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BBEJAEHHUE

Marepuanbsl KOMIUIEKCHOTO 3KOJIOTHYECKOTO OOCIEAOBaHUS 3€MEJIbHOIO0 YYacTKa IOCEJIOK
bananan o6mieit mmomaneo 400 ra, MoAroTOBICHBI HA OCHOBAaHUHU JIOTOBOpPA MEXKIY AKIIMOHEPHBIM
obmectBoM «Kapaxbipa» u PecmyOIMKaHCKUM TOCYJapCTBEHHBIM MPEANPUATAEM Ha TIpaBe
X03siCcTBeHHOTO BeaeHus «HanuonanpHbld snepHbii 1eHTp PecnyOmukm Kazaxcran» AreHTCTBa
Pecrry6nuku KazaxcTan o aToMHOM SHEPTUHM B COOTBETCTBUU ¢ 3akoHOM PecnyOnmku Kazaxcran (PK)
«O CeMunanaTHHCKOH 30HE siepHO# 6e3omacHocTi» ot 05.07.2023 r. Ne 16-VIII 3PK [1].

B nacrosmux marepuanax mpeacTaBlIeHbl JaHHBIE O TEKYIIEM PaJMO3KOJIOTHYECKOM COCTOSTHUU
3eMEJIbHOT0 yJyacTka mocelsika bamaman o6mieit ruromanpio 400 ra, pacroyioxXeHHOTO Ha TEPPUTOPUHU
CUII, noaroTroBjeHHBIE COTJIACHO METOJMKE [0 MPOBEICHUIO KOMIUIEKCHOTO 3KOJIOTHYECKOTO
o0ceToBaHusT TEPPUTOPUIA, HA KOTOPBIX MPOBOAMIUCH UCIIBITAHHS SJIEPHOTO OPYKHS, YTBEPKIECHHOMN
npukazom Munucrpa suepreruku PK ot 08.04.2022 r. Ne 126 [2].

B cocrtaB paboT KOMIIEKCHOTO 3KOJIOTHYECKOTO 00CIeI0BaHMsI BXOIAT HECKOJIBKO ITAIOB:

1) oOrrast xapakTepucTHKa paiioHa 00CIIeIOBAHHUS,

2) olleHKa paANallMOHHOTO COCTOSIHUSL OKPYKAIOIIEH CPeIbl;

3) pacuer 103 00JIy4YCHHUS;

4) mporHo3Has OIICHKA COCTOSIHUS PaInallMOHHON 00CTaHOBKH palioHa 00CIeI0BaHUS;

5) pekoMeHIaIuu 10 JIMKBUJIAIIMHU TTOCIIEICTBUM UCTIBITAHUHN SIIEPHOTO OPYKHUS,

6) ompesencHHEe 3EMEIbHBIX YYaCTKOB, MPEACTABISIONIMX PaIUANMOHHYIO OIACHOCTh JUIs
HACCJICHUs, Ha KOTOPBIX HEOOXOMHWMO BBITIOJNHATH MEPONPHUATHS IO JIMKBUIAIWUU TIOCICICTBUN
UCIBITAHUN SACPHOTO OPYXKHS, U 3EMENbHBIX YYacCTKOB, HE MPEICTaBISAIONINX pPaJdalMOHHYIO
OITACHOCTH JIJISI HACEJICHUS.



1. OBIIASI XAPAKTEPUCTUKA PAHOHA OBCJIEJJOBAHUS

1.1 A AMUHUCTPATUBHO-TEOI'PA®GUYECKOE [IMOJIOKEHHUE

OBCJIEJOBAHUA

PAMOHA

O6CJ'I€,Z[y€MBIfI Y4aCTOK HaXOOUTCA B HCHOCpCI[CTBCHHOﬁ OJIM30CTH K MCIIBITATEIHLHON IIomagKe

Bananan, pacnoynioxxeHHON B mpezenax ObiBiiero CeMHITaTaTHHCKOTO UCTBITATEILHOTO MOJIMroHa. B

nepuof ¢ 1965 no 1989 rr. Ha miomanake «banamnan» NpoOBOIUINUCH MOA3EMHbIC SIICPHBIC HCIILITAHUS B
BEPTHKAIBHBIX BBIPAOOTKAX — CKBaXWHAX [3]. AJMHUHHUCTPATHBHO YYacTOK BXOJIUT B COCTaB
KokenTayckoro cenbckoro okpyra, paiiona JKanacemeii oomactu Abaii Pecrryonuku Kazaxcran. O0mias
wiomaab oocieayemoro yuactka cocrasisier 400,00 ra (Pucynoxk 1).
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Pucynok 1. Cxema pacnoJioskeHusI y4acTKa 00cae0BaHUS HA aAMUHUCTPAaTHBHON KapTe Pecmy6smmkn Kazaxcran

I'panuna ydactka oOcleOBaHHsI YCTAHOBJIEHA COTJIACHO KAaTaJOTy KOOPJIWHAT MOBOPOTHBIX
TOYEK, TMPEJCTABICHHOTO 3aka3uukoM. [[ns Bepudukanuu AaHHBIX W YTOYHEHUS TPAHUI[ y4acTKa
WCIIONIb30BAINCH CBEACHUS, pa3MEIICHHbIC Ha MOpTaje eIUHON TocynapCTBEHHONW MH(OPMAIMOHHON

5



cucreMbl Pecriyonuku Kazaxcran « Equnsiil 'ocynapctBennbiii Kamactp Hensrmxumoctuy [4]. OOuuit
BUJ| y4acTKa OOCIIEZIOBAHUS M CXEMa PACIIOJIOXKEHHS MOBOPOTHBIX TOYEK MPEJCTABICHBI Ha PUCYHKE
(PucyHox 2).

YcnoBHble 0603HaueHns

E nocenok bananax

O  NOBOPOTHbIE TOUKM 0 100 200

PI/IcyHOK 2. Cxema PACHOJ0KEHUSA MOBOPOTHLIX TOYEK YYaCTKa oﬁcnenonaﬂnﬂ

Karanor reorpadudeckix KOopJuHAT MOBOPOTHHIX TOUEK y4aCcTKa 00CIeI0BaHUS MIPEICTABIICH B
tabnuie (Tabnuma 1).

Tadanna 1. I'eorpaduyeckne KOOPAMHATHI MOBOPOTHBIX TOYEK 00C/1€yeMOro 3eMeJbHOT0 y4acTKa

I'eorpajguueckne KOOPAUHATHI
Ne noBopoTHO# TOUKH CeBEepHasA IHMPOTA BOCTOYHASA [10JITOTA
1 50 08 21,09 78 42 17,92
2 50 08 23,32 78 43 58,56
3 50 07 18,62 78 44 02,01
4 50 07 16,39 78 42 21,40

1.2 TEOMOP®OJIOTMYECKAS XAPAKTEPUCTUKA PAMOHA OBCJIEJJOBAHUA

B reomopdonornyeckoM OTHOIIEHUH OOCIEAYyEeMBbIi Y4acTOK MPUHAANEKHUT CEBEPO-BOCTOYHOM
okpanHe Kazaxckoro Haropesa win LlenTpanibH0-Ka3axcTaHCKOTO MEIKOCOMIOYHUKA, MTPECTABICHHOTO
B IIEJIOM CJIa0opacusieHEHHBIM penbeoM, chOpMUPOBAaHHBIM B OCHOBHOM B Y€TBEPTHYHOE Bpems. Ha
MCCJIETOBAaHHON TEPPUTOPUHU UMEIOT MECTO MPUCYIIIHE MEITKOCOIIOYHHUKY J1Ba MOP(OreHETUYECKUX TUIIA
penbeda AeHyanOHHO-3PO3HOHHBIN U aKKyMYISTUBHBIN (PucyHOK 3).
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Pucynok 3. 'eomopgoaornyeckas cxema paiiona odcie10BaHust

Jlenyoayuonno-spo3uonnsiti  pervedh.  ITOT  TUN  penbeda  MPEACTABICH  HU3KUM
MEJIKOCOITOYHMKOM B CEBEPHOM M LIEHTpaJIbHOW YacTH y4yacTka. OHU MpeACTaBIsA0T cO00il pe3yabTar
JIeHyIallMiOHHO-9PO3MOHHBIX TIporieccoB Ha (oHe obmero moapéma llentpampnoro Kaszaxcrana,
0COOEHHO AaKTHBHO NPOSIBUBILIMXCS B YETBEPTUYHOE BpPEMs Ha IUIOMIATU DPAa3BUTUS ME3030MCKOM
MOBEPXHOCTH M KOHTHHEHTAIBHOTO BBIPAaBHUBAHHS JICHYNAIIMOHHBIX IIOBEPXHOCTEH MayieoreHa M
HeozeHa.

Ilonocoxonmucmulii pervegh UMEET MECTO Ha ABYX pa300IEHHBIX yUacTKaxX: Ha KpailHEM ceBepe U
B LIEHTPAJIbHON YacTH ydacTKa. DTOT penbed pa3BUT Ha BEPXHHMX MEI-I0LIEHOBBIX O0Opa30BaHMSX U
pacnonaraercsi Ha abcomoTHBIX BbicoTax oT 300 go 376 M. OTmedaercss o0lee NOHUKEHUE YPOBHS
penbeda Ha ceBep M CEBEpO-BOCTOK. MakcUMallbHbIE BBICOTHI HAOMIOJAIOTCA B 3amajJHOW 4acTu
TEPPUTOPUN HA TUIOINAASX PA3BUTHUS DOICHOBBIX OTJIOKEHHH, TJE BBIICISIOTCS JBE KPYITHBIC
U30METPUYHBIE B IUIAHE COMKH C OYEHb IMOJIOTUMH CKJIOHAMH, MEPEXOISAIIMMU B IIATOOOPA3HYIO
CJ1a00BOJTHUCTYIO MOBEPXHOCTh. XapaKTEPHBIM SIBIISIETCS 00pa30BaHHUE OTJEIbHBIX CTPYKTYPHBIX (GOopM
penbeda Ha yyacTKax pa3BUTHs CIMBHBIX NECUAHHKOB, TPaBEIUTOB, Opekuuii. B paiione mocenka
bananan, nonoro xonMucTeIil penbed pacnonaraercs Ha otMeTkax 290-318 M u npezacrasiser coboi
MEJIKOCOIIOYHBI ~ MAacCHB, BO3BBIIAIOUIMICA HajJ — aJUTIOBHAJIBHO-TIPOIOBHAIBHON  PABHUHOM.
Oco0eHHOCTBIO penbeda SBISETCS HATMYNEe MHOKECTBA OTJCIbHBIX N30METPUYHBIX ITOJIOTHX XOJIMOB,
pacuwieHEHHBIX Pa3HOHANPABIEHHBIMU CYyXUMH JIOTAMH U CEIOBUHAMHU.

Axkymynamuenviil peiveg). bonpias 4acTh TEPPUTOPHUI TPEACTABICHA PA3IUYHBIMUA (HOpPMaMH
aKKyMyJsITUBHOTO penbeda. Ilo Bo3pacty U MOpPQOIOrHM  BBIAEHSIOTCS: IOJOTOBOJIHHUCTAs
ALTIOBHATEHO-TIPOJTIOBHAIbHAS. paBHUHA, PABHUHBI JICTIOBHAILHBIC U JICIIOBHATBHO-TIPOIIOBAAIBHEIE,
MOBEPXHOCTH TOWM COBPEMEHHBIX BOJOTOKOB. PaBHMHA HMMeeT cila0blii YKJIOH Ha CeBepo-3amas;
MMOBEPXHOCTh CHIKAETCS OT abcomoTHBIX OTMETOK 310 M 10 290 M. OcoOEHHOCTBIO ATOTO penbeda
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ABIIIETCS TO, YTO paBHHHA OOpamJjieHa C CEBEPHOrO0 U FOKHOTO OOpPTOB IMJIOCKUMH JENIOBHAIBHO-
IPOJIIOBUATIBHBIME  LIUTEH(pamMH, OKaWMIISIOIIMMH HU3KHH MEJIKOCONOYHHUK. [IOBEpXHOCTH paBHHHBI
cnaboBonHuctas. Crienyer OTMETUTh, YTO aUIIOBHAIBHO-TIPOJIIOBHANIbHAS paBHUHA Hapsay C
MEJIKOCOITOYHUKOM SIBIISIFOTCS. OCHOBHBIMH MOP(OJIOTHUECKUMH THIaMu penbeda LlenTpanbHO-
Kazaxcranckoro peruosa.

JlentoBualibHbIE U AETIOBUATILHO-TIPOJIIOBUATIbHBIE pABHUHBI PACIIPOCTPAaHEHBI IOBCEMECTHO. OHU
BCET/Jla HAKJIOHHBI U OKaWMJISIFOT HU3KUM MEJIKOCONOYHHUK Ha YPOBHE MOBEPXHOCTH AJUIFOBUAJIBHBIX U
ALTIOBUAIBHO-TIPOJIIOBUATIBHBIX  paBHUH. [lOBEepXHOCTh HUICH(OB M KOHTHUHEHTAIBHBIX JEIBT
C1a00BOJIHUCTAsL, TYCTO U3PE3aHHAs HETNTyOOKUMHU BOJAOTOKAMH U CYXUMHU PYCIIaMU.

[ToiiMa COBpEMEHHOTO BOJOTOKAa MPHYypOYeHA K OE3bIMSHHOW pEeuYKe B IOr0-3alagHol YacTh
tepputopuu. VCTOK ee HaxogaTcs Ha BOCTOYHOM CKIIOHE MEJIKOCOIIOYHOIO MaccuBa €
TPUAHTYJIALMOHHBIM TYHKTOM 376 M (Moruna). IloBepXHOCTH [€1H0BHANIbHO-IIPOIOBUATIBHBIX
nuIeigoB UMEIOT U3BMIKMCTHIN XapakTep. [llupuna ux xonednercs ot 100 m 1o 2 kM. Ha HEKOTOpBIX
y4acTKax, B YaCTHOCTH, Ha ypOBHE Iocesika bananan, B noiiMax OTYETIMBO BBLAEISAETCS COBEPLIEHHO
JIMIIEHHAs PACTUTENbHOCTH HM3Kas MOWMa U coXpaHUBLIMECs (parMeHThl BBICOKOH. Pycrno peuxu
M3BUIMCTOE, YETKO BBIPAXKEHHOE Ha 0011eM (POHE M0IM, BHIIOIHEHO N1€CYaHO-TaJICYHbIM MaTepHUaIoM

[5]

1.3 OKPYXAIOIIAS CPEJA M TMPUPOJHAS IIEHHOCTHh PAHOHA
OBCJIEJOBAHMA

1.3.1 XapakTepucTUKa KIMMATHYECKUX YCJIOBHIi BO3AYIIHOM Cpeabl

OO0cneayeMblil y4acTOK pacroioKeH B aIMUHUCTPATUBHBIX TpaHuliax odnactu Aobaii. [lostomy
JUISL COCTABJICHUS KIIMMATUYECKOH XapaKTEPUCTUKU HMCCIETYEMOr0 yYacTKa HCIOJB30BAHbBI CPEIHHE
3HAYEHHS] OCHOBHBIX METEOPOJIOTUYECKUX TapaMeTpOB OIMKalIlero HaceJIeHHOTo myHkTa 1. CeMusipka
(o6nacts AGait). MeTeoposornyeckue JaHHbIC TPEIOCTaBIeHbI PecmyOiIuKkaHCKUM TOCyAapCTBEHHBIM
npeanpustuem «Kaszrugpomer» 3a nmepuoa ¢ 1988 r. mo 2025 r. mo pe3ysibTaraM MHOTOJIETHHUX
MOHHUTOPHHTOBBIX HAOJIOICHUI Ha METEOPOJIOTHIECKUX CTAHIIUAX B 3TOM HACEICHHOM ITyHKTE.

Knumar Ha y4acTke oOciemoBanus, cornacHo kinaccudukanuu mo Kemneny — Dfb terumbrit
BJIQKHBI KOHTHHEHTAIBHBIHN (Pe3KO-KOHTHHEHTAIBHBIN ). 3MMa X0JI0AHAs U MPOobKuTeNnbHas. Camblit
XOJIOAHBIN MecsI] — SHBaph, CO CPEAHEMECIUHON TemrepaTypoil Bo3ayxa -12 + -17 °C, B HEKOTOPBIX
MecTax -23 + -27 °C. TemmepaTrypa caMoro TeIuioro mecsma, utons 15 + 24 °C. MuHHMaIbHBIC
TeMIeparypsl Bo3ayxa 3uMoil gocturatot -20 + -32 °C, a abCoMOTHBIf MUHUMYM B OT/AEIbHbBIE 3UMBI
nocturaet -51 + -54 °C. AOconoTHasi MakCUMallbHas TeMIeparypa Bo3ayxa gocturaer 35 + 45 °C.
Tennblit nepuos co cpeHel cyTouHoi Temneparypoil Boiiie 0 °C Ha ceBepo-BOCTOKE 00IaCTH IIUTCSA
MmenbIe 200 nHel (TopHbIe, MOYMYCThIHHBIE U TyCThIHHBIE PaiOHBI).

OCHOBHBIE ~ KIMMAaTUYECKHE XapaKTEPUCTHUKU MeTeoposiorudyeckoil cranimuu Cemuspka
npescTabieHsl B Tabnuie (Tabmuma 2).

Tab6auna 2. OcHOBHbIE KJIMMATHYECKHE XaPAKTEPUCTHKH METEOPOJOrnyeckoii crannuu n. Cemusipka

n/n IMapameTpsl 3uauenus
1 | CpemHeromoBoe KOJIHMYECTBO OCAIKOB 214 mm
2 MakcruMaabHOE KOJIMYECTBO OCaAKOB B CYTKHU 58,5 Mm
3 | CpenHee KOIMYECTBO JIHEH C JOXKJIEM B TOIY 88 nHeii B rony
4 | CpenHeronioBasi BRICOTa CHE)KHOT'O TIOKPOBa 54 cm
5 | Ilepuon cHeromasa OKTSIOpb — anpeib
6 | CpenHeronoBoe KOJIMYECTBO JTHEH C TBEPIABIMHU OCaIKAMHU 66 nHei
7 CpenHero10Boe KOJIMYECTBO JHEH C KUAKUMU OCaIKaMU 132 nueit
8 | Cpennsisi OTHOCHUTENIBHAS BIaXXHOCTh BO3/lyXa 64%
9 CpeaHee KOJIMUYECTBO SICHBIX JHEH 28 nHew
10 | Ilpeobnanaroniee HanpaBiIeHUE BETPa IOr0-BOCTOUHOE
11 | AOcomoTHas MakcUMaJIbHAsl CKOPOCTh BETpa 40 m/c
12 | AOcomoTHas MakcuMaJlbHAsl TEMIIEPATypa BO3yXa 42,0 °C
13 | MakcumManbHas CpeiHeCYTOUHasl TeMIIepaTypa BO3ayXxa 32,0°C




n/n IMapameTpnl 3HaveHust
14 | CpenneronoBasi TemMrepaTypa Bo3ayxa 4,3°C
15 | MunuManpHas cpeiHecyTouHas TeMueparypa Bo3iyxa -42,9 °C
16 | AOconoTHas MUHUMaJIbHAs TEMIIEpaTypa Bo3ayxa -45,6 °C

Pacnipenenenue romoBoro KoJMuecTBa OCAJAKOM HEpaBHOMEpHO. HamMeHbliee KOJIMYECTBO
OCaJIKOB BBINAJAcT B pallOHaX MEXTOpPHBIX BraguH — MeHee 200 MM B roJl, B TOPHBIX M MPEATOPHBIX
paiionax — 400-650 mm B roa. Ocaaku Ttemioro nepuona (IV-X) mpeobnamaroT Haj ocajkamu
xonoaHoro (XI-111). Dto sBisieTcss XapakTepHBIM NMPU3HAKOM KOHTHHEHTAJILHON 00s1acTi. Makcumym
0CaJIKOB Ha OOJIBIIICH YaCTH TEPPUTOPHH MIPUXOASITCS Ha JICTO, Yallle BCEro Ha BTOPYIO IMOJOBHHY.

CpenHsis MHOTOJICTHSISI MeCsiYHAs TeMIlepaTypa BO3AyXa M KOJHMYECTBO OCaJIKOB Ha
MeTeoposioruueckux craniusx Cemuspka npejacrarieHsl B Tabmuie (Tabauma 3).

Tadauua 3. CpeHsisi MHOTOJIETHSISI MECSIYHASI TEMIIEPATYPA BO3IyXa M KOJIMYECTBO OCA/IKOB HA METEOPOJIOTrMYeCKOii
cranuun CeMusipka

Mecsing | 1 11 \Y V Vi VIlI | VII IX X Xl X1l Toxn
Temmneparypa, °C | -16,1 | -148 | -6,1 71 | 149 | 209 | 225 | 20,2 | 13,4 | 55 -47 | -11,6 43
Ocaaku, MM 9,4 9,5 129 | 13,1 | 205 | 32,1 | 36,7 | 19,7 | 12,4 | 17,1 | 175 | 12,6 | 213,5

Cpennue ckopocTu BeTpa paBHbl 2-5 M/c. O1HAaKO B OT/IENIbHBIX pailoHax 0071acTH CUIIbHBIE BETPHI
(15 M/c u Gonpie) He SBISIOTCS MCKITIOYEHHEM. B cpenHem 3a rog Ha OOJbIIEH 4acTH TEPPUTOPHH
o0JiacTu peo0JIaIaloT BETPHI IOT0-BOCTOYHBIX U I0)KHBIX HAIPABJICHHH, B 10)KHOW 9aCTH — BOCTOYHBIC
U CEBEPO-BOCTOYHBIE.

1.3.2 XapakTepucTika BOJAHBIX PeCypcoB

1.3.2.1 Boouvie oovexmut

W cxXonHBIM HCTOYHUKOM MH(POPMALIUY IS UIEHTU()UKALIUY TOBEPXHOCTHBIX BOJAHBIX OOBEKTOB,
OIpEeNIeIEHNH MX KOJHMYECTBA W MECTOPACHOJIOKEHUs MOCIyXuja Tornorpaduueckas kapra M-44-B
macmraba 1:500000.

B nenom Tepputopus pacrnonokeHus o0CIeqyeMoro 3eMeIbHOro ydyacTKa OTHOCHUTCSL K 30HE
HEJ0CTAaTOYHOTO YBJIQXHEHHMSI C OTHOCUTEJIBHO MajbIM KOJUYECTBOM aTMOC(EpPHBIX OCAIKOB U
COBEpILEHHO OeJHOI MOBEpXHOCTHRIMU BOJaMHU. [ uaporpagpudeckas ceTb npejacTaBieHa HEOOIbIIUM
KOJIMYECTBOM MaJIbIX 03€p U O€3bIMSHHBIX PYUbEB.

O3sepa mpencTaBisoT co0oil Menkue, OnroaneoOpa3Hble KOTIOBHHBI, 3allOJHEHHbIE TOPHKO-
coJieHOM Bos10i1. bepera u nHUIIA X TOKPBITHI BI3KUM HIIMCTHIM MaTepuanioM. OTHOCATCS OHU K MaJIbIM
o3epam, TLIoMmAIbIo 10 4 kM2, TTuTaHue 03ep IPOUCXOIHUT 3a CYET ATMOCHEPHBIX 0CAKOB U CTOKA TAIBIX
CHETOBBIX BOJ C HEOOJBIIMX MECTHBIX OacceilHOB. Jloyi1 TPYHTOBOro CTOKa B MHUTAaHUHU 03€p, Kak
IpaBUJIO, Majla, a WHOTAA COBEPLICHHO OTCYTCTBYeT. B 3acynummBoe Bpems OOJIBIIMHCTBO O3€p
BBICBIXA€T, 00pa3ys 3aMKHYTbIE CyXH1€e BIIJAUHbI, IOKPHIThIE OEJIBIMU KOPOUKAMU COJIOHIIOB U COJIEH WU
TPaBsIHUCTBIE TNOHMKEHUS. Ha NMOBEPXHOCTH 03€pHBIX BIAJWH IOBCEMECTHO PAa3BUTHI COJIOHLBI M
COJIOHYAKH XJIOPHIHO-CYJb(haTHOTrO THIIA [6, 7].

Pyuybu MMEIOT BpeMEHHBIE BOJOTOKH, CBSI3aHHBIE C BECEHHUMH NaBOJKAMM M IE€PHOJAMHU
OoOMJILHOTO BbIMazeHus noxJed. Pycna pydbeB, Kak MpaBuiio, UMEIOT HEOONBIIYIO MPOTSKEHHOCTD.
N3BMIIMCTOCTD Py4YbeB YMEPEHHAsA. B nepron jgeTHel MEXEHH MPOUCXOAUT MOJIHOE MPEKPAILEHUE UX
MOBEPXHOCTHOTO CTOKA.

Ha oGcnenyemoit TeppuTopuu pacrpocTpaHeHbl BOJbI HECTPOH MUHEpATU3AIMH, CPEIH KOTOPBIX
npeobiajaloT COJIEHbIE 0 paccojoB. boiblias 4yacTh MOBEPXHOCTHBIX BOJ OTHOCUTCS K XJIOPHUHO-
cynbdaTHOMY | CyIb()aTHO-XJIOPUIHOMY THITY Pa3IMYHOTO KATHOHHOTO cocTasa [7].

Ha teppurtopuu nocenka bananan naeHtnduurpoBano 2 moBEepXHOCTHBIX BOJHBIX 00beKTa: 1 —
pyuen, 1 — o3epo.

1.3.2.2 I'uopozeonozun



B paitone pacnosioxkeHus nocenka bananaH BeIIEISAIOTCS J1Ba THAPOT€OIOTHYECKUX KOMIUIEKCa,
HEPEIKO CBA3AHHBIX MEX Ty c000#, MOITHOCTHIO /10 100-150 M. K mepBoMy KOMIUIEKCY OTHOCSTCS BOABI,
3aJieralollue B JIOKAJbHBIX THApOreojiorndeckux OacceifHax. Bmemaroniue mopoabl MpeacTaBieHb
PBIXJIBIMU 00pa30BaHUSMHU OT HEOTEHOBOI'O JI0 COBPEMEHHOI'O Bo3pacTa. BTopoil KOMILIEKC BXOAUT B
COCTaB PETMOHAIBHOW THUIPOTE€OJOTMYECKOH CHCTEMBI. K HEMY OTHOCATCS TPELIMHHBIE BOJbI
MAJIe030MCKOT0 (PyHIAMEHTa, BOJBI ME3030HMCKON KOpBI BBIBETPUBAHUS M BOJBI TAIEOTCHOBBIX
otnoxkeHnid. K TOKaJBbHBIM THIPOTEOJOTHYECKHM OacceiiHaM, B KOTOPBIX BOJABI 3aJleTal0T Ha
HE3HAYUTENBHBIX NTyOuHax (10 50 M), IpUypOUYEHBI:

Tloposvie 600b1 0ent08UANLHO-NPOTIOBUATLHBIX OMJIONCEHULl CPEOHEUemMBePMULHO20-COBPEMEHHO20
sospacma (Qi1lv) Oe3HANOPHBIE, 3aJIeraroT Ha TTyOHHaxX Gosiee 1,5 M, mosTydast MpeMMYIIECTBEHHOE Pa3BUTHE
B TI€CUAHO-TPABUHHBIX OTJIOXKeHUsX. [lo cocraBy BOAbI SBISIOTCA CyJIb(ATHO-XJIOPUIHBIMHU, PEXKe
XJIOPUAHBIMH C TIOBBIIIEHHON KECTKOCThI0. OOIIas MUHepanu3aus KojaebaeTcsl B LIUPOKKUX Mpeaenax
or 0,4 10 4 r/nm°. BBICOKOMMHEPAIN30BaHHEIE BOJLI HAmbOJIEE YACTO BCTPEUAIOTCS B 3AMKHYTBIX
BOJIOCOOPHBIX OacceiHax.

Iloposvie  600bI  6epxneuemeepmuunbix-cospementvix  (Qui-y)  AnI08UATLHO-NPONIIOBUATTLHBIX
Om0#ceHull, TIPEACTABIICHHBIX MECKAMU U TPAaBUEM, pacIpOCTpaHeHbl Ha JieBoOepexbe p. Lllaran. Bossr
0e3HaropHsIe, 3aeratoT Ha riryouHe 1-5 M, pemko rimyoxe. [To cocTaBy BoJbI IPEUMYIIIECTBEHHO CYIIb(paTHO-
XJIOPUIHBIE, peske XJIopuaHbie. Obmas MuHepammsamus 10 9,7 r/av’,

Iloo3emHble 800b1, IPUYPOUCHHBIE K PETHOHAILHOMY OacceiiHy, Moapa3AeistoTCs Ha TPU THUIA.
Bozpl maneoreHoBbIX OTI0KEHUH, BOJBI ME3030MCKON KOPBI BHIBETPUBAHUS U COOCTBEHHO TPEIIUHHBIC
BOJIbI Masie030iickoro pynaamenta. OOBIYHO OHU B3aMMOCBS3aHbBI M 00Pa3yIOT EAUHYIO THAPOCUCTEMY.

Cobcmeenno mpewunHvle 800bl COCPENOTOYCHBI B 30HE HK30T€HHOW TPEIIMHOBATOCTH U B
3aBUCHMOCTH OT I'€0JIOTO-CTPYKTYPHBIX YCIOBHH 3aJieratoT Ha pa3HbIX rryouHax ot 4 10 70 m. [logomBa
TPELIMHHBIX BOJ HaxoauTcs Ha riryounax 150-170 M. MomHOCTh BOJIOHOCHOTO TOPU30HTA 3aBUCUT OT
TTYOMHBI Pa3BUTHSL 30HBI DK30T€HHOTO BHIBETPHBAHUS, HA y4acTKaX, CONMPSDKEHHBIX C Pa3pbIBHBIMU
HapyIIeHUsIMU, Bo3pactaer. OOnacTe MUTaHHUA MPUYPOUYEHA K MENKOCOMOYHHKY U «IPO3MOHHBIM»
OKHaM, pPa3BUTHIM HA Y4YacTKaxX BBIKIIMHUBAHUS OTHOCHUTEIBHBIX BOJOYNOpPOB. TpellnHHBIE BOABI
MOJIPa3eNAIOTCS Ha BOJBI, 3aJieralollie B MHTPY3UBHBIX 00Pa30BaHUAX, B TEPPUTECHHBIX OCATOYHBIX
nopojax u B 3¢ ¢y3uBHO-0CATOYHBIX KOMITJIEKCAX.

Ha teppurtopuu nocenka bananan pacrnpoctpaHeHbl B OCHOBHOM TMOJI3EMHBIC BOJIbI CIIOPAINYECKOTO
PACMpOCTPaHEeHUsST HEPACUICHEHHBIX YETBEPTHUYHBIX JICTFOBHATLHO-TIPOIFOBHATBHBIX OTIOKeHHH  (Qir-in)
(Pucynok 4).
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Pucynok 4. 'uaporeoJiornyeckasi KapTa paiioHa MeCTOPOKIEHHA

BMmermaronwMu  opoiaMul  SIBIISTIOTCSL  TPABEJIMCThIE M MICOCHUCTHIC TECKH, TIIMHUCTBIC ITECKU.
BomoynopHbIMU OpOiaMH SIBIISFOTCS CYTIMHKY U TyiHBI [5, 8, 9, 10].

1.3.3 3emenbHbIE pecypchbl H MOYBBI

HauOonpiiee pacnpocTpaHeHue Ha HCCIETyeMOM TEpPPUTOPUU TOIYUHIM CBETJIO-KAallITAHOBBIE
COJIOHIIEBaThle CyrMHUCThIe mMouBbl (PucyHok 5). I[louBooOpasyromumu MOpogaMu  SBIISIFOTCS
pasInYHble MO TE€He3UCYy M METOJOIMYECKOMY cocTaBy oOpa3oBaHHs. CBETJIO-KaIITaHOBHIE MOYBBI
XapaKTepU3YIOTCS MOHOTOHHBIM CBETJIO-KAIITAHOBBIM, OypeIOMMM C TIIYOMHOH T'yMyCOBBIM
TOPU30HTOM HEOOJIBIION MOLITHOCTH, A0 35 CM, € COAEepP)KaHUEM OPTaHUYECKOI0 BEIIECTBA B HEM /10 2 —
2,5 %, ero KOMKOBaro#, rpyoOeromeil KHH3Y CTpyKTypod. KapOoHATHBIH TOPH3OHT 3aJieraer,
IPEUMYIIECTBEHHO, BBICOKO; KapOOHAThl BCTPEYAIOTCS B BHJIE MEJIKOW Oesoriasku WM KOpOodeK Ha
mieOHe, Kak MpaBWiIO, B HWKHEW YacTH T'yMyCOBOTO TOpPH30HTa WiH HWke ero. Ilog xapOoHATHBIM
TOPU30HTOM OTMEYAIOTCS CKOIUIEHUS KPUCTATMYECKOro rumnca. B mouseHHOM npoduie oTCyTCTBYIOT
MOP(OJIOTHYECKUE TPU3HAKK KAKOTO-THOO JIOTIONHUTEIFHOTO YBIAXHEHUS MOBEPXHOCTHBIMU WIIH
IPYHTOBBIMH BoJamu. Mccrnemyemass TeppUTOpHs pacloyiokeHa Ha MEXKCOINOYHOH paBHHUHE.
CrnemoBarenbHO, TOYBBI JTHUX YYAaCTKOB HWMEIOT MEIKOCYTJIMHUCTBIA MEXaHHYECKH COCTaB |
OTJIMYAIOTCS TOBBIIIEHHBIM COJIEPKAHUEM CKEJIETHBIX YacTHIl 1Mo BceMy mpoduito. Cpenu moatumna
CBETJIO-KAIITAHOBBIX MTOYB BCTPEYAIOTCSI KapOOHATHBIE, COJIOHIIEBATHIE M MAIOPA3BUTHIE POIBI TIOYB.

EcrecTBeHHOE ClIOKEHHE TIOYBEHHOTO0 TMOKpoBa Oojbliedl yacTh 00CiIeayeMoro ydacrka
HapyIIeHO M3-3a BO3BEICHHBIX CTPOCHUH M OOBEKTOB OJIar0yCTpOICTBA.
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Pucynoxk 5. IlouBeHHasi KapTa y4acTKa

1.3.4 I'eostoruyeckasi cpeaa u Heapa

B pernonanbHOM reo0ro-cTpyKTypHOM IUIaHE pailoH 00caeayeMoro yqacTka pacnosiaraercs Ha
ceBepo-3anagHoM (uanre XKapma-Caypckoro CHHKIMHOpPHUS, BBIAEISEMOrO B IOTPaHMYHON 30HE
Upteim-3aiicanckoit u YUunruz-TapOararaiickoit ckiaggarbix cucteM. CoOrjiacHO KOMIUIEKCHOU
reojoro-rujiporeonorndeckoir créMku B Macmrtadbe 1:200000 muctoB M-44-XIIl, XIX wu
reojoruueckoro gousyueHuss B mMacmrade 1:200000 nucra M-44-XIX B reonoruueckoM CTpOEHUU
paiioHa MPUHUMAIOT y4acTHe MOPO/Ibl, 00pa3yIoLIMe 1Ba CTPYKTYPHBIX 3Ta)ka— Majaeo30MCKUil 1 Me30-
KalHO30MCKHU.

Bepxnuii onueoyen-nuscnuii muoyeH. [lusepcras ceuma (P1-Nig).

OTnoxeHus 3aHUMaOT HE3HAUYUTEIbHYIO IJIONIAAb B CEBEPO-BOCTOUHOM yacTu yuyacTtka. CBuTa
CJIO)K€HA PA3HO3EPHUCTHIMU MECKaMH, TIECTPOLBETHBIMU KAOJMHOBBIMU TIJIMHAMHM C JIMH3aMHU
JKEJIE3UCThIX MECYaHUKOB. MOIHOCTh 0TJIOKEeHUH gocturaer 400m.

Yemsepmuunas cucmema.

K naHHBIM OTJIOKEHHSIM OTHECEHBI AJITIOBUAIIBHBIE U aJNTIOBHAJIbHO-TIPOJIIOBHANIBHBIE OTIIOKEHUS
(Qui-m), KOTOpBIE PACIPOCTPAHEHBI B BHJIC HEPABHOMEPHOTO 110 MOIIHOCTH YeXJa. 3aHMMAIOT CaMblif
007b11101 00BbEM B TEPPUTOPUATHLHOM OTHOIIEHUH. B pa3pese npeobnagatoT raledHuKY, MeCKU, CyNecH,
CYTJIMHKH, TJIMHBI. MOIITHOCTh OTJIOXKEHUH B cpepneM 15-20 M u kosiebneTcs oT nepBbIX MeTpoB a0 30
M. (PucyHoxk 6).
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Pucynoxk 6. I'eotornyeckas kapta paiiona o6cieq0Banusi

[IpeobnagaroT cpein HUX CYNECH M CYTJIMHKH C MEPEMEHHBIM COJCpKAHHUEM JIPECBBI, IIEOHS,
TaJIbKH, I'paBUA U pa3HO3CPHUCTOTI'O ITECKA, MHOI'Ja BaJIyHOB. 061113.5{ MOIMHOCTB YCTBCPTUIHLIX OCAZIKOB
OT MEPBBIX JCCIATKOB CAHTHMETPOB 10 5-10 M, peako Oomee.

[Toe3HbIX HCKOMAEMbIX Ha JJaHHOM ydacTke He oOHapyxeHo [5, 8, 9, 10].

1.3.5 PacTtutebublii Mup (¢iaopa)

DKOCUCTEMBI HCCIIEIYEMON TEPPUTOPUU XAPAKTEPHUIYIOTCS TIpeolalaHueM PaBHUHHOTO
penbeda, KOTOPBIii SBISETCS OCHOBHBIM AJIEMEHTOM JaHAmAa(Ta U 9KOCUCTEM.

Pa3nooOpasue 3KoCUCTEM TEPPUTOPUU OOCIEIOBAHUS, €€ BUJIOBOTO M IIEHOTHYECKOTO COCTaBa
cBs3aHO ¢ nuddepeHuamei SKoI0rHuecKux yYCIOBUNA MPOU3PACTAHHS PACTUTEILHOCTH.

Uccnenyemast TeppuTopus — 3eMENbHBIN yUaCTOK, MIPUJICTAIOIINMA K YTOJIBHOMY MECTOPOKICHHUIO
Kapaxsipa nminomaasto 400 ra.

Ha uccnemyemoit Tepputopun MpencTaBieH CTEMHOW TUIl PacTUTETLHOCTH. K HEMY OTHOCSTCS
co00IIIecTBa C TOMHUHUPOBAHUEM MHKPOTEPMHBIX, €BKCEPO(PHUTHBIX NEPHOBUHHBIX 3JIaKOB M3 POJOB
(Stipa, Festuca, Koeleria, Helictrotrichon). OcHOBHBIMH JTOMHHAHTaMH, ONPEACIISIOIIUMHU COCTaB
CTEIHOTO THIIA PACTHTEIBHOCTU B TpeJesiaX TEPPUTOPUU OOCIIEAOBaHUs, SBISIOTCS KoBbUM (Stipa
sareptana, S. capillata, unorga S. lessingiana). Ipyrue mommuantel — tumuak (Festuca valesiaca),
noabiau (Artemisia sublessingiana, A. gracilescens, A. Frigida).

Ha tepputopum BbIENEHBI J1B€ MOYBEHHO-pAcTUTENbHBIE dKOcucTeMbl (Pucynok 7). Kapra
HKOCHCTEM CO3JIaHa C UCIIOJIb30BAaHUEM TOMOTpaPUIeCcKOil OCHOBBI U KOCMUYECKUX CHUMKOB, YCIIOBHBIC
obo3HaueHus npuBeaeHsl B Tabmuie (Tabmuma 4). Kapra skocucTeM SBISCTCS MHBCHTAPHU3AIMOHHOM,
HAa OCHOBE KOTOPOH MOTYT pa3pabaThIBaThCs IPYTHE TUIIBI KApTOTpaduIeCcKuX MPOU3BEICHUH.
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YcnoBHble o603HavyeHUn

D nocenck BananaH KapTa-Cxema reoBOTaHUYECKUX KOHTYPOB
24 [ 40

24 — BKOCUCTEMBI JETOBUAEHO-TIPOIIOBHANBHBIX paBHUH; 49 — aHTPOIIOTEHHOIPOU3BOIHBIC YKOCHCTEMEI.

Pucynok 7. CxemaTnueckasi KapTa pacrnpeejeHusi PaCTUTEIBHBIX IKOCHCTEM

Dxocucmembol aeJlIO6udﬂbH0-npOJZlO6uaJleblx PABGHUH. PacturenbHBIN IIOKpOB, B OCHOBHOM,
NPEJICTaBICH TPYIIaMU COOOIISCTB: MaplIaJUIOBOIOJIBIHHO-TUITYAKOBO-TEIpcOoBBIX (Stipa capillata,
Festuca valesiaca, Artemisia marschalliana); ToHKOBaTOMOJBIHHO-THITYAKOBO-THIPCOBBIX (Stipa
capillata, Festuca valesiaca, Artemisia gracilescens) ¢ yuactmem Anabasis salsa, Nanophyton
erinaceum Ha CBCTJIO-KAaIlITaAaHOBBIX COJIOHIICBATHIX ITOYBAX.

AHmpOnOZeHHOI’lPOI/BGO()Hble oKocucmemasl. AHTpOl'IOl"CHHOHpOI/BBO}IHBIe 3KOCUCTEMBI Ha
06cnez[yeM0171 TCPpUTOPUN TIPCACTABJICHBI CepHeﬁ MMPOLCHO30B Ha 3CMJIAHBIX HACBIIIAX BOCHHO-
TEXHUYECKUX COOPYKEHUMN: €AUHUYHBIX PACTEHUN M OTKPBITBIX T'PYNIHMPOBOK C JOMHUHUPOBAHUEM
Artemisia scoparia, Ceratocarpus arrenarius, Ephedra distachya, Psathyrostachys juncea, Festuca
valesiaca B BepXHHMX 4YacCTAX HACHINCH, CIUHUYHBIX PACTCHHH W TPYMIUPOBOK C JOMHUHHUPOBAHHEM
Ceratocarpus arrenarius, Salsola collina, Psathyrostachys juncea, Stipa sareptana, Festuca valesiaca,
Atraphaxis frutescens B cpeaHMX dYacTsAX HAChINEW; TPYNIHPOBOK C JOMHHHpOBaHHeM Artemisia
scoparia, A. sieversiana, A. frigida, A. marschallina, Galium ruthenicum, Festuca valesiaca, Koeleria
cristata, Stipa sareptana B HWKHUX YacTsAX HACHINICH M HA MPUJIETAIOIINX ydacTKax.

Tadanna 4. O603HaueHUsI T€000TAHHYECKNX KOHTYPOB

CooTHonieHue
IBETOB

RGB COJEPXAHUE BBIJIEJIOB

255 | 227 | 137 | I'pymmbl coOOIIECTB: MapIlaIOBONOJIBIHHO-THITYAKOBO-TEIPCOBEIX (Stipa capillata, Festuca
valesiaca, Artemisia marschalliana); KOBBIIKOBO-THITYaKOBO-MapPUIAJJIOBOIOJIBIHHBIX
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CooTHOIIEHNE

IBETOB

COJEPXXAHUE BBLJIEJIOB

(Artemisia marschalliana, A. austriaca, Festuca valesiaca, Stipa lessingiana, S. capillata,
Koeleria cristata, Hultemia persica) Ha JIerkoCyrIMHHCTBIX CBETIOKAIITAHOBBIX MOYBAX
MHOTJa B KOMILIEKCE TOHKOBATOIIOJIBIHHO-THITYaKOBO-TEIpcoBhIX (Stipa capillata, Festuca
valesiaca, Artemisia gracilescens) ¢ yuactuem Anabasis salsa, Nanophyton erinaceum na
CBCTJIO-KAIITAHOBBIX COJIOHIICBATHIX IIO0YBaAX 06H.II/IpHBIX MCXKCOIIOYHBIX PAaBHUH H
OpOIeHO3bl ¢ JoMUHHUpOBaHHeM Leymus paboanus, Artemisia austriaca, Psathyrostachis
juncea, Thlaspi arvense, Lepidium ruderale, Polygonum aviculare, Kochia scoparia,
Chenopodium acuminatum, Ch. album sa HapymieHHBIX y4acTKax

AHTPOIIOI'EHHOIIPOU3BOJHBIE 3KOCUCTEMBI

CepI/II/I IMPOIECHO30B HAa 3€MJISIHBIX HACBIMAX BOCHHO-TCXHUYCCKUX COOpymeHHﬁ:

SMUHUYHBIX PACTCHHI U OTKPBITHIX TPYNIIUPOBOK ¢ JOMHHUpOBaHHeM Artemisia scoparia,
Ceratocarpus arrenarius, Ephedra distachya, Psathyrostachys juncea, Festuca valesiaca B
BCPXHHUX HaCTAX HaCLIHeﬁ;

eIMHMYHBIX PACTEHHI M IPYIIIMPOBOK ¢ JoMUHHpoBanueM Ceratocarpus arrenarius, Salsola
collina, Psathyrostachys juncea, Stipa sareptana, Festuca valesiaca, Atraphaxis frutescens B
CpEAHUX YacCTAX HaCLIHeP'I;

IrPpYIIAPOBOK ¢ JoMHHHpoBaHumeM Artemisia scoparia, A. sieversiana, A. frigida,
A. marschallina, Galium ruthenicum, Festuca valesiaca, Koeleria cristata, Stipa sareptana B
HIKHUX YacTIX HACHIIEH U Ha TMpUJICTalomUX y4acTKax

1.3.6 dKuBoTHblii Mup (payHna)

@dayHa NO3BOHOYHBIX M OECHO3BOHOYHBIX JKUBOTHBIX HCCIEIyEMOM TEPPUTOPUHU BechbMa
pa3zHooOpa3Ha. ITO CBA3AHO C HU3KUM aHTPOMOTCHHBIM ()aKTOPOM, 3aMIOBEIHBIM PEKUMOM, HATHUHUEM
OOMJIBHOM CTaOMIILHON KOPMOBOI 0a3bl M 3HAUYUTENBHBIX 110 TUIOIIAANA YTOIWH, OIarompUsSTHBIX IS
0o0WTaHUs M PAa3MHOKEHUS PA3IMYHBIX BUIOB )KUBOTHBIX.

JleTanbHble CE30HHBIE HCCIIEIOBAHUS [0 CPABHUTENIBHOM OLIEHKE BHJOBOIO pa3HooOpa3us
bayHucTHUECKHX KOMILICKCOB Ha Tepputopun CUIT [11, 12; 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23],
a TaKKe aHalIM3 JINTEPATypHbIX MaTEpUajOB IO3BOJWIN YCTaHOBUTh, YTO (hayHa IO3BOHOUYHBIX
KHUBOTHBIX Hccaenyemoit tepputopun CUIL cocroutr u3 199 Buios, B Tom uucie ntun — 147,
MilekonurTaromux — 45, npecmpikatromuxcs — 7. B kpacHble KHUTH MeXAyHapoJHOTO COK03a OXpaHbl
npuponbl 1 Kaszaxcrana BHeceHb! 14 BUIOB.

HeobOxonuMo oTMETHUTH, YTO HAJIWYHUE LENOro psla BUJIOB >KMBOTHBIX HAa JAHHOW TEPPUTOPUU
HY’KHO pacCMaTpUBaTh KaK BEPOSATHOE, UCXOAAIIEE U3 NMEIOLMXCS B JINTEPATYpE JaHHBIX IO apeajiaM
pacnpocTpaHeHusl M TOUEeK UX oOOHapy eHHs B 00Jiee paHHUE CPOKH.

Knacc Ilpecmvixarowuecs

[Ipecmpikatomuecs Ha Ttepputopuun CHUIl mpencraBneHsl 7-10 BUIaMHU (M3 HMMEIONIUXCS B
Kazaxcrane 49 BuznoB). Haubonee MHOroOYHMCICHHBI — MPEACTaBUTENM MOJOTPsiAa  SILEPHULL:
pa3HOLBETHAs sIlypKa W MpbITKas SIepUlla, IJIOTHOCTb 3aCENIEHUS KOTOPBIX MOXET JOCTUTaTh
3HAUYMTENbHBIX BennuyuH. [logoTpsan 3Meil mpeacraBieH 4-ms BUJAMU, CaMblii pacpOCTpPaHEHHBIN U
MacCOBBIN U3 HUX — Y30pUaThlii 110J103, OCTaIbHbIE 3 JOBOJBHO PEIKU U MAIIOUHUCIICHBI.

Knacc llmuywv

Opuurodayna uccneayemoii reppuropunt CUII upe3Bbuaiitno MHOT00Opa3Ha, 371eCh BCTPEYaOTCS
111 BunoB nrun u3 13 orpsgoB (Bcero B Kazaxcrane 488 Bunos nruil). HemocpeactBeHHO Ha ydacTke
o0cie10BaHus U B €r0 OKPECTHOCTAX (PUKCUPYIOTCS B OCHOBHOM MEJIKHE BOPOObHMHBIE NITUIBI — 51 BUJI.
Ha npuneraromux kK yyacTky oOCIEIOBaHUS TEPPUTOPHUSAX (PUKCHPYIOTCS MpPEACTAaBUTENH OTpsa
JTHEBHBIX XUITHUKOB (COK0JI000pa3HbIX) — 19 BUAOB U peakux u oxpaHsembix ntuil. B KpacHyro kaury
Kazaxcrana 3aneceno 14 BugoB [19, 23, 24, 25, 26], omHako HEMOCPEACTBEHHO HA Y4YacTKe
o0creioBaHUS 1aHHbIE BUJIbI HE 3a(UKCUPOBAHBI.

Knacc Mnexonumarowue

N3 178 BumoB MiekomuTammuX, oOWTapmmMX Ha Tepputopun Kaszaxcrana, B mcciemyeMom
pernone CUII Bcrpeuaercs 45 BuIoB M3 6 OTpsiioB. BOJIBIIMHCTBO BUIOB NPUHAIJIEKUT OTPSLY
IPHI3YHOB.
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1.4 COOUAJIIBHO-O9KOHOMMNYECKASA CPEJA

OOcneqyeMasi TeppuTOpUs pacrlojiokeHa B mpeaenax teppuropun OwBmiero CUIl u
KJIacCU(UIIUPYETCs, B COOTBETCTBUH C IEJIEBbIM Ha3HAUEHHUEM, KaK 3eMJIM 3amaca. B cooTBeTcTBUM ¢
3emenpHbIM Kogekcom PK, 3emssaiMm 3amaca SIBISIFOTCSL BCE 3€MJIM, HE IIPEIOCTABIICHHBIE B
COOCTBEHHOCTh WJIM 3EMJICTIOJIb30BAHUE, HAXOSIIMECSs B BEICHUU PAHOHHBIX HCHOJHUTEIbHBIX
opranoB [27]. CnemoBaTenbHO, TPOXUBAHHUE HA 3EMJSIX 3amaca M BEACHUE XO3SUCTBEHHOU
JESTEIbHOCTH HE MIPELyCMOTPEHO.

C MOMEHTa 3aKpbITHS TOJIMTOHA €r0 3€MJIM CTAJIM aKTUBHO HCIIOJIB30BAThCA JUISL BEICHUS
MIPOMBIIIJICHHOM, TOOBIBAIOIIEH, TPAHCIIOPTHON M HAYYHOU JESITEIIBHOCTH.

J1i1s TOTO, YTOOBI OCYIIECTBIIATH JTIOOYIO AEATEIBHOCTS HAa TEPPUTOPHUSIX OBIBIINX UCIIBITATEIBHBIX
AJIEPHBIX TOJMIOHOB U JPYTHX TEPPUTOPHSX, 3arpS3HEHHBIX B PE3yJbTaTe MPOBEACHHBIX SIEPHBIX
UCTIBITAHUH, HEOOXOAMMO TIOJNIYYUTh JIMICH3HMIO, CcorylacHO 3akoHaMm PecnyOmuku Kazaxcran
«O0 ucnoap30BaHUM aTOMHOM 3Heprun» U «O paspeneHus X 1 ypeaomieHusx» [28, 29]. Bmecte ¢ Tem,
B cooTBeTCTBUH ¢ 1.3 cT. 143 3emenbHoro konekca PecnyOnuku KazaxcraH, 3eMenbHbIE YYacTKH, Ha
KOTOPBIX MPOBOJMINCH UCIIBITAHUS SIIEPHOTO OPYKUSL, MOTYT OBbITh IpeaocTaBieHbl [IpaBuTenbcTBoM
PecnyOnuku Ka3zaxctan B cOOCTBEHHOCTh WJIM 3€MJICTIOJIB30BAHUE TOJIBKO IOCIE 3aBEPIICHHS BCEX
MEPONPHUATHIA TIO JIMKBUJALUW TIOCJICICTBUN HCIBITAHUNA SIICPHOTO OPYKUS M KOMIUIEKCHOTO
9KOJIOTHYECKOr0 OOCJIENOBaHMs, MPH HAJIUYWU TOJOKUTEIBHOTO 3aKIIOYEHHsS] TOCYAapCTBEHHOU
9KOJIOTUYECKOM IKCTIepTU3sbl [27].

C uenpio oOecriedeHHs] JTUICH3MOHHBIX TPeOOBAaHUN W paaUAIlMOHHON Oe30MmacHOCTH, MNpU
NIPOBEICHUH XO3SHCTBEHHOW ESTEIBHOCTH HA TOJHMIOHE, MPOBOISTCS PAaJUAMOHHBIN KOHTPOJb U
MOHHUTOPHUHT. B 3aBUCHUMOCTH OT crneuu(UKU AESITETbHOCTH MPEANPUATHI, a TaKKe C Yy4eToM
NOTEHIMATIBHBIX HCTOYHUKOB PAJMOAKTUBHOIO 3arps3HEHHs, pa3paldaThIBAacTCS  CIEIUAIbHAS
nporpaMMa pagualliOHHOTO KOHTPOJST M MOHUTOPUHTA Ui ONpeAeNeHUS KOHTPOIUPYEMBIX
napamMeTpoB, 00BEMOB IOJIEBBIX paboT, JTAOOPATOPHBIX aHAIM30B M MEPUOTUIHOCTH MOHUTOpUHTA. B
HACTOAIIEE BpeMs CAHKIIMOHUPOBAHHAS XO3MKMCTBEHHAs IEATENILHOCTh HAa TEPPUTOPUHU TMOJIUTOHA
BEJICTCS pa3IMYHBIMU KOMITAHUSIMH, COTJIACHO JINIIEH3USM BBIAaHHBIM YITOTHOMOUYEHHBIM OPTaHOM.

1.5 HICTOPUKO-KYJIbTYPHASI 3HAUNMOCTH PAMOHA OBCJIEJJOBAHUSA

OO0bexTaMy HCTOPUKO-KYJIBTYPHOTO HACTIETUS SIBIISTFOTCS. HEIBMYKUMBIE OOBEKTHI CO CBSI3aHHBIMH
C HUMHU MTPOU3BEICHUSAMU KUBOIUCH, CKYJIBITYPbI, IPUKIIAJHOTO UCKYCCTBA, HAYKH, TEXHUKH U HHBIMU
npeaMeTaMi MaTepUaIbHOW KYyJbTYPHl, BO3HUKIIMMU B pe3yJbTaTe€ HMCTOPHYECKUX MPOIECCOB M
COOBITHH, MPEACTABIAIOMINX COOON MHTEpeC C TOYKHM 3pEHHs] MUCTOPHM, apXeOJIOTHHU, apXUTEKTYpHI,
IPaJIOCTPOUTENBCTBA, HCKYCCTBA, HAYKH, TEXHUKH, ICTETHUKH, STHOJIOTHH, aHTPOIIOJIOTHUH, COIIHATILHOMN
KynsTypsi [30].

CornacHo IlocranoBnenuto akumara obmactu AbGait ot 20 mapra 2023 roma Ne 58 «O6
yTBepKJIeHUH ['0Cy1apCTBEHHOTO CNHCKA MaMATHUKOB UCTOPUHU M KYJBTYPbl MECTHOTO 3HAYCHUS» U
OTBETA Ha 3ampoc, 3a MOJMKUChI0 PYKOBOAUTENS arnapata AkuMara paitona XKanacemeii oomactu Abaid,
NaMSATHUKA HMCTOPUU U KYJBTYPbl TOCYIAapCTBEHHOTO M MECTHOTO 3HAa4YeHUs Ha o0cieayeMoMm
3eMeJIbHOM yudacTke oTcyTcTBYyOT [31, 32].

1.6 HAJJMUHAE OCOBO OXPAHAEMBIX TEPPUTOPUI

K 3eMisiM 0c000 OXpaHsS€MbIX MPUPOJHBIX TEPPUTOPUN OTHOCATCS 3€MIIM TOCYAapCTBEHHBIX
IIPUPOJIHBIX 3alI0BEJHUKOB, TOCYJApCTBEHHBIX HAIIMOHAIBHBIX APKOB, TOCYAAPCTBEHHBIX IPUPOIHBIX
pe3epBaToB, TOCYIaPCTBEHHBIX PErHOHAIBHBIX IPUPOAHBIX MMAPKOB, TOCYIAPCTBEHHBIX 300JI0TMYECKUX
NapKOB, TOCYJAapCTBEHHBIX OOTAaHMUYECKUX Call0B, TOCYJApCTBEHHBIX JCHIPOJIIOTHYECKUX IMapKOB U
rOCYIapCTBEHHBIX MaMSITHUKOB Mpuposl [33, 34].

Cornacno IlocranoBnenuto IlpaBurtensctBa Pecybnmuku Kazaxcran o 26 centsiOpst 2017 rona
Ne 593 «O0 yTBepkneHnn nepedyHsi 0co00 OXpaHSEMBIX MPUPOJHBIX TEPPUTOPUN PECITYOINKAHCKOTO
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3HAYEHUs» U OTBETY Ha 3aIpocC, 3a MOJIUCHI0 PYKOBOJIUTEIS anmnapaTa akuMara paiiona JKaHacemen
obnactu AGaii, Ha 00clieqyeMOM 3eMeIbHOM y4acTKe 0c000 OXpaHSIEeMbIE TEPPUTOPHH OTCYTCTBYIOT

[31, 35].
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2. OUEHKA PAJMALIMOHHOI'O COCTOSIHUSI OKPY KAIOLIEN CPEJIbI
2.1 PAAMAIHIMOHHOE COCTOSHUE ITIOYBEHHOI'O ITOKPOBA

OO6cnenoBanue pagMallMOHHOTO COCTOSHHS TOYBEHHOI'O MOKPOBA BBINOJHIOCH C IIEJIBbIO
BBISIBJICHUSI YYAaCTKOB C IOBBIIICHHBIM COJEPKAHHEM TEXHOTE€HHBIX PaJUOHYKINAOB B MOYBEHHOM
MOKPOBE M YCTAHOBIJICHHsI MACIITa0OB W T'PAaHHI] PaJMOAKTUBHOTO 3arpsi3HEHUS MECTHOCTH B pailoHe
o0OcnenoBauus.

PagnanmonHoe CcOCTOSIHHE TIOYBEHHOTO ITOKPOBa OIICHHMBAJIOCH 10 COACPIKAHUI0 B HEM
PaTUOHYKITH/IOB 187Cs, 241 Am, 239+240py i1 905y [2].

[Ipu oueHke pagMallMOHHOTO COCTOSIHUS TOYBEHHOTO IIOKPOBA OIPEICSIOCh COJAEp)KaHHE
PaAMOHYKJIMJIOB B €r0 BEPXHEM CJIO€, a TaKXKe BEPTHKAIbHOE paclpelelieHue pajuoOHYKIUIOB IO
ri1yOuHE TIOYBEHHOTO TPOQHIIS.

Ot60p npobd MOYBBI MPOBOJMICS B COOTBETCTBUU C MEXKrocyaapcrBeHHbIM cTanaaptoM ['OCT
17.4.3.01-2017 [36]. IIpo6a or6upanacsk ¢ miomanu 100 cm? (10x10 cm).

['myOuna BepXHero €105 MOYBEHHOTO MOKPOBA COCTABIISIIIA 5 CM.

I'myOuHa moYBeHHOTO NPOQHIs, B KOTOPOM BBHINOJHIOCH ONPEACICHHE BEPTHKAILHOTO
pacnpezieNieHus: paJuOHYKIUIOB, cocTapisia He MeHee 30 cM.

2.1.1 OnpenesieHue yaeabHOH aKTHBHOCTH PaJHOHYKJIMI0B B BEPXHEM CJ10€ IOYBECHHOIO
NOKpOBa

Jlna onpenenenus yaelbHON aKTUBHOCTH PAJUOHYKIMIOB Ha TEPPUTOPUH Y4aCTKa IIPOU3BEICH
0TOOp 1IPOO BEpXHETO CJIOS OYBHI [0 CXeMe, TIOKa3aHHOoi Ha prcyHke (PucyHok 8).

YcnoBHble 0603HaueHua

D nocenok bananau

®  To4ku oTGopa npob

Pl/lcyHOK 8. Cxema PACHOJ0KEHUA TOUYECK 0T60pa l'lp06 MOYBbI 1JIAA ONpeaeTCHUs yI[eJ'leOﬁ AKTUBHOCTH
PAaAHOHYKJINA0B

Touku oTO0pa mpod MOYBKI OBLITM PABHOMEPHO pacmpeieNieHbl 1o 00caeayeMoMy y4acTky. Beero
OBLIIO 0TOOPaHO 4 TIPOOBI TTOYBHI.
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2.1.1.1 Onpeodenenue yoenvnoii akmusnocmu paouonykiuooe 1¥'Cs, 241Am, 23%+240py 4 20Sr

Onpenenenne ynenbHON akTuBHOCTH °'Cs m 2*’Am B BepxHeM clloe MOYBEHHOTO IIOKpOBA
BBHIIIOJIHANOCH B COOTBETCTBHH C METOAMKOM H3MEpEHUH Ha TaMMa-CIIEKTPOMETPaX € UCIOIb30BAHUEM
nporpamMmHoro obecneuenus «SpectraLine» [37], 2°2%Pu u 9Sr — B cooTBeTCTBUM € MeTOAHMKOI
oIpeseneHus yaeabHOM aKTHBHOCTH MCKYCCTBEHHBIX PAJMOHYKIMIOB B 00BEKTaX OKpY Karolei cpejibl
[38].

PesynbTathl onpesenenus yaensHoi aktusHoctr B/Cs, 2L Am, 2297240py i 0Sr npencraBnens B
tabnuue (Tabmuma 5).

Tabauna 5. Pe3yabTaThl JIA00PaATOPHBIX aHATH30B MPod mouBkI (0-5 cm)

Touka Hdara I'eorpaguyeckue KOOPAUHATHI YieabHasi aKTUBHOCTb, BK/KI

oréopa oréopa HIHPOTA JA0JITOTA Cs H1Am | 239+240py 0Sr
1 06.11.2025 1. 50°7°28,2" 78°43'37,3” 2,5£0,5 <1,6 2,114 23+4
2 06.11.2025 1. 50°7°27,3” 78°42°43,6” 5,8+1,2 <14 13+4 1242
3 06.11.2025 1. 50°8°10,8” 78°43°36,1” 3,0£0,6 <1,2 3,217 <1,6
4 06.11.2025 r. 50°8"9,8" 78°42°41,2"" 3,7£0,7 <2,9 3,218 <15

ITo pesynsTatam nabopaTopHeIX aHamm3oB (Tabmmua 5), yaensHas akTHBHOCTH >'Cs B mouBe
Bapbupyet ot 2,5+0,5 no 5,8+1,2 br/kr, 241 AM — HaxOUTCS HIXKE npezena oonapyxenus (<2,9 Br/kr),
239+240py _ ot 2,1+1,4 o 13+4 Br/kr u *°Sr — ot mkHero npezena obHapyskenus (<1,5 Br/kr) 1o 23+4
Br/kr. TIo MoTy4eHHBIM JAHHBIM IIOCTPOSHBI KAapThl paclpesieeHns YAenbHOH akTuBHOCTH °'Cs,
241 Am, 239+240py i1 90Sr ma o6cnemyemom yuactke (Pucynok 9 — Pucynok 12).

YcnoeHbie 0603Ha4eHns

E nocenok bananau

Cs-137, Br/kr

QO <0

Pucynok 9. Kapra pacnpenesienust yaeibHoii akrusaoctu *'Cs
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YcnosHble 0603HaYeHUsa

D nocenok bananan

Am-241, Br/kr
Q =«
O =2

YcnosHbie 0603HaueHusn

D YronbHbIi paspes
Pu-239+240, Br/kr

O <20

Pucynok 11. Kapra pacnpenesieHus y1eJ1bHOiH aKTUBHOCTH

239+240Pu
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YcnoBHble 0603HaueHus

E nocenok bananax

Sr-90, Br/kr

O <120

Pucynok 12. Kapra pacnpenejienust yaeabHoii aktusnoctn ©Sr

ITo pe3ynbTaTaM ONpeJeNeHns yaeIbHON aKTHBHOCTH paanonykmnmoB 3'Cs, 24 Am, 239+240py y
Rgy (Tabmuma 5, PucyHok 9 — Pucynok 12) ycraHOBIEHO, YTO BO BCEX TOYKaxX OOCIIEAOBaHHUS
COJIepXKaHue 187Cs, 241 Am, 239+240py i OSr g BEPXHEM CJIO€ MOYBEHHOTO IMOKPOBAa HE IMPEBBIIIACT
3HAYCHUH MHUHUMAILHO 3HAYMMOW YACTHHOHW aKTUBHOCTH OTKPBITOIO HMCTOYHHKA HOHU3UPYIOIIETO
mnyuenns (13'Cs — 10000 Bx/xr, 2**Am — 1000 Bx/kr, 2°240Py — 1000 Bx/kr u %°Sr — 100000 Bx/xr),

YCTAHOBJICHHBIX B [ MITHEHUYECKUX HOPMATHUBaX JJIs JAHHBIX PaIHoHyKIuI0B [39].

Bv16o0w1 no noopazoeny « Onpedenenue yoenvHol akmusHOCMU PAOUOHYKIUOO8 8 BEPXHEM CJLOe
NOYBEHHO20 NOKPOBAY

[To pesynbraTam ompeaencHHUs YACTbHOW AKTUBHOCTH PaJIHMOHYKIHIOB B BEPXHEM CIIOE
TIOYBEHHOTO TIOKPOBA YCTAHOBIIEHO, 4TO COJepkaHHe ~°'Cs B BEPXHEM CIIOE MOUYBEI BaphHPYeT OT
2,5+0,5 10 5,8+1,2 Br/kr, 2**Am — HAX0UTCS HIKE npeena oonapysxenus (<2,9 Br/kr), 239+240p) _ o
2,1+1.4 no 13+4 Br/kr, °Sr — ot HmKHEr0O npenena obHapyxkenus (<1,5 bk/kr) nmo 23+4 Bk/kr.
IIpeBbleHNe 3HaYeHHs] MUHEMAIBHO 3HAYNMOH y/IeIbHON aKTHBHOCTH paguonykanaos 3'Cs, 22 Am,
239+240py 1 0Sr B 06GcnenoBaHHEIX ToUKax He 3apeructpuposano (Y¥'Cs — 10000 Bx/xr, 2*Am — 1000
Bx/kr, 22°*240py — 1000 Br/kr u %Sr — 100000 Bx/kr), cormacHo I'nruenmdecknm Hopmatusam [39].

2.1.2 Omnpenejienne yaeabHOHl AKTHBHOCTH PAAUOHYKJIWAOB MO TJyOHHEe TMOYBEHHOIO
npoguis

BEINOTHEHO OMpe/ieieHre BePTHKAIBHOTO pacipeeenns pagnonykmmaos /Cs, 21Am, *Sr u
239+240py; g mouBeHHOM MpoduITEe Ha ITy6HHY 30 CM.

Jlnst OTIeHKH paualiiOHHOTO COCTOSIHHSI TIOUBBI 1O TITyOHMHE MOYBEHHOTO Mpoduis BeIOpaHo 4
TOYKH.

Touku oTOOpa MPoO MOYBKI PACHIOIATAINACH HA TEPPUTOPUH 3€METBHOTO yUacTKa, TPUIIETAFOIIETrO
K yroJbHOMY MecTtopoxxeHuo «Kapaxpipay miomansio 400 ra. Cxema pacnoiioKeHHs TOUeK 0TOopa
po0 moYBkI IIpe/cTaBacHa Ha pucyHke (Pucynok 13).

Ot60p mpo6 mouBkI mpoBoauics B cootBercTBrM ¢ [OCT 17.4.3.01-2017 [36].
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YcnoBHble 0603HaYeHUsA

D nocenok bananax

®  nocnoiiHblil oT6op npob

Pucynox 13. Cxema pacnoJioskeHHs TOUYEK JJIsI ONpe/JesIeHHs] CO/IePKAHUS TeXHOTeHHBIX PA/IHOHYKIHI0B
Mo rjy0nHe MOYBEHHOT0 MPopuJist

OnpezneneHue yaelibHOW aKTUBHOCTH PaJIMOHYKIMIOB B IPOOAX MMOYBHI BBIIOIHSIIOCH B
cootBeTcTBUH ¢ MeToukamu [37, 38]. 3HaueHus yIeIbHON aKTUBHOCTH PaJIMOHYKIIUIOB
npescTabieHbl B Tabnuie (Tabmwuia 6).

Tabawnua 6. Y aepHasi aAKTHBHOCTH PAIHOHYKJIU/IOB N0 IIy0MHe MOYBEHHOT0 MPodus

Ne Tayouna VieabHas AKTHBHOCTh PAAHOHYKJIN/I0B B nouBe, BK/kr
TOYKH 0TGOpa oTdopa, cM 21Am 187Cs 0sr 239+240py
0-5 <25 1844 274 20+5
5-10 <15 <25 6,5+1,1 <07
1 10-15 <20 <05 6,6+1,1 <04
15-20 <20 <0,7 21+£3 <0,8
20-25 <20 <0,7 <17 <04
25-30 <18 <0,6 4,0+1,2 <0,6
0-5 <19 9,8+£2,0 5,6£0,9 76£9
5-10 <20 <23 7,6x1,4 <0,6
10-15 <0,6 <0,7 3,0£1,2 <05
2
15-20 <05 <18 <l4 <11
20-25 <05 <0,8 <13 <04
25-30 <20 <0,7 3,6+1,0 <05
0-5 <18 18+4 2,6£0,9 6,8+2,5
5-10 <12 <0,9 <12 <0,6
10-15 <06 <09 <15 <05
3 15-20 <0,6 <0,7 <19 <0,6
20-25 <0,7 <0,9 <20 <0,6
25-30 <12 <08 <18 <05
4 0-5 58+1,5 14+3 51+1,1 397
5-10 <20 <33 2,6£1,0 <0,9




Ne I'nyouna YaenbHasi aKTHBHOCTh PAIHOHYK/IHI0B B No4uBe, Bk/kr
TOYKH 0TOOpa oTéopa, cM 21Am 187Cs 0sr 239+240py
10-15 <0,6 <18 <15 <0,6
15-20 <19 <0,6 <18 <0,5
20-25 <20 <0,7 <21 <0,5
25-30 <20 <0,7 <20 <0,7

[To momy4YeHHBIM AAaHHBIM MOCTPOEHBI THCTOTPAMMBI paclpeleleHHs pajuoHyKIHaoB - Cs,
241 Am, 90Sr i 239*249py 110 riry6uHe mouBeHHOTO NIpoduis (PucyHok 14).

21 Am 137cs
0-5 (-5 |
s 510 —000 10000 540 —000 100,00
O 1015 —0,00 ° 10
g 15-20 —0,00 % 12;(5) (())(())(())
ES S '
E 20-25 0,00 B 20-25 ~—0,00
25-30 0,00 25-30 —0,00
0 20 40 60 80 100 0 20 40 60 80 100
% oT 06lLeil yaenbHol aKTMBHOCTH % OT 0Bl yAeNbHOI aKTUBHOCTH
0y 239+240py
0-5 I 2 33 0-5
s 510 17,54 < 510 —000 100,00
:_ 10-15 mmmm 10,08 : 10-15 —0,00
E 15-20 m— 22,06 E 15-20 —0,00
E‘ 2025 -0,00 E‘ 20-25 —0,00
25-30 7,98 25-30 —0,00
0 20 40 60 80 100 0 20 40 60 80 100
% oT o6Lei yaensHOM aKTUBHOCTH % oT obLied yaenbHON aKTUBHOCTU

Pucynox 14. Pacnpenenenne paauonykanios 2LAm, 13'Cs, Sr u 239*240Py no ru1y6uHe nouseHHOoro npoguis

B pesynbTare o6cnenoBaHus pacrpeeeHus paAuoHYKIUI0B 110 ITyOMHE OYBEHHOTO MPpOopuiIs
(PucyHok 14) yCcTaHOBIICHO, YTO OCHOBHAS JIJIsl PAJMOHYKITUIOB COACPIKUTCS B ciioe mouBsl 0-15 cm u
cocrasiser it “YAm — 100%, 3'Cs — 100%, *°Sr — 69,96% u 23°*240py — 100%. MuHUMaIBHOE
cozlepKaHue PaIHOHYKINI0B HAOIoMaeTcs Ha riryouHe 25-30 cM U COCTABIISET COCTABIAET s 2L Am
— 0%, 'Cs — 0%, %°Sr — 7,98 % u 239*240py — 0%.

Bwvisoovr no paszoeny «Onpedenenue codepircanus paouoHyKIUO08 No 2iyOuHe No48eHHO20
npoghunsay

TakuM 0o0pa3oM, MO pe3yibTaTaM OIICHKH PaIHAllMOHHOTO COCTOSHHUS TOYBBI 1O TIIyOWHE
MOYBEHHOTO MPO(MUIIS YCTAHOBICHO, YTO OCHOBHAS JIOJIS PAIHOHYKIHIOB A4LAm 187Cs, 990Gy iy 239+240py
3apuKcupoBaHa B MaxoTHOM ciioe 1nmouBsl 0-20 cM, B KOTOPOM COCPE0TOUYEHAa OCHOBHAS YacTh KOpHEN
KyJbTYPHBIX pacTeHuil. MakcuManbHasi KOHIIEHTpAIHs PaAHOHYKIHIOB HAOIIOAA€TCsl B BEPXHEM CJI0€
TIOYBHI (JI0 5 CM) JAHHOTO yYacTKa, MUHUMAaJTbHAsT KOHIICHTPAIUS PATUOHYKIUI0B — Ha riryouHe 20-30
CM.

2.1.3 Onpenenenue NI0MATHOH AKTHBHOCTH PAANOHYKJIHN/I0B

ITo pe3ymbTaTaM ONpeeIeH s BEpTHKATLHOTO pacTpeieieH s paroHykmunos ' Cs, 2LAm, %Sy
u 2%*24py g mousennom mpoduiie (0-30 cM) I KaKAOTO CIOS MOYBHI OMpeeNanach abCOMOTHAsS
aKTHBHOCTbH JJAHHBIX PATMOHYKIUIOB 110 hopmyJie:
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P
Ai,j = Ami,j X Tooo X S X h, (1)
rue:

Ajj — aKTUBHOCTb I-TO PaJIHOHYKIIM/IA B j-OM CIIO€ HOYBBI, BK;

Apij — yZlelbHas aKTUBHOCTD I-I0 PajIMOHYKJIU/IA B |-OM CJIO€ T104BbI, BK/KT;

P — MJIOTHOCTB MOYBBI, KI/IM°;

1000 — ko3¢ dpunmeHT nepeBoa 3HaYSHUS MIIOTHOCTH TTOYBBI U3 kr/mM° Ha Kr/cMS;
S — mIomak, ¢ KOTOPOi 0TOOpaHa IPo6a MOYBKL, CM;

h — BBICOTA CJI0SI TTOYBEI, CM.

3aTeM ISl KaXKI0TO ONPEIeIIeMOro PAIMOHYKIIH/A PACCUUThIBAIACH CYMMAapHasi ak THBHOCTb T10
dopmye:

Ai = Z Ai,j’ (2)

rae:

Ai — cymMapHasi aKTHBHOCTb I-T0 paJHOHYKJIHMIA 10 BCEH MIyOWHE €ro pachpoCTpaHEHHUS B
MMOYBEHHOM MOKpOBE, bK;

Aij — aKTUBHOCTb I-r0 PaAMOHYKIINA B j-OM CJIO€ TI0YBHI, BK.

3HaveHHs yIeIbHON aKTUBHOCTH PAJMOHYKIIUIOB MpecTaBieHbl B Tabuie (Tabmuma 7).

Taﬁ.lmua 7. CyMMapHaﬂ AKTUBHOCTDb PAAHOHYKJ/IU/IO0B MO rnyﬁnHe MOYBEHHOT 0 MOKpPOBa

N CymMmapHasi yaeabHasi aKTUBHOCTD 110 CymMapHasi aKTUBHOCTD 10 IJIy0HHE MOYBEHHOT 0
- rjiy0MHe MO4YBEeHHOr0 MOKpPoBa, bKk/Kr NnoKpoBa, bk

TOYKH 2TAMm 1B7Cg 239+240p 905y 2TAMm ¥7Cg 239+240p 905

1 11,2 5,6 3,4 25,7 7,3 3,6 2,2 23,0

2 22,0 45,5 136,9 69,9 14,3 29,6 88,9 45,4

3 7,7 7,5 3,5 10,8 5,0 49 2,3 7,0

4 4,6 23,8 10 11,8 2,9 15,5 6,5 7,6
min 4,6 5,6 3,4 10,8 2,9 3,6 2,2 7,0
max 22,0 45,5 136,9 69,9 14,3 29,6 88,9 45,4

Hanee ompenensuica xkodpduiment Ky, omnpenensioninii OTHOIIEHHE CyMMapHOW aKTHBHOCTHU
pammonykmunos 3'Cs, 22Am, %Sy u 29*240py o Bceit ryOMHE BEPTHKANTBHOTO paclpeleleHHs B
MOYBEHHOM TIOKPOBE K aKTUBHOCTU PAJUOHYKIHUAOB B BEPXHEM 5-CAHTUMETPOBOM CIIO€ MMOYBEHHOTO
MOKpoBa 1o Gopmyiie:

Ajo—
K, = =25 3)

rae:

K — ko3¢ duimeHT, onpeaessIFonii OTHOIIEHHE CYMMapHO# aKTUBHOCTH I-T0 PaTUOHYKIIHIA B
NI0YBE 10 BCEH ITyOMHE €ro paclpOCTPaHEHUS B TIOYBEHHOM ITOKPOBE K aKTHBHOCTH 1-TO PaIMOHYKIIU/IA
B BepXHeM 5 (IISITH) CAaHTUMETPOBOM CJIO€ TOYBEHHOT'O TTOKPOBA;

Ai — cymMMapHasi akTUBHOCTb I-TO paJHOHYKJIH/Ia B IOYBE 110 BCEl rTyOMHE €ro pacipoCTpaHeHHUS,
bk;

Ai0-5 — aKTHBHOCTb I-TO PaJHOHYKJIHIa B BEpXHEM 5 (IISATH) CAHTHMETPOBOM CJIO€ TIOYBEHHOTO
IIOKpOBA, bk.

Koaddumment K, onpenensercs my1s KaXx10i BBIICICHHON 30HBI.
B kaxx10i1 BBIZIENIEHHOM 30HE UCTIONIB30BAIOCh cpenHee 3HaueHne K.
[TnomanHass akTHBHOCTH PAAMOHYKIIHJIOB PACCYMTHIBAIACH ITO (hopMyIIe:
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KnXAj o
Ag; = % )

rie:

A ; — TUIOWaAHAs aKTUBHOCTS i-r0 paaMoHyKInaa, br/m?;

K. — k03¢ durnmeHt, onpeaenstomuii OTHOIIEHHEe CyMMAapHOH aKTUBHOCTH I-TO PaHOHYKIHIA B
HI0YBE 10 BCEH IIyOMHE €ro pacipOCTPaHEHHUS B IOYBEHHOM ITOKPOBE K aKTHBHOCTH 1-TO PaJIMOHYKIIU/IA

B BCPXHEM 5-CaHTI/IMCTpOBOM CJIOC ITOYBCHHOI'O IIOKPOBA,

A 0.5 — aKTUBHOCTb I-I'0 paJMOHYKIIK/Ia B BEPXHEM 5-CAHTHMETPOBOM CJIOC TIOYBEHHOT'O ITOKPOBA,
bk;

S — nomazaks 0T6opa MPod BEPXHETO CIIOS TTOUBKI, M2,

Cpennue 3HayeHus koddpduuuenta Ky ompenensuiuch s KaKmIoi BBIIEICHHOW 00JIACTH |
npezcrasieHbl B Tadauie (Tabmuia 8).

Tab6auua 8. Cpennue 3Havenns kodpdpuuuenton Ky

Koapdunnenr Ky 3Hauenue
Kx paguonyknuza *¥’Cs 0,1577
Ky paguonykmuaa >1Am 0,1538
Ky panuonykmuaa 23%+24Py 0,0965
K. paguonykmuzaa Sr 0,2919

Cpennue 3HaueHus koddduimenta Ky ompenensuinch i Kakaod BbIICICHHOW 00JacTH |
npescrasieHbl B Tadauie (Tabmuia 9).

Tabauna 9. PacueTHas miiomaaHasi aKTUBHOCTh PATHOHYKJIHIOB

IMaomagHas aKTHBHOCTH, KBK/M?
Touka orGopa 3 Cg 2TAMm 239+240p | 90gy
1 0,026 0,016 0,013 0,436
2 0,059 0,014 0,082 0,228
3 0,031 0,012 0,020 0,030
4 0,038 0,029 0,020 0,028

Cornacno pacuetHoii onenke (Tabnuna 9), mnomanHas akTuBHOCTH 13'Cs B mouBe BapbHpyeT OT
0,026 10 0,059 kbx/M?, **Am — ot 0,012 10 0,029 Kbr/M?, 22°*24%Py — 01 0,013 10 0,082 KBK/M?, °Sr —
0,028 10 0,436 kBr/M>.

I[lo ToNMy4eHHBIM JAHHBIM MOCTPOEHBI KAPThl paclpeleieHds IIomanHoil aktupHoctn 3/Cs,
241 Am, 239+240py i1 90Sr ma o6cnemyemMom 3emensHOM yuacTke (Pucynok 15 — Pucynok 18).
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YcnoBHble 0603HaueHna

D nocernok Bananax

Cs-137, kBk/ke.M

O <75

Pucynok 15. Kapra pacnpenenenust niiomaanoi akrusuocru ='Cs

Mo pesymbTaTam ompejeneHus miomanHoii aktueHocTH 'Cs (Pucynok 15), BO Bcex TouKax
obceIoBaHys 3HAYEHUS IUIOIIAAHON akTHBHOCTH 1°'CS He mpeBbImAOT 3HauYeHHs 75 KBK/M?, uTo
TMO3BOJIIET OTHECTH OOCHeqyeMblii 3eMeNbHBIH y4acTOK K TEPPUTOPHH C «OTHOCHTEIHHO
YJIOBJIETBOPHTENBHOM CHUTyalue», cormacHo «KpUTepusM OLEHKHM OSKOJOTMYecKoil O0OCTaHOBKH
tepputopuii» [40].

YcnoBHble 0603HaueHua

D nocenok Bananad

Am-241, KBK/KB.M
O <49

Pucynok 16. Kapra pacupenesienns IJiomaaHoii aktupnoctu 2*/Am
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ITo pe3ynbTaTaM ONpeeNeHns TIOMAnHON akTHBHOCTH “*'Am (Pucynok 16), Bo Bcex Toukax
obcre0BaHNs 3HAYEHHUS IUIOIIAIHON aKTHBHOCTH 2*'Am He mpeBBIIAOT 3HadeHus 490 KBK/M%, uTO
MO3BOJIIET OTHECTU OOCHEeAyeMblii 3€MENbHBI y4YaCTOK K TEPPUTOPUU C «OTHOCHUTEIHHO
YJOBICTBOPUTEIILHON CHTyaluei», cormacHo «KpuTepusM OIEHKHM 3KOJIOTHYECKOW OOCTaHOBKH
tepputopuii» [40].

YcnoBHble 0603HaueHna

D YronbHbIl paspes

Pu-239+240, kbr/ka.m

— E—
O 4 0 100 200 400m

239+240Pu

Pucynox 17. Kapra pacnpeneieHust IJIoMaaHo# aKTHBHOCTH

Io pesynpTaTaM ompeseneHus TIOMaaHoH akTuBHOCTH 20 24Py (PucyHok 17), BO BCeX TOUKax
obcreIoBaHNs 3HAYEHHUS MUIOMIAAHOM akTHBHOCTH 20 24Py He mpesbimaoT 3Havenns 410 kbk/M?, uTo
TMO3BOJIET OTHECTH OOCHeqyeMblii 3eMelbHBIH y4acTOK K TEPPUTOPHH C «OTHOCHTEIHHO
Y/IOBJIETBOPUTENbHOM CHUTyaluei», cornacHo «KpUTepusM OIEHKH SKOJOTMYecKOoil 00CTaHOBKM
tepputopuii» [40].
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YcnoBHble 0603HaYeHUsA

Ij nocenok bananax

Sr-90, kBK/KB.M

[ w——— ]
O <12 0 100200 400w

Pucynok 18. Kapra pacnpenesienust niiomaanoi akrusnocra Sr

[lo pesynpTaTaM ompejeieHHs IUIONIAAHON akTHBHOCTH “°SI (PucyHok 18), BO Bcex Toukax
00CIIeI0BaHMUS 3HAYCHHS TUIOMIAIHON AKTHBHOCTH °ST He MPEBBIIIAIOT 3HaueHus: 120 KBK/MZ, qTo
HO3BOJISIET OTHECTH O0OCHeIyeMblii 3€MENbHbIIl Y4acTOK K TEPPUTOPHUM C «OTHOCHTEIBHO
YZIOBJIETBOPUTEIBHON cUTyanuei», corigacHo «KpurepusM OLIGHKH 3KOJOrMYecKOW OOCTaHOBKHU
tepputopuii» [40].

Bwv1600v1 no noopazoeny «Onpedenenue niowadHou akmusHOCHU PAOUOHYKAUOOB»

ITo pe3ynbTaTaM IUIOIIAJHOTO pacTpeseneHns paguonykmuaos 3/Cs, 241 Am, 239+240py 1 0Gr p
BEPXHEM CJIO€ IMMOYBEHHOTO TOKPOBAa YCTAHOBIEHO, YTO BO BCEX TOYKAaX OOCIENOBaHHS 3HAYCHUS
TUIONIA/IHOM aKTMBHOCTH JaHHBIX DPAJUOHYKIUAOB HE TMPEBBIMIAIOT 3HAYCHHSI, XapaKTePHU3YIOIIHe
«OTHOCHUTEJIFHO YAOBJIECTBOPUTEILHYIO CUTYAIHIO» B « KpUTEPUSAX OIIEHKH KOJOTHUECKOW 00CTaHOBKH
tepputopuii» [40].

2.2 PAJMAIIMOHHOE COCTOSAHHUE NOBEPXHOCTHBIX U ITOA3EMHBIX BO/I

OO0cnenoBaHue pagualMOHHOTO COCTOSHUS TTOBEPXHOCTHBIX M MOJ3EMHBIX BOJ BBITIOJIHSIOCH C
eI  OMPENCICHHS CTENEHU PAJUOAKTHBHOTO 3arps3HCHUS BOJHOM CpeIbl TEXHOTCHHBIMH
PaAMOHKYIHIaMH, OOpPa30BaBIIMMHUCS BCJIEICTBUE WCHBITAHUN SIACPHOTO OPYXKUS, B paloHE
o0cienoBauus.

KoHTponupyemoll BeTMYUHONW pPaTUAIMOHHOTO COCTOSIHUS BOJBI, COTJIacHO | UTMEHHYECKUM
HOpPMATHBaM K O0ECIEUEHHUI0 paaualioHHON Oe3zomacHoctu [39], sBisieTcs yaenbHas aKTHBHOCTH
PaAMOHYKIIHJIOB B BOJIE.

PamnanmoHHOE COCTOSIHME TOBEPXHOCTHBIX M TIOJI3€MHBIX BOJ[ OIICHHBAJIOCH 10 3HAYCHHUSIM
YAEJIbHOW aKTUBHOCTH PAJUOHYKIIUIOB 187Cs, 241 Am, 239+240py 0Qr 1 3H.

OmnpeneneHne yACIbHON aKTUBHOCTH PAJMOHYKIIHIOB B BOJEC OCHOBAaHO HAa M3MEPEHHH IPOO
BOJIbI, OTOOPaHHOMN U3 BOJHBIX OOBEKTOB.

2.2.1 Onpenenenue yaeJabHON aKTUBHOCTH PAIMOHYK/IHI0B B IIOBEPXHOCTHBIX BOAAX
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OO0cnenoBanuch BCe BOJHBIC OOBEKTHI, HAaHECEHHBbIE Ha Tomorpaduueckyro kapty M-44-B
macmraba 1:500000, B mpenmenax wucciemyeMoil TeppuTopuu mocenka bamaman (rn. 1 OOmas
XapaKTepUCTHKa O0CIIelyeMOro 3eMeJIbHOr0 y4acTka), B KOTOPhIX Ha MOMEHT oOcieloBaHUsI ObLia
BOJIA.

Bcero 0b11 00cienoBan 1 BOIHBIH OOBEKT, B OJTHOM U3 OOBEKTOB, WJICHTU(DHIIMPOBAHHBIX HA
UCCIICTyeMOU TEPPUTOPHUH, BOJAOIPOSBIECHUE OTCYTCTBOBAJIO.

CxeMa pacroioxeHust Touek 0Toopa mpob BOjIbI MpecTaBieHa Ha pucyHke (Pucynok 19).

YenosHbie 0603HaveHnn

E nocenox Bananax

@  roun o160pa npob soae

Pucynok 19. Cxema pacnoJio:keHUs TOUeK 0TOOPa MPOG BO/ABI M3 MOBEPXHOCTHBIX BOJHBIX 00HEeKTOB B MOCeJIKe
Bananan

OTt60p 1po6 Bob! ipoBoauIics B coorBeTcTBrM ¢ CT PK TTOCT P 51592 [41].

Bo Bcex 0TOGpaHHBIX MPoGax BOAbI OMpeeeHa yelbHas aKTHBHOCTh PaaHOHYKIUA0B °/CS,
201 Ay, 239+240py; 90G -y 3F.
3HaueHUs YACIbHON aKTUBHOCTH PaIMOHYKIIUIOB B BoJie TpecTaBiieHbl B Tabnuie (Tadmuma 10).

Tadanua 10. Conepxanue TeXHOT€HHBIX PATHOHYKJIH/IOB B IOBEPXHOCTHBIX BOJAX

No HaumenoBanue Touka YieabHasi aAKTUBHOCTb, BK/KI
n\n 00beKTa oréopa *H 2Am BCs Nsr 239+240p
1. Mocesox T.1 <6 <0,01 <0,01 <0,01 <0,00030
bananan
YpoBeHb BMelIaTEJbCTBA 7600 0,69 11 4.9 0,55

CornacHO TOJNy4eHHBIM pe3yNbTaTaM yJenbHas aKTHBHOCTh pammonykmmmos °H, %Sr, 1¥Cs,
241Am u 239290y B nOBepXHOCTHBIX BOJAX MOceNKka bagamaH He NMpeBHITACT 3HAYEHMS yPOBHEH
BMematensera (CH — 7600 Br/kr, 2Sr — 4,9 Br/kr, ¥'Cs — 11 Br/kr, 2Am — 0,69 Bx/kr, 23924%py —

0,55 Br/kr), yka3aHHBIX B [ MTHEHHUYECKMX HOPMATHBAX JUTsI MUThEBOU BObI [39].

Bwi1600b1 no pazoeny « Onpedenenue cooepiucanus paouoHyKIUO08 8 NOBEPXHOCHHBIX 800AX)

Pe3ynbTaThl MpOBEICHHOTO OOCIEMOBAHUS TOKA3aJld, YTO YPOBHH COJEPKAHUS TEXHOTCHHBIX
panmonykmunos °H, 2LAm, ¥7Cs, %Sy, 23%+240py g 110BepXHOCTHBIX BOJAX 0OCIELYEMOTO 3eMENBHOTO
y4acTKa He TMPEBHIIAIOT HOPMATUBHBIC 3HAUYEHHS. DTO CBA3aHO C TEM, YTO MHUTAaHHE MOBEPXHOCTHBIX
BOJI B TAHHOW MECTHOCTH B OOJIBIIIEH CTEIIEHH OCYIIECTBISETCS 3a CUET MaBOAKOBBIX BOJ B BECCHHUIA
Heproa U atMOC(hEepHBIX OCAJKOB B JICTHE-OCCHHUH MEPHO, KOTOpPbIE HM3HAYAIBHO HE COJEpXAaT
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TEeXHOT€HHBIX PaIHOHYKIMIO0B. MUIpalus paJHoOHYKINIHOTO 3arps3HEHNs. HAa TEPPUTOPHUIO TOCEIIKA
BananaH ¢ To3eMHBIMH BOJaMH B HacTosIlee BpeMs He HaOmonaercs. C TOUKH 3PEHUs CONEPKAHUS
pannonykmunos 24LAm, 289+240py 900Gy 137Cg g 3H mosepxmOCTHEIE BOIBI 00CIEI0BAHHON TEPPHTOPHH
He SIBJISIOTCS ICTOYHUKOM PAJMAIIHOHHOTO PUCKA JIISl TIEPCOHAIIA U OKPYIKAIOIIEH CPeIbl.

2.2.2 Onpenelienne CoepKaHus PAAUOHYKINIOB B NO/I3eMHBIX BOJAaX

C unenbo omnpezneneHus paguallMOHHOTO COCTOSHUS MOA3EMHBIX BOJ mocenka bamaman wactu
TeppuTOpun MectopoxaeHus Kapaxsipa mnpoBeneHa uucTka ckBakuHbl NeS41 ¢ mocnenyromum
oTOopoM mpoO BOABI AJIs MPOBENEHHUs JaOOpaTOpHBIX aHanu30B. Pacronokenue ckBaxuHbl Ne541
npejcTaBieHo Ha cxeme (Pucynok 20).

Pucynox 20. Cxema pacnoJio:keHHsI CKBa:KHMHBI Ne541

IMon3emHbIe BOABI Ha OOCIAEIYEMOH TEPPUTOPHUH TMPHYPOUCHBI K 30HE OK30TCHHOM
TPEIINHOBATOCTH MAJICO30MCKUX MOopo. [ myOnHa ux 3aneranus u3Mensercs ot 4,6 10 4,8 M.

JlabopaTopHble aHAIW3bl BKJIIOYAINA ONpPEJCICHHE YIACAbHOW aKTHBHOCTH  OCHOBHBIX
71030006pa3yIOIMX paHOHYKIHI0B B Bojie — °H, 13/Cs, 2LAm, 239+240py 51 Sy, PaGoTs! mpoBoamnch B
COOTBETCTBUH C HOpMaTI/IBHOI\/JI JIOKyMeHTaIIHeI;'I Ha METOAbI BBIIIOJIHCHU S I/I3MepeHI/II71 C MPUMCHCHHUEM
MOBEPEHHBIX CPEACTB U3MepeHus. OTOOp mMpod BOIBI MPOBOMICS B COOTBETCTBHHU C TOCYAaPCTBCHHBIM
crangaptom CT PK TOCT P 51592 [41].

Pe3ynbTarhl coepKaHus PaAUOHYKIIUIOB B IMOJI3EMHBIX BOJaX CKBaKHHBI Nel mpe/cTaBiieHbl B
tabmuie (Tabmuma 11).

Tadanuna 11. PesyabTaThl 1a00paTOPHBIX AaHATN30B MOA3eMHBIX B0/, 0TOOPAHHBIX U3 MPOOYPEHHBIX CKBAKHH

Ne | HaumenoBaHmue YaeabHasi aKTHBHOCTh, BK/KT I a
n/n CKBAKUH °H 1¥7Cs XAm 0sr 239+240py npor Aoarora
1 No541 <6 <0,01 <0,02 <001 | <2,22x10* 50°03'23,043" | 78°44'56,74"

CoracHO TIONYYEeHHBIM pe3yibTaTaM, yaelbHas akTHBHOCTh pagnorykmnaa 2'Cs, 2Am u °H B
MOJ3eMHON BOJIE HaxOoAMTCs HIMKe mpenena obHapyxenus (<0,01 bx/kr, <0,02 Bbx/kr u <6 Bbx/kr
COOTBETCTBEHHO). BhIMOTHEHA TOITOTOBKA M PAJHOXUMHUYECKHUN aHAIIN3 TI0 OTIPEICIICHHUIO COIEPKaHUS
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0Sr B 1 23%*249Py. CormacHo moTydeHHBIM JAHHBIM, 3HAUEHHS Y/IEIbHONW aKTHBHOCTH PaMOHYKIINIOB
HAXOJATCS HIKE MPEeeoB 00HapyKeHHUs, KOTOpble He MpeBblnaroT aia 22240Py — <2,2x10* Br/kr,
s PSr <0,01 Br/kr. TakuM 06pa3oM, IOJTy4eHHbIC 3HAYCHHS HE IPEBBIIAIOT 3HAYCHUH YPOBHS
BmemmarensctBa (2'Cs — 11 Br/kr, 22Am — 0,69 Bx/kr, 24Py — 0,55 Br/kr, *H — 7600 Bx/kr, Sr —

4,9 BK/Kr) 110 coepKaHKIoO B MUTHEBOM BOJE cortacHo I uruennyeckum HopmaruBam [39].

Buvioowl no pazoeny «Onpeoenernue cooepaicanusi paduoHyKIud08 8 NOO3EMHbIX 800AX»

[To pesynapTaraM NPOBENECHHOTO OOCIIEAOBAHUS YCTAaHOBJIEHO, YTO YPOBHU COJCpPKAHUSA
panuonykmunos “H, 21Am, 1¥7Cs, %Sy u 23%*299Py p rpyHTOBBIX BOJAX HA yYaCTKE PACIIONOMKEHHUS
JKEJIE3HOJJOPOKHOTO IMyTH HE MPEBBIIIAIOT HOPMATHUBHBIC 3HAYCHHSI COTJIACHO [ HWrHeHWYecKuM
HOpMAaTHBaM.

2.3 PAJIUAIIMOHHOE COCTOAHUE ATMOC®EPHOI'O BO31YXA

OOcnenoBanyue pagualMOHHOIO COCTOSIHHSI aTMOC(EPHOTO BO3/AyXa BBIMOJIHAETCA C LEJbIO
OIICHKH CTETICHU PAAMOAKTUBHOIO 3arpsi3HEHHS BO3YIIHON CPEJIbI.

CreneHp palOAKTUBHOIO 3arps3HEHUs BO3IYIIHOM CpeAbl ONMpPEAesAeTCsl MO CPEIHEro10BOM
00BEMHOI aKTHBHOCTH paanoHyKiuaoB 22Am, 1¥7Cs, 239+240py i 20Sr g mpo6ax BO3IyIIHBIX a3p0O30TIEH.

B cooTBeTcCTBHM ¢ METOJMKOW KOMILJICKCHOTO 3KOJOTHYECKOr0 OOCIEAOBAaHUS OIPEICICHHE
CpEeIHErofoBoi 00BEMHON aKTUBHOCTH PAJUOHYKJIHAOB B aTMOC(EpPHOM BO3/AyX€ BBIIOJIHIETCS
HKCIIEPUMEHTAIbHBIM MJIM PACYETHBIM METOJOM. OKCIIEPUMEHTAIBHBIM METOJOM CPEIHET010Bast
o0beMHasi aKTHUBHOCTh PAIAHOHYKJINIOB B aTMOC(EPHOM BO3JyXe OIpeneseTcss Kak CcpeaHee
apudMeTUYeCKOe 3HAYCHHE BCEX PA30BbIX M  CPEIHECYTOUYHBIX OOBEMHBIX AKTHBHOCTEH
PaAMOHYKIIUJIOB, MOJYYEHHBIX B Te€UeHUE rofa. PacueTHbli METOJ NpPUMEHSETCS B cilydyae, Korja
OTIPE/ICIIUTh CPEIHETOJOBYI0 OOBEMHYIO AKTUBHOCTH PAJHOHYKIHMIOB B aTMOC(EpHOM BO3IyXe
SKCHEPUMEHTAIIBHBIM METOJOM HE MPEACTABISETCS BOZMOKHBIM.

2.3.1 OnpeneseHue cpeIHero10Boii 00beMHOI AKTHBHOCTH PAJAMOHYKJIM/I0B B aTMochepHOM
BO3/IyXe pac4eTHbIM METO0M

Onpenenennie cpeTHEroA0BoH 00BEMHON aKTUBHOCTH PaIMOHYKIIMIOB B aTMOC()EPHOM BO3IyX€E Ha
o0creyeMOM 3€MEJIbHOM YYacTKe BBINOJHEHO PpAacyeTHBIM METOOM. JTO CBSA3aHO C TEeM, YTO Ha
o0cJielyeMOM 3eMeNTbHOM YYacTKe OTCYTCTBYIOT MOCTOSIHHbIE HCTOYHHMKU DJIEKTPHUYECTBA, HEOOXOAUMBbIE
JU1s1 0TO0pa Mpo0 BO3TYLIHBIX a3p030J1ei ITyTeM HEeTIPEepbIBHON aCIUpPaLUH.

PacueTHplii Meron omnpeneneHusl CperHEeroJloBoil 0ObEMHON aKTUBHOCTHU paJMOHYKIUIOB B
aTMoc(epHOM BO3/lyXe OCHOBAH Ha MPEIOJIOKEHUH, YTO OCHOBHBIM 3arpSI3HUTENIEM BO3TYLIHON CpeJibl B
MecTaX, I7I€ OTCYTCTBYIOT IPOMBIIUIEHHbIE MPEANPHUITUS U OOBEKTHI, SBISETCS I[0YBa, TOYHEE €€
MeJIKOAWCIepCHast (ppakuus, KOTOpasi B BUJIE NIBUTH MOMA/IA€T B BO3YIIHYIO CPEy.

3Has coJiep)KaHNe paIMOHYKIIUIOB B MEJIKOIMCIIEPCHON (DpaKIMU MOYBBI, a TAKKE CPEAHET0/I0BYIO
KOHIIEHTPAIIMIO B3BEILICHHBIX YaCTHI] B aTMOC(HEPHOM BO3/yXe (3aMbLUIEHHOCTH ) 00CIIeTyeMOro 3eMeTbHOTO
y4acTKa, MOKHO pacCUMTaTh CPEIHEroJI0BYI0 OOBEMHYIO aKTUBHOCTh PAJMOHYKIUAOB B aTMOC(EPHOM
BO3JyXE€.

Pacuer cpenHeronoBoii 0ObEMHON aKTUBHOCTH paJUOHYKIUIOB B aTMOC(HEpHOM BO3IyXe
BBITIONTHSIICS TIO0 hopmyIie:

Av,i = K(bi X Ami,nqua X Psus> (5)

rIe:
A, ; — cpenHero10Bas 00beMHas aKTUBHOCTB I-I0 PaJIMOHYKIIH/A B aTMOC(EPHOM BO3JTyXe, Br/M;
Kgi — Kod(hpuIMeHT, onpeaesItonuii OTHOIEHNWE YASTbHON aKTHBHOCTH 1-TO PaJMOHYKIIN/A B

MeJKOIUCIepcHO (pakuuu mouBsl (MeHee 10 MKM) K yIeNbHON aKTUBHOCTH 1-TO PAJAMOHYKJIH/A B
BEPXHEM CJIO€ TIOYBEHHOTO ITOKPOBA;
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Ami,nousa — YICIbHAST aKTHBHOCTB I-TO paAMOHYKIIKAA B BepxHeM ciioe (0-5 ¢cM) IMOYBEHHOTO TIOKPOBA,
Bx/kr;

Psus — CPETHETr0/I0BasI KOHIIEHTPAIHS B3BEIICHHBIX YaCTHIL B aTMOC(hepHOM BO3IyXe 00CIIeayeMOro
3eMeJIBHOTO YUacTKa, KI/M".

2.3.1.1 Onpeoenenue xkorgppuyuenma Kpi
Koaddunuent K¢ paccuntsiBaics no gpopmyie:

Ami,
Kpi = i (6)

Ami,n

rae:

Anmip — ylenbHas aKTUBHOCTb I-TO PaIHOHYKIHIA B MEJIKOAMUCICPCHOW (hpakiuu MOuBbI (110
10 mxm), Br/k;

Anmin — yiebHasi aKTHBHOCTb I-T'0 paIuOHYKIK/a B BepXxHeM citoe (0-5 ¢cM) OYBEHHOT0 MOKPOBA,
Bx/xr.

Jlns onpenenenus kxoddduimenta Ky Ha ob6cnemyeMoMm ydacTke Mmiomansio 4 km? ObLIo
3aJI0%K€HO 6 ToYeK i 0TOopa npod noussl. OTOOP P00 nouBsl mpoBomiics B coorBercTBUM ¢ [[OCT
17.4.3.01-2017 [36].

Cxema pacnojoxeHus To4eK OTOopa MNpoO TMOuYBBI Ul IOCIEAYIOLIEro ONpeieieHus
CPeIHEr0J0BOI 00BEMHOI aKTUBHOCTH PaIHOHYKIINIOB B aTMOC(HEPHOM BO3/1yX€ pACUETHBIM METOIOM
npencraBiieHa Ha pucyHke (Pucynok 21).

YcnosHble 0603HaueHna

D nocenok Bananax

®  To4kn oT60pa npob

Pucynok 21. Cxema pacnoJioskeHHs TOUeK 0TOOPa MPO6 MOYBHI

Ot60p npod u ompeneneHne 0ObEMHON AKTHBHOCTH PATUOHYKIHUIOB B BO3YXE BBIMOIHSINCH B
COOTBETCTBUH C MEXXTOCYIaPCTBEHHBIM CTaHIapTOM U MeToqukamu [36, 37, 38].

Breiienenne m3 mpo0 mOYBBI (paKIMH MOYBHI paszMepoM <10 MKM BBITIOJTHSJIOCH METOJOM
CeTMMEHTAIlMHU B BOJIHOM cpere [42].

3nadyeHnss kodpounmenToB Kyi IS paaHOHYKIHIOB paccuuTaHbl 1o Qopmyne (6) u
npejcTaBicHbl B Tabnuiax (Tabmuia 12 — Tabaumna 15).

Tabauna 12. 3navenus koddgduuuenta K¢ 1is panguonykanaa ¥'Cs
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YieabHast aKTHBHOCTD PATHOHYKJIH/A,
Br/kr
Touka
Ne yyactka YuacTok noy4sBa, Kgpcs
orbopa ¢pakuusa NoYBLI
Hepa3zjielieHHasl Ha
pazmepom <10 MkM
dpakuun
1 16+3 4319 2,69
2 5,3+1,1 13+3 2,45
1 B 3 7,715 2315 2,99
HOCEIoR batatat 4 8,1+1,6 224 2,72
5 13+3 2515 1,92
6 19+4 38+8 2,00
CpenHee 3HaYeHUE 2,46
Taoauna 13. 3navenus kodppunuenta Ky 1us paguonykanga *Sr
YiaeabHast aKTHBHOCTD PATHOHYKJIH/A,
Br/kr
Touka
Ne yuacTka Yuacrok Mo4Ba, Ksr
orbopa ¢pakuusa NoYBLI
HepasjielieHHasl Ha
pazmepom <10 MkM
dpakuun
1 2,3+1,1 68 + 10 29,57
2 2,0+0,9 47 +10 23,50
1 B 3 <16 34+11 21,25
nocesiok bananan 2 <18 2857 15.56
5 <15 389 25,33
6 <2,6 21+6 8,08
Cpennee 3HaYeHHE 20,55
Ta6auna 14. 3nagenus kodpduuuenta K¢ 1is panuonykanaa 2*1Am
YaeabHasi aKTUBHOCTH PAJIHOHYKJIN/IA,
Bk/kr
Touxka
Ne yuacTka Yuacrok Mo4Ba, Kgpam
otéopa ¢pakuusa nouBbI
Hepa3z/ie/ieHHAsl Ha
pazmepom <10 MkM
dpakuun
1 5,3+1,1 4,9+1,0 0,92
2 1,440,3 1,6+0,3 1,14
1 nocejiok bananan 3 1.7+03 1,0+03 0,59
4 2,1+0,4 4,4+0,9 2,10
5 1,240,3 1,5+0,3 1,25
6 6,5+1,3 4,4+0,9 0,68
CpenHee 3Ha4YeHUe 1,11
Ta6sauna 15. 3nauenus kodppunuenta Ky 1 paguonykanga 2°240py
YaelbHasi aKTUBHOCTH PAJIHOHYKJIN/A,
Bk/kr
Touxka
Ne yuacTka Yuaacrok MovBa, Kepu
otéopa $pakuusa moYBbI
Hepa3/ie/ieHHAsl HAa
pasmepom <10 MM
dpaxuun
1 3246 38+4 1,19
2 6,2+2,1 12+3 1,94
1 . « Bananan 3 5,0+1,2 17+3 3,40
oceor Hatala 4 8,0+18 213 2,63
5 8,0+2,5 35+3 4,38
6 4016 58+5 1,45
Cpennee 3HaYeHHE 2,50

CornacHo moirydeHHbIM pe3ysibrataMm (Tadyimma 12 — Tabmuma 15), ais o0cneryeMoro ydacTka
3HAYeHMs YJENbHOH aKTMBHOCTHM paJMOHYKIHAa ~'CS B ToYBe, Hepa3JeleHHOH Ha (paKiuu,
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BapbUPYIOT B ipeaenax ot 5,3+1,1 no 19+4 bx/kr, Bo ppakiusax moussl pazmepom <10 Mkm — ot 1313 10
4349 br/kr. Cpennee 3HaueHue kodpdurmenta Kycs 1715 1aHHOI 30HBI cocTaBisieT 2,46.

3HaueHns yIeNbHOH aKTHBHOCTH PAAMOHYKIHAA “°SI B ouBe, Hepa3AeNeHHOH Ha (paKIuH, s
ydacTKa BapbUPYIOT B IpeJiesiaXx OT HWKHEro npezena oonapyxenus (<1,5 bx/kr) no 2,3+1,1 br/kr, BO
dpakuusx moussl pazmepom <10 MM — oT 2146 no 68+10 bx/kr. Cpennee 3Hauenue kodhdumnreHTa
K¢sr 1151 1aHHO# 30HBI cocTaBisieT 20,55.

3HaueHns yJenbHOIH aKTHBHOCTH PajiHoOHyKInaa *’Am B mouse, HepasjeleHHOH Ha (paKIUH,
JUIs y4dacTka Bapbupytot ot 1,2+0,3 mo 6,5+1,3 Br/kr, Bo ¢pakuusx moussl pazmepom <10 MKM — OT
1,0+£0,3 no 4,9+1,0 bx/kr. Cpennee 3nauenue kodpdunuenta Koam 11t 1anHo#M 30061 1,11.

3HayeHus yaenbHON aKTUBHOCTH paanonyknnaa 222*24%Py B nouse, HepasnenenHoi Ha Gpakiuy,
JUIS ydacTKa BapbHPYIOT B mpenenax oT 32+6 mo 5,0+1,2 bx/kr, Bo ¢pakiusax moussl pazmepom <10
MKM — OT 123 no 585 Br/kr. Cpennee 3naduenune kodpdurmenta Kypy 151 JaHHON 30HBI COCTaBIISICT
2,50.

2.3.1.2 Cpeonezooosasn KoHueHmMpayus 636eUieHHbIX YACMUY 8 AMMOCHepHOM 8030yXe

H3mepeHune cpeTHero0BOM KOHIIEHTPAIMK B3BEIICHHBIX YACTHI] B aTMOC(HEPHOM BO3JIyXe Ha
o0cienyeMoM 3eMeNbHOM Y4acTKe He MPOBOIMIOCH. [I0CcKOIbKy oOcneayeMast TEppUTOpHUs HaXOAUTCS
B obmactu AOaii, B pacyerax HCIOJb30BAHO CpEIHEE 3HAUYCHUE CPEIHETONOBBIX KOHIICHTPALUI
B3BEIICHHBIX YaCTHUI[ B aTMOC(EPHOM BO3[yxXe ONMKaiIIero HacelIeHHOro MyHKTa/mocTa HaO Mo AeHUN
3a COCTOSIHHMEM arMoc(epHoro Bo3ayxa maHHoW oOmactu — T.Cewmeil. Cpennee 3HaueHHE
CcpemHeroaoBbIx KoHmeHTpauui (nepuoa ¢ 2018 mo 2022 rr.) B3BEIICHHBIX YacTHI[ B aTMOC(HEPHOM
Bo3myxe r. Cemeii pasro 0,0112 mr/m® (Tabmuma 16).

Taﬁ.]'[l/llla 16. 3Hauenus CI)EI[HeFOIIOBOi;I KOHIHECHTPAUUHU B3BCIICHHBIX YaCcTUIl B 3TMOC(l)epHOM BO31yxe Jisd
06c.11e21yeM0r0 3€MEJIBHOTI0 YYaCTKa

CpenHee 3HaYeHHE
CpenuneronoBas
N CpeIHeroxoBhIX
Topon KasiengapHslii rog KOHIEHTPAIHSA B3BeIIEHHBIX o
gyactum, mr/m® KOHIeHTpaiH
i B3BelIeHHBIX YACTHII, MI/M>
2018 0,0330
2019 0,0160
2020 0,0214
. 2021 0,0160
Ceneit 2022 0,0400 00112
2023 -
2024 -
2025 -

3HaveHMs CPETHETOOBBIX KOHIICHTPAIIUN B3BEIICHHBIX YAaCTHI] B aTMOchepHOM Bo3ayxe . Cemen
npencraBiensl PITI «Kasrugpomer» B exeromHoM HHGOPMAIMOHHOM OOIIJIETEHE O COCTOSHUU
oKpyKarorei cpezpl Pecryonuku Kazaxcran [43].

2.3.1.3. Pacuem cpeonez00080il 00beMHOll AKMUBHOCHU PAOUOHYKIUOO8 8 AMMOCHepHOM
6030yxe

Jns pacuera cpeHEro0BoM 00BEMHONW aKTUBHOCTH PAJHMOHYKINIOB B aTMOC(EpHOM BO31yXe
o0cIieryeMol TeppUTOPUH HCIIONB30BaHbI cpeiHue 3HaueHus KodpduimenToB K¢ (Tabnuma 17).

Tab6auna 17. Cpennue 3Havyenns kodpdunuenton Ky

Koagpduunenr Ky 3HayeHune
Ky pamnonykmua ¥'Cs 2,46
Ky pamuonykmuma *°Sr 20,55
Ky pagnonykauaa >*Am 1,11
Ky pamuonykmua 239+240py 2,50

34



Hcnonp3ys nonydennbie kodpduuuentsl K¢ (Tabnuna 17) u 3HaYeHUs YACTbHOW aKTHBHOCTH
pamuonykiaunoB  (Tabmuma 5), BBITONHEH pacyeT CpPEAHEroJI0oBOM  OOBEMHOH  aKTUBHOCTH

PagMOHYKIMIOB B aTMOC(GEpPHOM Bo3ayxe Juid obciaexyemoil Tteppuropur 1o  dopmyie (5)
(Tabmuma 18).

Tab6auna 18. PacueTHble 3HAYEHUS CPeTHEr00BOii 00beMHOIi AKTHBHOCTH PAAHOHYKJIHI0B

Touka oT60pa Cpenneroopasi 00beMHasi AKTHBHOCTL PAAMOHYKJINA0B, Br/m®
28I M 187Cg 0gy 239+240p
T.1 1,99x10® 6,89x10® 5,29x10° 5,88x10®
T.2 2,60x10® 1,60x107 2,76x10° 3,64x107
T.3 2,23x10® 8,27x10® 3,68x107 8,96x10®
T.4 5,39x10® 1,02x1077 3,45x10”7 8,96x10®
MHUHHAMAQJIBHOE 1,99x108 6,89x10°8 3,45x107 5,88x10%
MaKCHUMaJIbHOE 5,39x10°8 1,60x107 5,29x106 3,64x107
JdOAmnac* 2,9x10°3 2,9x10° 2,5x10° 2,5x10°3

CornacHo nonydeHHbIM TaHHbIM (Tabmuna 18) pacyerHbie 3HAUCHHUS CPETHET0I0BOM 00BEMHOM
akTuBHOCTH paauoHykmuaa 3’Cs B Bosmyxe Bapsupyior ot 6,89%x1078 1o 1,60x107 Br/m®, ¥Sr — or
3,45x107 mo 5,29x10°° Brx/m®, 2YAm — ot 1,99x10810 5,39x10% Br/M3, 23%7240Py — o1 5,88%10® 1o
3,64x107 Bx/M3, 4T0 He mpeBBINIAET 3HAYEHHMIA JOMYCTUMON CpeJHEroIoBOil 06HEMHON aKTUBHOCTH
JIOAHac, cornacHo 'urueHHYecKMM HOPMAaTHBAM K 00eCIeueH 0 paauauonHoii 6esonacnoctu (X'Cs
— 27 Br/m®, 2Am — 2,9x1073 Br/m®, 20Sr — 2,7 Br/m3, 2°24%Py — 2,5%107 Br/m°) [39].

Bv1800w1 no pazoeny « Paouayuonnoe cocmosiiue ammocgheprozo 6030yxa»

[TomrydeHnHble 3HaYEHUS] 0ObEMHOI aKTUBHOCTH PAJAMOHYKIH]IOB 187Cs, 241Am, Sy i 239+240p g
atMoc(hepHOM BO3IyXe HCCICIyeMOH TEPPUTOPUU HE MPEBBIMAIOT 3HAYCHUH JIOMYCTUMOU
cpeaHerooBoii 00beMHOM aKTUBHOCTU JIOAguac, YCTAHOBJICHHBIX B [ MTHEHMYECKMX HOpPMATHBaX K
o0ecIieueHHIo paaraMoHHoi 6e3onacHoctH [39].

2.4 PAIMALIMOHHOE COCTOSHHUE PACTUTEJBHOI'O MUPA

OO6cnenoBanue pavalliOHHOTO COCTOSIHUS PACTUTEIBHOTO MUPA BBIMOIHSIIOCH C LIEIBIO OLIEHKU
CTETIEHHU PaJIMOaKTUBHOTO 3arpsi3HEHUs] pPacTeHU B paiioHe 00ClieI0BaHMs.

CremneHb paJiOaKTUBHOIO 3arpsi3HEHUS] PACTUTENBHOIO MOKPOBa OINpPEAEseTcs] MO YIeIbHON
AKTUBHOCTH PaJUOHYKIIUJIOB 241 Am, 137Cg, 239+240py; 1 Vg npobax pacTeHui.

Onpenenenue  yAelbHONM  aKTUBHOCTH  PAJUOHYKIUIOB B  PACTEHUSAX  BBINOJIHSIIOCH
HKCIIEPUMEHTAIBHBIM MeTOIOM. [[1st onpeienieHust yenbHOM aKTUBHOCTH PaIMOHYKIIA/IOB B PACTCHHUIX
HKCIEPUMEHTAJIbHBIM METOJOM HpoBOAMTCA O0TOOp Tpod pacteHuil. OtOop npod pacTeHuit
BBIMIOJIHAETCSI B COOTBETCTBUM € MexrocyaapcTBeHHbIM cTanaaptoM ['OCT 27262 «Kopma
pactutesnbHbie. MeTo bl 0T00pa poby [44].

Ha oGcnemnyemoii TeppuTopHuu 3aJ105k€HO 6 TOUeK 0TOOpa MpoO pacTeHUi ¢ yueToM 0COOeHHOCTEN
JaHamadTa ¥ OCHOBHBIX THUIIOB PACTUTENBHOCTH, SBJISIOIIUXCS OCHOBHBIM KOMIIOHEHTOM KOPMOBOM
0a3bl TPaBOSIHBIX KUBOTHBIX, BKIIIOYAs JOMAIIHUM cKOT. CXeMa pacroyoKeHus: Touek oToopa npod
npejcTaBieHa Ha pucyHke (Pucynok 22).

B kaxmoit Touke mpoBeaeH OTOOpP MpoO HAA3eMHONM YacTH CTEMHOTO Pa3HOTPaBbs C
noMuHupoBanneM kosbuteit (Stipa capillata, Stipa sareptana, Stipa lessingiana), tumuaka (Festuca
valesiaca) u monsineii (Artemisia gracileccens, Artemisia Frigida u ap.).
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PucyHnok 22. Cxema pacnoJio:keHHsI TOUeK 0TOopa Mpod pacTeHui

Bo Bcex 0TOOpaHHBIX MpPOOAxX PacTeHHH ONpenessuiach yIeibHAas aKTHBHOCTh PAIHOHYKIIHIOB
2417y 239+240p; 900G 1 1370

i) H .

3naueHus yaebHON aKTUBHOCTH pamguoHykauaos = Cs, 21Am, 9Sr u 239240py p pacrenusx ua
TEPPUTOPHHU BaXTOBOI'O MOCEJKa MpuBeaeHb! B Tadmuie (Tadnuma 19).

Tabéauna 19. YaenpHasi akTHBHOCTh PATHOHYKJIHAOB B PACTEHUSX

Touka ot6opa e YJJem,ﬂa;l4 fjbl\(r;l/lBHOCTb aunonyxngv;gt:n, Bx/kr e
1 <0,3 <0,2 14,0£2,0 <0,04
2 2,6+0,5 <0,2 8,5+1,3 <0,04
3 <0,6 <0,4 13,3£2,4 <0,11
4 <0,8 <0,3 12,0+£2,0 <0,09
5 <0,5 <0,2 5,014 1,1+0,3
6 <0,5 <0,2 3,0+£0,7 <0,02

U3 tabmunst (Tabmuna 19) BUAHO, YTO 3HAYEHHUS YIETbHON aKTMBHOCTH PalHOHYKIHIOB 2*LAm
BapbUPYET OT HIDKHETO Ipejiea oOHapyKeHHsI HaXOAUTCs HIbke mpezaena oonapyxkenus (<0,8 Bk/kr),
UCKIIIOYEHHE TOYKa 2, TAe YJelbHas aKTHBHOCTH cocTaBuia 2,6+0,5 Br/kr, 21Am B pacTeHUsAX
HAXOJUTCS HIDKe mpejiena oOHapyxkenus (<0,4 Br/kr), take 2°"2%0Py — maxomures Hike mpenena
obOHapyxenus (<0,11 bk/kr) uckitoueHnue Touka 5, Tie yaenbHas akTUBHOCTh coctaBuna 1,1+0,3 Br/kr,
%Sy — Bapsupyer B penenax ot 3,0+£0,7 1o 14,0+2,0 Br/kr.

Bu1600b1 no pazdeny «Paduayuonroe cocmosmue pacmumensHo20 Mupay

ITo pesynpTaTaM 06CIENOBAHHS PAMAIIOHHOIO COCTOSHHS PACTUTENBHOIO MHpPA YCTAHOBIIEHO,
YTO 3HAueHWs yaenbHOH aktmBHOCTH °'Cs, 21Am, 9Sr u 29*240py B pacrenmsax He mpeBBIIAIOT
TIpeeNbHO-IONYCTUMBIX YPOBHEH paaHOaKTUBHOTO 3arps3HEHMs KOpMoBbIX pactenmii (Y¥'Cs
74 Br/kr, 2Sr — 111 Br/kr) [45]. Y aensHas aktuBHOCTS 2>0724%Py 11 241 Am B pacTenusx He HopMupyeTcs,
OJIHAKO, MCXOIS W3 CTENEeHHM OOIIeH pagMOTOKCHYHOCTH KAXKJIOTO, MOMKHO IIPENIIONONKUTh, UTO
JIOTYCTHMEIE YPOBHH 10 2227240Py i1 2*LAm GymyT oprueHTHPOBOYHO Ha TIOPSIOK MEHbIIE, ueM 110 “OST.

2.5 PAIMAIIMOHHOE COCTOSHHUE )KUBOTHOI'O MUPA
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OG6cnenoBaHne PagUAIIMOHHOTO COCTOSIHHMS JKMBOTHOTO MHpa Ha OOCIeIyeMoil TeppHTOpHH
BLINONHANOCH Ul OLEHKH CTENEHM PAaIMOAKTUBHOTO 3arpsA3HEHHs OOLEKTOB JIOOMTENLCKOH M
TIPOMBICIIOBO# OXOTHI (PBIOONIOBCTBA) B paiioHe 00cie10BaHMs. PaiallMOHHOE COCTOSIHHE KUBOTHOTO
MHpa OLIEHUBAIOCH TI0 COZIEPKAHMIO pagHoHyKiuaos = Cs, 2LAm, %0Sy, 289+240py g MpimeynsIx TKaHAX
(B Msice) TMKUX )KUBOTHBIX.

B COOTBETCTBHM C METOJUKONH KOMILIEKCHOTO SKOJIOTMYECKOTO OOCIENOBAHMS ONpeseleHue
yIenbHOW aKTHMBHOCTH TEXHOTEHHBIX DPaJMOHYKIHJIOB, OOpa30BaBHIMXCS B PE3yiIbTaTe MCIIBITAHUS
AJIEPHOTO OPYKHS, B MACE IUKMX )KUBOTHBIX, TUKOM ITHIILI U PBIOE BBINONHAETCS IKCIIEPUMEHTAIBLHEIM
WM pacyeTHHIM MeTonoM. Ha oGcienyeMoil TeppUTOpHM Ha MOMEHT OOCIEIOBaHHS OTCYTCTBYIOT
OXOTHMYBH YTOJIbsl, I03TOMY OLIEHKA YKCHEPHUMEHTAILHLIM METOIOM He HPOBOUIACE.

2.5.1 Omnpenenienne yaeIbHONH AKTHBHOCTH paaMOHyKauaoB 3'Cs, 241Am, Sy, 239+240py g
MBIIIEYHBIX TKAHAX (B Msice) IMKHX KMBOTHBIX PAac4eTHLIM METOI0M

Pacuer ymenbHON aKTHMBHOCTH pPAaJUOHYKIUIOB B MACE JUKHX JKMBOTHBIX II0 YJAEIBHOI
AKTMBHOCTH PAaJMOHYKJINIOB B MX (PEKATUAX BBIIOHSICA O GopMyJIe:

Am,i,npoa = VKOpM X Am,i,KopM X Kn,i,KopM (7)

rue:
Vicopu — CYTOUHOE TIOTPEOIEHUE KOPMA, KI/CYTKH;

A, xopw — YAEIbHASA aKTUBHOCTB I-I0 PaIMOHYKIN/A B (EKATUSX KUBOTHBIX, BK/KT;

K i copu— KO3 QHIMEHT nepexoia i-ro paMOHyKIN/Ia U3 KopMa Ha 1 KT (JIATpP) IIPOyKIHUH.

Pacuer ynenbpHO# akTHBHOCTH PaJMOHYKJIIMIOB B MSICE JIUKHUX YKMUBOTHBIX BBITIOIHSIICS 11 KOCYJIH
U JoCs, KaK Hauboiiee MPEJCTaBUTENbHBIM BUAAM KOIBITHBIX JUKUX >KUBOTHBIX Ha 00cieayemMoi
TEPPUTOPHUH.

CyTtouHoe noTpebiieHue pacTUTENBHOTO KOpMa Ul KOCYJIU MPUHATO PAaBHBIM O KI' B CYTKH, JJIs
nocst — 35 kr [46, 47].

Jlns ompenenenust yaelbHOH aKTMBHOCTH pagumoHykmuaoB 3'Cs, 21Am, 90Sr,
MBIIICYHBIX TKAHIX (B MSICE) TUKUX )KHUBOTHBIX PACUETHBIM METOJIOM MPOBEICH 0TOOP Mpod dexanmit
KPYITHBIX KOIBITHBIX ’KMBOTHBIX. B 0TOOpaHHBIX npobax ¢ekanuii onpeaeneHa yJaelbHas akTUBHOCTh
PaMOHYKJIMIOB, KOTOPAasi MCIIOJIB3YETCS JJIsi pacueTa BO3MOYKHOTO TOCTYIUICHHUS PAJHOHYKIIHIOB B
OpraHu3M JMKHX KUBOTHBIX C PALlMOHOM, ITPU UX KOPMJIEHUHU Ha 00CIIeyeMOl TEpPUTOPHUH.

Cxema pacronoxeHuss TOYeK oTOOpa mnpod ¢eKkanuii KOMBITHBIX >XHBOTHBIX HAaHECEHAa Ha
tonorpapuueckyro kapty M-44-B maciuraba 1:500000 (Pucynok 23).

239+240Pu B
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YcnosHble 0603HaueHna

E nocenok Bananax

®  To4kn oT60pa npob

Pucynox 23. Cxema pacnoJioskeHHs ToOUeK 0T00pa npod (ekaimii KONBITHBIX ;KUBOTHBIX

Meroposorus 0TO0pa mpoo, HOArOTOBKY MX K aHATIM3aM, aHAITH3 P00 BBITIOIHSIIUCH B COOTBETCTBHU
C HOpMaTHBHBIMHU JOKyMeHTamu [37, 38, 48].
3Ha4yeHHs1 yIIeTbHON aKTUBHOCTH PaJMOHYKIIMJIOB MpeicTaBiieHbl B Tadmie (Tabmuma 20).

Tabéauna 20. YaenpHasi akTHBHOCTH PATHOHYKJIHAOB B (peKaIusiX ;KHBOTHBIX

YaenbHas aKTHBHOCTH PaIHOHYKJINAOB, BK/Kr
Touka
(Ha MOMEHT U3MepeHus)
orbopa 187Cg 21 m 0gy 233+240p
1 2,5+0,5 <0,5 6,8+1,0 <0,2
2 3,7+0,7 <1,2 8,7+13 26+0,6
3 <1,2 <0,6 24 +4 <0,1
4 <2,7 <0,9 264 <0,1
5 <2,0 <1,8 6,6+1,7 <0,1
6 6,7+1,3 <2,3 6,2+16 <0,1
Cpennee 3HaYeHHE 3,1 0,9 13,1 0,5
*TIpumeuanue: IIpu pacuere cCpeqHHX 3HAUEHUH YAEITbHON aKTUBHOCTH 3HAYEHHUS, HE NPEBBIIIAIONINE MHHUMAIbHO-
JIETEKTUPYEMYIO YJIENbHYIO aKTUBHOCTh MPUHSTHI 32 KOJIMUECTBEHHBIC 3HUCHHUSI.

3HaueHHs YAENbHOH aKTMBHOCTH °'CS B (heKanmsaX KOMBITHBIX KMBOTHEIX BapbHpPYIOT OT
HUOKHEro mpenena odHapyxenus (<2,0 bx/kr) no 6,7 Br/kr, 0Sr — ot 6,2 Br/kr 1o 26 Br/kr, 2*Am —
HIDKe mpenena obHapyxkenust ot (<0,5 Br/kr) mo (<2,3 Br/kr), 2°2Py — or mmxuHero mpenena
obnapyxenust (<0,1 Bx/kr) 10 2,6 Br/kr. 3a yIenbHY0 aKTHBHOCTD PAMOHYKIIH/IOB B PAIIUOHE B3SITHI
CpeIHHe 3HAUYCHUS YIeIbHONW aKTHBHOCTH PaIMOHYKIIA/IOB B (DeKaJHsIX.

KoaddunmenTs! nepexosia paInoHyKIUI0B B MBIIIEYHYIO TKaHb (MsCO) IPUBE/ICHBI B IOKYMEHTE
MATATD — TECDOC-1616 (Ff+ — «Feed transfer coefficient») [49]. Ouenka mpoBoaWIaCH ISt
KOTIBITHBIX )KUBOTHBIX, HanboJiee pacnpocTpaneHHbix Ha Tepputopun CUII (J10ch, kocyis). s kocynu
B3sThI K03 purmenTs nepexona Ff, npuBeaeHHsie 1u1st 0BelL, AJs JOCS — A1 KPYITHOTO pOraToro CKOTa.
B ta6muie (Tabnwma 21) mpuBeneHbI cpeTHAE 3HAUSHUS K0P PHUITUSHTOB TTEPex0/1a PaTuOHYKIHUIOB B
OapaHMHY U TOBSJIMHY.
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Tadanna 21. Kodygdpunmnents! nepexona pagnoHyKJINI0B B IPOIYKIIHIO

Bupa npoaykuuu Ft m3 kopma Ha 1 Kr (J1) npoayKuuu
B 905 21Am 239+240p
BaparuHa (st caifru, Kocyn) 1,03 1,5%x103 1,8x10* 2,3x10*
TossanHa (714 J0Cs) 8,9x101 1,3x103 6,0x10°3 3,6x10°

3HaveHUs YACIbHON aKTUBHOCTH PAIUOHYKIIUIOB B MBIIIIEYHBIX TKAHSIX (B MSICE) TUKUX JKUBOTHBIX
pacyeTHBIM METOIOM paccuuTaHbl 1o Gopmysie (7) u npeacrasiensl B Tadauie (Tabmuma 22).

Taﬁ.lmua 22. HporﬂosnpyeMaﬂ YaeidbHasi aKTUBHOCTD PATHOHYKJIU/A0B B MACE TUKHUX KUBOTHBIX

Conep:xaHue pagMoHyKanaoB, Bk/kr
Bux npoxyxuun BCg 905 21 m 239+240p
Msico (caiira, KocyJis) 3,6 1,2x10! 5,8x10* 1,7x10*
Masico (110ch) 2,1x10! 6,9x101 3,4x10°3 9,9x10*
Ay* 300 100 HE HOPMHUPYETCsI He HOpMHUpYeTcs

[Mpumeuanue: JIY* — 10MycTUMBIE YPOBHH cojepkanus pagrnoHykinunos ¥7Cs u St B Msice (MBIIIEYHBIX TKaHAX) JUKHX
JKHBOTHBIX, YCTaHOBJICHHBIC B [ MrueHnyeckux Hopmatupax [39]

CornacHo monydeHHbIM JaHHbIM (Tabnuna 22) oxugaeMble 3HAYCHUS YICIbHON aKTHBHOCTH
panuonykiuaa 3'Cs B Msce IMKHX KMBOTHBIX BAPBUPYIOT B penenax ot 2,9 Bx/kr o 4,3 Br/kr, %°Sr —
or 1,0x10? Bx/xr nmo 5,1x107 Br/kr, uTo He NpEBBINAET IOMYCTUMBIX YPOBHEH, YKA3aHHBIX B
['MrueHn4ecknx HOpPMAaTHUBaX K OOECIEYCHUIO paIuallMOHHONH O€30MacHOCTH Ui Msca JHKHX
KUBOTHBIX [39]. OuaeMble 3HAYEHHUS yAETbHON aKTUBHOCTH M30TONOB 2LAm BapupyoT B Ipenenax
ot 9,8x10™* Br/kr o 2,6x1072 Br/kr, 23%7240Py — ot 2,0x10™* 0 1,6x10° Br/kr. YaenbHas aKTHBHOCTb
JTAHHBIX U30TOIOB B MsICE HE HOPMUPYETCSL.

Bu1600wb1 no pazoeny «Paduayuonnoe cocmosnue HusommHo2o Mupay»

PacyeTHBIM METOJIOM YCTaHOBIJIEHO, YTO HA 00CIEAYEMOM TEPPUTOPHH IPEBBIIICHUS Oy CTUMBIX
3HavyeHmil ynenpHOM aktmBHOocTM ~'Cs m %°Sr B MAce AMKMX SKMBOTHBIX HE OXKHIAeTCA.
TIporsosupyeMble MakCUMaIbHbIE 3HAYEHUS YITbHOM AKTHBHOCTH paauonykiuaoB ='Cs u *Sr B msce
JVKUX KUBOTHBIX MEHBIIIE HOPMAaTHBHBIX 3Ha4eHNH B 83 n 145 pa3 cOOTBETCTBEHHO.

2.6 PATIMAIIMOHHOE COCTOSIHUE CEJIbCKOXO3SMCTBEHHOM MPOJIYKIINN,
ITPON3BOJINMOM B PAMOHE OBCJIEJJOBAHUSI

[Ton cenbCKOXO3SIICTBEHHOM MPOAYKITUEH, TPOU3BOUMOI Ha 00CTIe1yeMOM 3eMeIbHOM YUYacTKe,
noapa3zyMeEBacCTCA ChIPbE U MPOAYKIHA paCTCHUECBOACTBA U JKUBOTHOBOACTBA, B TOM YHCJIC TIOJTYYCHHBIC
MyTeM OPTraHMYeCKOTro MPOU3BOJICTBA, & TAKXKE MPOIYKTHI, MOTyUYeHHbIE MOCPEICTBOM UX MEPBUYHON
nepepadoTku. OgHaKo, HA 00CIIEyEMOM 3€MEJIbHOM Y4YacTKe CEIbCKOXO3SHCTBEHHAs] MPOIYKIIUS HE
MIPOU3BOIUTCS.

Tak kak Ha 00cCieIyeMOM YYacTKE PAacTEHHEBOMUYECKAs MPOMYKIMS HE MPOU3ZBOAMTCS, TO €€
paiuallMOHHOE  COCTOSIHME  OIICHMBAJIOCh  PAacueTHBIM  METOAO0M, T.€.  PacCUMUTHIBAIOCH
(MpOTHO3UPOBATIOCH)  COJEPXKAHWUE TEXHOTCHHBIX DPAJAUOHYKIUIOB B  CEIbCKOXO3SMCTBEHHOM
MPOIYKIIHH.

PacueTrHrprit METOA OCHOBAH Ha HNPCAINOJIOKCHHUHU, YTO OCHOBHBIM CbaKTOpOM pPaauoOaKTUBHOI'O
3arpsi3HEHUs] CEeNbCKOXO3AMCTBEHHBIX PACTEHHUM, a TaKKe CeIbCKOXO3SMCTBEHHBIX >XMBOTHBIX (TI0
MUIIEBON IENOYKe MOYBa-pPaCTEHUs), B MECTaX, 7€ OTCYTCTBYIOT NMPOMBIIIIEHHbIE TPEANPUITUS U
Ipyrue OOBeKThI XO3SHUCTBEHHOW IESITENbHOCTH, SBISIETCS MEPEeXo] PaJIUOHYKIUIOB U3 MOYBBI MPU
KOPHCBOM IIUTaHWHU B PACTCHUA, U OaJI€C, B )KUBOTHBIX.

3Hasi comep)kaHHWE DPATUOHYKIUIOB B MOYBEHHOM IOKPOBE, MOKHO PACCUMTATh COJEp)KaHUE
PaIMOHYKJIUIOB B PACTUTEILHOCTH (PAaCTEHUEBOIUECKOM MPOIYKITUH ), a TIO HEH — B YKUBOTHOBOTYECKOU
MPOIYKIIHH.
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2.6.1 PagmanmoHHOEe COCTOSIHHME PACTEHHEBOAYECKOl NMPOAYKUHMH, KOTOPasi MOKeT ObITh
Npou3Be/ieHA B palioHe 00c/1e10BaHUA

PanuanyionHoe cocTosiHiE PacTeHUEBOAYECKOM MPOIYKIIMH, KOTOpas MOXKET ObITh IPOU3BE/ICHA
Ha Tepputopun CUII, 6110 OLIEHEHO pacueTHBIM METOJIOM.

Pacuer mpoBoawmiics [UIsl TaKUX BUAOB PACTEHHEBOIYECKOW MPOIYKIIMH, KaK MIIEHUIA (3€pHO),
kapTodens (kiryOHM), OBOIIU U PPYKTHI (TUIOIBI ), TOCKOIBKY JaHHBIE JUIS ATHX CEITbCKOX03SICTBEHHBIX
KyJBTYp HCIIOJB3YIOTCS B METOIUKE pacyera 03 BHYTpeHHero o0mydenus yenoseka [50].

s onpeneneHust yAelbHOM aKTUBHOCTU PAaJMOHYKIUIOB B PAaCTEHHUSX PacCuETHBIM METOAOM
UCIOJIB3YeTCS KO3(PPHUIMEHT HAKOIUICHHUS.

Koodduumenr HakomjeHus omnpenensercss Kak OTHOIICHHE  YAEIbHOH  aKTUBHOCTH
PaAMOHYKIIUJIOB B PACTEHUSAX K YAEJIbHON aKTUBHOCTHU PAJUOHYKIIMJIOB B BEPXHEM CJIO€ ITOYBEHHOTO
IIOKpPOBA.

Pacuer ynenpHON aKTMBHOCTH PaJUOHYKJIMJIOB B PACTEHHEBOIYECKOW MPOAYKIIMHU BBIIOJHSAJICS
o popmyre:

Am,i,npoz{. = Ami,0-20 X KH X i{(:/g' (8)
rje:

Ay i npon. — YA€IbHAsA aKTUBHOCTD I-I0 PaMOHYKIIN/IA B PACTEHUEBOAYECKOH mpoaykuuu, br/kr;
Ami0-20 — yI€TIbHAs aKTHBHOCTb I-TO PaJMOHYKIJIH/A B CJIO€ IIOYBEHHOTO MOKpoBa 10 20 cM, Br/Kr;
K, — ko3¢ dunmeHT HaKoIIeHNS,

Ko, — mpouieHT cosiepkaHusi Cyxoro BELIECTBa B 0011 Macce pacTeHUS.

VYaenpHash akTUBHOCTh PAJUOHYKIUIOB B IMOYBE PACCUUTHIBANACH JJs Cios mouBbl 20 cM. DTO
CBSI3aHO C TE€M, YTO B cjoe nouBbl 0-20 cM, SBISIFOIIMMCS TaXOTHBIM, COCPEA0TOUYEHA OCHOBHAS YaCTh
KOpHEeH KyJIbTypHbIX pacTenuii [51]. CnenoBatensHo, A ONpeNeIeHus KOIUYeCTBa PATUOHYKIUIOB,
KOTOpBIE TEpPEeHAyT U3 IMOYBBl B PACTEHUEBOMYECKYIO NPOAYKIMIO HEOOXOAMMO 3HaTh YJEJIbHYIO
AKTHUBHOCTb PaIUOHYKJIMJIOB B 3TOM CJIO€ TTOYBBI.

VY enbHasg aKTUBHOCTb PaJIMOHYKIIMJIOB B CJI0€ MTOYBEHHOTO MOKpOBa 710 20 cM orpeaensiach 1no

dbopmye:

YAmi jX5
Amig20 = == 9)

rue:
Ani 020 — YAEIbHAS aKTUBHOCTh PaJJMOHYKJINJIA B CJI0€ TIOYBEHHOTO MOKPOoBa 10 20 cM, BK/KT;

Anmij — yIenbHas aKTHBHOCTD I-T0 PaIHOHYKIIH/IA B BEPXHEM CJIO€ TIOYBEHHOTO MOKPOBA 110 5 CM,
bx/xr.

Hns onpenenenns kodpduumenta K o9 MCIIOIB30BaHbI 3HAYEHMS YACIBHON aKTUBHOCTH
PaIMOHYKIH/IOB B CJI0SX TOYBEHHOTO MOKPOBaA 70 5 ¢M 1 70 20 ¢M, KOTOpHBIE MPEICTABICHBI B TaOJIHIIE
(Tabmawua 6).

Jlns nanbHeifiero pacuera MCIONb30BATUCh MAKCUMaslbHBle 3HaueHHs kodddurmenta K, o,
(Tabmwma 23).

Tabémuna 23. MakcumaabHbIe 3HaYeHns Ko uuuenToB Kno-20

Koagduunent Kno-20 3nayeHue
Kno-20 pammonykimmaa ¥'Cs 0,25
Kn,0-20 pastronykimza °Sr 0,72
Kno-20 pammonykmiaa *Am 0,25
Kno-20 pammonykmiaa 2°240py 0,25
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Koaddumuent mnepenoca paauoHyKJIMIOB H3 TMOYBBI B pacteHus K, — koahdummeHrt,
OIIPEICTISIOIINI OTHOIICHUE YACIBbHOW aKTHBHOCTH I-TO PaJHOHYKIHJIAa B PAaCTCHUEBOJYECKON
HPOIYKIMH K yJIeIbHOW aKTUBHOCTH I-r0 paJIoHyKIUAa B ciioe moysbl ot 0 10 20 cMm.

Jns pacyera 3HaueHus K, B3sThl u3 marepuasioB MAT'ATD — TECDOC-1616 [51] u npuBeneHb
B Tabnune (Tabmuma 24).

Tadanuna 24. 3navenus K. 1y1s1 pacTeHHeBOI4ECKOH MPOAYKIHH

PactenneBomyeckas K.
npoayKums B0 W5y 239+240p 2pAm
ITmenunmna 4,1x10* 2,6%x1072 8,1x10* 1,1x10°3
Kaprodens (k1y6Hn) 3,3x10° 1,9x102 4,3x10* 1,1x103
Osoru 1,1x1072 1,1x101 1,2x1073 8,1x10*
®pykTsI (M107151) 3,6%102 3,6x101 6,2x10°5 7,9x104

3nauenust K, TONydYeHBl i1 CyXOW MacChl pAacTEHUM, MOITOMY HJisi TEpecuera yAelbHOU
AKTUBHOCTH Ha CBIPYIO MacCy MCIOJb30Baanch qanubie MATATD [51, 52].

[TporieHT conmepikaHus CYXOro BEIIECTBA B CEILCKOXO3SHCTBEHHON MPOIYKIIUU MPEICTABICH B
tabmuie (Tabmuma 25).

Tadanna 25. ComepikaHue CyX0ro BeliecTBa B CEIbCKOX035IHCTBEHHOMH MPOAYKIHH

Buna pacrennmii Cyxoe BemecTBo, %
[Mennna (3epHO) 88,0
Kaprodens (kayOHH) 49,0
Ogorun 28,0
DpyKTHI (I10/161) 18,4

s mepecueta cyxod Macchl Ha ChIpOil Bec OBOLIEH M (PPYKTOB HCIIOJIb30BAHBI 3HAUYEHUS,
IPUBEJICHHbIE Ul KallyCThl U BUHOIPaJa COOTBETCTBEHHO (KaK MaKCHMallbHble 3HAYEHUS B CBOUX
NoArpynmnax).

3HaueHus yJeNbHON aKTUBHOCTH PAJAMOHYKJIMJOB B PACTEHUEBOIYECKON MPOIYKIUU B KaXI01
TOYKe TpescTaBieHbl B Tadsuie (Tabmuma 26).
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Ta6auua 26. YaeabHasi aKTHBHOCTDH PAIHOHYKJIH/IOB B PACTEHNEBOTYECKOH MPOAYKIUH

ViaeabHas aKTHBHOCTH PAIHOHYKJIMA0B, BK/Kr
Touka
ot6opa NIIeHUIA KapTo(einb 0BOIIHU PpyKTHI
241Am 137CS QOSr 239+240Pu 241Am 137CS QOSr 239+240Pu 241Am 137CS QOSr 239+240Pu 241Am 137CS QOSr 239+240Pu
T.1 3,87x10% | 2,26x10* | 0,38 | 3,74x10* | 2,16x10* | 1,01x10° | 0,15 | 1,11x10* | 9,07x10° | 1,93x10° | 0,51 | 1,76x10* | 5,81x10° | 4,14x10° | 1,10 | 5,99x10%
T.2 3,39x10%4 | 5,23x10* | 0,20 | 2,32x10° | 1,89x10* | 2,34x10° | 0,08 | 6,85x10* | 7,94x10° | 4,47x10% | 0,27 | 1,09x10° | 5,09x10° | 9,60x10° | 0,57 | 3,71x10°
T.3 2,90x10* | 2,71x10% | 0,03 | 5,70x10*4 | 1,62x10* | 1,21x10% | 0,01 | 1,69x10* | 6,80x10° | 2,31x10° | 0,04 | 2,69x10* | 4,36x10° | 4,97x10° | 0,08 | 9,13x10
T.4 7,02x104 | 3,34x10% | 0,02 | 5,70x10% | 3,91x10* | 1,50x10° | 0,01 | 1,69x10* | 1,64x10* | 2,85x10° | 0,03 | 2,69x10% | 1,05x10%* | 6,13x103 | 0,07 | 9,13x10°
Cpennue 3HaYCHHUS yICIbHOM aKTUBHOCTH PaJHOHYKJIM/IOB B PACTCHHEBOAUCCKON IPOIYKIIUH ITPeACTaBiIcHbBI B Tabmuie (Tabmuia 27).
Ta6muma 27. CpeaHue 3HAYEHHS YAeJILHOH AKTHBHOCTH PATHOHYKJIHIOB B PACTEHHEBOXYECKOM MPOXYKIIT
VYiaenbHasi aKTHBHOCTH PATHOHYKJIHI0B, BK/Kr
Kyasrypa 2IAm BCg V™ 90g V™ 239+240p
IMenuna (3epHo) 4,3x10* 3,4x10* 70 0,16 40 9,6x10*
Kaprodens (ki1y6Hn) 2,4x10* 1,5x10°3 120 0,06 40 2,8x10*
OBo1u 1,0x10 2,9x10°8 120 0,21 40 4,5x10*
DpykThI (TLI0161) 6,5%1075 6,2x1073 40 0,45 30 1,5%10°
Ipumeuanue: JIY* — nonycTuMble YpOBHH cojepskanus paauonykmunos ¥'Cs u *Sr B pactrennesomueckoii mpoAyKIuy, ycTaHoBIeHHble B [uruennyeckux Hopmarusax [39].

CornacHo moay4eHHbIM fanEbM (Tabmuma 27), cpeHne 3HAYeHNS yAeTbHOM aKTUBHOCTH pauorykauaa /Cs B pacTeHneBo19ecKoii mpoayKIuu
cocTaBnsAIoT: mmenuna — 3,4x10 Bx/kr, kaprodens — 1,5%102 Br/kr, opomu — 2,9%107 Br/kr u ¢ppykrel — 6,2x107 Br/kr; *°Sr — 0,16 Br/kr, 0,06 Br/kT,
0,21 br/xr u 0,45 BK/KT COOTBETCTBEHHO, UTO HE MPEBBIIIAET JOMTYCTUMBIX YPOBHEH, YKa3aHHBIX B [ HITHEHMYECKIX HOPMATHUBAX JIJISl PACTEHHEBOTYECKON
npoaykuuu [39]. YaensHas akTuBHOCTH paamoHyknuaa 23°*2%0Py cocrasnser: mmenuna — 9,6x10* Br/kr, kaprodens — 2,8x10* Br/kr, oBomm —
4,5x10"* Br/kr u OpYKTHI — 1,5%10° Br/kr; 2**Am — 4,3x10"* Br/kr, 2,4%x10™ Bi/kr, 1,0x10 Br/kr u 6,5%10"° BK/KT COOTBETCTBEHHO. Conepxanue
pamuonykIunoB 2Am u 2%240py B pacrenneBoaUECKO MPOAYKIMU HE HOPMHUPYETCS.

Bui6o0wl no pasoeny « Paouayuonnoe cocmosanue pacmenuegoo4eckoli npooyKyuu, Komopas mMoxcem Oblmb NpoussedeHa 8 paiione 00c1e008anusLy

Takum 00pazom, 1o pe3yapTataM 00CiIeI0BaHMs PAAUAIIIOHHOTO COCTOSIHUS PACTEHNEBOAYECKOI MPOIYKIIUU PAacYETHBIM METOJIOM YCTAHOBJIEHO,
YTO B CIy4ae BhIPAIIUBAHU CEIbCKOX03IUCTBEHHBIX KYIbTYp (IIIEHUIa, KapTodens, ppyKTsl 1 oBowin) Ha Teppuropun CUII npeBblieHHi yienbHOMl
aKTHUBHOCTH pamuorykauaos 3'Cs u *0Sr B mpomykuum pacTeHHEeBOACTBA HE OKUIAETCA, yAeAbHAS aKTHBHOCTH PagHOHYKIHaoB 2Am u 2°240py 5
MPOAYKLUHU PACTEHUEBOJICTBA HE HOPMUPYETCH.
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2.6.2 PaqmanmoHHOe COCTOSIHME >KHBOTHOBOIYECKON MPOAYKIUHM, KOTOPasi MOXeT ObITh
NMpou3Be/leHa B pailoHe 00cjieJ0BaHUS

PacuerHbiil MeToA onpeneneHuss yAeIbHOW aKTUBHOCTH PAJUOHYKIIUJIOB B )KMBOTHOBOIUYECKOM
NPOAYKIMH OCHOBAaH Ha M3MEpPEHHH (DEeKauii )KUBOTHBIX, OTOOPAHHBIX Ha 00CIETyeMOM 3eMEIbHOM
y4acTKe, UCXO/IS U3 MPEATOI0KEHUS, UTO yIeIbHasi aKTUBHOCTD PAJMOHYKJIN/IOB B PAllMOHE )KHBOTHOTO
COOTBETCTBYET YICIBbHONH aKTHBHOCTH PAAMOHYKIHIOB B (DEKAIUSX STOr0 KUBOTHOTO. Jpyrumu
CJIOBaMH, yJieJibHasl aKTUBHOCTh PAAMOHYKIHIOB B (PeKaIHSIX )KMBOTHOTO paBHA YJEIbHON aKTUBHOCTHU
PaIMOHYKJIHIOB B KOPME 3TOTO KUBOTHOTO.

Manee, 3Has cyTouHOE MOTpediieHrne KopMa U ko3 puiMeHT nepexoa paauoHyKINI0B U3 KOpMa
B JKMBOTHOBOJYECKYIO MPOAYKIMIO BBIMOJHSAETCA pacyueT YACIbHOW aKTUBHOCTU PATUOHYKIHIOB B
YKUBOTHOBOAYECKOM MPOAYKLIUHU 0 popmyie:

Am,i,rlpo,q = VKOpM X Am,i,KOpM X Kl’l,i,KOpM (10)

rue:

Viopm — CYTOUHOE NOTPEOIIEHNE KOPMA, KI/CYTKH;

Am,ixopw — YAEIbHAS aKTUBHOCTB i-I0 PaJIMOHYKIN/IA B PEKANUIX HKUBOTHBIX, BK/KT.

Ky ikopu— K0O@uimenT nepexona i-ro pajJuoHyKIMaa U3 Kopma Ha | kuiorpamm (Jurp)
TPOITYKITHH.

Jnist omipesienieHus yIeNbHOM aKTUBHOCTH PAIMOHYKIIMIOB B KOPME KUBOTHBIX 0TOOpaHo 6 mpod
(dexanuii B TOUKax, pacroOKEHHbIX IPUOIU3UTEILHO PABHOMEPHO 110 BCEMY 00CIelyeMOMY Y4acTKy.

Cxema pacmnojoXeHus: To4ek oToopa npob (ekanuii HaHeceHa Ha TomorpapuuecKyro KapTy M-
44-B macmraba 1:500000 (Pucynok 24).

YcnosHble 0G03HaueHns

E nocenok Bananax 3 f
o ———
®  Toukn otSopa npob 0 100 200 400 m

PucyHnok 24. Touku oTéopa npo6 dekanii KONBITHBIX }KUBOTHBIX

Mertogonorust otbéopa mpoO, MOATOTOBKM WX K aHajdu3aM, aHaIW3 MpPOO BHITIOJHSIUCH B
COOTBETCTBUH C HOPMATHBHBIMHU JIoKyMeHTamu [37, 38, 48].

3HavYeHNs yIeNbHON aKTHBHOCTH paguoRyKimmoB ='Cs, 2Am, 9Sr u 2°240py npencrasnens B
tabnurie (Tabmura 28).
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Tadanuna 28. YenpHast aKTHBHOCTH PATHOHYKJIUAOB B heKaTUAX KUBOTHBIX

YaejlbHasi aKTHBHOCTh PaIMOHYKJINA0B, BK/KT
Touka
oT6opa 137 241 (s mowery mMepeHm;()) 239+240
Cs Am Sr Pu
1 2,5+0,5 <0,5 6,8+1,0 <0,2
2 3,7+0,7 <1,2 8,7+13 26+0,6
3 <1,2 <0,6 24+4 <0,1
4 <2,7 <0,9 26+4 <0,1
5 <2,0 <18 66+17 <0,1
6 6,7+1,3 <2,3 6,2+1,6 <0,1
CpenHee 3HaAYEeHHE 3,1 0,9 13,1 0,5
*TIpumeuanwne: [Ipu pacdere cpenrHNX 3HAUCHHUH yIENbHOW aKTUBHOCTH 3HAUCHUS, HE TIPEBBIIIAIONINEC MUHIMAIHHO -
JECTEKTHPYEMYIO yIENbHYIO aKTHUBHOCTh IPHUHSATHI 32 KOJTMYCCTBECHHBIC 3HUCHUSL.

Jliist pacueTa y1e/IbHOM aKTUBHOCTH PAJMOHYKIINA0B B )KUBOTHOBOIUECKOH MTPOAYKLIUU CYyTOYHOE
notpeliieHne KOpMa OBIIAMU M KOPOBaMH MPHHATO PABHBIM 2 Kr/cyT. u 15 Kr/cyT, anst KoHUHBI — 18
kr/cyt [53]. Ha ocHOBaHMHM 3THUX IAHHBIX M JAHHBIX 00 Y/ENbHBIX aKTHBHOCTSAX PAJMOHYKIHIOB B
(exanusax >KMUBOTHBIX PACCUMTAHO OXKHUIAEMOE CPEIHECYTOYHOE IMOCTYIUICHHE PaJuOHYKIHIOB IIPH
cBOOOJHOM BbllIace Ha oOcienyemMol TeppuTopud. Tak Kak NpH BbIAace >XUBOTHBIE MOIYT
nepeMeIaThCs 10 BCEH TEPPUTOPHH 00CIIeIOBAHMUS, TO IS pacueTa B3sIThl CPETHIE 3HAUCHHS YACTbHON
AKTUBHOCTH PaIMOHYKJINJOB, 3a()UKCUPOBAHHbIE B (DEKATHSIX )KUBOTHBIX Ha 3TOH TEPPUTOPHH.

3Ha4YeHUsl YJNENbHOW AaKTUBHOCTH PAIHOHYKIWJOB B JKWBOTHOBOIYECKOH TMPOIYKIMH IS
obcienyemoii Teppuropuu paccuntansi o Gopmyie (10). Pacuer mpoBoamics a1t MACHOM U MOJIOYHOM
NpoAyKIUH. B kadecTBe MSCHON MpPOAYKIMH BBIOpaHO MsACO oBell (0apaHWHA), KOHWHA M TOBSIMHA,
MOJIOYHOHM MPOJYKIIMU — KOPOBBE MOJIOKO, KaKk HanboJiee pacpoCTpaHEHHBIX B ’TOM PETHOHE.

Koadduumentsr nepexoma paaHoOHYKIUIOB B TMPOAYKIHMIO B3ATHI M3 JokymMeHTa MAI'ATO
TECDOC-1616 («Feed transfer coefficient») [49]. B Tabauue (Tabnuua 29) npuBeAeHBI CpEIHHE
3HaYeHHus KOA()(UIIMEHTOB Tepexoaa paAroHYKIUIOB B OapaHHHY, KOPOBbE MOJIOKO, TOBSAMHY U
KOHMHY. Tak Kak OTCYTCTBYIOT JaHHble IO KO3(QUIMEHTaM IEpPeXOJ0B B KOHHUHY, OBUIM B3SIThI
3HAYCHHUS JJI51 TOBSIUHBIL.

Tabémumna 29. Ko3gpumnueHTsl mepexoaa paIHOHYKJIHAOB B ;KUBOTHOBOAYECKY0 MPOTYKIHIO

Buna npoaykumuu K n3 xopma Ha 1 Kr (JI) IPOAYKIHH
1370 %0g, A 239+200p |
bapanuna 1,2 3,9%102 1,9x10* 5,7x10°
KopoBbe MOIIOKO 1,9x10? 1,5%10?t 5,010 3,3x10*
ToBsitnHA 1,03 2,5%101 6,6x1073 8,8x10
Konunna 1,2 3,1x10? 8,0x10%° 1,1x10°

OxujgaeMble 3HAYCHUEs YJACIbHONH AKTUBHOCTH PaJUOHYKIIHAJIOB
NPOAYKITUH npeacTaBieHbl B Ta0uiie (Tabmmma 30).

B JKMBOTHOBOJUECKOU

Tabémuna 30. OxkuraemMple 3HAYECHHS YAEIbHOH AKTHUBHOCTH PATHOHYKJIHIOB B ;KHBOTHOBOAYECKOH MPOTYKIIHI

PaguonyKkauabl | JAY*, Bk/kr | YaeabHast aKTUBHOCTh, BK/Kr
bapanuna
X1Am HE HOPMHUPYETCs 1,9x10*
1¥7Cs 200 1,2
0gr 50 3,9x10?
239+240py HE HOPMHUPYETCs 5,7x10°
I'oBsiamHa
X1Am HE HOPMHPYETCs 6,6x103
1¥7Cs 200 1,03
0gr 50 2,56x10!
239+240py HE HOPMHPYETCs 8,8x10°
KopoBbe Mo10K0
X1Am HE HOPMHPYETCs 5,0x10°
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Paguonykauabl JAY*, Bk/kr YnaeabHast aKTUBHOCTh, BK/Kr
B¥7Cs 100 1,9x10*!
gy 25 1,5x10!
239+240py He HOpMHpYeTCs 3,3x10*
Konuna
1AM HE HOPMHUPYETCS 8,0x10°®
B¥Cs 200 1,2
gy 50 3,1x10?
239+240py HE HOPMHUPYETCS 1,1x10%
Ipumeuanue: [IY* — nomycTUMBIE YPOBHH cofepskanus paguonykminos ¥'Cs u Sr B suBoTHOBOIUECKOH IPOLYKIINH,
yCTaHOBJIEHHBIE B [ Mruennyeckux HopMaTuBax [39].

Cornacuo nonydeHHbIM qaHHbIM (Tabmuna 30), MakcUMalbHbIC 3HAYCHHUS YACIbHONW aKTHBHOCTH
PaAMOHYKIIH 1A 137Cs B msice u monoke cocrasmwu 1,2 Br/kr u 1,9x107 Br/kr, *Sr — 3,1%x10" Br/kr u
1,5x10? BK/Kr COOTBETCTBEHHO, 4YTO He MpEBHIAET JOMYCTHUMBIX YPOBHEH, YKa3aHHBIX B
['MrueHnYeckux HOpMaTHUBax Ui MICOMOJO4YHOM mpoaykiuu [39]. MakcumanbHble 3HAYCHUS
yZeTbHOM aKTUBHOCTH paanonyknaa 229*240Py g mace n momnoke cocrasmmm 5,7x10° Br/kr u 3,3x10*
Br/kr cootBercTBeHHO, >Am — 8,0x10° Br/kr m 5,0x10° Bx/kr coorBercTBeHHO. CoOnepikaHue
pagmonykmmnos 2LAm u 239249Py g MacoMoIOUHO# IPOXYKINN He HOPMUPYETCS.

Bvigoowt no pazdeny «Paduayuonnoe cocmosiHue HCUBOMHOB00UeCKOU NPOOYKYUU, KOMOpAsl
Modicem Oblmb NPOU3BECOUHA 8 PALLOHE 00CNeO08ANHULY

Takum 00pa3om, 1o pe3ysbTraTtamM 00CIIeIOBaHUS PAIUAIIHIOHHOTO COCTOSHUS dKMBOTHOBOUECKON
MPOAYKIIMM PACYCTHBIM METOJIOM YCTAaHOBJICHO, YTO B CIydae BEICHHS CEIIbCKOXO3SHCTBEHHON
NEeSITEIPHOCTH Ha OOCIEAyeMOM 3EMEJIbHOM YYacTKE TPEBBINICHUN YJIEIBbHOW aKTHBHOCTH
pagmonykmmnos 3'Cs, 2LAm, %Sy » 2%*240py p MsacOMONMOUHOM MPOTYKITMH HE OKMIAETCS.

2.7 MIOUCK PAANOAKTUBHO-3ATI'PSI3HEHHBIX TEXHOI'EHHbBIX OBFBEKTOB

B pasnene onrcana MeTo100THS TTIOMCKA PAIMOAKTUBHO-3arPSI3HEHHBIX TEXHOTEHHBIX 00BEKTOB,
KOTOpasi BBIMOJHSETCSI C 1EJIbl0 OOHAapy>KEHUS HUCTOYHUKOB PATUOAKTHUBHOTO 3arpsi3HEHUs
OKPY’KaOIIEeH cpeibl METOA0M JentudpupoBaHus a3pohOTOCHUMKOB U KOCMUYECKUX CHUMKOB paiioHa
oOcnenoBanusi. PaBHOMepHas ceTh 0TOOpa MpoO MOBEPXHOCTHOTO CJOS TMOYBHI ¢ mmarom 1X1 km
MO3BOJISIET BBISBIISITH KPYMHBIC MIATHA PAJAMOAKTUBHOTO 3arPsI3HEHUSI, OJTHAKO CYIIECTBYET BEPOSTHOCTh
MPOIyCKa HEOOBIINX JIOKATHHBIX YYaCTKOB PaIHOAaKTHBHOTO 3arps3HeHus. Kak mpaBuio, mogoOHbIe
YYaCTKH MIPUYPOUEHBI K 00BEKTaM TEXHOTE€HHOTO MPOUCXOKACHUS (CKBaKUHBI, MOTHJIBHUKH, IITOJIBHU
u p.). emudprpoBaHue BBIMOIHIETCA C IENbIO IETATBHOTO U3YUYEeHUS MECTHOCTH U UICHTU(UKALIUN
BO3MOJKHBIX PaJMAIIMOHHO-OTIACHBIX OOBEKTOB TEXHOTE€HHOTO MPOUCXOXKIACHUS, 00pa30BaBIIUXCS B
pe3yibTaTe NPOXOXKICHUS CIEJOB pPAJMOAKTHBHBIX BBINAJEHUN BO BpeMsl IMPOBEIACHUS SAJIEPHBIX
ucnbiTanuit Ha Tepputopun CUIL. 310 mo3BoJIsSET MEPEeKPHITH BO3MOXKHBIE «IIPOOETB) ceTH 0TOOpa
mpo0 U pacIIuPUTh BO3MOKHOCTH KOMIUIEKCHOTO KOJIOTHYECKOTO 00CIe0BaHNS.

BrisiBieHne 00BEKTOB TEXHOTEHHOTO XapaKTepa, MMEIONUX HEOOMbIue pa3Mepsl (HECKOIBKO
KBAJIPATHBIX METPOB), MIPU YUYETE 3HAYUTEIHHBIX Pa3MEpPOB OOCIEeIyeMON TEPPUTOPUH, HEBO3ZMOMKHO
MPSIMBIM TTIOMCKOM Ha MecTHOCTH. C 1enbi0 00HApYKEHHSI TEXHOTCHHBIX OOBEKTOB, KOTOPHIE MOTYT
MPEJICTAaBISITh PATUAIIMOHHYIO0 OIMACHOCTh B HACTOAIIEE BpeMs, MPOBOIUTCS AemudpupoBaHue
KOCMHUYECKHX CHUMKOB 00CIEyeMOH TEPPUTOPHH.

JemmdpupoBanre BBIMONHACTCS KOMOWHHUPOBAHHBIM CIOCOOOM, KOTOpBIN coudeTaeT B cebe
MPOIIECCHl KAMEPATLHOTO U TOJICBOTO e (DPUPOBAHUSI.

[Tpu BHIOTHEHUH KaMepaJlbHBIX Pa0OT MPUMEHSIUCH BU3yalbHBIE METOIbI ACMIU(PUPOBAHUS
KOCMHUYECKHX CHHMKOB. TEXHOJOTHS BH3YaJlbHOTO METOJa OCHOBBIBAETCS Ha COIOCTaBICHUU
JMOCTYITHOTO MaccuBa HH(OpPMAIMM O KIIOUEBBIX ydYacTKaxX (dTalloHaX) C COOTBETCTBYIOIIMMHU
dbparMeHTaMu KOCMUYECKUX CHUMKOB. MICXOHBIE STaIOHBI B3STHI HA dTalle MOJICBBIX UCCIICTOBAHMM, a
Tak)Ke BO BpEeMsl aHalu3a KapTorpapuuecKuX W apXWBHBIX MarepuanoB. llonmarasch Ha naHHBIE U3
BBITIICYTIOMSHYThIX MCTOYHHUKOB W OCHOBBIBASICh Ha JEMU(POBOYHBIX TMPU3HAKAX CHEIUATHCTAMH-
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nemupoBIIMKaMU W KapTorpadaMu, TNPOBEICHO BHU3yaldbHOE JemupupoBaHue (BBISBICHUE,
pacro3HaBaHHe U aHaJIH3) 00BEKTOB TEXHOTCHHOTO MPOUCXO0XKICHHSL.

HcxomHpiMH MaTepuallaMd Il BBHIMIOJIHEHUS pa0OT 1o Jemu(PUPOBAHUIO MTOCITYKUIN
KOCMHYECKHE CHUMKM C MAaKCHMAaJIbHO JIOCTYIHBIM pa3pelieHHeM, IMOIy4YeHHBIE C Pa3IHYHBIX
kaprorpaduueckux ceprcos (Bing Maps, Google Maps ¢ paspemiennem 1-40 m/m). [l yBenunueHus
3¢ (heKTUBHOCTH pabOT BCE IMOJYYCHHBIE KOCMHUYECKHE CHUMKH OBUIM C(HOpPMHpPOBAHBI TIO
HOMEHKJIaType KapT maciTaba 1:25000.

B pesynbraTe kamepanbHOTo ASMU(PPUPOBAHHUS KOCMUYECKHX CHUMKOB, Ha YYaCTKE IUIOUIA IBIO
400,00 ra BeiABieHO 17 OOBEKTOB TEXHOTEHHOTO MPOMCXOXKIEHUsS. JlJis BU3yallbHOM OLIEHKH BCEX
BBISIBIICHHBIX OOBEKTOB cocTaBieHa o030pHas kaprta (Pucynok 25). Ha Bce BbIsABIEHHBIE OOBEKTHI
TEXHOTEHHOT'O XapaKTepa COCTaBJICH KaTaJIoT, B KOTOPOM yKa3aHbl: CXeMa PacIioIOKEeHUsI 00bEKTOB Ha
KOCMHYECKOM CHHMKE, HOMEp O0BEKTa IO cXeMme, reorpaduyeckue KOOpAWHATH OOBEKTOB U X
OPUCHTUPOBOYHBIC XaPAKTCPUCTUKH.

YcnoBHble 0603HaYeHUs!

) s

@  obuexTs pewudpuposatia

Pucynok 25. Pe3yabTaThl KaMepajabHOro AemupprupoBaHusi

BusyanbHas olieHka OOBEKTOB Ha MECTHOCTU (TOJ€BO€ Jeln(pUpOoBaHUE) 3aKIIOYAETCS B
CIIMYEHUH KOCMHUYECKOTO0 CHUMKAa C MECTHOCTBIO. DTOT CIOCOO O0ECIEeUMBAET IMOJTHOTY, KAa4eCTBO U
JIOCTOBEPHOCTH Pe3yIbTaTOB AU PUPOBAHUS.

[Toneroe nemudprupoBaHue BKIIOYAET B c€0s CIASAYIOIINE ITAIIbI:

— BBIE3]] HA MECTOPACIONIOKEeHHE 00beKTa (1o reorpadguueckuM KOOpIWHATaM, MOTYYCHHBIM B
pe3yabpTaTe KaMepaabHOTO ACIH(pPUPOBAHHUS);

— BU3YQJIbHBIN OCMOTp 00BEKTA, MOMAAAOIIETO MO/ OMMCAHNEe, HA MECTHOCTH;

— ONHMCaHWe MOAPOOHBIX XapPAKTEPUCTUK 00BEKTa (pa3Mep, MPOUCXOXKIEeHNUE (TEXHOTEHHOE WIIH
HOPUPOHOE), 0COOBIE TPUMETHI HIIU XapaKTEPUCTUKN);

— yTOYHEHHE TeorpapuIecKux KOOpAuHAT 00BEKTa;

— ¢dororpadupoBanue 00bEKTA;

— U3MEpEHHEe PaTUAIMOHHBIX TTApaMETPOB;

— OOHOBJIEHHE KaTanora 00beKTOB.
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[Ipu moneBom nemmdpupoBaHuu 00ciieqoBaHO 17 OOBEKTOB TEXHOTCHHOTO MPOMCXOXKICHHS.
CornacHo THTUEHUYECKIM HOPMAaTHUBaM, OOBEKT, B CITydae MPEBBIIICHUS PaIHAIlMOHHBIX TapaMeTPOB
Ha €ro MOBEPXHOCTH, CUMTACTCS PaJHOaKTUBHO-3arpsisHeHHBIM [39]. Ha Bcex nmemmdpupoBaHHBIX
00BEKTaX HAa TEPPUTOPUU HCCIICIOBAHUS TPOBEACHBI W3MEPCHHS PATUAIlOHHBIX MapaMeTpoB —
MOIIHOCTH 3KBUBaJIeHTHOU 10361 (MO/1) 1 miotHocTH notoka B-yactuil. [1o pe3yiabTaram u3MepeHHbIX
paAMaMOHHBIX TAPaMETPOB PAJMOAKTUBHO-3arPS3HEHHBIE O0OBEKTHI HA TEPPUTOPUHU 00CIICIOBAHUS HE
oOHapyxeHbl. Pe3ynbTaTel U3MEpeHUs paJdallMOHHBIX MapaMeTpoB Ha O0bEKTax AemudpupoBaHUs
COCTaBHJIN:

e 3naueHus MO/ BapeupoBanucs B npenenax ot 0,10 go 0,21 mx3B/4;

e 3HayeHMs IIOTHOCTU MOTOKA P-uacTull cocTaBumu <10 uact/(MunXcM?).

Jns coctaBieHHMs] CXEMbI DACIOJNIOKEHHs BCeX OOBEKTOB Ha 0O0CieayeMol TeppUTOpUH,
BBISIBJICHHBIE OOBEKTHI OBUTM CTPYIIIMPOBAHBI MO OCHOBHBIM XapaKTEPUCTUKAM, HauOOliee YacTo
BCTPEUAIOLIMMCSI Ha BCEW HCCIIENyeMON TeppPUTOPHH: OCTOHHBIE COOPY>KEHUS, 3UMOBKHU, OOBEKTHI
BOJIOMOJIb30BAHNS, Pa3BaAIMHBI, TPAHIIEH U IMbl. OOBEKTHI, KOTOPBIC HE MOAXOAAT HUA K OJJHOMY THUITY,
BBIHECEHBI Kak «mpouee» (PucyHok 26).

YcnoBHble 0603HauYeHus

D nocenok Bananax

@ crpoenve

1% passanuHbl
B npouve

NOACTaHYMA

T
=== TpaHwes 0 100 200 400 m

PucyHnok 26. Pe3yabTaThl nosieBoro gAemugpupoBaHus

[Ipu nemmdpupoBanuu ydactka miomaabio 400 ra o6cnenoBano 17 0OBEKTOB TEXHOTCHHOTO
MPOUCXOXKICHUS. boIblas 4acTh BBISIBICHHBIX OOBEKTOB, SIBISIOTCS OOBEKTAMU HHOPACTPYKTYPHI
BaXTOBOTO TIOCENIKAa (3MaHUS W COOPYXXCHHS pa3IMYHOTO Ha3HAYeHHs), B MEHBIICH CTEleHU
MPUCYTCTBYIOT Pa3IHMYHbIE HACKIIH, U3PBITOCTH U TPAHIIIECH.

Karanor 00bekToB AemmpprupoBaHus U reorpapuuecKkue KOOpIUHATH 00CIeTOBaHHBIX 00BEKTOB
npejcTaBieHbl B npuitokennu ([Ipunoenue 1).
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Bv1600v1 no pasoeny «llouck paouoakmueHo-3a2psA3HEHHbIX MEXHOEHHBIX 00bEKMO8»

B pesynbrare nemmdpupoBaHus OOBEKTOB TEXHOTEHHOTO IPOUCXOXKICHHS Ha YydacTKe
oOcnenoBanus 1iomanasio 400 ra, OOBEKTOB, MPEACTABIAIONIUMX PAAMALUOHHYIO OIACHOCTh HE
oOHapyxeHo. Makcumainbhbie 3HadeHuss MO coctaBuiu 0,21 Mx3B/4, 3HaYCHUS TNIOTHOCTH MTOTOKA [3-
gacTHIl cocTaBuiy <10 gact/(MuHXCM?).

48



3. PACYUET 103 OBJIYUYEHUS HACEJIEHUSA

B paznene onmcan pacder 103 00IydeHHs, KOTOPhIE MOKET HOJTYYHTh HACEIIEHUE OT TEXHOTEHHBIX
PalMOHYKJIMJOB, 00pa30BaBIIMXCS B Pe3yJIbTaTe UCIBITAHUN, B Clydae NMPOXKUBAHUSA WU/WIM BEICHUS
XO3SICTBEHHOM JEATEILHOCTH B pailone oocnenoBanus. OCHOBHBIM KPUTEPUEM ISl OLICHKH CTETICHU
panualMoHHONM O€30MaCHOCTH YeJIOBeKa, B Cllydyae IPOXHUBAHWUA W/WINM BEIEHHUsS XO35HCTBEHHOMN
JIeATEIbHOCTH Ha 00CIIelyeMOM 3€MEIIbHOM Y4acTKe, SIBJIseTCs ro10Bast 3P PeKTuBHas 1032 HACCICHUS
OT TEXHOTCHHBIX DPAJUOHYKIIUAOB, 00pa30BaBILIUXCA B PE3YJIbTAaTe MCIBITAHUS SIEPHOTO OPYKHUS.
JIaHHBII pacyeT BBIIOJIHAETCS HA OCHOBAHUM PE3yJIbTAaTOB COJEPKAHUSA TEXHOINCHHBIX PaAUOHYKINIOB
B 00BEKTaX OKpY’KaroLle cpellbl U pacueTHON OLIEHKU BO3MOYKHOI'O COJIEpXKaHUs PaJMOHYKIHJIOB B
PacTEHUEBOAYECKON U JKUBOTHOBOYECKOU MPOAYKIUH.

Pacuer ronoBoil 3¢¢exTuBHONW 103bl HAacelI€HHUs OT TEXHOIEHHBIX PAJUOHYKIHIOB,
00pa30BaBIIMXCSA B peE3yJbTaTe MCHBITAHUM SAEPHOTO OpYKUS, IMPOBOJWICA B COOTBETCTBUHU C
METOAMKOM 110 IMTPOBEICHHIO KOMIUICKCHOTO 9KOJIOTHUecKoro odcienoBanus [2].

Osxupaemas rogoBas 3 dexruBHas 103a Eqf OT TEXHOTEHHBIX PalMOHYKIMOB BEIpAKEHA B BHJIE
CYMMBI apLUAJIBHBIX J103 110 j-M (paKTOpam pajualiiOHHOIO BO3/1EHCTBHS:

Eer = Ey X Ejnn X Eing, (11)

rae:

Eef— romoBas s ekTruBHas 1032 HACEIIEHUS OT TEXHOTCHHBIX PAJIMOHYKIHIOB, 00pa30BaBIIUXCS
B pe3yJIbTaTe HCIBITAHUNA SIEPHOTO OPYKHUs, 3B/TO;

E,— no3a BHelIHero raMmma-u3nydeHus paauoHyKIHI0B OT MOACTUIIAIOIIEeN TOBEPXHOCTH, 3B/TO;

Einh — 1032 BHYTpeHHEro OOJydYeHUS TPH WHTAIAIUOHHOM MOCTYIUICHUH PATUOHYKIUIOB B
opraHusMm, 3B/Tof;

Eing— 1032 BHyTpeHHET0 00JIy4eHUS OT IEPOPATBHOTO IMOCTYIUICHHSI PATUOHYKITUIOB B OpPTraHM3M,
3B/Tos.

HauOonee 3HaYMMBIMM TEXHOTE€HHBIMH DPAaJUOHYKJIWJAMHU B TOBEPXHOCTHOM CJO€ IOYBHI Ha
teppurtopun CUII ¢ Touky 3peHus BHYTPEHHETO M BHENIHEro 00mydenus spistorcs 2oSr, 137 Cs, 239+240py
241 Am, a Taxke *H B Bozie [2]. 3HaueHus 1030BBIX KOA(DDUIUEHTOB, HCHIONB3YEMBIX TIPH TIPOBEICHHH
OIIEHOK JTO30BBIX HAarpy30K OT pacCMAaTPUBAEMBIX ITyTeH 00Iy4YEeHUsI TEXHOTCHHBIMU PaIMOHYKIIHIAMH,
npuBereHbl B Tabmune (Tabmuua 31). CoxmepkaHue pagrioOHYKIHIOB B MOBEPXHOCTHBIX BOJOEMaXx
oOcrieryeMoll TEppUTOPHM HE TPEBBINIACT 3HAYCHHS YPOBHEH BMENIATENbCTBA M HAXOJATCS HIDKE
npezena OOHapyXeHHs HCIOJIb3YyeMOro amnmapaTypHO-METOJUYECKOro oOecredeHus, Mo3TOMy NpHu
pacuere J03bl BHYTPEHHETO OOJydeHHsS PaJuOHYKIHJAMH OT TOTPeOJIeHUS BOJABI JaHHBIA MyTh
nocryrmieHus He yuntbiBaics (Tadmuma 10). [ogoBoe moTpediaeHUe MpoIyKTOB IMUTAHUS IPUBEICHO B
tabmuie (Tabmuua 32). 3HayeHWs IUTOMIATHON AaKTUBHOCTH TEXHOTCHHBIX PaTMOHYKIIHIOB,
CPeIHEroJ0Boil 0ObEeMHON aKTMBHOCTH PAJUOHYKIUIOB B BO3JyXe, COJEpXKaHHE PAJUOHYKIUIOB B
NPOJIYKTaX MUTaHHUs oOCienyeMoll TeppuUTopuu mnpuBeacHbl B Tabmumax (Tadmuma 9, Tabmuma 18,
Tabmuna 26).

31 J03A BHEHIHEIO TIAMMA-HU3JIYYEHUA PAJIMOHYKJIIMAOB  OT
MNOACTUJIAIOIEN ITIOBEPXHOCTH

21033 OT BHCIIHErO raMma-usiaydCcHud paJuOHYKIWIOB OT HO)ICTHHaIOHIeﬁ IMOBEPXHOCTHU
MpoBOANJIACH PACUCTHLIM ITYTEM HAa OCHOBC 3HAYCHUH HHOII_Ia,Z[HOﬁ AKTUBHOCTU paIUOHYKIUIAOB:

E, =Y E,, (12)
Eyi = Pyi X T, (13)

rac:
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E, — 103a OoT BHeWIHEro raMMa-u3ay4yeHUs PaJUOHYKIUAOB OT MOJACTUIIAIONIEH MOBEPXHOCTH,
3B/Toxm;

Eyi— /032 BHEIHEro raMma-M3jIy4eHHs i-r0 paJMOHYKINIA OT IOACTUJIAIOIIEH TIOBEPXHOCTH,
3B/Toxm;

Py
3B/c;

T — Bpems 00myueHnus, c.

i — MOIIHOCTb SKBUBAJICHTHOM A03bI raMMa-nu3J1y4YCHUA Ha BBICOTEC 1 Mot ITOBCPXHOCTU 3C€MJIN,

MOH_IHOCTB SKBHUBaJICHTHOM A03bl TaMMa-u3JIydYCHHA Ha BBLICOTC 1 M ot IMOBCPXHOCTHU 3CMJIN
pacCUnThbIBAJIaCh COTJIACHO BBIPAKCHUTIO:

Pyi = Kyi,nos X Asj, (14)
raec:
Pyi — MOIIIHOCTb SKBUBAJICHTHOU J03bI raMMa-u3J1y4€HHA Ha BBICOTC 1 Mot IMOBEPXHOCTHU 3EMIIN,

3B/c;

Kyinos — MOIIHOCTE SKBUBAJICHTHOM JIO3bI IIPU 3arPA3HEHMH 1-M PAJIMOHYKIIMIOM B KOJHYECTBE
1 Bk Ha 1 M?%, 3BXM?/c*BK;

Agj — uiommaaHas akTUBHOCTD 1-T'0 TEXHOTEHHOT'O PaIMOHYKINA, 00pa30BaBILErocs B pe3ysibTaTe
MCHIBITAHKH AepHOTO OpyKus, Br/m2.

[TnomanHas akTUBHOCTh PATUOHYKIUAOB B IOYBE OMpPEIEIsUIach COTIacHO monpaszzaeny 2.1.3
(Tabauma 9). 3HaueHus KodhUIIHECHTOB Kyinos IS psa TEXHOTEHHBIX  PaJHOHYKIUIOB
npezcrasiensl B Tadauie (Tabmuma 31).

Tadanuna 31. 3naveHus k03¢ PUIHEHTOB, UCMOJIb3yEMBbIX IPH NMPOBEIeHNU OLIEHOK A030BbIX HATPY30K

3HaveHus K03(pPuNEeHTOB
Koo dpuunenr BCg 905 239+240p 21Am
Kyinos» 38-M?/cBK 2,92x1016 2,8x10°19 3,6x101° 1,2x10Y7

Jns  panuonykimmaos, He ykasauueix B Tabmmue (Tabmuna 31), kosddumuent Koz
pacCcUMTHIBAIACH COTTIACHO BBIPAKECHHUIO:

Ty

Kyinos = K _137 X —, 15
Yi,nnoB vy,moBCs—137 Tcs—137 ( )
rie:

Ky noscs—137 — KOOQOuIuent Ky 115 151 paTMOHYKIH/IA 187Cs (Tabmmma 31);

[} — ramma-mocTostHHasi 1-TO paguoHyKiIuaa (cmpaBouHas uWHGOpMaIus), I KOTOPOTO

paccuuTbiBaeTcs Kodpouument Ky op, 3BxM?/cXBK;
I'cs—137 — FAMMa-TIoCTOsIHHAs ' Cs, pasHas 2,81x107Y7 3BxM%/cXBK, npuBeqcHHAs B [54].

Ha ocHoBaHMM MOTy4eHHON BETMYUHBI MOITHOCTH J03bl PACCUUTHIBAETCS (P PEKTUBHAS /1032 32
Bpems oburyuenus T, c.

CornacHo pe3ynbTaTaM MpPOBEAECHHOIO pacyera, oXKujaaemas rojaoBas 3(dQexkTuBHas 1032
BHEIITHETO raMMa-U3Ty4YeHUs IPU CPETHNX 3HAYCHHUSX TEXHOTEHHBIX PaJIMOHYKIHIOB HA 00CIIeyeMOi
Tepputopun coctapuia 3,610 M3B/roi, a IpH MaKCMMAIbHBIX 3HadeHMsAX — 5,6x10% m3s/rog.
3HaueHus: 0XKUJAeMOW TroloBOM 3(PPEKTUBHON 03Bl B KaXIOW TOuke oOciexryeMod TeppuTOopuu
npuBeeHbl B Tabmuie (Tabnuna 33).
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32 JO3A BHYTPEHHEI'O OBJYYEHHA IIPH HUHTIAJSIIMOHHOM
INOCTYIUIEHUU PAJIMOHYKJINIOB B OPT'TAHU3M

Pacuer A03bI BHYTPCHHETO O6Hy‘-IeHI/ISI IIpU MHTaJIIMUOHHOM ITYTH IMOCTYIIJICHHA NPOBOJUJIICA HaA
OCHOBaHHH PaCUYETHBIX 3HAUCHHI CPEAHEr0I0BOM 00bEMHOM aKTUBHOCTH PaIHOHYKJIH/1a OTHOCHTEIILHO
€ro COJICP)KaHUS B MOBEPXHOCTHOM CJIOE ITOYBHI.

Osxumaemas TonoBas 3(pdexkTuBHas 103a OT MOCTYIUICHHS DPAAMOHYKJIMIOB HMHTATSIIHOHHBIM
MyTeM OTPEeIsIach Mo GopMyIie:

Einhi = 2 4i X €inni» (16)

rie:

Einhi — 103a BHyTpEHHETO OOJIy4eHUS MPU WHTAISIUOHHOM MOCTYIUICHUH 1-TO PaIMOHYKIIM/A B
OpraHu3M, 3B/TOI;

q; — TOJI0BOE TIOCTYIUICHUE 1-T0 PaAMOHYKIIN/Ia B OPraHU3M uepe3 AbIXaTelbHbIN TpakT, bk/rox;

€inh,i — JA030BBIH KOO(DQUIMEHT i-TO PaMOHYKIUJIA MPU MOCTYIUIEHUH €r0 MHIaIAlMOHHBIM
nyteM, 3B/bK, 3HaueHHE KOTOPOTO PACCUUTHIBAETCS COTJIACHO MPHIIOKEHUI0 4 «3HaueHUsl JT030BBIX
KOX((UIIMEHTOB, MPEIETIOB T'OJ0BOTO MOCTYIUICHUS C BO3IyXOM M THINEH U JAOMyCTHMONH 0OBEMHOU
AKTUBHOCTH BO BJIBIXa€MOM BO3/1yX€ OTAEJIbHBIX PAIUOHYKINAOB JUIsl KPUTUUYECKUX TPYIIIT HACEIECHUSD)
['mruennyeckux HopMaTuBOB [39].

Bemuuuna TOAOBOIO MOCTYIUICHUA paCCUNTBIBAIACH COTJIACHO BBIPAKCHUIO:
qi = Ay XV, (17)

rue:
q; — TOJI0BOE MOCTYIUIEHHUE 1-TO PaJMOHYKJIMIa B OPraHU3M yepe3 AbIXaTesIbHbIA TPakT, bk/rox;
A,; — cpemHEro1oBas 0ObeMHas AKTUBHOCTD i-TO PaJMOHYKIMIA B aTMOC(hepHOM Bo3ayxe, br/m>;
V — rofioBoii 06beM BJIBIXAaEMOTO BO3yXa, M°, 3HaYeHHE KOTOPOIO PACCUMTBIBAETCS COTJIACHO
HOpMaM myHKTa 66 ['urueHndyeckux HopmMaTusos [39].

CornmacHo pe3ynbTaTaM IPOBEIEHHOTO pacyera, rojoBas oxugaemas >(QQeKTuBHas 103a
BHYTPEHHETO OOJyYEeHHsS] OT WHTAIAIMOHHOTO MOCTYIUICHUS TPU CPEIHUX 3HAYCHUSX TEXHOTCHHBIX
PAaIMOHYKIIUJIOB HA MCCIEAYEMOU TEPPUTOPUU COCTaBUIA 7,0x10° m3B/rox, IpU MaKCUMaJbHBIX
3HAYCHUSIX TEXHOTCHHBIX PAJIMOHYKIIUIOB COCTaBHIIA 1,5x10 M38/ro1. OCHOBHBIM 7103000pa3yoIIUM
PalUOHYKIUAOM SIBIAETCS 239+240py  3yauenwus OXKUJaeMOol TOA0BON 3(PPEKTUBHOM MO3BI B KaXKIOH
TOYKe 00CIIeyeMoii TeppuTopuu npuBeeHsl B Tabnuie (Tadmuma 33)

3.3 103A BHYTPEHHEI'O OBJYYEHHUSA OT NEPOPAJIBHOI'O INOCTYIVIEHUA
PAJMOHYKJ/INJIOB B OPT’TAHU3M

Pacuer oxumaemoit 2¢¢heKTUBHON 03Bl OT MOCTYIICHUS! TEXHOTEHHBIX PaIMOHYKIIUIOB Yepe3
MUIIEBAPUTETHHBIA TPAKT BBITIOIHSUICS 1O (hopMmyJe:

Eingi = X Qingi X €ingi» (18)

rae:

Eingi — 103a BHYTpeHHEro OOJy4eHHs OT MEPOPAIBbHOTO MOCTYIUICHHS 1-TO PAJHOHYKIUAA B
opraHusMm, 3B/Tof;

Qing,i — TO/IOBOE MOCTYIIEHUE 1-TO PAIUOHYKIN/IA C IPOJyKTaMK UTaHust, br/rox;

€ingi — JO030BbIH KOXQQUIMEHT I-r0 paJMOHYKIMIA NpU TOCTYIUIEHMH €r0  Yepes
MUIIeBapUTENbHBIN TpakT, 3B/bK, 3Hau€HHWE KOTOPOrO PACCUMTHIBAECTCS COTJIACHO MPHJIOKEHUIO 4

51



«3HavyeHus J030BbIX KOI(PHUIMEHTOB, MPEIEIOB IOJOBOTO MOCTYIUIEHHS C BO3AYXOM W MHUIIEH U
JOIMYCTUMOW OOBEMHOM AKTHBHOCTH BO BIBIXa€MOM BO3AYXE OTACIBHBIX pPATUOHYKIUAOB s
KPUTUYECKHUX TPYIII HacesieHus» K [ urueHnueckuM Hopmatusam [39].

['o10BO€ MOCTYIUICHHE PATMOHYKIUIOB (ingi ONPEIAEISAETCS MO UX COACPIKAHUIO B OCHOBHBIX
MUIIEBBIX MPOIYKTaX palliOHa M BEIMYMHE FOJI0BOTO MOTPEOJICHUS STUX MPOAYKTOB:

Qingi = Ami X Vp’ (19

re:
A — yaenbHas akTUBHOCTD 1-TO PaJIMOHYKJIM/IA B P-OM MUIIEBOM MPOJIYKTe, BK/KT;
Vp — ro10Boe noTpebiieHne p-ro NpoayKTa IUTaHuUsL, KI/TOL.

B Ttabmune (Tabnuma 32) mpuBeneHbl ycpenaHeHHble o PecnyOnuke Kaszaxcran maHHbie 1O
MUIIEBOMY paIloHy HacenaeHus [55].

Tab6auna 32. CpeaHenynieBbie HOPpMBbI NOTPebJIeHHs MPOAYKTOB nuTaHus B Pecmyoinke Kazaxcran

HaumeHoBaHHe NPOYKTA Mosoko Msico X1ebd Kaprodenb Ogomu DpyKTHI
IMoTpedasieMoe KOJTUYECTBO, KI/TOX 301 78,4 109 100 149 132

CornacHo pe3yibTaTaM MpPOBEAECHHOIO pacyera, rojoBas oxunaemas 3(dQexkTuBHas n03a
BHYTPEHHEro OOJyuyeHUs OT MEpOpPaIbHOIO TMOCTYIUIEHHS TEXHOTEHHBIX pPAJUOHYKIUIOB IHpHU
MaKCUMaJbHBIX 3HaueHuAx He mpesbimaer 0,03 m3B/roa. OCHOBHOM BKJIaa B 103y BHYTPEHHEIO
o0Jy4eHus: OT MEPOPATBHOTO MOCTYIUICHHS BHOCHUT J103a OT IOTPEOJICHHS >KMBOTHOBOIYECKOM
TIPOAYKIMH, TJe OCHOBHBIM J03000pa3ylolluM paauoHyKmuaoMm sBiuserca °Sr (92%). 3uaueHus
OKUIaeMOW TOJ0BOM A(PPEKTUBHON O3Bl B KAXKIOH TOUKE 0OCIEAyeMON TEeppPUTOPUHU NPUBEICHHI B
tabmuie (Tabmuma 33).

Tabaunua 33. PacueTHble 3HaYeHUsI T010BOI Y (PeKTHBHOI 103bI 00 TyHeHH ST

N I'onoBas 3pdekTHBHAS 1032 00J1y4eHUs, M3B/TO]L
TO‘-[;CI/I BHeLIHee TAaMMa- |MHTAJMSIHOHHOE NOCTYIIeHHe | MepopajbHoe nocrynjienue | CymmapHasi rogoBasi
H3JIyYeHHe PaIHOHYKJIUAOB PaIHOHYKJIUAOB 3¢ dexTUBHAA 1032
1 2,5E-04 3,2E-05 3,3E-02 3,3E-02
2 5,6E-04 1,5E-04 2,1E-02 2,2E-02
3 2,9E-04 4,3E-05 1,0E-02 1,0E-02
4 3,6E-04 5,3E-05 1,0E-02 1,0E-02

3.4 TOAOBASA DPOPEKTHUBHASA /J103A HACEJIEHHUSA OT TEXHOI'EHHBIX
PAJNMOHYKJINJIOB, OBPA3OBABIINXCH B PE3YJIbTATE UCIIBITAHUA AJEPHOI'O
OPYXKUA

CymmapHas oxuaaemas cpeaHeronoBas 3(QexTuBHas J03a NpU TMPOKUBAHWU U BeJIEHUE
NesITeIbHOCTH Ha HccieyeMoi Tepputopuu He npesbimaet 0,013 m3B/roa.

Ha ocHoBaHuu pacueToB NOCTpOEHA KapTa CyMMAapHOM ro0Boi 3¢ (eKTUBHOM 03Bl 00TyUeHUs
Ha yenoBeka (PucyHnok 27).
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YcnoBHble 0603HaYeHUsA

D nocenok Bananax

cymapHas rogoBas acdekTuBHan fosa, Mm3s/rog

T
<0,3 0 100 200 400 M

Pucynok 27. CymmapHas rogosasi 3¢ ¢deKTHBHAsI 1032 00,Iy4eHHUsI HA 00cJIelyeMoiil TEPPUTOPUH

Buv1600v1 no pazoeny «Pacuem 003 obnyuenus HaceneHus»

B pesynbrare OlEHKH OXHAAaeMbIX 103 HAa HACEJICHHE MPH YCIOBUU MPONKUBAHUS U BEICHUU
JeATeTLHOCTH Ha uccienyeMoMm ydactke Tepputopun CUII, ycTtaHoBieHO, 4TO OXujaemasi TofoBast
¢ dexTrBHAsS J03a HaA YeNOBEKa MpPH CPEeJHUX M MAKCUMAIbHBIX 3HAYEHHUSX TEXHOTCHHBIX
PaIuOHYKIIMIOB B TIOUBE HE MPEBBIIIAET YPOBEHH BMeIIaTenbcTBa (0,3 M3B 1 OCHOBHOTO TIpeielia 103 Ha
Hacenenre — 1 M3B [39]. OcHoBHOW BKIag B 703y Ha 00CIeIyeMOW TEPPUTOPUH BHOCHT 032
BHYTPEHHET0 OOJyYeHUss OT TEepPOPaTbHOTO TIOCTYIUICHUS, J03000pa3yloOIIMM TEXHOTCHHBIM
PaAMOHYKIIUJIOM SIBIISIETCA 05r ~90%.
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4. TIPOTHO3HASI OLEHKA COCTOSIHUS PAJTUALIMOHHOWM
OBCTAHOBKM PAMIOHA OBCJIEJJOBAHMS

B paznene onmcana mporHo3Has OIeHKa COCTOSIHHUS PaTUaIlMOHHON 00CTAaHOBKH HA TEPPUTOPHH
ydacTka (rmocesiok baaran), IpHiIerampIiero K yroibHoMy MectopoxaeHuio «Kapaxsipay depes 10
net, 50 net u 100 er.

4.1 INPOI'HO3HASA OHEHKA U3MEHEHUA PAJUMALIMOHHOI'O COCTOSAHUA
ITOYBEHHOTI'O ITIOKPOBA

Jlyist mpoTHO3a U3MEHEHHS PAANAIIMOHHON 0OCTAHOBKH MPEIIOIAraeTcs, YT0 N3MEHEHHUE YPOBHS
PaIMOAKTUBHOCTH B OCHOBHOM IPOUCXOJUT BCJIEACTBUE PATUOAKTUBHOTO pacmaja pagdoHYKIHIOB.
V3MeHeHus: YpOBHSI PaIMOAKTUBHOCTH BCIEACTBHE 3ariTyOJIeHUS] paJMOHYKIIN/A, BETPOBOIO MEpeHOCca
U APYTUX BUJIOB MUTPAIIUU HE3HAYNUTEIbHBI, © UMHA MOXHO IPEeHEeOpeYb.

Pacuer u3meHeHNs paguaiiOHHON OOCTAHOBKH MPOBOIMIICS HA CIEAYIONINE MOMEHTHI BPEMEHU:
10 net, 50 et 1 100 ner.

CoxaepxaHue paJiOHYKINIOB B IMOYBE Ha BHIOpAaHHBIE MOMEHTHI BPEMECHH PAaCCUYUTHIBACTCS
coriacHo ¢popmyie:

A(t) = ATeKymee X k, (20)

rue:
Arexymee — YAEIbHAS aKTUBHOCTb PAJIMOHYKIIM/IA B IOYBE HA TEKYLIUMH MOMEHT BpeMeHH, BK/KT;
k — ko3 durrenT, yauThIBaIOLIMI YMCHBIIICHHE aKTUBHOCTH ¢ TeueHueM BpemenH (Tabmuia 34).

Taoauua 34. 3HaueHus NONPaBOYHOT0 KodPunmenta K

Bpewms, ron Paanonykaun
’ QOSr 13YCS 239+240Pu 241Am
10 0,79 0,79 1,00 0,98
50 0,30 0,32 0,99 0,92
100 0,09 0,10 0,97 0,85

4.1.1 IlporHo3Hasi oeHKAa U3MEHEHUs] PAIMAIIMOHHOI0 COCTOSIHUSA MOYBEHHOI0 IOKPOBA HA
TePPUTOPHH ydacTKa (mocesiok banaman), nmpuierammero K yroJbHOMY MeCTOPOKICHHIO
«Kapaxpipa»

Pacyer conepkaHus paiMOHYKJIMJIOB B MO4YBE HAa MOMeHTHI Bpemenu 10 set, 50 net u 100 ner
npoBouiics o dopmysie (20).

MaxkcumasnbHble 3Ha4eHUs MJIOUIaJHOW aKTUBHOCTU PaJIMOHYKJIMJIOB MPEICTABICHBI B Ta0IMILIAX
(Tabmawuma 35).

Tabéauma 35. MakcuMaJbHbIe 3HAYEHHUS IUIOINATHOW AKTHBHOCTH PATUOHYKJINIOB

IMnomagHas aKTHBHOCTE, KBK/M?
Bpemsi, roa BCcg 21 m 239+240p 90g
10 0,047 0,028 0,082 0,345
50 0,019 0,027 0,081 0,131
100 0,006 0,025 0,079 0,039
CoracHo MOJIYUCHHBIM  PE3YyJIbTaTaM, IOCTPOCHBI KapThbl pPacClpeaACIICHUA HJ]OH_[aIlHOI‘/JI

AKTHBHOCTH PAJMOHYKJIUIOB B MOYBEeHHOM mokpoBe uepe3 10, 50 u 100 ner (PucyHok 28 — Pucynok 31).




YcnosHeie 0603HauaHUA YcnoeHLIe 0603HaueHUA
[ nocenox ananan [ nosenok Bansnan
C5137, KEKka.m ’ C5-137, KBKika.M
— co—
O 75 o E © =75

YcnosHLie 0603HaRHAS ) YenosHie 0603Ha4aHs

[ nocas s ] rccari Banin

Cs-137, kBika.m 5 Cs-137, KBKiKa.m

B) uepe3 50 qer; r) uyepe3 100 ser.

Pucynok 28. Pacnipenesienne miomaanoii akrusuocru *’Cs B nouse

YcnoeHuie 0603HaueHUs . YenorHLie 0603HakueHH
[ nocenox Barana~ [ nooenox Barans~

Am-241, KBKine.1 7 Am-241, KBkixe.n

Q <19 Q <19

a) 2026 roxa; 0) uepe3 10 seT;
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YenoBHele 0o3HateHus
[ rooenox saranaw

Am-241, kBrixe.m

Q <19

B) uepe3 50 jeT;

YenorHuie 0603HaueHUs

] e i

Am-241, xBrlxe.m
Q =49

r) yepe3 100 ser.

Pucynok 29. Pacnpenenenne miomaaHoii akTHBHOCTH 2*'Am B mouse

YenorHkie o60anaueHus

P
Pu-238+240, kBr/ke.m

O =41

a) 2026 roa;

YenorHule 0603navenus

[sipasss

Pu-238+240, kBx/ka.m

© =41

B) uepe3 50 jeT;

YcnorHLIe 060IHaUeHMS

] povssinpanss

Pu-239+240, kBK/ka.m

e
O =41 o 200 200u

Yenoemkie 060anaveHus

sonpases

Pu-239+240, kBK/ka.m

© =41

r) uepe3 100 ser.

Pucynok 30. Pacnpeneiienne miomaanoii aktupnocta 2°*2°Pu g nouse
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YenoeHble 0603HaueHUA 3 YenoeHble 0603Ha4eHUA

o6ozHaueHUs

Bananan

B) 4epe3 50 jeT; r) 4epe3 100 qeT.

Pucynok 31. Pacnipenesienue miomaanoii akrusuoctu *Sr B nouse

CornacHo nony4eHHbIM AaHHbIM (Pucynok 28 — PucyHok 31), akTuBHOCTS paauonykiuaos 3/Cs,
241 Am, 239240py i %0Sr paspese 100 neT He yBeOUUUTCHL.

Bvi6oowr no paszoeny «llpocrnosnas oyeHka usmeHeHus paouayuoOHHO20 COCMOAHUAL NOYEEHHO20
HOKPOBa»

CormacHO pacuéTHOW OLIEHKE, COJEp)KaHWE MCKYCCTBEHHBIX DPAJUOHYKIUIOB B IIOYBE Ha
TEpPPUTOPUU y4acTKa (Iocenok bananan), puiierarwuero K yroabHoMy MecTopokaeHuto «Kapaxbipa»
yepe3 10, 50 u 100 net He yBenuuuTcs M He OyIeT MPeBBIIATh MOKa3aTesel sl OLIEHKH COCTOSIHUS

TI0YB, YKa3aHHBIX B « KPUTEPHAX OLEHKH SKOIOTHIECKOH 06CTaHOBKH TeppHTOpHiiy s =/Cs, 241 Am,
239+240Pu " QOSr [40]

4.2 TIPOTHO3 W3MEHEHHUS TOJOBOW D®PEKTHUBHOMN J03bI B PAHOHE
OBCJIEJJOBAHUA

Jlns mporuo3a M3MEeHEeHUs paAuallMOHHOW 0OCTaHOBKU MPEATNOaraeTcs, YT0 HU3MEHEHUE YPOBHS
pPaauoOaKTUBHOCTA B OCHOBHOM IMPOMCXOAMT BCIIEJACTBUE PAJIUOAKTHUBHOTO paclaja paJuOHYKIUAOB.
W3menenust ypoBHS paiiOaKTUBHOCTU BCIIEJICTBUE 3ariayOsIeHUs paJuoOHYKIINAa, BETPOBOTO IepeHoca
U IPYTUX BUJIOB MUTPAIMN HE3HAUUTEIHHBI 1 HIMHU MOXKHO TIpeHeOpeUb.
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Pacuer nsmenenus romoBoi 3(PEKTUBHON 03Bl HA 0OCIIEIYEMON TEPPUTOPUH MPOBOAMIICS HA
cienyromue MoMeHThl BpemeHu: 10 e, 50 ner u 100 ner.

Tadsmua 36. 3naveHus K03 PUIHEHTA, YIHTHIBAIOIIET0 YMEHbLIEHHE AKTHBHOCTH ¢ TeYeHHEM BpeMeHH

Bpems, rog 0gy BCg Pannouyinna 239+240p 21Am
10 0,79 0,79 1,00 0,98
50 0,30 0,32 0,99 0,92
100 0,09 0,10 0,97 0,85

[Tporuo3 u3MeHeHus 0xKKuaaeMoil roJoBor 3P PeKTUBHOM 1036l HA 00CIETYEMOI TEPPUTOPUU TTPU
CpCAHUX U MAKCHMAJIBHBIX 3HAYCHHUAX COACPIKAHUA PAJUOHYKIMIAOB B IIOYUBC IPUBCIACH B Taﬁnnue
(Tabmauma 37).

Tadauna 37. [Iporuo3 n3mMeHeHus 0:kuIaeMoii rooBoii 3¢ (PeKTUBHOI 103bI HA 00C/IeyeMOil TepPUTOPUH

Bpewms, roa 2TAMm | %?&CKT“BHMI A% Mnga/chSOrIl | 233+240p
CpenHue 3HAYEHUSI
10 2,8x10* 1,8x103 1,3x107? 1,9x10*
50 2,6x10 7,5x10 4,9x1073 1,8x10*
100 2,4x10 2,3x10" 1,5x107° 1,8x10*
MaxkcuMaibHble 3HAYEHUST
10 3,1x10* 2,0x103 2,4x107? 3,9x10*
50 2,9x10 8,1x10* 9,2x107° 3,9x10*
100 2,7x10* 2,5x10* 2,7x107° 3,8x10*

CornacHO MOJYYEeHHBIM pe3yJbTaTaM HOCTPOSHBI KapThl CYMMapHOW TOJIOBOH 3(QeKTHBHON
10361 00yuenus yepe3 10-100 ner (Pucynok 32).

YenosHbie 06o3HaueHns YenosHble 06o3naveHns

[ nocencx bananan

Cymapwan rogosan JbdexTuanan qoa, ulairon

@ <03
a) 2026 ron 0) uepes 10-100 mer

Pucynox 32. IIporno3nasi cymmapHas ronosast 3¢ deKTHBHasI 1032 00, Ty4eHHsI HA 00CJIelyeMol TePPUTOPHH

Bw1600b1 no pazoeny «Illpoeno3 usmenenus 2000601 3¢hghexmuenoil 003vi 8 palioHe 00C1e008aAHUI»
CormacHo pac4eTHOM OIIEHKE, OCHOBHOM BKJIAJ] B CYMMAapHYIO T0JI0BYIO (D PEKTUBHYIO 103y
BHOCHT /1032 BHYTPEHHETO 00JTyUeHHUs OT TIEpOPaIbHOTO OCTYIIIEHNS paMORYKIHaa 2OST.
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5. PEKOMEHIALIAM 110 JUKBUJIALIAU MMOCJIEJICTBUI UCIBITAHUI

[To pe3ynbpTaTaM KOMILIEKCHOTO IKOJIOTUYECKOTO OOCIIEIOBAHMS 3€MEJIBHOTO y4acTKa MOCEIOK
bananan o6mieit ruomaapio 400 ra 3HaYeHHE rogoBor d(HPEKTUBHON JT03bI HA YEIIOBEKA COCTABIISICT
menee 0,3 M3B/TOA OT TEXHOTCHHBIX PAaJUOHYKINIOB, 00pPa30BABIIMXCS B PE3yIbTAaTe HCIBITAHUN
SIEPHOTO OPYKHS, CIICOBATEIBHO, JaHHAS TEPPUTOPHUS HE MPEACTABIIACT PAIHAIMOHHON OMACHOCTH
JUTSL HACETICHUSI ¥ He TpeOyeT MPUMEHEHUsS MEPONPHSITHIA 10 JIMKBUAAINN MTOCIEICTBII HCIIBITAHHHA
SICPHOTO OPYKHS MM OIPAaHHYCHHIO JOCTyIa K PaJId0aKTHBHO—3arps3HeHHbIM yuacTkaMm (PucyHok
27).
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6. OITIPEAEJIEHUE 3EMEJIBHBIX YYACTKOB, IPEJACTABJIAIOIINX
PAAJNAIIMOHHYIO OTACHOCTD JJIA HACEJIEHUA, U 3EMEJIBHBIX
YYACTKOB, HE ITPEACTABJIAIOIINX PAJIMAITMOHHY IO OITACHOCTD
JJISA HACEJIEHUA

Cornacno KpurepusM oLieHKH IKOJIOTHYECKOW 00CTAaHOBKU TEPPUTOPUI, OCHOBHBIM KPUTEPHUEM,
XapaKTepU3YIOIIUM CTEHEHb PAJUOIKOJIOTHYECKON Oe30MacCHOCTH 4YeJIOBEKa, IMPOXKUBAIOILIEro Ha
3arpsA3HEHHON TEPPUTOPHH, SIBIAETCS CPEeIHEro10Boe 3HaYeHHE 3(PPEKTUBHOM 03Bl OT TEXHOTCHHBIX
UCTOYHUKOB MOHU3UPYIOIIUX U3ITyYSHUH.

Ha o6cnenoBannoii Tepputopun CUIT 3emenbHble y4acTKH AEISATCSA HA J1Ba BHJIA [0 apaMeTpy
roJI0BOr0 3HaueHUsI 3((HEKTUBHOMN 103bl OT TEXHOTCHHBIX UCTOUHUKOB HOHU3UPYIOIUX U3TyUEHUI:

1) yyacTku, KOTOpbIE HE MPEACTABIAIOT PAJUALMOHHON OMACHOCTH JUIsl HACEIEHMs, B IPEeax
KOTOPBIX 3HaueHHe ronoBoi 3(p(eKTUBHOW 1036l Ha yenoBeka cocraBisier MeHee 0,3 M3B/rox oT
TEXHOTEHHBIX PaTUOHYKIINOB, 00pa30BaBIINXCS B PE3YIbTATE HCIIBITAHUH SIEPHOTO OPYIKHS;

2) y4yacTKH, KOTOpbIE MPEACTAaBIAIOT PaJUallMOHHYIO OMNACHOCTh JAJIS HACeleHHUs, B Iperenax
KOTOPBIX TO70Bast 3pPeKTUBHAS 7032 HA 4YeJioBeKa cocTaBisieT cBbime 0,3 M3B/TOJ OT TEXHOTCHHBIX
PalMOHYKJIUJOB, 00Pa30BaBIINXCS B PE3YJIbTAaTE UCIIBITAHUI SIEPHOTO OPYKUSI.

[To pe3ynpTaTaM KOMILIEKCHOTO KOJIOTUYECKOTO OOCIIETOBAHMS 3€MEBHOTO YYacTKa MOCEIOK
bananan o6meit miomansio 400 ra 3HaueHue rojoBoi 3PQPEeKTUBHOM 1036l HA YEIOBEKA COCTABISAET
meree 0,3 M3B/TOA OT TEXHOTCHHBIX PATUOHYKIUAOB, 00pPa30BaBIIMXCS B PE3YJIbTAaTe HCIBITAHUN
SJIEPHOTO OPY’KUs, CIEJOBATENbHO, JJaHHAS TEPPUTOPUS HE NPEACTABISIET PaJUallMOHHON OMacHOCTH
st Hacenenus (Pucynok 27).
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3AK/IIOYEHUE

B pamkax skosiornyeckoro oOcCi€nOBaHUS IPOBENEHA OLEHKAa pagUallMOHHOIO COCTOSHUS
OKPY’KAOIICH CpeJbl B Mpejenax 00CIeayeMoro yJacTka «mocenok bamanany, odmei miomaapio 400
ra, pacnojioxkeHHoro Ha teppuropun CHII, cornmacHo MeTOauKe MO NPOBEACHHUIO KOMIUIEKCHOI'O
9KOJIOTUYECKOT0 00CIIE€J0BaHUS TEPPUTOPUI, HA KOTOPBIX POBOAUIIMCH UCIIBITAHUS SJIEPHOTO OPYXKHUS,
yTBepKIeHHO# npukazoM Munuctpa suepretuku PK ot 08.04.2022 r. Ne 126 [2], mpoBezeH pacyet 103
00JIy4eHusl HaceJIeH!s, IPEACTaBICHa IPOTHO3HAs OLEHKA COCTOSIHMS PaMallMOHHOW OOCTaHOBKHU Ha
TEPPUTOPUN OOCIICTOBAHHS.

B pesynbTare nmpoBeneHHBIX pabOT YCTaHOBJIEHO, YTO Ha OOCIEAyeMOM YYacTKe «IIOCEIOK
Bbanaman», obmeit miomanpto 400 ra, 3HaUeHHE CpeHEro0Boi 3(h(PeKTUBHOM 103bI OT TEXHOTCHHBIX
PaMOHYKIUJOB, 00pa30BaBIIUXCs B Pe3yJIbTaTe UCHBITAHUN SAEPHOrO Opyskus, He npesbimaeT 0,3
m3B/ron. 3uayenue 0,3 M3B/Tof SABISETCS MOPOTOBBIM YPOBHEM BMEIIATENILCTBA, NPU MPEBBIIICHUN
KOTOpOro TpeOyercsi MpOBEACHUE 3allUTHBIX MEPOIPHUITUH C ILEJbl0 OrpaHUYeHHs] OOIydeHUs
HaCeJIeHHUs, B COOTBETCTBHM C mpuiokeHHeM 16 «HopmaTuBbl BMelIaTenbcTBa Ha 3arps3HEHHBIX
TeppUTOpUsAx» K ['urnennueckum Hopmarusam [39]. Takum oO6pazom, Ha 00CIEI0OBAHHOM TEPPUTOPUU
HET HEOOXOJMMOCTH B TPOBEICHHH MEPONPHUATHH MO 00ECICYCHHIO paJUallMOHHON 0e30macHOCTH
HaceJleHUs U JIMKBUJALMU TOCJIEACTBUN SIEPHBIX MCIBITAHUM, CIIE€OBATEIbHO, TEPPUTOPUS
MOTEHIIMATIBLHO MOXET OBITh BBIBE/IEHA U3 KaTeropuu 3emens 3anaca CUIL.
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