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BBEJAEHHUE

Marepuansl  KOMIUIGKCHOTO  JKOJIOTHYECKOTO  OOCIENOBaHUS  3€MEIBHOIO0  ydacTKa
JIDTI35+mopora, obmiei miomanpo 525,57 ra, MOATOTOBJICHBI HAa OCHOBAHHH JIOTOBOpPA MEXIY
AxknmonepHabiM obmiectBoM «Kapakbeipa» u PecnyOiauKkaHCKUM TOCyIapCTBEHHBIM MPEANPUATHEM HA
IpaBe X03MCTBEHHOTO BeneHus « HarmonanbHbIN saepHbId eHTp Pecnyonuku 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
3emenbHOTO yuactka JIDII35+mopora, obmieit miomansio 525,57 ra, pacosio)KeHHOTO Ha TEPPUTOPUHU
CUII, noaroTroBjeHHBIE COTJIACHO METOJMKE [0 MPOBEICHUIO KOMIUIEKCHOTO 3KOJIOTHYECKOTO
o0cre0BaHuUsl TEPPUTOPUH, HA KOTOPBIX TPOBOJAUIUCH UCIIBITAHUS SJIEPHOTO OPYKHUS, YTBEPKICHHOU
npukazom Munucrpa suepreruku PK ot 08.04.2022 r. Ne 126 [2].

B coctaB paboT KOMIIEKCHOTO 3KOJIOTUYECKOT0 00CIeA0BAHUS BXOIAT HECKOJIBKO ATAIOB:

1) oOrrast xapakTepuCTHKa paiioHa 00CIICIOBAHHUS,

2) olleHKa paANallMOHHOTO COCTOSIHUSL OKPYKAIOIIEH CPeIbl;

3) pacuer 103 00JIy4YCHHUS;

4) mporHo3Hasi OlEHKa COCTOSHUS paIUaIlIOHHON 00CTaHOBKH pailoHa 00cie10BaHuS;

5) pekoMeHIaIuu 10 JIMKBUAIIMHU TTOCIIEICTBUM UCTIBITAHUHN SIEPHOTO OPYKHUS;

6) ompenereHHE 3eMEJIbHBIX YYacTKOB, MPEJCTABIAIOIINX PAJAUALUOHHYIO OMACHOCTH IS
HACCJICHUs, Ha KOTOPBIX HEOOXOMHWMO BBITIOJNHATH MEPONPHUATHS IO JIMKBUIAIWUU TIOCICICTBUN
UCIBITAHUN SACPHOTO OPYXKHS, MU 3EMEINbHBIX YYacCTKOB, HE MPEICTABISAIONUINX pPaJdalMOHHYIO
OMaCHOCTD JIJIsl HACEJICHHUS.



1. OBIIASI XAPAKTEPUCTUKA PAHOHA OBCJIEJJOBAHUS

1.1 AJMHUHUCTPATUBHO-TEOTPA®UYECKOE PACHOJIO)KEHUE PAWOHA
OBCJIEJIOBAHMS

OO6cnemyeMblii y4acTOK HAXOAWUTCS Ha TEPPUTOPUHM HUCHBITaTENbHOM muomanku «bamamany,
pacnoIoKeHHOH B mpenenax ObiBmiero CeMHUITaIaTHHCKOTO MCHBITATEIFHOTO TONMToHA. B mepuox ¢
1965 mo 1989 rr. Ha miuomanke «banaman» NOpPOBOAWINCH TOA3EMHBIEC SIEPHBIE HCIIBITAHUSA B
BEPTHKAJIBHBIX BBIPAOOTKAaX — CKBaXHHAX [3]. AJMUHHCTPAaTHBHO YYacCTOK BXOJUT B COCTaB
KoxkenTayckoro cenbckoro okpyra, paiiona XXanacemeii oonactu Abait Pecniy6inku Kazaxcran. O6mas
IUIOINaAb 00CIeyeMoro yuactka cocrasisier 525,57 ra (Pucynok 1).
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Pucynox 1. Cxema pacnoJioskeHHsI y4acTKa 00c1e0BaHUsI HA aAMUHUCTPAaTHBHON KapTe Pecnmydankn Kazaxcran



I'pannmna ydactka oOciieoBaHMSI yCTaHOBJIEHA COTJIACHO KaTajory KOOPAMHAT ITOBOPOTHBIX
TOYEK, IMPEJCTaBICHHOro 3akazyukoM. /s BepuduKanuu NaHHBIX U YTOYHEHHS TPAHHUI[ Y4acTKa
UCTIONIb30BAMCH CBEJICHMS, Pa3MEIICHHBIE Ha MOpTajle €JUHOW rocyJapCcTBEHHON MH(OPMALMOHHOM
cucremsl Pecniyonuku Kazaxcran « Exunsiii ['ocynapcrBennsiii Kagactp Hensmxkumoctuy [4]. OOmmii
BHUJI y4acTKa OOCIIeIOBaHUS M CXeMa PACIOJIOKEHHS MTOBOPOTHBIX TOYEK IPEICTABICHBI HA PUCYHKE
(Pucynok 2).
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D Nan 35 + popora

O noBOPOTHbIE TOUKM ; : “raly 0 500 1000 2000 m

Pucynok 2. Cxema pacnosiokeHusi IOBOPOTHBIX TOYEK Y4ACTKa 06c/1e10BaHNS

Katasor reorpaduyecknx KOOpIUHAT HOBOPOTHBIX TOUEK ydacTKa 00CIIeJOBaHHUS IIPECTABIICH B
tabmuie (Tabmuua 1).

Taoauua 1. Feorpacbnlleclme KOOPAMHATBI MOBOPOTHBIX TOYEK 06CJ’ICI[yCMOFO 3€MEJIBHOI'0 yUYacTKa

I'eorpadguueckue KOOPAMHATHI
Ne ToukH ceBepHas IMPOTA BOCTOYHAsS 10JITOTA
1 50 08 09,02 78 43 59,40
2 50 08 09,17 78 44 14,96
3 50 02 27,64 78 44 25,20
4 50 02 27,11 78 43 58,83
5 50 02 29,96 78 43 56,41




I'eorpaguyeckue KOOPANHATHI

Ne TouKkH ceBepHasi MIMPOTa BOCTOYHAas 10JIT0TA
6 50 07 18,39 78 43 51,60
7 50 07 18,62 78 44 02,01

1.2 TEOMOP®OJIOTHYECKASI XAPAKTEPUCTHUKA PAMOHA OBCJIEJJOBAHUA

B reomopgosioruueckoM OTHOIICHHU OOCIIEAyeMblii yU4aCTOK MPHHAIICKUT CEBEPO-BOCTOUHOM
okpanne Kazaxckoro Haropbst win LeHTpanbHo-Ka3axcraHCKOro MeinKoCOMOYHHKA, MPEICTaBICHHOTO
B IIEJIOM CJTa00pacwICHEHHBIM peibedoM, CHOPMUPOBAHHBIM B OCHOBHOM B UeTBEpTHUHOE Bpems. Ha
UCCIICIOBAHHOM TEPPUTOPHH UMEIOT MECTO MPUCYIIHE MEIKOCOIIOYHUKY J1Ba MOP()OTCHETHUSCKHX THIIA
penbeda IeHyIalMOHHO-3PO3HMOHHBIN U aKKyMYJISITUBHBIH (PUCyHOK 3).
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NONOTOBONHUGTAN ANMIDBUANLHASA PABHMHA BTOPOF HaANCAMeHHOM Teppack: gonnHa p.lliarax
LHO-NPOF

AenioBuanbHbie M [eNioBHANEHO-NPONIOBMANLHbIE PABHUHE!

I: JHULLA 038PHBIX KOTNOBMH G KOMNNEKEOM Teppac

Pucynok 3. I'eomopdosiornyeckas cxema o6ciieyeMoii TEppUTOPHH

Jlenyoayuonno-spo3uonnsiti  pervedh.  ITOT  TUN  penbeda  MPEACTABICH  HU3KUM
MEJIKOCOITOYHUKOM M BBIIENAETCS TOJBKO B CeBEpHOW yacTH Teppuropuu. OH mpeacTaBisieT coOon
pe3yJbTaT JIEeHYJIAIMOHHO-3PO3HOHHBIX MpoleccoB Ha (QoHe obmero mnoabéma lLleHTpampHOTrO
Kazaxcrana, ocoOEHHO aKTMBHO MPOSIBUBLIMXCS B UYETBEPTHMYHOE BpeMs Ha IUIOIIAIM Pa3BUTHUA
ME3030MCKOIl NOBEPXHOCTH M KOHTHHEHTAJIBHOTO BBIPABHUBAHUS JICHYAALMOHHBIX ITOBEPXHOCTEU
MajieoreHa u HeoreHa.

Tlonoeoxoamucmolii pervedh UMEET MECTO HA CEBEPHOI YacCTH TEPPUTOPUH. DTOT peibed pa3BUT
Ha BEPXHHUX MEJI-I0LIEHOBBIX 00pa30BaHUSIX U pacroiaraeTcs Ha abcomoTHbIX BbicoTax oT 300 no 376
M. Otmeuaercs oOlee MOHM)KEHHE YpOBHS peibeda Ha ceBep U CeBEepO-BOCTOK. MakcHUMabHbIE
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BBICOTHI HAOJIIOAIOTCA B 3al1aJHOM YacTU TEPPUTOPUHU HA TUIOLIAAAX PA3BUTHS S0LICHOBBIX OTIOKEHUH,
IZ€ BBIACIAIOTCS JABE KPYIHBIE M30METPUYHBIC B IUIAHE COIKM C OYEHb IIOJOTMMHU CKJIIOHAMHU,
HNepexoAsliMMU B IUIATOOOPa3HyI CIIA0OBOJHUCTYIO IOBEPXHOCTb. XAapaKTEpHBIM SBIISETCS
00pa3oBaHUe OTICIBHBIX CTPYKTYPHBIX (hopM penbeda Ha ydacTKax pa3BUTHs CIMBHBIX IMECYAHUKOB,
rpaBequToB, Opekunii. OCOOEHHOCTBIO penbeda SBIAETCS HATUYUE MHOXKECTBA OTAEIbHBIX
U30METPUYHBIX IIOJOTUX XOJMOB, pPACWICHEHHBIX pPA3HOHAINPABICHHBIMU CYXMMHM JIOTaMH U
CEJIOBUHAMHU.

Axxymynamuenviil peavegh. bonpas 4acTb TEPPUTOPUI MPEACTaBICHA PA3IMYHBIME (OpPMAMU
aKKyMyJsaTHBHOrO penbeda. Ilo Bospacty u  MOpQONOruM BBIIENAIOTCA: IOJIOrOBOJIHUCTAS
AJUIIOBUAJILHO-TIPOJIIOBUAIIBHAS. PABHUHA, PABHHUHBI JIEJIIOBUAJIBHBIC U JEIIOBUAIILHO-IIPOIIOBUAIIBHBIC,
IIOBEPXHOCTHU IIOWM COBPEMEHHBIX BOJOTOKOB, JHHILA O3€PHBIX KOTJIOBUH C KOMILIEKCOM Teppac.

JlentoBualibHbIE U AETI0BUATILHO-TIPOJIIOBUATIbHBIE pABHUHBI pACIIPOCTPaHEHbl NOBceMecTHO. OHU
BCEr'/la HAKJIOHHBI U OKaNMIISIFOT HU3KUN MEJIKOCONOYHHUK Ha YPOBHE MOBEPXHOCTH AJUIFOBUANIBHBIX U
ALTIOBUAIHO-TIPOJIIOBUATIBHBIX  paBHUH. [lOBEepXHOCTh HUICH(OB M KOHTHUHEHTAIBHBIX JEIBT
cJ1a00BOJIHUCTAsA, TYCTO U3pe3aHHast HeriyOOKMMHU BOJJIOTOKAMH U CyXUMHU PYyCIIaMH.

[ToiiMBl COBpPEMEHHBIX BOJIOTOKOB IPUYPOYEHBI K JABYM O€3bIMSHHBIM peukaM. Mcroku ux
HaXOZATCSl Ha BOCTOYHOM CKJIOHE MEJIKOCOIIOYHOI'O0 MACCHBA C TPUAHTYJISLMOHHBIM IIYHKTOM 376 M
(Morumna). IlpoTsskeHHOCTh OJHOM M3 HMX, BHAJArONIed B OE3BIMSHHYIO O3€PHYIO KOTJIOBHHY Y
CEBEpHOTO TIOJHOXKbs YIOMSHYTOTO MaccuBa, cocraBisier 9 km. Jlpyras, ayrooOpa3HO H3ruodasch
[apaJuIeJIbHO IIEPBOM, YXOAUT Ha CEBEP 3a MPEAEIIbl TEPPUTOPUN U 3aKAHUYMBAETCS TAK)KE B 03€PHOU
KOTJIOBHHE AJaKojb. [[OBEPXHOCTH AETIOBHATLHO-TIPONIOBHAIBHBIX NUICH()OB UMEIOT M3BUIIMCTHIN
xapaktep. [lllupuna ux konednaercs or 100 M 10 2 kM. Ha HEKOTOpBIX yyacTkax B MOWMax OTYETIMBO
BBIJICJISIETCS] COBEPILIEHHO JIUIIEHHAs] PACTUTEIBHOCTH HHM3Kas MOWMa W COXpaHUBIIMECS (pparMeHTHI
BBICOKOM. Pyciia peyek U3BMIINCTBIE, YETKO BBIPAXKEHHbIE Ha 00111eM (hOHE MOWM, BBIIIOJIHEHBI IECUaHO-
rajiedHbIM MaTepuaiom [5].

1.3 OKPYXAIOIIAS CPEJA M TMPUPOJHAS IIEHHOCTHh PAHOHA
OBCJIEJOBAHMUA

1.3.1 XapakTepucTHKAa KIUMATHYECKUX YCJIOBHI1 BO3AYIIHOM Cpebl

OO6cnenyeMblil yyacTOK pacroiiokKeH B aMUHUCTPATUBHBIX I'paHuLiax obnactu Abai. [Toatomy
JUISL COCTaBJIEHUSI KJIMMAaTHUYECKON XapaKTEpUCTHUKU HCCIEAYEMOTo ydacTKa HCIIOJIb30BaHbI CPEAHHE
3Ha4YeHUsI OCHOBHBIX METEOPOJIOTHYECKUX MTapaMeTpoB OMrKaiiiiero HaceJaeHHOro myHkra . Cemusipka
(o6mactp AGait). MeTeoposornyeckue JaHHbIC TMPeOCTaBICHbI PecyOInKaHCKUM TOCYAapCTBEHHBIM
npennpustieM «Kasrugpomer» 3a mepuon ¢ 1988 r. mo 2025 r. mo pesyiapraTaM MHOTIOJETHHX
MOHHUTOPHHTOBBIX HAOJIOIEHUI Ha METEOPOJIOTHIECKUX CTAHIIUAX B STOM HACEICHHOM ITyHKTE.

Knumar Ha y4acTke oOciemoBanus, cornacHo kiaccudukanuu mo Kemneny — Dfb terumbrit
BJIQKHBI KOHTHHEHTATLHBIN (Pe3KO-KOHTUHEHTAIBHBIH ). 3MMa X0JI0JHAs M TPOIoDKUTENbHAsS. Camblit
XOJIOAHBIN MecsI] — SHBapb, CO CPEAHEMECIUHON TemrnepaTypoil Bo3ayxa -12 + -17 °C, B HEKOTOPBIX
MmecTtax -23 + -27 °C. TemmepaTypa caMoro TeIuioro mecsma, utons 15 + 24 °C. MuHHMaIbHBIC
TeMIeparypsl Bo3ayxa 3uMoit gocturatot -20 + -32 °C, a aOCOMOTHBII MUHUMYM B OT/EIbHbBIE 3UMBI
nocturaet -51 + -54 °C. AGcomoTHasi MakCUMallbHas TeMIeparypa Bo3ayxa gocturaer 35 + 45 °C.
Tenmblit mepuos co cpefHel cyTouHoi Temneparypoii Boitie 0 °C Ha ceBepo-BOCTOKE 00IACTH ITUTCS
MmenbIie 200 nHel (TopHbIe, MOMYMYCThIHHBIE U ITyCTHIHHBIE PAWOHBI).

OCHOBHBIE ~ KIIUMATUYECKHE XapaKTEPUCTHUKU MeTeoposioruueckoil cranimun Cemuspka
npescTabieHsl B Tabnuie (Tabmuma 2).

Tadanua 2. OcHOBHBIE KINMAaTHYeCKHE XaPAKTEPHCTUKH MeTeopPoJIornieckoii cranmun n. Cemusipka

n/n IMapameTpsl 3HaveHust
1 | CpemHeromoBoe KOJIHMYECTBO OCAIKOB 214 mm
2 MakcruMaabHOE KOJIMYECTBO OCaAKOB B CYTKHU 58,5 Mm
3 CpenHee KOJIMYECTBO JHEH C TOKIEM B oy 88 nHeill B rogy
4 | CpenHeronioBasi BRICOTa CHe)KHOT'O TIOKPOBa 54 cm




n/n IMapameTpnl 3HaveHust
5 | Ilepuon cHeromasa OKTSIOpb — anpeib
6 | CpenHeronoBoe KOJIMYECTBO JTHEH ¢ TBEPABIMHU OCAIKAMU 66 nHeit
7 | CpenHeroioBoe KOJIMYECTBO JTHEW C KHUIAKHUMHU OCAKaMU 132 nueit
8 | CpenHsisi OTHOCHUTENBHASI BIaKHOCTh BO3/1yXa 64%
9 | CpenHee KOIMYECTBO SICHBIX JHEH 28 nHei
10 | Ilpeobnanaroniee HanpaBIeHUE BETPa IOr0-BOCTOUHOE
11 | AOcomoTHas MakcUMaJIbHasi CKOPOCTh BETpa 40 m/c
12 | AOcomnoTHas MakcUMallbHasi TEMIIEPATypa BO3ayXa 42,0 °C
13 | MakcumManbHas CpeiHECYTOUHasl TeMIIepaTypa BO3ayxa 32,0°C
14 | CpenneronoBasi TemnepaTypa 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) mpeobnamgaroT Haj ocajakamu
xononuoro (XII-111). Dto sBnseTcs xapakTepHbIM MPU3HAKOM KOHTHHEHTAIbHOU 001acTH. MakcumMyMm
0CaJIKOB Ha OOJIBIIICH YaCTH TSPPUTOPHH MIPUXOISITCS HA JICTO, Yallle BCEro Ha BTOPYIO IMOJIOBHHY.

CpenHsis MHOTOJICTHSISI MeCsiuHAas TeMmIlepaTypa BO3AyXa M KOJIHMYECTBO OCaJIKOB Ha
MeTeopostoruueckux craniusx Cemuspka npejacrarieHsl B Tabnuie (Tabmuma 3).

Taoauua 3. CpeaHssi MHOTOJIETHSISA MECSTYHAS TEMIIEPATYPA BO3yXa M KOJIMYECTBO 0CAKOB HA METEOPOJIOTMYECKOi
cranmuu CeMusipka

Mecsing | 1 11 \Y Vv Vi VII | VI IX X Xl X1 Tox
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 | 124 | 17,1 | 175 | 12,6 | 2135

Cpennue ckopocTu BeTpa paBHbl 2-5 M/c. O1HaKO B OT/IEIbHBIX paiiloHax 001acTH CUIIbHBIE BETPHI
(15 M/c u Gonbie) He ABISAIOTCS MCKITIOYEHHEM. B cpemHem 3a rog Ha OOJbIIEH 4acTH TEPPUTOPHH
o0acT npeolIaaroT BETPBI F0Or0-BOCTOUHBIX M F0XKHBIX HAalpaBJIeHUH, B F0)KHOM 4acTH — BOCTOUHBIE
U CEBEPO-BOCTOYHBIE.

1.3.2 XapakTepucTHKa BOTHBIX PECYPCOB

1.3.2.1 Boouwvie o6vexkmul

WcxomHBIM HCTOYHUKOM WH(OpMAIUU JJIs1 UASHTH(UKAITUN TTOBEPXHOCTHBIX BOJIHBIX O0OBEKTOB,
OTIpeIeIEHUH MX KOJHYECTBA M MECTOPACIIONIOKEHHs MOCIyXuia Tornorpadudeckas kapra M-44-B
macitada 1:500000.

B menom tepputopusi pacnoiiokeHUs 00CIeAyeMOro 3eMeNbHOr0 ydacTKa OTHOCHTCS K 30HE
HEJIOCTATOYHOTO YBIAKHEHUSI C OTHOCHTEIBHO MAaJIbIM KOJMYECTBOM aTMOC(EpPHBIX OCaIKOB U
COBEpIIIeHHO OeTHOI MOBEpXHOCTHBIMU BOAaMU. [ uaporpadudeckas ceTh MpeacTaBieHa HEOONbIIUM
KOJIMYECTBOM MAJIbIX 03€p U OC3bIMSHHBIX PyYbEB.

Ozepa mpencTaBisitoT co0oil Menkue, OmoIe00pa3Hble KOTIOBHHBI, 3allOJIHEHHBIE TOPHKO-
COJIEHOM BOJIOW. bepera v JHUIIA UX TOKPBITHI BA3KUM UIMCTHIM MaTepruanoM. OTHOCSATCS OHU K MaJIbIM
o3epawm, oAbk A0 4 kM. [Tutanue 03€p MPOUCXOJIUT 32 CUET AaTMOC(EPHBIX OCATKOB U CTOKA TATBIX
CHETOBBIX BOJI C HEOOJBIIUX MECTHBIX OacceifHOB. JloJii TPYHTOBOTO CTOKa B NMUTAHUM O3€pP, KaKk
MpaBUJIO, Maja, a WHOTJA COBEPIICHHO OTCYTCTBYeT. B 3acymimuBoe Bpemsi OONBIIMHCTBO O3€p
BBICBIXaeT, 00pa3ysi 3aMKHYTBIE CYXHUE BIIaIMHBI, TOKPHITHIC OEITBIMA KOPOUKAMH COJIOHIIOB U COJICH UITH
TpaBSAHHUCTbIE MOHWXKEHUS. Ha MOBEPXHOCTH O03€pHBIX BHAJMH MOBCEMECTHO PAa3BUTHI COJOHIIBI U
COJIOHYAKH XJIOPHIHO-Cyb(aTHoro Trma [6, 7].

Pyubn nMeOT BpeMEHHbIE BOJOTOKH, CBSI3aHHBIE C BECEHHUMHU MABOJKAMHM M TMEpUOJaMU
OOMJIBHOTO BBHITIQZICHUST NOXAeH. Pycna pydpeB, kak mpaBuiio, UMEIOT HEOOJIBITYIO MPOTSKEHHOCTD.
N3BunmncTOCTh pyubeB yMepeHHas. B nepuoa neTHel MeXeHU MPOUCXOIUT MOJIHOE MPEKpAIlleHUe UX
MMOBEPXHOCTHOTO CTOKA.



Ha ob6cnenyemoii TeppuTOprr pacipoCTpaHEHbI BOJIBI TIECTPOH MUHEPATH3AIlUN, CPEAN KOTOPBIX
Hpeo6na;[a}0T COJICHBIC OO pacCoOJIOB. bonbpntas gacte MOBCPXHOCTHBIX BOJ OTHOCHUTCA K XJIOPUIAHO-
cynbdaTHOMY | CYJIb()ATHO-XJIOPUIHOMY THITY Pa3IMUYHOIO KATHOHHOTO cocTasa [7].

1.3.2.2 I'uopozeonocua

B paiione pacnonoxenus tpaccel JIOII BbIIenstOTCA ABa TUIPOTrE€OJOTMUYECKUX KOMILIEKCA,
HEPEJIKO CBA3aHHBIX MEX Ty c000i, MOTHOCTHIO /10 100-150 M. K mepBoMy KOMILIEKCY OTHOCSTCS BOJBI,
3aJIeralonue B JIOKAJIbHBIX THIPOTEOJIOTMYECKUX OacceiiHax. Bmemaromme mopojsl MpeIcTaBiIeHbI
PBHIXJIBIMH 00pa30BaHUSMH OT HEOTEHOBOTO J0 COBPEMEHHOTO Bo3pacTta. BTOopoil KOMIUIEKC BXOJIUT B
COCTaB PETMOHAIBHOW THUIPOTE€OJOTHYECKOM CcHCTEMBbI. K HEMy OTHOCATCS TpPEIIMHHBIE BOJbI
MAJIC030MCKOT0 (PyHIAMEHTa, BOJBI ME3030MCKON KOpBI BBIBETPUBAHUS M BOJBI TAIEOTCHOBBIX
otnoxkeHnid. K TOKaJBbHBIM THIPOTEOJOTHYECKHM OacceiiHaM, B KOTOPBIX BOJABI 3aJleTalOT Ha
HE3HAYUTENBHBIX NTyOnHax (10 50 M), IpUypOUYEHBI:

Tlopogbie 600b1 0enOBUATLHO-NPOTIOBUATIBHBIX ONMIONCEHULL CPEOHEUeMBEPIMUYHO20-COBPEMEHHO2O
sospacma (Qi1v) 6e3HaOpHbIe, 3aJIeraroT Ha ryOuHax Oosee 1,5 M, moty4ast MpeuMyIIeCTBEHHOE Pa3BUTHE
B TI€CUAHO-TPABUHHBIX OTJIOkKeHUsX. [lo cocraBy BOABI SBISIOTCA CyNb(ATHO-XJIOPUIHBIMHU, pEXKe
XJIOPHJIHBIMH C TTOBBIIIEHHOM KeCTKOCThI0. OO0IIas MUHEpaIU3alus KOJeOJeTCs B MUPOKUX MpeeIax
or 0,4 10 4 r/nm°. BEICOKOMUHEPATN30BaHHEIE BOJALI HAMOOJEE YACTO BCTPEUAIOTCA B 3AMKHYTBIX
BOJIOCOOPHBIX OaccelHax.

Tloposbie 60061  GepxHeuemeepmMuUUHbIX-COBPEMEHHBIX  (Ony)  AUTI0BUAILHO-NPOTIOBUATILHBIX
Om0#ceHull, TIPEACTABIICHHBIX MECKAMU U TPAaBUEM, PacIpOCTpaHEHbI Ha JieBoOepexbe p. Lllaran. Bossr
Oe3HaropHsIe, 3aJIeraoT Ha riryouHe 1-5 M, peako riyoxe. [1o cocTaBy Bobl IPEUMYIIIECTBEHHO CYIb(aTHO-
XJIOpHJIHBIE, peske XJopHaHble. OfIas MUHepanu3amus 10 9,7 r/mv’,

Iloo3emHble 600b1, IPUYPOUCHHBIE K PETHOHAILHOMY OacceiiHy, Moapa3ieisstoTCs Ha TPU THUIA.
Bo/1b1 1aneoreHoBbIX OTII0KEHHUH, BOJIBI ME3030HCKOM KOPBI BBIBETPUBAHUS U COOCTBEHHO TPEIIMHHBIC
BOJIBI Masie030iickoro pynaamenta. OOBIYHO OHU B3aMMOCBSI3aHbBI M 00Pa3yIOT eAUHYIO THAPOCUCTEMY.

CobcmeeHno mpeujunHvie 600bl COCPEIOTOUYEHBI B 30HE SK30TCHHOM TPEIIMHOBATOCTH W B
3aBUCHMOCTH OT T'€0JIOTO-CTPYKTYPHBIX YCIOBHI 3aJleratoT Ha pa3HbIx rryouHax ot 4 10 70 m. [TogomBa
TPELIMHHBIX BOJ HaxoauTcs Ha rryouHax 150-170 M. MomHOCTh BOJIOHOCHOTO TOPU30HTA 3aBUCUT OT
TIYOMHBI Pa3BUTHSL 30HBI DK30T€HHOTO BHIBETPHBAHUS, HA y4acTKaX, COMPSDKEHHBIX C Pa3pbIBHBIMU
HapylIIeHUsIMU, Bo3pactaer. OOnacTe MUTaHHUA MPUYPOUYEHA K MENKOCOMOYHHKY U «IPO3UOHHBIM»
OKHaM, pPa3BUThIM HA Y4YacTKaX BBIKIIMHUBAHUS OTHOCHUTEIBHBIX BOJOYNOpPOB. TpellnHHBIE BOABI
MOJIPA3IeNAIOTCS Ha BOJBI, 3aJieralollie B MHTPY3UBHBIX 00Pa30BaHUAX, B TEPPUTEHHBIX OCATOYHBIX
nopojax u B 3¢ (y3MBHO-0CATOUYHBIX KOMITJIEKCAX.

Ha Tteppuropuu pacrnionoxkenusi tpaccel JIDII pacnpocTpaHeHbl B OCHOBHOM TIOA3EMHBIE BOJIbI
CHOPAJIMYECKOrO  PacIpOCTPAHEHUS] HEPACWICHEHHBIX YETBEPTUYHBIX JIEJIFOBUAILHO-TIPOIIFOBUAIBHBIX
otnokernit (Qu-m). B Toke Bpemsi Ha KpaliHEM [Ore B HE3HAYUTEIBHON CTETEHH PacIpOCTPAHEHBI
MOJI3EMHBIE BOJIbI BEPXHETO MeNa-NajeoleHa M TMOJA3EMHbBIE BOJIbI CIIOPAIMUYECKOr0 PacIpOCTPAHEHUS
BEPXHEUCTBEPTHYHBIX-COBPEMEHHBIX OTIIOXKeHHH pasHoro reHesuca (Qui-iv) (Pucynok 4).
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Pucynok 4. I'uaporeoiornyeckasi KapTa paiiona o0cie10BaHus

BwmernaronmmMu opoiaMu 4YeTBePTHYHBIX OTJIOXKEHHH SIBJISIFOTCSI TPABEITUCTHIE U IIEOCHNUCTRIC TIECKU
BOJI BEPXHEr0 MeJla-TaeoleHa, apriyInThl ¥ ajieBposuTsi [5, 8, 9, 10].

1.3.3 3emenbHbIe pecypchbl H NOYBbI

Haubonpiiee pactpocTpaHeHre Ha UCCIAEAYEMOW TEPPUTOPUHU TOJYUMIIM CBETIO-KAIITAaHOBBIC
COJIOHIIEBaThle CyrmuHUCThIe MouBbl (PucyHok 5). ITouBo0OOpa3yromUMH MOPOJAMHU  SIBIISIFOTCS
pa3lIUYHBIE MO TEHE3UCy M METOJOTHYECKOMY COCTaBy oOpa3zoBaHus. CBETIO-KAIITAHOBBIC IMOYBBI
XapaKTepU3yIOTCS MOHOTOHHBIM CBETJIO-KAIITAHOBBIM, OyperoluM ¢ TIyOWHOH T'yMYyCOBBIM
TOPU30HTOM HEOOJIBIIION MOIITHOCTH, 710 35 CM, C COJIepKaHUEM OPTaHUYECKOTO BEIIECTBA B HEM JI0 2 —
2,5 %, ero KOMKOBaro#i, rpyoOeromieii kHH3Y CTpykTypoi. KapOoHaTHBIH TOPH3OHT 3aleraer,
MIPEUMYIIECTBEHHO, BHICOKO; KapOOHAThI BCTPEUAIOTCS B BHJIE MEJIKON O€Norja3Ku WM KOpPOYeK Ha
nieOHe, Kak MPaBHJIO, B HIDKHEH YacTH T'YMYCOBOTO TOpU30HTa WM Huke ero. Ilox kapOoHaTHBIM
FOpI/I3OHTOM OTMCYAKOTCA CKOIIJICHUS KpI/ICTaJ'IJ'II/IqGCKOFO THUIICA. B IIOYBCHHOM HpO(i)I/IJ'IC OTCYTCTBYIOT
Mop(donoruueckue MPU3HAKU KaKOT0-TMOO TOTOTHUTEIHHOTO YBIAXKHEHHUS IMOBEPXHOCTHBIMHU HIIU
TPYHTOBBIMU BoJaMu. Vccremyemass TEeppUTOpHS PAaCIOIOKEHa Ha MEXKCOTOYHON paBHUHE.
CrenoBaTenbHO, TMOYBBI ATHUX YYACTKOB MMEIOT MEIKOCYTJIMHUCTBI MEXaHWYECKUM COCTaB U
OTJINYAKOTCS IMOBBIINICHHBIM conepmaHHeM CKCJICTHBIX 4YaCTUIll I10 BceMy HpO(bI/IJ'IIO. Cpe)II/I ImoAaTuIIa
CBETJIO-KAIITAHOBBIX MTOYB BCTPEUAIOTCS KapOOHATHBIE, COJIOHIIEBATHIE M MaJIOPa3BUTHIC POJIBI MOUYB. B
10)KHOM YaCTH y4acTKa OTMEYAOTCS JISTKOCYTITHHUCThIE KOMILIEKCHI mouB (PucyHok 5).
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Pucynok 5. [louBeHHasi KapTa y4acTKa

1.3.4 T'eosioruueckasi cpeaa u Hepa

B pernonanabHOM reosioro-CTpyKTYpHOM ILIaHe paiioH 00ce1yeMoro y4acTka pacrosaraercs Ha
ceBepo-3anmagHoM (ranre YKapma-Caypckoro CHHKIMHODPHWS, BBIACISEMOrO B IIOTPAaHMYHOW 30HE
Wpteiu-3aiicanckoii n  Uunrusz-TapOararaiickoit ckiaguaTeix cucteM. COIJacHO KOMIUIEKCHOM
reoJioro-ruaporeosorndeckoin  créMku B wmacmrade 1:200000 mucroB M-44-XIIl, XIX wu
reosiornyeckoro gousyudenus B macmrade 1:200000 nucra M-44-XIX B reosoruueckoM CTpOSHHUH
paiioHa MPUHUMAIOT YYacTHE IMOPOJIbI, 00pa3yoIHe 1Ba CTPYKTYPHBIX dTaka— MaJ€030HCKUI 1 Me30-
KalHO30MCKHUH.

Huoicnas wopa.

OT1noxeHHsl 3aHUMAlOT HEeOOJBIIYIO IJIOUIA b U PACHpPOCTPAHEHBl HA KpalHEM Iore TpPacchl,
NPEeJICTaBJICHbI KOHTJIOMEpAaTaMy, TPaBeInTaMH, IeCYaHUKaMHi. MOIIHOCTE oTI0xeHur 10 400 M.

Yemeepmuunas cucmema.

Cpeonee-éepxnee 3senvsi (Quan). Ha Oonblield 94acTH TEPPUTOPHH TPACChl UYETBEPTUYHBIC
OTJIOXKEHHS TOKPHIBAIOT HEPAaBHOMEPHBIM I10 MOILIHOCTH YEXJIOM, 3aJeralollliM Ha pPa3MbITON
HIOBEPXHOCTH IIIMH JIN0O0 Ha OpoJax najieo3oickoro ¢pynaamenta (PucyHok 6).
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Pucynok 6. I'eosiormueckasi kapta paiiona o0cieq0BaHus

[TpeobaagaroT cpeay HUX CYIECH W CYTJIMHKHA C MEPEMEHHBIM COJICPKaHHEM JPECBBI, ICOHS,
rajbKy, TPaBUsl U Pa3HO3EPHHUCTOTrO IMECKa, WHOTAA BalyHOB. O3EpHBIC OTIOKECHHUS MPEICTABICHBI
3aCOJIEHHBIMU TJIMHaMU, HWJIaMHU. O6Hla§[ MOIONHOCTb YCTBCPTUUYHLIX OCAAKOB OT IICPBLIX ACCATKOB
caHTuMeTpoB 110 5-10M, penko Gostee.

[Tosne3HbIX HCKOMAaeMbIX Ha JaHHOM y4acTke He oOHapyxeHo [5, 8, 9, 10].

1.3.5 PacTurenbHblii Mup (¢pJiopa)

DKOCHCTEMBI HUCCIIEAYEMOH TEPPUTOPUHM XapaKTEPU3YIOTCS TpeodsialaHieM pPaBHUHHOTO
penbeda, KOTOPBIii SBISETCS OCHOBHBIM AJIEMEHTOM JaHAmAa(Ta U SKOCUCTEM.

Pa3zHooOpasue sKocHCTEM TEPPUTOPHH OOCIIETOBAHMS, €€ BUJOBOTO M IIEHOTHYECKOTO COCTaBa
cBs3aHO ¢ nuddepeHuamei SKoI0rHuecKux yYCIOBUNA MPOU3PACTAHHS PACTUTEILHOCTH.

Hccnenyemast TeppuUTOpHS — 3eMETBHBIN YYaCTOK, MPUJIETAIOIINN K YTOJIBHOMY MECTOPOKICHHIO
Kapaxsipa mnomaneio 525,57 ra.

Ha uccnemyemoii TeppuTopuy MpencTaBlieH CTEITHOW TUI pacTHTENbHOCTH. K HEMY OTHOCSTCS
co00IIIecTBa C TOMHUHUPOBAHUEM MHKPOTEPMHBIX, €BKCEPO(PHUTHBIX NEPHOBUHHBIX 3J1AKOB M3 POIOB
(Stipa, Festuca, Koeleria, Helictrotrichon). OcHOBHBIMU JTOMHHAHTaMH, ONPEACISIOIINMHU COCTAB
CTEIHOTO THUIIA PACTHTEIBHOCTU B TpeJeiiaX TEPPUTOPUU OOCIEAOBaHUsI, SBISIOTCS KoBbUM (Stipa
sareptana, S. capillata, unorga S. lessingiana). Ipyrue mommuantel — tumuak (Festuca valesiaca),
noabiau (Artemisia sublessingiana, A. gracilescens, A. Frigida).

PacripocTpaHeHBI COJIOHIIBI CTEIHBIE aBTOMOP(HBIE B KOMIUIEKCE CO CBETJIO-KAIITAaHOBBIMU
nmouBaMu. Psii cooOimecTB: oxHosIeTHECOMssHKOBRIX (Salicornia europaea, Suaeda prostrata, Suaeda
heterophylla); nmpumopckonogopoxxuukoBeix (Plantago  maritima); raxopuTHO-pa3HOTPABHBIX
(Plantago salsa, Saussurea salsa, Rumex marschallianus, Glayx maritime, Limonium gmelinii);
ranmodurHozmakoBeix  (Aeluropus litoralis, Puccinellia dolicholepis, Leymus paboanus);
ranoputHononsiHHBIX  (Artemisia schrenkiana, A. nitrosa); TanopHUTHOMOIYKYCTAPHHYKOBBIX
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(Halimione verrucifera, Camphorosma monspeliaca, Limonium suffruticosum);
ranoutHOoKycTapHuKoBbiX (Atriplex cana, Suaeda physophora, Nitraria sibirica, Tamarix hispida) na
COJIOHYAaKOBAaThIX U COJIOHIIEBATHIX IIOYBaAX.

Ha teppuropun BbII€I€HO HECKOIBKO TOUBEHHO-PACTUTENBHBIX 3KkocucTeM (Pucynok 7). Kapra
3KOCHCTEM CO3/1aHa C UCIIOJIb30BAHUEM TOHOI‘pﬂ(bH‘IGCKOﬁ OCHOBBI 1 KOCMHUYCCKHUX CHUMKOB, YCIIOBHBIC
o0o3HaueHus npuBeeHsl B Tabiuie (Tabnuua 4). Kapra skocucTeM SIBIISICTCS MHBEHTapU3AIIMOHHOM,
Ha OCHOBE KOTOPOM MOTYT pa3palaThIBaThCs APYTUE THUITBI KAPTOrpaPUISCKUX TPOU3BEIACHHH.

W+E.‘
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YcnoBHble 0603Ha4YeHUs
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19 26 3o [ 4 I <0
24 27 40 [ 45 I 50

26, 27 — sKOoCUCTEMBI JIEITIOBHATIBHO-TIPOJIOBHANBHBIX paBHUH; 48, 49, 50 — aHTPONOreHHOIPOU3BOAHBIE IKOCUCTEMBI.

Pl/lcyHOK 7. CxemaTnueckasi KapTa pacnpeacjeHus paCTUTEC/JIbHbIX IKOCUCTEM

Dkocucmemuvl  0enOBUATLHO-NPOTIOBUATbHBIX PAGHUH. PacTUTENbHBIH MOKPOB, B OCHOBHOM,
NpPEJICTaBICH 30HANIBHONW KCepohHTHO-Pa3HOTPaBHO-IAEPHOBHHHO3IaKOBOM crenbio (Stipa capillata,
Festuca valesiaca, Artemisia frigida, Galatella tatarica, Ephedra distachya). Bctpeuarorest coobmiecTBa
XOJIOTHOTIOJIBIHHO-TUITYAKOBO-TRIPCOBBIY  (Stipa capillata, Festuca valesiaca, Artemisia frigida,
Galatella tatarica, Ephedra distachya) ma cBeT0-KalITaHOBBIX CHIBHO IIEOHUCTHIX IOYBAX;
XOJIOHOTIOJIBIHHO-THIPCUKOBO-THITUaKOBBIX (Festuca valesiaca, Stipa sareptana, Artemisia frigida) na
CBETJIO-KAIITAHOBBIX HOPMAJILHBIX ITOYBAX.

AnumponozceHHONpou3600Hble  IKOCUCTEMbl.  AHTPOIIOTEHHONIPOM3BOJHBIE JKOCHCTEMBI Ha
o0creryeMoil TEpPUTOPHH TPEICTABICHBI COUSCTAHUEM Psjia MPOICHO30B YYaCTKaxX ¢ pa3pylIeHHBIMU
WH)KCHEPHBIMUA COOPYKEHHSIMH: HA OTBAJaX — CIWHUYHBIC PACTECHHS U OTKPBIThIC TPYNUPOBKH C
noMmuHupoBanueM Artemisia sieversiana, A. scoparia, Ephedra distachya, Veronica incana,
Heteropappus altaicus, nechopmupoBaBmiecs TrpynnupoBkd ¢ gomuHHpoBanueM Chondrilla
laticoronata, Chemaerodes erecta, Artemisia ésieversiana, Cleistogenes squarrosa, paspekeHHbIC
TpyNIUpOBKH ¢ JoMuHHMpoBanueMm Stipa kirghisorum, Artemisia sieversiana, Festuca valesiaca,
Ancanthia igniaria.
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Tadauua 4. O603HaueHUsI re000TAHUYECKUX KOHTYPOB

CooTHOLIEHNE

IBETOB

COJEPXAHHUE BBIIEJIOB

3KOCUCTEMBI JEJTIOBUAJBHO-TITPOJIIOBUAJBHBIXPABHUH

24 255 | 227 | 137 | I'pymibl coOOIIECTB: MapIlaIOBONOIBIHHO-THITYaKOBO-TRIPCOBBIX (Stipa capillata, Festuca
valesiaca, Artemisia marschalliana); KOBBUTKOBO-THITYaKOBO-MapIIAIOBOIOIBIHHBIX
(Artemisia marschalliana, A. austriaca, Festuca valesiaca, Stipa lessingiana, S. capillata,
Koeleria cristata, Hultemia persica) Ha JerkoCyriMHHCTBIX CBETJIOKALITAHOBBIX MOYBAX
MHOTJa B KOMILIEKCE TOHKOBATOIIOJIBIHHO-THITYaKOBO-TEIpcOBLIX (Stipa capillata, Festuca
valesiaca, Artemisia gracilescens) ¢ yuactuem Anabasis salsa, Nanophyton erinaceum na
CBETJIO-KAIITAHOBBIX ~ COJIOHIICBATBIX IMOYBAaX OOMIMPHBIX MEXCOMOYHBIX pABHHH U
NpOLEHO3BI ¢ JoMUHHpoBanueM Leymus paboanus, Artemisia austriaca, Psathyrostachis
juncea, Thlaspi arvense, Lepidium ruderale, Polygonum aviculare, Kochia scoparia,
Chenopodium acuminatum, Ch. album Ha HapymeHHBIX Y4acTKax

AHTPOIIOT'EHHOIIPOU3BOJHBIE 9 KOCUCTEMBI

CepI/II/I MMPONCHO30B HA 3EMJIAHBIX HACBIMNAX BOCHHO-TCXHUYCCKNX COOpy>K€HPII>iZ

eMUHUYHBIX PACTCHHUI M OTKPBITHIX TPYIIIHPOBOK C JOMHHHUpOBaHHeM Artemisia scoparia,
Ceratocarpus arrenarius, Ephedra distachya, Psathyrostachys juncea, Festuca valesiaca B
BCPXHHUX YACTAX Hacmneﬁ;

eMMHUYHBIX PACTCHHUIT U TPYIITHPOBOK ¢ JoMuHMpoBanueM Ceratocarpus arrenarius, Salsola
collina, Psathyrostachys juncea, Stipa sareptana, Festuca valesiaca, Atraphaxis frutescens B
CpEaAHUX YacCTAX HaCBIHeﬁ;

IrPpYIIAPOBOK ¢ JoMHHHMpoBanumeM Artemisia scoparia, A. sieversiana, A. frigida,
A. marschallina, Galium ruthenicum, Festuca valesiaca, Koeleria cristata, Stipa sareptana B
HIDKHHMX YacTSIX HACBIIICH M Ha MPUICTAIIUX YYACTKax

1.3.6 JKuBoTHbIii Mup (payHa)

QdayHa TMO3BOHOYHBIX U OECMO3BOHOYHBIX J>KUBOTHBIX HCCIEIyeMON TEPPUTOPUU BechMa
pa3HooOpa3Ha. DTO CBSI3aHO C HU3KUM aHTPOIOTEHHBIM (PaKTOPOM, 3aIIOBEAHBIM PEKUMOM, HATMIHEM
OOUILHON CTaOMIIBHON KOPMOBOM 0a3bl M 3HAYUTENBHBIX IO TUIOMIAIA YTOAMWM, ONMaronpusTHBIX IS
00OUTaHUS ¥ Pa3MHOKEHHSI PA3JIMUHBIX BUIOB )KUBOTHBIX.

JletanbHble CE30HHBIE HCCIIEAOBAHUS IO CPaBHMUTEIBbHOH OLIEHKE BHIOBOTO pa3zHOOOpasus
baynucTrueckux Komiiekcos Ha tepputopun CUIT [11, 12; 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23],
a TaKKe aHalIu3 JIUTEPATypHBIX MaTEPUaJOB IO3BOJMIM YCTAHOBUTH, YTO (hayHa MO3BOHOYHBIX
JKUBOTHBIX uccienyemoit tepputopuu CUII coctout u3z 199 Bumos, B Tom uucie nrtuiy — 147,
MIIEKONUTAOMUX — 45, npecMmblkaromuxcs — 7. B xpacHble KHUTH MeXIyHapOJHOTO COK3a OXpaHbl
npupobl 1 Kazaxcrana BHeceHb! 14 BUIOB.

Heo0OxoqumMo OTMETUTH, YTO HAWYHE IEJNOT0 psfa BUIOB KUBOTHBIX Ha JAHHOW TEPPUTOPUU
HY’KHO paccMaTpUBaTh KakK BEPOSTHOE, HCXOAIIEE U3 UMEIOLUXCS B JINTEPAType JaHHBIX IO apeajiaM
pacrpoCTpaHeHUs U TOUYEK UX OOHapyKeHus B 0oJjiee paHHUE CPOKH.

Knacc Ilpecmvikarowuecs

[Tpecmbikatonecs Ha Teppuropun CHUII mpencraBiaeHsl 7-10 BuAaMu (M3 HUMEIOIUXCS B
Kazaxcrane 49 Bumon). Haumbomee MHOTOYMCICHHBI — TIPEACTABUTENM TMOJIOTPSAA SIICPHIL:
pa3HOLBETHAs SIIIypKa W MpBITKas SLIEpHIla, IJIOTHOCTb 3aCENCHHS] KOTOPBIX MOXET JO0CTUTaTh
3HAYNUTENBHBIX BenuduH. [logoTpsn 3Mel mpencraBieH 4-Ms BUAAMH, CaMblid paclpOCTPAHEHHBIA U
MacCOBBIN U3 HUX — Y30pUaThlii [10JI03, OCTAJIbHBIE 3 JOBOJIBHO PEIKH U MAJIOYUCICHHBI.

Knacc Imuywi

Opuutodayna uccnenyemoii repputopun CUII upe3Briyaiino MHOrooOpasHa, 3/1eCh BCTPEUatoTCs
111 BunoB niruir u3 13 otpsimoB (Bcero B Kazaxcrane 488 BunmoB nruir). HemocpencTtBeHHO Ha ydacTke
00CIIeZIOBaHUS U B €r0 OKPECTHOCTAX (PUKCUPYIOTCSI B OCHOBHOM MeEJIKHE BOPOOBMHBIE NITUIIBI — 51 BUJL.
Ha npuneraomux K y4acTKy oOCIeIOBAaHUS TEPPUTOPUSX (DUKCHUPYIOTCS NpPEICTaBUTENN OTpsAla
JTHEBHBIX XUITHUKOB (COK0JI000pa3HbiX) — 19 BUAOB U pekux u oxpaHsembix ntuil. B KpacHyro kHHTY
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Kazaxcrana 3anmeceno 14 Bumos [11, 15, 24, 25, 26], omHako HEMOCPEACTBEHHO HA YYacTKE
o0cIieIoBaHus TaHHBIC BUJIBI HE 3a()KCUPOBAHBI.

Knacc Mnexonumarowue

W3 178 BUIOB MIICKOIMTAIONINX, OOWTAIOMMX Ha Tepputopun Kaszaxcrana, B HCCIEeTyeMOM
peruone CUII Bctpeuaercs 45 BuaOB U3 6 OTpsAnOB. BOJBIIMHCTBO BHJIOB NMPUHAIJICKHUT OTPAIY
TPBI3YHOB.

1.4 COOUAJIIBHO-O9KOHOMMNYECKASA CPEJA

OOcnenyeMasi TeppuTOpUs pacmlojiokeHa B mpeaenax teppuropun OwbBmiero CUIl u
KJIacCCU(UIIUPYETCs, B COOTBETCTBUH C IEJIEBbIM Ha3HAUEHHUEM, KaK 3eMJIM 3amaca. B cooTBeTcTBUM ¢
3emenbHBIM KOJekcoM PK, 3emusiMm 3amaca SIBISIFOTCS BCE 3€MIJIM, HE MPEIOCTABICHHBIC B
COOCTBEHHOCTh WJIM 3EMJICTIOJIb30BAaHUE, HAXOSIIMECSs B BEICHUU PAHOHHBIX HCHOJHUTEIbHBIX
opranoB [27]. CnemoBaTenbHO, TPOXUBAHUE HA 3EMJSIX 3amaca M BEACHUE XO3SHUCTBEHHOU
JESTEIIbBHOCTH HE IIPELyCMOTPEHO.

C MOMEHTa 3aKpbhITHSl IMOJIMTOHA €r0 3eMJIM CTAJM AKTUBHO HCIOJIB30BATHCS JUIS BEACHHS
MIPOMBINIJICHHOM, T100BIBAIOIIEH, TPAHCTIOPTHON M HAY4YHOH J1eATeIbHOCTH.

J151s TOrO, YTOOBI OCYLIECTBIISATH JIIOOYIO NEATEIHOCTD HA TEPPUTOPUSIX OBIBIINX UCTIBITATEIbHBIX
SICPHBIX TOJIMTOHOB U JPYTHX TEPPUTOPHSX, 3arPS3HECHHBIX B PE3yJbTaTe MPOBEICHHBIX SIEPHBIX
UCIBITAaHUN, HEOOXOAMMO TONYUYUTh JIMIIEH3HIO, COrNacHO 3akoHam PecmyOmuku Kazaxcran
«O0 HCIob30BaHNH aTOMHOM SHeprum» 1 «O paspelieHusx u yBeaomiieHusx» [28, 29]. Bmecre ¢ Tem,
B cOOTBeTCTBHH ¢ 1.3 cT. 143 3emenbHoro xonekca PecnyOnuku Kazaxcrtan, 3eMenbHbIe YYacTKH, Ha
KOTOPBIX MMPOBOJIMIIMCH MCIIBITAHUS STCPHOTO OPYKHS, MOTYT OBITh TIpeaocTaBieHb! [IpaBuTeIbcTBOM
PecnyOnuku Ka3zaxctan B cOOCTBEHHOCTh WJIM 3€MJICTIOJIB30BAHUE TOJIBKO IOCIE 3aBEPIICHHS BCEX
MEPONPHUITHIA TIO JIMKBUJALWUW TIOCJICICTBUN HWCIBITAHUNA SIICPHOTO OPYKUS ¥ KOMIUIEKCHOTO
9KOJIOTHYECKOr0 OOCJIENOBaHMs, MPH HAJIUYWU TOJOKUTEIBHOTO 3aKIIOYEHHsS] TOCYAapCTBEHHOU
9KOJIOTUYECKOM IKCIIepTU3sbl [27].

C uenpio oOecriedeHHs TUIECH3MOHHBIX TPEOOBAaHUN M paJUallMOHHONW O€30MacHOCTH, IMPHU
MIPOBEJICHUH XO3SMCTBEHHOUW NEATEIHHOCTH Ha TIOJUTOHE, IMPOBOJSATCSA PaIUAIMOHHBIN KOHTPOJb U
MOHHUTOPHUHT. B 3aBUCHUMOCTH OT crneuu(HKU ACSITETbHOCTH MPEANPUATHIH, a TaKkKe C Yy4eToM
MOTCHIMATBHBIX ~HMCTOYHUKOB PATUOAKTHBHOTO 3arps3HEHUS, pa3paldaThiBaeTCs CICIHAbHAS
nporpaMMa pagualliOHHOTO KOHTPOJST M MOHUTOPUHTA Ui ONpeAeNeHUS KOHTPOIUPYEMBIX
napaMeTpoB, 00EMOB MOJIEBBIX PadOT, JIAOOPATOPHBIX AHATTU30B U MEPUOTNIHOCTH MOHUTOPHHTA.

1.5 HICTOPUKO-KYJIbTYPHASI 3HAUNMOCTH PAHMOHA OBCJIEJJOBAHUSA

OOBexTaMH UCTOPUKO-KYJIBTYPHOTO HACIIETUS SIBIISTFOTCS] HEJIBM)KUMBIE OOBEKTHI CO CBS3aHHBIMU
C HUMHU TIPOU3BEICHUSIMU KUBOIMUCH, CKYJIBIITYPbI, IPUKJIATHOTO UCKYCCTBA, HAYKH, TEXHUKU U UHBIMU
npeaMeTaMi MaTepUaIbHOW KYyJbTYPHI, BO3HUKIIMMU B pe3yJbTaTeé HCTOPHUECKUX MPOIECCOB U
COOBITHH, MPEACTABIAIONINX COOON MHTEpEC C TOYKHM 3pEHHs] MCTOPHH, apXEeOJOTHH, apXUTEKTYpHI,
IPaJIOCTPOUTENNBCTBA, HCKYCCTBA, HAYKH, TEXHUKH, ICTETHUKH, STHOJIOTHH, aHTPOIIOJIOTHUH, COITHATIBHOMN
kysbTypsi [30].

Cormacao IlocranoBnenuto akmmarta oOmactu A6Gait ot 20 maprta 2023 roma Ne 58 «OG06
YTBEpKACHUH [ 0CyJapCTBEHHOTO CIHCKA MAMSITHUKOB HUCTOPUU U KYJIBTYPhl MECTHOTO 3HAYEHUS» U
OTBETA Ha 3aMpoc, 3a MOMUCHI0 PYKOBOAUTEIS armapata AkuMara paiiona XKanacemeii oomactu Abaid,
NaMSTHUKA HUCTOPHH W KYyJIbTypbl TOCYAApCTBEHHOTO W MECTHOTO 3HAa4YeHHs Ha oO0ciexyeMoM
3eMeJIbHOM yudacTke oTcyTcTBYyOT [31, 32].

1.6 HAJJMUHAE OCOBO OXPAHSAEMBIX TEPPUTOPUI

K 3emisiM 0c000 OXxpaHsS€MbIX NPUPOJHBIX TEPPUTOPUI OTHOCATCS 3€MJIM TOCYIapCTBEHHBIX
IIPUPOJHBIX 3aII0BEAHUKOB, TOCYAAPCTBEHHBIX HALIMOHAIBHBIX IAPKOB, TOCYIapCTBEHHBIX IIPUPOIAHBIX
pe3epBaToOB, FOCYAapPCTBEHHBIX PETMOHAIBHBIX PUPOIHBIX MAPKOB, TOCYIaPCTBEHHBIX 300JI0THYECKHUX
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[apKOB, TOCYJapCTBEHHBIX OOTAaHMUYECKUX Cal0B, IOCYJApCTBEHHBIX ACHIPOJIOTMYECKUX IMapKOB U
TOCYAapCTBEHHBIX MMaMSATHUKOB mpupoast [33, 34].

Cornacno Ilocranosnenuto IlpaButensctBa Pecnyonuku Kazaxcran o 26 centsops 2017 roga
Ne 593 «O0 yTBepx)aeHUU MEepeyHsl 0CO00 OXpaHAEMbBIX HPUPOIAHBIX TEPPUTOPHI peciTyOIMKaHCKOTO
3HA4YEHUs» U OTBETa Ha 3ampoc, 3a MOANUCHI0 PYKOBOAMTENS anmnapaTa akuMara paiiona XKanacemei

obmactu AOGaii, Ha o0OciieyeMOM 3eMEIbHOM Y4acTKe 0C000 OXpaHsieMble TEPPUTOPUH OTCYTCTBYIOT
[31, 35].
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2. OIEHKA PAJJMALTMOHHOT'O COCTOSIHUSI OKPY KAIOIIEN CPE/IbI

OreHKa paJMalMOHHOTO COCTOSIHUS OKPYJKAaloIIeld Cpelbl Ha TEPPUTOpPUU O0OCIIe0BaHUS
IPOBE/ICHA B CIICAYIOIIEM MOPSIKE, COTIaCHO MeToKe [2]:

1. orieHKa paJialMOHHOTO COCTOSHUS MIOYBEHHOTO MTOKPOBA.

2. OIICHKA PaJIMAIIMOHHOTO COCTOSIHUS TIOBEPXHOCTHBIX M MOJ3EMHBIX BOJI.

3. OIICHKA PaJMAIIMOHHOTO COCTOSIHUS aTMOC(EepHOro BO3IyXa.

4. OlleHKA PAMAIHOHHOTO COCTOSHHS PACTUTEILHOIO MUPA.

5. olleHKa paJMaliOHHOTO COCTOSIHUS )KUBOTHOT'O MUPA.

6. olleHKa PaAMAIMIOHHOTO COCTOSIHUSI PACTEHHEBOIYECKOW M YKHBOTHOBOIUECKON MPOAYKIIHH,
IPOM3BOAMMON B paiioHe 00CIIeJOBAHHS.

2.1 PAIMAIIMOHHOE COCTOSHHUE TIOYBEHHOTI'O ITOKPOBA

OO0cnenoBanne paaUallMOHHOTO COCTOSIHHUS TIOYBEHHOTO ITOKPOBA BBIMOJIHSIOCH C IEIBIO
BBISIBIICHHSI YYaCTKOB C TIOBBIIICHHBIM COJICPKAHUEM TEXHOTECHHBIX PaJHOHYKIUIOB B TOYBCHHOM
MIOKPOBE W YCTAHOBJICHHUS MAcCIITa0OB M TPAHMI] PAAMOAKTUBHOIO 3arpsi3HEHUS MECTHOCTH B palioHE
o0cienoBanus.

PagunanmoHHOE COCTOSIHME TIOYBEHHOTO TIOKPOBA OIIGHHWBAJIOCHh 110 COJIEPKAHUIO B HEM
PaTMOHYKIIHIOB 187Cs, 241 Am, 239+240py 1 90Gr [2].

[Ipr oreHKe paTUAIMOHHOTO COCTOSIHHSI IMOYBCHHOTO ITOKPOBA ONPEICIISIIOCH COJACpIKAHUE
PaMOHYKJIMJIOB B €r0 BEPXHEM CJIOC, a TaKXKE BEPTHUKAIBHOE pACHpEACICHHUE PAJIUOHYKIHIOB IO
rITyOnuHE TIOYBEHHOTO TPOQHIIS.

OT100p mpO0 MOYBHI TPOBOJHMIICS B COOTBETCTBUHU C MEKrocynapcTBeHHbIM cTangaptom ['OCT
17.4.3.01-2017 [36].

['myOuHa BepXHETo €105l TOYBEHHOTO IMOKPOBA COCTABIISIA 5 CM.

['myOvHa mMOYBEHHOTO MPOQWIS, B KOTOPOM BBITIOJNHSIUIOCH OIPEICICHHE BEPTHKAIBHOTO
pacripeiesieHus paJIMOHYKIIUIOB, COCTaBisuia He MeHee 30 cM.

2.1.1 Onpenesenue yaeabHOH aKTHBHOCTH PAaJHOHYKJIMIO0B B BEPXHEM CJ10€¢ NMOYBECHHOIO
NOKpPOBa

s onpeneneHust yIenbHOM aKTUBHOCTH PaJIMOHYKIINIOB Ha TEPPUTOPUH yyacTKa MPOU3BEAEH
0TOOp TIPOO BEPXHETO CII0S OYBHI [0 CXeMe, TToKa3aHHOoi Ha prcyHke (PucyHok 8).
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YcnoBHbie 0603HaveHuA

[ rwwns n3M35+a0p0ra
® oo o160pa npob

Pucynox 8. Cxema pacnoJioskeHHsI TOUeK 0TOOPa Mpod MOYBHI /ISl ONpe/eIeHHs Y1eJIbHOi aKTHBHOCTH
PaAHOHYKIN/I0B

Touku orGOpa MpoO MOYBHI OBUIM pacHpeseeHbl PABHOMEPHO MO 00CIIeyeMOMY 3eMEIbHOMY
y4dacTky. Beero 6b110 0T0Opano 6 mpoO movBHI.

2.1.1.1. Onpeoenenue yoenvnoit akmuenocmu paouonykauoos **'Cs, 21Am, 239+2490py 4 0Gy

Onpenenenne yaenbHON akTuBHOCTH °'Cs m 2*!Am B BepxHeM clloe MOYBEHHOTO IIOKPOBA
BBIMOJTHSJIOCH B COOTBETCTBUHU C METOIMKOM M3MEPEHHI Ha raMMa-CIIEKTPOMETPax ¢ MCIOJIb30BaHHEM
nporpamMMHoro obecrieuenns «SpectraLine» [37], 2°24%Py u %Sr — B cooTBeTCTBUM C METOAMKOI
oTpeieNIeH s yIeTbHON aKTHBHOCTH HCKYCCTBCHHBIX PaJIMOHYKIIH/IOB B 00BEKTaX OKPYKAIOIICH CpeIbl
[38].

Pesynbprarsl onpeneneHus yaenbHON aKTUBHOCTH 187Cs, 241Am,
tabmue (Tabmura 5).

239+240py 11 9Sr mpencraBieHs B

Tabnauua 5. Pe3yabTaTsl J1a00paTOPHBIX aHAIU30B Npod moussl (0-5 cm)

Touxka JaTa T'eorpajguueckmne KOOpAUHATHI YaeabHasi aKTHBHOCTB, BK/KT

oréopa oréopa mmpoTa 0JIr0Ta ¥7Cs 2Am 239+240py 0Sr
1 06.11.2025 . 50°2°37,0” 78°44°6,4” 347 6,1+1,2 85+8 3,2+0,9
2 06.11.2025 . 50°3742,4” 78°44°6,0” 13+3 4,1+0,8 22+4 3,511
3 06.11.2025 r. 50°4°45,1" 78°44'6,8” 1242 3,20,6 14+4 4,1+1,0
4 06.11.2025 . 50°5°46,1" 78°447,1" 11+2 3,8+0,8 3045 4,9+1,1
5 06.11.2025 . 50°6°42,0” 78°44°8,7" 4,5+0,9 1,4+0,3 4,4+2,0 3,1#1,1
6 06.11.2025 r. 50°7°40,6” 78°44°8,6” 13+3 4,8+0,9 6,6+2,6 3,2+1,1

ITo pesynbratam mabopaTopHbeIX aHamm3oB (Tabmuma 5), yaensHas akTMBHOCTH °'Cs B MouBe
BapeupyeT oT 4,5+0,9 1o 34+7 Br/kr, 2*Am — ot 1,420,3 10 6,1%+1,2 Br/kr, 2%2%Py — o1 4,4+2.0 no
85+8 Br/kr u PSr — or 3,1+1,1 mo 4,9+1,1 Br/kr. Ilo mOMydeHHBIM NAHHBIM TIOCTPOEHBI KapThI
pacnpeneneHus ynenbHol akTuBHOcTH ¥'Cs, 21Am, 239+240py y %Sr ma o6cnmemyemom yuacTke
(Pucynok 9 — Pucynok 12).

19



YcnosHble 06o3HaueHns
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YcnoBHble 0603HaveHus
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Pucynok 10. Kapra pacnpenesienns yaeabHoii akTuBHocTH 21Am
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YcnosHble 0603HaYeHus
D nunus N3N35+aopora
Pu-239+240, BKIKF

O <20

O 2085

Pucynok 11. Kapra pacnupeneiienus yaeabHoii akTupnoctn 2%240py

YcnoBHble 0603HaYeHusa
D nunmns N1IAN35+popora
Sr-90, Br/kr

Q <120

Pucynok 12. Kapra pacnpenesiennst yieabHoii akrusaoctn °Sr

ITo pe3ynbTaTaM ONpeeIeH s yAeIbHOH aKTHBHOCTH PagHoHYKInaoB /Cs, 24 Am, 23%+240py y
Sy (Ta6muma 5, PucyHok 9 — PucyHok 12) yCTaHOBIEHO, YTO BO BCEX TOUYKAX OOCIETOBAHMS
comepxanne “'Cs, 22Am, 29*240py y 0Sr B BepxHEM cOE TMOUBEHHOTO MOKPOBA HE MPEBBINIAET
3HAQYECHHI MUHHMAIbHO 3HAYMMOW YAEIbHOW aKTUBHOCTH OTKPBITOTO HCTOYHHKA HOHH3HPYIOIIETO
mnydenns (13'Cs — 10000 Bx/xr, 2**Am — 1000 Bx/kr, 22°*240Py — 1000 Bx/xr u *°Sr — 100000 Bx/xr),
YCTaHOBJICHHBIX B [ MITHEHUYECKMX HOPMATHUBAX JUIsl JaHHBIX PAIHOHYKINI0B [39].

Bwvi6oowvl no noopazoeny «Onpedenenue yoerbHou akmMuHOCMU PAOUOHYKIUOO8 8 BEPXHEM CLO€
HOYBEHHO20 NOKPOBAY
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[To pesynapTaTam ompeAclieHUs] yACIbHOW AaKTUBHOCTH PaTUOHYKIHIOB B BEPXHEM CJIOE
TIOYBEHHOTO TOKPOBA YCTAHOBJIEHO, UTO coiepxkanue >’Cs B BEpXHEM CIIOE MOYBBI BAapHHPYET OT
4,5+0,9 no 34+7 Br/kr, 2'Am — ot 1,4+0,3 110 6,1=1,2 Br/kr, 2°240Py — 4,422,0 no 85+8 Bbr/kr, *Sr —
ot 3,1£1,1 mo 4,9+1,1 Br/kr. [IpeBriicHre 3HAYCHUSI MUHUMAIBHO 3HAYMMON Y/IEIbHONH aKTHBHOCTH
pagnonykmunos 3'Cs, 242Am, 2°7240py i1 90Sr  o6cneroBannbIX Toukax He 3aperncTpuposano (Y'Cs —
10000 Br/kr, **Am — 1000 Bx/kr, 2*"2%Pu — 1000 Bx/xr u *Sr — 100000 Bx/kr), cormacHo
['uruennyeckuM HopMmatusam [39].

2.1.2 OmpenesieHue yaelbHOW AKTHBHOCTH PaJMOHYKJIWAOB IO TJyOMHe IOYBEHHOIO
npoduist

BHINONHEHO OnpejieNieHie BepTHKAILHOTO pacnpeenenus paauonyknunos 2/Cs, 22Am, ¥Sru
239+240py B mouseHOM TIpoduIe Ha rayOHHY 30 CM.

Jlns OUEHKH paJuallMOHHOTO COCTOSIHHMSI TOYBBI I10 TJIyOMHE IOYBEHHOTO mNpoQuis Ha
TEPPUTOPUN 3EMEJBHOTO YYacTKa, MNPWIETAIOIIEr0 K YrOJBHOMY MecTopoxaeHuio «Kapaxsipa»
wiomaapo 525,57 ra BbiOpaHo 6 Touek. Cxema pacmoloXeHUs TodeK OoTOopa MpoO IOYBHI
npecraBieHa Ha pucyHke (Pucynok 13).

OT160p 1po6 nouss! poBoauics B cootBeTcTBuu ¢ ['OCT 17.4.3.01-2017 [36].

YcnoBHble 0603HauYeHUA

D nuHus JIBN35+gopora
®  nocnoiiHelit 0160p Npo6

—
0 500 1000 2000 M

Pucynoxk 13. CxemMa pacnoJiosKeHUs TOUYEK /sl ONpeaesieHHs: COAEPKAHUA TEXHOTeHHBIX PATHOHYKIHI0B
Mo rJIy0nHe MOYBEHHOT0 NPopuJst

Ompenenenre yAeapbHONM aKTUBHOCTH PaJMOHYKIHIOB B MPO0ax ITOYBBI BBITOJHIOCH B
COOTBETCTBUH ¢ MeToanKamu [37, 38]. 3HaueHHUs yaeTbHON aKTUBHOCTH PaTHOHYKJIH/I0B ITPEACTaBICHBI
B Tabnuie (Tabmuria 6).

Tadanuna 6. Y 1e1pHasi aKTHBHOCTH PATHOHYKJIU/IOB MO ITIy0MHe MOYBEHHOT0 NMpodus

Ne IyOuna YaenabHasi aKTHBHOCTb PAIMOHYKJIHAOB B No4YBe, BK/Kr
TOYKH 0TOOpa oTéopa, cM 2IAm 187Cs %Sy 239+240p
L 0-5 <21 <0,7 10,6 + 1,6 <03
5-10 30406 <07 75+14 <03
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Ne I'nyouna YaenbHasi aKTHBHOCTh PAIHOHYK/IHI0B B No4uBe, Bk/kr
TOYKH 0TOOpa oTéopa, cM 21Am 187Cs 0sr 239+240py
10-15 <18 <0,8 <21 <0,3
15-20 <21 <18 <2,0 <0,3
20-25 <3 <22 3,7+14 <0,4
25-30 2,6 +0,5 12+2 36+09 25+4
0-5 3,8+0,8 15+3 <18 20+4
5-10 <21 <27 3,7+13 <05
10-15 <21 <05 <21 <08
2 15-20 <19 <0,6 3312 <04
20-25 <17 <05 <14 <0,6
25-30 <19 <14 <17 <04
0-5 42+0,8 20+4 <19 35+5
5-10 <15 <11 <16 <0,3
3 10-15 <15 <0,7 <18 1,1+0,6
15-20 48+10 <17 <17 <05
20-25 <16 <0,7 <18 <04
25-30 <18 <0,7 <19 <05
0-5 55+11 6,4+13 6,1+1,2 26 +5
5-10 <7 <0,9 23+0,8 <0,3
10-15 <21 <0,7 <18 <0,3
4 15-20 <21 <0,8 <17 <04
20-25 <20 <05 <18 <05
25-30 <18 <05 25+1,0 <05
0-5 <3 10+2 39+14 8,8+23
5-10 <21 <15 34+12 <04
10-15 <0,5 <0,7 39+1,6 <05
5
15-20 <0,8 <11 3,2+15 <0,6
20-25 <21 <05 <13 <0,3
25-30 <0,6 <0,6 <18 <04
0-5 <3 84+17 42+13 10+3
5-10 <20 <0,7 <17 <04
6 10-15 <3 <15 26+1,.2 <05
15-20 <3 <13 <22 <0,5
20-25 <20 <0,6 <20 <0,8
25-30 <3 <0,7 <16 <0,3

IIo MOJIYYCHHBIM IaHHBIM TOCTPOCHBLI TUCTOIPAMMBI PACHPCACIICHUA PAaJUOHYKIUIOB 137CS,

241 Am, 99Sr u 239+240py 1o ry6une nmousennoro npoduns (Pucynok 14).
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21 Am ‘13'."CS

0-5 IE— 56,49 0-5 |
= 5-10 12,55 = 5-10 0,00 100,00
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=
E 2025 —0,00 E 2025 -0,00
25-30 10,88 25-30 —0,00
0 20 40 60 80 100 0 20 40 60 80 100
% OT 06LUei yaenbHOW aKTUBHOCTH % ot obLueH yaenbHON aKTHBHOCTH
gosr 239+240pu
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0-5 m—— 38 45 0-5 o2t
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g 1015 mE-1008 g 1015 087
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% OT 0OLer yaenbHOW aKTUBHOCTH % oT oBLUeN yaenbHOW aKTMBHOCTM

Pucynok 14. Pacnipenenenne panuonykannos 2LAm, 1¥Cs, Sy u 2%9*240Py no riry6une nouseHnoro npoguis

B pesynbTare o0cnenoBaHus pacipenesieHus paauoHyKIUI0B 110 TIIyOHHE TTOYBEHHOTO MPOQUIIs
(Pucynok 14, Tabnuma 6) ycTaHOBJIEHO, YTO OCHOBHASI JI0JISI PaJHOHYKJIHIOB COACPIKUTCS B CJIOC ITOYBBI
0-15 cM u cocrasimser mis 2YAm — 69,04%, 1¥7Cs — 100%, °°Sr — 74,73% u 23%*240py — 80,14%.
MuHuManbHOE COJIEpKAHHWE PAAMOHYKINIOB HaOmomaercs Ha riayomne 20-30 cM u cocraBisier
cocrassier st 2*1Am — 10,88%, 37Cs — 0%, 2°Sr — 15,19% u 23%*24%py — 19,86%.

Bvi6oovl no pasoeny «Onpedenenue cooepicanuss paouoOHyKIUOo8 no 21youHe NOYEEHHO20
npoghunsy

Takum oOpa3oMm, MO pe3ynbTaTaM OLEHKU paJUallMOHHOIO COCTOSHHS MOYBBI MO TIIyOHHE
TIOYBEHHOTO NPO(UIA yCTAHOBIEHO, YTO OCHOBHAS J0NS paguoHykmuaos 2*Am, 137Cs, 905y i 239+240py
3apukcupoBaHa B HaxoTHOM cioe nouBsl 0-20 ¢M, B KOTOPOM COCpe0TOYEHAa OCHOBHASI YacTh KOpHEH
KyJIbTYpHBIX pacTeHni. MakcuMaabHast KOHIICHTPALUS PaIHOHYKIIHUI0B HAOIIOAETCS B BEPXHEM CII0€
HOYBHI (J10 5 CM) IaHHOT'O y4acTKa, MUHMMallbHasl KOHIIEHTPALUs paJuOHYKINA0B — Ha riryoune 20-30
CM.

2.1.3 OnpeaesieHue MI0MAHONH AKTHBHOCTH PAIHOHYKJIN/I0B

ITo pe3ymbTaTaM onpe/ieNeHNs BEPTHKAILHOTO pacipeieaenus pagrnonykmaos 3/Cs, 22 Am, 90Sr
u 239+240py  mousennom mpodue (0-30 cM) IS KaXKIOTO CIOS MOYBBI ONpPEENANach abCcOMOTHAS
aKTHBHOCTH JIAHHBIX PATMOHYKIUIOB 110 opmyJie:

P
Ai,j = Ami,j X To00 X S X h, (1)

re:

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

Apij — yOeIbHas aKTUBHOCTb i-I0 PaIMOHYKIN/IA B j-OM CIIO€ MOYBbI, BK/KT;

P — IIOTHOCTH MOYBKI, KI/AM",

1000 — k03¢ hHUIMEHT TTepeBoIa 3HAUEHHS NIOTHOCTH MOYBBI U3 KI/JIM® Ha KI/CM,
S — oA B, C KOTOPOit 0TOOpaHa MpoOa TOUBKI, CM2;

h — BBICOTA CJI0SI TTOYBEI, CM.
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3areM [Tt KaXKI0TO OMPEIeNIIEMOT0 PATHOHYKIIAA PACCYUTHIBATIACh CyMMapHast aKTUBHOCTD TIO
dbopmye:
Ai = Z Ai,j’ (2)
re:
A — cymMMapHasi akTHBHOCTb I-TO PaJMOHYKJIHMJA 0 BCEH MIyOWHE €ro pacnpoCTpaHCHHUS B
MIOYBEHHOM ITOKPOBE, bK;

Alij — aKTUBHOCTb I-T0 PaJIMOHYKIINA B J-OM CJIO€ TI04BBI, bK.

3HaYCHHUs yIeJIbHOM aKTUBHOCTH PaJMOHYKJIM/IOB MpecTaBieHbl B Ta0uuie (Tabmuma 7).

Tabéauna 7. CyMmmapHasi aAKTHBHOCTh PAJHOHYKJIUAOB M0 IIy0HHE MOYBEHHOT0 MOKPOBa

N CymMmapHasi yaeabHasi aKTUBHOCTD 110 CymMapHasi aKTUBHOCTD 10 IJ1y0HHe MOYBEHHOT 0
TO‘{;(PI rJy0nHe MOYBEHHOI0 MOKpPoBa, BK/Kr noKkpoBa, bk
241Am 137CS 239+240Pu QOSr 241Am 137CS 239+240pu QOSr
1 15,9 18,2 26,6 29,5 10,4 11,8 17,3 19,2
2 13,5 20,7 22,7 14,0 8,8 13,5 14,8 9,1
3 17,2 24,9 37,8 10,7 11,2 16,2 24,6 6,9
4 19,6 9,8 27,5 16,2 12,7 6,4 18,2 10,5
5 9,1 144 11,0 17,5 59 94 7,2 114
6 13,8 13,2 12,5 14,3 9,0 8,6 8,1 9,3
min 9,1 9,8 11,0 10,7 59 6,4 7,2 6,9
max 19,6 24,9 37,8 29,5 12,7 16,2 24,6 19,2

Hanee omnpenensics kodddumuent Ky, omnpenenstommii OTHONIEHHE CYMMAapHOW aKTHBHOCTH
pammonykmunos 3'Cs, 22Am, %Sy u 29*240py o Bceit rTyOMHE BEPTHKANBHOTO paclpelelIeHHs B
MIOYBEHHOM TOKPOBE K aKTUBHOCTH PAJMOHYKIIUIOB B BEPXHEM 5-CAHTUMETPOBOM CJIO€ MTOYBEHHOTO
MOKpoOBa 1o Gopmyiie:

Ao
K, =2t ®3)

rjae:

Kn — k03 duLneHT, onpeaensonnii OTHOIICHHEe CYMMapHOH aKTUBHOCTH i-T0 PaJHOHYKITH/IA B
MIOYBE 110 BCEH ITyOMHE ero pacipoCTPaHSHHUS B TOYBEHHOM IMOKPOBE K aKTHBHOCTH I-TO paJIMOHYKIIU 1A
B BEpXHEM 5 (TISITH) CAHTUMETPOBOM CJI0€ ITOYBEHHOT'O MTOKPOBA;

Ai — cyMMapHasi akTUBHOCTb I-TO PaJHMOHYKIIH/IA B TIOYBE [0 BCE MTyOMHE ero pacpoCTpaHeHN,
bk;

Aio-5 — aKTHBHOCTb I-TO PaJHOHYKJIHIA B BEpXHEM 5 (MIATH) CAHTHMETPOBOM CJIO€ TIOYBEHHOTO
IIOKpOBa, bk.

IInomanHass akTHBHOCTD PaaAuOHYKIIMAOB paCCYUTHIBAJIACH 1O (pOpMYJ'ICI

Agy = =S, 4)

rie:

Ag ; — TIOIIaHasA aKTUBHOCTH I-TO PaJHOHYKIIN]IA, Bx/M?;

K — k03¢ ¢punment, onpenenstomuii OTHOIIEHHE CyMMapHOW aKTUBHOCTH I-TO PaJHOHYKIHIA B
MOYBE 110 BCEH ITyOMHE ero pacipOCTPaHEHHUS B TOYBEHHOM IMOKPOBE K aKTHBHOCTH I-TO paJIMOHYKITU 1A
B BEpXHEM 5-CAHTHUMETPOBOM CJIOE ITIOYBEHHOT'O TIOKPOBA;

A\ 0-5 — aKTUBHOCTb I-T0 PaJIMOHYKIIN/Ia B BEPXHEM 5-CAHTUMETPOBOM CJIO€ TOYBEHHOTO MOKPOBA,
bk;

S — momazk 0T6opa MPod BEPXHETO CIOS TIOYBHI, M.

25



Cpennue 3HaueHus kodpduuuenta Ky, u npencrasiens: B Tadbnuie (Tadnuua 8).

Tadauua 8. Cpennne 3nauenus: kodppuuuenton Ky

Koapdunnent Ku 3naueHue
Kx pannonyknuza *¥’Cs 0,5917
Ky paguonykmmaa *1Am 0,2401
Ky panuorykmmaa 23%240Py 0,7245
K pannonyknuzaa *Sr 0,2550

[Tnomaae orbopa mpooOsl (S) onpenensiack B mporecce 0Toopa mpoo.
3HaveHHUs IUIOIIAIHON aKTUBHOCTHU PAIMOHYKINIOB 137CS, 241Am, 239+240py; 1 Gy paccuuTaHsbl 10
dopmyiie (4) u npencrabnensl B Tabuuie (Tabmuma 9).

Tadanua 9. PacueTnast niomaaHasi akKTUBHOCTh PAMOHYKJINI0B

Touka ot6opa IaomagHast aKTHBHOCTH, KBK/M?

137Cs 24 Am 239+240p 205
1 1,308 0,095 4,003 0,053
2 0,500 0,064 1,036 0,058
3 0,462 0,050 0,659 0,068
4 0,423 0,059 1,413 0,081
5 0,173 0,022 0,207 0,051
6 0,500 0,075 0,283 0,053

CormnacHo pacuetHoii onenke (Tabmuma 9), momaanas akTHBHOCTE *°'Cs B OYBE BAPBUPYET OT
0,173 1o 1,308 xbx/M?, 2XAm — o1 0,022 110 0,095 kBbx/M?, 2°*240Py — ot 0,659 10 4,003 KBK/M?, 2SI —
0,053 10 0,068 kBr/M?.

1o MoTyYeHHBIM JAaHHBIM MOCTPOEHBI KAapThl PAacIpeseeHns IUIOMANHOH akTHBHOCTH °'CS,
241 Am, 239+240py i1 %Sy ma o6cmenyemom 3emensHOM yuactke (Pucysok 15 - Pucynok 18).

YcnoeHble 0603HaueHun

D nNuHuA NAN35+g0pora
Cs-137, kBK/KB.M

Q<75

Pucynok 15. Kapra pacnpenesienns niiomaanoi akrusuocra ='Cs
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[To pe3ynbTaTaMm oONpeieNeHHs IUIomaaHoi aktuBHOCTH 'Cs (PucyHok 15), BO BceX TOYKax
o6CneoBaHNs 3HAYEHUs IUIOIIAJHON aKTHBHOCTH 1°'CS He NpeBBIMAOT 3HaueHHs 75 KBk/MZ, uTo
MO3BOJIIET OTHECTU OOCHEeAyeMblii 3€MENbHBI y4YaCTOK K TEPPUTOPUU C «OTHOCHUTEIHHO
YIOBICTBOPUTEIILHON CHTyaluei», cormacHo «KpuTepusMm OIEHKHM 3KOJIOTUYECKOW OOCTaHOBKH
tepputopuii» [40].

YcnosHble 0603HaveHus

D nuHua NIN35+aopora
Am-241, Bikr

0 <
O »2

Pucynok 16. Kapra pacupenejienus IomagHoii akTupuoctu 2*Am

Ilo pesynbTaTaM ompeseieHns IUIONAaHON akTHBHOCTH 2 Am (PucyHok 16), BO BCeX TouKax
00CIeI0BaHMs 3HAYCHHUS TUIOMAAHOM akTHBHOCTH 2**Am He MpEBBIIAOT 3HauYeHust 490 kBK/M2, 9TO
MO3BOJISIET OTHECTH OOCJIETyEMBIM 3E€MENbHBIH Y4YaCTOK K TEPPUTOPHUH C «OTHOCHUTEIHHO
YAOBIETBOPUTENLHON CHUTyalueil», cormacHo «KpurTepusiM OIEHKH HKOJIOTHUYECKON OO0CTaHOBKHU
tepputopuii» [40].
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YcnoBHble 0603HaYeHus
D nunua N3N35+0pora
Pu-239+240, kBk/xa.m

O <4

Pucynok 17. Kapra pacnpenesienns JiomaaHoi akTusnoctu 2°+240py

Ilo pesynpTaTaM onpeseieHus IIOMaaHoH aktuBHOCTH >0 24Py (PucyHok 17), BO BCeX TOUKax
obcreIoBaHus 3HAYEHHUS MUIOIIAAHOH akTHBHOCTH 227"24°Py He npesbimarotT 3Havenus 410 kbk/M?, uTo
MO3BOJISIET OTHECTH OOCJTEIyeMblii 3€MENbHBI Y4acTOK K TEPPUTOPHH C «OTHOCHTEIHHO
YZIOBJIETBOPUTEIBHON CHUTyaluel», corjacHo «KpuTepusM OLIEHKM 3KOJOTMYecKOd 0OCTaHOBKH
tepputopuii» [40].

YcnoBHbie 0603HaveHUA

[ s nan3s+gopora
Sr-90, kKBK/ka.M

’r‘rr. _—
O <2 e ™ 0 500 1000 2000w

Pucynok 18. Kapra pacnpenesienns miomaanoi akrusaocta °Sr

[To pesynbraram ompeneneHus IMIOMAAHONW AKTUBHOCTU 0gy (Pucynoxk 18), Bo Bcex TouKax
00CIIeI0BaHMUS 3HAYEHHS TUIOMIAHOW AKTHBHOCTH °Sr He MPEBBIIAOT 3HadeHus: 120 kbK/M2, 4TO

IIO3BOJISACT OTHECTHU O6CJICI[yeMLII\/'I 3eMeJIbHBIN Y4aCTOK K TCPpUTOpPHUU C «KOTHOCUTCIIHHO
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YIOBJICTBOPUTEIBHON CHUTyanue», corjacHo «KpuTepusM OIIEHKH HKOJOTHYECKON 0O0CTaHOBKHU
tepputopuii» [40].

Bv1800w1 no pazoeny « Onpedenenue niowadHou aKmueHOCMU PAOUOHYKIUOO8)

ITo pe3ymbTaTaM IUIONIAJHOTO PAacIpeeNieHus pajfuoHyKInuaoB o' Cs, 24 Am, 239+240py  90gy g
BEPXHEM CJIO€ MMOYBEHHOT'O IMOKPOBA YCTAHOBJICHO, YTO BO BCEX TOYKAX OOCIICOBAHHS 3HAUCHUS
IUIOIIAHON aKTUBHOCTH JIaHHBIX DPAJMOHYKIUIOB HE TPEBBINIAIOT 3HAYCHUS, XapaKTEPU3YIOIINE
«OTHOCHUTEJIHFHO YIOBJICTBOPUTEIBHYIO CUTYAIHIO» B « KpUTEPHSIX OLEHKH IKOJIOTUYECKON 00CTaHOBKH
tepputopuii» [40].

2.2 PAJMAIMOHHOE COCTOAHHUE ITIOBEPXHOCTHBIX U ITOA3EMHBIX BO/JI

OO6cnenoBanue pagiualMOHHOTO COCTOSHUSL TOBEPXHOCTHBIX M MOJ3EMHBIX BOJ BBIIOJHSIOCH C
LEJIbI0 OMNpPEACNICHUS] CTENEeHH PaJUO0aKTUBHOTO 3arpsi3HEHUS BOJHON Cpelbl TEXHOTEHHBIMHU
paZMOHKYIUIAMH, OOpa30BaBIIUMUCS BCJIEICTBUE UCIBITAHUI SAEPHOTO OpYXHs, B pailoHe
o0crenoBaHusl.

KonTponupyemoit BeIWYMHONW pPaTUAIIMIOHHOTO COCTOSIHUS BOJBI, COTJIAaCHO [ MrMeHHYecKuM
HOpPMaTHBaM K OOCCIECUYEHHIO PaHalMOHHON Oe3omacHocTr [39], sBiseTCs yiaeiabHAs aKTHBHOCTh
PaIuOHYKJIMIOB B BOJIE.

PanuanuonHoe cOCTOSIHME MOBEPXHOCTHBIX M TMOA3EMHBIX BOJ OLIEHWBAJIOCh IO 3HAYCHUSIM
y/eTbHOM aKTHBHOCTH paIMoHyKIHa0B = Cs, 24 Am), 239+240py 900Gy 5 31,

Omnpenenenue yAenbHON aKTUBHOCTH PAJAMOHYKIHUIOB B BOJE OCHOBAaHO Ha H3MEPEHUU MPOO
BOJIbI, OTOOPaHHOU M3 BOJHBIX OOBEKTOB.

2.2.1 Onpenenenue yeJbHO AaAKTUBHOCTH PA/IMOHYKJ/JIH/I0B B IIOBEPXHOCTHBIX BO/IAX
OO6cnenoBaHre NOBEPXHOCTHBIX BOJ] HA 3eMenbHOM yuacTke JIDII35+nopora, obmelt mionaapo
525,57 ra He IPOBOAMIIOCH B CBSI3U C OTCYTCTBUEM BOJIHBIX OOBEKTOB.

2.2.2 OnpeaesieHue yied1bHOM aKTUBHOCTH PAAHOHYKJ/JIHI0B B NMOJA3EMHBIX BOJaX

C uenpio onpeneseHus paJaualiiOHHOTO COCTOSIHUS MOJ3€MHBIX BOJI HA YYACTKE PACIOJIOKEHUS
JIDII35 mpoBeneHo OypeHHE THAPOTEONOTHYECKO CKBaKMHBI Ne3 ¢ mocienyronmm oTéopoM mpod
BOJIbI JIJISl TIPOBEACHUS JTaOOpaTOPHBIX aHAM30B. Pacrionoxkenne ckBaxuHbl Ne3 mpencTaBieHO Ha
cxeme (Pucynok 19).
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YcnoBHbie 0603Ha4YeHUA

[ rwwn nan3ssacpora (525,57 ra) 0 05 1 20

Pucynok 19. Cxema pacnosio:keHus1 CKBa:KHHbI Ne3

[lom3emuble BOAbl Ha 0OciaeayeMOW TEPPUTOPUM IPUYPOUYEHBI K 30HE 3K30TE€HHOM
TPEIIMHOBATOCTHU NalIe030MCKUX Mmopo. [’ myOuHa 3aneranus moa3eMHBIX BoJ 26 M.

JlaGopaTopHble aHaJIM3bl BKJIIOYAIM ONpEACICHHE YACIbHOH aKTUBHOCTH OCHOBHBIX
7103000pa3yIomyX paanoHyKIHI0B B Boae — °H, 13'Cs, 241 Am), 239+240py i1 90Sr. PaGoTsr npoBoammice B
COOTBETCTBUHM C HOPMATUBHOW JTOKyMEHTAIMEH Ha METOJbI BHIMOJHEHUS U3MEPEHUN C IPUMEHEHUEM
MOBEPEHHBIX cpeicTB u3MepeHus. OTOop nmpod BOAbI MPOBOAUIICS B COOTBETCTBHH C FOCY1apCTBEHHBIM
crangaprom CT PK TOCT P 51592 [41].

Pe3ynbraThl copepkaHus paJOHYKINAOB B OJ3EMHBIX BOJIaX CKBaXUHbI Nel mpecTaBieHb! B
tabmuie (Tadbmuma 10).

Ta6auma 10. Pe3yabTaTsl 1a00paTOPHBIX AHAJIN30B MOI3eMHBIX BOJ

Ne | HamMmeHoBaHMe YaeabHasi akTHBHOCTH, BK/KT -
n/n CKBAKHH 3H 1370 218m 90g 239+200p | Hpora Moarora
1 Nel <6 <0,01 <0,02 <0,01 <2,2x10* 50°03'23,043" | 78°44'56,74"

CornacHo MOJTyYeHHBIM pe3yIbTaTaM, yelbHas aKTHBHOCTh paauonykmuaa ='Cs, 21Am u °H s
MOJ3EMHBIX BOJIAaX HAXOAWUTCS Huxke mpernena obHapyxkenus (<0,01 bx/kr, <0,02 Bx/kr u <6 Bx/kr
COOTBETCTBEHHO). BBIMOTHEHA TOATOTOBKA U PAAMOXUMHUYECKUH aHAIIN3 110 OTIPEICIICHUIO COIePIKaHUS
905y g 1 2%9*240py, CornmacHo MoTyYeHHBIM JaHHBIM, 3HAYEHHUS YAETbHONH aKTUBHOCTH PaIHOHYKIHIOB
HAXOJIATCS HIDKE TPEIeIOB OOHAPYKEHHs, KOTOPBIE He MPEBBIIAtoT s 20 24Py — <2,2x10* Br/kr,
mns 9Sr — <0,01 Bx/kr. Takum 06pa3oM, TIONydYeHHbIE 3HAYEHHS He MPEBBIIAIOT 3HAYEHHH YpPOBHS
Bmematensersa (13'Cs — 11 Br/kr, 22Am — 0,69 Br/xr, 229+24%Py — 0,55 Br/kr, *H — 7600 Br/kr, *°Sr —
4,9 Br/Kr) 1o coaepKaHUIO0 B TUTHEBOM BOJE COTIacHO I urneHnyeckum HopmatuBam [39].

Bv1600wb1 no pazoeny « Onpedenenue cooepircanusi paOuOHyKIUO08 8 HOO3EMHBIX 800AX»

[To pesynbTataM MpPOBEICHHOTO OOCIEMIOBAHUS YCTAHOBJICHO, YTO YPOBHH COJECPIKAHUSI
pammonykmnos “H, 21Am, ¥7Cs, %0Sr u 23%*290Ppy B rpyHTOBBIX BOJAX HA yYacTKE PACIOIOKEHHUS
JIDTI35 He npeBbIIaloT HOPMATUBHBIE 3HAYEHUS COTJIACHO | UTHEHWYECKUM HOPMAaTHUBAM.
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2.3 PAIMAIIMOHHOE COCTOAHUE ATMOC®EPHOI'O BO31YXA

OO6cnenoBaHrue paJMAIMOHHOTO COCTOSIHUS aTMOC(EPHOTrO BO3AyXa BBIMOIHAETCS C IIEJBIO
OLICHKH CTETIEHU PaJUOAKTUBHOTO 3arpsiI3HEHUS BO3AYIIIHON CPEIbl.

CreneHp pajiMOaKTUBHOIO 3arps3HEHUS BO3AYLIHOW CpEAbl ONPEAENsAeTCs M0 CPEIHEr0J0BOMI
00BEMHOI aKTHBHOCTH paanoHykmunoB 2Am, 1¥7Cs, 239+240py i 9051 p mpoGax BO3MyIIHBIX a3pO307Ieii.

B cooTBeTcTBMM € METOIMKON KOMIUIEKCHOTO 3KOJOTMYECKOro OOCIIEOBAaHUS OIpeesieHHe
CpPEeIHErofoBoi 0OBEMHON aKTUBHOCTH PAJUOHYKIMAOB B aTMOC(EpPHOM BO3/AyX€ BBIIOJIHAETCS
AKCIIEPUMEHTAJIbHBIM MM PACYETHBIM METOJOM. OKCIIEPUMEHTAIbHBIM METOJOM CpPEIHEr00Bast
o0beMHasi aKTHUBHOCTb PAIHOHYKINAOB B aTMOC(PEPHOM BO3JyXe OIpeaesseTcss Kak CcpeaHee
apu(MeTHUeCKoe 3HAYEHHWE BCEX PAa30BBIX M  CPEIHECYTOYHBIX OOBEMHBIX AaKTHBHOCTEH
PaZMOHYKIIUOB, MOJYYEHHBIX B TE€YEHHE roja. PacyeTHbIii MeTon HpUMEHseTcs B ciyyae, Korjaa
OTIPENICIUTh CPEIHETr0/I0BYI0 OOBEMHYIO AaKTUBHOCTh PAJAMOHYKJIHIOB B aTMOC(EPHOM BO3IyXe
9KCIIEPUMEHTAILHBIM METO/IOM HE MPEICTABISAETCS BO3MOKHBIM.

2.3.1 OnpeneieHue cpeHEroA0Boi 00beMHONH AKTUBHOCTH PAAHOHYKJIH/I0B B aTMOCHEepHOM
BO3/IyXe pacuyeTHbIM MEeTOI0M

Onpenenennie cpeqHEroA0BoNH 00BEMHON aKTUBHOCTH PAIMOHYKIIHIOB B aTMOC()EPHOM BO3IyXe Ha
00CIIelyeMOM 3eMEIIbHOM yYacTKE BBITIOJIHEHO PAcyeTHBIM METOJOM. JTO CBSI3aHO C TEM, YTO Ha
o0cIeryeMOM 3eMeNTbHOM Y4acTKe OTCYTCTBYIOT MOCTOSIHHbIE HCTOYHHMKU JICKTPHUECTBA, HEOOXOIUMBIE
JUTst 0TOOpa IPOO BO3IYIIHBIX a3P030JIeH ITyTeM HETIPEPHIBHON aCTIUPALHH.

PacuerHplii MeTOJ] ompeneneHus CpPEeIHEroJ0BOM OObEMHON aKTUBHOCTU paJMOHYKIUIOB B
arMoc(epHOM BO3yXe OCHOBaH Ha MPE/IOI0KECHUH, YTO OCHOBHBIM 3arpsS3HUTEIICM BO3IYIIIHON CPEJIbI B
MecTaX, /e OTCYTCTBYIOT MPOMBIIUICHHBIE MPEANPHUITUS U OOBEKTHI, SBIISETCS IOYBa, TOYHEE e€e
MeITKOTuCTIepcHast (PpaKivsi, KOTopasi B BUJIC TBUTH ITOTAIaeT B BO3MAYIIHYIO CPEITY.

3Has cojiepikaHie PaJIMOHYKIIUIOB B MEJIKOIMCIIEPCHON (DpaKIMU MMOYBBI, & TAKKE CPEAHETOI0BYIO
KOHIICHTPALIMIO B3BEIICHHBIX YaCTHUI] B aTMOC(EPHOM BO3TyX€ (3abUIEHHOCTH) 00CIIEAYEMOro 3eMEeJTbHOTO
y4acTKa, MOJKHO PacCUMTaTh CPEIHETOJIOBYI0 OOBEMHYIO aKTUBHOCTH PAJMOHYKIUAOB B aTMOC(HEPHOM
BO3/IyXE.

Pacuer cpenHeronoBoii 00bEMHON aKTUBHOCTH PAJUOHYKIHIOB B aTrMOCHEpHOM BO3IyXe
BBITTOJTHSICS 10 (hopMy!ie:

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

rue:

A, ; — cpenHeronoBas 00beMHas aKTUBHOCTS I-TO PaIHOHYKIIHIA B aTMOC(EPHOM BO3/TyXe, Bx/M>;

Kgi — K03 puument, onpenensonui OTHOMIEHUE yAEIbHOW aKTUBHOCTH 1-T0 PAJMOHYKIN/IA B
MeNKoaucnepcHol (pakuuu mnoussl (MeHee 10 MKM) K yJeJbHON aKTHBHOCTH 1-TO PaJMOHYKJIHJA B
BEPXHEM CJIOE€ TIOYBEHHOTO NTOKPOBA;

Ami,nousa — Y/ICTbHAST aKTHBHOCTB I-TO paMOHYKIIKAA B BepxHeM ciioe (0-5 ¢cM) IMOYBEHHOTO TIOKPOBA,
Bx/kr;

Psus — CPEAHETr0/10Bast KOHIIEHTpAIIMsl B3BEIIEHHBIX YaCTHIl B aTMOC(EPHOM BO3yXe 00CIeayeMoro
3eMeJTBbHOTO YJacTKa, KI/M",

2.3.1.1 Onpeodenenue korhpuyuenma Kpi
Koadduuuent Kgi paccunrtsiaincs no gpopmyie:

Ami,
Kq) i = _Cl) N (6)

’ Amin
raec:
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Amip — ylnenbHas aKTUBHOCTH I-TO PaIHOHYKIHIA B MEJIKOAMUCICPCHOW ()paKIUU MOUBBI (110
10 mxm), Br/kr;

Anmin — yiebHast aKTHBHOCTb I-T'0 paIuOHYKJIK/Ia B BepXHeM citoe (0-5 ¢cM) OYBEHHOT0O MOKPOBA,
Bx/kr.

Jns onpenenenus xkodddumuenta Kgi Ha obcmemyeMoM ydacTKe IUIomanbio 5,3 km? ObLIO
3a105keHO0 6 Touek 1t 0Toopa nmpod moussl. OTOOP MPo6 MouBkl npoBoawiics B coorBercTBuu ¢ 'OCT
17.4.3.01-2017 [36].

Cxema pacnojoXeHHs TO4YeK OoTOopa Mpo0 TMOYBBI Ui TOCIEAYIOMIEr0 ONpEACICHUs
CPEIHET00BOM 00bEMHOI aKTUBHOCTH PAJAUOHYKIIUIOB B aTMOC(HEPHOM BO3AyXE PACUECTHBIM METOOM
npejcrabicHa Ha pucynke (Pucynok 20).

YcnoBHele 0603HaYeHUs
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Pucynok 20. Cxema pacnoJioskeHHs TOUeK 0TOOPa MPod MOYBbI

Ot0op mpod u omperneneHre 0ObEMHON aKTUBHOCTH PaJIMOHYKIIUIOB B BO3/yXE BBINOJIHSUIUCH B
COOTBETCTBUH C MEKTOCYIaPCTBEHHBIM CTaHIapTOM 1 MeToaukamu [36, 37, 38].

Brienenne u3 mpo0 mouBBl (paKmMM IMOYBHI pazMepoM <10 MKM BBITONHSIIOCH METOJIOM
CeTMMEHTAIlMHU B BOJHOM cpere [42].

3nadyeHuss kodpoummenToB Kgyi IS paaMOHYKIHIOB paccuuTaHbl 1o ¢opmyne (6) u
npejcTaBiacHbl B Tabnuiax (Tabmuia 11 — Tabaumna 14).
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Ta6uuna 11. 3navenus kodppunuenta Ky nusa pagnonykanga ='Cs

YaeabHasi aKTUBHOCTDb PaAHOHYKJIMAA,

Bx/kr
Touka
Ne yyactka Yuacrok no4Ba, ¢pakuus noUBbI Kocs
orbopa
Hepas/iejieHHasl Ha pa3mepom <10
dpakuuu MKM
1 9,8+2,0 28+6 2,86
2 2615 4148 1,58
3 3246 70+14 2,19
! Junust I35 4 15+3 18+4 1,20
5 13+3 2615 2,00
6 7,715 18+4 2,34
Cpennee 3HaYeHHE 2,03
Taouuna 12. 3navenus kodppunuenta Ky 1us paguonykanga *Sr
YneabHasi AKTHBHOCTH PATMOHYKJIH/A,
Bbx/kr
Touka
Ne yyacrtka Yuacrok no4Ba, ¢pakuus NnoYBLI Kosr
orbopa
HepasjiejieHHasl Ha pa3mepom <10
dpakuun MKM
1 14 +2 180 + 60 12,86
2 60+1,4 120+ 50 20,00
3 96+1,6 120 £ 50 12,50
1 Junust T3S 4 105+1,9 120 £ 50 11,43
5 68+1,6 91 + 27 13,38
6 78+15 120+ 50 15,38
Cpennee 3HaueHue 14,26
Tabauna 13. 3navenus kodpduuuenta K¢ 1is paguonykanaa >1Am
YneabHasi AKTHBHOCTH PATHOHYKJIUAA,
Bbk/kr
Touka
Ne yyacTka Yuacrok no4Ba, (ppakuus nouBsI Kpam
orOopa
HepasJejieHHAsl Ha pa3mepom <10
dpakuun MKM
1 <3 11+2 3,67
2 4,0+1,2 8,4+1,7 2,10
3 6,2+1,2 1343 2,10
1 N 4 5+1 2,10,4 0,42
5 <15 1,3+0,3 0,87
6 <4 3,3+0,7 0,83
Cpennee 3HaYeHHE 1,66
Tabauna 14. 3navyenus kodpduuuenta K¢ s paauonykanaa 239+240py
YaenpHasi aKTHBHOCTH PAIMOHYKJIH/A,
Br/kr
Touka
Ne yyacrka Yuacrok no4Ba, (ppaxuusa nNouBkI Kgpu
oTéopa
HepasJeJeHHAs Ha pasmepom <10
dpakuun MKM
1 <0,2 105+ 10 525
2 27+5 54+8 2
3 <05 140 £ 13 280
1 JInnusa JIII135 4 <04 20£5 50
5 <04 25+5 62,50
6 56+2,0 205 3,57
Cpennee 3HaYeHUE 153,84




CormacHo nosydeHHBIM pesyibTataM (Tabnuna 11 — Tabnuna 14), nns obcneayemMoro ydacTka
3HAUEHMs Y/AENbHOH aKTUBHOCTH paguMOHyKiIuaa -~'CS B TouBe, Hepas[eldeHHOH Ha (paKiuu,
BapBUPYIOT B npeaenax ot 7,7+1,5 no 32+6 bk/kr, Bo (pakiusax moussl pazmMepom <10 mxm — ot 1814
1o 70+14 bx/kr. Cpennee 3nauenue kodpdunnenta Kycs U1 nanHoi 30161 coctapisieT 2,03.

3HaueHns yenbHOH aKTHBHOCTH PAAMOHYKIHAA “°SI B OouBe, Hepas3AeNeHHOH Ha (paKIuH, s
ydacTka BappupyroT B npeaenax 6,0+1,4 no 14+2 bx/kr, Bo ¢ppakmusax mouBsl pazmepom <10 MKM — OT
91+27 no 180+60 bx/kr. Cpennee 3nauenue kodpdunrenta Kys: 171 qaHHON 30HBI cocTaBisieT 14,26.

3HayeHNs yJeNbHON aKTMBHOCTU PaJMOHYKIHAa 2*Am B mouse, HepasneneHHON Ha dpakium,
JUIS ydacTKa HaXOJsTCs B mpenaeniax oT 6,2+1,2 mo HikHero npenena odHapyxkenus (<1,5 Bk/kr), Bo
dpakusx mouBsl pazmMepoM <10 mxMm — ot 13+£3 mo 1,3+0,3 br/kr. Cpennee 3nauenue koddduimenrta
Kpam 7151 JaHHOM 30HBI cocTaBiseT 1,66.

3HayeHus yaenbHON aKTHBHOCTH paanonyknnaa 222*24%Py B nouse, HepasnenenHoi Ha Gpakun,
JUISL y9acTKa BapbHPYIOT B MpeEJeiax OT HIKHEro npeaena ooHapykenus (<0,2 bk/kr) no 2745 bx/kr,
BO (pakiusax mouBsl pazmepom <10 MM — oT 2045 1o 140+13 br/kr. Cpennee 3HaueHNE KO3PPUITMCHTA
K¢pu 47151 JaHHOM 30HBI cocTaBiseT 153,84.

2.3.1.2 Cpeonezooosasa KoHueHmpayus 636eUieHHbIX Yacmuy, 6 Ammocgepuom 03oyxe

H3mepeHune cpeTHero0BOM KOHIIEHTPAIMK B3BEIICHHBIX YACTHI[ B aTMOC(HEPHOM BO3JIyXe Ha
o0cienyeMoM 3eMeNTbHOM Y4acTKe He MPOBOIMIOCH. [I0CcKOIbKy oOcneayeMast TEppUTOpUs HaXOAUTCS
B obmactum AOaii, B pacyeTrax HCIOJb30BAHO CpEIHEE 3HAUYCHUE CPEIHETONOBBIX KOHIICHTPALU
B3BEIICHHBIX YaCTHUI[ B aTMOC(EPHOM BO3[yXe ONIMKaMIIero HacelIeHHOro MyHKTa/mocTa HaOIIoAeHUN
3a COCTOSIHHMEM arMoc(epHoro Bo3ayxa maHHoid oOmactu — T.Cemeil. Cpennee 3HaueHHE
CpeMHeroaoBbIX KoHIeHTpauui (nepuoa ¢ 2018 mo 2022 rr.) B3BEHMICHHBIX YaCTHI] B aTMOC(HEPHOM
Bo3myxe r. Cemeii pasno 0,0112 mr/m® (Tabmuma 15).

Tabauma 15. 3HayeHusi cpeaHErogoBOii KOHUEHTPAUHMH B3BENIEHHBIX YACTHII B aTMOC()epPHOM BO3AyXe I
00ci1e1yeMoro 3eMeJIbHOI0 Y4acTKa

CpenHee 3HaYeHHE
CpeauneronoBasi
N CpeIHeroI0BbIX
T'opon Kanennapuvlii ros KOHIIEHTPALMS B3BeIEHHBIX N
yacTu, Mr/m3 KOHIeHTpa i
i B3BelIeHHBIX YACTHII, MI/M°
2018 0,0330
2019 0,0160
2020 0,0214
N 2021 0,0160
Ceneit 2022 0,0400 00112
2023 -
2024 -
2025 -

3HaveHMs CPETHETOOBBIX KOHIICHTPAIIUNA B3BEIICHHBIX YAaCTHI] B aTMOchepHOM Bozayxe . Cement
npenctaBiensl PITI «Kasrugpomer» B exeromHoM WHGOPMAIMOHHOM OOIIJIETEHE O COCTOSHUU
oKpyKaroriei cpeapl Pecryonuku Kazaxcran [43].

2.3.1.3. Pacuem cpeonezo0060ii 00beMHOI AKMUBHOCHU PAOUOHYKIUOO8 8 AMMOCHeEpHOM
6030yxe

Jns pacuera cpeHErooBoi 00BbEMHONW aKTUBHOCTH PAJHMOHYKINIOB B aTMOC(EpHOM BO31yXe
o0cIteryeMol TeppUTOPUH HCIIONB30BaHbI cpeiHue 3HaueHus KodpdummenToB K¢ (Tabnumna 16).

Tabaunua 16. Cpennue 3Hauenns kodgduuuentos Ky

Koagpduunenr Ky 3HayeHune
Ky pamnonykmua ¥'Cs 2,03
Ky pamuonykmuma *°Sr 14,26
Ky paguonykauaa 2**Am 1,66
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Koapduunenrt Ky 3HaueHue
Ky pamuonykmuaa 239+240py 153,84

Hcnonb3ys nonyueHnbie kodhduimentsl Ky (Tabnuna 16) u 3HaueHHs yACIbHONH aKTHBHOCTH
panronykiauaoB  (Tabmuma 5), BBIMONHEH pacyeT CPEAHEroJ0BOH  OOBEMHOH  aKTHBHOCTH
PaJMOHYKJIHMJIOB B aTMOCEpPHOM BO3AyXe [uii oOciexyeMod Tteppuropur 10  popmyie (5)
(Tabmawma 17).

Taﬁ.lmua 17. PacuyeTHbIe 3HAYEHHUS cpem{erozlonoﬁ 00beMHOH AKTHBHOCTH PaANOHYKJINI0B

Touxa ot6opa Cpennerogopasi 00beMHasi AKTUBHOCTh PaIHOHYKIHA0B, BK/M°
241Am 137C5 QOSr 239+240pu
T.1 3,39x10°® 1,19x107 7,71x107 3,69x10°
T.2 9,49x10° 5,68x108 6,00x1077 9,80x1077
T.3 3,39x108 8,67x108 6,43x107 2,29x10©
T.4 1,90x10® 1,10x10”7 5,71x107 9,80x10®
T.5 3,25x108 4,75x107° 7,14x107 8,16x107
T.6 9,49x10° 3,32x108 6,43x1077 6,53x108
MHUHUMAJIbHOE 2,60x108 9,09x10° 4,95%x1077 7,58x10¢
MaKCHMAaJIbHOE 1,13x107 2,27x107 7,83x107 1,46x10*
JOAmnac* 2,9x1073 2,9x10°° 2,5x107° 2,5x1073

CornacHo nonyueHHbIM qanHbIM (Tabmuia 17) pacyeTHbie 3HAYCHUS CPEAHET0I0BOM 00BEMHOI
AKTUBHOCTH PaJHOHYKJINJA 1¥87Cs B BO3JlyX€ BAPbUPYIOT OT 9,09x10° g0 2,27x107 Br/m®, ¥Sr — or
4,95x107 10 7,83x107 Br/m®, 2XAm — or 2,60x10°® mo 1,13x107 Br/m®, 23%*240Py — or 7,58%10° o
1,46x10™* Bx/M®, uro He MPEBBIIIACT 3HAYCHHUI JOMYyCTUMON CPEAHET0/I0BOM O0BEMHOW aKTUBHOCTHU

JIOAHac, cornacHo I nrueHnueckuM HOPMaTHBAM K 00€CTIeYeH IO pagHaonHoi 6e3onmacHoctr (Y3'Cs
27 B, 241Am — 2,9x10° Br/m®, 05t — 2.7 Bo/w, 29240py _ 2 5x10°¢ Bie/w?) [39].

Bv1600wb1 no pazoeny «Paduayuonnoe cocmosnue ammocghepnozo 6030yxa»

[onmyJeHHbIe 3HAYEHNsS 00HEMHON aKTHBHOCTH paauonykmunos 3'Cs, 21Am, %Sy u
aTMOC(EpHOM BO3AyXE HCCIEIyeMOHl TEppUTOPUM HE MPEBBILAIOT 3HAYCHUH JOIMYyCTUMOMN
cpeaHerooBoil 00beMHOM aKTUBHOCTU JIOApac, YCTAaHOBIEHHBIX B ['MTHEHMYECKMX HOpMAaTHBaxX K
obecrieueHnIo paaralimoHHo# 6e3onacuoctu [39].

239+240Pu B

2.4 PAIJMAIIMOHHOE COCTOSHHUE PACTUTEJBHOI'O MUPA

OO6cnenoBaHne pagaliOHHOTO COCTOSHUS PACTUTEIBHOTO MUPA BBITIOIHSIIOCH C IIETTBI0 OLIEHKU
CTETIEHHU PaJIMOaKTUBHOTO 3arpsi3HEHUs] pPacTeHU B paiioHe 00ClieI0BaHMs.

CreneHp paJiMOaKTHBHOTO 3arpsi3HEHHSI PACTUTEIHHOTO IOKPOBA OMPEACISIETCS MO YACTbHON
AKTUBHOCTH PaJUOHYKIIUJIOB 241 Am, 137Cg, 239+240py; 1 Vg npobax pacTeHui.

Omnpenenenne  ynenbHOW  aKTHMBHOCTH  PATUOHYKJIWIOB B  PACTEHUSX  BBHIMOJHSJIOCH
HKCIEPUMEHTAIbHBIM MeTOI0M. /111 onpeienienus yaeabHOH aKTUBHOCTH PAJUOHYKIIU/IOB B PACTEHUSAX
HKCIEPUMEHTAIBHBIM METO/I0M MPOBOIUTCS 0TOOp mpod pactenuil. OTO6op npod pacreHuit
BBITNIOJHAETCSI B COOTBETCTBUM € MexrocyaapcTBeHHbIM crtanzaptoM ['OCT 27262 «Kopma
pactutenbHbie. MeTo b 0TOOpa Ipoo» [44].

Ha o6cnenyemoii Tepputopun 3a10keHo 6 Touek 0Toopa npod pacTeHuit ¢ yueToM 0coOeHHOCTeH
JaHamagdTa ¥ OCHOBHBIX THUIIOB PAaCTUTENBHOCTH, SBJISIOIIUXCS OCHOBHBIM KOMIIOHEHTOM KOPMOBOM
0a3bl TPaBOAIHBIX KUBOTHBIX, BKIIIOYAs JJOMAIIHUM cKOT. CXeMma pacroyoKeHus: Touek oToopa npod
npezcTaBieHa Ha pucyHke (Pucynok 21).

B kaxmolt Touke mpoBeaeH OTOOpP MpoO HAA3eMHOM YacTH CTEMHOTO Pa3HOTPaBbs C
noMmuHupoBanreM kosbuteit (Stipa capillata, Stipa sareptana, Stipa lessingiana), tumuaka (Festuca
valesiaca) u monsineii (Artemisia gracileccens, Artemisia Frigida u ap.).
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Pucynok 21. Cxema pacnoJio:keHHsl TOUeK 0TO0pa Npod pacTeHMmii

Bo Bcex OTO6paHHHX npo6ax paCTeHI/Iﬁ onpeacisach yaciabHasd aKTUBHOCTH PaIHOHYKIHMIOB
241Am, 239+240PU, 9OSr H 137CS.

3HaueHns yeIbHON aKTHBHOCTH paanonykmunos ' Cs, 21Am, ©Sr u 29240py p pacrennsx na
tepputopun JIDII35 npusenens! B Tabnuiie (Tadbmura 18).

Tadanua 18. YenbpHast aKTHBHOCTH PAJIHOHYKJIMAOB B PACTEHUAX

Touka oT6opa YaeiabHasi aKTUBHOCTh PAAHOHYKJINI0B, BK/Kr
BCg 21IAm 90gy 239+240p
1 <0,3 <0,6 5,9+1,0 <0,1
2 <0,6 <1,3 13,7422 <0,1
3 <0,9 <0,7 10,2415 <0,1
4 <1,0 2,3+0,5 6,2+1,6 <0,2
5 <0,6 <1,3 7,8+1,7 <0,1
6 <0,8 3,4+0,7 15,5+2,3 <0,1

W3 Tabnuier (Tabmuma 18) BuaHO, YTO 3HAYEHHS YACIbHOW aKTHBHOCTH PaJHOHYKJIH/IOB 21Am
BapbUPYET OT HIDKHEro Tmpejena obmapyxkenns (<0,6 Bx/kr) mo 3,4+0,7 Br/kr; B¥'Cs u 2%240py
PACTeHHAX HAXOJATCS HIDKe Tpejena obHapyxkenns (<1,0 Br/kr u <0,2 Bi/kr, cooTBeTcTBeHHO), ST —
BapbupyeT B npenenax ot 5,9+1,0 no 15,5+2,3 Br/kr.

Bu160o0owl no pazoeny «Paouayuonnoe cocmosinue pacmumenbHO20 MUpay

[To pesynbraTam oOcieTOBaHMS PAaAHANIMOHHOTO COCTOSHUS PACTUTEIFHOTO MUPA YCTaHOBJICHO,
YTO 3HAYEHMs yjenbHOH aktmBHOcTH °'Cs, 2Am, %Sr n 2°"2%0Py B pacTenuMsax He NpeBHIIAIOT
TIpeneTbHO-IONYCTUMBIX YPOBHEH pPaaHOAKTUBHOTO 3arpA3HEHMs KopMoBhIX pactenmii (Y'Cs
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74 Br/kr, 2°Sr — 111 Br/kr) [45]. YV aenpHas aktuBHOCTS 20 24Py 11 241 Am B pacTeHmsIX He HOpMHUpYeTcs,

OJIHAKO, UCXOAS W3 CTENEHW OOIIe pPaguOTOKCUYHOCTH KaXIAOr0, MOKHO MPEINOJIOKHUTh, YTO
nomycTuMble ypoBHH 110 2°7240Py 11 2! Am GymyT OpHeHTHPOBOYHO HA HOPAIOK MEHBIIE, YeM 1o “°ST.

2.5 PAJIMAIMOHHOE COCTOSHHME )KUBOTHOI'O MUPA

OG6cnenoBaHne paJUAIOHHOTO COCTOSIHHS JKMBOTHOTO MHpa Ha 00CIeayeMOil TeppHUTOpHH
BLINOIHAIOCH JUIS OLEHKH CTENEHM PAAMOAKTUBHOTO 3arpsA3HEHHs OOLEKTOB JIOOMTENLCKOH M
TIPOMBICIIOBO# OXOTHI (PHIOOIOBCTBA) B paiioHe 06CIe10BaHus. PaMalioHHOe COCTOSIHHE KUBOTHOTO
MHpa OLIEHHBAJIOCH TI0 COZIEPKAHMIO pagHoHyKiuaoB = Cs, 2LAm, %0Sy, 289+240py p MpimeynsIx TKaHAX
(B Msice) TMKUX )KUBOTHBIX.

B COOTBETCTBHM C METOJUKONH KOMILIEKCHOTO SKOJIOTMYECKOTO OOCIENOBAHMS ONpeseleHue
yIeNbHOW aKTHMBHOCTH TEXHOTEHHBIX PaJMOHYKIHIOB, OOPa30BaBIIMXCS B Pe3ylbTaTe MCIIBITAHUS
AJIEPHOTO OPYKHS, B MACE IUKMX )KUBOTHBIX, TUKOM IITHIILI U PHIOE BBINONHAETCS IKCIIEPUMEHTAIBLHEIM
WM pacyeTHHIM MeTonoM. Ha oGcrenyemoii TeppUTOpPHM Ha MOMEHT OOCIEIOBaHHS OTCYTCTBYIOT
OXOTHHYBH YTOJIbsl, I03TOMY OLIEHKA YKCIIEPHMMEHTAIbHBIM METOIOM HE TIPOBOIUIAC.

2.5.1 Onpenenienne yaeIbHON AKTHBHOCTH paaMOHYKauaoB 3'Cs, 241Am, %Sy, 239+240py g
MBIIICYHBIX TKAHAX (B Msice) AHKNX ;KHBOTHBIX PACYETHLIM METOI0M

Pacuer ymenbHOI aKTHMBHOCTH pPaJUOHYKIUIOB B MACE JMKHX >KMBOTHBIX II0 YJEIbHOI
AKTMBHOCTH PaJMOHYKIMIOB B X (DeKaIMAX BBINOIHAICA 0 hopMyIIe:

Am,i,npo,q = VKOpM X Am,i,KopM X Kl’l,i,KOpM (7)

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

A, xopm — YAEIbHAsA aKTUBHOCTB I-I0 PaIMOHYKIN/IA B (EKAIUSIX KUBOTHBIX, BK/KT;

Kn i copu— KO3 HIMEHT Mepexoia i-ro paMOHYKIN/Ia U3 KopMa Ha 1 KT (JIATP) IIPOyKIMH.

Pacuer ynenbpHO# akTHBHOCTH PaJIMOHYKITHIOB B MSICE TIMKHX YKHUBOTHBIX BBITIOITHSIICS 151 KOCYJTH
U JIoCs, Kak Hauboiyiee MPEICTaBUTENbHBIM BUJAaM KOIBITHBIX TUKUX >KUBOTHBIX Ha 00cCiemxyemMoi
TEPPUTOPHUH.

CyTtouHoe noTpebiieHHe pacTUTENBHOTO KOpMa Ul KOCYJIU MPUHATO PAaBHBIM 6 KI' B CYTKH, TS
nocst — 35 kr [46, 47].

Jlns ompenenenust yaelbHOH aKTMBHOCTH pagumoHykmuaoB 3'Cs, 21Am, 90Sr,
MBIIICYHBIX TKAHIX (B MSICE) TUKUX )KUBOTHBIX PACUETHBIM METOJIOM MPOBEISH 0TOOP Mpod (exanmit
KPYITHBIX KOIBITHBIX ’KMBOTHBIX. B 0TOOpaHHBIX npobax ¢ekanuii onpeaeneHa yJaenbHas akTUBHOCTh
PaMOHYKJIMIOB, KOTOPAasi MCIIOJIB3YETCS ISl pacueTa BO3MOXKHOTO TOCTYIUICHUS! PAJMOHYKIIHIIOB B
OpraHu3M JMKHX JKUBOTHBIX C PALlMOHOM, ITPU UX KOPMJIEHUHU Ha 00CIIeyeMOl TEpPUTOPHUH.

Cxema pacronoxeHuss TOYeK oTOOpa mnpod ¢eKkanuii KOMBITHBIX >XHBOTHBIX HAaHECEHAa Ha
tororpaduueckyro kapty M-44-B macmrada 1:500000 (Pucynok 22).

239+240Pu B
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PucyHnox 22. Cxema pacnoJioskeHHs ToUeK 0T00pa npod (ekaiMii KONBITHBIX ;KUBOTHBIX

Meroposorus 0TO0pa mpoo, MOArOTOBKY MX K aHATIM3aM, aHAITH3 P00 BBITIOIHSIIUCH B COOTBETCTBHU
C HOpMaTHBHBIMHU JOKyMeHTamu [37, 38, 48].
3Ha4yeHHs1 yIeTbHON aKTUBHOCTH PaJMOHYKIIMJIOB MPeICTaBiieHbI B Ta0me (Tabmuma 19).

Tadanua 19. YaenpHast aKTHBHOCTD PATHOHYKJIUAOB B (heKaTUAX KUBOTHBIX

YnaeiabpHasi aKTHBHOCTh PAIHOHYKJIMAOB, BK/KrT
Touka
orbopa 137 241 {ua wovens mMepeHm;% 239+240
Cs Am Sr Pu
1 5,1+1,0 4,6x0,9 254+38 15+3
2 4,0+0,8 1,2+0,2 85+13 82%+15
3 3,2+0,6 0,8+0,2 93+14 26+10
4 3,1+0,6 0,8+0,2 65+11 1,8+0,8
5 3,8+0,8 0,6+0,1 82+14 1,8+0,7
6 3,4+0,7 0,9+0,2 96+14 1,7+0,8
CpenHee 3HaYeHHUE 3,8 15 11,3 5,2
*TIpumeuanue: Ilpn pacdere cpeiHHX 3HAUECHWH yAEIHbHON AKTHBHOCTH 3HAYCHHUS, HE NPEBBIIAIONINE MHHHMAIBEHO-
JCTCKTUPYEMYIO YICJIbHYIO aKTUBHOCTDh NPHUHATHI 38 KOJIMYCCTBCHHBIC 3HYCHUSA.

3HaueHns ynenbHON akTHBHOCTH *'CS B (heKammsax KOTBITHBIX )KHBOTHBIX BapbUPYIOT OT 3,1
Br/kr 1o 5,1 Br/kr, *°Sr — ot 6,5 Br/kr 10 25,4 Br/kr, 2*Am — ot 0,6 Br/kr 10 4,6 Br/kr, 23%7240Py — ot
1,7 Br/kr no 15 br/kr. 3a yienpbHy0 aKTUBHOCTh PATUOHYKIUIOB B PAIIOHE B3ATHI CPEAHIE 3HAUCHUS
yIETbHOM aKTUBHOCTH PAJHOHYKITHIOB B (PEKATHSIX.

Koaddunnentsr nepexo/ia paAHOHYKIHIOB B MBIIIICYHYIO TKaHb (MsICO) MPUBEACHBI B TOKYMEHTE
MATATD — TECDOC-1616 (Ff+ — «Feed transfer coefficient») [49]. Ouenka mpoBoaniIace s
KOTIBITHBIX )KUBOTHBIX, HanboJiee pacnpocTpaneHHbiX Ha Tepputopun CUII (J10ch, kocyis). s kocynu
B3ATHI Kod(punnenTs! nepexosa Ff, mpuBenenHbie s OBEIL, A T0CS — 711 KPYITHOTO pOTaToro CKOTa.
B ta6muie (Tabnuma 20) mpuBeIeHbI cpeTHAE 3HAUSHUS KOA(PPHUITUSHTOB MTEPex0/1a PaTuOHYKIHUIOB B
OapaHUHY U TOBSJIUHY.
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Tadanuna 20. Kod¢gdpunmnentsl nepexona pagnoHyKJINI0B B POIYKIIHIO

Bupa npoaykuuu Ft m3 kopma Ha 1 Kr (J1) npoayKuuu
B 905 21Am 239+240p
BaparuHa (st caifru, Kocyn) 1,9x101 1,5%x103 1,1x10* 5,3x10°
TossanHa (714 J0Cs) 2,2x102 1,3x103 5,0x10 1,1x106

3HaveHUs YACIbHON aKTUBHOCTH PAIUOHYKIIUIOB B MBIIIIEYHBIX TKAHSIX (B MSICE) TUKUX JKUBOTHBIX
pacyeTHBIM METOIOM paccuuTaHbl 1o Gopmysie (7) u npeacrasiensl B Tadauie (Tabmuma 21).

Taﬁ.lmua 21. HporﬂosnpyeMaﬂ YaeidbHasi aKTUBHOCTD PATHOHYKJIU/A0B B MACE TUKHUX KUBOTHBIX

Bua mpoyskmuun Conep:xaHue pagMoHyKanaoB, Bk/kr
137CS QOSr 241Am 239+240pu
Msico (caiira, kocys) 4,3 1,0x10! 9,8x10* 1,6x103
Masico (110ch) 2.9 5,1x101 2,6x107 2,0x10*
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 (Tabnuma 21) oxugaemble 3HAYCHUS YACIbHON 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.

Bvi600b1 no pasoeny «Paduayuonnoe cocmosue HcusomHo2o Mupay

PacueTHBIM METOIOM YCTAHOBJIEHO, YTO HA 00CIIEAYEMOM TEPPUTOPUH IIPEBBIICHHUS JOYCTHMBIX
3HavyeHmil ynenpHOM aktmBHOocTM ~'Cs m %°Sr B MfAce AMKMX SKMBOTHBIX HE OXKHIAeTCA.
TIporsosupyeMble MakCUMaIbHbIE 3HAYEHUS YITbHOM AKTHBHOCTH paauonykiuaoB ='Cs u *Sr B msce
JVKUX KUBOTHBIX MEHbBIIIE HOpMaTHBHBIX 3HadeHnH B 70 u 196 pa3 cooTBeTCTBEHHO.

2.6 PATIMAIIMOHHOE COCTOSIHUE CEJIbCKOXO3SMCTBEHHOM MPOJIYKIINN,
ITPON3BOJINMOM B PAMOHE OBCJIEJJOBAHUSI

[Ton cenbCKOXO3SIICTBEHHOM MPOAYKITUEH, TPOU3BOUMOI Ha 00CTIe1yeMOM 3eMeIbHOM YUYacTKe,
noapa3zyMeEBacTCA 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 IIUTaHWU B PACTCHUA, U OaJI€C, B )KUBOTHBIX.

3Hasi comep)kaHHWE PATUOHYKIUIOB B MOYBEHHOM IOKPOBE, MOKHO PACCUMTATh COJEpKaHUE
PaIMOHYKIIUIOB B PACTUTEILHOCTH (PAaCTEHUEBOIUECKON MPOAYKITUH ), a TIO HEH — B YKUBOTHOBOTUYECKOU
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 yAelbHON aKTUBHOCTH PaJMOHYKIIMJOB B PAaCTEHUSAX PACUETHBIM METOAO0M
UCIOJIb3YeTCS KO3(PPUIIMEHT HAKOIUICHHUS.

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

Pacuer ynenpHON aKTMBHOCTH PaJUOHYKJIMIOB B PaCTEHUEBOIYECKOW MPOAYKIMU BBIIOJHSICA
o popmyre:

Am,i,npon. = Ami,O-ZO X KH X fo"/;, (8)
rie:

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, 4TO B cioe 1mouBbl 0-20 cM, SBISIOMNMCS AXOTHBIM, COCPEIOTOYECHA OCHOBHAS 4aCTh
KOpHEeH KyJIbTypHbIX pacTenuii [51]. CnenoBatensHo, A ONpeNeIeHus KOIUYeCTBa PATUOHYKIUIOB,
KOTOpBIE TEpPEeHAyT U3 IMOYBBl B PACTEHUEBOMYECKYIO NPOAYKIMIO HEOOXOAMMO 3HaTh YJEJIbHYIO
AKTHUBHOCTb PaIUOHYKJIMJIOB B 3TOM CJIO€ MTOYBBI.

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

dbopmye:

YAmi jX5
Amig20 = == 9)

rae:

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

Anmij — ylienbHasi akTUBHOCT I-I'0 paJIMOHYKIIN/Ia B BEPXHEM CIIO€ TIOYBEHHOTO MTOKPOBA JI0 5 CM,
Bbr/kr. 3HaueHUs yneNbHON aKTUBHOCTH DPATUOHYKIMIOB B BEPXHEM CJIO€ MOYBEHHOTO ITOKPOBA
npescTabieHbl B Tabmuie (Tabmwuma 6).

Hns onpenenenns kodpduumenta K o9 MCIIOIB30BaHbI 3HAYEHMS YACIBHON aKTUBHOCTH
PaMOHYKJIM/IOB B CJIOSIX TOYBEHHOTO IMOKPOBA /10 5 cM U 110 20 cM, KOTOpbIE MpeICTaBlIeHbI B Ta0IHIIe
(Tabmawua 6).

Jnst nanpHEWIIEro pacdyeTa MCHONb30BANIUCh MaKCHMallbHble 3HaYeHHs Kodddummenta K o,
(Tabnuia 22).

Tabéauna 22. MakcumaabHbIe 3HaYeHHA K03 PunuenTon Kno-20

Koapdumment Kno-20 3HaueHnune
Kn.0-20 pamuonyknuaa ¥'Cs 025
Kn.0-20 pamuonykmuaa *°Sr 044
Kn,0-20 pasonykamaa 242Am 0.25
Kn.o-20 pamuonykmuaa 22°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 (Tabmauma 23).

Tab6mumna 23. 3navenus: K UIsi pacTeHNEBOAYECKOH MPOTYKIHA

PacTrenueBoguyeckas Ku
NpOAYKIHS 70 905y 239+240py 2Am
[Trennna 4,1x10* 2,6%1072 8,1x10* 1,1x103
KapTodens (kay6HH) 3,3x10°° 1,9x1072 4,3x10* 1,1x10°8
Osomu 1,1x10%? 1,1x101 1,2x10°° 8,1x10*
®pykTHI (TL10]TB) 3,6x1072 3,6x101 6,2x107 7,9x104

3HayeHust K, TONydeHbl JUIi CyXOM MAaccChl pAacTEHUM, MOATOMY JUIsl TEpecdeTa yAeIbHOMU
AKTUBHOCTH Ha CBIPYIO MacCy MCIOJb30BaIuch qanabie MATATD [51, 52].

[TpouieHT conep:kaHus CyXOro BEIIECTBA B CENbCKOXO3SICTBEHHON MPOIYKIUM MPEICTABICH B
tabnuue (Tabmuia 24).

Tab6auna 24. Coaepxanue cyXoro BelecTBa B CeJIbCKOX03SHCTBEHHOH MPOIYKIHHI

Bua pacrenmii Cyxoe BeliecTBo, %
[Tmennna (3epHO) 88,0
Kaprodens (kay6HN) 49,0
Osomm 28,0
®pyKTHI (TJI0]IB1) 18,4

s mepecueta cyxod Macchl Ha ChIpOil Bec OBOLIEH M (PPYKTOB HCIIOJIB30BAHBI 3HAUYCHUS,
IPUBEJICHHbIE Ul KallyCThl U BHUHOIPaJa COOTBETCTBEHHO (KaK MAaKCHMaJlbHble 3HAYEHUS B CBOUX
HNoArpynmnax).

3HaueHus yJeNbHON aKTUBHOCTH PAJAMOHYKJIMJOB B PACTEHUEBOIYECKON MPOIYKIUU B KaXI01
TOYKe TpescTaBieHbl B Tadsuie (Tabmuma 25).
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Tadanua 25. YeapHast aKTHBHOCTH PATHOHYKJIHAOB B PACTeHHEBOIY€ECKOl MPOAYKINT

YaeiibHasi AKTUBHOCTD PAJIMOHYKJINA0B, BK/Kr
Touka
ot6opa NIIeHHuna kapToden 0BOLIH GpykTHI
21Am 137Cg gy | 239+240py, 21Am 137Cg 0gy | 239+240py, 218 137Cg 0gy | 239+240py, 21Am 137Cg 9gy | 239+240p,
T.1 3,19x10° | 3,07x10° | 0,07 | 1,58x102 | 1,78x10° | 1,37x102 | 0,03 | 4,66x10° | 7,47x10* | 2,62x102% | 0,09 | 7,43x10° | 4,79x10* | 5,63x102 | 0,20 | 2,52x10*
T2 2,14x10° | 1,17x10° | 0,07 | 4,08x10° | 1,19x10® | 5,26x10° | 0,03 | 1,21x10° | 5,02x10* | 1,00x102 | 0,10 | 1,92x10° | 3,22x10* | 2,15x102 | 0,21 | 6,53x10°
T3 1,67x10° | 1,08x10° | 0,09 | 2,59x10° | 9,31x10* | 4,85x10° | 0,04 | 7,67x10* | 3,92x10* | 9,24x10° | 0,12 | 1,22x10° | 2,51x10* | 1,99x102 | 0,25 | 4,15x10°
T4 1,99x10° | 9,92x10* | 0,10 | 5,56x10° | 1,11x10° | 4,45x10° | 0,04 | 1,64x10° | 4,65x10% | 8,47x10° | 0,14 | 2,62x10° | 2,98x10* | 1,82x102 | 0,30 | 8,90x10°
T.5 7,32x10* | 4,06x10* | 0,07 | 8,15x10* | 4,07x10* | 1,82x10° | 0,03 | 2,41x10* | 1,71x10* | 3,47x10% | 0,09 | 3,84x10* | 1,10x10* | 7,45x10% | 0,19 | 1,31x10°
T.6 2,51x10% | 1,17x10% | 0,07 | 1,11x10° | 1,40x10% | 5,26x10% | 0,03 | 3,29x10* | 5,88x10* | 1,00x102 | 0,09 | 5,24x10* | 3,77x10* | 2,15x102 | 0,20 | 1,78x10°
Cpennue 3HaYCHUS YACTbHOW aKTHBHOCTH PaIHOHYK/IH/IOB B PACTEHHEBOYECKON MPOIYKIIUH IpeacTaBicHbl B Tabnuie (Tabnuma 26).
Ta6auna 26. CpenHue 3HaYeHUs YAeJIbHOH AKTHBHOCTH PATUOHYKJINIOB B PACTEHNEBOAYECKOH MPOTYKIHI
Kyastypa - - YneabHasi aKTHBHOCTh pa[[I/IOHyI;JJII/IZ[OB, Br/kr —
Am Cs Ay* Sr AY* Pu
ITmenuna (3epHo) 2,0x10°3 1,3x103 70 7,7x1072 40 5,010
Kaprodens (kiy0H#H) 1,1x103 5,9x10°3 120 3,1x107 40 1,5x10°3
OBomw 4,8x10* 1,1x10? 120 1,0x101 40 2,4x10°3
@DpykThI (T10]161) 3,1x10* 2,4x107? 40 2,2x101 30 8,0x10°

[Tpumeuanue: JIY* — onycTUMble YPOBHHM cojepkanus paauonykanaoB 3'Cs u ®Sr B pacTenneBouecKoil NPoIyKIMH, yCTaHOBJIEHHbIE B [ Mruenndeckux Hopmatusax [39].

CornacHo moTydeHHBIM fAaHnbM (Tabnuna 26), cpeHue 3HaYeHHs yAeIbHOH aKTUBHOCTH paguonykiuaa 3'Cs B pacTeHHeBOIUECKOH TPOLYKIUK
cocTaBmsitoT; mireruna — 2,0x107° Bx/kr, KapTodens — 1,110 Bk/kr, oBoruu — 4,8%10 Br/kr u GPYKTHI — 3,1x10* Br/kr; 2°Sr — 7,7x107? Br/kr, 3,1%1072
Br/kr, 1,0x107" Bx/kr u 2,2x10" B/Kr cOOTBETCTBEHHO, YTO He TIPEBBIIAET AOMYCTHMBIX YPOBHEH, YKa3aHHBIX B | HTMEHMYECKHX HOPMATHBAX JUIi
pacTeHueBoIuecKoi mpoaykiuu [39]. VenbHas akTHBHOCTS paguonykiuaa 2°24%Py cocrapnser: mmenuma — 5,0x107 Br/kr, kaprodens — 1,510 Br/xr,
oBomy — 2,4x107 Bx/xr n gppykTs! — 8,0%10° Br/xr; 2Am — 8,8x10*br/kr, 4,9%x10* Br/kr, 2,1x107* Br/kr 1 1,3%10™* Bi/kr cooTBeTcTBeHHO. CoNeprKkaHie
pamuorykIunoB 2*!Am u 2%240py g pacrenneBoaUECKOi MPOMYKIMH HE HOPMUPYETCS.

Bv1800w1 no pazoeny « Paduayuonnoe cocmositue pacmeHueso04eckol npooyKyuu, KOmopdas Moxcem Oblmsb npouzeedeHa 8 patione 00C1e008anHUsLy

Takum 00pa3om, 1O pe3ysbTaTaM O0CIIeI0BaHUS PAJUAIIMOHHOTO COCTOSIHUSI PACTCHUEBOJUECKON MPOIAYKIIMU PACUETHBIM METOJIOM YCTAaHOBJICHO,
YTO B CJIyyac BBIPAIIMBAHUS CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp (IIICHUIA, KapTodeib, GpyKThl U oBomr) Ha Tepputopun CUII mpeBbIieHU# yIenbHOMI
KTHBHOCTH pagnorykanmoB 3’Cs m *°Sr B mpomykimm pacTeHHEBOACTBA HE OXKHACTCS, yAeldbHas aKTHBHOCTh PaJMOHYKIMmoB 2“Am m 2°240py p
IPOIYKIIUN PACTEHUEBOJICTBA HE HOPMUPYETCH..
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2.6.2 PagmanmoHHOe COCTOSIHME KMBOTHOBOIYECKON MPOAYKIUH, 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 MPOAYKIIUIO BBIMOJIHSAETCA pacyeT yACNbHOW aKTUBHOCTH PATUOHYKIHIOB B
YKUBOTHOBOAUYECKOM 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 paJuoHyKIMaa U3 Kopma Ha | kuiorpamm (Jurp)
TPOITYKITHH.

Jlnst onpesiesnieHusl yACIbHOM aKTHBHOCTH PaJIMOHYKIIUIOB B KOPME )KUBOTHBIX 0TOOpaHo 6 mpos
(exanuii B TOUKax, pacrojoKeHHbIX TPUOIU3UTEIFHO PABHOMEPHO 10 BCEMY 00CIIElyeMOMY y4acTKy.

Cxema pacmnojoxeHus: To4ek oTdopa npod (ekanmii HaHeceHa Ha TOMOTrpaduUEcKyro KapTy M-
44-B macmraba 1:500000 (Pucynok 23).

YcnoBHble 0603HaueHusn

D nuHna J19MN35+gopora
®  Touku oT6opa Npob

Pucynok 23. Touku oT6opa npo6 ¢exanii KONBITHBIX }KUBOTHBIX

Metononoruss otOopa TpoO, MOATOTOBKM HMX K aHAIW3aM, aHAJIU3 MPO0 BBIMOJHSIACH B
COOTBETCTBUH ¢ HOPMATHBHBIMHU J0KyMeHTamu [37, 38, 48].
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3HavYeHNs yIeIbHON aKTHBHOCTH paguoRyKImmoB = Cs, 2Am, °Sr u 2°7240py npencrasnens B

tabmuie (Tabmuna 27).

Tabauna 27. YaeapHasi aKTHBHOCTH PATHOHYKJIUAOB B (pekaausixX ;KUBOTHBIX

YaeiapHasi aKTHBHOCTH PATHOHYKJIMAOB, BK/KT
Touka
ot6opa - - (Ha MOMEHT mMepeHm;% —
Cs Am Sr Pu
1 5,1+1,0 4,6+0,9 254+38 15+3
2 4,0+0,8 1,240,2 85+13 82%15
3 3,2+0,6 0,8+0,2 93+14 26+10
4 3,1+0,6 0,8+0,2 65+11 1,8+0,8
5 3,8+0,8 0,6+0,1 82+14 1,8+0,7
6 3,4+0,7 0,9+0,2 96+14 1,7+0,8
Cpennee 3HaUeHHE 3,8 15 11,3 52
*TIpumeuanue: [Ipu pacuere cpeqHNUX 3HAUCHUH yIEIBbHON aKTUBHOCTH 3HAUEHHMSI, HE TIPEBHIIIAIONINE MUHUMAIBHO-
JCTEKTHPYEMYIO YJISbHYIO aKTHBHOCTb IPHHSTHI 32 KOJMYESCTBEHHBIC 3HUCHHUSL.

Jlyis pacueTa y1e/IbHOM aKTHBHOCTH PAHOHYKIIHI0B B )KUBOTHOBOIYECKOM MPOAYKIIUU CyTOYHOEC
noTpebaeHne KOpMa OBI[AMH M KOPOBaMH MPHHATO PaBHBIM 2 Kr/CyT u 15 Kkr/cyT, mis KOHUHBI — 18
kr/cyt. [53]. Ha ocHOBaHMM 3THX JaHHBIX M JAHHBIX 00 YCIbHBIX AKTHBHOCTSX PaJUOHYKJIHIOB B
(bekanusx KUBOTHBIX PACCUUTAHO OKUIAAEMOE CPEIHECYTOYHOE MOCTYIUICHHE PAIMOHYKIUIOB MPH
CcBOOOJHOM BbIlIace Ha oOOCiIeAyeMOW TeppuTopuH. Tak Kak TMPH BbIMAce >KUBOTHBIE MOIYT
HIepEMEIIaThCS [0 BCEil TEPPUTOPUH 00CIICIOBAHMS, TO [T PACUETa B3SIThI CPETHIE 3HAUCHHS YACTbHON
AKTUBHOCTH PaJMOHYKIIH/IOB, 3a()UKCHPOBAHHbIC B (DEKAIHSIX )KUBOTHBIX HA 3TOW TEPPUTOPHH.

3Ha4YCHUsI YJICNBHOW AaKTUBHOCTU PAJAMOHYKIHIOB B >KABOTHOBOJYECKOH MPOIYKIMU ISt
obciteyemoii Tepputopun paccurtansl o popmysie (10). Pacuet mpoBoauics aiis MICHON U MOJIOYHOM
NpOayKIKU. B KauecTBe MSICHOW MPOAYKIMU BBIOpAaHO Msico oBell (OapaHWHA), KOHWHA W TOBS/IMHA,
MOJIOYHOU TPOYKIIUH — KOPOBbE MOJIOKO, KaK HanboJIee pacpOCTPAaHEHHBIX B 3TOM PETHOHE.

Koahdunrentsl mepexoaa pagdoHYKIHIOB B MPOIAYKIMIO B3AThl W3 HoKyMeHTa MATATD
TECDOC-1616 («Feed transfer coefficient») [49]. B tabnuue (TaGmuma 28) mpuBeneHbI CpeaHHE
3HaYeHHUs KOA(D(DUIMEHTOB Mepexoaa PaJuoOHYKIUIOB B OapaHHHY, KOPOBbE MOJIOKO, TOBSIUHY U
KOHMHY. Tak Kak OTCYTCTBYIOT JaHHbBIC MO KO3 QHUIMEHTaAM IEePEeX0J0B B KOHHHY, OBLIH B3STHI
3HAYCHHUS JJIs1 TOBSIUHBI.

Ta6muna 28. Ko3gpuiuueHThI Nepexona paIuoHyKJIUIAOB B (KHBOTHOBOIYECKYIO PO TYKIIHIO

Bupa npoaykuun K u3 xopMma Ha 1 Kr (J1) npoayKIuu
By 90gy 2IAm 239+240p
Bapauuna 1,4 3,4x107? 3,3x10* 5,5x10*
KopoBbe MOJIOKO 2,6x101 2,2x101! 9,4x106 7,8x10*
I'oBsiguHa 1,2 2,2x10! 1,1x107 8,6x10°
Konnna 15 2,6x10"! 1,3x1072 1,0x10

O)KI/I)]aeMBIe 3HA4YCHHUA ynem)Hof/'I AKTUBHOCTH PAIUOHYKIHNIOB B )KI/IBOTHOBO}I‘-IGCKOﬁ mpoaAyKIruu

npezcrasieHbl B Tadmuie (Tadmuma 29).

Tabaunua 29. O:xkunaemMplie 3HAYEHUS YIeIbHONH AKTHBHOCTH PaHOHYKJIU/I0B B ;KUBOTHOBOIYECKOIi NPOIYKIIMH

Paguonyknuabl ‘ AY*, Bk/kr YaeabHast aKTUBHOCTh, BK/Kr
Bbapanuna
1AM HE HOPMHPYETCS 3,3x10*
187Cs 200 14
905y 50 3,4x10?
239+240py HE HOPMHPYETCS 5,5x10*
I'oBsiauHa
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Paguonyknuabl AY*, Bk/kr YaeabHast aKTUBHOCTh, BK/Kr

2Am He HOPMHUpYeTCs 1,1x102
1¥7Cs 200 1,2

03¢ 50 2,2x101

239+240py HE HOPMHUPYETCs 8,6x10°

Koposbe Mo10K0

21Am HE HOPMHUPYETCs 9,4x10¢
B1Cs 100 2,6x10*
05y 25 2,2x101
239+240py HE HOPMHUPYETCs 7,8x10*
Konnna
21Am HE HOPMHUPYETCs 1,3x107
187Cs 200 15
05y 50 2,6x107
239+240py HE HOPMHUpYETCs 1,0x10*

[pumedanue: JIY* — 10MycTHMBIE yPOBHHU COIEPKaHUS PaTHORYKINI0B *3'Cs 1 %°Sr B KHBOTHOBOIYECKOI MPOTYKIMH,
yCTaHOBJICHHBIC B | MrueHn4eckux Hopmartusax [39].

CoracHo mosy4deHHbIM qaHHbIM (Tabnuia 29), MakcuMaibHbIe 3HAUCHHS YACTbHOW aKTHBHOCTH
paMOHYKIH/IA 137Cs B msice u monoke coctapmiu 1,5 Br/kr u 2,6%x107 Br/kr, *°Sr — 2,6%10 Br/kr u
2,2x101 BK/Kr COOTBETCTBEHHO, UTO He IIPEBBINIAET JONYCTUMBIX YPOBHEH, YyKa3aHHBIX B
'urueHrYeckux HOpMAaTHUBaX i MICOMOJIOUHON mpoaykuuu [39]. MakcuMaibHble 3HAYCHHUS
yZeTbHOM aKTUBHOCTH paauonyknaa 229*240Py g mace n momnoke cocrasmmm 5,5%10 Br/kr u 7,8x10
Bi/kr coorBercTBeHHO, ““Am — 1,3x10? Br/kr u 9,4%x10° BK/KT COOTBETCTBEHHO. Conepxanue
pagmonykmmnos 2LAm u 239249Py g MacoMoI0UHO# IPOXYKINN He HOPMUPYETCS.

Bvigoowt no pazdeny «Paduayuonnoe cocmosiHue HCUBOMHOB00UeCKOU NpPOOYKYUU, KOMOpAsl
Modcem Oblmb NPOU3BEOeHa 8 patlone 00C1e008aHUL)

Taxum o0pa3om, 1o pe3ynbTaTtam 00CIeJ0BaHUS paUallMOHHOIO COCTOSHUS dKHUBOTHOBOAYECKON
NPOAYKIIUM PACUYETHBIM METOJOM YCTaHOBJEHO, YTO B CIy4ae BEJCHHS CEIbCKOXO3SHCTBEHHOMN
NeSITeIbHOCTH Ha OOCIeAyeMOM 3€MENIbHOM Y4YacTKe TIPEBBINIEHUH yJIeNbHOM aKTUBHOCTH
pammonykmunos 3'Cs, 22 Am, %Sy i 239+240py  MacoMONOUHOI MPOXYKIIMH He 0XKHIAETC.

2.7 MIOUCK PAANOAKTUBHO-3AT'PSI3BHEHHBIX TEXHOI'EHHbBIX OBFBEKTOB

B pasnene onrcana MeTo100THS TTIOMCKA PAIMOAKTUBHO-3arPSI3HEHHBIX TEXHOTEHHBIX 00BEKTOB,
KOTOpasi BBIMOJHSETCS C 1EJIbl0 OOHAapYy>KEHUS HUCTOYHUKOB DPATUOAKTHUBHOTO 3arpsi3HEHUs
OKPY’KaOIIeH cpeibl METOA0M JenudpupoBaHus a3pohOTOCHUMKOB U KOCMUYECKUX CHUMKOB paiioHa
oOcrnenoBanusi. PaBHOMepHas ceTb 0TOOpa MpOO MOBEPXHOCTHOTO CJIOS MOYBHI ¢ miarom 1x1 km
MO3BOJISICT BBISBIISATH KPYIMHBIC MIATHA PAIMOAKTUBHOTO 3arPsI3HEHUSI, OJTHAKO CYIIECTBYET BEPOSTHOCTh
MPOITyCKa HEOOBIIHX JIOKATHHBIX YYaCTKOB PaIHOAKTHBHOIO 3arps3HeHus. Kak mpaBuiio, mogoOHbIe
YYaCTKH IPUYPOUCHBI K 00BEKTaM TEXHOTCHHOTO MPOUCXOXKACHUS (CKBaKWHBI, MOTHJIBHUKH, IITOJIBHU
u 71p.). JlemudprupoBaHue BBIONTHIETCS C IENbIO IETATBHOTO U3YYCHUS MECTHOCTH U UICHTU(UKALIUN
BO3MOJKHBIX PaJMAIIMOHHO-OTIACHBIX OOBEKTOB TEXHOTCHHOTO MPOUCXOXKIACHUS, 00pa30BaBIIUXCS B
pe3yibTaTe MPOXOXKJEHHUS CIEJOB pPAJIMOAKTHBHBIX BBINAJEHUNH BO BpeMsl TMPOBEIAECHUS SJIEPHBIX
ucnbiTanuii Ha Tepputopun CUIL. D10 mMo3BOJIAET MEPEKPHITH BO3MOXKHBIE «ITPOOETB) ceTH oTOOpa
po0 U pacIIuPUTh BO3MOKHOCTH KOMIUIEKCHOTO KOJIOTHYECKOTO 00CIe0BaHNS.

BrisBiieHre 00BEKTOB TEXHOTEHHOTO XapakTepa, MMEIOIUX HEeOOJbIne pa3mMepsl (HECKOIBKO
KBaJIPATHBIX METPOB), MIPU YUYETE 3HAYUTEIHHBIX Pa3MepoB O0CIeIyeMON TEPPUTOPUH, HEBO3ZMOKHO
MPSIMBIM TIOMCKOM Ha MeCTHOCTH. C 1ebl0 OOHApYKEHHsI TEXHOTEHHBIX OOBEKTOB, KOTOPHIE MOTYT
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MPEJICTaBIATh PAJUAIMOHHYIO0 OINACHOCTh B HACTOAIIEE BpeMs, MNPOBOAUTCS AemudpupoBaHue
KOCMHUYECKHX CHUMKOB 00CJIeTyeMON TEPPUTOPHH.

JemmdpupoBaHre BBITOJHICTCS KOMOMHHUPOBAHHBIM CIIOCOOOM, KOTOpPBIA coueTaeT B cebe
MPOIIECCHI KAMEPAILHOTO U MOJIEBOTO JeIU(ppUpOBaHUsI.

[Ipu BBINOTHEHUH KaMepalbHBIX PadOT MPUMEHSJIUCH BU3yallbHbIE METOJbI ACIIU(PUPOBAHUS
KOCMUYECKHX CHUMKOB. TEXHOJIOTHS BH3yallbHOTO METOAAa OCHOBBIBACTCS Ha COMOCTABICHHUH
JTOCTYITHOTO MaccMBa HMH(OpPMAIMM O KIIOUEBBIX YydYacTKaX (3TaJloHaX) C COOTBETCTBYIOIIMMHU
dbparMeHTaMl KOCMHYECKUX CHUMKOB. VICXOTHBIC ATAIOHBI B3STHI HA JTAIle MOJEBBIX UCCIIECAOBAHUMN, a
TaK)Ke BO BpeMsl aHalu3a KapTorpapuueckuxX W apXUMBHbIX MarepuainoB. llonmarasce Ha naHHBIE U3
BBIINICYTIOMSHYTBIX MCTOYHHUKOB W OCHOBBIBASICh Ha JCMU(MPOBOYHBIX IMPHU3HAKAX CIICIHATHCTAMU-
nemudpoBImIMKaM W Kaprorpadamu, MPOBEIEHO BU3yalbHOE JemudpupoBaHue (BBISBICHHE,
pacro3HaBaHUE U aHAIH3) 00OBEKTOB TEXHOTCHHOTO TIPOUCX 0K ICHUSI.

HcxoaupiMu MaTepualiaMd JUIsl  BBIIOJHEHHS padoT 1o AemupPUPOBAHUIO TOCITYKHIIN
KOCMUYECKHEC CHHMKH C MaKCUMAaJIbHO JOCTYIHBIM pa3pelieHrueM, TOTYyYEHHBIE C Pa3InYHBIX
kaptorpaduueckux cepsucos (Bing Maps, Google Maps ¢ pa3pemenuem 1-40 m/mm). g yBenuueHus
3¢ (heKTHBHOCTH pabOT BCE TMOJNYYCHHBIE KOCMHUYECKHE CHUMKH OBLTM Cc(OpPMHpPOBAHBI TIO
HOMEHKJIaType Kapt Macmraba 1:25000.

B pesynprare kamepanbHOro Jemu@puUpoOBaHUsS KOCMHUYECKMX CHHMKOB, Ha ydyacTKe
oOcienoBanus TUIOMAALI0 525,57 ra BBIABICHO 8 OOBEKTOB TEXHOTEHHOTO MPOUCXOXACHHS. st
BU3YaJbHOW OIEHKHM BCEX BBUIBICHHBIX OOBEKTOB cocTaBlicHa 0030pHas kapta (Pucynok 24). Ha Bce
BBISIBJICHHBIE OOBEKTHI TEXHOTCHHOTO XapakTepa COCTaBJIEH KaTaJor, B KOTOPOM YKa3aHbl: CXeMa
pacmosioxeHus: 00BEKTOB Ha KOCMHUYECKOM CHHMKE, HOMEp OOBeKTa Mo cxeme, reorpaduueckue
KOOPJMHATH OOBEKTOB M UX OPHCHTUPOBOYHBIC XaPAKTESPUCTUKH.

YcnoBHble 0603HauYeHuA

D 113N 35 + gopora

@  obvexTsi pewndpuposanua

Pucynok 24. Pe3yabTaThl KaMepaabHOTo AemnprupoBaHusi
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BusyanpHas olleHKa OOBEKTOB Ha MECTHOCTH (MOJieBOe nemudprUpoBaHUE) 3aKIIOYaeTCS B
CJIIMYCHUU KOCMHYECKOTO CHUMKA C MECTHOCTBIO. DTOT crocod oOecreunBaeT MOJTHOTY, Ka4eCTBO U
JIOCTOBEPHOCTH PE3yJIbTaTOB AU PUPOBAHUS.

[ToneBoe memudpupoBaHre BKIFOYACT B CeOs CISAYIONINE ITAIBI:

— BbI€3]] HA MECTOPACIOJIOKEeHHE 00beKTa (1o reorpaguueckuM KOoOpIuHATaM, MOITYYeHHbIM B
pe3yJbTaTe KaMepalIbHOTO Jeu(ppUPOBAHUS);

— BU3YaJIbHBII OCMOTp 00BEKTA, MOMAAAIOIIErO MO/ ONMCAHNEe, HA MECTHOCTH;

— OIMCaHMEe MOJAPOOHBIX XapaKTEPUCTUK 0OBEKTa (pa3Mep, MPOUCXOXKICHHE (TEXHOTCHHOE HIIH
MPUPOJIHOE), 0COObIE MPUMETHI UJIH XapAKTEPUCTHKH);

— YTOYHEHHE TeorpaduIeckux KOOpIUHAT O0BEKTa;

— (oTorpadupoBanre 0OBEKTA;

— U3MEpEHHE PAIUAMOHHBIX TTapaMETPOB;

— OOHOBJIEHHE KaTanora 00ObeKTOB.

[Ipu mnoneBom nemmdpupoBannu o0cneoBaH | OOBEKT TEXHOTEHHOT'O IPOUCXOXKICHHUS.
CornacHo TMTMEHHYECKHM HOpPMaTHUBaM, OOBEKT, B CIy4yae MPEBBIICHUS PaJHallMOHHBIX TapaMeTpoB
Ha €ro NOBEPXHOCTH, CUMTAETCA PaJUOAKTHUBHO-3arpsi3HeHHbIM [54]. Ha Bcex nemm@pupoBaHHBIX
00BEKTaX Ha TEPPUTOPUU HCCIIECTOBAHUS NPOBEACHBI U3MEPEHHS PaJUAIlOHHBIX MapaMeTpoB —
MOIIHOCTH dKBUBaNIeHTHOU 10361 (MO /) 1 motHoCcTH noTOKa B-yactuil. [1o pe3yiabTaram u3MepeHHbIX
paZManMoOHHBIX TAPAMETPOB PAIHMOAKTUBHO-3arPS3HEHHBIE 00BEKTHI Ha TEPPUTOPUU 00CIICIOBAaHUS HE
oOHapy»XeHbl. Pe3ynbTaThl U3MEpEeHUs paJUallMOHHBIX MapaMeTpoB Ha OO0bEKTax AemudpupoBaHUs
COCTaBHIJIN:

e 3naueHus MO/ BapsupoBanucs B npenenax ot 0,10 no 0,13 Mx3B/4;

e 3HayeHWs IIOTHOCTH MOTOKA PB-uacTull cocTaBuimy <10 uact/(MuEXCM?).

Jisi  cocTaBieHUsI CXEMBI pACIONIOKEHUS BCEX OOBEKTOB Ha 00CIeIyeMOll TEeppUTOPHH,
BBISIBJICHHBIE OOBEKTHI OBLTM CTPYIIIUPOBAHBI MO OCHOBHBIM XapaKTEPUCTHKAM, HauOojee 4acTto
BCTPEYAIOIIMUMCSI Ha BCEU HCCIEAYEMOW TEPPUTOPHH: CTpOoeHUs, Koojen. OOBbeKThl, KOTOphIE HE
HOJXO/IST HU K OTHOMY THITY, BBIHECEHBI Kak «mpouee» (Pucynok 25).
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Pucynok 25. Pe3yabTaTsl moJjieBoro aemugpupoBaHus

[Ipu BbIMOIHEHUHU PabOT MO JAemUPUPOBAHUIO yUyacTKa Iomaaso 525,57 ra obcnenoBaHo 8
00BEKTOB TEXHOT€HHOTO TPOUCXOXKICHUS, U3 HUX, OCHOBHAS Macca OOBEKTOB BXOISAT B KAaTETOPHUIO
«tpoyeey. K Takium 00beKTaM OTHOCATCS pa3IMYHbIE U3PBITOCTH U HAChIMK. Takke Ha JTaHHOM y4acTKe
NPUCYTCTBYET MOHYMEHT, MTOCBAIICHHBIH OCHOBATENISIM YTroJbHOTO pa3pesa «Kapaxsipa» (PucyHok 26).

PucyHnok 26. MoHyMeHT 0CHOBaTeJISIM YroJibHOT0 pa3pe3a «Kapaxpipa»
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Karamor o0wektoB nemmudpupoBanuss W reorpadUyecKue KOOPAWHATHI OOCIICIOBAHHBIX
00BEKTOB TpeacTaBiieHbl B npuioxerun ([Ipunoxenue 1).

Buv1600v1 no pazoeny «llouck paouoakxmusHo-3a2psA3HEHHbIX MEXHOEHHBIX 00bEKMO8»

B pesynbrare nemmdpupoBaHus OOBEKTOB TEXHOTEHHOTO MPOUCXOXKACHHS HAa Y4acTKe
obcnenoBanusl 1omaap0 525,57 ra, oOBEKTOB, MPEACTABISIONIMX PATAALUOHHYIO OMNACHOCTh HE
oOHapyxeHo. Makcumanbhble 3HadeHuss MO coctaBuiu 0,13 Mk3B/4, 3HaYCHUS TUIOTHOCTH MTOTOKA [3-
gactu — <10 gact/(MuHXCM?).
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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 JEATEIBLHOCTH B paiione obcnenoBanus. OCHOBHBIM KPUTEPUEM ISl OLICHKH CTETICHU
panualMoHHONM O€30MaCHOCTH YeJIOBeKa, B Cllydyae IPOXHUBAHWUA W/WINM BEIEHHUsS XO35HCTBEHHOMN
JIeATEIbHOCTH Ha 00CIIelyeMOM 3eMEIIbHOM Y4acTKe, sIBJISeTcs rooBas 3 QeKTuBHas 103a HACCICHUS
OT TEXHOTCHHBIX PAJUOHYKIUAOB, 00pa30BaBILIUXCA B PE3yJbTAaTe WUCHBITAHHS SJEPHOTO OPYKUS.
JIaHHBII pacyeT BBIIOJIHAETCS HA OCHOBAHUM PE3yJIbTAaTOB COJEPKAHUSA TEXHOINCHHBIX PaAUOHYKINIOB
B 00BEKTaX OKpY’KaroLIe cpellbl U pacueTHOM OLIEHKH BO3MOKHOT'O COJAEpKaHMs paJHOHYKIUI0B B
PacTEHUEBOAYECKON U JKUBOTHOBOJYECKOU MPOAYKIUH.

Pacuer ronoBoil 3¢¢exTuBHONW 103bl HAacelI€HHUs OT TEXHOIEHHBIX PAJUOHYKIHIOB,
00pa30BaBIIMXCSA B pe3yJbTaTe HCHBITAHUN SAEPHOTO OpYXKHs, MPOBOJIMICS B COOTBETCTBUU C
METOAMKOM 110 MTPOBEICHHIO KOMILICKCHOTO 9KOJIOTHUeCcKoro odcienoBanus [2].

Osxupaemast rogoBasi apdexTuBHas 103a Eqf OT TEXHOTEHHBIX paIMOHYKIMIOB BBHIpAaXKEHA B BUJIE
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 HCIBITAHUH SICPHOTO 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 MIEPOPATTHOTO IMOCTYIICHHS PATUOHYKITUIOB B OpTraHM3M,
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
241Am, a Taxke H B Bozie [2]. 3HaueHus 1030BBIX KOA(DUIUEHTOB, HCHIONB3YEMBIX TIPH TIPOBEICHHH
OIIEHOK JTO30BBIX HArpy30K OT PacCMAaTPHBAEMBIX ITyTeH 00Ty4YeHHS TEXHOTEHHBIMH PaIMOHYKITHIAMH,
npuezeHbl B tabnuie (Tadmuma 30). [Ipu pacyere 10361 BHYTPEHHETO 00JIyYCHUsI PATHOHYKIUIAMA OT
noTpeOIeHUsT BOJBI TAHHBIM ITyTh IMOCTYIUICHUS HE YYUTBIBAICS, BBUIY OTCYTCTBHUSI MOBEPXHOCTHBIX
BOJIOEMOB Ha Hccienyemoil teppuropun (m. 2.2.1). I'omoBoe moTpebiieHHMEe MPOAYKTOB MUTAHUSA
npuBeneHo B rtabimne (Tabmmma 31). 3HaueHUs TUIOIMIATHOW AKTUBHOCTH  TEXHOTCHHBIX
PaMOHYKJIUJIOB, CPEAHErof0BOM O00BEMHOI aKTMBHOCTH PAJAMOHYKJIHMJIOB B BO3AyXE, COAEp)KaHUE
PaTUOHYKIIHIOB B IPOYKTaX MUTAHUS 00CIIeIyeMON TeppUTOpUH puBeieHbl B Tadbnuiax (Tadmuma 9,
Tabnuna 17, Tabauma 25).

31 J03A BHEHIHEIO TIAMMA-U3JIYYEHUA PAJIMOHYKJIIMAOB  OT
MNOACTUJIAIOIEU ITIOBEPXHOCTH

21033 OT BHCIIHErO raMma-usiaydCcHud paJuOHYKIWIAOB OT noncwmafomeﬁ IMOBEPXHOCTHU
MpoBOANJIACH PACUCTHLIM ITYTEM HAa OCHOBC 3HAYCHUH HHOII_Ia,Z[HOﬁ AKTUBHOCTU paJUOHYKIUIOOB:

Ey = Z Eyi’ (12)
Eyi = Pyi X T, (13)

rac:
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E, — 103a OT BHewIHEro raMMa-u3ay4yeHUs PaJUOHYKIUAOB OT MOJACTUIAIONIEH 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 03Bkl raMMa-nu3J1y4YC€HHUA HAa BBICOTEC 1 Mot ITOBCPXHOCTU 3CMIJIN,

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

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

3B/c;

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

Agj — uoImaaHas akTUBHOCTD 1-T'0 TEXHOTEHHOTO PaIMOHYKIIN/A, 00pa30BaBILIErocs B pe3ysbTaTe
MCHIBITAHKH SepHOTO Opykus, br/m2.

[TnomanHass akTUBHOCTh PATUOHYKIHUIOB B IMOYBE OMpPEIEIsUIach COTJacHO moxapasneny 2.1.3
(Tabauma 9). 3HaueHus KodhUIIHECHTOB Kyinos WIS psoa TEXHOTEHHBIX  PAIMOHYKJIUJIOB
npezcrasiensl B Tadauie (Tabmuma 30).

Tadanua 30. 3HayeHus Ko3¢pPUIHEHTOB, UCIOJIb3yEMBbIX PH MPOBEAEHNH OL[€HOK /1030BBIX 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 30), xosddumment Koz
paccunThIBaJIaCh COTJIACHO BBIPAKEHUIO:

Ty

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

Ky noscs—137 — KOObGuImeHT Ky 05 215 pammonykimiza *'Cs (TaGmuna 30);

[} — 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 [55].

Ha ocHoBaHMM mOTy4eHHON BETMUMHBI MOIIHOCTH J03bI PACCUUTHIBAETCS AP PEKTUBHAS /1032 32
Bpems obiryuenus T, c.

CornacHo pe3ynpTaTaM IPOBEAEHHOIO pacyera, oOxKujaaemas rojpoBas 3(dQexkTuBHas m03a
BHEIITHETO raMMa-N3Ty4YeHHs IPU CPEIHNX 3HAYCHHUSX TEXHOTCHHBIX PaJHOHYKIIHIOB Ha 00CIIeyeMOn
tepputopuu coctasuna 0,005 m3B/ron, a mpu makcuManbHbIX 3HaueHUsX — 0,012 m3B/roa. 3naueHus
OKHJaeMON ro/IoBoM 3P PEeKTUBHOI 03Bl B KaXJI0H TOUKE 00CiIeyeMOl TeppUTOPUHU MPHUBEACHbI B
tabmuie (Tadbmuna 32).
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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 PAMOHYKIIHIA OTHOCUTEIHHO
€ro COJICP)KaHUS B MOBEPXHOCTHOM CJIOE ITOYBHI.

Osxumaemas romoBas 3(pdexkTuBHas 703a OT MOCTYIUICHHS PATMOHYKIUIOB HHIASIHOHHBIM
MyTeM OTpeeIsiach Mo GopMyie:

Einhi = 2 4i X €inni» (16)

rae:

Einhi — 103a BHyTpEeHHETO OOJIy4eHUS MPU MHTAISIUOHHOM MOCTYIUICHUH 1-TO PaIMOHYKIIHU/A B
OpraHu3M, 3B/TOI;

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

€inh,i — JA030BBI KOO(QUIMEHT i-TO PaMOHYKIIUJIA NPHU MOCTYIUIEHUH €r0 WHIAIALMOHHBIM
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 PAJAUOHYKIUAOB ISl KpUTHUECKUX TPYIIN HACETIECHUS»
['uruennyeckux HopMaTuBoB [39].

Bemuuuna TOAOBOI'O MOCTYIUICHUSA paCCUNTBIBAIACH COTJIACHO BBIPAKCHUIO:
qi = Ay XV, (17)

rIe:
q; — TOJI0OBOE MOCTYIUICHHUE I-T0 PAAMOHYKIINA B OPraHU3M Yepe3 JbIXaTelbHbIN TPaKT, BK/To;
Ay — cpeaneronoBasi 00beMHasi aKTUBHOCTb 1-TO PJAMOHYKIIU]IA B aTMOC(EPHOM BO3/IyXeE, Bbr/m3;
V' — rogoBoii 00BeM BIBIXaEMOTO BO3/yXa, M°, 3HAUCHHUE KOTOPOTO PACCUUTHIBAETCSI COTJIACHO
HOpMaM MyHKTa 66 ['nruennyeckux HopmatueoBs [39].

CornmacHo pe3ynbTaTaM IPOBEIEHHOTO pacyera, rojoBas oxugaemas >(QQeKTuBHas 103a
BHYTPEHHETO OOJyYEeHHsS] OT WHTAIAIMOHHOTO MOCTYIUICHUS TPU CPEIHUX 3HAYCHUSX TEXHOTCHHBIX
pPaIMOHYKIHUIOB Ha wuccienyemoil tepputopun coctaBuna 0,018 M3B/ron, mpu MakCHMallbHBIX
3HAYEHHUSIX TEXHOTEHHBIX PaAHOHYKIMI0B coctaBmwia 0,06 mM3B/roa. OCHOBHBIM J103000pa3yrONIUM
PalUOHYKIUAOM SIBIAETCS 239+240py  3auenwus OXKUJaeMOol TOA0BON 3(PPEKTUBHOM MO3BI B KaXKIOH
TOYKe 00CIIeyeMOii TeppuTOpun npuBeeHsl B Tadmuie (Tadnuma 32)

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

Pacuer oxumaemoit 2 ¢heKTUBHON 03Bl OT MOCTYIJICHUS TEXHOTCHHBIX PAJMOHYKIHUOB Yepe3
MUIIEBAPUTETHHBIA TPAKT BBITOIHSIICS TI0 (opmyiie:

Eing,i = Z qing,i X eing,i’ (18)
rac:
Eing,i — 1032 BHYTPCHHETO OGJ‘Iy‘leHI/I}I OT IMEPOPATILHOTIO IMOCTYIICHUSA 1-TO paauoHYKINIa B

OpraHusM, 3B/TOJ;
Qing,i — TO/IOBOE MOCTYIUIEHHE i-TO PAMOHYKIIH/IA C IPOYKTaMu nuTanust, br/rox;
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€ingi — /JO030BbIH KOXQQUIMEHT I-r0 pajJMOHYKIMIAa NpU TOCTYIUIGHHH €ro 4epes

NUIIEBAPUTENbHBIA TpakT, 3B/BK, 3HaueHHE KOTOPOTO PACCUUTHIBACTCS COTJIACHO MPHUIIOKEHHIO 4
«3HaueHust J030BbIX KO3(DPUIMEHTOB, MpeesoB IOJOBOr0 HNOCTYMJIEHHUS C BO3AYyXOM M IUILEH U
JIOITyCTUMONW OOBEMHONM AaKTHUBHOCTH BO BJIBIXAEMOM BO3AYyX€ OTIENbHBIX PAJIUOHYKIUJOB IS
KPUTUYECKHX TPYII HacesieHus» K ['uruennueckum Hopmatueam [39].

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

Qingi = Ami X Vp’ (19)
rie:
Ay — yAenbHast aKTUBHOCTb 1-TO PAAMOHYKIIHM/IA B P-OM ITHIIEBOM MIPOIYKTE, BK/KT;
V}, — To110BO€ HOTpEOIeHHE P-TO IIPOTYKTA ITUTAHHUS, KI/TOL.

B Tabnune (Tabnuna 31) mpuBenensl ycpeaneHHole mo Pecrybnmuke Kazaxcran mgaHHble 1O
MUIIEBOMY paIloHy HacenaeHus [56].

Tab6auna 31. CpexnenynieBbie HOPpMBI NOTPedJIeHHs MPOAYKTOB nuTaHus B Pecmyoinke Kazaxcran

HaumeHoBaHHMe IPOAYKTA MoJioko Msico Xneb Kaprodens OBomu DpyYKTHI
IoTpedasieMmoe KOJTUIECTBO, KI/TOT 301 78,4 109 100 149 132

CornacHo pe3ynbTaTaM IPOBEIEHHOrO pacyera, rojoBas oxxugaemas d>(QQeKTuBHas [103a
BHYTPEHHET0 00Jy4eHUs! OT TePOPATHHOTO MOCTYIICHHUS TEXHOTCHHBIX PaJHOHYKIUIOB TIPH CPETHUX
3HAYEHUSX PAJUOHYKIMAOB Ha ob0cienyemoit Tepputopuu cocrtasuna 0,016 wm3e/rox, mpu
MakcuMaibHBIX 3HadueHusx — 0,018 m3B/rog. OCHOBHO# BKJIAM B JI03y BHYTPSHHETO OOJydeHUS OT
MEePOPaATLHOTO MOCTYIJIEHUSI BHOCUT /1032 OT MOTPeOJIeHUs KHUBOTHOBOIYECKOW MPOIYyKUUU (MSCO,
MOIIOKO), TJie OCHOBHBIM J03000pa3yloNIUM PagHOHYKIHIOM siBisercst °Sr. 3HaueHHs oxumzaeMoit
rofoBoi 3((HEeKTUBHON M03bI B KakIOH TOYKE OOCIeqyeMoil TeppUTOpUM MPHUBEACHBI B Ta0iuIile
(Tabnuma 32).

Tab6auna 32. PacueTHble 3HAYeHUSI T0A0BOI Y(PPeKTHBHOI 10351 00 TyIeHHS

Ne I'onoBasi 3¢ pexTUBHAN 1032 00ayUeHHUsI, M3B/TO]
TO‘{;CI/I BHEIIHEEe TAMMA- |MHTAISIIHOHHOE MOCTYILIeHNe | MepopaabHoe nocrymienne | CymmapHasi rogoBasi
H3JIyYeHHe PAaIHOHYKJIHIOB PaTHOHYKJIHIOB 3¢ dexTHBHAA 1032

1 1,21E-02 5,8E-02 1,6E-02 8,6E-02
2 4,64E-03 1,5E-02 1,6E-02 3,5E-02
3 4,27E-03 9,5E-03 1,6E-02 3,0E-02
4 3,93E-03 2,0E-02 1,8E-02 4,2E-02
5 1,60E-03 3,0E-03 1,5E-02 1,9E-02
6 4,63E-03 4,1E-03 1,5E-02 2,4E-02

34 TOAOBAA DPPEKTHUBHASA [1A03A HACEJIEHUA OT TEXHOI'EHHBIX
PAJMOHYKJINJIOB, OBPA3OBABIINXCSH B PE3YJIbTATE UCIIBITAHUA AJAEPHOI'O
OPYXKUA

CymmapHast oxxugaeMast TogoBasi 23 QeKTHBHAs 1032 MPH MMPOKUBAHNUHU U BEJICHHUE JACATEIBHOCTH
Ha Oonbiueit yactu Teppuropuu CUII cocraBuna 0,04 m3s/rox.

CymmapHas oxujmaemass rojmoBasgs J¢G@dEeKTUBHas J03a B TOYKaX C MaKCHUMaJIbHBIMU
KOHIIEHTPALUsIMH paioHyKIN0B cocTaBmia 10 0,09 m3B/rox.
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Ha ocHOBaHMM pacueToB MOCTPOCHA KapTa CyMMapHOU To0BOM 3 (HEKTUBHOM 0361 00TyUEeHUS
Ha 4esnoBeka (PucyHok 27).

YcnoBHble 0603Ha4YeHUsA

D nunus NIBMN35+a0pora
cymapHas rogoBas addeKkTuBHana aosa, m3e/ron

<03 - < > 0 500 1000 2000 m

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

Bwvi6oowl no pazoeny «Pacuem 003 obnyuenusi HaceneHusLy

B pesynbrare OlEHKH OXHAaeMbIX 103 HAa HACEJICHHE MPH YCIOBUU MPOXKUBAHUS U BEICHUU
NESTEIIbHOCTH Ha ucciexyeMoM ydactke tepputopun CUII, ycTaHOBIEHO, UTO OXMIaemasi TOI0Bast
s dexTrBHAS 1032 HA YETOBEKa MPU CPEIHUX 3HAUCHHUSX TEXHOTEHHBIX PAJHMOHYKIHIOB B MOYBE HE
npeBbIaeT ypoBeHb BMemiarenscTBa 0,3 M3B u cocraBiser 0,04 m3B/rox. Oxupaemasi TomoBas
s¢ddexTrBHAsS 1032 HA YENOBEKa B TOYKAX C MAaKCUMAIbHBIM COJEP)KAHUEM TEXHOTECHHBIX
paaroHyKIHIOB B TouBe coctariser 0,09 M3B/roj, 4TO HE MPEBHIIAET OCHOBHOTO Tpe/eia 103 Ha
Hacenenre — 1 M3B [39]. OcHoBHOW BKiIaa B 703y Ha 00CIeIyeMOW TEPPUTOPUU BHOCHT J03a
BHYTPEHHEr0 OOJyYeHUS OT WHTABIIMHOHHOTO W TIEPOPATHHOTO IOCTYIUICHHS TEXHOTEHHBIX
panuonykmunoB 23*240Py i %Sr, cooTBeTcTBEHHO.
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4. TIPOTHO3HASI OLEHKA COCTOSIHUS PAJTUALIMOHHOWM
OBCTAHOBKM PAMIOHA OBCJIEJJOBAHMS

B paznerne onmcana mporuo3Hasi OlEeHKa COCTOSIHUSL paIMallMOHHON 00CTaHOBKM Ha TEPPUTOPHH
yuactka «Jlunusa JIDII35 + poporay», mpuieraromero K yroibHOMY MecTopoxiaeHuro «Kapaxbipa»
yepe3 10 ner, 50 sier u 100 ner.

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

Jlyist mpoTHO3a U3MEHEHHS PAANAIIMOHHON 0OCTAHOBKH MPEIIOIAraeTcs, YT0 N3MEHEHHUE YPOBHS
PaIMOAKTUBHOCTH B OCHOBHOM IIPOUCXOJUT BCIEACTBUE PATHOAKTHUBHOTO pacraja paJdOHYKIUIOB.
V3MeHeHus: ypOBHSI PaIMOAKTUBHOCTH BCIIEACTBHE 3ariyOJieHUs] paJMOHYKIIN/a, BETPOBOTO MEPEHOCA
U APYTUX BUJIOB MUTPAIIUU HE3HAYNUTEIbHBI, © UMHA MOXHO IPEeHEeOpeYb.

Pacuer u3meHeHHs paguaiiOHHON OOCTAaHOBKY MPOBOUIICS HA CICAYIONINE MOMEHTHI BPEMEHU:
10 net, 50 et 1 100 ner.

CopepxaHue paJMOHYKINIOB B IOYBE Ha BhIOpaHHBIE MOMEHTHI BPEMEHH PACCUHTHIBACTCS
coriacHo ¢popmyie:

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

rjae:
Arexymee — YAEIbHAS aKTUBHOCTb PAJIMOHYKIIM/IA B IOYBE HA TEKYLIUMH MOMEHT BpeMeHH, BK/KT;
k — ko3 durrenT, yauThIBaIOLIMI YMECHBIIICHHE aKTUBHOCTH ¢ TedeHueM BpemenH (Taomuma 33).

Taoauua 33. 3HaueHus NONPaBOYHOT0 Kod(punuenta 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] PAJAMAIHOHHOIO COCTOSIHMS MOYBEHHOI0 TOKPOBA Ha
Tepputopuu yyactka «/Iunus JIIII3S + nopora», npuieramomero K yroJlbHOMy MeCTOPOKICHHIO

«Kapaxpipa»

Pacyer conepkaHus paiMOHYKJIMJIOB B MO4YBE HAa MOMeHTHI Bpemenu 10 set, 50 net u 100 ner
npoBouiics o dopmysie (20).
MakcumasnbHble 3HaU€HUS TUIOINAAHON aKTUBHOCTH PaJMOHYKJIMIOB MPEICTAaBICHBI B TaOIHIle

(Tabmwuma 34).

Tabéauna 34. MakcuMaJabHbIe 3HAYEHHUS IUIOIATHOW AKTHBHOCTH PATNOHYKJINIOB

IMnomagHas aKTHBHOCTE, KBK/M?
Bpewmsi, roa ¥cs 21Am 239+240p %0gy
10 1,033 0,021 4,003 0,054
50 0,418 0,020 3,963 0,020
100 0,131 0,019 3,883 0,006

CormacHO  TOJMYYEHHBIM  pe3ysibTaTaM  IMOCTPOCHBI  KapThl  IUIOIMIAAHOW  aKTHBHOCTH
pamuoHykua0B B ouBe yepe3 10, 50 u 100 set (Pucynok 28 — Pucynoxk 31).
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YcnosHbie 0603HaveHHA YcnoBHsie 0bosHaveHua

[ o 031351 acpars ¢ [ e nanas s aopors
Cs-137. xBKike.M €s-137. wBx/ke.m
——
<75 20004 Q <75

YenoBHeIe 05osHauCHMS YenoBHbiG 0Bo3HauGHUA
[ rwwur N335 1 30p0r= ' [ romur n3n13ssaopore
Cs-137, KBika.m €5-137, KBwika.m
0«15 0«5

B)qepes 50 ner; r) epe3 100 aer.

Pucynok 28. Pacnpeneiienne miomaanoii akrusnocta “*’'Cs B mouse

Yenosnsie 0Go3nauenns
1 swemes nionssaopora
Am-241, Bxike
© =2
O =2 B e

0) uepe3 10 seT;

YenorHsie 06o3Hauenns
T swoms nonssaopora
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Yenosnbie 0Go3nauenns
] swemes nonss+aapora
Am-241, Bk

© <

O 2

YcnorHsie 0Go3Hauenns

[ swmws nonss+aopora

Am-241, Brike

© -2

QO =2 -

B) uepe3 50 jer; r) epe3 100 aer.

Pucynok 29. Pacnpenenenne miomaanoii akTHBHOCTH 2 Am B nouse

YcnoeHble o6o3HayeHnn \ YcnoBHb1e 0603HaueHNA

[ nmun n3n3s+zopora
Pu-239+4240, KBidKE.M

— — p = — —
0 506 1000 20004 © 0 50 1060 20004

YcroBHuI1e 0Bo3HaYeHHs YCnoBHbIe 0G03HaUeHUS

] nwun n3nase sopors
PU-239+240, KBI/KB.M
Q

anuR N3N35+50pora
PU-239+240, KBIUKO.M
O <«

— — — —
0 5%¢ 100 20004 0 56 1000 2000 %

B) uepe3 50 jer; r) uepe3 100 xer.

Pucynok 30. Pacnpeneiienue miomaanoii aktupnocta 2*2Py g nouse
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ble 0603HaUEHUs

YenosHbie 0603HaueHUs

—J

B) epe3 50 ner; r) epe3 100 aer.

Pucynok 31. Pacnpenesienne miomaanoii aktusnocta Sr B nouse

CornacHo nomy4eHHbIM AaHHbIM (Pucynok 28 — PucyHok 31), aktuBHOCTS paguonykuaos 3/Cs,
241 Am, 239+240py i1 90Gr paspese 100 neT He yBeTHUHTCH.

Bvi6oowbr no pazoeny «llpocnosnas oyenka usmeHeHus paouayuoOHHO20 COCMOAHUAL NOYEEHHO20
NOKPOBa»

CormacHO pacuéTHOW OLIEHKE, COJEp)KaHWE MCKYCCTBEHHBIX DPAJUOHYKIUIOB B IIOYBE Ha
tepputopun yuactka «Jluaus JIDII35 + popora», mpuieraroniero K yroJibHOMY MECTOPOXKICHUIO
«Kapaxsipa» yepe3 10, 50 u 100 net He yBenuuuTcs U He OyJeT MPEBbIIATh MOKa3aTenel A OLEeHKH

COCTOAHUA ITOYB, YKa3aHHBIX B <<KpI/ITepI/I$[X OLICHKH JKOJIOTHYECKON 00CTaHOBKHU TGppHTOprI» JUTA
137CS, 241Am, 239+240Pu H QOSr [40]

4.2 TIPOTHO3 W3MEHEHHUS TOJAOBOW D®®EKTHUBHOM J03bI B PAHOHE
OBCJIEJJOBAHUSA

Jlns mporuo3a M3MEeHEeHUs paAuallMOHHOW 0OCTaHOBKU MPEATNOaraeTcs, YT0 H3MEHEHUE YPOBHS
pPaauoOaKTUBHOCTA B OCHOBHOM IMPOMCXOAMT BCIIEJACTBUE PAJIUOAKTHUBHOTO paclajga paJuOHYKIUAOB.
N3meneHust ypoBHs palnOaKTUBHOCTH BCIIEJCTBUE 3ariTyOJIeHUs] paJHOHYKIN/a, BETPOBOIO IepeHoca
U IPYTUX BUJIOB MUTPAIMN HE3HAUUTEIHHBI 1 HIMHU MOXKHO TIpeHeOpeyb.
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Pacuer n3menenus romgoBoit 3(hPeKTUBHON 1036l HA 0O0CIEIyEeMO TEPPUTOPHUH MPOBOIMIICS HA

cienyromue MoMeHThl BpemeHu: 10 e, 50 ner u 100 ner.

Tadsmuna 35. 3navenus 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 0xK1AaeMOi roJoBor 3P PEeKTUBHOM A03bI HA 00CIIETYEMOI TEPPUTOPUU NTPU
CpCAHUX U MAKCHMAJIbHBIX 3HAYCHHUAX COACPIKAHUA PAAVOHYKIIMJIOB B IIOYBC IPUBCIACH B Ta6JII/II_[€

(Tabmwuma 36).
Ta6auma 36. [Iporuo3 u3mMeHeHusl 0:KHIAeMOii TO0BOI 3PPeKTHBHOI 10351 HA 00cJIeTyeMOil TEPPUTOPHH
Bpewms, roa 2TAMm | i?g;eKT“BHaﬂ A% Mng/orSOrIl 233+240p
CpenHue 3HAYEHUSI
10 2,5x10* 6,1x103 1,0x107? 1,9x1072
50 2,3x10" 2,5x103 3,8x10°° 1,9x1072
100 2,2x10"* 7,8x10 1,1x10%° 1,8x1072
MaxkcuMaibHble 3HAYEHUST
10 3,7x10* 1,2x1073 1,3x107? 5,9x1072
50 3,4x10* 4,7%x10° 4,3x1073 5,9x1072
100 3,2x10* 1,5x103 1,3x107° 5,8x1072

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

YcroBHeIe 0603HaYBHNA YcnoBHeie 0603Ha4eHNA

uuuuu N3N25+acpoa s N3N35+a0pcta

CYMapHAR FONOBAR IEKTUBHAA 1032, M3BITOA

© <02 5,
0) uepe3 10-100 et

a) 2026 rox

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 pacyeTHOW OICHKE, OCHOBHOM BKJIaJl B CyMMapHYIO T0JIOBYIO 3(P(GEKTHUBHYIO 103y
BHOCHT 71032 BHYTPEHHEr0 OONYdYeHHs OT MHTAISIMOHHOTO IMOCTYILIEHHs paguoHyKama 2>0+240py
~48%.
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5. PEKOMEHIALIAM 110 JUKBUJIALIAU MMOCJIEJICTBUI UCIBITAHUI

[lo pesynpTaTaM KOMIIJIEKCHOTO 3KOJOTMYECKOrO OOCIEIOBAaHHMS 3E€MEIBHOIO ydacTKa
JIDII35+nopora, obmel miomaneio 525,57 ra 3HaueHue rogoBoi 3(h(eKTUBHOM 1036l HAa YeTOBEKa
cocraBisier MeHee 0,3 M3B/TOA OT TEXHOTEHHBIX PAJUOHYKIIMIOB, 0Opa30BAaBIIUXCA B pe3yibTare
UCTIBITAHUHN SJIEPHOTO OPYXKHsI, CIIEI0BATEIbHO, JaHHAS TEPPUTOPHUS HE MPEJICTABISACT PaIUallMOHHON
OTMACHOCTH JUI HACeJeHUs W He TpeOyeT MPUMEHEHHUs] MEPONPHUATHH M0 JTUKBUIALWU ITOCIEACTBUI

UCTIBITAHUIN SJCPHOTO OPYKHUS WIIM OTPAHUYCHHUIO TOCTYIIA K PaJMOaKTHBHO—3arpsI3HEHHBIM Y4acTKaM
(Pucynok 27).
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6. OITIPEAEJIEHUE 3EMEJIBHBIX YYACTKOB, IPEJACTABJIAIOIINX
PAAJNAIIMOHHYIO OTACHOCTD JJIA HACEJIEHUA, U 3EMEJIBHBIX
YYACTKOB, HE ITPEACTABJIAIOIINX PAIMAIITMOHHY IO OITACHOCTD
JJISA HACEJIEHUA

Cornacno KpurepusiM oLieHKH 3KOJIOTHYECKOW 00CTAHOBKU TEPPUTOPUI, OCHOBHBIM KPUTEPHEM,
XapaKTepU3YIOUIMM CTENEeHb PaJHOIKOJIOrHUecKOl 0e30MacHOCTH YeJOBeKa, IMPOXKUBAIOIIETO Ha
3arpsA3HEHHON TEPPUTOPHH, SIBISAETCS CPEIHETr010BOE 3HaUCHHE YPPEKTHUBHOM O3Bl OT TEXHOTCHHBIX
HMCTOYHMKOB MOHU3UPYIOIINX U3ITyYEHUH.

Ha o6cnenoBannoii Tepputopun CUIT 3emenbHble y4acTKH AEISATCSA HA J1Ba BHJIA [0 apaMeTpy
roJI0BOr0 3HaueHUus 3PHEKTUBHOM 103bl OT TEXHOTEHHBIX HICTOYHUKOB HOHU3UPYIOLIUX U3ITyUYEeHU:

1) y4acTku, KOTOpBIC HE MPEACTABISIOT PAAMAIOHHON ONMACHOCTH ISl HACEJICHUs, B MpeaeIax
KOTOPBIX 3HaueHUE rojoBoi 3¢ (eKTUBHON M03bl Ha YenoBeka cocTamisier meHee 0,3 m3B/ron or
TEXHOTEHHBIX PaTUOHYKIINOB, 00pa30BaBIINXCS B PE3YIbTATE HCIIBITAHUH AEPHOTO OPYKUS;

2) y4acTKH, KOTOpbIE MPEACTaBISAIOT PAJAMALMOHHYIO OMACHOCTh ISl HACEJCHHs, B Mpeesiax
KOTOPBIX TO70Bast 3pPeKTUBHAS 7032 HA 4YeJioBeKa cocTaBisieT cBbime 0,3 M3B/TOJ OT TEXHOTCHHBIX
PaIMOHYKIUI0B, 00pa30BaBUINXCS B PE3YJIbTATE UCTIBITAHUIH SIIEPHOTO OPYKHUSL.

[Io pe3ynabTaTaM KOMIUIEKCHOTO JKOJIOTMUECKOTO OOCJIEeI0BaHUS 3EMEJIbHOIO0 ydacTKa
JIDII35+nopora, obmel miomanaso 525,57 ra 3HayeHue rofaoBoi 3G(HEKTUBHON 03Bl Ha YEIOBEKa
cocraBisier MeHee 0,3 M3B/TOA OT TEXHOTEHHBIX PATMOHYKIMIOB, 0Opa30BAaBIIUXCA B Pe3yJbTare
WCIIBITAaHUH SIIEPHOTO OPYIKHUsL, CIEI0BATEIbHO, JaHHAs TEPPUTOPUS HE MPEICTABISAET pagualluOHHON
onacHocTH [yt HaceneHus (Pucynok 27).
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3AK/IIOYEHUE

B pamkax »skojormueckoro oOCIeIOBaHMS MpOBEIEHA OLEHKA paJuallHOHHOTO COCTOSHHS
OKPY’KaOIIEH Cpejibl B Ipesenax oocieayeMoro yuactka «JI3I135+nopora», obmiei miomasasto 525,57
ra, pacnojioxkeHHoro Ha teppuropun CHII, cormacHo MeTOauKe MO NPOBEACHHUIO KOMIUIEKCHOI'O
9KOJIOTHYECKOr0 00CIeIOBaHUS TEPPUTOPHIL, HA KOTOPBIX MPOBOJMINUCH UCTIBITAHUS SIICPHOTO OPYKHUS,
yTBepKIeHHO# pukazoM Munuctpa suepretuku PK ot 08.04.2022 r. Ne 126 [2], npoBeneH pacueT 103
00JyueHUs] HaceJeHUsl, IPECTaBIeHa IPOrHO3HAs OLIEHKAa COCTOSHUS paHallMOHHOW 00CTaHOBKHU Ha
TEPPUTOPUN OOCIICTOBAHHS.

B pesynbTaTe npoBeieHHBIX paboT yCTaHOBIICHO, YTO Ha oOcienyemMoM ydactke JISI135+aopora,
obmelt miomansio 525,57 ra, 3HaueHHE CpenHerofoBoil 3()(EeKTHBHON M03bI OT TEXHOTEHHBIX
PaIMOHYKINUIOB, 00pa30BaBIIMXCS B PE3yJIbTaTe MCIBITAHUN SICPHOTO OpyXkus, He mpesbimaeT 0,3
m3B/ron. 3uayenue 0,3 M3B/Toz SBISETCSA MOPOTOBHIM YPOBHEM BMEIIATENILCTBA, IPU MPEBBIIICHUN
KOTOpOro TpeOyeTcsl MPOBEIEHUE 3alIUTHBIX MEPONPUSTUNA C LETbI0 OrpaHUYEHHUS OOJIydeHUs
HACEJICHUsl, B COOTBETCTBUM C IpuiiokeHHeM 16 «HopmaruBbl BMeEIIaTenbCTBA HA 3arpsi3HEHHBIX
tepputopusx» K ['uruennyeckum HopMaTuaM [39]. Takum oOpa3zom, Ha 0OCIIEIOBAaHHOW TEPPUTOPHU
HET HEOOXOJMMOCTH B TPOBEICHHHM MEPONPUATHI MO O0ECIEUCHHIO pPaJMalliOHHONW 0e30MacHOCTH
HACelleHUsT W JIMKBUAALMMU TIOCIEACTBUI SIIEPHBIX HCIBITAHUMA, CIIEI0BAaTeNbHO, TEPPUTOPUS
MOTEHIIMAIBLHO MOXET OBITh BBIBE/IEHA U3 KaTeropuu 3emenb 3anaca CUII.
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