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JEKIII1-9
1. HOJIOKEHHS PAJIIAIIIAHOI'O MOHITOPIHT'Y
1.1 OcHOBHI N0JI0:KEeHHS Padi0eK0JIOTiYHOr0 MOHITOpPUHTY [1, 2, 3]

PanioexosioriyHuii MOHITOPUHT € MiJCUCTEMOIO 3arajlbHOr0 €KOJOTTYHOTO
MOHITOPHUHTY.

OCHOBHMM 3aBJaHHSM paialliftHOTO MOHITOPUHTY € 3IMCHEHHS
PagiOMETPUYHOTO KOHTPOJIO OO0’€KTIB HABKOJHUIITHHOTO CEPEJOBHINA, TOOTO
METOJIaMH JIO3UMETPii 10HI3YIOUOTO BHUIIPOMIHIOBAHHS 30MpaHHS TEPBUHHOI
iH(MOopMaIi mpo BMICT paJlOHYKIIAIB Y TMOBITP1, BOJI, MPOIYKTaX XapuyBaHHA i
T. 1H. 3 MOJAJBIIOK OOPOOKOI OTPUMAHUX JAHUX IS OIIHKH 1 MPOTHO3Y
PaJl0eKOIOTIYHOI CUTYAIII].

Paniamniitauii MOHITOPUHT Tiepen0adae CIOCTEpEKEHHsS 3a raMMma-(poHoM
Ta NOCTIMHUI PaJIoNOrIYHUI KOHTPOJIb HEOE3NMeYHUX pajialiiHux 00’ €KTIB
BUPOOHUYO-TOCTIOAAPCHKOI MISITBHOCTI.

PanioexkonoriyHuii MOHITOPUHI Ha TepUTOpli YKpaiHM Mae MeBHI
0COOJIMBOCTI, CHPUYMHEH] 3HAYHUM 3a0pyJHEHHSM JOBKULIS BHACHIZAOK
karactpodu Ha HAEC Ta Benukoro kiabkicTio AEC.

3amadi, K1 CTABIATHCA NEpej pajialiiiHUM MOHITOPUHTOM B YKpaiHi, B
nepiry 4yepry, oOyMOBJIEHI PajliOCKOJIOTIYHOK CHUTYalll€l0, sfKa CKiIajlach Y
KpaiHi micas BUOyxy uderBeproro eHeprobsoky HYopuoobwmnbebkoi AEC y 1986
pori .  PamioexosnoriyHuii MOHITOpMHT B YKpaiHi mependadyac KOMILIEKCHY
OIIHKY €KOJIOTIYHOi CHUTyallli B paJlOakKTUBHO 3a0pyJaHEHId TepuTopili, sika
BUHUKJIA B pe3ynapTaTi YopHOoOMIbCHKOI KartacTpodu, Ta i1 BIUIMBY Ha
€KOJIOTTYHY CUTYaI[ll0 B YKpaiHi B LIIIOMY.

BianoBigHO rOJIOBHUMU 3aBJAaHHSIMH PaJII0€KOJIOITYHOTO MOHITOPUHTY €:

e BUIBJICHHS HaNpsMKy # Xapakrepy 3MIHM  PiBHIB 3a0pyJHEHHS

JOBKLILIS, CIIPUYMHEHUX (YHKLIOHYBAaHHSAM  €KOJOTTYHO
HeOe3MeYHuX pajiaifHo-sIAepHUX O0'€KTIB, a TaKoXX  HaCIIJI0K
peadimiTalliiHUX  3ax0JiB, SKI MPOBOJATHCS Ha 3a0pyJaHEHHUX
TEPUTOPIAX;

® 3a [apaMeTpamu, SKI XapakTEepHU3ylOTh pajlaliiiHy CHUTyaLlo,
BUBUYEHHS Ta KOHTPOJIb  CTaHy 3a0pyJHEHOI paJlOHYKIIJIaMH 30HU
BITUYKEHHS, 1i 0COOTMBO HEOE3MEYHUX YACTHH Ta PO3POOKa 3aXOIiB
II0JI0 3HMKEHHS TXHBbO1 HEOE3IEKU;

® BUBUYCHHS TEHJCHIIM 3MiHM TIOKAa3HUKIB CTaHy 3J0POB'Sl HaCEIICHHS,
SKe TIPOKUBAE Ha 3a0pyIHEHUX PAAIOHYKIIaMU TEPUTOPIAX;

e indopmMariiiHe 3a0e3meYeHHs] TPOTHO3Y PAdIOCKOJIOTIYHOI CUTYyaIlil y
30HI BIIUY>KCHHS 1 B YKpaiHi 3arajom.



THE LECTURES 1-9
1. THE POSITIONS OF RADIATION MONITORING
1.1 The base positions of radiation ecological monitoring [1, 2, 3]

The radiological monitoring is the subsystem of the general ecological
monitoring.

By the basic task of the radiation monitoring is realization of radiation
control of objects of environment, i. e. by the dosimeter methods of ionizing
radiation of collection of primary information about content of radioactive
elements in air, water, foodstuffs, etc. with the further processing of the obtained
data for an estimation and prognosis of radiation ecological situation.

The radiation monitoring envisages watching the background of gamut
and permanent radiological control of dangerous radiation objects of industrial
and economic activity.

The radiological monitoring on territory of Ukraine has the certain
features caused by considerable contamination of environment as a result of
catastrophe on Chernobyl' (ChNPP) nuclear power plant and plenty of nuclear
power plants (NPP).

Tasks that belong before the radiation monitoring in Ukraine, first of all,
conditioned by a radiation ecological situation that was folded in a country after
the explosion of fourth power unit of Chernobyl' NPP in 1986. The radiological
monitoring in Ukraine envisages the complex estimation of ecological situation
in radioactively muddy territory, that arose up as a result of the Chernobyl'
catastrophe, and her influence on an ecological situation in Ukraine on the
whole.

Accordingly the main tasks of the radiation ecological monitoring are:

e it is an exposure of direction and character of change of the levels of
contamination of environment, caused by functioning ecologically of
dangerous radiation-nuclear objects, and also consequence of
rehabilitation events that is conducted on muddy territories;

e on parameters, that characterize a radiation situation, study and control of
the state of muddy zone of alienation, her especially dangerous parts and
development of events in relation to the decline of their danger;

e it is a study of tendencies of change of indexes of the state of health of
population, that lives on muddy by radioactive nuclei territories;

e itis a data ware of prognosis of radiation ecological situation in the zone
of alienation and in Ukraine on the whole.



Y CTpyKTypi ACp>KaBHOI CHCTEMH PadiOMETPUYHOTO KOHTPOJII MOXKHA
BUJIJIUTH  TPU OCHOBHUX HANpPSAMKUA  PaJl0E€KOJOTIYHOTO MOHITOPUHTY:
0a3zoeuit (ctaHnapTHUN), Kpu3zoeuii (oniepaTUBHUN) 1 Haykosuii (PoHOBUI).

Ba3oeuit panioexoyOriYHUI MOHITOPUHI TPOBOJUTHCS CUCTEMATHYHO 3a
ONTUMAJILHO BUOPAHOK KUIBKICTIO PaJlOCKOJIOTIYHMX IMapaMeTpiB Ha OCHOBI
CTBOPEHOI MEpPEXi IYHKTIB CIOCTEPEXKEHb, fKa OXOIUIIOE BCIO KpaiHy
(BKITIOUAIOUM  CIYKOM  pajialiiHOTO  KOHTPOJIO  paaiamiitHO-sIepHUX
HiITPUEMCTB).

Kpuzoeuii  MoHiTOpUHT  miepen0Oayae  ONMEpaTUBHUNA — KOHTPOJL  3a
JOTPUMAHHSM TPAHUYHO JIOMYCTHUMHX PIBHIB (KOHIEHTpAIIH, CKUIB) 3 METOIO
IIBUJIKOTO pearyBaHHs Ta JIOKami3alii HacHiAKIB paaialliiHuX aBapiil 1
karactpod. Cuctema KpU30BOrO PaioNOTIYHOTO MOHITOPUHTY (OPMY€ETHCS Ha
OCHOBI ISUTBHOCTI TEPUTOPIATbHUX CIYXO CIOCTEPEKEHHS 1 KOHTPOIIO
PaZl0EKOJIOTTYHUX MapaMeTpiB HABKOJUIIHBOTO CEPEAOBHILA HA TEPUTOPIAX, 1€
BUHUKJIM HECTIPUATIUBI PAAI0JIOT14HI CUTYaIlll.

Haykoeuit MOHITOPUHT CTBOPEHHI 3 METOIO JIETAIILHOTO aHaJi3y OKPEeMHX
MOKa3HUKIB MPUPOIHOTO CEPEAOBHINA, JJIsi MPOTHO3YBAHHS JOBrOCTPOKOBUX
HACJIIJIKIB TOPYIICHHS EeKOJIOT1YHOI PpIBHOBAard, BUSBJICHHS  TEHJCHIIIM
aHTPOIMOTEHHOT'0 BIUIMBY Ha JOBKULIS Tollo. HaykoBuil pamioekosoriuHUi
MOHITOPHHT peaji3yloTh KOOPJAUHYIOUl CTPYKTYpH Ha 0a3l HayKOBO-IOCIITHUX
3aknamiB (migposautiB AH Ykpainm), axi po3poOsitoTh METOAU Ta TMPOrpPaMHU
PaioNIOTIYHUX JOCIIIKCHb.

MacmTabni piBHI NPOBEIEHHS MOHITOPHUHTOBUX JOCTIIHKCHb 3aJI€XKaTh

BiJl pO3MIPIB OCIIKYBAHUX TEPUTOPIH, XapakTepy 00'€KTiB aHTPOTOTEHHOT
TISUTBHOCTI 1 pO3B'SI3yBaHUX 3aBlaHb. PO3pI3HAIOTH Taki piBHI BUBYEHHS
PaAi0EKOJIOTIYHOTO CTAaHy MPUPOTHUX 1 TEXHOTCHHUX CUCTEM:

- Hauionanvrnui (Macmtad 1 : 1 000 000 - 1 : 500 000), KoM OLIHIOETHCS
paziaiiiiiHa cuTyallis B UJIOMY IO KpaiHi;

- pecionanvnui (macttad 1 : 200 000 - 1 : 100 000), sxkuii oxoIUTIOE
BEJIMKI TIPUPOJAHI TEPUTOpiaJibHI OJAMHMIN (PErioHM) 4YM IXHI YaCTUHU B
MEBHUX MPUPOTHUX 200 aIMIHICTPATUBHUX MEXax;

- nokanvrun (Macmrad 1 : 50 000 - 1 : 25 000) 3acTOCOBYETHCA IMiJT Yac
JOCIIKEHHST  ypOOoeKocucTeM Ta HaaTo 3a0pyIHEHHX MPOMUCIOBHX
panoHiB;

- demanwvuui (Macmtad 1 : 10 000 - 1 : 2 000 1 kpymHiIIe), CIPSIMOBAHUIA
HA BUBYEHHS €JIEMEHTIB YPOOEKOCHUCTEMH Ta IHIIUX MPUPOJHO-TEXHOTCHHHUX
CUCTEM HUXYHX MOPSIJIKIB.

B Vkpaini micns xatactpodu Ha UAEC 3milCHIOIOTH PaioeKOIOTTHHHMA
MOHITOPUHI OCHOBHHX CKJIAJOBHX JOBKULIS Ha PI3HUX TEPUTOPIAJIBHUX PIBHIX
3a XapakTepHUMHU JIMIIE /I Hamoi JAepXaBu MOKa3HWKamMHu. Tak, B 30HI
3a0pyaHeHHs(0KpiM 00’ ekTa “YKpuTTa” Ta 30-KUIOMETPOBOiI 30HU BIUY>KECHHS)
3JIIACHIOETHCS PaII0EKOIOTTYHUI MOHITOPUHT



In the structure of the state radiation checking system it is possible to
distinguish three basic directions of the radiation ecological monitoring: base
(standard), crisis (operative) and scientific (base-line).

The base radiological monitoring is conducted systematic after the
optimally chosen amount of radiation ecological parameters on the basis of the
created network of points of supervisions, which embraces an entire country
(including services of radiation control of radiation-nuclear enterprises).

The crisis monitoring envisages operative control after inhibition maximum
of possible levels (concentrations, up casts) with the aim of the rapid reacting
and localization of consequences of radiation accidents and catastrophes. The
system of the crisis radiological monitoring is formed on the basis of activity of
territorial services of supervision and control of parameters of environment on
territories, where unfavorable radiological situations were.

The scientific monitoring is created with the aim of the detailed analysis of
separate indexes of natural environment, for prognostication of long-term
consequences of distorting the ecological balance, exposure of tendencies of
anthropogenic influence on an environment and others like that. The scientific
radiological monitoring will be realized by coordinating structures on the base
of research establishments (subdivisions of Academy of Sciences of Ukraine),
that develop methods and programs of radiological researches.

Scale even realizations of monitoring researches depend on the sizes of the
investigated territories, character of objects of anthropogenic activity and
decided tasks. Distinguish such even studies of the radiation ecological state of
the natural and technogenic systems:

- national (scale 1 : 1 000 000 - 1 : 500 000), when a radiation situation is
estimated on the whole after a country;

- regional (scale 1 : 200 000 - 1 : 100 000) that embraces large natural
territorial units (regions) or their parts in certain natural or administrative limits;

- local (scale 1 : 50 000 - 1 : 25 000) 1s used during research of urbo-
ecosystems and too muddy industrial districts;

- detailed (scale 1 : 10 000 - 1 : 2 000 and larger), sent to the study of
elements of urbo-ecosystems and other naturally-technogenic systems of more
subzero orders.

In Ukraine after a catastrophe on ChNPP carry out the radiation ecological
monitoring of basic constituents of environment on different territorial levels
after indexes, which are characteristic only for our state. In the zone of
contamination (except the object of "Shelter" and 30-kilometre zone of
alienation) the radiological monitoring comes true:
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- JaHama@THO-Te0JOTIYHOIO CEPEeOBUINa 3 METOK OTpPUMaHHsS 0a30BOi
iHdopMarllii g OUIHIOBAaHHA Ta  MPOTHO3YBAaHHS  3arajibHOi
PaZl0EKOJIOTTYHOI CUTYallli Ha 3a0pyIHEHUX PAJIOHYKIIIIaMHU TEPUTOPIX
111 BIUIMBY Ha €KOJIOTIUHY CUTYaIlil0 B YKpaiHi;

- TOBEPXHEBUX 1 MiI3EMHUX BOJHUX CUCTEM;

- MPUPOJOOXOPOHHUX 3aXO/IIB Ta CIIOPY/I;

- JIOKaJTbHUX JIOBrOYacCHUX IDKepelt peallbHOTO 1
MOTEHI[IITHOTO 3a0pyAHEHHST (00’ €KT “YKPHUTTS’, CTaBOK-OXOJIO/KyBad,
NYHKTA 3aXOPOHEHHS PAJI0OAKTUBHHUX BIAXOIB, ITYHKTH THMYacOBOI
JOoKaji3aIii paaioakKTUBHUX BIIXOMIB);

- 0IOICHO3IB;

- MEJIWYHUH 1 CaHITapHO-TIr€HIYHUM.

HepxxaBHa  rigpomereoposoriuna  ciayx6a  (MHC)  3giiicHioe
CIIOCTEPEXKEHHSI 3a PpaJl0aKTUBHUM 3a0pyJIHEHHSAM aTMocepu MUIISIXOM
HIOJICHHUX 3aMipiB /103 ramma-pamiamiinoi ekcnosuiii (I'PE), ocimanus
pajl0aKTUBHUX YAaCTUHOK 3 arMoc(depu Ta BMICTY paJiOaKTUBHOIO aepo30Jii0 B
NOBITPl. 3MIHCHIOIOTHCS BUMIPU PAJI0AKTUBHOIO 3a0pyAHEHHS MOBEPXHEBUX
BOJI Ha 8 BOAHUX 00 €KTax. [To6mu3zy aromumx enektpoctaniiin MHC
3/11MCHIOE 3aMipy PaJl0aKTUBHOIO 3a0pyAHEHHS TOBEPXHEBUX BOJ 11e3ieM-137 y
ta 3a0pyaHeHHs TpyHTIB. JlaGopaTopii MOHITOpUHTY MIiHArpOIOIITHKI
MPOBOJATH KOHTPOJb Y MICHSIX KOHIEHTpAIl paaiOaKTHBHUX PEYOBHUH Y
IpyHTax Ta B xapuoBux npoaykrax. MHC 3naiticatoe monitopunr 103 I'PE Ha 10
aBTOMATHU30BaHUX MyHKTaX MOOJU3y aTOMHHUX eleKTpocTaHIii. Y mexax 30-
KUIOMETpOBOi 30HM HaBKOJO YopHoOMIbChkOi AEC (30HU Biguyxenns), MHC
3MIIMCHIOE CIIOCTEPEIKEHHS 32 KOHIIEHTPAIIEI0 PAJAIOHYKIIAIB; pallOHYKII1IaMH B
aTMOC(EepHUX OIaJlax, a TAKOX KOHILICHTPALIEIO «rapsSyux» YaCTUHOK Y MOBITPI.
MixxHapoaHa pajioekosoriuna jadboparopiss HopHOOMIBCHKOTO IEHTPY aTOMHOL
Oe3neku, paJloOaKTUBHUX BIAXOJIB Ta paaioekosiorii y CraByTudi, 31HCHIOE
MOHITOPUHT BIUIMBY pajialii Ha 010Ty y 30H1 B4y KEHHSI.

1.2 KoMiuiekcHMH PpaaioeKoJOriYHMA MOHITOPHHI. Ckianosi
PaAioeK0JIOriYHOr0 MOHITOPHUHTY [1, 2]

KoMmrnekcHuii  pamioeKoJoriyHUd  MOHITOPUHT  TPYHTYEThCS ~ Ha
iH(dopmarli, oTpuMaHiii BHACTIAOK 31ACHEHHS 0a30BHX BHJIB PaaiamiitHOTO
MOHITOpUHTY. OCHOBHUMH CKJIQJIOBUMH PATI0EKOJIOTTYHOTO MOHITOPHUHTY €:

- paaioreoXiMiYHU MOHITOPHHT;

- MOHITOPHHT TOBEPXHEBUX BOJHUX CHCTEM;

- paJiorigporeoyoriYyHui MOHITOPHUHT;

- siIGpHO-paiallifHUN MOHITOPUHT.

Paodiozeoximiunuii MOHIimMOpUHZ € TOJOBHUM JKEPEIOM OTPUMAHHSA
CUCTEMHO OpraHi30BaHOIi iH(popMallli  Opo NOPOCTOPOBUM  PO3MOALI
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— landscape-geological environment with the aim of receipt of base
information for an evaluation and prognostication of general
radiological situation on muddy radio nuclei territories and her
influence on an ecological situation in Ukraine;

— superficial and underground water systems;

— nature protection events and building;

— local of long duration sources of the real and potential contamination
(object of "Shelter", pond-cooler, points of burial place of radioactive
wastes, points of temporal localization of radioactive wastes);

— biocenosiss;

— medical and sanitary-hygienic.

Government hydrometeorological service (ME) carries out watching the
radiocontammant of atmosphere by daily intentions of doses of ramma-
pamiamiitnoi display (I'PE), settling of radioactive particles from an atmosphere
and content radioactive to the aerosol in mid air. Intentions of radiocontammant
of surface-water come true on 8 water objects. Near-by nuclear power plants
Government hydrometeorological service carries out intentions of radio
contaminations of surface-water of nesiem- 137 in and contamination of soils.
The laboratories of monitoring of Ministry of agropolitics conduct control in the
places of concentration of radionuclides in soils and food products.

ME carry out monitoring of doses of I'PE on 10 automated points near-by
nuclear power plants. Within the limits of 30-kilometre zone round Chornobyl'
AEC (zones of alienation), ME carry out watching the concentration of
radionuclides; radionuclides in atmospheric precipitations, and also by the
concentration of "hot" particles midair. International pamgioexonoriyHa
laboratory of the Chornobyl' center of atomic safety, radioactive wastes and
pazaioexoiorii in Slavutich, carries out monitoring of influence of radiation on
oioty in the zone of alienation.

1.2 Complex radio-ecological monitoring. Constituents of the radio-
ecological monitoring [1, 2]

The complex radiological monitoring is based on the information got as
a result of realization of base types of the radiation monitoring. The basic
constituents of the radiological monitoring are:

- the radio-geochemical monitoring;

- monitoring of the superficial water systems;

- monitoring of radio-geohydrology;

- nuclear- radiation monitoring.

The radiogeochemical monitoring is the main source of receipt of the

system organized information about spatial distribution of radionuclides of
chemical elements, conformities to law of their localization and migration

12



paIlOaKTUBHUX 130TOMIB XIMIYHUX €JEMEHTIB, 3aKOHOMIPDHOCTEW IXHBLOT
JoKamizalii Ta mirpailii B Mexax ekocucteMm. Jljist oro 3a1iCHEHHST HeOOX1aHE
CTBOPEHHSI MOCTIHHOT MEPEKI MyHKTIB KOHTPOJIIO, IO A€ 3MOTY 3 JOCTATHBHOIO
MTOBHOTOIO OXOITUTH IPOCTOPOBO-TEPUTOPIAIBHY PI3HOMAaHITHICTh
paaioreoXiMivHOrO 3a0pyAHEHHS W OXapaKTepu3yBaTH 1i 13 MPUITYCTUMOIO
JI0JICO0 IMOBIPHOCTI.

[Ipu peamnizaiiii pagioreoXiMivHOT0O MOHITOPUHTY PAJIOCKOJIOTIYHUNM CTaH
MPUPOJHO-TEXHOTEHHUX CHUCTEM PI3HUX PIBHIB OI[IHIOIOTh 3a JOTOMOTOIO
ramMmma-3ioOMKH TE€pPUTOpIi Ha HAI[IOHAIILHOMY, PEriOHATILHOMY, JIOKAJIHHOMY Ta
JneTanbHOMY piBHAX. [[ns #ioro 3maificHeHHS (OPMYIOTH PETYISpHY MEpPEeKy
TOYOK CIIOCTEPEKEHHS, SKi JAlOTh 3MOTY 3 JIOCTATHHOIO TOBHOTOIO OXOIUTH
CJIEMEHTH JOBKIJUIS, 110 BHBYAIOTHCSA, Ta OXAPAKTEPU3YBATH iX 3 JOIMYCTUMOIO
nocroBipHicTIO. Ha ocHOBI oTpuMaHoi iH(pOpMaIii CKIIagaloTh KapTH MIITHHOCTI
MOBEPXHEBOr0 3a0pyAHEHHSI TPYHTIB 1e3ieM-137, cTpoHiiemM-90, o1epKyoTh
OKpeMi JlaHi Mpo 3a0pyAHEHHS OJJHOPIYHOI Ta 0araTopiYHOI POCITUHHOCTI.

B Vkpaini pis peanizamii mporpaMy paaioreoxXiMidyHOrO MOHITOPHUHTY,
BpPaxoOBYIOUM XapakTep Mirpailii pajioakTUBHOI peyoBUHU Yy 60-KIJIOMETPOBIii
30H1, HaBkosi0o YAEC Oyna cTBOpeHa pajiadbHO-KOHIICHTpUYHA Mepexa 3 540
penepHUX MyHKTIB CIIOCTEPEKEHb.

Monimopunz noeepxunesux 600nHux cucmem. OCHOBHOIO TIPUUYHNHOIO
3MIMCHEHHS I[bOTO BUJY MOHITOPUHTY OYJIO TOTPAIUISTHHS BEITUKOI KUIBKOCTI
pagioakTUBHUX omaAiB y Bomo30opu pik [lpum’sare, [ecna, [Himpo, siki €
OCHOBHUMHU BOJIHUMU apTePisiMU BOJOCXOBUII JIHIMPOBCHKOTO KacKary.

Ycranosu AH, MiHictepcTBa OXOPOHHU 310pOB’4,
TIAPOMETCITYKOH 3rAHO MPOrpamMu pajioioriYHOr0 MOHITOPUHTY Tiapocdepu
Oaceiiny JlHimpa  37iMCHIOIOTH  CIIOCTEPEKEHHS  3a  BCIM  KacKaJoM
JIHITPOBCHKOTrO BOAOCXOBUIA, YOPHUM MOpEM Ta BCIMA OCHOBHUMH pIlUKaMu
VYKpainu, a TakoXk y MICLSIX BOJ03a00pIB 3 MiA3EMHUX JIKEPE.

Paodiociopozeonoziunuit monimopune. J1o YopHOOMIBCHKOI KaTacTpodu
noBkona AEC He iCHyBaJlo cHeLiaIbHOI MEpPEXl PpaioriporeoaoriyHoro
MoHITOpUHTY. CrnodaTky Il CHOCTEPEKEHb 3a TIiA3EMHUMH BOJAMH
BUKOPUCTOBYBAJIM CUICHKI IAXTHI KOJOMS31 Ta J1I04l  BOJ03a0ipHI
CBEPJIOBUHH.

VY 1986—-1987 pp. y 3B’S3Ky 3 OpraHi3aii€l0 MyHKTIB 3aXOPOHEHHS Ta
MyHKTIB TUMYACOBOT JIOKaJIi3aIlii pagloaKTUBHUX B1AXO1B, IEPEBAXKHO B MEXKax
5-K1JJOMeTpOBO1 30HM Oynu TpoOypeHi TpPynu CBEPAJIOBUH TUTS
PaIlOEKOJOTIYHOTO  KOHTPOJTIO HaWIIKIUIMBIIINX  pagialliifHO-SIIePHUX
00’€exTiB («YKpHUTTS» - capkodar Hax yerBepTuM O0siokom HAEC Tta «Bektop» -
CXOBHWINIE PATIOAKTUBHUX BIAXOAIB). Y 30-KIJIOMETPOBii 30HI MPOBOIATHCS
PEXKUMHI  CIIOCTEPEKEHHS HA  TLAPOTEOJOTIYHUX  TOCTax, APCHAKHUX
CUCTEMax, Ha MEeBHUX JUISTHKAX IPYHTY, CBEp/JIOBHHAX.

13



within the limits of ecosystems. For his realization necessary creation of
permanent network of points of control that gives an opportunity with sufficient
plenitude to overcome the spatially-territorial variety of radio-geochemical
contamination and describe it with the possible fate of probability.

During realization of the radio-geochemical monitoring the radio-
ecological state of the naturally-ethnogeny systems of different levels is
estimated by means of survey of gamut by territories on national, regional, local
and detailed levels.

For his realization form the regular network of view points, those give an
opportunity with sufficient plenitude to overcome the elements of environment
that is studied, and describe them with possible authenticity. On the basis of the
got information fold the maps of closeness of superficial contamination of soils
of cesium - 137, strontium - 90, get separate data about contamination of one-
year and long-term vegetation.

In Ukraine for realization of the program of the radiogeochemical
monitoring, taking into account character of migration of radioactive substance
in a 60-kilometre zone, round ChNPP a radial-concentric network was created
from 540 points of supervisions.

Monitoring of the superficial water systems. Principal reason of
realization of this type of monitoring was a hit of plenty of radioactive
precipitations in water intakes of rivers Pripyat, Desna, Dnepr, that are the basic
waterways of storage pools of the Dnepr cascade. Establishments of AS,
Ministries of health, hydrometservices in obedience to the program of the
radiological monitoring of hydrosphere of pool of Dnepr carry out watching all
cascade of the Dnepr storage pool, Black sea and all basic rivers of Ukraine, and
also in the places of water intakes from underground sources.

Monitoring of Radiogeohydrology. To the Chornobyl' catastrophe round
NPP there was not the special network of monitoring of radiogeohydrology.
First for watching under waters were used rural mine wells and operating water
intake mining holes.

In 1986-1987 in connection with organization of points of burial place and
points of temporal localization of radioactive wastes, mainly within the limits of
5-kilometre zone there were the bored groups of mining holes for radiological
control of the most harmful radiation-nuclear objects ("Shelter" - sarcophagus
above the fourth block of ChNPP and "Vector" is a depository of radioactive
wastes). In a 30-kilometre zone regime supervisions are conducted on the posts
of geohydrology, drainage systems, on the certain areas of soil, mining holes.

The radiation-nuclear monitoring is intended for control after the
operating state of potentially dangerous radiation objects to that take NPP, and
also objects of "Shelter" and "Vector".
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Crnopynu, sKi 3aXWIIAlOTh TMPUPOJHE CEPEIOBUINE BiT  JHKEpel
PaZl0aKTUBHOCTI, PO3MIIIEHUX Yy PEAKTOPHUX OJIOKaxX AI0OYUX ATOMHUX CTaHIIH,
00a7HaHl BIAIMOBIIHUMHM CHCTEMaMH JI1arHOCTHKH, SKa HaJa€ MOXKJIHMBICTh
OITIHKM IMOBIPHOCTI BUXOJ1y PaJIOHYKIIIAIB 3 pEaKTOPHOTO MajInuBa Y JOBKIILJIA.

CyuacHa Mepexa paJiaifHo-sSAEePHOT0 MOHITOPUHTY OXOIUTIOE YCi
HaliHeOe3MeyHi y paaialiiiHoMy BiIHOIIIEHHI 00'€KTH Y KpaiHH.

Y Mexax mporpamu TeXHIUYHOI nomomoru €Bpormneiicbkoro Corosy
“TACIS” B VYxkpaini 3 1994 p. CTBOpPIOEThCS cHUCTEMa pPaaiamiitHOTO
moHiTopunry TAMMA.

Peanizanist mepmioi ctajii bOro MpoeKTy nependadyae CTBOPEHHS IMOCTIB
pajialiiHOro MOHITOPUHTY Ha TepUTOpli YKpaiHu HaBKoJIO PiBHEHCBKOI Ta
3anopizpkoi AEC. OcHoBHuMM 3aBaaHHsiMu cuctemMu [AMMA € BUsIBIEHHS
3HAYHUX TEPEBUIICHb PIBHIB pagiamiiHoro (oHy Ha HIAKOHTPOIbHUX
TEPUTOPISAX, OMOBILIAHHS BIAMOBIJATBLHUX OCIO MOPO Taki MEPEBUILCHHS 1
3abe3rneueHHsl iX 1HQopMalli€ro, HEOOXITHOW ISl TPOBEJACHHS 3aXHUCHUX
3aX0/IiB.

Cucrema TAMMA Ha Teputopii YKpaiHu BKIIOYA€E HAI[IOHATBHUN LIEHTP
(indopmaniitHo-kpuzoBuii 1ieHTp IKLI), po3ramoBanuii y MiHICTEpPCTBI OXOpOHU
HABKOJIMIITHBOTO TMPUPOJHOTO CEPENOBHUINA, 1 JIBA JIOKAJIbHI HeHTpHU (Y MicTax
PiBue ta 3amopixxs). OKpiM TOTO, 0 CKJIaay CHUCTEMH BXOJATh 27 TOCTIB
KOHTPOJIIO TMOTY>KHOCTI  JIO3M Y-BUIIPOMIHIOBaHHS, BCTAHOBJIEHUX B 30HI
PiBuencrkoi AEC; 11 mocTiB KOHTPOJIIO TOTYXKHOCTI /103U Y-BUIIPOMIHIOBaHHS,
BCTAHOBJIEHUX y 30H1 3anopizbkoi AEC; O0IMH NOCT aBTOMaTUYHOIO
KOHTPOJIIO 0- 1 [3-aKTUBHOCTI aepo30JiB, PO3MIIIEHUI HAa BiACTaHI 5 KM BiA
PiBHeHcpkoi AEC; 0uH aBTOMaTUYHMI IMOCT KOHTPOJIIO Y-aKTUBHOCTI BOJU Ha
PiBuencokiit AEC; nBa aBTOMaTH4HI MOCTU METEOKOHTPOJIIO — HAa PiBHEHCHKI
ta 3anopizbkid AEC.

[ndopmartiss mpo 103U OMPOMIHEHHS pajioKaHaJaMHU HAAXOIUTh Bij
JATYUKIB JI0 JJOKAJIbHUX IICHTPIB, a JaJli CHEiaIbHO BUIIJICHUMHU TeleOHHUMHU
KaHaJlaMU TIepeA€ThCsl B HAIIIOHAIbHUN LIEHTP.

€pponericbkuiit  Corwo3 'y Mexax mnporpamu “TACIS” mapaneiabHO
3cuctemor0 ['AMMA  po3poObuB 1 BOpPOBAagMB CUCTEMY  IMATPUMKH
OPUIHATTS PIlIEHb B pEaJbHOMY Yaci MPU pearyBaHHI Ha sIEpHI aBapli —
RODOS. OcHOBHHMH 3aBIaHHAMH CHCTEMH € 3a0e3medeHHs 3aco0aMu I
00poOJIeHHS 1 yNpaBIiHHS BeTUKUMU 00’ eMaMu iH(QOpMaIil METEOPOIOTIUHOTO
Ta paJiallifHOTO XapakTepy, OI[HIOBAaHHA 1 MPOTHO3YBaHHS paJialiiiHol
CUTYyallil, @ TAKOX MOJIEJIFOBAaHHSI BUKOPHCTAHHS KOHTP3aXO/lIB 1 BaplaHTIB Aiil y
BUIIAJIKY aBaplii.

TakyM 4MHOM, OCHOBHUM 3aBJIaHHSIM $JIEPHO-PAAIaI[IiHOrO MOHITOPUHTY
€ KOHTPOJIb 32 CTAHOM SIJIEPHO-pAiaIliiHUX 00’ €KTIB 1 HAMpaIFOBaHHS 3aXO/liB
II0JI0 3HW)KEHHS CTYINEHsS iX IIKIJJIMBOCTI, OLIHIOBaHHS 1 MPOTHO3YBaHHS
pasiaiiitHoi 00CTaHOBKM Ha 00’ €KTaxX MPUPOJTHOTO CEPEIOBHIIIA.
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Building, that protect a natural environment from the sources of radio-
activity, nuclear power stations accommodated in the reactor blocks of
operating, is equipped by the corresponding systems of diagnostics that gives
possibility of estimation of probability of exit of radionuclides from a reactor
fuel in an environment.

The modern network of the radiation-nuclear monitoring embraces all
most dangerous radiation objects of Ukraine.

Within the limits of the program of technical help of European Union
"TACIS" in Ukraine from 1994 the system of the radiation monitoring is created
GAMUT.

Realization of the first stage of this project envisages creation of posts of
the radiation monitoring on territory of Ukraine round Rivne and Zaporizhzhya
NPP. The basic tasks of the system GAMUT are exposures of the considerable
exceeding of levels of radiation background on territories, that are controlled,
notification of responsible persons about such exceeding and providing their
information necessary for realization of protective events.

The system GAMUT on territory of Ukraine includes the national center
(informatively-crisis center ICC) located in Ministry of guard of natural
environment, and two local centers (in cities Rivne and Zaporizhzhya). Except
that, 27 posts of control of power of dose of y- radiation enter in the complement
of the system, set in the zone of Rivne NPP; 11 posts of control of power of dose
of v- radiation, set in the zone of Zaporizhzhya NPP; one post of automatic
control o- and B-activity aerosols, placed in the distance 5 kilometers from
Rivne NPP; one automatic post of control of y- activity of water is on Rivne
NPP; two automatic posts of meteorological control - on Rivne and
Zaporizhzhya NPP.

Information about the doses of irradiation comes from sensors to the local
centers by radio channels, and farther passed the specially dedicaded telephone
channels in a national center.

European Union within the limits of the program "TACIS" in parallel with
the system GAMUT worked out and inculcated the system of support of making
decision real-time at reacting on nuclear accidents - RODOS. The basic tasks of
the system are providing facilities for treatment and management of information
of meteorological and radiation character, evaluation and prognostication of
radiation situation, and also designs of the use of counter-measures and variants
of actions large volumes in an accident case.

Thus, the basic task of the radiation-nuclear monitoring is control after
the state of nuclear — radiating objects and work of events in relation to the
decline of degree of their harmfulness, evaluation and prognostication of
radiation situation on the objects of natural environment.
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1.3 HopmaTuBHO-npaBoBe 3a0e3MeUYeHHs 3 NUTAaHb PaJialiiHoI 0e3nexu
[4,5, 6]

Paniarniiinuii MOHITOPUHT € YAaCTHHOIO JIEPYKABHOI CUCTEMU MOHITOPUHTY
JTOBKIJLJIAL.

CtBOpeHHsT JepkaBHOI cucTeMu MoHITOpuHTY pAoBkuLis (JACMJ) Tta
IOPOBEJCHHS  CIIOCTEPEKEHb 33 CTAaHOM  HABKOJMUIHBOIO  IPHUPOJHOTO
cepeoBHINa, piBHEM HOT0 3a0pyaHeHHs nependadyeHo 3akoHoM Ykpainu ,,I1po
OXOPOHY HAaBKOJUIIHBOIO MpUpoAHOro cepegosuma' (cr.20, 22).

OcuoBHl npunnunu (yskiionyBanas JCMJ] Bu3HadeHi y MOCTaHOBI
Kabinetry MinictpiB Ykpainu Big 30.03.1998 Ne 391 ,Ilpo 3aTBepaxeHHS
[TosioxkeHHs PO AepKaBHY CUCTEMY MOHITOPUHTY JOBKLILIS'.

Bukonanus (yHKIIH MOHITOPHHTY MOKJIaJA€HO HAa MIHIpUPOAN Ta iHII
LEHTpaJIbHI OpraHd BUKOHABYOI BJIAaJM, 5Kl € Cy0'eKTamMH JiepKaBHOI CHUCTEMHU
MOHITOPUHTY JOBKULIA, a TakoX HIANPUEMCTBA, YCTAHOBM Ta OpraHizalii,
JUSJIBHICTD SIKMX MPU3BOJUTH a00 MOXE MPHU3BECTU 1O MOTIPIIEHHS CTaHy
JTOBKIJLIAL.

[Turanns 3abe3neueHHs pasiamiitHoi 6e3neku perymntoe Cr.23 Koncruryii
VYkpainu, 3riJIHO SKOi:

“ITignpueMcTBa, YCTAHOBU OpraHizailii, o 30epiratoTb, TPAaHCTIOPTYIOTH,
BUKOPUCTOBYIOTh  PAJl0OaKTUBHI ~ PEUOBMHM Ta JDKEpeNna  10HI3yHOYHUX
BUIIPOMIHIOBaHb, 3AIMCHIOIOTh X 3aXOpOHEHHS 4YM YTHIII3alliio, 3000B’s3aHi
JOTPUMYBATH HOPM paJlialiitHOi O€3IeKH, BIAMOBIIHUX CAHITAPHUX MPABUI, a
TaKO’)X HOPM, YCTAQHOBJICHHX IHIIMMHM aKTaMH 3aKOHOJABCTBA, IO MICTATh
BUMOI'M pajJilaliifHoOi Oe3MeKu. ~

Ha cporoani B Ykpaini aie nmonaa 350 HOpMAaTUBHO-NIPABOBUX aKTIB Ta
nonaa 200 nmoctanoB KaOinery MinicTpiB Ykpainu 3 paaiaiiiiHoi Oe3rneku,
BepxoBHoro Ykpainu 3aTBepKeHo oHa ] 20 BiAMOBITHUX 3aKOHIB.

Cepen Hux - 3akoH Ykpainu “Ilpo mpaBoBUil pexuM TEpHUTOPIi, 110
3a3Halla  paJlOaKTUBHOrO  3a0pyAHEHHsS  BHAcHigoK  YopHOOMIBCHKOT
karactpodu” Big 27 moToro 1991 poky Ne791a-XII, sskuii 30KkpemMa BHU3HAYAE
OpraHu, SKi 3JIMCHIOIOTH paaialliiHUN  KOHTPOJIb HAa TEpPUTOpii 30H
Pagl0aKTUBHOTO 3a0pyTHEHHS.

OCHOBHUMHU JTOKYMEHTaMHM, SIKi PETJaMEHTYIOTh CaHITapHI HOPMH 1
IpaBWJIa Ta TITIEHIYHI HOPMATUBH y Taly3i pajlialiifHol TITi€HH, €:

- “Hopmu paniamiiinoi Oesnexku Ykpainu ~ (HPBY-97) , 3arBepmxeni
MIOCTAaHOBOIO [ 'OJIOBHOTO [I€P’KaBHOTO CAHITAPHOTO JiKaps YKpaiHu BiJ
01.12.1997p. N 62.
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1.3 The Normatively-legal providing on questions radiation safety
[4,5, 6]

The radiation monitoring is part of the state system of monitoring of
environment.

Creation of the state system of monitoring of environment (SSME) and
realization of supervisions on the state a natural environment, it is envisaged the
level of his contamination by Law of Ukraine "On the guard of natural
environment" (incoterms20, 22). Basic principles of functioning of SSME are
certain in resolution of Cabinet of Ministers of Ukraine from 30.03.1998 Ne 391
"About claim of Statute about the state system of monitoring of environment"

Implementation of functions of monitoring is fixed on Ministry of nature
and other central executive bodies that are the subjects of the state system of
monitoring of environment, and also enterprises over, establishments and
organizations activity of that brings or can result in worsening of the state of
environment.

The question of providing of radiation safety regulates incoterms23 of
Constitution of Ukraine, in obedience to that:

"Enterprises, establishments of organization, that keep, transport, use
radio nuclei and sources of ionizing radiations, carry out their burial place or
utilization, obliged to restrain the norms of radiation safety, corresponding
sanitary rules, and also norms, set by other acts of legislation, that contain the
requirements of radiation safety. "

For today in Ukraine over 350 normatively-legal acts and over 200
resolutions of Cabinet of Ministers of Ukraine operate from radiation safety,
Supreme Ukraine over 20 corresponding laws are ratified.

Among them is Law of Ukraine "On the legal mode of territory, that
tested a contamination as a result of the Chornobyl' catastrophe" from February,
27, 1991 Ne791a-XII, that determines organs that carry out radiation control on
territory of zones of radio contamination in particular.

Basic documents that regulate sanitary norms and rules and hygienic
norms in industry of radiation hygiene are:

- "Norms of radiation safety of Ukraine " (NRSU - 97), are ratified by
resolution of the Main state health-officer of Ukraine from 01.12.1997 N 62.
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Hopmu papiamiitnoi 0e3neku Ykpainun (HPBY-97) Bkitouatots cuctemy
OPUHIMIIB, KPUTEpIiB, HOPMATHBIB Ta TpaBW, BUKOHAHHS SKHUX €
000B'I3K0BOIO HOPMOIO MMOJIITHLI neprkaBu 1010 3a0e3neYeHHs
MPOTUPAMIAIIAHOTO 3aXUCTy JIIOJAWMHU Ta paniamiinoi Oesnexku. HPBY-97
pO3p0o0JIeH] Yy BIAMOBIIHOCTI 0 OCHOBHUX MOJ0XKeHh KoHCTUTYINT Ta 3aKOHIB
VYkpainu "IIpo 3abe3reueHHs CaHITAPHOTO Ta EMiJAEMIYHOTO OJaromoayqds
HaceneHHs", "[Ipo BukopucTaHHs siepHOi eHeprii Ta pamiaiiiiny Oe3mneky",
"IIpo moBOHKEHHS 3 PallOAKTUBHUMU BijixoaaMu'.

“Hopmu pamiarniiinoi Oe3nexku YKpaiHu, JIOMOBHEHHS: pamialliiHU
3aXUCT BiJ JpKepen noreHiiitHoro onpominenns ~ (HPBY-97 J1-2000),
3aTBEP/DKEHI TIOCTAHOBOIO ['OJIOBHOTO JEp)KABHOTO CaHITAPHOTO
nikapst Ykpainu Big 12.07. 2000p.Ne 116. Jonouiotots HPBY-97 B
YaCTHMHI  pajialliiHOro  3axuCTy B  JDKEepel  MOTEHIIIHOTO
OTNPOMIHEHHS, B TOMY YHUCJI Y MEIUIMHI.

- “ OcCHOBHI CaHITapHi MpaBWia 3a0e3MEUCHHs paaialliiHOl Oe3neKu
VYkpainn”  (OCIIY-2005) 3arBepmxkeni 02.02.2005p. Hakazom
MO3Ne54.

1.4 [I:kepeJia pagianiiHoOro 3a0py{HeHHs JO0BKULIA [7]
Jlxepena pajiaiii MOAUISIOTECS HAa IPUPOIHI 1 IITYYH1 (CTBOPEHI JIOJIUHOIO).

Ilpupooni orxcepena 10HI3yI0UOTO BUIIPOMIHIOBAHHS:

- KOCMI4YHE BUIIPOMIHIOBAaHHS;

- IPUPOJIHI HATYpAJIbHI JUKEpPEa.

Kocmiune sunpominioganns BiAIrpae BaXJMBY poJib 32 MEXKaMU 3€MHOI
aTMocQepH, ane BHACTIAOK MOPIBHAHO HU3BKOI €HEeprii Majo BIUIMBA€E HA J03Y
OMpOMiHEHHS  Ou1st  moBepxHi  3emull.  [HTEHCHBHICTH  KOCMIYHOTO
BUMPOMIHIOBaHHSI 3aJIeKUTh BiJI COHSYHOI aKTUBHOCTI, TeorpadiuHoro
po3TaiyBaHHs 00'€KTa 1 BUCOTH HaJ PIBHEM MOPS

KocMiune BUIIPOMIHIOBaHHS CKJIafaeTbesi 3 MpoToHiB (90%), anbda-
JaCTUHOK, HEUTPOHIB, sIZIEp aTOMIB PI3HUX €JIEMEHTIB Ta 1HIIUX YaCTHHOK.

Ilpupooni namypansni 0xcepena. binbiie 60 npupoTHUX PATIOHYKIIIIB,
NPUCYTHIX y 010cdepi 3emili  MOKHA PO3JUTUTH HA TPU TPYIIH.

[lepmia rtpyma — TpUPOAHI PAAIOAKTHUBHI PSIAM  JOBTOXKUBYUHX
PadlOHYKIIIIIB, $IKI BXOIATH JO CKJIaay 3emMil 3 4Yacy 1i yTBOpPEHHS. Y
PaZlOAKTUBHOMY psiil  KOKHHMM HACTYNHHUWA HYKJIIJ BHHHMKA€E Yy pe3yJbTaTi
anbda- abo 6eTa-po3mnaay MmonepeTHbOro.

Jlpyra rpyna — pamioHyKJIi1, 0 HE BXOIATH JO PAIIOAKTUBHUX PSIiB.
Jlo wiei rpynu Hamexarts 11 nosro xwuByumx pamionykmigis ('K, *Rb, “’Ca,
'29Te, **La, 1Sm), sixi Maros nepioau miposnazny Bix 10 1o 10" poxis.
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Norms of radiation safety of Ukraine (NRSU- 97) include the system of
principles, criteria, norms and rules implementation of that is an obligatory norm
to politics of the state in relation to providing of against radiation defense of
man and radiation safety. NRSU-97 worked out in accordance with the
substantive provisions of Constitution and Laws of Ukraine "About providing of
sanitary and epidemic prosperity of population", "About the use of nuclear
energy and radiation safety", "About handling radioactive wastes".

- "Norms of radiation safety of Ukraine, addition: radiation protecting
from the sources of potential irradiation" (NRSU - 97 A-2000), ratified by
resolution of the Main state health-officer of Ukraine from 12.07.2000 Ne 116.
Complement NRSU - 97 in part of the radiation protecting from the sources of
potential irradiation, including in medicine.

- "The Basic sanitary rules of providing of radiation safety of Ukraine"
(BSRU- 2005) are ratified in 02.02.2005 by the order of MQHNe54.

1.4 Sources of radiation contamination of environment [7]

The sources of radiation are divided into natural and artificial (created by a
man).
Natural sources of ionizing radiation are:

- aspace radiation;

- natural sources.

A space radiation plays an important role outside an earthly atmosphere,
but as a result of comparatively subzero energy small influences on the dose of
irradiation near a terrene. Intensity of space radiation depends on sunny activity,
geographical location of object and height above a sea level.

The Space radiation consists of protons (90%), a- particles, neutrons,
kernels of atoms of different elements and other particles

Natural sources. More than 60 natural radionuclides being in the
biosphere of Earth it is possible to divide into three groups.

The first group is natural radioactive rows of long-living radionuclides,
which enter in the complement of Earth since her formation. In a radioactive
row every next nuclide arises up in the - or -decay of previous.

The second group — radio nuclides that is not included in radioactive rows.
11 long-living radio nuclides (40K, *Rb, “Ca, '"Te, "*La, 147Sm) that have
period’s half-disintegration from 10’ to 10" years belong to this group.
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Tpets rpyna — KOCMOT€HHI PallOHYKJIIAH, iK1 Oe3MepepBHO BUHUKAIOTh Y
Olocepi B pe3yabTarTi SIEPHUX peakilii IMiJ BIUIMBOM KOCMIYHHMX
BUNMPOMiHIOBaHb. KOCMOTEHHI pPaJiOHYKJIIU YTBOPIOIOTHCS TIEPEBAKHO Y
atMocepi B pe3ysbTaTi B3aeMOJIli MPOTOHIB 1 HEUTPOHIB 3 sApaMu a3oTy,
KHCHIO 1 aproHy, a Jaii MOTPAIUIAIOTh Ha 36MHY MOBEPXHIO 3 aTMOC(EpHUMHU
onajgamu. Jlo HUX HajeXaTh 3H, 14C, "Be, 22Na, 28Mg, 32P, 358, 39Ar,... - YChOTO
14 pagionyxminis. [ToMiTHRI BHECOK Y 103y ompominents BHocsts “H, '*C, 'Be,
*Na. Ipu wpomy "H i ""C - me mkepema BHYTPILIHBOTO OMPOMiHCHHS, a
OCHOBHHMH [DKEpeaMi 30BHIIIHBOr0 onpoMiHeHHs € 'Be, “*Na i **Na.

bmuszbko 70-75% m03u OmMpOMIHEHHS HaceNeHHs YKpaiHh BiJ Ycix
JOKEpeJ TPUPOJIHOI  PajilOaKTUBHOCTI MpPUIIAJa€ Ha PajoH. Panon
HAKOIMYY€EThCS YCEPENHHI MPUMILIEHb, IPOCOYYIOUUCh Yepe3 (yHAAMEHT 1
OiJUIory 3 IpyHTy a0o, pijalle, BUBUIBHSIOYUCH 3 OyIIBEIBHUX MaTepialiB.
[TpyunHOO € YKpaiHChbKUU IIUT - TEKTOHIYHA CTPYKTYypa, sika MPOXOAMUTH 3
NiBHOY1 Ha MIBJEHb Mailke mocepeauHi Ykpainu 1 3aiimae 0nu3bko 30% yciei
teputopli. CKIIaJa€eThCs MIMT 3 TPAHITIB Ta IHIIMX KPUCTAIIYHUX TMOPIA, SK1
XapaKTepU3yIThCS MIIBUILEHOIO Pali0aKTUBHICTIO.

[IpupoaHa pamioaKTHBHICTh POCIHMH, (ypaxy 1 XapyoBUX MPOIYKTIB
0OyMOBJICHa TOJIOBHHUM YMHOM PaJI0AKTUBHUM Kamiem-40, sIKhii 3aCBOIOETHCA
KUBUM OPraHi3MOM pa3oM 31 CTaOlLIbHUM 130TOIOM Kallifo, HEOOXITHUM IS
HOPMAaJIbHO1 )KUTTENISITLHOCTI opraHisMy. HeBenuka yacTuHa 703U MPUTIATAE
Ha TPWUTIK 1 Byriens-14, MO yTBOPIOIOTHCS B aTMOC(PEPHOMY MOBITPI MiA
BIJTUBOM KOCMIYHUX MPOMEHIB.

[linBumieny paJioakTHBHICT MawOTh ciaHlli, Qochoputu. Tomy
dochopHi (a TakokK a30THI 1 KaJli€Bi) MiHEpaJbHI JOOpPUBA YacTO € HOCISIMHU
pagloOaKTUBHOIO  3a0pyIHEHHs IPYHTIB 1 TIPYHTOBHX BOA. Bucoky
PaZl0AKTUBHICTh MAalOTh KaJlbLIIEBO-CUJIIKATHUM 1UIaK, (pocdorine, nomeHHun
IIJIaK, ByTIIbHUH MIJTaK.

Anomanii npupoonozo ¢pony. Ha mnaneri € micuid, 1€ piBHI paaiaiiiHOro
¢boHy MiABUINEHI BHACTIAOK 3HAYHUX TIOKJAIIB PaTlOaKTHBHUX MIHEpAiB.
AHOMaJIbHI paiioHn B YKpaiHi - XMenbHUK, MupoHniBka, JKoBTi Boau, a Takox
JuinponerpoBckka, KipoBorpaaceka 1 MukoaiBcbka 00J1acTi, 1€ 3HaAXOAATHCS
PYIHUKH 3 BHAOOYBaHHS ypaHy. Y IIUX MICISX PiBHI NMpUPOAHOTO (OHY B
JIECSITKU 1 COTHI pa3iB OLIbIIN, HIXK Ha 1HIINA TEPUTOPII.

HImyuni oOdcepena ioHI3YIO4020 GUNPOMIHIOBAHHAL. [IpakTuune
BUKOPHUCTAHHS JIOJMHOIO IITYYHUX JHKEpPET 10H13yI04oro BunpomiHoBaHHs (IB)
CTBOPWJIO peajbHI YMOBH JIOJaTKOBOTO TTOHAJ (POHOBOTO OIIPOMIHEHHS.

VY pe3ynbTari rocnoJapchbKoi JISJIBHOCTI JIFOAWHU B HABKOJUIIHBOMY
cepenoBulll 3'sBuiarcs noHan 1500 mITy4yHUX paglOHYKIIIB, a KUIBKICTb
CTIMKHX (HepaJl10aKTUBHUX) HYKJIIAIB AOpiBHIOE 260.

Ha ueit yac B Ykpaini icHye OiM3bKO 8 THC. NIANPUEMCTB 1 Oprasizarii,
K1 BUKOPUCTOBYIOTh O0sin3bko 100 THC. mxepen IB.
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The third group — cosmogony radio nuclides that continuously arise up in
a biosphere as a result of nuclear reactions under act of space radiations.
Cosmogony radio nuclides appear mainly in an atmosphere as a result of co-
operating of protons and neutrons with the nuclei of nitrogen, oxygen and argon,
and farther get on an earth surface with atmospheric precipitations. To them
belong H, "“C, 'Be, *Na, 28Mg, 32p. S, ¥Ar,... — 14 radionuclides at all.
Noticeable payment in the dose of irradiation is brought in 3H, 14C, "Be, “Na.
Thus *H and "C are the sources of internal irradiation, and the basic sources of
external irradiation are 'Be, **Na and **Na.

Close to 70-75% doses of irradiation of population of Ukraine from all
sources of natural radio-activity is on a radon. A radon accumulates into
apartments, leaking through foundation and sex from soil or, rarer, freeing
oneself from building materials. Reason is the Ukrainian shield - tectonic
structure that passes from a north southward almost in the meddle of Ukraine
and occupies close 30% of all territory. A shield consists of granites and other
crystalline breeds that are characterized an increase radio-activity.

Natural radio-activity of plants, feed-stuff and food products is
conditioned mainly radioactive K-40, that is mastered by a living organism
together with the stable isotope of potassium, by a necessity for the normal vital
functions of organism. Small part of dose is on trittum and carbon-14, that
appear in atmospheric air under act of ultra-rays.

Slates have an increase radio-activity, phosphorits. Therefore phosphoric
(and also nitric and potassium) mineral fertilizers often are the transmitters of
radio contamination of soils and subsoil waters. High radio-activity is had
calcium-silicate slag, phosphogypsum, domain slag, coal slag.

Anomalies of natural background. There are places on a planet, where
the levels of radiation background increase as a result of considerable beds of
radioactive minerals. Anomalous districts in Ukraine — Hmelnik, Mironivka,
Yellow Water, and also Dnipropetrovsk, Kirovohrad and Mykolaiv areas, where
mineries are from the booty of uranium. In these places the levels of natural
background in ten and hundreds more than on other territory one times.

Artificial sources of ionizing radiation. The practical use the man of
artificial sources of ionizing radiation (IR) created the real terms of additional
over a base-line irradiation. As a result of economic activity of man over 1500
artificial radio-nuclei appeared in an environment and the amount of proof
(unradioactive) nuclides equals 260. On this time in Ukraine there are about 8
thousand enterprises and organizations that use the about 100 thousand sources
of IR.
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J10 OCHOBHUX IITYYHMX JDKEpEN pal0aKTUBHUX 3a0pyAHIOBAaYIB BIIHOCATD:

- 3aCTOCYBaHHS PaJiOHYKIIAIB y HapOJHOMY TrocmnofapctBl (y pi3HHUX
rajry3siX MPOMHMCIIOBOCTI 1 CUTbCHKOMY T'OCIIOIAPCTRI1) 1 TOOYTI;

- ypaHoBa 1 paJioxiMiuHa IIPOMHUCIIOBICTh, IIJANPUEMCTBA SACPHOI
CHEPTeTUKH;

- siIepH1 BUOYXH MPHU BUMIPOOYBAHHAX SJEPHOI 30pOT;
- 3actocyBanHs PH y MmenuuuHi.

Buxopucrtanns 1B i PP y meaununi ns giarHOCTHKH 1 pamioTepanii - 11e
OCHOBHE JIKEPEJIO IITYYHOrO0 ONPOMIHEHHS JIFOJIEH, 10 NEPEBUIILYE BILIUB yCIX
IHIIMX [ITy4HUX JoKepen. LI 103W  CTBOPIOIOTBCS TMPU  PEHTTEHIBCHKIM
JIarHOCTHUIIl JIFOAEH, A1arHOCTUIl CTaHy OKPEMHUX OpraHiB (JIET€HIB, MEYIHKH,
HUPOK, IUTOBUHOT 3aJI03U Ta 1H.) 3a JAOMOMOTOI0 PaJi0aKTUBHHUX IpENaparis,
K1 BBOASATHCS BCEpPEAUMHY OpraHiaMy, a TaKoX pajlamiiiHoi Tepamii 3
BUKOPUCTAHHSAM PAJI0AKTUBHUX JKEpeE.

TakuM 4MHOM, y CydaCHHX yMOBaX 3a HasBHOCTI BUCOKOTO MPHUPOTHOTO
pamiamiiinoro ¢hoHy, IpH JTIFOUYNUX TEXHOJIOTTYHHUX TPOIecax, MPU BUKOPUCTaAHHI
PaJIOAKTUBHUX TIPEMapaTiB y MEAUYHHUX IUJIAX KOXKHUM IKUTENb YKpaiHU
HIOPIYHO OJIep)Ky€ €(PEKTUBHY EKBIBAJICHTHY /03y B cepeanbomy 4,75 m3B
(kocMiuHe BumpomiHOBaHHS — 0,5M3B, NpUPOAHI HATypalibHI JKEpena —
2,25Mm3B, mTyuHi mxepena — 0,2M3B, MenuuHi Jkepena — 1,8M3B).

OxpeMy HeOe3NEKy CTAaHOBIATH BUMPOOYBaHHS sACpHOI 30poi Ta aBapii
Ha SIIEPHUX PeaKTopax.

1.5 PapioekoJioriune HOpMyBaHHA
1.5.1 Cucrema 103MMETPUYHHUX BEJMYMH TA OCHOBHI pajianiiiHO-TiricHiYHi
perjiaMeHTOBaHi BeJU4YUHH [8, 9]

B3aeMoiis 10HI3yr04Or0 BUIIPOMIHIOBAHHS 3 PEYOBHHOIO MPHUBOIAUTH 0
YTBOPEHHSI y Hii 10HIB PI3HUX 3HAKIB. XapaKTep B3a€MOJIIi 3aJIeKUTh BiJl BUILY
BUIIPOMIHIOBaHHS, €HEePrii YaCTUHOK ((POTOHIB) 1 BIACTUBOCTEH PEUOBUHHU.

o- 1 - BUIPOMIHIOBAHHS, SIKI MPEACTABJICHI 3apsAKEHUMU YaCTUHKAMH,
BIJTHOCSITBCS 10 Oe3mocepeIHbO 10HI3ylounx. B3aeMozis 3 pedyoBHHOIO TramMma-
BUIIPOMIHIOBaHHS, SIKE € IMOTOKOM Y-KBaHTIB, MPUBOAUTH A0 MOSIBU (POTO- 1
KOMITOHIBCHKUX E€JIEKTPOHIB, @ TaKOXX YTBOPEHHS EJIEKTPOHHO-TIO3UTPOHHUX
nap. Horo ionisyroua nis oGyMoBieHa, TOJJIOBHUM UYHHOM, HEMPY>KHOIO
B3a€MOJII€I0 BTOPUHHUX €JIEKTPOHIB (ITO3UTPOHIB).
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To the basic artificial sources of radioactive pollutants take:

- application of radio-nuclei in a national economy (in different
industries of industry and agriculture) and way of life;

- uranium and radio-chemistry industry, enterprises of nuclear energy;

- nuclear explosions at nuclear tests;

- application of PH in medicine.

The use of IR and RS in medicine for diagnostics and radio-therapy is the
basic source of artificial irradiation of people, that exceeds influence all other
artificial sources. These doses are created at the x-rayed diagnostics of people,
diagnostics of the state of separate organs (lungs, liver, kidneys, thyroid and
other) by means of radioactive preparations that is entered inward to the
organism, and also radiation therapy, with the use of radioactive sources.

Thus, in modern terms at presence of high natural radiation background,
at operating technological processes, at the use of radioactive preparations in
medical aims every habitant of Ukraine annually gets an effective equivalent
dose on the average 4,75mZv (space radiation - 0,5mZv, natural sources -
2,25mZv, artificial sources - 0,2mZv, medical sources - 1,8mZv).

A separate danger is presented by nuclear and accident tests on nuclear
reactors.

1.5 The radio-ecological setting of norms

1.5.1 System of dosimetric quantities and basic radiation-hygienically
regulated quantities [8, 9]

Interaction of ionizing radiation with a substance results in formation of
ions of different signs. Character of interaction depends on the type of radiation,
energy of particles (photons) and properties of substance.

a- and - radiations that is presented by the charged particles behave to
directly ionizing. Interaction with the substance of gamma-radiation, that is the
stream of y- quantum, results in appearance of photo- and compton- electrons,
and also to formation of electron-positron pairs. An ionizing action of gamma-
radiation 1s conditioned, mainly, by non-elastic interaction of secondary
electrons (positrons).
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[Ipy npoxoikeHHI Kpi3b OI10JIOTIYHY TKAHMHY €HEpris 10HI3yIH0UOro
BUIIPOMIHIOBaHHS MEPEAAETHCS MOJIEKYJIaM, 1110 MPUBOAUTH JO YTBOPEHHS 10HIB
1 30y/UKEHUX MOJIEKYJ, iX PYWHYBaHHIO Ta YPa)K€HHIO KIITUHHU. BHachigok
10H13a1lii YTBOPIOIOTHCS BIIbHI paUKalIM, B MEPIIY Yepry, NPOIYKTH pagiomizy
BOJIM, SIKI MAlOTh BHCOKY XIMIYHY AaKTHUBHICTh 1 BCTYNAlOTh B peakuii 3
MOJIEKYJIaMH BCIX CTPYKTYPHHX €JIEMEHTIB 010JI0T14YHOI TKaHWHU. BHacmigok
IIbOI'0 MOJICKYJIH, O€3[0oCcepeTHh0 HE B3aEMOJIIOYl 3 BHIIPOMIHIOBAHHSM,
3QITy4ar0ThCS JI0 JTAHIIOTOBUX XIMIYHHUX PEaKIIii.

OCHOBHOIO KUIHKICHOIO XapaKTEPUCTUKOIO CTYIEHs Ail pajioaKTUBHOTO
BUIIPOMIHIOBaHHS Ha 00 €KT € MOTJIMHEHA J1034.

Ilo2nunena 0oza D — BiTHOUIEHHS cepeHbOI eHeprii (dE), sika nepenana
10HI3YIOUMM BUIIPOMIHIOBaHHSIM PEYOBHHI B €JIEMEHTapHOMY 00’€Mi, 10 MacH
dm pedyoBUHU B ILOMY 00’ €Mi:

D =dE/dm.

Opununero BumiproBanHs norauHeHoi 1o3u 'y CI e Ipei (I'p); 1I'peii =
1 JIx/xr (100pan).

Pan — moszacucTteMHa OJMHHULS TOTJIMHEHOI 103U (Bl AHIMIIMCHKOTO
radiation adsorbed dose). 1 pan exBiBaJIeHTHUH moriauHeHid 1031 B 100epr/r
a60 0,01 Jx/kr:

1 pag = 0,01/Ix/xkr = 0,01T'p = 1 cI'p (canTUTrpEii).
Haramaemo 3B's130K 3 IHIIMMH TO3aCUCTEMHUMU OJTUHUIISIMU:
1 Jox/kr = 2,388-10 *kxan/kr = 6,242 -10" eB/kr

JIns omiHKK i PEHTreHIBCHKOIO0 Ta raMMa-BUIIPOMIHIOBAHHS paHillIe
BUKOPHUCTOBYBAJIOCh TOHATTA €KCMO3MIINHOT 703U  (Deyp abo X)
XapaKTepU3ye 10HI13y0Uy Ai10 BUITPOMIHIOBAHHS B TIOBITPI,

Excno3uuiiina 0o3a ¢GomonHozo0 6uUnpPOMIiHIO6AHHA — BIIHOIICHHS
CYMapHOTO 3apsiy yCiX 10HIB OJHOTO 3HAKY (d(Q), yTBOPEHUX Y TOBITPi, KOJIH
BCl CJIGKTPOHU U TO3UTPOHM, SIKI BHUBLIBHEHI (POTOHAMU B €IIEMEHTAPHOMY
00’eMl TIOBITpSI, TOBHICTIO 3YNUHUIUCA B HBOMY, 10 Macu TOBITpS dm B

3a3HAYCHOMY 00’ €Mi:
D,,= d0O/dm

Onuuuns excrno3unitHoi a03u B ClI — kynon Ha xwmiorpamm (Ki/kr).
[To3acucTEMHOIO OJIUHUIIS €KCTIO3UIIIIHOT 103U € peHTreH (P).

Pentren — no3a BumnpominioBaHHs, npu sikiid B 0,001293r mosiTps (Maci
lem® mositpst mpu 0°C i trcky 101,3k[1a) yTBOPIOIOTHCS i0HH KOXKHOTO 3HAKY
13 3apsIOM 3,336-10’10KJ1.

1 P=2.58-10"Kn/kr, Binnosigno 1 Kn/kr = 3,88-10°P.
Eneprernunuii ekBiBajJeHT pEHTIEHA /IS TOBITPS JOPIBHIOE:
1P = 1,13-10° Ix/em’ = 8,73-107 Iix/kr = 8,73¢cIp.
Jlist Gionoriyaux tkanuH 1P~ 0,95pag = 0,0095 I'p.
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At passing through biological fabric energy of ionizing radiation is passed
to the molecules, that result in formation of ions and excited molecules, to their
destruction and defeat of cage. Free radicals appear as a result of ionizing, first
of all, products of radiolysis of water, which have high chemical activity and
enter into a reaction with the molecules of all structural elements of biological
fabric. Hereupon molecules directly non-interacting with a radiation are brought
over to the chain chemical reactions.

Basic quantitative description of degree of action of radioactive radiation
on an object is an absorbed dose.

The absorbed dose D is a relation of average energy (dE) that is passed to
the ionizing radiations to the substance in an elementary volume, to mass of dm
substance in this volume:

D = dE/dm.

The SI unit of absorbed dose is Gray (Gy). One gray is equal to an
absorbed dose of 1 joule/kilogram (100 rads).

Rad — the special unit of absorbed dose. 1rad is equal to an absorbed dose
of 100 ergs/gram or 0.01 joule/kilogram (0.01 gray).

Irad = 0,01 joule/kg = 0,01Gy = 1¢Gy (centigray ).
Will remind connection with other off-system units of measuring:
1 joule/kg = 2,388-10 *kcal/kg =6,242-10"eV/kg

For the estimation of action x-rayed and a gamma-radiation was before
used the concept of display dose (D,,, or X), that characterizes ionizing action of
radiation in air.

The display dose of photonic radiation is a relation of total charge of all
ions of one sign (dQ), formed in air, when all electrons and positrons that is
disengaged by photons in the elementary volume of air, fully stopped in it, to
mass of air dm in this volume:

D,,= dO/dm

Unit of display dose in CI is coulomb on a kilogram (C/kg). Off-system
unit of display dose is roentgen (R).

Roentgen is a dose of radiation, at that in 0,001293gram of air ( mass of
lecm’ airs at 0°C and pressure of 101,3kPa) the ions of every sign appear with
the charge of 3,336:10"°C.

IR =2.58:10 C/kg, respectively 1 C/kg = 3,88-10°R.
The energy equivalent of roentgen for air is equal:

IR = 1,13-10° joule/cm’ = 8,73-107 joule/kg = of 8,73 cGy.
For biological fabrics 1R~ 0,95rad = 0,0095Gy.
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Hacnmigku nii Tiei camMoi 103M PpIi3HUX BHJIIB BUIIPOMIHIOBaHb Ha
O1070r1YHUN 00'€KT MOXKYTh BiApi3HsATHCA. [[1s BpaxyBaHHS IbOrO €(eKTy,
TOOTO MOPIBHAHHS O10JIOT1YHOI I BUIIPOMIHIOBaHb PI3HOI'O CKJIAAy BBEIEHO
HIOHATTS eK6i6a1eHMHOT 003U.

Exeisanenmna 0oza (Hrg) B oprani abo TKaHUHI — i€ BEJIMYUHA, 5K
BM3HAYA€ThCA K 00YTOK MOTIMHEHOT 103U (D, ;) BiJl BUIPOMIHIOBAHHS THILY

R, ycepenneHoi mo oxkpemomy oprany a6o TkanuHi (T) Ta pamiamiiiHoro
3BaXYI0U0ro (haktopy (Wr):
Hy =Dy g Wy,

Paoiauiiinuii 38axcyrouuit gpakmop wy (ronepeaHs Ha3Ba - KOSIMIEHT TKOCTI)
— KOe(IIEHT, KU BPaXOBY€ BIAHOCHY O10JIOTTYHY €(EKTUBHICTH PI3HUX BUIIB
10HI3YI0OUOTO BUIPOMIHIOBaHHS, TOOTO iX €HEPreTUYHY MIKIJIUBICTh MOPIBHSIHO
3 edexTaMu, BUKIMKAHUMH PEHTTEHIBCHBKUM a00 CIa00CHEPTreTUYHUM TramMa-
BUMIPOMIHIOBaHHSM. 3HAYCHHS DPaaialiifHOTO 3BaXXyKOUOTro (HakTopy Wg IS
pPI3HMX BWIIB BHUIPOMIHIOBAHHS, a TAaKOX TOTJIMHEHI JO3W, i SKUX
€KBiBaJI€HTHA OJUHULII O34, OTPUMAHO] B1J] Y-IIPOMEHIB, HaBEJIeH1 B Ta0nui 1.

Ta6mums 1.1

Tun BUMIPOMIHIOBaHHS ®akrop wr | [lornuuena
7032

PentreniBcbke , raMmMa-, 0eTa- 1 1

BUITPOMIHIOBAHHSI

Anb(ha-yacTUHKH, Oarato3apsiHi YaCTUHKH, 20 0.05

yJIaMKH siiep Ta BaXKK1 YACTUHKHU 3 HEBIJIOMUM

3apsIoM

HeliTpoHu 3 HEBU3HAYEHOIO CHEPTI€I0 10 0.1

BucokoeHepreTuiHi MpoTOHU 10 0.1

[Tpu ogHOUACHIH 1T NEKITBKOX PI3HUX THUIIIB BUIIPOMIHIOBAHHS 3 PI3HUMHU
3BOKYIOUMMH KOe(]iI[ieHTaMHU €KBiBaJC€HTHAa [103a BH3HAYAETHCS K Cyma
CKBIBAJICHTHUX J103 [IUX BUIB BUITPOMIHIOBAHHS:

Hp,= ZDT,R' We
R

Onunauns exBiBasieHTHOI o3u y cuctemi CI — 3iBept (3B). 3iBepT — 118
eHeprisi OyJp-sIKOTO BUIY 10HI3YIOUOTO BUITPOMIHIOBaHHS, MOIJIMHEHOTO | Kr
010J10T1YHOT TKAHUHH, MPH SIKIH O10J0TIYHMI €()EeKT € TOTOXKHUM MOTIMHEHIH
1031 1I'p KOHTPOIBHOTO PEHTIeHIBCHKOTO 200 raMMa-BUIIPOMIHIOBAHHS.

[To3acucTeMHOIO OJMHUIICIO E€KBIBAJICHTHOI 103U € Oep (OioJoriuHuit
ekBiBaJIeHT paja). 106ep = 0,013B.

Edexmuena 0o3za (E) BUKOPUCTOBYETHCS SIK Mipa PU3UKY BUHUKHEHHS
BIIJIAJICHUX HACJIJIKIB OINPOMIHCHHS JIIOJIMHU, BHU3HAYa€ CTYIIHb BIUIUBY
10HI3YIOYOT0 BUIPOMIHIOBAHHS Ha TUIO JIIOJAWHU 3 YpaxyBaHHSIM BiJIMiHHOCTEH
Jii pI3HUX BUIB 10HI3YIOUOT'O0 BUITPOMIHIOBAHHSI HA TKAHWHU Ta OPTaHHU.
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Results from the action of the same dose of different types of radiations
can differ on a biological object. For taking into account of this effect, id est.
comparison of biological action of radiations of anything of composition is
entered concept of equivalent dose.

An equivalent dose (Hrg) in an organ or tissue is a quantity that is
determined as a product of absorbed dose (D, , ) from a radiation as R, averaged

on a separate organ or tissue (T) and radiation quality factor (wg):
Hp x=D;p Wy,

A radiation weighting factor wy (the previous name is a coefficient of quality)
is a coefficient that takes into account relative biological efficiency of different
types of ionizing radiation, id est. them power harmfulness comparatively with
the effects caused x-rayed or by a low power gamma-radiation. Value of
radiation weighting factor wy for the different types of radiation, and also the
absorbed doses, the action of that is equivalent to unit of the dose got from v-
rays, is driven to the table 1.

Table 1.1

Type of radiation Factor wr | Absorbed
dose

X-, gamma, or beta radiation 1 1

Alpha particles, multiple-charged particles, 20 0.05

fission fragments and heavy particles of

unknown charge

Neutrons of unknown energy 10 0.1

High-energy protons 10 0.1

At the action of a few different types of radiation under different weight
coefficients an equivalent dose is determined as a sum of equivalent doses of
these types of radiation:

Hp,= ZDT,R' We
R

Unit of equivalent dose in the SI-system is sievert (Sv). Sievert is energy
of any type of the ionizing radiation, absorbed by lkg of biological tissue at that
a biological effect is identical to absorbed dose of 1Gy control x-rayed or
gamma-radiation.

Off-system unit of equivalent dose is rem. The dose equivalent in rems is
equal to the absorbed dose in rad multiplied by the quality factor
(1rem=0.01Sv).

An effective dose (E) is used as a measure of risk of origin of remote
consequences of irradiation of man, the degree of influence of 1onizing radiation
determines on the body of man taking into account the differences of action of
different types of ionizing radiation on tissues and organs.
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Egexmuena ooza (E) — cyma 1o0yTKiB eKBiBaJleHTHHX 1103 Ht B okpeMux

opraHax 1 TKaHMHaX Ha BIAMOBIIHI TKAHUHHI 3BaXYI0Ul (PaKTopu wr:
E = H,w, .

EdextuBHa m03a, SK 1 €KBIBAJICHTHA 11032, BUMIPIOETHCA B 3iBEpTax.
ITozacucremna ogunuI — Oep.

Tkanunnuii  3eax@icyrouuit  gakmop wr —  KOCQIIIEHT, SKHAK
BUKOPHCTOBYETHCS BUHSATKOBO IPH PO3PAXYHKY €(PEKTUBHOI JO3M 1 BioOpaXkae
BITHOCHY WMOBIPHICTh CTOXaCTUYHHUX €(eKTiB B TKaHuHI (oprani). Cyma BCix
3BaXKyIOUMX (PaKTOPIB MO BCIX OpraHax AOpIBHIOE oauHuLl: wr=1 (Tadmn. 1.2).

Tabmums 1.2 3HayeHHS TKAHUHHUX 3BaxyrounX ¢akTopiB  (Wr),
Bukopuctani B HPBY-97

Opran a00 TKaHMHA wr wr
['onagu 0.20 0.20
KicTkoBuit M030K (4epBOHMUIA ), TOBCTA KUIIIKA, JIETEHI, 0.12 0.48
IUTYHOK
Ikipa, MOBEpXHsI KICTKU 0.05 0.25
“Pemta opraniB” (muronoaiOHa 3ano03a, TOJOBHUMN 0.01 0.02

MO30K, JUXaJIbHI LIISAXU MO3arpyAHoi o01acTi, TOHKa
KHILIKA, HUPKH, M's3H, MIJIUTYHKOBA 3aJ103a, CENe31HKa,
TUMYC 1 MaTKa)

Pazom * 1.00

* 1St OIIHKK 30BHIMIHBOI 03U, OTPUMAHOI TUIOM (JIOJAETHCS J0 BHYTPIIIHBOT
71031) BUKOPUCTOBYIOTH 3BaXKyrounii paktop wr= 1.0.

Koxuuif opran 1 KoXXHAa TKaHMHAa MalTh pI3HE 3HA4YCHHS B
KUTT€3a0€3MEeUeHH] BChOrO opraHizmy. Kpumuunuii opzan — 1e opraH abo
TKaHWHA, YaCTUHA Tila a00 BCE TLIO, ONPOMIHEHHS SIKUX 3aBJa€ HAMOUIbIIOL
IIKOAM Opra”i3aMy. AHAJOTIYHO KPUTHUYHI (GKUTTEBO BAXKIIMBI) €JIEMEHTH
MOXYTh OyTH BUAUICHI W Yy KOXHIM OKpeMii KIITUHI. ICHYIOTH Tpu criocoou
BUJIUICHHS] KPUTUYHUX OPTaHiB:

- 32 HAOJIBIIIOIO PAIIOYYTIMBICTIO Y MEBHIN CUCTEMI OpraHi3My;

- 32 HAOUJIBIIIOO TOTJIMHEHOIO 03010 BUIIPOMIHIOBAHHS;

- 3a BUOIPKOBUM HAKOMHMYEHHSIM IIJIBUIIEHUX KOHIICHTpAIlli TMEBHOTO
pPaioOHYyKJIIIA.

EdexTuBHa 1032 BimoOpaxkae 3aranbHUN €()EeKT ONPOMIHIOBAHHS - IITKOTY
11 BCbOTO OpPraHi3My P ONMPOMIHEHHI OKPEMHUX OpraHiB 1 TKAaHUH.

Bukopuctansst moHsATTS €(eKTUBHOI JO3H JTOMYCKAETHCS MPH 3HAYCHHAX
eKBIBAJICHTHUX 103, HIDKYHMX 3a MOPIr BUHUKHEHHS JETEPMIHICTUYHHUX €(EKTiB
(0.13B mpu rocTpoMy OIPOMIHEHHI UM XPOHIYHOMY MPOTSTOM POKY).

Jlns  ypaxyBaHHS 3MiH TOTOKY 10HI3YIOUOIO  BHUIPOMIHIOBAHHS
BUKOPHUCTOBYIOTb HOMYHCHICMb 003U — BITHOLLIEHHS 1031 BUITPOMIHIOBaHHS
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An effective dose (E) is a sum of products of equivalent doses of Hr in
separate organs and tissues on corresponding tissue weight factors wr:
E = Hw,
An effective dose, as well as equivalent dose, is measured in sievert. Off-system
unit is rem.

A tissue weighting factor of wr is a coefficient that is used exceptionally
for the calculation of effective dose and represents relative probability of
stochastic effects in tissue (organ). Sum all weighting factors on all organs
equals unit: wr=1 (table 1.2).

Table 1.2 Value of tissue weighting factors (wT), used in NRSU- 97

Organ or Tissue wr wr
Gonads 0.20 0.20
Marrow (red ), colon, lungs, stomach 0.12 0.48
Skin, surface of bone 0.05 0.25
"Other organs" (thyroid, cerebrum, standard of 0.01 0.02

extrathoracic area, thin bowel, kidneys, muscles,
pancreas, spleen, timus and uterus)

Together * 1.00

*For the estimation of the external dose got all body (it is added to the internal
dose), the weighting coefficient wy= 1.0 is used.

Every organ and every tissue have a different value in the life-support of
organism. A critical organ is an organ or tissue, part of body or all body, the
irradiation of that inflicts most harm to the organism. Like critical (vitally
important) elements can be distinguished in every separate cage. There are three
methods of selection of critical organs:

- after the most radio sensitivity in the certain system of organism;

- after the most absorbed dose of radiation;

- after the selective accumulation of increase concentrations of certain
radionuclide.

An effective dose represents the general effect of irradiation - harm for all
organism at the irradiation of separate organs and tissues.

The use of concept of effective dose is assumed at the values of equivalent
doses below than threshold of origin of deterministic effects (0.1Sv at a sharp
irradiation or chronic for a year).

For taking into account of changes of stream of ionizing radiation use the

power of dose — relation of dose of radiation (absorbed, display, equivalent,
effective) for some interval of time to the size of this interval:
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(MOrIMHEHO1, eKCIO3ULIMHOI, EKBIBAJIEHTHOI, €EKTHUBHOI) 32 JEAKUI IPOMI>KOK
4acy J10 BEJIMYUHU LBOTO MPOMIKKY:

D" =dD/dt (Tplc); D, =D, /dt (P/c);

exp
H* =dH/drt (3s/c); E*=dE/dt (38/c).
[ToTy>XHICTh 103U CIiJ PO3TISAIATH TUTHKHU JIJIST KOPOTKUX MPOMIKKIB Hacy
(3a CeKyH]y, 3a XBWIHHY, 3a TOJIUHY).

[Ipn migpaxyHKy HaciiJKiB aBapii HaJ3BHYAlHO BAXKJIMBO BU3HAUWUTHU
BEJIMYMHY KOJIEKTUBHOI 03U ONPOMIHEHHS, SIKY 310payia B ce0e MomyJisiis - BCi
T1, HA KOTO 0€3M0CEePEIHbO YK MOCEPEAHBO BIULIMHYIO OIIPOMIHEHHS.

Konekmuena egexmuena (exeiganenmuna) o0o3a — 1€ CyMma
IHAUBIAYyaIbHUX €(PEKTUBHUX (€KBIBAJEHTHUX) J03 ONMPOMIHEHHS MIEBHOI IPYIH
HAcCeJIeHHsI 3a TEBHMM Tmepioa dvacy, abo cyma J0OYTKIB CEepeIHbOIPYIOBHUX
e(heKTUBHUX J103 Ha YUCJIO 0Ci0 y BIAMOBIIHUX IPyIax:

S =E-N, ,
ne: E;—cepenns epexTuBHA (€KBIBAJIEHTHA) /103a HA MIJACPYITy HACEJICHHS 1;

N;—4ucno ocid B HiArpymi.

OnuHUI BUMIPIOBAHHS — JIFOAUHO-31BepT (J1toA.-3B). [lo3acucTemMHa oquHULIS —
moauHo-0ep. 1 mon.-38 = 100 mroa.-6ep.

3ayBakuMo, 1O y BUNAAKy YOpHOOMIBCHKOI KaTacTpopu KOJEKTUBHA
71032 CATHYJIa MUJTBHOHIB JIFO.-0€p.

1.5.2 JlimiTi 103 Ta 1onyctumi piBui [4, 8, 9]

Hopmamu paniamiitnoi 6e3nexku Ykpainu (HPBY-97), mo € ynnnumu Ha
JaHWi dYac, mepeadauyeHOo HOPMYBAHHS OMNPOMIHEHHS JIOJAEH B yMOBax
MIPAKTUIHOT ISITHHOCTI B TAKUX BUTAIKAX [S]:

- IPY HOPMaJIbHIN eKCIUTyaTallil 1IHAYCTpiaJbHUX HKEPEN 10HI3yI040ro
BUIIPOMIHIOBAHHS;

- P MEJUYHOMY ONPOMIHEHHI (OMPOMIHEHHI MallI€HTIB);

- TIpY pajialiiiHUX aBapisx;

- IPY ONMPOMIHEHHI TEXHOT€HHO-TIACUICHUMH JKEPEJIaMU MPUPOTHOTO
OXO/>KEHHS.

Bci ocobu mo BigHomenHto g0 jgxepen IB (JIB), srimno HPBY-97,
MOAUTSIOTHCS HA TPU KaTeropii:

- kameeopia A (nepconan) — ocobu, sKi Oe3mocepeHbO MOCTIHHO abo
THMYacOBO MparorTh i3 [IB;

- kameeopis b (nepconan) - ocodu, siki 6e3mMocepeHHO HE MPAIOIOTH 13
JIB, ame MOXyTh OTPUMYyBaTH JOJATKOBE ONPOMIHEHHS Y 3B'S3Ky 3
PO3MIIICHHAM iX poOOYMX MICIh Y IPUMILIEHHSIX 1 HA TEPUTOPIi MIAMPUEMCTBA 3
paiamiiHO-SIICPHIMH TEXHOJIOT1SIMH;

- kameeopisa B (Hacenenus) — BCe HaCEJICHHS KpaiHMU.
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D" =dD/dt (Gy/sec); D., =D, /dt (R/sec);

exp

H* =dH/dt (Sv/sec); E* =dE/dt (Sv/sec).
Power of dose it follows to examine only for the short intervals of time
(for a second, for a minute, in an hour).

At the count of consequences of accident it is extraordinarily important to
define the size of collective dose of irradiation, a population collected that for
itself, - all those, on whom directly or non-directly an irradiation influenced.

A collective effective (equivalent) dose is a sum of individual effective
(equivalent) doses of irradiation of certain group of population for certain period
of time, or sum of products of middle-group effective doses on the number of
persons in corresponding groups:

S =E-N, ,
where:

E; — a middle effective (equivalent) dose on the sub-group of population
of 1;

N;i — a number of persons in a sub-group.

The unit of measuring is a man-sievert (man-Sv). Off-system unit is a man-rem.
Iman-Sv = 100 man-rem.

Will notice that in case of the Chornobyl' catastrophe a collective dose

attained millions of man-rem.

1.5.2 Limits of doses and possible levels [4, 8, 9]

The norms of radiation safety of Ukraine (NRSU- 97) that operates on this
time are envisage setting of norms of irradiation of people in the conditions of
practical activity in such cases [5]:

- during normal exploitation of industrial sources of ionizing radiation;

- at a medical irradiation (irradiation of patients);

- at radiation accidents;

- at the irradiation of natural origin technogenic-increase sources.

All persons in relation to sources of ionizing radiation IR (SIR),
concordantly NRSU- 97, divided into three categories:

- a category A (personnel) are persons that directly constantly or
temporally work with SIR;

- a category of B (personnel) are persons, that directly does not work with
SIR, but can get an additional irradiation in connection with placing of their
workplaces in apartments and in-plant with radiation-nuclear technologies;

- a category C (population) is all population of country.
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Jlivimu  piunux 003 ONPOMIHEHHS BCTAHOBJICHI B YMHHHUKAaX
IHOUBIyaJIbHOI PIYHOI €(EeKTUBHOI JO3M 1 EKBIBAJEHTHOI pIYHOI 103U
ONMPOMIHEHHS HA OKpEeM1 HaNOUIbII YyTJIMBlI OpraHd ISl BCIX KaTeropiit ocio,
SIK1 ONMPOMIHIOWThCS (Tabi.1.3). JlomaTkoBl OOMEXKEHHS ICHYIOTh ISl JKIHOK
PENPOTYKTUBHOIO BIKY.

Tabmuusa 1.3. JTimiti 1031 ompoMineHHs (M3BpiK ')
HaitmenyBaHHs 1031 Kareropis oci0, 1110 OpoMiHIOIOTHCS
A a,0 Ea Ba
JlimiT e(eKTHBHOI 103U - 20° 2 1
DLg

JliMiT eKBiBaJIEHTHOT
JI031 30BHIIIHBOTO

OTIPOMIHCHHS:
- U1l KPUIITAIUKA OKa 150 15 15
- IS LIKIpH 500 50 50
- U1 KUCTEH Ta CTIII 500 50 50
[TpumiTku:
a — PpO3MOAIT JO03U OMPOMIHEHHS TPOTATOM KaJCHAAPHOTO POKY HE
PETJIaMEHTYEThCS;

0 — muda XiHOK 70 45 pOoKiB Ta BariTHUX AIIOTH JIOJATKOBI OOMEXKEHHS
(mo3a OMPOMIHEHHSI HMKHBOI YACTUHM JKMBOTa 3a OyIb-sIKI JIBa MiCsll HE
MMOBUHHA TMIEPEBUIITYBAaTU 2M3B);

B — B CE€peAHLOMY 3a Oy/b-sIK1 IMOCIIIOBHI 5 POKiB, aje He Ounbiie S0M3B
3a OKpeMUH piK.

OnpoMiHEHHS TIEPCOHANTy BHUIIE TO30BUX MEX MOXE OyTH BUIIpaBIaHE
TIJIBKUA TP HeTlepeA0aueHnuX CUTYAIlISX, SKI MOXKYTh BUHUKHYTH I1/14ac aBapiid
1 MOB’s13aH1 3 BPSITYBaHHAM JIIOJIeH, HEOOXIAHICTIO 3aM00ITrTH  PO3BUTKY aBapiid
Ta OMPOMIHEHHIO OLITBINOT KiITBKOCTI JFoAei. ToO0To y BUNaaKax:

- KOJM aBapii HEMOXIWBO YCYHYTH 0€3 TEXHOJOTIYHHMX OIepallii,

MOB’SI3aHUX 3 MEPEBUILICHHSM JIMITIB /103;

- Ipu HEOOX1JHOCTI TEPMIHOBOI'O YCYHEHHSI aBapiitHOI cUTyallli;

- IIpH 3arpo3l po3BUTKY pajlaliifHOi aBapii.

[Ipu npoBeneHHi poOIT 3 mikBigamii PA 103BoJsi€TbCS ONMPOMIHEHHS
aBapiiHOro mepcoHany 10300 He Outbme 100M3B  (1BOMa plYHUMH
MaKCHUMAaJIbHO JOMYCTUMUMU J03aMU ONPOMIHEHHS MEPCOHANY, IKUU MpaLioe 3
HIB). Ilpu 1mpoMy poOOTH TOBHHHI CYIPOBOJKYBATHUCS pasiarniitHo-
JO3UMETPUYHUM KOHTpojeMm. [lpu mnepeBumienHi no3u 100M3B aBapiiiHMil
NEPCOHAN BUBOJUTHLCS 13 30HHM OMPOMIHEHHS 1 HANIPABJISETHCS HA T03AIIAHOBE
meauuHe o0crexenHs. [linBuiene onpomineHHs epcoHany 10300 Big 100 mo
250M3B piK’ HOMYyCKA€THCS  TUIBKH y BHHATKOBHX BHIIAAKAX 3 JO3BOIY
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The limits of annual doses of irradiation are set in the factors of individual
annual effective dose and equivalent annual dose of irradiation on separate the
most sensible organs for all categories of persons that is exposed to rays
(table.1.3).

Table.1.3 The limits of doses (mSv-year™)
Name of dose Category of persons that is exposed to rays
N B c
Limit of effective dose - 20° 2 1
DLg

Limit of equivalent dose
of external irradiation:

- for the lens of the eye 150 15 15
- for skin 500 50 50
- for brushes and feet 500 50 50
Notes:

a - distribution of dose of irradiation during a calendar year is not regulated;

b - for women 45 to and pregnant additional limitations operate (the dose of
irradiation of underbody of stomach for any two months must not exceed
2mSv);

¢ - on the average for any 5 successive, but no more S0mSv for a separate year.

Irradiation of personnel higher dose limits can be justified only at
unforeseen situations, which can arise up in time of accidents and related to the
life-saving, necessity to prevent development of accidents and irradiation of
greater amount of people. Id est. in cases:

- when accidents it is impossible to remove without the technological

operations related to exceeding of limits of doses;

- at a necessity the urgent removal of emergency situation;

- at the threat of development of radiation accident.

During realization of works from liquidation of RA the irradiation of
emergency personnel is allowed by a dose no more 100mSv (by two annual
maximally possible doses of irradiation of personnel that works with SIR). Thus
works must be accompanied by radiation-dosimetric control. At exceeding of
dose of 100mSv an emergency personnel hatches from the zone of irradiation
and heads for a realization of medical inspection. Increase irradiation of
personnel by a dose from 100 to 250mSv-year’ permitted only in exceptional
cases with permission Ministry of health of Ukraine on condition of such non-
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MiHnoxopoHu 3710poB'ss  YKpainum — 3a YMOBH TakOro OJHOPA30BOI0O
NIJBULIEHOTO ONPOMIHEHHS Ha MOTA31 BCI€T TPYAOBOI AISIIBHOCTI MpaliBHUKA.
VY BuUmankax, KOJau aBapiiiHl poOOTH NPOBOAATHCA JUIsl BPSTYBaHHS KUTTS
JIOJIEH, JT03BOJISIETHCS OMPOMIHEHHS nepcoHany go3amu a0 500mM3B HaOyb-
KWW OKpEeMHi opraH abo Ha BCe TiJIO0.

Jlns maHyBaHHS 3aXO[IB IIOAO YJIOCKOHAJIEHHS pajiallifiHoi Oe3meKkH 1
OTIEPAaTUBHOTO KOHTPOJIO Ha pajaiamiiiHO-aIepHOMY O00'€KTi, B CaHITapHO-
3aXMCHIN 30H1 1 30H1 CIIOCTEPEKEHHS BCTAHOBIIOIOTHCS KOHMPOJIbHI PIBHI.

Konmpononi pieni BCTAaHOBIIOIOTHCS aJMIHICTpAII€0 MIAIPUEMCTBA IS
NepPCOHaNy, a TakKoX IS TEepUTOpii 3a Y3TOHKEHHSIM 3 JCp)KaBHUMHU
perymoynMu opraHaMu. KOHKpeTHI 3HaYeHHS KOHTPOJbHUX PIBHIB MOBUHHI
OyTH HUXYUMU 32 JIOMYCTHMI. KOHTpOJILHi pIBHI TaKoOX MOy Th
BCTAHOBJIIOBATHCS K JIJISI OKPEMOTO PaTiOHYKIiIa B MPOAYKTaX Xap4yyBaHHS i
00'€eKTaX HABKOJUIITHHOTO MPUPOJHOTO CEPEAOBHINA, TaK 1 JUII OKPEMHUX
BUPOOHHMYMWX OTepalliid, peKUMiB €KCILTyaTarlii 1 TepUTOpii, TOIIO.

s meouunozo onpominenns, TOOTO ONIPOMIHEHHS JIIOJIMHUA B pe3yJIbTaTi
MEIUYHOTO OOCTEeKEeHHS abo JIKyBaHHS, MEXI J03 Ui TIAlIE€HTIB HE
BCTAHOBJIIOIOTHCS, @ BBOJSTHCS PEKOMEHAOBAHI T'PaHWYHI PIBHI I PI3HUX
KaTeropiii ONpoOMIHEHUX MAII€HTIB. 3 ypaxyBaHHSM OCOOJHUBOCTEH IILOTO BUIY
OTPOMIHEHHS, IPOTUPATIAIINHUIN 3aXUCT MAIIEHTIB IPYHTYETHCS HA HACTYITHUX
MPUHITUTIAX.

Ipunyun sunpasoarnocmi. ONpoMiHEHHSI TOBUHHE OyTH OOTPYHTOBAHHM,
npU3HAYeHE TUIBKM  JIIKQpeM IS OTPUMAaHHSA  JIIarHOCTHYHOTO  abo
TEPaneBTUYHOro €eKTy 1 JIUIIE B TOMY BHIAJKY, KOJIU OYIKyBaHUI epeKT He
MOXHa OTpPUMATH IHIMUMH HEMPOMEHEBUMH METOJIaMU JIIaTHOCTHKUA a0o0
JTIKyBaHHS.

Ipunyun onmumizayii. KonexkTUBHI 103U ONPOMIHEHHS, IKI OTPUMYE
HACEeJICHHS TIPHU TPOBEACHHI PEHTTEHOJIOTIYHMX 1 PadiojOTIYHUX MPOIEAYD,
MOBUHHI OyTM MaKCHMaJIbHO HU3BKMMH 3 YpaxXyBaHHSAM CKOHOMIYHHMX 1
COILIAJIbBHUX MIPKYBaHb.

Ipunyun nenepesuwenns. J1o3a ONMpoOMIHEHHS BCTAHOBIIOETHCS JIIKAPEM
IHIUBIIyabHO JIi KOXKHOT'O TMAIli€eHTa BUXOJAYM 3 KJIIHIYHMX IIOKa3aHb 3
ypaxyBaHHSAM HEOOXIJIHOCTI 3ar00iraHHs IeTepMiHOBaHUX €(PEeKTIB B TKAHWHAX
1 OpraHi3mi B IJIOMY.

PexomeHi0oBaH1 TrpaHW4yHI PIiBHI ONPOMIHEHHS IIAI[IEHTIB HABEJICHI B
Tabmmmi 1.4.

Tabauus 1.4.
Kareropis naiieHris EdexrnBHa 103a (M3B-pik’)
Kareropis A/l 100
Kareropis b/] 20
Kareropist B/l
Kareropis I'/] 1
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permanent increase irradiation during all labour activity of worker. In the cases
when emergency works are conducted for the rescue of life of people, the
irradiation of personnel is allowed by doses to 500mSv on any separate organ or
on all body.

For planning of events in relation to the improvement of radiation safety
and operative control on a radiation-nuclear object, control levels are set in a
sanitary-hygienic zone and zone of supervision.

Control levels are set by administration of enterprise for personnel, and
also for territory on a concordance with public regulative organs. Certain values
of control levels must be below than possible. Control levels also can be set both
for separate radio nuclides in foodstuffs and objects of natural environment and
for separate productive operations, modes of exploitation and territories, and
others like that.

For a medical irradiation, 1d est an irradiation of man is as a result of
medical inspection or treatment, the limits of doses for patients are not set, but
entered the recommended maximum levels for the different categories of the
radiation-exposed patients. Taking into account the features of this type of
irradiation, against radiation defence of patients is base on next principles.

Principle of justified. An irradiation must be reasonable, appointed only
by a doctor for the receipt of diagnostic or therapeutic effect and only in that
case, when the expected effect can not be got other unradial methods diagnostics
or treatment.

Principle of optimization. Collective doses of irradiation, that is got by a
population during realization of roentgenologic and radiological procedures,
must be maximally subzero taking into account the economic and social
reasoning.

Unexceeding principle. The dose of irradiation is set by a doctor
individually for every patient coming from clinical testimonies taking into
account the necessity of prevention of the determined effects for fabrics and
organism on the whole.

The recommended maximum levels irradiations of patients are driven to
the table 1.4.

Table 1.4.
Category of patients EdekTusHa 103a (M3B-pik’)
Category AD 100
Category BD 20
Category CD 2
Category DD 1
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Kamezopiss A/l XBopi 3 OHKOJOIIYHUMHU Ta NEpeIpaKOBHUMHU
3aXBOPIOBAHHSMH, 3 BPO/KEHOIO CEPIEBO-CYJAMHHOIO MATOJOTIEI0, a TaKOX
YPreHTH1 XBOPI.

Kameeopis B/]. XBopi 3 HEOHKOJOTTYHUMH 3aXBOPIOBAHHSAMH IpHU
JOCITIDKEHHSX 3 METOK0 YTOUHEHHsI IiarHo3y a00 BUOOPY TaKTUKH JIIKYBaHHS.

Kamezopiss B/[. Ocobu, 1m0 npauoTh 3 MIKIJUIMBUMUA YHUHHUKAMU Ha
BUPOOHUIITBI TMPU TPOXODKEHHI Tpodorisay, a TakKoX XBOpl MICHs
PaMKaIBLHOTO JIIKYBaHHS OHKOJIOTIYHUX 3aXBOPIOBAHb.

Kamezopiss I'J]. Ocobu, siki NPOXOJATh YCi BHAM MPOQPIIaAKTUIHOTO
00CTeXEHHS, 32 BUHITKOM 0¢i0, BilHeCeHuX 10 kareropii B/I.

Hns oci6 xkareropit AJ[ 1 B/l momaTkoBO BBOAWTHCS OOMEXKEHHS
eKBIBJICHTHUX 7103 ONIPOMIHEHHS HAOUIBII pajiovyTIIMBUX OPTaHiB 1 TKAHUH:

- KpUIITAIHK 0Ka — 150 M3B-pik’;

- ronajy Kinoui — 200 M3B-pik’;

- roHa¥ 4ososidi — 400 M3B-pik’;

- uepBOHHIT KiCTKOBH# MO30K — 400 M3B-piK .

Ocobu, 1O HamawTh JONOMOrY TallleHTaM TpH  MPOBEICHHI
JIarHOCTUYHUX 1 TEPANeBTUYHUX NPOLEAYp, HE IMOBUHHI OJEPXKYBATH 03y
ONPOMiHEHHSI GibII HiK 5 M3B-piK .

Jlns BIPOBA/DKEHHSI €IMHUX CTaHAAPTIB 10 3a0e3nedeHHs pasiamiiHol
Oe3nekr Ha MDKHApPOJHOMY pPIBHI 3a ydacTio MiKHApOJHUX OpraHizaiiii
(MAT'ATE, MKP3, €spatomy, BOO3) B aito BBeieHO MibkHApoaH1 «OCHOBHI
CTaHIapTH O€3MeKH ISl 3aXUCTy HACEJICHHs Bl 10HI3yIOUMX BUIIPOMIHIOBAHb 1
oe3nekn mKepen sunpoMinoBanHsy - OCh. ['onoBHA MeTa JOKYMEHTY MOJSTAE
B 3amo0iranHi JeTepMiHOBAHWUX €(EKTIB OMPOMIHEHHS JIFOJEH 1 OOMEKEHHI
BIPOTIAHOCTI MOSIB CTOXaCTUYHUX €(eKTIB™.

Mexi 103 mpodeciiiHOro ONMPOMIHEHHS Ta TPaHWYHI JO03U AJI BCHOTO
HaceJIeHHsI, IPUIHATI B YKpaiHi, BianoBigaoTs pekoMenaoBanuM OCb. oo
PIBHIB BIUIMBY y BUNAJKY pajiamiiinux aBapiii (PA) nis HaceneHHs B YKpaiHi
MPUHHATI )KOPCTKIIIT HOPMATHBH.

PiBni BruBy y Bunanky PA 3a OChb:

- mepeOyBaHHS y 3aKpUTOMY MpUMIIIEHH] Tipu 1031 10M3B 10 1BOX AHIB;

- toana nmpodinaktuka npu 100mMI'p HakomuyeHOi M03M HA MIUTOMOMIOHY
3aJ103Yy;

- eBakyarliss npu S0M3B 110 711HIB;

- tumuacoBe nepemimierds npu 10-30mM3B 3a micsIb;

O1iHKa CyMapHOTO PHU3MKY BIJl CTOXAaCTUYHUX €(eKTIB s mpodecioHaniB
ckiaagae 0,0056% wa 1Mm3B; mias Bcix moger — 0,00076% wHa 1M3B; mo3a Bifg
(OHOBOTO BUIIPOMIHIOBAaHHS — 2,4M3B/pIK .

37



Category of AD. Patients with oncologic and before cancer diseases, with
innate cardiovascular pathology, and also quick Medicare patients.*

Category of BD. Patients with unoncologic diseases at researches with the
aim of clarification of diagnosis or choice of tactics of treatment.

Category of CD. Persons that work with harmful factors on a production
at passing of medical professional inspection, and also patients, are after radical
treatment of oncologic diseases.

Category of DD. Persons that pass all types of prophylactic inspection,
except for persons, subsumed B/I.

For the persons of categories of AD and BD additionally imposed
restriction equivalent doses of irradiation of the most sensible to radiation
organs and fabrics:

the lens of the eye — 150 mSv-year™;

gonads of woman — 200 mSv-year ;

gonads are a man — 400 mSv-year ;

red marrow — 400 mSv-year .

Persons that give help to the patients during realization of diagnostic and
therapeutic procedures must not get the dose of irradiation more than
5mSv-year'.

For introduction of the identical standards near providing of radiation
safety at an international level with participation of International organizations
(IAEA, ICRD, Euroatom, WOHP) the international "Basic standards of safety
are in an action entered for protecting of population from ionizing radiations and
safety of radiant" - BSS. The primary objective of document consists in
prevention of the determined effects of irradiation of people and limitation of
authenticity of appearances of stochastic effects™.

Limits of doses of professional irradiation and maximum doses for all
population, accepted in Ukraine, recommended BSS answer. In relation to the
levels of influence in case of radiation accidents (RA) for a population more
hard norms are accepted in Ukraine.

Levels of influence are in case of RA after BSS:
- itis a stay in the closed apartment at the dose of 10mSv to two days;
- it is an iodic prophylaxis at 100mGy of the accumulated dose on a
thyroid;
- it is evacuation at 50mSv to 7days;
- it is the temporal moving at 10-30mSv for a month;
- it is permanent migration at 1Sv in the time of life;

*The estimation of total risk from stochastic effects for professionals folds
0,0056% on 1mSyv; for all people - 0,00076% on ImSv; a dose from a base-line
radiation is a 2,4mSv /year .
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- TocCTiiiHe mepeceneHHs npu 13B 3a KUTTS; JOBIYHA JOMYyCTHUMA 1032 IS
HaceneHHs 3a 70pokiB — 70M3B;

- JIOMYCTUMMI pIBEHb BIUIMBY MPH pajlialliiiHiil aBapii -13B 3a KUTTS.
CyuacHa 1030Ba rpajaiis, TpuiHaTa I pagialiifHo-3a0pyIHEHUX TEPUTOPIM
B YKpaiiHi:

- 0e3yMOBHE BijCeJICHHS - > SM3B/pIK;

- TrapaHTOBaHE NOOPOBLILHE BiJiceTeHHS > 1M3B/piK;

- MABUIIEHUM pajiioIOTriYHUM KOHTPOJb > 0,5M3B/piK.

IIMTAHHA 1151 KOHTPOJIIO 3HAHb

Merta 1 OCHOBHI 3a/1a41 pal0€KOIOTIYHOTO MOHITOPIHTY.

OCHOBHI HampsIMK{ PajiioeKOJIOTIYHOIO MOHITOPHUHTY.

MacmtabHi piBHI IPOBEICHHS MOHITOPHHTOBUX JOCIIIKCHb.

OcoOnuBOCTI  PaJlOEKOJIOTIYHOIO MOHITOPUHTY B YKpaiHl Micid

karactpopu Ha HAEC.

o € 00exkTaMu PaIlOMOHITOPIHTY PENEPHOT CITKHU?

Ck1aioB1 paiiloeKOJIOTIYHOTO MOHITOPHHTY.

OcCHOBHI MapamMeTpH Paai0eKOJIOTIYHOTO MOHITOPUHTY.

OCHOBHI JIOKYMEHTH, SIKI perJIaMeHTYIOTh CaHITapHI HOPMHU 1 IIpaBuja Ta

TiTIEHIYHI HOPMATUBH y Taiy3l pajlialiifHol TirieHd B YKpaiHi.

9. Hxepena paxaialiiiHoro 3a0pyIHEHHS HaBKOJUIIHHOTO CEPEIOBUIIA
(MpUpOIHI Ta TEXHOTEHHI).

10. AKTUBHICTb. AKTHUBHICTh mHUTOMa, 00’e¢MHa. OIUHUIS BUMIPIOBAHHS
pamioakTUBHOCTI B cuctemi CI, 3B's130K 3 MO3aCUCTEMHOO OJTMHUIICIO.

11. Hagaty TIOHSATTS TMOTJMHEHOI, EKCIIO3MIIIMHOI, €KBIBaJEHTHOI Ta
edeKTHUBHOT 103U, KOJICKTUBHOI €(EeKTUBHOI (EKBIBAJICHTHOI) JO3M.
DopmynH pO3paxyHKy.

12. OguHuLll BUMIPIOBaHHSI MOTJMHEHOI, €KCIO3UIIMHOI, €KBIBAJICHTHOI Ta
edexTrBHOI 1031 B cucteMi Cl, 3B'I30K 3 M03aCUCTEMHUMH OJTUHUTISIMH.
13. [lonsiTTs 1 dopMyau  pO3paxyHKy  MOTY>KHOCTI  IOTJIMHEHOI,
CKCMO3UIIIMHOT, eKBIBAJIEHTHOI Ta e(peKTUBHOI J03u. OIuHMIN

BUMIPIOBaHHS.

14. Kareropii onpoMiHIOBaHHUX OCIO Ta JIMITH PIYHHUX 03 OMPOMIHEHHS
3rigHo 3 Bumoramu HPBY-97.

15. IToHATTS PO KOHTPOJIbHI PiBHI /103 OIPOMIHEHHSI.

16. CrienianbHi OOMEXKEHHS AJIi MEIUYHOTO OMPOMIHEHHS, ONPOMIHEHHS
nepcoHally mpu pamiamiiaux asapisx 3riqgao HPBY-97 J1-2000.

17. IlpuHUUMIHY, HA AKUX IPYHTY€ETHCS MIPOTUPATIAIiHHUI 3aXUCT NAI[IEHTIB.

18. Jlo3oBa rpagariis, npuitHATa UIsl padiamiiiHo-3a0pyJHEHUX TepUTOpid B

VYKkpabHi.

b

o =N

39



lifelong possible dose for a population after 70years - 7mSv;
- 1t 1is a possible level of influence at a radiation accident -1Sv in the time of
life.
Modern dose gradation accepted for radiation-muddy territories in Ukraine:
- 1s the absolute settling out - > SmSv/year;
- the voluntarily settling out is assured > ImSv/year;
- radiological control increases > 0,5mSv/year.

THE CONTROL QUESTIONS

1. Aim and basic tasks of radio-ecological MoHiTOpIHTY.

2. Basic directions of the radio-ecological monitoring.

3. Scale even realizations of monitoring researches.

4. Features of the radio-ecological monitoring in Ukraine after a

catastrophe on HAEC.

5. What is o6extamu pagioMoHiTOpiHTY of pernepHoi net?

6. Constituents of the radio-ecological monitoring.

7. Basic parameters of the radio-ecological monitoring.

8. Basic documents that regulate sanitary norms and rules and hygienical
norms in industry of radiation hygiene in Ukraine.

9. Sources of radiation contamination of environment (natural and
technogenic).

10. Activity. Specific and volume activity. Unit of radio-activity in the
SI-system, copulas with off-system unit.

11.To give the concept of absorbed, display, equivalent and effective
dose, collective effective (equivalent) dose. Formulas of calculation.

12. Units of absorbed, display, equivalent and effective doses in the SI-

system, copulas with miscellaneous units.

13. Concept and formulas of calculation of power of eaten up a, display,
equivalent and effective dose. Units.

14. Categories of the exposed to rays persons and limits of annual doses
of irradiation according to the requirements of HPBY- 97.

15. A concept of the control levels of doses of irradiation.

16. Special limitations for a medical irradiation, irradiation of personnel at
radiation accidents concordantly NRSU — 97A-2000.

17. Principles that there is base on against radiation defence of patients.

18. Dose gradation accepted for radiation-muddy territories in Ukraine.
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2. OCHOBHI METO/IX1 1 3BACOBHM PAJIOEKOJIOI'TYHOI'O
MOHITOPHUHIY

2.1 MeToau pagioexkoJOriYHOro MOHITOPUHTY [2, 7]

Cucrema pamiallifHOrO MOHITOPUHTY  CKJIAJAa€ThCcs 3 HACTYMHHUX
[MOCJIIJIOBHUX E€TAIIlB:
BUMIPIOBAaHHS pIBHS pajiaiii Ha MICHEBOCTI (IMOJIbOBA paiOMETpis,
JIO3UMETis);
B1101p 1po0 1 MATOTOBKY X 10 AOCIIIKEHHS,
BU3HAYCHHS PaJII0aKTUBHOCTI €KCIIPECHUMH METOJIAMU;
BHU3HAYEHHS PaIiOXIMIYHOTO PO3MOALTY PaIlOHYKIII/IB;
pasioMeTpiro BUAUICHUX PaJlOHyKITi/IiB;
PO3paxyHOK aKTUBHOCTI.
Metoau pasiaiiitHOro KOHTPOIIO, sSIKI  3a0€3MeuyloTh JOCTOBIPHICTH 1
TOYHICTb OTPUMAHOI Yy TMpoOIeci paJaloNoriYHOr0 KOHTPOIIO iHdopmalli,
NOAUIAIOTh HA PaJlOMETPUYHI, paTIOXIMIUHI, CIEKTPOMETpUYHi.  bBiibin
3aCTOCOBHUMH € TEPIIi Bl TPYNU METO/1B KOHTPOJIIO.

Jlo padiomempuunux memoodie¢ pamialliiHOTO KOHTPOJIIO HAJIEXKATh
MOJIbOBA PAJIOMETPIS 1 JO3UMETPisi, EKCIPECHE BU3HAYEHHS PaJllOaKTUBHOCTI,
pagioMeTpist 3011, paIlOXIMIYHUX MPEnaparis.

Ilonvoea padiomempia i 0o3umempisn € TEPIUIIM €TAIIOM PaJialiiHOTO
KOHTPOJIIO Ta MOHITOPUHTY JOBKULJISA 1 00’ €KTIB HAPOIHOTO TOCTIOIAPCTBA. KU
nependavae OTPUMAHHS JaHUX TMPO PaTIOaKTHBHUM (QOH Ta pIBEHb
panioaKTUBHOCTI cepefoBHINA. Y 3BHYAMHUX YMOBaX BOHM HaJalOTh
iH(pOpMaLliI0 PO PIBEHb HPUPOTHOTO PaalO0aKTUBHOTO (OHY Ta 03BOJIAIOTH
BYACHO BUSBUTH BUITAJKH HOTO TIABUIICHHS 1 TPUHHATH PIIICHHS IO 3aXUCTY
HaceneHHs. Lle TakoX OCHOBHI METOOM KOHTPOJIIOBAHHSA pPaJil0aKTHBHOIO
3a0pyAHEHHS MPOAYKIIii CUILCHKOTO TOCIOapPCTRA.

[TpuHmn a1i 61IBIIOCTI MOJTBLOBUX JO3UMETPUYHUX TMPHUIIAIIB 0a3y€eThCs

Ha 371aTHOCTI PaJl0aKTUBHUX BUIPOMIHIOBaHb 10HI3yBaTU CEPEIOBHUIIIE, B IKOMY
BOHU TNOMMUPIOIOThCA. [lpunanu, sKi NpamolTh HAa M OCHOBI, MalOTh
MPUHIIMIIOBO OJIHAKOBY KOHCTPYKIIIIO 1 CKIIAJAI0ThCs 3 MpHuiiMaya (gaTdyuka ado
JIETEKTOPa BUIPOMIHIOBAHHS), MIJACIIIOIOYUX Ta BUMIPIOBAJILHUX MPUCTPOIB Ta
JoKepena KUBJICHHS. SIK TmpuiiMarouuil TPHUCTPId Yy TOJIbOBUX MPHIIAJIax
BUKOPHUCTOBYIOTH 10HI3aIIIIHI KaMepH 1 Ta30pO3psIH1 JTIUUITbHUKH.
[Tpunaau, siKki BUKOPUCTOBYIOTHCA Ui MPOBEACHHS pajialliiiHOr0O MOHITOPHHTY
MO’KHa TOJUIMTH Ha HACTYIIHI TPYNH: CTAI[lOHApHI, MEPEHOCHI, 1HIUBIIYyaIbHI
Ta jaboparopHi. CramioHapHi, MEPEHOCHI Ta TMOPTAaTUBHI NPUIAAH, B CBOIO
yepry, NOAUIAIOTHCS Ha MPUJIAIU JUIsl IPOBEACHHS paaialliiHOr0 MOHITOPUHTY
Ta MOHITOPUHTY PaJl0aKTUBHOrO 3a0pyJIHEHHsA. 3a MpuiaaiB paaialiiiHoro
MOHITOPUHTY MOYHA BUMIPATH MOTY>KHICTh 03U 200 7103y .
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2.BASIC METHODS AND FACILITIES OF RADIOECOLOGICAL
MONITORING

2.1 Methods of the radioecological monitoring [2, 7]

The radiation monitoring system consists of the next successive stages:
- measuring of level of radiation on locality (field radiometry, dosimetria);
- sampling and preparation of them to research;
- a determination of radio-activity by express methods;
- a determination of radio-chemistry distribution radionuclides;
- radiometry of distinguished radionuclides;
- a calculation of activity.

Methods of radiation control, which provide authenticity and exactness of
the information got in the process of radiological control, divide into an radio-
metrical analysis, radio-chemistry, spectrometry. More applicable are the first
two groups of control methods.

The field radiometry and dosimetria, express determination of radio-
activity, radiometry of ash, radio-chemistry preparations belong to the radio-
metrical methods of radiation control.

The field radiometry and dosimetria arc the first stage of radiation
control and monitoring of environment and objects of national economy. what
envisages the receipt of data about a radioactive background and level of radio-
activity of environment. In ordinary terms they provide information about the
level of natural radioactive background and allow in time to educe the cases of
his increase and make decision on defense of population. It also is the basic
method of controlling of radio-contamination of products of agriculture.

Principle of action of the most field dosimetric devices is based on ability
of radioactive radiations to ionize an environment in that they spread. Devices
that work on this basis are an identical construction and consist of transceiver
(of sensor or detector of radiation), strengthening and measuring devices and
source of feed. As an accepting device in the field devices ionization chambers
and gas-unloading meters are used.

Devices that are used for realization of the radiation monitoring it are
possible to divide into next groups: stationary, portable, individual and
laboratory. Stationary, portable and portable devices, in turn, are divided into
devices for realization of the radiation monitoring and monitoring of radio-
contamination. By means of devices of the radiation monitoring it is possible to
measure power of dose or dose.
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2.2 MeToau Ta npuJjiaau BUSIBJIEHHS i BUMIPY iOHI3yl0UNX BUNIPOMIHIOBAHb
[7, 10]

JIo TOHATTS «palialliftHUIl KOHTPOJIb» BXOASATh YOTHPU BUIU KOHTPOIIIO
IIpU TIPOBEJICHHI OY/b-SKUX pajialliiHO-HEOE3MEUHUX POOIT: JO3UMETPUUHHM,
pagiloMEeTpUYHUH, IHAUBIAYaIbHUM ~ JAO3UMETPUYHUNA  KOHTPOJIb  Ta
CHEKTPOCKOMIYHI BUMIPIOBAHHS.

BiamoBinHo BCIO anmaparypy paaiamiiiHoro KOHTPOJIIO B 3aJIEKHOCTI Bif ii
NpU3HAYEHHS NOJISIOTh HA YOTUPH TPYIIH.

Jlo mepioi rpynu HajiexaTb NPWIAaau, NMPU3HAYEH] JUIsl BUMIPIOBaHHS
NOTY>XHOCT1 A03u (piBHA paaiauii abo ¢ony). Jlo i€l rpynu TakoX BiIHOCSTH
IHAMKATOPU-CUTHANII3ATOPH — MPOCTIII TpUIaAd AJS BHUSBJICHHS 10HI3YIOUHX
BUIIPOMIHIOBaHb a00 HAJAaHHA CUTHAJIY PO MEPEBHILIEHHS YCTaHOBJIECHOTO,
3aJIaHOTO TIOPOTY pajiarii.

Jpyra rpyna — paaioMeTpUy4Hi Mpuiaaud (pagioMEeTpH), 3a JIONOMOTOK0
SKUX BU3HAYAIOTHh PaJl0aKTUBHE 3a0pyJHEHHS MOBEPXHI PI3HUX MPEAMETIB, a
TaKOX iX MUTOMY PajioakTUBHICTb. Lle Moxke OyTH, HampUKIaa, BUMIPIOBAHHS
pPaAloaKTUBHOIO 3a0pyNHEHHsI OOJaJHaHHS, TPAHCIOPTY, OJATY, UIKIPHUX
NOKPOBIB JIIOJMHH, MPOJYKTIB, CUPOBUHHU, KOPMIB [UJIsi TBapUH Ta PI3HUX
00’ €KTIB HABKOJMIIIHBOTO CEPEIOBUINA (BOIH, IPYHTY, POCIUH TOIIIO).

Jlo TpeThoi Tpynu BIAHOCSTH MOPTATHUBHI TMPUCTPOI, MpHU3HAYECHI A
IHUBITyaJIbHOTO JO3UMETPUYHOrO KOHTpoito. lle mpumamu, 3a 70mMOMOroro
SKAX MOJKHAa BHUMIPITH 103y pajiamii, fSKy JoAuHA OTpuUMaja B JACAKid
KOHKPETHIN cuTyarlii abo 3a neskuii mepiox poOOTH 1 4acy.

YerBepTa rpynma — CHEKTPOMETPUYHI MPUCTPOI, SIKI JTO3BOJSIOTH
YCTaHOBUTH CHEKTP (CKJIax) pafloHYKIiIB OyAb-IKOMY 3a0pyTHEHOMY 00’ €KTI.
Ile ckmanna amaparypa, poboTa 3 SIKOW moTpelye creliaJbHUX 3HaHb 1 YMOB
eKCILTyaTallii.

OxpiM 1i€1 OCHOBHOI Kiacu(ikalii Npuiagd PO3AUIAIOTh MO BUAAM
BUIIPOMIHIOBaHb, IO PEECTPYIOTHCS, KOHCTPYKTUBHOMY BHKOHAHHIO, BUIY
CJICKTPOXKUBJICHHS 1 T. 1H.

B 3anexnocti Big mpupoau ¢i3uKO-XIMIYHOTO SIBUINA, K€ BUHHUKAE B
CEPENIOBHUIII MiJl JII€I0 10HI3yI0YOro BUIPOMIHIOBAHHS, PO3PI3HSAIOTH HACTYIIHI
METO/IM BUSBJICHHS Ta BUMIPIOBAHHS 10HI3YIOUNX BUIIPOMIHIOBAHb.

Ionizayivinuit MeTon TPYHTYETbCS Ha SIBUII 10HI3AIli MOJEKYI
CepenoBHUINia TIiJ €0 10HI3y04oro BumnpoMintoBanHs (IB), mo npu3BoauTk 10
30UIBIIEHHST €IEKTPOMPOBITHOCTI CEPENOBUINA, SKE MOXe OyTH 3adikcoBaHe
BIJNOBIIHUMHU €JIEKTPOTEXHIYHUMHU MPHUCTPOSIMU. BuMipioroun 10HI3alIHiHUN
CTPyM, MOXHa OTpUMAaTH 1HQOPMAIII0 MPO IHTEHCUBHICTH PaJl0aKTUBHOTO
BUIIPOMIHIOBaHHS.
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2.2 Methods and devices of exposure and measuring of ionizing radiations
[7, 10]

In a concept "radiation control" four types of control are included during
realization of any radiation-dangerous works: dosimetric, radiometric, individual
dosimetric control and spectroscopy measuring.

Accordingly all apparatus of radiation control depending on her setting is
divided into four groups.

The devices intended for measuring of power of dose (level of radiation or
background) belong to the first group. To this group also belong indicators-
warners - simple devices for the exposure of ionizing radiations or grant of
signal about exceeding of the set threshold of radiation.

The second group is radiometric devices (radiometers) by means of that
determine the radio contamination of surface of different objects, and also them
specific radio-activity. It can be, for example, measuring of radio contamination
of equipment, transport, clothing, skin canopies of man, products, raw material,
pet foods and different objects of environment (water, soil, plants and others like
that).

To the third group take the portable devices intended for individual
dosimetric control. It is devices, by means of that it is possible to measure a dose
of radiation that a man got in some certain situation or for some period of work
and time.

A fourth group is spectrometry devices that allow to set the spectrum
(composition) of radionuclides any muddy object. It is the sophisticated
apparatus, work with that needs the special knowledge and external
environments.

Except this basic classification devices divide for to the types of radiations
that register oneself, to structural implementation, type of power supply etc.

Depending on nature of the physical and chemical phenomenon that
arises up in an environment under the action of ionizing radiation, distinguish
the next methods of exposure and measuring of ionizing radiations.

An ionization method is base on the phenomenon of ionizing of molecules
of environment under the action of ionizing radiation (IR), which results in the
increase of conductivity of environment that can be fixed by corresponding
electrical engineering devices. Measuring ionization current, it is possible to
obtain information about intensity of radioactive radiation.
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Paodioximiuni i cnekmpockoniuni memoou.

Paoioximiunuit memoo OCHOBaHUI Ha BUMIPIOBaHHI BUXOAY pajialliiHO-
XIMIYHUX pEeaKIii, Kl BIAOYBAIOThCA Yy PIAKKUX a00 TBEPAUX XIMIYHUX CUCTEMAX
i giero [B.

Jlis 10HI3YI0YOTO BUIIPOMIHIOBAHHSI HAa XIMIYHI CIIOJIYKH TPHU3BOJUTH J0
3MIHM IXHBbOTO ckiiany. KiTbKiCcTh MOJIEKYJ, SIK1 3a3HAIM MEPETBOPEHbD, 3aJIEKUTh
Bl 703U OmNpoMiHeHHS. Ha 1boMy NpUHIUIIT TPYHTYEThCS il XIMIYHUX
JO3UMETPIB. Y AKOCTI IHAUKATOPA B XIMIYHUX JIO3UMETPAX BUKOPUCTOBYIOTHCS
PEUYOBHMHHM, SIKI 3MIHIOIOTH CBiil KOJip a00 HOro I1HTEHCHBHICTH BHACIIIOK
OKHCITIOBAJIbHUX a00 BITHOBHHMX peakiliii. BenumunHy moriamHeHoi eHeprii (103y
BUIIPOMIHIOBAHHS) B IbOMY pa3i OI[IHIOIOTH 3a T'YCTHHOIO OKpacku. Lleit meTon
BUKOPUCTOBYIOThH TP PEECTpAIlil 3HAYHUX PIBHIB pajIiairii.

PagioxiMiyHi METOIM  BHUKOPUCTOBYIOTh, JIOTPUMYIOYHCH  TEBHOI
IIOCJI1JOBHOCTI:

- B1A0Ip 1 MIATOTOBKA MPOO JOCIIIKYBAaHUX 00’ €KTIB;

- BHECEHHS HOCIiB Ta MiHepami3alis npod; BUIAUIEHHS PaJlOHYKIIIIB 13
po0;

- OYHMCTKa BHUJUICHUX PAIIOHYKIIIIB Bl CTOPOHHIX HYKIIIB 1

CYyIyTHIX MIKPOEJIEMEHTIB;

- imeHTH(IKaIliA 1 IepeBipKa pagioXiMiYHOI YUCTOTH;
- pazioMeTpis BUAICHUX PaTiOHYKIIIIIB;
- pO3paxyHOK aKTUBHOCTI 1 BUCHOBKH.

BiniOpani pasgionoriyHuMM  BiJIUIaMH  3pa3kKd TpoO TOBUHHI OyTH
TUTIOBUMHU  JJIS  JOCHIKYBaHOTO 00’€KTa, a Mmaca— JOCTaTHBbOK  JIs
NPOBEJCHHS pajioXiMiuHOro aHamizy (micas o3osieHHs —20—40 r).  IIpobu
IPYHTY, BOAH, POCIUH BaXKJIMBO BIAOUPATH B MICIISIX, SIK1 € pEPE3eHTaTUBHUMU
JUIsL JaHO1 TEpUTOpli, 1 paalOaKTHUBHE 3a0pyAHEHHS SKUX Ma€ HalOUIbLIy
WMOBIpHICTh, @ HE B HAWOUIBII JOCTYNMHHX MICISX, TOOTO, HampuKiIaa, Ha
BEpIIMHI narop0y, piBHUHI, J€ BUIMAB JIOII, a HE B3JIOBX JOPOTH a00 B KaHaBi
mijg gepeBamu 1 T. iH. [IpoOu MOMIIIYIOTh Y €MKOCTI, SIKl JO3BOJISIOTH , MPH
HEO0OX1THOCTI, 30epiraTd iX B PIi3HUX YMOBa, Ta MapKIPyIOTh 13 3a3HAYCHHSAM
MIPUPOJIN 3pa3Ka, MICLs, IaTH 1 Yacy Bi1OOPY MpoOu Ta rpymnu BiaOOpy mpoo.

[Ipu BimOopi TpoO B KOHTPOJBHUX WYHKTaX BUMIPIOIOTH Y- (oH
npunagom CPII-68-01 na Biacrani 0,7—1 M Bix rpynTy 1 1-1,5 cM Big 00’ ekTa.

Jlnis BU3HaueHHS 0COOIMBOCTEN paiallifHO-XIMIYHUX PeaKIliii peuoBUHU
HAWJacCTIIIe BUKOPUCTOBYIOTh CHEKMIPOCKORIIO, a TaKOX METONIU PEECTpaIlii
dbayopecreniiii i xemurominectieHmii. [li MeTrogm 03BONSIIOTE BUSBHTH
NEpBUHHI XIMIuHI (DOpPMH, SIKI BHHHMKAIOTh YHACHIJOK MOTJIMHAHHA EHEeprii
10HI3YIOUOTO BUIIPOMIHIOBaHHS, a TaKOX pPEECTPYBaTH MNPOMIXKHI MPOAYKTH
paaianiiHO-XIMIYHUX IEPETBOPEHD PEUOBHUH.

J171st BUBUEHHS IIBUAKOTUIMHHMX MPOIECIB PajIioiii3y 3aCTOCOBYIOTh Pi3HI
METOJM CHEKTPOCKOIMIi, 30KpeMa a0copOIiiiHy CIEKTPOCKOIIK, paMaHOBY
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Radio-chemistry and spectroscopy methods.

A kadio-chemistry method is based on measuring of exit of radiation-
chemical reactions that take place in the liquid or hard chemical systems under
the action of IR.

Operating of ionizing radiation on compounds results in the change of
their composition. The amount of molecules that tested transformations depends
on the dose of irradiation. This principle there is base on an action of chemical
dosimeters.In quality of indicator substances that change the color or his
intensity as a result of oxidizing or restoration reactions are used in chemical
dosimeters. The size of absorbed energy (dose of radiation) in this case is
estimated after degree of color. This method is used for registration of
considerable levels by radiations.

Radiochemistry methods are used, adhering to the certain sequence:

- selection and preparation of tests of the investigated objects;

- bringing of transmitters and mineralization of tests;

- a selection of radio nuclides is from tests;

- cleaning of distinguished radio nuclides is from extraneous nuclides and

concomitant micronutrients;

- authentication and verification of radio-chemistry cleanness;

- radiometry of distinguished radio nuclides;

- calculation of activity and conclusions.

The standards of tests are selected by radiological departments must be
typical for the investigated object, and mass - sufficient for realization of radio-
chemistry analysis (after taking an ash - 20-40gr). The tests of soil, water, plants
it is important to take away in places that are characteristic for this territory, and
the radio contamination of that has most probability, but not in the most
accessible places, 1d est., for example, on a top to the hill, plain, where a rain fell
out, but not along a road or in a ditch under trees et cet. Tests place in
capacities that allow, if necessary; to keep them in different condition, and mark
with pointing of nature of standard, place, date and time of selection of test and
sampling group.

At sampling in mark points measure y - background by device of CPII-
68-01 in the distance a 0,7-1 m from soil and 1-1,5cm from an object.

For determination of features of radiation-chemical reactions of substance
mostly use spectroscopy, and also methods of registration of fluorescence and
xemimoMinecteniii. These methods allow educing primary chemical forms that
arise up because of absorption of energy of ionizing radiation, and also register
the intermediate products of radiation-chemical transformations of substances.

For the study of fleeting processes of pamionizy apply the different
methods of spectroscopy, in particular absorbing spectroscopy, pamaHOBY
resonant spectroscopy, spectroscopy of electronic paramagnetic resonance. At
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PE30HAHCHY CIIEKTPOCKOIIII0, CIEKTPOCKOMII0 €JIEKTPOHHOTO MapaMarHiTHOTO
pe3onancy. Ilpu BHUKOpPUCTAHHI IIUX METOMIB OO0 €KT  JOCHIIKCHHS
OMPOMIHIOIOTh MEBHUMU HOPMOBAaHMMHM MOPLISIMU pajiiallii, CIOCTEPIraloyun 3a
MOSIBOIO HOBUX XIMIYHUX (HOPM.

CuvHTHASANIHIA METO/I BUMIPIOBAHHS MOJISITA€E B PEECTpallii criajaxiB
CBITJIa, SIKI BUHUKAIOTh Y CIUHTUIATOPI (CyNbdIT IMHKY, HOAUA HATPIKO) I
miero  IB, sxki 32 g0momMoror0  (OTOETEKTPOHHOTO  TMOMHOXYyBada
NEPETBOPIOIOTHCS B €JIEKTPUYHUI CTpyM. AHOJHUU CTPyM NOMHOXYBauya Ta
MIBUKICTD 140U MPOMOPITiAHA TOTY>KHOCTI 1031 BUIIPOMIHIOBAHHS.

dotorpadiynuii MeTO] OCHOBAaHMM Ha 37aTHOCTI MOJEKYJ OpoMmixy
cpibia, siki MICTATBCS B (POTOEMYIbCii, po3nagaTics Ha CKIAMoBl mia giero [B.
Kpucranuku cpibna, sKki YTBOPIOIOTBCS TMpPH I[bOMY, BHUKIMKAIOTH TPHU
nposiBieHH] (OTOIUTIBKKM 11 TMOYOPHIHHS, TYyCTHHA SIKOTO MPOMOpIiiiHa
MOTJIMHEHIN eHeprii.

Kanopumerpuunmii meton 0a3yeTbcs Ha BHUMIPIOBAHHI KIJIBKOCTI
TEIUIOTH, 10 BUIAUISETHCS B IETEKTOPI MPU MOTJIMHAHHI eHeprii IB. Ycs enepris
BUIIPOMIHIOBaHHS, SKa  TOTJIMHAETHCS  PEUOBUHOIO, B pe3yJbTaTi
NEPETBOPIOETHCS B TEILIOTY 32 YMOBOIO, IIO MOTVIMHAIOYA PEYOBHHA € XIMIYHO
IHepTHOIO JI0 BUIpOMiHIOBaHHSA. OTXe, KIUIbKICTh BUAUIEHOI TEIUIOTH
IPOMOpIIIifHA IHTEHCUBHOCTI BUIIPOMIHIOBaHHS.

HeiliTpoHHo-akTHBaUiliHWii MeTOJ TMOB'I3aHUN 3  BUMIPIOBAHHIM
aKTUBHOCTI, HaBEJICHOI HEUTPOHAMH, 1 1HOJI € €IUHUM MOJKJIHUBHM METOJIOM
BUMIPIOBAaHHS CJIA0KMX HEUTPOHHUX IMIOTOKIB, KOJM 3BUYANHI METOAU
BUMIPIOBaHHS HE Jal0Th HaAIHMX pe3yabTaTiB. OKpiM TOro, LEd MeToA
IpUJATHUI MpU OLIHIOBAHHI 7103 Y aBapiiHUX CUTYAIIsIX, KOJH CIOCTEPIra€ThCs
KOPOTKOYACHE OMPOMIHEHHS BEJIMKMMU TTOTOKAMH HEUTPOHIB.

VY OiosoriyHMx MeToJax JO3UMETPIi BHKOPHUCTOBYIOTH 3IaTHICTh
BUIPOMIHIOBaHHSI 3MIHIOBATH 010J10T14HI 00’ €KTH. BenuuuHy 103U OIIHIOIOTH
3a pIBHEM JIETAJIbHOCTI TBapHUH, KUIBKOCTI XpOMOCOMHUX a0epaliid, BUMAIIHHIO
BOJIOC. bioJoTiuHi METOAM € MEHII TOYHHMH 1 YyTJIMBUMU TOPIBHSHO 3
GbI3UYHUMH.

Y po3paxyHKOBUX METOJIaX /103y BUIPOMIHIOBAHHS BU3HAYAIOTH IIISTXOM
MaTeMaTHIHUX 00urcicHb. Lle e quHMI MOXKIUBHI CITOCIO BUSHAYCHHS JO3H BIJI
IHKOPIIOPOBAHUX PAIIOHYKITI/IIB.

[IpuniunoBa cxema OyAb-IKOTO JTO3MMETPUYHOTO 1 PaiOMETPUYHOTO
npwiagy onHakoBa. BoHa Bkioyae Tpu 0OOB’A3KOBHUX OJIOKH: JETEKTOPHHIA
IpUCTPiil (IETEKTOpP), 1HAUKATOP Ta OJOK KUBICHHS (aKyMyJIATOpH, OaTapeiiku,
€JIEMEHTH, E€JIEKTPOMEPENkA TOIIIO).

Jlo3uMeTpu, MpHU3HAYEHI AJI1 BUMIPIOBAHHS MOTYKHOCTI 703U P- 1 y-
BUIIPOMIHIOBaHHS, 32 3BUYAEM KaJlIOpPOBaHI MO JKEPENTy Y- BAIPOMIHIOBAHHS 1
neaKl 3 HUX ArTh 3aBUIIEHHI 3HAYEHHsS TOTYXXHOCTI J103U [3-
BunpomiHioBaHHs. [lpunaau st BUMIpIOBaHHSA HNOTYXHOCTI  JI03H
B-1 Y- BUIPOMIHIOBAHHS MAaIOTh BIKHO JJIS MOMAaHHs [B-BUIIPOMIHIOBAHHS Ha
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the use of these methods a research object is exposed to rays by the certain
rationed portions of radiation, watching appearance of new chemical forms.

The scintillation method of measuring consists in registration of flashes
of light, that arise up in sctintillator (sulfite of zinc, iodide of natrium) under an
action IR, that by means of photoelectronic multiplier grow into an electric
current. Anodic current of multiplier and speed of account are proportional to
power of dose of radiation.

A photographic method is based on ability of molecules of bromide of
silver, which is contained in photo emulsion, to disintegrate on constituents
under the action of IB. Little crystals of silver, which appear here, cause of her
blacking that is proportional to absorbed energy.

A calorimetry method is based on measuring of amount of warmth that is
distinguished in a detector at absorption of energy of IR. All energy of radiation,
which is taken in by a substance, as a result grows into warmth after a condition,
that a substance is chemically inert to the radiation. Thus, the amount of the
warmth is proportional to intensity of radiation.

A neutron-activating method is related to measuring of the activity
resulted by neutrons, and sometimes is the only possible method of measuring of
weak neutron-fluxes, when the ordinary methods of measuring do not give
reliable results. Except that, this method is suitable at evaluation dose
emergency situations, when a brief irradiation is by the large streams of
neutrons.

In biological methods to dosimetria use ability of radiation to change
biological objects. The size of dose is estimated after the level of lethality
animals, amounts of chromosomal aberrations, to the fall hair and 1. the
Biological methods are other less exact and sensible comparatively with
physical.

In calculation methods the dose of radiation is determined by
mathematical calculations. It is an only possible method of determination of
dose from incorporated radio nuclides.

The fundamental chart of any dosimetric and aerophare device is
identical. She includes three obligatory blocks: detector device (detector),
indicator and power (accumulators, batteries, elements, electric system and
others like that) module.

Dosimeters intended for measuring of power of dose - and y- radiations
usually calibrated on a source y-radiation and some of them give a higher value
to power of dose B-radiation. Devices for measuring of power of dose - and -
radiations have a window for the hit B-rays on a detector. Devices that have an
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nerekrop. Ilpunanu, iki  MaroTh BIAKPUTE BIKHO, BUMIPIOIOTH Y- 1 [-
BUIIPOMIHIOBaHHS, 3 3aKPUTHUM BIKHOM — TUIBKH Y- BUIIPOMIHIOBAHHS.

Jlo3umeTpu AJig BUMIPIOBaHHS MOTY>KHOCTI 103U [3- 1 Y- BUIIPOMIHIOBaHHS
MO>KHA MOJUIUTH Ha IPUIIAIH, SIKI PEECTPYIOTh 103U Y HU3bKOMY ab0 (hoHOBOMY
Jiara3oHi, CEpeHLOMY 1 BUCOKOMY Jllarma3oHax.

Husbkuii (honosuif) aiamazon: 0.05mk3B/roa. -100Mk3B/ro.

Cepenniit mianazon: 10 mx3B/roa. - 10 m3B/ros.

Bucoxkwuit giamazon: 1m3s/roa. — 10 38/ron.

Jlns BUSBIICHHST PaJlOaKTUBHUX PEUYOBHH, BUMIPIOBAHHS PIBHIB pajialiii
Ha MICIIEBOCTI M paJlOaKTUBHOIO 3a0pYyJIHEHHS 00 €KTIB 30BHIIIHBOTO
ONMPOMIHEHHS BHUKOpUCTOBYIOTh mnpuiaau tumy JII-5, CPII-88-H 1 T. in.
CyMapHi €KCHO3MIIIHI 1 TOIMIMHEHI 03U OMNPOMIHEHHS BHUMIPIOIOTHCS
nosumetpamu JII1-22B, JIT1-24, JITT-23A, [JI-1, [JI-11 1 T. iH.

Excnpecni memoou panialliiHOrO KOHTPOJIIO BUKOPUCTOBYIOTh IS
OTpUMaHHsI OmepaTuBHOi 1HQoOpMaIli MOJ0 CTYNEHIO PaJll0aKTUBHOTO
3a0pyIHEHHS 00’ €KTIB HABKOJMIITHBOTO CEPEIOBHIIIA.

Exkcnpec-meTon BH3HAUGHHS MNUTOMOI 1 00'€éMHOI aKTHBHOCTI ramma-
BUIMIPOMIHIOIOUHX PATIOHYKIIAIB Yy BOJI, MPOAYKTaX XapdyBaHHS, MPOIYKIIii
POCITMHHUIITBA Ta TBAPUHHUIITBA IPYHTYETHCS HAa BUMIPIOBAHHI 3a IOTIOMOTOO
npunaay CPII- 68-01 moTyHOCTI 103U BUNIPOMIHIOBAHHS BiJl YMCTO BUMUTHX 1
nojpioHneHnx mnpo6 macoro 0,7 Kr, sSKi po3MilieH] y JdiTpoBiil Oanmi abo
nocyauHi MapiHemni, 1 mnepepaxyHKy 1i B oauHuul akTtuBHOCTI (BK/Kr).
MeTonMKy MOKHa 3aCTOCOBYBAaTHM MpPH PIBHI PaJlOaKTUBHOTO 3a0pyIHEHHS
2:10° - 4-10* B/ (k).

Excnpec-meTon Bu3HA4YEHHS TUTOMOI 1 00’€MHOI aKTHBHOCTI [3-
BUMPOMIHIOIOUMX PAIOHYKIIIIIB IPYHTYETHCS HA BUMIPIOBAaHHI IIBUJKOCTI
3UATYBaHHA YaCTHMHOK 3 ‘“‘TOBCTOIIAPOBUX~ TMpenapariB 1 HACTYITHOMY
MaTEMaTUYHOMY PO3PaXyHKY aKTUBHOCTI.

Jlns mpoBefieHHST BUMIpPIOBaHb BUKOPUCTOBYIOTH pamiomerpu KPK-1,
PYB-01I1, “bera”. Meroguka wmoxke OyTH 3acTOCOBaHAa IIPU BMICTI
paJioaKTUBHUX PEUYOBUH B mpoOax He MeHie 37bk/kr. 3a manoi KoHIeHTpaIrii
pPamiOHYKIIIIB B TpoOax cyMapHy OeTa-aKTHBHICTh MPOOM BH3HAYAIOTH IIO
30J1bHOMY 3ayMIKy. 11106 301MbIINTH KOHIIEHTpAIIiI0 PagiOHYKIIIiB B Mpodax,
iX CHAIIOIOTh Ta O30JIIOKOTh. 3011y po3TUPAIOTh B APIOHUIN TMOPOIIOK 1
BUMIPIOBaHHS 3/A1MCHIOIOTH CTAI[IOHAPHUM PaiOMETPOM.

JUis  eKCnpecHMX BHUMIPIOBaHb MUTOMOiI  aKTHUBHOCTI  1e3it0-137
BUKOPUCTOBYIOTh JBOKaHanbHI pamiometpu PYbB-01 I16, PKI-05, PYI-91,
cnektpomeTtp “TIporpec-criekTp”, sKi Jal0Th 3MOT'Y OOYHMCIIIOBATH BHECOK KaJIiIO
y CyMapHii akTUBHOCT1 IPOOHU, TOOTO B paJioaKTUBHOMY 3a0pyAHEHH1 TOBKIJIIS
3arajom.

3acTocyBaHHA PI3HOMAHITHUX METOMIB PAIalliiHOTO KOHTPOJIO A€
3MOTY 31MCHIOBATH BUMIPU PaIIOAKTHBHOCTI PI3HUX CKJIAJOBUX CEPEIOBHUIIA,
IpOayKIii Tomo. Bubip METOIIB 3aI€KUTh Bl METH PaJialliiHOTO KOHTPOJIIO.
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open window measure y- and - radiation, with the closed window — only -
radiation.

Dosimeters for measuring of power of dose - and y- radiation can be
divided into devices that register doses in a subzero or base-line range, middle
and high ranges.

Subzero (base-line) range: 0.05uSv/hour - 100uSv/hour.

Midrange: 10uSv/hour - 10mSv/hour.

High range: 1mSv /hours - 10Sv/hour.

For the exposure of radionuclides, measuring of levels of radiation on
locality and radio contamination of objects of external irradiation use devices as
HII- 5, CPII-88-H and T. the Total display and taken in doses of irradiation are
measured other by the dosimeters of AI1-22B, JII- 24, AI1-23A, I1- 1, 11- 11,
etc.

The express methods of radiation control use for the receipt of operative
information on the degree of radio-contamination of objects of environment.

Express-method of determination of specific and volume activity of
gamma-emitting radionuclides in water, foodstuffs, products of plant-grower
and stock-raising is base on measuring with the help of device of CPII- of a 68-
01 power of dose of radiation from cleanly washed-up and ground up tests by
mass 0,7kg, that is accommodated in a with a capacity of one the liter jar or
vessel of Marinelly, and count of her in unit of activity (Bc/kg). Methodology
can be applied at the level of radio-contamination 2:10° - 4-10" Be/1 (kg).

An express-method of determination of specific and volume activity B -
radiating radio nuclides is based on measuring of speed of read-out of particles
from " thick-layers " preparations and next mathematical calculation of activity.

For realization of measuring use the radiometers of KPK-1, PYb-011I,
"Beta". Methodology can be applied at content of radio nuclides in tests not less
than 37 Bce/kg. In the case of the small concentration of radio nuclides in tests
total beta-activity of test determine on ash residue. To increase the concentration
of radionuclides in tests, they are burned and take an ash. An ash is ground in
fine powder. The measuring is carried out by a stationary radiometer.

For the express measuring of specific activity of cesium- 137 use the
dual-link radiometers of PYb- 01 II6, PKI- 05, PYI- 91, spectrometer
"Progress-spectrum", that give an opportunity to calculate payment of potassium
in total activity of test, 1d est in the radio-contamination of environment on the
whole.

Application of various methods of radiation control gives an opportunity
to carry out measuring of radio-activity of different constituents of environment,
products and others like that. The choice of methods depends on the aim of
radiation control.
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2.3 InguBinyaabuunii MmoHiTopusr [7, 10]

[HaMBiAYyanbHUN MOHITOPIHT € HEOOXIAHUM, KOJIU ICHY€ IMOBIPHICTb, 1110
OTpUMaHa JIIOJAMHOIO JI03a TepeBuIye HopMy, BctaHoBieHy HPBY. 3rigno 3
Hopmamu pamiamiiinoi  Oe3neku  Ykpainu (HPBY-97) Ta OcHoBHUMHU
CaHITapHUMHU TpaBWIaMH 3a0e3neueHHs pasianiitHoi 6esnexku Ykpainu (OCITY-
2005) inmamuBigyanbHui no3umerpudHuil KoHTposib (IJIK) € 000B‘s3kOBUM Yy
HACTYyMHUX Bunaakax (HaBoasaThcs Butsru 3 OCITY-2005):

[IK y KOHKpeTHUX JJIsi KOXKHOTO BHUIIAQJKy 00csirax € 00OB'SI3KOBUM
JUIst 0ci0 3 yucna mepcoHany (kareropis A), y SKUX CyMapHa pidHa
edexTHBHA 1033 Moxe jocaratd 10 M3 pik’ (B HOpMambHHX a6o
aBapiitHux ymoBax). [JIK na AEC € 000B's13k0BUM AJis1 BCiX 0Ci0, 1110
BIJIBIYIOTH 30HY CTpOroro pexumy (1. 14.4.10);

- 1K 30BHIIIHBOrO JIOKAJIBHOTO Ta 3arajbHOrO0 ONPOMIHEHHS 3
BUKOPUCTAaHHSAM 1HAMBIAYaJbHUX JO3UMETPIB MOBUHEH MPOBOJIUTHUCH
JUTS 5KTHOK JIITOPOJHOTO BIKY (710 45 pOKiB), sIK1 HAJIEXKATh A0 KaTeropii
A, He3aJIe)KHO BiJl 04iKyBaHOI 103U onpoMiHeHHs (11. 14.4.12);

- B o00oB'si3koBoMy mopsaky [/IK moBuHEH NpPOBOAMTHCH ISl BCIX
KaTeropii MEIUYHOTO TEPCOHANy, ISJIbHICTh SIKOTO TOB'si3aHa 3
BUKOPUCTAaHHAM 3aKkputux 1 BiakpuTtux JIB (1. 14.4.14). ®aktuyHo,
srigao 3 OCITY-2005, IIK € 000B‘SI3KOBUM IJiE BCHOI'O MEIHYHOTO
nepcoHalry KaTeropii A.

VY iammx Bunagkax [/IK He € 000Ba3k0BUM, TOMyCKAETHCS 3MIMCHIOBATH
JO3UMETPUYHUIM  KOHTPOJb MEPCOHANy dYepe3 PErysipHU  MOHITOPUHT
paglalifHO-TIMEHIYHUX TapaMeTpiB Ha pOOOYUX MICISX, Yy MPUMILIEHHSX,
Ha MPOMMAaKIaHYUKY TOLIO.

[Mpunanu [IK, sxi npu3HayeHi abo [Jisi BAKOPUCTAHHS B €KCTPEMaJIbHUX
CUTYyalliil y MUpHHI Yac, abo At 0cOOIMBOrO MepioAy BOEHHOTO Yacy 3a3BUYail
30epiratoThCs Ta BUJIAIOTHCS HACEJICHHIO 3a MiclieM poOoTH abo MpOKMBAHHS
CITy>K0amMu ITUBUIIEHOT OOOPOHHU.

[Mpunamu IJIK — 1me wMiHiaTIOpHI NpPUCTPOi, 3a JOMOMOTOI SIKHX
BU3HAYAIOTh OTPUMAaHy JIOJUHOI0 TIEPCOHATBHY J03y B JCSKIM KOHKPETHIH
cutyarii a0o 3a JAesKuil MeBHUI TMPOMIDKOK Jacy.

Yei mpunmamm  IJIK  xoHcTpykTMBHO MOXkHa momimutd  Ha [JIK
0e3mocepeTHhOT0 BUMIPY, B SKHX TIOKa3aHHS MOKHA 3HIMATH 31 IIKAJIA
npuiaay, Ta npuiaad 0e3 IIKaly 1HAWKaIil («Climiy»), MOKa3aHHS 3 SKHUX
3HIMAIOTh 3a JIONOMOTOK CHELlaJbHUX MNPUCTPOIB, YACTIIIE B CTalllOHAPHUX
yMmoBax. lle moB’s3aHo 3 METOJIOM peecTpallii, MPU3HAYEHHSIM Ta KOHCTPYKIIIEIO
npuiIadiB.
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2. 3 Personnel Monitoring [7, 10]

Personal monitoring is needed, when probably, that dose that is got by an
individual will exceed a norm, set by NRSU.

According to Norms of radiation safety of Ukraine (NRSU - 97) and
Basic sanitary rules of providing of radiation safety of Ukraine (BSRU - 2005)
individual dosimetric control (IDC) is obligatory in next cases (self-controls
over are brought from BSRU - 2005) :

- IDC in certain for every case volumes is obligatory for persons from a
number a personnel (category of A), in that a total annual effective
dose can arrive at 10mSv-year’' (in normal or emergency terms). IDC
on NPP is obligatory for all persons that visit the zone of the strict
mode (p.14.4.10);

- IDC of external local and general irradiation with the use of individual
dosimeters must be conducted for the women of genital age (45 to),
that belong to the category A, regardless of the expected dose of
irradiation (p.14.4.12);

- in the obligatory order of IDC must be conducted for all categories of
medical personnel activity of that is constrained with the use of the
closed and open SIR (p. 14.4.14). Actually, according to BSRU - 2005,
IDC is obligatory for all medical personnel of category of A.

In another cases IDC is not obligatory and assumed to carry out
dosimetric control of personnel through the regular monitoring of radiation-
hygienical parameters on workplaces, in apartments, on industrial ground and
others like that.

Devices of 1/IK, that is appointed or for the use at extreme situations in a
peace-time, or for the special period of war-time usually kept and given out to
the population at the place of work or residence of civil defensive services.

Devices of IDC are miniature devices by means of that determine the
personal dose got a man in some certain situation or for some certain interval of
time.

All devices of IDC structurally can be divided into those in that a
testimony can be taken off from the scale of device directly (direct indexes), and
without the scale of indication ("blind"), testimony from that take off on the
special devices, more often in stationary terms. It is related to the method of
registration, setting and construction of devices.
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Ha cborojHimHii 1€Hb BUKOPUCTOBYIOTHCSI TPU TOJIOBHI TUIH MPUIIAIIB
JO3UMETPUYHOTO KOHTPOJIO: KUIICHBKOBI TO3UMETPH, SIKI MPAIIOIOThH Ha 0asi
IOHIBIIIIHHOTO ~ METOAYy  peecTpamii  pamiamii, (OTOAO3UMETPH i
TepMoTtoMiHectieHTH1 go3umerpu (TJLT).

KumenbkoBi 103UMeTpU - MaJICHbKI MPUCTPOI (PO3MIPOM 3 PYUKY), SK1
MO>KHA MOMICTUTH B KHIIIEHIO COPOUYKH abo saboparopHoro xanaTty. B kopmyc
J03UMETpa BMOHTOBAaHA IHTETpyIOYa I1OHI3aIlifiHA KaMmepa 1 KOHAEHcaTop,
KUBJICHHS SIKMX 3J1MCHIOETHCS TIepea poOOTOIO BiJl 3apsaHOTO Tpuctporo. [Ipu
Jii Ha 3apsAKEHUN TO3WMETP BHUIPOMIHIOBAHHS B poOOYOMY 00’€Mi Kamepu
BUHUKAE 10HI3aLIHHUN CTPYM, KM 3MEHIIy€e MOYaTKOBUMN 3apsii KOHJEHcaTopa
1 KaMmepu, a BIAMOBIAHO 1 MOTEHINA BHyTleIHI)OFO €JIEKTPONly JO3UMETpA.
3MEHIIIEHHS TOTEHIlialy, MPOIMOpLiiHe J031 OMPOMIHEHHS, BUMIPIOETHCS 3a
JIOTIOMOTOI0 €JIEKTPOCKOIIA, 3 SIKUM 3’ €/IHaHA PyXOMa Bi3UpPHA IJIATHHOBA HUTKA.
BigxuieHHss HUTKU BiJl HYJIHOBOI MO3HAYKH € TUM OUIBIINM, YUM O1jIbIIA 4032
OTIPOMiHEHHS. Y 03uMeTpax 0e3mocepenHbOr0 BUMIPY /1032 BUMIPIOETHCS 3a
JIOTIOMOTOI0  BIJIIKOBOTO MIKPOCKOMY, IlIKajga SKOro mporpagyioBaHa Yy
pentrerax. “Hemnpsimi” no3umeTpu nmoTpeOyrOTh JAOJATKOBOIO OOJAIITYBaHHS
JUISL “34MTYBaHHA ~ Pe3yJbTaTiB BUMIpY. JlO3UMETp HOCATH y KMIIECHI OASATY 1
NEPIOANYHO CIIOCTEPIraloTh 3a BEJIMYMHOIO 103U OMPOMIHEHHS, OTPUMAHOI IiJ
gac poOoTH.

TunoBuii mpuiaa, 1O Mpame Ha OCHOBI ¢oTorpadiyHOrO METOTy
peecTpaliii 10HI3yI0YOr0 BUIIPOMIHIOBAHHS, CKIIAJIAETHCS 3 KACETH, KOPITYC SIKOT
HE TMPOIYCKAae CBITIA, Ta 3alpecOoBaHUX 3 BHYTPIIIHBOI CTOPOHU KOPIYCY
G1IbTPIB, K1 BUKIIOYAIOTH JEAKI BUAW BUIPOMIHIOBaHb. YCEpEIUHY KaceTH
3aKJIagaloTh (POTOIIIIBKY, SIKa € JIETeKTOpOM JO3UMETpa. 3a 3BHYAEM
BUKOPHCTOBYIOTh /Bl IUTIBKH, OJIHA 3 SIKUX € YyTIUBOIO JJO PEHTTE€HIBCHKOTO a00
rama-BUIIPOMIHIOBAHHS B €eHEpreTHYHOMY Jiana3oHi Bil 16xeB no 3Mes, apyra
- 1o Oera-npomeHiB 3 eHeprieto Big 200keB mo 1Mes. Paaioizoromnu, 1o
BHIPOMIHIOIOTh GeTa-IpoMeHi HIKUMX eHepriit (Hampuknaz, “H, '*C, *S), e
MOXYTb OyTH BUSBJICHUMHU 32 JOIOMOT'OI0 (POTOJETEKTOPIB.

HasiBHicTh PibTPIB J1a€ 3MOTy 3a €10 Ha IUIBKY PO3PI3HATH pajialliifHe
BUMPOMIHIOBaHHS 3a BuJaMHu (OeTa, PEHTreHIBCbKE, Tama, HEUTpPOHM) Ta
eHeprigsmu. «Binkpure» BikHO (TOOTO, BIACYTHICTH (UIBTPY) JTO3BOJISIE YCIM
BUJIaM BUIPOMIHIOBaHHS JOCTATHBOI €HEPTrii MPOXOIUTH Ta 3aCBIUYBATH ILTIBKY.
[InacTukoBuii (uIbTp mNorMHAE  OETa-eNEeKTPOHM HHU3BKUX eHeprii. [Hmm
GinbTpH, Taki, sIK MiIHUNA a00 CBUHLIEBUM, MOTJIMHAIOTH BUCOKO €HEPreTUyHi [3-
eJIEKTPOHHU Ta BCE 1HILIE, OKPIM ramMa-BUIIPOMIHIOBaHHS BUCOKOi eHeprii. LIIBuki
HEUTPOHH B3a€EMOMIIOTH 3 KaAMIEBUM (UIBTPOM, BUKIHMKAIOYM MOYOPHIHHS
wiiBky. [loBUIbHI HEWTPOHM B3AaEMOJIIOTH 3 aTOMaMU HITPOT€HY Yy
KEJTATHHOBOMY TMIUIOAOKI IUIIBKM 3 YTBOPEHHSIM MPOTOHIB, TPEKH SIKUX
HiApaxoBYIOThCsA. UncenbHe 3HAYCHHsS] €KBIBAJICHTHOI /J03M BH3HAYAETHCS 3a
CTYNEHEM IIUTbHOCTI TOYOPHIHHS (POTOIIIBKH, 1110 BUMIPIOETHCS 32 JI0MIOMOT OO
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Three major types of monitoring devices in use today are: pocket
dosimeters that work on the base of ionization method of registration of
radiation, the film badge, and the thermoluminescent dosimeter (TLD).

The Pocket dosimeters are small devices (about the size of a marking pen)
one can carry in a shirt or lab coat pocket. An integrating ionization chamber
and condenser are mounted in the corps of dosimeter, the feed of that comes
before work from a charge device. When radiation passes through the sensitive
volume of the dosimeter, there is an ionization current that diminishes the initial
charge of condenser and chamber, and accordingly of potential of internal
electrode of dosimeter. Reduction to potential, proportional to the dose
irradiation is measured by means of electroscope with that a movable platinum
filament is connected. Deviation of filament from a zero mark is the more than
greater dose of irradiation. In the dosimeters of the direct measuring a dose is
measured by means of counting out to the microscope the scale of that is
calibrated in roentgens. "Indirect" dosimeters need additional arrangement for
the "read-out" of measuring results. A dosimeter is carried in the pocket of
clothing and periodically looks after on the size of the dose of irradiation, got
during work.

A typical device that works on the basis of photographic method of
registration of ionizing radiation consists of cassette, the corps of that does not
skip light, and filters that eliminate some types of radiations placed on the inside
of corps. Into a cassette mortgage a film that is the detector of dosimeter.
Usually use two tapes, one of that is sensible to x-rayed or gamut-radiation in a
power range from 16keV to 3MeV, second - to beta-rays with energy from
200keB to 1MeB. Radioisotopes that radiate beta-rays of more subzero energies
(for example, 3h, 14c, 35s) can not be educed by means of photo-detector.

The presence of filters gives an opportunity after operating on tape to
distinguish a radiation after kinds (beta, x-rayed, gamut, neutrons) and energies.
An "open" window (i.e., no filter) allows all radiations of sufficient energy to
pass and expose the film. A plastic filter absorbs most low energy beta radiation.
Other filters such as copper or lead absorb most high energy beta radiation and
all but high energy gamma radiation. Fast neutrons interact with a cadmium
filter to produce film blackening. Slow neutrons interact with the nitrogen atoms
in the film's gelatin layer and the resulting proton tracks are counted. The
numeral value of equivalent dose is determined after the degree of growing
closeness of black of film, that is determined by photocell and given out on a
pointer device that gives result in rem.
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10H13aL1MHOT0 METOIy peecTpallli BATPOMIHIOBAHHS (POTOETIEMEHTY 1 BUIAE€THCA
Ha CTPUIOYHMI Mpuiaja, SKui nporpajayiioBaHuil y oepax.

TepmomtominecuentHi gozumerpu (TJIJI) — cywacHl npunagum, sKi
OCTaHHIM 4YacoM WAyThb Ha 3aMiHy (OTOIUTIBKOBUM Ta 1OHI3AI[IHHUM
no3uMeTpaM. BoHM mpencTaBisioTh COOOK MalleHbKi YMIIM, BUTOTOBJICHI 3
dbropucToro Jitiro a00 PTOPUCTOrO KaNBINIO 1 T. 1H., IKI HAKOMUYYIOTh €HEPTito
miJ €0 BUIPOMIHIOBAHHS 3a PaxyHOK TMEPEeXOJy aTOMIB  KpHUCTAly Yy
30ypKeHuit cTan 1 30epiratoTh il 0 MOMEHTY BUMIPIOBaHHS (TEPMIYHOTO
BU3BOJICHHs ~ eHeprii). [lpu HarpiBaHHI 4Wma HaKOMHUYEHA  EHEPTid
BUBUIBHIOETBCSL Yy BUTJIAJI CBITJIA, CBITJIOBUH TOTIK $KOTO MPOMOPLIHHHIMA
oTpuMaHiii 1031. CBITJIOBHI MOTIK, BUAUICHUH [IETEKTOPOM MpU TEePMIYHIN
00poOI11i, TIEPETBOPIOETHCS (POTOCTEKTPOHHUM MMOMHOXKYBAue€M B €ICKTPUIHHIMA
CTPyM, 1 Jaii 3a JOMOMOTOI0 U(PPOBOTO MEPETBOPIOBAYA y YACTOTY IMITYJIBCIB.
TepMonmtoMiHECTIEHTHI TO3UMETPH T03BOJISIIOTH MIPOBOJUTH KOHTPOJIb Y CAMOMY
HIMPOKOMY Jiamna3oHi 103 — Bia SMkpan 110 (5-10)- 10° pa.

2.4 PagiauiiiHo-ririeniyHuii Mmonitopunr [11, 12]

PaniariiiHo—TirieHiYHUN MOHITOPUHT € OJHIEIO 3 CKIAJOBUX JIEPKABHOTO
COIIJIbHO-TIT1€EHIYHOTO MOHITOPUHTY, SIKHH TpEJACTaBiIsie COO00K CHUCTEMY
CIIOCTEPE)KCHHS, aHalli3y, OIIHKK 1 MPOTHO3y CTaHy 370pOB’S HACEJICHHS Ta
CEpeNIOBUINA KUTTEMSUIBHOCTI JIIOJIMHUA, a TAaKOXX BUSBIEHHS TPUYUHHO-
HACJIIJIKOBUX 3B’SI3KIB MK CTAHOM 37I0pOB’Sl HACEJIEHHS Ta BIUIMBOM Ha HHOTO
dakTopiB cepemoBUIA KUTTEMIsSUIBHOCTI  mioguHu. [licms  peopranizartii
CaHemiACTy>KOM CTBOpEHHsA Ta 3ale3meueHHs (YHKI[IOHYBaHHS €(QEeKTUBHOI
HAI[IOHATHHOI CHUCTEMH MOHITOPUHTY Ta OIHKKA y cdepl TpoMajaChKoro
3M0pOB’Sl TOKIAAA€ThCsd Ha JepkaBHy ycTraHoBy «lleHTp rpomManachkoro
310pOB'st MiHICTEpPCTBA OXOPOHU 3JI0POB'A Y KpaiHm».

Orxe, paniamiitHo-TirieHiunuii Mouitopunr (PIT'M) sBasie coGoro
JIEp’)KaBHY CHCTEMY KOHTPOJIIO 3a pajialliifHOI0 CKJIaJ0BOI0 CepeloBUIIA
JKUTTEAISUILHOCTI JIFOTHHU.

Ha moyatkoBomy etami ocHOBHUM 3aBiaHHsSM PI'M OyB MOHITOpPUHT
pPaIloaKTUBHOCTI HABKOJIMIIHBOTO CEPEAOBHINA, ITOB’SA3aHOI 3 HACIIKaMHU
BUNpoOyBaHHs sinepHOi 30poi. [li3Himie A0 1BOro MPHUETHABCS MOHITOPUHT
pamiamiiino HeOe3meuHux mnpomucioBux o00’ekTiB  (AEC, pamioximiuHi
HiANPUEMCTBA, YPAHOBI KOMAJIbHI Ta 1H.), @ TAKOXK BUPOOHHUOTO CepeOBUIIA HA
OIANPUEMCTBAX, J€ BHKOPUCTOBYBAJIHMCH JDKEepeda 10HI3YIOUOro BHIPOMI'
HIOBaHHS (MMPOMUCIOBICTh Ta MeaunuHa). [licms YopHOOMIBCHKOI KaTacTpodu
cepiiozHuM 3aBAaHHsM PI'M cTamo Bu3HAuYeHHS 103 ONPOMIHEHHS PI3HUX
KOHTHUHI€HTIB HACEJIEHHS, SIK1 MOCTPAaXK1aJIl BHACIIAOK ONMPOMIHEHHS (YYaCHUKU
JKBIJALll HACTIAKIB aBapii, €BaKyloBaHE HACEJICHHs, MEIIKAHII Pagi0OaKTUBHO
3a0pyIHEHUX TEPUTOPI).
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Thermoluminescent dosimeters (TLDs) are modern devices that lately go
to replacement a photo to the pellicle and ionization dosimeters. They present by
a soba little yumm, made from fluorine lithium or fluorine calcium, etc., that
accumulate energy under the action of radiation due to the transition of atoms to
the crystal in the excited state and keep her to the moment of measuring (thermal
liberation of energy). At heating of chip the accumulated energy frees oneself
as light the light stream of that is proportional to the amount of radiation
received. The light stream distinguished by a detector at heat treatment
transforms a photoelectronic multiplier in an electric current, and farther by
means of digital transformer in frequency of impulses.

Thermoluminescent dosimeters allow conducting control in the wide
range of doses - from Surem to (5-10) 10°rem.

2.4 Radiation-hygienical monitoring [11, 12]

The Radiation-hygienical monitoring is one of constituents of the state
socialhygienical monitoring, that presents by system of supervision, analysis,
estimation and prognosis of the state of health of population and environment of
vital functions of man, and also exposure of causal connections between the
state of health of population and influence on him of factors of environment of
vital functions of man. After reorganization of sanitary-epidemic service
creation and providing of functioning of the effective national system of
monitoring and estimation in the field of a public health came to public
institution "Center of public health of Ministry of health Ukraine"

Thus, the radiation-hygienical monitoring (RHM) 1is the state checking
system after the radiation constituent of environment of vital functions of man.

On the initial stage to the basic tasks of RHM there was monitoring of the
radio-activity of environment, related to the consequences of nuclear test. Later
it was joined by monitoring radiation dangerous industrial objects (NPP, radio-
chemistry enterprises, uranium mineries and other), and also productive
environment on enterprises, where the sources of ionizing Bunpomi' were used
HioBaHHs (industry and medicine).

Determination of doses of irradiation of different contingents of
population, that suffered as a result of irradiation (participants of liquidation of
consequences of accident, evacuated population, habitants of radioactively
muddy territories), became after the Chornobyl' catastrophe to the serious tasks
of RHM.
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CyuacHuii erami  po3Butky PI'M, moB’si3aHuil 3 HEOOXIJHICTIO OLIIHKU
NPUPOAHOI KOMIIOHGHTH ONPOMIHEGHHS HACEJICHHS, OCKUIBKM BOHA €
BU3HAYAJILHOIO B 3arajbHii 1031 ONPOMIHEHHS JIFOJIUHH.

3rinzHo 3 “KOMIUIEKCHOIO  TPOTpaMoOr0  3AIHCHEHHS  JIepKABHOTO
CaHITapHOI'0 HArJsay B raiysl pamiamiiHoi O0esneku Ykpainu” B 00’em PI'M
BXOJISATh:

- KOHTPOJIb TaMMa-()OHY TEpUTOPIT Ta B MPUMIIICHHSIX;

- JI03U OINpPOMIHEHHS TIEPCOHANy Ta TMAIllEHTIB PEHTTeHIBCBKUX Ta
PaloNOTIYHUX BIIJIJICHD JIIKYBaJbHUX 3aKJIaI1B,

- KOHTPOJIb PIBHIB PaJll0aKTUBHOCTI XapYOBHUX MPOAYKTIB Ta MUTHOIT BOJIU
3 MOJIAJIBIIUM PO3PAXYHKOM /103 OMPOMIHEHHS HACETICHHS.

B ocTansi poku 10 06’e€My KOHTPOJIIO Jojanucs OyniBedbHI MaTepiaiu Ta
CHpOBHMHA, ~Rn B NPUMILICHHSX, a4 TaKOX IPHPOJHA pAaTiOAKTHBHICTh
BUPOOHUYOTO CEPEOBUIIIA.

[IpotupanmiallifiHuii  3aXMCT HACENCHHSA BIiJl MEXHO2EHHO-NIOCUTEHUX
ooicepen npuUpoOHO20 NOX00JCeHHs: B TIOOYTI 1 Ha BUPOOHHUIITBI 3a0€3MeUyeThCS
BBEJICHHSM HOPMATHBIB JIBOX PiBHIB KOHTPOJIIO:

- pisenb 0008'a3k06UX Oili — TPHU TONEPEIKYBATLHOMY paJlialliiHOMY
KOHTPOJTI;

- pigeHdb Oiti — IPU TOTOYHOMY paiallifHOMy KOHTPOJII.

st 060X piBHIB BCTAHOBJICHI HACTYMHI pajialiiiHi TOKa3HUKH, SK1
MO>KHA BUMIPIOBATH:

- e(dexTuBHa TMTOMAa AKTUBHICTh TPHUPOAHUX PAMIOHYKIIIIB B
OyAiBeNbHUX MaTepianax 1 MiHepasbHiil OyAiBeNbHIi CUPOBUHI;

- TIOTYXXHICTh TIOTJIMHEHOT JI03W TaMMa-BUIIPOMIHIOBAaHHS B TOBITPI
IPUMIIICHB (3 YpaxyBaHHSIM IPUPOIHOTO pajiaiiiiHoro Gony);

- cepeHbOpPIYHA €KBIBAJICHTHA piBHOBakHa 00'eMHa akTUBHICTH (EPOA)
130TOMIB PaJiOHy B MOBITP1 MPUMIILEHB;

- MATOMA PA/II0AKTUBHICTh TPUPOIHUX PAAIOHYKIIIIIB B MUTHIN BOI;

- e)eKTUBHA MUTOMA aKTHUBHICTh MPUPOJHUX PATIOHYKIIIIB Y BUpPoOax 3
dbapdopy, pasiHcy, CKIIa 1 TIIMHY;

- edexkTMBHA TIMTOMA aKTUBHICTh HNPUPOJHUX PATIOHYKIIIIB Yy
MiHEpaIbHUX T0OpUBaX, OApBHHUKAX 1 rIa3ypi;

- e(dekTMBHa TMTOMA aKTHBHICTh NPHUPOAHUX PAMIOHYKIIIAIB B
KapTOHAXKHO-TAMIEPOBIN MPOTYKITI.

KinpkicHi HOpMaTHBH PIBHIB Aii A7 TEXHOT€HHO-MIACUICHUX JXKEPEI
MPUPOHOTO TOXOJKEHHS HaBeeH1 B Tabmwmi 2.1,

[Ipy mepeBulleHHI HOPMATWBIB, fAKI BUSBISIOTBCA HA  CTajii
MOTIEPE/KYBAIBHOTO  PAAIaIlifHOTO  KOHTPOJIO, 3aBXKIU  JIOIUIBHUM €
BTpYYaHHs, HAIIpaBJICHE HA TX 3HIKCHHS.

3rigno 3 BuMoramu OCIIY, no3a onpoMiHEHHS IEPCOHAITY, IKUW MPAIOe
3 Mareplajamu, 10 MaroTh MIJBUILEHUA BMICT MPUPOJHHUX DPANIOHYKIIIIB, HE
MIOBUHHA TICPEBUIIYBAaTH 5 M3B Ha PIK.
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Modern the stage of development of RHM, related to the necessity of
estimation of natural component of irradiation of population, as it is the main in
the general dose of irradiation of man. According to the "Complex program of
realization of state sanitary supervision in industry of radiation safety of
Ukraine" in the volume of RHM enter:

- control of background of gamut of territory and in apartments;

- doses of irradiation of personnel and patients of the x-rayed and
radiological separations of curative establishments,

- control of levels of radio-activity of food products and drinking-water
with the further calculation of doses of irradiation of population.

In recent year to the volume of control building materials and raw
material were added, *’Rn in apartments, and also natural radio-activity of
productive environment.

Against radiation protecting of population from technogenic-increase
sources of natural origin in the way of life and on a production provided by
introduction of norms of two levels of control :

- a level of obligatory actions - at preventive radiation control,

- a level of actions - at current radiation control.

For both levels next radiation indexes that can be measured are set:

- effective specific activity of natural pagionyxmiaiB in building materials
and mineral building raw material;

- power of absorbed dose of gamma-radiation in mid air of apartments
(taking into account a natural radiation background);

- average annual equivalent equilibrium by volume activity (EEVA) of
isotopes of radon in mid air apartments;

- specific radio-activity of natural radionuclides in a drinking-water;

- effective specific activity of natural radionuclides in wares from
porcelain, glazed pottery, glass and clay;

- effective specific activity of natural radionuclides in mineral fertilizers,
dyes and glaze;

- effective specific activity of natural pagionykmiais in cardboard - paper
products.

The quantitative norms of levels of action for technogenic-increase
sources of natural origin are driven to the table 2.1.

At exceeding of norms that appear on the stage of preventive radiation
control, always expedient is the interference sent to their decline.

According to the requirements of BSRU, the dose of irradiation of
personnel, that works with materials that have enhanceable maintenance of
natural radionuclides, must not exceed 5 M3B on a year.
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Tabmuug 2.1 KinbKicHI HOpMaTUBU PIBHIB Jii AJI1 T€XHOTE€HHO- MIJICUIIEHUX
JUKepea MPUPOJHOTO MOXOIKEHHSI

PiBens npoBeneHHs
3ax0/liB
. o PiBenb
[Iepenik Moka3HUKIB 1 . oy . .
HOPMOBAH ITAPAMETPH 00O0B'SI3KOBUX 1N PiBeun IIII\/’I
(morre- (morouyHM
peKyBaIbHUI KOHTPOJIb)
KOHTPOJIb)
e(peKTHBHA MUTOMAa AKTHBHICTh 1 kiac <370 -
MPUPOJHUX PANIOHYKIIJIB B 2 Kjac 370-740 -
OyniBelnpbHMX  Marepiaimax i 3 Kiac 740-1350 -
cuponHi (Bkkr) 4 xnac > 1350 -
MOTYXXHICTh ~ TOTJIMHEHOI ~ JIO3W  TaMMa-
BUIIPOMIHIOBAaHHS B TOBITPI  MPUMIIICHb 30 50
(MKP'ron'l)
cepennbopiuHa  EPOA  i30oTomiB pagoHy B “*Rn - 50 “*Rn - 100
noBitpi npumimens (bk'm™) *Rn-3 *Rn—-6
epeKTHBHA MHUTOMAa AaKTHUBHICTh TNPHUPOIHUX
paliOHYKJIiIB B  MIHEpalbHUX  JOOpUBax
| 1850 -
(bk-kr™)
e(eKTUBHA THUTOMA AaKTHUBHICTb MPUPOJTHHUX
panioHykiIiiB y BUpoOax 3 dapdopy, ¢asHcy, - 370
ckia 1 riman (b xr™)
epeKTHBHA NUTOMAa AaKTHUBHICTh TNPHUPOIHUX
PamiOHYKIIIB B MiHEpaJbHUX  OapBHUKaX 1 - 1400
rinasypi (Bk-kr’)
aKTUBHICTh TPUPOJIHUX PAAIOHYKIIJIIB B “®Ra- 1,0
mutHi Bomi (BK-Kr ) *Ra- 1,0
- **Rn - 100,0
U (mpuponna
cymim) - 1,0
epeKTHBHA THUTOMAa AaKTHUBHICTh IPHPOTHUX CcUpOBHHa- 555;
PafioOHYyKITiIiB B KapTOHAXXHO-MANIEPOBiN - roTOBa MPOAYKIIiS
npoaykuii (Bx-kr’') - 370

Ha crazii noto4yHoro paaianiifHOTo KOHTPOJIIO NEPEBUILIEHHS HOPMATUBIB
1HO/II BHMara€ BTPYYaHHs, HANpPaBJICHOIO HA 1HIIE TEXHOTECHHO-MIACUIICHE
OPUPOAHE JIKEPENIO 3 ypaxXyBaHHAM CyMapHOi /103U ONPOMIHIOBAHHS BiJ BCIX
TE€XHOTE€HHO-M1ICUJIEHUX JXKEPEN MPUPOTHOTO MOXOIKEHHS.

B HPBY-97 HOopMyIOThCS JOMYyCTUMI PIBHI HAJXOJKEHHS PaJlOHYKIIIIB
yepe3 OpraHud JWXaHHS 1 JIOMyCTMMI KOHIIGHTpaIlii B TMOBITPpI POOOYMX
npuMiIeHb g oci® kateropii A 1 b, a Takox gomycTumi piBHI HaIXOKEHHS
PaJIOHYKIIIIIB Yepe3 OpPraHu TPABJICHHS, KOHIIEHTpAIIll B MOBITP1 1 BOJ1 I OC10
kareropii B. Po3paxyHku HaIXO/DKEHHS  PAJIOHYKIIJIIB B  OpraHi3Mm
3MIMCHIOIOTHCS 3a hopmyramu, HaBeaeHuMu B HPBY-97. Tyt xe HaBoasThCs

59



Table 2.1 The Quantitative norms of levels of action for Texnorenso- of
increase sources of natural origin

Level of realization of events
Level of
List of indexes and rationed parameters obhgatory Level of actions
actlon?. (current control)
(preventive
control)
effective specific activity of 1 knac <370 -
natural radionuclides is in 2 KJac 370-740 -
building materials and raw 3 Kiac 740-1350 -
material (BC'kg'l) 4 Kac > 1350 _
power of absorbed dose of gamma-radiation in
mid air of apartments (uR-hour™) 30 50
average annual EEVA of isotopes of radon in *?Rn — 50 *22Rn - 100
mid air apartments (Bc'm™) *Rn -3 *Rn—6
effective  specific  activity  of  natural
radionuclides in mineral fertilizers (Bc-kg™) 1850 -
effective  specific  activity  of  natural
radionuclides in wares from porcelain, glazed - 370
pottery, glass and clay (Bc-kg™)
- effective specific activity of natural
radionuclides in mineral dyes and glaze - 1400
(Berkg)
activity of natural radionuclides in a drinking- “®Ra- 1,0
water (Bc-kg'l) 22%Ra - 1,0
- *Rn - 100,0
U (mpupoaHa
cymim) - 1,0
effective  specific  activity = of  natural CUpOBHUHA- 555;
pamionykmiaiB in cardboard - paper products - TOTOBA MPOTYKITis
(Bc-kg™) -370

On the stage of current radiation control of exceeding of norms sometimes
requires the interference sent to other technogenic-increase natural source taking
into account the total dose of irradiation from all technogenic-increase sources
of natural origin.

In NRSU-97 the possible even receivabless of pagionykiiaiB are rationed
through the organs of breathing and possible concentrations in mid air of
working apartments for the persons of category A and B, and also possible even
receivabless of radionuclides through the organs of digestion, concentration in
mid air and to water for the persons of category of C. Calculations of receipt of
pPagloOHYKIIIIB in an organism come true after the formulas driven in NRSU-97.
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Tyr ke  HaBOIATHCS 4YHUCENbHI 3HAYEHHS JONYyCTUMHUX pIBHIB OeTa-
3a0pyTHEHOCT] WIKIPH, 3aCO0IB 3aXUCTY 1 pOOOYUX MOBEPXOHbD.

ITicns amapii Ha YopHoOunbcbkiik AEC BUHUKIA HEOOXIJTHICTD
HOPMYBAHHS BMICTY PaJlOHYKJIIJIIB B Xap4OBUX MPOJYKTax 1 BOJi. Y 3B’S3KY 3
M  MIHICTEPCTBOM  OXOpPOHH 3J0pOB’s  YKpaiHM CBOIMH  HaKa3aMH
3aTBEP/DKYBajo HOpMaTUBM Ha 1 mnoka3Huku. OctanHi «JlomycTumi piBHI
BMiCTy pamioHykmigiB ~'Cs i 'Sr y MPOAYKTaX XapuyBaHHS Ta MATHIH BOMI»
3arBep/keHl HakazoM MO3 VYkpainm Big 03.05.2006. Ne 256. 3HaueHHS
JOMYCTUMUX PIBHIB BCTAHOBIICHO JIJIsL OUTHIN HIXK T’ SITUACCITH TPYN MPOAYKTIB
Ta BOJH.

YucenbHl BEIMYMHU JOMYCTUMHUX PIBHIB BCTAHOBJICHI BUXOISYM 3 HE
MEePEBUIICHHST €EKTUBHOI PIYHOI JT03W BHYTPINIHBOTO OMpOMiHIOBaHHS 1 M3B
IPU CHOKMBAaHHI  CEPEIHBOPIYHOTO PAIIOHY XapuyBaHHS JTOPOCIIOi JIFOJIUHH
(Tabu. 2.2).

. . . . . 1
Ta6urs 2.2 3HaueHHs IOMYCTHMHUX PiBHIiB BMicTy pamionykmigis °'Cs
- 90 .o . -1 -1
1 ~ Sr B OCHOBHUX MNpOJYKTax XapuyBaHHs Ta nuTHid Boai (bk'kr, bka)

Nor\im HaitmMeHyBaHHS TPOAYKTY PCs St
1. X116, X1100TPOTyKTH 20 5
2. Kapronmus 60 20
3. OBoui 40 20
4. PpyKTH 70 10
3. M's1co 1 M'SICONPOTYKTH 200 20
6. Puba cBixka Ta MOpoKeHa 150 35
7. MoOJI0KO Ta MOJIOKOITPOAYKTH 100 20
8. STttt oo 100 30
0. Bona nutHa 2 2
10. AJKOTOJIbHI HaIol 50 30
11. bezankoronpH1 Hanoi 20 20
12. JIikapchKi pOCIMHH 200 100
13. ['pubu cBiXkI 500 50
14. Jlutsde xapuyBaHHS 40 5

JUis  BU3HAYEHHS BIANOBIJHOCTI XapuyoOBHUX MPOAYKTIB KpUTEPIsIM
pajiaiiitHo1 6€3MeKH BUKOPUCTOBYEThCS MOKa3HUK BiAMOBIAHOCTI (B), 3HaueHHs

SAKOI'O po3paxOBYETHCA 3a PC3yJIbTaTaMH BI/IMipIOBaHH}I MMUTOMHUX aKTUBHOCTEHU

137 .90
Cs 1 "Sr:

ACs ASr
+

" JIPes  JIPs:

: o 137 ;90
ne Acs . Ag - pe3ysIbTaTH BUMIPIOBaHb NMUTOMUX akTHBHOCTEM -~ Cs1 ~Sr B

- - - 137 .90
xapuyoBomy nponaykrti; JIPcs 1 APs, — HopMmatuBu BMmicty ~Cs 1 ~Sr B
XapuyoBOMY MPOIYKTI.
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Xap4yoBuil MPOAYKT BBAKAETHCS MPUIAATHAM JI0 BUKOPUCTAHHS, SKIIO
Numeral values over of possible levels of B- muddiness of skin, facilities of
defence and working surfaces are here brought.

After an accident on Chornobyl' NPP there was a necessity of setting of
norms of content of radionuclides for food products and water. In this
connection by Ministry of health of Ukraine asserted norms the orders on these
indexes. Last "Possible levels of content of pamionykiimiB 37Cs and °Sr in
foodstuffs and drinking-water" Ministry of health of Ukraine ratified by an
order from 03.05.2006. Ne 256. The value of possible levels is set for more than
fifty groups of products and water.

The numeral sizes of possible levels are set coming from not exceeding of
effective annual dose of internal irradiation of 1mZy at the consumption of
average annual ration of feed of the grown man (table. 2.2).

Table 2.2 Value of possible levels of content of radionuclides *’Cs and
*gr in basic foodstuffs and drinking-water (Bc-kg™', Be- 1)

No Name of product PCs St
1. Bread 20 5
2. Potato 60 20
3. Vegetables 40 20
4. Fruit 70 10
5. Meat 200 20
6. Fish - fresh and frozen 150 35
7. Milk 100 20
8. Egg of bird 100 30
0. Drinkable water 2 2
10. Alcoholic beverages 50 30
11. Soft drinks 20 20
12. Medical plants 200 100
13. Mushrooms (fresh) 500 50
14. Child's food 40 5

For determination of accordance of food products to the criteria of
radiation safety the index of accordance (B), the value of that settles
accounts on results measuring of specific activity >’Cs and *Sr:

B: ACs n ASr

JIPcs  JIPs:

where Ac,, As; are results of measuring of specific activity ¥7Cs and
*Sr in a food product; JIPcs and JIPs, are norms of content 7Cs and *°Sr in
a food product.
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B +0,6AB < 1,0, ne AB — abGcomoTHa moxuOka BH3HAYCHHS ITOKa3HUKA
BIJIITIOB1THOCTI.

[Ticnss YopHOOMIBCHKOI KaTacTpo(u TakKoK OyJM BBEIECHI HOPMAaTUBU
BMmicty °'Cs B mpoayKiii j1icoBoro rocrmogapcrsa. OCTaHHI HOPMATHBH OyItH
3aTBep/ukeHl Hakazom MO3  Vkpainm Big 31.10.2005. Ne 573  «lIIpo
3aTBEPXKCHHS JIEPKABHOTO TIrl€HIYHOTO HOpMaTuBY «['iri€HIYHUN HOPMATHUB
MATOMOI aKTHBHOCTI pamionykmiaiB =~ Cs Ta *’Sr y AepeBHHi Ta IPOIYKIi 3
nepeBuHu». [lpu nmepeBHIleHHI BCTAHOBIEHUX HOPMATHBIB BUPOOU 1 CHPOBUHA
H1JUISITaI0Th BUITYUYEHHIO 3 TOJAIBIINM MTOXOBAHHSIM.

PanianiifHO-TIri€HIYHUNA MOHITOPUHT MOJIOKA, KapTOIUIl Ta Pi3HUX 1HIIMX
MPOJYKTIB BJIACHUX TOCTOJAPCTB Ta JICOBOTO TOCIOAAPCTBA 3IIHCHIOETHCS
00JTaCHUMU PATI0JIOTIYHUMU T PO3ALIAMH.

[lepenik BimiOpaHUX s AOCTIIKEHHS XapyOBHUX MPOIYKTIB TOBUHEH
BIJIMOBIJIATH pALllOHy XapuyBaHHA HACEJIEHHS JaHOrO pErioHy, W00 Jae
MO>KJIUBICTh PO3PaxyHKY 103, SKI OTPUMY€E HACEJIEHHA 3a PaXyHOK MPOJYKTIB
xapuyBaHHs. [Hpopmallis Ipo KUIbKICTh MPOJAYKTIB, 10 CIMOKUBAE HACEIICHHS,
3HAXOJMUTHCS B PETIOHATBHUX YMPABIIHHIX CTATHUCTHKH, JUIS JITEH 11 MOXXHa
OTpUMMATH LUISXOM BUBYEHHS PAIllOHIB XapuyBaHHsS B LIKOJaX-lHT€pHATaxX Ta
JTUTSYUX JOIIKITPHUX 3aKjIaaax.

JlpyruM  HanpsMKOM paalaifHO-TITIEHIYHOTO  KOHTPOJIO /103
BHYTPIIIIHHOT'O OMPOMIHEHHS HACEJICHHS € X BU3HAYCHHS 3a JAHUMHU IPSIMOTO
BUMiproBaHHs °'Cs B opraismi mogunn. KOHTPOIb peami3yeTbcs CHIAMH
nabopaTtopli JIYWIBHHUKIB BHUIPOMIHIOBAHHS JIOJUWHU Jlep)KaBHOI yCTaHOBH
“HamionanbHUl HAyKOBHM IIEHTp pafiamiinoi wmemunuan HarioHansHOT
akajmeMii MemWYHUX HayK YKpainm”’. MacoBi OOCTE)KEHHS  HACEIICHHS
TepuTOpidA, 10 mocTpaxnamu Bim aBapii Ha UAEC, 3  BHKOpHCTaHHSIM
CIIEKTPOMETPIB BUIPOMIHIOBAHHS JIIOJWHU TIOKa3aJdu HAasSBHICTh HACEJIICHUX
NYHKTIB 3 AaHOMaJlbHO BHCOKMMH pIBHSMHU OINPOMIHIOBaHHS (BUILMMH 3a
IM3B/piK) y YACTUHU KUTEIB, SIK1 HE BIAMOBIIAIOTH MICIIEBIM Pal0€KOIOTIUHIM
obctraHoBIll. JloCHDKEHHST  MOKazad, 10  PerioHalbHO-CIeUpIYHUMHU
YUHHUKaMU (OPMYBAHHS aHOMAJIbHUX J03 BHYTPIIIHHOTO OMPOMIHEHHS
HACeJICHHsI pajiallifHo 3a0pyIHEHUX TEPUTOPIH € Y>)KMBAHHS JOCTYITHIIIUX TPYII
MIPOJIYKTIB 13 PI3HUX JIKEPEN HATXOIKEHHSI.
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B +0,6AB < 1,0, where AB 1is an absolute error of determination of
index of accordance.

After the Chornobyl' catastrophe also there were the entered norms of
content *’Cs in the products of forestry. The last norms were Ministry of health
of Ukraine ratified by an order from 31.10.2005. Ne 573 "About claim of state
hygienical norm the "Hygienical norm of specific activity of pamionykiiiB
P7Cs and *°Sr in wood and products from wood".

At exceeding of the set norms wares and raw material are subject to the
exception with a further burial place.

Radiation-hygienical monitoring of milk, potato and different other
products of own economies and forestry comes true by regional radiological
subdivisions.

The list of the food products selected for research must answer the ration
of feed of population of this region, that gives an opportunity to the calculation
of doses that is got by a population due to foodstuffs. Information about the
amount of products, that consumes a population, is in the regional managements
of statistics, for the children is possible to get it by the study of rations of feed
in boarding-schools and child's preschool establishments.

The second direction of radiation-hygienical control of doses of internal
irradiation of population is their determination from data of the direct measuring
"7Cs in the organism of man. Control will be realized by forces of laboratory of
meters of radiation of man of Public institution the "National scientific center of
radiation medicine of the National academy of medical sciences of Ukraine".
Mass surveys of population of territories that suffered from an accident on
Chornobyl' NPP, with the use of spectrometers the radiations of man showed the
presence of settlements with the anomalously high levels of irradiation (higher
than ImZv/year) in parts of habitants, that does not answer a local
pamioekosoriuniii situation. Researches showed that the regionally-specific
factors of forming of anomalous doses of internal irradiation of population of
radiation muddy territories are applications of more accessible groups of
products from the different sources of receipt.
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2.5 OnTumizanisa cucremMmu MOHITOPpHUHTY [13]

Opranizanis Ta ONTHUMI3alisl CUCTEMH €KOJIOTIYHOIO MOHITOPUHTY
HanpsMy MOB’s3aHa 3 KOHIIEMIIIIO, SIKa MOKJIaJeHa B Horo ocHoBy. Ha mouartky
cimaecatux pokiB B CPCP Oymm po3poOisieHi 1B1 albTepHATHBHI KOHIICHIT
€KOJIOTIYHOro MoHITOpuHry. B mepmnii 3 Hux ( aBtop HO.A.I3paens),
3aCTOCOBYBABCSl  HATypalliCTUYHUM, ab00  NPHUPOAHO-HAYKOBUU  MIAXI,
cpsiMOBaHUM Ha (hIKCaIlil0 aHTPOIMOTEHHHX 3MIH MPUPOJHOTO CEPEIOBHUIIIA.
OcHOBHUMU OJIOKaMHU I11€1 CUCTEMU € CIIOCTEPEKEHHS, OIlIHKA Ta MPOTHO3 CTaHy
IPUPOIHOTO CepelOBHUIA. 3T1HO 11 KoHuemnii “EK0JIOriYH1i MOHITOPHUHT ....
BKJIFOYA€E CIOCTEPEKCHHS, OIIHKY Ta MPOTHO3 AHTPONOTEHHUX 3MIH CTaHy
abioTmuHoi cKianoBoi Oiocdepu (30kpemMa 3MIHM PIBHIB  3a0pyAHEHHS
NPUPOAHUX CEPENOBHUII), 3BOPOTHOI pEaKIli EeKOCUCTEeM Ha Il 3MIHU 1
aHTPOIIOTCHHUX 3MiH B E€KOCHCTEeMax, TOB’SI3aHUX 3 BIUIMBOM 3a0pyAHCHB,
CLIbCBKOTOCTIOJJAPCHKUM ~ KOPUCTYBAHHSIM  3€Mejlb, BUPYOYBaHHSIM  JIICY,
ypOaHnizamiero Ta iH.”[3]. Taki MmonoxeHHs, K KepyBaHHS SKICTIO JOBKULIA 1
TISJIBHICTIO JIFOJMHUA HE VYBIMIUIM B KOHIEMIIO, sKa Oyna MNpuiHATa
Jlep>KKOMT1IpOMETOM, BIJIMOBIIAILBHUM B TOM Yac 3a ekoJiorito. EQexkTuBHICTH
TaKOro, HE HAIIJIEHOTO Ha KEPYBaHHs, MOHITOPUHTY € HEBUCOKOIO.

Astop apyroi konnemnii (I.I1. I'epacuMoB) mij MOHITOPUHTOM PO3yMiB
“cCUCTEMy CIIOCTEPEKEHHS, KOHTPOJIO 1 KEpyBaHHS CTAaHOM JOBKLUIS, SIKa
3MIMCHIOETHCS Y PI3HUX MaciTabax i 30kpema y riaobansHomy” [5]. [lputomy,
Ha JYMKYy aBTOpa, ISl CHCTEMa MOBHMHHA, B MEPIIY Yepry, peaiizyBaTucs
CTOCOBHO SIBHIII, HAHOUIbII BUSBIECHHUX, 33 IOTIOMOT0I0 PO3pOOIECHOT METOAMUKH 1

CTOCOBHO HaWKEPOBAHIMUX MporeciB” [6]. Hum Oyna 3ampomonoBana
TPUCTYIICHEBA 1€papXis MOHITOPUHTY: |- CcTymiHb — O0l10EKOJIOTIYHUMN
(CaHITapHO-TIT€HIYHUN) MOHITOPUHI; 2-  CTYMIHb — T'€OEKOJIOTTYHMMA

MOHITOPUHT (TMPUPOIHO-TOCIOIAPCHKHI), SKUI BKIIIOYA€E CIOCTEPEKEHHS 3a
CTAaHOM MPUPOJHUX E€KOCHUCTEM 1 MEPETBOPEHHAM iX Y MPUPOJHO-TEXHIYHI; 3-i
cTyniHb — OiocepHuit MoHITOpUHT (Tio0anpHUM). KoHIenis kepyBaHHS
MOHITOPUHIY HAIIIIOBaJla HAa BUSBJICHHS 1 KOHTPOJIb €KOJOTIYHUX HEeOe3IeK,
CTBOPCHHSI €KOJIOT1YHOTO BIAMOBIIHOTO TOCIOJAPCTBA, AKTUBHY MIXHAPOIHY
CHIBIIpAIIIO.

3 3a3Ha4€HO1 KOHIIEIIIi BUIUITMBAIOTh OCHOBHI MPUHIIUMIIKA PET1OHATBEHOTO
€KOJIOTTYHOT'O MOHITOPUHTY:
1. [Tpuatun mpoOsieMHOi opraHizarii, SIKAA € MPOTWICKHUM 10 ifei
TOTaJbHOTO MOHITOPMHTY 1 3HIMae mpobieMy HecTaul 1HpopMmamii npu
HAUIAINKY JaHuX. [Iporpama MOCHTIIKEHHS 1 CIIOCTEPEKCHHS PO3TOPTAETHCS
TIJIBKH TM1JT TIEBHY €KOJOTIYHY MPOOJIeMy Ta 3rOpPTAETHCS MPHU BUPIMICHHI M€l
npoOnemMu. [HTEHCUBHICTh CIIOCTEPEKEHb 3HIDKYETHCS, a 3a TIEBHUMH
MOKa3HUKAaMU BOHH TPUTIHUHSIOTHCS. PerioHanbHUI MOHITOPUHT CKJIAAAETHCS 3
MaKeTa TaKuX MPOoOJIEMHO OpraHi30BaHUX MPOTPAM.
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2.5 Optimization of the monitoring system [13]

Organization and optimization of the system of the ecological monitoring
are straight related to conception that is fixed in his basis. At the beginning of
the seventies two alternative conceptions of the ecological monitoring were
worked out in the USSR. In first from them (author U.A.lzrael) the naturally-
scientific approach was used, the aim of which was fixing of anthropogenic
changes of natural environment. The basic blocks of this system are a
supervision, estimation and prognosis of the state of natural environment.
According to this conception the "Ecological monitoring ... plugs a supervision,
estimation and prognosis of anthropogenic changes of the state of no biotic
component of biosphere (in particular changes of levels of contamination of
natural environments), retroaction of ecosystems on these changes and
anthropogenic changes in the ecosystems, related to influence of
contaminations, agricultural use of earth, disafforestation, urbanization and so
on” Such positions, as a quality management of environment and activity of man
did not enter conception. Efficiency of such, monitoring, not aimed at a
management, is not high.

The author of the second conception (I.P. Gerasymov) under monitoring
understood the "system of supervision, control and management of environment
the state, that comes true in different scales and in particular in global" [5].
Besides, in opinion of author, this system must, first of all, be realized ". in
relation to the phenomena most educed, with the help of the worked out
methodology and concerning in relation to processes that easily yield to the
management". Them the three steps hierarchy of monitoring was offered to: the
first degree is the bioenvironmental (sanitary- hygienic) monitoring; the second
degree is the geoecological monitoring (naturally-economic) that includes a
supervision on the state natural ecosystems and converting of them into
naturally-technical; the third degree is the biosphere monitoring (global).
Conception of management of monitoring aimed at an exposure and control of
ecological dangers, creation of ecological corresponding economy, active
international cooperation.

From the marked conception basic principles of the regional ecological

monitoring swim out :
1. Principle of problem organization, that is opposite to the idea of the total
monitoring and takes off the problem of lack of information at surplus of data.
The program of research and supervision is opened out only under a certain
ecological problem and coagulates at the decision of this problem. Intensity of
supervisions goes down, and on certain indexes they cease. The regional
monitoring consists of package of such problem organized softwares.
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2. Cucrema perioHaJIbHOTO €KOJOTIYHOTO MOHITOPUHIY € BIJIKPUTOIO IS
PO3BUTKY: MPOOJEMHHUM TPUHIUIN OpraHizaiii 3ajuIlae MOXJIUBICTh IS
MIOCTAHOBKM HOBUX MPOOJIEM 1 PO3TOPTaHHS HOBUX MPOTpaMm.
3. Ilpiopuret ympaBiiHHs (opraHizaiiiHa iepapxis). 3riiHO [IbOMY MPHUHITUITY B
cUCTeMl “KepyBaHHS - MOHITOPHUHI — €KCIepTH3a’ TOJIOBHA POJIb HAJICKUTh
kepyBaHHI0. Came B 1IIbOMY OJIOIII HaMI4aroTh LI Ta IPOOIeMH, Mif sIKi Oyie
OyyBaTHCSi MOHITOPUHT,  MOHITOPUHT Ta €KCIEePTHU3a € BAXKIUBUMH OJIOKaMU
3a0e3neveHHs. Exonoriuna ekcrepTu3a HeoOXiIHa 1 BAKOPUCTOBYETHCS SIK 3aXij
IPOTU MOKJIUBOI MPOGECiiHOT By3bKOCT1 PO3B’A3aHHS MTPOOJIEMHU.
4. TTpyHIMT UTICHOCTI TOJIATAE Y HEPO3PUBHOCTI TPHOX OJIOKIB — «KEPYBAHHS -
MOHITOPHHT — €KCIIEPTH3a.
5. Indopmariiina BigkputicTe. Bci pe3ynbTaTé €KOJOTIYHUX JTOCHIIKEHb 1
CIIOCTEPEKEHb TIOBUHHI OYTH JOCTYIHI JUIsi KEPIBHUKIB, MIAMPUEMIIIB,
NOJIITUKIB Ta IIMPOKOI T'POMAJCHKOCTI. 3aKpPUTICTh a00 HEIOCTYIMHICTb
eKOJIOTIYHOI 1H(OopMalii € PKepeaoM COLalbHOI HAINpPYKEHOCTI, 1 TOMY
peanizauiss NpUHUUIY 1HQOPMALIMHOI BIOAKPUTOCTI € HEOOXIAHOK YMOBOKO
e(heKTUBHOCTI MOHITOPHHTY.
6. OrnepaTUBHICTh €KOJOTIYHOTO MOHITOPUHTY TIOJSTAaE HE CTIIBKH Y
OTEPaTUBHOCTI MEPEepOoOKH 1 BUAaBaHHS 1H(OpMAaIlli, CKIIbKH B ONIEPATUBHOCTI
OPUUHATTS PIIIEHb Y KPUTHUYHUX CUTYAIlisX, YOMY MOXE CIPHUSATH SIKICTh Ta
rMOVHA HAJaHOT KEPIBHUKY 1H(OpMaITii.

Peanizariisi 3a3HayeHUX TPHUHIUINB 1 € OCHOBOIO OINTHUMI3aIli CHCTEMH
MOHITOPHUHTY.

IIMTAHHA 1151 KOHTPOJITO 3HAHb

1. Metogu Ta TOCHIAOBHICTh €TamiB B CHUCTEMI  PaaiOCKOJIOTIYHOTO
MOHITOPHUHTY.

2. Posnoaun npuiafiB BHUSBJICHHS 1 BUMIPY 10HI3yIOUMX BUIIPOMIHIOBaHb Ha
Ipynu B 3aJ€XKHOCTI BiJ ii MpuU3HA4YEeHHS Ta (I3UKO-XIMIYHUX SIBULI,
NOKJIaJICHUX B OCHOBY BUMIPIOBAHHSI.

3. InpuBinyasbHUH [O3MMETPUYHUN KOHTPOJb: YMOBH OOOB’S3KOBOTO

IPOBEICHHS.
4. Tunm npunaxaiB [JIK Ta ¢izuuni sBuIa, mokaageHi B OCHOBY iX ii.
5. PanmiamiiiHO-TITi€EHIYHMA MOHITOPUHT SK  CKJIaj0Ba JIEPKABHOTO

COIAJIBHO-TIT1€HIYHOTO MOHITOPUHTY.

6. 3aBmaHHA paaialiiHOI Tri€HIYHOTO MOHITOPUHTY.

PiBui xonTpomo PI'M mpu mpoTupamiaiiiiitHoMy 3aXHCTi HaceJIeHHsS Bij

TEXHOT€HHO-MIICUJICHUX  JDKEpesl  MPHUPOJHOTO  TOXO/DKEHHS  Ta

MOKa3HUKH, 1110 KOHTPOJIIOIOTHCS.

8. Iloka3HuK BIAMOBIZHOCTI XapuyOBUX MPOAYKTIB KPHUTEpIAM paaialiiiHoi
Oe3neku Ta crocid HOro BU3HAYEHHH.

9. IlpuHUMIIA pEriOHAJIBHOTO  €KOJIOTIYHOIO MOHITOPUHTY Ta HOTO
onTuMI3aIs.

~
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2. The system of the regional ecological monitoring is open for development:
problem principle of organization abandons possibility for raising of new
problems and development of new programs.
3. Management (organizational hierarchy) priority. According to this principle
in system “management — monitoring - examination” a leading role belongs to
the management. Exactly in this block set aims and problems under that
monitoring will be built, and monitoring and examination are the important
blocks of providing. Ecological examination is needed and used as a west
against the possible professional narrowity of decision of problem.
4. Principle of integrity consists in the unbreak of three blocks of a
"management - monitoring - examination".
5. Informative openness. All results of ecological researches and supervisions
must be accessible for leaders, businesspersons, politicians and wide public.
The closed or inaccessibility of ecological information 1s the source of social
tension, and that is why realization of principle of informative openness is the
necessary condition of monitoring efficiency.
6. The operation ability of the ecological monitoring consists not so much in the
operation ability of processing and edition of information, as in the operation
ability of making decision in critical situations, why quality and depth of the
information given to the leader can promote.

Realization of the marked principles and is basis of optimization of the
monitoring system.

THE CONTROL QUESTIONS

1. Methods and sequence of the stages in the system of the
PaIl0eKOJIOTIYHOr0 monitoring.

2. Distribution of devices of exposure and measuring of ionizing radiations

is on groups depending on her setting and physical and chemical

phenomena fixed in basis of measuring.

Individual dosimetric control: terms of obligatory realization.

4. Types of devices of I/IK and physical phenomena fixed in basis of their
action.

5. Radiation-hygienical monitoring as constituent of the state
socialhygienical monitoring

6. Tasks of radiation hygienical monitoring.

7. Levels of control of RHM at the radiation protecting of population from
technogenic-increase sources of natural origin and indexes that is
controlled.

8. Index of accordance of food products to the criteria of radiation safety
and method of it determination.

9. Principles of the regional ecological monitoring and his optimization.

W
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