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PE3YJILTATBHI HCCJIETOBAHUI ADPO30JIBHBIX ®UJIBTPOB, SKCIIOHUPOBAHHBIX
0, BO BPEM:1 M IOCJIE PA3PYIHEHMSI KPBIIIN MAIIMHHOT'O 3AJIA 4-T'O SHEPT'OBJIOKA
YEPHOBBIJIBCKOHU A3C

[TpuBeneHsl pe3ysibTaThl HCCIICAOBAHUMI a3pO30JIbHBIX (DMIIBTPOB, SKCIOHUPOBAHHBIX B OnmkHell 3one YADC
JI0 M TI0CJI€ Pa3pyIISHMsI KPBILIM MAIlIMHHOTO 3aya 4-ro sHeprodiioka B ¢eBpasie 2013r. Ha dunbrpax, oTHOCAIINXCS
KO BPEMEHH Pa3pyILICHUs, 3apeTHCTPUPOBAH CHIBHBIN (Goee yeM Ha 3 mopsaka) pocT O6era- ¥ raMMa-aKTHBHOCTEH.
ABTOpaguorpaMmbl GparMeHTOB STUX (QHIBTPOB CBUACTEIBCTBYIOT O 3HAYUTENLHOM (X 2 TIOpsIKa) BO3PACTAHHH YHCITa
“ropsaux” gacTtuil. JIMCTIEpCHOHHBIN aHATU3 OOHAPYXEHHBIX “TOPSYMX’ YaCTHI[ CBHUACTEIHCTBYET O CYIIECTBEHHOM
BKJIaJie B OOIIYI0 aKTHBHOCThH OOJIBIIIOrO YMCIa OTHOCUTENBbHO ManoakTuBHBIX 4yactuil (0,15+3bk). B npubnmkennn
MTHOBEHHOI'O TOYEYHOI'O BHIOpOCA MOCTPOEHA IpejnosaraeMas TpPacKTOpHs IBIXKEHUWs LeHTpa kiyba BbiOpoca.
BhINOIHEHBI OLICHKH CYMMAapHON aKTHBHOCTH BBIOpPOCA, JAILHOCTH IIOJICTa YACTHII, a TAKXKe YICIbHOW aKTHBHOCTU
BO3JlyXa 110 OCH TpaeKkTopuH. lcciienoBaHa KMHETHKa PAacTBOPEHHMsI “ropsunx”’ ad’po30JIbHBIX YacTHI B UMHTAHTE
Jero4Hoi kuakoctr. Ilokasano, uro okono 13 % *’Cs naxomures B BHzIE OBICTpOpPACTBOPUMON (PAKIKHU, XapaKTep-
HOH JUIs TOJIKPOBEJILHOTO MPOCTPaHCTBA MAIIMHHOTO 3aJ1a.

Knrouesvie cnosa. 00beKT «YKpBITHE», “TOopsdue” YacTHIBI, aBTOpaauorpadus, yIaelbHas aKTHBHOCTh BO3-
Iyxa, KHHEeTHKA PACTBOPEHHS B JICTOYHOH JKUAKOCTH.

BBenenue

OmauM W3 OCHOBHBIX (paKTOPOB pPAJAMANMOHHOTO BIFSHHS Ha TepcoHan, paboTaromuii Ha
CTPOUTETHLHON TUIONIAIKE M B JIOKAJTLHOM 30HE 00BeKTa “ YKPBITHE”, SIBISICTCS MHTAISAIINOHHOE ITOCTYTUICHNE
paavoHyKIUAOB B opranu3M. CoriacHO OMyOJIMKOBaHHBIM JaHHBIM, CPEIHHE YPOBHH a3pO30JILHOTO
3arpsi3HeHnss B OmmkHel 30He UADC He MPEBHIMAIOT IOMYCTUMBIX MpenesioB [1], omHaKO WX MHKOBBIE
YPOBHHU BO BPEMsI BHITIOJTHEHUS] HEKOTOPBIX BHJIOB PA0OT MOTYT BBIXOJIUTh 3a 3TH MPEIEIbL.

12 ¢espans 2013r. B 14 npomsomno obpymieHHe YACTH KpHINIM MAIIMHHOTO 3an1a 4o
sHeprobnoka YADC. [lockonbky Ha KpHIIE W BHYTPU MAIIMHHOTO 3aJia COJIEPIKATCS 3HAYUTEIILHBIC
KOJINYECTBA PAJIMOAKTUBHBIX MATEPUAIOB, OOPYIICHUE KPBIIIU JOJKHO OBLIO COMPOBOXKIATHCS BHIOPOCOM
o0maka paroaKTUBHOTO a3p030JIs.

Lenpro maHHOW pabOTHI SBISIETCS PErHCTpaIlysi BEIOPOIICHHBIX BO BpeMsl OOPYIIICHHS a’pO30JIbHBIX
“ropstamx” YacTHII, OIEHKa CYMMapHOW aKTHMBHOCTH BBIOpPOCAa M OPHUEHTHPOBOYHBIX 3HAYECHUU YACIBHON
aKTHBHOCTH BO3[yXa Ha IyTH CIICIOBAHUS a’pO30JIBHOTO 00JIaka, a TaKXKe M3ydeHHEe CBOMCTB “ropsaux’
YacTHIl, B YACTHOCTH JHCIEPCHOTO COCTaBa U
CKOpPOCTH WX PAaCTBOPECHHUS B MMHUTATOPE JIETOYHOM
KHJIKOCTH.

] + OBY “Taiipyn”

(9]

MaTtepuaibl H METOAUKA IKCIIEPUMEHTA

[Mo mporpamme KOHTPOIS PaIHAIAOHHOTO
0 M 3arpsi3HEHHS MPU3EMHOTO BO3AYIIHOTO CJI051 BOTU3U
o0bekTa “YKpbITHE” B 3TO BpeMsl B HENPEPHIBHOM
pexxume paboranu JiBe (QIIBTPO-BEHTHIISAIIMOHHBIE
. :—1] ycranoBku (®BY): ®BVY-1, pacnonoxkeHHas c
. “ BocTOYHOHU cTOpoHBI 00bekTa CII-1430mpumepHo B
A o eBY-1 500M or Mecta obBana (TEXHUYECKHE XapaKTEpH-
: CII-1430 CTHKM TIpuBeZeHsl B Tabi. 1), u ®BY «Taiidyn»,
pacrmoyioKeHHasi Ha paccTosHUM oOkojo 1,5 kM
(puc. 1). Paboune nmapametpsr ®BY-1 u ocHOBHbIC
JAHHBIC YETHIPEX HCCIIENOBAHHBIX (DparMeHToB
D - MalIMHHBIH 321 4-T0 6II0Ka; ¢unpTpoB mpuBeAeHH B Tabm. 1. Marepuan
¢unbTpa — TKaHb [leTpsiHOBA.
Ilo pamseM  Mmerteoctanmmu HIIb ADC
HAH VYxpaunsl, pacmoyiio)XeHHOW Ha KPBIIIE aIMHU-
HUCTPAaTUBHOI'O KOpImyca, BeTep Ha BbicoTe 18m
A+ - tpaexTopus, uHTepBay Bpemenn 1 mun; A - 10mun.  (BbIcOoTa maTuMka Mereoctanmuu) — 0,3 - 1,54/c,
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Puc.1. Cxema pacnonoxenunss ®PBY u npennonaraemas
Tpacca ABM)KEHHS LIeHTpa KityOa BeIOpoca:

a - MecTo 00Baja )parMeHTa KphILIH,

|:| - 30Ha CTPOUTEIHCTBA 3aAIIUTHOTO COOPYKEHHUS
HaJ peaktopoM 4-ro OJ0Ka,;
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HalpaBJieHHE BETpa MEepPEeMEHHOE, OT CEeBEepO-3araHoro A0 oro-soctounoro. Ha puc. 1 nmpuBenena mpen-
nojaracMasi TPacKTOpPHs JIBHDKEHUS LIEHTpa Kiry0a BhIOpoca, pacCuMTaHHAs HA OCHOBE METEOJaHHBIX 0e3
ydera a3pouHaMuIecKux 3(Q(PEeKTOB, CBA3aHHBIX C OOTEKaHHEM CTPOCHHUI, U U3MEHEHHSI CKOPOCTH BETpa 10
BEICOTE. BBICOTa KPHIIIK MAIIMHHOTO 3aJ1a 0KOJI0 35 M, BhICOTa Bo3yxo3abopauka ®BY-1 npumepro 1 m.

VI3MepeHns raMMa-akTHBHOCTH > 'CS MPOBO/IMIIH ¢ TIOMOIIBIO TOMYIPOBOXHAKOBOTO CIIEKTPOMETpPaA
¢dupmer ORTEC

Kunetnky pacTBOpeHHUs a3pO30JIbHBIX YaCTHUI] B UMHTATOPE JerodHo kuakoctu SLF uccnenosanmu
10 METOHKE, OIMCaHHO# B [2 - 4], coctaB mMuTaropa SLF mpuBemeH tam xe.

Ioay4eHnue aBTOpagnorpamMm

ABTopanuorpaduuecKiue HCCIeAOBaHHUS BO3AYIIHBIX (HIBTPOB MPOBOAWIN IO METOJMKE, OTHMCAH-
HOIA B [5]. PparMeHTHI SKCIIOHUPOBAHHBIX BO3AYIIHBIX (HIBTPOB pasMepoM 18 X 24cM? CBOMM OCHOBaHHEM
KPEIWIN Ha )KECTKOU MOJJIOKKE (KapToH), pabouyto MOBEPXHOCTh (PUIIBTPA CBEPXY 3aKPBIBAIH 3aIUTHBIM
TOKPHITHEM - OBE3XMPEHHON KOHICHCATOPHON OyMaroif ¢ IOBEPXHOCTHOH mioTHocThio 11 % 0,5r/m%
(Mcmonp30BaHKe B KayeCTBE 3aLIMTHOTO MOKPHITUS IMOJUMEPHBIX TUICHOK BHOCHUT CYIICCTBEHHBIC MOTPEI-
HOCTH TIPH TIOCIEAYIOIIEM HCCIICIOBAHUN PACTBOPCHHS “TOPSYMX YacTHIl. BCIencTBHE 3JIEKTpU3aIiN
BMECTE C 3alllUTHBIM MOKPBITHEM C MOBEpXHOCTU TKaHU [leTpsiHoBa MoxkeT ObiTh cHATO A0 80 % akTuBs-
HOCTU.) MenunumHckas peHTreHoBckas Qotomienka (Agfa CP-BU-new)6buta mpmkata K MOBEPXHOCTH
3aIIUTHOTO TIOKPBITHS C MOMOIIBIO CIICIMAIBHON KacceThl M BBIIEP)KMBAJACh B KOHTAKTe C (h)parMeHTOM
¢uIbTpa HA MPOTSDKEHUH TpeX Hemenb. JIs mocTpoeHHs KannOpOBOYHOM 3aBUCHMOCTH U IOCIIEIYIOIIETrO
OTIpeJiesIeHHsI aKTHBHOCTU YacTUI] B KacceTy ObUla MOMeLIeHa JMHEeWKa YacTHI M3BECTHON aKTUBHOCTH C
QHAJOTUYHBIM 3aIIUTHBIM ITOKPBITHEM U COOTBETCTBYIOLINM (PparMeHTOM PEHTTCHOBCKON TICHKH.

IHoaroroska HaGopa YacTHI JJIsl MOCTPOCHHUA KAJTHOPOBOYHOI KPHBOIH

Jlnst onpeneneHnst 0eTa-aKTUBHOCTH YacTHI] MO MX pPaguorpapuyeckuM H300paKEeHUSIM CTPOWIIN
KaJHMOPOBOYHYIO 3aBHCUMOCTb, ITOJYYCHHYIO 10 JaHHBIM aBTOpaguorpadpyuu JUHEHKH YacTUI C MU3BECTHON
aKTHBHOCTBIO. B cBoe Bpems (2002 — 2003T.) 3T YacTHIBI OBUTH M30JIMPOBAHbBI M3 BO3AYIIHBIX (DHUIBTPOB,
SKCTIOHHPOBAHHBIX BOMM3M 00BekTa “YKpbITHE . beTa-akTHBHOCTh KaXKIOW M3 BBIJACICHHBIX YaCTHIT
U3MEPSUIM HENOCPEICTBEHHO Tepel MOMYyYSHHEM aBTOPAAMOrpaMM C MOMoLIblo MynbsTHIeTekTopa IN-20
(Candberra)HaiinenHpie 3HaueHUs] aKTHBHOCTEH TIPUBEICHBI B Ta0I. 2.

Tabauya 1. UcxonHble DaHHBIE 2a9PO30JIbHBIX GHIBTPOB

JlaThl HaYaga ¥ OKOHYAHUS SKCITO3UIIHN
[Tapametp (depans 2013)
5-12 12 - 13 14 - 18 18 - 20
Bpewms skcno3unuu GuiIsTpa, 9 166,6 24,2 99,7 42,9
IIpokayanHslil 00bEM BO3/1yX4, M 179928 26136 107676 46332

Tabauya 2. AKTHBHOCTH “TOPSIYMX’ YACTHI KAJUOPOBOYHOM JIMHEHKH

Ne yacTHIIBI 1 2 3 4 5 6 7 8 9 10
AKTHBHOCTB, BK 116 20,3 14,6 7,2 5,6 1,7 1,0 0,51 0,32 0,p2

O0padoTka n300paskeHuUI

ABTOpaaHorpaMMbl oIM(pPOBEIBAIM ¢ TIOMOIIBIO ckanepa Epson perfection-1670i4 orpaxenne”. B
npolecce CKaHMPOBaHUS ObUT BBIOpaH PEXHUM KOMIICHCAIIMM CHHETO [BETa IUICHKU-OCHOBAaHHS H
paspemenne 600 Touek Ha mokiM. B pesynbraTe ObUIH MMOJTyYEHBI H300PaKEHUS paguorpa@UIeCKuX MICHOK
C MPO3pavHbIM (DOHOM M YETKHMH H300paKEHUSIMH paarorpapudeckux msreH (puc. 2).

OrmpeziesicHUe MapaMeTpOB ISITEH MPHU BBIOPAHHOM YPOBHE TOYEPHEHUS NMPOBOAWIN C ITOMOIIBIO
nakera o0paboTku n3oopaxenuii Image-Pro Plus 5.Qlist kaxxaoro u3 miTeH ONpeNessuid HHTETPAIbHYO
OINTUYECKYI0 TUIOTHOCTH |, CPENHIO ONTHYECKYIO IUIOTHOCTh, MaKCHUMajlbHbIH R W MHHUMAaNbHBIN I
pamuychl msaTHa. M300paxenus GuibTpoB B mporecce 00pabOTKH MPOCMATPUBAIH B PYYHOM pPEXKUME C
ICTIbI0 BBISIBJICHUSI M Pa3lIeNICHUs] CIMBIIMXCS IISATCH, YTO OKa3aJoCh 0CO00 aKTyaJbHBIM Ul (HIBTPA C
OONBIION IJIOTHOCTBIO 3arpssHeHms (cM. puc. 2,6). Hepasgenumeie B Image-Pro  Plus 6mmsko-
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pacronoxeHHsle maTHa pasgensii B Photoshop@
MyTeM MepeHoca OTACIbHBIX MATCH Ha CBOOOIHOE
MECTO M300pakeHHs.

: B kauecTBe KpUTEpHEB OTOOpA JIOMKHBIX
MSITEH  MCTIOJIb30BAJIM  COOTHOINCHUE MaKCHMAaJlb-
HOTO W MHMHHMAaJIBHOTO paanycoB R/r >3 §ma-
JISIFOTCSL JIMHEWHBIC OOBEKTHI — I@panuHbl, Kpas
CHAMKAa ® T.L.) H CPEIHIO ONTHYECKYIO
IUTOTHOCTh — OTOPAKOBBIBAIKCH TSATHA CO CPEIHEH
IUTOTHOCTBIO, HE TPEBBIMIAIONIEH YYETHBIH ypo-
BCHb.

IMocTpoeHne kKaINOPOBOYHON 3aBHCUMOCTH

8 B 2 ITapameTpsl paarorpauueckoro MsITHA, B
k. YaCTHOCTH €r0 Pa3Mepbl, IIIOTHOCTh MOYCPHEHHS U
HMHTErpalibHasi ONTHUYECKas IIOTHOCTh Kak 0000-
IIEHHBIM II0Ka3aTellb, 3aBUCAT HE TOJNBKO OT
CBOWCTB “ropsyeit” 4acTHIIBI, HO U OT IEJIOTO psijia
IPYTHX TPHYAH — JJIMTEIBHOCTH 9SKCIIO3UIUH,
CBOMCTB (OTOCIIOS, COCTaBa M TEMIIEPATyphl IPO-
SIBJISTFOINIETO PAcTBOPA, AJTUTEIBHOCTH MPOSBICHUS,
, mapaMeTpoB CKaHUPOBaHHWS M T.I. Pamuorpamma
FEe & Habopa YaCTHI] C M3BECTHOH aKTMBHOCTBIO, TOIY-
YCHHAS B AHAJOTHYHBIX YCIIOBHSX, JA€T BO3MOXK-
HOCTh TIOCTPOWTH KaJMOPOBOYHBIM Tpaduk U
MPOM3BECTH €r0  AMMPOKCHMAIIUIO TTOAXOAIINM
AQHAJTUTUYCCKAM BBIPAKCHUEM, KOTOPOE B Jalib-
HEWIIEM MOXHO HCIIOJNb30BaTh IS BLEIYHACICHUS
AKTUBHOCTH HCClIeayeMbix dacTtui. Ha puc. 3
Takas 3aBHCHMOCTh IIPEJCTAaBJICHA IJIs JIMHCHKHU
YacTHIl, SKCIIOHUPOBAHHOW BMecTe ¢ (hparMeHTOM
¢unprpa ot 12 - 13.02.2013B kauecTBe ammpok-
CUMHUpYIOIIeH (YHKIUY [T jJorapuMa akTHBHOCTH YaCTHIIBI MCIIOJIb30BaIH BEIPAYKCHHUE

LnA=a*(Lnl)" +c, 1)
rac I — UHTCTpal ONTUYECKON IUNIOTHOCTHU paHI/IOFpa(l)I/I‘-IeCKOFO IIITHA, a, bI/I C -HEU3BECTHEIC KOS(i)(l)I/IL[I/ICH'

TBI, KOTOPBIE OBLIN HaiIEHBI METOJOM HaHMEHBIIMX KBAIPaTOB B cpeie makera Statistica-6B pesyiprare
ObL1a mostyueHa Gopmysia Ui onpeaeacHus Jorapudma AKTUBHOCTH

LnA= 95410 [Lnl)3*3 - 231 )

Puc. 2. ABropaanorpaMmmsl (hparMeHTOB (pHUIBTPOB
OBVY-1:
a— 5-12.02.2013; 6-12-13.02.2013;
6—14-18.02.201: 2—18-20.02.201.

Pe3ysabTaThl M UX 00Cy:KIeHHE

CBonHBIC PE3YNbTATHl ONpEeeHHs TaMMa- U 0eTa-aKTHBHOCTH ()ParMeHTOB (HUILTPOB MPHUBEACHBI
B Tabm. 3. Ha puc. 4. mokazaHbl THCTOTPaMMbl pacClpe/IeeHui, 3J7leCh e TMPUBEICHBI CyMMapHbIE
AKTUBHOCTH JIJISI K&KIOTO U3 UHTEPBAJIOB.

U3 Tabn. 3, puc. 2,6 u 4 BUAHO, YTO BO BpeMs pa3pyllieHHE KPBIIIH MAIIUHHOTO 3aja 4To OJoKa
YADC B 30He HaxOXAeHUS Bo3ayxo3abopuuka ®BY-1 6611 3auKCHPOBaH CyIIECTBEHHEIHN (X 2-3 mopsiaka)
POCT YHMCNIa a’3pPO30JIbHBIX “TOpsSuux”’ YaCTHI[ U MX CyMMapHOW akTUBHOCTH. I1o CpaBHEHHIO ¢ OOBIYHO
BCTPEYAIOIIMMUCS paclpeelICHHsAMHI “Topaunx’ 4acTull B OMKHEH 30He o0bekTa “YKpbITHE”, B KOTOPHIX
OCHOBHAsl aKTUBHOCTH NPHUXOJHUTCS Ha HEOONBIIOE YHCIO BBICOKOAKTHUBHBIX “KPYMHBIX YAacTHI, B 3TOM
ciydae HaOIogaics MPUMEPHO OJWHAKOBBIM BKJIAJ YACTHI[ C JIoTapu(pMaMU aKTHBHOCTH B TUANa30HE OT
-1,85m0 +1,0, uTo cooTBeTCTBYET Muana3ony aktuBHOCTel ~ 0,15 + 2,7bk. 31ech HEOOXOAMMO OTMETHTH,

! 3ajaua onpeseneHns ICTHHHOTO BHMIA» ANMPOKCHMHUPYIOMEH (GYHKIME MaTeMATHIECKH HEKOPPEKTHA. B
NPUHLUIIE BO3MOXKEH BBIOOpP APYruX (YHKIHHA, KOTOPhIE MOTYT CTOJIb XK€ YCHENIHO allpOKCUMHPOBATh UMEIOIYIOCS
rpymmny Touek. B naHHoM cityyae anmpokcuMupyomas GyHKIHS UTPAeT POJIb CBOET0 poJia MaTeMaTHYEeCKOTO JeKaa.
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Puc. 3. AKTUBHOCTb TOpsIueH YaCTHIIBI KaK (QyHKINS
< 3 WHTErPAIbHONW ONTUYECKOMN TIIOTHOCTH
c 2 panuorpaduIecKoro msiTHa.
- Homepa Touek cOOTBETCTBYIOT HOMEPAM YacTHIL
0 u3 Tabu1. 2, THHUS — BRIPOKCHUIO (2).
-1
-2
-3

6 7 8 9 10 11 12 13 14
Lnl

YTO WCIOJIb30BAHHBIA PEXKUM aBTOPAAHOTPapUu HE MO3BOJISET YBEPEHHO PETUCTPUPOBATH MEHEE AaKTUBHBIC
gacTuilel. [lockompky Ha HADC cpenu BceX paguoaKTHBHBIX 3arps3HUTENCH OONydeHHOE TOIIMBO MMEET
MaKCHUMAaJBHYIO YACTbHYIO 0eTa-aKTUBHOCTH, MOKHO MTPOBECTH OIIEHKY MUHHUMAJIBHO BO3MOXKHBIX Pa3MEpOB
YaCTHII, IPEIoJiaras ux TOILTUBHYIO npupoay. Ha ceromns, crycts 28 et mocne YepHOOBUIBCKOH aBapuH,
yaenbHas 0eTa-aKTHBHOCTh TOIUTMBA, PACCUMTAHHAs COTJIACHO JaHHBIM [6], cocTaBiseT 2,05-18 Bk/r uo..
CrnenmoBarelbHO, YKa3aHHOMY JIMAlla30Hy aKTHBHOCTEH cooTBeTcTByeT auanazon macc 0,07 + 1,3ar u
JMarna3oH IuaMeTpoB “ropsuux”’ yactuil: 2,36 + 6,19MkM, Ipyu 3TOM AHAMETP YaCTHIIBI ¢ MaKCHMAaJIbHOM
3aperucTpupoBanHoi akTuBHOCTRIO (18,3BK) cocraBnser 11,7MKM.

[MpuBeneHuble B Tabn. 3 cpemHeCyTOUHBIC 3HAYCHUS Y/ACIBHOW aKTHBHOCTH BO3JyXa Ha TEPBBIH
B3[UISA]] HE BBI3BIBAIOT 0COOOT0 OECIOKOWCTRBA, 3TH 3HAUCHHS CYIECTBEHHO HUXKE JIOMYCTUMBIX YPOBHEH st
nepconana (60Bx/M® mo *'Cs [7]). Omnako peanbHOE BpeMs MPOXOXKICHHS a3pO30JIHHOT0 0071aKa MHUMO
BO3/lyX03a00pHUKa OBLTO CYIIECTBEHHO MeHbIe, OHO He mpeBbimano 20 muH. K ToMy ke Haml BO3Tyxo-
3a00pHHUK HAXOIWIICS B CTOPOHE OT TPACKTOPHHU MPOXOXKICHHS IICHTpa 00Jiaka, BCIECTBHE YETro yAeiIbHAs
aKTUBHOCTH IO OCH €0 CJICJIOBaHUS ObLIa CYIIECTBEHHO BBIIIE.

Tabauya 3. CBoAHBIE Pe3yaAbTAThI ABTOPAAHOTPAQUIECKHX HCCJIET0BAHNN 2a9P030JIbHBIX GUIBTPOB

JlaTel HaYaIa ¥ OKOHYAHHS SKCIIO3ULIUH
ITapamerp (dbespans 2013r.)
5-12 12-13 14 -18 18 - 20
CymmapHasi 6eTa-akTHBHOCTb (hparmenTa, bk 3,70 1154 65,7 37,3
CyMmapHoe yncio “ropsiunx” 4acTuil Ha pparmenTe 19 2316 52 59
oo e ST | oq | w3 | 1e | ss
IlepecunranHas 6eTa-aKTHBHOCTD (DHIIBTPA, BK 31 9616 548 310
IlepecuntaHHas raMMa-aKTUBHOCTh (HIBTPa, Bk 13 6534 377 64,9
CoorHouienue 0era/raMmma 2,38 1,47 1,45 4,79
CpenHecyTo4Has yJe/IbHasi aKTUBHOCTh Oera 1,72-1¢ 3,68:10 5,09:10 6,70-10
Bosyxa, Bi/m’® ramma | 7,201 | 2,50-1¢ | 3,50-1¢ | 1,40-1C°

KuHeTnka pacTtBopeHus “ropsiunx” a’po30JbHbIX YaCTHIL

Jlnst dparmenta ¢ubTpa ot 12 - 13 deBpanst Gblia MCCIEIOBAHA KMHETHKA PaCTBOPEHHS - 'CS B
MMHTATOPE JIErOYHON kuaKkocTH. Ha puc. 5 mpejcTaBieHa 3aBHCHMOCTh aKTHBHOCTH °'CS B HEPACTBO-
puBIeiicst yactu ¢parMenTa GUIBTPa OT BpeMEHHU BhIlIeTaunBanusa. CIUTONIHAS JIMHUS — alPOKCUMAIIHS
9KCTIEPUMEHTATIBHBIX TOYEK CYMMOM JIBYX SKCIIOHEHT:

_In2p _In2m Ln2m Ln2E

Aney = @€ " +ae " +c= 0096 12° + 0035[@ 25 + 0B7. @3)

311eCh Aynsol — OCTAIOIIASICS HEPACTBOPSHHON YacTh aKTHBHOCTH; d1 U d — AONH (Ppakuuii; C — MOCTOSTHHAS
COCTaBJISIONIAs, COOTBETCTBYIOIIASI JIOJU MEUICHHOPACTBOPUMOW ¢pakium; & +a+Cc =1, 7y u T, —
BpeMEHa IOJIyPaCTBOPEHUS, .
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Puc. 4.TuctorpaMMsl pactpenenaeHus YacTHII 10 JIorapuMy akTUBHOCTH (CJIeBa) M CyMMapHbIE aKTHBHOCTH
YaCTHUI] B BEIOpaHHBIX MHTEpBanax (crpasa) 1uisi GparMeHTOB HHIBTPOB.

Cornacuo npubmmkennio (3), Ha duastpe ot 12 - 13.02.20130k0m0 13 % *'Cs naxomures B
ObICTpOpacTBOPHMOiT (hOopMe, YTO corimacyercs ¢ OOHApYKEHHBIM HaMH paHee MPUCYTCTBHEM B MOJI-
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KPOBEJILHOM MPOCTPAHCTBE MAILIMHHOIO 3aj1a OTHO-
1.00 CHTEBHO OBICTPOPACTBOPHMOI (PaKIUH  adPo-
30JIbHBIX YACTHIl, OOOTAIEHHOH —°'CS [1-4],u
SIBJISICTCS JOTIONTHUTEIBHBIM CBUACTEILCTBOM TPH-
BSI3KM MCTOYHHKA BBIOpOCAa K MAIIIMHHOMY 3aly
0.95 4-ro saeproomoka YADC.

Msmenenne CcooTHOIIEHHH OeTa/ramma-
aKTHBHOCTEH (parMeHTOB GHILTPOB (CM. Tabdm. 3)
BO BpPEMCHH CBS3aHO, IO-BUAMMOMY, C HEOIHO-
0.90 POIHBIM pacnpe/e/icHHEeM YaCTHIL IO MOBEPXHOCTH
¢GubTpa, MOCKOIBKY M3MEpEeHHs O0eTa- U ramma-
AKTHBHOCTEH MPOBOIWINCH HA Pa3IUYHBIX (par-
MEHTaX OJHOr0 U TOro ke QuiabTpa. OT™METHM
TaKXke, 4T0, CPEeIU HAOII0aeMBIX U3MEHEHHH MTPO-
0 50 100 150 200 CMaTpUMBACTCsI HEKOTOpasi 3aKOHOMEPHOCTb. 10

BpeMs BblLLeIauHBaAHNA, . o0pyIIeHnss COOTHOIIEHHe OeTa/TaMMa BecbMa
OJTU3KO K 3HAUCHHUIO ITOW BETMYUHBI JJIs1 00IyUCH-
Horo TormmmBa 4o sHeprobinoka (2,67); B IeHb
paspylieHHUs KPBIIIK HAOIIOJAeTCI PE3KOE YMEHb-
IICHHUE 3TOTO KO3(PpPHIMEHTa, YTO MOKET OBITH CBA3aHO C BEIOPOCOM OOOTAIICHHBIX 13"Csuacru.

HepacTBopHBIIAsACS 4aCTh AKTUBHOCTH

0.85

Puc. 5. KunHeTrka BblIIeIad4nBaHNAs B¥ics
u3 ¢parmenra GuisTpa ot 12 - 13.02.201 1.

OneHkKa CyMMapHOii aKTHBHOCTH BbIOpoca

Ha ocHoBaHnu MMeErOIUXCS JaHHBIX, IMpEAroJaras BHIOPOC MOMEHTAIbHBIM U TOYEUHBIM, MOKHO
BBITIOJTHUTB TPYOYIO OIICHKY CYyMMapHOW aKTHMBHOCTH BBIOpOCA U Y/AEIbHOW aKTHBHOCTH BO3yXa B MOMEHT
NpOXOKAEHUs KiayOa BbiOpoca BOmm3n PBY. Bynem HCXOAWTh W3 NPENNOIOKEHHS O TaycCOBOM
pacrpeneneHud 00beMHON aKTUBHOCTH BHYTPH BBIOPOILIEHHOrO KiIy0a, TOT[a Ha MOMEHT IPOXO0XKJICHUS €ro
nenTpa Bozine ®BY-1 (rouka M Ha puc.l), 00beMHYIO aKTUBHOCTD B IPOU3BOIBHOM Touke K(X, Y, Z) MOXKHO
npe/ICTaBUTh B BUje [8]

X Y ) _(z-h)? _(z+h)?

e
202 202 2 2
A= @ e ¥ e |, (4)

(2m)?26,8,0,

rae Q — cyMMapHasi akTHBHOCTB BBIOPOIICHHOTO a3p030Jisi; dJy.; — AUCTIEPCHH 10 COOTBETCTBYIOIIMM OCsiM; h
— BBICOTA IIEHTpa Kiy0a HaJ MOBEPXHOCTBIO 3€MIH; X, Y, Z— 3WJIepOBbl KOOPAWHATHI TOUYKH OTHOCUTEIHHO
HEeHTpa KiyOa. BeiOpomeHHbIl KiTy® a3p0o30Iis paciupseTcs o Mepe yAaJIeHus! OT TOYKU BeIOpoca

(9 = 0,15, ®)

rae S —IyTh, MPOHIEeHHBIN IIeHTpoM Kiryba (B HareM ciryuae S~ 950m). UrcaeHHBIE OLIEHKH TOKa3bIBAIOT,
YTO OIMOKA BBHIUMCIICHHOM akTUBHOCTH Ha (unnbTpe ®BY mipu 3aMene dy(S) Ha ero MOCTOSTHHOE 3HAYCHHUE Oy
B Touke M uyTh Beiie 3 %.9T0 MO3BOJSCT NPEACTABUTh BeIpaxkeHue (4) B BUIE

( x2 +yi) _(zhy? _(z+h)?
257 20, e 28 4o 20 ) (6)

A = Ae
rae Ao — yaenbHas oObeMHasi aKTHMBHOCTh B IIEHTpe Kiy0Oa, Haxozsmerocs Hax Toukod M. UnTerpupys

BeIpakeHue (3) Mo 00beMy KiTyda MONTyYruM ero CyMMapHYIO aKTHBHOCTb, KOTOpAs U ABJISIETCS OIICHKOM Beei
BBEIOPOITICHHON a3P0O30IbHON aKTHUBHOCTH

Q= [[[Adxdydz= A (225,00, )

OneHuM 3Ha4YeHUE BEIMYMHBI Ao MO MMEIOMIMMCS JaHHBIM akTHBHOCTH (uiprpa. PBY-1 nHenpe-
PBIBHO IIPOKadMBaja BO3AyX OT MOMEHTa BO3HHMKHOBEHUS KiIy0a BeIOpoca O €ro IOJHOIO HPOXOXKAECHUS
MHMO ycTaHOBKH. ClieoBaTelbHO, aKTUBHOCTh Ha (uuibTpe As mpeacraBisieT coO0i CyMMapHYIO aKTHB-
HOCTh 4YacTWL, COOpaHHBIX BIOJb OCH X Ha Iwomanky c¢ 3¢dexkruBHbiM ceyenneM AS. Ilocne
UHTErpupoBanus BeipakeHus (5) BOoib ocu x At Touku ¢ koopauHatamu (Y, Z) OTHOCHUTEIBHO IIEHTpa
KITy0a IMoIyInm
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Y @y (e
A = ADSH27(B, & * e ** +e ). 8)
Ompenenus Ao u3 Beipaxkenus (8) u noacraBus B (7), uMeeM
\aLLi
(:? — 22771:Z\f []5; [35; - 7ZT:¥\T [25; [35; [23§2i§+2553 (S))
Y2 (z-hy? (z+h)? AS '

ASEe P e 2% +e 2% )

Haiinem 3maueHne AS, MCXOfs M3 CeKyHIHOro pacxoza uepes ®BY-1 (q ~ 0,3 m%c) u cpenueit

~ 0,5M/c Ha MOMEHT MPOXOXICHUS TOUYKH M, ciemnoBarenbHo AS = 9 = 06Mm°.

Y

BeTpa

Hns kmacca A yctoiunmBocTH atMochepbl U paccrosaus S= 950M mo HOMoOrpamMmam Juis TOPOICKOMH
3acTpOKH, IpuBeACHHBIM B [8], onpenenum Jy = J, ~ 200m. [ToxcraBus 311 3Ha4eHHs, a Takke h = 35M,
Y =280m (u3 puc. 1) u Z=34m B (8) monydynMm OIEHKY CyMMapHOH OeTa-aKTHBHOCTH BBIOPOIIEHHOTO
asposons Qp = 5,4-10 Bk = 0,15Ku 1, COOTBETCTBEHHO, /Ui TAMMA-aKTUBHOCTH: Q= 3,7-10 Bk = 0,1Ku.
IMomcTaHoBKa 3THX 3HAYCHUI B (opmyny (3) MO3BOSET ONMPEACTUTh YACIbHYIO aKTUBHOCTh B Touke M Ha
BeicoTe 1,5M: = 170Bx/M° s 6era-axtusHocTd B =~ 120 Br/M® s B'Cs. Ouenum yAeIbHbIC aKTHBHOCTH
BO3/IyXa MO OCH CJIEJOBaHMs Kiy0a HAa BOCTOYHOM Kpar CTpouTeNbHOU momniaaku (touka N Ha puc. 1). B
ToM ciydae S =620M, dy = J,~ 150M. IloacTaBuB 5T 3HauyeHUs B BbIpakeHHE (3) M HCIOIb30BaB
HalilcHHBIE paHee 3HA4eHMs CyMMAapHBIX aKTUBHOCTEH BbIOpoca, momydnMm: Ang =~ 500 Bx/M® 1 Any
330Bk/M>. TakuM 06pa30M, COTTIACHO HALIMM OLEHKAM, IIOCIE 0OPYLIeHHs (hparMeHTa KPBIIIH MAIIHHHOTO
3ama 440 OnOKa yaeNbHBIC AKTHBHOCTH BO3AyXa Ha CTPOMILIONIANKE HEKOTOPOE BpEeMs CYIIECTBEHHO
MPEBBIIIATH TPEJIENIEHO JIOMYCTUMbIE YPOBHH.

CKOPOCTH BeTpa V

BETpa

OneHKa 1aJbHOCTH pacnpocTpaHeHusi BbIGpoca

CxopocTb majeHus chepuueckux YacTUI] MUKPOHHBIX Pa3MEPOB B CIIOKOHHOM BO31yXe MOXKET OBITh
HaiieHa u3 coorHoueHus: CTokca od?
v=_"2

18u (10)

rae p — IUIOTHOCTh Marepuana 4acTuiel, d — ee auameTp; § — YCKOpPEHHE CBOOOTHOTO MAICHUS; i —
JIMHAMUHYECKAsT BA3KOCTh BO3yXa. JUIA YaCTHII ¢ adPOTMHAMHYECKIM AHAMETPOM” U,ypop < 29MKM ONITHOKA,
cBsi3aHHas ¢ mpuMeHenneM Bouipaxkenus (10), me mpessimaer 1 % [9]. Hekotopoe mpeacraBieHne o
MacinTabax (hakeiaa BIOPOCAa MOKHO TMOJYYIHTh, PACCMOTPEB AAIBbHOCTH TOJIETa S a3pO30JILHON YaCTHIIB,
najgaroned ¢ BBICOTHI H B HEBO3MYIIEHHOM IIOTOKE BO3yXa, JIBHKYIIETOCS CO CKOPOCTBIO BeETpa.
COOTBETCTBYIOIIECE BHIPAYKEHHE JIETKO MOTYYHTh U3 cooTHOmeHus (10):

o= 18ulvyH (11)
Py

COOTBETCTBEHHO JIJIsl PUBEJICHHOTO BBIIIE JUANa3oHa pa3MEpoB a’po30JbHbIX dacTul (2,36 + 6,1Mkm)
FIMEeM JMala3oH a’pOAMHAMHYECKHX IHaMeTpoB 7,5 < G, < 19,6MkM © [uamasoH JaabHOCTEH
10,5 > S > 1,%wm, noxyuennsiii npu H = 35m u ckopoctu Betpa 0,5Mm/c. OTMeTHM, 4TO peanbHas KapTUHA
BBINAJACHUS YAaCTHL a3P030JILHOTO 00JIaKka CYIIECTBEHHO CIOKHEE, OTHAKO JaHHbIE AJis OoJiee KaueCTBEHHON
OLICHKH OTCYTCTBYIOT. Tak, 00pa3oBaHHE acCOIMATOB TOILIMBHBIX YacTHUIl ¢ 0ojee KPYMHBIMH YaCTUIIAMH
HEaKTUBHOW IBUIN MOXKET CYIIECTBEHHO YCKOPHTH MX BbIMazeHue. C Apyroi CTOpoHsl, TypOyJIeHTHOE Tepe-
MEIIMBaHUE CIIOCOOCTBYET 3aMEUICHUIO MaJeHUsI HEKOTOPOH YacTH «OPSYMX>» YacTHll, YTO CIIOCOOCTBYET
YBEJIMYEHHIO JaTbHOCTH UX IOJIETA.

-d |-~

aspoo

2d

, The d — amameTp Y4acTHIlbl;, p — € IIOTHOCTD; Ph,0 —IOTHOCTh BOJBI.
H,0
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BrIiBOaBI

3adukcupoBan BBIOpOC obOnaka “ropsyux’ a’po30JIbHBIX YACTHIl BO BpeMs OOpYLIEHHS YacTu
KpBIIIKM MamuHHOro 3ama 12 despans 2013r. dakt BbIOpOca MOATBEPKIACTCS I'aMMa-CIIEKTPOCKO-
MUYECKUMH W pagrorpaguieckuMu UCCIIeIOBAHUSIME a3pO30JIbHBIX (HIIBTPOB 332 COOTBETCTBYIONIHE JIHH, &
TaKXKe CXOJHOW KWHETUKOW PACTBOPCHHUS HAXOAANIMXCS Ha (QUIBTPE W paHee HCCICIOBAHHBIX YACTHIL,
OTOOPaHHBIX B MOJKPOBEIBHOM MPOCTPAHCTBE MAIIMHHOTO 3ana. [lonydeHHOE pacmpeaeiacHue “ropsanx”
YacTUI[ 10 AaKTUBHOCTSM TIOKa3bIBa€T IPHUMEPHO OJMHAKOBBIN BKJAJl 4YacTUI[ C aKTHBHOCTIMH
~ 0,15 + 2,7bk. Onenka oOmeil aKTHBHOCTH BBIOPOIIEHHOTO 137Cs cocrasnser BennunHy mopsinka 0,1Ku
npu cymmapHoi Oera-akTuBHOCTH oOkono 0,15Ku, B ToM umcie 107t OeTa-MU3Iydaroliux H30TOIMOB
%sr +Y - nopsizka 0,05Ku.

CoracHO UMEIIUMCS METEOIaHHBIM, MPEJIoaraeMblil (akell BLIOpOca MPOIIENT M0 TEPPUTOPUH
CTPOMTENTLHON IJIOIMAAKH 3aIUTHOTO coopyxenus cmycts =~ 30 + 60Mun nocne oopymienus. [Ipu sTom
yIIeIbHBIC AKTHBHOCTH BO3LYXa [0 OCH PACIPOCTPAHEHHS COCTABILLIM BenuunHy mopsaka 120 — 33(Bx/v>
mo 'Cs u ~170 — 50(bk/M°> 1m0 CyMMapHOH O0eTa-aKTHBHOCTH, YTO SIBHO IIPEBBIMIACT IIPEICIBHO
JIOTTyCTUMBIC YPOBHHU.
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PE3YJBTATH NOCIIJZKEHHA AEPO30OJIBHUX ®IJIBTPIB, EKCIIOHOBAHUX
JIO, IIJT YAC TA IICJS PYHHYBAHHSA JIAXY MAIIMHHOI'O 3AJIY 4T0 EHEPTOBJIOKA
YOPHOBWJIbLCBHKOI AEC

HaBeneno pesynbTaTH DOCIHIIKEHb aepo30bHUX (PibTpiB, ekcrioHoBaHUX B OnmkHINM 30HI HAEC no 1 micns
pyHHYBaHHS [axy MaIIWHHOIO 3ainy 4-ro eneprobmoka B moromy 2013p. Ha ¢dinsrpax, 1o BiZHOCATECS IO 4acy
pyHHYBaHHS, 3apeecTpoBaHO CwibHe (Oinbll HiX HAa 3 MOPAAKH) 3pOCTaHHsA OeTa- i raMMa-aKTHMBHOCTEH. ABTOpa-
mgiorpamMu (parMeHTiB UX (IABTPIB AEMOHCTPYIOTH 3Ha4YHe (X 2 MOPAAKH) 3pOCTaHHS YHCIA “Tapsyux’ YaCTHHOK.
JucnepciiHuit aHai3 BUSABICHUX “TapssduX’ YaCTHHOK CBIIYUTH MPO iCTOTHUH BKJIAJ B 3arJIbHY aKTHBHICTh BEITMKOTO
YKciia BiTHOCHO MaoakTHBHUX 4YacTUHOK (0,15 + 3bK). V HaOIMKEHHI MHTTEBOIO TOYKOBOTO BHKHIY MOOYIOBaHA
rajiaHa TPAaeKTopis pyxXy IeHTpa Kiyba BUKHIY, BAKOHAHO OIIIHKK CYMapHOi aKTMBHOCTI BUKHIY, MAJTBHOCTI TIOJLOTY
YaCTUHOK Ta MUTOMOI aKTUBHOCTI MOBITPS MO OCi TpaekTopii. JIOCHIIKEHO KIHETUKY PO3YMHEHHS “rapsyux’ aepo-
30JIbHMX YaCTHHOK B IMIiTaHTI JiereHeBoi pigunan. [lokasaHo, mo Onm3pko 13 % 'Cs 3HAXOJUTHCS Y BUIJISA IIBUIKO-
PO34MHHOI (hpaKIii, XapaKTEPHOT VTS IPOCTOPY IiJ] MOKPIBJICIO MAITUHHOTO 3aITy.

Kniouosi cnosa: 00'ext «YKpuTTS», “rapsui” 4acTMHKM, aBTopaniorpadis, MUTOMa aKTUBHICTH MOBITPS,
KiHETHKa PO3YMHEHHS B JIETCHEBIH piauHI.
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V. K. Shynkarenko, V. O. Kashpur, G. G. Skorjak
Institute for Safety Problems of Nuclear Power R$aNAS of Ukraine, Kirova str., 36a, Chornobyl, 8@2Ukraine

RESULTS OF STUDIES OF THE AEROSOL FILTERS EXPOSED BEFORE,
DURING AND AFTER THE DESTRUCTION OF THE ROOF OF THE MACHINE HALL
OF CHERNOBYL NPP 4-TH BLOCK

Results of researches of aerosol filters exposédeimear region of the Chernobyl atomic poweiictabefore
destruction of the machine house roof of 4-th blisckebruary 2013 are presented. Significant riseeta and gamma
activity (more than on 3 orders) that refer to tiofelestruction was registered on filters. Autooagams of the filters’
fragments show great rise @ orders) of the "hot" particles amount. Dispansamalysis of the found "hot" particles
indicates considerable contribution of great nunifgparticles with rather small activities (0,15BR) to the general
activity. At present time corresponding activitwhaarticles of irradiated nuclear fuel 2,36 + 6mi@rons in diameter.
Taking into account the meteorological data reakivear the Object " Ukryttya ", prospective motteajectory of the
centre of cloud of exhaust was calculated. Assestndd the total beta and gamma activities of egshaere made in
approach of an instant point source. Estimatioapefific activity of air on an axis of a trajectarf/cloud in a region
of building of a protective construction over theactor of 4-th block was made. It was shown thetiked values
essentially exceed maximum permissible levels. Ramyg flight of "hot" particles were also calculitd he kinetic of
dissolution of "hot" aerosol particles in the siamil lung fluid was investigated. It was shown thlabut 13 % 137Cs
aerosol particles is in a kind of instant fractitimt is typical for space under machine houseimgof

Keywords object "Ukryttya", "hot" particles, autoradiogtap specific activity of air, dissolution kineti¢s
lung fluid.
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