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I .. Bae.neane 

ITpooneMa cymecTBOBaHHH HOBOfi oonaCTH OTHOCHTenbHO CTaoHnbHbiX 

C:BepXTH>KenbiX TpaHCypaHOBbiX aneMeHTOB npHBneKna B nocne]lHHe rO.Ilbl 

BHHM8HHe oonbWOrO Kpyra HCCne.noBaTenefi - KaK TeopeTHKOB, T8K H 

aKcnepHMeHTaTopoa. 

O.niiaKo BhmonHeHHbie B nocne.naee apeMH OITb!Tbl no CHHTeay, 

a TaK>Ke ITOHCKy B ITpHpO.IlHbiX Oopaauax H nepBHqHOM KOCMHqeCKOM Hanyqe

HHH .naneKHX TpaHcypaHOBhlX aneMeHTOB ITOKa He IT03BOnHIDT .c.nenaTb O.llH0-

3HaqHhlfi Bb!BO.Il 0 cymeCTBOB8HHH HOBO!f oonaCTH CT80HnbHOCTH .llnH aTOM-· 

HhiX HoMepoB z BonH3H 114 ( HnH 126). ITo.npooHbitl ooaop TeopeTHqecKHX. 

H 9KCITepHMeHTanbHbiX HCCne.noBaHHlf, ITOCBHWeHHbiX 9TOlf npooneMe, co.nep

/ 1 2 8/ . 
>KHTCSt B ' ' o 

UenbiD aacToHmefi paooTbi HBHnocb BhiHCHeaue nponcxo>K.neHHH cne.noa 

Tst>KenhiX qacTHu, ooaapy>KeHHhiX HaMH B 1968 ro.ny npJI. ;TP.flBneHHH aamHT

HhiX CBHHUOBbiX CTeKon H xpycTanH 19 BeKa. / 4 / • TaKHe >Ke cne.llbl HaoniD-

• .nanHCb B paooTe /S/ t r.ne ~apH.Ily C oonbWHM qucnOM C~HHUOBhiX CTeKon 

HCCne.noaanHCb oopa3Ubl1 CO.Ilep>K8111He BHCMyT, BOnb$paM1 pTyTbo 

3$«PeKT, KOTOpb!fi Haonro.nanCH Ha qacTH paanHqHbiX CBHHUOBbiX CTeKon, 

COOTBeTCTBOBan 2-JQ .neneHHHM H.llep Ha rpaMM CBHHUa B ro.n. 
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K.aK ITOKaSanll KOHTpOnbHbie Ollb1Tbl1 BbiiTOnHeHHbie MeTO,llOM aKTHBB

/4 56/ 
UHOHHOI"O aHanHSa ' 1 

1 CITOHTaHHOe .lleneHHe CO,lleplKaiUHXCH B CTeKnax 

MHKponpnMecett ypaaa Morno o6ycnOBHTb He 6onee 5% aa6moaaeMoro •mc

na cneaoa: <Poa oT aeneHHH TopHH, coaepJKamerocH B aTHX cTeKnax 

'( .~ 10~5 r/r /4/), 6bm npeae6pelKHMO Man. OueHKH BKnaaa oT aeneHHH 

H,llep CBHHUa HyKnOHHOfi KOMITOHeHTHOfi KOCMnqecKOI"O HSnyqeHHH, npOHSBe

,llElHHbie B pa6oTe /4/, aanH aennqnay Meaee .llByx JleneHHA H,llep aa rpaMM 

CBHHUa B I"OJle 

3TH OUeHKll OCHOBbiBanHCb Ha 9KCTpanonHUHH pesynbTaTOB OllbiTOB 

ITO onpeneneHHID BepOHTHOCTH ,lleneHHSI' H,llep BHCMyTa H TOpHH Ha BblCOTaX 

15,000·-20000 M H"" 4000"M (llaMHp) /7/ .H Ha ,llaHHbiX 0 BepOSITHOCTH .llene

HHH TOpHH Ha ypoBHe MOpS!, nonyqeHHblX .llnH WHpOTbl MocKBbl /8/ • llpH 

npoBe)leHHH KOnHqeCTBeHHhlX OUeHOK npHHHManOCb BO BHHMaHHe, qTo 

,ceqeHHe ,lleneHHH HJlep CBHHUa 6biCTpbiMH HefiTpOHaMH B o6naCTH aHeprnfi 

ao 200 MaB, no KpafiHefi Mepe, B 2 pasa MeHbwe, qeM ceqeaHe aeneHRH 

BH~MyTa /9/1 H qTO HyKnOHHaH KOMITOHeHTa nornomaeTCSI nepeKpblTHHMH 

li CTeH8Mll S,llaHHfi. 

llpe,llnonaranOCb TaKlKe, qTo npH norpyJKeHHH B aTMoctflepy ,llO 

. ypOBHH MOpS! cneKTp HyKnOHHOfi KOMITOHeHTbl CMemaeTCH B CTOpOHy MeHb

WHX aaeprnfi /71, n qTo npn nepexoa~ oT wnpoTbi 30° ( ll~MHp) K 6onee · 

BbiCOKHM WHpOTaM HHTeHCHBHOCTb HetiTpOHHOfi KOMITOHeHTbl Ha ypOBHe MO

pS! npaKTnqeCKH OCTaeTCH ITOCTOHHHOfi /10/• 

Ha ocaoaaann aTnx oueHOK B pa6oTe 141 6bmo caenaao saKniDqeane 

0 TOM, qTO tPOH, o6ycnoBneHHblfi KOCMHqecKHM HSnyqeHHeM, COCTaBnHeT, 

ITO-BH,llHMOMy, ManyiD ,llOniD atfltfleKTa, 06HapylKeHHOI"O B CBHHUOBbiX CTeK

nkx, XOTSI 'ns~a OTCyTCTBHSI npSIMblX 9KCnepHMeHTanbHblX ,llaHHbiX 0 ,llene
HHH CBHHUa KOCMRqeCKHMH qacTHUaMH Ha ypOBHe MOpS! 9TOT a<PtfleKT B Hac

TOSIIUee BpeMH HenbSSI nonHOCTbiD HCKniDqHTb" / 4 / •. 3TOT pesynbTaT no

ny:<mn, Kasanocb, aesaBHCHMoe no,llTBeplKJleHne B onbiTax c 6onbWHMH npo-

4 

nopunoaanbHhiMH cqeTqnK 

. nonyqeHO 3Haqeane OT .. 2 

TO lKe BpeMH B OllhiTaX C 

HSOTOITOM CBHHUa 
208

. Pb 

aa11o acero · 4 nMriynbca, · 

Ha rpaMM B I"Ollo 

PesynbTaThi, nony:'l• 

HaJlelKHOI"O ITO,llTBeplKJleHH 

,lleneHHSI1 BbiiTOnHeHHhlX :. c· 

SKcnepuMeHThi · nponaaoar. 

qano BKnaa oT SIJlepao-a~ 

B aTHX onbiTax 6biT. 

coanaaeaHlt nMnynhcoa o~ 

nnqecKolt PYllbi n caiuiuo1 

aano OlKHJlaTb B npeJlnon• 

HOB aeneHHSI v aensaec~ 

qeao B npeJlenax oT 5 .llC 

atfltfleKT, Ha5niD,llaBWHfiCH , J 

cnoaTaH!IhiM aeneaneM cE 

aee qncno MrHoBeHHhiX H 

8 CBSISH C STHM.BO 

onbiTOB c npnMeaeaneM JJ 

SI.llep. 

ll. KoHTponbHb1E 

cnoaTaHJ 

nnSI npoBe)leHHSI KOJ 

ua peHTreaoscKnx samnTJ 

a<PtfleKT COOTBeTCTBOBan 

B I"O,ll /4,5/ • 



!OnH9HHbl9 M9TO.QOM aKTHBa-

HHe coaep~amnxcH B cTeKnax 

6onee 5% aa6niDrtaeMoro qnc-

rerocH B aTHX cTeKnax 

OueHKH BKnaaa oT aeneHHH 

qecKoro nanyqeHHH, nponaae-

llBYX aeneaua H.Qep aa rpaMM 

nHUHH peaynbTSTOB OllbiTOB 

3HCMyTa H TOpHH Ha BblCOTSX 

l .QSHHhiX 0 BepOHTHOCTH Aene

WHpOTbl MocKBbl /8/. npn 

lnOCb. BO BHHMSHH9 1 qTo 

tTpoHaMH B o6nacTH aHeprna 

Hbwe, qeM ceqeHne aeneHHH 

tornomaeTCH nepeKpbiTHHMH 

K9HHH B STMOC~~py .QO 

CMewaeTCH B CTOpOHy M9Hb-
. 0 . . 

~pOTbl 30 ( naMHp) K 6onee. 

~ KOMDOH9HTbl Ha ypOBHe MO-

l/ 6bmo caenaHo aaKniDqeHHe 

M H3nyqeHH9M1 COCTaBnHeT1 

K9HHOrO B CBHHUOBbiX CTeK

pHM9HTanbHbiX naHHhiX 0 nene

lBHe MOpH 9TOT 9~~eKT B Hac

, 141; 3ToT peaynbTaT no-

Ie B ODbiTSX C 6onbWHMH npo-

nopUHOHanbHbiMH C'I9T'IHKSMH 1 B KOTOpbiX llnH CBHHUOBbiX CT9KOn 6btn0 

nonyqeHo aaatieHne oT 2 llO 4 neneHnfi aa rpaMM cnnaua a ron Ill!. B 

TO ~e BpeMH B Oflb!TSX CO C'leTqHKSMH 1 3arpy~eHHbiMH paaneneHHbiM 

2os Pb 
H30TODOM CBHHUa 1 3S 160 CyTOK 9KCll03IIUHII 6binO 3aperiiCTpnpo-

BaHO BCero 4 IIMnynbCS 1 'ITO COOTBeTCTBOBano npiiM9pHO 0,5 ll9neHHH 

Ha rpaMM B ron. 

PeaynhTaTbi, nony'leHHbie B pa6oTax 14,5,11/, ae HaiUnn, onaai<o, 

Halle~aoro nollTBep~eHIIH B onbxTax no perncTpaunn aKTOB cnoaTaaaoro 
3 . 

neneanH, BbmonHeHHhiX c noMowb·ID · He aefiTpOHHhiX neTeKTopon /2/. 

3KcnepnMeHThi nponaaonnnncb B waxTe Ha rny6nae - 400 · M, 'ITo ncKniD

qano BKnan OT Hll9pHO-aKTHBHOtl KOMflOHeHTbl KOCMHqecKoro II3ny'I9HHHo 

B aTnx onbxTax 6bmo ycTaaoaneHo, 'ITO 'IHcno nBofilfbiX H TpofiHbiX 

COBnaneHHH HMnynbCOB OT aell:TpOHOB nmr CBHHUOBOtl ~paKUHH nonHMeTan

mttieCKOH pynbi H CBHHUOBOrO CTeKna B neCHTKH pa3 M9HbWe, qeM cneno-

aano o~nnaTb B npennono~eann, qTo cpenaee 'IHcno MrHt>BeHHhiX Hell:Tpo-

HOB lleneHHH V H9H3B9CTHOrO CllOHTSHHO nenHwerOCH II30TOlla 3SKniD

'19HO B npenenax oT 5 no 10. Cornacao oueHKaM, npnaen.eHHhiM B /2/, 

9~~eKT1 Ha6niDnaBWHHCH paHee B 9THX o6pa3USX1 MO~HO 06bHCHHTb 

CllOHTSHHbiM neneHH9M CBepXTH~enbiX Hllep, ecnH npellllOnO~HTb 1 'ITO cpell

Hee qncno MrHOB9HHbiX Hell:TpOHOB V = 1,5, 'ITO Kpatlae ManoBepOHTHO. 

B cBH3H c aTHM B03HHKna Heo6xolliiMoCTh npoBelleHHSI KOHTponhHhiX 

onbiTOB c npnMeHeaneM .npyrnx cnoco6oB perncTpauun ocKonKoB .r~.eneHHH 

Hnep. 

II. KoaTponbHbte OllbiThi no npHMOMY aa6niDneaiiiD ocKonKoB 

CllOHTSHHoro lleneHHH B CB.UHUOBbiX CTeKJiax 

llnH npoBe.QeHHH KOHTpOnbHbiX OllbiTOB HSMH 6btnii Bbi6paHbl .QBa o6pa3-

ua peHTreHOBCKHX 3SWHTHblX CTeKon, nnH KOTOpblX aa6niDilS9MblH paaee 

a#eKT COOTB9TCTBOBan (7:!:.2) H (4,0:!:.1,5) .QeneHIIfi Ha rpaMM CBHHUa 

B rOll /4,5/. 
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TIOCKOirbKy cymecTBYIOIIXHe MeTO.IlHKH perHCTpaUHH pe.llKHX C06biTJdt 
. . /12/ 

aeneHHSI SI.Ilep p6JI8.1l810T 6oJihWOH Tpy.lloeMKOCThiO ··- HJIH He o6ecne'IHB8-
" . /13/ 

lOT O.llH03Hi!-'iHOit H.lleHTHqJHK8UHH OCKOJIKOB ·aeneHHSI SI.Ilep -· 1 H8MH 6bin8 

cneUH8.1IbHO paapa60T8H8 M8.1IO~OHOB8SI MeTO.IlHK81 OCHOB8HH8SI H8 perHCT

paUHH COBTI8.1leHHit CJie.llOB OCKOJIKOB B .llBYX CJIOSIX TIOJIHMepHOit nneHKH. 

Q6paae~ H3Me.1Ih'i8nCSI B TOHKHil: nopoWOK H8 mapOBOil: MenhHHUe H 

H8HOCHJICSI cnoeM -2 Mr/cM2 H8 .118BC8HOBYIO .nneHKY1 CJiy)KJIBWYIO O.llHOBpe

MeHHO aeTeKTopoM ocKonKOB aeneHHH. K aToMy npenapaTy npHKJIB.IlbiBa

·nrrch nnnoTHyiO ane TOHKHe nneHKH nnacTHKa. Cnoil: nnacTHKa, nprrneran

mrrlt K. npenapaTy 1 HMen TOJIIIlHHY - 6 MKM1 . 'iTO cymecTBeHHO MeHhWe cpe.ll

Hero npo6era OCKOJIKOB aeneHHSI B 9TOM.TI.118CTHKe- 16-18 MKM; TOJIIIlHH8 

BToporo cnoH 6bma -70 MKM. Tinomaah nneHKH c rrccneayeMbiM npenapa-
2 . 

TOM 6bin8 O.T 1 .llO 4 M 1 BpeMSI 9KCTI03HUHH COCT8BJISI.110 - 100 CyTOK. 

Oai.tTJ,~ no perrrcTpaurrrr cnoHTBHHoro aeneHHH H.llep, coaep*amrrxcH 

B CBHHUOBbiX CTeKJI8X1 npoBO.IlHJIHCh H8 rny6HHe. 30 M TIO.Il 3eMnelt1 'iT01 

cornaCHO .ll8HHbiM pa60Tbl /14/, no KpaltHelt Mepe, B 100 paa yMeHhW HJIO 

ypoBeHh ~OH8 OT KOCMH'ieCKOro H3.1Iy'ieHHSie 

nocne aKcnoarrurrrr nnacTHKOBbie aeTeKTOpbi noMemanrrch n 25% pacT-

BOp NaOH. , TpanneHrre nporranoarr~och nprr 20°C. BpeMSI TpanneHHH 

COCT8B.1ISI.110 40-50 'i8COBe TIOHCKH CJie.llOB OCKOJIKOB aeneHHSI ocymeCTBJISI-

' 
JIH.Ch MeTO.IlOM HCKpOBOrO npo60SI TOHKOrO nnaCTHKa. C 9TOii UeJihiO OH 

noMeiiXaJICSI H8 nonHpOB8HHYIO MeT8.11.1IH'ieCKYIO noeepXHOCTh H noKpbiB8.1IdSI 

cnepxy cnoeM aniOMHHHenoA ti>onhrrr. M e*.llY .llBYMH MeTannH'ieCKHMH no

nepxHoCTHMH C03.1l8B8.118Cb p83HOCTh noTeHUH8.1IOB 500-900 BOJihT. 

Tipo6oA npOHCXO.IlHJI B.ll0.1Ih CKB03HbiX OTBepCTHH1 o6p830B8HHhiX npH 

Tp8BJieHHH CJie.llOB OCKOJIKOB aeneHHSI. TIOCKOJihKY TpaBneHHe ae$eKTOB 

noBepXHOCTH .118DC8H8 T8K)Ke npHBO.IlHT K npo6010 TOHKOrO CJIOSI nnaCTHK81 

.llJISI O.llH03H8'iHOH H.lleHTH~HK8UHH CJie.llOB OCKOnKOB aeneHHSI npOH3BO.IlH.1ICSI 

npocMoTp BToporo cnoH B o6nacTH, HenocpeacTBeHHo nprrneranmeii K Mec-

6 

Ty npo6orr. TaK KaK ··mcno 

llM2, TaKaH npoueaypa noai 

co6biTHii aeneHHSI rraep B · Ct 

'i9CKHM npOCMOTpOM ll.119HOF 

Ha 6 M2 rrneHKII, aKCJ 

.llOM COBII8.1l9HHll 6bl.110 Gape 

.lleJieHHfl SI.Ilep1 0)KIIJl8BWHXC~ 

n~OTHOCTH CJie.llOB TSI)K9.1IbiX 

nacHo pac'ieTy, ~on oT crro 

rOCfl B 38WHTHhlX CBHHUOBb 

.ll8e 3TO o6CTOf!TeJibCTBO !IOC 

~eKT8 1 H86JIIO.Il8eMOrO B CBH: 

Tp8HCypaHOBbiX aneMeiiTOB. 

TioTpe6onancSI nononm 

npH'iHH ~ona B cTeKnax. 

l!l. TIPOHCXO)Kll9HI~e 

,! 

O.llliHM H3 HCTO'iHHKOB 

H TOpHSI MOlK9T f!BHTbCSI CI 

TpaHcypancypanoehiX aneMe 

HHe C!IOHT8HHO .ll9.1IfliilHXCfl 

nanocb n /15/, onpeaenrreT 

norrcKOB aaneKHX TpancypaJ 

CJie.llOB OCK0.1IKOB-Jl9.119HHSI. 

OnnaKo, ecnrr anSI on1 

ypaHa Jl0CT8TO'il!O H3MepHT 

B8UHOHHOro 8H8.1IH3~ /6/, 1 



•erHc:TpauHH penKifx co6biTHft 
. I 12/ 

DCTbiO HnH He o6ecne'iHBa-
/l3/ 

eneHHst stnep · , HaMH 6brna 

1JlHKa1 • OCHOBaHHast Ha perHCT

cnostx nonHMepHoft nneHKH. 

~oK Ha mapoaoft MenbHHue H 

-
10 ,nneHKY1 cny>KHBIDYIO OJlHOBpe-

~o~y npenapaTy npHKnanbma-

a. Cnoft nnacTHKa, npHneraa

'ITo. cymecTBeHHo MeHbme cpen

acTH,Ke - 16-1S MKMj TOniDHH8 

HKH . c HccnenyeMbiM npenapa-

~ cocTaBnstno -100 cyToK. 

leneHHH stnep, conepmamHxcH 

5HHe· 30 M non seMneft, 'iTo, 

i Mepe, B 100 pas yMeHbm Hno 

;Topbr noMemanHcb B 25% pacT

!pH 20 °C. BpeMst TpaaneHHH 

:KonKoB ·neneHHH ocymecTanst

rnacTHKa, C aToft uenbiO OH 

10 ITOBepXHOCTb H ITOKpbiBanCH 

r JlBYMSI MeTannH'i9CKHMH no

HanoB 500-900 BOnbT, 

>TBepCTHit, o6p8SOB8HHblX npH 

DnbKY TpaBneHHe ne~eKTOB 

·o6o10 TOHKoro cnoH nnacTHKa, 

~OnKOB neneHHSI npOHSBOJlHnCH 

encTBeHHo npHneraameft K Mec-

I 
' l 
l .. 

i 

I 
l 
I 

1 

Ty npo6ost. TaK KaK •n1cno ~oHOBbiX co6biTHil He npeBbrmano 2-4 IIa omm 

JlM21 T8K8st npouenypa nOSBOnstna yBenH'iHTb CKOpOCTb nOHCKOB penKHX 

COOblTHH nenel!Hst srnep B COTHll pas no cpaBH9Hil10 C OObi'IllbiM Mn'KpOCKonn

'i9CKHM npOCMOTpOM nneHOK no nnOill8JlH, 

Ha 6 M2 nneHKH1 aKCIIOllllp.OB8HHOH CO CBHHUOBbiMH CT9Knlll\UI1 MeTO

JlOM COBnaneHHH ObinO saperHCTpllpOB8HO 3 OCKOnKa BM9CTO 25 OCKOnKOB 

neneHHSI st.Uep1 OmHJl8BlllHXCSI H8 OCHOBaHHH pesynbT8TOB IlSMepeH!IOH H8Mll 

IIJ:!OTHOCTH cne.UOB TSI)K9nbiX $parM9HTOB B aTHX CTeKnax, Dpn aTOM 1 cor

naCHO pac'ieTy, ~oH oT cnoHT8l!Horo neneHHsr npnMecett ypaHa1 conepmame

rocsr B S8UlllTHblX CBllHUOBblX CTeKn8X1 JlOn)KeH Obin COCT8Bl1Tb OJlllll-JlB8 cne

Jl8o oTO OOCTOHTenbCTBO noCT8BllnO non COMH9HH9 BOSMO)KHOCTb OObSICH9HIIH a$-

tP9KT8 1 Haon10Jl89MOI"O B CBHHUOBblX CT9Knaxl CnOHT8HllbiM neneHJieM naneKHX 

TpaHcypaHOBblX aneMeHTOB, 

DoTpeooBancsr nononHHTenbHbiH TUI8TenbHbiH 8l!8nJIS BOSMO)KHblX 

npll'illH tPOH8 B CTeKnax, 

1/[. DpoHCXO)KJl9Hll9 cnellOB 38pS!)K9HHbiX 'IaCTHU, OoHapy)KeiJHbiX 

B CBHHUOBhlX CTeKnax 

OnanM H3 ncTO'IHHKOB cpoiia B cTeKnax KpoMe neneHIIH srnep ypaaa 

ll TOpHH MO:lK9T HBllTbCH cnoHT8HH09 neneHHe T9XHOI"9HHbiX 1130TOIIOB 

TpancypancypaHOBhiX aneMeHTOB - nnyTOH1UI1 KIOPJist, Kann<PopHHH~ Conepl!<a

Hne cnoHTanno nensrmnxcst rrp11Mecett B nccnenyeMoM o6pasue1 KaK .YK83bi

aanocb B I 15/ 1 onpeJlemreT BepxHIOIO rpannuy 'IYBCTBHTenbnocTn MeTO.IliiKII 

IIOIICKOB Jl8neKHX TpancypaHOBbiX aneMeHTOB ITO llSObiTO'IHOH rrnOTHOCTll 

cneJlOB OCKOnKOB )leneHHSI, 

0Jlli8K01 ecnH )lnSI orrpenenelll!SI BKn8Jl8 OT CIIOHTaHHOI"O )leneHIIH 

yp8H8 Jl0CT8TO'IHO ll3Mepl!Tb ero KOHU9HTp8Ulll01 H8Ilpl!Mep1 M9TOJlOM aKTH

B8UliOHHOrO 8H8nl!S8 /6/ 1 TO BOllpOC HCKniO'I9Hllst tPOli8 OT CllOHT8HHOI"O 
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' 
AeneHHH lf30TOnOB K8nH$opHHH HnH KIDpHH Tpe6yeT AOnonHHTenbHOro 8H8nH-

38 ( 16), neil:CTBHTenbH01 npH noHCK8X O'l9Hb M8nbiX a$$eKTOB on8CHbiMH 

' 244 14 252 20 
MoryT 6biTb KonuenTp8UHH Cm AO 10- r/r H Cf AD 10- r/r, 

B H8llleM cny 'l8e o6p83Ubi npeAcTaBnHIDT co6oii MononHTHbie 6pycKH 

CBifHUOBOrO CTeKn8, H3rOTOBnaHHbi9 AO noHBneHHH TaXHOreHHbiX CnOHT8HHO 

AanHUlHXCH HAep, 0pHM9HHBIII8HCH H8MH npoueAyp8 Tp8Bn9HHH n03BOnHn8 

BbiHBnHTb cneAbi OCKOnKOB AaneHHH B 06'baMe CT9Kn8, 0TM9TifM1 'ITO npoBe

A9.HH9 9THX OnbiTOB npaA'bHBnHeT onpeAeneHHbie Tpe60B8HHH T8K)!{9 H K 

'IHCTOT9 Tp8BHUlllX p8CTBOpOB, 

K8K noK83biB8IDT npocTbie ouenKn, onaCHbie 3H8'laHHH KonuenTp8UHn 

KIDpilH If . K8nn$opHIIH B nn8BifKOBOii KHCnOTe HnH menO'lH N aOH npn 

20 MHH, TpaBnaHliH COCT8BnHIDT COOTB9TCTB9HHO 10-6 r/r H 10-12 r/r; 

T8KH9 38rpH3~9HllH XHMpe8KTifBOB nonHOCTbiD liCKniD'l9Hblo 

npyrnM HCTO'IHHKOM $OHOBblX cneAOB B CT9K.n8X MoryT cny)!{HTb Heil:T

pOHbl ll npoTOHbi 1 renepnpyeMbi9 B 8TMOC$epe nepBll'lHbiM KOCMH'l9CKHM 

nany'lenneM. 

B38liMOA9fiCTBH9 HyKnOHHOii KOMnoneHTbl C HAp8Mll aneM9HTOB1 BXOAH

lllHX B . COCT8B CTaKn8 1 npHBOAliT1 BO-nepBbiX 1 K o6p830B8HHID 6biCTpbiX TH

>KanbiX $p8rMeHTOB1 KOT0pbl9 MoryT npilBOAifTb K nOHBnaHHID $oHOBbiX cne-

AOB1 HMHTHpyiDlllHX cneAbl OCKOnKOB AaneHHH, 

Bo-BTOpbiX1 T8Kife 'l8CTHUbl MoryT Bbl3biB8Tb Aenenne HAep TH)!{enbiX 

aneMeHTOB - CBliHU81 BlfCMyT8 1 T8nnnH - B cny'l89 1 ecnn OHH HBnHIDTCH 

OAIIOfi H3 NOMnOH9HT CTeKn8o 

Y'leT aTnx a$$eKTOB Tpe6yeT AaT8nbnoro 3H8HHH ycnoBnfi xp8nennH 

o6p83UOB1 ilHT9HCHBHOCTH HyKnOHHOii KOMnoneHTbl KOCMH'l9CKOro H3ny'laHifH 

B A8HHOM M9CT9 1 a T8K)!{9 onpeAeneHliH nopor8 'lyBCTBifTenbHOCTH Hccne

nyeMblX , CT9KOn K TH)!{9nbiM $p8rMeHT8M, 

nnH onpeAeneHliH 'lYBCTBliTanbHOCTll K TH)!{9nbiM 'l8CTHU8M o6p83Ubl 

CBliHUOBhlX If CHnliK8THhlX CTeKon o6ny'l8nlfC~ nepneHAliKynHpHO nonepXHOCTH 

8 

32 
l!Ol!8Mll 

22 N 31 p 
e , • 

nenellliH 
244c . 

m , 3neprnH 6 

npenen8x. 06p83Ubi npoHBnHJ 

naMepeiiHH nn8MeTpoB cnen01 

H3Mepellnii npencT8BneHbi 11a 

cTeKna HMe!OT paann'lHbtii no 

BbiXOJlHT Ha nnaTO B o6n8CTl 

JHIHK8, Opu nanbHeiiweM ~oc· 

He ynenH'll!B8IDTCH, 3TO o6c1 

30~bl ne£!leKTOB1 C03Jl8B89Mbi: 

KaK nnn11o H3 pnc. 1, ' 
22 ' 

noubr, na'IIHI8H c N e. • On 

IOTCfl no pa3MepaM _oT cnenc 

nronaeTcH nnsr xpycTansr 118'11 

CTeKna, HO C ynenH'l9111!9M K 

II!89TCH B CTOpOIIY 6onblllllX 

(puc. 1), HanMeuee 'IYBCTBIJ 

CTeKna, B KOTOpOM Jlll8M9Tpl 

Jlll8MeTpOB cnenoB OCKOnKOB 

.KaK cnenyeT. na pnc. l 

M9HTDB BnnOTb AO HOHOB a~ 

'19M cneAbl OCKOnKOB neneHII 

Cornacno nponeneHIIhlN 

o6pa30B811HH $parM911TOB B I 

npOTOIIOB C yp8HOM ne np 

nocKOnbKY OCIIOBH8H AI 

qecKIIM nany'lellneM 118 ypon 

Knx eaTen Man, nepoHTHOCTJ 

cymecTBenllo IIHlKe, qeM npn 

M9HTOB B CT9Kn8X MO)!{H01 0 



' 
'e6yeT nononuuTenbuoro auanu-

, M8JiblX a!fl!fleKTOB 008CHblMM 

r/r M 
252 

Cf no w-20 rlr. 

OT co6otl: MOHOJIMTHbla 6pyCKM 

~8HMH T8XHOraHHblX COOHT8HHO 

enypa Tp8BJI8HHH OOSBOJIHJI8 

9 CT8Kna,.0TM8THM1 'ITO npoBe

bl8 Tpe60B8HHH T8K>K8 H K 

::Hbla SH8'I8HHH KOHU8HTpaunu 

nnn me no 'In · N aOH npu 

HHo 10-6 r/r n Jo-12 r/r; 

CT8KJI8X MOryT cny>KHTb H8HT-
' . 

e nepBH'IHblM KOCMH'I8CKHM 

>I C HAp8MH 9JI8M8HTOB1 BXOAH

K o6paSOB8HHIO 6b!CTpb!X TH

Tb K OOHBJI8HHIO !floHOBblX cne-

hiBaTb neneHne gnep TH>KenhiX 

::nyqae1 8CJIH OHM ·SIBJIHIOTCH 

ro.SH8HMH ycnoBHfi Xp8H8HHH 

~HTbl KOCMH'J8CKOrO HSJIY'I8HHH 

1ra qyBcTB!J:TenbiiOCTn nccne-

TH>K8JiblM 'I8CTHU8M o6paSUbl 

, nepneHnnxynHpHo noBepxHocTn 

T 
! 

1 

I 
\' 

liOH8Mli 
22 N 

e I 
4o A 

r I 
66z 

n 1 a TaK>Ke OCKOJIKaMH . 

neneHliH 
244Cm 

• 3HepruH 6oM6apnupyiOmnx :'IaCTMU M8HHJiaCb B IUllpOKliX 

npenenax, 06pa3Ubl npOHBJIHJIMCb B OAliHaKOBb!X yCJIOBIIHX II OpOIISBOAIIJIMCb 

nsMepeunH nnaMeTpoB cnenoB 6oM6apnnpyiOmnx qacTnu. PesynbTaTbi. aTnx 

nsMepeunii npencTaBneHbi ua puc. 1, KaK cnenyeT us pncyuxa 1 pasmi'IHbie 

cTeKna UM8IOT pasnn'IHhifi nopor perncTpaunn sapH >KeHHbiX qacTnu. KpnBbi9 

BbiXOAHT Ha nnaTD B o6naCTll ynenbHOif IIDHIIS8UIIH 1 COSAaBaeMoii: IIOI!aMll 

JliiHKa, flpu nanbH9Hill8M pDCTe liOHl!3a!lUU All8M9Tpbl npOHBJI8HHbiX CJI9AOB 

He yBeJIII'Il!BaiOTCH, 3TO 06CTDHT9JlbCTBO CBl!A8T9Jlb.:!TByeT D HaCb!Ill9HIIli 

30Hbl necpeKTDB1 COSAaBaeMbiX C!InbHOliOHl!SUpyiOIUl!MU qaCTUU8MII B creKnax, 

Kax annuo ns puc. 11 cnmiKaTHoe cTeKno cnoco6uo perncTpnpoBaTb 

22 . 
nonhi, uaqunaH c Ne_ • Onuaxo na>Ke cnenhi IIOHOB cepbi :'IeTKO oTnJiqa-· 

IOTC5! no pasMepaM oT cnenoB uuuKa (puc. 2), A uanoruqnaH xapTnna ua6-

niOnaeTCH AJIH xpycTanH naqana 19 Bexa 11 peuTreuoBCKoro samnTHoro 

cTeKna, uo c yBemi'IeHI!eM xouueHTpaunn cBnuua nopor perncTparmn cMe

IllaeTcH B cTopouy 6onblllllx ynenbHbiX noTepb 6oM6apnnpyiOillHX qacTnu 

(puc. 1), Han Me nee qyBcTBI!TenbHhiM HBJIHSTCH o6paseu cnnTeTnqecxoro 

CT9KJia 1 B KOTOpOM nnaMeTphl CJI9AOB IIOHOB UliHKa CyiU9CTB9HHO M9Hblll8 

nnaMeTpOB cnenoB ocKOJIKOB neneunH. 

.KaK cnenyeT US pnc, 11 B CBIIHUDBb!X CT8KJiax CJI8Abl TH>K9Jlb!X cppar_; 

M8HTOI3 BIIJIOTb AO IIOHOB aproHa IIM9IOT nnaMeTp cyiU9CTB9HHO M9Hblllllfi1 

qeM cnenw OCKOJIKOB neneunH. 

CornacHo npoBeneuuwM B pa6oTe~ 171 nccnenoBaHnHM, ceqeune 

. o6paSOBaHIIH !flparM9HTOB B o6JiaCTll l Z 18 npll B381IMOA9HCTBI!ll 515 faB 

npOTOHOB C ypaHOM He npeBb!Ill88T 10-27 CM2, 

fiOCKOJlbKY OCHOBH8H AOJIH BTOpll'IHbiX HYKJIOHOB1 reuepnpyaMb!X KOCMII

'I8CKIIM l!SJIY'I8HM8M Ha ypOBHe MOpH 1 l!M88T 9HeprliiO He 50Jiblll8 !19CKOJib

KilX coTeH M aB 1 BepoSITHOCTb o6pasoBaHnSI Siaep B o6nacTH Z ;:: . 18 6yneT 

CyiU9CTB9HHO Hll>K8 1 '19M npu 9Heprllll 515 f9B 1 ll !floHOM OT TSI>K9JlbiX c!>par

M8HTOB B CT8KJI8X MO>KH01 O:'I8BilAH0 1 0peHe6peqb, 

9 
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. PaccMoTpHM rronpo5H 

Hnep HyKnOHHOfi KOMITOHeH~ 

pa5oT /7,14,187, 9Ta KOMI 

aefiTpoHoB xapaKTepnayeTc 

4 . !181 
oT 10 no 10 MaB • 

DocKonbKY CBeneHHfi 

Ha ypOBHe MOpH He HMeeTc 

Ta 9THMH '!aCTHUaMH •.. COrJ 

Ta Ha reoMarHHTHOfi WHp~ 

nHeT 22 neneHHH aa rpaM~ 

/' 
HbiX Ha WHpOTe DaMHpa · 

nnH BHCMyTa Ha WHpOTe M 

!141 B rrpHBeneHbi pE 

ua HyKnOHHOfi KOMITOHeHTOM 

MarHRTHaH WRpOTa, nnH KO 

nacHo 1141 , cKopocTb nene 

10-12 nenerml!: aa rpaMM E 

HcxoriH .na aaepreTnq 

HCXO)K.Il9HHH1 . MOlKHO 3aKnJO' 

CBRHUa naJOT HyKnOHbl B. oe 

40-50 M aB BrrnoTb no aecH 

paTypHbiM naHHbiM1 C9'19HRE 

o5nacTR aaeprnfi B nBa-Tpl 

onHaKo, ·6TM~THTb1 'ITO non 

R30TOITOB B 9Tofi·o5naCTH : 

lKHTb1 'ITO nnH nBalKnbi Mal 

nponopunoaanbHOM c'!eT'IHK< 

UI9CTB9HHO HHJK9 1 '19M nnH 
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PaccMoTpnM rro.Qpo6Hee ·nMe!OIUnecn cBe.Qeann o .Qeneauu Tn:lKenbiX 

SI.Qep HyKnOHHOli KOMllOHeHTOH KOCMH'l9CKOI"O H3ny'le!IHH, C OI"n8CHO .Q8ll!lb!M 

paooT 17,14,18/, aTa KOMllOH9HT8 H8 85-90% COCTOIIT 113. HefiTpOHOB, Crr~KTp 
HefiTpOHOB X8p8KT9pH3yeTCSI SKCllOH9HUII8nbHb!M Cll8.QOM B.OonaCTII aHeprufi 

oT 10 .QO 104 
MaB 

1181• 

nocKOnbKY CBe.QeHIIfi 0 .QeneHUII CBIIHU8 KOCMH'l9CKliMll 'l8CTIIU8Mll 

H8 ypOBHe MOpSI He IIM99TCSI, Mbl OOpaTHniiCb K .Q8HHb!M 0· .UeneHIIII BIICMY

Ta aTIIMH qacTuuaMn. Cor nacHo paooTe 1 181, BeponT!IOCTb .Qeneaun BUcMy-

Ta aa reoMarHUTHofi ruupoTe ,\ = 44° ceBepHofi mllpOTbi ( ClllA) cocTaB-

nneT 22 .QeneHIIn aa rpaMM B ro.Q; aKcTpanorisrullsr pe3ynhTaToB, nonyqea-

171 
Hb!X Ha llillpOTe naMHpa , .Q89T Benli'lll!ly - 9 .QeneHHti 'H8 I"p8MM B. I"O.Q 

.Qnn BlicMyTa Ha llillpoTe MocKBbi, 

B I 
141 

rrpiiBe.QeHbi pe3ynhT8Tbi pacqeTa cKopocTn .QeneHun n.Qep CBUH

ua HyKnOHHOfi KOMllOH9!1TOH KOCMH'l9CKOI"O li3nyqe}{IISI H8 ypOBHe MOpSI, feo

M8I"HIITH8SI ruupoTa, .Qnn KOTopofi npoBe.QeH pac'leT, ne yKa3biBaeTcn. Cor

nacHo I 141, CKOpOCTb .QeneHIIH CBHHU8 HyKnOHHOfi KOMllOH9.HTOti COCTaBnsreT 

10-12 .Qeneaufi aa rpaMM B ro.Q. 

Hcxo.Qsr 113 aaepreTII'lecKoro cneKTpa aefiTpoaoB KOCMH'lecKoro npo

IICXO)K.Qeaun, MO:lKHO 3aKn!O'lHTh, 'ITO orrpe.QenniDrunli BKna.Q B .Qe neaue n.Qep 

CBII!Iua .Qa!OT HyKnOHbi B oonacTu oT aaepr11fi nopora .Qenemin ·pb -

40-50 M aB BnnoTh .Qo aecKonhKIIX coTe !I M aB. Cornacao lll'vie!OIUHMCR nuTe

paTypHbiM .Q8HHbiM1 C9'l9HIIe .QeneHIISI CBHHU8 Ob!CTpb!Mll HettTpOH8Mll B aToll: 

oonacTU aHeprufi B .QB8-Tpll pa3a MeHbrue, '19M BliCMyTa I 19/. Heo6xo.QHMO, 

O.QH8K0 1 'OTM~TRTb, 'ITO llO.QpOOHbie .Q8HHbie 0 C9'l9HIISIX .QeneHUSI CBliHU8 li ero 

113oTonoB B aTofi oonaCTII aaeprllfi oTcyTcTBYIOT. Mo:lKHO nnruh npe.Qrrono-
. 208 . 

:lKHTh, 'ITO .Qnsr .QBa:lK.Qbi MaruqecKoro R.Qpa Pb , aKcnonupoBaHHoro B 

nponopulloHanhHOM c'leT'lUKe, ce'leHue .QeneHIIR obiCTpbiMII 'l8CTIIUaMu cy-

lli9CTB9HHO HH:me, '19M .QnSI .Qpyi"IIX 1130TOllOB CBHHU8o 

11 



';gu 1q.Lo9ed en xqJ.:sea 
3H6 !SUit Q> 

1 
Y 

1 
• 

:>a ' qJ 80~ ' qJ. 
HX09hH.L9Jd9H£ 

0
f! 9.g,~Hd 

I 

' 

9 

1 I 

I 1 



:HnHK8THOM CTeKne, 

,, Bi 
• -21 

fOcH aop, 
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6 ~~ 

P&ecT 
5 .. p, .. 

, 

2 

I 

30 so 8D f!O 180 fp,M36 
- 204 . 

Pnc, 3, SaepreTn~ecKne saBHCHMOCTH ce~eanfi aeneHHH Haep Pb , 
206

Pb , 208 Pb , ecTeCTBeaao csnaua H BHCMyTa npoToHaMH, To~KH 
e , • , 4) anH _ aaeprnfi npoToHoB 49,6 M asg npnseaeHHhH~ aa rpaqmKe, 
B3HThi ns pa6oTbi 1161, TO~Ka f ns pa6oTbi I I, 

18 



HaMil 6hmii rrocTanneHbi OITbiTbi no onpe.oenemno ceqemrif .oeneHII5! 
204 206 . 208 

ecTecTneuaoro cBIIHua II ero Il3oTonoB Pb 1 Pb 1 Pb 1 a 

TaK>Ke BIIcMyTa nporouaMn B . o6naCTII auepriiii oT 60 .oo 160 Man; B aTHX 

onbrTax Hcnonb30BanHcb MIImeHII II3 Pb S 0 
4 

-1 nMenmne Tonmnay 

10 MrlcM2 - Mnoro 6o,nbmyro npo6era ocKonKoB .oenel!lm, B Ka'IecTne 

.oeTeKTopa npiiMenRnHch TOHKne cnon cnro.ohr; MOHIITopnponaane ny'IKa rrp6-

Tonon npoii3BO.OIInocb c noMomhro Kann6poBai!HbiX npenapaToB ypaaa. 3Kcne

pi1MenT 6brn BbiUOnHeH Ha BHeWI!eM lly'IKe llpOTOHOB CIIHXPOUIIKnOTpOHa n.HTI, 

.Ha pnc. 3 npiine.oeHhi 3aniiCIIMOCTII ceqenuif .oenenir5! .cnnuua n ero II30To

non oT aneprnn 6oM6ap.onpyrom nx 'IaCTIIU. Omii6Ka B n3Mepeann a6conroT-

. HbiX 3Ha'IeHnif ,_ :!:. 15% o6ycnonnena rnaBHbiM o6pa3oM neTo'IHOCTbro onpe-. 

.oeneHII5! a<jl<jleKTHBHoro en oR neruecTna R a<jl<jl .onR P b S 0 4 161; cTaTn

cTntiecKa5! omn6Ka cocTaBn5!eT +4% .onR KmK.ooif TO'IKH, llaHHbre ua pile. 3 

" 206p 208 p .om1 ceqeann .oeneHH5! b n b xopomo cornacyroTC5! co 3Ha'IeHH5!MII 

ceqeanif .oenemrsr aTnx n3oTonon npn aueprnn npoToHon 49 1 6 M an1 nony

'IeHHbiMn n pa6oTe /20/, TaKIIM o6pa30M1 y'IIITbiBaH <jlopMy cneKTpa HyK-. . . 
noi!HOif KOMITOHeHTbl KOCMU'IeCKOI'O II3ny'I91!115! /18/ 1 MO>KHO C ynepei!HOCTbiO 

cKa3aTb 1 ttTO aan6onhmnif nKna.o n aa6nronaeMbiif a<jl<jleKT JlaeT Jleneuue 

CBIII!U8 'I8CTIIU8Mll npn aHepi'IIHX 50-2o0 Man; KpoMe TOI'0 1 MO>KHO 3aKnro-

208pb 'II!Tb1 'ITO nepOHTHOCTb )leneHII5! II30TOIT8 IIpOTOHaMII npnMepllO n 

} 15 - 2 pa3a. HH>Ke 1 tteM nepOHTHOCTb .oeneHIIH HJlep eCTeCTBeHHOI'O CnliHU8, 

B CnH311 C Hen03MO>KHOCTbiO nponeCTll .OOCTaTO'IHO H8Jl9>KHbie Konn-

ttecTnei!Hbre oueHKH 1 Mbi npeJlnpHHHnn rrpHMbre onbiTbr no onpe.oenennro Be

poHTHOCTII JleneHIIH CniiHU8 KOCMII'I9CKIIMII 'I8CTHU8Mll ( A = 56° cenepHOif 

lliHpOTbl )':. 

C aTOif uenbro lleCKOnbKO Kna)lpaTHbiX MeTpOB <jlonbT'II II3 CnliHUa 

eCTeCTBeHHOI'O li30TOITHOI'O COCTana 6binll ITOMeiUeHbl B KOHT8KT C )lnOifHb!Mll 

cnoHMH nnacTnKonhrX )leTeKTopoB. Oun aKcnoanponannch 3aTeM 6e3 norno-
2 

TnTenH 1 noll oTKpbiTbiM ne6oM B Te'Ieune 92 cyToK. Ha rrnoruaJln 1 M nnac-

14 

I 
" 

THKa 6imo 3aperncTpnpo 

MH 'I8CTHU8Mllo C ytteTot. 

JleneHn.H .. .HJlep CBHHU8 COC 

COOTneTCTByeT K8>KY.IU9M) 

CBHHU8 ;._1 14•1020 neT, 

Ha TaKoft >Ke rrnoru~ 

uoM B noMemennn 1 I'Jle p 

Bblft aTa>K JlByXaTaJKnOI'O 
•' . . . . 

·38 TO >Ke BpeM.H SKCU03H 

'ITO npnMepHO COOTBeTCTI 

0TMeTnM1 ttTo aene . 

tteHH.H MO>KHO 06'b.HCHHTb I 

Ha naBC8He1 aKCUOHHpOB81 

B TetteHHe 100 CyTOK 141, 

ruecTBoBana npoueaypa Ml 

xpaaean.sr; nocne aKcno3HI 

ponanc.sr. Tipn aToM o6pa~ 

Meaee 30 eM 6eToaa. • 

TiocKonbKY yKa_38HHil 

.Hllep CBHHU8 B.C60pKe MO 

aenean.sr aa rpaM M B roa. 

HaMH 6bmH rrpeanpHI 

OCKOnKOB OT aeneHH.H . .Hllej 

H oT aenean.sr ypaHa HeftTJ 

B STHX Ollb!T8X 6binl 

OCKOnKOB H8 XpyCTane 19 

KaK BHllHO H3 pHc. ' 

aeneHH.H CBHHU8 6b!CTpbiMI 



;HIIJO ceqeanfi .ne.neHI!H 

206 Pb ' . 208 Pb' a 

60 .no 160 M::m; B sTHX 

rMeBume TonmHHY 

le.ne!IHSI. B Ka'lecTBe 

~TOpllpOBaHHe ny'IKa np6-

npenapaTOB ypaHa. 8Kcne

>B CllHXPOUHK.TIOTpO!Ia nHIT. 

i*SI~CBI!HU8 H ~ro H30TO-

l B H3Mepe!IHH a5CO.TIJOT

'a30M !IeTO'IHOCT~JO onpe-. 

Pb SO 
4 

161; cTaTH-

O'IKH. llaHHbie aa puc. 3 

·~acyJOTCSI CO 3H8'19HHSIMH 

TO HOB 49,6 M SB, no.ny

laSI cpopMy cneKTpa ayK-

/ 1 MOlKHO C yBepe!IHOCTb!O 

scpcpeKT .naeT .neneaHe 

oMe Toro, MOJKHO aaK.nJO-

apoToaaMH npHMepno B 

,ep .eCT9CTB9HHOI"O CBIIliU8. 

iTO'IHO Ha.UeJKHble KO.TIH-. 

~Thl no.onpe.ne.neHHJO Be-· 

aMH · ( >-.. =:= 56° ceBepaofi 

)B,cpO~brH ll3 CBHIIU8. 

eHbl B KOHTaKT C ~BOiiHb!MH 

>Ba.nHCb aaTeM 5ea nor.no-

2 
>K. Ha n.noma.nH .1 M .n.nac-

THKa 5bmO aaperHCTpHpOB8HO 36 c.ne.UOB OCKOnKOB ne.ne!Illst CBHHUB 5biCTpbl-

/6/ MH '18CTHU8MH. C y'leTOM scpcpeKTHBHO pa50T8JOtllero cnost BepOstTHOCTb 

neneaHst' srnep cBHHua cocTaBHna ( 15 ±. 4) neneHHst aa rpaMM B ron, 'ITO 

COOTBeTCTByeT KaJKymeMycst nepHony CllOHT8HHOrO neneHHst eCT9CTB9HHOrO 

. 20 
CBHHU8 -1,4•10 neT. 

UOM 

Bhlft 

Ha T8KOft JKe nnomanH nnaCTHK8 1 HaxonHBmerocst B KOHT8KTe CO. CBHH

B noMemeHHH, rne pacnonaranHcb nponopuHoaanbHbie C'leT'IHKH ( nep-
. - . 2 . 

STalK tiBYXSTa>K!Ioro anaHHst1 TOntllHH8 nepeKpb!THft OKOnO 160 r/ CM ) 1 

aa TO JK9 BpeMst 9KCll03HUHH 6bl.1IO aaperHCTpHpOB8HO 5 OCKOnKOB ·neneHHst, 

'ITO npHM9p!IO COOTB9TCTByeT llBYM tiene!IHstM H8 rpaMM CBHHU8 B ron. 

0TMeTHM1 'ITO neneHHeM stnep CBHHU8 HyKnOH8MH KOCMH'i9CKOrO HSny-. 

qeHHst MOlKHO 06'bstCHHTb H a«i>«i>eKT1 Ha6nronaeMblft B nepBbiX 9KCnepHM9HT8X 

Ha naBC8H91 8KCllOHHpOB8HHOM B KOHT8KTe CO CnOeM CBHHU8 llOll 39Mneft .. 

B Te'ie!IHe 100 CyTOK 14 / • neACTBHTenbHO, 8KCll03HUHH non aeMneft ~pen• 
mecTBOBana npouenypa MOHTaJKa c5opKH H ee TpaacnopTHpoBKa K MecTy 

xpa!IeHHH; nocne aKCllOSHUHH o6paaeu nocTaBnstnCH o6paTHO H. neMOHCTpH

poBancst. flpH STOM o6paaeu H8XOnHnCst B anaHHH C TOntllHHOft nepeKpbiTHft 

Meaee 30 cM 6eToaa. 

ITocKonbKY ytaaa!IHhie onepauHH aa!IHManH oKono Tpex cyToK, neneaHe 

- srnep cBHaua B .c6opKe Morno o6'LHCHHTb aa6nronaeMhift a«P«PeKT - 1,0 ;!:0,5 

neneHHst aa rpaM M B roti. 

HaMH 6bmH npetinpHHstThi nonbiTKH npoHasecTH nHcKpHMHHaUHJO cnenos 

OCKOnKOB OT neneHHst srnep CBHHU8 6biCTpbiMH npOTOHaMH ( 120-160 MsB) 

H OT nene!IHst ypa!Ia H9ftTpOH8MHo 

B aTHX onbiTax 6bmH HaMepeHbi pacnpenene!IHst tiHaMeTpOB cnenoB 

OCKOnKOB Ha xpyCTane 19 BeKa H o6pa3U8X 38tllHTHhlX CT9KOno 

KaK BHnHo HS pHC. 4, pacnpeneneHHH tiHaMeTpOB cnenoB OCKOnKOB 

neneHHst CBHHU8 6biCTpb!MH npOTOH8MH H ypaHa H9ATpOH8MH nono6Hbi. 
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aamnTHoro cTeKna. 
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CornacHo. qacTHoMy 

OTJla'iH npn B3aHMOJlefiCTBI 

npnBOJlHTb K noslBneHHIO XI 

. HHSI B CTeKnax. 

OnHaKo nponeneaHoe 

CTeKne, o6nyqeHHOM napan.JJ 

aano, 'iTO aciJifleKT oT.na'in,. nt: 

qeM a 4% cnyqaen~ TaKnM 

KOB .neneHHH csn.Hua 6biCTJ 

He oTnnqaiOTCSI oT cne.non 

PaHee 6bmo noKaaaHI 

UOBbiX CTeKon HMeiOTCSI en 

o6ycnonneHbi .neneHHeM Slltl 

Henna aToro a~eKTa SIBHn 

nanecTHoro cnepxTR*enorc 

llpose.neHHbie .nonomb 

npH'iliH nOHBneHHSI !J>oHOBbDI 

cne.nyeT npeae6pe'ib. BMec 

CBHJIUa 6biCTpbiMli HyKnoila 

HOCTbiO o6ycnOBHTb ·Ha6nroJ 

snaneKe OT cTeU.B noMemE 

6eToHa 1 He o6ecne'iHBaBWH 

nany•teHHSI. 

B eagan c TeM, 'iTO 

BbiX CTeKon He H3BeCTHbi1 

nnWb KOCB9HHbiM yKaaanne: 

cnoHTanno nenRmeroci HyK 
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23su 
>nKOB neneHIHI Tenno-
n nnH peaTreaoscKoro 

1. 

Cornacao 'lJ8CTHOMy cooomeamo P.n. <t>nefiwepa (CiliA) I atf>ti>eKT 

OT!la'IH npH B38HMOllefiCTBHH PbiCTpblX npoTOHOB C .llllp8MH CBHHUa llOnJKeH 

npHBOJlHTb K nO.IIBneHHlO xapaKTepHblX V -o6p83HblX cnenoB OCKOnKOB nene-

HHSl B CTeKnax, 

OnaaKo nposeneaaoe aaMH onpeneneane tf>opMbi TpeKo'B B cBHHUoBoM 
tf+,1tl.•! 

CTeKne, o6ny'lJeHHOM napannenbHO nosepXHOCTH 120-MaBHblMH npOTOH8MH1noKa-

3ano1 'ITO atf>tfJeKT oTna'll! nposiBn.lleTC.II B .snne V -o6paaabiX. cnenos ae 6onee 

'lJeM B 4% cnyqaeB, TaKHM o6pa30M1. MOIKHO 3aKnlO'lJHTb1 'ITO cnellbl OCKon

KOB neneHH.II CBHHUa PbiCTpblMH HyKnOH8MH HH no llHaMeTpy, HH no tPOpMe 

ae oTnH'IalOTC.II oT cnenos ocKonKoB neneHH.II 6onee T.IIJKen~x Rnep, 

3aKnro'leane 

Paaee 6bmo noKaaaao /4,5/, 'ITo B aeKoTopbiX o6pa3uax cTapbiX csna

UOBbiX CTeKon HMelOTC.II cnellbl OCKOnKOB neneHH.II1 KOTOpbie ae MOryT Pb!Tb 
' . . ) 

o6ycnosneHbi neneaneM Rnep ypaaa nnn Topn.II, OnanM H3 ·soaMOJKHbiX o6'bHC-

aeanfi aToro atf>tf>eKTa HBHnacb rnnoTeaa o cnoaTaaaoM neneann si:nep ae~ 

nasecTaoro csepxTHJKenoro aneMeaTa, 

llposenea:Hbte nononanTenbHbte aKcnepnMeHTbi no aaannay soaMoJKHbiX 

npn'IHH no.IIBneHH.II tPOHOBblX cnenoa' noKaaanH, 'ITO P.llllOM nCTO'lJHHKOB tl>oaa 

cnenyeT npeae6pe'lb. BMecTe c TeM Pbmo ycTaaosneao, 'ITo neneane Hnep 

CBHHU8 PblCTpblMH HyKnoHaMH KOCMH'lJeCKOrO npoHCXOJKlleHHsi:, !'-iOIKeT non

HOCTblO o6ycnoBHTb .aa6nronaeMbifi a<Ptf>eKT, ecnn aTn cTeKna aaxonnnHCb 

:BnaneKe oT cTea B noMemeHH.IIX c Tonmnaofi nepeKpbiTnfi a·~ . 6onbwe 10 eM · 

6eToaa, ae o6ecne'lJHB8BWHX. llOCTaTO'lJHgil: 381IlHTbl. OT KOC~H'lJeCKoro 

H3ny•JeHH.II, 

B CB.II3H C TeM1 'ITO ycnOBH.II xpaaeHHH HCCnenoB8HHbiX H8MH CBHHUO

BbiX CTeKon ae H3BeCTHbl1 nony'leHHblfi paaee peaynbTaT MpJKeT cnyJKHTb 

nHWb KOCBeHHblM YK838HHeM aa cymecTBOB8HHe B npnpone . nonrOfKHBYIIXero 

cnoa:Taaao nenHmeroc.II ayKnnna. 
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CTeKna 1 :CDllSp:lK8UIHS B Ka'lSCTBe DCHOBhl CBHHSU IIJlii llpyriie TSI)KSJlbie 

9JlSMSHTbi1 MD':lKHD IICIT0Jlb30B8Tb llJlSI npoBSllSHIISI TaKIIX ITOMCKOB JliiU!b B 

cnyqae, KOrlla II3BSCTHD1 'iTO CO BpSMSHII II3rOTOBJlSHIISI OHII XpaHIIJliiCb 

noll To neT hi~ cnoeM nepeKphiTIIll: ( d > · 200-300 r/ cM
2
), 

BMecTe c TeM noKaaaao, 'iTO B cTeKnax, ae coaep:lKaUIIIX Tst:lKenhiX 

sneMeHTOBj KOCMII'lSCKOS II3JlY'lSHIIS He npiiBOllHT K ITOSIBJlSHHIO tPOHa1 II MIITII

TIIpyiOUiero CJlSllbl OCKOJlKOB llSJlSHIISI, 8To o6CTOSITSJlbCTBO II03BOJlSIST IIC

ITOJlb30B8Tb B ll8JlbHSil:UieM llJlSI ITDIICKOB ll8JlSKIIX TpaHcypaHOBhlX 9JlSMSHTOB 

60JlblliOS 'liiCJlO o6pa3UOB CTSKOJl, KaK CIIHTeTII'lSCKIIX1 TaK II npiipOllHhiX, 

Paapa6oTaHH8SI MSTOlliiKa ITDIICKa pellKIIX C06biTIIil: llSJlSHIISI Slllep no 

H86JliOllSHIIIO COBIT8llSHIIil: CJlSllOB OCKOJlKOB B CJlOSIX nnaCTIIKa o5ecne'!IIB8ST 

· periicTpaUIIIO s¢¢eKTa aa ypoaae 0,1 - 0,2 aeneHI_Ist B roa. 
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