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Onenxka TOYHOCTH TPuUGOpa MOXET GHTb ClelaHa TaKKe U3 CACXYIOUIMX
pacuéToB. Bpems noasra moma D1 ompenenserca us dopmy

_ L (#)
t(mxcex) = 3,2 Va(x8) "

[Tockosbky nepBast 4acTb npubopa aavno#t B 0,38 u mnpo6eraercs HOHOM
OCiAe YCKOPEHHsi d4eTHPbMs KHJIOBOABTaMHM, a BTopas 4acTb B 0,38 #—30 ku-
A0BOJMbTAMH, TO BpeMs mnpoaéta pasHo 0,6140,20=0,81 mxcex. K s1OMYy
BpeMeHd Hal0 A06aBHTb BPeMs BblACTA HOHA M3 HOHHOH IYIIKH, paBHOE
0,12 mrcex. Taxnm o6pazoM, pacuéTHoe BpeMs NpoaéTa pasHo 0,93, a usMe-
pennoe BpeMa 0,98 wxcex. CoBlaneHye BIOJHE YLOBJIETBOPUTCALHOE.
MoxHO mpeanoJararb, 4T0 3TOT NpPOCTO# ¥ OCTPOYMHBIL MeTOA pasje-
BERHS M H3MEPEHHMA MacC aToMOB OyJeT YCOBCDLIEHCTBOBAaH H HPHMEHEH.

K. Byapgeon

PAIMOYACTOTHBIA MACC-CIIEKTPOMETP

Hapaay c ycoBepmeHCTBOBAHHEM MacC-CIEKTPOMETPOB, AeHCTBHE KOTO-
PHX OCHOBAHO Ha OTKJOHEHHH COKYCHPOBAHHOTO MYYKa HOHOB MarHHTHBIM
U 3IEKTPHYECKHM MOJSIMH, 3a HNOCJAeAHHEe FOAbl HadaaH paspabaTbiBaTbCs
HOBbIE METOJBl MAacC-CIEKTPOCKONHH NyTéM OT00pa YacTHL IO CKOPOCTAM.
Paanvusble BADHAaHTH TaKUX OTOMPAIOINHMX YCTPOHCTB MPEAJAralHCh M HCHH-
THIBAJANCh PSAJAOM aBTOPOB, NPHUEM GbIIH JOCTHIHYTH H3BECTHBIE ycnexu1—7 *).
XoT14 paspemaoiliag cnocOOHOCTb MAacC-CEKTPO-
MeTPOB, HCHOJAb3Y 10 HX CENEKLHIO 110 CKOPOCTAM,
KaK TNPaBHIO, HEBLICOKA (3HAYUTEIBHO HUXKE,
qeM MOXeT ObiTb JAOCTHrEYTO B mpubopax, rie
NpUMEHSIETCH OTKJOHEHHE YACTHI CHIOBbIMU
10JSIMH), OJHAKO OHHM 00JafarnT paiOM NfeH-
MyLIeCTB, JAeJalIuX HX 0cobo LERHBIMH A8 B e A
AHANWTHYECKHX M IPOMBILIJIEHHBIX Hexeid. [nas- -
HbIM MX [PEeHMYINEeCTBOM SIBJAfIIOTCH INPOCTOTA,
NOPTATHBHOCTb H JEINeBU3HA.

K 4dciy Takoro poja CeneKTopoB mpuHax- =4
A€XHT H OPHTKHHAJbROE YCTPOHCTBO, paspabo- _
raHHoe aBTOpoM pedepupyemoit pabotnl 8. By- T — &G
AyuH B BbICHIEH CTeNeHH NOPTATHBHEIM, OHO __
obaagaer CpaBHHTEJAbHO BHICOKOH paspemalomeit .
CIOCOGHOCTBIO MO MaccaM (IOpAjKa HecKOJb- r—‘ﬁi‘\ X

KHX HpPOLEHTOB) M C YCHeXOM MoxeT ObiTh

HCNOAb30BAHO B KAaueCTBE MaccC-CHEeKTPOMETpa

a4 Leded rasoBoro aHaauda. B cywHocTd OHO

pejcTaBager cO0oH OOLIYHYIO MHOTO3AEKTPOA- Puc, 1. CxeMa oAHOKACKa-
HYIO0 JaMmmy cneuﬂannsuponaﬂﬂoﬁ KOHCTDY KUHH, HOrO CeleKTopa.
paboTaninyIo B A0 KHLM 00pa3oM N0J00paHAOM

pexnMme. DTUM onpejensercs €lE OXHO Ba(Hefinlee JOCTOHHCTBO — BHICO-
Kas CTabUABHOCTL ¥ OTCYTCTBHE HEOGXOAMMOCTH B TILATENbHOH OCTHPOBKE
# yxoje. Oco0eHnoCTs KOHCTPYKUHKH 3aKMOYAETCA B TOM, 9TO BMECTO LHJVH-
APHYECKHX SJEKTPOJOB HCIOJIbL3YIOTCA 3JMEKTPOAB INAQCKHE, PACIOIOKEH-
Hhie NMapanienbHo Apyr Apyry. OCHOBHBIM TEXHUYECKHM TpeGOBAHHEM 31ECh
ABJAIOTCA BBICOKAs TOYHOCTb B3aHMHOTO PACHOAOKEHHMS M OpPHEeHTAIUH
9XEKTPONOB, a TaK¥e KaueCTBO HX BbINOJHEHHS.

*) Cm. Takke npeanaymuit pedepar K. Byandcona.
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CxeMa ORHOKACKaAHOTO CEJNEKTOpa NpeAcTaBieHa Ha puc. 1. DrekTponn,
noxujamue katoy K, yCKOPAIOTCA PAa3HOCTbIO INOTEHIMAA0B MEXKAY CeT;
KOt C; M KAaToAaOM "M, monanad B HPOCTPaHCTBO Meway ceTkamu Cy H C,,
c0313a0T B HEM (B pe3yabTate COYJRapeHni € MOJEKYyJaMH ra3a) MOJOXH-
TelxbHble HOHB (CHEKTPOMETP XOPOLIO padoTaeT B HHTepBale jaBieHud OT
10~* xo 10™% mx pr. cr.). MokW, 06pasoBanHble B NPOCTPAHCTBE MENCAY
cetkaMu C; #H €, YCKODAWTCA NOJeM, CyILecTByOmHUM B 3TOH 06xacTH,
H MHHYIOT cerky C», o6Jajas sHepruei, He npepnimaiomeft suadendas qV,
rie g —3apsas HoHa B V — pa3HOCTb MOTEHIHANOB MeXLy cetkamu C; u C,.

ITonoxxum. Tenepp, uto cetkn Cp, Cy u €4 pacnooxennl Ha paBHBX
paccTosHHsX S APYr OT Zpyra, 4T0 IOTEHNHa’Ab ceToKk C, u C;. paBHu
H 4TO0 Ha ceTKy Cy HONaércs NepeMeHHHH MHMOTeHUHad € [HKIHYECKON
uactoroii o. Toraa Hanpsx&ssocTs noaa Mex1y cerkamu Cp u.Cg MOXeET
6bITh npencTaBieHa B BHAeE: .
' Eoq = E sin (ot + 6),

a mex]y ceTkamu Cg u Cy: )
- Egy= — E sin {wt 4 6).

Cuér BpemenH f 6ygeM BeCTH € MOMEHTa, KOrja [JaHHBA HOH MHHYyeT
cerky Cp M BCTyNaeT B IPOCTPAHCTBO Mex Ay cetkamu Cp M Cj, T. . :03Ha-
"aer a3y OEpeMeHHOro HOJA B MOMEHT, KOFJa B Hero BCTymaeT AaHRBLi
HoH. EciH aMnauryAa NepeMeRHOTO IOTeHNHala Ha cetke Cp Mana nod
CPAaBHEHHIO C YCKOPAWIIEH HOHB Pa3HOCTbIO INOTEHLHANOB V, TO BIHAHHEM
flepeMEHHOTO MOJS Ha BPeMsi NPOXOXJEHHs HOHAa Mexny cerkamu Cp, n Cy
Momﬂo2 npeHebpeub W B NEePBOM NPHOMMKEHHH IONOXKHTb 5TO BpeMs PpaB-

s
HHM —,—, TA€ CPelHAS CKOPOCTb HOHA U ONpejedeTcs W3BECTHHM COOT-
HOILIeHHEM
1
qV =5 Amg?

(A — MaccoBblfi HOMEp HOHa, My — ATOMHAsi €JMHUIZ Maccoi).
lpeHebperas TakKKe BAHSHHEM IIPOCTPAHCTBEHHOTO -3apafa, HETPYAHO
HallTH NpHpalleHHe SHEPrMH WOHA Ha MyTH Mexay ceTkamun C, u C4 OmHO

PaBHO
AW =£:’“—‘—,—[ cos 8 — 7 cos (—?-{—6 ) + COS(%E-i-ﬁ )]

Ycnosne makcumyMa AW npHBOAMT K BHIPAKEHHUIO

So
- ti=n
rae 6=46°26", otkyaa
T2 — 13334,

YacTuusl, MuHywoimue cetky C, upH Apyrux 3HadeHusx § uam co
CKOPOCTBIO, OTAMYHOK OT ONTHMAAbHOH, NPHOOPETYT MEHbUIYIO KO6aBOYHYIO
IHEPTHIO. ,

HauGoabluee 3HaYeHue sHepruu, KOTOPOH Moxer obnapaTp HOH, AO-
crurmuii ceTku Cy, OyAeT paBHO

i WMaKC = qV+ (AW)MGKC »
UTO A9 OAHOKPAaTHO 3apskKeHHHIX WOHOB 6yAeT uMeTb MeCTO Npd BHIOJ-

HEHHH YCJIOBHS
0,266.1012 v
A= 8303 ’

rae V BbIpaXe¢HO B-BOALTAX, $—— B (M U w — B rgpuax.
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Takum 06pa3oM,

303

npH NaHHOH d9acToTe w U JAAHHOM YCKODAIOMIEM

AIOTEHIHANE V onrtuManbHOe 3HaueHHE SHeprun MOTYT HMETb TOABKO HOHBI

BHOJHE ONpeleiéHHOi MacCHl.
Ecnu mexnay cerkoit C4 H cO-
6upatomuM 3aexkrporom C. 3. Ha-
JoxeHa TOPMO34ILas PasHOCTb MO-
TEHIHAJNOB, COOTBETCTBYIOMLAA IHEP-
rud, JAIb  HEMHOTMM  MeHbuIe#d
Wyake TO LOCTHTHYTH COOnpaiotiie=

TO 3JEKTPOJAa CMOTYT TOABKO Te
qacTUibl, MaCCOBbili HOMEP KOTO-
DHIX YLOBJETBOPAET YCIOBHK OI-
THMyMa, U NpHOOP MOKeT GblTh HC-
NOJb30BaH B KaueCTBE Macc-Celex-
TOpa.

YT106H OLEHUTD Pa3pLlIaIoILyIo
€nocobHOCTb  ycrpoHcTBa, obpa-
THMCS K PHC. 2,4, HA KOTOPOM IIpek-
CTaBJieHa 3aBUCHMOCTb A00aBOYHOMH
sHepruu AW, nprobpeTraemoii uo-
HaMH Ha NYTH MeXJYy CeTKaMH
Cy; n Cy OT uucia N NepHOROB
M3MEHeHHs IOTeHIHala Ha ceTke
€3 32 BpeMs JBHXeEHUI HOHAa B
nepeMeBHOM IoJje (ajas cayuad,
KOrjxa B MOMEHT HPOXOXICHHS
HoHOM ceTKH C3 da3a nmepeMesHoro
noJjs pasia =). llomoxenre raas-
#MOr0 MAaKCHMyMa COOTBETCTByeT
3HaYeHHIo

250
N= 5 = 267° =0,74 nepuona.

Ecan topMmossmuii norennman
€OOTBEICTBYeT 3Hepruu ¢V + Z (cm.
Ppuc. 2), T0 Ha cOOUpAIOLIAH 3JeK-
TPOA UONAAYT YacTHUbl, AJd KO-

So
TOPHIX —— J@KHT B MHTEpBaJe OT

A no B (puc. 2, a).
CoorBeTcTBYIONAA 32aBHCHMOCTD
<HIbl aHOJHOrO TOKA OT YacCTOTH
HEPEMEHHOTO MOJd Aad caydad IO-
JOXKATENbHHIX HOHOB DPTYTH [IOKa-
3ana Ha puc. 3,a4:. Kak BuaHO H3
PHCYHKA, pa3spemaroinas cCrnoco6-
HOCTb TAKOTO YCTPOHCTBA BeCbMa
HeBequKa. OJHAKO OHAa MOMKET OHTh
3HAYNTENbHO [IOBBIIIEHA MNOCIENO-
BATEJbHBIM NpHMEHEHHEM psia ce-
JCKIMOHHPYIOMHX yCTpoficTs, T. €.
IIOC/IE 10BATEJNbHBIM PACIIOA0KEHHEM
# TPyOKe HEeCKOAbKHX TPynd CTPoO-
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Puc. 2. 3aBHCHMOCTb 3HEpPrHH, HPHOO-
peraeMoil HOHOM B IIEPEMEHHOM I[OJe,
OT uHClAa TIEPHOZOB, OXBaTHLIBAOILHX
BpeMsi npebbiBaHHs HOHA B MEPEeMeH-
HOM MI0J€: ' @ — ONHOKACKAJHBIH CeleK-
TOp, 6 —‘nayxxacxangmﬁ CeNexTop,
- 8 — TPEXKACKaLHLIH CEHEKTOP. i

«HHBIX SJEKTPONOB C Nojadedl Ha CpeAHuH SJAEKTPOA KaxAoH rpymusl
AIEPEMEHHOTO NOTEHIHaka TOH ke wacToTel. [Ipy 3TOM HEO6XOAMMO TOJILKO
YIlaTeabHO COOMOCTH KaK DABEHCTBO.” PACCTOAHHA MEXAY ' SIEKTPOAAMAR
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KamAOf FrpYNNH, TaK M DPACCTOSHHS MEXAY OTAGIbHEBIMM TPYRIAMH.
Bremnnue sieKTpoAn kKawjAo# Tpynnsl 10MKHH HMETh ONHHAKOBHIE HOTER-
nuanu. Tak Kak ycnOBME ONTHMYMA CBA3aHO € ONPEeReACHHHIM 3HaUeHHEM
¢$a3n nepeMeNHOTO MOJAs B MOMEHT NPOXOXKJAEHHS HOHOM NEPBOTO SAEKTPOXa,
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Puc. 3. 3aBUCHMOCTh aHOZHOTO TOKAa OT YacTOTH Iepe-

MEHHOrO MOJs AJf MOHOB AaHHOH Macchl: @— OJHOKa-

CKARHH cenexTop (MOHBI PTYTH), 6 — ABYXKACKaAHHIH ce-

NEKTOp (MOHBI HOAA), 6 — TPEXKACKANHBIH CEJEKTOP
(MOBH PTYTH).

TO BpeMd NPOXOXKACHHS HOHOM PAaCCTOSHHS OT KaKOro-HHGYRb SJAEKTPOXA
ORHOR rpynmn A0 TaKOro e 3ACKTPOAA ciaeAyiomeR TpyNIn AOMNKHC
6HTh PaBHO IEJOMY YHCAY nepHoAoB. OTCON2 PaCCTOAHHE MEXAY BRXOAHBIM
3MCKTPOAOM RAHHOA rpyniNb M BXORHBIM 3JEKTPOROM caeayioule#f rpynnm
ROMKHO 6HTH PaBHO

270n—2)s,

TAC n — NPOH3BOABHOE NEA0€ YHCAO.
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Ha puc. 2,6 u 3,6 nokasaHuo COOTBETCTBeHHble 3aBHCHMOCTH AW or N -
H dHOJHOrO TOKa OT © B Clyuae OTPHIATEIbHbLIX HOHOB HOJAa HpPH AaBJCHUH
10~% sex pT. CT. 1M9 ABYXKACKAaIHOFO CeleKTopa ¢ n =6,

Ha puc. 2,8 u 3,8 nokazaHsl COOTBETCTBYIOI[HE KPHBbIE (LA MOJOKH-
TeAbHBIX HOHOB PTYTH) B Caydae TPEXKACKAaAHOrO celexktopa ¢ n;—9
H np=7. Takoit BHIGOp 71y H n, NPOAHUKTOBAH TPe3OBaHHEM HAHJYyUUIErO
yCTpaHeHusd mOGOUYHBIX NHKOB. Y BEIHUEHHEM TOPMO3MINEro I0Js NOOGOYHBE -
MaKCHMYMBI MOTYT GbITh IOJHOCTBIO YCTPAHEHH, B pe3yJipTaTe dero IOoJay-
q9aeTcd KapTuHa, IIOKa3aHHagd Ha pHC. 4. Bepruxkaiapfbie JHMHHM Ha 3TOM
PHCYHKE TNOKa3HBZIOT MOJOXKEHHEe H OTHOCHTEJbHYIO KOHUIEHTPAIHK pas-
AHYHBIX M30TONOB PTYTH.

Takum 06pa3oM, TPEXKAaCKaABbI} CEdeKTOp HMeeT pa3pellaivuiyid Chno-
cOo6HOCTh MO MaccaM 0Okoa0 3 — 6%. MoxHO oXumgarth, uTO JaiabHeHImee -
yBeAHUEHHEe YMCJa KacKaloB MO3BOXMT MOBBLICHTh €& emwé Goasme. O6muit-y
BHI TPEXKACKAJHOTO MacC-CIEKTPOMETPA NOKA3aH HA pHC. 5.
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Puc. 4. Macc-CHeKTpOrpaMMa HMOHOB PTYTH C TPEXKaCKaAHbIM
CEJEKTOPOM.

[pakTHueckH OKa3biBaeTCa YJAOOHBIM HCNOAL30BATh NEpPEMEHHHH mOo--
TEHIHaJX TOFO e MOPsAAKa, 4TO H YyCKOpsiomuit, IT0 BeféT K HEKOTOPHIM .
H3MEHEeHWAM paboYMX MOTEHNWANOB PpAa3JHYHBIX CETOK, Yero MBI KacaTbCd
He OyAeM, TaK XK€ KaKk M BONPOCOB, KOTOPHIE CBs3aHbI C celeKHved OTpH-
LaTEAbHO 3aPIXKEHHBIX HOHOB, HEOO0XOIMMOCTHIO OCBOOOMUTHCA OT MACKH-
PYIOHIEro BixfHUS 3JEKTPOHHOTO TOKA, a TaKkKe HCIOJb30BaHUEM AJIA CO-
31aHUS MOHOB 3JEKTPOHHOrO NyyKa.

Ype3BeluallHO BAaXHOH XapaKTEPHCTHKOH Macc-CeKTpOMETpa gBAAETCH
ero «cpetocuaa». Kak BHIHO M3 CKA3aHHOTO, OMHCHIBAEMOE YCTPOHCTBO -
¢BO6OAHO OT uleaefi MAHM JPYrHX HPHCIOCOOdEHHH, OrPaHUYNBAIOILUX Cede-
Hue nyuxa. HauGoaee cymiecTBeHHbIM (AKTOPOM, OHpeAesioMHM MOIHOCTh
HOHHOTO MNyYKa, ABAAETCH NPO3PAuYHOCTb CETOK; TaK, NPH NPO3PauyHOCTH..
oaHOi ceTkn 65°% OOWlasg RPO3PAYHOCTL BCEH CHCTEMBI TPEXKACKaAHOI.
TpyOKH cocTaBasia Onl Bcero 0,0%. Bmecte ¢ Tem ans xopome#i paboTnl
npu6opa HeOGXOAHMMO, dYTOOH ceTKn ObliH «HIeaAbHBIMM®, T. €. 9YTOOH
pa3Mepn! OTBEpCTHH B CeTKax OblaH 6L Majabl IIO CPaBHEHYIO C Paccros-
HHSMH MeXJAY CeTKaMH (B ONHCAaHHOM TPEXKAaCKalHOM CEAEeKTOpEe 3TO YCJAOBHE -
#e ObLI0 BHINOJHEHO); TaK KAK pPacCTOSHUA MEXJAY CeTKaMH Majabl (HOPAAKa .
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204M),’TO STO YCIOBHE NpPeLbABAAST YPe3BHYAHHO KECTKHe Tpeﬁonannn
@& TEXHOJAOTHH H3[OTOBJEHHS CETOK. S :

.

Puc. 5. O6muil BHA TPEXKACKAZHOTO
Macc-CIeKTPOMeTpa.

ABTOp H3roTOBAAA CETKH U3 BOJAb(PaMOBOH NPOBOIOKH nuauerpou
92,5 u ¢ pa3MepoM OTBepCTHH okox0 0,75 mm.

Takum 06paszoM, IIOmaAbL OTBEDPCTHIl COCTABALAA OKOJO 95% 06mei’
ZIMOM@AM “CETKM M HPO3PAYHOCTb TPEXKACKAAHOTO <CejneKTopa MAGCTHraaa
~OrpoMHOA Beanuunbl nopsaxa 50% (toxk na puc. 3, 8 -COOTBETCTBYeT npu-
MepHO ‘5%, ‘Bcex WOHOB, 06pasyevblX B YCTaHOBKE).
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' 'B 3axaueHue CiedyeT OTMETHTb, UTO ONHCAHHLIA MACC-CHEKTPOMETp He
@YXKAAeTCsd B IpelBapHTENLHOR IpafydpPOBKe IO H3BECTHHIM 1I0HAM H B 3TOM
CMHhiCae gBasieTcd abCoMOTHHM NPUOOPOM. g

Bpsia au npHXOIMTCR COMHEBATbCH, YTO OMHCAHHBIH Macc-CIEeKTPOMETp
#1ali (&t cebe mocJae HANNEKAMETO COBEPIIECHCTBOBAHUS UIMPOKOE HPUMEHEHHE .
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KOJIbLIEBASl IU®dY3USI B METAJJAX

[lpu n3ydennu cobctBeHHOd nuddysun B Meau! Oblio HalineHo, 4TO Me-
XaHu3M OOMEeHa JABYX aTOMOB MeCTamu TpebyeT MHOro Goubuie [abGoTH, uem
pabora, COOTBeICTByWIlas Habmopnawoweiica sueprun akruBauuu, OTciona
6blI0 CHBJMAHO 3aKTOYEHHe, UTO MeXaHHM3MOM AH(PPYsuu ABASETCH MUrpauud
« 1BIPKH>.

[Mocaennnit MexamH3M, IO MHEHHI0 3eiTua ?, MOATBEPKAAETCH HHTEpec-
HHIMH ONBITaMH, B KOTOPHIX OO HalileHO ABmieHue npu Anddysun orMer-
KM Ha TPaHHIE MEXAY MENbi0 H Jalyabio (70—30) B cropony aatyan3. Taxue
Ke gBleHds HaOMOAaJMCh HAa O APYr¥x MeTaJIHYECKHX CHCTeMaXx 4.

B pedepupyemoit pa6oied asrop obobuwiaer OOMEHHBIE MexanusMm nud-
«ysun u IOKA3BIBAET, YTO Takoe 0O00OLIeHRE OCBOOOMIAET 3TOT MEXAHU3M
ot nedexXTOB, KOTOpPBHIE 3aCTABJASAN INPeANOuecTb €My MEXaHH3M MHIpauHu
«ABIPKHU».

Cxemul KoabueBoH Auddysnn usobpaxeHb  Ha PHCYHKe JJs NPOCTeil-
MHX pemé&ToK. B xoabuo moxer GblThb BOBJAEUEHO, BOOOIIe ropops, JAwdoe
xoanyecTBO aroMoB, ToT OOMeHHBIH MexaHH3M, KOTOPHIH paccMaTpHBAJCs
PpaHee, MOkeT ObiTh Ha3BaH 2-KOabllo; B obumeM caydae AHddysus Moxer
MIPOHUCXOAMTh MO n-Koablly. Ecan norpe6oBaTh, 4T06bI nEpexos aroMa BAOIL
Koaplla coBepmiaicid 6b Tak, 4To6bl M3 CBOErO MeCTa aTOM NEPeXoiuJ] B
Oavaiulee, TO AJd TPaHEUEHTPHPOBAHHONH pPeWETKH OYAyT BO3MOMXHBLI IO-
‘Ka3aHHBIE HA PHCYHKE 3-KOJbHO H 4-KOJNsLO, & AN 00BHEMHOUEHTPHPOBAHHOH
JHIb 4-KOMbIO. ) '

Npexnonaraetcs, 4T0 BO BpeMs JABHXEHHMS BJOJb KOJblla OCTadbHbIE
ATOMB! CMEIIAIOTCH € TeM, YTOOH 10 BO3MOMKHOCTH YMEHbIIHTh paboTy Bpa-
HieHust KOJbIia.

ABTOPOM MNPOHM3BENEHO BbIYMCJIEHHE 3HEPTHH AKTHBAUUH, HYXKHOH Aast
KoabueBO# Aubdy3un. ITa SHEPrus OTOMIECTBAACTCS C BEAHUYHHON MOTEH-
uHaabHOTO Gapbepa, KOTOPHIE NOMIKHO NMPEOA01eTh KOALIO B CBOEM Bpalie-
#HdH, PacuéT NPOHU3BOAUTCH C YIETOM KYJIOHOBCKOTO B3aHMOJAEGHCTBHA H OT-
TAJKABATENbHOrO OOMEHHOTO AEeHCTBHS IMOJOMNHTENbHBIX HOHOB. B pacuére
ApeANnonaraloch, YTo 3JE€KTPOHHAA IJIOTHOCTh OCTa€éTca 0e3 HM3MEeHEHHS. NMpH
BpalleHUH KOJbIa. k

Ecan aas. 2-xoxablia pavee!l 6ulno HalAeHO, 410’ KYJAOHOBCKOE B3aHMO-
Jaedicteie naét Temny axTtuBauum 250 000 xasjmuogsb (B noCreAyiollHX' pa-



