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PesynbTaT~ nocneAHIIIX pa6oT no 111sy4eH111~ saKoHoMepHocTe~ IIISMe

HeHIIIR KOH~eHTpa~~~~~ paAOHa B nOASeMH~X BOAaX H n04BeHHOM BOSAYXe 

B CBRSIII C SeMneTpRCeHIIIRMIII Aa~T OCHOBaHIIIe C4111TaTb paAOH OAHIIIM 

IllS Ha11160nee eepORTH~X reOXIIIM1114eCKIIIX npeABeCTHIIIKOB SeMneTpRce

HIIIR 11 •21. AHOMaJlbH~e SHa4eHIIIR KOH~eHTpa~~~~~ paAOHa, BOSHIIIKaKlulllle 
B CBRSIII C .TeKTOHIII4eCKIIIMIII RBJleHIIIRMIII, AOJllKHbl npeB~WaTb HeKOTOp~~ 

noporoeo-~OHOB~~ ypoeeHb, KOTOp~~ SaBIIICIIIT OT ~enoro PRAa ~aKTO

poe, TaKIIIX 1 KaK SeMH~e np111n111e~, KJ1111MaTIII4eCKIIIe YCJlOBIIIA, aTMOC~ep

HO-norOAH~e Ill KOCMIII4eCKIIIe RBneHIIIR, eap111a6eJ1bHOCTb nplllpOAH~X 

npo~eccoe, AeRTeJlbHOCTb 4enoeeKa /RAePH~e esp~e~, A06~4a nones

H~x IIICKOnaeM~X Ill T.A./. HeKOTOp~e IllS HIIIX B HaCTOR~ee epeMR AO

CTaT04HO XOPOWO IIISY4eH~ Ill MoryT 6~Tb y4TeH~, HO SaKOHOMepHOe 

BJliiiRHIIIe APYr111x MO>KHO o6HaPY>KIIITb TOnbKO e pesyJlbTaTe AJliiiTeJlbH~x 

BpeMeHH~X Ha6Jl~AeHIII~ noBeAeHIIIR npeABeCTHIIIKa Ill COnOCTaBJleHHR no

Jly4eHH~X AaHH~x c ce~cMH4HOCTb~ pa~oHa, re~~IIISIII4eCKIIIMH 111 MeTeo
ponorlll4eCKHMIII RBJleHIIIRMIII/2/ • 

~R noJly4eHIIIR HaAelKHO~ IIIH~pMa~llllll 0 BpeMeHH~X BapHa~HRX KOH

~eHTpa~llllll paAOHa B nOAn04BeHHOM BOSAyXe Heo6XOAIIIMO IIICnOnbSOBaTb 
AOCTaT04HO 4yBCTBIIITeJlbHY~ MeTOAHKY periiiCTpa~HH, nOCKOJlbKY COAep
>KaHIIIe paAOHa B rpyHTOBOM BOSAYXe nOpRAKa 10-lS 06DeMH~X %, npo

CTY~ Ill 3KOHOMH4HY~ B 3KCnnyaTa~llllll 1 T.K. C4111TaeTCR, 4TO AJlR Ha-

6Jl~AeHIIIR Sa noArOTOBKO~ seMneTpACeHH~ C MarHIIITYAO~ 5 Ill B~We He

o6XOAIIIMO IIICnOJlbSOBaHIIIe npOrHOCTH4eCKIIIX CeTe~ C paCCTORHHeM Me>KAY 
nyHKTaMIII Ha6n~eHHR nopRAKa 50-100 KM/2/. 

MexaHHSM noRaneHHR aHoMaJlbHWX KOH~eHTpa~IIIH paAOHa noKa HeAo

cTaT04HO RCeH. npeAnonaraeTCR /B OCHOBHOM Ha OCHOBE paC4eTOB 

MeXaHIIISMa AH~YSIIIIII/, 4TO paAOH RBJlReTCR HHAHKaTOpO~ KOHBeKTHB

HOrO nOTOKa rny6111HH~X ra30B, CKOpOCTb KOTOp~X SaBHCIIIT OT nopiii

CTOCTH nopOA Ill BOSpacTaeT B pa3ynJlOTHeHH~X SOHaX, (oepeMeHHWe 

TeOPHH noArOTOBKIII SeMJleTpRCeHH~ npeAYCMaTPHBa~T 06RSaTeJlbHOe no

B~WeHHe Tpe~IIIHOBaTOCTH B 06JlaCTH nOArOTOBKIII SeMJleTpRCeHH~, no 

Kpa~He~ Mepe, Ha saaepwa~~eM 3Tane, oco6eHHo e o4aroao~ o6nacTH, 
4To cnoco6cTayeT ycHneHH~ noToKa rasa. no3TOMY ew6cp MecTa Ha-. 
6Jl~AeHHR 111rpaeT SaMeTHY~ POJlb B nporHOCTH4eCKIIIX HafJl~AeHHRX/4/ 

~R perHCTpa~HH n04BeHHOro paAOHa HapRAY C C~HHlHJlJlR~HOHH~MH 
AeTeKTopaMH 14•61 HaXOART npHMeHeHHe AH3JleKTPH4eCKIIIe /8-101. OHH 

periiiCTPHPY~T aJlb~a-4aCTH~W a HaKonHTeJlbHOM pe>KIIIMe, KoH~eHTpa~~~~~ 

paAOHa B n04BeHHOM B03AYXe MOlKHO npeACTaBJlRTb nJlOT~OCTb~ T~eKOB, 

3a cyTKH AeTeKTopw perHcTpHpy~T nOPRAKa 300 wT/cM2 /-2·1~1 
C/n/, 

4TO CTaTHCTH4eCKIII AOCTaT04HO AJlR npoBeAeHIIIR epeMeH~WX Ha6Jl~Ae
HH~ sa HSMeHeHIIIeM KOH4eHTpa~~~~~ paAOHa B nOAn04BeHHCM BOSAYXe. 

OltVllidtUri~i\ KHtmyt \ 
II~WI BtC~lOBIUII 
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0HH npOCT~ B 3KCnnyaTa4HH, He Tpe6y~T 60nbWHX 3HepreTH4eCKHX 3a
TpaT. Hx MOmHO pa3Me~aTb OAHOspeMeHHO 80 MHOrHX nyHKTaX Ha 6onb
WHX nno~aARX Ha n~6o~ nosepXHOCTH, s BOAe, s no4se. AeTeKTOP MO
meT pa6oTaTb s naccHBHOM I*AY~eM/ pemHMe npH ecTecTeeHHOM 3ane
raHHH141. nepe~e 3KCnepHMeHT~, npoeeAeHH~e n~ anpo6HposaHH~ Tpe
Koeoro MeTOAa e TawKeHTCKOM ce~CMH4eCKOM pa~oHe, noKa3anH, 4TO 
pe3ynbTaT~ xopowo KoppenHpy~TCR c AaHH~MH, nony4eHH~MH 3neKTpoH
H~MH npH60paMH/8/. HeAOCTaTKOM MeTOAa noKa RBnReTCR B03MOmHOCTb 
nony4eHHR HH<)JopMa4HH 4epe3 onpeAeneHHoe speMR nocne perHcTpa4HH 
co6~THR. B AanbHe~weM npeAcTaBnReTcR B03MOmH~M aeToMaTH3HPOBaTb 
H TeneMeTpHpOBaTb 3TOT MeTOA. 

B AaHHO~ pa6oTe 6~nH npoAonmeH~ HccneAoBaHHR TpeKoeoro MeTa
Aa191 AnR Ha6n~AeHHR speMeHH~x eapHa4H~ paAoHa s no4BeHHOM B03-
AYXe Awxa6aACKoro ce~cMoaKTHBHoro pa~oHa c 4enb~ HCnonb3oBaHHR 
ero B nporHOCTH4eCKHX HCCneAOBaHHRX. 

B Ka4eCTBe a6DeKTa Ha6n~AeHHR 6~n B~6paH y4aCTOK 30H~ nepeAo
eoro pa3nOMa KoneTAara, rAe oH Ha csoeM npoTRmeHHH nepeceKaeTCR 
KaCaTenbH~MH nanepe4H~MH pa3nOMaMH /pHC, 1/. 3TOT pa~OH xapaK
TepH3yeTCR HanH4HeM HHTeHCHBH~X BepTHKanbH~X H ropH30HTanbH~X 
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PHc. I. CxeMa pacnonomeHHR pa3nOMOB H nyHKTOB Ha6n~eHHR 
s Amxa6aACKOM ceHCMoaKTHBHOM paHoHe. Pa3nOMhl o6o3HaqeHhl 
nyHKTHpHhlMH /KpynHbie/ H cnnOWHhlMH /M~nKHe/ nHHHRMH, 
llyHKThl Ha6niDAeHHR 3a KOHQ€HTpaQHeH PaAOHa B llOADOqseH
HOM B03AYXe - (6) , B CKBamHHaX -(a),QH~paMH yKa3aHhl HQ
Mepa CKBamHHo 

AB~meH~~ 3eMHo~ KOP~ ~ nos~weHHO~ ceHCM~4eCKO~ aKT~BHOCTb~. 
3A€Cb HMeeTCR HeCKOnbKO CaMOH3nHBa~~HXCR CKBamHH, B KOTOP~X Be
AYTCR nporHOCTH4eCKHe Ha6n~AeHHR 0 B TOM 4HCne Henpep~BH~e 3a 
H3MeHeHHeM KOH4eHTPa4HH paAOHa B BOAe rny6HHH~X CKBamHH 1111 • 

METOAHKA PEfHCTPAUHH PAAOHA 

PaAHOaKTHBHOCTb noAn04BeHHoro B03Ayxa onpeAenReTCR coAepmaHH
eM ra3oo6pa3Hb1X anb<)Ja-aKTHBH~X H30TOnOB paAOHa-222, 220 H 219, 
HMe~HX nepHOA~ nonypacnaAa 3,82 cyT, 54,5 H 3,92 C. HCT04HHKOM 
RBnReTCR COAepma~H~CR B no4Be ypaH-238, TOPH~-232 H ypaH-235. 
PaAOH - HHepTH~~ ra3, OAHaKO 06HapymeH~ ero HeCTO~KHe KOMnneKc
H~e COeAHHeHHR C BOAO~ B BHAe KpHCTannorHApaTOB. 

B Ka4ecTee AeTeKTopoe Hcnonb3oeancR HHTpaT 4enn~no3~, LR-115 
THn 11 /<)JHpMa KoAaK naT3, <)JpaH4HR/. OH npeACTaBnReT co6o~ TOH
KH~ /12-13 MKM/ 0 OKpaweHH~~ B KpacH~~ 4BeT, anb<)Ja-4yBCTBHTenb
H~~ cno~, KOTOp~~ AnR YA06CTBa 3KCnnyaTa4HH HaHeceH Ha 6eC4BeT
HY~ naecaHOBY~ 100 MKM nOAnOmKy, C KOTOpO~ MOmeT nerKO CHHMaTb
CR KaK AO, TaK H nocne o6pa60TKH, AnR YCHneHHR o6pa30BaBWHXCR 
TpeKOB anb<)Ja-4aCTH4 AeTeKTOp o6pa6aT~BaeTCR B 10% BOAHOM paCTBO
pe eAKOro HaTpa npH TeMnepaType 600C AO KOHe4HO~ TOn~HH~ 4yB
CTBHT€nbHOrO CnOR 6 MKM, npH 3TOM MaKCHManbH~~ AHaMeTp TpeKOB, 
BXOAR~HX B AeTeKTOp nOA yrnOM 90°,-10 MKM, 4TO RBnReTCR CBOero 
POAa KOHTponeM 3a pemHMOM TpaeneHHR. Ha pHc. 2 noKa3aHa 3aBHCH-

MnrT~ W~MP~~~UQ ~W~M~T~0Q ~~~-

A. 
MK 

LR-115, 10% p-p NaOH, ao0c Koe anb<)Ja-4aCTH4 c 3HeprHe~ 
3, 3 M3B, nepneHAHKYfiRpHo sxo-
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PHc. 2. KpHBaR 3aBHCHMOCTH AHa-
MeTpa TpeKos an&~a-qacTHQ, sxo
ARm»x B AeTeKTOp C 3HeprHeH 
3,3 M3B noA yrnoM 90°, oT spe
MeHH TpasneHHR B JQ% paCTBOpe 
NaOH npH 60°. 

AR~HX B AeTeKTOP, OT speMeHH 
TpaeneHHR B 10% paCTBope NaOH, 

Ha1o16onbWH~ HHTepec AnR 
nporHo3a npeACTasnReT co6o~ 
AOnromHBY~H~ paAOH-222. 8 3a
BHCHMOCTH OT reoMeTpHH 06ny4e
HHR MOryT perHCTpHposaTbCR 
anb<)Ja-4aCTH4~ paAOHa-220 H era 
anb<)Ja-aKTHBH~e npOAYKT~ -
nOnOHHH H BHCMyT, 3HeprHR 
anb<)Ja-4aCTH4 paAOHa-222 COCTas
nReT 5,48 M3B, paAaHa-220 -
6,3 M3B, npOAYKTOB pacnaAa -
OT 5,5 AO 8,8 M3B. nacKOnbKY 
~CT04HHK H3ny4eHHR npeACTas
nReT co60H CTOn6 B03AYXa 
H cnaco6eH TopM03HTb o6pa3o
saswHeCR s HeM anb<)Ja-4aCTH4~. 

TO AeTeKTOpy npeACTOHT perHCTPHPOBaTb npaKTH4eCKH BeCb cneKTp 
H3ny4eHHR. na3TOMY nocne TpasneHHR, B AeTeKTOpe /pHC. 3/, o6ny-
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PHc, 3. MHxpo~Torpa~HR TpeKOB 
anb~a-qacTHQ 3MaHaQHH p~oHa noA
not~BeHHoro B03Ayxa. TpaBneHHe 
B 10% paCTBope NaOH npH 60°C B Te
Tet~eHHe 180 MHH, 

4eHHOM B nOAn04BeHHOM B03AYXe 
anb~a-4aCTH~aMH paAOHa, nOA MH
KpOCKonoM 6yAYT BHAH~ TpeKH paa
flH4H~X AHaMeTpOB H AnHH, COOTBeT
CTBeHHO 3HeprHH 4aCTH~, BXOAR~HX 
B AeTeKTop. 3aBHCHMOCTb AHaMeTpa 
TpeKa anb~a-4aCTH~~ OT 3HeprHH 
noKa3aHa Ha pHC, 4. 3KCnepHMeH
TanbH~MH T04KaMH. MomHo BHAeTb, 
4To Hx pacnonomeHHe noeTOpfleT 
paC4eTHY~ KpHBY~ noTepb 3HeprHH 
anb~a-4aCTH~ e HHTpaTe ~enn~no-
3~/12/. B eepxHeH 4aCTH pHCYHKa 
cxeMaTH4HO noKaaaHo ycHneHHe 

TpeKOB pa3nH4HOH 3HeprHH B peaynbTaTe TpaeneHHfl. 3Ha4eHHfl E1+E2 
npH6nH3HTenbHO COOTBeTCTBY~T 3HeprHflM 3KCnepHMeHTanbH~X T04eK 
1 + 4. npo6er anb~a-4aCTH~ f!lfl 3THX 3HeprHH OTMe4eH Ha paC4eTHOH 
KPHBOH npo6er - 3HeprHfl 112 • nopor 4YBCTBHTenbHOCTH AeTeKTOpa 
HaXOAHTCR e pal7toHe 4,0 M3B. 

3HeprHfl anb~a-4acTH~ paAOHa npee~waeT 3Ty eenH4HHy, no3TOMY 
AnR CHHmeHHR 3HeprHH 4aCTH~ /a TaKme Anfl npeAOXpaHeHHR nneHKH 
OT nonaAaHHfl Ha Hee enarH, 4TO CHHmaeT 3~~eKTHBHOCTb perHCTpa
~HH /&//, AeTeKTOp 3aKp~BanCfl 8-10 MKM CnOeM naecaHOBOH nneHKH/9/. 

PHc. 4. Pact~eTHbie KpHBbie npo6er 

/R/ - 3HeprHH /E/ H YAenhHaH 
HOHH3aQHH (dE/dx) OT 3HeprHH 
anb~a-qacTHQ B·HHTpaTe Qennwno-
3hl, 3KCnepHMeHTanbHbie TO'IKH 

OTHOCHTCH K 3HatleHHHM AHaMeTpOB ~ 

A.MkM 

20110 

TpexoB npH pa3HOH 3HeprHH anb~a- a:~-
1 10 5 

t~acTHQ. TpaBneHHe AeTeKTopoB 
B 10% paCTBope NaOH npH TeMne
paType 60°C B TetleHHe 120 MHH, 
BepxHHH pHCYHOK CXeMaTH'IHO no
Ka3b1BaeT B03MO~HOCTb YCHneHHH 
TpeKOB npH TpaBneHHH B 3aBHCH
MOCTH OT 3HeprHH anb~a-qaCTHQ, 
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npoCMOTp AeTeKTOpOB ocy~eCTBnRflCR flH60 nOA OnTH4eCKHM MHKpO
CKOnOM C yeenH4eHHeM 200x, flH60 C nOMO~b~ HCKpOBOrO C4eT4HKa/lS/ 

Anfl perHCTpa4HH 3MaHa~HH paAOHa e no4BeHHOM B03AYXe Hcnonb
aoeanacb reoMeTpHR o6ny4eHHR, nOA06HaR onHcaHHOH e pa6oTe 191 • 
npeABapHTenbHO 3KCnepHMeHTanbHO YT04HRnHCb reoMeTpH4eCKHe paaMe
p~ ycTpOHCTBa - e~coTa H AHaMeTp KaMep~ o6ny4eHHR. AnR 3Toro 
B wyp~e rny6HHOH 1 M YCTaHaBnHBanaCb Tpy6a AHaMeTpOM 140 MM. Ha 
P,HO wyp~a onycKaflCR CTaKaH, H Ha BHyTpeHH~~ noeepXHOCTb AHa CTa
KaHa npHKpennRncR AeTeKTOp 4yBCTBHTenbHOH cTopoHOH BHH3. AHaMeTp 
H B~COTa MeHRnHCb OT 30 AO 140 MM H 1 AO 100 CM, COOTBeTCTBeHHO, 
3KCn03H~HR COCTaBnRna ] CyTOK, BnarH Ha AeTeKTOpax 06HapymeHO 
He 6~no. Ha pHC, 5 H 6 noKa3aH~ COOTBeCTBY~He pacnpeAeneHHR 
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PHc, 5. 3aaHCHMOCTb nnoTHOCTH 

TpeKOB anh~a-qacTHQ 3MaHaQHH 

p~OHa llOAIIO'IBeHHOrO B03AYXa OT 
AHaMeTpa ycTpOHCTBa AnH o6nyqe
HHK. 

PHc, 6. 3aBHCHMOCTb nnoTHOCTH 
ITT'\OVI""\D 
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paAOHa llOAllO'IBeHHoro B03j:\yxa OT 
BblCOTbl YCTpOHCTBa AJIH o6nyqeHHH, 

KpHBble I H 2 - KOnHt~eCTBo Tpe
KOB, nonyqeHHOe C llOMO~b~ OllTH

'IeCKOrO MHKPOCKOna H HCKPOBOrO 
C'leT'IHKa, COOTBeTCTBeHHO, 

KOnH4eCTBa TpeKOB anb~a-4aCTH~ 
e 3aBHCHMOCTH OT AHaMeTpa /Ha 
E~COTe 30 CM/ H B~COT~ CTaKaHa 
npH era AHaMeTpe e 40 MM. nnoT-

0 HOCTb TpeKOB B CTaKaHaX pa3nH4-
10 20 30 40 so H,- Horo AHaMeTpa A B~XOAHT Ha nnaTo 

.JlPH A <:; 40 MM. MaKCHManbHafl 
nnoTHOCTb TpeKOB Ha6n~AaeTCfl Ha 

B~COTe 4-5 CM OT AHa wyp¢a. 3TO paCCTOflHHe COOTBeTCTByeT AnHHe 
r.po6era B 903AYXe anb¢a-4aCTH~ c 3HeprHeH 6,3 M3B. no-BHAHMOMy, 
nony4eHH~M MaKCHMYM o6ycnosneH eKnaAOM 3MaHa~HH paAOHa-220. 
B CBR3H C ero KOpOTKHM epeMeHeM *H3HH OH He ycneeaeT npOAH~yH
AHPOBaTb Ha 60flbWY~ B~COTy, HO npOAYKT~ ero pacnaAa MOryT AaBaTb 
SKflaA E H3MepeHHY~ nnOTHOCTb 4aCTH~ Ha B~COTe 6onee 5 CM. Bocxo
P.R~aJ~ EeTEb Iii pacnpeAeneHHI-1 TpeKOB Ha B~COTe OT 0 AO 4-5 CM MO-
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*eT 6WTb O~RCHeHa HeAOeTaTO~HWM o6DeMOM a03AYxa 181 • H3 pHe,6 
MO*HO BHAeTb, ~TO AflR HaAe*HOrO BWAeneHHR paAOHa-222 onTHManb
HWM paeeTOAHHeM paenono*eHHR AeTeKTOpa OT AHa wyp$a RanReTeR 
aweoTa nopAAKa 30 eM, ~To xopowo eornaeyeTeR e pe3ynbTaTaMH pa-
6oT /8,1/ • 

Ha 3TOM pHeyHKe npHaeAeHw paenpeAeneHHR nnoTHOeTH TpeKoa, 
noAe~HT8HHWX nOA OnTH~eeKHM MHKpOeKonOM /KpHaaR 1/ H HeKpOaWM 
e~eT~HKOM /KpHB8A 2/. Ha6nOAaeTeR HAeHTH~HWH XOA KpHBWX, OAHaKo 
3$$eKTHBHOeTb e~eTa BO BTOpOM eny~ae HH*e• Ha pHe, 7. noKa3aHo, 
~TO 3$$eKTH8HOeTb e~eTa TpeKoa 38aHeHT OT OeTaTO~Horo /noene 
TpaaneHHA/ enoA AeTeKTopa. B paAoHe 6 MKM oHa yMeHbwaeTeR AO 
70-75% OT o6~ero KOnH~eeTaa perHeTpHpyeMWX AeTeKTOpOM eo6WTHH 
B pa~OHe nnOTHOeTH TpeKOB -1 ,5·10 8 WT/eM2, 
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PHc. 7. 3~eKTHBHOCTh cqeTa Tpexoa 
anh~a-qacTHQ noAQoqaeuuoro PaAOHa 

It lflr'""" 5 
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2 

HCKPOBYM CQeT~KOM OT OCTaToqaoro 111 ~ 3 
/nocne Tpaane~s/ enos AeTeKTopa. 

PHc. a. CxeMa ycTpoACTBa AnA o6nyqe- ~ 
HHA AeTexTopoa &nh~a-qacTHQaMH PaAOHa r 
UOAUOQBeHHOro BOSAyxa: 1 - AeTeKTop, 
2 - AepaaTenh AeTeKTopa, 3 - BHyTpeu
HRft Tpy6a, 4 - BHemHRA S~TH&ft Tpy-
6a, 5 - TepMOHSOnHp~A M&TepHan, 
6 - KpwmKa. 

Ha oeHoae npoaeAeHHWX HeeneAOB8HH~ 6wna aw6paHa reoMeTpHR 
o6ny~eHHR H e03AaHa eTa~HOHapHaR yeT8HOaKa AflA AflHT8nbHWX ape
MeHHWX H3MepeHH~ KOH~eHTpa~HH paAOHa 8 nOAnO~BeHHOM a03AYXe, 
exeMa' KOTOPOH npeAeTaaneHa Ha pHe, 8, aeTeKTOp 1, HMeO~H~ pa3-
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Mep 11x13 MM 2 e none3HOH nn~aAbO 11x11 MM 2, yeTaHaanHaaeTeR 
Ha AeP*aTene 2, KOTOPWH KpenHTeR Ha aepxHeH 4aeTH nonHxnopaHHH
noaOH Tpy6w 3 AHaMeTpoM 40 MM. Bee 3TO noMe~aeTeR a 3a~HTHYO 
Tpy6y 4 AHaMeTpoM 55 MM. Cao60AHWH o6DeM noeneAHeH 3anonHReTeR 
TepMOH30nRTofsoM 5,H eaepxy Tpy6a 3aKpwaaeTeR KpwwKoA 6. 

B pa6oTe 81 noKa3aHo, ~To yMeH&WeHHe nnoTHOeTH TpeKoa Mo*eT 
npoHexo~Tb 3a e~eT KOHAeHea~HH anarH Ha noaepxHoeTH AeTeKTopa. 
KannR aOAW Mo*eT 3Ha4HTenbHO eHH3HTb 3HeprH~ anb$a-4aeTH~ 
annoTb AO HynR. B yenoaHAX pe3KO KOHTHHeHTanbHoro KnHMaTa TypK
MeHHH MoryT npoHeXOAHTb pe3KHe Kone6aHHR eyTO~HOH TeMnepaTypw 
H awnaAeHHR poew Ha AeTeKTOp, 0Ka3anoeb, 4TO npH 3Ken03H~HH 
5-6 eyTOK no aeeA aweoTe AeP*8T8nR npH H04HOH TeMnepaType MeHb
we 10°C Ha AeTeKTopax o6pa3yeTeR anara. npH Henonb3oaaHH~9}ennoH3onRTopa TeMnepaTypa noRaneHHR poew eHH*aeTeR AO 0°C • 

BblliOP nYHKTOB HAiiiliOaEiiHSI 

Awxa6aAeKHH paAoH HMeeT eno•Hoe reonoro-rHAponorH~eeKoe 
eTpoeHHe. Pe*HMHwe H3MepeHHR eoAep•aHHR paAOHa npoaOARTeR e 
1973 r, B rny6HHHWX aoAaX eaMOH3nHaa~~HXeR eKaa*HH/ll~ anR epaa
HeHHR AaHHWX e y4eTOM KOH~en~HH 141 Ka~anoeb ~eneeoo6pa3HWM pae
nonaraTb TO~KH Ha6nOAeHHR TpeKOBWM MeTOAOM a6nH3H H3y~aeMWX 
CKBa*HH B 30He rny6HHHWX TeKTOHH~eeKHX pa3nOMOa, nepeeeKa~HX 
MO~HWe aOAOHOeHwe ropH30HTW, 

u~ rt.u,.. 1 """'"~~ ... LILI DU-==f'\~LILILU3o "'IUliTLI u~f\nll\nOLIUft D~niA~IIIAI~ 1.11"\U-
••- ,... ... _. o ··-··---··- ---.. -·•••-- •• ., oooo o -· •·--···-~-· ·~HO __ ,...,,-_,,,,, ••-•' 

~eHTpa~HH P8AOHa a noAnO~BeHHOM 803AYXe, MeeTOHaXO*AeHHe KOTO
PWX onpeAeneHO no pe3ynbTaTaM npo$HnbHOH 3MaHa~HOHHOH eDeMKH/91, 
KOTOpaR 6wna eAenaHa eneAYO~HM o6pa30M, Wyp$W, rny6HHOH 60 eM, 
paenonaranHeb Ha paeeTORHHH 200-300 M nepneHAHKynRpHO npoXOAR
~eMy pa3noMy H nepeeeKanH era. 06~ee paeeTORHHe aT ~eHTpa pa3-
noMa a o6e eTOpOHW no 600-700 M, anR npHMepa, Ha pHe, 9 nOKa3a
HO paenpeAeneHHe 8KTHaHOeTH P8AOHa /a epeAHeeyT04HOH nnOTHOeTH 
TpeKoa/, H3MepeHHOH AeTeKTopaMH, npH 3MaHa~HOHHOH eDeMKe, Bee 
AeTeKTOPW OAHOrO pa3nOMa 3KenOHHpoaanHCb OAHOapeMeHHO 8 Te4eHHe 
7 eyTOK. B paAoHe eKaa.*HHW 7M, rAe yeTaHoaneHa' aaToMaTH~eeKaR 

0 2 
3 8 9 12 15 S•10,P1 

HenpepwaHaR perHeTpa~HR paAOHa 
c 1979 r, 6wna npoaeAeHa 6onee noA
po6HaA eDeMKa, T,e, AeTeKTOpW yeTa
Ha8nHaanHeb ~epe3 30-40 M, anA no
eTOAHHOrO Ha6nOAeHHR aw6HpanHeb 

PHc. 9. PesynhTaTbi sMaHaQHOHHoif 
c~eMKH PaAOHa, CTpenxaMH yxas&HM 
Bb16paHHble DYHKTbl Ha6niOAeHHA, 
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nyHKT~, rAe Ha6n~Aanacb MaKC~ManbHafl nnoTHOCTb TpeKos. Ha p~c.9 
OH~ yKa3aH~ CTpenKaMH, a Ha p~c. 1 - TpeyronbHHKaM~. 

Ha p~c. 9 MomHo BHAeTb, 4To cpeAHecyTo4Hafl nnoTHOCTb TpeKoB 
-300 wT/cM

2
, e e~6paHH~x nyHKTax ~3MepeHHH aHa 6onbwe. Co6cTBeH

H~~ ¢oH AeTeKTopos He npee~an 10 WT/cM 2• AnH epeMeHH~x H3Mepe
HH~ paAOHa 3KCn03H4Hfl AeTeKTOpoa COCTasnRna OT 3 AO ] CYTOK, 

PE3YnbTAT~ ~3MEPEHH~ 

BpeMeHH~e Ha6n~AeHHR aa eapHa4HHM~ paAOHa B noAn04BeHHOM 
B03AYXe npOBOAHnHCb B pa~oHe CKBamHH 7M, 12M H 13M. Bee OHH Ha
XOARTCR B pa3Apo6neHHO~ 30He nepeAOBOro rny6HHHOro paanoMa Ko
neTAara. B nyHKTax Ha6n~AeHHR 6~nH ycTaHoeneH~ onHcaHH~e cTa-
4HOHapH~e ycTpo~cTea /pHc. 8/ Ha rny6HHe 70 eM. HaMepeHHaR nnoT
HOCTb TpeKOB anb$a-4aCT~4 HOPM~poeanaCb Ha CYTK~ B CM2, CTaT~C
TH4eCKafl OWH6Ka COCTaBnRna 3-5%. noCTORHHO KOHTponHposanCR Co6-
CTBeHH~~ $0H AeTeKTOpOB, 0H Kone6ancR BO BpeMR HCnOnb30BaHHR 
OAHOH napTHH AeTeKTOpOB OT 10 AO 20 WT/CM 2• 
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PeaynbTaT~ Ha6n~AeHHH B Tpex 
nyHKTax c H~nR 1982 r. no H~nb 
1983 r. npeACTaeneH~ Ha pHc.10. 
AnR KoppenH4HH eapHa4HH paAoHa 
C aTMOC$epH~MH ycnOBHRMH B 
BepxHe~ 4aCT~ P~CYHKa noKa3aH~ 
eoeMeHH~e ~aMeHeH~R aTMocmeoHo
ro AaBneH~R, OTHOC~TenbHOH 
BnamHOCT~ ~ TeMnepaTyp~ B03AY
xa ~ no4B~ /Ha rny6HHe 60 eM/. 

PHc. 10. PegynbTaThl BpeMeHHhlX 
Ha6nmAeHHH B paAoHe r.Amxa6aAa 
aa BapHaQHHMH KOHQeHTPaQHH pa
AOHa B DOADO~BeHHOM B03AYXe 
B DYHKTaX HaoniDAeHHH 1,2,3 
/eM. pHc, 1/ aa 1982-83 rr. 
flpHB~eHhl KpHBhle H3MeHeHHH 
cpeAHecyTo~HbJX 3Ha~eHHH AaBne
HHH H TeMnepaTypbi 0 a TaiOKe 
cpeAHeCYTO~HOH TeMnepaTypbl 
/Bepx PHCYHKa/. BHH3y PHCYHKa 
yxa3aHa ceHCMH~HOCTb B PaAHYCe 
100-130 KM OT nyHKTa Ha5niDAeHHH 
H 3HepreTH~ecxoro xnacca se~~e
TPHCeHHH C K ~ 10. 
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PHc. 11. BpeMeHHhle ua~eHHR 
aa XOHQeHTPaQHeH PaAOHa B BOA8 
CXBa.HHhl 7M HenpephlBHhlM CQHH
THnnHQHOHHhlM MeTOAOM /II/ 
H B DOADO~BeHHOM B03AYXe Tpe

a XOBhlM MeTOAOM B nyHKTe Ha6nro
AeHHR 2 /eM. pHc. 1/. 

CneAYeT OTMeTHTb, 4TO pe
aynbTaT~ no H3MepeHH~ paAoHa 
B nOAB04BeHHOM B03AYXe B6nH3H 
CKBamHH~ 7M xopowo KOppenHPY~T 

6 c AaHH~MH, nony4eHH~MH npH He
npep~BHOM H3MepeHHH aKTHBHOCTH 
paAOHa B BOAe caroH CKBamHH~ 
/pHC. 11/ /IJ;ll,l-6, • 

AHanH3HPYR nony4eHH~e peaynbTaT~, MomHo C4HTaTb, 4TO TpeKo
e~e AeTeKTOp~ HaAemHo perHCTPHPY~T noAn04BeHH~H paAoH. B a~6paH
HO~ reOMeTpHH o6ny4eHHR cpeAHeCyT04HaR nnOTHOCTb TpeKOB AOCTH
raeT 200-400 WT/CM , H OHa, B OCHOBHOM, o6ycnoeneHa aKTHBHOCTb~ 
paAOHa-222. HaH6onbwaR nnoTHOCTb TpeKOB anb$a-4acT~4 Ha6n~AaeT
CR B paHOHe pa3nOMOB, 4TO MO*eT CBHAeTenbCTBOBaTb 0 noe~eHHOH 
Tpe~HHOBaTOCTH reonorH4eCKHX CTpyKTyp, 

nepe~e pemHMH~e Ha6n~AeHHR, npOBeAeHH~e B Te4eHHe roAa /1982-
I~Oj rr.j B Tpex nyHKTdX AwxdUdi-'\.."-VI u JJa;;una, liV"Q.:i~ .. -;~i ;:~;::;-;;:;
py~ perynRpHoCTb H3MeHeHHR 3MaHa4HH eo speMeHH, HAeHTH4HY~ AnR 
BCeX nyHKTOB, 4TO, eepORTHO, MO*eT 6~Tb CBR3aHO C nyHHO-COnHe4-
H~M~ npHnHBH~MH Ae¢opMa4HRMH, aTMOC$epH~MH ycnoBHRMH ~ T·A· 
0AHaKO HaAO 3aMeTHTb, 4TO 3TO perynRpHOCTb HHOrAa RBHO Hapywa
eTCR, Hanp~Mep, nnOTHOCTb TpeKOB B neTHee epeMR roAa TaKaR me 
HnH HHme, 4eM e 3HMHee. 3aMe4eHH~e aHoManHH Hennoxo KoppenHPY
~TCR C CeHCMH4eCKHMH C06~THRMH, npOHCXOAHBWHMH B 3TO apeMR 
B paHOHe C p_aAHYCOM 1 00-130 KM C 3HepreTH4eCKHM KnaCCOM K <: 1 0. 

AnR Taro 4T06~ B~RBHTb 3aKOHOMepHOCTH B~XOAa paAOHa B CBR3H 
C 3eMneTpflCeHHRMH, He06XOAHMO HMeTb AnHHH~H PRA Ha6n~AeHHH 
H npoaeCTH MaTeMaTH4eCKH~ aHanH3 AaHH~X C y4eTOM BKnaAa $QHOB~X 
RBneHHH, K KOTOp~M MOmHO OTHeCTH npHnHBH~e Ae¢opMa4HH, KnHMa
TH4eCKHe H aTMOC$epH~e RBneHHR H T.A. AnR B~RBneHHR HCnonb30-
saHHR MeTOAa perHCTpa4HH paAOHa B 4enRX nporH03HPOBaHHR Heo6-
XOAHMO yeenH4HTb 4HCnO nyHKTOB epeMeHH~X Ha6n~AeHHH, nOHRTb 
CBR3b aHOManbH~X KOH4eHTpa4HH C Ae¢opMa4HOHH~MH np04eccaMH, 
npOHCXOAR~HMH B nyHKTaX Ha6n~AeHHR, B CBR3H C paCCTORHHRMH OT 
3nH4eHTpOB 3eMneTpRCeHHH, era CHn~ H 4aCTOT~. 3TO 6yAeT BQ3-
MOmH~M npH HanH4HH 4eTKOH MOAenH MeXaHH3Ma B03HHKHOBeHHR H npo
RBneHHR aHOManHH paAOHa, a TaK*e KOMnneKCHOro aHanH3a AaHH~X 
C y4eTOM MeCTa, speMeHH, CHn~ 3eMneTpRCeHHH, a TaKme reOXHMH-
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4eCKHX, reO$H3H4eCKHX OC06eHHOCTei1 CTpoeHHR perHOHa, C 3TOH 
~enb~ e 1983 r. Ha4aT~ pa6oTw no Ha6n~AeHH~ emecyT04Hwx eapHa
~HH nOAn04BeHHoro paAOHa B Wyp$aX pa3HO~ rny6HHbl B HeCKOJlbKHX 
nyHKTax ce~cMoaKTHBH~x 30H TypKMeHHH. 

AeTopw 6naroAapH~ aKaAeMHKY r.H,$nepoey 3a nocraHoBKY 3aAa4H, 
nocTORHHoe BHHMaHHe H 6onbwy~ noMo~b npH npoaeAeHHH pa60Tbt. Ka-
4eCTBeHHo o6pa6oTaTb AeTeKTop~ 11 nony4HTb HaAemHwe pe3ynbTaTbt 
noMornH COTPYAHHKH nRP E.H.KypeHKOBa, E.A.neTpoea, H.B.HeaHoaa, 
A.B.Cepreeea H T.H.Pw6aKoea, 
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TEMATHqECKHE KATErOPHH nYBnHKAQHR 

OB~E~HEHHOrO HHCTHTYTA ~EPHYX 

HCCJIE,nOBAHHR 

HH.QeKc TeMaTHKa 

1. 3KcnepHMeHTanbHaR ~H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaR ~H3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTPOHHaR ~H3HKa 

~. TeopeTH4eCKaR ~H3HKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 

6. RAepHaR cneKTpocKonHR H paAHOXHMHR 

7. tHSHKa T~•enwx HOHOB 

8. KpMoreHHKa 

9. YcKopMTenM 

10. AaToMaTH3a~HR o6pa5oTKH 3KcnepHMeHTanbHwx 
A8HHWX 

11. Bw4MCnHTenbHa~ MaTeM8THKa H TeXHHKa 

12. XMMM~ 

13. TexHMKa ~M3H4ecKoro 3KcnepHMeHTa 

1~. MccneAoaaHM~ TBePAWX Ten M *MAKOCTeH 
~AePHWMM MeTOAaMM 

15. 3KcnepMMeHTanbH8A tM3MK8 ~AePHWX peaK~MH 
npM HMSKMX 3HeprH~X 

16. AoSMMeTpM~ M ~3MKa 38~MTW 

17. TeopMA KOHAeHCMPOBaHHOrO COCTO~HMA 

18. McnonbsoaaHHe pesynbTaToa M MeTOAOB 
• YHAaMeHTanbHWX ~MSM4eCKMX MCCneAOB8HMH 
8 CMe*HWX o6naCTAX H8YKM M TeXHMKM 

19. 6MOtM3HK8 

AIIMpoa \T .A. " AP· 18-86-452 
~MOHHWe, MCcneAOaaH~R 8 Awxa6&ACKoM Ce~CMOaKTMB~ 30He 

OnMCMaa&TCR ycoaepw~cTaoaaHHaR MBTOAMKa perHCTpa~MH nOAn04BeHHoro pa
AOtta a yc.noiiMJI,X Allxa6aAcKOK c~cMOaKTMBHO~ 30HW c ~en.,., nporH03MpoaaHMR TaM 
3eMAe~CeHMMo 4nR perMCTpa~MH an .. $a-4aCTM~ paAQHa MCnon .. 308anCR HMTpaT~ennD
noaHMA ABteKToP. XMMH4ecKaR o6pa6oTKa npo•o~ac .. a 10* pacTaope eAKoro HaTpa 
npM 600c, RPQCMOTp AeTeKTOPOB - nOA onTM4eCKMM MMKpoC~OnOM H C n~ .. ll HCKpo
aoro' ClfeTioiMKBo 3KCnBPHMHTan .. HO onpeAeneHiol onTHMan .. ltole napiiMe'Tpw CTa~MOHap
HOro )'CTpOMCTBB A"R o6ny48HMR AeTeKTOPOB a wyp$ax rny6M~ 70 CM •. C n~ .. ll 
~ C,.-K .. fSwnM aw6paHW nyHKTiol Ha6nDABHHR 3a Bp-eHHMMM aapHa~MRMH 
KQHqeMTpa~HA P8AoHa. C 1982 no 1983 r. a Tpex nyHKTaX npoBOAMnHC .. noCTORH
HMe HaMepeHMR paAQHa C MHTepaanaMH 5-7 CyTOK, 3aMe4eHa perynApHOCT .. nnoTHO
CTM TpfKOB a 3aBHCMMOCTM oT KaneHAaPHoro speMeHM M aTMOC .. pHiolx ycnoaM~. Hapy
.. HMB peryhRpHOCTH MO*HO C8R3aT .. C CBKCMH48CKMMH C06wTHRMM, npoHCXOAMaWHMM 
8 ABHHOM p~OHe C 3HepreTH4eCKHM KnaCCOM K ~ 10 Ha paCCTORHHH 100-130 KM OT 
nyHKTa Ha6nDABHHRo 

Pa6oTa awnonHeHa a na6opaTopHH RAePHWX peaK~HK OHRH. 

Coofim- O«J.eiUOieHIIOI"O lllli:TJR')'TI -~epHWX IICCRCAOBIIIIIi • .ily&la 1986 

nepeBQA n.B.nawKeBH4 

Ashirov T.A. et al. 18-86-452 
Emanation Investigations In the Ashkhabad Seismic Zone 

An improved technique for detecting subsoil radon in the Ashkhabad 
seismoactive zone in order to predict earthquarks in this region is describ
ed. Radon a-particles were recorded by a nitrocellulose detector. Chemical 
treatment was carried out in a 10% sodium hydroxide solution at 6ooc tempe
rature, and detector scanning was performed under an optical microscope and 
by a spark counter. The optimal parameters of a stationary device for the 
Irradiation of detectors in 70 em deep pits have been determined experimen
tally. The points of observation of time variations of the radon have been 
chosen with the aid of emanation survey. Constant radon measurements were 
carried out at three observation points during the period from 1982 to 1983 
at intervals of 5-7 days. The dependence of track density on calendar time 
and on atmospheric conditions has been found to be regular. A broken regu
larity may be due to the K ~ 10 energy class seismic event which took place 
in this region at a distance of 100-130 km from the observation point • 

The investigation has been performed at the Laboratory of Nuclear 
Reactions, JINR 
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