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HacTOfflJl8.ff pa6ota IlOCBff~8Ha npo6neue IlOHCKOB AaJI8KHX rpaH

cypaHOBllX aneM8HTOB B cocraBe nepBHllHOro KOCMHll8CKOro HMyqeHHff, 

a raue HX o6aapyzeHHD B aeMHliX MHHepaJiax H ropHux nopoAax c 

llOMOUU,D M8TOAHKH TB8PAOTenLHllX AH3neKTPHll8CKHX A8T8KTOpoB. 3ra 

pa6ora aBnaerca qacTLD mHPOKOI nporJ)WO(u nccneAoBaHHI no CHH

teay H IlOHCKY·B IlPHPOAe CBepnaxenwc TpaacypaHOBllX aneMeHTOB, 

npOBOAB~HXCB c 1968 roAa B Ha6opatopHH BA8pHliX peaKqHI (I,2). 

HccneAoBaHHI nocnyxMH, Bo-nepBwc, 
teopeTJlll8CKHe npeACKa3aHHff O BO3MOXHOCTH cy~eCTBOBaHKB OTHOCH

renLHO cra6HnLHOI o6naCTH BAep B paRoHe 3rulKHYTliX o6onoqeK npo
TOHOB Ci:~ 114) H HeRTpOHOB ( IV =184). 3TH npeAcKaaamm ocHoBu
BaDTca aa AeTaJILHliX pacqetax 6apLepoB AeneHHff H uacc cBepxtaxe

nux ffAep, BunonHeHHliX B paMKax KanenLHOR J.lOA8nK C yqeTOM BHyT

peuseR CTPYKTYPli H o6onoqeqHUX aiM>eKTOB (3-6). C ApyroR CTOpoHli, 

HaqaJio mHpOKKX HCcneAOBaHKR no CKHT83y H llOHCKY B npHPOA8 raKHX 

rHnorerJllleCKHX anelteHTOB 6uno nonoxeHo Il.laynepou HAP·, coo6-
~HBmKMH O Ha6nDA8HHK BA8P C ·2 = 106 B nepBHtlB.OJ.l KOCMKqeCKOJ.l 

HMyqeHHH (7). 

~HccepranHa COCTOHT H3 BB8A8HHB, rpex rnaB H 3aKJIDQ8HHff. 

Bo BBegeHHH paccuarpHBaDTCa peaynLraru HeKoropux aKcnepH
ueHTaJILHliX pa6or no CHHT83Y H nOHCKY CBepxraxenux aneMeHTOB B 

npHpOAe. 

B Hacroa~ee Bpeua CQHTaerca, qro 8AHHCTB8HHUJ.l J.l8TOAOJ.l 
CHHT83a AM8KHX rpaHCYJ)8.HOBllX aneMeHTOB aBnaDTCff ffA8PHli8 peaKnHH 

npH B3aHMOA8RCTBHK YCKOpeHHliX MHorosapuHwc HOHOB C rnxenUMH 

ffAPaMH-J.lH1118HRMK. 
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Euno npe,l(llpHHHTO HeCKOJILKO 3Kcnepm.t:8HTOB ·c YCKOpeHHlDIH THX8-
JIID,U{ HOH8l4H 4't ' ;l,, ' /0i, H~eJieHHHX Ha CHHT83 CBepxu:a:em,1x 
H,l(ep nyreM peaKUHH CJIHHHHH C o6pa30BaHHeM cocraBHoro H,ll;pa • 
3rH 3KCii8pHlleHTll ll0.3BOJIHJIH YCT8.HOBHTL JIHlllb !38:PXHHI! npe)t8JI ceqemrn 
o6pa30B8JIHH CBepXTHZeJII:DC H,ll;8p Ha YPOBHe ro-30 - 5.10-32 0112 (8)~ 

B 3KcnepHMeHTax, npoBe,n;eHHl:DC Ha raH,l(eM-UHKJIOTpoHe llilP B 
.l{y6He c nyqKaMu ycitopeuHux HOHOB itcenona 136xe,· 6UJio no~sano, tITO 
B peaitnHH C H,l(pall:H ypaHa o6pasyercH cno'ilraHHO ,1(8JIHll(HltCH H3Jiyqa-
reJIL C nepHO,l(OM nonypac~a OKOJIO 150 cyxoK; ceqeHH8 o6pa30BaHHH3TO-

.. I -33 2 . · ro H3JiytJaTeJIH - OKOJIO O CM; cpe,n;Hee tIHCJIO HeRrpOHOB Ha 8.ltT 
,l(eJieHHJt ✓~ 3,5 (8) • 

IlonUTKH'CHHTe3a CBepxrHXeJimc 3JieMeH70B npH B3aHMo,n;eRcTBHH 
peJIHTHBHCTHtJ8CKHX npoTOHOB C THZ8JiliMH 'il,n;p&lH. He npxiieJIH K ycnexY 
(9). 

IlpHMUe nonHTKH 06Hapy:a:eHHH CBepxrueJiux 3JieMeHTOB B llJiaTH
HOBOff py,n;e (IO) H ,n;pyrmc llPHPO,D;HliX 06pasnax·(iI) ,ll;aJIH orpunareJIL
Hll.lt pesyJI:braT; BepXHHH rpamma XOmteHrpattHH CBepxrueJIWC 3JleMeHTOB 
6UJia Ha~ena paBHOI! ~ ro-I2 r/r. 

B 3KCnepHMeHrax no llOH~KY ,n;aJieKHX 7!)aHCypaHOBWC 3JieMeHTOB, 
npoBO,l(HBmHXCH B lla6oparopHH H,ll;epHUX peaKnutt,npmieHHJIHCL cnenH
aJILHO paspa6oraHHlle BllCOKOtJYBCTBHT8JILHlle M870,ll;HKH, OCHOBaJJHUe 
ua perHcTpaUHH aKTOB cnoHTaHHoro ,n;eJieHHH H,ii;ep c noMOlllLD nponop
UHOH8.JILHLIX CtI8TtJHKOB OCKOJIKOB, ,n;erexxopoB MrHoBeHHLIX uettrpoHOB 
,n;eJieHHH H TBep,n;oTeJILHliX ,ll;H3Jl8XTPHtJeCKHX ,n;ereitropoB. 'IJyBCTBHTeJIL
HOCTL 3THX MeTO,ll;HK cocraBJIHer Io-I2 - Io-IJ r/r ,ll;~H nponopnHOHaJIL
HliX CtJ8TtJHXOB H ,l(H3JieKrpHtJeCKHX ,n;ereKrOpoB H I0~13 - ro-I5 r/r -
,n;JIH ,n;ere1tropoB HeltrpoHOB. 
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C llOMOll(bD nponopnHOH8.JILHUX Ctie7tIHKOB H ,n;ereKTOpoB He.ltrpoHOB 
6UJIO HCCJie)(oBaHo HeCKOJILKO ,n;eCHTKDB o6pasnoB, CO,lC8pll:81ltHX CBHHen 
H ,lCpyrne THll:eJiue 3JieueHrll pa3JIHtJHOro npoHCXOJK,JteHHH H B03pacra. 
B 60JILmHHCTBe H3yqeHHWC o6pa3UOB He 6UJia o6Hapyxeua K6KaH-JIH60 
H36liTOtIHaH'aKTHBHOC7Lj tJHCJIO Hel!tpOHOB npn aitre ,n;eJieHHH 6UJIO 

<3. OiHaito Ha H8Koropwc o6pa3nax ttaOAD.n;a.Jicn He6oJILmoa 3qxileKT 
CllOHTaHHoro ,n;eJieHHH, Koropun HeJIL3H 6UJIO OTHecrH K q>OHy. 
Cpe,n;u HCCJI8,ll;OBaHHWC o6pa3UOB HaH60JILmHR HHrepec npe)(craBJIHDT 
TepMaJI&HUe BO,l(U, 06ora111eHHHe THX8JIID.(H 3JI8MeHTaMH (12,IJ)~ 

reo-

IlepB!\l! rJiaBa co,n;epxur KpaTKHlt 0630p pa6or no CHCTeMaTHK8 pa,!tHO
aKTHBHUX CBOl!CTB H,ll;ep THXeJiliX 3JieMeHTOB H reoperHtJeCKHX HCCJie,n;oBa-

HHR O B03KOXHOCTH CYDt8CTBOBaHHH OCTpoBa OTHOCHT8JILHO CT8.0HJibHl:DC 
H.n;ep B panoae 2 =lI0-II4. 

OcHOBHWLH BH,ltaKH Pa.itH08.KTHBHoro pacmua rpaHcypaHOBliX 3JI8K8HTOB 
HBJIHDTCH MLcpa-pacna,n;, 3JI8KTpOHHliff 36XBaT HJIH.Oera-pacna,l( H cnoH
TaHHOe ,n;eJieHHe, npHtieM pOJIL Kax.n;oro _H3 3THX BH,n;OB pacna.ita pa3JIHtJ
Ha ,ll;JIH pa3JIHqHHX 2 HA paccuarpHBae.llliX H,ll;ep • .lvrH BC8X Bff,ll;OB 
pa,n;HoaKTHBHOro pacna.ita OCHOBHOe 3HatJeHHe HlleDr pa3HOCTH Mace aro
YOB, Yll8.CTBYDDtHX B pa,n;HoaKTHBHOM npeBpall(eHHH. ll3B8CTHO, qro KaCCU 
H,n;ep, KPOK8 CaKWC JierKHX,- B saBHCHKOCTH OT tIHCJia HeffrpoHOB H npo
TOHOB B H,ll;pe,HSKeHHDTCH nJiaBHO H MOHOTOHHO. 

3KcnepHll!!HT8..lll>HHe 3HatieHHH ,n;e4le1tra Maccu ,ll;JIH PH.1(8. Oera-cra-
6HJILHHX H.n;ep H pesyJILraru pacqera no Xff.n;KO-ltllnen&HOff MaccoBott qiop
uyJie llOK8.3HB8.DT I qro nocJie,JtHHH npaBHJILHO nepe,l(ae.r 06111HR XO.It 36-
BHCHMOCTH uaccu H,ltpa OT Maccoaoro tJHCJia. 0,D;H8.KO OTKJIOHeHHH 3Kcne
PHMBHT8.JILHliX ,lt8.HHUX ,ltJIH Mace THX8JiliX H,ll;ep or pe3yJILraroB pacqeroB 
no KanenbHOR 4X>pMyJie .itocrHramr BeJIHtJHHH nopll,ll;Ka IO MaB, npHtJeM 
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3TH OTKJIOH8HHJI nO)ttJHHJIDTCJI onpe,1teJI8HHlBI 3aKOHOM8pHOCTJUl. Pa3HOCTb 

3KcnepIDl8HTaJibHHX H pacqerawc 3HatJ8HHR wee SJJtep K8.K ~YHlmHJI 

11ucna neArpoHoB B SJJtpe y~31maer, 11ro 3TO pa3JIH'IIH8 o6ycJIOBJieHo 

060JI0'118tJHllMH 3qxp8KTal,IH. 

K.A.Il8TP%aK H r.H.inepoB (!4) BnepBH8 o6paTHJIH BHIDlaHH8 Ha 

B03MOXHOCTb CYUl8CTBOBaHHJI SJ)tep C noBlilDl8HHOR cra6HJibHOCTbD B 

rpauc1pep:imeBoA o6nacrH 3a c11er 3anoJIH8HHJI HYKJIOHHUX o6oJI~tJeK. 

Mero)t yqera 060JIOtJ8tJHOR nonpaBKH K KaneJibHWl MaCCaJ,1 SJ)tep, 

pa3pa6oraHHHR CrpyrHHCKJW, no3BOJIJI8T oneHHTb crpyxrypy H B8JIH'IIHHY 

6ap1,epa )t8JI8HHJI )tJIJI mHpOltOA 06JIB.9TH )t8JIJIUIHXCJI SJ)t8p ( 4) • 

KOJIHtJ8CTB8HHH8 oneHKH nOK8.3HBaDr, .tJTO CYUl8CTByer 60Jibmaa 

o6JiacrL a.1tep nOBWll8HHOR cra6HJibHOCTH no oruomeHHD K cnouraHHOMY 

)t8Jl8HHD B paffoHe 2-::: II4. BOJibWOA cra6HJibHOCTl>D .ItOJIXHO oOJia,J(aTb 

Sl.ltPO C ,l(Bax)tl,I 38l!KHYTUMH 060JIOtJKal,IH 298n4, )tJIJI KOToporo BliCOTa 

6ap1,epa .itenenHa,cornacno npe.itc1taaaHHJDL, cocraBJiaer I0-12 MaB. 

OneHKH Bp8M8HH XH3HH Sl.lt8P H3 3TOR 06JiacrH no.OTHomeHHD K cnourau-
HOMY .It8JI8HHD ,ItaDT B8JIHtJHHl,I B np~.itenax IO~ ~1013 Jier. . 

•. ECJIH a~pa ua ~roR o6nacrH H~WrliBaDT o/.- HJIH f -pacna.It (o.itHH 
HJIH,H8CKOJlbKO), ro KOH8tJHlillH npO.ItYKTal,IH 6y,Ityr H30Ton1,1, HClll,ITHBa.Jl

UIH8 cnonraHHoe .iteJieHHe. 

IlpH TaltHX 60JibWHX 3HatJ8HHJIX Bp8M8HH XH3HH CBepxraxenux SJ)t8p 

(BnJIOTb .ltO 108 .ner) H8 HCKJIDtJ8HO, tJTO He1to~op1,1e HaH60Jiee craOHJib

HHe CBepxruen1,1e HYKJIH.ltH uorJIH B:MMHX KOJIHtJecrBruc COXpaJ!HTbCJI 

co Bp8M8HH nepBoHatJM!.HOro HYKJI80CHHT83a B K8.KHX-JIH60 38MHHX 
HJIH KOCMHtJ8CKHX o6paanax. 

0.1tHHM H3 HaH6onee· nepcnexrHBHHX nanpaBJieHHA noHcKa c·Bepxraxe
JIHX 3JI8M8HTOB npe,ItcraBJIJl8TCJI HCCJI8,ItOBaHH8 3JI8M8HTHoro COCTaBa 
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nepBH'IIHoro XOCMHtJ8CKOro H3JIYtJ8HHH. leRCTBHT8JibHO,B 3TOM cJiyqae 

HHXHHJI rpaaima BpeMeH XH3HH ceepxraxenux SJJtep onpe.itenaerca 

Bp8M8H8M HX npOXOX,It8HHJI or nenrpa ranaxrrutH K 3eWie - OKOJIO 

106 ner. 

lanee, ecJIH oOpa30BaHH8 3JI8M8HTOB COJIH8tJHOR CHCT8Mli-HBHJIOCb 

pe3yn1,raroM e.itHHCTBBHHoro aKra nyueocuareaa e nponecce 61,1crporo 

aaxeara neRrp~HOB SJJtPaMH - rt -nponecca, ro BKJia.It B o6pa3oBaHHe 

ceepxraxenmc a.itep nepBHtJHOro KOCMHtJecxoro H3JIYtJCHHH Moryr .itaBarL 

BC8BO3.l,(OJ:HHe nponecc1,1 CHHT83a H.itep B pa3JIHtJHHX oO~exrruc ranaxTHKH, 

rr.iaynepou H ,ltp. (15) C nOMOUILD Sl.lt8PHHX 3MYJibCHR, 3KCllOHH
poBaHHWC Ha B8pXHHX CJIOHX aruoc1pepu ,oonapyxen CJl8.lt TH%8JIOR 

qacrimH (2-= 10314) B cocraBe nepBHtJHOro KOCMHtJ8CKoro H3JIYtJ8HHH. 

0,1tHaKO 3TOT p83YJII>rar He noJiyqHJI 3areM 0)tH03HatJHOro no.itTB8pl'.,ll;e

HHH B 6onee )t8TMLHUX HCCJI8)tOBaHHHX, npoBO)tHBWHXCH B T8tJ8HH8 

J)SJ)ta JI8T Kalt C nOMOUlbD H.lt8PHl:DC 3UYJibCHR, rax H )tH3JI8KTPHtJ8CKHX 
)t8T8KTOpoB (16), 

IlpoB8)t8HHU8 )tO CHX nop 3Kcnepm.18HTH no nplll(Off perHcTpanHH 
TH~CJIUX H,lt8p ranaKTHtJCCKoro KOCMHtJ8CKoro H3JIYtJ8HHH npHBCJIH noxa 

K o6aapyxeHHD ecero JIHlllb H8CKOJILKHX qacrHn B oOJiaCIH 2?90. 

JlJIH 34$JKTHBHOro npoBe.iteHHH 3KCnepHll8HTOB no nOHCKY .ltM8KHX 

rpaacypaHOBl:DC 3Jl8M8HTOB H806XO)tIDl0 (51,[JlQ 6u CYUl8CTB8HHO yBCJIHtJHTh 

KaK MOU!a.I(h .iterexropoe, raK H npo.itOJIXHT8JlbHOCTb 3KCll031mHH B 

Kocuoce. npyran B03MOXHOCTb HCCJl8)tOBaHHH cocraea IHX8JIOR H ceepx
TH%8JIOR KOMnOH8HIU nepBHtJHoro KOCMHtJ8CKoro H3JIY'll8HHH CBH3aHa 

C BUHBJl8HH8M npOTH%8HHliX CJI8)t0B raKHX H,ltep B CHJIHKaIHUX MHH8pa

Jiax H3 MereopU?oe, a raxxe nyuaux MHHepanax. lo nocne.1taero epe
MeHH 6WIO BUllOJIH8HO JIHlllh H8CKOJILKO pa6or, nOCBH~8HHHX npo6neMe 
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B!,iS[BJl8HlfJI npoTSlJ:8HHllX cne,JtOB TSllt8Jl!,iX H CBepxrsrxen!lX S[.Jtep B 
,;. 

MHHepanax. B 3THX pado:rax 6wro o6HapyxeHo Bcero 3 cne.1ta AJIHHOR 
OKOJIO I uu, KOTop1,1e OTH8CJIH K MpaM c ~ ~ 83. ~eHTHq>HKanHsr 
He dwra npoBe,JteHa H3-3a OTCYTCTBHSI KaJIHdpoBKH~ IlOCKOJlbKY Bpeusr 
odnyqeHHII J.!HllepanoB H3 uereopHTOB, a raKEe MUH8pMOB C noBepXHOCTH 

RyHH KOCMHTJ8CKIDIH JIYTJ&LH cocraBJISl8T ,Jt8CSlTKH H COTHH MHJIJIHOHOB 
ner, Ir raKHX MHH8PaJIOB 3KBHBaJl8HT8H O,JtHOR-.JtBYM TOHHall sr,JtepHllX 
3MYJILCH8 HnH ,1tpyrHX ,ll;8T8KTOpOB, HaXO,JtHBWHXCSl B KOCMIBl'eCKOM npocT
paHCTBe _B TetJeHue ro.1ta. TaKHl,l odpa3oM,HCCJ18,JtOBaHHe MHHepaJIOB 
H3 ue:reopHTOB C03,JtaeT YHHK8.JILHYD B03MOXHOCTL npoBe,JteHHSI nOHCKOB 
,ll;aJl8KHX rpaHcypaHOB B cocraBe ranaKTHllecKoro KOCMHqecKoro H3JIY
TJ8HHH. 

Bo BTO~QR rnaBe ,ll;era.nLHO paccMorpeHa npo6neua noHcKa H H.l{eH
THq>HKartHH nporsrxeHH!,iX CJl8,JtOB CBepxraxeJillX KOCKHTJ8CKHX Sl.lt8P B 
J.iuuepanax H3 yereopHroB. Cunmi:arH1,1e MHHepan1,1 H3 uereopHTOB - no
neB1,1e mnar1,1, .nHpoKceHH, OJIHBHH!,i cnocodH!,i perHCTPHPOBaTb B BH,l{e 
rpeKoB rsrxen1,1e 3apsrxeHH!,ie qacrmt1,1, npuqeu ,1tJ1I1Ha cne.1toB, BliJIBJ1sre
u1,1x npH TpaBJieHHH 3THX MHH8pMOB,nponopnHOHaJILHa aTOMHOMY Hollepy_ 
2 . .PactJe'.l'H H o~eHKH noKa3!,iBaDT, TJTO ,JtJIHHli CJie,JtOB Jl,ltep ypaHa 
n SI,llep c i ::: II4 B mi:poxceHax H Onll:BHHax H8 npeBOCXO,llSIT I MM 

H 115 Mll COOTBeTCTBeHHO (I7). 

IlpH npoBe,JtBHHH nOHCKOB npOTRJ:8HHllX CJl8,JtOB ,JtaJIBKHX rpaHcypa
HOD!,iX 3Jl8M8HTOB B MeTeopHTHl,IX MHHepanax He06XO,Jtll:MO OTdHpaTL 
o6pa3nu, Y.llOBJl8TBOpsrnmue CJl8.JtYDmHU YCJIOBHHM:: 

I. Kpucra.nnu .ltOnJ:HH pacnonarancsr Ha rny6HHe He cBume 4-6 CK 
l OT noBepxHOCTH nepBoHaqa.n&aoro (,1toaTMocqiepHoro) TeJia MeTeopHTa. 

2. Pa3Yep1,1 CHJIHKaTHux MHH8paJIOB ,JtOJIJ:Hl-I d!,iTL ?, 2 w. 
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3. Heo6XO,JtH!.IO Hll8TL .1tecsrTKH H COTHH npo3patJHllX O,ltHOpo,ltHllX 
KpHCTaJIJIOB H3 M8T80pHTOB, 

IIpe,JtCTaBJISlercsr, TJTO BC8M 3THM YCJIOBH/IM Haudonee noJIHO 
Y.ltOBJl8TBOpRDT OJIHBHH!i HS 1,iereopHTOB rnna nannaCHTOB. 0TM8THll, 

TJTO co.1tepxaHH8 OJIHBHHOB B naJIJiaCHTax .llOCTHraeT 40-70% no 061,eMy, 
XpHCTaJIJlli HMBDT BH,I{ npospatJHllX O,llHOpo,ltHllX sepeH pa3uepou ,ll;O 
5-8 w. 

BaJCHW CB08CTBOY KpHCTaJIJIOB OJIHBHHa SlBJISI8TCSl HX OIHOCHTeJIL
. HO HHSKaS[ TJYBCTBH:renLHOCTL K 3apsrxeHHl:lM qacrHn8.lil; B OJIHBHHax He 

BHSlBJISllOTCSl cne,Jtli sr,llep c aTOMHIDI HOMepOll Z: f 22. 

KpHCTaJIJIH OJIHBHHOB seuHoro H MereopHrHoro npOHCXOl!C,ll8HHSl 
HlleDT,cornacHO HamHM ,JtaHHwt,otJeHL HH3KYD KOHneHrpanHD ypaHa 
(10-II - Io-I2 r/r) (I8). TaxIDA odpa3oM,B otnHTJue OT APYrHx MHHe-

' paJIOB HS MeTeOpHTOB,KPHCTaJIJlli OJIHBHHa He co,1tepxar donLmoR nJIOTHOC-
TH CJl8,JtOB OT ,JteJleHHSl Sl,llep ypaHa. 

HallH dl,IJIH npe,1tnpHHSlTli on1,1T!,i no Bl,1/IBJleHHD CJl8,JtOB TSllt8JlllX 
KOCMHTJ8CKHX Sl,Jtep B KpHCTaJIJiax OJIHBHHa H3 II reneao-KalleHHllX uereo
pHtOB. 

IlpHMeHSleMasr npone,1typa tpaBJieHHSl KpHCtaJIJIOB OJIHBHHa B rep
MBTHTJeCKH SaMKHYtOll 061,eue npH TeMnepatype IS0°c n03BOJISI8T BHSIBHTL 
rpeKH ,llJIHHOtt ,JtO 200-250 MKM npH O,llHOKpatHOM rpaBJl8Hl!H. 0Ka3aJIOCL, 
q:ro TOJILKO B MereopHrax "RHnOBCKHR Xyrop" H "MapLnJiaXTH" IDl8DTC8 
o6naCTH, pacnonoxeHHlie ,JtOCTaTOTJHO 6JIHSKO K ,JtOaTMOCq>epHOtt noBepx
HOC:rH. IlnoTHOCTL CJl8,Jt0B Sl,llep rpynnu xene3a B 3THX M8T80pH:rax 
,ll;OCTHraeT 4.:.. 6.106 CM-2 (Ta6nmta I); nJIOTHOCTL CJI8,JtOB Sl,Jtep 2?40 
B MeTeopHte "J!HnOBCKlitt Xy:rop" ,ltOCIHraeT 5 ~ 8.103 CM-2, B ue:reo
PHT8 "MapLRJlaxTH" - I,4.I04 cu-2• Ewro ycTaHOBJ18HO, TJTO B OJIHBH-
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IIJIOTHOCTI:, CJIE.l{OB H.l{EP fPYiltlll l!CEJIE3A ~aI 
B OJUIBIDIAX H3 METEOPllTOB. 

Jc.Ii 'tfflCJIO IJJIOTHOCTb ,i2 mI HasBrume MeTeOpHTOB HCCJie,ItOBaHHHX CJie,ItOB I/c o6paa~OB 

I~ Bpanm II ra3 
2~ Maphl!JiaXTK 260 o.~s.0xro6 
3. BymrJiaH 4 ra3 
4. JhIJIOBCIWit X;vTOp 72 I,5 - 4,5x:IO 6 
5.A.n6HH 6 !05 
6. iIMHHMapiteH 3 ros-ro4 I 
?~ Epem:eM 2 I03-ra4 
8. Eo10tOR I ro4 
9~ MoHT.BepHOH ? ra4 

IO~ Ila.MacoBo JleJieso 23 ro2-ros 
II. lilmMaes 2 ra3-ra4 
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Hax H3 MereopHTa "IlHllOBCKHI Xyrop" cpe.l{HJlJl )VIHHa CJl8,l{OB M8P 
llC8Jl83a COC?aBJIJl8? 8,0 - 8,5 MKM, )V!Jl "MapLJlJIB,XrH" - 7,0 - 7,5 
MKM.B ro xe Bpe1rn,cornacHO .1taHHW ll.IIpattca H .1tp. (!9), cpe)(HRJl 
,l{JIHHa ycKopeHHHX M8p 

56Fe ~ OJIHB~H8 cocraBnaer I2-I3 MKM. 
3ror pesynLrar JlBJISI8TCJl CJl8,l{C?BH8M perpeCCHH HenpOJlBJl8HHUX rpe
KOB B KOCMJN8CKHX yCJIOBHSIX. 0.l{HOff H3 llpHqHH COKpalll8HHJl .l{JIHH 
CJl8,l{OB B MHHepanax H3 MereopH?OB MOX8T CJIYJICHTL P8..l{HrutHOHH08 
B03,l{8ffCrBH8 HYKnOHHOff KOMllOHeHru KOCMHqecKoro H3Jiyq8HHJl. HaMH 
6URH npoB8.l{8HU onuru no o6nyqeHHD KpHCTaJIJIOB OJIHBHHa H3 uereo
puron, a raKxe OJIHBHHOB 38MHoro npOHCXOllC,!(8HHSI, MapKHponaHHHX 
HOllaMH 

76Gt, · 84
K1, 

13
6.xe 660 Man nporoHaMH. GywapHHff noroK 

npOTOHOB cocraBM OKOJIO 4,5.1015 CM-2 , qxo COOTB8TC?BY8T 3KCno-
3l!I1HH 40-50 WIH.JI8T B KOCMoce. PesyJILT~TH aroro onura IlOKa3HBa
Dr, qro pa,JUtaUHOHII08 B03,l{8ffC?BH8 H8 npHBO.l{Hr K 3all8?HOMY H3M8-
H8HHD )VIHH CJl8,l{OB TSIX8JIWC qacrmt (17). 

3~itieKT perpeCCHH CJl8,l(OB.MOXer 6HTL o6ycnoBJI8H ,l{JIHT8JILHUM 
B03,l{8ffCTBH8M COJIH8qHoff P~HaUHH, npHBO.ltSilll8ff K HarpeBa.HHD o6paa
UOB )(O O?HOCH?8JILHO H8BHCOKHX T8Mlleparyp - BUJIOTL ,1(0 l20-l1100C. 
OH npHBO.ltHT K COKP~eHHD MHH cne)(OB xax J1.1tep rpynnu xenesa, 
rax H 6onee TJI:l:8JIHX 3Jl8M8HTOB. 

IlpOBO.l{HJIHCL onuru no onpe,l{eJieHHD B03,l{effcTBHJl OillCHra npH 
I8M118parypax 300-475°c Ha ,l{JIHHU CJl8,l(OB YCKOP8HHUX HOHOB 76&, 84

k,1, 13
6.xe B KpHcraJIJiax OJIHBHHa. Tax

1orxur npH reMneparype 
400°c B teqeHHO qerupex qacoB npHBO.l{HT K COKJ)aJ118HHD ,l{JIHH CJI8,l{OB 
HOHOB 

76G.t OT (35zg)MKM ,l(O .l{JIHH (10 1 5,!l)MKM H HOHOB 84 K,, -
·1 .ltO .MHHH 20,5 MKM. Or:a:Hr npH reimeparype 475°c B reqeHHe 6 qacoB 

npHBO)(HT K nonHoMy JfCqesHoBeHim cne,l(OB HOHOB Gi, Kiz H coKpame-
~ 
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HHD .It1IHH CJI8,It0B HOHOB Xe .ItO 9-IO WO{ B KPHCTaJIJiax OJIHBHHa. ' 

lHCKpmtHHaUHH pe,ItKHX npoTlIJ:8llllUX CJI8,ItOB Til81IUX H CBepx:ril81IIDC 
a,Itep B onHBHHax 38.TPY.ItHeHa H3-3a lfioHa OT ~uryp rpaB1I8HHH .ItHCJIO

KaUHR H KaDHJIJIHPHUX BKJIDqeuHR. 

lHCJIOK8.UHH B OJIHBHHax Hll8DT oowrno onpe,IteJieHHYD OpH8HTauHD; 
Kpoue roro, OHH qacTO H3rH0aDTCH H DpH ,It1IHT81IbHOU TpaBJI8HHH 

3allwta!OTCH B BH.It8 neTeJib. KaDHJIJIHpHHe BKJIDqeHHH BH,ItHH 

B KpHCTaJIJiax Oe3 rpaB1I8HHa; OHH xapaxrepH3YDTCH HaJIHtlH8K O,ItHoro 

HJIH .ltBYX BH,It81I8HHIDC uanpaBJI8HHR. CJI8.ItH THJ:8JIIDC qacrim Ha,lt8J:HO· 

ornmaDrca no xapaxTepy rpaBJI8HHH OT 3THX .lt8ql8KTOB. le.ltCTBHT81IbHO, 
B0JIH3H BHCOK03HepreTHqnoro yqaCTKa. TpeKa CKOpOCTb rpaBJI8HHH noc:re

D8HHO .3&18,ItJiaeTCH j B 3TO.lt oOJiaCTH uero,ItoM ."rpex B :rpexe n KOJ:HO 

BHHBHTb uenoqKy KOPOTKHX Tp8KOB, HB1IHDll!HXCH npo,ltOJilt8HH8K nporueu

uoro :rpeKa.. 

HauH npoBO.ItHJIHCb DOHCKH CJI8,It0B THJ:81IIDC a,Itep B KPHCTaJIJiax OJIH
BHHa H3 uereopHTOB "JhmOBCKHlt Xy:rop" H "Mapunaxu", HU8BlllHX pa3-

uepu OKOJIO 2 Lill. BHHBJI8HH8, npOTHlt8HHUX CJI8,It0B Dp0H3BO,JtHJIOCb DOCJI~
,JtOBaTeJibHOR DOJIHpOBKOR H TpaBJI8HH8M DOBepXHOCTH KpHCTMJia. IlpH 

K6%,ItOR D01IHPOBK8 ycrpananca CJIOR 30-40 MKKj perHCTPHPOBMHCb TOJib

KO C1I8.ItH, HUeBmHe uaqaJio H KOH8U B oO~eue KpHCTaJIJia. EWIH HaR.It8HH 
3 CJI8,Ita .ItJIHHO.lt 550-580 MKM H 0.ltHH .ItJIHHOA 700 MKM B o0pa3uax 

Me:reopHTa "JIHDOBCKH.lt Xyrop", rpH cne,Jta ,ItJIHHOlt OKOJIO 470-490 Ult)( 

H ,ItBa .It1IHHO.lt 600 MKM - B o0pa3U8 MereopHTa "MapbHJiaXTH".Cpe,ItHHe 
.ItJIHHU CJI8,ItOB ocraHOBOK a,Itep rpynnH J:811838. B 3THX MereopHTax 

Hll8DT pa3HH8 3uaqem1a, qro CBH,It8T8JU,CTByer O TOM, qTO perpeccHH 

uenpoaBJI8HH!iX C1I8.ItOB B 3THX uereopHTax npoHCXO,JtHJia no-pa3HOMy-. 

BBH,Ity OTCYTCTBHH KaJIHClpOBOK qyBCTBHT81IbHOCTH KHH8paJIOB H3 
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uereopHTOB B oonacrH z:>36 H qerxo BHpaxeuHoro aw,exra per

peccHH CJI8,ItOB B KOCMH1l8CKHX YCJIOBHHX H,It8HTH~HUHPOBaTb 3apa,ItH 

3THX C1I8,ItOB DOK8. H8 npe,ItcraBJiaerca B03MOXHmt; llOltHO JIHlllb npe,It
DOJIOXHTb, qro .ItJIHHaM CJI8,ItOB > 540 )(Kl( B uereopHre "JlHnOBCKHff 

Xyrop" H > 460 )(Kl( B MereopHre "Mapb&11axrH" COOTB8TCTBYDT 

3HaqeaHa arouHoro uouepa 2 ~70. OrHomeHHe qHc11a c11e.ItOB a.Itep 

?:?70 K qHcny CJI8.ItOB a,Itep rpynnH X81I83a .ItJIH 3THX oOpa3UOB coc
raBnaer 3-5.Io-7• 

34xiieKT pe~p8CCHH, HMeBme.lt uecro B OJIHBHHax H3 uereopHTOB 
"JIHDOBCKHR Xyrop" H "MapbanaxrH~ He DPHBO.ItHT K 3HaqHTe1IbHOMy 

C0Kpa.Dt8HHD .lt1IHH CJI8,ItOB raxenux a,Itep. B 3THX YCJIOBHJiX 00HapyzeH

HH8 B OJIHBHHWC H3 uereopHTOB CJI8.ItH .ItJIHHOR CBHme 1200 )(It)( uoryT 

CJIYXHTb .ItOKa3aTe1IbCTBOK CYJJt8CTBOBaHHH a,Itep C ?:? II0 B cocraBe. 
nepBHtlHOro KOCMK1l8CK0ro H3JiyqeHHH. 

lhleD~Heca.oOpa3~H OJIHBHHOB H3 3Tl!X uereopHTOB D03BOJiaDT 

npOH3B8CTH DOHCK~ .ItM8KHX TpaHcypaHOBUX a,Itep ua YPOBlle ~ m-2 

or HBreHCHBHOCTH Mep ypaHa B cocraBe nepBHqHoro KocumecKoro 
H3JiyqeHHH. 

T£8TbH rnaBa DOCBH~eHa DOHCKaM CBepx:razenux 3JI8M8HTOB B 
npHpO,ltHlilX oOpa3uax. IlpH DOHCKax ,ItaJieKHX TpaHcypaHOBUX 3JI8M8HTOB 

npe,ItDoJiaranocb, qro 3JI81'8HTH I08-II4 HBJIHDTCH XHJlHqecKHMH aHMO
rallH 3Jie»eHTOB OT Os .Ito Pt coor»ercrBeHHO. lJia oOHapyxeHHH H 

H,It8HTH~KauHH pe,JtKHX COClHTH.lt ,It8JI8HHJi B TaKHX oOpa3~ax OWia 003-

,ItaHa BHCOKoqyBCTBHT81IbH8,SI OeclfioHOBaa M8TO.ItHKa, OCHOBaHHaa Ha 
perHCTPa.IlHH COBDa,It8HHR CJI8AOB OCKOJIKOB ~81I8HHR B CJIOHX DORl!l(ep
Hl:IX nneHoquux uarepHMOB (20). 

Caron ~enaD cnon DJiacTua (nonHKapOoHa:ra HJIH naacaHa) 
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TOnll{HHOR,cyll{eCTBeHHO M8HLmeff npoOera OCitOJIKa A8n8HHSI B 3THX 
)t8T8KTOpax,npHKJI8.,l{UBMCH It Oonee TOnCTOMY cnoD naBcaua. 
Hccne.n;yeMuR o6pa3ert H3MenLqanca H HaHOCHnCH cnoeM 3 Mr cM-2 

Ha naBCaHOBYD no.n;noxxy, CJIYXHBmyD OAH0Bp8M8HHO A8T8KTOPOM OCKOn
KOB .n;eneBHH. K npenapaty TOHKHM cnoeM BnnOTHYD npn-
Itna.n;uBanHCL .n;BoRnue cnon nnacrHxa. Ilpn 3TOM ocxonxn 

.n;eneHHH a.n;ep, oOpa30BaHHue B oOpasue, uoryr pencTPHPOBanca 
o.n;HOBpeMeuuo B tpex cnoax nnacTHita. Ilpenaparu c .n;erexropoM noMe
lllanHcL Ha rny6HHY 30 M DOA 38Mnea. BpeMH 3KCIT03HltHH COCTaBnano 
oxono IOO cyrox. Ilocne TpaBneHHR cnoeB nnacTHxa noucKH peAKHX 
co6UTHR .n;eneHM s.n;ep npOHSBO.n;HnHCL C nOMO~D HCKpoBoro npoOos 
TOHKoro cnos nnacTHKa. 

lns H,lt8HTH~HKauHH aKTOB AeneHHR s.n;ep npoBO)tMCR MHKpOCKOUHqec
KHR npocMoTp cnoeB nnacTHKa B oonacrsx, Henocpe.n;crBeHHO npMeraB
mHx It Keery npoOos rouxoro nnacrHKa. Taxas npoue.n;ypa no3BonHna 
B COTHH pas yBenHqHTL CKOPOCTb npocMOTpa npH ITOHCKaX P8AKHX co-
6UTHR H HCKJIDqHTL <p()H OT cnyqaRHUX IlOBP8XJt8HHR H .n;ecpeKTOB CTpyx
Typu nonoepHUX )t8T8KTOPOB. 

HaMH 6HnH IlpOB8)t8HU H3Mep8HHR H pacqerU 34¢E)KTHBHOro CnOH 
npenapata K 3qxp (21) AnR reouerpHH c .n;ByMs (2 .IT - reo~etpns) n 
Tp8MR CJIOHKH )t8T8KTOpa ( 4 Ji - reOM8TpHR) • CornaCHO 
3THM HSMepeHHRM H pacqeraM, B "reolleTpHH-4 Ji." MH cnos OKHCH 
CBHHI~a (PfO_z) onrHMMLBaH ronll{HHa cnos npenapata paBua 3 Mr/ci.2; 
npH 3TOM 3~KTHBHO pa60TaDll{as ronll{HHa cnos coctaBnseT R 3qxp = 

1,2 ur/cu
2

• lJyBCTBHT8nLHOCTL .n;aHHOR ll8TOAHKH onpe.n;enaeTCR B 
OCHOBHOM C06CTB8HHliM qx>HO.M A8T8KTOpa (nnaCTHKa), co.n;epxaHH8ll' .. 
ypaHa B Hccne.n;yeuou o6pa3rte H BpeueHeM 3KcnosHitHH. Co.n;epxaHne 
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ypaaa B nnacrHKe oqeHL HH3Itoe-Io-10 - ro-11 r/r, a B HccneAye
uux oOpasuax OHO 6UJIO ro-6 - ro-8 r/r, Il03TO~Y qyBCTBHTenLHOCTL 
M8TO,ll;HRH ( B npe.n;nOJIOll:8BHH, qro nepHOA nonypacn8.,l{a HCCJie.n;yeuo-

ro 3Jl8ll8HTa J)8.BHH8TCH 109 Jl8T) iocTHraeT SHaqeHHH IO-I2-IO-I3r/r. 
C nOMOl(LD 3TOH M8TOAHKH HCCJie.n;oBaHO H8CitOJILitO A8CHTitOB pas-
JIHqHUX ot1pa3ItOB: qHCTU8 npenapaTU OT.n;enLHUX 3Jl8M8HTOB, raneHHTU 
H APYrHe MHH8PMU THX8JIUX 3Jl8ll8HTOB, CBHHitOBU8 CT8KJia, IlOJIHMe
TaJIJlHq8CltH8 PYAH H ~paKitHH HX M8TMJiyprHqeCKOtt nepepa60TKH, 
oxeauxq8CKH8 AOHHU8 OTJl0ll:8HHH H .n;p. 

P83YJILTaTU HCCJ18AOBaHHtt ps.n;a o6pa3ItOB npeACTaBJl8HU B Ta6JIHit8 2. 
H3 3TOR Ta6JIHitlil BH.JJ;BO, qTo ue 6uno o6uapyxeuo 3qxpe1tra, npeBumaJJ
~ero qx>B OT.cnourauuoro )t8Jl8HHH npHJLe~ett ypaua B HCCJie.n;yeMWC 
ot1pa3rtax. 

2. MeTOAOM AH3Jl8KTpHq8CKHX A8T8ItTOpoB npoBOAHJlHCL IlOHCitH 
CJieAOB OCKOJIKOB cnourauuoro .n;eneHHH CB8PXTRll:8JlUX 3Jl8M8HTOB.B 
MHHepaJiax H3 pa3JIHqHUX riupoTepMaJILHUX o6paSOBaHHR,·nerJLaTHTOBUX 
JLecropox.n;eHHR, co.n;epll:all{ll CBHH8It HnH uaxO,D;HBmHXCR B KOHTaKT8 
co CBHHitOB!iMH coe.n;HH8HHHMH (22). 

HeooxoAHMliM ycJIOBHeM o6uapyxeuna 3qi«peKTa_ OT cnoHTauuoro Aene
HHa B8H3B8CTHUX 3Jl8M8BTOB RBJlaeTCH npeBum8HH8 3HaqeuHR B03pacra, 
onpe.n;eJieHHOro no nJIOTHOCTH CJ18AOB CllOHTaHHoro A8Jl8HHH Ha,D; 3Ha
qeHHHMH, nonyqeuuwi:H .n;pyrHMH M8TOArutH. lJIH OOJILmHHCTBa oOpaSitOB 
onpe.n;eneHHue HaMH suaqeHHH aOcoJinruoro BospacTa cymecTBeHHo 
M8HLme, qeM AEUIHlile, noJiyqeHHlil8 KaJIHH-aprOHOBliM M8TOAOM.· TOJILKO 
AJIH ot1pasua ~noronnra, a Trua:e AJIH KBaprta, KOHTaitTHPYDlllero c 
llHpHTOM, B03paCT 6UJI onpe.n;eJieH B (5,5:!;I,7).IUiH Jl8T H (I,0_!0,2) 
MJip.n;.neT COOTB8TCTB8HHO,B TO xe Bp8MH no ,!iaHHUll KMHtt-aprouoBoro 
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Ta6:mma 2 
IIOMCfilf S<t<PEh.1'A- CIIOHTABHOIO .llEJIEHHH B OEPASUAX 

METO.llOM COBIIA.IIEIIl11{ "2ll - <fff
11 

:EOMETPHH 

JeJi Ha.3BaJme 
.B:peMH 3RCll03}I rr.n:omaru, rr.n:olll8,Itb n:po 'lll!CJIO ,ne-.tmi1 3KCITOHHpO CMorpemmir Jiemrfi nn o6pasrto.B (.B CYTRB.X) 2CJIO cJioe.B; u2 Ha I':paMM CB, M 

6pasua I 2 3 4 5 6 7 Ifl I'O,It 
I. CTeKJIO N, 3 I06 5 5 2 I . O,I2 2. MeTaJIJIHqecKHR CBHHeu ns ra.nem1Ta · 74 2 2 0,3 0,I5 3. OOpaaeu H3 ra.neHHTa ;; XHM. oOpaOoTaHHUR 9I 2,7 2,7 I 0,5 O,I2 4. I'aJieHHT - py~a N,I I96 4,4 4,4 I I,5 0,05 5. CTeKJio lh II no 2 ·2 I 0,25 0,3 6. I'aJieHHT - py~a N,?. 

II4 4 2 2 0,8 0,2 7. KOHKpeuHH Tnxoro 
OxeaHa N> 6298 · 90 2,5 2,5 I I,3 0,5 8. KOHKpeuHH N• 6002 I38 4 I,5 2 2,4 0,3 9. KOHK~eUHH oqnmeHHUe N,·68 5 

I30 2 2 I 0,3 0,25 

TaOJIHUa 2 (IIpo~OJIXBHHe) 

I 2 3 4 5 6 7 8 

IO. C.mtHUO.BBJI ~OJibI"a 
2 80 I • I5;t4 

(683 3at!lRTH) 92 4 

II. C.BliHUOBBJI Q)OJibI'a 
(TonmnHa nepexpu-

IIO 4 I 7 I 2,0±□ ,8 
Tmi I5U r /c112J 

12. 
W04 + U 22 0,035 0,035 5I 60 4I0±50 



MeTo,n;a B03pacT 3THX o0pa3UOB _paBHHeTCH I,7 WIH.JieT H 250 WIH~ 

JieT (2J). 0,D;HaKo H30!ITOK qHCJia cne.n:oB OT OCKOJIKOB ,n;eJieHHH, 

nonyqeHHblA ,n;nH 3p1x oOpa~on, 1101:eT Obin oOycnoBJieH 1mrpauHen 

ypaHa H3 HCCJie,D;OBaHHblX o6pasnoB. 

3. Eb!nH npoBe,D;eHbl nccne.n;oBaHHH KOHKpenHn - HeOoJILmHX OKpyrJiblX. 

oOpa30BaHHn, COCTOHmHX H3 CJIOeB OKHCJIOB H rHApoOKHCJIOB 1:enesa 

H uapraHna (24). 3ur KOHKpeUHH O&nH ,n;oOHTbl co ,n;Ha Tnxoro oxeaHa 

(rnyOHHa 5000 M). 

KOHKpeuuu HBJIHDTCH H30HpaTeJILHblMH aACOpOeHTaMH nenoro pH.n:a 

TH!:eJiblX 3JieMeHTOB, B TOM qHcJie CBHHna, TOJIJIHH, PTYTH H TOPHH; 

K03qxpHUHeHT oOorameHHH TaKHX 3JieMeHTOB ,ll;OCTHraeT ro5 - 106 no 

cpaBHeHHD C OKeaHCK08 B0,11;08. ,B xeneso-MapraHneBblX KOHKpenHHX 

MoryT 6.,ltCOpOHpoaaTLCH .n:aneKHe TpaHcypaHOBble 3JieMeHTbl K8.K 3eMHoro, 

raK H KocuuqecKoro nponcxox.n;eHHH. 

B ueHTPOJILHOn qacTH HeKOTOpblX KOHKpeuHR O&nH oOHapyxeHbl 

Kp~CTOJIJibl TIOJieBblX mnaroa, KOTOpble HBJIHDTCH ,n;eTeKTOpcWH OCKOJIKOB 

,n;eJI8HHH HA8p. lliIOTHOCTL cne,n;oB OCKOJIK&B ,n;eneHHH Ha 3THX KpHCTOJl-
3 4 2 · nax COCTaBJIHJia OT IO ,11;0 IO I/cu• E.n:HHCTBeHHl:Dl HCTOqHHKOM 

<pOHa B 3THX YCJIOBHHX HBJIHeTCH CTIOHTaHHOe ,n;eneHHe H.n;ep ypaHa, 

BXO,ll;nmero B COCTaB KOHKpeuun. Pe3yJILTaTbl H3MepeHHR co,n;epxaHHH 

ypaHa MeTO,ll;OM aKTHBattHOHHoro aHOJIH3a (2I) ,ll;OJIH BeJiuqHHY (3-5).108 

r/r ,ll;JIH. KPHCTOJIJIOB TIOJieBblX mnaTOB H 5.ro-7r/r - ,ll;JIH CJIOH aemecTBa, 

He~ocpe,n;cTBeHHo npHJ1eraamero K MHHepany H3 KOHKpeuHn. 

ECJIH npe,D;TIOJIOXHTL, qTO B03paCT KOHKpenHn He npeBbllllaeT 

.2-J MJIH.JieT, nonyqeHHble 3HaqeHHH TinOTHOCTH cne.n:oB OT OCKOJIKOB 

,n;eJieHHH HAep B 3THX KpHCTMJiax B 3HaqHTeJILHOR qacTH cnyqaea He 

oO~HCHHDTCH BKJl6.,ltOM OT CTIOHTaHHoro .n:eneHHH ypaHa. 
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IlOCKOJILKY B xeneso-:uapraHneBblX KOHKP8UHHX Morna l1l!8TL M8CTO 

1rnrpanHH ypaHa H3 oOnacrn, Henocpe,n;cTB8HHO npHJieraBmen K KpHc

rannau noneBoro mnara, BOnpoc o nponcxo:E,11;eHHH H30HrKa cne,n;oa 

OCKOJIKOB ,11;8JI8HHH ocraeTCH OTKP!lrW. 

Onb!Tbl no npHMOR perHCTpauHH aKTOB ,n;eneHHH HA8p B 

BemecTB8 KOHKP8UHtt H8 npHB8JIH K oOHapyxeHHD 3qxp8KTa, npeBHmai>mero 

<p()H OT npllllecett ypaHa (raOJIHUa 2). lnH nOBb11118HHH' qyBCTBHT8JILHOCTH 

3THX 3KCnepllll8HTOI H800XO,ll;Hll0 npOB8CTH XIDlHll8CKYD oqHCTKY aemecTaa 

KOHKpenmt or ypaHa. 

4. IlpOBO,ll;HJIHCL Ollb!Tbl C neJILD Bb!HCH8HHH npOHCXO:E,11;8HHH CJI8,11;0B 

OT THX8JiblX 3apru,;8HHblX qaCTHU, oOuapyxeHHWC paHee ua H8KOTOpblX 

oOpasnax CBHHUOBblX CT8KOJI (25)~ 

IlpOB8,11;8HHbl8 HaKH llCCJI8,ll;OBaHJUI qyBCTBHT8JILHOCTH CBH!mOBblX 

cTeKon noxasanH, qro ,n;na.uerpH cne.1t0B rHxenwc qiparueHTOB Bnnor& 

,11;0 HOHOB ,7 cymecrB8HHO M8HLme, qew CJI8,lt0B OCKOJIKOB .iteJieHHH; C 

,1tpyron cropOHbl, ,ll;H&l8Tpbl CJI8)t0B YCKOp8HHblX HOHOB, aaqHuai' C Zn·, 
BTIJIO?lt ;ito OCKOJIKOB ,n:eJieHHH ypaHa,npaiti-nqecKH O,D;HHaKOBbl-. '3ror 3qxp8Kr 

.n:enaer H8BO3MOll:HblM ,ll;HCKpWLHHauHD aK?OB .n:enirnHH ypaHa H ,n;aneKHx' . 

rpaacypaHOBblX 3JI0M8HTOB no .n:nauerpaM cne.n:oB B CBH!mOBWC CTeKJiax(26). 

IlpHMble xourpon&Hble onbltbl no onpe,n;eJieHHD BepoHTHocru ,n;eJI8HHH 

H,lt8p CBHHi(a 0blCTpblMl1 KOCMHqecKHMH qacTHUaMH yxasliaanr; llr°O:IlpH 

npoBe,n:eHHH nOHCKa CBepxTHX8JiblX 3JI8M8HTOB B oOpas~aic,coieplliamibc"· 

CBHHeu H ,n;pyr,rn rHxenHe 3JI8MeHrH,Heooxci.n:nuo ,n;eTaniHo y1fnruBa'.T& · ·:.·.-.• 

qJOH OT KOCJLHqecxnx nyqett.BepOHTHOCTL ,n;eneii1rn HAElP cmrniia HYKJIOi1H'o11 

KOMnOH8H?Olt KOCMHll8CKOrO H·3JiyqeHHH HaR,n;eHa paBHOlt 15+4 ;lt8JI8HHSI 

Ha rp&O( CBHHna B ro.n: (Ta0nnna·2). 

Pe3yJluarbl paOOTbl MOXHO CB8CTH K'·cJI8,D;JDmeMJ: 
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I. lfCCJl8)tOBaHa B03MOll:HOCTJ, npoBe,JteHJUI noHCKa ,JtaJieKHX TpaHC
YpaHOBliX 3JieMeHTOB B COCTaBe nepBHqHoro KOCMl!lleCKoro H3JIJlleHHH. 

IloKa3aHo, IITO O)tHID,! H3 uaH<lOJiee nepcneKTHBHHX oO-r,eKTOB TaKHX HC
CJie,JtOBWIHll uoryT CJIJJl:HTL OJIHBHHli H3 xeJie30-KaMeHHliX MeTeopHTOB. 

2. IIpoBe,JteHli HCCJie,JtoBaHHH OJIHBHHOB H3 II MereopHTOB THna 
naJIJiaCHTOB H M030CH,Jt0pHTOB. YcTallOBJieHo, IITO HaHOOJiee nO,JtXO)tSll!lH
MH oOpa3naJJH )tJIH nOHCKOB CJie,JtoB CBepxTaxeJIHX n,1tep HBJIHDTCH uereo
PHTli "RHnOBCKHll XyTop" H "MapLHJiaXTH"; nJIOTHOCTH CJie)tOB H,Jtep 
rpynnu xeJie3a H Mep B oOJiaCTH 2 ~ 40 B OJIHBHHax H3 3THX ue·Teo
PHTOB )tOCTHraDT 2~6xI06 I/cu2 H 5; I5xro3 r/cu2 COOTBeTCTBeHHO. 

3. lfccJie)tOBaHU CBOllCTBa OJIHBHHOB_ H3 MeTeOpHTOB, B qacTHOCTH, 
IIYBCTBHTeJILHOCTJ, K ycKopeHHHM THJl:0Jlli)( HOHaM ( ·:;z.. , {;,e_. 0 /4_ ) ,,,.,_,., ' , 
H CTa<lHJILHOCTJ, CKpHToro H30<lpaxeHHH K B03,JtellcTBHD <lOJILmHX )t03 
CJia0oHOHH3YD~HX qaCTHn H OTXHry npH Teuneparypax B OOJiaCTH 
300°-50o0c. YcTaHOBJieHo, IITO B OJIHBHHax H3 MeTeOpHTOB "RHnOBCKHll ' . 

XyTop~ H "MapLHJiaXTH" HM8JIO MeCTO COKpa~eHHe )tJIHH CJie)tOB THlt8JlliX 
a.1tep B ·KOCMOce, oOycJIOBJieHHOe, no-BH)tHMOMY, TepMH-
qecKH)( B03,Jt0RCTB~~M COJIH811HOR pa,1tHanHH. 

4. Pa3pa<loTaHa MeTO,JtHKa .ltHCKPHMHHanHH npoTall:eHHliX CJie,JtOB 
T1pteJIHX qaCTHn B YCJIOBHHX (jX)Ha OT ·TpaBJl8HHH )tHCJIOKanHn H KanHJIJIH
poB. Rs pacnpe,1teJ18HHll )tJIHH_ CJie)tOB B OJIHBHHax H3 MeTeOpHTOB onpe

)teJI8Ha OTHOCHTeJILHaa HHTeHCHBHOCIJ, H,Jtep B oOJiaCTH 2~70; ycTaHOB
JieHO, IITO oua HaXO)tHICH .Ha YPOBHe 3-:-5xro-7 no OTHomeHHD K MPaM · 
rpynnu xeJie~ .ltJIH . 3THX o.Opa3noB. 

5 • .-IlOKa3WIO ,. IITO mi:eD~Heca oapasnu OJIHBHHOB H3 MeTeOpHTOB 
"RHnOBCKHR XyTop" H "MapLHJlaJCTH" no3B0JIHDT npOH3B8CIH noHCKH 

/ -2 ,JtaJieKHX TpaHcypaHOBliX Jl)tep H~ YPOBHe ::- IO .. OT HHTeHCHBHOCTH 
H,!tep TOpHH H ypaua B COCTB.lle nepBHIIHOro KOCMH11ecKoro H3JIJ110HHH. 
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6. Pa3pa<loTaHa BliCOKOIIYBCTBHieJILHaa MaJIOqX)HOBaa MeTO)tHKa 
perHCTpanHH pe,!tKHX CO<lUTHR )t8Jl8HHH H,lt8p no Ha0JID)t8HHD COBna)teHHR 
CJl8)t0B B )tBORHHX CJIOHX nJieHrrn. YcTaHOBJl8HO, IITO. BepXHHH rpaHHna 
3qxpeKTa )tJIH HCCJl8)tOBaHHliX MHH8paJIOB, CTeKOJI H ropHliX nopo,!t Haxo
)tHTCH Ha ypOBH8 0,5 - 0,05 )t8Jl8HHH Ha rpauM 00pa3na B ro.1t, IITO 
COOTBeTCTBY8T KOHU8HTpanHH ,JtaJieKHX T);!aHcypaHOBliX :meMeHTOB 

10-12 - 10-13·· r/r (npH T112 = · ro9 JieT) 1oHa onpe,1teJ1aerca co,1tep~a
HHeM ypaaa B 3THX o0pa3nax. 

7. llccJie,JtoBaHH8 npOHCXOJ[)teHHH <lOJILmon IlJIOTHOCTH CJl8)t0B B 
MHHepanax H3 KOHKpenHR, 'a Ta.ue H8KOTOPHX .ltPYI'HX npHpO,!tHliX. o6pa3-

UOB no:ita.3aJIO, IITO H8JIL3H HCKJIDIIHTL 3qxpeKra MHrpanHH ypaaa H3 
3THX o0pa3UOB. 

8. IloJiyqeHo 3Ha118HHe 15:4 ,JteJieHHa/r ro,Jt )tJIH B8POHIHOC~H 
,JteJieHHH M8P CBHHna HiKJI6HHOR KOMUOH8HTOR KOCMHll8CKOro H3JiyqeHHH 
Ha ypOBH8 MOpa. ·Ilo3TOMJ npH IlpOBe,JteHJUl nOHCKa ,JtaJieKHX rpaHcypaHO
BliX 3JieMeHTOB B o<lpa3nax, CO,JtePJt~HX CBHHen H ,1tpyrHe THX8Jlli8 

3JieMeHTli,HeoOxo)tHMO )t8TaJIJ,HO YIIHTllBaTL BKJ!a)t OT KOCMHlleCKOro (jX)Ha. 
0CHOBHli8 pe3yJILTaTU )tHCcepranHH onyOJIHKOBaHU B pa<loTax 

(17,IB,20-24, 26) H 6WIH .1tonoxeHu Ha KOHlf>epeHn~H no ¢~3HKe rHJtenux 
. HOHOB (.llyaua, 1971), KOH¢ep8HnHH no H,!t8pHOR (jX)Torpa¢HH H )tH3JieK

TpHqeCKHM )t8T8KTOpau (EyxapecT, 1972) H 36-on Exero,JtHOR KOH¢epeH
nHH MereopHTHoro oa~ecraa (laaoc, 1973). 
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