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JJEKIII 1-9
1. IOJIOKEHHS PATIAITAHOI'O MOHITOPIHT'Y
1.1 OcHOBHI MOJI0KEHHS PAIi0EKOJIOTIYHOr0 MOHITOPpUHTY [1, 2, 3]

Panioexosnoriynuii MOHITOPHUHT € MiJICHCTEMOIO 3arajIbHOT0 €KOJIOTTYHOTO
MOHITOPHHTY.

OCHOBHMM  3aBJaHHSIM paJIallifHOTO MOHITOPUHTY € 31HCHEHHS
pagiOMETPUYHOTO KOHTPOJIO OO0’€KTIB HABKOJIHUIIIHHOTO CEPEOBHUINA, TOOTO
METOJaMHU JO03UMETpPil 10HI3yIOUOr0 BHUIIPOMIHIOBAHHS 30MpaHHS MEPBUHHOI
1H(popMallii Mpo BMICT pallOHYKIIIIIB Y MOBITP1, BOJI, MPOAYKTaX XapuyBaHHS 1
T. 1H. 3 TOJAJBIIOK OOPOOKOI0 OTPUMAHUX AAHUX AJS OLIHKK 1 MPOTHO3Y
PagioeKOJIOTIYHO1 CUTYaITI1.

Panmiamniiinuii MOHITOPUHT Tiepeadavyae CIOCTEPEkKEHHS 3a raMMma-(poHOM
Ta MOCTIMHUN PaAIoJIOTTYHUN KOHTPOJb HEOE3NMeYHUX pamialiiHuX 00’ €KTIB
BUPOOHUYO-TOCIIOAAPCHKOI TISITBHOCTI.

Panmioexkonoriynuii  MOHITOPUHT Ha TepuTOpii VYKpaiHW Mae TIeBHI
0COOJIMBOCTI, CHOPUYMHEH] 3HAYHUM 3a0pyJAHEHHSM JIOBKULIS BHACHIJIOK
katactpodu Ha HAEC Ta Benukoro kinpkicTio AEC.

3amadi, SK1 CTaBIATHCS Tepe] pajlaliiHuM MOHITOPUHTOM B YKpaiHi, B
nepiry 4epry, oOyMOBIEHI PaliO€KOJIOTIYHOI0 CHUTYAIl€lo, sIKa CKJanach y
KpaiHi micis BuOyxy uderBepToro eHeprobmoky Yopuoounscrkoi AEC y 1986
poui . PagioexkonoriyHuii MOHITOPHHI B YKpaiHi mepeadayae KOMIUIEKCHY
OIIIHKY €KOJIOTiYHOi CHUTyallii B  paJiOaKTUBHO 3a0pyIHEHIA TepuTOpli, sSKa
BUHUKIA B pe3ynbrari YopHOOmIbCcbkoi KaTacTpodu, Ta 1 BIUTUBY Ha
eKOJIOT1YHY CUTYallilo B YKpaiHi B LIJIOMY.

BianoBiHO TOJIOBHUMHM 3aBAaHHSMHU PaJII0€KOJIOTTYHOTO MOHITOPHUHTY €:

® BUSBJICHHS HamNpsMKy MW XapakTepy 3MiHU  DPIBHIB 3a0pyJIHEHHS
JOBK1JLISA, CIIPUYMHEHUX (YHKIIIOHYBAaHHSIM  €KOJIOT14HO
HeOe3MeYHuX pajiaiiHo-sIAepHUX O0'€KTIB, a TaKoXX  HaCIIJI0K
peaOiumiTaIllIiHMX 3aXOMiB, fAKI MPOBOJSATHCS Ha 3a0pyIHEHUuX
TEPUTOPISX;

® 3a qQapaMeTpaMM, SKI XapaKTepU3ylTh pajialliiiHy CHTYyalIlilo,
BUBYCHHS Ta KOHTPOJIb  CTaHy 3a0pyAHEHOI paiOHYKIiaMH 30HU
BIIUYKEHHS, ii 0COOJMBO HEOE3MEYHUX YaCTUH Ta pPO3pOOKa 3aXO0/iB
III0JI0 3HIDKEHHS IXHBOI HEOE3IMEKU;

® BUBYCHHS TEHJCHINM 3MiHM TOKAa3HHWKIB CTaHy 3JI0POB'S HaceleHHS,
sKe TIPOKMBAE HA 3a0pyAHEHUX PAAIOHYKIIaMU TEPUTOPIAX;

e iHpopMaliiiHe 3a0e3MeUeHHs MPOTHO3Y PaIl0eKOJIOTIYHOI CUTyalli y
30H1 BIAYY>KEHH 1 B YKpaiHi 3arajiom.



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 itis 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 itis 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 CcTpykTypi AepkKaBHOI CHUCTEMH PaAiOMETPHYHOTO KOHTPOIIO MOJKHA
BUJUINTA  TPU OCHOBHUX HANPSIMKH  PaTiOCKOJIOTIYHOTO MOHITOPUHTY:
0a3zoeuit (CTaHIapTHUN), Kpu3zoeuil (oniepaTuBHUMN) 1 Haykosuit (PoHOBUIN).

Ba3zosuii pamioexoqoTiyHUI MOHITOPUHT TPOBOAMTHCS CHUCTEMATHYHO 32
ONTUMAJIbHO BHOPAHOIO KUIBKICTIO PaIOCKOJOTIYHMX IMapaMeTpiB Ha OCHOBI
CTBOPEHOI MEpeXi IMYyHKTIB CIOCTEpEXKEeHb, sKa OXOIUII0OE BCIO KpaiHy
(BKITIOUAKOUM  CYXKOM  paialliiHOTO  KOHTPOJIO  pamiamiiftHO-SIepHUX
1 ITPUEMCTB).

Kpu3zoeuit  MoHiTOpUHT  Tiepen0Oadae  ONMEpaTUBHUNM  KOHTPOJb  3a
JOTPUMAHHIM TPAaHUYHO JOMYCTUMHUX PIBHIB (KOHLIEHTpALli, CKU/IB) 3 METOIO
MIBUIKOTO pearyBaHHsS Ta JIOKai3amii HACHIAKIB pagiallifHuX aBapii i
katactpod. Cucrema KpU30BOTO PaAi0JOTTYHOTO MOHITOPUHTY (POPMYEThCS Ha
OCHOBI JISJIBHOCTI TEPUTOPIAJIbLHUX CIY>KO CIIOCTEPEKEHHSI 1 KOHTPOJIIO
PamioeKOIOTIYHUX TTapaMeTPiB HABKOJIUITHHOTO CEPEIOBHINA HA TEPUTOPIAX, JIe
BUHUKJIA HECTIPUSTIIMBI PAIi0JIOTIYH1 CUTYAIII].

Haykoeuii MOHITOPUHT CTBOPEHHUI 3 METOIO JCTAILHOTO aHAJI3y OKpEMHUX
MOKa3HUKIB TMPHPOJHOTO CEPENOBHINA, IJs MPOTHO3YBAHHS JIOBTOCTPOKOBHX
HACJIJKIB TOPYIICHHS ©€KOJIOTYHOI pPIBHOBAaru, BUSBICHHS  TEHJEHIIIM
AHTPONOTEHHOTO BIUIUBY HA JOBKULISA Touio. HaykoBuil paaioekosorigyHuii
MOHITOPHHT Peaji3yloTh KOOPJIMHYIOUl CTPYKTYpH Ha 0a3l HayKOBO-AOCTIIHUX
3aknamiB (miaposautie AH Ykpainn), siki po3poOiisiioTh METOAM Ta IpOrpaMu
PamioNOTIYHUX JTOCTIIKEHD.

MacmrabHi piBHI NPOBEACHHS MOHITOPHHTOBUX JOCIHIIKEHb 3aJeXaTb

BiJl pO3MIpIB JOCIIPKYBaHUX TEPUTOPIN, XapakTepy 00'€KTiB aHTPONOTEHHOI
JUSJIBHOCTI 1 PO3B'I3yBaHUX 3aBAaHb. PO3pI3HAIOTH Takl PiBHI BUBYEHHSI
PaioeKOJIOTYHOTO CTaHy MPUPOTHUX 1 TEXHOTCHHUX CHCTEM:

- Hayionanvnui (Macmrad 1 : 1 000 000 - 1 : 500 000), KO OLIHIOETHCS
pajianiiiHa CUTyallis B MiJIOMY I10 KpaiHi;

- pecionanvuuii (Mactmtad 1 : 200 000 - 1 : 100 000), sKkuii OXOIUTIOE
BEJIMKl TPUPOAHI TEPUTOpIaIbHI OAMHUIN (PErioHH) YW IXHI YaCTUHU B
MEBHUX MPUPOTHUX a00 aIMIHICTPATUBHUX MEXKaX;

- nokansvnun (Macmtad 1 : 50 000 - 1 : 25 000) 3acTOCOBY€ThCS MMiJT Yac
JNOCTIPKEHHs ypOOEKOCHCTeM Ta HaATO 3a0pyAHEHHUX IPOMHUCIOBUX
paiioHiB;

- 0demanvruui (Macmtad 1 : 10 000 - 1 : 2 000 1 kpymHiiIe), CIPSIMOBaHHIHA
Ha BUBUYEHHS €JIEMEHTIB YPOOEKOCHUCTEMHU Ta 1HIIUX MPUPOAHO-TEXHOTEHHUX
CHUCTEM HUXYHX MOPSI/IKIB.

B Vkpaini micias karactpodu Ha YAEC 3a1HCHIOIOTH pajiloeKOJIOTTYHUI
MOHITOPUHT OCHOBHHUX CKJIQJIOBUX JOBKULIS Ha PI3HUX TEPUTOPIAIbHUX PIBHIX
3a XapaKTepHHMH JIMAIIE JUIs HAmol Jep)KaBU TOKa3HUKaMu. Tak, B 30HI
3a0pyaHeHHsI(OKpiM 00°ekTa “YKpUTTS™ Ta 30-KUIOMETPOBOiI 30HU BIUY>KCHHS)
3MIHUCHIOETHCS PAIIOCKOIOTTYHUN 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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- JaHAMAaQTHO-TEOJIOTIYHOTO CEpPEOBUIlA 3 METOK OTPUMAHHS 0a30BOi
iHpopMmarlii s OLIHIOBAaHHS  Ta  IPOTHO3YBaHHSA  3arajbHOl
PaIl0eKOJIOTTYHOT CUTYallll Ha 3a0pYJTHEHUX PaJAiOHYKIiAaMU TEPUTOPISX
111 BIUTMBY Ha €KOJIOT1YHY CUTYaIli0 B YKpaiHi;

- TOBEPXHEBUX 1 MiI3EMHUX BOJIHUX CUCTEM;

- TPHUPOJIOOXOPOHHMX 3aXO[IIB Ta CIOPY/;

- JIOKaJbHUX JOBTOYACHUX TDKepen peabHOTO 1
NOTEHLIWHOTO 3a0pyAHEHHSI (00’ €KT “YKpUTTA~, CTaBOK-OXOJIOIKyBad,
INYHKTH 3aXOPOHEHHSA PaJlOAKTUBHUX BIAXOMIB, MYHKTH THMYaCOBOI
JoKai3aiii pagloaKTUBHUX BITXO/IIB);

- O10IICHO3IB;

-  MEAWYHHUH 1 CAaHITAPHO-TIT1IEHIYHUH.

HepxxaBHa  rigpomereoposoriyHa  cayxk6a  (MHC)  3miiicHioe
CTIOCTEPEXKEHHSI 32 PaJliOaKTUBHUM 3a0pyAHEHHSIM aTMOCHEepH MUISIXOM
IIOJICHHUX 3aMipiB 103 ramma-pamiamiinoi excnosumii (I'PE), ocimanus
PaJl0aKTUBHUX YACTMHOK 3 aTMOc(epu Ta BMICTY paJiilOAaKTUBHOTO aepO30JIH0 B
NOBITPl. 3M1MCHIOIOTECS BUMIPU PAJI0OAKTUBHOIO 3a0pyAHEHHS MOBEPXHEBUX
BOJI Ha 8 BOAHUX 00 €KTax. [To6mm3y aromumx  enektpoctaniin MHC
3MIIICHIOE 3aMipy Pai0aKTUBHOTO 3a0pyTHEHHSI TIOBEPXHEBUX BOJ 11e31eM-137 y
Ta 3a0pyaHeHHs T1pyHTIB. JlaGopartopii MoHITOpMHTY MIiHArpOMOMITHKA
MPOBOJIATh KOHTPOJb Yy MICISAX KOHIICHTpAIlli paglOaKTUBHUX PEYOBUH Y
IpyHTax Ta B xap4oBux npoaykrax. MHC 3naiticaroe monitopunr m103 I'PE na 10
aBTOMATHU30BAaHUX MYHKTaxX MOONM3Y aTOMHHMX €JEeKTpocTaHulii. ¥ mexax 30-
KUJIOMeTpoBOi 30HU HaBKoJ0 YopHoOMiIbchbkoi AEC (30HM Bimuyxkenus), MHC
3IIMCHIOE CITIOCTEPEKEHHS 32 KOHIIEHTPAII€0 PAIIOHYKIIIB; PAAIOHYKIIIaMU B
aTMoc(epHHUX OMaaax, a TAKOK KOHI[EHTPAII€I0 «TapsSIiX» YaCTUHOK y MOBITPI.
MixHapoHa pajioekosoriada Jadboparopiss HopHOOUIBCHKOTO IIEHTPY aTOMHOI
Oe3neku, paJloaKTUBHUX BIJIXOJIB Ta pajioexosorii y CrnaByTudyl, 3/1HCHIOE
MOHITOPUHT BIUIMBY pajialii Ha 610Ty y 30H1 BITUYKEHHS.

1.2 KoMmIiulekCHHII PagioeKoJOTiYHUI MOHITOPHHTI. Ckiaanosi
PalioeKoJI0riYHOr0 MOHITOpHHTY [1, 2]

KommiekcHuii  pafioeKOJOriYHUA ~ MOHITOPHUHI  IPYHTYEThCS  Ha
iH(popMallii, OTpuMaHiil BHACHIOK 31ACHEHHS 0a30BHX BUIIB paaialliiHOTO
MOHITOpUHTY. OCHOBHUMH CKJIaJOBUMH PATI0€KOJIOTIYHOTO MOHITOPHUHTY €:

- panioreoxiMiuHUNA MOHITOPHHT;

- MOHITOPHUHI MOBEPXHEBUX BOAHHUX CHUCTEM;

- pazioriaporeosoriYyHui MOHITOPHUHT;

- sAepHO-pajialiiHui MOHITOPHUHT.

Paodiozeoximiunuit mMoHimopuHnz € TOJOBHUM JKEPEJIIOM OTPUMAaHHS
CHUCTEMHO OpTaHi30BaHOI iHpopMalii  Mpo MNPOCTOPOBUH  PO3MOILT
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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 11ie31em- 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 Chornoby!'
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 pamioekosoriuna
laboratory of the Chornobyl' center of atomic safety, radioactive wastes and
pamioekosiorii 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



paaloaKTUBHUX 130TOMIB XIMIYHUX €JIEMEHTIB, 3aKOHOMIPHOCTEM iXHBOI
JoKaji3aIii Ta mirpailii B Mexax ekocucteM. s Horo 3a1iCHeHHST HeOOX1aHe
CTBOPEHHSI MOCTIHHOT MEPEXKI MyHKTIB KOHTPOJIIO, IO JA€ 3MOTY 3 JOCTATHBHOIO
MTOBHOTOIO OXOIUTH MIPOCTOPOBO-TEPUTOPIATHHY PI3HOMAaHITHICTh
paioreoXiMiyHOTO 3a0pyAHEHHS W OXapakTepu3yBaTH 1i 13 MPUITYCTHUMOIO
JI0JICI0 IMOBIPHOCTI.

[Ipu peanizaiii paaioreoXiMivHOrO0 MOHITOPUHTY Pal0CKOIOTIYHUI CTaH
IPUPOTHO-TEXHOTEHHUX CHUCTEM PI3HHUX PIBHIB OIIHIOIOTH 32 JOIOMOTOIO
raMma-3iOMKH TEpHUTOPii Ha HALIOHATBHOMY, PETIOHAILHOMY, JIOKATHbHOMY Ta
neTanbHOMY piBHSX. Jlnsi #ioro 3miicHEHHS (OPMYIOTh PETYISIPHY MEPExXY
TOUOK CIIOCTEPEXKEHHs, K1 JAI0Th 3MOTY 3 JOCTaTHBOIO MOBHOTOIO OXOIUTHU
€JIEMEHTH JOBKLUIS, 110 BUBYAIOTHCS, Ta OXapaKTEpU3yBaTU iX 3 JOMYCTUMOIO
nocToBipHicTIO. Ha ocHOBI oTpumaHoi iHGOpMaIlli CKJIalal0Th KapTH IIUIBHOCTI
MOBEPXHEBOr0 3a0pyAHEHHs TPYHTIB 1e3ieM-137, cTpoHiiemM-90, onepKyoTh
OKpeMi JIaH1 po 3a0pyaAHEHHs OJTHOPIYHOI Ta 6araTopiyHOT POCIUHHOCTI.

B Vkpaini ans peanmizaiii mporpaMy paaioreoxiMiuHOIO MOHITOPHUHTY,
BpPaxOBYIOUM XapakTep Mirpaiii pajioakTUBHOI peYOBUHU Yy 60-KIJIOMETPOBIii
30H1, HaBkoJ0 YAEC Oyna cTBopeHa pajiaibHO-KOHIICHTpUYHA Mepexka 3 540
pENepHUX MyHKTIB CIIOCTEPEKECHbD.

Mounimopunz noeepxuegux 600nux cucmem. OCHOBHOIO TPUYHUHOIO
3M1ACHEHHS IILOTO BHJIy MOHITOPUHTY OYJIO MOTPAIUISIHHS BEJIMKOi KUTBKOCTI
panioakTUBHUX omafiB y Bomo3z6opu pik [lpum’srs, [ecna, duimpo, siki €
OCHOBHUMHU BOJHHMH apTEPisMU BOJOCXOBUII J[HIMPOBCHKOTO KacKay.

YcranoBu AH, MinicTepcTBa OXOPOHU 3710pOB’s,
TAPOMETCITYKOU 3T1THO MPOTpaMH PaJiiojIoriyHOI0 MOHITOPUHTY Tiapochepu
Oaceiiny JlHimpa  371HCHIOIOTH  CIOCTEPEKEHHS  3a  BCIM  KacKaJoMm
JIHITPOBCHKOTO BOAOCXOBUIIA, YOpHUM MOpeM Ta BCIMa OCHOBHUMH pPIUKaMU
VYkpainu, a TakoxK y MICIISIX BOJ103a00PIB 3 MIJI3EMHUX JHKEPEJL.

Padioziopozeonociunuii monimopune. Jlo YopHoOunbcbkoi karactpodu
noskona AEC He icHyBaJio cCHeEmialdbHOI MEpexXi paioriIporeojJoriYHOro
MoHiTOpHHTY. CrmoYaTtky [Uisi CIIOCTEpeXeHb 3a TIA3EMHUMH  BOJaMHU
BUKOPUCTOBYBAJM CUIbChKI  IIAXTHI KOJOMASI31 Ta JIiF04l  BOJI03a0ipHI
CBEP/IJIOBHHH.

Y 1986-1987 pp. y 3B’3Ky 3 OpraHizalli€l0 MyHKTIB 3aXOPOHEHHS Ta
MyHKTIB TUMYACOBO1 JIOKaJIi3allii pagloaKTUBHUX B1AXO1B, IEPEBAXKHO B MEXkKax
5-KIJJOMETpOBOi 30HM Oynu TpoOypeHl Tpylu CBEPAJIOBUH TUTSt
PaioeKOJNIOTIYHOTO  KOHTPOIIIO HAWIIKIJIMBIIIUX — paJialiifHO-sIepHUX
00’exTiB («YKpUTTH» - capkodar Haj yeTBepTuM Oj0koM YHAEC Tta «Bektopy -
CXOBHUIIE PaTIOAKTUBHUX BiAX0MIB). Y 30-KIJIOMETpOBI 30HI MPOBOISATHCS
PEKHMMHI ~ CIIOCTEPEKEHHS Ha  TIAPOTEONIOTIYHUX  TOCTaX, JAPEHANKHHUX
CHUCTEeMaXx, Ha MEeBHUX IUISHKAX IPYHTY, CBEp/UIOBUHAX.
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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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Cropyam, sKi 3axWIIalOTh TPHUPOJHE CEPENOBHUINEC B JHKepen
Pal0aKTUBHOCTI, PO3MIIIICHUX Y PEaKTOPHUX OJIOKAX JIF0YMX aTOMHHUX CTaHIIIH,
o0JIaZHaHl BIANOBIIHUMH CHCTEMaMH JIarHOCTHKHU, SKa HaJa€ MOXKIHUBICTh
OITIHKHU IMOBIPHOCTI BUXOJTy PaIIOHYKIIIIB 3 pEaKTOPHOT'O MajanuBa y JOBKLUIIA.

CyyacHa Mepexa paiaifHo-sIAEepHOr0 MOHITOPUHTY OXOIUTIOE YCI
HaitHeOe3neuHiI y paaiaiifHoMy BITHOLIEHH] 00'€KTH YKpaiHH.

Y Mexax mporpamu TexHIYHOI gomomoru €Bpomeiicbkoro Corozy
“TACIS” B VYkpaimi 3 1994 p. cTBOpIO€ThCS cHCTEMa paaialliiHOTO
monitopuary T AMMA.

Peanizanis nepmoi ctaaii HbOro MpoekTy mnependadyae CTBOPEHHS MOCTIB
pajialiiiHOTO0 MOHITOPUHTY Ha TepuTopii YKpaiHu HaBkoJio PiBHEHCHKOI Ta
3anopizbkoi AEC. OcHoBHMMH 3aBaaHHsSIMH cucTeMu ['AMMA € BUSIBJICHHS
3HAYHUX TIEPEBUINCHb PIBHIB pajiamiiHoro (oHy Ha MiIKOHTPOJIBHUX
TEPUTOPISAX, OMOBIIIAHHS BIAMOBITAILHUX O0CI0 TPO Taki TMEpPeBUIICHHS 1
3a0e3neueHHs ix 1HGOpMaIl€0, HEOOXTHOW Il TPOBEACHHS 3aXUCHUX
3aXO0/IIB.

Cuctema TAMMA Ha TepuTopii YKpaiHu BKIIIOYA€ HAI[IOHAJTBLHUM IEHTP
(indopmariitHo-kpuzoBuit ieHTp IKL), pOBTaIHOBaHI/II/I y MlHlCTepCTBl OXOPOHH
HABKOJIMIITHLOTO TMPHUPOTHOTO CEPENOBHING, 1 JIBa JIOKAJIbHI IeHTpH (y MicTax
Pine Ta 3amopixxs). OkpiM TOro, J0 CKIaAy CUCTEMH BXOIATH 27 TIOCTIB
KOHTPOJIIO TOTY>KHOCT1 /103U Y-BUIPOMIHIOBAHHS, BCTAHOBJIIEHUX B 30HI
PiBaencbkoi AEC; 11 mocTiB KOHTPOJIIO NOTY>KHOCTI 103U Y-BUIPOMIHIOBAHHS,
BCTAaHOBIIEHUX y 30H1 3amopizpkoi AEC; oamH MOCT aBTOMaTHYHOTO
KOHTPOJTIO 0- 1 3-aKTUBHOCTI aepo30J1iB, PO3MIIICHUI Ha BiJICTaHI 5 KM Bij
PiBnencbkoi AEC; oH aBTOMaTUYHUM MMOCT KOHTPOJIIO Y-aKTUBHOCT1 BOJIM Ha
PiBuencekiit AEC; nBa aBTOMaTU4YHI MOCTH METEOKOHTPOIO — Ha PiBHEHCHKIM
ta 3amnopi3bkiid AEC.

[ndopmariiss mpo 103M ONPOMIHEHHS pajiOKaHAJIaMU HAJIXOJUTh BIJ
JATYUKIB JI0 JIOKAJIbHUX IIEHTPIB, a JaJIi CIeHiaIbHO BUILICHUMH Tele(OHHUMU
KaHaJaMU Mepelac€ThCs B HAIIOHATBHUM LIEHTP.

€pponeiicekuit  Coro3 'y wmexax mnporpamu “TACIS” mapanenbHO
3cuctemor0 ['TAMMA  po3poOuB 1 BHOpPOBaAMB CHUCTEMY MIATPUMKHU
OPUMHATTSA pilIeHb B peajbHOMY 4Yacl MpU pearyBaHHI Ha SJAEpHI aBapii —
RODOS. OcHOBHMMM 3aBJaHHSIMH CHCTEMH € 3a0e3leyYeHHs 3aco0aMu s
06p06neHH;1 1 yIIpaBIiHHS BETUKUMU 00’ emMamu 1H(opmarii MeTeoponorquoro
Ta padiaifHOTO XapakTepy, OI[IHIOBaHHS 1 MPOTHO3YBAaHHS padiaIiiiiHoOl
CUTYyaIlli, @ TAKOK MOJICJIFOBAaHHS BUKOPUCTAHHS KOHTP3aXo/IiB 1 BapiaHTIB Al y
BUMAJIKY aBapii.

TakuM YMHOM, OCHOBHUM 3aBJaHHSM SJIEPHO-PaAialliiHOr0 MOHITOPHUHTY
€ KOHTPOJIb 32 CTAaHOM SIJIEPHO-paAiaIliiHUX 00’ €KTIB 1 HAINpaIFOBaHHS 3aXO0/IiB
II0JI0 3HM)KEHHS CTyNEeHsS iX MIKIVIMBOCTI, OIIHIOBaHHS 1 IPOTHO3yBaHHS
pajiaiiitHoi 00CTaHOBKU 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 vy- radiation, set in the zone of Zaporizhzhya NPP; one post of automatic
control a- 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 3a0e3Me4YeHHs 3 NUTAHb PAJdialiiiHOl Oe3meKu
[4,5, 6]

Panianiiinuii MOHITOPUHT € YaCTHHOIO JIEPYKABHOI CUCTEMU MOHITOPUHTY
JTOBK1JLIAL.

CtBOpeHHs JAepkaBHOI cucTeMu MOHITopuHTY noBkiuia (JICMJI) Ta
IOPOBEJCHHS  CIIOCTEPEKEHb 33 CTAHOM  HAaBKOJMIIHBOTO  MPHUPOJIHOTO
CepeoBHINa, pIBHEM Horo 3abpyaHeHHs nepeadadeHo 3akoHoM Ykpainu ,,IIpo
O0XOPOHY HaBKOJMIIHBOIO NpUpoaHOro cepeaosuia’ (cr.20, 22).

OcHoBui npunuunu QyskiionyBanHs JICMJ] Bu3HaueHi y MOCTaHOBI
Kabinery MinictpiB Ykpainu Big 30.03.1998 Ne 391 ,Ilpo 3aTBepmKeHHS
[TonoxeHHs Mpo Jep’KaBHY CUCTEMY MOHITOPUHTY JOBKULISA".

BukonanHs (QyHKII MOHITOPUHTY TOKJIaJeHO Ha MIiHIIpUPOIU Ta 1HIII
HEHTpaJIbHI OpraHd BUKOHABYOI BIaAM, 5Kl € cy0'eKTaMu JIep>KaBHOI CHUCTEMHU
MOHITOPUHTY JOBKULISA, a TaKOX IMIANPUEMCTBA, YCTAaHOBM Ta OpTraHi3aillii,
JISTIBHICTh SKUX TPU3BOJUTH a00 MOKE MPU3BECTH JIO TOTIPIICHHS CTaHy
JTOBK1JLIAL.

[Turanns 3abe3neueHHs pasiamiitHoi 6e3neku perymntoe Ct.23 KoHncrutyii
VYkpainu, 3riJIHO SKOi:

“IligmpuemcTBa, YCTAHOBU Oprasizaiiii, o 30epiratoTb, TPaHCIOPTYIOTh,
BUKOPUCTOBYIOTh  PaJIOAKTUBHI ~ PEUYOBMHU Ta  JDKEpela  10HI3YIHOUHX
BUIIPOMIHIOBaHb, 3JIACHIOIOTH iX 3aXOpPOHEHHS YW YTHII3alliio, 3000B’s3aHi
JOTPUMYBATH HOPM pajiaiiifHoi Oe3meKu, BIAMOBIAHUX CAaHITApHUX MpPaBUI, a
TaKO)X HOPM, YCTAHOBJICHHX IHIIMMHM aKTaMU 3aKOHOJABCTBA, IO MICTATh
BUMOTH pajiaiiiiHoi 6e3mnexu. ~

Ha crporonni B Ykpaini aie nonaja 350 HOpMaTHBHO-TIPABOBUX aKTIB Ta
noHan 200 mocranoB Kabinety MinicTpiB Ykpainu 3 pajiaimiiiHoi Oe3rnekw,
BepxoBHoto Ykpainu 3atBepkeHo noHas 20 BiMOBIIHUX 3aKOHIB.

Cepen Hux - 3akoH Ykpainu “IIpo mpaBoBHil peXUM TEpHUTOPIi, 110
3a3HaJla  paJlOAaKTUBHOrO  3a0pyAHEHHS  BHAcHigoK  YopHOOUIIBCHKOT
katactpodu” Big 27 motoro 1991 poky Ne791a-XII, skuii 30KkpeMa BHU3HAYAE
OpraHd, fAKl 3IIUCHIOIOTh pajlalliiHUA KOHTPOJIb Ha TEpUTOpli 30H
paioaKTUBHOTO 3a0pyIHEHHS.

OCHOBHMMHM JOKYMEHTaMH, SIKI PErjJaMEHTYIOTb CaHITapHI HOPMHU 1
IpaBuJia Ta Tri€EHIYHI HOPMATHBH Y Tally31 paaialiifiHol TiTri€HY, €:

- “Hopmu panianiiinoi Oesneku Ykpainu ~ (HPBY-97) , 3arBepmxeni
MIOCTaHOBOIO ['OJIOBHOTO JI€P>KaBHOTO CaAHITAPHOTO 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 pamianiitnoi 6e3neku Ykpainn (HPBY-97) BkitodaroTh cuctemy
OPUHIUIIB, KpUTEpiiB, HOPMATHBIB Ta TMpaBWJ, BUKOHAHHS SAKUX €
000B'I3K0OBOIO HOPMOIO IMOJIITHULI nepkaBu 18 (031(0) 3a0e3neYeHHs
NPOTUPAIIAIIHHOTO 3aXUCTy JIOAWHU Ta pamiamiinoi Oesnexku. HPBY-97
pO3po0JIeH] Yy BIAMOBIIHOCTI A0 OCHOBHUX MOJoXeHb KoHcTuTyIli Ta 3akoHIB
VYkpainu "IIpo 3abe3nedeHHs CaHITAPHOTO Ta EMiAEMIYHOTO OJIaromnoyqys
Hacenenus", "[Ipo BukopucTaHHS sAepHOI eHeprii Ta panlauiiHy Oe3mexy",
"IIpo moBoOKEHHS 3 paJl0OaKTUBHUMHU BiaxonaMu".

- “Hopmu pamiamiiinoi Oe3nekn YKpaiHu, JOMOBHEHHS: pamiarliiHui
3aXHUCT Bif mKepen noteHiiitnoro onpominenns ~ (HPBY-97 J1-2000),
3aTBEP/DKEHI TOCTAHOBOIO ['OJIOBHOTO JEP)KABHOTO CaHITAPHOTO
nikapsa Ykpainu Big 12.07. 2000p.Ne 116. Honosuiotote HPBY-97 B
YaCTHMHI  pajiallifHOro  3axUCTy BT JDKEpesl  IMOTEHIHOTO
ONMPOMIHEHHS, B TOMY YHCJ Y MEJIUIIHHI.

- “ OcHOBHI caHiTapHi mpaBuja 3a0e3nedyeHHs pajialiiHol Oe3neKku
VYkpainn”  (OCIIY-2005) 3arBepmkeni 02.02.2005p. Hakazom
MO3Ne54.

1.4 Xxepesa pagianiiiHoro 3a0pyaHeHHs1 10BKLLIsA [7]
Jlxepena panianii MOAUIAIOTECA HA MPUPOHI 1 IITY4YHI (CTBOPEHI JIFOUHOIO).

Ilpupooni 0scepena 10HI3yr0YOTO BUTTPOMIHIOBAHHS

- KOCMIYHE BUIPOMIHIOBAHHS;

- IPUPOJIHI HATYypalbHI JHKEpena.

Kocmiune eunpomintoeanns BiJlirpae BaJIMBY POJIb 32 MEKaMH 3€MHOI
atMocepH, ajie BHACIIOK MOPIBHSIHO HU3BKOT €HEPTii MaJio BIUIMBAE HA 103y
OonpoMiHEeHHS  Oulsg  moBepxHI  3emiil.  |HTEHCHUBHICTh  KOCMIYHOTO
BUMPOMIHIOBAaHHS 3aJIe)KUTh BiJI COHSYHOI AaKTUBHOCTI, TeorpadiqHoro
po3TallryBaHHs 00'€KTa 1 BACOTH HaJ piBHEM MOPS

KocmiuHe BUIIPOMIHIOBaHHSI CKJIAmaeThesi 3 MpoToHiB (90%), ambda-
YaCTUHOK, HEUTPOHIB, siI€p aTOMIB PI3HUX €JIEMEHTIB Ta 1IHIIUX YACTHHOK.

Ilpupooni namypanwhi 0xcepena. binviie 60 TpupoAHUX PATIOHYKIIIIB,
npuCyTHIX y Oilocdepi 3emii  MOKHA PO3UIMTH HA TP TPYIIH.

[lepma rpynma — TOpUPOAHI PATIOAKTHBHI PSAM  JOBIOXKUBYUUX
pamioOHYKIIIIB, SIKI BXOIATH 10 CKJIaay 3emii 3 4Yacy ii yTBOpeHHS. Y
panioakTUBHOMY psAl  KOXXKHUN HACTYNHHUN HYKIIJ BUHUKAE y pe3yJbTaTi
anbga- abo 6eTa-po3naay MonepeHbOro.

pyra rpyna — pagioHyKJIi4, 1110 HE BXOJISTh 10 PaIiOaKTUBHUX PS/IIB.
Jlo wiei rpymu Hamesxats 11 mosro xuByunx pamionykmimis (K, *’Rb, *Ca,
20Te, P*La, 1¥Sm), sixi matoTs mepioau miBposnaxy Big 107 go 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 B-decay of previous.

The second group — radio nuclides that is not included in radioactive rows.
11 long-living radio nuclides (*’K, *'Rb, *’Ca, *’Te, **La, 1¥Sm) that have
period’s half-disintegration from 10’ to 10" years belong to this group.
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TpeTst rpyna — KOCMOTEHH1 pagloOHYKIiH, K1 0e31epepBHO BUHUKAIOTh Y
Olochepi B pe3yabTarTi SJICPHUX peakiliid il BIUIMBOM KOCMIYHHUX
BUINPOMiHIOBaHb. KOCMOreHH1 pagloHYKIIAN YTBOPIOIOTHCS MEPEBAXKHO Yy
aTMocepl B pe3yJbTaTi B3aeMOJIl MPOTOHIB 1 HEUTPOHIB 3 sApamMHu a3oTy,
KHCHIO 1 aproHy, a Jaji MOTPAIUIAIOTh Ha 36MHY MOBEPXHIO 3 aTMOC(EPHUMHU
omagamu. J{o ux manexars “H, '*C, 'Be, **Na, 28Mg 2p, g, 9Ar - YChOIO
14 pagionykiiaiB. [lomiTHHII BHECOK y 103y 0Hp0MiHeHH}I sHocaTh H, '*C, "Be,
*Na. Hpu mpomy "H i "“C - me mxepena BHYTPIIIHBOTO ONMPOMiHEHHS, a
OCHOBHHMMH JDKEPENaMH 30BHIITHBOI0 ONpoMiHeHHs € 'Be, “*Na i **Na.

brnuszpko 70-75% no3u ompomiHEHHs HaceleHHS YKpaiHH BiA YCIX
JDKepen TMPUPOAHOI PaJlOaKTUBHOCTI TpUIAZA€e Ha PajoH. Panon
HAKOMMYY€ETHCSI YCEPEIUHI MPUMIIIEHb, MPOCOYYIOUHCh 4Yepe3 (yHIaMeHT 1
HiJJI0Ty 3 IpyHTY abo, pijiie, BUBUILHAKOYUCH 3 OYyAiBEILHUX MaTepialiB.
[IpuunHo0 € YKpaiHCBKUH IIUT - TEKTOHIYHA CTPYKTypa, SKa IMPOXOIUTH 3
MiBHOY1 Ha MIBJEHb Maibke mocepeauHi Ykpainu 1 3aiiMae Onu3bko 30% yciei
teputopii. CKIagaeTbCs IMIMT 3 TPAHITIB Ta 1HIIUX KPUCTATIYHUX TMOPIJI, SKi
XapaKTepU3yrThCs MiBUILICHOIO PaIl0OaKTUBHICTIO.

[IpupoaHa pamioaKTHBHICTH POCIHH, (ypaxy 1 XapyoBUX MPOIYKTIB
0o0yMOBJI€Ha TOJOBHUM YMHOM DPa/lOaKTUBHUM KallieM-40, sIKUi 3aCBOIOETHCS
KUBUM OPTaHI3MOM pPa3oM 31 CTa0IILHUM 130TOMOM Kajito, HEOOXITHUM IS
HOpPMAaJIbHOI XKUTTEAISUIBHOCTI OpranisMy. HeBenuka yacTuHa 103U MPUIIAIA€
Ha TPUTIH 1 Byrieub-14, MO yTBOPIOIOTHECA B aTMOC(EPHOMY MOBITPL i
BITUBOM KOCMIYHUX MTPOMEHIB.

[linBuimeny pamioakTUBHICTh MaioTh ciaHmi, ¢ocdoputu. Tomy
dbochopHi (a TakoK a30THI 1 Kaji€Bl) MIHEpaJibHI JOOpHUBA 4YacTO € HOCISIMH
pPaglOaKTUBHOTO  3a0pyJHEHHS IPYHTIB 1 TIPYHTOBUX BOJ. Bucoky
PaJl0aKTUBHICTh MalOTh KaJlbLIIEBO-CUJIIKATHUM 1UIaK, (ocdorine, noMeHHUN
IJIaK, BYTUIbHUH 1ILJTAK.

Anomanii npupoonozo ¢pony. Ha nnanerti € micus, e piBHI paaialiiiHOTo
¢boHy MiABUINEHI BHACHIAOK 3HAYHMX IOKJIAJIB palOaKTUBHUX MIHEPAIB.
AHOMaJIbHI paiionn B YKpaiHi - XMenbHUK, MuponiBka, XKoBTi Boau, a Takox
Huinponerposcrka, KipoBorpaaceka i MukonaiBcbka 007acTi, 1€ 3HaXOAATHCS
PYOHUKM 3 BHIOOYBaHHS ypaHy. Y IUX MICISX pPiBHI IPUPOIHOTO (OHY B
JICCSITKH 1 COTH1 pa3iB OUIbIIII, HIXK Ha 1HILINA TEPUTOPII.

HImyuni o0xcepena ionizyw4uo020 6UNPOMIHIOBAHHA. [IpakTuHe
BUKOPHUCTAHHS JIOJMHOIO IITYYHUX JKEepen 10H13yro4uoro BunpominioBanus (1B)
CTBOPHJIO pealibHI YMOBH JIOJATKOBOTO TTOHAT (POHOBOTO OMIPOMIHEHHS.

VY pe3ynbTari rocnoapChbKoi ISIBHOCTI JIIOAMHU B HABKOJUIITHBOMY
cepenoBuil 3'sBuwimcsa ToHan 1500 mTydyHHX paglOHYKIIIIB, a KUIBKICTh
CTIMKHUX (HEPaJA10aKTUBHUX ) HYKJII1B JOpiBHIOE 260.

Ha neit yac B YkpaiHi icHye Ou3bKO 8 THC. MIANPUEMCTB 1 OpraHizailii,
K1 BUKOPUCTOBYIOTh 0J3bk0 100 Tuc. 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 H, '*C, "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 IITYYHHX JDKEPEN palloaKTUBHUX 3a0pyIHIOBAYiB BIIHOCATD:

- 3aCTOCYBaHHS PaJIOHYKIIAIB y HAapOJHOMY TrocrnofapctBi (y pi3HHUX
rajry3sx IpOMHCIIOBOCTI 1 CLIbCBKOMY I'OCIIOJIAPCTBI) 1 TOOYTI;

- ypaHoBa 1 pajioOXiMi4Ha TNPOMHCIOBICTb, MIANPUEMCTBA SACPHOI
CHEPreTHKHY;

- a/iepH1 BUOYXHU TP BUMPOOYBAHHSX SIIEPHOI 30pOi;
- 3acrocyBanHs PH y meaunuHi.

Bukopucranns 1B 1 PP y meauniuni 171 J1arHOCTUKH 1 pajioTepanii - 11e
OCHOBHE JDKEPEJIO MTYYHOTO OMPOMIHEHHS JIFOJIEH, 10 MEPEBUIIY€E BILTUB YCiX
IHIIUX WTy4dHUX Jpkepen. Ll 703W  CTBOPIOIOTBCA MPU  PEHTTCHIBCHKIM
J1arHOCTHIIl JIFOJIeH, JIarHOCTUIIl CTaHy OKPEMHUX OpraHiB (JIEr€HIB, IMEYIHKH,
HUPOK, IIMUTOBUIHOI 3aJI03U Ta iH.) 3a JOIIOMOTOI0 PaJi0aKTHBHHUX IpemaparTis,
SKi BBOIATHCA BCEPEIWHY OpraHizMy, a TaKOX pamiamidHoi Tepamii 3
BUKOPUCTAHHSAM PaJiI0aKTUBHUX JKEPE.

Takum 9MHOM, y CydaCHHX yMOBaX 3a HAasSBHOCTI BUCOKOTO MPUPOIHOTO
pamiariiiHoro GoHy, MpH JIFOYNX TEXHOJIOTTYHHUX MPOIECcax, MPU BUKOPUCTAHHI
panioaKTUBHUX TMpenapariB y MEIUYHUX IUIAX KOXXKHUH JKUTENb YKpaiHu
MIOPIYHO ONIep)Ky€e €(PEKTUBHY EKBIBAJICHTHY N03y B cepeanbomy 4,75 m3B
(kocmiuHe BumpoMiHioBaHHS — (0,5M3B, TpUPOHI HATypaidbHI JDKepela —
2,25M3B, mTyuHi mkepena — 0,2M3B, MmenuuHi Jpkepena — 1,8m3B).

Oxkpemy HeOe3IeKy CTaHOBIATh BUMPOOYBAHHS sIAEPHOI 30poi Ta aBapii
Ha SIIEPHUX PeaKTopax.

1.5 PangioexoJioriyne HOpMyBaAHHS
1.5.1 CucreMa 103MMETPUYHHUX BEJIUYHUH TA OCHOBHI pajiamiiHO-TiricHivHI
perjaMeHTOBaHi BeJJUYHHH [8, 9]

B3aemozist 10HI3yI04OrO BUIIPOMIHIOBAHHS 3 PEYOBHHOIO MPUBOIUTH 10
YTBOPEHHS Yy Hill 10HIB PI3HUX 3HAKIB. XapakTep B3a€MOZIl 3aJ€KUTh BiJ BUAY
BUIIPOMIHIOBaHHS, €HEprii YaCTUHOK ((OTOHIB) 1 BIACTUBOCTEH PEUOBUHHU.

o- 1 - BUIIPOMIHIOBaHHS, SIKI MPEJICTaBJICHI 3apsSIKEHUMHU YaCTHHKAMHU,
BITHOCSATBCS 10 O€3MOocepeIHbO 10HI3yIounX. B3aemois 3 peuoBHHOIO raMMa-
BUMPOMIHIOBaHHS, SIKE € IMOTOKOM Y-KBaHTIB, NMPUBOJUTH JI0 TMOSBU (HOTO- 1
KOMIITOHIBCHKUX €JIEKTPOHIB, a TAaKOX YTBOPEHHS EJIEKTPOHHO-NMO3UTPOHHUX
nap. Moro iomisyroua mis 0OyMmoBiIeHa, TOJIOBHUM YHHOM, HENPY>KHOIO
B3a€EMO/II€I0 BTOPUHHUX €JICKTPOHIB (TTO3UTPOHIB).
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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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IIpy mnpoxokeHHI Kpi3b OI0JOTIYHY TKAaHUHY €HEpris 10HI3yHYOro
BUITPOMIHIOBaHHS MIEPEIAETHCSI MOJIEKYJIaM, 10 TIPUBOANTH 10 YTBOPSHHSI 10HIB
1 30y/DKEHMX MOJIEKYJ, X PYWHYBaHHIO Ta YpaX€HHIO KIITHHU. BHacmimok
10H13aI1li YTBOPIOIOTHCA BIIbHI PauKalIM, B MEPIINy YEpry, IPOIYKTH Paliofizy
BOJM, SKI MarTh BHUCOKY XIMIYHY AaKTHUBHICTb 1 BCTYHalOTh B peakili 3
MOJIEKYJIaMH BCIX CTPYKTYPHUX €JIEMEHTIB 010J0Ti4HOI TKaHWHU. BHacmimok
IIOTO MOJICKYJIA, O€3MOCcepeHhO0 HE B3aEMOJIIOUlI 3 BUIIPOMIHIOBAHHSM,
3aTy4ar0ThCs 0 JAHITIOTOBUX XIMIYHUX PEAKITIH.

OCHOBHOIO KUTbKICHOIO XapaKTEPUCTUKOIO CTYNEHS il paloaKTUBHOTO
BUIIPOMIHIOBaHHS Ha 00’ €KT € MOTJIMHEHA J103a.

IHoznunena ooza D — BinHOICHHS cepeaHboi eHeprii (dE), axa nepegaHa
10HI3YIOUMM BUIIPOMIHIOBAHHSIM PEYOBHHI B €JIEeMEHTapHOMY 00’€Mi, 10 Macu
dm pedoBUHU B LIbOMY 00’ €Mi:

D = dE/dm.

Onunuiiero BuMiproBanHs noryimHeHoi 1o3u y CI € I'peii (I'p); 1Ipeit =
1 JIx/xr (100pan).

Pan — mo3acucremMHa OJMHUI TOTJIMHEHOI 703W  (Bil aHTJIIHCHKOTO
radiation adsorbed dose). 1 pan exBiBaneHTHHI noriuHeHid 1031 B 100epr/r
a60 0,01 JIx/kr:

1 pan = 0,01 1x/xkr = 0,01'p = 1 cI'p (canturpeii).
Haranmaemo 3B'130K 3 IHITUMH MO3aCUCTEMHUMU OJTUHUISIMU:
1 Jx/kr = 2,388-10 " kkan/kr = 6,242 -10" eB/kr

Jlns OmiHKW Jii PEHTreHIBCHKOIO0 Ta TaMMa-BUIIPOMIHIOBAHHS paHiIe
BUKOPHUCTOBYBAJIOCh TOHATTA €KCMO3UINHOT 703U  (Deyp abo X) , ska
XapaKTepu3ye 10H13yI04y A110 BUITPOMIHIOBAHHS B MOBITI,

Excnosuuiiina 0o03a (omonnozo 6unpoMiHIO8AHHA — BiTHOIIECHHS
CYMapHOTO 3apsiAy yCiX 10HIB OJHOTO 3HAKY (d()), yTBOPEHUX y TOBITPi, KOIH
BCl €NIEKTPOHM ¥ TO3UTPOHH, SIKI BUBLIbHEHI (DOTOHAMU B €JIEMEHTAPHOMY
00’eMi TOBITPs,, MOBHICTIO 3YNUHWINCA B HBOMY, JIO MacH MOBITps dm B
3a3HAYCHOMY 00’ €Mi:

D,,= d0O/dm

Onuuuns excrno3unitHoi g03u B CI — xynon Ha xwmiorpamm (Ki/kr).
[To3acucTeMHOIO OTUHMIIA €KCIIO3UIIIMHOT 103U € peHTtreH (P).

Pentren — no3a BunpomiHioBaHHs, npu skid B 0,001293r mosiTps (Maci
lem® moBitps pu 0°C i Teky 101,3kI1a) yTBOPIOIOTBCS iOHM KOKHOTO 3HAKY
i3 3apsmom 3,336:10" K.

1 P=2.58-10" Kx/kr, Bimmosiguo 1 Ki/kr = 3,88:10°P.
Enepretnunuii eKBiBaJIEeHT pEHTI€HA AJIs OBITPS JOPIBHIOE:
1P = 1,13-10%Ixx/em’ = 8,73-107 I/ = 8,73l p.
Jlst Gionoriyaux tkanuH 1P~ 0,95pax = 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 = 1cGy (centigray ).

Will remind connection with other off-system units of measuring:

1joule/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,,= d0O/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
lem’ 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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Hacminku nii Tiei camoi 403U pI3HUX BHJIB BUIPOMIHIOBaHb Ha
OilosioriyHUN 00'€KT MOXYTh BiApi3HATHUCS. sl BpaxyBaHHSI IIbOTO €(DEKTY,
TOOTO TOPIBHSIHHS O10JIOT1YHOI JIi BUIPOMIHIOBaHb PI3HOTO CKJIATy BBEJICHO
MIOHSATTS eK6I8A1eHMHOT 003U.

Exeisanenmna 0oza (Hrg) B oprani abo TKaHUHI — Li€ BEJIWYUHA, 5K
BU3HAYAETHCS SIK JIOOYTOK MOTIMHEHOT 103U (D} ;) BiJl BANPOMIHIOBAHHSA THILY

R, ycepenHenoi mo okpemomy oprany abo tkanuHi (T) Ta pamiamiitHOro
3BaXYI0UOro GpakTopy (Wg):
Hy g =Dy g Wy,

Padiauininuii 36asxcyrouuit pakmop wyr (TonepeHs Ha3Ba - KOSQIIIEHT IKOCTI)
— Koe(ILI€HT, IKUH BPaxOBY€ BIIHOCHY 010JI0TIYHY €(PEKTUBHICTh PI3HUX BU/IB
10HI3yI0YOT0 BUIIPOMIHIOBAHHS, TOOTO iX €HEPreTUYHY IIKIIJIUBICTh MOPIBHSHO
3 edexkTaMu, BUKIMKAHUMH PEHTTEHIBCHKUM a00 CIIa00CHEPTeTUYHUM TamMMa-
BUIIPOMIHIOBaHHSIM. 3HA4YeHHs pajialliifHOro 3Baxyroouoro (GakTtopy Wwg AJs
pI3HUX BHUJIB BUIPOMIHIOBAHHS, a TaKOXX TOTJIMHEHI JO03M, i SKHUX
CKBIBAJICHTHA OJIMHMI JO3W, OTPUMAHO1 BiJl Y-IIPOMEHIB, HaBeIeH1 B Ta0wmIli 1.

Taomung 1.1

Tun BUNPOMIHIOBaHHS @®aktop wg | [lornmuuena
7032

PeHTreHiBcbke , ramMmma-, OeTa- 1 1

BUINIPOMIHIOBaHHS

Anbda-gacTUHKH, OaraTo3apsiHi YaCTUHKH, 20 0.05

yJIAMKH SIJIEP Ta BAXKKI YACTUHKYU 3 HEB1JIOMUM

3apsaoM

HeliTpoHu 3 HEBU3HAYEHOIO EHEPTIEI0 10 0.1

BucokoenepreTiuHi NpOTOHU 10 0.1

IIpu ogHOUACH M 11T NEKITBKOX PI3HUX THUIIIB BUIIPOMIHIOBAHHS 3 PI3HUMHU
3BAXYIOUMMH KOE(II[IEHTaMHU €KBIBaJEHTHA [103a BU3HAYAETHCS SK cyma
eKBIBAJICHTHUX 103 LIUX BU1B BUIIPOMIHIOBAHHS:

Hp,= ZDT,R' Wr
R

Onunauns exBiBasieHTHOI o3u y cuctemi CI — 3iBept (3B). 3iBepT — 118
eHeprisi OyJp-sIKOTO BUIY 10HI3YIOUOTO BUIIPOMIHIOBAHHS, MOTJIMHEHOTO | Kr
010JIOT1YHOT TKAaHWHU, TIPHU SKIH O10J0TIYHUN €PEeKT € TOTONKHUM IOTIUHEHIH
1031 1I'p KOHTPOJIBHOTO PEHTTEeHIBCHKOTO a00 raMMa-BUIIPOMIHIOBAHHS.

ITo3acucTeMHOIO OJMHUIICIO EKBIBAJICHTHOI J03u € Oep (OiojoriuHuit
ekBiBaJIeHT paja). 16ep = 0,013B.

Egexmuena ooza (E) BUKOPUCTOBYETHCS SIK Mipa PU3HKY BHHUKHCHHS
BIIJIAJIGHUX HACIIJIKIB OINPOMIHEHHS JIIOJIMHM, BHU3HAYA€ CTYIIHb BIUIUBY
10HI3yI0YOT0 BUIIPOMIHIOBAHHS Ha TUIO JIIOJMHU 3 YpaxyBaHHIM BlIMIHHOCTEH
Ji1 pi3HUX BUJIB 10HI3yIOUOTO BUITPOMIHIOBaHHS Ha TKAHWHU Ta OpPTraHu.
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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 (Hrpg) 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):
Hy =Dy g 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 y-
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' Wr
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 ionizing 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 100yTKIB €KBiBaJIeHTHHX /103 Ht B okpeMux

opraHax 1 TKaHWHAaX Ha BIAMOBIHI TKAHWHHI 3BaXKy0Ul (aKTOPH Wr:
E = H,w, .

EdextuBHa n03a, SK 1 €KBIBAJICHTHA J03a, BUMIPIOETHCS B 3iBEpTax.
[To3zacucremna ogunuIs — 6ep.

Tkanunnuii  3eadxicyrouuit  pakmop wr —  KOCQIIIEHT, SKHAM
BUKOPUCTOBYETHCSI BUHSITKOBO MPU PO3PAXyHKY €(PEKTUBHOI J03H 1 BiI0Opaxae
BIJIHOCHY MMOBIPHICTh CTOXaCTHYHHUX €(eKTiB B TkaHuHI (opraHi). Cyma BCiX
3BaXYIOUHX (DAKTOPIB MO BCIX Opra”ax J0piBHIOE oauHMIl: Wr=1 (Tabsm. 1.2).

Tabmum 1.2 3HayeHHS TKAHWHHUX 3BaXyrounX ¢GakTopiB (W),
Bukopuctani B HPBY-97

Opran abo TKaHWHA wr Wr
I'onamgu 0.20 0.20
KicTkoBuii M0O30K (4epBOHHMIA ), TOBCTA KHUIIIKA, JICTEHI, 0.12 0.48
IIUTYHOK
[IIxipa, moBepXHs KiCTKH 0.05 0.25
“Pemra opraniB” (umuronoAiOHa 3ai03a, TOJOBHUHN 0.01 0.02

MO30K, AUXJIbHI HUISAXM MO3arpyaHoi 00JacTi, TOHKa
KHIIIKa, HUPKHU, M'sI34, TTiIIMUTYHKOBA 3aJ103a, CEJIe31HKa,
TUMYC 1 MaTKa)

Pazom * 1.00

* 17151 OIIIHKY 30BHINIHBOI J03M, OTPUMAHO1 TUIOM (JIOJAETHCS O BHYTPIMIHBOT
71031) BUKOPUCTOBYIOTH 3BaXKytounii paktop wr= 1.0.

KoxHuit opran 1 KOXXHa TKaHMHAa MAalOTh pi3HE 3HAYEHHS B
KUTTE3a0€3MEUCHH] BChOrOo opraHizmy. Kpumuunuii opzan — 1e opraH a0o
TKaHWHA, YacTHHA Tija ab0 BCE TLIO, ONMPOMIHEHHS SKUX 3aBAa€ HaWOLIbIIOT
IIKOJM OpraHiaMy. AHAJOTIYHO KPUTHUYHI (PKUTTEBO BAXKJIIMBI) €JIEMEHTH
MOXYTh OyTH BUAUICHI M y KOXXHIM OKpeMii KJIiTHHI. [CHYIOTH Tpu criocobu
BUJIUICHHS! KPUTUYHUX OPTaHiB:

- 32 HaWOIBILIOO PAIIOYYTIUBICTIO Y MIEBHIM CHUCTEMI OpraHi3My;

- 32 HaO1JIBILIO0 OTJIMHEHOIO 10300 BUIIPOMIHIOBAHHS;

- 32 BUOIPKOBMM HAKONMUYCHHSIM ITiIBUIICHUX KOHIICHTPAIIM TEBHOTO
pamioHYKITIIA.

EdexTuBHa nmo3a BimoOpaxkae 3araibHU €(EeKT OIPOMIHIOBAHHS - IITKOY
JUISL BCHOT'O OpTraHi3My MPpH OMPOMIHEHH1 OKPEMHUX OpraHiB 1 TKaHUH.

Buxopuctanss moHATTS €()EeKTUBHOI JO3H JOMYCKAEThCS MPH 3HAYCHHIX
CKBIBAJICHTHUX /103, HUKYUX 3a MOPIT BUHUKHEHHS JETEPMIHICTUYHUX €(EKTIB
(0.13B mipu rocTpoMy OMPOMIHEHHI YH XPOHIYHOMY MIPOTATOM POKY).

Jlns  ypaxyBaHHsA 3MiH IIOTOKY 10HI3yIOUOTO  BHUIIPOMIHIOBaHHS
BUKOPHUCTOBYIOTh HOMYMCHICHb 003U — BiTHOIIICHHS O3 BUIIPOMIHIOBAHHS
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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 = H,w,
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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(TOTJIMHEHO1, €KCITO3UIINHOI, €KBIBAJICHTHO1, €PEKTUBHOT) 3a ACSKHUI IMTPOMIKOK
qacy 10 BEIMYMHU IILOTO MTPOMIXKKY:

D* =dD/dt (I'ple); D., =D, /dt (P/c);

H* =dH/dt (38/c); E* =dE/dt (38/c).
[ToTy>XHICTh 103H CIIiJ PO3TIISAAATH TIIBKH JIJIT KOPOTKUX MPOMIXKKIB 4acy
(3a CeKyHIy, 3a XBWJIMHY, 32 TOJIUHY ).

[Ipy migpaxyHKy HacIiIKIB aBapii HaJA3BUYAMHO BaXXJIMBO BU3HAYUTH
BEJIMYMHY KOJICKTUBHOI 03U OMPOMIHEHHS, SIKY 310payia B cebe MOMmyJIsIis - BCi
T1, HA KOTO 0€3M0CePEIHbO YK MOCEPEAHBO BIUIUHYJIO OIPOMIHEHHS.

Konekmuena egexmusena (exeiganenmna) 0o3a — 1€ CyMma
IHANBIAYaTbHUX €(PEKTUBHUX (€KBIBAJICHTHUX) 703 OMPOMIHEHHS MEBHOI IPyIu
HACEJICHHSI 3a TMEBHMM mepioj vacy, abo cyma MO0OyTKIB CEepeIHbOIPYIMOBUX
e(peKTUBHUX J103 Ha YUCIIO 0Ci0 y BIIMOBIAHUX TPYTax:

S =E-'N, ,
ne: E;— cepenns edexTrBHA (€KBIBAJICHTHA) /1032 HA MIATPYIYy HACEICHHS 1,

N;— 4ucio ocib B MiArpyIi.

OpnuHulsl BUMIPIOBaHHS — JIFOAMHO-31BepT (J1t0a.-3B). [lo3acucremMHa oguHuUIIsT —
monuHo-0ep. 1 mon.-38 = 100 mroxa.-6ep.

3ayBaxxumo, 10 y BUMaaky YopHOOMIBbCHKOI KaTtacTpodu KOJEKTHBHA
71032 CSATHYJIA MUTBHOHIB JTFOA.-0ep.

1.5.2 JlimiTi 103 T2 1onycTuMi piBui [4, 8, 9]

Hopmamu paniamiiinoi 6e3nexku Ykpainu (HPBY-97), mo € unnnumu Ha
JaHui dYac, nependauyeHo HOPMYBaHHS ONPOMIHEHHS JIIOJEH B yMOBax
MPaKTUYHOI ISTIbHOCTI B TAKUX BUIAKax [S]:

- IpY HOPMAJIbHIM eKCIUTyaTallii iHyCTpialbHUX JHKEpell 10HI3yI0U0To
BUIIPOMIHIOBaHHS;

- IPU MEAMYHOMY OIPOMiIHEHHI (ONPOMIHEHH]1 MAIlIEHTIB);

- U paJliallifiHUX aBapisx;

- IPY OMPOMIHEHHI TEXHOT€HHO-TIACUICHUMH JKEPEIaMH MPUPOTHOTO
MOXO>KEHHS.

Bci ocobu mo BigHomenHnwo go mkepen IB (/AIB), srimmo HPBY-97,
MOIUIIOTHCS. HA TPU KaTeTopii:

- kameeopis A (nepconan) — ocobu, AKi Oe3mocepeaHbO MOCTIHO abo
TUMYACOBO MpaIforTh 13 [[IB;

- kameeopis b (nepconan) - ocodbu, K1 Oe3MOCepeIHHO HE MPAIOIOTH 13
JIB, ane MOXyTh OTPUMYBaTH JOJATKOBE OINPOMIHEHHS Y 3B'SI3Ky 3
PO3MIIIECHHSM X pOOOUYHX MICIIh Y IPUMIIICHHSX 1 HA TEPUTOPIT MIAMPUEMCTBA 3
pajiaitHO-sIICPHIUMEU TEXHOJIOT1SIMH;

- kameeopis B (nacenenns) — Bce HacCEIEHHS KpaiHU.
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D’ =dD/dt (Gy/sec); D, =D,,/dt (R/sec);

P

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; — anumber 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 YHMHHHUKAaX
IHIUBIIyalIbHOI PIYHOI €(PEKTHUBHOI 103U 1 EKBIBAJIGHTHOI PIYHOI 103U
ONPOMIHEHHS Ha OKpeMi HaWOIJIbII YyTJIMBI OpraHd JJisg BCiX KaTeropiu ocio,
K1 ONMPOMIHIOIOThECA (Tabi.1.3). JlomaTKoBl OOMEXKEHHS ICHYIOTh ISl JKIHOK
PENPOAYKTUBHOTO BIKY.

Ta0mums 1.3. JlimiTi 103U OTIPOMIHEHHS (MBB'piK'l)
HaiimenyBaHHs 103U Kareropist 0c¢i0, 1110 OpoOMIHIOIOThCS
A a,0 Ba Ba
JliMiT eeKTHBHOT 103U - 20° 2 1
DLg

JliMiT exkBiBaJIEHTHOT
JI03U 30BHIIIHBOTO

OTIPOMIHEHHS:
- JUISl KpUILITAJINKA OKa 150 15 15
- JIJIS TIKIpH 500 50 50
- JUI KUCTEW Ta CTIIO 500 50 50
[TpumiTku:
a — PO3MOJIT J03U OMPOMIHEHHS MPOTATOM KaJeHJIApHOTO POKY HeE
periaMeHTYeThCS;

0 — miusa XiHOK 70 45 pOoKiB Ta BariTHUX AIIOTh JOJATKOBI OOMEXEHHS
(mo3a OMpPOMIHEHHSI HWKHBOI YACTUHHM >KMBOTA 3a OYyIb-sIKI JIBa MiCAIl HE
MOBUHHA MIEPEBUIILYBATU 2M3B);

B — B CE€peHbOMY 3a OyJb-sIKi OCTIAOBHI 5 POKiB, ane He Oubiie S0M3B
3a OKpeMHH PIK.

OnpomiHeHHS! TEpPCOHANy BHUIIE J030BUX MEX MOXKe OyTH BHIIpaBIaHe
TIIBKY TIPU HETlepe10aueHnX CUTYalllsX, K1 MOKYTh BUHUKHYTHU MiI4ac aBapii
1 IOB’513aH1 3 BPSITYBaHHSM JIt0JIeH, HEOOX1AHICTIO 3aMO0IrTH  PO3BUTKY aBapiit
Ta OMPOMIHEHHIO OUTBINOT KIJTBKOCTI JTtofieit. ToOTo y BUnaaKax:

- KOJM aBapili HEMOXIMBO YCYHYTH O0€3 TEXHOJOTIYHHX OIepaliu,

OB’ S3aHUX 3 MEPEBUIIICHHSM JIIMITIB J103;

- Opu HEOOXI1THOCTI TEPMIHOBOTO YCYHEHHS aBapiitHOI CUTYaIlii;

- Tpw 3arpo3i PO3BUTKY paJlialliiiHO1 aBapii.

IIpu npoBeneHHi poOIT 3 mikBigamii PA 103BoJIIETHCS ONMPOMIHEHHS
aBapifHOro mepcoHaly Jo0300 He Outpme 100M3B (1BOMa plYHUMH
MaKCHUMaJIbHO JAOMYCTUMUMU J03aMHU ONPOMIHEHHS NEPCOHANY, KU Mpalioe 3
AIB). Ilpu upoMy poOOTH TMOBHHHI CYINPOBOKYBATHUCS paaiamiiHo-
N03UMETpUYHUM KoHTpodieM. [lpu mnepeBumienni o3 100mM3B aBapiiiHuit
NEpPCOHA BUBOAMUTHCS 13 30HU OMPOMIHEHHS 1 HAMPABISETHCS HA MO3AIUIaHOBE
MeauaHe oOctexxenHs. [liaBumiene onmpomMiHeHHs mepcoHany m03010 Bif 100 mo
250M3B-pik’ JONYCKAEThCS  TiNBKM y BHHATKOBHX BHIIAAKAX 3 J03BOIY
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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 I
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 50mSv 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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MiHoxopoHH 370poB's  YKpaiHu  3a YMOBH TaKoro OJHOPa30BOI0
MIJBUIIICHOTO OMPOMIHEHHS Ha TMOTsA31 BCIE€T TPYAOBOI JISJIBHOCTI MpalliBHUKA.
VY Bumagkax, Kojau aBapiiiHi poOOTH NPOBOASATHCA JUIsl BPSATYBAHHS KUTTS
JIOJIEH, JTO3BOJIAETHCA ONMPOMIHEHHS mepcoHany go3amu jao 500M3B HaOyb-
KWW OKpEeMHI opraH abo Ha BCe TLJIO.

JIyisi TmaHyBaHHS 3aXOJiB MO0 yIOCKOHAJICHHS pamiamiiHoi Oe3meku i
OMEpPaTUBHOTO KOHTPOJIIO Ha palalifHO-IAepHOMY O0'€KTi, B CaHITapHO-
3aXHCHIN 30H1 1 30H1 CIIOCTEPEIKEHHS BCTAHOBIIOIOTHCSI KOHMPOJIbHI PIBHI.

KoumponbHi pigni BCTAaHOBIIOIOTHCS aJAMIHICTPAIIIEI0 MIANPUEMCTBA IS
NepCcoHaly, a TaKoX JUId TEPUTOpil 3a Y3rOMKEHHSIM 3 JepKaBHUMHU
perynouuMu opranamMd. KOHKpeTHI 3Ha4eHHs] KOHTPOJIBHHUX PIBHIB IMOBUHHI
OyTH HIXYUMHU 3a ponyctumi. KOHTpOJIBHI PpiBHI TakKoX MOXYTh
BCTAHOBJIIOBATHUCS K JUJII OKPEMOI'O PaJIOHYKIiAa B MPOAYKTaX XapyyBaHHA i
00'eKTaXx HaABKOJUIIHHOTO MPUPOJHOTO CEPEAOBHINA, TaK 1 IS OKPEMHUX
BUPOOHUYUX OIEpalliii, peKUMIB eKCILTyaTallli 1 TepuTOpii, TOIIIO.

st meouunoz2o onpominents, TOOTO OMPOMIHEHHS JIIOJAWMHU B Pe3yJIbTaTi
MEIUYHOIO OOCTEeKEHHS abo JIKyBaHHS, MEXI J03 JUIs TALIE€HTIB HE
BCTAHOBJIIOIOTHCS, @ BBOJSTHCA PEKOMEHIOBAHI IpaHWYHI PIBHI JJIs PI3HUX
KaTeropiii onpoMiHEHUX MAIlIEHTIB. 3 ypaxyBaHHSIM OCOOIMBOCTEH LILOTO BHILY
OTPOMIHEHHSI, TPOTUPATIAIIITHUI 3aXUCT NAIIEHTIB IPYHTY€ETHCA HA HACTYITHUX
MPUHITUTIAX.

Ipunyun eunpasoanocmi. ONIPOMiHEHHS TOBUHHE OyTH OOTPYHTOBaHUM,
OpU3HauY€HE TUIBKK  JIIKapeM JUis  OTPUMaHHSA  JIarHOCTHYHOTO  abo
TEPaNeBTUYHOTO €PEeKTy 1 JIUIIE B TOMY BHIIAJIKY, KOJIU OYIKyBaHUI €(peKT He
MOXHa OTPUMATH IHIIMMHU HEMPOMEHEBUMHM METOJIaMHU JI1IarHOCTUKUA a0o
JIKyBaHHS.

Ipunyun onmumizayii. KoJeKTUBHI 103U ONPOMIHEHHS, SKI OTPUMYE
HACEeJICHHS MpU MPOBEACHHI PEHTTEHOJIOTTYHMX 1 PaAilojOTiyHUX MPOUEAYD,
NOBUMHHI OyTHM MaKCHUMaJbHO HHM3BKHUMHU 3 YpaxyBaHHSIM €KOHOMIYHHUX 1
COIllaIbHUX MIpKYBaHb.

Ilpunyun nenepesuwenns. J1o3a onpoMiHEHHS BCTAHOBIIOETHCS JIIKAPEM
IHIUBITyaIbHO JUTsI KOXKHOTO TAIIEHTa BHUXOASYHM 3 KJIIHIYHUX TIOKa3aHb 3
ypaxyBaHHSM HEOOXITHOCTI 3aro0iraHHs 1eTepMiHOBAaHUX €(EKTIB B TKAHWHAX
1 Oprasismi B IIJIOMY.

PekoMeHz0BaHI TpaHW4YHI pIBHI ONMPOMIHEHHS TNAIIEHTIB HaBEACHI B
Tabnui 1.4.

Tabmuns 1.4.
Kareropis narieHTiB EdexruBHa 103a (M3B-pik )
Kareropis AJl 100
Kareropis B/l 20
Kareropis B]]
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, i1d 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 EdexTuBHa 103a (M3B-pik’ )
Category AD 100
Category BD 20
Category CD 2
Category DD 1
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Kamezopiss A/ XBopi 3 OHKOJOTIYHUMH Ta TEpeIpakOBUMHU
3aXBOPIOBaHHSIMHU, 3 BPOJKEHOIO CEpLEBO-CYJIMHHOIO MATOJIOTIEI0, a TaKOX
YPreHTH1 XBOPI.

Kamezopis B/]. XBopi 3 HEOHKOJOTTYHUMH 3aXBOPIOBAHHAMH IPHU
JOCIIDKEHHSX 3 METOK YTOYHEHHs 1larHo3y a00 BUOOPY TaKTUKH JIKYBaHHS.

Kamezopis B/[. Ocobu, 1m0 mpamiooTh 3 MKIJJIMBUMA YAHHUKAMU Ha
BUPOOHUIITBI MPHU MPOXO/KEHHI MNpodorisgy, a TakoX XBOpl Mmicis
pasUKaIbHOTO JIIKYBaHHSI OHKOJIOT1YHUX 3aXBOPIOBAHb.

Kameeopis IJ]. Ocobu, siki OmpOXOIATh yCl BHUAM TPOPIIAKTUIHOTO
00CTeXEeHHsI, 32 BUHATKOM 0C10, BifHeCeHHX 10 Kareropii B/I.

Hst oci6 xareropii AJ[ 1 B/l momaTtkoBo BBOAMTHCS OOMEKEHHS
CKBIBAJICHTHHUX J103 ONPOMIHEHHS HAUOLIBII PaiovyTIMBUX OPraHiB 1 TKAaHUH:

- KPHIITAIMK OKa — 150 M3B-pik’;

- roHaau xigoul — 200 M3B-pi1<'1;

- roHaau yoisiosiul — 400 M3B-piK'1;

- 4epBOHMIT KiCTKOBHiT MO30K — 400 M3B-piK .

Ocobu, 10 HaAalTh JOMOMOTY TAalllEeHTaM TIpU  IPOBEJCHHI
JIarHOCTUYHUX 1 TEPaneBTUYHUX MPOLENyp, HE MOBUHHI OAEPKYBaTH 103y
ONMPOMiHEHHS GBI Hixk 5 M3B-PiK ™.

JIist BOpOBaJDKEHHSI €QMHUX CTAaHIAPTIB 70 3a0e3medeHHs pajiamiifHol
Oe3mexkn Ha MDKHApOJAHOMY piBHI 32 y4acTio MUKHApOJHUX OpraHi3allii
(MAT'ATE, MKP3, €spatomy, BOO3) B aito BBeneHo mixkHapoaHi «OCHOBHI
CTaHAapTH Oe3MeKH ISl 3aXMCTy HACENEHHs BiJ 10HI3YIOUMX BUIIPOMIHIOBAHb 1
oe3neku mxepen BunpominioBaHHs» - OCh. ['ooBHa MeTa JOKYMEHTY IOJISITae
B 3ano0iraHHi JeTepMIHOBaHMX €(EKTIB OMPOMIHEHHS JIIOJeH 1 OOMEKEHHI
BIPOTIHOCTI TIOSIB CTOXaCTUYHUX €(eKTIB*.

Mexi 1103 npodeciiHOro ONMpPOMIHEHHsI Ta TPaHWYHI JO3U JIJIi BCHOTO
HACEeJICHHs, TPUIHATI B YKpaiHi, BianoBigaoTh pekoMeHaoBanuM OCB. Ilomo
PIBHIB BIUIMBY Yy BUNAJKY pajiamiiinux aBapiii (PA) nis HaceneHHs B YKpaiHi
OPUIHATI KOPCTKIIIT HOPMATHBH.

PiBni BriuBy y Bunaaky PA 3a OCb:

- mepeOyBaHHS y 3aKpUTOMY IpuMilieHH1 npu 1031 10M3B 10 1BOX AHIB;

- HonHa npodinaktuka npu 100mIp HakOomUUeHO! 03U Ha UIUTONOAIOHY
3aJ103y;

- eBakyarlis npu SOM3B 10 71HIB;

- TtuM4YacoBe nepeMimeHHs npu 10-30m3B 3a Micslb;

O1iHKa CyMapHOTO PHU3HMKY BIJl CTOXaCTHYHUX €(eKTIB s mpodecioHasiB
ckiaagae 0,0056% wna 1m3B; mius Bcix mroger — 0,00076% na 1M3B; mo3a Bif
(¢hoHOBOTO BUITPOMIHIOBAaHHS — 2,4M3B/pIK .
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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 1s 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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- MOCTIMHEe nepecesieHHs npu 13B 3a KUTTA; TOBIYHA JOMYCTUMA J103a IS
HacesieHHs 3a 70pokiB — 70M3B;

- JIONyCTUMMU piBE€Hb BIUITMBY IIPH pajaialliiHii aBapii -13B 3a KUTTA.
CygacHa n030Ba rpajailis, TpuiHATa Ui pajialiitHo-3a0pyTHEHUX TEPUTOPIM
B YKpaiiHi:

- 0e3yMOBHE BiJICEIECHHS - > SM3B/pIK;

- TrapaHToOBaHE NOOPOBUILHE BijceneHHs > 1M3B/pik;

- MIJBHUIICHUNA PAIIOIOTIYHUN KOHTPOJIb > 0,5M3B/piK.

IINTAHHA IJ151 KOHTPOJITIO 3HAHb

Merta 1 OCHOBHI 33/1a4i pal0EKOJIOTIYHOTO MOHITOPIHTY.

OCHOBHI HanPsIMKK PaJIlOCKOJIOTIYHOTO MOHITOPUHTY.

MaciralHi piBHI IPOBEICHHS] MOHITOPUHTOBUX JIOCTIKEHb.

Oco0MMBOCTI  pajllOEKOJIOTTYHOTO  MOHITOPUHTY B YKpaiHi  Mmicis

katactpodu Ha HAEC.

[Ilo € oGexTamMu pagiOMOHITOPIHTY PENEPHOI CITKH?

Ck1az0B1 pailoeKOJI0TTYHOTO MOHITOPUHTY.

OcHOBHI mapamMeTpH Paai0eKOJIOTYHOTO MOHITOPUHTY.

OCHOBHI JOKYMEHTH, SIKi perJIaMeHTYIOTh CaHITapHI HOPMH 1 MpaBuja Ta

riri€eHIYH1 HOPMAaTHUBH y raiy3i padlamiiiHoi ririeHu B YKpaiHi.

9. Ixepena pamiamiiHoro 3a0pyIHEHHS HABKOJUIITHHOTO CEPEIOBUIIA
(MpupOAHI Ta TEXHOTEHHI).

10. AKTUBHICTb. AKTHUBHICTh NHUTOMA, 00’eMHa. OIUHUIT BUMIPIOBaHHS
pamioakTuBHOCTI B cuctemi Cl, 3B'I30K 3 MO3aCUCTEMHOIO OJIMHHUIICIO.

11. Hamatn TOHATTS IIOTJIMHEHOI, €KCIIO3UI[IMHOI, €KBIBAJIEHTHOI Ta
e(eKTUBHOI 103U, KOJIEKTUBHOI e(PeKTUBHOI (EKBIBaJEHTHOI) JO3H.
dopMyiu po3paxyHKy.

12. OnuHuUIl BUMIPIOBAHHS MMOTJIMHEHOI, €KCIIO3UIIIHHOI, €KBIBaJEHTHOI Ta
edextuBHOI 1034 B cucteMi Cl, 3B'SI30K 3 M03aCUCTEMHUMU OJIMHULISIMH.
13. [lonsitts 1 dopMyauM  po3paxyHKy  MOTY>KHOCTI  MOIJIMHEHOI,
CKCMO3UIIIIMHOI, eKBIBaJICHTHOI Ta edeKkTuBHOI A03u.  OauHMIl

BUMIPIOBAHHS.

14. Kareropii onpomiHIOBaHHUX OCi0 Ta JIMITH PIYHHUX J03 OMPOMIHEHHS
3rigHo 3 BuMoramu HPBY-97.

15. TloHATTS PO KOHTPOJIBbHI PiBHI J03 OPOMIHEHHSI.

16. CrienianbHl OOMEXKEHHS JJIi MEIUYHOTO OMPOMIHEHHS, OMPOMIHEHHS
nepcoHay npu paianiinux asapisx 3riqgo HPBY-97 J1-2000.

17. TlpuHIUIIN, HA AKUX TPYHTYETHCS MPOTUPATIAINHUN 3aXUCT MaIll€HTIB.

18. Jlo3oBa rpanartiis, mpuiHATa U1 paaialiiiHo-3a0pyAHEHUX TEPUTOPIA B

YkpabHi.
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lifelong possible dose for a population after 70years - 7mSv;
- itis 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 - > 5mSv/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 YAEC.

5. What is o6extamu pagioMoHiTOpiHTY of penepHoi 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 METOJH I 3ACOBA PAJAIOEKOJIOITYHOI'O
MOHITOPHUHIY

2.1 Meroau pamioeKoJOriYHOr0 MOHITOPUHTY [2, 7]

Cuctema paaialiifHOTO MOHITOPUHTY  CKJIAJA€ThCS 3 HACTyIHUX
MOCJTIIOBHUX €TArliB:
BUMIPIOBaHHSA pIBHSA pajianii Ha MiICLEBOCTI (MOJbOBAa paaioMeTpis,
JO3UMETPis);
B1101p Tp0oO 1 MATOTOBKY X /10 TOCIIIKEHHS,
BU3HAYCHHS PaJII0AKTUBHOCTI €KCIIPECHIUMH METOIaMU;
BHU3HAUEHHS PaIiI0XIMIYHOTO PO3NOALTY PallOHYKIIIIB;
pagioMeTpiro BUIIJICHUX PAIIOHYKIIIIIB;
pPO3paxyHOK aKTUBHOCTI.
Metoau pajiamiiiHOro KOHTPOItO, SKi  3a0e3IeuyloTh JOCTOBIPHICTD 1
TOYHICTb OTPHUMAHOI Yy TIPOIECI PajioJOTIYHOTO0 KOHTPOJIO i1H(opMarlii,
NOAUISIOTh HA PaglOMETPUYHI, PaaIOXIMIYHI, CHEKTPOMETpUYHi.  binbIm
3aCTOCOBHHUMH € TIEPIIIi JBI TPy METO/1B KOHTPOJIIO.

o padiomempuunux memoodie pamialliiHOTO KOHTPOJIO HAJIEKAThH
M0JIbOBA PAJIOMETPIs 1 JAO3UMETPisi, eKCIpPEecHEe BU3HAYEHHS PaJiOaKTHUBHOCTI,
panioMeTpist 3074, PaJAl0XIMIYHHUX Mpenaparis.

Ilonvosa padiomempin i 0o3umempia € TIEPIINM €TATIOM PaAlaIlifHOTO
KOHTPOJIIO Ta MOHITOPUHTY JOBKUIA 1 00’€KTIB HAPOJAHOTO TOCIOIAPCTBA. SIKUH
nependavae OTPUMaHHS JaHUX TPO PaTlOAKTUBHUN (GOH Ta piBEHb
panioaKTUBHOCTI cepeAoBUINA. Y 3BHYAMHMX yYMOBaXx BOHHU HAJalOTh
iH(opMallito Tpo piBEHb NPHUPOTHOTO PaAI0OAKTUBHOTO ()OHY Ta JIO3BOJISIOTH
BYACHO BUSBUTH BUIAJIKM HOTO MIJBUILEHHS 1 TPUHHATH PIIIEHHS MO 3aXUCTYy
HacereHHs.  lle TakoX OCHOBHI METOJU KOHTPOJIFOBAHHS PaJil0aKTUBHOTO
3a0pyAHEHHS NPOAYKIIii CIIIbCHKOT'O FOCTIOapCTBa.

[TpuHIMn a1i GLIBIIOCTI MOJLOBUX JO3UMETPUYHUX MPUIIAIIB 0a3y€eThCs

Ha 37aTHOCTI paJl0aKTUBHUX BUIPOMIHIOBAHb 10HI3YBAaTH CEPEAOBUIIE, B SKOMY
BOHM MOMIMPIOIOThC. [lpunamm, ski mOpaioTh Ha I OCHOBI, MalOTh
IPUHILIAIIOBO OJIHAKOBY KOHCTPYKIIIIO 1 CKJIaIal0Thes 3 MpuiiMada (1atumka ado
JIETEKTOpa BUIPOMIHIOBAHHS), MIICUIIOIOYUX Ta BUMIPIOBAJIBHUX MPUCTPOIB Ta
JDKepena KUBJCHHsS. SIK mpuiiMaiouuil MOpUCTpi y MOJBOBUX MNpHIIaAax
BUKOPHUCTOBYIOTh 10HI3aI[1i1HI KaMepH 1 Ta30pO3PSIIHI JIUUIbHUKY.
[Tpunaau, siKi BAKOPUCTOBYIOTHCA UIS MPOBEIEHHS paialliiHOr0 MOHITOPUHTY
MOXHa TOJUIMTH Ha HACTYIHI TPYNU: CTalllOHApHI, NIEPEHOCHI, 1HIWBIAYyabHI
Ta snabopatopHi. CTalioHapHi, MEPEHOCHI Ta MOPTATHBHI MPUIAJAH, B CBOIO
yepry, NOJIUISIOTHCS Ha MPUJIAA JUIsl IPOBEACHHS paaiallifHOro MOHITOPUHTY
Ta MOHITOPUHTY PaJlOaKTUBHOIO 3a0pyJHEHHS. 3a MNPWIAIIB padialliifHOro
MOHITOPUHTY MOKHA BUMIPATH MOTYXKHICTh J103U 200 J103Y.
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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 are 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 NPUJIAJAA BUSBJIEHHS | BUMipy IOHI3yIOUMX BUIIPOMiHIOBAHb
[7, 10]

Jlo TMOHATTS «paialiiHuil KOHTPOJIB» BXOASITh YOTHPU BUAU KOHTPOIIO
IIpU TIPOBEJIEHHI OY/b-SKUX paaialliiHO-HEOE3NMEUHUX POOIT: TO3UMETPUUHHM,
panioMeTpUYHH, IHAUBIAYaTbHUM ~ JO3UMETPUYHUN  KOHTPOJIb  Ta
CHEKTPOCKOMIYHI BUMIPIOBaHHS.

BinnoBigHO BCIO amapaTypy paaialiiHOro KOHTPOJIIO B 3aJI€KHOCTI BiJ il
PU3HAYEHHS NOJISIOTH HA YOTHPH TPYTIH.

Jlo mepiioi rpynu HalexaTh NMPUIATU, MPU3HAYEHI JJIST BUMIPIOBAHHS
NOTY>XKHOCTI 7031 (piBHA pamiaiii abo ¢ony). Jlo 1i€i rpynu Takox BIAHOCSATH
1HIUKATOPU-CUTHAJII3aTOPU — MPOCTIII TPUIaAN JJIsl BUSBJICHHS 10HI3YHOUYHX
BUIIPOMiHIOBaHh a00 HaJaHHA CHUTHAJIY TPO TEPEBHILNEHHS YCTaHOBJICHOTO,
3a1aHOTO TIOPOTY pajliarii.

Ipyra rpyna — pagioMeTpuyHi npwiaau (pagioMeTpH), 3a JI0MOMOIOH0
SKWX BHU3HAYalOTh PaJl0aKTUBHE 3a0pyJHEHHSI MOBEPXHI PI3HUX MPEIMETIB, a
TaKOX iX MUTOMY paJll0aKTUBHICTh. le Moke OyTH, HANpUKIIaJ, BUMIPIOBAHHS
pamioaKTUBHOTO 3a0pyAHEHHS OOJaAHAHHS, TPAHCIOPTY, OMSATY, UIKIPHUX
MOKPOBIB JIIOAMHU, TMPOAYKTIB, CHUPOBUHH, KOPMIB Il TBapUH Ta PI3HUX
00’€KTIB HABKOJUIITHHOTO CEPEIOBUIIA (BOIH, IPYHTY, POCIHH TOIIIO).

Jlo TpeTboi rpynu BIJHOCATH MOPTATHUBHI MNPUCTPOI, MPU3HAYEHI IS
IHANBIAYaIbHOTO JIO3UMETPUYHOrO KOHTpomto. lle mpumaau, 3a J0MOMOTror0
SKUX MOKHA BUMIPATH 03y pajiamii, sKy JOAWHAa OTpuMaja B JEAKid
KOHKPETHIN cuTyarlii abo 3a IesKuii mepiosr poOOTH 1 4acy.

YerBepra rpyna — CHEKTPOMETPHYHI MPHUCTPOI, SIKi JIO3BOJISIOTH
YCTAHOBUTH CIIEKTp (CKJIaJ() paalOHYKIIIIIB Oyab-IKOMY 3a0pyaHEHOMY 00’ €KTI.
[le cximagHa amapatypa, poboTa 3 KO MOTpedye cremialbHuX 3HaHb 1 YMOB
eKCILTyaTallii.

OkpimM 1i€i OCHOBHOI Kiacu@ikaiii npuiaad po3AUISIOTH IO BHUJIAM
BUIIPOMIHIOBaHb, IO PEECTPYIOTHCSA, KOHCTPYKTUBHOMY BHKOHAHHIO, BUIY
€JICKTPOKUBJICHHS 1 T. 1H.

B 3anmexnocti Big mpupoau (i3MKO-XIMIYHOTO SIBHUINA, SIKE BUHUKAE B
CEpEOBHINI MiJl JIEI0 10HI3YIOUOTO BHUIIPOMIHIOBAHHS, PO3PI3HAIOTH HACTYITHI
METO/IY BUSIBJICHHS Ta BUMIPIOBAHHS 10HI3YIOUMX BUIIPOMIHIOBAHb.

ITonizayitinuit MeTON TPYHTYETHCS Ha SIBUINI 10HI3alli MOJEKYI
CepeNoBHINa IIiJ €0 10HI3y04oro BunpoMinioBanHs (IB), mo npusBoauts 10
301IBIIEHHSI €JIEKTPONPOBITHOCTI CEPEeOBUINA, sSKE MOXke OyTH 3adikcoBaHE
BIIMOBIAHUMHU €IEKTPOTEXHIYHUMU MPUCTPOSIMU. BuMiproroun i1oH13aIiiHUM
CTPYM, MOXHa OTpUMATH 1H(OpMAIlil0O MPO IHTEHCHUBHICTH Pa/IIOAKTUBHOTO
BUITPOMIHIOBaHHS.
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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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Paoioximiuni i cnekmpockoniuni memoou.

Paodioximiunuii memood OCHOBaHHMI Ha BUMIPIOBAaHHI BUXO/Y padialliifHO-
XIMIYHHMX PeaKIlii, sIKi BIIOYBAIOTHCS Y PIAKKX a00 TBEPAUX XIMIYHMX CUCTEMax
i aiero [B.

Jlis 10HI3yIOYOTO BUIIPOMIHIOBAHHS Ha XIMIUHI CIOJIYKH HPHU3BOJUTH JI0
3MIHM iXHBOTO CKJIay. KiTbKiCTh MOJIEKYJ, K1 3a3HATIU MIEPETBOPEHb, 3AICKUTh
Bi A03u omnpomiHeHHS. Ha npoMy mOpUHIMII TPYHTYETbCA i XIMIYHHX
JO3UMETPIB. Y SKOCTI IHAUKATOpPA B XIMIYHUX JJO3UMETPAX BUKOPHUCTOBYIOTHCS
pPEUOBMHU, SIKI 3MIHIOIOTH CBi KOJIip a00 MOro I1HTEHCHBHICTh BHACIHIiJIOK
OKHCJTIOBAJIbHUX a00 BIIHOBHUX peaKIlid. BenmnumHy morivHeHoi eHeprii (103y
BUIIPOMIHIOBaHHs) B IbOMY pa3l OI[IHIOIOTh 33 TYCTUHOIO okpacku. Lleit meTon
BUKOPHUCTOBYIOTh IPU PeeCTpallii 3HAYHUX PIBHIB paialii.

PanmioxiMiuHl ~ METOAM  BUKOPUCTOBYIOTH, JOTPUMYKOYHMCH  IEBHOI
ITOCJIIIOBHOCTI:

- B10ip 1 miAroToBKa Mpod IOCHIKYBaHUX 00’ €KTIB;

- BHECEHHS HOCIIB Ta MiHepaiizaiis mpoO; BUAUICHHS PaIlOHYKIIIIB 13
npo0;

- OYHMCTKAa BHUIUICHUX PATIOHYKJIIIIB BiJ CTOPOHHIX HYKIIIB 1

CYIYTHIX MIKPOEJIEMEHTIB;

- imeHTH]IKaLIA 1 IEpEeBipKa paAlOXIMIYHOI YUCTOTH;
- pamioMeTpis BUAUICHUX PATIOHYKIIIIB;
- pO3paxyHOK aKTHBHOCTI 1 BACHOBKH.

BiniGpani pamionoriyHUMH BiAAIIaMH  3pa3ku 1poO MOBUHHI OyTH
TUTIOBUMH  JJIS  JOCHIKYBaHOTO 00’€KTa, a Maca — JOCTaTHhOK  JIJISt
MPOBEJEHHS padioXiMigyHOTO aHami3zy (miciast o3ojeHHs — 2040 r).  IIpobu
I'PYHTY, BOJIU, POCJIMH BaXKJIMBO BIAOMPATH B MICIISIX, SIK1 € pENPEe3eHTaTUBHUMHU
JUIS. TaHOi TepUTOpii, 1 pajioakTHBHE 3a0pyJAHEHHS SKUX Ma€ HaWOUIbIIy
WMOBIPHICTh, @ HE B HAWOLIBII JOCTYNMHHUX MICIAX, TOOTO, HAaNMpUKIad, Ha
BEpIIMHI narop0y, piBHUHI, J€ BHUIMAaB JIOII, a HE B3J0BX JOPOTH a00 B KaHaBi
mijg gepeBamu 1 T. iH. [IpoOu MOMINIYIOTh Y €MKOCTI, SIKi JO3BOJISIOTH , MPH
HEOOX1THOCTI, 30epiraT iX B pI3HUX YMOBa, Ta MAaPKIPYIOTh 13 3a3HAYCHHSIM
IPUPOJIU 3pa3Ka, MICIIS, IaTH 1 Yacy BiAOOpy nmpoOu Ta rpymu Bigoopy mpoo.

[Ipu BimGopi npod® B KOHTPOJIBHUX IYHKTaX BUMIPIOIOTH Y- (HoH
npunagom CPII-68-01 na Biacrauni 0,7-1 m Big rpynty 1 1-1,5 cM Big 00’ ekTa.

JIyist BU3HAYEHHST 0COOIMBOCTEH pasiaiifHO-XIMIYHUX PEAKIid PeUOBUHU
HaWYacTIIIe BUKOPUCTOBYIOTh CHEKMPOCKONIIO, A TAaKOX METOJIU PEECTpaIii
dbayopecueHiii 1  xemutntoMinecteHiii. I{i MeTrogu 03BOJISIIOTH BHUSBUTH
NepBUHHI XIMIYHI (QOpMH, SKI BHUHUKAIOTh YHACIJIOK TOTJIMHAHHS €HEprii
10HI3YIOYOTO BUIPOMIHIOBaHHS, a TAaKOX PEECTPYBATH MPOMIKHI MPOIYKTH
paiamitHO-XIMIYHUX TIEPETBOPEHb PEYOBHH.

JI1s1 BUBUEHHSI IIBUJIKOTUIMHHUX TIPOIIECIB PaIi0JIi3y 3aCTOCOBYIOTh Pi3H1
METOJM CHEKTPOCKOIi, 30KpeMa a0copOIiiiHy CIEKTPOCKOIK, pPaMaHOBY
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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, id 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
xemimtominecteHii. 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 pamiomizy apply the different
methods of spectroscopy, in particular absorbing spectroscopy, pamaHOBY
resonant spectroscopy, spectroscopy of electronic paramagnetic resonance. At
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PE30HAHCHY CIEKTPOCKOIIII0, CHEKTPOCKOIMII0 €JIEKTPOHHOIO MapaMarHiTHOIO
pe3oHancy. Ilpu BUKOpUCTAHHI IIMX METOMIB O0’€KT  JOCIIIKCHHS
ONPOMIHIOIOTh TIEBHUMHU HOPMOBAHMMH MOPLISMHU pajiallii, CriocTepirarouu 3a
MOSIBOI0 HOBUX XIMIYHUX (HOPM.

CuMHTHISAWIHIA METO/I BUMIPIOBAHHS TMOJISITa€ B PEECTpallii criajaxiB
CBITJIA, SIKI BUHUKAIOTh Y CIHUHTWIATOPI (CyabdIT MUHKY, HOIU HATPIO) TiA
miero  IB, sxki  3a  A0MOMOrol  (POTOENEKTPOHHOTO  MOMHOXYBaua
MEPETBOPIOIOTHCA B CJICKTPUYHUNA CTPYM. AHOIHUNA CTPyM NMOMHOXKyBada Ta
MIBUAKICTH JITYOU MPOMOpIiHHA MOTY>KHOCTI 1031 BUITPOMIHIOBAHHS.

(I)OTorpaq)qunﬁ METOJ OCHOBAaHMA Ha 3JaTHOCTI MOTIEKYT 6p0Miz[y
cpibina, siki MICTATBCS B (DOTOEMYIIBCIi, po3nagaTiCs Ha CKIIaMoBi i giero [B.
Kpucranuku cpibna, $Ki yTBOPIOIOTBCA TMPU 1[bOMY, BHUKJIHKAIOTh IIPH
NposiBJIeHHI  (OTOILUIIBKM 1i TMOYOPHIHHSA, TYCTHMHA SIKOTO IIPOMOpIIiifHa
MOTJIMHEH1H eHeprii.

Kasopumerpuunuii meton 0a3yeTbcsi Ha BHUMIPIOBaHHI KIJIBKOCTI
TEIUIOTH, 110 BUJUISIETHCS B ACTEKTOP1 MpU NorjvHaHH1 eHeprii IB. Ycs enepris
BUIPOMIHIOBaHHS, fKa  TOTJIMHAETHCS  PEUYOBHHOIO, B pe3yJbTaTi
NEPETBOPIOETHCS B TEIUIOTY 32 YMOBOIO, IO MOMVIMHAIOYA PEUYOBHMHA € XIMIYHO
IHEPTHOIO J0 BUIpPOMiHIOBaHHSI. OTXe, KUIBKICTh  BHUAUICHOI TEIUIOTH
MPOTIOPITiiiHA IHTEHCUBHOCTI BUIIPOMIHIOBAHHS.

HeiiTponHo-akTuBaliiHUii METOJ TOB'A3aHUM 3  BHUMIPIOBAaHHAM
aKTUBHOCTI, HaBEJCHOI HEUTPOHAMH, 1 1HOAI € €IWHUM MOXKJIMBHUM METOOM
BUMIPIOBAaHHSA CJIA0KUX HEUTPOHHMX TMOTOKIB, KOJM 3BHUYAHI METOIU
BUMIPIOBAHHSA HE JalOTh HaJiiHUX pe3ynpTaTiB. OKpiM TOro, el MeTon
NPUATHUN MPU OLIIHIOBAHHI /103 y aBapIMHUX CUTYAIIisX, KOJU CIIOCTEPIra€ThCs
KOPOTKOYACHE OMPOMIHEHHSI BEJIMKUMHU MTOTOKAMU HEHTPOHIB.

VY OiosoriyHMX MeToAaxX JO3UMETPli BUKOPHUCTOBYIOTH 3JATHICTb
BUMPOMIHIOBaHHS 3MIHIOBaTH 010J10T14HI 00’ €KTH. BennuuHy H03U OIHIOIOTH
3a pIBHEM JICTAJIbHOCTI TBApPUH, KUIBKOCTI XpPOMOCOMHHMX a0epalliif, BUNIa{IHHIO
BOJIOC. bioJjoTiyHi METOAM € MEHII TOYHHMM 1 YyTJIUBUMU TOPIBHSHO 3
Gb13UYHUMH.

VY po3paxyHKOBUX METOJIaX 103y BUMPOMIHIOBAaHHS BUSHAYAIOTH IIISIXOM
MaTeMaTHIHUX 00uKCieHb. Lle e TMHMI MOXKIMBHI CITOCIO BUSHAYCHHS JO3H BIJI
1HKOPIIOPOBAHUX PAAIOHYKIII/IIB.

[TpuntunoBa cxema OyAb-SIKOTO JO3WUMETPUYHOTO 1 PagiOMETPUIHOTO
npwiagy onHakoBa. BoHa BKItoUae Tpu 00OB’S3KOBUX OJOKH: JETEKTOPHHIMA
OPUCTPiH (IETEKTOp), 1HIUKATOP Ta OJIOK KUBIEHHS (aKyMyJIATOPH, OaTapeiku,
€JIEMEHTH, EJIEKTPOMEPEIKA TOIIIO).

JlozumeTpu, MpU3HAYEH1 AJiS BUMIPIOBAHHS MOTYXHOCTI 103U [- 1 y-
BUIIPOMIHIOBaHHS, 32 3BUYAEM KaJlIOpPOBaHi MO JKEPENy Y- BUTPOMIHIOBAHHS 1
ekl 3 HHUX Ja0Th 3aBUIIEHH] 3HAY€HHS MOTY>KHOCTI J03U [3-
BunpomiHioBanHs. [lpunaau st BUMIpIOBaHHSA HNOTYXHOCTI /103U
B-1 y- BUIIPOMIHIOBAHHS MAKOTh BIKHO JJIS MOMAAaHHs [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 T. 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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nerektop. Ilpunaau, ski MarOTh BIAKPUTE BIKHO,  BUMIPIOIOTH Y- 1 [3-
BUMPOMIHIOBAHHS, 3 3aKPUTHUM BIKHOM — TUIbKH Y- BUITPOMIHIOBAHHSI.

Jlo3uMeTpu AJ1s1 BUMIPIOBaHHS MOTY>KHOCTI I03H - 1 Y- BUIIPOMIHIOBaHHS
MO>KHA MOJIIUTH Ha IPUIIAIH, SIKI pEECTPYIOTh 103U Y HU3bKOMY 200 POHOBOMY
Jiara3oHi, cepeHLOMY 1 BUCOKOMY Jl1ara3oHax.

Huzbkuii (honosuit) miamazon: 0.05Mx3B/rom. -100Mk3B/ros.

Cepenniii mianazon: 10 mx3B/rom. - 10 m3B/ros.

Bucokwuit niamazon: 1m3B8/roa. — 10 3B/ros.

Jlnis BUSIBNIEHHS PaJlOaKTHUBHUX PEYOBHH, BUMIPIOBAHHS PIBHIB paiiarlii
Ha MICIEBOCTI ¥ paJlOaKTUBHOTO 3a0pydHEHHS OO0’€KTIB 30BHIIIHBOTO
OTPOMIHEHHSI BHUKOPUCTOBYIOTH mpuiaau tunmy JII-5, CPII-88-H 1 1. i1H.
CymapHi eKCIO3WINHI 1 TOTJIMHEeHI J03W OMPOMIHEHHS BHMIPIOIOTHCS
noszumetrpamu J(I1-22B, JIT1-24, JI11-23A, [JI-1, IJI-11 1 T. 8.

Excnpecni memoodu panialiitHOrO KOHTPOJIIO BUKOPUCTOBYIOTH IS
OTpUMaHHS OMepaTHUBHOI 1H(pOpMaLli MO0 CTYNEHIO Pali0aKTUBHOTO
3a0pyIHEHHS 00’ €KTIB HABKOJIMIITHEOTO CEPEIOBHUIIIA.

Excnipec-meron BuU3HAYEHHS MUATOMOI 1 00'€eMHOT aKTHBHOCTI ramMma-
BUIIPOMIHIOIOUMX PAJIOHYKIIJIIB Y BOJI, MPOAYKTaX XapuyBaHHS, MPOAYKIi
POCIMHHUIITBA Ta TBAPUHHUIITBA IPYHTYETHCS Ha BUMIPIOBaHHI 32 JIOTIOMOTOO
npunagy CPII- 68-01 moTy»HOCTI 103U BUIIPOMIHIOBAHHS Bl YUCTO BUMHUTHX 1
noApiOHeHux mnpo6 Mmacorw 0,7 Kr, sSKi po3MilleHl Yy JITpoBid OaHiil abo
nocyauHi Mapinemni, 1 nepepaxyHkKy ii B ojauHuIl akTUBHOCTI (BK/Kr).
MeroankKy MOKHa 3aCTOCOBYBAaTH MpPHU PIBHI PaII0OAKTUBHOIO 3a0pyAHEHHS
2:10° - 4-10* B/ (kr).

Excnpec-meron Bu3HA4YeHHS MNUTOMOI 1 O0’€MHOI aKTHUBHOCTI [3-
BUIIPOMIHIOIOYHX pamOHyKJnt rpyHTyeTLc;[ Ha BHUMIpPIOBaHHI MIBUAKOCTI
3UATYBaHHS YaCTHHOK 3 TOBCTOI]_IapOBI/IX npemnapariB 1 HaCTYITHOMY
MaTEeMaTUYHOMY PO3PaxXyHKY aKTUBHOCTI.

Jlis mpoBeeHHS BHUMIPIOBaHb BHUKOPUCTOBYIOTH paniometpu KPK-1,
PYB-01I1, “bera”. Metoauka Moxke OYTH 3acTOCOBaHa IPH  BMICTI
pajioaKTUBHUX PEYOBHUH B TMpoOax He MeHie 37bk/kr. 3a Manoi KOHIEHTpaIii
pPamioOHYKIIIIB B TpoOax cyMapHy OeTa-aKTHBHICTh MPOOW BH3HAYAIOTH I1O
30JIbHOMY 3ayIIIKY. 1100 301IbIIUTH KOHIIEHTpALll0 PagiOHYKIiIB B Ipodax,
iX CHAIOIOTh Ta O30JIIOHOTh. 3001y poO3TUPAIOTh B JAPIOHUN MOPOIIOK 1
BUMIPIOBaHHS 31HCHIOIOTH CTAI[IOHAPHUM PaiOMETPOM.

JIist  eKCnpecHHX  BUMIPIOBaHb IUTOMOI  aKTHBHOCTI  1e3it0-137
BUKOPHUCTOBYIOTh JBOKaHaiabHI pagiomerpu PYb-01 I16, PKI'-05, PVYI-91,
criektpomeTp “IIporpec-criekTp”, siKi JalOTh 3MOTY OOYMCIIOBATH BHECOK KaJito
y CyMapHii akTUBHOCT1 TPoOU, TOOTO B Pai0aKTUBHOMY 3a0pyAHEHHI JIOBKIJIJISA
3arajaoM.

3acTocyBaHHS PIZHOMAHITHUX METOIB PaJiallifHOTO0 KOHTPOJIO Ja€
3MOTY 3/1MCHIOBATH BUMIPU PaIiOaKTHUBHOCTI PI3HUX CKJIAJOBHX CEpPEOBHIIA,
IpOAYKIIii Tomo. Bubip MeTo11B 3a/1eXKUTh Bl METH pajialiiifHOro 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, [1- 1, I1- 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 -
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-0111,
"Beta". Methodology can be applied at content of radio nuclides in tests not less
than 37 Be/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 IlI6, PKI- 05, PYI- 91, spectrometer
"Progress-spectrum", that give an opportunity to calculate payment of potassium
in total activity of test, id 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 InauBinyanbHuii MoHiTOpUHT [7, 10]

[HAMBIIyaIbHUM MOHITOPIHT € HEOOX1IHUM, KOJHU ICHY€ IMOBIPHICTb, III0
OTpUMaHa JIFOJAUHOIO JI03a TiepeBHINye HOpMy, BctaHoBieHy HPBY. 3rigno 3
Hopmamu pamiamiiinoi  Oe3neku  Ykpainn (HPBY-97) Ta OcHoBHUMHU
CaHITapHUMHU TpaBWIIaMu 3a0e3meueHHs paaianiitnoi 6e3neku Ykpainu (OCITY-
2005) inguBigyansHuil mozuMerpuuHuil KoHTposb (1K) € o0oB‘s3koBUM y
HACTyNHUX Bunaakax (HaBogsaTbesa BUTATH 3 OCITY-2005):

[JK y KOHKpeTHHX AJisi KOXKHOTO BHIIAJKy O0OCSTrax € OOOB'SI3KOBUM
Uit 0ci0 3 yucia mepcoHany (kareropis A), y SKUX cyMapHa pidHa
edexTHBHA 1032 Moxe jocaraté 10 M3 pik’ (B HOpMambHHX 260
aBapiiiHux ymoBax). IJIK na AEC € 000B's13k0BUM 1Ji BCiX OCI0, 1110
BIJIBIZIYIOTh 30HY CTpororo pexumy (1. 14.4.10);

- IIK 30BHIIHBOTO JOKAJIBHOTO Ta 3arajbHOTO0 ONMPOMIHEHHS 3
BUKOPHUCTAHHSAM IHIUBITyadbHUX TO3UMETPIB MOBHHEH MPOBOJUTHCH
JUISL AKIHOK JIITOPOJHOTO BIKY (710 45 pOKiB), sIK1 HaJIeXaTh A0 KaTeropii
A, HE3aJIe)KHO BiJl 0YIKYBaHO1 103U onpoMiHeHHs (11. 14.4.12);

- B obos'si3koBoMy mopsaky [JIK moBuHeH mpoBOAMTHUCH sl BCIX
KaTeropiii MeIW4yHOro MEepCcOoHaly, IISUIBHICTh SKOTO TOB's3aHa 3
BUKOPHUCTAHHAM 3akpUTHX 1 Binkputux JIB (m. 14.4.14). ®aktuyHo,
srigHo 3 OCITY-2005, IIK € 000B‘SI3K0OBHM JjII BCHOI'0 MEIUYHOIO
HepCcoHaIy KaTeropii A.

VY inmux Bunagkax [JIK He € 000B SI3KOBUM, JIONYCKAETHCS 3/1HCHIOBATH
JNO3UMETPUYHUM  KOHTPOJb IMEPCOHAy 4Yepe3 PEryJsIpHUM  MOHITOPUHT
paiamiiHO-TIr€HIYHUX TlapaMeTpiB Ha PoOOYUX MICHSX, Yy MPUMINIEHHSIX,
Ha IPOMMAIaHYUKY TOIILIO.

[Mpunanu K, sxi npu3zHaueHi abo [Uisi BAKOPUCTAHHS B €KCTPEMaIbHUX
CUTYyallll y MUPHUH Yac, abo 1711 0COOIMBOTO MEPioy BOEHHOTO Yacy 3a3BHUail
30epiraloTbCs Ta BUAAIOTHCS HACEJICHHIO 3a MICIleM poOOTH abo0 MPOKXUBAHHS
ciry>k0aMu UBLIIEHOT 0OOPOHHU.

[Mpunagn [JJK — me wiHIaTIOpHI NOpPUCTPOi, 3a JOMOMOIOI0 SKHUX
BHU3HAYAIOTh OTPUMAaHy JIOJUHOIO TMEPCOHANbHY 103y B JAESKIA KOHKpPETHIN
cutyarii a0o 3a JesKuii MeBHUHN MPOMIKOK Jacy.

VYei mpunaan  [JIK  koHCTpyKTHMBHO MoOxHa mnoaumtu Ha [JIK
0e3Mmocepe/IHbOro0 BUMIPY, B SKMX IIOKa3aHHS MOXXHA 3HIMATH 31 IIKAJIH
npuiagay, Ta Opwiaad 0e3 KA 1HAWKAIIl («Ciimi»), MOoKa3aHHS 3 SKUX
3HIMAIOTh 3a JIOTIOMOTOI0 CIELIAIbHUX MPHUCTPOIB, YaCTIlIe B CTaI[lOHAPHUX
ymoBax. Lle moB’si3aH0 3 METOJIOM peecTpallii, IPU3HAYEHHSIM Ta KOHCTPYKIIIEIO
npuiIaiiB.
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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 /1K, 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 cboronHimHii 1eHb BUKOPUCTOBYIOTHCSI TPU T'OJIOBHI TUIH MPUIIAIIB
JO3UMETPUYHOTO KOHTPOJIIO: KUIIEHHKOBI JO3UMETPH, sIKi IMPAaIfOl0Th Ha 6a3i
loHI3II[ifHOTO ~ MeToAy  peecTpamii  pamiamii,  (OTOAO3UMETPH i
tepMostoMiHectieHTHI go3umerpu (TJLT).

KumieHbKkoB1 103UMETPH - MaJIeHbKI MPUCTPOi (PO3MIpPOM 3 PYUKY), SIKi
MOXHA TIOMICTATH B KHIIIEHIO COPOYKH abo na6opaTopH0r0 Xarnary. B xoprmyc
J03MMEeTpa BMOHTOBaHA IHTETpyloya I10HI3alliifHa KaMmepa 1 KOHAEHCATop,
KUBJICHHS AKUX 3JIACHIOETHCS TIepe] poOOTO0 Bij 3apsaHOro mpuctporo. [Ipu
Iii Ha 3apsA/OKEHHU JO3MMETp BUIIPOMIHIOBaHHS B poOodoMy 00’emi Kamepu
BUHUKAE 10HI3aLIMHUN CTPYM, KU 3MEHIIy€e MOYaTKOBHM 3apsii KOHJIEHCATOpa
1 KaMmepu, a BIJMOBIAHO 1 MOTEHIAJl BHYTPIIIHBOTO EJEKTPOAY ITO3UMETpA.
3MeHIIIeHHs] TOTEHIliany, MPOMOPIiiHe 031 OMPOMIHEHHS, BHUMIPIOETHCS 3a
JIOTIOMOTOI0 €JIEKTPOCKOIIA, 3 SIKUM 3’ €JIHAHA pyXOMa Bi3WpHA IJIaTHHOBA HUTKA.
BigxwieHHss HUTKU BiJl HYJIBOBOI IMO3HAYKH € TUM OUIBIITUM, YUM OijIbIIIA 1032
OMpPOMIHEHHS. Y J03UMeTpax 0e3MocepeIHbOro BUMIPY J03a BUMIPIOETHCS 3a
JIOTIOMOTOI0  BIJUTIKOBOTO ~ MIKPOCKONY, IIKajla SKOro MporpajayidoBaHa y
peHtreHax. “Hemnpsami” no3uMeTpu MOTPEOYIOTh JOJATKOBOI'O OOJAIITyBaHHS
JUIS “34MTyBaHHS ~ pe3yJbTaTiB BUMIPY. Jl03UMETp HOCATH y KHIICHI OAMATY 1
NEPIOAMYHO CIOCTEPIraloTh 3a BEJIUYUHOIO 103U OMPOMIHEHHS, OTPUMAHOI M1
gac poOoTH.

TunoBuii mpuian, Mo Npampe Ha OCHOBI (oTorpadiyHOTO METOMy
peecTpallii 10HI3yI0UOTr0 BHUIIPOMIHIOBAHHS, CKJIaIa€ThCS 3 KACETH, KOPIYC SKO1
HE TPOMYCKAae CBiTJA, Ta 3alpecoBaHUX 3 BHYTPIIIHBOI CTOPOHU KOPIYCY
G1IbTPIB, K1 BUKIIOYAIOTH JI€AKI BUAM BUIPOMIHIOBAHb. Y CEpEIUHY KaceTH
3aKJIaal0Th (POTOIUTIBKY, SIKa € JIETEeKTOPOM JI0O3UMETpa. 3a 3BUYAEM
BUKOPUCTOBYIOTH JIBI TUIIBKU, OJHA 3 SIKUX € UYTJIUBOIO 0 PEHTTE€HIBCHKOI0 a0
rama-BUIIPOMIHIOBaHHS B €eHEpreTHYHOMY Jiiana3oHi Bl 16xeB no 3Mes, apyra
- go Oera-npomeHiB 3 eHepriero Big 200keB mo 1Mes. Pamioizotomnu, 1o
BUIIPOMIHIOIOTh OeTa-IpOMeHi Hikunx eHepriii (mampuxian, “H, '*C, S), He
MOXYTh OYTU BUSIBICHUMHU 3a JIOTIOMOT'010 (DOTOACTEKTOPIB.

HasiBHicTh (PibTpiB a€ 3MOTy 3a J1€10 Ha TUTIBKY PO3PI3HITH pajialiiiHe
BUIIPOMIHIOBaHHS 3a BuAamu (OeTa, pEHTreHIBChbKE, rama, HEHTpOHH) Ta
eHeprisiMmu. «Bigkpute» BIKHO (TOOTO, BIACYTHICTH (PUIBTPY) IO3BOJSIE yCIM
BUJIaM BUIIPOMIHIOBAHHS JJOCTaTHHOI €HEPrii MPOXOAUTHU Ta 3aCBIYYBATH ILIIBKY.
[InactukoBuii (inbTp mNOrIMHAE  O€Ta-eNEKTPOHM HHU3BKUX €Heprii. [Hmr
b1abTpH, Taki, IK MiAHUNA a00 CBUHIIEBHIA, MOTJIMHAIOTH BUCOKO €HEPreTHYHI [3-
eJICKTPOHHM Ta BCE 1HILIE, OKPIM ramMa-BUIIPOMIHIOBaHHS BUCOKOI eHeprii. LIIBuki
HEUTPOHU B3AEMOJIIOTH 3 KaJAMI€BUM (PIIbTPOM, BUKJIMKAIOYU TOYOPHIHHS
1iBKK. [loBiIbHI  HEWTPOHWM B3AEMOJIIOTH 3 aTOMaMM HITPOTEHY V
YKEJTATUHOBOMY TMIJIOAKI TUTIBKA 3 YTBOPEHHSIM MPOTOHIB, TPEKH SKUX
niapaxoByoThea. YucenbHe 3HAUYEHHSI €KBIBAJEHTHOI JO3M BH3HAYAETHCS 3a
CTyINEHEM IIUIBHOCTI MOYOPHIHHSA (POTOIIIBKHU, IO BUMIPIOETHCS 32 JOTIOMOTOI0

53



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 1s 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 1s 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 1Meg. 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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10H13aL1MHOTO METO/Ty peecTpallli BUTPOMIHIOBAHHS (DOTOEIEMEHTY 1 BUIAE€THCS
Ha CTPIJIOYHMM MpUIIaJl, SKUW MporpagyioBaHuil y Oepax.

TepmomtominectienTHi  go3umetpu (TJIJI) — cywacHi mpuinagu, sKi
OCTaHHIM 4YacoM WAyThb Ha 3aMiHy (OTOIUIIBKOBUM Ta 1OHI3AI[iHHUM
no3uMerpaM. BoHM mpencTaBisitoTh COOOI0 MalIeHbKI YMITH, BUTOTOBJICHI 3
dbTopucTOrO JiTiIF0 200 (TOPUCTOTO KAIBINIO 1 T. 1H., IKI HAKOTIMYYIOTh €HEPTII0
miJ JA1€I0 BUOPOMIHIOBAHHS 32 PAXyHOK IEpPEXOJy aToMIB  KpUCTaly Yy
30ymKeHul cTaH 1 30epiraioTh ii O MOMEHTY BHUMIpPIOBaHHS (T€PMIYHOTO
BU3BOJIEHHS  eHeprii). Ilpm HarpiBaHHI Yuma HaKOMUYEHAa  EHEPris
BUBUIBHIOETBCS y BHIVISIII CBITJA, CBITJIOBHM MOTIK $KOTO MPOMOPLIAHUN
oTpuMaHiil 11031. CBITIOBHI MOTIK, BUAUICHUH AETEKTOPOM MpPU TEPMIUHIN
00poO0I1l, TEPETBOPIOETHCS (POTOCICKTPOHHUM MOMHOXKYBAa4eM B €JICKTPUYHUM
CTPYM, 1 Jaji 3a JOMOMOIor0 Iu(poBOro meperBoproBaya y 4aCTOTy IMITYJIbCIB.
TepMotOMiHECIIEHTH1 I03UMETPH JT03BOJISIIOTh TPOBOJUTH KOHTPOJIb Y CAMOMY
IIMPOKOMY Jiama3oHi 103 — Bia SMkpax 10 (5-10)- 103pazl.

2.4 PanianiiiHo-ririeHiyHuid MmoHiTopuur [11, 12]

PanianiifHO-TirieHIYHUN MOHITOPHUHT € OJHIEIO 3 CKIAJOBUX JIEPKABHOTO
COINIAIbHO-TITIEHIYHOTO MOHITOPUHTY, SKHUH TPEJCTaBIsA€ COOOK CHCTEMY
CIIOCTEPEKEHHS, aHai3y, OIIHKK 1 MPOTHO3Y CTaHy 3J0POB’S HACEJICHHS Ta
CEpeOBUINA KUTTEMISUTBHOCTI JIIOMIMHU, a TAaKOXX BHUSBIICHHS MPUYUHHO-
HACJIIJIKOBUX 3B’S3KIB MK CTAHOM 37I0pOB’Sl HACEJICHHS Ta BIUIMBOM Ha HHOTO
(bakTopiB cepeloBUIA JKUTTEMISILHOCTI Jonuuu. [licns  peopranizaitii
CaHEMIICIYKOU CTBOpPEHHS Ta 3a0e3nedeHHs (YHKIIOHYBaHHS e(EKTUBHOI
HaIlIOHAJIBHOT CHUCTEMHM MOHITOPUHTY Ta OIIHKK Yy cdepl TpoMaachbKoro
3I0pOB’S TOKJIAJAEThC Ha Jep>KaBHY ycTaHoBy «lleHTp rpomancbkoro
310poB'ss MiHiCcTepCTBa OXOPOHHU 370POB'sl YKpaiHu».

Orxe, pamiamiiiHo-TirieHiuanii  MoHitopunr (PI'M) sBnse coboro
JIEp’)KaBHY CHCTEMY KOHTPOJIIO 3a pajlaliifHOI0 CKJIaJ0BOI0 CepeloBHUIIA
JKUTTEAISUTBHOCTI JIFOJAHH.

Ha mouatkoBomy ertami ocHOBHMM 3aBaaHHsM PI'M OyB MoOHITOpHHT
pPaiOaKTUBHOCTI HABKOJUIITHBOTO CEPENOBUINA, IOB’S3aHOI 3 HACHIIKaMU
BUIIPOOYBaHHs sAnepHOi 30poi. [li3Himie a0 IBOro MpHETHABCS MOHITOPUHT
pamiamiitHo  HeOesmeuHux mnpomucioBux 00’ekTiB (AEC, pamioximiuHi
HiANPUEMCTBA, YPAHOBI KOMAJIbHI Ta 1H.), @ TAKOXK BUPOOHHUOTO CEpEeOBHILA HA
HIANPUEMCTBAX, J€ BHUKOPHUCTOBYBAJIHMCH JDKEpENIa 10HI3YIHOUOro BHUIPOMI'
HIOBaHHsI (NMMPOMUCIIOBICTh Ta MeauinHa). [licias YopHoOUIbCehbKOi KatacTpodu
cepiio3HuM 3aBaaHHsM PI'M cTano BHM3HAuYeHHsI 1103 ONPOMIHEHHS PI3HUX
KOHTUHT€HTIB HACEJIEHHS, SIK1 MOCTPaXK/1ajy BHACITIAOK ONMPOMIHEHHS (YYACHUKH
JIKBIJALli HACTIAKIB aBapii, €BaKyHOBaHE HACEJICHHS, MEIIKAHIll Pai0aKTUBHO
3a0pyTHEHUX TEPUTOPIN).
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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 ynnu, 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 Sprem 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 Bumpomi' were used
HioBaHHA (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 etami  po3BuTky PI'M, moB’si3aHuii 3 HEOOXITHICTIO OIIHKH
OPUPOAHOI KOMIIOHEHTH ONPOMIHEHHSI HACENeHHS, OCKUIbKM BOHA €
BU3HAYAJILHOIO B 3arajbHii /1031 OMPOMIHEHHS JIIOJIUHH.

3rinHo 3 “KOMIUIEKCHOIO TpOrpaMor0  3J1MCHEHHS  Jep>KaBHOTO
CaHITapHOT'O HArJsiay B raiaysi pagiaiiiHoi 6esnexku Ykpainu” B 00’em PI'M
BXOJISTh:

- KOHTPOJIb raMMa-(oHY TEpUTOPIi Ta B MPUMILICHHSX;

- JI034 OINPOMIHEHHS IME€PCOHATy Ta TMAlll€HTIB PEHTTE€HIBCbKUX Ta
pPamioNOTIYHUX BIJUTUICHD JIIKYBAJIBHUX 3aKJIaIiB,

- KOHTPOJIb PIBHIB Pall0aKTUBHOCTI XapYOBHUX MPOIYKTIB Ta MUTHOI BOAU
3 MOJAJIBIIUM PO3PAXYHKOM 703 OIPOMIHEHHS HACEJICHHS.

B octanHi poku 10 00’€eMy KOHTPOJIIO J0Aalucs Oy IIBEIbHI MaTepiaiu Ta
CHPOBHHA, ~°Rn B NPHUMIIMIECHHSX, 4 TAKOX MPUPOIHA PaiOAKTUBHICTH
BUPOOHUYOTO CEPEIOBUIIA.

[IpoTupamiamiiHuii 3aXUCT HACEJICHHSA BIJ MEXHO2EeHHO-NIOCUNEHUX
ooicepell NPUPOOHO20 NOX00JceHHs: B TIOOYTI 1 Ha BUPOOHMIITBI 3a0€3MEUy€EThCS
BBEJICHHSM HOPMATHBIB JIBOX PIBHIB KOHTPOJIIO:

- pisenb 0008'13k06uUXx Oili — TPHU TIONEPEHKYBATLHOMY pajliallifHOMy
KOHTPOJIL;

- pigensb Oili — IPY TIOTOYHOMY paiarliiHOMy KOHTPOJTI.

Jlnis 000X piBHIB BCTAaHOBJIEHI HACTYMNHI pajialiiHi TMOKAa3HUKH, SKI
MO’KHa BUMIPIOBATH:

- edeKTUBHa TMHTOMA aKTHBHICTh NPHUPOJHUX PATIOHYKIIIIB B
OyAiBeIbHUX MaTepianax i1 MiHepaibHii OyAiBeNbHIA CHPOBUHI;

- MOTYXHICTh TIOTJIMHEHOI J03W TaMMa-BUIIPOMIHIOBAHHS B IOBITPI
MPUMIILEHB (3 ypaxXyBaHHSIM MPUPOJTHOTO pajialiiiHoro GoHy);

- cepeHbOpPIYHA €KBIBAJICHTHA piBHOBakHa 00'eMHa akTUBHICTH (EPOA)
130TOIIIB PaJIOHY B MOBITP1 MPUMIIIEHB;

- MUTOMA PAJTI0AKTUBHICTD MIPUPOJIHUX PATIOHYKIIIIIB B TUTHIN BOJII;

- e(heKTUBHA NMUTOMAa aKTUBHICTh MPUPOJHUX PAIOHYKIIIIIB y BUpOOaxX 3
dapdopy, pasiHCy, CKIIa 1 TIIUHU;

- edexkTMBHa MNHUTOMA aKTHUBHICTh MPUPOJHUX PATIOHYKIIAIB Yy
MiHEpaTbHUX 100pHBax, OapBHUKAX 1 TTA3ypi;

- edeKkTUBHa MHTOMAa aKTHBHICTb NPHUPOJHUX PATIOHYKIIIIB B
KapTOHAXHO-MANEPOBIN MPOAYKIIII.

KinpkicHi HOpMaTHBH PIBHIB Aii A7 TEXHOTCHHO-MIJICUICHHUX JIXKEpel
IPUPOJIHOTO TOXOKEHHS HaBeJeH1 B Ta0mmi 2.1.

[Ipy mnepeBullleHHI HOPMATHUBIB, $KI BUSBISIOTbCS Ha  CTafill
NOMEePe/KYBAIBHOTO  PaAlallifHOTO  KOHTPOJIO, 3aBXKIWM  JOUUIBHUM €
BTpPYUYaHHs, HAaIllpaBJIEHE Ha iX 3HKEHHS.

3rigno 3 BuMoramu OCIIY, no3a onpoMiHEHHS IEPCOHANY, SIKUM TPALIO€e
3 MaTepiajaMu, 10 MaloTh MIABUIIEHUM BMICT NMPUPOAHUX PAIOHYKIIIIIB, HE
MOBMHHA NIEPEBUILYBATH 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 pagionykiiais 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 pamionykmigis 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 Mm3B on a year.
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Ta6mug 2.1 KigpkicHI HOpMATHMBH PIBHIB Jii JIJII TEXHOTEHHO- IMiJICHICHUX
JOKEpET TPUPOJTHOTO TTOXOHKCHHS

PiBenn npoBeneHHA
3ax0/IiB
. o PiBenb
ITepenik MOKa3HUKIB 1 . " . .
HOPMOBaH MapaveTpH 000B'I3KOBUX i1 PiBensn ,1111:1
(more- (motouyHM
peKYyBAIbHUI KOHTPOJIb)
KOHTPOJIb)
e(eKTUBHA MHUTOMAa AKTHUBHICTH 1 kmac <370 -
MPUPOJHUX  PAMIOHYKIIJIB B 2 Kjac 370-740 -
OymiBeNIbHMX  Marepiajgax 1 3 Kiac 740-1350 -
CUPOBUHI (BK‘KI‘_I) 4 Knac > 1350 _
MOTY)KHICTh ~ TOTJMHEHOI  JI03U  TaMMa-
BUNIPOMIHIOBAaHHS B  TOBITpi  NPHUMILIEHb 30 50
(MxP-Tox™)
cepenupopiura EPOA i3oromiB pagoHy B “ZRn - 50 ““Rn - 100
noBitpi npumimens (Bk-m™) “Rn -3 2Rn—-6
epeKTUBHA MUTOMA AaKTHBHICTh MPUPOJHUX
PaﬂiOHYKJ'IiI[iB B MiHepanbHHX q00puBax (Bbk-Kr 1850 i
)
e(eKTUBHA TMHTOMAa aKTUBHICTh MPHUPOJTHHUX
pamioHyKIiiB y BUpoOax 3 dapdopy, dhasHcy, - 370
ckia i roman (Brekr™)
epeKTUBHA MUTOMA AaKTHBHICTh MPUPOJHUX
PamiOHYKII/IIB B MIHEpaJbHUX  OapBHUKaX 1 - 1400
riasypi (Bx-xr™)
AKTUBHICTh TPUPOJTHUX  PATIOHYKIIIIB B “*Ra- 1,0
mutHii Bomi (Br-kr) 228Ra - 1,0
- *’Rn - 100,0
U (npuponHa
cymim) - 1,0
e(heKTUBHA THWTOMAa aKTUBHICTh MPHUPOJTHHUX CHUpOBHUHa- 555;
PanioOHyKIi/IiB B KapTOHa)KHO-TIATIePOBiii - rOTOBA MPOAYKIIis
npoxykuii (Bk'kr') - 370

Ha cranii moTo4Horo pajiamiifHOro KOHTPOJIIO IMePEBUILCHHS HOPMATHBIB
1HOA1 BUMAarae BTpPyYaHHs, HAMpaBJICHOTO Ha IHIIE TEXHOTCHHO-IIIICUIICHE
MPUPOIHE JDKEPENO 3 ypaxXyBaHHSM CYMapHOI JIO3M ONPOMIHIOBAHHS Bij BCIiX
TEXHOTEHHO-TIICHJICHUX JKEPEN MPUPOTHOTO TTOXOKCHHS.

B HPBY-97 HOpMyIOThCS AOMYCTUMI PiBHI HAJIXOKEHHS PaJlOHYKITiAIB
yepe3 OpraHd JUXaHHsA 1 JOMyCTHUMI KOHIIGHTpalii B TMOBITPI poOOYHMX
npuMitieHb A ocid kareropii A 1 b, a Takox gomycTUMi piBHI HAAXOMKEHHS
pPamIOHYKIIIIIB Uepe3 OpPTraHy TPaBJICHHS, KOHIIEHTpAIIil B TOBITP1 1 BOA1 AJI OCI0
kareropii B. Po3paxyHku HaaxoKeHHs PpaTiOHYKJIIIiB B  OpraHi3Mm
3MIUCHIOITHCS 3a hopmynamu, HaBeneHuMu B HPBY-97. Tyt ke HaBoasThCs
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Table 2.1 The Quantitative norms of levels of action for TexHoremso- of
increase sources of natural origin

Level of realization of events
Level of
List of indexes and rationed parameters obhgatory Level of actions
actions
) (current control)
(preventive
control)
effective specific activity of 1 kmac <370 -
natural radionuclides is in 2 KJac 370-740 -
building materials and raw 3 kac 740-1350 -
material (Be'kg™) 4 Kiac > 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 *2Rn — 100
mid air apartments (Bc'm™) *Rn -3 *Rn -6
effective  specific  activity = of  natural
radionuclides in mineral fertilizers (Bc-kg’l) 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
(Bekg™h)
activity of natural radionuclides in a drinking- “*Ra- 1,0
water (Be-kg™) 228Ra - 1,0
- *’Rn - 100,0
U (npuponHa
cymim) - 1,0
effective  specific  activity of  natural CHpOBHHA- 555;
pamionykimiaiB in cardboard - paper products - rOTOBA MPOIYKIIis
(Bckg™) -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 pamionykmiais 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
paJloHYKJIIIIB in an organism come true after the formulas driven in NRSU-97.
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Tyr e  HaBOIATHCS YHUCEJIbHI 3HAYEHHsS JIONMYCTUMHX pIBHIB OeTa-
3a0pYJTHEHOCTI MIKIpH, 3aCO001B 3aXUCTY 1 pOOOUYHX TTOBEPXOHb.

ITicns aBapii nHa YopHoOunbebkii AEC BuHHMKIA HEOOXIIHICTH
HOPMYBAHHSI BMICTY PaJlOHYKJIIJIIB B Xap4OBUX MPOJYKTaxX 1 BOJi. Y 3B’A3KY 3
MM MIHICTEpCTBOM  OXOpPOHH 3J0pOB’s  YKpaiHM CBOIMH  HaKa3aMH
3aTBEP/KYBAJI0O HOpPMATUBUA Ha Il mokasHuku. OctaHHl «JlomycTumi piBHI
BMicTy pamionykmigis > 'Cs i “’Sr y mpomyKTax XapuyBaHHS Ta ITHTHiH BOI»
3atBepmkeHi Hakazom MO3 Vkpaiam Big 03.05.2006. Ne 256. 3nadyeHHs
JOTYCTUMHX PIBHIB BCTAHOBJIEHO JUIS OUTBII HIK IT'SITUAECATH TPYN MPOIYKTIB
Ta BOJIH.

YucenbHI BETUYWHHU JOMYCTUMHUX DPIBHIB BCTAHOBJICHI BUXOISYH 3 HE
nepeBUIeHHST €(heKTUBHOI PIYHOI 03U BHYTPIITHBOTO OMpOMiHIOBaHHS 1 M3B
IPU CHOKMBAHHI  CEPEIHBbOPIYHOIO PAIlOHY XapuyBaHHS JOPOCIOI JIFOJAUHU
(Tabu. 2.2).

Ta6uuist 2.2 3Ha4YCHHS MONMYCTHMHUX DiBHIB BMICTY pamioHykmigiB ' Cs
i *’Sr B OCHOBHHX mpoxyKTax xapuyBaHHs Ta nutHii Boxi (Bxkr ', brr')

Nern\no HaiimeHyBaHHS IPOAYKTY PTCs Sy
1. X716, XJ11I00NPOTYKTH 20 5
2. Kapronis 60 20
3. OBoui 40 20
4. DpyKTH 70 10
3. M'sico 1 M'SICONTPOTYKTH 200 20
6. Puba cBika Ta MOpokeHa 150 35
7. MoOJI0KO Ta MOJIOKOITPOAYKTH 100 20
8. Shiing rrum 100 30
9. Boja nutHa 2 2
10. AJIKOroJibH1 HaIoi 50 30
11. bezankoronpHi Hanmoi 20 20
12. JlikapchbKi pocauHu 200 100
13. ['pubu cBixi 500 50
14. JluTsiue XapuyBaHHs 40 5

Jlns  BU3HAYEHHS  BIAMOBIJHOCTI XapyOBUX MPOJYKTIB KPUTEPISIM
pajiaiiitHo1 6€3MeK BUKOPUCTOBYEThCS MOKa3HUK BiAMOBIAHOCTI (B), 3HaueHHs

SKOTO PO3PaXOBYETHCS 3a pe3yibTaTaMU BUMIPIOBAHHS MUTOMHUX aKTUBHOCTEH

B7cs 1 Sr:

B — ACs i ASr

HPCS HPSr

. v 13 - 90
ne Acs, As - pe3ynbTaTH BUMIPIOBAaHb MUTOMHUX AKTUBHOCTEN 'Csi”Sr B
. . . 13 . 0
xapuoBoMy mipoaykti; J[Pcs 1 JAPs, — HOpmaTuBU BMICTY Cs i Sr B
Xap4OBOMY MPOIYKTI.
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XapuoBuil MPOAYKT BBAKAETHCS MPUAATHUM J0 BUKOPUCTAHHS, SKIIIO
Numeral values over of possible levels of - 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 pamionykmizie ~'Cs 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
g in basic foodstuffs and drinking-water (Be'kg™, Be- 1)

No Name of product PCs “Sr
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:

ACs ASr
= +

JIPcs  JIPs:

where Ac;, Ag, are results of measuring of specific activity B7Cs and
*Sr in a food product; JIPcs and JIPs, are norms of content B7Cs and *°Sr in
a food product.
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B +0,6AB < 1,0, ne AB — a0coirorHa moxuOKa BH3HAUCHHS ITOKa3HHUKA
BI/IITIOB1IHOCTI.

[Ticns YopHoOMIIbCHKOI KaTacTpodu TakoX Oyiau BBEJAEHI HOPMATUBHU
Bmicty 'Cs B mpoayKiii j1icoBoro rocrmogapcrsa. OCTaHHI HOPMATHBU OyIiH
3aTBep/ukeHl HakazoMm MO3  Vikpainu Big 31.10.2005. Ne 573  «IIpo
3aTBEP/KEHHS JEPKABHOTO TITEHIYHOTO HOpMAaTUBY «l ITI€HIYHUNA HOPMATHUB
MUTOMOI aKTHBHOCTI pamionykmigie ~ Cs Ta ~ ST y JepeBHHi Ta MpOIyKLii 3
nepeBuHu». [lpu nepeBullleHHI BCTAHOBJICHUX HOPMATHUBIB BUPOOH 1 CHPOBHHA
H1UTSITAI0Th BUTYYEHHIO 3 TIOJAJIBIITAM TOXOBAHHSIM.

PaniamiifHO-TIri€HIYHUN MOHITOPHHT MOJIOKA, KapTOIUIl Ta PI3HUX 1HIIUX
MPOJYKTIB BJIACHUX TOCTIOJIAPCTB Ta JICOBOTO TOCIOAAPCTBA 3IIHCHIOETHCS
00JIACHUMU PaA10JIOTIYHUMU M1 APO3ILIAMH.

Ilepenik BimiOpaHuX ISl JOCHTIDKEHHS Xap4yOBUX MPOAYKTIB TMOBUHEH
BIJIMOBIJIATH pAlllOHy XapuyBaHHS HACEJIEHHS JAaHOTO pErioHy, W0 Jae
MO>KJIMBICTh PO3PaxyHKY 103, SKI OTPUMYE HACEJIEHHS 3a PaXyHOK MPOJIYKTIB
xapuyBaHHs. [Hpopmallis Ipo KUIbKICTh MPOJIYKTIB, 10 CIOKUBAE HACEJICHHS,
3HAXOJIUThCSl B PEriOHAIBHUX YIPABIIHHAX CTATUCTUKH, JUIS JITEH ii MOKHA
OTPUMATU IIJISXOM BUBYEHHS PAIllOHIB XapuyyBaHHS B IIKOJaX-IHTEpHATaX Ta
TUTSYUX JOMIKITFHUX 3aKIaaax.

Hpyrum  HampsiMKOM panialiiHO-TITIEHIYHOTO  KOHTPOJIO 103
BHYTPIITHHOT'O OTIPOMIHCHHSI HACEJICHHS € X BH3HAYCHHS 3a JJAHUMH MPSIMOTO
BUMipIoBaHHs ~'CS B Opramismi iromuHd. KOHTpOIb pearidyeThes CHIaMu
naboparopii JIYMIBPHUKIB BHUIPOMIHIOBAHHS JIOAWHU Jlep:kaBHOI yCTaHOBU
“HarioHanbHUN HAYKOBHM IEHTp pajiamiidnoi wmemunuan HarioHaasHOT
akajemii MEIMYHMX HayK YKpaiHu . MacoBi 0O0CTeXEHHS HaceJICHHS
TepUTOpid, 1m0 mnocTtpaxkaanu Bix aBapii Ha UAEC, 3  BUKOpUCTaHHSM
CIIEKTPOMETPIB BUIIPOMIHIOBAHHS JIIOJAMHM TI0Ka3ajd HAsBHICTb HAaCEJIEHUX
MyHKTIB 3 aHOMAQJbHO BHCOKHMH PIBHSMH OIPOMIHIOBaHHS (BUIIUMU 34
1M3B/piK) y YaCTHHU KUTEJIB, K1 HE BIAMOBIAIOTH MICIIEBIM Pal0eKOIOTIUHIM
obctanoBIl. JloCHDKEHHST MOKa3ajM, 10 PerioHaJbHO-CIEeU(pIYHUMHU
YUHHUKaMH (OPMYBAHHS aHOMAaJIbHUX J03 BHYTPIIIHHOTO OMPOMIHEHHS
HACEJIEHHS pajialiiHo 3a0pyIHEHUX TEPUTOPIHN € YKUBAHHS JOCTYIHIIIUX TPYI
IPOAYKTIB 13 PI3HUX JHKEPEN HAIXOIKEHHS.
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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 pamionykmiaiB
Cs 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
panioekosyoriuniii 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 OnrTumizanis cucremu MOHITOPUHTY [13]

Opranizaiiis Ta ONTUMI3AIS CUCTEMU EKOJOTITYHOIO MOHITOPUHTY
HampsiMy MOB’s3aHa 3 KOHIIEMIIiIO, siKa MOKJIaJeHa B Woro ocHoBy. Ha moyaTky
cimaecsatux pokiB B CPCP Oynu po3poOsieHi Bl aldbTEepHATUBHI KOHIIEIIIIT
eKOJIOTTYHOTO MOHITOpUHTY. B mepmrit 3 nHux ( astop HO.A.I3paens),
3aCTOCOBYBaBCA  HATypaJiCTUUHUN, ab0  MPUPOAHO-HAYKOBUM  MIAXIN,
COpsSIMOBaHMK Ha (PIKCAIiI0 AHTPOIOT€HHUX 3MIH HPUPOJHOTO CEPEIOBHILA.
OcHOBHUMU OJI0KaMHU ITi€1 CHCTEMH € CITIOCTEPEKECHHS, OIlIHKA Ta TIPOTHO3 CTaHy
IPUPOJTHOTO CEPeOBUINA. 3T1AHO LiK KoHIEenii “Exonoriynuit MOHITOPHHT ....
BKJIIOYAE CIOCTEPEKEHHS, OLIHKY Ta MPOTHO3 AaHTPONOI€HHMX 3MIH CTaHy
abloTM4HOi CcKJIamioBOoi Olocdepu (30kpemMa 3MIHM PIBHIB 3a0pyaHEHHS
NPUPOJIHUX CEPEJOBUII), 3BOPOTHOI peakilii EeKOCHCTeM Ha Il 3MiHU 1
AHTPOIMOTEHHUX 3MIH B €KOCHUCTEMax, MOB’SI3aHMX 3 BIUIMBOM 3a0py/IHEHbD,
CUIbCBKOTOCTIOJAPCHKUM ~ KOPUCTYBAHHSIM ~ 3€MeJlb, BHUpPYOYBaHHSIM  JIICY,
ypOanizamietro ta iH.”’[3]. Taki moyioXkeHHs, K KePyBaHHS SKICTIO JOBKULIA 1
JTISUJIBHICTIO JIFOJMHA HE YBIMIUIM B KOHIEMINIO, sKa Oyjaa MNpuiHATa
Jlep>KKOMT1IJpOMETOM, BIJIMOBIAAIFHUM B TOM Yac 3a ekoJiorito. E¢ekTuBHICTh
TaKOT'0, HE HAIIJICHOTO Ha KepyBaHHs, MOHiTOpI/IHFyG HEBUCOKOIO.

ABtop apyroi konneniii (L.IT. FepaCI/IMOB) iz MOHITOpI/IHFOM pPO3YyMiB
CI/ICTeMy CIIOCTEPEKEHHS, KOHTPOIIIO 1 KepyBaHHS CTaHOM JOBKUJUIS, SKa
3IIACHIOETHCS y PI3HUX MaciiTabax 1 30kpema y rimobamsHoMy” [5]. Tlputomy,
Ha AYMKY aBTOpa, LA cUCTEeMa MOBMHHA, B MEPIIYy Yepry, peanizyBaTuCs
CTOCOBHO SIBUIII, HAHOLIBII BUSBIECHUX, 32 IOIOMOTOIO0 PO3POOJIEHOT METOAHUKH 1

CTOCOBHO HalKepoBaHIIMX TpoiieciB” [6]. Hum Oyna 3ampornoHoBaHa
TPUCTYIIEHEBA 1€papxis MOHITOPUHTY: 1-H CTymiHb — 010€KOJOTrTYHUI
(caHITapHO-TIT€HIYHUN) MOHITOPUHT; 2-H  CTYINIHb — T'€OEKOJOTTYHHM

MOHITOPHHT (TPUPOAHO-TOCTIONAPCHKUIT), KU BKIIIOUAE CIIOCTEPEIKEHHS 3a
CTaHOM TPHUPOJHUX EKOCHCTEM 1 MEPETBOPCHHSIM X y MPUPOAHO-TEXHIYHI; 3-i
CTymiHb — OlocepHuil MOHITOpUHT (Ti00anpHUM). KoHueniis KepyBaHHS
MOHITOPUHTY HAaIIJIIOBaJla HA BUSBJICHHS 1 KOHTPOJb €KOJOTIYHUX HEOe3IexK,
CTBOPEHHSI E€KOJIOTIYHOTO BiJAMOBIAHOTO TOCMOJAPCTBA, aKTUBHY MDKHAPOIHY
CIIBIIPAIIIO.

3 3a3Ha4YeHOi KOHUENI[i1 BUIUITMBAIOTh OCHOBHI MPHUHIIUIIN PET10HAIBHOTO
€KOJIOTTYHOTO MOHITOPUHTY:
1. [Tpunmn npo6neMH01 opraH13au11 IKAH € MPOTHIIEKHUM 10 171€el
TOTAJIBHOTO MOHITOPUHTY 1 3HIMae mpoOiemMy HecTadi iHdopMmali pu
HAUIMIIKY fgaHuX. [Iporpama QOCHimKeHHS 1 CHOCTEPEKEHHS PO3TOPTAETHCS
TUIBKH TI1JT TIEBHY €KOJIOTIUHY MpOoOJIeMy Ta 3rOpTa€ThCs MPH BUPIMICHHI ITET
npoOsieMu. [HTEHCHBHICTh CHOCTEPEKEHb 3HUXKYETHCS, a 3a TIEBHUMHU
MOKa3HWKAMH BOHH TIPUIIMHSIOTHCS. PerioHanbHUI MOHITOPUHT CKIIAMA€ThCS 3
nakeTa TaKuX MPOOJIEMHO OPTaHi30BaHUX 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.Izrael) 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 i1s 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 perioHajJbHOTO E€KOJIOTIYHOTO MOHITOPUHTY € BIJKPUTOIO IS
PO3BUTKY: TPOOJEMHHMM TPUHIUN OpraHizailii 3aJdIlae MOXJIUBICTh IS
MIOCTaHOBKU HOBUX MPOOJIEM 1 PO3TOPTaHHS HOBHX IPOTpaM.
3. Tlpiopuret ympaBiiHHs (opraHizalliifHa iepapxis). 3rigHO [[bOMY IPHUHIUITY B
CUCTeMi “KepyBaHHS - MOHITOPHMHT — €KCIEepTH3a” TOJIOBHA POJIb HAJIECKUTh
kepyBaHHi0. Came B IbOMY OJIOIIl HaMIYaroTh L1 Ta mpoOiaemMu, mif ki Oyae
OyayBaTHCSi MOHITOPUHT, @ MOHITOPUHT Ta €KCIEPTHU3a € BAXIMBUMHU OJIOKAMH
3abe3neyeHHs. Ekosoriuna ekcrieptiu3a HeoOX11Ha 1 BAKOPUCTOBYETHCS SIK 3aX1]]
IPOTH MOXJIUBOI TTPO(eciiiHOT BY3bKOCTI PO3B’sI3aHHS IPOOIIEMH.
4. ITpyHIMO TUTICHOCTI MOJIATAE Y HEPO3PUBHOCTI TPHOX OJIOKIB — «KEPYBAHHS -
MOHITOPHHT — €KCIIEPTH3a.
5. Indopmariitina BiAKpUTICTE. Bl pe3ynbTaTH €KOJOTIYHHMX JOCTIHKEHB 1
CIIOCTEpEXEHb TIMOBUHHI OyTHM JOCTYINHI IS KEpiBHUKIB, MiIIPUEMIIIB,
MOJITUKIB Ta IIMPOKOI TPOMAACHKOCTI. 3aKpHUTICTh ab0 HEIOCTYIHICTh
€KOJIOT1YHOI 1H(oOpMaIlli € PKEepeIoM COILlaJIbHOI HANpPY)KEHOCTI, 1 TOMY
peanizailis NPUHLOMIY 1HPOPMAIIHOI BIIKPUTOCTI € HEOOXiJHOK YMOBOIO
€(heKTUBHOCTI MOHITOPUHTY.
6. OrnepaTUBHICTh EKOJIOTIYHOTO MOHITOPUHTY TIOJSTA€ HE CTUIBKH Yy
OTIepaTUBHOCTI MepepoOKH 1 BUIaBaHHA 1H(QOpMaIlii, CKIJIbKHA B OMEPATUBHOCTI
OPUMHATTS PIIEHb Y KPUTUYHUX CHUTYAIllsIX, YOMY MOXKE CHPHUATH SAKICTh Ta
rOWHA HAaJaHOT KePIBHUKY 1H(OpMAITii.

Peanizarisi 3a3Ha4eHWX MPUHIUIIB 1 € OCHOBOIO ONTHUMI3AIlli CHCTEMHU
MOHITOPHHTY.

IMUTAHHA 1JIs1 KOHTPOJIIO 3HAHD

1. Meroau Ta TMOCHIIOBHICTh €TaliB B CHUCTEMl  PaJiOEKOJOTIYHOIO
MOHITOPHHTY.

2. Posnoain nmpuiaAiB BUABICHHS 1 BUMIPY 10HI3YIOUUX BUIIPOMIHIOBaHb Ha
TPyl B 3aJ€XKHOCTI Bif il mpu3HaueHHS Ta (HI3UKO-XIMIYHMX SIBHIIL,
MOKJIaJICHUX B OCHOBY BUMIipIOBaHHSI.

3. InpuBimyallbHUN JO3MMETPUYHUN KOHTPOJL: YMOBH OOOB’SI3KOBOTO

MIPOBEICHHS.
4. Tunu npunaais [JIK Ta ¢i3uyHi sBUIIA, TOKJIAEH] B OCHOBY iX Jii.
5. PapmiamiitHO-TITi€HIYHUNA MOHITOPUHT K  CKJIaJI0Ba JEP>KaBHOTO

COLIIANIbHO-TIT1€HIYHOTO MOHITOPUHTY.

6. 3aBaaHHA pajaialiiHOI Tri€EHIYHOTO MOHITOPUHTY.

7. PiBni konTpomto PI'M npu npoTupadiamitHoMy 3aXHUCTiI HACEJIEHHS BiJl
TEXHOTCHHO-TIICUJICHNX  JDKEpel  MPUPOAHOTO  TMOXO/KEHHS  Ta
MOKa3HUKH, 10 KOHTPOIIOKOTHCS.

8. Tloka3HUK BIAMOBIJHOCTI XapyOBUX MPOJIYKTIB KPUTEPIAM pasialiiHoi
0e3MeKH Ta crocio Moro BU3BHaYEHHS.

9. IlpuHIMIKA PETIOHAIBHOTO EKOJIOTIYHOTO MOHITOPUHTY Ta HOro
OnTUMI3AIlA.
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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 is 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
PasioeKoIOriyHOro 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.

(98]
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	Lecture-notes on discipline "Radiation monitoring" for the students of 1th course of master's degree from speciality of "Technology of defence of environment" 
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