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1. B rrocnenaee apeMSI rroSIBHnHCh TeopeTH'IeCKHe pa6oThi/1,2,3,4/, yKaabi

aaJOmHe aa cymecTaoaaaHe nosonhHO o6IUHpaoll: o6nacTH caepxTSilKenhiX c<!Je

pH'IeCKHX Sinep, PaC'I~Tbl 6apbepoB neneHHSI H Mace Sinep B OCHOBHbiX COCTO

SIHHSIX1 rrpoaeneHHbl9 Ha OCHOBe MeTona CTpyTHHCKoro/5/ C pa3nH'IHbiMH 

onHO'IaCTH'IHbiMH CXeMaMH ypOBHell:, 11pHBOnSIT K BbiBOny, 'ITO B6nH3H 3aMK-

HYTbiX o6ono'leK z = 114 H N 184) MoryT 6biTh o6aapylKeHbi oTnenh-

Hbl9 {3 - CTa5HnbHbl9 H30TOI1bl C HCKnJO'IHTenbHO 6onhiUHMH rronyrrepHonaMH 

a -pacrrana H crroaTaaaoro neneHHSI ( 108- 1010 neT). Llell:cTBHTenhHbie 

BpeMeHa lKH3HH MOryT OTnH'IaTbCSI OT paC'I~THhlX Ha HeCKOnbKO 110pSinKOB1 

onaaKo 9TH peaynhT8Thi ocTaBnstJOT aaneJKny aa ycrrex rroHCKOB cBepxT.s~-

JKenbiX sneMeHTOB B rrpHpone. 

HaTepeCHbie peaynhTBThi a 9TOM aarrpaaneHHH 5hmH rrony'leHbi n.4>ay

nepoM C COTpynHHKaMH/6/ 1 C006WHBIUHMH 0 aa6nJOJleHHH SIJl9p C z> 100 

B rrepBH'IHOM KOCMH'I9CKOM H3ny'leHHH, DpH ycnOBHH 110Bb!IU9HHSI aane1KHO

CTH orrpeneneHHSI aapSina Sinep nanbaell:IUH!l: rroHcK caepxTSilKenhiX sneMeHToB 

B KOCMH'I9CKHX ny'laX rrpencTaBnSJeTCSI rrepcrreKTHBHbiM, 

DpSIMbie rrorrbiTKH o5aapy1KeHHSI 110-ro sneMeaTa B rrnaTHHOBoll: pyne, 

KOTOpbie 5binH rrpenrrpHHSJTbi C. ToMrrcoaoM c coTpynHHKaMH/8/ H Beconoa

CKH H np,/9/ 1 nanH OTpHUaTenbHbill: peaynhT8T, 

B pa5oTe r.H.4>nepoaa H B.n.nepenbirHHa/7/ coo5wanocb 0 aa5nJOne

HHH cneJlOB OCKOnKOB neneHHSI B JlH9neKTpH'I9CKHX cpenax, H8XOnHBIUHXCSI 

B KOHTaKTe CO CBHHUOM1 a TaK1K9 B H9KOT0pb!X o5paauax CBHHUOBbiX CT9KOn, 

EcnH OTHeCTH o5HapylKeHHbie cnenbi OCKOnKOB K CBHHUy, TO KalKylllHll:CSI rrony

rrepHon crroaTaaaoro aeneHHSI CBHHua B paanH'IHhiX o5paauax Kone5neTCSI oT 

3 



r 
I 

2 •1020 AO 2 •to22 neT. Mo>Ka:o, KaK sTo AenaroT aBTopbr17 I, npeArrono

>KHTh, "'TO Ha6nroAaeMbifi s!fl!fleKT Bbi3BaH CITOHTaHHb!M AeneHHeM TSI>Kenoro 

xHMH'IecKoro aaanora cBnaua HnH apyroro corryTcTByroruero .CBHHUY aneMeH

Ta, KoTopbrfi HMeeT nepHOLl nonypacnaaa CBhrrue 108 neT H coaep>KHTCSI B oT

aen&HhiX 06paauax B BHLle rrpHMeCH IQ-12 - to-14 r/r. J1ay'IeHHe XHMH'IeC

KHX CBOti:CTB Kyp'I8TOBHH 1 rrpoBelleHHOe 11.3Bapofi C COTPYLlHHKaMH/10/, ITOKa

aano, 'ITO oa noao6ea ra¢HHro 1 T.e. pHLl aKTHHHLlOB aaBepruaeTCH 103-HM ane

MeHTOM. CnellOBaTenbH0 1 TH>KenbiM XHMH'IeCKHM aaanOI"OM CBHHUa HBnHeTCH 1 : 

ITO-BHLlHMOMY 1 SneMeHT C ITOpHLlKOBbiM HOMepoM 114. 

2. HaM npeacTaBnHnoc& Ba>KHhiM npoBepHTb peayn&TaThi pa6oThr1 7 I 

HeaaBHCHMb!M MeTOLlOMo C 9TOfi uenbro LlnH perHCTpaUHH OCKOnKOB CITOHTBH

HOI"O aeneHHH 6brnH npHMeHeHbi 6onbiiiHe nponopuHoa:anbHbre C'I~T'IHKH. OrrhiT 

HCITOnb30BaHHH ITOLl06HOfi annapaTypbi rrpH H3MepeHHH rrepHOLla CITOHTaHHOI"O 

aeneHHH TopHH/ 111 rroKaaan, 'ITO oa:a o6naaaeT 'IpeaBbi'Iat!:ao HHSKHM co6-

CTBeHHhiM cf>OHOMo MeTOLlHKa nporropUHOHanbHbiX C'I~T'IHKOB IT03BOnHeT BeCTH' 

ITOHCK CITOHTaHHOI"O aeneHHSl rrpaKTH'IeCKH B ni06hlX MHHepanax H COellHHeHHHX. 

Ebmo HaroToBneao aecKonhKO nponopuHoaanbHbiX C'I~T'IHKOB. 11x Kopnyca 

rrpeacTaBnHnH C060fi TOHKOCTeHHbie aniOMHHHeBbie HnH CTanbHbie Tpy6bi LlnHHOfi 

200 CM H LlH8MeTpOM 26 CM ( CMo pHCo 1 ) • KaTOLl8MH C'I~T'IHKOB cny>KHnH i 

nonyuHnHHLlpH'IeCKHe >Keno6a Ha anroMHHHeBoro cnnaBa TonmHHOfi 3 MM. Mccne-/ 

ayeMbie o6pa3Ubl H8HOCHnHCb TOHKHM cnoeM ( 2,5-3 Mr/cM2) Ha BHyTpeHHIOIO ' 

• nosepxHOCTb >Keno6oB. ITnoruaa& BHyTpeaaefi nosepxaocTH paBHHnac& 1,6 >' 

'Jll04 CM2. AHOLlOM cny>KHnH HHXpOMOBbie HHTH LlH8MeTpOM 50 MKM 1 yKpen

neHHhie aa TOpUOBbiX KpbiiiiKax-HaonHTopax Ha oprcTeKna. B KaqecTBe aanon

HHTenH 6brn Bbi6paH MeTaH. Pa6o'Iee Ll8BneHHe 50 MM.pT.CTo 6brnO ITOLl06paHO 
I 

T8K 1 'IT06bi rrony'IHTb B03MO>KHO 6onbiiiee OTHOIIIeHHe CHI"H8nOB OT OCKOnKOB \' 

aeneHHSl K CHI"HanaM OT a -'18CTHU U H Th, He CnHIIIKOM CHnbHO yMeHb

IIIHB ITpH STOM a6coniOTHyiO BenH'IHHy aneKTpH'IeCKHX HMrrynhCOBo C'I~T'IHKH 

HMenH IIIHpoKyro o6nacTb nponopuHoaanbHOCTH, Koac!>c!>HuHeHT raaoBoro ycH

neHHH rrpH pa6o'IeM aanpH>KeHHH 1200 B 6bm paBeH 300. 

8neKTpOHHaH anrrapaTypa, rrpHMeHSleMaSI B AaHHb!X OITbiT8X1 LlOn>KHa 

6b!Tb MaKCHManbHO IIpOCTOfi H H8Lle>KHOfi H B TO >Ke BpeMSI HMeTb MHHHManb

HbLii: co6cTBeHHbri!: c!>oH. Ha Ka>KJJoM C"'~T'IHKe ncrron&aoBanac& arrrrapaTypa, 

6noK-CXeMa KOTOpofi ITOK838Ha Ha pHC. 2. 11MrrynhC HaiTpSI>KeHHSI 1 B03HHK8IOIIIHfi 
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Ha aHOLle C'I~T'IHKa 1 ycHnHBanCH H cf>opMHpOBanCH nHHeftHbiM TpaH3HCTOpHbiM 

rrpeAycHnHTeneM. Koa¢¢HuHeHT ycHneHHSI npeAycHnHTeng sap&Hposancg oT 

5 ao 12. <llopMHpoBaHHe ocyruecTBnHnoc& oaaoft LlH¢¢epeauHpyrorueft RC -ue

rro'IKOA c rrocToHHHOH speMeHH 40 ~ 10-6 ceK. Bbrxoaaoi!: HMrryn&c npeaycHnH-

TenH ITOAaBanCH Ha LlHCKpHMHHaTOp1 KOTOpbift nHaeftao nepeaasan 'IaCTb 

HMrryn&ca, rrpeBbiCHBIIIyro nopor LlHCKpHMHHaUHH. ITopor LlHCKpHMHHaUHH ycTa

aaBnHBancH p8BHbiM ITSITHKpaTHOi!: BenH'IHHe aMITnHTYLlbl HMrrynbCOB OT a -"18C

THU ypaHa. 11MrrynhC LlHCKpHMHH8TOpa 3aTHI"HBanCH CXeMOA yanHHeHHH HMrryn&Ca 

LlO CeKyHLlHOJ!: LlnHTenbHOCTH C COXpaHeHHeM 8MrrnHTYLlbi H 'lepea BbiXOLlHOJ!: K8CK8Ll 

ITOLl8BancH Ha OLlHH H3 KaHanoB MHOI"OTO"'e'IHOI"O caMOITHCUao 11aMepHTen&Hbift 

MexaHH3M Ka>KLlOI"O KaHana CaMOITHCUa 6brn BbiiTOnHeH ITO rrpHHilHITY CTpeno'I

HOI"O rrpH6opa MarHHT09neKTpH'IeCKOJ!: CHCTeMbl H He HMen ycHnHTen&HbiX ane

MeHTOBo BbiCOKOe HarrpH>KeHHe HHTeft C'I~T'IHKa H ITHTaHHe rrpellyCHnHTeng 

OCyiUeCTBnHnHCb OT CyXHX aneMeHTOB1 OCTan&H8SI 'laCTb CXeMbi ITHTanac& 

oT aKKyMynHTopa. HarrpH>KeHHe rrHTaHHH scex CHCTeM paBHHnoc& Be, npeay

cHnHTen& ITOTpe6nHn TOK "' 5 Ma1 OCTan&HaH 'IaCTb sneKTpOHHOft CXeMbi 

• 12 Ma. BaTapeH ITHTaHHSI H npeaycHnHTen& 6brnH yKpenneHbi a:a Topue 

C'I~T'IHKa B CrreuHan&HOM SKpaae. 8THM LlOCTHI"anaCb rrpaKTH'IeCKH ITOnHaSI 

He'IyBCTBHTenbHOCTb sneKTpOHHOJ!: CXeMbi K aneKTpH'IeCK:HM ITOMeXaM. 

nnH HaHeCeHHSl CnoeB HCCnei:J.yeMbiJ!: MaTepHan H3Menb'IanCH B IIIapOBOJ!: 

MenbHHUe LlO paaMepoB aepeH 0,5-1,0 MHKpOHo f1yn&rra H3Menb'leHHOI"O MEtTe

pHana B cMeCH crrHpTa H aueToaa ( 1:3) aaaocHnacb pacrrhrnefiHeM a a >Keuo6a 

C'I~T'IHKOBo nnH CBSl3biBaHHSl cnOH B rryn&rry Ll06aBnHnCH Knefi E<JI-2, KOTOpbift 

cocTaBnHn ~o Becy Meaee 3% oT HccneayeMoro MaTepHana. B aHaneKTpH'IeCKHe 

C pellbl LlnH C03LlaHHSl rrpOBOLlHMOCTH BBOLlHnCH aKBaaar ( 8% IIO Becy) • 

3. nnH K8nH6pOBKH C'I~T'IHKa H8 BHyTpeHHeft CTeHKe KOprryCOB IIOMeiiian

CSl rrperrapaT na paaaeneaaoro HaoTorra 285 U ( o6oraiiieHHe 89,8%), coaep

>KBIIIHA ... 4 Mr ypaaa. PerHcTpHposanHcb .ocKonKH aeneaHH ypaaa TerrnoBbiMH 

HeJ!:TpOHaMH OT Po - Be HCTO'IHHKa, IIOMeureHHOI"O B rra'pa!flnHOBbii!: KDHTeftaep. 

B rrpouecce pa6o'IHX HaMepeHHl!: ypaHOBbrA rrpenapaT aaKpbrBancH crreuHan&aoft 

aacnoaKoft. Ha pHc. 3 rrpHseaea THITH'IHbiA aMrrnHTYLlHbiA crreKTp, nony"'eHHhrft 

IIpH KanH6pOBKeo Ebin rrpoBelleH crreuHanbHb!ft OITbiT1 B KOTOpOM H8CKOnbKO 9Ta-
238 

nOHHbiX o6pa3UOB U C TOniUHHOfi 1 SKBHBaneHTHOft TOniUHHe HCcneayeMbiX 
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cnoeB, 6bmo ITOMemeao paBHoMepao aa pa3nH"!HbiX y"laCTKax BHYTPH o.uaoro 

H3 C"l~T'IHKOBo l13MepeHHaSI ITO CITOHTaHHOMy .ueneHHIO 
238 U acpcpeKTHBHOCTb 

perHCTpaUHH OCKOnKOB aeneHHSI OKa3anacb paBHOH 60%. 

0co6oe BHHM8HHe Obi nO o6pameHO H8 H3Me peHHe cpoaa OT CITOHTaH

HOI'O .ueneHHSI ypaaa, co.uep*amerocSI B o6pa3uax B BH.ue ITpHMecH, a TaK*e 

cpoaa oT .ueneHHSI ITpHMece:H TopHSI KOCMH"leCKHMH ny'laMH. $¢cpexT oT neneHHSI 

TOpliS! H8 ypOBHe MOpS! ITpHBO.UHT K Ka)!(yJ.UeHCSI HH)!(HeH rpaHHUe ITOilyiTepHO,[I8 

CITOHT8HHOI'O neneHHSI 
282

Th 1,5•1019 neT/12/. Conep)!(aHHe ypaHa H TO

pHS! B HCcne.uyeMbiX o6pa3uax oiTpe.uenSinocb ITO .ueneHRJO 9THX ITpRMece:H 

B ITOTOK8X TeiTnOBbiX If ObiCTpb!X HeilTpOHOB. 8TH ):18HHhie T8K)!(e KOHTpOnH

pOBanHCb ITO a - 8KTHBHOCTH 0 H3MepSieMOlt ITpOIIOpUHOH8nbHb!MH C'l~1r-

"'HK8MH aerrocpencTBeHHo a ITpouecce pa6oTbi. YpoBeHb a -cqeTa oT ITpeiTapaTOB 

o6I.URM aecoM 50 r HEi.. ITpeBbilllan o6bi'lHO 2-3 HMITynbca a cexyHny. 

f1 pRMeCH ypaHa If TO pHS! B HCCnenyeMb!X 06pa3U8X Kone6anRCb B ITpe

.uenax to-4 - 1Q-5% ITO Becy. Cne.uoBaTenbH0 1 OCHOBHb!M HCTO'IHRKOM cpoHa 

cny*Hno crroHTaHHoe .ueneHHe 
288 U ( T th = 10 

16 
neT). O.uRH aKT CITOH

Taaaoro .ueneHRSI 
238 U .uon*eH aa6nJO.UaTbCSI 3a 4 ( 105 - 106 )r. qacoa 

H3MepeHRH, 8cpcpeKT OT .oeneHRSI TOpliS! KOCMR'leCKHMH ny'l8MH IIpRMepHO 

B 1000 pa3 MeHbi.Ue. 

<Poa TeiTnOBbiX H 6biCTpbiX aeltTpoHoB B 3JlaHRH KoHTponHpoBancSI. Kpo

Me Toro, ITepROJlR'!ecKR R3MepSincSI acpcpeKT .oeneHRSI 9Tanoaaoro rrpeiTapaTa 

• 
235 U cpoaoBbiMR aeltTpoHaMR. YcTaHoBneao, 'ITO cpoHOBbie aeltTpOHbi MoryT 

Jl8Tb IJO)!(Hblll 9cjJcjJeKT Ha ITpRMeCH ypaHa H TOpliS! ITpHMepHO B 25 pa3 MeHb

!IIRit, '!eM OT CITOHT8HHOI'O .oeneHHSI ypaHa, 

f1oHCK 8HOM81lbHOI'O acjJcpeKTa CITOHT8HHOI'O .oeneHRSI ITpOBO.ORnCSI H8 o6-

p83U8X0 co.oep*ai.UHX CBHHeu. ITo.oaBnSIJOI.Uee 6onb!IIHHCTBO ITpeiTapaToB co

.uep*ano 38MeTHOe KOnR'IeCTBO 9TOI'O aneMeHT8 - OT 10 JlO 90% ITO Becy • 

Henb3SI HCKn!O"lHTb, "'TO aeneHRe CBHHU8 (RilH o6pa30B8HRe 3Be3Jl H8 S!JlpaX 

CBHHUa) KOCMH'IeCKHMH ilY'18MH MO)!(eT HMHTHpOB8Tb 9cjlcpeKT. nnSI KOilH'IeCTBeH

HOH OUeHKH 9TOI'O SIBneHRSI B OJlHH H3 C'I~T'IHKOB Oblil ITOMei.UeH cnolt, conep

)!(8J.UHH H30TOIT 
208

Pb B BHne cynbcpHna CBHHUa. 06orameHHb!lt H30TOIT
208 Pb 

( co.uep*aHRe 98,7%) 6bm ITony'leH aneKTpoMarHRTHbiM pa3neneaReM H ITpax

TH'IeCKR He MOI' CO.Uep)!(8Tb ITpRMecelt aneMeHTOB C .opyrHM 8TOMHb!M BeCO¥• 

6 

Bee CBHHU8 B ITpeiTapaTe paBHS!ilCSI 36 rpaMMaM. 3a 56 CYTOK H3MepeHHH 

6bmo 
3

aperHCTpHpoaaao 2 HMITynbca. CnenoaaTenbHo, cpoH oT neneHHSI cBHH

ua KOCMH"!eCKHMH ilY'l8MH H8 ypoBHe MOpS! Man; K8)!(yJ.UHliCS! ITOilyiTepHO,[I CITOH

TBHHOI'O .ueneHHSI CBHHU8o OOYCilOBneHHb!lt 9THM S!BileHReM;-3,5 .1021 neT. 8TOT 

pe
3

ynbT8T cornacyeTCSI C 9KCTpaiTOilSIURelt Jl8HHhlX/13/ 0 .ueneHHH SI.Oep BHC-

MyTa H TOpHS! KOCMH"!eCKHMH nyqaMH H8 Bb!COTe 4000 MeTpOB. 

4. Pe3yilbT8Tbl H3MepeHHH C nayMSI o6pa3U8MH CBHHUOBblX CTeKOn ITpH

ae.oeHbl a Ta6nHue. TaM *e yxaaaHbi aaanorH'lHbie .oaHHbie o6 naMepeHHSI~ 

C o6pa3UOM cypRK8 H C o6orai.UeHHbiM CBHHUOM-208. 

83B8HHe 

o6pa3ua 

CTeKno na6op,, 

38l!lHTHOe 

CTeKnO CBHHUO-
Boe, OliTI!'leCKOe 

Cyp!!K (Pb 2 0 3 ) 

peMI! H3-

MepeHHi!: 
('I) 

2592 

984 

864 

CBHHeu-208 (PbS) 1344 

Ta6nHua 

K-BO 
3aperHcT-

p!!pOB8HHblX 

HMllyilbCOB 

15 

!3 

2 

x/ 
CpenHee Ullll CBHHUa-208 H cypHK8, 

Bee 

o6pa3-
ua (r) 

Pb 

55 40 

ConepJKaHHe 
HeKOTOpblX 

sneMeHTOB 
( %) 

u Th 

10-5 10-3 

KaJKyl!lllil

cll rronyrre

pHon CliOH

T8HHOrO 
neneHI!II 
CBHHU8 

(neT) 

5•10
20 

45 30 2·10-5 2·10-
5 

3 ·10
20 

{' 

54 90 - -
4 2·10 21 x/ 

41 87 I 

B ITOCne.oHeM CTon6ue T80ilHUbl ITPRBO.UHTCSI H3Me peHHbiH K8)!(YI.UHHCSI 
208 

ITonyrrepnon crroHTaHHoro .oeneHRSI CBHHua. BR.OHO, 'ITO anSI cypHKa H Pb 

aTa aenH"lHHa B 10 pa3 6onbllle, "!eM nnSI nBYX o6pa3UOB cTexna. TpR HMITYilb-
208 

ca, KoTopbie 6bmH 3aperRcTpnpoBaHbi aa Pb H aa cypHKe ( B cyMMe), MO)!(HO 

paCCM8TpHB8Tb K8K BepXHIOIO rpaHHUY cpOH8 1 CBSI38HHOI'O C .ueneHHeM CBHHUa 

KOCMH"!ecKHMH ny"laMH. BMecTe c TeM. aTR TPH RMITynbca, 3aperHcTpHpoBaH

Hbie 38 2500 "l8COB aeiTpepblBHbiX H3Mepeanlt, OITpenenSIIOT BepXHIOIO rpaHHUY 

cpoaa aneKTPOHHKH. 

0 
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Ha pHc. 3 npHBO/lHTCSI aMnnHTYilHbdl: cneKTp HMnyn&cos, aaperHcTpH

poBaHHhiX 'leTbiJ?bMSI nponopUHOHan&HbiMH C'I~T'IHKaMH Ha llBYX o6paauax CBHH

UOBhlX CTeKOn (JlnSI 6on&Weft Ha/le~HOCTH CnOH nepHO/lH'IeCKH nepeMewanHCb 

H3 O/lHOro C'I~T'IHKa B JlpyroA). CpasaeHHe H3MepeHHoro cneKTpa c Ka-
nsu 

nH6pOBO'IHbiM cneKTpOM OCKOnKOB JleneHHSI TennOBbiMH HeftTpOHaMH 

noKa3biBaeT, 'ITO aaperHCTpHpOBaHHbie HMnyn&Cbl HMeiOT aMnnHTY/lHOe pac

npe.lleneHHe, COOTBeTCTByiOwee cneKTpy OCKOnKOB JleneHHSI, BbineTaiOWHX H3 

CnOSI TOnWHHOA 2,5-3 Mr/cM2. 

A6coniOTHaH senH'IHHa Ka~ywerocSI nonynepHo/la cnoHTaHHoro JleneHHSI 

CBHHUa JlnSI llBYX CBHHUOBbiX CTeKon paBHa ( 4,4;!:_l,0) ·1020 neT H COBnaJlaeT 

B npe.llenax OWH60K C peayn&TaTOM pa60Tbl/ 7/ t KOTOpb!A 6bin no1:iy'leH H8 

aTHX CTeKnax. He Bbi3biBaeT COMHeHHA, 'ITO Ha6niOJlaeMbiA 91jJ<JleKT ·ae Bbi3BaH 

JleneHHeM npHMeceA ypaHa H TOpHSit a TaK~e JleneHHeM CaMOI"O CBHHUa. HaM 

npe/lCTaBnSieTCSI BepoSITHOA cnpaBe/lnHBOCTb npe/lnono~eHHSI/7/ 0 cyweCTBOBa

HHH TSI~enoi"O XHMH'I9CKOI"O aneMeHTa, KOTOpbiA HMeeT nepHO/l nonypacna.lla 

no OTHOW9HHIO K cnOHTaHHOMy JleneHHIO CBbiWe 108 neT H CO/lep~TCSI B JlaH

. HbiX o6paauax cTeKon a BH/le o'leHb ManoA npHMecH ( oKono 10-1~ no aecy). 

EcTeCTBeHHbiM npo/lon~eHHeM aKcnepHMeHTOB HBnSIElTCSI noHcK a$lleKTa 

CnOHTaHHOI"O JleneHHSI B paanH'IHbiX CBHHUOBbiX pyJlaX. 8 aTOM HanpaBneHHH 

nony'leHbl noKa npellBapHTen&Hbie peayn&TaTblo 0CHOBHble CBHHUOBbie MHHepanbl

raneHHTblo noHCKH a$lJeKTa H8 CaMOpO/lHhlX raneHHTaX, a TaK~e B KOH

UeH'JIRaTaX raneHHTa, nony'leHH&IX H3 cpaBHHTenbHO '6ellHhiX' pyll, JlanH 

oTpuuaTen&HhiA peayn&TaT. 0JlHaKo c llBYMSI o6paauaMH py/lhi, conep~awBMH 

OKOlJO 10% CBHHUa, 6binO aapei"HCTpllpOBaHO 9 HMnyn&COB OCKOlJKOB cnoHTaH

HOI"O JleneHHSI aa 9 •104 I' • 'laCOB H3MepeHHA - a$lJeKT, cpaBHHMbiA C peayn&

TaTOM Ha CBHHUOBbiX CTeKnax. ~OH OT CnOHTaHHOI"O Jlell9HHSI ypaHa H OT 

ll9ll9HHSI CBHJDla · H TOpHSI KOCMH'IeCKHMH lly'laMH B JlaHHOM 9KCnepHM9HTe 

6hln no KpaAHeA Mepe B nSITbll9CSIT paa M9HbWe a#eKTa. 

3Kcnep&MeHTan&Hhle peayn&TaTblt H3n0~9HHbie B JlaHHOA pa6oTe, SIBlJSI

IOTCst~ llOnOnHHTen&HbiM nOilTBep~Jl9HH9M cnpaBellnHBOCTH J"HfiOTe3bl 0 cywecT

BOBaHHH llOnro~BYWHX CnOHT8HHO JlenSIWHXCSI CBepXTSI~enhlX Slllep. 

B aaKniO'IeHue aBTOpbi Bbipa~aiOT npHaHaTenbHOCTb B.A .LlpyHBY H 

H 11.3aape aa none3Hbl9 COB9Thl H MHOI"O'IHCneHHbi9 o6cy~eHHSio ABTOphl 

6naroJlapHb1 11.B.Ky3Heuosy aa 6onbWYIO noMOWb Ha H8'18llbHOA CT81lHH pa60Tbl, 

8 

A.B.MHxywKHHy, A.r.nHnbKOBy, ID.A.LlbSI'IHXHHy, n.M.Yn&SIHOBy, A.M.Ko

pOBKHHY 3a y'laCTHe B no.llrOTOBKe annapaTyphi, a TaK~e B.M. Maaypy H 

3.lieClJSIK 3a 3Ha'IHTellbHyiO TIOMOWb B H3MepeHHSIX. 
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PHCo 1. nporropUHOHSnbHb!lt C'IEiT'IHK. 1 - Koprryc, 2 - IIOilnOlKK8 Jlml HaHe

CeHHSI HCCneayeMbiX o6p83UOB1 3 - HHTb1 4 - H30nSITOp1 5 - M91lHb!lt 
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PHc. 2. EnoK-cxeMa sneKTpoHHOA annapaTyphl. 1,2 - 6aTapeH rrHTaHHR, 

3 npeayCHnHTenb, 4 - llHCKpHMHH8TOp1 5 - CX9M8 yllnHH9HHSI, 

6 - BbiXOilHOlt It8CK81l1 7 - C8MOIIHC9Uo 
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2.0 zs 
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Pnc. 3. CrreKTpbl IIMfiYITbCOB OCKOITKOB L{eneHIISie CrrnOWHOli KpiiBOli II306pa

)l{eH Kann6pOBO'IHblli CfleKTp, KBaapaTaMII - IIMfiYITbCbl OT LIBYX o6-

pa3UOB CBIIHUOBbiX CTeKon. 


