-3. IITap B moToke

VYciioBue

Bananue 11-3. I1lap B moToke.

Pacuer cui, neficTByonux Ha pa3iudHbIE Teja, JABUKYIIUECS B Ta3ax M KUJKOCTHAX, SBJISETCS
YPEe3BBIYAHO CIIOKHON 3aja4eil. Y paBHEHU I'U/IPO- U a3POJMHAMUKN OY€Hb CJIOKHBI, UX pellleHne
BO3MOYKHO TOJIBKO JIJIsi TIPOCTBIX MOjesiell OOTeKaHus TeJl HAOETrarouMi TOTOKaMu. Tak Kak 9TH
poOJIEMBI UMEIOT TPOMAJTHOE TPAKTUIECKOE 3HAYEHHE, TO JIJIsl UX PElleHns IPUMEHIIOT pa3InydHble
MeTojibl U ux KombGuHanuu. OpauM u3 3bdekTuBHbIX (1 3bGEKTHBIX) U3 HUX SBJSETCS METO/]
pasmMepHOCTell 1 110100, KOTOPBI PEKOMEH/TyeTCsl MCIIOIb30BATH PN PENTEHUN JTAHHOM 3a/1a49M.

BBenenne. Metoa pa3zMmepHocTeii B Pu3UKe.

[TycTs Bam HEOOXOMMO yCTAHOBUTH BUJT 3aBUCUMOCTH (PUBNTIECKON BEJIMIUHBI A OT psijia BeJTMIIH
Y, 2.

A= f(z,y,z..). (1)

[IpejrrotokumM, 9TO 9Ta 3aBUCUMOCTb UMEET CTEIIeHHON B

A=Cz%727.., (2)

rie C' - 6e3pa3MepHbIil Ync/IeHHbI Koaddurment. JIrobas dusndeckas: dopmysia T0IKHA YIOBIE-
TBOPSTH YCJIOBUIO Pa3MEPHOCTEli, T.e. pa3MEPHOCThL BEJIMYMHDI, CTOSINEH ClpaBa, JOJIXKHA COBIIA-
JaTb C pa3MEepPHOCTBIO BEJIMIMHDBI, CTOHHJ,eIU/I CJIEBA. 9TO yCﬂOBI/Ie MOZKHO 3aIlliCaTb B BHUJIE CIMBOJIN-
YECKOI'0 PaBEHCTBA

[A] = [][y)[]".. (3)

31ech u fgasee obozHaueHo [A] - pasmeprocTh BesmanHbl A. PaBercTso (3) wHOTIa O3BOJISIET MOJTY-
YUTh CUCTEMY ypaBHEHWIl JId IoKasaTre el creneneit o, [3,.... st 37010 pazMepHOCTH BeJIMIIH
cJIeJlyeT BBIPA3UTh Yepe3 OCHOBHBbIE eauHHILI cucTteMbl CH u 3ammcaTh paBeHCTBa ITOKasaTeseit
CTeIleHel JIjIsI 9TUX OCHOBHBIX ejuHuIil. Cpasy 3aMeTuM, 9TO OIpPEIe/INTh 3HadeHne KoddduimeH-
ta C' B ypaBHeHHH (2) 9THUM CHOCOOOM HE BO3MOKHO, HO... W C 9TOi Ipo6aeMOii HHOT/Ia MOXKHO
moboporhest. Kak? - 910 mokazkeM JIaJIbIIe.

s Toro, 9TOOBI IMPOYHEE YCBOUTH METOJ, Pa3MEPHOCTEl, PEeIIruTe STUM METO-
JIOM CJIEJIYIOIILY O ITPOCTYIO 3a/1a4Ky (0TBeT KOTopoii BaM, KoHeYHO, U3BECTEH).

['py3 maccbl m mojiBerien Ha HeBecOMOil mpyzkuHe kectkoctu k. llpesmrosio-
JKUM, 9TO IEPHUOJI KOJIeOAHUIT ITOABEINIEHHOTO T'Py3a 3aBUCUT OT €ro MACChI,
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JKECTKOCTU TPYKUHBI U yCKOpeHusi cBoOojHOoro majenus ¢. llpejacraBum sty
3aBUCUMOCTD B BHUJIE

T = Cm®kP g7 (4)

0.1 Ncnosb3ys MeTo1 pa3MepHOCTEl, 3alUIIATE CUCTEMY YPaBHEHUIT sl OIIpe/JIe/IeHns IToKa3aTe-
Jieit creneneii oy, 3,y B hbopmyite (4). Haiiiure stn nokasaresu. 3anurure hopMyILy JiJisl IEPUOa
KOJIEOAHMIT TTOJIBEIIEHHOTO MPYKUHHOTO MAsAgTHUKA.

Yactb 1. «Bsizkoe» J1000BO€e COIIPOTUBJIEHUE.

[IepeitieM K OCHOBHOMY COJEP2KAHUIO JIAHHOIO 3aJaHusd. PacCMOTPUM JIBUKCHUE TTApUKa B KHJI-
KOCTH WJIU Tas3e.

[Ipn pBUKeHUM Tesla B Cpejie, HA HEro JIEMCTBYET CUJIa COPOTUBJIEHUS CO CTOPOHBI CPEJIBI.

[IepBoit OCHOBHOI PUYMHON BOBHUKHOBEHUS CUJI COMIPOTUBJIEHUS SIBJISAETCH BA3KOCTH CPEJIbI, 00Y-
CJIOBJICHHAA CUJIAMU MEXKMOJICKYAAPHOTO B3aANMOJIENCTBIA MEZKTy CIIOAMHA ABUZKYIIENHCA KATKOCTA
IJIN T'a3a, U B3aUMOACHCTBIA KUJKOCTA U IIOBEPXHOCTH TEJIA.

HpI/I JABU2KEHNU BA3KOI KHJIKOCTH, KOT'Zla CKOPOCTb 2KHJIKOCTH pa3-

JAYHA B PA3JIMYHBbIX TOYKAX, MEXKJY CJAO0AMU KHUJIKOCTA BO3HUKA- ZA
10T cuibl Ba3kocTu. [Ipocrefimmit ciryvait: CKOpOCTb YKUJIKOCTH U —
3aBHCHUT TOJIBKO OT OJHON KOODJAMHATHI z (CM. pHC.), TOTJa CHJIA, v
JIeHCTBYIOIIAs Ha TIOMA/IKY ILIOIma I S (BerHI/Iﬁ boJiee OBICTPBIIT L
CJION «TsSIHET» HUKHWUIA), 3a/1a€TCsl 3aKOHOM HBIOTOHA JIJIsT BA3KOTO — F
TpEHUd >
X
dv,
F=n— ()
dz

rJie 1) - U eCTh BI3KOCTh (KO3(hMUIMEHT BA3KOCTH) YKUIKOCTH MM Ta3a.

Ecin BS3KOCTB IB/IIETCSl OCHOBHO# TPUYUHONW BO3HUKHOBEHUS CHUJIBI JIOOOBOT'O COIPOTUBJIEHUSI,
cunia, JecTBYOllad Ha IIapuK, 3aBUCUT OT BA3KOCTU CPE/IBI 7], pa/iuyca IIapuKa T, CKOPOCTH €ro
nBuzkenus v. Unbivu ciioBamu, hopmyiia Jijis TONW CUJIBI UMeeT BU/T

F = Cn*rPu7. (6)

1.1 Onpejiesiure 3HaYeHMs TTIOKa3areieil creneneii a, 3,y B dopmyie (6), 3anummre 31y dhopmyiry
B SIBHOM BHJIE.

1.2 TlnacTuIMHOBBII TIAPUK PaJMyca 177 MEJJIEHHO OIYCKAeTCs B TJIUIEPUHE C TOCTOSTHHON CKOPO-
ctbio v1. C Kakoit CKOPOCTHIO Vg OY/IET OIMYCKATHCS ILIACTUIMHOBBIH MIAPUK B IVIUIIEPUHE, €CJIA €r0
pajmyc paBeH 1o = 2117 CuuraiiTe, YTO CHJIa CONPOTUBJICHUS Onpeesercs dhopmyioi (6).
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YHactb 2. «/IuHammdyeckoe» COIIPOTUBJIEHUE.

BTOpOfI HpI/ILII/IHOfI BO3HUKHOBEHHS JIOOOBOTO COIIPOTUBJICHUA {ABJIACTCA <«JUHaAMUKa» JIBUXKCHMA
KUAKOCTHU: IIpU 00TEeKaHNI KUJIKOCTBIO T€Jla U3MEHACTCA HallpaBJICHUE U MO/YJ/Ib CKOPOCTHU Te4e-
HUA KHUJIKOCTH. TeM camMbIM H3MeHSIETCS HUMIIYJILC 2KMJIKOCTU (FaBa), KOTOprfI 1epegaeTcd Tejry.
Kak HU3BECTHO, UMIIYJIBC, Heperﬂ‘aHHbe/'I B €lMHUIY BpeEMeEHU, €CTh CUJIA.

Nrak, B TaHHO# MOJIESIN CUJIA OTIPEJIEIIETC UMITYJIHCOM, IIPEAHHBIM OT CPEJIbI K Mmapuky. Pazymmuo
[IPEJIIOJIOXKUTD, YTO ITOT UMITYJIbC OIIPEIEJISIETCs IIJIOTHOCTBIO CPEJIBI P, PAJINYCOM IapuKa 7 U ero
ckopocTtbhio v. [TosTomy dopmysta /st IMHAMIYECKOTO COMPOTUBJIEHUS JIOI2KHA UMETH BHJ

F = Cp®rPu. (7)

2.1 Ompesienure 3HAUEHNST IOKa3aTe el cremneneii «, 5,y B hopmyste (6), 3amumure 51y HopMyty
B ABHOM BUJC.

2.2 JloxxeBast Kallisi BOJIbI PaJiuyca 1| IaJaeT B BO3/LyXe ¢ HEKOTOPOI yCTaHOBUBIIENHCsST CKOPOCTHIO
v1. C Kakoit CKOPOCTBIO Vg OYJIET OIyCKATHCS B BO3JIyXe KAILIA, PaINyC KOTOPOI B JBa pa3a 00JIbIIe
ro = 2r1?7 CumraiiTe, 4TO CHJIA CONPOTUBIIEHUs onpeessaercs dhopmytoit (7).

YHactp 3. O0mmii ciryygaii: 1eficTByIoT 00e NpUYUHbBI.

B obmem cydae cuiia, JeficTBYIOIad Ha MIAPUK, JIBUKYIIUNACA B BA3KON cpejie, 3aBUCUT OT YeThI-
pex BeJIMYWH: TIJIOTHOCTU CPEJIbI, paJINyca IapuKa, ero CKOPOCTH M BA3KOCTH cpejbl. [IpencraBum
9Ty 3aBUCUMOCTL B BUJIE

F = CprPorn’. (8)

PasmepnocTn BemuauH, BXOAAINMX B 9TY (POPMYJTY, BhIpasKaeTcsd Uepe3 TPU OCHOBHBIX €IUHUIIDL:
MeTp, CeKyH/a KujaorpaMM. A Hem3BeCTHBIX IoKasareseil — derbipe! ITosroMmy sTi mokasaresu mHe
MOT'YT OBITBH OIIPeIeIeHbI OJHO3HAYHO.

3.1 Boipasure mokazaresun crenenu «, 3,y B dopmyie (8), uepes mokazaresb . Samurmmre (hop-
Mysy (8) B siIBHOM Bujie.

[IpeacraBum Temnepsb dhopmyty (8) B Bujie

F = C(Re)p*r’v, 9)

e C'(Re) - nensBectHas dbyHKIWms 0T Ge3pazmepHoro napamerpa Re, KOTOpbIi Ha3bIBAETCS UC-
jom Peitrosbica. Dta (hyHKIMS HE U3BECTHA, HO... KAK U3BECTHO, «BCsKAsl HEM3BECTHAs (DyHKITHS
pUOIM3UTEIHLHO JINHEHHA. .. >

’3.2 Bripasute 6e3paszmepnoe unciio Peitnosbica Re uepes napamerpsl 3aja4du p, r, v, 1). ‘
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Hactp 4. dKCcriepuMeHTaIbHbIE U3MEPEHUS.

SKCHepI/Il\/IeHTaJIbHO U3MEPEHbI CUJIbI JIO6OBOFO COITPOTUBJICHUAA, ﬂeﬁCTByIOH_H/Ie Ha pa3J/IMYHbIC Ia-
PUKWY, JIBIKYIIAECH B PA3TMIHBIX CPeIax, ¢ pa3jnaubiMu ckopoctsamu. B Tabsure 1 npejcraBiieHbt
Pe3y/IbTATHI TAKUX U3MEPEHUil, B Hell YKa3aHbl: BEIIECTBO OKPYZKAIOIIEN CPeJIbl; BA3KOCTH 3TOI cpe-
JIBL 7); €e IJIOTHOCTH p, PAJINYC IIapuKa 7, CKOPOCTH JBUXKEHUS IIapUKa v, U3MEPEHHOE 3HAYEHUE
CUJIBI JIOOOBOT'O cOnpoTUBJIeHus F'.

Tabmuma 1.
n,Ila-c P, 5 r,M v, | FH
BO3/IyX 1,8-107* | 1,20 1,0-1073 | 5,0 | 1,66-10~*
BoIA 1,14-10° | 1,0-10° | 1,0-10° | 1,0 | 2,04-10°3
oJmMBKOBOe Macyo | 8,4-1072 | 1,26-10% | 1,0-1072 | 1,0 | 8,45-107*
TJINIEPUH 1,48 0,92-10° | 1,0-107 | 10,0 | ?

4.1 Vcnionb3yd JlaHHbIE TAOUIBI, HAWJUTE 3HAYECHUE CUJIBI JOOOBOT'O CONPOTHUBJIEHU, JEHCTBYIO-

MyI0 Ha MMapuK, JBUKYIMAICA B InNepruHe. XapaKTepUCTUKHU MMapruKa 1 TVINIepUHa yKa3aHbl B
nocsieHeit crpoke Tabsmrsr 1.

7
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