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l.BselleHHe. 

Y"'eT o6ono"'e"'HOA nonpasxH x xanen&HoA sHepi'HH Sl.ll.pa sa>KeH npH Bhi

"'HcneHHH 9Hepi'HH Slllp8 H CBSI38HHhiX C Hell BenH"'HH! paBHOBeCHbiX lleljJopMa

UHil, MaCC Slllep, oapbepOB lleneHHSI H T.n. MeTOll Bbi"'HCneHHSI o6ono'le'IHOi!: 

nonpaBKH 1 npellnO>K8HHbli!: B Ill, npellDOna!'aeT H3B8CTHOi!: OllHO'IaCTH'IHYIO 

cxeMy yposaei!:. ITepBhie Bhi'IHCneHHSI, nposelleHHbie co cxeMoi!: HHn&ccoaa, 

noxaaanH, 'ITO OCHOBHhie "'epTbl B nOBelleHHH OOOnO"'8'1HOi!: nonpaBKH B 3aBH

CHMOCTH OT "'HCna HVKnOHOB H DeiDODMaUHH BOCnOOH3BOllSITCSI llOCTaTO"'HO 
121 

Halle>KHO H He 38BHCSIT OT lleTan&HbiX OCOOeHHOCTei!: HCnOn&3yeMOi!: CXeMbl 

3TO n03BOnHnO HCDOnb30BaTb B Ka"'eCTBe OllHO"'aCTH"'HOi!: CXeMbl npOCTYIO 

MOIJ.en&, B KOTOpOi!: B Ka"'eCTBe HyneBOI'O npH6nH>KeHHSI 6epyTCSI ypOBHH B 

cljlepH'IecxoM noTeHUHane Caxcoaa-Byllca, a pacmenneHHe yposaei!: y"'HTbisa

eTCSI B nHHei!:HOM no ll81jJOpMaUHH npH6nH>K8HHH. QqeBHllHbl nyTH yny'lllleHHSI 

9TOH MOllenH. C 9TOi!: UenbiO 6hin paapaOOTaH 9~eKTHBHbiH MeTOll Bbi'IHCne

HHSI OllHO'IaCTH"'HhiX yposHel!: B lle!jlopMHposaHHOM noTeHUHane THna CaxcoHa

Byllca, pa6oTaiOmel!: npH n106oi!: lleljlopMaUHH Hllpa /3/. B llSHHoii. paooTe npH

BOllSITCSI peayn&TaThi pac"'eTOB o6ono'le'IHOA nonpaBKH B Slllpax c N > 100 

H Z > 70 • 8 Ka"'eCTBe OJlHO'IaCTH'IHOl!: CXeMbl HCDOilb30BanHCb ypOBHH B 

snnHDTH'IeCKH-JleljJopMHposaHHOM noTeHuHane THna CaxcoHa-ByJlca l3l 

2. noTeHUHan 

Pac'leT npoBOJlHncsr npH Tpex 3Ha'leHHSIX Maccoso!'o "'Hcna: A ~ ~4 

(Z ~ 86), A= 235 (Z = 92) H A= 298 (Z = 114) . IlapaMeTpbi noTeHuHana BbioHpanHc&, 
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cor·nacHo paooTaM HeMHposcKoro H lJ:enypaosa /4,5/, 38 TCM HcKmoqeaHeM, 

'ITO napaMcTp c_nHH-op6HTanbHoro pacmenneHHS! .nng npoTonoe Ohin yMeHb

meH Ha 10% no cpasneHHIO c" 
151 

x). TipH Bhi'IHcneHHH npoTonHoro cneKTpa 

K g.nepHOMY noTeHUHany .uooasngncg KynoHOBCKHil: noTeHUHan paouoMepHo aa

pRlKeHHoro annHUCOK.Ua C pe3KOil rpaHHUell:, ypaBHCHHe ITOBOpXHOCTH KOTO

pOr'O cosna.nano c ypaBHeHHeM .nng rpaHHUhi S!.Qpa (2). MeTo.n Ilhi'IHCneHHS! 

KynOHOBCKOI'O UOTOHUHe.na npH JliOOOil: 4JopMe ITOBepXHOCTH S!.Upa OITHC8H B /S/, 

CornacHe c aKcnepHMOHTanbHhiMH .naHHhiMH no nono:lKeHHIO OAHO'IBCTH'I-

HbiX yposHeil: B 
2

\1
6 

U HeCKOnbKO yny'IIII8CTC511 eCnH HeMHOf'O H3MeHHTb 

4JopMy aKBHrrOTeHUHanbHMX nosepxaocTeil: s6nH3H rpaHHUhl 51.Qpa. 

CyTb H3MeHeHHS! coc·.roHT a cne.nyiOmeM. 

TiyCTb ITOTCHUKan HMeeT BH.U 

V( r z) "' V 0 I [ 1 + exp ( ~ ( r z) I a) 1 , 
(1) 

r.ne r H Z - UHnHH.UpH'ICCKHe KOOpAHH8Tbl TO'IKH BHyTpH SI.Upa H a -no-

nymHpHHa nosepxaocTaoro CJiost. Torna ypasaeHHe 

~(rz),O 
(2) 

rrpencrasngeT coooil: rpaHHUY S!Apa, T.e. aKBHnoreauHanbHYIO nosepXHOCTb, Ha 

KOTOpeA noTeHUHan npHHHM8CT 3H8'1CHHe 0,5 V0 • TipH aToM aanpasneaHe 
.... 

HaHOOnhiiiero H3MeHeHHSI noTeHuHana orrpeaengeTCSI aanpasneaHeM V ~ ( r z), 

a senH'IHHa rpa.nHeHTa onpeaenS~eT Tonmaay nosepxaocTHoro cnoSI, 

TaK KaK npH OObi'IHOM BhiOope ~ (rz) 18/ 

~(rz),(/w: r 2 + wz 2 z 2
) I w 0 -R 0 

x) 
8bi60p napaMeTpOB npOBOAHnCSI COBMCC"l"HO C n,A, ManOBblM Ha OCHO-

Be SKCITe~:6MeHTanbHbiX ASHHbiX ITO nonO)KeHHIO OAHO'I8CTH'IHhlX ypOBHell. B 

SlApe U. 

4 

... _ .. _, 

1\ 

J 

~',i 

!1. 
i:' 
'! 
i''h 
r 
1(, 

,' 

I 
~~['' 
"il· 

IV~ I He noCTOHHeH B.UOnb rpaHHUbl H.Qpa (2) 1 TO TOniUHH8 nosepXHOCT-

HOf'O CnOSI oyneT pa3nH'IHOil: B pa3nH'IHbiX TO'IK8X nosepXHOCTH, TipH OTCyT

CTBHH npSIMblX aKCnepHMCHTanbHblX .Q8HHbiX 0 HepaBHOMepHOCTH TOniUHHbl 

nosepXHOCTHOf'O CnOSI x) H BBH.Qy npHOnH3HTenbHOf'O nOCTOSIHCTBa TOniUHHhl 

nosepXHOCTHOf'O CnOSI no BCeM SI.QpaM nepHO.UH'ICCKOil: CHCTCMbl KB:lKeTCSI ec

TCCTBeHHblM nOTpeOOB8Tb, 'ITOObl TOniUHH8 nosepXHOCTHOf'O CnOSI He 38BRCe

na OT TO'IKH H8 ITOBepXHOCTH Slllpa, 

TipHOnH:lKeHHO T8K0f'O ITOCTOHHCTB8 MO:lKHO .QOCTH'lb 1 OnpeaenHB ITOTOHUH

an KaK 

V "' V 0 I [ 1 + exp ( II' ( r z ) I a ) 1 , 
(3) 

r.ne 

... 
IP(rz)=~(rz)/IV ~(rz)l. 

Toraa ypasHeHHe nosepxaocTH Hnpa 

IP(rz),O 

CBO.UHTCSI K npe.UblllYIUeMy (2), a Moaynb rpa.UReHT8 lp Ha nosepXHOCTH 

Slllpa paBeH }, TipR aTOM npe.nnonaraeTCSI1 'ITO ~ Bb!OpaHO TaK, 'ITO 

Ill <I> I He oopamaeTCSI B Hynb s6nH3H nosepXHOCTH SI.Upa. EcnHf Ha pacCTOSI

HHH nop5!£lK8 (2-3) a OT nosepXHOCTH SI.Upa no HanpasneHRIO rpaaHeHT8 .. 
'II t r Z ) MO!lynb V IJ' t r z) OCTaeTCSI npHOnH3HTenbHO paBHbiM 11 TO noc-

TaBnCHHYIO aaaa'ly MO:lKHO C'IHTaTb BbiiTOnHeHHOil:, TaK KaK TOf'.Ua C TOil: :lKe 

TO'IHOCTbiO aKBHnOTeHUHanH 6y.nyT aKBH.UHCTaHTHhi s6nH3H rpaHHUbi Slllpa, 

a npH OOnbiiiHX OTKnOHCHHSIX OT rpaHHUbl npOH3BO.QHaSI OT nOTCHURana V 

no II' Mana H nose.neHHe II' He HMeeT pema10mero 3Ha'leHRSI. 

HanpHMep, ecnH ~ Bb!OpaHa B BH.Ue (2) 1 TO COOTBeTCTBYIOIUee 3H8-

'leHRe II' oy.neT HMCTb BH!l: 

x) MHTepecHaH c aToA TO'IKH apeHHSI aKcnepHMeHTanbHSH pa6oTa By 111 

naeT CKOpee HH$OpMaUHIO 0 HeopeneneHHOCTH nonO)KeHHSI rpaHHUhl SIApa B 

cuny Hyneawx Kone6aHuA rroaepxHoCTH SIApa, a He o TonmuHe noaepxHoCT

Horo cnoH, 
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3, 06cyMaeHHe peaynhTaToB 

M eTOil Bhi'IHCIIeHH 5I o6ono'le'!Hofi nonpaBKH onHCaH B 11 12 I, Tonorpa

QJH'IeCKHe KapTbl 1 npellCT8BII5110UlHe 060IIO'Ie'IHYIO nonpaBKY [) U "l- 8 P B 3aBH-

CHMOCTH OT 'IHCIIa HYKIIOHOB Z ( N) H Jle<jlopMaUHH £ 
1 

JlaHbl Ha pHC, 

1-3 (HCnOIIb30BaiiC51 noTeHUHall (3)) H pHC, 4-6 (HCnOilb30BaiiC51 noTeHUH

an ( 1)). PHCYHKH pa31IH'IaJOTC51 3Ha'leHH51MH A H Z 1 npH KOTOpbiX pac

C'IHThiBanacb HCnOIIb3yeMa51 OllHO'IaCTH'IH851 CXeMa, 0T'IeTIIHBO np051BIISIIOTC51 

C4JepH'IeCKHe 060IIO"'KH B npOTOHHOil: KapTe npH Z = 82 ( pHC, 1 12 H 4 15) H 

Z=114 (pHc. 3 H 6) H B aetiTpoHHofi KapTe npH N=l26 (pHc. 112 H 4 15) 

H 184 ( pHC, 3 H 6) • MHHHMYMbl B penbeQJe Heil:TpOHHOfi o6ono"le"'HOfi nonpas

KH rny6Me npoToHHhiX, KaK noKa3aHo B pa6oTax IO.A. My3hi"'Kn /819/ 1 npH 

JlpyroM Bbi60pe napaMeTpOB OllHO"'aCTH"'HOPO noTeHUHana 3Ha"'eHHe npOTOH

HOPO MaPH"'eCKOPO 'IHCIIa Z = 114 MOMeT H3MeHHTbC51, HanpHMep1 Ha6op 

napaMeTpOB PocTa 
1101 

npHBOilHT K aHa"'eHHSIM Z = 122-124. B pafioHe 

paBHOBeCHblX Jle<jlopMaUHfi 3Ha"'eHH51 npOTOHHOfi 060IIO'Ie"'HOH nonpaBKH OTpH

UaTenl>Hbl lliiSI z > 96 1 ysenH"'HBaHcb no a6conJOTHoif BeiiH'IHHe c pocToM 

Z llO KOHU8 QJH3H"'eCKH HHTepeCHOfi o6naCTH, Y HefiTpOHOB nonpaBKa OT

PHU8T91IbHa51 npH 140.:::. N_< 166 c rny6oKHM MHHHMYMOM (Meaee - 2 Mas) 

ll1151 N = 152, 

BTopoif MHHHMYM B 060110'19"lHOfi nonpaBKe OT"'9TIIHBO 110Ka1IH30B8H o6-

1IaCTb!O 3Ha"leHHfi: 80 < Z < 92 H llBYMH o6naCTSIMH N : 110< N < 126 

H 136 < N < 156 • .Unsr AAep c N If z H3 yKa3aHHbiX o6nacTeA BKIIall 

HefiTpOHHOH H npOTOHHOH nonpaBOK KOrepeHTeH H npOHBIIeHHe MHHHMyMa B 

9HeprHH JleQJOpMaUHH 3aBHCHT OT KallellbHOfi MeCTKOCTH B 3TOfi 061IaCTH, 

B03MOMIIO npOHBIIeHHe BTOpOrO MHHHMyMa B 9!IeprHH Jle<jlopMaUHH B 

HeCKOIIbKO 6onee ll!HpOKOfi o6naCTH AAep, 11Me!OTCSI B BHilY Slllpa, B KOTOpb!X 

B npOTOHHOif (aefiTpOH!IOfi) CHCTeMe o60IIO"le'JHaSI nonpaBKa Malia no a6co-
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" a. 

JIIDTHOll BeJIH~HHe, a B HefiTpOHHOll (rrpOTOHHOll) CHCTeMe HaOJIIDAaOTCH HpKO 

Bbipa)J(eHHblll BTOpofi MHHHMyM, HarrpHMep, rrpH = 0,60 H 94 :S Z 'S_ 98 
I!pOTOHHa51 IIOIIpaBKa He rrpeBOCXOAHT 0,6 M8B 1 a HefiTpOHHaH flOIIpaBKa AJIH 

Mep C 144 _::; N $ 150 MeHee -2MsB, 0o,npo6Hoe o6Cy)J(AeHHe H8H6onee 

HHTepeCHOll C $H3H~eCKOll TO~KH 3p9HHH 8HeprHH Ae¢opMaUHH 

w = w + ~(oU+P) 
p,n 

6yAeT AaHO B IIOCJieAyromefi pa6oTe, B Ka~eCTBe HJIJIIDCTpaUHH Ha pHC, 7-9 

IIpHB9A9Hbl TOJihKO 8HeprHH Ae$opM8UHH HAep C N H Z B 06JiaCTH C UeHT-

pOM B Z = 86 H N = 118 , AeMOHCTpHpyromHe HC~e3HOB9HHe BToporo MHHHMY-
~0 4 

M8 IIpH OTXOAe OT HApa Rn , 13 KOTOpOM OH IIpO~IBJIHOTCH HaH6onee 

204 
~eTKO, 0co6eHHOCThiD BTOporo MHHHMYM8 B HApax B pallOHe Rn HBJIHOTC51 

HX OOJihmaH mHpHH8 IIO ,ne¢opMaUHH 1 ~TO AOJI)J(HQ I!pOHBHThC51 B IIJIOTHOCTH 

ypOBHefi BO BTOpOfi 51M8, 

ABTop cep.ne~Ho 6naro.napeH B,M, CTpyTHHCKOMy, KOTOpbiM rrpHHHMan 

y~aCTHe B rrepBoHa~aJihHOfi cTaAHH .naHHOM paooTbJ, BKna.n B.M. CTpyTHHCKo

ro TPYAHO rrepeoueHHTh, ABTop rrpH3HaTeneH B.r. ConoBheBy 3a BHHM8HHe 

K paooTe, 10 .A, Myabi~Ke aa IIOJie3Hbie AHCKyCCHH H fl,A, MaJIOBy 38 IIOMOmh 

B IlOAOOpe rrapaMeTpOB OAH0~8CTH~HOrO IIOTOHUH8Jia, 
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' • 3Ha'<eHHSI A ABHbi Ha pncyHKe. 
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