IIMKOJA B

nomocamu. A nocuennee soipaxenne aas W (I,d) sBasercs
SMIMPHUYECKH MOJyYeHHo# Hamu ¢dopmyaoii (ocHOBaHHONH Ha
OIIBITE) JIJISI ONIPE/EJICHIUSI MATHUTHOI SHEPIUH JAHHOTO JIEKTPO-
MarHuTa.

Tenepb TPUCTYIIUM K ONpEIEJEHUI0 MArHUTHOW HMHIYKI[MH
nosis. Paznesms soipaxenue 11 W (1,d) Ha o6beM BosLymHoO-
rO 3a30pa MeXy II0JI0CAMH 3JIeKTPOMArHUTA, IIOJIyYUM 00beM-
HyT0 TJIOTHOCTH MArHUTHOI sHeprun (BCeMU HeKelTaTeNbHbIMI
KkpaeBbiMu addexTaMmu Mbl GyjieM npeHeGperath):

w(l,d)= AK(d) p2 ,
Sd
rje S — IIOMab MOIEePeYHOro CeUeHNS MOJII0CA dJIeKTPOMArHu-
ta. C Ipyroii CTOpPOHBI, 06beMHAS TJIOTHOCTD MATHUTHOTO TOJIS
IPSIMO TIPOTNIOPIIMOHANbHA KBAJAPATY MAarHUTHON MHAYKIMU B B
JAaHHOM MecTe IIPOCTPAHCTBA:

B
2upy

rage | — OTHOCHUTeJIbHAad MarouTHadA MPOHUIIAEMOCTDb BeEIeCTBa,
Wp — MarHuTHasd IOCTOSIHHA. N3 conocraBaenus ABYX IIOCJIE-
JHUX BprEl}KGHI/Iﬁ CJeayeT, 4YTO MariuTHad MHAYKIUA U CUJA
TOKa CBA3aHbl COOTHOIIEHUEM

w(l,d)=

2upAK (d)
Sd

[TocKOIbKY /LISt IAHHOTO dJleKTpOMaruuta rpaayuposka K (d)

B(I,d) = I.
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Puc.4. 3aBUCUMOCTb MarHUTHOV UHAYyKYUNM OT CUJIbI TOKA 1PHU Pa3HbIX
3HAYeHUAX MEXTIO/IIOCHOIo pPaccroaHA d

y’Ke yCTaHOBJIEHA, MOKHO rpaduyecKu MOCTPOUTb CEMEHCTBO
sasucumoctn B (1, d) (puc.4). U3 nonydyennbix rpadukos
MarHuTHasE MHAYKIHS HENOCPEJCTBEHHO olpesesercs 6e3 us-
MepeHusi U 0e3 BBIYMCJEHHS IIPH PA3HBIX 3HAYCHUSIX JHOO d,
60 I. TakuM 06pa3oM, MbI MIOJIYUYHIN SMIUPUIECKYIO (HOPMY-
Jy M CO3JalM TPaJyMpPOBOYHBIE KPUBbBIE /IS OIpPEJeJeHIS
MHYKIIMH MardHuTHOTO TIOJIS.

puHLMM

Toppuydennu
LeHTpobexxHas
C/na nMHepLUnm

A.BYPOB

CPEJHEN IIKOJIE IIOYEMY-TO OUYEHbD «BOATCS» CU-
Jipt nHepruu. Kak tak — 9T0 9T0 3a CHJIa, KOTOpAsi HE XO4eT
HOJUUHATbCA TpeTbeMy 3akoHy Hbiorona? Tem He menee, Kak-
JIOMY TIDUXOJIUTCS] CTAJKUBATBCS C ATON CHUJION 110 MHOTY pa3 Ha
JTHIO, ¥, BEPOSITHO, IPUIILJIO BPEMSI TOTOBOPHUTH O HEKOTOPBIX €€
<KQKYIIXCSI» CTPAHHOCTSIX.
Haunewm ¢ 3azauu.
3amaua 1. B 20pu30Hmanivroli naocKOCMu Hd NPYKUHKE
KpYymsim Kamenv ¢ NOCMOSIHHOU Y2060t ckopocmvio o . Hail-
dume ycmanosuguieecsi 0GuUXeHUe CUCMeMbl U uccaedyiume
YCMOUMUBOCIL IM020 0BUKEHUS, eCAU OAUHA NPYKUHKU 6
Hepacmanymom cocmosnuu I, xecmxocmv npyxunxu k, a
macca kamus m.
IlepBoe pemenue. B 1koJie, BEposTHO, 3Ty 3a/1a4y CTaau Obl
pemrath_Tak. llenTpocTpeMuTebHOe yCKOpeHHEe KaMHSA DPaBHO
a=—r , Thle ¥ — JJIMHA IPYKUHKHA B PACTSHYTOM COCTOSTHUH.

3H3,K «MHHyC» yKaSbIBaET Ha TO, 4YTO 7 OTCYHUTBIBACTCA OT
HETIO/IBUKHON TOYKH, a 1IeHTPOCTPEMHUTENbHOE YCKOpEHUe Ha-
npaBjeHo k oToii Touke. Jlajmee, cO CTOPOHbBI IPYKHHKH Ha
KaMeHp JeficTByer cuma ynpyroctn F = —k(r — 1), n paguyc R
ycTaHoBuBIIerocs Aswxenusi (a UM OKaxercs paBHOBECHE OT-
HOCHTEJIbHO PaBHOMEPHO BpalIAIONIeics ¢ YII0BOi CKOPOCTHIO
O CHCTEeMbI oTcYeTa) Gy/eT ONpeAeIaTbCs U3 ypaBHEHUs

—-mw’r = ~k(r-1).

Orcro/ia JIerko HaXo/MM 3HAaYeHUe Pajyca:
kI
k —mw*

Buano, yro npu =0 cucrema He Bpamaercs, M JJUHA
npy:kuHku pasua /. IIpu Bozpactanuu o, 10 pa3yMHBIX IIpejie-
JIOB, 3HaM€HaTeJIb B BbIPDaKCHUU 1JIA R naunnaer YMEHbIIATHCA,
a caMo0 R — yBeIM4yMBATLCS, YTO U COOTBETCTBYET HAIIEMy
MOBCeJHEBHOMY OMBITY. [Ipy HepasyMHO 60OJIbIINX 3HAUYEHUSAX
3akoH [yka [JI cuJbl YIPYTOCTH II€PECTaeT BBINOJHATHCS,
MIPY’KUHKA OOPBIBAETCS, & KaMEHb YJeTaeT — KaK IIPaBUJIO, 110
KacaTeJIbHOM.

OTHOCUTEJbHO YCTOHYMBOCTH HANJEHHOTO ABMXKEHUS TPY/IHO
cienatb Kakue-au60 onpe/ieleHHbIE BBIBOIDI.

Bropoe pemenne. OTBakHbIIl, 110 KpaiiHeil Mepe 10 OTHOIIIE-
HUIO K IEHTPOOGEXKHBIM CHJIAM WMHEPIMU, YEJOBEK CTaa Obl
pemaTthb 3Ty 3ajaudy, BO3MoxHO, Tak. Ha6moareab, paBHoMep-
HO Bpallalonuiicss BMecTe ¢ NPYKUHKOH ¢ yTJIOBOH CKOPOCTHIO
®, BUJIUT, YTO HA KaMEHb JEHCTBYIOT LEHTPOOEKHAs CHJIA
unepun F, = mo’r u yupyras cuna F, = —k(r 1), noatomy

u
MOJKHO 3alluCaTb yCJOBUE PABHOBECHA B BUIE

Fy+F, =mo’r—k(r-1)=0,

13 KOTOPOr'o II0JIy4aeTcs TO Ke caMoe 3HaueHue pajguyca R.
Bonee Toro, aTor mabmozaTe b 3aMETHT, YTO Kak yTpyras
CHJIa, TaK 1 IIEATPOOEKHAS CUIA HHEPIIN — NOMEHUUALIbHbL, T.C.
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cymectsyior dynkunun U, =U, (r) u Uy = U, (r) raxue, uto
. _4u, n F, =—de .

dr y dr
@yukuun, nogobusie U, n Uy, GpU3HKH Ha3bIBAIOT MOTEHINA-
JaMM. B jlanHOM ciydae Ha30BeM UX USMEHEHHbIMU NOMEHUUA-
Jamuy — JUJISL TOTO 4TOOBI OTJIMYHUTb OT OOBIYHBIX IIOTEHIIHAJIOB,
OCTAIONMXCA Jlake TOT/a, KOI/la UcYe3aeT BpalllcHHe.

B cuuty TOTO YTO MOTEHIIMAJDI AJIUTUBHDI, UX MOKHO M HYXKHO
CKJIaJIbIBATDh. Y HAC MOSIBUJICS 3aMevaTe/IbHbII MIAHC BOCIIOIb30-
BaThCs NPUHIUIIOM Toppuvesin, KOTOPBIN B JAHHOU CHTYaIUH
3BYUYUT TaK:

IIpu ycmoiiuueom pasnosecuts UIMEHEHHbL NOMEHUUAL
U=U,(r)+ U, (r) docmuzaem ceoezo 10KANLIHO20 MUHUMYMA.

B namewm ciayuae

1 1 2
U, (r)=-—mo’r*, U, (r)= —k(r-1).
2 2
Toraa ypaBHEHIE OTHOCUTEIBHOTO PABHOBECHS MOJKHO 3aIlCaTh
B BUjE

au
dr

HeyauButesbHO, YTO OHO OTJIMYAETCS OT IIPEJbIAYIIET0 ypaBHe-
HUS PaBHOBECHS JIMIIb 3HAKAMHU.

Hy, a asg npoBepku ycJoBHH yCTOWYMBOCTHA Mbl BBIYMCJIMM
BTOPYIO IIPOM3BOJHYI0 H3MEHEHHOTO MOTEHIHAJIA!

d’U

dr?
KOTOpas IOJIOKUTEJbHA IIPH BCEX TEX K€ «PasyMHO-yMepeH-
HBIX» 3HAYCHUSX YIJIOBOI CKOPOCTH, O KOTOPBIX TOBOPUJIOCDH
paHblIIe.

Wrax, corsacHo npuninuny Toppuuesan, HaliieHHOEe OTHOCH-
TeJIbHOE paBHOBecHe YCTOWYMBO. VIHBIMEM cjoBaMM, BTOPOM
MeTOJ/l PelleHUsI MO3BOJIsIeT Y3HATb O JBUKEHUH GOJIbIe, YeM
TIEPBBII «IITKOJBHBIN» METO[.

Tenepp o6paTuMcsi K PEMIEHUIO APYTOil 3aJauyil — YaCTHOTO
cJiydast U3BeCTHOI 3ajzaun Kertepa.

3anava 2. [Iycmv N — ceemusio, npumszueaowee HeKkomo-
poitl kamenv ¢ cunoi Fy = — my[r?, 20e m — macca xamms, r —
€20 paccmosinue 00 c6eMuad, | — NOJOKUMETbHASL NOCMOSIH-
Hasl, PABHAsSL NPOUIBECOCHUIO MACCHL CGEMUNA HA NOCMOSIHHYIO
HHIOMOHOBCK020 Msizomenus. B npednonoxenuu o mom, umo
no0 delicmsuem HHIOMOHOBCK020 MSA20MEHUSL KAMEHL COBEPUIA-
em pasHoMepHoe epaweHue 60KpYz Cemuid ¢ NOCMOAHHOU
Y2]10801 CKOPOCMBIO ® 8 NJAOCKOCMU, NPoxXodsuwell uepe3 Imo
ceemuno, uavdume paduyc opbumvl KAMHS U uccaedyiume
YCmotuuusocms €20 08UKeHUS.

IlepBoe «pemenue». Y HaC ysKe MMEETCSI ONBIT HAIIMCAHUS
M3MEHEHHBIX IMOTEeHIHaM0B. [loTeHIas 1eHTPOGEKHON CHUJIbI

=-mw’r +k(r-1)=0.

=-mw’ +k,

1
unepiuu cuosa pasen U, (r) = —EmmZVZ , a TMOTEHINAT CUJIBL
ny
nputsokenns umeer Bug Uy (r) = —— . Jlust onpejesieHust
r
YCTAaHOBUBIIETOCS [BMKEHUSA 3allUIIeM U3MEHEHHBIH TOTEHIHAT
U=U,(r)+Uy (r), naiizem ero nepsyio npousBoJHyIo U IpH-
paBHseM ee K HY.JIIO:
dUu
dr
U3 atoro ypasHeHus MmosyuaeM TpeTnii sakon Kensepa:

m
:—mm2r+—2y:0.
r

0=y,
a M3 HeTO — BBIPAXEHUe JJIs pajuyca OpOUTHI:

2005/Ne3

Yro x, Hemsmoxo. Ilo kpaiineit Mepe, pajauyc OpOUTBHI YiKe
HalijleH, U HalileH PaBUJIbHO.
Tenepp ¢ momomupio npuninuna Toppuuesnn pasbepeMmcsi ¢
yCcTOHUMBOCTBIO. Bropas mpousBosHast MOTEHITAT MMEET BUJL
2
dUu _ > 2m’y

dr* ne P

M MBI C yAUBJIEHHEM OOGHAPY)KMBAEM, U4TO OHA 6cez0d OTPHIIA-
tesipHa. [Tosmydaercs, yro 6o He paGoTtaet npuHIIT Toppuyes-
JIH, 4eTo He MOXKeT ObITb, TaK KaK OH IIPOBEPEH Ha MHOTOUUCJIeH-
HBIX IIPUMePax, J1UO0 OPOUTHI IJIAHET CTAIN HEYCTONYUBEI, O YeM
CTPAIIHO JaXkKe MOAYyMaTh.

B uem :xe mpo6aema? OxasbiBaercs, YTO ITO pelleHNe He
COBCEM BE€PHOE, 1 UMEHHO ITO3TOMY MbI TOCTaBUJINA B 10/13aroJioB-
Ke CJI0BO pewenue B KaBblukax. Hy, a kakoe ke pelieHue
MpaBUIbHOE?

IIpaBuibHOe pemenue. /leo B TOM, 4YTO MBI HE OYEHb
BHUMATEJbHO MMPOYUTAJIN YCJAOBUE 3aJadll U HE TOUYYBCTBOBAJIN
€ro OTJINYMSI OT TpeJplayIiero. B mepBoil 3ajaue IPYyKUHKY C
KaMHeM NpuHyoumebho 6pawaiu ¢ MOCTOSTHHON yTJIOBOI CKO-
POCTBIO, B TO BPEMsI KaK BO BTOPOIl 3aj1aue KaMeHb COGEPULCHHO
€60000¢H N B IPUHIIAIIE MOKET COBEPUIATD JABIIKEHHE ¢ 0601
yIJIOBO# cKkopocTblo. Takas 3ameuaresbHas cBo0Oia MMeeT
JIATIEKO MYIIIE TTOCJEe/[CTBUSI.

Tak kak ¢uanueckue CBOICTBA CHCTEMBI HE MEHSIOTCS IPH
IIOBOPOTE Ha HpOI/ISBOJIbeII‘/JI yToJI BOKPYT HNPUTATUBAIOUIETO
IIEHTPa, TO TOBOPAT, YTO HMMEET MECTO CUMMETPpUA, WJAN YTO
CHCTeMa HHBAPUAHTHA OTHOCHTEJNBHO TIOBOPOTOB. A 9TO 3HAYNT,
YTO MOMHMMO 32aKOHA COXDAHEHWs SHEPIUU HMeEeTCs ellle OJMH
3aKOH COXPaHEHHs — KHHETHYECKOTO MOMEHTa, KOTOPBII B
Halmmx O6OSHa‘IeHI/IHX IIPUHUMAET BU/]

mr'o=p

rie p — moctosinHas. TakuM 06pa3oM, ABHIKEHNE KaMHsI He TaKoe
VK M CBOGOJIHOE — TIOCTOSTHHAS p 3aBHCHUT OT TOTO, KaK KaMeHb
ObLJI 3aNyIIEH B HAYAIbHDBIII MOMEHT BPEMEHU, U YK 9TA BEJIMYH-
Ha OyZeT COXPAHITHCAB TeUEHHE BCETO BPEMEHU JABIIKEHUS.

Tak BOT, OKa3bIBaeTcs, YTO MPH TAKOW «CBOGOIHOI» TOCTA-
HOBKe 3a/la4M MOTEHIIMAJ IIeHTPOGEKHOM CUJIbI MHEPIMH HAIO0
nmmcarb B BUjie

1 p2
Un(r)=5W~

Torpa mus caMoll CHJIBI IoJjydyaeM

dUH(r) p2
F(r) == dr =W

)

a MOJICTAHOBKA B 3TO BBIPAJKEHNE 3HAUEHHUS P U3 3aKOHA COXPa-
HEHUSI KHHETUYECKOTO MOMEHTA 1ocJie HeOOJIbINX TPpeo6pa3oBa-
HUIT JaeT y»Ke NPUBBIYHOE BbIPAXKEHUE [IJISI IIEHTPOOEKHOM CUJTbI
Kak (PYHKIIMU OT yTJIOBO# CKOPOCTH ® .

Wrtak, HaM¥ TI0JIy4eHO TEPBOE yTelleHre — BbIpayKeHue [IJIst
IEHTPOOEKHON CUJIbI MHEPITMU HAW/IEHO PABUJIBHO, T.€. ePBast
4acTb MPebIIYIIEero «pelieHus» Bce JKe BepHa, 3akoH Kerepa
oCTaercs B CuJie, M BCe He Tak YK 110X0. OcTaercst pazo6parbest
C YCTOHYHUBOCTBIO.

JlaTh OTBET Ha 3TOT BOIIPOC TETEPbH, IOCJE TOTO KaK Haii/leHO
ellle O/IHO BbIPAJKEHUE [IJIsl TOTEHI[HAJIA IIEeHTPOOEIKHON CHUJIbI, HEe
TaK YXX TPYAHO. 3aluiieM ¢ IOMOUIbIO 3TOTO BbIPAKEHUS
CYMMApHBIH MTOTEHIIMAJ, TIPUYEM, YTOODbI OTJINYATH €r0 OT U3Me-
HEHHOTO TIOTEHIMAJIa, Mbl HE TOJbKO OGO3HAUUM €ro JApyrou
6yxBoil — W, HO 1 Ha30BeM RPUBLOCHHIM NOMEHUUATIOM:

2
W =U, (1) + Uy () =2 25 - 20
2 mr r



OU3UYECKUN

W3 paBencTBa HyI0 €r0 EpBOH IIPOU3BOIHOMN:
dW Pt omy
=5+t =0
dr mr
MbI HEM€/IJIEHHO Hali/leM 3HaueHe PaJnyca yCTAaHOBUBIIETOCS, B

JAHHOM CJIydYae CTAIllMOHAPHOTO, JIBUKEHUSI:
2
_P
R="—,
ym
KOTOPOE, PasyMeeTcs, TOXK/ECTBEHHO HAilICHHOMY paHee 3Hade-
HHUIO.
Tenepb /st U3y4eHUsT yCTONYHBOCTH BBIYUCIUM BTOPYIO TIPO-
u3BoanHy0 Gyuxiun W:
d*w _ 3p% 2my
R i

y 4
dr? mr’ r
Ho BBIUKCAMTD 3Ty NPOU3BOAHYIO Majo — HaJ0 B Hee elle
HOJACTaBUTD TOJBKO YTO HAWJIEHHOE pelleHue:

d*w 3p* 2my  y'm’
dr’ = 5 N 5 3 6 >0.
p p P
m 2 2
ym ym

ITO 03HAYAET, YTO KEIJIEPOBCKAs KPyropasi opOuTa ycroiynpa
110 paauycy, u Beenennoil He rposut yHuutoxeHue (B paMkax
CHIEJTAHHBIX TIPEITONOKEHUN ) B CMBIC/IE CYNIECTBEHHBIX N3MEHE-
HUil pajinycoB opOuT.

Bmecre ¢ TeMm, B 3aaue Kersiepa HET yCTOWYMBOCTH <TI0 YTy > .
WHubiMu cjioBaMu, JiBa CIIyTHHMKA, 3allyleHHble U3 OJU3KUX
TOYEK U ¢ GJIU3KUMH CKOPOCTSIMU, BOOOIIIE rOBOPs, pasberyTcs,

OU3UYECKUM

[TonApr30BaHHbLI
[LIap — 3TO
MPOCTO

E.POMULLIEBCKUU, A.CTACEHKO

COBPEMEHHOW ®U3UKE ECTb [JIATOJIbI «<HAMATHU-

TUTb» U <HA2JEKTPU30BaTh» HEKOE TeJO, T.e. CHeJNaThb €ro
UCTOYHIKOM JIJTUTETBHO CYIIECTBYIONIX MATHUTHOTO U 3JIEKTPHU-
4YecKoro 1oJieil. BemecTBa, y KOTOPBIX 9TH CBOHCTBA MPOSIBJISIOT-
cs1 HanGoJiee SIPKO, HA3BIBAIOT (DEPPOMATHETUKAMU M CETHETO3-
JIEKTPUKAMU COOTBETCTBEHHO.

Mbl cobupaeMcsi pacCMOTPeTb CTPYKTYPY 3JIEKTPHIECKOTO
OJIsT HOJISIPU30BAHHOTO TEJIA, UMEIOIEro Hanbojee COBEpIIeH-
Hylo ¢opmy — ¢opmy mapa. Ho npexae BCIIOMHUM caMble
npocTbie (PaKThI.

BosbMeM jiBe GeckoHeyHbIe MapaJljiesbHble MJIACTHHBI, NMeT0-
T[fe ONHAKOBDIE TTO0 BEJTNYUHE, HO TPOTUBOIOIOKHBIE MO 3HAKY
sapsanl (puc.1,a). [lycTh Ha eMHUILY TTOBEPXHOCTH HTHX TLIA-
CTUH NPUXOAATCA 3apsabl 0, (II0BEPXHOCTHAS IJIOTHOCTD
3apsioB). Kak u3BeCTHO, B TAKOM YCTPOICTBE — KOHJEHCATOPE
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T.€. YIAJSATCS [PYT OT JIPYra, XOTs PAAUyChl UX OpOUT GYIyT
ocTaBatbcs OJUBKUMU JIPYT JPYTY BCE BPEMSI.

3agaua Kemiepa ugeanbuo «mnpucnocob/ieHas Ui OTBETa HA
3TOT BOHPOC C HOMOI[BIO TOJIBKO 3JIEMEHTAPHLIX CPEACTB. B
CaMoM JleJie, XOPOIIIO U3BECTHO, YTO B ITOI 3a/1aue TPAEKTOPUSI-
MU MOTYT GBbITh JIMIIb KOHMYECKUE CeYeHMs, T.€. DJUINIC, Mapa-
60.ta uiu runep6osia. PaccMoTpuM, Hapsaay ¢ HallleHHOM KPyTO-
BO¥I 0p6uUTOit, AApyTYIo 613Ky10 opouty. Herpynno coo6pasutsb,
4TO 3Ta OpOUTA OKAXKeTCs JumnTuieckoii. Ho pus asmunruyec-
KOIl OPOUTBI, BBIIOIHSETCSI COOTHOLIEHNE m’q> =y , TAe d —
6oJtbImas moryock asunca (a B cIydae KpyroBoil opOUTHI — ee
paauyc). ScHo, 9To A9 HayTa/1 B3SATOH SIJIMIITHYECKON OPOUTHI,
6JIM3KOI K paccMaTpuBaeMoil KPyTroBoil, BeJIMYIHA MTOJYOCH d He
Gy/leT COBIIAZIATD C PAJNYCOM KPYTOBOl OPOUTHI, /1a U OPOUTAID-
Has yrJoBasi CKOpPOCTb @ B o0uieM ciayvae OyJeT CcJerka
OTJIMYATHCS OT YTJIOBOH CKOPOCTH MTPU KPYTOBOM ABUKeHUH. BoT
9Ta PasHUIlA B OPOUTATIBHBIX YTJIOBBIX CKOPOCTSX U OTPE/EsieT
pasberanuie CIlyTHUKOB IO YTJIy.

* %k %k

Kaxkosa >xe Mopasb u3 Bcero cka3aHHOro? Bo-TiepBbIX, CHJIBI
nHepHun, B JaHHOM CJiydae HGHTpOée)KHbIG CUJIbI MHEPpUNU, HE
TaK YK CTPAIIHDI, KAK MOKET [I0KAa3aTbCs Ha MePBbIi B3TJIsAL. VX
MOTEHIIMAJbHbBIN XapaKTep 103BOJISET He TOJbKO HaXOUTDb YCTa-
HOBUBIINECA ABUXEHHA, HO W UCCJAECA0OBATb UX yCTOI'/JI‘II/IBOCTb.
ITO, KaK Mbl BUJIeJN, TOCHUJIbHO MIKOJbHUKY. EnuHCTBeHHOE,
YTO Ha/I0 YMETb, TaK 3TO OTJIMYATh T€ CJydYau, KOTJa CUCTEMY
MIPUHYAUTEIbHO BPAIAIOT € HOCTOSHHOMN YTJIOBOH CKOPOCTHIO, OT
cJIydaeB, KOT/Ia OHA BPAIlaeTCsl COBEPIIEHHO CBOOOIHO.

ODAKYJDTATHUB

c
— HaNPSKEHHOCTD 3IEKTPHUECKOro nos pasia Ey = — (3z1ech
€

€y — HJEKTPUYCCKAS MTOCTOSTHHAA), & BHE MJIACTHH nofte OTCYT-
CTBYET, T.€. HAIPSKEHHOCTb paBHA HYJIO. JTOT (aKT MOXKHO
TPAKTOBATD M TaK: 1P IIE€PECEYCHNH JIEBOH T1JIaCTHHBI HOPMAJIb-
Hasl COCTABJISION[AS 3JIEKTPUUECKOTO IIOJS YBEJMYHBAETCS OT

o]
HyJd 0 3HAaYeHus +—C, a IpU IHepexoje uepe3 IIPaBylo

TJIACTUHY €€ CKAa4YOK BHU3 PaBCH

c
- =% Unaue, a)
€ +o, —0,
o,
AE, =2
"og E,
0 + —

Pacnosoxxum Ttemepp Mexzay
9TUMM ILJIACTUHAMM CJIOH Bellle-
CTBA, CIIOCOGHOTO TIOJISIPU30BATD-
csl. ITO 3HAYUT, YTO O/ JIeHCTBH- A d A
€M TIepBOHAYATBHOTO TOJIsST MOJIe-
KYJIbBI 3TOrO BelecTBa Jub6o 10-

+ +

BEPHYTCS B OJHOM HalpaBjie- §)

nnn (koneuno, Broab Bektopa  +[|CDED EDD||-
E, ), ecimu oHM 3apaHee IIpej- + -
CT(E)lBJISIJII/I COGON DIEKTPUIECKUE o @D _
JIATIOJH, JNGO <IEHTPBI TsDKEC- I _ < N (i
TH» MX OTPHIATENbHBIX U 110JIO- 4 -
JKUTEJBHBIX 3aPsi/IOB PA3/IBUHYT- +||- e—— + |-
cs MOJ JefiCTBHEM 3TOro T0JS, + -
JinGO TIPOU30UIET U TO U JAPYTOE. H- € —— *||C
Kak 6b1 TO HI OBLJIO, B pe3yJbTaTe Bl | Y E +o'll-

Ha IIOBEPXHOCTH CJIOA BEIIeCTBa
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