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fiJ1SI CTa6HJ1bHOCTH TSI)KeJ1b!X SIJlep TIO OTHOIIJeHHIO K AeJ1eHHIO nepBOCTe

neHHYIO pOJ1b Hrpa!OT HeOJlHOpOilHOCTH B 3HepreTH~eCKOM pacnpeneneHHH HyK

J10HOB. npH AettJopMaUHH Sinpa paape)KeHHSI HYKJ10HHblX ypoBHeH B cyweCTBeH

HOll o6J1aCTH OKOJ10 3HeprHH <l>epMH ( 060J10~KH) CMeHSIIOTCSI crymeHHSIMH, "'TO 

npHBOJ!HT K 3H8"'HTeJ1bHOH MOJlYJ1SlUHH KaneJ1bHOH 3HeprHH nettJopMaUHH HAPBo 

8o3HHK8JOWHe o60J10~e~Hble MHHHMYMbl 3HeprHH nettJopMaUHH COOTBeTCTBYIOT 

CTaUHOHapHbiM nettJopMaUHSIM SIJ!ep. MHHHMYM npH HBHMeHbWeH nei\JopMBUHH 

o6bl"'HO COOTBeTCTByeT OCHOBHOMY COCTOSIHHIO SIJ1p8, cttJepH"'eCKOI'O HJ1H Jle-

4JopMHpOB8HHOrO. CywecTBYJOT TSK)Ke aHa"'HTeJ1bHbie o6ono~e"'HbJe ai\!1\JeKThl 

H npH Jle4JopMaUHSIX, npeBhiWaJOWHX pasHosecHyro. BoaHHKaeT BTopoi:l: o6o

no~e~HhiH MHHHMYM
1 

C KOTOpbiM, B03M0)KH0 1 CBSI38Hbl "neJ1SIWHeCSI H30Mepbi' • 

3TH o60J10~e~Hble SIBJ1eHHSI y~ii!Tb!BBJOTCSI B MeTOJle o60J10~e~HOH nonpaBKHI J, 2,31 I 

B KOTOpOM Bbl"'HCJ1SIIOTCSI COOTBeTCTByJOUIHe nonpaBKH K KSITellbHOi!: MSCCe 

Slllpa. B pac~eTax HcnonbayeTCSI cxeMa OJlHO"'aCTH"'HhiX yposHeii. B yKaaaH

HhiX BbiWe pa60T8X COJlep)K8TCSI HeKOTOpble o6mHe peayllbTSTbi, nony"'eHHbie 

C HHllbCCOHOBCKOH CXeMOH, a TSK)Ke C npH6J1H)KeHHOH CXeMOH ypOBHeH B Jle-

4JopMHpOB8HHOM ITOTeHUHBJ1e 1 ITOlly"'eHHOH H3 MOJlellH ci\JepH"'eCKOI'O ITOTeH

UHana Bynca-CaKCOHS B nepBOM nopsrnKe TeOpHH B03MyWeHHH. C ITOMOIIlblO 

a Toil nocnenaeH: cxeMhi yposaeH: B I 41 6h!J1H paccM~TpeHbi aHeprHH Jlei\Jop

MaUHH CBepXTSI)KellbiX HAep. HH)Ke OITHCbJBSIOTCSI peayllbTSTbi, ITOlly"'eHHbie 

C HHllbCCOHOBCKOH MOJlellbl0 1 peKOMeHJlOBSHHOH B !51 
JlllSI o6naCTH Tpaacypa

HOBbiX HAep. 3TH peayllbTSTbl Cp8BHHB8IOTCSI C nony"'eHHbiMH npH ITOMOIIlR 

noH6llH)KeHHoA MOJlellH BYJlCa-CaKcoaa. 

B 151 OITHCbiBSeTCSI ylly"'WeHHbJH BapHaHT HHllbCCOHOBCKOH MOJlenH, npB-

"'eM JlllSI 06J1aCTH TpaacypaHOBbiX SIJlep peKoMeHJlYIOTCSI ClleJlyiOWHe 3Ha'le-

HHSI JlByX OCHOBHbiX napaMeTpOB p. H IC 
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ang rrpOTOHOB - ~ 

ang aeATpOHOB - ~ 

0,70, 

0,23, 

IC. 

IC. 

0,0517, 

0,0633. 

DapaMeTpbi oaHH H Te JKe anH ecex o6ono'ieK. 

B o6meM BHae peaynhTaThi pac'ieToB rrpeacTaeneHhi Ha pHc.1. B .eepx

aeii 'i8CTH pHCyHK8 H300p8JK9Hbl KOHTypHbl9 KapTbl pacrrpeaeneHHH ITJIOTHOCTH 

ypoeaeil: rrpoTOHOB (cneea) H aeATpoaoe. BenH'iHHa 8g(.~ ,~)-g -g/3,6/ 
, n aheU 

xapaKTepHayeT ooono'ie'iHhie crymeHHH H paapeJKeHHH d!!lHo'iaCTH'iHbiX ypoBHeii. 

Ha pHc.1 aamTpHxoeaHhi Te o6naCTH B rrnocKOCT.H napaMeTpoe (N, f3) HJIH 

( Z, {3), rae eenH'iHHa 8 g < 0 , T.e. o6ono'ie'iHaH rrnoTHOCTh ypoeaeA
1

MeHh

rne "oaHopoaHoro" 3H8'i9HHH ( OOOJIO'iKH). MHHHMYMbl H M8KCHMYMhl B9JIH

'iHHbl 8 g rrpHOJIHJK9HHO COOTBeTCTByiOT 9KCTpeMyMaM OOOJIO'ie'!HOA rronp8BKH 

K oaHO'i8CTH'lHOA aaeprHH. B HHJKHeA 'l8CTH pHc.l rrpHBeaeHbl 8H8JIOrH'!Hbl9 

KOHTypHbie aHarpaMMhl anH rrpOTOHHbiX (cneea) H HeATpOHHbiX OOOJIO'!e'lHbiX 

rronpaeoK K KanenbaoA aaeprHH ae~opMaUHH. KpoMe rronpaBKH K oaHo'iac

TH'iHOil: 9HeprHH (8U), aTa BeJIH'iHH8~8KJKe BKJIIO'iSeT B CeOH OOOJIO'le'i-
, . 

HyiO nonpaBKY K oaHopoaHoA" aHeprHH napHbiX KOppenHUHA 8 P., P- P • Be-

JIH"'HHa BU=-U-U , rae U - 00hi"'H8H CYMM8 oaHO"'SCTH"'HhiX 9Hep-
• 

rHH. a U - "OLIHOPOaHaH" oaHO"'8CTH"'H8H aHePrHH. ( '6onee rroapoOHbie on

peaeneHHH eM. B /1,2,31). BHaHo, "'TO pem:.e~ rroeepXHOCTH ~HKUHH 8U+8P 

(KaK, BITp0"19M 1 H oaHOA TOJibKO f) U B OCHOBHOM ITOBTopgeT penbe~ 

tPYHKUHH-. 8 g 1 XapaKTepH3YIOllleA ryCTOTY oaHO"'SCTH"'HbiX COCTOHHHA BOJIH-

3H 9HeprHH <l>epMH 1 npH"'eM MHHHMyMbl rrorrpaBKH K aHeprHH rrpHOJIH3HT9Jib-

HO COOTBeTCTBYIOT MHHHMYMSM l) g • 000JIO"'9'iH8R norrpaBKa RBJIR9TCR 

ocuHnnHpyiOmeA tPYHKUHeA ae¢opMaUHH Hapa (eM. pHc.2). Ee aMrrnHTyaa cpae

HHTenhHO BeJIHK8 - OHa aOCTHraeT BeJIH"'HHbi 5-6 Mae H O"'eBHaH0 1 "'TO 9T8 

rronpaeKa BHOCHT cymecTBeHHhiH BKnaa B aaeprHIO ae~opMaUHH. B ceepx-
~ ' z ' 5 THJKenbiX gapax c A ~ 4 -48 KanenbHhiA rropor aeneHHH, o6ycnoeneHHhiA 

KOHKypeHuHea' cHn KynoaoecKoro pacTanKHBaHHH H rroeepxaocTHoro HaTHJKe

HHH, rrpaKTH"'eCKH OTCyTCTByeT, H aaecb OOOJIO"'9"1Hble a~~KTbl B SHeprHH 

aetf>opMaUHH HrpaiOT ocooeaao saJKHYIO ponb. CTa6HnbaocTh TaKHX Haep no 

0TH01.ueHHIO K aeneHHIO UeJIHKOM CBH38Ha C OOOJIO<iKSMH B ae¢opMHPOB8HHOM 

HnH, B cnyqae Haep, onHaKHX K MarH'ieCKOMY Hapy 114184 ,- C~epH'ieCKOM 

COCTOHHHH. 
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DpeJK.ue "!eM rrepeti:TH K KOHKpeTHbiM peaynbTaTaM pacqeToe, 3aMeTHM, 

"'TO pacnpeneneHHe OOOflb"'eK B HCITOJlh30B8HHOM B ABHHOH paOOTe B8pH8HTe 

HHJihCCOHOBCKOH MOA9JIH B9ChM8 pe3KO OTJIH"'aeTCH OT ApyrHX BapH8HTOB
1 

KOTOpbie peKOMeHAYIOTCH /5/ AJIH pacqeTOB B OOJI8CTH 6onee nerKHX H.Uep. 

Yl3 pHC.1 BHAH0 1 "'TO, eCJ!H B OOJ18CTH 8KTHHHAOB (N -150) OOOJ!O"'Ka B 

netflopMHpOB8HHOM COCTOBHHH, C KOTOpOH CBH38H8 paBHOB9CH8H .uetflopMaUHg 

Hnep, B03HHK8eT rrpH netflopM8UHH (3 - 0,25, TO npH N ::::_ 164-166 8H8JIOrH"'

H8H OOOJIO"!Ka B03HHK8eT rrpH netflopM8UHH B 1,5 pa3a OOJ!hllleH. 3TO AOJIJKHO 

ITpHBOLIHTh K 38M9THOMY YM9Hhlll9HHIO CT80HJihHOCTH T8KHX HLiep OTHOCHTeJ!b-

ao neneHHH, noKa npH N i;;176 He B03HHKaeT Hoeag o6ono"!Ka B c¢epHqec-

KOM COCTOHHHHo TaK KaK y HLiep B 9TOH OOJI8CTH K8IT9J1bHbiH 6apbep LI9JI9HHH 

rrpaKTH"'9CKH OTCyTCTByeT, TO cne.uyeT OJKHA8Tb 1 "'TO H.Upa C "'HCJ!OM HeA

TpOHOB N>'160 (HO MeHhlllHM 176) 6y.UyT HeyCTOH"'HBhl no OTHOllleHHIO K ae
J!eHHIO. flng ApyrHX BapH8HTOB HHJihCCOHOBCKOH M0.[(9JIH (.upyrHe 3H8'i8HHH 

napaMeTpa /A. ) nepeXOA OOOJIO"'KH B AetflopMHpOB8HHOM COCTOHHHH ( N .. 19)) 

K cnenyiOmei:!: c¢epH"'ecKoti: (N•l84) npoHcXOAHT HHa"'e. C pocToM N o6onoq

Ka B03HHKaeT npH BCe M9HhlllHX AeljJOpMaUHHX, Herrpeph!BHO rrepeXOAH B cljJe

pH"'8CKYlO• (Do.upo6aoe o6cyJK.ueHHe CM. B 13• 6 •71 ). AaanorH"'HaH KapTHHa 

H80JIIOA89TCH B OOJI8CTH pe.UKHX 39M9Jih. 3TO pa3JIH"!He B pacnpeLieJieHHH 

OOOJI0'-!9K CBH38HO C T8M 1 '-ITO HHJibCCOHOBCK8H MOLI8Jlb C M8Jlb!M /A. = 0,23 

6nHJKe K npocToMy ocuHnnHTopy. lleti:cTBHTeJibHO, pacrrpe.ueneaHe o6ono"'eK 

B netflopMHpOBaHHOM Tp9XMepHOM 8KCH8JihHO- CHMMeTpH"'HOM OCUHJIJIHTOpHOM 

ITOT8HUHane K8'-I8CTB9HHO ITOLIOOHO H300paJKeHHOMY Ha pHc.1 LIJIH HeilTpOHOB. 

Dono6aoe JKe pacnpeneneaHe o6ono'-IeK xapaKTepao nng MOLI8J1H npocToro 

ITOT8HUH8JI8 B BHLie rrpHMOyrOJibHOrO BlllHKa C 08CKOH9"1HO Bb!COKHMH CTeH-

K8MH. 

nonaag 8HeprHH Hnpa B MeTone o6ono'-!e'iaoil nonpaBKH npencTaeng-

eTcH B BHLie cyMMhi W(Z,N,f) =W + (P +8U+8P) +(P+8U+8P~ rne W-
.. p 

K8IT8JibH8H 9HeprHg Ll9cPOPM8UHH, p - 9HeprHH cnapHBBHHB LIJIB OLIHOPOLIHOrO 

pacrrpeneneHHH HYKJIOHOB, a 8 U H 8 P onpeAeneHhi Bhillle. Pe3ynbT8Tbi 

paC'-!eTOB 9HeprHH W H OOOJI0'-!8'-IHhlX norrpaBOK LIJIH HeKOTOphlX KOHKpeTHhlX 

CJiy'-IaeB npHB9L18Hbl Ha pHc.2-4. 3aM8THM, "'TO pe3yJ1bT8Tbl LIJIH 9HeprHH A9-

tflopMaUHH MOryT H9CKOJibKO H3M9HHTbCg ITpH y"'eTe ApyrHX netfJOpM8UHH 1 HaiT-

/7/ pHMep, THna a 4 Y 4 H T.n., HO 9TH H3MeHeHHH He 6yAyT 3H8"1HT9JlbHbiMH • 
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EbinH nposeAeHhi pacqeThi aHeprHH AecpopMauHH AnSI pAAa Mep c Z , 6nH3-

KHMH K 114 H "N- K 184 (eM. pHc.3,4), KOTOpbie SIBnSIIOTCSI HaH6onee Slp

KO Bbipa:>KeHHbiMH MarH'leCKHMH 'IHCnaMH B 9TOH o6naCTH. 113 paC'leTOB cne

AyeT, 'ITO cymeCTByeT AOCT8TO'IHO 06WHpH8SI o6naCTb ccpepH'IeCKHX SIAep, 

•u~HTpOM .. KOTOpOH SIBnSieTCSI AB8:>KAbl MarH'leCKOe SIAPO 114298, o6naAa10-

WHX HeKOTOpOA AOnonHHTenbHOH 9HeprHeA CBSI3H B OCHOBHOM ccpepH'IeCKOM 

COCTOSIHHH H OTnH'IHbiM OT HynSI 6apbepoM AeneHHSI. Do· Mepe yAaneHHSI OT 

ueHTpa o6nacTH (KaK no Z , TaK H no N ) AononHHTenbHaSI 9HeprHSI CBSI-

3H H, cneAOB8TenbHO, 6apbep AeneHHSI MOHOTOHHO yMeHb111810TCSI. DpH 9TOM 

cneAyeT noAqepKHYTb, 'ITO Mpo 126310, KoTopoe TaK:>Ke npeAnonaraeTcSI 

AB8:>KAbl M8rH'leCKHM, B 9TOM OTHOilleHHH HH'leM He BbiAenSieTCSI cpeAH CBOHX 

coceAeA (eM. pHc.4). DpoBOAHnocb cpaBHeHHe pe3ynbTaTos, nony'leHHbiX 

C HHnbCCOHOBCKOA CXeMOH ypOBHeH H npH6nH:>KeHHOH CXeMOH ypOBHeA Aecpop-

• MHposaHHoro noTeHuHana ByAca-CaKcoHa. Ha pHc.5 H3o6pa:>KeHbi aHeprHH 

AecpOpM8UHH AnSI HeCKOnbKHX SIAep, paCC'IHT8HHble C nOMOWblO 9THX CXeM 

·ypOBHeH. CornacHe SIBnSieTCSI AOCT8TO'IHO XOp0111HM, oco6eHHO npH ManbiX Ae-

cpop M8UH SIX. 

B 3aKniO'leHHe Heo6XOAHMO oTMeTHTb, 'ITO MeToAoM, Hcnonb30BaHHbiM 

B A8HHOH pa60Te, MO:>KHO nonyqaTb KOnH'leCTBeHHble A8HHbie 0 nepHOA8X 

CTIOHT8HHOrO AeneHHSI, HO AnSI 9TOrO Hy:>KHO HMeTb 6onee TO'IHYIO CXeMy OA

H0'18CTH'IHblX ypOBHeA H yTO'l:HeHHbie 3H8'leHHSI napaMeTpOB, onpenenSIIOWHX --. 
KanenbHyiO 9HeprHIO AecpOpM8UHH. 
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