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TockoJbKY IJIOTHOCTE BO3AYXa H €PO BSI3KOCTL B O0OHMX CAy4asX OAMHAKOBHI, IOAb-
eMHas CHJia He M3MEHHTCH, eC/iM He M3MeHATCH 3HaueHUs QYHKUNHA f; ¥ Ko3pPHuIHEHT2
npH He#f. Yc/IoBHeM 3T0ro sBisercs 2w, = [3w,, OTKyAd
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§ 99. TypOyneHTHOCTD H THAPOAHHAMHYECKas HeyCTOHYMBOCTD

1. lo cux nop npH H3y4eHHH JBHXKEHUIl XKUIKOCTH Mbl HMEJIH B BULY
TaK Ha3hIBaeMBIE AAMUHAPHbIE (CIOUCTHIE) TEUeHHs XKUAKOCTeH U rasoB.
Oco0eHHOCTBIO JIAMHHADHOTO TEUYEHUsl SIBJISAETCA €ro pecyAspHOCTb.
TeueHue npH COXpAHEHUH JIAMUHADHOCTH MOXeT H3MEHSTBCH JMilb
BCJIEAICTBHE H3MEHEHHA CHJ, ACHCTBYIOWMX HA KHIAKOCTb, HJIH BHEUIHHX
yCJIOBHH, B KOTOpbIX OHa HaxoiuTcs. Tak, IpH JaMHHApHOM TeYeHHH
B IpAMONHHEHHOA TpyOe NMOCTOSIHHOIO MNONEPeYHOro CEeYeHHS YaCTHIBI
JKHIKOCTH JBHXYTCA BJOJb IPAMOJHHEHHBIX TPaeKTOpHH, napaJelb-
HBIX ocH TpyOn. OfHAKO NpH AOCTATOUHO OOJBIIHX CKODOCTSIX JaMH-
HapHOe TeUeHHE OKA3bIBACTCA Heycmouuusbim H NMepeXOfUT B TaK Hasbl-
BaeMoe mypOysenmuoe meverue. TypOyJeHTHOE TeYeHHE — 3TO TaKOe
TeueHHe, TMAPOJMHAMHMYECKHE XapPaKTEPMCTHKH KOTOpPOro (CKOpPOCTb,
LlaBJIeHHe, a JJIF Ia30B — IUIOTHOCTD H TeMnepaTypa) GBICTPO U Hepery-
JIAPHO H3MEHATCA Bo BpeMeHH (Quykryupyror). HacTHUB KHAKOCTH
COBEpLIAIOT HeperyJ/sApHbie, HeyCTAHOBHBLIHECH JBHXKEHHA IO CJIOXKHBIM
TPaeKTOPHAM, YTO NPHUBOJUT K HHTEHCHBHOMY IepeMElIHBAHHIO MEXIY
CJIOSIMH ABHKYILedicst xxHAKocTH. [IpuMepaMu MOTYT Clly>KHTb ABH2KCHHE
BOJil B OyDHOM TOPHOM MOTOKE, BOJONAJE HJH 32 KOPMOH GBICTPOILILI-
Bylllero Kopa6.asi, JBHXKeHHe JbIMa, BhIXOAsAUIlero u3 ¢a6puyHol TpyO6si
H T. n. Takue GbICTpEIE M HEPETYMASIDHEIE H3MEHEHHS IIPOUCXOIST He
H3-32 U3MeHeHHH JeHCTBYIOMHX CHJI HIH BHEUIHUX YCJIOBHH, a BCJEACTBHE
HEYCTOHYHBOCTH JIAMHHADHBIX TEUEHMH TIPH OMNPEJENEHHBIX YCJIOBHAX.
HeycrofiuuBocTh JJaMHHADHEIX TeYeHHH ¥ BO3HUKHOBeHHE TypOYJIEHTHO-
CTH —— OYeHbL CJIOKHEIE BOIPOCH!, ellle JaJeKHe 10 OKOHYATEIbHOro pe-
menusi. PaccMoTpeHue HX JlaleKo BHIXOJMT 3a PAaMKH Hallero Kypca.
Tewm He MeHee HMeET CMBIC/ IIPHBECTH IPOCTEHIIH TpHMep, KOTJa BOIIPoC
00 yCTOAYHBOCTH JAMHHAPHOTO TedeHHs pellaercs 3JeMeHTapHO.

2, TakuM NpuUMEpPOM MOKKET CJAYKHTh YCTAHOBHBLIeeCsl JIaMUHAPHOe JBHMKEHHE
HKUAKOCTH M1y JBYMs BpaIllaloUMHCS KOaKCHaIbHEIMH LHAHH/PAMH TIPH GOJBLUIHX
yucaax PeitHoabAca (cM. § 96). TIpu Gosmpuinx yuciax PeltHoNbACa BASKOCTBIO KHI-
KOCTH MOMKHO npeHeGpeyn, CYHTad XKHIKOCTh uAeanbHof. JIng uieanbHuX HIAKOCTEH,
H3-32 OTCYTCTBHS TAHTEHUHAJIBLHHX HampsKeHHH, 3aBHCHMOCTh CKOPOCTH OT pac-
CTOSIHHA JO OCH BPAILEHHS MOXKeT GhiTh NPoH3BoaAbHOH: v = v(r). Ho yxXe HHYTOXKHO#
BSA3KOCTH JOCTaTOYHO, 4TOGH! CYCTS1 HEKOTOpOe BPeMs IocJe Hayaja IBHXKEHHS yCTa-

, HOB:LQIIO(éb BIOJIHE OTpejie/leHHOe paclpeje/ieHHe CKOpocTeH BJoJb pajuyca, a HMeH-
Ho (96.8). .
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OnHaxo Ui NoC/eRYIOHX PacCy X AeHHH KOHKpeTH3alus Buaa GyHKUHE v = 0(r)
He 06sa3aTebHa. B HeBO3MYIEHHOM MOTOKe WACTHLLI KHAKOCTH ABHKYTCS N0 OKPYXK-

. . v(r .

HOCTSIM C ONpPEJeJEeHHOH YTIJ3OBOHl CKOPOCTHIO (r)—_—L). PacemotpuM kanoi-n1u6o
r

97eMeHT XHIKOCTH, BpalllalOMHKACH MO OKPYMKHOCTH paauyca ry. Ha nero geficteyer

LUEeHTpOCTpeMHTe/bHAs chla Fy = mw?(ry)r,, co3aaBaeMasl pPa3sHOCTBIO [ABJEHHH

OKpYXarollel XKuAKOCTH. BBessi MOMEHT KoJlHuYecTBa ABHKeHUS L(r) = mr?w, 3anuiuem

L2

r
BhIpaXKeHHe AJI CHIB B BHAe [y = —;‘Q Ionyctum renepb, 4To NOJ BAHAHHEM Ka-
o

KOFO-TO GECKOHEUHO Majoro CJY4ajiHOPO TONYKA DPAacCMaTpHBAEMEIA SEMEHT KHJ-
KOCTH CMECTHJICSL B HOBOE NOJIOKEeHHe, HaXoJs1leecs Ha paCCTOSIHUHM 7 OT OCH Bp allleHHs.
MokHo npeanosiarate, YTo TOTYOK OBUI COBEPLIEH B HANPaBJICHHH OT HJAH K OCH Bpa-
IIEHHS, TaK KakK, eCJH ABHMCHHE KHAKOCTH HEYCTOHUHBO NO OTHOUMIEHHIO K BO3MY-
IIEHHSAM CNENHATbHOTO BHAA, PO OHO HEYCTOHYHBO BooOIle. MOMEHT CHJIBI TaKoro
TOJIYKA OTHOCHTEJbHO OCH BpalleHHS paBeH HYMIO. Pe3ynbTHpymoMmAasd CHJI JaBJeHHS
OKpYXamollell XHAKOCTH TaKie He JaeT MOMEHTa, NMOCKOJbKY OHa HampasjeHa K OCH
BpamenHs. [lo3ToMy npH CMellleHHH 3JjleMeHTa MOMEHT ero KOJIHYeCTBA JBHMEHHS
COXpaHuTCcs, T. €. H B HOBOM NOJIOXKeHHH 6yneT L(rp). UToOH cMeCTUBUIMACS 3JeMeHT
pPaBHOMEDHO Bpalla/Csl NMO OKPYMXKHOCTH pajuyca r, Ha HEro JOJKHA AEHCTBOBATh

2 (r,
LeHTpOCTPeMHTe/IbHAsA cHIa Fjj= ‘rﬁ(rTﬂl Mexny 7eM eluHCTBeHHas CHJa, KOTOPOH
" L2 ()
OH TOJBEPMeEH, €CTh CHJIA JABJEHHS OKDPY:KalolleH XHAKOCTH, a OHa paBHa F = oo ol

Ecan sra cuiia He paBHa Fj, TO 3/e€MEHT JXKHIAKOCTH He yIEPKHTCA Ha HOBOH KpYyro-
Bo#t op6HTe, KyJa oH nonai. OH 6yJeT 1160 BO3BPALIATbCd K HCXOAHOH Op6HTe, JHGO
yAanATbCA OT Hee. B mepBoM ciydae ABHMKEHHE XHIKOCTH YCTOWYHBO, BO BTODOM —
HeycToiunBo. JlonycTuM, Hanpumep, 4ro r > ry. Betn F > Fi, 1o e. L2 (r) > L? (ry),
TO AaBJIeHHE OKDYXaiowleH KHAKOCTH GoJblle TOTO, KOTOpoe TpebyerTcsl As yaep-
MKaHHSl CMECTHBLICTOCS 3JieMEeHTa JKHAKOCTH Ha OKPYKHOCTH pagnyca r. CMecTus-
IIAHCA 3JIEMEHT BepHETCA Ha HCXOAHYIO OKPYXKHOCTb -— ABHXKeHHe yCTOoHYHBO. Ecian
xKe F< Fy, voe. L2(r) < L% (rp), 30 cuiibi JlaBeHusl OKpPYsKalomeH XKHIKOCTH He-
JOCTaTo4HO, 4YTOOLI yJep:KaTh 3JEMeHT Ha OKDYMKHOCTH pajHyca r. DJIeMeHT KHJ-
KOCTH 6yjeT yXOAHTb ellle Jajblie — JBHIKeHHe HeycToHiunBoe. Eciu r < ry, TO pac-
CyXpaasi aHalOTHYHO, HaljeM, uTo npu L? (r) < L% (ry) ABHMeHne YCTOHUKBO, a INpH
L2 (r) > L2 (ry) — neycroliunBo. B oGoux cayuassix KpHTepHH YCTOfUHBOCTH MOM-
HO BBIDA3HTb HepareHCTBOM

dL2
dl; >0, (99.1)
Hu
d 3
-3 (rie?) >0. - (999

3. TakuM o6pa3oM, ATsl YCPOHUHBOCTH HEOGNOAHMO, YTOGH! BeMMYHHA ri@? MOHO-
TOHHO BO3pacTaqa HpH YAaJeHHH OT OCH BpalieHHs. EclH LUWIHHADH BpamaioTcs
B NPOTHBOINOJIOKHbBIE CTOPOHbI, 70 3T0 HEeBO3MOXKHO. JleACTBHTeJLHO, B 3TOM Caydae
Ha HOBEPXHOCTAX LWJHHJIPOB YIJOBas CHOPOCTb () HMeET IIPOTHBOIOJOKHbLIE 3HAKH.
Tak kKaK @ — HenpepbiBHasA GYHKUUSA 7, TO OHA JOJIKHA 06DAILaThesl B RY/Ab B KaKO#H-
TO NMPOMEXKYTOYHOH TouKe. B 5Tl Touke BesHynHa rie? paBHA HYJIO, T. €. JOCTHIaeT

d
MuHuMyMa. Ilo pasubie CTOpOHH OT Hee NPOM3BOAHAS 5(#10)2) HMeeT NPOTHBONOJOXK-

HEle 3HAKH, T. e, ycJIoBHe (99.2) He MONKeT BBIMOJNHSATHCA. 3HAUHT, €C/IH LHJIHMHAPH
BpalIalTCsl B NPOTHBONOJOXKHLIE CTODOHBI, TO ABHXKEHHE KHAKOCTH HEYCTOHYHBO.
Ono Gyner HeyCTOMYHMBBIM ¥ B TOM CJyyae, KOrja BHYTPeHHHH LHJAHHAP Bpauiaercs,
a HapyxXHbIll mokoutcsl. [leficTBUTeNbHO, HA NOBEPXHOCTH HAPYXKHOrO UHJIHHAPA
r*w® = 0, a Ha NOBEPXHCCTH BHYTpeHHero riw? >0. [TosroMy ¢ yBe/IHUEHHEM 7 BeJH-
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yuHa r*®? He MOXKET MOHOTOHHO BO3PacTarhb, H JBHKEHHE HeYCTOHYHBO. Ecan e Bpa-
L[AeTCs HAPYKHbIH UHJIHHAD, @ BHYTPEHHUHA NOKOHTCS, TO YCTAHOBUBLIEECH BpAIIEHHE
XKHUAKOCTH OyJleT yCToHYuBLIM. B 5ToM ciydae ¢ yjlaneHueM OT OCH BpPaUeHHs YIJIoBast
CKOPOCTb ® BO3pAacTaeT, a NOTOMY TeM GoJiee 6yjeT Bospacrarts rfw?. Tenepb craHo-
BHTCA NOHSATHBLIM, MOYeMY NPH H3MePeHHH KO3(pQHLHeHTAa BHYTPeHHEro TPEHHs IO
MeToAy, ONHCAHHOMY B KoHle § 96, Jo/:KeH BpaIaThbCs HAPYKHBIH, a He BHYTpEHHHM
UUIHAADP. B nNpOTHBHOM ciyuae BpauleHHe KHAKOCTH MEXAY UWJIHHAPAMH OGbLIO
6bl HeyCTOHYHBBIM.

4. TpuBenenHoe ucciae0oBaHHE ObLIO BHIMOJHEHO (e3 yyeTa BSIBKOCTH KHAKOCTH.
CuJibl BA3KOCTH, YMEHbIIA KHHETHUCCKYIO SHEPTHIO XKHAKOCTH, BCET/a MPEnsaTCTBYIOT
paspuTHIO HeycToiuuBocTeil. O6siacTb HeyCTORYHBOCTH JIAMHHAPHOTO TeYeHHd CY-
KaeTcsi. OrpaHHIHMCs 3TUM OOILIHM 3aMedaHHeM O POJIH CHJI BA3KOCTH, TaK KaK Hallel
Hebl0 GBUIO TOJABKO NMOKa3aThb Ha NpocTeiileM NpHMepe, 4TO JaMHHApHOe TedeHHe
KHAKOCTH He BCeTJa yCTOHYHBO.

5. Ilpu Bo3pacTaHHM CKOPOCTH TedeHus JaMHHApHOE [BHKEHHe NePeXOLHUT
B Typ6ynentHoe. CKOPOCTb, NPH KOTOPOH 3TO NMPOHCXOJHUT, HA3LIBACTCS KPUMUYECKOL.
BmecTo ckopocTH Jydiie MOJMB30BaTbesd Ge3pasMepHOH BeJIHIHHOH — dHCIoM Peil-
HosbAca. JleHcTBHTeNbHO, coOOpaxeHuss O NOJOGHH, H3JOXKEHHbE B NpeblfylieM
napa-pade, OTHOCATCA H K TYPOYJNCHTHEIM TeYeHHSIM, a TaKKe K Nepexoly OT JaMH-
HapHOTO peKHMa TedeHHd K TypOynentHoMy. IlosToMy @ eeomempuuecku nodobHoix
cucmemax nepexold OM AQMUHAPHOZO pexcuma medenus K mypGyrenmuomy O0ANeH
npoucxodume npu 00HUX U meX e 3HaveHuax wucaa PetinoasOca. JTOT 3aKoH GbLT
ycTaHoBeH PeiiHOMBACOM H3 coobpaskeHuil TeOpHH pa3MepHOCTH. [ paHH1HOe 3HAYeHHE
yncia PefiHonbACa, NPH KOTOPOM JIAaMHHAPHBIH PelKHM TeueHHs cMeHsietcs TYpGyJ/eHT-
HBIM, Ha3bIBAeTCs Kpumuseckin wucion Pednonrsdca u obosnavaercss Rey,. 3navenne
Reyp 3aBHCHT OT KOHGUIypaluH Tel, o6TeKaeMblX KHAKOCTbIO, a TaKikKe OT CTeNeHH
BO3MYLIEHHOCTH CaMOTO JIAMMHADHOTO TeyeHHs. TaK, NpPH TEUeHHH 1O IPsMOJHHEH-
HO# TPyGe KPYraoro cedenus Rey, = Palv = 1100, eciu Tpy6a HENOCPEACTBEHHO NPH-
COeflHHEHa K BOJONPOBOAY H HE MpPHHATH CHelHaNbHblE NPeJOCTOPOKHOCTH AJIS
YMeHblIleHHsT BO3MYLIEHHOCTH BOIBE! Y Kpas TpYOHl (@ — paguyc Tpy6bl, T — cpelHss
CKOPOCTb TeueHHS). BeJqMuHHY HauyaJbHOH BORMYIIGHHOCTH MOXKHO YMeHbLIHTb, NPH-
MeHAS Tpy6bl ¢ [MIaAKHMU CTEHKaMH H 3aKpYIJieHHbIMH KpasiMH. KpoMe Toro, cienyer
NPHCOEAHHATE HX K 60JbLIoMy 6aKy € BOJOH H NMOJOXKAATh, NOKA BOJA B HEM He YCIO-
KouTcsi. TaKHM myTeM ypaeTcs JOOHTbCS 3aTACMBaHHS JaMHHAPHOTO PEXXHMa B TpY-
6ax [0 3maumre/bHO Gonbuinx Rey,, Hanpumep 10 Re,, = 25 000.

6. 3axonnl [Tyasens, kKaK yKe YKa3blBaJoChb, OTHOCATCA TOJBKO K JIAMHHAPHBLIM
TEUEHHAM KHAKOCTH No Tpy6e. Ilpeanosoxkenne o TaMAHAPHOCTH GLIIO SIBHO HCHOJb-
3oBaHo npu BeiBoge dopMya (97.4) u (97.16). Ho Ee cronp oueBHAHO, Ifie HCMOJb-
3yeTcs 3TO NMpeiNoJOXKeHHe NpH BrBofe dopMyarl [Tyasefina (97.11) MeTogoM TeopuH
pa3mepHocTH. Pa36epeM 3TOT Bomnpoc, a TakikKe BBHIACHHM, Kakol GopMyJoll JoMXKHa
6biTh 3aMeHeHa opmyJaa Ilyaseitns npu Typ6yJenTHOM TeyeHuH. [1pu Typ6yJeHTHOM
TeUeHHH YAaCTHIBl JKHAKOCTH ABHKYTCS C YCKOPEAuAMU, 3 TOTOMY CYIIEeCTBEHHYIO
POJIb NOJIKHA UTPATh naomuocms scudkocmu . OHa He 06513aTe/IbHO JOJIXKHA BXOJIHTD
B KOMOuHau#H Q/p, Kak ObLIO NpH JaMHHAapHOM TedeHud. Hamportus, BennuuHul
Q ¥ p MOryr BXOZuTb He3aBHCHMO. DYHKIHOHANbHAA CBA3b JOJIKHA CYNECTBOBATD
MEeXAY MATbIO BeJHYHHAMH
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a He MeXJ1Y 4YeTbIpbMdA, KaK (I35 6} NpH JIaMUHADHOM TEUYCHHH. M3 3THX nsaTH BeNHYHH
MOXKHO COCTaBUTb JB€ HE3dABHCHMBLIE 6e3pa3MeprIe KOM6HH3LLPIH, HanpuMmep

Q I

. =
o Fi—h St Re=T

’

rie & — cpenufn CKOPocTb TeyeHHs, onpefesigeMas cooTHouleHneM @ = 7S, a -— pa-
Anyc Tpy6s1, v = 1)/ p — KHHeMaTHyecKast BA3KocTb, CorviacHO NpaBHIIy pasMepHOCTH
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OflHa M3 STHX Ge3pasMepHbIX KOMGHHALMH AB/ACTCS (yHKUKeH APYTO#. DTO MPHBOAKT
K COOTHOLIEHHIO

Q=C (Re) ——EP—Z pS2. (99.3)

Ilpr namuuapnoM TtedeHuH KosdpuiueHT C ecTb MOCTOSIHHAS, 3aBHCSWAsl TOJbKO
oT QopMbt monepegHoro cedenHs Tpy6H. [Ipu TypOyJeHTHOM TEUEHHH 3TOT KO3(pH-
LHeHT cTaHOBHTCH (yHKuMefi uncia Peiinoabaca. @opmyny (99.3) nerpymso npe-
o6pasoBaTb K BuAY :
Py—P;, _ A(Re) p?? (99.4)
l a 2

B KaKOM ee OOBIYHO MHWIYT B rHipasinke. Kosdduiuent A cesizan ¢ C cOOTHOLICHHEM

2
}‘(Re),'_ nC (Re)Re *
OH uasniBaeTcst Koxuyuenmom conpomugaenus mpybel, TIpn JaMHHApHOM TeUeHHH
KOo3(xpHLHEHT COMPOTHBIEHUsT 0OGPaTHO NpomnoplHoHaleH uucay PefiHoapgaca. [lpu
TypOyJIeHTHOM TeueHHH BHA ¢yHKUHH A(Re) ycranabjnBaercss SMIHDHYECKH,

ITo moeoay npueeieHHoro BHBoAa dopMya (99.3) u (99.4) HeoGXoaHMoO celaThb
clenyoiee 3aMmedanune. TypOyJleHTHOE TeueHHe eCTh HecTallHOHapHoe TedeHHe. Ha pe-
TyJsipHOe [BHMKEHHe HAaKJaJEBaloTCS HeperyJspHbe KojeGaHHS M BpAalleHHS -—
nyascayuu, KOTOPHIM CBOHCTBEHHH! Ofpefie/ieRHble MepHojbl BO BpeMeHH. TakHM
o6pa3oM, pedb HIAET O HECTALHOHAPHOM JIBHKEHHH C ONPEeleJCHHLEIM XapaKmepHbiM
8pemerem W JaKe HECKOJIbKHMH xapaxmeproimu spemenamu. Ilostomy, Kasaaoch Obl,
B opmynax (99.3) u (99.4) xosdpuunentst C H A JOJIKHBE G11H Gbl 3aBHCETh HE TOJBKO
oT 4yHcaIa Peiinodbica, HO H oT yucaa Crpyxansi. OgHako npu ycraHoBHBiueHcs TYp-
6yneHTHOCTH uncao CTpyxans camo siB/isiercsl pyHKuHel yncaa Peftnoabaca, a noTOMY
HeT HHKAaKoro CMHCJa BBOJHTb €ro B (bopMyJIbI (99.3) u (99.4).

SALAYA

Tak Kak B WJeaJbHOH KHAKOCTH NpPH JMi0OLIX JBHXKEHHSIX He MOTYT BO3HHKAaTh
KacaTeJIbHbi¢ CHJIBI, TO BO3MOXKHBI Pa3pbIBHble Mederus, B KOTODHIX KacaTteJbHbie
COCTABJISIIOUHE CKOPOCTH XKHKJIKOCTH MPETEPNeBaroT pa3phls Ha HEKOTOPOH NMOBepXHOCTH
(HenoABHKHOK WM IBWXKYuelcs). Takue TeueHHs Ha3bIBAIOTCH MAHSPHYUAALHOIMU

paspoisamu. IokasaTh, 4To TaHreHLHATb-
Hble Pa3PLIBEL B HECKHMaeMO# XKHIKOCTH

7 7/

8 4 THAPOAHHAMHYCCKH HEYCTOHYHBHL.
/ Pewes#nue. Ilonatho, 4o AaB-
/ JIeHHs] TIO pasHble CTOPOHBI OT MOBEPX-
A /4 A / HOCTH paspbiBa JOJKEH GHITH OfIHHA-
7 KoHl. IIpH cramuoHapHOM TeYeHHH TIO-
a) 6 BepXHOCTb TaHTE€HIHANBHOTO pa3phiBa
HETNOJIBMIKHA B TPOCTPaHCTBe. lloaToMy
PHc. 263. Ha Heil Jiexar JuHUH Toka. [lycte AB —
oana u3 HuX (puc. 263, a). HonycTum,
4TO B pe3yJibTare KakKoro-To GeCKOHeYHO
Maloro BO3SMYIIEHHSI Ha JIMHMH ToKa AB BosHHK Gyrop (puc. 263, 6). Toraa co
CTOPOHEI / PacCTOSIHHS MEXAY JIMHHAMH TOKA YMEHbLIIATCSI, a CKOPOCTb XKHAKOCTH
yBenpuutTcs. HanpoTus, co cropoubl [/ paccTOSHHS MeXIY JHHHSMH ToKa OYyAyT
GoJibille, H CKOPOCTb KHAKOCTH yMeHbuiwtcsi. CorsacHo 3akoHy Bephynanu nasije-
HHe co cTopoHbl // Bospacter, a co croponsl / ymager. Iloj BAuSiHHEM BO3poCLIeH
PAa3HOCTH JaBJeHH# 6yrop 6yeT yBeJHunuBathes elle 6oJblie, T. €. ABHKeHHe sSBseTcs
THAPOJAHHAMAYECKH HeyCTOHYHBHIM. Takofi HeYCTOMYHBOCTHIO OOBSICHSETCSI pasBeé-

BaHHe (J1aros Ha BeTpY.



