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2.6.1. MOHHU3UPVYIOUIEE U3JIYUEHUE, PAJIMAIITMOHHAA BE3OITACHOCTD

PagHanvMOHHBINA KOHTPOJIb H THTHEHHYECKAas OLleHKA
HCTOYHHKOB NHTHEBOro BOJAOCHAOKEHUS H MUTHEBOH BOAbI
10 N0Ka3aTeJIAM paAHALlMOHHOM 0e30MaCHOCTH.
OnTumu3anus 3alIHTHBIX MEPONIPUATHH HCTOYHHKOB
NHTHEBOI'0 BOJAOCHAOKEHUA C MOBLIIIEHHBIM
coJepKaHHEM PATAHOHYKJIHIAOB

MeTtoanuyeckHe YKa3aHHus
MY 2.6.1.1981—05

1. O6acTh NpUMEHEHHS

1.1. Hacrosmue Meronudeckue ykasaHus (MY) pacnpoCTpaHSIOTCS HA IIPOBEOCHHE
pagvallMOHHOIO KOHTPOJISA, BKJIIOYAS ITPOU3BOJACTBEHHBIA KOHTPOJIb, U THTUCHHUYECKON OIECH-
KM I10 TTOKa3aTeIsAM paJHalMOHHON 0€30IMaCHOCTH UCTOYHHKOB NHTHEBOI0 BOJOCHA0XEHHS U
NUTHEBONW BOJBI, NMOJAaBAacMO cUCTEMaMH BOJOCHa0XeHus Tu00 Haxoasineics B eMKOCTSX,
JTH00 OYTHIIMPOBAHHOM ITHTHEBOM BOJIBI, KPOME€ MUHEPANBbHON (ITPUPOJAHOM CTOJIOBOM, JICUEOD-
HO-CTOJIOBOH M JIEYEOHOM ).

1.2. Mertoaudeckne ykKasaHUs IpeaHa3HAUECHbl NJI1 HHAUBUAYAIbHBIX ITPEANPUHUMA-
TENEU U IOPHUAUYECKHUX JIHIL, ACATCIBHOCTH KOTOPBIX CBsA3aHa ¢ 00eCrieyeHHEM HaceJIeHUS
MUTHEBOH BOJOH, a Takxe IS crnenuanducToB MdenepanpHoil CiIyXOBI Mo Ham3opy B cdepe
3alllAThl NpaB nmoTpedutene u OaromoJiydyus 4e€aoBEKa, OCYIUECTBIAIOMIUX TOCYAapCTBEH-
HbIH CAaHUTAPHO-3MHJICMUOJIOTUYECKUHA HA130D.

2. HopmaTHBHBI€E CChIJIKH

2.1 ®enepanpupiit 3akoH oT 30 Mapra 1999 2r. Ne 52-03 «O caHUTapHO-

MUAEMHOJIOTHYECKOM OJIaroTnoyuu HaceJICHU.
2.2. ®enepanbubli 3akoH 0T 9 aHBaps 1996 r. Ne 3-03 «O paguaumoHHoN 0€30mMacHo-

CTH HaCEJICHHUS.
2.3. CI1 2.6.1.758—99. Hopmsl paguaunonHoit 6ezonacuoctu (HPB-99).

2.4. CII 2.6.1.799—99. OcHOBHBIE CaHUTapHbIe MpaBHjia obecrieueHNuS paaualvioH-

Hoit 6e3omacHocTH (OCITOPB-99).
2.5. CaulTuH 2.1.4.1074—201. lluteeBas Boaa. [ uruenuuyeckue TpeOOBaHUSA K KayeCTBY

BOJIBI IIEHTPAITM30BAHHBIX CHCTEM [THTHEBOI'0 BOAOCHA0KeHUs. KOHTpOJIE KayecTBa.
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2.6. CanlluH 2.3.2.1078—01. I uruennueckue tpedboBaHus 6€30MaCHOCTH H IMIIEBOH
[IEHHOCTH ITHILEBBIX IIPOLYKTOB.

2.7. CanlluH 2.1.4.1116—02. IlutseBas Boga. [ uruenunueckue TpeOOBaHUS K Ka4eCT-
BY BOJIbl, pac()acOBaHHOH B eMKOCTH. KOHTpOJIb KauecTBa.

2.8. CII 2.6.1.1292—03. I'uruennveckue TpeOOBaHHUSA MO OTPAaHHYEHHIO OOJIyYeHHS
HACEJICHHS 3a CYET NPUPOIHBIX HCTOUHUKOB HOHHU3UPYIOLIET0 H3JTyYECHUS.

3. TepMHHBI 4 onIpeae/IeHHA

B HacTosmMX peKOMEHIAalMAX NPUHSATA TEPMHUHOJOTHS B cOOTBETCTBHHM ¢ HPB-99 u
OCIIOPbB-99. B nonosHeHMe K HUM HCIIOJIB3YIOTCSH CCAYIOIHE TEPMHUHEL.

Abconiomnas HeonpeoeneHHOCMb U3MEpPEeHUsT — HEONPECICHHOCTh H3MEPEHHS, BEI-
paXxeHHas B €JUHHIIAX H3MEPIEMOH BEJTHYHHEL.

bymunupoeannas numvesas 600a — NTATHEBAs BOJA, MOMENICHHAs B OYTHIJIH, KOHTEH-
HEPBI, TTAKETHI U T. II.

Booonompebumenb — pU3NYECKOE UITH IOPHIAYECKOE JIMITO, TIOJYYaIoUlee B YCTAHOB-
JICHHOM TOPSJIKE MUTHEBYIO BOLY /1A O0ECIEYEHHS CBOUX HYXI.

Hcemounux numbeso2o 6000CHabCenus — TIOBEPXHOCTHBIH HMIJIH TOJA3E€MHBIH BOJIHBIH
00BEeKT (MJIM €r0 4acTh), BOJA KOTOPOIO0 OTBEYAET YCTAHOBJIEHHBIM II0Ka3aTesIsdM KauecTBa H
HCIOJIB3YETCS HIH MOXKET OBITh UCIIOJIb30BaHA A1 3a00pa B KaueCTBE MUTHEBOH BOJILI.

Munumanvnas usmepsiemas axmueHocmb (YOenbHas AKMUBHOCMb) — AKTHUBHOCTH
(ynenbHasi akTHBHOCTb) PEIIEPHOI0 PaJHOHYKI/IM/JAa B CYETHOM O0Opaslie, IpH U3MEPEHHUH KO-
TOPOM Ha JAHHON pagHOMETPUYECKON YCTAaHOBKE 3a BPEMS SKCIO3MUHM OAUH 4aC OTHOCH-
TEjbHAas ClIydakrHas (CTaTUCTHYECKAs) HEOIIPEIECJICHHOCTD Pe3yabTaTa U3MEPEHHH COCTaBIISIET
50 % npu 1O0BEPUTEIBHOR BEPOATHOCTH P = 0,93,

Heyenmpanu3zo6anHas cucmema nUmvse8020 6000CHADMCEHUs ~ KOMILIEKC COOpYXKe-
HHUM U YCTPOMCTB, NPEeIHA3HAYECHHBIX I 3a00pa U MOATOTOBKH (MM 0€3 Hee) MUTHEBOH BO-
Ikl 6€3 0J1a4yu €e K MecTaM IOTpeOJIEH A, ¥ OTKPBIThIN J1JIs1 0OIIEro Nojab30BaHH.

Hopmamuewsl kauecmea numvesou 600bl — MOKA3aTEIM OPraHOJICIITHYECKUX CBOMCTB,
[IOKa3aTeNyd MPEeAENabHO AONMYCTHMOTO COAEPXKaHUA XUMHUYECKHX BEIIECTB U MHUKPOOPraHu3-
MOB, YPOBHH BMEILIATEIILCTBA COJACPKAHUA pagUOHYKIHWAOB B IMHTHEBOH BOJIE, rapaHTHPYIO-
e ee 6€30MacHOCTh MJIA YEJIOBEKA HE3ABUCUMO OT MPOLOJIKUTEILHOCTH HUCIIOJIb30BaHHUS.

Hopmamugel kauecmea 8600bl UCMOYHUKO8 NUMbEBO20 8000CHADCeHUsT — TTIOKA3aTEH
OPraHOJIEITUYECKAX CBOHUCTB BOJBI, IPEAECILHO AONYCTUMBIX KOHIECHTPAIUK B HEX XUMHYE-
CKHX, OMOJIOTHYECKUX BEWLIECTB, MUKPOOPTaHU3MOB, COIEPKaHUS IIPUPOIHBIX U UCKYCCTBEH-
HEIX paJUOHYKJIMJIOB, XapaKTEPHU3YIOIIUE IIPUTOJHOCTh €€ HCIIOJIb30BaHUS IOCJIE COOTBETCT-
BYIOIIEH MOArOTOBKH (MJIM 0€3 Hee) I NUTHEBOTO BOAOCHA0XXEHHUS HaceIeHHS.

Opzanuszayus, 3KCHIYAmMupyiowas Cucmembl NUMbEE020 B8000CHADICEHUSI — OpraHH-
31U, OCYLIECTBIIAIOLIAA IIOATOTOBKY U OTIIYCK MUTHEBOM BOJIbI.

I[Tumvesas e6ooa — NpUpoOaHAs BOJA WJIM BoJa nocje oOpaboTkH, rnojaBacMas 4depes
CHCTEMBbl BOJOCHAOXEHMS JIHOO Haxondluascs B €MKOCTAX, NuOOo OyTWIMpOBaHHas BOJA,
NpeaHa3zHa4YeHHas 118 YIOBJIECTBOPCHUSA MUTHEBBIX U MHBIX OBITOBBIX HYXJ 4€JIOBEKA, JIMOO
JUIsl NPOM3BOACTBA MHUUIEBOM NPOAYKLNH, IIPeJHA3HAYCHHOM U1 €€ IOTPEeOJICHUS YETTOBEKOM.

ITumvesoe eoOocHabicenHue — ACATEIBHOCTh IO O0ECHEUYECHHUIO BOJAONOTpeOUTENCH
MUTHEBOHN BOJOM, CBSI3aHHAA C BHIOOPOM H OXpaHON HCTOYHUKOB INHTHEBOIO BOJOCHA0XEHUA,
3a00poM, IOJIrOTOBKOM, XpaHeHHEM, pac(acoBKOM M Mojauyeii NMUTHEBOM BOABI K MECTaM €€
pacxo0BaHUS HJIM pealIM3alMU U OCYLUECTBIsAeMas NOCPEACTBOM pa3MeEIlEHUs, IIPOCKTHPO-
BaHHS, CTPOMTENBCTBA, IKCILIYaTallud U PEKOHCTPYKIIMH CUCTEM NMUTHEBOrO BONOCHAOKEHUSA
H 00BEKTOB IO IIPOU3BOACTBY OYTHJIMPOBAHHON NMUTHEBOM BO/IBI.
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[logviuennvlie yposHU coOepHCAHUsL NPUPOOHBIX DAOUOHYKAUO08 (B paMKaxX JaHHOTro
NOKYMEHTA) — yJleJIbHasi akTUBHOCTh NPHUPOAHBIX PAJIMOHYKJIMIOB, IIPEBbIIIAIONIAS YPOBEHD
Bmemartenbersa YB® (npusegens! B npuinoxk. I[1-2 HPB-99).

IToozomoexka numvegolt 600bl — TEXHOJOTHUUYECKUU mpouecce oOpaboTKHA BOABI A
[IPUBCACHUS €€ COCTOSHUS B COOTBCTCTBHE C YCTAHOBJICHHBIMU HOpMaTHBaMH Ka4decTRa
MUTHEBOH BOJIBL.

IIpupoonsie paouonyxkiudsvt — pafuOaKTUBHBIE JIEMEHTHI PSAJIOB YpaHa (> 8U) U TOpUSA
Th), a taxxe xamit-40 (*K), TPUTHH (H), yrnepox-14 (14C) U Op., CYIUECTBYIOLIHNE B
MPUPOJI€ HE3aBUCUMO OT ACATCILHOCTH YEJIOBEKA.

Paouomempuueckasn ycmanogxa — CpeACTBO (paUOMETP, CIIEKTPOMETP) IS U3MEPECHHUS
AKTUBHOCTH (YI€JIbHOM aKTUBHOCTH ) PAAUOHYKIIMIAOB WM NTOTOKA HOHU3UPYIOLIMX YaCTHII.

Cucmema numbego20 8000cHabcenusi (B paMKax HacTosamx MY) — HeHTpain30BaH-
HbIC M HELUCHTPAJIM30BaHHBIE CUCTEMBI IMUTHLEBOIO BOJOCHAOXXEHHS, JIOMOBBIE pacipejielu-
TEJIbHBIE CUCTEMBI, CHCTEMBI IHTHEBOI'0 BOJIOCHAOXKEHUS HA TPAHCIIOPTHBIX CPelCcTBax U T. 1.

Cucmemamuyeckas HeonpeoeieHHOCMb UsMepeHuss — COCTaBIIsIIoLIasl HeonpeaeIeHHO-
CTH U3MEPEHHS, BKIIIOYAET B C€Os MOIPEIIHOCTE CPEACTBA UBMEPEHUH H METO1a H3MEPEHHII.

Crywaunas (cmamucmuyeckas) HeONnpeoeieHHOCmMb UMepPeHUs — COCTaBIISIIOLAs He-
ONPEAETEHHOCTH U3MEPEHHS, U3MEHAIOIIAACH CIy4YalHbIM 00pa3oM NpU NOBTOPHBIX H3Mepe-
HUSX OJHOH ¥ TOH K€ BeJINYNHEL.

Cymmapuas akmusHocme anba-usnyqdaroujux paouoHykiuoos (oanee— CYMMApHAs
unu 06wasn antb@a-aKkmusHoOCmMb 600bl).

232
(

A, = Z(A; X a’h)a LAC

A,— aKTUBHOCTb i-20 PaAHOHYKIIU]A;

a

n,— BbIXOJ anbda-yacTull Ha |1 pacnan i-co paqdoHYKIHIA.

CymmapHas akmusHocmes 0ema-uznyyaiowux paduoHykIuooe (oanee — CYMMApHASR
unu obwas bema-aKkmueHOCMs 800bl).

A, = Z(Af x *n.), roe

i

A, — QaKTHUBHOCTH i-20 PAJUOHYKJIHJA;

I

’n, — BBIXOA OeTa-yacTHI Ha | pacnay i-20 PaIHOHYKIIH/IA.

B pamkax naHHOIO JOKyMeEHTa IPUMEHUTEIBHO K YIIPOLIEHHONW CHCTEME aHAIM3A:

cymmapunas (obwas) arepa- unu bema-akmuHOCMb 800bl — YCIOBHAA anb(pa- WK
OeTa-aKTUBHOCTH CYETHOIrO o0pasna, HONYYEHHOr0 U3 KOHTPOIUPYEMOM ITPoOHI ¢ NOMONIELIO
periiaMeHTHPOBAaHHOH METOMUKU MPOOOIIOArOTOBKM, YHCICHHO paBHAsg aKTHBHOCTH Ha3lHa-
YEeHHOTro 00pa3siia CpaBHEHUS PH OJUHAKOBBIX MTOKA3aHUAX HCIIONB3YEMOI0 PAIHOMETPA,

cuemnvlli 0bpazey — ONPENCIICHHOE KOJTUYECTBO BElleCTBA, IOJYYEHHOE U3 TOYEYHOM
HJIIH OOBEAMHEHHON MHpOOBI, COMTACHO YCTaHOBJIEHHOM METOJMKE ¥ NpeJHa3HAYEHHOE I
U3MCPEHHH €ro nmapaMeTpoB Ha pagdOMETPUYECKOH YCTAHOBKE B COOTBETCTBHH C PErjaMeH-
THPOBAHHOHW METOAUKOH BBINOJIHEHUS U3MEPECHHUH;

YEHMPAIU306AHHAS CUCMEeMA TMTHEBOIO BOJOCHAOKEHUS — KOMILIEKC COOPYXEHHH H
YCTPOHCTB, NpeaHa3Ha4YeHHbIX Ui 3a00pa, OAroTOBKH (MiIn 03 Hee), XpaHEHHsl U M0JauH
MHTBEBOHM BOJBI K MECTaM €€ paclpe/IeJICHUs U pacXOJOBAaHUS W OTKPBITBIH JUIST OOLIEro
[10JIb30BAHUS;
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HEeONnpeoeneHHOCMb U3MepeHusl — mapaMeTp, UCNIONb3YEMbBIH IS ONPEACIIEHUS UHTEP-
BaJia BOKPYT U3MEPEHHOI'0 3HAYEHUS BEIUYUHBI, BHYTPH KOTOPOTO C BEPOITHOCTHIO P = 0,95
HAXOJHUTCS UCTUHHOE 3HAYCHUE U3MEPAEMOU BEJIUYUHBI.

4. O01He NoJI0OKCHHU A

4.1. Hacrosiimpue MY ycraHaBiuBarOT NOPAAOK OpraHU3alvMyd U IpoBEACHHUS, 00bEM H
MepHOJIUYHOCTE paaHUaIllMOHHOTO KOHTPOJISL BOJABI UCTOYHUKOB BOJOCHA0XXEHUS U IUTHEBOU
BOBI, TP€OOBAHHUS K allnapaTypHO-METOANUECKOMY O0ECIEYESHUIO pAqHAIHOHHOIO0 KOHTPOJI,
a TAK)KE aJITOPUTM BBINOJTHEHUS CAHUTAPHO-3MHIACMHUOJIOTHYECKOM OLIEHKH ITUTHECBOM BOJBI H
pEeKOMEHJAIMH T10 IIPOBEACHHIO 3aIIUTHBIX MEPOIIPHUATHH B HEOOXOAMMBIX CIIydasX.

4.2. B kadecTBe HUCTOYHHUKOB NUTHEBOTO BOJOCHAOXXCHMS UCMOJIBL3YETCS JIBa THIIA
IPUPOIHBIX BOJ:

¢ IIOBEPXHOCTHBIEC (PEKH, 03€pa, BOJOXPAHHUIIUINA);

® NOA3EMHBIC (IPYHTOBBIC, IOAPYCIOBBIE, APTE3UAHCKUE, TPEUIMHHBIE BOJbI KPH-
CTAJIJIHYECKHX MAacCCHBOB).

4.3. ComepxaHue pagUOHYKIHUIAOB B IMPUPOAHLIX BOAAX BAPbUPYET B OYEHb LIUPOKOM
INAaNa30He M 3aBHCHT OT COCTaBa BMELIAOUINX MOPOI, JOKAIBHBIX H PErHOHAJILHBIX OCOO€H-
HOCTEH MX re0JIOTHYECKOr0 CTPOSCHHUS, THIIA BOJI, KJIMMATUYECKUX YCIIOBHH H IP.

Haunbosiee BBICOKOE cOaepkaHUE IPHPOJAHLIX PaJUOHYKIHIOB HAOMIOAAECTCA B MOJ-
3eMHBLIX BOJIaX, MPUYPOUYEHHBIX K KHUCJBIM MarMaTUYECKHM I10pOoJaM, HAIpUMEDP, B BOAaAX
TPEIIMHOBATHIX TpaHUTOB. [loA3eMHBIE BOABI OCATOYHOr0 YeXja MOTYT UMETh KaK HH3KYIO,
TaK U BBICOKYIO aKTHUBHOCTB, UTO OIIPEIACIICTCS HE TOJBKO COACPKAHUEM NIPUPOJHBIX paglo-
HYKJILJIOB B BOOOBMEILIAIOIIMX IIOPOAaX, HO U THAPABIUYECKOM B3aUMOCBA3BI0 PA3HBIX BOJO-
HOCHBIX T'OPHU30HTOB, IIPOHUI[AEMBIMM TEKTOHUYECKUMHU 30HAMH, «OKHaMH» B BOJOYIIOPHBIX
nmnactax U Ap. IIpu 3ToM nmoa3eMHBIE BOJbl OJHOIO FOPU30HTA HA Pa3HbIX YYACTKAX MOTYT
UMETh pPa3JIMUHbIE YPOBHHU COAEPXKAHUA MPUPOJHBIX PaAHOHYKIUIAOB U Ja)Ke pa3HbIA pasiko-
HYKJIUJOHBIA U MHKPOJJIEMEHTHbIM cocTaB. CozepKaHUE NMPUPOAHBIX PATUOHYKIIMIOB B IIO-
BEPXHOCTHBIX BOJaX, KaK IPAaBHJIO, HE3HAYHUTENILHO U PEIKO MIPEBBILIAET 3HAUYCHUSA YPOBHS
BMernaresascTBa (YB™). _

4.4, ITo nanuapiMm HKJJAP OOH, BKkjiag nuTBEBOH BOIBI B CYMMApPHYIO A03Y OOJTy4YCHHS
HaceJICHUS HE SBJIICTCS IPE0oOJafarolUuM (3a MCKIIIOYEHHUEM OTIEIBHBIX PETHOHOB) U 00Y-
CJIOBJICH B OCHOBHOM IIPHUCYTCTBYIOIIIUMH B BOJEC PAAUOHYKIHJAAMHU NIPUPOJHBIX PSIOB ypaHa U
Topus. Hanbonbmui Bxiazn B OgJMHp()BaHHe 70361 OOJTYYEHHS 3a CUET NOTpeOICHUS TUTHEBOH
BOJbI BHOCSIT M30TOIIbI YpaHa ( ¥Un? V), pajausl (226Ra H mRa), pajoHa (mRn 1 TIOJIOHUA-
210 (*'°Po), B Menseit crenenu — cunna-210 (*'°Pb) ¥ #30TOMBI TOPHUSL (***Th, #°Th, 232Th)..

Kak mpaBuiio, BKJ1aJ IPUCYTCTBYIOLIIMX B NMUTHEBOH BoAe Kausa-40 (401() [IPUPOTHOTO
IPOUCXOXKIICHUS, TPUTHUS (3 H) u yrnepona-14 (MC) KOCMOT€HHOI'O IIPOUCXOXKJICHUS, a TAKXKE
HCKYCCTBEHHBIX PATHOHYKIHIOB ~ CS U Sr B 061yueHHME PCHEOPEKUMO MaJl.

Conepxanne NPpHPOJAHBIX PAJAHMOHYKIHMOB B BOJE HCTOYHHKOB BOJOCHAOXECHHS MO-
)XET MOBBIIATECA B pe3yibTaTe cOPOCOB H BEIOPOCOB MTPOHU3BOACTBEHHBIX NPEANPHIATHN (rop-
HONOOBIBAKILECH M IIepepadaTHIBAIOLIEH INPOMBIIUICHHOCTH, ILBETHOH METALIYPIrUH,
YTOJIbHOW NPOMBIIIJIEHHOCTH, HPEANPUATHNA M0 IPOU3BOACTBY KEPAMHUUECKUX H3JACTIHN, MU-
HepaJIbHbIX YAOOPEHHUH U OpP.).

ConepxaHHe MCKYCCTBEHHBIX PAAUOHYKJIHMAOB B BOJAE HCTOYHHUKOB BOJOCHAOXCHUS
MOXXET MOBBIIIATHCSH B PE3YJIbTAaTE paJHALlMOHHBIX aBapHii, a TakKXXe COpOCOB U BBIOPOCOB
peAIpUsITHH SIepPHOH JHEPIETHKH H JIp.
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4.5. Tpebopanus nmo odecneUYeHUI0 pagalliOHHON 0e30MTacHOCTH HACEJICHHUS P I10-
TpeOJICHUM NUTHLEBOU BOABI perinaMedTupoBausl HPb-99 u CI12.6.1.1292—03 u BKIIOYAIOT
CIIEAYIOUIHUE OCHOBHBIC MOJIOXCHUS:

¢ MIpH COACPXAHUM NPUPOIAHBIX M MCKYCCTBCHHBIX PAaIMOHYKIHIAOB B ITUTHLEBOH
BOAEe, co3garomux 3PEPeKTUBHYIO N03y oOnydeHud HaceneHus Menbine 0,1 mM3B/roa, He
TpeOyeTCs NPOBEACHUS MEPOTIPUATHH N0 CHHUKECHUIO €€ PaJMOAKTHBHOCTH;

¢ KPUTEPUEM HEIPEBBIMICHUS YKAa3aHHOMN JI03bI 3a CYET NHUThEBOM BOIBI SBASETCA
COJEpP)XaHHE OTAENBHBIX PAJHUOHYKIHJIOB B BOJIC HMXXE YPOBHS BMemaTeabcTBa (Y B) 14
CTaHJAapTHOTO BoaonoTpedsieHns 730 Kr B rof;

¢ [IpU COBMECTHOM IIPUCYTCTBHH B BOJE HECKONbKUX PAAHOHYKIHJOB J03a 00IIy-
YeHHUS HacejleHus He npeBpIcUT U,1 M3B/To, €cnu A1 HUX BBLITIOJHIETCS YCIOBHE:

> (4, /VB)<1,rne (1)
A. — ylenbHas aKkTUBHOCTH i—TO paJUOHYKIHAA B Bojae, bk/kr;
YB;, — COOTBETCTRYIOIUH YPOBEHb BMEIIATENLCTRA IS i~T0 PATHOHYKNUAA, BK/KT.

I1pn stoM sddexTnBHasi n03a OOydeHUs] HaceNEHHs 3a CYET COJNEPIKAHUA UCKYCCT-
BEHHBIX paAUOHYKJIHIOB B IIUTEEBON BOAE HE A0/ KHA mpeBpimath 0,1 M3B/Tos.

4.6. 11pu HeBBINMOJIHEHUH YCJIOBHS (1) IpOBOAUTCSA OlleHKa J03 BHYTPEHHEro o0Jydye-
HHUS HaceJIeHHs 3a CUET NOTpeDJIEHHs BOABI U pacCMaTPHUBAETCSI BOIIPOC O IelIeco00pa3sHOCTH
pa3pabOTKH ¥ OCYWIECTBJICHHUS 3aILUTHBIX MEPONPHUITHH C YYETOM MPHHIMIIA ONITUMU3AIIMH.
O0ocHOBaHHE XapaKTepa BMEIIATEILCTBa MPOBOJUTCSA B KaXKIOM KOHKPETHOM CJiydae Ha oc-
HOBaHHUH B3BEIIMBAHHS TOJIL3BI U BpEa JiS 3[I0POBbS HaceleHHs ¢ YYETOM pe3y/IbTaTOB HC-
CII€IOBAHUU BOJBI UCIIONB3YEMBIX U aJbTEPHATHBHBIX HCTOYHHKOB ITHTHLEBOIO BOAOCHAOMe-
HHs TI0 COBOKYINHOCTH TOKa3aTesieit OMOI0rHuecKod, XUMMHYECKOH, paaualMoHHOH Oe3ormac-
HOCTH H OPraHOJIENTHYECKHX CBOMCTB, @ TAK)X€ BO3MOXXHOTO yiiepba B CBS3H C IMpephIBaHHEM
HJIM OTPAaHHUYCHUEM BOIONIOTPEOICHHA.

4.7. Ecnn conepikaHue NPUPOAHBIX PAJAHOHYKIIUIOB B HHTHEBOM Boze co3aaeT 3ddek-
TUBHYIO 103y 00nyueHust HacejneHHst 6omnee 1,0 M3B/roa, To NOMCK M mepexo Ha anbTepHa-
TUBHBIH UCTOYHHUK BOJOCHA0)KEHHs HACENIEHUS OCYUIECTBIAETCS B Oe30TiaraTeIbHOM MOPs-
Ke. B HCKJIIOUMTEIBHBIX CllydasX MpPH OTCYTCTBHH aJlbTEPHATHBHBIX HCTOYHUKOB ITHTHEBOTO
BOJOCHA0XXEHHs pELIEHHE BOMPOCA O BO3MOXHOCTH HCITOJIL30BAHUS TAKMX HCTOYHHKOB BO-
NIOCHAOXKEHUsT NIPMHUMAETCS 110 COINIACOBAHHUIO C (pellepalIbHBIM OPraHOM HCIIOJIHHTEIbHOMN
BJIACTH, OCYILIECTBJIAIOIIUM IOCCAHIMUAHAA30D, ¢ YYETOM DPE3YNbTATOB OLIEHKH CTPYKTYDHI
OOJIyH4€HHUsT ¥ CyMMapHBIX 103 0OJIy4EeHHS HACeJIeHUS 3a CYET BCeX MPUPOIHBIX HCTOYHHKOB
HOHU3HUPYIOUIETO HU3JTYYEHHS.

>. TpeboBanHs K MeTOAAM M CpeACTBaM
PAAHALHMOHHOI0 KOHTPOJIS MUTHEeBOH BO/bI

>.1. MeTOAMKH BBINOJHEHUS HM3MEPEHUH, pe3yJIbTaThl KOTOPBIX HCHOJIB3YIOTCS LIS
FMTHEHUYECKOH OLICHKH PaJUOJOTHYECKHX ITOKa3aTesiel NUThEBOM BOMABI, JUIA Lejed paaua-
LTHOHHO-TUTHEHHUYECKOTO MOHHTOPHHIA, & TaKXe IIPH NPONU3BOJACTBEHHOM KOHTPOJIE, JOKHEI
OBITh B YCTAHOBJICHHOM ITOPSKE METPOJIOTHYECKH aTTECTOBAHEI.

J.2. PaguoMeTpH4ecKkHe YCTaHOBKH, HCIOJIB3yEMble IJIS PaJHalldAOHHOTO KOHTPOJIS
MATBEBOH BOJIBI, JOJDKHBI OBITH BHECEHBI B IOCYJNapCTBEHHEBIH PeecTp YTBEPKACHHBIX THIIOB
CPEACTB U3MEPEHUH H UMETh JI€HCTBYIOIICE CBHAETENBCTBO O rocrnoBepke. KoHTpoJIbHBIE Me-
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pbl aKTUBHOCTH, CTaHJApPThl CPABHEHHUS H M30TOMHEIE HHAUKATOPHI JOJDKHBI OBITh aTTECTOBA-

Hbl B YCTAHOBJICHHOM MOPSIKE.

5.3. Ansa obecrieueHUs1 COMIOCTaBUMOCTH U BOCIIPOU3BOJAUMOCTH pe3yNbTAaTOB H3MeEpe-
HUS CYMMAapHOH anbdha- ¥ 0€Ta-aKTUBHOCTH PEKOMEHIYETCS HUCIHOJB30BaHUE €JHHOIO CIIOCO-
0a KOHLUECHTPUPOBAHHUS PAJUOHYKINIOB — BeinapuBanue (MY 2.1.4.682—97, ISO 9696, ISO
9697) 1 eNUHBIX CTAaHAAPTOB CpaBHEHUS — cyibdara kanus (paguoHykaua K-40) u cynbdara
KaIbIHS C TOMOTEHHO paclpeielieHHBIM — Pu Kak Hauboiee GIM3KHX K peaIbHBIM CYETHBIM
obpasuaM 110 MaTpUYHOMY U CIEKTPAIIBHOMY COCTaBY HU3JIyUCHUA.

5.4. PaguoMeTpudecKue YCTAaHOBKM IS H3MEPEHHMs CyMMapHoM anbda- ¥ Oerta-
AKTUBHOCTHU NPOO BOJIbI JJOJDKHBI OTBEYATh CIAEAYIOUIMM TPEOOBAHUSIM:

® MUHHUMaJbHasA HU3MepseMas anbda-akKTUBHOCTh Ayuy (Ag) NI YCTAHOBJICHHBIX
ctraHgapToB cpaBHeHHUA He Oosee 0,02 bk;

* MHUHHMMaibHasg HU3MepseMas 0€Ta-aKTUBHOCTH Ayuy (Ag) I YCTAHOBJIEHHBIX
CTaHapTOB cpaBHeHUA He 60osiee 0,2 bK.

5.5. MeTonuKH BBITIOJHEHHUS H3MEPEHUH 1OJIKHBI 00ECTIEUUBATE ONIPENCICHHE:

e ob6mei anbda- ¥ 6era-aKTUBHOCTH NMpo6 BoAb! 6€3 yueTa BKIaga “““Rn ¢ KOpoT-
KOXXHUBYIIUMH IIPOAYKTAMH €0 pacraja (*'*Po, *'*Pb, *!*Bi, 214P0);

® VYIEIbHONW AKTUBHOCTH OCHOBHBIX [J03000pa3yroumux paguoHYyKJIHIOB: 234U,
238y, **°Ra, ***Ra, *''Po, *'°Pb, ***Rn, a npu HeoOxoaumoct — °'Cs, *°Sr, 22Th, 23°Th,
232Th, 239Pu, 233Pu, 241 5 0 1311

5.6. Ilpu onmpeaeneHuu coaepaHus OTAEIBHBIX HOPMUPYEMEIX PaJHOHYKJIHIIOB Me-
TOJMKHM BBINOJIHECHHS H3MEPEHUH M PaJUOMETPHUUYECKHE YCTAHOBKH IOJIKHBI 0OecrieunBaTh
MHHHAMAJIBHYIO U3MEPAEMYIO YIESIbHYIO aKTUBHOCTE Ay HE Bble 0.2 YB™™" nng manHoro
paaAHOHYKJIHAA.

d.7. PexoMeHayeTCA UCIONB30BaTh CEJIEKTUBHbBIE (M30UpaTeIbHBIE) METOAbI IPAMOro
N3MEPEHHUS] KOHTPOJIMPYEMBIX PAIUOHYKIIUIOB, IIPEAINIOYUTAS UX KOCBEHHBIM H PaCYeTHBIM.

6. Onpenesienyie COOTBETCTBUSA NUTHEBOH BO/bI
TpeOOBaHUAM pPAAHALHOHHON 0€30MMaCHOCTH

6.1. Jlnga npeaBapuTENbHON OLEHKU COOTBETCTBUS MUTHEBOM BOABI TPEOOBAHUIM pa-
IHANMOHHON O€30MacHOCTHU HCIIOJIL3YIOTCS HM3MEPEHHBLIE 3HAYEHUSA YAECAbHOM CyMMapHOM
aliba- (A,) ¥ OeTa-akTHBHOCTH (Ag) Ipod U abCONIOTHBIE HEONPEAETIEHHOCTH UX H3MEPEHHS
Ua H Uﬁ.

6.2. JI1s BOABI IOA3EMHBIX HCTOYHHUKOB BOJIOCHAOKECHUS OJHOBPEMEHHO C H3MEPEHH-
€M YIENBbHOU CyMMapHoO# ajibda- U 6€Ta-akTUBHOCTH HEOOXOQUMO ONPENCISITh COASpKaHHE
B HEHl panoHa. Pe3ynbTaTtoOM U3MEPEHUS ABIAECTCA U3MEPEHHOE 3HAYEHHE Y/IeIbHOH aKTHBHO-
CTH pajioHa (Arp) ¥ a0COMIOTHASA HEOIIPEIEICHHOCTD €r0 H3MepeHus Ug,,.

6.3. Boga coorBeTCcTBYeT TpeOOBAaHUSIM paaUallMOHHOM O€30MacHOCTH, €CJIH OJHO-

BPEMEHHO BBINTOJIHAIOTCS CIEAYIOLLUE YCIIOBHUS:

A, + U, < 0,1 bx/kr (2)
Ag+ Ug < 1,0 br/kr (3)
ARrn + Ugr, < 60 bx/kr (4)

6.4. Ilpu conepxanuu pajoHa B Bojae UCTOYHUKA Beie 60 Bx/kr, Heobxoaumo npo-
BeJIcHHE JTAIBHEHINNX HUCCICIOBAHUM B COOTBETCTBHH C pa3fieioM 7 HacTosAImux MYVY.
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6.5. Ecni mpeBbillieHO 3HaYeHHe CyMMapHOH ayibda- uiaM 6eTa-akTHBHOCTH, TO He0D-

XOJIMMO BBIIOJHHUTE aHAIH3 COAEPKaHUA PATUOHYKIIMJIOB B BOJIE.
6.6. B Tab1. 1 npuBeneHa peKOMEHIyeMas IIOCIIEN0BATENILHOCTh BHIIOHEHHS aHAIN3a

PaJMOHYKIMIHOTO COCTaBa BOJABI B 3aBUCHMOCTH OT M3MEPECHHBIX 3HAYEeHHMH yAeIbHOH CyM-
MapHO# anbda- U 6€Ta-aKTUBHOCTH, IMO3BOJIAIOIIAS ONTHMHU3UPOBATEL MCCIIEOOBAHUS MPH pa-
AUAIITHOHHOM KOHTpOJI€ BOABL 1Ipu popMUpOBaHUHU NEPEUYHS KOHTPOIHPYEMBIX PaadHOHYKIIH-
OB YUUTBIBAIUCE PACIIPOCTPAHEHHOCTh PAAUOHYKJIUIOB, UX KOHIIEHTpAUWA B BOJIE U PaIHO-
TOKCHKOJIOTUYECKHE XapaKTEPUCTHKH.

Tabnuua 1
PexoMeHayemasi noc/jie10BaATEJIbHOCTh PAJHOHYKJIHAHOI0 aHAJIH3A
B 3aBHCHMOCTH OT M3MEPEHHBIX 3HAYEHHH yAeJIbHOH CYMMAapPHOMI
ajb(pa- 1 0eTa-aKTHBHOCTH BOADI

HM3MepeHHbIe 3HAUECHUA K
CYMMapHOii anbda- U OHIPOMPYEMbIC [IpumeuaHus
Oeta-akTUBHOCTHU, BK/Kr | PAAHOHYIITHIB]
1 A +U_ <0,10 DaJMOHYKJIUAHBIH COCTaR
| BOObI MOXKET
<
Ag T Upg = 1,0 HE KOHTPOJIMPOBATHCS
0,10< A_+ U, <0,20 om0 [1poBepseTcsa BrInoONHEHHE YCIOBUS
2 F U <10 Po, “""Pb * 1(6). Hanee — gerictBus no .. 6.9,
| A g B = 6.10 HacTosunx MY
0,20< A_+ U, <0,40 210p,, 210p}, [IpoBepsercsa BEIMOHEHHE YCIOBUS
3 A +U. <10 zzﬁRa" 28p a"‘ (6). lanee ~ nericTBUA 110 11.11. 6.9,
p g — > 6.10 HacTosIMx MY
ITpn HeBbIMONHEHUH yCIOBHA (5
P y
H&OGXOAHM? OMQJHHUTE/ILHOE OIl-
penenenue ~“Th, *°Th, ***Th;
210 . 210 | B paHOHAX TEXHOT€HHOIrO 3arpsa3He-
Po, *'°Pb pPaHOH P
4 | Acr + Uﬂ > 0540 226Ra’ zzgRa’ H1dA, ACUCTBYIOHINX ADC Hgﬂpell-
A +tU_ < 1,0 138y - 2134 ’ HﬁHﬁTHﬁ HTH —239+24OPU, 2 Pu,
B B U’ [J g A
| m.
[IpoBepseTcs BLINMOJHEHHUE YCIOBUSA
(6). anee — nedcTBHUA 1o 11.1. 6.9,
6.10 nacrosmux MV
| . 137~ QO.Sr
> 3
Ay, T U, > 1,0 | IIpU HEOOXOAUMOCTH APY-
>  [(npH JOOBIX 3HAYECHUAX | rie TEXHOTeHHbIe OeTa-
A +U ) M3JTYUYAIOLIUE HYKJTH]IbI, K
s %k
- | - -

* Heo6xonuMocTh KoHTponia °'°Pb B JaHHOM cltyuae BbI3BaHA €ro OYeHb XKeCTKuM HopMatusoM (YB™™ = 0.2 Br/kr)
M TUITMYHBIM U1 aTMOC(EPHBIX BBINANEHM U TOBEPXHOCTHBIX BOA cooTHOIIeHHeM 2'°Po/*'%Pb = 0,2—0,3.

** TIpeBbiiienre o6LIeH 6eTa-aKTUBHOCTH BOMBI MOXKET GBITH 06YCIOBIEHO MPHCYTCTBHEM K, KOTOPBIH Naet
npeuedbpexxumMo Manbiii Bkaa B 3G PEKTUBHYIO 103V 3a CYET MUTLEBOI BOIBL.
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[IOJJHOM PaJMOHYKJIUIHOM aHaJIM3€ PEKOMEHIYETCs BBIIIOJHATH OLIEHKY CO-

OTBETCTBHS YIEIBbHOH CyMMapHO# alb(a-aKTHBHOCTH H CyMMBbl aKTHBHOCTEH paJHOHYKIH-
0B 10 KPUTEPHIO: -

A -2 KiAi£0,2 bx/kr, rae (5)

yAeJIbHAasA CyMMapHas ajib(a-aKTHBHOCTD,

H3MEpEHHAas yaeibHasi aKTUBHOCTD 1-I0 PaAAHOHYK/IKAA B BOJIE;

KO3 PULUEHTHI, XapaKTCPU3YIONIHE HECOOTBETCTBUE SHEPIETHUUYCCKUX CHECK-
TPOB CTaHJapTa CpaBHEHUS U peallbHOM ITpoOkI (Tadil. 2);

IMIIUPUUECCKUH KO3(PPUIMEHT, YYUTHIBAIOUIUNA IIPHCYTCTBHE B IpoOE BOJBI
Opyrux anbda-u3IyydaroluX HyKJIHJ0B Ha ypOBHE HE Oojee 5 % oT 3HaYCHHUA
YB™™, ONpeie/icHHe KOTOPBIX B MPOLECCE aHATN3a HE BBINONHAIOCH (Ha-
[IpuUMeED, 22Th, #Th, ***Th ¢ KOPOTKOXHUBYIIMUMH IIPOJYKTAMH €ro pacrania,
BO3MOXHO = 9+240Pu, 238Pu, 2mAm).

Ecnu ycinoBue (5) BBIMOJHEHO, TO CYHTAETCA, YTO BCE€ OCHOBHBIE J103000pa3yroliue
aib(a-u3JIydarolue paiuoOHyYKIUAL], IIPEICTaBICHHbIE B Ip0o0e, ONpEAEIICHbI U JaJIbHEHIINE
HCCJIEAOBAHHSA BOJBI HE TpeOyrOTCA.

Tabnuua 2
3Havyenun kodxddpuuuenrta K;

NMPH UCIOJb30BAHHH cTaHAapTa cpaBHeHud ¢ Ea = 5,15 M»B
M HUKHHUM YPOBHEM JUCKPUMHHAIMA ajJbda-paguomerpa =3 MaB

Anbda-u3nyyaromn DOHeprus anbda-u3nyueHus, 3nauenue koddhduumenta K,
pPagHOHYKJIH ] k3B
T T T w
238y 4 195 0,65
2301 4 685 0,85
B4y ; PRa 4770; 4 780 0,90
239+240p,,. 210p, 5155+ 5168; 5 305 1,00
28Th; 2'Am ; P*Pu 5 420; 5 486; 5 500 ,10

224R&; 223R&

5 680; 5610

1,15

6.8. Boxa npusHaeTcs 0€3yClIOBHO COOTBETCTBYIOIIEH TpeOOBAHUSIM pagHallMOHHOMN

0E€30IIaCHOCTH, €CJIH:

A (U, Y
) yé, "'\ 2 \ﬁ] <1,0, rae (6)

: 22
U3MEpPEHHAA yelbHas aKTUBHOCTE 1-TO PaJJHOHYKJIMIA B BOAE, BKIIIOYAS . Rn;

BOAA

COOTBETCTBYIOIIIUN YPOBEHBb BMemIareabcTBa (YB™ ) cornacHo npuiox. 11-2

HPb-99;
abCcoMOTHAs HEOMPEAECICHHOCTh H3MEPEHHUS YACABHOH aKTHBHOCTH 1-I'0

PaJHOHYKIIN 4.

13



METOOWYECKNE L[OKYMEHTbI

ITpumMeuanme.
Ecny no ycnosusim paboTbl WiM NMPOXUBAHKA NOTPeOneHre Boibl M oTiMyaeTcs oT 3HaueHus M., Mpums-

TOr0 MpH pacyeTe TaONHUHbIX AAHHBLIX, TO JIEBYIO 4YacThb COOTHOWIECHUA (6) CreqyeT yMHOXHTb Ha KO3(duieHT
M/M,,,., T1e M — peanbHOe rogoBoe NoTpedIeHne NMUTHEBOM BOJIbI /1A HaceneHus, M,,,. — 730 kr/roa.

6.9. Ilpu BbImOJIHEHWA YCIOBHA (0) I JaJIbHEUIIETO0 MOHHUTOPHHIA ITUTHEBOH BOJIbI
PEKOMEHIYETCSA YCTAHOBJICHUE KOHTPOJIBHBIX YPOBHEH IS KOHKPETHOrO UCTOYHHUKA ITUThE-
BOIO BOJOCHA0XE€HHSA IO YJEeJILHOH CYMMapHOH a- U (WiH) [-aKTUBHOCTH, rapaHTUPYIOLIUX

HelpeBbleHue ypoBHs 70361 0,1 M3B/ros.
6.10. Ilpn HeBBIMONHEHHH YCIOBHS (6) NPOBOAATCS JaJIbHEHUIIHE HCCIAEAOBAHUS MU Th-

eBOM BOJBI, BKIIIOYAIOIIME JOMOJIHUTEIBHBINA 0TOOD U PAJUOHYKIMAHBIA aHAIIH3 IIPoO.

7. OuneHka 103 00J1y4YeHHU HaceJIeHHU
3a c4yeT MoTpedJIeHHus NHTHEBOH BO/Abl

7.1. B cnydae cTaOHJILHOrO NPUCYTCTBUS PATUOHYKJIHAOB B IIMTHEBOM BOJIE BBHIIIIE
YB™* npousBoaMTCcs OmEHKa 03 BHYTPEHHETO OOJIYYeHHS HACeJe€HHUS W/HIH OTAEIbHBIX
IPYII HaceJICHHs, M0/IBEPraloiuxcs HauboIbleMy 00MyYEHHIO 3a CYET NOTPEOICHUS MU Th-
€BOH BOJbI C MMOBBIIIICHHBIM COACPXaHUEM PATHOHYKIIMOB.

7.2. CpenHee 3Ha4YeHHE WHAUBUAYAJIbHOU roI0BOM 3 (EKTUBHON N03b1 BHYTPEHHETO
06nydyenus (F) npu notpebiieHHH IUTHEBOM BOABI paCCYUTHIBAETCA IO popMyiJie:

E=10"-Y d -M - A4 ,M3p/Tox, rae (7)

M — cpenHee rogoBoe noTpedIIeHUE IUTLEBOM BOJIbI, KI/TO/;
A — CpeIHEroI0BOE 3HA4YCHHUE YIEIIBHOH aKTHBHOCTH [ -I'O PaJUOHYKIHZIA B BOAE HC-

TOYHHUKOB IIUTHEBOI0 BOJOCHA0KEHUS KUTEJICH HAaCEeJIEHHOTO MyHKTA (paioHa H T. 11.), Bx/Kr;
d.— 1030Bble KOI(MPHULUEHTHI, YUCIEHHBIE 3HAYCHUS KOTOPhIX IPHHUMAIOTCS B COOT-

BETCTBHH ¢ NMpUnoXK. 3a ¥ 36 Hactosmux MY, 3B/bk.

IIpr OTCYTCTBHM JOCTOBEPHBLIX JAaHHBIX O TOJOBOM IIOTPEOJIEHHHM IIMTHLEBOM BOXHI,
pacyeTsl JOMYCKAeTCs NMPOBOANTE, UCXO/IS U3 JIAHHBIX CTAHAAPTHOrO NOTPEOJICHUS ITHTHEBOH
BOABI 730 Xr B ro.

l1o dopmyne (7) pacCUUTBIBAECTCS BKJIAA BCEX MIPUPOJAHBIX PaJHOHYKIHAOB B 00JIyUe-
HHUE HaACEJICHUA 3a CYET NUTHEBOH BOABI, KpOME paZloHA.

7.3. KputudyeckuM nyreM OOJIyYeHHSA HACEJICHHUSA 3a CUeT pajoHa, CoJZep Kallerocs B
MUTHLEBOM BOJIE, SIBJIACTCS MEPEXO €ro B BO3yX NMOMEHICHUH U IOCJIEAYIONIEeEe HHIAIAIIHOH-
HO€ NOCTYILUIEHHE KOPOTKOXHUBYIIUX AOYEPHUX MPOAYKTOB PAJIOHA B OPraHUu3M.

Bxnan nuteeBoi BOABI B COAEPXaHHAE paJloHa B BO3AYX€ NOMEIICHHH OPHEHTHPOBOY-
HO MOXHO OLICHUTH MO CKOPOCTHU NOCTYIUICHHUS PaJioHa B Ipoliecce Aera3auuy BOJHI:

US:CRM'QH'S/Vﬂrﬂe (8)
3
¢r, — KOHLIEHTpaLus pagoHa B Boxe, bk/m™;
O — KOJHYECTBO BOABI, HCTIONB3YeMOH B €MHUILY BPEMEHH, M /d;

& — 3(QPEKTUBHOCTD Jera3alui;
V' — 00beM 3TAIOHHOrO JoMa (KBapTupsl), 250 M

Ilpumeuanme.

[Ipu cra”mapTHbIX YcnoBHAX (d(P@exkTHBHOCTH aerazaimu 0,5 U UHTEHCHMBHOCTH NOTpeONIEHMS BOIBI —
0,07 M’/4) cpensee 3uadeHue OGLEMHON aKTUBHOCTH Rn B BOZAYXE 3TANOHHOTG AOMA OPUEHTUPOBOYHO COCTABUT
10—4 ot KOHUEHTpaLMK pajoHa B BOAOIPOBOAHOH Boe. Tak, MpH KOHLEHTpAallMH paJOHa B BOJOIPOBOAHOM BOJAE
1 000 Bx/m’ (1 Br/n) yBennuenue o6beMHOM akTHBHOCTH Rn B Bo3dyXe noMelleHuit cocrasut 0,1 Br/M’. Pacripene-
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neHre pagoHa B BO3IyXe XKMJIOro NMoMeLleHus OyneT KpaiHe HEpaBHOMEPHBIM: OOJbLIE BCEro €ro OyneT B MoMele-
HWIX, TA€ MPOUCXOUT BbIIETICHUE PaZlOHa U3 BOIBI, T. €. HA KYXHE U B BAHHOH.

7.4. Ilpn nnaHupoOBaHHUH 3ALUMTHBIX MEPOIIPUATHH 3a CUET CHUXKCHHS KOHUEHTpALUM
paJOHa B MUTHEBOM BOJIE OLCHKY CPEIHEro 3HAYCHUS MHIUBUAYAIBHOH roJOBOH 3(pPeKTHB-
HOM 036l BHYTPEHHETO OOJIy4YEeHHsl HACEJIEHUs 3a CYET paJloHa B IUTHLEBOU BOJE CIICAYET BbI-
[TIOJIHATH 110 (POpPMYIJIE:

EXm =8800-k-Q, A, -&£-d, IV, M3B/TOA, TA€E (9)

80oa,Rn

A, — CPEIHETONOBOE 3HAYEHHE YIEJIBHOM AKTUBHOCTH paJOHa B IIUTHEBOH BOJE,

Bx/kT;
8 800 — cTanpapTHOE YHUCJIO YAaCOB B IO/, Y;

k — OJIS BpEMEHHU, KOTOPOE MPOBOJAT XKUTEIH B MIOMEUIEHHAX (OOBIYHO IPHHHMAET-
cq 0,8);
_ -6 .
d, = 9,0-107 — 1030BbIA KOIPPUUMEHT ITPU BHYTPEHHEM OOJIYyUCHUH HACEJICHHS 3a

cueT paJiOHa M €ro JIOYEPHUX IPOJYKTOB B BO3AYyX€, IPHUHHUMAEMbIH B COOTBETCTBHHU C JlOK-
3
nagoM HKJTAP OOH 3a 2000 r., M3B/4 * bk/M™;
(. — KOJIMYECTBO BOJbI, UCIIOJIB3YEMOM B 31aHUH (JOME, KBapTUpPE), KI/Y;

V — 00BbeM IIOMELICHUM J0Ma (KBAPTUPLI), M.

OcTtanbpHple 0003HaUYeHHUS B popMyJie (9) 1€ ke, 4To U B (8), a IpH pacdyeTe YHCIECHHO-
ro 3HA4YEHHUS JI030BOro KoddduinueHrta dg, NPUHATO, YTO KOIPDHUILHUEHT pagHOaAKTHBHOIO
PaBHOBECHS MEXIY PagOHOM U €ro JOYECPHHUMH NPOJAYKTaMH B BO3JYyX€ XKMJIBIX IOMEIICHHH
cocTaBisieT okoJo 0.4.

8. O0ocHOBaHME pellIEHHA O LEJIeCO00PA3HOCTH
NPOBEACHHUA 3AIHTHBIX MEPONIPHUATHH

8.1. OCHOBHBIM KpUTEPHEM IS IPUHATHS PEUICHUS O HEOOXOAUMOCTH Pa3paboTKH H
OCYLIECTBJICHUA MEPONPUITHHN IO CHUXKCHUIO COJAEPKAHUA PASUOHYKIIUIOB B TUTHEBOM BOJE
sBiseTcs >pdexTHBHAsS A03a O0JYy4YEHHUS] HACEJCHHUS 3a CUET COAECPKAHUSA NPUPOJAHBIX U HC-
KYCCTBEHHBIX PaJUOHYK/IHJIOB B HEH.

8.2. Ecnu a4 BoAB! HCTOYHHMKA MMMTHEBOIO BOJOCHAOXKEHUS YCIOBHE (H) BBIIIOJIHSIET-
Cs, TO MEPBI 10 CHUIKEHUIO COACPXKaHUA paIOHYKIUI0B HE TPEOYIOTCA.

8.3. Eciu coaepkaHue NMPUPOIAHBIX PAJAHOHYKJIMJIOB B BOJE JCHCTBYIOUIMX HCTOYHH-
KOB NMMUTHEBOTO BOJAOCHAOXeHHUS co3aaeT 3¢dekTuBHYyIO 03y Oojyee 0,1 M3B/roja, Ho MeHee
1,0 M3B/ro, TO BOJIa MOXET MCIOJIb30BATLCS KAaK MMMTHEBAs MO COrJIACOBAHHUIO C TEPPHTOPHU-
ATBHBIM OPraHOM, OCYINECTBJISIIOUIMM FOCCAHAMUAHAA30D, NPH 00s3aT€IbHOM YCTAHOBJICHUH
IIPOU3BOACTBEHHOIO KOHTPOJIA 3a COJAECPKAHHUEM OCHOBHBIX PAAHMOHYKIHAOB B Bojie. [lpH
3TOM, PaCCMaTPUBAIOTCSA BO3ZMOXHBIE CIIOCOOBI CHUXKEHUS YPOBHEH OONydeHUs HACEJICHHS H
NPUHUMAETCS pelIeHHue O LEeecOOOpa3HOCTH OCYILIECTBJIEHHS 3AIIMTHBIX MEPONPUSTHH, Ha-
IIPaBJICHHBIX HA YMEHBIICHUE COJICPXKAHUS PANHUOHYKIIMAOB B IIUTHECBOR BOJIE.

[Ipy BBOZE B 3KCIUIyaTallHIO HOBBIX UCTOYHHUKOB IIMTHEBOrO BOAOCHA0XEHUS Hacene-
HUSL HEOOXO0JUMO MPEeayCMOTPETH, UTOOBI COACPKAHUE NPUPOIHLIX PAAUOHYKIHAOB B MUThE-
BOH BOJE, INOCTYMNAIOLIEH BOJIONOTPEOUTENISIM, HE CO3JaBaI0 PPEKTHBHYIO J03Y BBIIIE
0,1 M3B/ro1.

8.4. Ecnu cojepxaHue NMPUPOAHBIX PAUOHYKIIMIOB B MCTOUHUKAX ITUTHEBOIO BOJO-
CHabxeHUs MOXET co3AaTh 3¢ dexTuBHYI0 N03y 1,0 M3B/roa 1 Oojiee, To HE TOMYCKAETCS HC-
NOJIb30BAHME €€ JIJIA IIUTHEBBIX LI€JIel 0€e3 OCYIIECTBICHUS 3AIIATHBIX MEPOIIPUATHH MO CHH-
)KEHHIO 00JIYYEHHUS Hace/ICHUS 3a CUET COAEPKaHUA PaJIMOHYKIINIOB B IHNTHEBOH BOJIE.
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B HCKIIIOUMTENBHBIX CliyYasX, IPH OTCYTCTBUHM aJIbTEPHATHBHBIX UCTOYHHKOB ITHThE-
BOro BOJOCHA0XEHHUS, PEIICHHUE BOMIPOCA O BO3MOXKHOCTH UCIIOJIB30BAHUI TAKUX HCTOYHHUKOB
MUTHEBOTO BOJOCHAOXKEHUs NPUHUMAETCA 10 COTJIaCOBaHMIO ¢ ¢eaepabHbIM OpPraHoM, OCY-
IECTBISIOIIMM TOCCAHIMUIHAA30D, NPHU 00s13aTEILHOM OCYIIECTBIEHHH 3alUUTHBIX MEPO-
MPUATHI, HAIIPaBJICHHBIX Ha CHH)KEHHUE YPOBHENW OOTyUeHHUS HaceJIeHHS 3a CUET JPYTrUX IIPH-
poaHbix MU, OqHoBpeMEHHO yTBEpXKAAETCS IIJIaH MEPOIIPHUATHH O 00ECIIEUEHUIO KaUueCTBa
BOJIbI, COOTBETCTBYIOLIEH THTUEHUYECKHM HOpMaTUBaM, BKJIIOYas KaJleHJapHbIi I1J1aH pabor,
CPOKH UX BBITIOJIHEHUSA ¥ 00BEMBI (DHHAHCHPOBAHHUSI.

8.5. DdpdexTrBHAL 1032 OOJIYUCHUS HACEJCHUS 3a CUET COAEpPKAHHUSA HCKYCCTBEHHBIX
PaJUOHYKJIHIOB B MUTHEBOM BOJIE HE JOJIKHA Nnpesbiluathk 0,1 M3B/ro.

8.6. Ilpu NpHHATUM PEUICHHSA O IIPOBENCHHUH 3ALLUTHBIX MEPONPUITHH CICAYET Y4H-
ThIBaTh BO3MOXXHbIC HETATUBHBIE COIMAJIBHBIE H S KOHOMUYECKHUE ITOCIICACTBUS:

® IIPCPLIBAHHUC HJIK OI'PaHHYCHHUEC BOJOIIOJAB30BaHNA MOXECT OKaA3aTh He6naronpn-
SITHOE BO3JECHCTBHUE HA 3AOPOBLEC M IICHXOJIOTHYCCKOC COCTOAHHNC HACCIICHUA,

® OrpaHHYEHHE DKCILIyaTallid MEXMJIACTOBBIX, 3AIUIICHHLIX OT MUKPOOHOTrO 3a-
IPSI3HEHUS BOJ, KaK IIPABUJIO, YBEJIIMYUBACT pacXOdbl Ha 3KCIJIyaTalluIO CHCTEM IMUTHEBO-
ro BOJOCHAOXEHHS 3a cUeT HeOOXO0JUMOCTH 0obe33apakKMuBaHUS BOJIbI;

® IIPUMCHEHHE IIPH OYHCTKE BOJBLI ABYX U 0oJiee YyCTAaHOBOK IUid ee 0O0paboTKH
CHH)>KA€T CAaHUTApHYIO HaJACXKHOCTh BOJAOIIPOBOA;

e 00paboTka OOJNBIIUX KOJUUYECTB BOJABLI TpeOYyEeT 3HAUUTEILHBIX IKOHOMHYECKNX
3aTpaT U MOXKET ObITh 3aTPYAHUTEIbHA TEXHUUYECKH,

® IIpH HUCIIOJIb30BAaHUHU PA3IUUYHBIX METOJOB OYHUCTKH BOJABI MPHUPOAHLIE PaIHO-
HYKJIMJbl OCAXAKTCS Ha TEXHOJOTHYECKOM 000pYAOBaHUM M MaTepHanax (PUIbTPEI, OT-
CTOMHHKH U MP.), KOHUEHTPUPYACH B PAJIE CIy4aeB 0 YPOBHEH, IPHU KOTOPHIX BO3MOXKHO
MOBBILLIEHHOE 00J1ydeHHE pabOTHHUKOB CTAaHUUN BOJOCHA0XEHHS, a B Cjlydyae NpHMEHEHHS
UHIUBUAYAJIbHONU OUUCTKU — HacelneHus. [Ipu aspamuu BOAbl B BO3JAYyX NPOHU3BOJACTBEH-
HBbIX OMEIUEHUH MOTYT HHTEHCUBHO MIOCTYNAaTh U30TOIBI paJOHa (anzz, anzo), a TaKXeE
oOpa3yromuecs 3 HUX KOPOTKOXXHUBYIIUE JOYEPHUE IPOAYKTHI;

® BO3MOXHBI NPOOJIEMBI B CBA3H ¢ 00pa3oBaHHEM H HEOOXOIHMOCTBHIO ITOCIIE-
AYIOIIEN YTUIIM3AalMH OTXOJOB C MOBBLINIEHHBIM COJEPXXAHHUEM INPHPOJHBIX pPagHOHYKIIH-
0B (oTpaboTaBLIKME CBOH pecypc MaTepHalibl ¥ 000pydOBaHHUE, pereHepallHOHHBIE U 00-
paTHbIEC BOABI);

¢ [IPH HCHOJIb30BAHUM HEKOTOPBLIX TEXHOJIOTHM OYHCTKH BOJIbl INPOHUCXOIHUT 3HAYH-
TEJIbHOE U3MEHEHHUE €€ MUHEPAJIBHOIO COCTaBa, UTO MOXET MOBJIEYh 32 COO0M CHHXKEHHE «(PH-
3UOJIOTHYECKOM NOJIHOUECHHOCTH» IIMTHEBOM BOJIbI, YBEIIMUYCHHE €€ KOPPO3HOHHOH aKTHBHOCTH
M Opyroe, B CBSI3H C YeEM MOXKET BO3HHUKHYTh HEOOXOAUMOCTH KOPPEKLIMM MHHEPAJIbHOIO CO-
CTaBa BO/IbI.

8.7. llporpamMMsl 3alIUTHBIX MEPONPHUITHUH HOJKHBI pa3padaThIBAaTbCA C YUYETOM
[IPUHLIUIIOB OOOCHOBAHUA U ONTHMH3AIMH BMEIIATEILCTBA HA OCHOBE B3BELIMBAHUS IOJIb3HI
M Bpeda OT IUIAHUPYEMOro BMeInarteabcTBa. OXuaaeMble HEraTUBHBIE COLIHAIBHBIE H 3KOHO-
MUUYECKHME TOCIEACTBUS ILUIAHUPYEMbIX 3alIUTHBIX MEPOINPUATHH MOJKHBI OBITH MUHHMAJIb-

HBIMH.
8.8. Ilpyn mnaHMpoBaHWMM M OCYLIECTBJIICHHMH 3AIIMTHBLIX MEPONPUATHH HEOOXOIUMO

BBIITOJIHCHHUC CJIICAYIOIIIHNX yCHOBHﬁ:
¢ I[MPUHHHUMACMBIC MCPDBI I1IO BO3MOXKHOCTH HC AOJI2KHBI IIPHBOJIUTH K CYHHICCTBCHHO-
MY OTPaHHYCHHUIO BOAOIIOJIb30BAHHUA HACCICHHA,

® KaueCTBO BOAblI B JINHACMHYCCKOM OTHOIICHHH, IO XHMHYECKOMY COCTaBY H
APYIHM I'HTUCHHYCCKH 3HAYHMBIM ITOKA3AaTCJIAM HC AOJIXKHO YXYAIATbhCA.
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8.9. ®akTopamu, ONpeAeAIOIUMH XapakTep H CPOKH NMPOBENCHUS 3alUMTHBIX MeEpo-
OpHATHH, SBIIAIOTCA:

® JIPOHUCXOXXIEHHE 3arpsi3HEHHUSI — TEXHOI€HHOE€ MJIM NpHpOoJHOoe. B ciayyae 3a-
rpA3HEHHs HCTOYHHMKA BOJOCHAOXEHUS TEXHOTEHHBIMHM PaJAHOHYK/IMJAMH BBILIE JOIYC-
TUMOI'O YPOBHSA, 3aLIUTHBIC MEPOIPUATHUS MPOBOAATCA 0053aTEIPHO, HE3AaBUCHUMO OT Ha-
nuuusd Ipyrux ¢axtopos. IIpu aToM, eciu 3¢ deKkTHBHBIE 03Bl OOyYSHHA HAceleHHUs 34
cyeT COJIEPXKaHUA TEXHOTECHHBIX PaIUOHYKJIMIAOB B BoAe npesbimaroT 0,1 M3B/roa, To uc-
TOYHHMK BOJBI. JOJKEH OBITh UCKIIOUEH U3 BOJOCHAOXECHHUA HACECJIEHUS, a4 €CJIM HE IPEBHI-
maoT YKa3aHHOI'O 3HA4YEHUS, TO 3alIUTHLIE MEPOIIPUATUS JOJIKHBI OBITh HallpaBJICHBI Ha
OrpaHUYCHUE WHTCHCHBHOCTH MJIM JIMKBUAAUMIO ITYTCH IOCTYNJICHHS TE€XHOICHHOIO 3a-
rpa3HEHHS B IHTHEBYIO BONY,

® CTCIEHb IPEBBIIICHUA HOPMATUBa — IPH COAECPHKAHUU PAJUHOHYKIINIOB B MUThHE-
Bo#l BOJE, Co3aromux 3QpPEeKTUBHYIO 103y Oonee 1 M3B/ro, MEPONIPUATHS 110 CHHKEHHUIO
coiep>XaHUsl PaAUOHYKIHIOB B BOJAE IMPOBOAATCS 00A3aTE€/IbHO, HE3ABUCUMO OT HaJIM4YH
IpyTrUX (PaKTOpOB;

® KOJIMYECTBO EXEAHECBHO IOCTaBISIEMOHM BOZbI, YMCJIICHHOCTHL HACEJICHHUS, MOTPEO-
AIOLIEr0 BOAY, U 03kl €TI0 O0JYYECHHSA 3a CUET HOTpeONCHHUA MUThEBOH BOJBI, HCIIONb30BAHHE
BOIBI B IPOU3BOACTBE IMUILECBLIX MPOAYKTOB;

¢ BO3MOXXHOCTH O0ECIICYECHUS HACeJEeHH BOJAOM rapaHTHPOBAHHOIO KadyecTBa (3a-
MEHa HUCIIOJIb3YEMOI0 HCTOYHUKA AJIbTEPHATHBHBIM, CHH)KEHHUE COJAEPKAHUS paguOHYKIIH-
OB IIYTEM CMEIIMBAHUA BOJBI pPa3jIMYHBIX BOJ03a00pOB, KOPPEKUHUS TEXHOJNOTHH BOJO-
IOATOTOBKH H T. I1.);

e IIpy O0OCHOBAHUM 3AUIUTHBIX MEPONPHUATHH B OTHOLIEHUH BOJIbl HCTOYHHUKOB BOJO-
CHa0XECHHUS C MOBBIIICHHBIM COICPXAHUEM pagoHaA HOJDKHBI YYMTBIBATHLCSH HE TOJIBKO YPOBHH
MEPOPATLHOTO M HHTAALMOHHOIO OOIyYe€HHs IPH HUCIOJIb30BAHHMU JTAHHOW CHCTEMBI BOJO-
CHa0XXEHMs, HO ¥ JO3bl, NOJYy4YacMbI€ 32 CYET APYrUX MCTOYHMKOB paZloHA B xKuiuine. Boibop
ONITHUMAJIBHOTO BapHaHTa TaKUX MEPONPUATHH 1eIecoo0pa3HO IPOBOAUTE C YYETOM J103 00JTy-
YeHHS HACEJICHUS OT BCEX UCTOYHHKOB IIOCTYIUICHHS paJOHa B IOMA.

IlpumeuaHus.
1. Uem 6obIlie YUCTIEHHOCTh MOTPEOSIOLLIEr0 BOY HACEEHHS, a TAKKE J03bl ero OOJIYYEHHS 3a CYET IO-

TpebsieHus MUTLEBON BOARBL, TEM Gosiee ONnepaTMBHBIMKM JOJDKHEI ObITh Mepbl 10 HOpMATW3ALIMK €€ PagHuOIOTHYECKUX

nokasareJieH.
2. Ilpun 000CHOBAHMM 3aIlIUTHBIX MEPONPHATHHA B OTHOILEHHM BOIbI UCTOUYHHKOB BOJOCHA0KEeHHUS C MOBbI-

HIEHHbIM COACP)KAHWUEM ypaHa CNeAYeT YMUThIBATh, YTO MOPOT BPEAHOrO BO3ACHCTBUA HA OpraHM3M ypaHa BCJIEACT-
BHE €r0 XMMHYECKOM TOKCHYHOCTH HIDKE, UEM YPOBEHB €ro ACUCTBUA Kak anbda-minyvarens. CoriacHO AOIOJIHE-
HHo 3 k ['H 2.1.5.689—98 «IlpenenbHo gonyctuMble KOHUuEeHTpaumu (I1[1K) xMMudecKkux BEUIECTB B BOJE BOJHBIX
00BEKTOB XO3MHCTBEHHO-TMMTHEBOIO ¥ KyILTYPHO-ObITOBOrO Boaonons3zosatys» (I'H 2.1.5.1093—02) IN1JIK ypaxa no
CAHUTAPHO-TOKCHKOJIOTMYECKOMY MpU3HAaKy BpeaHoctd pasHa 0,1 Mr/n. Pacuernas akTMBHOCTB IJIA ypaHa-238, oc-
HOBaHHas# Ha 3TOM IIpPeAeNBHOM 3Ha4€HHH, coctaBmser npuMepHo 1,23 bx/n (Moucees A. A., WBanos B. K. Cripa-
BOYHHK MO AO3UMETPHH U PaJHALIMOHHON M'MIrHeHe: JHeproatoMusaar, 1990).

8.10. B 3aBHCUMOCTH OT KOHKPETHBIX YCJIOBHH 3alllUTHBIE MEPONPUATHS 10 CHHUKC-
HUIO OOJIy4eHHs HacCeJICHHS 3a CYET IMPUPOJHBIX MCTOYHHMKOB MOTYT OBITH HaIllpaBJ/ICHBl Ha
CHH)KEHHE UX OOJIyUYEHHA 3a CUYET TEX UCTOYHHKOB, BO3ACHCTBHE HA KOTOPBIE MOXKET MMpHUBEC-
TH K MAaKCUMaJIbHOMY 3 (PEKTY IpH MUHUMAJIbHBIX MaTEPHAILHBIX 3aTpaTax.

8.11. MeponpusaTus M0 CHUXXEHHIO COAEPXAHUS PAJUOHYKIHUIOB B IUTHEBOU BOJE M3
YaCTHBIX CKBaXXHH HJIH KOJIOALEB, KOrAa BOJAA HE HCIIOJIB3YETCS IS BOOOCHA0XKEHHA TPETHHX
L, (He SIBJISETCS TOBApOM), MPOBOMATCS IMPH COrJACHH BAAACI/BLEB C O00A3aTC/IBHBIM HH-
dbopMHpPOBAHHUEM HX O J103aX OOJYyUeHHs 3a CYET NOTPEOIECHUS ITUTHEBOM BOABI U BO3MOXXHBIX

ITIOCJIICACTBHAX.
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8.12. Ecnu KaueCTBO BOABI MOXKET MPEACTaBIATH MOTEHHUWANLHYKO ONACHOCTL s
3IOPOBBS JIIOJICH, HaceJICHHE HH(POPMHUPYETCS. B YCTAHOBJICHHOM TOPSJKE 0 PEKOMEHAIUSAX
10 ACUCTBUSM B JaHHOH CUTyallUH (MCIIOL30BAHUE HHAUBUAYAILHEIX QMILTPOB, KANISTUYEHHE
BOJIbI, MPOBECTPHUBAHUE TOMEIIEHUH H T. I1.).

8.13. Ha npoeKThl 3alUTHBIX MEPONPHUATHHA 10 CHIDKEHHIO 00JIyYeHHS HaceJleHUs 3a
CUYEeT COJIEpKaHHUSA PATUOHYKJIMIAOB B IUTHEBOH BOJIC, @ TaKXe Ha TEXHHYECKHE CpEJCTBA
CHYDKEHMS COAEPXKAHUA PaJMOHYKJIHIOB B ITUTHEBOH BOJIE NOJIKHBI OBITh 0(OPMIIEHEI B YC-
TAHOBJICHHOM [MOPSJKE CAaHUTAPHO-3NUAEMHOIIOTHYECKUE 3aKIIOUEHUS] OPraHOB, OCYIIECTB-
JIIFOIUX FOCCAH3IUIHAI30pP, O COOTBETCTBUH UX TPEOOBAHUSAM CAaHHTAPHEIX IIpaBHUJI U THrUe-
HHYECKUX HOPMAaTHBOB.

9. lIpoM3BOACTBEHHBIH paJHALMOHHLIA KOHTPOJIb

0.1. 1lpon3BOACTBEHHBIN paguallMOHHBIA KOHTPOJIL IMMTHEBOH BOJBI 00ecIeUnBaeTCH
OpraHu3aliel, OCYIIECTBIISIOMIEN BOAOCHAOXKEHNE HACEIEHHUS, 110 IporpaMMe, COrIaCoBaH-
HOHU C TEPPUTOPUATIBHBIM OPraHOM, OCYHIECTRJIAIOIIUM I'OCCAaHATHAHAA30D.

9.2. llepeueHb KOHTPOJIMPYEMBIX ITOKa3aTeNIeH, KOJMUECTBO U MEPHOAMIHOCTE 0TOOpa
po0 NMUTBEBON BOABI I MOCTOSSHHOIO MPOU3BOJICTBEHHOrO0 KOHTPOJS ONpPEACAIETCS I
KaXJIO0W CHCTEMBI BOJOCHA0MXEHUs Ha OCHOBAHHHU PE3YJIbTAaTOB €XEKBAPTAJIbHOIO paJIHaLU-
OHHOI'O KOHTPOJII BOJABI B TEYEHHE OJHOI'O roJa.

9.3. JanbHenllag 4acToTa NPOU3BOACTBEHHOIO KOHTPOS YCTaHABIMBACTCS B 3aBUCH-
MOCTH OT YPOBHEH COIEpaHHUS PaJMOHYKIIMIOB B IIUTHEBOMH BOJIE.

9.3.1. He pexe 1 pa3sa B roa, eciii cojepKaHue NpUPOAHBIX PaJIMOHYKIWAOB B BOJIE
co3naeT 3 pexkTuBHyIO 103y He Oonee 0,1 M3B/rox o nokasarensiM cymMMapHoi aibda- U Ge-
Ta-aKTUBHOCTH, JIJII MOA3EMHBIX UCTOYHUKOB U MO COAEPKAHUIO pafoHa. [1py 3ToM, eciiu no-
Ka3aTead CyMMAapHOH ajb(a- W/unu 0eTa-akTUBHOCTH BOJBI NpeBbllaroT 3HaveHus (0,1 u
1,0 bX/KI COOTBETCTBEHHO, PEKOMEHAYETCS YCTAHOBJICHHE KOHTPOJBHBIX YPOBHEH IO JaH-
HBIM IIOKAa3aTeIsIM.,

9.3.2. He pexe 2 pa3 B rojl, €cjii COACP>KAHUE IIPUPOJIHEBIX PaJUOHYKIHAOB B BOJE
cozgaeT 3¢ pekTUBHYIO 103y Oostee 0,1 M3B/rox, HO MeHee 1,0 M3B/ro.

9.3.3. He pexxe ueM exeKkBapTajbHO, €CIIU COAepKaHHe TIPUPOJHEIX PAJHOHYKIUIOR B
BOE co3naeT 3pexTuBHyIO no3y 6onee 1,0 M3B/roA (IIpH BHINONHEHUH YCI0BUA 11. 8.4).

Ecnu npu ocylnecTBiieHUH MMPOU3BOACTBEHHOTO KOHTPOJISA MO PATHOJIOTHYCCKHUM IIO-
Ka3aTeJisiM BOJBI YOEOUTEIBPHO IIOKA3aHO, YTO PaJMOHYKIUJHBIM COCTAaB U yAeJbHas aKTHB-
HOCTb PaJHOHYKJIHJOB B BOJE CTaOHMIIBLHBI, TO 110 COIVIACOBAHHUIO C OpraHaMHM, OCYIIECTRIIFIO-
HIUMH TOCCAaHAMUAHAA30D, 00BEM KOHTPOJIS JJOIYCKAETCS YMEHBUIUTD.

9.4. Ilpu npoBeaeHUU NpPOU3BOJACTBEHHOIO PAJHUAIIMOHHOIO KOHTPOJS AOIYCKaeTCs
ONpeALNIATh TOJIPKO T€ PaIMOHYKIIM/IBI, CYMMApPHBIN BKJIAJ KOTOPBIX B 00JIyueHHE HaceJeHUs
3a cYET noTpebIIeHHd NUThEBOM BOAbI cocTaBnseT 80 % u Oosee.

9.5. PagnaninoHHBIN KOHTPOAL BOABI MPOBOIAT B MecTax BOJA03a00pa CHCTEMBI BOO-
CHaOXXEHHUd, a IPH HAIUYUH 0O0pabOTKM BOALI HJIHA CMEUICHUS BOALI Pa3IMYHBIX B0OJ03a00-
pPOB — TAKXX€ MEpE] [0JaYeH NMUTHEBOH BOIBI B PaCIPENEIUTEIBLHYIO CETh, /I HEKOTOPBIX

ANUOHYKITUAOR (ra3000pa3HblX WM C MalbiM NEPUOAOM MNONypachana, HamnpuMep, s
**Rn) — B TOYKAX pacipeaeIuTeIbHON CETH.

9.6. llpy nposegeHuM pagualimOHHOIO0 KOHTPOJIS NHTHEBOM BOIbI BBINNOJIHIIOTCA Clie-
OYIOILAE OCHOBHBIE NPOLICAYPHI:

e 0TOODP NpoOO;

¢ I[IPUTOTOBJICHHUE CYETHBIX 00pa3L0OB;

e HU3MepeHHE O0UIEeH a- U [/-aKTUBHOCTH;
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e HICHTU(DUKALHMS PATHOHYKINUIOB, H3MEPEHHE UX UHAWBHAYAIbHBIX KOHLEHTPALIW;
® pacyeT pe3yJIbTAaTOB U3MEPEHHUH H MOTPEIIHOCTEH MCCIIEIOBAHHH,

¢ THrHEHHYecKas OIleHKa NHUTHEBOU BOABI MO KPUTEPHUAM pagualluOHHOH Oe3omnac-
HOCTH.

9.7. OTbop, KOHCEPBAIUIO, XpPAHECHUE U TPAHCIOPTUPOBAHUE NMPOO NMHTHEBOH BOJBI
1 pafnaionHoro Koutpois npoussoaat no F'OCT P 51592—00 «Boxa. O6wue tpebosa-
uug k otoopy npod» u I'OCT P 51593—00 «Boxa nurseBasg. OTbop npob», a Takxe B COOT-
BETCTBHH ¢ TpeOOBAaHUAMH CTaHJApPTOB U APYIUX ACHCTBYIOUIUX HOPMATHBHBIX JJOKYMEHTOB
ga METOABL ONpeAcIeHHS KOHKPETHOr0 MOKa3aresis, YTBEP)KAECHHBIX B YCTAHOBJIEHHOM IIO-
psIKE.

9.8. Ha cTtanmusx BOJOCHA0XEHHS, OCYLIECTBILIOUIUX 3a00p BOJBI H3 apTE€3HAaHCKHX
HUCTOYHHKOB, KPOME IIPOHM3BOJICTBEHHOr0 KOHTPOJA COAECpKAHHSA PaJUOHYKIIMJIOB B BOJE
MPOBOJUTCS PaJHALMOHHBIH KOHTPOJIE B MECTAaX Pa3sMELUCHUs (PUIBTPOB-OYUCTHUTENEH, OT-
CTOMHHKOB, a3paTOpoB M MPOYEro IO MOMIHOCTH JO3bl TaMMa-H3JIYUYCHHS, a TaKXKe BO3ayXa
pabOYHX OMELIEHHH 110 COJIEPIKAHUIO M30TONOB PAZIOHA M HX JIOYEPHUX IIPOTYKTOB B BO3IYXE.

[TporpamMa KOHTPOJI YCTAHABJIMBAETCS B 3aBUCUMOCTH OT 00Obe€Ma MOJAroTaBjidBac-
MOM BOJBI H COAEPKaHHUS PAJHOHYKIMIOB B HEM. OLICHKA pe3yJIbTaTOB KOHTPOJIA IPOBOAUTCS
B cooTBeTCTBUM ¢ CII 2.6.1.1292—03.

9.9. JlabopaTopun, OCYILECTBIIAIOIINE pPAAUALMOHHBIM KOHTPOJIb IIMTHEBOM BOIBI,
NIOJDKHB! OBITh aKKpeJIWTOBAHBI B YCTAHOBJICHHOM IOPSJKE B COOTBETCTBYIOIIHX 00J1acTIX
H3MEPEHU.
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JR——

[Tpunoxexue 1

CxeMma pagHALMOHHOT0 KOHTPOJIA
H CAHUTAPHO-ITHAEMHOJIOTHYECKOH OLICHKH
NPUroJHOCTH BO/AbI /I NUTHEBLIX LEJIEH
10 MOKA3aTeJaIM PaJHAIIHOHHON 0e30MacHOCTH

OnpeaeneHHe CyMMapHOH
a - U [ -aKTHBHOCTH

' L

CymmapHas ot-akTuBHOCTE <0),]1 br/n CyMMapH;.ﬂ_(-I-aI{THBHOCTB >0,1 bx/n |
M CyMMapHas WM CyMMapHas |

B-akTHBHOCTH < 1,0 br/n B-axTuBHOCTE > 1.0 BK/N

OnpeaeneHue KOHLEH-

TpalLlUH OTHENILHBIX pa-

THOHYKJIMIOB U PACYET
CYMMAapHOH J03bl

v B S y
I ,[[;3a_£6,1 M3B I—I Jloza > 0,1 M3B

PaccMoTpeHue cuTyanuu
U IIPH HEODXOAUMOCTH MpHU-
| HATHE KOPPEKTHPOBOUYHBIX
NEUCTBUH N1 CHUXKEHUS

| FOTCA | |
A03bl
v L———————‘_____

| YCTaHOBJCHUE KOHTPOJIbHbLIX YPOBHEH |
| CYMMapHOM O- ! 3-aKTUBHOCTH AJIsi KOH- |
| KPETHOIo peruoHa (MCTOMHMKA NMUTHEBOTO

| BOAOCHA0KEHM )

I’

\

T

| Bona npuroaHa.

| Hukaxkue nOmoMHHTENb- |

| Hbi€ NEHCTBHS He TPeOy-

—




METOLOUYECKWUE [OKYMEHTbI

[lpunoxeHune 2

Yposau BMemaTe ib¢eTBa (YB) 1o coaepkaHHI0 paJHOHYKJIM/I0B
B NUTHEBOMH Bojae (M3BJeuenne u3 npuiaox. I1-2 CII 2.6.1.758—99.
Hopmsbl pagnanuonsdoi 0ezonacHoctu (HPH-99)

PaquoHYKIH T1/2 YB ** (Bx/kr)
I
*H (B) 12,3 ner 7,7 + 3
“C (B) 5,73-:3 JeT ) - 2,4+ 2
) “Co (B, v) | 527 ner | 4,1+
Y (B)  50,5cyT 5341
Sr () 29.1 net 50 )
1297 () 1,57 + 7 sier | 13 i
511 (8, v) 8,04 cyT. | 63
3Cs (8, 7) ) 2,06 et ] 73
37Cs (8, ) 30,0 nier 1,1+ 1
210pp, (B) 223 ner ] 2,0-1
219D, (1) 138 cyT. r o12-1
2R3 (a) r 3,66 CyT. 2.1
**Ra (a) N ) 1,60 + 3 ner ] o 5,0 -1 -
28R4 (B) 575netr J 2,0-1
28Th (a) | 1,91 ner | 19
20T (@) | 7.70 + 4 ner 6.6 1 )
2T (a) 4 1,40 + 10 ner | 6,01
U (@) 2,44 + 5 net 2,9 B
238 (@) B 447 +9ner | 31
B8y (@) ) 87,7 ner r 6,0 1
Py (a) 2.41 + 4 ner 5,6 — 1
240Dy, (1) 6.54 + 3 ntet 56— 1
A (a) 432 + 2 et | 69-1
“’Rn (a) 3,82 cyT. 60

PH — pacnpocTpaHE€HBl MOBCEMECTHO, BEPOSTHOCTh NOCTHKEHHA WM NPEBBIIICHHA 3HAYCHUH Y

BbICOKAA.

PH — pacnipocTpaHeHbl MOBCEMECTHO, NOCTHKEHHE HITH MpPEBBILIEHUE 3HaUYeHUH Y B

AENBHBIX CIy4asXx.

BOIA

BBIDI[H

BO3MOXHO B OT-
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Mpunoxeuue 3a

Jo3oBble KOG PHIUHEHTDHI VIl OTACJIbHBIX PAJHOHYKJIHI0B
PSAAOB YPAHA H TOPHA NPH HUX [IEPOPAILHOM NOCTYIJIEHHH
B OPraHHU3M B3pOCJIbIX KuTe/el, 3B/bk

I[o:som.le KO3 PUIHEHTHI

Tabnuua 1

111 OCHOBHBIX PAIHOHYKJIHOB psAa B8y

p [lepuon | Tun J030BbIH KO3IPDULHUEHT
aJqUOHYKJTH]L
rnoJiypacrasa pacriaja [IpH MEePOPATEHOM MOCTYIUIEHHH
et d) 4,77 - 109 JIeT 94 4,5-10°
_ ] . -
24Th 24,10 pueit ) 34107
el ) 2 45 - 105 et a 4,9-10°
*’Th 7, 70 10 net a 2.1-107
26 .| ) A e 1n7
Ra I 600 JIET o 2,810
210py, 22,3 oz p 6,9 - 10”
| — . - — — _ —_—
210B; 5.013 ans B 1,3+ 107
2109p r 138.4 s o 1,2-10°
Tabnuua 2
Jlo30BbIe KO3 PUIHEHTHI
JJIS OCHOBHBIX PaJMOHYKJ/IHI0B psi/aa 2:"zTh,, 3B/bK
PaTMOHY KL [Tepuon Tun Jlo30BbIH KO3 GUUMEHT
nonypacnaﬂa paciia/ia [IPHU NNICPOPAJTBHOM HOCTyHIIeHPIH
2°Th 1,405 - 1010 et a 23107
**Ra 5 75 et g 6,910
*Th 1 913 neT o 72-10°
*Ra 3 66 IHeH 9% 6,5 10°

" YucieHHbIE 3HaUEHHs 1030BbIX KO3 GHULIMEHTOB IS OCTAIBLHBIX PAAHOHYKIIHAOB CEMENHCTBA MEHB-

(e MHHMMAJILHOTO M3 npHBeeHHBIX B Tabiuue B 10 u 60see pas.
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e e e e — e e e e — ————— ——— . . .

[TpunoxeHne 36

/1lo30BbIe KO PHIHEHTHI JJISt OTACHAbLHBIX PAAHOHYKJIH/I0B
PSA0B YPAHA H TOPUA NIPH HX MEePOPATLHOM NMOCTYILIEHHH
B OPraHM3M KpHTH4YeCKOH rpynnsl, 3B/bx

Tabnuua 1

Jo30Bble KO3 PULMEHTDI
[AJIS1 OCHOBHBIX PaAHOHYKJINWIOB psijia 28y

Panuonyxnua | Kputnueckas rpynmna** iy gz;zzﬁbﬁ?)?\;bl?oii;i?;HHH
28U 2 1,210
24Th 2 2,5-10°
234 2 13- 107
>9Th 2 4,110
*°Ra 5 1,5-10°
219pp 2 3.6 10°
210B; 2 9,7 - 107
210p,, 2 | 8.8-10°

[Ipumeuanue: **KpurHyeckue rpynmsl IpUHATHL B COOTBETCTBUE ¢ HPB-99
(npunox. I1-2)

Tabnuua 2

Jlo3zoBble KO3 PHIXHEHTHI
J1JI1 OCHOBHBIX PAJHOHYKJ/IHA0B pAAA “2Th, 3B/BK

J1030BBIH KOADDHULIAEHT

PanuoHyrxiun Kputuueckasg rpynna**
Y P Py [Py NMepOpPajibHOM NOCTYTUIEHHH

4,5 107
53-10°
3,7- 107
6,6 - 107

224

[IpuMeuyaHue: **KpuTHUYECKHUE TPYNILI NPUHATHI B COOTBETCTBUM ¢ HPb-99
(npunox. [1-2)

——— S

* L
UuceHHbIe 3Ha4eHHA H030BbIX KOI(DPHHHEHTOB I OCTAIbHBIX PAAHOHYKIHIOB CEMEHCTBA MEHE-
llle MUHHMAaJIBHOTO M3 NPHBEACHHBIX B Tabnuie B 10 1 Gonee pas.
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HM3mepsemebie
XapaKTEPUCTHKH

CyMMapHas anb@a-
U 6eTa- aKTUBHOCTD

A(Za)u A (2B)

YnenpHas akTUB-
R D 238
3
U} Ufl Uﬂ
mTh 2301, 22811
239+240 238’ ’
PPy, “°Pu,

241
Am

METOLQUYECKNE [OKYMEHTbI

S —

[MpunoxeHue 4
(cnpaBo4HoOe)

PexoMeHayeMbie MEeTOABI
IJIsl PAJIMIAIIMOHHOI0 KOHTPOJIS NMThEeBOM BOAbI

PexoMeHyembie
METOAbl UBMEPEHMA

Anb(da-, OeTa-pagHOMETPUUECKHUH C
peaBapUTEbHBIM KOHLIEHTPHPOBA-
HHUEM PaJIMOHYKJIUAOB (BbINapHBAHHE)
10 periaMeHTHpOBAaHHOH METOHUKE,
u3 ob6bvema npodui 0,5—1,0 n

Anb(a-crieKTpOMETPUYECKHH C TIpE~
BAPUTEIbHbIM PAAHOXUMHUYECKUM
BBIJICJICHUEM PAAUOHYKIIMAOB U3 O0B-
eMma npobei 0,5—1,0 1 u MCTIONTb30Ba-
HUEM U3O0TONHBIX uHAWKaTopoB ~ U,

234y, 242 36 43
| Th, “**Pu, “*°Pu, **Am

Y nenvHad aKTHUB-

200 P a8 224
Ra, ““"Ra, ““'Ra

Yﬂenbg%ﬂ aI{’Il‘I{;IB-
HOCTB ' "Po, *'’Pb

Y nenrHas aKkTHUB-
HOCTb

137~ 134
Cs, " Cs

Y nenpHas

AKTUBHOCTDH
90
Sr

Yﬂenbglz%a aKTHUB-
HOCTh “““Rn

24

| aMMa-cniekTpoOMeTpHUECKHH C Npe-
BapUTEJIbHBIM KOJIMYECTBEHHBIM KOH-
LEHTPHUPOBAHUEM U30TOIOB paaus U3
| oObeMa npobel 5—10 11, repMeTH3a-
[{UEH KOHLIEHTPATa U BbIACP>KKOH 114
HaKOIUICHUA PABHOBECHBIX JOYEPHUX
NPOAYKTOB pacnaja, ajib(a-, Oera-
pPaAHOMETPHUYECKHH C CEJIEKTUBHBIM
paXIHOXUMHUYECKUM BBIAEIICHHEM HU30-
TOIOB pPajusi U USMEPEHHUEM 110 per-
JIAMCHTHPOBAHHOW METOAMKE

Aneda-, 6eTa-paqHOMETPUIECKHIA
MK aNbda-CreKTPOMETPUUECKHMA
(*"Po) ¢ npeaBapuTenbHBIM CeJIEK-
TUBHBIM paJHOXHUMHUYECKHUM BbIACIIE-
210 210
HUEM PAJHOHYKIIHJIOB Po, " "Pb
U ° "Bl u3 obvema npobel 1—3 1

| aMMa-CrieKTpOMETPHYECKHH WITH
beTa-pagMOMETPUUECKUI C TIpeABaAPU-
TEJIbHbIM KOJIMYECTBCHHBIM KOHLEH-
TPHPOBaHUEM U30TOIOB LIE3US U3
o0BeMa 1podel 1—10 i

bera-cniextpomeTpuyeckmii uu bera-
pallOMETPUYECKHUM C TIPEIBAPUTEIIb-
HBIM CEJIEKTHBHBIM KOHIIEHTPHPOBa-
HHUEM ~ Sr U3 0Obema NpoObl 1—5 1

Cpeacrtsa
U3MEPEHHS

HuzkogoHoBble anbda-,
OeTta- paguoMeTpsl Ha
ocHose I1I1/1, cupH-
TUJTALIMOHHBIX JETEK-
TOPOB WY NMPOTOUHBIX
NPONOPLUOHAILHBIX
CYETYUKOR

Anb(da-CrieKTpOMETPHI
Ha ocHoBe 111/} nnu
HOHU3ALMOHHBIX HM-
MyJIbCHBIX KaMep

['amMMa-CcrieKTpOMETPSI
Ha ocHoBe [111/] niu
CUMHTUISILIMOHHBIX
NETEKTOPOB, HU3KO(PO-
HOBbIE aJIb(da-, OeTa-
paguoMeTpsl

HuskodoHoBsle anbda-,
OeTa- paqHoMeTpHl Ha
ocHose III1]l, cuuH-
THJIALMOHHBIX JeTEK-
TOPOB WJIH IPOTOYHBIX
OpONOPLUMOHAIBHBIX

| CUETUHKOB

['amMa-criekTpoMeTpbI
Ha ocHOBe II11JI unu
CLIMHTHJLJIALIHOHHBIX
AETEKTOPOB, OeTa-
paguOMETPHBI

beta-criekTpoMeTpsl,
HU3KO(POHOBLIE DeTa-
paauoOMETphI

JlnanazoH

H3MEPEHUH,
BK/Kr

0,1—10

Paguomerpuyeckuii Papuomerpsl 6—800
pagoHa



METOLQUYECKUE LOKYMEHTbDI

[Tonnoxenune 5
(cnpaBo4HoE)
Ilepedenn
METOAHK, HCI0JIb3yeMbIX MPH PAAHANHOHHOM KOHTPOJI€ IHTheBOM BOALI

5.1. IlogroroBka npo0 IMpUPOAHBIX BOJ Ui U3MEPEHHS CyMMapHO# anbda- u Oera-
aKTUBHOCTH. Metoauyeckue pekoMmeHaauuu. YTB. Hdupexropom LIMHWHKM ['HMII BHUHNU®-
TPU 'occranmapra PO 28.02.97. M.: BUMC, 1997.

5.2. Meronuka H3MEpPEHHA CYMMAapHOH anb@a- H 0eTa-aKTHBHOCTH CYXHX OCTAaTKOB
BOJHEIX NPp0oO € MOMOUIBI NPOTOYHOIO NponopuuoHaisHOro cuetunka NRR-610. lomonue-
HUE K METOIMYECKUM peKoMeHnauuaMm «lloaroroska npo0 NpUpoIHBIX BOA IJIS M3MEpPEHUS
cyMMapHO#l anb(a- U Oera-akTUBHOCTH». YTB. Hau. [leHTpa METpOJOTrHH HOHU3HPYIOIIHX
uznydeHuii ['TI BHUNOTPHU N'occtangapra PO 19.03.97.

>.3. Metoauka u3MepeHuss CyMMapHOil anb(a- U 0eTa-aKTUBHOCTH BOJIHBIX ITPoO ¢
MoMouLIbIO alb(pa-, Oeta-paguomMerpa YMOD-2000. Y1B. Hau. LleHTpa MeTpoOoruH HOHHU3H-
pyroux usnydeHui 'l BHUHM®TPU ['occtanpapra PO 10.06.97.

>.4. Meroayka BBINOJHEHUS H3MEPEHHMH OOBEMHOM AaKTHBHOCTH IOJMOHUA-210 u
cBUHIIA-210 B mpo0ax npupoOAHBIX BOA ajibda-, 0eTa-paJuoOMETPHUECKUM METOIOM C PaIHO-
xuMu4deckor noaroroBkod. Ceuaerensctso [IMWUU I'HMI] BHUM®TPHU Noccranpapra PO
Ne 49090.3H618 ot 18.12.03. CBuaerenbctBo HCAM Ne 396-50. M.: BUMC, 2001.

>.5. MeToavka BBIIOJIHEHUS U3MEPEHHUM OOBEMHONW AaKTUBHOCTH H30TONOB YypaHa
(234, 238) B npobax MpUPOAHBIX BOI aIb(Pa-CIIEKTPOMETPHYECKHM METOJIOM C pagHOXHMH-
yecKUM BheijeiaeHdeM. CsuaerensctBo LIMHWMM 'HMII BHUU®TPU ['occrannmapra PO
Ne 49090.3H628 ot 18.12.03. CBunerensctso HCAM No 381-4D. M.: BUMC, 1999.

5.6. MeroauKa BBINOJTHCHUA HU3MEPEHHUH OOBEMHOW AKTHBHOCTH H30TOIIOB paaus
(226, 228) B npobax NpUpPOAHBIX BOA raMMa-CIIEKTPOMETPUYECKHUM METOAOM C IPEIBAPH-
TenbHBIM KoHUeHTpupoBanueMm. Ceuaerenscteo LMWK I'HMIL] BHUWNOTPU I'occrangapra
P®D Ne 49090.3H623 ot 18.12.03. CBupgerennctBo HCAM No 472-510. M.: BUMC, 2000.

5.7. MeToauka BBINIOJIHEHHS HM3MEPEHHUN O00BEMHOH AKTHUBHOCTH HM30TOIIOB TOPHS
(232, 230, 228) B npupoAHbIX BOoJaxX ajlb(Pa-CICKTPOMETPHUCCKHUM METOAOM C paJHOXHMHYE-
ckorn noaroroBkou. CsuaerensctBo MWK T'HMI[ BHHUHUOTPU [occranmapra PO
Ne 49090.3H625 ot 18.12.03. CeunerenpctBo HCAM Ne 461-AD. M.: OI'YIT BUMC, 2003.

).8. MeToMKa BBIMTOJHEHUS U3MEPEHUH OOBEMHOM aKTMBHOCTH HM30TOIOB IIYTOHMS
(239+240, 238) B npobax NpUPOJHEIX BOX aib(}a-CIEKTPOMETPUYECKHMM METOIOM C PaaHo-
XuMHueckuM BbeiaesieHueM. Ceuperensctso [IMUNU I HMI BHUN®TPU T'occtannapra PO
Ne 49090.3H622 ot 18.12.03. CBuaerenbcteo HCAM No 407-5D. M.: BUMC, 1999.

>.9. MeToauuecKkHe pPEKOMEHJAllMd IO OMNpPEACICHUIO €CTECTBEHHBIX H30TOIOB: pa-
nus-224, ceunna-210, topus-232, ypana-238, panus-226 B npobax NUTHEBOI BOJLI, TOYBHI U
30J1b1 pactenuii. MP JIHUWPI M3 PCOCP. JI., 1978.

>.10. MeTtoguuyeckne pekoMEeHOAIMH II0 CAHUTAPHOMY KOHTPOJIIO 3a COAECpPKAHUEM
paguoOaKkTUBHBIX BELIECTB B 00beKTax BHewHeW cpeasl / Ilox pen. A. H. Mapes u
A. C. 3rixoBoit. M.: M3 CCCP, 1980.

5.11. MeTonuka 3KCpecCHOro U3MepeHus 00bEMHONM aKTUBHOCTH *2’Rn B BOJE C T10-

Mouibpro paguoMerpa panoHa tvna PPA-OIM. YtB. HIMHWH I'TI BHUHN®TPH ['occrannapra
PD 10.07.98.
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[Mpunoxexune 6
(cnpaBOYHOE)

Cnoco0b1 M MeTOABI
CHH)KEHHAl YPOBHEH NPHUPOAHLIX PAJHOHYKJ/IHAOB B NMHTHEBON BO¢E

6.1. B cnyyasix o60CHOBaHMA LeNeco0OpPasHOCTH pa3padOTKH M OCYLUECTBJIEHHS 3a-
IIIMTHBIX MEPONPHATHHN IJis KaXJA0HM CUCTEMBI BOJOCHAOXXEHHSA MOJDKHBI OBITh OIPENEIICHDI
ONTHMAJIbHBIE NMpOo¢UIAKTHIECKHE MeEPBL. [Ipy 3TOM y4MTBIBAIOT clieAyromue (pakToOphbl: Ka-
4eCTBO MCXOJHOM BOJBI M TpeOyeMble HapaMeTpsl 00paboTaHHOM BOABI, CIOXHOCTH B MOH-
Taxe u pabote 000pyaOBaHHUS, CTOUMOCTE aJIbTEPHATUBHBIX MEPOIPHUITHIA.

6.2. Bo3MOXXHEIMH 3aIIHTHBIMH MEPOIIPUATUSMH SIBISAIOTCS:

® OpraHu3alunsi BOIIOCHaﬁ}KeHHH 3d CUCT aJIbTCPHATUBHOI'O HCTOYHHKA,

® CMEIICHHE BOJB! U3 PA3JIMYHBIX UCTOUYHHKOB (IIOATOTOBJIIEHHOW IIOBEPXHOCTHOM
HUJIH IIOJA3€MHOM BOJBI ¢ MEHBIIUM KOJIMYECTBOM PAJUOHYKIHIOB U3 JAPYroro reojioruye-
CKOI'O TOPHU30HTA).

[TperMyIieCTBOM JAHHBIX METOJOB SBJISETCA OTCYTCTBHE JNOIOJHHUTEIBHBIX NPOOIIEM,
CBSI3aHHBIX C YTUJIM3AllUEH OTXOJO0B.

6.3. B cnyyagx, korjia HEBO3MOXHO HCIOJIb30BATh BAPHUAHTHL, YKAa3aHHBIE B I1. 6.2, U
VIAYYIUIEHHS KayecTBa BOJABI IPUMEHSIOT METOABI OYHUCTKH BOJLI OT paAUOHYKIIHJIOB: QU3HYE-
CKHe (IUCTHLIAIMS, Jera3alys), XdMHYeCcKue (peareHTHeIe, HOHHOro oOMeHa), MeMOpaHHEIe,
3JIEKTPOXHUMHYECKHE U KOMOMHHUPOBAHHEIE.

B pe3ynsrate 00paboTKH BOABI MOTYT O00Opa3OBBLIBATHCS OTXOJIbI C ITOBBIIIEHHBIM CO-
IepP>XXaHUEM paIHMOHYKIIHIOB.

6.4. Kak cTaOUNbHBIE, TAaK U PATUOAKTUBHEIE BEIIECTBA MOTYT HAXOAUTHLCS B pa3fiuy-
HBIX (opMax (MOHHOH, MOJIEKYJISIDHOM), U, CIECHOBATEJIbHO, B BHJAEC Pa3JIMYHBIX PacTBOPORB
(MCTUHHBIX, KOJUIOMJHBIX) UK BO B3BEHICHHOM COCTOSHHH. BpIOOp METOJZ1a OUMCTKH BOJHI B
3HAYUTE/ILHOW MEpe 3aBUCHUT OT €€ paIHMOHYKJIMJIHOIO COCTaBa, YPOBHEH aKTUBHOCTH U QOp-
MBI, B KOTOPOM HaXoAATCS OCHOBHBIE N03000pa3yronine paJuOHYKIHIbI.

IIppopUTETHRIMH CIIOCO0AMU yIOANCHUSA PATUOHYKIIUIOB U3 BOJbI ABISAIOTCH:

® JUIS ypaHa — HWOHHBI 00OMeH, MeMOpaHHBIE METObI (HAHOGUIBTPALlHUOHHBIEC U
OOpPaTHOOCMOTHYECKHUE);

® IS paaus — UOHHBIA OOMeH, MeMOpaHHbBIE MeTOoAbl (HAHOQPUJILTPALIMOHHBIE H
0OpPaTHOOCMOTHYECKHUE);

® JJI1 CBUHIA U IIOJIOHUA — HOHHBIK OOMEH, MeMOpaHHBIE MEeTOAbI (HaHO(DUIBTPA-
[IUOHHBIE U 0OPATHOOCMOTHYECKHUE), YTOJIbHAs QUIIbTpaLHs.

D¢ PEeKTUBHOCTh CYLIECTBYIOIIETO O0OPYAOBaHUS A 00e3KeIe3HBaHUs BOJLI H3Me-
HIETCA B AManasoHe g panoHa ot O go 90 %, nig u30TonoB ypaHa, pajans, CBHHIA U IOJIO-
HUA 0T O 10 100 % B 3aBUCHMOCTH OT IIPUMEHIEMOT0 METO/1A.

6.5. M3 yucia npuMeHaeMbIX HanOonee MpOCThIE U OOBIYHO HauboJjiee IKOHOMUYHEBIC —
OCaQUTENBHBIE METOBI, HIUPOKO UCIOJIL3yEMBIE B IIPAKTHKE BOAONOATOTOBKUA. PaguOHYyKIIH-
Abl MOXXHO YIAJIHTH IIYTEM INPIMOTO OCAXIECHHS, COOCAXACHHUA HMJIH aACOPOLMHM Ha MOJIy-
YarOIIEMCS OCaJIKE.

Ocaxnenue. Ilpu n3amenennn pH (HedTpanu3anus: KHCIIblE — U3BECTHIO, IEJIOUHEIE —
KMCJIOTaMM ) KOHIIEHTpaluuyd OOJbUIMHCTBA PAaCTBOPEHHBIX NIPHMECEH YMEHBIIAIOTCSI B COTHH
U TBICAYH pas.

Koarynsauus. BemectBa, HaxoadlHeCSd B BOJE B KOJUIOHJHOM COCTOSHHH (THAPO30-
JIH), TIOJ] BIUSHHEM KoaryJjssHTa oOpa3yroT XJIOIbS M BBHIIAJAIOT B 0Ca10K (THAPOresn), Mexa-
HHUYECKH YBJeKas 3a c000i KpyIHYyI0 B3BeCh. OMHOBpPEMEHHO oOpa3yroluecs XJIOMbsI Koary-
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ngHTa aacopOUpPyIOT Ha CBOCH MOBEPXHOCTH M YBJIEKAIOT HAa JHO KOJUIOMAHBIE U TOHKOJUC-
epripOBAHHBIE YAaCTHULBI, T. €. 00ecneUnBaloT yAaleHHE NPUMECER NMyTeM HX aACOpOIHH H
coocaxaenusa. Hanbosee 3¢ ¢peKTUBHBI NMTPOLUECCH] KOATryIAIHH B LICJTOYHOK cpene. B kadect-
pe KOaryJISHTOB HMCHOJB3yIOT T'HAPOOKHCH ATOMHHHS, Xelie3a, pochaThl ¢ U3BECTHIO, IY-
6WILHYIO KHCJIOTY MJIH TaHUH C H3BECTHIO U JP.

[IoCKOJbKY pa3nuyHble PaIMOHYKIHIbl HAXOAATCSA B pa3NUYHbIX GopMmax, 3¢ PeKTHB-
HOCTb X YAAJICHUS MOCPEACTBOM JaHHOIO METOoAa JajieKo He OJAHO3HauHa. Hanpumep, npu
MCIIOJIb30BAaHHUH B KQYECTBE KOAryJifHTAa MMPOOKMCH aJIIOMHHHS HJIH XeJie3a MOXKHO 3¢ dek-
THBHO YIAQJIUTh BCE KATHOHBI, 32 HCKIIIOUECHHEM IIEJIOYHBIX U IETOYHO3EMEIBHBIX METAILIOB,
AHHOHBI XK€ YIAJISIOTCS JIMIIbL B HEOOJNBIIOMH CTENEHH.

Koaryysiniusa ¥ OTCTauBaHHE NIPUMEHSIOTCS Ha MIPAKTHKE B COYETAaHMHU ¢ PUIBTpalMei
gepe3 MeCYaHble (PUIBTPBI, KOTOPBIE UCHOJB3YIOT HUCKIIOYHUTENBHO IS MEXAaHHYECKOH 3a-
JIEP)KKHA B3BELICHHBIX YACTHUL], HE YCHEBIIMX OCECTh B OTCTOMHUKaX. HeGonpmas copOLMOH-
Had €MKOCTb 3THX YCTPOMCTB HCKIIIOYAET BO3MOXHOCTh HCIIOJIb30BaHHSA HX KaK CaMOCTOS-
TEIbHBIX OYHCTHRIX arperaTos.

O(PPEKTUBHOCTh OYUCTKH ¢ IPUMEHCHHEM METOJA KoaryJsalHH H OTCTauBaHUA Ui
pa3HbIX pacTtBOpoB coctasigeT OT 0 1o 90 %. PaccMoTpeHHble METOAB MOXHO NPUMEHSATH
w11 00pabOTKH OTHOCHTEABHO OOJBIIUX O0BEMOB BOJbI ¢ HU3KMMH YPOBHSIMH paJguoOaKTHB-
HOCTH, KOTOpBIE TpeOYyeTCsA YMEHBIIWTh MPUMEPHO BABOEC.

[IpeuMy1LIECTBOM OCAAUTEBHBIX METOJIOB OYHUCTKH BOJBI KPOME 3KOHOMHYHOCTH $B-
JISETCA UX YHHUBEPCAIBHOCTB, T. €. CIIOCOOHOCTE 00€3BpEKUBATh BOAY C COAECPKAHUEM pa3HO-
00pa3HbIX IMpuMeceH (MEXaHMUYECKHX, XUMHUYECKHUX) H Pa3IMIHOr0 paJuOHYKIHJHOIO COCTa-
Ba. HeloCTaTOK AAHHBIX METOJ0B — OOpa3oBaHME 3HAYMTEIBLHOIO KOJIMYECTBA AKTHMBHBIX
UIAMOB (IIPEUMYLUECTBEHHO B BHJIE OCAJKOB), HYXIAIOLIUXCA B JIOMOJIHUTEIBHOK 00padoT-
K€, [IOCIEAYIOIEM YAAICHUM U 3aXOPOHEHHH.

6.6. DneKTpoAUaAIN3 U JJICKTPOKOoarynauusa. MeTos 3/eKTpoauain3a OCHOBAH Ha y/a-
JICHHHU U3 pacTBOpa HOHOB PACTBOPEHHBIX BEILICCTB ITyTEM H30HPATEIBHOrO UX IEpEeHOCa ye-
pe3 MeMOpaHbl, CEJICKTUBHbIE K 3THUM HMOHaM, B II0JIE MOCTOAHHOIO 3JEKTPHUYECKOI'0 TOKA.
D¢ (PeKTHBHOCTE METOJIa JIOCTATOYHO BBICOKA: KOI(PHIIHEHT OYHCTKH OT PaJHOAKTHBHBIX
BELIECTB 1A anbda-usnyyareici (IIyToHuM, nosouuii) coctasndetr 100 %, misa 6era- 99,8—
100,0 %. Conepxanue coneii ymenpinaercs ¢ 10 10 10™ %. OTHocuTenbHAS IIPOCTOTA U BBHI-
cokas 3p(HEeKTHBHOCTD MO3BOJISAIOT CYUTATH €0 NMEPCIEKTUBHBIM JUISI MPAKTHYECKOTO HCIIOJIb-
30BaHUA. OHAKO MIHPOKOE BHECAPCHHE €r0 B MPAKTHKY IIOKA BCTPEYAECT 3aTPYJHEHUS TEXHH-
YECKOro ¥ 3KOHOMHUYECKOI0 XapaKrepa.

JIpyruM NepCrieKTUBHBIM METOAOM 0€3peareHTHOM OYHMCTKH SBISCTCS 3JICKTPOKOAry-
aauus. [IppHIUIT JaHHOrO MeT01a OCHOBAH HA CBOMCTBAX METATIHYECKOTO (QJIFOMUHHEBOTO)
aHOJa MOJ JEHCTBHEM MOCTOSHHOIO TOKA IMEPEXOJWTh B OUYMIAEMYIO BOAY, 0Opa3oBEIBas B
HEH XJIObS TMJIPOOKHCH AJIOMHUHMS, COPOUPYIONIUE HA IOBEPXHOCTH HAXOIAIINECS B BOJIE
IPUMECH U YBJIEKAIOIIME UX HA JHO. bOJNBIIMM NPEUMYIECTBOM €r0 SBISETCS MAoe KOJIH-
YeCTBO 00pa3yrOIUXCA IIJIaMOB.

6.7. MonHblili 0OMeH. JlaHHBIA MeToZ 0a3upyeTCsa Ha CIIOCOOHOCTH HEKOTOPBIX Mare-
pHasgoB (MOHHTOB) BCJAEACTBHE OOMEHA MOHOB M3BJICKATh U3 PAaCTBOPOB HAXOJAUIUECS B HHUX
KaTHOHbI, aHHOHBI (WJIX B T€ M JAPYTHE OJHOBPEMEHHO) KaK CTAaOMJIbHBIX, TAK U paJTHOAKTHB-
HBIX HYKJIMJIO0B. [{UK/JI OYHCTKH BOJBI C IOMOILBIO HOHUTOB COCTOHT H3 IMOCJICAOBATEIILHO
IPOBOAUMEBIX OIlepalluil (PUJIBTPOBAHUSA U PEre¢HEpAllUU.

B kauyecTBe HOHHUTOB B HACTOSAIIEE BPEMS MCIOJIB3YIOT OPraHUYECKUE U HEOpraHuye-
CKHe coeauHeHus. M3 oprann4yecknx Hau0o0J1ee IMPOKO NMPUMEHAKOTCH CHHTCTHYECKHE CMO-
JIbI (KaTHOHHUTBI H AHMOHHUTBI) PA3JIMUHBIX MApOK, CYJIb(OYroJib, LIEOJUTHI U JIp.
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OCHOBHBIE TEXHOJIOTMYECKUE TPEOOBAHUS K HOHHUTAM CBOIATCS K CIEAYIOLIEMY: XO-
poinasi paboyass HOHOOOMEHHAasA CIOCOOHOCTh, BO3MOXHO OO0JIbIIas CKOPOCTb MOHOOOMEHA,
JIETKOCTH pereHepaluy ¢ UCHOJIb30BaHUEM MaJIoro obheMa INPOMBIBHOM JKHJIKOCTH, OrpaHHU-
qeHHasd HA0YXaeMOCTh U HEBBICOKOE THAPABINUECCKOE CONIPOTUBIIEHHE TIPH padOYei CKOPOCTH
¢uabTpallii, YCTOMUMBOCTh K MEXaHUYECKUM (MCTUPAHHIO), XHMHUYECKHM (KHCJIOTBI, MIEJIO-
44, OKHCJIUTENIN) U TEMNIEPATYPHBIM BO3AEUCTBUAIM. MOHUTHI HEe JOKHBI OKpALIMBATh BOAY,
[IpuaaBaThk BOJC 3alax, IPHUBKYC, MYTHOCTb, U3MEHATH pH 3a npenensl 6,5—8,5, BIACIATD B
BOJY BPEIHBIC A4 310POBbS BEILISCTBA, YBEIMUYUBATH COAECPXKAHUE B OUHUINAEMON BOJIE MUK-
POOPraHU3MOB.

[Ipn npoekTHpPOBAaHUH MOHOOOMEHHBIX YCTAHOBOK YUHMTBIBAIOT BCE 3TH (PAKTOPHI U B
HEOOXOAUMBIX CJIy4asX SKCIEPUMEHTAIBHO OIPEUECSISIIOT OINTHMAJIbHBIE TEXHOJIOTHH COpO-
[UH-eCOpOLIUH.

Bricokas 3¢ (dEeKTHBHOCTh METOAa HOHHOTO 0OMEHA, MOJIHAS BO3MOXHOCTh HCHOJIB30-
BaHUs €ro mnpH JroboM 00beMe BOJ MO3BOJISIOT CUHTATh €r0 OJHUM U3 Haubosiee Nnepcriek-
TUBHBIX JUUISI OYHUCTKH BOJbI OT PAIHUOHYKIHUIOB.

CHUJIBHOOCHOBHBIE aHHUOHHUTHI B (popMe XJiopHuja yaaisatoT 6osiee yeM 95 % ypana He-
3aBUCHMO OT KayecCTBa CHIpOM BOABIL. JPOEKTHBHOCTH YAAJICHUS palds B CHCTEMaXx, COAEP-
KaIUX CUJIbHOKHUCIIbIE KATHOHUTHI B POpME HaTpus, coctanisieT 90—95 %.

OPPeKTUBHOCTL yHaNCHUS CBUHUA U NOJIOHUAS W3IMEHSCTCS B HIMPOKOM JUara3zoHe
(35—100 %). MexaHu3M yaajJleHUs 3THUX HYKJIHIOB — TOJIBKO YAaCTUYHO HOHHBIM OOMEH.
bospmas 4yacTe 3TUX HYKIHAOB B €CTECTBEHHBIX BOJIAX HAXOJUTCS B BUJE KOJJIOUIHBIX 4aC-
THII ¥ HX YMEHBIIICHHE CBA3BIBAIOT ¢ aJcCOopOIiHe Ha HOHOOOMEHHBIX CMOJIax.

BMecTe ¢ TeéM, BCE CHCTEMBbI HA OCHOBE HOHHOT0O 0OMEHA UMEIOT U psij] O0IIMX HEIOC-
TaTKOB.

e Ilponeccsl HOHHOrO 0OMEHA HE ABJIAIOTCS CHECHU(PUUYECKUMU IS pajuoaKTHB-
HBIX BEIIECTB U HApAAy C paJlUuOaKTHBHBIMHM HA MOHOOOMEHHBIX MaTepualiaXx 3aJcpKHUBa-
I0TCS CTAOUJIBHBIE HYKJIMABL. DTO OOCTOATENBCTBO CYHIECTBEHHO BiaMseT Ha 3(PPEKTHUB-
HOCTh OYHCTKHU, KOTOpass B 3HAYUTEJIIBHON CTEIEHHW 3aBUCHT OT IIPUCYTCTBHUSI B BOJIaX CTa-
OMNBHBIX GOPM XUMHUUYECKHX 3JIEMEHTOB, OT HYKJIHUA0B KOTOPBHIX HAA0 OCBOOOIHUTHCS.

e Ha sppexTnBHOCTH pabOThl MOHOOOMEHHBIX (PUIIBTPOB, HE3aBUCHUMO OT UX KOH-
CTPYKUHMH (KOJIOHKH, MJIACTUHBI), MOTYT CYIIECTBEHHO BJIHUSATh pa3HYHbIE IIPUMECH, CO-
Jepxamuecs B BoJax (B3BEILICHHBIE BELUIESCTBA, MblJIa, MacJa U Ap.). DTH IPUMECH, 3aI0JI-
HAsl TOPB!I QUIBTPOB UMK 00BOJIAKKBAS NOBEPXHOCTh HOHOOOMEHHOTO MaTepHuasa, 1o Ccy-
HIECTBY, NPENATCTBYIOT Ipoileccy GuibTpauun ¥ noHooOMeHa. Hanuuue B BOJe IpHPOI-
HBIX OPraHUYECKUX BEIIECTB (B TOM YHUCIE M OPraHMYECKOIO JKeje3a) TakKe MOXKeT
yXyamarh GUIbTPallHOHHBIE U MOHOOOMEHHBIE CBOMCTBA HOHUTOB, «3apacTaHUIO» CMOJIBI
OPraHHYECKON MJICHKOW, KOTOpas OJHOBPEMEHHO CIYXUT MUTATCNLHONW Cpelior s Oak-
Tepuil. O0a 3Tux QakTopa TpeOyroT 00Jiee YacTOM pereHepanuu, 4YTo NPUBOJIUT K YBEIIH-
YEHUIO pacxoja COJIH.

e B mpouecce 3kcmniayatallud HOHOOOMEHHbIE (HILTPHI HAKAIJIMBAIOT paJHOaK-
TUBHBIE BEIECTBA. B pe3ynbrare coaepKaHue NPUPOAHBIX PaJHOHYKIHIOB B 0TpaboTaB-
IIUX CBOM pecypc nmarponax MoxeT gocturars 100 bx/r. IIpu perenepanuu guKCHpPOBaH-
HbI€ HOHOOOMEHHBIM (PUJIBTPOM PaJHOHYKJIHUABI NMEPEXOJASAT B PAaCTBOPBI, AKTUBHOCTEL KO-
TOPBIX IIPEBBIIACT AKTUBHOCTh HeoOpaboTanueIX BoA B 10—30 pa3. OO6pa3oBaHue 0TXO-
JIOB C MOBBIUIEHHBIM COAEPXKAaHUEM IIPHPOAHBIX PAJUOHYKIUIOB MOXET OrpaHUYHUTE NPH-
MEHUMOCTE 3TOH TE€XHOJIOTHH JJI YaCTHBIX JOMOB.

e HecoOxoauMo OTMETUTH TAKXE, UTO IPH HOHUPOBAHHUH BOJIBI HA aHHOHOOOMEH-
HBIX CMOJIaX OJHOBPEMEHHO C U3BJICYCHHEM PAJUOHYKIHUIOB YMEHBIIAETCSI MYTHOCTL BO-
nel, yaansiorcs ¢ocdatel, cyab@arsl, HUTpathl. [Ipu GUIBTpOBaHHH BOJBI YEpPE3 KATHO-
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HOOOMEHHBIE CMOJIBI COKpalllaeTCst COACPXKAaHHUE XKejle3a W MapraHila, KajJbllUs, MarHus,
cyn1b(daToB, XJIOpPUIOB. bonee unu MeHee MOJIHOE ynaneHHe OOILel XKEeCTKOCTH OTpHIIa-
TEJIbHO OLICHUBAETCH ¢ TOYKH 3PEHHUSA BJIMSHHUS HA 3J0pOBHE H NPHBOJAHUT K YBEJIMUYESHHIO
KOPPO3UOHHON aKTHBHOCTH BOABI. JTO MOXHO HU30€XaThb, UCIIOJIL3YS BMECTO CMOJI B Ha-
TPUEBBIX (OpMaX CMOJIBI B (OpME KaIbLIUS.

TeM He MeHee, UMEHHO IPUMEHEHUE HOHOOOMEHHBIX CMOJI TIPEACTaBIsIeTCsS Hanboee
nepCHEeKTUBHBIM HampasJICHUEM B 00pbOe C paauOHYKIHAAMU B BOJIe. 3aja4a 3aKJIIouyaeTcs B
TOM, YTOOBI [1OA00paTh TaKyI0 KOMOHHALIUID HOHOOOMEHHBIX CMOJI (MOQYaC BEChbMA CIIOXKHYIO
¥ MHOTOKOMIIOHEHTHY10), KOTOpas Ob11a 0651 3P(PEKTUBHA B JOCTATOYHO IIMPOKHUX Iperesiax
MapaMeTpoOB KauyeCTBa BOJbI.

6.8. MeMmOpanHbie MeToasl. Cpeqd METOJOB BOLOOYHCTKH 0c000€ MECTO 3aHUMAIOT
BHICOKOTEXHOJIOTUYHBIE U 3P (PEKTUBHbIE MEeMOpaHHBIE TEXHOJOTHH. [IpHHIMI MX pabOTEH
COCTOHUT B IPOIYCKAaHHUUA UCXOJHOM BOJABI 110 AAaBJIEHUEM 4Yepe3 MOJYyNPOHHUIIAEMYI0 MeMOpa-
Hy, KOTOpas pas3felisiecT BOAY Ha JBa HUTIE HE CONPUKACAIOIIMXCH MOTOKA: PUIBTpaT (OYH-
[IIeHHAs BOJla) U KOHIEHTPAT (CKOHLICHTPUPOBAHHBIA PACTBOP IIpuUMeEceii).

MemMmbpaHa npeacrasisetr co00H MUKPOITOPUCTBIN MaTrepuall. PasMep 3aJiepiKHBaEMBIX
IpUMECEN OnpeaeseTcs pa3MepoM nop MeMOpaHbl. Bee npuMecH, nmpeBocXoasiye 1Mo pas-
MEpPY IIOpBI MEMOpaHBbI, YAAIAIOTCSA B OAHY CTagul0. Pa3inyaioT 4YeThipe THIIA MeMOpaH:

e MHUKpouinbTpanuoHHsie (MF),
o yiabTpadunsrpanuonusie (UF),
o HaHouIbTpanmoHHbie (NF)

e oOpaTtHOOCMOTHYECKHE (RO).

RO-meMOpaHbl SBIAIOTCS CaMbIMH CENEeKTUBHBIMH. OHH 3anepxxuBaror 97-—99 %
BCEX pacTBOPEHHBIX BellecTB. UF-MeMOpaHbl 3a1epXXUBAIOT TOJBKO KPYIHBIE OPraHUYECKHE
MOJIEKYIBI (MOJIEKYJIApHbIA Bec Oonbuie 10 000), xommongHusle 4YacTHIBI, MUKPOOPraHHU3MBL.
NF-memOpanb! 3auuMaroT npomexyroyHoe Mexay RO u UF monoxenue. OHM npomyckaror
15—90 % coJieil B 3aBUCHMOCTU OT CTPYKTYpbl MeMOpaHbsl. MF-MeMOpaHb! SBJISIOTCA CaMbl-
MU IrpyOBIMU CpPENU NEPEUYUCIICHHBIX TUIIOB. OHM 3a€PXXUBAIOT TOJIBKO B3BEIIICHHBIE U BBHICO-
KOMOJIEKYJISIDHBIE YAaCTHIIB], ITpeBrimaronme 0,1 MKM.

OCHOBHBIM KPHTEPHEM I BbIOOpa MEMOPAaHHOM T€XHOJIOTUH SBJISIIOTCS TpeOOBaHKS
K Ka4eCTBY OUYMUICHHOM BOABL. RO-CHCTEMBI HCIIONB3YIOTCS, KOTrJa HEOOXOAUMO YIAAIUTh HeE-
OpraHMYeCcKUe COJIM U OOJIBIIMHCTBO NpuMeceit; NF-CUCTeMBbl NPUMEHSIOTCS, KOTJa HYXHO
CHU3UTh COACPXKKAHUE HEOPraHUYECKHUX COJIEH JUIIb 4acTHYHO; UlF-cucTeMbl UCIIOIB3YIOTCA,
Korjga HeoOXOJUMO YyIalIHUTh TOJBbKO BBICOKOMOJIEKYIISIPHBIE OpPraHHYeCKHE COeIHHEHUS U
B3BECU. M -IpUMEHAIOT B OCHOBHOM Ha 3Tall€ [PEABAPUTEIIBHON OYHUCTKH.

bonpmmmHCcTBO NF- 1 RO-cHCcTeM 0anHaKOBO CIOCOOHBI yaanaThk cBeImie 90 % pamguo-
aKTUBHBIX yYpaHa, pajJus, CBUHLIA U MOJIOHHA.

[IpenMyniecTBaMH MEMOpAHHBIX TEXHOJIOTHH BOAONOANOTOBKH IIOMHMO CTCIHCHHM
OYMUCTKH BOJBI ABJISIOTCS HU3KHE 3HEPro3arparhl, OTCYTCTBUE XUMHUYECKHX pEareHToB, pado-
Ta B aBTOMAaTHUYECKOM PEXHUME, IIPOCTOTA IKCIIJIyaTallul U 00C/Iy)XKHBAHKA, KOMITAKTHOCTb.

HenocratkamMmun MeMOpaHHBIX METOJOB SIBJISIFOTCS:

¢ HH3Kas MHUHepaJH3allusi OUYHIICHHON BOABI U MOHUKEHHOE 3HayeHue pH;

® B HEKOTOPHIX CIy4asX oOpa3zoBaHHE OTXOHAOB C ITOBBIIICHHBIM COJCP)KaHHUEM IIPUPO/I-
HBIX PaJMOHYKJIMIOB (0TpaboTaHHbIe MEMOpaHbl, OOpaTHBIE BODI).

Kpome Toro, npaktuueckoe NpuMEHEHUE MeMOpaH OrpaHUYEHO CIECIYIOIUMHU (aKTo-
pamu:

e MeMOpaHBl Jaxe B OOJIbIIEH CTEIEHU, YEM I'PAHYJIUPOBAHHBIE (QUIBTPYIOIIUE
Cpeabl H HOHOOOMEHHBIE CMOJIBI, KPHTHYHBI K «3apacTaHHIO» OPraHHKOH M 3a0HBaHHIO
TOBEPXHOCTH HEPACTBOPHMBIMHM YacTHLAMH. JTO O3HAYAET, YTO MeMOpaHHbIEe CHCTEMBI
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TpeOYIOT JOCTAaTOYHO THIATCJIILHOM NMpEIBApPUTENbHON MOJArOTOBKH BOABI, B HACTHOCTH —
yAaJICHUS B3BECEH U OPraHHKH;

® BEICOKag CTOMMOCTh. X NnpuMeHeHHEe peHTa0eIbHO TOJMBKO TaM, I'Ie TpedyeTcs
O4YEHb BBICOKOE KAa4e€CTBO BOAB! (HapUMEp, B NUIIECBOH M (hapMaI€BTHUYECKON IIPOMBIIII-
NEHHOCTH, MEIUIIHHE, IPOU3BOJACTBE BOOPYKEHHUA, KOCMHUYECKHX HCCIEHOBAHUAX).

6.9. luctuisAIus, NeperodkKa, pa3Ae/ICHUE XKUJKUX cMecell Ha OTJIMYaloIIHeCs 110 COo-
ctaBy (pakuuH. IIpoiecc ocHOBaH Ha pa3jIUUUM TEMIIEPATYP KHUIIEHHS KOMIIOHEHTOB CMECH.
JIUCTUINSIUS TPON3BOAUTCS C LENBIO OCBOOOXKACHUS KHUAKOCTH OT B3BEHICHHBLIX B HEH ITpH-
MeCEN UM IUIS BBIACJICHUS O0Jiee JIETYUUX YacTEeH.

B 3aBHCHMOCTH OT (PU3HUUYECKHX CBOMCTB KOMIOHEHTOB pa3/IcIgEMbIX XHJIKHX CMECEeH
IPUMEHSAIOT pa3IMYHbIe CITOCOOBI MUCTHIUIANUHU (nMpocTas, (PpaKknuOHHAs!, paBHOBECHAsI, MO-
nexkyisapHas). Ilpoctad qucTHIIAIHSA TPOBOAUTCSH YACTHYHBIM HCITAPEHUEM KUIISINEH XU IKOH
CMECH, HEMPEPHIBHBIM OTBOJOM M MOCJIEAYIOLIEH KOHIeHcauueid oOpa3oBaBHIMXCS MapOB.
[Tpu >TOM, MexaHHM4YeCKHE YaCTHIBI, COJAEpXKalUecs B BoJe (BKitouas OakTepHH, BUPYCHI, a
TaK)Xe KOJUIOHAb! ¥ B3BEUIEHHBIC YACTHIILI) OKA3bIBAIOTCA CIHINKOM TSXKENIBLIMH, YTOOBI OBITE
MOJAXBAaYeHHBIMHA napoM. OJHOBPEMEHHO TOYTH BCE PACTBOPEHHLIE B BOJIE XMMHUYECKHE Be-
mecTBa (BKJIIOYAs COJIM Jejie3a, APYTHX TAXKEIbIX METAUIOB, COJIH XECTKOCTH, PalMOHYKJIIH-
bl M T. .) JOCTUTAIOT Ipeesia CBOEH paCTBOPUMOCTH (3a CUET MOBHIICHHOH TeMIIEPaTyphI U
YBEJIMYEHUA KOHUCHTpAIMKN) H BEIIANAIOT B OCAJIOK.

JIUCTHIUTMPOBaHHYIO BOAY OOCTATOYHO INMMPOKO HUCIOJIB3YKOT B IPOMBIIIJIEHHOCTH,
MEJMIIUHE, B XUMHUUYECKHX Jaboparopusax. B ObITy e JUCTHILISTOPBI HE HAIIH INHPOKOTO
IIPUMECHEHUS 110 CICAYIOUIMM IIPUYNHAM:

¢ OBITOBBIE JUCTHIJIATOPHI HMEIOT MaJIy0 NPOU3BOAUTENBLHOCTE (0KOI0 1 11/4);

e B Ooiliepe TUCTHINAATOPA HOCTOAHHO 006pa3yrOTCAa 0CaA0K, HAKHUIb H T. II., KOTO-
pbl€ HEOOXOAUMO PEryJISpHO YAAJIATD;
® JHMCTHJUISTOPHI U3JIy4arOT TEIJIO U B JOBOJIbHO 3HAUHTEJILHBIX KOJIHYECTBAX;

® JNUCTHIIATOPHI MOTPEONAIOT 3HAYUTENBHOE KOJIMYECTBO JJEKTPOSHEPrHH, YTO
/I MHOTUX NMPHUMEHEHUH JE€NaeT UX MCIOJb30BAHUE MeHee peHTa0eIbHBIM, YeM 00parT-
HbIA OCMOC WJIM JIEMHHEpanyu3alusi Ha HOHOOOMEHHBIX CMOJIAX.

30



METOLOUYECKNE L[OKYMEHTbI

[lpunoxeHue 7
(CnpaBo4HoE)

CnocoObI 1 MeTOBI YAaJI€EHUH PAaJOHA U3 NUTHLEBOH BO/BI

7.1. Jlng ynanenust pajoHa U3 BOABI IPUMEHSAIOT CIEAYIOIINE OCHOBHBIE METOABI. OT-
cTauBaHUE, adpaiius, GUIbTPOBAaHUE BOALI UEPE3 AKTUBUPOBAHHBIN YIOJIb.

7.2. Aspanus. Haubonee yacto npumeHsaeMbIM 3O (HEKTUBHBIM METOJIOM yaJIeHUS pa-
J0HA SABJIIETCS aj’panusi BOABI NIepe] nojayer B BOAOIIPOBOAHYIO ceTh (0oiee 95 %).

Be100op cucTteMbl i1 yOICHUS pajoHa, OCHOBAHHOW Ha a’pallMy, 3aBHCHT OT pgaa
(paKTOPOB:

® CpPEIHEro BOAONMOTPEOJICHHUS;

MaKCHMaJbHOI0O MTHOBEHHOTO NOTPEOJICHUS BObI;

KOHLUEHTPAlUU pajoHa B HeoOpabOTaHHOU BoJe;

OTPeOHOCTH B OUUILIEHHOHN BOJE;

HEOOXOIMMOCTH YCTaHOBKH JONOJHUTEILHOIO 000pyA0BaHHA 00pabOTKH;
TpeOOBAHHUM K IIOMEIICHHUIO, II€ NPOBOJUTCI OYHUCTKA BOJBIL;
00Cy>XUBaHUS CUCTEMBI.

Aspaiiiss MOXET IIPOBOAUTHCS CBOOOAHBLIM H3JIUBOM, (HOHTAaHHpOBaHHEM (OpHI3raib-
HBIC YCTAHOBKH), AYLIUPOBAHHEM, C MOMOIIBIO BOJOBO3AYIIHOIO HUHXEKTOpa (TpyOa BeHTy-
pH) UJIH KOMIIpeccopa.

[lepBric Tpu cnocoba aj’palMu HCHOJIB3YIOTCS, KaK IPaBHJIO, HA MYHHUIIMNAIbHBIX
CTAHIMAX OYHCTKH PA3JIMYHOH NMPOHU3BOAUTEILHOCTH. X HEJOCTATOK — MOBHIIIEHHAS BJIAX-
HOCTh OKOJIO YCTAHOBKH, HEOOXOJAMMOCTb ITIOBBICHUTEJIBHOTO HACOCHOTO OOOpYIOBaHHUS H
o0e33apaXUBaHUsA H3-3a BO3MOXXHOCTH MHKPOOMOJIOTHYECKOIO 3arpsa3HEHHUs] a’pHpOBAHHOM
BoAbl. [IosTOMY O0NBUINHM MHTEpPEC BBIZLIBAET adpalys ¢ MOMOILILIO BOJOBO3AYIIHBIX HHKEK-
TOPOB H KOMIIpeccOopoB (0apOotax). [l ycTOH4YMBOM pabOTH HHXXEKTOPA HEOOXOIMM JIOCTa-
TOYHO BBICOKMH pacxo]l BOJbI Yepe3 Hero IpH Iiepenaje JaBJICHHS OKOJIO TpexX atMmocdep.
OCHOBHOH HEAOCTATOK 3TOT0 criocoba aspalldd — 3HAUUTEJILHOE THAPABIIHYECKOE CONPOTHUB-
JICHHUE, CO31aBACMOE UHKEKTOPOM.

IIpu aspanuu BOAbI OXHOBPEMEHHO C PAJIOHOM YAAIAIOTCA yriekucjora (67—99 %),
CEpOBOJOPO U JIpPYTHE ra3bl, CHHXAIOTCS KOHLIEHTPALIMH Kejle3a 1 Mapranua. Boaa Hachiia-
€TCA KMCJIOPOJIOM, YTO YJIYUILIAET €€ BKYC H YMEHBIIAET KOPPO3UOHHYIO AaKTUBHOCTH BOJHI.

Jlpyrue mnapaMeTpbl BOAbl U3MEHSIOTCI HE3HAYUTEIBHO. PUBHKO-XUMHUYECKHE CBOM-
CTBA H MHKPOOHOJIOrHYECKHUE IIOKA3aTENN BOABI OCTAIOTCSH XOPOIINMH.

[Ipu BBICOKMX KOHIEHTpaIHUAX pajoHa B HEOOpabOTaHHOI BOJIE, OHA IOCJE ajpalHu
NOJDKHA OBITh BBIIESP)KAHA B pe3epByapax AJIs pacnana J04YepHHUX MPOJYKTOB pacliazia pajoHa
"Pb ¢ 2145y

[Ipu aspauum BoAbl B BO3AYX NOMELUIEHWA MOTYT MHTEHCHUBHO MOCTYINAaTh U30TOIbI
pagona (Rn**, Rn**"), a taxe o6pasyromuecs 13 HIX KOPOTKOXHBYILHE J0YSPHHE IIPOLYK-
Te1 (JIITP u JIIIT). B MecTax pasMelneHUus: PUIBTPOB-OUUCTUTENIEH U a3paTOPOB HEOOXOIUMO
OpraHu30BaTh paJUAIllHOHHBIM KOHTPOJIb 110 MOILIHOCTH 03Bl FaMMa-U3JIy4YeHH, a TaKXXe Ha
pabounx MecTax I10 COAEPKaHHUIO H30TOMOB PaJoHA U UX JOYECPHUX ITPOAYKTOB B BO3OYXE.

7.3. YronpHble GunbTpbl. QUIBTPOBAHUE YEPE3 AKTUBHPOBAHHBIM yroJb MOXHO CUH-
TaTh HEJIOPOTUM H JIETKHM CIIOCOOOM CHMXEHUS COACPXKaHHA paJoHa B IUTHEBOM BOJE. AK-
THUBUPOBAHHBLIM yrojb VK€ JJaBHO IIPUMEHSETCS B BOJOOYUCTKE JIA YJIYUYIICHHS OpraHoJIer-
THYECKHUX IOKa3aTelieii KayecTBa BOJIbI (YCTPAHEHHUs MIOCTOPOHHETO NIPUBKYCA, 3anaxa, 1iBeT-
HOCTH). bnaromapst cBoeil BBICOKOM aJACOpPOIIMOHHON CIOCOOHOCTH aKTHBUPOBAHHBIN yrojb
30 (PEeKTUBHO MOIJIOMIAET OCTATOUYHEIN XJIOp, PACTBOPEHHBIC I'a3bl, OPraHHYECKHE COEMUHEHMS.
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QOUILTP Ha OCHOBE KQUECTBEHHOI0 aKTUBUPOBAHHOIO YIS CIIOCOOEH yAAIUTh 10 99,7 % pa-
noHa. Co BpeMeHeM 3TOT mokasarenb nagaer go 79 %. IlpuuuHol CHMXXEHHMS CTEIICHU aj-
copOLIMY paZjoHa KPOME CHHIXKCHHUS COPOLIMOHHOM €EMKOCTH YIOJBbHOTO (PUIIHTPa MOXKET ObITh
HaJIM4He B BOJE OpraHHYEeCKHUX BEIIECTB U BBICOKMX KOHIICHTpAIlMH ypaHa. 3achbillKa (PUIBT-
POB H3 AaKTUBUPOBAHHOIO yIjd TpedyeT NepUuoaudeckor 3amMeHbl. Mcnmonb3oBaHue Iiepen
YVTOJILHBEIM (PUIBTPOM yMSATYHTENEH BOABI HA HOHOOOMEHHBIX CMOJIaX IMO3BOJIAET YIAJIHTH
ypaH ¥ OJJHOBPEMEHHO MOBBICHUTH 3)(EKTHBHOCTEL copbipu no 85 %. Jlins 6oprOBI ¢ OHOJIO-
THYECKUM 3apacTaHHEM MPUMEHSAIOT TAKX€ CHEUHAIbHBIE YITIH ¢ OaKTepHOCTAaTHYECKUMH
[IpUCAJKaMH.

B HacTtosiuee BpeMs 171 YBEJIHUYEHUSA pecypca paboThl NPUMEHAIOT aKTHBUPOBAHHBIH
YroJib B3 CKOPJIYIIbI KOKOCa, aACOpOLUHOHHAaA CIIOCOOHOCTh KOTOPOro B 4 pa3a BBILIE, YEM YI-
151, MOJY4YaeMoTro TPaAUIIMOHHBIMHA METOIaMH (HAIPUMED, U3 IPEBECUHBI OEpe3Hhl).

CrneayeT UMETh B BHIY, YTO Hapaay ¢ PagoHOM (UILTPHI CIIOCOOHBI afcopOUpPOBATH
pa3IH4YHbIC KOJIHYECTBA ypaHa, paaus U NPOAYKTOB pacmnaaa pajaoHa. [lockonbky modepHHE
NPOAYKTHI paclaja paJoHa MOI'YT HaKaIUIMBaThbCsA Ha (QUIbTPe, PUILTP NPH ONpenesICHHBIX
YCJIOBHSAX CTAHOBHUTCS HCTOYHUKOM raMMa-u3jiydyeHus. MomHOCTh 1036kl Ha MOBEPXHOCTH I10-
CTOSTHHO HCIIOJb3yeMOro (UIbTpa U BOJIM3HU HEro 3aBUCHUT OT KOHIIEHTPAIIMH paJoHa B HEOO-
paboOTaHHOH BoOJE, €XEJHEBHOr0 BOJAOMOTpeONIeHUss, 00ObeMa (PUIbTPA H MOXKET JOCTHIATh
HecKOJbKHX MK3B/4 (mo 100 Mx3B/4).

B Mmecrtax pa3memeHus QUIBTPOB HEOOXOAMMO OPraHM30BaTh PAJHALMOHHBIA KOH-
TPOJIb 10 MOUIHOCTH J03bI FraMMa-U3JIyuYCHUS, TAKXKE CIEAYET ONPEACIUTE NOPAIOK oOpalle-
HHUS ¢ OTpabOTaBIUIMMH CBOH pecypc PpUIIbLTpaMAH.

YuuTheIBas yBEJHUYCHHE MOIIHOCTH JO3bl HA MOBEPXHOCTH M BOJIM3HM MOCTOSHHO HC-
10JIb3yeMOro (hUIbTpa, IPUMEHEHUE JaHHOIO METOJa LENeCOo00pa3sHO TONMLKO B ClIyyae He-
BBICOKHX KOHLIEHTpALUHA paJloHa B UCXOOHOH BOJE.
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