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OnpeAenenue reonora'tecxoro noapacTa rop!Ib!X nopoA smzrneTcg OAHOII u:; naJKnell

max npooneM conpeMeHHOll reonoriia. 

nng ero H3MepeHJiil mapoxo HCnO/lb3yiOTCSI pa3nH'l!Ib!e Mepiib!e M9TOJI.hl
1 

T8K11e
1 

KBK 

CBIUOJ;OBb!ll, renueBhlll, aproiiOBb!ll, CTpOII!l119Bblll 11 pali,HOyrnepOJI.Hb!J!/ 1/. 

3TH M9TOJI.bl n03BOnSIIOT JI.OBOnhHO TO'IHO H3M9pHTb reonor11'19CKHil B03paCT oopa3!lOB
0 

oAaaxo oa11 ae smnSIIOTCSI npocTb!MJI ·u ynoollb!Mll u xaJKAhlll 113 IIliX npliMea!ileTcSI nng yaxoll 

rpynnhi MHIIepliJion. 

BoapacT oonhmaacTna MHHepanon ohln onpeneneH KanBll-aproHonhiM MeTonou, nng 

KOToporo aenocTaTO'lHO usy'leHa AHIJl<!>ys11g apro11a npu aarpenaH1111 oxpyJKa!Qmel! cpeAhi. 

B 1962 r. npallc 11 Yoxep npennoJKHnu aonhlll cnocoo 113MepeJI11SI reonor11'1ecxoro 

nospacTa, 6as11pyrom11llcll aa OTKpb!TOll C11nKoM 11 BapaecoM cnoco6nocT11 M111Iepanon per11-
/2/ CTp11pOBaTb 11 COXpBIISITb cneJI,bl OCKOnKOB neneH11H SIJI.Op . 

npal!c 11 Y OKep OOHapylK11n11 0 'ITO cnell,bl OCKOnKOB B M111Iepa~X MoryT OhiTb yne-

n11'19Hb! JI.O A11aMeTpOB CBb!W9 MK TPaBnOII119M 3TIIX OOpa3!lOB B XIIMII'l9CKII SKTIIBIIbiX 
/3/ 

peareaTax (KHCnOThi, meno'III II T.A.) • TaKaS! nponeAypa noanonS!eT IICIIOnhsonaTb Ami 

IIOHCKOB H C'leTa cneli,OB OCKOnKOB OOb!'liib!e OIITH'l9CKHe MHKpOCKOnhio KaK noKa3aiiO 
141 

n paoOTe t cneAbi ocxonxon neneaag MoryT coxpaiiliTbCS! B MHIIepanax npa COOTBeTcTnyro-

miiX· ycnOBIIliX B Te'leaae MIInnaapAOB neT. 

nnn II3MepeiiiiH reonorii'lecKoro noapacTa oopasnhi MHIIepana (nanpHMep, cnroAbi) 

npeAnapiiTe/lbao nonnepraroTcS! Tpannenaro II lla nux onpenenSieTC!I nnOTIIOCTb cnenon OCKon

xon OT cnoRTSHHOrO neneRllst ypaaa. 31:1TOM 3TH lKe 00pll3!lb! ODny'lSIOTCH H3B9CTHbiM no-
, 16 8 2 

TOKOM TennOBbiX RellTpOIIOB (oObl'liiO 10 -10 a/eM ) II no 113B9CTIIOII nnOTIIOCTII cnenon 

BbiHylKA91IHOrO AeneHIIH OnpenensteTCH KOII!l91ITpanliR ypaaa B 00p83!le. 

ConoKynnocTb STIIX naHIIb!X conMeCTIIO c HsnecTIIbiM nepaonoM a -pacnana 

ypaaa-238, T a a 4,5 • 10{}! neT/S/' nOCTOSIIIHOll CnOIITaHHOrO nene!IliH ypaaa 
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-17 /6/ ' 171 
A f •8,87·10 neT t Ce'ICHIICM II.B.IIBIDISI ypana-235 TBll.IIOBbiMH neliTponaMn 582 oapn 

H B3BCCTllhiM OT!IOWCHIICM KOHilCHTpllllHH ypana-235 H ypana-238 -1: 140 ll03BO.IIRCT onpe

II.OllnTb reonorn'Iecxnll eropaCT MBHepanoe c TO'IROCTbiO ;!:.10% n ny'Ime. 

3Ta llOC.IIBII.OBilTe.llbHOCTb Jl.BHCTBBll BCllO.Ilb30BB.IlllCb Ta~e II..IIB H3MCpBHRB B03paCTa 
nt rot ~ 

pa3.1lli'IHbiX CTCXO.Il MHRepanoe B3 MBTCOpnTOB t OllpCII.B.IIBHIIB XOHilBliTPillliiH Pu 

nocna o6pa30eanng conne'!Holl cnCTeMbi 
/10/ 

Oll.llaxo Taxoli cnoco6 onpe11.enennn re~~orn'!ecxoro eropacTa MBRepanoe o6na11.aeT 

pMoM nell.oCTaTKoe. Tax,n3eecTno, 'ITO nnOTROCTb cne11.os ocxonxoe cnonTannoro II.BilBHBSI 
5 2 /11/ 

e pa3.11H'lllbiX cnm11.ax eapbapyeTcn B mapoxax npe11.enax OT 10 11.0 10 ocxlcM • Kpo-

Me TOrO, npn llOBTOpHOM TpaenGHHH B HCKOTOpb!X C.IIIOII.aX, HanpaM'ep, 0BOTHT£!.X, OT.IIH'IaJO

WHXCB Manoll MBXBHH'IeCKOll llpO'lHOCTbi00 ltBCnOTa npOHHKaeT MB>KII.Y C.IIOBMB C.IIIOII.bi H 

MO>KeT Bbi3BBTb 3Ha'IHTenbRbili nOJKHbill scjlcjlex'l'; llosTOMY D HaCTOSIWBH pa60Te 11..1111 onpeAe

nennn eoopacTa n xonnenTpannn ypana ncnonh3oeancn MeTOII. enemnero AeTexTopa, enep-
/12/ . 

Bbie npenno>Kennull. e pa60Te • Onnaxo BMe=o non6opa o6pa3non cmoA c Ma.llbiM 

co.nep>KaJmeM ypana naMII npnMennnacb Tonxne cnon nancana, OT.IIH'IIliOmerocn o'Ienb 

IUI3KliiM COABpJKaiU!eM ypana. 

/13/ B paoOTe obUia H3Mepena, xonnenTpanali ypaJia n naecane. Euno nalineno, 'ITO 
-4 3 2 

ORa pa»na ,.1,5 .JQ MKI'/CM , 'ITO COOTBeTCTByeT cjlony < 1 'OCKICM npn llOTOKe 
14 2 

3•10 11/CM • llpnMenenne enemnero AeTeKTopa Tpe6yeT nononnnTe.llbllhlX xoHTpOJibHbiX 

OllblTOB llO B3MepeHBJO scjlcjleltTBBHOCTil pernCTpallllH OCKO.IIKOB. 

/13/ 
Cornac11o paoOTe , scjlcjJexTnenocTh perncTpBilHn axTon Aenennn smep, Ann. Tonxoro 

nnocxoro npenapaTa c noMoWbro nasca11a paena (76;!:.8)%. 

B HaWHX KOHTpO.IlbHbiX OllbiTaX B ltll'IBCTBe HCTO'Illllltll OCKO.IIKOB C.lly>KBll TOHKHll 

C.IIO.It ypana -1 Mitr/cM
2

, B Ka'IeCTBB ACTBltTOpOB BCllO.Ilb30BilnHCb OTO>KlKBHHaB II pac

TpaBllBHRilB cnroAa t.fYCxoenT, naecan n cnnnxaTnoe cTexno. Oony'Ienan npon3BOAnnncb 
• 14 2 

llOTOKOM Tennonb!X nenTponoe = 10 n/cM na peaxTope HEP OHHH. llpnBIIMil.IIOCb, 
/14/ 

'ITO scjJcjleKTBBROCTb pernCTpanBB OCKO.IlltOB AB.Il~BB C.IIIOAOH panna 100% • 

Ehmo nai!Aeno, 'ITO scjJcjleKTBBIIOC'I , perncTpannn oCKonxon nenennn c noMombiO naecana pan

na (80;!:.5)%, C UOMOmbiO CTBK.Ila (42;!:.3)%, 'ITO HaXOII.IITCH B XOpomeM cornaCRII C .IIIITepaTyp

HbiMll Aailllb!MB. 3cjJcjleltTIIBROCTb perHC'I'pll~IIII naecaiiOM aJtTOB AeneHBB MBP D TOnCTOM 

C.IIOe C.IIIOII.bl onpeAe.lllUIBCb CHBII.YIOruiiM o6pa30M.· 0opa3~bl t.fYCKOBIITQ Ami ycTpaHeHBn C00-
/15/ 

CT~ennoro cjlona cneAO~ npen~apiiTC.IlbiiO o6paoaTunaniiCb cornacno paoOTe • 3aTeM 

OBH noMeWaniiCb ~ nnOTn Jdll K0111'BKT c na~CQIIOM1 oony'Ia.IIIICb nOToKOM Tennoeux neliTpo-
15 2 

HOB -10 H/CM • llocne OO.Ily'IBHIIH OnpeAennnaCb nnOTIIOCTb CnBAOB OCKO.IIKOB Ha CniOAO 

II naecane. KaK noxa3an STOT OllbiT, 'IIIC.IIO OCKO.IIKOB llC.IIBHRB, 3aperiiCTpiiPOBallRblX B nan

cane, COCTanmmo '(83;!:.10)% OT 'IRena ocxonxoe, IIallAeHnhiX na npnneraiOmell x naecany no-
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BepXROCTII ClliOAbio 3TOT pe3ynbTaT XOpomO cornacyeTCH C paC'IBTaMII s¢¢eKTIIDHOCTH pern

CTpanaii BKTOB AeneHIIB nnep, IIMBIOWHX MBCTO D 6eCKOHe'IHO TOnCTOM oopaane CniOilblo 

/13/ ( . . 
TaKBM oopa3oM, npii oopaOOTKO naeCaiia B pe>KIIMe, yxa3aHHOM B paOOTe KOH) 

(c yne.llbHbiM aecoM 1,35 r/n, Tpaenenne npii TeMHepaType 50°C e Te'Ienne 'lace), scjJcjlex

TRBHOCTb periiCTpa~IIII OCKO.IIKOB ABilBHBR Bllep B o6pa31lB C.IIIOAbi TOnmBHOil > 20 MK 

C ROMOmblO naecana COCTaB.IIBBT 80% OT 'IIICna axTOB neneHBH, aaperiiCTpiipoeaHHbiX B 

npaneraiOWCM OBCKOHB'IHO TO.IICTOM C.IIOB C.IIIOilblo 3TO 3Ha'IBHIIB IICll01Ib3yeTCH Aanee D 

nacTOKWeli pa60Te npii naMepeHIIBX eo3pacTa MBnepanon II xon~eHTPBBIIII ypaaa. 

0Anoll II3 Ba>KHbiX npo6neM n onpeneneBIIII xonnenTpanall ypana·II eospacTa MIIHepa

noe nenneTCn H3Mepellne nei!Tponnux nOToKoe. C sioll ne.llbro Mbi IICllo.llbaonanii xanii6po

BaliRhie npenapaTbl ypana ~ KOHTaKTC CO CTCKnHHHblMII ABTBKTOpaMII. 0AHOpOII.Hble TORKJIB 

npenapaThl ypana H3rOTOB.IIH.IlllCb MBTOAOM 3.11CKTpOcjJOpe31l H3 paCTBOpa ypa!IIIllHBTpaTa 
/16/ 

a anaTone cornacno pa60Te • KonnenTpaniin ypana na STIIX npenapaTax onpenennnacb 

C ROMOWbiO smepRbiX St.fY.IlbCIIIl ll-8. 3cjJ¢eKTHBH0CTb perHCTpaUIIII a -'IaCTII~ C llOMOWbJO 
. 2 

MCpBhiX 9t.fYllbCIIli nal!ASHil paenoll (135;!:.4)% AnSI npenapliTOB = 100-200 MitrfCM ~ 

' 2 2 
EbinH DbiO.paHbi npenapaThl, COAep>KaBmae (138;!:.7) MKr/CM II (162_t10) MKr/CM • 

Kana6pOBKa OCTa.llbHbiX npenapaTOB npOR3DOAH.IlaCb CpaBHCHII9M 'IHC.Ila ClleAOB OCKOIIKOB 

IIHJ1Y:U1IpOnannoro HeliTpOHaMR AB.IIBHIISI ypllHil Ha CTeKnSIHHbiX ABTeKTOpax, llOMCWBRHbl.X ~ 

nnOTHhlll xonTaKT c II3necTHbiMH H3MepneMbiMH npenapaTaMII. TaKIIM o6pa30M 
2 

npon3BeAena xannopoexa nenoro naoopa npenapaToe, OT 0,5 11.0 300 MKr/cM , 

ouna 

C TO'IHOCTbiO 

,;!:. 7-10%. B sxcnepnMenTax no II3MepenaiO a03pacTa ropnbiX nopoA oobi'lRO IICUO.Ilb3o-
. 2 

~anHCb npenapaTbl 138 II 1 MXrfCM • llocne o6ny'IeHIIB CTBKniDIHbie ABTBKTOpbl HaxOAIIBWIIBCB 

.D KOHTilKTB C npenapaTaMH. TpaBBnHCb B TB'IBHIIC 1 MIIII B :l,5% HF npn TeMnepaType 

20°C. lloAC'IeT nnOTHOCTII cneAOB ocxonxoe npOII3DOAHncn npii yeena'IeHIIII 1350X. CTaTII

CTII'IBCKan omiioKa npii nonc'IeTe cneAoe ne npeeblmana 3%. 

llpii onpeneneiiiiii nOToxa TennoebiX nei!Tponon y'InThleancn eKna~ OT nanxaAMIIBBbiX 
14 . 

H.eliTpOHOB. llOTOK TBll.IIODbiX Hei!TpOHOB D pa3llH'IHblX OUbiTaX COCTaB.IIB.Il 5 • 10 -

2·10
15 

n/cM
2

• 

Ann onpeAeneniin reonorii'Iecxoro B03pacTa cniOAbl II3 nccnenyeMoro oopa3na BbiAB-

nnncn en oil Tonmiinol! 50-70 MK c naiioonee rnaAKOli n nenol! noeepxnocTbiO. 3aTeM 

aTOT enol! pacmenngncn npnMepno nocpeAIIRe na ABe 'IaCTII. Ka>Knan 'IaCTb no11.xneneanacb 

C HOMOllibiO AHXnopsTana Ha llOAilO>KKY B3 OprCTeKna BllyTpeHHRM cnoeM BDBpX. llOII.OOIIOe 

Kpennenne oopaana K nonnomxe cymecTeenno ynpomaeT Aallbnellmne onepannii II npeAoxpa

nneT ero OT noaMo>Knux noepe>Kneniill. Oopa3en nMecTe c noAnO>KKoi! noMemancsr e 40% 

nnaBIIKOBYIO xncnoTy, pe>KIIMhl Tpaenennn npneenenhl e Taonnne 1. llocne TpaeneniiH oo11a3-
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Whl TrnaTenbno npoMwnanucb nonoa a uponanonuncn noncqeT ·cnenon OT cnoHTannoro nene

nnn ypana na 'ennHBny nnomann. 3aTeM na ofipaauw nrumanwnanacb nancanosan nnenKa 

TODmHHOH 20 MK1 KOTOpaR npensapHT8nhHO TrnaTenbHO oqamanaCb OT B03MOlKHWX aarpl!3He

HBH, 

Hcnonhaonanne 20 MK cnoes nancana noanonl!eT qeTKO paanenBTh cnenw, naqunaswne

cn C nonepXHOCTH H c ofipaTBOH CTOpOBhl .l18T8KTOpa, UOCKOnhKY MaKCHMallbHall .QnHHa Cnena 

ocKonKa n nancane ne npesocxonuT 18 MK, nancanonall nnenKa nonKnennanach K nonnomxe 

ua oprcTeKna TepMnqecKHM cnocofioM. nocne ofinyqenul! cnou nancana ofipafia'twnanucb 
3 0 

B KOH c ynenhBWM neCOM 1,35 r/cM npu TeMnepaType 50 c B Teqenne qaca. noncqeT 

nnoTHOCTB cnenon BbiHylKnennoro nenenu." nponanonuncSI na yqacTKe nasc8nosoll nnenKH, 

nenoCp8/lCTB9HHO llpBMWKaBrneM K Cn!O/l9, J1CXOIISI B3 H3BeCT!IbiX HOTOKa HefiTpO.IIOB1 Ceqe

HH>I 11enennH ypana- 235 II' nnoTnocTn BbiHYJKAennoro nenenna onpeAengnucb KonnenTpannn 

yp8na. YKaaannwM MeTOIIOM naMH Gb!liH B3Mepenw TaKlKe xonuenTpaunn ypana n paanuq

llbiX MeTannnqeCKBX ljlonhrax, cnro11ax II' PM npyrnx MBHepanos, a TaKlKe npof5ax soanyxa 

{Taonnuw 2, 3), nnoTnocTn cnenon ocnonKon nenennSI na cnrone n nancane npuseAenbi a 

Taonnne 1. Kax 'BHIIHO, UliOTBOCTH cnenon OCKOliKOB BbiHYlKII911HOrO AeneHBSI COCTannaeT 
2 3 2 . 

JQ - 10 OCK/CM t B TO npeMSI Kalt HliOT!IOCTh Cli8110B CHOHT8H!IOI'O AeneHHSI KOnef5neTCSI 
5 ~ 

n npe11enax 10-10 ·ocKICM • B Taonune 1 npnnenenw anaqenna reonorn'leCKoro noapacTa 

cnron, naMepenHbie n nacToSIWell paf5oTe. Ownf5Ka n onpenenen:nn noapacTa cnron no cnenaM 

cnonTaJinoro nenennSI Mpa yp8Ha panna • 15%. Ona CKnanbinaeTca H3 ownoKB na~epenng 

noToKa neilTponon • 8%, neTo'lnoro H3Mepenun sljlljleKTnnnocTn perncTpannii nancana • 7% 

B CTaTH'leCKOH OWHfiKII B HOIIC'leTe nnOTHOCTH Clle.QOB, 

Bo3pacT HeKOTOpbiX of5pa3non cnroA ohm p8Hee onpenenen TanlKe Kanuil-aprononbiM 

MeTOII,OM B na6opaTopnn reonorn'leCKOI'O B03pacTa AH TaAlKHKCKOH CCP II naoopaTopnn 

noKeM6pnSI AH CCCP n nennnrp8ne. 

Cornacno ll8WHM II3MepeHIIHM1 noapacT 6nOTHT8 ynonneTnopnTenbHO cornacyeTCSI c AannwMH 

Kanni!-aproJiosoro MeTolla. C npyroi! cTopOHbi, MYCKOBHT na nerMaTnTon EenoMopcKoro 

pallona, COI'l!BCHO HBWIIM II3Mepe!IHRM1 HMeeT B03p8CT OKOllO 710 Mllll, neT · BMeCTO 

1760 Mnn. neT, Jlng ocTanhHbiX of5pa3non MYCKonnTa n ljlnoroniiTa noapacT, naMepennwll 

no cnenaM ocKonKon cnonTannoro 11enen1ISI ypana,cymecTnenno nnlKe pe3ynbTaTon, nonyqen

HbiX Kannll-aprOHOBWM ·MeTOIIOM, llpii'lHHY 3TOI'O necornaCUSI anTOpbl paoOTb/
41 

BII.QHT 

n perpecciin cnenon ocKonKon npii TennonoM no3nelicTniin, 

/4/ 
AnTopbi pa60Tbi 11enaroT npeAnonolKeHIIe, 'ITO cnenw MoryT cymec:TnonaTb n Te'le-

HIIe npeMenn, npaKTH'l8CKB paBHOM noapaCTY 3eMnH, npu ycnOBIIH1 'ITO TeMnepaTYpa of5pa3-

ua He HOBbiWanaCb CBh!We 45-5Q°C; O.QHaKO npn TeMnepaType 2QQ°C cne.Qbl COXpaHSIIOTCSI 

llHWb HeCKOnhKO Mnn. neT, JlpyrnM B03MOlKHblM HCTO'lHIIKOM OllillOOK HBnSieTCH .QHijlljly31ISI 

ypana n Munepanax, 

6 

• 

B ne11annnx aKcnepuMenTax no ycTpaneHIIIO cnenon ocxonKon cnonTannoro nenennsr 

ypana B MyCKOBHTe/
151

, Ohll!O 05H8py>KeH01 qTO cnenhl UOIIHOCTb!O Be OT>Knra!OTCH AalKe 

npH narpenannn 600-650°C. nocne Tp8nnennn n 40% HF npn ~0°C n Teqe~me 7~ 'lacon 

OHH BMe!OT lj>OpMy poMfinqeCKBX nnpaMll.QanhllbiX yrnyf5nennJ! C pa3MepaMll OKOnO 100 MK 

n rny5anol! 2-3 MK, 

C uellhro of5uapy>Kennli Taxoro pona cnenon naMn 6uno nponeneno nnnTeJlhnoe Tpanne

nne of5p83UOB >.fYCKonnTa c n3necTBMM n03p8CToM. Ehmo nal!neuo, 'ITO npn TpanneniiH ot5-

paauon MYCKonnTa n Te'leuun 24 qacon n 40% HF UOHBilSIIOTCSI Cll8Ahl OCKOnKOB. nene-

HliSI, IIMOIOlliHEl lj>OpMy p0MOH'I8Citl!X IDipaMIIAanbllhiX yrnyf511eHlill1 anaJ!OI'll'lHO OURCallllhlM 
/15/ 

n p8oOTe • Of5mee 'lncno cnenon ocxonK.on nenenii!I ynemi'lnnaeTCSI aa cqeT Taioro poAa 

cnenon n 1,5-3 pa38, XoTa axc:rtepKMeJIThl no onpe11enennro aq,.peKTl'IB!IOCTH periiCTpanKII 

OTOlKJKenu~ cneaon ne 3anepwenM, MW naAeeMCH, 'ITO perncTpanHSI TaKoro poaa cnenon 

hoanonnT f5onee TO'IBO onpe11ennTh reonoruqecKnl! noapacT m Tennonyro IICTopuro of5pa3n8 

C TIOMOllib!O llaHHOI'O MeTOa8. 

llpenno>Kennwa MeTon H3Mepeunn noapacTa n nonueuTp8UBB ypana oTnnqaeTca npocTo

Tol! li IIOCTYllliOCTbiO) ne Tpef5yeT OOnhWBX TIOTOKOB nei!TpOHOB, A11HT8nhliOH 3aTpaTbl BpeMe

HH na ofipaf50Tny of5pa3uon n ne n:y>KnaeTCn B cneunal!hnoll aunapaType. 

HaMepenne no3pacTa u xonuenTpanna ypana MeTOAOM nnewnero neTeKTopa npen~SIBnH

eT .H0Bb!W8HHOO Tpef50B8llli8 K qnCTOT8 of5p83UOB II IIOTeKTOpOB OT B03MO>Kllh!X 381'pH3HOHIIll 

ypBII8o C TIOMOllibiO neTeKTOpOB R3 nancana MO>KBO II3MOpSITb KOHUO!ITp81UliO ypana BUliOTb 

-11 
. 110 10 aT/aT • 

JlaHH8SI ,MaTOIIIIKO TI03BOllH8T lUIPHIIY C II3MepenneM KOIIU8BTp81lHH ypana UpOH3BOIIHTb 

paanorp8¢aro of5p83UOB c HeonuopO/lHbiM p8cnpeneneuueM AenSIWIIXCH aneMeBTon. 

Jl8nbneitwee yconepwencTnonanne MeTOA8 naMepeBIIH noap8CT8 n KouuenTpannn ypan8 

Tpef5yeT f5onee TO'I!IOI'O H3Mepe1IH!I IIOTOKOB UeitTpOJIOB II aljlljleKTHBHOCTH perHCTpaUHll altTOB 

neneuug SIAep B fiecKoHeqHo TonCTbiX of5p83nax c noMOlllhiO nnewnero aeTeKTOp8, 

B aaKnroqenne aBTOphi BhipalKaioT rnyf5oKyro f5naroaapnocTh qneuy-KoppecnonnenTy 

AH CCCP r.H. <l>nepony 38 npe]lllO>Kenne T8Mhl, IIOCTO!I!IHOO BHBManue It paoOTe H none3-

Hble of5cyJKneaiiSI, 

An TOphi neCbM8 npn3 H8T8nhllbl 'COTPYAHBKY n8oopaTopnu IIOKOMOpliSI AH CCCP 

H.n. lllyKonroxoay R nRpeKTopy IIHCTHTyTa reonornn AH Tan>Knxcxolf CCP P.E. EapaToBy 

38 npenocTa&~eHBbie ofipa3Uhi cnron n Mnnep8non. 
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Taonnna . 
Pe3yllhT8Tbl n3MepeJms aoapacTa My-cxoanTa, cjlnoroimTa n OBOTHTA 

N9Ni! HanMenoaaoe .Pe2KBM lln. CniiJ:(, nn.cnet~. BoapaCT BoapaCT IIO 
IIII oDpa3rta H TpaBJieult CIIOHTAH, Bb!BY)I(Jl• DO cneA, K11f 

MecTOpo~eos B HF 40% .r~enennsr Aeneusr .r~ene~msr 10 neT 

]06 
neT . • 

1. EnOTHT B3 nerMa-
TBToa EenoMopcxo--

8,4•to
3 

ro pallona 5 MHH 420 1410 1760 

· 2, EBOTBT H3 llymaHDe 
4,5 ·to

4 
319M 5 Mllll 270 1600 1700 

3, EnOTHT 113 nerMaTBTOB 
5• 103 

EllpiDCIIBCxoro paltona 5 MHH 920 390 500 

4, MycxOBIIT 113 nerMATII-
2,3•10

3 
TOB MaMcxoro p-Ha 3 '18Ca 1220 134 420 

5, MycxoBIIT H3 nerMa-
TIIBOB EenoMopcxoro 

6,5•10
3 

pallona 3 'laca 640 710 1760 

B. <l>noronaT (All.llan) 20 MHB 7,9•10
3 

1046 531 1800 

7. Mycxoa11T B3 llaliupa 
Kyxn Jlan 103 3 'laCS 70 360 0,08 

8. MycxoanT 113 nerMa-
THTOB Cpe.rtnalt Kap-
DOH1 r11capCXIIIi 

2,9·10
3 

XpeoeT 3 'laca 45 448 

9, Mycxoa11T E11proca 2'1,30MHH 38 1460 2 

10. MycKOBBT H3 .llymaa-
De np, 680 My3elt 
MIIHep, J 'I8C30MHH 16 386 39 

11. MycxoaaT 113 .llyman-
oe, My3eli M. xon. 
EaooxoAJKaeaa 

1,8 ·10
3 np. 232/1961 Nil 3 35 MIIH 875 176 

12. MycxoaaT B3 .llyman-
De, My3ell M. xon, 
Ea6oxo.rt>Kaeaa N. 4 35 MHH 196 482 28 

13. MycxoaaT 113 .llyman-
De np. 25 llaMIIp 5 MIIH 180 464 28. 

14. <l>noroDHT CnroASIHKa 20 MHH 4•103 
980 293 
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Taonaqa 2 -~ ......... ;· 

Pe3yllbT8TLI 113MepeHIIR xoaneHTp8DIIB · )rpana a pa3llii'IHbiX MeT8l111li'lecux ¢0llbrax 

N.Ni! Haauenoaaaae o6pa3rtOB 
Tonm11aa '<111cno yxon- KonrtenTpaimll 3 

nn Mlt ltOB C ypaHa MKr/CM 

1. AniDMIIHBll (¢0llbra) CCCP 20 1,3 .to4 4,4 

2. 
_,_ 

" 20 1,2. io4 4,2 -.-
s. 

_ .. _ _ .. _ 
15 to4 3,8 

4. 
_ .. _ _ .. _ 

18 5,7•10
3 .. 1,9 

5. 
_ .. _ _ .. _ 

50 1,2 •104 . 4,2 

6. AlllOMHIDill ( cjlOllbra) · Slnonu 6 1,5.'104 4,9 

7. 
_ .. _ _ .. _ 

7 6•10
4 20,8 

8. 
_ .. _ _ .. _ 

9 5•10
4 16,7 

9. 
_ .. _ _ .. _ 

10 ·5,2•104 17,5 

10. IIaTylll> (,POllbra) CCCP- 360 1,o·io
8 0,64 

( 

1,7•10
2 

11. MeA!> (cjlOllbra) 50 0,06 

3•10
2 . 

12. 
_ .. _ _ .. _ 460 0,09 

18. llnaTana (ojlonLra) 4,5 10
8 ·• 0,83 

14. Cannen (cjlonLra) 160 9•10
2 0,81 

15. TaRTan (ojlOllbra) 10 5"10
2 0,17 

Taonnna s 
Pe3YllLT8Tbl B3MepeHBS KOHrteHTp8nKB ypaHa B p83l1H'IHblX cpeASX 

3 
HanMenoaaue o6pa3rtOB KoarteHTp. ypaaa MKr/cM Ni!Ni! nn 

1. B03JIYX 

2. KanLrtBT MHnepan. My-3elt AH CCCP 

3, Kaap_rteaoe cTexno 

4, Jiaacan 

5, MaJtpOitllHH MRIIepan. MY3ell. AH · CCCP 

6, 0pTOltll83 

7. Ol1Hroxna3 
_ .. _ 

-"- Cesepaasr Kapenasr 

8, 0pTorna3 MOHrOllbCKBll 

9, llOllR!t8pDOH8T 

10. Cl1JOA8 My-CKOBBT HIIAHl1CJt8Sl 

11. Cnl1RJtaTaoe cTexno (rocT 688172) 

12, Tona3 ~aaepan. My-3elt AH CCCP 

·13, <l>nJOOPBT -"'- -"'-
14, <l>ocojlaTIIoe CTeKllO 
15, WnaT ncnaacult MHHepan. My-3elt AH CCCP 

9 

tcr0 

16 
o,ooa..:o,oo7 

0,00015 

11 

.541 

583 

270 

0.0006 

0,007 

0,5-1 

1,7 

48 
0,01 
3,6 

. 


