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B nocnenHHe ronbI IIpH H3y'leHHH CIIeKTP0B 1"8MMa-H3ny'leHHSI BCe 6om,

wee IIpHMeHeHHe HaxonnT cneKTP0MeTpbl C nonynpoBonHHK0BbIMH Ge (Li) -ne

TeKTopaMH (Ii.n . .a.). BbICOKOe SHepreTH'leCKOe paapemeHHe H nocTaTO'!H0 

BbIC0KaSI aqi<peKTHBHOCTb pel"HCTpaUli:H 1"8MMa-KBaHT0B B lllHP0K0M nuanaaoHe 

3Hepl"HH Bbll"O/lHO oTnH'l8IOT HX OT npyl"HX THII0B CIIeKTp0MeTp0B, C 0CB0eHH

eM cepHHHOI"O Bb!IlYCKa Ge ( Li ) -neTeKT0p0B ( oco6eHHO neTeKT0p0B 6om,- . 

W0I"0 06'beMa) CIIeKTp0MeTpbI C TI,TI,il, 6ynyT 6eaycnOBHO lllHp0K0 BHenpSITb

CSI KaK B npaKTHKY <pH3H'leCKOI"O SKCIIepHMeHTa, TaK H B IIpOMbilllneHHOCTb 

nnn pemeHHSI paanH'!HblX IIPHKnaJ:UlblX aanaq, 

OnHOH H3 o6naCTeii B03M0)KH01"0 HCII0nb30BaHHSI cneKTp0MeTp0B C IT,IT,11, 

SIBnSieTCSI CIIeKTpoMeTplISI ecTeCTBeHH0I"0 H Bbl3BaHHOI"O 1"8MMa-uany'!eHHSI 

IIplI reo<pH3H'!eCKHX uccneJl0BaHHSIX nnn H3y'!eHHSI aneMeHTH0I"0 H H30T0IIH0I"0 

C0CTaBa I"0pHblX nopon. 

He6onbllllie pa3Mepbl CaM0I"0 TI,IT.11, JlaIOT B03M0)KH0CTb IIpn: C00TBeT

CTByIOWeii K0HCTpyKUHH KpH0CTaTa H ycHnHTenSI HCII0nb30B8Tb HX B CKB8)KHH

Hb!X CIIeKTpoMeTpax nnn npoBe)leHHSI KapoTa)Ka CKB8)KHH Ha He<pTSIHb!X If PYJl

HblX MeCT0p0)K)leHHSIX, 

B HaCT0Sl!Uee BpeMSI nnn aTHX ueneil: HCII0nb3YIOTCSI CUHHTn:nnSIUH0HHbie 

CIIeKTp0MeTpbl. OnHaKO cn0)KHblH xapaKTep CIIeKTp0B H 6onbWOfi <pOH paccemr

H0I"0 raMMa-uanyqeJIHSI npn:B0JlSIT K T0My' 'ITO IIpHMeHeHue CUHHTHnnnuH0HHblX 

CIIeKTP0MeTp0B C HX OTH0ClITenbH0 HH3KliM 3HepreTn:'!eCKil:M paapemeHHeM 

B pstne cnyttaeB He naeT non0)KHTenbHblX peaynbTaT0B. C HX IIOMOlllbIO He 

ynaeTCSI Ha)le)KHO BbI)lenstTb OT)lenbHbie nHHHli CIIeKTpa, oco6eHHO a MSII"KOil: 

(E y < 1 MaB) o6naCTlI, CyrueCTBeHHO ~Y'IWHe peaym,TaTbl B STHX ycn0BHSIX 
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MOI'YT 6b!Tb rronY'IeHbl C IIOMOIUblO. CI10KTpOM0TpOB C TI .TI.n., paspewemi:e 

KOTOpb!X 6onee '10M Ha rropHJlOK Bb!We, 'leM y CUilHTHnnmmoHHhIX crreKTpOMeT

poB. 

OnHoil: Il3 BaMHhIX C TO'IKil speHHSI_ reonorun Il PYJlHOil: reOqJil3IlKl! sana'l 

SIBnSieTCSI orrpeneneHne KOHUeHTpauun ecTeCTB0HHbIX pannoaKTIIBHhlX aneMeH

TOB B ropHhIX rroponax. CrreKTpbI raMMa-usny'leHusi, corrpoBOiKJla10ruero 

pacrran pS!Jla rrpnponHhIX. pannonsoTorroa, nMeIOT nH-reucnBHhie nnHnn ( Ta6n.1). 

OueHKa IlHTeHCilBHOCTil 9TllX nnHuil: B crreKTpe I'aMMa-usny'leHl!SI ropHbIX rro

pon B ycnOBilSIX eCT0CTB0HHOf'O 3aneranusi I103BOnnT orrpenenSITb KOHUeHTpa

UllIO COOTBeTCTBYIOIUllX pa)l!IOll30TOI10B, 

Bo3M0)KHOCTII CUilliTUnnsiunoHHhIX crreKTpoMeTpOB B 9TOM OTHOW0Hl!Il 

IInn10cTp11py10TCSI puc. 1, 3al!MCTBOBaHHOM 113 pa60Tbl /1 /. TipaKTl!'l0CKil 

xapaKTep arrrrapaTypnoro crreKTpa IT03BonsieT n11II1b BhIJlensiTb o6nacTir, B KO

TophIX rrpeo6nanaeT raMMa-usnyi:ienue Toil: 11n11 unoil: rpyrrrrh1 pannousoTorroB. 

OueHKa l!HTeHCilBHOCTefi OT)lenbHhl~ n11nufi 3aTpyJlHl!TenbHa, a rrpu 9Heprusix 

MeHbllle 500 K9B OHII He rrpOSIBnSIIOTCSI BOBCe, 
[ 

Bonee neTanbHhlfi aHanII3 crreKTpOB ecTeCTB0HHOI'O raMMa-usny'IEiHl!SI 

ropHhIX nopon BaMeH KaK c TO'IKil speHusi npsiMoro orrpeneneHIISI ypaHa, panusi 

( Ey< 200 K9B) II npyrux pa~H08KTl!BHbIX aneMeHTOB, TaK II nnsi Ha)leMHOf'O 

pasneneHIISI raMMa-u_sny'IeHusi rrponyKTOB pacrrana ypaHa, Topusi II raMMa

II3ny'leH11si K40 
• UenbIO )laHHOfi pa60TbI 6hJnO 11ccnenoBaHne B03MOiKHOCTeir 

CI10KTpOM0Tpa C TI,TI.n. )lnSI pelll0HIISI 9TOfi 38Jl8'III. 

8KcnepIIMeHT 

HsMepeHIISI IIpOBO)lllnllCb Ha M,onenu rrnacTa C ypaHOBOH pynofi x/. Co

Jl0p)K8HIIe ypaaa B MonenII cocTa.Bnsino 0,05% no Becy. BMerua10rueil: rroponofi 

SIBnsincsi KBapueBhlii: rrecOK rrnoTHOCTbIO 1,6 r/cM3. Pa3Mepbl MO)len11 

400 X 400 X 500 MM. ileTeKTOp IlOMeruancsi B ueHTpe MO)lenu B u11n11HJlPll'I0CKOlf 

CKB8)Kl!He Jlll8M0TpOM 100 MM. CTeHKil CKB8MIIHhl 113I'OTOBneHhI 113 JlIOpansi Ton

IUIIHOH 1 MM, 

~ . . .. · 
YpaH HaXOilllTCH B pan~oaKTHBHOM paBHOBeCHll C rrponyKTaMu'pacrrana. 
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Ta6~~a I 

OcBOBHH8 nlilHHH CD8KTP0B rWD[a-HSJlyqeHHS 
8CT8CTB8HHWC PaJtH0aitTHBHHX aneweHT0B, 

Hsoron 3aepnu1 raJDE.-JCBeBTOJ, MareBCHBBocri. 
. lt3B JIBBHB ,-----------------:--r---------------------~--~----...---------------------------------------------· 

LB!b_1P..8!~!L~!!!Em,s_ 
A• !l'I!!..~_IlL~ 

Th 234 < UX > I U 235 

1i .P!!,!Hff 
RQ226 

B • !'.PL.~l'!!E!I~ 
P& 214< RQB > 

B; 214< Rae > 

L~EE!!! 

A.!P~..E~-!~!!
Ac.228 <Ms fh 2 > 

1i •£.Pln..E~...:EP~~
P& 212( .Th B > 
Tf 208( Th C Ii) 

~ 
K40 

62,8 
91,4 

185 

186 

242 
295 
352 
609 
769 
935 

II20 
1238 
!764 

908 
960 

1600 

238 
583 

2614 

1460 
· /3 4/ 

Ta6ut:ta cocraueua no .ztaBBIDI paaor ' 
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BHXO,tt B KB8BTax 
Ba· pacna,11; U238 • 

0,043 
0 044 
0:0265 

0,041 

0,086 
0,215 
0,430 
0,535 
0,060 
0,037 
0,15 
0,069 
O,I9. 

BHXOJt B ltBaBT8X
4 Ba pacna,J; Th ~:, 

0,250 
0 200 
o:rno 

0,465 
0,300 
0,35' 

BHXO,tt B ltBaH1'8X 
Ba paC08Jt }<' "40 
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Puc. 1. CneKTpbl raMMa-uanyqeausi 6ecKoHe'IHbIX nnacToB ypaaoaoli: u Topueaoli: pyn (Monen&) • 
AH-100-1, NaJ (Tl) 18 x29 MM, --- ypaaoaasi pyna, ------ Topueaasi pyna. 
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m1rnoit 1 MM. B OT)lenbHbIX H3MepeHIHIX M0:lKJlY CTelIKOH CKBa:lKHllbl H JleTeK

TOpOM IIOMemanacb CTanbllaSI KOnOHHa, Tonm1rna CTSHKH KOTopofi 5 MM. 

.Unsi H3MepelIHH HCilOllb30Bancsi cneKTpOMeTp na6opaTOPHH SIJlepHbIX pe

aKUHH mum (p11c. 2) C Ge(Li ·)-JleTeKTOpOM o6'beMOM 3 CM3 121. TTpeJl

ycnnnTenb COeJlHHSinCSI c JleTeKTOpOM Ka6eneM )lnHHOH 20 CM, qTo HSCKOnb

KO yxyJlw11no paapeweHHe cneKTpoMeTpa, OJlHaKo, noseonnno noMeCTHTb JleTeK

Top B CKBa:lKl!Hy. J1MnynbCbl C npeJlycnnuTensi, yc11neHHbIe nuHeHHbIM ycH

nnTeneM, IlOJlaBanHCb no Ka6emo )lnHHOil 200 M Ha OJlHH H3 JlBYX BXOJlHbIX 

6noKoB 4096-KaHanbHoro aHannaaTopa - BATT..;_5 ( q11cno ypoeHeii npeo6paao

BaHHSI 512) 1mu MAPC-7. ( qucno ypoBHeil npeo6pa30BaHHSI 4096). 3HepI'eTH

qecKoe paapeweHue cneKTpoMeTpa Ha nuHun 137 Cs (662 Kae) cocTaensino 

6 KSB, 

Ha pnc. 3 npHB0Jl0Hbl T11m1qHbie cneKTpbl I'aMMa-11any'leHHSI MO)lenu mrnc

Ta, H3MepeHHbl_e B CKBa:lKHHe 6ea CTallbHOH KOnOHHbl H C Heil, B o6oux cny

qasix Ha 4l0He HenpepblBHOI'O cneKTpa pacceSIHHOI'O I'aMMa-uanyqeHHSI qeTKO 

BbIJlenSIIOTCSI IlHKH, o6ycnoeneHHbl0 Han6onee HHTeHCHBHblMH nn:HHSIMH B cneKT

pax I'aMMa-uanyqeHHSI pstJla H30TOilOB: 235 u - 185 KaB; 226 Ra - 186 KaB; 
214 Pb (Rall) - 242 KSB, 295 KSB u 352 irnB; 214 Bi ( Ra C ) - 609 KSB, 

1120 K3B 1 1238 KSB, 

Bbma npoBe)leHa oueHKa OTHOCHTenbHbIX HHTeHCHBHOCTeil nHHHH cneKTpa 

raMMa-uanyqeHHSI MOJlenn:. 

.Unsi STOI'O onpeJlensinHCb nnomaJlH COOTBeTCTBYIOinHX 4lOTOilHKOB H BBO

Jlunacb nonpaBKa Ha 3aBHCHMOCTb aqxpeKTHBHOCTH Jl0T0KTOpa OT SHepI'Hll. 

3Ta aaBHCHMOCTb (pnc. 4) 6bma HaiineHa axcnepn:MeHTanbHO. 3TanoH,.; 

Hb!M HCTOqHHKOM cny:lKHn npenapaT 

npoJlyKTaMH pacnaJla. 

226 Ra , HaXOJlSIInHfiCSI B paBH0B0CHH C 
. ' 

11HTeHCHBHOCTb n11HHH cquTanacb nponopun:oHanbHOil nnomaJlH 4JoTOilHKa, 

JleneHHOH · Ha BenuquHy a4l4leKTHBH~CTH Jl0T0KTOpa np~ Jl~HHOH SHepI'H~ r~MMa-

KBaHTOB, 

TTonyqeHHbte eenuqnHbI oTHoc:11-renhHbIX HHTeHCHBHOCTefi nuHuil cneKTpa 

I'8MMa-uanyqeHHSI MO)lenn cpaBHHaanHCb C COOTBeTCTByIOinllMH 3HaqeHHSIMll 

JlnSI nepauqHOI'O cneKTpa ypaJoaoif PYJlbl 13•41• PeaynbTaTbl cpaaH~HHSI npu-
~ ! 

B0Jl0Hbl Ha puc. 5, 
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Bmumne CTanbHO:ll: KOnOHHbl Ha xapaKTep cneKTpa BHllHO 113 pnc. 6, rne 

nony'leHHbl8 3Ha'l8HHSI HHT8HCHBHOCTeii nHHHii cneKTPOB, H3MepeHHblX 'lepe3 

CTanbffYIO KOnOHHy II 6ea Hee, cpaBHHB810TCSI C pac'leTHOii KpHBO:ll: nornoilie

HHSI I'aMMa-uany'leHHSI B KOnOHHe. 3KcnepHM8_HTanbHbl8 TO'IKH pacnonaraIOTCSI 

s6nH3H pac'l8THO:ll: KpHBO:ll:, 

Ha a TOM )1{8 pucyHK8 npuseneHbl senH'iHHbl OTIIOlll8HHii HIIT81ICHBHOCTIL 

Henpepb!BHOI'O ¢oHa pacceSIHHOI'O I'aMMa-uany'ieHHSI c KOnOHHOii H 6ea Hee 

nnsi pa3Hb!X y'iaCTKOB cneKTpa, KaK BHnHo H3 pncyHKa, 8TO OTHOlll8HH8 OC

TaeTCSI npaKTH'i8CKH nocTOSIIIHbIM B HHTepsane 200- 1300 K9B II 6bICTpO yMeHb

maeTCSI nnsi E y< 200 KaB. 

O6cy)K/l8HHe peaynbTaTOB 

flposeneHHbie H3MepeHHSI noKaaanH, 'iT0 cneKTpOMeTp C Ge ( Li ) -neTeK-. 

TOpOM noasonsieT BhinenSITb psi.rt nHHHii B cneKTpax I'aMMa-uany'ieHHSI ecTeCT

B8HHOii panuoaKTHBHOCTH I'OpHblX nopon KaK B ycnOBHSIX o6hI'IHO:ll: CKBS)KHHbI, 

TaK H B CKBa)KHHe co CTanbHOii KOnOHHOii. TaK, B H3MepeHHOM cneKTpe MO

nenH nnacTa C ypaHOBO:ll: pyno:ll: 'i8TKO BhinenSIIOTCSI llHKH, o6ycnosneHIIbl8 I'aM

Ma..;u3ny'ie_HH8M 285 U , 226 Ra , 2 uPb(RaB)H 
214

Bi (RaC) • O'leBH/lHO, 

npn COOTBeTCTBYIOIIlefi KOHUeHTpaUHH TOpHSI H KanHSI s nopone MO)KHO 6yneT 

C noMOIIlblO TaKOI'O cneKTpa BbinenSITb nHHHH I'SMMa-uany'leHHSI 
228Ac(MsTh2 ), 

21 2rb(ThB) , 208 Tl(ThC 11
)H K 40

• 

3To naeT B03M0)KHOCTb Hane)KHO paanenSITb I'SMMa-uany'ieHHe psinoa 

ypaHa, Topusi H Kanusi a ycnosusix CKBa)KHHhI ( nnu Ha npyrux o6Ha)KeHHSIX• 

nnacToa ropHbIX nopon). 

XapaKTep annapaTypHOI'O cneKTpa noasonsieT Oll8HHBaTb OTH0CHTenhHYIO, 

a. npH COOTB8TCTBYIOIIl8li Kan116pOBKe H a6conIOTHYIO HHTeHCHBH0CTb nHHHil: 

cneKTpa raMMa-nany'ieHHSI, BblXOnsimero H3 nnacTa. To'iHOCTb TaKOfi oue.HKH 

3aBHCHT, KOHe'iHO, OT HHT8HCHBIIOCTH nHHHH H senH'iHHbl llbe.ttecTana non nett. 

HanpuMep, B HalllHX H3MepeHHSIX nnomanb cyMMapHOI'0 lpOTOnHKa OT nHmdi 

185 K8B ( 
235U r H 186 K8B ( 226 Ra) COCTaBnSieT 10% OT nnomanH nbenecTa

na non Heii, flpH nzyx'iaCOBOM 3aMepe Ha Hameii ycTaHOBKe Ha6HpaeTCSI CTa

THCTHKa; npH KOTOpoii OUIH6Ka onpeaeneHHSI nnomanH 8TOI'0 llHKa COCTaBnSeT 

10 

I I \ I I I 5,0 • C 

2,0 I I \ I I I 

~o I I I , I 1 

qs I I I \ 1· I 

0,2. I I I . I ' · I 
\ 

O,l 
400 200 500 -1000 2000 (,K3! 

' 3 . 
Pee, 4. 0THOCHTen&HaSI s«l>cl>eKTHBH0CTb Ge ( Li ) ~.nereKTOpa, V.. 3 CM • ·SranOHHblll 
o6pa3ell - 228 Ra B paBH0BeCHH C npo.nyKTllMH pacna.na. 
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6% 6es KOnOHHbl ll 10% C Hefi. .ilm1 nUHllll 609 K8B ( Ra C) OTHOllleHue nnoma

nefi ¢oTonnKa u nhenecTana paBHO npu6nusuTenbHO 3. 0lllu6Ka B onpeneneHnn 

nno111an11 8TOI'O nnKa npu Tex )Ke ycnOBll51X COCTaBn51eT 2% ( C KOnOHHOH ll 

6es Hee). 0THOCHTenbH851 HHTeHCHBHOCTb nnHllH raMMa-cneKTpa Monenu rrnac

Ta yMeHblllaeTC51 C yMeHb!lleHHeM aHepI'lIH raMMa-KBaHTOB no cpaBHeHlIIO C 

COOTBeTCTBYIOllllIMII BenlI'IHH8MlI nng nepBlI'IHOI'O cneKTpa. EcTeCTBeHHO, 8TOT 

a¢~eKT saBlICHT OT CBOHCTB noponhI (ee nnOTHOCTlI, aneMeHTHOI'O COCTaBa}. 

3Ha51 8TH CBOHCTBa, MO)KHO Y'IHTbIB8Tb ocna6neHHe nHHIIH lI BOCCTaHaBnHBaTb 

nepBH'IHVIO ¢opMy cneKTpa. C npyrofi CTOpOHhI, n.o xapaKTepy ocna6neHlI51 

nHHlIH cneKTpa MO)KHQ oueHHBaTb nornomaIOIIIlie CBOHCTBa noponb1, KOTOpb!e 

CB513aHbI, B 'laCTHOCTlI, C KOHUeHTpauuefi B Hefi T51)KenbrX aneMeHTOB. KpoMe 

8TOI'O, lIHTepecHa B03MQ)KHQCTb onpeneneHlI51 nanH'llI51 panona B CKB8)KlIHe 

6es Tpy6bI no OTHOCHTem~HOH HHTeHCliBHOCTlI nHHlIH nponyKTOB era pacnana 

( Ra B u Ha C ) • B oTnH'lne OT crreKTpa noponhr B aToM cnY'Iae OTHOCHTenh

HaH HHTeHCHBHOCTb nnHHH 6yneT COOTBeTCTBOB8Tb nepBH'IHOMy crreKTpy. 

Ocna6neHue nHHHH cneK,Tpa CTanbHOH KonoHHOH npoucxonuT B COOTBeT-

CTBHH C KPHBOH nornomeHHSI raMMa-usny'leHHSI no SaKOHY e-µ d d --ron-

ll!HHa CTeHKlI KOnOHHbi). BBeneHHe B CKBa)KlIHY o6canHofi CTanbHOH KOnOHHbl 

He MeH51eT ¢opMy HenpepbrnHoro cneKTpa pacce51HH9ro raMMa-Hsny'leHH51 B 

lIHTepBane 200- 1300 K8B x/. 

KpHBYIO ocna6neHlI51 nHHlIH cneKTpa MO)KHO nocTpOlITb Ha OCHOBaHlIH 

onpeneneHlISI OTHOCHTenbHbIX lIHTeHCHBHOCTefi nunufi nng onnoro lI30Tona nnH 

nng HeCKOnbKHX lI30TOnOB, COOTHO!lleHHe B KOHU0HTpaUlIH KOTOpb!X l!3BeCTHO 

(aanpHMep, no nHHlI51M Ra B lI Ra C ) • 8KCTpanonnpy51 ary Kp1rny10 Ha 

npyrue anepI'HlI, MO)KHO onpenenHTb ocna6neHue ocranbHhIX nnHHfi cneKTpa. 

8To naeT B03MO)KHOCTb BOCCTaHOBlITb nepBlI'IHYIO ¢opMy.cneKTpa (nng oc

HOBHbIX nHHHfi) HenocpencTBeHHO no pesynhTaTaM lI3MepeHHH II onpenenIITb 

KOHU0HTpaUlIIO COOTB0TCTBYIOIIIIIX II30TOnOB B nopone. 

EcTeCTBeHHO, 'ITO Kpyr sana'I, KOTOpble MO)KHO 6yneT pe!llaTb c no

MOll!b!O cneKTpOMeTpa C Ge ( Li ) -neTeKTOpoM, saBHCHT OT era 'IYBCTBHTenb

HOCTlI, CB5138HHOH C o6~eMOM neTeKTOpa. OnHaKO na)Ke TaKOH cpaBHUTenbHO 

~H . YlKHO OTMeTllTh, 'ITO ll3MepeHnSI npoaoAnnnch Ha MOAenu, paaMepbl KOTO-

poii MeHbWe cnosi nonHOI'O H8CbIWeHHSI. Llnsi '6eCKOHe'IHOI'O" nnacTa ct,oH pac

ce.11HHOI'O raMMa-uanyqeHH.11 6yAeT HeCKOnbKO BhIWe. 
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He6onbll!Oll AeTeKTOp, °KOTOpblll Hcnonb30B8llCSI B Hanmx II3MepeHHHX, no3B0llSI

eT AenaTb KOllH'IeCTBeHHbie Bb!BO/:lbl OTHOCIITCllbHO CTpyKTypbl cneKTpa I'8MMa

H3ny'IeHHH nnacTa npH llOBOllbHO H!13K0ll KOHUeHTpamrn ypaHOBOll PYllbl ( 0,05%). 

Ba)KHbIM MOMeHTOM HBnSieTCSI B03MO)KHOCTb onpeAeneHHH KOHUeHTpaUHH 

ypaHa B nopoAe no HHTeHCHBHOCTn ero co6bTseHHbIX raMMa-nHHHii- T.K. nnH 

KOCBeHHOI'O onpeAeneHHSI ero IIHTCHCIIBHOCTII no HHTeHCIIBHOCTII raMMa-nsny-

'IeH!rn Ra B u Ha C Heo6XOllHMO, 'IT06bJ ypaH HaXOAHnCH B paBHOBeCHH 

C npoAyKT8MH pacna/:la. TTp0B0/:l0HHbl0 H3MepeHHSI noKa3blB8IOT, 'ITO B cnyqae, 

KOI'lla 226 Ha HBXOAHTCH B paaaoaecuu c Ha B n Ha C H ero KOHUCHTpaunro 

B nopoAe MO)KHO onpeAemtTb no HHTeHCHBHOCTH nnHn.ii 9THX H30TOIIOB, B03-

MO)KH8 oueHKa KOHUeHTpaunu B rrop0/:10 ypaHa HC38BIICHMO OT COCTOSIHIIH paB

HOBeCHSI M0)KllY ypaHOM H paAH0M no HHTeHCHBHOCTH nHHHH 185 K9B. 3Ta 

HHTeHCHBHOCTb orrpeAenHeTCSI nocne Bbl'IHT8HIIH BKnaAa I'aMMa-usny'IeHHSI pa

llHH B CyMMapHblll nHK OT
O 

nHHHll 185 K9B ( 
235U) 11 188 K9B ( 

226 
Ha). KorAa 

ypaH HaXO/:lHTCSI B paBHOBeCHH C panHeM, BKnaA ypaHa B 9TOT IIHK COCTaBnSI

eT 39%. EcnH cyMMapHaSI HHTeHCHBHOCTb I'8MM8-H3llY'I0HIISI 235 u II 
226 Ha 

onpeAeneHa C TO'IHOCTb!O 10%, TO IIHTeHCIIB.HOCTb mrnHII 185 K9B (235U), 

a, cneAOBaTenbHO, II KOHUeHTpaUHH ypana orrpeAenSieTCSI c TO'IHOCTb!O ,,,25%. 

B 3aKnIO'I0HHe 8B TOpb! Bb!pa:lKaIOT 6naro,papHOCTb r .H. cl)nepOBY' 

B.n. WaruKnHy sa rronesHbie o6cy)K/:leHHH, I0.3. TTeHIIOH)KKeBH'IY sa Koncynb

TaUHH no IIOBOllY pa60Tbl C nonyrrpOBOllHHKOBbIM crreKTPOMeTpOM, a TaK:lKe 

O.A. Heqaesy, O • .H. Co6oneay, n . .a. H1-IKynmrnii, n.M . .UeKoHcKoii sa yqacTHe 

B Ilp0B01l0HHH 9KCneplIM0HTOB II ocpopMneHHII pa60Tbl, 
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