMHOM dZ ¥ BBIYHMCIIMM 3aKJIFOUCHHYIO B HEM 3Hepruto. Macca
BemiecTBa B 3ToM 00beme dV=Sdz Oyner paBHa dm=pdV, rae p —
MJIOTHOCTH cpebl. IlogcunTaemM s3HEPruro Kojie0aTeIbHOTO JIBUKEHHUS
qyacTull B 3ToM o0beMe. KonedarenbHoe IBUKEHUE YACTUI] ONIPEACIISICTCS
BOJIHOBBIM ypaBHeHHEM (7.12)
Kunernueckas sHeprus
2
dm (%)
dW =
2

Ve | Y o 1 I/ 1,

(7.14)



DHep2Uust 6OJIHBL
KoneoOmroimuecst 4aCTHUILIBI CPEbl, B KOTOPOM PacCIpOCTPaHSICTCS
BOJIHA, 00JIaaar0T s3HEeprueur. BelaeauM B cpeae Maliblii OOBEM C
IJIOIIAAbIO S, IePICHAUKYIISIPHON HapPaBJICHHUIO PACIIPOCTPAHCHUSI
BOJIHBI, U JJIMHONW dZ U BBIYMCJINM 3aKJIIOYEHHYIO B HEM dHEepruro. Macca
BellecTBa B 3ToM oobeme dV=Sdz OoyaneTr paBHa dm=pdV, rae p —
IJIOTHOCTB cpeapbl. [logcunTaeM sHEpruro KojaedaTreIbHOIro JABHUKCHUS
qacTull B 3 ToM oobemMe. KorebareapbHOE ABHUXKXCHUE YaCTHUILL OIIPEACIISICTCS
BOJIHOBBIM ypaBHeHHUEM (7.12)
Kunernueckasi sHEprus
2
dm (%)
dW =
2

CKOpOCTBh KOJICOaTSIILbHOIO ABHUXKCHUS 4YaCTHIL cpeabl - dx/dt

(7.14)



MexaHuka cniowHbIX
cpeod ()Kudkocmeu,
2a308).

. [ MapocTaTunka



1. /laBnenue. Pacripenenenue_naBicHus B

ITOKOAIINUXCA KNIAKOCTAX U I'd3dX.

B XKMOKOCTU CUnbl, OEUCTBYHOLLME MeXay MorneKkynamm, MeHblLule
4yeM B TBepAbIX Tenax, n bbICTPO yObIBAKOT C paccTodHnem. B
XNOKOCTU HEKOTOpAad ynopagoy4eHHOCTb B pacnonoXeHU MOSeKyI
HabnogaeTca NuLlb BONM3n Kaxxaom AaHHOM MONEKYIbl U B
Te4YeHne HEKOTOPOro BpeMeHU. B XKMOKOCTAX paBHOBECUE MeXOY
cunamu BbIMOSMHSAETCA B cpegHeM TONMbKO AN MHOXECTBa MONeKyn

B raszax npu oObI4HbIX YCIOBUSAX CUIbl MOMNEKYNSPHOIO
B3aUMOOENCTBUA HACTOSIbKO Marlbl, YTO MOMEKYIbl CBOOOAHO U
becnopsagoYHO NepemMeLLaroTcs rno 3akoHam, 6rIM3KMM K 3aKoHaMm
yrnpyroro ygapa. B razax cunsbl B3al/|MO,£|,el7ICTBVIFI Mexay
MOJSIEKYTaMM NPOABASOTCA TOMbKO MPU CUIMTbHOM X CONMXKXEHUN.




B OOBIYHBIX YCIOBHSX KMJAKOCTH HE OKA3bIBAKOT CONPOTUBIICHUS
M3MCHEHUIO (POPMBI, HO COXPAHSIOT CBOM 00beM. ['a3bl HE COXPaHSIOT HU
¢bopmy, HU OOBEM..

na nameHeHns obbema XnMaKocT Unu rasa TpedyroTcS
BHELWLHWNE CUT1bI, TP 3TOM B )KUOKOCTU N Ta3€ BO3HUKAIOT YIpyrme
CUnbl. TN YNpyrme CBOUCTBA XapaKTepmayoTcsa Ppmn3nyeckon
BENTMYNHOU , KOTOpPAaAd Ha3blBa€TCAHA OadBJI1EHUE.

PaCCMOTpl/IM, KaK ﬂ,eVICTByFOT CJ1bl BHYTPW )KUOKOCTUN UJTN Ta3€.




[1na 9TOro MblICNEHHO NPoOBeAEM B HEKOTOPOM
oObemMe XNOKOCTU, Haxoaswemcs B
paBHoBecuu, nnowagky AS. Bcnegcteume
YNPYrocTn OTAENMbHbIE YaCTULbI XXKUOKOCTU
OEVUCTBYIOT APYr Ha gpyra 1, B YaCTHOCTU, HA AS
C CUJ1I0U, 3aBUCSLLIEN OT CTENEHU CXKATUS
XKUNOKOCTHaccprozer corzren:

KommeO1rorrguecst 9acTHIIBI CPpeabl, B KOTOPOH pacripocTpaHsieTCsT
BOJIHA, OOJIa/T1arOT DHeprucii. BeriaeitiM B cpeZie MaJIBIF OOBEeM C
TIOIIAABIO S, IMMEePIICHIUKYIISIPDHON HaAripaBJICHHM IO pPaACIIpOCTpPaHEHMHsI
BOJIHBI, 1 JIJTMHOM dZ M1 BBIYHMCJIMM 3aKJIFOUYCHHYIO B HESM DHeEepruvuro. Macca
BeEeIlIlecTRBA B D TOoM oOppeMe dAV=Sdz oymaeT paBHa dm—pdV, Tyxe p —
IIJIOTHOCTBE cpeabkl. lloamcumnmTraeM DHEPTIHUIO KOJIeOaTeJIBHOTO JIBHU>XXCHUST
gacTHILl B 3 TOoM oOppemMme. KomreSaresrrtbHOE JIBHU>XKXEHHME JacTHILIL ornpeaceijisiercst
BOJITHOBBIM ypaBHeHUueM (7.12)
KmmaHerTmnmuyeckKkasi DHEPI sl
i (%
dWw — 2
2

CKOpOCTHh KOJIecOAaTSJIIBHOTO JIBHU>»XCHHMSI JaCTHIL cpeabkl — dx/dt

2

(7.14)



JlaBneHue — CKaJsp, T.K. €ro BEAMYMHA HE 3aBUCUT OT OPUECHTALIUHN
IUIOIIAKH, K KOTOPOM OTHECEHO JIaBlICHUE. /laBlIeHHE B razax
OIIPEACIIACTCSA aHAJTOTUYHO:

Evaunel naBneHus:

CU: H/m? (I1a — [Tackans)

Braecucremubie eauHunbl: 1 MM. pT. ¢T. = 133 1la

1 arm (pusua.) = 1,01-10° ITa = 1,033 at (TexH.)

Kak cienctBue BBIMIEN3IIOKEHHOT0, MOKET OBITh NaH 3axkon Ilackans:

Jlaenenue 6 110001 MouKe NOKOAWCICA HCUOKOCHU U 2a3e
OOUHAKOBO NO 6CeM HANDABIECHUAM U O0OUHAKOBO NePeOaemcs
80 8Ce CHLOPOHDI



[ napaeBnnyeckaa mallunHa (npecc, NoAbEMHUK)

f

. o —

fh=FH




Jlaenenue enympu eecomoit yncuokocmu (2aza). 11710THOCTD KUIKOCTH —
p. JlaBiienue, OKasbIBAEMOE Ha TIOBEPXHOCTH xuakoctu — p =F /S. Cuna,
TSKECTU XUOKOCTU - mg=pVg=pghS. Cuna, gencreyroulas Ha AHO Ha
rnyouHe h:

—

F

F =F + pghS

[aBneHne Ha AHO Ha rnybuHe h

P =F /S=F /S+ pgh=P0+Ph

h -
P=P+P,




Cnencreug:
[laBneHune XnakocTtu Ha AHO He 3aBUCUT OT
7771 popMbl cocyaa, a TONMbKO OT BbICOThbI €€
NOBEPXHOCTU HaA AHOM

S|
S)

|
|“

”|HP
R (1,
) =

l
!

[1aBneHue Ha anemMeHT ODOKOBOW CTEHKU cocyada
L= 3aBUCUT TOSIbKO OT €ro rnyobunHbl Nog NOBEPXHOCTLIO

XNOKOCTU §
CBobogHasi NOBEPXHOCTb OOAHOPOAHOM XUAKOCTU B

coobLlaloLLmMxcsa cocyaa yctaHaBnmBaeTcsl Ha OQHOW
4 BbICOTE

1
| |

-

"Hi
|
t: |

4. B cnyyae HeoQHOPOAHbIX XUOKOCTEN BbICOTbI UX
l i CcBOOOHbIX MOBEPXHOCTEN B COODOLLAOLLMXCA cocyaax Haa
HYrieBOW NMOCKOCTbLIO 0OpaTHO NponopuUnOHanbHbI
NIMOTHOCTAM XUOKOCTEU



Drepust 60/1rHbL
KoijrteOirrormmecst 9acTHUIIBI CPpeabl, B KOTOPOHM pacIiIipoOCTpaHsSISTCsI
BOJIHA, O0OJ1a;1arOT DYHEepPprucii. BeraeitumM B cpelie MaJiIblIbd OOBEeM C
S TJTOIIIABIO S, IMICPITCHIUKYITSIPHONM HaAITpaBJICHHUIO PACIIPOCTPAaHCHUHST
h+dh BOJIHBI, ! JIUTHHOHU dz ¥ BBIYHUCITUM 3aKJITFOYCHHYIO B HEM DHEpPpTrHUuro. Macca
R - P+dP BeIlllecTBa B 3 TOM oObpemMme dAV=Sdz 6yneT paBHa dm=—pdV, trie p —
h ; - === TLJIOTHOCTBE cpeabl. [TloamcauTraeM DHEPTIrHEO KOJICOATSIIBHOTO JIBHU>KCHHU ST
T <l pPir=< P gacTHUIl B O TOM oOBbemMme. KomrteGareitThbHOSe IBU>XKXCHHUCES YAaCTHIL OITPCSIACSIISISTCSI
""" BOJIHOBBIM ypaBHcHUcEeM (7.12)
KrmarerTnmueckast s HeEpIruust

dm (—C;f
adaw = >

CkopocTh KO\_§€6aT€JIBHOFO JABHU>XXCHMSI dacTHUIl cpeabl - dx/dt
HnHeplcusi 607irio1

KomeoOnronumecst 4yacTHUIIbI Cpeabl, B KOTOPOM pacripocTpaHsieTCsI
BOJIHA, O0OJIagarOoT 2Heprucii. BeIaeiarM B cpeac MajibIkd OOBEM C
TJIOIIIAABIO S, IISPIICHAAMKYJISIPDHONM HaAIrIpaBJICHHUIO pacCIIpOCTpPaHCHUSI
BOJIHBI, U JIJTMHOM dZ ¥ BBIYUCJIMM 3aKJIFOUYECHHYIO B HEM DHeEepruro. Macca
BeIIlecTBaA B O TOM oObeMme dAV=Sdz oyaneT paBaHa dm=—pdV, roe p —
IJIOTHOCTB cpeabl. [logcumnTaeM >HEPIrUuro KoJieOareJIbHOTO JABHU>XCHMU ST
gacTHIl B O TOoM oOobemMe. KoirebareiaapbHOE ABU>XKXECHHME HaCTHILL OIIpeaeiIsieTCst
BOJTHOBBIM ypaBHeHUeM (7.12)

KurmHerTnueckast DHEpPpruus
dm (%
adw =

2

CKOPOCTBH KOJIEOATEJIHLHOTO JIBHU>XXECHHWSI HJaCTHUIL cpeabl - dx/dt

/

2

(7.14)

2

(7.14)



CneacTBUEeM HEOJMHAKOBOCTH JABJIICHUM HA pa3HBIX YPOBHSIX B
KUJKOCTSIX Y ra3ax SBJSCTCS HAJIWYME BBITAJIKMBAIOIICH CHUIIBI,
OIpeaeIsieMOn 3akonom Apxumeoa: Ha meno, nozpyscennoe 6
MHCUOKOCHLD UJIU 243, U OMDbIBACMOE CO 6CE€X CHIOPOH OCUCHI8Y et
BLIMAIKUBAIOWLAA CUJIA, PABHASA 8ECY 8bIMECHEHHOU Mel0M
MHCUOKOCHU UTU 2A3a

P,=pgh,
P,= pgh, l




YCI0BUS IJIABYYECTH:

a) F > mg— Tesno miaBact Ha MOBEPXHOCTH,
0) mg > F_— TeJlo TOHET;

a
B) mg =F — 0e3pasnuyHOe COCTOSIHUE;

Mepou rninasyvyecmu Kopabris rpu 3ad0aHHOU ocaoke d8rdemcs
goodousmeuwleHue kopabsrsg (0bbemM ebimecHeHHoU Kopabriem e00kl).

llnasyuecmuio kopaonsa 1l Hazvieaemcs

PABHOOCUCMBYIOULASA D]IEMEHMAPHBIX CUJL, OCUCTBYIOUIUX

HA NOBEPXHOCMb OHUULA Kopabis. mouka A Hazvlieaemcs

g LCHIND 8eluYUHbL. [[enmp seruuunsl coenaoaem ¢

sl L CHINLDOM MAHCECMU BbIMECHEHHOU HCUOKOCMU, eClU ee
W nomecmums 6 Kopnyc Kopabis




Il. [napo-aspoamHamumKa.

CocTosiHME OBMXEHUS XUOKOCTU MOXHO onpenennTb, yKkasas
0N KaXXaowu TOYKM NpoCTpaHCcTBa BEKTOP ckopocTu. COBOKYMHOCTb
BEKTOPOB, 3a4aHHbIX ONA BCeX TOYEK NPOCTPAaHCTBa, Ha3blBAETCH
nonem ckopocTewn. [lore ckopocTen nsobpaxxaroT crieayroLnm
obpa3oM: MPOBOAAT B ABMXKYLLENCS XXUOKOCTU NIMHUKN TaK, YTOObI
KacaTenbHbl€ K HUM B Ka)XOOW TOYKe coBnaaanu no HanpasneHUto
C BEKTOPOM CKOPOCTHU - V. JINHUSA, B KaXXOOW TOYKE KOTOPOWU BEKTOP
CKOPOCTW HarnpasneH No KacaTerbHON, Ha3blBaeTCA JIUHUeU
moka.

JlnHnKn TOKa NPoBOAAT Tak, YTOOLI rycTtoTa nX Obina
nponopuuoHanbHa BefiMinHe cKoOpoCcTn B AJaHHOM MecCTe.



JInHnnM ToKa



Ecnn nnHMM ToKka HE MEHSAKTCS CO BpeMeHeEM, TEe4EHNE XKNOKOCTU
Ha3blBAKOT CTAUWUWOHAPHbIM. npl/l cTaunMoOHapHOM Te4HeHUU JINHNA
TOKa COBMaaakloT C TPAEKTOPUAMUM OoTAEJIbHbIX HYaCTuUly

Tpybka Toka. HacTb NnoToKa, orpaHn4YeHHaqa NIMHUAMU TOKa,
Ha3blBaeTCcAa TPyoOKou ToKa.
B ciayyae craiimoHapHOro
TEUYCHUS, Macca

KUIKOCTH, IIPOXOIALIEH
gyepes 00y TPyOKYy TOKA

OyZIeT OJIMHAKOBA B JIIDOOM €€ CEYCHHUM. ITO YTBEPKIACHUE HA3hIBACTCS
YCJIOBHUEM HEPa3pbIBHOCTH MOTOKA



Ecnu cedeHue TpyOKH TOKa U3MEHSETCS, TO U3 YCIOBHS HEPA3pbIBHOCTHU
cienyer: p,S v .= p,S,v,. i1 HECxKUMaeMOou KUIKOCTH P — HEU3MEHHO,
CJIGI[OB&TGJIBHO, VS—const. 3aMeTUM, YTO U3MEHEHHE IIJIONIaAN CCUCHUS
TpyOKH OPUBOAUT K H3MEHEHHUIO CKOPOCTH TedeHUs. [Ipu aToM
M3MCHSCTCS KHHETHYECKAs YHEPIrusl ABYDKYILECHCS )KUIKOCTH. B 001mem
CIydae MOKET M3MECHATHCS U €€ NOTCHIMaIbHasa SHeprus. [Ipu aTom u3
3aKOHA COXPAHEHUSA IOJTHOU YHEPIUM CIEAYET YpaBHeHue bepHyin.



YpaBHeHUue bepHynnu. PacnpocTpaHeHHoe sBneHne, Kkorga
CEYEHMEe 1 BbICOTa NponeraHnsa TpyoKn ¢ TEKYLLLEN XKNOKOCTbIO
N3MEHAIOTCA B,EI,OJ'Ib TPYOKU. Ha pncyHke rnokasaH Takou cryyaun.




IHepzus 60J ..

Koneomromuecs: 4acTULbl CPeAbl, B KOT( —= |'
BOJIHA, 00J1a1ar0T dSHEpruen. Beigenum B ¢ |

IJIOIIAIBIO S, MEPIICHAUKYIISIPHON HAIIPAaB|

BOJIHBI, ¥ JJIMHOW dZ ¥ BBEIYMCIIMM 3aKJTFOU(

W
-

S /22

w

P
| ’lg v,

BelecTra B 3ToM o0beme dV=Sdz Oyzer p| _ h,

Am

IJIOTHOCTH cpelibl. [loacunTaem aHEpTrui0 KOIEoar

JIbHOI'O JABHW/KCHUWA

yacTull B 3ToM o0beMe. KonebaTenbHOE JBMXKEHHUE YACTUIL OIIPEACISACTCS

BOJIHOBBIM ypaBHEHUEM (7.12)
Kunernueckas sneprus
2
dm (%)
dW =
2

CKOpOCTb KOJIe0aTEIbHOIO ABMKEHUS YacTUI] cpeabl - dx/dt

(7.14)



IHepzus 601HbI
Koneomromnuecs 4acTUIbl Cpe/ibl, B KOTOPOM paclpoOCTpaHsIeTCs
BOJIHA, 00J1a1a10T YHEprueii. Beigenum B cpeie Majiblid 00bEM C
IJIOIIAABI0 S, NEPICHINKYISIPHON HAIIPABICHUIO PACIIPOCTPAHECHUS
BOJIHBI, M JJIMHOM dZ ¥ BBIYMCIIMM 3aKJIIOUYEHHYIO B HEM dHEpruro. Macca
BellecTBa B 3ToM o0beme dV=Sdz Oyner paBHa dm=pdV, rae p —
IJIOTHOCTH cpeabl. [loacunraem s3HEPTUIO KOJI€0ATEIBbHOIO JIBUKCHMS
4yacTull B 3ToM o0beme. KonebarenbHoe JABMKEHHUE YaCTUL] OIPEASIISIeTCS
BOJTHOBBIM ypaBHEHHEM (7.12)
Kunernueckas 3Heprus
2
dm (%)
dW =
2

pV(\ﬂﬂ("T‘L T[ﬂT[PﬁQTPT[LH(\T‘ﬂ TTRIAALALATIIIA UTUACTIATIY OCNNATTLT o AY/Af

(7.14)



IHepzus 601HbI
KoneOmromuecs 4acTUIbI Cpeibl, B KOTOPOH PaCIpPOCTPAHICTCS
BOJIHA, 00/1a/1ar0T SHEpruei. Bolgeanm B cpene Majiblii 00bEM C
IJIOIIAABIO S, NEPHECHANKYIIPHON HAIPABICHUIO PACIPOCTPAHCHUS
BOJIHBI, ¥ JNIMHOW dZ ¥ BBIYMCIIMM 3aKJIIOUCHHYIO B HEM SHEpruro. Macca
BemiecTBa B 3ToM oobeMe dV=Sdz Oyner paBHa dm=pdV, rae p —
IIJIOTHOCTH cpenbl. IlogcunTaeM sHEPTUIO KOJICOATEIbHOIO JIBUKCHUS
yacTull B 3ToM o0beMe. KojiebarenpHoe ABMKEHUE YaCTHIL ONPEACIsIeTCS
BOJIHOBBIM YpaBHEHUEM (7.12)
Kunernueckas s3Heprus
2
dm (%)
dW =
2

CKOpOCTb KOJIEOATEILHOTO ABUKECHUS YacTUIl cpeabl - dx/dt

(7.14)



IHepzus 60J1HbL

Konebnroniuecs 4acTUIbl CPpeibl, B KOTOPOU pPaCIIpOCTPaHIECTCS
BOJIHA, 001a1al0T YHepruei. BoelenuM B cpejie Maliblii 00bEM C
IUIOIIAABIO S, IEPIICHAUKYISIPHON HAaIPaBJICHUIO PaCIPOCTPAHCHUS
BOJIHBI, U JJIMHON dZ ¥ BBIYMCIIMM 3aKJIIOYEHHYIO B HEM 3HEpruro. Macca
BemiecTa B 3ToM oobeMe dV=Sdz Oyxetr paBHa dm=pdV, rue p —
IUIOTHOCTB cpeapl. IloicunTraeM sHEPTHUIO KOJICOATECIIPHOIO ABUKCHU S
yacTull B 3ToM o0beMe. KojiebaTreapbHOE ABMKEHUE YACTULL OITPEACIISICTCS
BOJIHOBBIM ypaBHEeHUEM (7.12)

Kunernueckas sHeprus

dx\?

2
CKOpOCTh KOJICOATEIbHOIO ABUKEHHS YaCTH

dW =




3. CKopocCTb ncteyeHusa n3 oreepctud. Mimeem emMKocCTh C
XNOKOCTb U OTBEPCTUEM, YEPE3 KOTOPOE BbITEKAET XNOKOCTb

TpebyeTcs onpenennTb CKOPOCTb
NCTEeYEHNSA U3 3TOro oTBepCcTUA. B AaHHOM

| [ cnydvae faenexns P, n P, ognHakoBbl 1
paBHbI aTmMocpepHomy (P.=P,=P ). Hanuwem

h \ |
.. s ' YypaBHeHve bepHynnu ana nobon TpybKku

—~ .  ToKa:

KoTeSIIFoIIIIHMeCsT TacCTHILEBI CPpaeJikl
BOJIHAa, oOJraziaroT >Hepruaci. B




IHepzus 60J1HbL
KoseOmromuecs 4acTULb Cpe/ibl, B KOTOPOH pacOpOCTPaHSIETCS
BOJIHA, 00J1a4ar0T YHEeprue. Belienum B cpese Maliblii 00bEM C
IJIOIIAABI0 S, MEPIICHAUKYIIAPHON HAIIPABICHUIO PACTIPOCTPAHEHUSA
BOJIHBI, M JJTMHOW dZ 1 BBIYMCIIMM 3aKJIIOYECHHYIO B HEM SHEpruro. Macca
BemecTBa B 3ToM o0beme dV=Sdz Oyner paBHa dm—pdV TIe p —
IUIOTHOCTB cpeibl. [logcunraem dSHEPIUK

2

yacTull B 3ToM 00beMme. KoebaTrenpHOE | W=
BOJIHOBBIM YpaBHEHUEM (7.12) H.=h,-h;
Kunernueckas SHEprus : )
o = -\ JET
dm (dt) — — jz hz—" B
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1
CKOpOCTb KOJIEOATENBHOIO ABMKEHUA —= [~  — | — = - =




Dreeporesi OIribz

KomreOiTrornngMmecst dacTHIIBI CPEeaAbl, B KOTOPOHM pacripocTpaHsieTcst
BOJIHA, OOJTAJTArOT DHEeprucii. BueIageitTuuM B CcpeZi€e MAaJIBIFa OOBEeM C
TIJIOHNIABIO S, IMMEePIICHAUKYIITSIPHOM HAalripaBJICHHM O paAcCIIpOCTpPpaHCECHHS
BOJIHBI, 1 JIJTHMHOHN dZ M1 BHBITMHMCIIMM 3aKJITFOIYCHHYIO B HESM DHEeprmumro. Macca
BeIlIIlecTRBAa B DTOM oOoOBbeMe dAV=—Sdz oyaeT paBHa dm—pdV, 171 p —
IJIOTHOCTE cpeabl. lloamcuamTraeM DHEPTHIO KOJICOoAaTeJIBHOTO JIBHU>XCHHU ST
FJacTHIL B D TOoM oOBbpemvme. KorirteSaTrTeirtTbHOE JIBHU>»XCECHHME JacCTHIL OrpeJaceiisieTrcst
BOJIHOBBIM ypaBHecHUuEeM (7.12)

KrmaHerTHmuaecKast D HEeEpPI s

dx\ <~
dm (—dt
2

adawWw = (7-14)
CKOpPpOCTE KOJICOATSIJIIBHOTO JIBH>XKXCHHMSI dJaCTHIL cpeabkl — dx/dt
2
~a DHepeusn eonmvt

Komnebarommecst yacTUIbI Cpeabl, B KOTOPOMW paciIpOCTPaHsIETCs
30JTHa, OO0JIaIaroT dHepruce. BeraermM B cpee Maibliii OObEM C
TIOIIAABIO S, TIEPNEHAUKYIISIPHOU HAITPABJICHUIO PaCIIPOCTPaHCHUSI
H 30JTHBI, U JUTHHOUW dZ ¥ BBIYUCIINM 3aKJIIOYCHHYIO B HEM YHEepruro. Macca

3emecTBa B 3TtoM oobeme dV=Sdz oyner paBaa dm=pdV, rae p —
1 TJIOTHOCTB cpenabl. [lomcuanraeM sHEPTHUIO KOJIEOAaTEIIBHOTO IBUKSHUST

jacTUll B 3TOM oObemMe. KoyebarenbHoOe ABUKESHUE YAaCTHUIL OITPEACIISISTCS

—_— egH + }% 30JTHOBBIM ypaBHeHuem (7.12)

S — e T e Kuneruueckast PHeprust

2
ikl - — - - G aw = —————— (7.14)
TR CkopocTh KOJIeOaTeIIbHOTO ABUXKEHU S YacTHUIl cpensbl - dx/dt
=y




DHnepzust 60IHbBI

Koneonrommecst 4aCcTHUIIBI CPEAbl, B KOTOPOM pacIpoOCTpaHsIeTCs
BOJIHA, OOJIagaroT dYHEeprueumi. Beiaeiaum B cpeae Majlblii OObEM C
IJIOIIAABIO S, MEePICHAUKYJISIPHON HallpaBJICHUIO pacClIpOCTpPaHECHUS
BOJIHBI, U JJJITMHOM dZ ¥ BBIYHCIINM 3aKJIIOYECHHYIO B HEM d2HEepruro. Macca
BellecTBa B 3’ ToM oobemMe dV=Sdz oynet paBHa dm=pdV, e p —
IJIOTHOCTH cpeabl. [logcunraeM sHEPruro KoOJIeOaTreaIbHOTIO JABUXKCHU S
gacTull B @ ToM oobeMe. KonedareapbHOoEe ABHU>KEHHUE YAaCTHILL OIIPEACIIsICTCS
BOJIHOBBIM ypaBHeHHUEM (7.12)

KunerTuueckas aHeprus

2

AHam (G
df = > (7.14)

ATCIEHOTO JIBUKECHUST HacTUILL cpeabl - dx/dt
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Tpyoka lNpangtna-ruro Ha




