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/(=184; IJfU IV' =184 T 1/2 20 ~ 10 neT. 

HMJih c c OHOM 6blJIV1 pa c cMoTp eHb! :vrJiv. pD c cMn TP VJ:BCJIOT c .R :s 

.Rln88 Bp8MSI V130TOITbl ,rr,pyr'V1X 3JI8M8HTOB C f- OT 114 ,IJ;O 

BM::;cTo rro~po6Horo on1caHvrR ST:vrX pe3yJihTE.lTOB no3BOJib' .. ,2 ;1}~2 

c,n;eJiaTb cne,n;yrorn;ee. IT JXOJl\e Ha TO, tiTO pesynhTaTbi, rroJiytrei-::;-::: 

HMJihCCOHOM ItT HvrKcoM, TDK.IKe KaK VI pesy,n;hT8Tbi C:vrrepa x Je::;z: 

ITO,lJ;tiVlHRIOTCR 3QKOHOM~JHOCTM, BbiT8KOID~e~ M3 l10B8,ll,SHI11R o6o~o· 

KOU CMCT8M8. IT03TOMy R MCITOJih8yiO STy 38KOHOM8pHOCTb ~ CKC, 

O'MHMpyiO C VI:M8I0l.Il;V1M11CR rrpe,IT,CI-<a 30 HV.Rl'v:r.1 ,II,JIR TOPO, tiT o6:s; C OC' .. \~ 
,.~ 

tia CTVltiHO PV1ITOTV1ti8 CKY 0 KapTy 0 CTp OBa CTa 6VIJibHO CTV. C 1..:;8;-~'.c') C 

rrpvr 1=114 M /y'::184- 38MJIM 008TOBClHHOti, ,II,O KOTOpo:;-~ ;v;:::: 

ITbiT88MC.R ,rr,o6paTbC.R. 

Ha pvrcyHKe 3, B OCHOny KOTOporo ITOJIOEeHa pa6oTa ~G~2 

VI: MOR, ITOKll3aHO ITOJIY3MITV1pV1ti8CK08 o6o6rn;eHV1e BC8PO,tiTO ll332 

HO 0 B.J!ViRHMM 88MltHYTbiX o60JIOti9X Ha CT8611JI.bHOC'l'b JI,Il,~tJ. C<~ 

rrono ca Ha p !II cyr-m e !II3 oopa)i\3 eT !II 3 L3 e cTHyio qa cT b r.ep vx o~z1.: 2 c :-~c 

Ta 6nv.L\bl B x oop,rr,!IIHa T3X IV vx 1 . ITorcuacnra Torrorpc:(::z"L;:2 :;:L 

KapTa o60JIOti9tiHbiX sqfeKTOD. ~~HZRMVl a603HE.lti8Hb! JIMH~Z y:c 7 

·oT -10 · :v~s13 ,rr,o +10 Msn, I-<OTOpbTe nLipax\aro•r sr-ie·~rv.m ;:;;ono.ri:i.-:> 
, 

T9JibHOf1 CB.R3VI,T.e. ,DOI10JIHVl'l'8JibHYI0 CTa6v.JibHOCTb 7 6naro,IJ;;::.:_~j 

oO'onotietiHbiM sq_ipei-<Tall- ( MVIHyc 10 MsB oo'osHatrneT sHep:;ov,:J ;· ::.

HV1T8JibHOyt CB.R3!1I - HC.:VIMaHbl!Ia.R Macca). ()TOT P_;)Cl(f'Vii-< v;;,,r,ear,;: :( 

ill8t1 ,1J;MCEYCCV1lll CJie,II,yK!l\88 OTI·:fO;;:eHv.e: OKB3bmaeTCH, tiTO .;;,:-/. 

T8JihHa.FI CTQOVTJibHOCTI, o6ycJIOBJI8I~I-;Q.8 o60JIOti8'-ii:jJD.:JV'i ;J-:·, ._:.:; 
np.FIMO oTpa~aeTc.FI B EHCOTe 6apbepa ~eneHv.H. 2aB~cv;~oc~~ ~ 

TpvrBYlaJihHa: 1 MoB ,rr,c rroJIH'I1TeJibHOt1 C'l'a6vrJibiiOC'l'V1 ,n;ae•1, 1 ;.:3::: 

,D;OITOJIHHTenhHOPO 6ap1epa ,II,8JISH~.R. 
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PaccMaTpvmaa nt?pviO.I(Mqec?.yro rac5JJRrzy, Bu y:JZ,;'J.HTe pH.TI; .IJ:OJL 

npOCTkipaiOmmccR B)l;QJIJ, JB'IH11VI MarnqeciCMX ql1C8JI, KOTOIJLIC Oc503Ii&1 

lOT ,Il;OTIOJIHHT8JibHJ10 C :~ac5H.TI:OHOCT:h, CBR3aHHYID C 38.1~1KHY1'bS':I~: OGCJ~ 

Ka.MHo JI xoqy, qroOhi Bbi OOpaTIDIH BHW~aHl18 Ha TO 00CTQj"iTOJi1C'.2 

\ITO B oonacTVI .nnail\AH MarwrecicMx qnceJI? r.ne nepeccrcaroTc.H .rr.:ac 

,Il;OJIIDihl, 8CTb KBa,npaTHbie Oc5JiaCT VI )l;OTIOJIHl1T GJI:OHOM CTC.O Yl.l11hOC T~:l 

C rpaHMqaMH np l1c5JHI3l~T 8JI:OHO paCnOJIOi!\8HIII-.l.Ml1 no,n: yr JIO:vf 45 O K 0-

KOOp,II;MHaT, 

IIpe.n;cKa3aHHoc ;;noliHoe MarHtiecKoe tiHCJIO npH 1-;::; II4 F 

t( = I84 norw.3aHo crpana • .llJIR Hero rrpe,r;;nonaraoTcR na.rn;'41'ie .~c 

TIO~HHT8JI&HOM CBH311 EOJIHtillHOM B HBCKOJlbKO Man. llcnOJih3JH ,e~' 

TaThi HHJibCCoHa H HM.Rca KaK ocuony, 11 .n;oc5aB~1B 3H6.'i~1T6Jl.i,H:J':;:; ;o,o 

,IJ;OI'a,I(OK (3a tiTO lhm:oCCOH H HHKC He MOI'YT dbiTb OTBOTCTD ei:l·IL:) 

R Hap:~1C0Ba.Jl KB(lJJ;paT, BHyTpi1 KOTOporo MOJiCHO OY.O'l)l;aTh Bp8l.~8HO. 

:!~3Hl1 OTliOCWI.'eJI:bHO ,11;8Jl8Hlill dOJ1EJ8 HaBOC8KYH:A., STO 0111J8)~8-u.t-;'.:.' 

OCTpO B OTHOCVIT 8JlbHO ll CT a6:VJJihHOC TI1, KOTOpb!~ 1\IOX\:HO Ha,ll;GHT:.Sc,q 

H3Y\IHTb 3KCnepWv1:8HTa IIbHO • Yr Jihi OCTpoBa HaXO,Il;HT C.H rrp1~ l:.:; 1.0~:.. 
H 1~ I24, H np:t1 /(-x I74 :w w~I94. EoKOBhre CTOpOHOI onpe)J;8.i1lr:o 

CSI A ~· 288 VI A ~ 308, a TaK.Y-8 W~} ~ 60 J1 N~'1:;80. I{ai<: H rOBO· 

pHJI, He np~1HJ'!Mai1Te 3~11 IJ;k1cpphi CJI.vll!ll\OM 6yKBaJI:UHO. 

Bo3HVII\a.IOT ABa Bt)Dpoca: 

(I) Ka.K .n;o6paTbt~R ,IJ;O OCTpOBa? 

(2) RaK Bhii' JISI,n;w: TY3 eMUhi? 

MeHR 3aHHMaeT npellMymecTBer-IHo nepBhi.iii Bon:poc; 

TY38MUI:l Oy)J.yT llOXKlq8Hhi, KaK TOJibiW Mhi Ha!1AeM nyTb ,Ii;00p8.TbCJ:l 

,IJ;O Hl1X. 

MoJttHO ,n;y>JaTb o TI'CX c;.ocovax 3EaKoMcTBa c 7y3eMumn:: 
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{I) llcxaTh cnepx:ra:aceJihie :3JieMeHTI1 B np:v.po.n;e. 

(2) J4o6aBJIRTb 601 hllil1e ,D;03bl Het1TpOHOB K Y13BeCTHbi:M TH);:e.Jlu::; 

3JieMeHT8.M (B peaKTOpt.X 60JihlliOM IDITeHC MBHOCTVI IDil1 I1JT8M JIA8lJEI 

B3pbiBOB) H TIOJIO~HThCf Ha ycneillHbl~ 3aXBaT H8~TpOHOB H 6eTa-pac 

II8.,11;Ii ,D;JIR TOrO, 't1T06Jl ,n;o6paThCSI ,IJ;O OCTpOBa (:3TO TIOXOJ!\0 Ha nom 

IIJIHTh K ocrpony). 

(3) :EOM6ap.n;HpOBE.T:b TRJ!WJIYIO MHIIleH:b TilJ;ceJibiMH l10HaMH C U8J11 

,IJ;OCTWI:b 3TOT OCTpOB C,ll;Hml nphOKKOM, (3TO I10X011Ce Ha nepeJieT B 

CaMOJieTe RnH paKere), 

Mero,n; (I) npe.n;c:~ aDJISieT HHTep ec TOJI:OKO B TOm cJiytiao ~ ec;;: 

.!!.9.!! nep11o,n;hl noJiypacnc,D;a HYJKHhiX GJieMeHTOB tipe3Bhi4at1Ho BeJDEcr,. 

3TO OTHOCHTCR TaK~e B aJI:O~a- l1 6era-pacn~aM l1 npe,n;cTaBJIR8TC: 

HepeaJII>Hw. 

MeTO,ll; (2) Ka.>R:eTC R 6e3Ha.,n;excHhiM B HaCTOiii~ee Bp8MR, XOT R B 

· dy,ItyiUeM OH MO~eT OK8.t:8.T:b0Sl ooymeCTBHMhiM. 

M eTo.n; (3) .HBJI.H e! c R c TaH.IT,apTHh1M o noco6oM noJiyq eH:w.rr HOBHX 

3JieM8HTOBe 

IJOJI:blliHHCTBO pa6CT no HOBh!M :3JieMeHTaM B Hallik'I ;ll;H:Vi C,IJ;eJiaHO 

. Ha XIDIAK!'e B EepiCJIM k' B 06'be,D;vmeHHOM HHCTl1Tyre R,n;epHux nccJieJ 

BaHH~ B ~y6He CeBepH€8 OT MOCKBhl, B rpynne, B03rJiaBJIH9UO~ 

r .H.g_}JiepoBhiM. EcJIH CEepxTR:lltCJihie 3JieMeHThi 6yJJ,yT ITOJIY"Y8Hbl B OJi: 

1t8.~llieM 6y,n;yiJ4eM, 3TO npo l130n,JJ;CT, BepOSITHO, B O)I;HOM 113 3T VlX ,I(:Cj 

Mecr. 

3.n;ec:& B EepKJIH rpynna A .,r viopco Ha XIDIAI{" e :V'IMeer M3BecJ::h) 

H ,n;JIHHHYIO Hcrcip:mo B o6JiacTH OTKphiTH.H HOBLIX aJieMeHTOB,. Ha•rru-:a.h 

c neT a nponmoro ro.n;a, Kor.n;a Hac :arrepBhie B3BOJIHODaJia BO s; . .;:o;;:Iroc 

noJiyqeHHSI II4-ro aJieMeHra, rpynna CxeHa ToMncoHa 113 Jiadopa·.L:of 

ll,ltepao~ XmiliH, pa6orana, rJiaBHhiM o6pa.3oM, B HanpaBJieHkm npom: 
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HOB8HHR Ha OCTpOB CBepXTR~eJIUX. 3JI8M9HTODe yqaCTBOBaJLV. B 3K

cnep:HMeHTax: 

r,P.BoYMaH 

P .r .raTTH 

.nx.K • .Itxape,D; 

p.M. naT HMep 

JI,r,MopeTTO 

C ,r ,TOMI1COH 

M01 ~cnoJI:b30BaJIH c~rrhiT r nopco ¥I ero rpynrru B oonacx 11 Me en 

BaH Hit cBepxTs:rxceJIIIX areMeHTOB. T .CnKI<eJiaH.n; rroMor Ha.\1 B ne:pBhiX 

pa6oTax. M01 TaKge noJb30BaJIHCb rrporpa1won ,Il;JIR ctieTHO-DU4nCh 

TeJI:&HblX MaiUI-IH, pa3paCoTaHHO~ T ,CHKKeJiaH,IJ;oM, JL~ .. E.YJia~rccoHo:.r~ 

,n.~.Jie6eKOM H A,rnopco, KOTopaR :ill.{eJLa OOJ!hlliYIO U8HHOCT:b B onp 

,IJ;eJieHHH OI1THMaJLbHblX 3HeprH~ OOMOap,D;HpyDmHX tiaCTHU ¥1 I1P8Afi0 

eMwx nonepetiHblX cetieHHH, 

Harne npe.n;npMRT He rtecKOJLbKO OTJIVItiaeTca OT TPMl1UVIOHHoro, 

)(a nepMO,D;k'Iti8CKaSI TaOJUIUO. paCUI11:pSI8TCJI IUar Sa maroM MaJI8Hbl\Vl.if.Z 

ra.MM. B Ham eM cnyqae ! 4ht ,IJ;OJIXCHhl c,ll;eJiaT:& o,IJ;HH OOJihlllO t1 npbD?:o:·~, o 

paac:r, Ha reopmo, Koropaa CKaJKeT, Ky;~a HanpaBHTI>CII I1 q ere ;,:;i,D .. :; 

3To noxo)!Ce Ha MopcKo e IIIJBf B03AYIUHO e nyx eiJieCTBMo, ecJI11 cpaDII · 

ero C ImyqeHHeM 3eMJIVI, HaM I10B83JIO B TOM OTHOilleHl1J1, 4TO EG.:.:H:.: · 

niTypMaJllaMH B Kpl1T INecr:l1H MOM8HT OhlJI¥1 C .r .HYUihCCOH VI ]Ix: ,p .HHI\C 

(K COXaJieH~, B npornJICM M8CRI.'(e rrpOH30lli8JI ITl1paTCKMW HaJieT BO 

Bp9MR CKn:bHOrO BOJIH8H}II ¥1 HMKC OhlJI nox~eH ¥1 YB838H B floc A 

MOC ). 

KaKHe TRXC81!bl8 HOHU J1 TR~8Jihle Mllill8HH HY~HO HCI101!h30BaTh AJIR 

Tarot tiT06H: ,n;o6paT:bCR .~0 OCTpOBa? 06C1!8,ll;OBaHvie nepl10,JJ)1tl8CIW~ 

Ta6JIHUH: rroKa3hlBaer, trTt> rrpo6JLeMa 3Ta. HeTpVIBMJLbHa., BepoRTHO 
1 

TOJI:&KO llliO>ICHHa KOM01iHarpiit Mlrui8HH ¥1 CHap.H,n;a ,Il;aiOT B03MO:rt:HOCTb Dpi:· 

3eMJIRT:bCH Henocpe,n;CTB81II-IO Ha OCTpOBe. (II YTIOMRHY KOCB8HHF-Je 1:<-::c 

,D;Ii il03l!Ce) • OrpaHmHBaiOl(ml: cpaKTOpOM RBJI.H 8TCR BHeC 8H:He ,ll;O CTC..J:OtiH( 
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ro tU~CJia geHTpOHOB B COCTaBHOe R.n;po • ITpo6JieMa YCJIO~HHJI3.C1 8 

H TeM, liTO COCTaBii06 R,ll;pO o6pa3yeTCR B .B036J:OC,IT.6HHOM COCTO.C:II 

H HaHdoJiee o6m~n cn~co6, npK KoropoM R.n;po ocT~Baer - ncnaye 

HeVlTpOHOB• EcJik1 )J;OTIYCTliTb TIOTephl tieTbipex HetiTpOHOB TalOI:.r CI~· 

C060M - (aTO HOMk1HaJI:bHaR, HO pa3JMHD.i. 1:Jlr~pa) TIOJIJ4:VIM npM 81 

IO B03MO~Hocre~: 

I. Ca '"( b.13J·) 

2. Ca vi 

Ctf Yl 
3. 

4. /('j I tf {I. J'j.) 

r;; , y 
5. 

6. ~''{tii~ 

7. !I.e ;tf{ J'lj~ 
it to (rojJ B. 

..,. Pw zvt = 
17 t.VI _ 
C,#C.( -

..,. er,uz= 
f) 1., I(V ru : 

1 

9. t,. I' ( rt-1·) e· 

Pu z.vv ':" 

l../Z.J'J = 
11, t32. = 
/La .tU. = 
y" 11-(, -

· Io. rr.e· '3 ~r .w;J ~-

.tiS 
//Y 17-r _,. '{., 

I I 0 t.IJ~ -tIt-; 
1'"/G 

I I 9 ~~~ -t 1 ~~ 

., 

., 

., 

" 

'I 

., 

•I 

•• 

llHtPphl B CK06I\€.X 0603Hati8.IOT OTHOC l1T eJI:bHO e co,n;epJKarmo Jii:-; 

TOTIOB. 

Bee oro cnyqaJ: Jik1lli:o qacTHqHoro npk13eMJieHKH Ha CeBepo-2 

na.,n;HoM no6epeiKI>e "MarWiecKoro KBa.n;para". B HaCTORll~ee Bpe!ttn l 

XID!AK"e He MOXCeT 6~Th TIOJiyqeH Hk1 O.D;I1H M3 :viOHOB OT Ca ,IT,O Z,e 

(Y PYCCKk1X B Jty6He eCT:b 6oJiee TRJ!6Jihie paKeTIJ!; :vi XO,Il;RT CJIYXH~ 

'ITO OHYr ycKopWik1 HOEhl Ca H 1i ). Ca.MaR rmrena11 qacrYLua, rwT 

PM ycKopSieTCSI Ha XL1JIAK"e - 1,-40 • B HacTom~ee Bpew1~ :v.cnoJii 

MWIJeH:b H3 ~4B, MO~H~ TIOJIJtiHT:b peaKHHID: 
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' i 
\·'40 I t;248 
'lr-rs · + ~ 96 

::: II4288 II4284 
I74 ~ 170 • 

M3oxon 3JieMeHxa r::4 co I70 He:tiTpoHaiJl'I Haxo,n;l'ITCff Brte sana.TI.l 

tiaCTM na paCCTORHkm, paBHOM ll9ThipeM HeilTpOHa.M - 3Ta ~OB!';D.I~ZSI 

Bbi3BaHa "OXJiaJlC,JJ;aiOJ.qiD! HeHTpOHHhiM BeTpoM", CBSI3aHHk'M C 1l~napeH:1E 

He;tJ:pOHOB M3 COCTaBHOl'O .a:,n;pa, ITo 3TOMY, .K COjJCaJI9HlftO, Hhl eme HG 

B COCTORH:VH1 dOMdap,Il)'IpCIBaT:O 3arra,n;HyiO TOllKY • 

B pe3yJihTaTe Haum B03MO>ICHOCT111 noJiylieHRFI ,IJ;ocraToqHo ,I{OJiJ.1 o;. 

Bymero lii30Tona 3JieMeHTa II4 B!li'JI.H,n;.fiT He6JieCT.fiii\e. TeM ne Menc:;l 

DblX 1 3TO ,IJ;aeT HaM B031:0J!CHOCTh pa3BliiBaT:O llJBCTBllTOJ1hli]IO :11 !i8.,=;e;: 

HJIO MeTO)l;VJ.Ky per1fCTpal 1.VH1 )J.JW ~CTIOJl:b30BaiH1R B 6y,nyiU01'11u .BTopu.i~ 

npHtoma, KaK sr y11Ce ynorllliaJI, 3aKJIIOtiaercn B TOM, liTO cooopai·:c:L 

Ha KOTOpWC OCHOBaH Mar 11ti9CKk1ll KBQApaT, HOJlh3ii paccMaTpV.Ili1T1 l\c 

T Bep.n;hle npe,IJ;cKa3aHIHI. He l'ICKJilOll eHa BO 3MOTAHOCT:O, llTO n.p;1po.u.a. 01· 

:nceTcJI 60Jiee ,n;odpo.H, tiEM Him:occoH 1II Hl1KC, 51 yBepeH, llTO aam11 

WTypMaHhi B OTJll1l.f11Ie OT HaCTOHll\l'i'.A, ()y;r,yT pa,n;u, 8CJU1 Mhl Hr-tJICT:'J:;; 

Ha pHtP, He OTMeqeHHbiM Ha KapTe K 3ana,n;y OT MarHtiCCKOrO ;,, ..• , · .. 

I1o3BOR:bTe pacC!\a38Tb BaM doJiee DO.IT,pOdHO 0 TOM GKCI1CIJ~~·.rcr::,:-c 
' 

KOTOpblM Mbi 3aHVIM:fi.8MCJl TIOCJl8)J;HMe 6 M8CJI~eB • 

3zcnepM.MeHT no II4-My GJiel .. ieHry. 

3Kcnepk1MeHT 4pe3B~qaMHO npocx: 
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. IIpe,n;nonaraercR, liTO J,40 nonHocT:&JO nor nomaercR (!11tt24f3. 

MHorne KOMnayHA-n.n;pa Moryr pacna,n;ar:r,ca, HO re, qro yuene~r, 1 

dyli,yT B~6MTH H3 MWI19HH C 3Heprnet;t 220 ~S .: 31 MsB. 3aTeM 0Hl1 

TOpM03SITCJI B Jf - !l>01Ihre, H8.3HaqeHHe KOTOpOkt OT<llllJI:bT:pOBbiBaTb 

Te HS HeJB:eJiaT9JI:bHbiX npHMecett, KOTOpbie MoryT BbiJI9T8.~:b 113 Ml1lll8H 

-8 
CocraBHhie Jlli,pa, ecJIH speMJI HX JB:HSHH 6on:&we, qeM IO ceK. oce 

DT saTeM Ha J.; ~cdopHHKe. C6opHHK ppospaqeH ,n;JIH ¥IOHOB aproHa 

:HMeiOI.l4IDC aHeprm> 220 M3B, IIpe,n;rro.naraeTcSI, qro H,n;pa II4-ro G.JieM 

Ta, OC eBmHe Ha C60pHl1E~e 1 dy,n;yT CTIOHT8.HHO ,D;eJIHT:&CSI JIH60 CHaqEJ.Jll 

HcnuraroT dexa HJUi an:r, pa-pacnaJJ;, a saT eM 6y,n;yT AeJIHT:&cR. B JIKicJ· 

cnyqae OCKOJIKH ,n;eneHM~ or II4-ro aneMeHTa KnH or ,n;oqepHero np~ 

.ltYKTa dy)JyT per HOTp:rtp )B8.T:&CSI Ha CJIIO,D;SlHOM ,D;HCK9, no BepHyTOM K 

cdopHHKY, HO 38.1.ilHllt9HH)M OT nyqxa, Cne,n;bi ,n;eJieHHR Ha CJm,J(e E:1)I,H 

B MHKpOCKOTI TIOCJie Tpa3JI9HHSI TIJiaBHKOBO~ KHCJIOTO~. 

B THTIHliHOM 3KCTI9)k1M9.HTe, CK8JICeM, B npoBe,ll;eHHOM H8.Ml1 8-ro 

ceHTSI6pa I967 ro,n;a, Ml~ m.reJIH 0,56 x Io
15 

HOHOB aproHa, npollle,n;J 

qepes C', 248 TOJI-IqHHOt! I50 ur/cM
2

• CJIIo,n;RHoti ,n;ereKTop saperHcrp: 

POB8.Jl 28 CJI9,D;OB ,n;eJieH:m, Mbi dbiJIH 6bi YAOBJ19TBOpeHhi 3THM, HO, K 

necqacTI>D, Ha.KaHyHe ·· npas,n;HoBaHIDI OTKphiTHH II4-ro sneMeHra, r~ 

CBOeMy y,ll;HBJI9Hlm, 06Hapy:HtHJIH1 ilpOCM8.TpHBaH BTOpOkt KYCOK CJIIO)J;bi 

HS KOHTpOJI:bHOrO OTibiTS.~, KOrli,a e/11 MWIIeH:& 6hiJia y6paHa, qxo npO,iJ;( 

xaeM TIOJiyqaT:& II4-it 3JLeMeHT H C TOll Jit8 CKOpOCT:&IO, qTQ H paH:Oilli 

non~HO 6HT:&, 3TO 6un cnyqa~ CTIOHTaHHOro o6pa3oBaHHR II4-ro 

3Jie:-reHTa HJIH, qTO 60JIE!9 BepOSITHO, Ml:t CTOJIKHYJIHC:b C Tpy,n;HOCTRW 

cpoHa, B~HTe JIH, CdOpl:HK llO,D;BepraeTCH B03,11;8~CTBHIO IQI5 XiOHOB 

aprona, PI ecnH B HeM e cr:o Maneltilla.JI np:ro~ec:& ,n;ocxaroqHo Tmiwnor< 

3J16MeHTa, TO OH 6y,n;eT pacn~aT:&CH H OCTaBJISIT:& CJieA~ Ha CJIID,D;e. 

·llpJWecH 3Jl9MeHTOB Meltlly flu H U nopH,n;Ka I qaoT:& Ha IOS 6y;£J.E 
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)J;OCTaTOtiHO AJI.fl TIOstB1IeHWI CJie,IJ;OB, KOTOpbie Mbl BMJ];eJIHe Mbl Hcka 

tiHCTble C60pHHKH H );· 1 HCTIOJI:&3yeMDilt HaMH 1 yxe Ha TIOPRAOK q 

me ll9M ~ t C KOTOporo Mbl HatiHHaRHe KpoMe 3TOro, ,D;JIR OTAeJI 

HHR OCKOJIKOB .n;eneH~R II4-ro 31IeMeHTa OT OCKOJIKOB AeJieHMH TI~ 

ce~ Mbl MO~eM HCTIOJIE30BaT:b eme O,IJ;Hy B03MO~HOCT:&, donee TOHKY 

HO TIOTeH~bH9 Oti€Hb 3~eKTRBHyD. B ee OCHOBe 1Ie~HT TOT ~a 

tiTO st.n;pa II4-ro 31IEMeHra, ocenmme Ha c6opHID~m, 6y,n;yr Heno,n;E 

Hbl BO BpeMst .n;eneHHf, TOrAa KaK npHMecH, ,n;enstmmecst TIOA ,D;eHCT 

eY HOHOB A , 6y,n;:;-:r .n;en:w.r:ocst B nonexe. :v.I3-sa 6on:omoro ~'IMTI' 
ca, BHecenHoroaproi:oM, oc:KOJIKM 1 ,n;Bmrcymmecst Hasa,:n;, 6y,n;yT IDA 

3HatiHTe1I:&HO yMeH:billE:HHYI> 3Hepr 1110 • 0HH MOryT 6b1Th OTtPWI:OTpOB 

·,ltpyro~ aJIIOJ4MHHeBolt !pon.Drolt, pacnonoJICeuao~ H~ cniO,ZVIHhlM ,nex 

TOpOMe 3<MJeKT MO)IC9T 6b1T:D .n;eliCTBHT9JI:&HO K01IOCCaJI:bHhiM, TaK K 

3HeprM OCKOJIKOB J'l(9Hhmaexcst c npHMepHo IOO M3B ,n;o 30-50 M 

)ln.a npiD.Iecen 6oJiee nerKMX, lleM lL , 3tWleKT 6y.n;eT ,l(aJR:e ciDI 

H npHMecH Hlt!P:e pe.n;I:MX 3eMeJI:& Boo6me He 6y,n;yr cnoco6Hhi ,n;aBa 

OCKOJIKH AB~ymmecst Ha3a,n;. 0.n;HaK0 1 OCTaDTCH TPYAHOCTH, CBR3 

C OtieH:& THXeJihiMH TI]ll?M9C.fiMH 1 TaK KaK st,n;pa B6JUI3H ypaHa Mory 

JIHThcH :Aa.JB:e nocne ~~oro, KaK rue cnerKa 3a,n;eHeT pproH. B 3To 

cnyqae rue mmyn:oc Hnepe.n; 6y.n;ex :uaJI H oTJIHtJHT:& odpa3yiOm:vrecst 

ItOJIKH AeJieHHSI OT OC:ItOJIKOB 3JieMeHTa II4 6y,D;eT Oti9H:b Tpy,n;HO • 

TaHOBJ18H0 1 tiTO Jfl ~HJI:bTp, paCTIOJIOJICeHHbl~ H~ CJID,l(O~, JMeH:& 

KOJIHti8CTBO CJieAOB Ha nopst,D;OK, H Mli CllHTaeM, tiTO MOJteM C03,4r 

OKOHtiaTeJI:&HyiO .n;e:reJCTHpYlOmyKl CHCTeMy (OKOHtiaTeJibHY¥> B npaiCT 

KOM cM~tcne), B Ko:ropolt He 6y.n;eT cne,n;oB ,14eJieHHSI npwece~ no 

06JiylleHHst, 

B:ropaH :rpy,n;HOCTh 1 C KOTOpOi-t Mill CTa.TIKHBaeMcSI, KOr,n;a M 

HatUIHaeM ~11J4eT:& CJitJ,D;ll ,D;eJieHHR, He CBst3aHH.bl8 C (i>OHOM, ... ~e 
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r~HKanmH nonyqeHHHX aneMeHTOB H HsoronoB. H~eHT~HKau;RH HOB1 

aneMeHra ncer~a CJIOllt:Ia, ecnH nonyqeHHble nonepeqHble ceqeHHH H 

6oJI:&ruHe. loTH Bnonne B03MO~Ho rronyqwr:& 6on:&rnHe nonepeqnble ce· 

HHH, Hcnon:&3ySI no.n;xo~~SII!lHa HoHu, na coe.n;yer paccqHTilBaT:& na a 

PaccMoTpm.t 3TH npo6n~~MU 11J];9HT l11}JHKau;HH. ITepBun J e qHfJI:&Tp-o.n;H 

H3 Mep, KOTOpaSI llOMmteT HCKJIIoqaTb HSKOTOpble 8JlllTepHaTHBble Mbl 

TaK~e rOTOBHM KaMepy pacceSIHHH )J;JISI Ha6JI~~eHRff COBITa~eHH~ OCK 

KOBe fl He xoqy Kaca:r:,cSI 3THX BOllpOCOB cetftrac, ITOCKOJillKY, K C 

OT:&D MH K HecqacT:&D, OHH flOTpe6yYOT B 6y,n;ynteM 60JI:DIDHX ycHJIHti 

~RSI HX paspemeHMSI• l(o OHX nop Mbl He Ha6nD~8JIH C06IiTHR, KOTOp; 

MO~HO 6HJIO 6Ii C yBepUHHOCT:&D OTHeCTH K qeuy-JIH60 eme KpOMe <!>1 

MoJII:HO 6WIO 6bl ITO)tBSC~~H HTOr H8.llimt: 3KCnepHMeHT8J.( K H8.CTOSII!l9MY 

Bp6M9HH, CK8.38.B, q:ro MH YCT8.HOBRnH B9pXHHR npe,n;en ~JISI nonepe1 

ceqeHH~ o6pasoBaHHSI cioJiee JierKMX. H30TODOB II4-ro aneMenra, o~ 

HII(l'OC H8. HeCKOJibKO HeitTpOHOB K 3ana,n;y OT MarHqecKoro KBa.n;paTa 

(Ham BepXHHti Dpe,n;en CITHOCHTCSI TORllKO K H30TOTia.M C T112 M9JIC~y 

H8.HOCeKyH~aMH H )J;HSIMU - Bp9MH noneTa SI,n;pa OT,n;aqH K c6opHHKy 

paBHO BeJIMMHe nOpH,n;I:a H8.HOCeKyH.n;,. H npO,D;OJI:IItHTSJI:DHO~Tb o6nyq1 
'. 

Ha XHITAR"e nopSI,n;Ka I ,n;HSI). 

ITpe,n;eJI:&Hoe snatenHe norrepeqnoro ceqen.Kfl, ycranonJiennoe 

· ft ~~48 II 40 'Y 
H&Ul )J;RSI peartn;HH ((...m' . + Jl-r ~ ;r a 144; N • 170) npH6JII1: 

TeJI:DHO paBHO I0-30 - !0-3! cu
2• 

J1o,n;po6H09 t' ' 1MCE.HMe pesyn::&T8.TOB MOJB:HO H8.~TM B e:rero.zr;HOM 

o:rt~ere XMMHqecKoro 03,n;e11~ (sa !967 ro.It). 

QekNaC Mbl paspe.6aTUB8.9:M HOBYD Cl1CTeMy, BKJIIOqaJOllij"IO H9CI~< 

KO YUOBepmeHCTBOBaHH~, KOTOpble IT03BOJISIT HaM OTO)J;BHHYTL HH!e 

9TOT BepXHHR npe,n;en. 0,D;H8.KO, KaK SI yxe 06l!SICHRJI, MU .!ll!, paccql 

THBaeM HaHTM CBepXTHJeJible 3JI9M9HTU ~axe npH ITOMOII(H YCOBepmeHC 
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BOBaHHOn CJ.1:CT9Mll ,ItO ~~eX nop, noRa Mll l1'CllOJI:&3yeM iiOHll pte~ 
KJIIO'll K llOJiy'lleHm> CBe]>XTJI:~teJillX BJieMSHTOB, 9CJIH OHH Cyll\eCTBYX>T 

B npe,n;cKa3aHHO~ o6nao:rH - a:ro nonyt.~enme o6oranteHHbiX neti:rpOH'"' 

MOHOB M3 o6JiaCTM MeJiqy Ca 48 H JV; 64 • fl ilOKa3a.JI 3TH ,IJ;Be B03MO:It 

HOCTH Ha pliC .3 • 

B 6y.n;yuteM, Kor,n;a cTaay:r ,n;ocTynHhlMH 6oJiee TRiKeJIIie Homll, 

MOXHOCT:& ,li;OOTJon!C9HIDI llarHt.IeCKOrO KB8.,Il;pa:ra MO:!!CeT dllT:& yBeJIH'lleH 

3a cqe:r ,n;pyrmc :r1mon peaKnHH, APYrHX MeTOAOB odc:rpeJia 

c:ra6HJI:&HOCTH. ¥lliUMH cnoBaMH, B~ c:rpeMwrec:& BRc:rpenwr:& 

pacnono~eHHIIn 3a OCTIOBOM H 3aTeM pacc'liHriiBae:re Ha HcnycKaHH 

3apnxeHHRX t.~ac:rnu ,n;n~ :roro, 'liTOdll nonac:r:& B nen:&: Bao Heoe:r 

BHH3 K OCTpOBY ":re'lleEHe 3apJiiK9HHhlX 'llaCTHU"• 

IlpH HedOJI:DDIOM "n epeJieTe "· MO)KHO Ha,IJ;eSITbCII Ha l'TC fiJOKaHHe 

aJI:Dcpa-'lla.cTHIJ;, B03MOlCHO, JIHTHR, 6ep:nJIJIHSI, yrnepo.n;a MJHI .H,D;ep 

KHcnopo,n;a. IIpeHMyn~ec:rso peaKu;Ht1 "nepene:ra" 3aKJIIO'llae:rcsr B :rou, 

'liTO :MOXHO ilOJIY'liHTb 60 1Iee BhlCOKMe OTHOIII9HIDI '4J.1:CJia HeVlTpOHOB K 

'4HCJIY· llpOTOHOB B KOHe~H~ R,D;pax. 3:ro MO:!KHO B~eTb npl-1: nepexo,n; 

K peaKUMRM ",n;aJieKoro JepeJieTa n THna PL/ 244 + p" 244• 3TO TOT 

TIID pea~tnrut, KOTOpbiti 1)C06eHHO HpaB:HTCII ~nepoBy • Caa·t.IaJia Bhl 06 

pasyere' map rut c Macco:3biM 'liHOJIOM A = 488 · H AI. 300 H } ~ !88. 

3TOT mapHK 3aTeM iJai:ZX:DXiiRXK pa3BaJIHBaeTCSi Ha 2, 3, 4 IDIH dOJie 

t~ac:ren, 3TH t~ac:rH Mor:'T pa3JIHt~a:r:&cR no MaccaM, no rrpe,I(noJiarae~ 

CSI, 'liTO OHH HMeDT OTHOlli9HHe 'liHCJia ilpOTOHOB H HetiTpOHOB r,n;e-TO 

OKOJIO !88/300 = 0 .626~' • TaKHM Odpa30M, npH B3j).llBe 6y}J.yT odpa3< 

BHBaT:&CR.R,ll;pa B npe,I(eJ:aX BeeR nepHO,IJ;»'lleCKO~ :radJIHUhl• KaK Bbi 

MOJ!CeTe yde)(HT:&csr, nen1p TaKoro nn:rna ot~eH:& 6JI:U3KO no,n;xo,n;m K 

llSHTpy Marll'!eCKOro KBB,IIpara, r,lle OTHOW8HI'Ie 7; ~ 0
0
6!96, 

(OH npoxo.nw.r t~epe3 1 = Irs, #. I84). :.1:roT rrpe,n;en:&Hu~ "nepe .. 
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neT" dy~eT HMeTb T8.~3 TO npeHMy~eCTBO, qro OH 38.TIOnHH8T Taky 

donLIIIYIO qaCTb nepHO,Il;~HeCKOVI Ta6JIHIJ;H npo,n;yKTaMH, qro eCTb B03M 

HOCTb HaVITH HOBUe 3ne:A:eHThl, r,n;e dbi OHH HH HaxO,IJ;RTH'ICb - B03MO)K 

H sa 1 = II4, (C,f.H~bCCOH HMeeT A8.HHhle, CB~eTenLCTBYJOmHe 

0 TOM, qTo, BOSMO:lrHO, 1= 164 - MarHqecKoe tiU:CnO). 11,D;eH 3,1l;8Cb 

38.KJIIO'ti8.6TCSI B TOM, qTo BU 38.ChlnaeTe CTPYKTypHU~ pen:r,ecp Ha npo 

JiteHlfH BCeti nepl10,IJ;Ht~ec;wJ1 TadnHIJ;H OCKOnK8.MPI mapPIKa, KOTOpble CO 

paDTCH B yrnydneHHSIX, CBSI38.HHhiX C MarHt~eOKHMH qPJ:cnaMH, 

ITosBOJILTe pesiOM~lOBaTL 3TY qacTL Moero ~oKna,n;a, npe~,n;e q 

nepeitTH K BOnpocy 0 npe,n;nonOlli:8HIDIX no DOBO,D;y Ma.KpOSI,Il;ep. 

B H3BecTnoili qacTH nepHO~lNecKo~ Ta6JIHIJ;hl ecT:& 6 HJIH 7 Mar 

qecKKx tn,;c en He~pOHOI· H npoToHoB, H3 HHX IV= I26 H 1 a: 82, H 

donee H3BecTnu. Her ocHoBaHH~ ~y.MaT:&, qTo I26 H 82 - nocne,Il;HH 

38.MKHYTUe o6onoqKH., :vbi MOJIC6T 6biTL eme H8CKOnLKO B odnaCT :n ,Il;O 

A = 500, KOTOpaSI dy,n;ei ,Il;OCTynHa nocne npHMeHeHHSI HOB~ THITOB 

YCKOpHTeJie~ TR~eJIUX HOHOB, Tor,n;a MO~HO 6y,n;eT nonyqHTL PHA HOBb 

cBepxrH~enux sneMeHTOB, Ton»Ko na ocTpoBe BOKpyr ~= II4,~:1 

,Il;JISI KOTOpOrO H8.K8.ITJIHBa~TCSI TeopeTPJ:qCCKHe ,Il;8.HHHe, MO~CT 6UIL Ha 

)(8HO 20 3JieMeHTOB (OK01IO 200 ¥130TOITOB!) C nep:vm,n;a.Mlif riOJiypacrra,n: 

donee nanoceKyH,JJ;, tiro ~caercH ropas,n;o donee 6JH13Koro dy,n;ymero 

To OAHH 6eper sToro oc rpoBa, a HMeHHO, sneMeHTfl c 1 or II4 

,D;O 124, noqTH ,D;OCRraeM ,n;ns ycKopMTeJieM, KMeiOmHXcSI y:l!Ce B EepKJIM 

H'ill:ydne, ll:nSI ~OCTLnrteHHl 3TOit neJIH He06XO,Il;KMO llOJiytleHMe YCKOpeH: 

TH:M.SJIUX HOHOB Ca 48 M /f. 64 • 

}!aKpOR.Jlpa? 

Pa3peiiiHTe saKoHqAT:& AOKJia;o; neKoTophiMH ranoTesatnr o caMoM 

OaMOY OT~aJieHHOM KOH~e nepHO,n;HqecKO~ TadJIHIJ;bi sneMeHTOB, RaK SI 

yze rOBOpH1l B Haqane, ~·a6nHu;a B ee · COBpeM6HHOM Bl1,Il;6 orpaHH'tiHB8.1 
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CR 3neKTpOCTaTHqeCKW~ OTTaRKHBaHHeM, KOTOpOe npeBHIDaeT 

nonepxHOCTHO e HaTR:l!C9HHe. KBJR:eTc.fi, 'liTO 3TO a6comoTHhi~ KoHeu, 

Ho JI,ana~Te TeM He M3Hee paccMoTpHM nee 6onee H 6onee B3pun 

TUe CHCTel.Hll, KOTOpU ~ 6yJI,yT ilOCTeneHHO o6pa30BhlBaT:&C.fi npH JI,O 

neHHH K .R,n;py BCe 60.Ibillero KOnH'lleCTBa l.laCTHU• llocMOTpHM, l.ITO 

JI,On:m:Ha CKa3aTb HaM o CY,l\1>6e TaKHX CHCTeM nony3MI1Hpl'I'li8CKM 

Myna xaneJihHOR MoAejm AJIR 3Hepr:wn cnRsM. 3:ra cpopMyJia npeHe6 

raeT 060JIO'lle'llHWH 3Gl!}leKTa.MH, KOTOphle 6blnH JI,O CHX nop B 

Hamero BHHMaHHR 1 HO OHa XOpOlliO BOCI1pOH3BO,l\HT TeHA8HUHH 

HeM, KOTOpue H H XO~y cenqac paCCMOTpeTbe 

~OpMyJia ~JIR 3BeprHH CBR3H BUrJIR)J;HT CJieJI,yro~HM o6pa30M: 

E • -ci (o6'beM) + c2 (nonepxHOCTb) + (KyJioHoncKaR 3HepriDI)t-_t 

·nocneJI,HHe JI,Ba 1JieHa RBJIRTOTCR cexpeTHUMH: CeKpeTHhl~ 'tlJI 

OAIDI H CeKpeTHbiM ll11e1 ,n;na. Cettl.lac MJl K HHM no,n;ot1)J;eM. 

Mil OTMeqaJIH pa Iee 1 'liTO )J,JIR TOrO, 'llT06bl Kai11IR SI,D;CpHOtl 

lC~KOCTH 6biJia CTa6HJI:,Ha OTHOCHT8JI:&HO ,D;eJieHI1:R, He06XO)J;HMO, l.IT 

J{y JIO HOBCKaJI 3Hnpr III.fl 

llonepXHOCTHaR ~IHeprMR 
I 

OtashlaaeTC.fi, q~·o Mhl omvr6aeMcSI B ,I(Ba pasa. B JI,e!icTBV'lT CJI 

HOCTH KOJIH'lleCTBeHHOe YCJIOBHe 

x = I .l\1/IOI: oncKa.fi 3Heprl1R < I 
~ ilOB8IXHOCTHall 3HeprWI 

6CT:b HCTHHHOe YCJIOBV!€ CTa6Rn:&HOCTH li,D;pa. 

Kor,n;a Mhl nepexo~ID! K 60Jiee T.fl:l!C8JI~ R,n;paM X CTaHOBHTCR 

6onz,me I H cHcTeMa 6y,~eT nee 6oJiee H 6oJiee Hec:ra6HJI:bHOi1. ITp:vr 

X = 2.2I2 rrpOtrCXO)J.:tiT, O,ll;HaKO, CTpaHH8..fi BCII{l>. 3JieKTpOCTaTH'li8CI<1 

,IJ;aBJienl1e cTaHOBHTCR TaKIDII 6oJibillmvt:, 'ITo n r~AHTpe o6pasyeTcR ny· 

31ip8K (R,n,epHaR KaBl1TaHHR). fl.n;po B cpopMe TOJICTOH ccpepHl.leCKOVI 
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JIO)ICHTeJI:OH.hrM 3ap.a:;J;OH, 3KpaH11pOBaHHDIM GJieKTpOHHbiM oonaxoM. 

Bonpoc CTaOIDI:OHOCT:i MJti H8CTa0111I:OHOCTH TaKOrO 00'1l8KTa, Ha

CKOJI:OKO MHe 113B0CTHO, .HBJIJ18TC.B: HepeiiieHHOM npo<JJieMOV!. 
I 

0cTaB¥tM ero 61~3 OTB0Ta I1 BepH8MCR K TBep~01iY ruapOB~W 

.a:,11;py, TaK KaK 3,14ec:, Hac ~;n;eT eme o;n;11H ciOpnpHs. :Ey)l;eM ;n;oriaB; 

OoJI:ome H 6on:orne qa1:THU B R;n;po, cTapa.Hc:& nee BpeMR c.nenax:& 1 

TBep,II;hlM I1 ccpepl'N0CJ:MM. 0HO <JyAeT CTpeMitt:bCJ1 Bb!MTI1 I13 ITOBI1W 

HH.B: - 3TO llOXOJ!Ce H<~ COCTO.HHHe, KOr,n;a Cl1,11;11IIIb Ha <JoM<Je, rOTOl 

B30pBaT:&C.H• liTo M01:0T OCTaHOBI1T:b KYJIOHOBCKYIO 3Hepr:t-no OT B3] 

. .IJ:a, Bbl yr~aJII1, 3T(' MOReT C,IJ;eJiaT:b C 0ItpeTHhZU qJIOH ,I(Ba! 

CeKpeTm:1.t1 tinm· 2 - GTO rpaaliTartMOHHa.H GHeprM.H R,npa: 

f _J!_ ~ M 2 // t u 
J 2.. - 5' R. , r ,n; e Jll - Mac ca HYKJIO Ha 1 

OHa :m.reex xy i!Ce rpo1 MY, \ITO :H
0

I\YJIOHOBCKaH GHeprMR 

· 3 ec 1- 2 ( I e2 Z.. 
KyJIOHOBCI(a.H aneprw = S' · k: MI1 '2 _ _./(.....__ 

8CJil1 npOTOHU npe,n;noqTyT CH,n8T:b Ha ITOB8p) 

HOCTH .H,n;pa). 

EcnH .H,D;po ;n;ocTaTotJHO BeJIHKo, rpaBHraUHOHHa.H 3HeprH.H t 

TpaHI13yeT KYJIOHOBCRoe OTTaJIKHBaHHe. HacKoJI:&Ko <JoJI:&lliMM oHo 

,140JI)ltH0 6.hiT:O? 

CHatJaJia M.hi .TIOJiiJCHLI pellli1TI>, KaKHM ,ll;omrmo c5.hiT:& OTHomeH:v 
~ A! Haruero MaKpOR,D;pa. HruA XOTeJIOCn 6M, qTOOhi OHO 6.hiJIO 6eTa-

CTa611JI:&HlliM, IT03TOMy Mbl Oy.D;eM )1;8MCTBOBaT:& B,D;OJI:b ,D;OJIHHhi OeTa

CTa6M:DHOCTI1, EcJIM I1CITOJI:030BaT:b cTaH;n;apTHoe R.D;epHoe ypaBHef 

)I.JIR onpe)I.eJie HI1J1 M0C rOHaXOJR:)J;0HI1R 3TO VI ,D;OJIIDI.hi, qTO 6y,n;eT ITOl.JT 

. HaBepHRKa Ollli16Koi1, - (CMOTpl1 Hlt~..:~e) J M.hf HaxO)J;:HM ,D;JI.H 00JI:bllll1X 

,i = (Ko riCl'aHTa) A Ij3 

KoncTaHTa paBHa nplHepno Ioo. ITo 3TOMY Mhr I1MeeM 
- 2 2 2/:.1 

I\yJIOHOBCKaH 3H~pr:HH~~ e ~IOO) A • 
~ 



.. 

')2 .. l . ... 

IIp~aBH11BaH KYJIOHOHCKyio .11 rpaBman;Hounyro 3Hepr wo, Mhl uaxo.Jr 

Ij3 (IOO;~ e2 2 I/ 4 
A :::; . ~ ,...,iiit..;;...,J.""'-"-

IDIH A113 ~ ro10 , 

A ~ ro3() 
' 

1 
r·) 

--
IO '-

IL ro-::s x ro10 = -3 -:::. Io . eM, 

Macca -:.~ I rouna. 

PC3YJibTaT nem:I1,1J;aHH1Ii1., I\or,TI;a R B nepB1Ii1 pa3 ,n;OBO,IJ;I1JI ,11;1 

KOHIJ;a 3TOT pactreT, II ,Il;yMaJI, qro npMBJICG:CHMC rpaBMTa~Iil1 It R, 

HOkf np06JI8M8 HanepHOC npVIBe.n;eT K 061>9KTY Tl1ila H8i1TpOHHOt1 3 

,D;LI. Ho COBCGM H8T •• ytreT rpaBI1Ta~I10HHOi1 H ::WeitTpOCTaTJ'fliBCI\ 1 

3Hepr11Vi rrpMBO,JJ;ITX I~ pa3MepaM He doJihnrl1M, treM pa3MepLI qac:rWI: 

nwar, c rpy,D;oM BH,n;:nAott HeBoopyJR:eHHbiM B3rJIR,n;oM. B od'bercrax 

TaKoi1 B9JIMG:MHhl H doJI:Ollle, rpaB11Ta~:VIR CTadiDII13MpyeT MaKpOR)J;pl 

OTHOCI1T8JI:OHO ,D;CJieH:~a. 13y,n;eT JII1 TaKOM Od'DCKT !8MCTB!1T8JI:DHO~ 

CTadi1JibHhiM? MoJICHO ~£I1 HaMTI1 cro B KOCMOce? 

HecKOJI:&Ko BOlrpocoB ocraiOTCH oxr~pbiTLnvm. BoE;nepBhiX, pa 
, 

deTa ... cTa6HTII>HOCTI1 liYJICHO C,Il;eJiaTb doJiee TOG:HhiM, C ytreTOM trJie 

1, • 3TO MO~CT pe3J~O M3MCH:v1TI> O~CHI~Y OTHOlliCHI'IR l : A • 

BO-BTOpbiX, ecJII1 OTJIOIII8HI18 1 : A nopfl,D;Ka ro12 : ro30 = ro

TO MaKpo.a,n;po, no-c:n1{8CTBY, R:BJI.HercR KanJie~ H2ltrpor-moiil Mare 

H H806XO,I\MMO 1103TOHY OTB8TlilT:b Ha BOTipOC iiBJIR8TCH JI11 CBR3aH 
' I 

H8MTpOHHaJ1 MaTepvUJ:. HeRCHO, CT0.C'i'~!TT-.HO JIM H,JJ;pO OTHOCl1T8JI1HO 

y:retrr~M Het:trpoHoB, o,JJ;uoru ~.u. ,.;;pyr:vrM, ,JJ;Me ecJI:v. ouo ycro~trMB1 

OTHOClilT8JI:bHO MaKpom~OTII1G:8CK:.t'IX 113M8H8H:VIH cpopMLI. Mne l13B8CTH 

,Il;Be l1M8IOllfvie OTH0ill8Hl'I8 IC ,D;aHHOMY BOnpocy padOTbi 0 He:litTpOHHO 
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MaTep:vm: E,E.cannelep, AHH.~l1:3, II, 393 (I960) ; 11 I{oA.Epai 

~~.r.raMMeJIL 11 A~.1.Ky6l1:c, 2n3,PeB. II8, I095 (I960), HeMTf 

HaR MaTepHR - GTO O,JJ;MH 113 6ecq11CJI8HHHX BOITpOCOB, Ha KOTOphle 

MOY.teT ,n;aT:o TaKi!Ce OT BeT Bwrn Makiepc ¥13 3,IJ;enmen Teop o7nqecKot' 

rpynnu B pav~ax ero TpaKTOBKH R,IJ;pa c TOqKn 3peHllR MO,IJ;eJIM To 

ca-1?epMH, lb GT:t-rx :r;a6oT cne.n;yeT, qTo 3Hepr :mr CBR3H ueliTpoH:-i 

MaTepuu TPYAHO onpe~eJIHMa, TIOCKOJI:OKY OHa npe,n;cTaBJIReT G060ID 

pa3HOCT:O MeY.tAY ABYMFI c5oJILrnm~rH noqTvr o,n;MHaKOBbThni qvrcJiaMM. Bo 

MOXCHO, qxo HeHTpOHH:iR MaTepMR ,!!i CBR3aHa, HO SI cqHTM 6!l 3T 

BOTipOC OTKpUTUM, 

Moli BhiBOA 0 CTd.c5.IDI:OHOCTl1 MaKpO.FI,n;ep, Ka.Ji\8TCfl, TaK~e 1,Wj:\ 

cqwra.T:O HeOKOHtiaTeJI >HLIM • .JlJIR W3yt.IeH:HH 3TOM npoC5JieMLI CJIO,TI.yeT 

B3RT1 yp. (I) )J;Jili 3 1epr1111 J/ nei1TpOHOB, q: 1 npOTOHOB xi .iS 8T. 

TpOHOB, BI"'JIIOt.IaR BeJI ~l1HU s, H sl. , H HCCJI8,IJ;OBaT1 Kai\ MOJi-.:H 

donee HCt.I8pllhiB8.IOll{He pa3JUft.iHhie paBHOB8CHhiG KOHfDI1rypai~liiM, MCX 

H3 YCJIOBMR 

Ha,n;e10c1, 'tdo R yc5e.n;nTeJI1HO AOKa3aJI Heo6xo,n;m.10CTI> unrTI> 

roTOBW' ,.K CIOpnp:rt13aM, Bo-rrepBbiX, K CIOpiTp113aM, CBR3aHiioiM C Ma , 
qecK11Mll '4HCJiaMH (OHH }IeCKOJTbKO 6Jie,II;HORJT TIOCJie HalllMX paccy::\)~ 

0 MaKpOR,n;pax), ~aJieE, K CIOpDpi!3aM, I\OTOphie MOryT rrpe,IJ;ITO;I;EGC 

3JISKTpOHHbi8 H rpaBH1a4ROHHhle 3HGprVI11 9 

I\aK npe.n;ocTepo~teHne npoT:ItiB npe,Il;rronoY.temm, tiTo ;roT nw-tc 

6oJiee HHTepecHoro, tJ eM RApa c aTOMHI.IM:VI HOH8paMI1 OiWJIO IGO G~~ 

cne):(jroll(Htt pe3yJI:&TaT. Mu :1HnP.M :nmvrp:vrqecRVI, liTO ycJIOBVIe paBI:o 

Bec¥m (2) mA:eoT ot.te~ ... 1 .;': ...... 111 c·.1.l;aHHae pemem-rn. O.n;Ho ns Hi:IX 

npoiDIJIIOCTpl'IponaHo Ha p:vrcyrr~e<> IT:pc,I010JIOY.\l1M, .Mhi 6epeM tf = 

I 9 Io5 I ' !1. ... " ro5 I j T I 5 I m 
, X 1 ~= 1,1X l1 ~=~ 7 7X 0 • ~Or[\a,AJIR Hac RBF1H8~ 
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<!Jar\ TOM, liTO o,n;Ho peL :ei-me Yll.. (2) dy,n;er KMeTb ri)o pMy ,n;Byx 

conpmtacarom:mccn Mmq oJT.n;ep - 6on:omoro :vr Man oro. BoJI:omo e vr;,{ee· 

<PopMy mapa a :pa,n;-wyccM 6,3xi08 eM. M8..11oe CIIJJI:OHO ,n;e(DornmpoBaH 

ero doJI:&maH och - I, 7xi02 eM, 3ro Manoe MaKpoMpo r0~CT.Bwr.e 
!!.Q. crpamw. 0Ho HMeET pyKr., Hor:vr :vr dopo.n;y - :vr paccyilt,n;aer o 

MaKpoH,n;pax B cpe,n;y Ee~epo~). 

. ' ~ ~-· cbt=•O . . 
x) 0,62.10 9 

CM - pa,n; fi!JC 3eMHoro mapa, 
2 I,7,IO CM - npw~epHu~ poeT dopo,n;aroro B.,-;:·.;:. Cnnr cr~rcnro .. 
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