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1. BBE,QEHl-1E 

MeaoHHble ny4Kl-1 MeAH41-1HCKoro MHoroKa61-1HHoro KoMnneKca c))aao
Tp/Ha 01-1~1-1 (flopMHPYIOTCR c noMOIJlblO w1-1poKoyrcinbHOH Me30HHOH n1-1w 
3bl 1/. AHaJll-13 l-13MepeHHH npoc))1-1J1R Me30HHOro ny4Ka, a TaKme l-13Me
peHl,1H rny61-1HOA030Bb1X pacnpeAeneHHH/2/ n03B0Jl1,1Jl 04eHHTb cpeAHHe 
nonepe4H~e paaM~P~ ny4Ka /-80 cM 2/, 1-1MnynbcHoe paapeweH1-1e Me-
30HHOH Jll-1H3bl /~6%/ 1,1 pa3MePbl o6na~Tl,1 OCTaHOBOK nHOHOB' npeA
CTaBneHHble s Ta6n. 1 • 

Ta6mni;a I. l11Hp1rna o6JJaCTH OCTaHOBOK ITHOHOB llR ,[\JJH Me-

30HHb~ nyqKQB C pa3JJHqHblMH HMITYJJbCaMH p 

P (MaB/c) 76 95 II2 !23 !49 !65 

AR (r/c~-H:zO) 0,4 0,7 I,3 I,6 2,7 3,0 

Ben1-141-1Ha a6con10TH~x ow1-160K np1,1 onpeAeneHi.11-1 1-1Mnynbca 1,1 w1,1-
p1-1H~ o6naCTl-1 OCTaHOBOK nHOHOB COCTaBl-1111-1, COOTBeTCTBeHHO, 
-1 M3B/c 1,1 -0,1 r/cM2 •HzO. 

np1-1seAeHHwe AaHHwe, a TaKme peaynbTaTw onpeAeneH1-1R npo4eHT
Horo COCTaBa Me30HHblX ny4KOB 1,1 l-13MepeHl-1H a6COJ1IOTHOH MOIJlHOCTl-1 
A03bl a o6naCTl-1 c))oKyca 6wn1,1 1,1cnOJ1b30BaHbl AilR 04eHKl-1 nilOTHOCTl-1 
noTOKa 1-1 l-1HTeHCl-1BHOCTl-1 KOMnoHeHT Me30HHWX ny4KOB 1-1 AilR 04eHKl,1 
nnOTHOCTl-1 OCTaHOBOK nHOHOB. 

2. COCTAB ME30HHWX nY4KOB C l-1MnYnbCOM 801170 M3B/c 

CocTaB ny4Ka OTp1-14aTeJ1bHWX Me30HOB onpeAeJlRJlCR B pe3yJlbTa
Te o6pa60TKl,1 a E/ax-cneKTPOB' 1-13MepeHHblX C nOMOUlbio cneKTpo
MeTpa, co6paHHOrO 1,13 Tpex C41-1HTl-1JlilR41-10HHWX C4eT41-1KOB. 8 ABYX 
BXOAHWX C4eT41-1KaX 1-1cnoJ1b30Ban1-1cb nnaCTl-14eCKl-1e C41-1HTl-1JlJlRTOPbl 
pa3MepoM 20x20 MM 2 1,1 TOJ11Jll,1HOH 5 MM. TpeTHH C4eT41-1K npeACTas
JlRJl co6oi1 Top40B~H C4eT41-1K C KPl-1CTaJ1JlOM 'cTl-1Jlb6eHa AHaMeTpOM 
30 MM 1,1 TOJ1Ull-1HOH 10 MM. l-13MepRJlaCb aMnilHTYAa c1-1rHana TpeTbero 

i thJ 
l 
◄ .,,,,,., .• _ • f ,,.,,,, •l"!,.-,,_;.'i. 

· C:HSJii.·t:~.•, 
... _ _.......,. ~_...,,,•"#-•,•, 

;- ; <, 



4 

2 

oO 
0 
0 ..... 
• 
< 
0 
:r 
0 
X 

4 

02 
:r 

e-
.... 
,; 

: ; 

I 

·-\ .,,.-
~ 

V 

I 

95M9tl/c 

!IT-
/;! 
.. 

\ 
\ 

2048 

!Jr 
f; 123M9tl/c 

e-

PHC. I. aE/ax-cneKTphl IlYlJKOB 
OTPH~aTenbHblX Me30HOB, 

C4eT411Ka, np114eM aanycK 113Mepe
Hl1R ocy~ecTsnRnCR c11rHanoM cos
naAeH11H 11MnynbCOB Bcex Tpex 
c4eT411KOB, 4TO noason11no 11cKn~-
411Tb 113MepeH11e aMnnl1TYAbl wyMo
BWX c11rHanos 11 c11rHanos OT HeHT
panbHblX 4aCTl1'-I B ny4Ke, lfaMepe-

' Hl1R npOBOA11nl1Cb Ha CBR311 C nep
COHanbHOH 3BM ~npase1.1-16~ 
Ha p11c. 1 npeACTasneHO HeCKOnb
KO aE/ax-cneKTPOB AnR ny4Ka oT-

-1 p111.1aTen bHblX Me3OHOB. AnR 113Me
peHl1H B ny4Ke nonom11TenbHO aa-

-

•~, I\-}\ I I 
~o 2048 

PR>KeHHblX Me3OHOB 11cnonb3OBan11cb 
ABa C4eT411Ka C nnacT114eCK11Ml1 
C'-111HTl1nnRTOpaMl1, TaK KaK B cny-
4ae 11cnonb30BaHl1R TOP'-IOBOro 
c4eT411Ka npoAyKTW pacnaAa nono-

l,C) 
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165 M9tl/c """ 

>Kl1TenbHWX Me3OHOB B se~ecTBe 
4aCTeH C4eT411Ka, pacnono>KeHHOro 
no XOAY ny4Ka, BW3WBan11 11CKame
H11R aE/ax-cneKTpa. AnR c4eT411-
c nnacTl14eCKl1M C'-111HTl1nnRTOpOM 
np11 11cnonb3OBaHl111 ¢OTOYMHO>Kl1-
TeneH ¢3Y-85 6wno nony4eHo paa
peweH11e no aMnn11TyAe c11rHana 
~15%, a AnR TOP'-IOBOro C4eT411Ka I ~:) \ I c Kp11cTannoM cT11nb6eHa ~11 % . 

0 " ..... KaK B11AHO 113 p11c. 1 11 2, 3Tl1X 
2048 3Ha4eHl1H pa3peweHl1R AOCTaTO4HO 

(dE/dx). HoMep KOHOAO AnR paaAeneH11R n11Kos oT n11OHOB, 
moHOB 11 3neKTPOHOB /n0311Tpo

HOB/ np11 11Mnynbcax AO 110 M3B/c. BKnaA pa3Hb1X KOMnoHeHT ny4-
Ka np11 6onbw11x 3Ha4eH11Rx 11Mnynbca O1.1eH11sa~cR 113 aHan11aa ¢opMbl 
n11Kos cneKTpa aE/ax. 

B Ta6n. 2 11 3 np11BeAeH npo1.1eHTHblH COCTaB ny4Ka nonO>Kl1Tenb
HblX 11 OTPl1'-laTenbHb!X Me3OHOB AnR BOnb¢paMOB011 11 MeAHOH Ml1WeHeH 
np11 pa3nl14HblX 3Ha4eHl1RX 11Mnynbca ny4Ka, nony4eHHblH B peaynb
TaTe aHan11aa 11aMepeHHblX a E/ax-cneKTPOB. Ha Ta6n111.1 cneAyeT, 
4TO np11 ysen114eH1111 11Mnynbca ny4Ka AO 170 M3B/c sen11411Ha np11-
Mec11 moHOB 11 3neKTpOHOB /n0311TPOHOB/ 6brcTpO naAaeT AO sen11-
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(dE/dx) HoMep KOHOAO 
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PHC. 2. aE/ax-cneKTPbl ITYlJKOB 
nono~HTenhHblX Me30HOB. 

411H ~10f20%. np11 3TOM OCHOBHY~ 
AOn~ np11MeceH COCTaBnR~T 3neKT
pOHW 11 nO311TPOHW, o6paaosaHHWe 
B Be~eCTBe M11WeHl1 B peaynbTaTe 
pacnaAa n° ·• 2-y 11 KOHBepc1111 
y ➔ e-e+. Ben11411Ha np11Mec11 
3n_eKTPOHOB 11 n9_a11TpOHOB np116n11-
>KeHHO nponopu11OHanbHa sepT11- , 
KanbHOMY paaMepy npOTOHHoro 
ny4Ka s MeaoHoo6paay~~eH M11we
Hl1. Cy~eCTBY~~aR B HaCTOR~ee 
speMR l1OHHo-onT114eCKaR C~CTeMa 
TpaHc7opTl1POBKl1 npoTOHHoro 
ny4Ka 3/ /IX KaHan ¢a30TPOHa/ 
noasonReT c¢opM11posaTb Ha M11-
weH11 npoTOHHWH ny4OK C Ml1H11-
ManbHWM paaMepoM no sepT11Kan11 
2 CM, OAHaKo np11 MOAepH11aa1.11111 
IX KaHana BO3MO>KHO yMeHbWeH11e 
3TOH senl1411HW B 3f4 paaa, 4TO 
np11BeAeT K COOTBeTCTBY~~eMy 
yMeHbWeHl1~ np11Mec11 3neKTPOHOB 
11 nO311TPOHOB B Me3OHHOM ny4Ke. 
Hcnonb3YR AaHHWe 113MepeHl1R MO~
HOCTl1 AO3W DB BO3AyXe Ha 1 MKA 
TOKa npoTOHHoro ny4Ka AO311MeT
pOM VA-J-18 c waposoH BO3AYW
HOH 110H11aa1.1110HHOH KaMepo~ 11 
peaynbTaTW onpeAeneH11R npo1.1e~T
HOro COCTaBa, MOlKHO BW411Cnl1Tb 
nnOTHOCTb nOTOKa Ka>KAOH 113 KOM
noHeHT Me3OHHoro ny4Ka cornacHo 
swpameH11~ 

aE· 
• u 1 

rAe aj - sen11411Ha np11Mec11 J-11 KOMnOHeHTbl ny4Ka, ax - YAenb-

Hwe 11OH113a'-111OHHWe nOTep11 B BO3AYXe AnR i-H KOMnOHeHTW ny4Ka 
np11 3aAaHHOM 11Mnynbce, k - KO3¢¢111.111eHT nepeBOAa 3KCnO311'-ll1OH-

3 



Ta6nH~a 2. CocTaB n+-nyqKa 

Mmnem. Ou Mmnem, W
0 

MaB/c a+(%) t,+(%) Ir"(%) a+(%) i' +(%) Ir"(%) 

76 50.t2 8.tI 42±2 67±2 S;tI 27.tI,5 
95 26;tI,5 8.tI 68.t2 4I.t2 S;tI 53.t2 

II2 I5.tI 6.±I 79±2,5 24.tI,5 S;tI 70±2 
I23 9.±I 5±I 86±2,5 I3.tI 5.tI 821;2,5 
I49 S;tI 3,±I 9I.±2,5 9.tI 3±I 88,±2,5 
I65 5,±I 2,±I 93,±2,5 7.±I 2.tI 9I.t2,5 

Ta6nn~a 3. CocTaB n--nyqKa 

Mmuem. Ou MmueHL w 
MaB/c a-(%). r-<%> Ir(%) I 

e-ci) r-<%> Ir(%) 

95 50±2 6.tI 44±2 6I,±2 5.tI 34.tI,5 
II2 32.tI,5 5,±I 63,±2 4I±2 ¾I . 55±2 
I23 24.tI,5 3,5.±I 73,±2,5 32,±2 3,5±I 65±2 
I49 I5,±I .('3 82,±2,5 22,±I,5 <3 75.t2,5 
I65 I3±I <' 3 84±2,5 I9.±I .( 3 78,±2,5 

TaGnn~a 4. IlnOTHOCTb IlOTOKa, HHTeHCHBHOCTb n DnOTHOCTb 

OCTaHOBOK KOMilOHeHT nono~HTenbHO sapH~eHHoro MeSOHHoro 

nyqKa. MHmeHb W0 

Il7IOTHOOTl> llOTORa liHT0HOlIBHOOTl> Il.JIOTHOC'l'l> 
p ro4 I/oif'.o ro6 I/o 

O0'1'8.HOBOR 

ro4 I/r-J½O 
MaB/c a+ ,.'!' w e+ .,.+ rr+ w 
76 40,±8 3,3±0,7 !6.±3 32,±6 2,6.±0,6 !3±3 40,±8 
95 30,±6 4,5±0,9 38,±8 24±5 3,6,±0,8 3Qt6 54.tII 

II2 2□±4 4,8,±I,I 58,±I2 !6±3 3,8.±(),8 46±9 45,±9 
123 I0,±2 3,6±!,0 621;12 8,Qtl,6 2,9,±0,8 5QtIO 33±7 
149 5,4±1,2 I,5±0,5 52J:IO 4,3±0, 9 l,2,±0,4 421;8 17,±3 
!65 3,5.±I,0 0,8,±0,4 44±9 2,8±0,6 0,6,±0,3 35±7 !3±2 

4 

.,. 

., 
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.. 

Ta6n~a 5. IlnOTHOCTb IlOTOKa, HHTeHCHBHOCTb H nnOTHOCTb 

OCTaHOBOK KOMilOHeHT OTPH~aTenbHO sapH~eHHoro MeSOHHOro 

nyqKa. MHmeHb W0 

llirOTHOCTL llOTORa lliIT 0HCIIBHOC TI, llirOTHOCTI, 
p I04 I/crl-.H20 ro6 r/o 

OCTaHOBOR 
rn4 I/r•H20 

MaB/c e- ,.., 
Ir a ... ,-- Ir rr 

95 23±5 I,8,±0,5 I2±2,5 IB,±4 I,4±0,4 ID,±2 16±3 
II2 14,±3 I,5±0,5 I9,±4 II,±2 I,2±0,4 15,±3 I5±3 
I23 I0,±2 I,I±0,4 21±4 8,0.±l,6 0,9.±0,3 I7,±3,4 I3±2,6 
149 6,3.±l,3 <"0,9 22,±4,5 5,0.±I,0 <'0,7 IB,±3,6 8,0.±l,6 
!65 4,8,±l,0 <'0,8 20,±4 3,8,±0,8 <o,6 I7,±3,4 6,0±I,2 

HOH AO3bl B 3Hepr1-1io, BblAeJrneMylO Ha 1 r BO3AYXa. B Ta6n. 4 1,1 5 
npeAcTasneHw pesynbTaTw pac4eToB. 

Opi-1 Bbl4"1CneH"1"1 nonHOH "1HTeHC"1BHOCT"1 npeAnonaranocb, 4TO 
3~¢eKT"1BHoe ce4eH1-1e ny4Ka AnR scex ero KOMnoHeHT ~80 cM2 , a 
AnR onpeAeJ1eH"1R nnOTHOCTl-1 OCTclHOBOK n1-1OHOB 6bl11"1 1-1cnOJ1b3OBaHbl 
3Ha4eH"1R Wl-1Pl-1HW KPl-1B0H 6p3rra 1-13 Ta6n. 1; Bee ~e11"14"1HW B 
Ta6n. 4 11 5 np11BeAeHbl K 3Ha4eHl1IO TOKa npOTOHOB ¢a3oTpoHa 1 MKA. 
B npeAenax ow1-160K "13MepeHl1H /~20%/ 3Ha4eH"1R 11HTeHC11BHOCTl1 no
TOKa 3neKTpOHOB 11 nO3"1TPOHOB np11 3aAaHHOM 11Mnynbce ny4Ka cos
naAalOT. 

3, noBEPXHOCTHWE µ+-ME3OHW 

MesoHbl, o6pasosaHH~e a pesynbTaTe ABYX4aCT114Horo pacnaAa 
ocTaHos11swerocR nonom11TeJ1bHoro n1-1OHa n+ ~ µ+v, 11Me10T ¢11Kc1-1-
posaHHYIO 3Hepr1110 ~4, 13 M3B. Ecni-1 OCTaHOBKa n1-1OHa npOl1CXOA11T B 
AOCTaTO4HO TOHKOM nosepXHOCTHOM cnoe Me30Hoo6pasyio1.11ei1 M"1WeH1-1, 
TO µ+-Me30Hbl, l1Me101.111-1e npo6er ~0,15 r/cM2 -HzO, B~neTalOT 113 M1-1-
weH11 11 o6pasylOT ny4OK nosepXHOCTHblX MIOOHOBf.11 /. YHl-1Ka11bHblM 
CBOHCTBOM TaKoro ny4Ka RBJlReTCR ero 100% no11Rp11sa~1-1R. AnR on
peAeJleHl1R COCTaBa ny4Ka B o6nacTl1 "1Mny11bCa ny4Ka 20¾32 M3B/c 
/sepxHeH rpaH11~e 3Hepr1-11-1 nosepxHOCTHblX Me3OHOB 4' 13 M3B cooT
BeTCTByeT 11Mnynbc 29, 8 M3B/ c/ 6bl11"1 11cnOJ1b3OBaHbl aMnnl1TYAHble 
cneKTPbl, "13MepeHHWe C noMOll\blO ABYX nocneAOBaTenbHO pacnono
meHHblX C4eT4"1KOB C nnaCT"14eCK"1M"1 C~l1HT"11111RTOpaM"1 T0111.1111HOl1 
5 MM. AnR KafflAOro 3Ha4eHl1R "1Mny11bCa Me3OHHOro ny4Ka 113MepRnCR 
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Puc. 3. JE/Zlx-cneKTpbl IlYllKOB nosepxHOCTHblX Me30HOB. 

nCJilHbiH cnet<Tp ai-mnHTYA CHrHa/la BXOAHOro C4eT4Ht<a, a Tat<JKe 
cnet<Tp aMnilHTYA CHrHana npH YCilOBHH aHTHCOBnaAeHHH C CHrHa/lOM 
BToporo C4eT4Ht<a, 4TO n03B0IlH/10 nPHMepHO B 12 pa3 noAaBHTb 
nHK OT n03HTpOHOB H BblAeilHTb B cneKTpe n111< OT noeepxHOCTHblX 

MIOOHOB. no AaHHbiM 3THX cneKTPOB C y4eTOM noKa3aHHH MOHHTOpa 
npoTOHHOro ny4t<a onpeAe/lR/lCR COCTaB ny4t<a. Ha PHC. 3 ~PHBeAe
Hbl cnet<TPbl aMnilHTYA AilR HeCl<O/lbl<HX 3Ha4eHHH HMny/lbCa Me30HHo
ro ny4t<a, nony4eHHble np1,1 YCilOBHH aHTHCOBnaAeHHH CHrHa/la BTo
poro c4eT4Ht<a c c11rHaI1DM nepeoro c4eT4HKa. H~ Tpex nepeblx 
cnet<Tpax 4eTl<O BblAe/lR~TCR ABa n111<a B o6naCTH 3HeprHH -1 M3B 

11 ~ 4 MaB, COOTBeTCTBy~~He noaHTpoHaM 11 noeepXHOCTHblM M~OHaM. 
0AHat<o B 4eTBepTOM cnet<Tpe, H3MepeHHOM AilR Me30HHOrO ny4Ka C 
HMnYilbCOM, npeBblWalOOlHM MaKCHMailbHblH HMnyilbC noeepXHOCTHbiX M~
OHOB npHMepHO Ha Be/1H4HHY HMnyilbCHOro paapeweHHR Me30HHOH 
IlHH3bl, nHK OT M~OHOB npat<TH4eCt<H HC4e3aeT. 3TO CBR3aHO c TeM, 
4TO M~OHbl C Tat<HM HMnyilbCOM MOryT o6paaoeaTbCR TOilbl<O OT pac

naAa 11 Ha/leTy11 nHOHOB' l<OTOpble aa epeMR lKH3HH C 60ilbWOH BePORT
HOCTb~ Bbl/leTa~T 1,13 o6nacTH aaxBaTa pacnaAHblX MIOOHOB B ny40K. 
AnR onpeAeneHHR nilOTHOCTH nOTOl<a 6blJlH He non b30BaHbi peayn b Ta
Tbl A03HMeTpH4eCl<HX H3MepeHHH B B03AYXe /nPOl\eAYPa Bbi4HCileHHH 

6 

) 

1 
J 

•' 

Ta6mui;a 6.' IloBepxHOCTHble µ+-Me30Hbl. MmneHb Cu 

p J/, + ' IJJIOTHOCT!, . HHT8HORBHOCTI> IJJIOTHOCT!, 
OOTWIOBOR 

MaB/o 
'f1 (%) · IIOTORa 

Ne,.. xI03 I/o.,/,o .•MltA xI05 I/o ' .•MRA xI05 I/2Ff~•MRA 

26 I,9,±0 12 3,8,±0,8 3,CJ±0,6 2,I,±0,4 
28 3,3,±0,2 6,5±! 13 5,3j;I,I 2,8,±0,6 
30 2,7,±0,2 51 4.±I,I 4,3±0,9 I,8,±0,4 
32 0,2 0,4 

on11caHa e npeAblAY~eM paaAene AaHHOH pa60Tb,/. B Ta6n. 6 np1,1-
eeAeHb, pe3y/lbTaTb, Bbi4HC/leHHH. 

B Ta6n. 6 npeACTaBileHbi peay/lbTaT,bi' nony4eHHbie -AilR MeAHOH 
MHUJeHH. 8 C/ly4ae BOilb<l>PaMOBOH MHWeHH 3Ha4eHHR nilOTHOCTH noTo

t<a noeepxHOCTHblX M~OHO~-Ot<aaa/l~Cb npHMePHO B ABa paaa MeHb

we •· CileAyeT OTMeTHTb, 4TO onTHMH3al\HH nOilOlKC!HHl'l npoTOH_Horo 
ny4Ka Ha MHWeHH H onTHMH3al\HH ero paaMepoe AilR nony4eHHR HaH-
60/lbWero BbiXOAa nose PXHOCTHblX Me30HOB He npOH3BOAHI10Cb. 

4. B03MOlKHOCrn nonY4EHH.R CEnAPHPOBAHHblX 
ME30HHblX nY4KOB 11 OUEHKA HX HHTEHCHBHOCrn 

B pa6oTe/4 / paCCMOTpeHbl pa3~H4Hble eapHaHTbl nony4eHHR cena
p1,1poeaHHblX Me30HHblX ny4KOB Ha ¢a30TPOHe OH.RH C nOMO~b~ WHpo
KoyronbHbiX <1>0Kyc1,1py~~HX JlHH3, npC>Me>KYT04HOro 3aMeAI1HTe/lR H 

nocneAY~~ero MarHHTHoro.aHan11aa. 
Ha1-16onee nepcneKTHBHbiM RBilReTCR eapHaHT' 1,1306pa1KeHHbiH Ha 

PHC. 4, B l<OTOPOM paaAeneHHe 4aCTHl\ no MaccaM ocy~eCTBilReTCR 
nyTeM OTl<IlOHeHHR 4aCTHl\ Ha yron 90° B nonepe4HOM OAHOPOAHOM 
MarHHTHOM none. TaKOH eapHaHT MOIKHO ocy~eCTBHTb Ha 6aae Mar
HHTa THna MC-4 1,1 Tpex MarHHTHblX t<BaAPYnOilbHbiX /1HH3 C anepTy
pOH 20 CM. npeHMy~eCTBO 3Toro eapHaHTa aaK/1~4aeTCR B HCnOnb-
30BaHHH roToeoro MarHHTa H /1HH3, npoCTOTe l<OHCTPYl<l\HH BaKy
YMHOH KaMepbl H non~CHblX HaK/laAOI<, a TaKJKe B03MOlKHOCTH nepe
XOAa C pe>KHMa pa60Tbi 11 Ha MeAHl\HHY11 B peJKHM pa60Tbl 11Ha <1>1131,1-
Ky" 6e3 BCRKHX MeXaHH4eCt<HX nepeMe~eHHH nyTeM TOilbKO nepeKI1~-
4eHHR TOKOB B 3/leMeHTax MarHHTHOH CHCTeMbl. 

~nR eapHaHTa, 1,1306pa>KeHHoro Ha p11c. 4, Ha ocHoeaHHH a1<cne
p11MeHTaI1bHb,x AaHHbiX, nony4eHHbiX AilR Hecenap1,1poeaHHbiX Me30HHblX 
ny4KOB Ha w11po1<oyroI1bHOH IlHH3e, 6bl/1H BbinO/lHeHbl Ol\eHKH HHTeH
CHBHO~TeH, n/lOTHOCTeH noTOKa 1,1 nilOTHOCTeH OCTaHOBOK ~enap1,1-
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Puc. 4. BapuaHT nonyqeHHH cena
pupoaaHHbIX Me30HHb!X nyqKOB ny
TeM OTKnoHeHHH B nonepeqHOM OA
HOPOAHOM MarHHTHOM none. 

PDBaHHWX Me3OHHWX nY4KOB. npM 
npoBeAeHMM 3TMX pac4eTOB Y4MTW
BanMCb noTepM 4aCTM4 M3·aa MHO
roKpaTHoro KynoHOBCKoro pacce
RHMR /AO 20%/, ysenM4eHMe $aao
Boro 061,eMa ny4Ka B MMnYnbCHOM 
npocypaHCTBe npM ero nDATDpMa
mMBaHMM /AO 50%/, orpaHM4eHMe 
paaMepos ny4Ka KonnMMaTopa 
IAD 30%/, pacnaA nM~Me3DHOB Ha
neTy Ha AnMHe nosopOTHOH MarHMT
HOH CMCTeMw 2,3 M. 

PeaynbTaTw swnonHeHHWX O4e-
HOK B pac4eTe Ha 1 MKA naAa~~e

ro Ha MMWeHb npOTOHHOro ny4Ka npMBeAeHbl B Ta6n'. 7. TaM me AnR 
cpaBHeHMR npMBeAeHw AaHHWe AnR Me3OHHWX ny4KOB, nony4aeMWX B 
APY,rMx c))M3M4eCKMX 4eHTpax. KaK cneAyey M3 3TOH Ta6nM4b1, npM
MeHeHMe WMPOKoyronbHblX ¢,OKYCMPY~IIIMX CMCTeM ,noasonReT nony4MTb 
npM OAMHaKOBblX TOKax npOTOHHoro ny4Ka' MHTeHCMBHOCTM cenapMpo
BaHHblX M~·Me3OHHblX ny4KOB nPMMepHo Ha nDPRADK 6onbUJe, 4eM 
npM McnonbaosaHMM o6b14HblX KaHanos ny4Ka, cocTasneHHblX M3 
KBaApynonbHblX nMH3 M OTKnOHR~IIIMX MarHMTOB. 

KpoMe Toro, MarHMTHa~ CMC,TeMa, M306pameHHaR Ha PMC. 4, B 
cny4ae HecMMMeTpM4Horo sapMaHTa noasonReT yMeHbWaTb M3o6pame
HMe MCT04HMKa B 1,5-2 paaa M TeM CaMWM ysenM4MB~Tb nnDTHOCTb 
nOTOKa, a cneAOBaTen bHO, M MOIIIHOCT b AO3bl cenapMpOBaHHblX ny4-
KOB s 2-3 paaa. 

PeanMaa4MR 3Toro sapMaHTa noasonMT ysenM4MTb npMMepHo Ha 
OAMH nDPRAOK MHTeHCMBHOCTM cenapMPOBaHHblX Me3OHHblX ny4KOB M 
TeM CaMblM nOBblCHTb CTaTyc $a3OTpoHa O"1fH1 AD YPDBHR ManblX Me-
30HHblX $a6pMK C 3KBMBaneHTHblM TOKOM BblBeAeHHoro npOTOHHOro 
ny4Ka OKOno 20 MKA. 

5. 3AKJll04EH"1E 

npM cy111ecTBY~111eA MHTeHCMBHOCTM BWBeAeHHOro npOTOHHoro ny4-
Ka $aaoTpOHa O"1R"1 2,012,5 MKA MHTeHCMBHOCTM HecenapMpOBaHHWX 
nM-Me3OHHblX ny4KOB, nony4aeMblX C Mcnonb3OBaHMeM WMpOKoyronb-
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