Рівняння Нав'є-Стокса. Граничні умови на щільність і потік маси (швидкість) в ідеальній і реальної рідини.
Потік в'язкої рідини між двома площинами. Формула Пуазеля. Задача про в'язку хвилю. 
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TocTonmibie @ # b ONpeiesioTcA H3 rPaHHIHMX ycaopuil v = 0
upH y =0 i y = h. B pesyabTate noayuaem:

| dp
— -y —h). (17.4)
Takum 06PasoM, CKOPOCTb MEHACTCA BAO/b TOUIHHBI C/OA KHAKO-
CTH 110 1apaGOHURCKOMY 3aKOHY, AOCTHIas HAHGOBUICH BEAHUHHB

nocpeutiie ¢10s. JUs CPEKEro N0 TOALNHE COR AKHAKOCTH 3ia-
ueiist ce CKOPOCTH BHHCACHIE AaeT

— g (17,5)

v

17,6)

HaKoilell, PaccMOTpiM CTAWHOHapiOe Teueiie KHAKOCTH MO
Tpy0e MPONIBOTBHOTO ceueiiis (OAMHAKOBOTO BLOIb BCel AHMHH
Tpy6H). Ocb TpyGH BHGEpeM B KauecTse OCH . OUCBHAHO, 4TO CKO-
POCTS U AILIKOCTII HANPABJCHA BE3fe N0 OCH % H ABARETCH GyHK-
Litell TONBKO OT ¢ 1 2. YPABHEHIE HNPEPLBHOCTH YAOBACTEOPHETCA
TOMIECTBEHHO, a Y- H 2-KOMIIOHEHTSI ypabeins Hasbe — Ctokca
1aior onats 0p/dy = 0p/dz =0, T. e. KaBIeHHE NOCTOSKHO BAOAL
Ceuenus TpyOLL. x-KoMIORenTa ypaskexus (15,7) xaet

3% v
S a7
d
Otciona onsms 3akaiouaem, uTo 25 = const; rpamuent Aabrenis

MOXKHO NOSTOMY HamiicaTh B Bie Ap/l, rAe Ap — pasHocTs nase-
wnli #a KOKUAX TPYOHI, a [ — ee AnHHA.

Taxi 00pasoM, pacnpeleieie CKOpOCTeli B MOTOKE KHAKOCTH
8 TpyGe Onpee/sieTca ABYXMEpHBIM YpaBieHiem THNa Av = const.
310 ypaBHeiiile AOIKHO OWTb PEUICHO NMPH TPAHHNHOM YCIOBHH
v=0 na KOHTYpe ceuenisi TpyOb. Peum 310 ypaBHene Ann
TpyGhI KpYrOBOTO ceuerisi. BuOHpas Haualo KOOPAHHAT B UeHTpe
KPYTOBOTO CeYeHH I BBOIA NOMADHbIE KOOPAHHATEL, HMEEM B CHAY
cumuerpui © = 0(r). BOCIONbI0BABIIICH BLPAKEHHEM AT Onepa-
Topa Jlanaaca b MOAPHHIX KOOPAHHATAX, HMEEM:

L d( do ap
T () ==
Himerphpys, Kaxoam:
v=—22 2y glnr4b. (17,8)

[

TocTosHHYI0 @ HAZO NONOKUTH PaBHOf HYJLIO, HOCKOMLKY CKOPOCTH
JOKHA 0CTABATECA KOHEUHOH BO BCOM CedeHHi TPYGH, BKAI0UAR ero
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nentp. Toctosmuuyio b ompeseasiem H3 TpeGoBamma v =0 npn
r=R (R— panuyc TpyOhi) H noayyaem:

Bp_ p2
TR

(17,9)

Taxim 00pasom, CKOpOCTh PACHPEACHeHa 10 CCUCHMIO TPYGH 1O
n1apaGoHieckoMy 3aKOkY.

Jlerko ONPELCTNTS KOTHICCTBO (Macey) KHAKOCTH Q, IPOTEKaio-
el B 1 Cek. uepes moMepeunoe ceveitiie TpyGH (WH, KAK TOBOPAT,
pacxon uiKocrn B TpyGe). Ucpes Koabluesoii sement 2ardr
NAOWaiK ceveRns TPyl MPOXOAT B | C KOMMYECTBO HCHAKOCTH
p-2aro dr. TTostomy

®
Q 2upsm dr.
d
C nowouwio (17,9) noayuaeu:
Q=3 g (17,10)

KonHYECTBO MPOTEKAIOel JKAAKOCTH MPOMOPIROHATLHO 1eTBEPTON
crenenn pankyca TpyGn ')

Sanaun

1. Onpexeants Tevenie XMIKOCTH 10 TpyGe ¢ KombuemiM cevemmen (aiy-
TpemIIi i BiCWNHR PAmIYCH TPYGH Ry i Rs)

Pewenne. Onpesenss noctosuuse @ u b o obuew peuwenns (178) u3
yenosiit v = 0 fpit 7 = Ry 17 = Re, Raxoum:

-
Ap fpo 2, Re—R
o= {/ery + bl

Konmectso nporexaomieli KuKocri pavio

adp (R3— R}
Q“TVT{RZ"R -

2. To e A1 TPYOH SATHITHICCKOTO cevert.

Pewenne Huew peweine ypasiewns (17,7) » vune v = Ay + B2 + C.
Tlocrosmmtie A, B, C onpereasiem #3 TpeGOBaiis, 400k 310 BHpaXeHe ynopie.
TBOpAIO yPABHEHINio i TPARHUHOMY YCTOBHIO U= 0 Wa KOUTYpe cewemin (r.e.
ypabiienné  Ay*+Bz*+C =0 JOIKHO COBUZATH C ypaBieHieM KOHTYpA

*) Bupasaemas 5Tofi Gopwynofi saskcumocth Q o Ap ¥ R Ghna ycramos-
Jena snuphiecki lacenox (G. Hagen, 1839) w Myasedaex (1. L. M. Poiseuille,
1840) 1 oGusckena Teopernieckn Crokcos (G. G. Stokes, 1845)

B JMTepaType MAPATENLHHE TeuesHA BAIKOA KHAKOCTH MEKZY HENOAHI-
HHMH CTEHKAMH 4ACTO HASHBAlOT NPOCTO nyasedsesbinu; B cayuae (17,4) ronopar
© na0cKoM nyasefirenou TevenHi.
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§ 15. VpanHenns LBHKEHHs BIKOA KUAKOCTH

MBi NepexOANM TeNeps K HIYUEHHIO BINANIA, KOTOPOE OKA3b-
BAIOT HA ABIGKEHNE KUAKOCTH NPONCXOASIUING NP ABIIKCHIN NPO-
LeCCH AccHNALIH SHEPTHH, JTH MPOLECCH ABARIOTES BHpANEHHEM
Beerda nyeioulell MCTO B Tl WK HHOI CTENCHH TepMOAMHaMHue-
CKOIf HEOGPATHMOCTH ABMIKEINS,, CORIANKO ¢ HATHYHEM BHYTPCH-
Hero Tperist (BA3KOCTH) M TEMIONPOBOAKOCTH,

U1t TOT0 \TOGH TOMYHKTS yPABHEHHA, OMHCHBAIOWHE ABHKENHE
BASKO JKILIKOCTH, HEOGXOANMO BBECTH JOMOHHTIbHHE deHbl
B ypaBHeHHe ABHNCHHA HIAnbHOR XHiKkoeTH, UTo Kacaeres ypas-
I HENPEPHBHOCTH, TO, KAK SIECTBYET H3 CAMOTO ero BHBOAA,
0HO OTHOCHTCS B paBNOfl Mepe 'K ABIKHHIO BCAKOH JKIAKOCTH,
B TOM uicne W psi3Kofi. Ypasienie e Jjinepa AOMKNO GHTh
Hametieio.

Mt Butenn B § 7, uto ypaskene Diepa MOXET GHTS Hamh-
caio b BHLe ) o

==
n

e Tlx— Tensop naoTHOCTH mOTOKa WMnyabea. TloTok HMmymbea,
onpeeasemsiii popmyoit (7,2), npescrapaser co6oi HCTO 0Gpa-
THMBI IEPEHOC UMNYAbCa, CBASANNBLI NPOCTO C MeXaHHYECKHM me-
PEMIBIGKENNEM DPA3IHUHBIX YUACTKOB JKWIKOCTH H3 OAHOTO MecTa
B Apyroe H ¢ JefCTBYIOWMMH B XHIKOCTH CHAAMH JaBieHHs. Bsia-
KOCTb (BiyTpeHHee TPenie) KUIKOCTH MPOABARCTCA B HANHUNA etlie
JOMOMHHTENLHOTO, HEOGPATHMOrO, NepeHoca HMIYIbea M3 MecT
¢ GombIeil B MecTa ¢ MeHbilieli CKOPOCTHIO.

TT05TOMY ypaBHeHHe ABHACHNA BA3KON KIIKOCTH MOXHO MOy~
uHTh, MPHGABHB K «HIEATBHOMY» MOTOKY HMIYabca (7,2) Jomommui-
TEABHBLL 1M 6,, ONpeensouLiil HeoOpaTHMBIIi, «B3Kit», Nepenoe
umnyabea B xuakoctH. Takiy 06pasom, Mbl Gyiiem mHCaTh TeH3Op
ILIOTHOCTH TIOTOKA HMIYJIbea B BASKO! JKHAKOCTH B BHe

Iy == P,y + P00, — 07 = — 01t + 0,0, (15.1)

Tenzop
0= —pdy+ 0% (15,2)
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€BA2AMA C HENOCPCACTBEHHLIM [CPEHOCOM HMIYILCA BMCCTE C Mac-
coit nepexnratomedics KuAKOCTH !).

VeTaHoBHTS OGULHI BU TEHSOPA O, MOKHNO, HCXOLA 3 CACAYIO-
UL cooGpaxenii. [Tpoliecch BHYTPEHHETO TPERIIS B KILKOCTH BO3-
HHKAIOT TOMILKO B TeX CAYAsX, KOPAA Pasliutbie Y4acTkH KHAKOCTH
ABHAKYTCS C PASHUHON CKOPOCTBIO, TAK UTO HMEET MECTO ABH3KeNie
yacTedi KIAKOCTH APYT OTHOCHTENbHO Apyra. TT03TOMY 075 HOMKHO
3aBliceTh OT NPOH3BOAHHX OT CKOPOCTH N0 KOOpAMHaTaM. Ecan rpa-
JHEHTH! CKOPOCTH He OueHb BeNKH, TO MOXHO CUNTATh, 4TO OByc-
J0BACHHbI BSSKOCTbIO TIEPEHOC HMMYABCA 3ABHCHT TOLKO OT Mep-
PHLX NPOHIBOAHBX CKOPOCTH. CaMYIO 3aBHCHMOCTb Gy OT NpOM3-
BOHBIX 0;/0xe MOKHO B TOM e NPHCIIKSHNI CUNTATS HHEAHOR.
He sasucsitiie o1 0vi/0xy wieHs AOMKHH OTCYTCTBOBATH B BLIpA-
JCHUH N5 0}y, NOCKOALKY G}, AOMKHb OGPATHTLCA B HyaL NpH
v = const. laee 3aveuaen, T 0}, JOKHO OGPALIATHC B HYA>
TakKe H B TOM Cllyuae, KOTAA BCsl KHAKOCTh KAK LeOE COBEPIAET
PABHOMCPHOE BpAILEIKE, HOCKOILKY ACHO, 4TO MPH TAKOM ABHACHNH
HHKAKOTO BHYTPEHHETO TPEHNS B KWAKOCTH H mpOHCXOLHT. Ilpw
PABHOMEPHOM BALLCHIN C YII0BOH CKOPOCTbIO © CKOPOCTb V paBHa
DeKTOpHOMY Mpom3BeAeniio [Qr]. JIMHE/HbMI KOMOHHALNAMH PO~
WIBOAHBIX 00i/Oxy, OOpALAWIMHACS B HYAb Tpu V= [2r], Ap-
ASIOTCS CYMMBL

, | du,
7%, oy,

TosToMy 07, AOMKHO COEPHKATL HMEHHO 3TH CHMMETPHUHbIE KOM-
GHHAWMH TPOHIBOAHBIX 00;/0xs.

HanGodee obmmy BHIOM TeH3Opa BTOPOTO Paira, yAoserso-
PAIOIIETO STHY YCAOBHAN, ABAACTCH

. v, | dv, 2
%= \ar, T o,

v,
B R Y LT

C He3aBHCALUAMH OT cKOpOCTH KoS(uuKenTamun 1 u i B 5ToM
YTBEpACICHIH HCO/IbIOBANA H3OTPOTHA KHAKOCTH, BCICACTBIN KO-
Topoil ee CBOMCTBA Kak TAaKOBOM MOTYT XADaKTepH30BaThes JHLIb
CKANSPHbIMI BeAMNHRAMH (B AaHHOM ciydae—n W £). Unenb
b (15,3) CrpyMmHpOBaHH TAKiiM 0GPAIOM, HTO BLpAXKeEHHE B CKOG-
KaX A3€T Hyab P CBEPTHIBAHIH (T. e. MpH CyMMHPOBAHKH KOMIIO-
HeHT ¢ i = k). Bemnuiibl 1 i § HashiBaioT KOSGOUUEHTANU 8A3K0-
cTu (npiuem { 4acTo HA3WBAIOT 6TOPOl 823KOCTb0). Kak Gyter
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nokasano B §§ 16, 49, 06a oun NONOKHTENbHBI:

n>0¢>0 (15.4)
VpaBHeHHA ABIKEHUS BAIKOH KHIKOCTH MOKHO Temeph mOmy-
90y,

WNTL HEMOCPCACTEEHNO MyTeM MpHGGBACHNA DHpaeHHs
N

K npaBoit cTopoHe ypasHenHs diinepa
99, o,
P(W*"’n 7, )
TaKim 06pasoM, nofyuaen:
o0, a0,
(G onzt)=
_ ) du,  ov, 2 ao o [ av
== +a (G s ()
(15,5)

D10 ecth HanGoaee COWHiT BUA yPABHEHHH ABHKEHHA BAIKOM K-
«ocTit, Beunibi 1. L ABIAIOTCA, BOOGWLe rOBOPS, hYHKUHAMH Aas-
neHus W Temmepatyps. B obuiem cayuae p, T, a noToMy W m, §, e
HOCTOSIHHK BAOAb Beefl MHIKOCTH, Tak 470 1 W § He MOTYT GiTh
BHIHECEHBI H3-TOA 3HAKA MPOH3BOLHON.

B GOJbIUHHCTBE CyaeB, OLHAKO, HIMEHeHHe KOS(OHUHEHTOB
BASKOCTH BAOIb JKHAKOCTH HSHAWUHTCABHO, H MOTOMY MOXHO Cul-
“1aTh HX nocTosubMH. Tora ypastenss (15,5) MOKNO NpeACTABHTS
B BCKTOHOM BHE:

p[%-ﬁvwv] —gradp+ndv+ (g4 ) grad divv. (15,6)

310 — 1ak nasusaemoe ypasnenue Hasse — CTokca.

OHO CyIIECTBEHHO YNPOLIAETCH, €CH KHIKOCT MOKHO CUHTATH
HeckumacMoit. Torza divv = 0  nocneaunit wien cnpasa b (15,6)
Hcuesaet. PaccMaTpuBas BAIKYIO KHAKOCTb, Mbl AKTHICCKN BCrda
GyAem CHHTATL ce HCCHKHMAGMOM 1 COOTBETCTBEHHO STOMY NOMbIO-
BATLCA ypABIEHHEN ABHXKCHNA B BitAe |)

2ty —%gradp%—%Av. 15,7)

Tenaop HampsuKeriii b HeCKHMAEMOfi KHAKOCTH TOKe NPHHHMAeT

npocToit BHA:
ka

0
R Ca 158
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Mul BHZNM, 4TO B HeCKHMaeMOH KHAKOCTH BS3KOCTb OMNHCHI-
Baercs Bcero omanM  KosbdHikerTom. Ilockoabky npaxTANeCiH
JKHIKOCTh MOJKHO OYEHb HACTO CUHTATH HECHKHMaeMOH, OOBIYHO Hr-
PaeT PO HMEHHO 5T0T KOS(OHILHEHT BAIKOCTH 1. OTHOWEHHE

v=n/p (15,9)

HA3HIBAIOT KUKEMATUNECKOR 633KOCTHIO (a O caMoft 1) TOBOPAT TOrAA
Kak 0 Ounamuweckodl 6sskocru). TlpuBefem 3HAUEHHS BeqMUHH 1
W v 415 HeKOTOPHIX JHAKOCTe  rason (mpu Temmepatype 20°C)
B aGCOMIOTHBIX eIHHHIAX:

nrjecem v, emfe

Boaa. . . .. 0,010 0,010
Boaayx . . . . 1.8-10=* 0,150
Coupr . . . . 0,018 0,022
Tauiepni’. . . 85 68

Pryme . . .. 00156 0,0012

VnoMsmeM, uTO AMHAMHUECKAA BA3KOCTH T430B NPH 3ANAHHOM TeM-
IepaType He 3aBHCHT OT AABIeHHA. KHHEMATHUCCKaR e BAIKOCTH
COOTBETCTBEHNO OGPATHO NPONIOPUHOHANLHA AABACHHIO.

Ha ypaphenin (15,7) MOKHO HCKMOUHTS AaBICHHC TAKHM e
06pasom, Kak 3To GbI0 cAelaHo pambuie ¢ ypaphemnem Diirepa.
TTpumeHIB K o6eiM CTOPOHAM ypaBHCHMS ONepawiio rof, noayuIM:

2 rotv=rot [vrotv] + vArotv.
(cp. ypashene (2,11) amn waeasbwoli xwakoctn). Tlockoabky
3MeCh MIET Peuh O HOCKHMACMON IKHIKOCTH, STOMY YpaBHeniio
MOJXHO MPHAAT APYIOM BIiA, PACKPHB NeEPBHl Wiei B ero npasoii
4acTH 1O NpaBMAAM BeKTOPHOTO aHan3a M YNTA paBeHctso
divy =0

2 rotv + (vw)rotv — (rotv - Y)v=vArotv.  (15,10)

TMo MsBeCTHOMY pacTpeleeHitio CKopocTel, pacipeneneHHe Kanie-
JIA B KWAKOCTH MOMKET GhiTh HafleHo myTew pelles ypasHeHIs
Tuma ypabHenns Ilyaccona:
a0, o, oy,
i 9 0
Ap= Lirralra il (15,11)

OHO_1OTyuaCTCA NpHMeHeHKeM K ypaieniio (15,7) onepawm div.

TpHBeleM 31ech TaKKe ypaBHeliHe, KOTOPOMY YAOBIETBOPSET
YHKIUA TOKA P (¥, ) NpH ABYXMEPHOM TCUCHHH HECKHMACMOf BA3-
Kot JKHAKOCTH, OHO TOMYUaeTcs noxcTanosKofi (10,9) B ypanhenne
(15,10):

S A AAe AL ARG N -
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Heo6X0ANMO HamHCaTh ellle TPAHHUHOE YCAOBHE K YpaducHHAM
BHIKeHHS BASKOR JKHAKOCTH, Mesay 0BEpXHOCTbIO TBEPAOFO Tena
W BCAKOI BA3KOH AILIKOCTBIO BCETA CYULECTRYIOT CHAB MOMEKYAS-
HOTO CUEMAeiHs, MPHROAUIHE K TOMY, 4TO MpiAeraiouLitii k Teepaoit
CTeHKe C0fl JKHAKOCTH NOMHOCTbIO 3AACPIKABACTCSH, KAK Obl MPHAH-
nas K Heil. COOTBETCTBEHHO STOMY rpaHHuKOE yCioBHe K ypasiie-
HIERM JBIKeIHs BA3KOR KHAKOCTH COCTOHT B TpeGOBaKitH opalie-
Hits B HY/b CKOPOCTH AHAKOCTH Ha HEMOABIIKHbIX TBEPIIX NIOBEPX-

HocTAX:
v=0. (15,13)

TTouepkHeM, 4TO 34ech TPEOYeTCA HCUEIHOBEHHE KK HOPMAALHOI,
TAK W TaHTEHIHAMbHO/ KOMNOHEHT CKOPOCTH, MEXAY TeM Kak rpa-
HHUHbBE YCIOBHS K yPABHEHHSIM Hea/bHOM KUIAKOCTH TPeSyioT 06-
pauleHus B HYIb TOJBKO U, ').

B obmem cayuae ABmxylefics NOBEPXHOCTH CKOPOCTh V A0JKHA
6biTh paBRa CKOPOCTH 3TOH MOBEPXHOCTH.

JIerko HaMHCATb BBIpAXERHE AIA CHIbI, AchCTBYIOLIEH Ha ConpH-
KACAIOULYIOCH ¢ KIIKOCTHIO TBEPYIO MOBEpXHOCTS, Clia, JeficTBy10-
Wan Ha HEKOTOPBIl 51MEHT OBEPXHOCTH, ecTb He 94T0 HHOE, KAK
OTOK HMTyJIbca uepe3 TOT saement. [I0TOK HMmyAbCa depes sie-
went nosepxuoctn df ecth

My df = (0,04 — 074) df .
Hanncan dfs B sie dfs = nudf, t2e n— eAMHRAHE BeKTOp HOp-
MaH K TMOBEPXHOCTH, H NOMHS, UTO Ha TBEpAOf MOBEPXHOCTH

v = 0?), naxomum, uto cuta P, aeficrayioian na ey niouann
NOBEpXHOCTH, pasHa

p, — oy (15,14)

Pi=—oun,
[lepauiii anen ecTs 0BuuHOE AaBIeHHe KHAKOCTH, a BTOPON npei-
crapasier coGoil efiCTBYIOMYI0 HA NOBEPXHOCTS CHAY TPeHis, OBYC-
noBJeRnyi0 BsiakocTsio. [otuepikeM, ato n n (15.14) ects enu-
HRHbT BeKTOp HOPMAH, BlieNIHell N0 OTHOWIEHHIO K NOBEPXHOCTH
JKHAKOCTH, T. ¢. BRYTPEHHelt 10 OTHOLICHIIO K TBEPAOf OBEPXHOCTH.

Ecan Mb HMeeM rpatdly pasiena ABYX HeCMeLIHBAIOUIHXCH
uKocTelt (L1 KIAKOCTH  rasa), TO YCAOBHA Ha STOfi mOBEPX-
HOCTH TIIACHT, 4TO CKOPOCTH 00@HX JKHAKOCTel! AOMKHE GbiTh papHBl
H CHAB, C KOTOPHIMH OHH ACCTBYIOT APYT Ha APYra, AOJKHH GHITh
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HOfi CKOpOCTHio u. T110CKOCTs X, 2 BHGEpeM B OLHO K3 HHX, npH
ueM OCb ¥ HANPaBHM NO HANPABIEHHO CKOPOCTH . Bee BeaHUHHE
38BHCAT, OUEBHAHO, TOMBKO OT KOOPAHHATBI §,  CKOPOCTH KHAKOCTI
Hanpab/iena eage 1o ock x. M3 (I5,7) nMeem Ans cTauHoHapHorc
ABHIKeHHS

dp _ a*

=%
(YpaBienie e HEMPEPHBHOCTH YIOBICTBOPAETCH TOMACCTBEHHO.)
Orciona p = const, v = ay + b. Mpi y = 0 1 npit y = h (h— pac-
CTOsIKHE MEXY MIOCKOCTAMI) JOMKHO GHITb COOTBETCTBERHO 0 = 0
0= u. OTCiONa HaXoHM:

=0

v=Lu (17,1)

Takum 06pasom, pacmpenesiele cKOpoCTeil b KHIKOCTH HHEFiHO,
Cpeasss cKOpOCTH KHAKOCTH
,
1 u
+loa=t. ar
3

M3 (15,14) HaxomuM, 4TO HOpMalbas KOMOHeHTa AeficTsyioutel
112 MIIOCKOCTH CHB PABHA, KAK W AOKHO OBIO GHTb, OPOCTO p,

a TareHUKa/bas CHAA TPEHiA (Ha MIOCKOCTH y = 0) pasia
_ o dv nu
Oxy =N =" (17,3)

(1a nockocTH y = /i OHa uMeEeT O6paTHELH 3HAK).

Jladee, paccMOTPIIM CTAINOHAPHOE TeueHHe KHAKOCTH MEy
ABYMS METOXBIKHbINI NaPAILICTLHBIMH NIOCKOCTIMH MPH HATHUHI
rpaiuenTa faBiacHuA. KoopausaTs BHOWpacM, KaK B Mpeibilyluiem
caywae; och x Hanpabiena MO HAMPABASHHIO ASHIKEIHA KHAKOCTH.
Vpaphenna Hasbe — CTOKCa AaioT (CKOPOCTb 3a3:CHT, OYEBHIHO,
TGALKO OT KOOPANHATH §)

o _1op  op_g
3 mor oy T

I3Topoe 3 STHX ypasucHHii NOKA3IBAET, YTO AaABACHHE HE 3ABHCHT
OT ¢, T. €. NOCTOANHO BAOTH TOTUUMNE CAOS KHAKOCTH MEXKIY NJ10-
ckocTsmi. TOrAa B NEPBOM YPABHEHIN CNPaBa CTOHT (YHKUHA
TOIBKO OT X, 4 C/IEBa — TOAILKO OT y; TAKOE YPABHEHHE MOKET Bbi-
MOHATHCA, TOABKO €CAN €ro JeBan W NPaBas YacTH ABATIOTCA MO~
cTosmHENI Benumnan. TakiM 06pason,

dp

e — const,

™. e aasacuiic ApaseTen AuHelHON (pynKUHCH KOOPAHHATE X BAOTH
HANDABEH 1A OTOKA JKIAKOCTH. JL1A CKOPOCTH iKe TI0AYdaen Teneph

dp .
v=gy ¥t b





