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8 rrocneAHHe T'OAbl 3H8"'HT9.1lbHO B03pOC HHTepec K HCCneAOB8HHSIM C 

OCT8H8BnHB8!0ll1HMHCSI liHOH8MH H M!OOH8MH, cymeCTB9HHO yaenH"'Hnacb He

OOXOAHMOCTb B llpOBeAeHHH 8KCllepHM9HTOB C lly"':K8MH "'8CTHU H900.1lbiDHX 

SHeprHit Bb!COKOH HHT9HCHBHOCTH. nnSI ny"'KOB liHOHOB H corryTCTBY!Oll1HX HM 

M!OOHOB, nony"'eHHb!X C BHyTp9HHeit MHlll9HH yCKOpHTeng, K8K H3B9CTHO, cy

!J19CTByeT HH)KHHH npeAen UO SHepT'HSIM BCneA CTBH9 B blBOA8 "'8CTHU H3 06-

naCTH CH.IlbHoro MaraaTaoro rronSI ycKopaTenSI. TaK, AnSI caaxpouaKnoTpoaoB 

0115!11 H UEPHa AOCTynaasr aaaMeHblllaR naoaaasr saeprHSI paaaa npaMepao 

70 Msa. naJlbHel!:lllee liOHH)KeHHe 8H9pl'HH ny"'K8 "'8CTHU c liOMOll1b!O M8T'HHT-

Hb!X SKpBHOB, OCna6nRIOll1HX M8T'HHTH09 none yCKOpHTenSI, KaK STO CAenaH0 1 

/1/ 
aarrpaMep, AnSI ycKopaTenSI KonyMoaikKoro yHHBepcaTeTa , npaBOAHT K 

Oll1YTHMblM liOTepRM HHT9HCHBHOCTH, He T'OBOpSI y)Ke 0 HeyAOOCTBe pacrron<r 

)1{ 9 HHSI TaKHX MaT'HHTHhiX Kaaanoa pSIAOM c ycKopaTeneM. Me30HHhie ny"'KH 

ManhiX saepral!:, o6pa3oaaaHhie rrpa BhineTe "'BCTHU H3 Mallleaeii, pacnono-

)1{9HHb!X H8 Bb!BeAeHHbiX llpOTOHHb!X rry"'K8X1 BpSIA nH B A 8HHOe Bp9MSI MOT'y'l' 

KOHKypapOB8Tb C ny~aMH OT BHyTpeHH9H Mllll19HH BCneACTBHe Manoro KQ

sqxpHUH9HT8 Bb!BOAa npOTOHOB H3 ycKOpHTenSI, 3H8'lHT9.1lbHOT'O saepreTH"'9C

KOT'O paaopoca Me30HOB H oo.llbll!oro <jloaa pacceSIHHhiX tiacTan. 

BnaroAapSI BBOAY B AeiicTBHe 38 nocneAHHe aeCKOJlbKO neT Me3oHHbiX 

KaaanoB B UEPHe, 0115!11 H "4HKar-o, oTKpbiTa HOBaSI B03MO)KHOCTb nony"'e-

HHSI M!OOHHb!X lly"'KOB M8nh!X 8 H9pl'H H. 
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B TaKHX Kaaanax MJOOHhi, o6pa3oaaarunecSI a pe3ynbTaTe pacnaaa 

llHOHOB Ha neTy, YA8p)I{HBaJOTCSI B llY"!Ke CHCT8MOH KBaApynonbHbJX MarHH

TOB, flpH 3 TOM npeHMylli8CTB8HHO <jloKyCHpyJOTCSI MJOOHhi, HM8!0lliH8 He6onh-

lliH8 yrnbi pA3neTa OTHOCHTenbHO llHOHHOrO HMnynbCa p tr , T,e. MIOOHbl 

e HMllynheOM OKOnO 0,5 piT , neTSIIJlHe Ha3aA B CHCTeMe U8HTpa MaCe, 

H e HMllynhCOM OKOnO pIT 1 neTrunHe BllepeA. TaKHM o6pa30M, C llOMOlliblO 

M830HHbiX KaHanoB B03MQ)I{H0 TIOny"!8HHe MJOOHOB C HMllynhCOM npH-

MepHO BABOe M8HblllHM, "18M HMllynhC "!aeTHU, o6pa30BaHHblX Ha BHyTpeH

HeJi MHlli8HH yeKOpHTenSI H 3aXBa"!eHHhlX B KaHan. KpoMe TOrO, ny"!KH H3 

M830HHOrO KaHana e TaKHMH HMTiynhCaMH o6naaaJOT TeM rrpeHMyrueCTBOM, 

"'TO UHOHHble 11pHM8CH B HHX eocTaBnHJOT AOnH 11pOU8HTa. 

B HacTorune.li pa6oTe eoo6maeTcs:r o rry'IKax OTpHuaTenbHhiX MIOOHOB 

Manoro HMrrynbCa, o6pa30BaHHhlX B M830HHOM KaHane eHHXpOUHKnOTpOHa 

OYI.HH. flpH KOHCTpyHpoaaH.H:H KaHan HacTpaHaancSI aa ny"!KH MJOOHOB 6onb
-l 

runx HMTiynheoa nopHAKa 250 Msa • c H rry"'KH C HMrrynbeOM OKOnO 
-1 

150 Msa.c , 
-1 

o6pa30BaHHhl8 OT llHOHOB C HMIIynheOM llpHMepHO 260MsB.C , 

AnSI KOTOphlX OllT.H:ManbHhlM SIBnSieTCSI Ce"'eHHe p0)1{A8HHS1 llpOTOHaMH Ha HA

pax 6epannHSI, nn51 3 TOrO MlOOHHOrO llY"!Ka "'HCnO OeTaHOBOK COeT aBnSleT 

-1 -1 
llpH6nH3HT8nhHO 240 eeK .r B MaKCHMyMe rrpo6e)I{HQH KpHBOH, H MO)I{HQ 

ocTaHOBHTb OKono 12.10
4 

MJOOH OB a yrnepoaHoi1 MHWeHH AHaMeTpoM IDeM 

2 
TonruHHOH 7 r / eM • OaHaKo a p11ae sKCnepHMeHTOB, rae Heao3MO)I{HO npH-

MeHeHHe TOneThlX MHllieHefi, Henonb30BaHHe 6onblliOH YA8nhHOH nnOTHOeTH 

oeTaHOBOK B TaKOM TIY'IK8 COllpOBO)I{AaeTeSI 3Ha"!.H:TenbHblM "IHCnOM 'l8CTHU, 

rrpOXOllSllliHX 'Iepe3 MHlliCHb H e03AaJOIJlHX AOIIOnHHTenbHh18 <jlOHOBhl8 3arpy3-

KH . 

fly'IKH M!OOHOB He601IblliHX 3Hepr1iH 06pa30BhJBanHeb ABYMSl CllOC06aMa: 

1) Ha nyTH ny"!Ka ao aaanH3HpyJOmero MarHHTa paenonarancH 3aMeanHTenb, 

B KOTOpOM TepHnaeb qaeTb 3 HeprHH, H ll · 'iOK M8Hb1Jlero HMTiynbca aaanH-

3HpOBaneH MarHHTOM. 8TOT crroeo6 llpliBOAHn K 3Ha'iHT8nhHhlM ITOTepSIM B 

HHT8HCHBHOeTH. 
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:J.), C03!18BanHCb TaKae ycnOBHSI BBO!(a IIHOHOB B KaHan, KOTOpb!e Il03-

BOnSinH B COOTBeTCTBYIOIIIeM pe)KHMe pa60Tbl KaHana IIOny'IaTb Ita Bb!XO!le 

8Hamr3HpyiOIIIero MarHH"l'a MIOOHbl ManbiX HMrrynbCOB, 

/2/ 
B Me30HHOM KaHane CHHxpouHKnoTpoHa OY!5U1 rrepBaSI nHHSa, pac-

IIOnO)KeHHaSI B HeiiOCpe!ICTBeHHOH 6nH30C TH OT yCKOpHTenSI, II03BOnSieT cy-

meCTBeHH O H3MeHHTb ycnOBHSI BBO!la 'IaCTHU B KaHan, OHa HCIIOnb3yeTCSI 

KaK !(nSI ~OKyCHpOBKH IIY'IKa1 TaK H anSI ero OTKnOHeHHSI. CBOHCTBa rry'IKa 

\ero HMIIynbC, HHTeHCHBHOCTb 1 COCTaB) B CHnbHOH CTeiieHH 3aBHCSIT OT no-

H a3HMYTY BHyTpH yCKOpHTens 1 OT 

TOKa B rrepBOH nHH3e I I 1 OT TOKa IlHTaHHSI BCero KaHana I k I OT To-

Ka aaanH3Hpyromero MarHHTa IM I oT TOKa ~oKycHpyromeii nHH3bi I~ 

Ha Bb!XO!(e MarHHTa, npH 3a!laHHOM HMIIy1Ibce TOKOM aHanH3HpyiOIIlero Mar-

HHT8 M C TIOMOIIIb!O rrapaMeTpOB R I I ' I k I 6bi-
~ 

nH rrony"'eHbl IIy'IKH MIOOHOB He6onblllHX 9Heprafi, 

Ha p.Hc.l rroKasaHa cxeMa pacrrono)KeHHSI ycTaHOBKH co 3BesaHbiM ae

TeKTopoM anSI orrpeaeneHHSI xapaKTepHCTHK IIY'IKOB: HHTeHCHBHOCTH 1 KpHBOH 

rrpo6erOB 1 HMIIy1IbCa 1 COCT8Ba , noapo6HO 9Ta yCT8HOBKa OIIHCaHa B OTae1Ib

HOH pa6ore. C'!eT'IHKH 1 H 2 cny)KaT anSI MOHHTOpHpoBaHHSI rry'IKa. Me)Kay 

C'IeT'I.HKaMH 2 H 3 pacrronaraeTCSI ~HnbTp 1 TOniilHHY KOTOpOrO MO)KHO MeHSITb, 

CoBrraaeHHSI (234) orrpeAenSIIOT 'IHCno 'IaCTHU, rronaaaromax nocne ~H1IbTpa 

B C'IeT"!HK 4. CoBnaaeHHSI-aHTHCOBIIa!leHH SI (2345) ( paspelllaromag crroco6-

HOCTb "'5 HCeK 1 9~qJeKTHBHOCTb aHTHCOBIIaaeHHH ny'Illle 0, 9995) OIIpeaenSIIOT 

"'HCnO OCTaHOBOK B CUIUITHnnSITOpe 3Be3AHOrO aeTeKTOp8 ( 4) 1 8 KOM6HH8UHSI 

\2344 g 5) per.HCTpHpyeT OCTaHOBKH B 3Be3AHOM aeTeKTOpe 1 aaBlll.He aMIIn.H

TYLIY BCilbllllKH B CUHHTHnnSITOpe 4 6onbllle orrpeaeneHHOro rropora. 3Be3aHbiH 

aeTeKTOp rrpaKTH'IeCKH He 'IyBCTBHTeneH K MIOOHaM, ero 9~~eKTHBHOC,Tb 

€ p. < 0 1003% Ilp.H Il.HOHHOH 9~~eKTHBHOCTH €" 

( 
14 

I f "<o,ooos. 
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Ha p11:c.2 rrpaneaeHbi HMrrynbCHbie crreKTpbi '!aCTHU, nhixoaruuHx 11:3 Me-

30HHOT'O KaHana, . rronyqeJ!Hble IIpH pa3Hb1X ycnonHSIX 3aXnaTa IIHOHOn B Ka

Han H pasna'lHbiX pe)!(HMax pa60Tbi. TaKHe pe)!(HMbi HaltaeHhi c uenb!O rrony

-1 
'leHHst 'lHCTbiX M!OOHHbiX rry'iKOB c HMIIynbcaMH 150 Mas.c (KpHsasr 1), 

-1 -1 
115 Man.c ( KpHnasr 2) H 90 Mas.c ( KpHBasr 3). Ha aTRX cneKTpax ne-

nbiE! MaKCHMYMbl COOTBeTCTnyJOT M!OOHHbiM IIY'iKSM C IIHOHHblMH IIpHMeCstMH 

IIOpHtlKa rrponeHTa, a rrpaBb!9 - IIHOHHb!M IIY'IKaM, HM9!0!llHM B CnOeM COCTa• 

Be OKOnO OtlHOH TpeTH MIOOHOB. Yl3 pHCyHKa BHJlHO, 'ITO HHTeHCRnHOCTH M!O

OHOn c yKa3aHHbiMH HMIIynbcaMH 'oTnH'laJOTCst n HecKollbKO pas. O.z:~HaKo ansr 

OCTaHOBOK M!OOHOn KapTHHa apyrasr. 

Ha puc.3 rroKa3aHhi KpHBbie rrpo6eron .z:~nsr M!OOHHoro rryqKa c HMIIynb-

-1 -1 
COM 115 Man.c , a Ha pHC.4 - ansr IIHOHHOT'O nyqKa C HMIIYllbCOM 193 Mas.c_. • 

Ha Tex )j(e pacyHKax rrpHneaeHhi KpKBbie rraC:HHb!X ocTaaoeoK (2344gB), 

uony'leHHbie c IIOMO!Ilb!O saesaHoro aeTeKTopa. B aTOM · MIOOHHt:n.t rryqKe 

C ::> HeprHefi 50 Man 'lHCnO OCTaHOnOK M!OOHOB B MaKCKMyMe OKOJIO 

3 2 -1 -1 -1 -1) 21.1 Q CM CeK r ( OKOnO 240 CeK I' C IIHOHHOlt I1pHM9Cb!O n OCTaROBK8X 

X"< 0,07% , IIOnHaH IIpHMeCb IIHOHOB n IIy'iKe MeHb!Ile 0,4%. 

8 IIHOHHOM IIy'lKe, rae. HMeeTCSl TaKx<e OKano 45% M!OOHOB, 'iHCno OC-

3 2 -1 -1 
TaHOnOK IIHOHOB ( neBbllt MaKCliMYM) COCTannsteT IIpHM9pHO 63.1 Q CM C9K I' • 1 

a rronymHpHHa rrpo6e)!(HOH KpHnofi- OKano ~3 r Cu(±.2,lrC), T. e.~P11 /P11 
~ ± 3,3%). 

Pac.5 annJOCTpHpyeT rrony'ieHHe qacTHll MeHb!IlHX HMrrynbcon rryTeM 

pacrronox<eHHSl 3aMeanHTenH n IIy'iKe rrepea aaanH3Hpy!O!llHM. M8T'HHTOM, 

(KaHan pa6oTaeT B pe)!(II:Me, COOTBeTCTBY!OlUeM KpHnOH 2 pHC,2), f1po6e)!(

Hble KpHnhie rrony'leHbl anH pa3HblX TOKOn allanH3Hpy!O!Ilel'O M8T'HHTa. Ha 

aTOM pHCyHKe Kpii:BO.Sl OCT8HOnOK, ilOK83aHH8Sl IIyHKTHpOM ansr 45 M an, H 

KpHnaH ocTaHonoK anH 34 M a n, HaifaeHbl H3Me HeHHeM aHeprHH rry"!Ka rrpH 

2 
HcnonbsonaHHH 5,7 r/cM MeaH rrepea aHannsHpy!OlUHM MarHHTOM. B~~:aao, 

'ITO rry'loK c aHeprneii 45 M a n c ao6ano'lHbiM rrornoTHTeneM HMeeT HHTeH-
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P11c.l. Cxe Ma pacrrono>KeHI!H TenecKorra cuHHnwnsrul!oHHbiX c'!eT'IHKOB Ha 

rry'!Kax Me30HHoro KaHana. Bee c'!eT'IHKH-TonmnHoii 1 CM, C<IeT'III

KH },2,3-AHBMeTpOM }Q CM 1 C'I~T'IHK 4-J5xJ5 CM2 , C'IeT'IHK 5-J:ll!a

MeTpOM 25 CM, Me>KAY C'!eT'IHKBMH 2 II 3 - MeAHblll IIOI'1IOTHTe1Ib 1 

TOJ11UHHY KOTOpOI'O MO>KHO MeHHTb , 
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50 100 150 200 250 300 350 ltuo p .!!1Ll c 
P11c.2 . Pacnpenen ezm e no HMnynbcaM 'IaCTHU, pacnono>KeHHhiX nocne aHann-

3Hpyiowero Maf'HHTa, J:IJ1$1 pa3mi'!Hb!X yCJ10DHlt BBO.Qa H pel!(HMOB pa-
60Tbl Me'OlOHHOf'O KaHana. 
KpMBa$1 • . R =268 CM ; 
KpMBaH 2: R ~267 CM; 
KpHBa$1 3: R =269 CM; 

¢ =- 9 5°· 
¢=-6 ,5 ° : 

r/J =-5,7 ° : . . 
Benn'IHRa TOKa B cpoKycHpyzomet1 nnn3e 
Til OT BeJ11!'UIHb! llMnynbca. 
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I 1 = 150 a; lk= 430 a. 
I 1 =550 a ; 1 k =350 a. 
1 1 =- 825 .3 ; I k =270 a. 
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-
PHc.3. 11 HTerpanbHaH (234) ,JlH!f>!f>epeHitHl\DbHaH (234 5) npo5e)KHbie KpHBbie H 

C"'eT TIHOHHbiX TipHMeCeH (2344 g 5)/ f fT ,iln51 M~OHHOf'O ny<JKa C HM-
ny nbCOM 115 MaB,C-1 ( R =267 CM, ¢ = -6,5 , I 1 =-550 a , I k = 
350 a, I M =160 a, I 4>=200 a). 
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CHSHOCTb OCTaHOSOK Ha 30% MeHbiUe, 'l6M TOT )l(e rry'lOK 6e3 3TOT'O IIOT'nO

THTenSI, 0AHaKo rry'IOK c aHepraeii 34 Mas, ot5paaosaHHbiii 6ea rrornoTHTenSI 

S 3TOM pe)I(HMe paOOTbl KaHana, HMeeT OCTaHOSOK IIO 'KpaiiHeH Mepe S 1,5 

pa3a MeHbiUe, 'laM IIOKa3aHO Ha pHCYHKe • .LlpyT'HMH cnosaMH, COpOCOM 3Hep

T'HH 'laCTHU C IIOMOmbiD AOIIOnHHTenbHOT'O . ~HnbTpa AnSI nonyqeHHSI IIY'IKa 

c MeHhiUHM HMIIYJibCOM HY)I(HO rronhaosaTbCH, ecnH aroro yMeHPIUeHHSI HM

rry1Ibca He1Ib3SI AOOHTbCSI H3MeHeHiieM ycnosaii pa6oTbi MeaoHHoro KaHa na. 

CneAyeT TaK)I(e OTMeTHTb, 'iTO AOIIOnHHTe1IbHbie ~HnbTpbl S KaHane ysenH-

'lHSaiDT IIHOHHbl9 IIpHM9CH S IIy'lK9, 

Ha pHC.6 IIOKa3aHbl pacrrpeAeneHHSI OCTaHOSOK IIO rrpo6eraM AnSI MIDOH

Hb!X IIy'IKOS C aHepraei! 30, 33, 36 Mas, COOTSeTCTBYIDIUHe pe)I(HMY pa6o

T bl KaHana AnSJ KpHsol:i 3 pHc.2. BHAHO, 'iTO Aa)l(e y rry'lKa c aueprael\ 

30 Mas IInOTHOCTb OCTaHOSOK S MaKCHMyMe AOBOnbHO senHKa H COCTaSnSieT 

3 2 -1 -1 -1 -1) 
12.10 eM ceK r ( 140ceK r • Tiy'loK c a aepraeii 33 Mas AnSI BToporo 

pe)I(HMa pa60Tbl KaHana HMeeT HHT9HCHSHOCTb S 3 paaa 601IbiUYID, 'l9M 

aHanorH'IIIbi H rry'loK ( pac.5) c norronHRTenbHbiM rrornoTHTeneM s 'KaHane. 

Pac, 7 HnnrocTpHpyeT CpllSH6HHe rrpo6e)I(Hb!X KpHBbiX AnSI MIDOH!IbiX IIY'IKOS 

pa3HbiX aHeprHii, rronyqeHHbiX S pa3nH'lHbiX pe)I(HMaX pa60Tbl MIDOHHOT'O 

KaHana (eM. pHc.2). CpasaeHae rroKa3bisaer, 'iTO rrpa yMeHbiUeHHH a HeprHH 

rry'IKOs c 67 Mas 6onee 'leM sAsoe IUHpaua rrpo6e)I(HbiX KpHSbiX yMe Hbiiia

eTCSI S 2,5 paaa, a rrnOTHOCTI OCT8HOSOK MIDOHOS - nHIUb H8 40% . 3TH 

AaHllble OIIpeneneHHO IIOKa3biSaiOT IIp9 HMyiiieCTS8 paOOTbl C IIY'IK8MH MeHb-

IUHX aHeprHH AnSI OCTaHOSOK MIDOHOS S TOHKHX MHIUeHSIX, 

B ra6n. 1 cyMMHposaHbi peaynbraTbi no ny'lKaM orpuua r e nbH biX M io o

HOB HeoonbiUHX a HepT'HH H pe)I(HMaM paOOTbl KaHana nnSI n ony 'leHH Sl a THX 

rry'IKOB ( 6ea speMennoii pacTSI)I(KH). 
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{2345) 
7.5 

50 

25 {2345) 

0 20 40 

-
PHc .4, LlH cjJcpepeHIUia.!lhHan KpHBan rrp oGeroB (2345) H C'leT ITHOHHbiX oc Taii9-

BOK (2344 g 5) I l 17 JWfl. rry'IK8 ITHOHOB c nMrrynhcOM 195 M sB, c-
( R =269 CM, ¢ =- 5,7° , I 1 =- 825 a, I k =270 a, I M=270 a , I q,= 
320 a ). 
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(2345) 

20 
3 'f 

10 cex 

itS ft13b 

50M3G 
20 ~{2345) 

10 3 cex ,f 

15 

36 f138 

10 ~ .fIt 't \ I 10 
\ 
\ 
b 
\ 
\ . 

\~ I I 5 

\,)( 

'\ \'\ 
8 12 16 20 24 cjc112Cu J 0 ' 2 4 6 8 10 12 14 z/cM2Cu 

PHc,5. flpo6e>KHbie KpHBbie IW5! nyqKOB MIOOHOB C 3 HeprHeH 34, 45, 50 M3B, 
Pe>KHM pa6oTbi KaHana coorseTcrsyeT KPUBOH 2 pwc .2. IlyHKTHpH~5! 
KpHBaH H KpHBaH nng 34 M3B nonyqeHbi c nornonrreneM 5,7 rlcM 
Cu nepen aHaiTH3HpyiO!llHM Marimr oM. 

12 

PHc,6. flpo6e>KHbie KpHBbl8 /liTH nyqKQB MIOOHOB C 3HeprHeH 30,33, 36 /1 
Pe>KHM pa6oTbi KaHana cooTBeTCTByer KpaBoi1 3 puc.2. 
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B IIOCJl9AHel!: KOJlOHKe Ta6.11HUbl IIpHB9AeHa rrpHM9Cb ~HOHOB B MaKCH-

MyMe OCTaHOBOK MIOOHOB, Hafi.OeHHaSI; KaK aTO yKa3a.E(O Bbime. 

BHAHO, ttTo ao scex rryttKax IIHOHHaSI rrpaMecb ae3Ha'UITeJlbaa. HaHMe

uee aaepi"H'tHb!l!: IIY'tOK HMeeT IIOJlYlllHpHHY rrpo6e)f<HOfi KpHBOl!: IIpHMepHO 

2 3 -1 
1,1 I"/CM yrnepo.oa H IIOTOK OKOJlO 20.10 CeK • KpoMe TOI"O, 3aMeTHM, 

'ITO .iUITeHCliBHOC'I'b IIyqKOB IIOJlQ;>KHT9nbHbiX MIOOHOB C aaepraeil: 33 Mas, 

I10Jl)"i9HHb!X peBepCOM BCeX Mai"HHTHbiX IIOnef\, IIpHM9pHO BTpOe Mellbme, 

'19M aTO IIOKa3aHO B Ta6mrue .tUlSI aHanOI"R'IHOI"O II)"iKli O'!"PHUaTeJlbHb!X MIO~ 

HOB. 

KaK y)l{e OTMettaJlOCb, rrpa pa6a:re C TOHKRMR MHlll9lUIMH AJlSI yMellb

III9HllSI I"9HeTII"IeCKOI"O tPOHa, CBSI38HHOI"O C II)"iKOM, Bli)I{HQ HMeTb aaa6onb

myl0 IIJlOTHOCTb OCT8HOBOK B MHlll9liH !IpH BallM9llblllefi HHTeiiCHSHOCTH 't8C

THU, rrpOXOARmHX ttepe3 Bee. Ha pHC.8 rrpHBe.OeHa HHTeHCHBHOCTb OCTBHOSOK 

2• 
MJOOIIOB ( .OJlSI MHlllellll B 1 I" f CM B MBKCHMyMe !Ip069)1{HOfi KpHBOf\ L p. ) , 

BhlpiDKeaaaSJ ttepe3 BHTeHC1!BHOCTb rry'lKa (2345 )L p. I (23 )L J xpBBaSI f3 ) a 

ttepe3 HHT9HCRBHOCTb MIOOHOB, npomeAWHX MHlllellb (234B) L /(234) L 
p. p. 

(KpHBllSI a ) , AJlSl JJY'tKOB pa3HblX aHepi"HH. J13 pHCyHKa BH.OHO, 'iTO AJlSl 

HaB60nee aHepi"H'tHOI"O nyttKa HHTeHCHBHOCTb s 8 pa3 60Jlblll9 ,'19M .B.HT9HCHB-

2 
liOCTb OC'I'IUIOBOK s 1 r/Cl\i , a AJlSI HaHMeaee aaepi"H'iHOI"O - JlHlllb s 1,8 pa3a. 

2 
KpoMe Taro, anB rryttxa c aaeprHeA 87 Maa 'iepe3 MBmellb 1 r/cM rrp~ 

XOAHT B 5,8 pa3a 6onblll9 'laCTHU, •reM OCTaHasJlHBaeTCSl B Hell:, a .OJlSl IIY'!Ktl 

C aHepraefi 30 Mas aTO COOTHOlll9Hii9 3Ha'IHT9libHO Jl)"illi9 - 'l'.QilhKO 1 ,4, 

TaKHM o6pa3oM, rryttKJI ttacTn:n ManbiX aaepruH: .onB aKcrrepHMeHTOB c oc:ra-

HOBKaMH MlOOHOB S TOHKHX MlillleHSIX npHI"O.OHbl S ~Ba'lH'PeJlbHO 60JlbmeA CTe

IIeHH. 

Tio.nyqeHHbiH MIOOHHbiil: rry'IOK c aHeprn:e.A 30 Mas npaxTH'IeCKH smn:g

e:rcH JJYttKOM c aaHMeHbmeil: '3HeprHefi, KOTopaR MO.lKeT 6biTb rronyqeaa .s 

M930HHOI"O KaHana 6e3 .QOIIOJlHHTenbHOI'O IIOI"JlOTH'I'OJlH. MIOOllbl aTOI"O rry'i.Ka 

o6pa.aonaHbi rrpa pacrraao Ha3all a cacTeMe uel!rrpa Mace rrHOHOB c aaeprue.A 

t6 



0,6 

04 I 

0,2 
C( 

J 

20 4o 60 

Pac,8, YlHT8HCHBHOCTb OCT8HOBOK MIOOHOB (anSI Mll:lll8HH TOnlilHHOH 1 r / cM2 

B M8KCHMyMe L fL Tip_268:1KHOH Kpll:BOH ) , OTH eCeH H851 K HHT8HCHB-

HOCTH ITY'IK8 {3 = (2345) L Jl:. /_i23)LfL fl K HHT8HCHBHOCTH MIOOHOB, 

rrpOlll8.QlllHX Mll:lll8Hb a= l2345)L /(234)L J B 38BHCHMOCT H OT 

9H8pf'HH ITY'IK8, fL fL 
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75 Mas (KpHBaH 3 pHc.2). KaK OTMe<ranocb Bbime, aTa aHeprHH HBnHeTCH 

HrutMeHbmel!: JlliH IUIOHOB, KOT0pb19 MOI'yT Bb!HTH H3 CHJIXpOilHK1IOTpOH8 

0115111. OnaaKo non)"leHHe MIOOHOB eme MeHbmeH: auepraH npaK'X'H<recKH 

BpSI.O. 1IH He06XO)lHMO, llOCKOllliKY B K8'l9CTBe TOHKHX MHill9H9H 06bi'lHO HC

riOllh3YIOT ra3 npH Bb!COKOM )l8B1I9HHH, KOI')la T01IillHHa CT9HOK MHilleHeH, KaK 

rrpasano, aecKOllliKO senaKa na*e JlliH MIOOHHoro ny<rKa c aaeprael!: 30 Mas. 

B 3aKnroqeaHe asTopb! Bb!pa)KSJOT acKpeHHIOIO npH3HaTellliHOCTb 'l1IeHy-

KOppeCITOH)leHTY AH cqcp B.rr.n)Ke1Ienosy H npo!f>. A.I1.Myxaay 38 HHTepec 

K pa6oTe H rroMOillb; ' B.f.BapnaMosy, IO.M.fpamHHy, A.A.KpoiTHHY a 

A.M.qaTp'lnH 3a noMomb B nposeneHHH aKcnepHMeHTOB. 
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