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B pa6oTe 0. Eopa/1 I BhiCKa3aHo npeanonoJKeHHe o TOM, 'ITO npa aene-

HHH 
2u0 s - HellTpoHaMH KaHany aeneHHH co cnHHOM J • 3 COOTBeTCTBY-

eT TaKaS! ae$opMaUHH aenHme~ocH Hapa B ceanoson TO'!Ke, anH KOTopon se-

pOS!THOCTb CHMM9TpH'IHO~O aeneHHSI M9HbWe, '19M npH aeneHHH COCTaBHO~O 

~~apa ueu no KaHany c J -4- . 

PaccMaTpHBaH aaBHCHMOCTb cpeaHefi KHHeMaTH'!ecKofi aHep~HH E k oc-

288 -
KOnKOB OT J COCTaBHO~O Hapa U H C'IHTaSI, 'ITO BapHaUHH B Ek 

npa nepexoae oT oaHo~o KaHana aeneHHH K apy~oMy o6ycnosneHhi B OCHOB

HOM 30-40%-Hb!M ysenH'I9HH9M BbiXOaa OCKOnKOB CHMMeTpH'IHblX MaCC npH 

aeneHHH CO CnHHOM 4- 12 •31 , MOlKHO npHaTH K BbiBOay 0 TOM, 'ITO H3M9H9-

HHSI E k OKalKyTCSI B9CbMa ManhiMH H TpyaHoynOBHMbiMH npH C0Bp9M9H-

HOM ypOBH9 T9XHHKH aKCnepHM9HTa. 

C apy~on cTopoHhi, AHapeeB 
141 

yKaaan, 'ITO cnoco6hi pacnpeaeneHHH 

TOft 'ISCTH aHep~HH B036ylKa9HHSI COCTaBHO~O Mpa, KOTOpaS! npeBhiWaeT Bbi

COTY 6apbepa HHlKH9~0 KaHana aeneHHSI, MO~YT OKa3aTbCSI pa3nH'!HbiMH anSI 

KaHanOB pa3HOfi npHpOahi. Jr!M 6hina npeacKa3aHa B03MOlKHOCTb H3M9H9HHSI 

E k ( f:l Ek .. } Mas) npH He6onbWHX aaMeHeHHHX aHep~HH 6oM6apaapyrowax 

HefiTpOHOB 

npH aeneHHH 

En 

ns0 

B pa6oTe EmoMKHHOfi H ap. 
151 

TaKoe aaMeHeHHe E k 

H 
285 U s-H p - HefiTpOHSMH aeliCTBHTenbHO 6hi-

no o6HapylKeHO H COCTSBHnO ., 0,6 Mas. '-J:TO KaCaeTCSI aeneHHSI 
285

U pe-

30HaHCHbiMH s- HefiTpOHal\<IH, TO noKa TpyaHO CKa3aTb 'ITO-nH60 onpeaeneH-

HOe 0 TOM, KaKOB no senH'IHH9 aHep~eTH'I9CKHfi HHTepsan MelKay ypOBH9M 

c J .4-(K•ClH ypOBHSIMH c J -3-(K =0-,K=l-), no aTofi JKe npH-

'IHH9 TpyaHO OU9HHTb H B03MOlKHbl9 BapaaUHH f. k B peaoHaHcax. lrlay'le-

HH9 OTHOCHTenbHO~O ~3M9H9HHSI P. k OT pe30HaHCa K peaoHaHCY H H3Me

peHH9 pa3HOCTH L'i E k anSI o6eHX ~pynn pe30HaHCOB C pa3HbiMH CnHHaMH 

3 



Puc.l. 

-, --

I 

t 

IAK 

I 
I 

00 

il 

EnoK-cxeMa aneKTpoaaoll annapaTyphi: 1 - npeaycunHTenu; 

Il1 2 - ycHnHTenu Y-4 1121; 3- J:IHCKPHMHHaTOpbi D.0-7 1121; 
4 - KaTOJ:IHbie nOBTOpHTenH. 

II l 2 - ycunuTenu YCT-1 /13/; 3 - $83ouaeepTopbi 1131; 4 - ua

TerpanbHhie J:IHeKpHMHHaTOpbll 5 - ::IMHTT9pHbl9 nOBTOpHTenH /13/; 

A - MHoroKaaanbahle epeMeHHhie aaanH3aTOphi. 
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·----~-- ~---- ----- ----------------------------

ot5ner'IH1IO 6hl OU9HKY paCCTOHHHH M9lKJ:IY aaepreTH'IeeKHMH ypOBHHMH eoe

TaBHOrO HJ:tpa 
288 

U • 

B03MOlKHbl9 H3M9H9HHH KIIH9TH'IeeKOli aaeprHII oeKOnKOB ):leneHHH B Heli

TpOHHhlX pe30Haacax ~H U H3y'lanHCb B pat5oTe /6/. B HSCTOHIUeli pa-

6oTe npHBOJ:IHTCH pe3ynbTaThl I!CCneJ:tOBSHHH H3MeHeHHH KHHeTH'IeeKOli ::IHep

~8& 
rHH OCKOnKOB E k npH aeneHHH U pe30HSHCHblMH HeliTpOHSMH B ):1Ha-

na30H9 aaeprull 0,006-20 ae. Pacwupeaue aaepreTH'IeCKoro HHTepeana B eTo-

poay ManhiX E n 

H3M9H9HHH E k 

no cpaeaeHHIO e 161 no3eonseT conoeTaBHTb B03MOlKHbie 

e J:IOBOnbHO noJ:tp06HhiMH paJ:tHOXHMH'IeeKHMH HeeneJ:tOBSHHH-

MH BblXOJ:Ia MaCe npH aeneHHH 
285U TennOBbiMH II pe30HSHCHblMH HeliTpo-

HaMil /2,3,8/. C TO'IKH 3p9HIIH npeJ:ICKS3blB89MOli TeOpHeli CBH3H M9lKJ:IY J 1 

THnoM aeljlopMaUHH aenHIUeroeH Hapa 11 cnocot5oM pacnpeaeneaus H36biTO'I

aoll HSJ:I HHlKHHM 6apbepOM aaeprHH B030YlKJ:19HHH /5/ HHTepeeao cpaBHHTb 

aaHHhie Callnopa /9/ o cnuaax nepBhiX Tpex pe3oaaacoe 
28 6 

U , nony'leH

Hhre nponycKaHHeM ny'IKa nonspH30BaHHhiX aeliTpoaoe 'lepe3 nonspH30BSHHyiO 

MHW9Hb e B03MOlKHbiMII BapHaUHHMH E k e Toll JKe oonacTH aaeprull aell-

TpOHOB. 

MeTOJ:IHKa H3MepeHHli 

Hccneaoeaaue 3aBHCHMOCTH E k OT E
0 

oeyiUeeTensnoeb nyTeM epae-

aeHHH OTHOei!T9nbHb!X BhiXOJ:IOB OCKOnKOB H3 J:IBYX MHWeHeli pa3HOli TOniUHHhl 

B OJ:IHOM II TOM lK9 HHTepeane aaeprHli HeliTpOHOB /6 111• 

B Ka'leeTBe J:teTeKTOpa oeKOnKOB HCnonb30Banaeb J:IBOliHaH HMnynbeHaH 

HOHH3aUHOHHaH KaMepa e CeTKaMH, O):IHa nonOBHHa KOTOpOli perHeTpHpOBana 

OCKOnKH, BbineTaiOIUHe 113 TOHKOli MHW9HH, a BTOpaH - OCKOnKH 113 TOneTOli 

MHWeHH. ToncTas MHweab HMena nnoiUSJ:Ib ypaaoeoro cnoH s = 62 e~ 

II npeaeTaBnHna COOOIO aniOMHHH9BYIO ljJOnbry TOniUHHO!O 20 MKM1 HS KOTQ

pyiO M9TOAOM aneKTpOXHMH'I9CKOrO 3aM91UeHHH /10/ HaHOeHneH enol! ypaHa 

e KOnH'IecTee p .. 1-4 MrleM2. ToaKaH MHWeHb npeaeTaenHna no3ono'leH

HyiO KOn1IOJ:1119BYIO nneHKy, Ha KOTOpyiO aneKTpopaenhin9HII9M 113 Kan11nn51Pa 

HaHOeHneH enol! ypaHHnHHTpaTa C KOnH'IeeTBOM ypaHa p '" 30-60 MKr/cM
2 

• 

B OTJ:tenbHbiX cny'laHX HCnOnb30BanHCb MHW9HH e p .., 300 MKr/cM
2

, KOTQ-

5 



pble H3f'OTOBII5Jnl!eh T8KHM }l{e MeTOUOM1 K8K H TOileTbie MHWeiiH. MHWeiiH 

yKpenll5JnHeb no 06e eTOpOIIbl Ue11Tp81lh110f'O BniOMHHI!eBOf'O 9/IeKTpoua KaMe-

pbl TOIIWHIIOIO B 0,3 MM, KaMepa HanOIIIIHIIBeb eMeebiO Ar H c 2 H 
2 

• Ko11-

UeiiTpaUHH C 2 H 2 B eMeeH, 06IUee .08Bile11He, paeeTOHHHH Me}I{UY 91leKTpO-

U8MH H aanpH}I{eHHH, nouaaaeMbie a a HHX, 6biiiH TaKHMII }l{e, KaK a I II I, 

3neKTp0HIIbie HMnynbebi 1 ·a0311HK810IUHe liB eo61!p8101UHX 91!eKTpOU8X &a

Mepb!1 yeHI!IIBBIIHeh npeuyeHIIHTenHMH e K,y, ., 100. HH3KHil ypoaellh wyMoa 

npeuyeHIIHTellei\ UOeTHf'BileH 611Bf'OU8pH TOMy, qTO BO BXOUIIb!X KaeKBU8X He

nol!b30B811Heb IIBMnbi E88CC B KaeKOUIIOM eoeuHIIeiiHH, a 8110UiiOe llanpH}I{e

IIHe 118 K8}1{U0M TpHoue nOIIH}I{BI!Oeb UO "'60a, Llallhlleilwee yeHI!eiiHe, AHeKpH

MIIIIBUIIH II cjlOpMHpOBBHI!e HMIIyl!heOB oeyweeTBIIHIII!eb np11 nOMOIUH eT8HU8pT

HbiX pBUIIOTeXHHqeeKI!X 6I!OKOB 118 ll8MII8X 1121 IIIII! 118 TpBH31!eTOpaX 1131, 

61JOK-eXeMa pBUHOTeXHI!qeeKOi\ 8IIIIapaTypb! UIIH IIBMIIOBOf'O II Tp8!13HeTOpHO

f'O aapl!aHTOB npi!BOAHTel! Ha pHe, I. Bee HanpH}I{eHHII (a TOM q11ene H aanpH

}I{eHHe HBK8118 IIpeuyelllli!Tellei\) eTa61!1!1131!pOB811Heb, Llanee no UIIIIHHOMy Ka-

6ei!IO ( .,700 M) HMIIyllhebi IIOeTynailH B I13Mepi!Tellbllb!H UeHTp nH<t> 0115'111, 

BpeMeHHbie eneKTpbl 1 eOOTBeTeTBYIOIUHe ueneHI!HM B K8H8118X K8>KUOH H3 Mll

weaei\, H3Mep1!11Heb IIpH IIOMOIUH MHOf'OKBH81lhllblX BpeMeHHblX 8H8111!38TOpOB 

e IIpOMe}l{yToqaoi\ nBMHTbiO, MepTBOe BpeMH IIpOMe}l{yToqaoi\ II8MIITH eoeTaB-

1111110 1-3 MKeeK, illHpH!Ibl KBHBIIOB 8H81lH38TOpOB B pa31JIIqllb!X eepiii!X H3Me

peHIIH Me!IHI!IIeb B npeuenax 1-16 MKeeK 1 B q11e110 KBHBIIOB - OT 4096 UO 1024, 

B KaqeeTae 11eToq1111Ka TennoabiX 11 pesoaa11eHbiX Hei\TpOIIOB llenonhso

aaneH IIMnynheHbiil peaKTop 11 EP 011 5'111 a pe}I{IIMe pa6oTbi e MIIKpoTpoaoM 

(pe}I{IIM I) 1141. 11oHII3aUIIOHHBH KaMepa yeTaHaBnHaanaeh aa paeeTOIIHIIII 

16,5 M OT 8KTIIBHOH 30Hbl peaKTOpa, Paspewe1111e HeilTpOHHOf'O eneKTpOMeT

pa Alii! 9Toi\ nponeTHoi\ 6a3bi 6biiiO .. 0,2 MKeeKIM, B peaKTOpHOM pe}I{HMe 

(pe}I{HM II ) nponeTHBII 6asa L=l7 M, a paspewe1111e "'3 MKeeK lM, 

Ll1111 yMeHhWe!IHII cjloaa OT paeeei!HHbiX Hei\TpOIIOB KBMepa 0Kpy}I{BIJ8Ch 

38IUIITOi\ 1!3 C d , eMeeH napa¢1111a e B 4 C 11 6eTolla. Ha p11e. 2 noKasa-

110 o6mee paeiiOIIO}I{elllle annapaTypbl II 38IUHTbl liB Hei\TpOIIIIOM nyqKe 116Pa. 

6 

P11e.2. 

'I 

lfJtlf 
t---4 

PaenonoJKe1111e IIOIIII3BUIIOIIIIOII KaMepbi H 38IUHThi Ha HeliTpOHHOM nyq

xe HEPa: 1 - nponeT!IaR Tpy6a; 2 - KOMHMaTop HeliTpOHOB (6ax, 

HanOIIH6HIIblil paeTBOpOM 6op1101t KllellOTbl B BOlle); 8 - HO!IH38UHOH-

H8ll KaMepa; 4 - 38IUHT8 H3 eMeeH B
4 

C C napacjlHHOMo 5 - 6eTOH; 

6 - K8l1MHII TOIIIUHIIOIO B 0,5 MM, 
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Y!aMepeHIHI1 06pa60TKa Jl8Hllb!X1 peaynbT8Tl>l 

B Ta6m1ue I rrpHBOIHITCSI KpaTKHe naHH~>Ie o6 H3MepeHHSIX1 BhiiiOnHeH-

Hb!X B pa3nH'IHhiX :OlHepreTH'IeCKHX HHTepaanaX F. 

pa60Tbl Y!EPa H B pa3nH'IHhiX ycnoaHSIX, 

1 npH pa3HbiX pelKHMax 

06maSI nnSI acex H3MepeHHli rrpouenypa nonyqeHHSI H o6pa6oTKH naaHLIX 

caonunacb K cnenyioiiieMy. 

nnSI nony'IeHHSI aenH'IHH W 1 KOTOpbie SIBnSIIOTCSI OTHOIIIeHHeM 'IHCna 

aape!'HCTpHpOBaHHbiX )leneHHli !10 KaHanaM TOnCTOli H TOHKOH MHIII9Heli B COOT-

28~ 
aeTCTBYIOIIIHX peaoaaacax U ana HHTepaanax F. n 1 aeo6XOJlHMO 6hi-

no H3MepHTb BpeMeHHLie cneKTpbl neneHH511 y'IeCTb QJOH H BH9CTH COOTBeTCT

ByiOIIIHe rronpaBKH (norrpaBKa Ha MepTBOe apeM51 aaanH3aTOpa1 y'IeT OTHOCH

TenbHOf'O cnaara Kaaanoa a o6oux crreKTpax H npo'l,) •. 

Bo apeM51 H3Mepeauli HHTerpanbHhili C'IeT neneauli no o60HM KaaanaM 

KOHTponapoaancSI KalKJlhie 4 'IaCa1 a KalKJlbie 4-10 qacoa aaljlopMaUH51 c aaa

nuaaTopoa rrepenaaanacb Ha 38M nn51 nanbHelimeli o6pa6oTKH, 

<!>OH BO apeMeHHbiX cneKTpaX o6ycnoaneH HMnynbCaMH OT M!!Of'OilpaTHblX 

HanolKeHHli a - 'IaCTHU1 a TaKlKe JleneHH51MH OT paCC951HHbiX1 peUHKnH'I9C-

KHX H aarra3)lb1Ba!OIIIHX HeliTpOHOB, nepBa51 KOMnOHeHTa QJOHa onpenenSinaCb 

no aaqana pa6oThi peaKTopa. 11HTerpanbHhili C'IeT no KalK!lOMy uaMepnTenh

HOMY KaHany He npeBbiiiian 1-3 HMn/MHH, B o6naCTH H9CKOnbKHX nepBbiX pe-

30HaHCOB 
285 

U ljloH ao apeMeHHbiX cneKTpax nn51 o6oux KaHanoa onpene-

nSinCl'!· npu nOMOIIIH pe30HaHCHbiX QJHnbTpOB H3 Cd Rh Ag H Br, 

nOCTaaneHHbiX Ha nponyCKaHH9, .Qn51 YM9Hblll9HHSI OIIIH6KH B onpeneneHHH QJD

Ha1 Bbl3B8Hl!Oli ocna6neHUeM HeliTpOHHOf'O nOTOKa QJHnbTpaMH 1 ypOB9Hb QJOHa 

nn51 KalKnoli cepHH H3MepeHHli onpenen51nCSI no cooTHOIIIeHHIO nnomaneli aaH-

6onee cnnhHoro peaoHaHca npH En= 8 178 aa a pa6o'Ieli H ljloaoaoli cepuSIX, 

B H3MepeHH51X npa pa6oTe HEPa a pelKHMe II ljloH orrpenen51nCSI npa noMo-

IIIH pe30HaHCHblX QJHnbTpOB H3 Cd H Rh • B Tennoaoli o6nacTH xon ljlo-

Ha SKCTparronupoaancSI npSIMOli1 ypoaeHh KOTopoll onpenenSinCSI npu noMOIIIH 

KallMH9BOf'O QJHnbTpa B TO'IKe C En = 0 1 175 aa. 

8 pelKHM9 f Jln51 BenH'IHHbl QJOHa B CneKTpe neneHHSI TOnCTOli MHIII9HH 

6binH nony'IeHbi cnenyiOIIIHe aHa'leHH51. B Hau6onee cnnhHOM peaoHaHce rrpH 

En = 8 178 SB QJOH COCTaBn51n "'1% OT CyMMbl C'leTOB IIOll pe30HaHCOM, 

8 

I 

I .• [Ill I IIIIWI-·IBIIII!IIL.L.LL ___ " ·--"-~" t.:>~.JJ!ma 

nnSI HaH60nee cna6hiX H3 HCCneilOBaHHhlX pe3ollaHCOB 2 104 SB H 4 184 SB - QJOH 

COCTaBnSin 4-6% H 15-20% COOTB9TCTB911110, BenH'IH!Ia QJOHa AnSI pe30!IaHCOB 

1
1
]4 SB H 0 129 SB COCTaBn51na AOnH npoUeHTa 01 0 18% H "'016% COOTB9TCTBeH

HOo B peli<HMe II ljloH B peaoHaace 1 114 a a aoapacTan AO "4%, B o6naCTH 

En 0 108-0104 SB QJOH 6bin IIOpSIAKa 0 13% OT CYMMbl C'leTOB AeneHHH B Ka){(

AOM 113 aHepreTH'19CKHX HHTepaanoB, npa 9Hepi'H51X., (6-10) ,1Q-3 3B QJOH B 

pelKHMe T IIOCTHf'an 3-4% OT CYMMbl C'leTOB B HHTepaanaX1 B TO apeMSI KaK 

B pe){(HMe II nonSI ljloaa 6hina .. 0 12-016%, TaKoe paann'lne a aena'IHHe ljlo-

HOB MO){(HO OO'LSICHHTh cneAyiOIIIHM. B pe){(HMe I aaMeAnHTenh HeliTpOHOB co

Aep){(an 60p1 H BblXOA 119HTpOHOB TerrnOBblX SH9pi'HH 6bin B H9CKOnbKO pa3 

MeHhiiie 1 'leM a pe){(HMe II • KpoMe Toro1 'IHCno acnhiiiieK f HEPa a 1 ceK 

B pelKHMe l 6binO B 10 pa3 6onhme
1 

'19M B pe){(HMe II : f (I ) = 50 CeK-1 1 

f ( I I) = 5 CeK -1, Ha puc, 3 !IOKa3aHbl BpeMeHIIbie CneKTpbl An51 TOHKOH H 

TOnCTOli MHIIIe!Ieli, TaM ){(9 !!OK83aHbl H QJOHOBbl9 KpHBhie AnSI BpeMeHHblX cneK

TpOB TOHKOH (nyHKTHp) H TOnCTOH (cnnOIIIHaSI nHHH51) MHIIIeHeli, 

nocne aaeneHH51 nonpaaoK Ha MepTaoe apeM51 aHanaaaTopoa H Bbi'IHTa

HH51 QJOHa He06XOilHMO ObinO y'leCTb SKpaHHpOBK:Y OllHOli MHIII9HH nen51IIIHMC51 

cnoeM npyroli1 a TaK){(e ocna6neaae aeliTpoaaoro noToKa B cnoe TOnCTOli 

MHIIIeHH. nocnenH5151 nonpaaKa na){(e nn51 Haa6onee canhaoro peaoHaHca 8 178sa 

He npeabiiiiana 1%, nonpaaKa Ha aTopu'IHhie neneHHll1 Bbi3BaHHhie MrHoaeH

Hb!MH H9HTpOH8MH 113 OCKOnKOB 1 He BBOilHnaCb H3-3a CBOeli ManOCTHo 

npu Bbl'IHCneHHH aenH'IHH w B pe30H8HC8X HHTepaanbl EH ao ape-

M9HHbiX cneKTpaX neneHH511 no KOTOpblM rrpOBOilHnOCb CyMMHPOB8HH9 'IUCna 

neneHHli 1 o6hi'IHO 6panach paaHhiMH1 u aaa'leHHSI w nnH naHHoro peaoHaH-

ca
1 

KOTOpbie COOTB9TCTBYIOT pa3HbiM HHTepaanaM cyMMHpoaaHHll, ycpellHllnHCh. 

B K8'19CTB9 npaMepa Ha pHC. 4 npHBOllliTCll HHTepaanbi CyMMHpOBaHHll BO Bpe

MeHHbiX crreKTpaX neneHHll OAHOf'O H3 H3MepeHHH Anll pe30HaHCOB 3,14 3B 

H 3,60 SB H 3H8'19HHSI W , KOTOpbie COOTBeTCTBy!OT Ka){(AOMY H3 HHTepaa-

nOB EH 

PeaynhTaThi acex H3MepeHnll caeneHbi a Ta6nuuy II • BenH'IHHbi W 

npHBOAS!TCSI CO CBOHMH CTaHilapTHbiMH OIIIH6KaMH 1 KOT0pbl9 onpeAenHIOTCSI 

CTaTHCTH'19CKHMH OIIIH6KaMH 'IHCna neneHHH B OAHHX H TeX ){(9 HHTepaanax 

E n apeMeHHbiX cneKTpOB TOnCTOH H TOHKOH MHIIIeHeii: H, KpOMe TOf'O, CTa-

THCTH'19CKHMH OIIIH6KaMH B aenH'IHHe QJOHOB B 060HX CrreKTp8X, 

9 
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TOHKOlt H TOnCTOlt MHllleHeH 0603Ha'leH flYHKTHpHOlt H CflnOlliHOlt nHHHSI-

MH COOTBeTCTBeHHO, illHpHHa KaHanOB aHanH38TOpa - 4, 8, 16 H 32 MKCeK, 

rpynnaMH no 256 KaHanoB, 
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8 nepeoA KOnOHKe npaeonHTCH 3HaqeHHH W1 1 HBnHJOI!lHeeg epenHH-

MH no 4 eepHHM H3MepeHHA, B KOTOpb!X noporH nHeKpHMHHaUHH B KaHane 

ToneTofi MHllleHH yeTaHaenaeanaeb Ha ypoeHe"' 35-45 Maax). B H3MepeHIIII 

2 o6nyqeHHe MHllleHeA npoeonanoeb nonepeMeHHO B neyx nono~eHIIHX! TOHKaH 

MHllleHb yeTaHaenaeanaeb nepen ToneToA 11 Hao6opoT. 06pa60TKa eneKTpoe, 

eOOTBeTeTBY!OIIlHX paanaqHOMy B3aHMHOMY paenono~eHIIJO Mlllli9Hefi, npoeo-

nanaeb paanenbHO. BenHqHHbi W 2 SIBnSIJOTeSI epenHHMHo 0HH HOpMHpOBanaeb 

Ha aHaqeHHe WI = 1,041 : 0,007 nnSI pe30HaHea 8,78 ae, 

npa H3MepeHHHX B Tennoeofi o6naeTH H B oeo6eHHOeTII B HHTepeane 

En 0,08-0,04 ae, rne aarpyaKH no qaeny neneHafi Ha eenbiiilKY peaKTopa 

B KaHane TOneTOA MHllleHH MaKeiiManbHbi1 Bbi6llpanaeb TaKHe yenOBHSI H3Me

peHIIfi, npll KOTOpb!X nonpaeKaMH Ha noTepll IIMnynbeOB OT Hano~eHIIA B ne

TeKTOpHOA annapaType MO~HO 6hinO npeHe6pe'lb, B 113MepeHIISIX 3,4 11 5 (eM, 

Ta6nauy 1 a pae. 3) aarpy3KII no KaHany ToneTofi MHI!leHH B IIHTepaane 0,08-

0,04 aB 6hinll npHMepHO onaHaKOBbl II paBHbl ., 1 HMn, 3a BenhilliKY npH lllHpHHe 

epeMeHHOrO HHTepaana .. 1, 7 eeK, CoOTBeTeTByiOI!lll9 HM 3HaqeHHSI W 8 , W 4 

11 w ~ (eM, Ta6n.II ) a npenenax OlliH60K eornaeyiOTeSI e aenaqaHaMH We 

KOHTponbHOrO 113MepeHIIH 6, nnH KOTOpOrO 3arpy3KH B KaHane TOneToA MH

llleHH 6binH yMeHbllleHhi npaMepHo B 3,5 paaa (3a eqeT yMeHhllleHIISI pa6o

qefi noaepxHoeTH MHllleHH) no epaaHeHHJO e H3MepeHHSIMH 3, 4 H 5. I13Me

peHHSI 3 H 4 nponenaHbl e pa3HOfi panaoTexHaqeeKofi annapaTypoA 112 ,13/ H 

e pa3HhiX pe~aMaX pa6oThi HEPa (eM, Ta6n, 1 ) • .Uanee B Tac5n.II npaao-

nHTeg 3HaqeHHSI W7 W8 H W9 , KOTOpbie nonyqeHbl 113 H3MepeHHfi 

7, 8 H 9 e noporaMH. B KaHane TOneTOfi MHllleHH B 20, 55 H 80 Mae eooT

BeTeTeeHHO, Kana6poaKa noporoa naeKpHMIIHaUHH npoeonanaeh no a -nHHIISIM 
2a.u 

II 
2a 6u 

noeTaToqHO TOHKOrO a - HeToqHHKa npH nOMOI!lH reHepaTo-

pa TaqHhrx aMnnaTyn N z -256. BenaqHHhl w SIBnSIJOTeSI epenHeB3B9llleHHbl-

MH no 3HaqeHHSIM W I -We H W S e eOOTBeTeTBYJOIIlHX pe30HaHeax II HH-

Tepeanax E Ha pae. 5 eenHqHHbl w npeneTaaneHhi rpaljlaqeeKH. 

Mo~Ho OTMeTHTb, qTo nng pe3oHaHeoa 0,29 ae, 2,04 aa, 3,14 aa, 4,84 ae 

II 7,09 ae W ~ 1,00, a nng pe30HaHeOB 1,14 aB 1 3,60 aa, 6,40 aa,8,78 aa, 

x) 
3HaqeHHH noporOB naeKpHMI!HSUHH e aTHX H3MepeHHHX OUeHHeanaeh no 

eenaqaHe paaHoeTH epenHHX aHaqeHHA w nnSI nayx rpynn peaoHaHeoa. 

12 
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12,4 ae 11 19,3 ae W ~ 1 ,01, BoaMO~HoeTb paaneneHHH peaoHaHeoe Ha nee 

rpynnhi no eenaqaHe W npoeepgnaeb npH noMOI!lH "Hyneaofi" rHnoTe3hl o 

eoananeHIIH ueHTpoa paenpeneneHHfi 1151 o6e11x rpynn nnSI aHaqeHafi w , 
I 

w - ~ ~ 

2 
H W npH ypOBHSIX 3HaqHMOeTH 'I = u,ul H 0,05, w 

8 

npoeepKa noKa3ana, qTo nnH nepeqHeneHHbiX Bhillle H3Mepeaafi H epen-

HHX ITO eeeM 113MepeHHHM MO~HO nonyeTHTb eymeeTeOeSHHe nayX rpynn ee-

nHqJiH W e ueHTpaMH paenpeneneaafi W (I) H W (II) • B paanenax 1 11 2 

Ta6nHUbi III npaaonHTeH epenHeB3eellleHHbie 11 epenHae apH!j!MeTHqeeKae 

3HaqeHHSI W (I) 11 W (II) , a TaK~e pa3HOeTb W (II)- W (I) , xapaKTe-

paayJOI!laH aenHqHHY aljlljleKTa paaneneHHH pe3oHaHeoe aa nee rpynnhi, Mo~-

HO OTMeTHTh eoenaneHae a npenenax OlliH6oK eenHqHH W (I) , W (II) II 

w (II)- w (I) H3 o6oax paanenoe Ta6nHUhi nng Ka~noro aa H3MepeHHA H nnSI 

epenHHX no aeeM H3MepeHHSIM, CpaeHeHHe eenHqHH W (II)- W (I) nng H3Me

peaaA 7-9 noKa3b!eaeT, qTO npH nOBbillleHHH nopora naeKpHMHHaUIIH B KaHa-

ne TOneTofi MllllleHII Ha6nJOnaeTeSI TeHneHUIISI K yaenHqeHIIIO aljlljleKTa paaneneHIISio 

Me~ny pe3oaaaeaMII 0,29 ae 11 1,14 ae 3HaqeHIIe W 6naaKo K 1,00, 

eo3paeTaH no I .. 1,01 no Mepe npa6n11~eHHH K pe3oHaaey 1,14 aa, KaK 

eanao H3 p11e. 5, een11q11Ha W B IIHTepeane 0,02- 0,2 aa II MeeT npoMe~y-

TOqHOe no epaBHeHIIIO e W a pe3oHaHeax 3Ha'ieHIIe. Mo~Ho OTMeTIITb, qTo 

B o6naeTH 0,008-0,012 aB IIMeeTeH He6onbllJOfi non'beM B 3HaqeHIISIX W 

KOTOphlA BbiXOniiT 3a npeLienbl OllJH60K, nono6HaH HeperyngpHoeTb B 3Ha'le-

Hllll eenaqHHhl 

R ., 
y ( 9 9 M 0) I y (I II A g) 

[y~9Mo) /Y (liiAgl]th 

xapaKT(,)pH3YJOI!l9fi aeiiMMeTpiiiO LleneHHSI 

Te 181 npiiMepHo e ToM ~e nllana3oHe 

2U U 

En 

, OTMeqanaeb H B pa6o-

Ha pile. 6 aHaqeHIISI W npeLieTaeneHhi BMeeTe e w7 , W8 II 

W 
9 

• BanHo, qTo xapaKTep paenono~eHIISI ToqeK W 9 ( npH nopore B 

KaHane TaneTOfi MHllleHII, paeHqM 80 Mae) nnSI pe30HaHeOB 1,14 aB, 2,04 aa, 

6,40 aa, 7,09 3B
1 

8,78 ae, 12,4 aB, II 19,3 aa1 B o61!leM eoxpaHSieTeSI II B 

npenenax Olliii60K Mana oTnHqaeTeH aT .'1/ 

13 



-CJl 

t,OZ 

0,98 

tit 

1,2 

~0 

0.8 
0.6 

w 

R 

~ 
i 

to·• 

w 

), t ~ 
Q 

~ 
~ ¢ Q ~ ( ¢ 

0 0 0 0 Q . 0 
~ (I 

I 4 
I 

I 

t cct G G G 

-;- + I 

it 
I +. .. ~ ... .. 

r I ... 
to·• tO En,38 

PHc,5, 3aBHCHM0CTb fl{ H BCHMMeTpHH AeneHHSI R OT 9HeprHH Heif-

TpOHOB En ; 0 - W (eM, Ta6nHilY II ) ; • - ABHHble 

pa6oTbl 18!; <t - /2/; A - /3/, 

. 
I 
I 

' 
·Mhil'"~-----......,..o~ml'llHiiili!!!F!!!!. !!!!ill!!' !'!!!!!@'~til!l!lft~·:·j 

10-t 

PHc,6, 3aBHCHMOCTb W , W 1 , W 8 

e -W; 

V -wT; 
o - w8 ._ 

!\ -W 9 • 

to 

H w 9 OT F. 
n 



llmr pe30H8HCOB nepBOH rpynnbi ( C MeHblllllMH W ) cpenHeB3BellJeHHbie 

3Ha'leHHH 2 g ['O Il f I , Bbi'IHCneHHbie Ha OCHOBe 3HB'!eHHH 2 g ['0 
H [' 

/16/ n n I 
paoOTbl nony'!HnHCb paBHbiMil 0,030:t,0,019 MSB H 37:t,12 MSB COOTBeTCTBeH-

HO, llnH pe30H8HCOB 1,14 SB 0 3,60 SB, 6,40 SB H 8, 78 SB OHH paBHbi 0,190 :t, 

:._0,135 MSB Il 52:t,18 MSB. TaKaH OOnblllBH pa3HHU8 B 3Ha'!eHHHX 2-;: l
0
0 nnH 

ooeHX rpynn peaoHaHcoa cornacyeTCR c oueHKaMH aenH'!HH z7:r;. 0 , KOTOphie 

cnenaHbl B paOOTe/17/, HO ITOCKORbKY 'IHCRO HCCnenOBBHHbiX pe30H8HCOB Mano, 

TO KBKHC-RHOO BbiBOAbl 3AeCb 0 nO-BHAHMOMy, MOI'yT OK838TbCH npeJKAeapeMeH-

HbiMH. 

00CYJKAeHHe 

1, 0 aapHaUHH Ek KaK H3BeCTHo, B CHny pRAa ocooeHHOCTeA 

HAp a 
280 u 

OnpeAeneHHe ARR Hero CnHHOB HeATpOHHblX pe30H8HCOB HBRH-

eTCH aeOhMa TPYAHOA aanaqeA. K HacToHmeMy apeMeHH npH noMOilJH nonH

pH3BUHOHHoA TeXHHKH, KOTopaH, HeCOMHeHHO, HBRReTCR HBHOonee HaAeJKHbiM 

npRMbiM MeTOAOM onpeAeReHHR CnHHOB, HCCReAOB8Hbl RHillb nepBble 3 pe3o

H8HC8 
230 

U /9/, 0AHBKO HMeeTCR PRA paoOT, B KOTOpb!X Ha OCHOBBHHH 

npeAnonaraeMOH 38BHCHMOCTH HeKOTOpblX SKCnepHMeHTanbHb!X AaH-

Hb!X OT J ( TBKHX, HanpHMep, KBK Bb!XOAbl OCKORKOB CHMMeTpH'IHOr'O 

AeneHHR 
12 •31 , 3Ha'leHHR a .. ['y I r, B peaouaucax /16/, HHTep<jlepeHUHOH-

HbiH 8H(IRH3 Ce'leHHl! /18/, MHOJKeCTBeHHOCTb y -ny'leA paAHBUHOHHOr'O 38X-

BaTa B peaouaucax 
1291 

H np. ) AenaeTCR nonbiTKa pa3AeneHHR peaouaucoa 

Ha ABe rpynnhi 0 COOTBeTCTBY!OilJHe ABYM pa3HblM 3Ha'leHHRM J 

HaoniOAaeMble B HBCTORilleA pa6oTe BapHaUHH 3Ha'leHHH W B HeATpOHHbiX 

peaouaucax 
230U H pa3Aeneuue peaouaucoa Ha ABe rpynnhi no aenH'!HHe 

w MOJKHO COnOCTBBHTb KBK CO 3Ha'!eHHRMH J , onpeAeneHHblMH B pa-

OOTaX /9,20/, TaK H C yCROBHblMH pa3AeneHHRMH pe30H8HCOB Ha ABe rpynnbio 

KOTOpbie npdBOAHRHCb aBTOpaMH paoOT / 2 •3 •6 • 16 • 18 •19•
291

, XOTR TPYAHOCTb 

TBKOr'O COnOCTBBReHHR O'leBHAHB H3-38 OTCyTCTBHR nORHOH H AOCTaTO'IHO 

HaAeJKHOH HH<IJOpMaUHH 0 cnHHaX pe30H8HCOB 
236 

U 

B Ta6nuue IV ARR pe30HBHCOB 0 KOTOpbie HCCReAOBBRHCb B HaCTORllleA 

pa6oTe, npHBOARTCR BeRH'IHHbl J , ycnoBHble 3Ha'leHHR CnHHa HnH ABH-

Hble, !fa OCHOBe KOTOpb!X npOBOAHROCb pa3AeReHHe pe30HBHCOB Ha ABe rpyn-

16 
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nbl. nony'!eHHhle HBMH 3Ha'leHHR W ARR nepBblX Tpex pe30HBHCOB corna

cyiOTCR C Bh!BOABMH 8BTOpOB 
19•181 

0 TOM, 'ITO CnHHhl pe30H8HCOB 0,29 SB 

H 2,04 AORlKHhl OTRH'IBTbCR OT cnHHa pe30HBHCa 1,14 SB. C pe3ynbTBTBMH 

~lla66ca 1191 
Hame pacnpeAeneHHe no 3Ha'!eHHRM W AnR pe30HaHcoa 0,29 aa, 

1,14 aa H 8,78 aa TaKJKe coanaAaeT. HaH6onee nonHo (sa HCKRIO'IeHHeM pe

soHaHca 6,40 aa) HBlllH peaynbTaThl cornaCyiOTCR CO CnHHOBOH HAeHTHlPBK8UBeA, 

npoBeAeHHOH KupnB'IHHKOBbiM H AP• / 18/ Ha OCHOBaHHH pesynbT8TOB HHTep

<flepeHUkOHHOI'O aHan&sa ce'!eHHA. C ABHHhiMH APYr'HX pa60T /2,3,6,16,20,29/ 

H8lllH peaynbT8Tbl cornacyiOTCR '!8CTH'IHO, 

Ha puc, 5 BMecTe c peaynhTaTaMH «<>anepa H TpoMna /8/ no aCBMMe"r-

PHH AeneHHR 
280 u npuao.i:tRTCR AaHHhie pa6oTbi /2/ H 6onee noaAHHe Aau-

Hble TeX JKe aBTOpOB / 3 / ARR CHnhHhlX pe30H8HCOB 8,78 SB H 19,3 SBo MoJK-

HO OTMeTHTb, 'ITO ARR HHX 6onblllel! aenH'IHHe w COOTBeTCTByeT cymecT-

aeHHO 6onbmaR no cpaaHeHHIO c TennoaoA TO'IKOA acHMMeTpHR AeneHHR R 

B paoOTe /8/ OoHapylKeHO, 'ITO BhiXOA OCKORKOB CHMMeTpH'IHOI'O AeneHHSI 

B peSOH8HCe 0,29 SB B • 1,3 pasa OORbllle, '!eM npH AeneHHH HeATpOHBMB Tell-

ROBblX SHepr'HHo no SHa'leHH!O W pesoHaHc 0,29 aa nonaAaeT B rpynny 

pesoHaHCOB C MeHblllHMH W , XOTR 'IHCRO peSOHaHCOB, ARR KOTOpblX W 

CpaBHHB8!0TCR C aCHMMeTpHeA R , K coJKaneauro, Mano, conocTaaneHue 

STHX BenH'IHH HBBOAH T Ha MbiCnb 0 TOM, 'ITO pe30HaHCaM C nOHHlKeHHhJM no 

CpaBHeHH!O C TennoaoA TO'IKOH BbiXOAOM OCKORKOB CHMMeTpH'IHOro neneHHR 

COOTBeTCTBYIO'P OORblllHe SHa'leHHR ·w H, COOTBeTCTBeHH00 oOnbllJHe Ek 

ocKonKoB, H Hao6opoT, KauanoaaR TeopHR AeneHHSI npeAcxaahJBaeT, 'ITO .r:~e-

neHue COCTBBHOI'O RAp a 
2 8 8 

U no KaHany C J • 3- · SIBRReTCSI 6onee 8CBM-

MeTpH'IHbJM0 '!eM npH AeneHHH no KaHany C J • 4 /21/, Ha OCHOBe STOI'O 

npe.QnOROlKeHHR H OTMe'!eHHOH BhJille CBR3H MeJK.Qy SHB'IeHHRMH BeRH'IHH W 

H acHMMeTpueA AeneHHR MOJKHO 6hmo ohJ C'IHTBTb aepoRTHhiM, 'ITO B peso-

HaHcax uau c J-3 E k a cpeAHeM 6onhllle, '!eM B pesoHaHcax c 

J • 4- .llnR BbiRCHeHHR Bonpoca 0 TOM, KaKaR H3 BeRH'IHH 6onbllle -·Ek(3-) 

HnH E (4-
k 

- O'leBHAHO, Heo6XOAHMO npOBeCTH HCCneAOBBHBR OTHOCHTenh-

Hb!X BhlXOAOB OCKORKOB W AnR 6onbwero '!Hcna pesoaaucoa H npH 6onee 

BbiCOKHX E H , C ApyroA CTOpOHhl, Heo6XOAHMO ycTp8HHTb npOTHBOpe'!He 

MelKAY 3H8'!eHHRMH CnHHOB ARR pe30H8HCOB 0,29 SB (J • 3- ) H 1,14 aa(J •4-), 
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onpeaeneHHhiMH CaltnopoM 
191 

u npoTusonono:lKHbiMH 3Ha'leHHHMH 

J anH HHX, KOTOpble CneayiOT H3 COBOKYIIHOCTH aaHHblX paOOT /19,20,29/, 

2, 0 KOnH'IeCTBeHHOlt OUeHKe H3MeHeHHH Ek 
B Helt-

TpOHHhlX pe3oHaucax ~u u 
XOTH CT8THCTH'IeCK8H TO'IHOCTb H3Mepe-

0

HHJI, orpaHH'IeHH8H ycnOBHHMH OIIblT8 1 H HBnlieTCH OTHOCHTenbHO HeBblCOKOJi, 

TeM He MeHee MO:lKHO IIblT8TbCH KOnH'IeCTBeHHO OUeHHTb H3MeHeHHe E k OT 

oaHOH rpyiiiibl pe30H8HCOB (c oOnbWHM W ) K apyroli (c MeHbWHM W ) 
cneayiOWHM o6pa3oM. 

Cornacuo pa6oTe 
1221, 3BBHCHMOCTb Me:lKay rrpo6eroM R 

u aaepruelt 

E OCKOnKa aeneHHH aaeTCH nony3MIIHPH'19CKHM Bb!p8:lK9HHeM 

R•f3Ea 

( 1) 

rae o6e senn'IHHbr f3 u a 
38BHCHT OT BHaa OCKOnKa H BeWeCTBa, B KO-

TOpOM npOHCXOaHT TOpMO:lK9HHe OCKOnKa, .llnH OCKOnKOB C oaaolt H TO.li :lKe 

auepruell E 

HO.li p:!: R 

aong OCKOnKOB A 1 KOTOpbre BblXOaHT H3 MHW9HH C TOnWH

' HaXOaHTCH IIO !jlopMyne 

.llnH p ::_ R HMeeM 

N --A • 
No 

1- _e_ 
2R 

A • .J!. • _R_ • 
N 0 2 p 

(2) 

(2 ') 

Hano:lKeHue HeKoToporo aaepreTu'lecKoro rropora E
1 

npu perucrpauuu ocKon-

KOB MO:lKHO paCCM8TpHB8Tb KaK COKpaweaue R 
OCKOnKOB! 

[ E1 a] R 1 .R-d.•R 1-(-) 
E (3) 

• 
Toraa rrpu nopore E 1 BMeCTO (2) HMeeM: 

A .(....!!....) • I- .J!__ 
I 

N 0 El 2R 1 
R I ::_p • anH (4) 

18 
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l-13 (1 ), (3) u (4) MO:lKHO nony'IHTb cneayiOWYIO <jlopMyny: 

X ,. ( 
dN/N 1-A1 
----) ----· a 

I dE I E El AI E a 
1- ( ....;;.J,_) 

E 

(5) 

B p~ooTe 1231 , aBTOpbr KOTopo.ll pacc'IHThrBanu aaepreTu'leCKHe cneKTPhi oc

KOnKoB H3 ypaHOBbiX CnoeB p83HOlt TOnWHHbi, IIOK838H01 'ITO p8C'19Tbl cpeAHelt 

OCT8TO'IHOlt 3HepriiH OCKOnKOB 1 aon11 OCKOnKOB, BbiWeaWIIX 113 MIIW9HH II rrp
0 

B rrpeanono:lKeHIIII HeKoToporo cpeaaero npo6era R H cpeaaelt auepru11 oc-

KOnKOB E anH acex ocKonKoB no !j>opMynaM Tuna (2) 11 (2') xopowo cor-

nacyiOTCH C oonee CTpOrHMH paC'IeTSMH 3THX :lKe BenH'IHH C y'leTOM aeltcT~ 

BHTenbHOrO 3HepreTH'IeCKOrO pacrrpeaeneHHH H8'18nhHhlX 3Heprult OCKOnKOBo 

noaTo~y aanee, KaK u B pa6oTe /23/, ami rrpocToThr nonaranocb, 'ITO R • If • 
') - 286 = 7,4 Mr/c~ anSI UO ~ u E .. F: = 84 Mas rrpu aeneauu U Tenno-

BbiMH H9ltTpOH8MH / 24/ Benu'IHHhr A1 , aeo6xoauMbie ang Bbi'IHCneaug x 
1 

npu pa3HhiX E I II p l onpeaenMucb H3 aaHHhiX paooThi /23/, Ha p11c, 7 

IIPIIBOaHTCH KpiiBb!e A 
1 

.. f( p, E
1 

). 

.llnH TOro, 'ITOObl yaoaneTBOpiiTb ycnOBIIlO p :S, R
1 1 TOnCTBSI MHW9Hb 1 

KOTOpaSJ IICIIOnh30BanaCb B 113MepeHIIHX 7-9, IIMena OTHOCIIT9nbHO Many!O TOn

WIIHY ( "' 1 Mr/ CM
2 ) • H eoaaopoaHOCTb CnOH MIIWeHII MO:lKeT IIpiiBeCTII K TOMy 1 

'ITO B aeltCTBIITenbHOCTH aong OCKOnKOB 1 BblXOaHWHX H3 MHW9HH 1 oyaeT OT-

nH'I8TbCH OT AI ang 3H8'19HHH p , noaToMy aaMH onpeaenHnacb 

'a!jJ!jJeKTHBHaH' Tonwuaa p a!jJ!jJ, MHW9HH 1 KOTOpag COOTBeTCTByeT A9llCTBH-

TenbHOlt BenH'IHHe A I • 3aag p TOnCTOlt H TOHKOlt MHWeHelt, MO:lKHO 

onpeAenHTb COOTHOWeHHe Me:lKay nonHhiM 'IHCnOM AeneHHlt B TOHKOlt MHW9HH 

(I) (ll) 
N lo H nonHblM 'IHCnOM aeneHH.li B TOnCTOll: MHWeHH N lo B OaHOM H 

TOM :lKe Y'IBCTKe OOOHX BpeMeHHbiX CIIeKTpOB AeneHHH H 38 OAHO H TO :lK9 

apeMH H3Mepeault: 

N(ll) • 
lo 

pll • s -...J. 
p -~ I 1 

NCO 
lo (6) 

rae s11 H 5 1 - nnowaa11 cooTBeTCTBYIOWHX Muweaelt • .llanee H3MepHnH ape-

MeHHbie cneKTphi, H3 KOTOpbiX orrpeaenHnH N C 0 u 'lucno 3aperucTpupo-ro 
B8HHblX aeneHHlt B TOnCTOlt MHWeHH N~:) I H Bbi'IHCnHnH A I 
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1.0 

fli 

0.1 

0,01 2 
6 ! 

PH c. 7. KpHShle A 1 • f ( p. E 1 l , Cnpasa npoTHS KaJK.QOit Kj:!HsoA .QaHbl nopo-
I"H E 1 s Mas. TomuHHa enol! p s Mr/ c~. 

20 

---~ 

N (2) NC2> 
tl 

p .s 
I I 

A • __!.,L_ • 
1 N(2) NCO 

fo 

-. (7) p- • s 
to 2 2 

11aMepeHHll nposo.QHJlHCb npH noporax 20, 30, 40, 50, 60 H 80 Mas s KaHa

ne TOJlCTOA MHW9HH. 113 .QaHHbiX, nony'leHHbiX npH yKa3aHHhiX Sb!W9 E 1 H 

npH nOMOIUH KpHSb!X A
1 

• f(p ,E
1 
), (SbinO Onpe.QeneHO 3Ha'leHH9 p a¢1¢1. 

1,8 ± 0,15 MI"ICM2, 

B Ta!SnHue III npHSO.Ql!TCll Cpe.QHeS3S91U9HHh!e H Cpe.QHHe apH¢IMeTH-

'19CKH9 3Ha'!eHHll i (I) H W(II) .Qflll H3MepeHHA 7 H 8 C E •20 Mas 
I 

H 55 Mas, 

6.N 
N 

nepeXO.Qll K KOH9'1Hh!M npHpaiUeHH!IM /j. N 

H3 (5) MOJKHO Sbl'lHCJlHTb no ¢lopMyne: 

M,_,_ 
N 

w (II) - w (I) 

i (II) 

H 6. E S ( 5 ) 0 senH'IHHY 

J13M9H9HH9 cpe.QHeA KHH9TH'19CKOA aaepi"HH OCKOJlKOS /j. E HJlH cpe.r:~aeA 

(8) 

c:'MMapaoA KRHeTH'IecKoA aaepi"HH 2 6. F. onpe.r:~enlleM no ¢lopMyne ( 5), nonb-

3Yl!Cb 3Ha'!eHHliMH /j.NN 

H3 pHC, 8 .Qflll ii" acp¢1, = 

ua ( 8) H E = 84 Mas H onpe.Qenl!ll 

1,8 ± 0,15 Mrlc~ • .Unll E 1 = 20 Mas 

xI ( E I ) 

W (I) H 

W( II) npaKTH'IeCKH O.QHHaKOShi, no paaaocT!IM cpe.QaesaseweHHbiX Jl cpe.Q-

HHX apR¢IMeTH'19CKHX W ( II ) H w (I) ( Ta6nuua III ) .Qflll E
1
= 55 Mas 

nony'laeM (26.E l cp,sas, =0,74:!: 0,32 MasH (26.E>cp.apH¢IM.=1,22:!:0,66Mas 

COOTS9TCTS9HHO, 8 OWH6KH aTHX seJlH'IHH SXO.Ql!T norpeWHOCTH S onpe.QeneHHH 

P a¢1¢1, H OWH6F.:H pa3HOCTH /j. W , ConoCTaSHM 6onee TO'IHYIO H3 senR-

'IHH (2 6.E l cp,sas. =0,74:!: 0,32 Mas c oueaKaMH aaepreTH'!eCKoA menu MeJK-

.QY nonOCBMH C IC • 0- H IC .1- .Qflll COCTBSHOI"O li.QPB 
288

U S ce.QnosoA 

TO'!Ke. B nocne.QHHX pa6oTax 125,26/ senH'IHHa menH oueaHsaeTcll s 

.. 0,45 Mas 1251 , a s 1261 npHsO.Ql!TCll .Qse cymecTseaao oTnH'!aiOIUHeCll no 

senH'IHHe oueHKH: •0,8 Mas H 0,3 Mas. Hawe aaa'leHHe aecKOJlbKO shiWe se

nR'IHHhl 0,45 Mas, XOT!I H cornacyeTC!I c ae10 s npe.Qenax owu6oK. 06e se

nH'IHHhl - ( 2 6. E l cp,sas. H (2 6. E) cp. apH¢IM. - ny'lwe cornacyiOTCll co aaa

'leHReM• 0,8 Mas H3 pa6oThi 1261, 

21 



Xi 
5 

4 

3 

l 

1 t-Jil ./'1iv ·~ ---10 
0 -.----r __. 

0 
t z 3 4 5 6 7 J 

PHc,8, KpHBble X I ( p) npH paanH'!HblX noporax. noporu F. I B Msa, 
DyHKTHpHas KPHBaH cooTaeTcTayeT E 1 = 55 Msa. ToniUHHa enos 

p B MI'/CM2, 
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MOlK'IO yKa3aTb Ha H9KOTOpbl9 !flaKTOpbi, KOTOpble MOI'yT Bbi3BaTb AD-

nonHHTenbHOe B03pacTaHHe pa3HOCTH !1 ; • no AaHHblM pa6oT /2,3,27 I 
BhlXOA OCKOnKOB CHMMeTpH'IHOI'O AeneHHSI M9HH9TC.II B pe30HaHCaX US U 

Ha 15-40%, 0AHaKO I'Opa3AO 6onee CyiUeCTB9HHblM MOI'nO 6bl OKa3aTbCH AalKe 

Manoe H3MeHeHHe BblXOAa HaH6onee BepO.IITHblX { H B cpeAHeM HaH6onee Bbl

COK03HepreTH'IeCKHX) OCKOnKOB AeneHHH, ManoaepO.IITHhlMH, HO B npHHUHile 

B03MOlKHblMH MOI'yT OKa3aTbCH ( n , y I) - peaKUHH / 28/ H HanH'IHe p - pe-

30HaHCOB B rpynne C M9HblliHMH W 

R 3aKn!O'!eHHe aBTOpbl BblpalKaiOT 6naroAapHOCTb ell. n. WanHpo, B.l1. Moc

TOBOMy, n. E. DnKenbHepy aa o6cyJKAeHHH H rroneaHbie coaeTbi H H. YHKoay 

aa y'laCTHe a aanaAKe anrrapaTyphi. 
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j. ~ 

)i3r.IepomiH 

I. 

2. 

3. 

l~. 

5. 

G. 

7. 
I_) 
Uo 

9. 

E 
n 

SB 

O,I - IO 

3 - 20 

0,0058 - I,5 

0,0058 - 1,5 

0,006 - 5 

0,006 - 5 

0,006 - 20 

0,006 - 20 

U,025 - 20 

Taon111~a I 

Pe:HtliiM paooTht 
HEPa 

I 
II 

II 

n 
I 
II 

II 

II 

II 

iloHcneHJIJH K Ta6Jilll~e I: 

:.<JOII\HOCTI> 
~IEPa 
K:BT 

0,4 
II 

II 

3 

I 
II 

0,6 
II 

II 

8JI6KTPOHHbt6 
OJIOKI.1 

/12/ 
II 

II 

/I'J/ 
II 

II 

II 

II 

II 

I - conMoCTHaH paooTa HEPa c MtmpoTpOHCM np11 tntcne 
BCllbiill6It 1 = 50 ceiCI; 

l1 - peaKTOPilhiH pelltliiM paoOTbt l1EPa ( 1 ~ = 5 oaK-!). 
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"' <D 

I 2 
IBawepea•e W(r} 

wen)- wc:r> W(I) 
wen) W(Ir) 

I 0 '997,:t0. 005 0,039,t(),OO? 0,974,:tO,OII 
I, 036.,to, 005 I 1033,i0,008 

2 0 ,997.;t010I8 0,039j;O,OI9 0,993_t0,028 
I,036,i0,007 I,028jO,OIO 

5 0,999,t(),OIO 0 ,042,:t0 ,OI7 0,995,t(),OI9 
I,04I,i(),OI4 I,043j0,020 

6 0,997.t(>,OIO 0,034,:tO,OI7 0,997.t(>,022 
I 103l;i(),OI4 I~03Qi0,02I 

7 0 ,995,:tO ,000 -o,oo~,OII 0,989j;0,025 
0 '993,i0. 008 0,989iQ,009 

8 0 '992,:t0 '007 0 ,02I.t0 ,009 0, 97I,:t0 ,OI7 
I,OI3,i0,006 I, 005,i0, 007 

9 o ,997J!J ,oorJ 0 1022.;t0 10I4 
0,968,!0,025%} 

I ,OI9j;O ,OIO I,OI~10I3 

Cpe,uee DO 0,997,:t0,003 0,98Qt0,0~ 0,032j:0,004 
j•c• 1811ep. I,029j;0,003 I, 025,i0, 005 

x) - W(I} ~ IIM8p8BU 9 COCU~8111 CSea peaoaaaca 4,84 &B. 

H:a?-.aa /2,3/ /9/ /20/ /19/ /IBI /29/ /16/ 
I, O'fl 

8B 
~ ~O,A CBIIIIftpllll- R 

~oro tfueus d d 'J 'J (3-) (4-J q ~~-) 
Me&:r.•e Gon•• ( A .. I /Mo9~).Io-3 . . .. 

0,29 + 1,175 3 dJ. Jt + 

1,14 + • 4 dt dt + + 

2,04 + • 3 4~. + 

3,14 + • da. + + 

3,60 + • J, + + 

4,84 + • 'J, + 

6,40 + • 'J, + 

7,09 + 0,95 'J, + 

8,78 + 0,95(0,47,±7~) 3 di + + 

!2,4 + 0,95 4 + 
0 95 (0,67,±1~) + + !9,3 + 

t (0,59J:3J) . 
•> - •aaae B8BB .a HCSDIVI I pacSoB 161 • 

W(:JI)- W (I) 

0,059,t(),OI4 

0,035,t(),030 

0,0118,:t0,028 

0,03¥,03I 

0 

0,034j:O,OI8 

O,Oif.4.10,028 

-
0,045j:O,OIO 

/6/ s) 

!, 

rr~-) 11ear.•e escw.u 

+ 

+ 
+ 
+ 

+ 
+ 

+ 


