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B. I. Xonowa, €. B. Cobomosuy
KOHIEITIISA YOPHOBWJIbLCHKOI 30HA BIJUYKEHHS HA TEPUTOPIi YKPAIHU

Bracninok karactpodu Ha IV eneprobmoni YopHoOmnbcekoi AEC, mo cramacs B 1986 p., HaBKoNMIIHE
NIPUPOJTHE CepPEeOBHILE 3a3HAI0 PaJi0aKTHBHOTO 3a0pyIHEHHS, Ha 3HaUHIH TepuTopii YKpaiHu cCTBOpHIIach NOTEHIIHHO
3arpo3ivBa s 370pOB's JIOJeH panianiliHa o0cTaHOBKa. 30HA BiAUyKEHHs - HalOLIbII 3a0pyHEHA TEPUTOPIs, 3 IKOT
OyJ0 IpOBeIeHO eBaKyallito HaceineHas B 1981 p.

ITicnst 3xmiCHEHHST MEPIIOYEPTrOBUX 3aXOJIiB MO0 JIKBiAamii HAcHiJKiB KaTacTpodu mepmr 3a BCE MOCTAIO
3aBJIaHHA BU3HAUYCHHS KOHIENTYAJIbHUX NMPUHINIIB JisSUTbHOCTI B 30HI BiIUyKeHHS B TENEPiIIHil 9ac 1 Ha HaWOMMmK4Ie
manioyTHe. Illo pobutu 3 6imbm Hixk 200 THC. Ta pajiamiifHo HeOe3MeUyHUX 3eMellb, Ha KX JKWJIH 1 3MIHCHIOBAIH
TOCHOJApPChKY MiSUTBHICTD AECATKH THCAY Jroneid? Sk crabimi3yBaTd 1 MOMIMIIHTH PaaiOCKONOTIYHY CHTYalil0 Ha



TEpUTOpii, MICUSIMHU IHTEHCHBHO 3a0pyAHEHiH, 3amo0irtTu i BIUIMBY Ha CYMDKHI TepUTOpii, e NpoXuBae 3HAYHA
YacTHHA HaceJeHHs Ykpainu? Sk 3a0e3mednTH eKOJOTIYHWI MOHITOPUHI Li€l TEpUTOpIii, 110 € OCHOBOIO MPOTHO3Y
PO3BUTKY €KOJOTi4HOI cHUTyalii 1 BH3HAUEHHS ONTHMAJIBHMX 3aXOMiB IIOJA0 3aXHCTY HACEJCHHS BiJI HACIiJKIB
karacTpodu; sk 3a0€3MeYnTr yTpUMaHHI 30HHU BiTUyKCHHS B HaJIS)KHOMY CaHITApHOMY Ta MPOTHIIOKEKHOMY CTaHi?

Binmosizi Ha mi Ta iHII BaXKIHBi Ta HEJETKI MUTAHHSA, MIIXOIH 0 BUPIMICHHS CKIaIHIX Mpo0ieM, OB 's3aHNX
3 HeoOXigHICTIO MiHiMi3allii BIDIBY HaciinkiB YopHOOMIBECHKOI KaTacTpou Ha HaBKOIHIITHE CEPEIOBHUINIE i 3TOPOB'S
HACEJICHHS, BHKJIAIEHO B BHHECEHI Ha Baml po3risA He3BmyaiHIA mpami - «Konmemmiss YopHOOWIBCEKOI 30HU
BiIUY)KEHHS HA TEPUTOPii YKpaiHm».

Konmemnmisi po3pobneHa 3a 3aMoBiIeHHAM AnMiHicTpamnii 30HH BiguyxeHHsi 1 HaykoBo-BupoOHHUOTO
o0'eqnanns «[Ipun'ste», MiHuopHOOMIsT YKpaiHUM aBTOPCHKUM KOJISKTHBOM BYEHHX 1 (haxiBIB Pi3HUX BIJIOMCTB i3
HaykoBuM cynposogoM HAH Vxkpainu: €. B. CobotoBuu, B. B. CxBopros, 10. O. OnsxoBuk, C. I1. OnpmTHHCEKHN
(BinminenHst pamioreoxiMii HaBKOJIMIIHBOTO CepeloBHINA IHCTUTYTY reoximii, MiHepasorii Ta pyroyrBopenns HAH
Vxpainu), 0. I1. 3aiiues (InctutyTt copoOuii i npodiem ennoexonorii HAH Ykpainu), JI. 1. ®panuesuy (Iacturyt
3oonorii HAH VYxkpainu), B. C. JaBumuyk (Iacturyt reorpadii HAH VYkpainu), B. M. Illlecronanos (Hayxoso-
JOCIITHUH LEHTpP pasioriiporeoeKoI0riYHNX nogironHux pociimpkesb HAH Ykpainu), JI. M. ITonosa (Mixrany3esuid

HaykoBui meHTp «lHCcTHUTYT YopHOOMIN» YKpaiHCHKOTO BIIAITICHHS BCECBITHBOI Jaboparopii), B. M. OmpmeBcrkuit
(Panma ananizy Bupoonmumnx cwt HAH Ykpainn), I'. M. Kosans, JI. A. Kpumceka (InctutyT simepanx mocuimkxeas HAH
Vxpaian), O. O. bobmrroBa (MiHicTepcTBO OXOpoHH 370poB's Ykpaiam), O. B. Boiimexosmu, O. I. Hacsir
(MirgopaoOnne Ykpaiam), M. O. JlomwmioB (YKpaiHCBKHIA HAayKOBO-IOCTIHUM 1HCTHUTYT CLIBCBKOTOCIIONAPCHKOT
pamiomorii), JI. A. Binpkuit (Mixranxy3eBuii HayKoBO-TexHIYHHNA eHTp «YkpurTs» HAH Vkpainu), €. O. SIxoBnes
([depxaBHuii komiteT 1o reosorii Ykpaiun), B. M. Jleituun, /1. B. Pozanos (KuiBcbkuit iHCTUTYT « EHEpromnpoexTy).

Texcr KoHuenuii moro/pkeHo psaoM MIiHICTPIB Ta BiToMCTB YKpaiHu. ABTOpH 1 pelakuiliHa KoJeris Harepen
BHUCJIOBJIIOIOTH BASYHICTH BCIM, XTO BHCJIOBHTB CBOT 3ayBa)keHHs 1 pono3uii 1o KoHuenuii; Bci BOHH OyAyTh B3ATI 10
YBAaru py HaCTYIHOMY IIEPeryIsifi IbOro JOKyMEHTa.,

1. BCTVII

3ona e6iduyscenns (Oani 3a mexcmom - 3oHa) - mepumopis YKpainu, 3a0pyoneHa
paoionyknioamu  (PH)  eunacniook  Yopnodbunvcvkoi  kamacmpodu i eugedena 3
HapoOHO20Cn00apcbko2co — 00icy 3 0co0au8ow  (opmolo  YNpagniHHs,  30ilCHIO8AHO20
Aominicmpayiero 3onu 6iouyocenns. 3axkonom Ykpainu «llpo npasoeuti pescum mepumopii, wo
3a3Hana padioakmusHo2o 3a6pyoHeHHs HAcIi0oK YopHobunvcovkoi kamacmpoguy 3ona eusHauena
AK mepumopis, 3 AKoi npoeedeno eeaxyayiio nacenenns é 1986 p. ITnowa 3onu cknadae 2044 km?,
Ha Hil posmiwero 08a micma (I[lpun'ame i Yoprobunrv) ma 74 cena, 6 momy uucni 7 cin nosa
OCHOBHOI0 Mepumopiero 30Hu.

Paoioakmuene 3a0pyonenns 30Hu, 6HACIIOOK MOJNCIUBO2O BUHECEHHS pPAOIOAKMUBHUX
peuosun 3a il Mmedci, Mae neeHy NOMEHYIUHY Hebe3neky Oas YKpainu, wo 3yMo61eHO il
cmpameiyHuM  2e02paiuHuM NONONCEHHAM ) OAceliHi JHCUBleHHS 20JI06HOI 80OHOI apmepii
Ykpainu - p. /{ninpo.

2. CTAH 30HH BIJJUYXKEHHS TA JISJIBHOCTI B HIM

OcHoBHi ’Kepesia iOHI3yl0UOro BUNPOMiHIOBaHHA. Paodioakmusne 3a0pyOHeHHs
npupooHozo cepedosuwya. Padioakmuene 3a6pyonenns Ha mepumopii 30nu ne € pi6HOMIpHUM 34
winbHicmio  3a0pYOHeHHs,  PAOIOHYKIIOHUM  CKIAOOM,  CNiBBIOHOWEHHAM  pDI3HUX — hopm
paodioakmueHux unadie i npeocmaeieHo 8 OCHO8HOMY yesiem-137, cmponyiem-90 ma
mpancypanosumu  enemenmamu. Ha 01.01.94 o6ina 95 % padioakmusnozo 3a6pyoHeHHs

3ANUUAEMBC Y BEPXHLOMY S-CM WAPT 2PYHMY.
© B. I. Xosoma, €. B. CoboroBuu, 1994
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[ToBepxHeBe pajioakTuBHE 3a0pyAaHeHHs TepuTopli 3oHM (0e3 BpaxyBaHHS MiICLb
nokamizarnii pamgioaktuBHuUX BigxoniB (PAB) i mpommaiimanunka YAEC) ckmamae 110 tuc. Ki
ue3iro-137, 127 tuc. Ki crponuiro-90 1 800 Ki minyronio-239 1 minyronito-240. Teputopis 3 piBHEM
3a6pynuenns ume 15 Ki/km? pamgionesito, 3 Ki/km? pagioctponmiio i 0,1 Ki/km? pagiomtyToniio
ckmamae 1856 km?.

06'ekm « Ykpummsy. 3a MaKCUMaJTbHUMH OLIHKAMH B 00'€KTi «YKPUTTS» 30CEPEIKEHO
6ina 180 T saaepHOro najvpa, 10 MICTUTh PaJl0aKTHBHI PEUOBHMHHU 3 aKTUBHICTIO Oiibine 20 MIIH.
Ki. Kpim nanuBosminrytounx mac (IIBM) B 00'exTi «YKpHUTTS» 30cepe/pkeHa BEJIMKa KUIbKICTh
PAB, 110 ckiafgaroThCs 13 3aJUIIKIB aKTUBHOT 30HU 3pYHHOBAHOT'O PEaKTOpa, peakKTOPHOTo rpadity,
3a0pyIHEHNX METaJeBHUX Ta OyAiBeIbHUX KOHCTPYKIIiH eHepro0ioKy.



Bionpayvosane soepne nanueo (BAIl) ma padioaxmusni eioxoou YAEC. Ha 01.01.93 y
cxoBuli BigmpanboBaHoro sigepHoro namusa (CBSIT) YAEC wmictuthes 13 300 BiamparboBaHUX
TeroBUALIII0ounX 30ipok. O0'em BimxoxiB, HakonmueHnX Ha UAEC, OIIHIOETHCS BEIHMYMHAMH:
tBepaux PAB (TPB) - 33800 M3, pinkux PAB (PPB) - 6ina 20 000 m® mopiuso B pe3ymbTari
nismeHOCTi YAEC yTBOproethes 2000 M3 TPB, 870 M3 PPB.

Ilynkmu noxoeanus i mumuacosoi nokanizayii PAB. B o0namHaHux y XoJi aBapiiHUX Ta
JIe3aKTUBALIMHUX pOOIT TphoX MyHKTax moxoBaHHs (IIIIPB) Ta myHKTax THM4YacoBOi JloKasi3amil
panioaktuBHuX BiaxoniB (IITJIPB) 3ocepemkeno panioakTHBHI MaTepiand, 3arajbHa KiUIbKICTh
sxnx Ha 01.01.90 oninroBanack B 380 trc. Ki 3 cymapanM 06'emom 6inst 1 muH. M2,

[1TJIPB 3onu - 1me 30cepekeHHs] KOHCTPYKTUBHO TPOCTUX CIIOPY[, 3arajbHa KUIbKICTh
SKUX Ha TepuTopii 3oHu nepesutrye 800.

Cmag-oxonooxcysau YAEC - Bonoiima miometo 22,9 km?, mo Bmintye 160 mia. m° Bonu. B
1989-1993 pp. cepennbopiuHa 3a0pyIHEHICTh BOAM y CTaBi-OXOJIOKYBaul KOJIMBAJIACS B MEXKax:
140-330 mxKi/nm nesiro-137, 120-230 mxKi/a crponnito-90. Kinekicts PH y nonnux Biakmagax - 10
3500 Ki nesiro-137, no 800 Ki - ctponniro-90 ta no 3 Ki mryroniro-238 1 murytoHito -239.

Miepayisa padionyknioie 3a mexci 3onu. OcHOBHUMU HUIsixaMu Mirparii PH 3a mexi 30HH €:
piuHMii CcTiK (10 (QOPMYETHCS 3a PaXyHOK MOBEPXHEBOrO CTOKY 1 BHHeceHHIO PH mimzemuumu
BOJIAMH ); TIOBITPSIHE (BITPOBE), O10T€HHE, TEXHOTEHHE ITIEPESHECCHHSI.

Mirpais PH 3a mexi 30Hu Bi10yBa€ThCs TOIOBHUM YHHOM MOBEPXHEBUM CTOKOM. B 1989-
1993 pp. cepenupopiune BurecenHns PH p. [lpur'sate y Kuicbke Bonoiimuie ckianae: 112-426 Ki
CTpoHIIi10-90 (3 HUX BHecOk 30HU ckiangae 6mu3bko 60 %), 52-125 Ki nesito-137 (BHecok 30HU HE
niepesuiye 20 %).

[ToBiTpsine (BiTpoBe) mepeneceHHss PH Binirpae HEICTOTHY poiib y MOPIBHSHHI 3 BOAHUM
nepeHeceHHsaM. ['ycTuid poCnTMHHMI TOKPHB Ha TEpernorax i B Jicax Maibke KoM 3amolirae
BITPOBOMY I€PEHECEHHIO (BUHECEHHS Pal0aKTUBHUX PEUOBUH IPH MOXKEXKAX HE BPAXOBYETHCS).

biorenHe BMHECEHHS PaJi0aKTUBHOTO 3a0pYyAHEHHS 32 MEXi 30HM HE MEPEBUIIYE KiTBKOX
onunanIb Ki/pik nesiro-137 ta ctponmiro-90.

Texnorenna mirpaniss PH 3a mexi 30HH, 32 IpuOIM3HOIO OLIHKOIO, HE3HAYHA - MEHIIe |
Ki/pik.

Mirpamiss PH y mimsemni Bogm Ha 01.01.94 He mnpusBena 10 CTIMKOrO IUIOIIMHHOTO
3a0pyIHEHHs MiJ3éMHUX BOJ Ha 3Ha4Hii yacTuHi Teputopii 3ouu. Hanxomkenns PH y rpyHTOBI
BOJIM HAMOUIBIN 1HTEHCUBHE Yy paiioHax po3MimeHHs [ITJIPB, ne crnoctepiratioThCcsi KOHIIEHTpAIIil
crponuito-90 B mig3emHux Bogax 0,03-3 mxKi/n. Ilpomec wmirpaunii PH 3 moBepxHi 3emii
PO3TATHYTHI 3a yacoM, 1 MaKCUMaJIbHUM BMICT CTPOHLI10-90 B IPYHTOBHX BOJax O4iKyeThcs 3a 20-
30 poxkiB micns HopHOOUIBCHKOT KaTacTpodu.

Bnecok 30HM B KOJIEKTHBHY /103y OINPOMIHEHHS HAaceJIeHHS YKpaiHW 3a BCIMa NUIAXaMU
Mirpartii B JaHuit yac He nepesuiye 1 %.

Cman npupoonux y2ioe. PanianiiiHuii BIUIMB BUKJIMKAB pYHHYBaHHs 01011€HO31B Ha IJIOLI],
mo ckianae He Outbme 0,3 % Ttepurtopii 3ouu. Ha 2-3 % Ttepuropii 371iCHIOETBCS AISUTBHICTD Y
Mexax MICT Ta mpom3oH. Ha pemti 97 % 3MiHu 01011€HO31B BU3HAYAIOTHCSA HE PajlOHYKIIIIHUM
3a0pyJHEHHSIM, a TPUIMHEHHSM JISUTbHOCTI JIFOTUHU.

Hianvnicms y 3oni. BupoOHuya IisyibHICTh Y 30HI B TaHUM Yac 3MIMCHIOETHCSA 3a JBOMA
HanpsMKaMu - excrutyaraniss Yopaoounbsebkoi AEC 1 BeieHHI po0iT, CpSMOBaHUX Ha
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MiHiMi3alilo HachikiB YOpHOOMIBCHKOT KaTacTpodu Ta yTpUMaHHS 30HU - M'SThMa OCHOBHUMHU
opranizauisimMu: BupoOunye o6’eqnanHs YAEC, HaykoBo-BupoOnuue oO'egnanHs «I[Ipun'satby,
VYnpasninaa OyniBaunrBoM YAEC, Mixranyzesuid HaykoBo-TexHiunuit nentp «Yxkputts» HAH
Vkpainu T1a JlepkaBHe creliaigi3oBaHE BHPOOHHYE KOMILJIEKCHE JIICOBE MiANPHEMCTBO
«YHopuoOunbiicy. Ha 01.01.94 3aranpHa yMcenbHICTh NPAIIOI0YUX Y 30HI CKiaaana 0i1mu3bKo 15 e
yosioBik. [Topsig 13 HUMH B 30HI CBOIO JISTBHICTD 3MIHCHIOIOTH OuThie 120 HayKOBO-TOCIIIHUX,
BUPOOHMYMX, JTOCIITHO-KOHCTPYKTOPCHKHX, MyCKO-HAIAroKyBaJbHUX 1 PEMOHTHUX OpraHi3amii
Ta MmANpueMCTB. [liATBHICTH MANMPUEMCTB 1 Opraizamii moj0 JIKBIgalii HACIHIIKIB
YopHOoOMIBbCHKOI KaTacTpo(hu BUMAarae OUIbII MOBHOI KOOPIMHALI].



VY cdepax MEOUYHOr0, TOPTOBOTO, KOMYHAJIBHOTO 1 TPaHCIOPTHOTO OOCIYrOBYBaHHS,
IPOMAJICBKOTO  XapuyBaHHs, CIYy)KO TOXKEXHOi OXOpOHHM, 3B'3Ky, MOOYTYy Ta JO3BLLIA
(GyHKIIOHYIOTB 23 00'€KTH.

ArpoTexHiuHa JiSUIbHICTh, CIIPSIMOBAaHA Ha BUPOOHHUIITBO TOBAPHOI MPOAYKIi, B 30HI HE
BE/ICThCS.

Opranizamiss BUpOOHMYOi IisIbHOCTI B 30HI mepeadadae JOTPUMAHHA PHUHIUIIB
pamiaiiHoi Oe3MeKu, paaiallifHOro 3axUCTy 1 MEIUYHOTO KOHTPOJIIO TepcoHany. Meauko-
CaHiTapHe Ta JIO3UMETPUYHE 3a0€3MEUCHHS IEPCOHATY 3IIHCHIOETBCSA —CHeliali30BaHUMHU
MIIPO3IUTaMH 1 CITy>)KOaMH.

Icuyroua iHGpacTpykTypa 30HH HE TTOBHOIO MIpOIO BIiIMOBiIa€ HEOOXITHUM BUPOOHUYUM 1
COIlIQJIbHUM 3aBJIaHHSIM.

3. 3ATAJIBHI ITOJIOXKEHH I KOHLIEIILII 30HU BIJUYKEHH S

Konnemis 30Hu BiguyXxeHHs1 Ha TepuTopii YKpainu (mani - KoHueriist) po3po0JisieTbesi Ha
nepion 10 2020-2025 pp. B 3B's3Ky 13 CKJIAHICTIO PO3B'I3yBaHUX MPOOJIEM 1 MOXKJITMBUMH 3MiHAMU
ICHYIOUMX 3aKOHOJABYMX I'd 1HIIUX HOPMATHBHUX JOKYMEHTIB, IPUHHATTAM HOBUX 3aKOHOJABUMX
akTiB KoHIemniiss Mae mepiognyHO YTOYHIOBATHCS 1 KOPEKTYBATHCS (HE piamie OJHOrO pa3y B 5
POKIB).

Mema ma 3asdannsa. Kouunenmis, 0a3yrounch Ha ICHYIOUHX HOPMAaTHBHO-TIPABOBHUX
JIOKYMEHTaX, BU3HAYAE CHCTEMY OpraHizaliiHUX, €KOJOIrIYHUX, MEJIUYHUX 1 HAYKOBO-TEXHIYHUX
NPUHIUIIB Ta TPIOPUTETIB BHPOOHMUYOI 1 HAYKOBO-TEXHIYHOI AiSUTBHOCTI B 30HI 3 METOIO
MiHIMi3aIlil €eKOJIOTTYHUX Ta COIIaIbHO-eKOHOMIUYHUX HaciIKiB YopHOOUIBCHKOT KaTacTpodH.

3apnanss KoHnemnmii mossraoTs y BU3HAUYEHH] IUISIXIB JOBTOCTPOKOBOTO YTPUMaHHS 30HH i
MPIOPUTETIB JISIBHOCTI B 30HI 32 OCHOBHMMHM HamNpsSMKamH, IO 3a0e3MeuyOTh 3HUKEHHS PiBHS
€KOJIOTIYHOTO PU3UKY Ta MiHiMi3amito [1 BIuMBY Ha pagioeKooriyHy 00CTaHOBKY B YKpaiHi

Ilpasosa ma nopmamuena 6aza. Konuenuis Oa3yerbcsi Ha 3akoHax Ykpainu «IIpo
NPaBOBUI  PEeXUM  TEpUTOpii, IO 3a3HAJa PAJIOAKTUBHOTO 3a0pyJHEHHS  BHACIIIOK
YopHoOuibebkoi karactpopu», «lIpo craryc Ta couiagbHH 3aXMCT TpOMajsfH, L0 MOTEpHiIN
BHACHII0K YOpHOOMIBCHEKOI KatacTpoduy, a TAKOXK 3aKOHOJABYMX 1 HOPMATHBHUX aKTax, IO JIIOTh
Ha 01.01.94 B VkpaiHi.

[Tpuponni pecypcu 30HM Ta OO'€KTM HEPYXOMOCTI € BIacHICTIO jepxkaBu. He
nependavyaeThCs 3MiHa X (HOPMU BIACHOCTI

[Tonoxxenns Konuenuii MOXyTh BpaxoByBaTHCS IpHU po3poOll 3aKOHOJABYMUX aKTIB IPO
MOBOJKEHHS 3 PaJl0aKTUBHUMHM BiIXOJaMu B YKpaiHi Ta MpO BUKOPHUCTaHHS sSJEpHOI eHeprii i
pamianiiHOMy 3aXMCTi, TIPH MIAroTOBII HarlioHansHOI MporpamMu MOBOUKEHHS 3 BIAXOJaMH 1
Konnenii po3BUTKY aTOMHOI €HepreTuky B YKpaiHi

Haykoea ocnosa. Konuenuisi 6a3yerbcs Ha pe3ysbTaTax y3araJbHEHHS (DAKTHUYHUX JAAHUX
Ta BHCHOBKIB HAyKOBO-JOCHIIHUX POOIT 3 METOI BHUBUEHHS CTaHy OO0'€KTiB, IO MICTSTh
pagioaKTUBHI MaTepiajiv, 1 MPUPOJHOTO CEPEAOBHINA 30HU, BKIIOYAIOYH TPOTHO3U HWMOBIPHUX
€KOJIOTYHUX HaciKiB HOpHOOMIBCHKOT KaTacTpodu, 30Kpema:

- Ha BUCHOBKAaX MPO BIJHOCHY CTIHKICTh paJl0€KOJIOrI4YHOI CUTYyalii B 30H1 1 COPSKEHUX 3
HEIo piKax Ta BoJoWMuIax /IHIMPOBCHKOIO Kackamay;

- Ha ICHYBaHHI peajlbHUX TEXHIYHUX MOXKJIUBOCTEN sl IEPETBOPEHHS 00'€KTIB, 1110 MICTSThH
panioakTHBHI MaTrepiajy, B €KOJIOTIYHO Oe3nmeuHuil CTaH 1 MepeBOAl JIOKAli30BaHUX Y HUX
MarepiaiiB y cTaH, o BukiIodae nmonamaands PH y 6iocdhepy.

Emannicme peanizayii. TloBHa peanizanis uineid Konueniii He Moxxe Oyt JOCsIrHyTa B
cTuciuii TepMiH. Ii peanbHe BUKOHAHHS, 3 YypaxXyBaHHSAM IIPIOPUTETIB MisTILHOCTI B 30Hi,
3YMOBJIIOETbCS TEXHIYHUMH Ta €KOHOMIYHUMH MOXJIMBOCTAMU. KOHIlenisl peanizyeTbes 3a 1BOMa
eTanamu.
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[lepmnii mepenbayvae peanizaiiio 3axo/iB y BIANOBIAHOCTI 3 HalioHanbHOIO Mporpamoro
mikBiganii HacaiakiB YopHOOMIBCHKOI KaTacTpodu Ta COLIaIbHOIO 3aXUCTY T'POMAaJsfH, a TaKOX
PO3poOKy KpUTepiiB, HEOOXITHUX A pallOHYyBaHHSA TepuUTOpii 30HM, BHU3HAUEHHS HPIOPUTETIB
nisibHOCTI B 30HI 1 pO3poOKYy TexHIKO-eKOHOMIYHMX oOrpyHtyBanb (TEO) mnepuioueproux
3ax0[iB MPOTAToM 2-4 pokiB, mounHao4n 3 1994 p.



Hpyruit etan nepeabdavae peaizalliio BKa3aHUX 3aX0/1iB, a Tak0k po3pooky TEO 1 mpoekTiB
HeoOximHux 3axonaiB mpoTsarom §-10 pokiB, moumHaroun 3 1995 p., a TakoK BHKOHAHHSA
JIOBIOCTPOKOBHUX 3aXO0/IiB, CIIPSIMOBAHUX Ha peajtizallito ocHOBHOT MeTu Konrenirii.

4. ®YHKI[IOHAJIbHE PAIOHYBAHHS TEPUTOPIi 30HU

Jnst 3niCHEHHS TisSTTbHOCTI, CIIPSIMOBAHOT Ha MEPETBOPEHHS 30HHM B €KOJIOTIYHO Oe3MeuHui
CTaH, HeOOXiHE pallOHyBaHHs TepHUTOpii 30HHU BindykKeHHs. PailoHyBaHHS Mae OyTH 3ailicHEHE Y
BIIMOBITHOCTI 3 TEPEBAXHUMHU BHUAAMH ISUTBHOCTI B PI3HMX YaCTUHAX 30HH, MEPCIICKTUBAMHU
MOBEPHEHHS 3€Mellb B HApOIHOTOCIIOIAPCHKUI O0Ir Ta MIHHICTIO eKocucTeM. BoHO mpoBaguThes 3
METOI0 30epexeHHs MNPUPOJHMX OararcTB 30HM Ta pAIiOHATBHOTO BHKOPUCTAaHHS iX B
MaiOyTHbOMY AJIs YKpaiHu, 3 ypaxyBaHHIM:

- HEpIBHOMIPHOCTI PaJlil0aKTUBHOTO 3a0pyIHEHHS MICIIEBOCTI;

- po3mimienns [ITJIPB Ta [I1PB;

- PO3MIIIICHHSI IIF0YMX BUPOOHUIITB Ta €JIEMEHTIB iHQPACTPYKTYpH;

- PO3MINICHHS [IJITAHOBAHOTO KOMILIEKCY BUPOOHHMIITB IO epepoOIli Ta nokamizamii PAB;

- PI3HOMaHITHOCTI MPUPOJTHUX YMOB OKpPEMHX paiioHiB 30HH;

- HeoOX1THOCTI 30epEeKEHHS 3aMOBITHUX MPUPOIHUX 00'EKTIB;

- IPOTHO31B 3MIHM Pa/IIOEKOJIOTTYHOTO CTaHy TePUTOPii 30HU.

JloninbHUM € po3moit 30HK HA YOTUPU (YHKIIOHATIBHI YACTUHU: IPOMHUCIIOBY, OXOPOHHY
(OydepHny), 3amoBiAHy Ta 30HY 3arajJbHOro pekumy. J[s KOXKHOI 3 HUX BBOAUTHCA CHELiabHUN
PEXUM, IO PETIIAMEHTYE BUIH JisSUTBHOCTI, KUTBKICTD 1 TPUBANICTh IepeOyBaHHS IEPCOHATY.

Ilpomucnosa 30ona. 30Ha, B SIKii BUKOHYIOTbCSI OCHOBHI pPOOOTH 3 METOIO JIKBifarii
HacmakiB YopHOOMIIBCHKOT KaracTpodu, CKIANAETHCS 3 JABOX YACTHH, IO BIAPiI3HIIOTHCS
HIUIBHICTIO Ta CKJIAI0M PAIiOHYKIITHOTO 3a0pYAHEHHS 1 XapaKTepoM JisUTbHOCTI:

- YMOBHO «OpyaHa» - TEpUTOPis, 1€ MPOBAIATHCA POOOTH Ui TEepeBEACHHS . O0'€KTY
«YKpuTTs» B Oe3neuHuii ctan, nepepodku Ta 36epexenns PAB, excrutyararii 1 BuBeaenns YAEC 3
eKCIUTyaTarlii, 3axucTy 3armiaB» p. [Ipum'sTi Bij 3aTOIUICHHS I Yac IOBEHEH, CaHiTapHI Ta
MIPOTHUIIOKEKHI 3aXOH B JIicax;

- YMOBHO «4YHCTa» - TEPHUTOPisA, A€ 30CEPEKEHI €JIeMEHTH BHUPOOHWYOI MisIIBHOCTI Ta
1HGPACTPYKTYpH 30HH, 3a0e31euye BUPOOHNTY JisIbHICTb.

Ha mux tepuropisix nependauvaroTbes pi3HI PETVIAMEHTH IIOAO OXOPOHM Mpami Ta
panialiifHoro 3axucTy mepcoHany. Y «OpynHii» 30HI BBOAUTHCA OCOOJIMBUN CaHITapHO-
TIepenycTKoBHil pexuM. TepuTopis mpomMucioBoi 3081 ckragae 80-100 km2.

Oxopouna (6ygpepna) 3ona. lle TepuTopis 3 HEBUCOKMMHU HIIJIBHOCTSIMM Pai0aKTHBHOTO
3a0pyIHEHHS, 3 TEpPCIEeKTHBOIO IOBEPHEHHS B  HAPOIAHOTOCIOAAPCHKUI  00ir st
CUIBCBKOTOCIIOAAPCHKOI0 BUKOPUCTaHHS B HaOmmxui faecstupivds. Ll 30Ha XapakTepusyeThes
OOMEXEHHSIM IISUTbHOCTI Y BIJAMOBIAHOCTI 3 OocHOBHMMH mnpuHiunamu Konneniii. B 11 mexax
nepeadavyaeTbCsl MPOBENEHHS JIICOBIAHOBIIOBAIBHUX 3aXOJiB 3 YypaXyBaHHSM IEPCIEKTUBU
MOBEPHEHHs IIi€l TepuTopli B HAPOAHOTOCTIOMAPChKUM 00Ir. Jlesiki JUISHKA  MOXYTh
BUKOPHUCTOBYBATUCH SIK HAYKOBO-IOCIIIHI Ta 1HIII HOJITOHH.

3anogiona 3ona. CucreMa HaWOLIBII IIHHUX B TNPUPOJOOXOPOHHOMY Ta HAyKOBOMY
BITHOIIEHHI YTiJlb, SKi 3 MeTol0 30epexeHHs KOpiHHMX JaHamadriB Ta ekocucrteMm Ilomices
oOepiraroTbcs Bl BTpy4YaHHsS JIOJMHU. 30Ha 3aiimae He Mmenue, 10 % npuponnux yrige. Ha
TepUTOPil 1€l 30HU 3MIMCHIOETbCA PEXKUM 3alOBIAHOCTI, 1[0 BUKIIOYAE MOPYIIEHHS MPUPOIHOTO
CaMOBIJTHOBJICHHSI €KOCHCTEM, OOMEXYEThCS TIepeOyBaHHS TIEPCOHAITY Y BIJIMOBITHOCTI 31 CTaTyCOM
3aIroBiTHUKA.
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3ona 3azanvnozo pexcumy. Bitoyae pemty 30HM 32 BHHATKOM MIOHHO MepesiueHux
teputopiii. CtaTyc naHOi 30HM BH3HAYAETHCS SK 3aKa3HUK, B IKOMY HEOOXITHHM € MPOBEACHHS
JCOBIIHOBIIOBATbHUX POOIT 1 CaHITApPHUX 3aXOJiB, HAYKOBUX JOCITIIKEHb, a TaKOX poOOIT,
CTIPSIMOBAHUX Ha JIOTPUMAHHS PeXXUMY 30HHU Ta 30€peKeHHS KyJbTYPHHUX IIHHOCTEH.

Kopoonu 3onu. 30BHilHI KOPJIOHU BU3HAYEHI HOPMATHMBHUMHU aKTaMH. li KOPIOHM MOKYTh
OyTH 3MiHEHI 3 ypaxyBaHHSIM BuMor KoHuemnii npokuBaHHS HAaCEJICHH Ha TEPUTOPIAX YKpaiHu 3
MIJBUIIEHUMHU PIBHAMHU PaJi0aKTUBHOIO 3a0pyaHEHHS BHACTII0K YOpHOOMIIbCHKOI KaTacTpodu, Ha
OCHOBI MEOMYHUX Ta IHIIUX KpPUTEpiiB MPOXKHMBAHHSA HACEJCHHS B EKOJOTIYHO HeOe3MeYyHHX



paiioHax, micis iX YTOYHEHHsSI Ta 3aTBEp/DKCHHS B YCTAaHOBJIEHOMY MOpsaKy. Teputopis, 110
BUBOJIUTHCS 31 CKIany 30HM JUId MOBEPHEHHS B HApPOJHOTOCHOJAPCHKUEM OOIr, MeperaeThes 3
BilaHHs AnMiHICTparii 30HU B YCTAaHOBJIECHOMY TOPSIIKY, 1 B TIoaabIIoMy TostokeHHs1 Konrerii
Ha HEl HE TOLIMPIOOTHCS.

5. 3AT AJIBHI TTIOJIOXXKEHHA ITPO AISJIBHICTD B 30HI

Mema ma 3aedannsa Oianvnocmi ¢ 30Hi wi0do aikeidauii nacniokie Yopnoounvcokoi
kamacmpoghu. 1'onoBHa MeTa MisUTBHOCTI B 30HI (Hami 3a TEKCTOM - AiSUTBHICTB, €KCIUTyaTallis
YopaoOminbebkoi AEC Oyne 3yMOBIIEHa OKpPEMO) TOJSTae B MiHIMi3allil €KOJIOTIYHOI HeOe3NmeKu
30HHM 1, B IepCHEKTHUBI, TIepeTBOpeHHI Il B ekosoriyHo Oe3rneuny )i HaceJIeHHI YKpaiHu Ha BCIiX
eranax il yrpuMaHHs.

[IpioputeTn BKIAQJaHHS KOINTIB, TPYJOBUX Ta MaTeplaJbHUX PECYPCIB y BCAKY MiSUTBHICTH
Ha TepuTOpii 30HM BU3HAYAIOTHCS BKa3aHOIO METOIO.

OCHOBHUMHM HaNPSMKaMH JisSTIbHOCTI B 30HI €:

- 3aXMCT HaceleHHS YKpaiHW BiJl pajiOaKTHMBHOTO OIPOMIHEHHS, JUKepela SKOro
3HAXOATHCA B 30Hi, Ta pajialliiHUNA 3aXHUCT MEPCOHAITY, 110 TpaItoe B 30Hi,

- TEPETBOPEHHS TEXHOTCHHUX O00'€KTiB, HI0 MICTATh paJiOaKTHBHI MaTepiand, B
KOHTpPOJIbOBAHUH CTaH;

- naHAmadTOBIJHOBJICHHS, CIIPsSIMOBaHEe HAa oOMexeHHs Mmirpamii PH Ta 3MeHIIeHHSs BILTHBY
PalioaKTUBHOTO 3a0pY/AHEHHS Ha HABKOJIUIITHE CEPEIOBUIIIE;

- Oprasi3ailisi MOHITOPUHTY HABKOJIMIITHHOTO CEPEIOBHUIIA B 30Hi,

- IPOBEJICHHS HAYKOBUX JOCIIIKEHb;

- 30epexeHHs aM'SITHUKIB 1CTOPil Ta KyJIbTYpH;

- 3a0e3neueHHs iHGPACTPYKTYpH, HEOOXIAHOI A MIATPUMAHHS MisUTBHOCTI 1 IepeOyBaHHS
B 30Hi.

Ocnosononosxcui npunyunu Odianvnocmi. JlisnbHiCTh Yy 30HI Mae OyTH CIpsIMOBaHa Ha
MiHIMi3alil0 exoJjoriuHoi HeOe3mekn 30HW JUIA HAceJNeHHA YKpaiHM 3  ypaxyBaHHSIM
eKCTpPEeMalbHUX NPHUPOJHUX CHUTyallld, WMOBIPHHMX B yMOBaxX perioHy, B Tid Mipi, B fKiil 1e
MOJKJITUBO 1 EKOHOMIYHO BUIIPABJIAHO.

B 30H1 gomycTUMUM € BUKOHAHHS JIMIIE TUX POOIT, AKI HE MOTIPIIYIOTh PajioeKOJIOTIUHY
00CTaHOBKY 1 HE 3aBa)kalOTh PalLllOHAIbHOMY BHUKOPUCTAHHIO TEPUTOPii 30HHM B MalOyTHHOMY.
OO6csru paaianiifHo HeOe3MeYHUX POOIT 1 YMCENbHICTh MepcoHany 30HM MalOTh OyTH MIHIMAJIBHO
HEOOX1THUMH.

Bynp-sika nisnpHICTh y 30HI IMIOAO TOKpAIEHHS pajioeKoJOoriyHoi OOCTAaHOBKH Mae
3MIACHIOBaTHCA 3 MAaKCUMAJIbHUM BUKOPHUCTAHHSM MNPUPOJHUX (AKTOPIB 1 MIHIMAIbHUM
BTPYYaHHSM Yy MPHUPOJHE CEPEOBUILE, 110 MPU3BOAUTE O 3MIHM HAaNpsMy NMPUPOJHUX MPOLECIB
CaMOOYHMILEHHS TEPUTOPIi.

Cucrema panianiifHoro 3axucry, 0a3yrouyuch Ha JiIOYMX HOPMATUBHUX JOKYMEHTaX, Ma€
BpaxoByBaTH crenudiky yMoB 30HU. 3aX0/AH, CIIPSIMOBaHI Ha paaialliiHUN 3aXUCT, MalOTh OyTH
po3paxoBaHi JiHIle Ha nepcoHas 30HH (cTaTyc 30HM BHUKIIIOYAE MPOKMBAHHS B Hil HaceseHHs). B
yMOBaX HEKOHTPOJIbOBAHUX (PO30CEPEKEHMX) JIKEpea pajiamii MiHIMI3alis 103 30BHIIIHBOTO 1
BHYTPIIIHBOTO  ONPOMIHEHHS Ma€ 3a0e3MeuyBaTUCS pPEXHUMOM JHKOPCTKMX OOMEXEeHb 1
aJMIHICTPATUBHOTO KOHTPOJTIO.

Bupoonuua oiansnicms. Y BianoBigHOCTI 3 3akoHOM YkpaiHnu «IIpo mpaBoBHil pexum
TEPUTOPIi, 10 3a3Haja PaJi0OaKTUBHOTO 3a0pyIHEHHS BHACTITOK YopHOOMIBCHKOI KaTacTpodu», B
30HI 3a00pOHSETHCS 3AIMCHEHHS MiSUTBHOCTI 3 METOK OTPUMAaHHS TOBapHOi MNpoAyKmii 0e3
CHeIIaJIbHOTO 103B0Ty MiHuOpHOOMIIA Y KpaiHu.

OCHOBHI BU/IM AisTTBHOCTI MOB's13aHi 3:

- excruryaramiero YAEC;
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- peamizamiero eramiB 3HATTS 3 ekcrutyarauii YAEC (mepenbadaeThcsi COpYAKEHHS
HEOOX1AHUX 00'€KTIB 1 MPOBEAEHHS BIAMOBIIHUX POOIT);

- IEPEBEJCHHAM 00'eKTY «YKPHUTTS» B Oe3MeUHUil CTaH;

- CTBOPEHHSM KOMILJIEKCY BUPOOHHUIITB IS epepoOku Ta 30epiranHs PAB;

- POBEICHHSIM JTICOOXOPOHHUX Ta BOJIOOXOPOHHUX 3aXOJIiB;



- IPOBEICHHSM MOHITOPHHTY HABKOJIMITHBOTO CEPEIOBUINA 30HH;

- CTBOPEHHSM HEOOXiTHOI iHPPACTPYKTYpH, 1110 3a0e3neuyBaina O AisabHICTh y 30Hi;

- peamizami€r0 IHIIMX HAMNPSAMKIB BHUPOOHHWYOI MisNIbHOCTI B 30HI (B TOMY 4YHCHI
JIe3aKTUBAIlIT), III0 HE CYNEPEUHTh J[IF0UOMY 3aKOHOIaBCTBY YKpainu i qanoi Konneniii.

6. IEPETBOPEHHS OB'€EKTY «YKPUTTS» B BE3IIEUHY CUCTEMY

Hlnsxu peanizamii AaHOTO HANPSMKY BH3HAU€HI Ha MiACTaBI MIDKHAPOIHOTO KOHKYPCY
MPOCKTIB 1 TEXHOJIOTIYHMX PIlIeHb IIOJ0 IEPEeTBOPEHHS O00'€KTy «YKPUTTA» B €KOJOTIYHO
Oe3meuny cucremy i BukiaaeHi B Konmemnuii mepeTBopeHHsI 00'€KTy «YKpPUTTS» B €KOJIOTIYHO
Oe3IeuHy CHUCTEMY, sIKa pO3p00JIeHa KIOpP1 KOHKYPCY.

[TepeTBOopenHs 00'€KTY «YKPUTTSI» MOKE OyTH 3/1IHCHEHUM B OJJHOMY 13 JBOX BapiaHTiB:

a) BwiIydeHHs 3 Hporo [IBM Ta inmux PAB mis opranizoBaHoro i KepoOBaHOTO
30epiranHs;

0) CTBOPEHHS rapaHToBaHO Oe3reuHoi cuctemu O0e3 BuiaydeHHs [IBM Tta inmmx PAB 3
00'exTy.

OCHOBHI BUMOTH JI0 IEPETBOPCHHS 00'€EKTY «YKPUTTS»:

- JIOBI'OBIYHICTB;

- KOHTPOJIb 1 IOTPUMAaHHS MMPaBUJI SJICPHOI, pajIialliifHOI, €KOJIOT1YHOI Ta 3arajJbHOTEXHIYHOI
Oe3mekn Ha BCIX eramax poOiT ajs MepeTBOpeHHS 00'ekTy B O€3MEeYHy CHCTEMY 1 HOJAbIIOL
eKCIUTyaTalliil y BiIMOBIAHOCTI 3 JIFOYMMH HOPMAaTUBHUMHU JOKYMEHTaMHU;

- CYMICHICTB POOIT IS TIepeTBOpeHHs 00'ekTy 3 ekcruryatamiero YAEC, poboramu 1mo1o
3uTTA 3 ekcrutyaranii YAEC Ta iHmmMu HanpsiMKaMu He0OX1THOT TisTbHOCTI B 30H1

7. EKCIIJIYATAILIIA TA 3HATTSA 3 EKCIUTYATALIT YAEC

BepxoBHoto Panoro Ykpainu npuitHATO pillleHHS MPO MPOJOBKEHHS TEPMIHY eKCIUTyaTarlil
Yopuoomibebkoi AEC. B 1ieit nepion misutbHicTs oo ekcruryaramii YAEC, 11 mium ta 3aBgaHHS
BHU3HauUal0Thes JlepkaBHOIO MPOTpaMor0 BUPOOHUIITBA EIEKTPOEHEPTii.

Tepminn excmyatamii eHeproOnokiB YAEC BH3HauYaroThCst X TEXHIYHHM CTaHOM,
peaitizalii€ro 3axo/iB LI0J0 MiABUIIEHHS OE3MEKH 1 MaloTh OYTH YCTaHOBJICHI 3a Y3TOIKEHHSM 3
HaTJISIIOBUMH OpTaHaMHU.

[Ticnsa 3ynuaku YAEC mnepenbauaeTbes peanizailis mporpamu «3HSATTS 3 eKCIUTyaTaril
YAEC», po3pobnenoi y BianosinHocti 3 Konnenmiero 3us1Ts 3 exciuryatanii YAEC, y3romkeHoro
B YCTAQHOBJICHOMY HOPSJIKY.

V BiNMOBIAHOCTI 3 IUMH IOKYMEHTaMU Tepea0adaeThCs:

- TIepeBelIeHHs] eHeproOJIOKiB B SAEPHOOE3MEUHHA CTaH 3 BUKOHAHHSM BCHOTO KOMILIEKCY
MOB'I3aHUX 3 IIUM €TaroM poOiT, a Takoxk poOiT, mo 3ade3nedyBanu O HaAIHHY EKCIUTyaTalliio
CHOPY[ 1 KOHCTPYKIIIH y peKuMi KOHCepBallii;

- BUBAHTa)KEHHS SJIEPHOTO MaIMBa Ta HOro 30epiraHHs;

- TpUBaJjla KOHCEpBAIlil 1 BTPUMaHHS OCHOBHUX CIOPYJ 1 €IEMEHTIB, 110 XapaKTEePU3yIOThCS
BHUCOKHM DPIBHEM 3a0pyJHEHOCTI, 3 OJHOYACHUM IPOBEAECHHSIM OKPEMHUX IEMOHTAXXHHX pOOIT Ha
IHIIMX CHOpYJax;

- IPOBE/ICHHS OCHOBHUX JEMOHTaKHUX poOiT micns 15-20 pokiB BTpUMaHHS.

8. TIOBOJ/P)KEHHS 3 PAB 1 BSAII TK IX 35EPITAHHS B 30HI

KommnekcHe BupimeHHs mpobaemu noBopkeHHs 3 PAB Bumarae OyaiBHUIITBO KOMIUIEKCY
o nepepoodui Ta snokanizauii PA3 Ta 0CHOBI BUKOPHCTAaHHS JUCTAHLIHHO-KEPOBAHUX MAIUH Ta
MeXaH13MiB, pPOOOTH30BaHMX KOMILJIEKCIB.
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[Tepepobky PPB, Hakonuuenux y npoueci ekcrryatanii YAEC 1 yTBoproBaHUX MpH 3HATTI
YAEC 3 excmutyaratiii, cii IpOBOJNUTH Ha CHEIlalIbHUX yCTaHOBKaX, cnopymkenux Ha YAEC, 3 ix
CTBEp/KCHHSIM, KOMIAKTYBAaHHSIM 1 BKJIIOYEHHSM B MaTpulli, 10 3a0e3neuyroTh IiX TpHBaje
30epiraHHs 1 TOXOBAaHHS.

[Tepepobka ta 30epiranns TPB ta PPB, Hakonu4eHuX 1 yTBOPEHUX B pe3yJbTaTi isNIBHOCTI
B 30H1, MarOTh 3/IIMCHIOBATUCS Y BIJIMTOBITHOCTI 3 JIFOUNMHA HOPMATUBHUMH JTOKYMEHTAMHU.



Jns exonoriunoi 6e3neku icHyrouux [ITTPB ta ITTJIPB HeoOximHO CTBOpEHHS yMOB st
HAJIIHOTO 1 JOBMOTPUBAIOTO KOHTPOJIHOBAHOTO 30epiranHi PAB. HaliBaxnuBimmmumMu 3aBIaHHSIMU
MIpU 1IbOMY € TIOBHA 1 JIeTajlbHAa 1HBEHTApHU3allisl, €KOJIOTIYHA OI[iHKAa Ta MPOTHO3 CTaHy ICHYIOUYHUX
[TTJIPB Ta III1PB i npuiiHATTS pilieHs MPO BUKOHAHHS POOIT MO:

- MIBUIIICHHIO 130JII0F0YMX BiiacTuBocTel icHytounx [1I1PB;

- 3IHCHEHHIO 3aXO0/IiB, 110 3a0e31euyl0Th HaAIiHICTh TpuBaiioro 30epiranas PAB B IITJIPB
ta [1I1PB;

- nepernoxoBanHio PAB.

HeoOxinnictp mnepernoxoBanHss PAB i3 IITJIPB moxe OyTu BH3HAYeHAa JUINE TICISA
MPOBEJICHHS BCHOTO KOMIUIEKCY JOCIHIDKCHh 3 METOK BHBUEHHS iX Hebesneunocti [lpu
HEBH3HAYEHOCT1 BUPIIICHHS MUTaHHS PO HEOOXITHICTH MEePENOXOBaHHS NEpeBary Ciija BiamaBaTh
HayKoBO oOrpyHToBanuM MetonaMm koHcepBauii PAB B ITTJIPB 6e3 ix po3kpHuTTs.

HeoOxiqHicTh CTBOPEHHS Ha TepUTOPIli 30HU JAOAATKOBUX CXOBMIL IOBEPXHEBOT'O THUILY JUIS
30epiranns PAB 1 Ta II rpynu 3 Tpuaiictio 30epiranas g0 300 pokiB Mae yTOYHIOBATUCH 3a
pe3yibTaTaMu OLIHKK ekoJioriuHoi 6e3neku icHytounx [ICPB Tta IITJIPB, a Takox 3 ypaxyBaHHSIM
xapakrepuctuk PAJ] sixi OymyTs nepepobieHb

Texnonorii noomxkenns 3 TPB III rpynu, Bumyyenumu 3 o6'ekty «Ykpurrsa» i I1IIPB,
MalOTh BKJIFOYATH PO3MOJIUT BIIXOAIB Ha siepHOHEOe3neuHi (ITATMBOBMIIIYIOYi) Ta siepHOOE3MeuH
3 KOH/MIIIFOBaHHSIM, KOMIAKTYBaHHAM 1 BKItoYeHHsIM PAB y cTiiiki MaTpuili, KOHTelHepU3ali€eo 1
TPAHCIOPTYBAHHSM iX Ha 30epiraHHs.

Benukuii mepioj HamiBpo3maay 1 BHCOKAa TOKCHYHICTH PaJiOaKTUBHUX PEYOBHH, IO
MicTaThes y Bimxomax III rpymm, BuCyBaioTh BUMOTY (YHKIIOHYBaHHS CHCTEMH ITOXOBaHHN
IPOTArOM KUIBKOX THUCSY POKIB, 1[0 MOXKE OyTH 3a0€3MEeUYeHO JIMIIE B CXOBMILIAX I'€OJIOTTYHOI0
TUMy. 3a Te0JIOTIYHUMHI YMOBAaMHU TEPUTOPis 30HU HENMpPHUIATHA JJIS PO3MIIIEHHS TaKOTO CXOBHIIA
Tomy cain mnepenbayuTH CTBOPEHHS THMYAacOBOI'O CXOBHINA, PO3PaxOBAHOTO Ha TpHUBaJe
30epiranns 10 100 pokiB 3 mogansMM repenoxoBanusM PAB y HamioHanpHE CXOBHIIIE.

Peanizaris Bcix 3axo/iB 1moa0 noBomkeHHs 3 PAB, ¢yHKI[IOHYBaHHS BIAOBITHUX CHCTEM,
BKItOYaroun 30epiranHss PAB, MaioTh 3a/0BOJBHATH YMOBH TOCTIHOTO JOBTOTPHBAJIOTO
KOHTPOIJTIO.

[TutanHs npo crtBopeHHs B 30H1 HarioHampHOro mneHTpy [uisl mepepoOku 1 30epiraHHs
BigxoaiB I Ta Il rpyn BuMarae cremialbHOrO pO3MJIAAYy Ha JI€PKaBHOMY DPIBHI B YCTaHOBJICHOMY
MOPSI/IKY.

3axin, cipssiMOBaHUM Ha 10BrocTpokose 30epiranns BAIL, 3aiiicHIOEThCS 3a BOMA eTanamu:

- tpancnioptyBanHs BSII 3 GaceliniB Butpumku eHepro0iaokiB YAEC B icuyroue CBAIL, 3
MOJTAJIBLIINM 30€piraHHsIM;

- nepeenenHa BAIl B CBAAII-2 nns tpuBanoro 30epiraHHs; HEOOXIAHICTb CHOPYIKEHHS
CBAII-2 no'szana 3 M, 1m0 ymoBH 30epiranHs BSII B ichyrouomy CBJSII He 3a10BONIBHATH
HOPMAaTUBHI BUMOTH.

[Topaneime noBomxkeHHs 3 BSII mae BupimryBatucs B paMkax HarioHanbHOT mporpamu
noBokeHHs 3 PAB Vkpainu.

JloninbHICTh po3MillleHHs B 30HI BUPOOHUITB IO MepepoOIli Ta 30epiraHHi0 TOKCUYHUX Ta
IHIIMX TPOMUCIIOBUX B1/IXO/1IB HACEIEHUX MYHKTIB, PO3MIIIEHUX Ha MPHJIETIIUX TEPUTOPIAX (B TOMY
gucni M. Kuesa), i PAB, mo 30epiratotbess Ha crneukomOinati YO «Pamon», Ha naHuil uyac
OJIHO3HAYHO HE BH3HAYEHA 1 BUMArae CIHeIialbHOIO aHali3y BCIX €KOJOro-€KOHOMIYHHMX aCHEKTIiB
npo6JIeMH 3 pO3pOOKOIO BiIMOBIIHUX TEXHIKO-€KOHOMIYHMX OOTPYHTYBaHb.
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[Tepepobka Ta 3BepTaHHS MPOMHCIOBUX 1 MOOYTOBHMX BiAXO[IB, IO YTBOPIOIOTHCS B 30HI B
Mporeci JKUTTEMISIIBHOCTI  TIEPCOHANTy, 3AIMCHIOIOTBCS )  BIAMOBIIHOCTI 3 HOPMaTHBHUMH
JTOKYMEHTaMH.

9. IISJIBHICTB I10 JOBI'OTPMBAJIOMY YTPUMAHHIO TEPUTOPIT 30HU
JoBroTpuBane yTpuMaHHS 30HU BH3HAYAETHCS Y BIAMOBIIHOCTI 3 OCHOBOIOJIOKHUMU
MPUHIUIIAMHU ASUTBHOCTI, @ TAKOX 3 YPaxyBaHHIM:
- HEBUCOKUX PIBHIB pajialifHOro 3a0pyaHEHHS OKpeMHUX paloHIB 30HM, SKI He
MEPEBUILYIOTH PiBHI 3a0pYJHEHHS NPUJIETIINX 10 30HU TEPUTOPIH;



- (opMyBaHHS Ha JAaHUM Yac, 3 NEPCHEKTHBOI YJOCKOHAJIEHHS, PO3rally’EeHOI CITKH
MOHITOPUHTY, IO JTO3BOJISIE IIBUIKO pearyBaTH Ha MOXKJIMBI HETaTHBHI MPOLECH B E€KOCHUCTEMI
30HH, IKI MOKYTb MIPU3BECTH 110 301abIIeHHs Mirpairii PH 3a 11 mexi.

HisubHicTs y 30HI, CHOpAMOBaHAa Ha YTPUMaHHA TEpPHUTOpii, 3a HEOOXiTHOCTI Mae
KOOPAMHYBATUCS 3 MPOrpaMoro poOiT, 110 BUKOHYIOThCS Ha Teputopii [lepxasHoro Ilomickkoro
panioexosoriuHoro 3amnopingnuka B PecriyOumini binopycs.

Crpareriss HOBOJKEHHS 3 00'€KTaMH HIPUPOIHOTO CepeloBUIAa OyayeTbCs Ha OCHOBI
(GYHKIIOHATTBHOTO OIUTY TEpUTOPii 30HH TAKUM YHHOM.

Ilpupooni yzioosa. B pe3ynbrari mpoBeneHoi B 1986-1988 pp. nmesakruBariii HaiOUIBII
3a0pyHEHUX JAUISHOK 30HM 4YacTHHA pAJiOaKTUBHHMX MarepiajiiB, L0 NONAIM B TPUPOAHE
cepenoBuile, Oyia jokami3zoBaHa. Oaep>kaHUi TOCBIJI CBIIYUTH MPO HEAOIIIBHICTD 1 HEIOCTATHIO
e(EeKTUBHICTh MPOBEIECHUX 3aX0/iB, CIPSIMOBAHUX HA JI€3aKTUBAIII0 MPUPOJHUX YTifb Ta JICOBUX
MacHBIB.

B 30Hi HeOUIIBHO MPOBOANUTH TOJATKOBI POOOTH JUIs A€3aKTHUBALlIi YTi/b 1 JIICIB 3 METOIO
MOKpAIIEHHS PaJi0eKOJIOTIYHOT 00CTaHOBKHU

VY Bumajaky HenepeadaueHOro KaracTpo(iuHOTo MOTIPIICHHSA pajialiifHol 0OCTaHOBKH Ha
00OMeKEeHHX IUIONIaX HeOOX1IHICTh JIe3aKTUBAIIll YTifb Ta JIiCiB Ma€e OyTH JOJATKOBO OOTPYHTOBAHA.

[IpiopuTeTHa pOJb HAJNSKUTH NPUPOAHOMY IMPOIECY BIJHOBICHHS pPOCIMHHUX Ta
TBapUHHUX CHUIBHOT 3 HEPEXO0J0M EKOCHCTEM J0 CTIHKOIro cTaHy, 10 OyB XapaKTepHUM JJis
JAHOTO PAOHY JI0 MOYATKY IHTCHCHBHOI JTisSUTBHOCTI JIFOIUHHU.

Jlns akTuBizalii mpoiieciB JIaHIIIa(TOBITHOBICHHSI HA TEPUTOPIi MPOMHUCIOBOI, OydepHOi
30H 1 30HH 3araJIbHOTO PEKUMY Tepe10adaroThC:

- 3aJIICIHHS JUISHOK 3allJIJaBHUX TEPUTOPIN 3 BUPOLIYBAHHSAM HACAIKEHb 3a O€30ITISAHOI0
TEXHOJIOTIEIO;

- HEBTPYYaHHs B IIPOLIECH 3apOCTAHHs MEJIIOPAaTUBHUX KaHAJIB Il BITHOBJIECHHS IPUPOTHO
3YMOBJICHOTO PiBHS IPYHTOBHUX BOJI;

- CTBOPEHHSI MiHEpPaIi30BaHUX MPOTUIOKEKHHUX CMYT 13 30epiraHHsM MPUPOIHOTO MiAPOCTY
JIepeB, 110 TIOMUPIOBABCS O BiJI CTIHU JIiCYy.

B 3oni 3a00poHs€TbCS BUKOPUCTaHHSA 3€Mellb JJIS OAEP)KaHHS CLIbCHbKOIOCHOIApChKOL
MPOYKIII.

[TpuKOpAOHHI UISHKU MPUPOIHHUX YTifb, SIKI y BIAMOBIZHOCTI 3 MEIUYHUMHU Ta 1HIIUMU
KpUTEPISIMU MPUAATHI I CLICHKOTOCIIOJaPChKOI0 BUKOPUCTAHHS, MalOTh OYTH BUBEZEHI 13 30HU

Haceneni nynkmu  3onu. IloBepxHeBe pajloakTUBHE 3a0pyAHEHHS  TepUTOPii
HEEeKCIIyaTOBaHUX HACEJICHUX MYHKTIB 30HU 3 OyAMHKaMHU Ta CIOpPYJaMU HE BIJIPI3HAETHCS Bij
paslioaKTUBHOTO 3a0pyIHEHHS MPUJIETJIOl 10 HUX MicueBocTi. ToMy nependayaeTbcsi HEBTPYUYaHHS
B TIPOIIECH TPUPOJHOTO PYHHYBaHHS OyIWHKIB Ta CIOPY/ HEEKCIUTyaTOBAaHUX HACEJICHUX ITYHKTIB
30HH, 32 BUHATKOM MaM'STHUKIB apXiTEKTypH, iCTOpii Ta KyIbTypH, SKi MalOTh OyTH 30epexeHi.
Caig npoioBXKUTH POOOTH 1O iX BUSABICHHIO HA TEPUTOPIi 30HHU.

[Mopaneury gomo mict [pun'ate 1 YopHoOmnb-2 (3pylHHYBaHHS, JEMOHTaX Y1 KOHCEpBALIi0
JUIS MOXJIMBOIO BHUKOPHUCTAaHHS B MaillOyTHbOMY) HEOOXIJHO BH3HAYMII MIC]s IPOBEIECHHS
JOJATKOBUX JOCHTIJIKEHb 3 KOMIUIEKCHUM aHalli30M: 3alIPONIOHOBAHUX PIlLICHb

JMicosi yziooa i npomunoyxcexcni 3axo0u. Y KOMIUIEKCI JIICOOXOPOHHHX Ta
MIPOTHUIIOXKEHKHHX 3aX0/1iB NIepe10avaeTbCcsl CTBOPEHHS:

- CUCTEMU KOHTPOJIIO 3a CaHITAPHUM CTAHOM JICIB;

- CUCTEMHU IUTYYHHX Oap'epiB MO ICHYIOUMX MPOCIKAX 1 JICOBUX JJOPOTax y BUIJISAI PO3PHBIB;

- CUCTEMH MiHepali30BaHUX CMYT, IO 130JII0I0Th JICH Bl MEPEIOroBUX MOJIB, 32 MEXaMU
TaJIIBUHHUX 30H, JI€ HACTYII JIiCY Ha IIepeJIoTH MPOXOIUTh HaHO1IbII IHTEHCUBHO;

- CHCTEMH TIOXKEKHOTO CIIOCTEPEKEHHS Ta CIEiaTbHOTO 3B'STKY.

Heo0xinHo npoBecTu:

- OCHAILIEHHS OKEKHOXIMIYHHUX CTAHIIINA BIIMOBIAHUM YCTaTKYBAaHHSIM;

- PEKOHCTPYKIIIIO MOKEKHHUX BOJOWMHUIIL.

- IPOBEICHHS TIPOTUITOKEKHUX 3aX0/[iB Y HEEKCITyaTOBAKSIX HACEICHUX MTyHKTaX 30HHU.



HepxxaBHUM crieriajgi30BaHUM BUPOOHHYNM KOMILJIEKCHAM T ITPHEMCTBOM
«YopHoOmnbaic" Mae OyTM BUKOHAHO KOMIUIEKC pPOOIT MO 3aliCiHHIO NEpeNoroBUX IOJIB,
JIICOBITHOBJICHHIO HA TOPIJTbHUKAX.

Jlicorocmomapchki 3axoau, IO TPOBAAATHCS B 1HTepecax cTabimizamii eKoJIOTiuyHOI
00CTaHOBKH, 3A1MCHIOIOTHCS JIMIIE 32 Y3TrOJKEHHSIM 3 HarjsJ0BUMU OpraHaMH.

Jlicomarepianu, oaepkaHi B pe3ysibTaTi CaHITapHUX BUPYOOK JIiCy Ta PO3YHCTKH MPOCIK,
MaloTh BUKOPUCTOBYBATUCh, HacCaMIepe/l, ISl BHYTPILIHIX TOTpe® 30HU.

BuBe3eHHsT HaUMIIKIB JIICOMPOYKIii 32 MeXi 30HM 3AIHCHIOETBCSA Y BIAMOBITHOCTI 3
JI0YMM 3aKOHOJJaBCTBOM.

Booooxopouna dianvnicms. llepenbagaerbes:

- MATPUMAaHHS B poOOYOMY CTaHI BOJOOXOPOHHUX CIOPY[ (32 BUHITKOM MEIOpPaTUBHOI
CITKH), 1110 €KCILTYaTYIOThCS;

- 00TpyHTYBaHHS HEOOX1JHOCTI JOJATKOBHX (JI0 ICHYIOYHMX) BOJOOXOPOHHHX 3aXOJIiB, IO
Mornu 6 3menmmTy mirpanito PH 3a mexi 3onu 1 B p. Juinpo, ta BuOip npiopuTeTiB Ha mifcTaBi
aHaJli3y «BUTPATHU - KOPUCTHY» 3 YpaxXyBaHHSIM BHECKY JKEpes, L0 JIOKANI3yIOThCsl, B KOJEKTUBHY
7103y ONPOMIHCHHSI HACeICHHs Y KpaiHu;

- 3MiiiCHEHHS OOTpPYHTOBaHMX, VY BIANOBITHOCTI 3 BHUKIAJACHUM BHIIE, JOAATKOBUX
BOJIOOXOPOHHUX 3aXO/IIB.

CraB-oxonomxyBau Ha BiAmoBimHOMy ertami poOiT mo 3usaTTiIO YAEC 3 ekcmmyararii
MiJIsSrae JTKBIgAii i3 3AIMCHEHHSIM 3aXOJiB MI00 3amoOiraHHs mwioBoro mimiiomy PH 3 ioro
noxa. CucreMa 3araaBHUX 03€p, L0 3IULIMTHCS MICHs JIKBiAALIl CTaBy-0X0JI0AKyBaya, pa3oM 13
o. I'muboke mHa mniBomy Oepe3i p. [lpun'sTh, craHyTh MOJITOHOM JUIsI OpraHi3amii HATYpPHUX
JIOCJIIKEHb.

Ilpupooooxoponne odisnvnicme. IlependadaeTbcs MPOBENCHHS 3aXO0JiB, CIPSIMOBAHHX Ha
OXOpOHY NaM'ITHUKIB MPUPOAM 1 BHU3HAUEHHS OO'€KTIB 3amoBifHOI 30HH. BBeneHHS HOBHUX
BUPOOHWYHMX TOTY)KHOCTeH 30HM Ta eKCIUTyaTallis ICHYIOUMX MAaloTh BIJIOBIIATH JIFOYUM
HOPMAaTUBHUM aKTaMm, IO IependavyaioTh BHKOHAHHSA MPHPOJOOXOPOHHMX 3axofiB. Ex3orenHi
TCOJIOTIYHI TPOLECH, MiATOIUICHHS, MEPEeOoCyIIeHHs, aedopMallisi TPyHTIB, IO CYHMPOBOIKYIOTH
JaHIMAa(TOBIIHOBIEHHS, HE MUIATalOTh KOPEKTYBAaHHIO 3 OOKY JIIOJUHM, SKIIO BOHHU HE
NpU3BOAATH 110 30UIbleHHS BuHeceHHS PH 13 3oHM 1 He 3aBakaioTb HOPMaJbHINA ISUTBHOCTI
HiANPUEMCTB 30HH.

Konmponvno-nepenycmkosuii pexcum ma oxopona 3onu. Takuii pexuM Ta 0XOpoHa 30HH
HarpaBJeHl Ha:

- HEJONyIleHHs B 30HI [IAJIBHOCTI, IO MPOTUPIYUTH 3aKOHAM YKpaiHH, OXOPOHY
MIPABONOPSIKY;

- HEJOMNYILEHHS B 30HI1 MIAJIBHOCTI, HE IependadyeHol JTOKYMEHTaMH, 110 BU3HAYalOTh 1
PErIaMeHTYIOTh HANPSIMKH 1 BUJH JiSUTBHOCTI B 30Hi;

- HEIOMYIIEHHs] TEXHOT€HHOT'0 MOLIMPEHHS PaJl0aKTUBHOIO 3a0pyAHEHHS 3 TEPUTOPIi 30HU
Ha MpUJIeryi pailoHu.

OxopoHa 1 JOTpUMaHHS PEXKUMIB TepUTOpli 30HM 3AIMCHIOETHCSA CIElIai30BaHUMU
nigposaizamu MBC Ta BitoM4oi Mimimii.

[TepenbauaeTnes:

- peamizaliss KOMIUIEKCY OpraHi3alliiHUX Ta TEXHIYHMX 3aXOJiB, CHpPSIMOBAHHUX Ha
3armo0iraHHs HECAHKI[IOHOBAHOI MisUIbHOCTI B 30HI, 3a0e3NeyeHHs TPOMAJICHKOTO MOPSAKY,
3aro0iraHHs HEeCaHKI[IOHOBAHOTO MPOHUKHEHHS B 30HY CTOPOHHIX OCi0 1 TpaHCIOPTHHUX 3aco0iB,
KOHTPOJIb 32 BUBE3EHHSM (BBE3E€HHSM) MaTepialbHUX LIHHOCTEH;

- peai3alis 3ax0/1iB, CIPSIMOBAHUX Ha OyIIBHUIITBO 3aKiHYEHOI IEPUMETPOBOI 3aropo/iy;

- CTBOPEHHS CUCTEMH OXOPOHHOT CUTHaNi3allil;

- CIIOPYIXKEHHS JI0IaTKOBHX KOHTPOJBHO-NIEPENYCTKOBUX MYHKTIB 3 YCTAHOBKOIO MYHKTIB
JTO3UMETPUIHOTO KOHTPOITIO.

BinBimanHs 30HU HaceleHHSIM 3IIHCHIOETHCS Ha TIACTaBl CHEIaIbHO PO3POOJICHUX
IporpaM, 3aTBep/PKEHUX AJMiHICTpaulielo 30HM, 3 JAOTPUMAHHSIM HOPM 1 MpaBWil pajiariitHoi
Oe3meKH.
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10. COUIAJIBHO-EKOHOMIYHA JIAJIBHICTh



[Tepenbauae 3M1CHEHHS TAKUX 3aXO/IIB:

- mepeTBopeHHs iH(pacTpykTypu M. HopHOOWIb 1 3arajoM iH(GPACTpyKTypH 30HH, IIO
BH3HAYAETHCS  3aBAAHHSAMH  JOBIOTPUBAJIOTO  MPOOJIEMHO-OPIEHTOBAHOTO  (DYHKIIIOHYBaHHSI
BUPOOHMYOTO 1 HAYKOBO-IOCIIITHOTO KOMILJICKCY 30HH;

- TpopoOKa IHUTaHb COILIAIBHO-EKOHOMIYHOTO PO3BUTKY PO3MIIIEHUX MMO0NH3y 30HU
HACEJICHUX MTYHKTI», Y B3a€MO3B'S3KY 3 MEPCIEKTUBHUMHU HaNpSIMKaMH (YHKIIIOHYBaHHS 30HH;

- TIepeBeleHHS 0ci0, IO MpalpTh B 30HI 1 MPOXKUBAaKOTh y T/C 3eneHuid Muc, B M.
YopHOOWIIb, OCKIIBKY KHUTIOBUHN (oHI T/C 3eneHnii Muc Mae MpOEKTHUN TEPMiH eKCIUTyaTamii 5
POKIB 1 HENPUAATHUI ISl TPUBAJIOTO BUKOPUCTAHHS;

- 3a0e3Me4eHHs] YMOB TUMYacOBOI'O MPOXKMBAHHS B 30HI «CaMOCENiB» Yy BiJNOBITHOCTI 3
JIFOYMM 3aKOHOJABCTBOM i HOPMATUBHUMU aKTaMHU;

- TNpPUNUHEHHS, B TEPCIEKTHBi, BCIX BUIIB BHpPOOHHYOi misuibHOCTI B M. [lpum'sate 3
BHJIAJICHHSIM YCiX CIIY>KO 1 oprani3aiiii i3 MicTa;

- po3pobOka Ta peaizaimis KOMIUICKCHOI TPOrpaMu JOJAaTKOBUX 3aXOJiB COILIaJbHOTO
3aXHCTY OCi0, 1110 MPaIO0Th Y 30H1 UM BUBOJATHCS 13 30HHU, B pe3y/IbTaTl JIKBIIAIlil MATPUEMCTB,
oprasizariii abo X miapo3/iTiB, a TAKOXK 32 METUIHUMH MTOKA3HUKAMH.

11. MEJIMYHI I CAHITAPHO-TITIEHIYHI 3AXOJIN TA 3AXO/IU 3 PAJIIALIIMHOI'O 3AXUCTY
INEPCOHAITY

[Tepconan 30HU Tpalloe B yMOBaX CKIAIHOI PaiOCKOJIOTIYHOI 00CTaHOBKH, BUKIMKAHOT,
TOJIOBHUM YHMHOM, HAsBHICTIO HEKOHTPOJIbOBAaHUX (PO30CEPEPKEHUX) JKepen 10HI3YH4oro
OTIPOMIHCHHSI.

VY 3B'I3Ky 3 UM CIiJ PEeryjJsipHO MPOBAAUTU KOPEKTYBAHHS 1 PEKOHCTPYKLIIO CHCTEMH
MEIMYHOTO, TITI€HIYHOTO, CIMiJIeMIONIOTIYHOTO 1 pamialliiHOTO KOHTPOJIIO Ta  BiAMOBITHUX
pajiamifHUX, CaHITAPHO-TITIEHIYHUX 1 JIKYBaJIbHO-MPOQITAKTHYHUX 3aXO[iB, POIb SKHX MOXKE
3MIHIOBATHUCS 32 9aCOM 3 TOSBOIO HOBHX 3HaHBb a00 3 ypaxyBaHHSIM MOTEHIITHO MOKIMBUX HOBUX
comianbHUX (PAKTOPIi 1 MOJITUYHUX PIIICHB.

3 mi€r0 METOI0 HEOOXiJTHO JOTOBHUTH BiJIOMYI IHCTPYKIII 3 ypaXyBaHHSIM IOBHOIO MipOIO
ocobnuBoCTel mpoBeaeHHs poOiT y 3oH1 Opranizailis BUKOHAHHS BUMOT 1HCTPYKIIIT MOKIAAa€ThCS
Ha AaMiHicTpanito 30HH.

3axoy, CHOpSAMOBaHI Ha OXOPOHY Mpali Ta pajialifHUN 3aXUCT MEPCOHATY, MOBUHHI
BKJTIOYATH:

- OpraHi3anio paaianiiiHoro KOHTPOJIIO MEPCOHATY; pOOOUNX MICIh; TPAHCIIOPTHHUX 3aCO01B;
MICLb TPOXKUBAHHI Ta IHIINX 00'€KTIB;

- JKOPCTKE JOTPUMAaHHS MEAWYHMX BHUMOI' JI0 IEpPCOHANy, BKJIOYAIOUM BCTaHOBJIEHHS
00OMEKeHb 3a BIKOM, CTATTIO, MEAMYHIUMH MTPOTHITIOKA3aHHIMH,

- JOTpPUMaHHsS OCOOMCTOI TirieHH 1 OOOB'S3KOBE 3aCTOCYBaHHs 3ac00iB 1HIWBITyaTbHOTO
3aXUCTy Ta CHEHOJATY, 3axoMiB NpoQUIAKTUKH, CYBOpPE JOTPUMAHHS BHUMOT CaHITapHO-
MEPENyCTKOBOIO PEXUMY 30HHU;

- 000B'A3K0OBE OOTPYHTYBaHHS HEOOX1THOCTI 1 MOKJIMBOCTI MPOBEIECHHS POOIT;

- cyBOpe OOMEXEHHs BUJaui J03BOJIIB Ha IUIAHOBE JOAATKOBE ONPOMIHEHHS MEpCOHANY;
BBEJICHHS JOMYCTUMHUX 1 KOHTPOJIbHUX PIBHIB; .

- TOKpALICHHS YMOB JXHUTTEMISIBHOCTI INepcoHany B 30HI, BKJIIOYAIOYM 3a0e3NedeHHs
HaJ1IHOCTI CUCTEMHU OMaJIeHHs, BOJONOCTAaYaHHs 1 KaHaji3alli, a TAKOXK PEKOHCTPYKLII0 OYHMCHUX
CTOPY/; MOKPAILICHHS CaHITApPHO-TEXHIYHOTO CTaHy 00'€KTIB TPOMaJICHKOTI0 XapuyBaHHS Ta JHKEpell
BOJIOTIOCTAYaHHs, BKJIIOYAIOYM MICISI TIPOKMBAHHS «CaMOCEIIBY; 1HBEHTAPHU3AIIO 1 JIIKBIJAIIIO
HEOPraHi30BaHMX 3BAJIUII CMITTS, YTUIII3alliI0 OTPYTOXIMIKATIB;

- 000B'A3K0OBE MPOBEACHHI CaHITAPHO-TIM€HIYHOI IPOCBITH;

- BIOCKOHAJIEHHS] CUCTEMH MEAMYHOT'0 00CIIyTOBYBaHHS MEPCOHANY, BKJIIOYAIOUN MEIUYHUN
B1I0Ip, MAMCIIAHCEPHUM Harial, CyBOpe JOTPUMaHHS HOPM JIIKYBalbHO-MPO(]IIaKTUYHOTO
XapuyBaHHSA Ta iH.

12. MOHITOPUHI" HABKOJIMIIIHHOT'O CEPEJOBUIIA 30HU BIAUYYKEHHA
MeTor0 MOHITOPHHTY € CHOCTepeXeHHs, 30ip, oOpoOka, mepemaya, 30epiraHHsg 1 aHami3
iH(popMallii Ipo CTaH HABKOJUIIHBOIO MPUPOJHOIO CEpelOBUINA 30HM Ta MPHIIETIIUX TEPUTOPIH,



MPOTHO3 X 3MiH, pO3p0OKa HAYKOBO OOTPYHTOBAHUX PEKOMEHIAIIIN JJIsl IPUHHATTS YIPaBIIHCHKUX
pillieHb Y IITAaTHUX a00 EKCTPEMAIbHUX YMOBaX.
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Cucrema MOHITOPUHTY 30HH PO3pPOOISAETHCS Yy BIAMOBIAHOCTI 3 JIFOUUMH HOPMATHBHUMH
aKTaMH.

[IporpaMa CTBOpPEHHSI €IMHOI CHUCTEMH MOHITOPUHTY 30BH, SK 4acTHHH Jlep>kaBHOTO
MOHITOPUHIY HAaBKOJIMIIHBOI'O IPUPOIAHOIO CEpeloBHILA, Mae OyTH po3polseHa 1 peanizoBaHa Ha
mifcTaBi BAOCKOHAJICHHA 1 00'€THAHHS ICHYIOYHX CITOK 1 METO/IiB MOHITOPUHTY.

MOHITOPHHT 3A1HCHIOETHCS 32 TAKUMH OCHOBHUMM HalPSIMKaMU:

- CIIOCTEPE)KEHHS 3a PaJioreoXiMIiYHHUM CTAaHOM JIAHIIMIA(TIB, MOBITPSHOTO OaceiHy - 3
METOIO OILIIHKY Ta MPOTHO3Y 3arajibHOi pajIloeKoI0ri4HOT 00CTAaHOBKHU B 30HI 1 CUTYaIliil B OKPEMHX
ii paiioHax, a TAKOX €KOJOT1YHOTO BIUIMBY 30HU Ta MPUJIETIIi TepUuTopii YKpainu;

- CIIOCTEpE)XEHHS 3a KOHLEHTPALI€l0 PAaJIOaKTUBHUX PEYOBUH Y IMOBEPXHEBHX BOJAX 3
METOIO OLIIHKM Ta MPOTHO3Y BIUIMBY BUHECeHHS PH Ha ekosoriuny o0CTaHOBKY 3a MeXaMu 30HH;

- CIIOCTEPEXKEHHS 3a CTAHOM T'1IPOr€0JION1YHOI CUCTEMH 3 METOIO OLIHKH TAPOJINHAMIYHOTO
Ta paioXiMIYHOTO CTaHy MiJ3eMHHUX BOJI Ta MPOTHO3Y iX BIUIMBY Ha €KOJIOTIYHY 00CTaHOBKY B 30HI
1 3a I1 Mmexxamu;

- CIIOCTEpPEXKEHHS 32 MPOTIKAHHIM €K30T€HHHX IPOLECIB, MIATOIUICHHM 1 MePEOCyIICHHIM
OKpeMHX AUISTHOK TEPUTOPii, 0 CYIPOBOLKYIOTh NPOLIEC JaHAIA(TOBIAHOBIECHHS;

- CIIOCTEPEKECHHS 32 JIOKAIbHUMH JDKEpesIaMy PalioHyKJIIIHOTO 3a0pyAHeHHS JTaHaAmadTHO-
reoximiunoro cepenosuina (ITTJIPB, IITIPB);

- CIIOCTEPEKEHHS 3a SACPHO-paMialliiHUM Ta pPaTiOreOXiMiYHUM BIUIMBOM 00'€KTYy
«YKpUTTS» HAa HABKOJIMILIHE CEPEIOBUILIE;

- CIIOCTEPEKEHHS 32 pajlialiifHor 00cTaHoBKO Ha mpomMaiinanunky YAEC B mepion ioro
eKCIUTyaTallil 1 Ha Bcix eTamax peanizauii nporpamu 3u1T YAEC 3 excrutyaraiiii,

- CIOCTEePSXKCHHS 32 paTialliiHOI 1 pPaIioreoXiMiYHOK OOCTaHOBKOK B  pPaioHI
nependadyBaHOTO PO3MIIIEHHS! KOMIUIEKCY BUPOOHMIITB 11010 TepepoOku Ta 30epiranHs PAB Tta
HOro BIUTMBOM Ha HAaBKOJIMIIIHE CEPEIOBHIIE HA BCIX eTamax peasizallii IpoeKTy,

- CIIOCTEPEEHHs 3a CTaHOM O0i0LIeHO31B K (DaKTOpiB 1 IHAUKATOPIB 3MIHM E€KOJOTTYHUX
CUTYyalllll Ha BCIX eTamax peajizallii 3aX0/iB, CIPIMOBAHUX Ha YTPUMaHHs 30HU;

- CIIOCTEPEKEHHS 3a CTAaHOM 3JI0pOB'S MEPCOHATY 1 «CaMOCelliB» Ta CaHITapHO-TIriEHIYHUM
CTaHOM 1H(PaACTPYKTYpH Ha BCIX €Tamax peaiizalli yrpuMaHHs 30HH.

Anani3z Ta y3arajgbHeHHs 1H(QopMmamii Mpo CTaH HaBKOJMIIHBOIO CepeloBUINAa 30HU
3MIMCHIOETBCA AnMiHICTpaliero 30HM (200 OpraHizaili€ro, YIIOBHOBKEHOIO HEIO I BUKOHAHHS
UX pooiT).

[IporHo3 3MiHM CTaHy HaBKOJIMIIHBOTO cepeaoBuia (abo OKpeMHX HOro CKJIaJ0BUX)
3MIHCHIOETBC AJMIHICTpaliero 30HM 3 3alyd€HHSM HAyKOBO-AOCHIJHUX YCTAaHOB 1 TBOPYHUX
KOJIEKTHBIB.

13. VITIPABJIIHHA 30HOIO BIJYYXXEHHA

VYrpasniHHs 30HO0 3/1HCHIOE AMIHICTpalisl 30HHU, sIKa € OPraHOM JepKaBHOI BUKOHABYO1
BIIA/IM HA JaHIi TepUTOpii

AnmiHicTpalist 30HM OpraHi3ye Ta KOOpJMHYE BCl 3aX0/M Ha TepuTopli 30HU BIAUYKEHHS,
BUpIillye MUTaHHA iX (hiHAHCYBaHHS, OXOPOHHM T'POMAJICBKOTO MOPSJIKY 1 3/I0pOB'S MPAIfOI04Y0ro
MepCOHANY Ha I[iil TEpUTOPIi, 3aXUCTY HAYKOBUX 1 EKOHOMIYHUX 1HTEPECIB JIeP>KaBH, a TAaKOXK Hece
BIJINIOBIJAJIbHICTh 3a OIEepaTHBHE, MOBHE 1 00'€KTUBHE 1H(GOPMYBaHHS HacelleHHS YKpaiHH Mpo
€KOJIOTTYHUM CTaH B 30H1 BITUYKECHHS.

OyHKIIT Aep/KaBHOIO HATJISAY Ta PEryiiOBaHHS, B MEXaxX IX NOBHOBa)KEHb, 3/11HCHIOIOTHCS
BI/IMIOBITHUMH OpPTaHAMH HATJsIy Y KpaiHu.

Pimennst Aaminictpanii 30HH, B MeXax ii MTOBHOBaXEHb, 00OB'SI3KOBI JIJIsl BUKOHAHHS BCIMa
MIIPUEMCTBAMH, YCTAaHOBaMH 1 OpraHi3alisiMy, po3MIIIEHUMHU YM 3ay4€HUMHU 10 poOiT y 30Hi,
He3aJeXHO BiJ 1X B1ZOMYOI MiIJIETJIOCTI.

OcHoBH1 ympaBniHChKI ¢QyHKuii ApnminicTpanii 30HHM, B MeXaxX ii IHOBHOBa)XEHb,
nependayvaroTh:



- opranizarmito, (¢iHaHCyBaHHS Ta KOHTPOJIb BHUKOHAHHS poOIT, CHOPSIMOBaHUX Ha
mikBifgamiro HachiakiB  YopHOOMIBCHKOI KaTtacTpopu 1 JOBrOTpuUBaJIE YTPUMAaHHSA 30HH,
nepeabavenux ganorw Konrmeniero;
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- oprasizarlito, KOOpJIMHAIIII0 Ta KOHTPOJb 32 pOOOTaMH, TTOB'SI3aHUMH 3 TIOBODKEHHSM 13
PAB;

- (pyHKI1I1}0 KOHTPOJIIO 32 JOTPUMAHHAM pexUMY 30HU;

- JO3BUTbHY (YHKIIIO Yy MHTAaHHSAX MPOBEICHHI poOIT (B TOMY YHCII 1O HOBOMY
OyIIBHUIITBY), CTBOPCHHS, PO3MIIIICHHS Ta JIIKBIAIIT MM ATPUEMCTB;

- HarIsaaoBy (YHKIIIO Y MUTAHHSIX BIAMOBIIHOCTI MisJIbHOCTI B 30HI HOPMATHBHHM 1
PETYIIOIYUM NTPAaBOBUM aKTaM;

- iHpopManiliHy (yHKIII0 MO BCIX MUTAHHAX AISIBHOCTI, MO aHANi3y Ta y3arajJbHEHHIO
iH(popMallii PO CTaH HABKOJUIIHBOTO CEPEAOBHUIIA, IO 3B'SI3KY 3 IPOMAJICHKICTIO, 10 CTBOPEHHIO 1
BEJICHHIO OaHKY TaHUX IPO poOOTH, BUKOHAHI 1 BUKOHYBaHi B 30Hi;

- OpraHi3allifo MpoBEJCHHA KOMIUIEKCY pPOOIT, CIIPSIMOBAHUX Ha 3€MEJIbHE pPeryJrOBaHHs
Ha TepuTopii 30HM;

- Oprasizamiro podiT MO MDKHAPOIHOMY CIHIBPOOITHMIITBY Yy BHpIIICHHI MpoOiieM
mikBigamii HacmiakiB YopHOOMIBCHKOT KaTacTpodu.

Oynkuii Anmidictpauii 30HM MOXYTh YTOYHIOBATUCH 3 YpaxyBaHHSAM HEOOXITHOCTI
B3a€EMO/II1 3 KOHTPOJIIOIOYHUMH 1 PETYTIOI0OYNMHU OPraHaMHU Ta 3MIHOIO 3aKOHOJIaBCTBA YKpaiHHU.

s BupoOieHHsT HeoOX1IHOT HayKOBO-TEXHIYHOI 1 TOCMOAAPCHKOI MOMITUKHU JisSUIbHOCTI B
3oHi mpu ApminicTpanii 30HHM CTBOPIOIOTHCS HEOOXimHI MiKBIIOMYI HAyKOBO-TEXHIUHI Ta
BHPOOHUYI IOpadi OpraHu.

14. HAYKOBI JOCJIIIXXEHHSA B 30HI BIJUY>XXEHHA

Teputopiss 30HM € YHIKaJIbHMM HAyKOBUM IIOJIIFOHOM JUIi BHUBYEHHS BIUIUBY
paioaKTUBHOTO 3a0pYAHEHHS Ha HABKOJIMIIIHE CEPEIOBHIIIE.

HaykoBi pnocnimkeHHs B 30HI MaloOTh BHKOHYBATHUCS 1 KOOPJIMHYBAaTHCS B paMKax
HarionansHo1 mporpamu JikBigaiii HaciakiB YopHOOMIBCHKOT KaTacTpodu.

[TepenbavaeTbest MpoBeACHHS B 30HI HAYKOBO-JIOCTIIHUX POOIT B paMKax 1HIIUX HpOrpam,
SKIIO HEOOXIJTHICTh 1 JOUUIBbHICTh BUKOHAHHS iX Ha TEpUTOPii 30HM €KOHOMIYHO Ta €KOJOT1YHO
OOTrpyHTOBaHA 32 YMOBH Y3TO/IKEHHS LIUX POOIT 3 AZMIHICTpaLli€r0 30HH.

Heo0xiqHO po3BUBaTH MIKHAPOJHE CHIBPOOITHUIITBO 3 METOIO MiJBULICHHS €(EKTUBHOCTI
HayKOBHX JOCTIKEHb B 30Hi, 110 CIPUSIOTH MiHIMi3alii HacaiAKiB YopHOOUIBCHKOT KaTacTpodu.

Cnig 30UIBIIMTH MUTOMY Bary HayKOBHX JIOCII/DKEHb B 00cCsA31 pOOIT, 1110 BUKOHYIOTHCS B
30Hi, nependaynBIIM 301IbIIEHHS MO KOMIUIEKCHUX JOCIHIDKEHb 3 METOI0 OJIepyKaHHsS HayKOHo
OOrpyHTOBAaHUX IPAKTUYHHUX BHCHOBKIB Ta OOOB'SI3KOBOTO BCEOIYHO HAYKOBOTO OOTpPYHTYBaHHS
MPAKTUYHUX 3aXOJIiB.

3a0e3neueHHs] MOXIJIMBOCTEH pPO3pOOKM HAyKOBO OOTPYHTOBaHMX 1 aJE€KBAaTHUX
YIPaBJIIHCBKUX pIIIEHb BHMAarae CHCTEMHOIO IMIJXOAY 1 .y3arajJbHEHHS BCbOTO KOMILJIEKCY
1H(popMmallii, oiep>KaHOT pI3SHUMH B1IOMCTBAaMH Ta OpraHi3allisiMH.

[Iporpamoro HayKoBHUX JOCHI[UKEHb Yy 30HI MarTh OYTHM BH3HA4€HI MPIOPUTETH
(GyHIaMEHTaIbHUX Ta MPHUKJIAJHUX HAYKOBO-JOCHIIIHUX 1 JOCTIAHO-KOHCTPYKTOPCHKUX POOIT 3a
BCiMa HalpsIMKaMH JIiKBiAanii HachiakiB YopHOOMIBCHKOT KaTacTpodu.

[Iporpama HayKOBUX JOCIIKEHb Ma€ repeadoadaTu:

- TpOBeAEHHS (QYHAaMEHTANbHUX Ta NPUKIAJHUX JOCHIDKEHb 10 BCbOMY KOMILIEKCY
npo6uieM JikBizaii HacaiKiB HopHOOUIIBCHKOT KaTacTpO(H 3 METOIO O/IEP KaHHSI IOBHO 1 BCEOIYHO
OOTpYHTOBAHUX MPAKTUYHHUX BHCHOBKIB Ta PO3POOKH KOHKPETHHX 3aX0/liB;

- (yHKIIOHAJIbHY B3a€MOJII0 HAYKOBUX JOCHIIP)KEHb 1 MOHITOPHHTY 3 METOI0 pPO3pOOKH
MoJiesiell CcTaHy 1 3MIHM pa/iioeKOJIOTIYHUX CHUTyaliid Ha 0a3i enuHOi (axTorpadiqHoi cucTemMu
30HH;

- y3araJibHeHHs Bci€i 1H(opMallii, OTpUMaHO1 paHille 1 Ti€l 0 OTPUMYETHCS B pe3yJIbTaTi
JOCTIIKEeHb PI3HUX BIJIOMCTB Ta OpraHi3allii.
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15. IEPIIOYEPT'OBI 3AXO 1



VY BignoigHocTi 3 Konneniiero mMae OyTu po3pobiieHa KOMIUIEKCHA Iporpama poOiT 1o
MIEPETBOPEHHIO TEPUTOPiT 30HU B €KOJIOTIYHO OE3MEUHY 13 BUSHAUEHHSM €TaIliB pooiT.

Ha mepmroMy etami it BAKOHATH TaKi 3aX0/H.

3niiicHUTH pailoHyBaHHs 30HH 3T1AHO 3 MONIoKeHHsAM Konnenmii Ha micTaBi:

- TMPOBENEHHS CHEIiai30BAHOI0 EKOJIOTTYHOTO KapTyBaHHS 3 METOK MPOTHO3Y 3MIHU
00CTaHOBKH B 30HI;

- CTBOPEHHSI CX€MHU pallOHYBaHHS 3 ypaxXyBaHHSM 3MIHU PaJiO€KOJOTIYHOI OOCTAHOBKH B
30Hi.

[IpoBecTr KOMIUIEKCHUH aHaji3 OOrpyHTOBAHOCTI BUKOHYBAaHHUX y 30HI POOIT 3 METOIO
MPUBEACHHA 1X Yy BIAMOBiAHICTE 3 monoxeHHsMu Konnenmii. s ontumizamii BHpoOHUYOT
JUSTTBHOCTI 1 YMCEITbHOCTI IEPCOHATTY HEOOX1THO:

- CTBOPUTH €IUHY CHCTEMY IisUTBHOCTI B 30HI JUIs JKBifamii HacmiakiB YopHOOMIBCHKOT
KatacTpo(du 3 BUKIIOUEHHSIM NapajiesIbHUX CTPYKTYP, 1110 BUKOHYIOTh OJIHOTHIIHI 3aBAAaHHS,

- MaKCHMAJIbHO CKOPOTHUTH BHPOOHHMYMI TMepcoHas y 30HI 3 BUBEAEHHSIM 3a MEXi 30HU
MIIPUEMCTB 1 0C10, mepedyBaHHS AKUX HE 00YMOBITIOE OCHOBHUMH TMOJIOXKEHHsAMHA KoHIenIii.

CTBOpUTH CUCTEMY JOKYMEHTIB, IO PErJIAMEHTYIOTh AisIbHICTh IEPCOHATY 3 YPaxyBaHHSIM
cnenudiku 30HH.

[TizroryBaty mpomo3uiii Ui BHECEHHS 3MiH Ta JOMOBHEHB Y JiI0Yi 3aKOHOJaB4i aKTH, IO
pPErIaMeHTYIOTh CTaTyC TEpUTOpii Ta KUTTEHISUIbHICTH MepcoHany B 30HI 1 mepemaTd ix B
oprasizariii, o MarTh MMPABO 3aKOHOABYOI 1HII[IaTHBH.

CTBOpUTH €MHY CUCTEMY KOMIUIEKCHOTO MOHITOPUHTY 30HH 1 PUIIETIIUX TEPUTOPIil.

Po3po0uTu mpoeKT KOMIUIEKCY BUPOOHHMIITB 010 ITepepoOku Ta 30epiranns PAB.

3MIMCHUTH 3aX0/11, CIPAMOBAHUX Ha MOBOKeHHS 3 PAB:

- mpoBecTH iHBEeHTapu3aiito i gociimkeHHs crany [ITJIPB ta I[IIPB nans BusHaueHHS
CTYIIEHIO iX eKOJIOT1YHOI Oe3MeKH;

- pO3pOOUTH HOPMATHBHI JIOKYMEHTH, 10 periamenTyBanu 6 craryc [ITJIPB, ta Bumoru 110
IX eKOJIOTIYHOI Oe3MeKH;

- peami3yBaTd 3axOH, CIPSMOBaHI Ha MiJBUINEHHS HAMIMHOCTI JOKami3ylouux Oap'epiB
icaytounx I1ITPB ta 3a6e3neueHHs joBrorpusaioro 36epiranns PAB y 1ux cxoBumax.

[TpoBecTu 3ax0/u, CIPIMOBaH1 Ha IEPETBOPEHHSI 00'€KTY «YKPUTTSA» B O€3M€UHY CUCTEMY:

- peajizyBaTu NepIIouyeproBi 3aX0/1u, CIIPSIMOBAHUX Ha IMiJBUILEHHS HAAIMHOCTI 00'€KTY;

- po3po6utu TEO 1 npoexT 3a pe3ynbTaTaMu MIXKHapOAHOIO KOHKYPCY.

BukoHaty mpoekTHi poOOTH y BIIMOBIIHOCTI 3 IPOrpaMoro 3HATTA 3 ekcrutyaranii YAEC.

[TpoBecTn HayKOBI TOCIHIKEHHS 3 KOMIUIEKCHUM aHaJII30M 3allpOIIOHOBAHUX PIIIEHb 100
BU3Ha4YeHHs noAanbinoi f1oii mict [pun'sts 1 YopHoOMIBE-2.

Po3pobutun TEO BOJIOOXOPOHHHX 3aXO[iB 3 OOIPYHTYBaHHSAM iX HEOOX1JTHOCTI BIAMOBITHO
OYIKYBaHOMY, BHECKY B 3HMXEHHS KOJIEKTUBHOI JIO3M 1 PHU3HMKY 3 YpaxyBaHHSIM EKOHOMIYHMX
3arpar.

Po3pobutu TEO pobir mo JicoHaca/uKeHHIO B 30HI 3 YypaxyBaHHSM HEPCHEKTHB
MIPUPOJIHOTO JIaHIIa(TOBITHOBJIEHHSI.

[TpoBecTr KOMILIEKC 3aXOJiB, CIPAMOBAHUX Ha IMIJBUILEHHS IMOKEXKHOI O€3MEeKH JIICOBUX
YT111b.

[TpoBecTu micoBnamITyBaHHs JTICOBUX MAaCHBIB.

BukoHatu po6oTa Mo NMpoeKTy CTBOPEHHS MEPUMETPOBOI 3aropojau 1 3a0e3NMeYUTH €IUHY
OXOPOHHY TEPUTOPIIO B MEXKaxX 30HH.

Po3pobutn cuctemy yrpaBiiHHS [ISJIBHICTIO B 30HI 3 peaii3ali€lo MepIIoro eramy
crBopeHHsIM ACY 30HU BiIUyKEHHS.

[IpoBecTn mepmioueproBi poOOTH MO TMEPEeTBOpPEHHIO iHGpacTpykTypu M. YopHOOWIH Yy
BIJIMOBIAHOCTI 3 HUIAMHU 1 3aBAaHHsMH KOHIENINi, B TOMy YHCII MO MOKPAIIEHHIO CaHITapHO-
TEXHIYHOT'O CTaHY €KCIUTyaTOBAHUX KOMYHAJIbHO-TOOYTOBUX 00'€KTIB Ta 1X MOKEKHOI Oe3MEeKH.

[TpoBecT poOOTH MO MOBEPHEHHIO MaTepiaibHUX I[IHHOCTEH, 10 3HAXOAATHCA B 30HI, B

HapoJIHE TOCNOIapPCTBO, BKIIIOYAOYN:
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- IHBEHTApHU3aIlil0 MaTepiaIbHUX IIHHOCTEH 1 YCTAHOBJIEHHS 1X BapTOCTI IS MOJAIBIIOTO
BUKOPUCTAHHS B HAPOJTHOMY T'OCIIOJJapCTBI;

- JOCIIJKEHHS, CIPsSMOBaHI Ha TONIYK NUISIXIB TOBEPHEHHS B HApPOIHE TOCIOAAPCTBO
MaTepialibHUX [IHHOCTEMH, 1110 3HaXOAAThCs B 30Hi, 3 ypaXyBaHHIM piBHA ix 3a0pyaHenns PH;

- 3HUINEHHS 1 IIOXOBAaHHS MaTepiabHUX I[IHHOCTEH, TOBEPHEHHS SKHX B HapoOJIHE
TOCIOJAPCTBO HEMOXKITUBE (3IHCHIOETHCS 3 YpaxyBaHHM MOJIOKEHb 1aHoi Konremnii).

Bukonatu po6oTH, CipsMOBaHi Ha TIEpEBEICHHS HEOPTaHi30BaHUX 3BAJIMII i TPOMHCIOBHX
BIJIXO/IIB Yy CTaH, PeriaMEHTOBAaHUI HOPMATUBHUMH JJOKYMEHTaMHU.

CTBOpUTH 1 peali3yBaTH IPOTPAMH:

- 10 BUBYCHHIO 1 30€peKEHHIO iICTOPUKO-KYIBTYPHOI criaqiiuHi YOpHOOMIBCHKOTO PETioHy;

- 10 OXOPOHI MaM'ITHUKIB IPUPOAM 1 BABHAYEHHIO 00'€EKTIB 3aM0OBITHOT 30HHU.

16. TIPOT'HO3 EKOJIOI'TYHOI CUTYALIIT 30HU BIJTUYXXEHHS

Ilpocno3 mizpauii PH 3a excmpemanvnux ymoe. Bomgne i1 BitpoBe BuHeceHHss PH mpu
eKCTpPEeMabHUX TMOTOJHMX yMoBax (moBeHsX 1 % 3a0e3rmedeHocTi 1 MeHIIe, cMepyax, IIKBajax,
NWIOBUX OypsiX) 1 JIICOBUX MOXeXKaxX He MPU3BEE 10 JOBrOTPUBAIOTO NEPEBUILEHHS JOMYCTUMHUX
piBHIB 3a0pyJHEHHS IPUPOIHOTO CEPEIOBHIIA 32 MEKaMU 30HH.

PyitnyBanHs 00'€KTy «YKpPUTTS» BHACTIIOK 3eMIIETPYCY a00 MiSUTbHOCTI JIIOJUHU, a TaKOXK
[ITPB «Ilimmicauii» Ta iHmMHUX OO'€KTIB y BUNAAKY iX 3aTOIUIGHHS MOXE MPU3BECTH M0
JOJJATKOBOTO paAiallifHOro 3a0pyAHEHHS] 30HU 1 IPUIIETIUX TEPUTOPIM.

Ilpozno3 exonoziunoi cumyauii 30nu eiouyscenns 3a nepioo oo 2050 p. Ilnoma nokpuroi
micom teputopii 3ouu 3pocte A0 65-70 %. CocHoBi jicH, HacamkeHi B 50-pokax, CKIIaJaloTh 3apa3
OCHOBHY YaCTHHY JIICOBUX MAacCHBIB 1 EPEHAYTh 0 KaTEropii MPUCTUTAIOYMX 1 3a3HAIOTH 3HAYHOTO
camo3pijkeHHs. [lnomi 37yroBuIMX MEpenoriB 3HAYHO 3BY3ATHCSA 1 BTPATATh KOMIAKTHICTH;
3HAYHOIO MIpPOIO TEPEJIOTH MOCTYIUIATHCS MICIIEM MOJIOJMM 1 CepeIHBbOBIKOBHUM OEpe30BHM Ta
OCHKOBHM JIicaM 1 rasiM. 3aIuiaBHi JYI'M TaK0XX IMOCTYIIOBO 3aMiCTATHCS IHUPOKOJINCTIHUMU JIiCaMH.
L1i 3MiHU CTBOPATH CTIHKWH 1 BITHOCHO MOKEKHOCTINKUNA POCITMHHUNA TTOKPUB.

PiBeHb IpyHTOBHUX BOJ BHACIIIOK CaMOpPYHHYBaHHS METIOPAaTUBHUX CHUCTEM 1 OYIIBHHUIITBA
3arat 600paMHu IiJBUIIUTHCS; 3a00049eHi ol 3aiMyTh He MeHIe 10 - 15 % tepuropii.

JIUIsHKY CYIIBHOT 1e3aKTUBALT IEPETBOPATHCS HA CyX1 JIYKH, HOpocii BepOosio3oM, abo Ha
CyXl COCHOBI JIICM y BHWIAJKy YCHIXYy JICOMOCAJO0K, IO CHPUATUME 3MEHIICHHIO KITbKOCTI
3aMUJIEHUX TEPUTOPIi.

UncenpHICTh TBAPUHHOTO CBITY 30HHM CTaOUII3YeThCS 31 3CYBOM BHIOBOIO CKJIaay B OIK
JMCOBUX BH[IB 1 30UIBIIMTBCS KUTBKICTh XIDKaKiB. 30epekeTbcsi HEOOXiTHICTh CaHITapHO-
€M1JIEMI0JIOTIYHOTO KOHTPOJTIO IEPEHOCHHKIB TYJISIPEMIi, CKa3y, JIEITOCIIPO3Y.

HIi1bHICTS MOBEPXHEBOTO PATIOHYKIIITHOTO 3a0pyJHEHHS TEPUTOpIi 3arajioM IMOCTYIOBO
3HM3UTHCS B PE3yJIbTaTl BEPTUKAIBbHOI Mirpauii 1 OuIbnI-MeHI piBHoMipHoro posnoauty PH B 10-
30-cM mpUNOBEpXHEBOMY MIapi TPYHTY, a TaKOX BHACHIJOK paji0aKTUBHOIO po3many; piBHI
3a0pyaHeHHs 1e3ieM-137 ta crpoHuieM-90 3HM3ATHCS Ha 1-2 mopsAaky, HMOBIPHICTh 3a0pyAHEHHS
MOBITPSHOT'O CEPeIOBHUIIA MIYTOHIEM-239 3MeHImuThCs B 3-10 pasis. Ponib nporeciB moBepXHEBOTo
MEpeHECEeHHs1 3a0pyAHEHHS ICTOTHO 3MEHIUUTBHCS B PpPe3yibTaTl IOBCIOJHOTO YTBOPEHHS
pocIMHHOrO MOKpHBY. Ha 3a007104eHNX TEpUTOPISX, 32 BIICYTHOCTI IHTEHCUBHOTO BOJIHOTO CTOKY,
3HIDKEHHSI PaJllOaKTUBHOTO 3a0pynHEHHs Oyle 31MCHIOBAaTUCh TOJOBHMM YHHOM BHACHIIOK
paslioaKTUBHOTO PO3MaLTy.

[Ipu dinpTpamii PH depe3 30Hy aepartiii ocTaHHs peamizye CBOIO 3aXHUCHY (PYHKIIIIO II0JI0
IPYHTOBUX BOJ. YacTuHA pagiOHYKIIITHOTO 3a0pyJHEHHS Ha JUISHKAX 3 MaJIOI0 MOTYKHICTIO 30HU
aeparii nepelae B rpyHTOBI BOJU; MpU IboMy KoHIeHTpamii PH y rpyHTOBHX Bojgax B 3HauHIii
yacTUHI 30HM HE TepeBUINATh NOMyCTUMHUX piBHIB. Ilpu ¢inbrpanii i migzemuomy ctoky PH
HaHOUTBIN ICTOTHE 3a0pyIHEHHS MiA3eMHUX BO BiIOyIeThes B OmmxkHil (5-10-km) 3001 YAEC.
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B nepcrniexktusi BunecenHs: PH 3 migzeMHuMU BoJaMu MOKE CTAaTH CIIBPO3MIPHUM 3 MOBEPXHEBUM
3MHMBOM; MaTHME Miclle 3MEHUIEHHS iX KOHIIEHTpalil BHACHIJOK SIEPHUX HEepeTBOPEHb 1
po30aBiieHHs, B pe3yabTaTi yoro kKoHmeHtpaiii PH B 30HI po3BaHTaXeHHS, JOTUHAX PIK A0 KiHIA
MIPOTHO30BAHOTO TEPMiHY 3HHU3SITHCS.



MtuMe mpornec mocTymoBoro mommpeHHs PH B HABKONMIIHE CEpeOBHMIIE 3 JIOKATbHHX
JDKEpes, pO3MIIIeHUX Yy HalO1IbII 3a0pyJHEHUX YacTHHAX 30HU. Asle MacmTabu pagioHyKIIiIHOTO
3a0pyIHEHHS TEOJIOTIYHOTO CEPENOBUIN OyayTh 3YMOBJIEHI, TOJOBHUM YHHOM, PiBHIMH
[11OMmMHHOTO MOBEPXHEBOTO 3a0pyIHEHHS 1 MEHIIOI MIpOI0 - BIUIMBOM JIOKAJIbHHUX JDKEped,
Mo0JIN3y KUX, UMOBIPHO, CHOPMYIOTHCS 30HHU MIABUIIIEHUX KOHIIeHTpalliii PH y rpyHTOBUX BOMIaX.

OniHOYHI MPOTHO3W HE JAIOTh MiJCTAaB PO3MNIANATH Mig3eMHM nuisax mirpanii PH (B Tomy
YUCIT HAHOULIBII PYXOMOi CKJIaJ0BOi - CTpOHIIII0-90) sk icToTHHE (akTOop 3a0pyAaHEHHS BOJ P.
JHimnpo.

3a ymoBu peamizamii monoxxkeHb KoHIenmii 1 BHACHIIOK OYIKYBAHOTO 3arajibHOTO
noca0IeHHs POIIECiB MOBEPXHEBOTo Ta mig3emMHoro ctoky PH y 6aceiin p. [Tpumn'sats noriprenss
paaioexoyoriyHoi 00CTaHOBKM B 30HI 1 30UJIbIICHHS BILIUBY TEpPUTOpPIi 30HM HA PaiOCKOJOTIUHY
00cTaHOBKY B YKpaiHi He mepeadadaeTbes.

Minuopao6uib, Kuis

Onepsxano 20.06.94

VJIK 621.311.25

H. M. CopoxkuHn, B. H. Bacuibuenko
SKCILTYATAIIMSI YEPHOBBLIBCKOM A3C B OCOBBIX YCJIOBUSX (B 1987 r.)

PaccmoTtpensl ocobenHoctr kcmutyatanmu YepHoOsuibekoir ADC B 1987 r. ¢ ToukH 3peHHs oOecreucHHs
paauaIoHHoN Oe3omacHocTH. [IpoBeeH aHAM3 MOJYYCHHOTO OIBITa SKCIUTyaTalldd aTOMHOW CTAHIIUM BaXTOBBIM
METOJIOM, IOKa3aHO IOJIOKHUTEIbHOE M OTpPUIATENbHOE BIHMsIHUE Ha Oe3zomacHocTh ADC BaxTOBOrO MeTona padoThI
nepcoHasa.

Paguaumnonnas o6cranoBka. ABapus Ha IV sueproomoxke UYADC pesko yxyauimia
paavaloOHHYI0 OOCTAaHOBKY Ha TEPPUTOPUU M B 3/1aHUAX BCEW MPOMIUIOUIAJIKM CTaHLIUU W, B
nepByro ouepenb, B paiione I11-IV sneprobdmokos.

EctecTBeHHO! 3amadeil mepea BBOJAOM SHEProOJOKOB B IKCIDIyaTal[UIO0 ObLIa ITOJTHAS
JIe3aKTUBALUS 71l JIOBECHUS YpPOBHEH H3IMydeHUs [0 BEJIUYUH, MO3BOJSIONUX OOECHEUUTh
BBITTOJIHEHHUE TTEPCOHATIOM CBOMX (DYHKIIHIA O€3 MPEeBBIIICHUS] YCTAHOBICHHBIX HOPMATHBOB.

[Tpu nezakTuBaIy OBLT BBIIOJHEH OTPOMHBIN 00beM padoT.

[Tocne 3aBepuieHHs] NEPBUYHOM JA€3aKTUBALMU K IYCKY AHEproOJIOKOB pajualliOHHas
00CTaHOBKa B TOMEIICHUSAX CTAHIMH, TPAJAULIMOHHO OTHOCHMBIX K 30HE CTPOTOTO pEXKHMa, B
CpeaHeM TpeBbImana noasapuitaeie ypoBHH 110 [ 1 111 sHEprodmokam B 3 pasa, mo II - B 5 pas.

[To cpaBHEHMIO C T0aBapUIHOM, CYIIECTBEHHO YXYALIWIACh paJlalliOHHass 0OCTaHOBKA Ha
KpOBJISIX 3/1aHUM, 0coOeHHO Ha KpoBisix Il saneprobioka. IlpakTruecku KpoBiaM Bcex 37aHUM ObuH
NIEPEBEICHBI B pa3psl HEOOCTYKMBAEMBIX.

CymiecTBeHHO BakeH TOT (akT, yto Ha YADC nocne aBapuu NpakTUYECKU HE CYIIECTBYET
30HBI CBOOOAHOTO pexkuma. [IprueM yacTh TeppUTOPUM M HEKOTOPBIC 3[aHUS MO paAHallMOHHON
00CTaHOBKE B TPAJAUIIMOHHOMN TPAaKTOBKE OTHOCHIIUCH K KATETOPUH HEOOCTYKUBAEMBIX.

Jns obecrnieueHuss paAuallMOHHOW O€30MacHOCTH B CIOXKHBIIMXCS YCIOBUSAX  OBLIT
peayn30BaH Psii OCHOBHBIX MEPOIPHUSITHIA:

1. Pacmmpenue kiacca paboT, NMPOBOAMMBIX IO JO3UMETPUUECKUM HapsjiaM U Kpyra
00s13aHHOCTEH 11€Xa paaualliOHHON 0€30MaCHOCTH MO 00ECIEYEHUI0 PaIMAIIMOHHON 0€30MMacHOCTH
MepCcoHaa MPH BBHITOJIHEHUU UM CBOUX 00S3aHHOCTEH.

2. NndopmupoBanre mepcoHaga MO BOMPOCaM pPaJAMAMOHHOW OOCTaHOBKHM Ha CTaHIUH,

O6CCHCqCHHC nepcoHaia J03MMETpaMu ¢ HCIMOCPECACTBCHHBIM OTCUCTOM. OHCpaTI/IBHOC HN3BCHICHUC
© H. M. CopoxkuH, B. H. Bacuipuenko, 1994
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JOJKHOCTHBIX JIMIL MOJpa3/ieJIeHU CTAaHIIMU O COCTOSIHUU pailalliOHHON 00CTaHOBKU Ha pabovMX
MeCTax [EPCOHAJNIA U €T0 1030BbIX Harpy3Kax.

3. lllupokoe mpUMEHEHHE TEXHUYECKUX CPEACTB JUIsl CHIKEHHS J030BBIX HArpy3oK Ha
ONEPAaTUBHBIA TNEepcoHaN. JTO, HaNpUMep, YCTaHOBKA TEJIEBH3HMOHHBIX CHUCTEM HaOIIOAEHUS,
LIMPOKOE UCTIONB30BAaHUE PAIMOCBS3H MIPH BBIITOJIHEHUHU padOT B TEXHOJIOTMUECKHUX CHCTEMaX.

4. CokpamieHue 4yucia 00XOAOB M MNPO(UIAKTUYECKHMX OCMOTPOB OOOPYJIOBAaHUS, YTO
BIIUSIET HAa HAJIE)KHOCTH pabOThl 000PYAOBAHHUS.



5. OOecneueHue CBOEBPEMEHHOIO aHAJIM3a CIy4aeB OTKIOHEHHs OT HOPMAaTHUBOB
apaMeTpoB PAJAUAMOHHON O0OCTAaHOBKH M 103 OOJIydeHHsI IEepCOHaNa C BBIACHEHHEM NMPHYUH UX
MOPOJUBIINX U MPHUHATHEM MEp N0 MX YCTpaHEHMI0. BaxkHoe MecTo 3aech 3aHMMana Oopbrba ¢
YyBCTBOM OIIACHOCTH.

6. HenpepbiBHOE IPOAOIDKEHHUE [€3aKTUBALIMOHHBIX padoT, yIydIIAOUIMX paJdaliOHHYIO
00CTaHOBKY Ha JeWcTBymoImuX Oyokax. [lo OKOHYaHHMM TEPBUYHOW JI€3aKTHBALMM IPOBEACHA
BTOpPUYHAS J1€3aKTHUBALIHSL.

7. llupoxoe mpuBiedeHHE crenUuaIucToB ¢ 1apyrux ADC, 6e3 KOTOporo o0ecreduTh
skcruryaTaruio YADC O6puto 661 HEBO3MOXHO. 3a 1987 r. Ha HADC ¢ Apyrux aTroOMHBIX CTaHIUI
CCCP 6bumn KOMaHIUpOBaHbI 362 ven. onepatuBHOTO U 1596 ven. peMOHTHOTO MepcoHana.

8. W HakoHel, OCHOBHOE MEpONpUATHE, MO3BOJIABIIEE HKCIUIyaTUPOBaTh CTAHLHIO B
CYIIECTBOBABILUX TOT/IA YCIOBUSX - 3TO MEPEX0]] Ha BAXTOBBIN METOJ paboOT.

Taxkum 006pa3oM, OCHOBHBIMU MEPOIPUATUSAMHU, I03BOJIMBIIMMU 00ECHIECUNTh HKCILTyaTalHIo
YADC B nocneaBapuiHbIX YCIOBUSX, SABIISIOTCS:

- NpUBJIEYEHUE OOJBIIOTO KOJIMYECTBA KOMAHAMPOBAHHOIO MEPCOHANA C JPYI'HX aTOMHBIX
CTaHIINH;

- BaXTOBBIH METO/1 pabOThI IIEPCOHATIA.

IIpuB/ieyeHHBI ONEPATHBHBIN IepcoHa]. TpPyAHOCTH HCIIOIB30BAHMS OIEPATUBHOIO
nepcoHana ¢ apyrux ADC onpenensyiucb B OCHOBHOM HEJOCTaTOYHBIM 3HaHHEM Treorpaduu
CTaHIIMHU, TMEpPCOHANa CMEHBbI, 0COOEHHOCTEH TexHoyornueckux cucteM UADC u opranuzanuu
skcmutyatanuu Ha YADC.

JUie MaKCHMaJIBHOTO YMEHBIICHUS BIMSIHUASA 3TUX (AKTOPOB OBUI MPHHAT MOPSAJOK AOMYCKa
KOMaHJIMPOBAaHHOI'O IEpCOHAaNa K CaMOCTOATENbHOM pabore. PaboTHuky paBanoce /7 JqHel Ha
oOydeHue ¢ mocienymomen ciaadeit sx3amena no [1TD u 6 mHe#t paboTel B kKauecTBe mydiepa c
MOCTEYIOIUMH [TPOTUBOABAPUHHBIMU TPEHUPOBKAMHU, II0CJIE 4YEro PpabOTHHUK JOMyCKaJCs K
CaMOCTOSITEIILHOM padoTe.

[TpuHATBHI MOPSIOK JIOIMycKa K paboTe ¢ y4eToM BBICOKOM KBalM(UKALUU MEepCcoHaa,
komangupoBanHoro Ha YADC, mo3Bommn obecmeunth HKkcruryaramuioo B 1987 r. 1 u 11
sHepro6sokoB u nmyck III sHeprodiaoka. Cepbe3HbIX HApyIIEHUH B 3KCITyaTalluu 000pyJOBaHUS MO
BHHE KOMaHAMPOBAaHHOI'O ONIEPATUBHOTO IEpCOHAja He Oblia

BaxToBblii MeToa padoTbl. BaxToBbIi MeTO paboThl B EPHO TUKBUIAINH TTOCTIEACTBUN
aBapuM U BO300OHOBIEHUS dKcrmyaTanuu 010koB UADC nonmHOCThIO cedst onpaBaal M MO3BOJINI
co3/laTh HEOOXOMUMBIE YCIOBUS I TpyAa W OTAbIxa mnepcoHasa. OH ObUT €IMHCTBEHHO
MPUEMJIEMBIM B 3THX CJIOXHBIX YCIOBUAX METOJOM IKCILIyaTal[ii CTaHLIUU.

B To ’xe Bpems NpH BaXTOBOM METOAE BO3HUK psAA TPYIHOCTEH, HEMpPUEMIIEMBIX IS
HOpPMaJIbHOW AKCIUTyaTallui CTAHIUH.

OcCHOBHBIE HEIOCTATKH BaXTOBOI'O METO/A:

Jnst onepaTUBHOTO MepcoHala

1) Gosbl1ast MPOAOIKUTEIBLHOCTh paboueit cMeHsl - 12 u;

2) OOMBIION TIePEePhIB MEXKy BaXTaMu - 7 pabounx JHEH (7 BBIXOHBIX);

3) 3aTpyJqHEeHa opraHu3anys OlepaTUBHBIX Pa300pOB aBapUMHBIX CUTYalUil M0 OKOHYaHUU
CMEHbI, 0COOEHHO B JIeHb 0The3/1a B Kues;

4) 3aTpyaHEHBI MHOTHE, TPEAYCMOTPEHHBIE PYKOBOAALIMMHU YKa3aHUAMHU (HOPMBI pabOTHI C
MIEPCOHAJIOM, HalpuUMep NpPOBEJACHHE COBEUIAHWM MpHU TJIAaBHOM WH)XEHEpPE CTAHIMM C Y4acTHEM
HayaJlbHUKA CITY>KObI CTAHLIMHU U €r0 3aMECTUTENs, PyKOBOJICTBA LIEXOB U OT/IEJIOB;

5) ClI0’)KHOCTH 3aMEHBI BHE3AIMHO 3a00JIEBIIETO HAa BaXTe MEPCOHAIA;

6) TPYJHOCTH B OpraHu3aluu paboThl ¢ epcoHagoM B Kuese.

18

Jlng ntHEBHOTO NepcoHaa:

1) He oOecnieunBaeTcss HEOOXOUMAs MPEEMCTBEHHOCTb MEX/1y BaXTaMu;

2) OTBETCTBEHHBIE Pa0OTHI (HANPUMEP, PEMOHT CUCTEMBI PETryJIUpOBaHMs TYpOUHBI) JenaeT
HE OJWH pa0OTHUK OT Hayaja J0 KOHIlA, a JBa C NepeJadyel BaxThl, YTO CHMXKAET KAaueCTBO MX
BBINOJIHEHUS;



3) 3aTArMBaHKHE MMEPCOHAIOM PEIICHUSI BOIPOCOB 10 OKOHYAHUSI CBOCH BaxXThl (HOBasi BaxTa
BBIHYK/ICHa HAUMHATH BCE CHAYasa);

4) BHOBb TPUOBIBAIOIINE CTOPOHHUE HWHCIEKTOPCKHE CHYKObI (B TEPBYIO OYEpeIb
MOKapHBIE) MO-PA3HOMY CTaBAT OJHH U T€ KE BOIPOCHI.

J1J11 MaKCUMaIbHOTO YMEHBIIIEHHS HEJIOCTATKOB BAXTOBOT'O METO1a HEOOXOIUMO:

1) xpyrinocyrounoe nexxypcTBo peadmmntanuonHsix Ha BUY, HIY menunuackux Opurasn,
KOTOPBIE TPOBOIIIN MAacCaX M IPYTUe MPOIEIyphl Ui CHUKCHUSI YTOMIISIEMOCTH ONEPATHBHOTO
NepcoHaa;

2) obecrieyeHre BO3MOKHOCTH MOJIb30BAHHS CAHATOPHBIMU YUPEXKICHUSIMHA B MEKBaXTOBBIN
MEPUOTI;

3) moctaBKa OIEpaTUBHOTO MEPCOHAIA HA CMEHY U CO CMEHBI B MSITKHX aBTOOYCax;

4) pa3MelieHue OMEpPaTHBHOTO MEPCOHATa B BAXTOBOM IOCENIKE OTICIBHO OT JIHEBHOTO
MepcoHalia u ¢ 60JabIUM KOM(OPTOM;

5) mepes Ha4aJIOM BaxXThl Y ONEPATUBHOTO MEPCOHANA MTPEyCMaTPUBAIOCH 1yOIMpOBaHUE B
TeyeHue 6 u;

6) oIMH pa3 B MeCSAI KaXK/1asi CKBO3HAsi CMEHA MTPOBO/INIIA TIPOU3BOJICTBEHHOE COBEIIAHKE, B
KOTOPOM TPUHUMAJIM YYacTHE PYKOBOJCTBO CTAHIIUHM, I[EXOB M OOIIECTBEHHBIC OpraHH3aIUU
CTaHIIVH,

7) iepeBoi OCHOBHOTO PYKOBOJISIIIETO IEPCOHAJIA [IEXOB U OTIIEJIOB Ha O€3BaXTOBBIH METO.
paboTsr;

8) y)kecToueHHE CIpoca 3a Ka4eCTBO MPpUeMa BaxThl;

9) ycTaHOBIIEHUE MOPSAIKA BBIIAYM HOPMAaTHBHBIX 33JaHHI Ha BaXTY;

10) co3manue aucrerdyepckoii ciry:x0bl B Kuese, oOecrieunBarolieil BbI30B U ONIEPATHBHYIO
JOCTaBKY MEPCOHAIa HA CMEHY.

B 1iesoM, BaXTOBBIH METOJ| JUIS DKCIUTyaTal[ii aTOMHOW CTAHIIUM MOXKET PacCMaTpUBaThCSI
TOJILKO KaK BBIHYX/ICHHAs! © BpEMEHHAsi Mepa B OCOOBIX YCIOBHUAX €€ PadOTHI.

B To e Bpemsi, OH MPHUBJICKATEINICH JIJIS IIEPCOHAIIA, ITOCKOJIBKY IMO3BOJIIET UMETh oaps 15
BBIXOJHBIX B MECSI] JUIs JHEBHOTO TEpCOHaTa W / BBIXOJHBIX dYepe3 / paboumx mHEH i
OTIepaTHUBHOTO.

IO «<HADC», YepHOOBIITH
[Mocrynuna 17.03.94

Y JIK 504.054:636

I'. C. Memankun, H. I1. Apxunos
MMPOBJEMbBI PEABUJIMTAIIMM TEPPUTOPUU B 30HE ABAPMM HA YEPHOBBLIHLCKOM
A39C

PaccmoTpen MexaHW3M (OPMHPOBAHMS 30H TOIUIMBHBIX, TOIUIMBHO-KOH/ICHCAIIMOHHBIX M KOHJICHCAIIMOHHBIX
BBIMAJICHUHA C Pa3IMYHBIM DPAAHOHYKIUIHBIM COCTaBOM, C DPAa3IHYHON (U3MKO-XUMHYECKOW IOABMKHOCTHIO U
OMOJIOTHYECKOM MOCTYMHOCThIO pamuoHykiauaoB (PH) B cocraBe pammoakTHBHOTO 3arps3HeHus. JlaHa Kpatkas
XapaKTepUCTHKa paboT, HaNIPaBJICHHBIX Ha peabunurarmio npoMiutomanka YADC u npuieraromneid K Heil TeppuTOpHH.
OO6cyXIeHbl BO3MOXKHBIE NPAKTHYECKHE MEPHI M0 peabWINTaIliy CeTbCKOXO3IHCTBEHHBIX M JIECHBIX YTOIMHA 3O0HBI
otuyxJeHus Ha mromanu Oonee 200 Teic. ra. Oco0o BbIIENEHa Ba)XKHOCTh CIIENUAIbHOH OOpabOTKH IOYBEL,
obecnieunBaromeil 3((GEeKTUBHOE CHIDKEHHE MOITHOCTH JKCIIO3WIIMOHHON O3Bl (OO TOpSIKa BEIUYMHBI) U
CYIIECTBEHHOE CHIKEHHUE pa3MepoB nepexoqa PH B cenbCKOXO03SIMCTBEHHYIO TPOIYKIIHIO.

Kpynueiimmas B mupe pamuanuonHas aBapus Ha YADC Oecrperie/ieHTHA MO COCTaBYy M
JUHAMHKE BbIOpOCa, HEOOBIYHOCTH pPEe3YNbTUPYIOIMIEH KApTHUHBI PAAHMOAKTUBHOTO 3arpsS3HEHUS
tepputopun. Ilpu »TOM HaubonblieMy 3arpsi3HEHUIO MojaBepriack Tepputopus Ilonecss,
OTIUYABIIASCS B TEPHUOJ TIOOANBHBIX PAJAMOAKTUBHBIX BBIMAJCHUNA HSKCTPEMATbHO BBICOKUMU
pasmepamu mepexona °Sr u *’Cs mo mumeBoif Iemouke MouYBa-ueOBEK BCIEACTBHE KpaifHeit

6enHocTH 31emHUX ouB. K Tomy ke 3Ta Tepputopus apenupyercs p. [Ipumnsrs,
©T. C. Memankun, H I1. Apxunos, 1994
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Braaaromeil B Kueckoe BOJIOXpaHMWINIIE - UCTOYHUK BogocHAaOxeHus uid 40 MiH. yenoBek. DTo
CBHJIETEIILCTBYET 00 aKTyaJIbHOCTH M HEOOBIUAHOM CIIOKHOCTH PEIIEHHs] BOIPOCOB peadMInTaIliN
3eMellb, OJBEPIIINXCs 3arPA3HEHUI0 «4EPHOOBUIBCKMMUY» PAIMOAKTUBHBIMU BBINAJCHUSMHU.

Jns npusHATHS OOOCHOBAHHBIX PEIICHWN IO TPOBEICHHIO TEX WM HHBIX 3alIUTHBIX
MEpPONPUATHIH HEOOXOIUMO MCXOJUTh M3 YETKOIO MPEACTaBICHUS O CIOXKMBIICHCS B pe3yibTaTe
aBapuu PaJUOdKOJIOTHYECKON OOCTAHOBKE M JWHAMHKE HSBOJIONUH TocuenHen. [[nsa momydenus
Tako wuHpopMmanuu ¢ Masg mo Jjaekadbpp 1986 r. HamMm mTpOBENEHO PATMOIKOJIOTHYECKOE
obcnenoBanue cBbimie 180 SKCHEpUMEHTANbHBIX IUIOMIAIOK HA TEPPUTOPUM YKpPauHBI U
Pecny6nuku benapycs. O6cnenoBaHue BKIHOYAIO, IMOMHMO PaJMOMETPUUECKUX H3MEPEHHUHl ¢
MOMOIIIBIO CTAHJIAPTHBIX MOJIEBBIX PAAMOMETPOB, OTOOP CONMPSHKEHHBIX 00pa310B MOYB (TIOCIOWHO ¢
IIOMOIIBIO METAJUINYECKOTIO COBKA), PACTUTENILHOCTH, TPOAYKLIMH )KUBOTHOBOJICTBA, BO3/1yXa.

OO6pa3ipl mocie NpenBapuTeIbHON MOJATOTOBKH B JTAOOPATOPHBIX YCIOBUAX MOJBEPraliud
raMMa-ClIEKTPOMETPUYECKOMY U (BBIOOPOYHO) PaJIMOXMMHUYECKOMY AaHAIM3Yy IO CTaHJApTHBIM
MeToAuKaM. ['aMMma-CrieKTpoMeTpuYecKne M3MEpeHHs] MPOBOAMIM Ha TaMma-crekrpomerpe LP-
4900 (Nokia) ¢ moxyrpoBOHHKOBBIM (T€pMaHUEBO-TUTHEBBIM) JETEKTOPOM.

PesynbraTel Hammx HaOMIONEHUH CBHUIETENBCTBYIOT O CIIOKHOM, HO 3aKOHOMEPHOM
xapakrepe pacnpenenenuss PH Ha Tepputopun 30HBI aBapuu B COOTBETCTBHHU C TpaHChopManuei
(U3NKO-XMMHYECKOTO COCTOSIHUS JIETKOJIETYYHX BEIIECTB B COCTaBE PAJAMOAKTHBHBIX OOJAKOB U
0COOEHHOCTSIMM BBINAJICHUSI HAa IYTH HX JBHXKEHHUS TBEpIAbIX YACTHIl pa3IUYHON CTEleHH
JIMCTIEPCHOCTH.

Ha ocHoBe aHain3a MoJydyeHHbIX HAaMH JIaHHBIX MOXKHO IOJaraTh, 4YTo HauboJjiee CUIbHOE
3arps3HEHUE TEPPUTOPHH OOYCIIOBICHO BBIOpOCAMHU MPH B3PBIBAX (3araHbIil M CeBEpO-3amaIHbINd
pajMoaKTUBHbIE cienbl). Beimanenus U3 crpyi, npojpoipkaBiIuecs; 10 6 Mas, HaK/IaJblBaIUCh Ha
BBINAJICHUS OT B3PBIBOB, YCIOXKHSS OOIIYIO KapTUHY 3arps3HeHust Teppuropuu. OTHAKO OHH, IO-
BUJMMOMY, HE€ MOTIJM ObITh NMPUYMHON CHJIBHOTO DPAJHMOAKTUBHOIO 3arpsi3HEHUs] TEPPUTOPUU U
uMenu B oOmeM OajaHce BBIOPOCOB BTOPOCTEIICHHOE 3HAa4YCHHWE. B KadecTBe mpumepa MOXKET
CIly’)KUTh IOXKHBIA paJMOAKTUBHBIA cliel, 0O0pa3oBaBILUICS MOJ BIUSHUEM CTPYH B IIEpUOJ]
HanOOoJbIIe MHTEHCUBHOCTH PaIHOAaKTUBHOTO BBIOpOCa.

B MoOMeHT B3pbIBa AMCHEPrMpPOBAHUE TOIUIMBA M KOHCTPYKIIMOHHBIX MaTepHajioB B
YCIIOBHSIX BBICOKHX TPAJIMEHTOB TEMIIEPATyp M JABJICHUH COMPOBOXKIAIOCH YIETyYHBAHHEM Ta30B
H YaCTUYHBIM HCHApeHHEM JIETKOJEeTy4yuX BelecTB, B ToM uuciae PH. Yem Bbime Obla cTeneHb
JIETYYeCTH BEIIECTBA, TeM OOJIbIIAst IOl €T yCIea HCTIapUThCS.

[Tocne BbIOpOCa B pajiMOaKTHMBHOM OOJIaKe HAYMHAIOT NPOTEKaTh OJHOBPEMEHHO JBa
nporecca. Bo-niepBrix, cornacHo 3akoHy CTokca U3 00J1aka HAauWHAIOT BBITIA/IATh TBEP/IbIC YaCTUIIBI
(B mepByr ouepeab KpYMHOAMUCHEpPCHBbIE). BO-BTOpBIX, MO Mepe CHIKEHHUS TeMIepaTypbl
MIPOUCXOIUT OOpATHBI MHOTOCTYIEHYATHIH IMPOIECC KOHACHCAIIMH WCIAPUBIIUXCS B MOMEHT
B3pbIBa BEILIECTB M COKOHJEHCAlMu cooTBeTcTByoImuXx PH, B mepByio ouepenb 006samaronmx
HAaMMEHBIICH JIeTy4ecTbl0 (Hampumep, W30TOMOB IE3Ws CTPOHLUS, PYTEHHs W JAPYTHX
cnaboneryuux sneMeHToB). bonee neryune BemectBa u PH (B wyacTHOCTH, M30TONBI II€3Ms)
OCTAlOTCSI B TMApOOOpa3HOM COCTOSIHMM OoJiee UIMTENhHOE BpeMs, a 10 Mepe yIaJICHUs
PaZMOaKTUBHOTO O0JaKa MPOUCXOTUT OOEAHEHUE ero KpyNHOAUCHEPCHBIMH YacTUIAMH U B TOM
YHUCJIe YaCTUIIAMH JTUCTIEPTUPOBAHHOTO TOTUTMBA, 00JIaIaf0IIMMH BEICOKOU yIETbHONW MacCOM.

Cokonnencauuss PH mpoucxonuna Ha MHOTOYHCIEHHBIX —LEHTpax KOHJIEHCAlUH,
MPEUMYIIIECTBEHHO HA MEJIKOIUCIIEPCHBIX YaCTUIIAX, CIIOCOOHBIX JITUTEIFHOE BPEMST YICPKUBATHCS
B o0Oiake, He BbIMajgas Ha 3emito. Ha kaxaoll wactuie B cocraBe obOiaka oOpasyercs
MHOTOCJIOHOE TIOKPBITHE W3 BEIIECTB C BO3pACTAMOIICH JeTydecThio. B cocraBe 3TOro
MHOTOCJIOHOTO MOKPBITUS, B COOTBETCTBUHU C MX JIETy4ecTblo, pacronaratorcs u PH, xoropsie
cpa3y HauMHAIT UGG YHAUPOBATH C TIOBEPXHOCTH BIITyOb YaCTHIIHI.

[Tpu coxpansromieiics B o01ake BBICOKOH TeMIepaType CKOpPOCTb AUPPY3UH MOXKET OBITh
JOBOJIBHO BbICOKOH. [loaTOMY COKOHIIEHCHMpOBaBIIMECS B LIEHTpalibHOM yactu obinaka PH moryr
npoaudyHIupoBaTh BHYTPh YAaCTHIIBI (LIEHTPA KOHACHCAIIMH) HA JOCTATOYHO OOJIBIIYIO INTyOuHY.
CrencTBreM TOCIEIHETO SIBIISIETCS CYIIECTBEHHOE CHUKCHUE B JTajbHEUIIEM (PU3NKO-XUMHUECKON
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noctynHoctd PH B coctaBe Takumx 4YacTull, MO CpPaBHEHUIO C YAaCTHIIAMM, HAaXOJIUBLIMMUCS B
YCIIOBUSIX MOBBIMIEHHOW TEMIIEPATYPhI B T€YEHHE 00JIee KOPOTKOTO MPOMEKYTKA BPEMEHHU.

[Tox BusiHMEM pacCMOTPEHHBIX MpoIleccoB B 30HE aBapuu Ha YADC chopmupoBaiucs (1o
MCPC YAABJIICHHUA ITOPOKACHHBIX B3PbIBAMU PAANOAKTUBHBIX O6HaKOB) 30HbI TOIIJIMBHBIX, TOIIJIMBHO-
KOHJICHCAIIUOHHBIX KOHJICHCAIIMOHHBIX BBIMAICHUI.

Tabnuna 1. XapakrepucTrka paJuoOHYKIMIHOTO COCTaBa BhIMMAICHUN

Pagnonykmug Brimagenus
TOILJTMBHBIE TOIUTMBO-KOH/ICHCAIIMOHHBIE | KOHJICHCAIIMOHHBIE

905y 0,086 0,079 1,9
1085Ru 0,72 14 15
16Ru 0,18 0,38 4

TomAg _ _ 9
1811 0,28 1o 4 25
132Te - - 32
13¢Cs 0,035 0,26 10
137Cs 0,06 0,38 18
140Ba 0,35 0,33 23
141Ce 0,82 0,79 1,8
144Ce 0,72 0,66 1,0

XapakTepucTuKa paJIuOHYKIUAHOTO COCTaBa BBINMAJCHUI YKa3aHHBIX 30H IMpEICTaBJCHA B
JIOJISIX OT COZIEPKaHKA HauMeHee JIETy4ero paanonykinaa *°Zr ua 10.05.86 . B Tabm. 1.

B 30H€ TOIUIMBHBIX BBINMAJCHUH 3arps3HEHHE 110 PAIUOHYKIUAHOMY COCTaBY COOTBETCTBYET
orpaboTaHHOMY siiepHOMYy TOIUIMBY peaktopa PBMK-1000, Heckonbko OOCTHEHHOMY B
otnomernun nerkoneryunx PH (3, ¥Cs, ¥'Cs u np.). Jlannas 30Ha pacronoxeHa B paguyce 10
30 kM OT MecTa aBapHH C JAJIEKO MTPOCTUPAFOIINMUCS «I3BIKAMU» B 3aIIaTHOM, CEBEpPO-3alaJIHOM U
F0’KHOM HAIlPaBJICHUU.

B 30HE TOMIMBHO-KOHACHCAIIMOHHBIX BBIMAJICHUN B PATMOHYKIUIHOM COCTABE 3arpsS3HCHHUS
pe3ko (Ha MOPSOK BETMYMHBI) BO3pAcTaeT JOJsl PaauoOIe3si, COOTHOIICHHE ke ocTanbHbix PH
COXpaHsIeTCS MPUOM3UTEIHLHO Ha IPESKHEM YPOBHE, KaK U B TOTUIMBHOM 30HE, XOTS JIOJIS KaXKIOTO
u3 HUX B cymMme PH 3ametHo cHmkaercs. Bospactanue monu paauoiie3uss B COCTaBe BHIMAJICHUN
00YyCJIOBIIEHO MPOMU3OIIEAIIEH 10 IMyTH CIEAOBaHUS 00JIaka €ro COKOHJICHCAIME Ha OCTaBIIUXCS B
cocraBe obnaka dactuiax. Haubomee 4eTko rpaHuIla MEXIy 30HAMH TOIITUBHBIX U TOIUTMBHO-
KOHJICHCAIIMOHHBIX BBIMAJICHUN BBIPAKCHA B HAINPABJIICHHUSX 3aMaHOTO W CEBEPO-3aIlaTHOTO
PaZMOaKTUBHBIX CJIENIOB.

[To mepe wucromeHus: obOjgaka B OTHOIICHWH TOIUTMBHBIX YaCTHI[ TMPOUCXOJUT KaK Obl
oOorareHre o6aka OCTAIIIUMUCA B €ro cocraBe JeTydynMu PH, cokoHaeHcHpOBaBIIMMHUCS Ha
YJAaCTHIIAX TIOBBIIIICHHON CTCTICHH JTIUCIIEPCHOCTH HETOTUIMBHOTO XapaKTepa W MPUCYTCTBYIOIIUMU
B Ta3000pa3HOM COCTOSHUHU. BpimageHuss wu3 Takoro o0laka XapaKTepU3YIOTCS  Kak
KOHJICHCAIIMOHHBIC. 30HA TOIIMBHO-KOHJICHCAIIMOHHBIX BBINMAJICHUN TUIABHO TEPEXOIUT B 30HY
paccestTHHBIX KOHJCHCAIIMOHHBIX BBIMAJIeHUH (OOBIYHO HEBBICOKHE M TIOCTENEHHO YOBIBAIOIIHE
YPOBHU  3arps3HCHHs]  NPEHMYIICCTBEHHO  PaJHMOIE3WEeM, PpagHOpPyTeHHEM H  JAPYTHMH
COKOHJICHCUPOBABIIMMUCS Ha BbIMafarommx yactunax PH). MenkoaucnepcHble YacTUIIBI
COBMECTHO C Mapora3oBoil (a3oii B cocTaBe o0jaka MOTYT MEPEHOCHUTHCS, MEJICHHO BhITIafas, Ha
3HAUUTENbHbIE paccTosiHusA. OJHAKO TMOJ BIUSHUEM METEOPOJIOTHUECKUX (PAKTOPOB MOXKET
MPOUCXOAUTh PACWICHEHHE 00Jlaka Ha OTJIEIbHBIE «PYyKaBay, B 30HAX MPHU3EMJICHUS KOTOPBIX (WJIH
nake oOJaka B LIETIOM - B 30HE MpH3eMIIeHHUs (akela) OJHOBPEMEHHO OCa)XIaeTCs BECh CHEKTP
JIETYYHNX» PATUOAKTUBHBIX BEIIECTB B COCTaBE OCOOEHHO MEJIKOJIUCIIEPCHON (PPaKIUK YaCTHII
a’po305ii W MmaporazoBoil (a3pl. YPOBHM PaAJMOAKTUBHOTO 3arpsi3HEHUS TMOJCTHIIAOIIECH
MTOBEPXHOCTHU MPH ITOM MOTYT OBITh Upe3BbIUATHO BHICOKUMHU. KOBapCTBO CHTYyaIMK yCyryoOJseTcs



TEM, 4TO OCHOBHAsl Macca Bblnajaromux npu 3toM PH (u3oTomns! flofa, Temtypa, HHEPTHBIX Ta30B U
Ip.) BeCbMa KOPOTKOXKMBYIIH, a IMOCJIE€ UX pacnaga (B T€YEHUE HECKOJIbKHX HEENb) YPOBEHb
MOIIIHOCTH 3KCHO3UIIMOHHOM J103bI, OIpenesieMblii MPEUMYLIECTBEHHO M30TOMAaMH IIe3usl U
PYTEHHS, CHIXKAETCS [0 HE3HAYUTEIBHOrO YpOBHS. ECTb mpuMepsl TOro, KOTJa TEPPUTOPUIO
«MATHa»  XapaKTepU30BaJId B KAyeCTBE CaMOr0 «4YUCTOrO» MecTa [0 pe3yJibTaTaM
pazmoMeTpUYECKOro 00CIIeIOBAHMUS.
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Tabnuna 2. XapakrepucTuka GU3NKO-XUMHUYECKON MOABMKHOCTH PAAHMOHYKIIUIOB
XapakTep BbINIaJICHUI YacTb 30HEI BbIITaJCHUN
LIEHTpaIbHas nepudepuitnas
TornBHbBIE 1,0-1,6 4-7
TOIIMBHO-KOHIEHCALINOHHBIE 20-30 -
KonneHcannoHHbIE 1,0-1,6 16-18

TakoB, MO HalleMy MHEHHIO, OCHOBHOW MeEXaHHM3M O0pa30BaHHUS TaK Ha3bIBaEMBIX
«UE3MEBBIX IATEH», KOTOPBI MOXET WHHIHMUPOBATH B MOMEHT MPH3EMIICHHS «pyKaBa» (MU
oOraka) BbIajieHHE aTMOC(EpPHBIX OCAJKOB BCIEICTBHE KOHJCHCAIMH aTMoc(epHO Biaru Ha
YacTUIaX a’po30is. XOTS HMHOTJa B KAuyeCTBE IPUYMHBI OOpPA30BAHUS «IIE3MEBBIX IATCH)»
Ha3bIBAIOT BBIMBIBaHUE paauone3us u apyrux PH w3 pagmoaktuBHOro oOnaka atMoc(epHbIMH
ocankamu. «lle3neBrie msITHa» 0OHAPYKUBAIOTCS HA PA3IMYHOM YAAJICHUH OT MECTa aBapuH, HO HE
omoke 25-30 kM. OOBIYHO Takue YYacTKM MMEIOT JIUIMITUYECKYH) WM BBITAHYTYIO (110
HaIpaBJICHUIO JBIKEHUA 00Jsiaka) (GOpMYy U CIOKHYKO KOHIICHTPUYHO IMOCTPOCHHYIO CIOUCTYIO
CTPYKTYpPY (B OTHOILICHUU YPOBHEH 3arpsi3HEHUS) C MAaKCUMaJIbHBIM 3arpsS3HEHUEM B IIEHTPAIbHOMN
9acTH.

AHanu3 noMy4eHHBIX HAMH SKCIEPUMEHTAIbHBIX JaHHBIX MO3BOJISET MOJaraTh, YT0 UMEHHO
Ha TEPPUTOPHH «IIE3MEBBIX TISTEH» MOTJIHM IPOSBUTHCS HamOoIee CHIBHO BBIPAKCHHBIC
paguobuogornyeckue 3PpQPeKTol.

OneHka cojepKaHHsS — TIOABUKHOTO  (BojopacTBopuMoro+obmennoro) ’Cs, B
NPECTaBUTENIBHBIX Ul 30HBI aBapHH JIEPHOBO-TOA30IMMCThIX mouBax (1992 r.) mosBonmia
YCTaHOBHTH, YTO (U3MKO-XMMHUYECKass TOABIKHOCT PH B cocraBe BbIMajeHUd IS
PacCMOTPEHHBIX BBILIE 30H CYIIECTBEHHO pasiauuaercd. [Ipm 3TOM OHa HMeeT TEeHJISHIMIO K
BO3pPACTaHHIO [0 HAMPABJICHUIO K epu)epuu Kax o1 30HbI (Ta0I. 2).

BBuny ocoOenHoctell ¢usnko-xumuueckoro cocrosHus PH B cocraBe BbImajeHuil Ha
TEPPUTOPUHN OTIIEIbHBIX 30H MEHSETCS WX OTHOCHTENbHas Ouosorumueckas nocrynHoctb (OBJI),
ompenenseMas kKak oTHouleHue kodgp¢unuentoB nepexoga (KII) paguonyknumaa u3 mHOYBBI B
OTIpeIeIEHHBIN BU/I OMOJIOTUYECKOM MPOIYKIINH /ISl COOTBETCTBYIOIINX 30H BBITIAICHUH:

KII=C./G,
rae C, - konnentpamus PH B npoxykuuu, br/kr; G - mIOTHOCTH 3arpsi3HEHUs OYBHI TeM ke PH,
Br/kM?.

Ecnu BBeCTH WHIEKCHI «T», «TK», «K» s 0003HAYEHUS 30H TOIUIMBHBIX, TOILJIMBHO-

KOH/ICHCAIIMOHHBIX M KOHJACHCAIIMOHHBIX BBIMACHUH, TO
OB «=KI1/KIly; OB =KII/KII;.

Ha ocHoBe skcriepuMeHTanbHO HaiiieHHbIX 3HaueHni KII 11t 1epHOBO-1T0I30JIUCTHIX MTOYB,
PacIIOIOKEHHBIX B KaXKIIOW U3 pacCMaTpUBaeMbIX 30H, MpUHsAB 3a equauily Kll;, Mbl paccunranm
sHadeHuss Ob /I u OB/l (Tabm. 3).

PesynbTaThl pacdera CBHAECTENBCTBYIOT O TOM, uto ObBJ[ pagmonesuss Mexay 30HaAMU
pasnuyaercs B IIeCTh pa3 M ciabo M3MeHsAeTcs co BpemeHeM. [Ipu 3ToM HauMeHbIIeH
OMOJIOTUYECKOI JIOCTYITHOCTBIO PA/MOIE3Hs XapaKTepU3YeTCs IEHTpallbHAs YacTh «IIE3UEBBIX
IATeH», a HauOojiee BBICOKOM - TOIUIMBHO-KOHJIEHCAIIMOHHAs 30HA. Ecium ydecTh ypoBHHU
3arps3HEHUS] B OOCJIEIOBAHHBIX 30BaX, TO MOXKHO 3aKIIOYHTh, 4YTO CYIIECTBYEeT oOOpaTHas
3aBUCUMOCTh YpPOBHS 3arps3HEHHss OT OHOJOTHMYECKOW MJOCTYMHOCTH paJHOLEe3usi B COCTaBe
3arps;3HEHUSI.



Tabmuia 3. OTtHOCHUTENRHAS

PaguoHyKiIHs OB/l (GHOHOFHqGCKaH I[OCT}:HHOCTI: I
Pa3IUYHBIX 30H BhINIaAACHUU
1984 r. I .
pumeuanne. OB/l 11 neHTpanpHOit yacTu
Bcs 2,2 «UE3MEBOTO IISITHAY.
1989 r.
55 YpoBHM 3arpsi3HEHUSI TEPPUTOPUH B
Sr 0,54 KaXKJIOM M3 30H BBINAACHUU HOCTEIIEHHO
187Cs 24 CHIDKAIOTCSI 10 MEpe YIaJeHUs OT MecTa

aBapuii, a B «UE3UEBBIX IMATHAX» - OT
ueHtpa k nepudepun. [losToMy MakcumanbHbIE YPOBHH PaJAMOAKTUBHOTO 3arps3HEHUS] HMEIOT
MECTO B 30H€ TOIUIMBHOTO 3arpsi3HEHHS] M B «IE€3UEBbIX msATHax». OjHaKO B 30HE
KOH/JICHCALIMOHHBIX BBINAJCHUN PAAUOJOTHYECKYIO 3HAYUMOCTh
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(B OTHAJEHHBI ¢ MOMEHTA aBapUM MEPHOJ) MpeACTaBIsAeT MpeuMyIecTBeHHo °'CS. B 30He ke
TOIUIMBHBIX BBIMAJACHUNA B KadecTBe 03000pasyromux PH BreicTymaroT Takwe OHMOIOTHYECKH
tokcnunsle PH, xax %°Sr u m3oronsr TYD. [TockonpKy mOCeIHNUE OTIUYAIOTCS OYEHb OOJBIINMU
MeproJaMy ToJTypacnaaa, HauOoJsiee 3arpsA3HEHHAs YacTh 30HBI TOIUIMBHBIX BBINIAJACHHUN ObLIA
oObsiBeHa 30HOM oOT4yXkJaeHus. Ha ee OTropokeHHOW KOroYeld MPOBOJIOKOM U OXpaHsIeMOi
TEPPUTOPUH 3alIPELIEHA X03ICTBEHHAS AEATEIBHOCTh, 4 HACEJIEHUE SBAKYUPOBAHO.

30Ha OTUYXKICHHS BKJIIOYAeT B ce0s 3HAYUTENBHYIO YacTh «IHUPKYIbHOW» 30-KM 30HBI
BOKpyr YADC u yacth Hanbosee CUIBLHO 3arps3HEHHOM TEPPUTOPHH 32 €€ MpeAesiaMi B CEBEPHOM
Y 3aMaJHOM HallpaBJCHUSX.

Bue mnpenenoB 30HBI OTUYXKICHHS 33 CUST HUCKIIOYCHHS W3 OKCINTyaTalldd HauOoJjee
3arpsi3HEHHBIX  YYacTKOB, €CTECTBEHHO IMPOTEKAMIIUX TpoIeccoB (UKcalMu paauole3us
MMOYBCHHBIMH MUHEpAJIaMH, MEpPenpoPUIMPOBAHNS XO3SIMCTB W BHEIPCHHS arpOXUMHUYCCKUX
pEeKOMEHIalMi B HACTOAIIEE BpeMs B OOIIECTBEHHOM CEKTOPE B OCHOBHOM 00€CIeYeHO
MPOU3BOJACTBO CEJIbCKOXO3AMCTBEHHOW NPOAYKIMK, HE MpeBbIIArome no coaep:xkanuto PH
oUIMATBEHO YCTAaHOBIEHHBIX BPEMEHHBIX JOMycTUMbIX ypoBHeW (BIY-93). Oxnako eme Henb3s
rapaHTUPOBATH MOJYyYE€HHUE TaKOW MPOIYKIMHU (B YACTHOCTH, MOJIOKAa U MsiCa) B MHIUBUIYAIHLHOM
CEKTOpe MPOU3BOJICTBA MPU OTCYTCTBUU JOJHKHOTO KOHTPOJISI 32 MCIOIb30BAHUEM MAaCTOMIIHBIX U
CEHOKOCHBIX yroauil. [IprumMHON NOJydeHHs 3arpsA3HEHHOM NPOAYKIHH B IIOCIEIHEM CIlydae
MOXKET OBITh TNpPUMEHEHHE JJIs BbIIaca CKOTa WM JUIS CEHOKOIIeHHsS H30BITOYHO
MEePEYBIAKHEHHBIX YYaCTKOB C aHOMAJIBHO BBICOKOM OMOJIOTMYECKOW JOCTYIMHOCTBIO PaHoIe3us
(ma 1-2 mopska BETWYHHBI, 00JIee BBICOKOW MO CPAaBHEHHUIO C CYXOJOJBHBIMH). DTy TpoOiieMy
MOKHO B MPHUHIIMIIE PEIIUTh, CO37aBasi KyJIbTypHbIe MAcTOUIIA U CEHOKOCHI IJISl HHAWBUYaTbHBIX
XO3SIICTB.

Kak wu3BecTHO, MOYTM C TEPBBIX JHEW TMOCIAE aBapuu MNPEANPUHUMAINCH MEpHI,
HANpPABJIEHHBIE HA «HEME/JIEHHYIO U OKOHYATEJIbHYI0» JTMKBUIALNIO MOCIEICTBUNA PaIMOAKTUBHBIX
BBHIODOCOB  MMEBIIMMHCS TEXHHYECKUMH CpPEIACTBAMH C HCIIOJIb30BAHUEM 3HAYUTENbHBIX
KOHTUHTE€HTOB BOCHHBIX U TPAKIAHCKUX CICHHAIUCTOB TMPU OrPOMHBIX (UHAHCOBBIX H
MaTepuaIbHBIX 3aTparax. OCHOBHBIC PaOOTHI ObUIM CKOHIICHTPUPOBAHBI B SIUIIEHTPE aBapUH, YTO
JTUKTOBAJIOCH HEOOXOJWMOCTHIO TPEJOTBPATHTH Pa3BUTHE HEXKENATEeIbHBIX IMPOIECCOB B
MOBPEXKJICHHOM PEAKTOpPE M UCKIIOUUTHh BO3MOXHBIM cMbiB PH B mpotekaromyto psimom ¢ HADC
p. IIpunsTs.

OneIT TpOBEJCHHBIX pPabOT MOKa3al, YTO JHMKBUAANMS TMOCIEACTBHA TaKOW KpymHON
paavallMOHHON aBapvu B YCIOBHUSIX COBPEMEHHOI'O TEXHHUYECKOTO Mporpecca HepeasibHa. Peub
MOKHO BECTH JIHIIL 00 OMpPEENICHHON CTeneHW peabuIuTaluK 3arps3HEHHOW TEepPUTOpPUH B
COOTBETCTBUM C COLHMAIBHO-DKOHOMHUYECKON 3HAYMMOCTBIO, XapakKTepOM M YPOBHEM €€
3arps3HECHUS.

B pesynprate mpoBefeHHBIX pabOT Haa pa3pylIeHHBIM peakTopoM ObLT co3maH OOBEKT
«YKphITHE», TMPEeNOTBPAIIAIONINN BO3MOXKHOCTh adpPO30JbHBIX BBIOPOCOB U3 pa3Balia U
MO3BOJISIFOIIMI  KOHTPOJIMPOBATh PSAJ  IMAapaMETPOB COCTOSHUS Pa3pylIEeHHOro peakTtopa. B
TEXHOJIOTUYECKUX U aJMHUHUCTPATUBHO-XO3SMCTBEHHBIX IOMEIICHUSAX, HA CHJIBHO 3arpsA3HEHHOU
MPOMIUIONIAJKE W B CaHUTapHO-3amUTHON 30HEe YADC ObUTM CO3MaHBI YCIOBUS, TMO3BOJIMBIIHE



MOJrOTOBUTh K IYCKY M IOCJE CYHIECTBEHHON MX MOJAEPHM3ALMU MYCTUTh B dKcIutyaranuio |-l
6noku. IIpu sTom B 1986-1987 rr. 60m1ee 0,5 MKu pasinoakTUBHBIX OTXOJI0OB ObUTH MEpEMEIEHBI B
CIEeLUaNbHO O0OpYAOBaHHBIE MOTMIBHMKM WM B IYHKTBl BPEMEHHOM JIOKAJIM3aLUuU
paanoakTuBHbIX 0TX0/10B (IIBJIPO).

Ecnu panmoakTuBHBIE OTXObI, NOJYYEHHbIE NMPU J€3aKTUBALMM PA3JIUYHBIX OOBEKTOB Ha
NPOMIUIONIA/IKE, YOI C €€ TEePPUTOPHH, TO TPU JAE3aKTUBALMH CAHUTAPHO-3AIIUTHOM
(OydepHOit) 30HBI paAMOAKTHBHBIE OTXO[bl, BKJIIOYABIINE IPEBOCTON MOTMOIIEro OT pagualuu
COCHOBOTO («pBDKEro») Jieca W BEpXHHUU HamOoliee 3arps3HCHHBIN CIOH IMOYBBI, C TIOMOIIBIO
CIELUAIbHOM TEXHUKU U OyJIbJJ03€pOB 3aXOpaHUBAIM MPSAMO HA MeCTEe B TPaHILEH IIIyOMHOM 0KO0JIO
3 M (IIBJIPO). Hemocrarouno ne3aktuBupoBaHHbIE ydacTku (Oonmee 10 mP/4) Obutn 3achlimaHbI
CIIOEM «UHUCTOT0» IeCKa.

[To oxoHUaHHMH J1€3aKTUBAIIMOHHBIX PAaOOT YacTh MPOMIUIOIIAJIKHY, HE MTOKPHITast OETOHHBIMHU
muTaMu, U Bes OydepHas 3oHa YADC npenctaBisiiin coOOW MBUIAINLYIO MYCTBIHIO, JIMIICHHYIO
KaKOH-TMO0 pacTUTENbHOCTH. ECTeCTBEHHOTO BOCCTAHOBJICHHUSI PACTUTEIBHOTO IIOKPOBA HA
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TaKOW TEPPUTOPHHU, MO MPOTHO3aM CHEIHMAIMCTOB, MOKHO OBUIO OXHIATh HE paHee YeM depe3
necatku ser. [loaTromy ¢ HamumMm ydactueMm Oumia pa3paboTaHa M IMPAKTHUYECKH OCYIIECTBJIECHA
porpamMMa BOCCTAHOBIICHUSI HAPYIICHHOTO TUIOIOPOIUS TOYBBI M BOCCTAHOBJICHUS! PACTUTEIHLHOTO
IIOKPOBA HAa JIe3aKTHBUPOBAHHON TEPPUTOPHH.

B ompenenenHoil ouepemHocTH, y4acTku OydepHO 30HBI C MOMONIBIO Oyiibao3epa WIn
BPYYHYIO OUMINAIH OT HOCTOPOHHMX MPEIMETOB, BHOCHIIM H3BeCTHSK (3 T/ra), MHUHEpalbHbIC
ynoopenus (N8OP80K80)) u Topdokporiky ¢ mectabix Tophsuukor (okomo 50-100 1/ra). [Tocae
JMCKOBAaHUS M KyJIbTUBALMU C OOPOHOBAaHMEM ITPOBOJMIIM [TOCEB MHOTOJETHUX 3J1aKOBO-0000BBIX
TpaB TOJ TOKpoB oBca. Ilocie moceBa HEKOTOpbIE YYacTKH (IPEUMYIIECTBEHHO BJIOJb
OKUBJIEHHBIX [JIOPOT) JJIi CHUXKEHUS DPa3MEpOB IbLICOOpa30BaHUs NMPUKATBHIBAIM U 3aKPEIUIsLIN
ITyTEM II0JINBA PACTBOPOM CYIb(PHUTHO-CIIMPTOBON Oap bl MIIM BOJHOM AMYJIbCHEH JIATEKCA.

Takast TEXHOJOrMs BOCCTAHOBJIEHHMS IUIOJOPOJUS OINECYaHEHHOM IIOYBBI U CO3/aHUS
TpaBstHOTO TTOKpoBa B 1968 r. Opuia npumenena Ha wromaan 1200 ra u mana xopommuii s¢pdexr. B
CIIEAYIOIIEM TOAY YK€ He TpeOOoBajJoCh MOBTOPATH MOJHBIM 00beM paboOT Ha Bcel IUIOLIAMH.
[TpoBommiM IHIIB «PEMOHTHBIE» PabOTHl HA YY4acTKaX C TUIOXOH MPHKUBAEMOCTHIO MHOTOJIETHUX
tpaB. C nera 1989 r. Oydepnas 3ona UADC mnpencraBisieT JOBOJIBHO PABHOMEPHO MOKPBITYIO
PacTUTENLHOCTHIO TEPPUTOPHIO.

B kauecTBe 3aBepiarolero srana pexyiabTuBanuu 0ydepnoit 30as1 YADC B 1988-1991 rr.
OBUTM TIPOBENEHBI JieCOMOcaaku Ha riomiamu okoimo 500 ra. Jlecomocaaku B MEpBYIO OdYepenb
MPOBOJMIIM BJOJb ABTOMAarucTpajied M Ha ydacTKax C IOBBILIEHHBIM IbuleoOpa3oBaHueM. B
3aBHCUMOCTH OT OCOOCHHOCTEH TOYBBI M PACIIOJIOKEHUS TOJISKAIIETO 3acelIeHHI0 YYacTKa,
PasMoIOTHUECKOM M CUTYallUOHHOM OOCTaHOBKM NPUMEHSIM DPA3JIUYHbIE CXEMBbl CMEIICHUs U
MOCAJIKH JIPEBECHO-KYCTAPHUKOBBIX KYIBTYD.

Crnenyer OTMETHTb, YTO pacXoyIoKeHHbIE Ha Tepputopun 0ydepnoii 3ou61 HADC I1BJIPO B
MOCJIeTHUE TOJABI TIOJBEPIIUCh OOBOJHEHHWIO TPYHTOBBHIMH BOJaMd. Bemyrcss HaOmromeHus u
JIeNIat0TCs OLEHKU TEMITOB BO3MOXKHOM murpanuu PH, HameudaroTcst myTH orpaHUYeHUs TOCIEIHEH,
MO3BOJISTIONIE M30€KaTh HEOOXOAMMOCTH IEPEe3axXOpPOHEHUS PATMOAKTUBHBIX OTXOAOB (AECATKU
ThIC. TOHH MaTepuayia o0IIel akTHBHOCThIO okosio 2 I'Bk/T, 3arps3HeHHoro 0gyr, B7Cs, 239py+240py
CyMMapHO# akTUBHOCTH cooTBeTcTBeHHO 37, 53 1 0,5 %).

HazpeBmieii u BaxkHO#l mnpoOneMoil sBisercss pa3paboTKa KOHIENLIUU OOpalleHus ¢
TeppuTOopreil 30HBI OTYYXKIEHHS W pealn3alus TMPaKTHUYECKUX Mep [0 peadwInTaIuu
CEeNbCKOXO035MCTBEHHBIX U JIECHBIX yroaui Ha miomiaau 6onee 200 Thic. ra. OqHaKo UMeeTcs psj
MPUYHH, TOOYKIAIONINX HE TIPUHUMATh HEMEUICHHBIX PEIICHUM.

Bo-nepBbIX, nake B J0aBapuiHBIA MEpPUOA TNPH HOPMAIBHO (DYHKIIMOHUPOBABILEH
WHPPACTPYKTYpE, HAIMYMH HEOOXOJMMON TEXHUKM W ONBITHBIX KaapoB BCE OTpaciu
pacTeHUEBOJICTBA, KPOME CEMEHHOro KapTOo(eneBOJACTBA, Ha YroAbsSX HbIHEIIHEH 30HBI
OTUYXKIEHHMSI ObUIM HHU3KOpPEHTa0eNbHbl WM YObITOuHBL. IlosToMy HeTr HeoOxoxumocTu
BOCCTAHABJIMBAaTh XO3AHCTBEHHYIO JIESTENbHOCTh B NPEXKHEM BHIE, a >KeJaTelbHO BHayaye



HKCIEPUMEHTATIBHO 000CHOBATh IKOHOMHUYECKYIO 11€J1€CO00Pa3HOCTh BHEIPEHUS HETPAJUIIMOHHBIX
HaIIpaBJICHUN U TEXHOJOTUN CEIbCKOXO035MCTBEHHOIO IIPOU3BOICTBA.

Bo-BTOpBIX, 10 HACTOSAIIEr0 BPEMEHU Ui 30HbI TOIUIMBHBIX BBINAJECHUN HE BIIOJHE SICHBI
JMHAMMKA HM3MEHEHHs OMOIOTMYECKOH IOCTYMHOCTH “OSI, a TakKe PpajHONOTHYecKas poJb
TIPOJOJIKAIONIET0 HAKAILIMBAThCA 2*LAM, 10/ KOTOPOrO B COCTAaBE 3arpA3HEHHS B IEPCHEKTUBE
MOJKET CYIIECTBEHHO INPEBBICUTH (MPUOIU3UTEIHFHO BIBOE) JIOJI0 BCEX APYIHX alib(ha-aKTUBHBIX
TVY?D 3a cuer pacnaja MaTepuHCKOro uzobapa *'Pu. B oTimume ot MaTepuHCKOro n3oromna, 2*/Am
XapaKTepU3yeTcsi TMOBBIIICHHOW MOJBMKHOCTBIO B  OHOJOTMYECKHX IEMOYKaX, BBICOKOU
TOKCHYHOCTBIO M OOJIBIIKM IEPHOOM monypacmanaa (433 r.).

B-tperbux, 3akoHoM VYkpauHel «O DPaBOBOM pEXUME TEPPUTOPUHU, MOJABEPrUIEHCs
PallMOaKTUBHOMY 3arpsi3HEHHIO BeiencTBUE UepHOObUIbCKOM KaTacTpodbl» B 30HE OTUYXKIEHHS B
HacTosIIIee BpeMs 3arpelieHa Jiro0asi Ipou3BOICTBEHHAS IETEILHOCTh Ha 3a0POLICHHBIX YTOMBSX,
OCyLIECTBIIsIeMas IOMUMO MCCIIEJOBATENIbCKUX LIETEH.
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[TosToMy B Hacrosiiiee Bpemsi paccMaTpuBaemast pobjiemMa MOKEeT pelaTbes 0 CYIIECTBY
JUIIb TPH YTOYHEHWH U JeTaju3allMd PaJUOIKOIOTHYECKOH OOCTAaHOBKM M TPOBEICHHUU
HKCHEPUMEHTAIbHBIX HMCCIEIOBAaHUN, HAIIPABICHHBIX KaK Ha YJIydlleHHWE MOCJIEAHEH, Tak U Ha
000CHOBaHHE SKOHOMHYECKOW I1eNIeCOO0Pa3HOCTH pPa3BUTUSI B OyAyIIEM OTIENBHBIX OTpaciieit
arponpoMBIIIICHHOTO Pau3BOJICTBA.

[lpucyrcTBHE B COCTaBe 3arps3HEHUS BBICOKOTOKCHYHBIX TYD (ocoOeHHO mpu
MHTQIMOHHOM IyTH HX IOCTYIUICHHS) CBUJETEIbCTBYET, C OJHOM CTOPOHBI, O TPYAHOCTSAX
CEJIbCKOXO35ICTBEHHOIO OCBOEHHS Yroaui 30HbI OTUYXJIEHHUS, a C JIPYyrod - OpPUEHTHPYET Ha
IIPUMEHEHHE BBICOKOMEXaHN3UPOBAHHBIX TEXHOJIOTHI.

Murpauus PH B riry0s npoduiist mpeacTaBUTENbHBIX UTSI PETHOHA IEPHOBO-TIOI30JIUCTHIX U
00J1I0THO-TOP(DAHBIX MOYB MPOTEKAET OTHOCUTENBHO MeaieHHo. Ha cenpMoM roxy mocie aBapuu
90-95 % PH cocpenoTo4eHbl B BEpXHEM 5-CM CJIO€ HETPOHYTOH IOCIIe aBapuH MOYBHI U JIUIIb HA
NepeyBIaXHEHHBIX NOWMEHHbIX MouBax wMurpauus PH mnporekaer Oosnee HHTEHCHMBHA JTO
IIpeNIoyiaraéT BO3MOXHOCTh TIPOBEACHMUSI Ha YroJbAX, HE IMOJBEPIIIMXCS Iepenaiike, B
OmKkaiiiiye robl CreNUaTbHBIX BHJOB IOYBOOOPAOOTKU JAJS YIYYLIEHHUS PaJdodKOJIOTHYECKON
00CTaHOBKHU.

Ha orpaHm4eHHBIX IO IUIOLIAAM y4YacTKaxX TEPPUTOPUHM BO3MOXHA JE€3aKTHUBALUSA ITyTEM
yaJeHusl BEpXHEro HauboJsiee 3arpsi3HEHHOTO CJI0S MOYBHI C MOMOIIbIO CTAHIAAPTHOM JOPOKHOM
TEXHUKH, YTO CBS3aHO C HEOOXOJUMOCTBIO yHalleHHs O4YeHb OOJbIIOr0  KOJMYECTBA
pannoakTUBHBIX 0TX010B (10 750 T/ra M Gonee). OmHAKO BBICOKASI TPYIOEMKOCTh MTpHeMa 0OBIYHO
OIPaB/IbIBAETCS BBICOKOH 3()()EKTUBHOCTBIO CHMXKEHHMSI MOLIHOCTH HKCHO3MLMOHHOM J03bI U
pasmepoB BbiHOca PH u3 ne3akTMBUPOBaHHOM MOYBBI (10 JBYX MOPSAKOB BenuuuHbl). K
COXAaJICHHIO, JI0 HACTOSIILIET0 BPEMEHH €l11e He CO3aHbl Jake pabOTOCIOCOOHBIE ONBITHBIE 00pa3IIbl
CHEeIMATbHOM TEXHMKHU JUISl YAAJEHUS BEPXHEro cJosi MOYBbl. B yCIOBHSX SKCIIEPUMEHTOB
yIaleHHeM JepHUHBI Ha Jyrax BpPYYHYIO WM C ToMompio MotoOnoka tuma «Turf Cutter»
(aMepuKaHCKOI0 MPOU3BOJICTBA) JOCTUTATIOCH CHH)KEHUE TUIOTHOCTH PaJIMOAKTUBHOTO 3arpsi3HEHUS
10 Tmopsaka BenuuuHbl. OnHAaKO TpuU 3TOM IMpobiiema yAaneHuss OOJIBLIIOro KOJUYEcTBa
PaZMOaKTUBHBIX OTXO0/I0B OCTAETCsl HEPEIIEHHOM, TaK K€ KaK U BOIIPOC O MEXaHMU3AIMH padoT.

Bo3moxxHO mpucnocoOneHne  CymecTBYIOIIEH JOpOKHOW TeXHUKH  (OynIba03epoB,
aBTOTPEUJICPOB | TIP.) A crpebanmsi HauboJiee 3arpsI3HEHHOTO0 BEPXHETO CJI0s TIOUBBI B OypPThI I
Kypraubl ¢ TOCJIEAYIOIIMM HUX HaJIeKHBIM 3azepHeHueM. [locnmenHuil mpueM, anmpoOMpOBAHHBIN
HaMU B HAaTYpHBIX YCJOBHSX, TIPEANONaraeT BO3MOXKHOCTh MOCIEAYIOLIEr0 IOCTEIEHHOTO
yIaJIeHus] JIOKAJIM30BaHHBIX B OypTax WJIM KypraHax paJudOaKTUBHBIX OTXOJOB B MecTa Oosee
HAJEKHOTO (MIPU HEOOXOAUMOCTH) 3aXOPOHEHHS.

JUis ynydiieHust paguosK0JIOTH4ecKoil 00CTaHOBKM Ha OOJIBIIMX IUIOMIAASX, 0COOEHHO Ha
3eMJIIX C OTHOCHUTEIBHO HEBBICOKUMH YPOBHSIMH 3arps3HEHHs, B TOM 4YHUCIJIE MOABEPrHYTHIX
MoYyBOOOpabOTKE B TMOC/CaBapUiHBIA MEPUOJ, MEPCHEKTUBHBI M MPAKTHYECKU OCYIIECTBUMBI
MIPUEMBl «3aXOPOHEHMsD» TMOJYyYaeMbIX PaJUOAKTUBHBIX OTXOJOB B MOJNAXOTHBIA TOPU3OHT C
ITOMOLUIBIO PA3JIMYHOTO TUIA CTAHJAPTHBIX IIYIOB JBYXSPYCHOTO WIN IUIAHTAXXHOTO TUIIA!



XapakTepuCcTHUKa y4acTKa [0 IEepealky KpaTtHocTh cHm>xenns MO/ nocie nepenamku
IUTAHTAXHBIM IUTYyTOM

Bcnaxano o0braabIM TuryroMm (1988-1990) 1,9
He o6paboTtano mocie aBapuu 44
[TpoauckoBaHo TsmKenoit Goponoit (1987) 6,0

[Tpumedanue: Pazmep kaxmoro ydactka He MeHee 50x50 Mm; MD]] - MOIITHOCTh 3KCTIO3UIIMOHHOM JO3HI.

BHecenne Ha 00paOOTaHHBIC yYACTKH IOBBIMICHHBIX 703 OPraHUYECKUX M MHHEPATbHBIX
ynoopeHuit ¢ 00s3aTeIbHBIM OTPAaHUYCHUEM TIyOUHBI MEepenanki TAKHX YTOJUN B IMOCIIEIYIOIIHE
TOJbI MOXKET CIIOCOOCTBOBATh BOCCTAHOBJICHHIO YaCTHYHO HAPYIICHHOIO ILIOJOPOAMS IOYBHI U
CHIKEHUIO pa3MepoB BbiHOCA PH cenbCKOX0351CTBEHHBIMH WIIH JIECHBIMHU KYJIbTYPaMH.

[TockosbKY B YCIOBHSIX 30HBI OTUYKICHHS OCHOBHOHM BKJIJ B JI03y OOJYYCHHS YEIOBEKa
o0yCIOBIEH  BHENIHMM  OONydeHHeM 3a  cdeT  °/CS,  CyIIECTBEHHOE  YIydIlEeHHE
PaJIMOIKOJIOTMYECKON OOCTAaHOBKHM MOXET OOeCHeYHTh JaKe OOBbIYHAs Ieperamika 3eMelb, He
MIO/IBEPTaBIINXCS
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MOYBOOOPaOOTKE MOCIIE aBAPHH: JIBYXKPATHOE CHIDKEHUE MOIIHOCTH YKCIIO3UIIMOHHON TaMMa-103bI
u 5-6-KpaTHOE CHIDKEHHE BBIHOCA “OST 1 37Cs PaCTUTENHHOCTHIO.

[Tponykumst KIT+10%°, km?/xr
QOSr 137C s
[Inonpl, Sroasl 0,1-54 0,4-14
3epHo - 0,9-3,2
OTtnenbHBIC BUBI €CTECTBEHHON PACTUTEIIHBHOCTH 12-150 6,3-110

B 1989-1993-e roasr pazmeps! nepexona PH B paznuunbie BUABI paCTUTEIBHON MTPOTYKIIHH,
KOTOPYIO MOYKHO IOJTy4aTh Ha YrOJbsX 30HBI OTUYKICHHUS, CTAOMIN3UPOBAIUCH HA OTHOCHTEIHHO
HEBBICOKMX YypoBHAX. IIpum sTom pasmepsl nepexona PH B pasnuuHble BHIBI pacTUTENIbHON
MPOAYKIIUH MOTYT Pa3In4aThcs Ha 1-2 mopsika BeTUIMHBI U Ootee.

HaunOonee mnepcrneKTUBHBIMU  OTpAacisIMH  arpONpPOMBIIUIEHHOTO  MPOU3BOJACTBA B
paccMaTpUBaEMBIX YCIIOBHSIX SIBIISFOTCS CEMEHOBOIUECKUE HAIPABIICHHS, KOTOPBIE MOTYT 0COOEHHO
YCIIEIIHO PAa3BUBATbCA B CHEUU(PUUECKUX YCIOBHUAX 30HBI OTUYKACHHUSA, ONPEACISAIOIIUM U3
KOTOPBIX - OTCYTCTBHE COPTOBBIX NPUMECEW BCIIEICTBHE YAAJCHHS HCTOYHHKOB HMX TIOSBIICHHUS.
Tak, B ycnoBusx ruponoHHbIX Terull r. [Ipumnstu B 1988-1992-e rospl Hamu ObIIIO OPraHU30BaHO
MIPOM3BOJICTBO TMOPUAHBIX ceMsiH orypuoB (Oosnee 2 T) - copra Octadera, Mapadon, Mosup,
KOTOpPBbIE XapaKTEePU30BAIUCh OTCYTCTBUEM COPTOBBIX IMpUMeECEH M MO KaueCTBY ObUIM OTHECEHBI K
1-it kateropum.

3acinykMBaeT ~ BHUMaHMs  BO3JENbIBAaHME  psAAa  TEXHMYECKHMX  KYJIbTyp IO
BBICOKOMEXaHU3HPOBAHHOW TEXHOJIOTHH, B TOM YHCJIE HETPATUIMOHHBIX, U3 KOTOPBIX YCIEITHO
anpoOupoBaHbl TONMMHAMOYp Kak ChIpb€ Ul MPOU3BOJCTBA STHJIOBOIO CHHUpPTA WJIM WHYJIMHA, a
TaKXKe YKpoN Kak d3(pupoMacindHas KyJbTypa.

Crnenyer OTMETHTDH MEPCIEKTUBHOCTh Pa3BUTUS Ha 0a3ze yroauil 30HBI OTUYKICHHUS TaKkKe
psma oTpaciiell KHUBOTHOBOAYECKOTO HarpaBiieHUs (OCOOCHHO BOCIPOM3BOJICTBA MOJIOIHSKA
NEPCHEKTUBHBIX TOPOJT), CO3/IaHUS MMTOMHUKOB JIECHBIX U COPTOBBIX IJIOZA0BO-ATOJHBIX KYJIBTYP.

[lenecooOpazHo © Haubosiee JIOTMYHBI HCIBITAHMS  PA3IUYHBIX TEXHOJOTMH U
XO3SICTBEHHBIX HANpaBICHUN [eATeNbHOCTH Ha 0a3e HauMeHee 3arpsA3HEHHBIX YroJIuil oro-
3aIaJIHOTO CEKTOpa 30HBI OTCENICHHs. 3/1eCh K€ MOTYT OBITh C HAUMEHBIIMMH JI0303aTpaTaMH U C
HauOoNbIIeH MOJB30M MCHBITAaHBl B TPOU3BOACTBEHHBIX YCIOBHSX W BHEAPEHBI B IMPAKTUKY
HaubOosee 3¢ (deKTUBHbIE MPUEMBl PEKYIbTHBAIMM YroAWW C TeM, 4TOObl B JajbHEHIIEM 3TH
MIPUEMBI MOKHO MCIOJIb30BaTh Ul PEKYJIbTHBAMU U O0Jiee 3arps3HEHHBIX YYaCTKOB TEPPUTOPHHU.
[Ipy STOM K BBINOJHEHUIO JKCIIEPUMEHTAIBHO-TTPON3BOJICTBEHHBIX pabOT MOXKHO TPHBIICYb
3HAYUTENbHYIO YacTh TPYAOCHOCOOHBIX CamocCelloB (B HAcTosIIee BpeMs TPYAOYCTPOHCTBO
CaMOCEJIOB - TMOYTH Hepaspemmmas npodiema). Kpome Toro, mpoBeaeHue paboT COBEPIICHHO



HEMBICTTUMO TPU PEXKHUME €KEAHEBHOIO IMOJB03a pabOTHHKOB U3 UepHOObUIS WM U3 3€JIeHOro
Mpica. B 3Tom MecTe 30HBI OTUYXKACHUS TOJKEH OBITh MOCTETIEHHO CO3/1aH CIEIUANBHBIN Hay4YHO-
MIPOU3BOJCTBEHHBI KOMIUIEKC C MPWJIETAIOIIMM K HEMY XKWIBIM MAacCHBOM Ul IEpCOHAIA
KomIuiekca. [l 3akpemsieHust MepcoHaja JOJDKHBI OBITh, B IEPBYIO ouepeab obOecreueHbl
MIPUOPUTETHBIE O KUIUIIHO-OBITOBBIE yCiIOBHS M (B Onmkaifiiell mNepcrneKTHBE) BO3MOMXKHOCTH
BEICHUS JIMYHOTO MOJCOOHOrO X03skcTBa. COBEPIICHHO €CTECTBEHHO, YTO MECTOPACIOJIOKECHHE
Hay4HO-IIPOU3BOJCTBEHHOTO KOMIUIEKCA, OCTaBasCh B COCTAaBE 30HBI OTUYXKJIEHHUS, JOJIKHO
MOJIYYUTh OCOOBIN CTaTYyC C MEPCIEKTUBOM BHIBOJIA U3 COCTABA 30HBI (KaK HAMMEHEE 3arps3HEHHBIMH,
Jla elle U TMOJBEPrHYTHIA Ne3aKTUBALIMM K PEKYJIbTUBALIMM YYaCTOK), MPUBATU3ALMU KWIbS U
OCBOGHHBIX WHIMBHUIYAIBHBIX y4acTKOB. [10100HBEIM 00pa3oM OBLI B CBOE BpeMsi CO3JaH HAYYHO-
MIPOU3BOJICTBEHHBINH KoMIUIeKC (OmbITHAS HayYHO-HCCIIEIOBaTeNbCKasl CTAHIMA) MOCIE aBapuu B
KpimTeiMe, ¥ OH yCTIEIIHO CIPABUIICS C MOCTABJICHHBIMU MEPE/ HUM 3aJa4aMH.

Takum o00pa3oM, Ha OCHOBE MPUMEHEHHs MOIXOISAIIUX CHOCOOOB OOpabOTKH MOYBHI,
nmoxdopa KyJIbTyp, CHUCTEMBl NpPHUMEHEHUs yaoOpeHHil, MEIHMOpPaHTOB, CHUCTEM KOPMIICHUS U
COJIep>KaHusl )KMUBOTHBIX, MCIOJIb30BAaHUS HAJICKAIIMX MPHUEMOB TEXHOJIOTMYECKON nepepaboTKu
CEBXO3MPOAYKIUH 3HAUYUTEIIbHAS YACTh CEIIbCKOXO03AMCTBEHHBIX YTOAUN
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3onb1 oTayxaeHus YADC B mpUHITUIIE MOXKET OBITh UCTIOIb30BaHa (MIPH 00ECTICUeHUN OE30IMaCHBIX
yCIOBUHM TpyAa IepcoHana) Uil TOMydyeHUs ToBapHOW mpoayKuuu. OJHAKO STOMY JOJKHBI
MPEAIIECTBOBATh  HAACKHBIM MPOTHO3 HM3MEHEHHS  PAJAMOIKOJIOTHMYECKONM OOCTAaHOBKH U
HKCIIEPUMEHTAIBLHO-TIPOU3BOJICTBEHHOE  OOOCHOBaHHME  SKOHOMHYECKOM  IeJ1eco00pa3HOCTH
BHEJIPEHHUSI COOTBETCTBYIOIIUX HAMPABICHUA U TEXHOJOTHIA BEJICHHS CEJIbCKOTO XO3sHCTRA.

Hayuno-texamueckwmii ieatp HI1O «[Ipursatey, YepHOOBUTH
Moctymuna 17.03.94

VK 616. - 001.28 - 02:614.876:614.2:612.014.482

B. JI. Boxmekos, I'. II. MapanuHa, JI. B. Bonkoga, E. I'. ['anxa
COCTOSIHUE 3ABOJIEBAEMOCTHU PABOTAIOIINX B 30HE OTUYKJIEHUSA
B MEPUO/ C 1986 IO 1992 I'T.
AHanM3MpYIOTCs CTaTHCTHYECKHE JaHHbIE 3a00JIEBAEMOCTH IEPCOHAA, PabOTAIOLIEr0 B 30HE OTHYKACHHS
YepHOOBUTLCKOI aTOMHOM 3JIEKTPOCTAHIIMH. AHAIN3 MPOBEACH HA «CHOBAHMM 0a3bl JaHHBIX Ha 12,5 THICSY YENIOBEK B
nepuon ¢ 1986 mo 1992 rr.

W3ydyeHue 3a00j€Ba€MOCTH HACEJIEHUs SBJSETCS OAHMM W3 BaXXHEHIIMX pa3/esioB
CTaTUCTUYECKUX HCCIIEOBAHUM 310pOBbsl HACEJIEHUS B LIEJIOM U €0 OTAEIbHBIX rpynn. C yuerom
BaXHOCTU M3YYEHHUS 3/70pOBbs JIUI], IPUHUMAIOIINX Y4acTHE B JIMKBUAALMU MOCIEIACTBUI aBapuu
Ha YADC, B Meacanuactu Ne 1 mpoBoauTcs HaydyHO-IIpakTU4YecKast paboTa, B pe3yibTaTe KOTOpOH
B HacToslIee BpeMsl co3/1aHa U (PyHKIMOHUPYET aBTOMATU3MPOBaHHAasl HH(OMAIIMIOHHO-CIIPAaBOYHAs
cucreMa «310poBbe». OHa TO3BOJISET MOJYYUTh Pa3IMYHbIE XapaKTEPUCTHKH pabOTaroImuX, U
MPEeKJE BCEr0 JaHHbIE O COCTOSIHUM WX 370poBbs. CHcTeMa MepcoOHM(UIMpPOBaHA U JaeT
BO3MOKHOCTb IIPOCIIENUTH 32 3/I0POBbEM KaXKJ0TO YEJIOBEKa C MOMEHTa Havyalla ero paboTsl B 30He
OTUYXKIEHHSI J0 MpeKpalieHus TpynoBoil gestenbHocTd. KpoMe Toro, oHa mO3BOJIIET HAM U3y4aTh
COCTOSIHUE 3/I0POBbS OTAEIBHBIX TPYMN paboTaromux B 30HE B 3aBHCHMOCTH OT T0Ja, BO3pacTa,
CTa’ka pabOThI B YCIIOBUSAX MOHU3UPYIOLIETO U3JIyUYEHHUs, a TAaKXKE COYETaHUS PA3IMYHBIX BPETHBIX
BO3JICUCTBUI, TMOJYYEeHHOH 1036l  OOJNydyeHHss W  MPOU3BOJACTBEHHO-NPO(ECCHOHATBHON
MIPUHAITIC)KHOCTH.

Jns monydeHuss STUX JIAHHBIX pa3paboTaHa MporpamMma, MpeayCcMaTpHBAIOIaAs psif
MIPU3HAKOB JJIs1 BBIMOJIHEHUSI TIOCTABJIEHHBIX 3a/1ay.

ITo cocrostauto Ha 01.01.93 r. B 6a3e gaHHBIX UMenach HHPpopManus Ha 12,5 ThIc. YenoBeK,
paboTaronmux WIM Mpexae pabdoTaBUIMX B Pa3IUYHBIX CTPYKTYPHBIX MOApPa3IeICHUSIX 30HbBI
OTUYXKICHMUSL.

Bo3pactHo-TionoBass X XapakTepucTHUKa mpescraBieHa B Taoum. 1. Cpenu paboTrarommx B
LIEJIOM B 30HE MY>KUMHBI COCTaBIAOT 78,9 %, sxeHumHbl — 21,1 %. Cpena Bcex BO3pacTHBIX TPYIIII



HauboJsee 3HaYuTeNbHbIMU sBJsIOTCS rpynna 40-49 ner (32,9 %), rpynna 30-39 et (30,2 %) u
rpynna 50-59 ner (24,7 %).

Tabnuua 1 Bo3pacTHast cTpyKTypa pabOTaONIMX B Pa3IHYHBIX ITOAPA3AEIACHUIX 30HBI
(06oux 1mosoB), %

Bo3spact,[3ona otuyxaenusy  HIIO 110 MHTIL] VYnpasnenue I1O
JeT B IIEJIOM «Ipunsatey | «Crenarom» cTpouTesbeTBOM | «<HADC»
Bcero 100,0 100,0 100,0 100,0 100,0 100,0
Ho 20 0,05 0,06 - - - -
20-29 7,8 9,2 6,7 4,4 5,3 5,7
30-39 30,2 29,6 32,8 233 33,9 29,1
40-49 32,9 32,3 37,0 34,4 33,0 29,4
50-9 24,7 24,1 21,9 33,2 23,7 30,8
60 u 4,3 4,8 1,7 4,7 4,1 5,0
cTapiie

[Tpu ananuse npodeccHoHaNbHOM CTPYKTYphl HEOOXOIUMO OTMETUTh, YTO HAUOOJIBIIYIO
TpYIITy cpeau padboTaromux B 30He COCTABISIOT HHXEHEPHO-TeXHUYecKne paboTHukH (35,2 %
© B. 1. Boxmexkos, I'. II. Mapanuna, JI. B. Bonkosa, E. I'. I'anxa, 1994
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obmiero uncia padboTtaronmux B 30He). 3HAYUTEIBHYIO TPYIITy PabOTAOIIMX COCTABISIOT PAOOTHHKHU
OO0IIECTBEHHOT O MUTaHMsI, KOMMYHAJILHOTO U OBITOBOIO 00CiyKuBaHus - 25,7 % (Tabam. 2).

Tabnuna 2. [IpodeccruonanbHee XapakKTepUCTUKA paOOTAOIIUX B PA3JIMYHBIX CTPYKTYPHBIX
MOAPA3ACIICHUSIX IOHBI OTUYKICHHUE Yo

Pon 3ansaTuii 30Ha OTUYKACHUSA HITO 1o MHTII VYpasnenue 110
B LIEJIOM «Ipunare» | «Cnernarom» cTpoutesbecTBOM | K(YADCH»

Pyxooaurenn 41 3,5 4.4 7,2 2,0 10,7

MHXEHEPHO-TEXHUUECKHE 35,2 337 427 25,2 48.4
aOOTHHKH

Crpourenu 19,5 17,5 13,1 14,8 43,8 11,0

XHMHIKH 3,5 3,8 3,6 5,0 1,8 2,7

IPaOOTHHKHM 00IIECTBEHHOTO

MMATaHWS, KOMMYHAIBHOTO U 25,7 29,6 20,9 14,1 20,7 14,9

OBITOBOTO OOCITY)KUBAHU

IPaGOTHUKH CBSI3H 0,28 0,4 0,1 - - R

IPaGoTHHKY HEOTPACIEBBIX 116 115 15.2 16.3 6.5 12.3

TPy

Bcero 100,0 100,0 100,0 100,0 100,0 100,0

B 1a6n. 3 mpuBeneHo pacnpeneneHue padOTAIONUX M0 JTUTEILHOCTH PabOThl B YCIOBUSX
HeOIaronpusATHBIX (PaKTOPOB (MOHU3HpYIOIIEEe H3IyYeHHE U COYETaHHE Pa3IUYHBIX (PAKTOPOB).
Obparraer Ha ceOs BHUMaHHE TOT (PaKT, 4TO JOJS JUII, paboTaromux B 30He 5 neT u Oornee, camast
3HauuTenbHad (60,6 %), mpuueM B pa3UYHBIX CTPYKTYPHBIX MOJPA3JEICHUAX OHA KOJeOJeTcs: OT
34,7 % B MHTI] no 84,9 B I10 «HADC» (M3y4aemblit KOHTHHTEHT).



Tabmuua 3. Pactipenenenue paboTaonmx M0 ATUTEILHOCTH PaOOThI B YCIOBUAX
HeOJIaronpusITHbIX (pakTopos, %

Crtax paboThI, 3oHa HIIO 1O MHTL | VYunpasnenue 110
et oTuyxaenus | «[Ipunsate» | «Cnenarom» CTpOUTEILCTBOM | «HADCy
B;g;;’a}omx 100,0 100,0 100,0 109,0 100,0 100,0
B Tom uncne:

Ho 1 5,5 5,6 3,8 1,9 7,7 5,2

1-2 15,4 18,8 13,7 17,8 3,5 1,6

3-4 18,5 15,4 42,7 45,6 7,2 8,4

5-6 56,0 57,4 38,0 314 79,4 45,5

7 u 6onee 4,6 2,7 2,3 3,3 2,2 39,4

B Tabn. 4 npencraBieHbl NaHHBIC, XapaKTEPU3YIOIIUE PACIIPOCTPAHCHHOCTh OOJIE3HEH IO
KJ1accaM MexnyHapoJHOH Kiaccupukanuu 0ose3Hel cpeau paboTaromux B 30HE OTUYKACHUS 3a
nepuon ¢ 1986 mo 1992 r. Heo0xoauMo OTMETUTH CIEIYIONe OCOOCHHOCTH:

IoKa3aTeiab pPAaCHpOCTPAaHEHHOCTH Oose3Hel cpenu paloTalmMX B IEJIOM MO 30HE
cocraBisut B 1986 1. 1190,1 nHa 1000 paborarommux; B 1992 - 2105,4;

MMEET MECTO CHH)KEHHME YPOBHS TPAaBM U HeCUacTHBIX ciiydyaeB oT 160,3 B 1986 r. no 39,1 B
1992 r,;

HE3HAUUTENIbHO CHUXKAETCSl YPOBEHb IO Kiaccy Oojie3Heil opraHoB JpixaHus oT 2889 B
1986 . no 246,4 na 1000 padoratomux B 1992 r.;

JUI BCEX OCTaJIbHBIX TPYIN OOJIe3HEN XapaKTepHa TeHEHILIUs pocTa YPOBHS 3a00J1eBaHUM ¢
HE3HAYUTEIbHBIMU KOJICOAHUSIMH B Pa3HbIE TOJIBI;

HaOJr01aeTCsl 3HAYUTENbHBIM POCT MOKa3aTels paclHpOCTPAHEHHOCTH MO Kiaccy Ooye3Hei
SHIOKPUHHOW CHCTEMBI, pACCTPONCTB OPraHOB MUILEBAPEHUS, 0OOMEHa BeIeCTB 1 UMMYyHHTETa. ETo
ypoBeHb coctaBisietr 141,1 na 1000 paGoraromux, 4To B BOCEMb pa3 BbIllle ypoBHs 1986 1. u B 5 pa3
MIPEBHIIIACT YPOBEHb ATOTO TIOKA3aTeNs B IIEJIOM 10 Y KpauHe;

OoJsiee yeM B J1Ba pa3a yBEIMUYMIIACh PACIIPOCTPAHEHHOCTh 00JIe3HEH OpraHoB MUILEBAPEHUS
(c 198,2 B 1986 r. 1o 413,1 na 1000 paboratomux B 1992 r.) u Gosee yeM B /iBa pa3a BBILIE, YEM
aHAJIOTMYHBIN MIOKa3aTeNb M0 YKpauHe;
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UMEEeT MEeCTO 3HAUUTENbHBIH poCcT 0OJe3HeW KOCTHO-MBIIIEYHOM  CHUCTEMBI U
coequHUTeNbHOM TKaHu. [1o cpaBHeHHIO ¢ ypoBHEM 1986 T., pacnpocTpaHEeHHOCTh 00JI€3HEH 3TOTrO
KJIacca yBeJIU4MiIach MOYTH B YeThIpe pa3a u coctaBuia B 1992 r. 230,9 na 1000 paboTaromux, 4To
mouTH B 3,5 paza BbIIlIE€ IO CPAaBHEHUIO C 3TUM TOKa3aTeseM M0 YKpauHe;

HECMOTpsl Ha KaXyILIUicd HE3HAYUTEIbHBIH POCT TOKa3aTedsl MO KIJAcCy MCHUXUYECKHX
paccTpoiicT (Mo cpaBHEHUIO ¢ ypoBHeM 1986 r. on yBenuumics B 1,4 pasa), pacnpocTpaHEHHOCTh
UX cpeau padoTaroUMX B 30HE Oosiee ueM B IATh pa3 MPEBBIIIAET aHAJTOIMYHON IMOKa3aTellb 110
VYkpaune u coctaBun B 1992 r. 225,2 na 1000 pabGoraromux. [lpuuem sta rpynma OosesHei
MPEJCTaBJIeHa B OCHOBHOM HEBPOTHUYECKUMH PACCTPOICTBaMU, KOTOPBIE, KAK W3BECTHO, SIBIISIOTCS
JOCTaTOYHO  YHUBEPCAIbHBIMA HAYaJbHBIMH  PACCTPOMCTBAMH  TICHXMUYECKOW  ajarTallHH,
HaOIIOAaeMbIMU  TpU  HEOJArompHATHBIX YCIOBHUAX M HMX MOXHO OTHECTH K YHCIY
HecTIeNN(UIECKUX MapKepOB HE TOJIBKO TCHXOTEHHOTO, HO M Pa3IMYHOTO «IKOJOTHYECKOTO
3arps3HEHUs] BHEITHEH U BHYTPEHHEH cpe/ibl OpraHu3Ma uesnoBekay [2].

Tabnuua 4. PactipocTpaneHHOCTH Oos1e3HeN cpeay padoTaloNMX B 30HE OTUYKISHHS C
1986 o 1992 r. (na 1000 paboTtarouiux)

Homep
knacca | Kiaccer 6onesneii mo  |[Iudp no
o MKE MKE* 1986 1987 1988 1989 1990 1991 1992
MKB*
Bce 6one3nn 001-999 | 1190,1 | 1166,3 | 1228,9 | 13983 | 1537,7 | 1864,6 | 21054




B tom uncie:

| |Mudexnmonnsle u
napasurapHble 00JIe3HU

Il HosooGpasosaHusi 140-239 | 45 8,2 13,4 16,2 20,3 29,4 37,5

Il |bome3nu >HAOKPUHHOM

CHCTEMBI

IV |bosie3Hn KpoBH H

KPOBETBOPHBIX OPraHOB

V  [[Icuxuueckue

[paccTpoiicTBa

V1  |bose3Hn HEPBHOM

CHCTEMBI U OPTraHOB 320-389 | 166,6 210,2 248,4 296,4 350,5 359,2 393,0

YyBCTB

VIl  |bosie3nn opraHoB

KpOBOOOpAIICHHS

VIl bonesim opranos 460519 | 2889 | 2211 | 2502 | 2232 | 2140 | 2920 | 2464
IBIXaHUS

IX |bone3nu opraHoB

HI/IHleBapeHI/IH

X |bojie3Hr MOYEIOJIOBBIX

OpraHoB

Xl |OcnoxHeHus

OepEeMEHHOCTH U POIOB

Xl |bone3Hu KOXH U

[MOIKOXKHOM KJIETUYATKH

X1l [bone3Hu KOCTHO-

MBIIIEYHON CHCTEMBI

XIV  |BpoxaeHHbIC aHOMAIINH,

[TOPOKH PAa3BUTHUS

XVI (CuMnToMmsl, HETOYHO

0003HAYEHHEBIE COCTOSTHHMSI

XVII [Tpasmer u oTpaBieHus | 800-999 | 160,3 70,5 74,5 71,8 54,6 53,9 39,1

* MexIyHapoIHas KiIacCu(pUKaIus 0oIe3Hen

001-139 8,6 24,0 27,3 20,3 22,1 20,6 15,3

240-279 | 17,2 21,0 45,3 106,1 97,5 109,2 1411

280-289 | 16,7 7,0 4,2 4,6 3,1 6,0 13,4

290-310 | 156,6 152,6 96,2 104,1 116,4 165,0 225,2

390-459 | 67,7 623 73,6 103,3 127,1 171,7 244,6

520-579 | 198,2 2177 2111 249,7 308,1 363,2 4131

580-620 9,9 21,0 26,6 26,7 23,4 40,4 53,9

630-676 0,9 72 8,0 51 4,0 43 5,6

680-709 | 23,5 43,5 38,9 34,7 37,0 37,2 32,1

710-739| 58,4 84,6 101,5 126,0 146,8 197,3 230,9

740-759 3,2 2,1 18 3,7 3,2 4,0 4,0

780-799 8,6 11,9 7,4 6,7 9,0 11,0 9,9

B Tabn. 5 mpeacraBieHbl JaHHBIE O PACHpPOCTPAHEHHOCTH OTHEIBHBIX OONIe3HEW cpenu
paboTtaromux B 30He OTUYkAeHUS 3a niepuoa 1986-1992 roasl. HabmrogaeTcs Takxke TCHACHIHS K

POCTY IMOKA34aTCIIA paCIPOCTPAHCHHOCTHU 3THUX 60)'[63HCI>1, KpOMEC TpaBM U HCCHACTHBIX CJIYUACB.
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Tabnuia 5. PacipocTpaHeHHOCTh OTIIENBHBIX 0OJIE3HEH U TPYII O0JIe3Hel cpean
paboTtarommx B 30He oTayxaeHus ¢ 1986mo 1992 r. (ra 1000 paboTaromux)

Ne [Knaccet bosesnei, Mnbpno| 1906 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992

/11 [Ha3BaHue 00JIe3HH MKb

1 Brokatectaeriste 140208 | 09 | 14 | 22 | 17 | 13 | 07 | 235
HOBOO6pa3OBaHI/I$I

2 [onesin mutoBMANOR | 500 546 | 95 | 86 | 30,6 | 786 | 664 | 688 | 869
PKCIJIC3bI

3 [oxesitn kpobi i 280289 | 167 | 70 | 42 | 46 | 31 | 60 | 134
KPOBCTBOPHBIX OPraHOB

4 Herporimeckite 300-306,9| 128,7 | 1232 | 74,7 | 80,8 | 953 | 154,0 | 214,0
dCCTPOUCTBA

> [nneprorieckas 401-404 | 27,1 | 23,3 | 213 | 254 | 34,0 | 39,1 | 64,4
00JIE3HD

0 Mmenirecias 001€HE | 410,414 | 194 | 149 | 156 | 219 | 30,3 | 457 | 609
cepara

7 epedposackymspuas | ya0 438 | 54 | 35 | 73 | 91 | 11,8 | 233 | 453
00JIe3Hb

8 Octpeie pectmpatopubic | 4o0 466 | 2249 | 147,0 | 167,9 | 146,6 | 130,5 | 1723 | 110,4
3a00JIeBaHUS

9 Jlpyrue Gonesun 470-478 | 416 | 147,0| 436 | 49,2 | 534 | 703 | 77,5
BO3IIYHIHI)IX HyTeI/I

10 bonesnu
nepudepuIecKon 350-359 | 9,0 119 | 12,1 | 104 8,9 10,4 | 10,8
HepBHOﬁ CUCTCMBI

11 [hoxestiin oprasior 520-579 | 198,3 | 217,7 | 211,1 | 249,3 | 308,1 | 363,2 | 413,1
MAIICBAPCHUA

12 onesitn X0k 1 580-709 | 235 | 43,5 | 359 | 347 | 370 | 37,1 | 32,
IMOAJKOXHOU KJIICTUYATKU

13 |bone3Hu KOCTHO-
MBIIIIEYHOI CUCTEMBI U 710-739 | 58,3 | 84,6 | 101,5 | 126,1 | 146,8 | 197,3 | 230,9
COGHHHHTCHBHOﬁ TKAHU

14 [Tpasmbl 1 oTpasnenns | 800-999 | 160,3 | 705 | 74,5 | 71,8 | 54,6 | 539 | 39,1

Bce Gonesnn 001-999 |1190,1|1166,3(1228,9| 13983 |1537,7|1864,6|2105,4

B crpykType pacnpoctpaHeHHocTH OoJie3HEl (Tabiy. 6) mepBoe MECTO 3aHMMAIOT OO0JIE3HH
opraHos nuueBapenus (19,6 % cpenu Bcex Oonesneit). Ha BTopoM Mecte HaxonsaTcs 0oje3HU
HEpBHOW cucTeMbl U opraHoB 4yBCcTB (18,7 %). Tperbe MecTo AeisIT Mexay coOoi Oone3HH
OpPraHOB JIbIXaHHUS, CUCTEMbI KpOBOOOpALIEHHSI W TCUXMUYECKHE pacCcTpOiCTBa (COOTBETCTBEHHO
11,7, 11,6 u 10,7 %). MOHO ¢ yBEpEHHOCTBIO CKa3aTh, YTO MO cpaBHEeHHIO ¢ 1986 1. HabmoMaeTcs
yBEITUYEHUE XPOHUUECKUX O0sIe3Hel paboTaromuX B 30HE OTUYKACHHUS.

Tabnuua 6. CTpyKTypa pacnpoCcTpaHEHHOCTH OoJie3Hel cpen paboTaromux B 30He

OTUYKJIeHHsI TO0 Kitaccam Oosie3nel ¢ 1986 mo 1992 r., %

Homep
KJacca .
o Kiaccer 6onesneii mo MKb 1986 1987 1988 1989 1990 1991 1992
MKB*
Bce Gonesnu 100,0 100,0 100,0 100,0 100,0 100,0 100,0
B oM uncre:
I Mugexumonsic u 07 2,1 2,2 18 1,4 1,1 0,7
napasurapHble 00JIe3HU ’ ' ' ' ' ' '
Il [HoBoobGpa3oBanus 0,4 0,7 1,1 1,2 1,3 1,6 1,8




Il |bone3Hu SHAOKPUHHOW CHCTEMBI 1.4 1,8 3,7 7.6 6.4 5,9 6,7
IV |bone3nu KpoBU M KPOBETBOPHBIX 14 06 03 03 02 03 06
OpraHoB ' ' ' ' ) ! !
V  [lcuxudeckue pacCTpOUCTBa 13,2 13,1 7.9 7.4 7.6 8,9 10,7
VI |bone3nu HepBHOI CUCTEMBI U
opranoB uyBCTS 14,0 18,0 24,2 21,2 22,8 19,3 18,7
VIl  |bosie3nn opraHoB 57 53 60 74 83 92 116
KpOBOOOpAIICHHS ' ' ' ' ' ' '
VIl |bome3nu opraHoOB IBIXaHHS 24,3 19,0 20,4 15,9 13,9 15,7 11,7
IX  |bome3Hn opraHoB NHIICBapEHUS 16,6 18,7 17,2 17,8 20,0 193 19,6
X  [bome3Hu MOYEOTIOBEIX OPTaHOB 0,8 1,8 2.2 1,9 1,5 2.2 2.6
Xl |OcnoxxHeHUs1 OepeMEHHOCTH U 01 06 06 04 03 02 03
pOHOB . ] ] ] 1 1 1
Xl |bome3Hn KOXH U MOAKOKHOM
ICTUATKE 2,0 3,7 3,2 2,5 2,4 2,0 15
XIIl |Boiye3Hn KOCTHO-MBIIIEYHOM
e CTOMBL 49 7,3 8,3 9,0 9,6 10,6 11,0
XIV  |BpoxneHHbIe aHOMaJIHHU, IOPOKY]
ASBITHS 0,3 0,2 0,2 0,3 0,2 0,2 0,2
XVI  |CumItomMbl, HETOYHO
0003HAYEHHBIE COCTOSHHS 0.7 1,0 0.1 0.5 0.5 0.6 0.5
XVII [TpaBmbl 1 oTpaBieHus 13,3 6,1 6,4 5,1 35 2,7 1,8

B 1986 r. uncino GONBHBIX C YCTaHOBIICHHBIM BIIEPBBIC B KH3HH JUArHO30M COCTaBUIIO
958,9 na 1000 pabotaromux. B 1987 r. nabmrogaercs ero cHuxenue 10 844,2, cBs3aHHOE, TJIABHBIM
0o0pa3oM, C YBOJIBHEHHEM OOJBIIOTO YMCIa MOCTPAJAABIIMX B PE3Y/IbTAaTe JIMKBUIAIMH aBApUH U
3HAYUTEIbHBIM OOHOBJICHHEM KOJUICKTHBA. B mocienyromye rojpl HaOIHIaeTCs OTHOCHTEIbHAS
cTabunm3anusi TOKaszareisi C HE3HAYUTEIbHBIMU KOJICOaHUSMHU, OOYCIOBJICHHBIMH pPa3HBIMU
YPOBHSIMU 3a00JICBAEMOCTH OCTPBIMH PECIUPATOPHBIMU OoJie3HsAMU. Takas jxe TCHICHIIHS
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XapakTepHa | JUis Tpynn Oosie3Hel, yka3aHHbBIX B Ta0m. 7 u 8.

Tabmuma 7. 3a0oneBaemMocTh paboTaronux B 30He oTuykaeHus ¢ 1986 mo 1992 r. (ma 1000

aboTaromnmx)
Howmep
kmacca | Kitaccer 6onesneit mo  |[udp nmo
o MKE MKE* 1986 1987 1988 1989 1990 1991 1992
MKB*
Uriciio GOJIbHBIX C
YCTAHOBIICHHBIM BICPBYIC| 551 999 | 9589 | 844,2 | 819,0 | 8505 | 8205 | 8795 | 791,4
B )KU3HU JUArHO30M -
BCET'O
Bce 6one3nu
B Tom uucre:
| NHbekmonHbIe 1 001-139 77 21,9 24,2 18,2 18,8 17,0 12,3
Mapa3uTapHbIC 60J163HI/I
Il HosooGpa3opanus 140-239 45 7,4 11,2 12,1 11,1 13,8 16,1
W [bonesnn sunokpuAKOit | 50579 | 140 | 175 | 363 | s72 | sa6 | 384 | 423
CUCTCMbI
IV [bone3Hu kpoBu u 280-289 16,7 2,6 2,5 3,1 2,0 35 8,1
KPOBCTBOPHLIX OPraHOB
vV [Hemxrseckue 290-310 | 1499 | 1214 | 565 56,7 60,6 703 82,3
accTpoiicTBa
VI |bone3nu HepBHOU
CHCTEMBI H OPraHoOB 320-389 61,4 97,7 97,3 89,5 95,5 69,8 76,7
4yBCTB
VIl  |bone3nn opraHoB 390-459 474 37.2 414 543 50,2 66,9 96,5
KpOBOOOpaIICHHS
VI bonesnu opraxos 460-519 | 2695 | 1961 | 2193 | 1846 | 1646 | 2219 | 1547
JBIXaHU




IX [Bornesnu opraros 520579 | 1539 157,7 138,7 163,1 202,4 197,5 1454
HHHIeBapeHI/Iﬂ
X (BonesHM MOUETIONOBLIX | gaq oo 5,0 133 17,4 16,8 123 22,9 23,9
OpraHos
Xl |OcnoxHeuus
630-676 09 64 7.1 37 26 33 38
OEepeMEeHHOCTH U POJIOB
Xl |BoresHu koXH U 680-709 20,3 395 33,9 28,5 28,6 24,7 18,0
IIOAKOXXHOU KIJIIETYATKHN
X1 [Bonesnu xoctHo- 710-739 40,2 61,8 62,6 65,0 615 73,9 68,9
MBIIIICYHOHN CUCTCMBbI
XIV " [BpoxzieHHbIE HOMATHH, | 2/, 2co 13 02 05 13 0.6 05 03
[IOPOKH Pa3BHTHS
XVI  (CHMIITOMEL, HETOTHO 780-799 3.6 1,9 5.9 58 75 8,0 8.8
0003HAaYEHHBIE COCTOSHUS
XVII Tpamsl u oTpaBieHus 800-999 158,0 51,9 643 64,1 47,8 47,3 33,2

Tabnuna 8. 3aboneBacMOCTh paboTarmuX B 30HE OTUYKACHUS OTJCIBHBIMU OOJIC3HIMH U
rpynmamu 6ose3Helt ¢ 1986 mo 1992 r. (ma 1000 paGoTaronux)

Ne  [Hasanue Gonesueit, knacca udp o Ywciio OOMBHBIX ¢ YCTAHOBJICHHBIM BIIEPBBIC B )KU3HU THATHO30M

n/n [0bosnesHeit
MKB 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992
1 BonesHu METOBHAHOU 240-246 | 9,0 77 | 271 | 646 | 373 | 225 | 262
PKCJIC3bI
2 [BomesHn kpoBH K 280-289 16,7 2,6 2,5 3,1 2,0 35 8,1
KPOBETBOPHBIX OPTaHOB
3 HCBPOTI/ilIeCKI/Ie 300-306,9 | 1246 96,8 44,8 45,1 49,2 64,6 775
accTpoiicTa
4 [Cunepronnueckas Gonesub | 401404 | 154 | 123 | 97 | 109 | 133 | 153 | 228
5 Hmemireckas Gonesrn 410-414 | 158 | 95 87 | 146 | 135 | 193 | 236
cepaua
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OxkoH4yaHue Ta0I. 8

Ne |Haspanue GounesHeii, kiacca ndp no Yucio O0JIBHBIX C YCTAHOBICHHBIM BIIEPBbIC B XKM3HU TUarHO30M

n/u |0ose3Hen
MKb 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992

6 [lepedposackyaprie 430-438 5.4 2,6 63 53 77 143 | 281
00JIE3HI
7 [Octpuie pecrupatoprie 460-466 | 2234 | 1460 | 167,4 | 144,1 | 1299 | 1717 | 109,9

BaboJeBaHMs
8 |pyrue Gone3HH BEpXHIX
IbIXaTeJbHBIX MyTEH

470-478 29,4 36,8 22,1 21,4 18,0 19,9 16,6

9 [bostesu nepugepnieckoil | a5 a5q 9,0 93 10,5 73 6,8 8,9 8.4
HepBHOI/I CHUCTEMBI
10 [Bosesnu xosxu u 680-709 | 203 | 395 | 339 | 304 | 285 | 247 17,9

MOJIKOKHOM KJIETYATKH
11 |bone3Hu KOCTHO-
IMBIILIEYHOI CHCTEMBI

710-735 40,2 61,7 62,6 65,0 61,2 73,9 68,9

12 [BrnokauyecTBeHHbIE 140-202 09 14 21 1,3 0.9 0,34 2,4
HOBOOOpa30BaHUs
13 Bce Gonesnu 001-995 958,9 | 844,2 | 8190 | 850,3 | 820,3 | 879,3 | 7914

B crpykType 3a005eBaeMOCTH MEpBOE MECTO 3aHMMAIOT OOJIe3HHW OpraHoB JbixaHus (19,6
%); Ha BTOpOM MecTe - Oone3nu numeBaperus (B 1992 r. 18,4 %); Ha TpeTbeM cleayroT 00Je3HU
cucteMbl KpoBooOpaienus (12,2 %); Ha yeTBepTOM - nicuxuyeckue paccrpoictsa (10,4 % cpenu
Bcex Oosie3Heit) (Tadim. 9).

Tabnuna 9. CtpykTypa 3a001€BaeMOCTH Cpeid pabOTAIUX B 30HE OTUYKICHUS IO
kyaccaM 6osie3Hert ¢ 1986 mo 1992 r. (B %)
Howmep Knaccer 6onesneit 1986 1987 1988 1989 1990 1991 1992




KJacca

OoJie3Hei
Bce Gouesnu 100,0 100,0 100,0 100,0 100,0 100,0 100,0
I MHudekuruoHHbIe ¥ apa3suTapHble 08 26 29 21 23 19 16
0oJIe3HI ! ! ! ! ! ! !
| HoBooOpa3oBanus 0,5 0,9 1,4 1,4 1,4 1,6 2,0
1 Bone3Hnu SHIOKPHHHON CHCTEMBI,
paccTpoicTBa MUTaHM, 0OMEHa 15 2,1 4.4 9,7 6,7 4.4 53

BEIIECTB U HMMYHHTETA
IV |bone3Hu KpoBU U KPOBETBOPHBIX

1,7 0,3 0,3 0,4 0,2 0,4 1,0

OpraHoB
V  [[lcuxuyeckue paccTpoicTpa 15,6 14,4 6,9 6,7 7.4 8,0 10,4
VI Bone3nn HepBHOM CHCTEMBI H 6.4 116 119 105 116 79 97

OpraHoB YyBCTB ' ' ' ' ' ' '

VIl |bonesnu opranoB KpoBoOOpaleHus 4,9 4.4 5,0 6,4 6,1 76 12,2

VIl |boxe3Hu opraHoB IbIXaHUS 28,1 23,2 26,8 21,7 20,1 252 19,6
IX bosie3Hn opraHoB NUIlIEBapeHUs 16,0 18,7 16,9 19,2 24,7 22,5 18,4
X bone3nu MOYEenoI0BON CUCTEMBI 0,5 1,6 2.1 2,0 1,5 2,6 3,0
Xl OcnoxHeHns: 0EpeMEHHOCTH, POJIOB, 01 08 09 04 03 04 05

MOCJIEpOOBOr0 NeEpHoIa ' ' ' ' ' ' '

Xl bosie3HN KOKU U OJKOXKHOMN

KIIEeTYaTKH 2,1 4.7 4,1 34 35 2,8 2,3
X1l [bone3Hu KOCTHO-MBITIIEYHOM

. 4,2 7,3 7,6 7,6 7,5 8,4 8,7
CHCTEMbI COSANHHUTEILHON TKaHH

XIV  |BpoxaeHHbIC aHOMAJIUH, TTOPOKH

0,1 0,1 0,1 0,1 0,1 0,05 0,04

[pa3BUTHA
XVI  |CamiroMbl, HETOYHO 0003HAYCHHBIC | () 8 1,3 0,7 0,7 0,6 0,9 1,1
XVII  [TpaBmbl u oTpaBiicHUE 16,7 6,0 8,0 7,7 6,0 5,35 4,1
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[TocTossHHOE METUIIMHCKOE HAOMIOJEHHE 3a COCTOSHUEM 3710poBbs pabOTarONIMX B 30HE
OTUY>KJICHHSI TTIO3BOJIUIIO HAM COTIOCTaBUThH COCTOSTHUE MX 37I0POBBS C XapaKTEPOM 3a00JIeBa€MOCTH
Ha TPOTSHKEHUU BCETO BPEMEHH Ha0II0ICHUS.

Hauunas ¢ 1987 r., HaGmrogaeTcsi 4eTKO BBIpa)KE€HHAs TEHIEHIIMS CHIDKEHUS 4ucia JIUII,
MPU3HAHHBIX 3I0POBBIMH MPH MPOBEACHUN MEIUIIMHCKUX OCMOTPOB OT 56,7 Ha 100 0cMOTpEeHHBIX
B 1986 1. 1o 33,0 % B 1992 1. AHasornyHas TEHJEHIUS OTMEYAETCS BO BCEX CTPYKTYPHBIX
Mo/Ipa3eNieHusX 30HbI oTuyxaAeHus (puc. 1).

Haumenspiiee umuciio Jui ¢ XpOHMYECKMMH 3a0ojieBaHUSMU oTMevanochk B 1987 1. u
COCTAaBWJIO B LIeJOM 1o 3oHe oTuyxzaeHus 9,5 na 100 ocMoTpeHHsIX, a k 1992 r. r nokasarenb
yBenuuuics Oosiee yem B Tpu pasza (30,7 Ha 100 OCMOTpPEHHBIX), T. €. HMEET MECTO YETKO
BBIp@OKEHHAs] TEHJCHIMS 3HAYMTEIHLHOTO YBEIMYEHUS XPOHUYECKUX OONBHBIX BO BCEX
CTPYKTYPHBIX TozpasaeneHusx 30HbI (Tadi. 10).

Tabmuma 10. Yucrno aui ¢ XpoHUYECKUMHU 3a00JI€BaHUSIMU, BBISIBIIEHHBIE TP MPOX0XKICHUU
MEPHOINYECKOr0 MEAUIIMHCKOT0 ocMoTpa ¢ 1986 mo 1992 r. Ha 100 paboTarommx

Ne- [Hassanue mpenpusTis, 1086 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992
/1 [y4pexIeHUs]

1 HIIO «IIpunsate» 18,1 6,9 8,1 136 | 18,7 | 253 | 32,3
2 1O «Cnenarom» 9,3 3,2 39 8,6 10,4 | 18,0 | 22,0
3 MHTI 83 | 34 | 24 | 59 | 11,4 | 147 | 262
4  YmpaBieHue CTpOUTEITHLCTBOM 63 4.7 7.1 12,2 175 | 24,0 26,2
5 [IO «HADC» 51,8 | 458 | 48,3 | 41,1 | 439 | 422 | 414
6 [BoHa OTUyXkJEHHS B LIEIOM 23,3 9,5 9,6 13,8 18,2 24,4 | 30,7




B cTpykType paboTaromux, HOTYyYUBIIMX Ty WIH UHYIO 103y HOHU3UPYIOIIETO U3JIy4YeHus, B
OCHOBHOM IIPE/ICTaBJICHBI JIMIIA, /1032 00MydeHHs KOTOphIX He mpeBsimaer 5 63p (81,8 %). Yucno
JIUIL ¢ 0301 o0mydeHus 5-24 63pa cocrasmsieT 13,6 % 25-99 63p - 3,7 %, 100 63p u 6o01nee - 0,82 %
(puc. 2).

[Ipu aHanu3e JaHHBIX PACIPOCTPAHEHHOCTH U 3a00JEBAEMOCTH JIUI, MOJYYUBIIUX H03Y
obmydenwust 25 63p u 6onee (Tabdn. 11, 12), HEOOXOAUMO OTMETUTH CIICAYIOIIEE.

Tabmuua 11. YpoBeHb paciipoCTpaHEHHOCTH U 3a00JIEBAEMOCTH OT/ICJIbHBIMU OOJIC3HSIMH U
rpymmnamu 0oJie3Hel y i1, paboTaronux s 30He B IIEJIOM, U Y JIUIL, TOJyYUBIIUX 103y O0ITyUeHUS
25 09p u Oosiee, B 1992 1. (ma 1000 paborarommux)

Haspanue 00J€3HU WU TPYIIITHI 3aperucTpupoBaHO Uwucno nauiy ¢ ycTaHOBJICHHBIM
0ose3nei Oone3Heit BIIEPBBIC B )KM3HU IUAarHO30M

s [T wncaon | O
Bce 0onesnu 2105,4 4940,7 791,4 932,2

B ToMm uucne:
3J10KaueCTBEHHbIE HOBOOOPA30BAHUS 2,6 - 2.4 -
boJie3Hu MUTOBUAHOM JKeJIe3bI 86,9 1441 26,2 25,4
bone3Hu KpoBU U KPOBETBOPHBIX 13,4 59,3 8.1 85
OpraHoB
HeBpotuueckue paccTpoiicTBa 2140 805,1 77,5 101,7
bosiesnu nepudepuyeckoit HEpBHOU
poresit nepugep P 10,8 42,4 8,5 25,4
['unepronnyeckas 601€3Hb 64,4 1271 22,8 16,9
Mmemuueckast 001€3Hb cepaia 60,9 93,2 23,6 25,4
LlepeOpoBackymsipHbie 00I€3HU 45,3 2458 28,1 50,8
Octpble pecipaTopHble 3a0oneBanus | 110,4 118,6 110,4 118,6
JIpyrue 0one3Hu BEPXHIX 775 279.7 16.6 33.9
NIBIXaTEIbHBIX MyTeH
boJie3Hn OpraHoB NUILEBapeHUs 413,1 1245,8 145,6 178,0
boJie3Hn MOYEIOI0BBIX OPraHOB 53,9 178,0 23,9 16,9
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Tabnuna 12. YpoBeHb paciupoCTpaHEHHOCTH U 3a00JIEBA€MOCTH OTIEIBLHBIMU OOJIE3HAMH U
rpymnmnamu 6osie3Helt y Jul, paboTaromux B 30HE B LEJIOM, U Y JIHII, MTOJYYUBIIUX 103y OOIydeHUs
25 69p u Ooutee, B 1986 r. (Ha 1000 paGoTaromux)



Uwuco Ui ¢ yCTaHOBICHHBIM
Ha3Banue 6one3Hu 3aperucTpUpOBAKO BCEro BIEPBBIE B KU3HU JTUATHO30M
I | o [ s nenon | oo
Bce 6one3nn 1190,1 1777,8 958,9 14711
B Tom uuncne:
3110Ka4eCTBEHHBIE HOBOOOPA30BAHUS 0,9 - 0,9 -
boe3Hu IMUTOBUAHOM JKETIC3bI 9,5 - 9,0 -
boJie3Hn KpoBU U KPOBETBOPHBIX 16,7 533 16,7 53.3
OpraHoB
HeBpoTuueckue paccTpoicTBa 128,7 280,0 124,6 271,1
bosiesnu nepudepruyeckoil HEpBHOU
o P Pep P 9,0 8,4 9,0 8,9
['mnepronnyeckas 00JIe3Hb 27,1 35,6 15,3 22,2
HNmemuueckast 001€3Hb cepara 19,4 573 15,8 40,0
LlepeOpoBackymsipabie 00I€3HI 5,4 8,9 5,4 8,9
Octpble peciMpaTopHbIe 3a001€BaHus | 224 8 302,2 224.8 302,2
Jlpyrue 6one3nu BEPXHHX 415 97.8 29.3 66.7
NIBIXaTEJIbHBIX MYyTEeH ’
bose3Hu opraHoB NUILIEBAPECHUS 198,2 284,4 154,0 208,9
bose3Hrn MOYETIOIOBBIX OPTaHOB 9,9 13,3 5,0 4.4

YpoBeHb pacnpoOCTPaHEHHOCTH BCeX O0JIe3HEH Y TaHHOW KaTeTrOpUHU JIMI] OY€Hb BHICOKUM U
cocraBisieT B 1992 r. 4940,7 na 1000 sToii kareropuu HaOJIOACHUS U B 2,3 pas3a NMPEBBIIIACT
YPOBEHb PacHpOCTPAaHEHHOCTH Oose3Hel cpenu padorarommx B 30HE B 1enoM. [1o cpaBHEHHIO C
ypoBHeM 1986 r. HabmrogaeTcst 4yeTkas TEHIEHIUS K €ro pocTy Kak B IIETIOM, TaK M MPU BCEX
00J1€3H5IX, UCKIIIOYasi TPAaBMbl U HECYACTHBIE CITy4au.

Yucno nuil, ¢ YCTAaHOBJICHHBIM BIIEPBBIE B JKM3HMU JUArHO30M TAaK)Ke BBIINIE, YeM Y
paboraromux B 3oHe B 1esoM. B 1986 1. ero yposens coctaBui 1471 na 1000 mui, moaydyuBIInx
103y obnydenus 25 6op u Oosee ¢ mocnenyromum yeenuuenueM B 1987 r. o 2114,5 na 1000, yto
SIBJISIETCSI CaMbIM BBICOKHM 3a BCE T'OJIbI HAOIIOJICHUS 3TOM Tpymbl padotaronux. B 1992 r. uncno
JUIl C YCTAaHOBJICHHBIM BIEpPBbIE B JKU3HU AMArHo3oMm coctaBuio 932,2 wa 1000 nuu stoit
KaTeropuu M 10 CPaBHEHHUIO ¢ ypoBHeM 1991 r. 3HAUYWTENBbHO CHU3UJIOCH, YTO, MOXET OBITh,
CBsI3aHO ¢ HampaBieHueM B 1991 r. ansg oGcneqoBaHus 3HAYUTENHFHOTO YMCTA JIMII, TMOTYYUBIIAX
o3y o0myuenus 25 63p u Goliee, B pa3iMuHble KIMHUYECKUE MHCTUTYTHI M BBISIBJICHUEM CPEIN HUX
HOBBIX 3200JICBaHHIA.

VY nui, momyduBHIMX 103y oOmyueHust 25 63p u Ooniee, uMeeT MecTo Oojiee BBICOKUM
YpOBEHb pPacHpOCTPAaHEHHOCTH OOJ€3HEHl OpraHOB MUIIEBApEHUs, U OH B TPU pa3a BbIIIE, YEM
cpeau paboTaronMx B 30HE B JIEIOM.

PacnipocTpaneHHOCTh 00JIe3HEN KPOBU M KPOBETBOPHBIX OPraHOB cocTaBmiIa B 1986 r. y uiy
9TOM Kareropun Habmoaenus 533 Ha 1000, yto B 3,2 pasa BbIlIe, YeM Cpeu paboTalOMIMX B 30HE
OTUYKJICHHUS], U TI0 CPABHEHUIO ¢ ypoBHEM 1986 r. yBenmumnacs B 1,6 pasa.



ol
1965 B67 1958 RS RS0 BT Ted

Puc. 1. Yucno num, mpU3HAHHBIX 30POBBIMH
(crutommHast ~ KpuBas), H  JHUI, HUMEIOIINUX
XpOoHHUYECKHE 3a00eBaHus (IUTPUXOBasi KpUBasi)
c 1986 mo 1992 r. (ma 100 ocMOTpEHHBIX) IO

Puc. 2. Pacmpenenenue nui, paboTarommx B
30HE OTYYXKIEHHUS, IO TOIYYEHHOH J103€

o0JydeHus:
| - no 5 69p; II - 5-24; 111 - 95-99; IV - 100 63p u 6onece

JAHHBIM  TOJOBOTO MEAMIIMHCKOTO OCMOTpa
paboTarImKX B 30HE OTYYKICHUS
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PacripocTpaHeHHOCTh HEBPOTUYECKUX PACCTPOMCTB y JIMII, MOJYUYUBIIUX J03Y OOIYUYEHMS
25 6op u Ooinee, B 1992 r. B 3,5 paza Bhllle, ueM cpenu padoTtaronux B 30HE B 1I€JIOM, U COCTaBHIIA
805,1 npotus 214,0 Ha 1000 paboratromux. [IpuueM B CTpyKType pacpocTpaHEHHOCTH Oose3HeH
OHU TPOYHO 3aHMMAIOT BTOPOE MECTO 3a BC€ Trojbl HAOMIONEHUS B OTJIMYUE OT CTPYKTYPHI
pacmpocTpaHeHHOCTH OoJie3HEH y Bcex paboTaromux, rae 3T1a ¢opma NaTOJIOTHMH 3aHUMAeT B
pasHble roibl 4-€ WiIn 5-€ paHroBbIe MeCTa.

Bbonee uem B 20 pa3 BBIpOC ypOBEHb 11epeOPOBACKYISAPHBIX O0OJIe3HEH U cocTaBmi B 1992 1.
245,8 na 1000 a1 3T0i KaTeropuy HaOJIOAEHHS, YTO MTOYTH B IATh pa3 MPEBHIACT aHAJOTMYHBIN
MOKa3aTeNb cpeu paboTaromux B 30HE OTUYKICHUS B I[EJIOM.

OueHb BBICOKMH YpOBEHb paclpoCTpaHEHHOM Ooje3Hel BepXHMX JAbIXaTeNbHBIX NyTei. B
1986 r. oH cocTtaBmi i Jauil, paboTaromux B 30HE OTUYXIeHUs, B menom 41,5, a cpenu nuil,
MOJIYYMBIIUX /103y oOmydeHust 25 63p u Oonee, 97,8 Ha 1000 nHabmonenus. B 1992 r. onm
COCTaBUIIM COOTBETCTBEHHO 77,5 1 279,4.

B rpynne nuu, nonyuuBmux 25 03p u 6ojiee, UMEIOT MECTO 3HAYUTENbHBIE Pa3IuYUs IO
CpaBHEHMIO C paboTaoIUMHU B 30HE B IIEJIOM U BBIPAXKEHBI, B MEPBYIO O4epeib, 00jIee BHICOKUM
YPOBHEM paclpoCTpaHeHUsi Bcex Ooje3Hel cpeau 3ToMl kareropuum HabOmoneHus. CTpykTypa
OO0JIE3HEHHOCTH MX TaKXe OTJIMYAaeTCsl OT TAaKOBOW y JIMI[ B 30HE B LEJIOM M TPEXIE BCETO
3HAYUTENIbHOM J10JIel HEBPOTUUYECKUX PACcCTPONCTB, 3aHUMAIOLINX CTAOMIILHO B HEW BTOPOE MECTO.

N3ydas CTONKYI0O M BPEMEHHYIO HETPYIOCIHOCOOHOCTh paboTalomuX B 30HE OTUYXKJECHUS,
HEOOXOJIMMO OTMETHTh, YTO B HACTOsIEe BpeMs ATH IOKa3aTelld NPUHUMAIOT Bce Ooiee
COLIMAJIbHO-HAIIPABJICHHBIM  XapakTep. OTO € MPEJOCTAaBICHUEM  CYIIECTBEHHBIX  JIBIOT
OTpeIeNIEHHbIM KaTEeropusiM JIMI, YTO HE MOXET HEe OTPa3UThCsl Ha YPOBHE aHaJIM3UPYEMBIX
[IOKA3aTEJIEH.

B T1abn. 13 npuBeneHsl OCHOBHBIE MPUYMHBI BPEMEHHOM HETPYIOCIOCOOHOCTH B 30HE
loTaysknenus ¢ 1986 mo 1992 r. M3 mpuBeAeHHBIX NaHHBIX CIEAYeT, YTO TJIaBHOW NMPUYMHON
HETPYAOCHOCOOHOCTH Ha TMPOTSHKEHUU STUX JIET SABISAIOTCS OOJE3HH OpPraHOB JIbIXaHMS, OJHAKO
J0JIl UX CPeOu BCEX TPYIONMOTEPHh C KaXJbIM TI'OJOM YMEHBIIAETCS 3a CUET YBEJIMUYEHUS UX OT
npyrux npuuuH. CTpyKTypa TpyJIONOTEPh CBUAETENbCTBYET TaKXKE O TOM, YTO B HEW MPOU3OLLIN
U3MEHEHHMs, CBS3aHHBIE C M3MEHEHHEM oOIIei 3a005IeBa€MOCTH M HAKOIUIEHHMEM XPOHHMYECKUX
00JbHBIX cpenu paboraroux B 3oHe. Eciau mpoueHT TpyaonoTepb OT Ooyie3HEH CHCTEMBbI
KkpoBooOparienus B 1986 r. coctasmsin 4,3 %, To B 1992 r. - 13,2 %.




Tabmuma 13. OCHOBHBIC TPUYHHBI HETPYTOCTIOCOOHOCTH pabOTAIONINX B 30HE OTUYKICHUS
c 1986 mo 1992 r., %

Jonst HeTpymocnocoOHOCTH 1Mo kKiaccam 6onezneid MKbB
Bbone3nu xocTHO-

Tomer | boxesun Hesporuueckue | TpaBMbI 1 bosesnn MBIHICHHOM | B esmn cnctembl Beero or

OpFaHOB o Opl"aHOB CUCTECMBI U JAaHHBIX

paCCTpOI/ICTBa OTpaBJ'IeHI/Iﬂ o KpOBOOGpaHIeHI/IH
JAbIXaHUs HI/IHIeBapeHI/IH COCAUHUTCIIbBHON l'[pI/I‘{I/IH
TKAHU
1986 47,8 17,4 12,9 8,6 4,1 43 95,1
1987 43,7 12,2 7,7 12,0 9,3 5,9 90,8
1988 55,2 5,3 6,7 8,1 10,8 4,5 90,6
1989 44,5 6,4 9,8 9,5 11,4 7,2 88,8
1990 46,5 6,0 9,0 8,7 12,0 6,3 88,5
1991 45,4 9,0 7.4 8,6 11,7 8,9 91,0
1992 37,2 9,8 6,9 9,9 13,2 13,1 90,1
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[To 60s1e3HsIM KOCTHO-MBIIIEYHOMN CUCTEMbI M COCTUHUTEIBHON TKaH! OH yBenuuuiics ot 4,1
% no 13,2 %, T. e. 6oee 4yem B TpH pasa.

HameruBmieecs B 1988 1. CHIKeHHE TPYAONOTEPh MPH HEBPOTUYECKUX PACCTPOMCTBAX B
MOCTIeTYIOIIUE TOIbI UMEET TCHICHIIHNIO K €€ YBEIMYCHHUIO.

BenenctBre OTHOCHUTENBHO HEOOJBIIOTO ISl  CTATUCTHYECKOTO HAONIOJCHUS 4Hciia
MIEPBUYHO NMPU3HAHHBIX WHBAIMJAMHU U OTHOCHTEIHHO CTAOMIBLHOM YHCICHHOCTH Pa0OTaIoNUX B
30HE MPHUBEIEM 3/71€Ch X a0COIOTHBIC BEUYHUHBI (Tab. 14).

Tabnuma 14. [lepBuuHbIi BBIX0/l HA MHBAJIMAHOCTH B IIEJIOM 110 30HE OTYYXKACHHUS

Hepsuno npusHane! 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992
HHBaJINaMU
Beero 160 14 22 17 40 101 148
B Tom uucie:
I rpymmbt 2 1 2 1 - 3 5
Il rpynmsr 15 9 12 11 22 46 94
I rpynmsr 43 4 8 5 18 52 49
Ha 10 000 paGoratomux | 480 | 11,2 | 176 | 13,6 | 320 | 80,8 | 1184

JlaHHBIE CBHIETEIHCTBYIOT 00 YBEIWYCHNN YHCIIA JIMII, BIIEPBBIC MPU3HAHHBIX WHBAIUIAMU
(BeICOKMI ypoBeHb B 1991-1992 rr.).

Crpykrypa npuunH uHBamuaHoctd 1986 r. m 1992 r. ornmuaercs mexay coboit. Ecou B
1986 r. rmaBHOM NMPUYMHON WMHBAIMIHOCTH Obula JydeBass 0oje3Hb, TO B 1992 r. ocCHOBHBIMHU
NPUYUHAMH HWHBAJIMIHOCTH SBUJIMCH OOJIE3HM CHCTEMBbI KpoBooOpameHus - 39,2 % (26,4 %
HEBPOTHUYECKHUE paccTpoicTBa U B 13 % 31mokauecTBEHHbIE HOBOOOPA30BaHMUS).

N3ydyenue cmepTHOCTH cpefa palOTalOIMIKMX B 30HE OTUYKICHHUS [UISI MEACAHYACTH
MIPEJCTABISET ONpEICICHHbIE TPYIHOCTH, TaK KaK MH(OPMAIMIO O CMEPTH MBI [TOJTy4aeM U3 OTJelNa
KaJpoOB TOTO MPENnpusTHs, Tae padortan ymepmwmii. CBEICHUS 3TH HEMOJHBI, a WHOTZIA BOBCE
OTCYTCTBYET TMpHUYMHA, MpHUBEIIIas K CMEpPTeIbHOMY HCXOAy, WJIM BMECTO 3a0osieBaHUS
YKa3bIBACTCS MEXaHU3M CMEpPTH, KaK, HalpuMep, OcTpas KOpOHapHAas HEJOCTAaTOYHOCTh W T. TI.
CMmepTh XKe, SBISACH 3aKIIOUUTENBHBIM aKTOM, TPeOyeT IIyOOKOro M BCECTOPOHHErO H3yuYeHHs
W3MEHEHH, MPOUCIIEANINX B OpraHU3ME YelOBeKa, MPOpadOTaBIIEro OINPEICICHHOE BpeMs B
YCIIOBUSAX MOHU3UPYIOLIETO U3ITyYSeHUSIM

JlaHHBIC, XapaKTepHU3YIOIIHNEe YPOBEHb CMEpPTHOCTH Cpeau padoTalommx B 30HE
OTYYXJICHHsI, KOTOPBIMH pacrioyiaraeT MeJICaH4acTh, IPEJOCTaBICHbI HIDKE:



CwmeptHOCTB cpena paboTtaromux B 3oHe otuykaeHus Ha 1000 ger.
1986 | 1987 1988 1989 1990 1991 | 1992

3,4 2,66 6,5 3,5 3,8 2,9 5,4

Konebanus mnokasarens B pa3Hble TOJbl CBA3aHbl C HEOOIBIIMM CTATUCTHUECKUM YHCIOM
Habmoaenuit. [lpuMeHeHHbI HAMU METOJ] CKOJIB3SIIEH CpeHel MO3BOIMI HaM C/IeNaTh BBIBOJ 00
OTHOCHUTEJIBHO CTaOUJIBHOM €r0 YPOBHE HA IPOTSHKEHUH BPEMEHU HaOII0ACHUS.

Hame nccrnenoBanue He MpeTeHIyeT Ha UCUEPIIBIBAIOIIEE OCBEUICHHE MTPOOIIEM, CBI3aHHBIX
C U3y4YEHHEM 37I0POBbs, paboTarouxX B 30He 0TuykAeHUs Ero 1nenb - mokasare B KOJIMYECTBEHHOM
BBIPQKEHUHU PpA3IMuUUs B ITIOKA3aTeIsX 3[0POBbS OTIENBHBIX TPYII pabOTaromUX, KOTOpHIE
OTJIMYAIOTCS MEXKLy COOOM UINTENILHOCTBIO paObOThl B 30HE OTUYXKIEHUS, [TOJyUYEeHHOH 10301 U 1p.

Heo06xonuMo uMmeTh B BHIYy, YTO CaMU 1O ce0e CTaTUCTHYECKUE JaHHbIE HUYEro He
OOBSICHAIOT, a CIIy’KaT B Ka4eCTBE «CAHUTAPHON AMArHOCTHKH», TPeOyrollel BbISICHEHUS IPUYHH,
YCTAQHOBJICHHBIX CTATUCTUKON 3aKOHOMEPHOCTEW. Pe3ymbraThl NaHHON pabOTBI MOTYT SIBUTHCS
OCHOBOMH /1715 TPOBEJICHUS YIIIyOJIEHHBIX KIMHUKO-CTaTUCTUYECKUX MCCIIEJOBAHUM.

BeiBoabl. Jlnigs  Bcex rpynn  Oojie3HEeH  XapakTepHa TEHACHLMS pocTa  ypOBHS
3200J1€Ba€MOCTH C HE3HAYUTEIbHBIMU KOJIEOAHUSAMU B pa3HbIE TO/IbI.

Habnromaercs yBenndeHne XpoHUIECKAX OOJBHBIX Cpe padoTaronux 30He OTUYKACHUSI.
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B cTpykType pacmpoCTpaHEHHOCTH II€pPBO€ MECTO 3aHHMAIOT OOJIE3HH CHCTEMBI
MUIIEBAPEHUs; BTOpOe - OO0JIE3HW HEPBHOW CUCTEMBbI U OPraHOB YYBCTB, TPEThE MECTO JEJIAT
00JIe3HN OPTaHOB JIBIXaHUs, KPOBOOOPAIIEHHUS U ICHXUYECKNE PACCTPONCTBA.

IToka3zaTrenu pacnpOCTpaHEHHOCTH U 3a00JI€BAEMOCTH JIUL], MOJTYYUBLIMX 103y OOITy4YeHUs
25 09p u Oosee, OUYCHb BBICOKH, NPEBHINIAIOT YPOBEHb PACIPOCTPAHCHHOCTH OOJIE3HEU B IIEIIOM
cpenu paboTarolux B 30He OTUyKIeHHs B 23 pa3a.

1. Mepxog A. M, [lonsixoe JI. E. CanurapHas ctatuctuka. — M.: Meaununa. - 1974, - 386 c.
2. Anexcanoposckuil. FO. A. Dxonorudeckue Katactpodbl U ncuxuueckoe 310posse // Co. Mequiuna. - 1991 -
Ne12.-C. 3.

Menuko-canutapHas yactb Ne 1, Kues
Lentp menuko-canutapHoi vactu Ne 5 MuHuctepcTBa 3paBooxpaHeHust Y kpaunsl, Kues
IMocrynuna 17.03.94

VJIK 614.7:539.1.04

A. K. Cyxopyukun, B. 1. Mapuenko
OTHOCHUTEJIBHAA PAINAIIMOHHO-TUTUEHUYECKASA 3HAYNMOCTDb AMEPULIUA-241 U
APYTUX PAINOHYKJINAOB YEPHOBBIJIBCKOI'O BBIBPOCA

Ha ocHOoBaHMH [eHCTBYIOIIMX HOPM paHallMOHHONW OE€30MacHOCTH HCCIEeOBaHA IUHAMHUKA 3HAYUMOCTH
oTaenbHBIX pagnoHykiaunoB (PH) uepHoObsuIbcKOTO BBEIOpOca. HecMoTpst Ha HakoruieHHe amepuimsa-241, cymmapHoe
paauaiionHoe Bo3zeicTBHe cMmecu PH He yBenmuumBaercss IlpencTaBieHBl OLEHKH HHTETPAIBHOTO yiiepba oT
nonroxxuByumx PH aBapuiiHoro BeIOpoca 3a Bce BpeMs X CYIIECTBOBAHUS.

JIuHaMuKa paJMOHYKJIMIHOTO COCTaBa MPOAYKTOB aBapuitHoro Beiopoca YADC Bo MHOTOM
OMnpeacisICT MPHOPHUTETBI B MPHUKIIAIHBIX pazmo6non0rnqecm/1x u  paguOdKOJIOTHYCCKUX
MCCIIEIOBAHMSIX U 3a/1a4ax paJualliOHHON 3aIIUTHI.

B psny nonroxuBymux PH uepHOOBUTBCKOTO BBIOpPOCAa 0C000€ MECTO 3aHUMAET aMEPHITHIi-
241 ero coiepxaHue B HacTosIlee BpeMs HE YMEHbBILIAETCS, a HAIpPOTHUB, Bo3pacTaeT. B cmecu
H30TOMOB PEAaKTOPHOTO IUTYTOHUS OCHOBHas 4acth (10 98 %) axkTHBHOCTH O0OYCIIOBIICHA
IyToHueM-241, 6era-pacmnaj KOTOpPOrO M HPUBOAUT K 0OpazoBaHMIO 0ojiee paJuOTOKCHYHOTO
anbda-u3rydaromero amepunus-241

3T0 00CTOATENBCTBA YUUTHIBAIOTCS MIPU OLIEHKE 7103 U YCTAHOBJIECHUH JOMYCTHUMBIX YPOBHEH
3arpsi3HEHUs OKpYyKaroieit cpensi [1, 2].

AKTHUBHOCTh amepuiusi-241 B mpoJykTax BEIOpOca U3MEHSETCS 10 BPEMEHH B COOTBETCTBUHU
C U3BECTHBIMU YPaBHCHUSAMH KHHETUKH [3J:



Az

A = orlexp(—At) —exp(— A1) A + Acexp(— 1),

@

rae A2 - aKTUBHOCTh aMmepuiusi-241 depe3 BpeMs T MoOCJi€ OCTAaHOBKM peaktopa, Ku: Aoi, Ao -
aKTUBHOCTb B MOMEHT OCTAaHOBKHM PEaKTOpa COOTBETCTBEHHO IUIYTOHUA-241 u amepunusa-241, Ku;
A1, A2 - IOCTOSIHHBIE pacmaja COOTBETCTBEHHO ITyTOHUsA-241 u amepunus-241, 1/rox.

3aMeTHOE HaKoIIeHHnEe amepulns-241 o0yCIOBIEHO 3HAYUTETBLHBIM UCXOTHBIM 3amacoM Aoy
WIyTOHUSA-241 W JIMTENbHBIM MEPUOJIOM TOJIypachaaa Jo4epHero amepunua-241. AKTUBHOCTH
MOCTIETHETO TJOCTUTAET CBOETO MAaKCUMAJIbHOTO 3HAYCHHUS Yepe3 73 T. MOCIIe OCTAHOBKH PEaKTopa.

Tpancypanossie PH 4epHOOBIIBCKOTO MPOUCX0XKIECHUS TPEUMYILIECTBEHHO aCCOIMUPOBAHBI
C YacTUI[AMH BBIOPOIICHHOTO TOIUIMBA, PATMOHYKIUIAHBI COCTaB KOTOPOro wu3BecTeH [4].
CrnenoBaTenbHO, NPU PYTUHHOM KOHTPOJIE PAJUOAKTUBHOIO 3arpsi3HEHHUs IOYBBI M BO3[yXa HET
HEOOXOIMMOCTH UW3MEPHUTHh COJACpKAHHE KaKIoro TpaHcypaHoBoro PH B otmensHOCTH -
JIOCTATOYHO ONpPEACINI», HAPUMEpP, COJIEpKAHUE M30TOMOB IUTYyTOHUA-239,240, a BKIaA MPOYMX
TpaHcypaHoBbiXx PH ornieHnBaeTcst uCXo/i U3 coCcTaBa TOIUIMBA B JaHHBIM MOMEHT BPEMEHH.

C TeueHHeM BpeMEHH JECTPYKIUS YaCTULl YePHOOBUILCKHUX BBIMAICHUI B MOYBE U B JOHHBIX
OTJIOXKEHUSX MOXET MPUBECTH K YaCTUYHOMY BBIXOAY amepuliusi-241 U3 TOIUIMBHOW MATPUILI U K
MUTPALH TOCIEIHErO MO BOJHBIM U MUIIEBBIM LIENSAM HE3aBUCUMO OT JPYTUX

© A. K. Cyxopyukus. B. . Mapuenxo, 1994
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TPaHCYPaHOBBIX HYKIHAOB. [loaTomy 1enecooOpa3HO NEpUOAUYECKH OMPEAeNsATh pealbHOe
cojJiep;kaHue amepulusa-241 B pa3aMuHbIX KOMIIOHEHTaX MPUPOIAHON CPEIbL.

JlaGopaTopHble  m3MepeHusi  amepunusi-241.  Pagmoxummueckue U anbda-
CIICKTPOMETPHUYECKHE HCCIICIOBAHUS TOIUIMBHBIX YACTHUIl, HM3BJICUYCHHBIX W3 TPOO PA3ITHMUHBIX
00BEKTOB BHEIIHEH Cpejibl, MOATBEPXKIAIOT HATM4YKe amepuling-241 u AMHAMUKY €r0 HAKOIUICHHUS.
B ta6n. 1 npexacrasiensl pe3ynbrara usmepeHu, BeinoaHeHHbX B Y K HITO «[Ipunsitey.

Tabmuma 1. Conepxkanne PH, Bk, B TOIUTMBHBIX 9acTUIIAX, U3BJICYCHHBIX U3 MPOO
a37M4YHBIX 00BEKTOB 30HbBI oTuyXaeHuss YADC

Ungp | Jlara Anbda-nziayyaTenu l'amMa-u3nyuatenu Bera-uznyuarenu

HpO6I>I HN3MCPCHUA 239PU, 240Pu ‘238Pu ‘241Am‘ 241Cm ‘ 24ZCm 144Ce ‘ 134CS ‘ 137CS ‘ 106Ru QOSr 241pu*

IlouBa 5-kM 30HBI
24 07.05.88 7.50 2,14 3,68 | 0,58 4,25 | 9259 255 963 1222 407 -
12 10.05.88 340 1,74 121| 0,30 2,42 1333 70 233 59 248 -
37 11.05.88 8,76 440|280 0,73 4,87 1778 78 322 85 256 -

37 30.11.89 8,76 4,40 | 394 | 0,50 0,43 - - - - - 525
87 15.12.88 3,40 1,38 | 1,03 | 0,22 0,72 1111 21 122 11 556
87 30.11.89 3,40 1,38 | 1,46 | 0,193 | 0,159 330
Bozayx B ¢. MueB (peruon r. CinaByTrd)
5010 | 13.12.88 0,62 047 (0,16 | 0,10 0,15 89 1 6 - -
JloHHBIe OTIIOKEHUs U3 npyna-oxiaaautens HADC
5-1 | 11.01.89 3,32 091098 | 0,10 0,22 889 <2 2 <4 230 -
13-1 | 12.01.89 0,76 0,25 | 0,22 | <0,03 | 0,09 200 0,6 5 24 31 -
6-2 | 06.03.89 2,83 266|141 | 0,83 0,94 480 78 300 <27 300 -
13-2 | 05.03.89 3,41 2,26 1084 | 0,35 0,63 556 <2 8 <10 370 -

* Onenka mo 2*LAm ua 26.04.86.

[lepBEIe TpH pe3ynbTaTa OTHOCSATCS K MOMEHTY BpeMeHH 2 Troja nocie aBapuu. CpeaHee mo
TpeM mpobam cojepkanue amepuuus-241 B rpynme anbda-uznydatonmx PH cocraBnser 16 %,
aHaJIOTMYHAs BEJIMYMHA, OCPSITHEHHA 10 BCeH TOTUIMBHOM Macce, - 12 % [4].



Conepxanue 1IyTOHUA-241, mOpsiMble HW3MEPEHUS KOTOPOrO 3aTPyIHEHBI BCIEACTBUE
HU3KOH »HHepruum OeTa-4acTHll, OLEHEHO 3JeCh M0 COAep)KaHuI0 amepunusi-241 B 1Ba
MOCJIEZI0BATEIbHBIX MOMEHTAa BPEMEHU M C HMCIIOJIB30BAHUEM IPEICTABICHHOIO BBIIIE ypaBHEHUS
KuHETHKH. OTHOIIEHHE aKTUBHOCTHU ITYyTOHUA-241 K CyMMapHOW aKTUBHOCTHU ab(a-u3mydaromnux
M30TOIOB IIYTOHUS B MOMEHT OCTaHOBKH peaktopa coctasisier 40 (mo mpobe 37), 69 (o mpobe
87) u 56 (o nanueiM [4]).

Kak BugHO, pe3yabTaThl M3MEPEHHUI TOIUIMBHBIX YACTHI] BbIMAICHUHN BIIOJIHE COTJIACYIOTCS C
OCPEIHEHHBIMH JJaHHBIMHU 110 TOIUIUBY IV sHeprobioka HADC

OTtHocuTeNnbHAS paAuallMOHHO-TUTHEeHnYecKast 3HaunMocTh PH. YpoBenb B paguaiinoHHOTO
BO3/CHCTBUS HA OPraHN3M YEJIOBEKa MPU BHYTPEHHEM OOJIYyYEHHUN OLIEHUBAETCS 10 OTHOILICHUIO

B=IT/TIT'TT, @)
rae 1 - peansHoe TosoBoe nocrymenne PH B opranusm; III'TI - nmpeaen rogqoBoro nocryruieHus,
yCTaHOBIIEHHBIN 1151 JaHHoro PH [5].

B oObrunbix ycnmoBusix B<<1; 3HaueHuss B>1 CBUACTENBCTBYIOT O HapyUIEHUU HOPM
panuanroHHoi 6e3omacHoctu [5].

IIpu oOsnydyeHun Tpynmel JOAEH WIM MOMYJSIUMM B LEJIOM CpPEAHMH ypOBEHb
panaliiOHHOTO BO3/ICHCTBUS XapaKTEPU3yeTCsl aHAIOTUYHBIM KPUTEPUEM:

N
o=k S .
i=1 1K)
rrae N - gnciao o0irydaeMbIX JIHII.
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KymynsatuBHoe (cymmapHoe mo nomynsiuuu) nocryruieHue PH mponopuuonanbHo ero
aKTUBHOCTH A, MPUCYTCTBYIOIIEH B Onocdepe:
N
2 I, = kA,
1= @

Yucnennoe 3HaueHue kodhoummenta K ompenensercs mporeccamu wmurpaiuu PH 1o
MHTJIILMOHHBIM WM IUILEBHIM LIETISIM.

PanuanmoHHO-TUTHEHUYECKYIO 3HAUMMOCTh ABYX PH MOXHO cpaBHHMBaTh MO OTHOIICHHIO
uX ypoBHel B pamuaronHoro Bosaeictus Rij=Bi/Bj. U3 (3) u (4) cienyer

kj' Ai KB
Ri = A IKs" %)
J Ay
3neck 1K - nonyctumas koHuentpauus PH B nutbeBoii Boge uiau B aTMoc(hepHOM BO3TyXe
(B 3aBHCHUMOCTH OT pacCMaTPHBAEMOro WYTH IIOCTYIUICHHMS); HHICKCHl |, | YKa3bIBalOT Ha

MIPUHAJUIEKHOCTD ITapameTpa KoHKpeTHoMy PH.

PaguanmoHHO-TUrHeHNYecKasi 3HAUMMOCTh (Jlajiee MO TEKCTY - 3HAUMMOCTb) OLICHHUBAETCS
Ha OCHOBAaHWH TIPUHITHIX HOPMATHUBOB (JIO30BBIC IPENENbI, MPEAENbl MOCTYIUICHUS U T. I.) H
OTpa)kaeT peaJlbHOE PaAMOOMOIOTHYECKOe BO3ACHCTBHE B TOW k€ Mepe, B KaKOH IocienHee
OTPa)KEHO B 3TUX HOPMATHBAX.

Beipaxkenue (5) 3HAUMTENBHO YIPOINACTCS, €CIH MPEANONIOKHUTh, YTO KO3DGHUIUEHTHI Ki
(=1, 2, ...) onuHakoBsI 115 Bcex PH:

Ry = (A; OKe)/(A; NKs). 6)

Takoe mnpeanonoxkeHue BIIOJHE OOOCHOBAHO TOJBKO Ui TOM uacTu akTuBHOCcTH PH,
KOTOpasi 3aKJIF0YE€Ha B COCTAaB TOIUIMBHBIX YACTHIl aBaAPHUIHOTO BHIOpPOCA, M TOATBEPKIACTCS IS
clly4yasi MHTJISIUOHHOTO OCTYIUIeHus B OmkHel 30He HADC.

OO0 5TOM CBHJIETENBCTBYET 3HAYHTEIHHOE CXOJCTBO B OTHOCHTEIHHOM COJECPKAHUU
nonroxuBynmx PH B cTpye BoiOpoca (nannbie [6] mpuBenens! k 1993 r.) u B Bo3ayxe 5-KM 30HEI
(cpenneromoBeie 3HaueHus1 1993 1.), %:

Bri6poc Boszayx %
905y 16,9 23
%R 1,2 1,7
13Cs 43 34
187Cs 77,0 70,1




1 Ce 0,4 14
29y, 240y 0,2 0.3

Jnst ciryyasi mepopansHoro noctyruienuss PH npeanonoskenue o paBeHCTBE KOAPPHUIIMEHTOB
BeCbMa IMPUOIU3UTENBHO, OJHAKO I03BOJIAET HPOCTHIMM CPEACTBAMHM IOJIYYUTh BEPXHIOIO
MaKCUMaJIbHYIO OLIEHKY 3HaYMMOCTH amepunus-241 na o6o3pumblie (Menee 190 neT) mpomexyTku
BPEMEHU M MUHUMAJIbHYIO OLICHKY €r0 OTHOCHTEIbHON 3HAUMMOCTH B OT/JAJIECHHBbIE BpeMeHa. DTO
MOSICHSACTCSI TeM OOCTOATENbCTBOM, YTO IO PACTBOPHUMOCTH M MHUTPAIMOHHON CIIOCOOHOCTH
aMmepunnii-241  3aHMMaeT NTPOMEXKYTOUHOE TMOJIOKEHHUE MEXAy KOHKypupytomumu PH:
BBICOKOIIO/IBV)KHBIM UM OTHOCUTEJIBHO KOPOTKOKMBYILUM CTpOHIMEM-90 M c1ab0noIBUKHBIM
JOJITO’KUBYIIUX TuTyToHHEM-239, 240.

3naunmocTb I-ro PH MosxeT Tarxke cpaBHUBAThCs ¢ 00IIei 3HAYMMOCThIO cMecu Bcex PH:

Ricw = (Ai IK50d/(Ace 1K, Gy
rae Aew - cymMmmapHas aktuBHOCTh cmecu PH; JIKsi - nonyctumMas konuentpauusa cmecu PH.
JKsem emecu PH paccunThiBaetcs o uzBectHoit popmyie uz HPb-76/87 [5]:

IKse = 100/, (py/IKs;), ©

TJIe pj - OTHOCHUTEIILHOE COJIePKaHUE B CMECH aKTHBHOCTH J-ro PH, %.
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JAuHaMuKa paJuOHYKJIHIHOTO COCTABA U OTHOCHTEIbHOM 3HaunMocTu PH.

[lepBoHayanibHO posib amepunus-241 B (QOpMHUPOBAaHMHU JI030BBIX HAarpy3ok B 30HE
aBapuiiHoro BbiOpoca UADC Obula He3HauuTenbHOH. B Tabnm. 2 mpeacraBieHbl OCHOBHBIC
paMallHOHHO-TUTUEHUICCKHE MMapaMeTphl JOITOXUBYIUX PH 4epHOOBLIHLCKOTO BBIOpOCA. 31€Ch
HHJIEKC BO3JCHCTBHSI XapaKTEPHU3yeT OTHOCUTEIbHYIO 3HAYMMOCTh J-TO HYKJIHIA MPH BIBIXaHUH
WIN 3arjaThlBAaHUM IO CPAaBHEHHMIO CO 3HAYMMOCTHIO HamboJiee pacnpOoCTpaHEHHOTro Ie3mit-137.
Bunno, uro B rpymmne ponroxxuBymux PH ocHOBHOM Bkaj B 103y BHOCST MPH HMHTAISIIHOHHOM
MOCTYIUIEHUU TpaHcypaHoBble PH, mpu mepopanbHOM - cTpoHIMI-90. OTH HaHHBIE OTHOCSTCS K
MoMeHTy BbIOpoca. [lockonbky coctaB cmecu PH ¢ TedeHnem BpeMeHH W3MEHSIETCS BCIEICTBUE
MPOIIECCOB pacraja U HaKOIUICHUS, TO U3MEHSIOTCS U 3HAYUMOCTh BCE CMECH, M OTHOCUTEIHHBIN
BKJIaj Kaxnaoro u3z PH.

Tabnuma 2. PaguanmoHHO-TUTHEHNYECKHE TTapaMeTpsl JoaroxuByumx PH aBapuitHoro
BbIOpoca YADC

Paonyinia | T, et Bri6poc, JKs, Ku/a Hunekc Bo3aeiicTBUA
kKu [6] | Bosayx 1,0 (-17) |Boma, 0(-10)| Babixanue | 3ariareisanue
B3Cs 30 1000 49000 150 1,0 1,0
0S¢ 29,1 | 220 4000 4 2,7 8,3
238py 87,7 0,8 3,3 25 11,9 0,005
Py 24065 | 0,7 3,0 22 11,4 0,005
240Py 6537 | 1,0 3,0 22 16,3 0,007
241py 14,4 | 140 160 1100 42,9 0,017
21Am 433 0,1 10 19 0,5 0,0008
242Cm 0,45 21 200 120 5,1 0,025

Ipumeuanust. Beiopoc amepius-241 oreHeH mo gaHHBIM paboTs! [4]. UHaeke Bo3meicTBrsL
Re sefpocf=-roPH  OKE nesn —137
JAK5 /- roPH Besfpox ucoms - 137

B Ta61. 3-8 npe/cTaBIeHBI PacueThl HEKOTOPBIX TTAPAMETPOB, XapPaKTEPH3YIOIINX MPOTYKTHI
BBIOpOCA B pPa3IMUHBIE MOMEHTHI BPEMEHH IOCTIE ABAPUHM. IIpH 9TOM HCIONb30BAaHBI CBEECHHUS IO
COZlepKaHHIoO B BhIOpoce pamuoHykanaoB S, %Sy, %57r, Nb, 1°%°Ru, 1%Ru, 13, B4Cs, 1¥7Cs, 1“°Ba,
140 5 Mice, M 238py, 8%y, #0py, 24py, 21Am, Cm, 2*Cm u ux cymmsbr [6]. st Gonee



KOMITAaKTHOTO IIPEJICTaBICHUs HHPOpMAIK B TaOIUIaX MPUBEACHBI JaHHbIE IO HauOoJiee BaXKHBIM
B HacTosIIee BpeMs U B Oyaymem PH.

Tabnuua 3. AKTUBHOCTB IPOAYKTOB BbIOpoca, kKKu, B pa3iinyHble MOMEHTBI BPEMEHH 110CIIe
aBapuu

Pagnonyknug Bpewms BoiiepxKH, JIeT
0 10 15 25 50 100 500
905y 220 186 173 154 121 66,9 36,9 20,4 | 0,001
187¢Cs 1000 851 794 797 561 315 177 99,2 | 0,010
238py 0,800 | 0,757 | 0,739 | 0,711 | 0,657 | 0,539 | 0,442 | 0,363 | 0,15
23%py 0,700 | 0,700 | 0,700 | 0,700 | 0,699 | 0,699 | 0,698 | 0,698 | 0,690
240py 1,000 | 0,999 | 0,999 | 0,998 | 0,997 | 0,995 | 0,992 | 0,989 | 0,948
241py 140 | 100 | 865 | 64,0 | 420 | 126 | 3,79 | 1,14 0
241 Am 0,110 | 1,43 137 2,47 3,29 4,11 4,24 4,16 2,21
Cymma 1363 | 1141 | 1058 934 730 401 224 127 337
Cymma obmas™ | 37884 | 1206 | 1077 937 730 401 224 127 337

* YuTeHsl Takke KpoTkoxuByne PH, orcyrcTBytomue B Tabnuiie.

W3 mamnbix Tabn. 3 ciemyer, 4To dWepe3 /5 Jer mocie aBapud BAJIOBOC COJEPIKaHUE
amepunusa-241 B 3oHe BinusHUA aBapuitHoro BbiOpoca UADC nocturner 4240 Ku. Ilpu stom
aKTUBHOCTh aMepuiusi-241 TMpeBBICUT CyMMapHYIO0 aKTHBHOCTH allb(ha-M3TydaronIux H30TOIOB
wiytonuss B nBa pasza. Yepes 500 ner akTuBHOCTh amepunus-241 Oyaer coctaBiate 57 %
CYMMapHO# akTUBHOCTH ocTaBiuxcs PH (Ta6u. 4).
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Tabmuna 4. Bknag PH a cymmapHyro akTHBHOCTB cMecH, %0, TOImycTUMAas KOHIICHTPAITUS
cmecu PH
Bpewms BbIIEpKKH, JIET
Pamoryimn =5 10 | 15 | 25 | 50 100 | 500
%0gr 0,58 15,4 16,1 16,4 16,6 16,7 16,5 16,0 0,03
187Cs 2,6 70,5 73,7 75,4 76,8 78,6 74,0 78,2 0,3
238py 0,002 | 0,06 0,07 0,08 0,09 0,13 0,30 0,39 0,39
239py 0,002 | 0,06 0,06 0,07 0,17 0,31 17,8
240py 0,003 | 0,08 0,09 0,11 0,14 0,24 0,44 0,78 24,5
241py 0,4 8,3 8,0 7,3 5,8 3,14 1,7 0,90 0,0
24 Am 0,0003| 0,12 0,17 0,26 0,45 1,9 3,3 57,1
JKs B BO3myxe,| 140 7,4 6,8 6,2 5,2 3,2 1,9 1,2 0,05
¢Ku/n
JAKs B BOAE, 4,2 2,3 2,3 2,15 2,1 2,1 2,1 2,1 2,0
HKu/n

ITpumeuanue: 1 GpKu - 10°2° Ku; 1 uKu — 10° Ku. [pu pacuere J[K; MCIIOJIB30BaH MOJHBIH HYKIHIHBINA COCTAB.

Co BpemeneMm JIKgw cMecH yMeHbIIAeTcsl M B Ipenesie NpuOIKaercs K JIOMyCTUMOM
KOHIIEHTpaluu Hanbonee ponroxusymiero PH - mnytonus-239.

[Ipu wHramsuumonHom mnocrymieHnn cmecu PH Bxian amepunmsa-241 B cymmapHoe
panuanoHHOe BO3JIEHCTBHE BJBIXa€MOIO BO3JyXa B Hacrosiee Bpems cocrasiser 9-12 %, B
nepuon 75-500 ner mocie aBapuu 3TOT BKJIa OyneT yAepKMBAaThCS HAa MaKCHMaJlbHOM YPOBHE B
35-37 % (Tabu. 5).



Tabmuma 5. Bxkmam PH B cymmapHoe pamuanwioHHoe BoznaeicTBue, %, B clydae
WHTABILMOHHOTrO nocTyrieHus cmecu PH

Bpewms BolIepKKY, JIET
Pammomymiz =g 10 | 15 | 25 | 50 100 | 500
%Sy 2 2
1870
238py 9 14 14 14 14 13 12
2%9py 9 14 15 15 17 19 20 21
240py 12 20 21 22 24 27 29 41
241py 32 38 34 28 19 6 2
241 Am 0 9 12 16 23 33 37 38 29
Cymma 100 100 100 100 100 100 100 100

[Tpumedanne. Bkiag S paquoHyKINaa pacCuyuTaH 1mo Gpopmylie
Axrussocts { —ro wyxmas JIKBcomecn » sosayxe
HAXEj » moamyxe AKTHEBHOCTE CMECH

5 = 00

[Ipu nepopanbHOoM mocTymieHnn cmecu PH  Brimang amepunusa-241 B cymMMapHoOe
panuanroHHOe BO3/ICHCTBHE B HACTOsIIEE BpeMs coBepiieHHO HezHauuTeneH. Yepes 100 ner mocie
aBapuu oH fgocTurHeT 4 % u gepes 500 ser (T. e. mocne pacnana *°Sr) - 61 %; B qaNbHEIIEM 3TOT
BKJa] OyJer yMeHbIarhes (Tadi. 6).

Tabmuua 6. Bxman PH B cymmapHoe panuanuoHHoe Bo3xeiictBue, %, B ciydae
nepopabHOro nocrymieHus cmecu PH

Bpewms BbIIEpKKH, JIET

Pammortyimia =4 7 | 10 | 15 | 25 | 50 | 75 | 100 | 500

%0gy 6 88 88 88 88 87 86 84 0

187¢Cs 1 11 11 11 11 11 11 11 0

238py 0 0 0 0 0 0 0 0 0
23%py 0 0 0 0 0 0 0 1 16
240py 0 0 0 0 0 0 0 1 22

241py 0 0 0 0 0 0 0 0 0
241Am 0 0 0 0 1 1 2 4 61
Cymma 100 100 100 100 100 100 100 100 100

IMpumeuanue. Brmag S pa}lI/IOHyKJ'II/I)Z[a I&Eccqmaﬂ o hopmyiie
S = 1o AKsy : :uem — -u:‘::uﬁ *
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[Ipu pacuerax no ¢opmynam Buaa (6)-(8), pe3yabTaTbl KOTOPHIX IMPEACTaBICHbI B TaOJI.
2,4-6, wucnonwp3oBaHbl 3HaueHus JIKp Mo JeiicTByromMM B HAcTosIIee BpeMs HopMam
paauanmoHHoO 6e3omacHocTH [5]. B OymymiemM BO3MOKEH IMepexo]l Ha CTaHIapThl paaualidOHHON
0€30IaCHOCTH, COOTBETCTBYIOIINE PEKOMEHAIMIM MexXTyHapOAHONH KOMUCCHS TI0 paJualiMOHHON
zamute (MKP3) [7]. B atux pexomennanusx poib amepunus-241 cpaBHutenbHo ¢ apyrumu PH
orieHuBaercs Boie, ueM B HPB-76/87. Tak, B cmywae 3armateiBaii u3 PH mpemen romosoro
noctymienus (I1ITT) amepunusn-241 B 20 pa3 mmwxke, yeM [IT'TI ctponnms-90, npu Basixanuun PH
III'TI anepuiua-241 ycranosneH Ha yposHe [II'TI murytonna-239. IloaTtomy MOKHO OXKUAATh, YTO
npu ucnoib3oBanun pekomeHmanuiit MKP3 [7] sdbdext nHakormenus amepuiusa-241 oxaxercs
0ojee 3HAYUTENBHBIM, 4YeM TpU JeHCTByrOIMX HopMmaTtuBax [5] Hmke cymecTBeHHbIE
xapakrepuctuku cmecu PH paccmarpuBatorcs B 00enx cucreMax HOpMUPOBAHMSL.

C TeueHueM BpEMEHM H3MEHSETCS HE TOJIbKO BKIaJ Kaxkaoro PH B cymmapnoe
paguanMmoHHOE BO3JIEHCTBHE, HO M BETWYMHA ATOTO BO3ACHCTBUs. B Tabn. 7 mokasaHa aTuHaMUKa
3HAYUMOCTH TMPOJYKTOB BBIOpOCa MO OTHOUIEHHIO K IE€PBOHAYAIBHON 3HauMMOCTH. Peskoe



CHW)KEHHUE B TIEPBBIN T'0J1 00yCIOBICHO pacmanaoM KopoTkoxkuBymux PH nona-131, crponmus-89 u
T. II. BaskHO, 4TO, HECMOTpPs Ha HaKOIUIEHHE amepuusa-241, cymmapHas 3HaunMocTb cmecu PH He
YBEITMYMBACTCSA M B TIOCIEAYIOIIME TONbI - CKasplBaeTcs pacman cTpoHuus-90, uesus-137,
IUTYTOHUS-24 1, a B OT/1aJIeHHbIE BpeMeHa U TUTyToHus-238.

Tabnuua 7. JluHaMuKa OTHOCUTENBHOM pajnallMOHHO-TUrueHn4eckoi 3Hauumoctu (OP3)
CyMMapHOW aKTUBHOCTH IIPOJIYKTOB aBapuiiHOTO BeIOpoca YADC npu UCIOIB30BaHMH HOPMATHBOB
HPB-76/87 [5] u MKP3 [7]

Iyts CrcTeMa Bpems BeIEpKKY, JTET

NOCTYILICHUA |  HOPMAaTHBOB 0 1 7 10 15 25 50 75 100 500
[5] 1 /069 0,60 [059| 0,56 052 0,46 0,42 0,40 0,29
Babixanue
[7] 1 |055( 0,39 (040| 0,41 0,42 0,42 0,40 0,38 0,23
[5] 1 |0,089( 0,059 (0,054| 0,048 | 0,038 | 0,021 | 0,012 | 0,0067 | 0,00021
3ariareiBaHue

[7] 1 (0,178 0,089 (0,082| 0,080 | 0,062 |0,041| 0,028 | 0,021 0,007

[Iprmeganne. OP3 - oTHOCUTENbHAS pagHallHOHHO-THTHEHUYECKasl 3HAYUMOCTh B TEKYIIUH MOMEHT BPEMEHU
0 OTHOIICHHUIO K ATOI 3HAYMMOCTH B HadanbHbI MoMeHT BpeMeHu: OP3=(A .,/ AKsex): (Acn0/AKpex0), tae Ay 1 A0 -
CyMMapHasi aKTHBHOCTH BBIOPOIICHHBIX MPOIYKTOB COOTBETCTBEHHO B MOMEHT BpeMEHH T M B HayaJbHBI MOMCHT,
HOKgen u JKpe0 - momyctumas koHIeHTpanus cMecu PH B MOMEHT BpeMeHH T U B HauanbHbIH MoMeHT; OP3 uncneHHo
paBHa OTHOIIEHHUIO 00BbeMa (BOIBI MM BO3IyXa), MOTCHIMAIBHO 3arps3HsAeMoro 10 ypoBHs JK; B Texymmii MOMEHT
BpEMEHH, K TAKOMY )K€ 00beMy B HaYaJIbHBI MOMEHT.

[Ipu ucnonwszoBanuu B oueHkax pexkomeHpauuii MKP3 [7] 3HauuMocTh cMecu ocraercs
MOCTOSTHHOM Ha uHTepBaie 7-100 jeT amns ciayyas MHTaIsIUOHHOTO MOCTYIUICHHS (CM. Tad. 7).

OOpariaeT BHUMaHUE CYLIECTBEHHOE pa3inyKie B JUHAMUKE BEJIMYUH Ui UHTAJSLMOHHOIO
U TepopanbHOro noctyrieHuid. HecMoTps Ha BbICOKYIO uepe3 anuTenbHble BpemeHa (500 ner)
OTHOCHUTEJIbHYIO 3HAYUMOCTh aMepuliusa-241 B nepopajgbHOM IHOCTYIUIEHUH (cM. Tabiu. 6), 103a oT
3arnarbiBaHus PH Oynet B 3TO Bpems B JECATKU-COTHU pa3 HUKE COBPEMEHHOM NIEPOPATILHON J103bI
(cm. Tabm. 7).

B nepuon MakcuManibHOM akTHBHOCTH amepuinusi-241 (2036-2086 rr.) ero 3HaYUMOCTb MpH
VMHTAIIUOHHOM TIOCTYIIJIEHMM MOJKET COCTaBIATH 25-65 % COBPEMEHHON 3HAYMMOCTH CMECH
nykmoB u 0,4-10 % npu nepopaibHOM MOCTyIuIeHnH (Tadm. 8).

Takum oOpa3zom, amepurnii-241 naet cymecTBEHHBIN BKJIAJ B MHTAISALMOHHOE O0Iy4YeHHe,
MOJKET OBITh 3aMETEH B Clly4yae MepopaibHOTo 00aydeHus (Ipu UCIoIb30BaHUK HopMaTuBoB MKP3
[7]), HO HE yBeNMMUMBAET CYMMapHOTO paauallMOHHOTO Bo3zeicTBus cMecu PH Hu Ha ogHOM M3
BPEMEHHBIX MHTEPBAJIOB.

OTHocHTeNbHBIM HHTErpadabHbIil ymep0 ot aoaroxusymmx PH. IlpencraBieHnbie
BBIIIIE PE3YJBTAThl U BBIBOJBI O 3HAYUMOCTU OTIEeNbHBIX PH M MX cMecu OCHOBaHBI Ha MPUHATHIX
HOpMaTHuBax [5, 7] romoBoro mocTymieHus (Wid JOomycTUMOM KoHieHtpanuu) PH u mostomy
OTHOCSITCS K PaUallMOHHOMY COCTOSIHMIO B Ka)K[blii KOHKPETHBII MOMEHT BPEMEHH K KaKIOMY
OTJIEJIBHO B3SITOMY ITOKOJIEHUIO JIFOJIEH.
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Tabnuna 8. 3HaunMocTs amepunusi-241 B pa3Tu4YHbIE MOMEHTBI BpEMEHH 110 CPaBHEHUIO C
CyMMapHOi#1 3HaunMocTbio cmecu PH, %, B 1993 r. npu ucnonszoBanun HopmatuBoB HPB-76/87
[5] u MKP3 17]

oc THyiJTIZHM H(%‘;;;ﬁ .| 1993 | 1996 | 2001 | 2011 | 2036 | 2061 | 2086 | 2486
[5] 87 11,4 154 201 | 251 | 259 | 254 | 235

B sixaHue [7] 221 | 288 | 380 | 506 | 633 | 653 | 640 | 341
[5] 014 | 019 | 024 | 032 | 041 | 042 | 041 | 032

3ariaTeIBaHue [7] 3,5 45 5,6 8,0 10,0 10,3 10,1 5,4

IMpumeuanue. 3auuMocts S paccuntana 1o Gopmyie S=100(42/IKg2): (Ao’ AKEew), T1E A2 - aKTHBHOCTD
amepuipsi-241 B MoMeHT BpemeHH t; Acy - cymMapHast aktuBHocTh cMecd PH B 1993 r., IKs, - momyctumast
koHueHTparus amepuiusi-241; JIKgey - nonyctumas kormentparwst cmecu PH 8 1993 r.



['omoBble mpenenbl MOCTYIUJICHUST YCTAHOBJIEHBI HA TaKWX HU3KUX YPOBHSIX, YTO €CIIM OHU HE
MPEBBILIAIOTCS, TO JUIS LeNeld paAuallMOHHON 3allUThl He TpeOyeTcsl yYUThIBaTh OOJIydeHHE HHU B
npeAbIyIne, HU B MOCIeayIoue roabl. st paanosKoaoruueckux Ieseu, i OLleHKU yiiepOa
MIPUPOIHOM Cpe/ie WM YeJIOBEUECTBY B LIEJIOM Ha MPOTSHXKEHUU MHOTHX MOKOJEHHM TaKoil Moaxon
MOXET OKa3aTbCsl HEJOCTATOYHBIM, TIOCKOJIbKY HE YUYMUTBIBAET pPaA3JIMYHYIO JIUTEIBHOCTD
O0Jy4eHHs] WIM JJIUTENbHOCTh 3arpsi3HEHUs MPUPOAHON cpenbl TeM uiau uHbiM PH. ScHo,
HalpuMep, 4TO paBHbIE KOJIMYECTBA IUIYTOHMS-239 u miyTtonus-240, T. €. U30TONOB, UMEIOIIUX
TOXKJIECTBEHHbIE XUMHUYECKHE CBOWCTBA W CXOJHBIC IMapaMeTpbl HOHU3HMPYIOIIETO H3JIy4EHHUS,
OJIMHAKOBO OMNACHBI IS KaXXJO0TO KOHKPETHOTO YEeJOBEKa, OJHAKO JJISl YeJIOBEYECTBA B IIEJIOM
IUTYyTOHMI-239 Gonee BpeeH, MOCKOJIBbKY MEPHOJ ero Mmojypacnaaa MpoJoJDKUTENIbHEe MOUTH B
4eThIpe pasa.

TomoBoit ymep6 dj or mpucyrctBusi B Ouocdepe j-ro pagdoHYKIHIA MOKHO OIICHUTH
BEJIMYMHOMN

dj = AYTII T, 9)
riae Aj - aKTUBHOCTD |-TO PAJIAMOHYKJIH/IA B TAHHOM TOJTY.

Benmnunna dj paBHa MakCHMMaJbHOMY YHCIY JIMII, JJIS KOTOPBIX MMEETCS MOTCHIIUATbHAsS
Bo3MoOkHOCTh ToctyruieHuss PH na yposue III'TI. D10 He peanbHas, a ycloBHAas BEIWYWHA, U
UCIIOJIb30BAaTh €€ JOMYCTUMO TOJNBKO B CPaBHUTEIbHBIX OleHKaXx. Wurerpupys (9) mo
nonyoeckoneunomy (0, o0) MHTEpBaly BpeMEHH, MOJydaeM BeM4YuHy obiero ymiepoa Dj ot j-ro
HYKJIM]IA 32 BCE BPEMsI €T0 CYILIeCTBOBAHUSI:

Dj=Ao/TIT TIjAj
rae Aoj - KCXOIHASI AKTHBHOCTB J-T0 HYKJIHA; Aj - TOCTOSHHAS pacraja.

Kak ciemyer u3 ypaBHeHHs KuHETHKH (1), aHAIOTHYHOE BBIpaXKCHHE s amepuius-241

OyZeT UMeTh BUJ]

_ 1 A 4
D: = 7, (7, Y71, )

rne III'TI; - mnpexgen TromoBOro MOCTYIUIEHUs amepulus-241; ocTainbHble 00O03HAaYEeHHUs
3auMCcTBOBaHbI U3 (1).

Ornorenne Buga Q=Dj/D2 mo3BosisieT CpaBHUTHh UHTETPAIbHbBIC YIIEPOBI OT J-r0 HYKIIHIA U
amepunus-241.

Tabmumua 9. OTHOCHUTENBHBINM HHTETPATBHBIHN yiepo Q ot monroxuBymmx PH
4epHOOBLILCKOTO BBIOpOCa

Cucrema HOpMaTHBOB
Pamnonykmma HPB-76/87 [5] MKP3 [7]
Bneixanue [3arnareiBanue, Brpixanwe |(3ariareiBaHue
%0gy 0,008 14,8 0,015 0,15
B37Cs 0,003 1,84 0,002 0,44
238py 0,103 0,026 0,034 0,025
239py 26,8 6,96 7,9 6,0
240py 10,5 2,74 3,1 2,4
24py 0,061 0,017 0,015 0,015
241 Am 1,0 1,0 1,0 1,0
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Pe3ynbTarhl TakOro cpaBHEHUs MpeJCTaBiIeHbl B Ta0I. 9. BuaHo, 4yTo npy MHTaISIMOHHOM
MOCTYIUICHUN HAMOONBIIMKA HHTErpajbHBIN yIIepd CIOCOOHBI HAHECTH H30TOINbI IUTyTOHHUS-
239,240; npu nepopajibHOM NOCTYIJIEHUU BBICOKO OLleHHBaeTcs B cucreMe HopMmatuBoB HPR76/87
[5] Takxe ymep6 ot ctpoHuua-90. Bxian amepunus-241 B uHTErpaibHbIN yiiepo, 00ycI0BICHHBIH
cmecbto Bcex PH, cocraBmsier (B 3aBHCHUMOCTH OT CHCTeMbl HopMaTuBoB) 3-8 % mpu
MHTAIALMOHHOM NOCTYyIUIEHUH U 4-10 % mnpu nepopasbHOM MOCTYIUICHUS



BoiBoa. bera-uznmyqatontuii miyTonnii-241 u ero 104epHUN MPOAYKT - anb(ha-u3Iyqdarommit
amepunuii-241 BHocAT 3HauMTeNbHBIA (70 50 %) Bkiaa B MHraisiuoHHyo a03y. [IpucyrctBue
stux PH B Bo3nyxe HEOOX0AMMO KOHTPOJIMPOBATH MPSIMBIMU U PaCYETHBIMU METOJAMH.

Hakomnenue amepunusa-241 cHukaeT TeMI CaMOOYMILEHUSI MPUPOJIHON Cpelbpl, HO HE
MPUBOJUT K YCHJIEHUIO PaJMallMOHHOTO BO3JEHUCTBHUS MO CPAaBHEHHUIO C CYIIECTBYIOIIMM B 30HE
YADC B HacTosi1iee Bpems.

Ha pagmanyoHHO-TUTHEHUYECKUE OLEHKU BJIMSET BHIOOP KOHLEMIUU OTPAaHUYECHUS JO3BI.
Konnenmus 3¢ dextuBHoi skBUBaNeHTHON 10361 MKP3 [7] oTBOAMT CTpoHIMIO-90 MeHbIIyIO, a
amepuiuio-241 6oibIyr0 posib B (OPMHPOBAHWHM HOPMHUPYEMOW JIO30BOM BEIUYHMHBI, YeM
KOHILIENIIHs KpuTHyeckux opranos HPB-76/87 [5].

B runoretnueckom ciydyae mnosiHOro pactBopeHuss PH o0weM Boabl, 3arpsizHsiemMoi
ctponImemM-90 u nesueM-137 no yposus JIKs mo HPB-76/87, B 300 pa3 6osbiiie COOTBETCTBYIOMIETO
o0bemMa, TMOTEHIHUAIbHO 3arpsi3HAeMOro amepunueMm-241; mpu HCHOJIB30BAaHUU PEKOMEHAALNN
MKP3 [7] oTHOomieHuEe 3THX 00BeMOB oreHuBaeTcs kak 10:1. B mobom ciydae, TeopeTndecKu
IpeJroiaraeMble CMbIB U pacTBOpeHHE amepuliug-241 He cozmaayT B OyaylueM paadaliOHHYIO
CUTyanuio 0ojee Cepbe3HyI0, YeM CYIECTBYIOMIAS.

B teuyenne Ommkallux cTa JeT pagualliOHHO-TUTHEHWYEeCcKash 3HadYuMocTh cmecu PH mpu
MHTIALMOHHOM NOCTYIUIEHUU NPAKTUYECKU HE U3MEHUTCS: Ul NEPOPaAIbHOTO MOCTYIJICHUS OHA
cHU3UTCS B 4-8 pa3 B 3aBUCUMOCTH OT MPUHATON CUCTEMbl HOPMUPOBAHMS. 3HAUUTEIHHBIA BKIIA]
amepunus-241 B WHTAISIIMOHHYIO 103y M 3aMETHBIM B OyAyIIeM OTHOCHUTENBHBIA BKIaa (TIpU
ucrnons3oBaHuu HopmatuBoB MKP3) B mepopanbHylo 103y MOpeirnoyiaraeT IOMOJHUTEIbHOE
U3y4YeHHE MapamMeTpoB Murpauuu 3roro PH mo vHramsiMoHHBIM, BOJHBIM M IUIIEBBIM LEISM,
COBEpPIIIEHCTBOBAHNE MOHUTOPUHTA B IIETIOM.

Mounutopunr amepunusa-241 HE0OXOAMM IPU KOHTPOJIE HHTAIALMOHHOIO OOIydYeHHS M
BeChbMa I0JIE3€H B BOJHBIX 00BEKTaX KaK MHIUKATOP COCTOSHUS JIOKATU30BAaHHBIX WA PACCESHHBIX
PaZMOaKTUBHBIX OTXO/I0B.

[To Mepe pacnaga raMma-u3nydarImmx U30ToNoB 1e3usa-134, 137 u HakoIUIeHUs] aMepuLus-
241, MUK XapaKTepUCTUYECKOTO TraMMa-M3JIy4eHHs TIocieanero B obmactu 59 k3B Oyzer
IIPOCMATPHUBATHCA HA COBPEMEHHOM BBICOKOTOYHOM CHEKTPOMETPHUUYECKOW ammaparype Bce Ooiiee
SBHO. OTO O0OCTOSITENCTBO IMO3BOJIUT CO BPEMEHEM YINPOCTUTH MPOLENYyPY KOHTPOJIS
TPaHCYPAHOBBIX HYKJIHUJIOB.

WNHrerpanbublidi 32 Bce BpeMs CYLIECTBOBaHMSI  PAagUOOMOJIIOTMUECKUH U
panuosKonoruyeckuii ymep6 ot amepunusn-241 moxer cocraBiate 3-10 % ot obuiero ymiep0a,
00yCIIOBJIEHHOTO BceMH onroxuBymuMu PH yepHoObu1bCKOTO BEIOpOCA.
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I'. . Kopuak, JI. B. I'puropsesa, T. B. beit, JI. @. Epycanumckas
OIIEHKA MUKPOBHUOJIOT MUYECKHUX MTOKA3ATEJIENA IIOYBHI
30HBI OTUYYXKJIEHUSA YADC

Nzydeno popmupoBanne B Ykpanre nocie aBapui Ha YADC aHTpONOTeHHON PaguOHYKIHIHON aHOMAaIHH IO
Ka4eCTBEHHOMY M KOJHMYECTBCHHOMY H3MEHEHUSIM MUKPOOMOIEHO30B MOYBHL. C TOBBIIEHHEM paJNOaKTHBHOCTH
mouBsl Oostee 1000 Bx/kr mo me3mio-137 HaOmMIOqaIN CYIIECTBEHHOE YBEIMUEHUE KOIMYECTBA P00 C MaKCHMAIBLHBIM
(6omee 1 muH. B 1 T mO4BHI) 0OCEMEHEHUS ayTO- U AUIOXTOHHON MUKPO(MIOPOIi, 4TO CBUAETEIBCTBYET O CTHMYIIILIUU
9KOCHCTEMEI, MIPOSBICHNN THUIEPKOMIICHCATOPHBIX M ICTIOHHPYIOMNX mporeccoB. B1992 r. ormedeHo mocToBepHOE
CHIDKEHHE B TIO0YBe 30HBI OTUYKICHHS CHOPOBBIX (OpM M OOEJHEHHE KOJIHYeCTBa (DU3MOJIOTHUECKUX TPYII
MUKpoopranu3moB. B 1993 r. aHajgorn4HbIX W3MEHEHUH HE OTMEUYEHO, YTO MOXKHO PAaCLEHUBAThH IOJIOKUTENBHO, Kak
BOCCTAHOBJICHUE COOTHOIIEHHH B MUKPOOHOIIEHO3aX ITOYBHI.

3arpsi3HEeHUE OKpY)Karoulen cpenbl B pe3yibrate aBapuu Ha YADC oka3bIBajio U OKa3bIBaeT
HE TOJBKO IPSIMOE BJIMSHUE Ha 370pPOBbE JIOAECH, HO W KOCBEHHOE, BbI3bIBas HapyllECHUE
9KOJIOTUYECKOr0 paBHOBecuss B npupoze. IlocienHee B 3HAUYMTENBHOM CTENEHHM CBSA3aHO C
Ka4yeCTBEHHBIMHU M KOJIMYECTBEHHBIMU U3MEHEHUSIMH B MUKPOOHOIIEHO3aX OHOC(EpHI.

Kak wu3BecTHO, paauanus, U B YaCTHOCTU O-M3JIy4€HHUE, SBISETCS MOIIHBIM (PaKTOpOM
BO3/ICHCTBUSI HA MHUKPOOPTAaHU3MBI, BBI3bIBAas B BBICOKHX J103aX MX T'MO€b. ITO CBOWCTBO HIMPOKO
UCIOJb3YeTCsl ISl CTEPHIIN3ALUY THUILIEBBIX MPOIYKTOB, OOJILHUYHOTO O€JIbsl, MUTATEIbHBIX CPEeXl U
ap. [1-3]. [lox Bo3aeiicTBHEM 0-00IyUEHHS y SMICPUXHM, SIBIISIONIMXCS OCHOBHBIM HHINKATOPHBIM
CaHUTapHO- MUKPOOMOJOIMYECKHMM TECTOM, HaOMIofanu M3MEHEHHE XHUMHUYECKOro COCTaBa,
AHTUTCHHBIX W TOKCHUYECKMX CBOMCTB [4, 5]. EcTh cBeieHHs O BO3HHMKHOBCHHHU Yy OOJIYYEHHBIX
KUBOTHBIX  TOCTIIydeBoro  aucOaktepuo3a  [6] ¢ mosiBIeHHeM B KHUILICYHHKE
AHTUOMOTHUKOPE3UCTEHTHBIX M TEMOJU3UPYIOIIUX IITAMMOB SIICPUXUN Ha (OHE 3HAYUTEITHHOTO
CHIJKEHMsI KOJMIMHOTEHHbIX. Bece 3TO CBUAETENBCTBYET O MPSAMOM U ONOCPEIOBAHHOM JEHCTBUU
paavanMyd Ha arpeccUBHBbIE CBOMCTBA MMKPOOPIaHM3MOB M BO3MOXHOCTH HUX IOCIIEIYIOLIErO
HeOJIaronpusATHOTO BIUSHUS Ha OPraHU3M.

B Hacrosiee Bpems oOuienpus3HaHa, HO HE HU3y4€Ha pOJIb MHKPOOHBIX IIEHO30B B
OMOJIOTMYECKOM LIUKJIe MHUrpauuu paauonyknnnoB (PH), koTopas mMoxeT ocymiecTBIATbCA Yepes
MUKpPOOHOJIOTMYECKUN METa0O0JIM3M KOMILJIEKCHBIX OpPraHWYECKUX W HEOPraHWYECKUX BEIECTB
IIOYBHI € paguonsoronamu. He MckiroueHa Takke BO3MOYKHOCTH MCIOJIb30BAaHUS PaAHOU30TOINOB
KaK CTPYKTYPHBIX 3Je€MEeHTOB. IIoCKOJIBKY 3TOT BOINpPOC NPAKTHUUECKH HE H3y4eH, HEoOXoauma
KayecTBEHHas M KOJIMYECTBEHHAs OILIEHKa MHUKPOQIIOPHI IOYBbHI, YCTAaHOBJICHHE 3KOJOTHUECKU
3HAYUMBIX MPEJCTaBUTENCH ISl ONpeNeNeHUs] JUHAMHKU MPOIECCOB B YCIOBUSIX JJIUTEIBHOIO
PaZMOaKTUBHOIO 3arps3HEHHUS.

B Hacrosmmux uccieaoBaHUAX MPEUMYILIECTBO ObUIO OTAAHO MHUKPOOMOIIEHO3aM IOYBHI,
MOCKOJIBKY OHM OTJIMYAIOTCS OTHOCUTENIbHOW CTaOWMJIBHOCTBIO M KOHCEPBAaTHUBHOCTBHIO II0
CPaBHEHHIO C JIAOMJIBHOCTBIO BOJHBIX MHKPOOHOLIEHO30B. OOIMIENPUHATHIA Al TUTHEHUYECKOMN
OLIEHKU TOYBBI KPATKUH CAaHUTApPHO-MUKPOOHMOJIOTMYECKHH aHaIU3 He OTpakaeT OCOOEHHOCTEH
MUKpOOHOTO 11eHo3a mouBbl 30HBI oTuyxzaeHus UYADC. I[lostomy, yuuThiBas crenupuky
nocjuenHell, Heo0XOAUMO PaCIIUPUTh CXEMY MHUKPOOHMOIOTHYECKOr0 HMCCIEIOBAHUS TMOYBBI JUIs
BBISIBJIEHHSI O0Jiee MHPOPMATUBHBIX U 3HAUUMBIX TECTOB.

OKOJIOTO-TUTUEHNYECKYIO OLIEHKY II04BBl IPOBOJWJIM IO BOCBMHU IOKazarensm. U3
CaHUTApPHO-TIOKA3aTeIbHBIX OAKTEpU ompeaensiu o0uryo MUKpoOHY0 o0cemeHeHHOCTs (OMO) B
1 r nmouBbI, BEIpPALIMBAEMBIX IIPU ABYX TeMmepaTypHbIX pexxumax 37 u 20 °C (amno- u ayTOXTOHHAs
Mukpoduiopa). COOTHOIIEHHE 3TUX TPYNI MUKPOOPIaHU3MOB OTPAXKAET CTENEHb OPraHMYeCKOro
3arpsi3HEHUS W HMHTEHCUBHOCTH IIPOLECCOB CAMOOYMIIEHMsS] IOYBBL. BTOpbIM caHUTapHO-
MOKa3aTeIbHbIM TECTOM CIY)KUJIM SHAO00AKTEepHH. DTO TpaMOTpHUIATEeIbHblE MHUKPOOPTaHU3MBI,
CIOCOOHBIE OKUCISITh MHOTHE OpraHnyeckue coequHenus. Kpome Toro, ¢ anuaeMuyeckiux No3uLIui
BaXHO, YTO 3Ta TPYIINa COCTOMT W3 Pa3HOOOPa3HBIX MATOT€HHBIX H YCJIOBHO-TIATOT€HHBIX IS
YeJioBeKa OaKTepHil KUILIeUHOW IpyIbl. BeI3bIBaeT HHTEpEC TakkKe TOT (pakT,

©T. 1. Kopuak, JI. B. I'puropsesa, T. B. Beii, J1 ®. Epycanumckas, 1994
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YTO IpaMOTpHULATeNIbHbIe OakTepuu Oojiee UyBCTBUTEIbHBI K PAJMOAKTUBHOMY OOIYYEHHIO, YeM
IPaMOIIOJIOKUTENbHBIC [7], U aKTUBHO cOpOHpPYIOT 1e3mii-137 [8].



Cpeau apyrux mokaszaTenedl n30paHbl MIECTh (DU3HOIOTHYECKUX TIPYIMIM, YJacTBYIOIIUX B
mporeccax CaMOOYHIIEHUS 3TO KHCIOTO-, IIeI0Ye00pasyroline 1 HeHTpalbHble MUKPOOPTaHU3MBI
BEreTATUBHBIX U CIIOPOBBIX (OPM reTepoTpodoB, pacTylIUX Ha TIIIOKO3HOM arape. B mociennue
roabl [9] mosBMIMCH COOOIIEHHS O CTUMYJISLUHM TJIOKO30M METa0OJIMYeCKOW aKTUBHOCTH
MUKpPOQUIOPHl MOYBHI B OYHMILEHHUU €€ OT PaJMOAKTUBHBIX OTXOJOB, COJEPKAIIMX TsDKEIbIe
METaJLJIbL.

[To mamueiv WM. B. Ilomosoit u ap. [10] kucimorooOpa3oBaTend MOYBBI MOTYT CIIYKHTh
MHIUKATOPOM TEXHOT€HHOTO 3arpsi3HEHHs TOYBBI BOJM3M aBTOMaructpayieil. B cBs3u ¢ »TuMm
UMHTEpEC TMPEICTaBIAET OLEHKAa 53TOr0 MHKPOOHMOJIOTMYECKOro TIOKas3aTelss IMOYBbl B 30HE
OTUYKICHHSI.

OOBeKTOM HcCCHAeAoBaHUS ChOykuia TmovBa 30HBI oTuyxzacHus YADC, a Takke
npomiutomaaku. Beero B nernuit nepuon 1993 r. orobpano u uzyyeno 102 npoOsl mouBsl B 30HE
otuyxkzaenus. [Ipu BbiOOpe Touek oOTOOpa PYKOBOJICTBOBAIHUCH CIEAYIOIIMM: MPOOBI IOYBBI
oTOMpani B KHJIOW 3acTpoiike (MecTa NpOKUBAHHUS BAXTOBUKOB M HMX MPOU3BOJCTBEHHOMH
nesitenbHoctr) YepnoObuis u Ilpunstu, B paiioHe cOpOCHOro KaHama, MeCTax BO3MOKHOIO
IIOCTYIUIEHUSI [TOBEPXHOCTHOIO CTOKAa B p. IIpunsTh, a Takke Ha TEPPUTOPHUSAX, TJAE IPOBOAITCA
3eMeNbHbIE Pa0OThI: CENbXO03YyroJbsi, OTOPOABl «camocenoB» U ap. Jias KoHTpons Obuin
WCIIOJIb30BaHBI PE3YIbTATHl AHAJOTMYHBIX HCCIIE0BaHUHN 52 mpob MoYBHI, OTOOPAaHHBIX BHE 30HBI C
(GOHOBBIM ypoBHEM panuanuu. B paboTe NpuUMEHSIIM COBpPEMEHHBIE METOJbI HCCIETOBAHHS
[11,12].

Pe3ynbrarhl mpoBEACHHBIX HCCIEIOBAaHUI MOKa3ald pa3HOOOpa3sue MHUKPOOHOIOTHYECKHX
LIEHO30B [10YB, MOJABEPKEHHBIX PaJUallMOHHOMY 3arps3HEHHUIO.

OneHuBasi MOYBY MO CaHUTAPHO-TIOKA3aTENbHBIM TecTaM (PHA00AKTEpUH, AIJIOXTOHHAS U
ayTOXTOHHAsi MUKpOQIIopa), Mbl, UCXOJI1 U3 UHTEHCUBHOCTU OOCEMEHEHMSI, BBIIESUIM TPU YPOBHS
(tab6m. 1). [To konMM4eCTBY 3HAOOAKTEPHil B TIOUYBE OONBIIMHCTBO MPOO OTHECEHBI K MHHUMAIBLHOMY
(52,0 %) u cpenmnemy ypoBHsM (37,2 %) obcemenenus. Jlump 11 npo6 (wmm 10,8 %) umenn
MaKCUMAaJIbHBIA ypOBEHb 3arps3HEHHs] SHI00AKTEepUsMHU. Takue pe3yabTaThl CBUIECTEIHCTBYIOT O
HE3HAYUTEIBHOM 3arps3HEHUHM TIOYBBl 3O0HBI OTYYXIEHHS OHIO0AKTEpUSAMH, KyAa BXOMAT
MPEJICTAaBUTEIM  CEMEHCTBAa KHIIEYHBIX OakTepwii, U €€ OTHOCHUTEIbHOM CAaHUTaPHOM
0J1aroInoJIy4uH.

Tabauna 1. Onenka 3arpsi3HEHUs TOUBHI 30HBI OTUYXKACHUS

KomnundaectBo mpo6, % ¢ pa3nuyHOi HHTEHCUBHOCTHIO
YpoBenb o0cemeHeHus B 1 T 05 CeMeHEHS
TIOHBEI SupoGakrepun | OMO (37 °C, 24 1) | OMO (20 °C, 48 )
Munnmanbhbiii (0-99 ThIC.) 52 29,4 29,4
Cpennuii (1000 TbIC. - 1 MIH.) 37,2 549 57,8
MakcumanbHbIi (6osee 1 MiTH. ) 10,8 15,7 12,8

[lpu paccMoTpeHMHM JBYX JPYIHX CAHHTapHO-OAKTEPUOJIOTHYECKUX  IIOKa3aTesei
HaOIIOIalT CXOHYIO KapTHHY C HaJHMYMEeM MaKCUMaJbHOro KoimuyectBa mpob (6omee 50 %) co
CpeHUM ypOBHEM OakTepranbHoro oocemenenus. Okono 1/3 mpo6 (29,4 %) umenun MUHUMATbHBIH
YPOBEHb  OOCEMEHEHHsS  aJUIOXTOHHOW, TNPUBHOCUMON  TEIJIOKPOBHBIMH,  MHKPOQIOpPOH,
BeIpactatomieid pu 37 °C 3a 24 4, u canpo(UTHOH, ayTOXTOHHOW IMOYBEHHOH MHKPOQIOPOH,
ompenenseMoil mocie 48-4acoBoW MHKYOAallMM IOCEBOB IpM KOMHATHOH TeMmIepaType.
MakcuMaibHble ypOBHU OOCEMEHEHMsS] ajlo- M ayTOXTOHHOM MHUKPO(IJIOpOl  BBISABIIECHBI
coorBeTcTBeHHO B 16 m 13 oOpasuax moussl IlomgydeHHbIe pe3ysbTaThl MO3BOJIIOT TOBOPUTH O
BBIPQ)KEHHOCTH ¥ aKTHBHOCTH MPOIIECCOB MUKPOOHOTO CAMOOUYHMIICHHUS TIOYBBI OT PA3IMIHOTO PO
3arps3HUATENEN OpraHMYeCKOW U HEOPraHWYeCKOM MPUpPObl. B MporHocTH4eckoM OTHOIIEHUH 3TO
MOKHO PpACIICHWBATh MOJOXKHUTEIHHO, YYUTHIBAS Ty CYIICCTBEHHYIO W IIEPBOCTEIICHHYIO POJIb,
KaKyl0 UTPal0T MUKPOOPIaHU3MBI ITOUBBI B IIPOIECCaX €€ CaHAllMU M 000TaIleHu  TOCTYITHBIMU IS
IPYTUX TPOPUUECKUX 3BEHHEB OPTaHUICCKUMHU M HEOPTaHUIECKUMHU XUMHUUECKUMH COCTMHEHHUSIMU.



OpHako, y4uThIBasi 0COOYIO POJIb PAJMOAKTHBHOTO 3arps3HEHUS TOYBBI 30HBI OTUYKICHHS,

B2)KHO COTIOCTaBUTH MOJYYEHHBIC PE3yIbTAThI C YICIbHON aKTUBHOCTHIO 1e3usi-137.
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B Tabn. 2 mnpencraBieHbl MPOLEHTH MPOO MO BCEM TPEM CAHUTAPHO-O0AKTEPHOIOTMYECKHM
nmokazatensiM npu MakcuMainbHOM (Oosee 1000 Bbx/kr) ymenpHO# akTHBHOCTH 1e3us-137. Kak
BUIHO, BO BCEX TpEeX CAHUTAPHO-OAKTEPUOJOTHYECKUX IIOKA3aTeNsAX BBISBICHO YBEIUYCHHE
MPOIeHTa MPO0 ¢ MUHUMAIBHOTO JIO MaKCHMAaJIbHOTO YpOBHS oOceMeHeHus. st sHIMOOAKTEpHiA
poct Habmomancs ot 30,2 mo 454 %, a s amwio- M AyTOXTOHHOW MHUKPO(IOPHI IOYBHI
cootBercTBeHHO 13,3-75 % u 20-62,2 %. JIpyrumu ciioBaMH, MOKHO KOHCTaTHUPOBATh HAJIMYHE
CTUMYJIUPYIOIIETO JeHCTBHS MOBBIIEHHOIO PAJMOAKTHBHOTO 3arpsi3HEHHs MouBbl °'CS mpu
yaenbHOU akTuBHOCTH O60s1ee 1000 Bx/kr.

Ta6muna 2. Bimsaue MakcumanbHoro (6omee 1000 Br/kr ''Cs) pammoaxTuBHOTO
3arpsi3HEHUs TIOYBBI HA )KU3HEACITEILHOCTh OaKTepuid

[Toxazarenu YpoBHU 0O6ceMeHEeHUs
MUHHMAJIbHBIHA CpeaHui MaKCHUMaJIbHBIN
OH100aKTepun
P 30,2 34,2 45,5
+m 6,3 7,6 15,0
N 53 38 11
t 0,41 0,672-3 0,9413
\ <80 <80 <80
OMO (37 °C, 24 u)
P 13,3 32,1 75,0
+m 6,2 7,5 10,8
N 30 56 16
t -2 32623 49513
v 90 >99,9 >99,9
OMO (20 °C, 48 u)
P 20,0 32,2 62,2
+m 7,3 6,1 13,4
N 30 59 13
t 1,211 2023 27613
Vv <80 95 95

IMpumeuanue: P - mokazarenu (%); +m - ux ommbku; N - uncio HabmoneHuir; t -
kputepuit CThIOICHTA; V - BEPOSITHOCTH pasnnuuii (%0).

Jlns  BBISIBIGHUS JOCTOBEPHOCTH PA3IMYMi  TOJYUYEHHBIX PpE3yJbTaTOB IPOBEICHA
COOTBETCTBYIOIIAs MaTeMaTrueckas oopadotka [13]. Ycranosnena naubomnee Boicokas (V>99,9 %)
BEPOATHOCTh paznuuuil mo kputeputo CThIOJEHTAa [UIsl aJUIOXTOHHOM MuKpodiaopsl. MeHee
BBIP@KCHHBIE, HO jgoctoBepHble pazauyus (V=95 %) BBISBIEHBI JUIS ayTOXTOHHOW ITOYBEHHOM
MUKPO(MIOPHI CO CPEIHIMH M MaKCHMAaJIbHBIMH YPOBHSAMHU OaKTepHAIBHOTO oOceMeHeHus. YTo xe
KacaeTcs TpYNNbl SHA00AKTEpHi, TO HapacTaHHWE NPOIEHTa MpPoO OKa3aJoCh CTATHCTUYECKU
HenoctoBepHbM (V < 80 %).

B mpotuBosec 3romy, OMO Kak alnjoXTOHHBIMH, TaK ¥ ayTOXTOHHBIMH MUKPOOPTaHU3MaMHU
MposiBHIIa O0Jiee BRIPAKEHHYIO JIAOMIILHOCTD M aJJallTHBHOCTH CBOMCTB K JICHCTBHUIO PaJHAIlMOHHOTO
¢dakTopa. B 1maHHOM ciyyae BO3pacTaHuEe TPOLEHTAa MNpPo0 C MaKCHUMaJIbHBIM YPOBHEM
0akoOceMeHeHHS MOJKHO pacieHuBaTh MOJIOKUTEIHHO, UTPAFOIIIETO, BO3MOXHO,



KOHIICHTPHUPYIOUIYIO M CAaHUPYIONIYIO poiib. OMHAKO U TIOATBEPXKICHHS 3TOTO MPEIIOI0KCHHUS
HEOOXO/IMMBI CIIeIIUaTIbHBIC MOJICIBHBIC M HATYPHBIC UCCIICIOBAHUS.

B T1abn. 3 mnpuBeneHa aHamoruyHas oO0paboOTKa pe3yabTaTOB OaKTEOPOIOTHUECKHUX
UCCIIeIOBaHM P00 MOYBHI MpH Oosiee HU3KON yAeabHON akTuBHOCTH 1e3us-137 (ot 100 go 1000
bx/kr). [Ipu 3TUX YCIOBUSIX HE BBIABICHO CYHNICCTBCHHBIX Pa3IMYMii B YPOBHAX OaKTEpUAILHOTO
obcemeHnenus. HanpoTus, Juiib B OJHOW TpyIIE M3 JACBATH CPAaBHUBAEMBIX Iap YCTAHOBIICHO
cymectBenroe (t=-2,1 mnpu (V=95 %) cHmwKeHHe MpOIEHTA MPoO0 ¢ MaKCHMaIbHOMN
00CEMEHEHHOCTBIO AJUIOXTOHHOW MUKpoduopbl. ClieoBaTelIbHO, JaHHBIC YPOBHH YACIbHOU
aKTUBHOCTH 1e3usA-137 4damie HE OKa3blBalM CYINIECTBEHHOTO BIHMSHHS HA CaHUTapHO-
MOKa3aTeNIbHbIE MUKPOOPTaHU3MbI TIOYBBI 30HBI OTYYKICHHSI.
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Ta6muua 3. Brausaue 6onee nuskoro (100-1000 bx/u *'Cs) pamuoakTHBHOTO 3arpsa3HeHus

MOYBBI HA JKU3HEACATEIBHOCTD OaKTepHid

[TokazaTenu YpoBHU 6akoOCeMeHEHUS
MHUHUMAaJIbHBIN cpeaHui MaKCHUMAaJILHBIN
JH00aKTEpUN
P 30,2 30,5 36,4
+m 6,3 7,9 14,5
N 53 38 11
t 0,9212 0,193 0,3913
\Y <80 <80 <80
OMO (37 °C, 24 u)
P 46,7 32,1 18,7
+m 9,1 6,2 9,7
N 56 16 30
t 0,911-2 1253 s
\Y <80 <80 <80
OMO (20 °C, 48 u)
P 28,8 28,8 23,1
+m 8,3 59 11,7
N 30 59 13
t 0,0 0,0 0,4313
\ <80 <80 <80

[Mpumeyanue. YcinoBHbIe 0003HAYESHUS TE JKE, YTO U B TaOJI. 2.

Takum 00pa3oM, pe3ynbTara UCCIENOBAaHHUS MOYBBI 30HBI OTUYKICHHS MO0 TPEM OCHOBHBIM
CaHUTaPHO-0AKTEPUOJIOTMUECKUM IIOKA3aTeNsiM I03BOJIAIOT OLEHUTh €€ KaK HE3HAYUTEeNIbHO
3arps3HEHHYI0 OPTaHHMYECKUMH COoeMHeHMsIMA. KpoMe Toro, moyBa COXpaHWJIa BBIPAKEHHOCTh U
aKTUBHOCTh MPOIIECCOB MHUKPOOHOTO CaMOOYMILEHHS aJljI0- U ayTOXTOHHOM MHKpPOQIIOpPOH, uTO
UMEeT TIOJIOKUTENBHOE 3HAYeHWe Ui TPOTHO3a 30HBI OTYYXKIEHHS. B  mome3y 3Toro
CBHUJIETEJIbCTBYET W YCTAHOBJIEHHOE CYIIECTBEHHOE CTUMYJHUPYIOIEE BIUSHHE TOBBIIICHHOTO
pannoaktuBHOTO 3arps3Henus (6onee 1000 b/kr 1e3uii-137) Ha 5TH MUKPOOHBIE COOOIIECTRA.

PesynbraThl viccaeoBaHu TOYBBI IO (PU3UOJIOTHUSCKUM TPYIIIaM MUKPOOPTaHU3MOB ObLITH
CHCTEMAaTH3HPOBAHBI B TPU TPYIIIBI B 3aBUCIMOCTH OT YJIEIbHOW aKTUBHOCTH 11e3usi-137:

1) 10 100 bx/kr (8 npo0);

2) 100-1000 (35 mpob);

3) oosee 1000 (34 mpoOs).

Jns cratuctudeckoir o0pa®OTKHM MaTepuaiga KpOME€ TpeX BbLACNEHHBIX TPYII ObLIN
UCIOJIb30BaHbl €Ile pPe3yibTaThl MNPEAbLAYIINX HCCIEI0BaHUNA (KOHTpPOJIb) MOYBBI BHE 30HBI



OTYYXICHHUS C (OHOBBIM ypoBHeM pamuanuu (Tadi. 4). IIpoBeaeHHBIN CpaBHUTEILHBIN aHAIU3
MO3BOJIMJI  BBIIBUTH clieAyromiee. Bo Bcex ueTwlpex TIpynmax Mnpeodsafgand HeWTpaabHbIe
BEreTaTHBHBIE M CIHOPOBBIE (HOPMBI MHUKPOOPraHW3MOB. HekoTopas TeHIEHIHsS OTMEYCHa B
HapacTaHUU MPOLEHTAa HEUTPAJIBHBIX BereTaTuBHBIX Gopm ot 70,2+3,7 % B KoHTpOJE A0 78,8+7,2
% B OMNBITHBIX TPYIIAX C MOBBIIICHHBIM PaIUOAKTUBHBIM 3arpsizHeHreM. OJHAKO 3TO MOBBIIICHUE
0Ka3aJI0Ch CTATUCTUYECKU HEOCTOBEPHBIM (t=1,1).

Ta6J'II/IL[a 4. CTaTUCTUYECKHE TTOKAa3aTeIn CpaBHHUBACMBIX I'PYIITI MUKPOOPIraHU3MOB I10OYBEI B

1993 r.
VnensHas aktuBHocTh 137Cs, BK/Kr
Kox  "Kourpoms Tlo 100 100-1000 Boxee 1000
OakmnokazaTesici

X1 S1 X2 S2 t2 X3 S3 t3 Xa S4 ta
1.C* 36,3 138|548 |194|09| 496 | 84 14 | 49,7 | 8,6 1,4
2.K 143 | 35| 157 | 129 (0,1 | 157 | 6,1 02 | 134 | 58 |-0,14
3.1101 155132 94 | 10,3 [-0,6| 7,1 43 | -16 | 7,8 46 | -14
4 H 70,2 | 3,7| 749 | 153 |03 | 77,2 | 7,3 08 | 7188 | 7,2 1,1
5K 158 [ 3,1]10,8 | 109 |04 | 179 | 65 03 | 16,5 | 64 0,1
6.111 10,7 | 23| 146 | 125 | 0,3 | 143 | 59 06 | 115 | 55 0,3
7H 735 199|746 | 154 10,1 | 678 | 7,9 05 | 720 | 7,7 0,1

[Mpumewanue. 1.C - % cnopoBeix ¢opm; 2.K - BereratuBHble KuciaoTooOpasyromme; 3.1 - To xe
uienoyeobpasyromue; 4.H - to xe HelTpanbhbie; 5.K - 7.H - cooTBeTCTBYyIOIIME CIIOPOBBIE (DOPMBI; X1—X1 - CPEIHUE
3HAYEHHMS TTOKa3aTeNeil KOHTPOIBHOMN U OMBITHBIX IPYII; $1—S4 - UX OIIHOKH.
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Cpeau KuCIIOTO- H  INENIOYEOOpasylomMX TPYNI  MHKPOOPraHU3MOB C  POCTOM
PalMOAaKTUBHOCTH TIOYBBI HAOIIONANIOCH HEKOTOPOE CHUIKEHHE MX TPOICHTHOTO COOTHOIICHUS B
MHUKpoOHoIeHo3ax. OJHaKoO 3TO CHIKCHHE OKa3alach TAKXKe CTATUCTUYECKH HEJOCTOBEPHBIN: t=-
1,4+-1,6.

Yro ke KacaeTcsi MPOLEHTa CIOPOBBIX (opM Kak MoKazaTels 3aBEpIIEHHOCTH IMPOLECCOB
CAMOOYHIIIEHHSI TIOYBBI, TO B OIBITHBIX TPYINIax MO CPAaBHEHHIO C KOHTPOJIEM IPOU3OILIO
HEe3HAYMTENIbHOE YBeTHuueHHe (CM. Tabt. 4).

He BBIABNIEHO Tark)ke 3HAYMMOTO YMEHBIIEHHS KOJTHYECTBA (DU3HOIOTUIECKUX TPYIII, XOTS
TEH/ICHIUS K 3TOMY UMeJack: oT 5,2-4,76 B koHTposie A0 4,7-4,3 B ONBITHBIX IpyIax.

Takum oOpa3om, uccrnemoBanus 1993 r. mouBbl 30HBI OTYYKACHUS IO Pa3TAYHBIM
(U3MONOTHYECKUM TpYINIaM BETeTaTUBHBIX M CHOPOBBIX (OpM HE TO3BOJMIN  BBISIBHTH
CYIIECTBEHHBIX CABHTOB COOTHOIICHUH B MUKPOOHOIIEHO3aX.

[IpoBeneHHBIC HAMH paHee aHATOTHYHbIe nccaenoBanus 140 mpod MoYBHI B 30HAX JKECTKOTO
KOHTPOJISl ¢ OoJiee HU3KUM 3arps3HeHHnEM paauoHykimuaamu 10 60 MkP/4 BeIIBHIM CylieCTBEHHOE
npeobiaiaHie BEreTaTUBHBIX 1IeI0ue00pa3oBaTesiei, CHI)KEHUE CIIOPOBBIX Ha (POHE BBIPAKEHHOTO
oOeHeHs (PU3UOJOTHUECKUX TPYMIl. B CBSI3M C 3TUM MOXKHO BBICKAa3aTh © MPEIIOJIOXKEHHUE, YTO
CYIIECTBEHHBIE CIIBUTM B OTHOIIEHWH MHMKpPOOMOILIEHO30B IOYBHI MOTJIM UMETh MECTO B IEpPBbIC
rojel mocite aBapur Ha YADC u x 1993 1. cTabmimM3upoBaIMCh WK, TOYHEES, BOCCTAHOBHIIUCH JI0
HCXO/HOTO YPOBHA. B MoNb3y 3TOro CBUIETEIHCTBYIOT HAIIM PE3yJbTaThl MUKPOOHOIOTHMUYECKUX
aHamu30B 45 nmpo6 00pa3ioB mouBsl 30HBI OTUYKAcHH 32 1992 . (Tabdm. 5).

Ta6mura 5. CtaTucTHYecKue mokKasaresid CpaBHUBAEMBIX TPYIIIT MEKPOOPTaHU3MOB TIOYBHI B
1992 r.



rpymIaM He

Konst KoHnTpo:s Onpit
Oakrokazaresneit t
P+m P+m
BereratuBHubie
1.K 14,3+2,5 13,2+5,0 0,2
2. 1] 15,543,2 22,245,39 1,0
3.H 70,5£3,7 65,0£7,1 0,7
CnopoBbie
4. K 15,84£3,1 9,4+4,35 1.2
5. ] 10,7£23 10,2745 0,1
6. H 76,5£9,9 70,563 0,5
7. Yucno rpynn 5,2+0,1 4,0+0,15 -7,05
8. Cniopossie, % 36,3+3,8 11,75+4,8 -4,02

HpHMC‘IaHHC. VcnoBHbIE 0003HAYEHHUS TE JKE, YTO U B Tabmn. 2 .

[Ipu 5TOM BBISIBICHO cTaTHCTHYecKH 3Hauumoe (t=-4,02) cHuKEHHE MPOIEHTa CIIOPOBBIX
dopm ot 36,3£3,8 % B koHTpone mo 11,7448 % B 30He, a TaKKe CPEIHETO KOJMYECTBA
(bHU3HONIOTHYECKUX TPyII B mpode - ot 5,2 10 4 (t=-7). B To ke BpeMs yBelIWYEHHE MPOIIEHTA
nenaoyeoopazopareseii ot 15,5+3,2 % mo 22,2+5,4 % okazanock HegoctoBepHbiM (t=-1,0).

B 3axitouenue cienyer nogu4epkHyTh, uTo nocie aBapud Ha YADC B YkpauHe MosiBUICS
HOBBII MOIIHBIA (AKTOp 3arps3HEHUs OKpYKalomled cpensl. JTo 00YyCIOBWIO (OPMHPOBAHKE
OOIIMPHON AHTPONOTCHHON PAaJMOHYKIUIHOW aHOMAllMU, YTO CHOCOOCTBYET KayeCTBEHHOMY U
KOJIMYECTBEHHOMY M3MEHEHHSIM MUKPOOHOIICHO30B OKPYKAOIIEH CpPeJIbl, B TOM YMCIIC U ITOYBHI.

JlaBas OLIEHKY MHKpPOOMOJOIMYECKUM II0Ka3aTelsiM MouBbl 30HbI oTuyxaeHus YADC,
HEOOXOMMO OTMETHTh, YTO B Pa3IMYHBIC MEPUOJBI MCCIEAOBAHHS HAOIIOMATN ONpEAeICHHBINA
CABHUT B MUKPOOHBIX accoranusx. C noBslieHueM paanoaktTuBHocTu mouBkl 6osnee 1000 br/kr mo
ne3nto-137 cymectBenno (t=2,0+5,0) yBeaMuuBANIOCh KOJMYECTBO MPOO € MaKCHMAalbHBIM
YPOBHEM OOCEMEHEHMs aJlllo- U ayTOXTOHHOH MHUKPO(DIOpHI, YTO MOYKHO pAaclEHHBaTh Kak
CTUMYJISIITUIO DKOCHUCTEMBI, TPOSBICHUE TUIIEPKOMIIEHCATOPHBIX U JIENOHUPYIOIIUX IPOIECCOB C
BO3MOKHBIM CaHUPYIOIIUM 3>(PPEeKTOM, BEIYIIMM K YMEHBIICHUIO PAJHAallMOHHOM Harpy3ku Ha
npeacTaBuTeNei MEKpOOHOM nomymsiiun. Hacrosimue vceienoBanus o MecTH (PU3HO0IOTHIeCKIM
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MOKa3aJli CYIIECTBEHHBIX CIIBUTOB B MHKPOOMOIIEHO3aX, OJHAKO B MPEIBIIYIIEM TOAY 3TH CIBUTH
OTMEYEHBI, 0OCOOCHHO B OTHOILICHUH CHW)XEHUS IMpoleHTa cropoBbix ¢opm (t=-4,02) u obenHeHus
KOJIN4eCTBa (DU3UOJIOTUIECKUX IPYI MO4BbI 30HbI oTuykaeHus (t=-7,0). O4eBuaHO, CO BpeMEHEM
B mouyBe, oOjajaromieil OrpoMHON aJCcOpOLMOHHOW M CaHUPYIOIIEH aKTHMBHOCTHIO, HACTYMAeT
BOCCTAaHOBJICHHE MUKPOOHAIHHBIX IIEHO30B JI0 CTAOMIBHOTO HCXOJHOTO YPOBHSI.

[TpoBeneHHbIE HUCCIEAOBAaHMS TO3BOJISIOT PEKOMEHAOBATh JJS HKOJOrO-TMTHEeHHYECKON
OLICHKH TMOYBBI 30HBI OTUYXKJIEHHUS NMPOBOJIUTH PETYNISAPHBIA MOCE30HHBIM MUKPOOMOIOTHYECKUI
KOHTPOJIb C ONpeJesieHHeM YpOBHEH 0OCEMEHEHHUsl ayTo- U aIOXTOHHON MuKpodiopsl. Kpome
TOT0, MHKPOGIIOpY TOYBBI 30HBI OTYYXKICHHS MOKHO HCIIONB30BaTh KakK JEno TeHO(OHIa
MHUKPOOPIaHU3MOB, MTPETEPIIEBIINX CYIIECTBEHHbIE H3MEHEHHS MOJ1 IEUCTBUEM PaIUalIUH.
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B. 4. Axumenxo, H. M. fuxo, I1. B. Cemamiko, A. B. Spsirun
K IPOBJIEME OIITUMU3ALIUA YCJOBUI TPOKUBAHUSA
PABOTAIOHIUX ITO BAXTOBOMY METOAY B 30HE OTUY X XIAEHUSA YADC

[IpuBeneHsl pe3ynbTaThl TUTHEHHYECKOTO HW3YYCHHUS YCIOBHH TNPOXKMBAHMSA PAaOOTAIONIMX IO BAXTOBOMY
merony B 3oHe oTuyxieHuss YADC. JlaHa oneHKa MNPUOPUTETHBIM NapaMeTpaM XWIOM Cpellbl: MHUKPOKIMMAT,
BO3/IyXOOOMEH, YCIIOBHUS 3aceleHHs OOIICKUTHH, MX .aKyCTHYeCKHMH pexuM. OmpeneneHsl YpOBHH a3pO30JHHOTO
3arpsi3HECHUS.  BHYTPIKWJIMIHOW CPeAbl TIPH  pa3iMyHBIX BHAAX OBITOBOM  jAesTenbHOCTH. VccienoBaHbI
3NEKTPOCTATUYECKUE BO3AYXOOUYHMCTUTENH KaK CPelCTBA OOPHOBI C PaJHOAKTUBHBIM MEIKOAUCIEPCHBIM a’3p0O30JIEM.
OOoCHOBaHbI 3allaudl JAIBHEUIINX HWCCIENOBAaHMN JUIS ONTUMM3AIMK JKWIOH CpeAbl paboTalolMX 10 BaXTOBOMY
METOY B 30HE OTHY)KJICHHUS.

[Tpobnema MakcHMMajabHO BO3MOXKHOTO CHMXKEHMS HEOJaromnpHuATHBIX BO3JEHCTBUI
OKpY’KaIoIel Cpeibl Ha OPTaHU3M PaOO0TAIOIIMX 110 BaXTOBOMY MeTOAYy B 30He oTuyxaeHuss YADC
HE MCUePIBIBACTCS PATUAIIMOHHBIM (PAKTOPOM U YCIOBUSIMU TPY/Ia.

© B. i. Aknmenko, H. M. Anxo, I1. B. Cemamko, A B. Spsirun, 1994
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Kak n3BecTHO, Ha OpraHu3M JIIOJeH B *KUIUIAX ACUCTBYET psal (PaKTOpOB: apXUTEKTYpPHO-
IUIAaHUPOBOYHBIE, (U3NYECKUE, XUMHUYECKHE, OMOJIOrMYecKHe, IIBETO-CBETOBBIE, 3CTETUYECKUE,
MICUXOJIOTHYECKHE, COLMONIoTHYecKre U mp. ONTUMHU3aLus Ha3BaHHBIX (DAaKTOPOB, MUCKIIOYAIOIIAs
UX HEraTMBHOE BJIMSHHE Ha OPTaHU3M IPOKUBAIOIIUX, SBJISETCS KpallHE Ba)KHON B IMOBBIIIEHUU
paboTOCIIOCOOHOCTH U COXPAaHEHHUHU 3/J0POBbs PAOOTAIOIINX B 30HE.

VYcTaHOBIIEHO, YTO CTENEHb OMACHOCTH PAa3BUTHS MATOJOTMYECKUX CIBUIOB B OpPTraHU3MeE
BO3pacTaeT MPU COYETAaHHOM JEMCTBUM MAJIBIX YPOBHEW MOHHU3MPYIOIIEH pagualii U XUMHUYECKUX
3arpsi3HUTENEH OKpyKarotei cpeast [1, 2].

CBs3p MeEXAy KaueCcTBOM >KWJIbS M 3J0POBbEM UEJIOBEKA KOHCTATUPYETCS MHOTUMU
HCCIICIOBaHUSIMU B 00J1aCTH TMTHEHBI YyesnoBeka [3-5].

Ha ocHOBaHMM W3J0XKEHHOIO CJEJlaHa I[IONbITKA MW3YYHUTh YCIOBHUS IPOKHUBAHUSA
paboTaronux no BAXTOBOMY METO/AY B 30HE U JJaTh UM FMTHEHUYECKYIO OIICHKY.

Marepuajabl M MeTOAbI HCcCAeA0BaHMsA. [Ipy TIHUrHEeHUYECKOW OLIEHKE YCIOBUH
MPOXXKUBaHUSI palbOTalOIIKMX IO BaXTOBOMY METOJAY BOJUTENEH CIEUMAIllMH TNPUMEHEHbI
CTaHJApPTHbIE  HMHCTPYMEHTAJbHBIE  METOABl  ONPEAEICHUS  NPUOPUTETHBIX  IapaMETPOB
MUKpPOKJIMMAaTa (TeMIlepaTypbl, OTHOCUTEIbHOW BJIA)KHOCTHM W CKOPOCTH JIBXKEHUS BO3AyXa,
TEMIIEpPATypbl  OTPaXKJaIOIIUX  [OBEPXHOCTEH), BO3AYXOOOMEHa, aKyCTUYECKOro pekHuMa
(PKBUBAJICHTHbIE M MaKCUMallbHble YypoBHM). Ilpm 3TOM UCHONB30BaANMCh ACHHPAILIMOHHBIN
NICUXPOMETp AccMaHa, »DSJEeKTPOAHEMOMETp, KpbUIbYAThIi aHEMOMETpP, JJIEKTPOTEPMOMETD,
UHTErpupytommii npeun3noHusii mymomep 00026 ¢pupmel RFT 1 TOUHBIN UMITYIBCHBIN IIyMOMED



2209 dupmbr «bprons u Kwep» ([danwust). s cyObeKTUBHOW OIICHKM KauyecTBa KUJIOW Cpebl
o0mexuTuii Obu1a pazpaboTaHa crieraibHas aHKeTa OIpoca MPOKUBAIOIIHX.

CreneHp adp030JIbHOTO 3arpsI3HEHHS KUITUIIA OLIECHUBAIN 110 HOHH3AIIHOHHOMY TIOKa3aTeIo
(M), onpenensiemomy 1o hopmyiie

M = N~ + N*

n+n
rne nt W m - KOHLEHTPAIUU TONOKUTETBHBIX M OTPHIATENbHBIX JIETKHX a’POMOHOB, HOH/CM®
(moxBmwxHOCcTEIO Oomee 0,64 cm?/(Bec)); N* m N - KOHIGHTPAUMM MOJOXHTEIBHBIX M

OTPHIIATENbHBIX THKENIBIX A9POUOHOB, HOH/cM® (moaBIKHOCTBIO Meree 0,001 cm?/(Bec)).

AdpOMOHBI  H3MEPSUIUCh  ACMUPALMOHHBIM  CYETYMKOM  a’poMOHOB  TapTycckoro
yausepcuteta tuna UT-8401 cormacHo nHCTpYKIMK HA TIPUOOP.

OObexTaMi H3y4eHHUs CPEICTB ONTHMMM3ALMU BO3MYLIHOM Cpeibl NMOMELIECHUH SBISUTUCH
aJIeKTpocTaTndeckue Bozayxoouncturenu «Mon» u «Cynep-tumoc». [Ipu ganHOM mMcciaenoBaHun
UCIOJIb30BAJIMCh OPUTHHANIbHBIE, pa3pa00TaHHbIE 7S JAHHOTO 3KCIIEPUMEHTA, METOAUKH.

Jns npoBepku 3PPEKTUBHOCTH pabOThI OBITOBOTO 3JIEKTPUYECKOTO BO3AYXOOUHCTHUTENS
«Cynep-mioc» Kak cpeacTBa OOpbObl ¢ MEIKOAUCIEPCHBIMU PAaJIUOAKTUBHBIMU a3PO30JIIMHU
MIPOBE/ICH MOJICITUPOBAHHBIN SKCIIEPUMEHT.

KoHuenTpanus pagoHa BO BpeMsl SKCIIEPUMEHTa KOHTPOJIMPOBAIACH C MOMOIIBIO PAJOH-
monutopa PM3-3A ¢upmer ALNOR INSTRUMENT AB (LlBerus). Konnentpanus goYepHUX
MIPOAYKTOB pacrajia paJoHa H3MepsUIach CYETYMKOM JTIOUYEPHUX MPOTYKTOB PalOHA-TOPOHA MOJICIH
4S utanbsHcKkoU upMbl «CHIICHAY.

PesyabraTsl mcciaenoBanusi 1 MX ooOcyxneHue. OcoOCHHOCTH pexHUMa NpeObIBAHUA
MO Ha TEpPUTOPUH, 3arpsi3HEHHOM paguonykinuaam» (PH), oOycioBinuBaroT cokpaiieHue
BpPEMEHU X MPEObIBaHHUS HA OTKPBITOM BO3JIyXe B CBOOOIHOE OT pabOThI BpEMs.

3HayMTeNbHAs YacTa pabOTAIOIIMX IO BAXTOBOMY METOAY IMPOKHUBAET B MPUCIOCOOIEHHBIX
MOJT OOIEKUTHUS JKWIIBIX M OOLIECTBEHHBIX 3JIAHHUSIX MAaJOdTaKHOW 3acTpoukd. Ilpm sToM ymcio
IPOXKUBAIOLIMX B OJHOW XKHJIOM KOMHaTe JocTuraer 4 u Oojee 4eloBEeK, YTO, €CTECTBEHHO, HE
MOJKET HE CKa3aThCsl Ha MapaMeTpax MHUKPOKIMMAaTa MOMEIICHHH, KadyecTBE BO3AYIIHOW CPEIbI,
MOHHBIX ITOKa3aTeJIIX YUCTOTHI BO3LyXa U Mp.

[lpn 3aceneHWW IKUIBIX TIOMEIIEHUH 3a4acTyl0 HE COOJIIOJAIOTCSI TUTHEHUYECKHe
HOPMATHBbI MUHMMANLHOM JKHJIOH TIIOMAIH Ha OIHOTO MPoKHUBaromiero (6 m?).

B 80 % oO0cnenoBaHHBIX KHJIBIX MOMEMICHWH OOMICKUTHH (PAKTHYECKHA BO3IyXO00OMEH
HI)K€ MUHUMAJIBHO JIOYCTUMBIX TUTHEHUYECKUX TPEOOBAaHUH, YTO MOXKET OBITh IPUUNHON
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3HAYUTENBHOTO 3arpsA3HEHUS BO3JyXa B JTHX [OMELICHHUSX aHTPONOTOKCUHAMM, IBUIBIO
MHUKPOOPTraHU3MaMH, MTPOAYKTaAMH JECTPYKIIUHU OTACIOYHBIX TOJMMEPHBIX MaTEpPHAJIOB K IIp.

B 70 % oOcnenoBaHHBIX JKWJIBIX TOMEIIEHUH 3aperucTpUpOBaHbl JUCKOM(MOPTHBIE
MUKPOKIMMATHYECKHE YCIOBHS, YTO TIPU JTUTEITLHOM BO3JCHCTBUH MOXKET MTPUBECTH K CHUKCHHUIO
MMMYHHOT'O IOTEHIIMAajIa OpraHu3Ma MPO>KUBAOLIHX.

Pe3ynbTaThl CONMONIOTMYECKUX HWCCIIEAOBAHUM, BBIMOJHEHHBIX C TIOMOIIBIO aHKETHOTO
MHTEPBBIOMPOBAHMS TPOKUBAIOIINX, TOATBEPIMIA BBIBOJBl O BO3MOXHOM OTPHULIATEIEHOM
BIIMSTHUM JUCKOM(OPTHBIX MHUKPOKIMMATHYECKUX YCIOBHH M HEIOCTATOYHOTO BO3IyXO0OOMEHa Ha
CaMOYyBCTBHE M 3PPEKTHBHOCTH OT/IbIXa PAOOTAIONIMX IO BAXTOBOMY MeToay (puc. 1 k 2).
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Puc. 1 CyObpekTHBHAS OLIEHKA Puc. 2. CyObeKkTHBHAS OIICHKA Puc. 3. YpoBHH a3p030JbHOTO




BIIQXKHOCTH BO3JyXa JKHITBIX TEMICPATYPHBIX YCIOBHUH HKHIITBIX 3arpsi3HEHUS MMOMCIICHUN TIPU
IIOMEIIEHUN OOIEKUTHI T. IIOMEIIEHUN OOLIEKUTHH T. Pa3IMYHBIX BUAAX OBITOBOM
YepHOOBUIS B pa3HBIC CE30HKI roja (B YepHOOBLIS B pa3HbIC CE30HBI rofia (B | IesATenbHOCTH: 1 - don; 2 - oneBanmue,
% omporenubix); 1 - cyxoit; 2 - % omporennsix): 1 - xapko; 2 - pasnesanue; 3 - nepecTuika nocrenu; 4
HOPMAaJTBHBIN; 3 - BIaKHBIN TEIUI0; 3 - HOPMaJIbHO, 4 - mpoxyagHo | - yoopka mkada; 5 - Kypenue

a’po30Jiid, T.

YcTaHOBIIEHO, YTO AMCKOM(POPTHOMY MHUKPOKIMMATY M HEJIOCTaTOYHOMY BO3AYXOOOMEHY
KWIBIX MOMEIIEHUN CHOCOOCTBYeT MNEepeyIIOTHEHHOCTh OOIIEKUTUH, IMOKOMHATHOE 3aceleHHe
OOIIeKUTUN KBAPTUPHOTO THIIA, 3aKJICHBAHWE OKOH TOJMITHIICHOBOH IUICHKOW, 3aKJCHBAHUE
OTBEPCTUH BEHTWISILIMOHHBIX KaHAJIOB OyMaroi u T. II.

B pspe oOmiexxuTnii oTMEYaroTCs JUCKOM(OPTHBIE aKyCTUYECKUE YCIOBUS MPOKUBAHUS:
IIPEBBIILIEHHE JONYCTUMBIX 3HAYEHUH IIyMa [0 MaKCHUMalbHOMY YpoBHIO Ha 5-10 nbA mpu
MApKOBKE TPY30BBIX aBTOMOOWIEW BOJM3M 3JaHMN OOIIEKWUTHI, TPU BBIE3AE JEKYPHBIX
aBTOMOOWJIEH B HOYHOE BpeMs, IpPU pa3roBOpe B COCEAHMX KOMHarax M mp. M3yuenue B
MOJICIIUPYEMBIX YCIIOBHSIX a’pO30JbHOTO 3arpsS3HEHUS KHUIBIX TOMEIIEHHH, ¢ y4eToM OCOOBIX
YCIIOBHM, BBISIBICHHBIX IPH 0OCIEI0BaHUM OOLIEKUTHH JUIsl paboTaIOIUX 10 BAXTOBOMY METOAY
TaKWX, KaK OrpaHUYEHUE BO3yX000MEHa, CHIKEHHE «BO3JIYIITHOTO Ky0ay, MO3BOJIIIIO OMPEICITUTh
YPOBHH a3pO30JIbHOTO 3arps3HEHUS] BHYTPIDKWIMITHON CpelIbl MPU Pa3IMYHBbIX BUAAX OBITOBOM
nesitenbHocTH (pHc. 3). Kak BHIHO, 11000 BHI IESTETHHOCTH YEJIOBEKAa B JKUJIHUILE BHI3BIBACT
a’pO30JIbHOE 3arpsi3HeHUE Kujiou cpeabl. Hambonpmimii BkiIaa B 3arps3HEHUE BO3yXa BHOCAT
Takue OBITOBBIE MPOLECCHI, KAK KypeHUe, NepecTHIKa MOCTeNd, yOOpKa NMOMEIIEHUs MbUIECOCOM
WIA BEHUKOM | Tp. VIOHM3aIIMOHHBIN MMOKa3aTelb adpPO30JIbHOTO 3arpsi3HEHHs BO3AyXa BO3PACTaeT
B JIECATKU pa3 IpU MEPECTUIIKE MOCTEIBHOIO Oellbs U B COTHU pa3 IpU KYPEHUHU IO CPAaBHEHMIO C
¢donoM (cM. puc. 3). [Ipu 3TOM ycTaHOBIIEHBI OOJIee BHICOKHE YPOBHH a3PO30JIbHOTO 3arpsi3HEHHUS B
MIOMENICHUAX ¢ MEHbIINM 00BEMOM BO3TyXa.

[Tpu koxddunmenTe nmpuIe3agep>kuBanus GUIBTPYIOMIEH CUCTEMBI IbUTecoca mopsaka 98 %
[6] B Bo3ayx sxmitoro momernienus 13 Kaxabix 50 r yopanHo# mbuti MokeT moctynars 1000 mr
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e. pu oObeMe TIOMeleHus mopsaaka 22,5 M3 KOHIEHTpallis adpo30iis MOXKET BO3PaCcTaTh 10 44,4
mr/m®, uto mourm B 300 pa3 mpesblmaeT cpenHecyTounyio I1JJK HETOKCHYHON MHbLTH JJIA
aTMocepHOro Bo3ayxa HaceleHHbIX MecT [7]. Cnenyer umers B Buay, 4to 92-95 % a’po30mbHBIX
BBIOPOCOB U3 MBLJIECOCOB MPEACTABISIOT COOON YaCTHUIIBI Pa3MEPOM MEHee S MKM, T. €. Haubosee
pecriupabenbHo onacHbie [8].

Takum o0pa3zom, OBITOBas JESATEIBHOCTh JIIOJCH TPH OrPAaHHMYEHHON KPaTHOCTH
BO3yX0O00OMEHa SBISETCS MCTOYHUKOM MEJIKOJUCIIEPCHOTO a3pO30JIbHOTO 3arpsi3HEHMs JKUIIBIX
MOMENIICHNH OOMICKUTHII B 30HE OTUYKICHHS B KOHICHTPAIHMSAX, 3HAUYUTEIHHO IPEBBIIIAIONINX
JOMyCTUMbIE TUTHEHHUYECKHE HOpMAaTHUBBI. YacTHyHas repMeTH3alus IHOMEIIEeHUH OOIIeKUTHH
YMEHBIIAET, HO HE WCKIIIOYAET IMOCTYIJICHHE PaJMOAKTUBHBIX BEIIECTB M3 HApPYKHOTO BO3/yXa,
OJTHAKO CYIIECTBEHHO YXYJIIAeT BO3JyXOOOMEH IOMEUIeHUH, BBI3BbIBAS JUCKOM(pOPTHOE
CaMOYYBCTBHE TMpOXHBaromux. Ha ¢QoHe yBenmumBaromerocss a’po30JbHOTO 3arps3HEHUS
BCJIEJICTBHE OBITOBOM AESTEIbHOCTH MPOKUBAIOIIMX MOXKET YCHJIMBAThCS TOKCHYECKOE JieHicTBHE
AQHTPOITIOTOKCMHOB ¥ TPOAYKTOB NECTPYKIIMU TOJMMEPHBIX MaTepHANIOB, BXOJSIIIUX B COCTaB
OT/ENIOYHBIX U CTPOUTENBHBIX MaTepHajoB, MPEAMETOB JUYHOTO U JOMAIIHEr0 00MXO/a, a TaKKe
psila TOKCHYECKMX BEIIECTB, aJCOPOMPOBAHHBIX Ha a’po30JsiX, B TOM YHCIE PaJUOAKTHBHBIX
yacrul [9, 10]

[lpy >TOM OSKBUBAJIEHTHAs J03a OT HE3HAYUTEIHHOTO KOJIMYECTBA PAJUOAKTHBHOTO
BEIIIECTBA, a/ICOPOMPOBAHHOTO a3pPO30JIAMHU, IIPU 33JEPHKKE B OpraHax JbIXaHHUS MOXET MPEBHIIIATH
SKBHUBAJICHTHYIO 703y OT BHELTHEr0 00Iy4eHus TOi ke aktuBHOCTH [11].

st 60pbOBI C paliOAKTUBHBIMU a3PO30JISIMH MIPEJIOKEHBI OBITOBBIE HJIEKTPOCTATUYECKHE
BO3YXOOUYHCTUTENN. Y CTAHOBIIEHO, YTO JEKTPOCTATHUECKUI BO3AyX00UHCTUTENH «CyIep-TITrocy
aBisieTcs 3PHEKTUBHBIM CPEICTBOM OUMCTKH BO3yXa MOMEUICHUH OT a3pPO30JIbHBIX 3arpsI3HEHHH.

D¢ heKTUBHOCTH pabOTHI 3TOTO0 BO3AYXOOUYHCTHTENSI 3aBUCUT OT 00BbeMa MOMENICHUS, TIe
OH YCTAaHOBJIEH, €r0 IPOM3BOJUTENBHOCTH, KOTOpasi, B CBOIO OYEpe]b, 3aBUCUT OT pa3MepoB
BO3YXOOUYHCTUTEINSI U HANPSDKEHUS Ha KOPOHHPYIOUIMX DJIEKTPOAAX M MPOJOIDKUTEIHLHOCTH €ro




pabotel. YeM MeHble 00beM MOMEIICHUS U OOJbIIe MPOU3BOAUTEIHHOCTh BO3TYyXOOUHCTUTENS,
TEM BBIIIE er0 3(P(PEKTUBHOCTb.

Jns mpoBepkH BO3MOKHOCTH OYHMCTKM BO3IYIIHOM Cpeabl MOMEIICHHH OT JOYEepHHX
MPOJIYKTOB pacmajaa pajaoHa Bo3ayxoouuctutesneM «Cymep-Tutrocy ObUT OCYIIECTBIICH HATYPHBIN
skcnepument [12].

B momemenun 40 M° u kommentpamum pamona 91 Bx/M® mocnme 4-x uacoB paGoTHI
BO3/IyXOOYHCTUTENSI KOHLIEHTpALMsI JOYEPHUX MPOIYKTOB paciaja pajoHa ymeHbiianack 50-55 %
218pg, 0-10 % 2%Pb, 35-50 % 2“Bi+?*Po, 4TO COOTBETCTBYET YMEHBIICHHIO SKBHUBAIEHTHOM
PaBHOBECHOM KOHIIEHTpaluu pajgoHa Ha 25-30 %.

Takum  o0pa3omM, TIpU  HCIOJIB30BAHWU  PEKHUMHO-I030BBIX  KOI((OUIIMEHTOB,
pekomennyembix MKP3, ymenbienue ronoBoil 3¢h(EKTUBHONH SKBUBAJICHTHOW O3Bl MOXKET
coctaButh 20-25 %. IlomydeHHbIe pe3yibTaThl MOKHO pacCMaTpUBaTh Kak IPEIBAPUTEIBHYIO
OlIeHKY 3¢ (}EeKTUBHOCTH BO3JyXOOUHCTUTENS,, Ha KOTOPYIO B 3HAYUTEIBHON CTENEHU BIMSIET
KOJIMYECTBEHHBIM M KAaYECTBEHHBIN COCTaB a’p030Jeil, HaXOASAMMXCS B moMemeHud. OgHako 1o
[IOJIyYEHHBIM HaMU JIaHHBIM MO’KHO CJ€J1aTh BBIBOJ O MIPUEMIIEMOCTH TaKOI'O METOJa YMEHbILICHHUS
JI030BOM Harpy3Kku OT paJloHA.

BoiBoabl. CHIDKEHUE J103bI 00JIy4eHUs padOoTaoNUX IO BaXTOBOMY METOY B 30HE MOXHO
JOCTUYh HE MTyTeM HanboJiee IMOTHON repMeTHU3aliy ITOMEIICHUH OOIIeKUTHH, a co3anneM Ooiiee
TUTUEHUYHBIX U KOM(OPTHBIX OBITOBBIX YCIOBUH ISl HUX, a TaKKe 00ECrieueHueM HOPMATHBHOTO
BO3/1yXO000MEHa Hapsiy C MbUICOUYUCTKOM U KOHIUIIMOHUPOBAHUEM BHYTPIKWIUITHOTO BO3YyXa.
VY CTaHOBIEHHOE HECOOTBETCTBUE PsiIa NMPUOPUTETHBIX MApaMETPOB BHYTPHXKWIMIIHON CpE.bl
TUTHEHUYECKUM HOPMAaTHBaM B COUYETAHUM C pabOTON BaXTOBBIM METOJOM 0€3 BBIXOAHBIX THEH HA
MPOTSHKEHUH JIBYX HENETIbh B YCJIOBHUSX IMOBBIIIEHHON 3albUICHHOCTH Ha pabOYUX MECTax MOXKET
OTPUIATEIILHO CKa3bIBaThC HA YQ(PEKTUBHOCTH OT/IBIXA, CTIOCOOCTBOBATH PA3BUTHIO XPOHHYECKOTO
YTOMJICHUSI U TEPEyTOMIICHHUS, OBbITh MPHUYMHOM MPOU3BOJCTBEHHOI'O TpPAaBMATU3Ma, CHIKEHUS
MMMYHOJIOTHYECKON PEaKTHBHOCTH OPTaHU3Ma U YXYIIICHHUS IMOKa3aTelei 3J0pOBhs padOTAOIINX.
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it GophOBI C a3PO30JIBHBIM 3arps3HCHHEM ITOMEIICHUH, Hapsl/ ¢ APYTHMU METOJaMH, MOXKHO
PEKOMEHI0BATh MEKTPOCTATUUECKUE BO3yXOOUNCTUTEIN PELUPKYISAIUOHHOTO TUIA.

3amaun manbHEWIINX HCcleqoBaHui. Mmeronuecs JaHHbIe TTO3BOJISIOT MPEANOI0KUTh, YTO
OTHUM M3 KpPUTEPHUEB OIEHKH BO3AYIIHOW Cpeabl JKUIBIX T[OMEIIEHUH MOXKET ObITh
MOHU30BAHHOCTh BO3YIIHON CpeJbl, O0YCIOBIECHHAs HAIMUYKMEM B BO3yXe MOMEIIEHUN a’po30Jiei
1 HEKOTOPBIX paIMOAKTUBHBIX BELIECTB.

Jnst KuiablX U OOIIECTBEHHBIX 3JaHUN OTCYTCTBYIOT HAay4HO OOOCHOBAHHBIE HOPMATHBBI
COJIepKaHUs JIETKUX U TSKEBIX a3POMOHOB B BO3/1yX€ KHUJIBIX MOMEIIEHUN, HE JJaHA OJJHO3HAaYHas
OIICHKA BJIMSIHUSI €CTECTBEHHBIX M MCKYCCTBEHHBIX MCTOYHMKOB PAJMOAKTHBHOCTH HAa OCHOBHBIC
rnapamMeTpbl HOHU30BAHHOCTHU BO3/1yXa.

B wuccnepoBaHusSX TMOCHEIHUX JIET JETAETCS TOMBITKA TEPEOCMBICITUTh TUTHEHUYECKYIO
3HAQYUMOCTbH TOBBIIIEHHOTO COJEpXaHUs JIETKUX a3POMOHOB B BO3AYXE KWIBIX MOMEIICHHN Kak
MOJIOKUTEITHLHOTO (haKTOpa BHYTPUIKUIUIITHON CPEIBI.

H3BecTHO, YTO TMOBBINIEHWE [103bI yhabTpaduoneroBoro wusnydeHus (YOU) spasercs
(akTOpOM pHCKa BO3HUKHOBEHHS paka KOXH. | uUrueHudeckw oOyclOBIeHHbIE A03b1 YOU,
HaMpOTHUB, CIIOCOOCTBYIOT MOBBIIIIEHHIO UMMYHHOTO MTOTEHIIMAIAa OPraHu3Ma YelIOBEeKa.

[lenecoobpa3no pa3paboTaTh KpUTEPHUH JT030BOTO mMoaxona K Y®U B xumuie B yCIOBUIX
3onbl. Omnpenenutsh B3aUMOCBs3b Mexay Y®U, ¢ ogHOM CTOPOHBI, U YPOBHEM €CTECTBEHHOM
OCBEIICHHOCTH U HHCOJISILUY - C IPYTOil.

O06ocHOBaHNE KPUTEPHATBHBIX TOIXOJOB K OIICHKE KOMILUIEKCHOTO BIIMSHUS Ha3BaHHBIX
BBIIIIE (DAKTOPOB TO3BOJISET pa3padoTaTh PEKOMEHIAIMA K CO3JAaHHUIO0 ONTUMAJIBHBIX YCIOBHMA
paboTel W TpoXWUTaHUS B 30HE, TMOBBICUTH HEBOCHPUHUMYHMBOCTH OpraHM3Ma padOoTaoNUX IO
BaXTOBOMY METOJIY K ICUCTBUIO paJHaIliy, a TAaK)Ke pa3padoTaTh METOIbI CHUKEHUS d(PPEeKTUBHOM
SKBUBAJICHTHOM /103bI B KUJIMIIIE.

B cBs3u ¢ 3TUM 11€71€C000pa3HO M3YYHTHh B YCIOBUSX 30BBI OCOOCHHOCTH HMOHHU3AINH U
a’po3o0iie00pa3oBaHUsl B TMOMEIICHUSAX C OTPAaHHYEHHBIM BO3JAYXOOOMEHOM TpU HAJIHYUU
PaIMOAKTUBHBIX BEIIECTB HCKYCCTBEHHOTO X €CTECTBEHHOTO MPOUCXOXKEHUS B BO3YIIIHOW CpEJie



KHWJIBIX W OOIIECTBEHHBIX 3JaHU. DJTO TO3BOJMUT pa3paboTaTh KPUTEPUU OIICHKH W METOJIbI
ONTUMH3AIMKA BO3AYIIHOW CpeAbl TMOMELICHUH C OTrpaHWYeHHBIM BO3IyXOOOMEHOM M Oyaer
CIOCOOCTBOBATh CHMKEHHUIO 3(P(HEKTHBHON IKBUBAJICHTHOM 03I, MOJyJaeMO pabOTaIOMUMHU 110
BaxXTOBOMY MCTOAY B KUJIMIIC.

Takum o00pazom, paboOTAaOMUX IO BaXTOBOMY METONy B 30HE B JKHIBIX 3JaHUAX C
HEeOJIaronpus THHIMU napaMeTpamu MHUKPOKJIMMATA, BO3yX000MeEHa, a’3p0O30JIHOTO,
MOHU3HUPYIONIETO U aKYCTHUYECKOTO PEKUMOB MOXET HEOJArompusATHO BIUSATh HAa KA4yeCTBO HMX
OT/bIXa, PA0OTOCIIOCOOHOCTH U MOKA3aTENN UX 3I0POBBSI.
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9. B. Cob6otoBuy, B. B. Jlonnn
MEXAHW3M HAKOIIJIEHUS MUTPAIITUOHHBIX ®OPM ¥'Cs M1 *°Sr
B ITIOYBAX BJIMKHEM 30HbI YADC

B 1polecce YETHIPEXJIETHETO 3KCIIEPMMEHTA M3yYeHa BPEMEHHAs 3aBHCMMOCTH BOJIHOTO BBINIEIAYMBAHUS
pamuonyknunoe (PH) w3 mnous. OHa ONMCHIBAETCS ypaBHEHWEM KHHETHKM MEPBOTO TMOpsAKA. PaccuuraHbl
K03 (PUIMERTH HAKOIUIEHUS MUIPALMOHHBIX (DOPM TIPOJAYKTOB JIEJEHHS B TOYBAX, 3arPSA3HEHHBIX TOIUIMBHBIMH
yactuiamu. [10 paccUMTaHHBIM PE3YJIbTATaM COCTABIIEH TIPOTHO3 «BBHICBOOOXKIeHUs» PH U3 4acTHIl M HAKOTLIEHUS MX B
no4sax. B COOTBETCTBUM C IIPEICTABICHHEM O BHYTPUAM(P(PY3HOHHON KMHETHKE BbILEIAYUBAHMS OLEHEHBI
koo duurentsl qudyszun ¥7Cs u *°Sr B TOIIMBHBIX YacTULAX pazsMepoM 2 MKM. JIuMUTHpYyrolei cTajuell MUrpanuu
HPOJIyKTOB JIeJIEHUs ABJIAETCS MOCTYIUIEHHE UX W3 YACTHIL B II0YBEHHBIH TIOIOMAONIHH KOMILIEKC.

JocraTtouno oOmwmii moaxon K (hU3MKO-MaTeMaTHYECKOMY OMHMCAaHHWI0 HakoruieHus PH B
MOABMXKHOW (opme OazupyeTrcsi Ha HCIOJIb30BAaHUU YpaBHEHUS (POPMaTbHONW KHUHETHUKH JIJIS:
HeoOpaTuMoro mpoiiecca. B yacTHOCTH, CaMOTIPOU3BOJILHO MPOTEKAONINE MPOILECCHl TECTPYKIIUU
OTHCBHIBAIOTCS YpPaBHEHHEM KHWHETHKH TIEPBOTO TMopsaka. B »TomM ciydae HakorwieHue



MUTPALMOHHBIX (OPM CTAaOMIIBHOTO 3JEMEHTa 3a MpelaejaMH YacTUIl B MOPOBOM IPOCTPaHCTBE
BMEIIAIOLIEH Cpe/Ibl ONMCHIBACTCS YpaBHEHHEM
N=No(1-e"), (1)

rae K - mocTosiHHAs HAKOIUIGHWS ITOJBMKHBIX ()OPM BEIECTBA, CBSI3aHHAS C MEPUOJIOM

MIOJIYBBIJICJICHUS €T0 U3 TBEPAOH (a3bl COOTHOIICHUEM
k=In2/T1 2

[Ipu wuccnegoBanuud BOAHOTO BhImenauynBaHusi PH u3 NOHHBIX OTJIOXKEHMI BOJOEMOB
ommxHer 30861 YADC B CTaTUYECKHX YCIOBHUSX (COOTHOIICHHWE TBEPIOH M >kuiakou ¢az 1: 25,
nepememuBanue 300 06/MHUH) ycTaHOBJIEHA, 4TO B TeueHune 15 - 1S 4 crenenp BoimenaynBanus PH
NpakTHYeCKu aocturaeT makcumyma [1]. Kpusble BbilenaunBaHusi BO BPEMEHU ONKCBHIBAIOTCS
ypaBHEHHEM BHJIA

Y=at* ©)

ABTOpBI CUMTAIOT, 4YTO OJHOBPEMEHHO TMPOMUCXONAT JBa Mpoliecca: aecopouus u
pactBopenue PH u3 oOMeHHBIX (pOpM M JOCTYNMHOW JUIs BOABI MOBEPXHOCTH MATpHUIlBl (KpyTas
BeTBb AU HepeHInanbHOM KPUBO) 1 COOCTBEHHO PaCTBOPEHHE MATPHIIBI (ITOJIOTast BETBB).

DKcriepuMEeHTalbHbIE JTaHHBIE CBUACTENBCTBYIOT O TOM, uTo pacnpeneneane PH
4epHOOBUILCKOTO BBIOpOCa MOABEPKEHO BPEMEHHOM M3MEHYMBOCTHIO. B 3THX mpoieccax, mOMUMO
OPUPOJHBIX (PAKTOPOB, OMpPEIENAONIasl POib MPHHAMISKUAT HSBONIONUK (OPM  HAXOXKICHHUS
MPOJAYKTOB JelieHus. Eciu B mepBOHAYalbHBIX PAJMOAKTHUBHBIX BBIMAJeHUSIX B Mae 1986 r.
BOJIOPACTBOPHMBIE (POPMBI COCTABIISUIM JECSTHIE M COTHIE MPOLEHTA, TO K KOHILy TOTO XK€ Toja
coziepkanue HOHHEIX popM *°Sr B 30HE OTUYXKIEHHE JOCTHTANI0 HECKOIBKHX IPOLIEHTOB.

Omnpenenstomiee BausiHAE (aKTOpa BPEMEHU Ha «BBICBOOOMKICHUE) N30TOMOB M3 HOCUTEINCH
AKTUBHOCTH TOJTBEPXKIAIOT TaKXKe PE3yJabTaThl YETHIPEXJIETHETO SKCIEPUMEHTA, MPOBEACHHOTO C
BO3YIIHO-CYXUMH T0YBaMH, OTOOPaHHBIMU M OTKBapTHpoBaHHbIMU B 1986-1987 rr. Omun pa3 B
rog Opanu HOBYIO HaBECKy MOYBBI W 00OpabaThiBalM ee Mapo-BOASIHOW CMEChIO B ammapare
Coxcnera. O BO3pacTaHUHM KOJUYECTBA BOJOPACTBOPUMBIX (HOPM MOXKHO CYIUTH IO pe3yibTaTraM
tabun. 1.

© 3. B. Coborosuy, B. B. JTommn, 1994
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Tabnunal. V3menenue crenenu BhiienaynBanus PH u3 pa3HbIX HaBECOK MOYB B TEUCHHE

BpeMeHH, %



Howmep PH Bpewms <107, ¢ KonngectBo Murpaunonssix ¢popm, %
TOUKH BOJIOPACTBOPUMBIC | (DYTBBOKHCIIOTH | TYMHHOBBIC
HaOII0IeH U] KHACIIOT

270/3-1 CymmapHast 345 0,1 6,0 7,5

[-akTHBHOCTH 7.6 0,9 2.0 2.2

11,0 1,7 1,2 0,6

3,15 0,04 2,6 1,5

e 7,6 H/o 7,2 0,7

11,0 H/o 8,6 0,1

106Ry 3,15 0,2 1,1 10,3

7,6 H/o 0,4 1,9

11,0 0,3 0,3 1,3

137Cs 3,15 0,2 5,7 91

7,6 0,5 3,8 3,2

11,0 1,4 1,3 1,8

sy 3,15 0,7 22,4 0,2

7,6 2,8 4,5 0,1

11,0 59 3,7 H/o

270/3-2 CymmapHas 5,2 15 3,0 3,7

[-akKTUBHOCTH 7.6 3,3 7.3 5,7

11,0 5,3 8,8 3,8

144Ce 5,2 H/o 1,3 6,6

7,6 0,5 3,1 2,2

11,0 0,3 6,3 1,3

106Ry 5,2 0,2 0,9 10,7

7,6 H/o H/o 8,7

11,0 0,3 6,3 1,3

187Cs 5,2 3,4 5,8 15,9

7,6 8,4 4.8 8,4

11,0 12,2 4,5 3,3

0gr 5,2 17,6 9,7 0,5

7,6 21,2 21,0 0,1

11,0 47,2 33,7 H/o

270/3-3 CymMmMmapHas 55 11 1,9 55

[-akTUBHOCTH 7.6 2.9 3,3 2.1

11,0 3,6 4,0 2,0

144Ce 5,5 H/o 1,5 6,5

7,6 H/o 2,0 5,3

11,0 0,3 3,9 3,9

106Ry 55 H/o 1,0 5,6

7,6 H/o H/o 3,9

11,0 0,3 0,4 3,2

137Cs 55 0,5 5,6 8,6

7,6 2,5 51 4,2

11,0 3,9 53 3,0

gy 5,5 6,7 61,8 2,7

7,6 27,1 30,5 0,3

11,0 44,1 29,3 0,3




[TockoNbKY MOYBBI MEXYy SKCIEPUMEHTAMU XPAHWIUCh B BO3AYIIHO-CYXOM COCTOSHUU B
TrepMETHYECKH 3aKyMOPEHHBIX COCydaX, MOXXHO YyTBEpXKAaThb, YTO YyBEIWYEHHE KOJUYECTBA
BOAOpacTBOPUMBIX opM PH B TeueHue dyeThipex JIET CBA3aHO C MPOILIECCaMU «BBICBOOOKICHUS HX
W3 YaCTHII.
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ObpazoBanue (uzuko-xumudeckux ¢opm PH, pacTBopuMBIX B NpUPOAHBIX BOJAX,
00yCIIOBJICHO BBIHOCOM TMPOJYKTOB JENEHUST W3 TBEpAO(Da3HBIX PAJIUOAKTUBHBIX BBIMAICHUM.
[Tocneanee oOobsacHsAETCs MpoTekaHueM TBepaodazHoi audQy3un, H30TOMHOrO0 0OMeHa, OKUCICHUS
U(IV) o U(VI), pannaiinonssix 3 HeKToB, MPOIECCOB BhIIICTAUNBAHUSL.

[To muenuio B. M. IIpoxopoBa [2], paccMoTpeHHE XHMHYECKOH CYIIHOCTH SIBJICHHUS
BhIleTaunBanuss PH mo4YBeHHBIMU pacTBOpamMu JaeT OCHOBaHWE IojaraTh, 4To nuddy3noHHOE
nepemenienne PH mo Tommie yacTuibl K €e MOBEPXHOCTH ONpeesseT MHTEHCUBHOCTh ATOTO
nporiecca. OTHOCUTENIBHOE KOJIMUECTBO (7Y) BbIIEI0YeHHOTO U3 yacTuilel PH aBTop omnpexnenser no
bopmyne

y=1- 6/m2Z(exp(-nm?Dt/r?))/n?, (4)
rae I - paguyc vactuubl; D - koaddunment muddysun PH B Tomme wactuubl; t - BpeMms
BBIIIICTIAYABAHMS.

Takas Mozaens Oblla BepU(PHUIMPOBAHA B HKCIEPUMEHTAX MPH Pa30BOM MOCTYIUICHUU
CPaBHHUTEIHHO OOJIBIIOTO KOJIMYECTBA PACTBOPECHHBIX (OPM MPOIAYKTOB JICICHHUS HA MOBEPXHOCTH
mouBbl. [l N0y B Takux AKCIIEPUMEHTAaX OBbLI OMNpEIeICH IOPSIOK D=10%+107 cm%/c,
COOTBETCTBYIOIIUH cpenHemMy cmenienuto 0,5-2 cM B Tof.

B 10 e Bpems E. II. CkopoGorateko mokaszamn [3], 4ro B cBsisu ¢ 40-KpaTHbIM
TIPEBBINICHNEM HOHOB CTAOMIIBHBIX M30TONOB KJIAPKOBOTO CTPOHIMS Ham “°Sr muddy3HOHHYIO
MOJIeTIb HETIb3s TIEPEHECTH Ha CUTYAIMIO C YEPHOOBUILCKUMU BBIMAACHUSIMHA. MeneHHast SMUCCHUS
noHoB Sr cymecTBEHHO He BIMAET HAa OOIIYI0 KOHIIGHTPAIMIO MOHOB S B moYBE H,
CJIeIOBATENbHO, HA BCE PAaBHOBECHBIE MPOLIECCHI C UX ydyacTheM. Takas SMUCCHUSI HEOCTaTOYHA AJIs
dbopmupoBanust UHPy3HOHHOTO (PPOHTA, COOTBETCTBYIOIICTO YCIOBHSIM BBITOJHUMOCTH 2-TO
3akoHa Duxa.

[TocTossHHYIO ~ HAKOIUICHHS IMOABIKHBIX  (opM  BemecTBa K  OIEHHMBaIM — MyTEM
anmpoOKCHUMAI[HH PE3YJIbTATOB YETHIPEXJETHEr0 SKcrepuMeHTa (cM. Tabm. 1) mo ypasuenuto (1)
NpeICTABISIONIEMY CcO00i oOmmi BuJ ypaBHEHHUs (4), C WCIOJIL30BAHUEM JIMHEATH3UPYIOIINX
npeoOpa3oBaHuii. Pe3ynbTaTsl pacueToB MpeACTaBICHbI B Ta0M. 2.

Ta6muua 2. Iocrosiauble Hakomienus PH B BO3AyIIHO-CyXMX HOYBaX, ¢

Howmep Touku k¥Cs k°OSr k137Cs/k%Sr
HaOJII0ICHUS
270/3-1 8,510 331010 4,5
270/3-2 1,0010°° 4,2¢10° 4,3
270/3-3 2,610710 3,610 13,8

[MocTosHHbBIE HAaKOMIeHUs MoaBMKHEIX GopM 3'CS B mccie10BaHHBIX MOYBAX COCTABIAIOT
(0,85-10)10720, %Sy - (0,38-4,2)+10° ¢! (cm. Tabu. 2). OTHONIEHNE TOCTOSHHBIX HAaKOIIeHUs ST 1
187Cs cocraiser 4,2-14, T. e. «BBICBOOOKICHNE» “OSI U3 YACTHIl M HAKOIUICHHE 32 UX npeaeaMu B
TIOPOBOM TIPOCTPAHCTBE TOUBHI MPOUCXONUT B 4-14 pa3 GrIcTpee, ueM «BBICBOOOKIeHHEe» 3/CsS,

Pe3ynbraThl, pacCUUTaHHBIC MO IKCIIEPUMEHTAILHBIM JaHHBIM (CM. Ta0J1. 2), pa3indarTcs B
mpejiesax mopsIKka B pa3HbIX mouBax. /st yTOUHEHHS pe3yIbTaTOB YeThIPEXJICTHETO IKCIIEPUMEHTA
aHaJIOTUYHBIC, UCCleoBaHus mpoBeneHbl HamMu B 1991-1992 rr. ans Tex ke mouB. Pazmmuume
COCTOSUIO B TOM, 4YTO JIJIS BBINICIIAYUBAHUSA Opaiav OJHY HABECKy ITOYBBI, oOpadaThiBaid ce
TUCTHIUITMPOBAHHOW BOoAoH B anmapare Cokciera, mepBblid pe3yabTaT OTOpackiBalld U (PUKCUPOBAIIN
BpeMsi. 3aTeM uepe3 onpelesieHHbIe MPOMeKyTKH BpemeHu (1,5 - 2 mec.) 00paboTKy MOBTOPSIIH
(tabun. 3).



[TocTosiHHBIE HAKOTIIEHUS MOJABMKHBIX (POPM, pACCUUTAHHBIE U3 ATHX JTaHHBIX, COCTABISIOT
(6,3-12)210° nna ¥Cs, (3,3-5,3)10° nns *°Sr, uro B mpenmenax mHOpAAKA COOTBETCTBYET
MpEeACTaBICHHBIM B Ta0i. 2 Paznuume ko3puIimeHToB HAKOIJICHUS B pa3HBIX MOYBax He Oosee
nByX pa3. COOTBETCTBHE SKCIIEPUMEHTAIBHBIX pPE3YJIbTAaTOB (TOYKH) PpAacUYETHBIM (IIPSMBIC)
nokaszaHo Ha puc. 1-3. Ha ocu abcrmcc 06o3HaueHo BpeMs BhimenaudnBanus (+10°C), ma ocu
OpJMHAT - CTETICHb BBIIIEIAYMBAHUS B IPOIICHTAX OT OOIIEr0 COACP KaHUs B IIOYBE.

HaiizieHHBIE OTHONIGHMS MOCTOSHHBIX HAaKOIIeHHs °°Sr m '*'Cs B pasnmuHBIX IOUYBaxX
M3MEHSIOTCA He3HAUUTeNbHO (4,1-5,2) (cM. Tabn. 3). CaeoBaTenbHO, CKOPOCTh HAKOIICHUS “OSI B
TIATh pa3 BhIIIE, yeM ' CS.
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Tabnuua 3. M3meHeHue creneHu BoienaunBanus PH U3 0HON HaBeCKH MOYBBI B TCUCHHE
BpemeHu, %

Howmep Touku HaOr01CHUS
5 270/3-1 270/3-2 270/3-3
Bpewms <10°, ¢
KomuyectBo BogopactBopumsbix popm PH, %
1370 90gy 1370 90gy 37Cs 90gy
4,3 0,26 2,1 0,20 2,7 0,25 3,1
10 0,66 3,7 1,1 4,0 1,1 5,2
15 0,96 4.4 1,8 51 2,3 7,0
19 1,3 59 2,2 8,1 2,8 8,9
28,5 1,5 91 2,5 10,1 3,6 14,5
33 1,7 10 2,7 12 3,7 16
k 6,3°10° | 3,3-10° | 9,7¢10%° | 4,0410° | 1,2¢10° | 53107
k'3'Cs/k%0Sr 5,2 4,1 4.4

Ha puc. 4 u 5 uzoOpaxkeHsl pe3yabTaThl MPOTHO3HOW OIEHKH JUHAMUKH HAKOILJICHUS
nogsmwkHbIx popM ¥'Cs u %Sr B mccnenopanmbix mousax. ITomsuwxabie dopmbr 3/Cs, kak u
CIENIOBANO OKUIATh, OyIyT HAKAILIMBATHCA 3aMETHO MeIeHHee, YeM “°SI, OCHOBHOE KOJHYECTBO
kotoporo (65-80 %) nepexoaut B moaBmwkHYI Gopmy B TeueHune 10 net mocne aBapuu. 3a 9TO Ke
spems 20-30 % *'Cs mepeiiner B moaBmKHYIO OpMY.

[TocTossHHAsT HAKOIUIEHUS TMOJBMXKHBIX (OPM  OTpakaeT NPOTEKAHHWE HECKOJIBKHUX
MPOIIECCOB, CBS3aHHBIX C «BBICBOOOKIcHMEeM» PH w3 wactui. Halinennsie 3HadeHus K s
Pa3IUYHBIX [T0YB U3MEHSIOTCS HE3HAYUTEIHHO U MPAKTUUYECKU HE 3aBUCAT OT THIIA MOYBHL. B TO xe
BpeMsi cooTHomenne ‘*Ce/**’Cs B cocTaBe UacTHI[ 3HAYMTENHHO BHIIIE, YeM B IIOYBE, UTO
CBUJIETENLCTBYET O CENEKTHBHOM «BBICBOOOKAeHNM» 3'CS m3 ropsumx uactui. Mcmomw3ys
npejcTaBieHre O BHYTpUAM(D(Y3HOHHOW KHHETHKE BBINICTAYMBAHUS [2], y4YHTBIBas YCIOBHSI
TIpOBENIEHNs OJKCIIEpPHMEHTa, ITIPOLlecC HAKOIUIEHHs MoABMKHEIX (opm ='Cs u *0Sr moxHO
paccMoTpeTh Kak nuddy3uro PH 3 TommmHb 9acTHIBI K €e moBepXHOCTH. CpaBHUBAs ypaBHEHUS
(1) u (4), Haxoum

k~D/r?. (5)
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Ortcroza, 3Has Mpeo0IaalonINil pa3Mep YacTHIl, MOXKHO OLEHUTHh MOPAIOK KOAI(PPUIIUECHTOB
muddy3un PH B TBepmodasHBIX HOCHTENSX AaKTUBHOCTU. Pa3Mepsl YacTWI, BBIICICHHBIX W3
M3Yy4aeMbIX MOYB, HaxoAaTcsa B mpezenax 0,n...n MxM. M3yueHue pacnpesesieHus TOpsiuuX YacTHI
B IIOYBaX IO pa3MepaM IMOKa3ajio, YTO OCHOBHOE MX KOJHUYECTBO UMEET pasMep OKoJIo 2 MKM [4].
OTtcroga HECIOXKHO OLEHUTh KOdpIUIUEHTH audPy3us 137Cs u B TOIUIMBHBIX YACTHIIAX IO
JTaHHBIM Ta0J. 3. DTH 3HAYCHUS HAXOIATCS B TIpeieliax: (2,5-4,8)'10'17 st 1¥Cs, (1,3-2,1) «10716
s °Sr m comocTaBMMBI C PACCUMTAHHBIM HAMM TIpadHUecKHM METOJOM MO 6olee paHHHM
pesyabTaram [5].

HecmoTps Ha Hanmuyue B MOYBE JAOCTATOYHOT'O KOJMYECTBA MOHOB CTAOMIBHOTO CTPOHIIMS,
YTO  TPENSATCTBYET  CO3AaHui0  JAU(PPy3MOHHOTO  (PpOHTa HA  TOBEPXHOCTH  YaCTHII,
«BbIcBOOOXKIeHUEe» PH u3 TBepaodasHeix HOCUTENEH aKTUBHOCTH MOXKHO OOBSICHUTH MPOLIeCCaMu
KaK caMoau(dy3uu, TaK ¥ M30TOMHOTO 00MeHa, CKOpocTh KoToporo (N+10® cvm?/c) mamuoro BeIme,
4YeM pacCUMTaHHas HaMu cKopocTh auddy3uun. TakuM 00pa3ok, HAKOIUIEHHE MUTPALMOHHBIX (opM
MPOAYKTOB JIEJICHUSI B TIOYBAX CBS3aHO ¢ TmporeccamMu Aud@y3uu, H30TOMHOr0O OOMEHa W
pa3pylIeHHs TOPSYNX YaCTHIL U SBISETCS CTaaueli, TMMUTHpYoIiel murpamuio PH.
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BJIUSHUE MAJIBIX /103 PAJIUAIIAU HA COEJIMHUATEJABbHO-TKAHHBIA MATPUKC M ITY.JI
CBOBOJHbBIX AMUHOKHCJIOT PA3HBIX OPI'AHOB

Ha anmammsarope AAA-881 wmccmenoBanm Iyl CBOOOJHBIX AMHUHOKHCIOT CHIBOPOTKH KPOBH, IECUCHH H
CEJIe3eHKH, a TAaK)Ke aMUHOKHCIIOTHBIH COCTAaB KOJUTareHa KOXH U KOCTH KCIIEPUMEHTAIBHBIX HOPOK, COJEPKAIMXCS B




3oHe aBapuiiHOro 3Heprodmoka YADC. YcTaHOBJIEHBI M3MCHEHUS HCCICAYCMBIX XapaKTCPHUCTHK IO CPABHCHHUIO C
HOopMoW. OOHapyXeHa MapajuIeIbHOCTh HM3MCHCHUA B KOJUIATGHE KOCTH M KOXH IPH XPOHUYCCKOM BIIHSHUU
HOHU3UPYIOLIUX U3TyUYEHUH MaJIOil MOUTHOCTH.

ABapuss Ha YADC BbI3Baja 3arpsA3HEHUS] HA 3HAYUTEIBHBIX TEPPUTOPHUSAX U CO3jAala
CUTYyallMl0, HE HUMEIOIIYI0 aHaJlorOB B MHpPE IO M30TOIMHOMY COCTaBy, MHOT000pa3uio
arperaTMBHBIX OOpa30OBaHMiI B IOYBE, BOJAE M JKHMBBIX OpraHu3Max. B cBs3M C 3TMM BO3HHKIA
npoGsieMa XpOHHUYECKOT0, 0€3MOPOroBOro JAeUCTBUS MaNbIX 103 paJualliy Ha >KUBON OpraHusM 3a
CUeT EK30TeHHBIX W HMHKOPIOPUPOBAHHBIX B pa3Hble OpraHbl M TKaHW PAJUOHYKIUAOB. B
HACTOAIIEE BpeMs HAaKOIUIEH OOJBIION SKCIEepUMEHTaJIbHBIA MaTepuan mpu oOCIeIOBaHUU Kak
JMKBUAATOPOB M JKUTEJNEH 3apaKeHHBIX 00J1aCTeH, TaK U SKCIEPUMEHTAIBHBIX U JUKUX KHUBOTHBIX.
YHUKaIbHBIMUA JJI8 HAYYHBIX IIOMCKOB SIBJISIFOTCSI JKMBOTHBIC, JKUBYIIHE B pEruoHe 30HbI
oruyxneHus. OOBEKTOM HAIIMX MCCICJOBAHUN SBWINCHh HOPKH, COJep)Kamipecs Ha 0Oase
JKCIIepUMEHTAIbHON paguobuonorun >kuBoTHBIX HTL[ HITO «IIpunsate» (pacmosokeHa B 3-KM
30He IV snepro6ioka). JKMBOTHBIX CKapMIIMBAIHM MSICO-PBIOHBIM (hapiieM U3 MPOAYKTOB MECTHOTO
MTPOM3BO/ICTBA. Pamgmousoronusrii COCTaB KOPMOCMECH: 137CS(26,5311,66)'102,
I34CS(2,23iO,04)0102, 908!’(2,4710,24)0102 BK/KT. AKTHBHOCTB BOJIBI [UISI THUTHSI cocTaBisuia 2,9¢10%-
11,1010° Br/kr. BHewmnuii v-bon B memax nocrturan 0,04-0,50 mP/rom, B 3aBHCHMOCTH OT
MOTOHBIX YCIOBUI. AKTHBHOCTh KOpMa M BOJBI JJISi KOHTPOJBHBIX >KMBOTHBIX HE IPEBHIIIANA
JOMYCTHUMBIX HOPM.

Martepuanbl 1 MeTObI HccJIefoBaHUsI. PaboTy mpoBOIMIM Ha IBYX TPYIIaX HOPOK JIBYX-
U TPEXJETHEr0 BO3PAcTa, POIMBIIMXCS B DKOJOTHYECKH YHCTON 30HE, HO TMPUBE3CHHBIX Ha
3BepodepMy B JIByXMECSIYHOM Bo3pacTe. KOHTpojem CiayXWwid HOpPKH, BBIpAIlCHHbIE Ha
3BepodepMe B IKOJIOTUYECKH YUCTOM paiioHe Uepkacckoil 061 3a00p KpOBU U OPraHOB Y HOPOK
(medenpb, cene3eHKa, Koxka, KOCTh) OCYIIECTBISIIM HEMEUICHHO rocie 3a0o4. [leuensb u cene3eHky
MIOTPYXKAJIU B KUAKUHN a30T U XPaHWUJIH BILUIOTH JI0 Hayaia skcrepumenTa. Lkypy u KocTu Ha BpeMs
TpancnopTupoBku oT YADC 1o MecTa ucciea0BaHMs XpaHUIU B Aroape co JpaoM. ITyn cBoOoaHbIX
aMUHOKHCIIOT CBIBOPOTKU KPOBH, TICUEHU U CEIE3CHKU OMPEEIIsTU mocie ocaxaeHus 6enkoB 3 %-
HOU CynbhocanuiuioBoit kuciaoToi. Komnaren koxxu u koct Boiaessuin metoaom [1]. [Ipenapatsr
KOJIJIareHa KOXH M KOCTH MOJIBepraiu KuciaoTHoMy rusiponusy B 6 HCI B 3anassHHBIX aMitynax 4 4
npu 145 °C u mocne BeicymmBanus u ymanenus HCl wcciaemoBamm Ha aMHHOKHCIOTHOM
ananuzarope Tuna AAA-881. Cratuctuueckas 00pabOTKa JaHHBIX MPOBOAKIIACK 110 MeToy [2].

Pe3yabTaThl HcciieoBaHUsI U UX oOcy:kaeHue. [Ipy BIUSHUM paguialiid Ha >KUBOKN
OpraHu3M IPOMCXOJAT INTyOOKHE U3MEHEHHs] B OOMEHE BEIECTB, B TOM YHCIIe U OETKOB pa3IMuHbIX
OpPraHoOB U TKaHEH. DTH U3MEHEHUS OTPa)KkaroTCs, IPEXkKIE BCETro, Ha HyJIe CBOOOJHBIX aMUHOKHUCIIOT
CBIBOPOTKHM KPOBH, IMOCKOJIbKY MMEHHO 4Yepe3 KpOBb MOCTYMAlOT B TKaHb KaK 9K30-, TaK WU
SHJIOTEHHBIE AMUHOKHCIIOTHL. V3MeHeHue Imyja CBOOOJHBIX aMUHOKHCIIOT TIOJ BIIMSIHUEM KaKuX-
1100 (GakTOPOB MOMKET OTpa)kaTbCs Ha METa0OJIM3MeE OMpEeNICHHBIX COCIUHEHHMH M Ipoleccax
CHUHTE3a U 0OMEHHBaeMOCTH OeKOB. JlaHHBIE 110 UCCIIEJOBAHUIO BIMSHUS MaJIbIX 103 pajdaluy Ha

OIMH U3 OCHOBHBIX KOHCTHTY?HTOB COCIMHUTEIBHO-TKAHHOIO MAaTpHKCa - KOJUIAreH -
IPEJCTABISAIOT OCOOBIN HHTEPEC.
B mHacrosimee Bpemsi OOLIENPU3HAHO, YTO KOJIJIAr€HOBBIE CTPYKTYphl - OJHA U3

MH(POPMAIMOHHBIX cUCcTeM opraHu3ma. Hambosee oueBuaHas QyHKIUS KOJUIareHa - CTPYKTypHasl.

SIBISSCH OJHUM U3 OCHOBHBIX OCIIKOB COCAUHHUTCIIBHO-TKAHHOI'O MaTPHUKCa, OH JIOKAJIU3YyCTCA

© T. H. Ileuenona, T. T. Bonoxuna, B. 1. Pacenko, A K lllumanosckas, JI. b. bornapenko, M. O. I'ynbii,
1994
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BOJIM3M BCEX THUIIOB KJIETOK, COACHCTBYS MPEAOXPAaHEHUIO KJIETOYHON MOBEPXHOCTH U €€ 1eocTHOCTH. [loMmumo
9TOr0 KOJIJIAr€H BOBJEUEH B IPOLIECCHl IMOpHOreHe3a, MopQoreHesa, HUTOAU(PEpEeHINPOBKH,
aAre3uy, KJIETOYHOIO ABM)KEHUS, MUHEpAIM3allud KOCTHOM TKaHU. B3auMopelicTBue KkoJiareHa c
MTOBEPXHOCTHO-KJIETOUHBIMH pELENTOpPaMH BIHSET Ha HAPaBIECHHOCTh OMOXUMHUECKUX MPOIIECCOB
B KJeTKe. KoslmareHoBble CTPYKTYphI - OIMH U3 IVIABHBIX KOMIIOHEHTOB MUKPOOKPYIHCEHUS KIETOK
m000ro TUma TKaHEHl, B TOM YHUCIIe UM KOCTHOMH, sBIsIOIIelics Humied remomnoss3a. Hapymenue
reMOI033a, CONPOBOXKIAIOIIEECS TOSBICHUEM OJAaCTHBIX KIJIETOK, MPUBOAUT K 3a00JIEBaHUIO
neiikozom. [loaTtomy mH(boOpMalus O BIUSHUU COYETAHHOTO BO3JEHCTBUS HMHKOPIIOPHUPOBAHHBIX



PaIMOHYKIIUIOB M BHEIIHETO0 XPOHUYECKOro OOJlydeHHs MajbIMU J03aMU paJualudl Ha
KOJIJIAar€HOBBIE CTPYKTYPHI IPEACTaBISIET 0COOBI HHTEpecC.

Ilyn c60600HbIX amunokuciom cvigopomku kposu. IIpoBeeHO cpaBHUTEIBHOE C HOPMOI
U3y4YCHUE IyJia HOPOK, ITOJIBEPraBIIMXCs BO3/ICHCTBUIO MAJIbIX /103 panuanuu (Tadu. 1).

Tabmunal. [Tyn cBOOOJHBIX aMUHOKHCIOT CBIBOPOTKH KPOBH HOPOK MPH PA3HBIX CPOKAX
XPOHHUYECKOTO BO3JCHCTBHUS MaJIBIMK J1I03aMH paguanuu, M+m, mr/100 mi

Hopma JelicTBue paguanuu B TCYEHUE
AMHMHOKHCIIOTA 2-x 11et 3-x Jier
n-5 n-4 n-4

Jln3uH 3,02+0,68 3,77+0,71 3,26+0,511
I'uctuauu 1,67+0,37 1,29+0,20 1,20+0,09
ApPTUHUH 2,20+0,83 2,32+0,44 1,71+0,32
OKCHUTIPOTTUH 0,34+0,04 0,26+0,06 0,31+0,03
OpHUTHH 2,21+0,53 0,87+0,26* 0,85+0,11*
AcraparuHoBasi KHCJIOTa 1,08+0,19 0,58+0,03* 0,99+0,34
TpeoHuH 1,84+0,43 2,74+037 2,38+0,35
CepuH 2,10+0,43 1,87+0,24 1,68+0,29
['myTaMUHOBAs KUCIIOTA 4.50+0,86 3,38+0,76 3,87+1,11
[Tponun 1,14+0,29 0,96+0,28 1,16+0,32
[ munuH 4,05%0,83 3,26+0,46 3,04+0,52
AraHun 4,90+1,10 3,78+0,48 3,91+0,76
[{ucrenn 0,37+0,11 0,42+0,03 0,40+0,06
Bayux 2,00+0,43 3,04+0,63 2,64+0,38
MeTrnoHNH 0,53+0,12 0,36+0,17 0,32+0,11
M3omneinmH 1,13+0,25 1,17+0,22 1,23+0,20
Uleima 2,0+0,44 2,42+0,55 2,31+0,29
Tuposux 1,01+0,25 0,80+0,08 0,73+0,14
Denmnananuu 1,68+0,33 1,70+0,29 1,73+0,16
Taypun 4,87+1,10 6,50+0,98 6,79+1,22
[ munuH 4,47+2,13 3,87+£1,12 4,37+0,90
Cymma 46,82+7,92 45,41+4 47 45,00+3,88

*- p<0,05 (pa3HHIa JOCTOBEPHA)

JlaHHBIE aMUHOKHCIIOTHOTO aHAJIW3a CBHJETENBCTBYIOT O 3HAYUTENIBHBIX HW3MEHEHHAX B
COJIEpKaHMUU TOJBKO OpPHHUTHMHA W aclaparMHOBOM KHCIOTBL. B cymmapHOM copaepkaHuH
CBOOOJHBIX AMHMHOKHUCIIOT pasziuuusi HeT. MHTepecHO OTMEeTHUTh, YTO CcoJepXkaHHe CBOOOIHBIX
AMUHOKHCIIOT B CBIBOPOTKE KpPOBH HOPOK B 1,5 pasa Belle, yeM y sroaen. /s cbIBOPOTKH KpOBH
HOPOK XapaKTEpHO BBICOKOE COJIEp)KaHHWE TaypuHa, SABISIOLIErocs paauonporekropom. He
HCKJIFOYEHO, YTO TaKash OTHOCUTEIbHAS YCTOWYMBOCTH K BO3JEHCTBHUIO MAJIBIX 103 pajvalyuu 10
9TUM I0Ka3aTelsAM OTpa)kaeT aJalTallMOHHbIE BO3MOKHOCTH OpraHU3Ma.

Ileuenw. Tlyn cBOOOTHBIX aMUHOKHCIIOT TIEUEHN HOPOK TpescTaBieH B Tadn. 2. Kak BuaHO,
B IIyJle CBOOOJHBIX AaMHUHOKMCIOT MEYEHH HOPOK Kak JByX-, TaK W TPEXJETHEro BO3pacTa
CHW)KAETCS COJEpKAaHWE TUCTUAMHA, TIWIMHA, aJaHWHA, TUPO3MHA. B CyMMapHOM KOJWYECTBE
OTMEYEHA TEHJCHIIMS K CHUKEHUIO.

Ceneszenxa VI3meHeHne myna cBOOOJHBIX AMUHOKHCIIOT CEIE€36HKH HOPOK IOKA3aHO B TaOIl.
3.
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Tabmuma 2. Ilym cBOOOJHBIX aMHUHOKHCIOT TI€UEHH HOPOK TIPH Pa3HBIX
XPOHUYECKOTO BO3JICHCTBYS MalTbIMU JJ03aMu paauanuu, M+m, mr/100 T Tkanu

Jedicrene pagnsuMiR B TEUCHHE
Hopma
AMIHOKHCAOTE 2-x _ner 3x et

n-5 n-4 n-4
Jhun 0,18+0,04 0,100,009 012+0,01
Cuctaanu 0,07+0,01 0,03+0,004* 0Q03:+0,005*
Aprumpn 0,020,008 0,004 0,001 0,01
OxevnposmH ] 0,040,005 0,040,004
Opunrat 0,050,003 0,05+0,004 0,060,007
AcnaparvHOBaS KHCAOTA 0,07+0,03 0,060,007 0,060,009
Tpeonmn 0,040,025 0,04 +£0,002 007 0,01
Cepma 0,05+0,025 0,07+0,007 00920,02
T yTaMIHHOBAS KHCNOTR 0361018 014001 013+£0,02
IMpomun 0,120,059 0,040,005 6,040,007
Cngan 0,21+0,009 0,10+0,01* 011 +0,02*
Ay 0,32+:0,04 0,13+0,02¢ 0J9+0,03*
LIucresm 0,020,003 0,010,002 0.0t
BamiH 0,07£0,006 0,09:£001 0,07+0,009
Metnonus 0,04 +0.009 0,030,002 0,030,007
Pzone i 0,04 +£0,009 0,030,002 0,04 0,007
Jletmupn 046+0,05 00740005 Q10+0,01
Tuposuu 0,070,006 0,04 +0004* 0,040,004
Peunnanasnn 0,07£0,02 0,040,004 0,050,004
Cyuma 200047 L19+0 11 131017

CpoKax

*- p<0,05 (pa3HuIa JOCTOBEpHA)

Tabmuma 3. Ilynm cBOOOAHBIX aMHHOKHCIOT CEJIE3€HKH HOPOK IIPU Pa3HBIX CpPOKax
XPOHUYECKOTO BO3JICHCTBYS MAJTBIMU JJ03aMu paauanuu, M+m, Mr/100 r TkaHu

JelcTBne panHaiIHH 1B TCWCHHe
Hopma
AMHHORHCROTH 2-x ner 3x ner
n-§ n-4 n-4
JuzvH 0,13+0,03 0,17+0,02 4,13+0,01
Ducrapem 0,030,006 0,04+0,005* 303+0,004
AprivmH 0,060,011 0,13+0,01 009+0,03
Oxcunponun 0 0,8+0,01 017£0,01
OpauTian 0,02+0,003 0,006 £0,001* 020,002
Acnaparynosas KMCRoTa 0,15+003 0,23+0,02* 0,160,001
Tpeotaz 0.07+0,016 0,0910,01 007 0,007
Cepun 01+002 0,17 +002% 0142001
CayraMuHOBAY KMCHOTA 0,640,013 0,4910,04 032+0,04*
Tponsm 0,09+0,02 0,09+0,000 007 +0,005
Cmums 0,16+0,03 0,20+0,02 Q15+0,002
Annrun 0,20+0,04 0,17+0,02 013:+0,01
Lucrevm 0,001+0 0,02+0* 0,02:+0,002*
Bamn 0,06+0,01 0,110,000 410002
Mernoumu 0,040,008 0,005 +0,004 003+0,005
Hazonediuypmu 0,04 £0,007 0,06 £0,004 205+0,005
Jetinpe 0,13+0,02 0,14 0,01 € 11+0,009
Typoaus 0,070,001 0,08:£0,009 DD6+0,005
Denmnananim 0,09+0,02 0,09+0,007 007+0,005
_ Cymma 2,100,442 2,38+0,22 1,780,220
*- p<0,05 (pa3HuIa JOCTOBEPHA)
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Y HOpOK, MOJBEPraBIIUXCS OOJTYYCHHIO B TEYEHHWE 2-X JIET, TOBBIIIEHO COJEpKAHHE
TUCTUANHA, acCllapariHOBOM KHCIIOTBI, CEpUHA, LMCTEMHA, BAJIMHA W CHUXXEHO KOJIUYECTBO
opHutHa. CymMmMa CBOOOJHBIX aMUHOKHCIIOT OT HOPMBI MPAKTUYECKH HE OTIMYaeTcs. Y HOPOK,
MOJIBEPTIINXCST OOJIyYEHHIO B TE€UYEHHE TpeX JIeT, B Iyje CBOOOJHBIX aMUHOKHMCIOT W3MEHEHHH
MEHBIIIE, YeM B IIyJ€ [BYXJIETHUX, BEpPOSITHO, B PE3YJIbTATE€ aJaNTalMOHHBIX IIPOLIECCOB B
opranusme. CHIUKEHO COJIEp)KaHUE TITyTAMUHOBOM KUCIIOTHI U MOBBIIIEHO COAEPKAHKE LUCTEHHA.
B cymMe cBOOOAHBIX aMMHOKHUCIIOT CEJIE3€HKU HAOJI0JaeTcsl TeHACHIUS K CHIKeHuto. Cene3eHka



SBJISICTCSI UMMYHO-KOMIIOHCHTHBIM OPTaHOM M HM3MEHEHHE TMyja CBOOOJHBIX aMHUHOKUCIOT
CBUCTENHCTBYET O BIUSHUU MAJIBIX 103 paauallii Ha ee OeIKOBBI 0OMEH.

Konnaeen xootcu nopok npu 08yxiemuem 6030€UCMEUlU IK302EHHbIX U UHKOPNOPUPOBAHHBIX
PAOUOHYKIUO08.

N3BecTHO, 9YTO aMUHOKHMCIIOTHBIN COCTaB WHIUBUIYAIbHBIX OCJIKOB SIBJISICTCS OYCHb TOYHOM
XapaKTEPUCTUKON MX YHCTOTHI U CBOMCTB. CpaBHUTENbHOE M3YUY€HHE aMHUHOKHCIOTHOTO COCTaBa
KOJIJTareHa KO>XKM M KOCTH HOPOK Pa3HbIX BO3PACTHBIX T'PYIIl MO OTHOUICHHIO K HOPME IMO3BOJIMIIO
MPUATH K 3aKJIIOYECHUI0 O TOM, YTO OTBETHAsl PEAKIMS OpraHM3Ma Ha COYETAaHHOE BO3/CHCTBUE
WHKOPITIOPUPOBAHHBIX PAJAMOHYKIUIOB M BHEIIHETO XPOHUYECKOTO OOJYYCHHs] MaJbIMH JI03aMH
paauanuu BECbMa 3HA4YMTENbHA. Tak, ONpenesieHuEe aMHUHOKHCIOTHOIO COCTaBa IIPENaparoB
KHCJIOTOPaCTBOPUMOro KoJutareHa (tadi. 4), mpeicTaBjIeHHOr0 B OCHOBHOM | ThoM KoiuiareHa (¢
He3HauuTelbHbIMU Jo0aBkamu III Tuma), mokasano, 4To B KOJUIareHe KOXXH HOPOK CTaTUCTHUYECKHU
JIOCTOBEPHO  YBEJIIMYMBACTCS  COJEpKAHUE JIM3MHA - aAMHMHOKHCIOTBHI, OTBEUalonied 3a
MEKMOJICKYJISIPHBIC CIIMBKH [3].

Tabmuua 4. AMHUHOKHUCIIOTHBIA COCTaB KHUCIOTOPACTBOPUMOTO KOJIareHa KOXKH HOPOK TpPHU
pasHBIX CPOKaX XPOHUYECKOTrO BO3ACHCTBUU MalMMU jo3amMu paguanuu (octatku Ha 1000
OCTaTKOB)

Jehcrasie pagsais B nqer;ne
Homea
AmnHorucnora 2-x ner 3x ner
[ %3 o-4 n-4

Oxcummani 4802027 240+0,58* 1,20+0,36*
JIvavu 4,44+0,33 3055 £0,54 3252+081*
Mucrvawn 4,68+0,19 318+12 248+0,34*
Aprvsnam 46, 70+0,70 5012+2380 4612x175
OxchnpoanH 10,10£2,15 89401646 S205+436*
ACRAPArMHOBAS KIAC/I0TA 17,64+£1.83 S522+113* 60,20+2.10*
Tpeouns 8,76 0,39 2382+0,63* 8B82+1,65*
Cepuit B42+:0,46 3837+0,77 4112+081*
I'IyTaMUHOBAS KMCNOTA 4,22+ 46 9157 +143% 98.62+2.30*
Tiposwe 14,56+218 10432 +4,54* T1A2+11,52
T svmaem 516227 32180597 36L90+9,33
Ananvu 105,32+0.91 104974328 118, 40:4.05*
1lucrens 1] 182+0,64 : 1]
Banun 3.54+123 2297 +1 80 23,02+0 81
MeTHOHMR 384 0,00 260+0,72 0,30+0,05*
Msonedumn 6,64 20,26 1135 +087* 13,87 £2,01*
Jefpm 296:0,24 ' 2975+1,08* 32,352,514
Tvposuu 4184009 127+032* 0,60 011
DeHMALNAHMH 9.16:20.66 935+105 917161

*- p<0,05 (pa3HuIa JOCTOBEPHA)

Hapsiny ¢ aTuM cHukaercs colep’kaHue OKCUIM3WHA U OKCUIPOJIMHA - aMUHOKHUCIIOT, HE
HMMEIOIIUX COOCTBEHHOTO KOIOHA U TMOMAJA0NINX B MOJUTNIENTHANBHYIO IIEMb, IpU cOOpKe Oenka Ha
MaTpHIle B BHJIE CBOUX MPEIIICCTBEHHHKOB - JIM3UHA U TpoJrHa [4]. OKCHIIPOIIMH U OKCHJIM3HH B
MOJIEKYyJie KoJulareHa oO0pa3yloTcs B pe3ylbTaTe IOCTCUHTETHYECKOH MoauduKanuu yxe
COOpaHHON MOJUMENTUIHON Lenu OeTKOBOM MOJIEKYJIbl C IOMOIIBI0 (PEPMEHTOB JHU3WI- H
nponuiaruapoxkcuuasel. Jns ¢GyHKIMOHMpPOBaHUS O0OUMX (EpPMEHTOB HEOOXOIMMBI CBOOOIHBIH
kuciopon (O2), a B kauecTBe KOGAKTOPOB M KOCYOCTPATOB - aCKOPOMHOBASI KMCJIOTA,
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o-keTormytopar u Fe** [5, 6]. KomuuecTBeHHOe CHIDKEHHE OKCHIPONHMHA M OKCHIM3WHA B
mpemapaTax KoJlareHa MOXKET OBITh pe3yabTaTOM CHUXKEHHS aKTHMBHOCTH O0OMX (EepPMEHTOB
(mponwin- W IM3WITHAPOKCHIIA3kl). M3BecTHo, 4uro o00a depmMeHTa BBICOKOCTICIHU(PUYIHBI B
OTHOLICHUM pa3MepoOB M KOH(POpPMALMM MOJIEKYJIBl CcyOcTpaTa (MOJEKYNbl KoJJlareHa) |
AMUHOKHCIIOTHON TOCJEI0BaTeIbHOCTH BOJHM3U OKUCISEMOro oOcTaTka. BO3MOXXHO H Jpyroe
O00BSICHEHUE CHIDKEHHOTO KOJIMYECTBa OKCHUIIPOJIMHA M OKCHJIM3WMHA, a UMEHHO 33JelCTBOBAHUE
TUX AaMUHOKHUCIOT B MEXMOJIEKYJISIPHbIE KOBAJEHTHbIE CIIMBKH, YTO HE JA€T BO3MOXKHOCTHU
OIpeNIeNIuTh MX B CBOOOAHOM BHJE Mocie ruapoiu3a. [loMMMo yKa3aHHBIX OKCHIIPOJIMHA U



OKCUJIM3MHA B aMHUHOKHCIIOTHOM COCTaBE IPENapaTroB KHUCIOTOPACTBOPUMOIO KOJUIAT€HA KOXH
HOPOK HAONIONAIOTCSl 3HAUMTENIbHbIE W3MEHEHHs W 10 JPYI'MM aMUHOKHCIOTaM. Tak,
YBEJIMUYMBAETCS JU3WH (AaMUHOKHUCIIOTAa, OTBEYAlOUIasl 3a BHYTPH- U MEXMOJEKYJISPHbIE CIIUBKH
KOJIJIAareHOBBIX CTPYKTYp [7]). Y IByXJIETHMX HOPOK OTMEUYCHO CTATUCTHYECKH JJIOCTOBEPHOE
CHW)KEHUE TUCTUJIMHA, T. €. MOYKHO MPEANOJIONKUTh, YTO KPOME OKCUJIM3WHA U OKCUIIPOJUHA 3Ta
AMHMHOKHCIIOTA TAaKXKe 33/IeCTBOBaHA B MEXMOJICKYJISIPHBIX ciIiBKax. HabmromaroTcs n3aMeHeHHs B
COJIepKaHUU MPOJIMHA U TJIMLHMHA - aMUHOKHCIIOT, KOTOPBIE HAPSALY C OKCUIIPOJIMHOM MOJEIUPYIOT
JIEBYIO CHUpPalb KaXJOW M3 HAaTUBHBIX o-1 M -2 neneil Moijiekynbl KojulareHa. B Moiekyse
KOJUIareHa Bce TpH crupaiu (aBe o-1 u oaHa a-2 1enu OpHUEeHTHPOBAHBI MapajlIeIbHO U BMECTE
00pa3yroT npaByko cynepcnupais) [8], T. €. "3BMEHEHUs B COACPKAaHUU UMEHHO STHX aMHHOKHCIIOT
MOT'YT IPUBECTU K ONPEIEICHHBIM HAapyLIEHUsM B KOJUIAr€HOBOM crimpaiu. Eciou ke ydecTb, 4To
Ha ITOBEPXHOCTH BCEX KJIETOK >KMBBIX OPraHU3MOB €CTh KOJUIAr€H-UyBCTBUTEIBHBIE PELIETITOPHI, TO
W3MEHEHUsT B KOJUIAr€HOBBIX CTPYKTypax BHEKIIETOYHOIO MAaTpUKCa MOTYT BIUATH Ha
(YHKITMOHATTLHOE COCTOSIHUE KJIETOK, C KOTOPBIMH OHHM KOHTAaKTHPYIOT (muddepeHIrpoBKa,
npoaudepalys, HanpaBIeHHOCT, OMOXUMUYECKUX MPOLECCOB B KieTke). Kpome BblllleyKa3aHHBIX,
OTMEUYEHBI 3HAYUTENbHbIE H3MEHEHUS U 110 IPYTMM aMUHOKHUCIO0TaM. Tak, yBelIuueHue coaeparaHus
acrmapariHOBOM M TIyTaMUHOBOM KHUCIOT OyAeT crocoOCTBOBAaTh YBEIMYEHHIO OTPUIATEIILHOTO
3apsga Mosekysbl. Bo3pactanue copepiaHHUs aclaparMHOBOM KHUCIOTHI, JIM3MHA M aprUHUHA
OTpa3uTCs Ha yHcie AoMeHOB Apr-JIuz-Acm, OTBETCTBEHHBIX 3a aJre3UI0 KIETOK Ha (udpuiie
koutareHa [9]. YBenudenue conepkanusi TPEOHUHA U CEPUHA MOXKET CIIOCOOCTBOBATh YBEIHMUCHUIO
CBA3BIBaHUs yriieBOJOB. C MOBBIILIEHHEM B aMUHOKHCIOTHOM COCTABE KOJUIAr€Ha ajJaHWHA, BAJIMHA,
M30JIeM1IMHA U JIENIMHA BO3PACTAET HKECTKOCTh KOJUIAr€HOBOM CIUPAIH.

Konnazen xoowcu nopox npu mpexiemnem 8030eicmeull IK302eHHbIX U UHKOPHOPUPOBAHHBIX
paouonykauoos. 1lpu cpaBHEHMM aMMHOKHUCIOTHOTO COCTaBa KoJjulareHa KOXH JABYX- U TPEXJIETHUX
HOPOK, MOJBEPraBUINXCS BIUSHUIO MallbIX 103 pajualuu, oOpamaer Ha ceOsd BHUMaHUE CXOACTBO
W3MEHEHUH U J1aXke UX yriIyOJIeHue y HOpPOK TpEeXJIETHEro Bo3pacTa. Tak, eciii B aMUHOKUCIIOTHOM
cocTaBe KoJulareHa JBYXJIETHHX HOPOK HaOJI0AaNach JUIIb TeHACHIUS K U3BMEHEHUIO COJepKaHUs
psAga aMUHOKHUCIIOT (OKCHUIIPOJIMH, allaHWH, CEPUM, TUCTUAMH), TO y TPEXJIETHUX U3MEHEHUS ITHX
aMUHOKHCIIOT - MOCTOBEpHBI. Kak M y NBYXJIETHUX HOPOK, HAOIIOJAETCS CHUKEHHE COJIEp>KaHUs
OKCWJIM3MHA U OKCUIIPOJIMHA, BEPOSITHO, B PE3YJIbTATE CHUKEHMSI aKTUBHOCTH COOTBETCTBYIOIIUX
OKCHJa3 M HapyIIEHUS INPOLECCOB IMOCTCHHTETUYECKON MOAM(UKALMU MOJEKYNbl KOJlareHa.
CHuxeHme coJiepKaHusl THCTUIMHA U TOBBILIEHUE JIN3UHA MPUBEAYT K U3MEHEHHUIO TUIIA CIIUBOK B
MOJIEKYJle KojulareHa. M3MeHeHune conepxaHus OKCHUIIPOJIMHA U IPOJIMHA MPUBEJET K HApYLICHUIO
criupayii KojutareHa. Bo3pacranue conepikaHusi acriapariHOBOW KHUCTOTHI (KaK W TJIYTAMHUHOBOW),
KpOME YBEJIMUYEHUS OTPULATEIBLHOIO 3apsAia MOJIEKYJIbI OTPA3UTCS U HA YHCiIEe TOMEHOB Apr-Inu-
Acr, OTBETCTBEHHBIX 3a aJre3uto KJIeTOK Ha ¢pubdprmie kosutareHa [9]. CTaTHCTHYECKH TOCTOBEPHO
MOBBIIIAETCS. COAEPKAHME TPEOHMHA M CEPHUHA, YTO OTPA3UTCS HA CBSA3BIBAHUU YIJIEBOJOB C
MOJIEKYJION KoJutareHa. Tak e, Kak M B KoJUlareHe ABYXJIETHUX HOPOK, BO3pAacTaeT CojepiKaHHe
aJlaHWHa, BaJIMJIa, U30JEHIIMHA U JEHIMHA, YTO IPUBEAET K BO3PACTAHUIO )KECTKOCTH KOJJIAr€HOBOU
CIUPATIH.

Konnazcen xocmu kopok npu 08yxiemuem 8030€UCMBUU IK302EHHBIX U UHKOPNOPUPOBAHHBIX
Ppaouonykauoos. AMHHOKUCIOTHBIM COCTaB KoJulareHa KOCTH HOpPOK JIBYXJIETHErO BoO3pacTa
MPHUBEJICH B Ta0II. 5.
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Tabnuua 5. AMMHOKUCIIOTHBIM COCTaB KUCIOTOPACTBOPHUMOIO KOJJIareHa KOCTH HOPKH TpH

Pa3HbIX CPOKAX XPOHUUYECKOTO BO3AECUCTBUA MabIMU 103aM panuainuu (octatku Ha 1000 ocTaTKoB)



NeficTanc pagssagsi B TeucHHe
: Hopaa
AMMHOENCTITL . 2-x meT 3-x nev
2] 4 n-d

Oxcuavavn 541021 0,25 4]
Jusun ] 7T BL0AS 105,428 31* 86,10+0,31*
THCrmsn 6,50+0,65 13214.51* 16,00+0,16*
Apriovus 49,40+1,63 ) 112+23,9 54401098
OuCHITPOAME 75201491 530 0
Acmaparusonza XucioTa 68,76+5,18 36,87 +13,31 85,00+043*
Tpeorsm 29,6159 4625+8 88 55871057
Cepunt 4276219 287784 50,37045°
TAyTAMHEOBAY KMCIOTR 105,964 .60 166,45 +25,74* 200,30 +5,66*
Ilpamem 100,76:£8 .89 4125+10,22* 28,102,31*
T'meumn 2620408 171132 59,0710,44*
Arauun 101,06 3,69 #,151624% 84, 40+051*
Hwcremnn 0 10,37+1,42 6,00+010
Banun 2330+2.33 41,00£4,70* 50,300,433
MeTWOHRMH 87+034 20.90+0,72* 25,70+0A1*
Maoaeitunn 15,5+0.82 50,62£0,96* 50,20+0,61*
Jefinpor 426+0,93 106,15 +6,67% 96,60+2,44°
Tvpoasm 10,561,225 2790+1,63* 2500038
Derninananue 138510,88 I27+2,18* 23,00+0.23

*- p<0,05 (pa3HuIia 10CTOBEpHA)

Kaxk BUHO, B KOJUIAr€éHE KOCTHM HOPOK IPOUCXOIOAT OCO6BIG n3MeHeHnsd. Bommanwne
MPUBJIICKACT HEOOBIYaHO HU3KOE KOJIMYECTBO TIJIMIMHA W TPOJHMHA, YTO COBEPIICHHO HE
COOTBETCTBYET TaKOBBIM B MOJIEKyJe KoyulareHa. TOpMO3HTCS, a TO M BOBCE IPEKpPaIIaeTcs
mporecc 00pa3oBaHUs OKCUIIM3MHA U OKCHUIIPOJIMHA B COCTaBE MOJEKYJbl. DTO CBHJIETEIBCTBYET O
HapymICHUU €€ MOCTCUHTCTUUYCCKHUX MOIIH(l)I/IKaHI/IfI, OCYHICCTBIAIOIUXCA C IMOMOLIBIO JIM3WJI- U
nponwiruapokcuinas [5, 6] ITo moaydeHHBIM JaHHBIM MOKHO MPEANOJOXKHUTh 3HAYUTEIBHOE
BJIMAHHUEC MAJIbIX O03 paJualnn oo HETIOCPCACTBCHHO HA YIIOMAHYTBIC BBIIIC q)epMeHTBI, 00 Ha
WX CyOCTpaThl - IPOJIHH, JTU3UH U y3HaBaeMblid (PEpMEHTOM Y4acTOK Ha MOBEPXHOCTH MOIIEKYIBI
KoJuiareHa. Pe3xoe MoBEIIIIEHHE COJACPpIKaHUA JIM3WHA U TUCTUAWMHA MOXKCT IMMPHUBOJIUTH K 6OJ'II>IHOMy
KOJMYECTBY MEXKMOJEKYJSIPHBIX CIIMBOK M 3HAYUTEIBHOMY CHH)XKEHHMIO PacTBOPUMOCTHU
n3yqaemoro Oenka. ConepkaHue TIIYTAMHHOBOM KHCIOTHI moBbimaercs Ha 30 %, d4ro
TEOPETUYECKH MOJKHO MPHUBECTH K YBEIMYEHHUIO OTPHUIATENHLHOTO 3apsna Moiekynbl. Cremayer
OTMCTUTHb, YTO HU3MCHCHHA B KOJUIAr€HEC KOCTH KaCaroTCAd IPAKTHUYCCKU BCEX aAMHWHOKHUCIIOT.
XapakTep W3MEHEHHWU B aMHUHOKHCIOTHOM COCTaBe M3y4aeMbIX IIperapaTtoB, CKOpee BCero,
CBUACTCIIBCTBYECT O KOBAJCHTHOM CHIMBAHHMMU KOJUJIar€Ha C HCKOJUIArCHOBBIMU KOMIIOHCHTAMM.
[IpyunHONl  KOJMYECTBEHHOTO YMEHBIIECHUS ONPEACNCHHBIX aMUHOKUCIOT MOMXKET OBITh
OKpaHUPOBAHHUEC HX AMHUHOIPyHIl COCIWHCHUSIMU paanquﬁ npupoabl, BXOAAIIHUX B COCTaB
COCIMHUTENIbHO-TKAHHOTO MaTpuKca B HOpME (pe3ylbTaT CIIMBKH C TJIMKO3aMHHOTIIMKAaHAMH,
IJIMKOMPOTEMHAMU M 1p.). He HMCKiII04eHO MHKOpIOpHUpOBaHHME PaJMOHYKIUIOB B OEJIOK M HX
MoauduIMpyroIiee BIUsIHIE Ha aMUHOTPYIITY OMPEAeIIeMON aMHHOKHCIIOTHI.

Konnacen kocmu Hopox npu mpexiemuem 6030€UCmEUU IK302EHHbIX U UHKOPNOPUPOBAHHBIX
paouonykiuoog. VIameHeHus, HaOmOJaeMble B aMHUHOKHCIOTHOM COCTaBe KoJUlareHa KOCTH
IBYXJIETHUX HOPOK, emie Oojiee SpPKO MPOSBISIFOTCS B KOJIareHe KOCTH TpexXJeTHHX Peskoe
CHIDKCHUE TIUIIMHA B COCTaBe Mperapara KoJUlareHa CBUACTEIBCTBYET O KOMIUIEKCHOW TPUPOJIE
3TOro OeNka C JPYruMHU COSIUHCHHSIMH. B mpenapare OTCYTCTBYIOT OKCHJIM3WH W OKCHIIPOJIHH,
BEPOSATHO, U3-3a MOJTHOTO
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TOPMOKEHUSI aKTUBHOCTU JIM3WI- U MPONWITUAPOKCHIIa3. Bospactanuwe konuuecTBa JU3WHA U
THCTUAVHA IMOATBCPKIAACT YBCIMYCHUC BHYTPHU- H MCKMOJICKYIISAPHBIX CHIMBOK. VBenuyeHue
COJIep>KaHusl aclaparuHOBOW W TIIYTAMUHOBOM KUCIIOT JOJKHO YBEWYHUTHh OTPHUIATEIBHBINA 3apsi
MOJIEKYJIBI, YTO, B CBOIO OYEpE/ib, MOXKET CKa3aThCsA Ha TPOIeCcCcax KalTbIHM(PHUKAIMUH KOCTH. B
pe3yNbTaTe U3MEHEHUS COACpKaHUs apTUHUHA, TTUIMHA U acTIapariHOBOM KUCIOTHI U3MEHSETCS U



YHUCIO JEMOHOB, OTBETCTBEHHBIX 3a are3ui0 KJIETOK Ha (uOpmiuie KosulareHa. YBelIUUYEHHE
COZIep)KaHUsl BaJMHA, METHOHMHA, H30JIeHIMHA W (EeHWIANIaHUHA TpPHUBEIET K YBEITUYCHUIO
KECTKOCTHU KOJUIAr€HOBOM CIIHPAJIH.

BbIBOABI. YCTaHOBJIEHA M3MEHEHUS B IyJe CBOOOJHBIX aMHHOKHCIIOT CHIBOPOTKH KPOBH,
II€YEHH, CEJIE3CHKH, a TAKXKE B MHAUBUIYAIILHOM O€JIKe COeIMHUTENbHO-TKAHHOI'O MaTPUKCa KOCTH
M KOXHM - KojutareHe. TkaHu pa3zHOW crerupuuHOCTH (KpOBB, MEYCHb, CEIE3EHKA) HEOTHO3HAYHO
pearupyroT Ha XpOHHYECKOE BO3ACHCTBHE MAJBIX 03 PaJvaluy U OTIMYAIOTCS APYr OT Apyra
KOJIMYECTBEHHBIM HAOOpOM OTJENBHBIX AMHHOKHCIOT MpPHU HEU3MEHEHHOM HUX CYMMapHOM
cojepkaHuu B obOmem myne. KpoBp sBisieTcs HMHTErpalbHbIM IOKa3aTeleM OpraHu3Ma.
OTHOCHTENBHO HEOOJBIINE M3MEHEHHUS B IIyJie CBOOOJHBIX AMHUHOKHCIOT CHIBOPOTKHM KPOBU B
YCIOBMSIX JUIMTENBHOTO BO3ACHCTBUS MajbIX 103 PaHaliid MOTYT OTPaXkaTh MPUCIOCOOUTENIbHBIE
BO3MOYKHOCTH OpraHu3ma. MoJekynaa KoJulareHa KOCTH W KOXH, CHHTe3upyemas Ha (oHe
CPaBHMUTEIBHO HE3HAYUTEIBHBIX M3MEHCHMM B TIIyJ€ CBIBOPOTKM KpPOBH, II0 CBOEMY
AMUHOKHCIIOTHOMY COCTaBY 3HAYMTEJIBHO OTIMYACTCS OT TaKOBOW B HOpMe. M3ydeHue npenaparos
KOJUIareHa KOXKM M KOCTHM HOPOK, B T€YCHHME ABYX M TpeX JIET NOJBEPraBIIMXCS COYETAHHOMY
BO3JICUCTBHUIO DK30I'€HHBIX U HMHKOPIIOPUPOBAHHBIX PAJUOHYKIIAIOB, IPUBOAMT K 3aKIHOYEHUIO, YTO
B OTJIMYME OT JPYrUX OOMEHHBIX MPOLIECCOB BHEKJIETOUHBIH COEIUHHUTEIbHO-TKAHHBI MUTpPUKC
npeTepreBaeT 0coobie n3MeHeHus. [Ipy cpaBHEHHH aMUHOKHCIOTHOTO COCTaBa KOJUIareHa KOCTH U
KO>KM HOPOK Pa3HBIX BO3PACTHBIX IpyNI oOpaiiaeT Ha ce0s BHUMAaHUE ITOYTH I0JIHAS aHAJIOTHUs
KAueCTBEHHBIX M3MEHEHHH. DTO CBUAETEILCTBYET O TOM, YTO BJIMSHHE MaJbIX J03 paJdalud Ha
KOJIJIJAr€HOBBIE CTPYKTYpbhl HE 3aBUCHT OT €ro TKaHeBOH Jsokanu3zauuu. OTMeuyeHo, 4To ocoOble
U3MEHEHUsI NPOUCXONAT B KOCTU. VI3MEHEHHs B aMUHOKHCIOTHOM COCTABE €€ KOJUIAr€HOBBIX
CTPYKTYp OJHOHAIpaBJIEHbl C TaKOBBIMH B KOXe€, HO Ooyiee spKO BbIpakeHbl. B pesynbraTe
IIPOBEACHHBIX MCCIIEJOBAHUNA €CTh BCE OCHOBAHHWs IpEANoJararb, YTo IIOJ ACHCTBUEM paavaluu
KOJUIAr€HOBBIE CTPYKTYPbl KOCTHOM TKaHM CIIMBAIOTCA € HEKOJJIAar€HOBBIMH KOMIIOHEHTaMU
(BO3MOXKHO, TJIMKO3aMHHOIVIMKAHAMU WJIM CTPYKTYPHBIMU TIJIMKOIIpoTeMHamu). Yrto KacaeTcs
KOJUIareHa KOXKH, TO HAJIMYHME B Mpenaparax HEKOJUIAr€HOBBIX KOMIIOHEHTOB MaJIOBEPOSITHO, XOTS
MoUUIMpYIOIIee BIUSIHUE paJualii, HECOMHEHHO, nMeeT MecTo. CorocTaBiIeHne N3MEHEHUH B
AMUHOKHCIIOTHOM COCTaBE KOJIJIar€Ha KOCTH, KOKU U IyJIa CBIBOPOTKH KPOBH IPUBOIUT K TOMY,
YTO B JAHHBIX YCJIOBHSX IOBBIIIEHHOTO pacnaja, Mmo-BUAMMOMY, Ne(EKTHBIX MOJIEKYJ KOJIareHa
He mnpoucxoaur. Haubomee  BO3MOXHBIE NPUYMHBI - HW3MEHEHHS B  aKTUBHOCTHU
KOJUIAr€HOJIUTUYECKUX (PEPMEHTOB WJIM HSKpPaHHU3alUsl HEKOJIJIareHOBBIMU KOMIIOHEHTAMHU y4acTKa,
y3HaBaeMOro KOJUIAreHa3ol, SBISIOLIENCS MYCKOBBIM ()EPMEHTOM MNpPU PACLICTIIICHUH MOJEKYJIbI
KOJUIareHa, aKTUBHOCTh KOTOPOl OCOOEHHO BBICOKAa B KOCTHOM TKaHM HOPMAaJIbHOI'O OpraHu3Ma

[10].
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H. B. Ponuonosa, JI. M. Maxyra, E. 1. lomamesckas, b. A. 'opckuii, I'. b. HakopeHnok
N3MEHEHHUA B CTPYKTYPE KOCTHOI'O CKEJIETA
B CBSI3U C UHKOPIIOPALIMEN PAJTMOHYKJIHUJIOB

C wuCnonp30BaHHEM METONOB THCTOJIOTHH, OBJICKTPOHHOM MHKPOCKOIMM ¥ PaJUOXHMHH HCCICHOBAIN
COCTOSIHME KOCTHOTO CKeJleTa Y JKHBOTHBIX (MBINICBHUIHBIC TPHI3YHBI, HOPKH), OOHTAIONIMX B 30HE OTUYXKICHUS.
Onpeneneno copepxanue Sr, 1¥7Cs, 1¥*Cs B kocrax 3a nepuon 1989-1993 rr. OnucaHbl M3MEHEHUS B THCTOCTPYKTYpE
MIEPUOCTA, FHAOCTA M KOMITAKTHI KOCTH, a TaKXKe B MeTadNu(pU3apHON ImIacTuHKe pocta OOCYyKIaroTcst ONOIOTHIeCKUe
MEXaHH3MBI BBISIBIICHHBIX U3MEHECHHH.

Knuanyeckre HaOMIOACHUS K Pe3yabTaThl IKCIEPUMEHTAIBHBIX UCCICIOBAHUN TTOCIECIHUX
JIET TOJIHOCTBIO ONPOBEPIJIM INPEICTaBIEHUE O BBICOKOW PaJMOpPE3UCTEHTHOCTH KOCTHOW TKaHH.
KoctHas  Tkawp  oOmamaer  cmocOOHOCTBIO  JICIOHHpOBaTh  pamuonykiauael  (PH).
Mopdodusnonornueckorr 06azoii kymynupoBanus PH sBisercs yHuUKanbHash CTPYKTYpa,
XUMHAYECKHI cocTaB M Merabosm3Mm KocTHOM Tkanu [1, 7]. Ocobo omaceH NSy, apnmsromHiics
OCTEOTPOIHBIM 3JIEMEHTOM € OOJbIIMM IMEPUOJOM IOJIYypaclaaa, KOTOPbIM 3arpsi3HeHa 30Ha
OTUyXkIeHHs M Apyrue paifomel. °Sr ¢ukcupyercs B KOCTH, 3aMellas KadbllMii B KpUCTajle
OKCHAIIaTUTa, B PE3YJIbTATe Yero B KOCTH CO3/aeTCsS MCTOYHHUK XPOHUYECKOro oOiydeHus [2, 7].
OTO MOXET NPUBOJIUTH K PA3BUTUIO MATOJIOTHYECKUX W3MEHEHHUH B KOCTH, KOTOPbIE U3yUYECHBI €lle
Mano. CinenyeT yuYuTbIBaTh, YTO KOCTHAS TKAHb U €€ KJIETKH SIBJISIIOTCS JIEMEHTaMH KPOBETBOPHOI'O
MUKpOOKpYykeHus. JlenmonupoBanue PH B KOCTHM MOMET CyLIECTBEHHO MOBIUATH HAa IPOLIECCHI
KpPOBETBOpEHMsI B KOCTHOM Mo3re [3]. 3a rojpl, mpomieaime nocie aBapuu, 4acToTa MOSBICHHS
XPOMOCOMHBIX ab0epaliii B KJIETKax KOCTHOIO MO3ra Y KHBOTHBIX He yMeHblIaeTcs [5]. B cBsi3u ¢
KOHCEpBaTU3MOM KOCTHOM TKaHU NOCTpaJMallMOHHbIE W3MEHEHHS B HEM MOIYT IpPOSBUTHCS B
OTJAJICHHbIE CPOKHM IIOCIIe aBapuu. YK€ ceiyac BO3pOC YpOBEHb 3a00JIeBaHUI ONOPHO-
JBUTATEIbHOrO ammapara, oco0eHHO y aerei. [loaToMy u3yueHue COCTOSHUS KOCTHOW TKAaHU U
KOCTHOT'O CKEJIETa y )KMBOTHBIX B YCIOBUAX OOUTaHUs B 30HE OTUYKICHUS aKTyalbHO.

3amaya Hacrosuiedl paOOThl - M3yuyeHUE CTPYKTYPHBIX H3MEHEHUH B KOCTH IKHBOTHBIX
(MBIILIEBUAHBIE TPBI3YHbI), OOUTAIONIMX B 30HE, M HOPOK, COJEpKaIIMXCs Ha 3BepodepMe oTaerna
sKcrepuMeHTanbHoN paanooduonoruu kuBoTHbIX HTL] HITO «ITpunstsy».

Marepuan u MeTo/1bl HecaeJ0BaHus. B kauecTBe 00BEKTOB IS MCCIIEI0OBaHUS OTIIOBICHO
B €CTECTBEHHBIX OMOIIeHO03ax 35 B3POCIBIX JIECHBIX MBIIIEH M MOJEBOK, 13 HUX B 30He YADC - 19
KUBOTHBIX, Ha YCJIIOBHO YHUCTBIX TEPPUTOPHUAX - 16 KUBOTHBIX. DTH XKMBOTHBIE HE CKJIOHHBI K
MUTpalliH, [TOCKOJIBKY OHM Ha MPOTSIYKEHUH BCEW CBOEW KM3HU yHOTpeOssuiu 3arpsizHeHHbI PH
KopM. Marepuas ot HOpok ObLT B3sT B 1992 1. (6-Mecsiunbie u 2-roandnbie ocobu) u B 1993 (1-i 2-
rogugHbie 0codn) - Bcero 10 xuBoTHBIX. Kak KOHTpOIb, ObUIH OTOOpAIIN KUBOTHBIE aHAJIOTHYHOTO
Bo3pacta Ha 3Bepodepmax (r. Uepkaccel, r. XXutomup). i rHCTOIOrMYECKUX HCCIEIOBaHUN
TpyO4aThie KOCTH KoHeuHocTel (ukcupoBanu B 10%-HoM HelTpaisHOM popmanune (3-4 Henenn),
3aTeM MPOBOIMIIH JEKAIbIIUHAIINIO MaTepuana (2-4 mecsia) B 10%-aom pactBope DJITA umu 8%-
HoM pactBope HNO3, 006e3BoXHMBaN 1 3aKITIOYATH B TapaduH.

I'mcrocpe3bl  OKpamMBagM — IeMaTOKCWIMH-THOHHMH-D03MHOM, TI'E€MAaTOKCHWJIMHOM  IIO
Henadunbay, CTaBUIM THCTOXUMUYECKHE peaklinu: Ha BoisiBieHHe B kocTu [IIMK-nonoxurenbHbIX
cyocranimii  (IIIMK-peaknusi) M cynabpaTUPOBaHHBIX TNIMKO3aMHUHOITIMKAHOB (aJIbIIMAHOBBIM
CHUHHM), KOJJITAT€HOBbIE BOJIOKHA BBISBIISUIM 110 MeTOAY Maiiopu.

JUis 37EeKTPOHHOM MMKpPOCKONMUHM 00pa3ibl KOcTH (ukcupoBain B 2,5%-HOM pacTBOpe
TIIIOTapaliblIeTu/a, HABUISUIA 30JI0TOM M MPOCMATPUBAINA B PacTpoBOM MuKpockomne «Tecma BS-
301». Conepxanne PH (ctponnms-90, muesus-137, mue3us-134) B KocTsAX ckenera y
SKCIIEPUMEHTAJBHBIX JKUBOTHBIX OIpPENEISUIN  Y-CIEKTPOMETPUUYECKUM U PaJUOXUMHYECKUM

Metoaamu Ha 6a3e HITO «IIpunsarey.
© H. B. Poxguonoga, I1. M. Maxyra, B 1. [lomamesckas, b. A. T'opckuii, I'. B. Hakopenok, 1994
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Pe3yabTaThl Hccie0BaHUsl. AHATU3 MOTYYCHHBIX PE3YyIbTaTOB CBHUIETEIBCTBYET O TOM,
YTO Y MBIIICBHUIHBIX I'PBI3YHOB, IOCTOAHHO HAXOOAIIUXCA B YCIIOBUAX 30HEI OTUYXKICHUSA, B KOCTAX
CKeJeTa, [0 CPaBHEHUIO C KOHTPOJIEM, yBenu4unBaeTcs konndectBo PH, u mpexe Bcero cTpoHIus-
90 (tabn. 1). Y HOpok, comepxamuxcs Ha 3Bepodepme BOAM3H ADC W MOITYYaONIHMX KOPM,



3arpsisHeHHBIH PH, B KOCTHOM CKejleTe TakKe MPOMCXOIUT HakomIeHne cTporiusa-90 (tabi. 2). Ero
KOJIMYECTBO B KOCTAX Y HOPOK B pa3Hbie rojbl (1992 u 1993 rT.) mocsie aBapuu ocTaeTcsi IPUMEPHO
Ha OJTHOM U TOM >K€ YPOBHE.

Ta6muma 1. Coneprxkanue PH B KOCTSAX ckeneTa y MBIIICBUAHBIX TPHI3YHOB

PH, Xn/sr uaccw
K rsorrnie
B4y e, g,
Mumne OMOBAS  (OCTH KoMewocTed, 1992) | 11 - 1070 al - 1078 28 - 107°
» nonezas ¢ » 9% i 32-10"¢ 22 -107° 321077
» » (» cxenera  J99% | 54 -107% 31 -0° 14107
» necemmsy (> xoHewHoCTER, 1993) 27 - 107* 55107 43 - 1077
Konrpoms (Kues, Deodanma)
Mumn poMoBas  (xocTH xowewmocred [1992) | 22 - 1077 29 - 107° 19 - 107°
» » (s » 1993) 57 -10* 52 -107°
»  Doremas (» cxenem 9% | 17107 71 - 1077 64 - 10°°
»  Jecls (»  xomewsocrelt 1993 | 30 -10~° 111079 27 - 107

Tabmuna 2. Conepxanne PH B KoCTsIX ckenera y HOPOK

PH, Kn/wr maccw
KnnorHnie
B4ey Bes Wg,
Hopka nososoapenss  (1989) ' 92-10* 15 - 107 38 - 107t
» » 1990 42 - 107 55 - 1072 59 - 1078
» » Q991> 37 -107° 61107 14 107
»  monopas 1993) -0t 17 - 1077 12 1077
Konrpoms OKuromup, Yepracces)
Hopxe noacsoapenns (1989} 85 - 0™ 13-10°* - 1070
» * 1990 18 -0 12-107% 85 - 10°
» » 1991 40 - 10°° 80 - 10 17 - 101
» » aws — 42 - 10" 2100

Hakomnenne cTpoHImsa-90 B KOCTSX CKeJdeTa y MbIIed M HOPOK, SIBIISIFOIIETOCs
KOHKYPEHTOM KaJbIisl TpU (OPMHUPOBAHUU MHUHEPATHHOTO KOMIIOHEHTa KOCTH, HECOMHEHHO,
AOJDKHO CKa3aTbCd Ha HHTCHCHBHOCTU POCTOBBIX M OCTCOINIACTHUYCCKHUX MPOHCCCOB B KOCTH,
CTPYKTYpPE MEKKIECTOYHOTO MaTPUKCA.

Pe3ynbTarthl mccemoBaHUN TOKa3aidM, YTO THCTOCTPYKTypa MEPHOCTa, TEPUOCTATILHOM
KOCTH W OTJCIbHBIX JIOKYCOB ME30CTaJbHONW KOMIIAKTBI Y TIOJOBO3PEJBIX MBbIIIEH Onu3ka K
HOpPMAaJbHOW, WMEET MPOJOJILHO OPUCHTHPOBAHHYIO BOJIOKHHCTOCTH C  OTHOCHUTEIIBHO
PaBHOMEPHBIM PaCIPEICIICHUEM OCTEOIUTOB. B TO e BpeMsi BHYTPEHHUH CJIOH 3HIOCTAIBHOW
KOMIIaKThl M 3HAUUTENbHAasg YacTh Me30CTa OOHapyXHUBAIOT psAJ HU3MEHEHUH, KOTOphIE Y
KOHTPOJIbHBIX 0CO0eH OOBIYHO HE BCTPEUAIOTCSI.

B YaCTHOCTH, KOCTHasd TKaHb 3ACCh HEpPAaBHOMCpHA II0 INNIOTHOCTH, KOJIMYECCTBCHHOMY
pacrpelieieHu0 OCTEOLUTOB M MEXKKJIETOYHOTO BOJIOKHHCTOro BemectBa (puc 1 u 2). B
(GUOPMILTIAPHOM MaTPUKCE OTMEYAIOTCS BUXPEBUIHBIC 3aBUTKH, OYard YIIOTHEHHUS 0€3 BUIAMMOMN
MPOIOJIBHOM OPUEHTUPOBKH KOJIJIAr€HOBBIX BOJIOKOH.
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OcCTeonuThl B MECTaX YIUIOTHEHUS M 3aBUTKOB BOJIOKOH PaCIIOJIOKEHBI CPABHUTEIBHO YaCTO
(50-60 u Gonee B mosie 3peHHs) W HepaBHOMEpHO. OYark KOCTHOW TKaHH C YIUIOTHEHHOH |
W3MCHCHHON apXUTEKTOHUKOW BOJIOKOH BBIJCISAIOTCS 0a30(HIBLHONW OKpAcKoW, MO3TOMY OOIas
KapTUHA KOCTHOM KOMIIakThl B Jauadu3apHbIX 00dacTAX TpyOyaThIX KOCTEH Ha OKpaIIeHHBIX
TeMaTOKCHJIMHOM M 303WHOM Cpe3aX BBINIAAUT MO3auvHo. Kietku (octeonuThbl) B 6a30(UIbHBIX
odarax KOCTHOM TKaHHM OTJIMYAIOTCS OOJBIIMM pa3zHOOOpa3ueM 1o pasmepam, Ghopme, OKpacke u



IJIOTHOCTH pacIpe/iefieHns B MaTpukce. B 3aBUTKax KOJUIareHOBBIX (UOPHWIIII OHH HEPEIKO
pacmnojraratorcsa ruc3iaMu. Takue OTKIOHEHHUSA B CTPYKTYPHOM COCTOAHUHU KJIICTOK U MATpHUKCaA
KOCTHOM TKaHU SABJISIOTCS PE3YIBTATOM HU3BPALICHHOI'O TCUCHHUA OCTCOICHE3A, KOTOpBIﬁ 110 MHOI'UM
IIpru3HaKaM HAIIOMHHACT BCTpG‘Iﬁ,IOH.[HfICH B KOCTHOM IIaTOJIOTHUH HGCOBCpH.IGHHLIﬁ OCTCOI'CHE3
(Osteogenesis imperfecta).

Puc. 1. U3menenus B
KOCTHOM MAaTpPHKCE 110 THITY
HECOBEPIICHHOTI'0 OCTEOTeHE3a;
OKpacka reMaTOKCHJINH-THOHWH-
s03uH (yBenuuenue 400)

Co croponsl »nupU3apHON
XpSILEBOM IUIACTUHKU POCTa B 30HE
Meraduza  3aMETHBI  OOIIMPHBIC
MOJIOCTH W HUTH Pe30pOLuu XpAlia
OpU  KpailHe  HEBBIPa3UTEIbHBIX
NpU3HaKax oO0pazoBaHWs Try0YaToOn
CcyOCTaHIIUM KOCTH, T. €. UMEET MECTO
HapylIeHHUE SHJ0CTAIBHOIO
OCTEOreHesa.

MertasnuduzapHas
IUTACTUHKA POCTa y 6-MECSYHBIX HOPOK XOPOILIO BBIpaK€HA U MMEET XapaKTEePHYIO CTPYKTYpYy B
BUJIE CTOJOMKOB XOHJIPOLUTOB C MpOCIOMKaMu Xpsma Mexay Humu. OHa XOpollo BHAHA Ha
TMCTOINpenaparax, OKpalleHHbIX TIeMaTOKCWIMH-TUOHMH-03MHOM, a TakXe Ipu OKpacke
anmpimanoBbiM cuHuM (pH 1,4). ¥V 6-MecsyHBIX HOpPOK MeTasnudu3apHas IUIACTHHKA BIBOE
MacCUBHEE, 4Ye€M Y JXMBOTHBIX |-TOOUYHOrOo BO3pacTa. Y JKUBOTHBIX 2-FOJUYHOTO BO3pacTa
POCTKOBBIH XpSIIl YK€ HAXOJUTCSI B COCTOSIHUHU, OJIM3KOM K ITOJIHOMY 3aMELIEHUIO KOCTbIO.

OT TemMnoB peNnpoayKUMH XOHIPOLMTOB, HX CO3PEBAHMS M BPEMEHM II€epexoja B
TUNEPTPOGUPOBAHHOE COCTOSIHUE B METa’TU(U3aPHOM XPSAIIE 3aBUCUT CKOPOCTh pOCTa TpyOUaToit
KOCTH, MOA3TOMY KOJMYECTBEHHBIH MOKa3aTelb COJEpKAHUS XOHJPOLMTOB B CTOJIOMKAX MOXHO
HCIIOJIb30BaTh KaK KpUTEpUil ero (pyHKINOHATBbHON OlleHKU. OTMEUEHbI pa3andus B TEMIIaX poCTa
CKeJleTa y JKMBOTHBIX M3 30HBl OTUYXICHHMs W KOHTPOJIbHOW Tpynmbel. B mgucraibHOM
MeTa’nupU3apHOM Xpslle OeApeHHOM KOCTH 1-TOJMYHBIX HOPOK (KOHTPOJIb) BEPTUKAJIBHBIE
KOJIOHKH B 30He runeptpoduu cojepxar 7,2+0,3 XOHAPOLUUTOB, TOT/Ia KaK Y HOPOK €O 3BepodepMbl
B 30HE TaKWX KJIETOK HacuuTbiBaercs 5,1+0,2. DTO CBHIETENBCTBYET O TOM, HYTO TEMIIBI
IIPOAOJIBHOTO pocTa ckenera y Hopok 30Hbl HADC Huxke, 4eM Y KOHTPOJIbHBIX KUBOTHBIX.
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Puc. 2. HepaBHOMEpHOCTH
[pPacroyioKeHHsl OCTEOLMTOB B
KOCTHOM MaTpPHUKCE; OKpacKa
reMaTOKCHIMH-THOHHH-2031H
(yBenmmuenue 280)

B  ¢ubpunnspHom kapkace
nepuocra BBISIBJICHBI 30HBI
eCTPYKIINN " paspymeHus
(UOPHILITSPHBIX ITy4YKOB.
[leprocTanbHasi KOCTh pa3phIXJICHA,
B HEl  BCTpeyaloTCs  Y4acTKU
[pe30pOIIH, 3aMOJIHEHHBIE KIIETKaMHU
¢ubpobnactuueckoro THma. I[lo-
BUINMOMY, 37€Chb HWMEET MeCTO




nporiecc Gpubpo3Hoit ocTeoaucTpodrn. AHATOTHYHBIC YU4aCTKH (PHUOPO3HOTO MEPEPOKIACHHS KOCTH
00HapYyKUBAIOTCS HA 3HJOCTAIBHBIX TIOBEPXHOCTSIX.

Okpacka CTPYKTyp KOCTHM € IIOMOIIBIO MeToJa Maiopu 103BOJWIa BBIABUTH B
9HAOCTAJILHON KOCTU OYaru J€MUHEpaln3alud KOCTHOIO MaTpukca. XapakTepHbIM JJIsl KOMIIAKThI
KocTH HOpOK u3 30HbI YADC sBiIsIeTCS HEPaBHOMEPHOCTH PACIPEICIICHUs OCTCOUTOB (pHC. 2).
3TO OTpaXkaeT HePaBHOMEPHOCTh OCTEOIIACTHYECKOTO IpoIiecca B X0/1e MopdoreHnesa KocTu.

Ha ckaHorpammax B KOMIIaKT€ BBISBJIEHBI CBOEOOpa3HbIEe PACKOJIBl U «IIENTU», MHOIA
3arMmoHeHHOe (GUOPHIUTSIPHOW TKaHbI. BeposiTHO, 3TO IOHBI JeMHUHEpAIH3alMH. B OTAENbHBIX
30HaX KOMITAKThI Y HOPOK, Kak u ) Mbimed u3 3061 YADC, komutareHoBble (GUOPHILIBI MaTpUKCa
TEPSIIOT TUIMYHYIO YIOPSAOYEHHOCTh M HMEIOT BHUJ 3aBUTKOB C YIUIOTHEHUSAMM (IO THILY
HECOBEPUICHHOI'0 OCTEOT€HE3a).

OO0cy:xkaeHne MOJy4eHHBIX JaHHBIX. [Ipy XpOHHYECKOM NMOCTYIIJIEHUH B 30HE OTUYXIECHUS
B Majbix go3ax PH (mpexne Bcero crponmusa-90) B opraHu3M >KMBOTHBIX C IHINEH, BOJAOH, IIPH
BJIBIXaHUU C BO3/YXOM IIPOMCXOAMT €ro IMOCTOSHHOE BKJIIOYEHHE B COCTaB MHUHEPAIN30BAHHOIO
KOCTHOI'O MAaTpUKCa, B PE3YJIbTATE YEro B CHUCTEME KOCTHOI'O CKEJeTa PAa3BUBACTCS KOMIUIEKC
aJalITHBHO-KOMIIEHCATOPHBIX U MAaTOJIOIMUECKUX PEeaKLUii Ha TKAHEBOM U KJIETOYHOM YpPOBHSIX.

Cpenau cTpyKTyp M (PakTOpOB, UMEIOUIMX CYIIECTBEHHOE 3HAUYCHHE B JICOHUPOBAHHH B
koctu PH, cienyer oTMeTuTh BBICOKMI ypOBEHb KPOBOCHAOKEHHUS KOCTH, OOJBIIYIO IUIOIIAIb
MOBEPXHOCTEH KOCTHBIX TpaOeKyll, IPUIeKAIUX K KPOBOTOKY, XapaKTep CTPOCHHsI KPOBEHOCHOTO
pycna, TpopHUECKYI0 KaHATUKYJISPHO-TAKyHAPHYIO CETh B €€ KOMIIAKTe, a TaKKe OCOOCHHOCTH
POCTOBBIX IIPOIIECCOB B X0JI¢ OHTOreHe3a [3, 4, 7].

B Tpy0Ouaroii koctu Hanbosee BrIcOKasi KoHIeHTpausi PH oOHapykeHa B 30Hax Meradusa
(POCTKOBBIX 30HAaX KOCTH), IJie HaOJIOJAaeTCs MHTCHCHBHAsI BACKYJSpHU3alUs C SBICHUSMHU CTas3a
kpoBu [1]. Hamm uccnenoBanus Ha HOpkax u3 30HbI HADC mokaszaiu, YTO HaKOIUIEHHE B KOCTSIX
cTpoHLMA-90 u ne3us-137 conpoBOXKAAETCS CHUKEHHMEM UHTEHCHUBHOCTH POCTOBBIX IPOIIECCOB B
MeTadnU(U3aAPHBIX XPSIIEBBIX MIACTUHKAX U TPYOUaThIX KOCTEH B LIEIOM.
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B nepuocranbHOW M SHAOCTAJIBHONM KOCTH, a TakXe B KOMIIAKTE BBISIBICHBI OYaru
¢ubpo3Hoit ocreogucTpoduu. B 0cCHOBE UX MOSBIECHUS JEKUT IEMUHEpAIN3ALUSA MAaTPUKCA KOCTH,
00yCIOBJIEHHAs AIUMHUHALMEN KaldblMs U1l MOJIEP>KaHUs €ro TOMeocTas3a B OpraHu3Me.

BolsiBlIeHHBIE Yy MBIl W HOPOK M3MEHEHUS B KOCTHOM MATpPUKCE IO THUILY
HECOBEPUIEHHOI'O0 OCTEOr'€He3a OMMCAaHbl y JI0JEH KaK IepuocTajgbHas AUCTPOQUs, BPOXKIECHHAS
XPYIKOCTh KocTel, 6oie3Hs JloOmreliHa, B HameMm ciaydae oOpaljaJioch BHUMaHHE Ha SIBJICHUS
reHEepaJM30BaHHOIO  OCTEONOpO3a U  TOBBIINIEHHOK JIOMKOCTh KocTeil. HecosepiienHoe
KocTeoOpa3oBaHue - 00JIe3Hb, epeAaoIasics 0 HACAEeACTBY 110 ayTOCOMHO-I0OMUHAHTHOMY THUITY.
OOBACHUTD NMOSIBJICHUE TOJOOHBIX HapyIIEHUI B KOCTHOM TKaHU y )KMBOTHBIX, OOUTaOIUX B 30HE
OTUYXJICHUsS, MOXHO cienyromuM obpa3oM. I[lockonbKy OTIOXKEHHMS KOCTHOTO MHUHepala
pachpeensioTCsl MPEUMYIIECTBEHHO M0 POCTKOBBIM 30HaM KOCTH (II€PUOCT, IHAOCT, MeTadu3bl),
TO HAKaIUIMBAIOLIUICS B 30HAX POCTA PaJMOAKTUBHBIN CTPOHLUN HEMOCPEICTBEHHO BO3JEHCTBYET
Ha (QYHKIUOHAJIbHO AaKTHUBHbIE TMOMYJSALUU OCTEOT€HHBIX KJIeTOK. OcHOBHOW (yHKIMEH
0CTe00JIaCTOB, KaK M3BECTHO, SIBJISETCS MPOAYLMPOBAHUE OPraHUYECKONW YacTH MaTpUKCa KOCTHOM
TKaHM (KOJIJIareHOBBIX OENIKOB M INIMKO3aMUHOITIMKAaHOB). Beigaua reHoM (reHamu) nHGoOpMauu B
BUJEe TpaHCKpumuu crnenuduuecknx wuHPopMmanuonubix PHK mnpoucxoaur B ycrnoBusix
BpeMEHHOro paszobmieHus: Huted naeycnupanbHor JIHK, xorma kaxkmas W3 HUX OKa3bIBaeTCs B
HauOosiee yA3BUMOM Ui MYTareHOB COCTOSHHMU. VIMEHHO B mpolecce TpaHCKpUOUMPOBAaHUS B
nonunykineotuanbix nenax JHK mon geiictBuem noHm3upyromero ¢akropa MOTYT BO3HHKATh
HapYIICHUsI, KOTOPbIe OTPUIATENILHO CKaKYTCS Ha TOJHOLIGHHOCTH BbIaBaeMoOil MHQOpMAINu U
MIOCTPOCHUU OEIKOBBIX MOJIEKYJ, a 3HAYUT, U Ha BCEM IOCIEIYIOIIEM XOJ/I€ OCTEOIJIaCTUYECKOT0
mpouecca. B KocTAX ckenera y >KMBOTHBIX M3 30HBI PaJUOAKTHBHOIO 3arpsA3HEHMs, B CBS3M C
MHKOpriopanue ctpoHiua-90 u une3us-137, co3maroTcss ycaoBus, NPUBOASAIINAE K HAPYIIECHUSM B
TEHETUYECKOM KOJE OCTEOT€HHBIX KJIETOK M KOJUIAr€HOT€HE3€, 3allOMMHAIOIIKMM [0 CBOUM
MOCNIEACTBUSIM HECOBEepUIECHHBIH ocTeoreHe3. I[loBpexaeHune meraboinus3Ma KoJlareHa sBIISETCS
OJIHUM M3 OCHOBHBIX MOMEHTOB, OIPEAEIAIONINX HAPYIIEHUE MTPOLIECCOB MUHEPAIN3ALUNA KOCTHON
TKaHH. MOXXHO c/ieNnaTh BBIBOJ [7], 4TO B YCIOBHUSX JIy4EBOTO BO3JICHCTBHS MATPUUYHbBIC ()YHKIIUH



OpPraHMYECKOTO BEIECTBA KOCTU M JIOKAJIbHBIE MEXAHU3MbI CBSI3U MEXIY OTIEIbHBIMU (PaKTOpaMu
KaTbUU(pHUKALUK TOBpexnaroTcs. BeisiBnensl [2, 6, 7] cCyliecTBEHHBbIE CHBUTH B CHCTEME
TNIMKO3aMHUHIJIMKAHOB. DTH U3MEHEHHSI COXPAHSIOTCS 3HAUUTENbHO JUTUTEIbHEE, YeM U3MEHEHHUS B
KOJJIAareHOBBIX ~ OelKkax KOCTHOrO  MaTpHukca. boiee Toro, HapylmleHHM B  CHUCTEMeE
INIMKO3aMHHOTTIMKAHOB U OTCYTCTBHUE HX peHapaluyd TOPMO3SAT IOJTHOIEHHOE BOCCTaHOBIICHUE
¢ubpmorenesza 6eIKOBO-YIIIEBOAHBIX KOMIUIEKCOB, a, CIIE0BATEIBHO, MPOLECC KOMIIEHCATOPHOU
MUHEpaTU3alnu.

BbIBOABI. Y XKUBOTHBIX (MBIIICBHIHBIC TPHI3YHBI U HOPKH) B YCIOBHUSX HCIIOJIb30BAHUS
3arpsi3HEHHOTO  paguoHykiaugamMu kKopmMa B 3oHe YADC B KOCTHOM CKeJIeT€ MPOUCXOIUT
HakoruieHne crpoHnusa-90 (B 10 u Gonee pa3 mo cpaBHEHHIO ¢ KOHTpoJjeM). B KOCTHOW TKaHH
BBISIBJICHBl CTPYKTYpHbIE HM3MEHEHHUS [0 THUIy BCTPEYAIOIIETOCS B KOCTHOW MAaTOJOTHH
HecoBepiieHHOro octeorenesa (Osteogenesis imperfecta). OTMeueHo TakKe 3aMeIJICHUE POCTOBBIX
MPOIIECCOB U pa3BUTHE HUOPO3HOM OCTEOAUCTPODHH.
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B. U. Yepntok, M. {. boncynosa, O. M. Tkauenko, B. I1. Psbuesa, I'. B. Memepsiko
YCJIOBUS TPYJA U IUHAMUKA PABOTOCIIOCOBHOCTH Y OIIEPATOPOB TSXKEJIBIX
CTPOUTEJIBHO-AOPOXHBIX MAIIINH B 30HE OTUYXKJIEHUS YADC

[IpencraBnensl AaHHbIE 00 YCIOBHSX TpyJa M COCTOSIHMM pPabOTOCMOCOOHOCTH MO OJHOW W3 TPYMI
JIMKBUJIATOPOB-OMIEPATOPOB TSHKENBIX CTPOUTEIBHBIX MaluH (OYJIbA03€phl, SKCKAaBAaTOPHI, aBTOKPaHbI, MOTPY3UUKH),
3aHSITHIX 3aXOPOHEHHEM PAJMOAKTUBHBIX OTXOJIOB.

Ha tepputopun 3osbl oTuyxaeHuss YADC yxe HECKOJIBKO JIET BAaXTOBBIM METOAOM
paboTaloT 3HAUYUTEIbHBIE KOHTHMHIEHTHI JIMKBUAATOPOB IOCIEACTBUI aBApUU, HCIBITHIBAIOIINX
BO3/ICWCTBUEM HOHM3UPYIOIUX U3TYYEHUH B COUETAaHUH C APYTUMH (PU3MUECKUMH U XUMUYECKUMHU
MIPOU3BOJICTBEHHBIMU (haKTOpaMH.

OTH  HUCKIIIOYUTETIbHBIE OOCTOSITEIBCTBA BIIOJHE OIPABIBIBAIOT  OOJBIIOW HHTEpeC
Pa3IMYHBIX HCCIeoBaTeNiel K M3YYEeHHIO COCTOSHHS 37I0pOBbsl JIMKBHAAaTOpoB. Pabdora [1] maer
OCHOBAaHME CYMTATh, YTO BBIABISEMBbIE HApPYIIEHUS 3I0POBbs - PE3YyJIbTaT KOMIUIEKCHOIO
BO3JICHCTBUS paUAIIMIOHHOTO (paKTOpa B COYETAHUU € (PaKTOPAMU MTPOU3BOJCTBEHHON CPE/IBI.

Onnaxo 3TOT Bonpoc TpedyeT Gosee riyO0oKoro u BcectopoHHero usydenus. [Ipexne Bcero,
Ha Halll B3IV, HEOOXOAUMO COMOCTaBICHUE TPYIOBBIX U (PAaKTOPHBIX HArPy30K, XapaKTEPHBIX JJIs
Pa3NUYHBIX MPO(ECCHOHATBHBIX TPYII JIMKBUIATOPOB, C BBIBISIEMBIMH Y HHUX HapyIICHUSIMHU
COCTOSIHUSI 3/I0POBbS, UTO TO3BOJIMJIO OBl C/€NIaTh BBIBOJ O CTENEHU PHUCKA ISl 3I0POBbs NPHU
BBIMIOJIHEHUHM TE€X WJIM HUHBIX paboT B 30He. CyllecTBEHHYI0 MHPOPMALUIO O (YHKIMOHAIHLHOM
HampsDKEHWW M MEepEeHANpsDKEHUHM  OpraHu3Ma  paOoTaromMX MOXKHO TIOJIY4YMTh Ha OCHOBE
COIOCTABJICHUS IaHHBIX (PU3HONIOTUYECKUX HCCIEIOBAHUH JIUI] pa3IMYHBIX MTpodeccuii B AUHAMUKE



CMEHBI, BaxThl, TOJI0OBOI0 LMKJIA pabOT C MapaiebHBIM KOHTPOJEM COCTOSHUS MX 3]10pOBbs. B
JOCTYITHOMU JIUTEpaType KpailHe MaJlo MyOIMKaIHid, ITOCBSIIEHHBIX 3TUM IPoOIIeMaM.

Jlo mocneqHero BpPEMEHU OCTAalOTCs HE pa3pa0OTaHHBIMH HMMEHHO TMIMEHHYECKHE U
(bU3MOIOTHYECKUE ACTIEKTHI TPY/Ia JINKBUIATOPOB.

VYuuThiBass 0COOEHHOCTH PaMALMOHHO-3KOJIOTHYECKOH O0OCTaHOBKM B 30HE OTUYXKACHUS,
MMEIOTCSI OCHOBAHHMS ISl BBIJICJICHHS B Ka4€CTBE TPYII PUCKA MPEX/E BCEro MPo(ecCHOHATBHBIX
IPYIII JIUL, pabOTarOIIKX Ha OTKPHITOM BO3/yX€ U MOABEPratoOUXCsl JOMOJIHUTEIBHOW ONIAaCHOCTH
MOTAJIaHNs PAAUMOHYKIIMIOB B OPraHu3M (OCOOCHHO O- U [-M3iyyaresieil) ¢ mbUIbI0 Yepe3 OpraHbl
IbIXaHus. B kauecTBe Takux KPUTHUYECKMX TPYIN JUKBUIATOPOB HAMU BBIJENIEHO: OINEPaTOPhI
3eMJICPOMHON TEXHHKH, BOIUTENH OOJBIIETPY3HBIX aBTOMOOWIEH, paboune (OypHIIBIINKH,
CBapIIMKK, OETOHIIMKM), NEPCOHA], CBS3aHHbBI C JO3MMETpUel M Ae3akTUBaLMed. YUUTbIBas
3HAYUTENbHYIO  IICHXOJIOTHYECKYI0  HANpsHKEHHOCTh,  I€JIECO00pPa3HO  BBIACIUTH  TaKXkKe
OTBETCTBEHHBIX PAOOTHUKOB 30HBI.

B macrosmedi craThe MpencTaBieHBl JaHHBIE 00 YCIOBHSX TpyJa M COCTOSHUU
paboTOCIIOCOOHOCTH OHOM U3 TPYII JMKBUAATOPOB-OIEPATOPOB TSHKEIBIX CTPOUTEIbHBIX MAlIUH
(Oynmbmo3epoB,  9KCKAaBaTOPOB,  aBTOKPAHOB,  IOTPY3YMKOB),  3aHATBIX  3aXOPOHEHHEM
PalliOAKTUBHBIX OTXO/0B.

['uruennveckne (GaxTOpbl MPOU3BOACTBEHHOW cpenbl (IIyma, BHOpanuu, MHUKpPOKJIMMATA,
IBUIM U JIP.) UCCIIEAOBAINCH OOIENPUHATHIMU METOJaMU B COOTBETCTBUU ¢ TpeboBanusmu I'OCT
12.1.003-83 u I'OCT 111.012-80. B otobOpannbix corpyanukamu HHctutyra reoxummu HAH
VKpauHbl Ipo6ax MbUIK ONPeIeNsncs ypoBeHb aKTUBHOCTH paguonykiuos (o 3/Cs).

Cocrosinue paboToCTOcOOHOCTH omnepaTopoB u3ydanock mo usmepenusim [[HC, CCC,
CIIyXOBOT'O M BECTUOYJIIPHOI'O aHAJIM3aTOPOB.

OynkuuonansHoe cocrosiHue [[HC wmccnenoBanm MeTomoM  YCIOBHO-Pe(IEKTOPHBIX
peakiuii Ha cBeTOBOM U 3ByKoBOH paznpaxkutenu; CCC - siekTpokapAHOrpapuuecKuMm U
3BYKOBBIM MeT0/10M KOpOTKOBa; BECTHOYIISIPHOTO aHAIM3ATOPA - IT0 METOIHKE
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JKCIpecc-IuarHocTuku, paspadoranHoit K. ®@. Tpunycom u OCHOBaHHOW Ha OaJJILHOM OIIEHKE
KJIMHHYECKUX TECTOB MO BecTuOymomerpuu [3-5] ciayXxoByo (GYHKIHIO H3y4ald METOJOM
TOHAJIbHOM ayauomeTpuu 1o yactoram 250, 500, 1000, 4000 I'r ¢ momomisio ayauomerpa MA-31.

HccnenoBanust: MpoBe€HBl B T€UEHHE pabovero JHs Ha MPOTSDKEHUM BaxThl - B €€ Havale
(3 1n.), cepenune (9-11 au.) u B koHie (12-14 1H.) Mpy BHINOJHEHUH THIMYHBIX TEXHOJIOTHYECKUX
onepauui - KOMAHWUU TPAHIIEH, IMEepeMelIeHNH U IJaHUPOBAHUM TPYHTA, BBIIPY3KE U
pacripeieleHuH MOJISKAIINX 3aX0OPOHEHUIO PaHOaKTHBHBIX MAaTEPHAIIOB.

Cpennuili Bo3pacT pabotaromux coctaBun 31,527 u craxxk paboTel mo mpodeccuu
21,1+3/4 1., u3 Hux 4,1+0,5 r. pabotsl B 30He otuyxacaus YADC.

PesynbTathl uccnenoBanus 06paboTaHbl CTATUCTUYECKU C IPUMEHEHHEM KOPPEISIIMOHHOTO
aHaJM3a /ISl BBISABIICHHSI BOBMOXKHEH CBSI3U: MEXIY M3MEHEHHSIMHU (DPU3MOIOTHYECKUX (PYHKIUN H
JI030BBIMU Harpy3kaMu BO3pacTaM U CTakeM padoThbl B 30HE

[IpoBeneHHBIMU HCCIIEIOBAaHUSIMA YCTAHOBJICHO, YTO TIO CTETEHW BIHMSHHUS BPEIHBIX
(GakTOpOoB HEpaJMAllMOHHOM MpHpoabl Ha paboOyMX MecTax OIepaTopoB B  Hauboisee
HEeOJIaronpUATHBIX YCIOBUSX HAaXOAATCS OyIIbI03epPHCTHI, 0OCOOEHHO paboTaroIIye Ha MalluHaX CO
3HAYUTEIBHBIM TEXHUYECKHUM HM3HOCOM (Tabi. 1). Ha Bcex mammHax MMeeT MECTO 3HAuUTEIbHOE
npessiienne [11Y myma (7-20 nbA), obmeit (5-10 nb) u nokaneHoi (2-3 nb) BuOpamuu. B
OTIENBHBIX claydasx orMedeHsl mpesbimenus [1JIK okucu yranepona u yrieponoB Hedtu (B 1,5-2
pasa).

Tabnmuna 1. I'uruennyeckass XxapakTepUCTHKa YCIOBUM Tpyla BoAUTENEN OOJbIIETPYy3HBIX
aBTOMOOMIIEH



Ypon HSAArGNPHAHAIX RPOHROACTICHHX (AKTOMOD
T mauiH Noxaxe- -
my;fs‘\ m%z:.::l. m:,mm'g‘:r'- Mptnb, Mrds® 11';::.:':):- €O ur/i’ :ol.-muma:em—
Lv OB swm. | p"UY Ayxa, °C ™, MM
By mbaoseprr;

A3T-250 N—94 {U3-— L7115 — UT {170 — 470 252 20 300
T-140 81— 83 |12 — 18 |19 — 112 | 4.2 — 402 245 Wo H/o
T-130 83— B6 {114 — 118 109 — {10] 133 — 135 296 /o H/o
130 82— 8 |12 — 17| Ll —12 [163 — 618 ] 244 Wo H/o
T-170 B4— 87 |12 — 16110 —12] 123 — 382 284 83 203
BAT-M 100 15 — 19 | 14 — 116 | 6.0 ~ 121 26.6 46,0 370

IKCKABATODLY
30-5522 83— 85 (108 — 1D |10? — 10} 22 — 58 269 H/o H/o
30552 83— 85 {108 — 1D 110 — 11t | 30 — 40 26.4 Ho H/o
A BTONONDY 3UHK H:

TO-18 82— 84 (IS5 — 19 [ 100 — 212 | 83 — 147 25.6 200 160
«Stalowa Wola» | 82— 84 103 — 105106 — 110 ] 4.7 — 302 287 b2 H/o
HlonycTMMER Be~ :
maaman (TIOK, B 107 112 4 28 0 300
MY} :

YcnoBus Tpyna Ha SKCKaBaTopax XapakTepusoBaiuch npebiiienueM [1J[Y myma u oOmieit
BuOparmu (Ha 2-3 nb). Ha aBTOmorpys3umkax, aBTOCKpenepax OTMEYeHAa WHTECHCHBHAs OOIIas
BuOpauus (mpessimienue [IJIY wa 8-10 nb), coueraromiasicss ¢ yMmMepeHHbIMU YpPOBHSIMHU IIyMa
(npesbrmenue [1J1Y Ha 3-6 1BA).

VpoBeHb 3ambUICHHOCTH BO31yXa paboueid 30HBI (Tabia. 2) okasajicsi HauOOJBIINM B
kaOunax OynpaosepoB (mpesbiienue [IJIK no 15-17 pa3) Ha aBTOCKpemepax, aBTONOIPY3UHKaX
npesbimienue [1JIK npumm nocturano 2-3 pasa; Ha 9KCKaBaTOpax YpOBEHb 3albUICHHOCTH BO3/1yXa
paboueii 30HbI ObUT Oym30K K [TJIK. Cnemyer orMeTuTh, 9To 0K0JIO 70 % TBIICBBIX YaCTHI] UMEIH
pa3Mepsl MeHee 5 MKM.

Wccnenosanus akTUBHOCTH pamuoHykauaoB (mo 13'Cs) B oToOpaHHBIX COTpyIHHKAME
WNucturyra reoxumun HAB Ykpaunsl npo6ax mbuid mokas3ano, YTO OHa BapbUPYyeT OT (POHOBBIX
semuun 10 25,7 BK/m® IT3PO «Bypskoska» u ot 65 BK/M3 10 19,47 BK/M® B r. UepHOGHLTS.
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Tabnuma 2. PannoHykInaHBINA COCTaB MUK B BO3AYyXe paboyeil 30HbI B KAOMHAX TSIKEIBIX

CTPOUTENbHBIX MAIlIUH

CpeiHad A THBHEOCTE LﬂCs,
Pacnpesenenne YacTull Maan no | Cpepuus ak- BK, 33 BucToM pa
M - AMCNIEPCHOCTH BHOCTD Da~ anodona
Tkl MAHIMH Aﬁaq’m pe 1:“0“}"1"4')? B oftene wosayxa
™It aoB.PK {no

o Luw |1 — 5 mrm SJ;JO Ca 03 m° 9 u?
Lynnio3depbl:
T-130, O3T- _ — _ _ — -
250 (Xatcs) 59 —191 | 8 L1 | 50 65 24 40 127 10.88 | don 788 |Dox — 2364
T-130, BAT- ,
M (Bypsxos-[103 — 37816 — 12170 — 75|13 — 24 {210 — 107 | dor — 77 |dDow — 2310
xa)
JKCKABATOP
20-5522|09—35 |4—6160—70(24—36 |42 —46 | 12— 164 |362— 492
(Bypsaxoexa)
Bynsnosep
T-170 (dep- | 760 — 1350 — — — 208 — 426 |®Pou — 396 —
HobpIne)
[orpy3uuk :
«Stalowal670 —950| — - — 19— 30 don —
Wolar
ArromMobuns Do — 197
BenA3 108 — 134 - e - 198 — 397 370 -

@uU3NOIOruYeckre HCCIeIOBaHUs IOKa3aliM, YTO YK€ B NpPEABaXTEHHbI Nepuos y
OTIEpPaTOPOB  BBIABISIOTCS CYNIECTBEHHBIE WM3MEHEHUS (DYHKIIMOHAIBLHOTO COCTOSHHS —psiza
(bHU3MONOTHYECKUX cUCTeM. Tak, BBICOKHE YpOBHH apTepuaibHoro aasieHus (AJ]) no 190/130 mm
pPT. CT. W CHWXKEHHE YPPEKTHBHOCTH pabOTHI cepiia oOHapykeHo y 56 % o0ciieqoBaHHBIX



OTIEPaTOPOB, MPHU3HAKK YMEPEHHO BBIPAXXEHHOHN BecTHOYIsipHOUW AuchyHKIMK y 76 % omepaTtopos,
pa3Hasi CTENeHb IMOCTOSIHHOTO CHIDKEHHUS ciyxa y 59 % oOcnenoBaHHBIX. XapaKTepHO, UTO Yy
OIIepaTOpPOB TAaKUX K€ MAIIMH, pa0OTAIOIIMX B YUCTOW 30HE, U3MEHEHHUS CIIyXa BBISBISUIUCH B 2-3
pasa pexe u noporu ciyxa opumi Ha 4-10 1b HIbKe 0 CpaBHEHHMIO C OrepaTopamu, paboTaroIUMH
B 30HE OTUYKJICHUSI.

HebGnaronpusitHple M3MEHEHUsT B (PU3UOJOTHUECKUX PEAKIHAX OIEepaTopoB BO3pacTallH,
0COOCHHO K KOHIly BaxTeHHOro mnepuoja. CyliecTBeHHbIE U3MEHEHHS HAOJI0IaIiCh CO CTOPOHBI
CCC, nposBISIOIINAECS MO BIUSHUEM JI03UPOBaHHON (hu3nueckor Harpy3ku (Tabum. 3). M3ameHeHus
AJl B OTBEeT Ha HArpy3Ky Kak B Hayajle, TaK U B KOHIIE BaxXThl ObUIM JOCTOBEPHO 3HAYUMBIMHU.
Paznuuus B mpupocTe CUCTOIMYECKOro apTepuanbHoro AaBieHus (AJlc) B Hauane U B KOHIE BaXThl
- HE3HAYMUTENbHBI, CJa00 BBIPAKEHBI KOJIEOAHUS TUACTOJIMYECKOrO apTepUajbHOTO JaBIICHUS
(Aln), HO OOHApyXeHa BBICOKasi AMHAMUYHOCTH IylbcoBoro aasneHus (A/lm). B koHIe BaxThl 0J
BIIUSIHUEM JIO3UPOBAHHOM Harpy3ku npupoct AJl craHOBUTCS CyllecTBEHHO Bblmie. [Ipupoct
MUHYTHOTO 00Bbema KpoBu (MOK) Takxke Obul BbIIE B KOHIIE BAaXThl U OOYCJIOBJIEH, INIABHBIM
o0Opa3omM, Bo3pacTaHMeM 4acTOThl cepiaeuyHbix cokpameHuit (UCC), 4to cBUOETENbCTBYET 00
HeskoHOMUYHOM THNe pearupoBanuss CCC. Y omepaTopoB MOCIE HArpy3KH YCHUIIMBAETCS TAKXKE
kosebanue AJ[ 4yTO MO3BOJSET MPEANONIOKUTh HebmaronpusaTHbIN xapaktep peakuuit CCC, yarmie
OLICHMBAEMbII KaK IPU3HAK HApaCTAIOUIET0 YTOMJICHUS.

CnengyeT OTMETUTh, YTO B OTBET Ha JO3UPOBAHHYIO HArPy3Ky y OINEPATOPOB TSKEIBIX
MaIuH, paboTammx B 30He ¢ MOMeHTa aBapuu ¢ yBenndennemM YCC UH cepaeynoro putma He
BO3pacTtal, a qocroBepHo ymenbmaics oT 400-600 mo narpysku, g0 50-120 mocne Harpy3ku. 310
MOJKET CIIYKHUTb IIOKa3aTEJIEM CHUKEHUS a/1allTallMOHHBIX BO3MOYKHOCTEN OpraHu3Ma, OCKOJIbKY Y
JUI] ¢ MallbIM CTa)keM paboThl B 30HE y JHII MoJoaoro Bo3pacta MH B oTBeT Ha Harpysky, Kak
TpaBuio, Bo3pactai. CienoBarenbHo, pyHkiuonupoanne CCC y ornepaTopoB TSKEIBIX MalllUH
MO/ BIIMSHUEM JO3UPOBAHHOM HArpy3KHM IPOTEKAaeT B OMpPEIEICHHONW Mepe B HamNpsKEHHOM
pexXUME.

HccrnenoBaHusiMi CITyXOBOW YYBCTBUTEIBHOCTH B JAMHAMHUKE paboOYero JHS U BaxThl
YCTaHOBJICHO, YTO K KOHITY pab0o4ero AHs, KaK MMPaBHUJIO, HAOIIOAETCS CHIDKEHUE ITOPOTOB
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Tabmuma 3. Mi3menenue nmokasareneit pyaknuoHaibHoro cocrostaust CCC y oneparopos

TSKEIbIX MaIIUH

® Hawano mcrs ] Konew sz
1 2 1 ? 1 2 1 2

35S | meeain |as0ceam | nasias | 125433 | asein | s05097 | 133429 | 126320

;,J_IS'T_ - l9&9'-3-65 1315+533 | 55,7441 | 134,477 11400+6,97 [138,0+5,99| 16:30+521 {161,3+6,03

ﬂ. MM oy 54531 | 9804275 | 92,044,71 | 89,3336 | 1124+5,18 | 110,5+3,56 | 95,5+4,26 | 93+3.73

MOK, 1 | 2,6540,27 | 2,58+0,24 | 584+0,70 | 6,02+0,52 | 2,22+019 | 2,0340,18 | 5,18+0,49 | 6,53+0.3
ONCC | 36714261 | 3475+203 | 18134219 | 1633150 | 55144361 | 49354346 | 2275+220 | L5S4I+156
HH 183,0+158 | 372,3+34,1 | 93,5424,1 1192,9-28.2 | 24€5+19,2 | 357 1+25,3| 144,1+183 | 21244214

[Mpumedanue.1 - g0 Hayana pabodero aHs, 2 - K KOHILy pabodero JHs.

cllyXa MO BCEM HCCIIEIyeMbIM YacTOTaM, HO TOJIBKO CO CEPeIWHBI BaXThl 3THU CIABUTH MOTIIHU
pacieHHBaThCs Kak yromiieHne ciryxa (casur Ha 5-9 nb Ha wacrore 500 I'm).

Uro kacaeTcs BECTHOYJISPHOTO aHAM3aTOpa, TO BBISABICHHBIE B JOBAXTEHHOM COCTOSIHHH
MIPU3HAKA YMEPECHHO-BBIPAKCHHON BECTHOYIAPHOU AUCHYHKIIMH COXPAHUIUCH B TCUCHHUE BAXTHI H
MaJio U3MEHSIUCH B TeUEHUE pab0Yero JHS U Mepro/ia BaxThl.

AHaIM3 KOPPENAIMOHHBIX CBSI3€H TOKa3all, YTO W3MEHEHHs (PU3HONIOTHYECKHX (YHKIUH B
3HAYUTEIBHON Mepe MOTyT ObITh O0YCIIOBJICHBI HakoruieHHOH no3oi (1=0,48+0,83, p < 0,01), Tak
KaK MX 3aBUCHMOCTh OT BO3pacTa M CTaxa padOThI B 30HE MPOSBISIIOTCS B MEHBIIEH Mepe
(r=0,28+0,52, p < 0,05).

BoiBoa. Takum 00pazom, pe3yabTaThl MPOBEACHHBIX WCCIEAOBAHHUHA TO3BOJIIOT CIENATh
BBIBOJ] O TOM, YTO BhIpaykeHHbIE M3MeHeHus gusnonornyeckux ¢pynkuuit (HHC, CCC, cinyxoBoro u



BECTHOYJISIPHOTO aHAJIM3aTOPOB), B MPOLIECCE TPYAA Y ONEPATOPOB TAXKEIBIX MAIIMH, paOOTAIONNX
B 3one otuyxaeHus UYADC, wMoryr BO3HUKaTh TIOJ BIMSHHEM HEOJarompusATHBIX
IIPOU3BO/ICTBEHHBIX ()AaKTOPOB, B TOM 4YHCJI€ U paauanuoHHOro. C 3TUM HEOOXOIUMO CUUTAThCA
npu pazpaboTke NMPO(UIAKTUYECKHX MEp TO O3/I0POBJICHHUIO YCJIOBHH TpyJa, MpPEeX]e BCEro IO
IBIJIETIOAABICHUIO U Te€PMETU3alUH KaOuH.

VYuuteiBasg HeOIAronpusTHbIE U3MEHEHHs B (PYHKIMOHAIBHOM COCTOSHHHM OpraHu3Ma y
3HAYUTENbHOM 4YacTH OOCIEIOBaHHBIX ONEpPaTOpOB B  JIOBaXTEHHBIH IEpUOJ, CUUTAEM
1enecooOpa3HbIM pa3paboTKy Ha 06a3e KOMIIBIOTEPHOIN TEXHUKH CHEMAIBHONW CUCTEMbI KOHTPOJIS
NCUXO(HU3UOJIOIHYECKOIO COCTOSHUSL ONEPAaTOPOB M €€ MCIIOJIb30BAaHUE I NPEABAXTEHHOTO U
TEKYILEro KOHTPOJIs, a TAK)KE IIPU IIPOBEICHUU NPEABAPUTEIBHBIX U IEPUOJIUIECKUX MEAUIIMHCKUX
ocMoTpoB. HeoOxonuma Takxke cuCTeMa Mep IO KOPPEKLUUH BBISBICHHBIX (DYHKIMOHAIBHBIX
OTKJIOHEHMI. Upe3BbIYaliHO BayKE€H BOIIPOC O TOM, IPU HAKOILJICHUU KAKOW MHIMBHUAYAIbHOM J103€
Ra-00:1y4yeHns: BO3HUKAET PUCK PA3BUTUS NPENATOIOTUH K TATOJIOTHH.
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H. B. bonnaps, B. @. bespykos, I1. C. Bosk, 3. P. Crenanckas, C. H. XpamnyHos
HEKOTOPBIE OCOBEHHOCTHU CTPYKTYPbI XPOMATHUHA INIEYEHU U CEMEHHUKOB
KAHAJIBHOI'O COMA (ISTALURUS PUNCTATUS) U3 ITIPYJA-OXJIAAUTEJISI YADC

H3ydensl anekTpodopeTHueckre CIIeKTPHI SAEPHBIX 0eKoB, a Takke pparmentoB JJHK, koTopsie oOpasytorcs
B pe3ynbTaTe aKTHUBAIMH SIEPHBIX HYKJIEa3 KJIETOK IEeYeHH M CEMEHHMKOB KaHAIbHBIX COMOB H3 MpYyAa-OXJIaJNuTeNs
YADC BrigBneHbI TKaHEBbIE OTINYMSA B (PAaKIMOHHOM cocTaBe THCTOHa HH M HermcToHOBBIX OGENKOB XpOMaTHHA
MI€YEeHU U CEMEHHHUKOB.

JleTaqpHOE W3yYeHHE MeEXaHW3Ma JCUCTBUS paJWallid Ha HACICICTBEHHBIA armapat
OpraHu3Ma SIBISICTCS aKTyaJbHBIM IIPU HCCICIOBAaHUU mocienctBuii aBapum Ha YADC.
BoapuHCTBO pabOT B JAHHOM HAIPABICHUH TOCBSIICHO HCCIICAOBAHUIO M3MEHEHH 100 Ha
MOJICKYJIIPHOM YPOBHE, MO0 Ha YpOBHE IeJ0ro opranu3ma. [Ipu 3TOM HeOCTaTOYHOE BHUMAHUE
YICISIETCST M3YYEHHUIO TOTO, KaK W3MEHSIETCS B YCIIOBUSX BO3ICHCTBHS pagHallid CTPYKTYpHAsI
OpraHu3anus reHoMa, OTpaXkaeTcs JId ATO Bo3aeiicTBre Ha ynakoBke JJHK B coctaBe xpomaTuHa.

W3BeCTHO, YTO ONpENeNsionias pojib B CTPYKTYpE XpOMaTHHA M AaKTHBAIMM TeHOMa
NPUHAIICKHUT OENKaM: TUCTOHAM M HETMCTOHOBBIM O€JKaM, B YaCTHOCTH JHJOTCHHBIM SACPHBIM
aykieaszam [3]. Hykieassl He TONBKO y4acTBYIOT B OOMEHE HYKJIEHHOBBIX KHCJIOT, HO U MOTYT
U3MEHSTh YIIPYTHe HApsDKeHUs oTaenbHbIx nerenb JJHK B cocraBe xpoMaTnHa, 3a1eiiCTBOBaHbI B
nporieccax Benapanuu U pekombunaimu [1]. Tlokazano [2], 4ro w3MeHeHHE (GYHKIIMOHATBHOTO
COCTOSIHHSI JTUM(OIMTOB COMPSDKEHO ¢ M3MeHeHneM akTuBHOCTH Ca, MQ-3aBucHMOi HyKIeasbl U
CTEMEHbI0 KOMMakTu3amuu xpomatuha [2]. Mmerorcst cemenust o xmoueBoi pomu Ca, Ma-
3aBHCHUMO# HyKJIea3bl TpU UHTepGha3HON rMOen KICTOK, BBI3BAHHON PaJMalliOHHBIM [TOPAKEHHEM
[2]. TTosTOMY M3ydeHHEe HPaKIIMOHHOTO COCTaBa OETKOB XPOMATHHA, & TAKXKE aKTHBHOCTH SIIEPHBIX
HyKJIea3 y OpPraHH3MOB, MOCTOSHHO HCIBITBHIBAIOIINX [SHCTBUE PaJAMOAKTHBHOTO 3arps3HEHHUsS
CpelIbl OOUTaHMS, TPEACTABIISIET 3HAUYNTEIHBIN HHTEPEC.

Ilenp maHHOW PabOThI - MCCIIEAOBaHHE OCOOCHHOCTEH CTPYKTYpBI XpOMATHHA MEYCHU H
CeMeHHUKOB KaHaimbHbIX coMoB (Ictalurus punctatus) u3 mpyna-oxmiagurens YADC, B yacTHOCTH



n3ydeHue GpakIMOHHOTO COCTaBa sAEPHBIX OenkoB, a Takke pparmentoB JIHK, o6pazyronuxcs B
pe3yibTaTe aKTUBAIMM SHIOTCHHBIX SACPHBIX HYKJIEa3 3TUX TKaHel. [ u3ydeHus BO3ACHCTBUS
paauanyy Ha CTPYKTYPY XpOMaThHa ObLT MPOBEIEH CPABHUTEIbHBINA aHAIN3 PBIO ABYX BO3PACTHBIX
rpymn (3-5 u 7-9 jer), pa3nuyHOe BpeMsi UCIIBITHIBABIINX JCHCTBHE PAJAUAIIMOHHOTO 3aTrPSI3HEHUSL.

Martepuanbl M MeTOAbI HCCIAeAOBaHMIl. Marepuan I HCClIeqoBaHUN (TMIEYCHb U
CEeMEHHUKHM KaHAJIbHOro coMma) mosydeH B HosOpe 1993 r. ma mpyae-oxmagurene YADC Tkanu
MOMEILATH B KUAKUHN a30T U XpPaHWIH B JaOOPATOPUU.

Beinenenue sgep npoBoawim mo oOmenpuHiatomy meroxy [4]. Ilpu cpaBHHTENbHOM
aHaJlM3e aKTUBHOCTU SHIOTCHHBIX HYKJea3 siiep TelmaTolMTOB JBYX BO3PACTHBIX TPYII PbIO siapa
BBIJICJSIIM U3 CMeCH (parMEeHTOB MEYEHH IMpEICTaBUTENeH Kakaoi rpymmbel. HaBecky TkaHu
pasmopakuBaiu B 10-kpatHoM 06weme Oydepa A (0,25 M caxaposa, 0,01 M MgCl, 0,025 M KCl,
0,01 M Tpuc-HCI, pH 7,5), usmenpuanu HOXHHUIIAMH, @ 3aT€M T'OMOTCHH3MPOBAIH B HOXEBOM
romorenusarope PT-2 B Teuenne 2 mun npu 3000 o6/mMuH. 3aTeM MaTepHall TOMOTCHU3UPOBAIN B
CTeKJSIHHOM romorenuszatope Ilotrepa ¢ TtedioHoBeiM mnectukoMm (20 xomoB). ['omorenar
(buIbTpOBANIM Yepe3 YEThIPE CII0S Mapiu U IeHTpudyrupoBam Ha neHtpudpyre PC-615 mun co
ckopocthio 3000 06/mMuH. OcagoK CyCIEHIUPOBATIHN C MOMOIIBIO MOPIIHEBOTO TOMOTCHH3aTOpa B
50 M 0,5 %-noro pactBopa Tpuron-X-100 Ha Oydepe A. Snpa ocakganu HeHTPUPYTUPOBAHUEM B
TOM ke pexxume B Teuenue 10 MuH.

© H. B. bonnaps, B. ®@. be3pykos, I1. C. Bogk, D. P. Crenanckas, C. H. Xpamynos, 1994
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[Tony4eHHBI OCAagOK TPIKIABI HPOMBIBAIM H30BITKOM Oydepa A, pecycrneHAupys C
MIOMOIIBIO MOPIITHEBOI0 TOMOT'CHNU3aTOPa U ocaxaas HeHTpudyruposanrem va PC-6 (10 mun, 3000
06/muH). Bce omepanuu mpoommnu nipu 0-4 °C PactBophl conepaid HMHTHOUTOPHI MPOTEas:
merabucyiabdut Harpus (0,05 M) u pernunmermincynbhoumndropun (0,1 MM], a takke 1 MM
OATANay mist tHrUOMPOBaHUS HYKJIEas.

Ma3ok s1ep OKpallMBaJd alleHTOOPCEMHOM; YUCTOTY M IENIOCTHOCTH SiAep OLICHHBAIU C
MTOMOIIIEI0 MHUKPOCKOTINYECKOTO KOHTPOIIsA. CHEeKTPOPOTOMETPUIECKH ONPEALIISIH KOHIICHTPALIUIO
JIHK B cycnien3uu siaep.

Okempakyuro 0cHosHbIX 6enkos U3 sinep nposoauiu Metonom JIxonca [5]. K ocanky saep
nobasmsiin 0,25 M HCI u ocraBmsmm ans skerpakuuu Oenka Ha 4 u mpu 4 °C. 3arem
neHtpudyruposanu Ha nearpudyre LIJIP-1 co ckopocteio 5000 06/mun 20 mun. K HamocamouHoH
KHUJIKOCTH J100aBJIsUIN TPUXJIOPYKCYCHYIO KUCIOTY 110 18 % u ocraBnsnu Ha 15 MuH. 3atemM cHOBa
nenrpudyrupoann 10 muH co ckopocteto 5000 06/MuH. HamocamouHyro >KHAKOCTH CIUBAIIA
Ocagok TPMXIbl NPOMBIBAIN B alleTOHE, TIIATEIBHO pacThupas OeNIOK CTEKISHHOM MajJouKoH, U
ocaxxnamu Ha LJJIP-1 co ckopocthio 3000 06/MuH 5 MuH. Ocagok BBICYIIMBAJIH ITOJT BAKYYMOM.

Onexmpogope3  ocHO6HbIX — Oelko8 ~ OCYIIECTBISAJIM B BEPTHKAIBHBIX  OJOKax
noiuakpuiaamuaaoro rens (15 ecm x 15 em x 0,1 cm) mo merony [4]. Tens conepxan 15 %-Hebrit
akpunamug, 0,4 %-Hblil Oucakpunamug, 3%-Hy0 YKCYCHYIO KUCIOTY, 2,5 M MoueBuny, 0,5%-HbIi
TEME/ u 0,125 %-uprii nepeynbdar aMMoHUS. DNEKTPOAHBIN Oydep - 3%-Has yKCyCHas KHCIIOTa,
Bydep, B koTOpoM pacTBOpsiin O€lOK AJsl HaHECeHUs Ha ayeKkTpodopes, coctost u3 1%-Hoi
YKCYCHOU KUCHOTHI, 15%-Horo rmnepuna, 0,01%-ub1it mupornna G. [Ipeanexkrpodopes mmucs 3
y npu HanpsokeHun 200 B, snextpodopesa — 1 u npu Hanpspkenun 200 B. benku oxpammusany,
BeIZiep)kuBayin Tenb 0,5 4 B pactBope, coaepxkameM 25%-npiii 3TaHod, 10%-Hyr YKCYyCHYIO
kuciaoty, 0,15%-nsb1it kymaccu. ['enu dororpadupoBaiy B mpoxXoAsIeM CBETe.

Tuoponusz JIHK s0ep sHOo2enHbiMu HyKIeazamu TPOBOIWIN CIeAyromuM obpasom [6].
Ocaznok pecycrieHaupoBain B WHKyOanmonHou cpeae mis ruaponnsa (0,33 N caxaposa; 0,01 M
MgClz; 0,025 M KCI; 0,01 M Tpuc-HCIl; pH 7,4; 2mMM pB-mepkanrosranon;, 1 mM
dbenunmentuncyinbhormndropun) no konnerrpauu JHK 1 mr/mMn. AnukBotsl cycnensuu (o 200
MKJI) TIOMeIaId B NpoOupku U BeiAepkuBanu 1 mud npu 37 °C. 3aTteM B KaxIyr HTPOOHPKY
nobasmsiin 30 MM-it pactBop CaClz Ha MHKYOalMOHHOHN cpeie 10 KOHEYHOM KOHIEHTpaluu
xjnopuaa kameiust 5 MM. C 3Toro MomeHTa HaumHanu wuHKyOanuio mpod mpu 37 °C. Yepes
OTIpeIeIeHHbIE TPOMEKYTKH BPEMEHH MPOOUPKH BEIHUMAIH U3 TEPMOCTATA U Cpa3y ke T00aBIsLTH
B HHUX PAacTBOpHI AoAeuWiIcylb(daTa HaTpuUs U TMepxjopara HaTpHs, OCTAHABJIMBas TEM CaMbIM
peaKkuuo rTuApoan3a u HaunHas Beiaenenue JJHK.



B HeKkoTOpbIX OMbITax /Ui MPOBEPKH U CPaBHEHMsI ICUCTBUS pPa3HbIX HHTUOUTOPOB HYKJIea3
B 11po6b1 nobasisiu DATA u OI'TA 1o koHueHTparuu 2 MM, mpuyeM THIpOIN3 e HapajielbHO
B npobax, coxepxammx 5 MM CaCly, u B mpobax, Kyja XJIOpHI KAJIBIHS HE T00ABISUIIH.

Buwidenenue JIHK ocymiecTBISUIA O METOAY, H3JI0XKeHHOMY B [7]. B mpolOupku c
CyCIIEH3HeH sifiep BHOCUIIM 10 paBHOMY 00beMmy 4%-HOro pactBopa noaeuuicyibdarta HaTpus u 4
M pactBopa, mepxiyopara Harpus. K nm3ary noGaBmsiu marte oObEMOB CMECH XJopodopma ¢
n30aMuIOBbIM criupToM (24:1). TlpoOupku BerpsxuBaad B Tedenne 10 MHH U YIIydIIeHHS
akcrpakuuu. [Tocne atoro ux nenrpudyruposanu Ha PC-6 (15 mun co ckopoctbro 3500 06/MuH).
[lo oxoHYaHWMM UEHTPUPYTHpPOBaHUS OTOMpanu BepxHIOK ¢pakuuio, coaepxamyo JIHK.
[Tpon3BoaMIM TOBTOPHYIO SKCTPAKLUUIO U HEHTpU(YTrUpOBaHHE B TeX e ycioBusx, OrOupanu
BEepXHIOIO (pakuuio U gobaBmsuin 2,5 obbema xonogHoro 96%-noro staHona. [IpoOsr
nepeMemMBand M octaBisuid Ha Houb npu 4°C mna ocaxnenuss JIHK. Ilocnme storo mpoOGswi
nentpudyrupoBanu 30 muH co ckopocThio 4000 06/muH. Ocanok ABaXxAbI MpoMbIBaIIA 75%-HbIM
3TaHOJIOM W BHICYIIMBAIU Ha Bo3ayxe. Cyxol ocagok pacTBOpsuid B HeOonbioM oobeme TBE-
oydepa.

Onexmpogopes JIHK npoBoannu B 1,5%-HoM araposznom rene [8]. B nmynku BHocwim no 20
MKI 1pob, comepxkammx pactsop JAHK B TBE-Oydepe, raunepun u JuAUpYIOMIMA KpacUTENb
(6poHdenonoBEIi cuHuit). DnexTpodope3 npooawics npu Hanpspkenuu S50 B. 'enmu okpammBanm
pactBopom Opomucroro >tuaus Ha TBE-6ydepe u pororpadupoBanu B ynpTpaduoaeToBoM CBETE,
WCTOJB3Ysl KPACHBIA (QUIBTP.
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PesyabTaTel ucciaenoBanuii. [Ipu omHoii u toit ke JIHK ocoOeHHOCTHM yIakoBKU H
(GYHKIIMOHUPOBAHMSI T€HOMa 3aBUCAT OT KAaYECTBEHHOI'O U KOJIMYECTBEHHOI'O COCTaBa SIAEPHBIX
O€JIKOB, OJHM W3 KOTOPHIX WIPAOT B OCHOBHOM CTPYKTYpHYIO pOJIb, a Apyrue ((hepMeHTHI)
perynaropuyto, K mepBoil rpyrmie OTHOCSTCS THMCTOHBI M HEKOTOPbIE HETUCTOHOBBIE OEJKH, KO
BTOPOW - SH/IOTEHHBIE siZICpHBIC HYKJIea3bl. VI3MeHeH!s B ()PaKIIMOHHOM COCTaBe M CBOWCTBAaX THX
OEKOB MOT'YT, C OJIHOM CTOPOHBI, UMETh 3HAYUTEIbHBIE MOCIEACTBUS IS (HYHKIMOHUPOBAHUS
reHOMa, a C APYTroi - ObITh MHIUKATOPOM BHEUTHUX BO3ICHCTBUH.

H3yuenue ocHoenvix s0epHbix 0enkog. DNEKTPOoPOpPEeTUUYECKHE CIEKTpbl OCHOBHBIX
SNIEPHBIX OEJNKOB TEYEHH M CEMEHHHMKOB KaHAJIBFHOTO cOMa M300pakeHBI Ha puc. 1, Ha KOTOpOoM
BUJIHBI MEXTKAHEBBIC PA3IUYUS MEXKIY CIEKTpaMU KaK THCTOHOB, TaK M HETMCTOHOBBIX OEIIKOB.
I'mcron HI B ceMeHHUKaxX TpeICTaBlieH oOaHOM (Qpakmuedt wu  oOnamgaer  OOJbIIEH
JIEKTPO(OPETHUECKONW TMOJABMKHOCTHIO MO CpaBHEHHIO ¢ JByMs cyOodpakuusmu HI neuenw.
[TosiBeHre XapakTepHBIX (PaKIUi, HECKOJIBKO OIEPEkKAIOIMUX THCTOHBI, CBHIETEIBCTBYIOT O
poTeonn3e OeNKOB, MPOUCXOAIIEM B sipax. YPOBEHb MPOTEOIM3a 3HAUNUTENIBHO BBILIE B SApax
nedeHu. JTo 00yCIOBIEHO, O-BUAMMOMY, OOJBIIEH aKTHBHOCTBIO MPOTEA3 MEYECHU M0 CPAaBHEHUIO
C CeMEHHHUKaMH. B 30He MeNJIeHHO MHUIPHUPYIOIIMX HETMCTOHOBBIX OEJKOB 3aMETHO Pa3iIMYaOTCs
Ka4eCTBEHHBIM M KOJIMYECTBEHHBIM COCTABOM HEKOTOPBIE (PpaKIInu.

[Ipu ananmuze HIEeKTPO(OPETHUECKUX CHEKTPOB OCHOBHBIX SJIEPHBIX OEJIKOB JBYX
BO3PACTHBIX TPYII, pa3HOE BPEMs KUBYIIUX B YCIOBUAX PAIHOAKTUBHOTO 3arpsS3HEHUS, PA3ITUIAN
MEXy HUMH He OOHapyX eHO.

Uzyuenue axmusnocmu sioepuvix Hykieas. Pesymprarel runponmza JIHK sHIOTeHHBIMH.
HyKJIea3aMH sifiep NMEeYeHU U CEeMEHHUKOB KaHAJIbHOTO COMA MOKa3aHbl HAa pUC. 2 U 3: 3a OJIHO U TO
xe Bpems JIHK xpomarnHa nedeHn aerpagupyer 10 ypoBHsS MOHOHyKieocoM, a JIHK xpomarnna
CEeMEHHUKOB pa3pylIaeTcs JHUIIb He3HaunTesnbHo. KpoMe Toro, npoayktel ruaponusa JHK neuenu
Ha paHHUX CTaIusAX TNpEeACTaBICHb HAOOpPOM MOHO-, NIU-, TPU- W T. JI. HYKICOCOM, TpPUYEM
OJIMTOHYKJIEOCOMBI TOCTEMEHHO THJPOIMU3YIOTCS O YPOBHS MOHOHYKJIEOCOM. MHYIO KapTHHY
Ha0IrI01aeM B CiTydae THaposn3a siaepHsiMu Hykiaeazamu JJHK cemennukos.



i <o - |Hl6

Ht,
/ Hlp

R LQTAF 30 60 99 120 M

Puc. 1.
DnexTpodopeTndecKkue

CIIEKTPBI SIAEPHBIX
OEJIKOB MEYECHU U
CEMCHHHUKOB KaHAJIbHOI'O
comMa:

M - Mapkep, THCTOHBI
THMYcCa TeJIeHKa; L - smepHble
OeNKy MeYeH! KaHaIbHOTO
coma; T — simepHBIC OEIKN

H1

H3 43 CCMCHHHKOB KaHAILHOIO
H28 J coma; HI'h — 30Ha
H2B HErUCTOHOBBIX OEJKOB.
H2A H2A DnexTpodopes MPOBOIUICS TI0
\ Metoxy [4]
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H4 Puc. 2. Jlunamuka
5148 ruaponusa JJHK szep
II€YCHU KaHaJIbHOT'O COMa
OHAOI'CHHBIMU
§R77 it T .
yKJI€a3aMH:
T M - MapKep
7904 MOJIEKYJSIPHBIX MacCc (pecTpUIPOBAHHAS
EcoR I u Hind III JHK ®ara 1); MN, DN,
7584 Tn -  COOTBETCTBEHHO  MOHO-, JH-,
TPUHYKIICOCOMBL. BHM3y yKka3aHo Bpems,
MHUH., Trugpomuza 1npu 37 °C B

unky6amonnoit cpene (0,33 M caxapossi,
0,01 M Tpuc-HCI; pH 7,4; 0,01 M MgCl,
0,025 M KCI; 0,006 M CaCl, 2 MM g-
MEpKanTO3TaHO 1 MM
(dermmMeTHICY B G OHUIPTOPHT)

CHHHMKOB KaHaJIbHOT'O COMa S3HAOI'CHHBIMHA

5148

A - IHK ¢ara A; M - mapkep
MOJICKYJIIPHBIX Macc (PeCTpULIMPOBaHHAS
EcoR I u Hind 111 JHK ¢ara ). O603HaueHus

4 277 Te *e, uTo M Ha puC. 2.

1904
1584
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Jaxe 3a 120 mMuH ruaponusa 4acTh
JHK ocTtaercsi BBICOKOIOJIUMEPHOM:
BEPOSATHO, 3TH YYaCTKU 3alUIIEHBI OT
NEHCTBUS SJICPHBIX HYKJICa3 KaKUMH-
To OenkaMu. Pe3ynbTaThl OIBITOB,
NPHUBEJCHHBIX HAa puc. 2 © 3,

MIO3BOJISTIOT TOBOPHTH 0
TKaHeCHeHI/ICbI/I'-IHOCTI/I AACPHBIX
HYKJIeas. 06 3TOM xKe
CBUACTCIIBCTBYIOT PE3YIbTATEI

U3y4eHHs]  BJIMSHUS ~ MHTUOUTOPOB
nykieas (OATA u OITA) nHa

nHTEeHCUBHOCTh Tuaponusa JIHK sgep mnedyeHnm W CeMEHHMKOB, IIOKa3aBIIMX, 4YTO pa3HbIE
WHTUOUTOPHI HEOJWHAKOBO CHWKAIOT WHTEHCUBHOCTH ruaponu3a siaepHor JIHK. IlpucyrcrBue B
cpene n30bITKa MOHOB KaJIbLUs yMEHbIIAEeT 3((EeKTUBHOCT AEUCTBUS MHIHOUTOpa. MeHee Bcero
CHIJKAeT MHTEHCUBHOCTH ruaponu3a saepHoi JIHK remaranuros nmpucyrcreue 3/TA B cpene ¢
u30bITKOM HoHOB M@?* 1 Ca®*. HaubGonee >ppeKTHBHO MHTHOMpPYET MPOLECcC MMAPOJIN3a HaTHIHeE
OI'TA B cpene 6e3 mobasienus CaCly. B sapax cemennukoB DJITA uarunoupyer rugponus JJHK



KaK TPU HAIMYUHM, TaK ¥ B oTcyTcTBHEe HOoHOB Ca’'; DT TA - mumsb B ux orcyrcTBue. ITomydeHHbIE
pe3yJIbTaThl MO3BOJISAIOT TOBOPUTH O TOM, YTO B YyCIOBMsX 3kcrnepuMmenTa rujaponus IHK snep
neyeHn oOOyCIIOBIEH B OCHOBHOM akTuBHOCThIO Ca, Mg-3aBucuMoil Hykiea3, a B sjapax
CEMCHHHNKOB HeﬁCTBYIOT HHBIC AICPHBIC HYKJICA3HbI.

/ /I J Puc. 4. Paznuuus B
AKTHBHOCTH 5HAOI'CHHBIX
HYKJI€a3 B IBYX BO3PaCTHBIX
rpymnmax, HaXOoJJUuBIINXCA
pasHoe Bpemsi 1oj1
BOS,Z[GI;'ICTBI/IGM MaJIbIX 103
paguanuu:

| - rpynmna ocobeii co
cpeaHuM Bo3pacTtoM 4 (3-5 ner), II -
rpynma ocodel co CpeHuM

Bo3pactoM 7,5 T. (6-9 mer).
O0o03HaveHN Te K€, 9TO U Ha puc 1

TN w2,

DN
Ha puc. 4 npuseneHsl
My PE3YIIBTATBI OKCTIEPUMEHTA TIO
CPaBHEHUIO AKTUBHOCTH
SJIEPHBIX 9H/IOT€HHBIX

M 0 10 20 3040 60 0 10 20 30 40 60 A HyK/Ieas IeYeHH B BYX
BO3PACTHBIX IPYIIAX, Pa3IU4aIOIIUXCS JJIUTEIBHOCTbIO IPOKUBAHUS B YCIOBUSAX PAJHUOAKTUBHOIO
3arps3HeHus cpeabl. Cnektpel ¢parmenToB JIHK, o0pasyromuxcs BclaencTBUE THAPOIU3A
sIIEpHBIMU HyKJIeazamu, pa3ianusbl: JJTHK xpomaTtuna snep ocobeit Bropoit rpymrsl (B cpenneM 7,5
JIET) COXpPaHsEeT BHICOKOIIOJUMEPHYIO (PpaKIUIO, YTO CBUJETEILCTBYET O €€ MEHbIIEH 10CTYITHOCTH
JUIS HyKJIeas.

OOcyxnenmne. I3BecTHO, YTO XpOMAaTHH TE€HEPAaTHBHBIX TKaHEHl oTinyaercs OoblIei
KOMITaKTHU3alMel U MOHMKEHHON (YHKIIMOHAIbHONW aKTUBHOCTBIO, & TAKXKE TO, YTO UMEHHO T'MCTOH
HI ydacTByeT B HaJHYKJI€OCOMHOW KOMIAKTHU3aLMU XpoMaTuHa [3]. DTO XOpowio coryiacyercs ¢
0oOHapyKEeHHBIMU HAMHU MEKTKAHEBBIMHU pazIu4MsIMKU Mexay ructoHamu HI snep nedenu (TkaHb ¢
BBICOKOM MeTabO0IN4ecKoil aKTMBHOCTBIO) M CEeMEHHUKaMH (TKaHb, MPOAYLHPYIOMAs KIETKH C
MOJTHOCTbI0 MHAKTUBUPOBAHHBIM T€HOMOM) KaHaJbHOro coma (cMm. puc. 1). Pa3nas
aniekTpoopeTrueckas MOABMKHOCTE MoJiekydl HI u3 3Tux TkaHell MoxeT ObITh OOYCIIOBIIEHA
paznuuusMu B 3apsane (IMOCTTPaHCIALMOHHBIMU MOAM(HUKaUsAMU) TUcToHOB HI 1o ypoBHIO
aKTUBHOCTHM I€HOMA TKaHsX.
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OHJOHYKJI€a3bl KJIETOUHBIX sJIEp UIpaioT BaXHYIO pojib B (YHKIMOHMPOBAHUU T'EHOMA,
3¢ (eKTUBHOCTh pabOThl 3TUX (EepMEHTOB B 3HAYMTENBHOM Mepe 00YCJIOBI€Ha CTPYKTYPHBIM
COCTOSIHUEM XpOMAaTHHA. Snpa M3 pa3auyHbIX TKAaHEW MOTYT CWJIBHO OTJIMYAThCA IO CTENEHU
(dbparMeHTaly XpOMaTHHA 3HJIOTeHHBIMH HyKJeazaMu. [loiaydeHHble BaMU JaHHbIE TOATBEPKIAIOT
3TOT ()aKT M MO3BOJIAIOT TOBOPUTH O TKaHECTIEUM(UUYHOCTU SJIEPHBIX HYKJI€a3 KaHAJbHOIO COMA.
OO0 3TOM CBUIETENBCTBYIOT PE3Y/bTaThl ONBITOB 10 U3YUEHUIO BIUSHUS MHTHOMTOPOB HYyKIJIE€a3 Ha
uHTeHcuBHOCTh ruapoian3a JIHK sgep meuenum u cemeHHukoB. TakuM o0pa3om, B YCIOBHSAX
skcniepumenTa runaponus JJHK smep medyenm oOyciioBieH B OCHOBHOM akTHBHOCThIO Ca, Mg-
3aBUCHMOM HYKJIEA3bl, TOT/1A KaK B AJIpaX CEMEHHUKOB JIEHCTBYIOT UHBIE sSIIEPHBIE HYKJIEA3hl.

[Ipy cpaBHEHHMH AKTUBHOCTEN SHIOTEHHBIX SJEPHBIX HYKJI€a3 MEYeHU JBYX BO3PACTHBIX
rpynn (puc. 4) MOXHO OTMeTuTh, 4To JIHK simep rematonuroB peid BTOpO# BO3pacTHOI TpymIis! (B
cpemHeMm 7,5 JIeT) MEHee IOCTYIMHA JUIsl THAPOJIM3a SACPHBIMH DSHIOTCHHBIMU HYKJI€A3aMH.
[IpencraButenu mnepBoil rpymmbl (B cpeaHeMm 3,5 T.) HUCHBITHIBAUIN JACWCTBUE pajualluH, II0-
BUIUMOMY, TOJBKO OT HWHKOPIOPUPOBAHHBIX pAJAMOHYKIHUJOB, TIOCTYNABIIUX C MUIIEH,
MIPEICTAaBUTENN BTOPOW TPYIIBI - 3HAYUTEIBHOE BO3ACHCTBHE paivali B IEPHOJ aBapHH.
CHuxenne mHTeHcHBHOCTH ruaponnsza JIHK MoXHO cBsi3aTh ¢ M3MEHEHUSIMH JHOO CTPYKTYpbI



XpoOMaTuHa, JIMOO AaKTUBHOCTM HYKJ€a3, BbI3BAaHHBIMU  BO3JCHCTBMEM  pajMalud  Ha
HACJIC/ICTBEHHBIN ammapaT XUBOTHBIX. ClenyeT OTMETUTh, YTO NMOMHMO (DaKTOPOB, CBSI3aHHBIX C
PaZMOAKTUBHBIM 3arps3HEHUEM, NPEACTABUTEIN BTOPOM I'PYIIBI UCIBITAIN BO3IEHCTBUE APYTHUX,
HEpaJMOaKTUBHBIX BEIIECTB, WHTEHCHBHO IOCTYNaBIIUX B mpya-oxmaautens B 1986 1. mpu
JUKBUAAauMu aBapuu. Kpome TOro, He HCKIIIOUEHO, YTO HaOJIOJaeMble HaMU pa3iuydus B
aKTUBHOCTH HYKJI€a3 CBfA3aHbl, IPEXKIE BCEr0, C BO3PACTHBIMU pa3IMYMsIMM JBYX rpymnn. B
JUTEepaType CyLIECTBYIOT JaHHble 00 M3MEHEHUHU SACPHBIX SHAOIEHHBIX HYKJI€a3 B OHTOIEHE3eE.
ITokazaHo, HapUMep, YTO C BO3PACTOM YCTOMYMBOCTb XPOMATHHA sJIep NIEYEHU KPBIC K JEHCTBUIO
Ca, Mg-3aBrcuMOI HyKj€a3bl MOBBIIIAETCS, BO3MOXHO, 3a CUET CHHXKEHHsI aKTMBHOCTU CaMOI'0
¢depmenta [9]. B cBs3M C 3TUM Ui KOPPEKTHOW HMHTEPHPETALMK MOJIYYCHHBIX PE3yIbTaTOB
HE00XO0AMMO HCCIIEI0BATh KOHTPOJIBHYIO MOMYISALHI0 0CO0EH, MPOXKUBAIOLIUX B Cpesie, CBOOOIHON
OT PaJlMOAKTUBHBIX 3arps3HEHUI (YTOOBI MIPOBEPUTH, HE SBJISAETCS JIM MOBBIIICHHE YCTOHYHMBOCTU
JHK sgep mnedeHM K THAPOIU3Y pE3ylbTaTOM BO3PACTHBIX HW3MEHEHUN KOMIIAKTHU3alUuu
XpOMaTHHA), a TaKKe PsAZ MOJENbHBIX (aKBAPHMYMHBIX) SKCIIEPUMEHTOB C BO3JICHCTBHEM Ha pbIO
Pa3HBIX J03 paJualuu.

Takum oOpa3oM, sapa MEYEHH MOXKHO CYHTATh YHOOHOW MOJENbI0 JJsl M3Y4YEHUs
CTPYKTYPHO-(DYHKIIMOHAJIBHBIX M3MEHEHUH HACJIEICTBEHHOTO MaTepuana B YCIOBMSX ACHCTBUS
paauanuu. B To ke Bpems mosydyeHHbIE pe3yJbTaThl U pa3zpaboTaHHbIE MOJIXObl, HECOMHEHHO,
OyAyT IOJIE3HBI U MPU MCCIIEJOBAHUY AHATOTMYHBIX TapaMETPOB U1 TeHEPATUBHBIX TKAHEH.
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VJIK 550.424.4

C. U. Pwibainko, E. I1. Ckopoboratsko, B. B. Jlonun
BJUSHUE YCJOBUM SKCHEPUMEHTA HA CTEITIEHb BOJITHOI'O BBHIIIEJIAUYNBAHUS
PAJJTUOHYKJINJOB U3 ITOYB 30HbI OTUYXKJIEHHUA YADC

OnucaH MeTo]| BbIJIEJIEHUS BOJOPACTBOPUMBIX (opM paauonykiuaos (PH) B cTaTMueckux, AMHAMUYECKHX U
SKCTpeMallbHBIX ycIoBHsAX. KonuuectBo PH, nepexoisiuxX B BOJHYKO BBITSKKY, BO3PACTAET B 3aBUCUMOCTH OT
YCIIOBHI SKCIIEPUMEHTA: CTATHYECKHX, SKCTPEMAIbHBIX U AMHaMudeckuX. Konuuectso PH, BblllleauMBaeMblX U3 MOYB
B CTATHYECKUX M JMHAMMYECKHX YCJIOBMSAX, Bo3pacTaeT B pagy #Ce, ¥Cs, 1%Ru, %Sr. TIpu BblmienaunBaHiu napo-
BOZIsIHOM cMechio B ammapare Cokciera B 3ToM psfy Habmomaerca unsepcus: *“Ce, 1%Ru, ¥¥Cs, °Sr. B mponecce
BhIIIE/IAYMBaHUs HaOro1aeTcs QpakiuoHupoBanue u3oronos “*4Cs u ¥7Cs, uto cBA3aHO ¢ pasnuuusMu B Tornorpagpuu
1 (popmMax HaxoXkJIeHHUs TPOIYKTOB jeneHust B Marpuue. JloctynHocts *4CS s BKIIOYEHHS B OMOTEOXMMHYECKHE
HenoukHu Belie, ueM 37Cs.



Murpauuss NOpoAyKTOB JENeHHs IO IOYBEHHOMY HPOQMII0 OHpeAensercs AByMs
OCHOBHBIMHM MEXaHM3MaMHU: MEXaHHYECKUM MEPEHOCOM HOCHUTENIEH aKTUBHOCTH C aTMOC(EepHBIMHU
0CaJKaMU; JBUKCHUEM BOJHBIX PACTBOPOB.

Mexanusmbl murpanuu PH B coctaBe TBepoii (has3pl, HOHHOM MM KOJUIOMJIHOM COCTOSIHHH,
KAaK M3BECTHO, CYLIECTBEHHO pa3auyaroTcs. Tak, B MOYBax B IEPBbIE HEINENH M MECSLBI MOCIE
aBapuu HAONIONANOCHh 3ariTyOJieHHEe AaKTUBHOCTH HIDKE IOBEPXHOCTHOTO CIIOS [0 MEXaHHU3MY
JeccuBaxa, T. €. MEXaHMYecKoe IepeMelleHHe B cocTaBe TBepaod (a3sl 0e3 3aMeTHOro
paspyeHus nocieaHel. Pe3ynpTaThl Hcciae10BaHNus BEPTUKAIBHBIX pa3pe30B M0YB, OTOOPAaHHBIX B
ommxaeit 3one YADC B 1986 1., mokasanu, 4To pacnpeneieHrue MpoayKTOB JIEICHHUS 0 MPOQUITIO B
OCHOBHOM TOTYMHSETCS JIOTHOPMAJILHOMY 3aKOHY. B 3TuX npoduisax He HaOm01aeTcss U3MEHEHUS
oTHomeHu akTuBHOCTH PH B mocnmoitHbIx mpoOax.

B TO ke BpeMs 3HAUMTENBHOE KOJMYECTBO M30TONOB YEPHOOBUIBCKOTO BBIOpOCA
IIPUCYTCTBYET B BOAOPACTBOPUMON (DpaKIMHU, T. €. IOCTEHECHHO IPOUCXOIUT «BBICBOOOKICHUE» UX
13 4acTHIl 1 00pa30BaHUEe XUMUYECKHUX (HOPM.

I'maBHOM (opMONH HaXOXIEHUS MPOAYKTOB JIEJIEHUS, ONPECINAIOUIe UX MHUIPALUOHHYIO
CIOCOOHOCTh W TOCTYIUICHHE B TIOBEPXHOCTHBIE M IOYBEHHO-TPYHTOBBIC BOJBI, SIBISIOTCS
BOJIOPACTBOPMMbIE BEIIECTBA. OTHM BEIIECTBA IPAKTHUYECKH CBOOOJHO IepeMelalTes Mo
IIOYBEHHOMY IpPOMUIII0 C 10XKIeBON BOJOM. B pesynbrare narepalibHOTO CMbIBAa B3BELICHHBIX U
pactBopeHHbIX (popMm PH B peku, CKOpOCTh MX MHIpAllMM PE3KO BO3pacTaeT U MPHUOIMKaeTcs K
CKOpOCTH TeueHusl. Takum o00pa3oM, OCHOBHBIM HCTOYHHMKOM BTOPUYHOI'O 3arpsi3HEHUS
MIOBEPXHOCTHBIX M I'PYHTOBBIX BOJI ABJISIOTCS pacTBopuMble popmbl PH, conepxaniuxcs B mouBax.

BoimenaunBanne PH u3 mouBbl 3aBUCHT OT MHOruX (aktopoB. OCHOBHBIE U3 HUX -
XapakTep 3arps3HeHuil ((opMbl BbIMaJEHMs), THII MOYBBI M €€ XMMHUYECKMH COCTaB, a TaKkKe
CBOMCTBAa COOCTBEHHO M30TOIOB.

JlanHble IO BOJHOMY BBILIEIAYMBAHUIO HM30TONOB M3 IMO4YB 30HBI oTuyxzacHus YADC,
npejcTaBieHHbie B smTeparype [1-3], a Takke B OTYETax pa3IMuYHBIX OpraHM3alMii, BeChMa
pasnuuHbl. HecMOTpst Ha TO, 4TO BOJIOPACTBOPUMHE (DOPMBI BBIACISIIMCH U3 [TOYB, OTOOPAHHBIX HA
OJIHOM YYacCTKe, pa3jIMuue pe3yibTaToB JOCTUTAET OJIHOTO MOpsiIKa.

OpnHOlf W3 NPUYMH HECOOTBETCTBHUS PE3YJIbTATOB SBIAETCH, MO-BUIMMOMY, Ppa3jInuue
YCIIOBUM BOJHOIO BBINIEIAUMBAaHUS MOYB (COOTHOILLIEHUE TBEPJOW M XUAKOW (a3, Temmeparypa,
BpeMs BbIIEIaYMBAHNUA).

Jlis u3yyeHus 3aBUCMMOCTH CTENIEHH BOJHOTO BhilesnaunBanus PH u3 nmous OnmkHel 30HBI
YADC ot ycnoBuil BblIIETauUBaHMsI aBTOPBI pa3padoTaid METOJ BBIJEIEHUS BOJOPACTBOPUMBIX
¢dopm PH B cTaTuueckmx, TMHAMHUYECKHX U SKCTPEMAIIbHBIX YCIOBHSX (puc. 1).

OO6paboTKy B CTaTUYECKUX YCIOBHUSAX MPOBOIAT CIEAYIOUIMM 00pa3oM:

MOJMOTOBJICHHYI0 HABECKY BO3YLIHO-CYXOHl MpOOBI MOYBHI MMOMEIIAIOT B MEPHBIM CTakaH
BMecTuMocThi0 100-1000 cm (B 3aBHCHMOCTH OT 0ObeMa MpoObl) U 3aIUBAIOT AUCTHIIMPOBAHHON

BOJOM B cooTHoIeHnH 1:5;
© C. U. Peibainko, E. I1. Ckopoboratsko, B. B. Tonun, 1994
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fIOYBA
I
O6palioTka IMCTHJUIMEDBAHHON WOR0H — = ,
S-cpamusilt ofbem 8O- TIporrycianme Yeps Ko- ITapo-BoTgHAA CMECh
R B TEUCHHE CYTOK MOHKY C TIEPHOHYC- B anmaptre Coxciera
ckof dmrcanpel
ofrmema .
J
Puc. 2. TTpubop nns
Craruueckne yconus JTimamuuecxue . DRCTEEMAABHIIE BoinenaynBanus PH B
yCaoBHs yir0BHs JTUHAMUYECKHUX YCIOBHAX: 1 -
CTaKaH I0Ja4n BOMBI; 2 -
Puc. 1 Cxema BbIIeneHus BojopacTBOpUMBIX (opM PH B pasnuuHbIX yCIOBHAX KOJIOHKa C MOYBOH; 3 - MEPHBIH
CTaKaH Jyis 0TO0pa mpoOBkL.




BhIIICJIaYBAHWA

BBIJICP)KUBAIOT B BHITSDKHOM IIKa(y B TEYCHUE CYTOK IPU NEPUOJUUECKOM MEPEMEIINBAHUT
CTEKJITHHOU MaJIOYKOM;

pacTBOp OTACISIOT OT OCa/iKa Ha (PUIBTPE «CHHSS JICHTaY;

pacTBOp ymapuBaroT 10 06beMa 50 cM® Ha sexTporutuTe (B cymmiabsHoM mKady) mpu 70-

90 °C, mepenocsT B GpapopoByIO YalIeUKy, BEIIAPUBAIOT JOCYXa MO CYIIUILHON JTaMITOH;
00BEKTOM M3MEPEHUS COJIEPKAHUS - U Y-aKTHBHBIX H30TOIIOB SIBIISIETCS] CyXOH OCTATOK.
O06paboTKy B IMHAMHYECKUX: YCIOBUSAX MPOBOASAT CIEAYIOIIUM 00pa3oM:

NOATOTOBJICHHYIO HABECKY BO3JIYIIHO-CYXOWH MpOOBI IOMEMIAlOT B MEpHBI CTakaH
BMectuMocThio 50-500 cM® (B 3aBHCHMMOCTH OT 06beMa HpoObl) M 3aIMBAIOT JUCTHIIMPOBAHHOM
BOJIOW B COOTHOWIEHHMH 1:1, THIATENFHO NMEPEMENIMBAIOT U IEPEHOCAT B CTCKISHHYIO KOJIOHKY;
CTaKaH OIOJIACKUBAIOT [IBa-TPU pa3za HEOOJBIIUM KOJHMYECTBOM JUCTHJUIMPOBAHHOW BO/IHI,
KOTOPYIO TaKKe NMEPEHOCST B KOJIOHKY;

nojady AMCTIIUIMPOBAHHOW BOJBI B KOJOHKY PETYIHUPYIOT TakK, 4YTOOBI CKOPOCTH €€
TIPOXO0KJIEHHS Yepe3 TIpoby ocTaBaach HOCTOSHHOI BO BpeMenH B npenenax (1-5)+10= cm’/c.

BO BpEMsI aHAJIM3a YPOBEHb MPOIMTYCKaEMOW BOJIBI B KOJIOHKE JIOJDKEH ITOCTOSTHHO OBITH BBIIIE
YPOBHS MPOOBI, YTO JOCTUTACTCS 32 CYET KOHCTPYKIIUHU pudopa (puc 2);

(GuKCcHpYIOT BpeMs Hauaja aHajau3a;

BOJY, MOMYIIEHHYIO Yepe3 KOJIOHKY, COOMpaloT B MEpHBIN cTakaH BMecTUMocThi0 250-500
cM® (B 3aBUCHMOCTH OT CKOPOCTH TIPOXOKIEHHS BOJIBI 4epe3 KOIOHKY); BO M30eKaHHe yIapUBaHUs
BO BpeMsi cOOpa BOJIbI CTaKaH HAKPHIBAIOT KPBIIIKON C OTBEPCTHEM;

TIEpUOIMYECKY, HO HE dalle OJHOTO pa3a B CyTKH, Tocie cbopa 250-500 cm® Bosl,
MIPOIYIIEHHOW Yepe3 KOJIOHKY, BOJY MEPEHOCAT B TEPMOCTOWKHI cTakaH BMecTUMOCThIO 250-500
cm®:

bukcupyotr 00beM U BpeMs 0TOOpa BOAbI;

NepUOINIecKuil 0TOOp coOpanHoU BobI TpoBo AT B TeueHue 50-90 nueit ne menee 30 pas;

O0TOOpPaHHYIO BO/Y BHINAPHUBAIOT JOCYXa TaK e, KaK U B CTATHYECKHUX YCIOBUSX;

o6bekToM m3Mepenue akTuBHOCTH PSr, 1#44Ce, 1%RU, 134Cs, ¥7Cs ansercs cyxoit ocTaTok.
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[TpoBeneHue aHanM3a B IKCTPEMATBHBIX YCIOBHSIX:

MOJTrOTOBJICHHYIO HABECKy BO3JAYIIHO-CyXOH mpoObl mnomemarT B anmapar Coxciera
BMecTUMOCTBIO 250 cm® 1 skcTparupyot B Tedenre 100 4 UCTUIIMPOBAHHOMN BOIOM;

SKCTPAaKT MEPEHOCAT B TEPMOCTONKHMIl cTakaH BMecTHMOCThIO 500 cM® 1 BhIMapuBaroT
J0cyXa Tak, Kak U B CTATHYECKUX yCIOBUSX;

o6bekToM n3mepenue aktuBHocTH YSr, 144Ce, 18Ry, 13*Cs, 13'Cs apnsercs cyxoit ocraToxk.

B cBsa3u c Bbicokoi nuddepeHanyel TOIUIMBHBIX 3arpsi3HEHUM pPaguoMeTpHUYECKHe
M3MEPEHUs IPOBOIMIIN ISl KQKI0W HAaBECKH IMOYBHI B HayaJle M KOHILIE KCIIEPUMEHTa ([UIs OCTaTKa
nocne BbolnlenaunBanusi). Coxpepxkanne PH B cocraBe MHrpallMOHHBIX (OPM BBIPAKEHO B
MpPOIEHTaX OT BaJOBOro kojuuyectBa B mouse. Eciu comep:xanue PH B oOpasie Huxe mpenena
oOHapyKeHHMsl, B COOTBETCTBYIOIIEH rpade TabIuIbl YKa3aHO «H/0» - HE 0OHapyKEH.

JlaHHble, pUBEICHHbIE B TaOIMIE, TTO3BOJISIIOT OLEHUTh BIMSHHUE PA3JIMYHBIX YCIOBHUH Ha
PH.



CreneHb BOAHOI'O BHIIMICIIAYNBAHUA PH u3 PA3JIMYHBIX ITOYB B 3aBUCUMOCTH OT yC.HOBI/Iﬁ

00paboTKH
Homep Touxu (Tum noussl 'YcnoBus Conepxanne PH B Berenate, %
Ha0II0qeHUS BBIIEIAYNBAHUS Wice Ry PCs F7Cs T
JlepHOBO-C1abommo130,1MCcTast (CTaTUICCKUE 0,17 0,82 0,16 0,13 1,8
270/3-1 frieepatas cynecianas PKCTpEeMalIbHbIE H/o H/o 0,31 0,26 1,1
imuHamuyeckue (160 0,93 51 0,67 0,31 16
KOJIOHOYHBIX 00bEMOB)
JlepHOBas omon3oiieHHass  |CTaTUYECKUE 0,27 0,59 0,52 0,38 55
270/3-2 cynectanas PKCTpEMAaIIbHbIC H/o 0,58 2,3 2,8 2,8
imuHamugeckue (950 1,7 7,8 3,6 3,1 25
KOJIOHOYHBIX 00BEMOB)
TopdsiHO-O00THAS HA Crarnueckue 1,6 4,1 1,4 1,3 3,9
270/3-3 giﬂg;;f;[;xmo}mx PKCTpeMallbHBIE H/o H/o 2,4 1,9 13
imuaaMuaeckue (480 H/o 5,9 0,94 0,41 26,5
KOJIOHOYHBIX 00BEMOB)
350/5 JlepHOBas riybokas rieeBas (CTaTHUECKUE H/o 0,75 0,38 0,12 0,89
[IMHACTO-TIeCHanast (noiiva) PKCTpeMalbHBIC H/o 2,0 1,9 6,1
imuHamugeckue (150 H/o 16,5 55 0,66 27
KOJIOHOYHBIX 00bEMOB)

B cratudeckux ycnmoBusx u3 mous BeimenaunBanus 0,17-1,6% 144Ce, Panuonyknua Bomoi
BBIIIIETIAYMBACTCA OUYeHb Ci1a0o0. B sKcTpemMallbHBIX YCIOBHUSX pajuolEepuil B BOAHYIO (a3y He
MEPEXOJIUT, MPH JUIUTCITHPHOM TPOMBIBAHUU TOYB OOJBIIMMH KOJIHYECTBAMHU BOJIBI B PacTBOP
nocrynaer 0,93-1,7 % 144Ce. HezaBucumo ot YCIIOBUM BBIIIETAYMBAHUS U3 MOWMEHHOM IOYBBI
143Ce He BEIMBIBaETCH.

Conepxanne Ru B cocraBe BomopacTBOpUMBIX (OpM 3HAYHTENHEHO Gonbire, ueM “#Ce.
Haubonbmee konumuectBo PH mepexonuT B pacTBOp Npu AJUTENBHOM IPOMBIBAHUM MTOYBEHHOMN
KOJIOHKH JUCTH/UTUPOBAaHHON Bomoit (5-16 %), HauMeHbIlee - PU CTATUYECKOM BBIIICTaYMBAHUH
(0,6-0,8 %). IIpu ob6paboTKe Mapo-BOAIHON cMechio B ammapare Cokciera ciaabomoa30uCTOl |
cynecyanoi nmouB PH He BwIlienaynBaeTcs, OMOA30JIEHHON TTOYBHI - BHIIIENAYUBAETCS CTOJBKO XK€,
CTOJBKO W B CTATUYECKHX YCJIOBHSAX, IMOHMEHHOW IOYBBI - IMOYTH B 2 pa3a OOJbIle, YeM B
CTAaTHYECKHUX YCIOBHAX. B moceaneii orMeuaeTcss HanbombIIas MOABHKHOCT °RU
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Jons 3*Cs, mepexosuiero B BOAHEI pacTBOpP HE3aBHCHMO OT THIIA MOYBHI, BO3PACTAET B
3aBUCHMOCTH OT YCJIOBHH: CTaTHYECKUX, SKCTPEMAIbHBIX, TUHAMHYECKHX. TOJBKO B cliydae
TOp(sTHO-00TOTHOM TOYBBI B ATOM Py HAONIOAAETCS MHBEPCHUS: TUHAMUYECKHE, CTaTUYECKHE,
IKCTpPEeMAaIIbHEIC.

CreneHb BbIIENAauMBaHus *CS MoYTH BO BceX ciydasx Beime, ueM ~°'CS. J{ns mous,
orobpanubix B 1986 1. (270/3-1, 2, 3), 3T0 pa3nuyue HEe CTOJb 3aMETHO (10 IBYX pa3). DKCIO3HIIUS
nouBbl 350/5 B eCTECTBEHHBIX YCIOBHIX cocTaBmiia okojo 4 net. CopepikaHue paCTBOPUMBIX (HopM
133Cs u ¥'Cs, BbImeIeHHBIX U3 Hee B JMHAMUYECKHX YCIOBHSAX, PAa3lIMYacTCs MOYTH Ha MOPSJIOK.
OOBsACHUTH (HPAKIIMOHUPOBAHUE W30TOIMOB I€3Usl B TIOYBE MOXKHO Pa3IUYUSIMHU B Tomorpaduu u
(dhopMax HaxXOXKJEHHUS MPOIAYKTOB JCICHUS B MaTpPHIIE, YTO MPUBOAMT K pasneneHuto PH - BioTsh
10 pasaenenus mzortonos “*Cs u ¥'Cs [4]. DTo mo3BonseT crenaTh BBIBOJ O 6oJee BBICOKOI
nocrymHOcTH 34CS aBapWifHBIX BBIMAJEHHWH I BKIIOUEHHS B OMOT€OXMMHYECKHE IETTOUKH.
AHAJOTHYHBIA BBIBOA MBI JAENANM MPU HM3YUYEHUU JIETY4YUX NPOAYKTOB TPHU MPOKAIMBAHUU
3arps3HEHHBIX M0YB. B cocTaBe netyueit ppaximu 3'Cs o6HapyxeH He ObUT IPH HATHYHN H30TOMA
13¢Cs [6].

[TpoBeneHHBIE OKCIEPUMEHTHI MOATBEPXKIAIOT BBIBOABI  OOJBIIMHCTBA aBTOPOB O
MaKCHMAJTbHOH MOJBHMKHOCTH “°SI 110 CPaBHEHHMIO C JPYTHMHU MPOAYKTaMH Jelenus ypana [7-9]. B
JTUHAMHYECKHUX YCIIOBUSAX W3 IMOYB, 3arPSA3HEHHBIX TOIUTMBHBIMU YaCTUIIAMH aBapUHHOTO BBEIOpOCA,
BhIIETaunBaetcs 10 30% %°Sr.



Haun6Gonee nmoasrxkubl PH, comepxariuecss B Top¢sHO-00TOTHONW U OMOA30JIEHHON MOYBaX,
HauMEHEE - B TJICEBATHIX CYMECYAHBIX.

Jlns pa3nuyHBIX TMOYB, 3arpsA3HEHHBIX TOIUIMBHBIMU YacTHIIAMM, TPU BBIIIETAYMBAHUHU B
CTATHYECKUX U JUHAMHYECKHX YCIOBHSIX MOKHO MOCTpouth pan #Ce < 1¥7Ca < %Ry <%Sr. TIpu
006paboTKe B SKCTPEMAIbHBIX YCIOBHAX B 3TOM psiy Habmonaercs maBepeus 13'Cs n 1%°Ru: 1#4Ce <
06R | < 137Cg < 905y

AHaNOrH4YHbIe Pe3ybTaT ObLIH MOJYYEHbI HaMu panee [5].

IIpu cpaBHEHHMH YCJIOBHMH B BBILIEIAYMBAHUA 110 KOJHMYECTBY Iepexoamux B pactsop PH
MPAKTUYECKH BO BCEX CIy4yasX MOXHO IOCTPOUTH psi: cTaTudeckue << HSKCTpeMajibHble <
JTUHAMHYECKHE.

[Ipu oskcTpakuumu napo-BoAsHOM cMecbto B ammapate Cokciiera oOecneunBaercs
MOCTOSIHHOE TPOMBIBAHME TOYBHI HOBBIMU TOpIUsAMHU Kursimed Boabl B Tedenue 100 4. 3a sto
BpeMsl uepe3 MOYBY IPOILyCKaeTcsi OoJiee mulcAuU KONOHOYHbIX 00bemos. Ecnum HUCXoouTh U3
MIPEIIOJIOKCHHSI, YTO KOJMYECTBO BBIMEIOYCHHOTO PH 3aBHCHUT OT COOTHOIIEHUS TBEPAOH U
KUAKOW (a3, TO B IKCTPEMAIbHBIX YCIOBUSAX B PACTBOP JAOJKHO NEPEXOJUTh MaKCHMalbHOE
KOJIMYECTBO NPOAYKTOB JeneHus. B neiictButensHOCTH Tpu 00paboTke TOp(hsaHO-00IO0THON U
TIOMMEHHO} MOYB CTENeHb BbIMENaunBaHus >'CS B SKCTpEeMANbHEIX YCIOBHSM BBIIIE, YEM B
JTUHAMHYECKHUX U CTAaTUYECKHUX (CM. Tabmuity). B ABYX Opyrux ciaydasx 3TH pe3ylbTaThl CPABHUMBI
C JMHAMHMYECKHMHU YCIOBHAMHM BhImenaumBanus. Ommako mia °°Ru m %°Sr BeimenaunBanne B
JTUHAMHYECKHUX YCJIIOBUSX BBIIIE, YEM IMPHU OKECTKOM» M CTATUYCCKOM BHINICTIAYUBAHUN, TIOYTH HA
nopsAnoK. BeposiTHO, Mpu MmapoBOAsSHONW 00pabOTKE MOTYT YaCTHYHO PACTBOPATHCS CUIIMKATa U
IIPOMCXOIHUT AeCOPOIHs Ie3Us Ha OpraHOMMHEpaIbHOM yacTu moussl. Coemunenus *4*Ce u 1%Ru
cnabo TIOABEpIKEHBI BIMSHMIO TEMIlEpaTypsl TIpH 06paboTke Bogoil. °Sr cmabo cBs3am c
CWJIMKATHBIMU COCJIMHEHUSMHU TTOYBBI, YTO OOBSCHSIET BBICOKOE COJICpPIKAHUE BOIAOPACTBOPUMBIX
(hOpM U CENEeKTUBHOCTH €T0 BBIIIETaYMBAHUS

Hecmotpss Ha pa3nmuyHble KOJNMYECTBA KOJIOHOYHBIX OOBEMOB TMPU JUHAMHUYCCKOM
BoinenaunBanud PH (150-1000), crenens BolmenaynBanus PH U3 pasnuuHbIX [OYB HAXOJUTCS B
npenenax OJHOTO mopsaka. I1oBbIIEHHOE BEIMBIBaHHE '°RU M3 moiiMeHHON mouBsl m °/CS u3
OTIOA30JICHHOM TOYBBI OOBSICHSIETCS (DU3MKO-XUMUYECKHUMH CBONCTBAMH IOYB, YTO OTMEYAIOCh
namu panee [10], a Takxke B UCCIeIOBaHMSIX J0aBapuitHOro eproza [9].

1. Bonoapenxo I'. H. Yexanoe C. U., Puibarko C. U. u Op. T'opstare 9acTUIBI MOPQOIOTHS, BEIIECTBECHHBIN
COCTaB, NOJABMKHOCTb PAAUOHYKIUIOB / [IpUHIUITBI 1 METOBI TaH (A} THO-TEOXUMHIECKHX UCCIICI0BAaHUI MUTPALIUH
paauonykmuaos: Te3. moki. Beecoros. coser,., r. Cy3aains. - M. - 1989. - C. 56.
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Y JIK 556:3:504.3.64.36

C. II. Oxeno, A. A. byraii, B. B. I'ynzenxko, A. C. Ckanbckuit, O. A. Bap3aukuit
K BOITPOCY O METOJMKE PA/IMOJIOT'MYECKOI'O OITPOBOBAHUS ITIOJA3EMHBIX BO/l B
30HE OTUYXIEHUSA YAIC

Ha ocHOBe 3KCIEpHMEHTANBHBIX HCCICIOBAHUA W HATYpPHBIX HAONIOACHUI MUrpaldl PaIuOHYKIHIOB B
TPYHTOBBIX BoJaX: Ha y4acTke ckBakuHbI K-9 mukera Ne 10 mpyna-oxmaaurtenss YADC npoaHanmu3upoBaHbl (HaKTOPHL,
BIMSIONIAE Ha PE3yJIbTaThl HM3MEPEHHs AaKTUBHOCTH CTpOHIMA-90 B mpoGax Boabl. JlaHBI PEKOMEHIAMU IO
COBEPILICHCTBOBAHUIO METOAUKH IPOO00TOOpa M3 CKBAa)XHH, HAOIIOJAEMBIX B CHCTEME PaJHOIHAPOTEONIOIHYECKOTO
MOHHTOPHUHTA 30HBI OTHYKICHUSL.

[Ipobnema momy4eHHs JOCTOBEPHONW HWHQPOPMALUU O PATUOAKTUBHOM 3arps3HEHUU
IIOA3EMHBIX BOJ B 30HE OTYYKICHHMS BecbMa akTyasbHa. Cpeou MHOTHX acIEKTOB JaHHON
npobnemMbl  (BBIOOp pacHojOXKEHHs IYHKTOB CETH CIIEKEHHS MOHUTOPHHIA, KOHCTPYKIHUS
HaOJIIOAATENbHBIX CKBAXHH, PETJIAaMEHT HAOMIOJEHUM U T. J.) BXXHOE MECTO 3aKHMAaeT BOIIPOC O
METOAMKE MPOBEICHHSI COOCTBEHHO MPOO0OTOOPA MOA3EMHBIX BOJ, T. €. 0 MPOLEAYPAX HOATOTOBKU
IIyHKTa HaOmoJeHus, oTOopa, KOHCEepBalMMU NPOO0 MOA3EMHBIX BOJA, KOTOpPbIE IPEIIECTBYIOT
MOMEHTY MOINaJaHusl IOCIEIHUX B paAUOMETPUUYECKYIO JJAOOPATOPHUIO.

HccnenoBanusi, pe3yiabTaThl KOTOPBIX MPEJCTABICHbI HMKE, OOYCIOBJIEHBI JIaHHBIMHU,
nonydennbivu Y /IK HIIO «IIpunsaTe», 3adMKCHpOBaBIIMMHU pE3KOE BO3PACTAHHE AKTHBHOCTHU
crpoHLuA-90 B mpoGax BOjbI, OTOOPAHHBIX U3 CKBAXKUH CHUCTEMBI PaJHO-THAPOTEOJIOrMYECKOr0
MoHuTopuHra OmmwkHer 30HBI YADC mocnme ux mnpokauku spiudrom (puc. 1). Ykazannas
IIpOKayka, B XOJ€ KOTOpOH oTOupanack BoJa B KOJIMYECTBE HECKOIBKMX OOBEMOB CKBa)KUHBI,
MIPOU3BOJIMIIACH B IIJIAHOBOM IOPSJKE B COOTBETCTBUHU C MPHUHATHIM PETIAMEHTOM HAOIIOICHUM.
IIpoObl OTOMpanuCh HE HEMOCPEJACTBEHHO II0CIEe MPOKAyKW, a C BPEMEHHBIM pPa3pbIBOM,

cocTaBJIsIBINUM OT 1-2 Hen o 1 Mmec.
© C.II. Oxemno, [ A. byraii, B. B, I'ymzenxo, A. C. Cxanbckuit, O. A. Bap3amxkwuii, 1994
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Puc. 1. Konuenrpanust ctponnms-90, | Puc 2. [Tnan yyactka uccnenoanuid. | Puc. 3. Konnenrpauus crponuusi-90
bk/1n, B mpo6ax u3 cKBa)xuH OJNMKHEH B ckBaxkrHe K-9 B 1989-1993 rr.
3086 HADC

Ilenp HacTosimel paboOThI - M3Y4YUTh (PAKTOPhI, BIMSIOIIME HA PE3yJIbTaThl M3MEpPEHUI
aKTUBHOCTH CTPOHLAA-90 B mpoOax BOABI M3 CKBAXHMH, HCIOJIb3YEMBIX JJs HAOMIOACHUN ea
IPYHTOBbIMM Bojgamu B  OmmkHeil 30He YADC, u BbIpaboTaTh pEeKOMEHJAMH KO
COBEPILIEHCTBOBAHHIO METOIUKHU MPoO00TOOpA.

Jise HaTypHBIX HAONIOJCHWN W TOJEBBIX HCCIIEJAOBAaHWA Hamu BblOpaHa ckBaxmHa K-9,
pacriosio’)keHHast Ha ydactke nukera NelO orpaxkmaromeil nmamObl npyaa-oxmnamutens YADC, B
kotopoii panee Y JIK 3adukcupoBaiio ckaukoo0pa3Hoe U3MEHEHNE aKTUBHOCTH CTpoHLUA-90 nocie
MpOKayKH. 371ech B TedeHue HroHs-aBrycta 1993 r. orOupanuck mpoObl T'PYHTOBBIX BOJA U3
CKBA)KMHBI, MOBEPXHOCTHBIX BOJ, TPYHTOBBIX BOJ C TIIOMOIIBIO HIIIOOYypa, MPOBOIMINCH
HaOJI0ACHUS 32 U3MEHEHHEM aKTHUBHOCTH CTPIOHIMA-90 B mpobax BOJbI MPHU MPOKAYKE CKBAKUHBI
u np. [IpoBogwinck crenuanbHble YKCIEPUMEHTHI Ul OLIEHKH BIUSHUS TakuX (PaKTOpOB, Kak
MOJIKKCIIeHUe (KOHCepBalys) U pUiIbTpoBaHue Mpoo.

XapakrepucTuka ydacrka ucciaenoBanmii. CxBaxuna K-9 (coopyxennas B 1989 r.)
pacnionioskeHa B 1,5 kM Ha ceBepo-BocTok oT YADC Ha yuactke mukera Ne 10 orpaxkmaromieit
IaMObI TIPya-0XJIQJANUTENsl Y TPUIaMOOBOTO JpeHaKHOTO KaHana (puc. 2). OHa UMeeT CIeAyIoIIue
XapaKTepUCTUKH: IITyOuHa - 15 M, AnTMHa BepXHe# Tiyxol yacTtH - 2,1 M, 1irHa GuiabTpoBoil yactu




- 12 ™, BHyTpeHHUH amameTp - 122 MM, QuibTp 0OMOTaH KampoOHOBOW CETKOW (IO JTaHHBIM
BHUKIIUIIpomTexHonorun). CkBaxuHa MpeaHazHaueHa JUIsi HaOmoJIeHus Oe3HamopHOro
BOJIOHOCHOTO TOpPWU30HTa B UYETBEPTUYHBIX OTJIOKEHUSX, MPEJICTAaBICHHOIO CpelHe- W
MEJIKO3EPHHUCTHIMU AJUTIOBHAJILHBIMU MECKaMH € TPOCIOAMHU cyrneceld. Bepxusst gacts paspesa (10
DIyOuHBI 2,5-3 M) CIIOKEHA TPYHTOM, HAMBITBIM TIPH CTPOUTEILCTBE IaMOBI. AJLTIOBHAIBHBIC
OTJIOXKEHHUS, MOITHOCTh KOTOPBIX HAa paccMaTpHUBAaEMOM ydacTKe cocramisieT B cpeaneM 20-25 M,
MOJICTUJIAIOTCS  cIa0ONpoOHUIIaeMbIMU TJIMHAMH U MeprensiMmu  KueBckoro sipyca cpenHero
nayieoreHa. ['pyHTOBBIII BOJOHOCHBIM TOPU3OHT MHUTAETCS TIIaBHBIM 00pa3oM 3a cyeT (QuiIbTpauu
n3 npyma-oxiuagurenas YADC. Y4acTKOM pa3rpy3Kd CIYKUT NPUIaMOOBBIM JPEHAXHBIM KaHa
npyna-oxyaaurtens. Paznuma ypoBHel BOJIbI B IPYy/I€ U IPEHAXKHOM KaHaie 13 m.

B nepuon npoBeaeHus UCCIEIOBAaHUN Yy4acTOK XapaKTePU30BaJICS SKCIIO3UIIMOHHON J030M
obmyuenust 0,5-15 w™P/4, 00yciOBICHHOH MOBEPXHOCTHBIM DPAJUOAKTUBHBIM 3arpsi3HCHHEM
MecTHOCTU. OIleHeHHbIE HaMU IO €JUHUYHBIM 3aMepaM IUIOTHOCTH MOBEPXHOCTHOTO 3arps3HEHUS
coctapuu: 22 MBx/m? no nesuro-137, 2 MBx/M? o crponiumio-90.

Xon xoHneHTpanuidi ctpoHius-90 B ckBaxkune K-9 B 1989-1993 rr. mo ganueiv YJIK HITO
«[Tpunare» mokazad Ha puc. 3. PannoakTuBHOE 3arps3HEHUE MMOA3EMHBIX BOJI HA PACCMaTPUBAEMOM
y4acTKe, MO-BUIUMOMY, OIpelessieTcs JaTepalbHOW MUTpalfei 3arps3HEHHBIX BOJ U3 Mpynaa-
oxmagurenst YADC u, BO3SMOXKHO, BEPTUKAIBHON WHOWIBTpaLeil paJuoOHyKINIOB C TIOBEPXHOCTH
MTOYBBHI.
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MeToanl ucciaenoBauuii. Omoop npod epynmosvix 600. B Xone IMOJEBBIX HCCICIOBAHUN
BBIIIOJIHEH MOMHTEPBAJIbHBIA (IO IIyOMHE) OTOOpP Mpo0 M3 CKBaKMHBI, a TaKKe MapauleIbHBIH
eIMHOBPEMEHHBIN 0TOOp P06 UTI00YPOM HEMOCPEACTBEHHO M3 BOJOHOCHOTO TOPH30HTA.

Hcnonp3oBaHHbI st 0TOOpa Tpod HWIIIOOYp H3TOTOBIEH CEKIMOHHO (C pe3b0OBBIM
COEMHEHUEM) M3 HepiKaBeromeil cranbHoi TpyOsl auamerpom 20 MMm. OunbTpoBas 4acTh JUIMHOU
30 cM BBITIOJTHEHA U3 MENKOSYEHCTON CeTKU U3 HepKaBEIOUIeH CTalld U CHa0KeHa B HUKHEH 4acTu
BUHTOBBIM OypoM. BypeHHe oCymecTBISUIOCh BPYYHYIO C TIOMOIIBIO0 BOPOTa C IpeABapUTEIILHON
MPOXOJKOMN IIIypa MOJOW HUIMHAPUYECKON INTAHTOW M3 HEpP)KABEIOLIEH CTajil C 3aTOYEHHBIM
HIDKHUAM KPaeM COOTBETCTBYIOLIETO JHAMETPA.

Bypenuto mimypoB mnpealIecTBOBalla «3a4MCTKa» TOYKM OTOOpa Uil TperoTBpaIleHHs
BTOPUYHOTO 3arpsi3HEHHs oTOMpaeMbix mpod. C 3Toil menpro cHUMancs BepxHuit 5-10-it cm croii
rpyHTa Ha Twiomanu 1,5-2 M.

[TpoOGsI BOABI M3 CKBaXKUHBI M UTJI00ypa OTOMPAINCh BAKYyMHUPOBAHUEM C TOMOIIBIO HAacoca
Komogckoro. IIpu ot6ope nmpod urinoOypoM mocie MmorpyxeHus (uibTpa Ha HYXKHYIO TNIyOUHY
MPEBAPUTENILHO TPOKAYUBAIICS HEKOTOPHI 00BEM BOJBI JIO TOJYYEHHUS BU3YAJTbHO «CBETIIBIX)
YUCTBIX OT B3Becell mpoO (Kak MpaBWIIO, HECKOJBKO JUTPoB). Kpome ciywaeB, cnenuaibHO
OTOBOPEHHBIX HIDKE, MPOOBI (PUIBTPOBAIUCH Yepe3 (UIBTP «CHHSS JICHTa» HEMOCPEICTBEHHO B
nporecce MpoOooTOOpa € MOMOIIBIO CIEHUATBHO H3TOTOBIEHHOTO (QUIBTPYIOLIETO MOJYJIS,
MTOMEMIAEMOT0 TIepe]] eMKOCTBIO JUIS TpHeMa OTKaYnBaeMON BOIBI.

Koncepsayus npo6. I1poObl, nmpeqHasHauUeHHbIE IS ONpENeeHnuss 00beMHOW aKTUBHOCTH
cTpoHIMs-90, HEMOCPEACTBEHHO TOCe 0TOOpa KOHCEPBUPOBAIUCH MyTEM, JTOOABICHUS COJISTHOU
KHUCIIOTHI ¢ toBeneHreM pH pactBopa mo 1,5-1,0 (kpome cepuu KOHTPOJIBHBIX Mpo0, 0 yeM Oyzaer
CKa3aHO HIXKE).

TIpoGsI BOMIBI /TS ONpesieieHns KOHIIEHTpaluii HOHOB kene3a Fe?', Fe®" koncepsuposanuch
aretatHeIM Oydepom mo cranaapTHol Meroauke [1].

Paouomempuueckue uzmepenus. OrtobOpanHble MpoObl Boasl oobemom ot 0,5 mo 5,0 1
MOMENIATNCh B CTEKJISTHHBIE IMIIMHAPHYECKHE €MKOCTH M K HUM JI00aBJsUIach MpPEABAPUTEIHHO
IMOJTOTOBJICHHASS CMeCh MOHOOOMEHHEIX cMmoll KY-2-8 m AB-17, B3aThiXx B oTHomieHuu 6:1. C
MOMOIIBIO0 CHETHaTbHON MEMNIaJKH 00paslbl TIIATEIFHO IepeMemuBainch B TeueHne 30 MuH,
3areM BojJa ciuBaiachk. CMOJIBI THIATEIBHO BBICYIIMBAIMCH, 3allAaKOBBIBAIMCH B CIIELUABHBINA
KoHTeliHep (mmamerpoM 990 MM W BBICOTOW 5 MM) WM HampaBIUIMCh Ha W3MepeHue. 3mepeHus
MPOBOJMIIMCH IO JKECTKOM KOMIIOHEHTE M3JydyeHHs Ha CceleKTUBHOM panuomerpe PYB-91
npou3BozcTBa Gpupmbl «Adani» (MuHCK). MUHUMAIBHO JeTEKTUpyeMas aKTUBHOCTD ISl «TOHKUX)
npo6 - 0,2 Bx/mpoby; a1 06BbeMHBIX mpob ¢ mmoTHocThIo 1 r/em® u Maccoit 30 T - 6 Bi/kr; s



00BEMHBIX TIPOO ¢ TIOTHOCTBIO 1,6 T/cM® m Maccoii mopsiaka 50 T - 9 Br/kr. IlpensapurensHoe
KOHIICHTPUPOBAHUE MO3BOJISIET HAZECKHO U3MEPATH YAETbHbIE aKTUBHOCTH P00 okoio 1,8 Br/kr.

B namewm ciydae mis ocagkoB Ha GpuIbTpax peanusyercs yyBcTBUTEIbHOCTE 0,2 bx/mpo0y;
mis cmon - 6 br/kr. Ilpm skcnosumusx ot 500 mo 10000 ¢ oTHOcHTeNnbHas MOTPEHIHOCTH
n3mepenuit He npesbimana 30 %. J[ng gqocTrwkeHus: paBHOBeCHs B Lienovke cTpo3iuii-90 - urpuii-
90 npoObI BRIIEPKUBATKCH TIepen u3MepenueM. J{ns oneHku 3pGEeKTUBHOCTH COPOIUN CTPOHIIUS-
90 Ha cmecu HMOHOOOMEHHBIX CMOJI 4YacTh Ipod oOobemom 0,5 11 Obula BhITapeHa 10 0oObeMa
BIQKHBIX COJE W BbiCakeHa Ha (QuibTpsl. M3mepeHuss mpoBogwiCh B TOHKOM cioe. [lo
pe3yibTaTaM HM3MEpEHHs 4YeThIpeX MNpod B Jauama3oHe OOBEeMHBIX akTuBHOcTed 3-15 bx/n
s dexruBHOCTL copOmmm npubmmxkaercs k 100 % (ectecTBeHHO, B mpemenax MOTPEIIHOCTH
HU3MEPCHHM ).

Xumuyecxkue ananuzvl. 1IpoObl, npenHa3HAYEHHBIC IS TUAPOXMMHUYECKHX HCCIIEIOBaHUH,
JOCTaBISUIMCh B JIAOOPAaTOPHUIO, KaK IMPaBHIIO, HE paHee 4yeM depe3 2-3 W Ooyiee CYTOK TOCIe
MOMEHTa o0oTOopa (M0 TEXHWYECKUM mpuduHamM). J[Isi ompeneneHus XUMHUYECKOTOo COCTaBa
UCIIOJIb30Banbl caenyromue Metoasl [1, 2]: Na¥, K* - minasmenno-poToMeTpryecKuii METO; Ca%,
Mg?* - oOmbeMHOe KOMILIEKCOMeTpHUecKoe ompenenenue; Fe?', Fe¥* - kamopumerpmueckoe
ONpENENICHHE ¢ POJAHUAOM (U3 CHELUAIbHO OTOOPAHHBIX CTAOMIM3MPOBAaHHEIX 1pob); NH4* -
KaJopuMeTpudeckoe onpezeneHue ¢ peaktuBoM Hecciepa; Cl” - 00beMHOE OpPreHTOMETPHUYECKOE
ompeneneHne ¢ xpomarom kamus; SOs% - BecoBoe ompenencune; NOs - KalopUMeTpHUECKOE
ompenenenue ¢ penoncynbdonoBoit kuciaororr; NO2™ - kKanopuMeTpruieckoe onpeaeacHne
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¢ peaktuBom I'pucca; HCOz, COsz* - o6beMHOE ompejeneHHe METOIOM THTPOBAHHS BOJBI
pacteopom HCI; pH u Eh onpeaensiiinch OTEHIIHOMETPUYECKAM METOIOM.

Pe3yabTaThl HMcclieoBaHUH W HMX oOcyxaeHme. BepmukanvHoe pacnpedeneHue
paouonykiuoog. Pe3ynbTaThl M3ydeHUs BEepTHUKAIbHOrO pacmpeseneHus ctpoHius-90 B cronbe
BOJIBI CKBXXUHBI K-9 11 BOJJOHOCHOM TOpH30HTE (0TOOp UTI00ypOoM) IIpeicTaBICHBI B Ta0. 1.

Tabmunal. CtpoHnuii-90 B cronbe Boabl ckBaXHHBI K-9 1 MOPOBBIX BOIAX

Jlata ot6opa| ['my6u CkBaxuHa Urnobyp
(1993) Ha, M | Bsgecu, |Pactsop, ([Toakucn| @unstpo| B3secu, |Pactsop, ([Toakucn| OuisTpo
bx/n bx/n €HUE | BaHUE bx/n bx/n €HUEe | BaHue

17.06-1.07 | 1,7 |5,4+0,4 |4,5+0,3 J 1,9+0,1 | 10+2 J
6,0 | 4,603 | 5,3+0,6 J 2,3+0,2 | 25,443 - J
14,0 | 8,1+0,6 | 4,0+0,5 J - - - -

11.08 1,6 - - - - 1,8+0,2 |61,9+2,7| Jla IT
6,0 |0,9+0,2 | 5,5+0,7 Ha IT - - - -
12,5 | 0,7+£0,2 | 5,4+0,9 Ha IT - - - -

22.09 1,6 Hmo | 2,9+0,3 Ha IT

(mocre 6,0 |05+0,123+0,3| [a I - - -

MPOKAIKH) T 010.2 | 28203 | Ja T - - - -

[Ipumeuanue. I1 - punprpoBanue B nosie npu otoope, JI - GpubTpoBaHue B 1a00paTOpHN.

Jlis cKkBaXMHBI XapaKTepHO BeCchbMa paBHOMEpHOE (B Mpeienax OIIUOKU H3MEpPEHHN)
pacripenienieHue paAuoOHYKJIHIOB IO TIyOWHE, YTO CBHIETEIBCTBYET O JOCTaTOYHO XOPOIIeM
MePEeMEITUBAaHUH BOJIBI B 00bEME CKBaKUHBI.

OT60p P00 UTIIOOYPOM TTOKA3aJT 3aMETHYIO BapraOeIbHOCTh KOHIIEHTpaluii cTpoHIusa-90 B
TPYHTOBBIX KOJaX MO MUIOMIAAN U MO TIyOMHE BOJOHOCHOTO TOPU30HTA. YKa3aHHBIA (DaKT MOXKHO
OOBSICHUTh TPOCTPAHCTBEHHBIMH BapUalUsIMU COPOLMOHHBIX U (QUIBTPALIMOHHBIX CBOWCTB
OTJIOKEHUH W, Kak CJEACTBUE, PA3IUYHBIMH JIATEPAIBHBIMU  CKOPOCTSIMH  MUTPALUU
PaAOHYKIIUI0B B BerHeﬁ W HIDKHEN 4acTu BOAOHOCHOT'O TOPU30HTA. Henb3s Takke UCKIIOYUTE
(hakTop BEPTUKAILHON MUTPAIUH C TOBEPXHOCTHU MOYBBI, HA KOTOPHII HAKIIAABIBAIOTCS JIOKAIbHbBIE
HEPaBHOMEPHOCTH IUIOMIAIHOTO 3arps3HEHUS W OCOOCHHOCTH WH()HIBTPAIIMOHHOTO TUTAHHMS.



OrpaHn4eHHOCTh JaHHBIX 0TOOpa MPoO UIIIOOYpPOM HE MO3BOJISIET CAETIaTh OJHO3HAYHBINA BBIBOJ O
XapakTepe BEPTUKAIBHOTO pacrpeaeneHus cTpoHIus-90 B TPYHTOBBIX BOJAX Ha HMCCIEIOBAHHOM
y4acTKe, OJIHAKO C YY€TOM PE3yJIbTaTOB BBINMOJIHEHHBIX paHee Habmonenuit (I'THU, 'MIT «Husoy)
Ha ydJacTKax J1aMObl, 000py/I0BaHHBIX MHOIOYPOBHEBbIMH KycTamu ckBakuH (I1K-64, -113, -127),
MOXHO TpeAnoyoxuTh B paiioHe [1K-10 Gosee BhICOKME YPOBHM 3arps3HEHHUs B BEpXHEH YacTH
BOJIOHOCHOT'O TOPU30HTA

3acnykMBaeT BHUMaHHS TOT (DaKT, 4TO BO BCEX CIIy4asX AaKTUBHOCTb CTpOHIUA-90 B
mpobax, OTOOPAaHHBIX HIIIOOYPOM, TPEBBINIANIa TAKOBYIO i MPOO, OTOOPAaHHBIX W3 CKBAXKHH.
[Ipuuem paznuuue B 3HAUEHUAX JOCTUTAJIO OJHOTO MOPSAKA.

Hannvie eudpoxumuueckux uccredosanuti. Pe3ynbTaThl THIPOXMMUYECKHUX aHAIHM30B
npeacTaBieHsl B Taba. 2. OTMeTuM, 4yTo IpoObl BOABI U3 CKBAXKUHBI OTINYAIOTCS 00Jiee BBICOKUMU
(B 2-4 pa3a) mO CpaBHCHHIO C OTOOPAaHHBIMH WTJIO0YpOM KOHIICHTpPAIlMSIMU HOHOB JKele3a.
VkazanHbelii (pakT, a Takke Oojee HuU3KHME 3HAa4YeHUs ENh cBHeTeNnbCTBYIOT 00 HMHTEHCHBHOM
MPOTEKaHUM B CKBAKUHE MPOIIECCOB OKUCIICHHS JKele3a 00caTHON TPyOBI.

Pacnpeoenenue cmponyus-90 mescoy e3secamu u pacmeopom. Kak yxe 0TMedanoch, B X0e
paboT OBLTH BBITTOJIHEHBI HCCIICIOBAHUS IS OIICHKH BIHMSHUS TaKUX (PaKTOPOB, KaK KOHCEPBAILIUS U
¢bunbTpoBaHue MPod, HA Pe3yIbTATHl PATUOXUMUYECKIX aHATU30B. YacTh Mpob npeHaMepeHHO He
MOJKUCISUIACh (CM. COOTBETCTBYMOIIYI0 Tpady B Tadm. 1). Ilociae 3Toro B3BecH W PacTBOp
pasnensanucy B Jabopatopuu Ha (GUIBTPE «CHHSS JIeHTa» mo ucteueHuu 5-10 cyr ¢ MomeHTta
otbopa mpoo.
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Ocanku, OTGWIBTPOBAaHHBIE HEMOCPEACTBEHHO TpU OTOOpEe TMpo0 W3 CKBAKUHBI,
MIPEJICTABICHBl MEJIKOAUCIIEPCHBIMU YaCTHIIAMHM YEPHOTO IIBETa, OBICTPO PBHIKCIOIIMMU MpU
KOHTAaKTe C BO3AyXOM. KOHIEHTpamus OCaJKOB TPOTPECCHBHO BO3pacTajia C YBEIHMYCHHEM
ryOuHbl 0oTOOpa mpo0. VYKa3aHHBIE OCAaAKU, MO-BUAUMOMY, (QOPMUPYIOTCS B pe3yabTaTe
OKHCIIeHHs 00CaIHOM TPYObl CKBaYKHHBI.

[Tpu GuAbTPOBAaHMM HEMOJIKHUCIECHHBIX MPOO B JTaOOPATOPHBIX YCIOBUSAX OBLIM BHU3yalbHO
UICHTH(QUIIMPOBAHBI PHDKHE T'elIe00pa3HbIC OCAJIKH, IBET U KOHCUCTCHIINS KOTOPBIX OMPEICIISIIHCH,
MO-BUJIMMOMY, CBEXEBBITIABITUMH THAPOOKHCIMH JKee3a.

Ta6n1z1ua 2. KOHI_IeHTpaI_[I/IH XUMHUYCCKHUX KOMIIOHCHTOB, MF/J'I, B ckBaknHe K-9 n TIOPOBLBIX

BOJIaX
Kommnonent CkBaxxuHa Hrnobyp
Katuonsl
Na* 12,5-13,2 13,2-14,0
K* 6-8,5 3,3-9,0
Ca?* 55,1-62,7 50,1-52,7
Mg?* 12,2 13,6-22,6
Fe? 0,4-3,0 0,4-1,0
Fed* 1-2,2 0,2-0,6
0,1-0,2 0,15-0,9
AHUOHBI
CI 24,5 24,5
SO4* 30,5-33,7 22,2-31,7
NOs 0-0,1 0-0,1
NO2 0-0,01 0-0,01
HCOs 192,2-201,4 173,9-183,1
COs*
Cymma 335,6-351,5 312,3-328,1
PH 7,26-7,70 7,05-7,75




Eh +120...+235 +70...+165

AHanu3 JaHHBIX, NPUBEACHHBIX B Tabn. 1, moka3bpiBaeT, 4ro B TOM CiIy4ae, KoOrja
GbuIbTpOBaHME M KOHCEPBAIMS HE NPOBOAMIUCH, B MPoOAaX U3 CKBAXKHUHBI CO B3BECSAMHU Oblia
CBSI3aHa CYIIECTBEHHO OOJbIIAst TOJISt aKTUBHOCTH crpoHIMA-90 (B cpeaneM 56% cyMMapHOii), ueM
B ciydae (uabTpoBaHus mpod B mporecce orbopa (14%). ITpu orGope Boabl UTIIOOYPOM CTOJIB
pe3kux pasnuuuii  He HaOmoganock. € yd4eToM INPUBEICHHBIX  BBIIIE  PE3YyJIbTaTOB
THIPOXUMHUYECKMX aHATH30B MOXKHO MPEANOI0KUTh, YTO YKa3aHHBIC Pa3jIMuus B paclpeesieHun
cTpoHLUA-90 MeXIy B3BECIMU B «UCXOJHBIX» U «OTCTOSBIIUXCS» HEMOJKUCICHHBIX IMpodax
OoOyCJIOBIIGHBI ~ MHTCHCHBHBIM  COOC@XKIEHWEM (W/wim  copOuMei) paauoHyKIHAa  CO
CBE)KEOOPA3YIOUIMMHUCS B YCIOBHSIX JJOCTYIA BO3/AyXa THIPOOKHCIMH XKelle3a, IPUCYTCTBYIOLIETO B
CKBOKMHE B TIOBBIIICHHBIX 110 CPAaBHEHHUIO C MPHUPOJHBIMH YCIOBHUSMH KOHLIEHTPALUSX.
CrnocoOHOCTh THAPOOKUCEW Kejle3a HMHTEHCMBHO copOupoBarh CTpoHIMN-90 u3 pacTBOpa
oTMeYajach paHee MHOTUMHE HccienoBatensimu [3-5].

Uszmenenue akmusnocmu cmpouyusn-90 npu npoxauke ckeaxcuHvl. JlaHHbIE 00 U3MEHEHUH
KOHIIEHTpaluu cTpoHIMA-90 B mpobax BOAbI B Mpoliecce MpoKayku cKBakuHbI K-9 n3o0pakeHbl Ha
puc. 4. HaOmromaemoe yBelnWUYEHUE KOHIEHTpAlMK CrpoHIUsA-90 B pacTBOpe cOryiacyercs C
YCTaHOBJICHHBIM paHee (AKTOM pa3Iuyusl KOHILIEHTpAlMid paJAUOHYKIWIAa B CKBaXHHE U
BOJIOHOCHOM TOpPH30HTE. B TO ’ke Bpemsl aKTMBHOCTH CTPOHIIMS Ha B3BECAX B XOJ€ MPOKAYKU
CYLIECTBEHHO HE M3MEHUIIAch. Takum 00pa3oM, He MOTyuniIa MOATBEPKIACHHS TUIIOTEe3a O TOM, UTO
MOBBIIIEHUE KOHIEHTpAaUW CTPOHIMA-90 TpuM TNpOKauyke MOXKHO BBI3BATH B3MYyYHUBAHHEM
BBICOKOPA/IMOAKTUBHBIX B3BECEH U3 OTCTOMHUKA CKBAYKUHBI.

OTt60p mpoO, MpoBeeHHBIN Yepe3 ABe HEeAETH MOCIe MPOKAYKA CKBAKWHBI, MMOKA3aJl, YTO
KOHIIeHTpauus CTpoHIMsI-90 B BoJe CHHM3WIACh Oojee 4YeM B TpPU pa3a IO CPABHEHUIO C
3a()MKCUPOBAaHHOI B KOHIIC Tpokayku (puc. 4 u Tabm. 1). MOKXHO MPennonIoKuTh, YTO adpariusi
BOJIb B CKBQXMHE BCIIEACTBHE MPOKAUKH SPIU(TOM MpHUBENIa K UHTEHCU(DUKALUN OKHCIUTEIbHBIX
IIPOLIECCOB B CKBAXXMHE U cOpOLMH cTpoHIUA-90 Ha cBexkeoOpa30BaHHBIX TUAPOOKHUCSX HKelle3a.

BbiBoabl. AHanu3 pe3ylbTaTOB BBIOJHEHHBIX HCCIEIOBAHUNA TIO3BOJSIET CHENAaTh
CIIEAYIONIME BBIBOJBI, KACAOUIMECs METOJUYECKHX AacleKTOB MpoO0ooTOOpa W3 CKBaXKHH,
HaOJII0AaEMBIX: B CUCTEME PAJUOIHIPOr€0IOTHYECKOT0 MOHUTOPUHTA 30HbI OTUYKICHHUS.

1. KoncmpykmueHno ckéaxcumvl ¢ IITAHON QUIBTPOBON YaCcTH MOpPsiIKa 12 M MalONPUTOIHBI
JUIs  ONpOOOBAaHUSI BOJIOHOCHBIX TOPU30HTOB B YCIOBHUSAX HEPAaBHOMEPHOTO 110 BEPTUKAIU
pacripeniesieHusl paJioHyKIMIOB B TPYHTOBBIX BOJAX, TaK KakK JAfOT OCPEAHEHHBIC IO TIyOWHE
3HAa4YeHHUs1 aKTUBHOCTH, MHTEPIIPETALINs KOTOPBIX 3aTpyJHUTEIbHA. [Ipeanourenue cienyeT oTaaTh
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MHOTOYPOBHEBBIM KYCTaM CKBaXXHMH C JUIMHOW (GMIbTpa mopsjaka 1 M, mpuyeM I'MIpOXUMHUYECKU
WHEPTHBIE TUIACTUKOBBIE TPYObI UMEIOT MMPEUMYIIIECTBEHHO MEPE]] METATTHYECKUMH.
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Puc. 4. Usmenenwne conepxanus crpoHnusa-90 B ckpaxunae K-9 B xoxe mpokauxu 8.09.93 1.

2. Ilpokauxe cxeadxcun B pasMepe MUHHMYM IBYX-TpeX 0O0OBEMOB 00cCagHON TpyObI
CKB)KUHBI SBIIAETCS HEOOXOIUMBIM MPEABAPUTENBHBIM YCIOBHEM KaXJI0To MpobooTdopa. [1poost



JOJKHBI OTOMPAThCS HEMOCPEACTBEHHO MO 3aBEPIICHUU MPOKayKU. DpaudT Kak METO] MPOKayKu
CKBRKMH HE JKeTaTelieH, MOCKOJIbKY MPUBOAUT K adpallMyd BOJBI U aKTHBHU3AIUN OKUCIHTEIHHBIX
MIPOLIECCOB.

3. Koncepsayus (moaxucienue) npod B YCIOBHIX BBHICOKMX KOHIIGHTpaLMi jkeJe3a B
rpyHTOBBIX Bofax [lonecks sBIseTCS CyIIeCTBEHHBIM TPEOOBaHUEM METOJUKU ITPOOOOTOOPA.
4, Qunvmposanue npob6 HENOCPEACTBEHHO Ipu OTOOpe BechbMa IKeNaTeNbHO,

MOCKOJIBKY HCKIIIOYHTH JECOPOLUIO PAAMOHYKIUIOB C IMOCTOPOHHUX B3BECEH NPH IOJIKUCICHUN
poo.

B GonbIIMHCTBE MEPEUNCICHHBIE BB PEKOMEHJANN HE OPUTUHAIBHBI U IPUBOJSATCS BO
MHOTHX PYKOBOJCTBAaX, MOCBSIIIEHHBIX METOAAM H3YyYEHHSI XUMHUYECKOTO COCTaBa MOJ3EMHBIX BOJ
[1, 6-9]. B Hacrosimeil craTbe MbI CTPEMHJIHCH IIOKa3aTh aKTYaJbHOCTh YKa3aHHBIX AaCIIEKTOB
po600TOOpa B KOHKPETHBIX YCIOBHUAX BOJOHOCHBIX TOPU30HTOB 30HBI OTUYKACHHUS.

[IpuxomuTes ¢ cokalleHHEM KOHCTaTHPOBAaTh, YTO HAPYIIEHHE MHOTUX W3 HEPEYHCICHHBIX
BbIllle TpeOOBaHUN (B CHIy OOBEKTHBHBIX M CYOBEKTHBHBIX MPUYHH) MPUBEIO K TOMY, YTO
MMEIOLIHMECs] B HACTOALIEE BPEMsS PE3yNIbTaThl HAOMIOACHUI B CHCTEME MOHHUTOPUHIA MOI3EMHBIX
BOJ 30HBI OTUYXKICHHUS, MOJYUYCHHBIC LEHOW OOJBIIMX MaTepUAIBbHBIX 3aTpar, UMEIOT, TEM He
MEHee, BeCbMa HHM3KYI0 HAJe)KHOCTh. YCTPAaHEHHE HMEIOLIMXCS METOJAMYECKUX HEJOCTATKOB U
MPUBECHHE MOHUTOPUHTA TOA3EMHBIX BOJl B COOTBETCTBUHU C PEKOMEHJANUSAMH, BEIPAOOTaHHBIMA
B MHPOBOW  TIpaKTHKe, HECOMHEHHO, MOXXHO CUHTaTh IE€PBOOYEPEIHON  3amadeid
TUIPOreoIorndecKux uccienopanuii B 3oue YADC.
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V]IK 550.42:556314:546.36

B. B. I'ymzenko, C. I1. [Ixxeno, 1. A. byraii, A. C. Ckanbckuit
K OINPEJAEJEHUIO KOO®PUIIUEHTOB PACIIPEJAEJEHUS PAJIMOHYKJINIOB
B CUCTEME BOJIA - CKEJIET IIOPOAbI

PaccMOTpeHBI W  COMOCTaBIEHBI BO3MOXKHOCTH PpAa3IMYHBIX METOJOB ONpeneieHus Kod()(UIIMESHTOB
pacIpeneneHs OCKOJIOYHBIX DPaJAMOHYKIHIOB B CHCTEME IOPOBBI PAacTBOP - CKEJIET BOJOBMEIIAIONMIEH MOPOJBL.
IMpuBeneHb! pe3ybTaThl MpeaBapUTeNbHBIX oreHoK Kd crpornmst-90 B mecuyanbix rpyHTax OmmkHed 30061 YADC Ha
OCHOBE M3MEPEHHS UX KOHIIEHTPANNi B MP0oOax TPYHTOB U IPYHTOBBIX BOJ, OTOMPABIINXCS C IOMOIIBIO CIIEIIHAIHLHOTO
obopynoBanust Ha riryouHax Oosee 1,0 M OT BCKPBITOTO PH MOXOJKE BHIPAOOTKN YPOBHS BOJIbI.

Koadouuuent pacnpeneneHuss - TUAPOXUMHUYECKHI MapaMmerp, XapaKTepHU3yIOIIUl
COOTHOILIEHHE KOJIMYECTBA TOTO UM MHOTO COEIMHEHUs B TBEpAOH M KUAKOU (hazax cUCTEMBbI BOJa
- TBEpIOE BELIECTBO B COCTOSIHUM PABHOBECHUS, - HAa MNPOTSIKEHUH IIOCIEIHETO JECATHIICTUS
OCTaeTCsl  NPEIMETOM  OCTPBIX  JHUCKYCCHM  Cpeaud  CHELUAJIUuCTOB,  3aHUMAOIIMUXCS



MMPOTHO3MPOBAHUEM MHTPAIlMK 3arps3HEHU B Treosiormueckoi cpene. CBsazp koddduimenta
pacripenienieHust ¢ (akTOM 3aMeUIeHHUs, T. €. C OTHOIIEHHUEM CKOpOCTEH IBIMKEHUS (DPOHTOB
pacTBOpUTEINE U 3arpsA3HUTEINSA, MO3BOJSIET YYeCTb 3TOT IMapaMeTp B pa3HOOOpa3HBIX MOAEISIX
MaccoIepeHoca.

Koadduunent pacnpeneneHus BBeJEH B T'MIPOTr€OJOTHYECKYI0 TEPMUHOJIOTHIO U3
¢bu3nvecKoil XuMum, T1Ie MpUMeHseTcs 1aBHO U 3P dexTuBHO. OTTyAa K€ Mepenuy 1abopaTopHbIe
MeTOAbl ompejeneHust Ky, OCHOBHbIE Pa3HOBMIHOCTH KOTOPBIX - CTaTUYECKUN M JAMHAMHUYECKHUH -
Haubonee pacmpoctpaneHbl, CTaTHUECKUH METOJ MPEAIOoJaraeT MOMEIIEHHE B COCY/ HaBECKU
TOMOTE€HU3UPOBAHHOM TBEpJON (a3bl, K KOTOPOH A00aBiseTcs 2-5-KpaTHbIH 00bEM JKUAKOCTH C
M3BECTHOM YIEIbHOM aKTUBHOCTHIO TOoro wim uHoro PH. Ilocie skcmo3unuu, compoBOkaacMou
NEPUOMYECKUM IepeMelllBaHueM, (as3bl pa3lessioTcs W U3MEHseTcs YyAelIbHas aKTUBHOCTb
ocazaka u xuakoctu. Koagdument pacnpeneneHus BHIYUCIIETCS 1Mo GopmyIie

A (- X ¢34
7 Cu cM M

rae Cr, Ci, Co, Cp - COOTBETCTBEHHO YJICJIBbHBIE U O0BEMHBIE AKTUBHOCTH TBEPIOH (has3wl u
AKHJIKOCTH B KOHIIE SKCIEPUMEHTa, UCXOJHAsl U Pe3ylbTUPYIOIIas aKTUBHOCTh XKUIKOH (a3bl; V -
o0beM skuakoctu; M - macca obOpasma. PasmepHocts Kg B TaHHOM BBIp@XEHHU - OTHOIICHHE
o0BeMa K macce.

JuHaMuueckrii METOJT MOMKET pPEeaTu30BBIBATHCS JBOSIKO: Yepe3 «UHUCTBHIN» 00paselr
UCCIelyeMON TMOpOAbl MPOIYCKAIOT ONpPEeNeHHbII 00beM MEUeHOW PATUOHYKIUAOM >KHUIKOCTH
(copOLMOHHBI BapHaHT) WIM Yepe3 3arpsA3HEHHbIM oOpa3el] NpOMyCKAIOT YHCTBIM pacTBOp
(tlecopOLMOHHBIN BapUaHT) U KOHTPOJIIUPYIOT €ro 00BbEMHYIO aKTUBHOCTb Ha BBIXO/I€ U3 KOJIOHKH.

Haubonee pacnipoctpanen cratudeckuii Meron omnpeaenenus Kq, 4To oObsicHsAETCA MPEex/Ie
BCETr0 JIETKOCThIO €ero peanusanuu. OIHAKO IOJyyaeMble 3TUMHU MeTojaMu 3HadeHus Kg u
MEPecUYnTaHHBIE HAa WX OCHOBE (DaKTOPHI 3aMEIUICHHs 3a4acTyl0 IPOTHBOpPEYAT HATYpPHBIM
HaOII0ACHUAM. Oro €CTeCTBEHHBIM 00pa30M BBITEKACT U3 PA3IUUUi TEPMOJUHAMUYECKUX YCIOBUN
copOuuu B J1a0OPaTOPHBIX IKCIEPUMEHTaX W MPUPOAHBIX cpenax. s 1abopaTopHBIX METOHOB
ornpeneneHus Kg XxapakTepeH psii OTKJIIOHEHUH OT €CTECTBEHHBIX YCIOBUH, OCHOBHBIMH U3 KOTOPBIX
SIBIISTIOTCS: TOMOTEHH3AIINS TIPEIBAPUTEIBHO BBICYIIEHHON MPOOBI; OTHOIMICHUE KHUIKOM U TBEPIOU
(a3, pe3ko MpeBbINIAIOIIEe CYIIECTBYIOIIEe B BOJOHOCHBIX TOPU30HTAX; MCIOJIB30BaHUE XOPOIIO
pPacTBOPUMBIX COCTUHEHUN HCCIIEAYEMOTO 3arpsi3HUTENS, MPEACTABICHHOTO OOBIYHO WOHHBIMHU
¢dopmamu; B OOJBIIMHCTBE CIy4yaeB JIaOOpAaTOpHBIE SKCIEPUMEHTHI MHPOBOAATCS Oe3 ydera
CYIIECTBEHHO BaKHBIX MPUPOIHBIX (PaKTOPOB, HATPUMED, TEMIIEPATYPHI;
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JTMHAMUKA KUIKOH (Da3bl Kak B CTATUYECKHX, TaK U B JUHAMHYECKUX SKCIEPUMEHTaX OOBIYHO HE
COOTBETCTBYET MPHUPOJHBIM YCIOBHUIM; PA3INUMs B MAKPOXMMHUUYECKOM COCTaBE MPUPOAHBIX BOJ U
MO/IEJIEHBIX PACTBOPOB U T. TI.

KonnyecTBeHHBIN yueT yNOMSHYTBIX BBIIIE Pa3IMYUil JOCTATOYHO CIIOXKEH, IMO3TOMY
MoJTydaeMble B JIaDOPATOPHBIX JKCIEPUMEHTaxX 3HadeHHs K¢, TMpH YCIOBUHM CTaHAapTH3AIHUA
U3MEPEeHUH, MOTYT paccMaTpUBaThCs JMIIb KaK HEKMH KayeCTBEHHBIH MapaMeTp MpU CPaBHEHUU
COpPOIIMOHHBIX CBOMCTB T€X MJIM WHBIX TOYBOTPYHTOB.

OueBuaHO, YTO HauboJIee TOCTOBEpHBIE 3HaUeHUsI Kod(duimeHTa pacrpeneneHus u (Win)
dakTopa 3aMme[UIeHUs CIEAYeT OXHIaTh Ha OCHOBAaHMM HATYpHBIX HaOmomeHuid. OmuH w3
BapUaHTOB METOJA IMPEJIOKEH W 3allWIIeH aBTOPCKUM cBuaeTenbcTBoM B 1987 r. [1]. IIpoOsr
3arps3HEHHBIX TPYHTOB OTOMPAIHCh B TOJHMITHIICHOBBIE IMAKEThl W W3 HHUX OTIPECCOBHIBAIACH
noposas Biara. O6pasis! TBepAoH (a3bl U KHUIKOCTH OTHPABISUIUCH HA Y-CIIEKTPOMETPHUECKUI U
paIMOXUMHUYECKUI aHanm3bl. B ompoOyeMmbIX WHTEpBaiax paspe3a Oompenensiach oObeMHas
BJI&KHOCTh TOYBOIPYHTOB M IUIOTHOCTh MX ckeneta. Koadduuuent pacnpeneneHus
paccuuThIBajics o popmyre

CWw "’ )



T Pex - TIIOTHOCTH CKeNeTa Hopossl; V - o0beMHas BIakHOCTH (1071m); K¢~ Gespasmepubiit
napameTp, YUYUTHIBAIOIINN peallbHOE pacTpe/ie]iCHue PalMOAKTUBHOCTH MEXKITy TBEPION M JKUIKOU
(a30iif HE3aBUCUMO OT MEXaHU3Ma B3aUMOJICHCTBUSI.

KOHCTpYyKIHs MCIOIB30BaHHOTO Tpecca [2] mos3Bomsma 3arpyxath 10 600 cm® mpoGsr
€IMHOBPEMEHHO. M3 Bcex y-u3imydarelnieii, MpUCYTCTBYIOUIMX B MMOPOBBIX BOJAaX 30HBI OTUYKACHUS,
paccuntath 3HadeHus Ky ymaBamoch Tonpko ams 'Cs. HamGomee mpaBmomomoOHBIe 3HAUEHHs
nosydanuch ans wHTepBana rayouH 20-30 cm, rae HaOmromaemasi B TBEpIOHW (haze aKTUBHOCTH
ObuIa, BEpOSITHO, IEPEHECEHa B pacTBOpeHHOW (opMe ¢ JHEBHOW mOBEpXHOCTU. Hammume
CJ1a00PACTBOPUMBIX TOILJIMBHBIX M KOHJCHCAIIMOHHBIX YACTHUI[ B MEPBLIX CAHTHMETPaX MOYBEHHBIX
pa3pe30B MPUBOIUIIO K PE3KOMY 3aBblllicHUIO 3HaueHui Ky [3].

Bropoii BapuaHT mpeaycMaTpuBall HEMOCPEACTBEHHBIE ONpeneieHus pakTopa 3aMeJIeHUs

Rt, cBsi3aHHOTO ¢ KOA(DPHUITUEHTOM pacrpeeIICHHs MPOCTON GOopMyIIoi
R = 1+‘°°;—f”:1 + K.
&Y

B mypdsr rnybunoit oxomo 0,5 M 3amyckanu MHOTOKOMITIOHEHTHBIH PagMOAaKTUBHBIN
VHIMKATOP, OOBIYHO NPEJICTABICHHBI TPUTHEBOI BOMOH M pacTBOpaMH XjopuaoB °'Cs u %0Sr.
Ulypd 3aceimancst mjisi BO3MOXHO 0oJiee TOJHOTO BOCCTAHOBIICHHSI HCXOJHOTO TOYBEHHOTO
paspe3a. 3aTeM ¢ TIOMOIIBIO Y-KapoTaxa W OoTOOpa Mpod MOYBEHHOW Biard (HUKCUPOBAIOCH
MCXOJ/IHOE pacrpeielieHne TPaccepoB IOCIe 3amycka. B manpHEiImeM MpoBOIMIMCH PEKUMHBIC
HAOJIO/ICHUS 32 JIBIDKCHUEM TPaccepoB. BIaKHOCTH MO pa3pe3y OIEHHBAIACh ¢ MOMOIILIO (N.N)-
KapoTa)ka CKBaXWMH, IMPOHJECHHBIX B MECTax 3alycka TpaccepoB. l'eonmoruueckuii paszpes
pacwieHWIM MO JAaHHBIM KapoTa)ka ©CTECTBEHHOW aKTUBHOCTH ([0 3allycka WHIMKATOPOB),
KapoTaxxa INIOTHOCTH (yy) U (WJIK) IEHETPALMOHHOTO KapoTaxa [4].

B sToM ciydae 3ame/uieHHUE TOTO WIIM MHOTO Tpaccepa OTHOCHUTEIbHO MEYEHHOW TPUTHEM
BOJIbI OTIPEICIISICTCS IPOCTHIM COOTHOIICHUEM

Ry = Ahy

o Al

"7 AR @

rac AhT 158 Ah| - COOTBCTCTBCHHO CMCHICHHUC MAKCUMYMOB DPACHpPCACIICHUA TPUTUA U i'rO

WH/IMKATOpA 32 OJMH U TOT K€ WHTEPBaJI BPEMEHHU.
3amernM, uTO BhIpakeHue (4) maet ocpenHeHHOe 3HaYeHHe Ry. Bmecte ¢ Tem nccnenoBanue
peanmbHBIX paclpeleNieHuii aKTUBHBIX HWHAWKATOPOB B TIOYBEHHBIX pa3pe3ax yOexmaer B
CYIIECTBOBAHUHU OBICTPBIX MyTEH MHUIPALUU 3arpsi3HUTENCH, Y KOTOPhIX 3aMeAJICHHE 3HaYUTEIbHO
HWKE CPEHUX 3HaYeHHH [5].
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B nmepeuncneHHpIX ciaydasx KoOd(pUIMEHTHI pacmlpenereHHus —ONPEeAeUTUCh IS
MOYBOTPYHTOB 30HBI a’palui. B To ke BpemMs A0 HACTOSIIEr0 MOMEHTa NPaKTHYECKU
OTCYTCTBOBaJM ompeneneHuss K¢ B YCIIOBUSX HACBHIIEHHON 30HBI BOJOHOCHBIX TOPH30HTOB 30HBI
otuyxJeHus. [Tocaennuil Bompoc BecbMa akTyalleH, HallpUMep, B CBS3U C NMPOTHO3aMU MUIPALlUH
PalMOHYKJIMJIOB Ha YydYacTKaxX ITYHKTOB BPEMEHHOH JIOKAJIM3alUN pPaJIHOAKTHBHBIX OTXOJIOB,
UCCclieIoOBaHUEM MaccorepeHoca B 30He npyaa-oxianutens YADC u T. 1.

[TonydenHnbie anst  30HBI  adpamuu  Kg  MajloONpUromHBl IS XapaKTEPUCTHKH
BOJIOHACBHIILIEHHBIX cpel. B HHUX BIaro-cojenepeHoc OTIMYAeTCd 3HAUYUTENbHO OoJbIIeh
HECTAIMOHAPHOCTHIO THAPOJUHAMUYECKHX M THUAPOXUMHUYECKUX IPOIECCOB IO CPABHEHUIO C
TPYHTOBBIMH BOJIaMH. [I[pUMEHHTENBHO K 30HE a’paliul B [EJIOM 0osiee KOPPEKTHO, MO-BHIUMOMY,
OIEepPUPOBATH MOHATHEM (haKTOpa 33JePKKH, a He COOCTBEHHO K03((UIIMEHTa paclipe/ieeHus], TaK
KaK IoJIpa3yMeBaeMbIe YCIIOBHS PaBHOBECHS 3/16Ch MOTYT HE COOJTIOIaThCA.

Bo3MOXXHOCTH HATypHBIX METOAOB ompeneneHusi Kg CyIIeCTBEHHO paclIUpSIOTCS MpU
WCIIOIB30BaHUH UTII00ypa N1t 0TOOpa MOPOBBIX pacTBOPOB. Pa3paboTka u M3roToBIEHNE UTIIO0ypa
ocymectBieHsl Kuesckum ¢unuanom CII «TponsBo» mpu HITO «CnaByTuu» no pekoMeHIanusm
Wuctutyra reonmormyeckux Hayk HAH Vkpaunbel. Kowmmuiekt o0opynoBaHusi COCTOUT U3
OCTPOKOHEYHOTO (puibTpa (Mria-3adopHUK) nuamerpoM 12 mm ¢ anuHOW paboueit wactu 10-200
MM; TpyOYaThIX yIUTMHUTEIHHBIX CEKIIMHA C TEPMETU3HPOBAHHBIMUA COCTUHEHUSIMH, TTO3BOJISTFOIINX
YCTAaHOBUTH (WIBTP Ha TIyOMHY 10 6 M; BakyyMHOH Bojo3a0opHON emkoctu oobemoM 20 i1 ¢
HacocoM KoMOBCkoro, a Takke JONOJHUTEIbHBIX MPUCIOCOONIEHUN i pydyHOro OypeHus



CKBQ)XMH, YCTAaHOBKUM M MW3BJICYCHUS UIIO(QUIBTPA, TPAHCIOPTUPOBKM OOOpPYIOBaHUSA M T. I.
Urnobyp ycIemHo MCHBITaH NP M3Y4eHMH BEPTHKANLHOIO pachpeieneHus °SI B HOPOBBIX
pactBopax 30HbI oTuyxaeHuss YADC [6, 7].

PaccMOoTpuM  HEKOTOpBIE METOAOJIOTUYECKHE OCOOEHHOCTH HCIIOJIB30BAaHHOTO HaMHU
noaxonaa aus onpeneneHust Kg B HachlieHHON 30He I'PYHTOBBIX BOJIOHOCHBIX TOPU30HTOB.

JUiss TOJIeBBIX HCCIIEAOBAaHUIM BBIOMPATHCH YYAaCTKH C KBA3UCTALMOHAPHBIM DPEXKHUMOM
natepaabHON (DUIbTpALMK FPYHTOBBIX BOJ, HAIIPUMEP MEXAY ABYMs BOJAOEMAaMU C MHOTOJIETHEH
YCTOWYMBOW pa3HULIEH ypOBHEH BOJBI B HUX. [I[pUHMMaOCh BO BHUMaHUE TAKXKE OTHOCHTEIIBHOE
MIOCTOSIHCTBO Pajino- ¥ TMAPOXUMUYECKOI0 peKUMa MOBEPXHOCTHBIX BOJI.

[TpoObI BOABI M TpyHTa OTOMPATUCh HHMXKE BCKPHITOTO MpH Mpoxojke mrypda (mmypa)
ypoBHsI TpyHTOBbIX BoJ Ha 0,5-1M. IIpoObl rpyHTa OTOMpAIMCh CEUUAIBHBIM LIUIMHIPUYECKHM
poOOOTOOPHUKOM M3 HEepKaBerolel cranmu. ['pyHTOBas Boga (MIBTPOBANIach HEMOCPEACTBEHHO
pu oToope yepe3 GUIbTP «CUHSAA JIeHTa». Cpasdy nocie oToopa *KHuaAKHe IpoObl KOHCEPBUPOBAIHUCH
nob6asnennem HCI ¢ nosenennem pH pactBopa no 1,5-1.

HcxonHas BIa)XHOCTH OTOOPAaHHBIX NPOO M OCTaTOYHAsl BIAXHOCTh (TOCJIE OTIEJIEHUS
IIOPOBBIX PACTBOPOB) OMNPEAENISIUCH TEPMOCTATHO-BECOBBIM METOJOM. YYET JONOJHUTEIbHOU
aKTUBHOCTH, NpuoOpeTaeMoil BMellarole MOpoAod MpH BbICYIIMBAaHUM NpoO, MPUBOAMT K
BBIPAKEHUIO

CTP W1
T GWe T Wy 6
rae W1 u Wo - COOTBETCTBEHHO KOHEYHAsi U MCXOAHAs BJIAXKHOCTh BOJIOBMELIAIOIUX MecKoB; Cr U
C - COOTBETCTBEHHO yJielibHas 1 00bEeMHAast aKTUBHOCTH TBEPIOH (ha3bl M KHUIIKOCTH; p - INIOTHOCTh
cKesleTa MopoJibl. B OGOJbIIMHCTBE CilydyaeB NPH BBICOKOM CTENEHU cemapaliy HOpoBOMl Biaru
BTOPBIM WieHOM BbipakeHus (5) MOXKHO mpeHeOpeysb.

HexkoTtopsle pe3ynbTaThl CCIIEAOBAaHUM IPYHTOBBIX BOJ U BOJOBMEIIAIOIINX [IECKOB U3 Teja
namObl mipyna-oxnaautenss YADC u monpaepHoit namObl B paiione KpacHeHckoro crapuka 1o
OIMCaHHOMY BBILIE METOJy IIPUBOJAATCS HUKE (TabauLa).

BbiBoabl. BrinosHeHHbIE NpeaBapUTENIbHBIE HUCCIEIO0BAaHUS BO3MOXKHOCTEH ONpE/eIeHUs
3HaueHui K¢ B HaTypasJbHBIX YCIOBHSIX MOATBEPXKAAIOT MEPCHEKTHBBI 3TOTO HANpaBlICHUS U
MO3BOJISIIOT IUIAHUPOBATh OoJiee JIeTalbHOE U3yUEHHE MOBEIEHUS OCKOJIOYHBIX PaJUOHYKIUIOB B
CHCTEME BOJA - CKEJIET MOPOABI.

Hecmotpss Ha orpaHndyeHde 4YWCIO BBIOJIHEHHBIX onpeneneHuii  Kg,
pe3yabTaThl CBUAETENBCTBYIOT B M0JIb3Y KOPPEKTHOCTH BHIOPAHHOIO MOXO0/1A.

Ky

IMMOJIYYCHHBIC

Crponuuii-90 B cucreMe BoJja-BMELIAIONINE TOPOIbI

Mecto oTdopa mpoo, Uwucno| Yncno | AxtuBHOCTh |AkTHBHOCTH| Wcxomnas [KoaddwuimeHT pacipeneneHus
XapakTep MOPOJIbI npo6 | mpo6 |%Sr B tBepmoit|  Sr B BIIQYKHOCTb crponnus-90, Kq
¢asze, bx/n HKHJKON MOPOJIBI 6e3pa3mMepHbIi /KT
dase, bx/n | Becosas, %
KpacneHckuii ctapuk, 1 1 422+46 341 18 674 123
MoJsbAepHas 1amba M/3 1944* 121.0 221
ecox
Jlam0a mpyaa-oxJiaauTens, 2 1 97,6+62,9 27,3+2,3 16,1 21,2 3,4
ITK-10, c/s mecok 2 | 6008:141,4 | 838239 | 189 375 71
lamba mpyma-oxmaguress, 2 1 165,5+64,8 21,841 20,4 36,2 7,4
IMk-113, M/3, ¢/3 mecok 2 <9 3.3+0.6 17,6 <145 <2,6
lamba mpyma-oxmaaures, 2 1 <9 2,5+0,4 15,7 <219 <3,4
TIK-189, c/3 mecox 2 <9 4,404 15,1 <12,5 <19

* Xunxas u TBepaas a3l pa3ziesieHbl Ha BopoHKe broxHepa B 1aboparopun.

Tax, Bemmuuna Kg mns *°Sr B gmamaszone 1-7 /KT cormacyeTcs ¢ pe3ynbTaTaMH PelIeHHs
SMUTHO3HBIX 33/1a4 M0 JaHHBIM HATYPHBIX HAOIIOJCHUN 32 Pa3BUTHEM OPEOJIOB 3arps3HEHHS dTHM
HYKJIMJIOM TPYHTOBBIX BOJ] M BBIIIOJHEHHBIMH PaHee dKCIIEPTHBIMH OlleHKaMu [6].



CpaBHHUTENBHO OoJyibIIie OO0BEMBI MPOO, H3BJICKAEMbIE C IIOMOINBIO pa3padOTaHHON
TE€XHOJIOTMH, PACHIMPAIOT BO3MOKHOCTH AHAIUTUYECKHMX METOJOB HCCIEJOBAHHUM, IO3BOJISAIOT
onpeAensaTh  (QU3MKO-XUMHUYECKHEe (OpPMBl  MHUIpallMM  PAJUOHYKIHMIOB, OLIEHUTH  POJIb
KOMILIEKCOOOpa3oBareiei, B YAaCTHOCTH XEJIAaTHBIX COCAMHEHUH METalioB, B MOCTYIUICHUU
3arpsi3HUTENed B Moj3eMHble BOAbl. Ha cpaBHUTENbHO OONBIINX 00BEMAax MOPOBBIX PaCTBOPOB
MOKHO J€TAJIbHO M3YYUTh MU30TOIHBIE M HYKJIWJHBIE OTHOIICHHUS MUTPUPYIOLIMX 3arps3HUTENCH,
YTO AAcT AOIMOJHUTEIbHYIO HH(OPMALIHIO O CKOPOCTAX, MEXaHU3MaxX U (popMax uX MmepeHoca.

B 3akiroueHue aBTopbl CUUTAIOT CBOMM A0JIToM nodiaronaputs cotpyanukoB UI'H u HULL
PII1 A. M. Ao6pamoBy, T. A. T'omukxomy, I'. W. TI'yazenko, A. H. Kmomuunuenko, JI. IL
Jlemumenckyto, JI. H. [Tumoxy 3a yuactue B pa3pad0TKe HOBOM METOIUKH.
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A. C. Cxanbckuit, C. I1. Jxxeno, [. A. byraii
PAJUOTUAPOXUMHNYECKOE OBCJIEJOBAHUE CKBAKHWH NPUIISTCKOI'O BOJO3ABOPA

HpI/IBe,HCHLI Ppe3yabTaThl THAPOXUMHUYCCKOTO O6CJ'I€,I[0BaHI/I$I pa6OTaIOH.[I/IX CKBAXXHUH HpI/IIOTCKOFO Boz(03a60pa
Ul BBIABJICHHA BO3MOXXHOI'O MCTOYHHMKA 3arpsa3HCHUA PaAWMOHYKIIMAAMH HAIOPHOI0 BOJOHOCHOTO TOPH30HTA.
PCKOMGHI[OB&H OITHMAaJIbHBIN periIaMCHT MOHUTOPpHHIA 3a NOA3CMHBIMU BOJdMHU B paﬁOHe Bon03a60pa. HameueHnsr
HCO6XOZ[I/IMBI€ TUAPOTCOJOTUYCCKHUE HUCCICAOBAHUA IS  AOCTOBEPHOI'O IPOrHO3a 3arpsA3HCHHS  HAIIOPHOI'O
BOJOHOCHOT'O T'OPHU30HTA.

Ha npotsokenun 1991-1992 rr. Ynpasnenuem nosumerpuyeckoro kontpois (Y K) HITO
«[Ipunare» 3aperucTpupoBaHO TMOBBIIIEHHOE conepkaHue cTpoHIHsI-90 B BOAax XO3sAHCTBEHHO-
MUTHEBOIO HAa3HAYEHMs, M3BJIeKaeMbIX IIpunsTckUM BOm03a00pPOM M3 HAMOPHOTO BOJIOHOCHOTO
TOPH30HTA B JOIEHOBBIX OTIOXKeHUsX. B 1991 r. mo HenmomHBIM M pa3po3HEeHHBIM AaHHbIM Y JIK
OTMeYeHO o01ee noBbleHue cogepxanus ctpoHuus-90 ot 0,036 no mecsatsix monelt bk Ha 1 1
BOJIBI, TIPHYEM B HIOJIE B BOAONPOBOJE T. lIpWmsATH MaKcHMalbHbIC 3HAYCHHsI KOHIEHTPAIUU
crpoHuuA-90 nocturiau npumepHo 1 bi/m.

B crnenyromeM romy oTrMedanMch KoJjeOaHHS KOHIIEHTpanuu CTpoHIuA-90 B SHOBCKOM
BeTBH [Ipunsrckoro Bono3abopa u Bomonposoje r. [Ipunstu (puc. 1).

[IpocnexxuBatorcs ABa NMuKa (B Mae M HIOHE), KOTJa KOHLEHTpauus CTpoHIUsI-90 B
U3BJIEKAEMOM M3 BOJOHOCHOT'O TOPU30HTA BOJE MO SIHOBCKOW BETKE B0/03a00pa MpPaKTUYECKU
JOCTHTaJa BPEMEHHO MomycTUMBIX ypoBHed (BIlY). DTu ¢akTbl mocmyXuin OCHOBaHUEM JIS
MIPOBE/ICHUS TUAPOTeOJIOrHYecKuX uccaenoBanuii Ha [Ipunarckom Bogozadope.

B aBrycre 1992 r. HaMH BBIITOJTHEHO KOMIUIEKCHOE PaJIMOTHIPOXUMHYECKOE 00CIIC/IOBaHHE
AKCILUTYaTUPYyeMbIX CKBakuH SIHOBcko#t (5 ckBaxkuH, mpobootdop 10.08.93), Illenenuyckoii u
Hoso-Illenennuckoit BeTok Bogo3abopa (12 ckBaxkus, npoboorbop 31.08.93), mmeroriee 1enbi0
MOJyYUTh JIOCTOBEpHBbIE [JaHHbIE O pAJAMAUOHHOM COCTOSHUM 3KCILTyaTHPYEeMOro s



BOJIOCHA0KEHHUSI BOJIOHOCHOTO TOPU30HTA B JOIICHOBBIX OTJIOXKEHUSAX U BBIIBUTH «KPUTHUYECKHE)
CKB)KUHBI (€CIIN TAKOBBIE UMEIOTCS).

OpnHoBpeMeHHO ObUIM YTOYHEHBI pacrojiokeHue cKkBakuH [IpumnsTckoro Bomozabopa, ux
COCTOSIHUE U JICOUTHI B TOAUYHOM pexxnMe. Beero 3apeructpupoBano 26 cKBakuH, 000pyI0BaHHBIX
¢bunbTpaMu U HacocamMud. B askcmiyarauuum Haxomutces 19 ckBaxkuH. Hacoc ckBakHHBI
obecneunpaer ne6ut 400-500 m3/cyT. OnHOBpeMeHHO 00BIYHO paGoTaroT 12-15 CKBaKUH, IPHYEM
peructpanusi MepUOAUYHOCTH paboThl uUX He Bedercs. Pexxum paboThl BOJBI CKBaXXKMHAMHU
Bos103a60pa b Teuenue 1992-1993 rr. nokasan Ha puc. 1

ITo MHEHHIO TeXHOJIOTa BO103a00pa, 3HaueHus BotooTOopa ¢ 1-ro mo 12-it mec. 1992 1. u B
7-M mec. 1993 r. 3aBbIlIEHBI U3-32 HEUCITPABHOCTH PETUCTPUPYIOLIETO 000Dy I0OBAHUSI.

ITpoOb1 Bombl u3 17 CKBakWH, KOTOpBIE Ha BpeMs OOCIIEIOBaHMS HAXOAWJIUCHh B pabouem
pexkuMe, ObUTH B3SITHI JIJISl IIPOBEACHUS PATMOXUMUYCCKUX U XUMUYECKUX aHAIM30B. [IpoObI BOJIBI
JUIS PalMOMETPUU B LEISX KOHCEPBAIMM IMOAKHUCISIINCH COJITHOM KHUCIOTOM a0 3HaueHud pH,
paBHbIX 1,5-2, cpasy ke mocie oToopa ux U3 JeHCTBYIOIUX CKBAXKHH.

Cmponyui-90, 545 Bodoawion- 107 vy
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Puc. 1. Conepxanue ctpoHnusa-90 B Boje Puc. 2. Cymmapsbiii BOJ00OTOOD
[Tputorckoro Bogozabopa B 1992 r. (mo nanubM: | mox3eMHbIX BoJ [Ipumstckum Bogo3abopom
LIPM30 VK HIIO «IIpunsts»):

1 - SsoBckmii Bomo3abop; 2 — Hoso-
lenenuuckuii Bojg03ab0p; 3 - BOIOMPOBOA T.
[Tpunste

© A. C. Ckansckuii, C. I1. JIxxeno, . A. Byraii, 1994
97

B mpobax mis XUMHYECKMX aHAIM30B Ha Mecte ompenensuiuck pH m Eh. Pagmomerpus Ha.
cojiepKaHue TPUTHUA U cTpoHIMI-90 B mpoOax BOJIbI BHINOJIHEHA B Ja00paTOpUu MapTHH T'€0JIOro-
skosoruueckux uccienosanuii ['TIT «CeBykpreosorus» (Tadm. 1).

Kak BuaHO, K HacrosmeMmMy BpeMEHM HHU OJHAa M3 OOCIEelOBaHHBIX CKBa)XUH HE JaeT
MOBBILIEHHOTO CO/AEPKAHUSI TPUTHUSI U CTPOHLUA-90. DTO MO3BONSIET CHENaTh BHIBOJI O TOM, UTO
MI0Ka BOJOHOCHBIN TOPU30HT B HOLIEHOBBIX OTJIOKEHUIX HE 3arps3HeH paguonykiauaamu (PH).

Tabnuna 1. Conepkanue TpuTHs U CTpoHIMA-90 B mpobax BoabI U3 ckBaxuH [Ipumsrckoro
BOJ103a00pa, b/



Ne i/t | Homep Howmep Tpurnii Crponunii-90
TPOOBI | CKBAKHMHBI | AxrypHocTs | AGCOMIOTHAS | AKTHBHOCTH | AGcCOMIOTHast
IMOrpCIIHOCTh IOrpCIIHOCTH
1 20 9 <1,69 <0,0146
2 21 8 1,9 0,13 <0,0146
3 22 7 <1,69 <0,0146
4 28 6 <1,69 <0,0146
5 29 5 <1,69 <0,0146
6 59 13 <2,93 <0,0146
7 51 11<2 <2,93 <0,0146
8 52 14 <2,93 0,013 0,0019
9 53 15 3,64 0,39 <0,0146
10 o4 16 <2,93 0,0184 0,013
11 95 20 - <0,0146
12 56 17 <2,93 <0,0146
13 o7 23 <2,93 <0,0146
14 95 24 <2,93 <0,0146
15 59 1 3,25 0,35 <0,0146
16 60 25 <2,93 <0,0146
17 61 26 <2,93 0,0148 0,0011
[Mpumeuanue. AHanu3bl BeimoMHEHBI B Jjaboparopuu I[II'DOU ITII «CeBykpreosorus» ¢ MOMOIIBIO

HHU3KO(OHOBOTO criekTpoMeTpa «Quantulus».

XUMHYECKU aHaIW3 MpoBeneH B jaboparopuun Muctutyra reojmormueckux Hayk HAH
VYKpauHbI U €ro pe3yiabTaThl IPeCTaBIeHbI B Ta0. 2.

[To MOBBILIEHHOMY COJIEpPKAHMIO MOHOB - HATpHsl, XJIopa M THJpoKapOOHaTa B BOJAE W3
CKBaKMH SIHOBCKOMW BETKHM BO/03a00pa OTMEUaeTCsi TEXHOITeHHOE BiusHUE T. [Ipunaru, BO3MOXKHO,
KaK cJeCTBHE 00pabOTKM YJIHI COJIBIO B 3MMHEE BpeMs, a TakxKe Ipyrux GpakTopos. B To jxe Bpems
¢axT noeimeHHOro cozepkanus NaCl B OTHOCHTENHHO M30JIMPOBAHHOM BOJIOHOCHOM FOPH30HTE B
JOLICHOBBIX OTJIOXKEHMSX TO3BOJSET MPEANOJIOKUTh BO3MOXKHOCTH MUIPALlMM CO BpeMEHaM
cTpoHIMA-90 u npyrux paguonykianaoB (PH) k Bogo3abopHbIM CKBaXXMHAM MPH 3arpsi3HEHUU UMU
0€3HaNOPHOr0 BOJOHOCHOI'O FTOPU30HTA.

Jns pocroBepHoro mnporHo3a wurpaunu PH wu pa3pabotku >¢¢deKkTuBHBIX Mep IO
MPENOTBPALEHUIO  0KMJAEMOTO  3arpsA3HEHMsS TMOJA3EMHBIX BOJ  XO3SIMICTBEHHO-IIUTHEBOTO
HA3HA4YEHUS B BOJOHOCHOM TOPH30HTE JOLECHOBBIX OTJIOXKEHUH CIIEOBaNO OBl COCPEIOTOYMUTH
UCCIIeIOBaHMsI Ha HAOMIOEHUSAX 33 TMIPOAMHAMHUYECKUM PEKUMOM I'PYHTOBBIX M HAMOPHBIX BOJ,

n3ydyeHuHu pacnpezaeneHuss PH B rpyHTOBBIX BO/1ax ¥ 30HE a’palluu B pailoHe BOJ103a00pOB,
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Tabnuia 2. Pe3ynpTaThl XMMHUECKOT0 aHaJIM3a Mpo0 BoJibl U3 ckBaxuH [Ipunstckoro Bomo3abopa

Howmep | Homep Karvnonst, Mr/n AHHOHBI, MI/1T ZKectkocts, Mroks| PH Eh OOGrmas

TPOOBI CKBHEII;KI/I NA* K* Ca™ | Mg* | Fe™ | Fe™ | NH* CcL SO | NOs | N 0-2 CO% | He 0'3 CatMg| Ca Muﬁeﬁalmﬂ,
20 9 274 | 48 | 401 | 91 0,1 0,1 0,6 6,0 6,6 - 0,2 - 219,7 | 2,75 2,75 | 73 +180 314,5
21 8 235 | 50 | 40,1 | 91 |meomp.|weomp.| 0,5 6,0 4,1 - 0,02 - 213,6 | 2,75 2,75 | 74 +175 301,9
22 7 300 | 59 | 40,1 | 91 - - 0,3 6,0 3,3 - 0,06 - 2448 | 2,75 2,75 | 7,45| +175 339,6
28 6 32,7 63 451 | 7,7 - - 04 | 103 | 08 - 0,02 - 2539 | 2,88 2,88 | 7,3 +190 357,2
29 5 26,1 | 59 | 451 | 7,7 - - 0,2 6,1 2,5 - 0,01 - 226,4 | 2,88 2,88 | 6,9 +130 320
50 13 | 22,7 | 42 | 42,7 | 45 - - 0,7 4,3 58 - 0,2 - 2136 | 2,50 2,50 | 7,40 +70 298
51 11 | 253 | 38 | 351 | 61 - - 0,1 4,3 4,5 - 0,05 - 1922 | 2,25 2,25 | 7,55 +90 271
52 14 6,8 33 42,7 | 9,1 - - 0,4 4,3 9,9 - 0,01 - 178,0 | 2,88 2,88 | 7,25| +125 254
53 15 5,8 3,8 454 | 6,1 - - 0,7 4,3 9,1 - 0,02 - 170,9 | 2,75 2,75 | 735 | +135 245
54 16 53 38 | 427 | 715 - - 0,6 43 | 10,3 - 0,04 - 161,7 | 2,75 265 | 74 +145 236
55 20 8,1 44 | 4777 | 45 - - 0,7 43 | 111 - 0,04 - 189,2 | 2,75 2,75 |7,65| +135 270
56 17 52 36 | 427 | 30 - - 0,7 43 | 12,3 - 0,09 - 155,6 | 238 238 | 7,10 | +185 2275
57 2 6,7 38 | 47,7 | 61 - - 0,4 43 | 111 - 0,02 - 177,0 | 2,88 2,88 | 7,40 | +180 257,1
58 24 3,9 32 | 42,7 | 12,2 - - 0,4 43 | 12,3 - 0,05 - 170,9 | 343 2,80 | 73 +175 250
59 1 9,7 6,6 | 501 | 7,7 - - 0,15 | 43 4,1 - 04 - 213,6 | 343 3,13 | 7,40 | +175 296,4
60 23 3,5 32 | 401 | 6,1 - - 0,3 4,3 | 10,7 - 0,1 - 146,4 | 2,50 2,40 | 7,2 +190 2147
61 26 3,8 34 | 37,7 | 715 - - 0,4 6,0 | 12,3 - 0,05 - 146,4 | 2,50 2,40 | 7,10 | +195 217,6
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a TaKkKe Ha onpeneneHnt Kod(hPUIMEeHTOB 3aep>KKU sl HarnOoJiee MOABMKHBIX PaIMOHYKIIUIOB B
BOJIOHOCHBIX TOPU3OHTAX M paznenbHoi cioe KueBckux mepreineir. OqHOBpEMEHHO HEOOXOIUMO
MIPOBEPUTH TEXHOJIOTHUIO MOJATOTOBKHU: BOJBI JJI XO3SIIICTBEHHO-TUTHEBBIX HYXK]I C LIEIbIO BBIIBUTD
BO3MOJKHBIE ITyTH €€ 3arps3HEHUsL.

C ydeTom NOBBIIIEHHS KOHIIEHTpaIuil cTponisi-90, gocturmero makcumyma B mae 1992 r.,
1enecoo0pa3Ho  M3MEHUTh periiaMeHT omnpoOoBaHus CKBaxuH [Ipumnsitckoro Bojo3abopa
CIIEYIOIIUX 00pa3oM:

Ha KaxJ0odh W3 BeTOK Bojmo3abopa (Anosckoii, lllemenuuckuii m Hoso-Illenmenuuckuit)
eKeMecAYyHO omnpoOoBaTh OAHY-JBE CKBAXXHWHBI C TaKHUM pacyeToM, 4YTOObI B TEUEHUE Troja
OCYIIECTBJISIIACH UX POTAIUS;

eXKeMecsIyHO OompoOOBaTh BOAY M3 KOJUIEKTOpa BOA03a0opa /A0 MOJaud €€ Ha CTaHIUIO
OUUCTKH (00€3KeIe3HEeHNUS ),

B ClIy4ae, eCJIM Ha KOJUIEKTOpe OyJIeT 0TMeYaThCsl MOBBIIICHNE KOHIIEHTpauu cTpoHius-90,
HEOOXOIMMO JKCTPCHHO TIPOBECTH pa30BOE OMPOOOBaHWE BCEX JCHCTBYIONIUX CKBAKUH
BOJ103a00pa.

WuctutyT reonornueckux Hayk HAH Ykpaunsl, Kues
IToctynuna 17.03.94

V]JIK 550.424.4

H. U. IIpockypa, B. B. Jonun
TPAHCO®OPMALIUA ®OPM HAXOXKIEHUSA MPOAYKTOB AEJTEHUSA
B PEUHOI BOJE AKBATOPUU KUEBCKOI'O BOJOXPAHUJINIIA B 1986-1991 I'T.

PazpaboraH u onucaH METOA pa3Ae/iCHUs] MUTPAlMOHHBIX ()OPM NMPOIYKTOB JEJICHHS B peYHOU Boze. B ycThsax
peKk u Boje BojoxpaHwma B 1986 r. oTMeueHo BO3pacTaHUE KOJNMYECTBA PACTBOPEHHOTI'O OPraHMYECKOTO BELIECTBA,
YMEHBIICHHE COJECPKAHUE PACTBOPEHHBIX HEOPraHWYECKUX BEIIECTB M PACTBOPEHHOIO KHUCIOPOJA NMPHU HEH3MEHHOM
KoJm4ecTBe B3Beceld. COOTBETCTBEHHO M3MEHSETCS KOMdecTBO paguoHykinaoB (PH) B coctaBe BbIAEICHHBIX (OpPM.
O6wee xomuuectso ¥'Cs u Sr B peunoit Boge B 1991 r. me usmenunocs. Habmonaercs Tpancdopmanus dopm
HaXO0/IEHUS POYKTOB JICJEHUs [0 CPABHEHMIO C PaHEE MONydeHHbIMH pe3yibratamMu. Okono 50 % ¥Cs u g0 99 %
90Sr HaxouATCS B YCIOBHO pacTBOpeHHOM cocTosinui. CooTHotenne PH B cocTaBe pUIBTPATOB M B3BECEH MOBEPHKEHO

CC30HHBIM U3MCHCHUAM.

OcCHOBHBIE MWIpallMOHHBIE (OPMBI TMPOIYKTOB JIEIEHUS B BOJAE pAa3ACIAIOTCA Ha
B3BEIICHHbIE M pacTBOpeHHble. Kak mepBble, Tak W BTOpbIE MOTYT HUMETh OPraHUYECKYI0 U
HEOpraHuyeckyro npupony. s pazaenenus MmurpanvoHssix ¢opm PH B peuHoit Boae, aBTopamu
HaCTOAIIEH CTaThbU pa3paboTaHa METOMKA, TO3BOJISAIONIAS BBICITUTh PACTBOPEHHbBIE OPTaHUYECKUE
BemiectBa (POB), pactBopeHHBIe BemiecTBa Heopranmdeckoi mpuponst (PHB) u B3BemeHHBIE
(bopMBI.

PacTBOpeHHBIMM BEIIECTBAMU CUMTAEM BCE YCIOBHO PACTBOPEHHBIE BELIECTBA, TPOXOIALINE
gyepe3 OyMaXHBIH (QUIBTP «CHHSS JIEHTa» auamerpoMm mop okoio 100 MKM mpu HOpMaibHBIX
YCIOBHAX ¢ 00pa30BaHUEM MIPO3pPavyHOro (PUIbTpaTa.

Hacrosmas meroanka pacnpoCTpaHseTcs Ha MOBEPXHOCTHBIE, TPYHTOBBIE U IMOJ3E€MHBIE
BOZIBI ¢ cofepxkanneM POB me Menee 1 mr/nm® U ycTaHaBIMBAaeT XMMHUECKH COCOO pa3JeneHus
B3BEIICHHBIX, PACTBOPEHHBIX OpPraHMYECKUX M paCTBOPEHHBIX Heopranndeckux ¢popm PH.

Crioco6 ocHoBan Ha mnornomeHun POB Oepe3oBbiM aktuBHpoBaHHBIM yriem (BAY) c
MOCTEAYIOLIEN KCTPAKIIUEN OPTaHUYECKUMHU PACTBOPUTEIISIMHU.

HIOQTI'OTOBKA K AHAJIU3Y
1. IToaroToBKa MPOObI BOJHI:
a) oTpaboTaHHyto Boay oObemMoM 50 11 repMeTHYecKH 3aKphIBAIOT M OTCTaWBaIOT B
TE€YEHHE BYX CYTOK;



0) yepe3 JBOE CYTOK OTCTOSIHHYIO BOAY CIMBaIOT B 20-JIMTPOBBIA CTEKISHHBIA COCY]I
MOJKUCIAIOT pa3zbasieHHoN consiHoi kucnmoroir (HCl) mo pH 3, repmernuecku 3akpbiBaioT
(3aKOHCEpBHPOBAaHHAS TAKUM 00pa3oM Mpoda MOKET XPAHUTHCS 2 MeC.)
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B) B3BECh OTIENSIOT Ha (PUIBTPE «CUHSS JICHTa», BHICYIIMBAIOT B CYIIMJIBHOM IIKady
npu (105+2) °C;

r) O00BEKTOM H3MEpEHUs! COAEpX aHHs PaJAUOHYKIIMIOB B COCTaBE B3BECEHl SBIIAETCS
BBICYLLIEHHBIN OCAJI0K;

1) B-akTuBHOCTH H3MepsieTcss Ha pamumomerpe KPK-1-01 ("bera"), comepxanme vy-
aKTUBHBIX HYKIUAOB - Ha anHamu3atope bIIA-94M ¢ repmanwmii-mutueBbiM 1uddy3noHHO-
npeiidposeiv merexktopom JIJIK, aktuBHOCTE °Sr ompenensercs croco6OM pagHOXHMHYECKOTO
onpenenenus 2SI B MouBax.

2. [IpuroroBneHne peakTUBOB:

a) nepe HadajaoM paboThl HarpeBaroT MydenbHyto medb 10 600°C. BAY omkuramT B
BaKyyMe B Te4eHHEe 4 4 J0 OCBOOOKIECHUS OT OPraHUYECKUX BEILIECTB;

0) XJIOPHUCTBIN Kalblui TpokanuBaioT B TeueHue 1 1 npu (400 + 50)°C, oxiaxmaroT 10
KOMHATHOM TEMIEpaTyphl, FEPMETUYECKH YITAKOBBIBAIOT;

B) 1 am xopodopma BerpsaxusaroT co 100 cM® KOHIIEHTPUPOBAHHOMN CEPHOM KUCIOTHI
B TeueHue 10 MuH.; clOl KUCIOTHl ynansioT; B xiopodopm nobasisior 100 r mpokaieHHOTO
XJIOPUCTOTO KaJIbLIMs, BBIIEPKUBAIOT B TEUYEHHUE CYTOK; XJIopodopM OTroHsawoT npu 61,2 °C B
amnmapare 75 IePEeroHKH KUAKOCTEH;

r) CTaHJIaPTHBIN pacTBOP A TOTOBST CIEAYIOLIMM 00pa3oM:

100 cM® KOHIICHTPUPOBAHHOI CEPHON KUCIOTHI IPUOABISIOT K 1 IM° GEH3011a, BCTPAXHBAIOT
B TeueHne 10 MuH, CII0i KHCIOTHI yIAJSIOT;

BCTPSIXMUBAHHUE TOBTOPSIOT CO CBEXHMH MOPIUSMHU KHCIOTBHl JI0 MpPEKpalleHus ee
OKpAITUBAHUS;

K OUHIIIEHHOMY O€H30Iy TpUOaBIISIOT paBHOE KOIMYecTBO 96 %-HOTO STUIIOBOTO CIIHMPTA;

a3e0TpOoIN OTIOHSIOT B anmnapare JJis HepPeroHKH xuakocren mpu 68,2 °C;

) XPOMOBYIO CMECh FOTOBST CIIEIYIOLUIMM 00pa3oM:

k 300 cM® KOHIIEHTPHPOBAHHOW CEpPHON KMCIOTHI, Harperoit 10 50 °C, HeGONBIIMMH
MOPUHUSAMU JOOABJISAIOT KalWil JIBYXPOMOBOKUCIBIA MPH MOCTOSTHHOM MOMEUIMBAHUU CTEKISTHHON
IMaJI0YKOI;

npubaBiIeHNE peaKTHBa MPOAOIKAIOT IO MPEKPAILEHHUS €r0 PAaCTBOPEHUS;

pacTBOp OXJIAXKAAIOT 10 KOMHATHON TEMIIEpaTyphl M CIMBAIOT B CKISIHKY Jpexcerns.

[NPOBEJEHUE AHAJIN3A
L. [MonroroBnennslit BAY (1. 2a) 3arpyxaroT B ACTUTEIHHYI0 BOPOHKY 00beMoM 250
cm® ¢ BnasaBbM GunsTpom Hyrua N1, cHaGKeHHYIO COKCIIETHO#H Tpy6Koit 3 (puc. 1).
2. [Ipo6y Boakl TpomyckaroT depes cioif BAY co ckopocteio 1500-2000 cm®/4. B

KOHIIE MTPOMYCKaHUsI 00pa30BaBLINIICS 0CAJOK B3MYYHMBAIOT U BMECTE C BOJOM MPOMYCKAIOT Yepes3
cinori BAY. Cocya nBaXIbl CIIOJTACKUBAIOT HEOOJIBITUM KOJMYECTBOM JTUCTHUUIMPOBAHHOW BOJIBI,
KOTOPYIO TaKKe€ IIPOIyCKAIOT yepes cioil bAY.

3. Bony, nmponymennyto depe3 ciaoil bBAY, mepeHocIT B TEPMOCTOMKHE CTaKaHbl U
BBIAPHBAIOT Ha daekTpormtke npu 70-90 °C o obbema 100 cm®. 3areM mepeHocaT B
(hapdhopoByrO YaIIEUKy ¥ BBIMTAPUBAIOT J0CYXa MO CYIIUILHOMN JIAMITOMN.

4. OOBEKTOM H3MEpPEHUH AaKTHUBHOCTH paJUOHYKIMJIOB B COCTaBE PAaCTBOPEHHBIX
HEOPTaHMYECKUX BEIIECTB SBISIETCS] CyXOH OCTATOK.

5. AKTHBHOCTh DPAJUOHYKIUJOB HU3MEPSIOT Ha OOOpPYIOBaHMHM U IO METOJUKaM,
yKa3aHHBIM B 1. 111

6. BAY cymar myTeM MNOpoIycKaHHs CyXOro, OCBOOOXKICHHOTO OT OpPraHUYECKHX
nmpuMeceid Bo3ayxa B TeueHWe 16 d: aTtmocdepHbIi BO3myx OapOOoTHUpyeTcs depe3 CKISTHKY
Jlpekcens, HamoHeHHY0 Ha 1/3 XpomoBoii cMechio (1) MPOXoAUT uepe3 XIOPKATbIUEBYIO TPYOKY,



HATOJHEHHYI0 CyXMM €IKMM HatpoM (2), u moctymaeT B cocyn ¢ BAY (3), mprcoeanHEHHBIN K
BOJIOCTPYHHOMY Hacocy (cMm. puc. 1).

7. Bricymiennsnii BAY akcTparupyroT MOArOTOBICHHBIM Xsopodgopmom (1. 1B) B
tedenue 40 4.

8. Ilocne skcrpakuuu xjaopodopmoMm BAY skcTparupyroT cTaHIapTHBIA pacTBOpoM A (1.
2r) B reuenue 40 u.

Puc. 1. BeicymuBanune BAY mnociie npomyckaHust mpoObl BOIbI
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9. OKCTPaKThl 00OBbEAMHSIOT JI BBINAPUBAIOT HA POTAL[MIOHHOM HCIIapUTelIe.
10. BrIimapenHslif 9KCTpakT cymar B nucroiere Ouiepa B TedeHue 3 .
11. OOBeKTOM U3MEpEeHUsl COJEpKaHHsl PAJUOHYKIUJIOB B COCTABE PACTBOPEHHBIX
OpPraHUYECKUX BELIECTB SBJIAECTCS CyXOU OCTaTOK.
12. ConepxaHue pagUOHYKIUAOB H3MepsieTcs Ha OOOpPYIOBAaHUM U II0 METOJHUKaM,

YKa3aHHbIM B II. 1.

B wMae-urone 1986 r. mamum ObLIM OTOOpaHbl MPOOBI BOABI akBaTOpuu KwueBcKoro
BOJIOXPaHWJIMINA B BEPXHEM TCUCHUH U MECTax BIAJICHUS B Bojgoxpanmwiuiie pek (Juenp, [TpunsaTs,
TerepeB), a takxke u3 npyna-oxjaautens YADC. I'mapoxuMudeckue XapakTEPUCTUKH PEUHON
BOJBl HW3MEHSIOTCSI B 3aBUCUMOCTH OT CKOpPOCTH Te4eHHs (TalJI.

1).

Tabmma 1.  T'mapoxumuyeckas J TEpUCTHUKA PEYHOU

BOJIbBI aKBaTOPUU Kuesckoro paHWIMIIA
B |
l"unpoxuwuueckue moKa
K OMIOHEHT p. MpumaTe p. Fue
. YepHobuiab Yethe r. KoMapun
pH 76 17 7.6 7
Notu Lz 154 112 {
BT 4,
NH4 0,86 17 0,69 0,97 091 0,63
Nopr' 0,26 037 0,43 0,57 0,80 L7
Potu o1 Qs 0,12 015 0,13 055
BT 4. ]
Popr 0,05 006 0,05 0,06 0,05 0,06
PO}~ 0,06 009 0,07 0,09 0,08 0,10
BuxpoMaTtHan
ity 35,6 »3 291 36,8 28,6 23
Oz 79 2 9,2 6.4 6,3 79
CO2 70 32 0,0 70 123 0,0
Feotu 0,60 6l 0,44 0,40 085 0,50
Fesn 0,50 048 0,36 0,30 0,64 0,40
Fepacts 0,10 Gi3 0,08 0,40 0,21 0,08
ca® 439 4 434 50,9 52,9 434
Mg 91 i6 124 94 103 83
Nat+k* 20,0 B2 32,5 243 25,0 180
cl— 263 58 217 27,0 4,1 227
sO%” 28 2,0 271 21,6 30,4 249
HCO; 154,2 1371 130,1 158, 77,0 1374
Co%” .00 00 6,0 0,0 0,0 6.0

Conepkanre oOImEero W opraHUYecKkoro asora W (ocdopa, mokaszarenb OUXPOMATHOU
OKHUCIJIIEMOCTH BO3pPAcTalOT OT BEPXHETO TEYCHUS K MECTY BhajeHus B KueBckoe BOIOXpaHUIHIIE
(ycThIO) pek, uTo HalOiomaeTcss Ha paccTosHuH aaxke 30 KM OT yCThs, U C CeBepa Ha IOT IO
HampaBlIEHUI0O K BepxHeMmy Obedy BomoxpaHunuma. B To jxe Bpemss mpu HewsMmeHHoW pH
coZiep)KaHHWEe PACTBOPEHHOTO KHCJIOpPOAAa B pailOHE YCThS YMEHBIIACTCS ¥ HE3HAYHTEIHHO
BO3pacTaeT B palioHe NuT03a. YTo KacaeTcs HEOPraHUYECKNX KaTHOHOB U aHUOHOB, TO XapaKTEPHO



IIOHMKCHHUE HUX COACPKAHUA B YCTBEC 10 CpPaBHCHUIO C

BEPXHUM TeueHueM JlHenpa u 1TH, MMOHUKCHUE
MPOIOJDKACTCS 110 HAINIPABICHHUIO K emy Obedy.

Cyns 1o COOTHOLIEHUIO €HHOTO u
pPacTBOPEHHOTO xKenesa, . ) . . . eCTBO B3BECH B BOJE
HE U3MCHSETCI B AaKBaTOPUU W00 Jopy 2000 B0 B K@ 120 B0 3 papuITUILA,
COXpaHSETCs TaK)Ke COOTHOIICHUE MEXIy PpacTBOPCHHOW U
B3BeIlIeHHOH popmamu Fe.

Htak, B yCThSIX peK, U COOTBETCTBEHHO B

BOJIOXPAHWJIMIIE, BO3MOXHO, 32 CYET PE3KOr0 YMEHBILIEHUSI CKOPOCTH TEUEHHs, BO3PACTAET
komnuectBo POB wu ymenbmaerca coxepxkanue PHB wu pacTtBopeHHOro kwuciiopoaa mpu
HEU3MEHHOM KOJINYECTBE B3BECEH.
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POB IIPUPOTHOTO IIPOUCXOXKIACHUS IIPEICTABIICHBI IIPEUMYILIECTBEHHO
BBICOKOMOJIEKYJIIPHBIMH ~ COETMHEHUSMU TyMYCOBOM HpuUpoAbl - (yiIbBO- M T'YMHHOBBIMHU

KHCJIOTaMH, CKJIOHHBIMU K aCCOLMAIMKM M OOpa30BaHMIO TOJMIUCIIEPCHBIX CHUCTEM C JHAIa30HOM
monekyisipabix Macc 300-60 000 u 6onee. B UK-cnektpe POB wunentudunupoBansl rpymnisl,
XapakTepHble aus QyapBokucaoT: B obmactu 3300 cm? (rpymmer OH', cBsA3aHHBIE BOZOPOIHOI
cBA3b10), 2900 cm?! (BanentHble koneGanus anudaruueckux rpymn C-H), 1730 cm? (Banentusie
xonebanus C=0 kapOOKCHIBHBIX M KeTOHHBIX Tpymm), 1610 cm™? (apomatuueckue C=C cBsi3u u
C=0 rpynmsl, CBS3aHHBIE BOAOPOAHON cBaA3bl0), 1450 cm! (Bamentuele koneGanms N-H
amuHorpymn) u 1250 cm? (BamentHbple konmebamms C=0 u nedopmanuonssie konebanus OH-
KapOOKCHIIbHBIX TpyII) (pHC 2).

[To xapaktepy B3auMOAEHCTBHS C (yIHBOKHCIOTAMH, METAIIBI MOKHO Pa3JeliuTh Ha TPU
OCHOBHBI€ I'PYTIIIBI.

K mnepBoi OTHOCATCS HOHBI, HETHIpOJM3YHOIHecs Hpu pH NOBEpXHOCTHBIX BOA U B
HMIMPOKOM JIMalla30He KOHIIEHTpalmii oopasyromume GpynbBokoMmiuiekcel, Hanpumep Ca (II), Sr (I1),
Mg (II). Onnako npu OOBIYHONM LIBETHOCTH BOJA ATH METaJUIbl MPEICTaBIEHbl MPEUMYIECTBEHHO
MOHHOM (hopMOii, pacueTHast 1o UX, 00pa3yrouux (yIbBOKOMIUIEKCHI, He MpeBbliaeT 3 %.

Ko BTOpoOi#i rpymmne otHocsTcs jerkoruaponusyrommecss wonsl Fe (I11), Ru (1) u (1V).
bnaronaps koMriuiekcooOpa3oBaHUIO € (DyJIbBOKMCIOTaMH, PACTBOPUMOCTb M MHTPAaLlMOHHAs
CTIOCOOHOCTh MX PAaCTET, JIOJI UX, CBS3aHHBIX B (DYIBBOKOMILIEKCHI, IO pacdyeram coctapisier 80-
90 % pnaxxe mpu OOBIYHOW IIBETHOCTU BOJ|, OCHOBHAs 4YacTh WX OOHapyxeHa BO (pakuuu
MonekysipabiM Becom 1000-1500.

B kauectBe mpenctaBUTENe TpeTbel IpyIIlbl MOXHO Ha3BaThb HOHBI PEIKO3EMENIbHBIX
anemertoB Ce (M), Y(I1I) u Yb (l1l), oOpa3yronux ¢ (hyabBOKHCIOTaMH BOJ PSIJT PACTBOPUMBIX M
MaJIOPaCTBOPUMBIX COEAMHEHUH, paCTBOPUMOCTh KOTOPBIX YBEIMUYMBAETCS OT LEpUsi K UTTEPOUIO.
B »TOM K€ psmy pacTeT YCTOMYMBOCTH PACTBOPHUMBIX KOMIUIEKCOB, YTO MPHUBOAWUT K
muddepeHIHaul peaKo3eMeIbHBIX 3JIEMEHTOB U HaKOIUIEHUIO JIETKUX JJAHTAaHOUJIOB, B TOM YHCIIE
Ce B IOHHBIX OTIIOKEHHUAX BOJ0eMOB. [1o pacueram, 3TH 3IIEMEHTHI MPEICTaBICHBI B PEYHBIX BO/IAX
MIPEUMYIIECTBEHHO B BUJE THAPOKCOKOMILIEKCOB, U Tosbko 0,1 % Ce oOpa3zyer BogopacTBOpUMBIE
coenuHeHus ¢ GpynbpBokucaotamu [1].

Paguonyknuapl, mocTymnaronye B pe3yiabTaTe aBapud B MPUPOJHBIE BOJABI, HAXOAWUIUCH B
pa3nn4HbBIX (Ha30BBIX COCTOSHIIX. Hanbonee MUTpaimOHHO CIIOCOOHEI JIETYYHE TPOTYKTHI ICTCHUS
M KOHJIEHCAThl PA3JIMYHOTO cOocTaBa. OTH (POpMBI MpH B3aMMOJAEHCTBHM C BOJOW CHOCOOHBI
MEPEXOANTh B PACTBOPUMOE COCTOSTHHME. Pa3ipoOiieHHOe W pachbUICHHOE SIEPHOE TOoprodee
HaXO/IUTCSl B OCHOBHOM B COCTaBE B3BECEH.

Puc. 2. UK-cnektp POB peunoit Boas! akBaTopun KueBckoro Bo1oXxpaHuamnia

Kommgecteo POB B mpo6ax pedHoii BoIbl, 0TOOpaHHBIX 6-8 mions 1986 r., cocraBmio 4
Mr/1, B3Becei - 20 mr/im.



AxtuBHOcTh *'Ce B Bosie akBaTopryu KHeBCKOro BOJXOXPAHMIMINA HAXOAMIACH B IIPEIeIax
1,09-4,12 Bx/n u nocturana 25,82 Bk/n B Bose 06B0oqHOTO KaHana npyaa-oxaaaurens YADC; #4Ce
- 1,42-8,11 u o 28,14 bx/n cooTBeTCTBEHHO (TAbII. 2).

Tabauya 2. Pacnpenenenne mexay POB, PHB u B3BecsiMu B pedHON BOjJE aKBAaTOPUH
Kuesckoro Bogoxpanunmma B utone 1986 r.

Copepxanne PH B npoSax poaw, Bk/x
. . T .
Pan;:::yx l’pﬂ;r;:s Be p. Tlpunsms p. duenp . T:’re- li;;:?&? K‘Zﬁ:ﬁ“,’f;’?-
r ;:lz::o' Yeroe  |r. Komapsn |  Yerse }E):'n;c (n;_};&;u;ﬁ ﬂa‘ﬁ;‘:n"'
Hice POB H/o H/o H/fo H/o H/o H/o H/o
PHB H/o H/o H/fo H/o Hfo H/o H/o
B3B 109 2,07 0,75 187 2,63 4,12 2582
144, POB 0,06 H/o H/o 0,10 H/o 0,08 187
PHB H/o H/o H/fo Hfo H/o H/o H/o
B3B 1,6) 142 087 |- 228 167 31 28,14
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Oxonuanue maoauyvl 2
Conepxarne PH ) npofax moas, Bk/n
P (Tpymaper| 0 fipoem PAE | e | e | S
HE. e -
T TP | yore  |r. Kompun| Serse yeme ""g%:':;ﬁ -l
Bou POB 0,37 08 L8 158 116 084 221
PHB 0,41 0,1 o7 027 (1333 012 023
B3R 587 4,04 34 432 2R 387 2386
i POB o 0,2} 0.2 L8 12 050 1.4
PHB 0,06 o2 Hlo 023 H/o 003 0.8
B3B 327 211 0,8 420 333 2,31 1622
By POB 0,08 0,16 022 H/o H/o 027 Hio
PHB H/fo H/¢ Hb H/o Hfo Mo Hio
B3B H/o H/q Hb Hfo H/o ¥/o Hlo
iy o POB 0,12 0,04 0% 008 0,06 o 7.4
PHE 0,06 H/e Hio qapz 0,12 010 044
B3B8 238 1,82 L2 134 212 317 21028
Wes POB 028 0,30 0.2 040 0,12 028 6.9
PHB 010 0,12 0.8 022 010 006 1,00
B3B 483 5.8 4. % 555 4,00 634 25106
e 1Y POB H/o H/o H/ Hfo H/o Hfo 335
PHB H/o H/o HA Hfo H/o Hfo - 0,1
B3B H/o H/o HA Hfo H/o H/o 26,50
b POB H/o H/c HA Hfo Hla H/o Hio
PHB H/o H/o H/o Hlo H/o Hfo Hio
B3B H/o 292 H/o Hfo H/o Hfo 17,%
Brp POB H/o H/o Hf Hio H/o Hfo B
PHB H/o H/o H/o Hfo H/o Hfo Hb
B38 H/fo H/o Hfy H/o H/o Hfo 14,8

PannoHyKIHIbI 1IepHs COAEpIKATCs MPEeUMYIIeCTBeHHO B coctaBe B3Becu (95,6-100 %),
He3HaunTebHoe Komuecto ~*Ce (1,0-4,4%) obHapyskeHo B coctae POB peunoii Bosbl, 6,6 %
CBSI3aHO C pACTBOPUMBIMH  (PYJIBBOKHCIOTAMH B OOBOJHOM KaHale TpyJaa-OXJIaJIUTEIs.
Conepxanue *'Ce u *Ce BospacTaeT B ycThAX pek U B 10’KHOM HaNpaBIeHHH K BepXHEMY Obedy
BOJIOXPAaHWJIMIIA, T. €. B MecTax ¢ Oojee ciaObIM TeUEHHMEM HAaKaIlIMBAIOTCS B3BEIICHHBIE (HOPMBI
paguoHYKIHI0B (Tadm. 3).

Tabnuna 3. CoOTHOIIEHHE MHTPAIMOHHBIX (OpM B peuyHOW Bojae akBaropuu KueBckom
BOoJOXpaHWIMIIa B nroHe 1986 r.



Coaon M WX hopM PBIAHOHYK 0N
onyk- |Tpynna ee- p. [Tpunam p. duen knemckoe

P‘-ﬂ"ml’ p‘,"‘m . ’ p. TeTepes, m‘:::: x(:‘;;?lml‘:;—
™ ;‘;g‘:" Yeree [v. Kowapim | Ycme yerve “’E::;”“Z M?-:j:m-

Uige POB 0,0 0,0 0.0 00 0,0 0.0 0,0

PHB 0,0 0,0 00 09 0,0 0,0 0,0

B3B 10G,0 100, 100,0 1000 1060,0 1000 1000

l44ce POB a7 00 00 44 0.0 1,0 66

PHB 00 0,0 00 0.0 0,0 0,0 00

B3B 9,3 00,0 100 956 100,0 990 934

Gy POB 56. 6.5 25 257 131 173 34

PHB 6,2 2.2 L5 43 46 2,5 09
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OxkoHYaHue TaOIULIBI 3
COOTHOIICHHE MHTPALHOHHLIX opM patHOH YK IHR0R
- MpmaTe .. dnen KHescroe
Punouyxm [‘px‘r:nc:wl oe- p- [ p. liyenp  Terepen, ﬁm K(B)S:,In::;ﬁ_
. ?:'E:"- Ycrbe  |r. Kemapun| Yerse yeree (“;::‘"" M-'.;‘::::A"-
=

W3py B3B 882 813 733 00 623 80,2 90,7

1%Ru POB 32 93 183 210 226 16 7.5

PHB 17 49 0,0 4] 0,0 Lo 1,5

- B3B 951 858 817 749 T4 8L4 91,0

13y POB 100,0 100,0 1000 Hfo Hfo 100,9 H/o

PHB 00 00 0,0 H/o H/o 00 Hfo

B3B 00 0,0 0,0 H/o H/o 00 H/o

B34¢cs POB 47 42 45 56 26 a6 34

PHB 23 00 00 14 52 29 04

B3B 93,0 958 955 93,0 922 93,5 96,2

BTcs POB 54 48 50 6.5 28 42 24

PHB 19 19 35 36 23 09 0.4

B3B 92,7 933 91,5 89,9 949 949 919

140y 5 POB H/o H/o H/o H/o H/o H/o 12

PHB H/o H/o H/o H/o H/o H/o 03

B3B H/o H/o H/o H/o H/o H/o 88,5

*Nb POB H/o 00 H/o H/o H/o Hfo 0,0

PHB H/o 00 H/o H/o H/o H/o 00

B3B H/o 100,0 H/o H/o H/o H/o 100,0

gy POB H/o H/o H/e H/o H/o H/o 0,0

PHB H/o H/o H/o H/o H/fo Hfo 0,0

B3B H/o H/o H/o H/o H/fo Hlo 100.,0

Coneprxanne ‘°°Ru B peunoif Boge Haxoamnock B npenenax (3,50-6,65) Bk/m u Bozpacraer
no 30 bx/m B mpyae-oxiagurerne; 06RY - (1,2-5,38) bk/n u go 18 Bk/1 COOTBETCTBEHHO.
MaxkcumanbHOe comepkanne °Ru oTmeuaercs B p. Ipumnsats B paifone r. YepHoObuib, '°RU - B
paitone Bnanenus p. Jnenp B KueBckoe BomoxpaHUIuUIIEe; MUHUMAIbHBIE - B YCThe p. TeTepes U B
p. duenp B paiione r. Komapus cooTBeTCTBEHHO (CM. Ta0II. 2).

PaguoHyknuapl pyTeHUsT OTHOCATCA K JETYYUM TpoAykTam naeneHus. [lostomy monms wmx
pacTBOPUMBIX (hOPM pe3Ko BO3pacTaer mo cpapHernmio ¢ “**Ce. B p. Ipumnstn 10715 paguopyTeHus
B coctaBe POB HeBennka u Bo3pacTaeT Mo HampaBlIEHUIO K BOJAOXpaHWIHUILY OT 5,6 10 6,5 % mus
3Ru, u ot 3,2 10 9,3 % s 1%Ru. [Ipu ynaneHuu oT UCTOYHUKA MTOCTYIICHUS MMPOTYKTOB JIEICHUS
JI0JIsI PacTBOPUMBIX (HOpM paauopyTeHus pe3ko BospactaeT (10 33 %) B yctbhe p. TerepeB (cM.
Tabi. 3). IT0 0OBACHIETCS TEM, YTO BBIMAJACHUE JETYIUX (POPM M KOHJICHCATOB HE3HAYUTEIILHO B
ONMMKHEW 30HE MO CPaBHEHUIO C JAHUCIIEPTUPOBAHHBIM TOIUIMBOM, a Ha yaaneHuu 30 KM 1ons
KoHJIeHcaToB Bo3pactaet A0 60-90 %. ons pacTBOpUMBIX (yJIBBOKOMIUIEKCOB PAIHOPYTEHUS B P.
Huenp coctasnsier 18-26 % u He3HAUMTENBHO BO3PACTaeT IO HAMPABJICHUIO K ycThio. B paiione



KueBckoro mumo3za »ta momst  ymenbmaercs a0 17 %. CopepkaHue pacTBOPUMBIX
(GyIbBOKOMIUIEKCOB paguoOpyTEeHUsT B OOBOMHOM KaHaie mnpyna-oxmamutens YADC cocraBiser
(7,5-8,4)%. AxtuBHocth °*'%Ru 31ech mpencTapieHa B OCHOBHOM B3BEIICHHBIMH (OpMaMu (CM.
Taoi. 3).

AxTuBHOCTH RU, ocraromierocst B pactBope mociie otaenenus B3Beceir u POB, cocraBnser
(0,07-0,41) Bx/m, Ru - (0,06-0,28) Bx/n (cm. Tabm. 2), 10 aKTHBHOCTH 3THX (HOpM
paguopyreHus gocturaet 5 % (cm. tabm. 3).

Conepsxanne U B peunoit Boge coctapmser (0,08...0,27) Bx/n. Dtor PH 06HapyskeH TOIbKO
B coctaBe POB.
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Conepxanne 2*Cs B mpobax peuHoil Bombl Haxomutcs B npexenax (13-3,39) Bx/m n
nocturaer 220 Bx/m B Boxe npyna-oxmagmrens, 'Cs - (4,28-6,68) Bx/n m mo 260 Bx/n
COOTBETCTBEHHO. Hambospiiee KOJMUECTBO PAIHOIE3Usi B PEUHON BOJIE OOHAPYKEHO Ha BEPXHEM
obede Kmeckoro Bojmoxpammmmmia (cm. Tabm. 2). Jons *Cs m "'Cs, ceasammeix ¢ POB,
cocraBuser 2,6-5,6 % wu 2,8-6,5 % coorBeTcTBeHHa. HamOonplue 3HAYeHHUS JTOH IOIU
oTMeuaroTcst B yctbe p. Juenp. B cocraBe POB o6napyxkeno 1o 52 % **Cs u mo 3,6 % 'Cs.
Takue e 3HaYeHUS] OTMEUAIOTCS B YCThAX peK. OCHOBHOE KOJMYECTBO PAAHOHYKINAOB (10 97 %)
COJICPKUTCS BO B3BecsX. Bona mpyna-oxnaaurens oOeIHEeHA paCTBOPUMBIME (hOpMaMu TIe3usl (CM.
tadm. 3).

190l a o6Hapysken TonbKO B TIpobe U3 00BOAHOrO KaHama npymaa-oxaaaurens YADC (okoso
30 bx/n) (cMm. Taba. 2). Becbma Bbicoka f0iis ero, csizannoro ¢ POB (11,2 %) (cm. taba. 3).

®Nb n %°Zr o6napyxeHBl TONIBKO BO B3BEIICHHOH (opMe B Hpobe BOABI M3 MHpya-
oxnagutens. Hesnauntensnoe kommuectBo ©°Nb comepsxanocs B yerbe p. IIpunaTs (cm. Tabm. 2 u
3).

B teuenne 1991 r. Vkpaunckoe oraenenue BHUIIUIIT (r. XKenteie Bosasl) orbGuparno
pOOBI BOIbI, KOTOPBIC HAMHU aHATM3UPOBAIUCH (Tab. 4 u 5).

Ta6muna 4. Conepxanne ='Cs u °°Sr u popMbI MX HaXOXKJIEHHSA B BOJOEMAX M PeKaxX 30HBI
otuyxaeaust YASC B Teuenne 1991 r.



Jlara  [Mecto orGopa YaenbHOE cofepKaHue paauoOHyKIUI0B, BK/1
oTOOpa 137¢g 90gy
B3eecy | @uibtpar | B3echr | @unbTpar
30.01.91 Banus BeIIIE X/ MOCTA 2,7 3,5 0,27 23,5
OctpoB 4.3 1,2 0,15 0073
Y namOb1 Mexay KpacHsHCKIM 4.7 8,6 2,1 54
crapopeubeM U p. IIpunsare
KpacHsHCKOE cTapopeube y MOJIbIACPHON 3,0 1,2 3,2 59,5
mamMOBbI
Jlesbrit Oeper p. [Ipunsare 27 4,9 0,63 18
Ycree p. Mypagka (e) <0,68 <0,68 0,23 1,05
(Boma) <0,68 0,81 <0,14 8,1
3anuB KpacHsiHCKOTO cTapopeubs
(;em) 2,1 3,5 3,2 297
(Boma) <0,68 13,2 5,9 432
[Tporoka MypaBka 3,2 19 1,3 66
[Monuroun 11 17 0,089 2,5
Cpenuna MPOTOKH MypaBku y 0,76 0,57 0,078 2,7
MOJILJICPHOM J1TaMOBI
Hauano nmporoku Mypaska 15 8,1 <0,11 1,35
22.06.91 |O3epo moiima 2,1 5,9 0,57 103
03.08.91 Bomozabop ruromaaku Ne5 1,2 0,81 15 6,5
08.08.91 [[IpoToka MypaBka 38 2,6 40,5 89
23.09.91 [Ipyn-oxmagurensb 7,6 6,5 0,92 4,9
JIpeHaXHBII KaHAT <0,35 <0,35 0,22 7,0
JlpeHaxxHasi KaHaBa-MOYa)KHHA 0,43 <0,35 0,17 7,8
23.09.91 p. [Mpumnste 1,2 0,32 0,54 0,43
CxBaxwuna 151-3k, rimybuna 2-3 m 2,6 1,2 1,9 13
p. I'muannna (Illenka), 150 M ot ycThs 0,32 0,46 0,165 3,0
. Ilpunste
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Tabnuma 5. Pacnipenenenue MUrpaiioHHbIX GOpM B BOI0OOBEKTAX 30HBI OTUYKACHUS
YADC B Teuenne 1991 r.




CootHomienue conepxanus PH B
Jlata Mecto or6opa 12§HrpauH0HHHX (bopMaxg,O%
oT60pa Cs Sr
B3eecy | @unbrpar | B3ecy | @uubTpar
30.01.91 [Banus BeIILIE /I MOCTA 435 56,5 1,1 98,9
OctpoB 78,2 21,8 17 83
Y mamOb1 Mexny KpacHsHCKUM 35,3 64,7 3,7 96,3
cTapopedbeM u p. [IpunsaTh
KpacHsiHCKOE cTapopedbe y 71,4 28,6 51 94,9
OJIBJICPHOM 1TaMOBI
UleBsrii Oeper p. [Ipumnsare 84,4 15,4 3,5 96,5
Ycrbe p. MypaBka
(tem) H/o H/o 18 82
(Boma) H/o <100 H/o <100
30.01.91 [BamuB KpacHsiHCKOTO cTapopeubs
(;mem) 37,5 62,5 1 99
(Boma) H/o <100 1,3 98,7
[Tporoka MypaBka 62,7 37,3 1,9 98,1
IMonuron 39,3 60,7 34 96,6
Cpenuna ip. MypaBKkH y MOJIbJACPHOMN 57,1 429 2,8 97,2
TaMOBI
Hauvano np. MypaBka 15,6 84,4 H/o <100
22.06.91 |O3epo noiima 26,3 73,7 0,6 994
08.08.91 |Bono3zabop miomaaku Ne 5 59,7 40,3 69,8 30,2
IIpoToka MypaBka 93,6 6,4 31,3 68,7
23.09.91 [Ipyn-oxmaaurtenb 53,9 46,1 15,8 84,2
JIpeHaxHbIN KaHaJ H/o H/o 3 97
JlpeHaxHasi KaHaBa-MOYaKWHA <100 H/o 2,1 97,9
23.09.91 |p. [Ipumnsare 79 21 55,7 44 3
CxBaxkuna 151-3k, riryouna 2-3 M 68,4 31,6 12,8 87,2
p. I'muanmma (Ilemka), 150 m or 41 59 5,2 94,8
ycTbs p.Ilpunsars

[Tpu cpaBHEHUU ATHUX PE3YJILTATOB C JAHHBIMH, IOJIyYeHHBIMU B 1986 T., MO)KHO OTMETHTb,
9TO CO/EpKaHUE PATUOHYKINIOB B IPOTOYHOM BOJE B IEJIOM MPAKTUYECKH HAXOJWUTCS HA OJTHOM
yposne. [ToBsimenHoe cogepskanue °'Cs oTMeuaeTcs B paiioHe J1eBoOepeskHOit oMbl p. TIpumaTh
(mo 32 Bbk/n), a Takxke B paiione np. Mypaska (40,6 Bk/a B geTHUI IeproI) ¥ B MECTaxX CO CIIa0BIM
TeueHneM (y 1aMObI Mex 1y KpacHsHckuM crapopeubeM u p. [lpunste - 13,3 Bx/m) (cm. Tadmn. 4).

Coneprxanne “°'Cs B Bojie IpyIa-OXJIa{HTelNs Pe3K0 YMEHBIINIOCh TI0 cpaBHEH IO ¢ 1986 T.
3a CUET OCe/laHus B3BECEH paliOaKTUBHBIX YACTHIL.

Pe3ko M3MEHHII0Ch COOTHOIIIEHUE MEXK/Ty B3BEIIEHHBIMU M paCTBOPEHHBIMHU (opmamu. Ecim
B utoHe 1986 r. 3arps3HeHHOCTH BoAbI Ha 93-96 % Obl1a copMHupoBaHa 3a CUET B3BEIIEHHBIX (hopM
37Cs, To B 1991 r. paamouesuii TOPOBHY pacHpeneieH MEXIy B3BECSAMH M PACTBOPEHHEIMH
dbopmamu.

3aMeTHO KonebleTcss TakKe CE30HHOE pacrmpejeneHue °/CS MeXIy pacTBOPEHHBIMU H
B3BelICHHBIMH (hopmamu: 3umoii 1991 r. cpennsist noist B3BemeHHoU Gopmbl Obiia 44 %, netom -
60 % u ocenwio gocruria 70 % (tabm. 6).
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Ta6muua 6. Ce30HHBIE KONeOaHUs B3BENIEHHBIX M pacTBopeHHbIX GopM =*'Cs u Sr B
npo6ax BobI JJeBOOEepexHOM nokMbl p. [Ipunars B reuenue 1991 r.

CooT corxp nanrp 4 oM, %
Bpems rona ¥es g,
Bapecs DuRbTpar Bapecs DumrTpar
Buma 13 npol) 0—78 15 — 10 0— 18 82 — 100
44 56 45 %5
Jlero (3 mpobs) | 26 — 94 6— 74 06 — 10 30 — 99
60 40 3 66
Ocem (6 npoB) 41 — 100 21 — §9 2 — 56 44 —98
W 32 16 84

HpI/IMe‘-IaHI/Ie. B uucaurene YKa3aHbl rPaHAYHBIC, B 3BHAMCHATEJIC - CPCAHNC 3HAYCHUS.

O6pamtaer Ha ce6s BHUMAaHHME JOCTATOYHO BHICOKOE COJAEPKAHKE °SI B  BOAAX
JeBOOCpEKHONM TOoWMBL. B 3uMHMII miepuoj B 3anuBe KpacHSHCKOTO CTapopeubs KOJIUYECTBO
pactBopernoro “°Sr nocturano 413 Bx/n. Bricokue conepsxanus *°Sr sumoii 1991 r. o6HapyKeHbI
TaK)Ke B 3aJIMBE BBIIIE JKETIE3HOA0POKHOT0 MOCTa - 24 bK/11, y monbaepHoil 1aMm0Osl - 60 b/, netom
- B moiiMeHHoM o3epe - 103,6 bx/it (cm. Tabi. 4), npuuem 98-99 % paauoHyKIHI0B B 3TUX Mpobax
COJEPKaIOCh B PACTBOPEHHOM COCTOSIHHMHM (CM. TaOIIL. 5).

Conepxanne °Sr B pacTBOpeHHOH (OpMe OCTaeTcs BechbMa BBICOKMM B TEUEHHE TOJA.
OnHaKo ¥ 371eCh 3aMETHBI CE30HHBIE KonieOanus. Ecim 3uMoili cpeiHee KOJTMYECTBO PAJHOCTPOHIIHS
B pacTBOpeHHOM (hopme cocTarisuio 95,5 %, To 1eToM 0OHO YMEHBIIHIOCH 10 66 %, a oceHblo - 110
84 % (cwm. Tab. 6).

Takum o00pa3oM, JeTydne paJuOHYKIHIBL, TONANAIONIMEe B PEUYHYI0 BOAY, OOpazyroT
pacTBOpPUMBIC OPraHUYECKHE W HEOPTraHWMYECKUE COCIUHEHHUS C (PYIBBOKUCIOTAMU U APYTHMH
KOMIIOHEHTaMH pEYHOW BOJBI. B cocTaBe pacTBOpHMBIX (opM MpeolIalaloT OpraHUuYeCKHe
COEIMHEHMS], OOHAPYKEHHBIE BO (DpaKIIMU C TUIUYHBIM KOJIEOATENBbHBIM CIIEKTPOM (DYJIBIOKUCIIOT.
HauOonpmias crenenp KoMIIeKcooOpa3oBaHus ¢ (yIbBOKUCIOTaMH BOJ XapaKTepHa AJisi H30TOIOB
pyrerus. OTMeqaeTcsi KOpPeNsusi MEXITy OCHOBHBIMH THIPOXUMHYECKUMH XapaKTePUCTHKAMHU
(OuxpomaTHast OKUCIISIEMOCTb, COJIEpKaHUE PACTBOPEHHBIX U B3BELIEHHBIX (DOPM XKele3a) B yCThAX
PEeK M B BEpXHEM TEUCHHH, U PACIpPEICIICHHEM H30TOIOB MEXIY PACTBOPEHHBIMUA OPTaHUYECKUMHU
Y HEOPraHWYECKMMHU BEILECTBAMU M B3BECSIMU. B CBsI3U ¢ yBeIMUEHHEM OPraHUYECKUX BELIECTB B
YCTBSAX PEK, T/Ie TEUEHHE PE3KO YMEHBIIAETCs, TPOUCXOANUT YaCTUIHOE IepepacipeieIeHue MEXIY
B3BelICHHBIM M POB, uTO mNpUBOAMT K HAKOIUIEHUIO IIOCIEJHET0 B BOJOXPAaHWIHIIE U
MOATBEPXK/IAET €ro THJPOJIOTUYECKYI0 poJib Kak cBoeoOpaszHoro otcroitHuka PH. Opnako B
Nepuoibl MAaBOJKOB, KOIJIa COJEpKaHWE OPraHMYeCKUX BeUIeCTB (KaKk B3BELICHHBIX, TaK HU
pacTBOPEHHBIX) pe3ko Bo3pactaeT [2, 3], BO3HHMKAET OMACHOCTh YCKOPEHHUS MHUTPAIlMOHHBIX
nporeccoB. OcHoBHOe konmuectBo PH B peunoit Boge B 1986 r. MurpupoBaio BO B3BEIIEHHBIX
dopmax. B 1991 r. cooTHOIIEHHE MeXTy B3BEHICHHBIMH M PacTBOpeHHbIMH (Gopmamu PH pesko
U3MeHII0Ch - 0ko710 50 % ¥7Cs u 10 99 % %°Sr HaxoauIOCH B pacTBOPEHHOM COCTOSHHL.

CoOTHOIIIEHNE MHTPAITMOHHBIX (OpM B pEUHOW BOJE TaKXKe MOJBEPKEHO CE30HHBIM
KosnebaHusaM. B oceHHe-3uMHMIA nepuoa npoucxoaut HakomieHue PH B pactBopenHnoii gopme, a
BECHOH U JIETOM - UX aKTHBHBIN BBIHOC C ITAaBOJKOBBIMHU BOJIAMH.

1. Bapwamn I M., Koweesa HU. A, Cupomxuna HU. C. u Op. V3ydyeHHe OpraHMYECKUX BEILIECCTB
MOBEPXHOCTHBIX BOJ M MX B3aUMO/IeicTBUSI ¢ noHamu MeTaiioB // ['eoxumust. - 1979. - Ne 4, - C. 598 - 607.

2. Cemenog A. /[. Opranmdeckre BelIeCTBa B IMOBepXHOCTHHIX Bojax Coerckoro Coroza: JlokT .auc. - Hpk.
yH-T. - 1971 - 265 c.

3. Cmupnos M. I1. MuHepanu3aius BOJbl U COJIEp)KaHHE OPraHUYECKHX BEIIECTB (110 OKHUCIISIEMOCTH) B BOJIE
pek ceseproii Taiiru CCCP // Tuapoxum. marepuansl. - 1974. - 59. - C. 82-99.

Masoe HayYHO-TIPOU3BOACTBEHHOE Mpennpusitue «Bigpomkennsny, Kues
Ioctrynuna 17,03.94
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E. I1. Cxopo6oratsko, C. 1. Pribanko, C. FO. [Tonomapes, O. I'. Uynaiikuu
PAJIMOHYKJIMJIHBIII COCTAB TOILJIMBHBIX BBIMAIEHUAM BJANXKHEN 30HbI YASC

[onmydyeHsl pe3ynbTaThl albha-METPUICCKOTO U T'aMMAa-CIIEKTPOMETPHUCCKOTO HM3YYCHHUS PATHOHYKIUIHOTO
cocraBa 4YacTul] OTpabOTaHHOTO saepHOro TorumBa B OmwkHeidl 30He YADC. IlokaszaHo, YTO pachpeneieHUs
PAMOHYKJIUIHBIX COOTHOIICHUM IS MPEICTABUTEILHOW BBHIOOPKU YACTHI[ M3 JIOKAJIBHOTO JaHAMAPTHOTO 00BEKTa
XapaKTepU3yIOTCsS 3HAYUTENBHON JOUCHEepCHEd W KOPPENUpPYIOT C HUX MOPQOJIOTHUYECKUMH OCOOCHHOCTSAMHU.
MeTtomonorusi OLEHKM ¥ TPOTHO3a MOTCHIHANBHOW OIACHOCTH JWUCHEPTHPOBAHHBIX TOIUIMBHBIX BHIMTAICHUH,
ONTOBPEMEHHO JIETIOHMPYIOIUX OCHOBHBIE KOJIMYECTBA OCKOJOYHBIX paanoHykannoB (PH) u TtpaHCcypaHOBBIX
aneMeHTOB B OmmkHe# 30He UADC, momkHa OBITH OCHOBaHAa HAa HM3YYCHHH AWHAMUK» HW3MCHEHHUS paclpeneicHUN
COOTHOIIICHNH AaKTHBHOCTEH OCHOBHBIX J03000pasyromux PH i moctaTodHo mpencTaBUTENBHBIX BBIOOPOK
TOIUIMBHBIX YAaCTHII.

PaguoakTuBHbIE  BBINAAECHUA  CHOPMUPOBAIM  KaK  30HBl € OTHOCHTEJIBHO
BBICOKOITIO/IBIDKHBIMM  Ta30-KOH/IEHCAaTHBIMU MCTOYHUKAMU 3arpsi3HEHUsl, TaK M MCTOYHUKH
MEIJICHHOTO  JCWCTBUS, XapaKTepusyrwolluecs HEOOJbIIOH  CKOPOCThIO  TpaHChopMaluu
JUCIEPIrUPOBAaHHOTO TOIUIMBHOIO Marepuana. AKTUBHBIE («ropsuyue») 4YacTHULbl TOILUIMBA
pasMepamMH OT €AMHHUI[ JI0 HECKOJBbKUX JECATKOB MHUKPOMETPOB, 00pa3oBaBIIMECS HPU B3pbIBE
peaktopa IV sneprobioka YUADC, Bbemasm Ha OONBIIONW TEPPUTOPUH, MPEUMYIISCTBEHHO B
ceBEepHOM u 3amagHoM HampasieHun oT YADC. Uucno akTMBHBIX 4YacTUL[ Ha IIOBEPXHOCTH
YMEHBILAETCSI HA HECKOJIBKO MOPSJIKOB 10 MEpPE yAaJeHHs OT HCTOYHUKA 3arpsi3HeHus. B ceBepHoM
HAMpaBIeHHH YUCI0 AKTMBHBIX yacTull coctapiser 10° na 1 M2 Ha ydacTkax, Haxonsmuxcs B 40 km
ot HADC, u naxe Ha ydactkax, orcrosmmx oT YADC Ha paccrosHum 250 KM, UX 9HCIIO OCTAETCS
nopsaka 10° ma 1 m? [1]. O61iee YUCIO YACTHIL C PA3TMYHON AKTHBHOCTBIO HACTOJIBKO BEJIHKO, YTO
nost 6eTa-akKTUBHOCTH, PUXOSIIECIHCS Ha HUX, TOCTUTAeT B OTAenbHBIX cirydasx 90 %. OcHoBHOe
YMCIO AaKTUBHBIX YacTUL, Kak IMpaBWIO, HAXOJUTCS B BEpPXHEM clioe ToumuHOM 1 cm, T. e.
[IPaKTUYECKH HAa IOBEPXHOCTHU IIOYBBI.

Bricokasi KOHIIEHTpalusl 4acTHUIl Ha MOBEPXHOCTH B COYETAHUU C Majol MHUIPALMOHHOU
CHOCOOHOCTBIO BINIyOb TIOYBBI SBISAIOTCS BaXKHEHIIMMU (AKTOpaMu, KOTOpble HEOOXOAUMO
YUUTBIBATh MPH MIPOrHO3UPOBAHUH U3MEHEHHUS PAOIKOIOTHUECKOH 00CTAaHOBKH.

Huskas murpannonnas cnocodHocts PH uepHoObUIbCKOTO BBIOpOCa 00YCIOBIEHA TEM, YTO
Oonplas UX YacTb BXOJHUT B COCTaB TOpPSYMX YacTUI. Mwurpamus 3THX YacTHUI[ HE CTOJIbKO
paiMOreOXUMHUYECKUMU  (PaKTOpaMH, CKOJIBKO MEXaHHYECKUM MEpPEeHOCOM (BETPOBBIM U
THJIPOJIOTHYECKUM), KOTOpPBIA caM 1o ceOe HeBenuK. BciencTtBue 3Toro, 3a Bpems, Mpoliejliee
nocie aBapun Ha YADC, TpaHuIBl 30H 3arps3HEHHS W TIOJOKCHHE H30JIMHUN TUIOTHOCTH
3arpsi3HEHUS] MOBEPXHOCTU MO OTAenbHbIM PH npakThueckn He U3MEHWIHMCHh (C  y4eTOM
pPaZMOaKTUBHOIO pacrajga), 4YTO CBUJETENIbCTBYET O Cil1a00il Kak TOpPU3OHTAIBHOM, Tak H
BEPTUKAIBHON MUTPALUH PaAHOHYKIIH]IOB.

Tem He MeHee, MPU MPOTHO3€ MOBEAEHUS PAJUOAKTUBHOIO 3arps3HEHMS MOYB M JJOHHBIX
OTJIOKEHUHN Ha ONrpKailiue rojpl HeJb3s UCKIIOYUTh PAJUALlMOHHOTO PAa3pyLICHUS UX CTPYKTYPbI
camoo0yueHueM (ynenbHas akTUBHOCTh «TOpPSYMX» YacTUIl B IiepecyeTe Ha 1 I' cocTaBiseT COTHU
U ThICSIUM Kiopu [2]). B aTOM cilyyae MOKET MMETh MECTO OTHOCHUTEIBHO OBICTPOE MOCTYIUICHHE
nonroxuBynx PH B okpykaroliyto cpeay U BOBJI€UEHHE UX B T€OXUMUYECKHE IIUKIIbl MUTPALUHU.
CriocoOcTBYeT YCHJICHHIO MOJBMKHOCTH OCKOJIOUHBIX M TpaHCypaHOBbIX PH Taxke BozneiicTBue
Ha TOIUIMBHBIE YACTHIIbl BHEIIHUX (PAKTOPOB (ITOUYBEHHBIX PACTBOPOB, CHIEPO(OPOB BBHICIIUX
pactenuii u ap.). CoOCTBEHHOE W3IyYEHHE «TOPSUYUX» YACTHIl MOXET TaKXkKe YCHUJIHMBATh
BO3JIEHCTBUE ATUX (PAKTOPOB, HAIPUMEP, TOCPEIACTBOM PaTHOIU3a INIEHOUYHOW BJaru U OKUCIIEHUS
NPOJYKTaMH PAIHOJIN3a BEIIECTB TOILUTMBHONW MAaTPHIIBI C MOCIEIYIOIINM €€ pacTBopeHHeM [3].

© E. I1. Cxopoboratsko, C. 1. Pridanko, C. 1O. [Tonomapes, O. I'. Uynaiikun, 1994
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Pactenus moryr 3axBaThIBaTh M TPaHCHOPTUPOBAThH B3BECH C pa3MepaMu dacTuil MeHee 40
MKM [4], XOTSI OCHOBHOW IyTh KOPHEBOT'O IOTJIOIICHHS CBS3aH C BOJOPAacCTBOPHMBIMH (opMaMu
XMMHYECKHX 3JIeMEHTOB, B ToM uncie u PH. B npouecce mpeoOpa3oBanusi XuMHuecKoi (popMyIIbl



3JIEMEHTAa-3arpsA3HUTENS yUacTBYIOT aOMOTHYECKUe ouBeHHbIe (akTopsl (pH, BoaHBIN noTeHunan,
a/IcOpOLIMOHHBIE CBOWMCTBA IMOYBBI, OMPECIISIONINE MOABIKHOCTh 3JIEMEHTA, €€ MEXaHUYeCKUH U
XUMHYECKHi coctaB) [5, 6] u Omormyeckue, BaKHEWIIMMH M3 KOTOPBIX SIBISIOTCS aKTUBHOCTb
MOYBEHHON MHUKPO(MIOPHI U pa3iIWyHbIe MO CBOEH MpUPOJe KOPHEBBIC BBLACICHUS (CHUAECPODOPHI)
BeiclMx pactenuit [7]. Ilon BiuusHMEM aOHOTHYECKHX (DAKTOPOB CYIIECTBCHHBIC W3MEHEHHUS
pactBopuMocTH npoucxoasit juib B Teuenue 100-1000 ner. OnHako, mpu ydyacTUd MHKPOQIIOpHI
IIOYBBI U KOPHEBBIX BBIIEICHUHN BBICIIMX PACTEHUI, TOT MPOLIECC MOXKET 3HAUUTEIIBHO YCKOPSTHCA.
Ora npolbiieMa SBIIIETCS HOBOU B pannoskonoruu. Jlanueie o HakorieHun PH 1 mpornozupoBanuu
pacripeie/leHus 3arpsiI3HEHUs B MUIIEBBIX IEM0YKAX paHee ObUIM MOJIyYeHBbl PEUMYIIECTBEHHO Ha
cucremax, coaepxkammx PH B 3aBemomo pactBopuMoil (opme, M HE YUHUTHIBAIHM IMEPEXOTHBIN
XapakTep KHHETUKH TBepAodasHoi anbdysun, pactBopenus u noriomenus [8]. daxubie mo
uccneoBanuio GpopM HaxoxaeHus PH B «rops4yux» yacTunax Takke JarOT OCHOBAHHUE I10JIararh,
4YTO B NPHUPOJHOU cpele M Ouonorndeckux xuakocrax PH Moryr mepexoauts B pacTBopUMOe
COCTOSIHHE. DTO OY/IET YBEIUUMBATh UX MOTCHIIMAIBHYIO OMACHOCTH JIJIsl YeoBeka [9].

B pesynprare paspylieHus TOIUIMBHBIX YacTUI[ MOTYT (DOpMHUPOBATbCS CYCHEH3UM U
KOJUIOUIbI, 00JIaaronue BHICOKOH MHUTPAIMOHHONW CIOCOOHOCTHIO. DTO, B CBOIO OUYEPE/lb, MOKET
BbI3BaTh MHTeHcHU(uKauuio BbiHOca PH B BomoHOCHBIE cion, B TO ’xe BpeMs BO3MOXKHO
yBeIIM4YEeHUE pecnrpadenbHol (paKkiuy B IPU3EMHOM CJIO€ BO3/1yXa U, KaK CIICACTBUE, IIOBBIIIICHUE
MHTIMOHHON omnacHOCTH. [lepBUUYHBIE MCTOYHMKM 3arpsi3HEHHMsI B OKpY’KaloLled cpene Moj
BO3JCUCTBUEM (PH3UKO-XMMUYECKHUX, TCOXMMUYECKHX M OMOTHYECKHUX IPOLECCOB B HACTOSIIEE
BpeMs IIOCTOSIHHO TepepaclpeieNsiioTes ¢ 001el TeHJeHIMEeH K BepTUKAIbHOM MUTrpaliuy B IIOYBE.
W3yuenmne 3TUX JAMHAMHYECKUX TMPOSBICHHN - OCHOBA IPOTHO30B BCEX 0€3 MCKIOYEHUs (hopm
pajualOHHOIO BO3JCUCTBUS UM IOCIEACTBUA B OTAAJEHHbIE IE€PUOABI BPEMEHH IIOCHe
4epHOOBUTBCKON aBapuH.

Pacnpesenenne TOINIMBHBIX «TOPSYMX) YACTUILL O INIyOMHE BBITOpAHHs HE COBMATAET HU C
0a30BBIM COCTaBOM TOIUIMBA [V 3HEProdIoKa, HU € €ro COCTaBOM C YYE€TOM BBITOPAHUS HA MOMEHT
aBapun. ITokasano [10], 4To B HauGONbIIEH CTEMEHM TOMIMBHBIE YaCTUILI 0bemHeHH! 0 ='Cs,
18Cs (Kp=0.7), menee - mo °Sr u !%Ru, a *%°zr, 1%Sh, ®*Eu, SEu mpaxrmueckn me
¢pakunonuposanuch. KpynHele wactuipl (Oosmee 50 MKM) B MeHbIIEH cTeneHM OO€IHEHBI
pazmonesneM, ueM Menkue. HaGmomaercss Taxke Gonee BbIcoKoe conepskanme °/Cs, 134Cs p
YacTHUIlaX, BHIOPOLICHHBIX B 3alla/IHOM HANpPaBJICHUH, IO CPAaBHEHHMIO C CEBEPHBIM, UYTO YKa3bIBAaeT
Ha pa3IMYHYI0 TEMIIEPATypy WIH BpeMsi OT)KUTA TOTUTMBHBIX MacC B aBapUITHOM peaKTope.

Jns Toro, 4ToOBl HAAEKHO KOHTPOJIUPOBATh pPE3YIbTUPYIOMIMHA 3PQEKT MpoIeccoB
TBepaodazHoi auddy3un u BbIMbIBaHMS PH M3 TOINIMBHBIX wYacTWll B MPUPOAHOW Cpele,
HE00X0AMMO MEepUoIUYecKoe ornpenenenue kodpuiuentos ¢paxkuronupoanus PH 3 «ropsumnx»
YaCTHUIAX, COCTABJSIFOIIUX JOCTATOYHO NPEICTaBUTENFHYI0 BBIOOPKY JUIS KaXKIOTO TOJHTOHA,
[Ipennonaras mpoBeJeHHE CHCTEMaTHMYECKHX HCCIEeIOBaHUM XMMHUYECKOH TpaHchopmaruu u
murpammu PH B mpupoanoit cpene, Ml B 1992 1. 0TOOpany TOIJIMBHBIE YaCTUIBI HA TIOJHTOHE B
palioHe «pPBDKETO» Jieca, OTHOCSIIMXCS K BBINAJCHUSAM B 3amagHoM HarpasieHun ot YADC (260°,
2,7 XM TIO pemepHON ceTH). 3HAYUTENbHBIH 00BeM BBIOOPKH (okojo 400 wacTHil) MO3BOIUI
NOJYyYUTh B TpapHUuecKoM BHUJE paclpelesieHUus] TOIUIMBHBIX YacTUIl IO Pa3IMYHBIM
PaMOHYKJIMIHBIM ~COOTHOWICHHUSM. JlaHHBIE pacTpeneleHns aHATU3UPOBAIACH C  YUETOM
NPUHAAIEKHOCTH TOPAYMX YacTUI[ K OJHOMY W3 THUIIOB - TOIUIMBHOMY MWJIM TOIUIMBHO-
KOHCTPYKIIMOHHOMY. THITOBasi PUHAJIC)KHOCT OTIPEIeIsIach HA OCHOBAaHUH MOPQOIOTHUECKUX
MIPU3HAKOB U 3JIEMEHTHOT'O COCTaBa YaCTHII, YCTAHOBJICHHOTO PEHTT€HOCHEKTPATbHUM METO/I0M.

Pacripenenennss paIuOHYKIMIHBIX COOTHOIIEHUH MOXKHO TMPEJICTaBUTh B AHATUTHYECKOM
BUJie. AHAJIOTUYHBIE HCCIEIOBaHUSA B MOCIEAYIOUINE TOJbl MO3BOJAT MOJYYUTh AHATUTHUYECKOE
BBIpO)KEHUE IMHAMUKHA HM3MEHEHUS PaTUOHYKIUIHOTO COCTaBa YacTHI[ U JaTh KOJIMYECTBEHHOE

HAITOJIHCHUC MTPOTHO3a TpaHC(I)OpMaI_II/II/I pPaaArOaKTUBHBIX 38.I‘p513H€HHﬁ,
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a B KOHCYHOM HTOIr¢ - PaaO3KOJIOTHYCCKUM

nporuozaMm. HauaTel Taxxke 1a00paTOPHBIE OMBITHI TIO
BBIIIIEJIAYMBAHUIO PH wu3 iﬁ.’ﬁ'f/mﬂ" BHBIX 4YacTHUI B
WHTEHCUBHOM pexume, [pyroIIeM
JOJITOBPEMEHHOE ictBue  (pakTOpoB
IIPUPOJHOM CPEbI.

Hnst COOTHOILICHUS IpHOM anbda-
AKTUBHOCTH «TOPSTUUX» 0 W AaKTUBHOCTH
cozmepxkarerocs B HuUX *Ce, €HO OMMOJanbHOE
pacrpeenieHue. JISIITAOHHAS
3aBUCUMOCTh AKTUBHOCTH ol TYD oT
AKTUBHOCTH 144Ce (B gere Ha MOMEHT
aBapun) COOTBETCTBEHHO TaBJISICT coboit
nyoner MIPSIMBIX c YUITUEHTAMU
nponopruoHanbHOCTH 3,410 a 8,510 u
ko3 hunmeHTaMu TISAAN, OMU3KHUMH K
eIUHULIE (puc. 1). 9 . y 3 i, UICHHC B nybnere
UMeeT CTATUCTUYECKHU 3HAYMMOE COOTBETCTBHUE C
MIPUHAIC)KHOCTHIO TOIUTMBHBIX ~ YacTHI[ K
OJIHOMY U3 YKa3aHHBIX BBIIIIE TUIIOB o
MOP(OJIOTHIECCKUM IpU3HAaKaM u o
3JIEMEHTHOMY coOcCTaBy. Tak, npsiMasi ¢ OOJBIIUM

KOA(G(UIIMEHTOM  MPOMOPLHOHANBHOCTH  COOTBETCTBYeT /5 %  dYacTull  TOIUIMBHO-
KOHCTPYKIIMOHHOTO THUNA, COJACpXKamIMX IHMpKOHMKA, u 87 % w4yacTul, HE WMMEIONIUX
MOp(}OIOrHUecKux MPU3HAKOB ypaHOBOro TomiauBa. [IpsMas ¢ MEHBIIUM 3HAYEHUEM
KO3 QHIHEHTa MPOMOPIUOHATBHOCTH COOTBETCTBYEeT Toibko 40 % comepkammM HUPKOHHUN
yacTUIlaM M TOJbko 25 % yTpaTHBIIMM MOPQOJIOrMYECKHe MPU3HAKU TOIUIMBA BCIEJCTBHE
TEPMUYECKOIO BO3/ICUCTBUS B ABAPUINHON CUTYALINH.

Takum o00pa3oMm, OTHOCHUTENBHO OOOTalleHHbIMU TpaHcypaHoBbiIMH PH okasbiBaroTcs
TOIUIMBHO-KOHCTPYKIIMOHHBIE YaCTUIBl 0 CPaBHEHMIO C TOMIMBHBIMU. Ecinu momarate, 4ToO,
HE3aBUCHMO OT aBapUiHOM cuTyauuu, ppaximonupopanue **Ce He UMeNo MecTa U OH COXPAaHMUI
MPOYHYI0 CBSI3b C MaTpuledl (3TO TEepMOJMHAMHYECKHU OIpaBAaHO, HCXOJs W3 SHTAIbINUN
00pa3oBaHMs OKCUIHBIX (POPM ypaHa, OCKOJIOYHBIX ¥ TPAHCYPAaHOBBIX 3JIEMEHTOB), TO OOOTalleHUe
TOIUIMBHO-KOHCTPYKIIMOHHBIX YacTUL TYD MoXeT ObITh CIEACTBUEM HX KOHJACHCAllMUM Ha
BHYTPEHHEH MOBEPXHOCTU LUPKOHUEBBIX OOOJOYEK TBAJIOB €Ille B IITATHOM peXHMe padoThI
peakrtopa [V sHepro6oka.

g raMMa-CieKTpOMETPUUYECKOTO OINPEAEIEHUS PAJIUOHYKIUIHETO COCTaBa TOILJIMBHBIX
YacTUIl  WCIOJNB30BAJIOCh  HecTaHgapTtHoe  cpenactBo  usmepenus (HCHM) - ramwma-
CIIEKTPOMETpUYECcKasl ycTaHOBKa Ha 0asze mouxynpoBogauukoBoro Ge(Li) merexropa JAI'IK-80B-3,
PETHCTPHUPYIOIIETr0 raMMa-u3iyderue ¢ sHeprueit ot 50 k3B 10 10 MaB u ¢ pa3pemenuem 2,8 k3B
s sHeprun 1332 k3B; mpeaycunuTens CHEKTPOMETPUYECKOTo 3apsiiodyBcTBHTENbHOTO I1Y-T-
1K2; 6moka ycunenust ummynbcHoro bYM-3K; MHorokananeHOro aHanuzaropa uMmnyibcoB AM-A-
02®1 u nepconanbHOro kommneiorepa JIBK-3.

JlerexTop pacmonaraercss B KOMOWHHUPOBAaHHOM 3allUT€ OT BHELIHETO W3JIy4YeHMUs,
00eCcneunBaIINUNA CKOPOCTh CUYETa B MUKE TOTHOTO MOTIIOMIEHUS 137Cs 0.044 wmr/c. Uccnenyembrit
oOpaser] pa3MeliaeTcs Ha pa3IMYyHOM BBICOTE HaJ JETEKTOPOM IO OCH KpuocTaTa. PaccrosHue
MEX]y JIeTEKTOPOM U MCTOYHUKOM BBIOMPANIOCH, HCXOS U3 MHTEHCUBHOCTH BHEIIHEr0 W3y4YeHHUs
oT o0pa3sla, Tak, YTOOkI 3arpy3Ka CyIIeCTBEHHO He YBEIHUNBajIa MEPTBOE BpeMS.

Bpemst wu3MepeHHMs 4YacTHIBl BBIOMPAOCh HMCXOAS U3 TOrO, 4YTOOBI TOTPENIHOCTh
omnpeneneHust ocHoBHBIX PH He npeBbimana 20 %, u 6pu10 00HApYKEHO MaKCHMAaIbHO BO3MOYKHOE
YHUCI0 M30TONOB. MICX0/s U3 3THX YCIOBUH, BpeMs 3KCIO3UIUK cocTaBisuio oT 10 mun 1o 2 4, a
JUTSL OTJEIBHBIX 00pasmoB qoxoamio 10 10 .



Puc. 1. 3aBucumocts cymmapHOW anb(a-aKTHBHOCTH TOIUIMBHBIX (1) W TOMIMBHO-
KOHCTPYKIIMOHHBIX (2) uacTuil ot aktuBHOCTH **Ce (B IIepecuere HA MOMEHT aBapHH)
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[Tocne wu3mepeHus (OHOBOTO W3IIyU4eHUsT W O00pabOTKHM CIeKTpa OblIa paccYWTaHa

MUHUMAJbHO JeTeKTHupyeMas akTuBHOCTE (M/IA) no dpopmyne

MIA = 1+ VI;-{SZSN@!F K, Bk,

rne Ng - ckopocth cuera ¢ona, umm/c; t - Bpems u3MepeHHs MPOOBI, C; S - OTHOCUTEIIbHAS
TIOTPEeNIHOCTh, ¢ KOTOPOii HaJ0 MpoBecTH u3Mepenue; K — kodduiment nepecuera, bx/umm-c ™,
PesynbraTel pacdera Ui OTHOCHTEIbHON morpemHoctd uaMepenuit 20 % u pa3nuyHbIx
BpPEMEH M3MEpEHHH (B T€OMETpUU HM3MEPEHHUs, KOrJa YacThIla pa3MeliaeTcss Ha MOBEPXHOCTU
KPBIIIKK KpUOCTaTa), a TaKKe CKOPOCTh cYeTa (OHOBOTO M3IIyYEHHsI Ui KOHKPETHBIX

OHEPIrETUHYCCKUX JIAHAHN npcaAcCTaBJICHLI B Taou. 1.

Tabnuna 1. BennunHel MUHUMaJIBHO AeTeKTHpYyeMoi akTuBHOCTH PH

Pamuonyknua | Dueprus, k3B |Beixox kBantoB| Ng, umn/c 32 000 i\/II[A 3600
14Ce 133,5 0,108 0,001 0,2 1,0
134¢Cs 795,8 0,854 0,0021 0,2 0,9
187¢Cs 661,6 0,752 0,044 0,6 2,0
106py 511,8 0,206 0,0083 0,9 3,4
0Co 1332,5 1000 0,0001 0,1 0,9
14Ey 123,0 0,405 0,0014 0,05 0,25
15Eu 105,0 0,205 0,001 0,08 0.4
1255 428,0 0,294 0,001 0,2 1,2

[TomyuyeHHBI Ha aHaIM3aTOpPE CIEKTp TraMMa-u3iIy4deHHs OT UCCIIEeqyeMoro obpasua
obpabatbiBasici Ha OBM ¢ mnomomipio mnporpammsl  00paGoTku  ramma-crekrpa  ANL,
pa3zpaboTaHHOi coTpynHUKamMu OOHHMHCKOIO HHCTUTYTa aTOMHOM »sHepreTuku. [Iporpamma
OCYILECTBISET IOMCK IHMKOB B 33JaHHOM JMana3OHE KAaHAJOB, CrJAXXUBaHHUE, BBIUMCIICHHE
CKOPOCTH cueTa B IHMKE IOJIHOTO IOTJIOIICHUS, ONpEENIEHHe CTaTUCTUYECKOW IMOrpenIHOCTH
wiomaau nuka. [To 6udamnorexe PH u 3aBucumMocT 3 peKTUBHOCTH pPErUCTpaliii TaMMa-KBaHTOB
OT DHEpPruM I KOHKPETHOM TeOMETPUU H3MEpEHUsl Mporpamma pacCUMThIBA€T aKTUBHOCTH Ta
KaXx/10i 0OHapy>KeHHON JIMHUM M 1O HUM ONIpeJeNnseT cpeiHior akTuBHocTh PH c yuerom Beca
Kak7oi ramma-nuHuu. [lomyueHHble pe3ynbTaThl 00pabOTKH CHEKTpa BBIBOASATCS Ha 3KpaH U, 1O
KEJIAHUIO, HA T1€YaTh.

Wmeromnasicss B mporpamMme BO3MOXHOCTb YUYUTHIBaTh BKJIaJ (DOHOBOTO UBIYYEHHUS H
MPOBOJIUTh OJHEPreTUYECKYI0 KaIMOpPOBKY 110 TOJIEYEHHOMY CIEKTpYy, a Takke Hajludue
OMOIMOTEKH KaTUOpOBOK MO 3(PQPEKTUBHOCTH I PA3NUYHBIX TEOMETPUN H3MEPEHHUs HaroT
BO3MOYKHOCTh M3MepsATh ci1ab0 akTuBHbIE (MOpsaka 1 Bk) W cpaBHUTENBHO CHIIBHO aKTHUBHBIE
(mopsiaka 10° Bk) wacTHIpL.

Mertposnoruueckoe oOecrieueHHe HW3MEpeHUH TNpoBeneHO MeH/IeNeeBCKUM  IIEHTPOM
CTaHAAPTHU3ALMN U METPOJIOTUH; TIOJIYYEHO CBUIETENBCTBO O 1'0CYy1apCTBEHHOW METPOJIOTHYECKON
aTTeCTallud CPEJICTB H3MEpeHui, B KoTopoM arrectoBaHbl 10 pasnuunbix reomerpuit. Ilpu
METPOJIOTHYECKUX HCCIEAOBAHUAX HCIHOIb30BAINCH O0Opa3llOBble HMCTOYHUKHU CIELUATBHOTIO
HazHaueHus, m3rotosneHHsie HIIO BHUM®TPU cnenumanbHO Ui KaTuOPOBKH JETEKTOpa B
reoMeTpUsIX, HEOOXOAUMBIX MPH U3MEPEHNN aKTUBHOCTH TOTUIMBHBIX YAaCTHUILI.

PesynbraThl n3MepeHuil 3aHocuiuch B 0a3zy aaHHbIX Ha OBM. Yike mepBbie mosryueHHBIE
JTaHHBbIC ObUTH 00pa0OTaHBI B IEJIAX BBHISBICHUS BO3MOXKHBIX OIIMOOK M3MEPEHHUH, TOCTOBEPHOCTH



pe3yNbTaTOB UM OOHApPYKEHUS KaKUX-IHUOO 3aKOHOMEpHOCTEW. BBIIM MOCTPOEHBI THMCTOIPaMMBI
pacrpeieieHusi COOTHOIICHNUH pa3InYHbIX HM30TONOB B TOIUIMBHBIX YacTulax (puc. 2). AHanu3
JAHHBIX, HAXOJSIIMXCS Ha KpasX 3TUX pacIpe/ie]IeHHi, TO3BOJIUB CKOPPEKTUPOBATH X0/
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JTaNbHEHIIMX M3MEPEHUH 4YacTull U uX oOpaboTky Ha DOBM. Jlaxke Ha 5TON HayalbHOW CTaJHH
CTaTUCTHUYECKOW OOpabOTKM pe3yabTaTOB HW3MEPEHUH BBISBICHO, MO KpailHEeH Mepe, JBe
crenuduueckue BHIOOPKH B pactpenenenun cooTtHomennit A'Cs/AMCe u cymectBoBanme
yactur ¢ cootromrenneMm ACs/A¥Ce, nocruraromuM BelMUYMHBI HECKONBKHX COTEH.
BrniocnencTBuu nocine nNpoBEepKU U MOTYyYEHUS APYTUX PE3yIbTaTOB U3MEPEHHM YaCTHI] 3TH JaHHbIC
MOATBEPANIIUCH.
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Puc. 2. ['ucrorpamma orHomeHui | Puc. 3.  Jlorapudmuyecku  HOpMaIbHOE
aktuBHOcTH '®°Re k aktuBHOcTH **Ce (Ha | pacmpenenenue oTHomeHuit aktuBHOCTH ¥'CS K
ceHTsa60pp 1992 1.) akTuBHOCTH *>*CS (Ha cenTs6ps 1992 1.)

[TosrydeHHBI MacCHB JNAHHBIX COACPXKHUT WHPopMaruio 0 370 TOIUIMBHBIX YaCTHIAX C
3alaJHOIO0 M CEBEPHOI0 CIJIENOB AaBapUWHBIX BbIMaJeHUUM. MakcumanbHoe uucino PH,
0OHApYKEHHBIX TIPH TaMMa-CIIEKTPOMETPUIECKOM aHAJIN3€ B YACTHIAX, COCTABJISIET BOCEMb.

PaccunTansl COOTHOIIEHHs akTuBHOCTElN 13/ Cs/PCs, 15Eu/®Eu, oTHOIIEHUsS aKTHBHOCTEM
134Cs, 187Cs, 19Ry,15*Eu u 1%5Sh k *4Ce. 3nauenus 5THX COOTHOIIECHU H3MEHSAIOTCS B IITPOKOM
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(1o Tpex TMOpsAIKOB) HWHTEpPBAJIC M WX pACHPEACICHUS MOXHO OINMUCATh JIOTapU(PMUUYECKU
HOPMaJbHBIM 3akoHOM (puc. 3, Tabm. 2). KomuuecTBEHHOE aHAJIMTHYECKOE OIMUCAHUE ATUX
COOTHOIIEHUH  MOCIYXHUT  OTHPABHOM TOYKOM JJIi  aHaIM3a JUHAMUKH  W3MEHEHUS
PAIMOHYKIIUIHOTO COCTaBa TOIUIMBHBIX BBHIMAJACHUN. 3a HCTEKIIEe IOCJIEe aBapuM BpPEMsl TaKOM
CUCTEMATUYECKUN aHaJU3 HE MPOBOAMIICS.

Tabnuna 2. BeanyuHs COOTHOIIEHUN aKTUBHOCTEN

e 137, 106, 125y 154, L54p,
[lipameTpet pacnpexsacians 134, 144 i . (e 144, 155y,
Cpegnee OTK/IOHEH HE 36 9.6 0,7i 18 0,7 18
CTiHAEPTHOE OTKJ0HCHHE 418 46,2 0,64 0,17 08 1.2

[Tomy4deHHbIE MaCCUBBI TaHHBIX 00Pa0aTHIBAIUCH C TOMOIIBIO MIPOTPAMMBI CTATHCTUIECKOM
obpabotkn STATGRAPHICS. Pe3synbraThl pacuera mnapaMmeTpoB pPacHpelesieHH MO KaxaoMy
cootHomenuto PH npencrasnens! B Tadm. 3.

Tabmuma 3. [TapaMeTpbl pactipe/ieiecHus: COOTHOIIICHUH akTuBHOCTEeH PH



Hapanern 17 137 1065 ; 125, g, 54g,

g 144 4 144, e, 155,
Pasvep serGopxu 296 344 345 217 259 217
Y peqHeHHOE 52,7 57 0,73 0,18 0155 1,76
MemnaHa 16,6 9 0,59 0,4 0,14 164
CpejHee reoMeTpHIECK O 233 197 0,57 Q.13 011 153
Hucnepcua 19014 44,96 0,24 0,025 0,02 07
CranpapTeoe OTKI0HEHNE 1379 6,7 0,49 0,16 0,16 0,8}
Crannapryas ommbxa 8,0 6]36 0,027 0,01 0,01 0.06
MuHMy™ 576 002 Q0,01 0,014 0,005 QL
MaxcumMym 1750 3314 2,72 1,38 21¢ 4.9
Juanasou 1744 33,12 27 1,37 213 4.7
AcusmeTpus 7.76 144 1,2 32 8,05 0,9%

Uucno MHTEpBajIOB Mporpamma NepBbli pa3 BbIOUPAET aBTOMATUYECKH HA OCHOBE KPUTEPHS
OJIM30CTH ITaHHOT'O pacHpeAeIeHNs K HOpMaJIbHOMY 3aKOHY.

KonnuecTtBo uHTEpBaNOB pa3HOM BeposATHOCTH K BBIOMpPATIOCH, MCXO/S M3 KOJUYECTBA
JAHHBIX N B KOHKPETHEN BBIOOPKE 10 GopmyIie

K=-In(n/10)x,
riae x = 0,53 nna HopmanpHoro pacnpeaenenus nmpu 100 < n <1000.

[Tocne pa3OuBKM MaccuBa 1O MHTEPBAJIaM U IMOCTPOSHUS THCTOTPAaMMbI HEOOXOAUMO OBLIO
BbIOpATh pacrpejiesieHue, Kotopoe OblIo Obl Hambosiee OIU3KO K IMOJIyYeHHOM rucrorpamme. B
KauecTBe KPUTEPHS COOTBETCTBUS MPUHUMAJICS KPHTEPHii 2.

Pe3ynbTathl Hcciae10BaHUA COOTBETCTBUS paciipesiesieHus: cootHomenniit PH HopmansHomy,
norapu(pMUYECKH HOPMAILHOMY, SKCIOHEHIINATLHOMY M FAMMAa-pacipeIeNeHHsAM M0 KPUTEPHIO ) >
npencrasieHsl B Tabn. 3. Kak BuaHo, pacnpenenenue cootHomenuid PH nHanmGonee 6mu3ko k
raMMma- M JIOTHOpMaJbHOMY 3akoHaM. [lockosibky mapaMeTpbl JIorapu(pMHUYECKH HOPMalIbHOIO
pacripenienieHust 6osnee MHGOPMATHBHBI (CpelHEe U CTaHJAPTHOE OTKJIOHEHHE), YeM Yy ramma-
pacripenenenust (Ko3hGUIUMEHTHI o U ), U OMHMCAHUS TOJTYYEHHBIX MAacCHBOB HCITOJIb30BAJICS B
AanpHeuIeM JorapupMUuecku HOpMabHbIil 3aKOH (Tad. 4).

Tabnmuna 4. Ilapamerpsl JorapuMuUecKd HOPMAIBHOTO paclpeeNieHuss COOTHOIICHUN
aktuBHocrteil PH

B7e, 137, 106, 125, 154, 154,

Hapamcrp B4, e M, i M, 155g,,

Hopmansnoe 19939 5912 1318 54,9 1208 40,2

Tamma 256,5 36,5 210 6.1 94 342

DKCMOHeHUMAN 2280 126,3 94,6 349 46,1 189.4
Jlorapumutaecku

HOPMA.THHOE 71,6 922 219 13,5 254 491

Heo0xoaumMo OTMETUTH, YTO JIaHHBIE UCCIIEIOBAHUS IPOBEJCHBI B IEPBOM NPUOIMKEHUU U
HE YYMTBIBAIOT TOHKOM CTPYKTYPBl pACIpEACIICHUM, a TaKXe IOIPEIIHOCTA OIPEAeIICHUs
aktuBHOocTH PH. IlosTOMY nanpHelias o6paboTka pacnpeieIeHHii MOXKET MPUBECTH K YTOUHEHHIO
IIOJIyYEHHBIX PE3YJIbTATOB.

3aMeTHOE HalHYHe TOHKOH CTPYKTYpHI B paclpeleleHHH OTHOIIeHHs akTuBHocTH °/CS Kk
144Ce, a Taxoke nApyrue gaHHble (HAMPUME, 3IEKTPOHHON MUKPOCKOIMH) TIO3BOJISIOT YTBEPKAATh O
CYIIECTBOBAaHWH, IO KpaillHeH Mepe, ABYX pacmpeneneHuii cooTHomeHnui »tux PH. I'pyboe
paszeneHue UCXOAHOIO MAacCuBa Ha JBa 10 NPEIBAPUTEIBHO IMPOAHAIU3UPOBAHHBIM JAHHBIM U
IIOCTPOEHHE Il HUX JIOTHOPMAJIBHBIX PACIPENECIICHUIN MO3BOIWIO IOJYYUTh IapaMeTpbl ITHUX
pacripeiesieHuil B mepBoM npuomkeHun (Tadm. 5).

Tabmuua 5. [TapameTps! pacnpeneseHns OTHOIEHHS aKTUBHOCTEH



Mapaverp paCHOpg;;ie; . Pacnpenenenue nesoe PacnlfszecJ)IeeHHe
Pa3mep BbIOOpKHU 344 151 223
CpenHee reoMeTpUIECKoe 1,97 0,33 6,43
CtaHgapTHOE OTKIOHEHUE 6,7 0,46 6,66
CrangapTHas omuoKa 0,36 0,04 0,45
MuHuUMyM 0,027 0,02 1,02
Makcumym 33,14 1,87 33,14
J[namazon 33,12 1,85 32,12

ToHKasg  CTpPyKTypa  paclHpefesieHHM  HM30TOIOB M HMX  COOTHOUIEHUM  MOKET
CBHJIETEJILCTBOBATh O PA3JIMUYHBIX XUMHUYECKUX M (PU3MUECKUX CBOMCTBAX TOIUIMBHBIX 4acTHL], 00
YCIOBHSX MX 00pa30BaHMS U BO3MOXKHBIX CIIOCO0ax TpaHC(opMaIum.

Takum o00pazoMm, pajAMOaKTHBHbIE BbINAAECHUSA HpU UYUepHOOBUIbCKOM aBapuu B BHJE
JUCIIEPTUPOBAHHOIO SIIEPHOTO TOIUIMBA CIEAYET pacCMaTpuBaTh KaKk OJMH M3 OCHOBHBIX
UCTOYHUKOB OCKOJIOYHBIX M TpaHCypaHoBbIX PH, mocTynmaromux B OKpyXawIlylo, cpeny B
MUTPAMOHHOAKTUBHBIX (opmax. [lnHamuka nepexona nqanabix PH u3 TOIIMBHOM MM TOTUTUBHO-
KOHCTPYKLIMOHHON MaTpHULbI B IOYBEHHYIO CPEAY, IOJI3EMHBIE U IIOBEPXHOCTHBIE BOJIbI OIIPEIEIISET
PaZMO’KOJIOTUYECKYIO CUTYallMI0 Kak B caMoil 30HE OTUYXIEHUs, TaK U Ha 3HAYUTEIbHOU
TEPPUTOPUUN Y KPaUHBI.

Hcxons W3 JaHHBIX HPEANOCHUIOK, HEOOXOAMMO IOJIyYE€HUE JIOMOJHUTEIbHOU 0a30BOM
uHbOpMAllUM O PAJAMOHYKIMJHOM COCTaBE€ TOIUIMBHBIX BBINAAECHUN [UI1 IOCIEAYIOIIETO
HAOJIOACHNST W aHalM3a JWHAMHUKH MoOwimm3auuu noinroxuBymux PH B mpuponmnoii cpeme. B
OCHOBY TaKOro IIOAXOJa JOJDKHBI OBbITh  IOJOXEHbl CHUCTEMAaTHYECKUE HCCIIEIOBAaHUS
PAaAUOHYKIIUJIHBIX COOTHOLIEHWM JUI1 TOIUIMBHBIX BBINAJACHUM, a TakkKe KOPPEIALUOHHbIE
3aBUCUMOCTH 110 UX PAAUOHYKIUIHOMY COCTaBY.

Ve celyac O4EBUAHO, YTO PATUOHYKIMIHBIE COOTHOLICHHs B TOIUIMBHBIX YacCTULAX W3
OJTHON TIOYBEHHOI MpOOBI HE SIBJIAIOTCS MOCTOSHHBIMU M M3MEHSIOTCS B IIMPOKUX Mpenenax. ITo
OTIpe/IeIIsieT TAKKE HEMOCTOSHCTBO PaJAHMOHYKIIUIHBIX COOTHOIIEHHUH B MOYBEHHBIX MPO0ax.
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C. . Pribanko, O. A. PribakoBa
IT'OPSYUE YACTHUIbI YEPHOBBIJIbCKOI'O BBIBPOCA

Bonpiroe xonmuecTBO YacTHIl TBepAodasHble PaJHOaKTUBHBIX BBHINAJCHUH, 00pa30BaBIIMXCSH B pe3yibTaTe
aBapun Ha UDAC, TpebyeT u3ydeHns Bcex (DaKTOPOB WX BIMAHUS HA PA3WYHEIC, B IIEPBYIO OUepens OMOJIOTHICCKHE,
00beKThl. [lpencraBiieHBl pe3ylbTaThl H3YYSHHS COCTaBa M MOPQOJIOrHH Tropsiuux dvactum. [lpuBeneHsl ux
KiaccuduKauy mo MopQpoIOrHYECKUM H BEIIECTBEHHO-TEHETHYECKUM IIPU3HAKAM.

[Tocne aBapum Ha UADC B pa3iauyHbIX reorpad@uyueckux TOYKaxX, B TOM YHCIE M Ha
3HAQUYUTEJILHOM PACCTOSIHUM OT aBAapUHHOTO peakTopa, Ha TPYHTE M B OPraHUYECKHX BEIIECTBaX
ObUTH OOHAPY>KEHBI YACTHIIBI CO CrieU(UIECKU BBICOKOIM aKTUBHOCTHIO. HekoTophie CBOMCTBA 3TUX
O00BEKTOB, MOTYYHBIINX HA3BAHUE «TOPSYNE YACTHUIIBI», OBUIA UCCIICIOBAHBI YK€ B IIEPBHIC MECSIIBI
mnociie aBapud. bbulM ompeieneHbl XapaKTepHblE pa3Mepbl uacTHl, uX ¢opMa, H3MEpeHa
AKTUBHOCTb, MTPOBEACHA CIIEKTPOCKOIHS TaMMa-U3JIy4YeHUs] U YCTAHOBJIEH WX XMMHUUYECKHI COCTaB.
WNnentudukanus PH B cocTaBe ropsynx 4acTHI] U U3MEPEHHUE aKTUBHOCTU Ka)I0H KOMIIOHEHTHI B
KaKoH-JIM00 KOHKPETHBII MOMEHT BPEMEHHU MO3BOJISIOT MPOCUYUTATH AKTUBHOCTH YACTHIIBI KaK B
MOCIEAYIOIUE MOMEHTHl BPEMEHH, TaK U B MpPEIbIAyIlKe, BIUIOTh JO MOMEHTa MX O0pa30BaHUA.
DTO MO3BOJISIET UCCIIEIOBATh BO3ICUCTBUE TOPSIUMX YACTHI] HA OKPYXKAIOIIYIO CPEly B pa3iIMUHBIC
MEePUOBI UX CyIIecTBOBaHUA. Hanmnuue 60IbIIOro KOJIUYecTBa rOpsuuX YacTHIl, TPEOyeT u3yueHus
BceX (paKTOPOB WX BO3JCHCTBHS HA Pa3IMUHBIC, IPEIKIC BCETO OMOIOTUYECKUE, OOBEKTHI.

HN3yyenue GU3MKO-XMMHUYECKUX XAPAKTEPHUCTHUK, MOP(OJIOru», pasMepoB H COCTaBa
ropsiunx yactuu. [Ipu B3psiBe IV sneprodmoka YADC o neiicTBUEM PE3KOT0 IHEPTOBBIICICHUS
B TB3J1aX MPOU3OILIO JUCHIEPTUPOBAHUE SAEPHOrO TOILIMBA HA YACTHULIBI pa3MepamMu OT €IUHHMIL 10
COTEH MHKPOMETpPOB. JlucHeprupoBaHHbIE pPAJUOAKTUBHBIC BBIMAJACHUS, TOPSYUE YaCTHUIIHI,
HaXOJsIIMecs Ha OOJIBIIUX TEPPUTOPUIX YKpPAUHBI U COCEAHUX FOCYAAapCTB, U MO0 UCTCUCHUU CEMU
JIET TIOCJIe aBAPUU OCTAIOTCS OJJHUM M3 OCHOBHBIX MCTOUHUKOB MHOTUX JOJTOXUBYIIHX PH.

HecMoTpst ma pacnpoCTpaHEHHOCTh TEPMHMHA «ropsiyas 4YacTHIa» OH IIOKa HE HMEET
oOmenpuHsATOro ornpeaeneHus. OaHU aBTOPHI MOHUMAIOT TOJ ATHM TOJIBKO YacCTHIIbI SIEPHOTO
toruuBa peakropa PBMK-1000, npyrue - TOIMBHbBIE U KOHJEHCAIIMOHHBIE YaCTHIIBI, €CTh U 0oJee
HK30TUYECKHE ONPEICICHHUS.

MBIl nmoHuMaeM IMOJ TropsyYerd dYactuly, conepxamyro PH TexHoreHHoro renesuca, ¢
aKTUBHOCTHIO, TpEBBIMAONIEH (OHOBBIE 3HAYEHHS, KOTOpas MpPU PA3IUYHBIX TMPUPOJIHBIX
Mpoleccax MOXKET MePeMENIaThbCs Kak eUHOE 1IEII0€.

OcHoOBHasi 4yaCTb aKTUBHOCTH, BBIOpOIIEHHOM Mpu YepHOOBUILCKON aBapuu, 3aKIOYeHa B
MEJIKMX a3PO30JIbHBIX YAaCTUIAX, IEPEHOCUMBIX BETPOM, pa3MEPOM MOPSIAKA EAUHUL MUKPOMETPOB,
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KOTOphIe€  O0JIAAlOT  TMOBBIIEHHOW  MHTPAIIMOHHOM  CIOCOOHOCTHIO UM, COOTBETCTBEHHO,
MOBBINIEHHOW OMAacHOCTHIO. [0 HEKOTOPBHIM OIlCHKaM YacTHIBI pazMepoM MeHee 10 MKM HecyT
npuMepHO 3/4 BHIOPOLICHHOW aKTUBHOCTH.

OHAaKO TEXHUYECKUE  METOJIMYECKHE CIIOKHOCTH U3YYCHHS dTUX YaCTUIl OUYEHb BEJIMKH, U
MO3TOMY OTPabOTKY METOAMYECKHUX BOIMPOCOB MPOBOAUIN HA Oojee KpymHBIX yacTumax - oT 10
MKM H BBIIIE. DTa TpaHUIA OMNPEACNISIETCS B OCHOBHOM BO3MOXXHOCTBIO OIepaTopa YBHUICTH,
BBIIETTUTH M MAHUITYJIUPOBATH C OOBEKTOM.

Metoabl BbleJeHHST TOPAYHX 4YacTul. HeMHOTOYMCIEHHOCTH COOOIIEHUH O
BEIIIECTBEHHOM COCTaBe TBepoW (a3bl paJMOaKTUBHBIX BBINaJeHUI mocne aBapuu Ha YADC Bo
MHOTOM OIIpeAeIIeTCs] Hepa3paboTaHHONH METOAMKON M3y4deHHs! dTUX oOpa3zoBaHuidl. B kaxmon u3
OpraHu3aluii, B TOM WM MHOW CTENEHU MCCIEAYIOIIeH ropsyMe 4YacTUIIbl, UCIOJIB3YETCS CBOU
KOMIUIEKC METOJIOB. OJTO TOCITYXHJIO OCHOBAaHHUEM [Jisi BBIPAOOTKH €IMHOW MAaKCUMAaJbHO
JOCTYITHOM, ¥ B TO K€ BPEMsI IOCTATOYHO MH(POPMATUBHON METOIUKH UX HCCICIOBAHUS.

Pa3paboranHas MeToAMKa H3Y4YEHMsI BEUIECTBEHHOI'O COCTaBa pPaJUOAaKTHBHBIX YacCTHUIL
BKIIIOYaeT B ce0s B  OMNpEACIEHHOW  IOCIEAOBATEILHOCTH  TPAHYJIOMETPHUYECKHA U



MHHEPAJIOTHYCCKUIl aHATU3bI, aBTOPAANOTPAPHIO, PEHITCHOCTPYKTYPHBIA M CIIEKTPOMETPHUUCSCKHIA
AHAJIM3bI, KOMILUICKC 3JICKTPOHHO-ONTHUYECKUX METOAO0B, MAacC-CIEKTPOMETPHUIO, DPATHOXHMHUIO,
MHKPOPaJIHOXHUMHIO.

Buvioenenue copsiuux wacmuy uz npo6 nous. Jlo 1991 r. B Otnmene paauaimoOHHOTO
MOHHUTOpPHHTa OKpYXaromiel cpeapl HaydHO-TeXHMUYECKOTO IEHTpa U3y4Yaakch CIIEMEHTHPOBAHHBIC
arperatbl (ropsiuasi 4yacTHIla + HOCHUTEIH), YTO IMO3BOJISIIO PEIlaTh BOIPOCHI, CBS3aHHBIC C HMX
MUTpaIell B pa3In4HbIX JaHAMA(GTHO-TEOXMMUIECKUX 00CTAHOBKAX 30HBI OTYY)KICHUS.

W3yueHre BO3MOXXHOCTH TEPEHOCA 3TUX 00pa30BaHUil H0JOBBIM IMYTEM WA METCOPHBIMH
BOJIaMH, CO3/IAI0IIMMH BPEMEHHbIE BOJJOTOKH, ObIJIO B TO BPEMs aKTyaIbHO.

Beinenenne 3tux 00bEKTOB 13 MPOO MOYB MPOBOAMIOCH CICAYIOIIUM 00pa3oM:

1) HA  raMMa-CIICKTPOMETPE  OMPEHAEISIOTCS CyMMapHasi ~ aKTHBHOCTb  H
PaJMOHYKIIUIHBIA COCTAB MIOYBHI;

2) 1po6a MOYBBI IIOCIIE €€ MPOCYIINBAHKS Pa3Ae/IseTCs Ha KJIACChl KPYITHOCTH:

6omnee 1 mm; 1-0,5 mmMm; 0,5-0,25 mum; 0,25-0,1 mm; 0,1-0,05 mm; 0,05-0,01 mm;

3) Ha raMMa-CIeKTPOMETPE OMPECISIOTCS aKTHBHOCTh M PAAMOHYKIIUIHBIA COCTaB
KaXI0T0 KJIacca KPYIHOCTH;

4) B KJIaccaX KPYIMHOCTH C HAWOOJbIICH aKTHBHOCTBIO MPOBOMATCS MOMCK M OTOOP

TOpSYMX YacTHIl, JUIsl 4Yero mpoba IOYBBI PACCHIIAETCS TOHKHUM pPABHOMEPHBIM CJIOEM Ha
J1a00paTOPHOM CTOJIC;

5) MyTeM CKaHHPOBaHMS OeTa-paguoMETPOM MOYBEHHOTO CJIOS OMPEICIIICTCS y4aCTOK
€ro ¢ HauOOJIBbIIICH AaKTHMBHOCTHIO; OH BBIICIISACTCS, CHOBA PACCHINACTCS TOHKHUM CIIOEM Ha CTOJIC,
3aTeM B clloe OeTa-paguoMEeTpOM CHOBA OTMPEICISICTCS MAKCHMalIbHO aKTUBHBIM Yy9acTOK
(omucaHHas onepanus MOBTOPSETCS 10 BBIACICHUS UHINBUAYAIBHON TOPSIUEH YaCTHUIIBI).

Konyenmpuposeanue copsayux wacmuy npu wiauxo8om u pakyuoHHO-epany10MempuiecKom
ananuze. HaunnHas ¢ 1991 r. onrcanHas BhIlIe METOAMKA BBIJCIICHHS TOPSYUX YACTHI] U3 TTPOO MOYB
ObLTa BUJIOM3MEHEHA, TOCKOJIbKY U3MEHSITUCH CAMH 33J1a9H HCCIICIOBAaHUH.

Hns COBEpIIEHCTBOBAHUS METOJIUK (bU3UKO-XUMHYECKHIX HCCIIeIOBAHU I
¢dbopmooOpa3oBanusi, Murpauuu U Jokanusanuu PH B mpupoanoit cpene Obul mpeyiokeH psf
METOJIOB TIO BBIJCNEHUI0O U KOHLEHTPHUPOBAHUIO TOPSYMX YACTUI[ W3 MPOO TMOYB M JIOHHBIX
ornoxkeHnit 30061 YADC. Ilpu sToM Haumbosee 3¢(dEeKTUBHBIE pe3yabTaThl Ja€T COYETaHUE
[IUIMXOBOH ChEMKH C (PpaKIMOHHO-TPAHYJIOMETPUYECKUM aHaIM30M Npo0 W MOCIenyrolen
cemaparnueil ropsunx gactwil. [IpoObl OTOMpaAMCh CHATHEM ITOBEPXHOCTHOTO CIIOS TOYBHI Ha
ry6uny He 6onee 2 cM ¢ momanok 0,3 M2 B cydae pas/ieneHus B TSKETBIX KHIAKOCTAX M MOPAIKA
1,25 M? 1715 OTMBIBKH TSDKEJIOTO MITHXA, pu 3TOM Macca mpo0Os! jocturaia 20-25 kr.

Jlnst u3ydeHus: rpaHyJIOMETPHUECKOTr0 COCTaBa MOYB U KOHLIEHTPUPOBAHUS TOPSYNX YACTHUI]
WCIIOJIb30BAHbI HM3BECTHBIE B TEOJIOTOMHHEPATIOTHYCCKOW TPAKTUKE METOJBI  IUIMXOBOTO
oOoramieHusi U pasleleHHus] ChIMy4nX Mpo0 B THKEIBIX JKUIKOCTSIX C HECKOIbKO H3MEHEHHOMN
CXEMOM aHaJIn3a, COCTOSINIEN U3 HECKOJIBKUX ONEpaIvi.
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Bricokast yaenbHas paJdOaKTUBHOCTH TOIUIMBHBIX YaCTHI[ TO3BOJIIET OIEHWUBATH BBIXOJI
KOHIIEHTpAaTa, a TaK)ke HeOOXOAUMOCTh MOBTOPHBIX MPOMBIBOK MECUAHBIX KJIACCOB MOYBBL. Takum
o0pa3oM, [UIMXOBOW METOJ KOHIICHTPHPOBAHMS  TSDKEIBIX MHHEDPAJIOB  IMO3BOJISET W3
MPEJCTaBUTENIbHBIX IO 00beMY P00 BBLAECIUTH TOMTUBHBIE YacTUI! OT 5 70 200 mxwm. IlInuxoBoii
KOHIIEHTpaT, cocraistoniuii Bcero 0,2 % mepBOHAYAILHOTO Beca MPOOBI, SABISETCS MPEIMETOM
JAbHEUIINX HCCIEeIOBAaHUI C HCIOJIb30BAaHUEM CHEKTpPOrpapuuecKkux, peHTTeHOTpadUuIecKuX,
pPaIHOXMMHUYECKHC U aBTOPAIHOTpahUICCKUX METOJIOB.

[Tocne oboramieHus: MPoO MOYBBI METOIOM (HPAKITMOHUPOBAHUS B THKEIBIX )KUJIKOCTSIX WIIN
OTMBIBKHM MUIMXa TIOJYYCHHBIH KOHIICHTPAT CEIMapUpoOBAJICS I0J] MHKPOCKOIIOM, CHA0KEHHBIM
Y3KOKOJUTMMUPOBAHHBIM JATYUKOM M 3BYKOBOWM CUTHATH3allMel, C MOMOIIBI0 MHUHEPATIOTHIeCKON
uriibl. B manmpHelieM OTOOpaHHBIC YaCTHIIBI IMOMENIATUCh B MHUKPOKIOBETHI M (DHKCHPOBAINCH
TIIALEPHHOM.



DneKmpoHHO-MUKPOCKONUYecoe U Onmuyeckoe ucciedo8anue mopgonocuu u pasmepos
eopsauux yacmuy. OTHOW W3 BAXHEUIIUX XapaKTEPUCTHK, MO KOTOPOH MOXKHO CYAHTH 00
YCTOWYMBOCTH MHAMBHUIYAJIbHBIX TOPSUMUX YACTHI] K BO3ACUCTBUIO (DAKTOPOB OKPYKAIOIICH CPEIIbI
u ckopocTH nepexona PH B BomopacTBopuMyto (hopMy M BBIHOCA HX 3a MPEAEIbl 30HBI, SBIISETCS
Moponorun moBepxHOCTH. Mopdosoruss U CTpyKTypa IMOBEPXHOCTH XapaKTEPU3YIOT TaKkKe
yCIIOBUsI 00pa30BaHUS YACTHIIBL.

[IpenBapuTenbHO BCE ToOpsAYMEe YaCTULBI IPOCMATPUBAIUCH IMMOJA  OWHOKYISPHBIM
mukpockorioM MBC-10, rhne ompenemsuiuch 1BeT, (Gopma, pasmepsl u, Tpybo, COCTOSHHE
MOBEPXHOCTU. DTU XapaKTEPUCTUKH MOXKHO OMPEAeNUTh AJI 4acTull pa3mMepoM He meHee 15 - 20
MKM (OMHCaHHUE TTOBEPXHOCTU BO3MOXKHO JIaXKe JUIsi 00Jiee KPYITHBIX YacTHUIl - pa3MEpOM HE MEHee
80 Mkm). Takum oOpa3zoMm, IpOBOAMIACK MPEIBApUTEIbHAS KilaccuuKkamus 1mo pazMepam, Gopme,
MTOBEPXHOCTH.

PaznooOpa3ue HeumzomeTpuyHbIX (OpM YacTUI] B OMIKHEH 30HE CBUICTEIBCTBYET,
OUYEBUIHO, O pa3pbIBHOM, pa3JIOMHOM xapakTepe d3Tux dyactwil. ClenoBaTelbHO, HW3YYCHHUE
MOpP(}OIOTHH YacTHUI], KOTOPOE YCIENIHO MPOBOIUTCS TOJBKO C HCIOJb30BAHHEM 3JIEKTPOHHO-
MUKPOCKOITMYECKUX METOJIOB, TIO3BOJUT YTOYHUTH TpOIecC (OPMUPOBAHUS TIEPBHYHOTO
3arpsi3HeHust npu YepHOObUIbCKOM aBapuu. Bmecte ¢ Tem, Mopdoioruueckoe 3JIeKTPOHHO-
MUKPOCKOITMYECKOE M3YYCHHUE TOPSYUX YACTHUIl AT BO3MOKHOCTh M3y4aTh Pa3BUTHE IMPOIIECCOB
pa3pylIeHHs YaCTHII, IPU 3TOM PACCMATPUBAIOTCS MHIUBUyalbHbIE YACTUIIBI.

Mopdonorust TOBepXHOCTH KPYIHBIX (pazmep 6osee 10 MKM) ropsiarX 4acTHIl U COCTaBa UX
MaTpHUIIBl M3y4yanach Ha PacTPOBOM 3JEKTPOHHOM Mukpockone POM-100Y. B 1993 r. BBeaeH B
JKCIUIyaTalMl0 JSHEPrOAMCIEPCHOHHBIN I1OJIYNPOBOJHUKOBBI PEHTICHOBCKUN aHAIM3aTOp JIs
POM-100Y ¢ nuanazoHom aHanu3upyemsbix snemeHToB oT 11Na no 92U. D10 maeT BO3MOKHOCTH
MOBBICUTH JIOKAJIbHOCTh XUMHYECKOTO aHAIIN3a, T. €. U3ydaTh 00JIee MEITKUE O0BEKTHI.

HcTruHHBIN pa3Mep MCCIIeIOBAaHHBIX HAMH YacTHIl - OT 16 110 425 MKM, IIBET - YepHBIH.

W3ydyeHne cocrtaBa MaTPHIBI TOPSYUX YACTHI[ METOJAMU MHKPOPEHTTEHOCIIEKTPATHHOTO
aHallM3a TMoKa3ano, YyTo OONBIIMHCTBO HCCIICOBAHHBIX HAMHU TOPSYHX YACTHI] MPUHAICKUT K
JacTHIIaM, COJCpXKAIIUM ypaH B OKHUCHOW (opMe, COOTBETCTBYIOIICH TOILIUBY, M HA3BIBAEMBIX
MO3TOMY TOIUTUBHBIMH. B CBOIO ouepenb, WX MOXKHO pa3fenuTh Ha JBa Mojkiacca. YacTuiibl
nepBoro coctosT u3 U+0 - 3TO COOCTBEHHO TOITMBHBIC YAacTHIIBI. YacTHIIBI BTOPOTO IMOAKIACCA
Hapsay ¢ ToruBoM U+0 comepikar MaTepuanbl KOHCTPYKIIMU PEaKTOpa - 3TH YaCTHIIBl Ha3bIBaEM
TOTUTMBHO-KOHCTPYKITMOHHBIME. Hanbomee pactipocTpaHeHbl YaCTHIIBI, COACPKAIINAE ITUPKOHUH.

B TOMIMBHO-KOHCTPYKIIMOHOM THUIIE MOXHO BBIIEIHUTH ceMmeiicTBa, coaepxkammue Fe, Cr; Co
(ctainp), Kak mpaBUIIO, BMecTe C ZI.

OTU ceMelcTBa BMecTe ¢ Oollee PEeIKHUMH YacTUIAMH, COJEPKAIIMMH HapsAIy C YpaHOM
takxke Cu, P, Si, Ca, Pb B pa3snuuHbIX cOUETaHUSAX, COCTABIIAIOT, MO HAIIKUM JaHHBIM, MeHee 10 %
0OIIIETO YK CIIa YaCTHIL.
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Ha oo coOCTBEHHO TOTUTMBHBIX U YpaH-IIUPKOHUI-KUCIOPOIHBIX YACTHI] IPUXOIUTCS TIO
HammM JaHHEeM 0osee 90 %, nMeromux pasmep Ooiree 15 MiwM.

H3yuenue ¢azosoco cocmasa zcopauux uyacmuy. OTHOW W3 BaXHEHIIUX XapaKTEPUCTHK,
OTIPEICIIAIONIEH CKOPOCTh JECTPYKITUU TOPSIUNX YACTHII, SBIISAETCS MX (Da30BBIH COCTAB.

M3ydyeHne cocTraBa TOPSYMX YaCTUI[ METOJOM PEHTTEHOCTPYKTYPHOTO aHajlh3a Ha
yctanoBke JIPOH-2 He pano pe3ynbTaToB, MOCKOJBKY B OONBIIMHCTBE CIy4acB YaCTHIIBI
peHTreHoaMOppHBl U JUIIHP B HEKOTOPBIX M3 HUX 3apUKCHPOBAHO HEOOIBIINOE KOJIUYECTBO
OTPaXEHUW C KpalHe HE3HAYUTEIbHOW HWHTEHCUBHOCTBIO, YTO HE IO3BOJISIET JOCTOBEPHO
JMArHOCTHPOBATh BXO/SIINE B COCTAB YaCTUIIBI MHHEPAIIHI.

CocTaB TOpPSYHMX YaCTHI[ OINPEACUICS TaKKe C TOMOIIBID MeToJa MHUKpOAH(paKiIuy
AJNIEKTPOHOB, KOTOPBII TIO3BOJIAET HCCIENOBaTh OYEHb Majble OOBEKTHI, 4YTO JaeT eMy
MPEUMYIIIECTBO TIEpe]] METOAAMH PEHTTEHOCTPYKTYPHOTO aHAIH3a.

YacTulisl st ©3y4eHUsT METOJOM MUKPOAU(PPAKIIMKA YTOYHSIOTCS 0 TUTACTUH TOJIIMHON HE
6omnee 15 M. 3aTem mo crangaptHOU Metoauke (¢ HambuieHneM C u Cr) TOTOBUTCS Tpemapar AJis



MIPOCMOTpa B AJIEKTPOHHOM MHKPOCKOIIE Ha MPOCBET K MOJyuyeHus nudpakunoHHONW KapTHUHBL. B
pe3ysibTaTe C KakJOM YacTHIbl CHUMAETCS II0 HECKOJBbKO 3JEKTPOHOTPaMM, IPEICTaBISIOLINX
co00i1 cedeHus MIOCKOCTe OOpaTHOM pelIeTKU BXOJSIIMX B COCTAB YaCTHUIbI KPUCTAJUTHUECKUX
coenuHeHuil. Jlamee mOJlydeHHBIE O3JEKTPOHOTPAMMBI  pacIIM(POBBIBAIOTCA C  TTOMOIIBIO
CHelHabHO pa3pabOTaHHOW MPOrpaMMBbl OIpeIeieHHUs] MUHEPAIOB MO KpHcTauiorpadhudeckum
napaMmerpam. B coctaB mporpaMMbl BXOJAT: IpoLEAypa IPOBEPKU COYETAHUS MHJIEKCOB Ha
JOMYCTUMOCTh B paMKax 3aJaHHOrO JIaydBCKOTO KJjacca CHUMMETpHUM; 0a3a [aHHBIX IS
0TOOpaHHBIX COSMHEHHUN U MX MPOCTPAHCTBEHHBIX TPYIIax.

[Ipouecc pacmppoBKH  3JIEKTPOHOTPAMM  JIOCTAaTOYHO  Tpyaoemok. Ilpu  3ToM
pacmudpoBaTh yaaeTcs JUIIb OY€Hb MATYI0 YaCTh OTCHATBIX JIEKTPOHOTPaMM. DTO OOBSCHIETCS
HCKa)XCHHOW CTPYKTYpPOH M3y4aeMoOro BEIIECTBA, B PE3yJbTaTe YEro €ro napameTpbl 3HaYUTEIbHO
OTJIMYAIOTCS OT TAaKOBBIX, 3aJIOKCHHBIX B 0a3y JMaHHBIX, YTO CYHIECTBEHHO 3aTPyIHSET
ONpEIETICHUE COCTaBa TOPSIYUX YACTHII.

Ha ocHoBaHWMW HAaHHBIX, MOJIYYEHHBIX INPH HM3YYEHUH MOPQOJIOTHMHA M COCTaBa TOPSUUX
YacTHll, CIeJIaHa MOMbITKa KJIacCu(UIUPOBATh TBEPA0(ha3HbIE BHINAACHHS 30HBI OTUYKICHUS.

Kaaccuduxanus ropsaunx yactun. O63op cywecmsyrowux kiaccugpuxkayuu. B Hacrosimee
BpEMs CYIIECTBYET HECKOJBKO KIacCH(PHUKAIUI TOpsYMX YacTUll, pa3padOTaHHBIX pPa3IUYHBIMU
HCCIIEIOBATEISIMHU.

[lepBoHayanbHO MONBH30BANIACH MOMYJISAPHOCTHIO Kiaccuukanus, co3gannas mpod. A. A.
Tep-CaakoBbIM, 110 KOTOPOH TOPSIUME YaCTULIBI OBLIIN pa3/ieeHbl Ha J1Ba TUIA:

1) TONJMBHBIE - YACTHIIbI, UMEIOIINE COCTAaB MAaTPUIIbl TAKON e aKTUBHOCTH, KaK U
TOTUIMBA MTOBPEIKICHHBIX TBIJIOB, AP7Cs/*Ce ~ 0,05:

a) TOIIMBHBIE (B3PBIBHBIE) - YACTHUIIbI, 00pa30BaBILUECS IIPH B3PbIBE IHEProoIIoKa;

0) TOTUTUBHBIE (CKOJIBHBIE) - YaCTHIIBI, 00pa30BaBIINECS B PE3YNIbTaTe PAAHOAKTHBHOTO
pacraja Kak BO BpeMs paOOThl TBAJIOB, TaK M MOCJIE UX pa3pylleHHUs] HEOCPEICTBEHHO B PEaKTOPE;

2) KOHJIEHCAUMOHHBIE - Oo0pa3oBaBIIMECS IYyTEM KOHJAEHCALMU B IapOra3oBOM

CTpye HaJl OBPEKJCHHBIM SHEProOJIOKOM. B oTiMumMe OT TOMIMBHBIX YacTHUI], KOHAECHCAIIMOHHbIE
MaTpUIIBl HE UMEIOT, 8 KOHJICHCUPYIOTCS Ha HOCHTENSX, KOTOPHIMU MOTYT OBITH OKCHIBI METAJUIOB
Y HEMETAJUIOB, YIJIEPOIHbIE COEIMHEHHS, ACs/144Ce ~ 4.

Pabouas moodenv knaccugpukayuu eopavux yacmuy no 6eujeCmeeHHO-2eHemuyeckum u
Mopgonozuyeckum npusnaxam. B nanpHeillieM HamMH COBMECTHO ¢ PagueBbIM HMHCTUTYTOM HUM.
B. T'. XionuHa Obl1a co3gana paboyast MOJeNb KilacCU(PUKAIUN FOPSYMX YACTHI] 3aMaJHOTO cieaa
B 3oHe oruyxiaeHus YADC, B OCHOBe KOTOpOM J€XaT BEIIECTBEHHO-TEHETUYECKHE U
MOP(OJIOTHYECKUE TTPU3HAKH.

[TpennoxxenHast pabodas MoAenb KiIacCU(UKALMU  COACPKHUT UETHIPE OCHOBHBIX
MEPaAPXUIECKUX YPOBHS:

TUII - oTpakaeT BEeIIECTBEHHO-TEHETHYECKYIO CTOPOHY - HICTOUYHHUK BEIIECTBA, U3 KOTOPOIO
dopmupoBanach Topsidas dYacTuia (TOIUITMBO, KOHCTPYKIIMOHHBIE MaTepHalibl, MaTepUaIbl
3aCBITIKN).
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[ToaTumn - o ypoBeHb NEPBOTO YPOBHS HepapXuu CUCTeMbl. MoOXeT OBbITh UCTIONB30BaH /IS
YTOYHEHUS XapaKTEPUCTUKHU BEIIECTB, CHOPMHUPOBABIIUX MATPHUILY TOPSICH YACTHUIIBI.

KJTACC - xapakTepu3yeT BELIECTBEHHBIN COCTaB CAMOW YaCTHIIBI.

CEMENCTBO - 06bequHSET TIPYNNbl TOPAYNX HacTHIl MO MOpP(OIOTHUECKUM U
CTPYKTYPHBIM MIpU3HAKaM, IIPEXk/IE BCETO MO0 MUKpOpeabedy U PU3NIECKOMY COCTOSHUIO MAaTPHUIIBI.
B HekoTOphIX ciaydasx MOpPQOJIOTHYECKHE W CTPYKTYPHBIE TPU3HAKHA MO3BOJSIOT OOBEIUHHUTH
HECKOJIbKO CEMEMCTB B OJTHO HAa/ICEMENCTBO.

BU/I - ucrionb3yercs A1t KOHKPETHON XapaKTePUCTUKU BEIIECTBA WIIH CTPYKTYPBI MaTPHIIBI
ropsiueil YacTHUIIBI.

[TomBux - onpenensieT A OTASIFHOW YACTUIBI OTJIMYHS B COCTaBE MATPHIIBI, HAJMUUE U
COCTaB MUKPOBKIJIIOUEHHH, 0COOEHHOCTH MOBEPXHOCTH UAH (YOPMBI.



Topsiyue yacmuywvr monnusnoco muna. COCTaB TaKUX YaCTHIl - YUCTbIE OKHUCIBI ypaHa.
XapakTepHble CBOIMCTBA: YEPHBIH L[BET, 3EKTPOMATHUTHOCTD, BHICOKAs MIOTHOCTH (~8-10 r/cmd),
OTHOCHUTEJIbHAs POYHOCTb. Pa3zMep yacTull BappupyeT OT €AUHUILL 10 COTEH MUKPOMETPOB.

Mopdonorudeckne 0COOCHHOCTH TTO3BOJISIOT BBICTUTH CIEAYIONINE YACTHIIBL.

1. YacTuipl, COXpaHUBIIME B TOW WIM HMHOM CTENEHM MHUKpPOOIOYHOE CTPOEHUE
OOJIy4eHHBIX TB3JIOB - HEU3MEHEHHbIE M IOJBEPTrIIMECS W3MEHEHHEM (HapyUIeHHbIE) OCKOJKU
TBIOB - HAJCEMEHCTB OCKOJIKM TB3JOB. XapaKT€PHbIMH OCOOCHHOCTSMH YacTHIl ceMeicTBa
HEM3MEHEHHBIE TBIJIOB SIBISIOTCS HMX MHUKPOOJIOUHAs CTPYKTypa U IOPUCTOCTb, MPHUCYIIUE
o0JlyueHHOMY TOIUIMBY. Takum 00pa3oM, OHO MpejcTaBiseT co00i AuCIeprupoBaHHbIE B3pbIBAMU
B aKTHBHOW 30HE (pparMeHTH TBIJOB, COXPAHMBIINE CBOW OOJIMK 3a CEMb JIET NpeObIBaHUS B
KOHTAaKTe C OKpyxkaromed cpenoil. Kak mnpaBwiio, 3TO arperaTbl AECATKOB WM JlaXe COTEH
MHUKpOOJIOKOB. BcTpewarorcss M OTHenbHBIE OJOKM B BHAEC H30METPUYHBIX MHOTOIPAaHHHUKOB
pasmepoM 10-40 mxm. ['opsiune yacTHIBl JaHHOTO ceMelcTBa Haubosee pacnpoCTPAHEHbl Cpein
YaCTHI] TOTUTUBHOTO THIIA M BCTPEUYCHBI BO BCEX Mpo0ax 3amaaHoro ciena.

CemelicTBO HapylIEHHBIX OCKOJKOB TBJIOB MPEACTaBIEHO YaCTULAMM, COXPAaHUBIINMU
B TOW WJIM MHOH Mepe MHUKPOOJIOKOBYIO CTPYKTYpPY TB3J1a, HO IMPETEPIEBIIMMUA HU3MEHEHHUS, YTO
OTpa3WIOCh Ha UX MOp(ooruu (paspyleHre TB3JIbHOIO OCKOJIKA 110 MEXOJIOKOBBIM IPaHULIAM) U
raMMa-aKTHBHOCTH.

2. YacTuipl € 3€pHUCTBIM M IUIACTMHYATBIM MHKpOpenbedoM, a TakKe HEesCHON
MOP(OJIOTHH - HaJICEMEHCTBO TOIUTMBHBIX YaCTHI] HESICHOTO TeHE3Hca.

Jis cemeiicTBa 4acTUl] C 3€PHUCTBIM M IUIACTMHYATHI MMKpoOpenbedoM XapaKTepHO
MIOJTHOE OTCYTCTBHE KAaKHX-JIMOO CIIEOB MHKPOOJIOKOBOW CTPYKTYPHl M HAJIW4YHE 3E€PHHUCTOTO
MHUKpopenbeda WK miacTuH-rpeOHeid. Pasmepsl, kak npaBuino, He npeBbimatoT 100 MxM.

JlocTaTouHO YacToO BCTpEYArOIIMECs YAaCTULbI C HESICHOM Mopdoiorueit 001ajatoT pa3HbIM,
BECbMa HEOINpPE/EICHHbBIM MHUKpOpelibe(OoM, dYallle BCEro HENpaBWIbHON (hOpMOH, UX pa3Mepsl
KOJICOJTIOTCS B TIPEieiax pa3MepOB YaCTUI BCETO TOTUTUBHOTO THIIA.

Topsiuue uacmuyvl monaugHo-KOHCMpYKYyuonHoea muna. K 3ToMy THUIy OTHOCSTCA
YaCTHUIIBI, IPEACTABICHHBIC MMPOYKTaMHU B3aUMOJICHCTBHS SIIEPHOTO TOIUIMBA U KOHCTPYKIIMOHHBIX
Mmatepuaios. [1o BeniecTBeHHOMY cOCcTaBy caMOM YacTHIIbI BBIAETICHO YEThIpE Kiacca.

1. Coemunenus Zr-U-O o0BEeIUHSIOT MOYTH TIOJOBHHY YaCTHII, BCTPEUCHHBIX B MPoOax
3aMaJHoOTO Cllela, U MPEeACTaBIsIOT coboil coennnenus nepemenHoro cocrasa Zr-U-O. IBer, kak
MPaBUJIO, CEephId, C OpPOH30BAaTHIM WM 3€JICHOBATHIM OTTEHKOM, WJIM YEPHBIH C KPacHOBATHIM
OTJIMBOM Ha TOHKUX cKoiax. OHM 3JEKTPOMAarHuTHBI, XPYIKH, HO XUMHUYECKH OoJiee yCTOWUMBHI,
YeM YacTHUIbl TOIUIMBHOTO THMA. JIJIi 4acTHIl 3TOTO KJacca HEPEIKH MHUKPOBKIIOYCHHUS - Yalle
BCET0 3TO CHJIMKATHBIE IAPUKH,
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OTHOIIEHHE TOIJIMBHOTO U KOHCTPYKIIMOHHOTO KOMIIOHEHTOB COEIMHEHUSI HEMOCTOSIHHO: 1
B MaJbIX OOBEMax BEIIECTBA, W B MpeJeNax OJHOW YaCTHUIBI MOXHO HAOIIOAAaTh HECKOJIBKO
ycroiumBbIxX (a3 Zr-U-0O.

OOnuK YacTHIl BeCbMa pa3HOOOpa3eH - XapaKTepHa OIUIaBJICHHAs TMOBEPXHOCTh M CaMble
npuyyanuBele oueptanus. Ilo MopdoaornueckumMm 0COOEHHOCTSM BBIJIE/IEHBI CEMENCTBA YaCTHIL:

C TMy3BIpYaTBIM WM KaBEPHO3HBIM MHKpopenbedoMm, i KOTOPBIX XapaKTEPHO

npeobianaHie OTpULATENbHBIX (OpM MHUKpopenbeda: MENKUX (AecATble TOIU - EJUHUILBI
MHUKpPOMETPOB) SIMOK, HAITOMHHAIOIINX CJI€Jbl JOMHYBIINX My3bIpeH, - My3bIpuaThlii MUKpPOpEIbed,
WU KPYIHBIX, 3a4acTyl0 JECATKM MHMKPOMETpPOB, IIOJIOCTEM - KaBepHO3HbIM. Yaie Bcero

MPUCYTCTBYIOT 00€e QopMbl MuKpopenbeda. [opsune yacTHIBI ITOrO CEMEHCTBAa camble
pacnpoCTpaHEHHBIE CPEU YaCTHUL] paCCMaTPUBAEMOTI0 THIIA,

C TJIOOYNSApHBIM MHKpOpenbedoM, MOBEPXHOCTh KOTOPBIX MOKPBITA TATOTEIOUIMMH K
NpaBUIBHON modycepuueckoil ¢opme Oyropkamu - TIOOYJISIMH - pa3MEpOM  E€AMHUIIBI
MHUKPOMETPOB, 10 PaCIPOCTPAHEHHOCTH 3aHUMAaIOT BTOPOE MECTO;

CO CTYNEHYAaThIM MHKpOpeiabedom, Ha MOBEPXHOCTH KOTOPBIX OOPa3yIOTCS IIOCKOCTH,
JIeTIal0IIKe TOBEPXHOCTh N3JIOMaHHOM, CTyIEHYaTOM, BCTPEUYAIOTCSl KpailHE PEKO;



HEesICHOM MOp(OJIOTHH, B KOTOpOEe COOpaHbl YaCTUIIBI C PEAKUMU WJIH TJI0XO BBIPAKEHHBIMU
dbopmamu Mukpopenbeda: Oyropyatsiii, BOTHUCTBIN U ONpeIesieMble KaK «HEOIPEACTICHHBIN.

2. Coemunenns Zr-U-O+Fe-Cr-Ni, B cocTaB KOTOPBIX IIOMHMO TOIUIMBHOTO KOMIIOHEHTA U
[UPKOHUS BXOIUT KOHCTpyKiroHHast ctanb (Fe-Cr-Ni) B pasnuunbix cootHomeHusx. [[BeT 3aBucur
OT COOTHOIICHHS KOMIIOHEHTOB, HO B OOJBIIMHCTBE CIIy4aeB OH CTaJIbHO-Cepblil. YacTuirsl
MarHUTHBI ¥ KPYIIKH.

JIns uacTHI 9TOTO Kjacca XapakTepHO MoBbImeHHoe ortHomenume '°Ru/*‘Ce, uro
OOBSICHACTCS] ACCUMIIISIIIUCH PYTCHHUS KETIE30M.

JlBa BwIOCIEHHBIX Kiacca (Mmerammueckue Zr-U u okuciael Fe ¢ mpumecbro U)
MPECTABICHBI KAXK/bI JIMIIb OJHOW YaCTHIEH.

lopauue uyacmuyvl eubpuonoco muna. l'opsune 4YacTuibl 00pa3oBajlNCh B pe3yJbTaTe
B3aMMOJICHCTBUS TOTUIMBHBIX U KOHCTPYKIIMOHHBIX MAaTEpPHAJIOB C MaTepUalaMU 3acChIKU. Takue
YacTULIBl PelIKH i 3amajHoro ciena. Ha naHHbIM nepuoa BpeMEHU BBIJEIEH TOJIBKO OJMH
MTOJITHUIT: YACTHIIBI B3aUMOJICHCTBUS C CUIIMKATHBIMU MaTepHaiaMu. B cBoro ouepenb, OH pa3ouT Ha
JIBa Kjacca:

1. Antomocunukatsel Fe u Ca - onna vactuna pasmepom 880x500 MKM Cypry4Horo
usera. Cocras Fe-Ca-Si-Al-O co cnenamu Zr.

2.Cunukatbe Fe u Mg - vactuusl ¢ marpuneii Mg-Fe-Si-O. Kpucrammuueckas marpuia
uMeeT Oenblif WM CBeTJIO-Cepblii 1BeT, Xpynkas. [loBepxHocTh riagkas, Oyropyaras WiId
cryneHvaras. HoCHTENnsIMH aKTUBHOCTH SIBJSIFOTCS MHKPOBKJIIOUEHHUs coemuHeHust Zr-U-O
pazmepoM 2-30 mxm. CymmapHasi akTUBHOCTh YacTHII 3TOro kiacca HeBenuka - 30-40 bk (Ha mait
1991 r.).

Knaccudukanusa ropsunx yactui] mo ux mopdoinoruu u cocraBy (OOXUW HTL[ HIIO
«[Ipunste», 1993). Mukpopenbed MOBEPXHOCTH HCCICIOBAHHBIX YacTUI] pasiuueH. [lo sTomy
MPU3HAKY BCE YACTHIIBI IEPBOHAYAILHO MOKHO Pa3AeIUTh Ha CICAYIOIINE KIIACChI:

I - ¢JMHWYHBIC TIOJUTOHAIBHBIE MUKPOOJOKH Pa3pyIICHHBIX TaOJETOK TBAJIOB WIIU
arperarbl TaKUX MHUKpPOOJIOKOB, TPOYHOCTh KOTOPBIX KOJNEONETCS B IIUPOKHUX TMpeAeniaX, a TakkKe
MacCCHBHBIC (MEJIKO3EPHUCTBIC), OYCHD MPOYHBIC YaCTHIIHI;

I - YacTHIBl C pa3NIUYHOW TIyOMHOW TMJaBICHUS, SBHUBIIEHCS pPE3yIbTAaTOM
BO3JICHICTBUS BBICOKHX TEMIIEpPATyp B aBapUIHOM OJIOKE;

i - YaCTULbI C HEONIPEACIEHHON CTPYKTYPOU.

Kak mpaBuiio, MOpQoJIorust © MUKpOpeIbed JaCTHIIBI HAXOMATCS B CHILHOW KOPPEISIIHH C
COCTaBOM MATpPHIIbl, HACTOJILKO CHIIBHOM, 4TO ONBITHBIN uccienoarens B 80 % ciaydaeB MOXeT
OTIPEICITUTh COCTAB MATPHIIBI, HE MpHOeras K CeKTpaibHOMY aHaym3y. Tak, gactuilsl [ knacca, kak
MIPaBHUJIO, YUCTO TOILTUBHBIE; yacThIlbI I Kacca - TOMITUBHO-KOHCTPYKIIMOHHBIE.

Ha3BanHble BbINIE KITACCHI, B CBOKO OYEpPElb, COJECPKAT HECKOIBKO MOP(OIOTHIECKHX
TUIIOB, ONTUCAHHBIX HUXKE.

Tonnuensvie wacmuyst. 110BEpXHOCTb YACTHUI[ ATOrO KJacca, Kak YXe OTMEYalloch, B
MO/IABIISIOIIEM OOJBIIMHCTBE ClydyaeB MUKpoOIodHas. [1o COCTOSHUIO MOBEPXHOCTH MUKPOOIOKOB
MOJKHO BBIJISIUTH HECKOJIBKO THIIOB:
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1) MHUKpPOOJIOKM MPOYHO COEAMHEHBI MEXIy cO00#, C €IMHWYHBIMU TOPAMU OKPYTJION
dopmbl paznuanoro pazmepa (0,2-6,0 MKM) - 00JIOMKH HEU3MEHEHHOTO TOILIHBA,

2) MHUKPOOJIOKH KpaiHe c1ab0 COeAMHEHBI MEXIYy COOOM, MOPHUCTOCTh MX pPa3jIuvHa:
BO3MOXXHO, 3TO OOJIOMKH HEM3MEHHOT'O TOILINBA, HO B MPUPOAHBIX YCIOBHUSIX YK€ MOJBEPTIIETOCS
PacTBOPEHUIO;

3) BCS TIOBEPXHOCTh MHUKPOOJIOKOB TOKPHITA Pa3HOBEIUKUMH W30JIMPOBAHHBIMHU OJHA
OT Jpyroi mopamu. Takas TOBEPXHOCTh, BEPOSTHEE BCETO, ABJISCTCS PE3YJIbTATOM PaOOTHI TOILIMBA
B aKTHBHOW 30HE peaktopa. boiee ompeneneHHO Ha JaHHOM JTale HCCIEAOBaHUN ATOT (HakT
OOBSACHUTH HE MOXKEM;



4) MEKPOOJIOYHAsI, MHOTO TIOP, KOTOPOE YKe CIIMBAIOTCsA, 00pa3ysl Ha MOBEPXHOCTH KPYITHBIC
KaBEPHBI, YTO MOXKET OBITh PE3yJIHTATOM PACTBOPEHHS OOJIOMKOB JUCTICPTHPOBAHHOTO TOTUIMBA KaK
B peaKkTope, TaKk U B IPUPOJIHOM cpee.

Kpome omnmcannbix Beime cpeau vactun, ¢ U+O marpuiieid MMEIOTCS YacTULBI C WHBIM
MUKpOpeIbeOM MOBEPXHOCTH:

5) - CJIOMCTBI, MUKPOTPYOUaTHIii;

6) - MAacCHUBHbIE, BBICOKOIPOYHBIE YaCTHUIIbl, TOBEPXHOCTh KOTOPHIX MEIKO3EpPHHUCTas
(pa3mep 3epeH OKoJIo 4 MKM).

Tonnuena-koncmpykyuonnvle uyacmuysi. OCHOBHBIM OTJIMYMEM YACTHI] 3TOTO Kjacca OT
OMHMCAHHBIX BBIIIE SBJISICTCS HAIWYUE HAa MX T[OBEPXHOCTH IMPHU3HAKOB IUIaBieHus. [lo
MUKpOpebedy MOBEPXHOCTU BbIIEICHBI CIECTYIOIINE TUIIBL:

1) MaccuBHBIC, IUIOTHBIE OCTPOYrOJIbHBIC OOJIOMKH, BBIKPHCTALIM30BABIIUECS U3
pacriaBIeHHOW Macchl TOILIMBA U 3JIEMEHTOB KOHCTPYKIMH aBapuiiHOTO OJI0Ka; pacmpeerneHue
ypaHa ¥ IMPKOHHS Ha MOBEPXHOCTH TaKUX YACTHUIl OJTHOPOIHOE;

2) IUTaKOOJ00HAasT KaBePHO3HAs TOBEPXHOCTB;

3) Pa3IMYHOM CTENEHH OIJIaBIE€HHOCTH MUKPOOJIOKHY;
4) OIJIABJICHHBIE YACTHIIBI C MMKpPOTPO3JIEBUAHBIMU OOpa30BAHUSAMHU HEBBIICHEHHOTO
TeHE3UCa;

5) mopucTbie MUKPOOJIOKH, 3aK/IIOUYCHHBIC B 000JIOYKY M3 3aCTaBILIETO paciuiaBa.

Boigenennble TUIbl HE 00s13aTENbHO MPUCYTCTBYIOT B YacTUIE B 4yMcToM Bujae. Yacrto B
OJTHOM M TOM e yacTule HabIogaeTcss KOMOMHALMS PA3IMYHbIX TUIIOB TOBEPXHOCTH.

Yacruipl U3 mpo0, 0TOOpaHHBIX B IPYTUX PETHOHAX 30HBI OTUYKICHUS H 32 €€ TpeaeaMH,
[OKa CJMIIKOM MAaJIOUYMCIIEHHBl. Bce OHM MpeacTaBisioT co00l eIuHMYHBIE MHMKPOOJIOKU
pa3pymieHHBIX TBIJIOB pasmepoMm okoiio 30 mkM. [loBepXHOCTH YacTWIl TpeniuHOBaTa, pedpa,
BEPILMHBI YIJIOB CIJIaKEHBI, OTAEIbHBIE IIOPHI YK€ CIIMIIUCH B KABEPHBI U TPEIIUHBI.

BeposiTHO, Takol xapakTep MOBEPXHOCTH SIBJISIETCS PE3YJIbTATOM U3MEHEHUsS IIPU BBHICOKOU
TEMIIEPATYPE, HO BO3MOXHO U PACTBOPEHHE B IPUPOAHBIX YCIOBUAX MO IEHCTBUEM ECTECTBEHHBIX
peareHToB.

I'opsiyne YyacTHLBI M AMHAMHKA MHUTPALMH PAAHMOHYK/IHMIOB B OKpYXKalolleHd cpene.
AHanu3 MHOTOYMCIICHHBIX JUTEPATYpPHBIX JAHHBIX U JPYTHX MaTepHUajoB MOKa3aj, 4TO COCTaB U
CBOWCTBA TOPSAYMX YACTHILI, KAK UCTOYHUKOB PaJIMOHYKIIUJIOB K, OJTHOBPEMEHHO, OapbepoB Ha MYyTH
UX Mepexojia B BOJIHbIE U BO3AYIIIHbIE IyTH MUTPALIUY, U3YUYEHbl HEJOCTATOUHO JIJIsl PELICHUS 3a7a4
KOJINYECTBEHHOI'0 MPOrHo3a. OT cTaOMIBHOCTH TOPSYMX YACTUIl B MPUPOAHBIX YCIOBUSAX 3aBHCHUT
CKOpPOCTb, C KOTOPOM BECh 3alac aKTUBHOCTH B 30HE IEpEeHJIeT B IMOABMIKHOE U PacTBOPUMOE
COCTOSIHHE.

Paznuunas mopdonorus u pa3Hasi CTpyKTypa MOBEPXHOCTH JIOJIKHBI 10-Pa3HOMY BJIMSATH Ha
BBIXOJ] PAJIMOHYKJIUAOB U3 TOIUIMBHBIX M TOIIMBHO-KOHCTPYKIIMOHHBIX YAacTHIl € Pe3yjbTaTe Kak
pactBopeHus, Tak U audPy3uu. [loaToMy B apanmpHEHIIeM NpU H3YYEHUU PATUOHYKIUIAHOIO
3arpsi3HEHUs] 30HbI, U OCOOCHHO MPH NMPOTHO3UPOBAHUHM €r0 M3MEHEHHs BO BPEMEHH, TpeOyercs
paznenbHoe H3ydeHHe (U3HKO-XMMHYECKHX CBOWCTB TOIUIMBHBIX U TOIUIMBHO-KOHCTPYKLIMOHHBIX
gactul. Cpeay BaXHEWIIMX W3 HHUX OTMETHUM, IHPEXKIE BCETO, PE3KO Ppa3INvaroLIyIOCs
PacTBOPUMOCTD YHCTO TOIIMBHBIX («IMOKCHU» YpaHa) U YpaH-IUPKOHUM-KUCIOPOIHBIX YaCTHULL.

B rommBaOM (U-O) nim tormmuBHO-KoHCTpYKIMoHHOU (U-Zr-O) MaTpuiie painoakTHBHBIX
BbimaneHuit mnponaykTtel nenenus (II[l) u TtpancypanoBbie snmeMeHThl (TYD) HaxopsTcs B
MEXJIOY3IHUAX KPUCTAIMYECKON PEIETKH, a TaKXKe BCIeICcTBUE TBepaodazHon auddy3uun
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KOHIICHTPUPYIOTCS B Je(eKTax KPUCTAIMYECKONH CTPYKTYpHI (Ha MOBEPXHOCTU MOP, B TPEIIUHAX,
Ha TpaHUIaX MUKPOOJOKOB M MHUKPOKPHUCTAIOB). B 3THX yCIIOBHSAX BO3MOXKHO CYILIECTBOBaHUE
otaenbHbIX (a3, cocrosmux w3 [IJI u TYD. B aBapuiiHoW cuTyauuu B pe3yibTare
pasrepMeTU3alliy TB3JIOB U KOHTAKTa MPH BBICOKOI TemrepaType C BO3AYXOM U BOASHBIM MapoM
[ u TYD mnepexomdar B OKUCIEHHOE cocTosHue. HemonHoe okucieHue (3a HUCKIIOUYEHHUEM



MHEPTHBIX ra30oB) HAOIIOAeTCs JIMIIbL B CiIy4ae M30TOMNOB pyreHus. Haubosee nonroxuByiiue u3
HUX U B HACTOSIIIIEE BPEMsI BCTPEUAIOTCS B TOILUTMBHBIX MaccaxX B BUJE METAUTMYECKUX BKIFOYCHUI.

KoHTakT AucrneprupoBaHHBIX TOIUIMBHBIX BBINAJCHUN C OKpY)KaIOILIEH Cpeoil MPUBOJIUT K
MOCTEeTIEHHOMY Tiepexony okucieHHbIXx ¢opMm I[IJI m TYD B pacTBOpEHHOE COCTOSIHHE.
OTtHocuTenbHO HeOombIIoe cofepkanue PH B TomimBHOW MaTpuile MpU OTHOCUTEIBHO HHU3KOM
MacCOBOM COOTHOIIEHUHU JTUCIIEPTUPOBAHHOIO TOILJIMBA HA MOBEPXHOCTH MOYBBI U MIOBEPXHOCTHOTO
CJIOSl TOYBBI B YCJOBHSIX MOCTeNeHHOro mnocryrmienus PH B mouBeHHBIE pacTBOpPHI HCKIIIOYAET
oOpazoBanue moaBmwKHbIME (hopmamu PH camocrositensHbIXx (a3. B 3TuX ycrnoBusSiX OCHOBHOE
3HaYE€HHE B MHIPAIMOHHBIX IMpolLleccaX MMEIT COpPOLIMOHHBIE SIBICHUSA, OOpa3oBaHUeE
TMICEB/IOPAAMOKOIUIONOB U KOMILIEKCooOpa3oBaHue HOHHBIX (opm PH ¢ pactBopeHHBIMH U
HEPACTBOPEHHBIMU KOMIIOHEHTaMH MOYBEHHOW OPraHUKH.

OcoOeHHOCTH cOpOIMU paJuoLe3ns CBS3aHBI CO CTEPUYECKHM COOTBETCTBHEM pa3MepoOB
MOHOB II€3USl U LIEOJIMTHBIX OKOH U MOJIOCTEHW B CTPYKTYypE HEKOTOPBIX IIMHUCTHIX MHUHEPAJIOB
(MOHTMOPHJUIOHUT, KJIMHONTHIIONHUT, OCHTOHUT). KinaTpaTHbId MeXaHU3M 00YCJIOBJIMBAET MPOYHOE
CBSI3bIBAHUE DPAIMOIIE3UsI B MOYBAX M MAaJblil BKJIAJ €r0 BOJOPACTBOPUMBIX U OOMEHHBIX (HOpM,
MMEIOIIHNI CO BpEMEHEM TEeHICHIIMIO K JAIbHEHIIIEMY CHUKEHUIO.

PagmoctpoHunii, HampoTWUB, NPEACTABICH MPEUMYIIECTBEHHO BOJOPACTBOPUMBIMHU U
oOMeHHBIMH (pOpMaMH, TaK KaK MOHBI CTPOHIIHS HCITBITHIBAIOT CUIBHYIO KOHKYPEHITHIO CO CTOPOHBI
npeodiiagalonx B MPUPOJHBIX BoJaX HMOHOB Kajibius. [locnemnue oOpasyiorT Oosee mpodHbIE
XEJIaTHbIE KOMIUIEKCHI C PACTBOPEHHON IMOYBEHHOW OPraHMKOW M TPOYHEE CBSI3BIBAIOTCS IO
MOHHOOOMEHHOMY MEXaHHM3My C IOYBEHHBIM OPraHOMHUHEpPAIbHBIM KOMILIEKCOM, IOCKOJbKY
UMEIOT 00Jiee BBICOKUH 3()PEKTUBHBIM 3apsi.

B ycnoBusix pacTsIHyTOro BO BPEMEHH BBIIIEIAYUBAHUS U30TOMOB TUIYTOHUS U3 TOILTUBHBIX
YaCTHUI[ HE MOXKET OBITh JJOCTUTHYTA MmoporoBast KoHieHTpanus (10-6 Mosb/it), HaunHas ¢ KOTOPOH
BO3MOXXHO OOpa30BaHHE MOJUAAEPHBIX MPOAYKTOB THAPOJIN3a U HCTUHHBIX PaJUOKOJIJIOUIOB.
[TosTOMy CKIIOHHOCTH K rujposin3y noHOB PU(lV) MoxeT pealm30BBIBATHCS TOJIBKO MOCPEICTBOM
00pa30BaHMs MOHOSIEPHBIX TUIPOKCOKOMILIEKCOB:

[Pu(H20)n]?* + H20—[Pu(H20)5-1(OH)]@ 1) *+H,0*

C MOCJEeayIIel copOirei MocIeAHNX Ha OTPUIIATEIbHBIX 3apsIKEHHBIX KOJUIOMAHBIX arperarax
KPEMHHEBOUW KUCJIOTHI U 00pa30BaHHEM IICEBAOPATNOKOIIIIONI0B. BaKHBIM (paKTOpPOM, BIUSIOIMIUM
Ha MeXaHW3M 00pa30BaHUS U MPOYHOCTH MOCIEIHUX, SBISETCS COCTaB KUIAKON (a3bl. M3MeHeHue
pH, mpupoapl ¥ KOHIIEHTPALMK MPUCYTCTBYIOIINX B PACTBOPE IEKTPOJIMTOB U XEIaTOOOPa3yIOIIeH
MMOYBEHHON OpPraHUKHU MPUBOJUT K U3MEHEHHUIO JUCIEPCHOCTH KOJUIOMAHBIX 4acTull. Kpome Toro,
HEoOXOIMMO HMETh BBHUAY KOMILIEKCOOOpas3yrollee JAeHCTBUE AaHMOHOB U KOHKYpHUpYIOLIEee
JEHUCTBUE KaTUOHOB, a TAKXKE UX BIMSHUE, HA CTPOCHHUE JABOMHOTO 3JIEKTPUUYECKOIO CIIOSI YacTHIL-
Hocutene. BoznelictBue 3tux (hakTopoB Ha (POPMUPOBAHUE TICEBIOPATUOKOIIIOUIOB TTYTOHUS
MOXKET OMTh BEChbMa 3HAYUTEIHHBIM, IMOCKOJBKY KOHIICHTpAIUSl AJIEKTPOIUTOB B MOUYBEHHBIX
pacTBOpax Ha MHOTO MOPSIKOB MPEBBIIIAET KOHIIEHTPAIMIO MOCTYHAIONIEr0 B HUX TTyTOHUS.

TakuMm 06pa3zom, MUTpaIHsl TUTYTOHUSI BEPOATHEE BCETrO JOJHKHA MPOUCXOUTH MTOCPEACTBOM
0OMEHHOM aacopOIuy Ha HECTIETU(PUIECKUX HOCUTETISX.

[TonBW>XKHOCTh  TUTYTOHHS B  pEalTbHBIX yCIOBUSX 30HBI TUIIEpreHe3a Tpedyer
AKCIIEPUMEHTAILHOTO MCCIIEIOBAHUSI C YU€TOM B KOHKPETHBIX YCIOBHSX TaKuX (hakTopoB, Kak pH,
MUHEPAJIbHOTO U OPTraHUYECKOTO COCTaBa MOYBEHHBIX PACTBOPOB, a TAK)KE THUIA MOYBHI - C TOUKHU
3pEHUsI COJEPKaHMs B HEHM aICOPOIIMOHHO-aKTUBHBIX MUHEPAJIOB U TYMHHOBBIX BEIIECTB.
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Jns sToit 1enu HeoOXOoAMMO MpuBJiedYeHHE (U3UKO-XMMHUYECKHUX METOJIOB (pa3iHyHbIe
BapHaHTHl XpoMmaTtorpaduu, quanus3, dIEKTPOAUATIN3, MIEKTpodopes3), MO3BOISIONUX HCCIEA0BATh
dbopmel HaxoxaeHnu PH B pacTBope M mMpOrHO3WpOBATh UX TepepachpenesieHue B MPUPOIHBIX
cpenax.

Hay4ano-texandeckuii nentp HITO «[Ipumsatey, YepHOOBUTH
TToctrynuia 17.03.94



VIK 621.039

. E. Ky3pmuna
SKCHEPUMEHTAJIBHBIE UCCJIEJJOBAHUA
JACIIEPCHOI'O COCTABA A3PO30JIEM OBBEKTA «YKPBITHE»

Jnst MopenupoBaHUsl TOBEICHHST a’pO30Jisi, MPHCYTCTBYIOIIETO BHYTpPU 00BEKTa «YKpBITHE», HE0OXOqMMa
nHdopmanuss o ero aucnepcHoM cocraB. C MOMOLIBIO METONOB anb(a-, raMMa-CIeKTPOMETPUH, PaJUOXHMHH,
PEHTTEHOCTPYKTYPHOTO aHalW3a, ONTHYECKOM MHKDOCKONHH, a TaKKe METOAWKH, TIIO3BOJIAIOMIEH pPas3femsTh
a’pO30JIbHBIE YACTHIBI IO pa3MepaM, MOIYydYeHO pacIpefeieHHe AKTHBHOCTH AacCIHMPAOHHOTO W OCAKACHHOTO
a’po307s 00BEKTa «YKPBHITHE» TO TUCIIEPCHOCTH, HCCIENOBAH PAJAWOHYKIHAHBIN M (ha3oBBI COCTaB (pakiuil
a’po3ouisl, CcIeTaHa OIEHKAa IUIOTHOCTH 4YacTHIl, PAaCCYUTaHbl 3HAYCHUS KO3(P(UIMEHTOB (PpaKIMOHUPOBAHUS
PaINOHYKINAOB 110 OTHOIIEHHIO K «CPEAHEMY» TOIUINBY 00BEKTa «Y KPBITHE.

PangnoakTuBHBIE a3p030JIM NPEACTABISIOT Oejiee Cephe3HYI0 OMOIOTHYECKYH0 OMACHOCTh 110
CPaBHEHHUIO C BHEUIHUM O0JIy4E€HHUEM.

Ha ceroassiHuii 1eHb akTyalbHBIMH 3a/la4aMU SIBJISIOTCS:

HAYYHO-O0OOCHOBAaHHBIN BBHIOOP paJuallMOHHO-3AIIUTHBIX TEXHOJOTHH Uil TpeoOpa3oBaHuUs
00beKTa «YKPBITUE» B HKOJOIMUECKH O€30MACHYI0 CHUCTEMY (C TOYKHM 3pEHMs JIOKAJIU3alUd U
NPEJOTBPALICHUS pa3HOCa ad’pO30JieH, CHIDKEHUS AaKTHBHOCTH KOHILEHTpAIMH a’po30Jeid B
MIOMEIICHUAX 00BEKTa «YKPBITHEY);

MOJICIIMPOBAHNE TMOBEJICHHS ad’pO030Jiei, MPOHHKAIOINX W3 O00BEKTa «YKPBITHE)» BO
BHEIIIHIOIO CpeLy;

pacyeT BO3MOXKHBIX aBAPUHHBIX CUTYaLUN.

[TockonbKy OCHOBHBIMH MEXaHHU3MaMH, ONPEIENSIOUIMMU a3pPOAMHAMHUYECKOE IMOBEIECHUE
a’po30JIsl, SBISIFOTCA HWHEPIHMOHHOE OCAKICHUE, CEAMMEHTAlus, OpPOYHOBCKOE JBIIKCHHE W
mudy3us, a KaKAbIM U3 yKa3aHUSIX HPOLECCOB 3aBHCUT OT pa3Mepa YacTHLl, A KOPPEKTHOTO
peleHnsl yKa3aHHBIX 3a[a4 HEOOXOJMMBI MCCIIEOBAaHMS JUCIEPCHOTO COCTaBa PaJMOAKTHBHBIX
a’po30ei.

B mpennaraemoii ctatbe MpenCTaBIEHBI PE3YyIbTAThl SKCIIEPUMEHTAIBHBIX HCCIETOBAHUI
OCaXXJIEHHOTO (OTOOpaHHOM) ¢ MOBEPXHOCTEH) M aCHUPALMOHHOTO (MPUCYTCTBYIOLIETO B BO3AYXE)
a’po30Jis U3 00bEKTa «Y KPBITHEN.

OT16op u moaroroBka mpod. OTO0p mnpoO i MPOBEIACHUS aHANIM3a MPOU3BOIMICS
CJIEIYIOIUM 00pa3oMm:

JUIL OCaXKAEGHHOTO a’po30Jii - B3ATHEM Ma3KOB a’po30Jii Ha CHUHTETHYECKUE TKaHEBBIE
¢unsTpsl Trma GII1-15-1,5 (mromams moBepxHOCTH 0T60pa” 100 cMm?);

JUTSL acTIMPAlMOHHOTO a’3pO30Jis - C TIOMOIIBI0 TUTIOBOM BO3AYXOMYBKH, OOecCTieuMBaroIeit
CKOpOCTh MpoKauku Bo3ayxa ~20 n/MuH (BpeMst or6opa mpoos! okosio 30 MuH).

[TpoOsI oTOMpankch B momertenusix 616, 801, 807, 503, 207, 012/5 001/6, 018/1 u ap.

@uUIbTphl YNAaKOBBIBAJUCH B 3apaHee IMOATOTOBJIEHHBbIE TOJIMATHIICHOBBIE MaKeThl U
MEePEBO3UIINCH B TaOopaTOpHbIi Kopmyc (T. YepHOOBLITH).

Jlis mpoBeneHUs TUCIEPCHOTO aHanu3a oOpasel] OTHENSAICS OT MapieBOW TOJJIONKKH,
pactBopsuicst B 100 mu1 ameroHa, TIepeHOCHIICS B IPOOHMPKY M mneHTpudyrupopaics B Teuenne 30
MuH npu ckopoctu BpamieHuss 5000 o6/mMuH. Ocafok a’po3osis MpoMbIBajCS ABaXAbI K S0 mi
alleTOHa W OJUH pa3 B TUCTHUIMPOBAHHOW Bojae. OctaTok 3amuBaiics 50 M1 AUCTHILITHPOBAHHOU
BOJIbI, OCTOPO’KHO B30QJITHIBAJICS CTEKISHHOM MNaloukod M orcrauBaics okoio 10 mwuu. [lpu
MOJITOTOBKE TIPEMapaToB al’po30Js, OTOOPAHHOTO AaCMUPAIMOHHO, TPHXOIWIOCh OOBEIHHSTH
3HAYUTEIbHOE YHCIIO (PUIIBTPOB.

©OMN.E. Ky3pmuHa, 1994
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Jns  pazpenMHEHMs — CIMIIIMXCS  BCJIEACTBHE  KOArylsdlMM — YacTUI[  adpo30J,
oOpa3oBaBIIasCs CYCIEH3Ws TMOJBEPIVIACh  HU3KOYACTOTHBIM  KOJICOAHUSM C  TIOMOIIBIO
JMCIIepraTopa, Ipyu 3TOM MarHUTOCTPUKTOp 15 kI'Il omyckasncst Ha 3 CM HUXKE YPOBHS YKUJIKOCTH.
Bpewms Bo3aeiictBus 50-60 c.

Bpewmst ocaxxaeHust paccuuThIBaioch o gpopmyne Crtokca



» : )]
rze V - CKOPOCTh OCaXJIEHUS CPEpUUEeCKUX YacCTHIl, CM/C; I' - paanyc 4acTull, cM; Ap - pa3HOCTb
IJIOTHOCTH YACTHI M JKMAKOCTH, I/CM°, 4 - BSA3KOCTh JKHIAKOCTH, T/CMS/MHH; ( - YCKOpPEHHE
CBOOOJHOIO NaICHHUS.

[TpumepHO 4depe3 2 MuH (IIPH 3TOM YacTHUIBI pa3zMepoM Oosiee 50 MKM W IIOTHOCTHIO 2,7
r/em® npoxozar myts 10 cM) HazoCamOuHAs KUAKOCT CIMBanack. s ynaneHus u3 ocajaka 6osee
MEJKUX YacTHUIl, KOTOpPbleé MOTJIM IONAacTh B HEro M3-3a HAYaJIbHOIO HAXOXKJICHHUS HAa MEHBIIEM
paccTOsIHWM, YeM BBICOTA MNPHUOOPKH, OINEpalus MOBTOPSJIACh HECKOJIBKO pa3 10 IOJHOTO
OCBETJICHHS HAJI0CAOYHOMN XHAKOCTH. Takum oOpa3oM, ObutH BhIeaeHBI (ppakiuu 50, 30-50, 20-
10 mMxwMm.

B cBs3u ¢ 04eHb O0JIBIINM BpeMeHeM, HEOOXOAUMBIM JIs OCAKICHHS YacTHUIl pa3mepom 1-5
MKM (HECKOJIbKO CYTOK Ha OJIHy OIIepalHi0), HCIOJb30BATOCh LEHTPUPYTHPOBAHUE, BpEMS
KOTOpOTo omnpenensuiocs no popmyne Cendepra-Hukonbca

[ = pulnR/s
38lAp AN @
3neck R - paccrosiHUE OT LIEHTpa BpallleHus 0 MOBEPXHOCTU OCAJIKa, CM; S - PACCTOSTHUE OT LIEHTpa
BpAIIEHHS JI0 TTIOBEPXHOCTH KUIAKOCTH, cM; N - CKOPOCTh IEHTPH(YTHPOBAHMS, MUH .,

Taxum 06pa3om, ObUTH pa3ziesieHbl U BbIJEICHBI Pppakiuu 1-5 u menee 1 M.

[TorydeHHble (pakUU MEPEHOCHWINCh Ha (UIBTPHI W BBICYIIMBAIUCH NMPU KOMHATHOU
TeMIeparype.

PeHTreHoCTpyKTYpHBIE " MHKPOCKONHYECKHE uccae10BaHuA ppaxumii
PAIMOAKTUBHBIX a3po3oJieil 00bekTa «YKpbITHe». CreayrommMm >TanoM paboTel  ObLI
PEHTTEHOCTPYKTYPHBIA aHAIU3 BBIACIICHHBIX (pakmuii ¢ WCIIOIB30BAaHUEM PEHTTEHOBCKOTO
mudpakromerpa. Jlims wumccnemoBaHWii ObUIM TMPUTOTOBJEHB HaBecku (pakmuii mo 0,1 wr.
HccnenoBanusi TPOBOAWINCH Ha MoO-M3ydeHHH. AHAJIM3 TIOKa3al MPHUCYTCTBHE BO BCEX
uccaenoBaHHbIX Gpakiusax SiOz, a B 0CaXICHHOM a3po30Jie - TAKXKe KaIbIIUTa.

B kpymHomucnepcHbix Qpakimsax (>10 MkM) HaOIIOAANOCh OTPaKEHHE OT KPYITHBIX
kpuctauioB SiO2, UMEIONIHMX OYeHb OCTPhIe AU(PAKITHOHHBIC TUKH OTPAXKCHUS.

MUKPOCKOTIMYECKHE MCCIIETOBAHMS MOKA3aJIM, YTO OOJBIIMHCTBO YacTHUI] HMEIOT YEPHYIO
WIN Cepyl0 HEPOBHYIO TIOBEPXHOCTh M SABISAIOTCA MPO3payHbIMU B TMpoxopsmeM ¢a3oBo-
KOHTPAaCTHOM OCBEUICHWH. OTO TMOATBEPKAAIOT JaHHBIE PEHTTCHOCTPYKTYPHOTO aHaiu3a o
HamuuuK B oopasiax SiOz. B To ke BpeMsi Ha HEKOTOPBIX YaCTHIIAX BUIHBI «IPUIHIIIINE» K HUM
BKJIFOUCHUS, pa3Mepbl KOTOPBIX 3HAYUTEIBHO MEHBINE. OJTH «HAC3IHUKH», B OCHOBHOM,
HEMpO3pavyHbl U, MO-BHAUMOMY, SIBISIOTCSI MEIKOJWCIIEPTUPOBAHHBIM TOIIUBOM (YTO Tpelyer
0oJiee NeTalbHOM POBEPKH).

[Tpy MHUKpPOCKOMHYECKHUX HCCIEAOBAHUAX (PpaKIMii HAOIIOIANNCh YACTUIIBI C Pa3MEpaMu,
JI0 IBYX pa3 MEHBIITUMH, YeM HUKHSIS TpPaHUIAa COOTBETCTBYIOMIEH (paKIMu. DTO Pa3IMIUEe MOKHO
OOBSICHUTh TIPUCYTCTBHEM YACTHIL C IUIOTHOCTHIO, IO TPEX pa3 MpeBOCXoAasmiei mioTHoCcTh SiO».
Ha puc. 1 u 2 nokaszansl ¢pakuun 1-5 MKM, caelaHHbIE B OTPaKEHHOM OCBEIICHHWHU 10 METOIY
¢a3oBoOro KOHTpacra.

XapakTepucTHKA PATHOHYKJIHAHOTO COCTABA OCAMKIEHHOI0 ¥ ACHHPAIMOHHOIO
a’po30Jis. ConepxaHue  raMMa-u3JIydaloOlIMX  M30TONOB  OMNPEAETSUIOCh  METOAOM
MOJTYTTPOBOTHUKOBOH TaMMa-CIIEKTPOMETPHH.

OcHOBHOH BKJIaJ B raMMa-M3JIy4eHHE OCKICHHOTO M aCIUPAMOHHOTO a’3p030Jis BHOCAT
panmonykimmsl #Ce, ¥*Cs, ¥'Cs, '®Ru, '®Sb, >*Eu. Kpome HpomyKToOB JeNeHUs SAEPHOTO
TOIUIMBA B OCAXK/ICHHO (ase a3p0o30i1s 0OHApyKEHO 3HAUHTENbHOE KomuecTBo °Co,
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Puc. 1. Ocanox pazmepom 1-5 MKM (B OTpaK€HHOM Puc. 2. Ocanok pazmepom 1-5 MM (Metox ¢azoBoro
ocgeriennu 1000-kpatHoe yBenuuenue), potorpadust koHTpacta, 1000-kpaTtHOoe yBenuuenue, pororpadus
yBeJIMUeHa B JiBa pas3a yYBEJIMUEHA B JIBa pa3a)

aKTUBHOCTh KOTOPOTO Ui OOJBIIMHCTBA Mpo0 Ha siHBaph 1994 1. com3mepuma ¢ aKTUBHOCTBIO
144 Ce. «1le3ueBoe» oTHOMIECHHE B nepecyeTe Ha MOMEHT aBapuu MeHsieTcs B npeaenax 0,47-0,57,
4TO COOTBETCTBYET «3()(EeKTUBHOMY» BbIropaHuio sjepHoro torumBa 10-12 MBr-cyr/krU [1].
[TpoOBI 0caxIeHHOTO a’p030Jis B CPEHEM B JIBa pa3a 00OTalICHbBI PAMOHYKIUIAMU [I€3Us, B HUX
Habmrogaercs Takke npudban3uTensHo 5-10 % oboramenne pyrenneM. Heo6xoammMo 0OTMETHTD, 9TO
B HEKOTOPBIX HIDKHHMX IOMeIIeHHsAX oO0bekra «Ykpoitue» (012/5, 018) ormedaeTcss aHOMAIbHO
BBICOKOE o0orameHue ImesueM, KodpQGUIHeHT (GpaKIMOHUPOBAHMS II€3Msl OTHOCHTeNnbHO *Ce
nocturaer seanunabsl 10-20.

Pacnpenenenne akTHBHOCTH A OCaKACHHOTO M aCHUPALMOHHOTO a’p0o30Jsi MO (paKIUIM
MIPUBEJICHO COOTBETCTBEHHO B Ta01. 1 1 2,

W3 mony4eHHBIX NaHHBIX CIIEIyeT, YTO OCHOBHOHM BKJIaJ B aKTUBHOCTh OCQKICHHOTO
a’po3osst BHOcAT (pakuuu 1-5 m 5-10 MxM; BKJIaag aKkTUBHOCTH 3THUX (pPakUIMi B CyMMapHYIO
AKTUBHOCTH OJIMHAKOB M COCTaBJISACT MpuOm3uTenbHo o 35 %. Ha kpymHOAHCIIEpCHYIO (BpaKITHIO
pa3MepoM vactuil 6onee 10 mxm nmpuxoautcs okono 20 % oOrieii akTUBHOCTH.
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Tabnuma 1. Pacipegenenue akTHBHOCTH, BK, OCAKJIEHHOTO a3p030Jist 10 PpaKIHsIM

PH Opakuusi, MKM

>10 | A,% | 510 | A, % 1-5 A, % <1 A, %
144Ce 21,3 14 28,9 1,0 17,0 0,6 51 0,5
134Cs 66,0 | 42 |1190| 41 | 1146 | 4,0 | 400 | 43
187Cs 1464,0| 92,2 |27150| 93,1 |2686,6| 93,9 | 889,2 | 94,7
106Ru 28,0 1,8 33,0 11 19,4 0,7 - -
0Co 8,6 0,7 20,4 0,7 23,2 0,8 4.4 0,5

AKTHBHOCTH (hpaKiiuu 1587,9 2916,3 2860,2 938,7
AKTHBHOCTb (DpaKIIUH K
CYMMapHOH aKl("II)/II;H:CTI/I, % 19 35 ] 35 11

Tabnuua 2. Pacripenienenue akTUBHOCTH bk, acIpalinoOHHOT0 a3p0o3071s 0 ppakLusiM



®pakuus, MKM
PH 30-50 A, % [3-30 |A, % [10-20 A, % [10-50 |A,% [1-5 |A. <1l |A,%
14Ce 05|44 |19 |37 |29 |33 |22 |32 |24 28| 25| 21
134 Cs 05|44 |19 |37 |32 |37 |23 |35 (278 38| 49 | 41
187Cs 99 (868 |47,7|917 (801 |913|621|917 (666,0| 91,8 | 110 | 92,5
106RY 05|44 |0509 15| 17|11 |16 |113| 16 | 15 | 1,3
AXTHBHOCTH (hpakiuu 114 52,0 87,7 67,7 725,5 118,9

Tak >xe, Kak W A a’3po30Jisi, OTOOPAHHOTO Ha (QWIBTPHI acHUpanuoHHo, okoyso 10 % oOmieit
aKTHBHOCTH COJIEPXKHTCSI B a’pososie pazmMepoM MeHee 1 MkMm. OCHOBHOW BKJaJ B aKTUBHOCTB
OCaKACHHOTrO a’po3oisi (~70 %) BHocAT yacTibl pasmepamu 1-10 MKM, B TO BpeMmsl Kak B
a’po3osie, OTOOPAHHOM Ha BO3IYIIHbIC (DHIBTPBI, OCHOBHas akTUBHOCTH (60 %) mpuxoautcs Ha
¢bpakuuro 1-5 MkM. DTOT (hakT JIerko oOBACHSAETCS TeM, UTO IS adpo3oJieit ¢ pasmepamu Oonee 1
MKM CEJMMEHTAals IpeodiagaeT Haj OpOYHOBCKAM JBHKeHHEM [2]. 3aBHCHMOCTB CKOpPOCTH
CCAUMMCHTAllMU 4YaCTHI] e[[HHH‘IHOfI INIOTHOCTU B BO3AYXC IIpHU O6bI‘-IHBIX YCII0OBUAX OT pasMepa
YaCTHII 110 IAHHBIM pa0oThI [2] mpuBeaeHA HIDKE.

Pa3mep gactuir, MKM 0,01 0,1 1 5 10 50
CKOpPOCTb CeJMMEHTALUH, CM/C 1,0210° 1,210 1,210 03 1,2 30

Kak BHIHO, CKOPOCTB OCEIaHUs YaCTHIl SAMHUYHOMN TNIOTHOCTH pazmepamu 5-10 MKM odeHb
BBICOKA, [T YAaCTHUI C IIIOTHOCTBIO 2,7 T/CM® COCTaBIIsIeT COOTBETCTBEHHO 1-3,2 cm/c. TToaTomy mpu
MOSIBJICHUH B BO3/yX€ YacTHUI[ pazMepamu Ooyiee 5 MKM (Hampumep, Mpu MPOU3BOJCTBE OYPOBBIX
paboT) OHU OYEHBb OBICTPO MEPEXOMAAT U3 BO3yXa B OCAXKICHHYIO (a3y.

Ta6muna 3. 3nauenne kodddumrenta GpaKIMOHUPOBAHKS TIe3Us OTHOCUTENbHO “4Ce

U3 tabm. 1, 2 Takke cuemyer, 4to cojepxkanue **Ce yMeHbIIaeTCs ¢ yMEHBIICHHEM
pasMepa, a cojepkanue °'CS yBeNMYMBAeTCA C yMEHBIICHHEM pa3Mepa YacTUIl. YUHTHIBAs
KOppEISIMOHHOEe cooTHOmenne Mexny “*Ce n ¥'Cs g TomnmBa Ha MOMEHT M3MepeHHs Npoo,
MOKHO PacCuuTaTh KO>(p(HUIMEHT (DPaKIHOHUPOBAHHS Ie3us OTHocUTenbHO **Ce. Pesynbrarhl
pacdera IpHuBeIeHbI B Ta0JI. 3.
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Tabnuna 4. [IporieHTHBII cOCTaB U30TOMOB IUIYTOHUS AJIsL PA3IUYHBIX (PpaKIHii

aCIMPALMOHHOTO M OCAKICHHOTO a3P030JIs

Copapxanne uxronos, %, GT ero oftue it
PpakuHA, MKM APPO30Ab
Bp, . 240p, 220p, ¢
(
>10 OcaxaeHHbIN 7 33
< « i6 34
A3p 030116 (I)p aKHnu >10 Acnupaiuoum st &7 33
10 5-10 <1 * S 5
OcaXIeHHBIH 1,4 1,9
A - 050 062 Jns 0CakIEHHOTO M aCHUpPaLMOHHOTO a3p030Js
CIMPAlMOHHBIN : ' yMeHbIIaeTcss KodpPUuiueHt ¢GpakIMOHUPOBAHUSA C

YBEITMYEHUEM DPa3MEpPOB YACTHII, €ro 3HaueHue B 2-2,5
pa3a OombIne I YacTHIl C pa3MepaMH MeHee 1 MKM IO CpPaBHEHHIO C COOTBETCTBYIOIINM
3HAYEHHEM JUIS YaCTHII, pa3Mepbl KOTopbix Oonee 10 mxm (Tabdm. 3).



Tak >xe, Kak U y JaBOOOPA3HBIX TOTUIMBOCOCPIKANIUX MATEPHAIIOB, Y KPYIMHBIX YaCTHII,
MPUCYTCTBYIOIIUX B BO3/yXe, HAOIIOJaeTCs 3HAUUTEIHHOE 00CTHCHHE 1IE3UEM.

Pamnonyknmuanaplid  cocTaB  anb(a-u3iydaresned  a’po30js  ONPEAeNsUICS  METOJIOM
MIOJTYIIPOBOTHUKOBOH allb(pa-CrIEeKTPOMETPHH.

Jns  OCakIEHHOTO W acIHUPAllMOHHOTO a’po30Ji1 BO BCEX BBIICICHHBIX (paKIUsIX
UICHTHQUIIPOBAHBI PATUOHYKITHIBI 239p1+240p 238py 424 Am

s onpenienieHust CoAepiKaHus B MpoOax IUTYTOHMS, U3 aHATM3UPYEeMOro o0pasiia METOI0M
PagUOXUMHH YAQIUINCh AMEPULIMNA U KIOPUH.

[TporieHTHBINM COCTaB M30TOMOB TUTYTOHUS IPUBEACH B Ta0. 4.

Kaxk Bunno,

[Pu®]

9TO COOTBETCTBYET aHAJIOTUYHOMY COOTHOIICHHIO JJISI «CPETHET0» TOIUIMBA O0BEKTa «YKPBITHE»

[1].

= 0,51 £0,02,

BbiBoa. Pe3ynbTarhl, NpuBEACHHBIC B TJaHHON CTaThe, MOXKHO HCIIOJIB30BATh MPU PEIICHUH
psilla aKTyaJbHBIX 33/a4, CBSI3aHHBIX C MpPeoOpa3oBaHUEM OO0BEKTa «YKPBITHE» B IKOJIOTHUECKH
0€30MacHyI0 CHUCTEMY, MOJICIMPOBAaHUEM BBIHOCA PAIMOAKTUBHBIX a’po30jeil M3 00BeKTa
«YKpBITHE, PACIETOM BO3MOKHBIX aBapUIHBIX CUTYalNH.

[11OTHOCTH a3pPO30JIBHBIX YaCTHUI] U3 00BEKTa «YKPHITHE)» MOXKET MPEBOCXOUTH TNIOTHOCTh
00bIYHOM THUIM OoJIee YeM B TpH paza. Haubosnee ycToliunBasi BBICOKOANUCIEPCHAS (DPAKIHsi BHOCUT
npubmmsutensno 10 %-Hpli BKIam B CyMMapHYI0 AaKTHBHOCTh, AKTHBHOCTh a3po30Jied
00yCIIOBJICHA MTPOAYKTaMU JIENICHUs SICPHOTO TOIUIMBA. B ocaxieHHOM (a3e MPUCYTCTBYET TaKKe
3HaYUTENbHOE KommdecTso Co.

PannoakTuBHBIE a’3p030iM OOOTAlIEHBl M30TONAMHU LE3US U PYTCHUS IO CPaBHEHHUIO CO
«CpPEeTHUM» SIIEPHBIM TOIIMBOM. Koppemsiuus MeXAy H30TONaMH IUTyTOHHS YCTOWYHMBA 10
CPaBHEHUIO C aHAJIOTHYHBIM COOTHOILICHUEM JUIS «CPETHET0» TOILIMBA, OJJHAKO KOPPEISLIS MEXKTY
JIPYTUMH TPAHCYPAaHOBBIMH DJIEMEHTaMHU HE HaOJIr01aJach.

ABtop Onaronmaput 0. K. Uepenannesa u K. II. YeuepoBa 3a mone3Hble oOCYXICHUS U
MOMOIIIb B padoTe.

1. becuyes C. H., boposoti A. A., Bypraxos E. B. u op. TommBo peakropa 4-ro 6i1oka YADC (kpaTKuid
cnpaBovHUK). - M., 1990. - 21 ¢. — (IIpenp./AH CCCP. NAD).
2. Hempsnoe H. B., Kowees B. C., Bacmanos I1. U. u op. Jlenectok (Jlerkme pecmmpartopsr). - M.:

Hayxka, 1984. - 216 c.

MesxotpacneBoii Hayuno-texanueckuit ieHTp «Ykpoitue» HAH Ykpanusr, UepHOOBUTH
Moctymuna 17.03.94
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VJIK 621. 03958

C. B. Kazakos, II. C. Bosk, JI. I1. ®unpuaros
PAJUOIKOJOI'NMYECKOE COCTOSHHUE MPY JA-OXJAAUTEJIS YADC

Lenpto wmcciienoBanuii OBUIO oOIpeleNieHHe cocTaBa 3arpsisHeHMH npyna-oxyaantenst YADC, nuHAMHUKH
conepkaHus riaaBHbIX PH B Boje, JOHHBIX OTJIOKEHHUSAX M THAPOOHMOHTAX, a TAK)Ke BIMSHUS PaJIHallMOHHOTO (hakTopa
Ha TMMOJIOBYIO CUCTEMY M PaHHHMU OHTOreHe3 y pbhi0. COop m 00paboTKa COOTBETCTBYIOIIUX MaTEPHAIOB MPOU3BOIMIACH
OOIIETTPUHATEIMU METOIaMH.

[Toka3an ypoBeHB 3arps3HEHUS MPyAa-OXJIAAUTEN paAHOaKTHBHEIMA BellecTBaMu mociie aBapuu Ha YADC u
B TIOCJIEAYIOIIHNE TOABI, AMHAMIKa HakomyieHns PH B opraHax u TKaHSX peIO pa3HBIX TPO(MHUECKUX YPOBHEH, a Takke
BIIMSTHUSL XPOHUYECKOTO 00JTydeHHs! PBIO Ha MX BOCIIPOM3BOJMTENLHYIO CUCTEMY (Ha MpuMepe OeIoro TOJICTOI00nKa).

HccnenoBanusi paguodKOJIOTHIECKON cuTyaruu npyaa-oxiagurenas YADC npoBoawinu ¢
1986 r. psin opranm3aruii. Mx 1ienb - onpenenuTs paTuoHYKIHIHBIN COCTaB 3arpsa3HeHN BOJ0eMa,
U3YUYUTh COJICPXKAHUE U TUHAMHUKY OCHOBHBIX PH B BOjie, TOHHBIX OTJIOKEHHSIX U TUAPOOMOHTAX U
CTEINEeHb BO3ACHCTBHS: paJHalldOHHOr0 (aKToOpa Ha MOJOBYIO CHCTEMY W PAHHUN OHTOT'CHE3 Y PHIO.



C6op u 00pabOTKy HEOOXOIUMBIX MAaTEpUAIOB OCYIIESCTBISIIN OOMICTIPUHSATHIMU B PaIUOJIOTHH,
FI/II[pO6I/IOJIOFI/II/I 1 UXTHUOJIOT'MHU METOJaMU.

Puc. 1. Cxema npynaa-
oxnagurensa YADC:

1 -YADC; 2 - orpaxaaromas gamba; 3
- cTpyepacnpeenuTebHas namoa; 4 -
BOJIOHAIpABIsIIONIAs  jgamba; 5 -

rps3Has  gamba; 6 - moaBOISAINUI
KaHal, 7 - OTBOAAINMN KaHad, 8 -
OTeIJICHHass 4YacTh; 9 - XOJomgHas

gacth; 10 - nmpenaxnas 3aBeca; 11 -
HacocHas craHmus; 12 - Tteppuropus
3aKOHCEPBUPOBAHHOTO CTPOHTEIILCTBA
I ouepent HADC

[Tpyn-oxnagutens YADC Obu1 co3naH Ha nmoitMeHHOM yuyacTke p. [Ipunsats. bepera Bogoema
o0pa3oBaHbl YACTHYHO HAAMOWMEHHOW Teppacoi, a OOJNbIICH YacThi0 - Orpaxkaaromed namooin
npoTsHKeHHOCThI0 25 kM, mupuHoil 10-100 M u BeicoTOi 5,7 M. JIHO mecuaHoe, B yriyOieHHsIX
wimcroe. [Ipyn-oxmaaurens IpeacTaBisieT co00H OBalI, pa3elICHHBIA B IPOAOILHOM HAIIPABJICHUN
BOJIOHATPABIIAIONICH 1aMOO# Ha [BE YaCTH - TaK Ha3bIBaeMble TEIUTYI0 W XOyomHyro (puc. 1).
Jymaa npyaa 11 kM, cpenusis mmpuHa 2 KM, mwiomans 22,7 KM?, npeobnanatomias riryouHa 4-7 M, B
otnenbHbIX MecTax 70 18-20 m, o6bem npu HITY 149 muh. M2, O6mast uHa IIyTH BOJIHBIX Macc OT
yCThsl COPOCHOTO KaHaJIa 710 BOI03a00pHOTO cocTarisier 18,4 km.

Boanoe 3epkano BogoeMa HaxoAuTcst Ha 6-7 M BbIlie ypoBHs: p. [Ipunsite, BCIeaCTBUE Yero
MPOUCXOUT WHTCHCHBHAs (UIbTpanus BoOJbI depe3 namO0y. [loTok (QHUIBTpalMOHHBIX BOJ
MOMa/laéT YaCTUYHO HENmoCcpeACTBEeHHO B p. llpumare, a Oojbliel 4acThi0 IEpeXBaThIBACTCS
JPEHAXHBIM KaHAJIOM WM BBIKJIMHUBAETCS HA IMMOBEPXHOCTH MOWMEBI, OTKYJa MOCTYIAaeT B PEKY C
TIOBEPXHOCTHBIM CTOKOM. OOBeM MoTeph Ha (GUIBTPAIHIO cocTaseT okono 141 mn. M2 B rox (4,4
M%/c) mimn cioit Bodk! 10 6,35 M. ['00BBIE TTOTEpH BOJIBI HA HCMIApEHHe T0CTUTaloT 45 MiTH. M (croit
BOJIbI
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okoJo 2 M). [TokpsITHE pacxoa0B HAa (PUIBTPAIMIO U UCTIAPEHHE OCYILECTBISETCS MyTEeM MOAKAYKU
ee n3 p. IIpunsATe ¢ MOMOIIBIO HACOCHOW CTaHUMH, PACIOJIOKEHHOM B CEBEPO-3alaJHOM YaCTH
BOJIOEMA.

[Togorperast Boja 1o 0eToHUpoBaHHOMY KaHany (anmuHa 1,5 kM) cOpachiBaeTcs B 3amaiHyro
4acThb BOJOEMa, OrubaeT BOCTOUHBIN KOHEIl pa3fAeTuTeNbHON 1aMObl U TIOCTYMAET Jajiee K Hadaly
BOJOIOABOAIIEr0 KaHaima. CKOPOCTh JBM)KCHUS BOJHBIX MAacC B TOJBOJSIIEM W OTBOJISIIEM
KaHanax - B cpegHeM okono 40 cm/c, Ha OCHOBHOHM akBaTOPUHM BOJOEMa OHA HE MpeBbImaeT 1-2
cm/c. O6beMm cOpacbiBaeMOW BOJABI cocTaBisier 1575 wmoH. M/TOf HAa OJIWH paboTarommii
9HEProOJIOK, MPH ATOM OOECTIeUnBaeTCs MOTHBIA BOI00OMeEH npyna-oxiaautens 10 pa3 B TeueHue
roja.

Temmeparypa Bojabl Ha cOpoce B mHpya-oxianutens gocturaer 37,5 °C nerom u 14 °C
sumoi. COpachiBaeMasi BoJia TeIiee 1Mo cpaBHEHHIO ¢ 3a0opHoi Ha 9° C nerom m Ha 11° C 3uMoii.
Ha OTKpbITON aKBaTOpUU «TEIJIOW» YacTH BOJOEMa CpelHEeIeKadHas TemrepaTypa BOJbI
MPEBBINIACT TEMITEPATyPy BOJIBI OOBIYHBIX BOJIOEMOB ITOJICCCKON 30HBI YKpPaWHBI BECHOW W JICTOM
npumepHo Ha 10-12 °C, a 3umoii - Ha 5-7 °C.

XHAMHUYECKUH COCTAB BOBI MPY1a-0XJIAIUTENSI COOTBETCTBYET MOYBEHHO-TCOXUMUICCKIM U
KIIMMaTHYEeCKHUM OCOOCHHOCTSIM yKpauHCckoro Ilomecks u ompenensieTcs BIUSHHEM IMTUPOKO
pacrpoCTpaHEHHBIX Ha BOJ0OCOOpE KapOOHATHBIX TOpOa M OoraThix KapOoHatamu mous [14]. Jlns
Hee xapakTepHa cpenHss MuHepanusaius (249-508 mr/in) u ymepennas xectkocts (2,90-4,16 mr-
akB/1). Coneprkanue cyab(aToB u XJIOpUI0B - HEBBICOKOE (cooTBeTcTBeHHO 10-53 m 14-28 mr/m). B




HOHHOM cOcCTaBe MpeobmanaroT ruapokapoonarsl (128-256 mr/m) u kaneimit (37,0-64,2 mr/n). o
kinaccuduranun O. A. Anekuna [1], Boga OTHOCHTCS K TUAPOKAPOOHATHOMY KIIACCY KaJIbIIMEBOM
TPYIIIBI BTOPOTO THMa. BenmnunHa BoIOpOIHOTO MOKasarens kKojeobnercs ot 7,4 mo 8,5, T. e. cpena
ciabomenoynas Wi menodHas. CopepkaHue pagrioaKTHUBHBIX BEIIECTB (B OCHOBHOM Iie3us-137 u
ctponnus-90) mo nHauvana skcruryaranuun ADC (manubie 1974-1975 rr.) cocraBisuio B TpyHTax
npyna-oxnamutens 37¢10° Ku/km? u B Boge - 0,0061 nKu/m.

[Tocrenennoe 3arps3HeHue npyna-oxianurenss PH Hagamoch ¢ BBOAOM B IKCILIyaTaIUIo
aTOMHOHM CcTaHIMU 3a c4eT cOpoca orpaboTaHHBIX BOjA. B cocraBe cOpaceiBaeMoil B BOJOEM
MOAOTPETOM BOJBI HAXOAWIWCH CTpOoHNM-90, me3uii-137, kobambT-60, XxpoMm-51 wu apyrue
aneMeHTbl. CymMMapHasi akTHBHOCTh WX B mepuon 1977-1982 rr., cocraBmsna B cpennem 547
Ku/ron.

B xoxne aBapun na YADC, HaunHas ¢ 26 anpens u 10 cepenunbl mas 1986 r., 3arps3unenue
NpyAa-oxXJaguTens, Kak U JpYrux OJM3JIekKalIUX BOJOEMOB, OIMpPENEsUIOCh TJIaBHBIM 00pa3oM
BBHITIAJICHUEM DPAJIMOAKTUBHBIX BEIIECTB W3 arMocdepbl. [Ipn 3TOM YpOBHH 3arpsi3HCHHUS BOJIbI
JIOCTUTAIM MaKCUMAaJIbHBIX ITOKa3aTesied - Mopsiaka 10° Ku/n. OCHOBHO#M BKIaa B YXYyJALLIEHUE
PaIMOIKOJIOTHYECKON 0OCTAaHOBKM BHOCHIIM B 3TOT MEpUoOJ KOpoTkokupymue PH, B wactHOCTH,
ron-131, nupkonuii-95, uepuii-144 u ap.

[To Mepe nUKBHIAIMM WCTOYHMKA BBIOPOCAa PATUOAKTHBHBIX BEIIECTB B aTMmocdepy,
OCHOBHOM paualioOHHBIA (GOH co3maBaid CTpOHIMK-90, ne3mit-137 u nesuii-134. YaenbHas
aAKTUBHOCTH BOJIBI CTaJla PE3KO YOBIBATh BCIICICTBUE PacIaga KOPOTKOKHUBYIIUX AJIEMEHTOB U yXkKe
K cepenune utoHa 1986 r. cHM3MIAch M0 MOKasarened Mmopsaka 10°-10° Ku/n. B 1987 r. cpenu
3arpsi3HUTENICH BOABI MPYAa-OXJIaAUTENs TMEPUOJUIYECKU MOABIUINCH elle 1epuii-144, nupkoHuii-
95, Huob6wmii-95, pyrennii-106, KoTopble MOCTYNANIM CIOJa B PE3yJIbTaTe€ CHETOTAsHUS U CMbIBA C
BOJOCOOPHOM TUTOMIAIA BO BpeMsl OOMIIBHBIX JTOKIEH, a TaK)KE BCIICICTBUE B3MYUHMBAHUS JOHHBIX
OTJIOKEHUN TIpU BETPOBOJHOBBIX JBIDKEHUSAX BOJIHBIX Macc. CymmapHas cpeaHeMecsyHas
ylenbHas aKTHBHOCTH BOJIBI B TOM T'OJly Haxoawiachk B npeaenax 1-7,9 uKu/n. 3a nepuon ¢ mapra
no nexabpp 1987 r. xonuentrpauus PH B Bome mpyna-oxmaaurens B 1,5-2 pasa mpesblnana
JOITYCTHMBIE KOHIICHTPAIUH JIJISl TUTHEBOW BOJIBI.

B nmocnenyromue rofsl crnaj pagioakTUBHOCTY BOBI OMPEIEIISICS B OCHOBHOM CHI)KEHHUEM
comepxkanusi PH 3a cuer ux ocemanwsi Ha JHO BOJOEMa M HAKOIUICHHS THAPOOMOHTAMH.
KomnuectBo PH B Bojme mpyma-oxmamutenst cocrasisio B 1988 r. 0,81-2,32 uKwu/n (0,11-0,28
nesus-134; 0,48-1,4 nesuns-137; 0,22-0,64 crponnus-90), a B 1991 r. 10oCTUTIIO MUHHUMAIBHBIX 32
BECh MepHOJI HAOr0IeHHH oKa3aresneit - B copocHom kanaie - 0,02-0,31 uKwu/x (0,01-0,18 uesus-
137; 0,01-0,13 crponnwus-90), B moasoasmiem - 0,033-0,862 uKwu/kr (0,016-0,350 ne3us-137; 0,017-
0,512 crponnmsa-90). Ilokasarenu comepkaHHs Me3Hss M CTPOHIMS B cOpachlBaeMoil BoOJe
MIPAKTUICCKH
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COOTBETCTBOBAJIM BPEMEHHO JIOIMYCTHMBIM HOpMaM KOHIIEHTpaluu 3Tux PH B mumeBsix mpoaykrax
U MUTHhEBOU Boje, yrBepkaeHHBIM B 1991 r. B 1993 r. pagnoakTMBHOCTH BOJBI COPOCHOTO KaHaa
obuta Heckoabko Beime (0,11-0,16 me3us-137; 0,13-0,2 uKu/a crponiusa-90), gem B 1991 r., 9o
CBSI3aHO, TMO-BUANMOMY, C TIOCTYIUIGHHEM B BOJY pAJAMOAKTUBHBIX BEIIECTB BCIICJCTBUE
B3MYYHBAHUS JIOHHBIX OTJIIOXKCHHUH BO BPeMsI IITOPMOBBIX BETPOB.

PagnoHykmuapl pacnpeneNsiiuch MO BCEM aKBATOPHH MPYAA-OXJAJAUTENS CPaBHUTEIHBHO
paBHOMEPHO OJ1aroaps MOCTOSTHHOMY BOJIOOOMEHY M BETPOBOMY TIEpEMEITUBAHUIO BOJIBI.

[Tpeobnanarommasi 4acTh PagUOAKTHUBHBIX BEIIECTB, MOCTYMHUBIIMX B MPYA-OXJIAaJUTENb B
BHJIE THJIPOA’PO30JICH, KaK U B IPYTUX BOJOEMaX, Ocejia Ha JHO, TJIe aKKyMYJUPOBaJIach JOHHBIMH
rpyatamu. IlepBeie roasl mocine aBapuu Ha YADC B cocraBe PH B JOHHBIX OTJIOXKEHHSIX
uaeHTUQUIHUpOBAIUCh 1e3uit-137, nesuii-134, uepwuii-144, uupkoHuii-95, HMOOUN-95, pyTeHuit-
106, crporunii-90 n a-usnyqarenn. OCHOBHOH BKJIaJ B CYMMapHYIO Y-aKTUBHOCTb BHOCHIIM LIE€3Hii-
137 (10-30 %), ne3wmii-134 (5-10 %), uepumii-144 (35-40 %) u B oTAenbHBIX Mpodax pyreHHii-106
(mo 70 %). AxktuBHOCTB CTpoHIHUA-90 BapbHpOBaJIa OT JECATHIX JOJEH MO HECKOJBKHX JIECSITKOB
MIPOLIEHTOB 110 OTHOIIEHHUIO K CYMMAapHOil Y-aKTUBHOCTH.



[TnoTHOCTB 3arpsi3HEHMS TOHHBIX OTJIOXKEHHH Kosebanach oT 35 10 955 Ku/km?. Hanbosee
sHauuMbiMu PH sBrsitorcst crpoHmmii-90 um me3uii-137. Jnana3zon 3arpsisHeHusi cTpoHIeM-90
cocraBmsier 0,4-656 Ku/km?, a mnesmem-137 - 10-768 Ku/km?. [IpuBeneHHble HdaHHBIC
CBUJCTEIBCTBYIOT O PE3KOH MPOCTPAHCTBEHHONW HEOJHOPOJHOCTH 3arpsi3HEHUs JOHHBIX
otnoxkenuit PH. He ucknrodueHo, 4ro yka3aHHbIE MaKCHMaJbHbIE BEIMYMHBI 3arpsA3HEHUS JIaxe
3aHIDKEHBI HM3-32 HEIOCTATOYHON IJIOTHOCTH CTaHIMU mpoboordOopa. [loarBep:kneHueM 3TOMY
CITyXUT 1mpoda, otoopanHas B 1991 r. B cpeaHelt yacTu npyaa-oxjaaJuTelis C aHOMaJIbHO BBICOKHM
conepxanuem PH 4180 Ku/km? ctponnus-90 u 54143 Ku/xm? nesus-137.

OO0mue 3amacel y-u3iydareield B TOHHBIX oTiIokeHHsX oreHuBaroTcs B 15000 Ku, B Tom
qucie B 5-KM 30HE OT ycTbs cOpocHoro kaHaina - 9000 Ku. 3anacse! nesus-137 no Bcemy Bogoemy
cocrapisitoT npumepHo 1500-4500 Ku, a B 6mmkaeid 3oue - 200-2500 Ku; 3amacer crponnusa-90 -
cootBeTcTBeHHO 1500-2000 r 400-900 Ku. HaGiromaeTcss MOHOTOHHBIN CHa/l aKTUBHOCTH JOHHBIX
OTJIO)KEHUH OT cOpPOCHOr0 KaHaja K FOKHOM YacTh mIpyAa M IOCIeaylolllee HapacTaHHe ee I0
HaINpPaBIICHUIO K BOJOMOABOsIeMY kKaHaimy. ComepskaHnne oCHOBHBIX PH B JOHHBIX OTJIOKCHHSIX
kojneosercs B npenenax: 150-7100 uKu/kr ne3ms-137, 88-1900 nepus-144 u 1140-6020 uKu/xr
cTpoHIMA-90. 3amachkl paguOaKTHBHBIX BEIIECTB B MPYAC-OXJIATUTEIIC MOTYT B KaKOH-TO Mepe
MIOTIOJHSATHCS 32 CUET JOXKACBBIX CTOKOB C MPHJICTAIONIECH TEPPUTOPHUH, TI€ yIAeIbHAsS aKTHBHOCTh
oy jpocturaer okono 1100 uKwu/kr. MomHocTs 1036l B JOHHBIX OTIIOKEHHUAX cocrasiseT 1-40
Mpaj/d.

3HauuTenbHas dYacth PH, momagmarommx B BOJOEM, CBS3BIBACTCS  TICPBHUYHBIMU
MpoayleHTaMu - BoAHbIMU pacTteHussMu. Okono 80-90 % ux moctymaer B pacTeHHs] U3 BOJHOM
CpeIbsl 4epe3 BCIO MOBEPXHOCTH TeJa, OCOOCHHO JHUCThS, a octaimbHbie 10-20 % - w3 JOHHBIX
OTJIOKEHHH Yepe3 KopHeBYyto cucteMy [12]. Pactenus HakamauBaroT 3HaYMTeIbHO Oosbie PH, yem
ux coaepxkutcs B Boze. B 1988 r. o6mee xonmnuectBo PH, cocpeoTOYEHHBIX B BOAHBIX PAaCTEHUIX
pyAa-oxXJaguTeNs, COCTAaBIsUIO B Pa3HBIX TOYKaxX BojoeMa u B pasHbie ce3oHbl oT 500 mo 15000
HKw/kr. Cpenn obmiero Habopa PH B HamOONBIIMX KOHIIEHTPAIMSIX HAKAIUTMBAIACH Lepuii-144
(63-2600 uKw/kr), pyrenmii-106 (34-2100), me3mii-134 (72-1100) u me3mii-137 (33-1100).
Conepxanne ctpoHus-90 B pacrenusx cocraBmsuio okoino 370 aKw/kr. K 1990 r. ymenpHas
aKTUBHOCTh OCHOBHBIX PH - mesus-137 u uesus-134 B BOAHBIX pacTeHHSX (PpAECThI) Mpyna-
OXJIAIUTEJISI 3aMETHO CHU3HJIACK - B 001Iei ciokHocTH 10 27-390 HKu/kr. B mocnemyromme roast
HaOII0a70Ch JanbHEeiIIee CHUKEHHE YPOBHS paJAMOaKTHUBHOCTH pacTteHuil. B 1991 o B
BOJIOPOCIISX KOHIGHTparus 1e3us-137 Haxommnack B mpenenax: jserom 29-200 u ocenwio 5,6-74
HKw/kr; nesmus-134 - coorBerctBeHHo 2,8-15 u 2,3-7,5 HKw/kr; xoHmeHTpamus ctpoHuus-90 He
npepimania 67 HKw/kr. A B 1993 r. koHmentpamus me3us-137 u me3us-134 konebanach B
TpocTHHKE 0T 2,9 110 3,9 HKu/kr, B porose - ot 62 1o 120, B paecrax - oT 52 10 57 ¥ B HUTUATHIX
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Bogopocisx - oT 200 no 260 uKwu/kr. M3 Ha3BaHHBIX BUJIOB pacTeHU HAMOObIIEH CTOCOOHOCTHIO
HakarmBaTh PH oTmuaroTcss HUTYATBIe BOJOPOCIH, 32 HUMH HJIET POro3 W Jajiee - PACCTHI.
TpocTHHK OOBIKHOBEHHBIHN 3aHIUMAET B TOM PsiIy TIOCIEIHEE MECTO.

W3 BO3AyIIHO-BOJHBIX pAacTEHUWW B IMpyJde-OXJIaauTene, Mo JaHHeIM HMHcTHTyTa
ruapoounonorun HAH VYkpaunsr [8], B 1989 r. BcTpeuanuch TpPOCTHHK OOBIKHOBEHHBIH, pOTr03
Y3KOJMCTHBIN U MIUPOKOJIMCTHBIN, CYyCaK 30HTUYHBIHN, U3 MOTPYKEHHBIX - YPYTh KOJOCUCTAsI, PJECT
MIPOH3CHHOIMCTHBIN, TpeOeHYaThlii W IJIaBalONIMi, POTONMCTHUK TEeMHO-3eJeHblid. Hambonee
pactpoCcTpaHEHHBIM BHUJIOM OBLT TPOCTHHUK OOBIKHOBEHHBIW, Ilnmomians, 3aHsTas BICIICH BOJHOMN
pacTuTenbHOCThIO, He mpeBblmana 1 ra (oxomo 0,04 % Bcell akBaTOopuHM BojoeMa). 3aracel
pactutensHoCcTH cocTaBisui 10-15 T chipoit Macch! Wi 4-5 T CyXOid.

BumoBoil coctaB BOAHON pPACTUTENHHOCTH TpyAa-OXJaAWTeNs 3a mocleanue 4 roaa
CYLIECTBEHHBIX HM3MEHEHM He nperepnen. Ilo-mpexxHeMy W3 BO3AYIIHO-BOJHBIX PACTCHHU
JOMUHUPYET TPOCTHUK OOBIKHOBEHHBINM, BCTPEUAIOLIUICS Y3KOW MPEepBIBUCTON TOIOCON BIOIH
OeperoBoil 30HBI, BTOPOE MECTO 3aHHMAIOT POTro3 Y3KOJUCTHBIA M POTr03 MIUPOKOJHMCTHBIM.
[TorpyeHHBIC pacTeHHs MPEACTABICHHl B OCHOBHOM POTOJIMCTHUKOM, PIECTAMH W HHUTYATHIMHU



BojopocisiMi. Bo3MOXHBIE HM3MEHEHUST B  KOJMYECTBEHHOM Ppa3BUTHH  PaCTUTEIbHOCTU
TUTAHUPYETCS MCCIIEIOBATh B OCIEIYIOLIHE TOIBI.

BropuuHpiM 3BEHOM B TMHUIIEBOW IIEMM HOKOCHCTEMbI, KaK HW3BECTHO, SIBISAIOTCA
HETOCPEICTBEHHBIC MOTPEOUTENN TEPBUYHON MPOIYKIIUHU, T. €. BOJHBIX PACTEHUH U UX OTMEPIINX
octaTkoB. K HUM OTHOCATCS B OCHOBHOM O€CIIO3BOHOYHBIE KUBOTHBIE M PACTUTEIILHOSIHBIC PHIOBI.
Conepxxannie PH B 300MIaHKTOHHBIX OpraHM3Max B YUCTOM BHJE HE OIpPENEISIN, TaK Kak B
0TOMpaBIIKXCS MPOOax 3HAYUTETbHBIM 00beM 3aHUMAH IJIAHKTOHHBIE BOJIOPOCIIH, OTHOCSIIIHECS K
NepBOMY 3BEHY NUINEBOH nenu. B Takux mpobax yaenbHas aKTUBHOCTH 1e3usi-134 u ne3us-137 B
1990 r. cocraBmsna 15-1100 uKu/kr; mokazatenu 1991 u 1992 rr. He BBIXOIWIIN 3a OTH HPEIEIIBI.
YpoBeHb HAKOIUICHHUS Le3Us CECTOHOM ((puTo-, 300IUIAHKTOH, MAETPUT M COMYTCTBYIOIIHE
0aKkTepuu) 3aBUCUM I0-BUUMOMY, OT BO3pAacTa MIAHKTOHHBIX OPTaHU3MOB, . KX BUIOBOIO COCTaBa,
MHTCHCUBHOCTH (DOTOCHHTE3a, COCTOSIHUS BOCIPOM3BOJCTBA M pocTa, He HCKIIOYeHO TaKxke
BIIUSTHUE HA PAJIMOAKTUBHOCTh CECTOHA 3arpsi3HEHHBIX YaCTHUI] WIIOBBIX OTJIOKEHUH, KOTOPbIE MOTJIN
MOJTHUMATHCS B TOJIILY BOJBI B IEPHO]T BETPOBOTO MEPEMEIIMBAHUS BOJAHBIX MAacC M OKa3bIBAThCS B
otOupaeMoii mpooe.

N3 0ecro3BOHOYHBIX JKMBOTHBIX, OOWTAIOMIMX HA PA3JIMYHOM TBEPAOM IOABOIHOM
cyOcTpare, B MpyJe-OXJaJuTeNe BCTPEUAIOTCS B 3HAYUTENBHBIX KOJIMYECTBAX MOJIIIOCKH, B
OCHOBHOM Jipericcena. CymMMmapHast y/ieiabHas akTUBHOCTD 11e3usi-137 u ne3us-134 B MATKUX TKaHIX
npeiiccensl coctaisia B 1987-1989 rr. 206 - 331 uKu/kr, B 1990 u 1991 rr. - cooTBeTcTBEHHO 32-
250 u 35-110 uKwu/kr. PakoBuHa npelicceHbl HakaruMBaeT 1e3us-137 u nesus-134 B 2,5-2,7 pasza
MEHbIIIe, YeM caMo Teno. B paifone cOpoca mogorpeTbiXx BOJ KOHLIEHTpAlUs IIe3usl B JIpeiiccene,
BCJICJICTBHE YTHETCHHUS MOBBIIICHHOW TeMIEpaTypoi ee >KU3HEHHBIX MPOIECCOB, OKa3bIBaeTcs B 2,8
pa3a MeHbllle, YeM Ha HeoOOTrpeBaeMOM y4acTKe BOJOeMa. 3aMETHOE CHUKEHHE PaIMOaKTUBHOCTH
MOJUTIOCKOB 0TMeueHO B 1990 .

3amacbl MOJUIIOCKOB B MpyJe-OXJIaJuTeNe HAMU HE MCCIENOBAINCH, OJHAKO, CYIS IO
MHTCHCUBHOCTH 00pacTaHusi phIOOBOIHBIX CAJKOB M JIPYTUX IIOABOJHBIX MPEAMETOB, MOYKHO
3aKJIIOYUTh, YTO OHU HAIUIM 3[eCh BIOJHE ONAronmpusTHYIO Cpeay Uil CBOETO pPa3BUTHUAL
VYrHeTaromee IeiCTBHE paraliy Ha TOMYJISINIO IPEHCCeHBI IIOKa HE TPOCMAaTPHBACTCSI.

PactutenbHosiAHBIE PBIOBI B UXTHO(AayHE MPYAa-OXJIagUTelNs MPEeACTaBICHbl B OCHOBHOM
OenbiM U mecTpeiM TONIcTONoOMKamu (Hypophthalmichthys molitrix Val; Aristichtis nobilis Rich.),
3aBe3eHHBIMU Ha YKpauHy B MpexxHUe rojbl u3 Kutas. AHanu3upoBaiuch pelObl, HATYTUBaBITHECS
HETIOCPE/ICTBEHHO B BOJIOEME U COJIEPIKABIIMECS B CETUATHIX CaJKaX Ha MOHTOHAX, HaunHas ¢ 1987
no 1993 rr. Bo3pact ux - OoT AByX-Tpex JeT B Hauyaje MoHuTOpuHra o 8-10 jmer k KoHIy
yKazaHHoro nepuoja. CpeaHsist JUIMHA PbI0 U3 CETHBIX YJIIOBOB COCTaBIsUIa: OEJIOro TOJICTOIO0MKA
78 cm (komebanus 19-98 cm), mectporo Ttoncronobuka - 91,8 (75-110), ux cpemHss macca
cooTBeTCTBeHHO 7,8 M 12 kr. [[NTHA TOJICTOIOOMKOB U3 CaJKOB OBLITA MOMEHBIIIE - B CPETHEM OKOJIO
52-62 cMm. PanuonoruueckoMy MCClIeIOBaHUIO MOJBEPrajiuch exeroano 10 150 k3. peid pa3HOro
Bo3pacta. [Ipu sTom oTOMpanuck TPOOKI MBIIII, KOCTEH, TOHA, IEYCHHU U KEITYA0YHO-KUIIEYHOTO
TpakxTa.
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Cpenu wuccienoBaBIIMECS] OPraHOB W TKAaHEM MaKCUMalIbHOM YAENbHOW aKTHMBHOCTHIO
ocHoBHOro PH - me3us-137 ornuuanuce wbimiel. [lo romam ee  cpenHue mokasarenu

pacnpenenstoTcs TakuM oopazom: B 1987 r. - 2490 uKw/kr; 1988 - 1010; 1989 - 700; 1990 - 410;
1991 - 232; 1992 - 209 u B 1993 - 184 uKwu/kr. Heckonbko OoJiee HU3KHE IMOKA3aTeIN YICIIbHON
akTUBHOCTH 3TOro PH orMmeuens! B ronagax Oemoro tojcronoduka: B 1987 r. - 2100 uKwu/kr; 1990 -
280; 1991 - 113; 1992 - 93 u B 1993 - 88 uKwu/kr. Kak Buamm, 3a mepuon ¢ 1987 mo 1992 rr.
ylIenbHas aKTHUBHOCTh Ie3us-137 B MbIIIIaX W TOHaAax Oeloro ToJCTONOOMKA BechbMa
CYILIECTBEHHO cHU3MIach. OCHOBHO criaj ee nmpou3oiien B TeueHune 1988-1989 rr. (puc. 2).



Puc. 2. lunamuxa conepxanus 1e3usi-137 B

opraHax M TKaHsax 0eyoro TOJICTOJIOOMKA
X80t

Conepxxanue ' JAKTUBHBIX BELIECTB B
TeJe TMEeCTPOro TOJICTOJ0OUKA | yom :I0OBAJIOCH TOJIEKO B 1993
I. Cpennsist yJeIbHas N i SHOCTb ne3usi-137
cocTaBiisiIa B MbIimax 216, B 'ﬁ_m_ | ax - 92,7, B meueHu -
51,3 u B xoctax - 68 uKw/kr. g HUBast MeCTporo
TOJICTOJIOOMKA TI0O  YPOBHIO S ool sueHHoct PH ¢ Oenpim
TOJICTOJIO0MKOM, MOKHO § 3 [HTh IPEBBILIECHHE
CPEIHETO COJACpKaHUs IIe3HsI- -%m_ s ero rreyednu Ha /0 %, B
MbIax - gHa 14 %, B KocTax u e @ax - H"Ha 4-5 %. DtHm
paznuuus CBSI3aHBI, o- ol Vi MOMY, c pa3HBIM
ypoBHEM OOMEHa BEHICCTB Y A OUIMYHUAMH B HX
MUIIEBBIX CIICKTPax.

IIpn CpaBHEHUU I R TR TR 2 7 HON aKTUBHOCTHU LIE€3Us-
137 B opranax u TKaHsx 0ejoro TOJICTOJIOOMKA W3  Pa3HbIX
MecT oOurtaHuss (caaku U OTKPBITHIN BOJIOEM) HE
BBISIBJICHBI JIOCTOBEPHbIE pasauuus €€ B MBIIIIAX,
Ie4YeHu, TroHamax. B To ke BpEMsl y/ieJIbHasi aKTUBHOCTD B
KOCTSX Yy PpbIO U3 CajaKoB OKa3ajach JIOCTOBEPHO BBILIE,

4eM u3 mpyaa-oxiaauteis (B cpeaneM 166 mpotuB 74 HKw/Kr), 4TO0 MOKHO OOBSCHUTH MEHBIIICH
MOJIBUKHOCTBIO PBIO B YCJIOBUSX CaAKOB. Y pbI0, HAaXOIAIIUXCS B CBOOOJHOM Haryje,
MIPOCIICIKUBACTCSL CHIDKCHUE PATMOAKTHBHOCTH OT XOJOJIHOTO TMEepHoja roja (OKTIOph-ampenb) K
TerioMy (Maii-CceHTOph) B KOCTSX M IOJIOBBIX jkene3ax (cooTBercTBeHHO Ha 25 m 33 %). B
MBIIIAX U IEYCHH U3MECHEHUS HEJOCTOBEPHBI.

W3 wucciaenoBaHHBIX HaMH PBIO TPyAa-OXJIaAUTeNss K TPEThbeMy 3BEHY IHILIEBOH Ienu
akocucteMbl oTHocuTes kapn (Cyprinus carpio L.). CpeaHsisi [uinHa B3AThIX Ha aHAU3 PBIO OKOJIO
69-70 cMm, cpemnsisi mMacca Tema /-8 kr. 3a mepuon ¢ 1988 mo 1993 rr. cpemnsis ynaenbHas
aKTHUBHOCTH 11e30si-137 B MbImmax kaprna ymeHbmmiaach ot 1353 no 202 uKwu/kr, B neuenu - ot 499
1o 51, B roHaznax - ot 734 no 79 uKu/kr. OcoOeHHO pe3KkHil craja paJioaKTUBHOCTH B OpraHax U
TKaHsx kapma mpousormen B 1989 r. B 1990 r. aktuBHOCTH Te3us-137 B MbIIax, MeYeHU H
MOJIOBBIX JKeJle3aX CHU3Wiach Mo cpaBHeHUio ¢ 1988 r. coorBercTBenHo Ha 70, 77 u 74 %. B
MOCIICAYIONUE TOABl PAJMOAKTUBHOCTh B HUX MPOJOJDKANIA CHIDKATBCS, XOTS W C MCHBIICH
ckopocThio. Cpenu HCCIeOBaHHBIX OPraHOB M TKaHEW HamOobllas 3arps3HEHHOCTh, KaK Uy
0eJIoro TOJICTOJI00MKA, OTMEYEHA B MBIIIEYHOHN TKAHH.

WHTpoaylMpOBaHHbBIH B MpyI-oXiaauTedb KaHanbHbI com (Ictalurus punctatus Raf.) mo
CICKTPY THUTaHUS 3aHUMAaeT TPEThE-YeTBEPTOC 3BEHO THINEBON IeNH. 3arps3HCHHOCTh €ro
palMOaKTUBHBIMHU BEUIECTBAMH TaKXe 3HAUUTENbHO yMmeHbInunach 3a 1988-1993 rr. OcobGenHo
pe3Koe CHIKCHHE YNIeIbHOW aKTHBHOCTH 1ie3us-137 Habmomamock B 1989-1990 rr., korma oHa 3a
nBa rona (¢ 1988) ymenpmmmace B Mmbimmax B 4 pasa (¢ 2477 no 640 uKw/kr); B 1993 .
pPaJIMOaKTUBHOCTH cocTaBisuia 217 HKu/kr. B eueHn cpeHssl yaebHass akTHBHOCTh CHU3HIIACH OT
583 uKw/xr B 1988 r. no 87,7 - B 1993 r.; B roHamax 1 KOCTHOH TKaHU - COOTBETCTBEHHO OT 202 u
312 uKw/kr B 1990 r. no 114 u 90 aKx/kr B 1993 r. C 1992 o 1993 rr. yaenbHas akTHBHOCTH
KaHaJbHOI0 COMa CHU3MIACh B OCHOBHOM Ha 41-61 %.
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Hakownerr, ueTBepTOe 3BE€HO MUIIIEBOM LIEMH B MPY/Ie-0XJIaTUTeNe MPEICTABICHO TUTUYHBIMU
XHIIHUKaMu - comoM eBporneiickum (Silurus glanis L), cymakom (Lucioperca lucioperca L.) u
mrykoit (Esos lucius L). B ceTHBIX ynoBaX OHH BCTPEYAKOTCS CPAaBHUTEIBHO PEAKO, MPHUEM COM
eBPOTICHCKHH U II[yKa - B OCHOBHOM KPYITHBIX pa3MepoB (mmuHoi okono 100-110 cm), a cyxak - ot
30 no 85 cm. Ilo cpaBHeHMIO C JPYrUMH BUAAMHU PBIO, PACCMOTPEHHBIMU BBIIIC, XHUIIHUKU
3arpsisHeHbl PH Hanbonee cunbpHO. CpenHss yaenpHas akTUBHOCTH 11e3usi-137 coctasmsiina B 1987 r.



B MbImnax cymaka 4092 uKu/kr (konebanus 1730-8600), B meuenu - 4345 (3690-5000) u B ronamax
5400 uKwu/kr, a B 1993 1. - coorBercTBeHHO 614 HKH/kr (360-1200), 684 (430-920) u 513 uKwu/kr
(470-670). Kak u y apyrux BHIOB pbIO, Y Cy/aka OCHOBHOE CHH)KEHUE PaJHOaKTHBHOCTH OTMEYEHO
B 1989 r. Bo Bcex aHAMM3UPOBAHHBIX OpraHax M TKAHSX Cy/aka yiellbHas aKTHBHOCTH 1e3usi-137 B
TEIUTBIA IEPUOJT TO/Ia 3aMETHO BBIIIIE, YEM 1 XOJIOHBIH.

B 1993 r. yaenbHast akTHBHOCTH 11e3usi-137 HaxoQuiaach B MBIIIIAX cOMa €BPONEHCKOro Ha
ypoBHe 643 HKwu/kr, B meuenu - 247 u B roHamax - 350 HKwm/kr. Eme Oonee 3arps3HeHHOU
okazanach miyka. B 1993 r. B ee mpImmax copepxkanach akTUBHOCTH 1e3us-137 1090 uKw/kr, B
neuend - 490 u B ronamax - 535 uKwu/kr.

OrnenuBas cremneHs 3arpszHeHHoctd PH peI0 npyaa-oxmagurens, ciaeayeT OTMETUTh, 9TO 3a
nepuon ¢ 1987-1988 rr. mo Hactosmee BpeMs BO BCEX PACCMOTPCHHBIX BHAAX OHA BeChMa
CYIIECTBEHHO CHU3MIACh. DTO CBHJETEIBCTBYET 00 YIyUIIEHUHN PATHUOIKOIOTHIECKON 00CTaHOBKU
npyna-oxjaautens. OCHOBHBIM HMCTOYHHUKOM PpPagdOaKTUBHOTO 3arpsi3HeHHss puid ¢ 1990 r.
sBistFoTCs 1e3uii-137 (~90 %) u uesnii-134 (-10 %). 3HaunTeNbHOE YMEHBIICHUE PAIHOAKTHBHOCTH
B OpraHax W TKaHsx pbi0 HaOmoganock B 1989-1990 rr., korga Takke 3HAYUTEIHHO CHH3WJIACH
PaJIMOAaKTUBHOCTh BOJBI M BOJHOW PACTUTEIBHOCTH. M3 MCCIETOBAaHHBIX OPraHOB M TKaHEH phIO
MaKCUMAaJIbHOW CIIOCOOHOCTBhIO K HAaKOIUICHUIO PaJMOAKTHBHBIX BEIICCTB OTIMYACTCS MBIIICYHAS
TKaHb, B OTACIBHBIX CIy4asX - TaK)Ke INEYCHb W IOJIOBBIC Keye3bl. OTMEYEHO, YTO CEeMECHHUKH
HEKOTOPBIX BUAOB pbIO (0enoro ToyCcTOIO0MKA, COMAa €BPOIEHCKOro, IMYKH) WMEKT MEHBIIHN
npeael HakomieHusa PH o cpaBHEHHUIO ¢ IMYMHKAMH.

Tabmuna. YaenbHast akTUBHOCTH 1e3usi-137, HKw/kr, B opraHax u TKaHSX pbI0 pa3HBIX

TPO(PHUUECKUX YPOBHEH
Bun peiOb Mpmner | Koctu  PKenynouno-kumeunsiii| Ileuens | 'onanbl
TPAKT
beblil TosIcTOI00MK 184 58 654 30 88
[lecTpblit TOICTOIOOMK 216 60 68 51 93
Kapn 202 214 106 51 79
CoM KaHaJIbHBIN 217 90 100 87 114
CoMm eBponeicKuii 643 173 280 247 350
Cynak 614 358 523 684 513
[yxa 1090 600 540 490 535

Bce paccmorpenHsbie BUIbI pIO 1o 3arpsisHeHHOCTH PH nensrces Ha aBe rpynmnsl (Tabiauna).
B nepByto U3 HUX BXOIAT OeNbIil U MECTPbIA TOJCTOJOOMKHU, Kapl W KaHAJIbHBINA coM. YenbHas
aKTUBHOCTb 11€31s-137 B OOJIBIIMHCTBE UCCIIEAOBAHHBIX OPraHOB U TKaHEH 3TUX phI0 HAXOJMIIACh B
1993 r. mpuMepHO Ha OJHOM YPOBHE C HEOOIBIIMMH OTKJIOHEHHUSMHU. JIUIIb B KOCTSX Kapra
cojiepKaHue 11e3HMsl HAMHOT'O TPEBBIIIAIO 3TOT MOKa3aTelb y JAPYIUX BHJIOB PHIO MEPBOM TPYIIIIHL.
Bropyro rpynmy pub® mpeacTaBISIIOT COM €BpPONEHCKHM, Cylak M IIyKa. YJeldbHas aKTUBHOCTH
ne3us-137 B opraHax u TKaHsX peI0 3Toi rpynmnsl B 3-6 u Oosee pa3 BbIIIE, YeM B PbIOax MepBon
rpynnsl. Habmoganucs 3HaunTebHBIE KOIeOaHus ToKa3aTelneil paJioakKTUBHOCTH UCCIIEJOBAHHbBIX
OpPraHoB M TKaHEH pbl0, OCOOEHHO XWIIHHUKOB, B Mpenenax BbIOOPKH, YTO OOBSCHsSETCS, MO-
BUJIUMOMY, IIMPOKUM CHEKTPOM MOTPEOJIIEMBIX KOPMOBBIX OOBEKTOB, Pa3IUYAIOIIMXCS Pa3HBIM
ypoBHeM 3arpsi3HeHHocTH PH.
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Kak wu3BecTHO, mMOsBICHHE B BOJOEMax HOBOro alOmoTHyeckoro akropa B BHJE
pPaZMOaKTUBHBIX BEIIECTB HE O€3pa3nyHO s HX OHKOCUCTeM. I[IpuMEHUTEeNbHO K pblOaM
OIIpEICNIEHHBIE J03bl M3JIY4YEHHs W TOCTyNalliux B opraHusM PH mnpuBogsar k HapymeHuro
IIPOLIECCOB  BOCIIPOM3BOJACTBA, YTHETCHUID TOPMOHAJIBHOW CHCTEMBI, DPAa3sBUTHA M pOCTa, K
CHIYKCHUIO MTPOJIOJDKUTEIILHOCTH JKU3HH U YBeNMUeHHI0 cmepTHocTH [15, 20].



JIIst OTICHKH BIIMSIHUST PaUAIIMOHHOTO (haKTopa Ha TOJIOBbIC KJIETKU U XOJ1 SMOpPHOTeHe3a y
pBIO B ycrnoBusx npyaa-oxmamutenss YADC Obut n30paH B KauecTBE 00BEKTa HCCIICIOBAHUN OCIbIi
TOJICTOJIOOMK, 3aHUMAIOIINK B YKOCHCTEME BOJOEMa BTOPOE 3BEHO TPOPUUECKOM [IEMU ¥ UMEIOIIHIA
00JIbIIIOE TTPOMBICIIOBOE 3HAYCHHE. Y JOOCTBO PAaOOTHI C TOJICTOJIOOMKOM COCTOUT B TOM, YTO €T0
MOKHO MHOTO JIET COJIEpKaTh KPYTJIOTOAMYHO B JICJICBBIX CaJKaX, YCTAHOBICHHBIX Ha MMOHTOHAX B
npyne-oxyaaurene, 6e3 xkopmieHus. [lumiel eMy CIy)KUT CECTOH, NMPOHMKAIOIIUN B CaaKu M3
OKpY’KaroIIel T BOBI TIPH BOJJOOOMEHE.

JU11 ICKYCCTBEHHOT'O BOCIIPOM3BOCTBA MCIIOJIB30BANIM Mpou3BoauTenel poxxaenus 1985 r.
B anpene 1986 r. oHu B rogoBajioM Bo3pacTe ObUIM 3aBE3€HBI Ha TPYA-OXJIaJUTENIb U Pa3MEIICHBI B
JEeNEBBIX CaJIKax, IJIe HaXoAATcs 1o Hactosuiee Bpems. B 1986 r. B pesynbrate aBapum na YADC
OHHU B MOJIOJIOM BO3PAcCT€ IMOABEPIIUCH MOIITHOMY PaIUallHOHHOMY OOJYYCHHIO M B TIOCIICTYIOIIHIE
7 JeT UCTBITHIBAIA XPOHUIECKOE BO3ACHCTBHE paUalliU KaK ITyTeM BHEIIHErO OOJY4YCHHS, TaK H,
B OCHOBHOM, BHYTPEHHETO NIPU MEPOPATHHOM TOCTYIUICHUU B OpraHu3M 3arpsisHeHHoro PH kopwma.
MomrHocTh 10361 00mydenus peid B 1986 r. mocturana 150 P/ron, B Tom uncie okono 30 P 3a cyer
y-uznyuyateneid u 100-120 P - 3a cuer obnydeHus P-yactuniamu. B yieTHUN mepuoj MOIIHOCTD
n030BOM Harpy3ku cocrasisuia 0,5 P/cyr, a B 3umunii nepuon - 0,25 P/cyr.

Cpennsisi JJIMHA TMPOU3BOJAUTENCH O€JI0ro TOJICTONIO0MKa Koyiebanach B pa3HbIE TOJbBI B
npenenax 51-62 cm, cpenusis macca tena - 3,0-4,4 kr. MOIIHOCTB /10361 OOJTyUEHUS MTOJIOBBIX JKee3
puI6 B 1987 1. cocraBnsna 2,2+10° u 1,4¢10° I'p/a 1o - u B-u31IydaTensM cOOTBETCTBEHHO.

JIist cTUMYITMPOBAHUS JTO3PEBAHMSI CAMOK M CaMI[OB MPUMEHSIIM METOJ THUIO(HU3aPHBIX
uHbeKIuii [16]. 3pernbie MooBbIe MPOIYKThI MOTYYaTd OOBIYHBIM CITIOCOOOM.

Cpennsisi pabodvasi IJIOJJOBUTOCTh CaMOK Kosiebanachk B pasbie roabl oT 125 mo 400 Teic.
UKPUHOK W TIPAaKTUYECKA HE OTIMYAIACh OT IUIOJIOBHTOCTH OJIHOPA3MEPHBIX MPOHU3BOJIUTEIICH,
BBIPANIMBACMBIX B PHIOOBOIHBIX XO3SAHCTBAX 3a MpeAesiaMu 30HBI OTUYXKICHHS. [11010BUTOCTH
CaMIIOB TaK)X€ B OCHOBHOM HE BBIXOJWJIA 3a PAaMKH IIOKa3aTelied, XapaKTepHBIX s OeIoro
TOJICTONOOHKA - 00BEM IAKYIATA JOCTHTan B cpenaeM 3,5-10,0 cm®.

Cpennuii 1uaMeTp OBYJIHPOBABIIMX HKPUHOK OEJIOT0 TOJNCTONOOMKA OOBIYHO COCTABIISIET
1,1-1,3 mm [17, 18]. B ycioBusix npyaa-oxJiaauTelis OH OKa3aics HecKoybko Bbiie (1,22-1,46 mwm).
VYBenuyeHne nuamerpa UKPUHOK B psae mapTuil ukpsl 10 1,4-1,46 MM NmpoHUCXOAMIIO 3a CYeT
YaCTUYHOTO OBOJIHEHUSI TIOJIOCTH MEXAY SIHIEKIETKOW M SHIEBOM OO0OJOUKOW B pE3ysbTaTe
nepe3peBanus. YTo KacaeTcsl IPYrMX MapTHUHl HUKPHI, B HMKPUHKAX KOTOPHIX HE OTMEYaloCh
MTOSIBJICHHUST OKOJIOKEITOYHOTO TPOCTPAHCTBA, TO YBEIMYCHUE PA3MEPOB SHI[ CBA3aHO C JAPYTUMHU
npuurHamu. [I[puHUMas BO BHUMaHUE JIaHHBIC Psifia aBTOPOB O TOM, YTO MaJlble O3Bl Paualluu y
pasHBIX TPYII OPraHU3MOB CTUMYJIUPYIOT MpPOIEecChl pa3Butusi ¥ pocra [10, 12], MoxHO
MPENINONIOKUTETFHO OOBSICHUTh  YBEJIMYEHHE pa3MepoB HMKPHUHOK O€Ioro  TOJCTOIOOMKA
CTUMYJTHPYIOIIMM BIMSIHHEM MaJIbIX JI03 paJHalid Ha BOCIIPOU3BOJIUTEIBHYIO cHCTEMY. B ombiTax
Ha OOIIMTAaX CTaJUH MPOTOIMJIA3MAaTHYECKOTO POCTa Y THIISUIMHU TaKke ObLIO Mmoka3aHo [7], uro mpu
JUTATEITFHOM MPEOBbIBAHUN PBIO B pacTBopax cTpoHIusA-90 ¢ xonmentpamueir ot 0,1 mo 10 aKwu/n
MPOUCXOUT 3HAYUTEIHFHOE YBEIMYEHHE IO CPABHEHHIO C KOHTPOJIEM aOCONIOTHOTO 3HAYEHUS
o0bemMa muTorUIa3Mbl. [Ipu W3ydeHWM BIWSHUSA HU3KO()OHOBOW pajvanvi Ha 3MOpPHOHAIBHOE
pa3BUTHE Kapma U CcepeOpsIHOro Kapacsl YCTaHOBIIEH, B YACTHOCTH, IMOJIOKHUTENbHBIA 3¢ deKT
XPOHUYECKOTO OOJIydEHHSI, TPOSBUBIIHMICS B YBEIMUCHUH Pa3Mepa MOIOMBITHBIX JTHIHHOK [9].
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OceMeHEHHYI0O WKpY HMHKYOMpoBaiu B ammapartax Tuma Beiica ob6semom 100 1 mpum
Temreparype B pasHbie roasl or 20-23 no 22-24° C. B mauane HepectoBoro ce3ona 1993 r.
TeMrieparypa Bojsl qocturaia 26° C. Konnentparus mie3us-137 u ctpormnus-90 B Bojie cocTaBisia
coorBerctBeHHO 0,11 1 0,15 uKwu/1.

[TporieHT OTUTOIOTBOPEHUS MKPHI OMPEICIISUTA Ha CTAIUU MOPYJIBL. Y MHOTHX IMapTHH UKPBI
oH npesbian 90 % (B oTAEIBHBIX ciiydasx - okoio 96-98 %). PasButie HKpbl BRICOKOTO KauecTBa
MPOUCXOAMIO 0€3 OTKJIOHEHHWH OT HOPMBI (32 HOPMY NMPUHUMAEM IMOPHUOTEHE3 TOJCTOJIOOMKA Ha
pPBIOOMMTOMHUKAX 3a MpeneiaMu 30HbI). HapylieHus B pa3BUTHH BCTPEUYAINCh B KaXIOH mapTuu
HKPBI B HEOOJIBIIINX KOJIMYECTBAX, OOBIYHBIX JIJIsI OEJIOT0 TOJICTOJI00MKA, HE MPEBBITIAONuX 5-6%.



[Tpu mHKyOaUK UKPBI CPEAHETO U MJIOXOT0 KayecTBa KOJIMYECTBO MKPUHOK C Pa3InYHBIMU
anoManusmu B pasputuu jnocturano 50-70 % m Gonee. OcHOBHAs mMacca MX OTMHUpalia B MEPUOT
racTpyJasiiuu, U O BBUIYIJICHUS W3 O00OJIOUKH BBDKMBAIM HEe Oosiee 3-5 ypOAIUBBIX 3apOAbIIICH,
KOTOPBIE BCKOPE TaKXKe IMOTHOaIH.

B sMmOpuoreHese pacTUTENBbHOSIAHBIX pPBIO, Kak M3BECTHO, BCTPEYAIOTCS aHOMAIIUU
npoOieHus OIacTOUCKA, 3aKITIOYAIONINECs B HECUMMETPHYHOCTH PACTIONOKEHHUS U H30BITOYHOCTH
0J1aCTOMEPOB, B OTHICIUICHUH OJHOTO WJIM HECKOJIbKMX M3 HUX OT Onactonepmbl. MkpuHku c
TaKUMH HApYIICHUSMH Pa3BUTUS B OOJBIIMHCTBE MOTHOAIOT B NEpUOA TacTpyisiiuu. Ha srtame
OpraHoreHnesa, Korjga npoucxoaar auddepeHuans 3apoAbIIIEBbIX IIACTOB M 00pa3oBaHUE
3a4aTKOB OCHOBHBIX OpPTaHOB 3apOJblla, AHOMAJIUH MPOSBIAIOTCS Yallle BCErO B HCKPUBICHUU
XOpAbl B TOPU3OHTAIBHONM M BEPTHKAIBHON IUIOCKOCTH, B HEJOPA3BUTHM TOJOBHOTO WU
XBOCTOBOTO OT/IEJIOB, B OOpa30BaHUU BOJSHKU OKOJIOCEPACYHON MOJOCTH. 3apOABIIINA C TaKUMHU
YPOACTBAMH HEXU3HECIOCOOHBI M MOTHUOAIOT OOBIYHO €Il€ 1O BBUIYIUIEHHS W3 OO0OJOYKU WM
BCKOPE TI0CJIE BBUTYIIICHUSI.

VYka3aHHbIE aHOMAJIUU MOPHOHAIBHOTO PAa3BUTHS OEJIOro TOJCTONOOMKA BO3HHUKAIOT MPU
NEepe3peBaHUN CaMOK WJIM HECBOEBPEMEHHOM CIIKMBAaHMHM OBYJIHMPOBABIIEH HWKPBI, O[T
Bo3eiicTBUEM HeOmaronpusaTHbIXx TemmepaTyp (Huxke 20° C u Boime 26° C) U KUCIOPOJHOTO
pexuma (Hmke 5 mr/ia) B mepuon wHKyOanuu ukpel [6, 11, 19]. B oGpasoBanuu aHoMainii B
sMOpuoreHese pold, HapsAIy ¢ BHEIIHUMHU (paKTOpaMU HEPEAKO BaXKHYIO POJIb UTPAIOT BHYTPEHHUE
MIPUYMHBI - PA3IMYHbIC HAPYIICHUS B PA3BUTHH, BOSHUKAIONIUE eIe Tpu ()OPMUPOBAHUH ITOJTOBBIX
MPOAYKTOB B OpraHM3Me CaMKH WJIM camila ¥ B TNEepuojJ HMX Haryla U CBSI3aHHBIE C
Pa3HOKa4YeCTBEHHOCTHIO PhIO [5].

B ompiTax TemrepaTypHbIi U KUCIOPOIHBIA PEKUM HHKYOALMOHHBIX ammapaToB ObLI
BIIOJTHE OJIATONIPUSATHBIM 1T AMOPUOHAILHOTO PA3BUTHS PACTHTEIBHOSIHBIX pBIO, Ipyrue
abuotuueckre (akTopbl (32 MCKIIOYEHHEM paJualii), BIUAIONINE Ha HOPMAJIbHBIA XOJ
sMOpHOreHe3a, B TMEpPHOJ HWHKYyOamMW HWKphl OTCYTCTBOBaIH. OBYIHMPOBABUIYIO  IOCIE
runo(u3apHbIX UHBEKIUN UKPY MONYyYald OT CAMOK CBOEBPEMEHHO, 0€3 3a/IepKKU €€ B MOJIOCTH
Tella, oceMeHsIM He mo3xke Kak 3a 20-25 muu mocie cuexuBanus. ClenoBaTelbHO, IUIOXO0E
KaueCTBO MKPBI Psiia CAMOK MOXKHO OOBSICHUTH TIepe3peBaHUEM MPOU3BOIUTENEH, HAXOAUBILIUXCS B
caJlkax Tiepell HEpEeCTOBOW KaMITaHUEH MpH pe3Ko MOAHsBIIEHcs Temmeparype Boau qo 28-30° C.
Ckazanuch TakKe HE BIOJMHE ONarompusTHBIE YCIOBHS Haryjia pbl0 B MPEaIIeCTBYIONIUE
HEPECTOBOMY INEPHOY CE30HHBI. B TO e BpeMsi HET MOJHON YBEPEHHOCTH B TOM, YTO OTMEYaeMble
HapylIeHus B SMOpHOTeHe3e PACTUTENBHOSTHBIX PhIO HE SBISAIOTCA B KaKON-TO Mepe CleACTBHEM
BIIMSTHUS PAUallAN M IPYTUX 3arpSI3HUTENEH, TOCTYIIAONIUX B BOJIOEM.

[TpoaomKUTETFHOCTD 3apOABIIIEBOTO PAa3BUTUS B OMbITaxX coctaBisia 12 4 mpu 25-26 °C,
26 1 ipu 22-25 °C u 27 4 nipu 23,2-24 °C, 1. e. He BBIXOMIIA 32 OOBIYHBIE /ISl pAHHETO OHTOTEHE3a
Tojcronobuka npeaenst [3, 2]. [lepuoa BbUTyIUIEHHST SMOPHOHOB M3 00OJOYKH, B 3aBUCHMOCTH OT
TEMIIEPATypbl BOABI W HEKOTOPBHIX IPYrHX (PAKTOPOB, MOXKET JUTUTHCS B He3arpssHeHHbXx PH
ycaoBusax ot 2-3 1o 30 u u Gonee. B skcnepumenTax 1993 r. 3TOT mepuosa cocTaBisyl B OCHOBHOM
3-6 9, T. €. HAXOJUIICS B TIPE/IETaxX HOPMEI.

KonunuecTBo BHENTHE HOPMAIBHBIX CBOOOAHBIX dMOpHOHOB Konebanoch oT 20-30 mo 68-98
%. DTH TIOKa3aTeNH B IIEJIOM HE OTIMYAINCH OT BBDKHBAEMOCTH 3apObIIIeH OEIoro TOJICTOI00MKA
P HOPMAJBHBIX YCIOBHUSX COJAEPKAHUS TPOU3BOAUTENEH COOTBETCTBYIOIIUX pa3MepoB Ha
PBHIOONTUTOMHHKAX 32 TIpe/ieIaMy 30HBI.
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Poct nMUMHOK M MambKOB B CaJkaxX Jake B YCIOBHUSIX HEIOCTATOYHOW OOECIEYeHHOCTH
€CTECTBEHHBIM KOPMOM OBLT BMOJHE yAoBJIeTBopuTenbHbIM. Ceronmetku B Bo3pacte 120 cyr.
JIOCTHIJIM CpeAHEeW JIMHBI OoKoilo 12 cM W cpeaHedd maccel Tena 42 r. DTH TOKazarenu
NpUOMIDKAIOTCST K HOpMaM, PEKOMEHJOBAaHHBIM IMPH BBHIPAIIMBAHUH TJIEMEHHOTO MaTepuaa
PacTUTENBbHOSIHBIX PbIO [ 4].

BeiBoa. Takum oOpa3oM, HMcCIeIOBaHUsS MOKA3ald, YTO 3a MCTEKIINH TMOCIe aBapuu Ha
YADC nepuos paanodKooruueckas 00CTaHOBKA MPY/1a-0XJIAIUTEN 3HAYUTEIIBHO YIydInIachk, O



YeM CBHUJICTEIbCTBYET, B YAaCTHOCTH, PE3KOE CHIDKCHHE DPAIMOAKTHBHOCTH BOABI M PHIO Bcex
Tpopu4ecKux ypoBHEH. Pe3ynbTaThl ONBITHBIX PAa0OT IO HMCKYCCTBEHHOMY BOCIPOHM3BOJICTBY
PaCTUTENBHOAIHBIX PBIO (0eoro TOJICTONIOO0MKA) TAI0T OCHOBAaHHE IIOJIaraTh, YTO paJUalllOHHAs
CUTyalus TpyJda-OXJaauTellss HE OKa3blBaeT 3aMETHOrO OTPHUIATEIBHOTO BIMAHUS HA
BOCIIPOM3BOJMTEIFHYI0 CHCTEMY W paHHMH OHTOreHe3 dTux pbi0. HaOmromaBmmecs B
HKCHEPUMEHTAX 3aHMKCHHBIM MPOIEHT pPbIO, CO3PEBAIOLIMX IOCIE THUIO(PH3APHBIX HWHBEKLUH,
OTHOCHTEIBHO HHM3KHE IIOKa3aTenu pabouyeil IUIOJOBUTOCTH psAAa CaMOK M CaMIOB U
OIJIOZIOTBOPSIEMOCTH HWKpPBI OOYCIIOBIIEHBI, TJIABHBIM 00pa3oM, HEOIaronpUsATHBIMH YCIOBUSMHU
CoZIepKaHUs TIPOU3BOUTENEH B Ca/IKaxX, a TAKKE IEPEe3PEeBAHUEM MX IPH BBICOKHX TEMIIepaTypax
BOJIbI U HEKOTOPBIMH JAPYIMMHU NpuuuHaMu. CBSI3bIBaTh 3TH OTKJIOHEHHUS OT HOPMBI C JEHCTBHEM
paguanuy IMoKa HET JOCTaTOYHBIX OCHOBAaHWH, XOTS M OTPHLATh BO3MOXKHOCTBH IIPOSIBICHUS
panno3(h(HeKkToB Ha ypOBHE Pa3HBIX OMOJIOTHYECKMX CTPYKTYp OpraHu3Ma Henb3s. Jis perenus
3TOTO BOIpOCa HEOOXOANMO JajbHEHIIee H3ydeHHe Ha OOIIMPHOM MaTepuajie peakIuil MOJOBBIX
KJIETOK, SMOPHUOHOB M JTMYMHOK PBIO, KaKk HanOoJiee YyBCTBUTEIBLHBIX CTAJAUN KU3HEHHOTO ITHKIIA,
Ha BO3/JCHCTBHE HMOHU3UPYIOUIETO H3IYYEHHs C NPUMEHEHHEM HMXTHOJOTMYEeCKUX, (puzmosoro-
OMOXMMHUYECKUX U TEHETHYECKIX METO/I0B HCCIIEIOBAHU.
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I. B. Yopna, C. B. [leminos, B. I. Pacenko, b. M. TxopxeBcbkuii, C. M. XpamyHoB
BIIJINB TUMOTI'EHY HA TIPOJII®EPATUBHY AKTUBHICTbD CEJIE3IHKN HOPOK
B YMOBAX XPOHIYHOI'O OITPOMIHIOBAHHSA

[IpuBeneHo pe3ynbTaTH BIACHHUX JOCITIKEHD 10O BIUIMBY THMOTCHY HA IMYHOPEAKTHBHICTh OPTaHi3My IIiJ
JIIEF0 XPOHITHOTO OTIPOMiHIOBAHHS.

Bigomo, mo y TBapuH, ski mnepeOyBalOTh B YMOBax XpPOHIYHOTO ONPOMIHIOBaHHS,
BiIOYBa€ThCS MOPYIICHHS PEaKTUBHOCTI OPraHi3My, IO 3YMOBJICHO PO3BHTKOM | -Ae(imuTHOTrO
crany. Lle Bene 1o 3HauHOrO 3HMXKEHHs mpodidepamnii 1 qudepentianii T-miMdouuTiB, B OCHOBI
AKOi JIOKHUTH OloxiMiuHa Moam(ikamis B CHCTeMi peryssimii mMera®oii3My iMyHOKOMIETEHTHHX
KmitaH [1].

Ha croromni Haitbinbm edekTuBHUM naTodizionoriyHuM 3aco6oM aktuaii T-mimM¢oruTis
€ TUMOTEH.

Buxonsum 31 cka3aHOTO BHINE, METOK HAIIUX JOCTKEHb Oynao 3'SICyBaHHS BIUIUBY
TUMOTEHY Ha MpodiepaTUBHY aKTUBHICTH TIM(OIMUTIB CEJNE31HKM HOPOK, sKi mepe0yBaroTh B
YMOBaX XpOHIYHOT'O ONPOMiHIOBAaHHS.

VY rpymny (KOHTPOJb) BBIHILIN iHTaKTHI HOpKK Macow 1,24+0,12 kr y kinekocti 50 TBapuH,
AKI TPOTSATOM EKCIEPUMEHTY 1 B TONEPeIHI MepioJl He OTPUMYBAIHM SKUX-HEOYIb BIUIMBIB,
BIIMIHHMX BIiJ 3BMYailHUX yMOB BiBapit0. 3 MeTOK 3a0e3NeueHHs MOPIBHSAHHS pPE3YJIbTaTiB
€KCIIEpUMEHTIB BOHM OyJu IMpoOBelIeHI MPUOJIIM3HO B OJMH 1 TOM ke Yac POKy, L0 J03BOJHIO
HiBEJIIOBATH BIUIMB KJIIMATUYHUX 1 O10pUTMIYHUX (aKTOPiB

B npyry rpyny BBIIUIM TBapuHH, K1 epeOyBaiyd B yMOBaX XpPOHIYHOTO ONPOMIHIOBAaHHS,
B TPETI0 - TBapHHH, sKi MepeOyBajii B yMOBaX XPOHIYHOTO ONPOMIHIOBaHHS 1 SIKI OJepKayu
tuMoreH. [Ipenapar BBogunu npotsarom 10 auiB B 1031 0,02 Mr/kr.

T-niMporuTi BUAIMSIM HA KOJMOHKAX 3 HEHJIOHOBOIO BaToro [2]. @yHKuioHanbHUMA cTaH T-
CUCTEMHU IMYHITETY Bu3Hayaiu 3a gornomoroto PBTJI paaioizoronaum Metoiom [3].

V pe3ynbTaTi NpoBeIeHUX JOCHTIKEHb 3HalICHO, 10 Y TBApHH, K1 3HAXOWINCh B yMOBaX
XPOHIYHOTO ONPOMIHIOBaHHA, B1IOYBa€ThbCAd 3HAUYHE 3HIDKEHHS MpoJiiepaTUBHOI AKTHUBHOCTI
mimdoruTis. Tak, BarouenHs H-tuminuny B JIHK nimdoruTiB 3uu3mnock 1o 2743+175 imMn./xB y
nopiBHSIHHI 3 6207+223 iMm./xB B 1HTaKkTHIM Tpymi TBapuH, p<0,05, mo craHoButh 126 %
(Tabmwuis).

BBeneHHs TUMOTreHy ONpPOMIHEHUM TBAapUHAM 30UIBIIMIIO MpodipepaTuBHY aKTUBHICTH T-
aimouuTiB 10 3296491 iMI./XB MOPIBHSHO 3 TBapHHAMH, SIKI HE ojAepkanu TUMoreH (22 %).
OTXe, TUMOT€H CTUMYIIOE MpoiidepaTHBHY aKTUBHICTh JIMQPOUUTIB Ha (OHI XPOHIYHOTO
OTIPOMIHIOBaHHSI.

Sx Bimomo, TUMOreH Oepe ydacTb y mpoueci ao3piBaHHs T-1iMpOLUTIB B HANpPSIMKY
(dbopMyBaHHS IMyHOKOMITETEHTHOCTI uepe3 mpodrideparito ta JudepeHIiitoBaHHs sIK B TUMYCI, TaK 1
B rnepudepruuHuX OpraHax IMyHHOI cHCTeMH. Y 3B'I3Ky 3 JUM HaMH OyJI0 BHUBYEHO BIUINBU
TUMOTEeHY Ha peakilito OJacToyTBOpeHHs y BiAmoBigs Ha T-kmiTuHHI MuTOo reHun PI'A i KoHA.
Bceranosneno, mo BukopuctanHs @PI'A npu3BOAWTH A0 3HAYHOIO 3HWXKEHHS BKIOYeHHs H-
tumiauny B JIHK nimdouutiB no 27348+722 iMi./XB B ONMPOMIHEHIH TIpyIli TBapHH MOPIBHIHO 3
iHTaKTHOIO Tpymoto 368904840 imm./xB, p<0,05.
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Tabnuus. BruinB THMOTeHy Ha npoJjigepaTHBHY aKTHBHICT CEJIE31HKA HOPOK B 3aJIEKHOCT1

BiJI yacy iHKyOarii



Yac inkyo0arii| Koutpons (M+m) I Tumoren M+m I

0 1562+88 - - -
10 xB 1823+68 1,16 222770 1,43
20 xB 1993+69 1,23 2930+70 1,88
30 xB 1597+86 1,02 2412+69 1,55
1r 1858+89 1,18 2662+85 1,70
2r 1873+83 1,19 3354+69 2,14
4r 2651+82 1,69 4606184 2,95*
6r 2136+67 1,36 4582+103 2,93*
12r 2151+67 1,37 2373+71 1,52
24r 1285+39 0,82 3432+100 2,20
48 r 1622+42 1,03 2637+129 1,68
72r 1585 +89 1,01 2335+99 1,49

Tpumitka. B "':-:r;; :IK:I;:TP"M g

Taka »* cama TeHJEHLIs CHOCTepiraeTbcsi npu BukopuctanHi KoHA. Bukopucrtanus
TUMOTEHY MPUBOAUTH JI0 301IbIICHHS mpoiiepaTtuBHOl akTUBHOCTI T-miMponwutiB. Tak, BBeIeHHS
tuMoreny 3 ®I'A 1 KoHA 30inbiiye mpomidepaTuBHY BIANOBIAL JIM(OIUTIB BiAMOBIIHO 0
302844420 imm./xB, p<0,05 i 254804924 imm./xB, p<0,05.

JUis BUSIBIEHHS OINTHUMAJbHOIO Yacy BIUIMBY THMOIE€HY Ha KIITUHH MM IPOBEIU
KiHeTHUHUI aHamni3 BIMBY TuMoreHy Ha cuHTe3 JIHK mimdormrie. B pesynpraTti nmpoBeneHnx
JOCTIDKEHb 3HaiieHo, 0 MakcuManbHe HarpoMapkeHHs H-tuminuny JIHK nimdouwuris
criocTepiraeThes uepes 4 r iHKyOaii HoOMITKH 3 J1iM(pouToM (TabIuIs).

Takum uMHOM, y TBapuH, fAKi nepeOyBaJM B YMOBAaX XPOHIYHOI'O OINPOMIHIOBAaHHS,
B1JI0YBA€ThCS 3HAUHE 3HIDKEHHS NposliepaTUBHUX NPOIECIB, IPO HIO CBIAYUTH BKIOYeHHs H-
tumiauay B JIHK nim¢ouutiB. BukopucTaHHs THUMOreHy akTHBI3ye Mpolecu mpoiidepanii i
nudepenuialii, K1 cipsMOBaH1 Ha 301IbIIeHHS cyOnomyssiiiiHoro ckiaanxy T-nmiMdoruTis.
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H. B. Pognonosa, I1. M. Maxyra, E. 1. Jlomamesckas, b. A. I'opckuii, I'. b. HakopeHok
NU3MEHEHUSA B TUCTOCTPYKTYPE KOCTHOT'O CKEJIETA Y AM®UBUI, OBUTAIOIINX B
30HE OTUYXKIEHUSA YAIC

C uCronb30BaHHMEM METOJIOB THCTOJIOTMM M PAJUOXUMHU HCCIEJOBAHO COCTOSIHUE KOCTHOTO CKejlera y
3eMHOBOJIHBIX (IIPY/IOBasi M O3€pHast JIATYIIKH), OTJIOBJICHHBIX B pyay-oxiagurene YADC u c. Konauwn.

IIpencrasnensl nanHbie o conepxkanun Sr, 1¥7Cs, ¥Cs B koctsax ckenera y msarymek u3 30us1 YADC u
yucThix Teppuropuit (CestommH, KueB) B mepmon 1991-1993 rr. M3yueHa TrHCTOCTPYKTypa TpyOUaThiX KOCTEH.
OCHOBHOE BHUMaHHE YJICJICHO COCTOSIHUIO KJIETOK M KOCTHOTO MaTpHKca B Metadu3ax U KommnakTe quadpusza. Onucansl
HEKOTOPbIe 0COOCHHOCTH OCTEOIIACTHYECKOT0 ¥ PE30POTUBHOIO MPOLIECCOB B KOCTSIX Y aMmpubuii u3 30H61 YADC.

© H. B. Ponuonoga, I1. M. Maxyra, E. 1. [lomamesckasi, b. A. lopckuii, I'. b. Hakopenok, 1994
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W3yuenune BIUsSHUS KOMILIEKca (AKTOpPOB (B TOM YHCIE HOHU3UPYIOIIEH paauaiun),
CIIOKMBIIUXCS B pe3yibTare aBapun Ha YADC, Ha KUBOTHBIX B 3aBUCUMOCTH OT HUX
IBOJIIOIIMOHHBIX U IKOJIOTHYECKUX OCOOCHHOCTEH SBISETCS aKTyalbHOU 3anadeil. OcoOblii mHTEpeC
MPEJICTaBIIsIeT U3yYEHUE HEMUTPUPYIOIINX TO3BOHOYHBIX, B YACTHOCTH 3€MHOBOIHBIX, OOUTAIOIINX
B OTHOCHUTEJIBHO CTAOMJIBHBIX OHMOIICHO3aX, IZIe COXPAHIETCS BBICOKHI YPOBEHb 3arpsi3HEHHOCTH
PH, u pexae Bcero ctponnuem-90. Ctpounuii-90, romnanasi B OpraHu3M ¢ NUIIEH, JEOHUPYETCS B
MUHEpPAIIbHOM MAaTpPUKCE KOCTH, CO3/1aBas HMCTOYHUK XPOHUYECKOTO JIy4eBOTO BO3JCHCTBHUA,
HapymraeT — Mertaboim3m  Kaibhmsa  [3].  AHamM3  3aKOHOMEPHOCTEH  KOHIEHTPHPOBAHHS
PalMOHYKJIMJIOB B PA3HBIX 3BE€HBSIX MUIIEBHIX LIETICH CBUIETENBCTBYET 00 YBEIMYEHUH KOJINYECTBA
cTpoHIMA-90 B cKeneTe )KUBOTHBIX, MUTAIOIIUXCS paCTEHUSIMU U 0€CIIO3BOHOYHBIMU MO0 CPAaBHEHUIO
C HUXeNexamuMu Tpoudeckumu ypoBHsIMH. KodphuimeHT KOHIIEHTpUpOoBaHus cTpoHIus-90 B
CKEJIETE y OCTpOMOpIoii Jsarymku paBeH 4,1; nesus-137 - 0,63 [1]. DTo MokeT crocoOCTBOBATH
Pa3sBUTHIO TATOJIOTMYECKUX W3MEHEHMH B KOCTHOM CKelleTe, HapYIICHUIO IPOLECCOB
KPOBETBOPEHHsI B KOCTHOM MO3re. YCTaHOBJACHO [21 4TO B KIETKax KOCTHOTO, MO3ra y OyphIX
JATYIIEK YacToTa MOBpekIeHH XxpomocoM B 3 - 10 pa3 Belme KOHTPOJBHBIX YpOBHEH. 3a
MPOLIEIIINE TOCTIE aBapUHU T'OJIbl YACTOTA OOHAPYKEHHSI XPOMOCOMHBIX MOBPEKICHHUH Y KHUBOTHBIX
MOYTH HE U3MEHSETCs, XOTS OKCIO3MIMOHHAS /1032 CHHU3WIACh. OJTO YKa3bIBaeT Ha pOJIb
WHKOPIIOPUPOBAHHBIX B KOCTH PAJAMOHYKIIUIOB, MOCTOSHHO MOCTYMAIOIIUX B OPraHU3M KMBOTHBIX
¢ mumeid. OfHaKo 10 HACTOSIIET0 BPEMEHH COCTOSHHE KOCTHOTO CKeJeTa y 3€MHOBOMIHBIX,
OOUTAIONINX Ha 3arpsA3HEHHBIX paguoHyKiIuaaMu Tepputopusix YADC, octaercs HE H3yYEHHBIM,
YTO M COCTABWJIO 33/1a4y Halei paboThl.

Marepuan u MeTObI HccJIeA0BaHUs. MaTepuain Jisl HCCIe0BaHUs B3ST Y MOJIOBO3PEIBIX
npynoBoi u o3epHoii sarymek (Rana esculenta, Rana ridibunda), otioBneHHBIX B JIeTHE-BECCHHMIMA
nepuop 1991-1993 r. B npyae-oxnaaurene YADC u c. Konmauu. YpoBeHb 3arps3HEHHOCTH ~ 3 (P/u.
JU1st KOHTPOJIsl OTOOpAHBI JIATYIIKHY 3TUX XKe BHIOB U3 paiiona CsarommuH (Kues). Beero otnosieno
30 ocobeii.

VY KUBOTHBIX BBIUICHSITU TPYIHBIC U Ta30BbIC KOHEYHOCTH, KOTOPHIC 3aTeM (DMKCHPOBAIIU B
10 %-Hom HelTpambHOM (opManTuHE M HUCHOIB30BATM U TPUTOTOBICHHS] THCTOJIOTHUECKHUX
cpe3oB. I'mcromnpenaparsl OKpalIMBaid T€MaTOKCHIMHOM-303MHOM 1o Maiiepy u Jlenmadunbny,
JOKpalIuBaIM THOHUHOM. [[s1 pacTpoBOM SJIEKTPOHHOM MHUKPOCKOMUU 00paslbl KOCTH MOCIe
¢ukcanmn B 2,5 %-HOM TIIOTapaibleruie W OO0E3BOKMBAHUS HANBULUH 3070TOM. OO0pasifsl
MpoCMaTpUBAIK B 2NIEKTPOHHOM MUKpockore «Tecma BC-301» .

[IpoBeneHn aHanu3 Ha coJep)KaHUE B KOCTSIX CKejleTa CTpOHUMSA-90 paanoXUMHUYECKUM
metosoMm (HTL] HITO «IIpunstey).

Omnpenernsiii  KOTMYECTBEHHOE COOTHOIIEHHWE B KOCTHOM MAaTPHUKCE OPraHHYeCKOTO U
MUHEPATFHOTO KOMIIOHEHTOB.

Jlig aHanu3a MOJArOTOBJIEHBI MICHTUYHBIE IO pa3Mepy W Macce oOpasisl U3 AuadusapHoil
obnacTu OepeHHBIX KOCTel JArymek. MeTooM MHOTOKPAaTHON BBIIEPKKH B CYIIUIBHOM HIKady
npu 105 °C oOpa3isl 0CBOOOXKIAIUCH OT COJEpIKaIlelics B HUX BJIard W IOMEIIAINCH B
mydensnayto neus npu 400 °C u 600 °C 1o nomydeHus: nocTossHHON Macchl. [lpu Takom pexxume B
KOCTHBIX 00paslax IMOJHOCThIO CXKUTAETCsl OpraHWdecKas 4acTh (MpelCcTaBIeHHass B OCHOBHOM
OCCEMHOM MaTpUKCca) U COXpaHSeTCsl MHUHEepalbHBIH KOMIIOHEHT (307a). B kaxmom oOpasie
OTIpe/IeTICHO KOJIMYECTBO MUHEPAIIBHOTO KOMIIOHEHTA [MI/T] CyXOro Beca KOCTH.

Pe3yabTaThl HMCC/IeI0BaHUST M HUX OOCy:KAeHHe. AHAIU3 TMONTYYCHHBIX pE3yJIbTaTOB
CBHJICTEILCTBYET O TOM, 4YTO Yy 3€MHOBOJHBIX, TOCTOSHHO HaxXOJSIIUXCS B  YCIOBHSAX
pasmoaKTUBHOTO 3arps3HeHuss B 30He YADC, B KOCTAX CKeJleTa MO CPaBHEHHMIO C KOHTPOJIEM
HaKaIUTMBAIOTCS PAIUOHYKIIUIBI, IPEXKIE BCETO CTPOHIHI-90 (Tabmuia).

CkeneT KOHEYHOCTEM Yy BCEX WCCIEIOBAaHHBIX JIATYIIEK BIIOJHE CHOPMHUPOBAH W
COOTBETCTBYET €r0 COCTOSIHHIO Y B3pOCIHBIX 0coOeil. B MIMHHBIX TpyOuaThIX KOCTSX (TJIEYEBOH,
OeqpeHHON, KOCTSAX NpEeAIIeubs M TOJEHH) IOJHOCTBIO 3aBEPLICHBI IMPOLECCH 3aMELICHHUS,
chopmupoBana auaduzapHas TpyOKa MPU COXPAHUBIIUXCSH, KaK OOBIYHO, XPAIIEBHIX AMUDU3aX.



[Tonocte nuadwuszapHOl TPYOKH [UIMHHBIX KOCTEH 3alojHEHA PETUKYISIPHOH TKaHBIO C
BKJIIOYEHHBIMH B HEE OYaramMu KpPOBETBOPHBIX KJIETOK M MHOTOYMCIECHHBIMH MEJIAHOIMTAMH, UTO
XapakTepHO I GYHKIIMOHAIBHO 3PEJIOT0 KOCTHOTO MO3ra 6€CXBOCTHIX aM(pUOMii.
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Conepxanne PH B xocTsx ckenera y amdpubwmii, oontaromux B 30HE OTIYKICHUS
Conepxxanne PH, Ku/kr macchr

|34Cs 137CS QOSr

3ona YADC (Mmaii - aBrycr)

JKuBotHble (MeCTO, TOIT)

Jlsrymka ozepHas (pya-oxiaaautenb, 1991 r.) 6,810 1,2¢107 1,110
Ulsrymka o3epHas (Komauu, 1992 r.) - 8,8¢10°8 6,4+1077
Ulsrymka npynoBas (mpya-oxiaaautens, 1992 r.) 3,1:107 3,00107 4,210
Ulsrymika npynoBast (mpya-oxiaguTens, 1993 r.) 2,010 6,2¢10® 2,2+10°8
Kontpons (Kues, ®eodanus)
Ulsrymka o3epHasi, 1992 r. 2,2¢107° 4,7+107° 6,710
Jlsarymika o3epnas, 1993 r. 1993 1. - 4,8101°
Jlsarymka ozepHas, 1993 r. 1993 r. 3,1¢1010 3,2¢10°

[Ipu Takoi o61iel MOpPHOIOTHIECKON KapTUHE B COCTOSIHUU JJIMHHBIX KOCTEH KOHEYHOCTEH
JSATYIIEK, OTJIOBIEHHBIX B 30HE OTYYXACHHS, OOHApPY>KEHbI OCOOEHHOCTH B TUCTOCTPYKTYpE,
OTJIMYAIOIINE UX OT COCTOSHUS TOMOJIOTMYHBIX KOCTEH JISTYIIEK, B3SITHIX U3 OTHOCHTEILHO YHCTHIX
BOJIOEMOB.

VY am¢ubwnii, oOUTAIOMNX HAa 3arpsS3HEHHBIX TEPPUTOPHUSIX, B OTIMYUE OT KOHTPOJIBHBIX
JATYIIEK, OTMEYaluCh M3MEHEHUS B CTPYKType OOKOBBIX y4acTKOB »nu¢u3oB (o0macts
JTUBEPTHUKYA). 31ech 0OHAPYKUBAIOTCS HEOOJIbIIIME 30HBI PACCAChIBAHUS XPsIa U EPUOCTATIBHON
KOCTH, KOTOpbIC 3amoiHeHbl (GuOpodnacrononodHeiMu kieTkamu (puc. 1). B rucroctpykrype
3peNoro THAJMHOBOTO Xpsmia sSnudu3a HW3MEHEHWH He BBIIBICHO. Ha ckaHorpamMmax B
GuOpWIIIAPHOM KapKace NepuocTa PerucTpUpyroTCcs 30HBI paspexeHus. B wmerapuzax Ha
TpabeKkynax oOHapyKEHbI y4acTKH pe30pOIMH KOCTHON TKaHH, a TaK)Ke OOIIMPHBIC 30HBI, 3aHATHIC
KOJUTAr€HOBBIMH (QpHOpHUILIAMH, YTO OTPAXKAET Mpomecc HGrOpO3HOH 00TC€I[I/ICT%O(1)I/II/IW

i &

N

I
;‘
!

Puc. 1. ®ubpobdnactononodusie knetku (@h) B | Puc. 2. Octeouutsl B kommnakre (K) nuaduza
30H¢ pocrta OokoBoro ydvactka snudwusa | tpybuatoir koctu (Rana ridibunda): KM -

TpyOuatoii koctu (Rana esculenta) XP - | koctHomo3roBas monocte; C - COCYAWCTBIH
snuduzapHbii xpsim. YBemmyenne 200 KaHas B kommakrte. YBenuueHune 200
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MOoKHO TaKKe OTMETHUTH IMOSBJICHHE B MeTadu3ax o4aroB IuddepeHIupyomuxcs ocTeo0IacToB,
3a cyeT KOTOPBIX, mo-BUAUMOMY, OCYHICCTBIIAIOTCA KOMIICHCATOPHO-BOCCTAHOBUTCIILHLIC



nporecchl B KOCTU. B nmaduse Ha 3HIOCTAJIbHOW IOBEPXHOCTH TAKKE OOHAPYKEHBbI OTJEIIbHBIE
OYaru JIM3Uca KOCTHON TKaHH, KOTOPBIE 3aII0JHEHBI PHOPOOIACTUYECKIMHU KIETKAMH.

B sKkcnepuMeHTaNbHBIX UCCIIEIOBAHUAX Ha Kpbicax [3] Hanboee BHICOKYIO KOHIICHTPALUIO
PaIlMOHYKJIM/IOB BBISIBIJIM B Y4aCTKaX 3aMEIICHHUs XPsIlia KOCThIO U B 30HaX MeTadusa, T. €. B 30HaX
C BBICOKOM MHTEHCHUBHOCTBIO POCTOBBIX M OOMEHHBIX IpoleccoB. MeTapu3bl U OOKOBbIE yYaCTKH
XPALIEBBIX AMU(PHU30B B TpyOuaToil KOocTH y amM(puOUil SBISAIOTCS 30HAMH POCTa KOCTH, 3/1€Ch
HaO0JII0/1aeTCsl HHTCHCUBHASL BACKYIISIpU3alUs C SIBJICHUSIMH cTa3a KpoBH [4]. IMeHHO B 3THX 30HaX,
II€  COCPEJOTOYEHBl  OCTEOI€HHbIE  KIETKU-TIPEALIECTBEHHUKH, HUAYT  IPOLECChl  HX
(g QepeHIMPOBKY 1 HOBOOOpPa30BaHMUs KOCTHOTO MaTpUKCa M OTKJIABIBACTCA PAJUOCTPOHLMHI U,
KaK CBUJICTEJIbCTBYIOT HAIIHM MCCIIEAOBAHMS, BBISBISCTCS MOpaXaOMUi 3 (eKT paauoHyKInIa Ha
OCTEOr€HETUYECKHUE MPOLIECCHI.

B kxommakTHOM BemiecTBe Auadu3apHON TPYOKM AJIMHHBIX KOCTEH JIATYIIEK W3 30HBI
OTYYXJCHUSI, 110 CPABHEHUIO C KOHTPOJIEM, 3aMETHO YBEIIMUCHO COJICPIKaHHE OCTEOLUTOB (pHC. 2).
Ha 5xBHMBaneHTHON IUIOIIAAX THCTOJIOIMUYECKOIO Cpe3a KOCTH y JIATYLIEK U3 3arps3HEHHOIO rpyja
OCTEOLIMTOB HACUUTHIBAECTCS MPUMEPHO B TPH pa3a 0oJbllle, YeM Ha TMCTOCpe3axX OT KOHTPOJIbHBIX
KUBOTHBIX. Kpeme MOBBIIIEHHOTO KOJIMYECTBEHHOI'O COJEP)KAaHUA B €IUHUIIE O0beMa TKAaHH,
OCTEOLUTH! OTIMYAKOTCS CPABHUTEIBHO MEJIKUMHU Pa3MepaMu; HEKOTOPblE U3 HUX OOHApy>KUBAIOT
g]ipa ¢ IpU3HAKaMU IUKHO3a MPU MOYTH PEAYLUPOBAHHON LUTOIUIa3Me. DTO CBUIETENbCTBYET 00
yracaHWu B YacCTH IMOMYJIALUU OCTEOLUTOB METa0OIMUECKOW akTUBHOCTH. ClenyeT mojaraTb, YTO
CHIDKEHHE HMHTEHCHBHOCTH METa0OJIM3Ma B OCTEOTCHHBIX KIIETKaX IPOUCXOAUT YK€ B CaMOM
Ipolecce OCTEOreHe3a, BCIEACTBUE YEro OCTE0O0JacThl 3HJOCTAa M BHYTPEHHEIO CIIOS MepuocTa
YYacTBYIOT B OCTEOIIJIACTUYECKOM IIPOLIECCE IO «COKPAILEHHOMY» ILMKIY, T. €. IPOAYLHPYIOT
MEHbIIIE, YeM B HOPME, OCTEOH1a 1 MAaCCOBO BKJIFOYAIOTCS B CTPOSLIYIOCS KOCTh, TPAHC(POPMHUPYSAICH
B oOcCTeouuThl. Takas CHUTyallMIO CTAaHOBUTCS BO3MOXKHON BCIIEJCTBUE WHIMOMpOBaHUS B
OCTEOI€HHBIX KJIETKax crneuu(puueckoro OHOCHHTE3a MpH OJAHOBPEMEHHOM YCWJIEHUH HX
nponudepanuy Ha CTaauH MPEAIIECTBEHHUKOB, O YeM CBHJCTEIbCTBYET, B YACTHOCTH, TOT (PAKT,
4TO B IepUOCTy JAryuiek u3 306l YADC ocTeoreHHble KIETKH 00pa3yroT J1Ba-TPH, a B OT/EIbHBIX
JIOKycax - J1a’ke YEeThIPE CII0sl, TOr/1a KaK B OOBIYHBIX YCIOBUSX MEPUOCT JIATYLIKUA COAECPKUT OJUH-
IIBa CJIOSI KJIETOK.
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Vdacte o0cTeo01acTOB B MEPUOCTAIBHOM OCTEOr€HE3e IO «COKPAIIEHHOMY ILHMKIIY»
3aBeplIaeTcs IepexoJloM MX B METabONIMYeCKH MaJloaKTUBHBIE OCTEOUMTHL. I[loCKOIBKY OT
(YHKIIMOHAJIBbHOW aKTUBHOCTH BHOBb OOpPa30BaHHBIX OCTEO0JACTOB 3aBHCUT B IOCIEAYIOLIEM
TEYEHUHU Tmpolecca KalbIM(UKAM U OPraHUYECKOro OCTEOH[Ja, YK€ Ha OCHOBAHUHM TOJIBKO
LUTOJIOTUYECKOW KapTUHBI OCTEOT€HE3a MOKHO IpejrosiaraTb 0O€JHEHHE KOCTH MHHEpaIbHBIM
KOMIIOHEHTOM. /[lJIs1 mpoBepKH MNpenrnoyiokeHus B oOpas3lax TpyOuyaThbIX KOCTEHl KOHEYHOCTEM,
B3STHIX OT JKUBOTHBIX, OOMUTAIOLIMX B 3arpsA3HEHHON PaJUOHYKJIHJAMU 30HE U HAa OTHOCHUTEIBHO
YUCTBIX TEPPUTOPUAX, ONPEINEISUIM KOJIMYECTBEHHOE COOTHOLIEHHWE B KOCTHOM MaTpUKCE
OpPraHUYECKOT0 ¥ MUHEPAIbHOTO KOMIIOHEHTOB

YcTaHOBIIEHO, YTO coAep)KaHUe 30Jbl B KocTsax ampuouit uz 3ous1 YAIC B 0,5-2,0 pasa
MEHBIIIE, YeM Y KOHTPOJIbHBIX KHUBOTHBIX.

Takum 00pa3oM, pe3yabTaThl HCCIIEAOBAHUS CBUICTEIHCTBYIOT O TOM, YTO HAKOIUICHHE
crpoHuuA-90 u ne3us-137 B kocTax ckenera y ampuoOuii, odurtaromux B Bojgoemax 30H6I HADC,
CHOCOOCTBYET pa3BUTHIO MpoleccoB (GuOpo3Hoi octeoaucTpopuun. OcTeoreHe3 XxapakTepusyeTcs
OTHOCHUTEJIbHBIM YBEJTMYEHHUEM KOJIMYECTBA OCTEOTCHHBIX KJIETOK MPHU CHIKEHHMH 00bEMOB CHHTE3a
OCHOBHOT'O BEIIECTBA B KOCTH U OCIA0JIEHNN €ro MUHepanu3auuu. TeMIsl pocta, CKesleTa B IeJI0M
COXPAHSIOTCS B OOBIYHBIX ITpeJIesIax.
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E. E. 3aropyiiko, H. A. [Tanuenko, U. C. ®unumonos, A. U. Akumenko
BJIMAHUE KOMBUHUPOBAHHOTI'O PAIMAIIMOHHOI'O BO3JIEVCTBUS
B 30HE OTUYXKAEHUS YADC
HA COCTOSHHME AYTO®JOPHBI TOJICTOI'O KHIIIEYHUKA ) KUBOTHBIX

B mHarypHBIX 3KcrepuMeHTax B aBapuiiHOM nomemeHnn YADC u B OMKHEHW 30HE ee BIMSHHUSA H3YYCHO
COCTOSTHHE MUKPOOHOLIEHO3a TOJICTOTO KUILIEUYHHKA KPBIC U (ypO, MOIBEPTaBIINXCS IOCTOSHHOMY KOMOWHHPOBAaHHOMY
(BHEIIHEMY W BHYTPEHHEMY) OOJIyUeHHIO.

Ku3HenesaTeIbHOCTh OpraHU3Ma MIICKOITUTAIONINX C MOMEHTA POXKICHHS U Ha MPOTHIKEHUN
BCEH JKM3HH CBSI3aHA C MUKPOQIOpoi. MUKPOOPraHU3MBI 3aCENSI0T KOXKY, CIU3UCTBIE 000I0YKU
OTKPBITHIX ToJjiocTeii opranusma [13]. Haubosee oOmibHO 3acencHbl MUKPODIOPOH KHIICUHUK U
O0COOCHHO €ro AMCTaJbHHUI OTAEN - TOJCTHIM KuleyHuK. HopmanbHas mMukpodaopa KUIIEYHUKA
UTPAeT BAXHYIO POJIb B MOJIECPKAHUN TOMEOCTa3a OPraHu3Ma-X03s5uHa Ha ONTUMAIBHOM ypPOBHE.
Ona sBisSIeTCSs AHTAarOHUCTOM NATOTCHHBIX MUKPOOPTaHU3MOB, YYacCTBYET B TEPMOPETYIISIIHH,
MPOAYLIUPYET BHUTAMHHBI, (EPMEHTBI W MHOTHEC OWOJOTHYECKH AaKTHUBHBIC COCAMHCHUSI,
CTUMYJIMPYET JeATEIbHOCTh KPOBETBOPHBIX OPraHoB, HMMMYHOJOTHYECKYI) PEaKTUBHOCTh
opranusma u np. [2, 4, 12]. Mukpoopranu3mM u ero ayrodopa HaXOASITCI B COCTOSHHUH
JMHAMHYECKOTO DPABHOBECHS, UX B3aUMOOTHOIIEHHUS B OOBIYHBIX YCIOBHUSX XapaKTEPU3YIOTCS
cumbuo3oM. [Ipu BO3IEHCTBUM HA OPraHWU3M Pa3IUYHBIX (DU3UYECKHX U XUMHYECKUX (PaKTOPOB
MOXET HapyIIaThCsl HOPMaJIbHBIN OMOIIEHO3 KHMIIEYHHKA - qucbakTepro3 [6, 11, 16]. B wactHOCTH,
MpU  JIYYCBBIX MOPAXKEHUSX B (EKaTUsIX BO3PACTaeT KOJUYECTBO YCIOBHO-TIATOTCHHBIX
SHTEPOOAKTEPHI U CTAHOBHUTCS O0Jiee pa3HOOOPa3HbIM MX BHI0BOM criekTp [15, 17].

©E. E. 3aropyiiko, H. A. ITaruenko, 1. C. ®unumonos, A. Y. Skumenko, 1994
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JIncOakTepro3 oTpaXkaeT HapyllleHHe pe3ucTeHTHOCTH opranu3ma [5, 9, 10]. TIpu BeIcOKHMX 103ax
OOJTydCHHSI TTPOUCXOJIAT TPAHCIIOKAIUS PA3IMYHBIX YCIOBHO-IIATOTEHHBIX MHUKPOOPTaHU3MOB W3
KHUIIEYHOTO TpakTa B KPOBb M OpraHbl, pa3BUTHE OSHJOTEHHBIX ayTOoWH(peKknuii u rudens
O0JIy4EeHHOTO OpraHu3Ma OT WH(EKIIMOHHBIX OCIOXHEHUH [5, 17] KoTOpbIe SBISIOTCS BEAYIIUMHU
IIPU KOCTHO-MO3T0BOM (hopMe OCTpOH JTyueBoil 60Ie3HH.

BwMmecTte ¢ Tem, K HacTOSIIEMY BPEMEHH COCTOSTHUE ayTO(IOPH KUIIEYHUKA MCCIEIOBAHO B
OCHOBHOM TIpH BHEIITHEM OOJy4Ye€HUHU B J103aX, BBI3BIBAIOIINX Y KUBOTHBIX U UYEIOBEKA JTYYEBYIO
6ose3np. OcTaeTcst HeM3y4eHHBIM BIMSHUE Ha ayTO(IOPY MPOIOIIKUTEIHHOTO BO3ICHCTBHS MaITbIX
7103 BHEIIHETO OOJIy4YeHHUsI B COYETAHUU C BHYTPEHHUM OOTy4eHHEM - CUTYaIlud, UMEBIICH MECTO Y
TUKBHIATOPOB mociencTBuii aBapun Ha YADC B 1986-1988 rr. B MeHee BBIpaKEHHOW CTENICHH
KOMOMHHPOBAaHHOMY JTYYEBOMY BO3JICHCTBUIO TIOJIBEPraeTCcsl B HACTOSIIEEe BpeMsl MEpCOHAT 30HBI
OTUYXKJCHHSI, a TakKe OOIMUPHBIA KOHTHHIEHT HACEJCHHS, MPOKUBAOIIMA Ha paJdalliOHHO
3arpsi3HEHHBIX TeppUTOpHUsX. [lodTOMy WU3ydeHHe BIHUSHUSA PAAUANUOHHBIX (AKTOPOB Ha
KHIIIEYHBIH MHKPOOHOIIEHO3 aKTYAIBHO JIJIST OIEHKH W IMPOTHO3UPOBAHUS COCTOSIHHSI TOMEOCTa3a 1
HeCHeM(PUIECKOH  PE3UCTECHTHOCTH OpraHusma, a  Takke UMeEeT MPUKIIATHOE
HApOJTHOXO3SHUCTBEHHOE 3HAYCHHE, TOCKOJBKY IPH PaJHMOAKTHBHOM 3arpsi3HCHWU OONIMPHBIX
PETHOHOB CTpaHbl PAJAUAIMOHHOMY BIIUSHUIO TOABEPTAIOTCS PA3NUUYHBIC CEIHCKOXO3SICTBEHHBIC
KUBOTHBIE, YTO MOXKET BIUATH Ha 3()(DeKTHBHOCTH )KHBOTHOBOICTBA.

Ilenp paboOTHI - AKCIEPUMEHTAIBLHO HCCIIENOBATh COCTOSHUE MHKPOOHMOIIEHO3a TOJICTOTO
KHILIEYHHUKA MPEJCTaBUTENEH MIIEKOMUTAIOIINX B YCIOBUAX MPOJIOHTHPOBAHHOTO U XPOHHUYECKOTO
KOMOWHHUPOBAHHOTO 00y4eHus B 30He aBapun YADC



B pesynbraTe uccienoBaHM NOJIY4YEeHbl JAaHHbBIE, KOTOpbIE YKa3bIBAIOT HA BBICOKYIO
IUCOMOTUYECKYI0 ~ AKTUBHOCTh  MPOAOJDKUTENBHOIO  KOMOMHHPOBAHHOTO  PaJMAIlMOHHOTO
BO3JCHCTBUS Ha MHKPOOHOLIEHO3 TOJCTOTO KHIIEYHHMKA Y€ B MalbIX J03ax. OJTO CcIexyer
YUUTBIBATh NPU OLIEHKE W MPOTHO3UPOBAHMU MOCTPATHALMOHHBIX A(P(PEKTOB y UYeIOBEKa W IpHU
pa3sBUTHM JKUBOTHOBOJACTBA M 3BEPOBOJCTBA B 3arps3HEHHBIX pEruoHax. MHKpoOMOLEHO3,
YCTaHOBMBILHUICS B pe3yJbTaTe JUIMTEIBHON aJanTaluy K paJualoHHbIM (DakTopam, HapymaeTcs
IIPU YBEJIMUYEHUH CUIIbI BO3AEHCTBYIOIUX (DaKTOPOB.

Matepuaa u MeToAbI HccenoBanus. B sxciepumente ucnonb3oBano 10 kpeic u 14 ¢ypo
(bpetkn). Kpoicsi-camiibl Bo3pactom 3 mec., maccoit 180-230 r nmuaun «Buctap/PAIl» nomydanu
YHUCTBIA KOPM B BHJIC BapEHBIX Kalll U3 YETHIPEX BHUJOB KpyH C 1o0aBKaM». XapakTep MUTAHUS B
NepUOJI FKCIIEPUMEHTA HE MEHSIIH.

Kppic akcnionupoBanu B MammHHOM 3aie IV sneprodmoxka YHADC B Teuenue 14 cyr Ha
orMmetke +12, P=450+550 mp/4. )KHBOTHBIC HAXOIUIUCH B KJIIETKE C METATTMYCCKUM TOJOHOM IS
SKPAHUPOBAHUS OT TUIOTHOMOHHM3HMPYIOIIETO M3IYYeHHS. Y POBEHB IMOTJIOMICHHOW J103bI M3MEPSUIH
nerekropamu  TJIJI-500K, moMmemieHHbIMA B TKaHEIKBUBAJCHTHbIM no3umerp Tuna J(TY B
METAJUIMYECKOM TOAJIoHe Ha BbicoTe 1-3 cMm orT mona. [IpoBoAMIOCE Takke H3MEpEHHE
nerekropamu  TJI[-580, mnomemennsiMu B npozumerp JIIT-03. Jlosumerp pacnonaraics B
CTEKJITHHOM (JIaKOHE B TIIyOMHE KJIETKH Ha BbICOTE 3-5 ¢cM OT mosia. CpeaHss NOTJIOIEeHHas 1032
[0 BHELIHEMY OOJIy4EHHUIO Ha >KMBOTHOE COCTaBJIsIa K KOHIy skciozuumu 1,43 I'p. Buyrpenuee
oOiydeHne (GopMHPOBAJIOCH 3a CUET MHTABILIUOHHOTO, TMEPOPATBHOTO M IMEPKYTAaHHOTO
nocrymieHus PH, npuHOCHMMBIX B cocTaBe NbUIEBBIX YacTHUIl BO3AYIIHbIMU noTokamu. Hammuue
BHYTPCHHEH  KOMIIOHEHTHl  pPaJMallMOHHOTO  BO3JCHCTBHA  JOKYMEHTHPOBAaHO  ramma-
CIIEKTpOMeTpuel TKaHel U ¢exanuil )KUBOTHBIX. J[03a BHYTpeHHEro oOJIydeHHUs 3a BpeMs OIbITa
HECPAaBHEHHO HIKE JT03bI BHEITHETO OOTyYCHHUS.

OnbIT 1o wu3ydeHuro HPQPEKTOB XPOHMUECKOr0 KOMOMHMPOBAHHOTO paJUallMOHHOIO
BO3JICHCTBUS BBITIONHEH Ha camiiax (Gypo Becom ot 1700 mo 1900 r., comepikaBmUXCsi Ha OMBITHOM
3sepoepme HITO «IIpunsate» Gonbiie roxa. llen mist conepxanus 3Bepeil HaXoaAUTCs Ha OGepery
npyna-oxmuagurenst YADC Ha paccTossHUM TpuMepHO 3 KM oT IV sHeprodioka. B coctaB kopMOBBIX
palMOHOB BXOJMJIM OTXOJIbl CTOJIOBBIX, MSCHBIE CYOIPOAYKTHI M IieJbHasl pblOa, OTJIOBJIECHHAS U3
npyna-oxyaanTens. B kadecTBe BATAMUHHBIX JOOABOK JaBAJICS PHIOUH JKUP, ITYIIHOBHT,
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BUTaMHHEI Tpymmel B. Pagnannonnas Harpyska ¢popMHpoBaach 3a CYeT MOBBIIIEHHOTO YPOBHS Y-
¢ona (120-150 mxp/d), uHransuonHoro nocrymwieHus PH u mepopanbhoro mocrymienus PH ¢
IUTHEBOM BOJIOM U PHIOOH U3 BOJOEMA MpyAa-OXJIaauTens (CyMMapHas akTuBHOCTS 1o *34Cs u 137Cs
B jguanasode 10%-107 Kw/kr). IloBbllleHHE YPOBHS paaMAllHOHHOIO BO3JAEHCTBHSA B OMBITHOM
rpynne JOCTUraloch 3aMeHOM B TeueHHe 14 CyTOK 4YMCTBIX MSCHBIX CyONpOAYKTOB Ha Oosee
sarpasHenHoe PH msco (cymmapHast aktuBHOCTB 1o “>*Cs u 13’Cs B muamaszone 10°-10® Ku/kr). B
KayecTBE «KOHTPOJISI» HCIOJIB30BAHBI JKUBOTHBIC, IPOJOJDKABIINE HAXOAWUTHCS HAa OOBIYHOM
pannone. Takas cxema ONbITA TMO3BOJIAET M3YyYUTh YYBCTBUTEIBHOCTh YCTaHOBUBIIETOCS
MUKpPOOHOIIEHO3a K MOBBIIIEHUIO YPOBHS paJuallMoOHHOTO Bo3jaelcTBua. Kpome toro, obnerdaercs
noaoop HauboJiee aJeKBAaTHOTO B YCIOBHSX XPOHHMUYECKOTO BO3JAEHCTBHSI KOHTPOJS, MOCKOJIBKY
BO3MOYKHasl JTaOMJIBHOCTh MHKPOQIIOPHI KHIIEYHHKA MIICKOMUTAOMUX B 3aBUCHMOCTH OT
XapakTepa MUIIM ¥ MHOTUX JAPYTUX YCIOBHH [2] cnocOOCTBYyeT MallOKOPPEKTHOMY IPOBEICHHIO
KOHTPOJIFHBIX MCCIIEJIOBAaHUIA Ha XMBOTHBIX M3 3Bepo)epM B YUCTOH 30HE, a JIaHHBIE O COCTaBe
HOpMaJIbHOW MUKpO(DIIOpH! (hpETOK B IUTEpaAType OTCYTCTBYIOT. K meproay BeIBEJCHHS )KUBOTHBIX
U3 OTIBITa YPOBEHb MHKOPTIOPANINH Y-u3mydaromux PH B onbITHOM TpyIiTie B KOCTHYIO U MBIIICYHYIO
TKaHU ObUT MPUMEPHO B JIBA pa3a BbIIIE, YEM B «KOHTPOJIBHOI».

g uccnenoBaHust ayToQuiopbl COJAEPKUMOE TOJICTOTO KHIIEYHHKA TI0CIE BbLIEICHUS
JMCTAIbHOTO OTpE3Ka Ha YpPOBHE MNPSIMOM KHUIIKM BBIJABIMBAIM B CTEPHIBHYIO NpOOHpKY. B
naboparopubie TpoOupku momemand 1,0 T ¢ekampHBIX MacC W J00aBISUIM  CTEPHUITLHBIN
(usHoNOrMUeckuii pacTBOpP XIOPUCTOrO HaTpus A0 pasBedenus 1070, 3arem oTAeibHBIMU
CTEPWILHBIME TTMIIETKAMU OCYIIECTBIISIN MoceaoBaTenbHoe passenenue 10 108, u3 koropsix



MIPOBOJIMIIM BBICEB Ha MUTATEIbHBIC cpenbl [4, 14]: mis BBIABICHUS DHTEPOOAKTEPHI HA CPE.IbI
Oupo, Cummonca u IlnockupeBa; APOXOKEBBIX U IAPOXKKENOA00HBIX TpruboB Ha cpexy Cabypo;
kioctpuanii Ha cpeny Kurr-Tapomum; 6udunodakrepuil Ha cpeay Uisi KOHTPOJIS CTEPUIBLHOCTH;
nakTobakTepuii Ha cpery MPC; nist BBIABICHHS U ydeTa a3poOHBIX U (aKyJIbTaTUBHO-aHAIPOOHBIX
Oaktepuit Ha 5 %-HbIil KpoBsiHOM arap. Bce moceBbl makyOupoBany npu 37 °C 24-48 4. [ToceB Ha
cpene Cabypo mocie wHKyOanuu B TeueHHe 48 4 BbIIEPKUBAIW JOMOJHHUTEIHLHO 3 CyT TMpHU
komHaTHOUM Temnepatype. Co cpen OuHpo, CummoHca W IlmockupeBa KaxAblii THI KOJIOHUMN
cHuManu Ha cpeny Kmurnepa. JlanpHemyro uaeHTH(GUKALNIO YHTEPOOAKTEPHIl OCYIIECTBISIIN C
nomotipio Habopa «HteporecT | m II» (Uexo-CnoBakms) mist nuddepeHIranum KAMIEYHBIX
Oakrepwuii. [Ipn HEOOXOAMMOCTH IPUMEHSUIN JIOTIOJIHUTEIBHBIC TECThI B 00bIYHO# mponucH [1]. s
JIPYTUX MHUKPOOPTaHW3MOB HCIIOJIB30BAIM COOTBETCTBYIOIIME Ouoxumuyeckue Tectol. Co cpen
Cabypo, )KCA, MPC u KpoBSHOro arapa KOJOHHUM MHKpPOCKOIMPOBAIM U MO MOpP(HOoIIOruu
orceBa Ha MIIA unu B chIBOpOTOUYHBIA OynbOH. Bece KynbTyphl MojaBeprajid MHUKPOCKOIUH,
OTIpeIeIISIIN UX OTHOIICHUE K OKpacke 1o I'pamy. Ilpu naeHTHUKAIINKM TPUMEHSIN COBPEMEHHBIC
PYKOBOJICTBA 10 TAKCOHOMHH U KJIaCCH(HUKAIMU MUKpoopranu3Mos [1, 3, 7].

[udpossie MaTepuanbl 00pabOTaHbI CTATUCTUYECKH C YYETOM KpPUTEpPHUS IJOCTOBEPHOCTH
Crpro/IeHTa Ha IPOTrPaMMUPYEMOM MHUKpOKanbKyisTope MK-61.

Pe3ysabTaThl HccIeI0BaHMS W HX o0cyxaeHue. l3ydeHue KadyeCTBEHHOTO COCTaBa
MUKpPOQIIOpHl KHILIEYHHKA Kpbic mMoka3ano, 4yTo y 100 % KUBOTHBIX BbICEBaeTCS OOIUTAaTHAA
canpoutHas MUKpodIIOpa, IpeAcTaBiIeHHas (HaKylIbTaTHBHO-aHAYPOOHBIMH MHUKPOOPTaHH3MAMHU:
KHUIIIEYHON TaJIOYKOH, JJAKTOOAKTEpUSAMH U OOJUTaTHBIMH aHa’poOOM-OupumodakTepusmu (Tadi.
1). T'pynna ¢akyabTaTUBHON YCIOBHO-IATOIeHHONM MUKpodiopsl mnpexactaBiena P. vulgaris,
Staphylococcus saprofiticus, Alcaligenes faecalis, Streptococcus sp., BbIcEeBaeMOCTh KOTOPBIX
konebanacy ot 10 mo 80 %. Kpome Toro, y Bcex »KHMBOTHBIX BbiceBasuCh Tpubbl pona Candida. B
[[EJIOM Ka4eCTBEHHBIH COCTaB ayTO(IOPHl TOJCTOrO KHIIEYHHKA KPBIC MOXHO TPAKTOBATh Kak
HOPMAJIbHBI OHMOIIEHO3, YTO TOATBEPXKIACTCS W JAHHBIMH O KOJUYECTBEHHOM COJCpKaHUU
MHUKPOOOB - KOJIMYECTBO CANpPO(PUTHBIX MHUKPOOPTaHU3MOB HAXOJWJIOCH B Ipejenax OOBIYHBIX
BenmnuuH (Tabu. 2). YciaoBHo-maTorenHas Mukpodiopa cocrarisia 0,1-8 % obiiero kojmuecTna
MHUKpPOOOB, U JIUIIb y 0HON KpbIckl 0kojio 90 %. budunodakrepun BhICEBAIUCH, 32 HECKOJIBKUMHU
MICKJTIOUEHHSIMH, TIPU Pa3BeieHuH (ekanuii 10 107,
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Tabnuma 1. MI3meHeHne KaueCTBEHHOT0 cOCTaBa ayTO(IIOPHI TOJICTOTO KUIIIEUHUKA KPBIC

nocje KOMOMHUPOBAHHOI'O PaJAMAIMOHHOTO BO3ACHCTBHS

MuKpoOpranusm BeiceBaemocts (pxSp), % p
J0 3KCIIO3MIINN HOCJIC 3KCITO3UIINHU
Enterobacteriaceae

E. colli 100,0 100,0

P. vulgaris 40,0+15,5 100,0 <0,01
Citrobacter freundii 0 20,0+12,6 >0,05
Lactobacillus sp. 100,0 100,0 -
Bifidobacterium sp. 100,0 100,0 -
['puosI pona Candida 100,0 100,0 -
[TnecHeBbie TPUOBI 0 80,0+12,6 <0,001
Staphylococcus saprofiticus 80,0+12,6 40,0£15,5 >0,05
Alcaligenes faecalis 20,0+12,6 -20,0£12,6 -
Streptococcus sp. 10,0+9,5 10,0+9,5 -

Tabnuma 2. I3MeHeHre KOJIMYEeCTBEHHOT'O COCTaBa ayTo(IOPHI TOJICTOTO KHIIEYHHUKA KPBIC
II0CJIC KOM6I/IHI/Ip0BaHHOFO paaruaniioOHHOT O BO3I[€I>1CTBPI$I



MUKpOOpraHu3M KonnuectBo Mukpoopranuzmon (M+m) p
J0 3KCIIO3UIINU IIOCJIC DKCIIO3UIUHN
Enterobacteriaceae
E. colli (2,71£1,27)+107 (1,37+0,46)+107 >0,05
P. vulgaris (1,0+0,7)+108 (2,22+1,23)+10° >0,05
Cifrobacter freundii 0 (3,5+1,1)+10° -
Lactobacillus sp. (3,3+0,46)10° (3,28+0,16)+10* >0,05
Bifidobacterium sp. (2,8+1,27)+10’ (4,06+1,7)+10° >0,05
['pu6s poga Candida (0,5+0,15)+10° (1,24+0,13)+10° <0,001
[TnecHeBbIe TPHOBI 0 (1,11+0,48)+10° -
Staph. saprofiticus (0,95+0,29)+10° (0,85+0,25)+10° >0,05
Alcaligenes faecalis (2,0+0,9)+10° (1,39+0,7)+10° >0,05
Streptococcus sp. 4,010’ 4,810° -

[Tpumeuanne. KonndaecTBO MEKpOOPTaHU3MOB KOJIOHMH 00pa3ylouX B eMHUNAX Ha 1 T
(hexanmbHBIX Macc

[Tocne KCHO3HUIIMU B 30HE HHTCHCUBHOTO PaJMAIlMOHHOTO 3arps3HEHUS B KAYECTBEHHOM U
KOJIMYECTBEHHOM COCTaBE MUKPO(MIOPHI KAIIEYHHKA KPBIC MTPOU3OILIN CYIIECTBEHHBIC N3MEHEHHS.
IIpex e Bcero, obOparnaeT Ha cebst BHUMaHHE 0OJIbIIOE pa3HOOOpasue MUKpodIopsl (cM. Tabi. 1).
Tak, u3 cemeiictBa Enterobacteriaceae, moMuMo KHIIEYHOW MNAJOYKU M MPOTEsT OBUT BBICESH
Citrobacter freundii. Bospocna BeiceBaemocth P. vulgaris mo 100 %, y Bcex >XHBOTHBIX
BBICEBAJIMCh TUICCHEBBIC TPUOBI, KOTOpPBIC JIO OINbITa HE ONPEIeIUINCh. B KonMyecTBEeHHOM
BBIPQ)KEHUN B HCCIICOBAHHOW TPYIIE XUBOTHBIX JOCTOBEPHO YBEIWYHIICS TUTP TPUOOB pona
Kannuna (8 24,8 pasa), HemocToBepHO moBbicuiics Tutp P. vulgaris (B 2,2 pasa) (cMm. Tabi. 2). B o
ke Bpemst B 1,98 pa3a CHM3WICS TUTp KHIIEYHOW MaNOYku U B 6,9 pasa - tutp oudumodaxrepuii,
XOTSI CHUKEHHE U HEZIOCTOBEPHOE.

WuauBuyanbHBI aHAU3 TIOKa3aTeneld CBUAETENBCTBYET O TOM, 4T0 y 60 % KMBOTHBIX
CHM3HWJIOCh KOJIMYECTBO OM(uI00aKTepuii, KOTOpbIE BBICEBATMCH MPH pa3BelACHUU (heKaIuid JIHUIIb
7o 10°. Peskoe cHWKeHHE KoOuMdecTBa OM(HIOOAKTEpUIl, HIPAIONMX BAKHYIO pOINb B
NoJIepXKaHUM OapbepHOi (PYHKIIMY KHIIEYHHKA, TaKe TIPH OTCYTCTBHUHU JIOCTOBEPHBIX
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CIIBUTOB B a3pO0OHON MHKpOQIIope, yKe MOXKET PacleHHMBAaThCs Kak MpOsBIEHUE TucOaKkTepro3a
[6]. B uccnenosannoii sxe rpymme y 80 % >KMBOTHBIX BO3POCIO KOJHUYECTBO YCIOBHO-ITATOTCHHOM
MuKpogaops! 10 21-70 % oGmero yucna Gakrepuit u nuib y 20 % ona cocrasisiia okosno 5 %.
Pe3sko yBenmuwiics Tutp rpuboB poaa Candida , Hauanu BbiceBaThCS MJICCHEBBIE IPHOBI.

Ooparaer Ha ce0s1 BHUMaHUE BBICOKAsi MHOYKECTBEHHOCTh C/IBUTOB B MUKpodIiope dexanuit
BCEX HCCIICOBAaHHBIX KpbIC. J[aHHAs 3aKOHOMEPHOCTh TIPOCIICKUBACTCS JTaXKE U B TOM CITy4ae, eCiii
IpU aHAIKM3€ HE YYUTHIBATh M3MEHEHHs, HaOJrojaeMble 3a CYeT BIIEPBbIE BBIICICHHBIX WM HE
BBICESIBIITMXCS TIOCIIE SKCMO3UIIMKA MUKPOOPTaHU3MOB - CBHT TIOKa3aTeleld CO CTOPOHBI IBYX BUIOB
MHUKpOOpranuzMoB ompenensercs y 60 %, a tpex MukpoopranusmoB - y 40 % xpsic. J{o3bl
00JTydeHMsl, TTOTydeHHbIE KPBICAMH, ISl JAHHOTO BHJIA YKHBOTHBIX BITOJIHE MOTYT OBITH OTHECEHBI K
nuanazony Hu3kux (LD 50/30=4,5+7,0 I'p) [8]. Onnako naxe HU3Kas 1032 KOMOMHHPOBAHHOTO
BO3ICUCTBUS PalUAIIMOHHBIX (AKTOPOB MPHBOJUT K HAPYIIECHHUSIM DKOJOTHUYECKOTO PaBHOBECHS
MEXIYy MaKpOOpPraHM3MOM M  3acelIOUMMU  €ro  MHKpoopranusmamu. [lo-Bunumomy,
aCCOIIMATUBHBIN XapaKTep U3MEHEHHUH B COCTaBe KUIIEYHON MUKPO(IOPHI 00yCIOBICH CHUKEHUEM
UMMYHOPEAKTHUBHOCTH.

O BBICOKOW TAOMIBHOCTH DSKOJOTUYECKOTO pPABHOBECHS CBHICTEIHCTBYIOT JaHHBIC
U3yYeHHUs] MUKpOOHOIIeH03a (pypo, MOABEpPraomuxcs XpOHHUECKOMY BHEIIHEMY paJAHalliOHHOMY
BO3/ICHICTBUIO B MAJIBIX J103aX HHU3KOW MHTEHCHBHOCTH (32 CYUET IOBBIIICHHOTO YpPOBHsS Y-(poHa B



3oH¢ UADC) m BHyTpeHHeMy (3a cueT MOTpeOJeHHUs 3arpsA3HEHHOW PBhIOBI M BOABI M3 Mpyaa-
oxnagurenst YADC), a Takke WHTATSAIMHUOHHOTO nocTyruieHuss PH. Mukpodiiopa KuIe4HnKa 3THX
KUBOTHBIX OblIa NpPECTaBICHAa a’pOOHOI JTAKTO30IMOJOKHUTEILHOW (32 OJHUM HCKIIOYCHHEM)
KUIICYHOW TMAJOYKOH, NPOTEsAMH, (EKAIbHBIM CTPENTOKOKKOM U Oudunodakrepusmu. Ilo
KaueCTBEHHOMY COCTaBYy U BBICEBAEMOCTH OTIEIbHBIX MHUKPOOPTaHU3MOB pa3iuuuil MEXKIY
rpynnamMu HeT. OpHaKo TPYNIbl  Pa3IMYyarOTCd  KOJMYECTBEHHBIMH  XapaKTEPUCTHKAMU
MHUKPOOHOIICHO3a KHUIIeYHHKa (Tabi. 3). THTP KHMIICYHOW MalOYKh U (PEKaTbHOIO CTPEHTOKOKKA
JOCTOBEPHO BBIIIE B TPYIIE, NOJYYMBIICH C MSICOM JOMOJHHUTENbHYIO mopruio PH, mpuuem
XapakTep MU3MEHEHHH YKJIaJbIBaeTcs B KapTHUHY AUCOMOTHYECKHX HapylIeHUH MHUKPOMIOpHl MpH
panuaoOHHBIX MOPAKEHHUSIX.

Tabmuma 3. Ayrtodiopa TOJCTOrO KHIIEYHHKA (PPETOK
aJIMAIIMOHHOTO BO3JICHCTBHS

B YCIOBHUAX IMOCTOSAHHOI'O

Konunuectso
I'pynna >kuBOTHBIX Hueio Mukpooprasusm Beicesacmocts MHUKPOOPTaHU3MOB p
py aHaJIN30B (pxSp), %
(M£m)
OTBITHBIC - 5
MTOCTOSTHHOE BO3ACHCTBHE + E coli 1000 (1,04+0,29)°107 > 0,02
MTOBBIMIIEHHOE TIOCTYIUICHHUE
PH B Teuenue 14 cyr P. vulgaris 40,0+21,9 (3,51£3,49)+108 <0,05
P. mirabilis 60,0+21,9 (1,61£1,39)+108 <0,05
Y Proteus 100,0 (2,37+1,42)108 <0,05
Streptococcus faecalis 100,0 (2,28+6,0)108 <0,05
Bifidobacterium 100,0 108 >0,02
KoHTposnbHIe - 9
IMMOCTOSIHHOC BO3ACUCTBUC E. coli 100’0 (2’54i0’44)0106
P. vulgaris 44,4+16,6 (3,43+1,82)+108
P. mirabilis 55,6+16,6 (1,69+1,16)+108
¥ Proteus 100,0 (2,46+1,0)108
Streptococcus faecalis 77,8+13,9 (3,04+2,36)+108
Bifidobacterium 100,0 108
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Takum o0pa3zom, pe3yiabTaTa HCCIEAOBAHUN, BBIIOJHEHHBIE B. YCJIOBUAX HaTypHOTO
sKcrepuMeHTa B aBapuitHoM nomenieHnn YADC u B OMKHEH 30HE ee BIMSHUSA, CBUIETENLCTBYIOT
0 TOM, YTO IOCJIe KOMOMHHUPOBAHHOTO PAJAMAIIMOHHOTO BO3ECHCTBHS B MOJEIBHON TPYIIIE KPbIC
MPOCIIEKUBAETCS.  CABUI BHYTPM  MHUKPOOHBIX  COOTHOIICHUH: yBEITMYMBACTCS  MPOIEHT
BBICEBAEMOCTH  YCIIOBHO-TIATOT€HHBIX HJHTEPOOAKTepUi, IUIECHEBBIX TI'pUOOB, JIOCTOBEPHO
Bo3pactaeT TUTp TpuboB pona Kanmuma. MHauBuayanbHBIA aHaaM3 KaueCTBEHHOTO COCTaBa U
KOJMYECTBEHHBIX COOTHOIIEHUN OakTepHil MO3BOJSET 3aKIIOUUTh O HApYHIEHHMH HOPMAabHOTO
OMoIIeHO3a KMILIEYHUKA, T. €. O Pa3BUTUU JaucOakTepuosa. Ilo cremeHu TsHKECTH pa3BUBILUICS
IUCOaKTEpUO3 CIEAyeT OTHECTH K CIa0OBBIPaXEHHOMY WU BBIPQXEHHOMY JucOakTepuosy. Y
¢bperok, HaXOAALUIMXCS B YCIOBHUAX XPOHHYECKOrO0 KOMOMHUPOBAHHOTO  paJUallMOHHOTO
BO3JICHCTBUS, YCTAaHOBUBIIEECS HKOJIOIMUECKOE pABHOBECHE B MHKPOOMOILIEHO3€ KHUIIEYHUKA
BECbMa YYBCTBUTEJIBHO K HM3MEHEHHUIO YPOBHS paJMallid. YCWIEHHE CTENEHU DPaJualliOHHOIO
BO3JICHCTBUS CIBUIaeT PaBHOBECHE B CTOPOHY THUCOMOTUYECKUX W3MEHEHUH, IPUCYIIUX JIyYE€BbIM
nopaxeHussM. CIBUI HMMeEET acCOLMATUBHBIN Xxapakrep. llomyueHHble pe3ynabTaThl pPacIIMPSIOT
Mpe/icTaBlIeHHE O AUCONOTHUECKUX dPPeKrTax paauanuoHHbIX (akTopoB 30HbI HADC: yKka3bIBalOT
Ha BBICOKYIO YYBCTBUTEIBHOCTh K KOMOMHHPOBAaHHOMY OOJIyUEHHIO DPABHOBECHS MEXKIY
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B. I XOJIOLA, €. B. COBOTOBUY
KOHLEMLIS YOPHOBUJILCHKOT 30HU BIJIUYKEHH S HA TEPUTOPII YKPATHU
[Monaroreecst po3poOiieHI KOJEKTHBOM aBTOpiB mix kepiBHMOTBOM HAH VYkpaiHM OCHOBHI MOJOXEHHS
KoHIIemii yrnpasiiHHsa 30H0I0 BiguyxeHHss YAEC Ta HanpsMmkiB HisuTbHOCTI B Hil. OCOONMBICTIO KOHIEMIIT € MOMiT
30HU BiAYYKEHHS Ha MPOMHUCIIOBY YaCTHHY, A€ 3AIHCHIOIOTHCS poOOTH, CIIPAMOBAaHI Ha JIIKBIJAIliI0 HACTIAKIB aBapii (B
OCHOBHOMY IIe TepuTOpig npommaiinananka YAEC, Miciid mposkuBaHHS JIIKBIJATOPIB Ta PO3MIIIEHHS iHPpaCTPyKTypH,
gka 3a0e3redye MiSTIBHICTD B 30HI) Ta TEpPHUTOPii OCOOIMBOrO PEXHUMY - 3aMOBITHUKH, 3aKa3HUKHA Ta OXOPOHHI
TepuTopii.
TekcT OCHOBHMX TOJIOKEHb KOHIIEMIIiT MOTOKEHO 3 OpraHaMH|, sIKi 3IMCHIOIOTh HArJsd, Ta 3alliKaBJICHUMH
BiIOMCTBaMH.
V. 1. KHOLOSHA, B. V. SOLODOTICH
CONCEPTION OF THE CHERNOBYL
EXCLUSION AREA ON THE TERRITORY OF UKRAINE
The conception project of ChNPP exclusion area management and directione activities in it elaborated by the
authors' study under the uadershop of NASU is proposed. The conception project peculatity is area separation into
industrial part where put into effect the actibities to eliminate the acciadent consequences in the ChNPP industrial site
territory, places where liquidators house and structure displacement which quarantee activity in the zone (and territories
of peculiar state - protected and buffer ones. The conception project is coordinated with the bodies carrieng out control
and interested departments.



M. M. COPOKIH, B. H. BACH/IPYEHKO
EKCIUTY ATALILSA YOPHOBMJIbCHKOT AEC B OCOBJIMBUX YMOBAX (y 1987 p.)
PosrisanyTo ocobmuBocti ekcrutyaranii Yopaoomiscbkoi AEC 1987 p. 3 mornsiny 3abesneueHHst patiaiiHoi
6esnexu. IIpoBeneHo aHami3 HaOyTOro IOCBiAy eKCIuTyaTamlii aTOMHOI CTaHIIl 3a BaXTOBMM METOJOM, IOKa3aHO
MMO3UTHBHUH 1 HeraTHBHUN BIUTHUB Ha Oe3neky AEC BaxToBOro MeTomy poOOTH IIepCcoHAITY.

N. M. SOROKIN, V. N. VASHCHENKO
OPERATION OF CHERNOBYL NPP IN PARTICULAR CONDITIONS (IN 1987)
This article deals with the particularities of Chernobyl NPP operation in 1987 from the safety ensuring point of
view. The acquired experience of operating NPP by watch shifts method is reviewed, its positive and negative effect on
NPP’s safety is revealed.

I C. MELIIAJIKIH, M. I1. APXITIOB
[IPOBJIEMU PEABUIITALIIl TEPUTOPII B 30HI ABAPIi HA YOPHOBUJIbCHKI AEC

Po3risaHyTo MexaHi3M (pOpMyBaHHs 30H NMAJTMBHUX, NATMBHO-KOHICHCAIIHHUX Ta KOHJCHCALIHHUX BUNAJiHb 3
PO3pI3HEHUM PAIOHYKIITHAM CKIAIOM, 3 Pi3HOI (i3UKO-XIMIUYHOIO PYXJIMBICTIO 1 Oioyoridnoio goctymHicTio PH B
CKJali pagioaKTUBHOTO 3a0pymHEeHHsA. [logaHO KOPOTKY XapaKTepHUCTHKY poOiT, CIpsSIMOBaHMX Ha pealimiTariito
npommaiinanunka YAEC Tta mpumernoi mo HbOro Ttepuropii. OOTOBOPEHO MOMIMBI TPAKTHYHI 3aXOOU IIOAO
peabumiTarii CiTbCPKOTOCIIONAPCHKAX Ta JICHUX YTigh 30HM BimuykeHHS Ha roiomi Outem sk 200 tuc. ra. OcobmmBo
BHIICHA BAKJIMBICTH CHEWiadbHOI IPYHTOBOI OOpOOKH, sika 3abesrmedye e(eKTHBHE B3HWKEHHS MOTYKHOCTI
eKCTIO3MLIHHOT J03H (32 MOPAIKOM BEIMYMHH) Ta CYTTEBE 3HIKEHHS po3MipiB nepexoxy PH B cimbcbkorocnomapcbky
MPOIYKIIIO.

G. S. MESHALKYN, M. P. ARKHIPOV
THE PROBLEMS OF TERRITORY REHABILITATION IN THE AREA OF ChNPP ACCIDENT

The mechanizm is considered by which the forming of fuel, fuel-condensate and condensate fallout rones
(having different radionuclides contents, different physic-chemical mobility and biological accessibility of
radionuclides that constitute a part of radioactive contamination) proceed. The works aimed at rehabilitation of the
ChNPP area and adjacent territories are briefly characterised. Possible practical measures on rehabilitating the
agricultural and forest tracts of the exclusive zone their total area being of more than 200, 000 ha, are at issue. Emphasis
is put on importence of special soil treatment that ensures efficient reduction of exposure dose rate (by an order of
magnitude) and considerable diminution of radionuclide transfer to agriculture products.
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B. /. BOXMEKOB, I II. MAPAJIIHA, JI. B. BOJIKOBA €. I'. TAH)XA
CTAH 3AXBOPIOBAHHS TTPALIFOOUMX B YOPHOBMJIBCHKI 30HI BITUYKEHHS 3A TTEPIO]]
1986-1992 PP.
[IpoaHamizoBaHO CTAaTHCTHUKY 3aXBOPIOBAHHSA NMEpPCOHANY, SKui mparroe B 30Hi BimayxeHHsI YAEC. Anamiz
MIPOBEICHO Ha MmiAcTaBi 0a3u qaHux Ha 12,5 THC. 9onoBik 3a nepiox 1986-1992 pp.

V.D. YOKHMEKQV, G. P. MARALINA, L. Y. VOLKOVA, YE. G. GANZHA
INCIDENCE OP DISEASES WITHIN THE PERSONNEL OF THE EXCLUSION ZONE
The stuff sick rate working in the ChNPP exclusion area is analysed on the strength of data base of 12,5
thousands of people for the period of 1986-1992 years were conducted analyses.

A. K. CYXOPYYKIH, B. . MAPYEHKO
BIJITHOCHA PAIIALIIMHO-TITIEHIYHA BAPTICTh
AMEPUILIIA-241 TA IHIIUX PAZIIOHYKJIIAIB YOPHOBMJIbCHKOT'O BUKU Y
Ha migcraBi pmiroumx HOpPM pajiamiiHoi Oe3leKH IOCHi/DKeHa JWHaMika BaprocTi okpemux PH
YOPHOOMJIBCHKOTO BUKHIY. He3Baxaroun Ha HarpoMa/LKeHHS aMmepuuis-241, cymapHuil pagianiiHuil BIJIMB CyMmimIi
HYKJIiJiB He 30inpuryeThest. HaBeaeHa oniHKHM iHTErpasbHOTO 30MTKY Bij noBroxuBy4dnx PH 3a gac iXHbOro icHyBaHHSL.

A. K. SUKHORUCHKIN, V. I. MARCHENKO
RELATIVE RADIATION & HYGENIC SIGNIFICANCE OF AM-241
AND OTHER RADIONUCLIDES OF CHERNOBYL RELEASE
The dynamics of significane of certain nuclides of Chernobyl release has been studied on the basis of the
radiation safety standards in force. In spite of accumulation of Am-241, the summary radiation impact of nuclides
mixture is not increasing. The estimates of integral damage due to long-life nuclides have been presented.

I I. KOPYAK, JI B. TPUTOP’€BA, T. B. BEH, JI. ®. EPYCAJIMMCHKA
OLIHKA MIKPOBIOJIOTTYHUX ITOKA3HUKIB I'PYHTY 30HU BIAYYKEHHS HAEC
dopmysanHi B Ykpaini micii aBapii Ha HAEC aHTponoreHHoi pafioHyKJIiHOI aHOMaJIi IMO3HAYMIOCH HA
KIJIBKICHUX Ta SIKICHHX 3MiHaX MiKpOOiOIIEHO3iB IPyHTY. 3 HiIJIBUIICHHSIM PajioakTUBHOCTI rpyHTY Outbine 1000 Bk/kr



no uesito-137 cnocrepiranu cyrreBe 30UIBIICHHS KiJIBKOCTI IIPOO TPyHTY 3 MakcuMmaibHuM (Oimbme 1 mMiaH B 1 T
IPYHTY) OOCIMEHIHHSIM ayTO- Ta aJIOXTOHKOi MIKpO(]JopH, IO CBIIYMTH MPO CTHUMYJILII0 €KOCUCTEMH, BHSIBICHHS
riMepKOMIICHCATOPHUX Ta JIEMOHylUuX mnpoueciB. B 1992 p. Big3HaueHo BiporiiHe 3HW)KEHHS B TPYHTI 30HH
BiZIUY>KEHHsI CIOPOBHUX (OPM 1 301 THEHHSI KITBKOCTI (i3iosoriyHuxX rpyn MikpoopraHizmis. B1993 p. ananoriyaux 3miH
HE BCTaHOBJICHO, 1[0 MOXKHA PO3I[IHIOBATH NO3UTHBHO, SIK BiTHOBJICHHS CIIiBBITHOLIEHb B MiKpOOiOLleHO3aX IPYHTY.

G. I KORCHAK, I. V. GRIGOR'YEVA, T. V. BEI, L. P. YERUSALIMSKAYA
ESTIMATION OF THE ChAES
ALIENATION ZONE SOIL MICROBIOLOGICAL INDICES

Forming in Ukraine as a consequence of the ChAES Accident the radionuclide anomaly has been reflected in
soil microbiocenosis qualitative and quantitative changes. Soil radioactivity increase exceeding 1000 Bg/kg in cesium-
137 has been observed to have an essentially increased quantity of samples with the maximal (more than 1 min per 1 g
of soil) seeding of autochthonic and allochthonic microflora, being an evidence of the ecosystem stimulation, some
hypercompensatory and depositing processes appearing as well. In 1992 a. reliable decrease of the alienation zone soil
spore forms (t=~4,0) as well as impoverishment of microorganism physiologic groups number (t=~7,0) were noticed. In
1993 there were no analogic changes observed; this fact should be assessed as a positive one - as an relationships
rehabilitation in soil microbiocenoses.
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B. A. AKIMEHKO, H. M. AHKO, I1. B. CEMAIIIKO, A. B. IPUT'TH
J10O TTPOBJIEMHU OIITUMI3BALIL YMOB ITPOXXMBAHHS ITPAITIOIOUYMX 3A BAXTOBUM METOJIOM
B 30HI BIAUYXEHHSA YAEC

BI/IKJ'IaI[eHO pe3ysibTaTu TIri€HIYHOTO BHMBYEHHS YMOB HPOXHUBAHHA MNPANIOOYUX 3a BAXTOBUM MCETOJAOM B
YopHoOunbChKiit 30H1 BiguyxeHHs. J|aHO OIIHKY NMPIOPUTETHUM MapaMeTpaM >KHTIOBOIO CEPEeIOBHINA: MiKPOKIIMAT,
OOMIH TIOBITpS, YMOBM 3acelieHHS TYpPTOXUTKIB, aKycTUuHe 3a0pynHeHHs. Bu3HaueHO piBHI aepo30JILHOTO
3a0pyIHEHHS JKHTIOBOTO CEPEAOBHUINA, 3YMOBJICHI pPI3HOMAHITHUMH BHIaMH TMOOYTOBOI MisUTbHOCTI. BuBYCHO
ENIEKTPOCTATHYHI TOBITPOOYMCHUKH sIK 3aci0 OOpoThOM 3 paJioaKTHMBHUM JpiOHOAMCIIEPCHHM  aepo30JIeM.
OOrpyHTOBaHO 3aBJaHHS HACTYIIHOTO JOCIIDKCHHS 3 METOI0 ONTHMI3allii KHUTJIOBOTO CEpPEIOBHINA MPAIFOIOUUX 3a
BaxTOBHUM METOJIOM B 30HI BiAUyKCHHI.

V. Ya. AKIMENKO, N. M. YANKO, P. ¥. SEMASHKO, 4. V. YARIGIN
TOWARDS THE PROBLEM ChAES ALIENATION ZONE RESIDING CONDITIONS
FOR WATCH-SHIFT PERSONAL

The artical deals with some results of higienic study concerning watch-shift workers residing condition in the
ChAES 30-krn zone. The evaluation is given for residing enviroment priopitative parameters, air ventilation, houstels
inhabiniting conditions, the acoustic regime. Some indoor enviroment aerosol pollution levels different kind domestic
activity a reveald. Electrostatic air cleaning installatings as devices of radioactive smaaldispers aerosol control a
studied. Some tasks of further reserach are substantiated in order of watch-shift workers risiding environment
optimization in the alienation zone.

€. B. CObOTOBH1Y, B. B. JOJIIH
MEXAHI3M HAKOITMYEHHS MITPALIITHUX ®OPM 37Cs | 2S¢
B T'PYHTAX BJIMYKHBOT 30HU YAEC

VY mpomueci 4OTHPHOXPIYHOTO EKCIEPHUMEHTY BHBYEHO YacoBY 3aJIeKHICTh BOJHOTO BuiyrosyBaHHs PH 3
IpyHTIB. LIg 3a1I€XKHICTh ONMUCYETHCS PIBHIHHIM KiHETHKH MEPIIOro Nopsaky. Po3paxoBaHo koe(illieHTH HAKOITUICHHS
MirpamifanX (opM MPOAYKTIB MOALTY B TPYHTaX, 3a0pyAHCHHX TMAJTHMBHUMH YacTHHKAMH. 3a PO3PaXOBAaHUMHU
pe3ysbTaTaMH CKJIAJIEHO MPOTHO3 «BUBLIbHEHHS» PH 3 yacTHMHOK i HakomuueHHs 1X y rpyHTax. Y BIANOBIJHOCTI 3
YABJIEHHAM IPO BHYTPilHbOAU(Y3iiiHy KiHETUKY BHJIyroBYBaHHs oliHeHi koedimientd mudysii ¥Cs i Sr B
MAIMBHUX YaCTHHKAaX po3MmipoMm 2 MkM. JIiMiTOBaHOIO cTafi€ro Mirpaimii MpOAYKTiB MOIUTY € HAAXOMKECHHSA iX 3
YAaCTUHOK Y ITPYHTOBUM MOTJIMHAIOUYUN KOMILIEKC.

E. V. SOBOTOVICH, V. V. DOLIN
MECHANISM OF ACCUMULATION OF MIGRATION FORMS OF ¥7Cs AND *Sr IN THE SOILS OF

THE NEAR-ZONE OF CHERNOBYL NES
Temporal dependence of water leaching of rudionuclides from the soils was investigated in the four-year
experiment. This dependence is described by a simple kinetic equation. Accumulation coefficients of fission products'
migration forms in the soils contaminated by fuel particles were calculated. Prognosis of rudionuclides' release from the
particles and their accumulation in the soils were compiled according to the calculated data. Diffusion coefficients of Cs
and Sr were estimated for the particles with the size of 2 mcm according to the conception of intradiffusion kinetics of
leaching. Rudionuclides' release from the particles into the soil absorbing complex is the limitatative stage of fission

products migration.

T. H IIEYEHOBA, T. T. BOJIOJIHA, B. I. PACEHKO,
A. K. ILIMAHOBCBKA, JI. 5. FOH/JAPEHKO, M. ®. I'VJIUH



BIIJIMB MAJIUX 103 PAJIIALIL HA CIIOJIYYHOTKAHUHHUIT MATPUKC
TA ITYJI BUIbBHUX AMIHOKUCIJIOT PI3HMX OPTAHIB
Ha anamizatopi AAA-881 nocnmimKyBaiu My BUIBHUX aMiHOKHCIIOT CUPOBATKH KPOBI, MEYiHKU Ta CEJIe3iHKH,
a TaKoX aMIHOKHCJIOTHHH CKJaJ| KoJIareHy LIKIpH Ta KICTOK EKCIIEPUMEHTAIbHUX HOPOK, SIKi YTPUMYIOTHCS B 30HI
BiguyxeHHs aBapiitHoro eneprodyioky YAEC. BcTaHOBIEHO 3MiHM AOCHIKYBaHUX XapaKTEPUCTHK Y IOPIBHSHHI 3
HOopMoOK0. TkaHWHU pi3HOI cemM(ITHOCTI BiIPi3HAIOTHCS KIIBKICHIM HaOOpOM Pi3HUX aMiHOKHCIIOT IIPH HE3MiHHOMY
iX BMicCri B 3araJbHOMY ITyli. BcTaHOBNIEHA TapasiebHICTh 3MiH B KOJAreHi KiCTOK Ta MIKIpH MPH XPOHIYHOMY BILTHBI
10HI3YI0YOTO OIPOMIHEHHS Majoi IOTYXHOCTI.
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T.N. PECHENOVA, T. T. VOLODINA, V. I. RYASENCO,
A. K. SHIMANOVSKAYA, L. J. BONDARENKO, M. F. GVLY
IFLUENCE OF SMAL DOSES OF IRRADIATION
ON CONNECTTVE-TISSUE MATRIX AND DIFFERENT ORGANS POOLS OF FREE AMINO ACIDS
With amino acid analysator were Investigated liver, spleen and serum pools of free amino acids and amino
acid composition of bone and skin collagen from minis, maintained in 3-km zone of Chernobil nuclear power station.
Great changes of all investigated parameters in comparison with norm were shown. Parallel changes in skin and bone
collagens with chronic smal doses x-ray irradiation were shown. Under the influence of irradiation bene collagen
structures covalently cross-linked with non-collagenous components (possibly glycosaminoglycans and glycoproteins).

H. B. POJIOHOBA, IT. M. MAJKYTA, O. I'. JOMAIIIEBCHKA, b. O. TOPCbKHUH
3MIHHN B CTPYKTYPI KICTKOBOI'O CKEJIETA Y 3B'SI3KY 3 IHKOPITOPAIIICTIO PAJJIOHYKIIIAIB
3a J01OMOT0I0 METOIB TiCTOJIOTI, €IEKTPOHHOI MIKPOCKOMIT Ta paioxXiMii BUBYAIN CTaH KICTKOBOTO CKEJETY
y TBapvH (MHIIOBH/IHI TPM3YHH, HOPKH), SIKi MelKaroTh y 30Hi Bijuyxkenns YAEC. Busnaueno smict %Sr, 1¥Cs, 1%Cs
B KkicTkax mpotsaroM 1989-1993 pp. BusBneHO 3MiHH B TiCTOCTPYKTYpi OKICTS, €HAOCTY Ta KOMIIaKTa TpyO9acTHx
KIiCTOK, a TaKOX B MeTaeli(izapHiil IacTHHII pocTy. OOTOBOPIOIOTHCS 010JIOTIYHI MEXaHI3MH BUSABIICHUX 3MiH.

N. V. RODIONOVA P. M. MAZHUGA, E. . DOMASHEVSKAYA, B. A. GORSKY
ALTERATIONS OF BONE SKELETON STRUCTURE
IN CONNECTION WITH STRONTIUM-90 INCORPORATION

By using the methods of histology, electron microscopy and radiochemistry studied the bone skeleton state of
animals (monse lite rodents and minks) which live in the 30 Im zone of the ChNPP. It was defined contents of ®Sr,
137Cs, 13Cs in the bones during 1989-1993 years. There were described changes in histostructure of the periost endost
and bone compact of the tubular bores and also in metaepiphyzl growth plate. The mechanisms of the revealed
alterations are discussed.

B. I. YEPHIOK, M. A. FOJICYHOBA, O. M. TKAYEHKO, B. Il. PABLIEBA, I'. B. MEII[EPAKOB
YMOBMU ITPALI TA IMHAMIKA ITPALE3JJATHOCTI ¥ OIIEPATOPIB
TAKKUX BYAIBEJIBHO-LIIAXOBUX MALIMH YV 30HI BIAYY>XEHHSA YAEC
HageneHo maHi mpo yMOBH Tpalli Ta CTaHy Ipare3aTHOCTI OJHIET 3 TPYII JIKBIJATOPIB - OMEPATOPIB TSKKUX
OynmiBembHUX MamuH (OyNbI03epiB, EKCKaBaTOPiB, aBTOKPAHIB, BAHTAXHHKIB, 3aHATHX TOXOBAaHHAM PaJiOaKTHBHHUX
BIJIXO/IiB).

V. 1. CHERNYUK, M. Y. BOLSUNOVA, O. M. TKACHENKO, V. P.RYABTSEVA, G.Y. MESHCHERYAKOV
WORK CONDITIONS AND DYNAMICS OF WORK CAPACITY IN OPERATORS OF HEAVY ROAD-
BUILDING MACHINES ENGAGED IN ChNPP 30 KM ZONE
The data on the work conditions and state of operator-liquidators capacity of heavy road-building machines
(bulldozers, excavators, autocranes loaders) engaged in buriel of radioactive wastes products are presented.

H. B. FBOH/JAP, B. . FE3PYKOB, I1. C. BOBK, b. P. CTEIIAHCHKA, C. M. XPAIIVHOB
JESKI OCOBJIMBOCTI CTPYKTYPU XPOMATHUHY TIEUIHKU I CIM'SIHUKIB
KAHAJIbBHOI'O COMA (ICTALURUS PUNCTATUS) I3 CTABA-OXOJIOJXXYBAYA YAEC
BuBueHo enexTpodopernyHi crekTpu sepHux OinkiB, a Takox ¢parmenrtiB JIHK, mo crBoproroTecs
BHACTIIOK aKTHBAIlil SACPHUX HYKJIea3 KIITHH IMEYiHKM 1 CIM'SHHUKIB KaHaJbHUX COMIB i3 oxonomkyBadya YAEC
BusBneno TkaHeBi BiAMiHHOCTI y (QpakmiiiHomy ckmani ricroHa HI i HericTOHOBHX OiNKiB XpOMAaTHHY NEYiHKH 1
ciM'sTHUKIB. SlepHi HykJIea3n TakoX TKaHMHOCTIEAN(IdHi 1 MalOTh Pi3HY aKTUBHICTb.
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N. U. BONDAR, V. F. BEZRUKCV, P. S. VOVK, B. R. STEPANSKA, S. N. KHRAPUNOV
SOME PECULIARITIES OP LIVER AND TESTIS CHROMATIN STRUCTURE OF CHANNEL FISH
(ICTALURUS PUNCTATUS) FROM ChNPP COOLING RESERVOIR
Electrophoretic spectra of nuclear proteins, as well as of DNA fragments, forming as a result of activation of
liver/testls cell nuclear nucleases of channel fishes from ChNPP cooling reservoir, have been investigated. Differences



were faend between histone HI and nonhistone fractions of liver/testis chromatin protein tissues. Nuclear nucleases are
also tissue-specific and have different activity.

C. I PUBAJIKO, €. II. CKOPOBOI'ATHKO, B. B. JJOJIIH
BIIVIMB YMOB EKCITEPUMEHTY HA CTVYIIIHb BOJHOI'O BUWJIYI'OBYBAHHSA PAJJIOHYKIIIAIB
3TPYHTIB 30HU BIJUYXKEHHA

OmnwmcaHo MeToJ BUAUICHHS pO34YMHHUX y BoAi ¢opMm PH 3a crarmyrmMu, AHHAMIYHUME 1 €KCTpEeMaIbHIMHA
ymoBamu. Kinpkicts PH, siki mepexomsaTs y BOOHY BHTSDKKY, 3pOCTAa€ 3aJIeKHO Bil yMOB ekcriepuMeHTy. Kimpkicts PH
AKi BUIyTOBYIOTBCS 3 IPYHTIB y CTATHYHHX i JAMHAMIYHMX yMOBax, 3pocTae y pamy: ‘#Ce, ¥'Cs, %Ru, °Sr. IIpu
BUJIYTOBYBaHHI 1apo-BOASHOK cyMimmmo B anapaTi CokcleTa B LIbOMy psfy crocTepiraeThes inBepcis: #4Ce, 1%Ru,
187Cs, 90Sr, V mpoueci BUIyroByBaHHs criocTepiraeThcsi (paxiioHysanHs isoromiB **Cs i ¥’Cs, mo 3ymoBneHo
pizuunero B Tonorpadii i opmax 3HAXOKEHHs MPOAYKTIB noAiny B Marpumi. Jloctynuicts *34Cs s BKiIoueHHs B
6ioreoximiuni nanmoru 6inema, Hix 37Cs.

S. I. RIBALKO, J. P. SKOROBOGATKO, V. V. DOLIN
INFLUENCE OF EXPERIMENTAL CONDITIONS ON WATER LEACHING DEGREE
OF RUDIONUCLIDES IN THE SOILS OF THE EXCLUSION ZONE

The method of the radionuclides leaching in static, dinamic and extremal experimental conditions of lixiviation
was devised and described Quantity of soluble radionuclide forms are increased in a number of experemental
conditions: static, extremal, dinamic Quantity of rudionuclides leached in static and dinamic conditions is increased in
the row: **Ce, ¥7Cs, %Ru, %Sr Inversion in this row is observed when water-steam leached in Sokslet apparatus:
144Ce, 106RY, 17Cs, 2Sr. Variety in topography and radionuclide forms of being in the matrix resulted in isotopes ***Cs
and ¥"Cs fractionation observed during leaching processes. *3*Cs accessibility to be Included Into biogeochemical
chains is higher than that of ¥7Cs.

C. IT. JDKEIIO, [I. O. BYT'AH, B. B. VI[3EHKO, O. C. CKAJTbCKHH, O. O. BAP3AI[PKHUH
J0 ITUTAHHSA TTPO METOJJUKY PAJIIOJIOI'TYHOI'O OITPOBYBAHHS IMIASEMHUX BO/L
B 30HI BITYYXEHHS YAEC

Ha ocHOBI ekcriepiMeHTaNbHUX AOCIIKEHb 1 HATYpHUX criocTepexeHp Mirpanii PH B rpyHTOBHX BOzmax Ha
ningHIi cBepanoBuHU K-9 mikera Ne 10 craBy-oxomomkyBada YAEC mpoaHamizoBaHO (aKTOpH, IO BIUIMBAIOTH Ha
pe3ynbTaTH BU3HAYECHHS AaKTHBHOCTI CTpoHHi0-90 B rpobax Boau. JlaHO peKoMeHpmamii IoJ0 BIOCKOHAJICHHS
METOJHMKH TPoOOBIIOOPY 31 CBEPATIOBHH, IO CIIOCTEPITalOThECA B CUCTEMI PaioTiAPOTe0I0TiYHOT0 MOHITOPHHTY 30HU
BiIy>KECHHS.

S. P. DGEPO, D. A. BUGAI, V. V. GOUDZENKO, A. S. SKALSKY, O. A. VARZATSKI
ON THE QUESTION OF THE METHODOLOGY OF GROUND-WATER SAMPLING
FOR RADIONUCLIDE ANALYSIS IN THE CHERNOBYL EXCLUSION ZONE

The factors influencing results of strontium-90 determination in ground-water samples are investigated on the
basis of the experimental field studies of radionuclide migration carried out at the dam of the cooling pond of the
Chernobyl Nuclear Power Plant in the vicinity of K-9 well. The recommendations are given on improvement of the
methodology of ground-water sampling from wells which are used for observations in the system of ground-water
monitoring of the Chernobyl exclusion zone.
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B. B. 'V/[3EHKO, C. I1. JUKEIIO, J]. O. EVTAH, O. C. CKAJIbCbKHH
J10 BUBHAUYEHHS KOE®ILIECHTIB PO3IIOAIIEHHS PAZIIOHYKJIIAIB
B CUCTEM BOJIA - CKEJIET [IOPOAU

Po3risiHyTO Ta NOPIBHSAHO MOSKIJIMBOCTI PI3HMX METOAl 1 BHM3HauyeHHs KoedilieHTiB posmonineHus PH B
cUcTeMi BOAa-CKeJleT BOAOBMilTytouoi ropoau. [Ipuseneni pesynsraT nonepeaHix ouiHok Ky cTpoHIioo-90 y minaHux
rpyHTax Ommknboi 30HM YAEC Ha mijncraBi BUMIpiB IX KOHLEHTpaliil y 3pa3Kkax TPYHTIB Ta I'PYHTOBHX BOJ, IO
BiZIOMpaich 3a JOMOMOTOI0 CIIeliaNbHOr0 O0JagHaHHA Ha MIMOuHI Oinbm sk 1,0 M Bifg pO3KPUTOrO IpH MPOXOI
BUPOOKH piBHS BOJH.

V, V. COUDZENKO, S. P. DGEPO, D. A. BUGAI, A. S. SKALSKY
OF THE DETERMINATION OF THE RADIONUCLIDES DISTRIBUTION COEFFICIENT IN THE
SYSTEM WATER-SOIL MATRIX
Different methods for determining distribution coefficient of fission products in the system «porous solution -
soil matrix» are reviewed and analysed. A methodology for the «in-situ» Ky determination is proposed, which is based
on the separate measurement of the activity of the soil and ground-water samples activity. Preliminary estimates of
strontium-90 Kg.s for sandy soils of the Chernobyl exclusion zone are presented.

O. C. CKAJIbChKHUH, C. IT. JDKEIIO, JI. O. BYT AU
PAIIOTI'TAPOXIMIYHE OBCTEXEHHSA CBEPIVIOBUH TTPUIT'ATCBKOI'O BOJJO3ABOPY



[MomaHo pe3ynbTaTd TiAPOXIMIYHOTO OOCTEKCHHS MNPAIFOIOYUX CBEPIJIOBHH [Ipun'sTchkoro Bomo3adopy,
MPOBEACHOTO Ui BH3HAYCHHS MOXIIMBOIO JpKepela 3a0pyOHEHHS paiOHYKIiJaMH HAIipPHOTO BOJOHOCHOTO
TOPU30HTY. PEKOMEHIOBAaHO ONTUMAIBLHUI pErjlaMeHT MOHITOPHHTY 3a IMIJI3EMHHMH BOJAMH. 3amlpolOHOBAHO
HEOOXIJHI TiJPOreOoJIOTiuHI TOCHIMKCHHS [UIS TPOBEICHHS BIPOTIHOTO TNPOTHO3Y 3a0pyAHEHHI HAmipHOTO
BOJIOHOCHOT'O TOPHU3O0HTY.

A. S. SKALSKY, S. P. DGEPO, D. A. BUGAI
RADIOLOGICAL AND HYDRO-CHEMICAL SURVEY OF WELLS
OF THE PRIPYAT WATER SUPPLY SYSTEM
Results of hydro-chemical survey of water wells of the Pripyat town water supply system are presented,
investigations beeing carried out to identify a possible source of contamination of confined aquifer by radionuclides.
Optimal scheme of ground-water monitoring at the water supply site is recommended. Hydrogeological in estimations
are proposed, which are necessary to obtain reliable data on contaminants migration to confined aquifer.

M. I. [IPOCKYPA, B. B. ]OJIIH
TPAHCOOPMALISI ®OPM 3HAXOKEHHSI [TPOJIYKTIB [TOAULY B PIYKOBIV BOJI AKBATOPII
KHIBCbKOI'O BOJJOCXOBMUIIIA B 1986-1991 PP.

Po3pobrnero 1 omicaHo METOJ pO3AUICHHS MirpamiiHux (GopM HPOIYKTIiB MOIUTY B pidKOBii Boxi. B rupmax
pIYOK i BOZI BOMOCXOBHINA BiJ3HAUEHO 3POCTAaHHSA KUTBKOCTI PO3YMHHOI OPTaHIYHOI PEUOBHHHU, 3MCHIICHHS BMICTY
PO3YMHHHX HEOPTaHIYHIX PEUOBHH i PO3YMHHOTO KHUCHIO IPH HE3MIHHIN KITBKOCTI cycrieHaoBaHuX (¢opM. BiamosigHo
3MiHIOETBCS KUIbKICTh PAJiOHYKIIAIB y CKIaji BUAineHux GpopMm. 3aranbHa Kinbkicts ©*7Cs i %°Sr  piukosiii Boai B 1991
p. He 3MiHmnacs. Crmocrepiraerbes Tpancopmamis (GopM 3HAXOKCHHSA NMPOMYKTIB IOAUTY y TOPIBHSAHHI 3 paHimie
oTpuMaHuMK pesynsTaTamu. bing 50 % ¥'Cs i 6ins 99 % *°Sr nepebyBaioTh B yMOBHO PO3UMHHOMY CTaHi.
Cnissinnonrenti PH y ckiani ¢inprpaTiB i cycniennoBaHux GopM 3a3Ha€ CE30HHUX 3MiH.

N. I. PROSKUR4, V. V. DOLIN
TRANSFORMATION OF MIGRATION FORMS OF FISSION PRODUCTS IN RIVER WATER
OF AREA OF KYIV RESERVOIR IN 1986-1993

The method of fission products migration forms division in river water have been devised and described. The
quantity of soluble organic matter is found to be increased, the quantity of soluble inorganic matter and soluble oxiger is
found to be decreased, when the quantity of suspended forms is invariable in the river offings and the reservoir water.
Accordingly the quantities of radionuclides migration forms were changed. The total quantity of *3’Cs and ®Sr in the
river water in 1991 was invariable. Transformation of migration forms of fission products was observed when compared
with earlier obtained data About 50 % of ¥’Cs and 99 % of Sr were found in conditionally soluble forms.
Rudionuclides correlations of soluble and suspended forms have been subordinated 10 season changes.
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€. II. CKOPOBOI'ATBKO, C. I. PUBAJIKO, C. FO. IOHOMAPbOB, O. I'. YV[JAUKIH
PAI[IOHYKIH,Z[HHVI CKJIAJI TAJTMBHUX BUIIAJIIHb BJIMXXKHBOI 30HN YAEC

3100yT0 pe3ynbTaTH anb(pa-METPUIHOTO i TaMMa-CIIEKTPOMETPHUYHOTO BHBUYCHHS PATiOHYKJIIJTHOTO CKIAIy
YaCTHHOK BIANPanboOBaHOTO siaepHoro manuBa B OmmkHIN 30HI YAEC. [loka3zaHO, o0 pO3MOMUTH PagiOHYKIIi THUX
CIIBBIHOIICHD JJIsI MMOKA3HOI BHUOIPKM YAaCTHHOK 3 JIOKAJIBHOTO JaHAIA(THOrO OO0'€KTY BiJ3HAYAOTHCS 3HAYHOKO
JUCTIEPCIEI0 1 KOPETIoITh 3 X MOP(OJIOTiYHUMH OCOOIHMBOCTAMHU. METOMOJIOTIS OI[IHKK 1 MPOTHO3Y MOTEHIIHHOT
HeOe3eKH JUCIIEProBaHnX MaJlMBHUX BUIAJiHb, HIO JOBrOYacHO JACMNOHYIOTh OCHOBHI KijbKOCTi ckoikoBux PH i
TpaHCypaHOBHUX elieMeHTIB B OmmxkHiii 30Hi YAEC, mae rpyHTyBaTHCh Ha BHMBYEHHI IUHaMIKH 3MiH PO3MOILIIB
CHIBBIJTHOIIIEHb aKTUBHOCTEW OCHOBHHX 71030yTBOpIotounx PH 1uist 1ocTaTHhO MOKa3HMX BUOIPOK MAIIMBHUX YaCTHHOK.

B. P. SKOROBOGATKO, S. I. RYBALKO, S. J. PONOMARYOQV, O. G. CHUDAYKIN
RADIONUCLIDE CONTENTS OF FUEL FALLOUTS IN THE VICINITY OF ChNPP

We've obtained the results of alpha-metric and gamma-spectrometric radiation of radionuclide particles'
contents of used nuclear fuel in the vicinity of Ch. NPP. It is shown that distributions of radionuclide correlation for
representative particles selection from local landscape object is characterized by considerable dispersion and correlate
with their morphological peculiarities.

Methodology of appriciation and prognosis of potential danger of dispersed fuel fallouts, long-term depositing
main quantities of splinter radionuclides and transuranium elements in the vicinity of Ch. NPP must be based on
studying of measurement dinamics of distribution correlation of main activities of dose-creative radionuclides for
considerably representative fuel particles selection.

C. I. PUBAJIKO, E. A. PUFAKOBA
T'APSYI YACTUHKU YOPHOBUJILCHKOI'O BUKHUAY
BenmuesHa KiTbKICTh YaCTHHOK TBEPIO(A3HUX PagioaKTHBHUX BUIAiHB, [0 YTBOPIJIUCH IiJ Yac aBapii Ha
YAEC, nortpeOye BUBYEHHS ycix (DakTOpiB IXHBOIO BIUIMBY Ha pi3Hi, mepm 3a Bce Oionoriuni, o0'ektu. HaBeneno



pe3ynbTaTé BUBYEHHs ckiaay i Mopdororii rapsunx yactuHoK. [logano ixHi knacudikauii 3a MOpQoNOriyHUMHU Ta
PEYOBHHHO-TEHETHYHUMH O3HAKaMHU.

S. I, RYBALKO, E. A. RYBAKOVA
HOT PARTICLES FROM CHERNOBYL EJECTION
A great quantity of solid-phase radioactive fall - out particles, appeared during the ChNEPS accident, requires
studying all factors of their influence on different (first of all, biological) objects. The results of study of the
composition and morphology of hot particles are presented in the paper, as well as their classifications on
morphological and material/genetic indications.

1. €. KY3bMIHA
EKCIIEPUMEHTAJIbHI JOCHIXKEHHSA JUCITEPCHOI'O CKIIAZAY AEPO30JIIB OB'€EKTY «YKPUTT A»

Jis MoJeNoBaHHS TIOBEIHKH aepo30iIiB 00'€KTy «YKPHUTTS» HEoOXimHa iHpOpMamis mpo HOro JUCIIepCHU
cKiIaja. 3a JIONOMOTOI0 METOMIB anb(a-, TaMMa-CIIeHTPOMETpii, paaioxXiMii, peHTTeHOCTPYKTYPHOT'O aHali3y, ONTHYHOT
MIKpOCKOMii, a TaKOX METOAMKH, IO JI03BOJISIE PO3IUIATH aepo30JbHI YAaCTHHKU 33 PO3MIpaMH, OJIepKaHO PO3MOALT
PanioaKTHBHOCTI acmipaliifHOro 1 0CaPKEHOT0 aepo30iIto 3 00'€KTy «YKPUTTS» B 3aJIeKHOCTI BiJl HOTO AUCIIEPCHOCTI,
JIOCHIIDKEHO PaJioOHYKIIAHUE 1 (a3oBUil CKIIaAW aepo30JIbHUX (paKiiif, MPOBEJEHO OIHKY T'YCTUHH aepO30JIbHUX
YaCTHHOK, PO3pPaXx0BaHO BEIWYMHH KoedinieHTiB ¢pakiionyBaHHs PH cTOCOBHO 10 «ycepeIHEHOro» sSIepHOTro MauBa
00'eKTy «YKPUTTS».

1. E. KUZMINA
THE «SHELTER» ENCASEMENT AEROSOL DISPERSIVE CONTENT EXPERIMENTAL STUDIES

For the purpose of modelling of the «Shelter» encasement aerosol belavioi modelling the information about its
dispersive content should be known. Using methods of alpha-, gamma-spectroscopy, x-ray analysis, radiochemistry,
optical microscopy and fractionation of aerosol particles the distribution of sedimentational and aspirational aerosols
radioactivity depending on dispersity is obtained. Radionuclide and phase content of aerosol particles fractions is
determined, their density evaluated, the fractionation coefficients of radioactive nuclides relatively to «everaged»
nuclear fuel from the «Shelter» encasement are calculated.
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C. B. KA3AKOB, I1. C. BOBK, JI. Il. ®IJIhYAI' OB
PAJIIOEKOJIOTTYHHUI CTAH CTABY-OXOJIOJIXKYBAUYA YOPHOBUJIbCHKOI AEC

Mertoto JociipkeHb Oylio BU3HAYECHHS PaJiOHYKIIIHOIO CKJIaay 3a0pyaHeHb cTaBy-oxonoikyBaua YAEC,
IUHAMIKH BMicTy TonoBHHX PH y Bomi, MOHHUX BigKiIamax Ta TiApoOiOHTaX, a TAKOX DPIiBHSA BIUIMBY pamialliifHOTO
(dakTopa Ha CTaTeBy CHUCTEMY i paHHIH OHTOreHe3 y pub. 30ip i 0OpoOKa BIAMOBIIHUX MaTepialliB 3iHCHIOBATHUCH
3araJIbHONPUIHATAME MeTonaMu. [loka3aHi piBeHb 3a0pyIHEHHs CTaBY-OXOJOJKyBada paJioakKTHBHUMH PEYOBHHAMH
micist aBapii Ha YAEC i B momanemii poku, quHaMika BMicTy PH B opranax i TkannHaX puo pisHHX Tpo(hiYHHUX piBHIB, a
TaKOX BIUIMB XPOHIYHOTO OIPOMiHEHHs pHO Ha iX BiITBOPIOBAILHY CUCTEMY (Ha MPHUKIIAAL OLIOTO TOBCTONOOHKA).

C. V. KAZAKOV, P. S. VOVK, L. P. FILCHAGOY
THE RADIOECOLOGICAL
SITUATION IN THE COOLING POND OF THE CHERNOBYL NUCLEAR POWER STATION

The main objectives of the research have been to analyze the nuclide composition of pollution in the cooling
pond of the Chernobyl nuclear poorer station to trace out the dynamical changes in the content of major nuclides in
water, bottom sediment and hydrobionts, and to evaluate the impact of radiation on the reproductive system and early
ontogeny in fish. The data were collected and processed by standard techniques. The following results are displayed: the
radioactive pollution levels detected in the cooling pond soon after the Chernobyl catastrophe and in subsequent years,
the dynamical changes in the content of some nuclides in organs and tissues of fish from different trophic levels, and the
effect of permanent irradiation upon the reproductive system in fish (with Hypoptu halmLctUhys molitrix serring as an
illustration).

I B. YOPHA, C B. IEMIJ{OB, B. I. PACEHKO, E. M. TXOPJKEBCHKHH, C. M. XPAITYHOB
BIUIMB TUMOI'EHY HA ITPOJII®EPATUBHY AKTHUBHICTbD CEJIE3IHKW HOPOK B YMOBAX
XPOHIYHOI'O OITPOMIHIOBAHHA
[IpuBeneHo pe3yabTaTH BIACHUX TOCITIKECHD IIOJ0 BIUIMBY THMOTEHY Ha IMyHOPEAKTHBHICTH OPTaHI3MY IIiJ
JIEF0 XPOHIYHOTO OTIPOMiHIOBAHHS.

I. V. CHERNAYA, S. V. DEM1DOV, V. I. RYASENKO, V. N. TKHORZHEVSKY, S. N. KHRAPUNOV
INFLUENCE OF THEMOCENE ON THE PROLIFERATION ACTIVITY OF THE SPLEEN OF MINKS
UNDER THE CONDITIONS OF CHRONIC IRRADIATION
The results of authors' own investigations of thymogene influence on lymphoids cell immunoreactivity under
influence of chronic irradiation are cited in the article



H. B. POJIOHOBA, I1. M. MAJKYTA, O. I. JOMAIIEBCBHKA, B. O. TOPCbKUMU, I'. 5. HAKOPEHOK
3MIHU B IICTOCTPYKTYPI KICTKOBOI'O CKEJIETA Y AM®IBIH,
1110 MEIIKAIOTH B 30HI YOPHOBEUJILCHKOI AEC

I3 3acTocyBaHHSIM METOJIB TiCTONOrII, pacTpPOBOI eIeKTPOHHOI MIKPOCKOMIl 1 pamioximii JOCHiKEeHO CTaH
KICTKOBOTO CKeJleTa y 3¢MHOBOJHUX (CTaBKOBa 1 03epHa xabHu), aKi Oyin BUIIOBIEHI y cTaBy-oxonomkyBaui YAEC Ta B
c. Konaui. TIpesicTapieHo pesyabTaTi BuMiptoBanb BMicTy 2°Sr, 13Cs, 13Cs y kicTkax ckenera amibiii, 1110 BUIOBIEH]
B 3omi BiguyxeHHs YAEC Ta Ha He3abpyaHeHux Teputopisx (CesaromuH) 3a 1991-1993 pp. Busdena ricroctpykrypa
TpyOUJacTHX KiCTOK. ['0JIOBHY yBary mpuaijeHO cTaHy KJIITHH Ta KICTKOBOTO MaTpUKCY ¥ MeTa(izax, a TaKOXK KOMITaKTH
y niadizi. BusBneni meski 0coOIMBOCTI OCTEOIIIACTUIHOTO Ta PE30POTHBHOTO MPOIECiB y KicTkax am(ibiit i3 30HH
BiquyxenHs YAEC.

N. V. RODIONOV4, P. M. MAZHUGA, E. |. DOMASHEVSKAYA, B. A GORSKY, G. B. NAKORENOK
ALTERATIONS OF A BONY SKELETON HISTOSTRUCTURE IN AMPHIBIANS
INHABITING THE CHERNOBYL AES ZONE
By using the methods of histology and radiochemistry was investigated the bone skeleton State of amphibious
(pond and cake foods) which were caught in the ChNPP cooling pond and in the village Kopachy. It were submited the
results of content measuments of *°Sr, ¥’Cs, 13*Cs in the bone skeleton of the amphibions which were captured in the
ChNPP 30-km zone and in the non

156
contiminated territories (Sviyatoshin) during the period of 1991-1993 years. It was studied the hystostructure of the
tubular bones Main emphasis was placed to the state of cells and bone matrix state in metaf iz and also compacts in
diaphys. Some particular features of osteoplastic and resorbtionprocesses in the bones of amphibious in the ChNPP
zone have been discovered.

€ C. C. 3AIrOPYHKO, H. O. TAHYEHKO, \. C. ®LIIMOHOB, A. I. AKHMEHKO
BIUIMB KOMBIHOBAHOI'O PAJIIALIIMHOI'O BILJIUBY B 30HI YAEC
HA CTAH AYTO®JIOPU TOBCTOI'O KUIIEYHMKA TBAPUH
VY HaTypHHX eKcnepuMeHTaxX B aBapiiHoMy mpumimeHHi YAEC Ta B OimkHIN 30HI ii BIDINBY BUBYEHO CTaH
MiKpOOIOIIEHO3Y TOBCTOTO KHIIIEYHUKA ITYPiB 1 Pypo, 0 3a3HAIN BIUTUBY CTAIOTO KOMOIHOBAaHOTO OMPOMiHEHHS.

E. E. ZAGORUIKO, N. 0. PANCHENKGO, I. S. FILIMONQV, 4. I. JAKIMENKO
INTEGRATED IMPACT OF RADIATION IN THE ZONE OF ChNPP
ON THE AUTOFLORA STATE OF THE ANIMALS' LARGE IN TESTINES
The state of microbiocenozus of large intestines of rats and furae which were exposed to continuons integrated
radiation has been studied in the field experiments emergency premises and in the adjacent zone of its impact.
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MPABHUJIA O®OPMJIEHHSA CTATEM JJIs ABTOP» 35IPHUKA
«IMPOBJIEMHA YOPHOBUJILCHKOI 30HU BIITYY ) KEHH»

Jlo 30ipHUKa NMpHIMalOThCS HE ONMyOIiKOBaHI paHille 1 He MPU3HA4YeHl IS OJHOYACHOTO
oIyOJIIKyBaHHS B IHIIUX BUAAHHSX Ipall, IpUCBsUEHI mpobdiaemam pajioexosorii YopHoOUIbChKOT
30HM BIIYY)KXEHHS, MOBOJUKEHHS 3 PAJIOaKTUBHUMH BiiXoJaMH B 30Hi, MEPETBOPEHHsS O00'€KTY
«YKpUTTS» B €KOJIOTIYHO O€3MeUHy CUCTEMY, €KCIUTyaTalii HiANPUEMCTB, PO3TALIOBAHUX B 30HI,
MEINKO-010JIOTIYHUX ACHEKTIB Ta iH.

OOcsr craTTl HE MOBUHEH NEpeBHIyBaTH 24 Crop, MalIMHONUCY. ABTOPCHKUI PYKOIHUC
(OCHOBHHUH TEKCT 3 TaOMUIIMH, UTIOCTpAIlisIMHM, aHOTAIISIMM Ha OKpeMill CTOpIHIII) MOAACTHCS Y
PEIKONETII0 'y TPhOX TMPUMIPHHUKAX pa3oM 3 HEOOXITHOK CYMPOBIHOK JTOKYMEHTAIlIEI0
(ckepyBaHHS YCTaHOBH, aKT €KCIIEPTU3H, PEIIEH31sI BHYTPIIIHS Ta 30BHIIIHS).

BUMOTI'M 1O TEXHIYHOI'O O®OPMIJIEHHS PYKOITUCY

L Tekcr pykomucy Mae OyTH HaJpyKOBaHUH Ha JpyKapchKii MamuHIN (MIPUHTEpi) Ha
narepi ¢popmary A4 depe3 YOpHY CTPIUKY H00poi sKocTi, a00 HaOpaHUi HA TUCKETI Y peakTopax
ChiWriter a6o Word.

AOG3arHui BIJCTYI MOBUHEH JIOPIBHIOBATH M'SITH 3HaKaM. Y PsAIKY TOBUHHO OyTH 6042
3HaKM, Ha CTOPIHIII CYHUTIBHOTO TeKCTy - 29+1 psinku nuie yepe3 1Ba iHTepBanu. HagpykoBanuit
TEKCT TIOBUHEH MaTH TaKi MoJisi: BepXHe - 20 MM, mipaBe - 10 MM, JiBe 1 HIOKHE - He MeHIe 20 MM.
3aroJ0BKH BiIUISIOTHCS BiJl TEKCTY 3BEpXY 1 3HU3Y TPbOMa IHTEPBaTAMHU.



2. [Tepen TexcTom crarTi Mae Oytu Bkazanui rudposuit Homep Y JIK C miBoro 60ky),
iHiIianmy 1 Mpi3BUINA aBTOPIB, a MOTIM Ha3By cTaTTi. Ilicis Ha3BU HA OKpEMi CTOPIHIII HABOAMTHCS
TeKCT a”oTaiii (10 0,5 cTop.) MOBOIO OpHTIHAIY.

B kiHII TekcTy Ha MepuIii CTOpIHII CTAaTTi MOBMHHO OYTH HAJpyKOBaHO: IHII[ialKd Ta
npizBuiia aBropis (Hanpukian €. B. Co6otouy, B. B. [lomin, 1994).

3. [Ticist OCHOBHOTO TEKCTY CTaTTi Ha OKpeMiil CTOpiHII 06€3 3aroIoBKY 0OPMISEThCS
CIIMCOK JIITepaTypH B MOPAAKY nocuiank. [Iparili, Ha fKi HEMa MOCUJIAHb y TEKCTI CTATTi, Y CIIUCOK
HE BKIIIOUaroThes. [licas chucKy JiTepaTypu MOBHHHA WTH pPO3rOpHYTa HasBa OpraHizarii, ne
BHKOHaHa po0oTa, 1 mianuc aBTopa (aBTopiB) ctaTTi CTOPIHKMA KOKHOI CTATTI CJIiI MPOHYMEPYBaTH.

4, Ha oxpemiii CTOpIHIII JIPYKYeThCS aHOTAIisl CTATTI YKPAiHCHKOIO M aHTJIHCHKOIO
MOBaMH. AHOTaIlisl TOBMHHA BKIJIFOYATH 1HIIIAIM Ta MPi3BUIIA aBTOPiB, HA3BY CTATTI 1 KOPOTKUM (10
0,5 cTop.) TeKcT, i110 BigoOpakac OCHOBHH 3MICT eTarli

5. MaremarnyHi, XiMivHi (popmyJii 1 CHMBOJII TTIOBUHHI OyTH BHUIIPYKOBaH1 Ha MPUHTEP1
a00 YiTKO BNHCaHI BiJi pyKH YOPHUM YOPHHIIOM (HACTOIO, TYIIIIO); 3HAKU, (P, OYKBH MArOTh
OyTH IPaBUJIBHO PO3MIIIEH] BIAMOBIAHO A0 3MicTy hopmynu Mix psakamu GopMmynu i IpoOOBUMHI
pickaMu 30epiratoThbcs IHTEPBAIIH, 110 JIOIYCKAIOTh BUIBHY X PO3MITKY.

6 @opMynu y mepiuxX ABOX MPUMIpHUKAX PYKOMHCY MOBUHHI OYTH pO3MIY€HI 3TiTHO 3
TaKMMHU BUMOTaMHU:

JMATUHChKI OYKBH, IIO0 HaOUPAIOTHCS KYPCHUBOM, CIiJ MiJKPECIUTH XBUISICTOIO JIHIEIO
(bioneToBOO (CHHBOIO) MACTOIO;

onHakoBi 3a Hanucanusam Oyksu (Bb, Cc, Kt, Oo, Pp, Ss i T. iH.) Tpeba mOMITUTH IBOMA
puckamu: Benuki - 3au3y (C), maii - 3Bepxy (W);

OyKBH, 1110 HAOUPAIOTHCS MPSIMUM HIPpUGTOM (TprroHoMeTpruHi dyHkiii, exp, log, lim i .
iH., mudpa 0) miakpecauT GioaeTOBOIO (CHHBOIO) TACTOIO 3HAKOM 1 1

OyKBH, 110 HAaOUPAIOTHCS HAMIBXKUPHUM IMIPUGTOM, MAOTh OYTH MiAKPECICeHI MPSIMOIO
YKUPHOIO JIHI€I0 YOPHOIO MaCTOI0;

MOKa3HUKHM CTENEHl, BEpXHl1 IHJEKCH Ta I1HIII MOPSAIKOBI 3HAKW MalTh OYTH BiJ3HAYEHI
JOYXKKOI U, a MOPAJIKOBI 3HaKU (HMXKHI 1HJEKCH) - TYKKOIO M ()10JIETOBOIO (CHHBOIO) MACTOIO;
rpenbki OyKBM MaroTh OyTH MiJKpeciIeHI YepPBOHUM OJIiBLEM (MAacTO0); PYKONMHUCHI OYKBH CHiJ
MIJIKPECITUTH KOBTUM OJIIBIIEM;

TOTHYHI OYKBM CJiJl MIJKPECIUTH CHUHIM OJIIBLIEM, a HA JIIBOMY IOJI CTOPIHKU 3BHYAHUM
OJIIBLIEM HamucaTH L1 OYKBH 1 OSCHUTH iX;

MaTeMaTH4HI CUMBOJIM CHiJl TOSCHUTU 3BHYAWHUM OJIBLIEM IO JIIBOMY TOJi CTOPIHKH.
DImroctpanii 1 Tabnuil JojgaroThbes Ha OKpeMux apkymax. KoskHa Tabnuill TOBMHHAa MaTH
TEMaTUYHUI 3aroioBoK. Bei rpadgu Tabmuis MOBMHHI MaTH Ha3BY, SIKa TOYHO BiJMOBIAAE aHUM,
HaBeJeHUM B HUX. J[0 KOKHOI cTarTi OakaHo J0OAaBUTH HE OUIBII TPHOX LMtOcTpalliid. Bel cioBa B
TabIuILi ci1iJl mucaTH 6e3 ckopodeHb (KpiM po3MipHocteil). ImrocTpanii MoXyTh OyTH BUKOHaHI Ha
6110My nanepi abo KaJiblil TYIIIII0 a00 pO3/IpyKOBaH1 Ha IPUHTEP] Uepe3 CTPIUKY XOPOIIO] SIKOCTI 3
MO3HAYEHHSIM 1 PO3MITKOI0 Ha KOXKHOMY MpHUMipHHKY. Ha 3BopoTi koxkHOi imrocTpamii 1 Tabuuii
Tpeba BKazaTu ii MOPSAKOBUI HOMEp, Mpi3BUILA aBTOPIB 1 HA3BY CTATTi, a MPH HEOOXITHOCTI -
BIIMITUTH «BEpPX», «HHU3», MOTPIOHMH TaKOX MIANUC aBTOpa (aBTOPiB) Ha 3BOPOTI Y TEKCTI
PYKOIIMCY Ha MOJSX MPOCTUM OJIBLEM MPOCTABUTH HOMEPHU UIIOCTpaliil uM TaONMIb MPOTH THX
MICIIb, Ie BOHU MIOBUHHI OYTH BCTaBJICHI.
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