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11.1. OnbiThl Papagesa. UHAYKIIMOHHBINA TOK.
IIpaBuio Jlenna.

11.2. Beasmuuna I./J0.C. uHaAYKIUMH.
11.3. IIpupona 3.1.C. HHAYKIIUH.

11.4. lHIupKyJasauus BeKTOPAa HANPSAKEHHOCTH
BHUXPEBOI0 JICKTPUYECKOT0 MOJIs.

11.5. berarpon.
11.6. Toxu Dyko.
11.7. Ckun-3¢ peKT.



C MOMEHTAa OTKPBITHUS CBS3U MAarHUTHOT'O HOJIS
C TOKOM (4TO SIBJISIETCSI HOATBEPKICHUEM
CHUMMETPHUH 3aKOHOB IIPUPO/IbI), JICIAINUCH
MHOTI'OYMCJICHHBIC NOMNBITKHU NOYUUIb MOK C
HOMOULLIO MAZHUMHO20 NOJIA.

3amada Oblina penieHa MaiikiaoMm @apageeM B
18312

Amepukanern /[>xo3ed I'enpu TokE OTKPHLI,
HO HE YCIIEJI OyOJHKOBAaTh CBOM PE3YJIbTATHI.
AMIIEp TAKXKE MPETEHA0BAI HA OTKPBITHUE, HO
HE CMOT IIPEJICTABUTHh CBOU PE3YJIbTAThI.



JTEH Maiixa (1791 — 1867) —

H2UHCKUU (pu3uK. Hccneodosanus
NeKmpuiecmea, MacHemusma,
CHUMOONMUKU, D/IeKMPOXUMUU.

 TOPHYIO MOJIENb AIIEKTPOJABUTATEA.
TOKHU TIPY 3aMbIKAHUU U PA3MBIKAHUHU LIETIH U
arpaBiicHHE. OTKPBUI 3aKOHBI DIIEKTPOIIHN3A,
HepBBII/I BBEJT MOHSTHS OIS U TASJIEKTPAYECKOM
IPOHUIIAEMOCTH, B 1845 ynmorpeOunia TepMHUH «MarHUTHOE
T1OJIE.

Kpome Bcero npouero M. dapajzieri OTKPBLUI ABICHUSA WA U
napamarasetusmMa. OH yCTaHOBWJI, YTO BCE MaTepHrasbl B
MarHATHOM II0JIE€ BEAYT C€0sl ITO-Pa3HOMY: OPUECHTHPYIOTCS IO
OJIr0 (T1apa U (PpeppOMarHeTUKH) WIH ITONEPEK OIS —
TMaMarHETHKMU.



M3 mKoJIbHOTO Kypca Gu3uku onsimust Dapaoes
XOPOIIIO U3BECTHBI: KATYIIIKA U TOCTOAHHBIA MAarHUT

Ecin MOJHOCHUTh MarHuT K KaTyIllKe Uil Ha000poT, TO B
KaTYIIKE BO3SHUKHET JICKTPUYECKUN TOK.



Toxke camoe ¢ AByMs OJIM3KO pacloIOKEHHBIMU
KaTyIIKaMM: €CJIM K OJJHOM M3 KaTYIICK MOJKIIOYUTh
MCTOYHUK MMEPEMEHHOIO TOKA, TO B JIPYTOX TAK KE
BO3HUKHET IIepeMeHHbIN TOK (Puc.11.2), HO ayd4ime Bcero
3TOT (O PEKT MPOSBIISACTCS, €CIAU ABE KaTYyIIKH COCAUHUTH
cepaecunukom (Puc.11.3).
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3arornHeHue 8ceao ripocmpaHcmea 0OHOPOOHbIM
MazHemuKoM rpusooum rpu ripoyux pasHbIX yCrio8UsIX K
yeesiuyeHUro UHOYKUuUU 8 | pas.

Imom ghakm rioomeepxxdaem mo, 4Ymo UHOYKUUOHHbIU MOK
obycrioerneH y3yieHeHUeM omoka eekmopa MagHUmHou
uHOykuuu BB a He nomoka eekmopa Harpsi>xeHHocmu ﬁ

Cmj



I1o onpeaeneuuto Dapaaes oOMUM JJIs STUX
OIIBITOB SABJIAETCA TO, UTO: €C/Il NOMOK GEKMOpPU
UHOYKUUU, NPOHU3BLEAIOWIUT 3AMKHYHbLIL,
NPOBOOAUUI KOHHYP MEHAEMCA, MO 6 KOHmYype
803HUKAEM IJIEKMPUYECKUIL MOK.

Mo sAe8jleHue Ha3vleaom A6J1eHUEeM
INEKMPOMAZHUMHOU UHOYKUUU, A HOK —
UHOYKUUOHHDBIM.



)

Wmak, nony4yaemcs, Ymo deukyujuecsi 3apsidbl (Mok)
co30arom Ma2HUMHoe rnoJsie, a dsuXxyujeecsi MagHUMHoOe
rnosie cozdaem (8uxpesoe) asiekmpu4ecKoe rnosie unu

UHOYKUUOHHbIU MOK



J11 KaXX10ro KOHKpeTHOTo ciy4das Dapangen
YKa3bIBaJI HAIPABIICHUE UHIYKIIMOHHOTO TOKA.

B 1833 2. Jlenn ycTaHOBUI OOIIEE npasuio
HAXO0MCOCHUA HANPABIEHUA MOKA.
UHOYKUUOHHDBLI MOK 6Ce20a HANPAe1eH makK, Ymo
MAZHUMHOE NOJIE IMO020 MOKA RPENnAMCHEYem
UBMEHEHUIO MAZHUMHO20 NOMOKA, 8bl3blEAIOULE20
UHOYKUUOHHDBLIL MOK.

Imo ymeepicoenue Hocum Ha3eéanue NPaBuJI0
JleHia.
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ANOMUHMEBOE KONbLO BbITaNKMBAETCH U 3aBUCAET
Hag cepaeYHUKOM cosrieHonaa, NOAKMIOYEHHOrO K
reHepaTopy NepeMeHHOro SfieKTPUYECKoro Toka.

Cuna oTTankmBaHuUsa BO3HUKAET B COOTBETCTBUMN C
npasusioM JleHua — UHOYKUUOHHbLIU MOK
rnopoxxdaem Ma2HUMHOE r1oJsie, ripernssmcmeyroujee
U3MEeHEeHU Ma2HUMHO20 MMomoKa 8 KOHmype



JIJ1s1 co3/1aHus TOKA B 1IN HEOOXOIMMO HaJIMUKe
AIEKTPOABMXKYILEH CUbI. 11oaTOMY siBIIeHME
3IEKTPOMArHUTHOM MHAYKIIUH CBUIAECTEIbCTBYET O
TOM, YTO IIPHU U3MEHEHHUM MAaTrHUTHOIO IIOTOKA B
KOHTYPE BO3HUKACT JJICKTPOJABMKYIIAA CUJIA

NHAYKINHA E .

Hamra 3a0aua, ncnonb3ys 3aKOHBI COXPaHEHUS
SHEPTUU, HAUTU BEITUUYUHY E U BBIAICHUTH €€ NPUPOY.



PaccmoTpum nepemelleHne NoaBmMKHOro
y4acTka 1 — 2 KOHTypa C TOKOM B MarHMTHOM
none B (Puc. 11.4).
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IlycTh CHaYajia MarHUTHOE MOJIE OTCYTCTBYET.

barapes ¢ 9J1C paBHOM E0 co3iaet ToK /. 3a Bpems df,
OaTapest coBepIaeT padoTy

dA=E I dt (11.2.1)

— 9Ta pabora OyAEeT IEePEXOAUTh B TEILIO KOTOPOE MOKHO
HAWTHU 110 3aKoHy /[xoyis-JIenna:

_ — =T 2-
Q=dA=E I -dt=17Rdt, (1122)

3mech [, = 5 , R-IIOJTHOE COIPOTHUBIIEHUE BCETO KOHTYPA.
R s |
X X X X [,'A'»:%&'::E::%::L;J
o X X X X '_‘_’f.f:«:f::-:'_“f-
A N
1 .




Temeps BKIIIOUMM MarHUTHOE I10JI€ ﬁ
Kaxap1ii 51€MEHT KOHTYPa MCTIbITBIBACT
MexaHu4deckyro cuiy dF . IloaBuxHas )
CTOpOHA PaMKH Oy/IeT UCTIBITBIBATH cuity K, .
Iloxg nencTBHEM 3TOM CHUJIBI y4acTOK [ — 2
OyZleT MEPEMEIIATHCSA CO CKOPOCTBIO 4y — dX

dt




[Ipy ABHKEHUU NMPOBOAHUKA UIMEHUMCA U NOMOK
MAZHUMHOU UHOYKUUU.

Torma B pe3yiabrare 3J1€KTPOMAarHUTHOM MHIYKIIMU TOK B

KOHTYPE U3MEHUTCA U CTaHET paBHbIM [ =1 — 1.
|| o |
HBWHTCH n cuna K, KoTopas Teneps CTaHeT paBHa K

(cunma ' — He mo0aBouHas, a pe3yJIbTUPYIOIIas).
JTa cuiia 3a Bpems dt npousBeaeT padory dA = Fdx = 1d®.




Kak u B ciyyae, Korja BCe 3JIEMEHThI PAMKH HETIOABHKHBI,
MCTOYHUKOM paOOThI SIBISETCS EO :

[Ipy HEMOABUKHOM KOHTYpPE 3Ta pad0Ta CBOJAMIACH TOJIBKO
JIUIIB K BBIACICHHUIO TEIJIA.

B Hamewm ciiydae Temio ToXKe OydeT BbIACISITHCS, HO YKE B
JIPYIOM KOJIMYECTBE, TAK KaK TOK M3MeHuiIcs. Kpome Toro,

COBEPILIAETCA MEXaHMYECKas paboTa.
OGuast pabora 3a Bpems dt, pasua: E Jdt =FR dt +1d®
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]dt% FRdt +1d®d YMHO)KI/Il\i[

JIEBYIO U IIPABYIO YaCTh BRIPAKCHUS Ha : HOW
E _ I 1 do
OTCIOI[a R R dt
dd
/ ;1'%.2‘.3%
R

[lomyyeHHOE BBIpaXXEHUE MBI BIIPABE pacCcMaTpyuBaTh Kak
3ak0oH OMa 11 KOHTYpa, B KOTOPOM KPOME HUCTOYHHUKA
NEHUCTBYET , KOTOpas paBHA: E,

E
124 dcb



3aKOH
3JICKTPOMAarHUTHOU
MHITYKIIH



I/IC unoykuuu konmypa ( E ) pasena ckopocmu uzmeHe-
HUA NOMOKA MAZHUMHOU UHOYKUUU, RPOHU3bIBAIOULE20
IMOM KOHmYyp.

3ai

210 BeIpakeHue s I/C MHIYKIIUM KOHTYpa SBIISICTCS
COBEPIICHHO YHHUBEPCAJIbHBIM, HE 3aBUCSIIMM OT CIIOCO0a
M3MEHECHHS IOTOKAa MArHUTHOM MHAYKIIMHA U HOCUT Ha3BaHUE
3akon Dapaoes.

3HaK (-) — MaTeMaTU4YECKOE BEIpaKeHUE npasusia Jlenua o
HapaBJICHUY HHIYKIIMOHHOTO TOKA: UHOYKUUOHHBLIL MOK
gcez0a HAnpaeieH mak, Umoodvl C6OUM NoJleM
HPOMUBOOECIICMBOBAMb UMEHECHUIO HAYAIbHO20
MAZHUMHO20 NOJIA.






Ecau KOHmyp cocmounmn U3 HeCKOJIbKUux 6umkKoe, nmo
HAOO NONAL308AMbCS NOHAMUEM nomokKkocuen/ieHuA
(NOHBLI MACHUMHDBIU NOMOK):

W= N,
2oe N — yucno eumkos.

Hmak, eciu

N Yo d

i=1

= S

Torma

AN






1) Eciu nmepemMemars NpoOBOAHUK B OJJTHOPOAHOM MAarHUTHOM
H0J11|§| , TO IOJT AEUCTBUEM CUJIbI JIopeHI1a, SJIIEKTPOHBI
OyAyT OTKJIOHSTHCSI BHU3, & OJ0XKUTEIILHBIC 3apsiibl BBEPX
— BO3HUKAET PA3HOCTh OTEHIIMAJIOB.

2) D10 u Oyzet E,.- CMOPOHHAA CUA, TIO] 1EUCTBUEM
KOTOPOU TEYET TOK.

3) Kak MBI 3HaeM, U1 OJTOXKUTENBHBIX 3apsAI0B
F =q'[ v I_|]° JISL DIIEKTPOHOB [ =—e‘[u I_ﬁ
' =q¢'[V.Bl = p ; V. Bl




»  EclIM NpoBOJHUK HEMOABHKEH, a U3MEHIETCS MAarHUTHOE
1oJe, Kakasl cujia BO30y>K1aeT HHAYKIIMOHHBIN TOK B 3TOM
ciay4ae?

Bo3bMeM 0OBIKHOBEHHBIN TpaHC(OOPMATOP

,G/ -~

&

] Kak ToJabKO MBI 3aMKHYIJIH 11€11b IEPBUYHON OOMOTKH, BO
BTOPUYHOM OOMOTKE Cpa3y BO3HMKaeT TOK. Ho Benb cuna
JlopeH1ia 3/1ecb HU IIPUYEM, BEJb OHA JICUCTBYET HA
ABMKYIIUECS 3aps/ibl, @ OHM B Ha4aJi€ ITOKOUJINCH
(HaXOIMJIKCh B TEINIOBOM JIBMIKCHUHM — XaOTHUUYCCKOM, a 3[ECh
HY>KHO HaIIpaBJIICHHOE ABUKCHHUE).



Otset Obl1 gaH k. MakcBessioMm B 1860 r.:

6CAKOE NEPEMEHHOE MACHUMHOE noJie 8036)2?!6‘0618”1 6

OKpydHcarowem npocmpancmee inexkmpuueckoe noe E'.
OHO U ABIISIETCA MMPUYUHOM BO3ZHUKHOBEHUSA MHIYKIIMOHHOTO
TOKAa B ITPOBOJHUKE. TO €CTh £’ BOBHUKAET TOJIBKO IPHU
HAJIMYUY IEPEMEHHOIO MAarHUTHOTO TOJIS (HA IIOCTOSHHOM
TOKE TpaHC(PopMaTop HE padOTaeT).

Cywinocmb a61€HUA INEKMPOMACHUMHOU UHOYKUUU
COBCEM He 6 nosAe1eHUU UHOYKYUOHHO20 mOoKa (TOK
MOSIBIISICTCS TOIJIA, KOTJA €CTh 3apsiabl U 3aMKHYTA LIE€Tb), ¢ 6
803HUKHOBCHUU GUXDPEBO20 INEKMPUUECKO20 NOJ1sA (HE TOIBKO
B MPOBOJHUKE, HO U B OKPY’KaIOIIEM IIPOCTPAHCTBE, B
BaKyyMe).

DTO TI0JIE UMEET COBEPIICHHO HHYIO CTPYKTYPY, HEKEIIH
oJie, CO3/IaBacMOE 3apsiaaMu. Tak Kak OHO HE CO37aeTCs
3apsilaMM, TO CUJIOBBIC IMHUM HE MOT'YT HAYUHATHCS U
3aKaHYMBATHCS HA 3apsJax, Kak 3TO OBIJIO B AJICKTPOCTATHKE.
ITO 1MoJie BUXpPEBOE, CHJIOBbIE JIUHUM €r0 3AMKHYThI.



Pa3 310 mosie nepemeniaeT 3apsabl, CIEA0BATEIILHO, OHO
oOmamaet cwion. Beedem sexkmop HanpasceHHOCmU 6UXpesozo
INEKMPUYECKo20 noJis ] ]

CuJta ¢ KOTOPOM 3TO MOJIE AEUCTBYET HA 3apsii: | = qgE

Ho korna 3apsa IBUKETCS B MArHUTHOM II0JIE, HA HETO
JIIEUCTBYET cuia JlopeHna ||, || L

=4V, B]
OTHn CI/IJII)I OJDKHBI EIIE) paBHBI B CHJIY 3aKOHA COXPaHCHUSI
YHEPTUMU: =—q[ ] OTCIONA

||
E AV B]
31ech ‘I_,I - CKOPOCTb JIBIDKEHMS 3aps/ia ¢ OTHOCUTENBHO §3 .

Ho mis saBieHus 3JIEKTPOMAarHUTHOW MHIYKIMUA BaKHA CKOPOCTh
M3MEHEHUSA MAarHUTHOTO I1OJI 1|§|

[ToaTOMY MOXHO 3anucarh:

Tme §! — ckopocts nBIKCHMS MarHH 1 OTHOCHTEIBHO
sapsga. >



OJ1C MHAYKIMHA IIPONOPLHAOHAIbHA
CKOPOCTH U3MEHCHHUS MArHUTHOTO I1OJIS:

Tak Kak E _ dd U eciau S —
const, TO d1
dB
=85
5 dt

dB

rac d / H CCTb CKOPOCTHb USMCHCHUSI
MAI'HUTHOTO I10JIA.



uc. 14.6




PaboTy BUXPEBOIO 3JIEKTPUYECKOTO MOJIS MO MePEMEIICHUIO

3apsijia MOXKHO ITOACYUTATh IO (popmyIie

dA = qﬂ?} di_l

BciomauM: paooma no nepememenmo COUHUYHO20 3aPA0a
600.1b 3amKkHymou uenu paena I/[C, oeucmeywuiei 6 Imou uenu.

CrnenoBareibHO i;tl' d ll_l — E ,

T (11.4.0)

TdK KdAK HUKAKHUX I[pyrI/IX CTOPOHHHUX CHJI B ICIIHA, I'TIC TCUCT
I/IHI[YKHI/IOHHBII/I TOK, HCT,_TO
11.4.2;1’ O

ITH BBIPA’KCHHL CHpaBeI[J'II/IBI)I BCCrld, HC3aBUCHUMO OT TOTIO,
BBIIIOJITHCH KOHTYP B BUJIC JIMHEHUHOT'O IIPOBOAHHKA, TUJJICKTPHUKA WUIIN

peYb UJIET O KOHTYpE (MBICJIEHHOM) B BaKyyME.



Eciau KOHTYp BBINOJIHEH U3 JUAISKTPUKA, TO KaXKIbIHA
3JIEMEHT €T0 MOJISIPU3YETCS B COOTBCTCTEFI/I C ACHUCTBYIOIINM
IEKTPUISCKUM IIOJIEM !

Ecnu 3apao osusicemcs 6 6aKyyme no KOHmypy, mo npu
Kaxcoom 00x00e KOHmMypa mMexaHuueckas IHep2usl e2o
go3pacmaem HA 6CIUUUHY

(Ipu ABMIKEHUM 3apsijia B IPOBOJHUKE M3-3a
COIIPOTHUBJICHUS YCTaHABINBACTCS TUHAMHUYECKOE
PaBHOBECHE).

Ha ncnonb3oBaHuy 3TOro0 (hakTa OCHOBAH OPUTHMHAJIbHBIM
YCKOPUTEIb JIEKTPOHOB — DemampoH.



J10 cux 1op MBI pacCMaTpHUBaJIM UHIYKIIMOHHBIE TOKH B
JTMHEUHBIX MTPOBOAHUKAX. Ho uHO_VKquHHble MOKU
0YOym _603HUKAMb U 8 MOJIULE CHIIOULHBIX
NPOBOOHUKOE NPU UIMEHEHUU 8 HUX, HONOKA
geKMOpa MazHUMHOU uHOykuuu B .

OHu OynyT HUPKYJIUPOBATh B BEIIECTBE IIPOBOAHUKA
(HaIIOMHUM, YTO JIMHUU F'— 3aMKHYThI).  Tak Kak
NeKmpuyecKoe noje uxpesoe u moku Ha3vléarOmcs
BUXPEBLIMU.

MIMEHHO O3TOMY cepoeuHuK mpanchopmamopa oenarom
He CHIIOUIHBbIM, A U3 NIACMUH U30]IUPOCAHHBIX OPY2 OM
Opy2a iHa4Y€¢ CEPACYHUK CHUIILHO OBI IPEJICS — 3TO BPEAHOE
NENCTBUE TOKOB DYKO.







Topmosslee nencTeune TOKa dyko
Mcrnonb3yeTca [Ons co3daHnua Mac2HUMHbIX
ycrokoumerseu — demMrighepoas.

Ecnn noao Kavarwlwenmca B TFOPU3OHTaSIbHOW
MNOCKOCTU MAaArHUTHOW CTPENKOU pacnofioXuTb
MaCCUBHYIO MeOHYo NacCTUHY, TO
BO30OYy)XOgaemMmble B MeOHOWU nnacTuHe Toku Dyko
OyayT TOPMO3UTb KOriebaHne CTPESKM.
MarHuTHble yCcrnokounTenu TaKoro poga
MCMONb3YyHTCH B cencmorpagoax,
ranbBaHOMETpax 1 Apyrnx npnodopax.



 Toku PyKo NPUMEHSAIOTCA B
aNeKTpomMeTannyprum ans NniaBKU
MeTannoBs.

 Metann nomewawtT B  MNEPEMEHHOE
MarHMTHoe none, co3gaBaemMoe  TOKOM
yactoton 500 + 2000 [ u.

. B pe3ynbrate MHOYKTUBHOIO pasorpesa
MeTana nnaBuUTCA, a TWUMMb, B KOTOPOM OH
HaXoOUTCA, NPU 3TOM OCTAETCA XONMOAHbIM.
 Hanpumep, npu nogBegeHHOU MOLLHOCTHU
600 kBt ToHHa metanna nnasutcd 3a 40-50
MUHYT.



B npoBogax, 1o KOTOpPbIM TEKYT TOKHA BbICOKOW YaCTOTHI
(BY), Takke BOBHUKAKOT BUXPEBBIC TOKH, CYIIIECTBEHHO
U3MEHSIOIIME KAPTUHY pacHpeaesiCHUs INIOTHOCTHU TOKA I10
CEUECHUIO MPOBOIHUKA.

[Tpu 3TOM GUXPEBble MOKU NO OCU NPOBOOHUKA
meKym npomueé HanpaeieénHusl OCHO6H020 MOKa, a Ha

noe6epxXHocmu — 6 mom srce HanpaeieHuu
Tok kak ObI BEITECHSETCS HA IOBEPXHOCTb.

OTO U €CTh CKUH-2(hhexm. /’%;
Puc. 11.10 | >/




OTO SABEHNE Ha3bIBAETCA CKUH-3¢hbchekmom (oT
aHrn. skin — koxa, obono4ka).

BrnepBble 310 ABneHue onnucaHo B 1885—1886 rT.
aHrnunckum dunsnkom O. XeBucangom, a obHapyXeHo
Ha onbITe ero cootedyecTtBeHHUKOM [1. KO3om B 1886 T.




IIpoBogHukHu B BU- cxemax HET cMbICiIA JIe]IaTh
CIUIOIIIHBIMUA

6 BU-zenepamopax npoeoOHUKU 8bINOJIHEHDI 6
8UOE - BOJIHOBO008 - NOJILIX MPYOOK.

[loBEpXHOCTHBIN CJION IIPOBOAHUKA, 11O
KOTOPOMY TEKYT BUXPEBBIE TOKH, HA3BIBAETCS —
CKUHCIIOU.




[1NOTHOCTb TOKa yObIBAET OT
NMOBEPXHOCTU K OCU NMpoBoga NPUMEPHO Mo
9KCMNOHEHUMarIbHOMY 3aKOHY




[Tpu wacrore v =501 7y =10 MM

— TOK MPAKTUYECKH PABHOMEPHO pacHpeIeNICH 0 00beMy
IIPOBOAOB, UCKIIIOUAsl OU€Hb TOJICThIC KaOEIHu. Ho npu
BBICOKOYACTOTHBIX KOJICOAHUSIX

8
v~100MI=10"Tn  pry6una npoHUKHOBEHNS
-3
vy = 7-10 " MM
¥ TOK IIOYTH I[E€JIMKOM TE€YET I10 MIOBEPXHOCTH IIPOBOJIA.

[1o 3TOU NPUYMHE C LEenbo YMEHbLUEHUA NOTEPb
NOBEPXHOCTb BbICOKOYACTOTHbIX KOHTYPOB CEPEDPSAT.



[Ipoeoda onga nepeMeHHbIX TOKOB BbICOKOW
4YacCTOThbl, Y4MUTbIBAA CKMH-OQMEKT, CNJIeTarT U3
OOnbLIOro Yncria TOHKMX NPOBOAALLUX HUTEMN,
N3ONMUPOBaHHbLIX APYr OT Apyra aMmaneBbIM
NOKPbITUEM — JTUMUEHOpPamom.

BY-moku ucrnionb3yromcs Os5isi 3aKasiku
rnosepxHocmeu demaJsiel. NOBEPXHOCTHbLIW
clion pasorpeBaeTtcsi obicTpo B BY-none,
3aKarnmBaeTcst U CTAHOBUTCS MPOYHBLIM, HO He
XPYrKUM, Tak Kak BHYTPEHHSIA YacTb AeTanun He
pasorpesanacb U He 3aKanuBarnacs.






