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He)laBHO B nyoHe ObinH BbinOJlHeHbl OUblTbl no )lBOliHoM:y pacceHHHIO npOTOHOB npo-. 
/1/ - . 

TOH8MH npn aHeprHH 667 Mas • HOBble )laHHble 0 nongpH38UHH npOTOHOB, nony'leHHble 
.. ~ I , 

B aTHX onblTax, OblllH HCnonbaosaHbl llllH yTO'!HeHHH ljlaaosoro ananHaa )laHHblX no 'ynpy-
. . /1/ 

I'OMY pp-pacceHHHIO BOJ1H3H 680 Mas. nony'leHHOe npH aTOM ljlaaosoe pewenHe. cosna-

. . /2/ 
no B ol5wHx 'lepTax c nali)leHHblM panee • BMecTe ·c TeM OKaaanocb, 'ITO aTo yTo'!HeH-

noe 'peweHHe cpaBHHTellbHO nnOXO onHCb!BaeT .HOBble )l8HHble· 0 noJ1HpH38UHH npOT<lHOB' 

b o15nacTH MallblX yrnos. TaK, 8 ana'!eHHli nomipH38UHH P(O) s ol5nacTH 
I 
yrnos B ·' 

c.u.M:. 4,4°~ o.::; 27,9° )l810T )lllH aTOI'O peweHHH BKJ18)l B x2 
• paBHblli 15,0. B· HaCTOH

meli pal5oTe paccMaTpHBaiOTCH aljlljleKTbi, y'leT Ko~opblX B paMKax ljlaaosor~ ananHaa npH-. 

BO)lHT K ny'!WeMY miHC8HHIO )l8HHblX no pacceHHHIO B OOII8CTH M8JlblX YI'llOBo 

PeaynhTaTbl onblTOB no HyKnon-HyKnOHHOMY pacceHHHio Ii ol5nacTH'·· ManblX yriios 

llSIOT cse)leHHH o ljlaaoBblX · CABHI'Sl( BblC~HX cocTOHHHli CHCTeMbl llBYX HyKnonos; B 'npe- , 
. . . . . . . . /2/ 

llblllYWHX sapHaHTax · ljlaaoaoro .ananHaa llSHHblX · no p p -pacceHHHIO al5nH3H 660 ·Mas . · 

ljla30Bbl8 CllBHI'H B COCTOHHHHX C f >fmax Bbl'IHCJlHJlHCb B O)lHOniiOHHOM npHOJlH)I{eHHMo Ot:uiaKO 

BKJ18)l B HYKllOH-HYKllOHHOe pacceHHHe MO)I{eT':TaK)I{e_ naaaTb H OOMSH peao~aHCHbl~H 
,. 

CHCTSM8MH nHOHOB, T8KHMH 0 nanpHMep, K8K Cd'"- H p -'IBCTHUbl 0 npH'IeM C yaenH'leHHeM 

anepi'HH B38HMO)lS!iCTBHH BKJlBil·. OT T8KOI'O O)lH00030HHOI'O OOMeHa B BblCD!He CO~TOHHHH 
. /3/ . 

pacTeT. Panee. 15bmo noKaaano , . 'ITO B paMKax oi5Mena CKangpHblM u -MeaoHoM, . :-.•. 

rr -MeaoHoM H BeKTopHblMH Cd· H p -Me30ji8MH MO)I{HO YllOBneTBOpHTenbHO aocnpoHa:-; ~;. 

BeCTH ljla30Bble C)lBHI'H HYKllOH-HYKllOHHOI'O paCCeHHHH (aa HCKJliO'IeHHeM··1s H 3S. ,...q,a;.. • 0 1 '· . 

aoBblX CllBHI'OB H napaMeTpa cMewHBaHHH E ) s· HHTepsane 25-310 Masx~. 3HepreTH'Ie-
. . 1 .... 

CKHS 38BHCHMOCTH ljla30Bb1X C)lBHI'OB, Bbl'!HCJleHHble ·na OCHOBe aToll '!eTblpeXnO)!IOCHOfi 

MO)lenH, Ka'leCTBeiiHO. COI'J18CYIOTCH C peaynbT8TBMH ljla30BOI'O 8HBJ1H38 

657 Mas. 

p p -)l8HHblX npH. 

) '/3/ 
x CcbinKH na llpyrHe pal5oTbi, nocagmenHbie aTOMY aonpocy, npHBe)leHbl B pal5o_:e • 

3 



_.llpyrHM s<jl<jleK~OMt y'leT KOTOporo MO>KST CKa3aTbCSI. Ha OiruCaHHH AaHHbiX no p p-pac

CeBHHIO a 9o~acTH ManbrX. yrnoa, ·sansroTcs penBTHBHCTCKHe nonpaaxu a xynmroacxoM pac

ceBHHH. PenBTHBHCTCKHe aMnnuTy.ilhi xynouoacxoro • p p-pacceBHHB ohinH Bbi'IHCneHbi 
- 141 . 

fappeHOM ~ B OOpHOBCKOM npHOUH>KSHHH C y'leTOM aHOManbHOrO MarHHTHOrO MOMSHTa 
mt · · 

npOToHa. KnenuKOB MOAH¢uuupoaan 3TH. Bbrpa>KeHHB c y'leToM <jlopMijJaxTopoa aapru:ta H. 
- . /6/ -

MarHHTHoro MOMSHTa npOTOHa H OnpeJ:tenun penBTHBHCTCKH8 KYUOHOBCKHe <jla30Bhl8 

~llBHrH. 

B uacTOSIIIlell paooTe ohm Bbmonueu ¢aaoahril ~manus AaHHbrx· no ynpyroMy p p -pac;.. 

_ ceBHHIO npu 657 _ Mas c y'_leTOM xynouoacxoro pacceBHHB B penBTHBHCTCKOM npu5mt>KeHHH 

u ·c ·y'leTOM oJ:tuo5osouubro o6MeHa a Aononueuue x oAuonuouuoMy. B aua_!lua ohrnH axnro-
. - . - . . 111 

_'ISH~! Te >Ke 3KCnepHM8HTanbHbl8 AaHHhle 0 KOTOphle ObinH HCnOnb30BaHbl B paOOTe j BCe- . 

ro 5wno ucnonbaoaauo 118 aua.Jeuull. ua5nroJ:taeMhiX aimH'IHH~ PeaynbTaTw aua::ruaa npuaeAe- · 

Hbt· a Taonuue. 

B cTon5ue ·1 Taonuuhr npuaeJ:teH
1 

Ans cpaaueuus aapua~T ¢a3oaoro auanuaa, B xoTopoM 

xynouoacxoe paccesuue Bbi'IHCnsnoch a uepenBTHBHCTCKOM itpu5nu>Keuuu, a ynpyroe pacces-

HHe B COCTOBHHBX C t>S _onucwaanocb BKnaAOM OltHOiii!OHHoro o5Meua; Macca -nuoua. 
/ 

·npH STOM npHHHManaCb paBHOJI 135 Msa, a KOHCTaHTa CBB3H nHOH-HyimoHHOro B3aHMOltei!_::: 

CTBH~.- g2 = 14:4. K~~ ylK~ yn~~HHanOCb B~Iwe, B STOM Cny'lae ~e YAaeTC;;. YllOBneTBOpli-" . - -
TSUbHO .OUHCaTb ltaHHbl8 DO nonBpH3aUHH DpOTO~OB B oonaCTH MaUb!X yrnOBo .llns BCeJI COBo-

·KYUHOCTH 3KCn~ilHM8HTanbHbiX AaliHhlX OTHOWSH~e X 2/ X 2 COCTaBnBeT 1,2. 
. ~ . , ~ I . ~ 

. . . . .. . . 
··--: B CTon5ue 2 . npuaeAe·u BapuauT auanuaa, BbmonueHHhii! c y'leTOM <jlopM<jlaxTopoa npo-

. . . . . . 
TOHa·u·penBTHBHCTCKHX nonpaBOK B KyUOHOBCKOM pacceBHHH.· ~a30Bhl8 CltBHrH B COCTOH-• I . . . . - . 

-HHBX ·C "t"> 5 no-npe>KH8My Bbi'IHCnsnHCb B OllHClnHOHHOM npHOnH>KeHHHo BHAHO, 'ITO B STOM 
:· - . . . . . .. ' 

Cny'lae- olSwee Ka'leCTBO OUHCaHHB · 3KCnepHM8HTanhHbiX ltaHHb!X cnerKa ·yny'lwaeTCBj 3Ha--

. '18HH8 . X 'z y~eH~WaeTCH ~flHM~p-~0 Ha 7 ~llHHHUo 0AHaK~ BKUalt B )(2 BOCbMH 3Ha'I8HHil 

P(ll) B otSnaCTH·y~UOB 4,4 ~. (J ~ 27,9° no-npe>KHeMy ltOBOUbHO Benu~: OH COCTai_'>UBST 14,2. 

B, l_'lapuaHTe q,aaoaoro auanuaa, npuaeJ:teHHOM a cTon5ue 3, xynouoacxoe pacceuuue 

-Bbi'Incnsnocb B uepensTHBHCTC.KOM npu5nu>Ke~uu. ITpu awqucneuuu <jlaaoBhiX CltBHroa a.· 
~ . -~ . . ,. . .. 

COCTOBHHBX c f > 5 , OAHaxo, noMHMO Ol!Honuouuoro o5Meua ( m .,; 135 Msa, g2 = 13,1) 
. _·· . . - " " 

. Y'IHThlBanciH TSK>Ke OOMSH CKanspHbiM M830HOM r m =373 MsB, -g2 = 2,87 ) H llBYMB aeK-. ,. . u . . a 

TOpHbiMH ·Me30HaMH ( til -M830H C. Maccoi! 422 M3B H KOHCTliHTaMH CBB3H g
2 

=2,1 H 
.. . - ' . . . . . -. . 2 "' 

f"'/g"' .=·0,50 H p-Meaou c napaMeTpaMH mp=800 Msa,- gp=0,10, fp/gp=-5,4). 

J1cno.rihaoaaHHbl8 3Ha'leHHB. Mace H KOHCTaHT CBB3H OOMSHHBaeMbiX 'laCTHU. Ob!UH onpeJ:tene-
. ·. . /3/ - . . . - . . I 

Hbl B paoOTS j OHH COOTBSTCTBYIOT HaHUY'IWSMy onucaHHIO <jla30Bb!X CllB~roB HyKnO_H-

HYKUOHHOrO paccesuus B HHTepaane :.!5-310 Msa (aa ucxnro'leuueM <jlaaos'btx CltBHroa 

S -BOnH · H napaMeTpa CMeWHBSHHB £ l ) •' 3TOT aapuaHT. auanuaa nyqwe OUHChlBaeT 
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~aaoa'bre peweHHB Ans paanu'IHhlX aapuaHTOB auanuaa ynpyror.o 
npu 657 _Msa 

" 

} 

115,1 

-28,5±_9,6 

-33,5±_14,0 

-28,5±_4,6 

26,1:!;.4,3 

- 3,7:!;.2,8 

4,8±_4,2 

2,1:!;.1,8 

1,2:!;.5,9 

4,8:!;.1,0 

5,1±.1~ 

4,9:!;.1,9. 

0,2:!;.1,2 

2,4±_1,3 

' 
0,8±_0,8 

0,98:!;.0,21 

1,26:!;.0,21 

0,6~0,18 

·o,66:t.0,04 

0,97:!;.0,06 

i. 0 ,60:!:.0 ,08 

2 3 

107,8 96,1 

-30,3:!;.10,7 l-30,0:!;.10,9 

-36,2:!;.14,1 l-37,2:!;.16,7 

-30,0:!;.5,0 l-30,5:!;.5,3 

25,2:!:.4,0 1 25,6±.4,1 

3,Q±.3,5 1 -2,6:!:.4,1 

4,5±.5,1 1 5,4±.5,0 

2,4:t.2,o 1 -3,5:!:.2,6 

0,9±_6,8 1"-0,7±.6,6 

4·,0±.o,9 ·1 3,1:!:.1,1 

- 5,0:!;.1,4 -4,9:!;.1,4 

I . 
·4,9:!;.2,2. 5,4:!;.2,2 

0,6;!),6 -0,6:!;.1,5 

-2,5 :!;.1,3 -2,3±_1,3 

0,2±_0,9 0,6±_0,8 

o,90±.o;22 1 o,87:t.0,21 

1,24:!;.0,28.1 1,21:!;.0,31 

0,74:!;.0,2~ 0,74±_0,23 

0,66:!;.0,04 0,66±_0,04 

0,96:!;.0,08 0,95±_0,07. 

0,62:!;.0,08 0,63±.0,09 
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4 

93,4 

-32,2:!;.12,1 

-37,6:!;.15,5 

-31,6:!;.5,8 

25,3 :!:.4,2 

-2,1±.5,4 

4,9:!;.6,0 

-3,5±_2,7 

-0,6±_7,8 

2,5:!:;1,0 

-4,8±_1,8 

5,3:!;.2,5 

-1,2:!;.1,8 

:-2,6:!;.1,3_ 

-0,1±_0,8 

0,79 :!;.0,19 

1,18:!;.0,37 

0,79±_0,24 

0,66±_0,04 

0,95±_0,10 

0,64:!;.0,08 

. ' 

PP. -pacceBHHB 

·.f. 

5. 

81,1: 

-38,0:!;.6,8 

-17,6:!;.10,0 l -~ 

-33,7±_5,3 

29,7±,4,3. 

0,5:!;.6,2 

_4,2±_3,4 

--6,0:!;.3,6. 

3,0±_2_.8 

-1,2:!;.1,2 

' / . 
.:o,6±_2,2 ·: 

5,0:!;.1,9' . 

-4,0±_1,4 -

-2,7±_1,1 

-2,0±.0~9 

2,2±_1~0"'. 

· ,~o. 7±.1,o :. · 
... · . 

-0,6±_0,5 

0;84 :!;.0,57' 

0,79±_0,18 

0,97:!;.0,12. 

0,65±_0,04, 

'0,96±_0,08 

.. 0,68:!;.0,10 
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i. 

I 

sKcnepHMeHTanbHhie naHHhie no ynpyroMy p p -pacceSIHIIIO a6nH31I 660 Msa, '!eM npenhrny-
.. _ 2 ,' 
WHe. 3Ha'leHIIe X yMeHbiiiiillOCb no cpaBHeHIIIO c B8PII8HTOM 1 Ha 19 enHHHil, II OTHOIIIe-

HHe x 2 1x 2 
COCT8BUS!eT Tenepb 0,98, npi!Me'!aTeUbH01 'ITO B 8TOM Cll~'lae 3Ha'IHTeUbHO 

ny'IIIIe OnHChiB810TCSI ll8HHbie no nOUS!pH3aUIIII npOTOHOB B OOUaCTII M8llb!X yrnoa-- COOTBeT-
- ' 2 • . . 

CTBYIOIIIHil: STIIM naHHhrM BKnan B aenH'IHHY X paBeH 7,4. JlononHHTenhHhril: y'leT penS!-

TIIBIICTCKIIX nonpaBOK B KyUOHOBCKOM paCCeSIHIIII (cTOUOeU 4 TaOUII!lb!) npiiBO!liiT UIIllib K 

2 
He3Ha'IIITellbHOMy yMeHbiiieHIIIO BeUII'IIIHbl 

I . X 

HaKoHeu, B cTon6ue ·5 TaonHUhl npHaeneH aapiiaHT _aHanii3a, B KoTopoM ace cocToSI-

.HIISI p p -CHCTeMhl C j ~ 6 Y'IHThiBanHCb <j>eHoMeHonorii'IeCKH , . a <j>asoabre cnBIIrn B co-

CTOSIHIIS!X C j > 6 Bbi'IIICUS!lliiCb B OllH00030HHOM npHOllii)!{eHIIII; B KYUOHOBCKOM pacceg-·· 

HIIH oblnH y'ITeHbi penSITIIBHCTCKHe nonpaBKH, BH!lHO, 'ITO 3Ha'leHHSI <j>a30BhiX cnaHroa H 

KOS<j>cpnUHeHTOB nornoiiieHHSI B 8TOM cnyqae H3MeHSIIOTCSI no Cp8BHeJIHIO C npe!lhlllYIIlHMII 

B8pHaHT8MII aHaUH38 B OCHOBHOM B npenerrax OIIIHOOK HX onpeneneHHSI, 3TO CBH!leTenb

CTByeT o6 ycToil:'IHBOCTH <j>a3oaoro peiiieHHSI, BMecTe c TeM 3aMeTHoe yMeHbiiieHHe 3Ha'le-

HHSI X 2 B aTOM. crryqae, no-BH!lHMOMY-, MO)!{eT 03H8'18Tb, 'ITO o6MeH TOITbKO o , tr 

<il H p qacTHUaMH npH 657 Maa eme HenocTaTO'IHO TO'IHO 'npencTaBnsei' <j>a30Bhie 

C!lBHPII Bb!CIIIHX .COCTOSIHHH p p-cHcTeMbi, 

- BhrnonHeHHhiil: aHaim3 no3aonReT cneriaTb ~nenyiOIIIHe 3aKrriO'IeHHS, 

1, Y'leT B <j>a3oBoM aHanH3e ynpyroro p p -pacceRHHSI npH 657 Maa penSITHBHCT-

CKHX KYITOHOBCKHX a<jJ<jJeKTOB He CHITbHO CK83biBaeTCSI H8 OnHC8HIIII IIMeiOIIleil:CSI B HaCTOSI-
' ' ' 

IIIee BpeMSI !9KCnepHMeHT8UbHOH HH<j>OpM81liiii, 

2, 0nHCaHIIe. 8KCnep'IIMeHTBITbHhiX ll8HHbiX yny'IIII8eTCSI1 eCITII npii Bbi'IIIClleHIIII <j>a3o-

BbiX CllBIIPOB Bb!CUIIIX COCTOSIHIIH p p-CIICTeMbi B nononHeHIIe K OllHOniioHHOMY o6MeHy 

yqecTb: T8K)!{e o6MeH CKarrSipHbiM II nayMSI BeKTopHbiMII 6o3oHaMII, · Y'leT onHo6o30HHoro 

· · o6MeHa ocooeHHo cymecTBeHeH ·nrrSI oniiCBHIISI naHHbrX no norrSipu3auiiii npoToHm3 B o6nacTH 

ManbiX yrnoa • 

. 3. npH 8HaUII3e ll8HHhiX no p p -pacceSIHIIIO BOlllf31I 660 MaB IIHTepeCHO ObinO Obi 

· _y'leCTb 'II· o6MeH npyriiMII 6o3oHaMII,. TaKIIMII, HanpiiMep, KaK aKCIIanhHo-BeKTopHbril: II 

TeH3opHbil! C\ -Me3oH). 

ABTOp 6naronapeH H. n. KneniiKOBY' M. r. MemepSIKOBY II r. n. CToneTOBY 38 none3-

Hble oocy~neHIIR. 
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