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B npo~e~ypHOM nOMe~eH~~ ~ 2 Kn~H~KO-$H3~4eCKoro KOMnneKca 
nHn O~HH pa3Me~eHO 06oPYAOBaH~e AnR OAHononbHoro o6nY4eH~R M~

weHeH, pacnonoxeuuux B6n~3H >K~3HeHHO Ba}\(HbIX l4eHTp08. tlnR o6ny
4eHHR TaKHX MHweHeH Tpe6yeTcR Ç~OpMHp08aTb OAHopOAHoe none 06
nY4eHHR AHaMeTpoM AO 5 CM npOTR}\(eHHOCTb~ A03Horó MaKc~MYMa AO 
8 r/cM2 MRrKO~ TKaHH ~ pe3KHM cnanoa ,q03bl Ha e r o r paiuiuax . 

MeToA MOAIII$IIIKaLt~~ nuxa 6p3rr-a 3aMeAneHHoro' nporouuoro nY4
Ka C IIIcnonb30saHllleM MarHIIITHoro aHanlll3a ~ Konn~MaTopHo~ C~CTe

Mbl, npeo6pa3y~~eH $OPMY WlllpOKoro 3HepreTIII4ecKQro'pacnpe,qeneH~R 
3aMeAneHHblX npOTOHOB, n03BonReT nQ,nY4HT b nnOCKY~ .8epWHHY paa
MepOM He õonee 1,7 r /CM?.' AlUI npOTOHOB co cpeAHe~ 3Hepr~e~ 
130 M3S/ I , 2/ . n03TOMY AnR nOJlY4eHHR 60nee npOTRmeHHoro A03HO
ro MaKCHMYMa 6wn AononHHTenbHO npHMeHeH MeTO,q npeo6pa308aHMR 
rny6HHHoro A03Horo pacnpeAeneHHR c Hcnonb30BaHMeM .rpe6eH4aToro 
$HnbTpa AnR HeMOHoxpOMaTIII4eCKoro nY4Ka npotoHoB. 

rpe6eH4aTblH $HnbTp npHMeHReTCR ~nY4e80~ TepanMM AnR npeo~
pa30BaH~R rny6~HHoro A03Horo pacnpeAeneHIIIR nY4K08 TRmenwx 3apA
}\(eHHWX 4aCTH~. npIII 3TOM Y3KH~ nHK 5p3rr~ OT MOHoxpOMaT~4eCKoro 

nY4Ka npeo6pa3yeTcR B OAHopOAHoe A03Hoe pacnpeA~neH~e, pa3Me
PW Kofoporo COOTBeTCTBY~T pa3MepaM o6nY4aeMo~ MMweHM(J,4,S/. 

rpe6eH4aTwH $HnbTp npeACTaBnReT c060~ npo~MnMpoBaHHY~ nna
CTIIIHy'-3aMeAnHTenb, TOnll\HHa KOTOpOH H3MeHReTCR onp enene auu-i 06
pa30M B pa3nH4HblX 4aCTRX nonepe4Horo ce4eHIIIR nY4Ka. npOTOHW, 
npOXOAR~lIIe 4epe3 pa3nH4Hwe Y4aCTKH rpe6eH4aToro ~MnbTpa, TepR
~T pa3nM4HY~ BenH4HHY 3HeprHH. ~opMa rpe6eH4aToro ~MnbTpa gonm
Ha 6WTb Bw6paHa 11I3 ycnOB\IIR, 4TQ6w npoweAWMe 4epe3 Hero npOTO
HbI nplll CMeWIIIBaH\IIH 06pa30BblBanH 3aAaHHoe rny6MHHoe A03Hoe pac
npeAeneHHe. 

TpaHcnopTHpOBKa nY4Ka B npo~eAypHoe noMe~eHMe ocy~ecT8nReTCR 

c nOMow.blO 1t10HHO-OnTH4eCKoro TpaKTa, no,qp06HO onMcaHHoro B pa
60Te/6/ . nonepe4HMe pa3Mepw nY~Ka B npOl4eAYPHOM nOMe~eH~~ 
<!>apMlt1pYIOTCR ABYMR KOnJlIIIMaTOpaMIII - OCHOBHblM AnMHoi1 60 CM VI 4M
CTOBWM, pacnonomeHHblM HenocpeACTBeHHO nepeA o6nY4aeM~M 06beK
TOM. rpe6eH4aTw~ $HDbTP pacnonaraeTCR Ha BwxoAe nY4Ka 11I3 OCHOB
Horo KonnHMaTopa. 

HHTeHCHBHOCT,b nY4Ka 1113MepRnaCb A~YMR nnoc sonap annens au-c
80~AYWH~MH 1II0HIt13a~HOHHWM~ KaMepaMH. ~DR M3MepeHHR npOCTpaHCT
BeHHblX Ao.3HblX pacnoenene-u-ã HCn0J1b308anCR ~30A.030rpa~ c M~H~a
T~pHbIM nonynoouonuaxoeua KpeMH~eBbIM ,qeTeKTopOM, pa60TalO~MM 
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6 PHe. I. CeqeHHe r~e6eHqaTOrOI ny~O~ qmJlI;>Tpa_ 

Ha CBR3~ C 38M. A6con~TH~e ~3Me

peHHR A03W npOBOAHnHCb A03HMeT
POM VA-J-18. 

6bma B~6pa~a cTyneH4aTaR KOH
CTPYK~HR rpe6eH4aTOrO $HnbTpa 
/pHC. 1/. ~HnbTp Ha6HpaeTcR H3 
naTYHH~X nnacTHH ,H ero KOH$Hry

-t. pa4~R 3aBHCHT OT napaMeTpOB HC
XOAHoro ny4Ka H Tpe6yeMo~ npOTR
meHHocTH nnOCKoro MaKCHMYMa rny
6HHHoro A03Horo pacnpeAeneHHR. 
8 TaKOM rpe6eH4aToM $HnbTpe 

L 

T Pocceueoreu, npeoõoaao aaaae rny6HHHOro A03
Horo pacnpeAeneHHR· npOHCXOPHT
 

B pe3ynbTaTe cnomeHHR HMe~~e~cR KpHBO~ 6p3rra c PRAOM TaK~X
 

me KpHBblX Epor r e , CMel.l.\eHHbIX OTHOCHTenbHO HCXOAHO~ Ha TOnl.l.\HHy
 
t i 111 C OTHOCHTenbHblMH HHTeFiCHBHOCTRMH P i = ~x i / T, r'ne ~ x i - r on

~HHa i-~ naTYHHO~ nnaCTHHW, a T - war rpe6eH4aToro ~H~bTpa.
 

ffenH4HHbl t i ~ Pi AnR TaKO~ KOHCTPYK1.4HH MorYT õur s n0J1Y4eHbl
 
B pe3ynbTaTe 4HcneHH~X paC4eTOB Ha 38M. KOnHqeCTBO HCnonb3ye

MWX nnaCTHH i onpeAenReTcR Tpe60BaHHRMH K npOTRmeHHOCTH 0AHO

pOAHoro A03Horo pacnpeAeneHHR H ero OAHOpOAHOCT~.
 

War rpe6eH4aToro $HnbTpa T H TOnl.l.\HHa CBHH40Boro pacce~BaTe
nR B~6Hpa~TCR H3 ycnoBHR, 4T06~ 06ecne4HTb paBHOMepHoe CMeWH
BaHHe B nonepe4HOM ce4eHHH A03Horo nonR npOTOHOB, npoilleAwHX 
pa3nH~H~e Ton~HHW Bel.l.\eCTBa B rpe6eH4aTOM $HJ1bTpe. 

Ha pHc.2 npHBeAeHW H?OA03HWe pacnpeAeneHHR nY4Ka npOTOHOB, 
H3MepeHHble 6e3 rpeõeH4aToro $HnbTpa B l.4eHTpe HenOABHmHoro CTeH
Aa 6e3 4HCTOBoro KonnHMaTopa /a/ H c 4HCTOBblM «onnuxaropoa 
/6/. MO~KocTb A03W B TaKOM nY4Ke COCTaBnReT OKono 100 paA/M~~ 
B ruuce Epar r e npH TOK-e BblBeAeHHoro nY4Ka 1 MKa 
/6,3·1U1 2 npoT./c/, cnaA A03W OT 9G AO 10% OT MaKCHManbHoro 
3Ha4eHHR npOHcxOAHT Ha TOnl.l.\HHe 1,3 r/cM2 3a nHKOM 6p3rra 
H Ha 1,6 CM B nonepe4HOM HanpaBneHHH. 

3TO A03Hoe pacnpeAeneHHe C$OpMHpOBaHo H3 HeMOHoxpOMaTH4ec
Koro nY4Ka, WHPOKoe 3HepreTH4eCKoe pacnpeAeneHHe KOToporo 06
peaaao B aucoxoauepre r a-recxoã 4aCTH cnex'r pa nnaCTHHaMH xonrui

I;~j 

MaTopa, pacnonomeHHoro B oonacTH MaKcHManbHo~ J1HHe~HO~ A~C

nepCHH npOTOHHoro nY4Ka c 4enb~ nonY4eHHfl KpYToro cnaAa A03bl ;1
3a nHKOM DP3rra/ 6/ . l 

nnR onpeAeneH~R $OPMbl rpe6eH4aToro $HnbTpa npOBOAHJ1HCb 
4HCneHl-lble pacueru Ha 38M, B pe ayns r are KOTOpblX 6blnH onpenene
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TO~l1!UHa DOAbl,eM 

Pu c i Z; Hs ono a aue p ac np o.ne.n e nurt	 IIpOTOHHüI'O nY4K<'1 

6e3 rpe6eH4aToro (pHJIb~rpa: ai 6e3 llHcTünOI'ü KOJlJH1

r-rar-op a , 6 I C 4HCTOBhIM KOJIJIHtvtaTo p01'1. 

HW Heo6xOAHMoe KonH4eCTBO nnaCTHe rpe6eH4aToro $HnbTpa i ~ ero 
KOH$Híypat..lHR. 

8 Ka4eCTE3e HcxoAHoro rny6V1HHoro A03Horo oacnpeneneaua HC
nonb30BanaCb KpHBaR. 6p3rra, H3MepeHHaR Ha 3TOM nY4Ke. nOcTaT04
HO OAHopOAHoe o acnpeneneuue OKa3anOCb B03MO}/{HbIM nony-urr e npH 
Hcnonb30BaHHH ace r o -re tupe x 3Ha4eHH~ TOnl.l.\+1H nnaCTHH rpcôeu-ra-
Toro $HnbTpa ti . 

Ha pHc.3 H306pa~eHW HCXOAHaR KpHBaR 6p3rra ~ 4eTwpe Ta-
KHX ~e KPHBblX Epar r e , CMel.l.\eHHbIX	 Ha Ton~H~y ti O!HOCHTenbHO nep

BO~ H YMHO}/{eHHWe Ha K03$$H4HeH
Tbl fJ I • n,PH CYMM}1pOBaHHH noriy
4aeTCR n04TH 0AHopoAHoe no rny1.	 O I ,. ......... <=k J< 'Oi i I -.
 

6HH€ A03Hoe pacnpeAeneHHe.
 
npH npoxomAeHHH 4epe3 rpe

· 81 I I' I ,li 
6eH4aTbl~ $HnbTIi nY40K HcnbITbl.

BaeT CHnbHoe MHorOKpaTHoe KY


· 61 1/' I I I nOHOBCKoe paCCeRHH€. rrpH 3TOM
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· O 5 1 O 1 5 20 Tbltvl cPHJIbTPOM,11 HX eYMMa - rrov-: 
TH O,u,Hopo,u,Hoe ,u,03Hoe paerrpe,u,e

~ 

TOAUlUHO 8OJ..bl, ct« JIeHI1€ no rJIy6l1He. 

13~.---------- 

12 
11 
lr---- 

10 
9 

2 3 5 6 7 8 '9 10 11 

rOM4UMO BO.A.b1 eM 

3



npm1CXOAlI1T 3aMenWe yWlI1'peHlI1e nY4Ka, a TaK>Ke 1I13MeHeHlo1e OTHOCII1
TenbHoro BKnaAa 4aCTe~ nY4Ka, npoweAWIo1X pa3nll14HY~ Ton~Io1HY rpe
6eH4aToro $lI1nbTpa, B pe3ynbTaTe 4ero Io1CKamaeTCR rny6lo1HHoe A03
Hoe pacnpeAeneHlI1e. noaTOMY KOH$lI1rypa4~fl rpe6eH4aToro $lI1flbTpa 
onpeAenRnaCb c Y4eTOM MHorOKpaTHoro KynoHoBcKoro paCCeRHII1R. 

O~eHKa MHorOKpaTHoro paCCeflHlI1fl npOBOAlI1naCb B npeAnOnOmeHII1I11, 

TaKII1M 06pa30M, B np04eAypHoe nOMeLl.\e H111 e N° 2 KnIl1HII1Ko-$1I131114eC
Koro KOMnneKca n~n o~a~ Bb!BeAeH npOTOHHb!~ nY40K C aHeprll1e~ 

130 MaB 111 C$OpMlI1pOBaHO A03Hoe pacnpeAeneHlI1e C nnOCKO~ BepWII1
HO~ npOTR>KeHHOCTbID AO 8 r/cML 111 MOLl.\HOCTb~ A03b!, AOCTaTOYHO~ 
AnR npOBeAeHII1R Ha HeM MeAII1KO-61110nOrIl14eCKII1X 111 Knll1HlI14eCKlI1X II1ccne
AOBaHII1~ no ne4eHII1~ OHKOnOrll14eCKlI1X 60nbHb!X. 

4TO Ha rpe6eH4aTbl~ $lI1nbTp nanae r napannensuuã nY40K npOTOHOB, 
OAHOPOAHbl~ BHYTpll1 nonepeunoro Ce4eHlI1fl, OrpaHlI14eHHOro KOnnll1Ma
TOpOM paAII1YCOM R . 

Ha 60nbwoM paCCTORHlI1111 OT rpe6eH4aToro $lI1flbTpa yrnoBoe pac JnpeAeneHlI1e npoToHoB, npoweAwlI1x i-ID nnacTII1HY rpe6eH4aToro $lI1nbT
pa TOnLl.\II1HO~ ti • MO>KeT 6bJTb Onll1CaHO COOTHOWeHlI1eM 

()2 

2 - O~ p (O ) de --- e 1 e de, 
()~ 

1 

e 2rAe i - cpeAHlI1111v KBaApaT yrna MHorOKpaTHoro	 pac-KynoHoBc~oro 

CeRHII1R nY4Ka npOTOHOB, npOWeAwero CBII1H40BbI~ paCCell1BaTenb 111 i -~ 

nnacTII1HY rpe6eH4aToro $lI1nbTpa/ 7/. 
npOIl1HTerpll1pOBaB aTO Bblpa>KeHlI1e no nno~aAII1 Kpyra paAlo1ycoM R, 

MO>KHO nonY4l11Tb Benll14l11HY ocna6neHlI1R nY4Ka BAonb OCII1 Ha paCCTOR
HII1I11 L OT rpe6eH4aToro $lI1nbTpa: 

R 2 e = R/L
max 

1 _ e 

_ 

L2o;21J P(O)dO 
,o 

KaK nOKa3anll1 1I13MepeHIo1R, Aame TaKaR rpy6aR 04eHKa MHorOKpaT

Horo KynoHoBcKoro paCCeRHII1R 06eCne4l11BaeT AOCTaT04HO xopowy~
 

T04HOCTb npll1 paC4eTe KOH$lI1rypa4111111 rpe6eH4aToro ~lI1nbTpa.
 

A03Hoe pacnpeAeneH~e nY4Ka, npoweAwero 4epe3 rpefieH4aTblH 
$lI1nbTp, npll1BOAlI1lCR Ha pll1c.4. npOTRmeHHocTb nnOCKO~ BepWII1HbI
 

no rnyfill1He COCTaBnReT 8 r/cML ,
 

cnaA ~03b1 sa BepWII1HO~ OT 90
 

X,eM AO 10% - 1,5 r/cML • MO~HOCTb 

12 AOab! Ha nnOCKO~ 4aCTlo1 TaKoro 
11--~-====- pacnpeAeneHII1R paBHa 25 paA/MII1H10 -- ~~c=..~ 

npll1 TOKe BblBeAeHHoro nY4Ka 
1 MKa.
 

8
 
9 

7.t;;;::~ --==	 t-	 -- ---, 

PHc.4. H90Ao9Hoe pacnpeAeneHHe 
2 rrporoxaor-o I1Y~Ka c' rpe'6eHQaTblM
Iouuuao aO.1b1. eM 

<!JUflbTpOM. 
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