PAANALMOHHDbIA KOHTPOJIb U TMTUEHNYECKASA OLIEHKA
MCTOYHUKOB NMUTbEBOIO BOAOCHAB)XEHUSA N MUTbLEBOMN
BOAbI MO NOKA3ATE/IAM PAANALIMOHHOI BE3OMNACHOCTMW.
ONTUMU3ALUSA 3ALLUUTHBIX MEPOMNMPUATUA NCTOYHUKOB

NMNTbLEBOIO BOAOCHABXEHUA C NOBbILLEHHBIM
COAEP>XXAHUEM PAAMNOHYK/INAOB. METOANYECKMUE
YKA3AHUA. MY 2.6.1.1981-05 (YTB. IN"1ABHbIM
rocyYaAPCTBEHHbiM CAHUTAPHbIM BPAHOM PO
25.04.2005)

YTBepXxnamn
TJIaBHEM T'OCYyIapCTBEHHBIM
CaHMTAaPHHM Bpayd
Poccumickon denmepauniu,
PykopomuTresib demepalibHOM
CIyXx0OBl IO HaI30py B cbepe
3alMTE [IpaB [NOTpebuTesen
n 6Jlarornoyyumus 4deJjioBeKa
I'.T". OHMIIEHKO
25 anpensa 2005 rona

IlaTa BBEeImeHUS -—
1 uous 2005 roma

2.6.1. VOHM3VPYHUEE M3JIYUYEHMVE, PAIVMAUVMOHHAS BE3OIACHOCTb
PAIMAILIMOHHEM KOHTPOJIb U TUT'MEHVNUECKAA
OLEHKA JVCTOUHMKOB IIMTBEBOI'O BOJOCHABXEHNA
U TUTBEBOM BOIH IO MOKABATEJIAM PAIMAIMOHHOM BE3OMACHOCTM.
ONTUMUBALIMA SBAMMATHHX MEPOINPUATUA MCTOUYHMKOB MUTHEBOT'O
BOJOCHAEBXEHVA C IIOBHIEHHEM COOEPXAHMEM PAIVOHYKIIMIOB

METOIVMYECKNE YKA3AHNUA
My 2.6.1.1981-05

[IPEOVCIIOBUE

1. PaspaboTaHE aBTOPCKMM KOJIJIEKTMBOM B COCTaBe:

TyTesbdaH 0.E., Crenanos B.C., KyBUMHHMKOB C.n. (oTY3
"denepaJibHEMN LeHTP TIMUITMEeHB M s30omiemMuosioruun’), T'onmukos B.A.
(Poccunickasn MeIMUMHCKadA akKaleMusa [IOCJIeOAMIIJIOMHOTO ofOpasoBaHuA),
CramatT n.m., Kopmasnorckasa T.A., CrynmHa B.B. (®TYH CaHkKkT-
[leTepbypIr CKuUM HM panrauyoHHOM TUTMEHH) , JiunaToBa 0.B.
(PemepasibHasg cCciyx0a DO Han30py B chepe 3ammMTH Opab NOTpeOMTeJIEN U
OJaronojsiyuymsa dejioBeka), Baxyp A.E. (®I'VII BMMC), MaptTeHDOK 0.H. (3A0
HIIIT  "OO3A"), MBanoB C.M. (I'Y HUM 52U wm T'OC wmm. A.H. CeicuHaA) ,
Topckuy TI'.A. (TeppuTopMralibHOe yhnpabiieHre demepalIbHOM CJYyXOH 10
Hanso0py B cdepe zammTH IpaB HOoTpebuTesiey M OJIaTONONIyuMs UYejioBeKa B
Caukr-lleTepbypre) , CuMOHOBA B.T. (oTy3 "lleHTP TUTMEHBL u
snunemmosiorun”" B OpJIOBCKOM oOJlaCcTH) .

2. YTBepXIOeHb I'JIaBHEIM TI'OCYyOapCTBEHHBEIM CAaHMUTAPHEM BpadoM
Poccuiickont Qdegmepaumum I'.T'. OHMmeHkO 25 anpesns 2005 1. BBeneHs B
nevictBue ¢ 1 umioHa 2005 .

3. C BBeIeHMEeM B OEVCTBME HACTOSAWETO NOKYMEHTa YyTPaTUIM CUITY
MeTommueckue pekoMeHmauumu N 11-2/42-09 "PanmalyvOHHHIMA KOHTPOJIb
OMTBEBON BOmOel", YTBEpPXIeHHEE 3aMecTuTesIeM I'maBHOTO

TOCYyHapCTBEHHOT'O CAaHMTaAPHOT'O Bpaua PoccuMckon denmepaumum A.A.
MOHMCOBEIM .



4. BBeOeHH BIIEDPBHE.

1. OBJIACTbH IPVMMEHEHUA

1.1. Hacrosume MeTommueckue ykKazaHusa (MY) pacnpoCTpaHSKTCS Ha
IpoBeIeHHKe PaInaluMoOHHOT'O KOHTPOJIHA, BKJIOUA A IPOU3BOINCTBEHHEIN
KOHTPOJIb, u ITUTMEeHNYeCKOM OLIeHKM I10 IIoKas3zaTeJyIadM pa,HVIaLU/IOHHOI;I

6e30IaCHOCTM MCTOYHMKOB IMTBEBOI'O BOINOCHAOXEHMS M NMTbEBOM BOZXH,
nomapaeMoy cucTeMaMy BOIOCHabXeHus, MO0 HaxOIdmeMCcs B €MKOCTHIX,
anbo Oy TEIIIMPOBAaHHOM IMTHEBOM BOIE, KpoMe MMHEPaJbHOMU BOXEL
(IPUPOOHOM CTOJIOBOM, JIedeOHO—-CTOJIOBOM M JIeUeOHOM) .

1.2. MY npenHa3HadeHH IOJIS MHIOMBUIOYAJIbHBIX I[pelNlIpUMHUMaTEJIEM U
OPUIONYECKMX Jull, HOEeATeJIbHOCTb KOTOPHIX CBS3aHa C obecrnedyeHMeM
HaceJIeHMs MNMTHBEBOM BOIOM, a TakKxXe IJjs CIeuMalIucToB derepasibHOM
cnyxOE IO Han30py B chbepe BammTH OpaB HoTpeburesell ¥ OJIaronoydmns
4yeJioBeKa, oCyleC TBJIISOIMX TOoCyInapCTBEHHBIM CaHUTAPHO—
SOUIOEMUOJIOTUUECKUN Han30p.

2. HOPMATVBHHE CCHIJIKI

2.1. depmepanbHbEM 3akoH oT 30 maprta 1999 . N 52-03 "O caHUTaApPHO-
SMUIOEMUOJIOTMYECKOM OJIATONOJyuUnM HaceJjeHus".

2.2. OQegjepalybHBIM 3akoH oT 9 gHBapsa 1996 r©. N 3-03 "0
paIraluMoHHOM 0es30laCHOCTM HaceJieHusa".

2.3. CaHuTapHEEe OpaBuia M HopMaTuBe CII 2.6.1.758-99. Hopwmu
pammnaumoHHoOM OesomnacHocTu (HPBE-99).

2.4. CanuTapHee npaBuya u HopMaTuBe CII 2.6.1.799-99. OcCHOBHHE
CaHMUTAapHEE IOpaBujla obeclnedeHMsa palMaumMoHHOM OeszomnacHocTtm  (OCIOPB-
99) .

2.5. CaHMTapHO-3NMIOEMMOJIOTMYECKHUE MNpaBuia M HopMaTuebl CanlluH
2.1.4.1074-01. IuThbeBas BOJa. ['uUTIMeHUUeCkMre TpeOOBaHMSA K KaAUueCTBY
BOIH LEHTPAJM30BAHHEIX CUCTEM MNIUTHLEBOTO BOHOCHabxeHusa. KOHTPOJb
KayecTBa.

2.6. CaHMTaApHO-2NMIOEMMOJIOTMYECKHME MNpaBuia M HopMaTuebl CanlluH
2.3.2.1078-01. TurmeHmuyeckue TpeOoBaHUsa Oe30NaCHOCTM M [IMIIEBOM
IIEHHOCTM MNMUIEBHX NPOIOYKTOB.

2.7. CaHMTAPHO-®IMIOEMMOJIOTUMUYECKME MNpaBuia ¥ HopMaTubbel CaulluH

2.1.4.1116-02. IurbeBas BOHa. [UIMeHUYeCKMe TpebOBaHMS K KaAUYeCTBY
BOIBI, pacbacoBaHHOM B eMKOCTM. KOHTpPOJIb KadecTBa.

2.8. CaHuTapHEE npaBuila u HopMmatumeel CII 2.6.1.1292-2003.
TurneHndYeckre TpeOoBaHMsa IO OTPaHMYUEHMIO OOJIydeHMsa HaceJleHusa 3a
CcYeT MNPMPOIHHIX MCTOUYHMKOB MOHUBUPYOWETO M3JIyUeHMS.

3. TEPMMHH I OIPEIEJIEHVA

B HacToAmMX PEeKOMeHIalUMax NPUMHATA TEePMMHOJIOTMS B COOTBETCTBUM C
HPBE-99 wum OCIIOPBE-99. B @momoJiHEHME K HUMM MUCIOJIL3YITCS CJenyllue
TepMI/IHbI:

AbBcoJTHas HEOIpenesIeHHOCTL M3MepeHUd - HEeONpPeNesIeHHOCTh
V[BMepeHV[H, Bpra)KeHHaF[ B e€IVHMIIaX MSMepHeMOIZ BE&JIMMUMHEI .

ByTHIMpPOBaHHass NOMUTbeBasd BoIa - NMUThbeBas BoXa, I[IOMelleHHAas B
Oy THIIM, KOHTEMHEpPH, [IakKeTH U T.II.

BomonoTpeburesb — OMB3MUECKOe WMIIM KPpUIMUYECKOe JIMIO, IIoJiydakllee B
YCTAHOBJIEHHOM IOPAOKE NUTHEBYI BONY IJig OOeCledeHUS CBOMX HYXI.

JICTOUHMK I@UTHEBOTO BOINOCHADOXEeHMS — INOBEPXHOCTHBIM MM I1OIN3EMHEIM
BOJHBIM 0OBEeKT (1mm ero JacTh) , BOJIEL KOTOPOTIO oOTBEeYaKnT
YCTAHOBJIEHHEIM [I0KasaTeJIIM KaueCTBa M MCIHIOJb3YITCS MJIM MOTYT OhITH
MCIIOJIb30BAHE IOJig 3abopa B KauyeCTBE IUTHEBOM BOIEL.

MuyHMMAaJIbHasA M3MepseMas aKTUBHOCTD (yomenmbHasa aKTUMBHOCTD) -
AKTUBHOCTL (yIeJjibHasgs aKTMBHOCTbL) PEeNepHOT'0 PaIMOHYKJMIA B CUETHOM
obpasue, npm M3MEPEHUN KOTOPOM Ha IOaHHOM paIuoMeTpUdeCKOM



YCTaHOBKE 3a BpeMAa OKCIIO3MLIMNM OIOVMH 4YacC OTHOCHUTEJIbHAA cnyqaﬁHaq

(cTaTucTHMUeCKasi) HeONpPeIeJIeHHOCTb pes3ylibTaTa M3MEPEeHUM COCTaBJseT
50% npw nmoBepmuTeJsbHOM BeposaTHocTM P = 0,95.

HenenTpanms3oBaHHas CUCTEMa NUTHEBOTO BOIOCHaOXeHMs - KOMILJIEKC
COOPYXeHMI ¥ yCTPOMCTB, NpenHa3HAaudYeHHHX IJig 3abopa ¥ [IOOTOTOBKM
(mmm  ©es Hee) NUTbBEBOM BOOE Oe3 HomauM e€e K MecTaM [NOoTpebjeHusd,
OTKPBITEIM IJig OOWEIrO [IOJIb30BAaHUA.

HopMaTuBE KadecTBa NMTBLEBOM BOOEL — [OKa3aTeJM OPIaHOJIENTUYECKUX
CBOJMCTB, IOKa3aTeJy I[PpenejibHO IOINYyCTMMOI'O COIEPXaHMS XUMMYECKMX
BeleCcTB n MMKPOOPT'aHM3MOB, YPOBHM BMellaTeJbCTBa comepxaHusd

PAaOMOHYKJIMIOB B [NUTLEBOM BOIe, TapaHTupybuue ee 0e30MNaCHOCTL IJid
yeJjioBeKa HEe3aBUCUMO OT MNPOIOJIKUTESBEHOCTM MCIOJNb30BAHUS .

HopMaTMBE KauecTBa BOOL MCTOUYHMKOB MNMTBLEBOTO BOIXOCHAaOXeHMS -
mokasaTeyM OPTAaHOJIENTUUEeCKMX CBOMCTE BONE, NPEeIeJIbHO IONYyCTUMBIX
KOHLIEHTpalUuM B Hel XVMUUECKUX , OMOJIOTUUYE CKIUX BElEeCTB,
MUKPOOPTaHU3MOB, comepxaHusa IPUPOIHBIX " MCKYCCTBEHHBIX
PAOMOHYKJIMIOB, XapaKTepusyoilye NPUTOOAHOCTL €€ MCIOJIE30BaHus I[ocje
COOTBETCTBYIEN IOOTOTOBKU (mim fes Hee) oJid NIMTHEEBOTO
BOIOOCHADXEHMS HaCeJIeHUS.

OpraHmsaumus, SKCIIyaTypyollas CUCTEME IUTLEBOTO BOIOCHABXeHMS,
opraHms3auyrsa, OCYUEeCTBJSnmas MNOOIOTOBKY M OTIYCK MUTHEBOM BOIEH.

IuTheBas BOIa - [NPMPOIHAas BOIa MJAM Boma mnocjye o00paboTky,
rnomaeaemas yepes CHUCTeMH BOOOCHadxeHmus, Jwubdo Haxonmsamasacs B
EeMKOCTHAX, aunbo Oy TELIMPOBAaHHA A BOIA, npernHas3HaueHHas s

YOOBJIETBOPEHUS MNUTBLEBHX U MHHX OBTOBEIX HYXI YejioBeka Jubo Ijsa
IPOM3BONCTBA MNMIEBOY NPOOYKLMM, [IpenNHa3HadYeHHOMW IJisa ee NoTpebJsieHus
YeJIOBEKOM.

[InreeBOE BOHOOCHaOXeHMre - 0eAaTeJIbHOCTb 1o obeCcledYeHnn
BOHOONOTPeOuTEesIel NUTBEBOM BONOM, CBHA3aHHAsA C BEHOOPOM U OXPaHOU
MCTOYHMKOB OUTBEBOTO BOOOCHaOXeHUA, 3abopom, IIOOTOTOBKOM,
XpaHeHMreM, pachbacoBkOoM M IoImauey IOIUTHLEBOM BOOE K MecTaM ee
pacxomoBaHMUAa W peanmsauumu n ocymecTBJsaeMasn IOCPenCTBOM
pasmMelleHus, NIPOEeKTUPOBAaHUA, CTPOMUTEJIECTBA, SKCIJIyaTalumn n
PEKOHCTPYKLUN CUCTeM MNUTbEBOTO BOIOCHAOXeHUA U ODBEKTOB o

NPOMBBOLACTBY OYTBUIMPOBAHHOM MNMUTBLEBOM BOXH.
[IoBBHILIEHHBIE YPOBHM COIEPXaHMS NPMPOIHBEIX PAaIMOHYKJIMIOB (B paMkKax

JaHHOT'O HOKYMeHTa) — YIOeJIbHad aKTUMBHOCTB IIPMPOIHBIX PaorOHYKIMIOOB,
BOIa
IIpeBHIIallas YPOBHU BMellaTeJIbCTBa YB ; NPVBEOEHHEIE B IIPUIIOXESHUN
[I-2 HPB-99.
[logroToBKa NMTHLEBOW BOIBEl — TEXHOJOTMYECKUMN npoLnecc O6pa60TKM

BOIObBL OJIA IIpuBeneHMAa e€e COCTOAHMA B COOTBeTCTBUME C YCTaHOBJIEHHEIMI
HOpMaTMBaMIM KadecTBa NIUTHLEBOM BOIH.

[IpUPOIOHEIE PAIMOHYKJIMIOE — PaIMOAKTUBHEIE BJIEMEHTH PSIOOB ypaHa
238 232 40 3
( U) u TopuAa ( Th), a Taxkxe kanmun-40 ( K), TpuTtum ( H),

14

yryepon-14 ( C) m 1»mp., CyllecTByoUMe B I[IPUPOIOE HE3aBMUCUMO OT
OesaTeJIbHOCTHY uYeJiIoBeKa.

PammoMmeTpnueckass yCTaHOBKA - CPeICTBO M3MEPEeHUM (paIuoMeTp,
CIIEKTPOMETP) nJis MUBMEepEeHMsS aKTUBHOCTM (yIeJIbHOM AKTUBHOCTM)

PaOVMOHYKJIMOOB MJIM MNOTOKA MOHMBUPYOIMX YaCTMUIL.
CucremMa TIMTBLEBOTO BOHNOCHaOXeHMsa (B paMkKax HacTodmmx MY) -

LLEHTPaJIM30BaHHEIE n HEelLeHTpaJIM30BaHHEIE CUCTEMEL IINMTEEBOTO

BOIOOCHaOXeHUS, IOOMOBEIE pacrnpenesinTeJIbHEIE CHUCTEMEHL, CUCTEMEL

OIMTBLEBOTO BOINOCHAOXEeHMUS Ha TPAHCIIOPTHEIX CcpencTrTBax M T.nH.
CucremMaTmueckasd HEeOoIllpeneJIEeHHOCThb M3MEPEeHMA - cocTaBJidpmasd

HEeONpenesIeHHOCT M3MEepeHus, BKJUaeT B cebsg OOTPEemHOCThL CpencTBa
VU3MEPEHUM ¥ MeToIa M3MEePEeHUM.

CnyuamHas (cTaTMcTHUUeckasd) HeonpenejIeHHOCThb V3MEPEHUSA -
cocTaBJigolas HEOIPeIeJIEHHOCTM M3MEepPeHUsd, U3MeHdnMascs CJydalHBEM



oBpasoM MpU IMOBTOPHBIX M3MEPEHMAX OIOHOM M TOM XE& BEJIMUMHE.
CyMMapHass aKTMBHOCTL ajibda-MaJIydaolnx PamuoHYyKJIMIOB (majiee IO

TEKCTYy — CyMMapHas uiu obmas anbda-aKTMBHOCTHL BOJIH) :
ansoba
A = SUM (A x °Ta ),
anbda i i i
roe:
A - AKTMBHOCTL 1-T0 pamMOHYKIIMIA;
i
anbda
3Ta - BHXOZI ajbba-vacTui Ha 1 pacnanm i-ro paIMOHYKIMIA .
i
CyMMapHas aKTMBHOCTL OeTa-U3JydalliMX PaIMOHYKJIMIOB  (Iajee IO
TEeKCTy — CyMMapHasa uiau obmas ©eTa—-aKTUBHOCTL BOJIEH) :
Bera
A = SUM (A x sTa ),
Bera i i i

roe:
A - aKTMBHOCTBL 1-T'0 paIMOHYyKJIMUIA;

i

Bera

5Ta - BHXOID OeTa-yacTul Ha 1 pacnan i-ro pagMoHYKIMIA .
i

B paMKax IaHHOT'O IOKYMeHTa IPMMEHUTEJIbHO K YIPOUEHHOW CUucCTeMe
aHaImsa:

CymMMapHasa (obmas) anbpda- mImM OeTa-aKTUBHOCTL BOIE — YCJIOBHAsA
anbba- uny BOeTa-aKTMBHOCTBL CUYeTHOTO obpasua, MMOJIYYEeHHOT O us
KOHTPOJIMPYEMOM IPOOHL c IIOMOIBI0 pPeIJIaMEeHTUPOBaHHOM MEeTOIONKN
OpoBONOoONI'OTOBKM, UMCJIEHHO PaBHAas aKTMBHOCTM HAa3HAUYEHHOT'O obpasua
CPaBHEHUS IPM OIOMHAKOBEIX I[IOKaA3aHMAX MCIIOJbE3YEMOI'O paluoMeTpa.

CueTHElI oOOpasel - OIpeneJIEHHOe KOJIMUEeCTBO BeleCTBa, I[IOJIydeHHOE
M3 TOUYEUHOM MM OOBEeOMHEHHOM NPOOHE COIJIaCHO YyCTaHOBJIEHHOM MeTOIUKe
¥ [OpendHa3HAUYEHHOEe IJiS M3MEPEeHMM er0 IapaMeTpOoB Ha palloOMeTpUYeCKOM
YCTAaHOBKE B COOTBETCTBUM C peI‘HaMeH’I‘MpOBaHHOﬁ MG’I‘O,HI/[KOIZ BHIIIOJIHEHU A
M3MEPEHNN.

HeHTpaJ'H/IBOBaHHaH cucremMa IMTbBEBOTO BO,JIOCH&@)K@HV[H - KOMIIJIEKC
COOPYXEeHUM ¥ YCTPOMCTB, IpelHas3HAuUeHHBX IJjg 3abopa, HNOOTOTOBKU
(mnmm ©Oes Hee), XpaHeHMS M I[oIauM INMTbBEBOM BOIE K MeCcTaM ee
pacrnpenejyieHus UM pacxONOBaHMA, OTKPBITEM IOJig OOWEIrOo INOJIE30BAHUA.

HeonpenesneHHOCTH MU3MepeHusa - TI[apaMmMeTp, VICIIOJIb 3y EMEIN s
OornpeneJsyieHrd MHTepBaJyla BOKPYI M3MEPEHHOI'O 3Ha4YeHMA BEJIMYMHEL, BHYTPU
KOTOpOoro C BepodaTHoCcThi P = 0,95 HaxomouTcsa MCTMHHOE 3BHaUeHUE
UBMEPSIEMOM BEJIMUMHEL.

4. OBIME IIOJIOXEHWA

4.1. Hacrosamue MY yCTaHaBJIMBAKLT I[IOPAIOK opraHu3aumum n
IpoBeleHMsa, OOBEeM U [IepPUOIOMUYHOCTL pPaIMalMOHHOT'O KOHTPOJIS BOILL
VMCTOUYHMKOB BOINOCHAaOXEHMS M NUTHEeBOM BOHE, TpeOOBaHMA K aNlapaTypHO-—
METOOINYECKOMYy OOEeCIHedYeHMI PaIMalMOHHOTO KOHTPOJIS, a TaKXe aJIlOPUTM
BEIIIOJIHEHMS CAHUTAPHO-3NMIEMMOJIOIMUECKOM OLeHKM MUTbLEBOM BOIH U
pPexoMeHOauuM II0 I[IPOBEeIeHMI0 SBallMTHEIX MEPOIPUATUN B  HeOOXOIUMBIX
crydasax.

4.2. B xaueCcTBe MCTOYHMKOB MNUTHLEBOT'O BOOOCHAOXEHMS MCIIOJIL3YIOTCSH
IoBa THUIa NPUPOIHHX BOI:

- TIOBEPXHOCTHEIE (peKu, o3epa, BOIOXPaHuIMIA) ;

- IO IO3€eMHEIE (I‘pyHTOBbIe ;, INOIOPYCJIOBEIE, apTE3MaHCKUE, TPEelVHHBIE



BOIBE KPUCTAJIJIMYUECKUX MaCCHUBOB) .

4.3. ComnmepxaHre pPaIMOHYKJIMIOB B IIPUPOIHEIX BOIaX BapbupyeT B
OYeHb MIMPOKOM IMalla30He M 3aBMUCUT OT COCTaka BMellaolMX I[I0POI,
JIOKAJIBHEIX ¥ PETMOHAJIBHEIX OCODEHHOCTEN MX I'€0JIOI'MYECKOI'O CTPOEeHMH,
THUna BOX, KJIMMaTUYECKMX YCJOBMI M OP.

HamnbBouisee BEICOKOE comepxaHue IPUPOMHEIX PaIMoOHYKINOOB
HabionaeTcs B IION3EMHEIX BOIAaX, IPUYPOUEHHHBX K KMCJIEM MaT'MaTWUdeCKUM
nopomaM, Halp¥Mep B BOIaX TPENMHOBATHEIX I'PaHUTOB. I[IOI3EeMHEIE BOIEH

OCaIOYHOTO dUexJjla MOTYT MMEeTh KaK HU3Ky, TaK M BHCOKYKHD aKTMBHOCTH,
4YTO ONpenesiseTCsa He TOJIbKO COOEePXaHMEM MNPUPOIHEIX PaIMOHYKIMIAOB B
BOOOBMENAKIMX NOPOIdax, HO U TI'MIPABJIMYECKOM B3aMMOCBSAS3BI PAa3HEIX
BOIOOHOCHBIX TOPM30HTOB, IIPOHULIAEMBIMU TEKTOHNYE CKUMMU 30HaMM,
"oxkHaMmM" B BOINOYIOPHHEIX IIJJacTax ¥ Op. Ilpy >ToOM [OOO3eMHBEE BOIH
OOHOTO TOPMBOHTA Ha Pas3HBIX ydacCTKax MOTYT MMETb pPas3JIMdHBIE YPOBHU
comepXaHMs NPUPOOHBIX PaOMOHYKJIMIOOB M IaxXe PasHbM PAOMOHYKJMIOHEIL U

MMKPODJIEMEHTHEI CcoOCcTaB. ComepXaHMe MNPUPOOHEIX PaAMOHYKJIMIOB B
IIOBEPXHOCTHHX BOHAaxX, Kak MNPaBMJIO, HE3HAUMTEJIBHO M PEOKO IIPEeBHIIAET
BOIa

3HadYeHMs ypOBHA BMemaTelbCcTBa (YB ) .

4.4, Io pmanuelM HKIAP OOH, BkJIaI NMUTHEBOM BOIH B CYMMAapHYID IO3Y
oBJlydeHMs HaCeJIeHMsa He 4ABJgeTcd nNpeobjlajanuyM (3a MCKIYEeHMEM
OTHEJIbHEIX PETMOHOB) M OOYCJIOBJIEH, B OCHOBHOM, INIPUCYTCTBYUMMM B
BOIE PaIMOHYKJIMIAMM NPMPOOHBIX pPANOB ypaHa U Topusa. Haubosnbumi
BKJIaOo B QOopMMpPOBAaHME HO3H OOJIydeHMA 3a CUeT MNOTPpeObJIeHMs NOUTbeBOM

238 234 226 228
BOIBI BHOCSAT M30TONH ypaHa ( Umn U), pamusa ( Ra u Ra),
222 210
panor Rn) u nosouun-210 ( Po), B MeHbUIeN CTeNneHu -
210 228 230 232

cBuHen-210 ( Pb) m m3oTone Topua ( Th, Th, Th) .

Kax npaBmiio, BKJI&I NPUCYTCTBYOIMX B NUTHEEeBOM Boze Kaama—40
40 3 14
(  K) npuponHOTO HNpoMCxoxIeHMus, Tputma ( H) wu yriaeponma-14 ( Q)
KOCMOT'€HHOT'O INPOMCXOXIEHMS, a TaKXe MCKYCCTBEHHEIX PaIMOHYKJIIMIOB
137 90

Cs u Sr B OOJlydeHMe NpeHeOpexyMo Mall.

ConepxaHue NIPUPOIOHEIX PaOMOHYKJIMOOB B BOTIE MCTOYHMUKOB
BOOOCHaOXeHMsa MOXeT I[OBHIATHCS B pes3yjbTaTe COPOCOB U BHOPOCOB
INPOM3BONCTBEHHEIX MNPENIPpMATUM (TOPHOOOOHBAKWUEN M IepepabaTeBanlen

IIPOMBIJIEHHOCTH, LUBETHOM MeTaJjulypIuM, YyITOJIbBHOM IIPOMEIIJIEHHOCTH,
NpennpusaTun IO MNPOM3BOICTBY KepaMMUEeCKMX WU3OeNUlM, MUHEePaJIbHEX
yIoBpeHu” u Imp.) .

ConepxaHue MCKYCCTBEHHEIX PAaIMOHYKJIMIOB B BOIOE VMCTOYHMKOB
BOOOCHaOXEeHMs MOXET MOBBHIATBECH B pPe3ylbTaTe PaAMAaLMOHHBIX aBapuy, a
Takxe COPOCOB UM BHEHOPOCOB NPEeINpMATUM SOEPHOM BHEPTEeTUKM M Ip.

4.5. TpeboBaHMA 0O oOOecCHedeHM palMalMOHHON 0e30nacHOCTH

HaceJleHUS IOpM HOTpebJIeHMM OUTLEBOM BOHE peIvlaMeHTUpoBaHE HPBE-99 wu
CIl 2.6.1.1292-2003 u BKJOUYAKT CJeIyIMEe OCHOBHEE IIOJIOXEHMUA :

- npn ComepXxaHnUm TIIPUMPOIOHEIX VM MCKYCCTBEHHEIX PaoVOHYKINMOOB B
NIMTHEBOV BOIe, Cco3manmmMx S0PeKTUBHYH O3y OOJydeHUMS HaceJieHUud
MeHblIe 0,1 wm3B/Tom, He TpebyeTcd MNPOBENEHUS MEPONPUITUN o
CHUMXEHUI0 e€e PpaIMOaKTUBHOCTU;

-  KPUTEPUEM HENPEBHIEHUS YyKAaS3aHHOM OB 3a CUET MNUTLEBOV  BOILL
ABJISIETCS COIepXaHyre OTIHEJIbHBEIX PAaOMOHYKJIMIOB B BOIE HMWXE YPOBHS
BMemaTenbcTBa (YB) 1mysa craHmapTHOTO Bomonorpebisenmsa 730 xr B TOm;

- IIpM COBMECTHOM IPUCYTCTBMM B BOIE HECKOJIbBKUX PaAIMOHYKJIUIOB
nosa obJjyuyeHuda HacejyieHuda He npeBwicuT 0,1 M3B/Tom, ecnaM IOJid  HUX
BHITIOJIHAETCS YCJIOBME :

SUM (A / ¥YB ) <=1, (1)
i i i



roe:

A - ymerbHas aKTUMBHOCTL 1-T'0 PaIMOHYKJIMIA B BOIe, BK/KI;
i
yYB - COOTBETCTBYINI YPOBEHB BMellaTeJIbCTBa oJis i-ro
i
pamMoHykKJIMma, Bk/kr.
[Ipu TOM D2bdexkTMBHAA O03a OOJyuyeHMsa HaCeJIeHUud 3a cueT

ComepXaHus MWCKYCCTBEHHHX PAOVMOHYKJIMIOB B IMTLEBOM BOLE He HOOJIKHA
npespmaTs 0,1 M3B/TOX.

4.6. Ilpm HeBHIOJIHEHUM YycJjoBusa (1) npoBomMTCsa OlleHKa oos
BHYTPEHHETO OOJIydeHUsd HaCeJIeHMsa 3a Cc4Y4eT NOoTpebJjieHud BOIBL n
paccMaTpmuBaeTCcs BOIPOC o LHejlecooBpa3HOCTHU pazpaboTku n

OCYWECTRBJIEHNS BallMTHEX MEPONPUATUM C yUeTOM MNPMHLMIA ONTUMUBALIUM .
OBocHOBaHME xapaKTepa BMellaTeJIbCTBa [IPOBOOMTCS B KaXIOM KOHKPETHOM
Cliydae Ha OCHOBaHUM B3BEeUIMBaAHMA I1OJIb 3Bl n Bpena OJida SHOpOBbH
HaceJIeHMS C YUYeTOM Pes’yJjibTaTOB MCCJIEOOBAHMM BOIBl MCIIOJIB3YEMEIX U
aJIb TEPHATUBHEX MCTOUHUKOB NIMUTHLEBOI'O BOHNOCHAaOXEHMS IO COBOKYIIHOCTHU
nokaszaTeyiey OUOJIOTUYUECKOV, XUMMUECKOM, paIMallMOHHOM Oes30MNaCHOCTUM U
OPT'aHOJIENITUUECKUX CBOMCTB, a TakXe BO3MOXHOIO ylepda B CBES3U C
IpepEBaHMEM MUJIM OT'PaHMUEHMEM BONONOTPeOJIeHUd.

4.7. Ecam cozmepxaHMe NPUPOOHEX PAaOMOHYKIMIOB B NMTBEBOM BOIOE
cosmaeT 30PeKTUBHYD O3y obBiayueHMsa HacejyieHmuda 6ojsiee 1,0 M3B/rvOom, TO
IIOMCK I IIepexXOol Ha aJlbTePHAaTMBHHY MCTOUHMK BOIHOCHAOXEeHMS HacCeJIeHUS
OCYyUEeCTBJIAETCS B fesoTiyaraTesJlbHOM IopsAnke. B MCKJIIIOUNTEJIb HEIX
cyyasax npu OTCYTCTBUM aJIbTEPHATUBHEIX MCTOUHUKOB NIMTHEEBOTO
BOOOCHAOXEHMs peleHue BONpocCa O BO3MOXHOCTM MCIOJIB3OBAHUS  TaKUX
MCTOUYHMKOB BOHNOCHaAOXeHMS IIPMHMMAaeTCs IO COIJIACOBaHMI C beXepalibHBM

OpPIraHOM UCIIOJIHUTEJIbLHOM BJIACTU, OCYIECTBJIISOIUM I'OCCaH3IMIHan30p, C
ydyeTOoM pe3sysibTaToOB OLEHKU CTPYKTYPEI obJyuyeHusa n CYyMMapPHBIX 03
oBJIydYyeHn HaceJIeHud 3a cuerT BCeX TIIPUPOOHEBIX MCTOUYHUMKOB

VMOHU3UMPYKIETO MI3JIYUEeHUT.

5. TPEBOBAHIMA K METOIAM U CPEICTBAM
PAIIVALIMOHHOT'O KOHTPOJISI NUTHLEBOM BOMH

5.1. MeTonOuKm BBIIIOJIHEHMSA M3MEpeHU, pPes3yJbTaThH KOTOPEIX
MCIIOJIb3YITCA OJ14 TUTMEeHNUYEeCKOM OLEHKM paliroJIOTUMUEeCKUX rnokaszarTesyien
IUTbLEBROM BOIOBI, OJIA ueneﬁ PamMauiMOHHO-I'MI'MIEHMYECKOI'O MOHMTOPMHTI'A, a
TaKxe npn IIPOM3BOOCTBEHHOM KOHTPOJIE, IOOJIXHEL OBITE B YCTAaHOBJIEHHOM
nopsalKe MEeTPOJIOTMUECKM aTTEeCTOBAHEH.

5.2. PamuoMeTpMUeCKMe YyCTaHOBKM, MCIOJIb3yeMbe IJid palXalMOHHOT'O
KOHTPOJIA IMTbEROM BOIHL, IOOJIKHEBL OBITb BHeCEHEL B POCyHapCTBeHHHﬁ
peecTp YTBEPXIOEHHBIX TUIIOB CPENCTB M3MEPEHUN UM MMEeThb IeMCTBYyllee
CBUOETEJILCTBO O TI'OCIOBEPKe. KOHTPOJILHEIE MEPH aKTMBHOCTM, CTaHOAPTH
CpaBHEeHUS M WMU3OTOIHEE MHIMKATOPHE IHOJIXKHEL OBTH aTTeCTOBAaHBL B
YCTaHOBJIEHHOM IIOPAIKeE.

5.3. IOnsa obecneueHusd COIIOCTAaBMMOCTU ¥ BOCIPOM3BOIUMOCTN
pPesyJybpTaToB U3MEPEeHMS CyMMapHOM anbba- u 0eTa-aKTUBHOCTHU
PEKOMeHIOyeTCs MCIIOJIb30BaHUe enquHOTO crnocoBa KOHILEHTPUPOBAHUS
PaIMOHYKJIMIOB - BHIapuBaHue (MY 2.1.4.682-97, ISO 9696, ISO 9697)
Y eIMHBIX CTaHOApTOBR CpaBHeHMA - cyjbdaTa kanusa (panmonykiaun K-40)

239
n cynbbaTa KambLMA C T'OMOT'E€HHO paclpenejieHHBM Pu, xak HauboJee
ONMBKMUX K pPeaJibHBIM CYETHHM oOOpaslaM IO MAaTPMUHOMY M CIEKTPpaJibHOMY
COCTaBy M3JIyUYEHUHd.

5.4. PamuomMeTpUUuecCKMe yYyCTAHOBKM IJIS M3MEPEeHMS CyMMapHOM ajibba-
1 0eTa-aKTUBHOCTM NpoO BOIBE HOJIKHBEL OTBEUYaTh CJEeOyllyM TpeOOBaHMAM:

- MMHMMAaJIbHas u3MepsaeMmas ajbda—-akKTUBHOCTL A (A ) mnsa

MMVH . anbba
YCTaHOBJIEHHEIX CTaHIapTOB CpaBHeHUs He OGosiee 0,02 Bx;



- MUHMMAaJIbHasa us3MepdaeMmad OeTa—-aKTMBHOCTb A (A ) oA
MUH . Oera
YCTaHOBJIEHHEIX CTAHIAPTOB CpaBHeHUs He OGojee 0,2 Bxk.
5.5. MeTOoIOMKM BHIIOJIHEHUSA M3MEPEHUM IOJIXHBEI ODecCrneumMBaTh :
- onpezneyieHue obmen anbba- M 0OeTa-aKTUBHOCTM Npo6 Bome 06e3

222
yyera BKJIama Rn C KOPOTKOXMBYWMUMM [IPOOYKTaMU €TI0 pacnana
218 214 214 214
( Po, Pb, Bi, Po) ;
- onpeznejieHMe YIOeJIbHOM aKTMBHOCTM OCHOBHEIX J03000pa3ynumx
234 238 226 228 210 210 222
PaIMOHYKJIIMIOB @ U, g, Ra, Ra, Po, Pb, Rn, a
137 90 228 230 232 239
opy HeoOXOIMMOCTU  — Cs, Sr, Th, Th, Th, Pu,
238 241 131
Pu, Am u I.
5.6. Ilpu onpeneJyieHUn COonepXaHUs OTIEeJIbHEIX HOPMUPYEMBIX

PAIMOHYKJIMIOB MEeTOINMKM BEIIOJIHEHUS M3MEPEHUM U paIMuoMeTpuUuecKue
YCTAHOBKM IOJDKHEL OOecCleduMBaTh MMHMMAJIBHY UM3MepSaeMyl YIeJIbBHYI
BOOA
aKTUBHOCTEL A He Brmie 0,2 x YB OJ18 OAaHHOT'O PAaIMOHYKJIMIA .
MWVH .

5.7. PexoMeHOyeTCd MCIOJb30BATH CeJIEKTUMBHEE (n3bupaTesibHEE)
METOIBEl MHNPAMOIO M3MEPEHMSA KOHTPOJMPYEMBIX PAIMOHYKJIMIOB, NPenloduTasd
VX KOCBEHHEM M PaCYEeTHBIM.

6. OIPEINEJIEHME COOTBETCTBMA NUTBEBOW BOJIH
TPEBOBAHMAM PANVAILIMOHHOW BE3OMNACHOCTHU

6.1. g nmpelBapUTEJIbHOM OLEHKM COOTBETCTBMS MUTHLEBOM BOIH
TpeOOBaAHUAM PpPaIMalMOHHOM O0e30IaCHOCTM MCHIOJNb3YITCHI VB3MEPEHHBE
3HAUEHMSA YIeJIbHOM CyMMapHOM aJibba- (A ) u ©0eTa-aKTUBHOCTU

anbda
(A ) Npo® M abCOJIOTHEE HEONPEeHNeJIEHHOCTM UuX mu3MepeHusa U n
Bera ansba
U .
Oera

6.2. ﬂHH BOIBL ITOO3EMHEIX MCTOUWHMKOB BOHOCH&@XGHMH OOHOBPEMEHHO
C U3MEPEHUEM yIOeJIbHOM CyMMapHOM anbda- m OeTa-aKTUBHOCTU
HeoOXOOMMO ONpenesyiiTh CoIoepXaHMue B Heu pamoHa. PesynbTaToMm
VBMEPEHUS SABJISETCS UM3MEPEeHHOEe SBHaueHMe YIeJbHOM aKTMBHOCTM paloHa
(A ) m abcoJyoTHas HEONPeIeJIEHHOCTb ero mu3MepeHus U .

Rn Rn

6.3. Boma cooTBeTCTByeT TPeOOBAHMUAM PAIMALMOHHOM Oe30MacCHOCTH,

eCJI ONHOBPEMEHHO BHIIOJIHAKTCS CJlelylle YCJIOBUS:

A + U <= 0,1 Bx/kr; (2)
asbda asbda
A + U <= 1,0 Bx/kr; (3)
Bera Bera
A + U <= 60 Bx/kr. (4)
Rn Rn
6.4. Ilpu coIepxaHuUy paloHa B BOIEe MCTOUHMKA Beme 60 Bk/KD

HeoOxXOoOoMMO IPOBeIeHue HaJlbHeMIMX MCCJIeIOBaHMM B COOTBETCTBUM C
pazmesioMm 7 HacToammMx MY.

6.5. Eciy npeBHIIEHO 3HAUeHMe CcyMMapHou ajdbba- wmiam  Oera-
AKTUBHOCTHU, TO HeoBxXOIOMMO BEIIIOJIHUTD aHaIm3 conepXaHusa
PaIVOHYKIMOOB B BOIE.



6.6. B

BEITIOJIHEHNM A
MSMEPEHHEIX

II
B

03BOJIAKIAA
OZEl. Mpn

YUYUTEIBAJIMCDH
Booe "M PaiMOTOKCUKOJIOTUMUECKNME XAaAPaKTEPUMCTUKUA.

Tadn. 1 1[OpuBeleHa peKOMeHIyeMas I[IOCJIeHOBaTEJIbHOCTD
aHanMsza PamUMOHYKJIMOHOT'O COCTaBa BOIE B 3aBUCUMOCTU OT
3HAUEHUM YIeJIbHOM CYMMapHOM aJibda- u 6OeTa-aKTUBHOCTH,

ONTYMMBVPOBATL MCCJIEOOBAHMUA NPU PAIMALMOHHOM KOHTPOJIE
bopMUPOBAHUM IEepPedHs KOHTPOJMPYEMBIX PaOVOHYKIIMIOB

PacCIpoOCTPaHeHHOCTb PaiMOHYKIIMIOB, ux KOHLIEeHTPpalumAa

Tabnuiia
PEKOMEHIOYEMAA TIOCJIEDOBATEJIBHOCTH
PAIIVIOHYKJIMOHOI'O AHAJIM3A B 3ABMCHUMOCTU
OT M3MEPEHHHX 3HAUEHVWI YIEJBHOA CYMMAPHOM
AJIbOA- UM BETA-AKTUMBHOCTW BOJH
--—-Tr------------—-—-—————-———————- T--——--—————————— T---——-————————————-
N |/3MepeHHEIE 3HA4YEHMA . KonTpommpyeMele | [IpuMeuaHmsa
n/mn|cymMmmapHoi anbba- u Bera- i PaOVMOHYKIMIEL |
'aKTUBHOCTHU, BK/KID i '
s T T o —— o ——
1. |A + U <= 0,10 | PAOMOHYKJIMIOHEI |
| anbbda ansda |cocTaB BOIH
i IMOXeT He KOHTPO- |
1A U <= 1,0 | IMPOBATLCH '
! Bera BeTa | i
ittt L PP fomm e fomm e
i 1210 210
2. 10,10 < A + U <= | Po, Pb <*>|IllpoBepsaeTCs BEH-—
| ansda anbda | | IOJIHEHUE YCJIOBUS
| i i (6) . Tlanmee -
10,20 i | IeiCTBUA 110
| i inm. m. 6.9, 6.10
‘A 9) <= 1,0 | |HacTogmmux MYy
| Bbera BeTa | |
et ettt T e Fomm e Fomm -
| 1210 210
3. 10,20 < A + U <= | Po, Pb, | [lpoBepsgeTcsa BBI-
| ansbda anbda 1226 228 | IOJIHEHME YCJIOBUS
| | Ra, Ra 1 (6) . Hajee -
10,40 i | DeCcTBUSA IO
! ' 'nm. . 6.9, 6.10
VA U <= 1,0 i |HacToamux MY
| Bera BeTa | |
et it fomm - Fomm e
! 1210 210
4. A + U > 0,40 ' Po, Pb, | [IpM HEBHINIOJIHEHUN
| anboda annda 1226 228 iycyoBusa (5) He-
i i Ra, Ra, | 0OXOOMMO IOIIOJI—
1A U <=1,0 1238 234 | HUTEJIbHOE oIpe-—
| Bbera beTa i U, U | meJyleHue
i i 1232 230
i i | Th, Th,
! ! 1228
i | ! Th; B paronax
| | | TEXHOT'EHHOT O
i i | 3arpA3HeHusd,
| | | mevicTByomMxX A3C
| | | Y IPEennpmsaTmn
i ! ' ATI -
! i 12394240
1 I
1 I

i Pu,



1238 241

| Pu, Am.

| [lpoBepseTcsa BH-
| IOJIHEHME YCJIOBUS
1 (6) . IHamnee -

| IeicTBUSA I10

in. . 6.9, 6.10
iHacToammx MY

——— o — o — +
i 1137 90 ' i
5. |A + U > 1,0 1 Cs, Sr, |
| Bera Bera | IPpM HeOoOXOIOMMOC— |
| | T OpyTHe TEeXHO— | '
| (Ipy JIOOBEIX 3HAUEHMAX | TeHHBle OeTa-mM3- |
A + U ) VJyyanimme HYKJIW-— |
| anboda ansda 1 40 i
i | OBL, K <Fx> | i
———te o — o
210
<*> HeoOXOOMMOCTB KOHTPOJIA Pb B maHHOM cCJlydyae BHEI3BaHa €TI0
BOIA
OYeHb XEeCTKMM HOpMaTMBOM (YB = 0,2 Bk/KD') ¥ TUIOUYHEM IJI9
aTMOCHEPHEIX BHIIIA OEHUM u IIOBEPXHOCTHEIX BOI COOTHOUIEHUEM
210 210
Po / Po = 0,2 - 0,3.
<**> [IpeBHIIeHMe OoOmen feTa-aKTUBHOCTU BOIEL MOXEeT OBITb
40
OOYCJIOBJIEHO IPUCYTCTBUEM K, KOTOPEM IaeT MNpeHeOpexXyMO MaJlblil

BKJIAO B 20OeKTUBHYID OO3Y =3a CUEeT IIUTHEBOM BOIH.
6.7. Ilpy NOJIHOM PaIMOHYKJIMIHOM aHaJlM3e PEKOMEHIYeTCS BHIIOJHSTH
OLIEHKY COOTBETCTBMA YIOEJIbHOM CYMMapHOM allbda—-aKTUBHOCTM UM  CYMMH

aKTUBHOCTEMN PaIVIOHYKIIMOOB IIO0 KPUTEPUIO:

A - SUM K A <= 0,2 Bx/xr, (5)
ansda i i

B KOTOPOM:

A - yHOeJbHad cyMMapHas alb®a-aKTUBHOCTL;
anbbda

A - uBMEpeHHas yIeJjibHass aKTMBHOCTHL 1-T'0 PAIMOHYKJMIA B BOIE;
i

K - KOB2OOULUMEHTH, XapakTepmsyouue HECOOTBETCTBUE
i

SHEpPTeTUUEeCKMX CIeKTPOB CTaHIapTa CpPaBHEHMS ¥ peajibHOM [OpPOOH
(Tabmi. 2);

0,2 - sMnupmueckum Ko3bOMLUMEHT, YUMTHBAKIMY [OIPUCYTCTBUE B

npobe BOIB IPYyIMX albda-mM3jydanlyMx HYKJIMIOB Ha YPOBHe He 0Oojiee 5%
BOIAa
OT 3HaueHUa YB , OllpeleJieHre KOTOPBIX B IIpollecce aHaJaM3a He
232 230 228
BEITOJIHSIJIOCH (HanpuMmep, Th, Th, Th Cc KOPOTKOXMBYIMMMA
2394240 238 241

nponykTaMmM eIro paclana, BO3MOXHO Pu, Pu, Am) .

Ecau ycJjioBue (5) BEIIIOJIHEHO, TO CUMTaeTCs, UTO BCE OCHOBHHE
noszoobpasynmme ajbba-mMajydanume PalIMOHYKIIMIOL, [IPeICTaBJIEHHHE B

npobe, omnpenejieHH ¥ OajibHEeMIMe MCCJEeNOBaHMs BOIH He TpelylonTCsd.

Tabauua 2



SHAUYEHVA KOSOIMIMEHTA K IIPU MCIIOJIB3OBAHNUN

i
CTAHIAPTA CPABHEHUA C E ~= 5,15 MsB U HMXHVM YPOBHEM
ansobda
INCKPUMMMHALIMM AJIBO®A-PAIVOMETPA ~= 3 M3B
————————————————————————— e et
| anbda-mMaIIydanlmm i SHepTruUd i 3HaueHUe
| PaIMOHYKIIMUI | anbba-mzayueHms, k3B |kozdbdmumenTa K |
| | | i
e o o — +
1232 | | |
! Th 14010 10,60 !
o o o —— +
1238 : : :
i U 14195 10,65 i
o o o —— +
1230 | | |
! Th 14685 10,85 |
o o o — +
1234 226 i ' i
| U; Ra 14770; 4780 10,90 |
o o o —— +
1239+240 210 i i i
i Pu; Po 15155 + 5168; 5305 11,00
o o o — +
1228 241 238 | |
| Th; Am; Pu 15420; 5486; 5500 11,10
o o o — +
1224 223 | | |
| Ra; Ra 15680; 5610 11,15
L o o
6.8. Boma mnpusHaeTcsa O0e3yCJIOBHO COOTBETCTBYWIEN TpebOBaHUAM
pamvalMoHHOM Oe30MNaCHOCTH, €CJN:
/ 2
A / U
i / i
SUM --- + \/SUM (---) <= 1,0, (6)
YB YB
i i
Toe:
A - ¥BMepeHHas yIOejibHasd aKTMBHOCTL 1-T'0 paIMOHYyKJIMIa B BoIe,
i
222
BKJIOUAa 4 Rn;
BOIa
YB - COOTBETCTBYyUMM YPOBEHb BMellaTeJibCcTBa (YB ) CcoTJlacHO
i
npujoxenuno I[1-2 HPB-99;
U - abcoJsioTHas HEeONpPemeJIeHHOCTH M3MEPEeHMs YOeJIbHOM aKTUMBHOCTHU
i
i-ro pammoHykIMIA.
[IpyMmeuaHnue: ECaM O YCJIOBUSAM PabOTH MM NPOXMBAHUS NOTpebieHue
BOOEI M oOTJAMUaeTCd OT 3HaueHusa M , TPMHATOTO Mpu pacueTe
Hac
TaOJIUMUHEIX IOAHHEIX, TO JIEBYI UYAaCTh COOTHOmEeHMa (6) cijaemyeT YMHOXUTH



Ha kosbduimenT M / M , ITne M - peajJbHOe TOHNOBOE norpebieHue
Hac
NIMTHLEBOV BOIB IJII HacejieHusa, M - 730 xr/rTox.
Hac

6.9. Ipy BHIOOJHEHUM YyCJOBUA (6) g IaJlbHEeMmero MOHUTOPUHTA
IUTHEBOM BOIBE PEKOMEHIYEeTCs YCTAHOBJIEHME KOHTPOJIBHEIX YPOBHEW IJisg
KOHKPETHOI'O MCTOUYHMKAa IIMTbeBOI'O BO,JIOCHa6>KeHMH I10 yneanoﬁ
CyMMapHOM anbba- u (7)) 6eTa-akKTUBHOCTH, TrapaHTUPYyoIMX
HemnpesBHIleHne ypoBHa mos3w 0,1 M3B/TOXI.

6.10. [Ipy HEBBIIOJHEHUM YCJIOBUSA (6) OPpOBOOATCS IajlbHeMue
UCCJIeNOBaHUSA IMUTbEeBOM BOIH, BKJIOUAOUME IOOIOJIHUTEJIbHEM OTOop U
PaOVOHYKJIMIOHEIM aHaln3 Ipob.

7. OLEHKA O3 OBJIYUYEHNMA HACEJIEHWUA
3A CUET I[OTPEBJIEHVA NUTHEBOV BOMH

7.1. B caydae CTabUIBHOTO NPUCYTCTBMS PAOMOHYKIMIOB B NUTbEBOMU

BOIA

BOIE BHIIE YB IPOMBBOOMTCSA OlleHKa O3 BHYTPEHHEeIo OOJydYeHUs
HaceJjieHus W/nUan OTIEeJIbHBEIX Tpynn HaceJjieHus, IoOBEePTIalIUXCI
HamboJbleMy 0BJTyYe HUIO 3a cueT norpebjieHMa OUTBLEBOM BOIBL C

MOBHIIEHHEIM COIEPXAHMEM PAOMOHYKIIMIOB.

7.2. CpenHee 3BHaUeHMEe MHIMBUAYAJILHOM T'OHNOBOV 20OEeKTMBHOM  IO3EH
BHYTPEHHETIO oBbNTyUyeHUs (E) npu rnorpebJjieHUN NIUTHEBOV  BOIH
paccumMTEHBaeTCa IO dopMyJie:

3
E=10 x SUIMd x M x A , M3B/rTOI, (7)
i i i
roe:
M - cpemHee TOIOBOE MOTPeBJIeHME MUTLEBOM BOIL, KI'/TOI;
A - cCcpemHeromosoe 3HadeHue YyIeJIbHOM aKTUBHOCTU i-ro

i
PaIMOHYKJIMIOA B BOIE MCTOYHMKOB MNMTBEeBOI'O BOINOCHAOXEHMA XUTeJIeMN
HaCeJIEeHHOTO MNyHKTa (palioHa u T.m.), BK/KT;
d - OO30BHE KO3OPMLUMEHTHL, UM CJIEHHBIE 3HaYeHUA KOTOPEIX
i
IIPMHUMAITCS B COOTBeTCTBMM C lIpuioxeHusamMu 3a u 36 Hacrogammx MY,
38/Bk.
IIpy OTCYTCTBMM HaHHHX O TONOBOM IOTPEBJIEHUM NUTHBEBOM BOME

pacueTs OonyckaeTcss MNPOBOIMTL MCXOOS M3  IOAaHHBEIX CTaHIAPTHOTO
norpebyeHus nurTbeBoM Bomel /30 kI B TOn.

ITo bopmysie (7) PaCCUMTHIBAETCSA BKJIAL BCEX NPUPOIHEIX
PAIMOHYKIMIOB B OOJIyUyeHME HaCeJIeHMS Ba CUeT NUTLEBOM BOXIHE, KpPOMe
panoHa.

7.3. KpuTuueckuMm IIyTeM OOJIydeHMS HaCeJIeHMs 3a CcueT paloHa,

cozmepxaumerocsa B OIUTHEBOM BoOe, SABJISeTCA Iepexon er'o B BO3IOYyX
IOMEUEeHUM M [ocJenyrlee MHITAJALUMOHHOE IMNOCTYIJIEHME KOPOTKOXUBYIMX
OOYEePpHMUX INPONYKTOB pPaloHa B OPTaHMU3M.

Bxylal NOMTHEBOM BOIBEl B COIEpPXaHMEe paldoHa B BO3IOyXe IOMeleHUM
OPMEHTUPOBOYHO MOXHO OLIEHMTHL IIO CKOPOCTM IIOCTyIJIeHMd paloHa B
npoluecce neraszaluuy BOIBL:

U = A X Q x szncuyoH / V, (8)
B Rn B

roe:
A - KOHLEHTpauusa pamoHa B Bome, Bk/KyD. M;

Rn

Q - KOJIMYECTBO BOIBI, MCIIOJL3yeMOM B eOVHUILY BpeMeHN, KyD.



M/4;

BICUIIOH — 20OEeKTMBHOCTHL JeTras3aluln;

V - ofbeM 53TajJIOHHOTO JoMma (kBapTupel), 250 xyD. M.

[IpuMeuaHue: I[Ipy CTAaHOAPTHHEX YCJIOBUAX (20PekTMBHOCTM Jera3aluumn
0,5 ¥” wuHTEeHCUBHOCTM noTpebieHna Bomel — 0,07 xy6. Mm/u) cpeInHee
3HaAUeHue oOBEMHOM AKTMBHOCTM Rn B BO3IOyXe DBTAJIOHHOI'O IOMa
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OPUEHTUPOBOUHO COCTaBUT 10 oT KOHLIEHTpalumn panoHa B

BOINONPOBOOHOM Bozme. Tak, IPM KOHLEHTpaluuM pPaloHa B BOIOIPOBOIOHOM
some 1000 Bx/xy6. M (1 Bx/j;) yeemmueHme OA Rn B BO3Oyxe I[IOMEIEHUN
cocrasur 0,1 Bx/xy6. M. PacnpeznesieHre palgoHa B BO3IOyXe XWUJIOTO
noMeueHus OyneT KpalrHe HepaBHOMEpPHEIM: OoJjiblle BCero ero OymeT B
[IOMEUIEHUAX, TIe NPOMCXOOUT BHIOEJIEHME paloHa M3 BOIH, T.e. Ha KyXHe
Y B BaAHHOM.

7.4. IlpyM NOJAHMPOBAHMM 3BalIMTHEIX MEPONPUATMI 3a CUeT CHIKEHUS
KOHILIEHTpauuM paloHa B NIMTbLEBOM BOIE OLEHKY CpeIHeTrO 3HadeHUS
MHOVMBUIOYAJIbBHOM TOOOBOM 2QPEeKTMBHOM HO3El BHYTPEHHETO OBJIydeHUd

HaceJieHMS 3a CueT paloHa B IUTLEBOM BOOE CJiedyeT BHIIOJHATH 10
dopmyie :

BHYTP.

E = 8800 x k x Q x A X SICUJIOH X d / V, M3B/TOX, (9)

BOIa, Rn B Rn Rn

B KOTOPOM MNPUHATH OOOBHAUEHNS :

A - CpeIHeromoBOe 3HaueHMe YyIOEeJIbHOM aKTMBHOCTM paIoHa B

Rn
OMTLEeBOM BoOHe, BK/KT;

8800 - cTaHmapTHOE UMCJIO YacCoOB B TOMO, U;

k - mosia BpeMeHM, KOTOPOE MNPOBOIAT XUTEJM B IIOMemeHMAX (OOBUHO
npuHamumaercsa 0, 8);

-6
d = 9,0 x 10 - IO30BEIM KO20dULMEHT npu BHYTPEHHEM

Rn
ODJIlyYyeHUM HacCeJIeHMS 3a CuUeT paloHa M er'o IOOUYEepHMX [IPOOYyKTOB B
BO3OyxXe, IIPMHMMAaEMElM B CcooTBeTCcTBMM C Hoxkjsanmom HKIAP OOH =za
2000 ., M3B/4Yac x Bx/ky®. M;

Q - KOJIMUEeCTBO BOJH, MCIIOJIL3YEMOM B 3maHuM (mome, KBapTHUpPE) ,
B

Ko/u;

V - obbeM HnoMeleHMM noma (KBAapTUPEH), kKyD. M.

OcrTasbHEle 00O3HaueHus B dopmyse (9) Te xe, uro M B (8), a npwu
pacueTe UMCJIEHHOT'O 3HauYeHMs OO30BOIO kKoabdmumeHTa d OPMHSATO, YTO

Rn

KOo2dOULIMEeHT PamrMoakTUBHOTO paBHOBECHUSA MexIy PaOoHOM M ero

OJOYEPHVMM INPOOYKTaMM B BO3IOyXe XMJIIBEIX IOMENE HUM cocTaBJideT OKOJIO
0,4.

8. OBOCHOBAHME PEIEHNA O LEJECOOBPA3HOCTMU
[IPOBEIEHNSA 3ANUTHHX MEPOIPUATUN

8.1. OCHOBHEIM KPUTEPMEM IJIS NPUHATHUS PemeHus O HeODXOIMMOCTH
pazpaboTkM M OCYWECTBJIEHUS MEPONPMATUM IO CHMXEHMIO COIepXaHMs
PaIOMOHYKIMIOB B NMUTbLEBOM Bome ABJdAeTCca 50QeKTMBHAadA no3a OOJIydeHUS
HaceJleHusd 3a cuerT conepxXaHUs IPUPOIHBIX 128 VCKYCCTBEHHEIX
PaOVOHYKJIMIOB B HeM.

8.2. Ecam nOyisa BOOBl MCTOYHMKA NMTHEBOI'O BONOCHAOXEHMUS YCJIOBUE
(6) BHIIOJIHAETCS, TO MEPH IO CHMXEHMIO COINEepPXaHMS PAIMOHYKJIMIOB He
TPebyKnTCH.



8.3. Ecim comepxaHMUe IPUPOIHBIX PAIMOHYKJIMIOB B BOIEe HNeMCTBYIIMUX
UCTOUHUKOB TIMUTBLEBOT'O BOIOCHabOXeHUS cosziaeT 20QekTUMBHYID Ho3y 6OoJjiee
0,1 w™3B/rvom, HO MeHee 1,0 M3B/Tonm, TO BOIa MOXET MCIOJb30BATLCH
Kak nuTheBas infe} COTJIaCOBAHUIO c TEPPUTOPUATIE HEIM opraHoM,
OCYWEeCTBJSOIMM TOCCAHBOMOHAIZ0P, OpM 00sg3aTesbHOM YCTaHOBJIEHUU
IPOM3BONCTBEHHOI'O KOHTPOJIA 3a COIEPXaHMEM OCHOBHEIX PAIMOHYKJIMIOB B
BOIe. Ilpy »TOM pacCMaTpPMBAKTCSA BO3MOXHBIE CIIOCOOB CHMXEHMSA YPOBHEM
oByueHus HaceJIeHUs ¥ [IPUHYMAETCS pPelleHre O LeJIecooBpa3HOCTHU
OCYWECTRBJIEHNS SBalMTHEX MEPONPUATUM, HANPABJIEHHBEIX Ha yMEHbIIeHUe
ComepXaHMs PAOMOHYKJIMIOOB B MIMUTLEBOM BOIE.

Ipwm BBOIE B DKCILJIyaTalluo HOBEIX MCTOUHUKOB IUTBEEBOTO
BOIOOCHAOXEHMA HacCeJIeHMHA HeOOXOOMMO IIpelyCMOTPeThb, dYTOOBl COIepXaHue
IPUPOIHEIX PaIMOHYKIIMIOB B IMTbLEBOM BOIE, nocTyrnalwmemn
BOLONOTpeOUTENIM, He cos3maBajio sddexkTuBHYyH nos3y Beme 0,1 M3B/TO0I.

8.4. Ecam comepxXaHMe I[PUPOOHHX PAaOMOHYKIMIOB B MCTOUYHMKAX

NUTHLEBOTO BOIOCHAOXEHMS MOXET co3maTh 3bbexkTuBHY mo3y 1,0 wM3B/ron
n 6oJlee, TO He IOOINyCKAaeTCs MCIOJIb30BaHME ee OJid NUTBEBHX lejiel 6e3
OCYUWEeCTRBJIEHNS 3allMTHEX MEPONPUATHUM IO CHMWXEHUI OOJIydeHMS HacCeJleHUS
3a CcUeT CcomepXaHMsd PaIMOHYKJIMIOB B NMUTHLEBOM BOXEe.

B VCKJIIOUMTEJIb HEIX clyyasax IpM OTCYTCTBUU aJlb TepPHAaTUBHEIX
VICTOYHMKOB MUTHEBOT'O BOIOCHAOXEHMS pelleHMe BONPOoCa O BOBMOXHOCTH
VICIIOJIB30OBAHMA TaAaKMX MCTOUHMKOB IIMTbBEBOIO BOHOCHaGXeHMH IIPMHMMAaETCA
1o COTJIaCOBAaHMII C benepalibHEIM opraHoM, ocylle C TBJIISOLVM
TOCCaH3NIMIOHAL30p, npu o0g3aTeJIbHOM OCylleCTBJIEHUN 3aUUTHEIX
MEepPONPUATHM, HalpPaBJIEHHEX Ha CHUXEHMEe YPOBHeM OOJIyueHUs HaceJleHUd
3a CcUeT OpyIux HOpupomHeIX VUM. OODHOBPEMEHHO YTBEpPXIOaeTCsa IIJIaH
MEPONPUATUMN 1o obecrieueHuIo KauecTBa BOIHI, COOTBETCTRYIIUEN
TUIMEeHUYECKMM HOpMaTHMBaM, BKJIOUasS KaJIEeHOAPHEM IIJIaH pab®oT, CPOKM UX
BBINIOJIHEHUS U OOBeMH OMHAHCUPOBAHUSA.

8.5. DobdbexTuMBHas nmoz3a oOOJyUeHMS HaCeJIeHUS 3a CUeT COIepXaHUsS
MCKYCCTBEHHEIX PAaIMOHYKJIMIOB B NMUTbLEBOM BOJE He HOOJDKHA IPEeBHUIATH
0,1 M3B/TOI.

8.6. Ilpu MNPUHATUM pPeUleHUS O INPOBEHNeHUM 3BallMTHEIX MepOoIpUITUN
ciiengyerT YUMTEIBATb BO3MOXHBIE HeI'aTVMBHBIE COLMAaJIbHBEIE U SOKOHOMMNUEeCKMe
IIoCcJyienCTBMSA @

- IpephBaHMe MM OTpPaHMUEHME BONOIOJIB30BaHMA MOXeT OKasaTh

He6ﬂaPOHpMﬂTHO€ BO3IENCTBUE Ha 300POBbBE n IICUXOJIOTUYECKOE
COCTOAHME HaCeJIEHUA,
- OI'PaHMNYEHNME SKCIJIyaTaumum MEXIIJIaCTOBEIX, SalMie HHBIX oT

MMKpO@HOPO 3arpAa3HeHud BOLO, KakK IIpaBMJIO, YyBeJMdMBaeT pracxonger Ha
3KCIUIyaTalMio CUCTEeM OUTHLEBOI'O BOHOCHADXEHMS 3a cueT HeoOXOIOMMOCTHU
obeszzapaxMBaHUsa BOIH;

- IIPVMMEHEHME IIpM OUMCTKE BOOBI IOBYX U BoJiee YCTaHOBOK OJIsa ee
00paboTKM CHMWXAaeT CaHUTAPHYI HAIEXHOCTb BOINONPOBONA;

- obpaboTka OoJIpLIMX KOJMUYECTB BOIOE TpebyeT BHAUUTEJbHBIX
SKOHOMMUECKMX 3aTpaT M MOXeT OBTb BaTPyOHUTEJIbHA TexXHUUYECKU;

- IPM MCIOJIb30BAHUM PAa3JIMUHBIX METONOB OUMCTKM BOIHE IIPUPOIHEIE
PaIMOHYKJIIMIEL OCaxmaKnTCs Ha TEXHOJIOTUYECKOM oDOpyIOBaHUNM U
MaTepranax (OuUIbTPBE, OTCTOMHMKM M TIpP.), KOHLUEHTPMPYSChH B pdaOe
clyyaeB IO YypPOBHEN, IpM KOTOPBIX BO3MOXHO IIOBHIUIEHHOEe OOJIydeHue
PabOTHUKOB CTaHLUM BOOOCHaOXeHUd, a B cyiyyae  [IpMMeHeHUS
VHIMBUOYAJIbHOM OUMCTKM - HacejieHud. Ilpu aspauuu BOIEL B BO3OYX
NPOM3BONCTBEHHEIX I[OMEUEeHUM MOTYT MHTEHCUMBHO [OCTYNaTb M30TOIEL
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panoHa (Rn , Rn ), @ Takxe obpasynlMecs M3 HUX KOPOTKOXMBYIME
IoUYepHUEe IMIPOIYyKTEHL;

- BOBMOXHEL IIpOOJIeMEl B CBSA3M C OOpasOBaHMeM U HeODXOIOMMOCTLIO
nocjyenyoumey yTUIM3aLUM OTXOINOB C [NOBBIIEHHEIM COIEPXaHMEM IPMPOIHBEIX
PamVMOHYKIMIOB (oTpaboTaBuMe CBOM pPecypc MaTepuassl 1 o0opyIloBaHUeE,
pereHepaluMOHHBEe M OOpaTHEE BOIH) ;

- npn VICIIOJIE30BAHUM HEKOTOPEIX TEeXHOJIOT UM OUMCTKMN BOIOBL



IPOMUCXOIOUT 3HAUMTEJIbHOe M3MEeHEeHMe ee MUMHEPAaJIbHOTO CcocTaBa, dYTOo
MOXEeT TIOBJIeUub 3a COOO0OM CHMXeHMe "OM3MOJIOTMYUEeCKOM IIOJIHOLeHHOCTU"
IMTHLEBOM BOIH, YBeJMUEHMEe ee KOPPO3MOHHOM aKTMBHOCTM ¥ OpP., B
CBA3M C UYeM MOXEeT BOBHUKHYTH HEOOXOIMMOCTL KOPPEeKLMM MMHEPAaJIbLHOTO
cocTaBa BOJIH.

8.7. IlporpaMMEl 3alMTHHX MEePONPMATMI LNOJDKHEL pa3pabaTEBaTbCsa C
ydaeTOoOM IIPMHIIVIIOB 0DOCHOBAHUA U OIITMMM3allM BMellaTeJIbCTBa Ha OCHOBe
B3BEUIMBAHUSA I10JIb 3B n Bpema OT I[JaHMPYyEMOI'O BMEIlaTEeJILCTBA .
OxmnmaeMere HeTraTUBHEE coumaJibHEIE ¥ SKOHOMUUECKMUE [IOCJIENCTBUA
[JIAHUPYEMEIX SBAMTHHX MEPONPUATUI OOJIDKHEL OBITH MMHMMAJILHEIMM .

8.8. Ilpu MJaHMPOBAHMUM U OCYUWECTBJIEHMM BalMTHEX MePONpUITUM
HeOOXOIOMMO BHIIOJIHEHME CJIeOYyRIMX YCIJIOBUM :

- TIPpMHMMAaeMble MEepPEl I[I0 BO3MOXHOCTM He HOOJDKHEL [IPUBOIOUTL K
CYWEeCTBEHHOMY OTPAaHMUYEHMI0 BOIOIIOJIL30BAHMS HACEJIeHUI;

- KaueCTBO BOHH B DBIMUIEMUOJIOTMUECKOM OTHOWEHMM, I10 XUMUIECKOMY
COoCTaBy 1Z8 OpyImM ITUTVMEHNYECKU 3HA4YVMBIM IIoKasaTeJsIaM He OOJIXHO
YXyOuaTbeCcsH.

8.9. daxrTopamy, ONpemesyigouMMM XapaKTep ¥ CPOKM I[IPOBEeIeHMUS
SAlMTHEX MEPOIPUATUI, SBIISIOTCS:

- IIPOMCXOXIEeHMe 3BarpSa3HEeHMS: TeXHOTeHHOe MUY [IpuponHoe. B
ciydae 3arpsa3HEeHUS MCTOUYHUKA BOOOCHAaBXeHUs TEeXHOT'EHHEIMU
PaIvoHYKIVOAMU BHIIIIE OONYyCTUMOTO YPOBHS  3BallMTHEE MEPONPUSATHII
npoBOOATCS 00s3aTesIbHO, He3aBMCMMO OT HaJluuusa OpyIrux baxTopon. Illpu
sTOM, eciu 5QheKTMBHEHE INO3H OOJIyUeHMSA HacCeJIeHMs 3a CUeT COoIepXaHMS
TEeXHOT'eHHEIX PaOIMOHYKJIMIOB B Bome mnpeBmmaior 0,1 wM3B/r0I, TO
MCTOYHMK BOIEl IOJDKEH OBITh MCKJIOYEH M3 BOIOCHaOXeHMs HaceJleHus, a

eCJy He TIIPEeBHAnT YKAa3aHHOTO SBHAUEHMS, TO SBallMTHEE MEPONPUSITUS
OOJDXHEL OBITH HapaBJIEHB Ha OI'PaHMUEHME MHTEHCUBHOCTU MM JIMKBMIALIMIO
IyTeM INOCTYIJIEHMS TEeXHOT'eHHOI'O BaTlpPsA3HeHMsa B NUTLEBYID BOIY;

- CTeIleHb IIPeBHIIEHME HOPMaTMBa: I[IPU COINEPXaHUM PAOMOHYKJIMIOB B
NIMUTHLEBOU BOme, cosmanmmx 2bbexkTUMBHYID 103y 0Oojee 1 M3B/TOm,
MEPONPUITHUS MO CHWXEHMIO COINEepPXaHUS PAaIMOHYKJIMIOB B BOIE MNPOBOIATCS
oBg3aTeJIbHO, HE3aBUCHMMO OT HaJlMuMsa IPYyI'ux GaKTOpOB;

- KOJIMUYeCTBO eXeIgHeBHO HOCTaBHHeMOﬁ BOIEBL, UVICJIEHHOCTbBb
HaceJieHus, norpebigmero BOOY, M IOO3E ero OoOJiydeHMsa 3a CUerT
norpebieHus NMTLEBOM BOIH, MCIOJb30BaHME BOIEL B IIPOMU3BOICTBE

NMIEBEX NPONYKTOB;

- BOBMOXHOCTBL OOecCcneueHMs HaCeJIeHMs BOIOM TapPaHTUPOBAHHOTO
KauecTBa (3aMeHa MCIOJIb3YyeMOT'O MCTOYHMKA aJlbTEPHATMBHEIM, CHIXEHUE
conepxaHus PaIMoOHYKINOOB nyTeM CMeUVBaHMs BOIEL Pas3JIMUHBIX
BOO3abopoB, KOPPEKLMs TEeXHOJIOTMM BONOMNOAT'OTOBKM M T.I.);

- npy OOOCHOBAHMM SBalMTHHX MEPONPUATMN B OTHOWEHMM BOMIEL
VMICTOUHMKOB BOIOCHAaOXEeHMs C I[OBBIIEHHHIM COLOEPXaHMEM panoHa  IOJDKHEI

YUUTHEBATELCS He TOJILKO YPOBHM I[IepOpajibHOTO U MHTAJSLMOHHOT O
oOJlyyeHMs TIpM MCIOJIb30BAHMM HOAHHOM CUCTEMEl BOIOCHAOXeHMUH, HO U
IOO3Bl, IOJIydaeMele 3a CYeT OPYI'MX MCTOUHMKOB PpaloHa B Xuiauime. BebOop

ONTUMAJILHOTO BapMaHTa TaKUX MEPONPUATHUM 1eJIeCOOBPas3HO MNPOBOIUTL C
yyeToM 1003 OOJIydeHMS HacCeJIeHMS OT BCEeX MCTOUYHUKOB [NOCTYILJIEHUS
pamoHa B mowMa.

[lprMeyaHus :
1. Uem OoJiblle UMCJIEHHOCTBb NOTPeOJdnmero BOLY HacCeJIeHMdA, a TaKxe
ODO3bl ero oOJiydeHMA 3a CcHeT NnoTpebjieHMsa OUTbeBOM BOHOE, TeM Oojee

ONEPATUBHEIMM JOJDKHH OBITH MEPH IO HOPMalM3aluM ee PamuoJIOTUUYECKUX
nokaszaTeJien.

2. TIlpy o0OOCHOBaAHMM SBaAlIMTHHIX MEPONPUATVM B OTHOUWEHWM BOILL
MCTOYHMKOB BOINOCHAaOXeHMs C MOBHIIEHHHIM COINEpPXaHMeM ypaHa cJjenyer
YUUTHIBATL, YTO I[OPOT BPEIHOTO BOB3IOEMCTBUSA Ha OPTaHU3M ypaHa
BCJEICTBME €70 XUMHUUECKOM TOKCHMUHOCTM HMXe, UYeM YPOBEHb ero
OencTBUdg Kak anbba-msayyaTess. CorJjlacHo TH 2.1.5.1093-02.
JonoJiHeHUe N 3 K T'H 2.1.5.689-98 "IlpenesbHO IOy CTUMEIE

KOHLIEHTpalun (IIOK) XVUMUUECKMX BelleCcTB B BOIe BOIHEX OOBEKTOB



X03SAMCTBEHHO-NIUTLEBOTO ¥ KYJbTYPHO-OBHITOBOTO BONONOJb30BaHuma" IIIOK
ypaHa O CaHMUTapHO-TOKCUKOJIOTMUECKOMY NIpM3HaKy BpenHocTu paBHa 0,1
Mr/Jy. PacueTHas aKTMBHOCTL mJa ypaHa-238, OCHOBaHHas Ha 3STOM
npemesibHOM 3HAYeHUM, COCTaBjgeT npmMmepHo 1,23 Bx/n (Mouceee A.A.,
VBanos B.U. "CripaBOUHMK 110 HOO3UMMETPUM M PaIMalMOHHOM IurmeHe",
SHeproaToMmszzmaT, 1990 r.).

8.10. B 3aBUCMMOCTM OT KOHKPETHHIX YCJIOBUM BallMTHEE MEPOIPUITHUS
IO CHIWXEHMI OOJIydeHMS HacCeJIeHMA 3a CYeT NPUPOIHHEX MCTOUHMKOB MOTYT
OBITE HaNpaBJIEHH Ha CHMWXEHMe MX OOJIydeHMsa 3a CUeT TexX MCTOYHMKOB,
BO3IENCTBME Ha KOTOPHEE MOXET NPMBECTM K MaKCMMaJIbHOMYy 3(0bekTy mHOpu
MMHMMAaJIbHEIX MaTepMaJIbHEX BaTpaTax.

8.11. MeponpuaTuUsa OO CHMWXEHMIO COLOEPXaHMUSa pPaIMOHYKIMIOB B
ONMTBEBOM BOIE M3 UYaCTHBIX CKBaXMH MJIM KOJIOIOLEB, KoT'Ja BOoHa He
MCIOJIb3YyeTCsa IOJIg BOOOCHAOXEeHMS TpeTbMX Jul, (He fABJIAeTCsa TOoBapoM),
NPOBOOATCSA MNPM COIJlacuMy BJlanesiblieB C 00sa3aTeJIbHEIM MHPOPMUPOBAHUEM
X O »mo3ax OOJIydeHMs 3a CcueT NOTPebJieHMSa NUTHEBOM BOIL M BO3MOXHEIX
[IOCJIeOCTBUAX .

8.12. Eciu KadeCcTBO BOObH MOXET IPEeNCTaBJIATb MNOTEHLMAJbHYIO
ONaCHOCTbBb 14 300POBbA Jonent, HaceJleHue MHPOPMUPYETCH B
YCTaHOBJIEHHOM IIOpPAOKEe O pPeKOMeHIauMax O IOEeUCTBUAM B OaHHOMU
cuTyauuy (MCIOJIb30BaHME MHIOMBUIYAJIbLHEX QUIBTPOB, KUIISYEeHME BOIH,
IPOBETPUBAHME MOMENEeHMM M T.I.) .

8.13. Ha MNPOEKTH SalMTHHX MEPONPMATMN 10 CHIMXEHMIO OOJIydeHUs
HaceJleHMs 3a CcdYeT CcoIOepXaHMsA PaguMoOHYKJIMIOB B MNMTbLEBOM BOoOe, a
TakKXe Ha TexXHMUYEeCKMe CpencTBa CHUXEHMA COIepXaHMA PaIMOHYKIJIMIOB B
ONUMTBEBOM BOIE IHOOJIKHE OBITH OQOPMIIEHEl B YCTAHOBJIEHHOM nopAanke
CaHUTAPHO-3NUIEMUOJIOTUYECKME BaKJIOUeHUA OpPILaHOB, OCylleCTBJIALILMX
TOCCAH3NMUIHAL30P, O COOTBETCTBUM MX TPeOOBAHMUAM CAHUTAPHEIX OPaBUIL
M I'MI'MeHMYECKUX HOPMaTUBOB.

9. IMPOV3BONCTBEHHH/ PAIVALOHHHM KOHTPOJIb

9.1. [IpOM3BONCTBEHHE PAIMALMOHHEI KOHTPOJIb MNUTHEEBOM BOIH
obecrneumBaeTCcsda opraHmuszauuen, oCyleCTRJIISIEeN BOIOCHaOXeHUe
HaceJleHMs, IO OpoTrpaMMe, COIJIAaCOBAHHOM C TEPPUTOPMAJIBHEIM OPIT'aHOM,
OCYLWEeCTBJISLIMM I'OCCAHRNIUIHAL3Z0P .

9.2. [lepeueHb KOHTPOJIMPYEMEIX IIoKa3aTeJsiel, KOJIMYECTBO n
[IEPUOONYHOCTD oTrbopa npo6 IMTHLEBON BOIEL ojsa [IOCTOSAHHOTO
IPOM3BONCTBEHHOT'O KOHTPOJIsI ONpenesisioTCcs niis KaxIom CUCTEMH
BONOCHaDXeHMUS Ha OCHOBaHUU pPe3yJbTaToB eXeKBapTaJlbHOTO
pPaIraluMOHHOTO KOHTPOJIS BOIBL B TeUeHMe OIHOIT'O T'ona.

9.3. HNanbHelma s yacrToTa IPOM3BONCTBEHHOTO KOHTPOJIA

YCTaHaBJIMBaeTCHd B BaBUCHMMOCTM OT ypOBHeﬁ conmepXxaHm4da PaOVOHYKIMOOB
B [MTBEBOM BOIE:

9.3.1. He pexe 1 pasa B TOH, €eCIM COIEPXaHME MNPUPOIHHIX
PAaIMOHYKJIMIOB B BOoIe co3maeT sbdexkTuBHYH no3y He OGojyee 0,1 wM3B/TOnO
IO TIoKal3aTejyiaM CyMMapHOM aJibda—- M 6eTa-akKTMBHOCTM IJiS IIOIN3EMHEIX
VCTOYHMKOB M IO COINEPXaHMIO paloHa. IlpM »TOM, eCcJaM [oKa3aTesn
cyMMapHoOM ajbba- u/mim 6eTa-aKTUBHOCTM BOIB MPEeBHMAKT 3HaueHmsa 0,1
17 1,0 Bk/kD COOTBETCTBEHHO, TO pPEeKOMEHIyeTCH YyCTaHOBJIeHUE
KOHTPOJIbHEIX YPOBHEM I10 HOAaHHEIM I[IOKa3aTeJIsaM.

9.3.2. He pexe 2 pa’ B TOHO, ECIM COIEPXAHUE TMIPUPOIHEIX
PAIMOHYKIMIOB B BOIe co3maeT sbbexkTmBHy mo3y 6Gosee 0,1 wM3B/rom,
Ho MeHee 1,0 m3B/TOI.

9.3.3. He pexe uYeM exekKkBapTajlbHO, €CJM COIepXaHMe MNPUPOIHHIX
PAIMOHYKJIMIOB B BoIe cosmaeT sbbekTurBHyO mo3y 6Gosee 1,0 wM3B/TOnO
(mpM BHIIOJIHEHUM YCJIOBMS M. 8.4).

Ecin npu OCylEeCTBIIEHUN IPOMU3BOICTBEHHOT'O KOHTPOJIA o
pPannosyIoTMYe CKUM IoKas3aTeJisiM BOIH yOenouTesbHO IoKasaHo, YuTo
PaOMOHYKJIMIOHBIYM COCTaB M yIeJjlbHas akKTMBHOCTB PaOMOHYKJIMIOB B BOIe



cTabuIIbHEH, TO 1o COTJIaCOBaHMI C OpraHaMy, OCYIlE C TBJISOLMMU
TOCCaHRNIMIHAO30p, OOBEeM KOHTPOJIA HOOINyCKaeTCs YMEHBIUTH.

9.5. Ilpy nOpoBeIeHUM NPOM3BOIACTBEHHOTO PANMALMOHHOTO KOHTPOJS
OonyckaeTcsa ONpenesiaTb TOJIBKO Te PaIuMOHYKJIMIBE, CyYMMapHBIM BKJIAI
KOTOPEIX B 0OOJIlyyeHMe HaCeJIeHMS 3a CuUueT NOoTpebOJieHMsa IMIUTHEBOM BOIH
cocraByaser 80% u Oojee.

9.6. PaIMaluMOHHEM KOHTPOJIb BOMOH IIPOBOLNAT B MecTax Bonoszabopa
CHMCTEeMEl BONOCHAOXeHMA, a NpM Haauuum oO0pabOTKM BOOBEL MJIM CMEUeHUd

BOIEl Pa3JIMUHEX BOIO3aB0pOB — Takxe [Iepen Homadely NUTLEeBOM BOIH B
pacopenesmMTesIbHyl0 CEeThb, IJIsd HEeKOTOPHIX PAaOMOHYKJIIMIOB (Tra3000pa3HHX
222

WM C MaJeEM [IepMOIOoM IIoJlypaclialla, HalpuUMep IJid Rn) - B Toukax
pacnpenesMTesIbHOM CEeTH.

9.7. [Ipy MNOPOBEIEeHUM PAaOMALMOHHOTO KOHTPOJIA MNUTLEBOM BOXE
BHIIOJIHATCS CJIeOYyIMEe OCHOBHEE MNPOLEIYPH :

- oTbop npob;

— HOPUT'OTOBJIEHME CUETHEX OOpasLoB;

- u3MepeHMe obmel ajnbda- M OeTa-aKTUBHOCTU;

- uOeHTupMkaLuMda PaIMOHYKIMIOB, WM3MEPeHMe WUX MWHIUBUIOYAJIbHBIX
KOHLEHTpauul;

- pacueT pes3yJIbTaTOB M3MEPEHMUM M IIOTPElHOCTEM MCCIJIeNOBaHUM;

- TUTVMEHNMYECKaAasa OLeHKa IMThEBOU BOIEI TIO KPpUTEPUMAM paHV[aLLV[OHHOﬁ
0e30NaCHOCTH.

9.8. OTb6op, KOHCepBRalM, XpaHeHUEe UM TPaHCIOPTUPOBaHME Ipod
ONMTBEBOM BOIH IOJIA PaOMAalMOHHOTO KOHTPOJSA HNpomssBozmaTrcsa no I'OCT P
51592-2000 "Boma. OOmme TpeboBaHMSa Kk oTdOopy npod" m I'OCT P 51593-

2000 "Boma muTbeBas. Orbop npobB", a Takxe B COOTBETCTBUMU C
TpeBOoBaAHUAMU CTAaHIAPTOB b7 OPYyTUX OEeMCTBYOIMX HOPMaTUBHEIX
OOKYMEHTOB Ha MeTO b onpenejieHmnsa KOHKPETHOT'O rnoxaszaresd,
YTBEPXIEHHEIX B YCTAHOBJIEHHOM IMOpPSOKEe.

9.9. Ha cTaHUMSAX BONOCHAOXeHMSd, OCYWEeCTBJISnIMX 3ab0op BOIH U3
apTe3UaHCKUX MCTOUYHUKOB, KpoMe IPOV3BOICTBEHHOTO KOHTPOJIA

COIepXaHMsa PaOMOHYKJIMIOB B BOIe, NPOBOIOMUTCS PAIMALMOHHBEIN KOHTPOJIb
B MeCTax pa3MelleHud OMIbTPOB—OUYMCTUTEJIEM, OTCTOMHUKOB, aldpPaTOpOB U
Op. IO MOIHOCTM IO3B TI'aMMa-M3JIydeHMs, a Takxe Bo3nyxa paboumx
IIOMEWEHMY @O COHNEePXaHMIO M30TOIOB paloHa M MX IOYEPHMX NPOOYKTOB B
BOBIOYXE.

[IporpaMMa KOHTPOJIA YCTaHaBJMBAaeTCHa B 3aBUCUMMOCTM OT obOBbeMa

IONIroTaBJIMBAEMOM BOIb M COLEPXaHMSA PaIMOHYKIMIOB B Hey. OleHKa
pPes3ysibTaTOB KOHTPOJISA MNpoBoIMTCsS B cooreercTBuMM C CII 2.6.1.1292-03.
9.10. JlabopaTopuu, oCyleCcTBJIISIME paIralOHHEMN KOHTPOJIb

OIMTBEBOM BOIH, IOOJIXHH OBITH AKKPEOUTOBaHEl B YyCTAHOBJIEHHOM INOpPAOKE B
COOTBETCTBYKIMX OOJIACTAX M3MEPEHM.

Ipunoxenue 1

CXEMA PAIVMAIMOHHOT'O KOHTPOJIA
U CAHUTAPHO-3IUIEMUOJIOTUUECKON OLEHKKM IPUT'OOHOCTY BOIE
IJI OUTBEBHX LEJIEV [0 MOKA3ZATEJAM PAIVALMOHHOW BE3OMNACHOCTU

OnpenesyieHMre CyMMapHOM |
anbda- M OeTa-aKTUBHOCTH |



\/ \/

| CymmapHasa i | CyMmapHasa anbda-aKTUBHOCTL |
ranbba-akTuBrHOCTE <= 0,1 | ' > 0,1 Bx/n unm cyMMapHas |
'Bx/n1 n cymmaphHas GeTa- | '6eTa-akTuBHOCTL > 1,0 Bx/m |
lakTuBHOCTL <= 1,0 Bx/m | L-————— T
LT —m——mmmmmmm e |

| \/

L e e e e e e —

1

| |OnpenesyieHre KOHLEHTPAaLWM,

' | OTOEJIbHEIX PAOMOHYKJIMIOB |

! ¥ pacueT CyMMapHOM O3Bl

| L-—-——m————— To——m— -

I |

1 |

I \/

L e e e e e e e

| -

| \/ \/

L e e e e e e e e e e

I —/ -

| 1Joza <= 0,1 M3B+-—-- 1foza > 0,1 M3B|

! L———-T——————————— L—————- e

1 ] 1

I I I

| | \/

1 Ll e e e e —

1 ]

\/ \/ PaccMOTpeHMe CUTyaluuu u

Boma npmuronHa: i
VKaKMe IOIOJIHUTEJIbHEE |

eyiCcTBUA He TpebynTcd |

Nz

KOHKPETHOTI'O perroHa

YPOBHI BMENATEJIECTBA

YCTaHOBJIEHME KOHTPOJIBHEIX YPOBHEN
cyMMapHOM ajibba- M 0eTa—-aKTMBHOCTM IJid

BOIOOCHADOXEeHMS)

PV HeOoOXOOMMOCTM IIPUHSATHUE
OPPEKTUPOBOUHEIX IEWCTBUM
IJIS CHMXEHMS O3Bl

(MCTOUHMKA MIUTHLEBOI'O

[IpusoxeHue 2

(¥YB)

[0 COOEPXAHMIO PAOVIOHYKJIMIOB B MNUTHEBOM BOIE

(MBBJIEUEHVE M3 NPWJIOXEHUA II-2 CII 2.6.1.758-99. HOPMH
PAIIVALIMOHHOM BEROIACHOCTM (HPB-99))
—————————————————————————— Tommmmmmm e T e
i | ! BOIa !

! PamMOHY KM ! T 1/2 VB (Bx/KT)
T e e —————— +
i3 i | i
I H (Bera) <*> 112,3 roma ‘7,7 + 3

B T e e +
114 i i i
I C (Bera) <*> '5,73 + 3 roma 12,4 + 2
e B e +
160 | | |
| Co (Bbera, ramma) <*> 15,27 roma 4,1 + 1



89

, 3 + 1

50,5 cyrT.

(BeTa) <*>

Sr

190

15,0

29,1 roma

(BeTa) <*>

Sr

129

,57 + 7 jemT

<k >

(BeTa)

I

131

16,3

,04 cym.
T T T ittt e

(Bera, ramma) <*> !

I

134

3

4

7

e e A

(bera, ramma) <*> 12,06 roma

Cs

L1+ 1

30,0 roma

<>
R i it et

Cs (Bbera, ramma)

137

210

12,0

22,3 Toma

<F>

(BeTa)

Pb

210

1,2

(ambda) <*> 1138 cym.

Po

224

12,1

, 06 cyT.

(anmeda) <**>

Ra

226

15,0

<KF x> 11,60 + 3 roma

(anmeda)

Ra

228

12,0

, 75 Toma

<FF>

(beTa)

Ra

228

, 91 roma

(anvda) <*>

Th

230

16,6 -

<K > 17,70 + 4 roma

(anmbpda)

Th

232

<E> 11,40 + 10 jeT

(anmeda)

Th

234

12,9

,44 + 5 gjer

<HFE>

(ambda)

U

238

13,1

,47 + 9 JjetT

<HFE>

(ambda)

U

I
|

238

16,0

87,7 roma

(anbda) <*>

Pu

239

:5/6 -

<K > 12,41 + 4 roma

(amsda)

Pu

240

15,6

<Kk > 16,54 + 3 roma

(amboda)

Pu

241

,32 + 2 roma

<E>
et R Tttt

(anmbsoda)

Am



i Rn (aneda) <**> 3,82 cyrt 60
L= ———— = t——————— e
<*> PH - pacnpoCTpaHeHH IIOBCEMEeCTHO, IOCTUXEHME WMJIM I[PeBHIIeHNe
BOOa
3HAUEeHUM YB BO3MOXHO B OTIOEJIbHBIX CJIydasx.
<**> PH - pacHpOCTpaHeHH IIOBCEMECTHO, BEPOATHOCTb IJOCTWXEHMA
BOOAa
MM IHNPEeBHIIEHMSA BHAadYeHuM YB BEICOKASHA .

[Ipunoxexnue 3a

JO30OBHE KOSOOMIVEHTH JJIA OTIEJIBHEX PAINVOHYKIIMIOB PAINOB
YPAHA U TOPVA PV UX IIEPOPAJIEHOM IIOCTVYIIJIEHVN
B OPT'AHVM3M B3POCJIHX XUTEJIEA, 38/Bx

Tabmmua 1.1

IJO30BHE KO3S®OUINMEHTEL
238
IJIs1 OCHOBHHX <*> PAIVOHYKIIMIOB PAIA U

<*> UycJjieHHHE SHAUEeHMS HOOB0BHX KOBOOMUMEHTOB IJig OCTaJIbHBEIX
PaIMOHYKJIMIOOB CeMeMCTBa MeHblle MUHMMAJIbHOTO U3 [IPUMBEIEHHBIX B
Tabmavue B 10 mu Bosyiee pas.

———————————— et L
| Panmonykamn | [lepuogn | Twun i Ho3oBell KO20OMLUMEHT HOpM |
! | mojypacrnana | pacnazma | IepopajibHOM INOCTYIJIEHUM
fomm e fomm e fommmm o +
1238 | 9 i | -8 i
| U 14,77 x 10 ger|anbda 14,5 x 10

fommm Fomm e fomm B et +
1234 | | | -9 |
! Th 124,10 mHg 1BeTa 13,4 x 10

fomm Fomm e fommm o +
1234 | 5 | -8 |
! U 12,45 x 10 jeT|anbda 14,9 x 10

o ———— o — o —————— e +
1230 | 4 | =7 |
| Th 17,70 x 10 jeT|anbda 12,1 x 10

fomm fomm - fommm Fm +
1226 I | | -7 i
| Ra 11600 meT ranbda 12,8 x 10

fommm fommm e tomm - T et T T +
1210 | | | -7 |
! Pb 122,3 rToma 1BeTa 16,9 x 10

fomm fomm e fomm fm +
1210 | | | -9 i
' Bi 15,013 mug 1BeTa 11,3 x 10

fomm e fomm - fommm fm +
1210 i i i -6 i
' Po 1138,4 nusa ransda 11,2 x 10



Tabauua 1.2

HJO30BHE KOSOOMIVEHTH

232
IJI4 OCHOBHHX PAIVIOHYKJIMIOOB PAIA Th, 3B/Bk
———————————— T----------—-—-—-——-T7---—--————-T7--————-—"-"——"—"—"—"—-"—"—-"—-"—"—"—"—\————
| Panuory KM | Ilepuon i Twun . JozoBp KOBOOMLMEHT npU |
! ' noJjiypacnana | pacHnazma | [IepopaJibHOM MNOCTYIJIEHUM |
o ——— o — Fom—————— o +
1232 ! 10 i i -7 '
| Th 11,405 x 10 JeT | ansbda 12,3 x 10
o ——— o —— o ————— e +
1228 | | | -7 |
| Ra 15,75 roma |BeTa 16,9 x 10
o o o ———— e +
1228 | i | -8 |
| Th 11,913 roma ransoda 17,2 x 10
o ———— o — o ————— o +
1224 ! ! : -8 !
' Ra 13,66 nOHsa ransda 16,5 x 10
L-—————————- o o ————— o

[IpunoxeHue 30

JO30BHE KOSOOMIVEHTH OJIA OTHEJIBHEX PAIVMOHYKJIMIOB
PAIOB YPAHA U TOPUA IIPU MX NEPOPAJIEHOM IIOCTYIIJIEHNN
B OPTAHM3M KPUTMUECKON I'PYIIIH, 38/Bkx

Tabmuua 1.1

JIO30BHE KOD®OUINEHTH
238
NI OCHOBHHX <*> PAIVOHYKIIMIOB PAIA U

<*> UpcJieHHHE S3HAaUYeHMS INOB0BHX KOSOIUIMEHTOB IJid OCTAaJIbHBIX
PaOIVOHYKIMOOB ceMerncTBa MeHEBIIEe MMHVMaJIBHOTI'O ns3 IIPMBEOEHHBEIX B
Tabmuue B 10 u Bosyiee pas.

—————————————— P mm T
| Pammonykamm | Kpurnueckasa rpynmona** i Ho3oBHM KObOMLMEHT |
| | | npM InepopaJjibHOM |
i | l NOCTYIJIEHNU !
fom - o fom +
1238 | | =7 i
| U 12 11,2 x 10

fom - o fom +
1234 | | -8

| Th 12 12,5 x 10

fom - o Fm +
234 | | -7

| U |2 11,3 x 10 |
fom - o fo +
1230 | : -7

' Th 12 14,1 x 10



1226 i | -6 i
i Ra 15 11,5 x 10 !
e i o fom +
1210 | | -6 i
| Pb 12 13,6 x 10
Fom - R it Fm +
1210 | | -9 |
| Bi 12 19,7 x 10
fom - o fmm +
1210 i i -6 i
! Po 12 18,8 x 10 |
fom - o fm +
| IpuMeuaHye: "**" - KpuUTHUUECKME TIPYNNH [IPUMHSTEL B COOTBETCTBUU C |
'HPB-99 (npunoxenue II-2) .
L _________________________________________________________________
Tabmmua 1.2
JO30BHE KO30OMUIMEHTH
232
IJIsT OCHOBHHX PAIVMOHYKIIMIOB PAIA Th, 3B/Bk
—————————————— T —— P
. Pammonyxnun | Kpurnueckasa rpynmona** | Ho30BEM KObOMLMEHT |
' i i Ipu nepopajibHOM |
i i i IOCTYIIJIEHUN |
Fom - e it Fm +
1232 | | =7
| Th 12 14,5 x 10
fom - o fmm +
228 : | -6
| Ra 12 15,3 x 10
fom - e Fm +
1228 | | =7
| Th |2 13,7 x 10
fom - o o +
1224 | | -7 |
i\ Ra 12 16,6 x 10 !
fom - o - Fm +
| IpuMeuaHue: "**" - xpuUTHUUECKME IPYNNE I[IPUHATEL B COOTBETCTBUM C,
'HPB-99 (npunoxeHue II-2) . '
L _________________________________________________________________
punoxexnue 4
(cnpaBouHOE)
PEKOMEHIOYEMHE METOIH
IUIA PAIOVALIMOHHOT'O KOHTPOJIA MUTHEBOV BOIH
——————————————— rT-----------——-———-T--------— =T —————
| VzMepsaeMele \ PexomMmeHIyeMHEe | Cpencrepa usmMepeHMsa | JuanaszsoH |
| XaPaKTEPUCTUKM | METONE M3MEPEHNA | | USMEPEeHUM, |
| | | ! BK/KD !
fomm - fomm e fom fomm +

| CymMmMapHas Anbdba- m bera- | Husxkodounosree anvdpa-, 10,02 - 10



jasibdpa- u OeTa- | panroMeTpUUYecKul | 0eTa-paaroOMeTPEl Ha
| aKTUBHOCTb |C mpemBapuresib— |ocHOBe IIIJ, CUMHTWUI-
A (SUM amnbda) |HBEIM KOHLEHTPUPO-— | JISLUMOHHBEIX IOEeTEKTOPOB
]
I
|

1 (SUM anbda)
i 3
10,20 - 10
‘'m A (SUM OeTa) |BaHMEM PaAOMOHYK— | UJIM [IPOTOUHHEIX [IPO— | (SUM bBeTa)
' | JIMOOB (BBHIIApMBa-—- | IOPLMOHAJILHEIX CUeT— |
i |HMe) 1o perja- | UMKOB
! ' MEHTUPOBAHHOM
' \MeTomuke, mus3 !
' | oBbbeMa NpPOOEH
| 0,5 -1,0n i

1

1

\YoenbHasg ak-— |Annbba-cnexTpo- | Anlbba-CreKTPOME TPEL
| TMUBHOCTbD | METPUUECKUN C iHa ocHoBe IO mim
1238 234 | IPENBAPUTEJILHEIM | MOHMBAUMOHHEIX UM-—
| U, U, | PAOIMOXUMMUYUECKHUM | I1yJIbCHEIX KaMep
1235 232 | BEIOEJIEHMEM pa-— |
i g, Th, | OIMOHYKJIMIOB U3 i
1230 228 | oBbbeMa NpPOOEH i
! Th, Th, 10,5 - 1 n1 u uc- |
1239+240 | IOJIb 30BaHMEM :
| Pu, | U30TOIHEIX MHIOV— |
1238 241 | KaTOpPOB |
' Pu, Am 232 234 i
i i U, Th, i
i 1242 236

i : Pu, Pu, |
i i |
i i i

YoenpHas ak-— | T'aMMa—-CIexKTpo-— | T'aMMa-CIIEKTPOMETPHL |
TMBHOCTbD | METPUUECKUM C iHa ocHoBe I wmam |
226 228 | IPpeNBapPUTEJIbHEIM | CUMHTUIIJIALUMOHHEIX HOe-—

Ra, Ra, KOJIMUECTBEHHEIM | TEKTOPOB, HU3KOQOHO—
224 KOHLEHTPMPOBAaHU- | BEle ajibda—,OeTa-

Ra eM M30TOIIOB | paIroMe TPHL
pamiusg u3 obweMa |
npobu 5 - 10 g,
repMeTu3aumemn
KOHLIEHTPpaTa un
BBIOEPXKOM IJig
HaKOIJIEHUs paB-—
HOBECHEIX IOOoYep-—
HX NpOOyKTOB
pacnama, aibda-,
fOeTa-pammuoMeT—
pUYecKuit c ce-
JIEKTUMBHEIM pPanmo-—
XVIMNYECKVM BBIIOE—
JIEHVEM WM30TOIIOB
pamusa U uUsMepe-
HUEM IO perJja-
| MEHTUPOBAHHOM
I MEeTOoInKe

1
1
|\ YoenbvHasa |Annbda- u bera- | HusxkodoHoBEIE ajibda-—, |
| AaKTUBHOCTb | pammMoMeTpuUYecKkuy | beTa-paIMoOMeETPE Ha |
1210 210 ‘mm anbba-— iocHoBe IIIIJI, CUMHTWUII-
' Po, Pb | CIEKTpOMEeTPpMUEeC— | ISUMOHHEX nmeTekTopor;0,05 - 10
1 I 1
1 | 1

210 | MJIM OPOTOUYHEIX IIPO-—



VKU ( Po) | IOPLMOHAJIbHEIX CUEeT—
| C IpenBapuTesb— |4YMKOB
| HEIM CeJIEKTUBHEM |

| PAOIMOXUMNUECKUM |

| BEIIEJIEHMEM pa-— |

| IMOHYKJIMIOB |

1210 210 1

' Po, Pb wmam|

1210 |

! Bi m3 obrema |
impo®er 1 - 3 ;1 |

\uesusa u3 odbveMa
impo®er 1 - 10 x

Fomm e Fomm e Fom fomm +
| i i | 3
\YoenbHasg ak-— i 'aMMa—-CIeEKTPO— i Tamma-cnexkrpomerpel ;0,1 - 10 !
| TUBHOCTbD |METPMUYECKUN MM |Ha ocHoBe I wmnu | !
1137 134 |beTa-pannoMeT-— | CUMHTUJISLMOHHEIX Oe-— |

| Cs, Cs | pPUUEeCcCKHUIM C IOpen- | TeKTopoB, OeTa- |

i | BAPUTEJILHEIM KO- | pPaXXOoMeTPbL |

i | JIMYeC TBEeHHBIM | i
i | KOHLIEHTPMPOBAaHM— | |
| | i
1 | 1
I | I
1 I I
1 ] I

I
I
i
|eM M3O0TOIIOB 1
I
|
I
I

YoenpHas ak-— |Bera-cnexkTpo- |BeTa-CcrnexTpoOMeTPH,

TMBHOCTbD | METPUUECKUM WMJIM | HUBKODOHOBEE OeTa-

90 |BbeTa-pagnoMeT— | paIMoOMeTPE
Sr | pPUYEeCKMM C npen-

| BApUTEJIbHEM

| CeJIEKTUBHEIM KOH-—

1
1
I
I
|
| LEHTPUPOBaHMEM |
190 |
i Sr u3 obwema |

1

1

impo®er 1 - 5 ;1

e e ettt T o Fom +
|\ YoenbHag | PanuoMeTpuuecku | PaouomMeTpel paloHa 16 — 800 !
' aKTMBHOCTD | | | i
1222 | | | i
| Rn i i | i
L————————————— R ittt o Fom -
punoxeHue 5
(cnpaBouHOE)
[IEPEUEHBb
METOIVK, WCIOJNB3YEMHX IIPV PAIVAIVOHHOM
KOHTPOJIE NUTHLEBOM BOIIH
5.1. TIlogroToBKa nOpo® MNOPUPOIHLIX BOI IJIS M3MEpPeHMs CyMMapHOM
ansda- " f0eTa-aKTUBHOCTH. MeTomnueckue pPeKOMeHOalumn . YrB.

IOupexTopoM UMMM THMII BHUMOTPY ToccrarHmapra PO 28.02.1997. M.,
BMMC, 1997.

5.2. MeTommka MU3MEpPeHUS CyMMapHOM ajlbba- m 6©6eTa-aKTUBHOCTU
CyXMX OCTaTKOB BOIHBIX NPOO C MNOMOUWBI HNPOTOYHOTO MNPONOPLMOHAJIBEHOTO
cueTumKa NRR-610. JlormoJsiHeHUE K MeToguueCcKMUM PEeEKOMEHIAUMAM

"IlogoroToBKa HNPOO MNPMPOIHEIX BOX IJIA M3MepEeHMa CYyMMapHOM ajnbda- U



OeTa-akTUBHOCTM" . YTB. Hau. IeHTpa METPOJIOTUMA MOHUBUPYIOWMX
nanydenuit I'll BHUUOTPY ToccraHmapTta P® 19.03.97.

5.3. MeTommka MU3MEpPeHUS CyMMapHOV ajlbba- m 6©6eTa-aKTUBHOCTU
BOIOHHEIX NOpo® C noMmomei anbba-, OeTa-pammomMerpa YMO-2000. Yrm. Hau.
[JeHTpa METPOJIOTUM MOHUBUPYUMX MajlyueHuy I'Il BHUMOTPY ToccraHmapTa
P® 10.06.97.

5.4. MeToIuka BHIIOJIHEHMA WU3MEPeHUlM OOBEMHOM AKTUBHOCTU IIOJIOHUSA—
210 n cBuHLA-210 B InpoBax NPUPOLHBIX BOX anbda-—, tera-
pamuoMeTpudeCKUM MEeTOOOM c PaOroxXyMmMdeCcKOu IOOTOTOBKOM.
CBuzmerenbcTso MMM THMI BHUMOTPY T'occraHmapTa PO N 49090.3H618 ot
18.12.2003. CBumeTenbcTBO HCAM N 396-4®, Mockma, BMMC, 2001.

5.5. MeTonuka BHIIOJIHEHMA U3MEPEeHUM OOBEMHOM AKTUBHOCTM M3OTOIOB

ypaHa (234, 238) B npoBax NPUPONHBIX BOI ajibda-ClIeKTpoMeTpUueCKUM
METOIOOM C pPaIVMOXVMMMYECKMM BHIOEJIEHVEM. CBumeTenbCcTBO LIMUM  T'HMI]
BHUNOTPU T'occraHmapTa PO N 49090.3H628 oT 18.12.2003.

CBumerenbcTBo HCAM N 381-4®, Mockma, BMMC, 1999.

5.6. MeTonuka BEHIIOJIHEHUS M3MEPEHUM OOBEeMHOM aKTMBHOCTM M30TOIIOB
pamua (226, 228) B npobax NPMPOOHBIX BOI I'aMMa-—CIEKTPOMETPUYECKUM
MEeTOIOM C [NpenBapMTeJIbHEM KOHUEeHTpMpoBaHmeM. CBupmeresnscTBOo [MUN
THMII BHUMOTPU ToccTtaHmapTta P® N 49090.3H623 ot 18.12.2003.
CBupmerenbcTBOo HCAM N 472-4%, MockBa, BMMC, 2000.

5.7. MeTonuka BHIIOJIHEHMUS MU3MEPEHUM OOBEMHOM AKTUBHOCTM M3OTOIOB

Topmusa (232, 230, 228) B INPUPOOHHX BOHax alJibda-CIeKTpOoMeTpUUeCKUM
METOINOM C PaIMOXUMMUECKON IOIATOTOBKOM. CeupmerenbcTrOo UMVMM  T'HMI
BHUNOTPU T'occraHmaprTa PO N 49090.3H625 oT 18.12.2003.

CBumerenbcTBO HCAM N 461-4®, MockBa, ®I'VII BMMC, 2003.

5.8. MeTornmka BHIIOJIHEHUS MIMEPEeHUN OOBEMHOM AKTMBHOCTU M3OTOIIOB
[JTY TOHM S (239 + 240, 238) B 1npoBax MNPUPOIHEX BOI ansba-
CIIEKTPOMETPUUE CKUM METONOM c PaInoXyMUYIE CKYM BBHIIEJIEHUEM.
CBuzmerenscTBOo MMM THMI BHUMOTPU T'occraHmapTa PO N 49090.3H622 ot
18.12.2003. CBumeTenbcTBO HCAM N 407-4%, MockBa, BMMC, 1999.

5.9. MerTommueckmue peKOMEHIOALUMM T[I0 OIpPeneJIeHMI eCTEeCTBEHHBIX
n30TONOB: pammua-224, cBuHUua-210, Topusa-232, ypaHa-238, pamus-226 B
npobax NOUTbEBOM BOIEl, I[IOUBE M 30JE pacTteHun. MP JIHMUPT' M3 PCOCP.
J., 1978.

5.10. MeTommueckue peKOMEHIALMUM IO CaHMTAPHOMY KOHTPOJIO 3a
comepXaHMEeM PpPaOMOaKTMBHEIX BEUIECTB B OOBEeKTax BHeEMHeM cpenel. llon
pen. A.H. Mapes m A.C. 3wkoBoM. M., M3 CCCP, 1980.
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[Ipunoxexnue 6

(cnpaBouHOE)
CIIOCOBH ¥ METOIH CHMXEHNS YPOBHEN
MIPUPOOHHX PAIMOHYKINMIOB B NUTBHLEBOM BOIE
6.1. B cayuaax OOOCHOBaHMSA 1lejiecooBpal3HoCTu paszpaboTku u
OCylleCTBJIEHMS 3alMTHBIX MEPONPUATUN nisa Kaxnou CUCTEMH

BOOOCHAOXEHMSA IOOJIKHEL OBITH OIpeleJsieHbl ONTMMAJIbHEIE NPpobuilaKTUUeCKMUe
MepH. [IpM 5TOM yUMTHBAKLT cjenyilumye QaKTOpbl: KadeCTBO MCXOIOHOM  BOIEBL
u TpebyeMbe IapaMeTph o6paboTaHHOM BOIBI, CJIOXHOCTM B MOHTAaxe U
paboTe oOOPYHNOBaHMUSA, CTOMMOCTDL aJilbTEPHATUBHBEIX MEPOIPUSATHUN.

6.2. BO3MOXHEIMM BallMTHLEIMM MEPONPUATUAMM SBJISIOTCH:

- opraHmzalMsa BOIOOCHAOXEeHMS 3a CUeT aJIbTEPHATUMBHOI'O MCTOUYHUKAE;



- cMeleHre BOIEl M3 PAa3JMUHHX MCTOYHMKOB (IIOOTOTOBJIEHHOM
IOBEPXHOCTHOM W IO 3eMHOM’ BOIE c MEeHb M KOJIMYECTBOM
PAOVOHYKJIIMIOB M3 IOPYyTOTO TEeOJIOTMYUECKOI'O I'OPM30HTA) .

[IpeuMymeCcTBOM IAHHHX METOHNOB SABJISETCH OTCYTCTBME IOMNOJIHUTEJIbHBIX
npoBJeM, CBS3aHHHX C YyTUIM3ALMEN OTXONOB.

6.3. B cJlyyasax, KoT'Ia HEeBOBMOXHO MCIIOJIE30BATh BapPMaHTH,
YKa3aHHBIe B IT. 6.2, OJid YJIYUIIEeHMA KadecTiBa BOIBEL I[IPVMIMEHAKT MeTOObL
OUMUCTKMI BOIE oT PAOVMOHYKIIMIOB : buzrueckue (oucTunIauMs,
Ioeraszauudg), XUMMUECKMe (peareHTHEEe, MOHHOTO ofMeHa), MeMOpaHHEBE,

BIIEKTPOXUMUUECKUE UM KOMOMHMPOBAaHHLIE .

B pesyabTaTe o0OpabOTKM BOOEI MOTYT OOPa30BBIBATBECHA OTXOHEl C
[IOBHIIEHHEIM COINEPXAHMEM PAOMOHYKJIMIOR.

6.4. Kax cTabuiabHEE, TakK M pPaIMOaKTMBHBE BelleCTBa MOTYT
HaxXOOUTbLCS B PasJIMUHBEIX bopmax (moHHOM, MOJIEKYJISPHOM) u,
CJIemoBaTEJIbHO, B BUIE PasJIMUHBIX PACTBOPOB (MCTMHHEIX, KOJIJIOMIHEIX)
I BO B3BEIIEHHOM COCTOSAHUNM . BH@Op MeTOIoa OUMCTKMN BOIOBL B
3HAUMTEJILHOM MEepe BaBUCUT OT €€ PAIMOHYKJIMIHOTO COCTaBa, YPOBHEU
AKTUBHOCTM ¥ GOPMHE, B KOTOPOM HaAXONATCS OCHOBHEE HO3000pasyolue
PaIMOHYKJIIMIEL .

[IprOPUTE THEMHU crnocobamMmu ynajieHus PaIMOHYKIUIOB us3 BOIBL
ABJISIOTCH :

OJi11 ypaHa - MOHHBIM OOMeH, MeMOpaHHBE MeTOnH (HaHOQMIIbTPALMOHHEE
1 0BPaTHOOCMOTUUECKHUE) ;

IoJig panusd - MOHHEM OOMeH, MeMOpaHHBEE MeTOonbl (HaHOOMIILTPAalLMOHHEE
1 0DPaTHOOCMOTUUECKHUE) ;

ois CBMHLA ¥ IIOJIOHMS — MOHHHM OOMeH, MeMOpaHHEE MeTONH
(HaHOOMIIB TPALMOHHEE M OOPAaTHOOCMOTHMUECKME) , yITOJibHas OUIbTpalus.

20bexTUBHOCTL CyleCTByWIEeT0 O00OpyIOoBaHMS IJjig o0es3xejle3UBaHUA
BOIOH WU3MeHseTCs B IualnasoHe g panoHa oT 0 mo 90%, 1Js M30TOIOB
ypaHa, palud, cBUuHIA U nojoHumsa or 0 mo 100% B 3BaBUCHMMOCTM OT
NIpUMEHSIEMOTO MeToIa .

6.5. W3 umcia npmuMeHdaeMux HauboJiee MNPOCTHE ¥ OOBIUHO HaudoJee
DKOHOMUUHEIE — OCAIUTEJIbHEE METOIH, WMPOKO MCIIOJb3yeMble B I[IpaKTUKe
BOOOIIOOT'OTOBKM . PaHMOHyKﬂMﬂH MOXHO yYIoaJjJinTb IyrTeM npAaAMoIo
OCaxIeHMus, COOCaxXHOeHMs MM alcopbuumM Ha [IoJIydaolleMCs OCalKe.

OcaxneHue. Ilpu mM3MeHeHMM PH (HeMTpanlM3aluMsa: KUCJEE — U3BECThO,
mEeJIOUHEIE - KMCJIOTaMM) KOHLUEeHTpauuy OOJIbIMHCTBA PaCTBOPEHHEIX
anMeceﬁ YMEHBUWAKTCA B COTHM M TBICAYM pasl.

Koarynﬂumq. BemeCTBa, HaXonodumyecda B BOIe B KOJIJIOMIHOM COCTOSAHUM
(rmmopo30oJM) , IO BJIMSAHMEM KoaTyJIgHTa O0Opal3ylT XJIONbS M BHIIANAKT B
ocamok (rmmporeinu), MexXaHMUEeCKM yBJieKas B3a Co0O0o¥ KpPYyIHY B3BeCh.
OOHOBPEMEHHO of0pasyllMrecs XJIONbS KoarlyJidHTa ancopbMpylT Ha CBOeln
IIOBEPXHOCTU )Z8 YBJIEKAKT Ha OJHO KOJIJIOMIHBEIE U TOHKOIOMCIIEPTMPOBAHHEE
JacTULE, T.e. oO0eCHeuMBalT yHaJlIeHMe NpUMecel NyTeM MxX ancopbuum u
coocaxnmeHusa. Haubojee >dOexTMBHBE MNPOLECCH KOoaTyJIaUMM B LWEeJIOUHOM
cpeme. B kauecTBe KOaATU'yJISHTOB MCIHOJNb3YIT IMIPOOKUCH  aJIOMMHULA,
xejesa, dochaTH C MBBECTb, IOYOUIBHYID KUCJIOTY MJIM TaHMH C MU3BECTLIO
v Ip.

[IOCKOJIbKY Pa3JIMUHEE PaOMOHYKJIMIBEL HaxXOIOATCH B PAa3JIMUHEIX dopmax,
30PEKTUBHOCTL MX YyIHOaJIeHMI NOCPEeOCTBOM IOaHHOTO MeToIa JaJjleKo He

OIOHO3Ha4YHa. HaanMep, npn MCIIOJIb30OBAHUN B KauecTBe KoaryJidHTa
I'MOPOOKMUCHU AJIIOMMHM A niim xeJjiesa MOXHO SQQGKTMBHO yYoaJlinTb BCe
KaTMOHEI, 3a VICKJIDUEHVEM MEeJIOYHEIX " meJIOUHO3EMEJIb HEIX MeTaJlJIOB,

AHMOHEI X& YyHOaJIdlTCHd JIMIb B HeDOJIbIUIOY CTEeIlleHMU.
Koarynaumua u oTcramMBaHME NPUMEHAKNTCHA Ha NPpaKTMKEe B COUYETaHUMU C

bunb Tpanuen yepes rnecyaHue buiie TPH, KOTOPHE VCIIOJIb 3YIOT
UCKJIOUUTEJILHO IJIg MEexXaHMUeCKOM BaOepXKM B3BEUIeHHEIX YacCTHull, He
YCIeBIMX OCECTb B OTCTOMHMKAX. HebGoJsibmasa COpOLMOHHAS E€MKOCTB BTUX
YCTPOMCTB VICKJIOUYAEeT BO3MOXHOCTb VICIIOJIb30BaHUA nx KaxK

CaMOCTOSTEJIbHEIX OUMCTHEIX arperaToB.
50bexTMBHOCTL OUMCTKM C I[PMMEHEHMEM MeToIa KoaryJaauumn u



OTCTamuBaHMsA mOJid pPas3HBIX pPacTBOpPOB cocTaBiasger otT 0% o 90%.
PacCMOTpPEeHHEIE METONEl MOXHO IPUMEHSATH IJjigd 00paboTKM OTHOCUTEJIBEHO
foJyibmuMx OOBEMOB BOIB C HUBKMMMU YPOBHAMM PAIMOAKTUBHOCTM, KOTOPHE
TpebyeTcsa YMEHbUMUTHL [IPUMEPHO BIOBOE.

[IpenMyLeCcTBOM oCcaIMTeJIbHEIX METOIOB OUMCTKMU BOIEL KpoMe
3KOHOMUYHOCTH ABJISeTCH UX YHMBEPCAaJIbHOCTH, T.e. CIIOCOBHOCTH
obes3BpEeXUBATDH BOOY c conepXaHUeM Pa3HOOOpPa3HEIX npuMecen
(MEXaHMUECKUX, XMMUUECKMX) M Pas3JIMUHOTO PaOMOHYKIMIHOT'O COCTaka.
HemocTaTok IOaHHBIX METOHOB — OOpa30BaHME 3BHAUMTEJLHOTO KOJMYUECTBAa
aKTMBHEIX LIJIaMOB (IpeMMylmEeCTBEHHO B BMIE 0OCankKOoB), HYyXIaoLMXCS B
IOOIIOJIHUTEJIbHOM 00paboTke, NOCJenywleM yHOaJIeHUMM U BaXOPOHEHUM.

6.6. JJyexTponManM3 U BIJEKTPOKOoATYyIAUMs. MeTon sJleKTpoamMasnu3a
OCHOBAH Ha yIaJIeHMM M3 pacTBopa MOHOB PACTBOPEHHHIX BEUleCTB NIyTeM
n3bUpaTesbHOTO MX IlepeHoca uYepe3 MeMOpaHbl, CeJIEKTUBHBEE K DBTUM
MOHaM, B IIOJle I[OCTOSHHOI'O BJIEKTPMUECKOTO ToKa. J9ObbekTMBHOCTDH
MeTOIa IOOCTAaTOYHO BHICOKA: KOZOOMUMEHT OUMCTKM OT PaIMOaAKTUBHEIX
BEHNEeCTB IJig albba-uajgyuarTesen (IJyTOHMM, OJIOHMuM) cocTaBiager 100%,

-2
ona OHera - 99,8 - 100%. ComepxaHue coJjel yMeHbmaeTrcsa ¢ 10 o
-5
10 %. OTHOCMTeJIbHAS NIPOCTOTAa M BHCOKAasA 50OeXKTUMBHOCTL I[IO3BOJISIOT
CUMTaThb €TI0 INEPCIEKTMBHEM IIJI IMPaKTUUECKOI'O MCIIOJIB30OBAHUA. OHHaKO
IMPOKOEe BHeIpeHMe eIro B I[IpakKTUKy I[OKa BCTpedYaeT 3aTpylHEeHUS
TEXHNUECKOI'O ¥ BKOHOMMUECKOI'O xXapakTepa.

OIpyTUM TII€PCIEeKTMBHEIM MeTOoIoOM Oe3peal'@HTHOM OUMUCTKM HABJISETCH
DIIEKTPOKOATYIAUMSA . [IPMHUMII OAHHOT'O MeToIa OCHOBaH Ha CBOMCTBAX
METaJIIMUECKOTO (aJIOMMHMEBOT'O) aHoIa IO0I OeMCTBMEM IIOCTOSHHOI'O TOKa
IepexXOoIUTh B OuMIlaeMyld BOOYy, OOpas3O0BEBasg B HEM XJIONbsS TIMUIAPOOKUCHU
aJIIOMMHMSA, CcopbupyolMe Ha [IOBEPXHOCTM HaAXOIdMMecs B BOIe IIPUMECU U
yBJIeKaomye MX Ha OHO. BOJIBUIMM IPEMMYWECTBOM €I'0 gBJISeTCcsd Majloe
KOJIMUECTBO OOpPa3YIIMXCH MJIaMOB .

6.7. VIOHHHM oOOMeH. [JaHHBEM MeTon 0asupyeTcsa Ha CIOCOOHOCTHU
HEKOTOPHX MaTepMaJiOB (MOHMTOB) BCJEeNCTBMe OOMeHa MOHOB U3BJIEKATH
mus3 PaCcTBOPOB Haxonmdumecd B HMX KaAaTMOHBI, aHMOHEI (MHM n Te n opyrmne
OHHOBpeMeHHO) Kak CTaGMHbHHX, TaK UM PaIVMOaKTVMBHBEIX HYKJIIMIOOB . HMKH
OUNCTKM BOJIEL c IOMOIILI0 MOHMTOB COCTOMT M3 I[OCJEeOOBAaTEJIbHO
IIPOBOIMMEIX ONepauuy OMIbTPOBaHMS U pPereHepalun.

B KadyecTBe MOHMTOB B HacCTOdllee BpPEeEMA MCIIOJBE3YKT OPI'aHUMUYECKME U
HeopT'aHMUeCKHue COenOVHEeHUs . VI3 OpTraHUYECKUX HauboJiee MUPOKO
IIPVMMEHAITCA CUHTeTHYeCKMe CMOJIBI (K&TMOHMTH )Z8 aHMOHMTH) Pa3JIMYHBEIX
MapoK, CcyabdoyTrojib, LEOJUTH M IP.

OCHOBHEIE TexXHOJIOTMUEeCKMe TpeOoBaHMA K MOHMTAM CBOIATCH K
crenymueMy: xXopolas pabouas MOHOOOMEHHas CIOCOOHOCTB, BO3MOXHO
fosbllasts CKOPOCTH MOHOOOMEHa, JIETKOCTb peTreHepaluuu C MCIOJIb30BaAHUEM
MaJjioro obbeMa IIPOMBIBHOM XMIKOCTM, OTPaHMUeHHasa HabyxaeMoCThb U
HEBLEICOKOEe TUIpaBIMYECKOe COIPOTUBIIEHME IIpU pabouelt CKOPOCTHU
bunbTpauMy, YCTOMUMBOCTL K MEeXaHUYEeCKMM (UCTUPaHUD), XUMHUUECKUM
(KMCJIOTH, WEeJIOUM, OKMCIIMTENIM) M TeMIepPaTypPHEM BO3IEMCTBUAM. VIOHUTEL
He IIOJIXKHEBI oKpauMBaThk BOLOY, npmunaeaThb BOOEe 3arax, NPUBKYC,
MYTHOCTb, naMeHsaTsL PH 3a npepenws 6,5 - 8,5, BHIOEJIATE B BOLOY
BpeIHEEe 1JiSd 3I00POBbs BelleCTBa, yBeJIMUMBATL COLepXaHMe B  OuMillaeMOl
BOIEe MUKPOOPTaHM3MOB.

[Ipy MNOPOEKTUPOBAHUM MOHOOOMEHHEIX YyCTAHOBOK YUMTHIBAIT BCE DTU
baxTOPEH " B HEeOOXOIOMMEIX CJlydasX DSKCIEePUMEHTAJIbHO OIpelelisioT
ONTMMAJIbHBIE TEXHOJIOTUNM COpOLUUN-IOecopOUumn.

Bricokass 30deKTMBHOCTL MeTola MOHHOT'O oOMeHa, I[I0JIHas BOBMOXHOCTHb
MCIIOJIb30BAHUA €TI0 Npu JioboM obbeMe BOI IO3BOJISIT €I'0 CUMTATh OIHUM
n3 HamboJiee MNEePCIEeKTUBHBEIX IJIS OUMCTKM BOIL OT PAIMOHYKJIIMIOB.

CUIIBHOOCHOBHEIE aHMOHUTHE B QopMe xJjopmuma ynangiorT Oojee uyeMm 95%
ypaHa He3aBMUCHMMO OT KaueCTBa CHPOM BOIE. 20OEeKTMBHOCTL YyIOAJIEHUS
panona B cucreMax, comepxaummx CUMIIBHOKMCJIBIE KaTVMOHWMTEL B @opMe



HaTpus, cocrasiaseT 90 - 95%.

SbbexTUBHOCTL yHaJleHMS CBMHIA M I[IOJIOHMS M3MEHSeTCsS B MUPOKOM
omarnasoHe (35 - 100%) . MexaHusM yIaJlIeHVS STUX HYKJIUIOB - TOJBKO
YACTUUYHO MOHHBM OOMeH. Bojbllas 4acThb 3TUX HYKJIMIOB B €CTECTBEHHBIX
BOZAxX HaAXOIMUTCS B BUIE KOJIJIOMIHEIX YaCTMUI UM MX YMEHbIIEHME CBS3EBAT
C azcopbumey Ha MOHOOOMEHHBIX CMOJIaX.

BmecTe C TeM BCe CHUCTEMH Ha OCHOBE MOHHOT'O OOMeHa MMelT U pan
of0WMX HEeIOCTAaTKOB:

[IpoLeCccCEl MIOHHOT'O oOMeHa He HgBJAnTCH clheuudmuueckuMm s
PaIMoOaKTMBHEIX BeEUEeCTB M Hapsady C PaIMOaKTMBHEIMM Ha MOHOOOMEHHBIX
MaTepMralsiax 3aOepXUBAKTCsa CTaOMJIbHEIE HYKJIMOE. 3TO OOCTOSTEJIECTBO
CyleCTBEHHO BJIMAET Ha 50dexTUMBHOCTD OUMCTKM, KoTOopasa B
3HAQUMTEJIbHOM CTEIeHM 3BaBUCUT OT IPUCYTCTBMSA B BOoIax CTabMIIbHEX
bopM XUMMUECKUX DJIEMEHTOB, OT HYKJIMIOB KOTOPBIX HaIO OCBODOIOUTLCSH.

Ha sddexTmBHOCTE pabOTEl MOHOOOMEHHEIX OMIBTPOB, HE3aBUCUMMO OT MX
KOHCTPYKLMM (koJIOHKM, IIJIACTUHEL) , MOTYT CYILIECTBEHHO BJIMATH
Pa3JIMYHEIE npmuMecny, comepxammecd B BOIoax (BSBemeHHHe BemecTBa,
MBLJI&, Macja ¥ IOp.). OTM [IPMMEeCH, 3alOoJIHAS I[IOph OUILTPOB MK
oBBOJIAKMBAL IIOBEPXHOCTL MOHOOOMEHHOT'O MaTepmuajyla, IO CymecTBY
NPEeNATCTBYIT IHpoleccy OuieTpauuMM M MOHOOOMeHa. Hammume B BOOe
IIPMPOOHEIX OPTaHNYECKUX BelleCTB (B TOM yurcriie )Z8 OPTaHNYEeCKOI'O
xejesa) TaKXxe MOXEeT YyXyIOllaTb OWUIbTPALMOHHEE U MOHOOOMEHHEIE
CBOMCTBa MOHMTOB, "zapacTaHuio" CMOJE OpT'aHMUEeCKOM IIJIEHKOM, KoTopasd
OIOHOBPEMEHHO CJIyXMUT NOMTaTeJIbHOM cpeloM njisa OakTepuit. 00a 5BTUxX
dbaxTopa TpebyioT ©OoJjlee YacCTOM pereHepaluy, 4uTo OpUBOIONUT K
YBEJIMUEHMI0 pacxola COJM.

B npolecce SKCIJlyaTaluuy MOHOOOMEHHBe OQUIBTPE HakKalJIMBalnT
PaIoaKTUBHEE BelecTRBa. B pesyibTaTe comepxaHue IPUPOIHEIX
PAIMOHYKJIMUIOB B OTpaboTaBUMX CBOM pecypC IaTpOoHaxX MOXeT IOCTUI'aThb
100 Bx/r. Ipu pereHepauuu OUKCUPOBAHHEIE MOHOOOMEHHEIM OGUIILTPOM
PaIMOHYKJIMIE [IepexXonaT B pPacTBOPHE, AKTMBHOCTL KOTOPEX I[IpPeBHUIAET
aKTUBHOCTL HeoOpaborTaHHEX BOI B 10 - 30 pazs. OOpas3oBaHMe OTXOIOOB C
[IOBHIUEHHEIM COINEPXaHMEM IMPUPOLOHHX PAOMOHYKJIMIOB MOXET OI'PAHUUYUTH
IIPVMIMEHVIMOCTbB 2TOV TEeXHOJIOTUMU OJId YaCTHBEIX ITOMOB.

Heo6xonMMo OTMETUTDH TaKxe, npnm VMOHVIPOBAHUNM BOIOBL Ha
2QHMOHOODOMEHHHIX CMOJIaxX OHOHOBPEMEHHO C M3BJIEUEHMEM PaIMOHYKJIIMIOB
YyMEeHbIIaeTCS MYTHOCTBL BOXIE, yIaJdgioTcsa docdaTe, cyJnb®aTH, HUTPATH.
[Ipy OGUIBTPOBaHUM BOIBL Yepe3 KAaTMOHOOOMEHHBe CMOJIE COKpallaeTCs
comepxaHue xeJsiesa ¥ MapraHua, Kajablusda, MaTHUS, cynbdaTos,
XJIOPUIOB . BoJjee WnIM MeHee [II0JIHOe YyIaJjleHue ofbumen KECTKOCTU
OTPMLIATEJIEHO OLEHMBAETCH C TOUKM SBPEeHMS BIMAHMSA Ha 3I0POBbe U
OPUBOIUT K YBEJMUEHUIO KOPPO3MOHHOM aKTMBHOCTM BOIE. OJOTOI'O MOXHO
n30exaTb, MUCIOJb3YySd BMECTO CMOJI B HATPMEBHEX (QopMax CMOJIEI B  QopMme
KaJIbLMA.

TeMm He MeHee, VIMEHHO IIPMMEHEHME MOHOOOMEHHEIX CMOJI
npencrasjgeTcsa HauboJiee MNepCIeKTMBHBIM HalpaBJIeHMeM B nejie OOpbOE  C
pamMoHyKIMIaMM B BOoIe. 3alada 3aKJjpdaeTcsa B TOM, UYTOOH nNOomodOpaTh
TaKyln KOMOMHALMI MOHOOOMEHHEIX CMOJI (momguac BechbMa CJIOXHYI u
MHOT OKOMIIOHEHTHYIO) , KoTOopasas ©Opula Obl 30dexTUBHA B OOCTAaTOUHO
LMPOKMX Ipenesax NapaMeTpOoB KaueCcTBa BOJIH.

6.8. MeMmOpaHHBe MeTOnmbl. CpenM MeTONOB BOIOOUMCTKM oOCoDOe MeCTO
3aHMMAKT BBICOKOTEXHOJIOTUMUHEE UM 50QeKTMBHEE MeMOpaHHBIE TEXHOJOIUM.
[IpuHLMIT ux paboThl COCTOMT B IPONYyCKaHUM MCXOOHOM BOIEBL non

IDaBJIEHMEM dYepes3 [OJIYIPOoHMIaeMyln MeMOpaHy, KOTOopas pasieydgeT BOooy
Ha JIBa HUIJEe He COoINpMKacaluMXCs NOTOka: OuiIbTpaT (ouMiieHHas Bona)
M KOHLEHTPAaT (CKOHLEHTPMPOBAHHHM PacTBOP IIpMMeCEeN) .

MemMmbOpaHa HOpencTarJsgeT CcoOO¥ MUKPOIOPUCTEM MaTepuall. Pasmep
3aIepXMUBaeMbIXx IIpPMMECEeM OoIpeneysgeTcs pasMepoM Oop MeMmOpaHbel. Bce
OpMMeCH, [IPEeBOCXOIAllMe IO pa3Mepy NOphEl MeMOpaHbl, yIOajldgloTCcd B OIHY
cTamMio. PasznnyuanT dYeTHpe Tula MeMOpaH:

- MMKPpOOMIbTpaumoHHEE (MF) ;



- yabTpabunbTpaunonHee (UF) ;

- HaHOQuIbTpaumoHHbee (NF);

- obparHoocMoTHueckue (RO) .

RO MmeMOpaHH SBJISIOTCS CaMbMM CeJIeKTUBHBEMM . OHUM BajepxuBanT 97 -
99% BCex pacTBOpPEeHHHBX BemecTB. UF MeMOpaHH 3aIepXuBamnT TOJBLKO
KPYIHEE OpTaHMYecKkMe MOJIEKYJIEl (MOJIEKYJIAPHEM Bec Oosbme 10000),
KOJIJIOMIOHBIE JaCTHUILEI, MMKPOOPT'aHV3MEL. NF M@M@paHbI 3aHVIMawnT
npoMexyTouHoe Mexny RO m UF nosoxeHme. OHM nponyckaior 15 - 90%
coJjieyt B 3aBUCUMOCTM OT CTPYKTYph MeMOpaHE. MF MeMOpaHHE gBJISIOTCH
caMbMM TI'PyOBIMM CpeIM IIEePEeUMCIIeHHBX TUIOB. OHM B3aIepXMBAT TOJIBKO
B3BECUIEHHEIE ¥ BEICOKOMOJIEKYJIAPHEBEIE YWaCTMIEL, IIPEBHIIAKINVE O,l MKM .

OCHOBHEIM KpUTepMeM »OJjigd BHOOpa MeMOPaHHOM TEXHOJOIMM  ABJISNTCA
TpeOoOBaHMA K KaudeCTBY OUMIIEHHOM BOIbEl. RO CMCTEMEl MCIOJIb3YITCH,
KoTrma HeoOXOIOMMO YyIajlUTh HeopT'aHMUEeCKME COJIU 128 OOJILIIMHCTBO
npumMmecel; NF cHCTEeMBl NPMMEHSITCS, KOI'Za HYXHO CHUBUTL COLepXaHue
HEOPTaHNYECKUX coJieM JIMIb YaCTUUHO, UF cucTeMbl NCIIOJIb3YKTCH, KOoI'oa
HeO@XOHMMO yoaanTb TOJIBKO BEICOKOMOJIEKYJIAPHEIE OpraHn4YeCKue
COoeIMHEeHMSA " B3Becu. MF [OpUMEHAT B OCHOBHOM Ha sTane
IpeIBapUTEeJIbHOM OUMCTKMU.

BonbumHcTBO NF M RO cmcTeM OIOMHAKOBO CIOCOOHE ynasisaTh cCBoeme 90%
PaIrMoakKTMBHOI'O YypaHa, palnd, CBMHIA UM IIOJIOHUA.

HpeMMyHIeCTBaMM M@M@paHHbIX TEeXHOJIOT UM BOIOOIIOOTI'OTOBKM IIOMMMO
CTEelleHU OUMCTKU BOIEL ABJIAITCA HU3KMKE SHepIro3aTpaTH, oTCcyTCcTBMUE
XVIMNYEe CKUX peareHTOoB, paGOTa B aBTOMaATUYECKOM pexumMme, IIpocToTa

SKCIJIyaTauuu 1 OOCIyXMBaHMS, KOMIAKTHOCTE.

HemocTarkaMy MeMOPAHHEIX METOINOB SBJIAITCS:

- HM3Kasg MMHepaJlM3alMsa OUMIEHHOM BOIEl M IOHMXEHHOEe 3HadeHue pH;

- B HEKOTOPEIX CJydasax of6pasoBaHMe OTXONOB C I[IOBHIIEHHEM
conepXxaHueM MIPUPOIOHEIX PaOMOHYKIIMIOB (oTpaboTaHHEE MeMOpaHHL,
oOpaTHEE BOXH) .

Kpowme TOTO, IpakTUUYeCckoe IIpMMEeHEeHMe MeMOpaH OTPaHNYUEHO
crenyomyMy QaxkTopaMm :

- MeMOpaHb! maxe B OoJbleM CTeNeHM, uYeM I'PaHyJIMPOBaHHEE
¢unpTpyOIME Cpensl ¥ MOHOOOMEHHHBE CMOJIB, KPUTMUHEL k "3apacTaHun"
OPTaHMKOM M 3abMBaAHMI [NOBEPXHOCTM HEPACTBOPMMBIMM dYacTHULAMM. ITO
O3HayvaeT, UYTO MeMOpaHHBE CHUCTEeMb TpeOylnT IOCTATOYHO THATENbHOM
IpeIBapUTEeJSIbHOM NOATOTOBKM BOIB, B YaCTHOCTM - YyIaJjleHus B3BeCel u
OPT'aHMKU;

- BRHICOKASa CTOMMOCTBL. UX IIPMMEHEHIME peHTaGeano TOJIBKO TaM, IT'IOe
TpebyeTCsa OdYeHb BBICOKOE KAaueCTBO BOHOE (HANpMMep, B [OIMIIEBOM U
bapMalLleBTHUECKON IIPOMBIIJIEHHOCTH, MeIMUUHE, IIPOM3BONCTBE
BOOPYXEHMM, KOCMMUECKUX MCCIJIeNOBaHMUAX) .

6.9. [ucTuinsumus, IeperoHKa, pa3dejieHue XUIKUX CMeceln Ha
oTyIMYaKmyecs [0 cocTary oOpaxumm. Ilpolecc OCHOBAaH Ha pas3Indumu
TEeEMIIEpaTyp KUIIEHVSA KOMIIOHEHTOB CMeCHU. I[MC'I‘MJ'[J'IF[LU/[F[ IIPOM3BOONTCA C
LeJyiblo  OCBODOXIEHMS XMAKOCTM OT B3BEUIEHHEIX B HeM NpMMecey WMaM OJd
BEIIEJIEHUA OoJlee JIeTydMX dYacTel.

B 3aBUCHMMOCTU oT (l)MSquCKMX CBOMCTRB KOMIIOHEHTOB rasoejigdeMBIxX
KUOKMX CMeceM I[IPMMEHSAT pasJIMuHble CIOCOOB  IOUCTUIIIALUM (npocrasa,
bpakumoHHag, paBHOBECHAs, MOJIeKyJapHas) . [lpocTasa OVCTUIIIIALMA
NIPOBOIOMUTCA UYACTUYHHM MCIAPEeHMeM KUIAULEM XMUIKOM CMecCH, HeNpephBHBM
OTBOIOM M I[OCJeOylllel KOHIeHcauuel ofpas30BaBIMXCS Iapob. lIpM 3TOM
MexXaHMUYEeCKMe dYacCTMLB, CcomepXauMsecsa B BoIe (BKJOYAL OakTepun,
BUPYCH, a TaKXe KOJIJIOMILl M B3BEIIEHHBIE YaCTMLE), OKA3EBATCH
CJIMIKOM  TSXEJIEIMM, YUTOOBl OBTH [NOIOXBaUYEHHEMM IIapoM. OIHOBPEMEHHO
IIOUTKM BCEe PpPAaCTBOPEHHHE B BOILE XMMUUECKME BelecTBa (BKJOYAsS COJM
xejiesa, OPYyI'MX TAXEJEIX MeTaJlJIoB, COJIM XeCTKOCTM, PaIMOHYKJIMIOE U
T.IO.) IOOCTMTAT IIpenejla CBOEM PacTBOPMMOCTM (3a CUeT IIOBHIIEHHOM
TeMIepaTyphl M yBEIMUEHMS KOHLEHTpalMM) M BHIANADT B OCaIOoK.

IVCTUIINIVNPOBaHHYIO BOLYy OOCTaTOYHO MMPOKO VICIIOJIb 3YIOT B
IIPOMBIIJIEHHOCTM, MeIMlMMHe, B XVMUMUYEeCKMX na6opaTopMHx. B 6BITy Xxe



OUCTUJIJISTOPE HEe HAlJIM WHMPOKOI'O IIPMMEHEHMS 10 CJIely UMM IPMUMHAM :

- OBITOBEHE IOUCTUJIJIATOPH MMEIT MaJlyld IIPOU3BOOUTEJILHOCTL (okoJjo 1
JIuTpPa B 4yac);

- B OoWjepe IOIUCTUIISTOPAa MNOCTOSHHO 00pas’ylnTcs OCaloK, HAaKMUIb U
T.MO., KOTOPHE HEOOXOIMMO PEeTYJISPHO yIajaTh;

- OUCTUJIJISTOPE M3JIydalT TeIJio ¥ B HOOBOJIBHO 3HAUYMTEJIbHBEIX
KOJIMUeCcTBax;

- OVICTUIIIIATOPEL norpebsanT 3HAUYUTEJIbHOE KOJIMYECTBO
3JIEKTPOBHEPTMM, UYTO IOJId MHOT'MX [PMMEHEHMIM IejlaeT MX MCIOJIb30BaHME
MeHee peHTabeJIbHEIM, UYeM OOpPaTHBEM OCMOC WM LeMMHepanmsauus Ha

MOHOOOMEHHEIX CMOJIaX .

[Ipunoxenue 7

(cipaBoOUYHOE)
CIIOCOEH ¥ METOIH
YIAJIEHUS PAJIOHA M3 NUTHBEBOM BOJIH

7.1. IOna yHajleHud paloHa M3 BOIB IIPMMEHSIT CJlenylliMe OCHOBHEE
MEeTOIEL : oTCTauBaHUE, aspauus, bunsTPOBAHME BOIEL uepes

AKTUBYPOBAHHHM yI'OJIb.
7.2. Aspaumsa. Hawmbosiee yacTo npmMeHseMbM 5OOEKTVMBHEIM METOIOM
yOaJjieHusS pamoHa ABJIAETCHA anspaumus BOIEL nepen nonayemn B

BOLONPOBOIOHYI CceThb (Dojiee 95%) .

Beibop cucTeMeH OJ8 yIOaJjleHMs panoHa, OCHOBaHHOM Ha aspauuu,
3aBUCUT OT psala GaxkTOpPOB:

— CpemHeTrO BOHNONOTPeOJIeHUSd;

- MakKCMMAaJIbHOT'O MI'HOBEHHOT'O NOTPEeOJIeHMS BOXBI;

- KOHLIEHTpaLUMM pPamoHa B HeoOpabOoTaHHOM BOIE;

— HNOTPeOHOCTM B OUMIEHHOM BOIE;

- HeOGXO,HI/IMOCTI/I YCTaHOBKIU IJOIIOJIHUTEJIBHOTI'O O@OpyHOBaHV[H
0o0paboTKM;

- TpebOBaHMM K IIOMEIEeHUI, I'Ie IPOBOIUTCS OUMCTKA BOIEL;

- OOCHIYyXMBAHMUSA CUCTEMEH.

Aspaumsa MOXeT IMNPOBOOAMTHLCSA CBOOOINHEIM M3JIMBOM, boHTaHMPOBAHMEM
(BbprI3TasibHElE YCTAHOBKU) , OyLMPOBaHMEM, C IIOMOWBI BONOBO3OYIHOI'O
nHXeKTOpa (Tpyfa BeHTypM) UIM KOMIpPeccopa.

[lepBrle Tpu crnocoba aspaluuM MCIOOJIbL3YWOTCHS, KkakK [IpaBMUJIO, Ha
MYHUIIMITIaJIb HBIX CTaHLUMAax OUNMCTKM pasanHoﬁ IIPOM3BOOUTEIJIBHOCTNU . x
HeIOoCTaToOK - IIOBHIIIEHHAaA BJIAXHOCTB OKOJIO YCTaHOBKMNU, HGO@XO;EU/[MOCTI:
IIOBEICMTEJILHOT'O HACOCHOTO oO0OopymoBaHMA U obe33apaxmuBaHud n3-3a
BO3MOXHOCTM MMKPOOMOJIOTMUYECKOTO 3arpsa3HEHMS aspUPOBaHHOM BOIEHL.
[IosToMy OOJBWMM MHTEpPeC BBIBBIBAET aspalmrsa C MNOMOWBD BOOOBO3IOYUHBIX
VMHXEKTOPOB M KOMIPeCcCOpoB (Dapborax). Iia yCTOMYMBOM PaboOTE
MHXEKTOpa HeOOXOIMM OOCTATOUYHO BECOKMM PAaCXOX BOIBE Uepes HeTro IIpu
epenane IOaBJIeHMS OKOJIO Tpex aTMocbep. OCHOBHOM HEeIOCTATOK HBTOIO
cnnocoba aspauuM - 3HaAUMTEeJIbHOe TI'MIPaBIMUYECKOe CONPOTUBJIIEHUE,
cosmaBaeMoOe MHXEKTOPOM.

[Ipr aspauuM BOOL OOHOBPEMEHHO C PalOHOM yIajglTCHd yIJIEKMUCIIOTAa
(67 - 99%), cepoBomopon M Op. Ta3E, CHWXAKNTCS KOHILEHTPpaLUWM Xejes3a
¥ MapraHLa. BoIa HacChHIAeTCHd KMCIJIOPOAOM, UYTO yJydllaeT €€ BKyC U
YyMeHbllaeT KOPPO3MOHHYI AKTMBHOCTL BOZIEHL.

OpyTrue rnapame TP:L BOOEl WM3BMEHSITCS He3HauMTeJIbHO. dU3sUKO—
XVMMMYECKME CBOMCTBA U MMKPODOMOJIOTIMYECKME [NOoKaszaTeJM BOIE OCTAalTCH
XOPOWMMH .

[Ipy BEICOKMX KOHIUEHTpalMax paloHa B HeoOpaboTaHHOM BOIe BoHa
IIocJie aspaluuM IOOoJDKHa ObITh BhHIIEpXaHa B pes3epByapax mOJsd pachnana
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OOYepHUX NPOOYKTOB paclana panoHa ( Pb n Bi).
[Ipy aspauuyM BOIE B BO3OyX [IOMEMEHMM MOT'YT MHTEHCUMBHO MNOCTYyINaTh
222 220
M30TOIL paloHa ( Rn, Rn), a Takxe obpaszynumecs us3 HUX
KOPOTKOXMBYIMEe nodepHMe nponykTel (AP m IIT). B mMecTax pasMelleHUI
OMIIBE TPOB—OUUCTUTETIEN 128 aspaTopos HeoOxX0IOMMO OPT'aHM30BaTh
PaOMalMOHHEI KOHTPOJIE MO MOMHOCTM HO3Bl TIaMMa-M3JlydeHusa, a TaKxe

paboumx MeCT IO COIEPXaHMIO MB0TOINOB pamoHa M MX IOUYEPHUX NPOIYKTOB
B BO3IyXe.

7.3. YrombHble OUIBTPE. OUIILTPOBaHME uepes aKTUMBMPOBAHHEIM yI'OJIb
MOXHO CUMTaThb HeOJopoIrMm u JIeTKMM CIIOCOOOM CHUMXEeHNMA comepxaHmAa
pamoHa B OUTLEBOM BOIE. AKTMBMPOBAHHLEI YTOJIb YXE& IaBHO MNPUMEHSeTCs
B BOIOOUMCTKE IOJid YJIyUYlleHUS OPTaHOJIENTUUECKMX [IoKaszaTeJlell KadyeCTBa
BOIH (ycTpanenus IIOCTOPOHHETO MNPMBKyCa, 3alaxa, LIBETHOCTH) .
Brnaromaps CBOeM BHCOKOM aICOPOLMOHHOM CIHOCOOHOCTM aKTUBMUPOBAHHLBIM
yroJsib  2b00eKTMBHO [orJiomlaeT OCTATOUHBIM  XJIOP, pPacTBOPEHHEIE TI'a3H,
OopTraHMnYeCcKMre COeIMHEHMS . dUNIBTP Ha OCHOBE Ka4eCTBEHHOTO
AKTUBMPOBAHHOTO yIUld crnocobeH ynmanuTb no 99, 7% pazmoHa. Co BpeMeHeM
3TOT I[okKasaTesb nagmaeT no 79%. [IpMUMHOM CHMXEHMS CTeleHM amcopduun

pamoHa, KpoMe CHMXeHMS COPOLMOHHOM €eMKOCTM YyITOJIBHOTO OuUIbTpa,
MOXeT OBIThb HaJimuye B BOIIEe OPTaHNYECKUX BelleCTB )Z8 BEICOKMX
KOHLEeHTpauu¥ ypaHa. 3acHnka OuiIbTpoB M3 aKTUBUPOBAHHOI'O yIIsa
TpebyeT IepruoInudeCcKom 3aMeHEl. JICIIOJIb30BaHUE nepen YT'OJIb HEIM
bubTPOM yMATUMTEJIeM BOHE Ha MOHOOOMEHHEHX CMOJIaxX I103BOJISEeT yIaJlUTh
YypPaH ¥ OIHOBPEMEHHO IMOBHCUTH sbbexkTmMBHOCTE copdumm nmo 85%. Ing

OOpPBOEl C OMOJIOTMUYECKMM 3apacCTaHMeM IIPMMEHHAKT TakKXe ClieluralibHbBe
yIJiM ¢ OaKTepMOCTaTUUeCKMMM IpUCcalIKaMM.

B HacTosdmee BpeMsa Ui YBeJMUeHUS pecypca paboTe IIPUMEHSIOT
AKTUBMPOBAHHHM YTI'OJIb M3 CKOPJYIHE KOKOCa, alcopOLUMOHHAs CIOCOOHOCTH
xoToporo B 4 pasa BhHIlE, uYeM YIJg, [OJIydYaeMoI'0 TpalMLMOHHEMU
MeTomaMu (HanopuMep, "3 IOPpeBeCHUHB Oepe3:Hl) .

CilenyeT w¥MMeTb B BUIY, UYTO Hapsaly C PaloHOM QUIBTPEL CIOCOOHH
ancopbupoBaTh pPaszJIMUHEIE KOJIMUECTBa YypaHa, palus 128 IPOOYyKTOB
pacnama panoHa. [IoCKOJIbKY IOdUepHMe NPONYKTHE paclana paloHa MOTyT
HakalJlMBaTbCA Ha bunbTPe, OUIBTP OPU OINPEeIeJIeHHEX YCJIOBUAX
CTaHOBUTCH MCTOUYHMKOM raMMa-U3JIy4deHUs . MoumHOCTb IOO3H Ha
IIOBEPXHOCTHU IIOCTOAHHO MCIIOJIB3YyeMOTI'O @MHpra 1 BOJIM3M HETOo 3aBUCUT
oT KOHLEHTPpaluum panoHa B HeobpaboOTaHHOMU BOIE, eXeIHEeBHOT'O
BOomonoTpebisienusa, obwveMa OQuUIbTPaA M MOXEeT OOCTUIATh HECKOJIbKMUX
MK3B/4 (mo 100 Mx3B/4Y) .

B MecTax pasMelleHn s bunsTPOB HeoBOxX0IMMO OpPT'aHM30BaThH
paﬂMaHMOHHHﬁ KOHTPOJIb 10 MOIHOCTM OO 3EI I'aMMa-—U3JIy4eHNnd, TaKxe
cJlenyeT ONpenesiMTh [OPANOK ofpameHus ¢ oTpaboTaBulMMM CBOM pecypc
bunpTPaAMM.

YumuTEIBag YyBEeJMUEeHMEe MOWHOCTM IO3Bl Ha IIOBEPXHOCTM U BOJIU3U
IIOCTOSHHO VICIIOJIb3yEeMOT'O bunbTpa, OpUMEeHEHUe OAaHHOTO MeTona
nejecoobpal3HO TOJIBKO B CJlydyae HEBBICOKMX KOHIEHTpAaUMM paloHa B
MCXOIOHOM BOIE.
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