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.llnst npoae.aeuna pH.aa 3KcnepnMeHTMbHbiX pa6oT
1 l/ ueo6xo.auMo onpe.aeneune noToKa 

npoTOliOB BHYTPH ycxopuTenst • .llns 3TOA uenu MO>KHO HCilOJlb30B8Tb peaKUHIO C
12 

( Pt pn ) c11• Cy

ll.lOCTBytowHe 8 HBCTOstWee apeMH .08HHble DO CelfeHHHM peaKUHH C12 (p, pn )C
11 

OTHOCHTCJI B oc

HOBHO!II K o6nacTH 3HeprnA no 6 rsa
12

•
3

•
41

• B uacTosnueA pa6oTe cet.teuue peaxuKH c'2 (p , pn)C11 

H3MepeHO .UJlH npOTOHOB C 3HeprneA 9,0 rsa. 8 H3M e peHHHX HCil0Jlb30B8JlHCb MHWeHH H3 llJ18CTH

'IeCKHX CU HHTIIJlJlSITOpOB 3 X 3 X 3 CM 
3

. <l>OT03MyllbCHSI pacnonaranacb 0038.0.H CUHHTKJlJlSITOpa. 

nnaCTHK DMeCTe C 3 MYJlbCH9A 3KCOOHHpOB8JlCSI H8 npOCTp8.HCTB9HHQ- .nncneprHp088HHOM ny1.fKe 

npOTOHOB BHyTpu BBKYYMHOA K8Mepb1 yCKOpUT9JlSI. noJlHbiA OOTOK npoTOHOB COCT8BJ1SIJ1 npHMepHO 

2 •J0
6 npOT~HOB 118 CM

2 
H Onpe,nenHnCH C'leTOM TpeztOB B 3MYilbCHH TOnWHHOA: 200 ~ • nnn: onpe

.aeneHUSI sKna.aa aTopH'IHbiX 'IB.CTHU a 3MynbCHH H3Mepstnocb yrnoaoe pacnpeaeneune ny'IKa. 3a 

nepBH'IIlble OpKHUM8/11fCb TpeKH, HMeiOUUfe H8KI10H llO ±_45'. no 0U9HK8M BK/18,n BTOpH'IHbiX qac

THU paaeu 1,5%. Cpe.aHHR uepaanoMepuocTb noToKa npoTouos no aMyllbCHH ue npeabiwana 15%. 

CooTBeTCTByJOWBH nonpaaKa, y'IHTbJBBIOWBH Bbi6&1Bauue npoTouoa na nyqKa aa C'leT aaanMo.neA

CTBHA ll CUIIHTJillllSITOpe, pasHa 5,5%. 

DnA oueHKH BKna.aa BTOpH'IHbJX 'IBCTHU, yqacTBYIOWUX B o6paaOB8HlfR H.nep C11 
6btn no

CT<lBllell OT.0 9ll bH blll OllbJT. 8 3TOM ODbtTe TpH DOCile.noaaTellbHO OOCTB.B~teHHbiX Oll8CTH"'eC KH."t 

C U !I :·Ht1<1.1RT:>pa , KB>K.O.&tA paauepoN 3x3x 1 cM
3

, 3Kcnounpoeanncb Ha ny'IKe npoTouoa. Bb11IO 

uaA.aeuo, 'ITO l 6% n.nep C
11

o6paayeTCR BTOpH'IH&IMH qacTnuaMn. KonnqecTao o6paaoeaawux-

u + 
CSI g,nep C onpe.aellRilOCb C DOMOWbiO CUliHTHilllHU lfOHHbiX C'ieT'IHKOB H3Mep e HHeM {3 - 8.KTHBHO-

ll ll + ll 
CTH H.Oep C (C -+ {3 + 8 +v). AKTHBHp088HHbiA npOTOH8MH o6paaeu DOM9W8.11CSI Me>K,a,y llBYMH 

¢oTOYMHO>KUT911HMU 1 pa60T810W.HMH B pe>KHMe .O.BOAHbiX COB08.QeHKA C pa3peW8JOWHM apeMeHeM 

-8 
lO ceK. TpeTnA cqeT'IHK c pan.KaTopoM Na](Tf) perncTpHpyeT raMMB-KBBHT&J, o6paay10w.Hecsr 

/5/ 
8 peaynbTBTe 8HHJirHllSI'UHH 003HTpOHOB B M8Tepuane CUHHTIIIlllSITOpa • 0nnC8.HH8SI CHCTeMa noa-

BOnstna O.llHOBpeMeHHO H3M9ps1Tb 3Cf>cpeKTKBHOCTb C'I9T8 {3 -qacTHU, KOT0p8S1 B 3KCnepHMeHTe 

6bma pasua 95 :!:_0,5%. 

BenH"'nHw ceqenua , nonyqeHH&te a 3-x 3KcnoanunRx, npuse.aeH&I a Ta6nnue I. YKB38HHbte 

OWU6KJI - CT8TliCTH "'eCKHe. 

Ta6ITHua I. 

(1 M6 25,2 26,1 27,2 

.\u M6 1,0 1,0 1,0 

C HCTeM8TN.'IeCK8SI OWH6Jta H3MepeHHA: COCT8BnSieT npKMepHO 4%. C y"'eTOM BCeX OWH60K OKOH-

qaTenbHO no.'ly'laeM: 

(1 - 26,2 !. 1,5 ... 6. 

B Ta6nKue II npase.a,eHbl BeJIIIIIIRHbl CeOI(eHRA peaJWKft (C
11

(p , pn)C
11 

8 o6naCTH r 3 s. 

3 



Ta6nHua II . 

E r,s M6 Pa6oTa 

2,0 26,2!.. 0,9 2 
3,0 26,8:t,I,O 2 
3,0 29,5:t, 1,6 3 
4,5 27,4:!:. 1,4 3 
6,0 29,5:t, I ,6 3 
9,0 26,2:!:, I ,5 H8CTOSIW8H pa60T8 

28,0 25,9!.,1,2 4 

Yfa Ta6nHUbl en.nuo, 'ITO nonyl.feuuast a .naunoA pa6oTe eemtl.fHHa ce'ieHHR xopowo corna

cyeTCH C Bel1HlJHH8MH Ce'leHHA, no~y'ieHHbiMH B .npyrux pa6oTax, H flOllTBep>K.aaeT riOCTORIICTBO 
12 11 

Ce't:eHHSI peBKUHH C (p, pn) C B HHT9pB8119 3HeprKA OT 2 .00 28 r3s. 

8 38KlliO'IeHHe B.BTOpbl C'iHT810T CBOKM npHstTHbiM .OOlli"'OM no6naro.aapHTb H8Y'IHbJX COTpy.n

HHKOB na60p8.TOpHH BbiCOKKX 3HeprHA M . r . Wacppauosy H n.CTpyHOB8 38. riOMOWb DO BpeMR Ha-

MepeunA u noneanbze o6cy>K.neHKH. 
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